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1. KoHchoekr JeKnui

1.1 Jlekmust Nel. O0uue cBeieHHsI 0 KOMIIBIOTEPHBIX ceTsX (2 yaca)
1.1.1 Bonpochl JJeKIHHU:

1. Knaccudukanus cerei.

2. Tomomnorus cerei.

1.1.2 Kparkoe coaep:kaHue BOIPOCOB:

1. Knaccudgukauus cereid.
Knaccudukanus cereit 9BM (KOMIBIOTEpHBIX ceTei), KakK JOOBIX OONBIIMX M CIOKHBIX

CHCTEM, MOXKET OBITh BBITIOJIHEHA HAa OCHOBE PA3JIMYHBIX MPU3HAKOB, B KaYECTBE KOTOPHIX MOTYT
OBITh UCITOB30BAHEI (pHC.1):

pa3mep (TeppUTOpPHAIIBHBIN 0XBAT) CETH;
IIPUHAJJIEKHOCTb;

Ha3HaYCHHUE;

00J1aCTh IPUMEHEHHUS.

|| Tunel cereii JBM ||

| Pazmep | I Hasnauenue I | Hpouue I

I Tpunaorexcnocme I I Obéracme npumenenis I
_I PAN | O[lj}{CH_hle I —l Bbl‘{lﬂlC:l}‘l'I'e_'lehle | Ce'l'l-l
Hadopmamio e XpaHeHus
_I LAN | Koplmpal'uBHblel 4 HOOPMALHOHHRI | JaHHBIX
— UudopmanmonHo-
<| MAN | Hacrable I BLIYHCITHTEIEHbIE CepsepHbie
WAN (pepMel
— HudopmanmonHo-
YIPABIAOLIHE
[
|I/Iepapxuqe(:l{ue| |Becup030,uubrel | BupryaneHble I
| 1.14
Pucynok 1.Tumnsi ceteit OBM
1. ITo pa3mepy (TeppuTOopHaJIBbHOMY 0XBaTy) cetd DOBM nensarcs Ha:
MIEPCOHAJILHBIC;
JIOKaJIbHBIE;
rOpOJICKUE (pEeruoHaNbHBIE).
rio0anbHbIE.
IMepconannuas cerb (PersonalAreaNetwork, PAN) — 3TO CE€Th,00hEAUHSIONIAS

[IEpCOHAJIbHBIE 3JIEKTPOHHBIE YCTPOMCTBA MOJb30BaTeNs (Tene(OHbl, KapMaHHbIE NEPCOHAIbHbIE
KOMIIBIOTEPbI, CMapTPOHBI, HOYTOYKH U T.II.) U XapaKTEpU3YIOILascs:

HEOOJIBIIUM YHCIIOM a0OHEHTOB;

MaJIbIM PaJyCOM JCUCTBUS (110 HECKOIBKUX JICCATKOB METPOB);

HEKPUTHYHOCTBIO K OTKa3aM.

K cranmapram takux cereil B HacTodlee BpeMs oTHocsATcs Bluetooth, Zigbee, ITukoner.
JlokanbHas BeruncianTeabHas cetb (JIBC) (LocalAreaNetwork, LAN)— ceTb co CKOPOCTBIO

nepenayn JaHHBIX , Kak MpaBuio, He MeHee 1 MOut/c, obecreuynBaromas CBsS3b Ha HEOOIBIIMX
pacCTOSHUSX — OT HECKOJBKHX JEeCATKOB METPOB JI0 HECKOJBKHX KHiIoMeTpoB. OOopynoBaHme,
noakmouaemoe k JIBC, MoxxeT HAXOAUTHCS B OJHOM MJIM HECKOJIbKHX COCEAHUX 3/IaHUSIX.

IMpumepsl/IBC: Ethernet, Token Ring.



TI'opoackas BerumcaureabHass cerb (MetropolitanAreaNetwork, MAN) - CeTh,
IpoMexyTouHas 1o pazmepy Mexay JIBC u riodanbHO ceThio.

IIpoTokonel U kabenbHast cucTeMa AJis FOPOJCKON BBIUMCIUTENBHOM CETH ONMCHIBAIOTCS B
cragpaprax komurera IEEE 802.6. MAN peanmmsyercs Ha ocHoBe npotokona DQDB
(DistributedQueueDualBus) — faBoiiHas IIHMHA CPAacHPEACIICHHON OYEpeabld W HCIIOJB3YET
BOJIOKOHHO-ONTHYECKHI KaOesb 11 Mepeaadn JaHHbIX co cKopocThio 100 MOuT/c Ha TeppuTOpUU
o0 100 kM2. MAN MoOxeT NpPUMEHAThCS Jisi OObENMHEHUsS B OJHY CETh TPYIIbl CeTeH,
PacHoONOXKEHHBIX B pa3HbIX 3AaHusAX. [locnmennue pa3paOOTKH, CBSI3aHHBIE C BBICOKOCKOPOCTHBIM
OecIpoBOIHBIM JIO0CTYTIOM B cooTBeTcTBUU co cTannaproMm IEEE 802.16, mpuenu k co3nanuio MAN
B BHJI€ IIMPOKOMOJIOCHBIX OecnipoBoaHbIX JIBC.

I'nodanbuas cers (WideAreaNetwork, WAN) — B otiuue ot JIBC oxBaThiBaeT OOJIBIIIYIO
TEPPUTOPUIO U MpelcTaBIsIeT coOO0M o0benuHeHue Heckoibkux JIBC, cBs3aHHBIX € HOMOIIBIO
CIIELMAJIBHOTO  CETeBOro 00OpyAOBaHMA (MapIIpyTH3aTOpPOB, KOMMYTaTOPOB M  IUIIO30B),
00pa3yIoNMX B CIy4ae UCIO0JIb30BAHUS BBICOKOCKOPOCTHBIX KaHAJIOB MarucTpajabHYIO CETh Meperadn
JTaHHBIX (MarucTpajgbHYIO ceTh cBs3M). Hanbosnee mmpokoe npuMeHeHne HaxoAsaT I100albHble CeTH
UL HYXJ MHGOPMALlMOHHOTO OOMEHa B KOMMEPUYECKHX, HAy4YHBIX U JPYTruX MpodeccHOHATIbHBIX
LeJsX.

Jliis mocTpoeHus 17100aIbHBIX CETEH MOT'YT UCI0JIb30BaThCS PA3IMYHBIE CETEBBIE TEXHOJIOTHUH,
B ToM unciie TCP/IP, X.25, FrameRelay, ATM, MPLS.

Hacrosmeil rinobaipHoil ceThio, moXxanyil, MOXKHO CUUTaTh TOJIbKO ceTh MHTepHeT. Bpsn mu
r7100abHOW MOXKHO CUMTaTh ceTh, oObenuusomyo 2-3 JIBC, Haxonsmuecs B pa3HbIX ropojax,
PACHONI0KEHHBIX HA PACCTOSHUHU HECKOJBbKHUX JAECATKOB UJIM JIa)Ke COTEH KMJIOMETPOB JIPYT OT Jpyra.
OnHako, MOCKOJIbKY JJISl TIOCTPOEHHS TAKOH «IIPOCTOI» CETH MCHOJb3YIOTCSA OOBIYHO T€ K€ CETEBbIE
TEXHOJIOI'MH U TEXHUYECKHE CPEACTBA, YTO U B CETU MHTEpHET, TO TaKhe CeTH OOBIYHO TOKE OTHOCAT
K KJ1acCy IJ100aJIbHBIX CEeTel.

2. ITo npunagjexnoctu cetu DBM nenstcs Ha:

. ouCHbIE — CeTH, pacloNOKEHHbIE HA TEPPUTOPUHU Odrca KOMIIAHUU, OTPAHUYECHHON
OOBIYHO TIpeNieTIaMH OHOTO 3[[aHMs, U MOCTPOSHHbIE Ha TexHoIorusx LAN;
. KOPIIOpPAaTUBHBIE (BEIOMCTBEHHBIE) — CETH, MPEICTABIAIONIME COOOH OO0BETUHEHHE

HECKOJbKUX O(HUCHBIX CETe KOMIIAHWH, PACIIOJIOKEHHBIX B Pa3HBIX TEPPUTOPUATHLHO Pa3HECEHHBIX
3IaHMSIX, HAXOASIIUXCS BO3MOXKHO B Pa3HBIX TOPO/IAaX M PETHOHAX, U TTOCTPOCHHBIC HA TEXHOJIOTHSIX
MAN nm WAN;

* YaCTHBIE — CETHU, MOCTPOCHHbIE OOBIYHO HAa TEXHOJOTMU BUPTYaJIbHOW YacCTHOM ceTu
(VirtualPrivateNetwork, VPN), mno3Boistolnieii 00€CIeYyuTh OJHO MM HECKOIbKO CETEBBIX
COEIMHEHUM, KOTOpbhle MOTYT OBITh TPEX BUJIOB: Y3€l-y3€ll, y3€l-CETh U CETh-CE€Th, 00Pa3yIOLINX
JIOTMYECKYIO CETh MOBEPXApYroi cetu (Hanpumep, HTepHeT).

3. 1o Haznauenuro cetu DBM nensarcd Ha:

: BBIYMCIIMTEIbHBIC, IIPEIHA3HAYCHHBIE [JJI  PEUICHWS  3aJad  I0JIb30BaTENcH,
OpPUEHTUPOBAHHBIX, B OCHOBHOM, Ha BBIYUCIICHHUS;
. MH(pOPMAILIMOHHbIE, OPUEHTUPOBAHHbBIE HA MPEAOCTaBICHHE UH()OPMALIMOHHBIX YCIIYT;

IIpUMepaMH TaKUX CETed MOTyT CIYXHUTbh CETH, MPEJOCTABISAIOLINE CIIpaBOYHbIE U OUOIMOTEUHbBIE
YCIIYTH;

2. Tonosorus cerei.

TepmuH mononocusa cemu o3Ha4aeT Ccroco0 COCTUHEHHsS] KOMIBIOTEPOB B CeTh. BBI Takke
MOJKETE YCIBIIATh IPYrue Ha3BAHUS — CHMPYKmMypa cemu WIMKoHpuzypauyus cemu (3T0 OJHO U TO
xe). Kpome Toro, moHsTHE TOMOJIOTHU BKIIOYACT MHOXKECTBO IIPABWII, KOTOPBIC OMPEACIIIOT MecTa
pa3MelIeHruss KOMITBIOTEPOB, CHOCOOBI MPOKJIAAKKA Kadens, CrocoObl pa3MEHICHUs CBSI3YIOIIETO
obopynoBaHus U MHOroe aApyroe. Ha ceromusimHuii 1eHb chOpMHPOBAINCH U YCTOSITNCH HECKOIBKO

9% ¢

OCHOBHBIX TONOJIOTUH. VI3 HUX MOKHO OTMETUTD “IIMHY”’, “KOJBLUO” U “3Be31y .

Tonmoaorus “muna”



Tononorust wuna (puc.2) (umm, Kak ee emie 4acTo Ha3bIBAIOT 00Wan
WIUHA VT MA2UCMPAsy) TPEAnoaaraeT ucloib30BaHUe OJHOrO Kabemsi, K KOTOPOMY MOCOEAHHEHbI

Bce pabouune CTaHIUN.

] T
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Pucynok 2. Tononorus muHa.

OOmmit kabenp UCHONB3YETCS BCEMU CTaHIUAMU 1O odepenu. Bee coobiienus, mockliaeMble
OTACNBHBIMA PAa0OYMMH CTAHIUSIMHU, TPUHUMAIOTCS W TPOCTYIIMBAIOTCS BCEMH OCTaJbHBIMHU
KOMITBIOTEPAMH, IMOJAKIIOUEHHBIMA K ceTH. M3 3Toro moroka Kaxkjaas pabodas CTaHIMS OTOMpaeT
aJIpeCOBaHHBIC TOJBKO €if COOOIIEHMS.

JlocToMHCTBA TONMOJIOTMH “IIIMHA”:

IIPOCTOTa HACTPOUKH;

OTHOCUTEJIbHAS MPOCTOTa MOHTa)Ka M JICIIEBU3HA, €CIU BCe pabouyre CTAaHIMH PACIOJIO0KEHBI
pAIoM;

BBIXOJI U3 CTPOSI OHOM WJIM HECKOJIbKMX paO0OvYMX CTAaHIMHM HUKAK HE OTpakaeTcs Ha paboTe Bcei
CeTH.

Henocrarku Tomosiornu “mmHa”:

HEMOJIAJKK IIHHBI B JIOOOM MecTe (0OphIB Kabelsi, BBIXOA M3 CTPOsl CETEBOr0 KOHHEKTOpA)
MPUBOJAT K HEPAOOTOCIIOCOOHOCTH CETH;

CIIO)KHOCTH TIOMCKa HEUCITPAaBHOCTEHH;

HU3Kasi MPOU3BOAMTEIFHOCTh — B KaXKIbIH MOMEHT BPEMEHHU TOJBKO OJUH KOMITBIOTEP MOXKET
nepenaBaTh JaHHBIE B CE€Th, C YBEJIMUYEHUEM YHCIa pabOvYMX CTAHIIMN MPOU3BOIUTEILHOCTh CETH
najaer;

myIoxasi MacITabupyeMoCTh — JUIsl I00aBJIEHUSI HOBBIX PabOdMX CTAaHIIUKA HEOOXOIUMO 3aMEHSTh
YYaCTKH CYIIECTBYIOIIEH IIUHBI.

VIMeHHO 1O TOMOJIOTHH “HMIMHA” CTPOMJIMCH JIOKAJIbHBIE CETH Ha KOaKCHaJIbHOM Kabene. B atom
cllyuaé B KauecTBE IIMHBI BBICTYNAIM OTPE3KH KOAKCHAJbHOro Kabens, coeAuHeHHble T -
koHHekTopamu. IlluHa mpokianpiBanach dYepe3 BCE MMOMEUICHUS M TOAXOAWTIA K KakKIOMY
KomInbloTepy. bokoBoii BeIBOJ T-KOHHEKTOpA BCTaBIsICA B Pa3beM Ha ceTeBoi kapre. Cellyac Takue
ceTu 0€3HaIeKHO YCTapeId U MOBCIOY 3aMEHEHBI “3Be3/10” Ha BUTOH mape, 0JHaKo 000pyAoBaHHE
10J1 KOaKCHaJIbHbIM KaOellb e11e MOKHO YBHUJIETh HA HEKOTOPBIX MPEATPUATHSIX.

Tomosorus “xkobuo”

Konvyo — »T0 TOMONOTHs JIOKANBHOM CETH, B KOTOPOH paboume CTaHIUU TOAKIIOYEHBI
MOCNIEIOBATENbHO JPYr K OpYry, oOpa3ys 3aMKHyToe Koubllo. JlaHHBIE MepedaroTcs OT OJHOMN
pabouyeit ctaHUMU K APYyrod B ogHoM HampasieHuu (o xkpyry) (puc.3). Kaxasiit [IK paGortaet xak
MIOBTOPUTENb, PETpaHCcIupys coobuienus k ciaeayromemy IIK, T.e. nanHble nepenarwTcs OT OJHOTO
KOMIIBIOTEPA K IPYroMy Kak Obl 110 3cTadeTe.
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Pucynok 3. Tomosorust KoJblIo.

Ecmm KOMIIBIOTCP IOJYYACT OAaHHBIC, MPCAHA3HAYUCHHBIC IJIs APYroro KOMIIBIOTEpa — OH
nepeaacT ux AajJbuic 1o KOJIbIy, B MHOM CJIyda€ OHU JaJbIIC HE MTCPCAAIOTCA.

JlocTOMHCTBA KOJbLEBOI TONMOJIOTUM:

IPOCTOTA YCTaHOBKH;

IIPaKTUYECKHU MOJIHOE OTCYTCTBHUE OMOIHUTEILHOIO 000PY10BaHUS;

BO3MOXKHOCTb yCTOMUMBOI pabOThI 0€3 CyIIeCTBEHHOTO MaJIeHUsI CKOPOCTH Mepeaadr JaHHBIX U
MHTEHCUBHOM 3arpy3Ke CETH.

OaHako “K0JIbI0” HMEET U CYLIeCTBEHHbIC HEAOCTATKH:

Kakaas pabodasi CTaHLMsI JOJDKHA aKTUBHO Y4acTBOBAaTh B IEPECBUIKE MH(YOpPMALMM; B Cllydae

BBIXOZa M3 CTpPOs XOTs OBl OJHOM W3 HHMX WMIM oOOpbiBa Kabemsi — pabora Bcell ceTH

OCTaHABIIMBAETCS;

HOJK/IIOYEHHE HOBOM pabouel cTaHIMU TpeOyeT KPaTKOCPOUYHOIO BBIKIIIOUEHMS CETH, MOCKOJIbKY

BO BpeMs ycTaHOBKH HOBOro 1K K0JIbIIO 1OMKHO OBITh Pa30MKHYTO;

CJIO)KHOCTbh KOH(UTypUPOBAHMSI U HACTPOUKH;

CJIO)KHOCTh IIOMCKa HEUCITPaBHOCTEH.

KouprieBast TOIOJIOrHsI CETU UCHOJB3YETCS JOBOJIBHO penko. OCHOBHOE IIPUMEHEHHE OHA Halllla B
OIITOBOJIOKOHHBIX ceTsix cranjaapra TokenRing.

TomoJsiorus “3pe3ga”
36e30a — HTO TOIMOJIOTHS JIOKAJIBHON CeTH, i€ KaxkJaas pabodas CTaHIUS MPHUCOEAMHEHA K
LEHTPaIbHOMY YCTPOMCTBY (KOMMYTAaTOpy WM Mapuipytusaropy) (puc.4). LlentpanbHoe ycTpoiicTBO
yIpaBiseT IBHKEHUEM AaKeTOB B ceTH. Kax/1blil KOMIBbIOTEP Yepe3 CEeTEBYI0 KapTy MOAKIIOYAETCs K
KOMMYTATOpY OTJEJIbHBIM Kalesem.

Pucynok 4. Tononorus 3se3na.

[Ipu HEOOXOAUMOCTH MOKHO O0BEIUHUTL BMECTE HECKOJIBKO CETEH C ToIojoruen “3peszna” —

B pe3yiabTaTe Bbl IIOJy4YUTE KOH(UIYpALMIO CETH C OpeeoudHoil Toronoruei. JlpeBoBuaHas
TOIOJIOTUS] PACIPOCTPaHEHa B KPYIHBIX KOMMAHUAX. Mbl He OyzneM ee MoApoOHO paccMaTpUBaTh B
JTAaHHOU cTaThe.

Tonomnorus “3Be3na” Ha CErOAHSAIIHUY JEHb CTajla OCHOBHOM IIPH MOCTPOCHUH JIOKAIBHBIX CETEH.
Oto npousonuio 01arofaps €€ MHOrOUHCICHHBIM JOCTOUH CTBAM:

BBIXOJl U3 CTPOsl OJHOM paOouell CTaHIMU WUJIM MOBPEXACHHE ee KaOems He OTpaykaeTcsl Ha paborte

BCEH CETH B IIEIIOM,;

OTJIMYHAsE MacIITaOupyeMOCTh: JJIi TOAKJIOYEHUS HOBOW pabodel CTaHLUU JOCTATOYHO

HPOJIOKHUTH OT KOMMYTaTOpa OTACJIbHBIN KalOelb;

JIETKUN TTOMCK U YCTpaHEHH e HeUCIpaBHOCTEN U 0OPHIBOB B CETH;

BBICOKasl IPOU3BOUTEIbHOCTD;

IIPOCTOTA HACTPOUKH U aIMUHUCTPHUPOBAHUS;

B CETh JIETKO BCTPAUBACTCS JOMOIHUTENbHOE 000pYyAOBaHHE.
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OnHako, Kak 1 1r00ast TOIMOJIOrHs, “3Be31a” He JUIIIeHa HETOCTATKOB:

BBIXOJI M3 CTPOS IIEHTPAJILHOT0 KOMMYyTaTopa o0epHeTcs HepaboTOCIIOCOOHOCThIO BCEH CETH;

JIOTIOJTHUTENBHBIE 3aTPaThl Ha CETEBOE OOOpPYAOBAaHHME — YCTPOHMCTBO, K KOTOpPOMY OymyT

HOJKIIFOYEHBI BCE KOMITBIOTEPHI CETH (KOMMYTATOP);

YUCIIO pabovrX CTAaHIIMKA OTPAHUYEHO KOJMYECTBOM MOPTOB B ICHTPATHLHOM KOMMYTATOpE.

36e30a — camasi pacnpoCTpaHEHHAas TOINOJIOTHS JJIsi TPOBOJHBIX M OCCHPOBOAHBIX CETEH.
[TpumepoM 3Be31000pa3HON TOMOJIOTHH SBJISICTCS CETh C KaOEJIeM THUITa BUTas 1apa, ¥ KOMMYTaTOPOM
B KauecTBe I[EHTPAJbHOrO0 YCTpoiicTBa. lMEHHO Takue ceTh BCTpedarTcs B OOJNBIIMHCTBE
OpraHu3aLnil.

1.2 Jlexknus Ne2. KommyTtanus (2 yaca)
1.2.1 Bonpocsl JieKuuu:

1. CriocoOpl KOMMYyTaLUH.

2. PaznieneHue KaHajoB 110 BPEMEHHU.

3. Paznenenue kaHauIoB IO YacCTOTE.

1.2.2 Kparkoe coaep:kaHue BOIIPOCOB:

1. CnocoOb1 KOMMYTAIIHH.
[TakeTsl B ceTH MOT'YT IIepeaBaThCs AByMs criocodbamu (puc.S):
* JelTarpaMMHBIM;
* nyTeM (pOPMUPOBAHUS «BUPTYAIbHOIO KaHaJay.

=1

|| Cnocodbl PeaATH3IANHH KOMMYTAIlHH MAKETOB

HeiirarpamMMHBIii BupryansHeiii kanan
be3 ycraHoBIEHH:A C ycraHOBIIGHHEM
COe/IHHEeHHS COeTHHEeHHS
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Pucynok 5. CnocoOb! peanu3any KOMMYTaLUH.

[Ipu aeliTarpaMMHOM cIloco0€ MaKeThl OTHOTO U TOT'O K€ COOOIIEeHNUs
MOT'YT IE€peaBaTbCsi MEXIAY ABYMs B3aMMOJECHCTBYIOLIMMU IOJib30BaTelsiMM A U B 1o pa3HbiM
MapuIpyTam, Kak 3TO MokazaHo Ha puc.6, rae naket 11 mepemaércs mo mapuipyry Y1-Y2-V6-V7,
naker [12 — o mapmpyty V1-Y4-V7 n naker [13 — 1o Mapmpyty Y1-¥Y3-V5-¥7. B
pe3yJsibTaTe Takoro  crnoco0a mepenayd BCE MAKEThl IPUXOAAT B KOHEUHBIH y3€ll CETH B Pa3HOE
BpEMS U B IPOM3BOJILHON MOCIIE€A0BATEIbHOCTH. [IaKeTbl 0JHOTO U TOrO K€ COOOIEeHuS,
paccMaTpuBaeMble B Ka)XXIOM y3Ji€ CEeTH KaK CaMOCTOSITEJIbHbIE HE3aBHUCHUMBIE €IUHULIBI JAHHBIX U
nepeaBaeMble pa3HBIMHE MaplIpyTaMH, HasbIBatoTcs neiitarpammamu (datagram). B y3max certu niist
KaXJI0M JedTarpaMMbl BCSIKMWM pa3 ONpEAENseTcsl HAWIy4dlIMd MyTh Mepelayd B COOTBETCTBUHU C
BBIOPAaHHON METPHKON MaplIpyTH3allid, HE 3aBUCUMO OT TOTO, MO KaKOMY IYTH TepeaaHbl ObLIN
NpeAblIyliue aeTarpaMMbl C TaKUMH JKe€ ajJpecaMd Ha3HaueHHs (TMoJiyyaTens) M HCTOYHMKA
(oTmpaBuTENSA).
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Pucynok 6. JlefitarpaMMHBIH cr1oco0.
JleliTarpaMMHBII crioco0 nepeaadyy NakeToB MOXKET OBITh Pean30BaH:

*  0e3 yCTAaHOBJICHHS COCIMHEHUS MEXK/y a0OHEHTaMHU CETH,

° C YCTAaHOBJICHUEM COCAUHCHUSA MCIKIAY B3aHMOHCfICTBymHIHMH a6OHCHTaMI/I CCTHU.

B nocnennem ciydae Mexay B3aMMOAECHCTBYIOIMMH a0 OHEHTaMU
IIPEABAPUTEIHHO YCTaHABIMUBAETCS COEIMHEHNE MyTEM 0OMEHa CITy)KEOHBIMHU MAKETAMU: «3alpoc Ha
COCIMHECHHUE» U «IOATBEPXKICHUE COCAMHECHHUS», 03HAYAIOIIEe TOTOBHOCTh MPHUHSATH MepelaBacMblie
naHHbIe. B mporecce yCTaHOBJIGHHS COCIUHEHHMS MOTYT «OrOBapHBATHCSA» 3HAYCHMS MapaMeTpPOB
nepeavn JaHHBIX, KOTOPbIC JTOJDKHBI BBIMOJHATHCSA B TEUCHHE ceaHca CBs3H. Ilocie ycTaHOBJICHHUS
COCOAMHCHUA OTIIPABUTECIIb HAUUMHACT NCpEaavy, HpI/I'-IéM IIaKE€Thl OAHOI'O U TOT'O XK€ COO6HIGHI/I$[ MOIr'yT
nepeaBaThCsl Pa3HBIME MapIIPyTaMH, TO €CTh JieWTarpaMMHBIM criocoOoM. [lo 3aBeprieHnn ceaHca
nepeaadnu JaHHBIX BBIIMOJHACTCA HIpoUCAYypa pa3pbiBa COCAWHCHUA HYTGM 06M€Ha CJ'Iy>K€6HBIMI/I
MaKeTaMHM: «3alpoc Ha pa3pbiB COCTUHEHUSI» U «ITOJITBEPKICHUE pa3pbiBa COSNUHEHU. OnrcanHas
npouocaypa mnepeaadd MakeToB € YCTAHOBJIICHUCM COCAWMHCHUSA WIUIIOCTPUPYCTCA HaA JAUarpamMme
(puc.7).

JlocTOMHCTBAMU JIEHTArpaMMHOTO CIOco0a Teperayd MakeTOB B KOMITBIOTEPHBIX CETAX
SABJIAKOTCSA.

. IPOCTOTAa OpraHu3allMi ¥ peaju3allud TMepefadyd JaHHbIX — KaXIbli maker
(mefiTarpaMma) cooOIIEHNUS TepeaETCsl HE3aBUCUMO OT JIPYI'HX IMaKETOB;

. B y3JIaX CETH /ISl K&K Or0 IMMaKeTa BEIOUpAeTCs HAWTYyY MK Ty Th (MapIpyT);

. nepenavya JaHHBIX MOXET BBIMONHATHCS Kak 0€3 yCTaHOBICHHMS COCTUHEHUS MEKIY

BBaHMOﬂeﬁCTBYIOHIHMH a6OHeHTaMI/I, TaK U IIpH HCO6XOI[I/IMOCTI/I C YCTAHOBJICHUEM COCAWMHCHHA.
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Pucynok 7. [Tponienypa nepenayu makeTo
K HemocraTkam medtarpaMMHOrO crioco0a rnepeiayu makeToB CIeayeT
OTHECTH:
. HEOOXOAUMOCTh COOPKM COOOIIEHUS B KOHEYHOM Y3JIe: COOOILEHHUE HE MOXKET ObITh

NepeaHo MolyvaTeso, IoKa B KOHEYHOM y3JIe CETU He cOOepyTcs BCe MaKeThl JaHHOI'O COOOIIEHMS,
MIO3TOMY B CJIydae IMOTEPH XOTsA ObI OJJHOTO IaKeTa COOOIIECHHE HE CMOXKET OBITh C(HOPMHPOBAHO U
nepeaHo MoIy4aTeto;

. [pU JIUTETFHOM OKHJIaHUHU MAKETOB OJHOTO U TOTO K€ COOOIIEHUS B KOHEUYHOM Y37Ie
MOXKET CKOMHUTHCS JOCTATOYHO OOJIBIIOE KOJUYECTBO IMAKETOB COOOIIEHUH, COOpaHHBIX HeE
MOJTHOCTBIO, YTO TPeOyeT 3HAUUTENbHBIX 3aTPaT HAa OpraHU3aIUIo B y3ie OypepHoil maMsaTu O60JIbIIO0MN
€MKOCTH;

. JUIL TIPEAOTBpPALICHUsI TEpernoiaHeHuss OydepHod mamsTH y3i1a BpeMs HaxOoKICHHS
(oxuaaHusl) MAKETOB OJHOTO M TOTO K€ COOONIICHHWS B KOHEUHOM Y3JI€ OrPaHUYMBACTCS, U IO
UCTEUEHUU 3TOrO BPEMEHHU BCE IOCTYNHMBIIME MAKEThl HE IMOJHOCTBIO COOPAHHOIO COOOLICHMS
YHUUTOXAIOTCA, MOCE YEro BBIMOJHSETCS 3alpoc Ha MOBTOPHYIO Iepeaayy AaHHOTO COOOIIEHHUS;
3TO MPUBOAUT K YBEIMYECHHUIO HArpy3Kd Ha CeTb U, Kak CJIEICTBUE, K CHIKEHHIO €&
MIPOU3BOJAUTENHFHOCTH, U3MEPsIeMOl KOJMUYECTBOM COOOIICHMI, MepeaBaeMbIX B CETH 3a €IWHUILY
BpPEMEHH.

Crioco6 mepenauu MAKETOB «BHPTYAJIbHBIA KaHAT»  3aKirodaercd B (OopMHUpPOBAHUU
€IMHOT0 «BUPTYaJIbHOI'O» KaHajla Ha BpeMs B3aUMOJIeHCTBUSI AOOHEHTOB JJIs IEpeaadn BCEX IMaKETOB
cooOmreHusi. DTOT CHocod peanu3yercss C HCIOJIb30BAaHUEM MPEABAPUTEIBHOIO YCTaHOBIICHUS
COCAMHEHMSI MEXKIy B3aUMOJEHCTBYIOIIMMU aOOHEHTaMHU, B Ipoliecce KOTOPOro (GopMHpPYyeTCs
HaumOosee palMOHANBHBIA EIUHBIA i1 BCEX IMAKeTOB MapIIpPyT, MO KOTOPOMY, B OTIMYHE OT
JAeWTarpaMMHOro  crmocoba, BCEe  IAKEeTbl  COOOIIEHUs  IEepelaloTcsi B €CTECTBEHHOM
[10CJIEI0BAaTEIbHOCTH, KaK 3TO MIOKa3aHO Ha puc.8.

[Makers! 111, T12 wu II3 coobiieHus nepenaroTcs B €CTECTBEHHOM MOCIEI0BATEIbHOCTH OT
nonp3oBaTeNss A K TONb30BaTeno B 1Mo mpenBapUTENbHO CO3TAHHOMY BUPTYaJbHOMY KaHAy
yepes y3ibl Y1-Y4-V7.
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Pucynok 8. Ilepenaua nmakeToB cOOOIIEHUS.

BupryanbHblii KaHal, KaKk U peasbHbIM (PU3MUYECKUI KaHAJl B Cllydyae KOMMYTAallMM KaHaJOB,
CYUIECTBYET TOJIbLKO B TEUEHHE CeaHCa CBSA3M, MPU ITOM pECypchl pealbHBIX KaHAJIOB CBS3H
(mpomyckHasi COCOOHOCTh) M Y3JIOB ceTH (OydepHas mnaMaTh), HAXOMAIIUXCS Ha MapIipyTe,
pe3epBUPYIOTCS Ha BCE BpeMs ceaHca.

He cnexnyer myrate M cMemMBaTh KOMMYTALMIO KaHAJIOB W CIOCOO Teperadyd MaKeTOB
«BUPTyaJIbHBI KaHa». OCHOBHOE WX OTIMYME COCTOMT B TOM, 4YTO «BUPTYaJIbHOH KaHAD)
peanmu3yeTrcsi ¢ MPOMEXYTOYHBIM XPAaHEHHEM IAKETOB B y3JlaX CETH, B TO BPEMS KaK KOMMYTAIlHs
KaHaJlOB peanu3yercs 0e3 MpPOMEeXKYTOUHOrO XpaHEHHs IepelaBaeMbIX MAKeTOB 3a CYET CO3JaHUS
peasibHOro (a HE BUPTYaJbHOr0) (hU3MYECKOro KaHana Mexay aOOHEHTaMH CETH.

K nocrouncrBam crocoba rnepenayu makeToB «BUPTYaIbHbIN KaHAID) 110
CPaBHEHMIO C e TarpaMMHOM Nepeaavyeil MaKkeToB MOKHO OTHECTH:

. MEHbBIIINE 3a/Iep’KKU B y3JlaX CETH, OOYCJIOBJIEHHBIE PE3€PBHPOBAHUEM PECYPCOB, U
IIPEXJI€ BCETO MPOIYCKHOM CIOCOOHOCTH KaHAJIOB CBSI3H, B IIPOLIECCE YCTAHOBIIEHUS COSANHEHMS,
. HeOOJIbIIOE BpeMsl OKUAAHUS B KOHEYHOM Yy3ie i COOPKM BCEro COOOIEHH S,

MIOCKOJIBKY TTaKeThI epeIaloTCsl MOCIEI0BATENBLHO IPYT 32 IPYTOM 110 OAHOMY U TOMY K€ MapuipyTy
(BHpTYyaIbHOMY KaHaly), U BEpOSTHOCTh TOT'O, YTO KaKOH-THOO MaKeT «3a0iIyAuTCs» B pe3yiIbTaTe
HEy/IayHO BBHIOPaHHOTOMapIIPyTa MM €0 BPeMsl JTOCTaBKH OKa)KETCSl CIMIIKOM OOJBIINM, KaK 3TO
MOJKET MPOU30UTH MIPU el TarpaMMHOM crioco0e, 6JIM3Ka K HYJIIO;

. Oonee >pdekTUBHOE UCIOIb30BaHUE Oy(hepHON MaMATH IMPOMEXYTOYHBIX Y3JIOB 3a
cuéT e€ mpenBapuTEIbHOTO PE3EPBUPOBAHNS, a TAKKe Oy(epHOil MaMsATH B KOHEYHOM y3JI€ B CBS3H C
HEeOOJIBIIIM BpEMEHEM OKUAAHMSI PUXO0/1a BCEX MAKETOB COOOIICHUSI.

K HenocraTkam criocoba nepenayn akeToB «BUPTYalIbHbIA KaHAI» MOKHO OTHECTH:

. HaJIM4YME HAKJIaJHBIX PacX0/10B (M3epKeK) Ha YCTaHOBJIEHUE COCTUHEHUS;

. He3(PEeKTUBHOE HCIOJIb30BAHUE PECYPCOB CETHU, NMOCKOJIbKY OHM PE3EPBUPYIOTCS Ha
BcE€ BpeMsl B3aMMOJAEHCTBHsSI aOOHEHTOB (ceaHca) W HE MOryT ObIThb IPEAOCTaBJICHBI IPYromMy
COEAMHEHMIO, JJa)KE €CJIM OHU B JAHHBIH MOMEHT HE MCIOJb3YOTCS.

2. Pa3nesieHue KaHAJIOB M0 BPeMEHH.

KommyTaTopsl, a Takke COCAMHSIONINE WX KaHaJbl JOJDKHBI 00ECIIeunBaTh OJTHOBPEMEHHYIO
nepeady JaHHBIX HECKOJNbKMX a0OHEHTCKMX KaHaioB. /[l 3TOro OHU JOJDKHBI  OBITH
BBICOKOCKOPOCTHBIMHU M TOJJICPIKUBATh KAaKYIO-THOO TEXHHKY MYJIbTHILICKCHPOBAHUS a0OHEHTCKHUX
KaHaJoB. B HacTosmee BpeMst IIsi MyJIbTUIIICKCHPOBAHUS A0OHEHTCKUAX KaHAJIOB MCIIOJIB3YIOTCS JIBE
TEXHUKH: TEXHHWKAa YacTOTHOro MynbturiekcupoBanus (Frequency Division Multiplexing, FDM);
TEeXHUKa MYJIBTUIUIEKCHPOBaHUS ¢ pasznaenenueM Bpemenu (Time Division Multiplexing, TDM).

KOMMYTaIII/IH KaHaJIOB HA OCHOBC YaCTOTHOT'O MYJIbTUILJICKCUPOBAHUA
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Pucynoxk 9. Moaynsuust pedeBbIX CUTHAJIOB

TexHuka YacTOTHOrO MyJbTHIUIEKCHpoBaHUs KaHaioB (FDM) Owima paspaGorana s
TeneOHHBIX ceTel, HO MPUMEHSETCS OHAa M JUIS IPYTHX BUAOB CETeH, HampuMmep cereil KabelbHOro
TEJIEBUICHUSI.

Jlns pazneneHuss aOOHEHTCKUX KaHAJOB XapaKTepHa TEXHHUKA MOJYJISALUN BBICOK 04aCTOTHOTO
HECYII[Er0 CHHYCOMIAJIbHOI'O CUT'HaJla HU3KOYaCTOTHBIM pedyeBbIM cUrHajioM (puc. 9). Ecim curnaist
Ka)KJ0ro abOHEHTCKOro KaHaja IEepPeHEeCTH B CBOM COOCTBEHHBIH OUAna3oH 4acTOT, TO B OJHOM
LIMPOKOIIOJIOCHOM KaHalle MOKHO OJHOBPEMEHHO I€pelaBaTh CUTHAJbI HECKOJbKHX aOOHEHTCKHX
kaHanoB. Ha Bxogsl FDM- koMMyTaTopa MOCTYNarOT HCXOJHbIE CUTHAJIBI OT a00OHEHTOB Tene(OHHOM
cetu. KoMMyTaTOp BBINOJIHSAET MTEPEHOC YACTOTHI KaXKJOr0 KaHaja B CBOM Juana3oH 4yactoT. OObIYHO
BBICOKOYACTOTHBIM JMana3oH [EIUTCA Ha I0JO0Chl, KOTOpbIE OTBOLATCS IJs INepeNadd JaHHBIX
aOOHEHTCKMX KaHajoB. Takoll KaHan Ha3plBalOT YIUIOTHEHHbIM. Kommyrtatopst FDM  moryt
BBIIOJHATh KaK JMHAMMYECKYIO, TaK M IIOCTOSIHHYI0 KoM —MyTanuio. Ilpu auHamuueckoi
KOMMYTallUU OJMH aOOHEHT MHULMUPYET COeIMHEHHE C IpyruM abOHEHTOM, IIOChUIasl B CETh HOMEP
BbI3bIBaEMOro aboHeHTa. KomMmyTaTop IMHA "MHYECKH BBIICNSET AAHHOMY AOOHEHTY OAHY U3
CBOOOHBIX IOJIOC CBOEr'0 YIJIOTHEHHO TO KaHana. [Ipy mocTosHHOW KOMMYyTaluu 3a aOOHEHTOM
10J10Ca 3aKPEIUIAETC Ha JJIUTEIbHBINA CPOK IIYyTEM HAaCTPOMKU KOMMYTATOpa 110 OTAEJILHOMY BXOAY,
HEIOCTYII "HOMY I[0JIb30BaTEISAM. KoMMmyTanus kaHajqoB Ha OCHOBE pa3JeleHUs BPEMEHH
pa3pabaThiBajiach B pacueTe Ha Iepefady HeNpepbIBHBIX CUTHAJIOB, MpeacTaBisitonmx rojoc. [pu
nepexone kK mubpo—Boi (opMe mpencTaBieHHUs Toiloca ObUta pa3paboTaHa HOBas TEXHHUKA
MYJIBTUIUIEKCH "POBAHUs1, OPUEHTUPYIOILIASCS HA IUCKPETHBIA XapakTep MepeaBacMbIX JaHHbIX. JTa
TEXHUKa HOCUT Ha3BaHHWE MYJbTUIUIEKCUpOBaHUS ¢ pasneneHueM BpeMeHu (Time Division
Multiplexing, TDM). Pexxe ucnomnb3yercs U Ipyroe ee Ha3BaHHE — TEXHHKA CHHXPOHHOT'O PeXHMa
nepenaun (Synchronous Transfer Mode, STM). Anmaparypa TDM-cereii — MyJIbTUIIIIEKCOPHI,
KOMMYTaTOpbl, IEMYJIbTHILUIEKCOPHI — paboTaeT B peXUMe pas3felieHus BPEMEHH, MOO0YEpEeaHO
o0cyKuBasi B TeUeHHUE LIMKJIA CBOeil paboThl Bce aboHeHTcKue KaHalbl. LIk paboTel 060pynoBaHUS
TDM paBen 125 MKc, 4TO COOTBETCTBYET MEPUOAY CJIEIOBAaHUS 3aMEpOB rojoca B LU(POBOM
aOOHEHTCKOM KaHajle. OJTO 3HAa4YUT, YTO MYJIBTUIUIEKCOP WIM KOMMYTaTOp YCIIEBaeT BOBpPEMs
00CIIyXKUTb JIt000I aOOHEHTCKUI KaHal U IepellaTh ero ouepenHon 3aMep najuee 1no cetu. Kaxnomy
COCIMHEHMIO BBIAENSAETCd OAMH KBAaHT BPEMEHM LMKJAa paboThl anmapaTypbl, Ha3bIBAEMBbIA TaKxke
TaiiM-c10TOM. [IIMTENbHOCTh TaliM-CII0Ta 3aBUCUT OT YMCJIa a0OHEHTCKUX KaHAJIOB, 00CIyKHBaeMBbIX
MyJsbTUILIIEKCOpoM TDM wunmum koMMmyTatopoM. MynbTHIJIEKCOP NMpUHUMAET WHGOpManu mo N
BXOJHBIM KaHajlaM OT KOHEYHbIX AaOOHEHTOB, KaXIbli U3 KOTOPHIX IE€pPeJaeT JaHHbIE 10
a0OHEHTCKOMY KaHailmy co ckopocThio 64 Ko6ut/c — 1 Oaiit kaxapie 125 mkc. B kaxmom nukie
MYJIBTUIUIEKCOP BBIMOJHSET CIEAYIOUIME ACHCTBUS: MPHEM OT KaXKIOro KaHajla oueperHoro Oaiita
JAHHBIX; COCTaBJEHUE W3 MPUHATHIX OAWTOB YIJIOTHEHHOI'O Kajpa, Ha3blBAEMOI'0 TAaKXe 00OHMOIA;
repenaya yrjIoTHEHHOI'0 Kajpa Ha BBIXOJHOW KaHal ¢ OMTOBOM CKOpPOCThIO, paBHOH Nx64 Kout/c.
[Topsinok 6aiiT B 000iiMe COOTBETCTBYET HOMEPY BXOJHOT O KaHasla, OT KOTOPOro 3TOT OaiT mosryueH.
KomnuectBo 00cCiIy)XHBaeMbIX MYJIbTUIUIEKCOPOM aAOOHEHTCKHMX KaHaJlOB 3aBUCUT OT €ro
ObIcTponeicTBUA. J(eMylIbTUIIJIEKCOp BBIMOJHSAET OOpaTHYIO 3ajadyy — OH pa3Oupaer OalThl
YIUIOTHEHHOT' O KaJipa U pacrpeaenseT UX 10 CBOUM HECKOJIbKUM BBIXOAHBIM KaHaslaM, IPU 3TOM OH
CYUTAET, YTO MOPSIKOBBIA HOMEp OaiiTa B 000iiMe COOTBETCTBYET HOMEPY BBIXOHOI'0 KaHAJIA.
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KoMMyTaTop npyHMMaET yIJIOTHEHHBIA KaJp MO CKOPOCTHOMY KaHajly OT MYJbTHU ILIEKCOpa
U 3aMKChIBAET KaKIbI OAlT M3 HErO B OTAENBHYIO AYEHKY cBoei OydepHOoil maMsaTH, MpUYeM B TOM
HOpsiiKE, B KOTOPOM 3TH OalThl ObLIIM yIIaKOBAaHbI B YIIJIOTHEHHBIM Kaap. [l BBITOIHEHUS OIepaluu
KOMMYTalluu OaiThl M3BJIEKAIOTCS U3 OypepHOil maMsTH HEe B MOPAAKE MOCTYIUJICHHS, a B TaKOM
MOpsiIKE, KOTOPBIM COOTBETCTBYET MOAACPKUBAEMBIM B CETH COEIMHEHUSM aOOHEHTOB.

Pa3Butuem uaeil craTUCTMUECKOr0 MYJIbTUILJIEKCUPOBAHUS CTaja TEXHOJIOT Ul aCHHXPOHHOTO
pexxuma nepenayn — ATM, koTopas BoOpasia B ce0s Ty4Iiie 4epThl TEXHUKH KOMMYTAI[UN KaHATIOB
Y TIAKETOB.

3.Pa3genenne KaHAJIOB 110 YACTOTE

YactotHoe pasnenenue kaHanoB (UPK) — pasnenenue kaHasioB Mo 4acTote, IpH KOTOPOM
KaKJOMY KaHaJly BBIIENAETCS ONpPEAEIEHHbIN nana3oH 4acToT. B MHOroKaHaIbHBIX CHCTEMaX CBSI3U
(MKC) ¢ UPK kaHanbpHBIE CUTHAJIBI OTJIMYAOTCS APYT OT APYyra MOJIOKEHUEM CBOMX CIIEKTPOB Ha OCH
gacTtoT. O6bsyHO cucteMbl ¢ YPK ncnosnp3yroTes nis mepeaadyu aHalIoroBbix curxanoB. Ha puc. 10
MpeacTaBiieHa CTpyKTypHas cxeMma npocreimeit MKC ¢ YPK.

FeHepaTopR

HECYELLX HaCTOT
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Pucynok 10. CtpykTypHas cxema MHOT'OKaHaibHOUM cuctembl ¢ YPK

Haubonee yacto B oraenbHbix kKaHanax npu UPK nmpumensiercs ogHONOMOCHAST MOAYJISIMS C
COOTBETCTBEHHO IOJ00paHHBIMU YacTOTAMHM HWJIOT-CUTHAJIOB, KOTOpBIE BBIJAIOTCS TE€HEPATOPOM
Hecymmx vactot ('HY). JlanHbli crmocod MomyJisiiiuu 00ecrneuynBacT MHHUMAIbHYIO MTOJIOCY YacTOT
rpynnoBoro cursaina. [lonaBieHne HecynMx JOCTUTrAaeTCs B MHAMBHIAYAJIbHBIX MonyJsTopax (Mi,
M. ... MN), KOTOpBIE, KaK MPABUIIO, CTPOSTCS MO OalaHCHOW cXeMe, a BBIJENIEHHE OJHON OOKOBOI
nosiocel (OBIT) ocymecTBisiercst B mojocoBbIX GpumbTpax (D1, D2, ... Dn). COBOKYIMHOCTh KAHAITBHBIX
CUTHAJIOB Ha BBIXO/IE CYMMHPYIOILIEro ycTpoicTBa X 0Opa3yeT IpymnmnoBod curHai. B rpymnmoBom
nepegatTyuke M rpynmnoBoil curhai mpeodpasyeTrcsl B JMHEWHBIM CUTHAJl, KOTOPBIM M MOCTYIaeT B
Mo cBs3u JIC.
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Ha npueMHOIN CTOpOHE JIMHUU CBSI3U JIMHEWHBIN CUTHAJI C IIOMOILBIO TPYNIIOBOTO IPHEMHHUKA
IT BHOBB MpeoOpa3yercs B IPYIIIOBOM CUTHAJ, U3 KOTOPOIo MOJIOCOBbIMU (unbrpamu (D1, D, ... D)
BBIICJISIIOTCS] KaHaJIbHBIE cUrHajbl. [locne neTekTupoBanus B KaHaJIbHBIX Aemonystopax (i1, Hz, ...
JIN) curHasiel npeoOpa3yloTcs B IpelHa3HAUEHHbIE IOJIydyaTeasiM COOOLICHUS MpHEeMHHKaAMU
coobmenuit (IICy, I1Cy, ... IICN). OnopHble kKonebaHusi B KaHAJIbHBIX JEMOAYJSITOpax CO3IA0TCS C
nomonipto reneparopa (I'HY). Coobuienus, nepegaBaeMble MO Pa3jiMYHBIM KaHaldaM, BBIICISIOTCS
npu nomon OHY. .

KananbHbple mepefaTyuKu BMECTE C CYMMHPYIOIIUM YCTPOMCTBOM 00pa3yloT ammapaTypy
oobenuuenus. 'pynnosoit nepenatunk M, nmunus cesizu JIC u rpynnosoit npuemuuk I1 cocraBisior
IPYNIOBOM KaHall CBA3M (TpPakT IMepeAaur), KOTOPbIi BMECTe € ammapaTrypoil oO0benIuHEHUs u
WHJVBHUAYyaJIbHBIMA TPUEMHHKAMU COCTaBIIIET CHCTEMY MHOIOKaHaJIbHOM CBs3u. B coctaBe
TEXHUYECKMX YCTPOMCTB Ha Iepelarllell CTOPOHE MHOIOKaHaJIbHOM CHCTEMBI [OJDKHA OBITh
IpeayCMOTpEHa anmnapatypa o0beIMHEHHS, @ Ha TIPUEMHOI CTOpOHE - anmaparypa pa3eieHHs.

B oOmem cinyuyae rpynmnoBoil CUrHaia MOXET ()OPMUPOBATHCS HE TONBKO MPOCTEHLIMM
CYMMHPOBAaHMEM KaHAJIbHBIX CUTHAJIOB, HO TaKXe€ M OIpeleleHHON JIOTH4ecKoi oO0paboTKoi, B
pe3yabTaTe KOTOPOM KakIbli 3JEMEHT IpyNIOBOIO CUTHaja HeceT MH(POPMAILUI0 O COOOLICHUAX
MCTOYHHUKOB. DTO TaK Ha3blBa€Mble CUCTEMbI C KOMOMHAIIMOHHBIM Pa3/IeJIEHUEM.

YroObl pazgensrolmue yCTpoHCTBa OBLIM B COCTOSHUM pa3idyaTh CUTHAJIBI OTIEIbHBIX
KaHaJIOB, JIOJDKHBI CYIIECTBOBATh ONpPENEICHHbIC MPU3HAKU, NPUCYILME TOJbKO JTAHHOMY CHTHAIY.
Takumu npusHakamu B 00LIEM cllydyae MOTyT ObITh IIapaMEeTpbl IEPEHOCUNKA, HAIIPUMED aMILIUTY/a,
yactora WM (a3a B cilydyae HENpPepbIBHOM MOAYJIALMU FapMOHMYECKOro IepeHocuuka. [lpu
JUCKPETHBIX BHJaX MOAYJALMHU pa3IMYyarolluM MPU3HAKOM MOXXET CIYXHUTb U (opMa CHTHAJIOB.
COOTBETCTBEHHO pa3IMYarOTCsa U CIIOCOObI pa3/leleHusl CUTHAJIOB: YaCTOTHBIM, BpeMeHHOH, (ha3oBbIit
u ap.

[TockonbKy Besikasi peasibHasi JMHMS CBSA3HM 00J1a/la€T OrpaHUYEHHOW MOJ0COM IpONmyCcKaHUs,
TO IIPM MHOTI'OKAHAJIBHOW Ieperaye KakJIOMy OTAEIIbHOMY KAaHAJIy OTBOAMTCS ONpPEdESIEHHas 4acTb
OOIIIEH MOJIOCHI ITPOITY CKAHMSI.

Ha npuemHoll CTOpOHE OAHOBPEMEHHO JAEWCTBYIOT CUTHAJIbI BCEX KAHAJIOB, pa3iMyarolnecs
MOJIOKEHUEM UX YaCTOTHBIX CIEKTPOB Ha HIKaie 4acToT. YToObl 6€3 B3aMMHBIX IOMEX pa3eluTh
TaKWe CHUTHaNbl, MPUEMHBIE YCTPOICTBA JOJDKHBI COJIEp)KaTh 4YacTOTHBIE (GuibTpbl. Kaxablii u3
(GUIBTPOB JOJHKEH MPOMYCTUTH 0€3 ocialiieHus JHIIb T€ YaCTOThl, KOTOPbIE MPUHAISKAT CUTHAITY
JAHHOTO KaHaJa; YaCTOThl CUTHAJIOB BCEX APYTUX KaHAJIOB (GUIBTP JOKEH MOJABUTh.

JUis CHYO>KEHMSI TEPEXOIHBIX TOMEX J0 AOMYCTUMOIO YPOBHS IPUXOJUTCS BBOAUTH 3aLIUTHBIE
yacToTHbIe nuHTepBaIbl (Puc. 11)

g(®)
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Pucynok 11. CriekTp rpynmnoBoro curiania ¢ 3alld THEIMA HHTEpBaJIaMU

IIpu omHOKpaTHOM TIpeoOpa3oBaHMM crekTpa curHana (fu = 104 kly) HeoOXxomum
cneuuanbHblii  GunabTp. Ilpu nBykpaTHOM mpeoOpa3oBaHMM CIEKTpa B IEPBOM MOAYJISTOpE
BbIOUpaeTcs Hecymas a0 30 x['u, nanpumep, f1 = 12 kl'y. Ilpu 3TOM QUIBTP JETrKO peanusyercs
Ha LC-3nemenTax. Ha BTOpoit MOIyJISITOp CUTHAN mojaeTcs yxe B mosioce yactot 12,3...15,4 kl'y, u
JUISL TIEPEHOCa ITOTO CUTHANA B 3aJJaHHYIO TOJIOCY YacTOT HEOOXOIMMO MCIOJIb30BaTh Hecyyo f2 =
104 - f1 = 92 kl'y. OubTp BTOPOro IMpeodpa3oBaTeNsi 4aCTOTHl TaKke Jerko peanusyercs Ha LC-
AJIEMEHTaX.

MeToapsl TOCTpOEHUsT MHOrokaHanpbHOH ammapatypsl ¢ YPK orimuarorcs crmocobom
(dbopMUpOBaHUs TPYNIOBOTO CHTHaja U OCOOCHHOCTSAMH Iepeladyd ero B JUHEeHHOM Tpakte. [lo
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crocoly dbopmupoBaHus IPYIIIOBOTO CHTHaja (epBbIit MPU3HAK) pa3nuyaoT:

1. METOJ c UHAUBUAYATbHBIM npeodpazoBaHUEM CHTHAJIOB;
2. METO/T c TPYIIIOBBIM npeoOpa3oBaHUEM CHUTHAJIOB.
[To cmocoOy ycuneHuss TrpynmoBoro (JIMHEHHOr0) CHUTHaNa (BTOPOM TPU3HAK) BBIIEISIOT:
1. METO/T c YCHJICHHEM KaXXJI0TO WHIMBHUIYyaJIbHOTO CUTHAJA;

2. METOJ1 C YCUJIEHUEM JIMHEHHOr0 CUrHaja B I1€JI0M.

[Tpu nHAMBUAYaTbHOM MpeoOpa3oBaHUM CUTHAIOB (HOPMUPOBAHUE IPYIIIOBOTO (JIMHEHHOIO)
CIIEKTpa YacTOT MPOM3BOJAMUTCA IyTE€M OTIEIBHOI'0 HE3aBUCHMOIO MpeoOpa3oBaHUsl KaKIOTO
u3 N curnanos. [[pyrumu cioBamu, IpuU HHIMBHIYyaJbHOM METOJie MpeoOpa3oBaTenu, (QHUIbTPHI,
YCUJIMUTENIX M JPYrue 3JIEMEHTHI JUIsl KaXJAO0ro KaHajla SIBISIOTCS OTAENbHBIMH U TOBTOPSIOTCS B
COCTaB€ OKOHEYHON IPOMEKYTOYHOHM ammapaTypbl CTOJbKO pa3, Ha CKOJBKO KaHAJIOB paccyuTaHa
cucreMa nepenauu. MHauBuayanbHble METOAbl NMpPeoOpa3oBaHUS B OKOHEYHBIX M YCHJICHUS B
IIPOMEKYTOUHBIX CTAHLIUAX MOSACHAIOTCA Ha puc. 12.

OKoHeYHan cTaHUMA
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Pucynoxk 12. UnnuButyanbHbIi METO TpeoOpazoBaHus
B ocHOBY MeTO/1a TpYNIIOBOT0 NMPeoOpa30BaHUs CUTHAJIOB MOJIOKEH MPUHIHI (JOPMHUPOBAHUS
JUHEWHOro crnekrpa B oOkoHedHoM nyHkTe MKC ¢ mnomompl0 HECKONbKUX — CTyINEeHel
npeodpazoBanus. Ha kaxaol cTynmeHH OOBEAMHSIIOTCS HECKOJIbKO KAHAJIbHBIX CHUTHAJOB, T.€.
JMHEWHBIM CUTHAJ MPENCTaBIsIeT COO0 CyMMY HECKOJIBKHX MPOMEXYTOUHBIX TPYNIIOBBIX CUTHAJIOB.
IIpu >TOM, B OTIMYME OT MHIUBUIYaJIbHOI'O METOAA, OTIAEIBHOM Ul KaKJOrO KaHajla SBJISAETCS
TOJILKO 4aCTh aNaparypsl, a OCTaIbHOE 000py10BaHHE — 0011ee Ul BCeX KaHaJIOB.

1.3 JIekuusi Ne3. OcHoBHBIE XapakTepucTUku IBM (2 yaca)
1.3.1 Bonpocsl JJeKumnu:

1.0cHoBHbIE XapakTepucTuku IBM

1.3.2 Kparkoe coep:kaHnue BONPOCOB:

1. OcHoBHBbIE XapakTepucTuku 9BM

[TepBbie 2JIeKTPOHHBIE BHIYUCIUTENbHBIE MaHbI (DBM) nosBuIMCch, HEMHOTHM Ooliee
MoJIyBeKa Ha3aJl. 3a 3TO BpeMsl MUKPO3JIEKTPOHUKA, BEIYM CIUTEIbHAS TEXHUKA U BCS UHIYCTpUS
WH(OPMATHKHU CTAM OJHUMHU M3 OCHOBHBIX COCTABJISIFOIIMX MHUPOBOTO HAYYHO-TEXHHUECKOT O
nporpecca. BiusiHue BeIMMCIUTEIHON TEXHUKH Ha Bee cephl 1eATeTbHOCTH YeIoBeKa MPOoJoJiKaeT
pacpoCTpaHsITLCS BIIMPH U BIIIyOb. B HacTosimiee Bpemss DBM ucmonb3yroTest He TOIBKO IS
BBITIOJIHEHHUSI CIIOKHBIX PACYETOB, HO M B YIIPABJICHUH MPOU3BOJACTBEHHBIMU MPOLIECCAMH, B
00pa3oBaHMH, 3/I[PaBOOXPAHEHUH, IKOJIOTUH U T.J. ITO 00bsicHsAETCs TeM, 4To DBM cnocoOHBbI
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00pabaTeIBaTh JIHOOBIE BUABI HH(POPMAIIUU: Y CIOBYIO, TEKCTOBYIO, TAOJIMYHYIO, TPadUIECKYIO,
BHJIEO, 3BYKOBYIO.

JIEKTPOHHAS BBIYHCIMTEJIbHAS MAIIMHA — 3TO KOMILJIEKC TEXHUYECKUX U IPOrpaMMHBIX
CpEICTB, IPEIHA3HAYEHHBIN JJI1 aBTOMATU3allMK ITOATOTOBKY M pelIeHus 3a/1a4 noas3oBarenei. [lox
[10JIb30BaTEJIEM TOHUMAIOT YEJIOBEKa, B UHTEpecax KOTOPOro NpoBoaUTCs 00paboTKa JaHHBIX Ha
OBM. B kauecTBe n0JIb30BaTENs MOTYT BBICTYNATh 3aKa3YMKHU BBIYUCIUTEIBHBIX PAaOOT,
IIPOrpaMMHUCTHI, onepaTopsl. Kak mpaBuiio, Bpems IOArOTOBKHU 3aJa4 BO MHOI'O Pa3 IIPEBHIILAET
BpPEMS UX PELICHMUS.

TpeboBanus monp30BaTeNel K BHITOJHEHUIO BEIYUCIUTEIbHBIX paObOT YOBJIETBOPSIOTCS
CrelHaIbHBIM TOJI00POM U HACTPOMKOM TEXHUYECKUX U MPOTPAMMHBIX cpecTB. OOBIYHO ITH
CpeACTBa B3aUMOCBSI3aHbl U 00BEAUHSIOTCS B OHY CTPYKTYPY.

CTpyKTypa — COBOKYIIHOCTB 3JIEMEHTOB U UX CBsI3€d. Pa3nnuaror CTpyKTyphl TEXHUYECKUX,
MPOrpaMMHBIX U alllapaTHO-TIPOrPAaMMHBIX cpeacTB. Beidoupas OBM nns pemienust cBoux 3aaad,
M0JIb30BaTENb UHTEpECYyeTCs (DYHKIIMOHATBLHBIMHE BO3MOXKHOCTSIMH TEXHUYECKHX M IMTPOrPAMMHBIX
MoJyJiel (Kak OBICTPO MOXKET OBbITh pellleHa 3aaua, Hackobko OBM moaxoaut ams pemeHus
JAHHOTO Kpyra 3a/iad, Kakoi cepBUC IporpaMm uMmeercs B 9BM, BO3MOXXKHOCTH 11aI0r 0BOro
pekuMa, CTOUMOCTb IIOATOTOBKU M peleHus 3a1ad U T.A4.). [Ipu 3ToM nosb30BaTels HHTEPECYeTCs He
KOHKPETHOM TEXHUYECKON U MPOrpaMMHON peajin3alueil OTAeNIbHbIX MOYJIel, a 00IUMHI
BOIPOCaMU OpraHu3aluu BeruncieHui. [lociennee BkitoyaeTcs B HOHATHE apXUTEKTypbl OBM,
cofiepXaHue KOTOPOro J0CTaTOYHO OOIINPHO.

Apxurexktypa IBM — 3T0 MHOrOypOBHEBasi HE€pAapXUsl alllIapaTHO-TIPOrPAMMHBIX CPEZCTB,
13 KOTopbIX cTpouTcsd OBM. Kaxxaplii u3 ypoBHEH 10IlyCKaeT MHOTOBaPUAHTHOE IIOCTPOCHUE U
npumeHenue. KoHkpeTHas peain3anus ypoBHEH onpesensieT 0COOEHHOCTH CTPYKTYPHOI'O
noctpoenuss 9BM. B mocnenyromux pazaenax yueOHHUKa 3TH BOIPOCH MOJIPOOHO PacCMaTPUBAIOTCS.

Jeranuzanuein apXUTEKTYPHOrO U CTPYKTYpHOro noctpoeruss OBM 3aHumaroTcst pa3iuyHbie
KaTeropuy CHeUaIiCTOB BRIYUCIUTEIbHON TeXHUKH. IH)KEHephl-CXEMOTEXHUKH MTPOEKTUPYIOT
OT/IeTIbHbIE TEXHUYECKUE YCTPOICTBA U pa3padaThIBAIOT METObI UX CONPSDKEHUS IPYT C IPYTOM.
CucremMHBbIE IPOrPaMMUCTBI CO3/1at0T IPOrPAMMBI YIIPABJICHUSI TEXHUYECKUMU CPEACTBAMM,
MH(POPMALIMOHHOT'O B3aUMOJIEHCTBUS MEXIY YPOBHSAMH, OpPraHU3allMK BEIYUCIUTEIBHOrO MpoIecca.
[TporpaMMUCTBI-TPUKIIATHUKH Pa3padaThIBaIOT MAKEThI IPOrpamMmM 6oJiee BHICOKOTO YPOBHSI, KOTOpBIE
o0ecreunBaroT B3auMo/eiicTBHe nosb3oBareneil ¢ 9BM u HeoOXoaUMBI cepBHC MPH PEIIEHUH UMU
cBoux 3a1a4. [lepeuncienHble CeUaINCThl pACCMaTPUBAIOT MOHATHE APXUTEKTYPHI B O0Jiee y3KOM
cmeiciie. [l HuX HanboJsiee BaKHbIE CTPYKTYPHbBIE OCOOEHHOCTH COCPEIOTOUYCHBI B HAOOpe KOMaH]
OBM, pa3rpaHuunBaroIeM anmnapaTHbIe U IPOrpaMMHbIE CPEICTBA.

Camu xe nmonpzoBaTen DBM, KoTopbie 00BIYHO HE SABISIOTCS MpodeccHoHantaMu B 00J1acTi
BBIUUCITUTENILHON TEXHUKH, PACCMATPHBAIOT apXUTEKTYpY uepe3 0oJiee BHICOKOYPOBHEBBIE aCIIEKTHI,
Kacaroluecs ux p3aumozeicTeus ¢ 9BM (uesoBeko-MalIMHHOIO HHTepdelica), HaunHas co
CIIEAYIOLUX FPyIN Xapakrepuctuk OBM, onpenensaonux ee CTpykTypy:

* TEXHUYECKHE U IKCIUTyaTal[MOHHbIE XapakTepucTuku OBM (ObicTpoaeiicTBue u
IIPOU3BOAUTEIBHOCTD, II0KA3aTeNIN HAJI&KHOCTH, JOCTOBEPHOCTH, TOYHOCTH, EMKOCTh OIIEPATUBHOU U
BHEIIHEW aMsATH, rabapuTHbIE pa3MepPbl, CTOMMOCTh TEXHUYECKUX U IIPOrPAMMHBIX CPE/ICTB,
0COOEHHOCTH IKCILTyaTalluu U Jp.);

* XapaKTepUCTUKU U COCTaB (PYHKIIMOHAIBHBIX MOyJIel 06a30B0ii KoHpurypauuu IBM;
BO3MOYKHOCTb PaCLIMPEHHs COCTaBa TEXHUYECKUX U NIPOrPAMMHBIX CPEICTB; BO3MOXKHOCTh
U3MEHEHUS CTPYKTYPBI;

* cOCTaB IporpaMMHOro ooecreuenuss 9BM u cepBUCHBIX yCiIyr (onepalioHHas cucTema
WIN CpeJia, MaKeThl MPUKIAIHBIX IPOrpaMM, CPEACTBAa aBTOMATU3aIMH IPOrPAMMHUPOBAHUS).

Baxneitimmmu xapaktepuctukamu DBM sBIsitoTCst OBICTPOIEHCTBUE U TPOU3BOAUTENBHOCTD.
W XOTs 9TH XapaKTEPUCTUKU TECHO CBA3aHBI, TEM HE MEHEE UX HE CIIENyEeT CMEIINBATh.
BbricTponeiicTBrE, XapaKTepU3yeTCst

* CTaH/IapTHBIE YHUBEPCAIbHbIE TECTHI 1151 DBM, npeaHazHaueHHbIX AJIs
KpYNHOMACIITaOHBIX BHIYMCIEHUH (HallpuMep, MakeT MaTeMaTHueckuX 3aaa4u Linpack, mo koropomy
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Benercs cnucok TOP 500, Bximouaronmii 500 caMbIx NpOU3BOAUTEIbHBIX KOMIIBIOTEPHBIX YCTAHOBOK
B MHpE);

* CHelMaIM3UPOBAHHBIE TECTHI A1 KOHKPETHBIX 00JacTel MPUMEHEHNS KOMIIbIOTEPOB
(manpumep, 1is TectupoBanus [1K no kpurepusim oprcHOM rpymnibl MPUITIOKEHUH HCIOIb3YETCs
tect Winstone97-Business, 1t TpyImbl «1oMaimHux KoMmiborepoB» — WinBench97-CPUMark32, a
i rpynnsl [TK s npodeccuonansHoi padots — 3DWinBench97-UserScene).

OtmeTuM, 4TO pe3ysbTaThl olleHBaHus DBM 1o pa3iuyHbIM TECTaM HECONOCTaBUMBI.
HaGops! TecToB 1 00;1aCTH TPUMEHEHUS KOMITBIOTEPOB JIOJDKHBI OBITH aJI€KBATHBI.

Jpyroii BaxxHenen xapakTepucTuko BM sBisieTcss eMKOCTh 3aIIOMUHAOIINX YCTPOMCTB.
Omna u3mepsieTcss KOIMYECTBOM CTPYKTYPHBIX €AMHHI] HH(OpMaLUU, KOTOPbIE OJJHOBPEMEHHO MOXKHO
pa3MecTUThb B MaMATU. DTOT IOKa3aTes b [MO3BOJISIET ONPEENINTh, KaKOi Ha0op MporpaMM M JTaHHBIX
MOXXET OBITh OJJTHOBPEMEHHO pa3MEIIeH B MaMsTH.

HaumensbIeit CTpyKTypHO euHUIICH HHPOPMAIIUU SBISIETCS OUT — OfIHA ABOMYHAS U Ppa.
Kax mpaBuiio, eMKOCTh TaMATH OIIEHUBAETCS B O0Jiee KPYIHBIX eIUHUIIAX U3MEPEHHs] — OalTax
(6aiiT paBeH BochMu OuTam). ClenyromyuMu equHAIIaMu u3MepeHus ciayxat: 1 Koant=210 Oaii-
ta=1024 6Gaiita, 1M6aiiT =210 Kobaiita=220 6aiita, 1 ['6aiit=210 M6aii-ta=220 Kb6aiita=230 Oaiira.

OOBIYHO OTAENBHO XapaKTePU3YIOT EMKOCTh ONIEPATUBHOM MaMATH M eMKOCTh BHELITHEH
namsiti. CoBpeMeHHbIe nepcoHaabHbie DBM MOryT HMETh €eMKOCTh OllepaTUBHON MaMsITH, PAaBHYIO
64 — 256 MoaiitaM 1 naxe OoJbIe. DTOT MOKA3aTellb 04€Hb BaXKEH JIJIS ONPE/IeTICHIs], KaKHE MPO-
rPaMMHBIE TTAKETHI U UX MPUIIOKEHUS MOTYT OJJTHOBPEMEHHO 00pabaThIBaTHCS B MAIITUHE.

EMKOCTb BHEIIHEN aMATH 3aBUCUT OT TUIIA HOCUTENs. Tak, eMKOCTh OJTHOM JAMCKETHI
cocrasysieT 1,2; 1,4; 2,88 MbaliTa B 3aBUCHMOCTH OT THIIA JUCKOBOJIA U XapaKTEPUCTUK JUCKET.
EMKoCTB jkecTKOro aucka u 1uckoB DVD MoKeT JOCTUraTh HECKOJIBKUX A€CITKOB ['0aiTOB,
eMKocTh koMnakT-aucka (CD-ROM) — cotau Mb6aiitoB (640 Moaiit u Bbiie) u T.1. EMKoCTD
BHEIIHEN MaMATH XapaKTepus3yeT 00beM IPOrpaMMHOI0 00€CredeHusl U OTACIbHBIX IPOrpaMMHBIX
MPOJIYKTOB, KOTOPBIE MOT'YT yCTaHaBiuBaThcs B DBM. Hanpumep, 17151 yCTaHOBKH OINEpaliMOHHOMN
cpenbl Windows 2000 tpebyeTrcs 00beM maMsaTH )KeCTKoro aucka 6omee 600 MOaiiT u He MmeHee 64
Moaiit onepatuBHOU namsTu DBM.

Hanexxnocts — 310 crnocodrocts 9BM mipu onpeieieHHBIX YCIOBUSX BBITTOIHSATH
Tpedyemble GYHKIIMH B TeUeHHE 3aJaHHOr0 BpeMeHH (ctanaapt ISO (MexnyHapoaHas opraHu3anus
crangaptoB) -2382/14-78).

YHUCJIOM OMPEISICHHOr 0 TUIIa KOMaH/I, BEINOIHSAEMbIX DBM 3a oHy CeKyHy.
ITpon3BoaUTENBEHOCTE — 3TO 00BEM padoOT (HampUMeEp, YUCIO CTAaHAAPTHBIX IPOrpaMM),
BBITIONIHsIEMBIH DBM B eMHUIlY BpeMEHH.

Omnpenenenne XxapakTepuCTHK OBICTPOACHCTBUS U TPOU3BOIUTEILHOCTH MTPECTABISAET COOOM
OYEHb CJIOKHYIO MHKEHEPHYIO U HAY4YHYIO 3a/1a4y, 10 HAaCTOSIIETO BPEMEHU HE UMEIOILYIO0 €UHBIX
MIO/IXO/I0B U METO/IOB PEILIECHMUS.

Kazanoce Ob1, yT0 6071€€ OBICTPOCICTBYIOMIAS BHIUUCIUTENbHAS TEXHUKA JODKHA
obecreunBath U 0osiee BHICOKHE MTOKA3aTeH MPOU3BOAUTENbHOCTH. OHAKO MPAKTHKA U3MEPEHHM
3HAYEHUM STUX XapaKTePUCTHK s pa3HOTHIHBIX D BM MoxeT gaBaTth IpOTHBOPEUUBLIE
pe3ysbraThl. OCHOBHBIE TPYJHOCTU B PELIEHUH JaHHOM 3aJau 3aKJIIOYEHBI B ITpoOsieMe BbIOOpa: 4To
U KaK U3MEepsATh. YKaKeM JIMILb HauOosee pacipoCTpaHEHHbIE TOXObI.

OpnHolt U3 anbTePHATUBHBIX €IUHULl U3MEPEHHsI ObICTPOIEHCTBHUS ObLIa U OCTAETCS BEIUYUHA,
n3mepsemas B MIPS (Million Instructions Per Second — munon onepanuii B cekynny). B
KauecTBe OMepalnii 3eCh OOBIYHO PaCCMAaTPUBAIOTCS HAaMOOJIee KOPOTKHE OTIepaIliy TUTIA
cnoxkenus. MIPS mmpoko ucnonb3oBanack i OLEHKH O0JbIINX MALIMH BTOPOTO U TPETHETO
ITOKOJIEHHM, HO JIJIs1 OLIEHKH COBpEMEHHbIX DBM npumeHsercs 10CTaTOYHO PEAKO MO CIEAYIOIINAM
MpUYHHAM:

* Ha0Op KOMaH] COBPEMEHHBIX MUKPOIPOIIECCOPOB MOXKET BKJIFOUATh COTHH KOMAaH/I, CHIILHO
OTJIMYAIOLIUXCS IPYT OT JIpyra JUIUTEIbHOCTHIO BHIOIHEHMUS;

* 3HaueHue, BeipaxkeHHoe B MIPS, MeHsieTcst B 3aBUCMMOCTH OT 0COOEHHOCTEN MPOrpamm;
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* 3HaueHue MIPS u 3HaueHue nponu3BOAUTEILHOCTH MOTYT IPOTUBOPEUYUTH APYT APYTY,
KOI'/Ia OI[€HUBAIOTCS Pa3HOTUIIHBIE BhIUUCIUTENU (Hanpumep, DBM, coneprkaiye compoieccop A
YHCel C MJIaBAIOICH TOYKOM 1 0€3 TaKOBOTO).

[Ipu pemieHnn Hay4HO-TEXHUYECKUX 3a/1a4 B IporpaMmax pe3Ko YBEJINUUBACTCS yAeJIbHbINA
BEC omepaluii ¢ miasaromieid Toukoi. OnsaTh ke 17151 00JIBIINX OJIHOMPOIIECCOPHBIX MAIIIMH B 3TOM
cllydae UCIOJb30BaIach U MPOJ0KAET UCIOIb30BATHCS XapaKTEPUCTUKA OBICTPOACHCTBHS,
BeipaxxenHass B MFPOPS (Million Floating Point Operations Per Second — mumninon oneparuii ¢
IJIaBarollel TOUkor B cekyHay). s nepconansHbix 9BM 3TOT nmokazaTeib NPaKTHYECKU He
MIPUMEHSETCS U3-32 OCOOCHHOCTEH peltaeMbIX 3a/1a4d U CTPYKTYPHBIX XapakTepucTuk DBM.

Jly1s 6osee TOUHBIX KOMIJIEKCHBIX OIIEHOK CYIIECTBYIOT TECTOBbIE HAOOPHI, KOTOPbIE MOXKHO
pa3aenuTh Ha TPH TPYIIIBL:

* Ha0OPBI TECTOB (PHPM-U3TOTOBUTENEH I OLIEHUBAHUS KauyeCTBAa COOCTBEHHBIX U3IEIUN
(manpumep, kommanus Intel a71st cBoux MHUKporporeccopoB Bena nokaszarens iICOMP-Intel
Comparative Microprocessor Performance);

B ananoroBbIx BeIUHCIUTENBHBIX MalnHax (ABM) oOpabatbiBaemas uHpopmaus
MIPEJICTABIISAETCS COOTBETCTBYIOIIMMHU 3HAYEHUSIMU aHAJIOI OBBIX BEJIMYMH: TOKA, HAMIPSKEHUS, yria
MOBOPOTA KAaKOr0-TO MEXaHU3Ma U T.II. DTU MaIIMHBI 00€CIEeUnBaIOT IpUEMIIEMOe ObICTPOICICTBIE,
HO

Bricokas HanexHocth DBM 3aknaasiBaeTcst B mpoliecce ee npousBojcTea. [lepexon Ha
HOBYIO 2JIEMEHTHYIO 0a3y — cBepxOounbmme uaterpanbubie cxembl (CBUC) — pe3ko cokpamaer
YUCJIO UCHO0JIb3YEMbIX MHTErPajbHbIX CXEM, a 3HAUUT, U YU CIIO UX COEAUHEHUM IPYT C JPYroM.
Xopo11o npoyMaHbl KOMIIOHOBKa KOMIIBIOTEpa U o0ecreueHre TpeOyeMbIX peKUMOB paOOThI
(oxymaxkaeHue, 3aUTa OT NbUIM). MOIYIbHBIM MPUHLIMI TIOCTPOEHUS MTO3BOJISIET JIETKO IPOBEPSITH U
KOHTPOJIMPOBATh pabOTy BCEX YCTPOMCTB, TPOBOAUTH JUATHOCTUKY U YCTPAHATh HEHUCIIPABHOCTH.

To4HOCTH — BO3MOXHOCTh pa3jinyaTh MOYTH paBHbIC 3Ha4YeHUs (cranmapt ISO — 2382/2-
76). TouHOCTD TTOTYYEHUS PE3yIHTATOB 00PAOOTKH B OCHOBHOM OIPEALISIETCs pa3psaHOcThi0 DBM,
KOTOpast B 3aBUCUMOCTHU OT ki1acca DBM moxer cocraBisth 32, 64 u 128 1BOMYHBIX pa3psiaoB.

Bo muorux npumenenusix DBM He TpeOyeTcst 00JbII0M TOYHOCTH, HAIPUMEp MPpH 00paboTKe
TEKCTOB U JOKYMEHTOB, IIPH YIIPABJIEHUU TEXHOJIOTMYECKUMHU IIpolieccaMu. B aTom citydae
JIOCTaTOYHO BOCIIOJIB30BAThCA 8- M 16-paspsiHbIMU ABOMYHBIMU KoJaMH. [Ipu BeImoIHEHNN xe
CIIO’)KHBIX MaTEMaTHUYECKUX PAacueTOB CJIeyeT UCIOJIb30BaTh BBICOKYIO pa3psaHoCTh (32, 64 u naxe
6onee). J{st paboThI ¢ TAKUMU TaHHBIMH IPUMEHSIOTCS COOTBETCTBYIONINE CTPYKTYPHBIE €AMHUIIBI
npeacTaBieHus nHpopmanuu (0alT, coBo, NBoHHOE ¢loBO). [IporpaMMHBIME crioco0aMu TUaTa30H
IIpEACTaBICHNS U 00pabOTKH JTaHHBIX MOXET ObITh YBEIMUYEH B HECKOJIBKO Pa3, YTO MO3BOJIET
JIOCTUTaTh OY€Hb BBICOKOM TOYHOCTH.

JlocTOBepHOCTh — CBOMCTBO MH(OPMAINH OBITH MPaBHIILHO BOCIIPUHATOM. Jl0CTOBEpHOCTH
XapaKkTepu3yeTcss BEpOATHOCTHIO MOTyYeHHs 0€301IMO0YHBIX Pe3yIbTaTOB. 3a/1aHHbIN YPOBEHb
JIOCTOBEPHOCTH 00€CIeUrBAETCA alapaTHO-IIPOrpaMMHBIMU CPEICTBAMU KOHTPOJIL camoii DBM.
Bo03MOXHBI METOIbI KOHTPOJIS JOCTOBEPHOCTH ITyTEM PELIECHUs 3TAJOHHBIX 33J1a4 U IIOBTOPHBIX
pacueToB. B 0c000 OTBETCTBEHHBIX ClIydasix IPOBOJSATCS KOHTPOJIbHBIE pelieHus Ha apyrux O9BM u
CpaBHEHUE PE3YJIbTATOB.

1.4 JIexkuust Ne4. MunuMaibHas koHpurypauus IBM (2 yaca)
1.4.1 Bonpocsl JJeKumnu:

1 .MunumanbHast KoHpurypamus IBM

1.4.2 Kparkoe coep:kaHnue BONPOCOB:

1.MunumansHas KoHpurypauus 9BM

OBM BKIIOYaeT TPU OCHOBHBIX YCTPONCTBA: CHCTEMHBIM OJIOK, KJIABHATypy W JUCILICH
(MoHUTOP). OMHAKO JJIsI pacHIMpeHus GYyHKIIMOHATBHBIX BO3MOkHOCTeH [I9BM MOXXHO OIKITIOYUTH
pa3nuuHble TepuQepuiiHbIe YCTPOWCTBA, B YACTHOCTH: II€YATAIONINE YCTPOMCTBA (IIPHHTEPHI),
HaKOIUTEIM HAa MAarHUTHOM JIGHTE (CTPUMEpHI), PAa3IUYHBIC MAHUITYJSITOPHI (MBIIIb, JKOHCTHK,
TPEKOOJI, CBETOBOE TIE€pPO), YCTPOMCTBA ONTHYECKOTO CUHMTHIBAHHS W300pakeHUN (CKaHEPHI),
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rpadonocTpouTeIH (moTTEpHI) u Ip.
OTH ycTpoHCTBa MOACOSTUHSIOTCS K CUCTEMHOMY OJIOKY C ITOMOMUIBIO KaOenel depes clielualbHble
rHe3sa (pa3beMbl), KOTOpbIE pa3MELIaloTCs OOBIYHO Ha 3aJHEH CTEHKE CHUCTEMHOro OJoKa.
B Hekoropeix Mmomemsix OBM npu Hamuuuu CBOOOAHBIX THE3J AO-NOJHUTEIbHBIE YCTPOWCTBA
BCTaBJISIIOTCS] HEMOCPEACTBEHHO B CUCTEMHBII 0JIOK, HallpUMep, MoJieM /il oOMeHa nHpopMalen ¢
apyrumu [I9BM uyepe3 TenedoHHYIO CBSI3b MJIM CTPUMEp JUISI XpaHEHUs OONBIIMX MacCHBOB
nHpopmauu Ha MJIL.
Jlucrneit (MOHUTOpP) - OCHOBHOE YCTPOWCTBO /Il OTOOpaskeHusl HH(OpMAIIHH, BHIBOIUMOI BO BpeMs
pabotsl mporpamm Ha [I9BM. Jlucnien MOryT CyHIECTBEHHO pas3iMyaThCs, OT UX XapaKTEPHUCTHK
3aBUCAT BO3MOXXHOCTH MAIIMH U MCIOJIb3yEMOr0 porpaMMHOro obecneuenus. Paznuyator aucnmien,
MPUTOJIHBIE JUIsl BBIBOAA JIMIIL an(aBUTHO-IIMGPOBON HHPOpMaNuU, M TpapuuecKue TUCIUIEH.
Jpyroii BaKHBIM NPHU3HAK - BO3MOKHOCTH IOJJEPKKM LBETHOIO MM TOJIBKO MOHOXPOMHOIO
n300pakeHHs. BaXHBIMM TEXHHYECKMMH [apaMeTpaMM SBISAIOTCA TEKCTOBOM (opMmMarT H
paspemaroniasi CrmocoOHOCTh m300pakeHus. TekcrtoBod (Gopmar (B TEKCTOBOM PEKHUME)
XapakTepu3yercss YHCIOM CHMBOJOB B CTPOKE M YHCJIOM TEKCTOBBIX CTPOK Ha 3KpaHe. B
rpapuuecKoM pexu-
M€ pa3pelaromas cliocOOHOCTb 3aJjaeTcsl YUCIOM TOYEK 110 FOPU3OHTAIN U YMCIOM TOYEUHBIX CTPOK
10 BEPTHKAIM. YKa3aHHbIE MapaMeTpbl 3aBUCAT KaK OT KOHCTPYKIMM 3KpaHa, TaK MU OT CXEMBI
yIpaBJeHUs], COCPEAOTOUEHHON B CC-TEMHOM OJioke. B HacTodiiee BpeMs B OOJIbIINHCTBE CIIy4yaeB
IpUMEHsIeTCA cXeMa (OpPMHPOBAaHUS H300pak€HUS HA OCHOBE pacTpoBoi mamsatu (bit mapping).
Kaxnplii 35meMeHT u300pakeHHsl - OHA TOYKAa Ha 3KpaHe auciuies GopMupyercs u3 ¢parmeHrta
pacTpoBoii maMaATH, cocrosuero u3 1, 2 umu 4 o6ut. Mudopmanus, 3anucaHHas B yKa3aHHbIX OUTaXx,
YIpaBiseT SPKOCTbIO (MJIM IIBETOM) TOYKM Ha SKpaHe, a TaKkKe €€ MUTaHHeM M JPyTuMH
BO3MO>KHBIMU aTpubyTamu.
BonpmmucTBo mpodeccnonanbubix [I9BM ucnons3yer nucrnien, ocHOBaHHbIE Ha IBETHBIX DJIT
(anmexTpoHHO-NTyueBbIX TpyOkax). Hambonee wacto B IBM-coBmectumbix [I9BM ucnomsiyroTcs
MOHUTOPBI THIIA SVGA.
B npodeccuonanpapix [I19BM mUpoKO NPUMEHSIOTCS IBETHBIE MOHHUTOPBI C OYEHb BBICOKHUM
pazpemienuem (1024x1024 u 2048x2048 Touek) U BO3MOKHOCTBIO MONydeHUs uzodpaxenuit uz 4096

0a30BLIX IIBETOB, qTo obecreynBaer o 16 MJITH. OTTEHKOB.
Ob6menue nmonp3oBatenst ¢ [I9BM obneryaercss ¢ moMOIIbIO pa3TUYHBIX MaHUITYJIATOPOB. Hanboiee
pacupoCTpaH CHHBIM nu3 HHUX SABJISICTCS TakK Ha3bIBacMas «MBIIIB).

MBpib npeacraBisieT co0OM YCTPOMCTBO € IBYMs WIIM TPeMs KJIaBUIIAMU U YTOIJIEHHBIM CBOOOJHO
BpAILAIOLIMMCS B TIOOOM HaIlpaBJIEHUHU IIAPUKOM Ha HUJKHEN MOBEPXHOCTU. MBIIIb MOAKIIIOYAETCS K
KOMIIBIOTEpPY IpHM TMOMOIIM croeuuanpHoro kabensd. I[lomb3oBarens, mepeMeniass Mblllb 1O
MIOBEPXHOCTH CTOoja (OOBIYHO JJI1 3TOr0 MCHOJb3YIOTCS CHELMAIbHBIE PE3MHOBBIE KOBPHUKH),
MO3ULIMOHUPYET YyKa3zaTeslb MbIIIM (CTPENIKY, MPSMOYIOJbHHK) Ha AKpaHe IUCIIes, a HakaTHueM
KJIABHII BBITIOJHSET ONpe/Ie]IeHHOE 1el CTBHE, CBA3aHHOE C COOTBETCTBYIONIEH KIIaBHILIeH (HanpumMep,
BBITIOJIHAET ONPEIEIICHHBINA YHKT MEHIO).

Mpi1b Tpedyer CrenuaIbHOU IIPOrpaMMH O MOAJCPKKHU.
B nopratuBnbix [I19BM MbIis 00bI9HO 3aMEHSETCS OCOOBIM BCTPOCHHBIM B KJIABUATYPY MIAPHUKOM
Ha IOJICTaBKE € ABYMs KJIaBHILIAMU 110 O0KaM, Ha3biBaeMbIM TpekOoil. [To3unmonrnpoBanne yka3zaress
TpekOoJa Ha 3KpaHe AUCIIes IPOU3BOAUTCS BpallleHHeM 3Toro mapuka. Kiasummm tpekOosia UME0T
TO xKe 3Ha4YeHMUE, 4TO u KJIAaBULIN MBIILIY.
JUIi HENoCpeACTBEHHOIO CUMTHIBAHUS Tpaduyeckod uHPoOpManuu ¢ OyMaKHOTO HJIM HHOTO
Hocutens B IIOBM mnpumensitorcs ckaHepbl. CkaHepbl OBIBAlOT HACTOJIbHBIE, I103BOJISIOLINE
o0pabaThiBaTh BeCh JMUCT OyMaru WJM IUIEHKH LEIMKOM, a TakKe pyuHble. PyuHble ckaHepsl
MIPOBOASAT HaJ HY>KHBIMU PHUCYHKaMH WJIM TEKCTOM, oOecreunBasl UX CUMTbIBaHUE. BBeneHHbIN npu
MOMOIIIM CKaHepa pHUCYHOK pacro3Haercs [IOBM ¢ nomoiipio crnenuanbHOro MporpaMMHOIO
obecrieueHus. PHCYHOK MOXXET OBITH HE TOJIBKO COXPaHEH, HO U OTKOPPEKTHPOBAH IO JKEITAHHUIO
M0JIb30BaTENd COOTBETCTBYIOUIMMU TpadHUecKUMH NakeTaMu MporpamMMm. B Hacrosiiee Bpems
BBIIYCKAIOTCS YepHO-OeJIble U IIBETHBbIE CKaHephbl ¢ TOYHOCTHIO paspemnieHus 10 8000 Touek Ha aAr0iim
(6omee 300 Touek Ha 1 MM), OIHAKO 3TH YCTpOIiCTBA BecbMa J0pOru. Vcnonab30BaHUE CKaHEPOB JJIs
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HerocpencTBeHHOoro BBozia B [I9BM TekcToBoi nHpOpMaLnu ¢ ee NOCIeAYIOIM pelakKTH POBAaHUEM
3aTPYIHEHO TaKXXe 3HAUYUTEIbHON CJIO0KHOCTBIO MPOrpaMMHOr0 oOecreyeHHs, HeoOX0IuMOro s
IIPaBUJILHOT O pacro3HaBaHUs U MHTEpIpeTaluu OTJIENbHBIX CHMBOJIOB.
K py4ynsiM MaHUDyJsiTOpaM OTHOCUTCS M JoKOWcTUK (joystick), mpen-craBisitomuil  coboit
MOJBWKHYIO PYKOSTh C OHOW WIM JABYMs KHONKAaMH, I@pU TIOMOIIM KOTOPOH MOXKHO
MO3UIMOHUPOBATh yKa3aTelb Ha JKpaHe Auciuies. KHONKM HMMEIT TO K€ Ha3HAa4YeHHE, 4TO HU
KIaBUIIM MbIMH. J[PKOWCTUK daile ucmoib3yercs B ObiToBbIX [IDOBM, B mepByro ouepens s
UTPOBBIX IIPUMEH CHU .
Takum oOpa3zom, OOJNBIIMHCTBO COBpeMeHHbIXx OBM crpoutcss Ha ©0a3e MNPUHIUIIOB,
copMyIMPOBAHHBIX aMEPUKAHCKUM YUEHBIM, OTHUM U3 «OTIOB» KnbepHetuku JIx. on Helimanom.

Ot MPUHLIHIIBI CBOOATCA K CIEAYIOILIEMY:
OcHOBHBIMEH OJIOKaMH  (POH-HEHMAHOBCKONH MAIIIUHBI SIBISTIOTCST OJIOK yIpaBleHUs, apu (PMETHKO-
JIOTHYECKOe YCTPOMCTBO, naMATh Hu YCTPOMCTBO BBOJAa-BBIBOJIA.

WNupopmanus kogupyeTcst B JBOMUHOM (OpMe U pa3feisercs Ha €IUHUILbI, Ha3bIBAEMbIE CIOBaMHU.
Anroput™M mpexacraBisieTcss B (opMe TOCIEAOBAaTEIbHOCTH YHPABISIOMIMX CJIOB, KOTOpbIE
OIPENENAI0T CMBICI ONepalui. DTH YNPaBISIOLIME CJIOBA HA3BIBAIOTCS KOMaHAaMH. COBOKYIHOCTh

KOMaHz, IpeCTaBIA0 A aJTOPUTM, Ha3bIBACTCs IIPOrpaMMOi.
IIporpammel ¥ JaHHBIE XPAaHATCS B OJHOM M TOM K€ NMAaMATH. Pa3HOTUIIHBIE CII0OBA pa3jIM4yaroTCs 110
crocooy U CIOJIb30BaHUs, HO HE o croco0y KOJIUPOBaHUS.

VYcrpolictBO yrmpaBieHUs HW  apu(PMETHYECKOE YCTPOWCTBO OOBIYHO OOBEAMHSIOTCS B OIHO,
Ha3bIBAEMOE IEHTpPaJIbHBIM MporeccopoM. OHU ONMpPENnestoT el CTBUS, MOAJSKAIIIE BBIIOIHEHUIO,
MyTeM CYHUTHIBAHUA KOMaHJ U3 omnepaTuBHON mamsatu. OOpaboTka uHOpMaIUH, NpeanrcaHHAs
aNrOPUTMOM, CBOAMTCA K IOCIENOBATEIbHOMY BBIMOJHEHUIO KOMaHJ B MOPSJIKE, OJHO3HAYHO
OIPEAENISIEMOM MIPOrPAMMOM.

1.5 Jleknus NeS CocraB koMana u apxutektypa 8086 mukponpoueccopa (2 yaca)

1.5.1 Bonpocsl Jekumnu:

1. CoctaB komaHa u apxurektypa 8086 Mukporpoeccopa

1.5.2 Kparkoe coaep:kaHue BOIPOCOB:

1. CocraB komaH 1 apxuTekTypa 8086 MuKpompoieccopa

Apxutektypa OBM — 310 abcrpakTHOe mpencrtaBieHne OBM, koropoe oTpaxaer ee
CTPYKTYPHYIO, CXEMOTEXHHUYECKYIO M JIOTMYECKyt opranuzauuto. [lonsatue apxurektypst DBM
BKJIIOYAET B ceOsL:

-CTpYKTypHYI0 cxemy OBM;

-CpelcTBa U CocoObl TOCTYIA K 3JIEMEHTaM CTPYKTYpHOH cxeMbl DBM; -opranuszanuio u
pa3psiiHOCTh HHTEpdeiicoB DBM;

-Habop U IOCTYITHOCTh PETUCTPOB;

-OpraHu3aluIo U CI0CcOo0bI apecaluy NaMsITH;

-CcrIoco0bI mpeicTaBieHus U GopMatel JaHHBIX DBM;

-Ha0op MaIMHHBIX KoMaHa OBM;

-opMaThl MAIIMHHBIX KOMaHJ;

-00paboOTKy HEIITAaTHBIX CUTYyalUi (IIpephIBaHUIA).

Bce coBpemennsie DOBM 007amal0T HEKOTOPHIMH OOIIMMH M HHAWBUAYaJIbHBIMH
CBOMCTBaAMU apXUTEKTyphl. HAMBUYyalbHbIE CBOWCTBA MPHUCYILM TOJIbKO KOHKPETHOW MOAENn
KoMmmbloTepa. Hamumume oOmuMX apXUTEKTYPHBIX CBOHCTB OOYCIOBICHO TE€M, YTO OOJBIIUHCTBO
TUIIOB CYIIECTBYIOLIMX MAalIMH MpUHAIeKaT 4 u 5-My nokoneHusM OBM ¢oH-HeiimaHOBCKON
apxuTeKkTyphl. K uncimy obumx apXuTeKTypHbBIX CBOMCTB U IPUHIIMIIOB MOKHO OTHECTH:

-[IpuHuMn xpanumoi mnporpammsl. CoriaacHoO €My, KOJ MNpPOrpaMMbl M €€ JaHHbIE
HaXOJATCS B OTHOM aJIpECHOM IIPOCTPAHCTBE B ONIEPAaTUBHOM MaMSITH.

-[lpunanun muxponporpammupoBanus. CyTb 3TOro HNPHUHLHKIA 3aKIOYAETCsl B TOM, 4TO
MAIIMHHBIA S3BIK HE SBISIETCS TOW KOHEUHOH cyOcraHIuel, koTtopas (U3HYECKH MPUBOAMUT B
neiicTBUE TMpollecchl B MammHe. B coctaB mporeccopa BXOAUT OJIOK MHKpPOIIPOrpPaMMHOIO
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yhnpaBieHus. ITOT OJOK IJs KaKJOoW MAaIIMHHOW KOMaHAbl MMeeT HaOop NeWCTBUU -CUTHAJOB,
KOTOpBI€ HY>KHO CT'€HEpUPOBATh A (PU3HMUECKOro BHIMOJIHEHUS TpeOyeMOoi MaIIMHHON KOMaH/Ibl.

-JluneiiHOe TOPOCTPAaHCTBO NAMATH — COBOKYHNHOCTb S4Y€€K NaMSATH, KOTOPBIM
MocJIeIOBaTEIbHO MpUcBanBatoTcss HoMepa (aapeca) O, 1, 2, .... [TociaenoBarensHOE BBHIMOTHEHUE
nporpamm. IIporeccop BeIOMpaeT U3 MaMsITH KOMaHAbl CTPOro MocieaoBaTeabHo. s n3MeHenus
MPSIMOJIMHEHHOTO XOZa BBIMOJHEHUS MPOTrpaMMbl WM OCYIIECTBICHUS BETBJICHUS HEOOXOIMMO
UCIONb30BaTh CIeUaNbHbIe KoMaHAbl. OHU HA3BIBAIOTCS KOMaHAaMU YCIOBHOTO U 0€3yCIOBHOTO
nepexoja.

-C TOYKM 3peHHs Mpolieccopa HET NPHUHIMINHAIBLHOW pasHUIBl MEXKIY TaHHBIMU U
KoMaHAaMu. JlaHHbIE U MAUIMHHBIE KOMaH/Abl HAXOASTCS B OJHOM IPOCTPAHCTBE MaMsITH B BUIE
MOCJIEA0BAaTEIbHOCTA HYJEW W €AMHUI. DTO CBOMCTBO CBsI3aHO ¢ mnpensiayunmm. IIpoueccop,
UCIOJHSAS COAEPKUMOE HEKOTOPbIX IIOCIENOBAaTEIbHBIX SYEEK MaMsITH, BCErja IbITaeTcs
TPAaKTOBaTh €0 KaK KOJbl MAalIMHHOW KOMaHIbl, a €CJIM 3TO HE TaK, TO IPOUCXOJUT aBapUilHOE
3aBepIICHHE MPOTrPaMMBI, COiep)Kaleld HeKOPPEKTHBINH GparMeHT. [103ToMy BakHO B IIporpaMme
BCErJla 4YeTKO pa3/iessiTh MPOCTPAHCTBO JaHHBIX U KOMaH]I.

-be3paznuuue k 1eaeBOMy Ha3HaYEHHUIO JaHHBIX. MalliHe BCce paBHO, KaKylo JOTMYECKYIO
Harpys3Ky HecyT oOpabaTbiBaeMble €10 JaHHBIE.

Habop peructpos.

IIporpammHas MoJ€lIb MUKPOIPOLECCOPA CONEPKUT 32 perucrpa, B TOW WM MHOM Mepe
JOCTYTHBIX IS MCIOJIb30BAHUS IporpaMMucTOM. X MOXKHO pa3zieauTh Ha JBe 0O0JIbIINE IPYIIIBL:

-16 MoNB30BATENBCKUX PETUCTPOB;

- 16 cucTeMHBIX pETUCTPOB.

[Tonb30BaTeNbCKIE PETUCTPHI

[Tonp30BaTENbCKUMH PErHCTPAMH MPOrPAMMMCT MOKET IOJIB30BAaThCA M NPU HAIMCAHUU
cBoux nporpamm. K atum perucrpam oTHocsTCS:

-BOCEMb 32-OUTHBIX PETUCTPOB, KOTOPbIE MOTYT HCIOIb30BATHCS MPOrPaMMUCTAMM JJIS
XpaHEHUsI JIAaHHBIX W aJpecoB (MX elle Ha3bIBalOT peructpamu odmero HazHauenus (POH)):
eax/ax/ah/al, ebx/bx/bh/bl, edx/dx/dh/dl, ecx/cx/ch/cl, ebp/bp, esi/si, edi/di, esp/sp

-IIECTh PErHMCTPOB CETMEHTOB: CS, ds, ss, es, fs, gs;

-perucTpbl cocTosiHusl U ynpaieHus: peructp ¢uaros eflags/flags u peructp ykaszarens
KOMaH 161 eip/ip.

Peructpsl o0111ero Ha3HaueHUs

Bce peructpbl 3TOi rpynmel MO3BOJSIFOT OOpamaTbCsl K CBOMM «MJIAJIIMMY YacTAM;
UCIOJIb30BaTh JJIs1 CAMOCTOATEIbHON aJpecallii MOKHO TOJIbKO Miajmue 16- u 8-OMTHBIE YacTu
9TUX peructpoB. Crapmme 16 OUT 3TUX PErUCTPOB KaK CaMOCTOSITEIbHBIE OOBEKTHI HEJOCTYIIHBI.
Tak kak perucrpsl OO0IIETO Ha3HAYEHMs] HAXOASATCS B IIPOLECCOPE BHYTPU apu(PMETHKO-
norudeckoro yctpoicrea (AJIY), To ux emie Ha3bBaOT peructpamu AJIY:

- eax/ax/ah/al (Accumulator register) — akkymyssaTop. IlpumeHsiercss ais XpaHEHHS
MIPOMEKYTOUYHBIX JaHHBIX. B HEKOTOPBIX KOMaHIaX UCIOJIb30BAHKE ITOI'0 PErUCTpa 0053aTENbHO;

- ebx/bx/bh/bl (Base register) — 6a3oBblit peructp. [Ipumensiercs 1y XpaHeHUs: 0a30BOro
azpeca HEKOTOPOro 00bEKTa B MAMSTH;

- ecx/cx/ch/cl (Count register) — perucrp-cuetuuk. I[lpumeHsieTcs B KOMaHHax,
MIPOU3BOASIIMX HEKOTOpbIE MOBTOpstoIIMEcs AeiicTBusA. Ero ucnosb3oBaHue 3a4acTylo HESIBHO U
CKPBITO B ajroputMe paboThl COOTBETCTBYIOLIEH KomaHnabl. Hampumep, KomMaHIa opraHU3aluu
nukina loop kKpome mepenayu yrpaBiIeHHs KOMaHJE, HAaXOAIICHCS MO HEKOTOPOMY ajapecy,
aHAJIM3MPYET U YMEHBIIAET Ha €IMHHUILY 3HAU€HUE PErucTpa ecx/cx;

- edx/dx/dh/dl (Data register) — peructp naHHbIX. Tak ke Kak U perucrp eax/ax/ ah/al, on
XpaHUT MPOMEXKYTOUHbIE JaHHbIE. B HEKOTOPBIX KOMaH/Iax €ro UCIOIb30BaHUE 00513aTENbHO; IS
HEKOTOPBIX KOMaHJ 3TO MPOUCXOAUT HesiBHO. Clieayrone JBa PErucTpa HMCIOJb3YIOTCS A
MOAJIEP)KKM TaK Ha3bIBAEMbIX IIEMOYEUYHBIX OMNEepalui, TO €CTh Olepauuid, MNPOU3BOIALIIX
MIOCJIEIOBATENBbHYI0O 00pabOTKYy IeTOoYeK 3JIEMEHTOB, KK/ U3 KOTOPBIX MOXKET UMETh JUIMHY 32,
16 unu 8 6uT:
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- esi/si (Source Index register) — HWHAEGKC HCTOYHUKA. DTOT PETHCTP B IEMOYCUHBIX
OTepaIusIX COACPKHUT TEKYIIUN aipec AJIEMEHTA B I[ETIOYKE-HCTOUHUKE,

- edi/di (Destination Index register) — unaekc npueMHuKa (Hoxydyatesns). DTOT PETUCTP B
[EMOYECYHBIX OMEePALUIX COACPKHUT TEKYIIHHA aApec B IEMOYKe-TIPUEMHHKE.

B apxuTekType MHKpomnpoueccopa Ha IporpaMMHO-aIapaTHOM YPOBHE IOICPKUBACTCS
Takasi CTPYKTypa JaHHBIX, Kak cTek. J[jisg paboThl CO CTEKOM B CHCTEME KOMaH] MHUKPOITPOIECcOpa
€CTh CICIHMaJbHbIC KOMaHIbl, a B MPOrPaMMHONM MOJEIU MHUKpOIpoIeccopa s 3TOro
CYIIECTBYIOT CIICIUATbHBIC PETHUCTPHI:

- esp/sp (Stack Pointer register) — peructp ykaszatens creka. COmEpXHT yKaszaTesb
BEPIIMHBI CTEKA B TEKYIIEM CEIMEHTE CTEKa;

- ebp/bp (Base Pointer register) — peructp ykasatens 6a3sl Kaapa creka. [IpenHasHadeH
JUTSL OpraHU3aIliy IPOU3BOJILHOTO IOCTYIIA K JIAHHBIM BHYTPH CTEKA.

CerMeHTHBIE pEruCTPBI

B nporpaMMHOI#i MOJI€IN MEKPOIIPOLIECCOPAa UMEETCS IECTh CETMEHTHBIX PETUCTPOB: CS, SS,
ds, es, gs, fs. Fx cymecTBoBaHuEe 00YCIOBJICHO CrenU(PHUKON OpraHW3alMi W HMCIOJIb30BaHUS
OTIEPAaTHBHOM MaMsATH MHUKpomporeccopamu Intel. OHa 3akito4aercss B TOM, YTO MHKPOIPOIIECCOP
anmapaTHO TIOJJICPKUBACT CTPYKTYPHYIO OpraHH3allMi0 MpOrpaMMbl B BHIE TpeX dYacTei
HA3bIBAEMBIX CEIMEHTaMH.

COOTBETCTBEHHO, TakKasi OpraHM3alus MaMSATH Ha3bIBaeTCS CETMEHTHOW. [l Toro 4ToOnI
yKa3aTh Ha CETMEHTHI, K KOTOPBIM IIPOrpaMMa MMeEeT JOCTYN B KOHKPETHBIH MOMEHT BPEMEHH,
MpeHa3HAYCHbl CEIMEHTHBIC PErucTpbl. MHUKPONPOIECCOp MOMJMEPKHUBACT CICAYIOLIME THIThI
CETMEHTOB:

1. Cerment koma. ComepKUT KOMaHIbl HporpaMmbl. JlJisi JOCTyma K 3TOMY CErMEHTY
cay)uT peructp cs (code segment register) — cermeHTHBINH peructp Koma. OH COACPKUT ajpec
CerMEeHTa ¢ MAalIMHHBIMU KOMaHJaMH, K KOTOPOMY UMEET AOCTYIl MHKpPOIpoLeccop (TO eCTh 3TH
KOMaH/IbI 3aTrPy»Kar0TCs B KOHBEWep MUKPOIPOI[ECCOpa);

Cerment nanubix. Comepxut obOpabaTbiBaeMble MporpamMmoil naHHble. s moctyma K
A3TOMY CErMEHTY CIY)XKHT peructp ds (data segment register) — CErMEHTHBIH PErHCTpP JAaHHBIX,
KOTOPBII XpaHUT aJIpeC CerMeHTa JaHHBIX TEKYIIeH MPOrpaMMbl;

2. CermeHT cTeka. DTOT CErMEHT IpelcTaBisieT co0oi 00jacTh MaMATH, HAa3bIBAEMYIO
cTekoM. PaboTy co CTEKOM MHKPOIPOIIECCOP OPraHU3yeT IO CICAYIONIEMY IPUHITHITY: TOCICIHUN
3allMCaHHBIA B ATy 00JIaCTh 3JIEMEHT BBIOMpaercs mepBbIM. JlIs JAOCTyma K ITOMY CErMEHTY
CITyXHT peructp ss (stack segment register) — CErMEHTHBIA PETHCTp CTEKa, COAEPXKAIIUKN aapec
CerMEHTA CTEKa;

3. JIONOJHHUTENIbHBIA CErMEHT JaHHBIX. HESBHO ajirOpuTMbI BBIMTOJHEHHS OOJBIIMHCTBA
MAaIIMHHBIX KOMaH][ IPEANOoJaraioT, 4T0 00pabaThiBaeMbIe MU JIAHHBIC PACIIONOKCHBI B CETMEHTE
JaHHBIX, aJ[pec KOTOPOro HaXOAMTCS B cerMEHTHOM peructpe ds. Eciu nmporpamme HemocTaTOYHO
OJTHOTO CErMEHTA JAaHHBIX, TO OHa HUMEET BO3MOKHOCTh HMCIIOJIb30BATh €Ile TPH JOMOIHUTEIbHBIX
CerMeHTa JAaHHbIX. HO B OTJIMYME OT OCHOBHOTO CErMEHTa JIaHHBIX, aJJpeC KOTOPOTO COACPIKUTCS B
CErMEHTHOM peructpe ds, mpu HCHOIB30BAHMM JIOMOJHUTEIBHBIX CETMEHTOB JAHHBIX UX aJpeca
TpeOyeTcst yKa3bIBaTh SIBHO C MMOMOIMIBIO CIIEIHAIBHBIX MPEPHUKCOB MEPEONPEIEICHUS CETMEHTOB B
KOMaHJIe. Afjpeca JIOMOJHUTENBHBIX CETMEHTOB JTaHHBIX JOJDKHBI COJIEPKATHCS B PETUCTpax €s, gs,
fs (extension data segment/ registers).

4. PerucTpbl COCTOSIHUS M YIIPaBJICHUS

B mumkporporieccop BKIHOYEHBI HECKOJIBKO PETUCTPOB, KOTOPbIE MOCTOSHHO COAEPXKAT
MH(POPMALIUIO O COCTOSIHUU KaK CaMOro MHUKPOIPOIIECCOpPa, TaK U MPOrpaMMbl, KOMaH bl KOTOPOH
B JIaHHBI MOMEHT 3arpykeHbl Ha KoHBelep. K atum perucrpam otHocsTcs: 1- peructp ¢iaros
eflags/flags; 2- peructp ykaszaresns komansr eip/ip.

Hcnonb3yst 3TH PEruCTphbl, MOXKHO MOJy4aTh MH(OpMAIMIO O pe3yJbTaTaxX BBIMOJIHCHUS
KOMaH]I U BJMATh Ha COCTOSIHAE CaMOro MHUKpompoiieccopa. Ha3HaueHHe W COACPKUMOE ITHX
PETHCTPOB:

eflags/flags (flag register) — peructp duaros. Paspsanocts eflags/flags — 32/16 owur.
OtnenpHBle OUTHI JAHHOTO PETHCTPAa HMMEIOT ONpe/ielieHHOe (YHKIMOHAIBHOE Ha3HAuCHHE W
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Ha3plBaroTCs (hrraramu. Miamias 4acTh 3TOrO perucTpa MOJHOCTHIO aHajmoruuHa peructpy flags
s 18086.

@naru peructpa eflags/flags Mo’kHO pa3enuTh Ha TPU IPYMIIbL:

1- 8 ¢naroB coctosHus. DTU (haru MOTYT U3MEHSTHCS IOCIE BHIIOJHEHUS MAIIMHHBIX
komaHa. @naru cocrosHus perucrpa eflags oTpaxkaroT 0COOGEHHOCTH pE3yJbTaTa HCIIOJHEHUS
apu(METHYECKUX WM JOTMYECKUX ONepaluii. To JaeT BO3MOXHOCTh aHAJIM3UPOBATh COCTOSIHUE
BBIUMCIMTEIBHOIO MIPOIECCca U PearupoBaTh Ha HEr'O C MOMOIIbI0O KOMaH]| yCIOBHBIX MEPEXOI0B U
BBI30BOB ITOANIPOrPAMM.

2- 1 ¢nar ynpasnenus. O6o3nauvaercs kak df (Directory Flag). On Haxomutcs B 10m Oute
peructpa eflags u ucnonp3yercs 1eMOYeYHBIMA KOMaHAAMH.

3- 5 cucreMHbIX (aroB, yOpaBJSAIOIIMX  BBOJOM/BBIBOJIOM,  MAaCKHPYEMbIMH
IIPEPBIBAHUSAMH, OTJIAJKOH, MEPEKIIOYECHUEM MEXKIYy 3aJadyaMu M BUPTyaldbHbIM pexumoM 8086.
[TpuknagHBIM MpOrpaMMaM HE PEKOMEHIYeTCsl MOOU(PHINPOBATh 0€3 HE0OX0IUMOCTH 3TH (IIard,
TaK Kak B OOJIbIIMHCTBE CIy4aeB 3TO MPUBEIET K MPEPHIBAHUIO Pa0OTHI TPOrPaMMBI.

@daru coCcTOsSHMUS.

Mkrue
MOHHU Howme PGuta
®nar CopepxaHue 1 Ha3HAUYECHHUE
Ka B eflags
(nara
Duar 1 — apudmernueckas omeparys MpousBesia MEPeHoC U3
crapuiero o6urta pesynprata. CTapmmm sBisiercs 7-i, 15-i
cf nepenoca(Car  ry . ]
Flag) unu 31-i OUT B 3aBUCHMOCTH OT Pa3MEpPHOCTH OTEPaH/Ia;
0 — mepeHoca He OBLIO0
1 — 8 mumapmmx pa3psinoB (3TOT (jlar — TOJABKO IS 8
f ®nar  napHTeTaMu MJIQIIMX ~ Pa3psaoB  oOlepaHaa Jr0o0ro .pasMepa)
p ty Flag) pe3ynbTaTa coaepXaT 4YeTHoe 4ucio exunuil;, 0 — 8
MJIQIIIUX Pa3psAaoB pe3yjbTaTa COAEPKAT HEUYETHOE
YUCIIO SAUHUIL
Tombko mins koMmanna, padoratormmx ¢ BCD- uwcnamu.
Qukcupyer (¢GakT 3aemMa W3  MIAAIIEH  TETPaIbI
Bcnomoraren  b-
- dmar pesyJiibTata: 1 — B pe3yJibTaTe Oonepanuu CIOMKEHS OBILT
af Heperoca MIPOM3BEICH TMEPEHOC M3 pas3psna 3 B CTapIIUAi paspan
Auxiliary  carry WM TIPpU BBIYMTAHUM OBLT 3aeM B pa3psa 3 mutammiei
I(:Iag) TEeTpajbl W3 3HAYEHUS B CcTapuiell TeTpajie; O—U
MEepPeHocoB M 3aeMoB B (u3) 3 paszpsa(a) mutanmieit
TETpajabl pe3ysibTaTta He ObLIO
O®nar  wynsa(Zero
zf Flag) ®nar 6 1 — pesynbrat HyneBoii; 0 — pe3yapTaT HEHYJIEBON
3Haka(Sign Flag)
OTtpaxaer cocTosiHUE crapiiero Ourta pesyibrata (OUTHI
sf 7, 15 nmm 31 gns 8, 16 wim 32pa3psaHbiX OnepaHI0B

®nar nepenoJHeHU
sa(Overflow Flag)

COOTBCTCTB eHHO)Z

1— crapmmii 6ut pe3ynabrata paBeH 1; 0— crapimii OuT pe3yJbTara

@nar of ucnonp3yetcst s GukcupoBaHus GakTa MOTEPU 3HAYAIIETO
outa npu apupMeTHYECKUX omnepanusix: |— B pe3ysipTaTe oneparuu
MPOMCXOAUT TepeHoc (3aeM) B (WM3) CTapliero, 3HAKOBOTO OwWTa
pesynprata (Outhl 7, 15 wmm 31 g 8, 16 wmm 32pa3psaHbiX
ONEPaH/IOB COOTBETCTBEHHO); 0 — B pe3yinpTare omepanuu He
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YpoBeHb
ionl MPUBUJIETUA  BBOJA-
P BeIBOAa™"  /Output
Privilege Level)
nt dnar BIOXKEHHOCTHU

3amaun (Nested Task)

CucremHusle ¢aru

@nar TpacCUpPOBKH

tf (Trace Flag)

®nar  npepbIBaHUS
if (Interrapt ena ble
Flag)

®iar
If |BO300OHOBNIEHUS
(Resume Flag)

®nar BupTyasbHOro8086

VM | Virtual 8086 Mode)

@nar KOHTPOJIA

aC |BbIpaBHHBAHUS

(Alignment Check)

MPOMCXOAUT TepeHoca (3aema) B (M3) CTaplIero, 3HaKOBOro OWTa
pe3yJibTaTa

Hcnonp3yercst B 3alUIIEHHOM PEXHUME paboThl MUKpOMpOIeccopa,
JUI KOHTPOJI JOCTYyIa K KOMaH/JaM BBOJA-BbIBOJA B 3aBUCHMOCTH
OT MIPUBUJICTUPOBAHHOCTH 3a]1a41

12,
13

Hcnonp3yercst B 3aIUIICHHOM pEeXUME PabOThl MUKPOIIPOIIECCOopa
st pukcanuu Toro (akra, 94TO 0JHA 3a/1a4a BIOKEHA B IPYTYIO

[MpennazHaueH 11 OpraHU3aIuy MOMIATOBOM pabOThl MUKPOIIPOIIECCOpa:
| — Mukpormpoieccop reHepupyer mHpepbiBaHHe ¢ HoMepoMm | mocie
BBITIOJIHEHHUS KaX0 MAaIIMHHONM KOMaH/Ibl. MOXKET MCHOJIb30BAaTHC MIPU
OTJIaJIKE TPOTPaMM, B YaCTHOCTH OTJIaquukamu; 0 — oObIuHas pabora

IIpennazHaueH Ay paspelieHuss WM 3ampelieHus (MacKUpOBaHMS)
annapaTHbeIX IpepblBaHui (mpepeiBanuit mo Bxoxmy INTR): I —
anmnapaTHble IpepblBaHUs paspelieHbl; 0 — amnmnapaTHble IPEpbIBAHUS
3aIlpelIeHbI

Ucnonb3yercs mpu 06paboOTKe IPEephIBAHUN OT PETUCTPOB OTIAJAKH

[TpusHak paboTel MUKpOIIpoOLIEcCOpa B peKUMe BUpTyanbHOro 8086:
1 — mpoueccop pabortaer B pexxume BupTyaiabHoro 8086; 0 —
nporeccop paboTaeT B peaibHOM HJIM 3aIIUIIIEHHOM PEeXHME

[IpennazHaueH s pas3pelieHuss KOHTPOJII BBIPABHUBAHMS IIpU
oOpameHusx Kk namsaTi, kpaTHbIM 2 WK 4, TO YCTaHOBKA JTaHHBIX
OUTOB MNpUBENET K TOMY, UTO BCe OOpalleHuss MO HEKpaTHBIM
aapecam OynyT BO30yK/1aTh UCKIIOUUTEIbHYIO CUTYALIHUIO

eip/ip (Instruction Pointer register) — ykazarenr komauHa. Peructp eip/ip umeer

paspsigHOCTh 32/16 OUT 1
OTHOCHUTEIIBHO COJEPKUM

COOCPKUT CMCIICHUC cnenyromeﬁ MoJJIeKaI[el BBITTOJIHCHUIO KOMaH/IbI
Oro CCErMCHTHOro perucTtpa €S B TEKYHIEM CETMCHTC KOMAHI. 9ToT

PETUCTP HEMOCPEACTBEHHO HEIOCTYIIEH MPOTPAMMHUCTY, HO 3arpy3Ka M M3MEHEHUE ero 3HAYCHHS
MIPOU3BOATCS PA3IMYHBIMA KOMAHJAAMH YIIPABICHUS, K KOTOPBIM OTHOCSATCS KOMAHJIbI YCIOBHBIX
u Oe3yCIOBHBIX IIEPEeXOJ0B, BBI30BA IPOIEAYp M BO3BpaTa H3 Mpouenayp. Bo3HHKHOBEHHE
MpEephIBAHUN TAK)KE MTPUBOAUT K MOAM(UKAIIMU PETUCTPa eip/ip.

1.6 Jlexuus Ne6. CereBoe o6opynoBanue (2 yaca)
1.6.1 Bonpocs! JieKIuHU:

1. CeteBble amante

PBIL.

2. KoHueHTpaTopsl.

3. KommyTaTopsl.

4. MapuipyTtuzaTop
1.6.2 Kparkoe coaep:xaHue BOIPOCOB:

CereBoli apanTtep

1. CeTeBble ananrepsl.
(Network Interface Card, NIC) - »t0 mnepudepuiinHoe ycTpoiCTBO

KOMIIBIOTEPA, HEMOCPEACTBEHHO B3aUMOJICICTBYIOIIEE CO CPEAON Nepenauu JaHHbIX, KOTOpas MpsMO
WIN 4Yepe3 Ipyroe KOMMYHUKAIIMOHHOE 0OOpyIOBaHHE CBS3BIBACT €0 C APYTUMH KOMITBIOTEPAMHU.
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DTO yCTpOIMCTBO pemraer 3aJayd HaAeKHOrO0 OOMEHAa [IBOMYHBIMH JaHHBIMH, MPEACTaBICHHBIMH
COOTBETCTBYIOIUMH 3JEKTPOMArHUTHBIMU CHTHAJaMHM, 10 BHEIIHUM JHHUSAM cBs3u. Kak u mo06oii
KOHTpOJIJIEp KOMIIbIOTEPA, CETEBOHM ajanTep paboTaeT Moj yIpaBlIeHHEM JipaiiBepa OnepalioOHHON
CHCTEMBI U pacrpeneneHne GyHKIUA MeX1y CETEBbIM aJalTepoM U JIpaliBEpOM MOXKET U3MEHSThCS
OT peanu3aluu K peanu3anuu. CereBble ajanTepbl U KaOenu SIBJSIOTCS almapaTHONM OCHOBOM
OpraHu3alMi KOMIIBIOTEPHBIX CeTed, UX HopMajbHas paboTa >KMU3HEHHO BaxHa i cetu. C
Ka0eIsIMu U aganTepaMu cBsi3aHo 00bIYHO 80% HEMoJaI0K B CETH.

CereBoli ajanTep BMECTE€ CO CBOMM JpaiiBEpoM peaju3yeT BTOPOM, KaHaJIbHBIA YPOBEHb
MOJIEH OTKPBITHIX CUCTEM B KOHEUHOM Y3JI€ CETH — KOMIBIOTEpE.

CeTteBoil agantep COBMECTHO C IpaiiBEpOM BBITIOJHAET JIBE ONEPALMU: TIepeiady U IPUEM Kaapa.

B kaxmoMm koMmmbroTepe AOKEH OBITh YCTAHOBJIGH CETEBOHM ajamnrtep, 00ecCIeuMBaIOIIUN
MOJKII0YEHHE K BbIOpaHHOMY Tuny kaOens. IlmaTel cereBoro ajnanrtepa BBICTYNAIOT B KauecTBE
¢usnueckoro mMHTEpdEica, UM COSAMHEHUS MEXKIy KOMIIBIOTEPOM M CeTeBhIM KabOenem. [lmaTse
BCTaBJISIIOTCS B CJIOTHI PACIIMPEHUS BCEX CETEBBIX KOMIIBIOTEPOB U CEPBEPOB.

B 0onbmMHCTBE COBpPEMEHHBIX CTaHAAPTOB JJIsl JIOKAJbHBIX CETed Mpennojaraercs, 4To
MEXIy CETeBBIMU aJanTepaMy B3aWMOJACHCTBYIOIIUMX KOMIIBIOTEPOB YCTAaHABIMBAETCS CIIELIUAJIBHOE
KOMMYHHKAIIHOHHOE YCTPOMCTBO (KOHIIEHTPATOp, MOCT, KOMMYTAaTOP UJIM MapuIpyTH3aTOp), KOTOpOe
OepeT Ha cedst HEKOTOpble (PYHKIMU 110 YIPABICHUIO IOTOKOM JaHHBIX.

CeTeBoii aganTep 00bIYHO BBINOJHSACT cJeayoume pyHKuumn:

» GopmupoBaHue nepegaBaeMoil nHGoOpMaluu B BUJE Kajpa onpeneiacHHoro gopmata. Kaap
BKJIFOYAET HECKOIBKO CITY)KEOHBIX MOJIEH, CpeAr KOTOPBIX HMEETCS aipec KOMIbIOTEpa Ha3HAUYCHUS U
KOHTPOJIbHAsl CyMMa Kajpa, 10 KOTOPOW CETeBOW ajanTep CTaHLMM Ha3HAYEHUs JeJaeT BBIBOJ O
KOPPEKTHOCTH JOCTaBJICHHOM MO CeTH WH()OPMaLIUU.

* TlomyuyeHnue pocTyma K cpele Mepefayd JaHHBIX. B JIOKalbHBIX CETSIX B OCHOBHOM
MIPUMEHSIOTCS pa3JieisieMble MEXIY TPYIION KOMIBIOTEPOB KaHaJbl CBA3M (00ILas MIMHA, KOJbIIO),
JOCTYTI K KOTOPBIM MPEAOCTaBIAETCS MO CleUaIbHOMY alroputMy (Haubolsiee 4acTo IPUMEHSIOTCS
METO]1 CITy4yallHOT 0 JOCTYIIa UJIM METO]I C Iepeauel MapKepa A0CTyna Mo KOJbIY).

» KomupoBaHue mocneqoBaTebHOCTH OUT Kajapa MOCIENOBATEIbHOCTHIO DSJICKTPUUECKUX
CUTHAJIOB IIpU Ilepeiade JaHHBIX U IEKOAUPOBAHUE IIPU UX IIPUEME.

* [IpeoOpazoBanre nHGOpPMALIMK U3 MapaieIbHON (GOPMBI B MTOCIEN0BATEIbHYIO U 00paTHO.
Orta omepaius CBsf3aHa C TeM, YTO JJs YNPOIIEHUS MpoOJIeMbl CHHXPOHMU3AIMM CHUTHAJOB U
yACLIEBICHNUsS JIMHMM CBSI3M B BBIYMCIMTENBHBIX ceTAX HHQoOpmamus mepenaercs B
IocJIeI0BaTENbHOM popMe, OUT 3a OUTOM, a HE MOOANTHO, KaK BHYTPU KOMIIBIOTEPA.

* CunxpoHusanuss OutoB, 0aliTOB M KaapoB. [l ycToWumBOro mpuema IepeaaBaeMoi
nH(popMauu HEOOXOAMMO MOAJEPKAHUE MOCTOSIHHOTO CHHXPOHM3Ma IPHEMHUKA M IepeaTiuKa
nHpopmanuu. CereBoil amanTep HUCIOIB3YET A PEIIEHUS 3TOM 3aJauM CIEUUaTIbHBIE METObI
KOJAMPOBAHMS, HE MCIIOJIb3YIOUIME JOMOJHUTEIbHOM IIMHBI ¢ TAKTOBBIMM CHHXPOCUTHAJaAMH. DTH
METOJbl 00ECIEeYynBaIOT MEePUOJUIYECKOE M3MEHEHHE COCTOSIHHS MepeaBaeMOoro CHUrHajia, KOTOpoe
WCIOJIb3YEeTCSl TAKTOBBIM TE€HEPAaTOpPOM IMpUEMHHUKA Il MOACTPOMKM CcHHXpoHM3Ma. Kpome
CUHXPOHHU3allui Ha YpOBHE OWUTOB, CETEBOH ajamnTep pellaer 3ajadyy CUHXPOHU3ALMU U HA YpOBHE
0aiiToB, U Ha YPOBHE KaJIPOB.

@OyHKLKEH CeTeBOro ajanrtepa sBJsSeTCs Iepefadya U MPUEM CETEBbIX CUTHAJIOB M3 KaOens.
Anantep BOCHpUHHMMaeT KOMaHIbl M JaHHbIE OT cereBod omnepaunoHHoi cuctemsl (OC),
npeodpasyeTr 3Ty MHGOpMaLKI0 B OJUH M3 CTAaHAAPTHBIX (OpPMATOB M MEpEAacT €€ B CeTh uepes
MOAKJIIOUEHHBIN K aJlantepy Kadenb.

CereBble afanTepsl pa3iMyarOTCs TAKXKe MO THIY MPUHATOM B CETH CETEBON TEXHOJOTHH -
Ethernet, Token Ring, FDDI u 1.n. Kak npaBuiio, KOHKpeTHass MOZENb CETEBOro afanTepa padboraer
10 OIpe/eNIeHHON ceTeBOoi TexHonoruu (Hampumep, Ethernet). B cBsizu ¢ Tem, uto and Kaxjoi
TEXHOJIOTUH Cefdyac MMEETCS] BO3MOKHOCTb MCIIOIb30BaHUS PA3IMUHBIX CPEJ NIepefauu JaHHbIX (TOT
xe FEthernet mnoanepkuBaer KoakCHaNbHBIM KaOenb, HEIKPAaHHUPOBAHHYIO BHTYI0 THapy H
OIITOBOJIOKOHHBIN Kabesb), CETEBON ajanTep MOXKET MOJACPKUBATh KaK OHY, TAK U OJHOBPEMEHHO
HECKOJIbKO cpefl. B ciydae, xorjga cereBoil agantep MOAJEPKUBAET TOJIBKO OJHY Cpely mepenaydu
JAHHBIX, 8 HEOOXOAUMO HCIIONb30BaTh JPYTYI0, TPUMEHSIOTCS TPAHCUBEPHI U KOHBEPTOPHI.
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2. KoHueHTpaTOpBI.

Konuentparop (hub) — 310 cereBoe ycTpoiicTBO, MpenHa3HA4YeHHOE s OOBEIUHCHHS
YCTPOHUCTB ceTH B cerMeHThl. OCHOBHOW MPUHLIUII €r0 PabOThl 3aKII0YAETCS B TPAHCISALMH [TAKETOB,
MOCTYNAIONIMX HA OJIMH U3 €ro NOPTOB HA BCE Apyrue nopthl. Takum oOpazoMm, NakeT, HOCTYHUBIINN
B CeTb, OyJIeT OTHpaBJIeH BCEM OCTajJbHBIM YCTPOWCTBAM CE€TH, T.€. OyJIEeT OCYIIECTBISATHCS
IMpOKOBeIaTeNbHas mepenavya. KonueHTpatop paboTaer Ha (U3MYECKOM YPOBHE MOJETH
B3auMoiericTBHs OTKPbITHIX cucteM (OSI). KoHLeHTpaTOp MCIOAb3yeTCsl B pa3IUUHbIX TEXHOIOIUAX:
ATM, xDSL, Token Ring, Ho Hanbonbiee pacnpocTpaHeHue oH Hatmien B TexHonoruu Ethernet.

KoHnenTpaTop MOXXKHO paccMaTpHBaTh KaK PEMUTEP ¢ HECKOJIBKMMHU BbIXOJaMu. B oTmudume
OT switch OH He aHanmM3upyeT COoeP)KUMOE MaKeTOB MJIM MX 3arojIOBKH, a MpocTo Konupyer ux. Hub
He MO03BOJISIeT YBEJIMUUTh YHUCIIO YCTPOMCTB B OTHOM CEIMEHTE WIIM Pa3Tpy3UTh €ro, YMEHbBIIUB YU CIIO
Kou3uil. OCHOBHAsI €ro 3ajauya — 3TO MOAKIIOYEHUE HOBBIX YCTPOMCTB K CETH M OpPraHu3alus ee
tortosiorun. Kpome Toro, hub Moxker ObITh MCIIOIB30BaH JIsS OPraHU3alUN PE3CPBHBIX KaHAJIOB.
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Pucynok 17. [Tpumep paboThl C€TH ¢ KOHIIEHTPATOPOM

['maBHBIM TOCTOMHCTBOM KOHLIEHTPATOPA SBJIETCS MIPOCTOTA peasn3allii U, COOTBETCTBEHHO,
HEeBBICOKasi CTOMMOCTh. OIHAKO M3-3a TOTO, YTO OH NMPOCTO KOMHUPYET MaKeThl BO BCE CBOU MOPTHI, TO
B CETH YBEIMYMBAETCS BEPOSTHOCTh BOZHUKHOBEHUS KOJIM3UNA. DTO MOXKET MPUBECTU K CHUKECHUIO
CKOpOCTU TMepelayud UM BPEMEHHM JIOCTaBKU MakeToB. VIMEHHO MOATOMY BMECTO KOHIIEHTPaTOPOB
OOBIYHO CTAaparOTCs MPUMEHSATH KOMMYTATOPBl, KOTOPbIE MEPEAAIOT MAKETHl TOJIBKO K TOMY MOPTY, K
KOTOPOMY MOJKJIIOYEH KOMIIBIOTEP MOJIydaTellb.

B 3aBucuMoCTHM OT BBHINOJIHAEMBIX 3aJa4 MOXHO BCTPETUTh pa3jIMUYHbIE IO EMKOCTH
KOHIIEHTpaTopsl OT 4 1o 64 moproB. Oanako 310 He mpenen. OHM MOTyT O0BEIUHATHCA B Oojee
eMKHe ycTpoiicTBa. MakcUMallbHO BO3MOXKHOE YHCII0 pabOTaIOMIMX B CHAPEHHOM PEXHUME yCTPOHCTB
OrpaHMYMBAETCA JIMILb XapaKTepUCTHKaMM HCIojb3yeMoil Texnonoruu (s Ethernet — 1024 nopros
B OJHOM cerMeHTe). KOoHIleHTpaTOphl OTIMYAIOTCA TAKXKE IO TUIY HCHOJb3YEMBIX NPOBOIHUKOB
(BuTasi mapa, KoaKcUaJbHBIM KaOelb) M HCIOIb3yeMOW cpeae mepenaud (IEKTPUUECKUN WU
ONTHYECKUN Kabenn).

3. Kommyraropsbl.

CeteBoii kommyTtarop (network switch) — ato ycrpolicTBo, HCIIOIB3yeMOE B CETAX Mepeaadn
MAKeTOB, TPEIHA3HAYCHHOE JUII OOBEAMHCHHS HECKOIBKHX CErMEHTOB. B oTimmume OT
MapmpyTu3atopa (router) komMMmyrtaTop paboTraer Ha KaHaibHOM ypoBHEe Mmonenu OSI, 4yto u
OIIpENENseT TJIABHBIC Pa3JINIKs MKy HUMH. KoMMyTaTOp HE 3aHMMaeTCsl pacueToM MapIiipyTa JUis
JalbHEHIIel Mepenayd MaKkeTOB IO CEeTH, aHANM3UPYs pa3iudHble (AKTOpPhl, KaK 3TO JeNaeT
Mapuipytu3atop. Switch Tombko mepemaer AaHHBIE OT OIHOTO IMOpTa K APYroMy Ha OCHOBE
copepxameiics B makere uH(popmanuu. OOBIUHO MPU3HAKOM BBIOOpA BBIXOJHOTO MOPTa CIYXKHT
MAC-anpec ycTpoiicTBa, K KOTOpOMY TepeatoTcs JaHHbIe. B CBOIO odepeb KOMMYTAaTOP B OTIHYHE
OT KOHI[EHTpATOpa WJIH PErUTepa HE MPOCTO TPAHCIUPYET MOPTHI KO BCEM BBIXOJIaM, KOTOPBIC Y HEro
€CTh, a K OJTHOMY, 3apaHee BHIOPaHHOMY.

26



KommyTatop

| _
S

Pucynok 18. IIpumep cetu ¢ KOMMyTaTOpOM

CereBble KOMMYTaTOpbl TPUMEHSIOTCS B HECKOJBKMX TEXHOJOIHMSIX, HO HauOobliee
pacnpoctpanenue Hanum B Ethernet. I'maBnoit ux 3amaueit B cetu Ethernet siBisiercst pasnenenue
CETH Ha CETMEHTHI. ITO OCOOEHHO aKTyaJIbHO B CETAX C OOJBIINM YUCIOM pabodux CTaHIUH, T.K. 4EM
00JIbIIIE OKOHEUHBIX YCTPOMCTB PabOTalOT OJHOBPEMEHHO C CIMHON CPENIOW mepeaadyd JaHHBIX TEM
BBIIIE BEPOSITHOCTh BO3HMKHOBEHHUS KOJUIM3UHU (OJHOBPEMEHHOW Nepenayd JaHHBIX HECKOJbKUMHU
YCTpOWCTBAMM) U, CJIEIOBaTeNbHO, HUXE 3(PdekTuBHOCTh paboThl cetn. KommyTaTop mo3Bojsier
pa3duTh €IMHYIO CETh Ha HECKOJbKO CErMEHTOB U YBEIUYHMTh YHMCIO OJHOBPEMEHHO PabOTaIoIINX
YCTPOMCTB.

CymecTByto ynpasisieMble U HEYIpaBisseMble KOMMYTaTopbl. HeynpasisieMble KOMMYTaTOPBI
CaMOHACTpaMBAIOTCs MOcCie BKIOYeHUs: B ceTb. OHM aHamu3upyroT MAC-aapeca Bcex yCTpOMCTB,
MOJKIIOYEHHBIX K HUM U OyIyT OCYLIECTBJISATh KOMMYTAlLlMI0 MEXKIY IOPTaMH Ha OCHOBE aHaJIN3a
3aroJIoBKa IakeTa, B KOTopoMm coaepxkutci MAC-anpecom ycTpolcTBa-noayyaTess. YIpasisieMble
KOMMYTaTOpbl MPEIOCTaBIAIOT UHTepdenc I aIMUHUCTPATOPa, KOTOPBI MOXKET BBIOJIHUTH €TO
HACTPOWKY 17151 pabOThI B KOHKPETHOH ceTH. Hampumep, ecTb BO3MOXKHOCTH BBIOOpa peXUMa 3alUThI
OT OTKa3a (B ciydae pabOThl B Mape C PE3EPBHBIM KOMMYTATOPOM), OOBEAUHEHMSI HECKOJIbKHX
IIOPTOB B €IUHOE HAIPABJICEHUE, HACTPOMKHU IIPUOPUTETOB U PE3EPBUPOBAHMS IIOPTOB U MH. JIP.
OOBbIYHO yIIpaBiIsieMble KOMMYTAaTOPbI JOPOKE U UCIOJIB3YIOTCS B EMKUX CETSX, C JOMOJHUTEIbHBIMU
TpeOOBaHUSMU 110 HAJIEKHOCTH.

Switch MokeT ObITh BBHINOJHEH U B BUAE HEOOJBINON MiaThl HAa 4 TOPTa U MHOTOMOJIOYHOT O
LITaTUBA C BO3MOKHOCTh MHTErPALlUU JOMOJIHUTENIbHBIX YCTPOUCTB U paciiupeHusi eMKocTu. Takxke
B 3aBHCUMOCTH OT HA3HAYEHHUs CETEBOH KOMMYTATOp MOXKET CHAOXaTbCs aBTOHOMHBIM IHMTAaHUEM,
IIOPTaMH YIIPABJICHUS U PE3E€PBUPOBAHMSA, OXJIAKICHUEM.

4. Mapupyrusarop.

MapmpyTu3aTop — 3TO YCTPOMCTBO MAKETHOW CETU Mepe/laud JAaHHBIX, MpeAHa3HAuYCHHOE
Ui 00BEIMHEHUS CETMEHTOB CETH U €€ JIEMEHTOB U CIIYXKHT JUIsl Tepeladyd TaKeTOB MKy HUMHU Ha
OCHOBE KaKUX-THOO MpaBmi. MapuipyTH3aTopbl paboTaloT Ha CETEBOM (TPEeTheM) YPOBHE MOAEIHU
OSI B KauecTBE y3JI0BbIX YCTPONCTB /I pa3iuyHbIX TexHonoruii: [P, ATM, Frame Relay u mu. np.

OpHOll W3 caMbIX BaXKHBIX 3aJad MaplIPyTU3aTOPOB SIBISETCS BBIOOP ONTUMAJIbHOTO
MaplIpyTa nepefady MakeToB MEeXy MOJKIOYeHHbIMU ceTsiMu. [Ipuuem caenaTs 3TO0 HEOOXOIUMO
MaKCHMaJIbHO ONEPAaTUBHO C MUHUMAJIbHOW BPEeMEHHOU 3aJ1epKKOH. OJHOBPEMEHHO C 3TUM JIOJDKHA
OTCJI®KMBATHCS TEKyIlas OOCTaHOBKAa B CETH JUIA MCKJIIOUEHHsS M3 BO3MOXHBIX MYyTeH JTOCTaBKU
NIEPETPYKEHHBIE U TOBPEKJICHHBIE Y4acTKH. [IpakTHuecku BCe MapIIpyTH3aTOPbl MCIOJB3YIOT B
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cBoeil paborTe, Tak Ha3bIBaeMble, TAOJIMIBl MapIIPyTH3alMU. DTO CcBOeoOpa3Hble 0a3bl JAHHBIX,
KOTOpBIE colepkaT HH(OpMAIMIO 000 BCeX BO3MOXKHBIX MapIIpyTax Mepefayu MakeToB ¢ HEKOTOPOil
JIONIOJIHUTENIbHOM MH(popMaluell, koTopasi 6epercs B pacyeT IpH BbIOOpE ONTHMAJIbHOIO BapHaHTa
JOCTaBKU. DTO MOXET OBbIThb COCTOSHUE KaHasla, BpeMs JOCTaBKU HHQOpMAIUH, 3arpyKEHHOCTb,
[10JI0Ca MPOIYCKaHUs U Jp.

Pucynox 19. Ilpumep paGoTbl MapIpyTH3aTOPOB B CETH MMAKETHOU MEepeaadm TaHHBIX

BakHbIM acrekToM paboThl MapIIPyTH3ATOPOB SBIISIETCS CIIOCOO OOHOBJICHHS WH(OPMAIIUHU B
TabIMLIax MapIpyTH3alMM. OTO MOXET BBIIOIHATHCA JBYMsI CIIOCOOAMH BPYUHYIO H
aBTOMaTH4eCKH. B mepBoM ciyyae aIMUHUCTPATOpP CETH CAMOCTOSITENIbHO HACTPaWBaeT TaOJMIIBI
MapIIpyTU3anuy. Takoi BapuaHT MOIXOAMUT TOJIBKO JJIsl HEOONBIINX CEeTeH, KOH(UTYpAIUs KOTOPhIX
M3MEHSIETCsl PefKo. MapmipyTH3aTOPHI MEPBOTO THIIA HA3bIBAIOTCS CTATUYECKUMH. ABTOMATHUECKOE
OOHOBJICHME TaOJMI] MapIIPyTU3allMU BBHIMOJHAETCS C IMOMONIBI0 OoOMeHa WH(OPMAIMOHHBIMU
COOOIICHUSMH MEX1Y COCEIHMMH MapIIpyTH3aToOpaMH O TeKylleld oOCTaHOBKE, a TakKe IPOBEpKe
COCIMHUTENBHBIX KaHaJOB Mexay HHMMHU.Takue MapIipyTH3aTOpbl Ha3bIBAIOTCS JAMHAMHUYECKUMH.
I'maBHBII MX HEJOCTAaTOK 3aKIIOYaeTcsi B HEOOXOAMMOCTH JOMOJHHUTEIBHBIX CETEBBIX U
BBIYUCITUTEIILHBIX PECYpPCOB JUIsi OOMEHa JaHHBIMU M pacdyera mapuipyra. OJHAKO TUHAMHYECKH S
MapIIpyTU3ATOPBI MOT'YT OBITh HCIIOJIb30BaHBI IIPH MTOCTPOCHHUH CETel JF000ro Macirada.

MapupyTu3aTopsl ObIBAIOT KaK IPOBOJIHBIE — HanOOJIee KIACCUYECKHI THI C HECKOJIbKUMU
MOpPTaMHU, B KOTOpBIE MOIKIIOYAIOTCS KaOemu OT BHEIIHUX YCTPOMCTB, TaK M OECHpPOBOJHBIC,
HalpuMep, ucnosb3dyeMble s moctpoeHus cereil WiFi. Takke mapuipyTu3aTopbl 3HAUHUTEIBHO
Pa3MYalOTCs MO €MKOCTH. JTO MOTYT OBITh Kak HEeOOJNbIIHE poyTepsl ¢ 8-12 mopramu, KOTOpbIE
UCHOJB3YIOTCSl MPU MOCTPOCHUHU JIOKAJIBHBIX CeTei, TaK U T'POMO3JKHE MOAYJbHbIE KOHCTPYKIIHH,
paccuyuTaHHbBIC HA COTHH MOAKIIOYaeMbIX CErMEHTOB.

1.7 Jlekmust Ne7. Ilporokoa TCP/IP (2 uaca)
1.7.1 Bonpochl JIeKIUH:

1. ITporokomnsr TCP/IP.

2. Apxutektypa TCP/IP.

1.7.2 Kparkoe coaep:kaHue BOIPOCOB:

1. IIporoxoast TCP/IP.
TCP/IP - 310 1Ba OCHOBHBIX CETEBBIX MpPOTOKOja Internet. YacTto 3T0 Ha3BaHMUE UCIOJIB3YIOT
U Ui 0003HauYeHUs1 ceteil, paboraromux Ha ux ocHoBe. [Iporokon IP (Internet Protocol - IP v4)
o0ecreunBaeT MapupyTH3anuio (JocTaBKy mo aapecy) ceteBbix makeToB. [Iporokon TCP (Transfer
Control Protocol) oOecrieunBaer ycTaHOBIEHHE HAJIEKHOTO COSAMHEHHS MEXy IBYMs MallMHAMU U
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COOCTBEHHO Iepeaady JaHHBIX, KOHTPOIUPYs ONTHMAIbHBIA pa3Mep MakeTa repeiaBacMbIX JaHHbBIX
U OCYIIECTBIISIS MEPENOChUIKY B ciay4ae c6os. Uncno oJHOBPEMEHHO yCTaHABIMBAEMbBIX COCIUH CHHM
MEXKIy aO0OHEHTaMH CETM HE OrpaHWYMBACTCS, T. €. JI00as MalmlMHa MOXET B HEKOTOPBIM
MPOMEXYTOK BPEMEHH OOMEHHMBATHCS NAaHHBIMH C JIIOOBIM KOJMYECTBOM JIPYTHX MAIIMH 10 OJHOM
(bu3NYECKOM TMHUH.

Jlpyroe Ba)xxHO€ MPEUMYLIECTBO ceTu ¢ npotokonamu TCP/IP cocTouT B TOM, YTO MO HEMY
MOTYyT OBITH OOBEAMHEHBI MAIIMHBI C pa3HOH AapXUTEKTYpOH U pPa3HBIMU OMEPAMOHHBIMH
cuctemamu, HarpuMmep Unix, VAX VMS, MacOS, MS-DOS, MS Windows u T.1. [IpuueM mMammHb
OHOW cucTeMbl Hpu mnomou cereBoil daitnoBoit cucrempl NFS (Net File System) moryt
MOJKIII0YaTh K cebe nucku ¢ dailioBoil cucremoir copcem apyroit OC u onepupoBath "dyxkumn"
(aiimamMu KaKk CBOMMH.

IMporokonsr TCP/IP (Transmission Control Protocol/Internet Protocol) siBistroTcst 6a30BBIMU
TpaHCIOPTHBIM U ceTeBbIM npoTokosnamu B OS UNIX. B 3aronoske TCP/IP nakera yka3siBaer csi:

IP-anpec otmpaButenslP-anpec mnomydatensiHomep mnopra (PakThyecku - HOMeEp MPUKIATHOU
IIPOrpaMMbl, KOTOPOH 3TOT NAKET MPEAHA3HAYEH)

[Takerst TCP/IP uMmeroT yHUKaNbHYIO OCOOCHHOCTH OOpAThCs A0 ajapecaTta, MPOWIs CKBO3b
pa3sHOpOJHBIE B TOM 4YMCI€ M JIOKAJIbHBIE CETH, HCHOJIb3ys pa3HooOpa3Hble (uU3HUECcKUe
Hocutenu.Mapupytuzanuto [P-makera (mepedpocky ero B TpeOyemylo CeTh) OCYIIECTBISIOT Ha
N00pOBOJIbHBIX Hauajgax Komnbiorepsl, Bxoasiue B TCP/IP cers.

IIporokoa IP - 310 mpoTOKOI, ONUCHIBaONMM (popMaT nakeTa JaHHbBIX, [IEPEIaBaeMoOro Io
CETH.

Crnenyroumii mpocToil mpuMep MOXETH HPOSICHUTh, KAKUM 00pa3oM IMPOUCXOIUT IHepeaaya
JNaHHBIX U nepenaya AaHHbIX. Korma Bel monywaere Tenmerpammy, Bechb TEKCT B HeW (M aapec, U
cOOOII[eHNE) HAllMCaH Ha JIEHTE MOAPA, HO €CTh MpaBWiia, NO3BOJIAIOIINE MOHATh, TJ1€ TYT aApec, a
rae cooOlieHre. AHAJIOTUYHO, MAKeT B KOMIIBIOTEPHOM CETH IpejcTaBiisieT co0oil MOTOK OUTOB, a
npotokoi IP onpenenser, rae agpec u npodas ciayxeOHast nHGoOpManus, a TJIe caMH IepeaaBaeMble
naHHele. Takum  oOpa3om, mnporokon IP B sramonnoir wmomemu ISO/OSI  saBisercs
MIPOTOKOJIOMCETEBOTO (3) ypOBHSI.

Mporokon TCP - 370 mpOTOKOJ CIENYIOMIEr0 YPOBHS, NpEAHA3HAYEHBIM JIs1 KOHTPOJIA
nepeiauy U IeJIOCTHOCTH NepeiaBaeMoi HH(popMaIiu.

Korna Bwl He pacciblmanu, uto ckazan Bam cobecennuk B TenedoHHOM pasroBope, Bol
IIPOCUTE €ro MOBTOPUTH CKa3aHHoe. I[lpuOimsuTensHO 3TUM 3aHuMaerca U nportokon TCP
MPUMEHHUTENBHO K KOMIBIOTEPHBIM ceTsiM. KoMmbroTepsl 0OMEHHMBAIOTCS MakeTaMu mpoTokona IP,
KOHTPOJMPYIOT MX mepenady no npotokoidy TCP u, o0beauHssch B I100albHYIO CeTh, 00pa3yroT
Wutepner. [Ipotokon TCP aBnsercs npoToKoI0M TPaHCIOPTHOIO (4) ypOBHSI.

2. Apxurtekrypa TCP/IP.

ITocne Toro kak cemelictBo mpoTrokojoB TCP/IP Oblmo peanm3oBaHO W BHEIPEHO,
Mexnynaponnas opranuzanus no crangaptusauuu (International Organization for Standardization,
ISO) mpennoxuna coOCTBEHHYIO CEMUYPOBHEBYIO CETeBYIO Mojelb, Ha3BaHHYIO0 OSI (Open System
Interconnection — B3aumozelcTBHE OTKPBITHIX cucTeM). OHa Tak HUKOT[a M He IpruoOpesia IHpPOKOit
MOMYJISIPHOCTH U3-3a CBOEH CIOKHOCTU U HEIP(HEKTUBHOCTH.

B nmanHoii Momenn oOMeH wuHpopMmanuell MOoXeT ObITh MpEeACTaBIeH B BUIE CTEKa,
npejcTaBieHHoro Ha pucynke 21. Kak BugHO U3 pucyHKa, B 3TOM MOJIENIM ONpPEAENAEeTCsl BCE - OT
craHjapra (pU3MYECKOro COEAMHEHMsI CeTell A0 MPOTOKOJOB OOMEHa MPHKJIAJHOrO MPOrpaMMHOIO
obecnieuenus. JJagum HEKOTOpble KOMMEHTapUU K 3TOH MOJIEIH.

@dusnyeckuili ypoBeHb JaHHOW MOJENM ONpEAeNseT XapakTepUCTUKU (U3NUEcKoil ceTu
nepeayy JaHHBIX, KOTOpasi UCIONb3YeTCs ISl MEKCETeBOro oOMeHa. DTO TakHe Mapamerphl, Kak:
HalpsiKeHHEe B CETH, CHJia TOKA, YHUCIO KOHTAKTOB Ha pa3beMax W T.M. TUNHYHBIMU CTaHAApTaMHU
3TOr0 YpoBHS siBNsitoTCs, Hanpumep RS232C, V35, IEEE 802.3 u 1.1
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Pucynox 21. CemuypoBHEBasi MOJI€JIb ITPOTOKOJIOB MekceTeBoro oomena OSI

K kaHaibHOMY ypOBHIO OTHECEHBI NPOTOKOJIBI, ONpPEAENSIONe COEIUHEHUE, HalpuMmep,
SLIP (Strial Line Internet Protocol), PPP (Point to Point Protocol), NDIS, makerasiit mpotokon, ODI
U T.II. B 1aHHOM ciy4ae pedb UAET O MPOTOKOJIE B3aUMOJICHCTBHS MEXKY IpalBepaMHu YCTPOUCTB U
YCTpOMCTBAMHU, C OJHOH CTOPOHBI, @ C APYrol CTOPOHBI, MEXJY OIEPAIlMOHHON CHUCTEMON W
JipaliBepaMu ycTpoiicTBa. Takoe ompeneieHue OCHOBBIBAETCS Ha TOM, 4YTO JApadBep - 3To,
(baxTHYeCKH, KOHBEPTOP AAHHBIX U3 OHOTO (hopMaTa B IPYroid, HO MPH 3TOM OH MOXKET UMETh U CBOU
BHYTPEHHHI QopmMar JaHHBIX.

K ceTeBoMy (MexceTeBOMY) YPOBHIO OTHOCSATCS ITPOTOKOJIBI, KOTOPBIE OTBEYAIOT 3a OTIPABKY
U TIOJTyYyeHUe JaHHbBIX, WU, APYTUMHU CIOBAMH, 3a COEIUHEHHE OTIPaBUTENS U Modydarens. BooOiie
roBOps, 3Ta TEPMHHOJOrMS IOILIAa OT CeTed KOMMYTalud KaHaJIOB, KOIJa OTIPAaBUTENb U
[OJTy4yaTeNlb JEUCTBUTENBHO COEAMHSIIOTCS Ha BpeMs padOThl KaHAIOM CBsA3M. lIpuMeHuTENbHO K
cersim TCP/IP, takas TepmMuHOJOrus He o4yeHb mpuemieMa. K stomy ypoHio B TCP/IP oTHOCAT
npotokoi [P (Internet Protocol). iImenHo 31ech onpenensiercs OTpaBUTENb U MOIy4YaTelb, UMEHHO
3/1eCh HaXOAUTCS HeoOXoanumMast nH(OopManus Uit JOCTaBKH MaKeTa Mo CETH.

TpancnopTHBIN YpOBEHb OTBEUaeT 3a HAJAEKHOCTb JTIOCTaBKU JIAHHBIX, M 3/€Ch, MPOBeEpss
KOHTPOJIbHBIE CYMMBI, IIPUHUMAETCsl pelieHue o cOopke coobuieHus B ogHO uLenoe. B Internet
TPaHCIIOPTHBIM ypoBeHb npencranieH aByms nporokogamu TCP (Transport Control Protocol) u UDP
(User Datagramm Protocol). Ecnu npeasiaynmii ypoBeHb (CETeBOM) oOIlpeaenseT TOIbKO MpaBuiia
JOCTaBKM HMH(OPMAIMK, TO TPAHCIOPTHBI YPOBEHb OTBEYAeT 3a LEJIOCTHOCTh JOCTAaBJIIEMBIX
JAHHBIX.

YpoBeHb CecCHM ONpPEAeNsieT CTaHIapThl B3aUMOACHCTBUS MEXAy COO0OM NpUKIaIHOrO
IIPOrpaMMHOro o0ecrnedyeHns. DTO MOXKET ObITh HEKOTOPBIM MPOMEKYTOUHBIA CTaHIAPT JaHHBIX WIH
npaswia o0paboTku HMH(OpManuu. YCIOBHO K 3TOMY YpPOBHIO MOXKHO OTHECH MEXaHH3M IOPTOB
npotokosioB TCP u UDP u Berkeley Sockets. Onnaxo 06s14H0, pamkax apxurektypbl TCP/IP Takoro
MOJIpa3/ieeHHs HE JENatoT.

YpoBeHb o00OMeHa JaHHBIMH ¢ NPHKJIATHBIME Tporpammamu (Presentation Layer)
HE0OXOJMM JIJIsl TpeoOpa3oBaHusl JAHHBIX U3 MPOMEKYTOYHOTOo (hopMaTa cecCHH B ()opMaT JaHHBIX
npunoxkenus. B Internet 3To npeoOpa3zoBaHue BO3JIOKEHO Ha MPHUKJIAIHbIE TPOTPAMMBI.

YpoBeHb NPHUKJIAAHBIX NPOrpaMM MM TNPHJIOKEHMIl onpeneseT MPOTOKOJIbl OOMeHa
JaHHBIMU ATUX MPHUKJIAAHBIX MporpamMMm. B Internet k 3ToMy ypoBHIO MOTYT OBITH OTHECEHBI TaKHe
npotokoubl, kKak: FTP, TELNET, HTTP, GOPHER wu T.11.

BooOmie rosops, crek npotokosoB TCP ornnuaeTcst OT TOJIBKO YTO PACCMOTPEHHOIO CTEKa
Mozenu OSI. OObIYHO €ro MOXKHO IIPECTABUTH B BUJI€ CXEMBI, IPEICTABICHHON Ha PUCYHKE 22.
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[+

Vpoeens nprunocsesnt (Apphication Layer)

I

TpamcmopTHeET yporesks (Transport Layer)

[

Vpoeess Intermet (Internet laver)

H

Vporers Joctyna B ceth (Network Access Layer)

Pucynox 22. CtpykTtypa creka npotokosioB TCP/IP

B »sT0i1 cxeme Ha ypoBHE JOCTyma K CETH paclojaraiTcsi BCE MPOTOKOJBI JOCTyNma K
¢u3nYecKuM ycTpoiicTBaM. Brllie pacmonararoTcs TPOTOKONB MexceTeBoro obmena I[P, ARP,
ICMP. Eme Bbwimme ocHOBHbIE TpaHcnopTHbie mpoTokonbl TCP u UDP, kotopeie kpome cOopa
MAKETOB B COOOIIEHHS elle U OMpPEeNsIoT KaKOMY MPHIOKEHUIO HEOOXOIUMO JTaHHBIE OTIPABUTH
WIM OT Kakoro MNpWIOKEHHs HeoOXOJUMO J[JaHHbIe MNpHHATb. Haa TpaHCIOPTHBIM ypOBHEM
pacrnosaraloTcs MPOTOKOJbI MPUKIATHOTO YPOBHS, KOTOPbIE MCHOJB3YIOTCS MPHIOKEHUSIMU IS
oOMeHa JTaHHbIMH.

bazupysce Ha knaccuduxanuu OSI (Open System Integration) BCro apXUTEKTypy MPOTOKOJIOB
cemeiictea TCP/IP nonpobyem conocTaBHIL ¢ STATOHHOH MOZIENBIO (pHCYHOK 23).

Come [P

: |
§||#@|:J[¥IH SO

I Thoopmas e

Ceversi ¥ ponom

— Kasmai ¥porao

L rnreasai Ve b

Pucynoxk 23. Cxema Monyiei, peanu3yromux npotokoisl cemeiictsa TCP/IP B y31e cetn

[IpsmoyronpHUKaMu Ha cxeme 0003HaueHBbl MOy, 00padaThIBAIONINE MTAKETHI, TUHUAMH -
nyTu nepenayu JaHHBIX. [Ipexxne yem oOcykIaTh 3Ty CXeMy, BBEIEeM HEOOXOAMMYIO IUJISi 3TOrO
TEPMUHOJIOTHIO.

/paiigep - mporpamMma, HEMOCPEACTBEHHO B3aUMO/ICHCTBYIOMIAs C CETEBBIM aJalTePOM.

Mooyne - 3T0 TIporpaMMa, B3aUMOJICHCTBYIOIIAsl C IPaiBEpOM, C CETEBBIMU IMPUKIIATHBIMHU
porpaMMaMH WM C IPYTUMH MOIYJISIMH.

Cxema mpuBeneHa i ciydyas MOJAKIIOUEHHUs y3ja ceTH uepe3 JokaibHyro ceTh Ethernet,
MMO3TOMY Ha3BaHUs OJIOKOB JaHHBIX OYJyT OTpa)kaTh ATy CICHUPHUKY.

Cemesoti unmepghetic - pusndeckoe yCTpOHCTBO, MOAKJIIOYAIONIEE KOMIIBIOTED K ceTu. B
HaieMm ciaydae - kapta Ethernet.

Kaop - 310 0510k TaHHBIX, KOTOPBII MPUHUMAET/OTIPABIIAET CETEBONH HHTEpPeElic.

IP-nakem - 510 6J10K TaHHBIX, KOTOPEIM OOMEHHBAETCSI MOAYJb [P ¢ ceTeBbIM nHTEpdElicoM.

UDP-oamaepamma - 610K JaHHBIX, KOTOPHIM 0oOMeHuBaetcst Mmoayis IP ¢ mogynem UDP.

TCP-ceemenm - 610K JaHHBIX, KOTOPBIM 0OMeHuBaeTcst Monyib 1P ¢ mogynem TCP.
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Ilpuxnaonoe coobwenue - OJIOK HAHHBIX, KOTOPHIM OOMEHHBAIOTCS MPOTPAMMBI CETEBBIX
MPHIOKEHUH € IPOTOKOJIAMH TPAHCIIOPTHOI'O YPOBHS.

Hnkancynayusa - cnocod yrnakoBKH JaHHBIX B (popMaTe OJHOIr0 MPOTOKOIA B (hopmar Ipyroro
nporokoia. Hanmpumep, ymakoBka [P-makera B kamp Ethernet mmu TCP-cermenta B IP-maker.
CornacHo cj0Bapl0 MHOCTPaHHBIX CJIOB TEPMUH "MHKANCyJsAuusa" o3HadaeT "oOpa3oBaHHME KalCyJbl
BOKPYI' 4YYXHX JJIsI OpraHu3Ma BEIIeCTB (MHOPOIHBIX TeJ, mHapa3suToB U T.1.)". B pamkax
MEXCETEBOr0 OOMEHa MOHITUE UHKANCYJISLIUUA UMEET HECKOJIbKO OoJiee pacluupeHHbli cMbica. Eciun
B cinydyae wHKancynsiuu I[P B Ethernet peur maer neficTBUTEN HO O mMoMenieHHMH maketa [P B
kadectBe naHHbIX Ethernet-gpeiima, nmm, B cmydae mukancymsimuu TCP B IP, momemenune TCP-
CEerMEeHTa B KadecTBe JaHHbIX B [P-maker, To nmpu nepeaade JaHHBIX O KOMMYTHPYEMBIM KaHajlaM
MPOMCXOANT AalbHelmas "Hape3Kka'" MmakeToB Tenepp yxke Ha nakersl SLIP wnu ¢peiimbr PPP.

poome s TTpocn moewwi
(HTTF,FTP n 0.} Bmox Jawmase

Yposens TCP

Farmmeox TCF Emx mamnerx TCF, mx oo mond moe
co 0l IeRNE TPHKTLTHITD VP o Bl

¥pozews [P FaremmexIP | Farommox TCP | Bmx guose TCF, weonwmss mee
Cool e IO T WK A THOTT VPSS S

ri E o AFHHL LN IFEST:E TIP0 T 0k T P —

Pucynok 24. lnkancynsiust mpoTOKOJIOB BEpPXHEro ypoBHs B poTokoisl TCP/IP

Bes cxema (pucynHok 24) HaspiBaeTcsi crekoM mnpotokosnoB TCP/IP umam mpocTo crekom
TCP/IP. UTo0b1 HE BO3BpAIATHCS K HA3BaHUAM MIPOTOKOIIOB pacuppyem abopesuarypsl TCP, UDP,
ARP, SLIP, PPP, FTP, TELNET, RPC, TFTP, DNS, RIP, NFS:

TCP - Transmission Control Protocol - 6a30BbIit TpaHCHOPTHBIH MPOTOKO, AABIINI Ha3BaHUE
BceMy cemeiicTtBy potokosioB TCP/IP.

UDP - User Datagram Protocol - Btopoii TpancmoptHblii mpotokon cemeiictBa TCP/IP.
Pazmnums mexny TCP u UDP OynyT oOcyxaeHbI mo3xKe.

ARP - Address Resolution Protocol - mnpoTokoa wucCHOmb3yeTcs IS ONpPEACICHHS
cootBetcTBHs [P-anpecos u Ethernet-agpecos.

SLIP - Serial Line Internet Protocol (ITpoTokon nepeaayu JaHHBIX MO TeIe)OHHBIM JIHHHUSIM ).

PPP - Point to Point Protocol (ITpoTokos oOMeHa naHHBIMU "TOUKa-TOUKa").

FTP - File Transfer Protocol (ITpoToxonoomenadaiinamu).

TELNET - npoTokoi aMyJisiiuy BUPTYaIbHOIO TEPMHUHAJIA.

RPC - Remote Process Control (ITpoToko:n yrpaBieHus: yaaaeHHBIMU ITPOLIECCAMH).

TFTP - Trivial File Transfer Protocol (TpuBuanbHbIl TPOTOKOJ 1epeaadyu Gpansos).

DNS - Domain Name System (CucremaoMeHHBIXHMEH).

RIP - Routing Information Protocol (ITporokonMapiipyTu3aiun).

NFS - Network File System (Pacnpenenennas ¢aiimoBasi cuctemMa W CHCTEMa CETEBOM
reyaTH).

[Ipu paGote ¢ TakMMH MporpaMMaMiu IpukiIagHoro yposHs, kak FTP umm telnet, o6pasyercs
CTEK MPOTOKOJIOB € ucnoiib3oBanruem Moayst TCP, npencTaBiaeHHbIA Ha pUCYHKE 25.
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FTP-npnno xemme

TCP -0 pyms

IP-mm myns

ENET-ppaisep

Pucynoxk 25. Ctex npoTOK0JI0B Ipu ucnosib3oBannu Mmonyis TCP

IIpu paboTe ¢ MpHUKIAAHBIMH TPOrpaMMaMH, HCHOJB3YIOIIMMH TPaHCIOPTHBINA MPOTOKOI
UDP, nanpumep, nporpammusie cpenctBa Network File System (NFS), ucnonszyercst qpyroii crek,
rae sMecto monyna TCP 6yner ucnosnb3oBatbest Moayiab UDP (pucyHok 26).

NFS-npunosxenne

TDP-mogyme

IP-momy s

ENET-gpaiteep

Pucynok 26. Ctex mpoTOKOJIOB IpH paboTe uepe3 TpaHcnopTHbIM npoTokon UDP

IMpu oOcnyxuBaHUU ONOYHBIX TOTOKOB naHHbIX Moxymun TCP, UDP wu npaiieep ENET
paboTaroT Kak MYJBTUILIEKCOPHI, T.€. TEPEHAMpPABISIOT JaHHBIE C OJHOTO BXO/Aa Ha HECKOIBKO
BBIXOJIOB U HA00OPOT, C MHOTHX BXOJI0B Ha OoaWH BbIXon. Tak, npaiiBep ENET mosker HampaBuTh
kazp ymb6o monymo IP, mu6o moxymo ARP, B 3aBucMMOCTH OT 3HaueHus noiss "TUn" B 3arojOBKe
kaapa. Monyns [P moxer nampaButh IP-maker mu6o monmymo TCP, mu6o momymo UDP, urto
onpenenseTcs mojeM "MPOTOKOo" B 3arojloBKE MakeTa.

[Honyuatens UDP-natarpammsl mim TCP-cooOmienus onpeaensieTcss Ha OCHOBAHUH 3HAYEHUS
1oJis "mopt" B 3aroJIoBKe JaTarpamMMbl WK COOOIIEHUS.

Bce ykasaHHbIe BBINIE 3HAYEHUS MPOIMCHIBAIOTCS B 3ar0oJIOBKE COOOIIEHUS MOAYISMH Ha
OTIIPABJISIOIIEM KOMIbIOTEpe. Tak Kak cxema MPOTOKOJOB - 3TO JIEPEBO, TO K €ro KOPHIO BEAET
TOJILKO OAWH MYTh, MPH MPOXOXKJACHUHM KOTOPOrO KaXKIbI MOIyNb 100aBiseT CBOM JaHHBIE B
3arooBoK Oyoka. MainHa, TNpUHSABIIAS TMaKeT, OCYLIECTBISAET JEMYJbTUIIEKCHPOBAHUE B
COOTBETCTBHH C 3TUMHU OTMETKAMH.

Texnonmorus Internet mnonnepkuBaer pasHble (QU3UUYECKUE CpeIbl, U3 KOTOPBIX caMmoi
pacnpoctpanenHoit sBisiercs Ethernet. B mocmenmnee Bpemsi OOnbIIOW HMHTEPEC BBI3BIBACT
MOJKIIOYEHHE OTACNbHbIX MamuH K ceTd udepe3 TCP-ctek mo koMmyTupyembiM (Tene(oHHBIM)
kaHanaMm. C MosIBJIEHHEM HOBBIX MarucTpajibHbIX TexHojoruil tuna ATM wmu FrameRelay aktuBHO
BexyTcs uccienoBanus o uakancyisiuuu TCP/IP B 3t npoTtokoiiel. Ha ceromHsmHui 16Hb MHOTHE
mpoOJeMbl pelieHbl U CyliecTByeT obOopynoBanme 1is opranusauuu TCP/IP certeit depes st
CUCTEMBI.

1.8 Jlekuusi Ne8. TunoBasi ctpykrypa npoueccopa (4 yaca)
1.8.1 Bonpocsl Jekumnu:

1. TunoBast cTpyKTypa mporeccopa

1.8.2 Kparkoe coaep:kaHune BONPOCOB:

1. Tunosas cTpyKTypa mpoieccopa
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YHpoIeHHo CTPYKTYpY MUKPOIIPOLIECCOPa MOXKHO MPEACTABUTh B CIEAYIOIIEM BUIE:

Mpaoyeccop

CHEME
YMPABNEHMA
EbIGORKOH KOMaHT,

AW DMETHY BCEO-NOMMYEC KOR
YETROWCTED (ANY)

CHEME
RG Tarvea YMPAENEHMA
v WP AENEHUA NpepEIEAHKAMK

CHEMAE
FerdcTp NpUaHakoe YIIPABMNEHNA

] i
=T

L Il

WrHa WuHa WKHa WuHa  TakToEBIA
OaHHBE SApeca YNPAENEHWA  NUTAHWA  CHIHEN

BHyTpeHHsIsI CTPYKTYpPa MHKPONpoIleccopa.
OcHoBHbIE (PYHKIIMH MOKA3AHHBIX y3JIOB CJIeYIOLIHE:

Cxema ynpapjeHHsi BbIOOPKOI KOMAH/I BBIIIOJHAET YTEHUE KOMaHJA M3 NaMATH U HX
nemppanuio. B mepBblx Mukporpoueccopax OblI0 HEBO3MOKHO OJHOBPEMEHHOE BBIIIOJIHEHUE
IpeablIyliell KOMaH bl U BbIOOpKa Cienyrouiel KOMaHabl, TaK KakK MpOIeccop HE MOI COBMEUIATh
9TH OIlepaLHuH. Ho yxe B 16-pa3psaHbIX nporeccopax MOSABJISIETCSA TaK
Ha3bIBaeMbIU KoHGeliep (0ouepeb) KOMaHJ, IO3BOJISIIONUMNA BBIOMPATh HECKOJBKO CIEAYIOIIUX
KOMaHJ, ToKa BBIOJIHAETCS Mpeaplaymas. J[pa mpouecca UayT NapajielbHO, YTO YCKOPSET padoTy
npoueccopa. Koneitep mpencraBisieT coboil HeOONbIIYI0 BHYTPEHHIOIO MaMsTh Ipolieccopa, B
KOTOpYI0 MpHU Majelieil BO3MOXKHOCTH (IIpU OCBOOOXKIEHHWM BHEIIHEH IIMHBI) 3alMChIBAETCS
HECKOJIbKO KOMaHJI, CIEAYIOUIMX 3a UCTOJIHsIeMol. UnTaloTcsl 3T KOMaH/bl IPOLIECCOPOM B TOM K€
MOPSIKE, YTO U 3aMUCHIBAIOTCS B KoHBeiep (310 mamste Tuna FIFO, First In — First Out, mepssrit
Bolien — mepBblil Boimien). [IpaBna, eciu BbImoiHseMash KOMaHAa MpEAToiaraeT Mepexoj He Ha
CIEAYIOLYIO SUEHKY MaMATH, a Ha yJaJeHHYIO (C MEHBIIUM HJIM OOJBIIMM aJpecoM), KOHBEHEp He
IIOMOTaeT, W €ro NnpuxogutTcs cOpacbiBaTh. Ho Takme KoMaHABI BCTPEYAIOTCS B IMPOrpaMmax
CPaBHUTEJIBHO PEIKO.

Pa3BuTHEM naen KOHBeEWepa CTajao UCIOJIb30BaHNE BHYTPEHHEN KA -IaMsATH IIPOLIECCOPa,
KOTOpasi 3all0JHAETCSl KOMaHJaMy, IT0Ka IIPOL[ECCOP 3aHAT BBIIIOJIHEHUEM MPEABIAYIIMX KoMaHa. YeM
Oosnblie 00beM KIUI-IAaMATH, TEM MEHbILIE BEPOATHOCTb TOT'0, YTO €€ COJEPKUMOE MPHUIETCS
cOpocuTh npu KomaHjae nepexona. IloarHo, yto oOpadaThIiBaTh KOMaH/Ibl, HAXOASIUECS BO
BHYTpPEHHEH MaMsaTH, IPOLIECCOpP MOXKET ropaszo ObICTpee, 4eEM T€, KOTOPbIE PACII0JIOKEHBI BO
BHEIIHEN naMATH. B K31I-naMsaTi MOr'yT XpaHUTHCS M JaHHBIE, KOTOpble 00padaThIBAIOTCS B JTAHHBIN
MOMEHT, 3TO TaKXKe ycKopseT padoTy. [y 60Jb1Ier0 yCKOPEHUs BEIOOPKU KOMaH] B COBPEMEHHbIX
Ipoleccopax MPUMEHSIOT COBMELICHNE BBIOOPKH U Al paliiy, OJHOBPEMEHHYIO e (pannio
HECKOJIbKMX KOMaHJI, HECKOJIBKO MapaJlIelIbHbIX KOHBEIEpOB KOMaH I, IPEJCKa3aHUE KOMaH/
[IEPEX0/I0B U HEKOTOPBIE APYTHUE METObI.

Apudmernko-aorudyeckoe ycrpoiicto (umu AJIY, ALU) npennaznadeHo mais o6paboTKu
uH(pOpMAIMU B COOTBETCTBHHM C TONYyYEHHOW mMporeccopoM komaHnou. [Ipumepamu o00paboOTKH
MOTYT CIY>KUTb JIOTUUEcKHe onepauuu (tuna gorudeckoro «», « 1INy, «ckmouaromero NJIN» u
T.I.) TO €CTh MOOWUTHBIC ONMEpAllMH HAaJl OlepaHAaMH, a TaKKe apuPMETUUYECKHE omnepanuu (Thma
CIIO)KEHUSI, BEIYMTAHUS, YMHOXKEHUS, JISTICHHS U T.J1.). Haa KakuMu KoJaMy TIPOU3BOIUTCS OTIeparius,
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KyJa IOMEILAeTcs €€ pe3yabTaT — OMpenessieTcs BhIIoIHsIeMol KomaHoi. Eciu komana cBoaurcs
BCErO JIMIIb K MEPEChUIKE JaHHBIX 0e3 nX 00paboTku, To AJIY He yyacTBYyeT B €€ BBIIIOJIHEHUU.

brictponeiictBue AJIY BO MHOroM ompeaensieT Mpou3BOAUTEIBHOCTD Ipoleccopa. [Ipuuem
BaKHAa HE TOJBKO 4YacTOTa TAaKTOBOIO CHUTHAJIA, KOTOPbIM Taktupyercs AJIY, HO U KOJIMYECTBO
TaKTOB, HEOOXOIMMOE [ BBIMOJHEHUS TOW MJIM HMHOM KoMaHabl. [l TOBBINICHUS
MIPOU3BOAUTENBHOCTH Pa3pabOTUUKU CTPEMSTCS TOBECTH BPEMs BBIIOJIHEHUS KOMaHIbl 1O OJHOIO
TakTa, a Takke obOecreunth padoty AJIY Ha Bo3MOxkHO Ooiee BbhicOKOW yactoTe. OnuH U3 myTei
pelIeHus 3TOM 3aJlayu COCTOMT B YMEHBUICHUH KOJIMYECTBa BhIMONHSAEMbIX AJIY koMaH[, co3nanue
IIPOIIECCOPOB C YMEHBIIEHHbIM HabopoMm komaHja (Tak HasbiBaeMmble RISC-mponeccopsr). Jpyroit
MyTh TOBBIIIEHUS MPOU3BOAUTEIBHOCTH MPOLECCOPa — HUCHOIB30BAaHUE HECKOJIBKUX MapajjIeibHO
pabortaromux AJIY.

Uro kacaercs onepauuii HaJl YUCIaMU C IJIABAOIIEH TOUYKOW U IPYTUX CIIENHATBHBIX
CIIOKHBIX OTEpalliii, TO B CUCTEMaxX Ha 0a3e MepBhIX MPOIECCOPOB UX pPeaTu30BaAIN
MOCJIEIOBATEIBLHOCTHIO 00JIee MPOCTHIX KOMaH I, CIIeUATIbHBIMU MOJMPOrpaMMaMu, OHAKO 3aTeEM
OBLIH pa3paboTaHbI CIICIIUATLHBIC BEIYUCIUTEIN — MaTeMaTHYECKHE COMPOIIECCOPBI, KOTOPHIS
3aMEHSIM OCHOBHOM IPOIIeccOop Ha BpeMs BBIIIOJIHEHHS TaKUX KoMaH[. B coBpeMeHHBbIX
MHUKpPOMIPOLIECCOPAX MATEMAaTHUECKHE COIIPOLIECCOPHI BXOAAT B CTPYKTYPY KaK COCTaBHas 4acTb.

3 16hs sl a Perucrpsl Mpo1eccopa MPeCTaBISIIOT
Eax i i a3 COOOM 110 CyTH sMEHKH OYEHb OBICTPON HaMATH M
EBX = = gy CIOYXKaT JUIl BPEMEHHOTO XPAHEHHS Pas3IMYHBIX
ECK TH oL cw KOIOB: JIaHHBIX, aJpPecoB, CIYXKEOHBIX KOJOB.
ED¥ oH oL o Omepaum ¢ 3TMMHM  KOJAaMHM  BBINOJIHAIOTCS
ESI = MpeiesIbHO OBICTPO, MOTOMY, B OOIIEM CiIydae, 4eM
EDI Dl OoJbIlIle BHYTPEHHHUX PETUCTPOB, TeM ny4ine. Kpome
EBP BF TOro, Ha ObICTpOJEICTBHE MpoOIeccopa CHUIIBHO
EsP SP BJIUSIET pa3psAIHOCTD pErUCTPOB. HNmenno
Cs — Ko pa3psAIHOCTD pPErucTpoB u AJTY
% E_ ig —_ ZaBHBaeTCH 6HympeHHeu Pa3pAOHOCMbIO
=5 , Poyeccopa, KOTOpas MOXKET He COBHAMATh C

= E ES § BHEIIHEH Pa3ps/IHOCTEIO.
o Fs s Ilo oTHOWIEHNIO K HAa3HAYEHUIO BHYTPEHHHUX
53 PETUCTPOB CYIIECTBYET JIBa OCHOBHBIX ITOJIXOA.
YiasaTelll KoMAHA BF [Tepporo mnpuaepkuBaeTcs, HampuMmep, KOMITaHUS
FArMETp MpHaHa ko8 EFL Intel, koTOpas KaXmOMy pErHCTpy OTBOIMT CTPOTO
onpeneneHHyo (yHknuo. C ogHOH CTOpPOHBI, 3TO
PErHCTLI Npoueccopa yIpolaeT opraHu3aluio mpoueccopa U yMeEHbIIaeT

BpeMsl BBIMOJIHEHUsS] KOMaH/bI, HO C APYroil — CHUXXaeT TMOKOCTh, a MHOTAA U 3aMe[IieT paboTy
nporpammbl. Hampumep, HekoTopble apudmMeTrnyeckue omnepauuu U OOMEeH C YCTpoicTBamu
BBOJIa/BBIBOJIa TIPOBOASITCS TOJIBKO 4Y€pe3 OJAUH PErUCTP — AKKYMYIAMOp, B PE3yJbTaTe YEro Mnpu
BBITIOJIHEHUH HEKOTOPBIX MPOLEAYP MOXKET MOTPeOOBATHCSI HECKOIBKO JOMOIHUTEIBHBIX TTEPECHUTOK
MeXay peructpamu. BTopoil moaxom cocTout B TOM, 4TOOBI BCe (MITU MOYTH BCE) PETUCTPHI ClENATh
paBHOIPaBHBIMHU, KaK , Hampumep, B 16-paspsaubix npoueccopax T-11 ¢upmer DEC. Ilpu stom
JOCTUTAeTCsl BBICOKAsi THOKOCTh, HO HE0OXOMMO YCIIOKHEHHUE CTPYKTYphI porieccopa. CymecTByoT
U TPOMEXYTOUYHBIC pEIIeHUs, B 4acTHOCTU, B mpoueccope MC68000 ¢upmbl Motorola monoBuHa
PETUCTPOB UCIOIB30BAIACH JJIsl JAHHBIX, U OHU OBLIM B3aUMO3aMEHSIEMBI, a Apyras MOJIOBUHA — JJIS
aJpecoB, M1 OHM TAK)KE B3aUMO3aMEHSIEMBbI.

B mepByro rpynmy BXOmST pecucmpwsl obweeo HazHavenusi. B mponeccopax 386 u BbIle
AMEIOTCSA BOCEMb 32-0UTOBBIX pPErucTpoB o01ero
nazHauenuss EAX, EBX, ECX, EDX, ESI, EDI, EBP, u ESP. IlIpomeccopsl 386 u BbIIIE MOTYT
obpamathcst K 16-0MTOBBIM TMONOBHHAM 32-OMTOBBIX peructpoB. I[Ipu HEOOXOIMMOCTH BO3MOXKHA
paboTa ¢ TOJIOBUHAMH PETHUCTPOB, TTOCKOJIbKY OHU pa3/eieHbl Ha CTAPIIYIO M MIAIIYIO MMOJOBUHY,
HazeiBaembie AH 1 AL, BHu BL u T.1. Takoe pasaeneHue perucTpoB HMMEETCs BO BCEX
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mporeccopax. 3HauyuTeNlbHAsh 4YacTb BHYTPEHHUX OMNEpaluii KOMIBIOTEPOB MPOU3ZBOIUTCS C
UCIOJB30BAaHUEM PErHCTPOB OOIIEro Ha3HAYCHHUS.

Crnenyromiast rpyIma U3 LIECTU PETUCTPOB IIOMOTraeT Mpoueccopy oopamarbes K naMatu. OHu
HA3bIBAIOTCS Ce2MEHMHbIMU_pecucmpamy U KaxkJIblii U3 HUX MomMoraer oOpamarscs K obnactu (wim
CEerMeHTy) mamsaTH. B mpexHux mpoieccopax pa3Mep CETMEHTOB cocTaBisul 64 KOalT, a B HOBBIX
mpoleccopax JJIMHa CETMEHTa IepeMEHHasi U BapbUPYETCs OT OfHOro Oarrta a0 4 I'6aiT.

Peructp CS cermenTa xoma (mporpaMMbl) MOKa3bIBaeT, B KAKOM MECTE MaMATH HaXOAHUTCS
nporpamma. Peructp DS cermeHTa [MaHHBIX JIOKAIM3yeT HCIONb3yeMble IPOTrpaMMON JIaHHEIE.
Peructp ES nononHuTenbHOro cerMeHTa JOMONHSAET CErMEHT JaHHbIX. Peructp SS cermenTta creka
ompenenseT CTeK KomibioTepa. B mpoueccopax 386 u Bbllle MMEIOTCA €II€ JBAa CETMEHTHBIX
peructpa: FS u GS, npenHa3sHayeHHBIX 1JI aJ{peCcaIiii MaMsTH.

Ecin cermMeHTHBIE pErucTpbl 00ECHEYMBAIOT AOCTYN K OOJBIIMM OJIOKaM NaMsTH, TO
MIOCJIE/IHSS TPYIIa UCIOIb3YETCSI COBMECTHO C CETMEHTHBIM PErMCTPOM IS JIOKAJIU3alUU B IaMAITH
KOHKPETHBIX OalToB. Pecucmp ykazamens komanowl |P onpenensier Ty TOUKy, '€ BBIIOJIHSETCA
nporpamma.  Peructpel ykazamena cmexa SP viykazamens 6a3vi BP momorator  cneguth  3a
uHpopMmaimeil B creke (CTeK — 3TO 00JacTh MaMATH, TAe XpaHUTCS HHPOpPMAIMs O TEKYIIHUX
NEHUCTBUAX KoMIlbioTepa). Peructpsl undexca ucmounuka S| v undexca nonyuamens DI momoraror
IIporpamMmam mnepecoliaTh Oosplne 0J0KH JaHHBIX U3 OJHOI'0 MECTa B IPYroe.

PerncTp npu3HaKkoB (PErucTp COCTOSHIS) 3aHUMAET 0CO00E MECTO, XOTS OH TAKKE SBIISICTCS
BHYTPEHHHM perucTpoM mporeccopa. Copepikamiascs B HeM HHQOpPMaIUs — 3TO HE JaHHbBIC, HE
azapec, a cioBo coctosiHus mporeccopa (CCIT, PSW — Processor Status Word).

Kaxnpiii 6ut sroro cioBa ((phiar) coaepXUT HWHPOPMALHUIO O pPe3ysbTare MPeablayliei
KoMmaHbl. Hampumep, ecth OUT HYJIEBOrO pe3yJibTaTa, KOTOPBIM YCTAaHABIMBACTCS B TOM CIydae,
KOTJla Pe3yJIbTaT BBIOIHEHUS MPEIbIIyIIed KOMaHIbl — HYJb, U OYMIIACTCS B TOM CiIydae, Korjaa
pe3yJIbTaT BBITOJIHCHUS KOMAaHIbl OTIMYEH OT HYJS. DTH OUTHI ((JIaru) HCIOIb3yITCS KOMaHIaMU
YCJIOBHBIX MEPEXO0JI0B, HAIIPUMEDP, KOMaHJOW MEpexo/ia B ciydae HYJEBOro pe3ysbTaTa. B aTOM Xe
perucTpe uHoraa cojepxarcs (uiard yrnpaBJICHHS, ONPEACISIONINE PEKUM BBITOJHEHUS HEKOTOPBIX
KOMaH]I.
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¥ - ¥npasnawwmie gnar huproi Intel M HEe MCNoNLYHTCA.

Hasnauenue 6umos pecucmpa razos
Cxema ynpaBJjeHHsl NpepbLIBAHUIMHE 00padaThiBaeT MOCTYMAONIMI Ha TPOIECCOpP 3ampoc
MPEepBIBAHUS, OMpeNesieT aapec Havala MporpaMMbl 00pabOTKM MpephiBaHUSA (aapec BEKTopa
MpepbIBaHUsl), 0OECIIEUnBAET MEPEXO K ITOM MporpaMMe Mociie BBHIOJIHEHHS TeKyIled KOMaHAbl U
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COXpaHEHHUs B MaMATH (B CTEKE) TEKYIIEro COCTOSHHUS PEerucTpoB mporeccopa. [lo okoHuaHuu
mporpaMmbl  00paOOTKH TMpEepbIBaHUS MPOLIECCOP BO3BpAIIAETCs K IMPEpBAHHOW Mporpamme ¢
BOCCTaHOBJICHHBIMHU W3 MaMSTH (M3 CTEKa) 3HAYCHUSIMH BHYTPEHHUX PETHUCTPOB.

Cxema ynpaBJ/jieHUsI IPSIMbIM JOCTYIIOM K NAMATH CIY>KUT JJIs1 BDEMEHHOTO OTKJIFOUCHUS
mpoleccopa OT BHEIIHUX IIMH M MPUOCTAHOBKU PabOTHI IMpolieccopa Ha BpeMs MpeaoCTaBJICHUS
MPSIMOTO J10CTYyIa 3alPOCUBIIEMY €0 YCTPOUCTBY.

Jloruka __ ynpaBJieHHsl OpraHM3yeT  B3aUMOJCHCTBHE  BCeX  Y3JI0B  Ipoleccopa,
MIepeHanpaBiigeT JaHHbIe, CHHXPOHU3UPYET paboTy Mpolieccopa ¢ BHEIIHUMHU CUTHAJIAMH, a TaKKe
peasim3yeT Nnpoleaypbl BBoJa U BbIBOAA HH(OPMAILIUH.

TakuMm 006pa3zoM, B Xxoz1e paboTHI Ipoleccopa cxema BhIOOpKH KOMaH BHIOMpaeT
M10CJIEI0BATEIbHO KOMaH bl U3 NTaMSTH, 3aT€M 3T KOMaH/bl BHIIOJIHSIOTCS, IPUYEM B CiIydae
HeoOxoauMocTu 00padoTKu AaHHBIX moakmouaercs AJIY. Ha Bxoast AJIY moryT nogaBatbest
oOpabaThiBaeMble TaHHBIE U3 AMSTH WM U3 BHYTPEHHUX PETUCTPOB. Bo BHYTpEHHUX perucrpax
XpaHATCA TaKKe KOJIbl apecoB 00padaThIBAEMBbIX JIaHHBIX, PACIIOJIOKEHHbIX B TaMsITH. Pe3ynbraT
06pabotku B AJIY n3MeHseT COCTOsIHME PErucTpa MPU3HAKOB U 3alIMChIBAETCS BO BHY TPEHHUIM
PETUCTp UJIM B IaMATh (KaK UCTOYHUK, TaK ¥ IPUEMHUK JaHHBIX YKa3bIBAa€TCs B COCTaBE KOJa
komaHbl). [Ipu HeoOxonumocTy nHdopMaLns MOKET EPENUCHIBATHCS U3 MaMTH (WU U3
yCTpOWCTBa BBOJA/BbIBOJA) BO BHYTPEHHUMN PErHCTP WM U3 BHYTPEHHEIO pErucTpa B NamsTh (WK B
YCTPOMCTBO BBO/IA/BBIBOJIA).

BHyTpeHHue perucTpsl 1000ro MUKpOINpoLeccopa 00s3aTeIbHO BHINOIHAIOT JBE CIIy>KEeOHbIE
(GyHKIIUU:

ONPENEIA0T aIpec B aMATH, I'1€ HAXOAUTCS BBIIOJIHAEMAs B JAHHBIM MOMEHT KOMaH/1a
(byHkIUST cuemuura Komano MK yKazamensi KOMAHO);

ONPEICISIIOT TEKYIIU afpec cTeka (PyHKLIUS yKazamens cmeka).

B pa3zHbIX mporeccopax s KakJ10M U3 3TUX QYHKIIUHA MOXKET OTBOAUTHLCS OJMH WUJIU JIBa

BHYTPEHHHMX PETUCTpa. DTH JIBA yKa3aTels OTIMYAIOTCA OT APYTUX HE TOJIBKO CBOUM
crier pUUecKuM, CIy)KeOHbIM, CHCTEMHBIM Ha3HAYE€HHEM, HO M OCOOBIM CITOCOOOM M3MEH EHUS
cogepxxumoro. Mx conepkumoe mporpaMMbl MOTYT MEHATh TOJIBKO B ClIydae KpaHen
HEOOXOIMMOCTH, TaK Kak Jt00as omubKa Ipy 3TOM I'PO3UT HapyllIeHHeM paboThl KOMITbIOTEpa,
3aBHUCAHUEM U MIOpYEH CONEPKUMOTr0 MaMsTH.

ConepxxuMoe ykazamena (cuemuuka) Komano U3MeHsercsa ciaenyoumM oOpasoM. B Havane
pa6OTLI CUCTEMBI (HpI/I BKJIKOYCHHUU HI/ITaHI/IH) B HEro 3aHOCHUTCA pa3 W HaABCCrJa YCTAHOBJICHHOC
3HaueHue. DTO MEPBBIM aJpec MPOorpaMMbl HA4aJIbHOI'O 3allycka. 3aTeM I10CJE€ BBIOOPKU U3 MAMSITH
KaX/I0i cieayroned KOMaHIbl 3HAYEHHE YKas3aTelas KOMaHJ aBTOMATUYECKH YyBEJIMYUBaETCA
(MHKpeMEHTHpyeTCsl) Ha eAMHUIy (MJIM Ha JBa B 3aBUCHUMOCTH OT ¢opMara KOMaHA U THIA
npoueccopa). To ecTh cienyromas koManaa OyaeT BEIOUpaThCs U3 CIENyIOLIEro 1Mo NOopsAAKy ajgpeca
namsaT. [Ipu BbIMOIHEHUM KOMaH] Iepexojia, HapylIaloluX 0CIe10BaTebHbIN nepedop aapecos
maMATU, B YKa3aTejib KOMaHJ NPHUHYAHUTCIBHO 3allUCBIBACTCA HOBOC 3HAYCHUC — HOBBIH aapcec B
IaMsATH, Ha4MHasg C KOTOPOro ajpeca KOMaHJ OIATh K€ OyayT mepeduparbes MOCIE0BATENbHO.
Takas jxe cMeHa COJIEPKMMOI0O yKazaTeslsi KOMaHJ IMPOM3BOJAMTCS IPH BBI30BE MOAIPOTrPaMMBbl U
BO3BpAaTe U3 Hee WM MPHU Hayajie 00pabOTKU MPepbIBAaHUS U MOCIIE €ro OKOHYaHUS.

1.9 Jlekmus Ne9. CereBasi moaeab OSI (2 waca)
1.9.1 Bonpocshl JeKumnu:

1. CereBas mozenb OSI.

2. Ctpykrypa cranaapros |EEE 802.X.

1.9.2 Kparkoe coaep:kaHnue BONPOCOB

1. CereBas moaean OSI.
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Mexnynaponnas Opranuzanus no Crangapram (MOC, International Standards Organization
— ISO) npennoxuna B ka4yecTBe CTaHapTa OTKPHITHIX CUCTEM CEMHYPOBHEBYIO KOMMYHUKAIIMOHHYIO
moxens (puc.1.19), m3Bectnyio kak OSI-momens (Open Systems Interconnection) — wmozmenb
BzaumopneiictBust OTkpoiThix Cucrem (BOC).

Kaxnpiit ypoBenb OSI-monenn otBewaeT 3a OTHElbHBbIE crnenuduueckue QYHKIUH B
KOMMYHHKAIMSX M PEaM3yeTCs] TEXHHUYECKHMMH U MPOTPAMMHBIMH CPECTBAMHU BBIYHCIUTEIbHON
CeTH.

du3uvyecKuii ypoBeHb
VYpoenb 1 — dusuueckuit (physical layer) — campiit Hu3kuii ypoBenb OSI-monenu, onpenensironmit
MPOIeCC MPOXOXKIECHUSI CUTHAJIOB Uepe3 Cpely Mepefadyn Mexay CeTEeBhIMH YCTpoilcTBaMu (y3JaMu
CEeTH).

Peanuzyer ynpaBiieHrne KaHAJIOM CBSI3U:

. MOJKIIIOUEHHUE U OTKJIFOUEHHE KaHala CBSI3U;

. (dbopMUpoBaHUE TTepeaBaEMbIX CUTHAJIOB U T.II.

OnuceiBaeT:

. MEXaHUYECKUE, DIJIEKTpHUECKHe ¢ (QYHKIHMOHAJbHBIE XapaKTePUCTUKU  CPeIbl
nepenavu;

. cpelncTBa Il YCTAHOBJICHMS, TMOJACPX)AHHUS U  Pa3beAUMHEHHS (HUIUYECKOTO
COEITUHEHUS.

ObecnieunBaeT Mpu HEOOXOAUMOCTHU:

. KOAMPOBAHKE JAHHBIX;

. MOJYJISILIUIO CUTHAJA, IEePeAaBaeMoro Mo cpese.

JlanHbIe (U3MYECKOTO YPOBHS IMPEICTABISIOT COOOW MOTOK OWTOB (IOCIENOBATEIBHOCTH
HYJICH UJTU €NHUIT), 3aKOIUPOBAHHBIC B BUJIEC DJICKTPUUYCCKUX, ONTUYECKUX UITH PAJU0 CUTHAJIOB.

N3-3a Hanmuust momex, BO3JECHCTBYIOMIMX HA AJIEKTPUYECKYIO JIMHUIO CBS3U, JOCTOBEPHOCTH
nepeaady, usMepseMas Kak BEpOSITHOCTb MCKaKeHUsl ofHoro oura, cocrtaBiser 10-4 — 10 -6. Oto
o3Hayvaer, 4yTo B cpenHem Ha 10000 — 1000000 O6ut nepemaBaeMbIX JaHHBIX OAWH OMT OKa3bIBACTCS
HCKa)XEHHBIM.

KanajbHblil ypoBeHb

KananbHbIll ypoBeHb WM YPOBEHb Iepenaun JaHHbIX (data link layer)
SBJIIETCS] BTOPBIM ypoBHeM OSI-monenu.

Peamusyer ynpasieHue:

. JIOCTYTIOM CETEBBIX YCTPOMCTB K Cpele Nepenayu, KOorjaa JBa Wiu 0oJiee yCTPOMCTB
MOT'YT HCIOJIb30BATh OJIHY U Ty K€ Cpeny Nepeaayn;
. HAJIeKHOM Tiepefayell JaHHBIX B KaHAJE€ CBS3HM, [IO3BOJISIOUIEH  yBEIUYUTH

JIOCTOBEPHOCTH Nlepeayu JaHHbIX Ha 2-4 mopsaka.

OnuchIBaET METOABI I0CTYIIAa CETEBBIX YCTPOMUCTB K Cpe/le Mepeiaun, OCHOB aHHBIE, HAIIPUMED,
Ha repejaye Mapkepa Wik Ha COIIEPHUYECTBE.

Ob6ecneunBaer:

. (GyHKIIMOHATBHBIE M MPOLEAYPHBIE CPEACTBA MJSl YCTAHOBJEHUS, MOIACPXKAHUA U
pa3pbiBa COCIMHEHNUS,

. yIpaBjieHUE MOTOKOM JJIsi TIPEAOTBpAIEHUs TTEPENOJHEHUSI TPUEMHOI0 YCTPOICTBA,
€CJIM €ro CKOPOCTh MEHbIIIE, YEM CKOPOCTb MEPEAAIOIIEro yCTPONUCTBA;

. HaJISKHYIO Tepeady MTaHHBIX uyepe3 (pU3ndecKkuii KaHaid ¢ BEPOSTHOCTBIO MCKaKEHUS
nauHbiX 10-8 — 10 -9 3a cuér npuMeHeHus METO0B U
CpeacTBa KOHTPOJIS TMepeAaBaeMbIX TaHHBIX W TMOBTOPHOHM Mepenayd JaHHBIX NP OOHAPYKEHU U
OILMOKH.

Takum o0pa3om, KaHaNbHBIH YpPOBEHb OOECHEYMBAET JOCTATOYHO HANSKHYIO TIepenady
JAHHBIX Yepe3 HCHAICKHBIN (PU3UYESCKUI KaHaJl.
biiok naHHBIX, TepenaBaeMblii Ha KaHAJILHOM YPOBHE, Ha3bIBACTCS
kaapom (frame).

Ha xaHampHOM YypOBHE MOSIBJISIETCSI CBOWCTBO aJpECyEeMOCTH
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nepefaBaeMbIX JaHHBIX B BUAE (u3MueckuX (MAIIMHHBIX) aApecoB, HasbiBaeMbIx Takke MAC-
aJipecaMH U SIBISIOIIMXCS O0OBIYHO YHUKAJIbHBIMU UACHTU(DUKATOPAMU CETEBBIX YCTPOMCTB.

Kax Oyner mokazano B pazgene 3, yauBepcaipubie MAC-aapeca B JIBC Ethernet u Token
Ring sBnsitoTcst 6-0alTHRIMH M 3aITMCHIBAIOTCS B IMIECTHAALIATEPUIHOM BHE, MPUIEM OAMTHI agpeca
paznenens! geducom, Hanpumep: 00-19-45-A2-B4-DE .

K nponenypam kaHanbHOTrO ypoBHS OTHOCSITCS:

. N00aBIJICHHE B KaJPbl COOTBETCTBYIOIIUX aJJPECOB;
. KOHTPOITb OIINOOK;
. MOBTOPHAS, TPU HEOOXOIUMOCTH, Tepeaada Kapos.

Ha xanansHoM yposHe padotatoT JIBC Ethernet, Token Ring u FDDI.

CeTeBoii ypoBeHb

CerteBoii ypoBeHb (network layer), B oTiu4me OT JBYX NMpeABLIYIINX, OTBEYAET 3a Iepenavy
nanHbix B CIIJI u ynpasisier mapupyTu3anueil cooOIeHnii — nepefayeil yepes3 HECKOJIbKO KaHajoB
CBSI3M IO OTHOM HMJIM HECKOJBKUM CETSIM, YTO OOBIYHO TpeOyeT BKIIIOUEHHS B MAKET CETEBOrO ajpeca
MIOJTy4aTes.

biok naHHBIX, IepenaBacMblil HA CETEBOM YPOBHE, Ha3bIBACTCS IAKETOM
(packet).

CereBoil agpec — 3T0 cnenMpUUECKU WICHTUPUKATOP Ul KaKIOW IMPOMEKYTOUHOM CeTH
MEX]ly UICTOUHUKOM M IPUEMHUKOM UH(POPMALIUH.
CeTeBOl ypOBEHB pEAU3YET:

. 00paboTKy OImMOOK,

. MYJIBTHILIEKCHUPOBAHHE MTAKETOB;

. yIpaBJeHHE MOTOKAMH JaHHBIX.
Camble U3BECTHBIE IPOTOKOJIBI TOT'O YPOBHSL:
. X.25 B ceTsIX ¢ KOMMyTalMed IaKeToB;
. IP B cersax TCP/IP;

. IPX/SPX B ceTsix NetWare.

Kpome Toro, x cereBoMy ypOBHIO OTHOCATCS MPOTOKOJIBI TOCTPOCHUSI MAPIIPYTHBIX TaOIUIY
st mapuipytuzatopo: OSPF, RIP, ES-IS, IS-IS.

TpaHcnopTHBIN YPOBEHb

TpancnopTHblil ypoBeHb (transport layer) HanOosiee MHTEpECeH W3 BBICHIMX YPOBHEH st
aIMUHUCTPATOPOB U pa3pabOTUYMKOB CETEH, TaK KaK OH YIPaBJSIET CKBO3HOU Tepeaavyeil cooOmeHunit
Mexay OKOoHeuHbIMU Yy3iamu cetd ("end-end"), obOecrneuuBasi HaIEKHOCTH M HKOHOMHUYECKYIO
3 PEeKTUBHOCTh Tepenaydl JaHHBIX HE3aBHCUMO OT MOJb30BaTess. [Ipm 3TOM OKOHEYHBIE Y3JIbI
BO3MOYKHO B3aMMOJIEHCTBYIOT 4€pe3 HECKOJIbKO Y3JIOB WIHM JaX€ 4Yepe3 HECKOJIBKO TPAaH3UTHBIX
cereil.

Ha tpancnopTHOM ypoBHE peanu3yercs:

1) npeoOpazoBaHue NJIMHHBIX COOOIIEHUI B MAKETHI MIPU UX Mepefade B CETU U 00paTHOE
npeodpazoBaHUE;

2) KOHTPOJIb TTOCJIE0BATEILHOCTH MPOXOXKICHHSI TAKETOB;

3) perynupoBaHue Tpauka B CETHU;

4) pacmo3HaBaHue TyOJIMPOBAaHHBIX MAKETOB U UX YHUUYTOXKECHHE.

Cnoco6 kommynukanuu "end-end" obseryaercs eiie ogHUM CIIOCOOOM aJpecariuu — aJipecoM
mpoliiecca, KOTOPBbIH COOTHOCHUTCS C OIPEACICHHON MPHUKJIAIHOW TIporpaMMor (TPpUKJIaIHBIM
MPOIIECCOM), BBIMOJHSAEMON Ha KoMmmbioTepe. KommbioTep OOBIYHO BBIMOJHSAET OJHOBPEMEHHO
HECKOJIbKO MPOTPaMM, B CBSI3H C YeM HEOOXOUMO 3HATh KaKOW MPHUKIAJIHON IIporpamme (Iporeccy)
MpeJHa3HAYCHO IOCTyNUBIIee cooOmeHue. [t 3Toro Ha TPaHCIOPTHOM YPOBHE HCIOJB3YETCS
CHenMaJbHbIA aapec, Ha3blBaeMbIi ajpecoM mopta. CeTeBoil ypoBEHb JOCTABIISIET KaXKIbIH MMAKET Ha
KOHKPETHBIN aJipec KOMITbIOTEepa, a TPAHCIIOPTHBIM YpOBEHb IepenaéT MOJHOCThIO COOpaHHOE
coo01IeHNe KOHKPETHOMY MPUKJIATHOMY MPOIIECCY Ha STOM KOMITBIOTEpE.

TpaHCIOPTHBIA YPOBEHb MOXKET MPEIOCTaBIATh PA3IMYHBIC TUIBI CEPBHUCOB, B YaCTHOCTH,
nepefady JaHHBIX O3 YCTAaHOBJICHUS COCIUHEHHUS WM C TPEIBAPUTCIBHBIM YCTAHOBJICHHEM
coeMHEeHHs. B mocieaHeM cliydae Tiepel HadajJoM IMepeladyd JaHHBIX C HCIOJIb30BAHHEM
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CIEeUaNbHBIX YIPABISIONIMX MAaKeTOB YCTaHABIMBAETCS COENWHEHHE C TPAHCIOPTHBIM YpPOBHEM
KOMIIBIOTEpa, KOTOPOMY IpeqHa3Ha4YeHbl IepenaBaeMble AaHHbIE. [locie TOro kak Bce JaHHBIE
nepeaansl, NOJAKIOUEHHE 3akaHuuBaeTcs. [Ipu nmepenade naHHbIX 0€3 yCTaHOBJIEHMSI COECIUHEHUS
TPAHCIIOPTHBIM YPOBEHb HCHOJB3YETCsl JUIS Iepefadyd OJMHOYHBIX IAKEeTOB, Ha3bIBAEMbIX
JnedTarpaMMaMu, HE TapaHTUPYysd WX HAJeXKHYI JocTaBKy. Ilepemaya JaHHBIX C YCTaHOBJIEHUEM
COCAMHEHHUSI IPUMEHSIETCSI JIJIsl HAJ[@KHOM TOCTaBKU JaHHBIX.

CeaHcoBblil ypOBeHb

CeancoBblif ypoBeHb (session layer) oOecmeunBaeT oOCHyXHBaHHE JBYX "CBSI3aHHBIX" Ha
YpOBHE IPEICTaBICHUS JaHHBIX 00BEKTOB CETU U YIPABIISIET BEJECHUEM JIHaJIora MEX/ly HUMH ITIyTeM
CHUHXPOHU3ALIMH, 3aKJII0YalOIelicsl B YCTAHOBKE CIYKEOHBIX METOK BHYTPH JUIMHHBIX COOOIIEHUH.
OTH METKH TO3BOJIAIOT IMOCJe OOHAapy>KEHUsl OIIMOKM MOBTOPUTH MEpeAady AAHHBIX HE C caMoOro
Hayaja, a TOJIIbKO C TOr0 MECTa, TJIe HaXOAUTCS ONMDKaiIias mpeablaylnas MeTKa 10 OTHOILIEHHUIO K
MECTY BO3HUKHOBEHUS OLUIMOKH.

CeaHCOBBII ypOBEHb INPEAOCTABISICT YCIYTd MO OPraHU3alMM W CHHXPOHM3ALHUU OOMEHa
JaHHBIMU MEXIY MPOIecCaMH YPOBHS MPEICTaBICHUM.

Ha ceancoBoM ypoBHe peanu3yercs:

1) YCTaHOBJICHHUE COEIMHEHUS C aJ[pecaToM U YIPaBICHHE CEaHCOM;

2) KOOPIMHALMS CBSI3U MPUKIAJHBIX TPOTpaMM Ha JIBYX pabOYMX CTaHIUSX.

YpoBeHb nipeacTaBIeHUs

VYpoBenb mnpencraBieHus (presentation layer) oOecredmBaeT COBOKYIMHOCTBH CITYEOHBIX
oTepaluii, KOTOpble MOXKHO BBIOpPAaTh Ha MPHUKJIAJIHOM yPOBHE ISl MHTEPIPETAIINH TIepeJaBaeMbIX U
MOJy4aeMBbIX JaHHBIX. DTH CIy>KeOHbIE Ollepallii BKIOYAIOT B ceOsi:

. yIpaBjeHue HHPOPMAIIMOHHBIM OOMEHOM;

. npeoOpazoBaHue (IEPEKOJUPOBKA) JAHHBIX BO BHYTPEHHUH QopmaT Kaxaou
KoHKpeTHOI1 OBM u o0paTHO;

® HII/I(l)pOBaHHe n I[CHII/I(l)pOBaHI/Ie JAaHHBIX C IEJIBIO 3alIMThl OT HCCAHKIIMOHUPOBAHHOI' O
J0CTYyIa;

® CKAaTUC JaHHBIX, II03BOJIAOIICC YMCHBIINTDH 00BEM nepeaaBacMbiX JdaHHBIX, 4YTO

0COOEHHO aKTyaJIbHO IIPU Iepeaye MyJIbTUMEIMHHBIX TaHHBIX, TAKUX KaK ayJIu0 U BUJEO.

Cryxe0OHbIe OTepalliy TOTO YPOBHS MPENCTABISIOT COO0I OCHOBY BCei
CEMHYPOBHEBOI MOJIENH U MO3BOJISIIOT CBA3BIBATH BOSAMHO TEPMUHAIBI M CPEICTBA BBIYUCIUTEIBHOMN
TEXHUKH (KOMIBIOTEPHI) CAMBIX Pa3HBIX TUIIOB U MPOU3BOIUTENCH.

IIpuxknaaHoii ypoBeHb

[Tpuknanuoii yposenb (application layer) oOecrmednBaeT HEMOCPEACTBEHHYIO IOIICPKKY
NPUKJIAIHBIX TPOLIECCOB M IpOrpaMM KOHEYHOI'O IIOJb30BATENsl, a TakKke YIpaBlIeHHE
B3aUMOJEHCTBUEM 3TUX IIPOrPaMM C pa3IN4YHbBIMU O0BEKTaAMH CeTU. JIpyruMH CI0BaMHM, PUKIIAIHON
ypoBeHb obecrieunBaeT uHTepdeiic mexay npukiaasaeiM 10 u cucremoii cBsizu. OH npenocTaBiser
MPUKJIAJHON IporpamMMe AOCTYH K Pa3JIMUHBIM CETEBBIM CIyxk0aM, BKIIOYas nepenady ¢ailioB u
JIEKTPOHHYIO I1OYTY.

2. Ctpykrypa cranaapros |[EEE 802.X.

B 1980 romy B umnctutyte IEEE Obln opranmsoBan komuter 802 1O CcTaHAapTU3ALNU
JIOKaJIbHBIX CETEH, B pe3yJibTaTe paboThl KOTOPOro ObLIO MPUHATO ceMeicTBO cTanaapToB IEEE 802 -
X, KOTOpbI€ COAEp’KAaT PEKOMEHJALMHU IO MPOECKTUPOBAHUIO HMXKHUX YPOBHEH JIOKAJIbHBIX CETeil.
[Toxxe pe3ynbTaThl pabOTBI ATOrO KOMHTETa JIETM B OCHOBY KOMIIJIEKCAa MEXKIYHAPOIHBIX
crangaptoB ISO 8802-1...5. Otu cranmapThl ObUIM CO3/1aHBI HA OCHOBE OYEHb PACHPOCTPAHEHHBIX
¢upmennbix crannaptoB ceteil Ethernet, ArcNet u Token Ring.

[Tomumo IEEE B pabGore mo craHgapTuU3alMd MPOTOKOJOB JIOKAJIBHBIX CETeH MpPUHUMAIU
ydyacTue W JApyrue opraHuzanuu. Tak, ajis cereid, pabOTarolMX Ha ONTOBOJOKHE, aMEPUKAHCKUM
UHCTUTYTOM T0 craHgaptuzauun ANSI Opu1 paspaboran cranmapt FDDI, o6ecneunBaromimii
ckopocTh mepemaun gaHHBIX 100 MO/c. PaboTel Mo cTaHmapTH3alMd MPOTOKOJIOB BEAYTCS TaKKe
accormanureit ECMA, kotopoit npunsatel cranaaptel ECMA-80, 81, 82 myig nokaabHOW CETH TUIA
Ethernet u Bnocnencreun crangaptel ECMA-89,90 mo metony nepenauu mapkepa.
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Cranpaptsel cemeiictBa IEEE 802.X 0xBaTbIBalOT TOJBKO JBa HHUXXHUX YPOBHS CEMHU-
ypoBHeBoii Mmozenu OSI - ¢pusznyeckuii 1 KaHaIbHBIA. DTO CBS3aHO C TEM, YTO KIMEHHO 3TH YPOBHH B
HauOONbIIEH CTENEHU OTPaXKalT CHelU(PUKY JOKalbHbIX ceTell. Crapliue ke YpOBHM, HauMHas C
CETEBOr0, B 3HAUUTENBbHON CTENEHUM HMEIOT OOIMe 4YepThl KakK s JIOKaJbHBIX, TaK M JUIS
rJI00AJIBHBIX CETEH.

Crenuduka JOKaIbHBIX CETEH Takke Hallljla CBOE OTPaKEHUE B PA3/ACIICHUU KaHAJIBHOTO
YPOBHS Ha JIBa MOAYPOBHS, KOTOPbIE YAaCTO HA3bIBAIOT Takke ypoBHsAMU. KananbHbil ypoBenb (Data
Link Layer) aenuTcs B TOKaJbHBIX CETSX HA JBA MOYyPOBHS:

. noruueckoii nepenaun aanubix (Logical Link Control, LLC);

. ynpasienus focrynoM k cpene (Media Access Control, MAC).

Yposerb MAC mnosiBWICS M3-3a CYLIECTBOBAHUS B JIOKAJIBHBIX CETAX Pa3JeIsieMON Cpenbl
nepefadyn AaHHbIX. FIMEHHO 3TOT ypoBeHb 00ecCreuynBaeT KOPPEKTHOE COBMECTHOE HMCIOJIb30BAaHUE
o01eit cpenbl, IPeaOCTaBIIsAs €€ B COOTBETCTBHHU C ONPEACICHHBIM aJrOPUTMOM B PACHOPSDKEHHE TOM
WIM UHOU cTaHIuH ceTu. [Tocnme Toro kak JOCTyI K cpee MoJydeH, €l MOXKET IOJIb30BaThCs Ooee
BBICOKHI ypoBeHb - ypoBeHb LLC, opranusyronmii nepenady JOrHu4eCKUX €IWHUI JaHHBIX, KaJIpOB
uH(pOopMaIUK, C pa3IMYHbIM YPOBHEM KauecTBa TPAHCIIOPTHHIX YCIYyT. B COBpeMEHHBIX JOKaJbHBIX
CeTSIX MOJYUYUIIM PACIPOCTPAHEHUE HECKOJIBKO MMPOTOKOIOB YpoBHSI MAC, peanu3yromux pa3andHble
aIrOPUTMBI JTOCTYIIA K pa3fensieMoi cpefe. DTH MPOTOKOJIbI MOJHOCTBIO ONPENEISOT CelU(pUKy
takux TexHosnoruii, kak Ethernet, Fast Ethernet, Gigabit Ethernet, Token Ring, FDDI, 100VG-
AnyLAN.

VYposenb LLC oTBeuaeT 3a nepegavy KaJapoB JAHHBIX MEXKIY y3JaMH C pa3IM4YHON CTENEHbIO
HAJKHOCTH, a TaKXKe peanuszyeT QyHKUIUU nHTepdeiica ¢ MpUIeralouM K HEMY CETEBBIM YPOBHEM.
Nmenno uepe3 ypoBenb LLC ceTeBoil mpOTOKOJ 3alpaliMBaeT y KaHAJIbHOTO YPOBHSI HYXXHYIO €My
TPAHCHOPTHYIO OIlEpaluIo C Hy)KHBIM KayecTBoM. Ha ypoBHe LLC cymiecTByeT HECKOIBKO PEXUMOB
paboThl, OTIMYAIOIIMXCS HAJIMYUEM MM OTCYTCTBHEM Ha 3TOM YpPOBHE MPOLEIYpP BOCCTAHOBJICHUS
KaJpoB B Cilydyae UX MOTEPH WM HMCKAXKEHUS, TO €CTh OTJIMYAIOIIMXCS KAa4eCTBOM TPAHCIOPTHBIX
YCIIYT 3TOT'O YPOBHSI.

[Iporokonsl ypoBaeit MAC n LLC B3auMHO HE3aBUCHUMBI - KaXK]blil IpoToKoJ ypoBHI MAC
MOJKET MMPUMEHSTHCS C JIFOOBIM TPOTOKONIOM YpoBHs LLC, 1 Hao60poT.

Cranpgaptsl IEEE 802 nmeroT 70CTaTOYHO YETKYIO CTPYKTYPY, IPUBEICHHYIO Ha puUC. 16:

802.1

OBuwme onpenenesws N1BC, canab ¢ mogansio ISO/OS|
Paagen 802,10 — HAHEYOHNE W PEANUIALMA MOCTOB

KanansHo# 802.2
ypoBeHs TNorvaecione NPOUBRYPH NEPEIaNM KARPOs
LLc ¥ CBR3L C CATEBMIM YPOBHEM
802.3 802.5
MAC I Ethemet [CSMA/CD] ] [ Token Ring ]
OUINYOCKHA
’ . anbg#
«ToncTuits suTan napa (STP)
KoaxcHan 108ase-5
4 MGa#ric | 16 MBairic
«Toramit» 108 2
HeaxpanuposanHan
suran napa (UTP) | 10Base-T

Onrosanokso ‘ 10Base-F I

Buran napa,
ONTOBANOKHO

100Base-T

Pucynox 16. Ctpykrtypa crannapros IEEE 802.X
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OTa CTPYKTYypa MOsBUIACH B pe3ysbTaTe 00JIbIION paboThl, MpoBeeHHON komuTeToM 802 1o
BBIICJICHUIO B pa3HbIX (PUPMEHHBIX TEXHOJIOTHAX OOLIMX IMOAXOJ0B M OOLIMX (PYHKLIMH, a Takke
COIJIaCOBaHUIO CTWJIEH MX onucaHus. B pesynbrate KaHajbHBbI ypOBEHBb ObLI pasliefieH Ha JBa
YIOMSHYTBIX HOAYpoBHA. OmnucaHue KaxJ0i TEXHOJOrMM pa3felieHO Ha JBE YacTH: OMMCAHHE
ypoBHs MAC u onucanue (pu3n4ecKkoro ypoBHs. Kak BHJIHO M3 PUCYHKA, MPAKTHUYECKU Yy Kaxa0u
TEXHOJIOTUM E€AUHCTBEHHOMY MNPOTOKOIY YpoBHA MAC COOTBETCTBYET HECKOJIBKO BapUAHTOB
MIPOTOKOJIOB (DM3UYECKOrO YpOBHS (HAa PUCYHKE B IEJIAX HKOHOMHH MECTa IPHUBEIEHBI TOJIBKO
texHonorun Ethernet u Token Ring, HO Bce cka3zaHHOE cHpaBeIJIMBO TaKXKe U JUISI OCTAJBbHBIX
TexHonoruii, Takux kak ArcNet, FDDI, 100VG-AnyLAN).

Hajn xaHadbHBIM ypOBHEM BCEX TEXHOJIOTMH HM300pakeH obOuwmil s Hux npotokon LLC,
MOJJEPAKHUBAIOLIMI HECKOIBKO PEXUMOB pabOThl, HO HE3aBUCHUMBIH OT BBIOOpa KOHKPETHOM
texHosnoruu. Cranaapt LLC xypupyer nogkomutet 802.2. Jla’ke TEXHOJIIOTMH, CTAaHIaPTU30BAHHbBIE
He B paMkax komurera 802, OpMEHTHPYIOTCS Ha HcIoJsb30BaHue mnportokoia LLC, onpeneneHHoro
crangaptom 802.2, nanpumep nporokosn FDDI, ctangaptuzoBanubiii ANSI.

OCOOHSIKOM CTOSIT CTaHAApTHI, pa3padaTeiBaeMbie TonkomuTeToM 802.1. DTH cTaHAapTHI
HOCAT OOLIMM Ui BceX TexHOoNorui xapaxrep. B mogxkomurtere 802.1 ObumM pa3paboTaHbl oOuiue
OIIPEEIICHUs JIOKAJIbHBIX CETEH M UX CBOMCTB, OIpeneseHa cBsa3b Tpex yposHel moaeim IEEE 802 ¢
monenbto OSI. Ho nauOonee mnpakTuyecku BaxxHbIMU sBIsitOTCA cTaHaapTel 802.1, kotopsle
OIMCHIBAIOT B3aUMOJIEWCTBHE MEXKIYy COOOM pas3IMYHBIX TEXHOJOIMH, a TaKKe CTaHAapThl IO
MIOCTPOEHHUIO OoJiee CIOXKHBIX CeTel Ha OCHOBE 0A30BBIX TOMOJOIMHA. JTa rpynna cTaHAapTOB HOCUT
o01ee Ha3BaHUE CTaHJIAPTOB MEKCETeBOro B3aumozencTeus (internetworking). Crona BXOIAT Takue
BaXKHbIe cTaHJApThl, Kak cranaapT 802. ID, omuceiBaromuil JOruky paboThl MOCTa/KOMMYTaTOpa,
craumapt 802.1H, onpenensitomuii paboTy TpPaHCAMPYIOIMIETO MOCTa, KOTOPBIA MOXET 0e3
Mapuipytuzatopa o0beaussaTh cetu Ethernet u FDDI, Ethernet u Token Ring u 1. n. Ceroanst Habop
CTaHJapToOB, paspaboraHHbIX noakomurerom 802.1, mpomoirkaer pactu. Hampumep, HelnaBHO OH
MOMOJHUJICS BaXHbIM cTaHzaproM 802.1Q, ompeaensonmM crnocod MOCTPOSHHUS BHPTYaIbHBIX
nokasibHbIX ceTeld VLAN B ceTsix Ha OCHOBE KOMMYTaTOPOB.

Crannaptsl 802.3,802.4,802.5 n 802.12 onuchIBalOT TEXHOJIOTHHU JOKAJIBHBIX CETEH, KOTOpPbIS
MOSIBIJIMCH B pe3yJibTaTe YIy4IIeHUH (UPMEHHBIX TEXHOJOTHH, JermmX B UX OCHOBY. Tak, OCHOBY
crangapta 802.3 cocraBuna texnoinorusi Ethernet, pazpaborannas xomnanusimu Digital, Intel u
Xerox (mmu Ethernet DIX), crammapt 802.4 mosBuics | kak o0oOmieHue TexHonorun ArcNet
komranuu Datapoint Corporation, a ctangapt 802.5 B OCHOBHOM COOTBETCTBYET TexHoioruu Token
Ring komnanuu IBM.

Hcxonnble pupMeHHBIE TEXHOJIOTMHM U UX MOAU(DUIIMPOBAHHBIE BAPUAHTHI - cTaHAApThl 802.X
B psijie Ccly4yaeB JOJTHe T'oJbl CyllecTBOBaIM mapaiensHo. Hanpumep, texHonorus ArcNet Tak 10
KOHIIa He ObLIa IpUBEJEHA B COOTBETCTBHE co cTaHAapToM 802.4 (Temeps 3TO AenaTh MO3AHO, TakK
Kak Tae-T0 mpuMmepHo ¢ 1993 roma mpousBoncTtBO obOopymoBaHus ArcNet OBIJIO CBEPHYTO).
Pacxoxnenus Mmexnay texHomormeid Token Ring u crammaprom 802.5 ToXe NEpPHOAUYECKU
BO3HUKAIOT, TaK Kak komnanus IBM perynspHo BHOCUT yCOBEpIIEHCTBOBAHUS B CBOIO TEXHOJIOTHIO U
komuter 802.5 oTpakaeT 3TH YCOBEPIICHCTBOBAHUSA B CTaHIAPTE C HEKOTOPBIM 3aI03JaHUEM.
Uckmouenne cocraBisier TtexHonorus Ethernet. ITocnennuit ¢upmennsiii crannapt Ethernet DIX
obu1 npuHAT B 1980 rogy, u ¢ Tex mop HUKTO OOnblIe HE MPEeINPUHUMAI MOMBITOK (UPMEHHOIO
pazeutus Ethernet. Bce HoBmectBa B cemelictBe TexHojoruii Ethernet BHocsATCS TOJIBKO B
pe3yJibTaTe MPUHATUSA OTKPBITHIX CTaHIapTOB KomuTeToM 802.3.

Bonee nmo3nHue cTaHAapThl M3HAYAIBHO pa3padaThIBAIMCh HE OJHON KOMITAHHEH, a TPYIIION
3aMHTEPECOBAHHBIX KOMIIAHMH, a ITIOTOM IIepelaBaluch B cOOTBeTCTBYOMM noakomurer IEEE 802
st yrBepxkaeHus. Tak mpousonuto ¢ texHojorusimu Fast Ethernet, 100VG-AnyLAN, Gigabit
Ethernet. ['pynma 3anHTepecOBaHHBIX KOMITAHWN 00pa30BbIBalia CHaYa1a HeOOIbII0oe 00hEIUHEHNUE, a
3aTeM MO0 Mepe pPa3BUTUS paboOT K HeMy INPHUCOCTUHSUIMCH JPyrHe KOMIIAHWH, TaK YTO Mpoliecc
IIPUHATHUS CTaHAAapTa HOCHJI OTKPBITHIN XapaKkTep.

Ceronnsa xomuteT 802 BKIHOYAET CIEAYIOIIMN P MOJKOMHUTETOB, B KOTOPBIA BXOIAT Kak
YK€ YIIOMSIHYTbIE, TaK U HEKOTOpbIE APYyTHE:
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802.1 - Internetworking - o0benuHeHue ceTel;

802.2 - Logical Link Control, LLC - ynpaiieH#e JIOTHYeCKON Tepenayeii JaHHbIX;

802.3 - Ethernet ¢ metogom nocryna CSMA/CD;

802.4 - Token Bus LAN - nokanbHbIE ceTH ¢ MeTogoM goctyna Token Bus;

802.5 - Token Ring LAN - nokaseHbie cetr ¢ meTogoM noctymna Token Ring;

802.6 - Metropolitan Area Network, MAN - ceTnMeramnorcos;

802.7 - Broadband Technical Advisory Group - TexHu4eckasi KOHCYJIbTallHOHHAS TPYIIIA 10
HIMPOKOIOJIOCHOMH Tiepeaye;

802,8 - Fiber Optic Technical Advisory Group - TexHu4eckasi KOHCYJIbTal[MOHHAS TPYIIIA MO0
BOJIOKOHHO-OIITHYECKUM CETSIM;

802.9 - Integrated Voice and data Networks - uHTerpupoBaHHBIC CETH Mepeaadd royioca u
JTaHHBIX;

802.10 - Network Security - cereBast 6€30MacHOCTb;

802.11 - Wireless Networks - 6ecipoBoziHbIC CETH;

802.12 - Demand Priority Access LAN, 100VG-AnyLAN - nokaibHBIE CETH C METOIOM
J0CTYMa MO TPEOOBAHUIO C IPUOPUTETAMH.

1.10 JIlekuust Nel0. 3anomunawmme ycrpoiictea IBM (2 uaca)
1.10.1 Bonpoce! JieKIHMK:

1. 3anomunaromue ycrpoiictea 9BM

1.10.2 Kparkoe coaepxxanue BOIPOCOB:

1. 3anomuHaromue ycrpoiicrsa 9BM

[Tamsarero OBM  HaspiBaeTCs COBOKYIHOCTb YCTPOWCTB, CIYXallMX JUIA 3allOMHUHAHUA,
XpaHEeHUs U BbIauu UHPOPMALUK.

OTtnenbHbIE YCTPOMCTBA, BXOASAIIME B 3Ty COBOKYIHOCTb, HA3bIBAIOTCSA 3allOMUHAIOLIMMU
ycTporictBamu (3Y) pa3IuyHbIX THIIOB.

Tepmun "3AIIOMHUHAIOIIEE YCTPOMCTBO" 06bIMHO HCIIOJIB3YeTCs TOra, KOraa pedb
UIET O MPUHLHKIIE MOCTPOECHUS HEKOTOPOro YCTPOWCTBA NMaMATH (HalpUMeEp, MOIYIPOBOJHUKOBOE
3V, 3V Ha )KecTKOM MarHuTHOM aucke u T.1.). A tepmuH "[IAMSATD" - korna XoTAT MOAYEPKHYTH
BBITMIOJHSEMYIO YCTPOWCTBOM IMaMATH JIOTUYECKYIO (DYHKIIMIO MJIM MECTO paclOjOXKEHHUS B COCTaBe
obopynoanus 9BM (Hanpumep, onepatuBHas namsth - OIl, BHEMIHAS MaMsTh U T.I1.).

Camoe 60sbp1I0€ PacpOCTPAaHEHHUE 3aIIOMHUHAIOIINE YCTPOMCTBA MPUOOPENN B KOMIIBIOTEPAX
(xoMmbloTepHass mnamsATb). KpoMme TOro, OHM NPUMEHSAIOTCS B YCTpOIICTBaX aBTOMAaTHKH U
TeJIEMEXaHUKH, B IPUOOpax JJIsl MPOBEIACHUS SKCIIEPUMEHTOB, B OBITOBBIX YCTpOWcTBax (TenedoHax,
¢doroanmnapaTax, XOJOJWJIBHHKAX, CTUPAIbHBIX MAIlIMHAX M T. 1.), B IUIACTHKOBBIX KapTOUYKaXx,
3aMKax.

3anoMHHAIONIME YCTPOWCTBA WIrpalOT BaXHYK poiib B obOmiel ctpykrype DOBM. Ilo
HEKOTOpPBIM OILIEHKaM HPOM3BOAUTENIBLHOCTh KOMIIBIOTEpPA Ha pa3HbIX Kiaccax 3agad Ha 40-50%
OIpENENACTCS XapaKTepUCTUKaMU 3Y pa3IMyHbIX TUIIOB, BXOASILUX B €M0 COCTaB.

K ocHOBHBIM mnapameTpaMm, XapaKTEpU3YIOLUIMM 3alOMUHAIOLINE YCTPOHCTBA, OTHOCATCS
€MKOCTb U OBICTPO/IEHCTBHUE.

EMKOCTh maMATH - 3TO MAaKCUMaJIbHOE KOJMYECTBO [JAHHBIX, KOTOPOE€ B HEH MOXKET
XPaHUTHCSL.

EMKOCTb 3allOMHHAIOLIET0 YCTPONCTBA MU3MEPSETCS KOJMYECTBOM aIPECYEMBIX JIEMEHTOB
(stueex) 3Y u umHOHN sueilku B Outax. B Hacrosiiee Bpems NpakTUYECKH BCE 3allOMHHAIOIINE
yCTpOWCTBa B KaueCTBE MHHHMMAJBHO aJ[peCyeMOoro 3jJeMeHTa HUCrnoibp3yioT 1 Oaift (1 Oaiit = 8
JBOMYHBIX pa3psaaoB (OUT)) U eMKOCTh NaMSATH yKa3bIBaeTcs B yKpynHeHHbIX eanHunax (K6, Mo, I'o
U T.J.)

3a o1HO OOpalleHue K 3alIOMHHAIONIEMY YCTPOHCTBY NMPOU3BOANUTCS CUNTHIBAHUE WM 3aIHCh
HEKOTOPOM €IUHHUIIBI JAHHBIX, HA3bIBAEMOM CIIOBOM, PA3JIMYHOM JJIs1 yCTPOWCTB Pa3HOro THUIIA.
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BbeicTpozelicTBie MaMATH ONpenessercs MPOJOJDKUTENBHOCTBIO ONEpaluy OOpalleHus, TO
€CTh BpEMEHEM, 3aTPauMBaEMbIM Ha IMOMCK HYKHOW HH(POpPMALUU B MAMATH U HA €€ CUUThIBAHUE, UIH
BPEMEHEM Ha MOMCK MECTa B IIaMATH, NIPEHAa3HAuYaeMOro JJi1 XpaHeHUs! JaHHOW MH(OpMaLuy, U Ha
€€ 3aIKCh.

NneanpHoE 3amoMHHAIOIIEE YCTPOMCTBO JOJDKHO 00Ja1aTh 0€CKOHEYHO OO0BIIONH €MKOCTHIO
U UMETh OECKOHEYHO Majioe Bpems oOpamieHus. Ha mpakTuke 3TW mapaMeTpbl HaxomasTcs B
IIPOTUBOPEYUH JpPYr APYTy: B paMKax oOAHOro tuma 3Y yJIydloIeHHME OJHOIO W3 HUX BEIET K
YXyIIIEHUIO 3HadeHus napyroro. K ToMy ke cieqyer HMMeTh B BHUAY U OKOHOMHYECKYIO
11eJIECO00Pa3HOCTh MTOCTPOEHUS 3aIIOMHHAIOIIET0 YCTPOMCTBA C TEMH WJIM WHBIMH XapaKTepUCTHKAMU
IpU JAHHOM YpOBHE pa3BUTHs TexHosoruu. IloaTomy B HacTosiiee Bpems 3allOMHHAOIINE
YCTpPOMCTBA KOMIIBIOTEPA, KaK 3TO M npeanonaran HelmaH, CTpoSITCS NHO HEpapXUYECKOMY
MPUHLINILY.

Hepapxuueckass CTpyKTypa NaMsiTH IO3BOJIIET HSKOHOMHYECKH J(PQPEKTHBHO COUYETaTh
XpaHeHue OOoNbIMX 00BEMOB MH(POPMAIMU C OBICTPHIM JOCTYIOM K MH(pOpPMALUU B IpOIecce ee
00paboTKH.

B cooTBeTCTBMM C MPUHIUIIOM HEPAPXHUU NAMATU BBIAEIAIOT BHYTPEHHIOIO U BHEUIHIOKO Ia-
MATb KoMmmbloTepa. IlepBas mcronb3yercs I BPEMEHHOIO XPaHEHHUsS [AaHHBIX M IPOrpaMM IIpU
BBIIIOJIHEHUH MIOCIIEIHUX, @ BTOpas - AJis JOJTOBPEMEHHOI O XpaHEHHsI JaHHBIX U [IPOrPaMM.

BHyTpeHHss naMsATh KOMIIBIOTEpA (€€ €llle HAa3bIBAIOT: OCHOBHAS MaMsITh) IpeHa3HaueHa AJIs
orepaTUBHON 00paboTku manHbix. OHa sBisieTcs OoJiee OBICTPOM, YeM BHEMIHSSI MaMSTh, YTO
COOTBETCTBYET NPUHLMILY MEPApXUM NaMATH, BBIIBUHYTOMY B NpoekTe [IpMHCTOHCKOW MaIlWHBI.
Crnenys 5TOMy NIPUHLMITY, MO>KHO BBIIEIUTh YPOBHU UEPAPXUU U BO BHYTPEHHEHN MaMSTH.

Ha HwxHeM ypoBHE HepapXxuM HAXOAMUTCS PErucTpoBas HamsATh - HaOOp pPErucTpoB,
BXOMSIIMX HEMOCPEACTBEHHO B COCTAaB MHKpoIpoiieccopa (meHTpaabHoro mporeccopa - CPU).
Peructpst CPU nporpaMMHO AOCTYIHBI U XpaHAT MH(OpMaIMio, HauboJiee 4acTo HCIOJIb3YEMYIO
IIPU BBIMOJIHEHUH POrpaMMbl: IPOMEXYTOUHbIE PE3yJIbTaThl, CUYETUMKHU LIUKIOB U T.A. Perucrposas
aMATh UMEET OTHOCUTENIBHO HEOOJbIIOH 00BbeM (10 HECKOIBKUX JECSITKOB MAIIMHHBIX ci0B). PII
paboTaeT Ha YacTOTE MPOLECCOpPa, MO3TOMY BpeMs JOCTyIa K Hell MUHMMAJIbHO U U3MEPSETCS B HC.

OnepatuBHas namsath (O3VY) - ycTpoiCTBO, KOTOPOE CIYXKHT ISl XpaHEHHUs WH(GOpMaIuu
(mporpamMM, MCXOAHBIX JaHHBIX, HPOMEXKYTOUHBIX M KOHEUHBIX pEe3yJbTaTOB 0OPabOTKM),
HEMOCPEeICTBEHHO HCIOJIb3YEMOM B XOj€ BBIMOJIHEHMs] MpOrpamMMbl B Ipoleccope. B Hacrosmiee
Bpemsi 00beM OIl mepcoHambHBIX KOMITBIOTEPOB COCTAaBIISIET HECKOJBKO COTEH Merabait. Bpems
o0pallleHus K OlepaTUBHON NaMsITH COCTaBJISIET HAHOCEKYH/IBI.

Jlns 3anonHenus npobena mexay PII u OIl mo o6bemy u BpeMeHH oOpallleHusl B HacToAIEe
BpEMS UCIOJIb3YETCsl KAII-NIaMsATh, BHICOKOCKOPOCTHAS NaMsATh (Aoporas), siBisiercs Oydepom Mexay
OII 1 MuKpOIpOIIECCOPOM, CTATUYECKAs ONlepaTUBHAS MaMSITh CO CHELMAIbHBIM MEXaHU3MOM 3aliCH
U CUUTHIBaHUS MH(OpManuM M IpegHa3HaueHa sl XpaHeHus HH(opmauuu, Hauboinee 4acro
ucrnonp3yemMol npu pabore mnporpammbl. Kak mnpaBmio, yacTh K3II-NAMATH paclojaraercs
HEMOCPeICTBEHHO Ha KpHCTallle MHUKpoIpoleccopa (BHYTPEeHHHMH Kd3II), a YacTh - BHE
MUKpoIpoleccopa (BHELIHS KauI-aMsITh). Kam-namsite nporpamMmmuo HenoctynHa. st odpaieHus
K Hell UCTI0MIb3YyI0TCS anmapaTHble CPECTBA MPOLIECCOPa U KOMIIbIOTEPA.

[13Y B anrnosspiuHoOM nuTepatype HasbiBaeTcs Read Only Memory (ROM), uto nocioBHO
NEepeBOAUTCA KakK "maMaTh ToJabKo it uTeHus". Ha3panue [13Y rosoput camo 3a cedst. Mnpopmanus
B [I3V 3anuceiBaeTcs Ha 3aBOAE-U3rOTOBUTENEC MUKPOCXEM IaMATH, U B JaJIbHEHIIEM U3MEHUTH €€
3HaueHue Henb3s. B T13Y XpaHuTCS KpUTHYECKH BayKHAS JIJIsi KOMITbIOTepa HHPOpMaIUs, KOTopas He
3aBUCHUT OT BBIOOpaA onepannoHHo# cuctemsl. [13Y - sHeprone3zaBucumas maMsTh.

B II3V naxonsares:

[Iporpammel 3amycka U octaHOBKM DBM

IIporpaMMbl TECTUPOBAHUS YCTPONCTB, IPOBEPSIIOLINE MIPU KaKJOM BKJIIOYEHUH KOMIIBIOTEPA
MPaBIIILHOCTH PabOTHI €ro 6JI0KOB

[Iporpamma ympaBieHust paboToii caMoro mpoieccopa

[Iporpammel ynpaBieHus: AUCIIEEM, KIIaBUATYPOH, IPUHTEPOM, BHEIIHEHN MaMATBIO

Wudopmarus o ToM, T7ie Ha TMCKE HAXOIUTCS ONEepallioOHHAasl cucTeMa.
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BuemHss (monroBpemMeHHas) HaMmsATh - 3TO MECTO JUIMTENBHOTO XPaHEHUsS JIaHHBIX
(mporpaMM, pe3yJabTaTOB pPAacy€TOB, TEKCTOB U T.1.), HE HCIOJb3YEMbIX B JaHHBII MOMEHT B
ONEPAaTUBHON NaMATH KOMIbIOTEpa. BHemHss namsaTh, B OTJIMYME OT ONEPATUBHOW, SBIIIETCA
sHeproHe3zaBucuMoil. Hocurenu BHemHell mamsTu, KpoMe TOro, 00€CleYyuBaIOT TPAHCIIOPTHPOB-KY
JNaHHBIX (IIEPEHOC C KOMIIBIOTEpa Ha KOMIBIOTEpP) B TeX ClydasX, KOrja KOMIIbIOTEpbl He
o0benMHEeHbl B ceTH (JIOKATbHBIC MM TJI00aNbHbIC). BHEIIHSS MaMaTh OpraHu3yeTcs, Kak MpaBuio,
Ha MarHUTHBIX U ONTUYECKHUX JAMCKAX, MATHUTHBIX JICHTAX.

Jns paboThl ¢ BHENMIHEH NaMsIThI0 HEOOXOAMMO HajdWyuWe HakonuTens (ycTpoicTsa,
00€eCIeynBaroIIero 3anuch 1 (MJIM) CYUThIBAHWE HHPOPMAIMHN) U YCTPOHCTBA XpaHEHHs HHPOpPMaIUH
- HOCHUTEJIS.

OcHOBHBIE BU/IbI HAKOIIUTEIIEH:

HAaKOIUTENH Ha )KeCTKUX MarHuTHbBIX Auckax (HXM/);

HakomnuTtenu Ha ontuyeckux auckax (HO);

HakonuTtenu Ha MaruuTHo aerte (HMJD);

HaKOIUTETN Ha TMOKMX MarHuTHBIX Auckax (HI'M/); u np.

WM cOOTBETCTBYIOT OCHOBHBIE BUJIbI HOCUTENEH:

x&ctkue MmarauTHbie qucku (Hard Disk);

micku CD-ROM, CD-R, CD-RW, DVD.

KacCeThl JIs1 CTpUMEpOB U apyrux MJI;

rubkue marautHsle aucku (Floppy Disk) (amamerpom 3,5mrofiMa u émkocteio 1,44 MO B
HacTosIlIee BpeMsl yCTapeln U MPaKTUYECKU HE UCIIOIb3YIOTCS) U AP.

Hakornurtenu Ha )keCTKUX MarHUTHBIX quckax (HXKMJD).

Hakonurens Ha >XKECTKMX MAarHUTHBIX JUCKax (BHHYECTEp) - 3TO Hauboliee MaccoBOe
3allOMHUHAIOIIEE YCTPOMCTBO OO0NbIION EMKOCTH, B KOTOPOM HOCUTENISIMU MH(DOPMALUU SBIISIOTCS
KpyTJIble aTIOMHUHUEBBIC IUIACTHUHBI — IUIATTEPhI, 00€ TMOBEPXHOCTH KOTOPBIX MOKPBITHI CIOEM
MarHuTHOro Marepuasna. Ha 3Toii MarHMTHOW MOBEPXHOCTH JHMCKa XpaHATCsS JaHHbie. MHpopMmanus
3alUCHIBAETCSI U CHUMAETCSl C MOMOILIBI0O MarHUTHBIX TOJIOBOK. Mcmonb3yercs [isi MOCTOSHHOI'O
XpaHeHus HHpOopMaIiK: POrpaMM U JTaHHBIX.

Tak xak HXM/J] umeroT Gomblre eMKOCTh U CKOPOCTh OOMEHA, OHU COCTaBJISIIOT OCHOBY
BHEIIHEH MaMATH KOMIBIOTEPOB, KOTOpasi CONEPKUT 06a3oBoe cucteMHoe U npukiagHoe [10, a Takxe
JAaHHBIC TSl ONIepaTUBHON 00paboTKH. SIBIsieTCss OCHOBHBIM HAKOIMTEJIEM JTAaHHBIX MPAKTUYECKHA BO
BCEX COBPEMEHHBIX KOMITBIOTEPAX.

Haxonurtenn Ha KeCTKMX AHMCKaX OOBEIUHSIOT B OJHOM KOPIYCE HOCHTENb (HOCHUTEIH) U
YCTPOWCTBO UTEHUSI/3AIKCH, a TAKXKEe, HEPEIKO, U MHTEp(ECHYIO YacTh, HA3bIBAEMYIO KOHTPOJLIEPOM
KECTKOTO IucKa. TUMUYHONW KOHCTPYKLHEH KECTKOrO JMCKA SBJISICTCS W CIOJIHEHHE B BUAE OJHOTO
yCTpOHCTBA - KaMmepbl, BHYTPH KOTOPOHl HaxXOOUTCS OAMH UM OoJjiee JHUCKOBBIX HOCUTENEH,
MOMEIIEHHBIX HAa OJIHY OCh, M OJIOK I'OJIOBOK YTEHMSI/3aMIMCH C X OOIIUM MPHUBOISAIINM MEXaHHU3MOM.

[MpuHuun paGoThl MAarHUTHBIX 3aIIOMUHAIOIINX YCTPOMCTB OCHOBAH Ha CIIOCO0aX XpaHEHHs
WH(pOpMAIUU C UCIIOIb30BAHUEM MAarHUTHBIX CBOMCTB MaTepuasioB. OOIas TEXHOJIOTUs MAarHUTHBIX
3aMIOMUHAIOIINX YCTPOMCTB COCTOMT B HAMAarHUYMBAHUM MEPEMEHHBIM MarHUTHBIM TOJIEM YYacCTKOB
HOCUTENSI W  CUUTBHIBAHHUA HMHPOpPMAlMM, 3aKOAMPOBAaHHOM Kak  00JIaCTM  NEpPEMEHHOMN
HaMarHUYE€HHOCTU. J{[MCKOBBIE HOCUTENN, KaK NPaBUJIO, HAMAarHUYMBAIOTCS B/I0JIb KOHLIEHTPUYECKUX
MoJiel — JIOPOXKEK, pacCHOJIOKEHHBIX IO BCEW IUIOCKOCTH BpAILAIOIIErocss HOCHUTENA. 3aluch
MPOU3BOAMTCSI B IMPpoBOM Koze. IIIOCKMH NHCKOBBI HOCHUTEIb BpallaeTcs B IIpolecce
YTEHUs/3alKiCH, 4YeM U olecrednBaercs 00CIyKMBaHUE BCEH KOHLUEHTPUYECKOW JOPOXKKU, UTEHUE U
3allUCh  OCYILIECTBJIIETCS IPU IOMOILIM MArHUTHBIX TOJIOBOK  YTEHUS/3alMCH, KOTOpbIE
MTO3ULIHOHUPYIOT 110 PAJNYCY HOCUTENS C OJHOM TOPOKKH HA IPYTYIO.

Jl1st onepaliMoHHOM CHUCTEMBl JaHHBbIE Ha JUCKAaX OPraHU30BaHbl B JIOPOKKU U CEKTOPBL
Hopoxku (40 wmm 80) mpeacraBisitoT coO0il y3KnMe KOHIIGHTPHUUYECKHe KOoJblla Ha aucke. Kaxmas
JIOPO’KKa pa3/ieieHa Ha 4acTH, Ha3blBaeMble cekTopaMu. [Ipy yTeHun UM 3anucu yCTpouCTBO BCeraa
CUMTBHIBACT MJIM 3alHCHIBAET II€JI0€ YHCIO CEKTOPOB HE3aBUCHUMO OT 00BEMa 3alpalirnBaeMoil
unpopmaruu. Pasmep cextopa paBeH 512 6aiit. Lumuuap — 3To obIiee KOJIUYECTBO TOPOXKEK, C
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KOTOPBIX MOXKHO CUMTaTh MH(GOpPMaLKIO, HE MepeMelnas roaoBok. Knacrep - HanMeHbIas o0JacTb
JMCKa, KOTOPYIO ONEpallMOHHAsI CHCTEMa MCIOJIb3YeT Mpu 3anmucu Qaiina. OOBIYHO KJIacTep - OAMH
U Heckonbko cekTopoB. B 1K 00br4HO ycTaHaBnIMBaeTCs OJUH WM JABA HAKOMUTENS HA THOKUX
JUCKax M OAVH HAKOIUTEIb HA JKECTKUX JUCKAX.

BuHuecTeprl IMEIOT ClIEyIOIE OCHOBHBIE XapaKTEPUCTHUKHU:

EMKoOCTB k€CTKUX TUCKOB — B HacTosee Bpems npesbimaet 300 I°6.

Yucno moBepxXHOCTEH — OIpeaenseT KOJINYecTBO (PU3NYECKUX TUCKOB, HAHM3aHHBIX Ha OCh.

Yucno UMIAMHAPOB — OIpENeNseT, CKOJbKO JOPOKEK OyneT pacrmoiaraTbcs Ha OIHOM
ITOBEPXHOCTH.

Yucno ceKTopoB — Ha OJHOW JOPOXKKE M 00Iee YUCIO CEKTOPOB Ha BCEX JOPOXKKAX BCEX
ITOBEPXHOCTEN HAKOIUTENS.

BpEMS 1OCTYIIA K JaHHBIM;

Hapsany ¢ HXKM/I, HO 3HAUMUTEIBHO pPEXKE, UCHOJIB3YIOTCS M HAKOIMUTEIW HAa MarHUTHBIX
6apabanax (HMB).

HakonurensM, A uX pasddueHus, MPUCBAMBAIOTCS HMeHa (MIAeHTU(UKATOpHI). 3a
HAKOMUTENSIMU Ha THOKUX JMCKax 3ape3epBHUpOBaHbI MMeHa A:, B:, 3a HaKONUTENIsIMHU Ha JKECTKUX
nuckax - umena C: u D:.

HAKOIIUTEJIM HA OIITUYECKUX JJUCKAX (HOM)

B nocnennee Bpems Bce 0Oojee IIMPOKOE pPACIPOCTPAHEHHME IOJIYYarOT HAKONUTENIM Ha
ontuueckux auckax (HOJ). bnaromapst maneHbkuM pasmepaMm (KOMMIAKT TUCKH TUaMeTpoM 3,5 u
5.25 nroiima), OONBIIONH €MKOCTH W HaJeKHOCTH OHHM CTaHOBSTCS Bce Oolee MOMyJSpHBIMH, BCE
MHTEHCUBHee ucnoib3yrores Ha [1K.

[IpuHUMI nelcTBUS ONTHYECKUX JUCKOB OCHOBAH Ha MCIOJb30BAHUM Jlazepa JJIs 3alUCU U
yTeHuss uH(opmanuu. B mpouecce 3amucu MOJYJIHMPOBAHHBI IO MHTEHCUBHOCTH JIy4 Jia3epa
OCTaBJISIET HA JMCKE Clied, KOTOPBI IIOTOM MOKHO IPOYMTATh, HAIPAaBUB HAa HEro Jyd Jja3zepa U
IIPOAHAJIM3UPOBAB OTPAKEHHBIN JTyY.

[To pynkumonansHomy npusnaky HOJl nenstcs:

1. HOJI TonpKo 11 YTCHUS,

2. HOJ/I ¢ o1HOKpaTHOM 3aMMChi0 U MHOTOKPATHBIM UTEHHEM;

3. HO/I ¢ BO3MOXHOCTBIO ME€PE3AIUCH.

ITepBas kareropusa HOJ/l ucnons3yer texnonoruro CD-ROM nns 3anucu 3Byka. Kommakr-
JUCKH MOJOOHO IMJIACTMHKAM H3TOTABJIMBAIOTCS Ha 3aBOJE WM3TOTOBUTEIE U PACHPOCTPAHSIOTCS C
HaHECEHHOH Ha HUX MHQOpMaIel, npenrHazHadeHHoH Tonbko 11 yteHus. CD-ROM umeer oueHb
IUTOTHYIO 3alMCh HHPOPMAIIUHN U eMKOCTh TUCKa JocTUuraet 2 I'6air.

Bropas xaTeropusi AMCKOB MO3BOJIIET CaMOCTOSITENBHO 3alMcaTh OAMH Pa3 MH(pOpMAIUIO,
OTHAKO 3aTEM 3alMCaHHYI0 HWH(OpMAII0 HEBO3MOXKHO HH CTEpeTh, HU mepe3anucars. CymHOCTh
Ipolecca 3alicH COCTOMT B TOM, YTO JIa3€pHBIM JIyd pPAa30rpeBaeT IMOBEPXHOCTb JHUCKa NEpen
MarHUTHOH 3amuChIBaroIIel rofoBKoi. [IoBEepXHOCTh AMCKa MEHSET OTpa)kaTelbHYI0 CHOCOOHOCTD,
4YTO OOHApPYKUBAET YUTAIOIIUH J1y4 Jlazepa. EMKOCTh Takux auckoB goxoauT no 10 ['GaidT.

Jlis TpeTbel KaTeropuu ONTUYECKMX IMCKOB MPHUHIMUM 3alucu U uyTeHust aHajsornueH HOJI
BTOPOM KAaTe€ropuy, HO B ONINYUME OT HUX OTU JAUCKH JOIYCKAIOT MHOIOKPATHYIO 3aIlHCh
uH(popMaIuu.

CD-ROM - HOJl npenctaBisioT MHTEPEC Uil apXUBUPOBaHUS MH(POPMAIIMU, U B Ka4eCTBE
yIoOHOTO CpelcTBa €€ TPAaHCIOPTUPOBKH; XpaHEHHS CJIOBapei, CIpaBOYHUKOB, PACIPOCTPAHEHHUS
muuen3uonHoro 110, a B Hacrosilee BpeMsi IMPOKO pacnpocTpaHeHa MpoAaka HEJIMLEH3MOHHOIO
I[IO0 umenno Ha Ttomax CD-ROM. 3T0 KOMNAaKT-IHMCK, ONTHMYECKUH HOCUTENb HH(OpMaIUH,
IpeaHa3HaYeHHbIN ToabKO s uTteHus. Joctyn k ganusiM Ha CD-ROM ocymectsisiercs ObicTpee,
YeM K JaHHBIM Ha JMCKEeTaX, HO MeIJIeHHee, yeM Ha k&cTkux nuckax. [lo mpuumHe OGosblioi
eMKOCTHM U Crocoba UCIOJIb30BaHUS KOMIAKT-AUCK M3TOTOBICH U3 TOJIMMEpa M TOKPHIT
MeTaJmmdeckor mnéHkoil. MupopManus cUuThIBa€TCS WMEHHO C OTOW METAJTMYECKOW TIIEHKH,
KOTOpasi MOKPbIBAETCS MOJMMEPOM, 3aIIMIIAIOIUM JaHHble 0T noBpexiaeHus. CD-ROM saBnsercs
OJTHOCTOPOHHHUM HOCHTEJIeM HH(POpPMAaIIUH.
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CuutbiBaHue uWHGOpPMAMU C JAUCKAa MPOUCXOAMT C ToOMomIbo Jasepa. doromaTduk
BOCIIPUHUMAET PAacCesHHBIN JIy4, U 3Ta HH(OpMAIUs B BUAE JIEKTPHUECKUX CUTHAJIOB MOCTYMAaeT Ha
MHUKpPOIIpOLIECCOP, KOTOPbIH Mpeodpa3yeT 3TU CUTHAJbI B IBOUYHBIE TaHHBIE.

Haxornurenu CD-R (CD-Recordable) mo3BoJsiFoT 3auchiBaTh COOCTBEHHBIE KOMITAKT-HCKH.

Hakonurenu CD-RW - sBrustoTcss HauOosee MOMYJISPHBIMH, IO3BOJIIOT 3alMChIBaTh U
nepe3zanuckiBath nucku CD-RW, 3anuceiBath qucku CD-R, yutate qucku CD-ROM, T.€. sBistoTCs
B OIpe/IeJIEHHOM CMbICIE YHUBEpPCAJbHBIMM KOMIIAKT-AMCKAMH MHOTOKPAaTHOM Iepe3anucH, pecypc
Iepe3anyucy OJHOr0 JUCKa COCTABIIsET IPUMEPHO HECKOJIBKO THICSY IIUKIIOB.

JIMCKM OIHOKPATHOM M MHOTOKpPAaTHOW 3alkMCH BHEIIHE OHW HHUYEM HE OTJIMYAKTCA OT
OOBIYHBIX KOMITAKT-TUCKOB, HO YCTPOHCTBO Y HUX pa3HOE.

DVD-ROM u DVD-RW. Cuapyxu, nucku DVD Beirnsaaat takke kak 1 CD-nucku. OnHako
Bo3MokHOcTe y DVD ropazno 6onbue. ucku DVD moryt xpanuts B 26 pa3 0oiblie JaHHBIX, 110
cpaBHeHHIO ¢ 00bruHBIM CD-ROM. Nmest ¢pusnveckue pasmMepsl U BHEHIHUNA BHJ, KaK y OOBIYHOTO
koMmmakT-aqucka unm CD-ROM, nucku DVD cranu orpoMHBIM CKayKOM B OOJIACTH €MKOCTH IS
xpaHenus: uHdopmanuu. Ilo cpaBHeHuto co cBouMm mnpeakom, BMemjaroumM 700 MB naHHBIX,
CTaHJAPTHBIN OAHOCIONHBIN, OJHOCTOPOHHUHN nruck DVD moxet xpanuts 4.7GB nannbix. Ho 310 He
npenen - DVD MoryT u3roraBiamBaThCsi IO JIBYXCJIOWHOMY CTaHJAApTy, KOTOPBIA I103BOJIAET
YBEJIMYUTh EMKOCTh XPaHMMbIX Ha OJIHOH cTopoHe naHHbIX 10 8.5GB. Kpome 3toro, aucku DVD
MOTYT OBITh ABYXCTOPOHHUMH, YTO YBEIMYMBAET eMKOCTh ofHOro aucka 1o 17GB. IIpenmymiectsa
HOBOI'O CTaHJapTa MaKCHUMAaJIbHO MPOSIBISIFOTCS KaK pa3 MpU MPOCMOTPE BUAEOPHUIBMOB: 110 KAUECTBY
n3zobpaxkenus DVD-auck Ha TOJ0BY MPEBOCXOAMUT BCE MPEABIAYIE BUAe0POpMaThl, 3HAUUTEIHHOE
MOBBIIIICHHE KadecTBa 3ByKa oOecrneuynBaeTcs MNPUMEHEHHEM HOBBIX IH(PPOBBIX CHUCTEM
MHOTOKaHAJILHOTO 3ByKa. Hapsaay ¢ moBbIlIeHHEM KadecTBa J00aBiseTcs psija abCONOTHO HOBBIX, HE
CBOMCTBEHHBIX JAPYruM (popMaraM, MHTEPAKTUBHBIX BO3MOXKHOCTEW: BBIOOp sI3bIKa O3BYYMBAHUS,
BKJIIOUEHHE U BBIOOp s3bIKa CYOTHTpPOB, BBIOOp paKypca MpPOCMOTpa CLEHbI, BBHIOOp BapuaHTa
pa3BUTHUS COOBITUH, OBICTPOE MEPEKITIOUEHUE MEXKY CLIEHAMHU.

Blu-Ray BD (aurm blue ray — cunuii ngyd u disc — AucK) — (popMaT ONTHYECKOIrO
HOCHUTEJNSI, UCIOJIb3YEMBIN I 3alKiCd U XpaHeHHs] HU(POBBIX JAaHHBIX, BKIIOYAsh BUACO BBICOKOM
YETKOCTHU C MOBBIIIEHHON IJIOTHOCTHIO.

HAKOIIUTEJIM HA MATHUTHBIX JIEHTAX (HMJI)

Hakonurenn Ha MarHUTHBIX JIGHTax ObUIM TIEPBBIMM BHEIIHUMH  3allOMHUHAIONIUM
YCTpOWCTBAMM M UIMPOKO HCHOJB30BAIUCh M HCHONB3YyIOTCa Ha Oonbpmmx OBM. Ha I[19BM
HaKOIUTEIN Ha MAarHUTHBIX JICHTaX HE MOJYYMIH IHUPOKOTO pacrpocTpaHeHus. OHU UCMONb3YIOTCA
TOJIbKO, KaK yCTPOMCTBA I PE3€pBUPOBAHUS (apXUBALIMK ) UH(DOPMALIUH.

JleHTONMPOTSKHBIE MEXAHU3MBI HOCAT Ha3BaHHWE CTpUMMeEpBL. KacceTsl ¢ MarHUTHOM JIEHTOM
BechMa pa3HooOpa3Hbl. EMKOCTh KacceT 3HaUMTeIbHA B JOCTUTAeT NecsaTku ['0aiT. JIeHTs! oTHOCSTCS
K HOCHUTEJISIM MH(POPMAIIMH C MOCJIEA0BATENbHBIM J0CTynoM. [locnenoBaTenbHbI JOCTYN O3HAYaeT,
YTO BBIYMCIHUTENIbHAS MalllMHA MOXKET OOpaTUTHhCS K HEOOXOAMMOHW 3amHCH TOJIBKO MepeMaThiBast
JIEHTY K TOMY MECTY T'Jleé OHa pacIoJjiaraercs, T. €. IpOCMaTpUBas 3alMCH MOCIEA0BATENILHO APYT 3a
JIPYTOM.

JIOCTOMHCTBO MAarHUTHBIX JIEHT SBJIsieTCS HEOOJbLIasi CTOMMOCTb M OYE€Hb BbICOKAs
HAJeKHOCTh XpaHeHus HHpopmanuu. Cepbe3HbIM KOHKYPEHTOM MAarHUTHBIM JIEHTaM HECOMHEHHO
BBICTYMAIOT ONTUYECKHE TUCKHA C MHOTOKPATHOM Mepe3anichio HHPOPMAaIIHH.

O6bryH0, HMJI Hcnionb3yroTcs B MUHHU-, Cyliep- U o01ero HazHaueHus 9BM s apXuBHOTO
XpaHEeHMs JaHHBIX M MPOrpaMM, KaK YCTPOMCTBa PEe3E€pPBHOIO KOIMMPOBAHUS JAaHHBIX, oOpalleHue K
KOTOPBIM IPOUCXOAUT PEAKO, @ MOXKET ObITh M HUKOTJa, HOO MOCIIEN0BAaTEIbHbIH METO/ OCTYyINA K
HUM JIeJIae€T Helenecoo0pa3HbIM MCIOJIb30BaHUE MX B KAayeCTBE BHEIIHEH MaMATH OINEpaTUBHOIO
oOMena. Hapsany ¢ TpaauuuoHHBIM O(QOPMIIEHUEM MAarHUTHBIX JICHT B BUJE O0OWH, MUCHOJIB3YIOTCS
KapTpuaxku, crpuMmepsl (ocodenno ans I1K, 3anuck mpousBoauTcss Ha MUHH-KacceTbl). CTpuMepbl
MO3BOJISIIOT 3alucaTh Ha HEOONBIIYI0 KacceTy ¢ MarHutHoi neHTod no 13 I'6 mHbopmanuu.
BceTrpoennsie B cTpuMep cpelcTBa ammapaTHOr'O CXATHS MO3BOJISIIOT aBTOMAaTHUECKH YIUIOTHSTH
nH(popMaIuio nepesn e€ 3aIUChbi0 U BOCCTAHABJIMBATH MOCJE CUHUTHIBAHMS, YTO YBEIUYHMBACT 00BEM
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coxpaHseMoil nHpopmauuu. HenoctaTkoM cTpuMEpoB SBJISETCS UX CPAaBHUTEIBHO HHU3Kasi CKOPOCTb
3aIlMCH, TIOMCKA U CUUTHIBAHUS UH(POPMAIUH.

Haxonurenn Ha ru6kux MarauTHBIX quckax (HI'MJI).

I'uOkumii Ouck, auckera - YCTPOWCTBO Il XpaHEHHUs HEOOJbLIIMX 00BEMOB HMH(MOpPMAaLNH,
MPENICTABIIAIONIEE COO0OM THOKMW TIJIACTHKOBBIM JTUCK C MArHUTHBIM TIOKPBITHEM B 3allMTHOU
000s104Ke (KBaApaTHBIM NpPEedOXpaHUTEIbHBIA KOHBEPT). JlMcKeTa yCTaHABIMBAETCS B HAKOIU-TEIb
Ha TMOKMX MarHUTHBIX JUCKaX, aBTOMaTHYECKH B HEM (UKcHpyeTcs. B HakonuTene Bpamaercs cama
JUCKETa, MarHUTHBIE TOJOBKM OCTAIOTCSl HEMOABM)KHBIMM. JlUCKeTa Bpamiaercs TOJIbKO IpH
obpateHnu k Heil. HakonuTens cBsA3aH ¢ MpoIeccopoM yepe3 KOHTPOJUIep TMOKHUX JIHCKOB.

Wndopmarus 3anuchiBaeTCs M0 KOHLEHTPUYECKUM JJOPOKKaM (TpeKaM), KOTOpbIe JAeNATCs Ha
cekTopbl. KonnuecTBo JOpOKEK U CEKTOPOB 3aBHCUT OT TUMA M dopmaTa AUCKeTbl. CEKTOp XpaHUT
MUHUMAJbHYIO TOPIHI0O HMH(GOPMALWHU, KOTOpas MOXKET OBITh 3almicaHa Ha JUCK WM CYMTaHA.
EMKOCTB cekTOpa MocTOsHHA U cocTaBiseT 512 Gaift. [locieHue HCTOIb3yeMble JUCKEThI EMKOCTBIO
1,44 M6 1 auametpoM 3,5110liMa B HACTOSIIIEE BPEMSI YCTapeau U MIPAKTUUECKU HE ITPUMEHSIOTCA.

OmuI-namMATh - 0COOBIN BUJ SHEPTOHE3aBUCUMOM, MTepe3anuchiBae-MOi MOy POBOAHUKOBON
naMsTH. DHeproHe3aBUCcUMas - He TpeOylomas JOMOJHUTEIBHON dHEepruu IJsl XpaHEHHs JTaHHBIX
(oHeprusi TpeOyeTcss TOJIBKO JUJIsl 3alllicu), Iepe3anucbiBaeMas - JOIyCKarollas W3MEHEHUE
(mepesanuch) XpaHUMBIX B HEW [aHHBIX U IOJYNPOBOAHMKOBas (TBepaoTenas) TO €CTb HE
colepKaiias MEXaHWYECKH MABWXKYIIMXCS dacTed (kKak oObruHble KEcTkue nucku wim CD),
IIOCTPOEHHAsl Ha OCHOBE HHTErpajbHbIX MUKPOCXEM.

OmuI-namMsATh UCTOpUYECKH TpoucxoauT oT ROM mamsatu, U QyHKIMOHUPYET MOJ0OHO
RAM. IIpu oTkir0ueHNH MUTaHUs JaHHbIe U3 (QIdII-namMsaTH He nponanaT. Flash-mamsarte, pabotaer
cymectBeHHO meaieHHee OIl u umeer orpaHrYeHHE 1O KOJUYECTBY IUKIIOB nepe3anucu (ot 10.000
10 1.000.000 nmst pa3HBIX THIIOB).

Nudopmanus, 3anucanHas Ha GIdUI-MAMATh, MOXKET XpaHUThCS JMTeIbHOE BpeMms (oT 20 a0
100 net), W cnocoOHa BBLIEPKUBATH 3HAUYMTENbHBIC MEXaHWYeckue Harpy3ku (B 5-10 pa3
MIPEBBIILAOIINE MpeaesbHO JONyCTUMBbIE JUTSt OOBIYHBIX AKECTKUX JIMCKOB).
OcHoBHnble npenmyinectBa Flash-namsitu nepen x&éctkumu nuckamu u Hocutensimu CD-ROM: Flash-
namMsTh nmoTpednsier 3HaunuTenbHO (mpumepHo B 10-20 u Gosiee pa3) MEHbIIE DHEPTHH BO BpPEMS
pabotel. B ycrpoiictBax CD-ROM, x€cTkUX nUCKax, KacceTax W APYTMX MEXaHUYECKUX HOCHUTEISIX
uHpopmaruu, OoJbIIas YaCTh SHEPTHMH YXOAWT HAa TPHUBEACHHUE B JBUKCHHE MEXaHUKUA ITUX
ycTpoiictB. Kpome Toro, Gmdmi-mamsaTh KOMMakTHEEe OONBIIMHCTBA JPYTUX MEXaHUYECKUX
HocuTened. bmaromaps HU3KOMY SHEPromoTpedJIeHHI0, KOMIAKTHOCTH, JOJITOBEYHOCTH U
OTHOCHTEIBHO BBICOKOMY OBICTPOJICHCTBUIO, (DIIDI-MAMATH HI€aTbHO MOAXOIUT ISl UCIIOTH30BAHMS
B KaUeCTBE HAKOIUTEISI B TAKUX MMOPTATUBHBIX YCTPOUCTBAX, KaK: MH(PPOBLIE POTO- U BUEO KAMEPHI,
COTOBBIE Tese)OHBI, HOPTATUBHBIE KOMIBbIOTEPI, MP3 -rteepsl, 1iudpoBbie TUKTOGOHBI, U T.II.

dusznueckre 0OCHOBBI (YHKIIMOHUPOBAHUS

K nacrosimiemy BpeMeHH CO3/1aHO MHOXKECTBO YCTPOMCTB, MPEIHA3HAYCHHBIX JJISI XpaHEHUS
JAHHBIX, OCHOBAaHHBIX HA MCIIOJH30BAHUHU CaMBIX pa3HbIX (pu3ndyeckux 3HPexToB. YHUBEPCATHLHOTO
peUIeHUsI HE CYIIECTBYET, KaXKI0€ COAEPKHUT T€ WIM HHbIE HEAOCTaTKHU. [103TOMYy KOMMBIOTEpHBIE
CHCTeMbl OOBIYHO OCHAIIAIOTCS HECKOJBKHMMH BHUAAMH CHCTEM XpaHEHHWs, OCHOBHBIE CBOICTBa
KOTOPBIX 00YCIaBIMBAIOT UX HCIOJIb30BAaHUE U HA3HAUCHUE

B ocHOBE paboTHI 3aIIOMUHAIOIIET0 YCTPOHCTBA MOXKET JIeXkKaTh JItoOoH usnyeckuii 2 ekT,
oOecreynBaOIIMil  PUBEJIEHUE CHCTEMbl K JBYM MM Oojee YCTOWUYMBBIM COCTOSIHUSM. B
COBPEMEHHOW  KOMIBIOTEPHOW  TEXHHUKE YacTO  HCIHONB3YIOTCA  (U3MUECKHE  CBOMCTBA
MOJIYOIPOBOAHUKOB ((d1I-NaMATh), KOTAa MPOXOXKIEHHWE TOKa Yepe3 MOITYIMPOBOJAHUK WM €ro
OTCYTCTBUE TPAKTYIOTCA KaK Hajguuue JiornyeckuX curHaioB 0 wim 1. YcTroluumBBIE COCTOSIHUS,
onpezensemMbple HampaBieHMeM HamarHudeHHoctd (MJI, MJI), mo3BOJISIIOT HCHOJB30BATH IS
XpaHEHMs JaHHBIX pa3HOOOpa3Hble MarHUTHbIE Marepuaibl. OTpakeHue WM paccesHue CBeTa OT
noBepxHoctd (CD, DVD umm Blu-ray nucka) Takke mo3BOJIsIeT XpaHUTh HH()OPMAIIHIO.
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C

1.11 JIexuus Nell. IIpoTokoJibl M AJrOPUTMBI MapIPyTH3anuu (2 yaca)
1.11.1 Bonpochl NeKuMu:

1. Knaccudukarust IpoTOKOJIOB MapuIpyTU3AIUH.

2. AIropuTMBI MapIIPYTU3ALMH.

3. BHemHue 1 BHYTPEHHUE LII030BBIE IPOTOKOJIBI.

1.11.2 Kparkoe coaepxxanue BOIPOCOB:

1.Knaccupukanus npoToK0J0B MapIIPyTH3ALHMH

[IpoTokonbl MapHIpyTH3allMK MpPeJHA3HAYEHBI Ui aBTOMATHYECKOr'o IMOCTPOEHUs TaliHil
MapLIpyTH3allMd, Ha OCHOBE KOTOPbIX IPOUCXOIUT  MPOJBHKEHHUE IAKETOB  CETEBOr0
ypoBHs. [IpoTOKOIBI MapuIpyTU3alMy, B OTIMYHE OT CETEBBIX MPOTOKOIOB, TakuxX Kak I[P u IPX, He
SBIIIOTCS  O0SI3aTENBHBIMU, TaK Kak TaOJMIla MapIIpyTU3alMd MOXET OBITh IOCTPOCHA
aMMHHMCTPATOPOM CETH BPY4HYIO. IIp1 3TOM B KPYIHBIX CETAX CO CIOXKHON TOMOJIOTHEN U OOJIBIINM
KOJIMYECTBOM aJbTEPHATUBHBIX MAapUIPyTOB MPOTOKOJIBI MAapUIPYTU3ALUUA BBIIOJHSIIOT OYEHb
BAKHYIO M TOJIE3HYIO pabOTy, aBTOMAaTU3UPYs MOCTPOEHUE TaOIHUI] MapIIpyTH3ALUH, THHAMUYECKU
ajanTupys TeKyumid HaOop pabouyMx MapIIPyTOB K COCTOSHHUIO CETH W TIOBBIMAs TEM CaMbIM €€
MIPOU3BOAUTENBHOCTD U HAJEKHOCTbD.

B HacTosi1ee BpeMs CyIecTBYET psifi IPOTOKOJIOB 00€CIEUNBAIOIINX MapuIpyTH3aluio B Ad-
Hoc cetax. [To npuHImmy norcka MapuipyTa BbIIEISIOT TPU KJlacca HPOTOKOJIOB: ITPOAKTUBHBIE,
peakTHUBHbIE U KOMOMHUPOBAHHBIE.

IIpoakTHBHBIE MPOTOKOJIbI MAPIIPYTU3ALUA

OTH  TUOBl  TMPOTOKOJIOB  OOECMEYMBAIOT  MpEIBAapUTENbHOE IOCTpOEHUE  Tabiuie
MapuIpyTH3alud, B KOTOPYIO BKJIIOYAIOTCS BCE U3BECTHbIE MapuipyThl. [lomoOHbIM moaxox
UCIOJBb3YIOT BCE MPOTOKOJIBI MapIIpyTU3allMM B IPOBOJIHBIX JIOKAJIbHBIX CETAX. B aToM ciydae,
IepechllIka MAaKeTOB HauWHaeTcs 0e3 3aJiepXeK, HO MPUCYTCTBYIOT HaKJaJHbIE PacXoibl HAa MOMCK
MapLIpyTOB M MOCTPOEHHE TabJIUIle MapLIpyTH3alUu, MOTOMY YTO HEOOXOIMMO MOJYy4YUTh BCIO
HEOOXOoANMMyI0 HMH(OpMAIMI0O O TOIMOJIOTMM CETH N0 Hadvala Mepefadd MakeToB. B manbHeiniem
JAHHbIE TMPOTOKOJIBI MPEANOJaraloT JOMOJHUTEIbHBIE PACXOAbl HA MOJAJEpKAHHWE MapLIPyTHOU
uHpopManuu B akryanbHoM Buue. [Ipumepamussisiorcss DSDV (Destination Sequenced Distance
Vector), OLSR (Optimized Link State Routing).

PeakTuBHBIE NPOTOKOJIBI MAPIPYTH3AL MU

OTH TUOBl TPOTOKOJOB HA3BIBAIOTCA MPOTOKOJIAMHU MO TpeOOBaHHIO. Y3Jbl HE XPaHAT
HEOOXOIUMYIO MapUIPYTHYIO HHPOPMAIHIO BCE BpeMsl. Y3el HHULIMUPYET MOCTPOCHNE MapuIpyTa Mo
TpeOOBaHUIO, B MOMEHT MTOCTYIIJICHHS 3alIpOca Ha Mepeaaydy JaHHbIX. DTOT
MEXaHM3M IOCTPOEHUS MaplipyTa OCHOBAH Ha aJIrOpUTME HABOJIHEHMS, Y3€Jl IPOCTO IepenaeT
IIEPBBIIl MAKET BCEM CBOMM COCENISIM, a IPOMEXYTOUHBIE y3Jbl IEPEHANPABIIIOT €0 Aajee, K CBOUM
cocelsiM. DTO MOBTOPSIOIIMECS JEHCTBUS MO3BOJISAIOT JOCTABUTh MAKeT A0 MyHKTa Ha3HaueHus. Kak
MpaBUJIO, MPHU MPOXOKAEHUM IaKeTa 3allOMUHAETCS MapUIpyT MPOXOXKIAEHUs (Hampumep, B BUJE
CIHUCKA 3a/IeMCTBOBAHHBIX Y3JIOB) M BIIOCIEACTBUM IpPU IMepeJade MOCIEAYIOLUX I1aKETOB 3Ta
nH(popMalus HUCHONB3YIOTCA U BbIOOpa HampaBiieHUs. PeakTHBHBIE METOIbl MMEKOT MEHbIINE
HaKJIaJHblE PACXO0Jbl Ha MAapIIpPyTH3allMI0, HO OOJBLIYI0 3aJEpXKKy NpU HWHULUALMK Iepenayu,
[IOTOMY YTO MapUIpyT MEXAY y3jaaMmu OyAeT HalJieH TOJbKO TOrJa, KOrja OJWH U3 Y3JI0B HOJYYUT
3anpoc Ha nepenauy. [IpumepompeakTuBHBIXIIPOTOKOJI0BsBIsII0oTess DSR(Dynamic Source Routing),
AODV(Ad hoc On-Demand Distance Vector), TOPA(Temporally ordered routing algorithm).

I'mOpuaHbIe NPOTOKOJIBI MAPIIPYTH3ALUH

I'uOpuHble NPOTOKOIBI SBIAIOTCS KOMOWHALMKM PEAKTUBHOIO U MPOAKTUBHOIO MOAXOJOB.
OHM HUCHONB3YIOT MpeuMyILIecTBa ATHX JBYX IPOTOKOJIOB M, Kak CJEIACTBUE, J0CTATOYHO
3¢ deKTUBHO paboOTaIOT B OTAENBHBIX ciydasdx. [Ipumepom ruOpuaHOro MpoTOKOIa MOXKET SIBIISITHCS
ZRP (Zone Routing Protocol) u HWMP (Hybrid Wireless Mesh Protocol).

2. AIrOpUTMBI MapPIPYTU3ALUH.

ANTOPUTMBI MapUIPYTU3ALMHN MPUMEHSIIOTCS ISl ONPEAENIEHUs] ONTUMAIBHOIO MYTH MaKETOB
OT UCTOYHMKA K TIOJYYaTeIII0 U ABJISIOTCS OCHOBOM JIF0OOOr0 MPOTOKOJIa MapIIpyTH3ALUH.

Tuns! anropuT™MOB
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AJTOPUTMBI MAaPIIPYTU3ALHUUA MOTYT OBITh KJIACCH(UIIUPOBAHBI [0 TUTIAM:

*CtaTuyeckue wiM JuHamuueckue. CTaTUueCKUEe aJrOpUTMbl MPEACTaBISIOT CBOJ IPaBUII
paboTBl  CO  CTaTHYECKMMM  TaOJMUAMU  MapUIpyTU3allMM,  KOTOpblE€  HACTPauBaIOTCS
aAMMHHMCTpPATOpaMu CeTH. XOpolo paboTaloT B ciydyae IMpeacKa3yeMoro Tpaduka B CETAX
cTabuiabHON KoH(urypauuu. JIMHAMHYECKHE alrOPUTMbl MapUIpyTH3alMM MOJCTPAauBAIOTCA K
U3MEHSIOIUMCS OOCTOATENIbCTBAM CETH B MaciuTabe peanbHoro BpeMeHU. OHU BBINOJIHSIOT 3TO
MyTeM aHaJu3a MOCTYHAIOIIMX COOOIICHUH 00 OOHOBJIGHMHM MapuipyTu3anuu. Ecau B cooOrieHun
yKa3bIBaeTCsl, 4YTO MMEJIO MECTO M3MEHEHHME CETH, NPOrpaMMbl MapLIPyTH3aLUU [EPECUNUTHIBAIOT
MapLIpyThl U PacChlIalOT HOBbIE COOOIIEHUS O KOPPEKTUPOBKE MaplIpyTu3anuu. Takue cooOmeHus
MIPOHU3BIBAKOT CETh, CTUMYJUPYS MapIIPpyTU3aTOPbl 3aHOBO IPOTOHATH CBOM QJITOPUTMBI U
COOTBETCTBYIOIIUM O0pa3oM H3MEHATh TaOJMIbl MapupyTH3anuu. JluHaMudeckue ajJropUTMBbI
MapLIpyTH3aLUU MOT'YT AOIOJHATE, IJ€ 3TO YMECTHO, CTATUYECKNUE MapILIPYThI.

*OHOMapHIPYTHBIE UM MHOIOMAapUIpyTHbBIE alropuTMbl. HekoTopble COXHBIE TPOTOKOJIBI
MapLIpyTH3aLUU 00ECIIEYNBalOT MHOXKECTBO MapIIPyTOB K OTHOMY U TOMY € IYHKTY Ha3Hau€HUs.
Takue MHOrOMapIIpyTHbBIE AJITOPUTMBI J€1al0T BO3MOXKHOU MYJIbTUILIEKCHYIO Tiepeaady Tpaduka mo
MHOTOYMCJIEHHBIM  JIMHUSIM, OJHOMApUIPYTHbIE  QJTOPUTMBI HE  MOryT JelaTh  3TOrO.
MHoOroMapmpyTHble aIrOPUTMBI  MOT'YT OOECHEUUTh 3HAYMUTENbHO OONBIIYI0 MPOMYCKHYIO
CIIOCOOHOCTb U Ha1€KHOCTb.

*OJHOYpPOBHEBBIE MJIM  HEpapXuueckue anroputMbl. OTiIMYalOTCd MO  IPUHLHUIY
B3aUMOJICHCTBHS APYT C APYroM. B 0JHOYpOBHEBOM cMCTEME MapIIPYTU3ALUN BCE PYTEPHI PaBHBI 110
OTHOUIEHUIO Jpyr K Jpyry. B wuepapxudeckoil cucreMe MapuIpyTH3allUM NAKEThl JaHHBIX
MepEeMEIIAlOTCs OT POYTEPOB HUKHETO YpPOBHS K 0a30BBIM, KOTOpPBIE OCYIIECTBISIOT OCHOBHYIO
Mapupytu3anuioo. Kak TOJIbKO MakeThl JOCTUTAOT o0mield o0JacTH MyHKTa Ha3HAYCHHUS,
OHMIIEPEMEXKAIOTCS BHU3 110 UEPAPXUU 10 XOCTA HA3HAYCHMUSI.

* AJITOPUTMBI ¢ MapUIpyTH3allMeld OT UCTOYHUKA. B cucreMax mapumpyTu3anuu OT MCTOYHHMKA
pOyTepHl JEHCTBYIOT MPOCTO KaK YCTPOMCTBA XpaHEHUSI W MEPECHUIKH MaKeTa, OC3BCAKUN pa3ayMuid
OTChUIasl €ro K CJEAYyHOIIeld OCTaHOBKE, OHU IPEANOoJararoT, YTO OTIPABUTEIb PACCUUTHIBAET M
OIpeeNnsieT BeCh MapupyT caM. J[pyrve aaropuTMbl MPEANoarawT, YTO XOCT OTIHPABUTENS HUYETO
He 3HaeT o Mapuipyrax. IIpu mcnosp30BaHMM Takoro poja ajJroOpuTMOB POYTEPBI ONPEIEISIOT
MapIIpyT Yyepe3 ceTb, 0a3upysch Ha CBOUX COOCTBEHHBIX pacyeTax.

*BHyTpH10OMEHHBIE WM MEKIOMEHHBIE AITOPUTMBI. HekoTopbie anropuT™Msl MapipyTH3aluH
JEMCTBYIOT TOJIBKO B IIpEeNaxX JOMEHOB; IPyTHE - KaK B IIpe/iesiax JOMEHOB, TaK U MEK/y HUMH.

* AITOpUTMBI COCTOSIHMSI KaHaJIa U IUCTAaHLIMOHHO-BEKTOPHBIE. AJITOPUTMBI COCTOSIHUS KaHaa
HaIpaBJIIIOT MOTOKM MaplIpyTHOM MHQOpManuM BO Bce y3ibl ceTH. Kaxaplii poyTrep OTchUIaeT
TOJBKO Ty YacThb M3BECTHOW eMy MH(OPMAIMU, KOTOpas OMHUCHIBAET COCTOSHUE €ro COOCTBEHHBIX
KaHaJIOB, HO BCEM y3JlaM MapIIpyTH3aluu. J(MCTaHIIMOHHO-BEKTOPHBIE TPEOYIOT OT KaXKA0T0 poyTepa
MePEChIKU BCEH MM YaCTU €ro TabJHUIBI HO TOJIBKO COCESIM.

KauecTBo anroputma omnpenensercs ciaeayoUMU T0OKa3aTeIIMU:
OnTUMalbHOCTD,

ITpocToTa M HU3KKE HENPOU3BOAUTEIbHBIE 3aTPATHI,

- XuByuecTs 1 cTaOUIBHOCTD,

BricTpast cxoquMocTsb,

['u6koCTb.

OnTuMajIbHOCTH

OnTUManbHOCTh XapaKTEepU3yeT CIIOCOOHOCTh aJropuTMa MapuUIpyTH3alUd BbIOMpAThH
"Hapmyymumi" wmapmpyT. Hawmmydmmii mapmpyT 3aBHUCHT OT IOKasaTresled M OT '"Beca" 3TUX
IoKa3aTeliel, UCIOIb3yEeMbIX ITPH MTPOBEICHUH pacyeTa.

HpOCTOTa H HU3KHE HECIIPOU3BOAUTEC/IbHBIC 3aTPAThI

ANTOPUTMBI MapUIPYTH3AIMH Pa3padaThIBAIOTCA KAaK MOXHO Oolieée MPOCTBIMH, YTOOBI
3¢ dekTHBHO oOecneunBaTh CBOM (DYHKIIMOHAJIBHBIE BO3MOXXHOCTH, C MUMHMAaJbHBIMU 3aTpaTaMu
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nporpaMMHOI o obecmeuenus. OcoOeHHO 3TO Ba>XXHO, KOI'la MapmipyTusanus, 10JKHA BbIIIOJIHATLCA B
KOMIIBIOTEPE C OrpaHUYCHHBIMHA (bPI?)PI‘lGCKI/IMI/I pecypcamMu.

7KuBy4decTh M CTA0MJIBLHOCTD

ANropuTMBl MapHIpyTHU3allMM JOJDKHBI 00J1a7aTh >KUBYyYecThlo. [Ipyrumu cioBamu, OHU
JOJDKHBI YeTKO (DYHKIIMOHMPOBATH B CIIy4ae HEOPIMHAPHBIX MIIM HENPEIBUICHHBIX 00CTOSTENbCTB,
TaKUX KaK OTKa3bl amlmapaTypbl, YCIOBMsI BBICOKOH Harpy3ku M HEKOPpPEKTHblE peaiu3auuu. T.K.
POYTEPHI PACIIOIO0KEHBI B Y3JIOBBIX TOUKAX CETH, UX OTKa3 MOYKET BbI3BATh 3HAUUTEIbHBIE IIPOOJIEMBI.

YacTo HaMIy4IIMMM aArOPUTMAMHU MAapLIPYTHU3ALMU OKa3bIBAKOTCSA TE€, KOTOPHIE BBIACPKAIN
UCTBITAHNE BPEMEHEM U JTOKa3aJIi CBOIO HAJISKHOCTh B PA3JIMUHBIX YCIOBUSAX paOOTHI CETH.

BbicTpas cxoqumMoCTh

ANropuTMBl MapHIpyTHU3allMA JOJDKHBI OBICTPO CXOAMTHCS. CXOIMMOCTH - 3TO IPOLECC
COTJIAIIEHHsI MEXIY BCEMH pOYyTEepaMH IO ONTHMaJbHBIM Mapuipytam. Korma kakoe-HHOYIb
COOBITHE B CETH MPUBOIUT K TOMY, YTO MAapUIPyThl WJIM OTBEPraroTcs, WM Ha00OPOT, CTAHOBSTCS
JOCTYIIHBIMH, POYTEPbI PACCHLIAIOT COOOIEHHs 00 OOHOBJIEHMH MapIIpyTH3aluu. Takue cooOIeH s
IIPOHU3BIBAIOT CETH, CTUMYJHPYs IepecdyeT ONTHUMAJIbHBIX MaplIPyTOB M, B KOHEYHOM MWTOrE,
BBIHYKJ1asl BCE POYTEPHI IPUATH K COIVIAIIEHUIO 110 3TUM MaplIpyTraM. AJIrOpUTMBI MapLUIpyTU3aLUH,
KOTOpBIE CXOZSTCS MENJIEHHO, MOTYyT NPUBECTH K OOpa30BaHUIO IETENb MapUIpyTU3alUM WU
BBIXOZIAM U3 CTPOsI CETH.

I'moxocTh

AJTOPUTMBI MapUIPYTH3aLUU TOJDKHBI OBITh TakKe THOKUMH, T.€. OBICTPO M TOYHO
aJIalITHPOBAThCSl K pa3HOOOpa3HBIM OOCTOSATENHCTBAM B CETH, TAaKUM KaK HW3MEHEHHUsS IOJIOCHI
MPOIYCKaHUS CETH, Pa3MEPOB OYEPEIU K POYTEPY, BEITUUHHBI 33ICPKKU CETH U JPYTHUX TTEPEMEHHBIX.
Hampumep, mpearnonokuM, 9T0 CETMEHT CETH OTBEPrHYT. MHOTHE alrOpUTMBbl MaplIpyTH3aIUH,
MOCJIE TOrO KaK OHM Y3HAKT 00 3TOH npobiieme, OBICTPO BBIOMPAIOT CICAYIONIMH HAWIYYIIHH ITyTh
JUISL BCEX MapHIPyTOB, KOTOPbIE OOBIYHO UCHONIB3YIOT 3TOT CETMEHT.

MapupyTHble TaOJIUIBI comepkaT WH(DOPMAIHIO, KOTOPYIO HCHONB3YIOT MPOTPaMMBI s
BbIOOpa Hamiydmiero mapmpyta. Hipke mepeduciieHbl MOKa3aTelll, KOTOPhIE HCIOJB3YIOTCS B
QJITOPUTMAaX MapUIPy TH3AIHH:

Jnvna mapupyra,

- HanmexxHocTn,

3anepxka,

[IuprHa TTOIOCHI MTPOITY CKAHHUS,
Harpys3ka,

CTOUMOCTD CBSI3H.

CrnoxHble anropuTMbl MapIIpyTHU3allMd TPU BBIOOpE MapuipyTa MOryT 0a3upoBaThCs Ha
MHOXXECTBE I1OKa3aTesieil, KOMOMHUPYsT UX TakKuM o0pa3oM, YTO B pe3yJbTaTe MOIy4aeTcss OJIUH
OTIENbHBIN (THOPUIHBIN) TOKA3aTENb.

Jduuna mapupyra

JlmHa MapuipyTta sBisieTcs HauOosee oOIIMM IOKazaTeleM MapupyTuzanuu. HekoTopsle
IIPOTOKOJIbI MAapUIPYTU3ALIUU [T03BOJISIIOT aIMUHUCTPATOPAaM CETU HAa3HAYaTh IPOU3BOJILHBIE LIEHBI HA
KaXJbIil KaHal ceTH. B 3ToM cilydae NIMHOM TpakTa SBISETCA CyMMa pacXoJO0B, CBSI3aHHBIX C
KaKJIbIM KaHaJIOM. [[pyrue npoTOKOJbl MapIIpyTU3ALUHU ONPEAEISIIOT "KOJINYECTBO MIEPECHUIOK ", T.€.
II0KAa3aTellb, XapaKTEPU3YIOIKUNA YUCIO IPOXOJ0B, KOTOPBIE NMAKET JODKEH COBEPIIUTHh HA IYTH OT
MCTOYHHKA JI0 ITYHKTA HA3HAYCHHSI Yepe3 U3AeNus 00'eIMHEeHUs CeTell (Takue Kak poyTephl).

Hanexnoctnb
HanexxHocTh KakJ0ro KaHaja CETH B KOHTEKCTE alTOPUTMOB MapIIPYTH3AIUU OOBIYHO
OMKCHIBACTCSI B TEPMUHAX OTHOIICHUs OWT/ommOka. HekoTopeie KaHAlbI CETH MOTYT OTKa3bIBaTh
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yamie, yeM apyrue. OTKa3bl OHUX KAHAJOB CETU MOTYT ObITh YCTpaHEHBI Jierye Wiu ObICTpee, YeM
OTKa3bl Jpyrux KaHanoB. IIpu Ha3HAYeHUHU OI[EHOK HAJECKHOCTH MOTYT OBbITh HPHUHATHI B pacueT
moOble (axkToppl HaxexHOCTH. OIEHKHM HaJIeKHOCTH OOBIYHO HA3HA4YaloTCs KaHajlaM CETH
aAMMHHCTpaTopaMu ceTu. Kak npaBuio, 3To Npou3BOIbHbIE HU(PPOBbIE BETUYNHBI.

3anepikka

[Tox 3amep)KKOi MapIIpyTU3aIUd OOBIYHO IMOHUMAKOT OTPE30K BPEMEHHU, HEOOXOAMMBINA IS
MePeBMKCHUS MMaKeTa OT MCTOYHHKA J0 MyHKTa Ha3HA4YeHUs depe3 00'eIMHEHHYI0 CeTh. 3aJiepiKKa
3aBUCUT OT MHOTHX ()aKTOPOB, BKIIIOUAS TMOJOCY IMPOMYCKAHUS MPOMEKYTOYHBIX KAHAJIOB CETH,
ouepeqr B MOPT KaXKJIOr0 poyTepa Ha MyTH MEPEABUKEHUS MAKETa, NEPErpyKEHHOCTh CETH Ha BCEX
MIPOMEKYTOUHBIX KaHAllaX CeTH W (PU3MUECKOE PACCTOSHHUE, HA KOTOPOE HEOOXOIUMO MEePEMECTUTh
rmaker. T.K. 31€Ch MMEET MECTO KOHIJOMEpalus HECKOJNbKHMX BaXHBIX IIEPEMEHHBIX, 3aJEpiKKa
SBIIIeTCSl HarboJiee OOIIMM U TIOJIE3HBIM ITOKa3aTelIeM.

ITosoca nponyckanus

ITonoca mponyckaHus OTHOCUTCS K MMEIOIIEHCs MOIIHOCTH Tpaduka Kakoro-iMbo KaHaia.
ITpu mpounx paBHBIX NOKa3aTensx, kaHaa Ethernet 10 Mbps npeanoururenen 1000 apeH10BaHHOM
JUHUM C Tmojoco mponyckanus 64 Koaiit/cex. XoTs mosioca NpoONyCKaHMs SIBJISETCS OLIEHKOM
MaKCHUMAaJbHO JOCTH)KMMOM IPOIYCKHOM CIIOCOOHOCTH KaHajla, MapLIpyThl, MPOXOJALIME Yepe3
KaHaJbl ¢ OOJIbIIEN M0I0CON MPOIYCKaHus, He 0053aTebHO OyAYT JIy4llle MaplIpyTOB, IPOXOASIINX
yepe3 MeHee ObICTPO1eH CTBYIOIME KaHAbI.

3. BHemIHMe ¥ BHYTPEHHHE IJII030BbIe IPOTOKOJIbI.

Takoe pemieHne OBIIO HAWACHO [JII caMOW KPYIMHOW Ha CETrOAHS COCTaBHOM CeTH —
WnTepHera. D10 peuieHne 6a3upyercs Ha MOHSATHH aBTOHOMHOM CHCTEMBI.

OObIYHO aBTOHOMHOW CHCTEMOH ympaBiisieT OJUH MOCTaBIIMK yciuyr MHTepHera,
CaMOCTOSITENIbHO BbIOMpas, Kakue TMPOTOKOJbl MAapIIPYTH3ALMH JOJDKHBI HCIOJb30BATHCS B
HEKOTOPOM aBTOHOMHOM CHUCTEME€ M KakuM o0pa3oM MEXAYy HHUMU JIOJDKHO BBINOJHSITHCS
nepepacnpeaeneHie MapupyTHoi nHdopmanuu. KpynHele MOCTaBIIMKY YCIIYT U KOPIOPAllMi MOTYT
MIPEJCTaBUTh CBOIO COCTaBHYIO CETh KaK Ha0Op HECKOJILKMX aBTOHOMHBIX cHCTeM. Peructpanus
ABTOHOMHBIX CHCTEM MPOMCXOJUT LIEHTPAIN30BaHHO, Kak M peructpauus IP-agpecoB u DNS-umen.
Homep aBTOHOMHO# cHcTeMBI COCTOUT U3 16 pa3psiioB U HUKAK He cBsi3aH ¢ nmpedukcamu IP-anpecos
BXOJSLIMX B HEE CETEM.

B cootBercTBUM ¢ 3TOM KOHuenuerd VHTepHET BHIMIAOUT Kak HA0Op B3aWMOCBSI3aHHBIX
ABTOHOMHBIX CHCTEM, KaKJas M3 KOTOPBIX COCTOMT W3 B3aUMOCBSI3aHHBIX cered (puc. 20),
COCIMHECHHBIMU BHEIIHUMH LIUTFO3aMH.

BHELWHWA WNI0308bIA
npotokon EGP

B

ABTOHOMHER

BrewHwa

e
BHYTPEHMMA @'GP ;
woa——_ @

\L

ABTOHOMHER
cuctema 454

BHyTpeHHu#
WNI308BLIA
npotoxon IGP
(OSRF, RIP, IS-IS) g

ABTOHOMHaA
cucrema 234

/1GP
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Pucynok 20 ABToHOMHBIE cucTembl IHTEepHETa

OcHOoBHass uenb JeleHuss VIHTepHeTa Ha aBTOHOMHBIE CUCTEMbl — oOecredeHue
MHOTOYPOBHEBOI'O I10/1X0/1a K Mapupytu3auuu. Jlo BBeIeHNUsS aBTOHOMHBIX CHCTEM IpEAINoiaraics
JBYXYPOBHEBBII IIOAXO0/, TO €CTh CHa4yasla MaplpyT ONpeAessIca KaK OCIeN0BaTEeIbHOCTh CETeH, a
3aTeM BeJl HENOCPEACTBEHHO K 33JaHHOMY Y3JIy B KOHEUHOH Ce€TH (MMEHHO 3TOT IOAXOJA Mbl
KCIIOJB30BAJIM 10 CUX TIOP).

C nosiBJI€HMEM aBTOHOMHBIX CHUCTEM IOSBISIETCS TPETUH, BEPXHUI, YPOBEHb MaplIpyTH3ALUU
— TeIephb CHayaaa MapupyT ONpeaeseTcs Kak MoCciIe10BaTeIbHOCTh ABTOHOMHBIX CHCTEM, 3aTEM —
KaK IIOCII€0BATEIBHOCTh CETEN U TOJIKO ITOTOM BEJET K KOHEUHOMY Y3IIy.

Breibop Mapripyra MeXAy aBTOHOMHBIMM CHCTEMaMH OCYIIECTBIISIIOT BHEIIHHE ILIIO3bI,
UCIOJB3YIOIIME OCOOBIM THUIl NMPOTOKOJA MapLIPYTHU3allMU, TaK HA3bIBAEMBbI BHELIHMM IIIHO30BOM
npotokon (Exterior Gateway Protocol, EGP). B nacrosmee Bpemst ans paboTsl B Takod posm
cooOurecTBo MHTEpHETa yTBEpAMIIO CTaHJAPTHBIM MOTPaHUYHBIA MUIO30BOM MPOTOKOJ Bepcuu 4
(Border Gateway Protocol, BGPv4). B kauecTtBe ajnpeca cieayromero MapipyTu3aropa B IpoTOKoJIe
BGPv4 yka3siBaeTcs aipec TOYKU BXOZA B COCEIHIOI aBTOHOMHYIO CUCTEMY.

3a MapupyT BHYTPH aBTOHOMHOM CHUCTEMBI OTBEYAIOT BHYTPEHHHUE IIIFO30BBIE MPOTOKOJIBI
(Interior Gateway Protocol, IGP). K uncny IGP otHOCcsTCS 3HaKOMBble HaM npoTokoiiel RIP, OSPF u
IS-IS. B caywae TpaH3UTHOW AaBTOHOMHOM CHCTEMBI 3TH IPOTOKOJBI YKa3bIBAIOT TOYHYIO
[10CJIEI0BAaTEIbHOCTh MAPLIPYTU3aTOPOB OT TOYKU BXOZAa B aBTOHOMHYIO CHCTEMY /10 TOUYKH BBIXOJA
U3 Hee.

BHyTpu KaxJoll aBTOHOMHOIH CHCTEMBI MOXET NPHUMEHATHCS JI000H M3 CyIIECTBYIOLIMX
IIPOTOKOJIOB MAapIIpPyTU3allud, B TO BpEeMs KaK MEXKIY AaBTOHOMHBIMU CHCTEMaMHu BCerAa
IIPUMEHSIETCS OAMH U TOT K€ IPOTOKOJI, SBJSIFOLIMICS CBOEOOPA3HBIM SI3BIKOM «3CIIEPAHTO», Ha
KOTOPOM aBTOHOMHBIE CHCTEMBbI OOLIAIOTCS MEXY COOOM.

KoHnenuus aBTOHOMHBIX CHCTEM CKpPBIBA€T OT aJMHUHUCTPATOPOB Maructpaiu HHTepHera
npoOJjeMbl MaplIpyTH3allud DIaKeToB Ha Oojiee HHU3KOM YypoBHE — YypoBHe cereil. [lns
aAMMHHCTPATOPa MarucTpajl HEBaXKHO, KAKUE MPOTOKOJIBI MapIIPYTU3alUH IPUMEHSIOTCS BHYTPU
aBTOHOMHBIX CHCTEM, JUJISl HETO CYLIECTBYET €IMHCTBEHHBIN POTOKON MapiipyTusanun — BGPVA4.

1.12 Jlekuusi Nel2. YerpoiicTBa BBoJa BbiBoAa HHpopmauuu B IBM.
1.12.1 Bonpocel JieKIIMU:

1. U3yuuts Texnonoruro ATMI;

2. O3HakoMUTECS ¢ ocodennocTsIMu AT M.
1.12.2 Kparkoe coaepxanue BONPOCOB:

VYcTpoiicTBa BBOJA M BBIBOZIA - YCTPOMCTBA B3aUMOJAECHCTBHS KOMIIBIOTEPA C BHEITHUM
MHUPOM: C I10JIb30BATEISIMU WA APYTHUMHU KOMIBIOTEPAMHU. Y CTPOICTBA BBOJA MTO3BOJIIIOT BBOAUTD
MHGOPMALIMIO B KOMIIBIOTEP AJIs JalbHEHIIEero XxpaHeHus: 1 00paboTKH, a yCTpoicTBa BBIBOJA -
[10JTy4aTh UH(POPMALIMIO U3 KOMIIBIOTEPA.

YcTpoiicTBa BBOJIa M BBIBO/Ia OTHOCATCS K Nepu(epuitHbIM (JIOMOJHUTEIBHBIM) YCTPOHCTBAM.

[Tepudepuiinbie ycTpoiicTBa - 3TO BCE YCTPOICTBA KOMIBIOTEPA, 32 UCKIIOUECHHEM
rpoleccopa 1 BHyTPEHHEN NaMATH.

Knaccudukanus nepuGepuiiHbIX YCTPOHCTB 110 MECTY PacCIoIOXKEHHS (OTHOCUTEIBHOTO
CHCTEMHOT 0 0JIOKa HaCTOJIBHOTO KOMIThIOTEpA MJIM KOpIyca HOYyTOYKa):

BHYTPEHHHUE - HAXO/SATCSI BHYTPU CHCTEMHOT0 0J10Ka\KopIyca HOyTOyKa: ECTKHIA JUCK
(BuHUYECTEP), BCTPOCHHBIH 11 CKOBOJ (ITPUBOA JUCKOB);

BHEILIHUE - MOJIKJIIOYAIOTCS K KOMITBIOTEPY Yepe3 MOPThI BBOAA-BBIBOAA: MBIIIIb, IPUHTED U
T.JI.

[To npyromy ompenenenuto, nepudepuiiHbIMH YCTPOMCTBAMH HA3bIBAIOT YCTPOMCTBA, HE
BXOJISIIIIME B CUCTEMHBIN OJIOK KOMITBIOTEPA.

YcTpoiicTBa BBOJIa M BBIBO/IA Pa3eNsIIOTCs Ha:
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yCTpOiiCcTBa BBOJA,
yCTpOICTBa BBIBOAA,
YCTpOICTBAa BBOJA-BBIBO/IA.
VYcerpoiicTBa BBOAA JaHHBIX

Knaccudukanus rmo Tunmy BBOIUMOW HH(OpMAIUK:

yCTpOCTBA BBOJIA TEKCTA: KJIABUATYPA;

ycTpoiicTBa BBOJa rpadpuueckoil mHpOpMAaIIHH:

CKaHep,

nudposeie PoTo- U BUICOKAMEpA,

BeO Kamepa - rudpoBas GOTO- UM BUEOKaMepa MAJICHBKOTO pa3Mepa, KoTopas aenaer goro
WJIM 3aIIMCBIBAET BUJICO B pealibHOM BpPEeMEHH JJis AajibHele ux nepenayuu no cetu UutepHer;

rpau4ecKuil niaHmer (IMruTa3ep) - 11 BBOJA YepTexeEl, Tpa)uKOB U TUIAHOB C TOMOLIbIO
CHenHraIbHOr 0 KapaHiallia, KOTOPbIM BOST 110 SKpaHy IUIAHIIETa;

yCcTpoiicTBa BBOJIA 3ByKa: MUKPO(DOH;

YcTpoiicTBa-MaHUITYJIATOPHI (TPeoOpa3yIoT ABMKEHNE PYKU B YIIPABISAIONTY0 HHPOPMAIIHIO
U1 KOMIIBIOTEPA):

HECEHCOpHbIE:

MBIIIIb,

TpeKOOJI - yCTPONCTBO B BUJIE LIIAPHKA, YIPABIIIETCS BpalleHUEM PYKOIi;

TpeknoitHT (Pointing stick) - IKOWCTUK OYEHb MaJICHBKOT'0O pa3mepa (5 MM) ¢ mepIiaBon
BEPILMHON, KOTOPBINA PACIIONOKEH MEXAY KJIaBUIIIAMU KJIABUATYPBI, YIIPaBISETCS Ha)KaTHEM Majblia;

UTPOBBIE MAHUITYJISITOPBI: IXKOMCTHUK, MeAaib, pyJb, TaHLIEBaJIbHAs MIaTGOpMa, UTPOBOI
nyJeT (TeMnam, HKoOUman);

CEHCOpPHBbIE:

TaunaJl (CeHCOPHBINM KOBPHK) - IPAMOYTOJIbHAS IJIOIIAIKa C IBYMsl KHOIIKaMHU, YIIpaBisieTCs
JBUKEHHUEM TIallblla U HaJ)KaTUEM Ha KHOIKH, UCIOJb3YeTCs B HOYTOYKax,

CEHCOPHBIH 3KpaH - 3KpaH, KOTOPBIN pearupyeT Ha MPUKOCHOBEHUE Malbla WK CTHITyCa
(mamoyka co creraIbHBIM HAKOHEYHHKOM ), UCTIOTb3YETCS B IMJIAHIIETHBIX MePCOHANBHBIX
KOMIIBIOTEPAX;

rpadudeckuil miaHner (IMruTai3ep) - 11 BBOJa YepTEKEN, CXEM U TIAHOB C TOMOIIBIO
CIEeLHaJIbHOr0 KapaHallia, KOTOPbIM BOJAT O dKpaHy IMJIaHIIeTa,

CBETOBOE IEPO - YCTPOUCTBO B BUJI€ PYUKH, BBOJ JAHHBIX IPUKOHOBEHNUEM HIIM ITPOBECHUEM
JTUHUM 110 3kpany DJIT-MoHHUTOpa (MOHMTOpPA HA OCHOBE 3JIEKTPOHHO-ITy4eBoil TpyOkn). Ceifuac
CBETOBOE I1EPO HE UCIOJIb3YETCSl.

VYcTpoiicTBa BbIBOJA JAHHBIX

Knaccudukanus no Tuny BeIBOIUMOI HHPOpMAITIH:

yCTpoiCcTBA BBIBOJIA TpahuuecKol U TEKCTOBOM MH(pOpMAIIH:

MOHHUTOP - 715l BHIBOZIA Ha AUCIIIEH (3KpaH MOHUTOPA),

MIPOEKTOP - JIJIsl BEIBOAA HA OOJIBILION 3KpaH,

yCTpOWCTBa [ BHIBO/IA HA M1€YaTh!

IIPUHTED - JJI BbIBOJIA MHPOpMALIMU Ha OymMary, a TakKe€ Ha IOBEPXHOCTb JUCKOB;

mupokohopMaTHbIA TpuHTEp ("MIMPOKKUI" TPUHTEP) - A BhIBOJA Ha JucTaxX opmaToB: A0,
Al, A2 u A3,

maotTep (rpadonoCTPOUTEND) - AJIsS BBIBOAA BEKTOPHBIX U300 pasKeHUM (pa3InIHBIX YepTExK e
U cXeM) Ha Oymare, KapTOHE, KaJbKe;

KatTep (pexXyluid IIIOTTEP) - BhIpe3aeT n300paKeHUs U3 IJICHKHU, KAaPTOHA T10 3aJaHHOMY
KOHTYPY;

yCTpOicTBa BbIBO/IA (BOCIIPOU3BEICHHUS) 3BYKA :

HAYIITHUKH,

KOJIOHKH M aKyCTHUYECKUE CHCTEMBbI (TUHAMUK, YCHUIUTEIb),

BcTpoeHublit auHamMuk (PC speaker; Beeper) - a1 mogaun 3ByKOBOTO CUTHAJA B ClTydae
BO3HMKHOBEHUS OTIUOKH.
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YceTpoiicTBa BBOIA-BBIBOA:

KECTKUI TUCK (BUHUYECTep) (BXOAIINI B HET'O IMCKOBOJ) - 111 BBOJA-BbIBOa HH(OPMALIUU
Ha ’KECTKHU € MJIaCTUHBI KECTKOr' 0 TUCKA;

¢mmka (puenka win USB-guieni-HakonuTens) - 171 BBOAa-BbIBOJa HHPOpMALIUU HA
MHUKpOCXeMy NaMsATH (IdIIKN

JMCKOBOJIOJ] O THYECKUX AUCKOB - JI7IsI BBO/Ia-BbIBOAa MH(OPMALIMU HA ONITUYECKUE I CKHY,

JMCKOBOJIOJ] THOKUX IMCKOB - 111 BBO/Ia-BhIBO/Ia MH(OPMALIUU HA JUCKETHI,

CTpHMeEp - 1711 BBOJIA-BBIBOJIa MH(OPMAIIUH HA KapTPUIKU (JICHTOUHBIE HOCUTEIH);

KapAapuaep - 1715l BBOJIa-BbIBOJa MH(POPMAIMHN HA KapTy NaMsTH;

MHOTO(YHKIIMOHAIbHOE YCTPOCTBO (MDY) - KOnmupoBaIBHBIN ammapaT C IOMOJTHUTEIbHBIMU
(GYHKUMSIMU IPUHTEpA (BBIBOJ JAaHHBIX) U CKaHepa (BBOJ JTAHHBIX)

MoJieM (TeneOHHBIN) - AJIs CBSI3M KOMIIBIOTEPOB Yepe3 TeNe(hOHHYIO CETh;

ceTeBast IJIaTa (ceTeBast KapTa UM CETBOM aanTep) - A7 MOAKIIYEHUS IEPCOHAIIBHOTO
KOMIIBIOTEPA K CETU M OpraHU3allii B3aUMOAENUCTBUS C APYTUMHU yCTPOMCTBaMHU ceTH (0OMeH
uH(popMarueil mo certu).

1.13 Jlexknus Nel3. Buasl apxurextyp JIBC.
1.13.1 Bonipocsl JieKIMu:

1. U3yuuts Texnonoruo ATMI;

2. O3nakoMutbcs ¢ ocooennoctssmu AT M.
1.13.2 Kparkoe coaepxkanue BOIPOCOB:

BorunciurensHas cets (BC) — 3T0 C0KHBIN KOMILIEKC B3aUMOCBSA3aHHBIX U COIIACOBAHHO
(YHKIMOHUPYIOLIMX allllapaTHBIX U MPOrPaMMHBIX KOMIIOHEHTOB. ATNIIapaTHBIMU KOMIIOHEHTaMHU
JIOKAJIbHOM CETH SIBJISIFOTCS. KOMIIBIOTEPHI M Pa3IMUYHOE KOMMYHHUKAIMOHHOE 000pYyI0BaHHE
(xabenpHBIE CUCTEMBI, KOHLIEHTPATOPHI U T. 11.). [IporpammubiMu komnoneHTamu BC sBisitoTes
onepanuonHsie cucteMbl (OC) u ceTeBble MPUIT0KEHHUS.

KoMInOoHOBKOH ceTH Ha3bIBAETCs MPOLIECC COCTABIIECHUS ANNAaPATHBIX KOMIIOHEHTOB C LIEIbI0
JOCTH)KEHUS HY’KHOT'O pe3yJibTaTa.

B 3aBucHMOCTH OT TOrO, KaK pacrnpeaeneHbl QyHKINN MEXy KOMIIbIOTEpaMU CETH, OHU
MOTYT BBICTYIIATh B TPEX Pa3HbIX POJIIX:

1. KomneloTep, 3aHUMaOIUICS HCKIIOUUTEILHO 00CTYKUBAHUEM 3alIPOCOB IPYTHX
KOMIIBIOTEPOB, UTPAET POJIb BBIJEIEHHOIO cepBepa ceTu (puc. 1.4).

2. KomnbroTep, oOpammaromuiics ¢ 3arpocamMu K pecypcam Ipyroi MaliuHbl, UTPAeT PoIib
y3na-kiueHTa (puc. 1.5).

3. KomnbroTep, coBmemaromuii ¢yHKINN KIMEHTA U CEPBEPA, SIBISETCS OJTHOPAHT OBBIM
y310Mm (puc. 1.6).

CEPBEP
KomnbioTep B

CepeepHasn ‘ JlokanbHas

YacTb | oC
Y . 1
3anpocs! OT KNMEHTOB
M3 CeTu K cepse r e pa— S
. Py DNpaiteep ——
nopra | 2y
- i .Y
<L —!

= & s SR 7

JloxansHme pecypcnt |

Cers
Puc. 1.4. KomnbioTep - BbIICIICHHBIN CEpBEP CETU
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KNMEHT
Komneiotep A

Mpunoxexne A
l
PeaupekTop 3anpocs! K

| | BHelWHeMy
JNokansHag| |KnueHtckas cepeepy
oC 4yacTb

I
nopra

—

JlokanbHbie pecypesl

Cetb
Puc. 1.5. Komnsrorep B ponu y3ia-KJIueHTa
O4eBUIHO, YTO CETb HE MOYKET COCTOSITh TOJIBKO U3 KJIIMEHTCKUX UM TOJIBKO U3 CEPBEPHBIX

Y3JI0B.
CeTb MOXET OBITH TOCTPOEHA TI0 OJHOU U3 TPEX CXEM:
CETh Ha OCHOBE OJIHOPAHTOBBIX Y3JI0B — OJTHOPAHTOBAasI CETh;
CETh Ha OCHOBE KIIMEHTOB U CEPBEPOB — CETh C BBIJICIICHHBIMU CEPBEPAMHU;
CCTh, BKJIIOYAromas y3Jibl BCEX TUIIOB — I‘I/I6pI/II{Haﬂ CCThb.
Kaxxnas u3 9TUX CXeM UMEET CBOM JJOCTOMHCTBA M HEJIOCTATKH, OMPEICISIONINE UX 00J1acTH
MIPUMCHCHHUSL.
KNMEHT
Komnsiotep A 3anpocb!
OT KNWEHTOB
Mpunoxerve A u3 cetu
K cepeepy
| ¥ 3anpocs!
PeaupexTop BHYTPEHHEro
— | KNueHTa
NokaneHan CepsepHasn || KnuenTtckas K BHELWHemy
oC ] uacm YacTb cepaepy
&Jl e
nopr
Q:?L opra
JlokansHoie pecypent _
v v

Cemn

Puc. 1.6. Kommnbrotep - 0HOPaHTOBBINA y3e7

B opnopanroBbsix ceTsax oguH U TOT ke [IK MoxxeT ObITh U cepBEpOM, U KIIMEHTOM, B TOM
YHUCJI€ U KIIMEHTOM CBOET0 KJIMEHTa. B nepapxuueckux ceTsix pa3iessieMble pEeCypChl XpaHsATCA
TOJIBKO Ha CepBepe, caM CepBEP MOXKET OBITh KIIMEHTOM TOJILKO APYTroro cepepa 00yiee BHICOKOTO
YPOBHS HEPAPXHUHU.

[Tpu 5TOM Ka)KIbIi U3 CEPBEPOB MOXKET OBITh PEAM30BaH KaK Ha OT/IEJIbHOM KOMIIBIOTEPE,
Tak 1 B HeOoIbIMX 110 00beMy JIBC, ObITH COBMEIIEHHBIM Ha OJJHOM KOMIIBIOTEPE C KAKKM -JIN00
JPYTHM CEPBEPOM.

CymiecTByIOT 1 KOMOMHUPOBAHHBIC CETH, COUCTAIOIINE JTyUIITHE Ka4eCTBA OJTHOPAHTOBBIX
ceTel U ceTell Ha OCHOBE cepBepa. MHOrue aJIMUHUCTPATOPhl CYUTAIOT, YTO TaKas ceTh Hanbolee
MOJIHO YJIOBJIETBOPSET UX 3aMPOCHI.
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ApPXUTEKTypa CeTH OIpeAeNsieT OCHOBHBIE 3JIEMEHThI CETH, XapaKTepU3yeT ee OOILyI0
JIOTUYECKYIO0 OPraHU3alMI0, TEXHUYECKOe oOecIiedeHne, porpaMMHoe obecreueHne, On1uChIBaeT
METO/Ibl KOAUPOBaHUSA. APXUTEKTYpa TaKXKe Olpe/lelsieT MPUHIUIBI ()YHKIMOHUPOBAHUS 1
uHTepdelic noab30BaTeNs.

Hanee OyaeT pacCMOTPEHO TPU BUAA apXUTEKTYp:

- apXUTEKTypa TEpMHUHAJ-TJIABHBIA KOMIIBIOTED;

- OJIHOpPAHrOBas APXUTEKTYPA;

- apXMUTEKTypa KJIMEHT-CEPBEP.

ApXUTEKTypa TEPMUHAI-TJIABHBIN KOMIIBIOTED

ApXuTeKTypa TepMHUHAJI-TJIABHBIA KOMITbIOTEp (terminal-host computer architecture) — ato
KOHIIENIINS MH()OPMaLlMOHHON CETH, B KOTOPOU BCsl 00pabOTKa JaHHBIX OCYIIECTBIISIETCA OJHUM MM
IPYyMNIOH TJIaBHBIX KOMIIBIOTEPOB.

PaccmaTpuBaemast apXuTekTypa Mpeanoaraer ABa Tuia oo0opy10BaHuUs:

- TJaBHBIA KOMIBIOTEP, TJI€ OCYIIECTBISETCS YIIpaBiIeHHUE CEThI0, XpaHEeHne U 00padoTka
JAHHBIX;

- TepMHUHaJIbI, IPEIHA3HAYEHHBIE IS IIEPEAAYX TJIABHOMY KOMIIBIOTEPY KOMaH] Ha
OpraHM3alMI0 CEAHCOB U BHIMOJHEHM 3aaHU, BBOAA JaHHBIX IS BHIIIOJIHEHUS 3aJaHUH 1
MOJTyYEHUsI Pe3yJIbTaTOB.

I'maBHbI KOMIIBIOTED Yepe3 MIT/] B3anMonelicTBYIOT C TEpMUHATIAMU, KaK IPEACTaBICHO Ha
puc. 1.7.

Knaccuueckuii npuMep apXUTEKTYPBI CETH C TJIABHBIMU KOMIIBIOTEPAMU — CUCTEMHAs CETEBAsI
apxuTekTypa (System Network Architecture — SNA).
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Puc. 1.7. ApxutexTypa TepMUHaJI-TJIaBHbIA KOMIIBIOTED

OpnHOpaHroBast apXUTEKTypa

OnuopanroBas apxuTekTypa (peer-to-peer architecture) — sto koumenus HHPOPMAITUHOHHON
CeTH, B KOTOPOH €€ pecypchl pacCpeOTOUYCHBI 10 BCeM cucTeMaM. J[aHHast apXUTeKTypa
XapaKTepu3yeTcs TeM, YTO B HEl BCE CHCTEMbI paBHOMPABHBI.

K olHOpaHTOBBIM CETSAM OTHOCATCS MaJble CETH, TJe Jito0as padoyasi CTAaHIIHS MOXKET
BBINOJTHATH OJTHOBPEMEHHO (QYHKIMH (PailIoBOro cepepa U pabodeld cTaHIuu. B oHO paHTOBBIX
JIBC nuckoBoe MpOCTPaHCTBO U (haidsibl HA JIFOOOM KOMIBIOTEPE MOT'YT OBITH 00TIMMHE. UTOOBI
pecypc cTan o01mM, ero He0OX0IMMO OTJaTh B 001IIE€E MOIb30BAHUE, UCTIOIB3YS CITYKOBI
yIIAJIEHHOT O IOCTYIAa CETEBBIX OJHOPAHTOBBIX OMEPAIMOHHBIX CUCTEM. B 3aBUCIMOCTH OT TOT0, KaK
OyZeT yCTaHOBJICHA 3aIlUTa TAaHHBIX, IPYTHE MMOJIb30BATEIIM CMOT'YT TIOJIb30BaThCs (aiinamu cpasy
Ke mocie ux coznanus. Onnopanrossie JIBC 10cTaTOYHO XOPOIIN TOJIBKO I HEOONBIIMX Pabounx
TPYIIIL.

Opnnopanrossie JIBC sBistoTcs Hanbosee JIErkUM U JIEIIEBbIM TUIIOM CETeH IJIs1 YCTaHOBKH .
[Tpu coennHeHNH KOMITBIOTEPOB, MOJIb30BATEIN MOTYT IPEOCTABIISTh PECYPChl M HH(DOPMAIIHIO B
COBMECTHOE MOJIb30BaHHUE.
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OnHOpaHIOBbIE CETU UMEIOT CIICAYIOUINE PEUMYLIECTBA!

- OHH JIETKU B YCTAHOBKE U HACTPOUKE;

- otaenbHbie [TIK He 3aBUCAT OT BBIIEIIEHHOTO CEPBEPA;

- T0JB30BATEIM B COCTOSSHUM KOHTPOJIUPOBATH CBOU PECYPCHI;

- MaJiasi CTOUMOCTb U JIETKas 3KCILUTyaTalus;

- MHUHHUMYM 00OpPYJIOBaHUS U POrPaMMHOT0O 00eCIICUeHUs;

- HET HEOOXOJIMMOCTH B aJ]MUHUCTPATOPE;

- XOpOUIO MOAXOAST JIJI CETEeN C KOJMYECTBOM IMOJIL30BATEIIEH, HE TTPEBBIIIAIOIIUM JIECATH.

[IpobyieMoii 0oIHOPaHTOBOW apXUTEKTYPHI ABJIAECTCA CUTYalUs, KOTJja KOMITbIOTEPHI
OTKJIIOYAIOTCA OT CeTU. B 3TUX Cllydasx U3 CETH MCYe3aloT BUAbI CEPBUCA, KOTOPHIE OHU
npenoctaBisii. CeTeByro 0€30MacHOCTh OTHOBPEMEHHO MOXKHO MTPUMEHUTH TOJIBKO K OJTHOMY
pecypcy, U MOJIb30BaTEIb JOJKEH IOMHUTH CTOJIBKO MapoJiel, CKOJIBKO CETEBBIX pecypcoB. [Ipu
IMOJIyYEHHH JOCTYIA K pa3eisieMOMY PECYpCy OLIyIIAeTCs NaJeHue IIPOU3BOIUTEIbHOCTH
KOMIIBIOTEPA. CYH_[CCTBGHHBIM HCOOCTAaTKOM OJHOPAHT'OBBIX ceTel SIBIseTCS OTCYTCTBUC
HCHTPAJIM30BAHHOI'O aAMUHUCTPUPOBAHUS.

Hcnonb3oBaHre OTHOPAHTOBOM apXUTEKTYPhl HE UCKIIIOUAET IPUMEHEHHUS B TOU XK€ CETH
TAK)K€ apXUTEKTYpPbl TEPMUHAJI-TJIABHBIA KOMIIBIOTEP WM apXUTEKTYPbI KIIMEHT-CEPBEP.

ApXUTEKTypa KJIIMEHT-CEPBEP

ApxuTektypa KiueHT-cepBep (client-server architecture) — 3To koHuenus HHGOPMALUOHHOI
CeTH, B KOTOPOI OCHOBHAs 4aCTh €€ PECypCOB COCPEAOTOYEHA B CEPBEPAX, 0OCITYKUBAIOIINX CBOUX
KIMEeHTOB (puc. 1.8). PaccmarpuBaemas apXuTeKTypa OIpeNesseT 1Ba TUIla KOMIIOHEHTOB: CEPBEPHI U
KIIMEHTBI.

CepBep — 3T0 00BEKT, IPEAOCTABIAIOUINNA CEPBUC APYTUM 00BEKTaM CETH I10 UX 3alIpOCaM.
CepBuc — 3T0 npouecc 00cIyKMBaHUsI KITMEHTOB.

Cepsep paOoTaeT 1o 3aJJaHUsM KJIMEHTOB U YIIPaBIISIET BHIIOJHEHUEM UX 3afanuil. [Tocie
BBITNIOJIHEHUS KayKI0r0 3a/1aHUsl CEPBEP MOCHUIAET I1OIYYEHHBIE PE3YJIbTAaThl KIUEHTY, 10CIaBLUIEMY
3TO 3aJjaHHUE.

CepBucHast QyHKIUS B apXUTEKTYPe KJIMEHT-CEPBEP OMUCHIBACTCS KOMITJIEKCOM IPHKIIATHBIX
[IpOrpamm, B COOTBETCTBUHU C KOTOPHIM BBINOIHSIOTCS pa3HOOOpa3Hble MPUKIIaJHbIE IPOLECCHI.

@

Fabouaa cragmua Fabouaa cranmua

(Enuent) (EnuenT)

Puc. 1.8. Apxutekrypa KJIUEHT — CEpPBEP

[Iporecc, KOTOPBIH BBI3BIBAET CEPBUCHYIO (DYHKIIHIO C TTOMOIIBIO OMPEEICHHBIX ONEPAIIHii,
Ha3bIBAaETCs KIIMEHTOM. MiIM MOoXkeT ObITh IporpamMMa Wiu nojb3osartens. Ha puc. 1.9 npusenen
IIepeYeHb CEPBUCOB B apXUTEKTYPE KIIMEHT-CEPBEP.

KnmeHTsl — 3T0 pabovne CTaHIIUU, KOTOPBIE UCIOIB3YIOT PECYPChl CEPBEPA U MPEIOCTABIISIOT
ynoOHble uHTep(elicel monp3oBarenst. MHTepdeiics! monap3zoBatens (puc. 1.9) aTo mporenypsl
B3aMMOJICH CTBHS M10JIb30BATEINS C CHCTEMOM WM CETHIO.

B ceTsx ¢ BeIIeNeHHBIM (DalIOBBIM CEPBEPOM Ha BBIJEIEHHOM aBTOHOMHOM [1K
yCTaHaBIIMBAETCs CEpBEpHas cereBas onepanuonHas cuctema. J1ot [IK cranoBures cepsepom. [10,

58



YCTaHOBJIEHHOE Ha pabouell CTaHIMH, TI03BOJIAET el 0OMEeHMBaThCs JaHHBIMU ¢ cepBepoM. Hanbounee
pacnpoCcTpaHEHHbIE CETEBbIE ONEPAllMOHHAS CHCTEMBI:

- NetWare ¢upmsl Novel;

- Windows NT ¢gupmbr Microsoft;

- UNIX ¢upmbt AT&T;

- Linux.

ITomMuMoO ceTeBOil oneparioHHON CUCTEMBbl HEOOXOMMbI CETEBbIE IPUKJIIaIHbIE ITPOTPAMMBI,
peanu3yolre NPeuMyILecTBa, PEI0CTaBIsAEMbIE CEThIO.

CepBHC
IEYATH

CeTeEo i
CEPEHC

CepBHC
besolac HOCTH

CepRep

P HETAT HOH
CEPEHC

CepBHC
OHCKOE ‘\

Enuentu

Puc. 1.9. Mogenb kaneHT-cepBep

Kpyr 3a7a4, KoTOpbI€ BRIITOIHAIOT CEPBEPHI B UEPAPXUUECKUX CETAX, MHOT000pa3eH U
ciokeH. YToObl MpUCIocOOUTHCS K BO3PACTAIOIIMM MTOTPEOHOCTSIM MoJb3oBaTenei, cepepsl B JIBC
CTalli CrielMaIn3upoBaHHbIME. Tak, Hampumep, B onepanuonHoi cucreMe Windows NT Server
CYLIECTBYIOT Pa3IMUHbIE TUIIBI CEPBEPOB!

1.  ®aiin-cepBepsl u NPUHT-cepBepbl. OHU YIPABISAIOT JOCTYIIOM MOJb30BaTeNei K (aiinam
u npuHTepaM. Tak, Harpumep, 1 paboThl C TEKCTOBBIM JJOKYMEHTOM BBI IIPEXK/I€ BCETO 3allyCKaeTe
Ha cBoeM kommbroTepe (PC) Texcrobliinpolieccop. Jlanee Tpedyemblii JOKYMEHT TEKCTOBOTO
mpolieccopa, Xpansumiics Ha (daiin-cepepe, 3arpyxaercs B nmamsath PC, u Takum o6pazom Ber
MoykeTe paboTaTh ¢ 3TUM f10KyMeHToM Ha PC. [Ipyrumu cioBamu, (aiin-cepBep npenHa3HaueH s
XpaHeHHs (aillioB ¥ JaHHBIX.

2.  Cepsepsl mpuiioxeHui (B ToM uncie cepsep 6a3 nanusix (b/1), WEB-cepsep). Ha Hux
BBIIOJHSIOTCS IPUKJIAHbIE YaCTH KIIMEHT CePBEPHBIX MPUIIOKEHUH (ITporpamMm). OTU cepBepbl
MPUHIUIHAIBHO OTJIMYAIOTCS OT (paitsI-cepBEepOB TEM, UTO MpU paboTe ¢ daili-cepBepoM HY>KHbIH
Gaiin unm JaHHBIE LEIMKOM KOIUPYOTCs Ha 3anpaumBarounmii PC, a npu padote ¢ cepsepom
npunoxenui Ha PC nepecbuiaroTCsl TONBKO pe3ybTaThl 3anpoca. Hanmpumep, mo 3ampocy MOxXHO
MOJYYUTh TOJIBKO CIIHUCOK PaOOTHHUKOB, POAMBIINXCS B CEHTSIOpE, HE 3arpysxasi mpu 3ToM B csoro PC
BCIO 0a3y aHHBIX [TEpCOHAJA.

3. IlouToBBIE CepBEpHI YIPABIAIOT Nepeaadeii dJICKTPOHHBIX COOOIICHUN MEXTY
[10JIb30BATENSAMU CETH.

4.  ®axkc-cepBepbl YIPABISAIOT MOTOKOM BXOASIINX U UCXOASIIUX (PaKCUMUIIBHBIX
co0O01IeH yepe3 OJ1H U HECKOJIBKO (aKCc-MOIEMOB.

5. KomMmyHUKalMOHHBIE CEpBEPHI YIPABIAIOT MOTOKOM JIaHHBIX U MOYTOBBIX COOOIIEHUH
Mexay nanHoi JIBC n apyrumu ceTsiMu Uiy yJ1aJeHHBIMU I10Jb30BATEISIMUA Y€pE3 MOAEM U
tenedoHHyro muHUI0. OHU Ke 00eCIeYynBaloT JOCTY K Internet.

6. Cepgep ciryx0 KaTajoroB NpeaHa3HaYeH JJIs TOUCKA, XpaHEHHS U 3aIHUThI
uHpopmanuu B cet. Windows NT Server oobenunsier PC B torudeckue rpynisl -qOMEHbI, CHCTEMa
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3aIUTHl KOTOPBIX HAJENAeT MOJIb30BaTeel pa3IMuHbIMU [TPaBaMy TOCTYIA K JIIOOOMY CETEBOMY
pecypcey.

KnueHT siBiisieTcss MHUIIMATOPOM U UCIIOJIb3YET JIEKTPOHHYIO IIOUTY WM APYTHE CEPBUCHI
cepBepa. B aTom mpoliecce KIMEHT 3anpaliuBaeT BUJ 00CITyKHUBaHUS, YyCTaHABINBAET CEAHC,
MOJIy4aeT HYXKHBIE €My Pe3yJIbTaThl U COOOIIAET 00 OKOHYAHUH PAOOTHI.

Cetu Ha 6a3e cepBepOB UMEIOT TYUIIHE XapaKTEPHUCTUKH U MOBBIIICHHYIO HAaI€KHOCTb.
CepBep BIajieeT TMaBHBIMU PECYpPCaMU CETH, K KOTOPBIM 00paIIaloTcsl OcTalbHble paboune CTaHIINH.

B coBpeMeHHOIi KJIMEHT-CEepBEPHON apXUTEKTYPe BBIACTSETCS YEThIPE IPYIITBI 00BEKTOB:
KIIMEHTHI, CEPBEPHI, JaHHBIE U CETeBbIE CIyKObI. KilneHThI pacnonaraioTcs B cUCTeMax Ha pabounx
MecTax Mojib30BaTesei. JlaHHbIe B OCHOBHOM XpaHSATCs B cepBepax. CeTeBble CyKObI SIBISIOTCS
COBMECTHO HCITI0JIb3YEMbIMH CepBEpaMHt U JaHHBIMHU. Kpome Toro ciry:k0b1 yIpaBisioT MpoLesypaMu
00pabOTKH TaHHBIX.

CeTu KIMEHT-CEPBEPHOM apXUTEKTYPbl UMEIOT CAEAYIOLIUE IPEUMYIIECTBA!

- TO3BOJISIFOT OPTaHU30BBIBAThH CETH C OOJIBIINM KOJTHYECTBOM PabOUMX CTAHIIHIA,

- o0ecrneynBaloT I[EHTPAIU30BaHHOE YIPABICHUE YUETHBIMH 3alUCSIMU MTOJIb30BaTeNeH,
0€30I1aCHOCTHIO U IOCTYIIOM, YTO YIIPOIIAET CETEBOE aAMUHUCTPUPOBAHUE;

- 3 dexTUBHBINA AOCTYI K CETEBBIM pecypcaM;

- T0JIb30BATEJIO HYXKEH OJIMH MapoJib JIJIsl BXOJa B CETh U JJISI MOJTYUYEHUs JIOCTYIa KO BCEM
pecypcaM, Ha KOTOpbI€ PacpOCTPAHSIIOTCS I1paBa M0JIb30BaTENs.

Hapsiny ¢ npeumyiiecTBaMu ceTH KJIMEHT-CEPBEPHON apXUTEKTYPhl UMEIOT U Psijl
HE/IOCTATKOB:

- HEHUCIIPaBHOCTb CEpBepa MOXKET CAENaTh CeTh HEpabOoTOCIOCOOHOI;

- TpeOyroT KBanu (PUIMPOBAHHOTO MEPCOHANA JIJIsl aIMUHUCTPUPOBAHHU S

- HUMEIOT 00Jiee BRICOKYIO CTOMMOCTh CETEH U CETEBOr0 00Oy 10BaHMUSI.

Br160p apXuTeKkTyphl ceTu

Bb100p apXuTeKTyphl CETH 3aBUCHT OT Ha3HAUEHHSI CETH, KOJIMYeCcTBa pabOuMX CTAHIIMN U OT
BBIITOJHAEMBIX Ha HEW NelCTBUH.

Cnenyer BBIOpaTh OTHOPAHTOBYIO CETb, €CIH:

- KOJIMYECTBO M10JIb30BaTeNIeH HE MPEBBIIIAET 1ECATH;

- BCE MallIMHBI HAXOAATCS OJIM3KO APYT OT JIpyra;

- HMEIOT MecTO HeOobIIMe (PMHAHCOBBIE BO3MOKHOCTH;

- HEeT He0OXOAMMOCTH B CIIEIIHATM3UPOBAHHOM CepBepe, TakoM Kak cepsep b/l paxc-
cepBep WM KaKoi-mbo apyroi;

- HEeT BO3MOXXHOCTH MJI HEOOXOAMMOCTH B IIEHTPAJIM30BAaHHOM aIMUHUCTPHPOBAHNUHU.

Crnenyet BbIOpaTh KIMEHT-CEPBEPHYIO CETh, ECIIH:

- KOJIMYECTBO I10JIb30BATEJIEH IIPEBBIIAET AECATD;

- Tpebyercs LIeHTPaIn30BaHHOE YIIpaBleHHe, 0€3011acCHOCTh, YIIPABICHNUE PECypcaMu MU
pe3epBHOE KOIIMPOBAHUE;

- HEO0OXOIMM CHelUaln3upOBaHHBIN CEpBEp;

- HYXEH JOCTYIH K IJ100ajJbHOM CeTH;

- TpeOyeTcs pa3lieisiTh pecypchl Ha YPOBHE I0JIb30BaTEIEH.

Jlexnus Nel4. Apxurekrypa Ethernet
1.14.1 Bonipocsl 1eKkuuu:

1. OBomorust Ethernet.

2. Cneuudukanus Fast Ethernet.

1.14.2 Kpartkoe coaepkanue BONPOCOB:

1. DBosronus Ethernet.
Ethernet, Bo3HUKIAsA KaK CeTeBas TEXHOJIOTHS C pas3leieHUEM Cpeabl Mmepeaadd, a WMEHHO
KOaKCHaJbHOrO Kabels, 5BOJIOIMMOHMPOBAIa BMECTE C HM3MEHEHHMSIMH 3aIllpPOCOB IOJIb30BATEIICH.
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CooTBeTCTBYsSI CaMbIM IOCIEIHMM TpeOOBaHMAM K KaOenbHOM mnpoBoake, cranaapr Ethernet
pacnpocTpaHsieTcs Telnepb Ha Takue CpeAbl MepeJadyd JaHHBIX, KaK OINTHYECKOE BOJIOKHO H
HEe’KpaHHpoBaHHas BuTas mnapa. IloOynuTenbHBIMM MOTHBAaMHU I€peXoja K 3THUM CpelaM CTallo
ObICTpOE U BCENPOHMUKAIOLIEE paCHpOCTPAaHEHHE JIOKAJbHBIX CeTedl B  KOMMEPYECKHX,
[IPaBUTEILCTBEHHBIX U JPYrOro poja OpraHu3alusiX, a Takke HOTpeOHOCTh B 3(PQPEKTUBHOM U
HSKOHOMMYHOM YIpaBJECHUH U OOCIYy)KMBAHWU JNaHHBIX ceTell. [IpexkHue ke HecTpyKTypHUpOBaHHbIE
IIPOBOJIKU U3 KOAKCUAJILHOTO Kabelis He yJIOBJIETBOPSUIM 3TUM TPEOOBAHUSM.

Kommyranus B Ethernet Ob11a pazpaboTana ¢ neibpio pacumpeHus JOCTYITHOM Il CEPBEPOB U
pabounx craHIuil mosiochkl mponyckaHus. [losBleHHEe HEAOPOrMX KOMMYTATOPOB IS JIOKAJbHBIX
CeTell MpeNIonpeneNnao NepPexoa K Pa3peKEHHBIM M YaCTHBIM (BBIJCICHHBIM) CETSAM C TTOMOIIBIO
MHUKPOCErMEHTAlINH.

B nauane 1960 psn uccrnenoBaresneii, MHOTHE U3 KOTOPHIX B JajibHEHIIEM y4acTBOBAIU B
npoekte ARPANET, Buaenu rpomajaHblii MOTEHIMANI BO3MOXXHOCTH KOMIIBIOTEPOB OOMEHMBATHCS
JaHHBIMU JApPYr € APYroM. YCTaHOBJIEHHOE B 1965 romy coeaMHEHHE MEXAY KOMIIBIOTEPaMH B
Maccauycerrckom HWHctutyre Texnomorum u Yuupepcutete HOxnoit Kammdopuuu saBuioch
sMOpruoHOM MHTepHeTa.

WutepHer Obu1 poxkaeH B 1969 romy, kKorja KOMIBIOTEPHI 4YEThIPEX YHHMBEPCUTETCKHX
neHTpoB CIIA Gbutn coeauHenbl Mexay coboit. [lo cepenunnl 70-X, koraa ums MHTepHeT BOILIO B
obuxoxn, on Hocwil umMsi ARPANET. Ilo cpaBHEeHUIO ¢ TpaJuIMOHHBIMHU TEIE(HOHHBIMH CETAMHU,
OCHOBaHHbIMU Ha KoMMyTauuu kaHanoB, TexHomorun ARPANET wucnonb3oBanu KOMMYyTaLUio
[IAKETOB - JJAHHBIX OrPAaHUYEHHOI'0 00beMa, 3aKJIOYEHHBIX B "KOHBEPTHI" ¢ yKa3aHHMEM MCTOUYHUKA U
HoJy4artens. JTa TEXHOJIOIUs I03BOJIMIIA CYIIECTBEHHO YIPOCTUTh APXUTEKTYPY CETH U IIOBBICUTH €€
Ha/Ie)KHOCTb.

OnextponHas nouta (e-mail) u telnet (ymanenusiii JocTyn B peKuMe TEPMUHAIIA) MOSBUIIHCH
B ARPANET B 1972, a ftp (oOmen daiinamu) - rogom moszxe. B To ke necsruiietne Obuia
paspaborana apxutekrypa TCP/IP, koTopast Obuta OKOHYATENIbHO BHEAPEHA B Havae 1980-x.

B 1986 romy ocHoBol cetu sBiisIach HanuoHadbHas omopHas cetb CIIIA - NSFNET c
nponyckHoi crnocoOoHocThio B S6K. OcHoBHbie npuiioxenus Ceru - e-mail, ftp u telnet, cramm
CTAaH/JAPTHBIMH Ha KOMIBIOTEpaxX TOI'O0 BPEMEHH, UTO IOCIYXHJIO CYHIECTBEHHOMY YBEIUYCHUIO
qyclia 1ojib30BaTeliell, 0cO0EHHO B YHUBEPCUTETaX U HAYYHBIX LIEHTPaX.

B 1o Bpems kak e-mail u ftp mo3BossM mMONB30BATENSIM TOMACPKHUBATH JCIOBBIC U
colMajbHbIe KOHTaKThl U OOMEHUBaThcs WH(opMmanumeil, a telnet - wcmonb30BaTh yAalieHHbIC
BBIUMCIUTEIBHBIE PECYPCHI, pa3pabdaThlBaIOCh Bce OOJbIIE€ MPUIIOKEHHM, IO3BOJIAIOMINX
KaTaJloru3upoBaTh W HaxoauTh MH(popmaruio B Ceru. CeromHs Mano KTO MOMHHT TNPHIIOKEHUS
Archie, WAIS unu gopher, KOTopbie SIBUIHCh TIPEITEYeH CeroJHSIIHEro B30a U MOUCKOBBIX MAIIHH.

1989 ron o3HameHOBaa POKIEHHUE HOBOT'O IMPOTOKOJIA, KOTOPBIA CTall OCHOBOM CHCTEMBI
WorldWideWeb- http. B mouckax Bo3MOXXHOCTH OOBbEAMHEHHSI paclpeaeiieHHbIX HH()OPMAMOHHBIX
pecypcoB - B OCHOBHOM, JIOKYMEHTOB, XPaHAIIMXCS Ha pa3In4HbIX KoMIbloTepax, - Tum bepuepc-Jln
(TimBerners-Lee), B To Bpems corpyauaunk CERN, nmpemioxun uaeio rHIepinHKOB, Yepe3 KOTOpbie
[10JIb30BaTEb MOXKET MEPEXOAUTh C OJHOIO JOKyMEHTa Ha APYroi, HaXOISAIIUMCs, BO3MOXKHO, Ha
JPyroM KOMIIBIOTEPE U Ha APYTOM KOHTHHEHTE.

Jlo nauana 90-x Wurepner B CIIIA B OCHOBHOM (HMHAHCHPOBAJCS TOCYIAapCTBOM U €ro
UCIIOJIb30BaHUE OBIJIO JOCTYIHO TOJBKO Ul HaydyHO-00pa3oBaTelbHbIX yupexaeHuil. [lomoOHas
cutyauus Obima u B EBpome. C nHauanma 90-x HaumHaercs Kommepuuanusauus VHTepHera u
HOSABIISICTCS BCE OOJIbIIE YCIIYT, MpeaaraeMblX OObIYHBIM I0JIb30BaTeNsIM. COOTBETCTBEHHO, PacTeT
Y 4UCIo nojib3oBateiiei MaTepHera.

He-perynupoBaHue U IpUBAaTU3aLMS PbIHKA TEJIEKOMMYHHUKaIMK B KoHIE 1990-x, nosBieHue
U IIMPOKOE PACHpPOCTPAHEHUE IEPCOHAIbHBIX KOMIIBIOTEPOB M CKOPOCTHBIX MOJEMOB OTKPBLIO
HEBHUJIaHHBIC TOPU3OHTHI JUIA pa3BUTHs MHTepHeTa. PocT mpomyckHOM CriocOOHOCTH CTHMYJHMPOBAI
co3JlaHue HOBBIX (popM MH(OPMAIIMOHHOTO KOHTEHTA, KOTOPBIA B CBOIO OYepenb TpeOoBall OOIbIINX
CKOpOCTel. JTa cnHpallb WHHOBAIMU TPOAOJDKAETCS M CETOIHs, MOJACTErHyTas CTPEMHUTEIbHBIM
poctoM MobuibHOro HTEpHETa U, Kak CJe/ICTBUE, €r0 pa3Mepa U BOZMOKHOCTEH.

2. Cnenuduxamnus FastEthernet.
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Fast Ethernet — crnenudukanus IEEE 802.3 u odpunmansno npunsrtas 26 oktsops 1995 rona
ofpenenseT CTaHIapT MPOTOKOJIA KAaHAIBHOIO YPOBHS ISl ceTel paboTaronMX MpU HCHOIb30BAHUU
KaK MEJIHOT0, TaK M BOJIOKOHHO-ONTUYECKOro Kadeis co ckopocthio 100MO/c. Hoast cneunduxanus
sBisiercss HacnenHuned crangapra Ethernet IEEE 802.3, umcnons3ys Takoi ke ¢opmar Kasupa,
MexaHu3M noctymna Kk cpeae CSMA/CD u tononoruio 3Be3fa. DBOJIONKS KOCHYJIACH HECKOJBKHX
AIIEMEHTOB KOH(UTYpallUu CPENCTB (PU3HUECKOTO YPOBHS, YTO MO3BOJIUIIO YBEIHUUTH MPOITYCKHYIO
COCOOHOCTh, BKJIIOYAst THUIBI MPHUMEHSeMOro kabemns, MAJIUHY CErMEHTOB M KOJMYECTBO
KOHIIEHTPaTOPOB.

FastEthernet (beictpbrii Ethernet) — BeICOKOCKOpOCTHASI TEXHOIOTHs, TPEAIOKEHHAsT PUPMOit
3Com st peanmu3anuu cetr Ethernet co ckopocteio mepenaun nanusix 100 M6ut/c, coxpaHuBIIas B
MaKCHMaJbHON crenenu ocobennoctu 10-merabutaoro Ethernet (Ethernet-10) u peamusoBanHas B
Buje ctangapta 802.3u.

OcHoBHOWl menpl0 mpu  pa3paborke TexHoioruu FastEthernet Owputo  obecreuenue
NPEeMCTBEHHOCTH 10 oTHOLIeHUIO K 10-MmeradutHomy Ethernet 3a cuér coxpanenust popmara KaapoB
u merona goctyna CSMA/CD, uro mo3BosiseT UCOIb30BaTh MPEKHEE MPOrpaMMHOE 00€CICUCHHE U
cpenctBa ympasieHus cersmu Ethernet. Omaum u3 TpeOoBaHMIT OBUIO TakXKe WCIOIb30BaHUE
KaOelbHOI cHCTEeMBl Ha OCHOBE BUTOW Mapbl KaTEropuH 3, MOJyYUBIIEH Ha MOMEHT IOSBJICHUS
FastEthernet mmpokoe pacmpocrpanenue B cersix Ethernet-10. B cBs3u ¢ 3TuM Bce OTIMYuUs
FastEthernet ot Ethernet-10 cocpenoToueHs! Ha pU3UIECKOM yPOBHE.

B FastEthernetnpenycmorpens! 3 BapraHTa KaOEIbHBIX CHCTEM:

» MHOroMo10BbIi BOK (ucronb3yercs 2 BOJIOKHA);

* BUTas Napa KaTeropuu 5 (MCIonb3yercs 2 maphl);

* BUTasl Mapa KaTeropuu 3 (MCoib3yercs 4 mapsl).

CrpykTypa ceTu — uepapxuyeckas ApeBOBUIHAS, IOCTPOCHHAsI HA KOHIIEHTpaTopax (Kak
10Base-T u 10Base-F), nockonpky He penycMaTpuBaIOCh UCIOIb30BaHUE KOAKCHAIBHOIO Kabes.

Huametp cetu Fast Ethernet, kak mokaszano B 11.3.2.5, cocraBisieT HeMHOorum 6osiee 200
METPOB, UTO OOBICHSETCS YMEHBIIICHHEM BPEMEHH Mepeaun KaJipa MUHUMalbHOI 1uHb B 10 pa3 B
pe3yibTaTe YBEIMYSHHS MIPOITYCKHOW crtocoOHOocTH KaHana B 10 pa3 o cpaBHenuto ¢ Ethernet-10.
Tem He MeHee, BO3MOXKHO TIOCTPOEHUE KPYITHBIX ceTeil Ha ocHoBe TexHonoruu Fast Ethernet,
Onaromaps nosiBiieHUI0 B Havasie 90-X rofoB MpouIoro Beka KoMMyTaTopoB. Ilpu ucnons3oBanuu
KoMMyTaTopoB mpoTokod Fast Ethernet moxxer paboTaTh B MOJHOAYIIJIEKCHOM PEXUME, B KOTOPOM
HeT OrpaHUYEeHU Ha OOIIYIO JJIMHY CETH, a OCTAIOTCS TOJIbKO OI'PaHUYCHUS Ha JUIMHY (Pr3HuecKux
CErMEHTOB, COEIMHSIOLINX COCETHNE YCTPOMCTBA (afantep — KOMMYTaTOp WM KOMMYTAaToOp —
KOMMYTAaTOp).

Crannapr IEEE 802.3u ompenensier 3 crnenudukanuu ¢usudeckoro ypoBHs Fast Ethernet,
HECOBMECTUMBIX APYT C IPYTOM:

* 100Base-TX — mis mepeaauy JaHHBIX MCHOJB3YIOTCA JABE HEdKpaHupoBaHHble mapsl UTP
kateropuu 5 unu STP Type 1;

* 100Base-T4 — niist nepenauyu JaHHBIX MCIIOJIB3YIOTCS YeThIpe HedKpaHUpoBaHHbBIX apsl UTP
Kareropuii 3, 4 uim 5;

* 100Base-FX — 151 nepeauu 1aHHBIX UCIOIb3YIOTCS /iBa BOJIOKHA MHOromozosoro BOK.

Crnenuduxanuu 100Base-TX u 100Base-FX.

Texunonorun 100Base-TX u 100Base-FX, HecMOTps Ha HMCIIOJIB30BAHHE Pa3HBIX KaOelIbHBIX
CHCTEM, UMEIOT MHOTO OOIIEr0 ¢ TOYKH 3PEHUs MOCTPOCHHS U (PYHKIMOHUPOBAHUS, B TOM YHUCIE,
OJIMHAKOBBIA METOJ| JIOrMYEeCKOro KoaupoBaHus — 4 B/5SB mpu pa3nmuuHbIX MeToAax (U3UUYECKOro
kogupoBanus — MLT-3 B 100Base-T X u NRZI B 100Base-FX.

Kpome Toro, B Ttexnonoruum 100Base-TX wumeercs <¢yHKUHMS aBTONEPErOBOPOB,
obecreunBarolas aBToMaTuyecKoe omnpenenaeHue ckopoctu nepenauu (10 mwiam 100 Mout/c) mexnay
IByMsi CBsiI3aHHBIMU  ycTpoiictBamu (CA, KOHIEHTpaTop, KOMMYTAaTOp) IyTEM TMOCBUIKH IpU
MOIKIIOYEHHHM IMaykd crenuanbHbix umnyiascoB FLP — Fast Link Pulse burst — co croponst
yCTpOCTBA, KOTOpOe MOKeT paboraTh Ha ckopoctd 100 MOut/c. Ecnu BcTpeuHoe ycTpolcTBO He
OTKJIMKAETCS Ha 3TH MMIIYJIbCHI, 3TO O3HAYaeT, YTO OHO MOXKET padoTaTh TOJBKO Ha ckopoctH 10
Mo6ut/c, 1 mepBoe yCTpOICTBO yCTaHABIUBAET PEXKUM INepeaayuu nanHbix 10 Mout/c.
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Cneunduxanus 100Base-T4.

K momenty nosiBnenus Fast Ethernet 6ompmmmacTBo JIBC Ethernet B kauecTBe kKabenbHOM
CHUCTEMbI HCIIOJIb30BAJIM HEIKPaHUPOBAHHYIO BHUTYIO Mapy Kkateropuu 3. JKemaHue coxXpaHHUTb
kabenpHyto cuctemy 10-merabutHbix JIBC Ethernet 06ycinoBuiio npumMeHeHHe clielnaibHOr0 METO/1a
jJoruyeckoro kojaupoBaHuss — 8 B/6T, obecneuuBuiero 6osiee y3Kuil CIEKTp CUTHaJa, YTO HPH
ckopoctd 33 MOuUT/C O3BOJIMIIO YIOKHUTHCS B TIosiocy 16 MI'1 BUTOM napbl KaTEeropuu 3.

IIpn xommpoBanuu 8B/6T 8 Out 3ameHsAOTCS 6-F0 TpOMYHBIMH LUdpamu. JIUTEIBHOCTH
onHoU TponuHO 1Uppsl — 40 He. CnenoBaTenbHO, OOUH OalT mepenaercs 3a 240 ve (6*40 HC), 9TO
COOTBETCTBYET CKOpocTu mepenaud B 33,3 Mo6ut/c. s nepenayn JaHHBIX UCHOJB3YETCsl 3 maphl
UTP xareropum 3 (3*33,3 Mout/c = 100 MOut/c), n eme oaHa TMapa HCHOIB3YETCS IS
MPOCITYIIMBAHUS HECYILEH C 11eJIbI0 0OHAPYKEHUS KOJIIU3UH.

CKopocTh M3MEHEHUS] CUTHaJa Ha Kaxaoi mape coctasiser: 1/(40 uc) = 25 Mo6ox, yto
MO3BOJISIET MCIIOJIB30BAaTh BUTYIO Mapy KaTeropuu 3/

UroOb! sydinie MOHITH paboTy M pa3o0paThcs BO B3auMojeicTBuu dmeMeHToB Fast Ethernet
o0paTuMcs K pUCYHKY 29.

LLC (Logical Line Control .
YnpasneHwe narm4eckon CBs3sI0 - Apansep) KaHanbHbIv
MAC (Media Access Control - YPOBEHb
yNpaBneHne JocTynom K cpeae)
Reconcilliation

(Cornacoeanwe)
Mil (Media Independent Interface Pusndeckun
MHTepdien HesaBnCumbIi 0T cpeab YpPOBEHb
PCS (Physical Coding Sublayer N

MoaypoBeHsb KoawpoBaHs) ™

PMA (Physical Medium Attachment
MogypoBeHb (U3NYECKOTO NPUCOEJNHEHUS)
PMD (Physical Medium Dependent
MogypoBeHb 3aBUCUMOCTUPUINYECKON Cpeabl)
AUTONEG (Auto-Negotiation MoaypoeeHs o
2BTONEPEroBOPOB 0 CKOPOCTM Nepeaaqn) e

MDI (Medum Dependent Interface)
Pasbem ceTeBoro nHtepgeica

PHY (Physical Layer

Devce YcTpoWcTBO
PM3NHECKOro YPOBHS)

Cpena nepegaum
AaHHbLIX

Pucynok 29. Cucmema Fast Ethernet

B cnenudpukanuu IEEE 802.3 u ¢yHKIMK KaHAJIBHOTO YPOBHS pa3OMTHI HA JBa IMOIAYPOBHS:
ynpaBiienust Jorudeckor cBs3bio (LLC) m ypoBHs nocryma k cpene (MAC), koropelii Oynmer
paccmotpen Hmwke. LLC, dynknuu koroporo omnpenenensl cranmaprom IEEE 802.2, dakxtuuecku
o0ecreunBaeT B3aMOCBSI3b € NMPOTOKOJIaMU OoJjiee BBICOKOro ypoBHS, (Hampumep, ¢ IP wmm IPX),
IIPEOCTaBIIASA Pa3IMYHbIE KOMMYHUKAIIMOHHBIE YCIIYTH:

. CepBuc 0e3 ycTaHOBJIEHHMSI COeJMHEHUs] M NOATBep:KAeHHil mnpuema. [Ipocroii
CepBHUC, KOTOPBIA HE 00ecreynBaeT yrnpaBieHUs MOTOKOM JaHHBIX WM KOHTPOJS OLIMOOK, a TaKkke
HE TrapaHTUPYET PAaBUIIbHYIO JOCTABKY JIaHHBIX.

. CepBHC ¢ ycTaHOBJIeHMEM coOeIMHeHHUsl. AOCOJTIOTHO HAJEXHBIA CEpBUC, KOTOPBII
rapaHTUPYeT MPaBHIBHYIO JIOCTaBKY JaHHBIX 3a CYET YCTAHOBJIEHHUS COETUHEHUS C CUCTEMOM -
IIPUEMHUKOM [0 Hayaja IMepelayd JaHHBIX M HCIOJIb30BaHUS MEXaHU3MOB KOHTPOJIS OIIMOOK U
yIpaBJIeHUs TOTOKOM JaHHbIX.

. CepBuc 0e3 yCTAaHOBJICHUSI COCIMHEHHMs C MOATBepPKIeHUSIMH npuema. CpeaHuii
10 CJIO)KHOCTH CEPBHC, KOTOPBIH MCIOIb3YET COOOIICHHUS MOATBEPKACHUS TprUeMa sl 00ecredeHus
rapaHTUPOBAaHHOM JTOCTaBKH, HO HE YCTAaHABIIMBAET COEAMHEHMS J10 TIepelauyl JaHHBIX.

Ha nepenaromeil cucreme naHHblE, NMEpEJaHHbIE BHU3 OT NpoTOoKoia CeTeBOoro ypoBHS,
BHauase MHKancyaupyrorcs nogyposHem LLC. Cranmapt HasbiBaeT ux Protocol Data Unit (PDU,
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MPOTOKOJIBbHBIM 0ok naHHbIX). Korma PDU mepemaercs BHM3 moaypoBHro MAC, rae cHoBa
oOpamJIsieTcsl 3arojOBKOM U MOCTUH(OPMAIHEl, ¢ ITOr0 MOMEHTa TEXHHYECKH €ro MOKHO Ha3BaTh
kagpom. Jlns nakera Ethernet 3To o3nauaer, uto kagp 802.3 momumo naHHBIX CeTeBOro ypoBHs
copepxuT TpexOaiToBblii 3arojsoBok LLC. Takum o6pa3zom, MakCUMajibHO AOIMYyCTUMas IJIMHA
JAHHBIX B K&K 0M nakere ymenbinaercs ¢ 1500 mo 1497 Gaiitos.

3aronoBok LLC cocrouT u3 Tpex noseu:

. DSAP (1 0aiit) Destination Service Access Point— Touka jgocTyma K CEpBHUCY
CHCTEMbI — TOJIydaTessl yKa3bIBaeT, B KaKOM MecTe 0y(depoB maMsTH CHCTEMBI-TIOTydaTeNsl CIeayeT
pa3MecTUTh JTaHHBIC TTaKeTa.

. SSAP (1 6Gaiit) Source Service Access Point — Todka jocTymna K CEpBHCY CHCTEMBI —
WCTOYHMKA BBITIOJHACT Takue k€ (DYHKIMHU Ui UCTOYHUKA JaHHBIX, Pa3MEIICHHBIX B IMaKeTe, Ha
MEPENAOIIEH CUCTEME.

. Ilosie ynpaBaenus (1 wim 2 Oaifta) ykaspIBaeT Ha TUIl CepBUCA, HEOOXOAMMOTO IS
nanHblx B PDU u ¢ynknuil nakera. B 3aBUCUMOCTH OT TOro, KakOi CEpBUC HY)KHO IPEIOCTaBUTh,
TI0JIC YIPaBJICHUSI MOXET OBITh JyTMHOW | vm 2 GaiiTta.

[Tpunumaromeil cucremMe HEOOXOANUMO OMPEAENIUTh, KaKoi U3 MpoTOKoJoB CeTeBOro ypoBHs
JIOJKEH MOJIYYuTh BXojsiue nanueie. B makerax 802.3 B pamkax PDU LLC npumensieTcs emie oauH
poToKoJ1, HasbiBaeMbIit SUb -Network Access Protocol (SNAP, npomoxon 0ocmyna k noocemsim).

3aronoBok SNAP umeer niauHy 5 OaliT U pacnonaraercs HENOCPEICTBEHHO MOCIIE 3arojoBKa
LLC B none nanubix kagpa 802.3, Kak MOKa3aHO HA pUCYHKE. 3ar0JIOBOK COJIEPKUT JBA MOJIA.

Kon opranmsanumn. nentudukarop opraHu3anuu Wik IPOU3BOAUTENsT — 3TO 3-0ailToBOE
nojie, KOTOpoe MPUHUMAET TaKoe ke 3HaueHue, Kak nepsble 3 Oaiita MAC-aapeca oTmpaBUTENs B
3arosnoBke 802.3.

JlokanbHbli KoA. JIOKanbHBIA KO — 3TO MoJe AIUMHON 2 Oaifta, KoTOpoe (hyHKIHOHAJIBHO
skBuBajieHTHO nonmo Ethertype B 3aromoke Ethernet I1.

IToaypoBeHB COTJIACOBAHUS

Kak Obuto ckazano panee Fast Ethernet sTo »BomonmonupoBaBmmii crangapr. MAC
paccuutanHbli Ha wuHTepdeiic AUI, HeoOxomumo mpeoOpazoBath mnsi  uHTepdeiica MII,
ucnons3zyemoro B Fast Ethernet, 1t uero u mpeaHa3zHaveH 3TOT NOyPOBEHb.

Yupasiaenue gocrynom k cpeae (MAC)

Kaxnerit  yzem B cerm Fast  Ethernet wumeer  koHTposmiep  jgoctyma K
cpene (Media AccessController — MAC). MAC umeer kimodeBoe 3HaueHue B Fast Ethernet u
HMMEET TPU Ha3HAYCHUS:

. OIPENENET, KOT1a y3€eI MOXKET IepelaTh MaKeT;
. nepecoliaeT kaapsl ypoBHto PHY 11 mpeoOpa3oBaHus B NaKeThl ¥ IEPEJAvYH B CPENLY;
. noxydaer kajapsl u3 yposHs PHY u mepenaer oOpabarbeiBaromemMy X MporpaMMHOMY

obecreyeHuo (TPOTOKOIaM M TIPUJIOKEHHAM ). >

CampIM BaxXHBIM U3 Tpex HasHaueHuii MAC sBisercs mepBoe. s m000i  ceTeBoi
TEXHOJIOTHH, KOTOpasi MCIIOJIb3YeT O0IIYI0 Cpely, MpaBuiia JOCTyIa K Cpee, Onpeesomue, Koraa
y3€J1 MOXET IIepeaBaTh, SIBJSIOTCSA €€ OCHOBHOM XapaKTepucTHKon. Pa3zpaOoTkoii nmpaBui goctyna K
cpene 3aHuMaroTcs Heckosibko komutTeroB IEEE. Komurer 802.3, gyacTo MMEHyeMblii KOMHUTETOM
Ethernet, omnpenenser cranmaptet Ha JIBC, B KOTOpPBIX HCIOJB3YIOTCS TpaBWia IMOJ
nazpanueM CSMA/ CD (Carrier Sense Multiple Access with Collision Detection — mMHoecTBEHHbIit
JOCTYTI ¢ KOHTPOJIEM HeCyIel U 0OHapyKeHUEM KOH(IUKTOB).

CSMS/ CD sBnsitoTcs MpaBUiIaMM JIOCTyma K cpene kak s Ethernet, tak u mst Fast Ethernet.
HmeHHO B 3TOM 00J1aCTH ABE TEXHOJIOTUHU MOJTHOCTHIO COBIAIAIOT.

ITockonbky Bce y3mbl B Fast Ethernet cOBMECTHO HCHONB3YIOT OOHY U TY XK€ Cpemy,
nepenaBaTh OHM MOTYT JIMINb TOIZA, KOTJa HAacTymaeT ux odepenb. OmpenenstoT 3Ty odepenb
npasmia CSMA/ CD.

CSMA/CD

Kontpomnep MAC Fast Ethernet, mpexxae dyem mpucTynuTh K mepegade, MPOCTYIIUBAET
Hecyiyro. Hecymias cymecTByer nuiib TOraa, Korja ApYyroi ysen BeAer nepenady. Yposenb PHY
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oIpenenseT Halu4ue Hecyle u reaepupyetr coodmenue niusi MAC. Hanuuue Hecymieil TOBOPUT 0
TOM, YTO CpeJla 3aHTa U CIAYILAOIIMK y3€ell (MM Y3JIbl) JOJKHBI YCTYIUTh MEPEAAIOLIEMY.

YcerpoiictBo pusuveckoro yposusi (PHY)

[Tockonbky Fast Ethernet moxer wmcnosib30BaTh pa3iaMYHBIA THI KaOens, TO IS KaKIOu
cpenbl TpedyeTcs YHUKaJIbHOE MPeABApUTEIbHOE TpeoOpazoBanue curHana. [IpeodpasoBanue Taxxe
TpeOdyercs 1 d(pQPeKTHBHON Iepenayd MAaHHBIX: CIeNaTh MepelaBaeMblii KOJ YCTOWYUBBIM K
oMexaM, BO3MOXKHBIM TOTEPSM, JIMOO HCKaXEHUSM OTIEIbHBIX €ro 3JIeMeHTOB (0OMO0B), st
obecrieueHus 3¢ (HEeKTUBHON CHHXPOHU3AIMN TaKTOBBIX T€HEPATOPOB HA TEpeIaAroIIeH M TPHEMHON
CTOpOHE.

Ilodypoeens koouposanusa (PCS)

Komupyer/nekogupyer manHbie mnocTymamomnme oT/K ypoBHI MAC ¢ HCIOIb30BaHHEM
anroputMoB 4B/5B nnu8B/6T.

Ilooyposenu puzuueckozo npucoeounenusn u 3agucumocmu om guzuueckoii cpeovt (PMA u

PMD)

[TonypoBuu PMA u PMD ocymectBasior cBsizb Mexay nonypoBHeM PSC u unTepdeiicom
MDI,  ob6ecneuuBast  (GopMuUpOBaHHE B  COOTBETCTBMM  C  METOAOM  (U3UYECKOrO
kogupoBanus: NRZI nmu MLT-3.

Ilooyposenv agmonepezoeopos (AUTONEG)

[lonypoBeHb  aBTONEPErOBOPOB  IO3BOJSIET  JIBYM  B3aUMOJCHCTBYIOIIMM  I[OpTaM
aBTOMaTU4YEeCKH BbIOMpaTh Haubosiee dSPPEKTUBHBIA peXUM  padOTHL:  AYMIEKCHBIA WK
nosryayriekcabid 10 nmu 100 M6/c.

1.15 Jlekuus NelS. Texnosiorusi TokenRing.
1.15.1 Bonpocsl JieKuMu:

1. O6opynosanue TR.

2. Tononorusa TR.

1.15.2 Kparkoe coaepxxanue BOIPOCOB:

B Hacrosmee BpemMsi TEHACHIUSA B Pa3BUTHH MUKPOIIPOLIECCOPOB U CUCTEM, ITOCTPOEHHBIX Ha
UX OCHOBE, HalpaBJeHa Ha Bce OOJbIllee MOBBIIICHUE UX TPOU3BOUTENBHOCTU. BhuncnuTenbHble
BO3MOKHOCTH JIFO0OM CHCTEMBI TOCTUTal0T CBOEH HaMBBICHIEH MTPOU3BOJUTEILHOCTH Oyaroaaps
IBYM (haKTOpam:

HCIOJIb30BAHUIO BEICOKOCKOPOCTHBIX 3JIEMEHTOB U MapajlieIbHOMY BBIITOJIHEHUIO OOJBIIIOTO
yucna onepanui. HanpaBieHus, CBI3aHHBIE C MOBBILIEHUEM ITPOU3BOAUTEIBHOCTH OTAEIBHBIX
MHKPOITPOLIECCOPOB, Mbl PACCMATPHUBAJIMN B MPEABIAYIINX JIEKIUAX, @ B 3TON JEKIIUU OCTAHOBUMCS Ha
BOMpOCax pacnapajienuBanus 00padoTKu HHGOPMAIIIH.

Cy1iecTByeT HECKOJIbKO BApHAHTOB KJIACCH (PMKALIUK CHCTEM MapajlieIbHONH 00padoTKu
naHHbIX. [lo-BunuMomMy, camoii paHHel 1 HanboJiee U3BECTHOM sBIIAETCA KilacCH pUKaLus
apXUTEKTYp BBIYUCIUTEIbHBIX CUCTEM, NTpeaiokeHHas B 1966 rogy M. ®munHoM. Knacen puxanus
0asupyercs Ha IOHSTUHU MTOTOKA, 10 KOTOPbIM IIOHUMAETCsI 0CIIE0BaTEIbHOCTD 3JIEMEHTOB,
KOMaH/1 WK JaHHbIX, 0OpabaTbiBaeMas nmpoueccopoM. Ha ocHOBe ymciia mOTOKOB KOMaH[{ U TOTOKOB
JAHHBIX BBIIEIIAIOTCS YEThIPE KJIacca apXUTEKTYp:

SISD, MISD, SIMD, MIMD.

SISD ('sINgle INsTRuction sTReam / sINgle data STReam ) - oquHOYHBIH TOTOK
KOMaH/l ¥ OJIMHOYHBIN ITOTOK JaHHBIX. K 3TOMY KJjlaccy OTHOCATCS MPEX/IE€ BCErO KIaCCUYECKUe
1ocJe10BaTeIbHbIE MAIIMHBL, WM, HHAYE, MAIIUHbI (JOH-HEHMaHOBCKOro THMa. B Takux MammHax
€CTb TOJIbKO OJIMH IIOTOK KOMaHJ, BCe KOMaH 1bl 00pabaThIBalOTCs MOCJIEA0BATEIBHO APYT 32 APYTOM
Y Ka)KJas KOMaH/1a MHULIMUPYET OAHY OMEepaliio ¢ OJTHUM ITOTOKOM JaHHbIX. He umeeT 3HaueHust ToT
¢axT, 4TOo 115l yBEIHUEHUSI CKOPOCTH 00pabOTKM KOMaH/ U CKOPOCTH BBITTOJHEHHS apu(METUIECKIX
OIepaInii MPoIeccop MOXKET HCIOIb30BaTh KOHBEHEpHYIO 00padoTKy. B Takom moHUMaHUU
MaIIMHbI JAHHOTO Kj1acca (PaKTUYECKH HE OTHOCATCS K MapajuleIbHBIM CHCTEMAaM.
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SIMD ( sINgle INsTRuction sTReam / multlPle data STReam ) - oquHOYHBI TOTOK
KOMaH/]] U MHOXKECTBEHHBII MOTOK JaHHBIX. [[pUMEHUTENBLHO K OJJHOMY MUKPOIIPOLIECCOPY ITOT
noaxon peammnzoBad B MMX-u SSE- pacmmpeHnsx coBpeMeHHBIX
MuKporpoueccopoB.Mukpomnporeccopusie cuctembl Tuna SIMD cocrost u3 6ombiioro uncia
UJICHTUYHBIX NPOLIECCOPHBIX JIEMEHTOB, UMEIOIMX COOCTBEHHYIO NMaMsATh. Bee mponeccopHbie
3JIEMEHTHI B TAKOW MAIlIMHE BBIIOJIHAIOT OJHY M TY XK€ POorpaMmy. ITO MO3BOJISAET BHIIOIHATD OIHY
apu(METHYECKYIO OIlEPaLMIO Cpa3y HaJ MHOTMMH JaHHBIMHU - 3JIeMeHTaMHuBeKTOpa. OueBUIHO, YTO
TaKasi CHCTeMa, COCTaBJICHHAs U3 OOJIBIIOT0 YMCIIA ITPOLIECCOPOB, MOXKET 00ECIIEUUTh CYII[ECTBEHHOE
MOBBIIIEHHE TPOU3BOAUTENLHOCTH TOJIBKO Ha TEX 3a/1a4ax, MU PEeIIeHUH KOTOPBIX BCE MPOLIECCOPHI
MOTYT JIeJIaTh OJIHY U Ty ke paboTy.

MISD (multlPe INSTRuction sTReam / sINgle data STReam ) - MHOXeCTBEHHBII TOTOK
KOMaH/1 U OJIMHOYHBIN ITOTOK AaHHBIX. OnpeneneHnenoapa3syMeBaeT Haluuue B apXUTeKType MHOTUX
IPOLIeCcCOpPOB, 00PadaTHIBAIOIINX OJUH U TOT K€ IMOTOK JaHHBIX. Psj nccnenoBareneit K JTaHHOMY
KJIaCCy OTHOCSIT KOHBEHEpPHBIE MAIIUHBI.

MIMD (multiPe INsTRuction sTReam / multlPle data STReam ) - MHOXECTBEHHBIH MOTOK
KOMaH/]] U MHOXKECTBEHHBII MOTOK JJaHHbIX. ba30oBoiiMO/ie/bI0 BBIYMCICHUI B 3TOM Clly4ae sBJsSeTcs
COBOKYITHOCTb HE3aBHCHUMBIX ITPOL[ECCOB, U330 IMYECKH 00palaloIuXcs K pa3esiieMbIM 1aHHbIM. B
TaKOM CUCTEME KayKJIbIi MPOLECCOPHBII 3JIEMEHT BBIIIOJIHIET CBOKO MPOrPaMMYy JOCTATOYHO
HE3aBUCUMO OT JPYruX MpoleccopHbIX 3s1eMeHToB. Apxutekrypa MIMD naer 60sb11yto THOKOCTB:
IIPU HAJIMYUU a/IEKBAaTHOM MOJAEP>KKU CO CTOPOHBI allapaTHbIX CPEICTB U IPOrPaMMHOI0
obecrieuenuss MIMD mosxet paboTaTh Kak 0JJHOIONB30BATENbCKAsL CUCTEMA, O0ecieunBast
BBICOKOIIPOU3BOIUTENBbHYIO0 00pabOTKY NaHHBIX JJI1 OJHOM IPUKJIAIHON 3a]auu, KaK
MHOTOIIPOrpaMMHasi MallIMHA, BBIIOJIHSIIOIAS MHOXKECTBO 3ajay MapajiesibHO, U KaK HeKOTopas
KoMOMHa1Us 3TUX Bo3MoxkHOCTel. K Tomy ke apxurektypa MIMD moxer ucnosib3oBaTh Bce
[IPEUMYIIIECTBAa COBPEMEHHONW MUKPOIPOLIECCOPHON TEXHOJIOTUU HAa OCHOBE CTPOrOro ydera
COOTHOUIEHMSI CTOMMOCTB/IIPOU3BOJUTENILHOCTD. B 1€fICTBUTEILHOCTH IPAKTUUECKU BCE
COBPEMEHHBIE MHOT OIIPOLIECCOPHBIE CUCTEMBI CTPOSATCS Ha TeX )K€ MUKPOIpoIieccopax, KOTOphIe
MOXHO HaWTH B IIEPCOHAIBHBIX KOMIIbIOTEPAX, pAOOUMX CTAHLUAX U HEOOJBIINX OJIHONPOLECCOPHBIX
cepBepax.

Kak u mobas npyras, npuBeieHHas BbIllIe KJacCH(UKaIUs HECOBEPIICHHA: CYIIECTBYIOT
MAIIMHBI, IPSIMO B HEe He MOoMalalolue, UMEIOTCS TaKKe BaXKHbIE MPU3HAK U, KOTOPBIE B 3TOI
KJ1accupUKauy He yuTeHbl. PaccMoTpuM Kiaccu pUKaIio MHOTOMPOLIECCOPHBIX U
MHOTOMAIIMHHBIX CUCTEM Ha OCHOBE JPYroro MpU3HaKa - CTENEHU pa3zesieHNs BbIUNCIUTEIbHBIX
PECYPCOB CHUCTEMBI.

B sTOM ciydae BbIAENAIOT crienytonue 4 Kiacca CUCTEM:

CHCTEMBI C CHMMETPHUYHON MYJIbTHIIPOI[ECCOPHOM 00paboTkoii (symmeTRic
multIProcessINg), nmun SMP-cucremsr;

CHCTEMBI, IOCTPOEHHbIE 110 TEXHOJIOTUU HEOJHOPOJHOI0 AOCTYINA K MaMsATH (non-un
IForm memory access), wimm NUMA-cucremsr;

KJIaCTEpHI;

CHCTEMbI BBIYMCICHHUI C MacCOBBIM mapasiiean3mom (massively parallel processor), nan MPP-
CHCTEMBI.

CaMmbIM BBICOKMM YPOBHEM MHTErPallMM PECYpCOB 00IaJaeT CUCTEMA C CHMMETPHYHOMN
MYJIBTHIIPOLIECCOPHOM 00padoTkoi, i SMP-cucrema (puc. 13.1).

B 3T0i1 apxuTekType Bce Mpoieccopbl UMEIOT PABHOMPABHBIN JIOCTYIT KO BCEMY MPOCTPAHCTBY
oIepaTuBHOIN namsATH U BBoAa/BeiBoza. [loaTomy SMP-apxutekTypa Ha3bIBaeTcs cuMMeTpudHoOl. Ee
uHTepdelcel JocTyna K NpoCTpaHCTBY BBoJa/BbiBoga U OIl, cucrema ynpaBiieHHs K311I-
namsThlo,cucteMHoe 110 u T. 1. MOCTpOEHbI TAKMM 00pa3oM, UTOObI 0OECIEeUnTh
COTJIaCOBAHHBIHN JIOCTYTI K pa3zessieMbIM pecypcaM. COOTBETCTBYIOIIMEMEXaHU3MbI OJTIOKMPOBKH
3aJI0’KEHBI U B IIMHHOM HHTep(eiice, 1 B KOMIOHEHTAX OMEPAMOHHON CHCTEMBI, U IIPU IIOCTPOCHUHU
K3IIIa.
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Puc. 13.1. Cucrema ¢ CMMMETPUYHON MYJIbTHIIPOILIECCOPHON 00pabOTKOM

C Touku 3peHus npukiIaaHoil 3agaun, SMP-cucrema npencraBisieT coOoi eaUHbII
BBIYUCIIMTEILHBI KOMIUIEKC C BEIUUCIUTEILHBIMU PECYPCAMU, PONOPLIHUOHATEHBIMEI KOJTUYECTBY
nporeccopoB. PacnapaiennBanye BEIMUCIECHUHM 00€eciieunBaeTCsl ONepalliOHHON CHCTEMOM,
YCTaHOBJICHHOW Ha OJIHOM U3 MporeccopoB. Bes cucrema paboraer mox ynpasieHuem eguHo OC
(06praHO0 UNIX-niomo6Hoi, HO miist Intel-mmardopm nonnepxxuBaercs WINdows NT).

OC aBTOMaTHYECKHU B Ipouecce paboThl pacnpenenseT IPoLecChl 0 IPOLECCOPHBIM SIpaM,
ONITUMU3UPYS UCIOJIb30BAHUE PECYPCOB. Sapa 3aneiicTBYIOTCS paBHOMEPHO, U MPUKJIIAIHbBIE
MPOrPaMMBbI MOT'YT BBITIOJIHATHCS TTapaJUIeIbHO Ha BCEM MHOXKeECTBE snep. [Ipu aTtom nocturaercs
MaKCHUMaJbHOE ObICTPOAEHCTBHE CUCTEMBL. Ba)HO, UTO 7151 CHHXPOHHU3ALUU [TPUIIOKEHUN BMECTO
CIIO)KHBIX MEXaHU3MOB U MMPOTOKOJIOBMEKITPOLIECCOPHON KOMMYHUKAIIMH MPUMEH SIFOTCS
crangaptabie pynkuun OC. Takum o6pa3oM, IpoIIe pean30BaTh MPOEKTHI C pacnapaieTuBaHueM
MPOrpaMMHBIX TTOTOKOB. O01mas 1yist coBOKymHOCTH siiep OC Mo3BOISET C TOMOIIBIO CITYKEOH bIX
WHCTPYMEHTOB COOMPATh CTATUCTUKY, EAMHYIO JJI BCe apXUTEKTypbl. COOTBETCTBEHHO, MOKHO
O0JIErYUTh OTIAAKY U ONITUMHU3ALINIO MPUIIOKEHHH Ha 3Tare pa3padoTKU UM MacIITaOUpOBaHUS [T
Ipyrux GopM MHOTOMPOIIECCOPHON 00pabOTKH.

B o0mem cnyyae npuiioxeHune, HaucaHHoe JJ1s1 OAHOIPOL[ECCOPHON CHCTEMBI, He TpeOyeT
MOJM(PHUKALIUU ITPH €ro ePEeHOCe B MYJIbTUIIPOLIECCOPHYIO cpeny. OaHaKO A ONTUMAIBHON PaboThI
nporpamMmbl uim yacteit OC OHM MEPEnrChIBAIOTCS CHEUATIBHO IS Pa0OThHI B MYJIbTHITPOLIECCOPHOM
cpene.

CpaBHUTENBHO HEOOJBIIIOE KOJINYECTBO MPOLIECCOPOB B TAKUX MAIIMHAX MO3BOJISET UMETh
OJTHY I[€HTPAJIM30BaHHYIO OOIIYIO NaMATh U OO BEAMHHUTD IIPOLIECCOPHI U MAMSThH C TIOMOIIBbIO OJHON
IIMHBI.

CrepxxuBatomuM (HakKTOPOM B TOTOOHBIX CUCTEMAX SIBJSICTCS MPOITYCKHAs
CIOCOOHOCTh MAaruCTPaJH, YTO MPUBOAUT K UX TUIOXOU MacmTabupyemoctu. [IpuamHoii 3TOro
SIBJIIETCS TO, YTO B Ka)KJbli MOMEHT BpEMEHH LIMHA CIOCOOHA 00pabaThIBaTh TOIBKO OHY
TPaH3aKIUIO, BCIEICTBUE YET0 BOZHUKAIOT MPOOIEMBI pa3pelieHus: KOH(GIUKTOB IPH
OJTHOBPEMEHHOM 00palIieHny HECKOJILKUX MPOIECCOPOB K OAHUM U TEM K€ 00JacTsiM oomieit
(bu3nYecKoil maMsATH. BeuncauTenpHbIie 2JIEMEHTHl HAYMHAIOT MemaTh Ipyr aApyry. Koraa
MIPOU30MIET TAKOW KOH(IJIMKT, 3aBUCUT OT CKOPOCTH CBS3H M OT KOJIMYECTBA BHIYMCIUTEIBHBIX
aneMeHToB. Kpome Toro, cucremHasi iMHAa KMEET OrpaHUYEHHOE YHCIIO CI0TOB. Bee 310 oueBuano
MPENATCTBYETYBEINUYEHUIO TPOU3BOIUTEILHOCTH MPU YBEIUUEHUH YHCIIa TTPOIieccopoB. B peanbHbIx
CHUCTEMaX MOXHO 3aJIeiicTBOBAThH HE Oosiee 32 mpoIecCopoB.
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B coBpeMeHHBIX MUKpOIIpoLeccopax MOAEpKKa IIOCTPOEHUS MYJIbTHUIIPOLIECCOPHOM
CHCTEMBI 3aKJIa/IbIBAETCS Ha yPOBHE annapaTHoN peanusauuu MII, uTo nenaer MHOronponeccCopHble
CHCTEMbI CPAaBHUTEIIbHO HEJIOPOTUMHU.

Tak, mya obecrieueHnst BO3MOXKHOCTH PabOThI Ha
001y 0 MAarkCTpaib KakIplii MUKpormporeccop Gupmsl Intel Hauunas ¢ Pentium Pro umeer
BCTPOCHHYIO MOJACPKKY ABYXPa3psAHOr0 UACH TU(HUKATOPA Ipoleccopa -

APIC (Advanced Programmable INTerrupt ConTRoller). ITo ymonuanuro CPUc caMbIM BBICOKHM
HOMEPOM UICHTU(UKATOPA CTAHOBUTCS MPOIIECCOPOM HauaIbHOM 3arpy3Ku.

Takas uaentudukanus odneryaet apouTpax muHb JaHHBIX B SMP-cucreme. [logo0HbIe cpencTBa
™Mbl Buenn 1 B MII Power4, rae Ha anmapaTHOM ypOBHE MOJAEPKUBAETCS CO31aHNE MUKPOCXEMHOIO
Moayisi MCM u3 4 MUKpOTTPOIIECCOPOB, BKIIFOYAIOIIETO B COBOKYITHOCTH 8 TIPOIIECCOPHBIX sIZIED.

Ceromust SMP mupoko npuMeHsIoT B
MHOTOIIPOLIECCOPHBIX CYIIEPKOMITBIOTEPAX U CEPBEPHBIX MPUIIOKEHUAX. OTHAKO €CIM HEO0X0IUMO
JeTePMUHUPOBAHHOE HCIIOJHEHUE IIPOrPaMM B pealbHOM MaciTade BpeMeHH, HalpuMmep, pH
BHU3YaJIU3alH MYJIbTUMEAUHHBIX JaHHBIX, BO3MOXXHOCTH CYTYOOCHMMETPUYHOI 00paboTKH BechMa
OrpaHU4eHbl. MOKET BOBHUKHYTb CUTyalsl, KOI1a IPUJIOKEHNUS, BBIIIOIHAEMbIE HAa Pa3IMYHbIX
anpax, odpaiiarores kK oqHoMy pecypey OC. B 3ToM ciydae JOCTyI HOJIY4UT TOJIBKO OJHO U3 siiep.

OcranpHble OYIyT MPOCTaUBATh 10 BBICBOOOXKIEHNU KPUTUUECKOM 00J1aCTH.

EcTecTBEHHO, IPH 3TOM PE3KO CHUXKAETCA MPOU3BOJUTENBHOCTh PUIIOKEHUIN pPEabHOI0
BpPEMEHH.

Hcuepnanue mpou3BOUTEILHOCTH CUCTEMHOM mMHBI B SMP-cuctemax nmpu focryie
O0JIBIIOT0 YK Clla MPOLIECCOPOB K 00IIEMY IPOCTPAHCTBY OMEPATUBHOM MaMATH U MPUHIUIIHAJIbHbIE
OrPaHUYEHUS] ITMHHOM TEXHOJIOTUU CTaJIM IPUYUHON CAEPKUBAHUSA POCTa
npousBoauTenbHOCTH SMP-cucrem. Ha nannbiii MoMeHT 3Ta mpo0iiemMa MmoTyduia 1Ba perieHusl.
[lepBoe - 3aMeHa cUCTEMHOM MIMHBI Ha BBICOKOIIPOU3BOAUTEIbHBII KOMMYTATOP, 00€CeUnBAIOIINI
OJTHOBPEMEHHBIN HEOJIOKUPYIOLIHI TOCTYII K pa3IMYHbIM y4acTKaM aMsatu. Bropoe pemienue
npeayaraer Texnosorus NUMA.

Cucrema, noctpoennas o texnonorud NUMA, npezacraBisier co0oii HaOOp y3710B, KaKIbIH
U3 KOTOPBIX, 110 CYTH, SIBJIAETCS (PYHKIIMOHAIBHO 3aKOHYEHHBIM OJJHOIIPOI[ECCOPHBIM nin SMP-
KOMIIBIOTEPOM. Kak]Iblil UIMEET CBOE JIOKAJIbHOE IPOCTPAHCTBO ONEPATUBHOM MAMATH U
BBOJIa/BeIBOIa. HO ¢ moMolbio crienuanbHOM JJOTUKY KaX/Abli UMEET TOCTYII K IPOCTPAHCTBY
OIepaTHBHOI MaMATH U BBOZA/BBIBOAA JIIOOOr0 Apyroro y3ia (puc. 13.2). ®usnyecku oTAeIbHbIE
YCTpOWCTBA MaMATH MOTYT aJpPecOBaThCsI KaK JOTMUECKU €IUHOE aJpPECHOE MPOCTPAHCTBO - 3TO
O3HAYaeT, YTO OO OUITPOIIECCOP MOXKET BBITIOIHATH O0PAIICHHUS K JIIOOBIM sSTYeiiKaM ITaMsTH, B
IIPEATOI0KEHUH, UTO OH UMEET COOTBETCTBYIOIME MTpaBa AocTyna. [loaToMy MHOr1a Takue CUCTEMBbI
Ha3bIBAIOTCS CUCTEMaMH C pacipeielieHHou pasaensiemon namsateio (DSM - disTRibuted shared
memory).

——— i ————————— e ————————— -
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Puc. 13.2. Cucrema, nocTpoeHHast 10 TEXHOJIOIMH HEOJAHOPOAHOIO A0 CTYIA K MaMATH
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[Tpu Takoil opraHu3ayy MaMsTh KaXXJA0ro y3jia CHCTEMbI HMEET CBOIO aJpecaluio B
aJIpECHOM IPOCTpaHCTBE Bceil cucteMbl. Jloruka gocTyma K pecypcaM OmpesenseT, K MaMsaTH KaKoro
y3J1a OTHOCHUTCS BBIpAOOTaHHBIN TpoIiecCOpoM anpec. Eciin OH He MpUHAIICKUT MTaMSITH JTAHHOTO
y3J1a, OpraHu3yercs oOpalleHue K APyroMy y3JIy COTrJIaCHO 3aJI0KCHHOH B JIOTUKE JIOCTYIIAa KapTe
aapecoB. [1pu 3TOM TOCTYH K JIOKaJIHHOW MAaMSTH OCYIIECTBISICTCS B HECKOJIBKO pa3 ObIcTpee, 4eM K
yAaJI€HHOM.

ITpu ucnosb30BaHMK HaubOJIEe pacpocTpaHeHHoro ceituac Bapuanta CC-NUMA (cache-
coherent NUMA - HeO{HOPOIHBIH JOCTYII K ITAMSITH C COTJIACOBAHUEM COJEPIKUMOTO KAIII-ITAMSITH )
o0ecreunBaeTcsl KIMMPOBAHUE JAHHBIX ONEPATHBHOW MAMSTH JIPYTUX y3JI0B.

OO6wruHO Best cuctema padotaet moj ynpasienuem equnoit OC, kak B SMP. Bo3amokHbI Takxke
BapHAHTHI TUHAMUYECKOT'O Pa3elIeHUs] CHCTEMBI, KOT/Ia OTJICIbHBIC pa3/Ieiibl CHCTEMbI paOOTAIOT O]
ynpasieHueM pazHbix OC.

J10BOJIBHO 00JBIIIOE BPEMsI JOCTYIIA K ONEPATUBHON MaMSITH COCEIHUX Y3IIOB MO CPABHEHHIO C
noctynom K OIT coero yzna B8 NUMA-cucTemax Ha HaCTOSIIINIT MOMEHT JIeJIaeT TaKoe
MCIOJIb30BAHUE HE BIIOJIHE OMTUMAJIbHBIM.

Tak uto mosHOM pyHKIMOHAIEHOCTEI0O SMP-cucteM NUMA-KOMIIBIOTEpBI HA CETOAHSAITHUN
neHb He o0nmanarT. OmHako cpeau cucreM obiero HazHadeHuss NUMA-cucTeMbl UMEIOT OJIUH U3
HanboJee BBICOKUX MOKa3aTesel 1o MacluTabupyeMocCTH U,

COOTBETCTBEHHO, TIOMPOU3BOIUTEILHOCTH. Ha ceroHs MakCHMalbHOE YHCIIO MPOLIECCOPOB B CC-
NUMA-cuctemax moxet mpeBsimath 1000 (cepust OrigIN3000). Onun u3 nHaubonee
MIPOM3BOAUTENBHBIX CYIIEPKOMITBIOTEPOB - Tera 10 - umeer npousBoauTenbHocThio 60 Tduomnc u
coctouT u3 544 SMP-y3110B, B K&K/JI0OM U3 KOTOPBIX HaxoauTcs oT 8 10 16 mporeccopos Itanium 2.

CrnenyroumM ypoBHEM B HepapXuu MapajyiebHBIX CUCTEM SIBISIOTCS KOMIUIEKCHI, TAK)KE
COCTOSIIIUE U3 OTICIBHBIX MAIIMH, HO JIMIIIb YACTHYHO Pa3AeSIONe HEKOTOphIe pecypchl. Pedun
UJICT O KJIACTepax.

1.16 Jlexuust Nel16. Texnosnorusi TokenRing.
1.16.1 Bonipocsl JieKIMK:

1. O6opynosanue TR.

2. Tononorus TR.

1.16.2 Kparkoe coaepxanue BONPOCOB:

1. O6opynoBanue TR.

Cetu Token Ring, Tak e kak u cetu Ethernet, xapakrepusyer pasnensemas cpena rnepeiadu
JaHHBIX, KOTOpasi B JAHHOM CJIy4ae COCTOUT U3 OTPE3KOB Kabells, COeAUHSIONUX BCe CTAHLIUU CETH B
kosblio. Konbiio paccMmarpuBaeTcst Kak OOIIMH pas3liensieMblii pecypc, W s JOCTyla K HeMy
TpeOyeTcs He CIy4aiHbId anropuTM, Kak B cersx Ethernet, a qerepMuHNpPOBaHHBIN, OCHOBAHHBIN HA
nmepenade CTaHUUSAM IpaBa HAa MCIOJIb30BAHUE KOJIbLA B ONPEIEICHHOM IOpAAKE. OTO IPaBo
nepefaeTcs C TMOMOIIBI0 KajJpa CHeuanbHOro (opmMarta, Ha3bIBAEMOI'O MAPKepOMUTHNMOKEHOM
(token).

Texnonorus Token Ring Ob11 pazpaboTana komnanueii IBM B 1984 rony, a 3aTem nepenana B
kauecTBe npoekra crangapra B komuter IEEE 802, kotopbiii Ha ee ocHoBe mpuHsl B 1985 rogy
craaapt 802.5. Komnanus IBM ucnonb3yet texHosoruto Token Ring B kauecTBe CBOEH OCHOBHOM
CETEBOM TEXHOJIOTMHM i1 MOCTPOEHUS JIOKAJBHBIX CETE HAa OCHOBE KOMIIBIOTEPOB pPa3IMYHBIX
KJIACCOB - MIHH(PEHMOB, MHHH -KOMITHIOTEPOB U MEPCOHATBHBIX KOMIBIOTEPOB. B HacTos1Iee Bpems
nMeHHO Kommanusi IBM sBisercs OCHOBHBIM 3aKOHOAaTeleM Mobl TexHojoruu Token Ring,
npou3Boisi 0kosio 60 % ceTeBbIX alalTePOB ATONU TEXHOJIOTHH.

Cetu Token Ring pabotatoT ¢ ABymMsi OUTOBBIMH CKOpocTsIMH - 4 1 16 MOut/c. Cmernienue
CTaHLUH, paboTAIONMX Ha Pa3JMYHbIX CKOPOCTIX, B OAHOM Kousblie He gomyckaercsi. Ceru Token
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Ring, paboratomme co ckopocTeio 16 MOuUT/c, UMEIOT HEKOTOpbIe YCOBEPUICHCTBOBAHUS B
aNropuTMeE JOCTYyIa 10 CPaBHEHUIO cO cTaHAapToM 4 MOuTt/c.

Texnonorus Token Ring sBusercs Ooisiee cinoxHOM TexHosnorueid, yem Ethernet. Ona
obnagaer cBoiictBamu oTkazoyctoiunBoctu. B cern Token Ring onpenenens! mporerypbl KOHTPOJIS
paboTBl CEeTH, KOTOpPbIE HCHOJBL3YIOT OOpaTHYIO CBSI3b KOJBbIIEOOPAa3HOW CTPYKTYphl - MOCIAHHBIN
KaJp BCerJa BO3BpallaeTCs B CTAHLHUIO - OTIPABUTENb. B HEKOTOPBIX Cllydasx OOHapy>KEHHBIC
OmMOKW B paboTe CETH YCTPAHSIOTCS aBTOMATHYECKH, HAIPUMEP MOXKET OBITh BOCCTaHOBJICH
MOTEepSHHBIA Mapkep. B Apyrux cinydasx ommOKH TONBKO (UKCHPYIOTCS, a WX YCTpaHEHUeE
BBITIOJTHSETCS BPYYHYIO 00 CITYKHBAIOLIUM [TEPCOHATIOM.

Jlis KOHTpONS CeTH OJHA U3 CTAHIMM BBINOJHSET POJb TaK Ha3bIBAEMOI'O AKMUBHO2O
MoHumopa. AKTUBHBIA MOHHUTOpP BBIOMpaeTcs BO BpeMs HHHULMAIM3AIMU KOJbIa KaK CTAHLHS C
MakcuMasbHbIM 3HaueHneM MAC-aapeca, Eciau akTUBHBIN MOHMTOP BBIXOJUT U3 CTPOSi, MpOLEaypa
WHUIMAIM3AIMN KOJIbIA MOBTOPSETCS M BRIOMPAETCS] HOBBI aKTUBHBIM MOHUTOP. UTOOBI ceTh Moriia
OOHApYXHUTh OTKa3 aKTUBHOIO MOHHTOpA, MOCIEIHHHA B pabOTOCIIOCOOHOM COCTOSHUM KaxIble 3
CEKYHJIbl T€HEpUPYET CIelHaIbHBIA KaJAp CBOEro MPHUCYTCTBUA. EcCiIM 3TOT Kaap He MOsBIsETCS B
cetn Oosee 7 CEKyHI, TO OCTaJbHbIE CTAaHLUUU CETH HAYMHAIOT MPOLEAypy BBIOOPOB HOBOTO
aKTUBHOTO MOHHUTOPA.

O6opynoBanne TR.

Konnentpatop TokenRing (MSAU) mpencraBiser coboit  Habop ©OmokoB TCU
(TrunkCouplingUnit — 6110k MOJAKIIOYEHUST K MAarkCTPajin), K KOTOPbIM OT/CIbHBIMU paJdalibHBIMU
kabemsmu (lobecabling) moakmrouarorcst cranimu. biok TCU comepkut pene, B HOPMaIbHOM
COCTOSIHMH 3aMbIKAIOIIlee MarucTpaiib B 00Xo mopta (OAHOBPEMEHHO 3aMbIKA€T BXOJ] M BBIXOJI TIOPTa
CO CTOpPOHBI cTaHIMK). Eciin K MopTy MOAKIIIOYEHA CTAaHIHUSA, TO OHA BbIIAET ““‘(DaHTOMHBIN CUTHAN
[IOCTOSTHHOT'O TOKA, NepekIoyaromuil pene. Eciu ctanius oTKiro4aercs OT KOJblia UM IPOUCXOAUT
0OpBIB KabeJsi, pesie BOCCTaHABIMBAET 00XOAHOU myTh. CTanmus, pusndecku noaxmoueHnas k TCU,
MOXET MpoBeputh cBor JuHHUIO g0 MSAU (mockonpky TCU oOecneunBaer 3aMbIKaHUE €€
MPUEMHHUKA Ha €€ TIepeIaTyuK), ¥, B CIydae HCIPAaBHOCTH JIMHUH, BBIJIATh “(DaHTOMHBIN CHTHAI .

KOHCTPYKTHBHO KOHIIEHTPATOP MPECTABIIIET COOOH aBTOHOMHBIN OJIOK C JIECSThIO
pa3beMamu Ha mepenHei manenu (puc. 40).

/ /
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Pucynok 40. Konneatpatop Token-Ring (8228 MAU)

Kpome 6mokoB TCU (06sr4a0 o1 8 1o 24), konuentpatopsl MSAU mmMeroT nBa mopra auis
obpa3oBaHwust Kojbila koHIeHTpaTopoB: mopT RI (Ringln, Bxox koabma) u mopt RO (RingOut, Beixon
KOJIbLIa). DTU MOPTHI TakXKe CHAOXKEHBI pelie, 00ecleYnBAONMM 3aMbIKaHUE MarucTpaid B 00XOn
OTKJIFOYEHHOT'0 MOpTa.

KoHnnentpaTopbl MOryT OBITh IMacCUBHBIMH M akTUBHBIMH. [TaccuBHBIIMSAU obecrieunBaer
TOJIBKO JJIGKTPUUYECKOE MOAKIIOYEHNE CTaHIIMU K Maructpain. AktuBHbd MASU nmeeT B KaXaom
6soke TCU noBTOpHTENh, BOCCTAHABIMBAIOIIUN (GOPMY CUTHANIA. AKTUBHBIE KOHIIEHTPATOPbI MOTYT
conepskath Omok  ympaBieHus 1mo SNMP  uwim  RMON. Cermentupyronme (Portswitch)
KOHIICHTPATOPHI MO3BOJISIOT OPraHU30BBIBATh HECKOJIBKO KOJIEIl HAa OTHOM YCTPOMCTBE.

CeteBble afanTepbl coaepKaT OJOK MOBTOPEHUS, KOTOPbI MOXET pereHeprupoBaTh CUTHAI U
BOCCTaHABIIMBATh €r0 CHHXPOHU3AIMIO (ITUM 3aHMMAETCS TONBKO AaKTUBHBIM MoOHUTOp). s
pPECHUHXpOHU3aLMU Hcnoib3yercs 30-OuTHbIM Oydep, B KOTOPOM HAKaIUIMBAIOTCS CUTHAJBL. DTOT
Oydep nmoakiIrouaeTcs aKTUBHBIM MOHHTOPOM K KOJIBILY, U BCE JaHHBIC MPOIMYCKAIOTCS 4epe3 Hero,
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BBIXOJSI C HY>KHOW yacTtoTtoi. (IIpu mMakcumanbHOM KonuuecTBe crtaHiuil (260) cmenienue 6urta 3a
000pOT MO KOJIBITY MOXKET JOCTUTaTh TPeX OUTOBBIX HHTEPBAJIOB. )

Texuonoruss TokenRing mo3BossseT HCIOAB30BATh I MaruCTPAIbHBIX U PaIHaIbHBIX
kabeneit Butyro mapy (UTP wmu STP) wmim onroBonokHo. PaccrosHue Mexay MacCHBHBIMU
KoHIleHTpaTopamMu MoxeT gocruratb 100 m (STPType 1) u 45 m (UTPCategory 3), a mexny
akTuBHbIMU — 730 M u 365 M coorBeTcTBeHHO. Vcmonb30BaHWE OINTOBOJOKHA YBEIMYMBAET
MaKCUMaJbHYIO JJIMHY KaXA0ro cermMeHTa 10 1 kM. PasHble mpousBoauTenu OOOpYIOBaHHS U
MIPOrPAaMMHOTO O0ECTIeUeHUs ONMPEACNSIOT Pa3IMYHbIe OIrpaHUYEHUS, TaK YTO MPHU MPOCKTHPOBAHUU
ceru TokenRing HeoOX0AMMO MOJTE30BATHCS JAHHBIMH BEIOPAHHOTO MTPOU3BOTUTEIIS.

2. Tonoaorus TR.

Cetp TOken-Ring uMeer TOMONOTHIO KOJIBIIO, XOTsI BHEIIHE OHA OOJbIE HAMOMHUHACT 3BE3Iy. JTO
CBSI3aHO C TEM, YTO OT/AEJIbHbIC A00OHEHTHI (KOMITHIOTEPHI) IPUCOSIUHSIIOTCS K CETH HE HANPIMYIO, a
gepe3  CHelUalbHbIE  KOHIIGHTPATOPhl ~ WIJIM  MHOTOCTAHIIMOHHBIE  yCTPOMCTBA  JTOCTyMa
(MSAUumu MAU — Multistation Access Unit). ®usudeckn ceth 00pa3yeT 3Be3IHO-KOJBIEBYIO
Toronoruio (pucyHok 41). B neiictBuTensHOCTH ke aOOHEHTH 00BEANHSIIOTCS BCE-TaKU B KOJIBIIO, TO
€CTh KaXIbli W3 HUX IMepedaeT WH(OpPMALMIO OAHOMY COCEIHEMY aOOHEHTY, a NpPUHUMAET
HH(pOpPMaIUIO OT APYTOro.

O O 0O

Pucynok 41. 3Be3aHo-kounbiieBas Tonosorus cetu Token-Ring

Konnentpatop (MAU) mpu 5TOM NO3BOJISET LEHTPAIM30BaTh 3aJaHME KOH(QUIYpaluH,
OTKJIIOYEHHE HEHUCIPAaBHBIX aOOHEHTOB, KOHMpob paboTel ceTh U T.A4. Huxakoir o00paboTkn
nH(pOpMaIUU OH HE NPOU3BOIHUT.

JUis kaxzaoro abOHEHTa B COCTaBE€ KOHIEHTPATOpa IPHUMEHSETCsS CIelUalbHbI OJI0K
nonkimodeHuss  k  maructpamu  (TCU  —Trunk Coupling Unit), koropelii  oOecrieunBaeT
aBTOMAaTU4YeCKoe BKIIOUEHHE a0OHEHTa B KOJIBIO, €CIM OH MOAKIIOYEH K KOHLEHTpaTopy H
ucnpaseH. Eciu abonenmoTKIIIO9aeTCsl OT KOHLIEHTPATOpa WM e OH HeucnpaseH, To ook TCU
aBTOMaTUYECKH  BOCCTAHABIMBACT yel0CMHOCMb Koiblla  0€3  ydyacTusl JaHHOro aOOHEHTA.
CpabatsiBaer TCU no curnamy moCTOSHHOTO TOKa (Tak Ha3biBaeMblid "(aHTOMHBIA" TOK), KOTOPBIU
IPUXOAUT OT a0OHEHTA, JKEJAIOLIEro BKIYUTHCSI B KOJbLO. AOOHEeHM MOXKET TaKKe OTKIIOUUTHCS
OT KOJIbLIA ¥ TPOBECTH HPOLERypy camomecmuposanus. "DaHTOMHBIIN" TOK HUKaK HE BJIMAET Ha
WH(pOPMAIMOHHBIN CUTHAJ, TaK KaK CUTHAJ B KOJIBIIC HE UMEET IMOCTOSTHHOW COCTaBIISFOIICH.

DTa TOMOJIOTHS OCHOBaHA HA TOMOJOTUU "(U3MUECKOE KOJNBIO C TMOJKIIOUYECHHUEM THIIA
3Be3na”. B maHHOM Tomonornum Bce pabouyue CTaHIMM HOJKJIOYAIOTCS K IEHTPajIbHOMY
koHueHTpatopy (TokenRing) kak B Tomosoruu ¢usndeckas 38e3za. LleHTpanibHbId KOHIICHTPATOP -
9TO MHTEJUIEKTYaJbHOE YCTPOMCTBO, KOTOpPO€ C IIOMOIIBIO MEPEMBIYEK  O0ECIEUUBAET
II0CJIEI0BATENBHOE COEAMHEHHNE BBIXO/IAa OTHON CTaHLIMK CO BXOJIOM JIPYroi CTaHIUH.

JlpyruMu cjioBaMu C TOMOIIBIO KOHIIEHTPATOpa KaXkJas CTaHIUS COEAMHSETCS TOJIBKO C
IBYMsI APYTUMHU CTaHIMSMHU (TIpeAbIayIel u nocienyronieil crannusamm). Takum obpazom, paboune
CTaHLIMU CBSI3aHBI MeTJel Kabelns, M0 KOTOPOH MakeThl JaHHBIX MepelaloTcs OT OJHOW CTaHLIMU K

71



Ipyroil U KakJaas CTaHLMS PETPAHCIUPYET ATH IMOCIAaHHbIE MakeThl. B kaxmoil pabodeil craHIUU
uMeeTcs Uil  9TOro  IMpueMo-Tiepenarolnee YCTPOHCTBO, KOTOpOE€ TO3BOJSIET  YHIPaBJATH
MPOXOXKJIECHUEM TAHHBIX B C€TH. PUBHYECKU TaKas CETh NOCTPOECHA MO TUITY TOIOJOTHH “3Be31a’ .

Konnentpatop co3naér mepBuuHOEe (OCHOBHOE) M pe3epBHOE Kojblla. Eciu B ocHOBHOM
KOJIbIIE MPOU30UAET OOPHIB, TO €ro MOKHO OOOMTH, BOCHOJIH30BABIINCH PE3EPBHBIM KOJIBIIOM, TaK
KaK HCIOJB3YeTCSd YeTHIPEXKUIbHBIA Kabenb. OTKa3 CTaHIMHU WM OOpBIB JIMHHH CBSI3U padoueid
CTaHIIMU HE BJIMYET 3a COOOW OTKa3 CETH KaK B TOMOJOTHH KOJBLIO, TOTOMY YTO KOHIIEHTPATOp
OTKJIFOUET HEUCIPABHYIO CTAHIIMIO U 3aMKHET KOJbIIO Mepeaadn JaHHbIX.

Workstation 1

Workstation6 - =3 \\  Workstation 2

Workstation 4

Pucynok 42 - Tononorus TokenRing

B apxurexktype TokenRing mapkep mepema€rtcsi OT y3ia K y3JIy MO JIOTHYECKOMY KOJIBILY,
CO3JIaHHOMY IIEHTPAJIbHBIM KOHIIEHTpaTopoM. Takas MapkepHas Tmepefadya OCyIISCTBISETCS B
(DMKCHPOBAaHHOM HaIPaBJICHUH (HAIPaBJICHUE JIBMKCHUS MapKepa M MAaKETOB JIAHHBIX MPEICTABICHO
Ha PUCYHKE CTpeKaMu cuHero sera). CTanmus, o0nagaronas MapKkepoM, MOXKET OTIIPaBUTh JTaHHbBIE
JPYrof CTaHLIUH.

Jlnst mepenaun TaHHBIX padOYMe CTAHIMK JODKHBI CHavaia JOXKAAThCS MPUX0/a CBOOOIHOTO
Mapkepa. B mapkepe comepKUTCs aapec CTaHIUM, MOCTABIIEH ATOT MapKep, a TakkKe aapec Tou
CTaHIIMHU, KOTOPOW OH TpenHa3Havaercs. [locie 3Toro oTnpaBuTeh MepeaaeT MapKkep CIEaYIoNIei B
CEeTU CTaHIUH ISl TOTO, YTOOBI M TA MOTJIA OTIIPABUTH CBOU JaHHBIE.

OpuH u3 y310B cetu (0OBIYHO AJIA 3TOrO MCHONb3yeTcs (haiia-cepBep) cO3MaéT MapKep, KOTOPbI
OTHPABIIIETCS B KOJBIIO CeTH. Takoil y3en BBICTYHAeT B Ka4eCTBE aKTUBHOI'O MOHHUTOPA, KOTOPHIHA
CIITUT 3a TeM, YTOOBI MapKep He ObUT yTEPSIH WU Pa3pyIICH.

OCHOBHBIC mexHUYecKue xapakmepucmuxku KIacCHIecKoro Bapuanta cetu 10ken-Ring:

e MaKCHUMaJbHOE KOJIMYECTBO KOHIIEHTpaTOopoB Tuna IBM 8228 MAU — 12;

e MaKCHMaJbHOE KOJHYECTBO a0OHEHTOB B ceTh — 96;

e MaKCcHMMajbHas JUIMHA KaOelst MeXy a0OHEHTOM U KOHLIEHTPaToOpoM — 45 MeTpoB;

e MaKcHUMalbHas JUIMHA KaOelst MeXy KOHIIEHTpaTopamMu — 45 MeTpoB;

e MakcuMajbHas JUIMHA KaOells, COSAMHSIONIEr0 BCe KOHIIEHTpAaTophl — 120 MeTpoB;

e CKOpOCTb Mepenayu JaHHbix — 4 Mowut/c u 16 Mout/c.

Bce npuBeeHHbIC XapaKTEPUCTUKH OTHOCATCS K CIIyYar0 MCIIOJb30BaHUS HEIKPAHHUPOBAHHON BUTOU

napel. Ecnu mpumensiercss apyras cpedoa nepedayu, XapaKTEPUCTUKH CETH MOTYT OTIMYaThC.

Hanpumep, npu ucnonb30BaHuN SKpaHUPOBaHHOM BUTON napsl (STP) konnuecTBO aOOHEHTOB MOXKET

ObiTh yBemmueHo 10 260 (Bmecto 96), ouna xabens — no 100 mMerpoB (BMecTo 45), KOIUYECTBO

KOHIICHTPATOpOB — 10 33, a TMojHas 0IUHAKOJbIA, COCIUHSIONIETO KoHyenmpamopsvl — 1o 200

MeTpoB. ONITOBOJIIOKOHHBIN KabOe1b TO3BOJISET YBENUYUBATH JUTMHY Ka0els 10 ABYX KHUJIOMETPOB.
[Mpeumymiecta cereit Tomosnoruu TokenRing:
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- TOIOJIOTHs 0OecIeunBaeT paBHbII JOCTYI KO BCEM PabOYMM CTAHLIUSAM;

- BBICOKAsl HaJIS)KHOCTh, TAK KaK CETh YCTOMUYMBA K HEUCIIPABHOCTSM OT/ENIbHBIX CTAaHIUI U K
pa3pbiBaM COCAUHCHUSA OTACIBbHBIX CTB.HI.IHfI.

Henocratku cereit Tomonorun TokenRing: Oombmioit pacxon kalenss U COOTBETCTBEHHO
JIOPOrOCTOSIIAS Pa3BO/IKA JJUHUM CBSI3H.

1.17 Jlexkuus Nel7. Apxurexkrypa FDDI.
1.17.1 Bonipocsl 1eKkuuu:

1. M3yuuts Texnonoruto FDDI;

2. O3HaKOMUThCS ¢ 0co0eHHOCTIMU MeTona Aoctyna FDDI.
1.17.2 Kparkoe coaepxxaHue BOIIPOCOB:

Apxurextypa FDDI

Texuonorus FDDI (Fiber Distributed Data Interface)- onroBomokoHHBIH HHTEpdETiC
pacnpeneneHHbIX JaHHBIX - 3TO IepBasi TEXHOJOrUs JIOKAJIBHBIX CETEl, B KOTOPOU Cpenoil nepenayu
TAHHBIX SIBJIIETCS] BOJIOKOHHO-ONTUYECKH KaOeb.

Texnonorus FDDI Bo mHorom ocHoBbiBaeTca Ha TexHonoruu Token Ring, pasBuBasg u
COBEpILEHCTBYS €€ OCHOBHBIE UJIEH.

Cetb FDDI ctpouTcst Ha OCHOBE JBYX ONTOBOJIOKOHHBIX KOJIEI, KOTOPhIe 00pa3yl0T OCHOBHOM
U pe3epBHBIM MyTU Mepeadyu JaHHBIX MEXAy y3JaMu ceTd. Hanmuuue AByX KoJiell - 3TO OCHOBHOM
croco0 MOBBIIIEHUST 0TKa3oycToiunBocTH B cetd FDDI, u y31bl, KOTOpbIE XOTAT BOCIIOIb30BATHCS
STUM MOBBIIIEHHBIM MOTEHIIUAJIOM HAJCKHOCTH, TOJDKHBI OBITh MOJIKIIIOYEHBI K 000UM KOJIBIAM.

B HOpmasibHOM pexuMe paboThl CEeTH AAaHHBIE MPOXOIAT 4Yepe3 BCE Y3JIbl U BCE YYACTKU
Kabemst ToJbKO mepBuYHOro (Primary) Kosblia, 3TOT PEXXHM Ha3BaH PEXUMOM ThrU - «CKBO3HBIMY
WJIM «TPaH3UTHBIM». BTopuuHoe koibio (Secondary) B 3TOM peXKUMe HE UCTIONb3YEeTCI.

O6pwia xonsua
*

BropuaHoe xonbuo
—

—_—
Nepeauvroe xonsuo

Pucynox 1 - Pekondurypanus kosner FDDI mpu oTkaze

B cinydae xakoro-n0o BuJia 0TKa3a, KOrja 4acTb EPBUYHOI0O KOJbIa HE MOXET IepelaBaTh
JaHHble (Hampumep, OOpbIB Kabens WM OTKa3 Yy3/a), MEPBUYHOE KOJbLO OOBEAMHSETCS CO
BTOPUYHBIM (PUCYHOK 1), BHOBb 00pa3ysl €IMHO€ KOJbLO. DTOT PEKUM PabOThl CETH HA3bIBAETCS
Wrap, To ecTb «cBepThIBAaHUE» MM «CBOpadMBaHue» koien. Onepanus CBEepThIBaHUS MPOU3BOIUTCS
CpeICTBaMH KOHIIGHTPATOPOB W/WiM ceTeBbIX afgantepoB FDDI. [lns ynpoimieHus 3Toi mpoueaypbl
JTaHHbIE 110 MEPBUYHOMY KOJIbLY BCEr/ia MEpeAaroTcs B OJHOM HAIlpaBJIEHUU (HA AUArpaMmax 3TO
HalpaBlieHUE H300pa’kaeTcsi MPOTHB YaCOBOW CTPENKH), a IO BTOPUYHOMY - B OOpaTHOM
(n300pakaercst mo yacoBor ctpeinke). [loaTromy mpu oOpa3zoBanuu OOIIEro KOJbIAa U3 JBYX KOJIEIl
NepeJaTyukKi CTaHLUUNA MO-MPEKHEMY OCTAIOTCS MOAKIIOYEHHBIMM K IPHEMHHUKAM COCEAHMX
CTaHIM{, YTO TO3BOJSIET MPAaBWIBHO TMepeAaBaTh M MNPUHUMATh HHGOPMAIUIO COCEAHUMHU
CTaHIIUSIMU.

Texunonorus FDDI nononHser MexaHu3Mbl oOHapy»eHHsI O0TKa30B TexHosoruu Token Ring
MEXaHM3MaMH pPEeKOH(UTypaluu MyTH MepeAayd JaHHBIX B CETH, OCHOBAaHHBIMH Ha HAJIUYUHU
PE3EPBHBIX CBs3€l, 00ECIIEYNBAEMBIX BTOPHIM KOJIBIIOM.
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Konbua B cetsix FDDI paccmaTtpuBaroTcst kKak o0Iasi pasaensemMas cpena nepeiadu JaHHBIX,
MOSTOMY [IJIsl HEe ONpeNeieH CHEelHaNbHbI METON NOCTyMa. DTOT METOA O4YeHb OJM30K K METONY
noctyna cereit Token Ring n Takke Ha3bIBaeTCs METOJOM MapKEpHOro (WM TOKEHHOI'0) Kojblia -
token ring.

Omnuns MeTofa AOCTYyIIa 3aKJIF0OYAKOTCS B TOM, YTO BpeMs yaepxkaHus mapkepa B cetu FDDI
HE SBISIETCS TOCTOSHHOM BEIMYMHOM, Kak B ceT Token Ring. DTo BpeMs 3aBUCHT OT 3arpy3Ku
KOJIbIIa - TPH HEOOJNBINON 3arpy3Ke OHO YBEIMYUBACTCS, a MPH OOJBIIMX MEperpy3kax MOXKET
YMEHBIIATBCS 0 HYJA. OTH HM3MEHEHHs] B METOJE JAOCTYyNa KacaroTCs TOJbKO ACHMHXPOHHOIO
Tpaduka, KOTOPbI HE KPUTHYEH K HEOOJbIIMM 3aJep’KKaM Iepenayu KaapoB. [ CHHXpOHHOTO
Tpaguka BpeMs yIep)KaHUsS Mapkepa MO-TIPeKHEMY oOcTaeTcsl (PUKCUPOBAHHOW BETMYMUHOM.
MexaHu3M TNPHOPUTETOB KaJapoB, AaHAJOTMYHBIA NpuHATOMY B TexHoiorun Token Ring, B
texHosoruu FDDI orcyrctByeT. Pa3paboTunky TEXHOJIOTMM PELIMIIM, YTO JeleHue Tpaduka Ha 8
YPOBHEH NPUOPUTETOB U30BITOYHO U JOCTATOYHO Pa3AeIUTh TpauK Ha JBa Kjlacca - aCHHXPOHHBIN U
CUHXPOHHBIN, TOCIEAHUN U3 KOTOPBIX 00CITY)KMBAETCsI BCET/AA, AayKe IIPU MEperpy3Kax KoJblia.

B ocranpHOM nepecbulka KaJpoB MEXAY CTaHIMSIMH KoJiblla Ha ypoBHE MAC moiaHOCThIO
cootBercTBYyeT TexHosorun Token Ring. Crannuum FDDI npuMeHSIOT aiaropuT™M paHHETO
0CcBOOOKIEHUS MapKepa, kak u ceth Token Ring co ckopocteio 16 MowuTt/c.

CxopocTts nepenauun ganusix 11 cereid FDDI cocraBnser 100 M6uT/c. MakcumalibHOE 4K CIIO
y310B coctasisger 500. Ilpu umcnosp30oBaHMM B KayecTBe (PU3MUECKON Cpeibl Mepenadd JaHHBIX
MHOT'OMOJIOBOT'O OIITOBOJIOKOHHOI'O Ka0eJsl pacCTOSIHUE MEXAY y3J1aMU CETH MOXET JTOXOAMUTH 10 2
KM, a MPU UCHOJIb30BAaHUU OAHOMOIOBOrO Kabemns — 1o 40 kM. B ciydae kabens Ha OCHOBE BUTHIX Map
MATOM KaTerOpuu 3TO paccTossHue He npeBbimaer 100 M. MaKCUMaJbHBIN JuaMeTp ABOMHOIO KOJbla
HE JoJDKeH npeBbimath 100 kM.

Anpeca ypoBHsi MAC umeror crangaptabiii nis texnonoruid IEEE 802 ¢opmar. @opmar
kaapa FDDI 6:m3oxk k popmaty kanpa Token Ring, ocHOBHBIE OTIMYHS 3aKIIOYAIOTCS B OTCYTCTBUU
II0JIEN IPUOPUTETOB.

Oco0ennocru merona nocryna FDDI.

Jns mepenaum CHHXPOHHBIX KaJpOB CTaHIMS BCETJa UMEET MPAaBO 3aXBATUTh MapKep MpHU €ro
noctymieHud. [Ipu aToM Bpemsi yaepkaHusi MapKepa UMEET 3apaHee 3aJlaHHyl0 (UKCHUPOBAHHYIO
BEJINYUHY.

Ecmu xe cranumm kompua FDDI HyxHO mnepenate acMHXpOHHBIM Kaap (TUN Kajapa
OTpeAeNsIeTCs] MPOTOKOJIAMUA BEPXHUX YPOBHEH), TO JJIsl BBISICHEHUSI BO3MOXHOCTH 3aXBaTa MapKepa
IIPY €r0 OYEPETHOM MOCTYIUIEHUH CTAaHUHUS JOJDKHA U3MEPUTh MHTEPBAJ BPEMEHU, KOTOPBIN MpOoLIes
C MOMEHTa NpeNbIIYyIIero MpuUxoja Mapkepa. DTOT HHTEpBAJ Ha3bIBAETCS BpPEMEHEM 000poTa
Mmapkepa. Eciu B Texnomorun Token Ring makcuManbHO AOIMycTMMOE BpeMs 00OpoTa Mapkepa
saBysieTcsl (PUKCUPOBaHHOW BenMUMHOM (2,6 cu3 pacdyera 260 CTaHIMI B KOJIbIIE), TO B TEXHOJOTUH
FDDI cranuuu poroBapuBarOTCs O €ro BEIMYMHE BO BpeMsl MHULManu3anuu koisibua. Kaxnas
CTaHUMSI MOXET MPEMIOKUTh CBOE 3HAYCHUE, B peE3yJbTaTe [ KOJbIA YCTaHABIMBAECTCA
MUHHMAJIBHOE U3 TMPEIJIOKEHHBIX CTAHIMSAMU BPEMEH. JTO MO3BOJSIET yUYWUTHIBATH MOTPEOHOCTH
MPIWIOKEHUH, paboTaomux Ha cTaHusAX. OOBIYHO CHHXPOHHBIM MPUIIOKEHUAM (TPHIOKEHUSIM
pearbHOrO BPEMEHHM) HYKHO 4allle IepenaBaTh JaHHbIE B CETh HEOONbIIMMM TOPIHUSAMH, a
ACMHXPOHHBIM TPUIIOKEHUSAM JIydllle MONYy4aTh AOCTYN K CETH pexe, HO OOJbIIMMHU HOPLHSIMHU.
[IpenmouTeHue oTAaeTcs CTAHIMIM, IEPENAIOIIIM CUHXPOHHBIN Tpaduk.

Jlns obecniedenus: otkazoycroitunBocty B crapaapre FDDI npenycmorpeno coznanue aByx
OINITOBOJIOKOHHBIX KOJIEl| - MEPBUYHOr0 U BTOopuyHoro. B cranmapre FDDI nomyckarorcs nBa Bunia
MOACOEANHEHUs CTaHUUMUA K ceTu. OJHOBPEMEHHOE MOAKIOYEHHE K MEPBUYHOMY M BTOPHUYHOMY
KOJIBIIAaM Ha3bIBaeTCA IBOMHBIM moakimodenreM - Dual Attachment, DA. IloakirodeHne TONBKO K
MEPBUYHOMY KOJIbIly Ha3bIBACTCS OJMHOYHBIM MOAKIIoueHHeM - Single Attachment, SA.

B cranmapre FDDI npeaycMoTpeHO HalMyue B CETH KOHEYHBIX Y3JIOB — CTAHUMU U TaKXKe
KOHIIEHTPATOPOB. J{JIs CTaHIIMIA U KOHIIEHTPATOPOB IOMYCTUM JIF0OOW BUJT TOAKITIOYEHUS K CETH - KaK
OJIMHOYHBIN, TaK U JBOWHOW. OOBIYHO KOHIIEHTPATOPHI UMEIOT JBOWHOE MOAKIIOYEHUE, a CTAHIINH -
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OJIMHApHOE, KaK ATO MMOKa3aHO Ha PHUCYHKE 2, XOTS 3TO U He 00s3aTenbHo. UTOOBI yCTpoiicTBa Jerye
OBUIO MPaBUJIBHO MPUCOEIUHATH K CETH, UX Pa3beMbl MapKupyroTcs. Pasbemsl Tuna A u B 1omKHBI
ObITh Y YCTPOWMCTB C JBOMHBIM NOAKIOYEHHEM, pazbeM M (Master) nMeercs y KOHLIEHTpaTopa Jist
OJIMHOYHOT'O MOAKIIIOYEHHUS CTAaHIIUU, Y KOTOPOM OTBETHBIN pa3beM JI0JbKeH umMeTh Tum S (Slave).

Cranumn 1 Crasaymn 2
Knacc A Knacc A m:s
(DAS) (DAS) (DAS)
TN / ,:_-‘\\\ WB\ - T.—_:\\

---------------- ~ \Bropnnmmm/ o m ey )
/ : \___./ - 2
e = L H
H 1
Ne : Cranuwsn 4 ‘
vl : sdnidon E
; Kouyextparop DAC :
O N i - |
J Mopr M
Mopt S
Cranums 5 Cranumn 6 C'm“’ 7
Knacc B Knacc B m:ou:’B
(SAS) (SAS) (SAS)

Pucynok 2 — IMoakmouenue y3i0B kK koibiiam FDDI. SAS (Single Attachment Station), DAS
(Dual Attachment Station), SAC (Single Attachment Concentrator) u DAC (Dual Attachment
Concentrator).

Cranmapr FDDI (Fiber Distributed Data Interfacel] BosokoHHO-OnTHUECKHiI HHTEepdeiic
nepefadu JaHHbIX ), pa3paboTanHblil B cepeaune 80-x romoB komutetoM X3T9.5 ANSI, onpenensier
KOJIBIIEBYIO CETh C MapKEepHBIM JIOCTYIIOM M CKOpOCThIO mepemaun no 100 MoOut/c Ha ocHOBe
BOJIOKOHHO-OMTHYECKOTO Kabesi, ClIOCOOHOI0 OXBAaTUTh OY€Hb 00 bIIyI0 muiomass (10 100 km).
Crangapt FDDI Bo mHOrom ocHoBbeiBaeTcs Ha TexHonoruu Token Ring (cranmapt IEEE 802.5) u
00ecreuynBaeT COBMECTUMOCTh C HEH, T.K. y 00enX TEeXHOJOTuMi OJMHAKOBBIE (OpMaThl KaJapoB.
OnHako y 3TUX TEXHOJIOTHI UMEIOTCS CYIIECTBEHHBIE pa3JInyusl.

Crex FDDI onpenensier ¢pusnueckuii ypoBeHb U IOAYPOBEHB JIOCTYIA K CpeJie Mepeaadn

(MAC). ®uznyeckuii ypoBeHb pa30UT Ha mpoTokon (usmueckoro ypoBHs (Physical Layer
Protocol, PHY), koTopeiii oTBeuaeT 3a pabOTy cXeM KOAMPOBAHHS NAHHBIX, U Ha IOJypPOBEHb
¢usndeckoro ypoBHs, 3aBucsammi ot cpenbl nepenaun (Physical Medium Dependent, PMD), na
KOTOpPOM peayin3oBaHbl crenudukanuu nepenadn. OcodennocTteio cteka FDDI gBnsiercs Hanmnuue
ypoBHS ympaBieHus craHiusmu (Station Management, SMT). On orTBeuaer 3a ynajieHue u
MOAKIIOUEHHE pabouux CTaHUWW, OOHapyKeHHe U YCTpPAaHEHHE HEUCIPaBHOCTEH, cOop
CTaTUCTUYECKON MHPOpMALIMU O paboTe CETH.

802.2LLC

KanmaJbHBIH YPOBEeHDb
FDDI MAC

FDDI PHY FDDI SMT

Pdu3HIeCKHH YPOBEHb
FDDI PMD

Pucynok 3.Ctex FDDI
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Cetu FDDI xapakTepusyroTcs BCTPOCHHON U30BITOYHOCTBIO, YTO 00ECHEeYNBAET UX BBICOKYIO
otkazoyctoiunBocTh. Cerb FDDI cTpouTcs Ha OCHOBE ABYX KOJI€ll, KOTOpble 00pa3yl0T OCHOBHOM U
PE3EpBHBIN TyTH TEpenayd TaHHBIX MEXKIy y3jJamMu ceTu. JlaHHbIe B KOJbIAX IUPKYJIUPYIOT B
pa3HbIX HampaBieHHsX. OJHO KOJIBIIO CUMTAETCS OCHOBHBIM (NepBUYHBIM). [lo Hemy gaHHBIE
nepearoTcs Mpyu HOpManbHOU paboTre. BTopoe kombiio (BTopudHOE) [ BCOMOraTelbHOE, 10 HEMY
JaHHBIE TIEPEIAIOTCs B cliydyae oOphIBa B IEpBOM KoJibIle. B ciydyae kakoro-imbo Buaa 0TKasa, Korjaa
4acTh MEpPBOro KOJIbI[a HE MOXKET MepeaaBaTh JaHHbIE (HampuMep, oOphIB KaOemss Ui OTKa3 y3ia),
CETh BBIMIOJHIET «CBEPThIBAHUE» KOJIEl [] 00BEANHSIET MePBOE KOIBIIO CO BTOPHIM, 00paszys €IuHOE
KOJIBLIO.

OcHoBHbIMH KOMIOHeHTamMu cetd FDDI  sBasitoTcss cTaHuUMM M KOHUEHTpatophl. Jlms
MOJKITIOYEHHSI CTAaHIIUA W KOHIICHTPATOPOB K CETH MOXET OBITh HCIIONB30BAaH OAWH H3 JBYX
croco0oB:

= OpunouHoe noakawuenue (Single Attachment, SA) [ moakIrOUEHUE TOJIBKO K ICPBUIHOMY

Koiblly. CTaHIMST W KOHIIEHTPATOp, TMOJKJIIOUYCHHBIC JaHHBIM CHOCOOOM, Ha3bIBAIOTCS

COOTBETCTBEHHO CTaHIIMEH oauHOo4HOro moakiarodeHus (Single Attachment Station, SAS) u

KOHIICHTPaTOPOM oJMHO4YHOro nmojkiroueHus (Single Attachment Concentrator, SAC).

= JIBoiinoe moaksouenue (Dual Attachment, DA) [ omHOBpEeMEHHOE TMOAKIIOYEHHE K

MEPBUYHOMY M BTOPUYHOMY KosiblilaM. CTaHIMS W KOHIEHTPATOP, MOAKIIOYCHHBIE TaKHM

Croco0OM, Ha3bIBAIOTCS COOTBETCTBEHHO CTaHIMeEW [ABoiHoro moakimoueHus (Dual

Attachment Station, DAS) u koHIieHTpaTopoM jaBoiiHoro moakarodeHus (Dual Attachment

Concentrator, DAC).

B kauectBe cpensl nepenaun B cersix FDDI ncnons3yercs 0gHOMOJOBBIM U MHOTOMOJIOBBII

BOJIOKOHHO-OIITUYECKUI Kal0ellb. MakcuMalbHOE KOJMYECTBO CTaHumii B koieme — 500.
MakcuManbHOE pacCTOSHHE MEXKIY Yy3JaMH MOXET COCTaBJISATh 2 KM IIPH HCIOJb30BAHUU
MHOroMopoBoro kabems uw 20 KM — TIpH HCHOJB30BAaHUU OJHOMOJOBOTrO. MakcumalibHas

MPOTSHKEHHOCTh ceTh — 100 kM.

K mpeumymiectBam TexHonmorun FDDI MOXXHO OTHECTH BBICOKYIO OTKa30yCTOHYHMBOCTh. K
HEIOoCTaTKaM — JIBOMHOM pacxox kabers.

B HacTosiiee BpeMsi 3Ta TEXHOJIOTUSI CYUTAETCS yCTapeBIIEH.
KonTpo/bHbIE BONIPOCHI

1) Uro o3navaet abbpesuarypa FDDI?

2) O0OBsicauTe MeToq noctyna B cetsix FDDI.

3) Kak moBblmaeTcsi 0Tka30ycTodunBocTh B cersax FDDI?
4) Cpasuute Texnosorur FDDI u Token Ring (B Tabmnuire).

1.18 Jlexkuus Nel8. Apxurexkrypa ATM.
1.18.1 Bonpoce! JieKuuu:

1. U3yuuts Texnonoruro ATMI;

2. O3nakoMuthbcs ¢ ocooennoctssmu AT M.
1.18.2 Kparkoe coaepxxanue BOIpPOCOB:

KopnopaTtuBHbIe CeTeBbIC CTaHAAPTHI MO3BOJISIFOT 00eceunTh d(h(HEKTUBHOE B3aMMOJICH CTBHE
BCEX CTaHIMHA CETU 3a CYET MCIOJIb30BAaHUS OJMHAKOBBIX BEPCUU MPOrpaMM M OJHOTHITHOMN
koH(purypauuu. OgHAKO, 3HAYUTEIBHBIE CIOKHOCTA BO3HUKAIOT MPU YHUDUKAIIUU TEXHOJIOTHUU
noctyna pabouumx craHumid K WAN-cepBuCy, TIOCKOJIBKY B JTOM CiIy4ae MPOUCXOAUT
npeodpazoBanue JaHHBIX U3 Popmata token ring umm Ethernet B gpopmarsl Tuna X.25 wmu T1/E1.
ATM obecneunBaeT CBsA3b MEXKY CTAaHLUUSIMH OJAHOM CETH WM mepenayy naHHbX yepe3 WAN -cetn
0e3 u3menenus popmata siaeek - texnonorus ATM sBisiercs yHuBepcanbHbIM perieHuem ais JIBC u
TEJIEKOMMYHHUKAIIUM.
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Her comHenuit B Tom, 4T0 cKOpocTHble TexHOJoruu JIBC sBAsSIOTCS OCHOBOM COBPEMEHHBIX
cereii. ATM, FDDI u Fast Ethernet sBnst0OTCS OCHOBHBIMH BapuaHTaMH JJISIOPraHU3alMs CeTeH ¢
yuyeroM nepcrekTuBbl. OueBHAHO, UTO npuiiokeHUsM multimedia, cuctemam o00paboTKH
n3oopaxkenuii, CAD/CAM, Internet u ap. TpeOyeTcss MUPOKOMOIOCHBIM JOCTYI B CETh ¢ paboumx
craHuuil. Bece coBpeMeHHbIE TEXHOJOIMH 00ECIEYNBaOT BHICOKYIO CKOPOCTh JOCTYyMa JUIsl pabodnx
cTaHIui, HO ToJibko ATM obecnieunBaeT 3 (HEKTUBHYIO CBSA3b MEXAY JOKaIbHBIMU U W AN -ceTsaMmu.

ATM - ucropusi u 6a30Bble NPUHIIANBI

Texnonorus ATM cHavana paccMaTpuBajach HCKIIOYUTEIBHO KakK CIOCO0 CHHXKEHMS
TEJIEKOMMYHHUKAIIMOHHBIX PACX0JI0B, BOBMOXKHOCTh Hcmoib3oBaHus B JIBC nmpocTo He mpuHUMaach
BO BHUMaHHE. BONBIIMHCTBO IIMPOKOMONOCHBIX MPHJIOKEHUH OTIMYAeTCs] B3PbIBHBIM XapaKTepOM
Tpaduka. BricokonpousBonutenabHbie npuiokenus tiuna JIBC kimmeHT-cepBep TpeOYIOT BBICOKOM
CKOPOCTH Te€peaul B aKTUBHOM COCTOSIHMM U MPAKTUYECKU HE HCIOJIb3YIOT CETh B OCTAJIbHOE BPEMSI.
[Ipu 5TOM cucTtemMa HaXOAUTCS B aKTUBHOM COCTOSIHMM (OOMEH JaHHBIMU) JOCTAaTOYHO Majoe BpeMms.
Jaxe B Tex ciy4asix, KOrJa IMOJb30BaTeNsIM peajbHO HE HY)KHa oOecreunBaemasi CEThIO IM0JI0Cca,
TpaguuvoHnHble TexHosorun JIBC Bce paBHO ee BwiaensatoT. CleloBaTelIbHO, I0JIb30BATENSIM
MPUXOAUTCS TUIATUTh 3a U3JUIIHIOK noJocy. [lepeBon pacnpenenenHbix cereil Ha TexHoaoruio ATM
MO3BOJIIET N30aBUTHCS OT TAKMX HEHYKHBIX PaCXOJI0B.

KoMurersl 1o cranmapTu3anudu paccMaTpUBAIM pELIEHUs Ui OOECIeYEeHUs] HETOpPOTUx
HIMPOKOIIOJIOCHBIX CUCTEM CBSI3M B Hadaje 80-x rogos. BaxXHO TO, 4TO LIEJIBIO 3TOrO0 paCCMOTPEHHUS
OBLIIO IPUMEHEHHE TTPUHIIUIIOB KOMMYTAIIUHU MMAKETOB MJIM CTATUCTUYECKOrO MYJIbTUILIICKCUPOBAHUA,
KOTOpbI€ TaK 3(PPeKTUBHO 00ECMEeYnBaIOT Mepenady JaHHBIX, K cHCTeMaM Mepefadyu IPYruX TUIOB
Tpaduka. BMecTo BbIIeNeHUS CIENHUATbHBIX CETEBBIX PECYpPCOB IJIsl KaXKJAOTO COCIMHEHUS CETH C
KOMMYTallMel MaKeTOB BBIACISIOT PECypChl MO 3ampocaM (ceaHcoBble coennHenus). [lockonbky amns
KaXKJIOTO COEITMHEHUSI PECYPChl BBIIEISAIOTCS TOJBKO Ha BPEMS UX peajbHOrO HCIOJIb30BAHUS, HE
BO3HHKAET OOJBIIHMX MPo0JIeM U3-3a crajaa Tpaduka.

[IpoGiema, oaHAKO, COCTOMT B TOM, 4YTO CTaTUCTUYECKOE MYJbTHIJIEKCHPOBaHUE HeE
o0ecreunBaeT TapaHTUPOBAHHOTO BBIACIEHUS TIOJOCH Uil NpuiiokeHud. Ecmu  MHOXECTBO
10JIb30BaTeJ e OJIHOBPEMEHHO 3aXOTAT UCIOJIb30BATh CETEBBIE PECYPCHI, KOMY-TO MOXKET IIPOCTO HE
XBaTUTh MOJIOCHL. TakuMm 00pa3oM, CTaTHCTUYECKOE MYJbTHILIEKCHPOBaHHE, BeCchbMa d(PQEKTHBHOE
Ul Tiepefayd JaHHbIX (rAe He Tpedyercs obOecrednBaTh T'apaHTHPOBAHHYIO HE3HAYUTEIHHYIO
3aJIepKKy), OKa3bIBaeTCS MaJIONPUTOAHBIM JIJISi CUCTEM PEalbHOrO BpeMeHM (Tepenaya rojgoca UM
BH1€0). TexHomorus ATM mo3BoJII€T PEHIUTh 3Ty IPOOIIEMY.

[Ipobiiema 3amepikek MpPU CTATHCTUYECKOM MYIBTHUILIEKCHPOBAHUU CBs3aHA B YaCTHOCTH C
OOJIBIIUM M HEMOCTOSHHBIM pPa3MepOM IepelaBacMbIX MO CETH MakeToB MHopmaru. Bo3zmoxHa
3a/lepkKKa HEOONBIIMX TAKETOB BaXHOW WHGOpMaNWM W3-3a Tepefadd OoNbIINX MaKeTOB
MaJloO3HAYMMBIX JaHHBIX. Eciau HeOonbIION 3amep)KaHHbIM TMaKeT OKa3bIBA€TCS YacThbiO CJIOBAa W3
TenedoHHOro pasroropa wian multimedia-npe3eHTaruu, 3p ekt 3aaepKKH MOKET 0Ka3aThCs BEChMa
CYLLIECTBEHHBIM M 3aMETHBIM JUIs MOJb30Barend. 11o 3Toi nmpuurHe MHOTME CHEUaIuCThl CUUTAIOT,
YTO CTATUCTUYECKOE MYJbTUIUIEKCUPOBAHUE KAJPOB JAHHBIX JAET CIMIIKOM CHJIBHYIO JAPOXb M3-3a
Bapuanuu 3ajaepxku (delay jitter) u He mo3BoiseT mpenckazaTh BpeMs AocTaBKU. C 3TOH TOUKH
3peHHs] TEXHOJOrMs KOMMYTAllUM NAKETOB SIBJISIETCS COBEPLIEHHO HENpHEeMJIeMOW I Iepenayu
TpaduKa THUIIa TOJI0Ca WIN BUJEO.

ATM pemaer 3Ty npoOieMy 3a cueT JAeJeHHs HHPOpMalHMH JTOO0ro TUMa Ha HEOONbIINE
suelikn pukcupoBaHHOW nMHBI. Sdelika ATM wmmeer pasmep 53 Oaiita, MATh M3 KOTOPBIX
COCTaBJISIIOT 3aroJIoBOK, ocTaBirecs 48 - cooctBeHHO nHpopmanuio. B cersx ATM naHHbIE TODKHBI
BBOJUTHCS B (OpME sUEEK MIJIM MPEeoOpa3OBHIBATHCS B SUYEHKH C MOMOLIBIO (DYHKUIUMN ajanTtanuu.
Cetn ATM cocCTOAT M3 KOMMYTaTOpPOB, COECIMHEHHBIX TpaHKOBbIMM KaHamamMu ATM. Kpaesbie
KOMMYTATOPbl, K KOTOPbIM MOJKIIIOYAIOTCS MOJIb30BATEILCKUE YCTPOICTBa, 00ecneunBaoT QyHKIUU
agantanuu, eciu ATM He wucnonp3yercss BIUIOTh JO T0JIb30BaTENbCKUX CcTaHIUM. [pyrue
KOMMYTaTOPbI, PACIIOJIOKEHHbIE B IIEHTPE CETH, 00ECIIEYUBAIOT IEPEHOC SUEEK, pa3ejeHe TPAHKOB
U pacrpeneNeHre MOTOKOB JaHHBIX. B Todke mpremMa (yHKIMH aJanTaliid BOCCTAHABIMBAIOT U3
SYEEK HCXOJHBIM IOTOK JaHHBIX M IEPENalT €ro YCTPOMCTBY-NOJydaTeNlro, Kak IOKa3aHO Ha
pucynke 4.1.
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Pucynoxk 1 Apnantauus ATM

[lepenaua naHHBIX B KOPOTKUX stueiikax mo3BoisieT ATM a3 dexkTuBHO ynpaBisiTh MOTOKaMHU
pa3nuyHON HH(popMannu U oOecreynBaeT BO3MOKHOCTh PHOPUTHU3AINH TpaduKa.

ITycte nBa yctpoiictBa mepenatoT B cetb ATM naHHbIe, CPOYHOCTH JTOCTaBKH KOTOPBIX
pasnuuaercst (Hampumep, rojoc u Tpapuk JIBC). CHavanma Kaxablii W3 OTIpaBUTENEH JEIUT
neperaBacMble JTaHHbIE HA s4edku. Jlake mocie TOoro, Kak JaHHbIE OT OJHOIO U3 OTIPaBUTENIECH
OyAyT IPUHUMATHCS B CETh, OHU MOT'YT YEPENOBAThCs ¢ OoJiee cpouHoil nHpopmanueid. YepenoBanue
MOXET OCYILECTBJIATHCS HA YPOBHE LIEJbIX SYEEK M Majible pa3Mepbl MOCIEIHUX O00eCHeunBaloT B
M000M cllydae HENpOJOJDKUTEIbHYIO 3aJepKKy.TaKoe pEelLIeHHEe MO3BOJIeT IepefaBaTh CPOUHBIH
Tpauk mpakTHuecku Oe3 3aJep)KeK, NMPUOCTAHABIMBAs Ha 3TO BpeMs Iepefadyy HEKpUTUYHOH K
3anepxkkaM HHpopmauuu. B pesynsrare ATM moxeT obecrieunBaTh 3Q(EKTUBHYIO Ieperady Bcex
TUIOB Tpaduka.

Jlaxe npu dyepenoBaHUM U NpUOpHUTH3aLuU s4eek B cerax ATM moryr HactynaTe CUTyanuu
HACBIIEHUsI MPONYCKHON crnocoOHOCTH. sl coXpaHEHUsT MUHHMMAIbHOM 3aJ€pXKKHU Jake B TaKUX
ciydasx ATM moxker orOpachiBaTh OTIEIbHBIC SYCHKH INPU HACHIICHUU. Peanu3anusi cTpaTteruu
OoTOpachIBaHU SUEEK 3aBUCUT OT MpousBoauTeis odopynoBanus ATM, Ho B ob1ieM cirydyae 00bIYHO
O0TOpachIBAlOTCS SYEHKU ¢ HU3KUM NPUOPUTETOM (HAIpUMEp, JaHHbIE) JJIi KOTOPBIX JOCTAaTOYHO
IIPOCTO MOBTOPUTH mHepenauy 6e3 morepu uHpopmanuu. Kommyratopet ATM ¢ paciimpeHHbIMU
(GYHKIMSIME MOTYT MPU OTOPAChIBAaHUM S4YEEK, SIBISIFOIIMXCS YacThlO OOJBIIOTO MakeTa, 00ecneunTh
OoTOpachIBaHHE M OCTaBIIMXCS SYEEK M3 ITOrO MAaKeTa - TAKOW IMOAXOJ MO3BOJISIET JOMOJHUTEIbHO
CHU3WUTH YPOBEHb HACBHIIIEHHUS U M30aBUTHCS OT M3JIMIIHEr0 00beMa MOBTOPHOM nepenayu. [IpaBuia
OTOpachIBaHUs STUECK, 3aACPKKH JAaHHBIX M T.II. ONpeNessioTcs HabopoM mapaMeTpoB, Ha3bIBAEMBIM
kauecTBoM obOciyxuBaHus (Quality of Service) mwimm QoS. PasHbiM mnpuiokeHusIM TpedyeTcs
pa3nmuuHblii ypoBeHb QoS 1 ATM MoxxeT o0ecneduTh 3TOT yPOBEHbD.

[TockonbKy MpUXOASIIUE U3 PA3HBIX UCTOYHUKOB SYEHKU MOTYT COAEP)KATh TOJIOC, TaHHbIE U
BUJICO, TpeOyeTcs oOecreyuTh HE3aBUCUMBIH KOHTPOJb JJI Mepedaud Bcex TUMOB Tpadwuka. Jlis
pelieHuss ATOW 3aJayd  MCMOJb3yeTCs KOHLENUUS BUPTYalIbHBIX YCTpPOMCTB. BupTyanabHbIM
YCTPOWCTBOM Ha3bIBA€TCS CBSI3aHHBIM HAOOp CETEBBIX PECYPCOB, KOTOPBIM BBHIMISAUT KaK peaibHOE
COEAMHEHME MEXJYy I[OJb30BaTEelIMU, HO Ha CaMOM Jele SBISETCS 4YacTbio Ppa3lessieMoro
MHOXECTBOM I10JIb30BaTeNel oOopynoBaHus. st Toro, 4toObl chenaTh CBsI3b IOJIb30BATENEH C
cetimu  ATM kak MoxHO Oonee 3(¢deKTUBHON, BHPTyalbHblE YCTPOICTBA BKIHOYAIOT
M10J1b30BaTEIbCKOE 000PYI0BaHKE, CPEICTBA J1OCTYIA B CETh U cOOCTBEHHO ceThb ATM.

B 3aronoBke ATM BupryanbHbli KaHan oOo3Havaercss KomMOWHanuen aByx moimed - VPI
(unentudukarop BuptyanbHoro nyt) u VCI (naeHTudukaTop BUpTyalbHOIo KaHana. BupryanpHbiit
IyTh TNPUMEHSETCS B TeX cilydasX, kKoraa 2 mnoib3oBaTenss ATM uMmeoT cBou COOCTBEHHBIE
KOMMYTaTOPbl Ha Ka)KJJOM KOHII€ IIyTH U MOT'YT, CI€I0BaTEIbHO, OPraHU30BbIBaTh U MOJAEPKUBATH
CBOU BHUPTYallbHbI€ COCIMHEHMS. BUPTyalbHbI MyTh HAIIOMUHAET KaHaJ, COAEPIKALIU MHOXKECTBO
Kabenei, o KaXI0OMy U3 KOTOPBIX MOKET ObITh OPraHU30BAHO BUPTYAIbHOE COCAMHEHUE.

[TockonbKy BHUpPTyasIbHbIE YCTpOHCTBA MOJOOHBI pealbHBIM, OHHM TaK)Xe MOTYT OBITh
"BbIieIeHHBIMU " WK "kKoMMyTHUpyeMbIMU'". B ceTsix ATM "BbiieneHHbIe" COeIMHEHUST Ha3bIBAOTCS
MOCTOSIHHBIMU  BUpPTyalbHbIMU ycTpoiictBamu (PVC), co3maBaeMbIMH 1O COTJIAIIEHUIO MEXIY
M0JIb30BaTEIEM U OIepaTopoM (MOAO0OHO BBIAEIEHHOW TenegoHHON nuHHM). KoMMmyTupyembie
coenuHeHuss ATM ucnonb3yloT KOMMyTUpyeMble BUpPTyasibHble ycrpoiictBa (SVC), KoTopsle
YCTaHABJIMBAIOTCA IYTEM IIepelaydl CIELUaJbHBIX CUTHAJIOB MEXIY I0JIb30BATEIEM U CETHIO.
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[Iporokon, wucmons3yeMbli ATM miisi ynpaBieHHST BHUPTYaJIbHBIMH YCTPOHCTBAMU IOA00EH
npotokoiy ISDN. BapuanTt nys ISDN onucan B crannapte Q.931, ATM - B Q.2931.

Buptyansnsie ycrpoiictBa ATM noanepXxuBaroTcs 3a c4eT MYJIbTUIUIEKCUPOBaHUS Tpaduka,
YTO CYHIECTBEHHO CHM)KAET PACXOAbl Ha OPraHM3alMI0 U NOMJIEPKKY MAarucTpajbHBIX CETEH.€CIU B
OJJHOM U3 BHUPTYaJbHBIX YCTPOWCTB YpOBEHb Tpa(uKa HEBBICOK, APYIO€ YCTPOHCTBO MOXKET
UCIONB30BaTh YaCTh CBOOOIHBIX BO3MOXKHOCTEH. 3a CUET 3TOro 00ecrneynBaeTCs BHICOKUN YPOBEHb
3¢ (HEKTUBHOCTH MCIIOJIb30BAHUS MPOIYCKHOU crocoOHoctn ATM u cHmxkarTcs 1eHsl. Hebonbimme
SYEHKU (UKCUPOBAHHOW JUIMHBI TO3BOILIIOT ceTssM ATM olecrieuuTh OBICTPYIO Tepenady
KPUTUYHOTO K 3a/iepKkaM Tpaduka (Harmpumep, rojiocoBoro). Kpome toro, puKkcupoBaHHEIN pa3zmep
syeeKk oOecreurBaeT MPAKTUYECKU MOCTOSHHYIO 3aJIepXKKY, MO3BOJISS SMYJIUPOBATh yCTPOWCTBA C
¢ukcupoBaHHoil ckopocTeio mepenaun tuna T1E1. ®@aktuuecku, ATM MoxeT sMyiupoBaTh Bce
CYLIECTBYIOIIME CETOAHSI THUIBI cepBHca M obOecnednBaTh HOBble yciayru. ATM obecneunBaer
HECKOJIBKO KIJIACCOB 00CITYXKMBaHMSI, KaXKIbIH U3 KOTOPBIX UMEET CBOIO crierupukanuio QoS.

K Kaacce

Onucanne
Jacce QoS o6ciayKuBaHuA

MMPOU3BOAUTCIBHOCTD YaCTHBIX I.IPI(i)pOBbIX JIMHUA

1 A .
(amynanus ycrpoiicts unu CBR)
NakeTHbIEe ayauo/Buaeo-KoHpepeHmu u multimedia (rt-
2 B
VBR)
OPHCHTHPOBAHHBIC Ha COCAMHEHUS IMPOTOKOJBI THUNA frame
3 C
relay (nrt-VBR)
4 D MPOTOKOJBI 0€3 opraHu3anuu coeguHeHuit tuma [P,
smyssinust JIBC (ABR)
e HAWIy4IlIie  BO3MOXKHOCTH B COOTBETCTBHH C
5 Unspecified Y

onpexaenenuem omneparopa (UBR)

Bonpmiast wacte Tpaduka, nepenaBaemoro yepes3 cetd ATM ucnonb3yeT Kiaacc o0CayKUBaHuUs
C, X wm Y. Knacc C onpenensier mapamerpbl QoS (kadecTBO OOCITY:KMBAHUS) ISl 3aACPKKU U
BEPOSITHOCTH OTOPACBIBaHUS, HO TPEOYET OT MOJIb30BATENsl aKKypaTHOTO YIPaBJICHUS TPapUKOM BO
n30eKaHue TEepPEHACHIICHUs CeTH.TpaduK Kiacca X JaeT IMOJIb30BaTeNo OOJBIIyI0 CBOOOAY, HO
MOXKET HEe 00eCIeunTh CTaOuIbHON Npou3BoAUuTeNbHOCTH. Kiace Y, Ha3piBaeMbIid Takke "Available
Bit Rate" (ABR wiu goctynmHasi CKOpOCTh) O3BOJISET MMOJIb30BATENI0 U CETH YCTAHOBUTH COBMECTHO
CKOpPOCTh Ha OCHOBE OIIEHKU MOTPEOHOCTEH MOJIb30BaTENs M BO3SMOXKHOCTEH CETH.

ATM kak texnosaorus JIBC

Texnonmorus ATM wu3HauanpHO co3jaBajach Kak 4acTh cepBuca "Broadband ISDN" mon
srusiol CCITT (ceituac ITU). Ognako Bo3moxkHocT ATM MOXHO 3 (EKTUBHO UCIOIB30BaTh U B
JIOKAJIbHBIX CETSIX.

CoBpeMEHHBIE KPYIHBIE CETH MCIOJIB3YIOTCSA NI ME€peladd CaMblX Pa3HbIX THUIIOB JIaHHBIX,
BKJItO4ast n3o0paxenus, 38yk, CAD/CAM u 1.1. HecmoTps Ha TO, 4TO OONBIIMHCTBO KOMITBIOTEPHBIX
IIPUIIOKEHUI MCIOJIb3YEeTCAd YK€ IOCTATOYHO JaBHO, BO3MOXHOCTH COBPEMEHHBIX HACTOJIBbHBIX
KOMIIBIOTEPOB  MO3BOJSAIOT [0 HOBOMY MOAOWTHM K opraHu3auuu padotel. OJHaKo, pocT
BO3MOXKHOCTEH HACTOJIbHBIX KOMIIBIOTEPOB CYILIECTBEHHO OIEpeXaeT pacIIMpEeHUEe CEeTeBbIX
BO3MOXHOCTEH (B 4aCTHOCTH, MPOMYCKHON CIOCOOHOCTHU CETEH).

BospmeM 111 mpumepa M3AATEIbCKHE CHUCTEMBI, IZie C OJAHUM HAOOpPOM JaHHBIX MOXKET
OZTHOBPEMEHHO paboTaTh MHOXecTBO imojeil. [IpencraBpre cebe mpouecc NOATOTOBKU Ta3eTHOU
IOJIOCHI U NYyOJNMKAalUU.pEAAKTOphl padOTalOT ¢ OJHOM YacThl0 MOJIOCBHI, KOPPEKTOPBI
MIPOCMATPUBAIOT TEKCT, AU3alfHEPHI pa3MeIlaloT MaTepruall Ha MOJI0Ce - U BCE ATO IPOUCXOAUT B OJTHO
Bpems. He Oynem 3a0bBaTh M O TOM, YTO BBICOKOE KadeCTBO Me4aTh TpeOyeT MCIOIb30BaHUS
rpagudeckux (ajnaoB pasMepoM B COTHU MerabailT. TpaaunnoHHble ceTH 00eCeuynBaloT pa3ieseHe
JOCTyNna K TakuM (aillam, OJHAKO M3-3a OIPaHUYEHHOH NPOIMYCKHOM CIOCOOHOCTH JOCTYH K
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paclonoKEeHHOMY Ha JpyroM KomimbloTepe (aiily pazMepoM B HECKOJbKO COT Merabat Oyner
OTHIOJb He ObICTphIM. ATM 25 mo3BomseT Moab30BaTENAM OpraHU30BaTh KaHAJbBI IOCTYIA C TOJIOCOM
25 Mowut/c aist paboTsl ¢ cepBepamu. Takoe pereHne u30aBiseT OT 3aePKEK U MO3BOJISIET TOTOBUTH
myOIMKaIK CyIIECTBEHHO ObIcTpee.

[IpeumymectBa ATM He OorpaHM4MBAIOTCA BEPTUKAJIBHBIM PHIHKOM. CeroaHs opraHus3anuu
MOT'YyT CBsi3aThb 4epe3 maructpaiu ATM cBou KopmopaTHBHBIE cepBepbl. MOXHO OXUIATH M
JOCTATOYHO MIMPOKOro ucnonb3oBanuss ATM B HACTONBHBIX KOMIbIOTEpax mpu pabote
[oJb30BaTeNNell ¢ OONBIIMMU OOBEMAMHU JAaHHBIX HWJIM HCIOJIb30BAHMM KPUTHYHBIX K 3aepiKKam
MIPHIIOKEHMI.

DKOHOMUYECKUH (PaKTOp UTpaeT AajeKo He MOCIEIHIO POjb B pacClIiPEeHUH UCIIOIb30BaHU
texHosmoruii ATM. Ceroanss OOJBIIMHCTBO JIIOJIEH HCHONB3YET B CBOEH pabore u TenedoH u
KOMITbIOTEp. B TedueHne HECKONBKHX JIET CYIIEeCTBEHHO pPAcIIMpUTCS OOMEH AaHHbIMH multimedia
(kMmamu), UCMOJIB30BaHNE BUICOKOH pepeHtnid u T.1m. TexHosnorus ISDN no3Bossier pemmTsh Takue
3agaun. OpHaKo, 3TO MNMOTpedyeT ycTaHOBKUM o0opynoBaHuss ISDN B Kaxablii KOMIIBIOTEp.
Tenedonnsle u cereBbie KaOeNbHbIE CHCTEMBI HE MOTYT MOJHOCTBIO COBMA/IaTh, YTO JOMOJIHUTEIHHO
YBEJIMYMBAET CJIOXKHOCTh Takoro pemenus. Mcnomp3oBanue pemenuss Ha ©6aze ISDN ¢
HEOOXOIMMOCTBIO TMPUBEAET K BO3HUKHOBEHHUIO MapaiiesibHbIX KabenbHBIX cucteM miust JIBC u
Tene(OHUN M IMOAKIIOUEHUIO KaXKIOro KOMIbloTepa K obeum cucremaMm. HyxHo yudecTs emie u
TEJIEBU3UOHHbIE Ka0eylu, KOTOpbhle TaKKe TpeOyercss NpOJOXKUTh IO NPUYMHE paCUIMPEHUs
UCIOJIb30BaHUsl HACTOJIbHBIX BHUI€0-TIpuiioxkeHuil. Takas kabenpHas cucreMa OyneT BeCbMa CI0XKHA,
a ee yCTaHOBKa M TMOAJEp)KKa MOTpeOYyIOT BBICOKMX pacxofoB. Ilepexom Ha wHCHOIB30BaHUE
Texgonorud ATM B JOKaJIbHBIX CETAX II03BOJIIET OOOHTUCH OMHON KaOEIbHOW CUCTEMOM U OIHUM
aJlanTepoM B KOMIIBIOTEPE, YTO HE MOXKET HE MPUBECTU K 3HAUUTEJIbHOMY CHM)KEHHMIO PacXO0J10B.

ATM no3BossieT He ToJIbKO opranu3oBaTh JIBC, HO MOKeT 00ecneunTs rnepeaady roJiocoBoro
u Buaeo-tpapuka. Takoe pelieHHMe MO3BOJIIET  MCIOJb30BaThb  HACTOJbHBIE  CHUCTEMBbI
BUJICOKOH(epeHIHi 1 mpuioxeHus multimedia.

dakTtryecku, ucroiabzoBanue ATM obecreuynBaeT cpazy MHOXKECTBO MpeUMYyIIecTB. Bo-
MIEPBBIX, BBICOKASI CKOPOCTh JIOCTYIIA 32 MPUEMIIEMYIO LIEHY, BO-BTOPbIX, BOBMOXXHOCTb OpraHu3aluu
KOMMaKTHRIX Maructpaneir Ha 6aze ATM (collapsed backbone). Hakonem, sta apxuTekTypa
o0ecreunBaeT CKBO3HOE MOBBIIIEHUE 3P EKTUBHOCTH HCIIOJIb30BAHUS CETEBBIX PECYPCOB.

[Tonp3oBaTenu, KoTopble AyMmMaloT 00 wucnons3oBaHud ATM B OyaymieMm, JOMKHBI
HCIONB30BaTh coBMecTUMble ¢ ATM ycTpoiicTBa y»e CEerofHs - B MPOTUBHOM CJIydae IMEpPexXon
MOJKET OKa3aThCsl CIMIIKOM JOPOTUM U TPYAOEMKHUM. MBI pacCMOTpPUM 3TOT BOIpoc Oosiee ToApoOHO
B CIIENYIOIEM pa3aele.

ATM kak coBpeMeHHasi MHPpacTPyKTypa

Ecnu BupTyanbHble yCTpONCTBA HalOMUHAIOT peaibHble, ATM MOXKHO JIerko NpUCIOocOOUTh
JUIS  TEeKyLIUX MPHUJIOKEHUH, IPOCTO 3aMEHUB BBIIEJIECHHbIE WJM KOMMYTHPYEMBIE JIMHUU
BUpPTyaJIbHBIMU ycTpoiicTBamMu ATM. dakTudecku, 3TOT cnocod BMecte ¢ mepexoaom Ha ATM B
CETEBBIX MarucTpassiX, ABJISETCS HanuboJee OYEBHIHBIM ITEPBHIM IIATOM.

Ha pucynkax 4.2, 4.3 u 4.4 noka3aH TUIIUYHBIA IOJIB30BATEILCKUN CAaHT C yCTpOWCTBAMH,
MOPOKAAIOIIMMU PAa3sHOTUIHBIA Tpaduk (ronoc, BUIEO, JaHHbIE). OTU TpU TUMNA Tpaduka MOryT
nepenaBaThes ¢ ucnonb3oBanueM cepsruca ATM TpeMs oKa3aHHBIMHM Ha PUCYHKaX CIIOCO0aMH.

1. Tonmoc, manHble W BHAEO TNpeoOpasyrorcs B sueiiku ATM B ceTu omepatopa ¢
ucrnonp3zoBanueM ¢yHkiuit anantauu ATM. Onepatop OyaeT peann3oBaTh Bce GYHKIMH I0CTyIa U
repenayu, a il KaKJI0ro yCTPOMCTBa MOTpeOyeTCs OTAeabHAsI JIMHUS J0CTyIa B ceTb ATM.
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Pucynok 2 [IpeoGpa3oBanrie B ATM ocyIiecTBIsSeTCs OIepaTopoM

2. JIBC, ronocoBble U BUI€O-YCTPONCTBA MOAKIIOYAIOTCS K JIOKaJbHOMY KoMMyTatopy ATM
11 npeoOpa3oBanus Tpaduka B sueiku. s qoctyna B ceTh oneparopa HCIOJIb3YETCsl OHA JIMHUS,
nepesaroiias Bce MOTOKU Tpaduka OAHOBPEMEHHO (Kak BUPTYyalbHbIE ycTpoiicTBa). CeTh omepaTopa
obecrieunBaeT MapupyTuzauuio Tpaduka. Takoe pemieHue O6oj1ee 53KOHOMHYHO M MOXKET
UCIOJIb30BaThC Ul OpraHusanuu "dacTHbix ceteil ATM" nns nonb3oBaTenell, KOTOpbIE UMEIOT
noctyn k ATM-cepBuCy WM XOTAT CO3/1aTh CBOKO pacHpeneeHHylo ceTh Ha 0aze ATM. Otmerum,
YTO HaXOSIIMKCI B CETU Mojb3oBaTens kommyTraTop ATM MOXeT mpuHaliexarbh onepaTopy H
HAXOJUTHCS Y HETO Ha 00CITYKUBAaHUU.
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D3-1 o ATM :
PBX D i '.E ma-—-”
g B

Ethernet

Data

B
Pucynox 3 IIpeo6pazoBanue B ATM ocymiecTBiseTcs y 0JIb30BaTeNs

3. VcrpoiictBa o0opyayroTcs coOctBeHHbIMU uHTepdelicamu ATM. OpHo yctpoiicTBO
JIOCTYTIa T03BOJISIET O0BEIMHUTh BECh IMOJb30BATENbCKUNM TpauK B OJHOM TpPaHKE, CBSI3aHHOM C
CeThIO omepaTopa. B 3ToMm ciryyae Ha CTOpPOHE MOJIB30BATEI YCTAHABIMBACTCS MIPUHAJIEKALIEE EMY
obopynoBanne ATM, KOoTOpoe MOXKHO HUCIOJB30BaTh A opraHu3anuu marucrpaneit JIBC unm
MOAKJIFOUEHUS HACTOJbHBIX CTAHLIUM.
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Pucynox 4 Cets Ha 6a3ze ATM

Ckopoe mnosBiaeHue wuHrepgeiicos ATM B TenepoHHOM U BHUAEO0-000PYAOBAaHUM HE
IIPEJCTABIISIETCS BEPOSITHBIM, IOATOMY pealu3alis TPEThEro BapuUaHTa COEIMHEHUS C CETbI0 HE
CMOXeT B Oikailime rofbl CTaTh JOMUHHUpYIOHeH. DakTU4YeCKH, CKOPOCTh paclpoCTpaHEHHs
KOKIOTO U3 TNPHUBEACHHBIX BapHaHTOB OyIeT ONpenensTbCs TeMIIaMHd CHIDKEHUs IIeH Ha
obopynoBanue u yciyru onepatopoB cereii ATM. OtcyTtctBue 3¢ (peKTUBHOrO YIpaBlIeHUs STUMHU
IIPOLIECCaMU MOPOXKIAET ONMPEACIEHHBIM Xaoc U HE MO3BOJISIET HAJEKHO MpPEACKa3aTh MEPCHEKTUBbI
TOro Wix UHoro ceppuca ATM.

Cranmapr, ompenensommii UHTeperc MEeKIy omepatopamMu © moJib3oBaTemsimu ATM
HaspiBaercs Public User Network Interface mim Public UNIL. DTot unaTepdeiic onpenensercss nis
pa3IMuHbIX 3HaYeHUuM ckopocTH. [lepBrie yciayru ATM npeiarajivch B OCHOBHOM CO CKOpPOCThio T3
(45 Mowut/c). Celiuac MHOTHE ONEpPaTOPbI MpEIaraloT CKOpocTh 155 MOWT/C W BBIIE, HO Takas
mojioca OOBIYHO He TpeOyeTcsl MONb30BATENsAM, Ja U CTOMMOCTh MOJOOHBIX YCIyr BechbMa BBICOKA.
Jlnst GONMBIIMHCTBA TIOJIb30BATENICH, TUIAHMPYIOIUX opraHu3oBaTh goctyn kK ATM umm co3nmath
yacTHy10 ceTb ATM ocHOBHOM Pp0o06IeMOil SIBJISIETCS CTOUMOCTH 000pY/10BaHUSI.

@®opym ATM - opranuzanus mnpousBoautenei obopymoBanus ATM u moib3oBarenei
paboTaeT B HAmpaBICHWU pPAa3BUTHS CTAaHAAPTOB W  OOECIEYCHHs HWHTEPOIEpadeTbHOCTH
obopynoBaHus. B KOHEUHOM HTOre 3TO HE MOXET He NPUBECTH K CHIKEHHIo IieH. Kpome
obecrieuenus: uHtepornepadbenbHoctt ATM Bemercs Oonbinas pabora mo peanmuzanuu ATM Ha
ckopocTsx MeHble T3. 31ech BO3MOKHO HECKOJIbKO BapUaHTOB!

1. [Tomrodyakumronansubie pemenus ATM nipu ckopoctu T1. Onun crannapt ais ATM
T1 yxe yTBep)kIeH, HO HEKOTOpbIE NPOU3BOAUTENN M IMOJIb30BATEIM CUMUTAIOT, UTO CBA3AHHBIE C
peasimzalivell ATOro CTaHAapTa HaKJaJHbIE PACXOJbl CIUIIKOM BENUKHU - KaHan T1 ¢ nmosocoit 1.544
Mo6ut/c MmoxkeT 00eceunTh MOJIE3HYIO MOJI0CYy TOJIbKO okoo 1.1 Mb6ut/c.

2. Tak Ha3siBaembIiii dixie-crangapt (ot akponuma DXI - Data eXchange Interface). DXI
Obu1 pa3paboTaH Kak crnoco0 ucnonb3oBaHuss ATM B KagpoBOM peXHME ¢ MapUIpyTH3aTOpaMH U
OpyTMMH  yCTPOMCTBaMM  MepeJayd  JaHHbIX W CleHHalbHbIMU  ycTpodctBamu  DSU,
obecrneunBamIIMMU IpeoOpa3zoBaHue KajapoB B peaibHble sueliku ATM. DXI pabGotaer uepes
cranjapTHble uHTepdeiics! Tuna V.35 u HSSI.

3. Wurepdeiic mons3zoBarens - certb Frame Relay mmu F-UNI (mpowmsnoctucs kak
FOONY), sBastomuiics CTaHAApTOM HCIONb30BaHus frame relay ajist goctaBku "KaJIpoB JaHHBIX
ATM" B ceTb, KOTOpasi OyaeT KOHBEPTUPOBATh MX B STYCHKH HEITOCPEACTBEHHO HAa TPAHUIIE CETH.

4. WNuBepcHoe mynbruniekcupoBanue ATM umu AIM - cTanaapTt Ui MHBEPCHOTO
MYJIBTUILIEKCUPOBAaHUSI MHOXKecTBa JUHUN T1 B oguH TpaHk ¢ mosocod mexay T1 m T3. Takas
noJsioca obecreunBaet noanepkky ATM i puIoKeHU, TIe CKOPOCTHBIC 3aPOChl HE3HAYUTEIBHO
MIPEBBIIAIOT BO3MOKHOCTH T1.

[TpoBepka 3TUX BapHaHTOB IOKA3bIBACT, YTO OHU B OCHOBHOM IOJXOJAT JUIA CHCTEM oOMeHa
naHHbIMU. [lpuunHOi 3TOro sBisiercst ddexTuBHas mopnepxka TexHoiorueir ATM B3pbIBHOTO
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Tpauka coBpeMeHHbIX cucteM nepenauyn gaHHbx (JIBC). Kak 6b10 otMedeHo Beimie ATM moxker
IIPOCTO HCIIOJNB30BAaThCSl B3aMEH BBIIEICHHBIX JMHUM B TaKUX CeTAX, oOecrneuuBas KOMMYTALUIO
JIBC, nognepxuBaemyto ATM UNI.

3ameHa BblAeNeHHBIX JUHUN cuctemamu ATM mno3Bosisier 6osee 3pPeKTHBHO OpraHU30BaTh
cetn. OtMeruM, dYTO BHpTyalbHble YycTpoiictBa ATM HCHONB3YIOTCA U1 OpPraHU3aluH
MHOT'OCBSI3HBIX CHCTEM, MO3BOJIIOIINX 00€CHeYUTh JOCTaBKY Tpauka HEMOCPEACTBEHHO ajpecary.
CeronHs KellaHHE I0JIb30BATENEH MPUMEHATh MHOI'OCBSA3HBIE cucTeMbl Ha 0aze ATM mns cBszu
CBOUX CETEH B 3HAUMTEIBHONW MEpE ONpENeIAeTCs IpelaracMbIMU OIlEpaTOpaMH [I€HaMH Ha YCIIYTH.
Ecim onepatop OepeT meHsru 3a kKaxmoe BupryalbHOoe ycrpoiictBo ATM UNI, a He 3a oOmmit
Tpa(uK, CTOUMOCTb OpraHMU3allii MHOTOCBS3HOW CETH MOYKET OKa3aThCs CIMIIKOM Benuka. KoneuHo,
B KammycHoi Maructpaid ATM cToMMOCTh MOJIOCHI B MHOTOCBSI3HOI cucTeMe OyJeT HEeCpaBHEHHO
Huxe. [lognepkka MHOTOCBA3HOCTH TpeOyeT JMIIb NPOKJIAIKH JOHNOJHUTENbHBIX (PU3NUECKUX
coelMHEHMH (kabeneil) U ycTaHOBKU 00Ji€€ CKOPOCTHBIX TPAaHKOBBIX MOPTOB B KOMMYTAaTOpPbl. DTU
JIOMIOJIHUTENIBHBIE PACXOAbl 1OCTATOYHO MaJIbl 10 CPABHEHUIO € OOIIEH CTOMMOCTBIO CETH.

O O g o

g o
T T

g X = T

Pucynox 5 MHoOrocBszHast ceTb

B MHorocBsizHO#M (Kaxabpii ¢ kaxabsiM) ceth ATM cyliecTByeT MeHbIe TPAH3UTHBIX TOYEK,
CHMXKAIOIUX ITPOU3BOAUTEIBHOCTD U BHOCSIIMX JOIOJHUTENBHbBIE 3aJ€PKKU U HacelnieHue. Takoe
pelieHue 00eCHeunBaeT CyIIECTBEHHOE IOBBIIIEHUE CTAaOMIBHOCTH pPalboThl mpuioxkeHuil. boiee
TOTr'0, KayKJbIii KOMMYTATOP SIBJISIETCS COCEAOM JIJIsl BCEX OCTAJIBHBIX KOMMYTAaTOPOB U CBA3aH C HUMHU
HanpsiMyro. ODTO YNpPOUIAeT 3ajJady AMHAMUYECKOIO OIpEAECIeHHUs] MapupyTa A IMPOTOKOJIOB
mapurpytuzanuu tina RIP, ucnonaszyemoro TCP/IP unmn NetWare, OSPF unu IS-IS. 31u npotokosisl
4acTO TeHEepUPYIOT 3HAUUTENbHBIM TpadUK M MOTYT CYIIECTBEHHO 3aMEIJIUTh CETh MpU OOMEHe
KOH(UTYpaLlMOHHBIMU JAHHBIMU (MHTEpBaJI COMM>KEHUS UM KOHBEPI€HLIUN ).

Ecmu cymectByer cnocob nepenaun "renegonHoro Homepa" ATM Touke myOauuHOM ceTu
ATM, xotopast moctaToyHO OJM3Ka K MOJib3oBaTensiM TpaaulnoHHON JIBC, HAacKoIbKO MOMKHO
MPUOJM3HUTHCS K MMOJb3oBaTessiM? bimkaiinieid, roToBol K ucnosb3oBanuio ATM craHiuen, ceroaus
ABJISIETCA KOMMYTATOp. DTO MOXET OBITh MaruCTpasbHbIi KOMMYTATOp IOJIb30BATENs, KOMMYTAaTOP
paboyeli rpynmbl WM @K€ HACTOJbHBIM KoMmmbioTep ¢ amantepom ATM. B stom ciydae ATM
UCIOJIb3YeTCs KaK YHUBEpCalbHas apXUTEKTypa JJii KOMMYHUKAIHUM, oOecreunBaroniast CBsi3b MEXy
HAaCTOJIbHBIMU CHCTEMAMH BMECTE C TPaJAULIUOHHBIMH TexHOIorusamu JIBC, a B HEKOTOpBIX cilydasx -
B3aMeH uX. JTo Hauboliee HHTEpECHasl, HO U HanboJiee criopHas yacTh npuMeHeHuid ATM.

CkBo3Has ATM-napaaurma jJif cerei

ATM Ha HacTOJBHBIX CTAHIUAX UMEET HECKOJIBKO MPEUMYIIECTB. Bo-epBbIX, ClIOCOOHOCTH
ATM rapanTtupoBaTh AJs NPHIOKEHUN KauecTBO oOcmyxuBaHus (QoS) obecriednBaeT CKBO3HYIO
nepenady KpUTHYHOTO K 3ajJiepkkaM Tpaduka THIa BUAECO WIM Tosoca. byaydum TexHOJOruei
nepenaun JaHHbIX, ATM He TOIBKO MOXET MOANEPKUBATH 'TPUIIOKEHUS 3aBTpALIHEro JHA", HO U
3¢ PEeKTUBHO CHpaBiIIeTcs ¢ CEroJHAUIHUMHU 3aayaMu. [lonb3oBaTenu 3a1at0Tcs AByMsI OCHOBHBIMU
BOIIPOCAaMU - Kak OyayT ¢GopMHpOBAThCS pacnpenerneHHbie ceT Ha 6aze ATM u kakue marv Hy>KHO
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MPEANPUHATH, YTOOBI OBITH TOTOBBIM K Tepexony? EcTb Tpu pa3Hbix BapuanTta BkmoueHus ATM B
aApPXUTEKTYPY MEXKCETEBOI'0 B3aUMOICHCTBHS JIJIsl COBPEMEHHBIX U OYAYIIUX MPHUI0KEHUN:

1. OMynsiust  TpaAuIUOHHBIX mpoTokonoB JIBC ¢ wucnonb3oBanueM 000pyI0BaHHS
ATM. B sToM ciydae cylIeCTBYIOLIME HNPHIOKEHHUSI OyIyT MpojoikaTh paboTaTh Kak paHbLIE, a
ATM-100aBUT K CyIIECTBYIOUIMM IPOTOKOJaM HOBBIE, CHEIHAJIbHO pa3paboTaHHbIE IS
npwioxkeHnii multimedia. OTMeTHM, 9TO CJI0BO "HOBBIE" B JaHHOM KOHTEKCTE OTHIOJIb HE O3HAYACT,
YTO 3TU MPOTOKOJIBI €II€ HE CYIIECTBYIOT (OHH CKOPEE €Il HE CTAJIM OOLIECTIPUHATHIMH ).

2. [Monkmouenne cepeuca ATM Hampsimyto kK uHTepdelicaM MPUKIAAHBIX MPOTPaMM,
UCIOJb3YEMBIX CErofHs, B 00X0J TPaJWLHUOHHBIX IMPOTOKOJIOB HMKHHUX ypoBHEH. [y moanepxku
ATOr0 BapuaHTta nmorpedyercs pazpadorka HOBBIX API.

3. Hcnonb3oBanne HOBBIX APl 1yt "HOBBIX" NMPHUIOKEHUN W AMYIISIIUSA TPagULIMOHHBIX
IIPOTOKOJIOB JUISl CYIIECTBYIOLIMX PUIIOKEHUH.

[Mockonbky ucnons3oBanue ATM 00BIMHO HAUMHAETCS C HECKOJBKHX CTAHIIMM, KOTOPHIM
TpedytoTcst multimedia-npusnoxenusi, Tpedyercss 00eCednTh IMYJILIINI0 TPAJAUIMOHHBIX TPOTOKOIOB
JIBC B cerix ATM. D10 mo3BoisgeT o0ecHeuuTh HaJAEKHOE B3aUMOCHCTBHE MEXIY HOBBIMHU
crannusamu Ha 6aze ATM u tpamuuuonusivu JIBC. Jlns smynsuuun JIBC B cucremax Ha 6aze ATM
(ATM LAN emulation) mpennoxxensl nBa Bapuanta - ATM Forum LAN Emulation (LANE) u RFC
1577. I'oBops 3a€Ch 00 SMYJISILIUU, MBI UMEEM B BUAY 00a BapHaHTA.

Kax LANE, tak u RFC 1577 ocHOBaHBI Ha JONYIIEHUH YTO NoJab3oBaTenun ATM npuMeHstoT
ananrepsl, nogaepxxkusatore uarepgperic ATM UNI. [Tockonbky 3T0T nHTEpdeiic pacnonaraercs co
CTOPOHBI TMOJb30BaTeNsA, ero umHorAa HaseBatoT "Private UNI"; cymecTByer HaboOp CTaHAapTOB,
onpeaensironx AaHHbA uHTepderic. Cranmaptel Private UNI cymecTByroT s ckopocteid 25
Mo6ut/c (mo menHomy kabemo), 100 Mout/c (ontudeckuii kabens)u 155 MoOut/c (Meap U ONTHUKA).
O6a cranpmapra smymsinuu JIBC mpenmonararoT Take, 4YTO IOJB30BATENM MOIKIIOYEHBI K
komMmyTtaTopy ATM. Hekoropsie ATM-KOMMYTaTOpBI OAJEPAKUBAIOT TAKKE CTAHIUUHU JPYTHX THUIIOB
(He ATM). Takue kommyTaTOphl 0OecneunBaroT B3aumosericreue mexay JIBC Ethernet u token ring
u ceramu ATM. KomMmyTaTtopsl Takke MOAEPKUBAIOT MOPTHI (I MOAKIIOYEHHUS CTaHUMU |
CEpBEPOB) U TPAHKHU (IJIsI cOeNMHEHUSI KOMMYTaTopoB ATM WiiM MOJIKIIFOYEHHS] K MarucCTpajbHbIM
kommyTtatopam) ATM. HWHTtepdeiic mexnay kommyratropamu ocHoBaH Ha UNI, HO BKIOYaer
JIOTIOJIHUTENIBHO CIIelMaJbHbIe COOOIIEHUS I MapLIpyTH3allUd M YIPaBJIEHUS COCTOSHHEM
mapiapyroB. ATM Forum wuaseiBactaToTHHTEpdeiic Private Network-to-Network Interface wmm P-
NNI.

Omynsmust JIBC Bo Bcex BapMaHTaX COCTOUT U3 JBYX IMPOTrpaMMHBIX dacTed - (DyHKIHH
KITMEHTA HCIIOIB3YIOTCS Ha KOHEUHBIX CHCTEeMaX, MOAKIIYEHHBIX K amymupyembiM JIBC, a ¢pyHKImm
cepBepa - peaau3yloTcsa B KaKIOW IpyIIe KIMEHTCKUX CTaHUMW. ['pynmna KIMEHTOB U CBS3aHHBIN C
Heil cepBep HasbiBaroTcs amysupyemoit JIBC (Emulated LAN nmn ELAN).

[Iporokonsl JIBC sBISIOTCS MHOTOYPOBHEBBIMH U, CI€AOBaTENIbHO, JOOOH CTaHIapT,
obecneunBaronuii B3aumozeiicterue TparuunoHHbix JIBC u ATM nommkeH obecrieunBaTh MOIIAEPKKY
COOTBETCTBYIOIIMX ypoBHEH. B sToM Bompoce cymectByroume cranaaptel smyisinua JIBC
cymectBeHHO pasnmyaiorca. ATM LANE (ctanmapt ATM Forum) npennaszHaueH i SMYJSIUU
npotokoioB kaHaneHOro (MAC/LLC) ypoBHs. [1oCKOIBKY 3TOT TPOTOKOJ 3aHUMAET CaMbIi HUKHUI
a1 JIBC ypoBenb, LANE MoxkHO mcnosib3oBath co Bcemu mnpotokosniamu JIBC Bblmenexammx
ypoBHei, Bkimoudass TCP/IP, NetWare SPX/IPX, IBM SNA/LLC2. RFC 1577, ¢ npyroii CTOpOHBbI,
paboTaet Ha ceTeBOM ypoBHE (ypOBEHb 3) U mpeaHa3HaueH ais nporokona TCP/IP.

O6a Bapmanta smynsanuu JIBC moxoxu mo mpuHIunam padoThl, HECMOTPS Ha pa3inyue
ypoBHel. [Ipu opranmzamum ATM JIBC kJIMEHTCKHE CHCTEMBI NBITAIOTCA BCTYNUTh B KOHTAKT C
CEpBEPOM M 3apErucCTPUpPOBATH AJPECHYIO MH(OpMaINIO, KOTopas comepkuT aapec ATM, a Taxxke
aJpeca KaHAJIBHOTO W ceTeBOro ypoBHeill. CepBep CTPOMT KaTaJor aapecHON WH(OpMAIUU s
MOCJIEYIOLIEro MCnojab30Banus. 110 3aBeplIeHHH PEerucTpanuy KIUEHThl U CepBepbl MEpeXoAsT B
PEKUM OXKUIAHHS MTOTH30BATENHLCKOT0O Tpaduka.

[Tonb3oBaTenbcKue HporpamMMmbl, padOTalolMe Ha KIMEHTCKUX U CEPBEPHBIX CHCTEMax,
¢byHKuMOHUPYIOT B cpefe amyisiiuu JIBC kak B 0OBIUHBIX Cpefax TPaJuIMOHHBIX JOKAJbHBIX CETEH
U TOJIbKO KOMMYHUKAIIMOHHBIE JpaiiBepbl HIKHUX YypoBHEH cBsizanbl ¢ ATM. Korma mporpamma
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TeHepUpYyeT COOOIIeHKE, ITO COOOIIEHNE TIepeaeTCss BHU3 MO CTEKY MPOTOKON0B nmporpammam ATM,
npuObIBasi K HUM B opMe JedTarpaMMbl MM COOOIIEHHS 0€3 OpraHu3alui COCJUHEHHS HA YPOBHE
nBa (KaHAJHLHOM) HJIM YPOBHE 3 (CETEBOM) B 3aBHCHMOCTU OT criocoba smydsiuu JIBC. TTporpammsl
ATM nomxnbl 06ecrieunts dmyssiiuio JIBC.

Eciu mexny oTnpaBuTeneM U moJiyyaTesneM OyAeT CyIleCTBOBAaTh BUPTYaJIbHOE YCTPOMCTBO,
JefTarpaMMbl MOKHO IIPOCTO MOMELIATh B 3TO BUPTYaJIbHOE YCTPOMCTBO U MepeAaBaTh MOTy4aTesro
B HCXOMHOHU (hopme (nelitarpamma) Juis 0OpaOOTKM Ha CTaHLMHM IMojdydarens nporpammamMu ATM u
nprwiokeHrneM. MakTuyecku, Kaxapld kKiueHT ATM noaaepkuBaeT TaOJIMIy aipecoB KaHAJIBHOTO H
CETEBOT'0 YPOBHs, a ke HAeHTU(UKaTopoB BUPTyanbHbIX ycTpoiictB ATM (VPI/VCI). Eciu anpec
nojyyaTensl HaiiieH B Tabnuie, JAelTtarpaMMma IepefaeTcs COOTBETCTBYIOIIEMY BHUPTYyaJlbHOMY
ycTpoiictBy. IIpoGiema BO3HHMKAeT KOrja aapec MoJydaTelisi He HalJIeH - B OTOM CiIy4ae B HUTPY
BcTymnaet cepsep smyssinun JIBC.

Knuentckas cucrema, He UMeroIas BUpTyaiabHoOro ycrpoiictBa ATM, nomkHa opraHu3oBaTh
ero, HO neiitarpamma siBisiercs: coodmerneM JIBC u He conmepxur ATM-aapeca momyuatens. J{ns
MOJTyYeHHs] 3TOTO ajpeca KJIMEHT IOChUIaeT COOOIIEHHE CBOEMY CepBepy, YKa3blBas MOJTydaTess
JIedTarpaMMbl ¢ TIOMOIIBIO aJpeca CEeTeBOr0 MW/MIM KaHAJIBHOTO YPOBHA M  3alpaniuBas
cootBeTcTBytommii agpec ATM. Ceppep cooOmaer aapec, Mmociie Yero KIWEHT OpraHusyer
kommytupyemoe coenunenne ATM SVC ¢ agpecatom, B KOTOpOE HalpaBiIseTcsl HOTOK AeHTarpaMM.

CepBep Taxke o0ecnedyuBaeT MOAAEPKKY IIMPOKOBEIIATENbHOIO U HEAJPECOBAHHOIO
(broadcast and unknown) Tpaduka naIf KIMEHTOB, pPACCBUIAIOLUIMX IIMPOKOBELIATENbHbIE U
rpynnoBeie  (multicast() geiitarpammbl. CepBep B Takux Clay4yasxX IepecbUlaeT MPUHSTHIC
JefTarpaMMbl BCEM 3aperucTpupoBaHHbIM kiaveHTam. [lepen opranumzanueit SVC KIMEHT MOXKET
TaK)Ke MCMONb30BaTh pexuM "broadcast and unknown" nnst paccbulku AedTarpaMM ajpecartam, s
KoTOphIX ajpeca ATM enie HE MOITYYEHBI.

VYerporictBa TpanunuonHbiXx JIBC momkHbI 0OMEHMBATHCA NAaHHBIMU cO craHuusmu ATM,
pabotaromumMu B amyiaupyembix JIBC; komMmyTaTopsl oOecrneuyuBalOT (PYyHKIHMHM Proxy-KjIHEHTa OT
uMmeHn crtaniuid tpaguiiuoHHbix JIBC (He ATM). B stom ciydae craninuss ATM, BwI3bIBaromias
craniuto JIBC Oyner mony4ars OT cepBepa aJipec proxy-KireHTa u oprann3oBeiBath SVC mo stomy
aapecy. Proxy-kimeHT OyAeT B 3TOM CiIy4ae UrpaTh POJib MOCTA WM MapIIpyTH3aTOpa AJIs epenadn
nedtarpaMM HYXHOM cTaHuMHd. Ha mpakTuke Takoe HCIONb30BaHUE OSMYISIUHN  SBISETCS
peodJiajalouM, MOCKOJbKY OONBIIMHCTBO HACTOJBHBIX CTAaHUUN MO-TIPEKHEMY HCIIOJIB3YIOT
Ethernet unu token ring.

DTO MOXET BBITJISJACTh KaK MOMBITKA CO3/IaHUSI BCEMUPHOM "MJIOCKON" CeTH, HO 3TO HE TaK.
RFC 1577 3anaer orpannuenue Ha pazMmep AomeHoB smyJisiiuu JIBC - He 6onee oxnoit [P-moncetn
Ha 1oMeH. ATM Forum LANE He cogepuT Takoro orpaHM4€Hus1, HO NPaKTUYECKUI pa3Mep loMeHa
YCTaHABJIMBAETCSl UYUCJIOM TE€HEPUPYEMBIX MHOTOAJPECHBIX COOOIIEHHH (C POCTOM 3TOro 4YHCIia
pacTeT Harpy3ka Ha cepBep u KiaueHToB). B nefictBurensHoct LANE mipencrasisier co6oit MocT, a
[IMPOKOBEIATENbHBI M TPyNIoBOW TpauK Bcerjaa sBISETCS OrPaHUYUBAIOIUM (AKTOPOM IS
cereii Ha 0a3e MOCTOB.

Kak cBs3ate mexnay coboil smymupyemble goMeHbl JIBC? Jlyummm cnocoboM siBisieTcs
ucnonb3oBanue koMmmytatopoB JIBC. ITockonbKy KOMMYyTaTop MOXKET OJHOBPEMEHHO paboTaTh ¢
ATM LANE u pefitarpammamu TpaguiinonHeix JIBC, on MoxkeT oOecrieunBaTh CBSA3b IMYIUPYEMBIX
noMmeHoB (kak noxacereid IP umu cermentos JIBC).

[IpoGiieMa BO3HMKAeT MPU UCHOJIH30BAHUU MapIIPYTH3ATOPOB I COCAMHEHHUS YCTPOMCTB
ATM, ucnonp3yroumx multimedia-npunoxenus. MapiipyTru3aTopsl, Kak YCTPOHCTBa, padOTarOIIME
0e3 opraHusali COeIMHEHUH, He MOTyT oOecreunBaTh rapaHTUu KauecTBa oocimykuBanus (QoS),
npeniaraemoir kommyTtaropamu ATM. Takum o0pa3zom, MapuIpyTH3aTOp MEXKIY ABYMS CTaHLUSMU
ATM cyliecTBEHHO OrpaHUYMBAET BO3MOXKHOCTH CBSI3U MEXIY ATHMH CTAaHIUSAMHU (A0 YPOBHS
craniuit TpanuimonHeix JIBC). Pemenus Ha 6a3e KOMMYTaTOPOB MO3BOJSIOT COXPAHUTh THOKOCTD H
ckopoctb ATM.

EctectBennbie coeauHeHus ATM TpeOylOT KOMMYTHPYeMOTrO MYTH MEXIY aapecaToM Hu
otnpasuteneM. Ecian 06a ycTpoiicTBa MOAKIIOUEHbI K OHOMY KOMMYTaTOpY, Ipo0eM He BOZHUKAET.
Taxxke mpocTo OpraHuM3oBaTh CBSI3b MEXKAY YCTPOHCTBAMH, MCIOJNB3YIOIIMMU YCIYyTH OIHOTO
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orepaTopa WJIM KOMMYTaTOpbl OAHOrO IpousBoauTtensd. lIpu coenquHeHuH YCTpPOMCTB B cpele ¢
Pa3HOTUIIHBIM 00OPYJOBAaHMEM MOXKET MHOTpedoBaThcs ucmoib3oBanue PNNI mis opranuzanuu
MOCTOB MEXAY JBYMsI WIM HECKOJbKMMH KoMmmyTtatopamu ATM wu B Tex ciydasax, korga ATM-
COEIMHEHUE OpraHu3yercs yepes3 pacnpeneiacHuyro cetb (WAN).

CymiectByer TpW BapuaHTa opraHu3anuu  '"peanbHbIX' coequHeHHMd ATM  uepes
pacnpeneneHHyI0 CETh:

1. Breigenennas nudposas auHMsA oT omeparopa (T3, Hanpumep) CIyXUTb TPaHKOM
MeXIy JnBymMs kommyTtatopamu ATM - 5TH KOMMyTaTopel OYyOyT TeHEpUPOBATH SYCHKH,
obecrnieunBath curHanuzanuio ATM u nmoxnepkuBaTh MOTOKH Tpaduka. PakTHUECKH, 3TO BapHaHT
yacTHOM cetn ATM.

2. Onepatop ATM wMoxer ob0ecrnedyuBaTh BUPTYaIbHBIH IMyTh MEXAYy Mapoi
KOMMYTAaTOpOB. B 3TOM cilydae oneparop mnepenaer sS4eMKkd U NPUHUMACT y4acTHE B YIPaBICHUU
tpajpukoMm ATM, HO coeAMHEHHBIE MEXAYy COO0OW YCTPOWCTBA YIPABISIOTCS BHUPTYAJIbHBIMU
YCTPOMCTBAMHM KaK IIPU UCIIOJIB30BAHUU COCIMHEHUS 10 BBIICICHHON JINHUH.

3. MoeT ucnosib30BaThCs MPEIOCTABISIEMOE OEPATOPOM KOMMYTHPYEMOE COEIUHEHUE
ATM SVC.

B nepBbix nByx BapuanTax ATM-KOMMYyTaTOpbl NPUHAUIEKAT MOJIb30BATEII0 U JIOJDKHBI
BBIIIOJHATH BCE OIlEepaluy M0 MNpeoOpa3oBaHUIO aApecoB (JIOTMYECKHE aJpeca, H3BECTHBIE
IIPUJIOKEHUSIM, KOHBEPTUPYIOTCSI B peanbHble aapeca ATM). B nocieaHeM BapuaHTe MOXET
noTpedoBaThCsl MpeoOpa3oBaHUE aJPECOB ONEPATOPOM WM, 1O KpailHell Mepe, HCIOJIb30BaHUE
aApXUTEKTYPHl, TMOJAEPKUBAIOIICH COEIMHEHUN YacTHBIX ceTed yepe3 myosinmyHble. OnHa U3 TaKuUX
apxuTekTyp obOecrneunBaercs mnpoTokojsoM NHRP (Mapmpyrtuzanuss B ClIEIyHOIMHA HHTEpBaN),
npensoxkeHHbIM [ETF. TTockonbky aneMmenTsl npotokosia NHRP BkitodeHbI B 6a30BYH0 apXUTEKTYPY
crangapra ATM Forum MPOA, oueBuano, uto MPOA Oyner noaaepkuBaTh yrpaBieHHUE aJJpecaMu
B Oonbmmx cerasx ATM, NOAKIIIOYEHHBIX K CHCTEMAaM OOIIEro IoIb30BaHus.

B noarocpounoii mepcrnexktuBe ATM MoOXeT MOJHOCTbIO 3aMeHUTh TexHojorun JIBC u
CHCTEMbI MEXKCETEBOTO B3aMMOCHCTBHS B UX coBpeMeHHOM Buie. Cetn Ha 60a3ze KOMMYTaTOpOB, B
pe3ynpTaTe, OyayT 3HAYUTENbHO Ooliee THOKMMH, HEXKENTH CBA3aHHBIE Mexay coboit JIBC.
CTOMMOCTh TakuX PELIEHHH TaKKe MOXET OKa3aTbCsl MeHblle. MHOrue mojb30BaTeId BEPAT B
nepcrekTuBHOCTE ATM 1 gaxke HeM30EXKHOCTh ycmexa 3Tol TexHonoruu. OmHako mepexoi K
ucnonb3oBaHui0 ATM TOPMO3HUTCS BBICOKMMHU II€HAMU Ha OOOpYIOBaHHE M CIOXKHOCTBIO €ro
HCIIOJIb30BAHUS.

IBOJIIOLHSA
BonpIIMHCTBO OpraHu3aluid BXOASAT B OJHY M3 TpPEX KaTErOpud C TOYKM 3PECHMS IEPCIICKTUB
ucnoas3oBanust ATM:

1. OpraHusanuu, KOTOpPHIE HCIOJIB3YIOT IPUIIOKEHUS CUJIBHO BBIUTPBIBAIOLIME B pE3yJbTaTe
nepexona Ha ATM. IlpumepoM KOMIIaHMI 3TOr0 Kjacca SBIJISIIOTCS OpPraHU3aluu 31paBOOXPAHEHUS,
Opokepckue (upMbl C OONBIIMMHU TOTOKAMH KOMMeEpYecKkod HWHGOpManuu, KOMIIAHUH,
3aHUMAOIMECS TPOU3BOACTBOM BUAECONPOLYKIIMH.

2. Opranu3anuu, KOTOpele MOTyT nepeiith Ha ATM B pe3ynbTaTe arpecCUBHOM IIEHOBOW MOJIUTUKU
ITOCTABUIMKOB yCIIYT.

3. "OOopouureneHass ctparerus’ OpraHm3aluy 3TOr0 TUNA 3HAKOT, 4TO TexHomorus ATM
o0ecrmeuynT UM IeNblii psSA NPEeuMYINecTB, HO IOKa HE IUIAHHPYIOT UCIOJIb30BaTh JaHHYIO
TEXHOJIOTHIO.

Jns mo0oii KOMITaHMM TEepBBIM TpaBuiioM 3Bomonuu ATM sBiseTcs npedomspawenue
nomepu cpeocmas, 6l0HCEHHbIX Ha dmane oyenku mexunonrocuu ATM. ITo 03HAYAET, 4YTO MPU MOKYIKE
CeTeBOro 0OOPYAOBAHMS CErOJIHS HYKHO MPUHUMATh BO BHUMAHUE BO3MOXKHOCTb MCIIOJIb30BaHUS
3TOr0 0obopynoBanus B Oyaymei cetn Ha 6aze ATM. Eciu ot 3akynaemMoro cerojHsi 000pya0oBaHuUs
IIPUAETCS IOTOM OTKa3bIBaThCs, JIy4Ille Cpa3y IMOUCKATh APYroe peleHue.

OT0 mWpaBWIO Hauboyee SPKO MPOSBISAETCS MpPU BHIOOpPE CETEeBBIX KOMMYTAaTODOB.
ITpuoGperaemble CErogHs yCTPOWCTBA JOJDKHBI OOECIeYyrMBaTh BO3MOXKHOCTH HCIOJB30BAHHUS B
cucreMax Ha 6aze ATM. MuHuMmanbHBIM TpeOOBaHUEM SBISICTCS BO3MOXKHOCTb MCIIOJIb30BaHUS
ATM-TpaHkoB JUIs CBSI3U MEX]Yy KOMMYyTaTopamu. JKenaTenbHO TakKe UMETh B KOMMYTAaTOpe MopT
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(MM THE310 AJI ero YCTaHOBKH), MO3BOJIIONIMN B OyayIlleM MOAKIIOYUTh HACTOJbHBIE CTAHIMM C
unTepdeiicom ATM. MapuipyTuzaTopsl, Ioka He OyAeT HaiieHo 6os1ee 3 EeKTUBHOT O pelieH s JUIs
ATM, n0KHBI HCHOJIB30BAaThCS KaK KpaeBble YCTPOMCTBA, OOECIEYMBAIONINE BO3MOXXHOCTD
noAkioueHus: ycrporcts TpaauunoHubix JIBC k cersim ATM. Ilo kpalineld Mmepe, Takue yCTpOouCTBa
JOJKHBI UMETh uHTepdelic proxy-kiauenta smyisnuu JIBC.

Opranm3anuu ¢ "0OOpOHHOW" cTpaTerueil, OTMEUYCHHBIC B KAaTErOPUU TPH, MOT'YT CUECTh
Hajgu4he TpaHKoBoro mopra ATM B KOMMyTaTope AOCTATOYHOW JUIA OJFMIKAMIINX IEPCICKTHB
ucnonbs3zoBanuss ATM (ucnonp3oBaTh HE OyeM, HO Ha BCSIKHI ClTydail BO3bMEM).

Komnanuu, mnanupytonme ama ATM kiaroueByro pojib B CBOEH CeTH, JODKHBI BHIOMpATh
KomMmyTaTopel ¢ moprtamMu ATM miis moakiroueHus: HacToNbHBIX craHiuid. ATM obecneunBaer
IIMPOKUI Manma3oH CKOPOCTEH sl MOAKIIOYEHUs HACTOJBbHBIX cTaHUUM - oT 25 mo 155 Mo6wut/c.
ATM25 paboraer ¢ KaOeIbHBIMM CHCTEMaMH KaTEropuu 3 - 5 U MOXET HCIOJb30BaTbCSl BMECTO
token ring nim 10BaseT nis craHuuii ¢ BBICOKUM YPOBHEM CETEBBIX 3aIIPOCOB.

CHuxenue 1eH Ha obopynoBanue ATM aid HaCTONBHBIX CTaHIUI UIpaeT Ba)kKHYHO pOJib,
MOCKOJIbKY CEro/iHs MPUJIOKEHUH, HE CIIOCOOHBIX 00oHTHCH 6e3 Bo3MoxHOcTel ATM, erie He Tak
MHoro. Ckopell Bcero, mnoib3oBareiad nepBelXx craHuuii ATM Oyayr pabGoraTh ¢ OZHMM U3
PAacCMOTPEHHBIX BbllIe BapuaHTOB sMyssauuu JIBC u OosbIIMHCTBO HpPUIIOKEHUH OynyT ckopee
UCIOJIb30BaTh dMYJIALMI0, HexXenn ecrectBeHHble ATM API. Anantepst ATM U KOMMyTalluOHHbIE
TEXHOJIOTMH JTOJDKHBI yIOBJIETBOPSATH MOTPEOHOCTH MOJIb30BATEIEH B TeueHue 5 -8 Jer, a CKOpOoCTh
OTKa3a OT TpaJuLMOHHbIX TexHosioruil JIBC Oyner B 3HaUNTENBbHON Mepe ONpeneniaTbCcs TeMIIaMU
pacIIMpeHns YUClla BUAEOIPUIIOKEHUN.

[lonumanue TOro, 4to OOJNBIIMHCTBO MOJIb30BaTeNie He paboTaeT ¢ MPHIOKEHUSIMH,
TpeOyromumMu Bo3MOxHOCTeH ATM 3auacTyro CiaykuT TOpMo3oM BHeapeHus ATM, MOCKOJBbKY
HUKOMY HE€ XO4YeTcs TpaTUTh JEHbI'M Ta MPUOOpPETEHHE HEHUCIONb3yEMbIX BO3MOXHOCTEH.
UcnonszoBanue ATM Tonbko Ha 4YacTu cTaHUUMM U30aBUT OT HEHYXHBIX pPacXxol0oB Ha
MOJIEpPHU3ALINIO CETH.

Ecnu BBl mpeanonaraere HayaTh UcCHoJb30BaHue ATM B HACTOJIBHBIX CTaHLIUAX B TEUECHUE
Ompkaiiiell mapbl JIeT, BaM HYXHO BBIOMpaTb KOMMYTaTOPbI C YY€TOM JTOH IEpCIEKTUBBI.
KoMMyTaTopbl 10KHBI KMETh MOPTHI AJISI MOJAKIIFOUEHUS CTAaHIIMM U MarucTpalibHbl HOPThI 155 u 622
Mobut/cans coenunenust koMMmyTaTopoB. Iloptet ATM nmomxsbl nopaepkuBath smyssiuuio JIBC.
Baxxno Takke o0paTUTh BHUMaHHE Ha MEPCIEKTUBBI Pean3allii B KOMMYTAaTOpax MOJACPKKH TaKUX
npotokoiioB, kak RFC 1577 u MPOA. HakoHel, TpaHKOBBIM HHTepdelc i CBA3U C IPYrUMHU
KOMMYTaTOPaMHt JOJDKEH noaaep:kuBaTh ctangapt PNNI.

Ecmu oneparop ATM npenmaraer cBOM yCIIyry 110 pa3yMHbBIM LIEHAM MJIM Ballla OpraHu3alus
IUIAaHUPYET OpraHu30BaTh COOCTBEHHYI0 Maructpaib ATM, ciegyer oneHMTh HOTPEOHOCTH 110
nokynku ooopynoBanus ATM. Ocraercs orBetuTh Ha Bompoc "Kakoit tun ATM-cepBuca
MCIO0JIb30BaTh?"

[Ty6smunble wim yacTHble cucTeMbl ATM OynyT HOpMalbHO MOAAEPKUBATh HMOAKIIOUEHHE
ycTpoiicTB frame relay uepe3 cnernuanpHbie mnpeoOpazoBatenmu (ATM DSU/CSU). Ecmu Bame
cornamienue ¢ omnepatopoM ATM TpeOyeT NOKYNKM Takoro oOOpyIOBaHMS Ul IOJKJIIOYEHUS
Jpyrux UCTOYHUKOB Tpaduka k ATM, MmoxeT oka3aTbcs O6osee 3PpPEeKTUBHON peanu3alus cepBuca
frame relay Ha 6a3e cylIeCTBYIOLIMX KOMMYTAaTOPOB U UX cBsA3b ¢ ATM uepes kpaeBble yCTpOICTBA.

Ecnu s nmogximrodeHus CBA3BIBAIOIIMX CETH YCTPOMCTB (TMIa Mapuipytu3atopoB) k ATM
BaM NOTpeOyeTcs MOKYNaTh JONOJHUTEIbHbIE YCTPOICTBa, Jydlie Oyner Kynute untepdeiic ATM
JUIE KOMMYyTaTopa. DTOT HHTepdeiic MOXXHO OyIeT MCIIOJIb30BaTh U mocie nepexoaa Ha ATM, Ttoraa
kak ycrpoiictBa DSU/CSU mnocne Takoro nepexoja CTaHyT NPOCTO HEHY>KHbIMH. CyIIeCTBYET TpU
BapuaHTa nojakioueHuss ATM kK KoMMyTaTopam:

1. EctectBennas popma ATM (sueiiku) ¢ mpsSMbIM MOAKIIOYEHUEM LU(POBOro TpaHKa
ATM (o6sryno T1 wmm T3) x MapmpyTuzaTopy. DTOT THI HHTepdelica MOXKET MOAIEPKUBATh BCE
tunbel cepeuca ATM (Bxmouas multimedia). Takoil BapuaHT 1eecoOOpa3HO BBIOMPATH MPH
MJIAHUPOBAHUHM NEPEX0/ia OT MapIIPpyTU3aTOPOB K kommyTatopam ATM.

2. DXI-popma ATM - unTepdeiic Ha OCHOBE KaapoB, MOAJNEPKUBAIOIIMNA TOIBKO
TpaHCHOpPTHBIN cepBUC ATM, OpMEeHTHPOBaHHBIM Ha Nepenady JaHHbIX. Takol TUI MOAKIIIOYEHUS
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XOpoul JUIsi CHCTEM, TJ€ HE IUIAHUPYETCs 3aMEeHa MaplIpyTU3aTOpoB Ha KoMMyTaTopsl ATM.
BeiOupast 3TOT BapuaHT, CleAyeT NMOMHMTb, YTO HEKoTopble omepaTtopsl ATM He moaaepKuBaroT
DXIl-cepsuc u moxer norpedoBathcs nokynka ATM DSU/CSU niis npeo6pazosanust DXI B sueiiku
ATM.

3. Unrepdetic F-UNI, xotopslit npencrasisieT codoii BapuanT unTepdeiica frame relay c
noaAepkkoi curHammszanu ATM. DTOT BapuaHT MOKa paclpOCTPaHEH HENOCTaTOYHO IIUPOKO, HO
MOJKET O00€CNeYuTh HIPOCTO M HEAOPOrod Iepexoj] Ul MaplIpyTH3aTOpOB, KOTOpBIE YyXkKe
nojaepkuBaioT frame relay.

[Tpu mo6om BapuanTe nepexoaa Ha ATM B nmepByro ouepenr BOSHUKAET 3a/lada OpraHu3aIiuu
Maructpaneid. Opranuzanusi KOMIMakTHeIX Mmaructpaneit (collapsed backbone) 6e3 mcmonb3oBanus
texHonorut ATM B Takom ciaydae OyneT BechbMa pPHCKOBAHHBIM pelIeHHEeM. MarucTpajibHble
TEXHOJIOTUHU ITpHU nepexone Ha ATM npuxoaurtcs MEHTh B IepByto ouepenb. Hanbonee kpuTnaHbIM
npu nepexone Ha ATM Oyner mepBblil mar B CTOPOHY OT TpaauuuoHHoOM kommyrtauuu JIBC. B
cucreMax kommyTtanuu JIBC 6e3 ATM-TpaHKOB MarucTpaju HE UCHOJb3YIOT TexHonorun ATM u,
CIIeZIOBATEIbHO, MOJEpPHHU3AIUsl Maructpajeil OyAer [OCTaTOYHO pHCKOBAaHHBIM Imarom. B
uaeanbHoM cinydae kommyratopsl JIBC nomxssl nognepxuate maructpand ATM u npyrux Tumnos
(manmpumep, FDDI).

[Mepexon nmpunoxenuit Ha ATM Oyzaet nocrenennsiM. Ha Hactonpubix cranmusx ATM Oynet
IIOHavyaly MCIoab30BaThes A amyisanuu JIBC u paboTsl ¢ HAOOpOM TpaJUIIMOHHBIX MPUIIOKEHUM
JIBC. Ilo mepe pacimpenust uHdpactpyktypsl ATM cTaHeT BO3MOKHBIM CBSI3aTh OOJIBIINE TPYIIIIbI
nosib3oBatened B "ynucteie”" cetu ATM. DTO MO3BOJUT MCMOJB30BATh CHELUATIbHBIE MPUIIOKEHUS,
paccuMTaHHbIC Ha KauecTBO obciyxkuBanus ATM (Buaeo, multimedia 1 T.11.) MJIM yIIPpOCTUTH paboOTy
C TPAJULIMOHHBIMU MTOTOKAMH JJAHHBIX 3a cYeT OoJiee BBICOKOM mpou3BoauTeabHocTH ATM.

ATM, no mepe peanuzanuu, OyAer 1enaaTh CeTh KOMIaHUM 0ojiee rapMOHUYHON - CHayaja Ha
YPOBHE Marucrpaieil, a moToM M il HacTolbHbIX cucteM. [lonHbii nepexonq Ha ATM HaBepHsika
OyZeT onpeaensaTbCsl TEMIIAMU CHIDKEHUS 11€H Ha MOPTHI JUIS MOJKII0YEHHUS! HACTOJIbHBIX CTAHLIUN U
ajanTepbl, a TaKKe peanu3aluedl MNOAJEPKKHM BO3MOXKHOCTEM B MPHUKIAJHBIX IpOrpaMMmax.
Hcnonp3oBaHue €IMHOM TEXHOJIOTMM I OpraHU3alliyd Marucrpajeid, MOAKIIOYEHHs] HacCTOJIbHBIX
CTAaHIIMM W pacHpeieseHHbIX CeTell MOXeT 00ecleduTh, B KOHEYHOM HTOre, CYIIECTBEHHYIO
HKOHOMHUIO.

B pomrocpounoit  mepcnektuBe @ ATM  ngomkHa  CTaTh  €QUHOM  ApXHUTEKTYpOH
BHYTPHUKOPIIOPATUBHBIX U MEXKOPIOPATUBHBIX KOMMYHUKanui. KommyTHupyemble BUpPTYyalbHbIE
YCTpPOWCTBA, UCMOJIb3yEMbIE HACTOIBHBIMU CUCTEMAaMHU MOT'YT OBITh PACIIMPEHBI 32 CUET MOIIEPKKH
coenuHennit SVC onepatopamu myOnnuHbIX cereil, nenas ATM yHuBepcallbHOW TEXHOJIOTHen
multimedia-cereii. [Tpotokonbr tuma NHRP sBistorcst cpenctBoMm oOecriedeHus] YHHBEpCaJIbHON
CBSI3M, HO B KOHEUYHOM urtore Habop mporokonoB ATM mis multimedia Oyzer, mo-Buaumomy,
OCHOBaH Ha CJIy’k0ax KaTaJloroB.

Crenenb Bo3zelcTBHU yHUBepcalbHbIX multimedia-koMMyHHMKanui Ha OM3HEC AOCTATOYHO
TPYAHO NPOTHO3UPOBATH C YYETOM OTCYTCTBHUS ajlbTEpHAaTHBHBIX BapuaHToB. HecomHenno, ATM
OyAeT urpaTb 3HAUUTENIBHYIO POJIb B KOMMEPLUH, 31paBOOXPAaHEHHH, OOyUEHUHU 3a CUET CHUCTEM
pacnpoctpanenuss uHdopmanuu. Cucrtembl ATM OCHOBaHBI HAa 3KOHOMHYHON TEXHOJOTHH
MYJIBTUIUIEKCUPOBAaHMS, MO3BOJISIONIEH PEOoa0IeTh Oaphephl, CBA3AHHbBIE C B3PBIBHBIM XapaKTEpOM
Tparka BO MHOI'MX IPUIIOKECHHUSAX.

C yuerom Bcex 3Tux BiausHUM TexHonorus ATM ocTaercs NpuBieKaTENbHON peannu3anuei u
OYEBHJIHO, YTO MHOXKECTBO TIOJIb30BaTeleld OynyT roToBbl mepeith Ha ATM B Oimkaiiiiem
OyayuieM. DTO O3Ha4aeT, YTO M Ballla OpraHu3alus MOKeT ObicTpo HayaTh pabory ¢ ATM u
paciupsTh UCHOIb30BAHUE ITON TEXHOJIOTUU JJIs TOBBIIIEHUS 3(PPEKTUBHOCTU pabOTHI.
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2. MeToauyeckne YKa3aHHUsA M0 BHINOJTHEHHUIO JIAa00PATOPHBIX padoT

2.1 JladopaTopHas padora Nel (2 yaca)

Tema: «CereBast Monens OSI»

ILeap padoThl: M3yYyUTh MpaBUJIAa aJpecalliil CETEBOIO YPOBHS, HAYUMTHCS PAacHpenesaTh ajpeca
MEXIY YYaCTHHKAMU CETH NepeAayd JaHHBIX M OPraHU30BBIBATH MAapLIPYTHU3ALUI0 MEXIY
CerMEHTaMH CeTH. M3yunTh nmpaBumiia afjpecalliy CETeBOr'0 YpOBHS, HAYUUThCS paclpenessTh agpeca
MEKAY YYaCTHHKAMH CETH TepeAayd JaHHBIX M OpraHW30BbIBATH MapIIPYTHU3ALUI0 MEKIY
CerMEHTaMH CETH.

3agaum padoThI:

1. u3yunts ceteByro mozaens OSI;

2. M3y4YNTh MpaBUJIa AAPECALIUN CETEBOTO YPOBHS Ha MpUMepe mpoTokona IP;

3. M3y4HTh Mapuipytuzanuio IP.

Ilepeyens NpudOPOB, MATEPHATIOB, HCNIOJIb3YEeMBbIX B J1a0opaTopHoii padore:

1. mepcoHanbHBIM KOMIBIOTEP, BKIIOUEHHBIH B ceTh [P, Microsoft Windows.

Onucanue (xox) padorsi:

Mogens OSI omnucelBaeT TOJIBKO CHCTEMHBIE CpEICTBAa B3aMMOACHCTBUS, pealn3yemble
OIEPALlMOHHON CHUCTEMOW, CHUCTEMHBIMU YTUJIUTAMM, CHCTEMHBIMM alllapaTHBIMH CpPEACTBAMM.
Mogenb He BKJIIOUAET CPEACTBA B3aUMOJIEHCTBUS IPUJIOKEHUM KOHEUHBIX 110JIb30BaTEIEH.

OTta Mojenb ONUCHIBA€T (QYHKIMHM CEMH MepapXUYecKuX YypoBHEH U uHTepdeiichl
B3aUMOJCUCTBUS MEXNYy YpOBHAMHU. KaxIblii ypoBEHb OIPENEISeTCS CEPBUCOM, KOTOPBIA OH
IIPEOCTABIISAET BBILIECTOALIEMY YPOBHIO, M IPOTOKOJIOM - HAOOPOM IpaBmil U (POPMATOB JAHHBIX JJIS
B3aUMOJIEHCTBUS MEXY CO00H 00BEKTOB OJJHOTO YPOBHS, pa0OTAIOIIMX HAa pa3HbIX KOMIIbIOTEPAX.

Kaxxnpiit ypoBeHb mojiepkuBaeT UHTEPQENChl ¢ BbIlIE- U HIKEISKAaIUMU ypoBHAMU. Huxe
MepevrCcIieHbl (B HAIIPAaBIIEHUU CBEPXY BHU3) ypoBHHU Mojenu OS] u ykazaHbl X o01mume ¢ yHKIUH.

Yposenb npujioxkennsi (Application) - uaTepdeiic ¢ mpuKIaHBIMU POLIECCAMM.

YpoBenb mnpencrapienus (Presentation) - cormacoBanme mnpeznctaBieHusi (popmaTos,
KOJIMPOBOK) JAHHBIX MPHUKJIAJHBIX IPOI[ECCOB.

CeancoBblii ypoBeHb (Session) - yCTaHOBJIEHUE, MOAJECPKKA W 3aKpPBITUE JIOTHUYECKOTO
ceaHca CBSI3M MEX]y yJaJE€HHBIMH IIPOLECCAMH.

TpauncnoptHblii ypoBeHb (Transport) - obecnieuenne 6e30MMOOYHOrO CKBO3HOIO OOMEHA
IIOTOKaMU JIaHHBIX MEX/y MPOLIECCAaMU BO BPEMs ceaHca.

CereBoii ypoBenb (Network) - ¢parmentanus um cOopka mnepeaaBacMbIX TPaHCIIOPTHBIM
YPOBHEM JaHHBIX, MapUIpyTHU3alMs U MPOJABUKEHHE MX MO CETH OT KOMIbIOTEepa-OTIPAaBUTENS K
KOMITBIOTEPY-IIOJIy4aATEIIIO.

Kananbhblii ypoBenb (Data Link) - ynpaBieHue kaHajaoMm rnepenayd JaHHbBIX, YIIpaBiIeHUE
JIOCTYIIOM K Cpejie Iepeaayuu, neperaya JaHHbIX 110 KaHaly, oOHapyXeHHe OIMOOK B KaHaje U UX
KOPpEKLHs.

®uzuyeckuii yposenb (Physical) - ¢pusznueckuii narepdelic ¢ kaHaaoM mepenayu JaHHbIX,
IIPE/ICTAaBJICHNE JaHHBIX B BUE (PU3NUECKUX CUTHAJIOB U UX KOJUPOBAHHUE.

IIpuHLMIIBI BBIACIIEHUS] 3TUX YPOBHEH TAKOBBI: KaXIbll YPOBEHb OTpa)kaeT HalJIEKalui
YPOBEHb a0CTPaKIMU U UMEET CTPOro ONpeAeIeHHYI0 (PyHKIMI0. JTa (YHKIMA BbIOMpaIack, mpexie
BCEro, TakK, 4YTOObl MOXHO OBbUIO ONpPENEeNIUTbh MEXAYHAapOAHBIM cTaHiapT. ['paHuibl ypoBHEH
BbIOMpaJINCh TaK, YTOObI MUHUMHU3UPOBATh MOTOK MHPOPMALIUU uepe3 UHTephEnChl.
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JIBa caMbIX HU3LIMX YPOBHA - (M3UYECKUI M KaHAJbHBIM - peanu3yloTcs annapaTHBIMU U
IPOrpaMMHBIMU CPEJICTBAMHU, OCTAJIbHBIE MATh 00JIee BBICOKMX YPOBHEH pean3yloTcs, Kak IpaBuio,
IIPOrpaMMHBIMU CpelcTBaMHU (pUCYHOK 1).
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Pucynok 1 - Mogens B3aumozaeicTBus oTKpHIThIX cuctem [SO/OSI

[Ipu nmponBukeHMM MakeTa AAHHBIX [0 YPOBHSAM CBEpPXYy BHU3 KaXKIblil HOBBII ypOBEHb
N00aBIseT K MaKeTy CBOIO CIy)KEOHYI0 MH(pOpPMALMIO B BHJE 3aroJIOBKa W, BOSMOXHO, Tpeniepa
(uHpopmanMy, MOMeEIAaeMoil B KOHel cooOIleHHs). DTa omepauusi Ha3blBaeTCs HHKAINCYJSILIHUEH
JAHHBIX BEPXHEro YPOBHA B MakeTe HUXHero ypoBHs. CiyxeOHas HMHpOpManus IpeaHazHadaeTcs
Ui 00BbEeKTa TOro >K€ YPOBHS Ha YJAJIeHHOM KoOMIbloTepe, ee (opMaT W HHTEpIpeTarus
OTpENEeNAIOTCS MPOTOKOJIOM JaHHOrO YpoBHs. Hakonel, cooOmieHne AOCTHTaeT HUXKHETO,
(U3NYECKOro YpOBHs, KOTOPBIN, COOCTBEHHO, U MEPEAAET €ro o JUHUAM CBSA3HM MalMHe-aapecaty. K
TOMY MOMEHTY coobiieHue "odpacTaer" 3aro1oBKaMu BCEX YPOBHEH.

Korna cooOumieHne mo cetu MOCTyNmaeT Ha JpYyryl MallMHy, OHO IIOCJIEI0BATEJIbHO
nepeMenaeTcs BBEPX C ypPOBHS Ha ypoBeHb. KaxIplii ypoBeHb aHalu3HpyeT, oOpabaTbiBaeT U
yIaisieT 3aroJOBOK CBOErO YpPOBHSI, BBIIOJHSET COOTBETCTBYIOUIME TAaHHOMY YpPOBHIO (DYHKIIMU U
nepesaeT cooOIeHue BhINIENSKaNleMy YpoBHIO. TOT B CBOIO O4epelb pacCMaTpPUBAET ATU JaHHBIE
KaK TMaKeT CO CBOEW Ciy)keOHOW WMH(opManuer M AaHHBIMH JJII BEPXHETO YPOBHS, W MpOILEaypa
MIOBTOPSIETCS, MOKA MOJb30BATENIbCKUE JIaHHbIE, OYHUIIEHHbIE OT BCEW CiIyKeOHOW HMHpopManuu, He
JOCTUTHYT NMPHUKJIAJHOT O MpoIiecca.
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Kpome Tepmuna "coolOmienune" (message) CyIIECTBYIOT M JIpyrue Ha3BaHUs, HCIIOIb3yEeMbIe
CETEBBIMHU CIIEIUAIMCTAMHU U1 0003HAYCHHS €AMHUIBI oOMeHa JaHHbIMU. B cranmaprax ISO mns
IPOTOKOJIOB JIFOOOT'0 YPOBHSI HCIONB3YETCSl TAaKOH TEPMUH KakK "TPOTOKOJIBHBIA OJNOK JaHHBIX" -
Protocol Data Unit (PDU). Kpome 3Toro, gacto ucnosb3yroTcs HasBaHusa Kaap (frame), maker
(packet), nefitarpamma (datagram).

Tenepp paccMOTpUM KaKIblii ypoBeHb 3TOW Mojaend. OTMETHM 4YTO 3TO MOJAENb, a HE
apxutekTypa cetd. OHa He onpeaessieT NPOTOKOJIOB U CEPBUC KAXKA0ro ypoBHs. OHa JIUIIb TOBOPUT,
YTO OH JOJDKEH JeNaTh.

dusnyeckuii ypoBeHb. JTOT YPOBEHb MMEET JI€JI0 C Mepeaadyeid OMTOB MO (PU3MUECKuM
KaHajlaM, TaKuM, HalpuMep, Kak KOaKCHaJIbHbI KaOelnb, BUTas Mapa WM ONTOBOJIOKOHHBIN KaOelb.
K sToMy ypOBHIO UMEIOT OTHOLICHHE XapaKTEPUCTHUKU (PU3MUYECKUX Cpell MepeJadyd NaHHBIX, TaKHhe
KaK I10J10ca MPONYyCKaHUs, TOMEX03alUIIEHHOCTh, BOJIHOBOE CONPOTUBIIEHHUE U Apyrue. Ha sTom xe
YPOBHE OMPEAETSIOTCS XapaKTePUCTHKU JJIEKTPUUYECKHX CUTHAIOB, TaKWe Kak TpeOOBaHUS K
(GbpoHTaM MMITYJIbCOB, YPOBHSIM HANpsKEHHsI MJIM TOKA MEepeaBaeMoro CUrHaljia, TUI KOJHWPOBAH U,
CKOpOCTb Iepeaun curHanoB. KpoMe 3toro, 31ech CTaHIapTU3YIOTCSI THUIIBI pa3beMOB M Ha3HAYCHHE
KaXKJI0ro KOHTAKTa.

OyHKIMK (HU3NIECKOTO YPOBHS PEaTU3yIOTCS BO BCEX YCTPOMCTBAX, MOAKIIOYCHHBIX K CETH.
Co cTopoHBI KOMIIbIOTEpa (YHKIUH (U3UUIECKOTO YPOBHS BBINOJHSIOTCS CETEBBIM aJaNTepoOM HIIN
MIOCJIEI0BATENBHBIM IOPTOM.

B 00001menHoM Buie GyHKIMH (PU3HMUECKOr0 YPOBHS 3aKI0YAIOTCS B CIEAYIOIIEM:

— mepenada OMTOB MO (PU3MUECKUM KaHAIaM;

—  (opMupOBaHHE NIEKTPUUECKUX CUTHAJIOB;

—  KoaMpoOBaHHE WH(OpMaIINH;

—  CHHXPOHHU3ALUS;

—  MOIyJISAIUS.

DTOT ypoBeHb peanusyeTcs anmnapaTHo. [Ipumepom mpoTokosia (U3NYECKOTO YPOBHS MOXKET
ciyxuth cnernudukamnus 10Base-T texnomoruu Ethernet.

KananbHblii ypoBenb. Ha gusnueckoM ypoBHe MpocTo nepechiiatoTcst Outhl. [Ipu aTom He
YUUTBIBAETCA, YTO B HEKOTOPBIX CETSX, B KOTOPBIX JIMHUHU CBSI3U HCIOJB3YIOTCS (pa3lIesstoTcs)
IIOTIEPEMEHHO HECKOJbKUMHU IapaMy B3aUMOJEHCTBYIOIIMX KOMIIBIOTEPOB, (u3HUecKas cpena
nepegadyd MoxkeT ObITh 3aHATa. [loaToMy OfqHON M3 3a7ay KaHAJIBHOTO YPOBHS SBIJISIETCS NMPOBEPKA
JOCTYIIHOCTH cpeAbl mepeaaud. Jpyroil 3agadell KaHaJbHOTO YPOBHS SIBJISIETCS peaM3alus
MEXaHU3MOB OOHapyXXeHHs M KOppeKuuH ommuoOok. /I STOro Ha KaHAJIbHOM YPOBHE OWTHI
IPyHNIUPYOTCS B HaOOpbl, Ha3piBaeMble Kaapamu (frames). KaHambHBIH ypoBeHBb OOecrevrBaeT
KOPPEKTHOCTh Iepelayd KaXJoro Kajpa, MoMeulas CHEelHMaJbHYI0 IOCJIeI0BAaTEIbHOCThL OUT B
Ha4yaJlo U KOHEeIl KaXJ0ro Kajpa, 4ToObl OTMETUTh €ro, a TaKKe€ BBIYUCISAET KOHTPOJIbHYIO CYMMY,
CYMMUpYsl Bce OaliThl Kajipa ONPEAEIEHHbIM CIIOCOOOM M J00aBIIsisl KOHTPOJIBHYIO CYMMY K Kajpy.
Korna xaap npuxonuT, Moxy4areslb CHOBa BBIYUCISAET KOHTPOJIbHYIO CYMMY IOJYYEHHBIX JAHHBIX U
CPaBHUBAET PE3YyJIbTAT C KOHTPOJIBHOM CyMMOW M3 Kaapa. EciM OHM COBIANAIOT, KaAp CUUTAETCS
NpaBUIBHBIM W TpUHUMaeTcs. Eciim jke KOHTPOJIbHBIE CyMMBI HE COBIAJAIOT, TO (PUKCHpYETCs
omnOka. Heo6xonumMo oTMeTUTh, YTO (DYyHKIMSI MCHPABIEHUS OMIMOOK JUIsl KaHAJbHOTO YPOBHS HE
ABIISIETCS 00s3aTeNbHON, MOATOMY B HEKOTOPBIX MPOTOKOJAX O3TOTO0 YPOBHS OHA OTCYTCTBYET,
nanpumep B Ethernet u Frame relay.
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@OYHKIMY KaHAJIBHOI'O YPOBHS 3aKJIOYAIOTCS B CIEIYIOLIEM:
- HaJEeXHas I0CTaBKa MaKeTa MEeXIy JIByMsl COCEJHUMHU CTAaHLIUSIMU B CETU C MIPOU3BOJIbH OU
TOTIOJIOTHEH, a TAK)KE MEXAY JIOOBIMHA CTAHIIMSIMU B CETH C TUIIOBOW TOMOJIOTHEI;

— MpoBEpKa JOCTYIHOCTH pa3/eiisieMOi Cpelibl;

—  BBIJIEJICHHE KAJPOB U3 MOTOKA JAHHBIX, TOCTYNAIOIINX 10 CETH;

— (opMupoBaHHE KaJpOB IIPU OTIPABKE JaHHBIX;

— TOJCYET U NPOBEpKa KOHTPOJIbHOU CYMMBI.

OTOT ypOBEHb peajM3ylTCs MPOrpaMMHO-aNNapaTHO. B MpoTOkoiax KaHaJIBHOIO ypOBHS,
UCIOJIB3YEMBIX B JIOKAJIBHBIX CETAX, 3aJI0)KCHA OIpENcNIeHHas CTPYKTypa CBA3€H MEXAy
KOMITBIOTEPAMHU U CIOCOOBI MX ajpecalMy. XOTs KaHAJIbHBI ypOBEHb M O0ECIeYMBAET JOCTaBKY
KaJipa MeXIY JIIOOBIMH JABYMS y3JIaMH JOKAJIBHOW CETH, OH ATO JI€NaeT TOJIBKO B CETH C COBEPLICHHO
OTIPE/ICIICHHON TOIOJIOTHEHN CBs3€H, MMEHHO TOW TOIOJIOTHEH, JIT KOTOpOoi OH ObuT pazpabotan. K
TaKMM THUIOBBIM TOMNOJIOTUSAM, MOJJAEPKUBAEMBIM IPOTOKOJIAMH KAaHAJIBHOTO YPOBHS JIOKAJbHBIX
cereil, OTHOCATCS oOmIas IIMHA, KOJBIO M 3Be3aa. [IpuMepamMu NMPOTOKOJOB KaHAIBHOTO YPOBHS
sBisitorest mpotokoiel Ethernet, Token Ring, FDDI, 100VG-AnyLAN.

B 5okanpHBIX CETAX MPOTOKOJBI KAHAJIbHOTO YPOBHSA MCHOJIB3YIOTCA KOMIIBIOTEpaMH,
MOCTaMH, KOMMYTaTOpaMU M MaplIpyTU3aTopaMu. B KoMmmbproTepax (yHKIUU KaHAJIbHOTO YPOBHS
peaNn3yrTCs COBMECTHBIMHU YCUIIMSIMH CETEBBIX aalTEPOB U UX JIpaliBEpPOB.

B rinoGanpHBIX CceTsX, KOTOphIe peaKo 00JalaloT PeryisipHOM TOMOJOTHEH, KaHaJIbHBIHI
YpOBEHb oO0ecrneuynBaeT OOMEH COOOLIEHHSAMH MEXAY JBYMS COCEAHMMM KOMIIBIOTEPAaMH,
COCIMHEHHBIMU WHAMBUIYAIbHON JIMHUEH CBs3U. [Ipumepamu mpoTOKO0JIOB "TOYKa - TOYKA" MOryT
CIY’)KUTb IIMPOKO pacnpocTpaHeHHble mpoTokoisl PPP u LAP-B.

HmenHo Tak opranuszoBanbl cetd X.25. MHoraa B rno0aibHBIX CeTIX (PYHKIMHM KaHAJIBHOTO
YPOBHS B UHCTOM BUJE BBIACIUTH TPYAHO, TaK KaK B OTHOM U TOM K€ MIPOTOKOJIE OHU OO0bEUHSIOTCS
¢ ¢yHKIUSAMH ceTeBOro ypoBHA. [lpuMmepaMu Takoro moaxoJa MOTYT CIYXHTb POTOKOIBI
texnonoruit ATM u Frame relay.

B nenoMm kaHanbHBIM ypOBEHb IpPECTaBISIET cOOON BecbMa MOIIHBIA Habop (GyHKIUI 1O
MepEeChlIKE COOOIICHUN MEX1y Y3JIaMU CETH.

CeTeBOli ypOBeHb CIYXHUT [JJs 0Opa30BaHUs €IUHOM TPAHCIOPTHOW CHUCTEMBI,
O0BEIMHSIONEH HECKOJIBKO CeTeH, MpUYeM 3TH CeTH MOTYT HCIIOJIb30BaTh Pa3lIWYHbIC MPHUHIUIIBI
nepeaadyd COOOMISHUI MEXIYy KOHEUHBIMH y3JIaMUd M 00JaJlaTh MPOU3BOIBHOW CTPYKTYPOU CBsI3EH.
OyHKIMU CETEeBOr'0 YPOBHS JOCTATOYHO pazHOO0Opa3Hbl. PaccMoTpuM MX Ha mpuMepe 0O0beIuHEHHs
JIOKAJIBHBIX CETEH.

[TpoToKONBI KaHATBLHOI'O YPOBHS JIOKAJbHBIX CceTell 00ecrednBaloT JOCTaBKY JaHHBIX MEXIY
JMH0OBIMU y3J1aMU TOJIBKO B CETU C COOTBETCTBYIOIIEH TUIIOBOW TOMOJIOrUEH, HApUMeEpP TOMOJIOTH el
UEepapXU4ecKOod 3Be3/bl. DTO JKECTKOE OrpaHUYEHHE, KOTOPOE HE IO3BOJSET CTPOUTh CETH C
pa3BUTON CTPYKTYpOMH, HaIlpUMEP CETH, O0BEAUHSIOIME HECKOJIbKO CETeH MPEANPUATUS B €IUHYIO
CETb, WJIN BHICOKOHAJIKHBIE CETH, B KOTOPBIX CYIIECTBYIOT U30BITOUHBIE CBSI3H MEXKAY Y3JIaMHU.

Ha cereBoM ypoBHe cam TepMHUH "ceTh" HaIENAIOT crenu(uyeckuM 3HaueHHeM. B manHoM
cilyyae MOJ CEeTbI0 TMOHHMMAETCS COBOKYNHOCTh KOMIIBIOTEPOB, COEAMHEHHBIX MEXAYy co0oi B
COOTBETCTBMM C OJHOM W3 CTaHAAPTHBIX THUIIOBBIX TOIOJOTMHA M MCHOJB3YIOIMX IJ Iepenadu
JAHHBIX OJIMH U3 MIPOTOKOJIOB KAHAJIBHOI'O YPOBHS, ONIPEACIIEHHBIN I TOM TONOJIOIUH.

BHyTpu cetu mocraBka JaHHBIX 00€CHEUNBAETCA COOTBETCTBYIOIUMM KaHAJIbHBIM YPOBHEM, a
BOT JIOCTaBKOM JTAHHBIX MEX]Y CETSAMU 3aHMMAETCSl CETEBOH ypOBEHb, KOTOPbIM U MOAJEPKUBAET
BO3MOXKHOCTh MPAaBHIBHOT'O BBIOOpA MapiIpyTa mHepefadyd COOOIIEHUs Jake B TOM Ciydae, Korjaa
CTPYKTypa CBSI3€H MEXJy COCTaBISIOIIMMU CETSIMU HMEET XapaKTep, OTJIMYHBIM OT MPUHSTOrO B
IIPOTOKOJIaX KAaHAJIBHOI'O YPOBHS.

Cetu coenuHAIOTCS MEXKIy COOOM crenuajibHbIMU  YCTPOICTBaMH, Ha3blBA€MbIMU
MapuIpyTH3aTopaMu. MapHipyTu3atop — 3TO YCTPOICTBO, KOTOpoe coOupaeT HH(OpManHio o
TOMOJIOTUM MEXCETEBBIX COEAMHEHHUM U NMEPECHUIAECT MAKEThl CETEBOIO YPOBHS B CETh Ha3HAUYCHMSI.
YroObl mepenaTh COOOIIEHHE OT OTIPaBUTENS, HAXOMSIIErocss B OJHOW CETH, IOJydaTelto,
HaxoJIEMyCsl B JIPYrOM CETH, HYXKHO COBEpPIIUTh HEKOTOPOE KOJIMYECTBO TPAaH3UTHBIX Iepenad
MEXJy CeTAMH, WUIH XOmoB (OT cioBa hop — MNpBDKOK), KaKIBIA pa3 BbIOMpas MOAXOMSIIUI
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MapuipyT. Takum o0pa3oM, MapLIpyT NpPeACTaBiIsAeT coO0H MOCIeq0BaTeIbHOCTh MapIIPYTU3aTOPOB,
4yepe3 KOTOPbIE IPOXOAUT MAKET.

CBoiicTBa CETEBOr0 YpOBHS — JIOCTaBKa IaKeTa:

—  MEeXIy JI00BIMH ABYMS y3JIaMH CETH C IIPOU3BOJIBHOMN TOMOJIOTHEH;

—  MEeXJIy JI00BIMU ABYMS CETSIMHU B COCTAaBHOM CETH.
ITpu 3TOM, C€Tb — 3TO COBOKYIHOCTh KOMIIBIOTEPOB, UCIOIb3YIONIHMX /1JI1 OOMEHA JaHHBIMHU €IUHYIO
CETEBYI0  TEXHOJIOTHIO; a MaplipyT —  IIOCJIEAOBATEeIIbHOCTh  IPOXOXKJIECHUS  I[aKEeTOM
MapIIpyTH3aTOPOB B COCTABHOM CETH.

Ha pucynke 3 moka3zaHbl 4YeThIpE CETH, CBSI3aHHBIE TpEeMs MapuIpyTH3aropaMu. Mexny
y3namu A u B nanHoOl ceTu mpolieraer JBa MapuipyTa: MepBblii — yepe3 Mapupytuzatopsl 1 u 3, a
BTOPOIM — Yepe3 MapuipyTu3aTopsl 1, 2 u 3.

CeTb 2
(L é J\ A—>B
0O ) 1-3
1-2-3

Pucynox 3 - [Ipumep coctaBHOM ceTn

B obmem cinyyae (GpyHKIHH CETEBOr0 yPOBHS MIUpPE, yeM (DYHKIUU Mepeaadn COOOIISHUH 1o
CBA3sIM C HeCTaH}IapTHOﬁ CprKTypOﬁ, KOTOPBIC MBI pPACCMOTPCIM Ha IPpHUMEPC 06’I)CJII/IH6HI/I$I
HECKOJIbKMX JIOKaJbHBIX ceTell. CeTeBOM YpOBEHb TaKKe pelIaeT 3aJayd COTJIACOBAaHHS pasHBIX
TEXHOJIOTMH, yIPOIIEHHUS aJpecaliii B KPYIIHBIX CETSIX U CO3/1aHus HaJASKHbIX U THOKUX OapbepoB Ha
IIyTU HEXENATEeIIbHOI0 TpaduKa MEXy CETSIMU.

Coo01ieHus ceTeBOro ypoBHS NMPUHATO HasbiBaTh makeramu (packet). Ilpu opranuzanuu
JIOCTaBKM MAKETOB HAa CETEBOM YPOBHE HCIOJb3yeTcs MoHsTHE "HoMep ceTu". B 3ToM ciiydae aapec
MOJTy4yaTelNsi COCTOMT M3 CTaplIe yacTh — HOMepa CeTH U MJaJIIel — HoMepa y3/ia B 3TOW CETH.
Bce y35b1 OHOM CETH OJDKHBI MMETh OJHY M Ty K€ CTaplIyl 4acTh aapeca, I0ITOMY TEPMHHY
"ceTp" Ha CETEBOM ypOBHE MOXKHO JaTh M Jpyroe, 6oiee gopmanabHOE, OMpEAETICHUE: CETh — 3TO
COBOKYITHOCTb Y3JIOB, CETEBOM a/Ipec KOTOPbIX COAEPKUT OAUH U TOT )K€ HOMEP CETH.

Ha cereBom ypoBHe ompezaensercs ABa BHAAa MNPOTOKOJOB. [lepBblii BUO — ceTeBbIe
npotokonbl (routed protocols) — peamu3yroT MPOJIBH)KEHHE MAaKEeTOB 4Yepe3 ceTh. VIMEHHO 3Tu
MIPOTOKOJIBI OOBIYHO UMEIOT B BUY, KOTJ]a TOBOPST O IIPOTOKONAX CeTeBOro ypoBHs. OIHAKO 4acTo K
CETEBOMY YPOBHIO OTHOCSAT M JAPYrodl BHUJ NPOTOKOJIOB, HAa3bIBAEMBIX IPOTOKOJIAMU OOMEHa
MapLIpyTHOW HMHGpOpManuell MiaM IpOoCTO MPOTOKOJaMH Mapuipytuszauuu (routing protocols). C
MTOMOIIBI0 3THX MPOTOKOJIOB MAapIIPyTH3ATOPHI COOMPAIOT WH(POPMAIIUIO O TOMOJIOT MM MEXKCETEBBIX
coenHeHU|. [IpOTOKOJIBI CETEBOrO YPOBHS pPEANU3YHOTCS NPOrPaMMHBIMU MOJIYJISIMU OIIEPALIMOHH O
CHUCTEMBI, a TaK)Ke IPOrPaMMHBIMU U allllapaTHBIMU CPEACTBAMHU MapIIPyTH3aTOPOB.

Ha cereBoM ypoBHE paboOTalOT NPOTOKOJBI €lI€ OAHOIO THUIIA, KOTOpPBIE OTBEYAIOT 3a
oToOpakeHue ajpeca y3ja, UCHOJIb3yeMOro Ha CETEBOM YPOBHE, B JIOKAJIbHBIN aapec cetu. Takue

93



MIPOTOKOJIBI YaCTO HA3bIBAIOT MPOTOKOJNAMHU paspericHus aapecoB — Address Resolution Protocol,
ARP. MHOr/1a MX OTHOCAT HE K CETEBOMY YPOBHIO, a K KAHAJILHOMY, XOTSl TOHKOCTH KJIacCH(pHKAIUU
HE U3MEHSIOT CYTH.

[IpumepamMu  TNPOTOKOJIOB  CETEBOTO  YPOBHS  SIBJIISIFOTCS.  MPOTOKOJ  MEXKCETEBOro
B3aumozerictsus [P crexka TCP/IP u nporokon mexcereBoro ooMena nakeramu [PX crexa Novell.

TpancnopTHblii ypoBeHb. Ha nyTu OoT oTmpaBHTENs K IMOJIy4YaTeIO IMAKEThl MOTYT OBITH
MCKaXXEHBI WM yTePSHBL. XOTA HEKOTOPBIC MPHUIIOKEHUS UMEIOT COOCTBEHHBIE CPEACTBA 00padOTKH
OIIMOOK, CYIIECTBYIOT M TaKHe, KOTOpble MPEANOYUTAIOT Cpa3y HUMETh JeJN0 C HaJeKHBIM
coenquHeHneM. Pabora TpaHCIOPTHOrO YpPOBHS 3aKJIIOYAECTCS B TOM, 4YTOOBI 00ECIIEUUTH
MIPUIIO’KEHUSIM UJIM BEPXHUM YPOBHSM CTe€Ka - MPUKIATHOMY U CEaHCOBOMY - Iepefayy JaHHBIX C
TOW CTENEeHbIO HAJIEKHOCTH, KOTopas UM Tpedyerca. Moaens OSI onpenenser NsaTh K1accoB CepBUCa,
IIPEJOCTABISAEMBIX TPAaHCHOPTHBIM YPOBHEM. OTH BHUABl CEPBHCA OTJIMYAIOTCS KadyeCTBOM
MIPEJOCTABISEMBIX YCIYr: CPOYHOCTHIO, BO3MO)KHOCTBIO BOCCTAHOBJIEHUS IIPEPBAaHHOW CBSI3H,
HaJU4YUEeM CpEICTB MYJbTUIJIEKCHPOBAHMSI HECKOJNBKMX COCIMHEHUW MEXIYy Ppa3JIMdHbIMU
MPUKIIATHBIMU TTPOTOKOJIAMH Yepe3 OOIIMK TPAHCIOPTHBIM MPOTOKOJI, a TIaBHOE - CIOCOOHOCTBIO K
00HapyKEHHUIO U UCIPABIECHUIO OMIMOOK Mepeaayun, TaKuX KaK HCKa)XKeHHe, MoTeps U TyOnupoBaHUE
ITaKEeTOB.

Br1bop kiacca cepBuca TPaHCIIOPTHOI'O YPOBHS OIPENENSIETCS, C OJHOW CTOPOHBI, TEM, B
Kakol CTEeNeHM 3ajJadya OOeCleYeHMs] HAJIeKHOCTH pEeLIaeTcs CaMHUMU [PWIOKEHUSIMH U
IIPOTOKOJIaMH 00Jiee BBICOKHMX, YEM TPAHCIOPTHBIM, YpOBHEH, a C ApPYrodl CTOPOHBI, 3TOT BHIOOP
3aBUCUT OT TOr'0, HACKOJbKO HAJEKHOMN SBJISETCA BCA CUCTEMA TPAHCIIOPTUPOBKHU JAHHBIX B CETH.
Tak, Hampumep, €ciii KayecTBO KaHAJOB Iepedauyd CBA3M OYEHb BBICOKOE, U BEPOSTHOCTb
BO3HUKHOBEHHS OLIMOOK, HE OOHAPYKEHHBIX MPOTOKOJIaMH OoJjiee HH3KUX YpPOBHEW, HEBEJIHMKA, TO
pa3yMHO BOCIIOJIB30BATHCSI OAHMM U3 OOJIETYEHHBIX CEPBHUCOB TPAHCIOPTHOrO ypoBHs. Ecim xe
TPaHCIIOPTHBIE CPEACTBA NU3HAYAIBHO OY€Hb HEHA/IeXKHBI, TO 11€J1eCO000pa3HO 00paTUThCs K HauboJee
pPa3BUTOMY CEpPBUCY TPAHCIOPTHOI'O YPOBHS, KOTOPBIH pabOTaeT, UCIOIb3YsI MAKCUMYM CPEICTB JIJIs
Oo0HapyXeHUsI M YCTPaHEHUs OIIMOOK - C MOMOIIBIO MPEABAPUTEIHLHOIO YCTAHOBICHHUS JIOTHYECKOTO
COCAMHEHHUSI, KOHTPOJIS JOCTaBKH COOOIICHHWA C MOMOIIbI0 KOHTPOJBHBIX CYMM U IUKIHYECKON
HyMepaluH 1aKeTOB, yCTaHOBJIEHUS TaliM-ayTOB IOCTaBKHU U T.II.

T.o. QyHKIMM TPaHCHOPTHOTO YPOBHS - 3TO OOECIEUEHHE JOCTaBKH HMH(POPMAIUUA C
TpeOyeMbIM KauyeCTBOM MEXY JIIOOBIMH Y3JIaMH CETH:

— pa30uBKa COOOIIECHHS CEaHCOBOT'O0 YPOBHS Ha MAKEThl, UX HyMepaIus;

Oydepusaius NpUHIMAeMbIX [1aKETOB;
yIopsiIouuBaHie TPUOBIBAIOIINX TAKETOB;

— ajpecanysi NpUKIaIHbIX IPOLECCOB;

— YIpaBJIEHUE TIOTOKOM.

Kak npaBuio, Bce MpOTOKOJIbI, HAUMHAS C TPAHCHOPTHOI'O YPOBHS U BBILIE, PEATU3YIOTCA
MIPOrPaMMHBIMHM CPEJCTBAMH KOHEUHBIX Y3JIOB CETU - KOMIIOHEHTAMU HX CETEBBIX OIEPALMOHHBIX
cucTteM. B kauecTBe npumepa TpaHCIIOPTHBIX MTPOTOKOJIOB MOXXHO mpuBecTd npotokossl TCP u UDP
creka TCP/IP u nporokon SPX creka Novell.

[IpoTOKOJIBI YEThIpEX HUKHUX YPOBHEH OOOOIIEHHO Ha3bIBAIOT CETEBBIM TPAHCHOPTOM WU
TPaHCIIOPTHOM MOJACUCTEMON, TaK KaK OHHU IIOJHOCTHIO pEHIaloT 3a/jadyy TPaHCIOPTUPOBKU
cooOmIeHNil ¢ 3aJaHHBIM YPOBHEM KauyecTBa B COCTABHBIX CETSIX C MPOU3BOJILHOW TOMOJIOTHEH U
pa3IMYHBIMU TeXHOJOrusAMH. OcCTajapHble TPU BEPXHUX YPOBHS PEHIAIOT 3aJadyM IPelOoCTaBICHUs
MIPUKJIAJHBIX CEPBHCOB HA OCHOBAHUU MMEIOIIEUCS TPAaH CIIOPTHOM MOACUCTEMBI.

CeancoBblii ypoBenb. CeaHcoBblii ypoBeHb (Session layer) obecrmeunBaeT ympaBiieHHE
JMaJIoroM: (UKCUpPYeT, Kakasi U3 CTOPOH SIBJSIETCSI aKTUBHOM B HACTOSIIIIMA MOMEHT, MPEAOCTaBISIET
cpeactBa cuHxpoHuzauuu. [locienHue MO3BOJSAIOT BCTaBISATh KOHTPOJIbHBIE TOYKM B JJIMHHBIE
nepesiaym, YTo0bl B CIydae 0TKa3za MOXKHO OBUIO BEPHYThCS Ha3aj K MOCIEIHEH KOHTPOJIbHOM TOUKeE,
a He HAYMHATh Bce CHauana. Ha npakTuke HEMHOTMe NPUIIOKEHHSI UCIIOJb3YIOT CEAHCOBBII YPOBEHD,
U OH PENKO peaju3yeTcss B BUJIE OTIAENbHBIX MPOTOKOJOB, XOTS (DYHKIIMM 3TOrO YPOBHS 4YacToO
00BEeMHAIOT ¢ QYHKIUSAMH MPUKIIAJHOTO YPOBHS U PEATU3YIOT B OJTHOM ITPOTOKOJIE.

OyYHKIHN CEaHCOBOT'O YPOBHS - 3TO YIPaBIEHUE JUATIOIOM 00BEKTOB MPUKIATHOTO YPOBHS:
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— ycTaHOBJIEHHE crioco0a oOMeHa COOOLIEHUSIMU (AYTIJIEKCHbIM WM MOy AYIIJIEKCHBIH);

— CHHXpOHH3aILMs OOMEHa COOOIIECHUSI MU,

— opra”u3zanus "KOHTPOJbHBIX TOYEK'" Tuajora.

YpoBeHb npeAcTaBIeHHsA. DTOT YPOBEHb 00ECIIEYUBAET TaPaHTUIO TOTO, YTO MH(OpMaIus,
nepefaBaeMasi MPUKIATHBIM YPOBHEM, OyJeT MOHSATHA MPHUKIAJHOMY YPOBHIO B JPYroi cHucTeMe.
[Ipu HEoOXOAMMOCTH YpPOBEHb IPEICTABJICHUS BBINOJIHSAET Npeodpa3oBaHHe (OPMATOB JIAHHBIX B
HEKOTOpBIN 00IMi (opmMaT NpeAcTaBiIeHHUs, a Ha MPUEME, COOTBETCTBEHHO, BBIIOJHIET 0OpaTHOE
npeoOpa3zoBaHue. TakuMm o00pa3oMm, TMPUKIATHBIE YPOBHH MOTYT TIPEOAOTETh, HAIpPUMED,
CUHTAKCUYECKHUE pA3IUuus B TPEACTaBICHUU JaHHbIX. Ha 3TOM ypoBHE MOXKET BBIIOJHATHCS
mmdpoBanue U AemupOBaHUE MAHHBIX, Olaromaps KOTOPOMY CEKPETHOCTh OOMEHa JIaHHBIMH
obecrieunBaeTcst cpaszy Ui BCeX MPUKIAAHBIX cepBHCOB. IIpumepom mpoTokosna, paboTaromiero Ha
YpOBHE MpeacTaBieHus, sBisercs nportokon Secure Socket Layer (SSL), xoropslii obecrneunBaer
CEKPETHBI 0OMEH COOOIICHHUSIMU JJIs POTOKOJIOB TIpHKJagHoro ypoBHs creka TCP/IP.

YpoBeHb MpPEACTaBICHUS COIJIACOBBIBAET MpEACTaBiIeHUME (CHMHTAKCHC) MJaHHBIX MpH
B3aUMOJEHCTBUHU ABYX MPUKIIAJAHBIX IPOLIECCOB:

— mnpeoOpa3oBaHHe JaHHBIX U3 BHEIIHEro (popMarta BO BHYTPEHHUI;

— 1mudpoBaHUE U paclIMPPOBKA JaHHBIX.

IIpuknanHoii ypoBeHb. [IpukinangHoil ypoBeHb - 3TO B ACHCTBUTEIBHOCTU NPOCTO HabOp
pa3HOOOpa3HBIX MPOTOKOJIOB, C IOMOUIbIO KOTOPBIX I0OJb30BATENIM CETH IOJIy4aloT JOCTYI K
pa3fensieMbIM pecypcaM, TaKuM Kak (paiiibpl, IpUHTEpbl WM runeprekctoBele Web-cTpaHulsl, a
TaK)K€ OpPraHU3yIOT CBOIO COBMECTHYIO padoOTy, HapHMeEp, C MOMOIIBI0 MPOTOKOJA 3IEKTPOHHON
nouThl. EOWHUIA [aHHBIX, KOTOPOH oOmepupyeT MNPUKIaTHOW YpOBEHb, OOBIYHO Ha3bIBACTCS
coobwenuem (message).

CymiecTByer o4eHb 0ONbIIOE pazHOOOpa3ne MPOTOKOJIOB MPHUKIATHOTO ypoBHS. Cpean HUX
XOTeJIOoCh OBl OTMEeTUTh Takue kak FTP, Telnet, HTTP.

Oynkuuu Beex ypoBHeil Moaenu OSI MoryT ObITh OTHECEHBI K OAHOW U3 ABYX I'pyHI: JU00 K
(GYHKUMSIM, 3aBUCSIIMM OT KOHKPETHOM TEXHHYECKOW peanu3aluu CeTH, JU00 K (QYHKIUIM,
OPHEHTHPOBAaHHBIM Ha paboTy C MPUITOKECHUSIMHU.

[IpuxnagHoii ypoBeHb - 3TO HAa0Op BCEX CETEBBIX CEPBHCOB, KOTOPBIE MPENOCTABISAET
CHCTEMa KOHEUHOMY I10JIb30BATEIIIO:

- uaeHTH(UKAIMS, TPOBEPKa MpaB 10CTYIA;

- TpUHT- U ¢aili-cepBuc, MouTa, yJaJIeHHBIH JOCTYII.

Tpu HXHUX YPOBHA - (pU3HUECKUi, KAaHAIBHBIA U CETEBOW - SBIISIOTCS CETE3aBUCHUMBIMU, TO
€CTh IIPOTOKOJIBI TUX YPOBHEU TECHO CBSI3aHBI C TEXHUYECKOW pealn3aluell CETH, ¢ UCII0JIb3YEMbIM
KOMMYHHKAIIUOHHBIM 000PYZOBaHUEM.

Tpu BepXHUX ypOBHS - CEaHCOBBIN, YPOBEHb MPEACTABIICHUS U NPUKJIAJAHON - OPUEHTHPOBAHbI
Ha MPUIIOKEHHS M Majio 3aBUCAT OT TEXHUYECKHX OCOOCHHOCTEll mocTpoeHus cetu. Ha mpoToKobl
TUX ypOBHEH He BIMAIOT HUKAKWE W3MEHEHHUS B TOMOJOTHMH CETH, 3aMeHa O0OpYIOBaHHS WU
[IepeXo/1 Ha JIPYTyI0 CETEBYIO TEXHOJIOTHIO.

TpancnopTHblil  ypOBEHb SIBJISIETCS IPOMEXKYTOUHBIM, OH CKpbIBa€T BCE JleTallu
(YHKIMOHUPOBAHMSI HUXHHUX YpPOBHEH OT BEpXHHUX YpOBHEW. OTO MO3BOJSET pa3pabaTbIBaTh
NPWIOKEHUS, HE3aBUCALIME OT TEXHUYECKMX CpPEACTB, HENOCPEICTBEHHO 3aHMMAIOIUXCS
TPaHCIOPTUPOBKOM COOOIIICHHIA.

Pucynok 4 mokasbiBaer ypoBHU Mozaenu OSI, Ha KOTOpBIX pabOTaOT pa3IMYHBIC 3JEMEHTHI
cetu. KommbroTep, ¢ ycrtaHoBieHHoiW Ha Hem cereBoil OC, B3auMMOJEHCTBYEeT C JpYyrum
KOMIIBIOTEPOM € IOMOLIBIO IPOTOKOJIOB BCEX CEMHM YPOBHEH. DTO B3aUMOJACHCTBHE KOMIIBIOTEPHI
OCYLIECTBIISIIOT 4Yepe3 pa3ju4yHble KOMMYHHUKAIlMOHHBIE YCTpOMCTBAa. B 3aBUcMMOCTH OT THIA,
KOMMYHUKAIIUIOHHOE YCTPOHCTBO MOXeT paldoTarb MO0 TOJBKO Ha (QU3MYECKOM YpOBHE
(moBTOpHUTEND), MO0 Ha (HU3MYECKOM M KaHATHHOM (MOCT U KOMMYTATop), MO0 HAa (DU3HUECKOM,
KaHaJIbHOM M CETEBOM, MHOT/a 3aXBaThIBasi U TPAHCIOPTHBIM YPOBEHB (MapLIpyTU3ATOP).

Mopens OSI mpencrtaBisieT XOTS U OYE€Hb BaXKHYIO, HO TOJIBKO OJIHY U3 MHOTHX MoOjeiei
KOMMYHUKaIlMi. OTH MOJENM M CBA3aHHBIE C HHUMH CTE€KM IPOTOKOJOB MOT'YT OTJIMYAThCS
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KOJIMYECTBOM YpOBHEH, UX (QyHKUMAMH, (popMaTaMu COOOIIEHUH, cepBUCAMU, MPeIOCTaBIsSEeMbIMU
Ha BEPXHUX YPOBHAX U IPOYMMHU [1apaMeTpaMHu.

[Toatomy wmopmens OSI croutr paccmarpuBaTb, B OCHOBHOM, KakK OINOpHYIO 0a3zy I
KJ1acCU(UKALUU U COMOCTaBICHUSI IPOTOKOJIbHBIX CTEKOB.

Fomnewomeg & FonmetoTep B
HDMJ'IDXEHME KOHEYHO M I'Ipwnux EHHe KOHeYHOro
Nones 0k 3aTENA NonEe20E3reni

CeTeHesaEHCHME & NpOTOKO AR T
I 1
TP kKN 3AHT H YPOE 2HE ﬂ MpH kN3 aHaH ypoEeHE
YpOBEHE NPeACTAENEHMA | | -t \ } #= | | ¥poBeHE Npe ACT 360 EH WA
:
I 1
TpaHCNORTHEH wpaEEHE CeTes 3 McHME & NPOTONONE TpaHCNapTHEIF WP 0B & HE
Foomam K AUMOHHEE T
WCTPOMCT B3 CRTH ..
—
-~
—
IMzHue e
Moy CoEgHHERME K
CETEEOMY
|—| ofopmo EBHHI 1

CETh Nepesaud AaHHs!:

Pucynok 4 - Cere3aBUcHUMBIE U CETEHE3aBUCHUMBbIE YpOBHU Mozenu OS]

Ilpomoxon IP

ApPXUTEKTYpy CETEBOrO YPOBHs yI0OHO paccMaTpuBaTh Ha MPUMEpPE CETEBOro MpoTokoia [P
— €aMoro pacHpoCTPaHEHHOI0 B HACTOsIIIEEe BpeMs, OCHOBHOIrO npoTokoa cetu Murepuer. Tepmun
«crek nporokonoB TCP/IP» o3nawaer «Habop mpoTokoios, cBsizaHHBIX ¢ [P u TCP(mporokosnom
TPAaHCIIOPTHOTO YPOBHSI)».

Apxutektypa nporokosioB TCP/IP npennasnauena ayis oObeIMHEHHON CETH, COCTOSIIEH U3
COEMHEHHBIX JPYT C APYroM ILII03aMH OTAENbHBIX Pa3HOPOAHBIX MAKETHBIX MOJICETEN, K KOTOPHIM
MOIKJIIOYAIOTCS. PA3HOPOIHBIE MAIIUHBI.

Kaxxnast u3 noacereit pabotaer B COOTBETCTBUU CO CBOMMU CHEHU(PUIESCKUMU TPEOOBaHUSIMU
U MMeeT CBOI MpUPOAY cpencTB cBs3u. OpHAKO Mpeamoyaraercs, 4To Kaxaas MOJCETh MOXKET
MIPUHSATH MaKeT HHPOpMaIHH (JaHHBIE C COOTBETCTBYIONIMM CETEBBIM 3ar0JIOBKOM) M JIOCTaBUTH €r0
10 YKa3aHHOMY aJIpeCy B 3TOM KOHKPETHOM MMOJICETH.

He tpebyercs, uToObl moacCeTh rapaHTUpoBajia 0043aTEIbHYIO JOCTABKY MAKETOB U HMMela
HAJICKHBIT CKBO3HOW TIPOTOKOJL.

Takum 00pa3om, ABE MAIIUHBI, TOAKIIOUYEHHBIE K 00HOU NOOCemu, MOTYT OOMEHHUBATHCS
MaKeTaMH.

Kornma neoOxomumo mepenaTh MakeT MEXKIY MAalIMHAMU, HOOKMOYEHHbIMU K DA3HbIM
noocemsam, TO MalIMHA-OTIIPABUTENb TIOCHUIAET MAaKeT B COOTBETCTBYIOIIUN HUTIO3 (ILTIO3
MOAKJIIOYEH K MOJICETH TaKXKe Kak OObIYHBIN y3en). OTTy/Aa makeT HampaBIsIeTCs IO OMPEIeICHHOMY
MapLIpyTy Yepe3 CUCTEMY IIJII030B M MOJCETEH, [T0Ka HE JOCTUTHET IILJIK03a, MOAKIOYEHHOIO K T Ol
e MO/ICETH, YTO U MAIIMHA-[I0JIy4aTeNb: TaM AKeT HAPaBJISETCs K MOIy4aTelto.

Takum oOpa3zomM, ajipec moaydaTens A0DKEH CoAepKaTh B cede:

B Homep (aapec) noacetu;
B nHomep (anpec) yuacTHUKa (XOCTa) BHYTPH MOJCETH.
[P anpeca mpenctaBisroT co0oit 32-X pa3psiHble ABOMUHBIC YKcia. s ynoocTBa ux

3aIlIMChIBAIOT B BUAC YCTBIPCX ACCATUYHBIX YUCCII, pa3aCIICHHbBIX
TOYKaMHM. Kamz[oe YU CIIO0 ABJICTCA ACCATUYHBIM 5KBUBAJICHTOM I[BOI/I‘-IHOC I[€C$ITI/I‘-IHO€
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10000000 128
COOTBETCTBYIOIIEro OaiTa anmpeca (mis ymoocrBa Oymem

11000000 192
3aMuCchIBaTh TOUYKH U B ABOUYHOM U300paKEHUH).

11100000 224
192.168.200.47 sBnseTcs JECATUYHBIM YKBUBAJIEHTOM JBOUYHOIO

11110000 240
azapeca

11111000 2438
11000000.10101000.11001000.00101111

11111100 252

Nuorpa npuMeHstoT necatuyHoe 3Hadenue [P-agpeca. Ero

11111110 254
JIETKO BBIYUCIIUTH

11111111 255

192*2563+168*2562+200*256+47=3232286767
WM C TOMOLIBI0 MeTona ['opHepa :
(((192*256)+168)*256+200)*256+47=3232286767
KonuuecTBo pa3psnoB adpeca noocemu MOXKET ObITh pa3JIMUYHBIM U OMPEAEIIAETCS MACKOU
cemu.

Macka cemu Taxxe sBisgeTcs 32-X pa3psAHBIM JABOUYHBIM YUCIOM. Pa3psiibl MacCKu UMEIOT
CIIENYIOIIMI CMBICI: €CIIU Pa3ps] MAackud paBeH |, TO COOTBETCTBYIOIIMU pa3psj aapeca SBIAETCS
pas3psizioM aapeca nmojcery, a eciu 0, TO pa3ps oM XocTa BHYTpH IojiceTu. Bee eanHuuHbIe pa3psisl
MacKH (€CJIM OHHM €CTh) HaXOMSITCS B CTaplieil (JIeBOW) YacTH MACKH, a HyJIeBbIe (€CIIU OHU €CTh) — B
npaBoi (MJaamien).

Hcxonst m3 BBINIECKAa3aHHOIO, MAacKy 4YacTO 3alMCBIBAIOT B BMJIE 4UCIAa EOUHMI B HEH
coiepKaIuxcs.
255.255.248.0 (11111111.11111111.11111000.00000000) — siBnisieTcst MPaBHIbHOM MaCKO#l MOACETH
(/21), a 255.255.250.0 (11111111.11111111.11111010.00000000) — siBisieTCst HEPaBUILHOM,
HEJIOIY CTUMOMU.

HerpynHo yBUzAETh, UTO MaKkcumanbHulid pasmep noocemu MOXKET OBITh TOJBKO CTEIEHbIO
JBOWKH (IBOWKY HaJ0 BO3BECTH B CTEIIEHb, PABHYIO KOJIMYECTBY HYJIEH B MackKe).

IIpu mepenade NmakeToB MCIONB3YIOTCS Npasuia Mapupymuzayuu, TIABHOE W3 KOTOPBIX
3ByudT Tak: «[lakeTel ydacTHMKaM CBOEW IMOJCETH JOCTaBIIAIOTCS HAIPSIMYIO, @ OCTAJIBbHBIM — IO
JPYTUM [IPABUJIAM MAPLIPYTU3ALUN.

Takum oOpa3om, TpeOyeTcs ONpenenTh, SIBIAETCA JIM MOoJydaTelb YJISHOM Halled MoJACeTH
WIN HET.

1. Onpeodenenue ouanazona
aopecoe noocemu.
Omnpenenenue nuana3oHa apecoB MOACETH MOXKHO IIPOU3BECTH U3 ONPEEIEHUS IIOHITUS

MacKu:
B TE pa3psabl, KOTOPbIE OTHOCATCS K aJpecy IMOJCETH, Y BCEX XOCTOB ITOACETH
TIOJDKHBI OBITh OOUHAKOGWYI,

B ajZipeca XOCTOB B IIOJICETU MOTYT ObITb 1700b6IMU.

To ects, ecm Ham agpec 192.168.200.47 u macka paBHa /20, TO AMana3oH MOKHO TOCYUTATS:

11000000.10101000.11001000.00101111 —axpec
11111111.11111111.11110000.00000000 —macka
11000000.10101000.1100XXXX. XXXXXXXX —nuana3on
azipecoB
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rae 0,1 — onpeneneHHble 3HAUCHUS
paspsnoB, X — m000e 3HaUEHHE,
UTOo NpUBOIUT K AUAIIA30HY A/IPECOB:

ot 11000000.10101000.11000000.00000000 (192.168.192.0)
10 11000000.10101000.11001111.11111111
(192.168.207.255)
CrnenyeT y4uThIBaTh, 4TO HEKOTOPBIE a/Ipeca SBISIOTCS 3aMPEICHHBIMU M CIYXKEOHBIMU U
MX HEJIb35 MCI0JIb30BaTh JJIS aIpECOB XOCTOB MIIM MOJACETEN. DToapeca, CoAepKallne:

0. 0 B nepsom wim nocneonem Gaiire,
1. 255 B 1060Mm GaliTe (9TO MHUPOKOBEIIATEIBHBIC apeca),
2. 127 B nepsom Gaiite (BHyTPEHHSS NETIS — HTOT AAPEC UMEETCS B KAXKIAOM XOCTE U

CITY’)KUT JJIs1 CBSI3BIBAHUS KOMIIOHEHTOB CETEBOIO
ypoBHs). [ToaTomMy nocTynHbIN 11Mana3oH aapecos Oyaer
HECKOJIbKO MEHbIIIE.
3aodanusa ona camocmoamenvHo20 pewieHuA:
1. Kakwue agpeca u3 NpuBEACHHOI0 HUKE CIMCKA ABJISIOTCS JONMYCTUMBIMH aJIpeCaMy XOCTOB:

0.10.10.10
10.0.10.10
10.10.0.10
10.10.10.10
127.0.127.127
127.0.127.0
255.0.200.1
1.255.0.0

2. llepeuncnuTe BCe JOMYCTHMbBIE MACcKH.
3. Ompenenute quana3oHbI aIPECOB MOACETEH (TaHBI aJpec XOCTa K MacKa MOJICETH):
10.212.157.12/24
27.31.12.254/31
192.168.0.217/28
10.7.14.14/16

4.  Kaxkue u3 ampecon
241.253.169.212
243.253.169.212
242.252.169.212
242.254.169.212
242.253.168.212
242.253.170.212
242.253.169.211
242.253.169.213
OyAyT IOCTUTHYTHI HANPsAMYIO ¢ XocTa 242.254.169.212/21

5. TTocmoTtpuTe mapamerpsl [P Ha cBoeM KOMIIbIOTEPE € MOMOIIIBI0 KoMaH bl ipconfig. Onpenenute
JIMaIia3oH aapecoB W pa3Mep IMoJceTH, B KoTopoil Bel Haxomutech. [lompoOyiiTe 00BACHUTS,
1o4yeMy BbIOpaHbl TaKHUE CETEBBIE TapaMETPhl U KaKue CeTeBble MapaMeTpbl BbIOpaiu Obl Bbl.

Bomnpoce! 1Jis npoBepku:
1. Yem 3aHumMaetcs ceTeBOd ypOBEHb?
2. Yro Takoe ceTh nepenadyu JaHHbIX?
3. Kaxkue TpeOoBaHus NpeIbIBISIOTCS K CETEBON aapecariiuu?
4. MOXHO JI1 UCTIOJIB30BaTh B KauecTBe cereBoro MAC-anpec?
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UYro Takoe Macka mojceTu,?

Kakosa ctpykrypa IP-anpeca?

Uem onpenensiercs pasmep NOACETH?

Kak onpenenuts quana3oH aapecoB B MOACETU?
9. Kak onpenenuts pazmep noxacetu?

coNo O

CeTeBoli ypOBeHb OTBEYAET 32 BO3MOKHOCTb JJOCTABKH I1aKETOB I10 CETU MEPEAAUn JAHHBIX —
COBOKYITHOCTH CETMEHTOB CETH, OOBEAMHEHHBIX B €JUHYIO CETh JIFOOOH CIOXKHOCTH IMOCPEICTBOM
y3JI0B CBSI3U, B KOTOpPOW HMeEETCS BO3MOXKHOCTH JIOCTHIKEHHUS U3 JII00OH TOYKM ceTH B JIHOOYIO
ApPYTYIO0.

ApPXUTEKTYpy CETEBOT0 YPOBHS yI00OHO paccMaTpuBaTh Ha MpUMeEpe ceTeBoro nporokosa IP
— CaMOro pacIupoCTPaHEHHOr0 B HACTOSIEE BPEMs, OCHOBHOro npotokosa cetu Mutepuer. Tepmun
«ctek nporokosnoB TCP/IP» o3Hauaer «Habop mporokonoB, cBszaHHbIX ¢ IP u TCP(mporokonom
TPaHCIOPTHOT'O YPOBHS)».

Apxutektypa npotokosioB TCP/IP npeanasznaueHna 1 oObeAMHEHHOH CETH, COCTOAIIEH U3
COEAMHEHHBIX APYT ¢ IPYroM LUI03aMM OTAEJbHBIX PA3HOPOAHBIX NAKETHBIX MOJACETENH, K KOTOPBIM
MOJKIII0YAKOTCS pPa3HOPOAHbBIEC MAIIUHBI.

Kaxxnas u3 noncereir paboTaeT B COOTBETCTBHHU CO CBOMMHU CHEUU(PUUECKIMU TPEeOOBAHUSIMHU
U UMEET CBOIO MPUPOY CPENCTB CBA3H.

OpHako mpeanonaraercs, 4To Kaxkaas HoJCeTh MOKET MPUHAThH MaKeT UHPOPMAaLIUU (JaHHBIE
C COOTBETCTBYIOUIMM CETEBBIM 3aroJIOBKOM) M JOCTaBUTb €ro IO YKa3aHHOMY ajapecy B 3TOH
KOHKpeTHOH moxacern. He TpeOyercsi, 4ToOBI MOACETh rapaHTUpOBaja 00sA3aTENbHYIO JOCTaBKY
MIAKeTOB U MMeJa HaJleKHbIM CKBO3HOM MpoToKoia. TakuM 00pa3oMm, ABEe MALIMHBI, OAKIIOYEHHbIE K
OJTHOM I0JICETH, MOT'YT OOMEHHBATHCSI TAKETaMU.

Korna HeoOxoaumo mnepenaTh MakeT MEXAY MAalIMHAMM, MOJIKJIIOYEHHBIMH K pPa3sHbIM
MIOJICETSIM, TO MallIMHA-OTIPABUTEIb MOCHUIAET NAKET B COOTBETCTBYIOIUH w1703 (ILLTH03 TOAKIIOYEH
K TOJCETH TaKXe Kak oObluHbIA y3en). [llmosz (gateway)— moboe ceTreBoe 00OpymOBaHHE C
HECKOJIbKMMHU CETEeBBIMU MHTep(delicaMy U OCYIIECTBIISIOIIEE TPOABIKEHUE TAKETOB MEXY CETIMHU
Ha YPOBHE IIPOTOKOJIOB CETEBOI'O YPOBHSI.

W3 numo3a maker HampaBiseTcs MO ONPENEICHHOMY Mapuipymy 4Yepe3 CUCTEMY wuLi0308 U
MoJiceTel, MOoKa He JOCTUTHET MIII03a, MOJKIYEHHOro K TOW € MOJCeTH, 4YTO M MallliHa-
MOJTy4yaTellb; TaM MaKeT HaNpaBJIseTcs K MOoIydaTelto.

TakuMm 00pa3oM, IUIIO3 BBINOIHSAET Mapuipymusayuro — IpoLUenypy HaX0XKIEHUs B CTPYKTYpe
CEeTU IyTU JOCTUKEHUS MOTydaTess (IIOCTPOEHUE NYTH JOCTABKHU ITAKETOB).

Eciu xocT moaKIII0ueH K HECKOJIBKUM CETSIM, OH J0JKEH UMETh HECKOJIBKO CETEBBIX aJpecoB,
KaK MUHUMYM CTOJIbKO, CKOJIBKO KaHAJIOB K HEMY TMOJKJIFOYEHO.

MapmpyTuzanus Opou3BOAUTCA [0 NPAsUIAM Mapupymu3ayuu, CBEACHHBIM B madauyy
Mapuipymusayuu.

Jlasxke eciay XOCT He SIBJSIETCS ILII030M MEXAY MOJACETAMHU, BCE PaBHO B HEM IIPUCYTCTBYET
TabJMIa MapiIpyTU3aluY, Belb 000 XOCT JOJDKEH OTIPAaBiIATh MAKEThl HANPSMYIO 4eHaM CBOEH
MOJICETH, Yepe3 KakoW-TO III3 JpPyruM MOJACETAM U HEe I[epenaBaTb B CETb IaKeThl,
IIpeHa3HaYeHHbIE caMoMy cebe (3aBopauMBaTh UX 110 BHyTpeHHer netie 127.0.0.1).

Tabauma MapmpyTH3AIHHE HMEET CIeIVIOIHI BHIL:

CeTeBoil agpec Macgka ceTn Agpec muirsa Hatepdeiic MeTtpnuka
0.0.0.0 0.0.0.0 192.168.200.1 192.168.200.47 30

127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1
192.168.192.0 255.255.240.0 192.168.200.47 192.168.200.47 30
192.168.200.47 255.255.255.255 127.0.0.1 127.0.0.1 30
192.168.200.2535 255.255.255.255 192.168.200.47 192.168.200.47 30
224.0.0.0 240.0.0.0 192.168.200.47 192.168.200.47 30
255.255.255.255 255.255,255.255 192.168.200.47 192.168.200.47 1
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IIPaBUIIO.

Macka ceTu - Macka I0JCETH, KOTOPYIO OIMCHIBAET IIPABUIIO.

Anpec 1111032 - TOKa3bIBaeT, HAa KaKoH ajgpec OyayT MOCIaHbl aKeThl, UIYIIHE B CETh
HazHauyeHus. Eciu nakeTsl Oy1yT UATH HAMIPSAMYIO, TO YKa3bIBa€TCS

COOCTBEHHBIH ajipec (TOUHEee TOT aJpec TOro KaHajia, 4yepe3 KOTOpblid OyayT

nepeaaBaThCs MaKeTh).

WHutepdeiic - yka3pBaeT ajpec KaHasa, 4epe3 KOTOPbIi OyayT rmepeaaBaThCsl MaKEThI.
Wntepodeiic scecoa npunadnexcum xocmy, Ha KOTOPOM HaXOJIUTCS MTPABUIIO.

MerTpuka - ornpenenser BpeMs, 3a KOTOPOe MaKeT JOCTUTHET CeTH Ha3HA4YEHUSI.

Ilpaguna npumenaromcs é nopaoKe yMeHbuIeHUA MACOK.

Ilpaguna c pagnvimu mackamu npuMeHAIOMCA 6 NOPAOKE YeenudeHus MempuKu.
IIpuMeHeHHe MpaBuUIIa 3aKIII0YAETCS B ONPECICHUH, IPUHAAIEKUT JIM XOCT Ha3HAYEHUS
CEeTHU, YKa3aHHOW B IIPaBUJIE, U €CIIU MIPUHAJUIEKUT, TO AKET OTIPABIIIETCS Ha apec HII03a Yepe3

uHrepperic.
PaccMOTpHM BEINIENPHBEISHHVIO TAOTHIY MAPIIPYVTIH3AIHH, IepecOPTHPORAB IPABHIA:

CeTeBol aapec Macka ceTn Agpec marosa HuaTtep deiic MeTpura
255.255,255.255 255.255,255.255 192.168.200.47 192.168.200.47 1
192.168.200.47 255.255,255,255 127.0.0.1 127.0.0.1 30
192.168.200.255 255.255,255,255 192.168.200.47 192.168.200.47 30
192.168.192.0 255.255.240.0 192.168.200.47 192.168.200.47 30
127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1
224.0.0.0 240.0.0.0 192.168.200.47 192.168.200.47 30

0.0.0.0 0.0.0.0 192.168.200.1 192.168.200.47 30
255.255.255.255 255.255,255.255 192.168.200.47 192.168.200.47 1

OOpaTtuTe BHUMaHHUE Ha MAacKy CETH B IepBOM IpaBuiie. OHa OMUCHIBAET MOICETh Pa3MEPOM B

1 xocT ¢ agpecom 255.255.255.255 — 310 wuporosewamenvuwvui anpec. [lakersr OyayT mochlIaThCs
Ha anpec 192.168.200.47 yepes untepdeiic 192.168.200.47. Do Ham aapec, T.€. MaKEThl OyayT
OTHPABIATHCA HAIPSIMYIO.

192.168.200.255 255.255.255.255 192.168.200.47 192.168.200.47 30

Onsath mMpoKoBemaTeNbHbIN afpec. CMOTpU NpenblAy i KOMMEHTapUH.

192.168.200.47 255.255.255.255 127.0.0.1 127.0.0.1 30

OmnsaTh Takas xe Macka, HO ajipec Hauero xocra. OTnpaBisaTh OyaeM depe3 BHYTPEHHIOI
METIIIO.

192.168.192.0 255.255.240.0 192.168.200.47 192.168.200.47 30

A BOT ¥ Hama noaceTh. OTIpaBIisieM HAMPAMYIO.

127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1

Bce, uto HaunHaercs co 127, oTnpasiisieM yepe3 BHYTPEHHIOIO METIIIO.

224.0.0.0 240.0.0.0 192.168.200.47 192.168.200.47 30

Kitace D — ornipaBisieM HanpsiMylo.

0.0.0.0 0.0.0.0 192.168.200.1 192.168.200.47 30

Camoe nnrtepecHoe npasuio. Macka nokpsiBaeT BCE Bo3moxubie agpeca! [TakeTsr

OTIpaBJISIOTCS uepe3 Haml uHTepdeiic Ha aapec 192.168.200.1. [IpaBriio npuMeHsSIETCS TTOCICAHUM,

MO9TOMY €ro MOXKHO O3BYYHTb TaK: IO BCEM aJpecaM, KOTOpbIE He MOAOILIN MO MPEIbIIYIINM
IpaBuUJIaM, MakeThl oTHpasisgeM Ha ajapec 192.168.200.1

Takoil anpec oOblYHO MMeeTcsl B JtOOOH CETHM M Ha3bIBAETCS WUIKO30M IO YMOJYAHHIO

(default gateway). DToT agpec CKpbIBaeT OT XOCTOB H IOJIB30BATEICH CTPYKTYPY CETH U TMO3BOJISICT
YOPOCTUTH TAOJUIBl MapLIPYTHU3aLUU U CHATh HArpy3Ky C XOCTOB, IE€PEHECS MaplLIpyTH3aLUI0 Ha

ClierMaJIbHO BBIACIICHHBIC HIJIHO3bI — MAPUIPYTU3aTOPLI.

HerpynHo nmoramaTthesi, 4TO BCe ajgpeca B KOJOHKE A/pec LLIK3a JOJDKHBI JOCTHTAThCS

HaNpsAMYIO, T.€. BXOJUTH B HAIIY MO/ICETh.
Jlist paGoTh! ¢ Tabaunamu Mapipytusanuu B coctae OC umeercs nporpaMma route.

O)]HOf/i N3 OCHOBHBIX 3aJda4, CTOAIIUX ITPpHU IIPOCKTUPOBAHUU ceTeﬁ, SABJISACTCA PACIIPCACIICHUC
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I10 MOACETAM CCTCBBIX aAPCCOB U3 3aIaHHOI'O AWAalla30Ha, T.C. Pa3ACJICHUC CCTU Ha ITOJCCTH.

[pu pasneneHun ceT Ha MOACETH CIEAYeT YYUThIBATh CICAYIOIIKE PaBHIa;

pa3Mep MOJICETeN JOIKEH OBITh CmeneHbio 080UKU

UMEIOTCS 3anpewjeHHbvle aopeca

HAYaJbHBIA aJpec MOJCETH A0JDKEH OBITh KpameH ee pamepy

B kauecTBe muimosa 1o YMOIYaHHUIO MOXHO HMCIIOJIB30BATb a10601 y3€J1, HO, UCXOOd H3

YBEJIMYEHHUS MPONYCKHON CIIOCOOHOCTH CETM U yMEHBIUEHUs BPEMEHU Iepelauyd IaKeToB,
clelyeT B KauecTBE ILTI03a 10 YMOJIYAHHUIO MCIIOJIb30BaTh MO0 Ommkaimuil y3en, mudo ysedn,
COEIMHEHHBIN C MAKCHMAJIbHBIM KOJMYECTBOM CETEH, T.€. CIECAYET YUUTBIBATh MONOI02UI0 CETH.
3apanus A8 CaMOCTOSATEIBLHOIO PelIeHHs

1. C momomipto mporpammbl route print mocmorpute Tabnuily mapiipyTuzanud Baimero
KomnbroTepa. OOBSCHUTE BCE MpaBUIIA.
2. TlocmoTpure TabmMily MapmIpyTHU3allMd XOCTa, HWMEIONIEr0 HECKOIbKO KaHaJOB.
OOBsicHHTE BCE IpaBHIIA.
3. Tlocmotpute Tabnuiyy MapiipyTU3anuu Mapupytusatopa. O0bscHUTE BCe MpaBuia.
4. JloGaBbTe HOBOE INMpaBUJIO B Tabuiy Mapiipytusanuu s cetd 192.168.0.0/24 yepes
IIUTIO3 B Balllel CETH C IMOCIeaHNM OaiiToM B afpece 125 u merpuxoit 12
5. VYnanurte 3TO mpaBuUIiIo.
6. B cooTBercTBUU C TaONWIIEH W CXeMaMH BBITIOJIHUTE 33JaHKE HA pacIipeielieHIe a[pecoB
mo mojcetsiM (coryiacHo BapuanTa). [locTtpoifTe TabmUIlbl MapIIpyTH3alUUd Ui BCEX
IUTIO30B M JUISL OJIHOTO XOCTa JUIS KaJKI0r0 CErMEHTA.
Ne KoanuecTBo X0CTOB B mojceTu Jnana3oH agpecos
BAPUAHTA a | b | ¢ d e | oT 1o
1 5 10 20 15 50 10.0.20.0 10.0.20.255
2 20 15 6 70 25 192.168.0.0 192.168.0.255
3 15 25 5 40 5 112.38.25.128 112.38.25.255
4 24 32 8 10 2 196.13.49.0 196.13.49.128
5 50 16 64 20 15 68.76.115.0 68.76.115.255
6 40 6 10 12 5 211.3.45.0 211.3.45.128
7 5 10 20 15 50 10.0.20.0 10.0.20.255
8 16 12 8 60 20 92.190.0.0 92.190.0.255
9 30 15 7 20 8 34.40.25.128 34.40.25.255
10 34 22 15 3 2 76.17.46.0 76.17.46.128
11 30 26 54 30 15 8.71.15.0 8.71.15.255
12 30 16 6 16 5 71.5.55.0 71.5.55.128
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7. Paznenure ceTh, COCTOALLYIO U3 TPEX CETMEHTOB, UMEIOIIYIO IHANa30H aApecoB
192.168.0.32
—192.168.0.159 na noncetu, cogepxamue 64, 20 u 44 XocToB (BKJIIOYAs IUIIO36I).

Bonpochsl 1151 TPOBEPKHA:
CKOJBKO aJIpecoB MOXKET UMETh XOCT?
MoskeT 1 y XxocTa ObITh IPOMKCAHO HECKOJIBKO IIUTFO30B U TToUeMy?
MoskeT 1 y XxocTa ObITh IPONUCAHO HECKOJIbKO HUII030B M0 YMOJIYAHUIO U TIoYeMYy?
YeM OTAMYArOTCS TAOJUIIBI Y Pa3HBIX KIACCOB CETEBBIX YCTPOMCTB U IToUeMy?
[Touemy HaYaNBbHBIN aJpeC MOJCETH TODKEH ObITh KpaTeH ee pa3mMepy?
YeMm Brl pykoBOACTBOBaIMCE TPU BHIOOPE LUTIO30B 110 YMOJTYAHUIO?
MoxeT i GU3NIECKUil CETMEHT CETH COJIePKAaTh HECKOJIBKO CETEBBIX MOJICETeH?

NookowhPE

2.2 JIaGopaTopHasi padora Ne2 (2 yaca)
Tema: «3anomuHaronme ycrpoictsa 9BM»
2.2.1 Heap padoThI: U3Yy4UTh OCHOBHBIE 3alIOMUHAIOIIME yCcTpoiicTBa DBM.
2.2.2 3anaum padoThI:
1. paccMOTpeTh Kiaccu pUKAIUIO 3alIOMUHAIOIINX YCTPONCTB;
2. U3y4yuTh OCHOBHBIE 3alIOMUHAIONIHE ycTpoiicTBa OBM.
2.2.3 Ilepeyenb npudOPOB, MAaTEPHAJIOB, HCII0JIb3yeMbIX B J1aDopaTopHoii padoTe:
1. mepcoHaNbHBIN KOMITBIOTED, BKIFOUEHHBIH B ceTh [P, Microsoft Windows.
2.2.4 Onucanme (xoa) padoThi:
3anmoMuHAaIONIME yCTPOHCTBA KIACCUDUITUPYIOT:
1. ITo Tuny 3anmOMUHAIOLIMX 3JIEMEHTOB (I1OJIYIPOBOJAHUKOBBIE, MATHUTHBIE,
KOH/IEHCaTOpPHBIE, ONITOJIEKTPOHHBIE, roJIorpapuuecKkre, KpHOTreHHbIE).
2. ITo ¢pynkunonansHOMy Ha3zHadyeHuto (onepatuBHbie (O3Y), Oydepnsie (B3Y),
ceepxonepatuBHbie (CO3Y), Buemnue (B3Y), nocrosunsie (I13VY)).
3. ITo cnocoby opranu3anuu oopamieHus (¢ MocIe0BaTENbHBIM TOMCKOM, C TIPSIMBIM
JIOCTYIIOM, aJIpECHBIE, aCCOLMATUBHbBIC, CTEKOBbIE, Mara3uHHBIE).
4. TTo xapakTepy CUMTHIBaHUS (C pa3pylIeHHEeM WM 0e3 pa3pyuieHus HHPOpMaInn).
5. Ilo cnocoOy xpaHeHHs (CTaTHUYECKUE UITH TUHAMUYECKHE).
6. ITo cnocoby opranusanuu (0JHOKOOPAUHATHBIE, IBYXKOOPAUHATHBIE,
TPEXKOOPAHHATHBIC, ABYX/TPEXKOOPAHMHATHEIE).
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[TAMATDH 5BM - COBOKYIMHOCTb BCEX 3aIIOMUHAIONINX YCTPOUCTB, BXOAAIIMX B COCTAB
OBM. O6b14HO B coctaB 9BM BXOAHUT HECKOJIBKO PA3IMYHBIX TUTIOB 3VY.

[TIpon3BOANTENBLHOCTD U BBIYUCIUTENbHBIE BOSMOXKHOCTH DBM B 3HAUUTEIBHON CTENEHU
ONPENEIISIFOTCA COCTABOM U XapaKTepUCTUKamu ee 3Y.

OCHOBHBIMH ONE€pALMSIMU B TIAMSATH B OOIIEM clydae SBJISIOTCS 3aHeCeHrne nHpopManuu
B [IaMSTh - 3aMMCh U BBIOOpPKA MH(OpPMALIMK U3 TaMATH - cduThiBaHue. O0e 3TH omepanuu
HA3BIBAIOTCS OOpAIEHHEM K MTaMsITH UJIH, TOIpoOHee, oOpalieHHeM MPH CYUTHIBAHUU U
oOpalieHueM MpH 3amKcH.

[Tpu oOpareHnn K TaMsATH TPOU3BOAUTCS CUUTHIBAHUE WIIM 3aMKUCh HEKOTOPOH
€IMHULbl JaHHBIX - PA3JIMYHON JJI yCTPOMCTB pa3HOro Tumna. Takol eAMHHUIEH MOXKET OBITh
OuT, OalT, MAIIMHHOE CJIOBO MJIM OJIOK JaHHBIX.

BaxxnelmmmMu xapakTepuCTUKaMU OTAEIBHBIX YCTPOUCTB MAMSTH SIBJISIOTCS EMKOCTh
MaMsITH, yelbHas eMKOCTb, OBICTPOACHCTBHE.

EMKOCTh mamMsITH onpenensercs MaKCUMaJbHbIM KOJIMYECTBOM JaHHBIX, KOTOPHIE MOTYT
B HEH XpaHUThCA. EMKOCTh M3MepsieTcs B IBOMYHBIX eAMHHIIAX (0MTaX), MAIIMHHBIX CIOBAX, HO
Oonpeil yacThio B OalTax.

VY nenbHas EeMKOCTb €CTh OTHOILIEHHE eMKOCTH 3Y K ero (pu3nueckoMmy o0bemy.

BricTpoaeiicTBre NaMITH ONPEAEISIETCA MPOAOJKUTEIIBHOCTBIO ONEpPaLfil
oOpamieHus, T.e. BpEMEHEM, 3aTpayMBaeMbIM Ha TOWUCK EIWHMIIBI HH(OpPMAIUU B
naMATd M Ha €€ CYUThIBAHUE, WJIM BPEMEHEM Ha IMOMCK MECTA B MAMSTH, IPEIHA3HAYEHHOIO
JUIs XpaHEHHs JaHHOW eAMHMIIBI MH(GOpMAIINH, U Ha €€ 3aIlUCh.

B3V (BHemHee 3aroMuHal0IIee YCTPOKUCTBO) - 3alIOMUHAIOIIIEE YCTPOHCTBO,
IpeHa3HaYeHHOE /IS IJIMTENIbHOTO XPaHEHNsI MacCUBOB MH(pOpMallvy U OOMEHa UMU C
O3VY. OO6bIUHO CTpOSATCS HA Oa3e MATHUTHBIX HOCUTEIEH
uHpopmanuu. CamMo Ha3BaHUE 3TOr0 Kjacca YCTPOHCTB UMEET MCTOPUUECKHI XapaKkTep U
mpou3onuio ot donsmux 9BM, B koTopsix Bce B3V, kak Oonee MeaieHHbIE U
rPOMO3JKHE, Pa3MelaIiNch B COOCTBEHHOM KOPITyCe, a HE B KOPITyCe€ OCHOBHOT'O MOJYJISL.

Buyrpennsis namats 9BM opranusyercst Kak B3auMOCBsI3aHHAs
COBOKYITHOCTh HecKoNbkux THHOB 3Y. B ee cocraB, kpome O3V, MOryT BXOJIUTH CIEIYIOIIHE
TUmbl 3Y:

[TocTrosiHHOE 3amOMHHarOIIee YCTPOUCTBO (13Y) - 3alIOMUHAIOIIEE YCTPOUCTBO, U3
KOTOPOT'0 MOKET MPOU3BOJUTHCS TOJBKO BbIIaua XpaHAIlelcs B HeM HH(opMaluu. 3aHeceHue
uHpopmanuu B [13Y mpon3BoauTCS IpH €ro U3rOTOBJICHUH.

[TonynocrostHHOE (TIpOorpamMMupyemoe) 3y (nmm3y) - 3V, B KOTOpOM HHGPOPMAIIHS MOXKET
OOHOBIIATHCSA C TOMOIIBIO CIIEUATbHON anmnapaTypsl epe PeKUMOM aBTOMAaTHYECKOH paboThI
OBM. Ecnu BO3MOXHO MHOT'OKpaTHOE OOHOBJICHHE WHpopMaIiuu, To uHoraa takoe [1T113Y
Ha3bIBaIOT penporpammupyembiM (PIITI3Y).

Bydepnoe 3annomuHaroiiee ycTpoicTBo (03y) - 3allOMHHAIOIIEE YCTPOHCTBO,
MpeHa3HAYeHHOE JJIS1 MPOMEXYTOYHOTO XpaHEeHUs1 HH(opMaIuy Tpu OOMeHe JaHHBIMH
MexXy ycTpoiictBamu 9BM, paboTaromumu ¢ pa3audyHbIMU CKOPOCTAMU. KOHCTPYKTUBHO OHO
MOYET OBITh YacThIO JIF0OOOT0 U3 PYHKIIMOHATBHBIX YCTPOMCTB.

MectHas namath (cBepxomnepatuBHoe 3Y, CO3YVY) - OydepHoe 3anoMuHaroIIee
YCTPOUCTBO, BKIO4aeMoe Mexay O3Y u mporeccopoMm wiu
KaHaJlaMH. Pa3inyaroT MECTHYIO MaMsATh IPOLECCOPAa U MECTHYIO NTAMSTh KaHAJIOB.

CTEK (mara3un) - cnenuanbHo opranu3oBanHoe O3V, 010K XpaHEHUs: KOTOPOTro
COCTOMT M3 PETHCTPOB, COECOUHEHHBIX APYT C IPYroM B LENOUYKY, 10 KOTOPOH HX
cozepkumoe npu oOpanieHnu Kk 3Y nepenaercs (CIBUTraeTcs) B
MpSIMOM HMJIM OOpPAaTHOM HAaIlpaBJICHUU.

Kemr-namsartsb - pa3HOBUHOCTh CTEKA, B KOTOPOM XPAHATCS KOMUU HEKOTOPHIX KOMaH/I
n3 O3VY.

BUJEOITAMATD - o6macte O3Y DBM, B KOTOpO# pa3MeIIeHbl JaHHbIC, BUIUMbIC HA
JKpaHe AMCILIEs.
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2.3 JladopaTopHasi padora Ne 3 (2 yaca)

Tema: «IIpoTOKOJIBI U aATOPUTMBI MaPILIPYTU3ALIUN

2.3.1 Heap padoThl: NOJYyYUTH CBEIEHUS O MAPIIPYTU3ALIUU U HAYUYUTHCS 100aBIAThH
MapUIpyThl B TAOJIUIly MapIIPyTU3AIIHH.

2.3.2 3apaumn padoThI:

1. Hayuuthcst paboTtaTh ¢ TaOnuiiel MappyTH3AIUEH.

2.3.3 IlepeyeHb NpuGOPOB, MATEPHAJIOB, HCNIOJIB3YEeMBIX B JIA00PaTOPHOIi padoTe:
1. AnnapatHsie: komnbioTep ¢ yctaHoBieHHoH OC Windows.

2. IlIporpammusie: [Ipunoxenus BM: VirtualBox; Buptyansubsie mammasr: VM-1.
2.3.4 Onucanue (xo1) padoThI:

B cersax, ocHoBaHHBIX Ha ipoTokoiie [P, konyenyua mapwpymuzayuu aBiseTcs OTHON U3
BakHbIX. OHa co3maerT wiM pa3douBaeT cerb. HempaBuiabHas KOH(UTypaiusi MapIiipyTH3aIAH
crocoOHa BBIBECTH U3 CTPOS CETh.

Mapwpymuszayus — TEXHOJIOTUS ONPENeTIeHHs] MYTH TOCTaBKU (MapuipyTa) makeroB. OCHOBHBIE
[IPUHLIMIBI MAaPIIPYTU3ALNHN:
1. Kaxpmas  omepanuoHHass  CHUCTE€Ma,  MOJAJIEPKHBAIOIIAS

MapHIpyTH3aTOP U TAOIUIy MapIIPyTH3ALINH.

2. Tabnuua MapupyTH3alUU MCIONb3YeTCs TOJIBKO TOrJAa, KOrja Omperensercs, Kak

JIOCTaBJISATh ITAKETHI.

3. Mapupytusanus 10KHA OBITH CKOH(UTypUpOBaHa KOPPEKTHO HAa 00OMX KOHIAX CBS3H

Y Ha KaXJOM y4acTKE MEXK]1y HUMH.

Jlns ompeneneHuss MyTH JOCTaBKU IaKeTa HUCHOJb3YETCS mabauya mapupymuzayuu.
[Tpumep TabGIUIBI MAPIIPYTU3AMKUN MOKHO ITOJTYYdUTh KOMaHI0# route ¢ mapamerpom print.

AKTHBRHEI € MapIIPYTHI:

crek TCP/IP, wumeer

CeTer0H anpec Macka ceTtHH Anpec HLTHOZA Hutepdeiic |MerTpxa
HNetwork Destination HNetmask ; ateway Interface M etric
0.0.0.0 0,000 132.168.4.1 15216547 1
127.0.0.0 255000 127.001 1270101 1
153216540 255 255 25510 132.168.4.77 15216547 1
132165847 255255 255255 17001 1270101 1
1321684 255 255255 255255 13216847 19216847 1
224.00.0 224000 192168 4.7 192165847 1
255 255 255 355 255255 255255 13216847 19216847 1
CICHOEHOH IITIC:: 153216511

Pucynok 1. [Ipumep Tabnuiisl MapuipyTu3aluu

B o6miem ciyuae ajst MapuipyTH3alUK UCTIOIB3YETCS CIEAYIONHN areopumm. VI3 makera
m3Biekaercs [P-ampec Ha3HaueHuss makeTa W TPOUBBOAMTCS TMOINBITKA COMOCTAaBUTH €ro ¢
anpecoMm HazHaueHus1 (Cemesoul adpec) Kaxaoro 3jeMeHTa TaOauIlbl MapIIpyTU3aIlMU 10K He
HaliJleTcsl Hauiydliee coBnajeHue. Eciau coBmajeHWl HE HAWJEeHO, TO MaKeT YJalsercs U
OTIPABUTEIIO MMAKETa MOXKET OTIPABUTHCS coolIieHne o0 ommbke. CpaBHEHHE MTPOU3BOIUTCS C
tpemss mnopuusmMu  uHpopmanmu: CereBoii agpec (Network Destination), Macka cern
(Netmask) u IP-agpec Ha3HaYeHUs MaKeTA.

B ocnoBHoMm, mpomsBoauTcss — moOutHas  omeparus AND mexny IP-agpecom
nosay4aressi ¥ Mackoii cerunm (Netmask): ecnu monyueHHoe 3HaueHHe paBHO CeTeBOMY
aapecy (Network Destination), To cuutaercs, 4To COBIaICHHE HaiICHO.

104



IIpumep 1. Heo6xoaumo MIPOBEPUTH MOYTY Ha cepsepe, yei
aapec 192.168.4.100 (ucrionp3yeTcst  Tabimuma  MapmipyTU3alldd  NPUBEIACHHAS  paHee).
Heobxomumo  Bemomuuth  mobutHyto  omepaunuio AND nan IP-agpecom  moJyuaresis
nakeroB u cereBbiMu MackamMu (Netmask) u3 Ttabmumbl MapiipyTH3aluu. JTa OIeparus
MPOU3BOAMUTCS HAJ BCEM MackamMu M3 TaOmuuel Mapupyrtuzanuud. Ho B paccmatpuBaemom
MpUMepe TOIBKO 3-51 CTpOKa HauOoJee MOXOAMT.

1-1 OKTET 2-1 OKTET 3-W OKTET 4-4 OKTET
L ow kiR rRPPERPErbEPb bl ol b
D-ceTK ID-y 3n3
iP-agpec | 1| 1] o] ofofofofof1]ol 1] ol 1|0l ofofofo{o{o{al1]a]afo]1]1] o] ol 1] 0]
A ecATHYHaAA
N 192 168 4 100
Macka | 1] Al alalalalalal b alalalalalala]1dololofoofofo]o
AscA TR 255 255 254 0
ANMC b
PeiynbTar
ONEe paLmn
AHD 11 ofojojopofop oo ofojopofojojopofrjopopojopopofojopopo
AscaTrira 192 168 4 0
AMACHE

Pucynox 2. [Ipumep onpeneneHus MapupyTa JOCTABKY ITAKETOB

Kak BuIHO M3 TIpHBEICHHON TaOJHIBI, pe3ynbTaT mooutHou onepanuu AND coBnamgaer
¢ 3-i1 ctpokoit Tabmuubl MapmpyTtusauu (Pucynok 2). CienoBarenbHO, TAKET OTHPABUTCS MO
yKa3aHHOMY MapuipyTy yepe3 unrepderic192.168.4.7.

CrnenyeTr OTMETHUTb, UTO yKa3aHHBIA B npumepe [P-anpec nocie BbimogHeHUs: TOOUTHON
onepauuu AND Hag mackamu coBmajieT Ooibllle YeM ¢ OAHOW CTpOKoW MmapuipyTtuzanuu. Jis
n30eKaHUS TaKuX CiIydaeB HCHONb3yeTcsinpuopumem mapuipymos. Cucrema wuiler Oolnee
TOYHOE COBIIQJICHHE ajpeca ¢ Mackon (255.255.255.255 OGonee TouHa, yem 255.255.255.0,
KOTOpasi B CBOIO ouepenb, Oosnee TouHa, ueM 0.0.0.0). Mapmpyt ¢ cereBbiM agpecoM 0.0.0.0 u
Mackoil 0.0.0.0 sBnsercs mapwpymom no ymonuanuto. Tak Kak 3TOT MapuIpyT MOAXOIUT K
Tr000MY azipecy Ha3Hau€HHs, OH OMHCHIBAET MapLIPyT, KOTOPBIN HCIIOJIB3YETCs, €ClIM He HailieH
6onee mnoaxomsumii. OOBIMHO 53TOT MapHIPYT MCIOIB3YETCS JUIsl TEPECHUIKH IaKeTOB
npoBaiifiepy MHTepHET-yCIIyT, Ipu NOAKIIOYEeHUH K IHTepHeTY.

Jlist paboThI ¢ TabaMIEH MapIIpyTH3aIMK UCHOJb3yeTcs cranaapTHas yruiaura ROUTE,
KOTOpasi BBIBOJUT Ha SKpaH U U3MEHSET 3alliCH B JIOKajabHOU Tabmune IP-mapmpytuzanuu.

3amyiieHHas 6e3 mapamMeTpoB, KOMaH/1a FOUte BEIBOJUT CIIPaBKY.

IHapamerp Onucanune

add JloGaBiienne Mapipyra

change N3meHnenune CymecTByromero Mapuipyra
delete VaneHue MapuipyTa Wil MapipyToB
print [Teyats MapiIpyTa UK MapUIPYTOB

Tabauya 1. Haznauenue napamempog komanowl route

IMpumep 2. JloGaBieHue MapuipyTa.
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route ADD 7722500 MASK 255.255.0.0 192,165,156 METRIC

EJKYHVJ

Appec hlacka Il meas
HarHAeHHA

Pucynox 3. CTpoxka s nob6aBieHue mapuipyTa

3ananue 1. Co3naiiTe Tadaumy /s 00Jer4eHusi onpeaeeHlsi MapmpyToB.
1. Ortkpoiite Tadau4YHbIii mpoueccop u chopmupyiite TabIUIy TO CICAYIOIMIEMY

11abJIoHy:
A BlclolelFl&|H] 1] J] k|l nlo] Plalr] s] T]o] w]w] =] v] Z|edadadsdadafad
1 Tlelslalzlz]iolz(els|alz]z|t]ol7]a |5 alz]z{t]olz]a]5]alz]2]1 |0
2 | IP-ampec 192 163 252 56
3 | o by dofolololofoft o]t |oltfolololtf{t|a]t]t]ofolololt|t|1|o]o|o
SATTHCE
4 Macxka 255 255 255 7
g | AEUECEAT by e e et ||t ]o]ofofololt|t]
SATFICE
g | Omepammest |1y g g (o fo (o ool ofoloo |||l |1 |ololo]o]o]o]o]o]o]
AND
7 Anpec
HaTHAYe HHA

Pucynox 4. O6pazen odopMiieHUs TaOIHIIBI
2. Beenute B nuanazon sueek Z3:AG3 ¢opmyinbl Ui mepeBofa 4YHcia B JECATHUHOM
CHCTEME CUMCIIEHUS U3 TUeiku Z2 B IBOMUHYIO (hOpMY (B COOTBETCTBUU C TaOIMIIEH).
Tabruya 2. Dopmynvl 015 nepesooa 8 0BOUYHYIO CUCMEM) CUUCTEHUS

HMHU ®opmyaa

S4ueiiku

AG3 =Z2-2*INT(Z2/2)

AF3 =INT(Z2/2)-2*INT(INT(Z2/2)/2)

AE3 =INT(INT(Z2/2)/2)-2*INT(INT(INT(Z2/2)/2)/2)

AD3 =INT(INT(INT(Z2/2)/2)/2)-2*INT(INT(INT(INT(Z2/2)/2)/2)/2)

AC3 =INT(INT(INT(INT(Z2/2)/2)/2)/2)-
2*INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)

AB3 =INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)-
2*XINT(INT(INT(INT(INT(INT(Z22/2)/2)/2)/2)/2)/2)

AA3 SINT(INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)/2)-

2*INT(INT(INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)/2)/2)

73 =INT(NT(INT(INT(INT(INT(INT(Z2/2)/2)/2)12)/2)/2)/2)

3. Amnanoru4yHo BBemauTe (GOPMYIIBI ISl MPEOOpPA3OBAHUS YHCEN U3 JECATUYHON CHCTEMBI
CUMCIICHUS B IBOMYHYIO 1Jis siueek R2,J2,B2.

4. Ananorn4Ho BBeAHTE (OPMYIIBI JUIL MPEOoOpPa30BAHMS MACKU IOACETH B JIBOMYHYIO
CHCTEMY CUUCJICHUS.

5. Bemure dopmynst gns  moOutHoi  omeparuu AND Hanx IP-agpecom u mackoii
(Netmask):

o BBeaure B sueiiky AG6 dpopmyiny =AND(AG3;AGS);

o CKONUpPYHTE BBEIEHHYIO (hOpMyITy B AMana3oH syeek B6:AF6.
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6. Baemute B sueliky Z7 ¢hopMyiy 1 mpeoOpa3oBaHusl 4-T0 OKTETa MACKH B JCCATHYHYIO

CUCTEMY CUMCIICHHUS -
=AG6*2"AL1+AF6*2"AF1+AE6*2M"AE1+AD6*2"AD1+AC6*2~"AC1+AB6*2"AB
1+AAG*2MNAAL+Z6*27NZ1.

7. Awnanorununo BBenute Gopmyibl ais siueek R7, J7, B8.
8. Coxpanure (aiin B cBoeM katasore ¢ umenem ROUTE.
3ananue 2. Co3naiiTe HOBBII MApPIIPYT AJISl BAlIero KOMIbIOTEpPa U MPOCaeuTe €ero.
1. 3Banmycrute BupTyansHyto MammHy VM-1 u 3arpy3ute OC Windows.,
2. Otkpoiite koHcoab (ITyck/ITpozpammol/Cmandapmmusie/Komanonas cmpoka).
3. Ompenenure IP-ampec Bamero KOMIbOTEpa ¢ MOMOIIBIO yTUIUTHI ipconfig.
4. IlpocMmoTtpuTe TabJuIly MapHIpyTU3allii Ha BallleM KOMIIbIOTEPE:
o  BBIBEJUTE CHOPABKY MO KOMaHje route (i 3Toro HeoOXoJMMO BBECTH KOMAaHAY M HaXaTb

kinapumy ENTER);
route

o  BBIBEAMTE TAOJIUIly MaplIpyTU3aLUU KoMaH10H route ¢ napamerpom PRINT:
route PRINT

o  3alOMHUTE MapuUIPyT IO YMOJIYAHUIO (TIEpBasi CTPOKA).

AKTUBHHME MAPLPYTH:
CeTeson annec

MeTpuka
20

192.
192.168.127.
192.168.245.

. g :
R
Bk bk ek Nk kN ek ek ek ek ek e N bk BN R

2
A
.2
A
a
A
-1
1
1
2
A
A

1

4

1

BRMNMN N
[y a1y

192.168.245.

Pucynoxk 5.11pumep BeiBona nporpammel ROUTE

5. Ipocneaure paboty MapmpyTtuzatopa ¢ mnomormnbto ytuautel TRACERT, ormpaBus
MaKeTsl Ha y3en Www.opennet.ru. Beeaure:

tracert www.opennet.ru

TpaccupoBka Mapupyrta K www.opennnet.ru [B2.98.86.1681
MAKCHMAABHBM YWCAOM npoixkos 30:

Mc mc 192.168.1.1

ms Y ms adsl-gu.polarnet.vu [2i3-142.223.252]
ms ] ms 10.254.254.2

ms ms ciscol.polarnet.ru [213.142.193.941

Pucynok 6. [Ipumep BbiBoga nporpammsel TRACERT

6. Credyem ommemums, umo naxkemvl HA YKA3AHHGIL CAUm OMNAPAGIAIOMCS Yepe3 0OUH
wroz  (192.168.1.1),  komopwui  6uoHO 8  NEpeuLIX  CMPOKAX — 6bl800d
npoepamm ROUTE u TRACERT.

7. JloGaBpTe B TaOJMIly MapIIpyTH3allMUd KOMIBIOTEpA CTPOKY IS TIEPECHUIKH MaKETOB B
cerb 172.21.0.0 (macka 255.255.0.0) uepes cereBoii uuTepdeiic kommnpioTepa. Beenure:

route add 172.21.0.0 mask 255.255.0.0 192.168.1.4 METRIC 3

8. IIpoBepbTe paboTy BHECEHHBIX BAMH M3MEHEHUH ¢ Tomotbio yTuinuTel TRACERT.
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CaMocTosiTe/IbHBIC 32JaHUS.
1. CdopmupyiiTe Macku MOACETH TaKUM 00pa3oM, YTOOBI MOJYYaJIMCh CETH, B KOTOPBIX
KOJIMYECTBO YHUKAJIBHBIX aJ[pECOB COCTAaBILIOT 256, 2048, 32768.
2. OmpenenuTe MapuIpyThl JUJIsl MaKE€TOB B COOTBETCTBUHU C TabiuIell MaplpyTH3aluu,
NPUBEJICHHONW B TEOPETUYECKOW YacTH JIabopaTtopHoi padoTel. Pe3ynbrat odhopmute B
BU/JIE TAOJIMIIBI U COXPAHUTE B CBOCH MaMKe.

Tabauua mapmpyruzauuu

IP-anpeca nakeroB Anpec muo3a MHTepdeiic
10.1.11

192.168.4.121

127.13.13.210

192.168.5.121

2.4 JIabopaTopHasi pa6oTa Ned (2 yaca)

Tema: «YcrpoiicTBa BBOAa BbIBOAA HH(popManuu B OBM»

2.4.1 Heapb padoThi: HAYYUTHCSI PA0OTATh C YCTPOMCTBAMH BBO/Ia-BbIBO/1A.

2.4.2 3agaum padoThI:

1. paccMOTpeTh OCHOBHBIE YCTPOMCTBA BBOJA-BBIBOJA.

2.4.3 Ilepeyens npudOpPoOB, MATEPHATOB, HCIIOJIb3YeMbIX B JlJa0opaTopHoii padoTe:
1. mepcoHaNbHBIN KOMITBIOTED, BKIFOUEHHBIH B ceTh [P, Microsoft Windows.

2.4.4 Onucanue (xoa) padoThi:

YcTpoiicTBa BBOJIa M BBIBOJIa - YCTPOICTBA B3aUMO/IEHCTBHS KOMIIBIOTEPA C BHEUTHUM
MHUPOM: C I10JIb30BATEISIMU WM APYTUMHU KOMIIBIOTEPAMHU. Y CTPOICTBA BBOJA MO3BOJISIFOT
BBOJIUTH HH(OPMAIIHIO B KOMITBIOTEP JUIS JalbHEHIEro XpaHeHUst 1 00paboTKH, a yCcTpoiicTBa
BBIBOJIA - ITOJIy4aTh WH(OPMAIIHIO U3 KOMIIBIOTEpPA.

YcTpoiicTBa BBOJIa ¥ BBIBO/Ia OTHOCATCS K Nepu(epritHBIM (JIOMOTHUTEIBHBIM)
YCTPOWCTBAM.

[lepudepuitnbie ycTpoiicTBa - 3TO BCE YCTPOICTBAa KOMITBIOTEPA, 32 UCKIIOYEHUEM
rporeccopa ¥ BHyTPEHHEH aMATH.

Knaccudukanus nepuepuilHbIX YCTPOMCTB 10 MECTY PacIooKeHUs (OTHOCUTEIBHOTO
CHCTEMHOr0 0JIOKa HacTOJIbHOI'O KOMITBIOTEPA MIIM KOpIyca HOYyTOyKa):

BHYTPEHHUE - HAXOJATCS BHYTPU CHCTEMHOT0 OJ10Ka\KopITyca HOyTOYKa: JKECTKUI JIHCK
(BHHuUeEcTep), BCTPOEHHBII JUCKOBOA (IIPUBOJL IMCKOB);

BHEIIIHUE - IOJKJIFOYAOTCS K KOMIIBIOTEPY 4€pe3 NOPTHI BBOAA-BBIBOAA: MBI, IPUHTED
U T.nI.

[To npyromy onpenenenuo, nepupepuiiHbIMM yCTpOICTBaMH Ha3bIBalOT YCTPOMCTBA, HE
BXOJSIIME B CUCTEMHBIH 0JIOK KOMIIbIOTEPA.

YcTpoiicTBa BBO/IA U BBIBOA Pa3AesatOTCs Ha:

YCTpOMCTBA BBOJIA,

YCTpPOICTBA BBIBOAA,

YCTPOWCTBA BBOAA-BBIBOJIA.

VYerpoiicTBa BBOAA JaHHBIX

Knaccudukanus no Tumy BBOAUMON HHPOpMAITIH:
yCTpoHCcTBA BBOJIAa TEKCTA: KJIIABHATYPA;
yCTPOHCTBA BBOJIA rpaduueckoil HHPOpMAIIHH:
CKaHep,
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nudpossie HOTO- M BUACOKaAMEPA,

BeO Kamepa - uudposas GOTO- WM BUACOKaMepa MaJIEHbKOTO pa3Mepa, KOTopast J1eiaeT
(hOTO MM 3aMUCHIBAET BUJEO B PEAIbHOM BPEMEHU IS JaJbHEH e X Mepeaadn 1o CeT
WHrepHer;

rpaduuecKuil riaHIeT (AUruTan3ep) - st BBOIa YepTeKel, 'paMKOB U IIJIAHOB C
MOMOIIBIO CIIEUATHLHOTO KapaHAalia, KOTOPBIM BOJAT MO SKpaHy IJIaHIIeTa;

yCTpoicTBa BBOJIA 3BYyKa: MHUKPO(DOH;

YcTpolicTBa-MaHUIY I TOPHI (TPe0Opa3yroT ABUKEHUE PYKH B YIIPABJISIONIYIO
nH(pOPMaIUIO I KOMIIBIOTEPA):

HECEHCOpHBIE:

MBIIIIb,

TPEeKOOI - YCTPOMCTBO B BUJE IIAPHKA, YIIPABIAECTCS BpPallleHUEM PYKO;

tpekmoiHT (Pointing stick) - IKOMCTUK OYeHh MaJIEHBKOTO pa3Mepa (5 MM) ¢ TIepIIaBoi
BEPUIMHON, KOTOPBIH PACIIONOKEH MEXK/Y KJIaBUIIAMHU KJIABHATYPBI, YIIPABIISICTCS] HAKATHEM
nanbLa;

UTPOBBIE MAHUITYJISITOPBI: JPKONUCTHK, Meajb, PYyib, TaHIIEBAIbHAS MJIaTPOpMa, UTPOBOM
nyJeT (TelMnan, HKouman);

CEHCOpHBIE!

Ta4ynaj (CEHCOPHBIN KOBPHUK) - MPSIMOYTOJIbHAS TUIOMIA/IKA C IByMsI KHOTIKaMH,
yIpaBiseTcs IBUKEHUEM Majblla U Ha)KaTheM Ha KHOIKH, HCIIOJIb3YETCsl B HOYyTOYKax,

CEHCOPHBIH 3KpaH - 3KpaH, KOTOPBII pearupyeT Ha IPUKOCHOBEHHE Majblla MM CTUITyca
(mamoyka co creruantbHbIM HAKOHEYHUKOM ), UCIIOTIb3YETCS B IJIAHIIETHBIX MEPCOHANBHBIX
KOMITBIOTEPAX;

rpaduyecKkuil miaHner (IMruTaisep) - 11 BBOJa YepTEKEN, CXEM U IIAHOB C IIOMOILBIO
CHENHNaIbHOr 0 KapaHaalia, KOTOPBIM BOSAT IO SKpaHy TUIAHIIIETa,

CBETOBOE IEPO - YCTPOUCTBO B BUIEC PYUYKH, BBOJ JAaHHBIX IPHKOHOBEHUEM WJIH
MpOBEIeHUEM JIMHUM 110 3kpaHy DJIT-MoHUTOpa (MOHUTOpPA HA OCHOBE 3JIEKTPOHHO-JTY4YEBOI
TpyOku). Ceifuac cBETOBOE MEPO HE UCIOJIb3YETCS.

VYerpoiicTBa BRIBOAA JaHHBIX

Knaccudukanus no Tuny BeIBOIUMOM HHpOpManu:

YCTpOMCTBA BhIBOZIA TpauuecKoi U TEKCTOBOM MH(opMaIuu:

MOHUTOP - JUIsl BEIBOZA HA JTUCIIIEH (3KpaH MOHUTOPA),

MIPOEKTOP - JIJIsl BEIBOAA HA OOJIBILION 3KpaH,

YCTpOICTBa /Il BBIBOJA HA TI€YaTh:

IPUHTEp - AJIs BBIBOJA HHPOpPMAIMU Ha OymMary, a Takke Ha ITOBEPXHOCTh IHCKOB;

mupoKohopMaTHBIA TpuHTEP ("MMPOKKUIA" TPUHTEP) - IS BHIBOJIA HA JIUCTAaX
dopmaros: A0, Al, A2 u A3,

motTep (rpadonoCTpoOUTENb) - AJIsl BBIBOJA BEKTOPHBIX U300 paskeHU (pa3IMyHbIX
YepTexel u cxeMm) Ha Oymare, KapTOHE, KaJbKe;

KaTTep (pexyIuil IIIOTTEP) - BhIpe3aeT n300paKeHUs U3 IJIEHKHU, KaPTOHA T10 3aJJaHHOMY
KOHTYPY;

yCTpOHCTBA BBIBOJIA (BOCIIPOM3BEICHNUS) 3BYKA :

HAYITHHUKH,

KOJIOHKH M aKyCTUYECKHUE CUCTEMBI (IMHAMHUK, YCUITUTEND ),

Bcrpoennbiid auHamMuk (PC speaker; Beeper) - 1151 mogauu 3ByKOBOT'O CUTHAJIA B CITy4ae
BO3HHKHOBEHUS OTIUOKH.

YcTpoiicTBa BBOIa-BHIBOA:

YKECTKHUU AUCK (BUHUECTEP) (BXOMSIINN B HETO AMCKOBOT) - /I BBO/A-BbIBOIA
nH(OpPMAITUHU HA KECTKUE TIACTHHBI )KECTKOT'O JIMCKA;

¢bmamka (puemka nim USB-dneni-makonuTens) - 111 BBOAAa-BbIBOJa HHGOPMAIIUU Ha
MHUKPOCXEMY MaMSITH (IIDIIKHA
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JTUCKOBOJIO]] ONTUYECKUX AMCKOB - JIJIsl BBOJA-BhIBOJa MHPOPMALIMY HA ONITUYECKHE
JTUCKH,

JMCKOBOJI0]] THOKUX TUCKOB - /ISl BBOAA-BbIBOJIa MH(GOPMAIIMU HA JUCKETHI,

CTpUMED - 111 BBOAA-BbIBO/Ia MH(GOPMALIMU HA KApTPUJKH (JIEHTOUHBIE HOCUTEIN);

Kapapuep - AJ1 BBOJa-BbIBOAA HH(OPMALIMK HA KAPTy MaMSITH;

MHOTO(YHKIIMOHAJIbHOE YCTPOoCcTBO (MDY) - KOMMpoBalIbHBIN anmnapar ¢
JIOTIOJTHUTENIBHBIMY (DYHKIUSIMU TIPHHTEPa (BBIBOJA JAaHHBIX) U CKaHepa (BBOJ TAHHBIX )

MoJieM (TeneOHHBIH) - A CBA3M KOMIIBIOTEPOB Yepe3 Teae(OHHYIO CETh;

cereBast IJiaTa (ceTeBas KapTa WM CETBOM aganTep) - IJIs MOAKIIOUYEHUS TEPCOHAIBHOTO
KOMIIBIOTEpA K CETH M OpraHu3alliy B3aUMOACHCTBUS C APYTUMHU yCTPOHCTBaMHU ceTh (0OMeH
uHpOpMaIuel mo ceTn).

2.5 JladopaTopHasi padota NeS (2 yaca)

Tema: «Buas! apxurextyp JIBC»

2.5.1 LHeab padoThi: HAYYUTHCS Pad0OTATh C PA3JINYHBIMU BUAAMH apXUTEKTYP.
2.5.2 3anaum padoThI:

1. paccMOTpeTh OCHOBHBIE BHJIBI APXUTEKTYP.

2.5.3 Ilepeyenb npudOPOB, MaTEePHAJIOB, HCII0JIb3yeMbIX B J1aDopaTopHoii padoTe:
1. mepcoHaIbHBINA KOMITBIOTEP, BKJIFOUCHHBIN B ceTh [P, Microsoft Windows.

2.5.4 Onucanme (xoa) padoThIi:

Boruucnurensnas cetb (BC) — 3T0 Cl0XKHBIM KOMIUIEKC B3aUMOCBS3aHHBIX
U COIJIACOBaHHO (PYHKIMOHUPYIOIIMX AIMMapaTHBIX U IPOrPAMMHBIX KOMIIOHEHTOB.
AnnapaTHBIMU KOMIIOHEHTAMH JIOKAaJIbHON CETH SIBJISIFOTCSI KOMITBIOTEPBI U PA3INYHOE
KOMMYHUKAIIMOHHOE 000py1oBaHue (KaOelbHbIE CUCTEMbI, KOHIIEHTPATOPHI U T. J1.).
[IporpammubiMu komnoHenTamu BC sBisitorcst onepanuonsslie cuctembl (OC) u ceTeBbie
MPUIIOKECHHUS.

KoMmoHoBKko# ceTu Ha3bIBaeTcs MPOIECC COCTABIICHHUS alMapaTHbIX KOMIIOHEHTOB C
LENIBI0 IOCTHXKEHUS HY’KHOTO pe3ynbTara.

B 3aBucuMOCTH OT TOrO, Kak pacrnpeaeneHbl QyHKINN MEXTy KOMIIbIOTEpaMU CETH, OHU
MOTYT BBICTYIIATh B TPEX Pa3HbBIX POJIAX:

1. KoMmneroTep, 3aHMMaOIMUCS UCKIFOYUTEIBHO 00CIYKUBAHUEM 3alIPOCOB APYTHX
KOMITBIOTEPOB, UTPAET POJIb BBIJCICHHOr0 cepBepa ceTh (puc. 1.4).

2. KomnbroTep, oOpammaromuiics ¢ 3arpocamMu K pecypcaM Ipyroi MaIiiHbl, UTPAaeT
poJib y3na-kiueHTa (puc. 1.5).

3. KommbroTep, coBMemaonmii yHKIMY KIMEHTa U CepBepa, SBISETCS OHOPAHTOBBIM
y310M (puc. 1.6).
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CEPBEP
Komnsiotep B

CepsepHas | | NokanbHas |
YacTb ocC ‘

) -
3anpocsbl OT K/IMEHTOB J

W3 CeTu K cepsepy Rpaiisep :P_'i
nopra 51.—

JioxkansHme pecypon

Cens
Puc. 1.4. KomnbroTep - BbIICIICHHBIN CEPBEP CETU

KNUEHT
KomneioTep A

Mpunoxexune A
|
PeauvpekTtop 3anpock K

| i BHelHeMyY
NokansHaa| [Knuentckas cepsepy
0oC yacTb

I
nopra

—

JlokanbHbie pecypest

Cetb
Puc. 1.5. KomnbroTep B poiu y3Ja-KIHMeHTa
O4eBHIHO, YTO CETh HE MOYKET COCTOSITh TOJIBKO U3 KJIMEHTCKUX UM TOJIBKO U3
CEPBEPHBIX Y3JIOB.
CeTb MOXeET OBbITh TOCTPOEHA 10 OJAHON U3 TPEX CXEM:!
CEeTh Ha OCHOBE O/IHOPAHTOBBIX Y3JIOB — OIHOPaHIOBasl CETh;
CeTh Ha OCHOBE KJIMEHTOB M CEPBEPOB — CETh C BHIIEJICHHBIMU CEPBEPAMU;
CeTh, BKJIIOUAIONIAs y3J1bl BCEX TUIIOB — THOPHIHAS CETh.
Kaxxnas u3 3TuX cxem UMeeT CBOM JJOCTOMHCTBA M HEAOCTAaTKHU, ONPEEISI0LIIe UX
o0J1acTi IPUMEHEHUS.
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KINWEHT

Komnetotep A 3anpocsbl
OT KNMEHTOB
Mpunoxexue A u3 cetu
T K cepeepy
¥ 3anpock!
Peauvpexrop ‘ BHYTPEHHEr0
il KnueHTa
JNokanbHasn CepsepHas || KnuerTtckas K BHELWHEMY
oC 4acTb YacTb cepsepy
= i = l l‘npaﬁeep “
S = nopra
T sletenia
\L.__.——.L
JlokansHse pecypeot

Cemnn

Puc. 1.6. KomnbroTep - 0IHOPaHTOBBIN y3€71

B onnopanroBbix ceTsx oauH U TOT ke [IK MoxeT ObITh U cepBepoM, U KIIMEHTOM, B TOM
qucie U KIMEHTOM CBOEro KJIMEeHTa. B nepapxuyeckux ceTax paszeisieMble pecypchl XpaHATCs
TOJIKO Ha CepBEpE, caM CepBep MOXKET ObITh KIIMEHTOM TOJIBKO IPYTroro cepsepa Oosee
BBICOKOI'O YPOBHS MEPAPXUH.

[Tpu 3TOM Ka)KAblif U3 CEPBEPOB MOXKET OBITh pEaIM30BaH KaK Ha OTACIHHOM
KOMITBIOTEpE, TaK U B HEOONbIMX 10 00bemMy JIBC, OBITh COBMEIICHHBIM Ha OHOM KOMITBIOTEPE
C KaKUM-JIU00 JPYTUM CEPBEPOM.

Cy1ecTByIOT 1 KOMOMHUPOBAHHbIE CETH, COYETAIOIINE JTyUIlIHe KayecTBa OJHOPAHT OBBIX
cereil U ceTell Ha OCHOBE cepBepa. MHOTHE aAMUHUCTPATOPBI CYMTAIOT, YTO TaKasi CETh
Haunbosee MOJHO YAOBIETBOPSET MX 3aIPOCHI.

ApPXHTEKTypa CETH ONPEAEIeT OCHOBHBIC 3JIEMEHTBI CETH, XapaKTePH3yeT €€ OOIIYIO
JIOTMYECKYIO OPraHU3aINI0, TEXHUYECKOEe 00eceueHne, IIporpaMMHOE 00eCTieYeHUE, OMCHIBACT
METO/IbI KOJMPOBAaHUS. APXUTEKTYpa TAKKe ONpeessieT TPUHIHITBI PyHKIIMOHUPOBAHUS H
uHTEepdelic moab30BaTeNs.

Hanee OyaeT pacCMOTPEHO TpU BUAA APXUTEKTYP:

- ApPXUTEKTypa TePMHHAJI-TIABHBII KOMIIBIOTED;

- OJIHOpPAHroBasi apXUTEKTYPa;

- apXUTEKTypa KIMEHT-CepBep.

ApXUTEKTypa TEPMUHAI-TJIABHBIN KOMIIBIOTED

ApXuTeKTypa TepMUHAJI-TJIABHBIA KoMIbioTep (terminal-host computer architecture) —
9TO KOHIENLNS H()OPMALIMOHHON CETH, B KOTOPOM BCsl 00paboTKa JaHHBIX OCYILECTBIISETCS
OJHUM WJIM TPYIIION I1aBHBIX KOMIIBIOTEPOB.

PaccMaTtprBaemast apXuTeKTypa Ipearosaraer ABa Tuna o00py/10BaHUs:

- TJAaBHBIA KOMIIBIOTEP, TJ1€ OCYLIECTBISAETCS YIIPABICHUE CEThIO, XPAHEHUE U
00paboTKa TaHHBIX;

- TepMUHaJIbl, [IpeIHa3HaYEHHbIE 1JIs IEPeauy IJIAaBHOMY KOMIBIOTEPY KOMaH/ Ha
OpraHu3alMI0 CEAaHCOB U BBIIOJIHEHUS 3aJaHUl, BBOJA TAHHBIX JIJISl BBIOJIHEHUS 3aJaHUl U
IIOJIyYEHHS PE3YJIbTaTOB.

['maBHBI KOMIBIOTED Yepe3 MII/] B3auMOaeiCTBYIOT C TEpPMUHAIAMH, KAK
npescTaBieHo Ha puc. 1.7.

Krnaccuueckuii mpuMep apXUTEKTYphl CETH C TJIaBHBIMU KOMITbIOTEPAMU — CUCTEMHAas
cereas apxutektypa (System Network Architecture — SNA).
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I'MAaBRHEDT KOMITEHTEp

||
MIIN MIIN
Tepromian Teproman Tepromian Tepromian

Puc. 1.7. Apxutekrypa TepMUHAJI-TJIABHBIM KOMIIBIOTEP

OpnHopaHroBast apXUTEKTypa

OnHopanroas apxuTekTypa (peer-to-peer architecture) — sto konuenmus
UHGOPMAIIMOHHOM CETH, B KOTOPOIl ee pecypchl paccpenoTOYeHbI IO BceM cuctemaM. JlanHast
apXUTEKTYypa XapaKTepu3yeTcs TeM, YTO B HEW BCE CUCTEMbl PABHOIIPABHBI.

K oIHOpaHTOBBIM CETSM OTHOCATCS MaJble CETH, TJe Jito0as paboyasi CTAaHIIHMS MOXKET
BBITIOJIHATH OAHOBPEMEHHO (PYHKIMU (aiiIoBoro cepepa u pabodeit cTaHIuu. B oHOpaHTOBBIX
JIBC nuckoBoe€ MpOCTPAHCTBO U (Paifsibl Ha JIFOOOM KOMITBIOTEPE MOT'YT OBITH 0OTIIMMH. UTOOBI
pecypc cTan o0mM, ero He0OX0IMMO OTJaTh B 00IIIE€e MOIb30BAHUE, UCTIOIB3YS CITYKOBI
yJIEHHOT O I0CTYyTa CETEBbIX OJIHOPAHTOBBIX OMEPallMOHHBIX CUCTEM. B 3aBUCUMOCTH OT TOTO,
Kak OyJleT yCTaHOBIIEHA 3alUTa JAHHBIX, JPYTHE MOJIb30BATEIN CMOTYT MTOJIb30BaThCs (aiinaMu
cpasy xe nocie ux co3aanus. Ognopanrossie JIBC 1o0cTaToOuHO XOPOIIN TOMBKO JUJIs
HeOOobIINX pabovuX rpyIIL.

Onnopanrossie JIBC sBisitoTcst Hanbosee JISTKUM U JISIIEBBIM TUIIOM CETEH ISt
ycTaHoBKU. [Ipu coenuHeHN KOMITBIOTEPOB, MOJIb30BATENN MOTYT IPEIOCTABIATh PECYPCHI U
WH(OPMAITHIO B COBMECTHOE MTOJIh30BaHUE.

OnHOpaHIOBbIE CETU UMEIOT CIEAYIOIINE IPEUMYIIIECTBA!

- OHH JIETKU B YCTAaHOBKE U HACTPOUKE;

- otraensHble [IK He 3aBUCAT OT BBIACIEHHOTO CEpBEPA;

- TOJb30BATENN B COCTOSIHUM KOHTPOJIMPOBATH CBOU PECYPCHI;

- MaJjasi CTOMMOCTb U JIETKasl KCILTyaTalus;

-  MMHHMMYM 00OpYJOBaHHS U HPOrPaMMHOI0 OOECIIEUEHUS;

- HeT HEOOXOJIMMOCTH B aJIMUHUCTPATOPE;

- XOpOILO MOAXOJAT ISl CETeH C KOJIMYECTBOM ITOJIb30BATENICH, HE TPEBBIIIAIOIINM
JECSTH.

[Ipob6ieMoii 0OAHOPAHTOBOI APXUTEKTYPHI ABJIAETCA CUTYallUs, KOTJa KOMITbIOTEPHI
OTKJIFOUAIOTCS OT CeTU. B 3THX ciiyyasix U3 CeTH UCUe3ar0T BUJIbI CEPBUCA, KOTOPBHIE OHU
npenoctapisid. CeTeByro 6€301MacHOCTh OAHOBPEMEHHO MOKHO IPUMEHUTH TOJILKO K OTHOMY
pecypcy, U M0JIb30BaTelb 10JKEH IOMHUTh CTOJIBKO MapoJiel, CKOJIbKO CETEBbIX pecypcos. [lpu
MOJTyYEHHUH JOCTYIA K Pa3/ielieMOMY pecypcy OLIyIIaeTcs NaJeHne IPOu3BOIUTEIbHOCTH
KoMIbtoTepa. CyIleCTBEHHBIM HEJOCTATKOM OJJHOPAHT'OBBIX CETEH SIBIIIETCS OTCYTCTBUE
LEHTPAIN30BAaHHOI O a/IMUHUCTPUPOBAHUS.

Hcnonp30BaHnE OTHOPAHTOBOM apXUTEKTYPbl HE UCKIIIOYAET IPUMEHEHUS B TOM K€ CETH
TaK)K€ apXUTEKTYPhl TEPMUHAJ-TIIABHBIA KOMITBIOTEP HJIM aPXUTEKTYPhI KJIHMEHT-CEPBEP.

ApXUTEKTypa KJIMEHT-CEPBEP
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ApxuTekTypa KiIueHT-cepBep (client-server architecture) — sto konuenus
MH(OPMALIMOHHON CeTH, B KOTOPON OCHOBHAs 4acTh €€ PECYPCOB COCPEIOTOUEHA B CEPBEPAX,
00CITy’)KMBaIOIIMX CBOUX KIMEHTOB (puc. 1.8). PaccmarpuBaemas apxuTeKkTypa onpeaeseT ABa
THITa KOMITOHEHTOB: CEPBEPHI M KJIMEHTHI.

CepBep — 3T0 00BEKT, TPEIOCTABIISIIONINI CEPBUC APYTUM 00BEKTAM CETH MO UX
3arpocaM. CepBHC — 3TO IpoLecc 00CTYKUBAHHS KIMEHTOB.

Cepsep paboTaeT 110 3a1laHUSAM KJIMEHTOB M YIPaBIISIET BHITOJHEHUEM UX 3aJaHUH.
[Toce BBIMTOTHEHHST KAXKAOTO 3a/IaHUS CEPBEP MOCHIIAET IMOTyUYECHHBIC PE3yJIbTaThl KIUEHTY,
MOCaBIIeMY 3TO 3aJaHHeE.

CepBucHast QyHKIUS B apXUTEKTYpe KIMEHT-CEPBEP OMHUCHIBACTCS KOMITJICKCOM
MPUKJIATHBIX POr'PAaMM, B COOTBETCTBHH C KOTOPBIM BBIOIHSAIOTCS Pa3HOOOPA3HbIE
MIPUKJIaTHBIE TPOLIECCHI.

Fabouaa crapmua Fabouaa crapmua

(Knnent) (Knuent)

Puc. 1.8. Apxutektypa KJIUEHT — CEpBEP

[Iporiecc, KOTOPBIN BHI3BIBAET CEPBUCHYIO (PYHKIIMIO C TOMOIIBIO ONPe/IesIeHHbBIX
olepaluii, Ha3pIBaeTcs KIMeHToM. VM MoskeT ObITh MporpamMma WiM rnonb3oBartens. Ha puc. 1.9
IIPUBEJIEH NIEPEYEHb CEPBUCOB B apXUTEKTYPE KIMEHT-CEPBEP.

KnuenTts! — 310 paboune cTaHIMM, KOTOPBIE UCIIOIB3YIOT PECYPCHI CEPBEPA U
MPEOCTABISIOT YA00HbBIE nHTEpdeiich! moib3oBartens. MuTepdeiics! monpzoBaresns (puc. 1.9)
9TO MPOIEAYPHI B3aUMOICHCTBUS MOJIb30BATENS C CUCTEMON UJIH CETHIO.

B ceTsix ¢ BeIeneHHBIM (aillIoBBIM cepBepOM Ha BblAeIeHHOM aBTOHOMHOM [1K
yCTaHaBJIMBAEeTCs CEpBEPHas ceTeBas onepannoHHas cucrema. I1ot 11K ctaHoBUTCS cepBepoM.
10, ycTtanoBiIeHHOE Ha pabouell CTaHLKMHU, I03BOJISET il OOMEHUBATHCS JTAaHHBIMU C CEPBEPOM.
Haubonee pacipocTpaHeHHbIE CETEBbIE OlIEPALIMOHHAS CUCTEMBI:

- NetWare ¢upmsel Novel;

Windows NT ¢upmbr Microsoft;
UNIX dupmbr ATE&T,
Linux.

[TomuMo ceTeBOl onepaliOHHOM CHCTEMbl HEOOXOIUMBI CETEBbIE PUKJIIAIHbIE

[IPOrpaMMBbl, peau3yIolHe MPEUMYIIECTBA, IPEIOCTABIAEMbIE CEThIO.
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Puc. 1.9. Monenps kameHT-cepBep

Kpyr 3ana4, KoTOpbI€ BBIITOIHAIOT CEPBEPHI B UEPAPXUUECKUX CETAX, MHOT000pa3eH U
ciokeH. YToObl MpUCIocoOUTHCS K BO3pacTalOIUM OTPEOHOCTIM I0JIb30BaTeNel, cepBephl B
JIBC ctanmu cnenuanu3upoBaHHbIMU. Tak, HanpuMep, B onepannoHHoi cucteme Windows NT
Server cylecTBYIOT pa3JIMyHbIE TUIIbI CEPBEPOB:

1.  ®daiin-cepBepsl U NpuUHT-cepBepbl. OHU YNPABIAIOT JOCTYIIOM I0JIb30BaTENEH K
¢aitnam u npuntepaM. Tak, Hanpumep, A1 pabOTHI ¢ TEKCTOBBIM JIOKYMEHTOM BBI IIPEX]1€ BCETO
3amyckaete Ha cBoeM kommbioTepe (PC) TekcroBeriinpoiieccop. Jlanee TpeOyeMblil JOKyMEHT
TEKCTOBOI'O IIpOLEccCopa, XpaHaIuiics Ha (ailn-cepsepe, 3arpyaercs B namsath PC, u Takum
obpazoM Brl moxere pabotaTh ¢ 3TM noKymMeHToM Ha PC. [Ipyrumu cnoBamu, aitin-cepsep
MpeaHa3Ha4YeH I XpaHeHus (ailyioB U TaHHBIX.

2.  Cepsepsl npunoxenuii (B Tom gucie cepsep 6a3 nanusix (bJ1), WEB-cepsep). Ha
HUX BBITOJHSIIOTCS MPUKIIAHBIC YaCTH KIMEHT CEPBEPHBIX MPHIIOKEHUH (TIporpamMm). ITU
cepBepbl MPUHIUITUAIIBHO OTIMYAIOTCA OT (paiyi-cepBepoB TeM, UTO pu padoTte ¢ daiii-
CepBEpPOM HYKHBIN (aiisl WK JaHHbIE LIETMKOM KOMUPYIOTCs Ha 3anpamuBatoumii PC, a mpu
pabote ¢ cepsepom npuinoxeHuit Ha PC nepechuiaoTcst TOJIbKO pe3yibTaThl 3a1poca.
Hanpumep, o 3anpocy M0O>XKHO MOJYyYUTh TOJIBKO CIUCOK PAOOTHUKOB, POAUBIINXCS B CEHTAODE,
He 3arpyxas npu 3ToM B cBoto PC Bcro 0a3y TaHHBIX IepCcOoHAaIa.

3. TlouToBbIe cepBepHl yIPABISIOT Mepenadell 3IeKTPOHHBIX COOOIICHUN MEeXTY
MOJIb30BATENSAMU CETH.

4.  daxc-cepBepsbl YIPABISIOT HOTOKOM BXOASIIUX U UCXOASAIINUX (PaKCUMUTIBHBIX
cooO1IeHn yepe3 OJMH U HECKOJBKO (haKc-MOJIEMOB.

5.  KoMmMyHHKallMOHHBIE CEPBEPHI YIPABIAIOT HOTOKOM JIaHHBIX U MIOYTOBBIX
coobmennit mexxay nannoi JIBC u ipyruMu ceTsiMu Witk y1aJIeHHBIMH 110 JTb30BaTEIISIMUA Yepe3
MOJIEM U TenepoHHYIo JuHUI0. OHU ke o0ecreunBaroT JocTyn K Internet.

6. Cepsep cinyx0 KaTaJoro MpeaHa3HAuEH JJIs TOUCKA, XpPAaHEHUS U 3aIIHUThI
nHpopmaruu B cetu. Windows NT Server o0benunser PC B TOru4ecKkue rpynibl -JOMEHBI,
CUCTEeMa 3alUThl KOTOPBIX HAJENSET M0JIb30BaTEIeH Pa3IMYHbIMU IPaBaMU JIOCTYIIA K JIIOOOMY
CETEeBOMY pecypcy.

KnueHT siBiisieTcss MHUIIMATOPOM M HUCIIOJIb3YET 3JIEKTPOHHYIO OUTY WIN APYTHe
CepBUCHI cepBepa. B aToM mpoliecce KIMEHT 3arpaiiuBaeT BUA 00CTyKUBaHUsI, yCTaHABINBAET
CeaHc, OJy4aeT Hy)KHbIE €My PEe3yJIbTaThl U COO0MIaeT 00 OKOHYaHUH PAOOTHI.
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Cetu Ha Ga3e cepBEpOB UMEIOT JIYUIINE XapaKTEPUCTUKU U NTOBBILIEHHYIO HAJIeKHOCTb.
CepBep BiajieeT ri1aBHBIMH PECYPCAMH CETH, K KOTOPBIM 00paIIaroTCcsl OCTalbHbIE paboune
CTaHLIUU.

B coBpeMeHHOl KJIMEHT-CEpBEpHON apXUTEKTYpPE BbIIEIIAETCS YEThIPE IPYIIbl 00bEKTOB:
KJIMEHTBI, CEPBEPBI, JaHHbIE U CETEBbIE CIy>KObl. KIIMEHTHI pacrosaraorcsi B CHCTEMax Ha
paboumnx MecTax IoJjib3oBaTesel. JlaHHbIe B OCHOBHOM XpaHsTCs B cepBepax. CeTeBble CIIyKObI
SBIISIFOTCSI COBMECTHO M CIIOJIb3YEMBIMH CepBepaMH U JTaHHBIMU. KpoMe Toro ciyx0b
YIPaBJISAIOT MpoIeypaMu 00paboTKU TaHHBIX.

CeTn KJIIMEHT-CEPBEPHOMN APXUTEKTYPBI UMEIOT CIEAYIOUINE IPEUMYIIECTBA:

- TO3BOJISIFOT OPTaHU30BBIBATH CETU C OOJIBIIMM KOJMYECTBOM paOOUUX CTAHIINM;

- o0ecneynBalOT LIEHTPAIN30BAaHHOE YIIPABICHUE YUYETHBIMU 3aITUCSIMU T1OJIH30BATENEH,
0€30MacHOCTBIO M JOCTYIIOM, YTO YIPOIIAET CETEBOE aIMUHICTPUPOBAHNE;

- 3¢ (deKTHBHBIN JOCTYI K CETEBBIM pecypcaM;

- TOJb30BATEIIO HYKEH OJIMH MapoJib JJI BX0Ja B CETh U AJIs OMy4eHHs JOCTYIa KO
BCEM pecypcaM, Ha KOTOPBIE paclpOCTPaHAIOTCS IIPaBa I10JIb30BaTEIIs.

Hapsny ¢ npenMyniecTBaMu C€TH KIMEHT-CEPBEPHON apXUTEKTYPBI UMEIOT U PsifL
HEI0CTaTKOB:

- HEHCIIPaBHOCTb CEPBEPA MOXKET CHENaTh CETh HEPAOOTOCIIOCOOHOI;

- TpeOyIoT KBaJU(PULIMPOBAHHOTO IEPCOHANIA JJIsl aIMUHU CTPUPOBAHMS,

- UMerT 0o0Jee BBICOKYIO CTOMMOCTb CETeH U CETEBOro 000pyJ0BAHHUS.

Br160p apXuTeKkTyphl ceTu

Br160p apXuUTEKTYphl CETH 3aBUCUT OT Ha3HAYCHUS CETH, KOJIMUECTBA paOOYNX CTAHIIMI
U OT BBIMOJIHSEMBIX HA HEM AEHCTBUM.

Crnenyet BbIOpaTh OJJHOPAHTOBYIO CE€Tb, €CIIU:

- KOJIMYECTBO MMOJIb30BATENICH HE MPEBBIIIAET JECSITH;

- BCE MAIUUHBI HAXOAATCS OJIM3KO IPYT OT JIpyra;

- HMEIOT MecTO HeOobIHe (PMHAHCOBBIE BO3MOKHOCTH;

- HeT He0OXOIMMOCTH B CIEIIMATM3UPOBAHHOM CepBepe, TakoM Kak cepep b/l, paxc-
CepBep WM KaKoW-ITMO0 IpyToif;

- HET BO3MOXXHOCTHU WJIM HEOOXOJIMMOCTH B IICHTPAJIM30BAHHOM aIMUHUCTPUPOBAHHH.

Crnenyet BbIOpaTh KIMEHT-CEPBEPHYIO CETh, €CIIH:

- KOJHMYECTBO MOJb30BATENCH MPEBHILIACT IECATD;

- TpeOyeTcs IEeHTpaNIM30BaHHOE YIIPaBICHUE, 0€30MaCHOCTh, YIIPABICHUE PeCypcaMu
WM Pe3EpBHOE KOMMMPOBAHUE;

- HeoOXOIUM CHelaIu3upOBaHHBIN cepBep;

- HYXEH JOCTYIH K rJ100aJbHOM CeTH;

- Tpebyercs pa3aesaTh pecypchl Ha ypOBHE MOJIb30BaTENEH.

2.6 JladopaTopHasi padora Ne 6 (4 yaca)
Tema: «Apxurektypa Ethernet»

Ieab padoThi: M3y4nTh 0A30BYI0 TEXHOJOIHMIO JIOKadbHBIX cereir — Ethernet. ITpuobpectn
HAaBBIKK IMPOCKTHPOBAHUA CIIO)KHOM BEIYHCINTEILHON CETU PIRIE opraHusanuu, HMCIOHIeﬁ
HECKOJIbKO (PMIIMAJIOB, PACIOI0KEHHBIX Ha JOCTATOUHOM PacCTOSHUU JAPYT OT ApYra.

3agauu padoThI:

1. U3yunts TexHomoruto Ethernet;

2. O3HakoMuThCs ¢ MeTosioM noctynna CSMA/CD;
3. PaccmotpeTs onroBosokoHHEIH Ethernet;

4. O3HaKOMUTBCS C JOMEHOM KOJUTU3HUH.
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Iepeyenb NpuOOpPOB, MATEPUAIOB, HCIOJbB3YEMBbIX B JIADOpaToOpHOii padoTe:
1. Komnerotepnas JIBC.

Omnucanmue (xox) padoThI:

B 1980 r. MHCTUTYT MHXEHEPOB MO AJIEKTPOTEXHUKE M panuodiekTponuke (Institute of
Electrical and Electronics Engineers — IEEE) opranusoBan komutetr 802, B cOCTaB KOTOPOro
BOIITM PabouYre W HCCICIOBATEIbCKUE TPYIIIbI, 3aHUMAIOIIMECS CTaHIapTU3AINEH JTOKAIbHBIX
cereii. PesympraToM WX pabOTBI  CTal TMEPEYCHb CTAHAAPTOB, PErJIAMEHTUPYIOIIUX
MIPOEKTUPOBAHKE JIOKATTBHBIX CETEH

* |IEEE 802.1 — cranaapThl, OTHOCSIIUECS K YIIPABICHUIO CETAMHU;

* |IEEE 802.2 — o0muii cTanaapT ymnpasiieHus JorudaeckuM coeaunenueM (Logical Link
Control — LLC) u ympasnenus goctynom k cpeze (Media Access Control — MAC);

» |[EEE 802.3, 802.4, 802.5 — craHmapThl, ONpEACIAIONIME YIpPaBICHUE JOCTYIIOM K
cpene nepenaun naHHbiX (Ethernet, FDDI, Token Ring);

» |EEE 802.6 — crangapt aJis TOPOACKUX CETeH;

* |EEE 802.11 — cranmapt 6ecipoBOIHBIX TEXHOJIOTHI Iepeladu NaHHBIX;

* |IEEE 802.12 — cranmapT, onpenensifoIuil TEXHOIOTHIO TIepeiady JaHHBIX C METOJIOM
JocTyna "MmpUOpUTET 3alIpOCOB";

* U JpyTHeE.

Texnosorua Ethernet

Ethernet - aTo camblii pacipocTpaHeHHBIH Ha CETOAHSMIHUNA JCHb CTAHIAPT JIOKAIBHBIX
cereil. B 3aBucumoctu ot tHna ¢usndeckoit cpeanl cranmapt IEEE 802.3 umeer pa3nuuHble
MOJIH(UKALIAN:

— 10Base-5;

— 10Base-2;

— 10Base-T,;

— 10Base-FL;

— 10Base-FB;

— Fast Ethernet;

— Gigabit Ethernet.

Jlna mepenauu ABoUYHOW MHGOpPMAIUU MO Kabenmo A BCeX BApUAHTOB (DU3UUYECKOTO
ypoBHs TexHonoruu Ethernet, oOecneumBarommx mnpomyckHyro crnocoOHocTe 10 Mo6ut/c,
HCIOJIb3YETCSI MAaHYECTEPCKHI KOJI.

Bce Bumwsl cranmaptoB Ethernet (B tom umcne Fast Ethernet u Gigabit Ethernet)
UCIOJIB3YIOT OIMH U TOT e METOJ pa3felieHus: Cpeasl nepenaun JaHHbix - meron CSMA/CD.

Metoa nocryna CSMA/CD

B cersx Ethernet ucnonb3yeTcst MeTOI IOCTyMa K Cpeie Mepeiadyn JaHHbBIX, Ha3bIBaeMbIN
MemoooM KOJIeKMUBHO20 O00CMYNA ¢ ONO3HABAHUEM Hecyweu U O0OHapyjiceHuem KOJLMU3UL
(carrier-sense-multiply-access with collision detection, CSMA/CD).

DTOT METOJ HCHOJIb3YETCsl UCKIIOYHUTEIbHO B CeTAX ¢ oOmed MmuHOW (K KOTOPBIM
OTHOCATCS M PaJUOCETH, MOPOJMBIIME 3TOT MeToa). Bce KOMIbIOTEpHI TakoW CETH HMEIOT
HeHOCpeHCTBeHHHﬁ AOCTYyIl K O6HI€I71 IWHE, MTO2TOMY OHAa MOXCT OBITh HCIIOJIL30BaHa I
nepeaadyn JaHHBIX MEXOY JIFOOBIMHU ABYM4 y3JIaMU CCTH. HpOCTOTa CXEMBI IIOAKIIOYCHUA - 3TO
onuH w3 (axTopoB, omnpenenuBImx ycrnex cranpapta Ethernet. T'oBopst, 4yto kabenb, K
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KOTOPOMY IOJKJIIOUEHBI BCE CTAHIIMM, PA0OTACT B PEKUME KOLIEKMUeH020 docmyna (multiply-

access, MA).

Bce nannble, nepenaBaeMble 10 CETH, MOMELIAIOTCS B KaJIpbl ONPEIEICHHON CTPYKTYpBI
1 CHa0XalOTCsl YHUKAJIbHBIM aJpeCOM CTaHLIMK Ha3HA4YeHMsl. 3aTeM KaJp nepenaercs mo Kademto.
Bce craniuu, moakiOYeHHBIE K KaOenmro, MOTyT paclo3HaTh (akT Mepeqadyd Kaapa, U Ta
CTaHIIMS, KOTOpas y3HaeT COOCTBEHHbIM aJpec B 3arojoBKax KaJpa, 3aluChIBaeT €ro
COZIep)KUMOE B CBOW BHYTpeHHU# Oydep, oOpadaThiBaeT MOIydeHHbIE JaHHBIE U MOCHIIAET 11O
Kalemo KaJap-oTBET. AApec CTaHIMU-MCTOYHMKA TAaK)Ke BKJIIOUEH B MCXOJHBIM KaJp, MOITOMY
CTaHLHUA-TIOJIy4aTeNb 3HaeT, KOMY HYKHO I10CaTh OTBET.

[Ipu omucaHHOM MOAXOAE BO3MOXKHA CHTyallMs, KOIJa JIB€ CTAHLUU OJHOBPEMEHHO
IBITAIOTCA TepefaTh Kaap JaHHBIX MO oOmeMy kabemo. {18 yMEHbIIEHUS BEPOSTHOCTU 3TOU
CUTYyallul HEMOCPEICTBEHHO Iepel OTMPaBKOH KaJapa mepeaaromias CTaHIUs ClyIaeT Kadenb
(TO ecTb MPUHUMAET U aHAJIU3UPYET BO3HUKAIOIIME HA HEM 3JIEKTPUUECKUE CUTHAJIBI), YTOOBI
Oo0HapyXHUTh, HE TepefaeTcs JU YXKe Mo Kabemo Kaap NaHHBIX OT Apyrod craHuuu. Ecmm
onosnaemcs necywas (carrier-sense, CS), TO cTaHIUs OTKJIAJbIBACT Mepeaady CBOEro Kajapa 10
OKOHYAHMS 4Yy>KOM Iepenayd, U TOJbKO MOTOM IBITA€TCsl BHOBB €ro nepenats. Ho maxe npu
TaKOM aJrOpUTME JBE CTAaHIIUU OJHOBPEMEHHO MOTYT PELIUTh, YTO MO IIMHE B JAHHBIH MOMEHT
BPEMEHU HET Iepelaud, U HavyaTb OAHOBPEMEHHO IepenaBaTh CBOU KaJapbl. ['oBOpAT, uTO IpU
9TOM NPOUCXOAUT KOMIU3UA, TaK KaK COAEP)KMMOE O0OMX KaJpoB CTAJIKHBAETCsd Ha 00IIeM
Kaberne, 4TO MPUBOIUT K MCKaXEHUIO HHPOPMAIIHIH.

UroObl KOppeKTHO 00paboTaTh KOJUIM3UIO, BCE CTAHLIMU OJHOBPEMEHHO HAOIIOAAIOT 3a
BO3HUKAIOIMMHU Ha KaOene curHaiamu. Ecnu mnepenaBaemble W HaOMOJaeMble CHUTHAIIBI
OTJIMYAIOTCS, TO (UKCHUpPYETCs obnapyscenue kormusuu (collision detection, CD). [lms
YBEJIMYEHUSI BEPOSATHOCTH HEMEJJIEHHOIO OOHAapYyXEeHHUS KOJUIM3UM BCEMHU CTAHLMSIMHU CETH,
CUTYyalUsl KOJUIM3UM YCUJIMBAETCS MOCBUIKOM B CETh CTAaHLUSMHU, HAa4aBUIMMH Mepeaadyy CBOMX
KaJ[pOB, CIICIUAIBbHOM MOCIEI0BATEIbHOCTH OUTOB, HA3bIBAEMOM JaM-10C1e0068amMeIbHOCHbIO.

[Tocne oOHapyKeHUs KOJUIM3UU Tepefarolias CTaHIus 00s3aHa MPEKPaTUTh Mepeaady u
OKHJATh B T€UEHUE CIy4alHOTO MHTEpBala BPEMEHH, a 3aTEM MOXKET CHOBA ClIeNaTh MOMBITKY
nepenayu kajapa (pucyHok 6.1).

Metonq CSMA/CD onpezenser OCHOBHbIE BPEMEHHBIE U JIOTUYECKHE COOTHOIICHHUS,
rapaHTHPYIOIIMe KOPPEKTHYIO pabOTy BCeX CTaHIUI B CETH:

- Mexay IByMs MOCIe0BATEIbHO MEepeJaBaeMbIMH 0 O0IIeH MHMHE KaapaMu WH(OpMaLuu
JIOJDKHA BBIIEPKHUBATHCS May3a B 9.6 MKC; 3Ta may3a Hy)KHa JUIS IPUBEIEHUS B MCXOJHOE
COCTOSIHME CETEBbIX aJalTepoB Y3JOB, a TaKXKe I IMPEeloTBPAIlEHUS MOHOIOJIBHOTO
3axBaTa cpe/bl epeaun JaHHbBIX OJIHOM CTaHIUEH.

- Ilpu oOHapyXeHMM KOJUIM3MHM CTaHLHUS BBIAAET B CpeAy CHEelHalbHYI0 32-X OHUTHYIO
MOCJIEIOBATENbHOCTD (jam-MOCIeI0BaTENbHOCTh), YCUIMBAIOIIYIO SBJIEHHUE KOJUTU3UU IS
OoJiee HaJEKHOIO paclo3HaBaHUs €€ BCEMHU y3J1aMH CETH.

- Ilocne obHapyKeHUs KOJUIM3UM KaXKIbIA y3€JI, KOTOPBIM IepenaBall KaJp U CTOJKHYJCS C
KOJUIM3HEHN, MOCJIE HEKOTOPOU 3aJ€p>KKH MBITAETCS MOBTOPHO NEpeAaTh CBOW Kaap. Y3el
JeaeT MaKCHUMalbHO 16 MOMBITOK Mepenayd 3TOro Kaapa WHGOpMAalUU, MOCIE Yero
OTKa3bIBa€TCA OT €ro mnepeaayd. BenuyuHa 3alepKKH BBIOMpAETCS KaK PaBHOMEPHO
pacopenesieHHOe CllydailHoe YHUCIO W3 MHTEpBasia, JUIMHA KOTOPOro 3KCIOHEHIIMAIbHO
YBEJIMYMBACTCS C KaxXJ0i MonbITKOW. Takoil anropuT™M BbIOOpa BETUYMHBI 3aJEPKKU
CHMJKAeT BEPOSITHOCTh KOJUIM3UM U YMEHbLIAET MHTEHCUBHOCTD BbIIaYU KaJIpOB B CETh MpPU
€€ BBICOKOH 3arpyskKe.
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Pucynox 1 - CxemMa BO3HUKHOBEHHMSI KOJJTM3UM B MeTOIe ciyqaitHoro moctyna CSMA/CD (tp -
3aJiepKKa paclpoCTPaHEHMsI CUTHaJIA MEKy cTaHIusAMU A 1 B)

Bce mnapamerpsr npotokona Ethernet momo6panbl TakuM 00pa3oM, YTOOBI IpH
HOPMAaJIbHOM paboTe y3JI0B CETH KOJUIM3MH BCErja YeTKO paclo3HaBaivch. IMEHHO NIl 3TOrO
MUHUMaNbHas JJUHA MOJS JaHHBIX KaJapa JoJbKHA ObITh He MeHee 46 OaiT. JlnnHa kaOenbHOR
CHCTEMbI BBIOMpAETCsl TAKUM 00pa3oM, YTOOBI 3a BpeMs Iepefayu KaJpa MUHUMAIbHOW JUIMHBI
CUTHaJ KOJUIM3UM ycIesl Obl paclpoCTPaHUThCA O CamMoro JajbHEro ysna cetu. [lostomy miis
ckopoctu nepenauu gaHHbix 10 M6/c, ucnonszyemoil B cranaaprax Ethernet, makcumanbHOe
paccTostHUE MEXAYy IBYMs JIOOBIMH y3JlaMU CE€TH HE JOJDKHO mpeBbimarh 2500 meTpos.
HezaBucumo ot peanuzanuu usmueckoit cpeasl, Bce cetu Ethernet qomkHBI ya0BIETBOPSTH
JBYM OIPaHMYEHHUSM, CBSI3aHHBIM C METOAOM JOCTyIa: MAaKCHUMaJbHOE PACCTOSIHUE MEXIY
JIBYMS JTFOOBIMH y3JIaMH HE JTOJDKHO TpeBbimath 2500 M; B ceTn He TODKHO ObITh Oosee 1024
Y3J10B.

OnrtoBogoxkouusblii Ethernet

B kauectBe cpensl nepenaun gaHHbIX 10 MerabutHbiii Ethernet ncrmonbs3yer ontudyeckoe
BOJIOKHO. ONTOBOJIOKOHHBIE CTaHAAPThl B KaueCTBE OCHOBHOIO THUIA KaOelss PEeKOMEHAYIOT
JIOCTAaTOYHO JIeIIeBOE ONTUYECKOe BOJIOKHO, obaaaroiiee noiocoi npomyckanus 500-800 MI'i
pu JuinHe Kabens 1 kM.

OynkunoHanpHo ceTh Ethernet Ha onTudyeckoM kabesie COCTOMT U3 TEX )K€ 3JIEMEHTOB,
yTo U ceThb craHgapra l10Base-T - cereBbIX ajganTepoB, MHOTOMOPTOBOIO IOBTOPUTENS H
OTPE3KOB Kalessl, COEUHAIONIMX afjaiTep ¢ NopToM nosroputens. Kak u B ciayyae BUTOH maphl,
JUI COEAMHEHUS aJjanTepa C IOBTOPUTENIEM UCNOIb3YIOMCs 08a ONTOBOJIOKHA - OAHO COEIUHSET
BbIxo Tx amanrtepa co BxonoM Ry moBToputens, a gpyroe - Bxol Rx amantepa c¢ BeixomoM Tx
HOBTOPHUTEJS.

Cmanoapm FOIRL (Fiber Optic Inter-Repeater Link) mpencraBiser coOoOH IepBbIid
craaapt komuteta 8§02.3 my1s ucnonp3oBaHus onToBoJokHA B ceTsax Ethernet. On rapantupyer
JUIMHY OINTOBOJIOKOHHOM CBSI3M MEXAY MOBTOPUTENAMU O 1 KM mpu oOuied AIuMHE CeTH He
6onee 2500 M. MakcumabHOE YHUCIIO MOBTOPUTENEH MeEXAy JOObIMH y3i1amMu cetu - 4.
MakcumanbHoro auamerpa B 2500 M 31ech IOCTUYB MOXHO, XOTS MaKCUMAaJbHbIE OTPE3KU
Ka0elst MeXXIy BCeMU 4 TOBTOPHUTENSIMH, a TAK)KE MEXKIY MOBTOPUTEISIMA U KOHEYHBIMU y3JIaMU
HEJIOMYCTUMBI - HHa4Ye MOJayYnuTcs ceTh JiuuHoi 5000 M.

Cmanoapm 10Base-FL npencraBisier coO00H He3HAYMTENbHOE YIydllleHHWE CTaHaapTa
FOIRL. YBennueHa MOIIHOCTh NEPENATUYUKOB, IMOITOMY MAKCHMAJIBHOE PACCTOSTHUE MEXIY
y3JI0M M KOHIIEHTpaToOpoM yBeanduiaoch 10 2000 M. MakcumanbHOE YHMCIO TOBTOPHUTENEH
MEXAY y3JaMHU OCTaJIOCh paBHBIM 4, a MaKCUMallbHast JyIMHA ceTh - 2500 M.

Cmanoapm 10Base-FB mnpennasHadueH TOJBKO JJISI COCIMHEHUS IMOBTOPUTENICH.
Koneunble y31bl HE MOrYT HCIONb30BAaTh 3TOT CTAaHAAPT [Ji1 MHPUCOEIUHEHUS K HOpTaMm
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KOHIIEHTpaTopa. MexXy y3JlaMH CETH MOXKHO YCTaHOBUTHL 10 5 moBToputened 10Base-FB npu
MaKCUMAJIbHOM JuinHE ofHOro cermenTa 2000 M 1 MmakcumanbHOR JuiHe cetr 2740 m.

Kak um B cranmapre 10Base-T, onrtoBomokonubeie cTanmaptel Ethernet paspemaror
COCIUHATHh KOHIICHTPATOPHI TOJBKO B IPEBOBUAHBIC MEpapXUUECKHe CTPYKTyphl. JIroOble meTau
MEXAYy NOPTAMU KOHLIEHTPAaTOPOB HE JOMYCKAKTCS.

JlomeH koJLIM3Mii

B Texnonorun Ethernet, He3aBHCUMO OT MPUMEHSIEMOTO CTaHIApTa (GPU3UIECKOTO YPOBHS,
CYUIECTBYET IMOHSITHE JOMEHA KOJUTH3HA.

Homen xonmuzuil (collision domain) - »10 4wacte ceru Ethernet, Bce y3mbl KOTOpO#
Pacmo3HaOT KOJUTM3UIO HE3aBHCUMO OT TOTO, B KaKOM YacTW 3TOH CETH KOJIM3HS BO3HUKJIA.
Certs Ethernet, mocTpoeHHast Ha HOBTOPUTENSX, BCeria oopa3yeT OJUH A0MEH Koum3nui. JloMmeH
KOJUIM3UH  COOTBETCTBYET OIHOM  pasznmensieMoil  cpeme. MOCTBI, KOMMYTaTOpel U
MapIIpyTH3aTOpbl 1eA4T ceTb Ethernet Ha HECKOJIBKO JOMEHOB KOJIM3UH.

3ananue

CHpOGKTHpOBaTb BBI‘-II/ICJII/ITCJIBHYIO CCTh IJIA opraHmauI/m, HMGIOIlICﬁ HECKOJIBKO
¢unnanoB B pasnuuHbIX ropojax. Mcmnomns3yercs 4 ¢uinana B 4 HaceJICHHbIX MyHKTaX.
Uwnciio KOMIIBIOTEPOB B KakaoM (uimane - 5-5-8-6. PaccrosiHue Mexay cerMeHTaMH -
25-20-25-20 kM.

[Ipy NpOEKTUPOBAHUHM HKCIIOJIL30BaTh MAKCHMaJIbHO BO3MOXKHOE pa3zHOoOpasue
KOMMYHI/IKaIII/IOHHOFO 060py)103aHI/1$1. Ha CXeME y1<a3aTr, THUIIBI HCITOJIb30BAHHBIX CpCI[
Hepenatm JAHHBIX.

OnpeaenuTs HECKOIBKO MAapUIPYTOB MPOJABHXKEHUS MAKEeTa U3 OJHOIO y3Jia B JPYIoi,
COCTaBUTh TAOJIMILY MAPIIPyTHU3AINH.

CrnpoekTHpoBaTh CeTh Ui OPraHM3alMU, KOTOpask COCTOMT M3 HECKOJbKUX (DHINATIOB
(BapuaHThI IpeacTaBieHbI B Ta0uie A.1).

Tabauma A.1
BapuauTt KomnuectBo | UuCIIO KOMITBIOTEPOB KonnuectBo Paccrosinue mexy
¢dmmanos B KXKI0M (uimane HaCEJIEHHBIX CerMeHTaMu, KM
MTyHKTOB

1 7 (12)-(24-5) 6 250-(0,4)

2 8 (10-10)-(24-11) 6 (1,8)-120-(0,15)

3 9 2-3-12-8-16 5 0,2-1,5-0,13-0,4

4 7 12-26-18 7 18-23

5 8 5-8-4-6 8 250-500-750

6 6 18-24 6 530

7 8 (10)-(8-7)-(29) 7 123-(0,2)-12

8 7 (8-19)-(23) 6 0,2-300

9 9 (12-12-14)-(8-12) 6 (0,3-0,4)-(0,25)

10 8 5-5-8-6 8 25-20-25-20

11 7 12-8-14 7 21-10

12 6 36-8 6 12-5

13 8 (12-2-3)-(15) 6 (1,8-0,4-0,9)-13

14 7 (10-8)-(16-14) 6 14-3
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15 6 12-60 6 126

16 9 12-2-8-24-10 5 2-5-12-0,8
17 8 (11-5)-(3-12) 6 8-17
18 7 14-14-8 5 250-300
19 6 24-36 5 12

20 7 9-21-3 7 45-12-100

HeoOxomumo no0uthcss MakcuMaidbHOW 3((EeKTUBHOCTH MCHOJIB30BAHUS CETH IO
KPUTEPHIO 1[€HA-KauyeCTBO-CKOPOCTb.

2.7 JlabopaTopHasi padora Ne7 (2 yaca)

Tema: «MHOroMauIMHHBIE U MHOTOIIPOLIECCOPHBIE BHIUUCIUTEIBHBIE CUCTEMBI»

2.7.1 Heab padoThl: M3yYUTh MHOTOMAIIMHHBIE U MHOTONPOIECCOPHBIE BBHIYUCIUTEIHHBIC
CHCTEMBI.

2.7.2 3anaumn padoThI:

1. paccMOTpeTh MHOIOMAILIMHHBIE ¥ MHOT OIIPOLIECCOPHBIE BHIUUCIUTENILHBIE CUCTEMBI.

2.7.3 llepeyenb npudOPOB, MAaTEPHAJIOB, HCII0JIb3yeMbIX B J1a00paTOPHOM padoTe:

1. nepcoHaNbHBIM KOMIIBIOTEp, BKIIOUEHHBIH B ceTh [P, Microsoft Windows.

2.7.4 Onucanme (xoa) padoThi:

B Hacrosiiee BpeMs TeHACHIINS B Pa3BUTUH MUKPOIIPOLIECCOPOB U CUCTEM, TIOCTPOCHHBIX
Ha UX OCHOBE, HaIllpaBJIeHa Ha BCE OOJIbIIee MOBBIIIEHNE UX ITPOU3BOIUTEIHHOCTH.
BrraucnurenbHpie BO3BMOXXHOCTH JIFOOON CUCTEMBI JOCTUTAIOT CBOCH HAWBBICIIICH
MIPOU3BOAUTEIBHOCTH Osarogapst AByM GakTopam:

HCIOJIb30BAHUIO BHICOKOCKOPOCTHBIX 3JIEMEHTOB U MapaslieIbHOMY BBIIIOJIHEHUIO
OonbiIoro yncna onepanuii. HanpasieHus, CBS3aHHbBIE C TTOBBIIIEHUEM TP OU3BOIUTENLHOCTH
OTJEIbHBIX MUKPOIIPOLIECCOPOB, Mbl PACCMATPUBAIIN B MPEAbITYIIMX JIEKIHIX, @ B 3TOU JEKIUU
OCTaHOBHMMCsSI Ha BOIPOCaX pacrapasuieIuBaHus 00padoTku HH(POPMALIUH.

CymiecTByeT HECKOJIbKO BapUaHTOB KiIacCU(UKAIIMK CUCTEM TapaJlieTbHOU 00paboTKu
naHHbIX. [lo-BuauMoMy, camoil paHHel U HanboJiee N3BECTHOM SIBJISIETCS Ki1acCH pUKaIus
ApXUTEKTYpP BBIUHCIUTEIbHBIX CUCTEM, MPEAJIOKEHHas B 1966 rony M. @nrHHOM.
Knaccudukanus 6a3upyercss Ha HOHSITHH MMOTOKA, IO KOTOPHIM MOHUMAETCSI
MOCJIEIOBATEIHLHOCTh 3JIEMEHTOB, KOMaH/ MJIM JaHHBIX, 00pabaTeiBaeMas mporeccopoM. Ha
OCHOBE YHCJIa TOTOKOB KOMaH/I ¥ TOTOKOB JIAHHBIX BBIJEISIOTCS YEThIPE KJIacca apXUTEKTYyp:

SISD, MISD, SIMD, MIMD.

SISD ('sINgle INsTRuction sTReam / sINgle data STReam ) - oquHOYHBIH TOTOK
KOMaH]l U OJUHOYHBINA OTOK AaHHBIX. K 3TOMY KJlacCy OTHOCATCS IPEX /1€ BCETo KJIaCCHUECKHe
MoCJIeIOBaTEIbHbIC MAIIIMHEI, HJIM, HHAYE, MAIIMHBI ()OH-HEHMaHOBCKOr0 THNa. B Takux
MalIMHAX €CTh TOJIbKO OJIMH IIOTOK KOMaHJ, Bce KOMaH 1bl 00pabaThIBalOTCA MOCIEA0BATEIBHO
JPYT 3a APYTrOM U KaXKJas KOMaH/1a UHUIIMUPYET OJIHY OIEepaIyio ¢ OAHIUM MOTOKOM JaHHbIX. He
UMEeT 3HaueHHs TOT GaKT, YTOo A1 YBEIUYEHUS CKOPOCTU 00pabOTKU KOMaH U CKOPOCTH
BBITIOJIHEHHS apU(PMETHUESCKUX OMEPAIHii MPOIIECCOP MOXKET UCIIOIb30BATh KOHBEHEPHYIO
00paboTky. B TakOM MOHUMaHWK MAIIMHBI TAHHOT'O Kjlacca (PaKTUYECKU HE OTHOCATCS K
MapajuieIbHbIM CHCTEMAaM.

SIMD ( sINgle INsTRuction sTReam / multlPle data STReam ) - oguHOUYHBIH TOTOK
KOMaH/T 1 MHO)KECTBEHHBIN MOTOK JaHHBIX. [[pUMEHUTETBHO K OJHOMY MHUKPOIPOIIECCOPY ITOT
nonxof peanu3oBad B MMX- u SSE- pacmmpeHusx coBpeMeHHBIX
MUKporporeccopoB. Mukpomnporeccopubie cuctembl Tuna SIMD cocrost 3 6ombiioro uncia
UJCHTUYIHBIX MPOIIECCOPHBIX AJIEMEHTOB, UMEIOIINX COOCTBEHHYIO MaMATh. Bee mporeccopHbie
AJIEMEHTHI B TAKOW MAIIIMHE BBITIOJHSIOT OJJHY M TY € MPOrpaMmy. ITO TO3BOJISIET BHIMTOIHATh
OJTHY apu(PMETHIECCKYIO OTIEPAILIMIO CPa3y HaJl MHOTUMHU JaHHBIMH - 3JIEMEHTAMHUBEKTOPA.
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OueBuAHO, 4TO TaKasi CUCTEMa, COCTaBJIEHHAs U3 OOJIBIIOro YKCia MPOLECCOPOB, MOXKET
00€CIeunTh CYIIECTBEHHOE MOBBIIIEHUE TPOU3BOAUTEILHOCTU TOJBKO HA TEX 3a/1a4ax, nIpu
pEIIEHUHU KOTOPBIX BCE MPOLIECCOPHI MOT'YT JI€TaTh OHY U TY K€ paldoTy.

MISD (multlPe INSTRuction sSTReam / sINgle data STReam ) - MHO>XEeCTBEHHBIN TOTOK
KOMaH/l U OJIMHOYHBIN ITOTOK AaHHbIX. OnpeneneHnenogpa3syMeBaeT HaJluuue B apXUuTeKType
MHOT'HX ITPOIIECCOPOB, 00pabaThIBAIOIINX OMH U TOT K€ NOTOK JaHHBIX. P nccnenoBaTeneii k
JAHHOMY KJIACCy OTHOCSAT KOHBEHEPHbIE MAILIMHBI.

MIMD (multlPe INsTRuction sTReam / multlPle data STReam ) - MHOXXeCTBEHHBII
ITIOTOK KOMaH/ 1 MHOKECTBEHHBIN TOTOK JTaHHBIX. ba30BOMMO/IENIbIO BEIUUCICHUI B 3TOM
cilydae SIBJIS€TCSl COBOKYITHOCTh HE3aBUCHMBIX MPOIIECCOB, AMU30JUUECKH 00paIIatOII X CsI
K pa3JeisieMbIM JaHHBIM. B Takol cucTeMe KaKIbIi NPOLECCOPHBIN 3JIEMEHT BBIITOIHSIET CBOKO
IIporpamMmy JOCTaTOYHO HE3aBUCUMO OT APYTHX IPOL[ECCOPHBIX
aneMmeHToB. Apxutektypa MIMD naer 60mb11yto THOKOCTB: IPU HAJIMYMM aJIEKBATHOM
MOJIZICPAKKHU CO CTOPOHBI alMapaTHBIX CPEACTB U MporpaMMmHoro odecrnedenus MIMD moxer
paboTaTh KaK OHOMOJIb30BaTENIbCKAs CHCTEMA, 00eCIeunBas BbICOKOIPOU3BOIUTENBHYIO
00paboOTKy AaHHBIX JUUIs OZIHOM MPUKJIAAHON 3a/1a4uM, KaK MHOTOIIPOrpaMMHasi MalllHa,
BBITOJIHSIONIAsi MHOXKECTBO 3aJ1a4 NIapaJulesibHO, U KaK HEKOTopasi KOMOMHALIUS 3TUX
Bo3MokHOcTel. K Tomy xe apxurektypa MIMD moxeT ncrnosp30Bath Bce NpeuMyIiecTBa
COBPEMEHHON MUKPOIIPOLIECCOPHOM TEXHOJIOIMU Ha OCHOBE CTPOrOro yuera
COOTHOILIEHHS CTOMMOCTB/TIPOM3BOUTENBHOCTD. B 1€l CTBUTETBHOCTH IPAKTUYECKU BCE
COBPEMEHHBIE MHOT OIIPOLIECCOPHBIE CUCTEMBI CTPOSTCS Ha TEX K€ MUKPOIIPOLECCOPaX, KOTOPbIE
MO’KHO HalTH B IEPCOHAJIbHBIX KOMIIBIOTEPAX, pa00YMX CTAHLUAX U HEOOJbIIUX
OJTHOIIPOLIECCOPHBIX CEpBEpax.

Kak u mo6as npyras, npuBeieHHas Bblllle KJacCH(UKalUs HECOBEPIIEHHA: CYIIECTBYIOT
MalIMHBI, IPSMO B HEE HE MONaIalollre, UMEIOTCS TaKKe BayKHbIE IPU3HAKU, KOTOPBIE B 3TOU
KJ1accu (PUKAIUU He yYTeHbl. PaccMOTpUM KilaccH (pUKALIHMIO MHOTOIPOLIECCOPHBIX U
MHOIOMAIIMHHBIX CHCTEM Ha OCHOBE JPYroro MpU3HaKa - CTENEHU pa3AeieHus
BBIYHUCIIUTEIBHBIX PECYPCOB CHCTEMBI.

B 5TOM ciy4ae BBIAEIAIOT cneqyromue 4 Kaacca CUCTEM:

CHCTEMbI C CHMMETPUYHOM MYJIbTUIIpOLIeCCOpHON 00paboTkoii (symmeTRic
multIProcessINg), nmun SMP-cuctemsr;

CHCTEMBI, IOCTPOEHHBIE 110 TEXHOJIOTUH HEOJHOPOJHOrO TOCTyNa K maMsTH (non-un
IForm memory access), miu NUMA-cucremsr;

KJIaCTEPHI;

CHCTEMBbI BBIYMCIICHUH ¢ MaccoBbIM mapasuienu3moM (massively parallel processor),
wn MPP-cucremsl.

CaMbIM BBICOKMM YPOBHEM MHTErpalli pecypcoB 001agaeT CucTeMa ¢ CUMMETPUYHOMN
MYJIBTHIIPOLIECCOPHOI 00paboTKoit, nim SMP-cucrema (puc. 13.1).

B 2011 apxuTeKkType BCe MpoLeccopsl UMEIOT PaBHOIIPAaBHBIN JOCTYI KO BCEMY
MIPOCTPAHCTBY ONEPATUBHOW NaMATH U BBoAa/BeiBozia. [loaTomy SMP-apxuTekTypa Ha3bIBaeTCs
cumMmerpuuHoil. Ee untepdeiics! focryna k mpoctpancTBy BBoza/BeiBoaa u OlIl, cuctema
yIpaBlIeHUs K3II-aMAThbIo,cucTeMHoe [1O U T. 1. moCcTpOeHbI TaKUM 00pa3oM, YTOObI
o0ecrieunTh COrflacoBaHHBINA JOCTYI K pa3aeliieMbIM pPecypcaM.
CooTBercTByIOLIMEMEXaHN3MbI OJIOKMPOBKHU 3aJI0’KEHBI U B IIMHHOM MHTepdeiice, u B
KOMIIOHEHTaX OMEepalMOHHON CUCTEMBbI, U IIPU MOCTPOSHHUH K311,
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Puc. 13.1. Cucrema ¢ CMUMMETPUYHON MYJIbTHIIPOLIECCOPHON 00pabOTK O

C Touku 3peHus npuKiIaaHoi 3anaun, SMP-cucrema npeicraBisieT coO0H eaMHbBIN
BBIYUCIIUTEILHBIM KOMIUIEKC C BEIYUCIUTEIBHBIMEI PECYPCAMH, PONOPIINOHATHHBIMA
KOJIMYECTBY IpolieccopoB. PacnapanieniBanue BEIYMCICHUNH 00eCIeYMBAETCs ONepaliOHHON
CHCTEMOM, YCTAaHOBJICHHOW Ha OJIHOM M3 MpoIieccopoB. Best cucrema paboTaer mog
ynpasienueM equHoi OC (o6sraH0 UNIX-niogo6Hoi#, Ho m1s Intel-mnatdopm nomnepxuBaeTcs
WINdows NT).

OC aBTOMaTHYECKH B MpoLEecce paboThl pacnpeaeseT MPoLecchl M0 MPOLECCOPHBIM
SIpaM, ONITUMHU3HPYSI HCIIOJIb30BAHUE PECYPCOB. Sapa 3a1eHCTBYIOTCS paBHOMEPHO, U
MIPUKJIaJHbIE TPOrpaMMBbl MOT'YT BBINOJIHATHCS NapaieIbHO Ha BCEM MHOXecCTBe siiep. [Ipu
3TOM JIOCTHTAETCSl MAaKCUMAIBbHOE OBICTPOICHCTBHE CUCTEMBL. Ba)KHO, UTO [T CHHXPOHU3AIIUN
MPHIIOKEHUI BMECTO CIOKHBIX MEXaHU3MOB U MMPOTOKOJIOBMEXITPOLIECCOPHON KOMMYHHUKAIIUU
npumMensitoTcs crangaptabie GyHKuu OC. Takum 006pazom, mpoiie peaaru30BaTh MPOEKTHI €
pacrnapaieiBaHieM IPOrpaMMHBIX TOTOKOB. O01as 115t coBoKynmHocTH sijiep OC mo3BosisieT ¢
TTOMOIIIBIO CITY’KEOHBIX HHCTPYMEHTOB COOMPATh CTATUCTUKY, SAMHYIO JIJIST BCEH apXUTEKTYPHI.
CoOTBETCTBEHHO, MOYKHO OOJIErYUTh OTJIAJKY U ONTUMH3ALUIO MPUIIOKEHUH Ha 3Tare
pa3paboTKK WM MacIITaOMpPOBaHUS IS IPYTUX (POPM MHOTOIPOLIECCOPHON 00paOOTKH.

B o0uem ciyuyae npuiioxeHue, HalucaHHOE 1J1s OJTHOIIPOLIECCOPHOM CUCTEMBI, HE
TpeOyeT MoaupuKaINK IIPH €ro IEePeHOoce B MYJIbTUIIPOLIECCOPHYIO cpexy. OqHaKo st
ONTUMANBHOIN paboThl mporpaMmMbl 1M yacteit OC OHM MepenuChIBAIOTCS CIEUANBHO [T
paboThl B MyJIbTUIIPOIIECCOPHOU CpeIe.

CpaBHUTEIBHO HEOOJIBIIOE KOJINYECTBO IIPOLECCOPOB B TAKMX MAIIMHAX I103BOJISET
HMMETh OJIHY I[EHTPAIIM30BAaHHYIO OOIIYIO TAMATh U O0BbEIUHHUTH MPOI[ECCOPHI U TAMATH C
MMOMOUIBIO OJTHOM LIWHBI.

CraepxuBaromuM (aKkTOpoM B MOAOOHBIX CHCTEMAX SBJISIETCS MPOITYCKHAs
CIOCOOHOCTh MaruCTPaJIM, YTO MPUBOIUT K UX TUIOXOW MacmTabupyeMocTu. [IpuunHoii 3Toro
SIBIIIETCS TO, YTO B KaXKJbIi MOMEHT BPEMEHH IIMHA CIOCOOHA 00pabaThIiBaTh TOJIBKO OJHY
TPaH3aKIHI0, BCIEACTBUE YEro BO3HUKAIOT IPOOJIEMBI pa3pelieHHs] KOH(IJIMKTOB Mpu
OJTHOBPEMEHHOM 00palIeHNH HECKOJIBKUX MPOLECCOPOB K OJTHUM M TeM e 00JacTsM o01eit
(dbu3ndeckoii maMsTi. BerauciuTenpHbIe 2JIEMEHTH HAUMHAIOT MeaTh Apyr apyry. Korna
MIPOU30I/IET TAKOW KOH(IUKT, 3aBUCUT OT CKOPOCTH CBSI3U M OT KOJIMYECTBA BBIYUCIUTEIBHBIX
anemeHTOB. KpoMe Toro, cuctemHasi mHa UMeeT OrpaHUuYEHHOE YUCIIo clIOTOB. Bee 3To
OYEBUJIHO MPETMSITCTBYETYBEINYECHHUIO TPOU3BOAUTEIBHOCTU MPU YBEITUUCHU U YK CIIa
IpoIeccopoB. B peanbHbIX cHCTEMaX MOXHO 3a/1IeHCTBOBAaTh He 6oJiee 32 mporeccopos.
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B coBpeMeHHBIX MUKpOIIpoLeccopax MoAAepKKa IIOCTPOEHUS MYJIbTHUIIPOLIECCOPHOM
CHCTEMBI 3aKJIaJbIBACTCS HAa YPOBHE amnmnapaTHon peanmusanun MII, uto
Jieflae€T MHOT OIIPOLIECCOPHBIE CUCTEMBI CPABHUTEIBHO HEJOPOTUMHU.

Tak, myisa obecriedeHnst BO3MOXKHOCTH pabOThI Ha
OOIIIYI0 MarucTpab KaxIplii MUKpornporeccop pupmser Intel Hauunas ¢ Pentium Pro umeer
BCTPOCHHYIO MOJICPKKY ABYXPA3psAHOTO UACHTU(HUKATOpaA IIpoIieccopa -

APIC (Advanced Programmable INTerrupt ConTRoller). ITo ymonuanuto CPUc cambim
BBICOKMM HOMEPOM HJIeHTH (PUKATOpa CTAHOBUTCS MPOIIECCOPOM HadyaJIbHON 3arpy3KH.

Takas unentudukanus odneryaet apoutpax muHel JaHHbIX B SMP-cucreme. [logoGHbIe
cpenctea Mbl Bugenu v B MII Power4, riie Ha annmapaTHOM ypOBHE MOAAEPKUBAETCS CO3AaHUE
MuKpocxeMHoro moayiat MCM u3 4 MukpormporeccopoB, BKIFOYAOIIET0 B COBOKYITHOCTH 8
IIPOLIECCOPHBIX A1EP.

Ceromust SMP mupoko npuMeHsIoT B
MHOTOTIPOIIECCOPHBIX CYIIEPKOMITBIOTEpaX U CEPBEPHBIX MpUIoKeHUsAX. OgHAKO eciu
HE0OXOJMMO 1€TepMHUHUPOBAHHOE HCIOJIHEHUE IPOrPaMM B peaslbHOM MaclluTade BpeMeHH,
HanpuMep, Ipy BU3yaIU3all1 MyJIbTUMEAUHHBIX JTaHHBIX, BO3MOXHOCTH CYI'yOOCMMMETPUYHON
00paboTKH BECbMa OrpaHUYEHbl. MOXKET BOZHUKHYTh CUTYyallHsl, KOT/1a IPUIIOKEHNUS
BBITIOJIHSIEMbBIE Ha pa3JIMUHbIX SApax, oopamaroTcs Kk oqHoMy pecypey OC. B atom
cllydae JOCTYII MOJIyYUT TOJIBKO OJTHO U3 AJEp.

OcranbHble OyAyT NPOCTauBAaTh 10 BHICBOOOXKAECHUS KPUTHUECKON 00JIACTH.

EcTecTBEHHO, IIPH 3TOM PE3KO CHUXKAETCS IPOU3BOJUTENBHOCTD IIPUIIOKEHUI pPeabHOro
BPEMEHU.

Hcuepnanue npou3BoUTENbHOCTH cucTeMHON mMHBI B SMP-cuctemax npu nocrymne
OO0JIBIIIOr0 YK CIIa MIPOLECCOPOB K 00IIeMYy MPOCTPAHCTBY ONEPATUBHON NaMSATH U
MIPUHLUITHATIBHBIE OPAHUYEHHS] IIUHHONW TEXHOJIOIMH CTaJId IPUYUHON CAepKUBAHUS pOCTa
npousBoguTenbHocTd SMP-cucrem. Ha nanHblil MOMEHT 3Ta mpo0seMa Mmoxy4usa ABa pelieHus..
[IepBoe - 3aMeHa CHCTEMHON IIMHBI HA BBICOKOITPOU3BOAUTEIIbHBIA KOMMYTAaTOP,
obecrieunBarOINil 0THOBPEMEHHbIM HEOJOKUPYIOIINH TOCTYII K pa3InYHbIM YU9aCTKaM MaMsITH.
Bropoe pemienue npeanaraer texnonorus NUMA.

Cucrema, moctpoenHas o texanojorun NUMA, npeacrasisier co6oit Habop y3IoB,
KKl U3 KOTOPBIX, [0 CYTH, SIBJIsIeTC (QYHKIIMOHAIBEHO 3aKOHYEHHBIM OJTHOIPOIIECCOPHBIM
mwm SMP-komnbroTepoM. Kakaplit ©MeeT cBOe JIOKaJIbHOE MPOCTPAHCTBO ONEPATUBHOM MaMsATH
¥ BBOJa/BhIBO/Ia. HO ¢ TOMOIIIBIO CHIEMATbHOM JIOTHKH KaKIBIH UMEET TOCTYII K IPOCTPAHCTBY
OIIEPAaTHBHOM MaMATH U BBO/IA/BBIBOJA JIFOOOTO Ipyroro y3na (puc. 13.2). duznvecku
OTZAENBHBIE YCTPONCTBA NAMATH MOTYT aJpECOBAThLCS KaK JIOTUYECKH E€IMHOE aJPECHOE
IPOCTPAHCTBO - 3TO 03HAYAET, UTO JHOOOHIpOLIeCCOp MOXKET BBITOIHATH 00OpaleHHst K JH00bIM
s4elKaM NaMATH, B IIPEAIIOJIOKEHUH, YTO OH UMEET COOTBETCTBYIOIME IIpaBa AOCTYIIA.
IToaTOMY MHOr1a TAKHE CUCTEMBI HAa3bIBAKOTCS CUCTEMAMH C PACIIPENEIIEHHON pa3iessseMon
namsteio (DSM - disTRibuted shared memory).
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Puc. 13.2. Cucrema, nocTpoeHHast 10 TEXHOJIOIMH HEOJAHOPOAHOIO A0 CTYIA K MaMATH

[Ipu Takoil opraHuzanuy NaMsATh KaXXI0ro y3Jia CHCTEMBI IMEET CBOIO aJ[pEeCcallfio B
aJpECHOM IPOCTPAHCTBE BCel cHCTeMBbl. JIornka qocTymna K pecypcam ornpeaenseT, K naMsaTi
KaKOr'o y3Jia OTHOCHTCS BBIpaOOTaHHBIH MpolieccopoM aapec. Eciu oH He MpUHAAIEKUT MaMITH
JAHHOTO Y3J1a, OPraHU3yeTCs 0OPAIEHHE K IPYTOMY Y3JIy COTJIACHO 3aJI0KEHHOM B JIOTHKE
JIOCTyTIa KapTe ajgpecoB. IIpyu 3TOM J0CTyn K JIOKaJbHON NaMSATH OCYIIECTBISETCS B HECKOIBKO
pa3s ObIcTpee, YeM K y/IaJIeHHOM!.

[Tpu ucnonp3oBaHuK Hanbolee pacnpocTpaHeHHoro ceituac Bapuanta cC-NUMA (cache-
coherent NUMA - Heo{HOPO/IHBIM JOCTYII K MTAMSITH C COTJIACOBAHUEM COJEPIKUMOTO KAIII-
MaMsTH) 00ecredrBaeTCs KAIIMPOBAHKUE JAHHBIX ONEPATUBHON MaMSTH APYTUX Y3JIOB.

OO0bI4HO Bes cucreMa paboTaet non ynpasienueM equHoi OC, kak B SMP. Bo3MoxHBI
TaKXe BapuaHThl JUHAMHYECKOT O Pa3/ieJIeHHsI CHCTEMBI, KOTJ1a OTAENIbHbIE pa3felibl CHCTEMBI
paboraroT oy ynpasieHueM pazHbix OC.

JloBOJIbHO 00JIBIIIOE BPEMS 1OCTYTIA K ONEPATUBHOM MaMATH COCETHUX
y3710B 110 cpaBHeHHUIO ¢ foctynoM kK OII cBoero y3ma B NUMA-cucremMax Ha HacTOSIIMI MOMEHT
JIeNIaeT TAaKO€ UCIOJIb30BAHKE HE BITOJIHE ONTUMAJILHBIM.

Tax uto monuoit pyaknuonansHocThI0O SMP-cictem NUMA-koMIIBIOTEPBI Ha
CErOAHSIIHUHN AeHb He 001anarT. OmHako cpeau cuctem obmiero HazHaueHust NUMA-
CHCTEMbI UIMEIOT OIH U3 HanboJiee BBICOKMX MOKa3aTeseil o MacrabupyemMocTy H,
COOTBETCTBEHHO, MO POU3BOIUTENBHOCTH. Ha ceronHs MakcuMaabHOE YHCIIO POLIECCOPOB B CC-
NUMA-cuctemax moxet npespimath 1000 (cepust OrigIN3000). Onun u3 Haubonee
MIPOU3BOIUTEIBHBIX CYIIePKOMIBIOTEPOB - Tera 10 - mmeer npousBoautensHocThio 60 Tdutorc u
cocrout u3 544 SMP-y3110B, B K&KJIOM U3 KOTOPBIX HaXOIUTCS OT 8 10 16
nporeccopos Itanium 2.

CrnenyroummM ypoBHEM B MepapXuu NapajuIeTbHBIX CUCTEM SBIISIOTCS KOMITJICKCHI, TAKXKE
COCTOSIIIIME U3 OTJENbHBIX MAIIMH, HO JIMIIb YACTUYHO Pa3AeNsAole HEKOTOpbIe pecypchl. Peun
UJET 0 KJIacTepax.

2.8 JlabopaTopnas padora Ne 8 (2 yaca)

Tema: «Texuonorust Token Ring»

Lear pa6oThl: M3yuyuTh 0A30BYI0 TEXHOJOTHIO JIOKaJbHBIX cereid Token Ring, mapkepHbIid
METOJ] 1OCTYIA K pa3/iesIieMoi cperie.

3agaum padoThI:

1. U3yunts Texnonoruto Token Ring;

2. O3HaKOMHUTBCS ¢ MAPKEPHBIM METOAOM JIOCTYIIA K pa3/leNIeMOi Cpee;

3. PaccmotpeTs gusnueckuii ypoBenb TexHosioruu Token Ring.
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Ilepeyens npudopoB, MaTepuaIoOB, HCNOJIb3yeMbIX B J1a00opaTopHoii padoTe:
1. Komnerorepnas JIBC.
Onucanue (xoa) padboThi:

Ceru Token Ring, tak ke kak u cetnm Ethernet, xapaktepu3yer pazjaensgemas cpena
nepesavu JaHHbBIX, KOTOpas B IaHHOM CJIy4ae COCTOUT M3 OTPE3KOB KaOells, COeNUHSIOMINX BCe
CTaHIIMU CETH B KOJbI0. KoNbIlo paccMaTpuBaeTcs Kak OOINMN paslenseMblil pecypc, W IS
JOCTynla K HeMy TpeOyercs He CclydyallHBId anroput™, kak B cersx Ethernet, a
JeTepMUHUPOBAHHBINA, OCHOBAHHBII Ha Mepeade CTaHLMAM IIpaBa Ha MCIOJIb30BaHHE KOJbla B
OIpENeJICHHOM TOpsiiKe. DTO MpaBo IepeaeTcsl ¢ MOMOIIbI0 Kajpa CHeluanibHOro ¢gopmara,
Ha3bIBAEMOI'0 MapKepoM WA mokeHoM (token).

Texnonorus Token Ring Ovun paspaborana xommanueir IBM B 1984 romy, a 3atem
nepeqaHa B KauecTtBe npoekra cragaapra B komuteT IEEE 802, koTopblil Ha ee OCHOBE I pUHSI B
1985 rony crangapt 802.5.

Cetu Token Ring pabGorator ¢ aBymsi OMTOBBIMH cCKopocTsimMu - 4 u 16 MoOwut/c.
CMmenieHue cTaHIMil, paboTaOMIMX Ha Pa3IMYHbBIX CKOPOCTSIX, B OJJHOM KOJIbIIE HE I0MyCKAaeTCS.

Texnonorus Token Ring sBisieTcss Oonee cioxxHoi TexHosorueit, yem Ethernet. Ona
obmajgaer cBoiicTBamu oTka3zoycrodumBoctd. B cerm Token Ring ompenenensl mpouenypsl
KOHTpOJIsL pabOThl CETH, KOTOPbIE UCHOJB3YIOT OOpaTHYIO CBSI3b KOJIBIIEOOPAa3HOM CTPYKTYpBHI -
MOCTIAHHBIN KaJp BCEr/a BO3BpAllaeTcs B CTAHIMIO - OTIPAaBUTENb. B HEKOTOPBIX Cllydasx
oOHapyKEHHbIE OIIMOKU B paboTe CEeTH YCTPaHSAIOTCS aBTOMATHYECKH, HAIPUMEP MOXKET OBITh
BOCCTAHOBJICH MOTEPSHHBIA Mapkep. B npyrux ciydasx OmUOKU TONBKO (PUKCHPYIOTCS, a MX
yCTpaHEHUE BHIIOIHIETCS BPYUHYIO 00CITYKHBAIOLIUM IIE€PCOHAJIOM.

Jliss KOHTpOJISL CeTH OJHA M3 CTAHLMM BBINOJHSAET POJb TaK Ha3bIBAEMOI'O AKMUBHO20
MoHumopa. AKTUBHBIA MOHUTOP BBIOMpPAeTCs BO BpeMsl HHULMAIM3AIMHN KOJIbLA KAaK CTaHIIHS C
MakcuMmanbHbIM 3HaueHueM MAC-anpeca, Eciau akTUBHBIH MOHMTOpP BBIXOJUT U3 CTPOS,
npoleaypa MHUIUAIN3AIUN KOJblla MOBTOPSETCS M BBHIOMpAETCs] HOBBIM aKTHBHBIH MOHHUTOP.
YroObl ceTh Morya oOHapyKUTh OTKa3 aKTMBHOTO MOHHUTOpPA, MOCIEIHUI B pabOTOCIIOCOOHOM
COCTOSIHMM KaXKJIble 3 CEeKyH/Ibl TeHEepHpYeT CllelnaIbHbIN KaJap cBoero npucyrcrsus. Ecium ator
KaJIp He MOsBJIsieTCs B ceTH Oosiee 7 CEKyH/I, TO OCTaJIbHbIE CTAHLIUU CETH HAUMHAIOT MPOLENYPY
BBHIOOPOB HOBOT'O AKTUBHOT'O MOHUTOPA.

MapkepHblii MeTO 10CTYNA K pa3eisieMoii cpeae

B cerax ¢ mapkepnvim memodom odocmyna (a x HuUM, Kpome ceredi Token Ring,
otHocsaTest ceth FDDI) mpaBo Ha mocTynm K cpeae mepemaercs HUUKJIMYECKH OT CTaHIMHM K
CTaHLIUU IO JJOTUYECKOMY KOJIBITY.

B cetu Token Ring xonbuo oOpa3yercs orpe3kamMu Kalels, COEQUHSIOIMMU COCEIHNE
craHuuu. Takum oOpa3oMm, Kaxkaash CTaHIUS CBsi3aHAa CO CBOEH MpEAIIeCTBYIOLIEH U
MOCJICTYIOIIEH CTaHIIMEH U MOXKET HEMOCPEICTBEHHO OOMEHUBATHCS JAHHBIMU TOJBKO C HUMH.
Jns obecrneueHuss NOCTyNa CTaHUUA K (U3UYECKOW CpeAe MO KOJbLy IUPKYIUPYET Kaap
cnenuanbHoro ¢opmarta U Ha3HaueHus - mapkep. B cetu Token Ring mobas cranuus Bceraa
HEMOCPECTBEHHO IMOJIydaeT NaHHBIE TOJBKO OT OJHOW CTAHIMHM - TOH, KOTOpas SBISETCS
npeaplayimed B KoJsiblle. Takas CTaHUUS Ha3bIBACTCA OAUNCAUWUM AKMUBHBIM COCEOOM,
pacnoaoxcennvim eviuie no nomoxy (manubix) - Nearest Active Upstream Neighbor, NAUN.
[lepenauy xe JaHHBIX CTAHIUS BCErJa OCYLIECTBJSIET CBOEMY OJimkailliemy coceny BHHU3 IO
MOTOKY JIaHHBIX.

[TomyunB Mapkep, CTaHIUS AHATU3UPYET €ro W MPU OTCYTCTBHHM y Hee JAaHHBIX IS
nepefayn 00ecreunBaeT ero MpoABIKEHHE K cieayronieil ctaniuu. CTaHnus, KOTopas uMeeT
JaHHBIE JJI Tepeayu, MpU MOJIYYEHUH MapKepa M3bIMaeT ero U3 Kojblla, YTO JaeT el mpaBo
J0CTymna K (pU3MUecKol cpene U Mepefadn CBOMX JaHHBIX. 3aTe€M 3Ta CTaHIUS BBIJAET B KOJIBIO
KaJlp JaHHBIX YCTaHOBJICHHOTrO QopmaTa IocieaoBaTtenbHo nmo outam. IlepenanHble naHHBIE
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IIPOXOJAT 10 KOJIbILY BCErJia B OJHOM HalpaBJIEHUH OT OJHOW cTaHLMU K Ipyroil. Kagp cuabxen
aZipecoM Ha3HAYEHUS U aJpecoM HMCTOUHUKA.

Bce crannum koiblia peTpaHCIMPYIOT Kaap HOOMTHO, Kak moBTroputenu. Eciam kaap
MIPOXO/IUT Yepe3 CTAHLIMI0 HA3HAYEHMs, TO, PACIIO3HAB CBOW aJIpec, 3Ta CTaHIMs KOMUPYET Kajp
B CBOI BHyTpeHHUU Oydep M BCTaBiseT B Kaap MPH3HAK MOATBEpKAeHUs mpuema. CTaHIus,
BBIJIaBIIasl KaJp JAHHBIX B KOJIBIIO, IIPU OOPATHOM €ro MOJYYCHUH C MOATBEPKICHUEM IpHeMa
M3BIMAeT OJTOT KaAp W3 KONbI[a W TepeJaeT B CeTh HOBBIK Mapkep A oOecredeHus
BO3MOXXHOCTU JpPYTIrUM CTaHOUAM CC€TU NE€pCaAaBaTb JaHHBIC. Taxoi AITOpUTM J0CTyIa

npumensiercss B cerax Token Ring co ckopocteio pabotsl 4 MOUT/C, ONMCaHHBIX B CTaHAapTe
802.5.

Homepa
CTasymn

2 1
[
N | | { ] >

t1 2 13 4 t5 16 {7 18 9

Cranynr 1 Konwposanue naxera A UuaTve Mapxep
nonysuna 8 Gydep cradumm 3. naxata A nonyvaer
Mmaprep OTtmeTkn 8 naxere HIKONBUB  crapumn 2
0 NONY4BHUN

Pucynox 1 — [IpuHnun MapkepHOro 1ocrymna

Ha pucynke | ommcaHHBIM anropuT™M OOCTyHa K Cpele WILTIOCTPUPYETCS BPEMEHHOM
auarpaMMoM. 3J1ech MOKa3aHa Iepefada nakera A B KOJIblLle, COCTOSIEM M3 6 CTaHLM, OT
crannmu 1 kx crammmm 3. [locme TWPOXOXKIEHHWS CTaHIMHM Ha3HaueHWss 3 B Makere A
YCTaHaBJIMBAIOTCA J[Ba MpHU3HAKa - MPU3HAK pacloO3HaBaHUS aJpeca W MPU3HAK KOMUPOBAHUS
nakera B Oydep (4To Ha PUCYHKE OTMEUEHO 3BE3704KOM BHYTpH makera). [locie Bo3BpamieHus
MaKeTa B CTAHIMIO 1 OTIpaBUTENb PacCHO3HAET CBOM MAKET IO aJpecy MCTOYHUKA M YyJajseT
MaKeT U3 KOJblia. Y CTAHOBJICHHBIE CTAHIIMEH 3 MPU3HAKH FOBOPST CTAHIIMU-OTIIPABUTENIO O TOM,
YTO MaKET JIOIICII A0 aapecaTa v ObUI yCIENTHO CKOITMPOBAH UM B CBOH Oydep.

Bpewms Bnanenus pasnpensiemoil cpenoit B cetu Token Ring orpanuunBaercs gpemenem
yoepowcanus mapkepa, TOCIAE UCTEUEHUS KOTOPOTO CTaHIMS oO0sf3aHa IMPEKpPaTUTh Iepenavy
COOCTBEHHBIX JIAaHHBIX (TEKYLIMI KaJp pa3peliaercsl 3aBeplinTh) U MepeaaTh MapKep jaajee 1o
kosblly. CTaHIIMS MOXET yCIETh NepeaaTh 3a BpeMs yAECp KaHUs MapKepa OUH WA HECKOJIBKO
KaJIpOB B 3aBUCUMOCTH OT pa3Mepa KaJpoB U BEJIMUNHBI BPEMEHU yliep:kaHUs Mapkepa. OObIUHO
BpeMsl yJepKaHHUs MapKepa 1o yMoiryaHuto pasHo 10 mc.
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Jlnsg  pa3nuuyHBIX BHUJOB COOOIIEHUN TepeJaBaeMbM KaJpaM MOTYT Ha3Ha4yaThCA
pasnuunbie npuopumemul: ot 0 (Hu3mmMi) 10 7 (Bbicimii). Pemenue o mpruopuTere KOHKPETHOT O
KaJpa NMpUHUMAET Iepenaromas craHius. Mapkep TakKe BCerja MMEeT HEKOTOpbI YpPOBEHb
TeKyl1ero npuoputera. CTaHLMsg UMEET MPaBO 3aXBaTUTh IIEPEAAHHBIN €l MapKep TOJIBKO B TOM
ciydae, eclii IPHOPUTET KaJpa, KOTOPbI OHA XOYET MepeaaTh, BhIllIe (MJIM paBeH) MPUOPUTETA
Mapkepa. B mpoTHBHOM ciydae cTaHIus 00si3aHa IMepenaTh MapKep CIEeAYIOIIeld MO KOJbILY
CTaHLIUU.

3a HamM4Me B CETH MapKepa, MpUYeM €IUHCTBEHHOW €ro KOIWHU, OTBEYAeT aKTHUBHBIN
MOHUTOp. Eciy akTHUBHBIH MOHUTOpP HE MOJIydaeT MapKep B TeUEHHE JJIUTEIbHOIO BPEMEHU
(mampumep, 2,6 ¢), TO OH MOPOXKIAET HOBBIA MapKep.

®usnuyeckuii yposeHnb Texnosiornu Token Ring

Crangapt Token Ring ¢dupmbl IBM n3HauanbHO npeaycMaTpuBall MOCTPOEHUE CBsI3eil B
CETH C MOMOIIBI0 KOHIIEHTPAaTOpoB, Ha3zkiBaeMbix MAU (Multistation Access Unit) mimm MSAU
(Multi-Station Access Unit), To ecTb YCTpOHCTBAMH MHOI'OCTAHIIMOHHOTO JOCTYyNa (PUCYHOK
6.3). Cetb Token Ring moxer Bkito4ath 10 260 y3710B.

Konnentpatop Token Ring Moxker ObITh aKTUBHBIM MM TacCUBHbIM. llaccuBHBIN
KOHIIEHTPaTOp MPOCTO COEAMHSIET IOPThl BHYTPEHHUMH CBS3SMHU TaK, YTOOBI CTAaHILIMH,
HNOAKJIIOYaeMble K 3TUM IOpTaM, 00pa3oBalu KOJbLO. Takoe YCTpPOMCTBO MOXKHO CUUTATh
IPOCTBIM KPOCCOBBIM OJIOKOM 3a OAHUM HckimoyeHneM - MSAU oGecnieunBaer 00Xoj Kakoro-
1100 mopTa, Korja NpuCOSAMHEHHBIH K 3TOMY MOPTY KOMIIBIOTEP BBIKJIIOYAIOT. Takas QyHKIM
HeoOXoauma Juisi OOecreyeHus CBSA3HOCTH KOJbI]a BHE 3aBHUCUMOCTH OT COCTOSIHUS
MOJIKJIFOYEHHBIX KOMITBIOTEPOB.

Ring In
Ri t
// ng Ou!

Ya

YA

\

KonuewTpaTtop

Pucynox 2 — ®usnueckas konpurypanus cetu Token Ring

AKTHBHBII KOHIIEHTPATOP BBIMOJHSAET (YHKUUM PEreHepallud CUTHAJIOB M IOITOMY
MHOTJIa Ha3bIBAETCs IOBTOPUTENIEM, Kak B cTanaapre Ethernet.

Bo3Hukaer Bonpoc — ecinyd KOHLEHTPATOP SBJISIETCS NACCUBHBIM YCTPOMCTBOM, TO KAKUM
o0pa3oM obecreunBaeTcsl KaueCTBEHHAs Mepeavya CUTHAJIOB Ha OOJNbIINE PACCTOSHUS, KOTOPbIE
BO3HMKAIOT IIPU BKJIIOYEHUU B CETh HECKOJBKUX COT KOMIBIOTEPOB? OTBET COCTOUT B TOM, YTO
POJIb YCUJIMTEJS CUTHAJIOB B 3TOM cCilydyae OepeT Ha ceds KaKIblii CeTeBOil aganTep, a polib
PECHHXPOHUBHPYIONIEro OJIOKAa BBIMOJIHSAET CETEBOM ajganTep aKTHBHOIO MOHHUTOpa KOJIbIIA.
Kaxnprit  cerepoit amantep Token Ring wumeer 070K TOBTOpEHUs, KOTOPBIA yMeeT
pereHepupoBaTh U PECUHXPOHU3UPOBATH CUTHAIIBI, OJHAKO IMOCTEIHIOK (DYHKIIMIO BBIOTHSET B
KOJIBIIE€ TOJILKO OJIOK TIOBTOPEHUS aKTUBHOT'O MOHUTODA.

Maxkcumanpnas nnuHa kosbiia Token Ring cocraBmsier 4000 M. OrpanudeHus Ha
MaKCHMaJIbHYIO JUTMHY KOJIbIIA U KOJIMYECTBO CTAHIIMK B KOJbIle B TexHOoJoruu Token Ring He
SIBJITFOTCSl TAKUMU KECTKHUMH, Kak B TexHosioruu Ethernet. 3qeck 3Tu orpaHudeHus BO MHOTOM
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CBSI3aHBI CO BpeMeHeM 000poTa Mapkepa MO KOiblly (HO HE TOJNbKO — €CTh U Jpyrue
COO00OpakeHUs, TUKTYIOIINE BBIOOp orpaHudeHuil). Tak, eciu KOJbI0 COCTOUT U3 260 cTaHmmii,
TO NPU BPEMEHM YyAepKaHHUs Mapkepa B 10 Mc Mapkep BepHETCS B aKTUBHBIM MOHHUTOD B
XyAeM ciydae depe3 2,6 ¢, a 3TO BpeMsl KaK pa3 COCTaBIIIET TakM-ayT KOHTPOJsl obopora
Mapkepa.

KoHTpoJibHBIE BONIPOCHI

1) Yro noapasymeBaercs moa tepmuroM “Token Ring”.
2) O0wsicauTe Texuosoruio Token Ring.
3) Cpasuurte Texnosoruu Ethernet u Token Ring.

2.9 JlaGopaTopHasi padora Ne 9 (2 yaca)
Tema: «Apxurektypa FDDI»
Hean padoThl: H3yunuTh 6a30BbIE TEXHOJIOTUU JOKAIbHBIX ceTeil FDDI.

3agauu padoThI:
1. U3yuuth Texnomnoruto FDDI;
2. O3HAaKOMUTBCSI ¢ 0COOCHHOCTAMHU MeToja goctyna FDDI.

Ilepeyenb NpuOOPOB, MATEPUAIOB, HCIOJbL3YEMBbIX B JIA0OpaToOpHOii padoTe:
1. Komnerotepnas JIBC.

Omnucanmne (xox) padorsl:
Texnoaorus FDDI

Texuonoruss FDDI (Fiber Distributed Data Interface)- onToBosokoHHBINH HHTEpdeEiic
pacnpeneNeHHbIX JAaHHBIX - 3TO MepBas TEXHOJOTHsS JIOKAJbHBIX CETEe, B KOTOPOM Cpenou
nepeavn JaHHBIX SBIISIETCS BOJIOKOHHO-ONTHY€CKUN KaOelb.

Texnonorus FDDI Bo MHOroM ocHOBbIBaeTcs Ha TexHosoruu Token Ring, pa3ssuBas u
COBEPUIEHCTBYSI €€ OCHOBHBIE UIEH.

Cets FDDI crpouTcss Ha OCHOBE JABYX OITOBOJOKOHHBIX KOJEI, KOTOpbIE 00pa3yloT
OCHOBHOHM U pE3EpBHBIA MyTH Nepefadyu JAaHHBIX MEXIY y3inamu cetd. Hanmuuue nByx kogern -
3TO OCHOBHOHM CMOCOO MOBBIIIEHUS 0TKa30ycToWdyuBOCTH B ceTu FDDI, u y3ibl, KOTOpbIE XOTST
BOCIOJIB30BAThCSl ATUM TOBBIIIEHHBIM MOTEHIIMAIOM HAJEKHOCTH, TIOJDKHBI OBITH MOJKITIOYEHBI
K 000MM KOJIbLIaM.

B HOpManbHOM pexkuMe pabOTHl CETH JTaHHBIE MPOXOISAT Yepe3 BCE Y3IIbl U BCE yUaCTKH
Kabens TOJAbKO mepBuYHOro (Primary) Kosblia, 3TOT pPEKUM Ha3BaH pPEeKUMOM Thru -
«CKBO3HBIM» WJIM «TPaH3UTHBIM». BrTopuyHoe Kkomnbio (Secondary) B 3TOM peKHUME HE
HCIOJIb3YETCS.
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O6puin xonsua

Bropiranoe xonsLUo
< —

—_—p
NepauyHoe xonsuo

Pucynok 1 - Pekondurypanus xonen FDDI npu otkaze

B ciywsae kakoro-nmub6o BHMJIa OTKa3a, KOIrJa 4YacTb NEPBUYHOTO KOJIbLIA HE MOMKET
nepefaBaTh JaHHbIE (HampuMmep, OOpbIB Kaleiass WM OTKa3 Yy3ja), MepBUYHOE KOJBIIO
00BbEUHSETCS CO BTOPUYHBIM (PUCYHOK 1), BHOBb 00pa3ysl €IMHOE KOJIbLO. DTOT PEXUM
paboTel cetu Has3biBaeTca Wrap, TO eCTb «CBEpThIBAHWE» WM «CBOpPAUMBAHUE» KOJICII.
Omnepanus cBepTHIBaHUS IPOU3BOAUTCS CPEICTBAMU KOHIIEHTPATOPOB U/MJIM CETEBBIX a/lallTEPOB
FDDI. lna ynpoiieHus 3TON IpOoLeaypsl JaHHBIE I10 IEPBUYHOMY KOJIBILY BCETJa NIEPEAAOTCS B
OJJTHOM HamnpaBJIeHUH (Ha JAMarpaMMax 3TO HallpaBlIeHHE M300pa)Kaercsi MPOTUB YacoBOM
CTpENKH), @ IO BTOPUYHOMY - B 00paTHOM (M300paxaercs 1o 4acoBoil ctpenke). [Toatomy mpu
o0pa3oBaHMM OOILEro Kojblla M3 JIByX KOJEll NepeAaTUMKHU CTaHLUH MO-NPEKHEMY OCTAIOTCS
NOJKIFOYEHHBIMU K IIPUEMHUKAM COCEJHUX CTaHIUH, YTO MO3BOJIIET IIPABUILHO NI€PENaBaTh U
MIPUHUMATh UHPOPMALUIO COCEAHUMHU CTAaHIIUSAMHU.

Texnonorus FDDI nomnonHser MexaHu3mbl oOHapy>KeHUs 0TKa3zoB TexHosioruun Token
Ring mexaHusmamu peKOHQUrypalUd IyTH Iepeladd JaHHBIX B CETH, OCHOBAaHHBIMU Ha
HaJM4YUU PE3EPBHBIX CBA3EH, 00€CIEUNBAEMBIX BTOPBIM KOJIBLIOM.

Kompeia B cersix FDDI paccmatpuBaroTcs kKak oOmias pasieisemas cpeia Iepenadu
JAHHBIX, TIO3TOMY JJIsl HE€ ONpeielieH CHelHaIbHbIM MeTO JoCTyna. DTOT METO/ OYeHb OJIM30K
Kk Merony naocryna cereii Token Ring u Takxke Ha3plBaeTCs METOJAOM MapKepHOro (wi
TOKEHHOr0) KoJjbia - token ring.

Omnnunsa MeToja J0CTyNa 3aKJIFOYAaTCs B TOM, YTO BPEMS yJIEp KaHUS MapKepa B CETH
FDDI He siBnsieTcss MOCTOSHHOW BeMMYMHOM, Kak B cetn Token Ring. DTo Bpems 3aBHCHUT OT
3arpy3KH KOJIbLA - TPU HEOONBIION 3arpy3Ke OHO YBEINYHMBACTCS, a TIPU OOJBIINX Meperpy3Kax
MOJKET YMEHBUIATHCS A0 HyJIs. OTH HM3MEHEHUS B METOJAE JOCTylla KacalTcsi TOJIbKO
ACUHXPOHHOr0 Tpaduka, KOTOPHI HE KPUTHUYEH K HEOOJBIIMM 3aJep>KKaM Iepenadyd KaJIpoB.
JUii  CMHXpOHHOro Tpaduka Bpems ylIepXKaHHd MapKepa IO-IPEeKHEMY  OCTaeTcs
(bUKCUpPOBAaHHOW BENMUMHON. MeXaHW3M HPUOPUTETOB KaJpOB, AHAJOTMUYHBIA HPUHATOMY B
texHosnorun Token Ring, B Texnonorunm FDDI orcyrctByer. Pa3paborumku TexHOnOruu
pelua, 4To JejeHue Tpaduka Ha & YpOBHEW NPUOPUTETOB H30BITOYHO M JOCTATOYHO
pa3fenuTh TpapuK Ha JABa Kjacca - aCHUHXPOHHBIA M CHUHXPOHHBIN, MOCIHEIHUN M3 KOTOPBIX
o0cmyKuBaeTcs BCeria, Aaxe MpH Meperpy3kax Kojbla.

B ocrampHOM I©epechbulKa KaZpoB MEXAY CTaHUMSAMM Kojibna Ha yposHe MAC
MOJIHOCTBIO COOTBETCTBYeT TexHojioruu Token Ring. Cranuum FDDI nmpumeHSIOT anroputm
paHHEro ocBoOOKIeHUS MapKepa, kak 1 cetu Token Ring co ckopoctrio 16 Mourt/c.

CxopocTts nepenaun ganubix mis cereidr FDDI coctaBnsier 100 M6ut/c. MakcumanbHOe
yucno y3ioB coctaBisier 500. IIpu ucrnonb3oBaHuu B KadecTBe (U3NYECKOM cpelpl nepenadu
JAHHBIX MHOTOMOJIOBOTO OINTOBOJOKOHHOTO KaOelslsi pacCTOSIHUE MEXKIY y371aMU CETH MOXET
JOXOUTH JI0 2 KM, a TIPH MCIOJIb30BAHUU OJHOMOJIOBOr0 Kabemnst — 1o 40 kM. B ciiyqae xabemns
Ha OCHOBE BUTBIX Iap MATOM KaTEropuu 3TO paccTosiHuE He nmpesbimaeT 100 M. MakCHUMaIbHBIN
JIMaMeTp JBOMHOIrO KOJbIa He JobKeH npeBbimath 100 kM.
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Anpeca ypoBHss MAC umeroT cranaaptHblil aiis rexnosnoruii IEEE 802 ¢opmar. dopmat
kaapa FDDI 6musoxk k dopmarty kanpa Token Ring, ocHOBHBIE OTIAMYHSI 3aKIIOYAIOTCS B
OTCYTCTBHH TIOJICH TPUOPUTETOB.

Ocob6ennocTu merona nocryna FDDI.

Jlnst mepegaur CHHXpOHHBIX KaJpOB CTaHIIUS BCET/1a UMEET MPaBO 3aXBaTUTh MapKep MpH
ero mnocrynieHuu. [Ipm >TOM BpeMs yaepKaHHs Mapkepa HMeEeT 3apaHee 3aJaHHYI0
(bUKCUPOBAHHYIO BEIIMUUHY.

Ecmu xe cranmuum xombna FDDI HykHO mepenaTh acHMHXpOHHBIM Kaap (THN Kajapa
OTIpeeNsIeTCs] MPOTOKOJAMU BEPXHUX YPOBHEH), TO IJIs1 BBIICHEHHMS BO3MOXKHOCTU 3axBaTa
Mapkepa IMpU €ro OYEPEeIHOM IMOCTYIUICHHHM CTaHUHUS JOJDKHA U3MEPUTh MHTEPBAJl BPEMEHH,
KOTOPBIM MpOIIET C MOMEHTa MPEIbIIYHIEro Mpuxojla Mapkepa. DTOT HMHTEPBal Ha3bIBACTCA
BpeMeHeM o0opoTa mapkepa. Ecim B Texnonoruu Token Ring MakcuMallbHO TOMTYyCTUMOE B peMs
obopota Mapkepa sBiseTcs (UKCHPOBAaHHOW BenudyuHOUM (2,6 ¢ u3 pacdera 260 craHUIMiA B
Konble), To B TexHomoruun FDDI craHumumu 10oroBapuBarOTCS O €ro BEIUYUHE BO BpeMs
WHULNHAIM3AIUU Koibla. Kaxknas craHuus MOXKET MPEUIOKUTH CBOE 3HAUEHHE, B PE3YJIbTaTe
JUISL KOJbIla yCTAaHaBIMBAETCS MHHUMAJIbHOE M3 MPEAJIOKEHHBIX CTAHIUSMU BpPEMEH. OTO
MO3BOJISIET YYUTHIBAaTh IMOTPEOHOCTH NPHIOKEHUU, paldoTaronmx Ha craHuuax. OOBIYHO
CUHXPOHHBIM TPUIIOKEHUSAM (TIPUJIOKEHHUSIM pealbHOr0 BPEMEHH) HYXKHO 4alle IepeaaBaTh
JaHHBIE B CETh HEOOJBIIMMHU MOPLUHUAMHU, & ACHUHXPOHHBIM MPHJIOKEHUSM JIydlle MOIy4aTh
JOCTYyNl K CeTH pexe, HO OonpmmMu mnopuusmu. IlpeamoureHue oTHaeTCsl CTaHLIMSIM,
MepearMM CHHXPOHHBINA TpaduK.

Jlns oOecrieuenust otkazoycroiuuBoctd B crapaapre FDDI npenycMmoTpeno cosnaHue
JBYX OITOBOJIOKOHHBIX KOJEI - IEpBUYHOro U BropuyHOoro. B cranmapre FDDI nonmyckarorcs
JIBa BHJIA MOACOEIUHEHUsI CTaHUUM K ceTh. OJIHOBPEMEHHOE MOJAKIIYEHUE K MEPBUYHOMY U
BTOPUYHOMY KOJIbI[aM Ha3bIBAeTCS JBOMHBIM moakmouenueM - Dual Attachment, DA.
[ToakroueHre TOJIBKO K MIEPBUYHOMY KOJIBIY Ha3bIBACTCS OJIMHOYHBIM MOJKIIOUEHHEM - Single
Attachment, SA.

B cranpapre FDDI npeaycMoTpeHO HaMYME€ B CETH KOHEUYHBIX Y3JI0B — CTaHLUHMHU H
TaK)Ke€ KOHIEHTPATOPOB. [|JIs1 CTaHIIMIA U KOHIICHTPATOPOB JOMYCTUM JFOOOW BHJI TIOJKITIOY CHUS
K CeTH - KakK OJUHOYHBIM, Tak W JBOMHOM. OOBIYHO KOHIIEHTPATOPHI HMMEIOT JIBOHHOE
MOAKIIOUEHUE, a CTAHIIMU - OJWHAPHOE, KaK 3TO IMOKa3aHO Ha PUCYHKE 2, XOTS 3TO U He
o0si3aTrenbHO. UTOOBI yCTpoiicTBa Jierye OBIIO MPaBUIBHO MPUCOSIUHATH K CETH, UX Pa3beMbl
MapkupyroTcs. Pazbembl THHa A ¥ B J0KHBI OBITH Yy YCTPOICTB € ABOWHBIM MOAKIIOYEHUEM,
pazbeM M (Master) umeercs y KOHIIEHTpaTopa AJii OAMHOYHOIO MOJAKIIOUEHHUS CTaHIUH, Y
KOTOPOM OTBETHBIN pa3beM JOJDKeH UMeTh THI S (Slave).
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Pucynok 2 — IMoakmouenue y3moB k koibiiam FDDI. SAS (Single Attachment Station),
DAS (Dual Attachment Station), SAC (Single Attachment Concentrator) u DAC (Dual
Attachment Concentrator).

Cranmapt FDDI (Fiber Distributed Data Interface[] BoiokoHHO-onTHYeCKHi HHTEpdEiic
nepenayu JaHHBIX), pa3zpaboraHHbii B cepeauHe 80-x romoB komuterom X3T9.5 ANSI,
OTIpEeeNsIeT KOJNBIEBYIO CETh ¢ MapKEPHBIM JOCTYIIOM M CKOpOCThIO mepeaaun no 100 Mout/c
Ha OCHOBE BOJIOKOHHO-ONTHYECKOT0 Kalens, CHOCOOHOI OXBAaTHTh OUEHb OOJBIIYIO IUIOMIATh
(mo 100 km).

Cranmapt FDDI Bo MmHOroM ocHoBbIBaeTcs Ha Texronoruu Token Ring (cranmapt IEEE 802.5)
1 o0ecreynBaeT COBMECTUMOCTD C HEH, T.K. y 00€uX TEeXHOJIOTui OMHaKOBbIE ()OpPMaThI KaJIPOB.
OnHaKo y 3TUX TEXHOJOTHI UMEIOTCS CYIIECTBEHHBIE Pa3INYusl.

Crex FDDI ompenenser ¢pusnueckuii ypoBeHb 1 MOAYPOBEHb JOCTYIA K CPe/Ie Mepeiadn

(MAC). ®uznyeckuii ypoBeHb pa3duT Ha mpoTokon ¢usmueckoro ypoHs (Physical
Layer Protocol, PHY), koTopslii oTBedaeT 3a paboTy CXeM KOIMPOBAaHUS MAaHHBIX, U Ha
MOypOBEHb (U3NYECKOTO YPOBHsS, 3aBHcAmMi oT cpenasl mnepemadn (Physical Medium
Dependent, PMD), Ha koTopoMm peayim3oBanbl crenudukanuu nepenadn. OCOOCHHOCTIO CTEKa
FDDI sBnsiercs Hanuuue ypoBHSI ympaBieHus craHuusmu (Station Management, SMT). On
OTBEYACT 3a YyJajJeHHe M MOJAKIIOYEeHHE pabdoyuxX CTaHIMM, OOHAapy)KeHHWE U YyCTpaHEHHUe
HEHUCIPAaBHOCTEN, COOp CTaTUCTHUECKON MHPOpMALH 0 paboTe CeTH.

802.2LLC

KaHaabHBIH YPOBeHb
FDDI MAC

FDDI PHY FDDI SMT

PH3AYECKHAH YPOBEHb
FDDI PMD

Pucynox 3. Ctex FDDI
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Ceru FDDI xapakrepu3yroTcsi BCTPOCHHONW H30BITOYHOCTHIO, YTO OOECIICYHMBACT HX
BBICOKYIO OTKazoycrolunBocTh. Cerb FDDI crTpouTcs Ha OCHOBE ABYX KOJIEL, KOTOpPBIE
00pa3yloT OCHOBHOH W PE3EpBHBIA MYTH Iepefavyd JAaHHBIX MEXKIY y3jJamMu ceTu. JlaHHbIE B
KOJbLIAX LUPKYJUPYIOT B pa3HbIX HampaBieHUsX. OAHO KOJIBLIO CUUTAETCI OCHOBHBIM
(nepuunbM). [lo HeMy maHHBICE NEpPENarOTCA IMPU HOPMAJIbHOM pabote. BTopoe KobIO
(BTOpHuHOE) [ BCoMorarenpHoOe, M0 HEMY JaHHbIE MepelalTcs B cliyuae oOpbIBa B MEPBOM
Komblle. B ciydae kakoro-nmbo BHAAa OTKas3a, KOT/Ia YacTh MEPBOrO KOJbIIA HE MOXKET
nepenaBaTh JaHHbIE (HampuMmep, OOpBIB KaOenss WM OTKa3 Yy3ja), CETh BBINOJHIET
«CBEpTHIBaHUE» KoJiel] [ 00beANHSIET EPBOE KOJIbIIO CO BTOPHIM, 00pa3ys €INHOE KOJIBIIO.

OcHoBHbIMH KoMMoOHeHTaMu ceth FDDI sBisitoTcs cTaHuMM W KOHLEHTpaTopbl. Jlist
MOJKITIOYEHUS CTAHIIMA W KOHI[EHTPATOPOB K CETH MOXKET OBITh MCIOIB30BaH OJWH W3 JIBYX
Croco0oB:

= Opunounoe moakiawuenue (Single Attachment, SA) [ moakiOueHHE TOJIBKO K

NEePBUYHOMY KOJIbIlYy. CTaHIUS U KOHI[EHTPATOpP, MOAKIIOYEHHBIC JaHHBIM CIIOCOOOM,

Ha3bIBAIOTCSI COOTBETCTBEHHO CTaHLMENH OIMHOYHOro noakiaroueHus (Single Attachment

Station, SAS) u KoHIeHTpaTOpoM oOauMHOYHOro mojakiarodeHus (Single Attachment

Concentrator, SAC).

= JIBoiinoe moakawuenune (Dual Attachment, DA) [1 omxHOBpeMEHHOE MOJAKIIOYCHUE K

MEPBUYHOMY U BTOPUYHOMY KoJibllaM. CTaHIMS U KOHIIEHTPATOP, MOAKIIOYEHHBIE TAKUM

cmocoO0OM, Ha3bIBAIOTCS COOTBETCTBEHHO CTaHLMEH [BoiHOro mnonkmoudeHus (Dual

Attachment Station, DAS) wu koHueHTpaTopoM nBoWHOro moakmodeHus (Dual

Attachment Concentrator, DAC).

B kauectBe cpembl mnepemaun B cersix FDDI wucnonb3yercss OZHOMOIOBBIA U
MHOTOMOJIOBBIH BOJIOKOHHO-ONTHYECKUN KalOenb. MakcuManbHOE KOJMYECTBO CTAaHIMKA B
konblie — 500. MakcuManabHOE PAcCTOSIHUE MEXKIY Yy3JaMH MOXKET COCTaBJATh 2 KM IIpH
WCIOJB30BAHUM MHOTOMOAOBOro kabenss u 20 KM — MNPH HUCHOIb30BAHUU OIHOMOJIOBOTO.
MakcumanbHasi mpoTsKEHHOCTh ceTH — 100 kM.

K mpeumymecrsam texHonoruu FDDI MOXHO OTHECTH BBICOKYIO OTKAa30yCTOWYMBOCTD.
K HemocraTkam — IBOIMHOI pacxoy Kades.

B HacTosiniee BpeMsi 3Ta TEXHOJIOTUSI CYUTAETCS yCTapeBIIEH.
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3. MeToanuecKkne YKa3aHUA M0 MPOBEICHUI0 NPAKTHYECKUX 3aHATHI

3.1 IIpakTu4yeckoe 3ansiTue Ne 1 (2 yaca)

Tema: «OO6mue cBeAeHHS O KOMITBIOTEPHBIX CETAX»

3.1.1 3axauu padoThI:

1. O3HaKOMUTCS C IEPCOHATBHBIMU, JIOKAJTbHBIMH, TTI00aJbHBIMU U TOPOJCKIUMHU
BBIYUCIIUTENbHBIMU CETSIMU. ;

2. I3yunTh TOMONIOTUM CETEW U UX IOCTOMHCTBA M HE JOCTOUHCTBA.

3.1.2 Kparkoe onucaHue NPpaKTHYECKOI0 3aHATHS:

O3HaKOMIIEHHE C TIEPCOHAILHBIMU, JIOKAJIbHBIMH, TJ100aIbHBIMUA U TOPOICKUMH

BBIYHCIUTEIHLHBIMUA CETSIMH. ;

N3yuyeHune TOMoOJOruu ceTelt M MX JOCTOMHCTBA M HE TOCTOMHCTBA.

3.1.3 Pe3yabTarhbl 4 BHIBO/bI:

Knaccugukanus cereit 9BM (KOMIBbIOTEPHBIX CETEM), KaK JHOObIX OOJBIINX U CIOKHBIX
CHCTEM, MOKET OBbITh BHIMIOJHEHA HA OCHOBE Pa3jIMUYHBIX IPU3HAKOB, B KAUECTBE KOTOPBIX MOTYT
OBITH UCIIOJIB30BaHHI (puc.l):

. pa3mep (TeppUTOpUANILHBINA OXBAT) CETH;
. MIPUHAJICKHOCTb;

. Ha3HAYCHHUC;

. 00J1aCTh MPUMEHEHHUSI.

|| Tunel cereii JBM “

| Pazvep | I Hasnauenue I | [Ipouue I

I Hpunaonexcnocme I I Obracme npumenens I
_I PAN | Oprcre I ﬂ BrrunciuTeNnbHbIe | Cernt
T —— XpaHeHHs
‘l LAN | Kopuupa'mBthel ﬂ HOOPMAUHOHHE! | JAHHEIX
_ —| Hudopmamonno-
<| MAN | Hacrhble I BBIYHCIHTENEHBIE CepsepHble
WAN (pepMmer
— Hudopmamonso-
YIPABISIONHE
|Hepapxuqecuue| |Becup030,uﬂblel | BupryaneHbie I
|1.14
Pucynok 1.Tunel cereit 9OBM
1. ITo pa3mepy (TeppuTopuajibHOMy o0xBaTy) cetd OBM nensarcs Ha:
® ICPpCOHAJILHBIC,
. JIOKaJIbHBIE;
. ropojicKue (peruoHaibHbIE).
. rJ100aJIbHBIE.
Ilepconannnas cerb (PersonalAreaNetwork, PAN) — 3TO CETh,00bENMHAIONIAS

MIEpCOHANIbHBIE AIEKTPOHHBIE YCTPOHCTBA MOJIb30BaTEINs (TeaeOHbl, KAPMAaHHbIC TEPCOHATIBHBIC
KOMIIBIOTEPBI, CMapTPOHBI, HOYyTOYKHU U T.II.) U XapaKTePU3YyIOIIasICs:

. HEOOJIBIIIMM YHCJIOM a0OHEHTOB;

. MaJbIM paJiycoM JIeHCTBUS (10 HECKOJIbKUX JE€CATKOB METPOB);
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. HEKPUTUYHOCTBIO K OTKa3aM.
K cranmapram takux cereil B HacTodlee BpeMs oTHocsATcs Bluetooth, Zigbee, ITukoner.
JlokanbHasa BbruucaureabHas cerb (JIBC) (LocalAreaNetwork, LAN)- cets co

CKOpPOCTbIO I€pelayuu JaHHbIX , KaK MpaBuio, He MeHee 1 MOuT/c, obecrneunBaromas cBsi3b Ha

HEOOJIBIIINX PACCTOSHUAX — OT HECKOJBbKHX JIECATKOB METPOB 10 HECKOJIBKHUX KHIOMETpPOB.

O6opynosanue, noakiogaemoe k JIBC, Moxer HaXOAUTHCS B OTHOM MJIM HECKOJBKHX COCEIHUX

3/1aHUSX.

ITpumepst JIBC: Ethernet, Token Ring.

Topoackas BblumcauteabHas cerb (MetropolitanAreaNetwork, MAN) — CeTb,
poMexyTouHas o pazmepy Mmexy JIBC u riobansHoi ceThlo.

[IpoTokosnbl 1 kabenbHast cucTeMa JJI TOPOACKON BBIUHUCIUTEIBHON CETH ONUCHIBAIOTCS
B craHgaprax komutera IEEE 802.6. MAN peanusyercs Ha ocHOBe mnpotokona DQDB
(DistributedQueueDualBus) — nBoitHas ImMHA CpacHpeeieHHONH OYepelbi0 W HCIOJIb3YeT
BOJIOKOHHO-ONTHYECKHI Kabenb JUid Tepenadyd JaHHBIX co ckopocthio 100 MOut/c Ha
tepputopun 10 100 kmM2. MAN MOXET IPUMEHATHCS sl OObEIMHEHUS B OJIHY CETh I'PYIIIBI
ceTell, pacrnoNOXEeHHbIX B pa3HbIX 3aaHusAX. llociaenHue pa3paboTKH, CBS3aHHBIE C
BBICOKOCKOPOCTHBIM O€CHPOBOAHBIM JOCTYIIOM B cooTBeTcTBUU co cTanaaprom [EEE 802.16,
npuBeny K co3nanuio MAN B Bujie IMPOKONOJOCHBIX OecripoBoaHbIX JIBC.

I'no6anbuan cerb (WideAreaNetwork, WAN) — B ommmuue ot JIBC oxBaThiBaeT
OOJIBbIIYI0 TEPPUTOPUIO M IpPEACTaBIsieT coboil o0benuHenne Heckonbkux JIBC, cBA3aHHBIX ¢
IIOMOIIBIO  CHELHMATIBHOTO CETEBOro 000pynOBaHMs (MaplIpyTH3aTOPOB, KOMMYTAaTOpOB U
IIUTI030B), 00Pa3yOLIMX B CIIydae MCIOJIb30BAaHUS BICOKOCKOPOCTHBIX KaHAJIOB MAarkuCTPalbHYIO
CeTh Mepenayu JaHHBIX (MarucTpalbHYIO CeTh CBsi3M). Hambornee mupokoe NpUMEHEHHE
HaXOJST Ii100albHbIE CETH JJIsl HY’KJ MH(QOPMAaLIMOHHOTO 0OMEHa B KOMMEPUECKHU X, HAYYHBIX U
JpyTuX NpoQecCUOHANbHBIX LENSIX.

JUis mocTpoeHus TII00aJbHBIX CETe MOTYT HCIOJIb30BAaThCs pa3lUUHbIE CETEBbIC
texHojoruu, B ToMm unciie TCP/IP, X.25, FrameRelay, ATM, MPLS.

Hacrosuieit rnobansHoM ceTblo, MoXaayid, MOXKHO CUUTATh TOJbKO ceTh NHTepHeT. Bpsn
M TI00aTbHOM MOXHO CUUTaTh CeTh, oObemuHstomyto 2-3 JIBC, nHaxoxasmumecs B pa3HBIX
ropojiax, pacrnoyIO)KeHHbIX Ha PACCTOSIHUM HECKOJIBbKHUX JECSTKOB MJIM J1aK€ COTEH KUIOMETPOB
apyr oT apyra. OHaKo, MOCKOJBKY JJIsl MOCTPOEHHUS TaKOH «IIPOCTOI» CETH HCIONIB3YIOTCS
OOBIYHO T€ e CETEBbIE TEXHOJIOTUH U TEXHUYECKHUE CPEICTBA, UTO U B ceTH MHTepHeT, TO Takue
ceTr OOBIYHO TOXKE OTHOCAT K KJIaCCy IN100aJbHBIX CETEH.

2. ITo npunage:xxnoctu cetu DBM nensrcs Ha:

. odpucHbIE — CeTH, pacloJOKEHHbIE Ha TEpPpUTOpHUH oduca KOMIAHHH,
OrpaHUYEHHOI O0BIYHO MpeeaMu OJJHOTO 3/1aHHs, U TOCTPOeHHbIE Ha TexHomorusx LAN;
. KOpIoOpaTuBHbIE  (BEAOMCTBEHHBIE) —  CeTH, MPEACTABIAOIMUE  COOOU

Oo0beNMHEHNE HECKOJBKHX O(QUCHBIX CeTel KOMIIAHWH, pACIIOJIOKEHHBIX B  pa3HBIX
TEPPUTOPHAILHO PA3HECEHHBIX 3[AHUSAX, HAXOIMIIMXCS BO3MOXXHO B pa3HBIX ToOpojax u
pEernoHax, u nocTpoeHHsle Ha TexHonoruax MAN nim WAN;

* YAaCTHBIE — CETH, NOCTPOEHHBIC OOBIYHO HA TEXHOJIOTMH BUPTYaJIbHOW YAaCTHOM CETH
(VirtualPrivateNetwork, VPN), mo3BoJjstomieli o0ecrnedyuTh OJHO WM HECKOJbKO CETEBBIX
COCIIUHEHUM, KOTOPBIE MOT'YT OBITh TPEX BHJIOB: Y3€i-Yy3€l, y3€lI-CETh M CETh-CETh, 00pa3yIOMUX
JIOTHYECKYIO CETh MOBepXApyroi cetu (Hanpumep, UHTEepHET).

3. ITo Ha3znauyenuio cetu OBM nensarcsa Ha:

. BBIYMCIUTENbHBIC, MpPEIHA3HAYECHHbIC [JIs1 pELIeHUs 3ajlad I0JIb30BaTeleH,
OpUEHTHPOBAHHBIX, B OCHOBHOM, Ha BBIUYHUCIICHHUS;
. nH(OPMAIMOHHBIE, OPUEHTHPOBAHHBIE HA MpPENOCTaBICHHE HWH(DOPMAIIMOHHBIX

yCIyr; TMpUMEpaMu TaKUX CeTed MOTYT CIYXHTb CETH, MPEJOCTaBIISIOIIME CIPABOYHBIE U
OMOIMOTEUHbIE YCITYTH;

2. TomoJorus ceTeu.
135



TepMmuH mononozus cemu 03Ha4aeT crnocod COCAMHEHHUS KOMIIBIOTEPOB B CETh. BBl
TaK)Ke MOXKETE YCIBIIIATh APYTrUe HA3BaHUS — CIPYKMYypa cemu WIMKoHpuzypauyus cemu (310
OOHO U TO )KC). KpOMe TOro, MOHATUC TOIIOJIOTMU BKJIIOYACT MHOXCCTBO IPaBUJI, KOTOPBLIC
ONPEACISIOT MECTa pa3MEIICHUS KOMIBIOTEPOB, CHOCOOBI TPOKIAIKK Kalems, CHOCOOBI
pa3MeIleHUs CBS3YIOIIErOo O00OpyIOBaHMS W MHOroe japyroe. Ha cerogHsmHuii JaeHb
cOPMHPOBATICh M YCTOSUIUCh HECKOJBKO OCHOBHBIX TOMOJIOTMH. M3 HMX MOXHO OTMETHUTH

SN 1Y

“muny”, “Koabno” u “3pesmy’.

Tonosaorus “muHa”
Tomonorust muna  (puc.2) (uam, Kak €€  €mle  YacTO  Ha3bIBAIOT 00uias
WIUHA WA MA2UCMpPaiy) TPEIIoliaraeT WCIOIb30BaHUE OJHOTO Kabens, K KOTOpOMY
MOJICOeTMHEHBI BCEe paboune CTaHIINH.
3
| A
of
] ]
| | | d
= I~

Pucynok 2. Tomosorus muHa.

OOmmii kaOenab HCHOJIB3YETCS BCEMHM CTaHIUSAMHU 10 oudepeau. Bce coolmieHus,
IIOCHLIAEMBIC OTACJIIBHBIMU pa60‘II/IMI/I CTaHOUAMHA, NMPUHHUMAIOTCA W MPOCIIYIIUBAKOTCA BCCMU
OCTaJIbHBIMHU KOMIIBIOTCpAaMHU, IMOAKIOYCHHBIMHU K CCTH. W3 sToro moroka Kaxaasa pa6oqa$[
CTaHLUS OTOMPAET aJ[PECOBaHHbBIE TOJIBKO €l COOOIICHHS.

JlocToOMHCTBA TONMOJIOTUM “IIMHA”:

IIPOCTOTa HACTPOMKH;

OTHOCHTEJIbHAs MPOCTOTa MOHTAaXXa U JICLIEBU3HA, €CIIM BCe paboyne CTAaHIIMU PACHOI0KEHBI
psiom;

BBIXO/I U3 CTPOSI OIHOW WJIM HECKOJBbKHX PabO4MX CTaHIMHA HUKaK HE OTpakaercs Ha pabore
BCel ceTu.

HenocraTku TOomosoruy “mmHa’:

HEMOJIAJIKK IUHBI B JIOOOM MecTe (0OphIB Kabelss, BBIXOA M3 CTPOSI CETEBOrO KOHHEKTOPA)
MIPUBOJAT K HEPAOOTOCITOCOOHOCTH CETH;

CJIO)KHOCTH MOV CKa HEUCITPABHOCTEH;

HU3Kas MPOU3BOIUTEIFHOCTh — B KaX/IbIi MOMEHT BPEMEHHU TOJBKO OJUH KOMIBIOTEP MOXKET
nepenaBaTh JAHHBIE B CE€Th, C YBEIMUEHUEM 4HClia PabOUYMX CTAHIUNA MPOU3BOIUTEIHLHOCTh
CEeTH MaJaeT;

wioxas MacITadHupyeMoCTh — Il J00aBieHHS HOBBIX pabo4MX CTaHUUKH HEOOXOIMMO
3aMEHSTh YYACTKHU CYLIECTBYIONIEH IIMHBI.

VIMeHHO 1O Tomojoruu “mMHa” CTPOMJIMCH JIOKAJIbHBIE CETH Ha KoaKcHaJlbHOM Kabene. B
9TOM CJIy4ae B KauyeCTBE IIMHBI BBHICTYMAIM OTPE3KH KOAKCHAJIBHOrO Kabes, coequHeHHble T -
KoHHekTopamu. IlluHa mnpokjaabiBalach 4Yepe3 BCE MOMEUIEHUS M MOAXOJIUJIa K KaXKIOMY
KoMIbtoTepy. bokoBoii BeiBOJ T-KOHHEKTOpa BCTABIISUICA B pa3beM Ha ceTeBou kapte. Celfuac
Takhe CeTh Oe3HAJCKHO yCTapelu W MOBCIOAY 3aMEHEHBI “‘3Be310W~ Ha BUTOW Iape, OJIHAKO
000pyI0BaHUE TIO]T KOAKCHAIBHBINA KaOeb elle MOKHO YBUJIETh Ha HEKOTOPBIX MPEANPUITHSIIX.

TomoJsorus “xkoabu0"
Konbyo — 310 TONONOTUS JIOKAJBHOM CEeTH, B KOTOPOM padoune CTAaHIMU MOJKIIOYEHbI
MOCIIEIOBATENBHO JIPYT K APYTYy, 00pa3ysl 3aMKHYTO€ KOJbIO. J[aHHBIE MepenaTcst OT OJHOM
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paboyeli cTaHIMU K Ipyroi B oAHOM HampaBiieHuu (mo kpyry) (puc.3). Kaxnaeni [TIK padortaer
KaK MOBTOPUTEIb, PETPAHCIUPYs coodmeHus Kk cnenyromemy 1K, T.e. maHHBIE epegaroTcs OT
OJTHOI'0 KOMIIBIOTEpA K IpyroMy Kak Obl 1o 3ctadere.
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Pucynok 3. Tomonorust KonsIo.

Ecmu KOMIIBIOTCP IMOJYYaCT NAHHBIC, TPCAHA3HAUYCHHBIC OJII APYTOro KOMIIBIOTEpa — OH
nepeaacT ux Aajblic 1o KOJIbIY, B UHOM CJIyda€ OHU JaJIbIIC HE MCPCAAIOTCA.

JlocTOMHCTBA KOJIBIEBOM TOMOJIOTHH:

MPOCTOTA YCTAaHOBKHU;

MIPAKTUYECKHU MTOJTHOE OTCYTCTBHE JIOMOJHUTEILHOTO 000PYI0BAHNS;

BO3MOXXHOCTh YCTOHYMBO# pabOTHI O€3 CYIIECTBEHHOI O MaJACHUsI CKOPOCTH Tepeladn JaHHbBIX
P UHTEHCUBHOM 3arpy3Ke CETH.

OnHako “K0Jb10” HMeeT U CYylleCTBEHHbIE HEIOCTATKM:

Kaxkaasi pabovasi CTaHIUsS JOJDKHA aKTUBHO y4aCTBOBATh B MEPEChLIKE HH(OPMAIIUK; B CIIydae

BBIXOJIa M3 CTPOs. XOTS OBl OJHOM W3 HHMX MM OOpbIBa Kabens — pabora Bcel ceTH

OCTaHABJIMBAETCS;

MNOJKIIOYEHHEe HOBOW paboueill cTaHUUU TpeOyeT KpaTKOCPOUHOIO BBIKIIIOYEHUS CETH,

MOCKOJIbKY BO BpeMsi ycTaHOBKM HOBOTO 1K K0Jb110 1OKHO OBITH pa30MKHYTO;

CIIO)KHOCTh KOH(UTYPHUPOBAHMS U HACTPOUKH;

CJIO)KHOCTb IOMCKa HEUCITPAaBHOCTEM.

KonblieBass TOmoJorusi CETH HCIOJIB3YETCS JOBOJBHO peako. OCHOBHOE NPUMEHEHHE OHa
HAaIlTa B ONITOBOJIOKOHHBIX ceTsAx crannapra TokenRing.

Tomosorusa “3pe3na”
36e30a — 3TO TONOJIOT U JOKAIBHOM CeTH, Ille Kax/Jas paboydas CTAHLUSA IPUCOEAUHEHA K
LEHTPaJIbHOMY YCTPONCTBY (KOMMYyTaTOpy WM Mapupytusaropy) (puc.4). LlenTpambHoe
YCTPONCTBO yNpaBJIsieT ABH)KEHUEM NIAKEeTOB B ceTH. Kax/1blil KOMIIBIOTEp Yepe3 CETEBYIO KapTy
MOJIKJIIOYAETCsS K KOMMYTaTOPY OTJEIbHBIM KaOeseM.

Pucynok 4. Tononorus 3se3na.

[Ipn HEOOXOIMMOCTH MOXXHO OOBEAMHUTH BMECTE HECKOJIBKO CETEH ¢ TOMOJIOTHeH
“3Be3a” — B pe3yiNbTaTe BBl MOJYYHTE KOH(PUTYPALHIO CETH C OPe608UOHOI TOTIOIOTHEH.
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JlpeBoBUHAS TOMOJIOTHS PacpOCTpaHEHa B KPYIHBIX KOMIAaHUAX. Mbl HE OyaeM ee oJpoOHO
paccMaTpuBaTh B IaHHOM CTaThe.

Tononorus “3Be3na” Ha CETONHSIIHMM JIEHb CTajla OCHOBHOW IPU NOCTPOCHUH JIOKAJIBHBIX
ceTeil. DTo nmpon3onuio 0aroaapsi €e MHOT OYHCICHHBIM JOCTOMHCTBAM:

BBIXOJl M3 CTPOsl OAHOHN pabodyeil CTaHIMKM WM MOBPEXACHHE ee Kabens He OoTpakaercs Ha

paboTe Bceli CeTH B LIEJIOM;

OTJIMYHAsE MacIITaOUpyeMOCTh: IJIs HMOAKJIIOYEHUS HOBOW pabodell CTAaHLIUHU JOCTATOYHO

MPOJIOKUTH OT KOMMYTaTOpa OT/eJIbHBINA Kabelb;

JIETKUN TTOMCK U YCTpaHEHH e HeUCIpaBHOCTEN U 0OPHIBOB B CETH;

BBICOKasl IPOU3BOUTENbHOCTD;

IIPOCTOTA HACTPOWKH U aIMUHUCTPUPOBAHUS;

B CETb JIETKO BCTPAMBAETCA JOIOJIHUTEIBHOE 000PYIOBaHHUE.

OnHako, Kak 1 1r00ast TOIMOJIOrys, “3Be3/1a” He JIUIIIeHA HETOCTATKOB:

BBIXOJI U3 CTPOS IIEHTPATBLHOTO KOMMYTAaTopa OOEpHETCS HEpaOOTOCIIOCOOHOCTHIO BCEH

CEeTH;

JIOTIOJTHUTENBHBIEC 3aTPAThl HA CETEBOE 00OpPYAOBaHUE — YCTPOMCTBO, K KOTOPOMY OyAyT

MOJKJIIOUEHBI BCE KOMIBIOTEPHI CETH (KOMMYTATOD);

YUCIO pabOYMX CTAaHIMI OrpaHUYCHO KOJUYECTBOM TIOPTOB B  IICHTPAJIHLHOM

KOMMYTaTOpE.

36e30a — camasi paclpOCTpaHCHHAs TOMOJIOTHMS ISl MPOBOAHBIX M OCECIHPOBOIHBIX CETCH.
[IpumepoM 3Be3m000pa3HON TOMOJIOTMM SIBJISIETCS CETh C KabeyneM TuIa BUTas Tmapa, U
KOMMYTaTOpPOM B KayeCTBE IIEHTPAJBHOr0 yCTpoiicTBa. IMEHHO Takue ceTu BCTpEYAIOTCsS B
OOJIBIIMHCTBE OPraHU3aLUi.

3.2 lIpakTnuyeckoe 3ausaTue Ne 2 (2 yaca)
Tema: «Kommyranus»
3.2.1 3agaum s padoThI:
1.03HaKOMUTBCS CO CIOCOOAMH KOMMYyTall1H;
2. I3yunTh pazzieneHue KaHajoB 110 BPEMEHH U I10 4acTOTe.
3.2.2 Kparkoe onucaHue NPpaKTH4Y€CKOIr0 3aHATHSA:
Crnioco6sl KOMMyTalUU
Paznenenue kaHajaoB 10 BpeMEHU
Paznenenue kaHajaoB 110 4acToTe
3.2.3 Pe3yabTarhl U BHIBOJBI:
1. Cnoco0b1 KOMMYTaLNU.
[Takersl B ceTH MOT'YT NE€peAABaTLCS ABYMs criocodbamu (puc.S):
* JelTarpaMMHBIM;
* nyTeM (OpPMUPOBAHMS «BUPTYAIbHOI'O KaHaJa».
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H Cnocodnbl peaTHIalHH KOMMYTAIIHH [IAKETOB “

HeiiTarpaMmMHBLi BupryaneHelii kanan
be3 ycraHoBlIeHHS C ycranoBneHHeM
COeIUHEeHHS COe/IHHEeHUs
1.33

Pucynok 5. CiocoOb! peanu3aniy KOMMYTalUH.

[Ipu geliTarpaMMHOM cIioco0€ MaKeThl OJHOTO U TOT0 K€ COOOIIEHUS
MOTYT IepeAaBaThbCsi MEXAY IByMs B3aUMOIECHCTBYIOUIMMH N0JIb30BaTeIsiMU A U B no pa3Hbim
MapuipyTam, Kak 3TO IoKa3aHo Ha puc.6, rae naket I11 nmepenaércs mo mapuipyty Y1-Y2-Y6-
V7, nmaker 112 — no mapmpyty Y1-Y4-Y7 u naker I13 — mno MapupyTy V1-Y3-V5-V7.

B pesynbraTe Takoro crnoco6a nepenadu Bce NaKeThl IPUXOJAT B KOHEUHBIN y3€J CeTH B
pa3Hoe BpeMs U B IPOM3BOJILHOM MTOCIIE0BAaTENbHOCTHU. [1aKeThl 0IHOTO U TOrO K€ COOOIIEeHNS,
paccMaTpUBaeMbI€ B KaXKJIOM Y3JIe CETH KaK CaMOCTOSTENIbHbIEC HE3aBUCUMbIE €IMHUIIbI TAHHBIX
U TiepelaBaeMble pa3HBIMH MapuIpyTaMu, Ha3bIBalOTCs AeitarpamMamu (datagram). B y3max
CeTU JUIA KaXJOoW JedTarpaMMbl BCAKWM pa3 OMNpENeNseTCs Haulydlllui NyTh Mepefayd B
COOTBETCTBHUHU C BHIOpPAaHHOM METPUKOM MaplIpyTHU3allu, HE 3aBUCUMO OT TOr0, [0 KAKOMY ITyTH
nepeanbl ObLIM MPEAbIIYLIHe NedTarpaMMbl ¢ TAKUMU K€ aJipecaMy Ha3HadyeHus (IoJTydaTesis)
Y UCTOYHHKA (OTIIPABUTEISA).

1.34

Pucynox 6. [lefitarpaMMHBIi cr1OC00.
JlefiTarpaMMHBI# CIOCOO Mepenayn MakeToB MOXKET ObITh Peaii30BaH:

*  0e3 yCTaHOBJICHUS COEIMHEHUS MEXy a0OHEHTaMU CEeTH;

° C YCTAaHOBJICHUEM COCIUHCHUA MCKIOY B33HMOJIC§ICTBYIOHIHMI/I a0OHEHTAMHU CETH.

B nocnennem citydae Mex1y B3aUMOJEH CTBYIOIIMMU a0 OHEHTaMHU
nNpeABApPUTCIIBHO YCTAaHABJIMBACTCA COCAUMHCHUC HYTéM 06M€Ha CJIy)Ke6HLIMI/I ITaK€TaMu:
«3aIpoCc Ha COEUHEHUE» U «IOJTBEPKIECHUE COCTUHEHHUSD), O3HAYAIOIIEe TOTOBHOCTh MPUHATH
nepecaaBacMbIC JaHHBIC. B aponecce YCTAaHOBJICHHA COCAMHCHHA MOI'YT «OroBapuBaTbLCS»
S3HAUCHUA NMapaMCTPOB NCPCAavin AAHHBLIX, KOTOPBIC JOJIKHBI BBIIIOJHATBHCA B TCUCHUC CCaHCA
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cBs3u. [locie ycTtaHOBIEHMS COENMHEHUS OTIPABUTENb HAUMHAET Mepenayy, NpUu4éM NaKeThl
OJTHOTO M TOTO € COOOIIEHHWS MOTYT IIeperaBaThCid pa3HBIMU MapHIpyTaMu, TO €CTb
neiitarpaMmMubiM - criocoOoMm. [lo  3aBepmieHnn ceaHca TiepeAadyd JIaHHBIX BBIMOJHACTCA
MpoleIypa pa3pbiBa COSAMHEHHS MYTEM OOMEHA CIIYKEOHBIMH MAKETaMH: «3alpoC Ha Pa3phiB
COCMHEHUSD U «IOATBEPKIEHUE pa3pbiBa coeAuHeHHs». OmnucaHHas Npoleaypa meperayu
[IaKETOB C YCTAHOBJICHHUEM COEIUHEHUs UIUIIOCTPUPYETCS Ha [uarpamme (puc.7).

JlocTonHCTBaMU JIeliTarpaMMHOr0 crioco0a repeiayd MakeToB B KOMITBIOTEPHBIX CETAX
SIBJISTFOTCSL:

. [IPOCTOTA OpraHMU3alMy M peaM3allud NepeJauyd JaHHBIX — KaXAblil makeT
(meriTarpamMma) cooOIIeHus epenaéTcss He3aBUCHUMO OT APYTHX MAKETOB;

. B y3J1aX CETH JJIA Ka)KA0ro aKeTa BbIOMpaeTcs HaWlydIlui My Th (MapuipyT);

. nepenavya JAaHHBIX MOXKET BBIMOJHATHCS Kak 0€3 YCTAaHOBJICHHUS COCAMHEHUS

MCKOY B33HMOH€ﬁCTByIOHlHMH a6OH€HTaMI/I, TaK W TIpU HCO6XO,Z[I/IMOCTI/I C YCTAHOBJICHUCM
COCOAMHCHUA.

Yien-ornpaBHTeIb }EEJ-HDﬂfHaTEﬂL

«llopTBepikaenne |
|

I
—
e——— ||  coenuHeHms» |

[ |
| «3anpoc Ha paspeis!_

i ; I _\ ________________
L COCIHHEHHA» k I

¢ t
1.35
Pucynok 7. [Iponenypa nepenaym makeToB
K HenocraTkaMm neltarpaMMHOro crioco0a rnepeaayu nakeToB cleayer
OTHECTH:
. HEOOXOAUMOCTh COOpPKH COOOLIEHHSI B KOHEYHOM Y3Ji€: COOOIIEHHE HE MOMKET

OBITH MEpPEeAaHo MOJyyaTeN0, IOKa B KOHEYHOM Y3Jie CETH He coOepyTcsl BCe MaKeThl JaHHOTO
COOOIIeHHSs], TOITOMY B Cllyyae MOTEpU XOTS Obl OJHOTO MaKeTa COOOIIEHHE HE CMOXKET ObITh
cOpMHUPOBAHO U TIEPENAaHO MOIYyIaTEIIO;

. MIPH JUTUTEIILHOM OKUJIAHUU TTAKETOB OJTHOTO M TOTO K€ COOOIICHUSI B KOHEYHOM
y371€ MOXKET CKOMUTHCSA JOCTATOYHO OOJIBIIOE KOJTMYECTBO MAKETOB COOOIIEHUN, COOpaHHBIX HE
MOJIHOCTBIO, UYTO TPeOyeT 3HAUYMTENBHBIX 3aTpaT Ha OpraHU3alnuio B y3ie OydepHol maMsTu
00JIBIIIOI EMKOCTH;

. JUTS IPEIOTBPAILEHUs IepernoHeHus 0y(hepHOi maMsTH y371a BpeMsi HaX 0K ACHUs
(o’ku1aHus1) MAKETOB OAHOTO M TOT'O € COOOIIEHUS B KOHEYHOM Y3JI€ Or'pPaHUYUBAETCS, U IO
WCTEYEHUHU HTOTO BPEMEHHU BCE MOCTYMHBIIHNE MAKEThl HE TTOJHOCTHIO COOPAHHOTO COOOIIECHUS
YHUYTOXKAIOTCS, TOCJE YEero BBINOJHICTCS 3ampoc Ha TOBTOPHYIO Tepenady JTaHHOTO
COOOTIEHHS; ATO MPUBOJIUT K YBEIMUCHUIO HATPY3KH HA CETh U, KaK CIEJCTBHUE, K CHIDKCHHIO €€
MPOU3BOAUTENHFHOCTH, HU3MEPSEMON KOJUYECTBOM COOOIICHMIA, IepelaBaeMbIX B CETH 3a
€IMHUITY BPEMEHU.
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Crnoco0 mepenayu NMakeTOB «BHPTYAIbHBIH KaHAJI» 3akKirodaeTcss B (OPMUPOBAHUU
CANHOI'0 «BUPTYAJIbHOTI'O» KaHaJla Ha BpPEMHA B3aI/IMOI[eI>'ICTBI/I$I a0OHEHTOB IJig nepeaadyn BCEX
[IAKEeTOB COOOMIEHUs. OTOT CIOCO0 peanusyercs C HUCHOIb30BAHUEM IIPEIBAPUTEIBHOIO
YCTQHOBJIEHUSI COEAMHEHMS MEXY B3aUMOJIEHCTBYIOIIMMU a0OHEHTaMU, B M poliecce KOTOPOro
dhopmupyetcss HanboJiee palMOHAIBHBIA CIUHBIN I BCEX IMAKETOB MapUIpyT, 10 KOTOPOMY, B
OTJINYHME OT JAEUTarpaMMHOro Croco0a, Bce MaKeThl COOOLICHUS MEPEeAaroTCss B €CTECTBEHHOU
II0CJIEI0BATEIbHOCTH, KaK 3TO MIOKa3aHO Ha PUC.8.

[Makers! I11, T12 u [13 coobuieHus nepenaroTcs B €CTECTBEHHON MOCIEA0BATEIbHOCTH
OT Mojb30BaTeNsd A K IOJB30BAaTENIO B 10 mpeaBapUTENIbHO CO3JIaHHOMY BHUPTYaJIbHOMY
KaHally uepes y3ibl Y1-Y4-Y7.

Y,
2 Yﬁ, B
I13 [12
Y] ‘5."4 [l - Y'.r
A
Vs Ys
1.36

Pucynok 8. Ilepenaua nakeroB cooOIIeHHUS.

BupryanpHblii KaHai, Kak M peanbHbId (U3WYECKUI KaHal B Cilydae KOMMYTallUH
KaHaJIOB, CYILIECTBYET TOJILKO B TEUEHHME CEAHCa CBSI3U, P 3TOM PECYPCHI PEAJbHBIX KaHAJIOB
cBsi3u (IIPOMyCKHAst CIOCOOHOCTh) W y310B cetu (OydepHas mMaMsATh), HAXOMALIMXCS Ha
MaplIpyTe, pe3epBUPYIOTCS Ha BCE BpeMs ceaHca.

He cnenyer myTtaTh M cMelmIMBaTh KOMMYTAIMIO KaHAJIOB U CIOCOO IMepenayu MaKeToB
«BUPTYaJbHBIH KaHa». OCHOBHOE HMX OTJIMYHME COCTOMT B TOM, YTO «BUPTYAJIbHOM KaHAI»
peam3yeTcsi ¢ MPOMEXYTOUHBIM XpaHEHHEM MAaKeTOB B y3J1aX CETH, B TO BpeMs KaKk KOMMYTaIlus
KaHAJIOB peanu3yercs 0e3 NPOMEKYTOYHOIrO XpaHEHHs IepeAaBacMblX IIAKETOB 3a CUéT
CO3JJaHMS PEATBHOTO (2 HE BUPTYaJIbHOT0) (PU3MUECKOr0 KaHasla MeX 1y a0OHEHTaMHU CETH.

K noctonHcTBaM crniocoba nepeaayuun MakeToB «BUPTYaIbHBIN KaHAI) 10
CPaBHEHMIO C JiefiTarpaMMHON Niepefayell HaKeTOB MOXHO OTHECTH:

. MEHBIIINE 33JJePKKHU B y3JaX CETH, 00YCIIOBJIEHHbIE PE3€PBUPOBAHUEM PECYPCOB,
U TPESKIE BCEr0 MPOMYCKHOW CHOCOOHOCTHM KAaHAJIOB CBS3M, B IPOIECCE YCTAHOBIJICHHS
COCNIMHCHHUS;

. HeOOoJIbIIOE BpeMsl OKUJAHUS B KOHEYHOM y3Jie 111 COOPKH BCEro COOOIEHUS,
IIOCKOJIbKY MaKeThl MEpelaloTcsl MOCIeNI0BaTeIbHO JIPYr 3a APYroM IO OJHOMY M TOMY e
MapuIpyTy (BUPTyaJlbHOMY KaHaJly), U BEpPOSATHOCTb TOT'0, YTO KaKOM -TH00 MaKeT «3a0iryIuTcsh»
B pe3yJibTaTe HEYJauyHO BBHIOPAHHOI'0 MaplIpyTa WA €ro BpeMs JOCTAaBKH OKa)XETCS CIUIIKOM
O0JIBIINM, KaK 3TO MOXKET IPOU30UTH MU JIeliTarpaMMHOM crioco0e, OJIM3Ka K HYJIIO;

. 6onee 3 pexTUBHOE HCMONb30BaHKE Oy(hepHON maMsATH HPOMEXKYTOUHBIX Y3JIOB
3a cu€T e€ mpeABapUTEIBHOTO PE3EPBUPOBAHUS, a TakKe Oy(epHOil MaMsITH B KOHEYHOM Y3JI€ B
CBSI3M C HEOOJIBIINM BPEMCHEM OXXHAAHHA MPpUX0Jda BCEX ITAKECTOB COO6IJ.[GHI/ISI.

K HEOOCTaTKaM crocoba nepeaadyu 1nakeToB ((BHpTyaHLHBIﬁ KaHaJD» MOXXHO OTHCCTH:
® HAJINM4YHEC HAKIIAJJHBIX pacXoad0B (HsnepmeK) Ha YCTaHOBJICHUEC COCIUHCHUA
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. Hea(p(heKTUBHOE UCIIOIB30BAaHUE PECYPCOB CETH, ITOCKOJBbKY OHU PE3E€pPBUPYIOTCS
Ha BCE BpeMs B3aUMOJECTBYSI aDOHEHTOB (CeaHca) U HE MOT'YT OBITh NPEAOCTaBIEHbBI IPYIOMY
COEAMHEHHUIO, JJaXKe €CJIM OHU B JAHHBI MOMEHT HE MCIOJb3YIOTCS.

2. Pa3jejieHue KaHAJIOB 110 BPEMEHH.

KommyTaTtopel, a Takke COCIMHSIOIIME UX KaHajbl JOJDKHBI 00ecreyuBaTh
OZTHOBPEMEHHYIO Nepeaavy JaHHBIX HECKOIBKUX a00HEHTCKUX KaHAJOB. [[J1 3TOr0 OHM JOKHBI
ObITh BBICOKOCKOPOCTHBIMH M MOJJEPKUBATh KaKYI-JIMOO TEXHUKY MYJbTHIIEKCUPOBAHUS
a0OHEHTCKMX KaHajoB. B HacTosiee BpeMs A MyJIbTUIUIEKCUPOBAaHUS a00OHEHTCKUX KaHaJIOB
UCIIOJIb3YIOTCS IBE TEXHUKU: TEXHUKA YaCTOTHOTO MyJbTUILIeKcupoBanus (Frequency Division
Multiplexing, FDM); TexHuKa MyJIbTHILUIEKCUPOBaHHS ¢ pa3zaeneHueM Bpemenu (Time Division
Multiplexing, TDM).

KOMMYTaI_[I/ISI KaHaJIOB Ha OCHOBC YaCTOTHOI'O MYJIbTUIIJICKCUPOBAHUA

Peqasoi cyrHan

T F |

Pucynok 9. Moaynsiusi peueBbIX CUTHAJIOB

TexHuka yacToTHOr0 MyJbTUIUIEKcHpoBaHUsA KaHanoB (FDM) Owina paspaboTtana ams
TeseOHHBIX ceTed, HO MpHUMEHsSeTCd OHa M JUIS JIPYTMX BHJOB CeTei, Hampumep cerei
Ka0eJILHOrO TEIEBUICHUS.

Jns  pa3geneHus aOOHEHTCKMX  KaHAJIOB  XapaKTepHAa  TEXHMKA  MOIYJISIHH
BBICOKOYACTOTHOTO HECYIIET0 CHHYCOMJAIBFHOI'0 CUTHAJIA HU3KOUYACTOTHBIM PEYEBBIM CUTHAJIOM
(puc. 9). Ecnm curHamel Kaxaoro abOHEHTCKOrOo KaHajla TEPeHECTH B CBOW COOCTBEHHBIN
JMana3oH 4acTOT, TO B OJHOM IIMPOKOIOJIOCHOM KaHalle MOXKHO OJHOBPEMEHHO IepenaBaTh
CUTHaJIbl HECKONbKUX a0oHeHTckuX kaHaioB. Ha Bxoasl FDM- komMMyTaTtopa MOCTYNAOT
UCXOMHBIE CHUTHAlBI OT a0OHEHTOB TeneoHHOW ceTn. KomMmyTaTop BBINOJNHSAET IEPEHOC
9acTOTHl KaXKJOTO KaHajla B CBOM AMana3oH 4acToT. OOBIYHO BBICOKOYACTOTHBIA JHAIra3oH
JETUTCS Ha MOJIOCHL, KOTOPbIE OTBOMATCS IS Mepeadn JTaHHBIX aOOHEHTCKUX KaHaoB. Takon
KaHaJI Ha3bIBalOT YIJIOTHEHHbIM. KommyTtaTopsl FDM MOryT BBINOMHATH Kak AMHAMUYECKYIO,
TaK M TOCTOSHHYIO KoM—MyTanuto. Ilpm nuHamMuyeckoil KOMMYTalUM OAWH aOOHEHT
MHULUHPYET COEAMHEHHE C IPYTMM aO0OHEHTOM, IIOChIIasi B CETh HOMEP BBI3bIBAEMOI0 A0OHEHTA.
KommyTtaTop nuHa"MUYECKHU BbLIEISIET JaHHOMY aOOHEHTY OJHY M3 CBOOOAHBIX I10JOC CBOETO
YILUIOTHEHHOTO KaHaja. [Ipu mocTosHHOM KOMMyTaluu 3a aDOHEHTOM I10JI0ca 3aKperuisieTcs Ha
JUTMTEIBHBIN CPOK IyTeM HACTPOWKH KOMMYTAaTopa MO OTACIBHOMY BXOJY, HEIOCTYI "HOMY
nojb3oBareaM.  KoMMmyTaiusi KaHaJoOB Ha OCHOBE Pa3[elIeHHs] BpEeMEHM pa3padarbiBaiach B
pacuere Ha mepenady HEMpepbIBHBIX CUTHAJIOB, IpeAcTaBisiomux rosoc. Ilpu mepexome k
uudpo—Boli  popme mpeacraBieHHs rojgoca Obuta  pa3paboTaHa  HOBas ~ TEXHHUKA
MYJIBTUTUIEKCH "POBaHUsI, OPUCHTHPYIOIIASCS Ha TUCKPETHBIN XapaKTep MepeiaBaeMbIX TaHHBIX.
OTa TeXHUKa HOCUT Ha3BaHHWE MYJbTHILIEKCHpOBaHUS ¢ paszaeneHreM BpemeHu (Time Division
Multiplexing, TDM). Pexxe ucnonb3yeTcst U JIpyroe ee Ha3BaHHE — TEXHHUKA CHHXPOHHOI'O
pexuma mepenadu  (Synchronous Transfer Mode, STM). Anmapatrypa TDM-cereit —
MYJIBTUIUIEKCOPBI, KOMMYTATOPbI, JAEMYJbTHIUIEKCOPBI — pabOTaeT B pEeXUME pas3/ieleHUs
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BPEMEHH, MMOOUEPEIHO OOCIy)XHUBasi B TEUEHHE IIUKJIA CBOEH pabOTHI Bce aOOHEHTCKHE KaHABL.
Huxn padoter obopynoBanusst TDM paBen 125 MKC, 4TO COOTBETCTBYET MEPUOAY CIEIOBAHHS
3aMepoB rojoca B HU(PPOBOM aOOHEHTCKOM KaHajle. DTO 3HAYUT, YTO MYJIbTUILIEKCOP MU
KOMMYTaTOp YCIEBaeT BOBpeMs OOCIYXHUTb Jt000H aOOHEHTCKUH KaHal W IepenaTh €ero
ouepelHOM 3amep aaiiee 1no ceru. KaxaoMy COEAMHEHHUIO BBIAEISAETCS OJUH KBAHT BPEMEHU
nMKiIa paboThl ammapaTypbl, Ha3bIBAEMBIM Tak)Ke TalM-CI0TOM. JIJUTENbHOCTh TalM-CIOTa
3aBUCHT OT YHcla aOOHEHTCKHX KaHAllOB, OOCIY)XHMBaeMbIX MynbTHILUIEKcopoM TDM wmm
KOMMYTaTopoM. MynbTuIUIeKCOp NpUHUMaeT uH@opmanuio 1o N BXOJHBIM KaHajlaM oOT
KOHEYHBIX a0OHEHTOB, KaXJblii M3 KOTOPBIX IepenaeT JaHHble MO aOOHEHTCKOMY KaHajly co
ckopocthio 64 KoOut/c — 1 Oaiit kaxnapie 125 Mxc. B kaxaoM IUKIe MYJIBTHIIIEKCOD
BBITNIOJHSIET CIEAYIOLME NEHCTBUA: IMPUEM OT KaXKJIOro KaHajla OuyepeHOro OailiTa JaHHBIX;
COCTaBIIEHHE W3 TPUHATHIX OaiTOB YIJIOTHEHHOTO KaJpa, Ha3bIBAEMOr'0 TakKXKe OOOHMOI;
nepenaya yIIOTHEHHOTO Kajpa Ha BBIXOJHOH KaHal ¢ OMTOBOW CKOPOCTHIO, paBHOW Nx64
Ko6ut/c. Ilopsnok GaliT B 060iiMe COOTBETCTBYET HOMEPY BXOJHOrO KaHaja, OT KOTOPOro 3TOT
6aiit monmyueH. KonmdectBo 00cmykKHMBaeMbIX MYJIbTHILIEKCOPOM aOOHEHTCKUX KaHAJIOB 3aBHCUT
oT ero ObicTponeiicTBus. JleMyIbTUIIEKCOP BBIMOJHSAET OOpaTHYIO 3aJadyy — OH pa3oupaer
0alThl YIJIOTHEHHOIO KaJpa M pacnpenenseT UX MO0 CBOMM HECKOJIbKHUM BBIXOAHBIM KaHajlaM,
IIpU 3TOM OH CUMUTAET, YTO IOPAJKOBBIM HOMep Oaiita B 000iME COOTBETCTBYET HOMEpPY
BBIXOZHOT'O KaHAJIa.

KoMMyTratop mnpuHHMMaeT yIUIOTHEHHBIM Kagp MO CKOPOCTHOMY KaHaly OT
MYJIBTH TUIEKCOPA U 3alHMCBIBACT KaXKIbIi OAlT U3 HEro B OTIENbHYIO SUEiKy cBoel OydepHoi
naMsITH, IPUYEM B TOM MOPSAAKE, B KOTOPOM ATU OalThl OBLIN yIIaKOBAaHbBI B YIUIOTHEHHBIH KaJp.
Jlis BBIIOJHEHUs ONEpallud KOMMYTalUuHu OalThl W3BIEKarOTCs U3 OydepHON maMsATH HE B
MOpsAJIKE NOCTYILJICHUS, & B TAKOM IOPSIIKE, KOTOPBI COOTBETCTBYET MO 1EP>KMBAEMBIM B CETH
COEAMHEHUSIM a0OHEHTOB.

Pa3ButneM wuael  CTaTUCTUYECKOrO  MYJbBTUILUIEKCUPOBAHHUS  CTajla  TEXHOJIOTHUs
ACHHXPOHHOTro pexuma nepegaun — ATM, xoTopas BoOpasia B ce0s JIydIie 4epThl TEXHUKH
KOMMYTallU1 KaHAJIOB U MaKETOB.

3.Pa3genenne KaHAJIOB 10 YACTOTE

YactotHoe pazgenenue kananoB (UPK) — pasnenenue kaHaioB MO 4YacToTe, IMpHU
KOTOPOM Ka)KJIOMy KaHaJly BBIIEJISETCS ONpeAeHEHHBIN Auana3oH 4acToT. B MHOrokaHaJbHBIX
cucremax cBsizu (MKC) ¢ UPK kaHanpHBIE CUTHAJIBI OTIMYAIOTCSA APYT OT ApYyra MOJIOKEHHUEM
CBOMX CIEKTpoB Ha ocu yacToT. OObmuHO cuctembl ¢ UPK wucnone3yrorcs anis nepenadu
aHasnorosslx curHanoB. Ha puc. 10 mpencraBineHa crpykrypHas cxema mnpocteimein MKC c
YPK.
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Pucynok 10. CtpykTypHas cxema MHOT'OKaHaibHOUM cuctembl ¢ YUPK

HaunbGonee wacto B otaensHbix KaHamax npu YPK mnpumensercs ogHomosiocHas
MOJYJISILIUS C COOTBETCTBEHHO MO00PAaHHBIMU YaCTOTAMU MHJIOT-CUTHAJIOB, KOTOPBIE BBIAAIOTCS
reHepatropoM Hecymux dactor (I’HY). J[lamaeii cmoco® wmonymsiiuu —oOecreuynBaeT
MUHHMMAJIBHYIO II0JIOCY 4YacTOT TpynmnoBoro curxana. [logaBiieHMe HECYIIMX IOCTUTraercsi B
UHAUBUAYANbHbIX MoayisaTopax (Mi, M2. ... Mn), KOTOpble, Kak MNpaBHJIO, CTPOATCA IO
OamaHCHOU cxeme, a BblIeNeHne oaHoi 0okoBoi monocel (OBIT) ocymiecTBisieTcst B TOJOCOBBIX
¢unptpax (D1, @y, ... On). COBOKYNMHOCTh KaHAJIBHBIX CUTHAJIOB HA BBIXO/IE CYMMHUPYIOIIETO
ycTpoiicTBa £ oOpasyeT rpynmnoBoil curHan. B rpynmoBom mepenatyvike M rpynmnoBOd CHTHA
npeoOpa3yeTcs B IMHEHHBIN CUTHA, KOTOPBINA U MocTynaeT B JuHUIO cBsizu JIC.

Ha npuemMHON CTOpPOHE JIMHHMM CBSI3M JIMHEWHBIM CHTHAl C IIOMOILBIO TI'PYIIIOBOTO
npuemMHuka Il BHOBb mpeoOpasyercs B TIpYNIOBONH CHUTHajld, M3 KOTOPOIO I0JOCOBBIMU
¢unpbrpamu (D1, D2, ... On) BBLACIAIOTCA KaHalbHble cUrHajibl. [locie neTekTupoBaHus B
KaHaJbHBIX Jemonynsrtopax (L1, 2, ... JIN) curHamel mpeoOpa3yloTcs B MpeaHa3HauCHHBIE
noJjrydaresisiM coobtienus npuemarnkamu coobmenuii (I1C4, I1C,, ... IICn). OnopHbie KosiebaHus
B KaHaJbHBIX JEMOIYyJATOpax cosnatorcs c¢ mnomomibio reneparopa (I'HY). Coobiienus,
repeaaBaeMble N0 pa3JIMYHbIM KaHalaM, BeIAEHA0TCS pu nomoum OHY. .

KananbHble nepenaTuvKy BMECTE C CYMMUPYIOLUM YCTPOWCTBOM 00pa3yroT annaparypy
oobenuHenus. I'pynmoBoil nmepegatuuk M, nmuHus cBsa3u JIC u rpynmnoBoil npuemHuk I
COCTABJISIIOT TPYINIOBOM KaHaJI CBSI3M (TpakT Iepenayr), KOTOPbIM BMECTE C ammapaTypoi
O0beNMHEHUS! W WHIANBUAYATbHBIMU MPUEMHUKAMU COCTaBISIET CHUCTEMY MHOTOKaHAJIbHOMN
CBA3U. B cocTaBe TEXHMYECKUX YCTPOMCTB HA MEPEAAIOIIEN CTOPOHE MHOTOKAHAJIBHON CHCTEMBI
JIOJKHA OBITH MTPEeyCMOTpEHa anmnapatypa o0beAMHEHUs], a Ha IPUEMHON CTOpOHE - almaparypa
pazzeneHusl.

B oOmiem ciyyae rpynmnoBoil curHaia MokeT (OpMHUPOBAThCS HE TOJIBKO MPOCTEHIINM
CYMMHUPOBAHHMEM KaHAJIbHBIX CUTHAJIOB, HO TAKX€ M ONPEEIECHHON JOrMuecKoll 00paboTKoil, B
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pe3ybTaTe KOTOPOH KaXKAbli 3JIeMEHT IPYNIIOBOT0 CUrHalla HeCeT MH(POPMALIHIO O COOOILEHUAX
HCTOYHHUKOB. DTO TaK Ha3bIBA€Mbl€ CUCTEMbI C KOMOMHAIIMOHHBIM pa3zieJIEHUEM.

Uto0bl paznensionme yCTpOHCTBa ObUIM B COCTOSIHMHM PAa3jinyaTh CUTHAJBI OTIEIbHBIX
KaHaJIOB, JOJDKHBI CYILECTBOBATH ONpPENEJICHHbIE NPU3HAKH, IMPUCYIIUE TOJbKO JAHHOMY
curHany. TakuMu OpHU3HaKaMH B OOIIEM cllyda€ MOTYT OBITh IapaMeTpbl IEpeHOCUHKa,
HaIpuMep aMIUIMTY/a, 4acToTa uiK (haza B cIydae HEelpepbIBHOW MOAYJIALUU TAPMOHUYECKOTO
nepeHocuuka. IIpu 1uCKpeTHBIX BUIaX MOAYJIILMH PA3IMYAOLIMM IPU3HAKOM MOXKET CIIyKUTh
u ¢opma curHaigoB. COOTBETCTBEHHO pa3UYalOTCS W CIOCOOBI pas3JieNieHUs] CHTHAJIOB:
YacTOTHBIH, BpeMeHHOM, (a30BbIi U Ap.

[TockonbKy Besikasi peajbHas JIMHUSA CBS3M  OOJMajaeT OrpaHUYEHHOU MOJIOCOU
IIPOIyCKaHMs, TO IPU MHOIOKaHAJIBbHOW Nepenadye KaXAoMy OTAEIbHOMY KaHally OTBOJUTCS
OIpeieTIeHHAsl YacTh 0011EHN MOJI0CHI POy CKAaHHUS.

Ha npueMHON CTOpOHE OIHOBPEMEHHO JEHCTBYIOT CHUTHAJIBI BCEX KaHAJOB,
pa3Iuyaronrecs MOJ0KEHUEM X YaCTOTHBIX CIIEKTPOB Ha MIKayie 4acToT. YToOkl 6e3 B3auMHBIX
IIOMEX pa3[eNIuTh TAKUE CUTHAJIbl, IPUEMHBIE YCTPOMCTBA JOJDKHBI COLEP)KATh YacCTOTHBIE
¢bunbTpel. Kaxabiii u3 QuiabTpoB A0MKEH NMpOMyCTUTh 0e3 OocialiieHus JIMIIb T€ 4YacTOThI,
KOTOpBIE€ NMPUHAJIEKAT CUTHAIY AAHHOIO KaHasla; 4acTOThl CUTHAJIOB BCEX JPYIMX KaHaJIOB
(GUIBTP 10JKEH MOAABUTD.

Jlis CHM)KEHMSI TEepPeXOAHBIX IOMEX [0 JONYCTHMOIO YPOBHS INPUXOJUTCS BBOIUTH
3aIMTHBIE YaCTOTHBIC HHTEpBaJbI (Puc. 11)
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Pucynox 11. CriekTp rpymnmoBoro cursajia ¢ 3allldTHIMUA HHTEpBajJaMu

[Ipn omHOKpaTHOM mpeoOpa3zoBanuM crekTpa curHana (fu = 104 kl'y) HeoObXommm
cienuanbHelii GuabTp. Ilpy ABYKpaTHOM NpeoOpa3oBaHUM CIIEKTpa B IMEPBOM MOJIYJSITOpPE
BbIOupaeTcs Hecymas 10 30 k', Hanpumep, f1 = 12 kl'y. ITpu 3TOM GUIBTP JETKO peann3yercs
Ha LC-anemenTax. Ha BTOpOIl MOmynsaTOp CHUTrHan momaercss yxe B moisioce yacrot 12,3...15,4
kl'y, 1 U1 TIepeHoca ATOro CHrHaja B 3aJaHHYIO IOJIOCY YacTOT HEOOXOAWMO HCIOJIb30BaTh
Hecymryto f2 = 104 - f1 = 92 kl'y. ®unsTp BTOPOro mnpeodpa3oBaTelisi 4acTOThl TAKIKE JIETKO
peamu3yetcs Ha LC-amemenTax.

MeTtonpl mocTpoeHuss MHOrokaHaidbHOM anmapaTypel ¢ YPK ornmuarorcs cnocobom
(hopMHUpOBaHUS TPYIIIOBOrO CUTHANA U OCOOCHHOCTSIMHU TE€peIaun ero B JuHerHoM TpakTte. [1o
ciocody  (GopMHpOBaHUS ~ TPYNIIOBOrO  CHTHaia  (NMEpBBIH  MpPU3HAK)  pa3iMyaloT:

1. METO c WHANBUAYaTbHBIM npeodpa3oBaHUEM CUTHAJIOB;
2. METOA c I'PYHIIOBBIM npeodpa3oBaHUEM CHUTHAJIOB.
[To crmocoOy ycuiieHHs TpyINIOBOro (JIMHEHHOr0) CUrHajga (BTOPOM IPHU3HAK) BBIICISAIOT:
1. METOJT c YCHJICHHEM KaXJI0T O WHIUBHUIYaIHHOTO CUTHAJA;

2. METOJ C YCUJICHUEM JIMHEHHOr0 CUTHAJA B I1€JI0M.

[Ipn wHAMBHUIyaTbHOM TpeoOpa3OBaHWHM CUTHAJIOB (OPMUPOBAHUE TPYHIIOBOTO
(TMHEHHOT0) CHeKTpa YacTOT MPOU3BOAUTCS IMyTEM OTAESIBHOTO HE3aBHCHMOT'0 TPE0Opa3oBaHHUS
kaxxzoro u3 N curnanos. J{pyrumu cioBaMu, MpH WHJIMBUAYaJIbHOM METOJE Mpeodpa3oBaTen,
GUIBTPBI, YCHIUTENW W JPYTHE SJIEMEHTHI NI KaXXJAOro KaHala SIBISIOTCS OTACTbHBIMU U
MOBTOPSIOTCS B COCTABE OKOHEYHOM MPOMEXKYTOUHOM almapaTtypbl CTOIBKO pa3, Ha CKOJIBKO
KaHAJIOB pacCUMTaHa CHCTeMa TMepenadu. MHAMBUIyambHBIE METONIBI MpPeoOpa3oBaHUs B
OKOHEYHBIX U YCUJICHHS B IPOMEXYTOUHBIX CTAHIUAX MOSCHIIOTCS Ha pucC. 12.

145


http://rekc.100ms.ru/index.php/communication/84-modul
http://rekc.100ms.ru/index.php/communication/88-t_shen
http://rekc.100ms.ru/index.php/communication/88-t_shen

OKOHeYHaA cTaHUKA

=

_ __%_._ _._%_ ....... — _._%

TfH1 TfH2 Tfnn

JNHKA

N
—/\Pl& P/ N\ & - ) \P&
T rune 1 runz T tunn

MpoMexyTO4HaA CTaHLHA

[~ 74

—,—»w—r}—%—l—v

:::::

L mHrHz

Pucynox 12. UaauBuIyaibHBIA METO TPe0oOpa3oBaHUs

B ocHoBy MeTofa TpymnmoBOro ImpeoOpa3oBaHMsl CUTHANOB TIONOXKEH MPHHIIMI
(dbopmMupoBaHus JWHEHHOro crekTpa B okoHeuHoM MyHkTe MKC ¢ momomipl0 HECKOJIbKUX
cTyneHed mnpeoOpa3zoBanus. Ha kaxaol CTyneHHM OOBEAMHSIOTCS HECKOJIbKO KaHaJbHBIX
CUTHAJIOB, T.€. JIMHEHHBIA CHTHAJ MPEACTABISET COOOH CyMMY HECKOJIBKHUX IPOMEXKYTOUHBIX
TPYIIOBBIX CUTHANOB. [Ipu 3TOM, B OTiIMYME OT MHAMBHAYAJIBbHOI'O METOJA, OTIEIbHOW s
Ka)KJI0r0 KaHaJa sIBJsieTCs TOJbKO YacTh anmnaparypbl, a OcTajJbHOe 000py0BaHue — o01Iee s
BCEX KaHAJIOB.

3.3 IIpakTuueckoe 3ausiTue Ne 3 (2 yaca)

Tema: «OcHOBHBIE XapaKkTepucTUKA IBM»

3.3.1 3agauu padoThI:

1.IIpeobpazoBanue TEKCTOBBIX JAHHBIX MIPH BBOJE B DOBM.

2.IIpeobpa3oBanue pacTpoBoii rpaduku mpu BBose B DBM.

3.Pacuer pazmepoB (aiijioB JaHHBIX MPH UX PA3TUYHOM MPEICTaBICHHUH.

3.3.2 KpaTrkoe onucanue NpakTu4ecKoro:

[IpeoOGpa3zoBaHue TEKCTOBBIX JIAHHBIX ITPU BBOJIE B DBM.

[IpeobpazoBanue pacTpoBoil rpaduku npu Beoae B OBM.

Pacuer pasmepoB (aiii1oB JaHHBIX MPH X PA3TUYHOM IPEICTaBICHHUH.
3.3.3Pe3yabTarhl 4 BHIBOJABI:

1. IPEOBPA3ZOBAHUE TEKCTOBbBIX TAHHBIX ITPU BBOJIE B OBM

[IpencraBienre JaHHBIX 3aKJIIOYAETCS B UX IPEOOPa30BAHUU B BUJ, YIOOHBIHN /IS
nocJyienyrouiei 00padorku 1mbo moas3oBareneM, 160 IBM.

dopma npescTaBieHUs JaHHBIX ONPEAeIIieTCsl UX KOHEUHBIM NpeaHa3HaueHeM. B
3aBUCUMOCTH OT DTOT'0 JJaHHBIE UMEIOT BHYTPEHHEE U BHEIITHEE MpecTaBlieHne. BHyTpeHHee
npencrasieHne JaHHbIX (s DBM) onpenensiercss pU3ndecKuMu MPUHIIATIAMHE, 110 KOTOPBIM
MPOMCXOIUT OOMEH CHTHAJIaMU MEXY y3laMu DBM, nmpuHIMIIaMy OpraHU3aIiy MaMsITH,
norukoit padbotst IBM. BHyTpeHHee npecTaBieHne JaHHBIX B OOJBIIMHCTBE COBPEMEHHBIX
OBM siBnsieTcst TMCKPETHBIM, T.€. U POBLIM, IPHYEM JF00bIE TaHHBIe 111 00padoTku IBM
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IIPEACTABIIAIOTCS I1OCJIEI0BATENBHOCTAMU JIBYX LIEJIBIX YUCEN — €AUHULBI U HYyJIs. Takas
dbopMa npecTaBICHUS JAHHBIX TOJYYHJIa HA3BaHUE IBOUYHOM.

Bo BHemHeM npeacTaBieHuu (U1 MOJIb30BATENsA) BCE JaHHbIE XPaHATCS B BUJE
¢arinos. @aiis — 00aCTh MaMATH Ha BHEITHEM HOCHUTEJIC, KOTOPOI MPHUCBOCHO UMSI.

[TpaBuiio mpencraBiaeHus] CUMBOJIbHON UH(opMaluu (OykBbI aniaBUTa U Ip. CHMBOJIbI)
3aKJIF0YAETCs B TOM, YTO Ka)KJJOMY CUMBOJIY CTABUTCSI B COOTBETCTBHE YHUKAJIbHOE YHCIIO,
T.€. K&Kl CUMBOJI HyMEpyeTcsl.

HaubGonee mpocroii ctanaapt kogupoBku cumMBoioB ASCII-kon («AMeprkaHCKuit
Cranpaptasiii Kon mis O6mena UHpopmanmeii» —
anria.AmericanStandartCodeforInformationInterchange) 6511 BBenén B CIIA eme B 1963 1. u
nocie Mmoaudukanud B 1977 r. ObUT IPUHAT B Ka4e€CTBE BCEMUPHOT0 cTaHaapra. Kaxxaomy
CHUMBOJIY MTOCTaBJIEHO B COOTBETCTBHE ABOMYHOE YUCIO0 OT 0 10 255 (8 -OMTOBBIN TBOMYHBIIM
kon). CumBounsl ot 0 1o 127 — cnenuansubie cuMBoibl (0-31), maTuHCckue OyKBbI, HUGPBI U
3HAKU MPENHUHAHUS COCTABILIOT TOCTOSHHYIO (0a30BYI0) yacTh TabauLbl. PacimmpenHas
tabauua ¢ 128 mo 255 cuMBOJI OTBOIUTCS 11O HALIMOHAJIBHBIN cTanaapt. [Ipumep
pacUIMPEeHHO TabJIUIBI IPeICTaBIEH HAa PUCYHKE 1, I/le KOJl CUMBOJIA 3aIIMICaH COKPAIIEHHO
B BUJIE IIECTHAATEPUYHOI0 YHCIIa, HAI[pUMep, CUMBOJIYbcooTBeTcTBYET
mrectHaAnarepuanbiidi kogCl wmm B qeonynor Gpopmel1000001.

Takum 00pa3oM, KaXIblii BBEICHHBII B KOMIIBIOTEP C KJIABHATYPbI UJIH APYTUM 00 pa3om
CHMBOJI 3aITOMUHAETCS U XPAHUTCS HA HOCHTEJIE B BUAC BOCBMHUPA3PSTHOI'O JBOUYHOTO
cinoBa. TekcToBbIN (paiilsl B 3TOM Cilydae MpeAcTaBisieT co00i MocieoBaTeIbHOCTD OalT
JaHHBIX, 3a KaXXJIbIM U3 KOTOPBIX CTOUT CUMBOJI TCKCTA. HpI/I BBIBOAC TCKCTa Ha SKpaH UJIK Ha
IMPUHTEP COOTBCTCTBYIOIIXEC ITPOrpaMMHO-AIIapaTHBIC CPEACTBA BbIBOAA BBINIOJHAIOT
00paTHYIO EPEKOIUPOBKY U3 MUPPOBOH (HOPMBI B CHMBOJIBHYIO 11O TE€M K€ TIPaBUIIaM.

Tab6muna 1. [IpencraBneHue yucen B pa3IMyHbIX CUCTEMaxX CUMCICHUS

CucreMa CUHCIIEHUSA

Hecarnunas JlBonuHas Bocemepuunas [ITectHaguarepuyHas
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
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8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

0 [ 1] 23 456 78 ]9 A]|BJ[C][DIJETTF
0 @ | E | § | € | - .

1 z 3 4 = ] 7 g El 1a 11 1z 13 14 1k

1

1& 17 1a 12 z0 zl Z2E 3 24 zh 26 z7 28 9 20 31
2 T [ E | § | % | & 1y | " |«

3z 233 34 jc1 36 27 38 jcie] 40 41 4z 43 4 45 E13) 47
30 1|2 |3 | 4|56 |78 9] :]|:]|<]|=]c2>]7?

44 43 Lo L1 Lz L2 L4 Lt Le L7 Lo L3 &0 &l =35 &3

4 | @ A B C D E F G H | J K L M N 0
64 | 65 | 66 | 67 | 68 | &3 | 70 | 71 | 72 | 73 | v4 | 75 | e | w7 | e | 7%

5 P Q R s T u v W X Y Z | \ 1 A _
20 gl gz 83 o4 85 g8 a7 g8 g9 20 al 2z 23 24 1
G ¢ a b [ d e f q h i i k | m n 0
=1 a7 ag 23 | 100 | 101 | 10z | 103 | 104 | 105 | 10& | 107 | 102 | 10% | 110 | 111
i p q r s t u v W X ¥y z { | H -~ O
117 | 112 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 122 | 124 | 125 | 126 | 127
8 b r , r " e t I Yoo It [ Hs K T LI
125 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 135 | 129 | 140 | 14l | 142 | la3
9 Li] f ’ " " - — T b > H K h Ll
144 | 145 | 14& | 147 | 145 | 142 | 150 | 151 | 152 | 152 | 154 | 155 | 156 | 157 | 158 | 152
A Y|y [ J =T | [ §|E|®@]|]€E€]|« @ |1
160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 163 | 170 | 171 | 172 | 173 | 174 | 175
B ° + | i r H - é Ho € o i s s (]

176 | 1727 | 172 ( 179 | 180 ( 181 | 182 | 1832 | 124 ( 125 | 126 | 127 | 182 | 122 ( 120 | 191

C A b B r i} E K 3 H H K n M H ) n
19z | 1935 | 194 | 195 | 136 | 197 | 198 | 199 | 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207

D P C T ¥ O X 11 Y m 11} b bl b 3 L A
205 | 209 | 210 | 211 | 2le | 213 | 214 | 15 | 216 | 217 | 218 | 219 | 220 | 22l | &2z |= z2&3

E a o B r A, e K 3 H H K n M H 0 n
224 | 225 | 226 | 227 | 228 | 225 | 230 | 221 | 232 | 223 | 234 | 225 | 236 | 227 | 238 | 223
F p c T ¥y i x L, Y 1] 17} b bl b 3 [} A

40 | 241 | 24Z | E43 | 244 | E45 | 246 | 47 | 248 | E45 | 250 | EE1 | 252 | 253 [ 254 | ZEE

Puc. 1. Pacmmpennas tabimna ASCII kogoB (kupmutuna windows 1251).

Bornee yHUBepcanbHBIM B MYJIBTUS3BIYHBIM siBIIsieTCs cTanaapt Unicode, KOTOpsIid
oInpenensieT KOAUPOBKY KaKI0r0 CHMBOJIa HE OHUM OaiiToM, a BymMs. COOTBETCTBEHHO,
YHUCI0 OJHOBPEMEHHO KOAUPYEMBIX CHMBOJIOB Bo3pacTaeT ¢ 256 1o 65536. /lanHblii cTaHIapT
MMO3BOJEACT 3aKOAUPOBATH ONHOBPEMCHHO BCC NU3BCCTHBIC CUMBOJIbI, B TOM YHCJIC AIOHCKUC U
KUTaNCKUE HEPOrTH(BI.
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2. ITIPEOBPA3OBAHUE PACTPOBOI I'PA®UKU ITPU BBOJIE B OBM

Kak u mo0ble npyrue Buabl 1aHHBIX, rpaduueckue qaHHbie B OBM xpandarcs,
00pabaThIBatOTCs U MEPENAIOTCS B 3aKOJUPOBAHHOM IBOMYHOM KOJIE.

Cy1iecTByIOT J1Ba MPUHLIUIIHAIBHO PAa3HBIX MOAX0/1A K MpeICTaBIeHUIO (OIIU(POBKE)
rpadudecKuX JaHHBIX: PACTPOBBIA U BEKTOPHBIM.

Jns onudpoBku rpadudecKux H300pakeHHH MPU pacTPOBOM MPEACTABICHUHU BCS 00J1aCTh
JAHHBIX Pa30MBaAETCSI HA MHOXKECTBO TOUEUHBIX JJIEMEHTOB — MUKCeJIei, KaKIbIid U3 KOTOPBIX
uMeeT cBoH 1BeT. COBOKYITHOCTh ITUKCEJICH HAa3hIBACTCSI PACTPOM, 8 H300paKCHHUS, KOTOPBIC
(bOpMHUPYIOTCSI HA OCHOBE pacTpa, Ha3bIBAIOTCS PACTPOBBIMH.

Yucno nukcesen 1o ropu30HTalIM U BEPTUKAIN U300paKeHus

ornpenenseT pa3pemenne n3o0paxenns. Kaxxaplii mukcenb HyMepyercs, HAauMHas ¢ HyJis,
clieBa HaIlpaBo M cBepXy BHU3. [Ipumep npeacraBieHus TpeyrojabHOM 00JacTH pacTPOBBIM
CIocoOOM IOKa3aH Ha pHC. 2.

[OpPMZOHTANEHOE PAsPELL EHNE  —TIHKCeTE— IT

U PacTpOBOM cIiocode
IpeACTaBIeHUs TpaduyecKkux
JTAHHBIX MOJT KaXK/1bIil MUKCEIb
OTBOJIUTCS OMPEEIEHHOE
YHCIIO OUT, HA3bIBAEMOC
OUTOBOM ITYOMHOM U
MCII0JIB3YEMOH JUIsl KOAUPOBKHU
uBera nukcend. Kaxnomy
IIBETY COOTBETCTBYET
OnpeleNIeHHBIN JBOUYHBIN KO
(T.€. KOO U3 HYJIEH U €AUHUIT).

]

Hamnpumep, eciiu OutoBast
riyOuHa paBHa 1, To nox
KaX/IbIi TTMKCENTb OTBOJUTCA |
6ut. B aTom ciyuae 0
COOTBETCTBYET UEPHOMY LIBETY,
1 — Genomy, a u300pakeHu e
Puc. 2. PactpoBoe H300pakeHHe MOZKET OBITE TOJILKO HEPHO-
6enbiM. Ecniu OuToBas rimyouna
paBHa 4, TO Ka)KJblil MUKCEIb
MOYKET OBbITh 3aKOJIMPOBAH

BE[THKANEHOE pazpelleHne

[[BETOBOM raMmoii u3 16 nBeros ( 2 4 ). [Ipu 6uToBOM rnyOuHe 8 Ka)Xablii TUKCEIh
KOJUPYETCs OJHUM OaiTOM, IIPH 3TOM KOJIMYECTBO 1IBETOB — 256. BrioiHe ecTecTBEHHO, UTO C
YBEJIMYEHUEM INTyOMHBI LIBETA YBEIUYUBAETCS 00BEM MaMATH, HEOOXOAUMOM /1JIsl XpaHEHHUS
rpaduUecKrX JaHHBIX.

OJHMM U3 PacpOCTPAHEHHBIX CITOCOOOB KOJMPOBAHHUS I[BETA B PACTPOBOM rpaduke —
mozaens RGB(R-Red,G-Green,B-Blue), B COOTBETCTBHHU ¢ KOTOPO# MPOU3BOJIBHBIA OTTEHOK
I[BETA SBJIICTCS CyMMOU TpeX 0a30BbIX I[BETOB KPACHOTO, 3€JICHOTO M CHHETO C Pa3HOM
WHTEHCUBHOCTHIO. IHTEHCHBHOCTH Ka)KI0T0 0230BOT0 IIBETA KOJUPYETCSI OJHUM OalTOM,
MOATOMY 00IIIee KOJMYECTBO KOJUPYEMBIX OTTEHKOB I1BeTa B MojennRGBcocraBnser 27 =
16.7 miH.
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Takum o0pa3oM, B pacTpoBOii rpaduKe KOAUPYETCs BET KAk I0T0 MHUKCENS.

3. PACUET PABMEPOB ®AMJIOB JIAHHBIX TP X PA3JIMYHOM
INPEACTABJIEHNN

Pazmep nudposBoro tekcToBoro (aiiina ompenensieTcs BIpakKeHHUEM:
RF exer( B kumob6aiitax) =N cuw*Keaiin/1024,

rae

Ncuv- KOJIMYECTBO 3aKOAMPOBAHHBIX CUMBOJIOB;

Koaiir- KOMUecTBO OAMT JU1s1 KOJUPOBAHUS OTHOTO CHMBOJIA.

Pa3zmep pactpoBoro rpaguueckoro aiina onpenensiercs BbIpaXKeHUEM:
RF paguca( B Meraodaiitax) =N* MKeaiir/1024,

rue

N~ KOJIM4eCTBO MUKCEJeH M0 FOPU30HTAIIN;

M;- KOJIM4ECTBO MUKCEIIEH MO BEPTUKAIIH;

Keaiir- KOJIMUECTBO OAUT 17151 KOAMPOBAHHMS IIBETA OJTHOTO TTUKCEIISA.

3.4 IlpakTuyeckoe 3ansiTue Ne 4 (2 yaca)

Tema: «MunumanbHasa koHpurypauus IBM»»

3.4.1 3anauu padoThI:

1.0O3HaKOMHUTCSl ¢ MUHUMAIILHBIMU KOH puryparusmu 9BM

3.4.2 KpaTrkoe onucaHue NpakTu4ecKoro:

Kondurypauun maoromnataoit Mukpo 3BM
3.4.3Pe3yabTarThl U BHIBO/IbI:

Munumanvhas Kongueypayus MHOTOILIATHON MUKpO - DBM 0a3upyeTcs Ha TeneTalmHbIi
anmnapar B KaueCTBE €IMHCTBEHHOI'0 CTAHAAPTHOI O BHEIIHETO YCTPOUCTBA,
o0ecreunBaroIIero BBOA-BbIBO ep(OJIEHTHI U 10KyMeHTUpoBaHUE. OObeM TeneTalnHou
BEPCUHU AMCIETYEPCKON cUCTEMBI - 1024 cioBa, 4TO SABISAETCS MUHUMAJIbHOU
KOHCTPYKTHUBHOM enuuuiieit npu peanusamnuu [13Y na BUC.

Munumanvhas kongueypayus, neooxoaumas st padotst TMOC: mpoueccop, OIl emkocTbio
8 Kcnos, nepdonenrounoe YBB, koHconbHbIl TepmuHai. [1pu pacmmpennn GyHKui
TMOC ucnonszytot OIl emkoctbio 10 28 Kenos, ALIITY, HakonuTeNlb HAa MArHUTHOM JIUCKE
KacCeTHOr0 TUIA.

Munumanvnas kongueypayus APM Bxmodaet nepcoHanbHblid KoMibioTep THna IBM PC u
CTaHJAPTHBIN IPUHTEP.

Munumanvras kougueypayus obopyoosanus: nporeccop CM-3I1 umu CM-41I1, onepatuBHOE
3alIOMHUHAIONIEE YCTPOUCTBO EMKOCThIO HE MeHee 16K citoB, TaliMep, KOHCOIbHBIN TEpMUHAI,
nuckoBoe 3V, mep-¢oJIeHTOYHOE YCTPOMCTBO BBOA-BBIBO/IA, alllIapATHBIN HaYaIbHBIH 3ar - (
PY3UUK.
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Munumanvnas kongueypayusa BK - 1Ba MOayJst; B 3TOM ciiyyae npousBoautensHocTs DTK-
KC cocrasnser 0 17 coobm. g makcumanbHol KoHGurypauuu BK npoussoaurensHocTh
paBHa 0 7 coob1i1.

Munumanvras kougueypayus IBM nns pynkumonuposanus CP / M-86 Bkimtogaer
cienyrolue ycrpoictsa: npoueccop ¢ O3V emkoctbio 128 K6aiiT, knaBuarypy, AUCILIEH,
oaun HI'MJI.

Munumanvras kougueypayus [I9BM, neodxoaumast 1t yHKIHOHUpoBaHus nakera: O3Y ¢
eMKocThio He MeHee 320 Koaiit; oqua HI'M/I; rpadudeckuii nucniei ¢ pa3pemaroiei
cnocobHocThI0 640X200 TOUEK; mevaTarolee yCTpOHCTBO ¢ BO3MOKHOCTSIMU BBIBOZA
rpauKoB.

Munumanvnas kougueypayus TC: mpoueccop OIT ( 16 Kcos mim 24 Kenos B 3aBUCHMOCTH
OT TuIa mpoiieccopa); BHemHs s naMatb Ha HMJ] U30T 1370, talimep, koHcoub. JucneTuep
naMsATH pacmupseT nporpammuyto aapecamuto OIl ¢ 28 no 124 KcnoB u obecneunBaer
samuty nmamsatu. Bepcuu OC PB, ucnonsiyromme 11 ( OC PB ¢ JII1), TpeOyroT MUHMMAIBHO
24 Kcno OIT u obecrnieunBaroT pabOTy MHOTUX ITOJIb30BaTeNEl B KOHPUTYypaluax KOMITIEKca
emkocthio OIT o 121 Kenos. Bepcun OC PB, He ucnonsiytomme Bosmoknoctu (11 ( OC PB
6e3 JI1), nonyckaroT koHpurypaunu odopynoBanus komriekca ¢ OIT ot 16 no 28 Kcrnos.

Munumanvnas kongpueypayus TC: mponeccop turna CM-4I1; OIT emxoctsio 16 Koo ( mpu
ATOM o0ecreunBaeTcss OMHOBpeMeHHas paboTa IByX nmonb3oBareneil); HM/I c
(UKCHPOBaHHBIMHU T'OJIOBKaMH MJIM KacceTHoro tuHa; HMJI; taiimep; nepdosientounoe YBB;
KoHCOJIb; ALTITY.

Munumansvnas kougueypayus EC 9BM - 00s3aTenbHbIi HA0Op TexHHuYecKuX cpeacts EC
OBM, 1o3BOJISIONIMNA pean30BaTh BHIYHUCIUTEIBHBIN MPOLIECC CPECTBAMU
MaTeMaTUYECKOro o0ecrneyeHusl.

[Tonsitre munumanvrasn xougpueypayus [13BM ( I1K) 0ObIYHO CBA3BIBACTCS C KOHKPETHBIM
TUIIOM LIEHTPAIBHOTO Mpolieccopa, CTaHIaPTHBIMU UJIM MUHUMAJIbHBIMU JJISI HET'O pa3MepaMu
BHYTPCHHEH U BHEIIHEH MaMsATH, KJIABHATypOil U MOHUTOpOM. [11]

B munumanvnoii kongpueypayuu nporpaMMHO KaX bl MPOEKT JOKEH COCTOAThH U3 TJIABHOTO
daiina mpoekTa ¥ OJHOTO WIIM HECKOIBKUX MOayJei. [12]

Pesxxum munumanvnoii kongueypayuu ( MN / MX 1) mo3BossieT 6€3 TOMOTHUTENBHBIX
BHEIIHUX CPeACTB co3naBath MC npocToro Buja. B 3ToM pexume Bce HEOOXOTUMBIE
curHaibl yrnpasienus MIT BeipabGaTeiBaet cam. [13]

B munumanvnoii kongpueypayuu 370 aOOHEHTCKUN MyHKT NPEACTABISIET COO0M KOMIAKTHOE
YCTPOMCTBO, KOTOPOE COCTOUT U3 MUkpo - IBM K-1520; neuaratomiero ycrpoiicTsa
nocienoBaTebHOro aericreus CM-6317, 6eckOHTaKTHOM KiaBUaTyphl. [14]

B coctaB munumanvnoii kongueypayuu [15BM BXoasT y37b1, 00beIUHEHHBIE O0IICH
CHUCTEMHOM MarucTpanbio. Marucrpalib COIEPKUT TPU 00s13aTeIbHBIC TPYIIBI IIMH: TaHHBIX,
ajzipeca U ynpaBJICHUS.

3.5 IlpakTu4yeckoe 3ansiTue Ne 5 (2 yaca)

Tema: «CocTaB komana u apxutektypa 8086 mukponpoueccopa»
3.5.1 3apauu padoThI:

1. O3HaKOMHUTCS C apXUTEKTYypor MUKponpoieccopa 8086

2. O3HaKOMHUTCS C COCTAaBOM KOMAaHI

3.5.2 Kparkoe onucanue NpakTu4ecKoro:
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CocraB KkoMaH1 MUKponporeccopa 8086
Apxutekrypa Mukponpoueccopa 8086
3.5.3Pe3ynbTaThl 4 BHIBOJABI:

OObBIYHO, KOTJla HOBasi apXUTEKTypa CO3/1aeTCS OJHUM apXUTEKTOPOM WM TPYIIION
apXUTEKTOPOB, €€ OTACJIbHbIE YacTH OYEHb XOPOIIO MOJOTHAaHbI JApPYr K ApPYyry U Be
apXUTEKTypa MOXET ObITh OMMCAaHa JOCTATOYHO CBSI3aHO. DTOr0 HENb3s CKa3aTh 00 apXUTEKType
80x86, MOCKOIBKY 3TO MPOAYKT HECKOJbKHUX HE3aBHUCHMBIX T'PYIMI pPa3paboTYMKOB, KOTOPbIE
pa3BUBAIU ATy apXUTEKTypy Oosiee 15 jer, 106aBisAs HOBbIE BO3SMOXHOCTH K TIEPBOHAYAILHOMY
Habopy KOMaHJI.

B 1978 rony 6p1i1a aHoHCcHMpoBaHa apxuTekTypa Intel 8086 kak coBMecTuMOE BBEpX paclIMpeHue
B TO BpeMsl ycremHoro 8-0ut mukponporeccopa 8080. 8086 nmpeacrasisieT codoit

16-6MTOBYI0 apXMUTEKTypy €O BCEMH BHYTPEHHUMH pPETUCTpaMHU, UMEIOUMMH 16-0HMTOBYIO
paspsnHocTh. Mukpomnpoueccop 8080 ObLT MPOCTO MOCTpPOEH Ha 0a3e HaKalIMBAIOIIETO
cyMMaropa (akkymysisTopa), HO apxuTekrypa 8086 Obula pacmpeHa IONOJIHUTEIbHBIMU
peructpaMu. IToCKONbKY MOUTH KaXKIbIH PErucTp B ATOW apXUTEKTYpE MMEET OINPEICIIEHHOE
Ha3HaueHue, 8086 1o kiaccupuUKaMM YACTUYHO MOXXKHO OTHECTM K MallluHaM C
HaKaIlJIMBAaIOUIMM CYMMaTOPOM, a YACTHYHO - K MAlIMHAM C PErHCTpaMH OOIIEro Ha3HAYCHUS, U
€ro MOXHO Ha3BaTh paCUIMPEHHOW MalIMHOW C  HAKAIUIMBAKOIUM  CYyMMAaTOPOM.
Muxkpomnporeccop 8086 (Tounee ero Bepcusi 8088 ¢ 8 -OMTOBOI BHEIIHEH MIWHOM) CTaJl OCHOBOM
3aBOEBaBIIEH B MOCIEACTBUHM Bech MUp cepuu KommbiorepoB IBM PC, paGoraromux mnoj
ylpaBJeHHEM onepaluoHHoi cuctembl MS-DOS.

B 1980 romy Obu1 aHOHCHpOBaH corporeccop rmiaBaromnieii Toukun 8087. Dta apxuTekrypa
pacmmpuna 8086 moutn Ha 60 komaH[ IUIaBaromied Touku. Ee apXUTEKTOphl OTKa3ajauch OT
pacCIIMPEHHBIX HAKAIUIMBAIOIINX CYMMATOPOB IS TOTO, YTOOBI CO3/IaTh HEKHI THOPU CTEKOB U
PErUCTPOB, MO CYTH PACIIMPEHHYIO CTEKOBYIO apXUTEKTypy. [loiaHbIi Ha0Op CTEKOBBIX KOMaH
JIOTIOJIHEH Or'paHUYEHHBIM HA0OPOM KOMAaH/]I TUIIa PEerucTp-MamMsTh.

AHoHcupoBaHHbIN B 1982 romgy mukpomnpoueccop 80286, emne ganplie paciiupuil apXuTeKTypy
8086. bruta co3zgana cia0KHast MOJIENb paclpelesIeHNs U 3alUThl aMATH, PaCIIMPEHO aIPECHOE
IPOCTPAHCTBO 10 24 paspsuoB, a Takke 100aBICHO HEOOJBIIOE YUCIO JOMOJHUTEIBHBIX
KoMmaH/. [ToCKOJIbKY O4YeHb Ba)KHO OBLIO 00ECHEeYnTh BBHINMOJHEHHE 0€3 M3MEHEHHUH mporpamm,
paspaboranubix st 8086, B 80286 OBIT HPEeAyCMOTPEH PEXKHUM pealbHBIX aIpEecoB,
MO3BOJISIONINN MalIMHE BHITJISAAETh mouTH Kak 8086. B 1984 rony xomnanus IBM o0bsiBuia 00
HCIIOJIb30BAHUM 3TOr0 IPOLIECCOpa B CBOEW HOBOM CEpUHU IEPCOHAIBHBIX KOMIIbIOTEpOB IBM
PC/AT.

B 1987 roay nosisuiicst Mukpormnporeccop 80386, koTopslit pacmmpui apxutektypy 80286 o

32 out. B nononHenue k 32-6UTOBOM apXuUTEKType ¢ 32-OMTOBBIMH perucTpaMu U 32-0UTOBBIM
aJIpECHBIM IPOCTPAHCTBOM, B MUKpomporeccope 80386 mosiBUIIMCh HOBBIE PEKUMBI aJpecalun
U JIONOJIHUTENbHBIE omnepauuu. Bce sTu pacmmpenuss npeBpatuwsu 80386 B MalmHy, IO
UACONIOrMH ONM3KYyI0 K MalllMHaM C perucrpaMu oOUIero Ha3HayeHWs. B [omoiHeHue K
MEXaHU3MaM CErMEHTAIlMd TaMsATH, B MHKporporeccop 80386 Oblia m00aBICHA TaKKe
MOJJIEp>KKA CTPAaHUYHOM opraHu3anuu namsatu. Taxke kak u 80286, mukpornponeccop 80386
UMeEeT PEeXHUM BBIIOJHEHUS Mporpamm, HanucaHHbIX A 8086. XoTs B TO BpeMs 0a3zoBoii
OTEpPAIlMOHHONM CHUCTEMOH IJIsl 3TUX MHUKpoIpoueccopoB ocraBamack MS-DOS, 32-paspsianas
apXUTEKTypa U CTpaHMYHAs OPraHU3alUs MaMITH MOCIYXHUJIU OCHOBOHM AJisl MEpeHoca Ha 3Ty
wiarpopmy omneparnuonHoi cuctembl UNIX. Criemyer oTMeTuTth, 4TO Ans mporeccopa 80286
ObuTa co3mana onepanuonnas cuctema XENIX (cunbHO ypesanHblii BapuaHT cucteMbl UNIX).
Orta wuctopus wWUOCTpUpyeT dA¢PGEKT, BbI3BAaHHBIM  HEOOXOAMMOCTBIO  OOECIIeUeHUS
coBMectuMocTu ¢ 80x86, MOCKOJBKY CyIIeCTBOBaBIIas 0aza MPOrpaMMHOIo oOecredeHus Ha
Ka)XJIOM 1mare Oblta ciauimkoM BakHOU. K cuacThio, mocnenyromime mpoieccopsl (80486 B 1989
u Pentium B 1993 roxy) OblM HalesieHbl Ha yBEIMYEHHE MPOU3BOIUTEILHOCTH M JOOABHIN K
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BUAMMOMY I[OJIb30BaTeleM HAaOOpy KOMaHJI TOJBKO TPU HOBbIE KOMAaHJbl, OOJerdaroue
OpraHu3alMI0 MHOTOIIPOLIECCOPHOM PaboThI.

Uro OBl HU FOBOPHIIOCH O HEYAOOCTBaxX apxXUTeKTypbl 80x86, cieayer MMETh B BHAY, YTO OHa
npeo0agaeT B MUPE MepCOHATBHBIX KOMITbIOTEPOB. [Toutn 80% yCTaHOBIIEHHBIX MAJIBIX CHCTEM
0a3upyrOTCS UMEHHO Ha 3Toi apxuTekType. Cropsl oTHOcUTenbHO npeumyiects CISC u RISC
apXUTEKTYp IIOCTENEHHO CTHUXAlT, IOCKOJIBKY COBPEMEHHBIE MHUKPOIPOLIECCOPBI CTaparoTCs
BOOpaTh B ce0sl HAMITYUIIINE CBOWCTBA 000X TIOJIXO/I0B.

CoBpemennoe cemelictBo mporeccopo 1486 (i486SX, 1486DX, i486DX2 u 1486DX4), B
KOTOPOM COXpaHMJIMCh CHCTEMa KOMaHJ M METO/ABbI ajapecaluu mpoieccopa 1386, yxxe numeer
HekoTopble cBoiictBa RISC-mukpomnporeccopoB. Hampumep, Hanbonee ynoTpeOUTENbHBIE
KOMaH/1bI BBIIOJIHAIOTCS 3a 04uH TakT. Komnanus Intel 171 onieHKH mpon3BOAUTENBHOCTH CBOUX
IIPOLIECCOPOB BBEJIA B YNOTPEOJIEHHE CIENMAIBHYIO XapaKTEPUCTUKY, KOTOpas Ha3blBaeTcs
perituarom 1COMP. Kommanusi Hazeercs, 4TO 3Ta XapaKTEPUCTUKA CTaHET CTaHJAPTHOM
TECTOBOI OLIGHKOW M OyAeT MPUMEHSTHCS APYTUMHU MPOU3BOTUTENSIMU MHKPOIPOIECCOPOB,
OJHAKO IIOCIEJHUE C IMOHSATHOM OCTOPOKHOCTBKO OTHOCATCS K CHCTEME W3MEpEeHUi
IPOU3BOJUTENBHOCTH, BBEACHHOM KommaHueid Intel. Hwxe B Tabmune npuBeneHsl
CpaBHUTEJbHBIE XapaKTEPUCTUKU HEKOTOPBIX MporeccopoB komnanuu Intel Ha Gaze peiituHra

iICOMP.

TakToBas yactoTal, . .
[Ipoueccop i Perituar iICOMP
386SX386SL.386DX386DXi486SXi486SXi486SXi48(25252533202533 |3941496878100136166
6DXi486DX2i486DXi486DX2i486DX4i1486DX4Pen [33505066751006 {2312492973194355105

tiumPentiumPentiumPentiumPentiumPentium 06690100120133 [6773581510001200

ITporeccopsr 1486SX u 1486DX - 310 32-0MTOBBIE IPOIECCOPBI C BHYTPEHHEW KAIII-MA-MSITHIO
emkocthio 8 KoOaiit u 32-OuTtoBOM mMHONH naHHBIX. OCHOBHOE OTJIMYHME MEXKIY HHUMH
3aKJIF0YAETCS B TOM, 4TO B mpoiieccope i486SX OTCYyTCTBYeT MHTEIPHPOBAHHBIN COMPOIIECCOP
mnaBaromieid Touku. [[oATOMy OH MMEET MEHBIIYI I[IEHYy W MPUMEHSETCS B CHCTeMax, JJIs
KOTOpBIX HE OYEHb Ba)KHa MPOM3BOAUTEIBHOCTH MPU 00pabOTKE BEIIECTBEHHBIX 4uces. Jis
9TUX CUCTEM OOBIYHO BO3MOYKHO PAaCIIMPEHHE C TIOMOIIBIO BHEIIHEro cornporieccopa i487SX.
[Tporeccopsr Intel OverDrive u i486DX2 mnpaktruecku wAEHTUYHBL OJHAKO KpHCTaII
OverDrive umeer Kopryc, KOTOpPBIH MOXET YCTaHaBIUBATHCS B THE3I0 PACIIMPEHUS
comporeccopa 1487SX, nmpumensiemoe B [IK mHa 6aze i486SX. B mpomeccopax OverDrive u
1486DX2 mpumeHseTcss TEXHOJIOTHS YABOCHHSI BHYTPEHHEH TaKTOBOH YaCTOTHI, YTO MO3BOJISET
YBEJIMYUTHh MPOU3BOAUTENLHOCTh mporeccopa moutd Ha 70%. Ilpoueccop 1486DX4/100
UCIIOJIb3YET TEXHOJOTHIO YTPOEHUSl TaKTOBOM 4acToThl. OH paboTaeT ¢ BHYTpEHHEW TaKTOBOM
gactoroil 99 MI'1, B TO BpeMsi Kak BHELIHSS TAaKTOBasi 4acToTa (4acToTa, Ha KOTOpoi paboTaet
BHEWIHAS mHHA) coctaBisieT 33 MI'm. DToT mpoleccop MpakTUUecKu 00ECIeYUBAET PaBHBIC
BO3MOXXHOCTH ¢ MamrHaMmu kjacca 60 MI' Pentium, siBIsisich UX MOJIHOLIEHHOM U TOCTYITHON TTO
LIEHE aJIbTepPHATUBOM.

[MosBuBmmiicss B 1993 roay mporeccop Pentium o3HameHOBan coOOH HOBBIN dTam B Pa3BUTUU
apXUTEKTYphl X86, CBS3aHHBIN C ajanTallell MHOTHMX CBOMCTB IPOLIECCOPOB C APXUTEKTYPOH
RISC. On unsrorosnen no 0.8 mukpoHHoit buKMOII Texnonorum u coxepxut 3.1 MummoHa
TpaH3ucTtopoB. [lepBoHayanbpHas peanu3anus Obla pacCuuTaHa Ha pabOTy C TAKTOBOW YaCTOTOM
60 u 66 MI't. B Hacrosiiee BpeMsi UMEIOTCSL Takke mporeccopsl Pentium, paGoTaromme c
takToBOM yactoroir 75, 90, 100 u 120 MI'n. Ilpomeccop Pentium mo cpaBHEHHIO CO CBOMMH
MPEIIECTBEHHUKAaMH 00J1alaeT LENbIM DPSJIOM YIYYIIEHHBIX XapaKTepUCTHK. [JIaBHBIMH €ro
0COOEHHOCTSIMU SIBIISIFOTCSL:

JBYXIIOTOKOBAsi CyINepcKajisipHas OpraHu3alvs, JONYyCKalollas MapaieIbHOE BbIMOJHEHHE
Mapbl TPOCTHIX KOMaH/I;
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HaJM4Mue JBYX HE3aBUCHMBIX JBYXKAHAJIbHBIX MHOYKECTBEHHO-aCCOLMATUBHBIX KAIIEH s
KOMaHJl U IS JAHHBIX, 00ECMEeUYnBAIOMNX BBIOOPKY AAHHBIX ISl ABYX OINEpalMid B KaXKIOM
TaKTe;

JMHAMHYECKOe MPOTrHO3MPOBAHUE MIEPEXO0B;

KOHBEHepHasi opraHu3aliysi yCTpoiCcTBa IIIaBAOIIEH TOUKHU C 8 CTYNECHIMH;

JIBOMYHASI COBMECTUMOCTh C CYIIIECTBYIOIIMMHU TIporieccopamu cemeiictBa 80x86.

brnok-cxema mpomeccopa Pentium mnpencraBnmena nHa puc. 8.1. Ilpexnae Bcero HoBas
MHUKPOApXUTEKTypa JTOTO TMporeccopa Oasupyercs Ha HACE CYNEpPCKATSIPHOW 00pabOTKH
(mpaBna ¢ HEKOTOPbIMH OrpaHudeHusMu). OCHOBHbIE KOMaHIbl PACHpPENEISIOTCS IO JIBYM
HE3aBUCUMBIM HCIOJHUTENbHBIM ycTpoiicTBaM (koHBeiiepam U u V). Kouseitep U moxer
BBITIOJIHATD JTFOOBIE KOMaH/IbI ceMelcTBa X86, BKIIIOYAs 1IEJIOUHUCIIEHHBIE KOMaHIbl 1 KOMaH/IbI C
maBaromed Toukor. Konseliep V mpenHasHaueH Uisl BBIIOJIHEHUS MPOCTHIX LIEJIOYHMCIEHHBIX
KOMAaHJ ¥ HEKOTOPBIX KOMaH/I ¢ IUIaBaKOUIe TOUKoi. KoMaH bl MOryT HanpaBisATbCS B KaxKJ10€
U3 3TUX YCTPOMCTB OJHOBPEMEHHO, MPUYEM IPHU BbIJau€ yCTPOWCTBOM YIIPABJIECHUS B OJHOM
TakTe Mapbl KOMaH] 0ojiee CloKHasg KOMaHJAa MOCTynaeT B KoHBeilep U, a MeHee CloXHas - B
koHBeliep V. Takas momnapHasi BblJJaya KOMaHJl BO3MOXKHA IpaBJa TOJIKO JJIi OrPAHMYEHHOIO
MOJIMHOXECTBA IIEJIOYHCICHHBIX KoMaHJ. KoMaHIbl apupMeTHKHA C TMiIaBaromiell TOYKOM He
MOTYT 3aIlyCKaThCsl B Mape C IEJIOYUCICHHBIMU KoMaHaamu. OTHOBpeMEHHas Bbljada JBYX
KOMaH/i BO3MOKHA TOJIbKO IpPH OTCYTCTBMM 3aBHUCHUMOCTEH 1o perucrpam. [Ipum ocraHoBke
KOMaHJIbl 10 JII000H MpUYMHE B OAHOM KOHBEHepe, KaKk MPaBHJIO OCTAHABIMBAETCS U BTOPOM
KOHBeEWeEP.

OcranpHble  yCTpOHCTBAa Mpoleccopa MpeaHa3HA4YeHbl JJs CHA0XEHHS KOHBEHEpOB
HEOOXOAMMBIMA KOMaHJaMU W JaHHBIMH. B oTiamume ot mporeccopoB 1486 B mporeccope
Pentium ucnonb3yercs pazaenbHasi K3II-NaMATh KOMaHJ U JaHHBIX eMKOCTbIo 1o 8 Kobaiit, uyto
obecreuyrnBaeT HE3aBUCUMOCTh OOpalleHHHd. 3a OJMH TaKT M3 KaXAO0H KIUI-NaMSATH MOT'YT
CUMTBIBAaThCS JBa cioBa. [Ipu 3TOM KdMI-MaMmATh JaHHBIX IIOCTpPOEHA HA MNPUHIMIAX
JIBYXKPAaTHOTO pACCIOEHHS, 4TO oOOeclieduBaeT OJHOBPEMEHHOE CYMTHIBAHWE [BYX CJIOB,
MpUHAJIeKAIMX OJHOM CTpOKe K HI-mamsATh. Kaui-mamsTe KOMaHJ XpaHUT Cpa3y TPU KOMHUHU
TErOB, YTO MO3BOJIIET B OJJHOM TaKTE€ CUMTHIBATh JBAa KOMaHAHbIX CJIOBa, MPUHAAIEKAIIUX JIUO0
OJTHOM CTpOKE, TM00 CMEKHBIM CTPOKaM JUIsl 0OecredeHus MOoMapHoi BbIJauu KOMaH/I, IIPU 3TOM
TpPeThbsl KOMHS TEroB MCIOJb3yeTcd JUIsl OpraHu3alMM M[pOTOKoja HaOmoAeHus 3a
KOT'€PEHTHOCTBIO COCTOSTHUS KAMI-TTaMsITH. 7151 moBbieHust 3¢ PEeKTUBHOCTH Tepe3arpy3Ku Ko1il-
MaMsATH B IIpoLieccOpe NpUMeHseTcs 64-0MTOBasi BHELIHSS ILIMHA TaHHBIX.

B mponeccope mnpenycMOTpeH MEXaHM3M JIMHAMUYECKOTO IPOrHO3MPOBAHUSA HAaIPaBICHM S
nepexomoB. C 9Toif 1edbl0 Ha KpUCTajule pa3MelleHa HeOoJblas KIUI-NaMsaTh, KOTopas
HasbIBaeTcs Oydepom 1eneBwix anpecoB nepexonoB (BTB), u nBe HezaBucumbie napsl 0ydepon
NpeIBapuTEIbLHON BEIOOPKK KOoMaH/I (110 1Ba 32-0MTOBBIX Oy(depa Ha KakIbli KoHBelep). bydep
LENEeBBIX aJPECOB TMEPEXOJ0B XpAaHUT ajJpeca KOMaHJ, KOTOpble Haxonsircs B Oydepax
npenBapuTenbHOi BeIOOpKH. PaboTa OydepoB mpeaBapuTeIbHON BRIOOPKH OpraHW30BaHa TaKUM
00pa3oM, YTO B Kax/blil MOMEHT BPEMEHHU OCYLIECTBIIIETCS BHIOOPKA KOMAH][ TOJbKO B OAMH U3
OydepoB cooTBeTcTBYIOLIEH Mapel. [Ipn oOHapykeHHH B MOTOKE KOMaH] ONEpaluy Mepexoaa
BBIYKCIICHHBIN aJpec mepexoja CpaBHUBAETCS C aapecamu, xpaHsmmmucs B Oydepe BTB. B
cllydae COBIIaJIEHUsI MPEICKA3bIBACTCA, UTO Mepexo]l OyAeT BBIOJHEH, U pa3pelaercs paboTa
apyroro Oydepa npeaBapuTeIbHONM BBIOOPKHM, KOTOpBIH HAaYMHAET BblIaBaThb KOMaHAbI IS
BBIIIOJIHEHHSI B COOTBETCTBYIOIIMK KOHBeWep. [Ipm HecoBmageHMM CUUTAETCS, YTO IMEPEXOA
BBINIOJHATHCS He Oyzner u Oydep mpeaBapUTelbHOW BBIOOPKH HE MEPEKII0YAeTCs, MPOAoDKas
OOBIYHBIA TOPSIOK BBIAAYM KOMAaHA. DTO TO3BOJSET M30€XKaTh MPOCTOCB KOHBEHEPOB MpH
MpaBUILHOM MPOrHO3€ HampasieHus nepexoaa. OKOHYATENbHOE pEeUIeHHWE O HalpaBJICHUH
Mepexo/ia eCTECTBEHHO MPUHUMAETCs Ha OCHOBAHMM aHaju3a Koaa ycioBus. [Ipu HenpaBUIbHO
CIIEJTAaHHOM TNPOTHO3€ CO/AEP)KUMOE KOHBEHEepOB aHHYJIUPYETCS U BblJjaua KOMaH/ HaYWHAETCS C
HeoOXxoaumoro azpeca. HempaBuibHBI NPOTrHO3 MPUBOAMT K MPHUOCTAHOBKE pPadOTHI
KOHBEWEpoB Ha 3-4 Takra.
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Puc. 8.1. Ynpowennas 610k cxema npoyeccopa Pentium

Crnenyer OTMETUTh, YTO BO3pocIIas MPOU3BOAUTENBHOCTH Ipoleccopa Pentium tpebyer u
COOTBETCTBYIOILIEH OpraHu3aluu cucTeMbl Ha ero ocHoBe. Kommanus Intel paspabotana u
IIOCTaBJISIET BCE HEOOXOAUMBIE /71l 3TOro Habopbl MUKpocxeM. [Ipexe Bcero s coriaacoBaHUs
CKOPOCTH C JAMHAMHYECKON OCHOBHON NaMSTHIO HEOOXOJMMa KAII-MaMSTh BTOPOrO YpPOBHS.
Kontpomnep xamr-namstu 82496 m Mukpocxembl craTHueckod mamsité 82491 obecnednBaroT
MOCTPOCHUE TAaKOW KdMI-MaMsTh obbeMoMm 256 KoOaiit m pabory mporeccopa 6e3 TakToB
oxunanus. Jnga sddextuBHOM opraHuzauuu cucteMm Intel paspabGoTanma cTaHzapT Ha
BBICOKOIPOU3BOAUTENbHYIO JIoKaibHYI0 mMHY PCI. Brimyckatorcs HaOOpbl MHKpPOCXeM st
MIOCTPOEHUSI MOIIIHBIX KOMIIBIOTEPOB Ha €€ OCHOBE.

B nacrosimee Bpemsi kommanus Intel Bemer pa3paboTKy HOBOT'O MPOIECCOPA, MPOJODKAIOIIETO
apXUTEKTYPHYIO JIMHUIO X86. DTOT mpoueccop noxyuna HazBanue P6. Ilo oneHkam skcrepToB
YHUCIIO TPAH3UCTOPOB B HOBOM KPHUCTAJJIE COCTABUT 4-5 MMIUIMOHOB, YTO MOXET OOECIIEUUTH
MOBBIIIEHUE TPOU3BOIUTEILHOCTH 10 ypoBHsS 200 MIPS (66 MIn Pentium wumeer
npou3BoaAUTENbHOCTE 112 MIPS). JIns mocTuKeHus Takod MPOU3BOJUTEILHOCTH HEOOXOIMMO
UCIOJIb30BaHUE TEXHUYECKUX PELICHHH, MMPOKO NpUMeEHsomuxcs npu nocrpoenun RISC-
IIPOLIECCOPOB:

BBIIIOJIHEHME KOMaH/]] HE B IIPENMCaHHON TPOrpaMMOi MOCJIE0BATEIbHOCTH, UTO YCTPAHSIET BO
MHOTHUX ClIydasiX IPUOCTaHOBKY KOHBEWEPOB M3-3a OXKUAAHMSI ONIEPAH/IOB OIEpaLnii;
UCIOJIb30BaHUE METOJUKHM II€PEMMEHOBAHUS PETHCTPOB, IO3BOJAIOLIEH  yBEIUYUBATH
3¢ deKTUBHBIN pazMep perucTpoBoro (Qaiina (Manaoe KOJIMYECTBO PErHMCTPOB - OJHO U3 CaMbIX
Y3KHX MECT apXUTEKTYPhI X86);

pacilupeHrue CyHepCcKaJspHbIX BO3MOXKHOCTEHl IO OTHOIIEHHIO K mpoieccopy Pentium, B
KOTOpOM o0ecrieynBaeTcss OJHOBPEMEHHAsl BblJauya TOJbKO JABYX KOMAaHJ C JOCTaTOYHO
KECTKUMHU OTPAaHUYEHUSIMU HAa UX KOMOMHAIINH.

Kpome Toro, B 60pp0y 32 HOBOE MOKOJICHHE MPOIECCOPOB X86 BKIIOUMIMCH KOMITAHUH, paHee
3aHUMaBIIMECsS. U3roTOBIeHHEM Intel-coBMecTHMBIX mporeccopoB. DTo kommanuu Advanced
Micro Devices (AMD), Cyrix Corp u NexGen. C Touku 3peHUs] MUKPOapXUTEKTYpbl Haubosee
6mu3ok k Pentium mpoueccop M1 xomnanuu Cyrix, KOTOPbIH JOJDKEH MOSBUTHCS HA PHIHKE B
ommkaiiee Bpems. Takke kak ¥ Pentium oH MMeeT /Ba KOHBeiiepa M MOXKET BBITOJHATH 10
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JBYX KOMaHJ B oHOM TakTe. OnHako B mpoueccope M1 uucio ciydaeB, KOrja onepanuy MoryT
BBIIIOJHSTHCS MONApHO, 3HAYUTEIBHO yBeInueHo. Kpome Toro B HeM npuMeHsieTcs MeToIuKa
00XOZ0B M YCKOPEHHUs TIEpEeChUIKM JAHHBIX, IO3BOJISIONIAs YCTPaHUTh IPUOCTAHOBKY
KOHBEIlepoB BO MHOTMX CHUTYyallUsiX, C KOTOpbIMH He crpasisercs Pentium. Ilponeccop
CONEPXKHUT 32 (PU3MYECKUX pEerucTpa (BMECTO 8 JOTHYECKUX, MPEITyCMOTPEHHBIX apXUTEKTYPOH
x86) U IpUMEHSET METOJUKY MEePEeUMEHOBAHUS PETUCTPOB IJIsl YCTPaHEHHUs 3aBUCHUMOCTEH MO
nanHeiM. Kak u Pentium, mpomeccop M1 ans mporHo3MpoBaHHS HAmpaBlIeHUs Iepexoja
UCroyb3yer Oydep IeNneBbIX aapecoB Mepexoaa €MKOCThI0 256 AJIeMEHTOB, HO KPOME TOro
MOJIICPKUBAET CIIELHMAJbHBIA CTEK BO3BPAaTOB, OTCJIEXKHBAIOLIMI BBI3OBBI TMpOLEAYp U
MOCIIEYIO LI e BO3BPATHI.

IIponeccopsr K5 xomnanuun AMD u Nx586 komnanuu Nex(Gen HUCHOIB3YIOT B KOpHE IpYyrou
noaxon. OcHoBa wuX mpoueccopoB - oueHb Obictpoe RISC-ganpo, BwImonHsAmOIIEE
BBICOKODETYJISIDHBIE OMNEPALUK B CYNEPCKAISIPHOM pexume. BHyTpeHHue (opmarsl KOMaHI
(ROP y kommanun AMD u RISC86 y kommanuum Nex(Gen) cOOTBETCTBYIOT TPaJAWLIMOHHBIM
cuctemaM komaHa RISC-mpoueccopoB. Bce komanabl HMEIOT OAMHAKOBYIO JUIMHY H
KOIUPYIOTCSl B peryssipHoM (opmate. OOpallleHusi K MaMsTH BBIMOJHSIIOTCS CIelHaTIbHBIMU
KOMaH/JaMHU 3arpy3ku M 3anucd. Kak M3BecTHO, apXUTEKTypa X86 MMEET Ou€Hb CIOXKHYIO IS
JeKoIupoBaHus cucreMy koMmanJ. B mpoueccopax K5 u Nx586 ocyuiecTBisercs anmapaTHas
TpaHCALUSA KOMaHJ X86 B KOMaHAbl BHYTPEHHEro (GopmaTa, 4ToO JAET JIydllHe YCJIOBUS IJif
pacnapaniennBanus BeruncieHui. B npoueccope KS umerorces 40, a B mporeccope Nx586 22
(bU3NYECKUX PETUCTpa, KOTOpPhIE pealin3yloT METOAMKY NepernMmeHoBaHus. B mpomeccope K5
uHbopManus, HeoOXxonumasi s MPOTHO3MPOBAHUS HAIpPaBICHHUS TMEPexofa, 3alrChIBaeTCs
MPsIMO B K3II KOMAaHJ M XPAHUTCSI BMECTE € KaXKJI0M CTpPOKOM Kami-namsatu. B mpoueccope Nx586
JUIS 9TUX 11eJIel UCIOJIb3YeTCs K3I-NaMsITh aJIpeCOB MIEPEX0/10B Ha 96 37IEMEHTOB.

Takum oOpazom, kommnanus Intel Oonpimie He o0nagaeT MOHOMOMUEH HA  METOIBI
KOHCTPYHUPOBAHHUSI BBICOKOIIPOU3BOAUTENBHBIX MPOLIECCOPOB X80, U MOXKHO OKUJIATh MOSBJICHUS
HOBBIX IIPOLIECCOPOB, HE TOJIBKO HE YCTYMNAIOIIMX, HO U BO3MOXXHO IPEBOCXOASIIUX IIO
IIPOM3BOJAUTENBHOCTH TIPOLIECCOPH KOMIIAHWM, CTOSIBUIEM Yy HCTOKOB JTOM apXUTEKTYPHI.
Crnenyer OoTMeTHTh, YTO caMa KommaHus Intel 3akioumna cTpaTerudyeckoe CorjaleHue ¢
kommnanuerr Hewlett-Packard na pa3paboTky ciemyromiero moKOJISHHST MHUKPOIPOIECCOPOB, B
KOTOPBIX apXUTEeKTypa X86 OyAeT coueraTtbcs C apXUTEKTYypOW OYeHb JJIMHHOIO KOMAaH]IIHOTO
cioBa (VLIW -apxutektypoit). [losiBiaeHHE 3TUX MHKPOIPOLECCOPOB HE 0XKMJAETCS O KOHIA
1998 rona.

3.6 IlpakTu4yeckoe 3ausiTue Ne 6 (2 yaca)
Tema: «CeTeBoe 000pynoBaHue»
3.6.1 3axa4u padoThI:
1. O3HaKOMUTCS C CETEBBIMU aJaliTEPaMU
2. O3HaKOMUTHCS C KOHLIEHTPAaTOPaMHU
3. O3HaKOMHUTBCA C KOMMYTaTOpPaMH
4. O3HaKOMUTBHCS C MAapLIPYTU3aTOPaAMHU
3.6.2 Kparkoe onucaHue NPaKTHYECKOIO0:
CeTteBble afanTepsl
KonuenTpaTopsl
KomMmyTaTops!

MapupyTrzatopsl

3.6.3Pe3ynbTaThl U BHIBOJABI:

1. CeTeBble afanrepsl.

156



CereBoii amantep (Network Interface Card, NIC) - ato mepudepuitHoe yCTpOHCTBO
KOMIIbIOTEPA, HEMOCPEICTBEHHO B3aUMOJIEHCTBYIOIIEE CO CPENoil Mepenayu JaHHbIX, KOTopas
IpsIMO WM Yepe3 JApyroe KOMMYHUKALMOHHOE OOOpYAOBAHME CBS3BIBAET €ro C JAPYTHMMH
KOMITBIOTEpPaMH. DTO YCTPOMCTBO peIIAeT 3alayd HaJSKHOr0 OOMEHa ABOMYHBIMHU JAHHBIMH,
MPE/ICTABICHHBIMA COOTBETCTBYIOIIMMH 3JIEKTPOMAarHUTHBIMU CUTHAJIaMH, IO BHEIIHUM
JuHUSAM cBsizu. Kak u 000l KOHTpOJUIEp KOMIIBIOTEpa, CETEeBOM ajanTtep paboTaer Moj
yIpaBJIeHUEM JpaiiBepa OMEpallMOHHON CHUCTEMBI U pacupeneieHne QpYHKIMH MEeXIY CeTEeBbIM
aJanTepoM U JIpaiiBepoM MOXKET U3MEHTHCS OT peaiau3aluu K peanuzanuu. CeTeBble aantepbl
1 Kabenu SBISIOTCS annapaTHONM OCHOBOM OpraHM3allMM KOMITBIOTEPHBIX CeTeil, UX HopMasbHas
paboTta ku3HeHHO BakHa ans cetu. C kalemsiMu W ajganTepaMu cBsi3aHO 0O0bIYHO 80%
HEMOJIaI0K B CETH.

CerteBoil agantep BMECTE CO CBOMM JApalBEpOM peaau3yeT BTOPOW, KaHAIbHBIH YPOBEHb
MOJIEH OTKPBITBIX CUCTEM B KOHEUHOM Y3JI€ CETH — KOMIIBIOTEPE.

CerteBoif ajanTep COBMECTHO C JpaiiBEpOM BBITIOJIHSET JIBE OMEpaIlu: epeaady 1 MpueM Kajapa.

B kaxx10M KOMIbIOTEpE TOKEH ObITh YCTAHOBJIEH CETEBOM ajgamnTep, 0OecreuynBaromui
MNOJKJIIOUEHHE K BhIOpaHHOMY TUITy Kabens. [lmaTel ceTeBoro ajgamntepa BHICTYMAIOT B KaUeCTBE
¢uznyeckoro uHTEp(eiica, MM COEAMHEHNS MEXKIY KOMIIBIOTEPOM U CeTeBbIM KabeneM. [1naTol
BCTaBJISIIOTCS B CJIOTHI PACILIUPEHNUS BCEX CETEBBIX KOMIIBIOTEPOB U CEPBEPOB.

B GonbuMHCTBE COBPEMEHHBIX CTaHIAPTOB JJIs JIOKAJIbHBIX CETEH IpeIoaraercs, 4YTo
MEXAY CETeBbIMM aJalTepaMHd B3aUMOJEUCTBYIOIIMX KOMIIBIOTEPOB  YCTaHABIMBAETCA
crieliMajJbHO€ KOMMYHHUKAIIMOHHOE YCTPOMCTBO (KOHIIEHTPATOp, MOCT, KOMMYTAaTOp WM
MapuIpyTu3aTop), KoTopoe Oeper Ha ce0s HEKOTOpble (DYHKUUU IO YNPABICHUIO MOTOKOM
JTAaHHBIX.

CeTeBoii aganTep 00bIYHO BBINOJHSAET cJeayonme pyHKum:

« ®opmupoBaHHe IeperaBaeMoil HHGopMaluu B BHUJIE KaJpa OIpeleraeHHoro Gopmara.
Kanp BkitO4aeT HECKONBKO CIyKEOHBIX IMOJIEH, CPEeAr KOTOPBIX MMEETCsl aJpec KOMIIbIOTepa
Ha3HA4YeHHs] U KOHTPOJbHAs cCyMMa Kajpa, O KOTOPOH CETeBOM ajganTep CTaHIMU Ha3HAYCHHS
JieNiaeT BBIBOJI O KOPPEKTHOCTH JIOCTABJICHHOM 1O ceTH WH(OPMAIIUU.

 Ilonyuenue goctyma K cpeae Hepeqauyd JaHHBIX. B JOKalbHBIX CETSIX B OCHOBHOM
MPUMEHSIOTCS pas3fiefiseMble MEXAYy TpPYNIONH KOMIBIOTEPOB KaHajibl CBs3M (0OIIas IIMHA,
KOJIBLI0), JOCTYM K KOTOPBIM MPEIOCTaBISAETCS MO CHEHAIbHOMY aJropuTMy (Hambosee 4acTo
MIPUMEHSIOTCS METOJ CIy4ailHOro JOCTyna WJIM METOJI C Iepegadyell Mapkepa JOCTymna IO
KOJIBILY).

* KoaupoBaHue 1mocienoBaTeabHOCTH OUT KaJpa MOCIE10BaTEIbHOCTIO JIEKTPUUYECKUX
CUTHAJIOB IIPU Iepeave JaHHbIX U IEKOJUPOBAHUE IPU UX IIPUEME.

 IIpeoOpazoBanue mHpOpManuu H3 MapajjienbHOW (OPMBI B TOCIENOBATEIbHYIO U
oOpaTtHO. DTa omepauus CBs3aHa C TEM, YTO JJisI YHPOIIEHUS MpoOJIeMbl CHHXPOHU3ALHMH
CUTHAJIOB U YJACLIEBJICHUS JIMHUMN CBS3U B BBIYMCIUTEIbHBIX CETSIX MH(OpManus nepenaercs B
mocJieIoBaTeIbHOM Popme, OUT 3a OUTOM, a HE MOOAUTHO, KAaK BHYTPH KOMIIBIOTEPA.

* Cunxponu3zanus OuToB, 0aliTOB M KaapoB. JlJisi yCTOWYMBOTO mpHeMa IepeaaBaeMoin
uHbOpMAIIMK  HEOOXOAMMO TMOAJEpP)KaHWE MOCTOSHHOTO CHHXPOHHM3Ma MpPHEMHHKA U
nepenatynka uH@opmanuu. CeTeBoM ajanTep HUCHONB3YeT I pEHIeHus 5TOH 3ajadu
crielaabHble METO/Abl KOAUPOBAHMS, HE UCIOJB3YIOLINE JOMOJIHUTENbHON UHBI C TAKTOBBIMU
CUHXPOCUTHAJIaMU. OTH MeETOAbl 00€CHeunBarOT IEePUOJUYECKOE HU3MEHEHHE COCTOSHUS
[epeiaBaeMoro CHrHajga, KOTOPO€ HCHOJIb3YeTCs TaKTOBBIM TI€HEpPaTOpOM MpHEMHHUKA JJIs
MOJICTPOMKK CUHXpoHU3Ma. Kpome cMHXpoHH3auuyu Ha ypoBHE OUTOB, CETEBOM aaanTtep peuaeT
3aJjauy CHHXpOHHM3AIMK U Ha ypOBHE OAHTOB, M Ha YPOBHE Ka/IpOB.

@DyHKLIMEH CETeBOro ajanTtepa sBJIIETCSA IepeAadya U IMPUEM CETEBBIX CUTHAJIOB U3
kaberns. Agantep BOCIPUHUMAET KOMaHbl U IaHHBIE OT CeTeBOM omepanuonHoii cuctemsr (OC),
npeodpasyeT 3Ty HHPOpPMAILIMIO B OIMH U3 CTAaHAAPTHBIX (JOPMATOB U IMepeaacT ee B CETh uepe3
MOJIKITIOYEHHBIN K aianTepy Kabenb.
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CereBble afanTepsl pa3IHyaloTcs TaKKe MO TUIY MPUHATON B CETH CETEBOW TEXHOJIOTUU
- Ethernet, Token Ring, FDDI u t.n. Kak nmpaBuiio, KOHKpeTHasi MOJIENb CETEBOTO ajamnTepa
paboTaert 1o ornpeaeneHHON ceTeBoil TexHonoruu (Hanpumep, Ethernet). B cBsi3u ¢ tem, uto nis
Ka)KJI0OM TEXHOJIOTUM CeHYac MMEETCS BO3MOXKHOCTh MCIOJIB30BAHUS PA3JIMYHBIX Cpell Mepeaadn
naHHbIX (ToT ke Ethernet mommepikuBaerT KoakcuajdbHBIA KaOesb, HEIKPAHUPOBAHHYIO BUTYIO
napy ¥ ONTOBOJOKOHHBIM KaOellb), CETEBOM aganTep MOXET MOJAePKUBATh KaK OAHY, TaK U
OJIHOBPEMEHHO HECKOJBbKO cpell. B ciayuae, korga cereBoil agantep noAep>KUBaeT TOJIbKO OAHY
Cpeny mepenayd JaHHBIX, a HEOOXOJUMO UCIOJIB30BATh JIPYTYIO, TPUMEHSIOTCS TPAaHCUBEPHI U
KOHBEPTOPHI.

2. KoHueHTpaTOpBHI.

Konuentparop (hub) — 310 ceTeBoe ycTpoiicTBO, NMpeaHa3HAYCHHOE I O0hEAUHCHHUS
YCTPOMCTB ceTH B cerMeHTbl. OCHOBHOM MPUHIHUII €ro paboThl 3aKIIOYAETCs B TPAHCISLUU
MaKeTOB, MOCTYMAIOIIKUX HAa OJIUH U3 €ro MOpTOB HA BCE APyrue moprel. TakuM o0pa3om, Maker,
MOCTYNHUBIIMA B CETh, OYJET OTIpaBIE€H BCEM OCTAJIbHBIM YCTpPOWCTBAM CE€TH, T.€. OyneT
OCYIIECTBJIATHCS IIMPOKOBEUIaTeNbHas mnepenada. KoHueHTpatop paboTaer Ha (QU3MUECKOM
ypOBHE Moenu B3auMozeicTBus OTKphIThIX cucteM (OSI). KoHueHTpaTop HCIONB3yeTcs B
pazmuunabix TexHojorusix: ATM, xDSL, Token Ring, Ho Haubonblnee pacnpocTpaHEHHE OH
Hamen B TexHonoruu Ethernet.

Konnentpatop MOXHO paccMaTpuBaTh Kak pENUTEpP C HECKOJbKUMH BbIXOAamu. B
oTanuYue OT switch OH He aHanmM3MpyeT COAEpPKUMOE MAKETOB MM MX 3arojoBKH, a MPOCTO
Konupyer ux. Hub He mMo3BONSeT yBENMWYHUTh YHCIO YCTPOWCTB B OJHOM CErMEHTE WM
pasrpy3uTh €ro, yMEHbIINB YUCIO0 KOUIM3Mi. OCHOBHAsA €ro 3ajavya — 3TO MOJKII0OYEHHE HOBBIX
YCTPOMCTB K C€TW U opraHuzamus ee tonojorun. Kpome Toro, hub moxxer ObITh HCIIONTB30BaH
JUTSL OPraHU3alUK PE3EPBHBIX KAHAJIOB.

Anpec
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Pucynoxk 17. Ilpumep paboThl ceTH ¢ KOHLIEHTPATOPOM

I'maBHBIM  JOCTOMHCTBOM KOHIIGHTPaTOpa SBJAETCS MPOCTOTa pealu3aluu U,
COOTBETCTBEHHO, HEBBICOKAsI CTOMMOCTb. OJJHAKO M3-3a TOr0, YTO OH MPOCTO KOMHUPYET NaKEThI
BO BCE CBOU IIOPTHI, TO B CETH YBEIUYUBAETCS BEPOATHOCTb BO3HUKHOBEHUS KOJUIM3UU. DTO
MOJKET NPHUBECTH K CHHUYKEHHUIO CKOpPOCTU IE€peladd M BPEMEHHU TOCTaBKU IakeToB. MMeHHO
[I0O3TOMY BMECTO KOHLIEHTPATOPOB OOBIYHO CTApalOTCs NPUMEHSITh KOMMYTAaTOpPbI, KOTOpBIE
NepeaaroT NaKeThl TOJIBKO K TOMY IMOPTY, K KOTOPOMY MOAKIIOUYEH KOMIBIOTEp M0 y4aTeb.

B 3aBuCMMOCTM OT BBINOJHSAEMBIX 33Ja4 MOYKHO BCTPETHTH Pa3IMYHBbIE 10 E€MKOCTH
KOHIIEHTpaTOphI OT 4 10 64 moptoB. OxHako 310 He npeaen. OHU MOryT oOBeAUHATLCSA B OoJee
eMKHEe YyCTpoiicTBa. MaKcuMajbHO BO3MOXKHOE YHUCIIO padOTAlOIUX B CHAPEHHOM pEXKHME
YCTPONCTB OrpaHUYMBACTCS JIUIIb XapaKTepUCTUKaMU Hcnonib3yeMoil Texnonoruu (s Ethernet
— 1024 noproB B ogHOM cermeHTe). KOHLEHTpAaTOpbl OTIMYAIOTCA TaKKe MO0 TUIY
UCIOJb3YEMBbIX TPOBOJHUKOB (BHUTas Mapa, KOAKCHAJbHBIM Kabeslb) M HCHOJb3yeMOH cpene
nepeaadu (3JIEKTpUUECKUNA NI ONTHYECKUM KaOen).
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3. KommyTraropsbl.

CerteBoii kommyTtaTop (network switch) — sto yctpoiicTBO, HCHOIB3yeMOE B CETAX
nepeayn MaKeToB, MPeAHa3HAuYCHHOE ISl O0ObEIMHEHUST HECKOIBKUX CETMEHTOB. B oTimune ot
MapuipyTu3aTropa (router) KoMMmyTaTop paboTaeT Ha KaHalibHOM ypoBHE Mmonenu OSI, uto u
OIIpeIeNseT IJIaBHbIE pa3indusi Mex1y HUMUA. KoMMyTaTop He 3aHMMAaeTCsl pacueToM Mapuipyra
IUIS TafibHEeHIIel rmepeadyn NakeToB M0 CeTH, aHAIU3UPYs pa3iuyHble (aKTOphl, KaK 3TO JeNaeT
MapuipytusaTop. Switch TombKko mepemaer JaHHBIE OT OJHOIO MOPTa K JPyroMy Ha OCHOBE
copepxaieiicsa B nakere nHGopmanuu. OOBIYHO MPU3HAKOM BBIOOpA BBIXOJHOTO MOPTA CIYKUT
MAC-anpec ycTpoiicTBa, K KOTOpOMY TEpeNaloTcs JTaHHbIe. B CBOIO odepenbr KOMMYTaTop B
OTJINYHME OT KOHIEHTPATOpa WJIM pEnHuTepa HE MPOCTO TPAHCIUPYET MOPTHI KO BCEM BBIXOAAM,
KOTOpBIE Yy HETO €CTh, a K OTHOMY, 3apaHee BBIOPAaHHOMY.

Kommytarop b

KouuyeHTpatop

Pucynox 18. IIpumep cetu ¢ KOMMyTaTOpoM

CereBble KOMMYTATOpBI NPUMEHSIOTCS B HECKOJIbKHUX TEXHOJIOTHSAX, HO HauOoibliIee
pacnpoctpanenue Hauu B Ethernet. ['naBHo# ux 3anaueii B cetu Ethernet siBnsercs pasnenenue
CeTH Ha CErMEHThl. DTO OCOOEHHO aKTyaJbHO B CETSAX C OONBIIUM YHUCIOM PabOuUX CTaHLIMH,
T.K. 4eM O0JIbIlIe€ OKOHEUHBIX YCTPOMCTB pabOTalOT OJHOBPEMEHHO C €AMHON Cpeloi nepenadyu
JAHHBIX TEM BbIIIE€ BEPOSATHOCTh BOSHUKHOBEHUS KOJUIM3UU (OAHOBPEMEHHOMN Iepefayuy JaHHbIX
HECKOJIbKMMHU YCTPOMCTBaMHU) U, CJEAOBaTeIbHO, HMWXKE 3(P(EKTUBHOCTH pabOTBl CETH.
KommyTatop mo3BosisieT pa3OuTh €AMHYIO CETh HAa HECKOJIBKO CErMEHTOB M YBEJIUYUTh YHCIIO
OJHOBPEMEHHO PabOTaIOUIUX YCTPOUCTB.

CymecTByro  ympaBisieMble M HeylpaBisieMble KOMMYyTatopsl. Heynpasnsemsie
KOMMYTAaTOpPbl CAMOHACTPAaUBAIOTCS MOCIE BKIOUeHUs B ceTb. OHM aHamu3upyroT MAC -aapeca
BCEX YCTPOMCTB, MOJKJIIOUEHHBIX K HUM U OyIyT OCYLIECTBJISITh KOMMYTALIMIO MEXIY MOPTaMU
Ha OCHOBE aHaJlM3a 3arojoBKa IaKeTa, B KOTopoM cozaepxutcs MAC-aapecoM ycTpolicTBa-
nojydJarens. YIpaBisieMble KOMMYTaTOPbl MPEJOCTaBIAIOT MHTepdeiic 1 agMUHKUCTpaTopa,
KOTOPBI MOKET BBIMOJHUTH €r0 HACTPOMKY Il pabOThl B KOHKpEeTHOH cetu. Hanmpumep, ectsb
BO3MOXKHOCTh BbIOOpa peKUMa 3allUThl OT OTKasza (B cilyyae paboThl B Mape C pPe3epBHBIM
KOMMYTaTOpOM), OOBEIUHEHHUS HECKOJbKHX IOPTOB B €IMHOE HalpaBieHHUE, HAaCTPOUKH
IIPUOPUTETOB U PE3EPBHPOBAHUS IMOPTOB M MH. Ap. OOBIYHO ympaBisieMble KOMMYTAaTOPBI
JIOPOXKE U UCIOJIb3YIOTCA B EMKUX CETAX, C JJOMOJIHUTEIbHBIMU TPEOOBAHUSIMMU 10 HAJIEKHOCTH.
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Switch Moxer OBITH BBINIOJIHEH W B BHUAE HEOONbINIONW IUIAThl Ha 4 mopra W
MHOTOIIOJIOYHOI'O IITaTUBA C BO3MOXKHOCTb HWHTErPAllMU JIOIOJHUTEIBHBIX YCTPOWCTB H
pacmMpeHns eMKOCTH. Takke B 3aBUCMMOCTH OT Ha3HA4YEHHUS CETEBOM KOMMYTAaTOp MOXKET
CHa0XaTbCsl aBTOHOMHBIM IMUTaHUEM, [IOPTAMHU YIIPABIEHUS U PE3€PBUPOBAHHUS, OXJIAXKICHUEM.

4. Mapupyruszarop.

MapmpyTuzaTop — 3TO YCTpPOMCTBO TNAKETHOW CETH IMepedayd  JIaHHBIX,
IpeHa3HaYeHHOoe /11 OObEAMHEHUSI CETMEHTOB CETH U €€ DJIEMEHTOB U CIIYXHT Ui Tepefadn
MaKETOB MEX]ly HUIMHM Ha OCHOBE KaKMX-TM00 mpaBmil. MapuipyTiu3aTopsl paboTaloT Ha CETEBOM
(Tpetbem) ypoBHe Monenu OSI B kadecTBe y3JI0BBIX YCTPONCTB JJIs pa3IMuHbIX TexHoJoruil: IP,
ATM, Frame Relay u mH. 1p.

OpHOl M3 caMbIX BaXKHBIX 3a/ad MapLIPyTH3aTOPOB SBJIAETCS BbIOOP ONTHUMAIBHOIO
Mapupyra Mepefdadyd IaKeTOB MEXAy IOJAKIIOYEHHbBIMU ceTsMHu. [lpudyem caenate 3To
HEOOXOIMMO  MAaKCUMaJIbHO  ONEPaTMBHO C  MHUHUMAJIBHOH  BPEMEHHOM  3aJIep)KKOH.
OAHOBPEMEHHO C 3THM JIOJDKHA OTCIEKUBATHCA TeKyllas 00CTaHOBKA B CETH ISl HCKIIIOUEHUS
U3 BO3MOXHBIX ITyT€ll JOCTaBKH IEPErPYKEHHBIE U MOBPEXAECHHbIE Y4acTKU. [IpakTHuecku Bce
MapIIpyTH3aTOPbl UCHOJB3YIOT B CBOEH paboTe, Tak Ha3blBaeMble, TAaOJUIBI MapLIPyTH3ALUH.
OT1o cBOeoOpa3Hble 0a3bl JaHHBIX, KOTOpBIE coAep)kaT MHGPoOpMalio 000 BCEX BO3MOMKHBIX
MapuIpyTax nepefadyy MakeToB ¢ HEKOTOPOH AONOJHUTENbHON nH(popMaluel, kotopas oepercs
B pacyeT Npu BbIOOpE ONTHMAJIbHOIO BapUaHTA JOCTaBKU. DTO MOXKET ObITh COCTOSHUE KaHAaJIa,
BpeMsl 10CTaBKH MH(OPMALINH, 3arpy>KEHHOCTb, [10J10CA IPOITYCKaHUs U JIp.

Pucynok 19. IIpumep paboThsl MapIIpyTU3aTOPOB B CETH MMAaKETHOM Mepenayn JaHHbBIX

BaxxupiM acnekToM pa0OThl MapHIPYTU3aTOPOB SIBISIETCS  CIIOCOO OOHOBIEHUS
uHpopManuu B TaOIMIIAX MapHIPyTU3alMU. DTO MOXET BBIIOJHATHCS JBYMsS CIOCOOaMU
BPY4YHYI0O M aBTOMaTHYecku. B mepBoM ciaydyae aJMUHUCTPATOp CETH CaMOCTOSTEIbHO
HacTpauBaeT TaOJULbI MapUIpyTH3alUUU. Takoil BapuaHT MOJAXOAUT TOJBKO JJIsi HEOONbLIMX
ceredf, KoHuUrypamuss KOTOpPBIX H3MEHseTcd peAKo. MapuipyTusaTopsl IEpBOro THIMA
Ha3bIBAIOTCS  CTaTHYECKUMH. ABTOMAaTH4YeCKOe OOHOBJICHHE TaOJMIl MaplIpyTH3AIUuU
BBITIOJHSIETCS C TOMOIIbI0 OOMeHa WH(OPMALMOHHBIMU COOOIIEHUSMH MEXKIY COCEIHUMU
MapLIpyTH3aTOpaMu O TEKYIIEH OOCTAHOBKE, a TaK)KE INPOBEPKE COEAMHMUTENIBHBIX KAaHAJIOB
MexXy HUMH. Takue MapuipyTH3aTOpbl Ha3bIBAIOTCS JUHAMHUYECKUMHU. [ TaBHBIN UX HEIOCTATOK
3aKJII0YAETCS] B HEOOXOIUMOCTH JIOMOJHUTEIBHBIX CETEBbIX U BBIYUCIUTEIBHBIX PECYPCOB IS
oOMeHa JaHHBIMU U pacdeTa MapuipyTa. OlHaKo THHAMUYECKHEe MapIIpyTU3aTOPbl MOTYT OBITh
UCIOJIb30BaHbl IPU NIOCTPOEHUH CeTel JI0Ooro Macmrada.
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MapipyTu3aTopsl ObIBalOT KaK IPOBOJIHbIE — HAaN0OO0JIee KIACCHUECKUH TUII C HECKOJIbKUMHU
[IOPTaMH, B KOTOPBIE IOJIKJIIOUAIOTCS KaOelln OT BHEIIHUX YCTPONUCTB, TaK U OECIIPOBO/IHBIE,
HaIpuMep, ucnoiib3yemsble 11 nocrpoenus cereit WiFi. Takke MapuipyTH3aTopsl
3HAYUTEIBHO Pa3IMyaloTCs 0 EMKOCTH. DTO MOTYT OBITh Kak HeOOJIbIIME poyTepshl ¢ 8-12
[IOPTaMH, KOTOPBIE UCIOJIb3YIOTCS IIPU TOCTPOEHUHU JIOKAJIBHBIX CETEH, TAK U TPOMO3AKHUE
MOJyJIbHBIE KOHCTPYKLIUH, PACCYMTAHHBIE HA COTHU MOJKJIFOUAEMBIX CETMEHTOB.

3.7 IlpakTu4eckoe 3ausiTue Ne 7 (2 yaca)
Tema: «IIporoxoa TCP/IP»

3.7.1 3anaun padoThI:

1. O3nakomuThCs ¢ potokonamu TCP/IP
2. O3nakoMuThCs ¢ apxutektypoit TCP/IP

3.7.2 KpaTrkoe onucaHue NpakTU4ecKoro:
ITporokon TCP/IP

Apxurtekrypa TCP/IP

3.7.3Pe3ynbTarhl 4 BHIBO/bI:

1. llIporokoast TCP/IP.

TCP/IP - 3T0 nBa OCHOBHBIX CETEBBIX IMMpoTOKoda Internet. Yacro 310 Ha3BaHuHE
WCIONB3YIOT U 1751 0003Ha4eHus ceTeil, padotaroumx Ha ux ocHoBe. [Ipotoxon IP (Internet
Protocol - IP v4) obecrnieunBaeT MapHIpyTH3AIMIO (IOCTaBKY MO aapecy) CETEBBIX MaKETOB.
IIporokon TCP (Transfer Control Protocol) oOecneunBaer ycTaHOBJIEHHE HAACKHOTO
COCAMHEHMS] MEXKIy JABYMsS MallMHAMU M COOCTBEHHO Iiepefady MAaHHBIX, KOHTPOIHPYS
ONITUMANIBHBIN pa3Mep MakeTa MepeaBaeMbIX JAHHBIX M OCYIIECTBISIS MEPEMOChUIKY B Cllydae
cOosi. Uncno OJHOBPEMEHHO YCTaHABIMBAEMBIX COCOUHEHUU MEXIy aOOHEeHTaMH CETH He
OrpaHWYMBaeTcs, T. €. Jo0as MallMHa MOXET B HEKOTOPbI MPOMEXYTOK BpPEMEHH
0OMEHUBATHCS TAaHHBIMHU C JTIOOBIM KOJMYECTBOM JIPYTUX MAILMH 110 OAHOW (pU3HUECKOl JTUHUH.

Jpyroe BakHOoe npeumyiiecTBo cetu ¢ nporokonamu TCP/IP cocrout B Tom, 4TO 1O
HEMY MOTYT OBITh OOBbETUHEHBI MAIIMHBI C PA3HON apXUTEKTYPOH U Pa3HBIMU OMEPAIIMOHHBIMU
cucreMamu, Hampumep Unix, VAX VMS, MacOS, MS-DOS, MS Windows u T.1. [Ipudem
MAalIMHbl OJHOM CHCTEeMbI Npu momoluu cereBoi (aiinoBoii cucreMbl NFS (Net File System)
MOTYT MOJKIIOUaTh K cede nucku ¢ (aitioBoit cucremoir coBcem apyroit OC u onmepupoBaTh
"qyxumu" aliaMu Kak CBOUMHU.

[Tporokoner TCP/IP (Transmission Control Protocol/Internet Protocol) sBisroTcs
0a30BbIMH TPAaHCIOPTHBIM U ceTeBbIM mpoTokonamu B OS UNIX. B 3aronoske TCP/IP nakera
YKa3bIBAETCS:

IP-anpec ornpaButensIP-aapec monyuarensHomep mopra (PakTHUECKu - HOMEP MPUKIIATHON
IPOrpaMMBbl, KOTOPOH 3TOT MAKET MpeAHa3HAYEH )

[Takersr TCP/IP uMerOT yHHMKaIbHYHO OCOOCHHOCTh J00paThCs 1O ajapecaTa, MPOHsS
CKBO3b Pa3HOPOJHBIE B TOM YHCIIE U JIOKAJIbHBIE CETH, UCIOJIb3YsI pa3HOOOpa3Hble (PU3HUECKUE
Hocuten. Mapmpytusanuio [P-nmakera (mepedpocky ero B TpeOyemMyro CeTh) OCYIIECTBIISIOT Ha
N00pOBOJIbHBIX Hauajax Komneiorepsl, Bxoasiue B TCP/IP cets.

IIpoTokoa IP - 370 NpoTOKOJI, ONMUCHIBAIOMIUK (hOpMaT IAaKeTa JaHHBIX, MepeaaBaeMoro
10 CETH.

Crnenyrommii TpOCTOW MpPUMEpP MOXKETH MPOSCHUTH, KaKUM 00pa3oM MPOUCXOAUT
nepejiada JaHHbIX U nepenada nanHbix. Korga Bel monydaere Tenerpammy, Bech TEKCT B Hell (U
azpec, ¥ cOoOOlIeHNE) HAMMCaH Ha JIHTE MO, HO €CTh MPaBHJIa, MO3BOJISIOIINE MOHSITD, T
TYT aJpec, a I7ie coodlIeHne. AHaJIOTHYHO, TaKeT B KOMIIBIOTEPHOM CETH MpPEACTaBISET co00i
IIOTOK OUTOB, a npoTokoin IP onpenenser, rae aapec u npouas ciayxeOHas nHpopmanus, a rae
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camMu TepenaBaeMble JMaHHbIE. Takum oOpazom, mpotokos IP B atamonnoit momenu ISO/OSI
SIBJISIETCSI IIPOTOKOJIOMCETEBOTO (3) ypOBHSI.

Iporokoa TCP - 3To NpOTOKOJI CAEAYIOLIEr0 YPOBHS, MPEIHA3HAUYECHBIA 1JI1 KOHTPOJIA
repenayyu v 1eI0CTHOCTH MepeaaBaeMoi HH(POPMaIIUH.

Korma Bel He paccibimainy, yTo cka3ain Bam cobecennuk B TeaeoHHOM pa3roBope, Bol
MPOCUTE €ro MOBTOPUTH CKazaHHOe. [IpubmmsurensHO 3TUM 3aHuMaeTrcss U mporokon TCP
MPUMEHUTEIBHO K KOMITBIOTEPHBIM ceTssM. KoMIbIOTephl OOMEHUBAIOTCS TTAaKETaMH MPOTOKOJIA
IP, xoHTponupyroT ux nepeaayy no nporokony TCP u, o0beauHssschb B II00aJbHYIO CETh,
o6pasyrot Unrtepuert. [Ipotokon TCP sBiseTcs mpoTOKOJIOM TpaHCHOPTHOTO (4) ypoBHSI.

2. Apxurekrypa TCP/IP.

ITocne Toro kak cemeiictBo mpotokonoB TCP/IP Obuto peann3oBaHO W BHEIPEHO,
MexnyHnaponHast —opraHuzanusi 1o cranpaptuszauuu  (International  Organization  for
Standardization, [SO) mnpeanoxuna COOCTBEHHYIO CEMHUYPOBHEBYIO CETEBYIO MOJEIb,
Ha3BanHylo OSI (Open System Interconnection — B3aUMOJAEHCTBHE OTKPBHITHIX cucTteM). OHa
TaK HUKOTJa W He MpuoOpena UIMPOKOH MOMyIAPHOCTH U3-3a CBOEH CIIOKHOCTU U
HE3(PEKTUBHOCTH.

B nanHoil mMonenu oOMeH MHpoOpmanuenl MOXET ObITh HpEACTaBIeH B BUJIE CTeKa,
IIPEICTABICHHOIO Ha pucyHKe 21. Kak BUTHO U3 PUCYHKA, B 3TOM MOJIENIN OIPENEISIETCS BCE - OT
cTaHiapTa (U3MYECKOro COEAMHEHHUs ceTell A0 TNPOTOKOJOB OOMEHa MPUKIAJHOIO
IporpaMMHoOro ooecrnedeHus. JlaguM HeKOTopble KOMMEHTapuH K 3TOH MOJEIH.

@dusnueckuii ypoBeHb JAaHHON MOJEIM OIpEIeNseT XapaKTepUCTUKU (U3NYECKOH ceTH
nepesadyy JaHHbIX, KOTOpas UCIOIb3YEeTCs A MEKCETEBOro oOMeHa. DTO TaKue MapaMmeTphl,
KaK: HampsbKeHUEe B CETH, CHjla TOKA, YMCIO KOHTAKTOB Ha pa3beMax U T.I. TUNUYHBIMU
CTaHJAapTaMU ATOro ypoBHs ABIst0TCsA, Hanpumep RS232C, V35, IEEE 802.3 u T.11.

¥po perm mp o meeson i (11 po rpa e mend ema Te,
K STOPRIE HETO T3 Y8 T ceTs, App lication Layer)
| 6 Ypomews o MENa T3 MMM C ITRRE T3 N DO B OTp NN RO
(Preseniation Layer)
| 5 Yporeus coccrM (Y NpARTET B M0 e RCTRHS M MERTY
np A aewm, Session Laver)
| 4 Tpaschsp s yponens {0 TEevaeT 32 K0 NTpo b i) eSS W

mepeaaon cooiuerna, Tramper Layer)

Ceremoit ypowera (D rmevaer 72 coe oo meagy
OTAPAENTEREM K Mo Ay aTenes, Network Layer)

e

Kasea m it Yp o Bes

(O Tmevmer 1a 1 Jemay 0 MEPOIAY SI0EX WPl
§oo eeckne oo cwo , Data Link Layer)

&

doowweckni yposens (O np e geaseT doonwcxne
AP aseTp Rl ool exmn, Plysieal Layer)

Pucynok 21. CemuypoBHEBasi MOJI€/Ib IPOTOKOJIOB MexxceTeBoro oomena OSI

K kaHanbHOMY YpOBHIO OTHECEHBl IIPOTOKOJIbI, OIpPEAEIAIONIME COECIUHEHHUE,
nanpumep, SLIP (Strial Line Internet Protocol), PPP (Point to Point Protocol), NDIS, makeTHsIit
nporokoi, ODI u 1.n. B ganHOM ciydae pedb HMAET O MPOTOKOJE B3aUMOACHCTBUS MEXAY
JpaiiBepaMHl YCTPOMCTB M YCTPOWCTBaMH, C OJHOW CTOPOHBI, a C JAPYrOMl CTOPOHBI, MEXKIY
OIlIEpallMOHHONW CUCTEMOW M JpalBepamMu ycCTpoicTBa. Takoe olpeneneHHe OCHOBBIBAETCS HA
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TOM, YTO ApaiBep - 3T0, GaKTUUECKH, KOHBEPTOP AAHHBIX U3 OHOro (hopMarta B Apyroii, HO mpu
3TOM OH MOXKET UMETh U CBOM BHYTPEHHUH popmaTt JaHHBIX.

K cereBomy (MexceTeBOMY) YPOBHIO OTHOCSITCS IPOTOKOJIBI, KOTOPbIE OTBEUYAIOT 3a
OTHpPaBKy W MOJY4YEHHE AAHHBIX, WJIH, OPYTMMH CIOBaMH, 3a COEJUHEHHE OTIpaBUTEN U
nonyuatens. BooOiie roBopsi, 3Ta TEpPMUHOJIOTUS TOIIJIA OT CeTell KOMMYTAI[UU KaHaJIoB, KOT/1a
OTHPAaBUTENb U MOJy4aTeNb NCHCTBUTEIHLHO COSAUHSAIOTCS Ha BpeMsi pa0OThl KaHAJIOM CBS3H.
[MpumenurtensHo k cetsm TCP/IP, Takast TEpMUHOJIOTHS HE O4eHb npuemMiiemMa. K aTomy ypoBHIO
B TCP/IP otHocsT nmpoTtokou IP (Internet Protocol). imenHo 31ech onpenensercs OTHpaBUTENb U
MoJTyyaTellb, MMEHHO 37IeCb HaXoQuTcs HeoOxonumash MHopMalus Uil JOCTaBKU IaKeTa Mo
CeTH.

TpaHcnOpTHBIN ypOBEHb OTBEYAaeT 3a HAJEKHOCTb JOCTaBKM JAHHBIX, U 3J]I€Ch,
MpOBeEpPsisi KOHTPOJILHBIE CyMMBI, IPHHUMAETCS pelIeHne o cOopke cooOIIeHus B OAHO 1enoe. B
Internet TpaHcmopTHBIN ypoBeHb mpeacTaBieH AByMs npotokonamu TCP (Transport Control
Protocol) m UDP (User Datagramm Protocol). Ecium mnpeapigynmii ypoBeHb (CETEBOIA)
oIpenenseT TOJbKO MpaBHiia JOCTaBKM MH(OpMaLWU, TO TPAaHCHOPTHBIA YPOBEHb OTBEYAeT 3a
LEJIOCTHOCTh I0CTaBIIIEMbIX JAHHBIX.

YpoBeHb ceccHM ONpeNessieT CTaHAapThl B3aUMOAEHCTBUS MEXAY COOON NPHKIAJIHOIO
[IPOrpaMMHOro 00ecredeHus. DTO MOXKET ObITh HEKOTOPBI MPOMEXYTOUHBIN CTaHIAPT JaHHBIX
WM TipaBmwia o0paboTku WHGOpMaKK. Y CIOBHO K 3TOMY YPOBHIO MOXXHO OTHECH MEXaHU3M
noptoB nporokoioB TCP u UDP u Berkeley Sockets. OgHako 00BIYHO, paMKax apXUTEKTYPhI
TCP/IP Takoro moapa3saeicHus He AeNatoT.

YpoBeHb 00MeHa JaHHBIMH C NPHKJIATHBIMH mporpammamu (Presentation Layer)
HEOOXOoaUM JUIsl MpeoOpa3oBaHMs JaHHBIX M3 MPOMEXKYTOUHOro (opmara ceccuun B (opmat
JaHHBIX IpuIiokeHus. B Internet 3To mpeobpa3oBaHue BO3I0KEHO Ha MPUKIIAAHBIE IPOrPAMMBI.

YpoBeHb NPUKJIATHBIX POTPaMM MJIM NPHJIOKEHUI ONpeeNseT MPOoTOKOJIbl 0OMeHa
JAHHBIMU 3THX MPUKIAIHBIX NporpaMMm. B Internet k 3TOMy ypOBHIO MOTYT OBITh OTHECEHBI
takue nporokousl, kak: FTP, TELNET, HTTP, GOPHER #u T.11.

BooOuie rosops, crek nporokonoB TCP ornnuaercs OT TOJIBKO YTO PACCMOTPEHHOTO
creka Mozaenu OSI. OOBIYHO €ro MOXKHO MNPEACTaBUTh B BUJE CXEMBI, IMPEICTaBICHHON Ha
pucyHke 22.

[+

Vpoeens nprreserind (Application Layer)

I

Tpancmop sl yporesk (Transport Layver)

[

Vpopers Internet (Internet layver)

H

Vpoeens JocTyvia K ceti (Network Access L aver)

Pucynox 22. CtpykTtypa creka npotokosioB TCP/IP

B o101 cxeme Ha ypoBHE IOCTyla K CETH PACIOJIAraroTCs BCE IPOTOKOJIBI JOCTYyNA K
(u3ndeckuM ycTpoiicTBaM. Beilie pacronararoTcs TpoTOKOIbl MexkceTeBoro oomena [P, ARP,
ICMP. Ewme Boie ocHoBHbIE TpaHcnopTHbIe npoTokosnsl TCP u UDP, koropeie kpome cOopa
MIAKETOB B COOOINEHHUS €LIe U ONPEACNIIOT KaKOMY IPHJIOKEHHIO HEOOXOAMMO JaHHbBIC
OTIPAaBUTh WJIN OT KAaKOr0 NPUIOKEHHS HEOOXOAMMO JaHHbIE NMpHUHATh. Haa TpaHCIOpPTHBIM
YPOBHEM  pacloJlaraloTcsl MPOTOKOJIBI IPUKJIAJHOIO YPOBHS, KOTOPbIE HCIOJB3YIOTCA
MPUIIOKEHUSIMU /1711 OOMEeHa TaHHBIMU.
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basupysice Ha knaccudukanuu OSI (Open System Integration) BCHO apXUTEKTypy
potokoioB cemeiictea TCP/IP nonpobyeM cOmoCTaBUTh € ITAIOHHONW MOJENbIO (PUCYHOK 23).
: Coc TP :
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Pucynox 23. Cxema monyJiel, peanusyromux npotokoisl cemericrea TCP/IP B y3ne cetn

[IpsimoyronpbHUKamMl Ha cxeMe OO0O3HA4YeHbl MONAYJH, OO0pabaThIBalOIIME MAKETHI,
JTUHUSAMH - TIyTH Tiepeaadu JaHHbiX. [Ipexae uem o0cyXaTh 3Ty cXxeMmy, BBeIeM HE0OXOIUMYIO
JUISL 3TOT0 TEPMHUHOJIOTHIO.

/lpaiigep - nporpamma, HEMOCPEICTBEHHO B3aUMO/ICHCTBYIOIAS C CETEBBIM aAalTEPOM.

Mooy - 3TO TporpamMma, B3aMMOJCHCTBYIOIIAS C JpaBEpOM, C CETEBBIMHU
MPUKJIAAHBIMUA IPOrpaMMaMU UJIHM C IPYTUMH MOAYJISIMHU.

Cxema mpuBeeHa JIJis cirydasi OAKIIYSHHs y37Ia CeTH depes3 JoKabHyio ceTh Ethernet,
[I03TOMY Ha3BaHUs OJIOKOB IaHHBIX OYAYyT OTpa)xaTh 3Ty CHEHUPUKY.

Cemesoui unmepdgetic - pu3NIECKOE yCTPOMCTBO, MOAKIIOYAIONIEE KOMITBIOTEP K ceTH. B
HamieM ciydae - kapTta Ethernet.

Kaop - 310 O6510K TaHHBIX, KOTOPBIN MPUHUMAET/OTIPABIIIET CETEBOU HHTEpPeEricC.

IP-nakem - 310 ONOK [aHHBIX, KOTOPBHIM OOMEHHMBaeTcsi MoAylb I[P ¢ cereBbIM
uHTEpPErcoM.

UDP-oamaepamma - G10K DaHHBIX, KOTOPBIM OOMeHHMBaeTcss Moaysib IP ¢ momynem
UDP.

TCP-ceamenm - 610k JaHHBIX, KOTOPHIM 0OMeHuBaeTcs moayib IP ¢ mogynem TCP.

IIpuknaonoe coobuenue - 610K TaHHBIX, KOTOPHIM OOMEHMBAIOTCSI IPOrPaMMBbl CETEBBIX
MPHJIOKEHHUH C MPOTOKOJIAMU TPAHCIIOPTHOT'O YPOBHSI.

Hnkancynayus - cnocod ymakoBKH JaHHBIX B (opMaTe OJHOrO MPOTOKosa B (hopMmar
npyroro nporokoiyia. Hampumep, ymakoBka IP-nakera B kaap Ethernet wnmu TCP-cermenTa B IP-
naker. CorjacHO CJOBapl0 HWHOCTPAHHBIX CJIOB TEPMHUH "MHKaNCysuus'" oO3Haydaer
"o0pa3oBaHuE KaIlCyJbl BOKPYT 4y)KHX JIJII OpraHu3Ma BEIIeCTB (MHOPOJHBIX TEJl, Mapa3suTOB U
T.4.)". B pamMkax mexceTeBOoro oOMEHa NOHITHE HWHKAINCYJSIMU HWMEET HECKOJIBKO Oolee
pacmmpenHnbiii cMmbica. Eciu B cnyuae unkancynsuuu [P B Ethernet peub uaer neiicTBUTENBEHO O
nomenienuu nakera [P B kauectBe nanneix Ethernet-¢pelima, nnm, B ciaydae nakancymnsauu TCP
B IP, momemenune TCP-cermeHTa B KauecTBe JaHHBIX B IP-makeT, To mpu nepegadye AaHHBIX IO
KOMMYTHPYEMBIM KaHajaM IMPOUCXOAUT JajbHelas "Hape3Ka' MakeToB Teleph y)Ke Ha MaKeThl
SLIP umu ¢peiimbr PPP.
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Pucynok 24. lnkancynsust mpoTOKOJIOB BEpPXHEro ypoBHs B poTokoinsl TCP/IP

Best cxema (pucyHok 24) HaspiBaeTcs crekoM npoTokosioB TCP/IP wim mpocto crekom
TCP/IP. Uro0b! He BO3BpallaThCsa K Ha3BaHUSAM NPOTOKOJIOB pacudpyem adb6pesuatypsl TCP,
UDP, ARP, SLIP, PPP, FTP, TELNET, RPC, TFTP, DNS, RIP, NFS:

TCP - Transmission Control Protocol - 6a30Bblii TpaHCHOPTHBINA MPOTOKOJ, JABIIUI
Ha3BaHUE BceMy ceMeicTBy mpoTokosioB TCP/IP.

UDP - User Datagram Protocol - Bropoii TpancmoptHblid npotokon cemerictea TCP/IP.
Pazmuus mexay TCP u UDP GynyT o0CyskIeHBI TO3XKeE.

ARP - Address Resolution Protocol - mpoTokoa wHCIoOgB3yercss IS ONpeaeTIeHuUs
cootBeTcTBUs [P-anpecos u Ethernet-anpecos.

SLIP - Serial Line Internet Protocol (Ilpotoxos mepenauu AaHHBIX MO Teiae)OHHBIM
JIMHUSM).

PPP - Point to Point Protocol (ITpoTokos oOMeHa 1aHHBIMHU "TOYKa-TOo4YKa").

FTP - File Transfer Protocol (ITpotokon oOmeHa daitinamu).

TELNET - mpoTOKOJ SMYIISIIUK BUPTYaTbHOTO TEPMHUHAA.

RPC - Remote Process Control (ITpoTokon ynpaBiaeHus y1aqaeHHBIME ITPOI[ECCAMU).

TFTP - Trivial File Transfer Protocol (TpuBuanbHbIi POTOKOJ nepeaadu Gpausos).

DNS - Domain Name System (Cucrema 10MEHHBIX UMEH).

RIP - Routing Information Protocol (ITpoTokon mapuipyTu3aimn).

NFS - Network File System (Pacnpenenennas ¢aiinoBast cucreMa M CHCTEMa CETEBOM
TeyaTH).

[Ipu pabore ¢ TakMMH MporpaMmMaMu HOpUKiIagHOro ypoBHsA, kak FTP wm telnet,
o0pa3yercsi CTeK MPOTOKOJOB ¢ ucnonb3oBaHueM monyns TCP, mpencraBiieHHBIH Ha pUCYHKE
25.

FTP-npunoseme

TCP -r1o gyne

IP-»m oyns

ENET-ppaizep

Pucynox 25. Ctex npoTOKO0JI0B npu ucnosnb3oBanuu moayis TCP
[Tpu pabote ¢ MpUKIATHBIMU TPOTPAMMAMH, UCIIONB3YIOIIUMU TPAHCIIOPTHBIN MPOTOKOI

UDP, nanpumep, nporpammusie cpeactsa Network File System (NFS), ucnonssyercs npyroit
crek, rae BMecto moayiist TCP Oyaet ucnonszoBatsest Moayins UDP (pucynok 26).
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NFS -opiimossenne

UTDP-Momyvie

IP -momy e

ENET-gpaiteep

Pucynoxk 26. Ctex mpoTOKOJIOB NpU paboTe uepe3 TpaHCHopTHBINA npoTtokosn UDP

[Ipu o6cnyxuBaHuu G10YHBIX MOTOKOB AaHHBIX Monynu TCP, UDP u ppaiieep ENET
paboTarOT KaKk MYJbTUIJIEKCOPHI, T.€. MEPEHAINPABIISIIOT JaHHbIE C OJIHOTO BXO/a HA HECKOJBKO
BBIXO/IOB M HA00OPOT, C MHOTHX BXOJIOB Ha ONMH BhIX0. Tak, npaiisep ENET moxxer HanpaBHUTh
kaap mu6o monymo I[P, mibo momymo ARP, B 3aBucuMoctu oT 3HaueHus mois "tun" B
3aronoBke kazapa. Monyine IP moxer nampasuth IP-naker nmu6o moxymo TCP, mubo monymo
UDP, uto onpeneinsiercs moaeM "MpoTOKOJI" B 3ar0JIOBKE IMAKETa.

[Monywyatens UDP-matarpammbl uiam  TCP-cooOmieHust onpenensercss Ha OCHOBAHHH
3HAYCHHUsI MOl "MOPT" B 3arojIoBKeE 1aTarpaMMbl HJIM COOOIICHUSI.

Bce ykazaHHbIe BbIIIIE 3HaYEHHS TPOMUCHIBAIOTCS B 3ar0JIOBKE COOOIIEHUSI MOAYISIMUA Ha
OTIIPABJIAIONIEM KOMITbIOTEpE. Tak Kak cXeMa MPOTOKOJIOB - 3TO JAEPEBO, TO K €r0 KOPHIO BEIET
TOJIbKO OJMH TYyTh, MPH MPOXOKIAECHUU KOTOPOTO KaKIbI MOJYJIb T00ABJIET CBOU JIaHHBIC B
3aroJioBOK Ojoka. MaimmHa, TpUHSBIIAS TAKET, OCYIIECTBIIIET AEMYJbTHILUIEKCUPOBAHHUE B
COOTBETCTBUM C 3TUMHU OTMETKAMH.

Texnomorus Internet mogmepxkuBaer pasHble (U3NYECKHUE CPEAbl, U3 KOTOPHIX CaMoOu
pacnpoctpaHeHHoi sBisercs Ethernet. B mocnennee Bpemss OOJbINOH HHTEPEC BBHI3bIBACT
MOAKTIOYEHUE OTIEIBHBIX MalMH K ceTH uepe3 TCP-cTek mo KoMMyTUpYeMBbIM (Teae)OHHBIM)
kaHanaMm. C TOSBIEHHMEM HOBBIX MarucTpajbHbIX TexHosoruii Tuma ATM ummu FrameRelay
aKTUBHO BemyTcs uccienoBanus nmo nakancyssmuu TCP/IP B atu mpoTtokonsl. Ha ceronusmamii
JIeHb MHOT'HE MTPOOJIEMBI PEIIeHbI M CyIIecTByeT o0opyaoBanue ais opranuzanun TCP/IP cereit
Yepe3 3TU CUCTEMBI.

3.8 IIpakTuyeckoe 3ansaTue Ne 8 (2 yaca)
Tema: «Tunosasi cTpyKTYpa npoueccopa»
3.8.1 3axayu padoThI:
1. O3HaKOMUTBCS C TUIIOBOM CTPYKTYypoil BM Ha MUKpOMIpOIeCCOPHBIX Habopax
2. O3HaKOMUTHCS C THIIOBOW CTPYKTYPOU IPOLECCOPa U OCHOBHOM IMAMSATH
3.8.2 KpaTkoe onucanue NpakTu4ecKoro:
Tunosas ctpykrypa BM Ha MUKpOnpoLeccOpHbIX Habopax
TunoBas CTpyKTypa Mpoieccopa iU OCHOBHOW MaMsITH
3.8.3Pe3yabTarhl 4 BHIBOJABI:

1. TunoBasi crpykrypa BM Ha MukponpouneccopHbix Hadopax
IIT]] — mamste mpssmoro poctymna (RAM—randomaccessmemory);
I13Y — nocrosiHHoE 3anoMuHaroiee ycrpoiictso (ROM-readonlymemory)
AJITT — anantep (KOHTpoILIEp U1 MOJKIIIOYEHUSI OJHOTO YCTPOMCTBA).
ITJIIT — npsimoii moctymn B mamsath (DMA-direct memory access)
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I'T — reneparop TaktoB (CLG—clockgenerator)

RSG-ResetGenerator

V- mmHa ynpasieHus; A- IIKAHA aapecoB; J[- M1uHa JaHHBIX.

Kpome nienTpasibHOro nporeccopa B COCTaB COBpeMEHHOM BM MoOryT BXOAUTE COIPOLECCOPBI:
Matematnueckuii corpoueccop (NPR—numericalprocessor);

anayoroBsiii mporeccop (APR—analogprocessor);

npoieccop nudposoit oopadorku curnaios (LIOC) (DSP-digitalsignalprocessor).

Paszoen 2. Opeanuszayus npoyeccopa u ochosnotl namamu BM

B pasnene maer pedb 0 MalIMHAX C KOHTPOJUIEPHBIM YIIPaBlI€HHEM, B KOTOPBIX MOPSAIOK
BBINIOJIHEHHSI KOMaHJ SBHO 3aJaeTcs MporpaMMoil. MamMHBI C MOTOKOBBIM YIIPaBJIEHUEM U
MAaIIMHBI C 3alIPOCHBIM YIIpaBiIeHUEM (PEAYKIIMOHHBIE) B JAHHOM Kypce HE pacCMaTpUBAIOTCH.
IIpoueccopBrnonHsAeT 1Be GYHKINU:

00paboTKa TaHHBIX B COOTBETCTBUU C 33JaHHOM MPOTrPaMMOii;

yIpaBJeHHE BCEMU yCTPOUCTBAMHU MAIIMHBI.

VYhopaBineHue B COOTBETCTBMM C 33JaHHOW IpOrpaMMOM NPEACTaBIsETCS B  BUJIE
HocJeI0BaTeIbHOCTH KoMaH | B iudpoBoii popme. Kaxkaast u3 koMaH] UMEET JBE YaCTH:

OHGpaI_II/IOHHaﬂ 4aCTb | aApCCHas 4aCTb

OmneparnonHas 4acTh - 3aJaeT KOJ OMEepaliyd U PEeXUM €€ BBIMOJHeHUs. AJpecHas 4acTh —
COZIEPXKUT CBEICHHUS O Pa3MEIIEHUU OMEPaHNIOB (JAaHHBIX): HEMOCPEACTBEHHO CaMU 3HAYCHHS
JMAHHBIX, aJpeca JAaHHBIX B MAaMSITH WM CBEICHHUS JUISl ONPEACICHHUS aJpecoB pa3MEIICHUS
JMAHHBIX B MaMsaTi. QOpMHUPOBAHNE HCIOJHUTEIBLHOTO aJipeca — JTall mepexoia OT CBEAeHUN 00
azpece K caMoMy ajpecy. B aapecHoii yacTu MOryT OBITh CBEIEHUS 00 OTCYTCTBUH ONEPaH]IOB
(mynpaapecHas v Oe3aJpecHas KOMaHAa ) M OT OJHOro (oJHOaApecHas KOMaHAa) 10 TpeX
orepa”aoB (TpexaapecHas KOMaH/a).

2. TunoBasi CTPYKTypa npoueccopa 1 0CHOBHOM NaMATH
AJLY - apu(hMeTHKO-JIOrH4ecKoe yCTPOICTBO.
POHB®I - peructpsr ob1iero HazHadeHust (OT 8 10 HECKOJIBKUX COTEH IITYK).
OPr CC - perucrtp cnoBa coctosiHus. COlepX UT TEKyIEee COCTOSIHUE MPOIEcCcCopa, B KOTOPHIM
BXOJHUT YPOBEHb NMPHOPHUTETA TEKYIIEH MPOrpaMMBbl, OUTHI YCIOBUH {|}3aBepLIeHUs MOCIETHE
KOMaH/Ibl, p&KUM 00pabOoTKU TeKyIield KoMaHAbl. BO3MOXHBI clieAyIomue pexXxuMbl 00paboTKI
(B mopsiike BO3pacTaHusl YpOBHS):
UserMode- pexxum moib30BaTelis; B 3TOM PEKHUME HE MOT'YT BBIMOIHSITCS CUCTEMHBIC KOMaHIbI
(KOMaH/pl U3MEHEHUS COCTOSTHUS MPOLIECCOPa U KOMaH/1bl BBO/Ia - BHIBOJIA);
SuperVisorMode- pexuMm cynepBu3opa; 00eCIIEYMBAETCSl BBIMOJIHEHUE BCEX KOMaH][ BBOJA-
BBIBO/IA;
KernelMode- pexxum siipa; BO3MOYKHO BBINOJIHEHHE BCEX KOMaH]I IPOIIeccopa.
I[IC - nporpammublii cueryuk. CoOOEPKUT ajpec TeKylled KOMaHJbl M aBTOMATHYECKU
HapalMBaeTcsl Uil IOATOTOBKM ajpeca CleAylolled KoMaHAbl (MCKIIOYEHHE COCTABIISIET
KOMaH/1a Tiepexoa);
Pr Komanp - peructp komana. CogepKUT KoJ UCIOJIHSAEMON B TaHHBI MOMEHT KOMaH/bl;
HNemKOITuPA — nemmdpatop Koaa onepanuu U peKMMOB aJipecaliuu;
®opm-11pYC — hopmMupoBaTeh YIPABISIOMKX CUTHAIOB { Yi};
PAII - peructp aapeca namsaru; P/I1 - perucrp nanHpIX naMsATH;
PrYC — peructp ynpapisitoniero cjioBa KOHTpoJiepa naMsITH;
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3.9 IIpakTu4yeckoe 3ausitue Ne 9 (4 yaca)

Tema: «CeteBas mogeab OSI»

3.9.1 3agayu padoThI:

1. u3yuuts ceteByro mozaens OSI;

2. U3y4HTh MIPaBUIIA aIPECAIIH CETEBOTr0 YPOBHSI Ha puMepe mpoTokona IP;

3. U3y4yuTh MapupyTusanuso IP.

3.9.2 Kparkoe onucaHue NpakTu4ecKoro:

Ceresas monens OSI

[IpaBuna aapecanuu ceTeBOro ypoBHs Ha nmpuMepe mporokona |P
3.9.3Pe3yabTarThl U BHIBO/bI:

Mogens OSI onuceiBaeT TOJbKO CHCTEMHBIE CPENCTBA B3aUMOJENUCTBUS, peaau3yeMble
OIEpallMOHHOW CUCTEMOM, CUCTEMHBIMH YTHJIMTaMM, CUCTEMHBIMHU aNMNapaTHbIMU CPEICTBAMMU.
Mojienb He BKIIIOYAET CPEACTBA B3AMMO/IEH CTBUS IIPUJIOKEHU KOHEUYHBIX MOJIb30BaTEIIEH.

OTta MoJenb ONUCHIBAeT (YHKIMM CEMH HepapXUYecKuX YpoBHeH u uHTepeiics
B3aUMOJCHUCTBUS MEXAY YPOBHAMHU. KaKIplii ypOBEHb ONpPEAENIEeTCS CEPBUCOM, KOTOPBIA OH
MIPEOCTABISAET BBIILECTOALIEMY YPOBHIO, M INPOTOKOJIOM - HabOopoM IpaBuia U (OpMaToB
JaHHBIX JUISl B3aUMOJIEHCTBUS MEXAY c000i 00BEKTOB OJJHOTO YPOBHsI, pa0OTAIOIIUX HA pa3HbIX
KOMIIBIOTEPAX.

Kaxnplii ypoBeHb mopajiepxuBaeT UHTEp(ENCH ¢ BhIIE- U HUXKEISKAIIUMU YPOBHIMHU.
Hwxe nepeunciiens! (B HampaBJeHUU CBEpXy BHM3) ypoBHU Mozenu OSI u yka3aHsl ux ooume
(bYHKIMH.

Yposenb npuioxenus (Application) - nuatepdeiic ¢ npuKIaIHBIMUA IPOLECCAMHU.

Yposenb npeacrasiienusi (Presentation) - corsnacoBanue npeacraBieHus (popmaTos,
KOZMPOBOK) JaHHBIX NIPUKJIAJHBIX IIPOLECCOB.

CeancoBblii ypoBeHb (Session) - ycTaHOBJIEHHE, MOAAEPKKA U 3aKPbITUE JIOTUYECKOTO
ceaHca CBSA3M MEXAY yJaJIeHHBIMH IIPOLIECCAMHU.

Tpancnopthbiii ypoBenb (Transport) - obecrnedeHue O6e30MMOOYHOIO CKBO3ZHOTO
oOMeHa MOTOKaMHM JJaHHBIX MEXKIY MpolieccaMy BO BpeMsl CeaHca.

CeteBoii ypoBenb (Network) - pparmenTaius u cOopka nepeaBaeMbIX TPaHCIIOPTHBIM
YPOBHEM JIaHHBIX, MapIIPYTU3ALMsI U IPOABM)KEHUE UX T10 CETU OT KOMIIBIOTEPA -OTIIPABUTEINS K
KOMIIBIOTEPY-ITOJTy4aTEIO.

Kananbubiii ypoBenb (Data Link) - ynpaBneHue kaHaioM nepenayd JaHHBIX,
ylpaBJeHHEe JOCTYIIOM K CcpeJie Mepeayu, nepeaada JaHHBIX M0 KaHaly, oOHapyXeHHe OIIMOOoK
B KaHaJIe U UX KOPPEKIUS.

®dusnueckuii yposenb (Physical) - ¢usmueckuii mHTEpdeEiic ¢ KaHaIOM mepenayu
JaHHBIX, TPEICTaBIEHNE IaHHbIX B BUJ€ GU3NYECKUX CUTHAJIOB U UX KOJUPOBAHUE.

IIpuHUUIIBI BBIEICHUS STUX YPOBHEN TAKOBBI: Ka)KJIbII YPOBEHb OTPAXKAET HaICKAIIA I
ypOBEeHb a0CTpaKIMK U HMEET CTPOro OIpeleleHHYI (yHKIuI0. JTa (yHKIUS BBIOMpaAach,
IpEeKIe BCEro, Tak, YTOObl MOKHO OBUIO ONpPENEeNUTh MEXKIYHApOAHBIM CTaHAApT. I'paHULIbI
ypPOBHEi BBIOMpaNIUCh TaK, YTOObI MUHUMHU3UPOBATH MOTOK MH(GOPMALIUU Yepe3 HHTepQeHChl.
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JIBa caMbIX HU3IIUX YPOBHS - (PU3MUYECKUI U KaHAIBHBIN - PeaIU3yIOTCs alnapaTHBIMU U
IIPOrpaMMHBIMU CPE/ICTBAMM, OCTajbHbIE ISATh 0OJiee BBICOKHX YPOBHEH pEaIM3yrOTCs, Kak
[IPaBUJIO, TPOIPAMMHBIMU CPEICTBAMU (PUCYHOK 1).
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Pucynok 1 - Mopens B3auMoaeHCTBHS OTKPHITHIX cructeM [ISO/OSI

IIpn npoaBHKEHNHU MMaKeTa JAaHHBIX IO YPOBHSM CBEpPXY BHM3 Ka)KJIbIi HOBBIM ypOBEHb
N00aBIIseT K MAaKEeTy CBOIO0 CIYKeOHYI0 MH(POPMAIUIO B BUJIE 3ar0JIOBKA M, BO3MOXKHO, Tpeiiepa
(uHopmanuy, moMenaeMoil B KoHel cooOIeH s ). DTa oneparys Ha3blBaeTCsl MHKAICYJIAMen
JAHHBIX BEPXHEro YypOBHSI B MakeTe HWkKHero YypoBHA. CiyxeOHas wuHbopmanus
npeaHa3zHavyaeTcs il 00beKTa TOro K€ YpOBHsSI Ha yNaJIeHHOM KOMIIbIOTEpe, ee (opMar u
UHTEpIIpETaLUs ONPEACIIOTCS IIPOTOKOJIOM JaHHOro ypoBHs. HakoHen, coo0LieHne J0CTUraeT
HUKHETO, (PU3UYECKOrO YpPOBHSI, KOTOpPBIN, COOCTBEHHO, U IEpelaeT €ro Mo JMHUSIM CBSI3U
MalnmHe-aapecaty. K atomy MmoMeHTy cooluieHue "oOpacraer" 3aroloBKaMu BCEX YPOBHEH.

Korga coobmienue mo cetu MocTymaeT Ha APYrylH0 MallMHY, OHO I10CJIe0BaTeIbHO
IepeMeIaeTcs BBepX ¢ YpOBHS Ha ypoBeHb. Kaxkaplil ypoBeHb aHAIM3UpPyeT, o0OpabaThiBaeT U
yJlaJsieT 3aroJIoBOK CBOEr0 YPOBHS, BBIIOJHSAET COOTBETCTBYIOLIME JAHHOMY YPOBHIO (pyHKUIHU
U 1epenaer cooOlleHHe BbILIENSKAUIEMy YpOoBHIO. TOT B CBOI oudepelb PacCMAaTPUBAET ITU
JaHHBIE KaK IaKeT CO CBOeW ciy:keOHOW MHGopMalueil u JaHHBIMU JUJII BEPXHErO YpOBHS, U
Ipoleaypa MOBTOPSETCs, TTOKA IMOJIb30BATENbCKUE JaHHBIC, OYHMILIEHHBIE OT BCEH CIyKeOHOH
nHGOPMaLINH, HE TOCTUTHYT MPUKIJIAIHOTO Mpolecca.
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Pucynox 2 — BiioskeHHOCTD COOOIIEHUI Pa3IMIHBIX YPOBHEH
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Kpome Ttepmuua '"cooOmienue" (message) CyHIECTBYIOT U JpYyrue Ha3BaHUS,
UCIOJb3yEMbIE CETEBBIMM CHELUaNMCTaMHU 11 0003HA4YEeHUs €IMHULBI OOMEHa NaHHbIMU. B
crangaprax [SO nns mpoTOKOJIOB JHOOOrO0 YpPOBHS HCHOJB3YeTCsl TaKOM TEpMUH Kak
"MIpOTOKOIBHBIN 070K qaHHBIX" - Protocol Data Unit (PDU). Kpome 3Toro, 4acto ucnonb3yrTcs
Ha3BaHud kajp (frame), maker (packet), nefitarpamma (datagram).

Tenepp paccMOTpUM KaKIblii ypoBeHb 3TOM Mozaenu. OTMETHM 4YTO 3TO MOZEIb, a HE
apxutekTypa cetd. OHa He oIpenensieT NPOTOKOJOB M CEpBUC Kaxaoro ypoBHsA. OHa nuIb
TOBOPUT, UTO OH JOJDKEH JENaTh.

®usnyeckmii ypoBeHb. JTOT YPOBEHb UMEET JIEJI0 C Mepenadyeil OUToB Mo GpU3NYeCKUM
KaHaJaM, TaKUM, HallpuMep, KaK KOAaKCHAlbHbIM Kabellb, BUTAas Mapa WJIM ONTOBOJOKOHHBIH
kabenb. K 3TOMy ypOBHIO MMEIOT OTHOIIEHHE XapaKTEPUCTUKU (U3MUECKUX cpell Meperadyu
JaHHBIX, TAKKE KaK 110JI0Ca IPONYCKaHUs, IOMEX03alUIIEHHOCTh, BOJIHOBOE COIPOTHUBIIEHUE U
npyrue. Ha 3ToM ke ypoBHE ONpEeAeNnsioTcs XapaKTepUCTUKU 3JIEKTPUUECKUX CUTHAJIOB, TaKUE
Kak TpeOoBaHHMS K (PpOHTAM HMITYJbCOB, YPOBHSIM HAIpPsDKEHUS MJIM TOKa IEpeaBaeMoro
CUrHajlla, TUN KOAMPOBAaHUS, CKOpPOCTb Iepenadn curHainoB. Kpome »3Toro, 3aech
CTaHJAapPTU3YIOTCS TUIIBI PAa3bEMOB U Ha3HAUCHME KAXkJI0r0 KOHTAKTA.

OyHKIMKM (U3UUECKOT0 YPOBHS PEajM3yIOTCs BO BCEX YCTPOMCTBaX, MOAKIIOUEHHBIX K
cetu. Co CTOpOHBI KOMIbIOTEpa (GYHKIUH (PU3HMUECKOrO YPOBHSI BBINOJIHSIOTCS CETEBBIM
aJanTepoM MJIM TOCIIeI0BATEIbHBIM ITOPTOM.

B 00001eHHOM Buie GyHKIMH (PU3HUECKOr0 YPOBHS 3aKI0OYAIOTCS B CIEAYIOIIEM:

— mepenava OMTOB 1O (PU3MYECKUM KaHAJTIAM;

—  (opMupoBaHHE AMEKTPUUECKUX CUTHAJIOB;

—  KOOUpOBaHME HH(POPMAIUH;

—  CHHXpOHHU3ALMS;

—  MOAyJALus.

OTOT ypoBeHb peanusyercs anmapaTHo. IIpumepom mnporokona (U3NYECKOrO YpPOBHS
MOJKET ci1ykuTh cnerudukanus 10Base-T texnonoruu Ethernet.

Kananbublii ypoBens. Ha dusnueckom ypoBHe npocto nepecsliatoress outsl. [Ipu sTom
HE YYUTHIBA€TCS, YTO B HEKOTOPbIX CETAX, B KOTOPbIX JIMHUU CBS3M MCIOJIb3YIOTCS
(pa3memnsroTcs) MONEPEMEHHO HECKOJbKUMH MapaMy B3aMMOJEHCTBYIOLIMX KOMIIBIOTEPOB,
¢dusnyeckas cpesia nepeaayr MoXxeT ObITh 3aHATa. [I03TOMy OfHOI K3 3a/1a4 KaHATIBHOI'O YPOBHS
ABJSIETCA IPOBEPKAa JOCTYIHOCTH Cpeabl mepenauyu. Jlpyroi 3amadell KaHaJIbHOTO YpPOBHS
SBJIIETCS peajM3alusi MEXaHU3MOB OOHAapy)KEHHS U KOppeKuuu omuobok. [ns storo Ha
KaHaJIbHOM ypOBHE OHUTBHl TpPYNNHUPYIOTCS B HaOopbl, Ha3bpiBaeMble Kaapamu (frames).
KananbHblii ypoBeHb oOecrnednBaeT KOPPEKTHOCTh MEpeAaud Kaxaoro Kajapa, IoMeras
CIIEIMAJIbHYIO TOCIIEeI0BATEIbHOCTh OUT B HAYaJO U KOHEI KaXIOro Kajapa, 4YToObl OTMETHUTH
€ro, a TaKK€ BBIYMCISAET KOHTPOJIBHYIO CyMMY, CYMMHpPYs Bce OalThl KaJpa OIpelesICHHBIM
CIIocoO0M M J100aBJIsIsl KOHTPOJIBHYIO CyMMY K Kanapy. Korzna kaap mpuxoauT, moiaydarenb CHOBa
BBIYHCIISIET KOHTPOJIbHYIO CYMMY MOJY4YEHHBIX JaHHBIX U CPABHUBAET PE3YJIbTAT C KOHTPOJIBHOU
cyMMoi u3 kajpa. Eciau oHM coBmamaoT, Kaap cUMTaeTcsl MpaBUJIbHBIM U NMpuHUMaercsa. Eciu
e KOHTPOJIbHbIE CYMMBI HE COBIAJAIOT, TO pUKcupyeTcs omunoka. HeoO0Xxo1mmMo oTMETHTb, YTO
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(byHKIMS MCTIpaBIeHUs OIIMOOK 11 KaHAIBHOTO YPOBHS HE SBJsIETCS 0053aTeNbHOI, TOATOMY B
HEKOTOPBIX MPOTOKOJIAX 3TOr0 YPOBHsI OHA OTCYTCTBYeT, Hanpumep B Ethernet u Frame relay.
@YHKIMY KaHAJIBHOIO YPOBHS 3aKJIOYAIOTCS B CIEIYIOLIEM:
- HaJeXKHas J0CTaBKa IIaKeTa MEXKAy JBYMS COCEJHUMH CTAaHIMUSMU B CETHU C
MIPOU3BOJILHOM TOIOJIOTHEH, a TAK)KEe MEXKAY JHOOBIMH CTAHIIMSIMH B CETH C THITOBOU
TOI OJIOTHEH;

— MpOBEpKa JOCTYIHOCTH Pa3ieiIsieMON Cpelbl;

—  BBIEJICHHE KAJIPOB U3 NMOTOKA JAHHBIX, IOCTYNAOIIUX 10 CETH;

— (opMupoBaHHE KaJIpOB IIPU OTIPABKE JaHHBIX;

— TOJCYET U MPOBEpKa KOHTPOJIbHOU CyMMBI.

OTOT YpOBEHb pEATU3YIOTCS MPOrpaMMHO-AIapaTHO. B mNpoTokosax KaHaJIbHOrO
YPOBHs, UCIIOJIb3YEMBIX B JIOKAJIBHBIX CETAX, 3aJI0KCHA ONPEIEICHHAs CTPYKTypa CBI3EH MEKIY
KOMIIBIOTEPAMHU U CIIOCOOBI UX aJpecallui. XO0Ts KaHAJIbHBIA YPOBEHb U 00ECIEUNBAET JOCTABKY
KaJpa MEXAy JIIOObIMM JABYMsS Y3JaMH JIOKQJbHOW CETH, OH 3TO JENAET TOJBKO B CETH C
COBEPIIEHHO OIpeeIeHHOM TOMoJIoTHel CBsA3el, MIMEHHO TOW TOMOJIOTHEMH, U KOTOPOW OH OBLI
pa3paboran. K Takum THIOBBIM TOIOJOTHSAM, MOAAEPKUBAEMBIM IPOTOKOJAMH KaHaJIbHOTO
YPOBHS JIOKQJIBHBIX CeTel, OTHOCATCS 00Ias muHa, KOJbIo U 3Be3/a. [IpuMepamu mpoTOKOJIOB
KaHaJIbHOTO ypOBHA sABJstoTCs npoTokoibl Ethernet, Token Ring, FDDI, 100VG-AnyLAN.

B nokanpHBIX CETAX NPOTOKOJBI KAHAIBHOIO YPOBHS HCIOJB3YIOTCS KOMIIBIOTEpAMU,
MOCTaMH, KOMMYTaTOpaMH W MaplIpyTu3atopamMu. B kommbroTepax (QyHKIMM KaHaJIbHOIO
YPOBHS peaiu3ylTCs COBMECTHBIMU YCUJIMSIMHU CETEBBIX aJalITEPOB U UX PANBEPOB.

B riobanpHbBIX ceTsx, KOTOpble PelKo O0JNagaloT PEeryisipHON TOMOJIOTHEH, KaHaIbHBIN
YPOBEHb oOOecreunBacT OOMEH COOOLICHUSMHU MEXKIY JBYMS COCEIHHMH KOMIIBIOTEPAMH,
COCIMHEHHBIMU WHIVBHUIYaJIbHOW JIMHUEH CBA3U. lIpumepamu mpoTokosioB "Touka - Touka'
MOTYT CIYXHUTh IIHPOKO pacnpocTpaHeHHble npotokossl PPP u LAP-B.

HNmenno tak opranuszoBanbl cetn X.25. MHorma B riio0anbHBIX ceTsX (QyHKUUU
KAaHAJIBHOI'O YPOBHS B YMCTOM BHJE BBIACIUTh TPYAHO, TAK KaK B OJHOM U TOM K€ IIPOTOKOJIE
OHU OOBENUHSIOTCS C (QYHKUUSAMH ceTeBOro ypoBHs. IIpuMepaMu Takoro moaxoga MOTYT
CIYXHUTh TPOTOKOJIBI TexHosoruit ATM u Frame relay.

B nenom xaHaJbHBINA YPOBEHb MpecTaBisieT co00i BecbMa MOIIHBIN HA00p (GYHKIMIA MO
MepEChlIKE COOOIICHUN MEXy Y3JIaMU CETH.

CeTeBOli ypOBeHb CIYXHUT JUisi 0OOpa3oBaHUs €IWHOW TPAHCIIOPTHOM CHUCTEMBI,
OOBEIMHSIONEH HECKOJIBKO CeTe, MpUYeM OTH CeTH MOTYT HCIOJIb30BAaTh pPa3JIMYHbIC
MPUHLMIBI NI€peladyd COOOIIEHUN MEXIYy KOHEYHBIMU y3JaMH M 00JajaTh IPOU3BOJBHON
CTPYKTYpoH cBsi3eil. @YHKIIMM CETEBOr0 YPOBHS AOCTATOYHO pa3HooOpa3Hbl. PaccMoTpuM ux Ha
npruMepe 00beIMHEHNS JTOKAIbHBIX CETEH.

[IpoTOKONBI KaHAJTBHOTO YPOBHS JIOKAJIBHBIX CETel O0eCreynmBalOT JOCTABKY JaHHBIX
MEXIY JIOOBIMU y3JIaMH TOJBKO B CETH C COOTBETCTBYIOLICH THUIIOBOW TOMOJOTHEH, HAIIPUM ep
TOIIOJIOTHEH MEPAPXUYECKOM 3BE3Ibl. DTO KECTKOE OrPaHUYEHUE, KOTOPOE HE IO3BOJISIET
CTPOUTH CETU C Pa3BUTOM CTPYKTYpOH, HampuUMeEp CETH, OObEIUHSIONIME HECKOJBKO CeTei
NpEeNNpUATUS. B €IUHYIO CE€Th, WM BBICOKOHAJEXKHBIE CETH, B KOTOPBIX CYIIECTBYIOT
U30BITOUHBIE CBSI3U MEXKIY y3JIaMH.

Ha cereBom ypoBHEe cam TepMUH '"ceTp" HaIENsAOT crenu@uueckuM 3HaueHuem. B
JAHHOM ClIy4ae IO/ CEThI0 MOHMMAETCS COBOKYIHOCTh KOMIIBIOTEPOB, COCIMHEHHBIX MEXIY
co0Ol B COOTBETCTBUM C OJJHOM M3 CTaHJAPTHBIX TUIIOBBIX TOIMOJIOTMH M MCHOJIB3YIOLIMX JJIS
Iepefadynd JaHHBIX OJWH M3 IPOTOKOJIOB KAaHAJIBHOIO YPOBHS, OIPEINEICHHBIA I ITOU
TOIIOJIOTHH.

BHyTpu certm nocraBka JaHHBIX OOECIIEYMBAETCS COOTBETCTBYIOIIMM KaHAJIBHBIM
YPOBHEM, a BOT JJOCTaBKOW JAHHBIX MEXIY CETSIMHU 3aHUMAETCSI CETEBOM YpPOBEHb, KOTOPBIA U
MOJ/IEP’)KUBACT BO3MOXKHOCTh NMPaBUIBHOTO BBHIOOpA MaplipyTa Ieperadd COOOLICHUs AaXKe B
TOM Ciy4yae, KOorja CTPYKTypa CBSI3ed MEXAY COCTaBIIIOIIMMHM CETIMH HMEET XapakTep,
OTJIMYHBINA OT MPUHSTOIO B MPOTOKOJIAX KAHAJILHOTO YPOBHS.
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Cetu COEOUHSIOTCS MEXKIYy COOOH CcHenuanbHBIMH YCTPOHCTBAMH, Ha3bIBAEMBIMH
MapupytuzaTopamu. MapupyTiu3aTop — 3T0 yCTPOHCTBO, KOTOPOE coOupaeT MH(GOPMAIUIO O
TOIOJIOTUM MEXKCETEBbIX COEJIUHEHUH M MepechulaeT IMakKeThl CETeBOro YpOBHS B CETh
Ha3HaueHus. YToObl mepenath cOOOLIEHME OT OTHpPABUTENS, HAXOASIIETrocs B OJHOM ceTH,
MOJIy4aTellt0, HaXOoIAIIeMYyCs B JAPYrod CETH, HYKHO COBEpPLIMTh HEKOTOPOE KOJMNYECTBO
TPAaH3UTHBIX TMepefady MEXAY CETAMHU, WM XOIMoB (OT cioBa hop — MPBDKOK), KaXIbId pa3
BBIOMpas TOAXOASAIMKA Mapmpyr. Takum o00pa3oM, MapmipyT MpencTaBIsieT CcoOou
MIOCJIEeI0BATENbHOCTh MapLIPYyTH3ATOPOB, YEPE3 KOTOPHIE MPOXOIUT MAKET.

CBolicTBa CETEBOro YpOBHsI — JIOCTaBKa MaKeTa:

—  MEXIy JH00BIMU IBYMs y3JIaMH CETHU C IPOU3BOJILHOM TOIMOJIOTHEH;

—  MEXIy JI00BIMU IBYMSI CETSMHU B COCTABHOM CeTH.

IIpu >TOM, CETb — 3TO COBOKYIHOCTh KOMIIBIOTEPOB, MCHOJB3YIOUIMX AJ1 OOMEHa JaHHBIMHU
€IMHYI0 CETEBYI0 TEXHOJIOTHIO; a MapUIpyT — IMOCIEI0BAaTEIbHOCTh MPOXOXKACHHUS MaKeTOM
MapLIpyTH3aTOPOB B COCTABHOW CETH.

Ha pucyHnke 3 nmokasaHbl YeTbIpe CETH, CBSI3aHHbBIE TpeMs MaplIpyTH3aTopaMu. Mexay
y31amu A 1 B 1aHHOHU ceTw mpoJieraer aBa MapupyTa: IepBblii — 4epe3 MaplpyTu3aTopsl 1 u
3, a BTOpOM — uepe3 MapuipyTtuzatopsl 1, 2 u 3.

CeTb 2
A, é J\ A—=>B
0O o 1-3
1-2-3

Pucynoxk 3 - [Ipumep coctaBHOM ceTu

B o6miem ciyvae ¢pyHKIHH CETEBOTO YPOBHS IIHUPE, 4YeM (QYHKIUU Mepeaadu COOOICHUMA
10 CBSI3SIM C HECTAHJAPTHOM CTPYKTYpPOM, KOTOPbIE Mbl PACCMOTPEHN Ha IpUMepe 00bEAMHEHUS
HECKOJIBKUX JIOKaJIbHBIX ceTell. CeTeBOil ypOBEHb TaKXkKe pellaeT 3aJaul COIVIaCOBaHUS pa3HbIX
TEXHOJIOTUM, YNPOIIEHHUS aapecallid B KPYHMHBIX CETAX M CO3JAaHMUS HAJEKHBIX M THOKUX
OapbepoB Ha MyTH HEXKEIATEIBHOTO Tpa(uKa MEXITy CETIMU.

Coo011eHust CeTEeBOro YpoBHs MPUHATO Ha3bBaTh nmakeramu (packet). [Ipu opranuzanuu
JIOCTaBKU MAKETOB Ha CETEBOM YPOBHE MCIOJIb3YETCs MOHATHE "HOMep ceTH'. B 3TOoM ciydae
ajZipec mojydvaTesns COCTOMT U3 CTaplield 4yacTH — HOMepa CeTH M MIajlleld — HoMepa y3ia B
3TON cetu. Bce y3ibl OJHOM ceTH NODKHBI MMETh OJHY M Ty JK€ CTapllyl0 4acTh ajpeca,
M09TOMY TEpMHHY '"ceThb"' Ha CETEeBOM YpPOBHE MOXKHO JaTh M Apyroe, 6onee QopmaibHOe,
OIpENIETICHUE: CETh — 3TO COBOKYIHOCTD Y3JIOB, CETEBOM aJpec KOTOPHIX COAEPKUT OAUH U TOT
’KE HOMEP CETH.

Ha cereBom ypoBHe ompenensieTcss ABa BHAa MpoTokojoB. IlepBulii Buag — ceTeBble
nmpoTokoJbl (routed protocols) — peanusyroT MPOJABMIKEHUE MAKETOB 4epe3 ceTh. IMEHHO 3TH
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IPOTOKOJIBI OOBIYHO UMEIOT B BHJy, KOI/Ia TOBOPAT O MPOTOKOJAX CETeBOro ypoBHs. OpHako
4acTO K CETEBOMY YPOBHIO OTHOCAT U JPYrod BHUJ IPOTOKOJIOB, Ha3bIBAEMBIX MPOTOKOJIAMHU
oOMeHa MapuIpyTHOW HHGpoOpManuell WM HPOCTO MPOTOKOJIAMM MapLIpyTH3auuu (routing
protocols). C mOMOIIBIO 3TUX HPOTOKOJIOB MAapUIPyTU3aTOPbl COOUPAIOT HHGOPMALUIO O
TOIIOJIOTMM ~ MEXKCETEBBIX COEAUHEHMH. [IpOTOKONBI  CETEBOrOo  YpOBHSA  peaau3ylOTCs
IIPOrpaMMHBIMU MOJYJIIMU OIE€PALIMOHHONW CHCTEMBI, @ TAK)KE IPOrPaMMHBIMU M allllapaTHBIMU
CpeACTBaMH MapUIpyTU3aTOPOB.

Ha cereBoM ypoBHE paboOTalOT MPOTOKOJIBI €Ill€ OJAHOrO TUIA, KOTOpPble OTBEYAIOT 3a
oroOpakeHHe ajapeca y3Jjia, HMCIOJb3YEMOr0 Ha CETEeBOM YpPOBHE, B JIOKAJbHBIM aapec CeTH.
Taxue MPOTOKOJIBI YaCTO HA3BIBAIOT MPOTOKOJAMK pasperineHus aapeco — Address Resolution
Protocol, ARP. Horga ux OoTHOCAT HE K CETEBOMY YPOBHIO, @ K KaHAJIbHOMY, XOTS TOHKOCTU
KJIaCCU(PUKALIUU HE U3MEHSIIOT CYTH.

[Ipumepamu TPOTOKOJIOB CETEBOTO YPOBHS  SABJSAIOTCS IPOTOKOI  MEXKCETEBOTO
B3aumozeiicteus [P crexka TCP/IP u mporokon mexcereBoro obmena makeramu IPX creka
Novell.

TpancnopTHbIil ypoBeHb. Ha myTu oT oTIpaBUTENs K MOITY4aTENO NAKEThl MOTYT OBITh
UCKaXEHBbl WIN YyTEpssHbl. XOTS HEKOTOpbIE IPUJIOKEHUS MMEIOT COOCTBEHHbBIE CpENCTBa
00paboTKH OIIMOOK, CYIIECTBYIOT M TaKHe, KOTOpble NPEANOYMTAIOT Cpa3sy HMEThb JEN0 C
HAJeKHBIM coefuHeHueM. Pa0oTa TpaHCIOPTHOrO YpOBHS 3akJIOYaeTcss B TOM, YTOOBI
obecrieunTh MPUIOKEHUSAM HJIM BEPXHUM YPOBHSAM CTE€Ka - IPUKIAAHOMY M CEaHCOBOMY -
neperavyy JaHHBIX C TOM CTENEHBIO HAJIEKHOCTH, KOoTopas MM Tpedyerci. Monens OSI
OIIpENENsACT IATh KJIACCOB CEpPBHUCA, NMPENOCTABIISIEMBIX TPAHCIIOPTHBIM YPOBHEM. OJTH BUAbI
cepBrCa OTJIMYAIOTCA KaueCTBOM IPEIOCTABIISIEMBIX YCIYr: CPOYHOCTHIO, BO3MOXKHOCTBHIO
BOCCTAHOBJICHHUSI IPEPBAHHOM CBSA3M, HAJIWYUEM CPEICTB MYJIbTHIUIEKCUPOBAHUS HECKOJIbKUX
COCAMHEHUM MEXIY pPa3IUYHbIMH MPUKIAJHBIMU MPOTOKOJAMU 4epe3 OOLIUil TpaHCIOPTHBIN
MPOTOKOJI, @ TJIAaBHOE - CIIOCOOHOCTBIO K OOHAPYKEHUIO M UCHPABJICHHUIO OMIMOOK Iepenayu,
TaKUX KaK MCKaXXEHUE, TOTeps U JyOIMpoBaHUE ITAKETOB.

Bri0op kiacca cepBrca TPaHCIIOPTHOT'O YPOBHS ONPEENSETCs, C OHOM CTOPOHBI, TEM, B
KakoW cTemeHW 3a7ada oOecledeHHs] HaJAEKHOCTH pellaeTcs CaMUMHU IPHIOKEHUAMU U
MIPOTOKOJIaMH 00JIee BHICOKHX, YEM TPAHCIIOPTHBIN, YPOBHEH, a ¢ APYroil CTOPOHBI, ITOT BHIOOP
3aBUCHUT OT TOT'0, HACKOJBbKO HAJEKHOW SBISIETCA BCS CHUCTEMa TPAHCHOPTHUPOBKHU JAHHBIX B
ceru. Tak, HanipuMep, €ciIM KauyecTBO KaHAJOB IE€peJadyl CBS3M OYEHb BBICOKOE, U BEPOSITHOCTh
BO3HHKHOBEHHsI OIIMOOK, HE OOHAPYXEHHBIX MPOTOKOIAaMU Oojiee HU3KUX YpPOBHEH, HEBEIUKa,
TO Pa3yMHO BOCIIOJIb30BAaTbCsS OJHUM M3 OOJIETYEHHBIX CEPBUCOB TPAaHCIOPTHOro ypoBHs. Ecmn
’Ke TPAHCIOPTHBIE CPEACTBA M3HAYaJIbHO OYEHb HEHAJEXKHBI, TO L[E€1ecO00pa3HO 0OpaTUThCS K
HauOojee pa3BUTOMY CEpPBUCY TPAaHCIOPTHOTO YPOBHSA, KOTOpBIH paboTaer, MCIONb3Yys
MaKCHUMYM CPEACTB JUIsl OOHApYKEHUS U YCTPAaHEHUs OMIMOOK - C TOMOUIbIO MPEABAPUTEIBHOIO
YCTQHOBJIEHUSI JIOTUYECKOI'O COEIMHEHUS, KOHTPOJII JOCTaBKH COOOIIEHUIl C TIOMOILBIO
KOHTPOJIBHBIX CYMM M IUKJIUYECKOW HyMEpaluM MaKeToB, yCTaHOBJIEHUS TaliM-ayTOB 1OCTaBKU
U T.IL

T.o. GyHKIUU TPaHCIIOPTHOIO YPOBHS - 3TO OOecleueHUE AOCTaBKU HH(OpMaIuu c
TpeOyeMbIM KaueCTBOM MEXAY JTIOOBIMU y3JIaMH CETH:

— pa30uBKa cOOOIIEHUS CEAHCOBOI'0 YPOBHS Ha MaKeThl, UX HyMepalus;

Oydepuzalus IpUHUMAEMBIX TTAKETOB;

— YIOpsAJ0YMBaHUE NPUOBIBAIOIINX ITAKETOB;

— ajpecanusi NPUKIaIHBIX TPOLECCOB;

— YIpaBJIEHUE TIOTOKOM.

Kak npaBuiio, Bce MpOTOKOJIbI, HAUMHAS C TPAHCIOPTHOI'O YPOBHS U BBILIE, PEAIU3YIOTCS
IIPOrpaMMHBIMU ~ CPEACTBAMM KOHEYHBIX Y3JI0B CETM - KOMIIOHEHTaMH HX CETEBBIX
OIEpallMOHHBIX cUCTeM. B KkadecTBe mpruMepa TPAaHCIOPTHBIX MPOTOKOJIOB MOXHO IPHUBECTH
npotokoisl TCP u UDP ctexa TCP/IP u npotokon SPX creka Novell.
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[IpoTOKOMBI YEThIpEeX HMKHUX YPOBHEH 000OIIEHHO HA3bIBAIOT CETEBBHIM TPAHCIOPTOM
WM TPAHCIIOPTHOU MOJCUCTEMOM, TaK KaK OHU MOJHOCTHIO PEIIAIOT 3a7a4y TPAHCIOPTUPOBKH
COOOIICHHH ¢ 3aJJaHHBIM YPOBHEM KaueCTBa B COCTABHBIX CETSAX C MIPOU3BOJIbHON TOMOJIOTHEH U
pasnTUYHBIMA ~ TeXHOJOrusIMU. OCTallbHBIE TpPH BEPXHUX YPOBHS  PEIIAIOT  3aJayu
MPEeOCTaBICHUsl NPHUKIAAHBIX CEPBUCOB HAa OCHOBAHMM HMEIOUIEHCS  TPaHCIOPTHOM
MO/ICHCTEMBI.

CeancoBbliii ypoBeHb. CeaHcoBblii ypoBeHb (Session layer) obecriednBaer ympaBlieHUE
nuanoroM: (uUKcHUpyer, Kakasi W3 CTOPOH SBIIIETCS AaKTUBHOW B HACTOSIIMA MOMEHT,
MPEOCTaBIsET CpencTBa CHHXpoHM3anuu. [locneaHue MO3BOJNSIOT BCTABISATH KOHTPOJBHBIC
TOYKH B JJMHHBIC TepeAadyd, 4ToObl B Cllydae OTKa3a MOXXHO OBUIO BEPHYTHCS Ha3al K
MOCJEAHEN KOHTPOJIbHOW TOYKE, a HE HauyuHaTh BCe CHadyana. Ha mnpakTuke HeMHorue
MPHIIOKEHHUST UCIIONb3YIOT CEaHCOBBI YpPOBEHb, U OH PEAKO PEaM3yeTcss B BUAC OTACIbHBIX
MPOTOKOJIOB, XOTs1 (DYHKIIMHM 3TOTO YPOBHS YacTO OOBEOUHSIOT C (PYHKIHMSIMH TPUKIATHOTO
YPOBHS U PEAM3YIOT B OJTHOM ITPOTOKOJIE.

OyYHKIHUHU CEaHCOBOIO YPOBHS - 3TO YIpaBlIeHHE AUAJIOrOM OOBEKTOB MPUKIATHOTO
YPOBHS:

— ycTaHOBJIEHHE crioco0a oOMeHa COOOLIEHUSIMHE (AYTIJIEKCHBIM WM MONTYAYIIIIEKCHBIH );

— CHHXpOHH3aIus 0OMeHa COOOIIECHUSIMU;

— opra’u3anus "KOHTPOJBHBIX TOYEK' THaiora.

YpoBenb mnpeacraBjieHusi. OJTOT YPOBEHb OOECIEUMBACT TAapaHTUIO TOTO, YTO
uH(opmanus, nepegaBaeMasi MPUKIATHBIM YPOBHEM, OyJe€T MOHSITHA MPUKIATHOMY YPOBHIO B
apyroii cucreme. [Ipu HeoOX0oQUMOCTH ypOBEHBb MPECTABICHUS BBHIMNOJIHSAET MpeoOpa3zoBaHUE
¢bopMaToB JaHHBIX B HEKOTOPBIH OOmMK QopMar TNpeACTaBICHHUS, a Ha IpHEME,
COOTBETCTBEHHO, BBINOJIHACT 00paTHOE MpeodpazoBanue. Takum 00pa3oM, MPUKIATHBIE YPOBHH
MOTYT IPEOJ0JIETh, HAIPUMEP, CHHTAKCHYECKUE PAa3IU4Msl B MPEICTaBJICHUH JaHHBIX. Ha sToM
YPOBHE MOJKET BBINMOJHATHCS MM(GPOBaHUE W Aemu(PpOBaHUE NAHHBIX, OJaromaps KOTOPOMY
CEKpPETHOCTh OOMEHa [aHHBIMH OOECIIEUYMBACTCS Cpa3y I BCEX NPHUKIAAHBIX CEPBHCOB.
[Ipumepom mpoTokona, pabOTAarOUIEro Ha YPOBHE MPEACTABIIECHUS, SBIISIETCS MPOTOKON Secure
Socket Layer (SSL), koTopblii 0OecnieunBaeT CEKPETHBIN 00MEH COOOIIEHUSIMH JIJIST ITPOTOKOJIOB
npukiagHoro yposus creka TCP/IP.

YpoBeHb TPEACTABICHHUS COTJIACOBBIBACT MPENCTABJICHUE (CHHTAKCUC) MaHHBIX TIPH
B3aUMOJICHCTBUH JIBYX TTPHKJIAIHBIX ITPOIIECCOB:

— mpeoOpa3oBaHUE JAHHBIX U3 BHEUIHETO (hopMaTa BO BHYTPEHHUM;

— mmdpoBaHUE U pacu(POBKA JaHHBIX.

IMpuxkaaaHoii ypoBeHb. [IpukinagHoli ypoBeHb - 3TO B JICHCTBUTEIHLHOCTH TPOCTO HAOOP
pa3HOOOpa3HBIX MPOTOKOJIOB, C MOMOIIBIO KOTOPBIX MOJIB30BATENM CETH MOIY4YalOT AOCTYI K
pas3zensieMbIM pecypcaM, TaKUM Kak ¢ailibl, TpUHTEPHl UK TUIepTeKcToBble Web-cTpaHuIlbl, a
TaK)K€ OPraHu3yIOT CBOIO COBMECTHYIO PaboTy, HaIIpuMep, C MOMOIIBIO MTPOTOKOJIA JIEKTPOHHOMN
noutbl. EnuHuIa AaHHBIX, KOTOPOH ONEpHpPYeT MPHUKIATHOW YpPOBEHb, OOBIYHO Ha3bIBACTCSA
coobweHuem (message).

CymiecTByeT o4eHb 00JIbIIIOE pa3HOOOpa3ue MPOTOKOJIOB MPUKIAIHOrO ypoBHA. Cpenu
HUX XOTeJIOCh ObI OTMeTUTh Takue kak FTP, Telnet, HTTP.

Oynkuuu Bcex ypoBHed mozenu OSI mMoryt ObITh OTHECEHBI K OAHON W3 JABYX TPYII:
00 K (QYHKIMSAM, 3aBUCAIIMM OT KOHKPETHOM TEXHMYECKOW pealu3aluu CceTH, Jubo K
(GyHKIUAM, OPUEHTHPOBAHHBIM Ha PabOTy C MPUIIOKECHUSIMH.

[IpuknagHoil ypoBeHb - 3TO HAOOP BCEX CETEBBIX CEPBUCOB, KOTOPHIE MPEIOCTABISET
cUCTeMa KOHEUHOMY T0JIb30BaTEJIO:

- uaeHTH(HKAIMS, TPOBEPKA MPaB JTOCTYIIA;

- TpUHT- U dail-cepBuc, MouTa, yAAICHHBIA JOCTYII.

Tpu HWKHMX YpOBHS - (U3MYECKHM, KaHAIbHBIHK H CETEBOM -  SIBISIFOTCS
CETE3aBUCHUMBIMH, TO €CTh MPOTOKOJBI JTUX YPOBHEH TECHO CBS3aHBI C TEXHUYECKOU
peanu3aiueit CeTH, C UCIOJIb3YEeMbIM KOMMYHUKAIIMOHHBIM 000PY/I0BAHUEM.
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Tpu BepXHUX YpOBHS - CEaHCOBBI, YPOBEHb NPEACTaBICHUS M MPUKIATHON -
OPUEHTHPOBAHbl HA MPUJIOKEHUS U MAJIO 3aBUCAT OT TEXHHUYECKMX OCOOCHHOCTEH MOCTPOEHUS
cetu. Ha npoTokoibl 3TUX ypOBHEH He BIMAIOT HUKAKWE U3MEHEHMs B TOIOJIOTUU CETH, 3aMEHa
000pyI0BaHUS MJIM IIEPEXO] HAa JPYTYIO CETEBYIO TEXHOJIOTHIO.

TpaHcnOpTHBII YpOBEHb SIBJISIETCS IPOMEXKYTOUHBIM, OH CKpbIBA€T BCE JE€Tald
(YHKIIMOHUPOBAHUS HM)KHUX YPOBHEH OT BEPXHMX YpOBHEH. DTO IMO3BOJIET pa3pabaThIBaTh
MIPUIIOKEHUS, HE3aBUCAILME OT TEXHUYECKUX CPEICTB, HEMOCPEACTBEHHO 3aHHUMAIOIIUXCS
TPaHCIOPTHUPOBKOM COOOTIICHMIA.

Pucynok 4 mnokasbsiBaer ypoBHH Mmozaenun OSI, Ha KOTOpBIX pabOTalOT pa3IUyHbIE
aneMeHThl ceTh. KommberoTep, ¢ ycTaHOBIEHHOM Ha HeM cereBoil OC, B3aMMOIEHCTBYET C
JPYyTUM KOMIIBIOTEPOM C TIOMOIIBIO IPOTOKOJIOB BCEX CEMU YpPOBHEH. DTO B3auMMOEHCTBHE
KOMIIBIOTEPHl ~ OCYLIECTBJIIIOT 4epe3 pa3JuyHble KOMMYHUKAllMOHHBIE YycTpoiicTBa. B
3aBUCUMOCTH OT TUIIA, KOMMYHUKAIIMOHHOE YCTPOHCTBO MOXeET paboTaTh JMOO TOJBKO Ha
¢buznyecKkoM ypoBHE (MIOBTOPUTEND), TMO0 HA (PU3HMUECKOM U KaHAIBHOM (MOCT U KOMMYTATOp),
100 Ha (PU3NYECKOM, KaHAJIbHOM U CETEBOM, MHOIJa 3axXBaTblBasi U TPAHCIOPTHBIA YPOBEHb
(MapuIpyTH3aTOp).

Mogens OSI npencraBiisieT X0TA U OYEHb Ba)XKHYIO, HO TOJIBKO OJIHY U3 MHOTHX MOJIeJIel
KOMMYHMKaIMi. OTH MOAENM U CBSI3aHHBIE C HMUMH CTE€KHU IPOTOKOJIOB MOTYT OTIMYAThCA
KOJIMYECTBOM  ypoBHeH, uX  ¢(yHkmusamu, ¢opmatamMu  COOOLIEHHH,  cepBUCAMH,
IIPEAOCTaBIsEMbIMU HA BEPXHUX YPOBHAX U IPOYMMHU IIapaMeTpaMH.

ITostomy Mozmens OSI cTouT paccMarpuBaTh, B OCHOBHOM, KaK OIOpPHYIO 0a3y s
KJ1accH (UKALMK U COMOCTABIIEHHS IPOTOKOJIBHBIX CTEKOB.

KomneoTep & Konnetomep B
MpHACEEHHE KOH Y HO MO MpHr o BHHE KOHEYHOMD
nonezoedmena NonezoEdrania
CeTeHezaEMCHMEE NpoToKOnE
1} 1
MpHEn agHoH ypoE eHE fnwl MpHENagHod ypoBeHE
YpopeHE NpeacTaEneHua | | = \ , #= | | ¥poBeHE Npe AcTaen eH 1
U
1 1
TpaHCNo PTHEKA YPOE EHE CaTer 38 W CHME 2 NPoTo KON e TpaH cnopTHE H WP ok e He

oMMy HHKALHOHHE 2 T
VLT OMOT 3 CaTH £
-
-~
—
vzHuROE
Moy Coe JHHEHAS K
CETREOMY
|—| OBOp W0 EBHMID |—|

CETb NepegaqM AaHHED

Pucynok 4 - Cere3aBUCUMbBIE U CE€TeHE3aBUCUMBbIE ypoBHU Moaenu OS]

Ilpomoxon IP

ApPXUTEKTYypy CETEBOrO YypOBHS YyI0OHO paccMaTpuBaTh Ha IIPUMEpPE CETEBOrO
nporokoia [P — camoro pacnpocTpaHeHHOro B HacTOsALIEE BpeMs, OCHOBHOI'O MPOTOKOJA CETH
Nutepuer. Tepmun «ctek mporokonoB TCP/IP» o3nagaer «HaOOp MPOTOKOIIOB, CBSI3aHHBIX C [P
u TCP(poTOKOIOM TPaHCIIOPTHOT'O YPOBHS)».

Apxutektypa nporokosioB TCP/IP npennasnauena ayis 06beJMHEHHON CETH, COCTOSIIIEH
13 COEIMHEHHBIX JIPYr C JPYroM IUI03aMU OTAEIBbHBIX PAa3HOPOIHBIX ITAKETHBIX MOJCETEH, K
KOTOPBIM MOJIKJIIYAKTCS PAa3HOPOJHBIE MAIIUHBI.

Kaxnas wu3 moxcereid paboTaeTr B COOTBETCTBUM CO CBOMMH CrelH(DUIECKUMHU
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TpeOOBaHUSAMH M UMEET CBOIO MPUPOAY CPEACTB cBsA3U. OIHAKO MPEANonaraeTcs, 4To Kaxaas
MOJICETh MOXET MPHUHATh NakeT HWHPopManuu (AaHHBIE C COOTBETCTBYIOIIMM CETEBBIM
3aroJIOBKOM) U JOCTaBUTh €T0 TI0 YKa3aHHOMY aJIpeCy B TOM KOHKPETHOM IMOJICETH.

He TpeOyercsi, uToOBl TOJCETh rapaHTHPOBAJIa 00S3aTEIBbHYIO TOCTaBKY IAaKETOB U
UMeNa HaaeKHBIT CKBO3HOW TPOTOKO.

Takum o06pa3oM, IBe MaIIUHBIL, TOJKIIOYEHHBIE K 00HOL noOcemu, MOTYT OOMEHHBATHCSI
MaKeTaMH.

Korpga HeoOxoaumo mepenaTh MakeT MEXAY MalIMHAMHU, HOOKMOUEHHbIMU K PA3HbIM
noocemsm, TO MaIllMHA-OTIIPABUTENb IMOCHUIAET MaKeT B COOTBETCTBYIOIIMHA MNITHO3 (IITHO3
MOAKIIOYEH K TOACETH TakXke Kak oOObuHBIN y3en). OTTyna mNakeT HampaBiseTcs 110
OTIPECIICHHOMY MapIIpyTy 4Yepe3 CHUCTEMY IUII030B U IMOJCeTEeH, MOKa HE JOCTUTHET U032,
MOJIKITFOYEHHOTO K TOW e IMOJCETH, YTO W MAlIMHA-TOTYyJYaTelh. TaM IMaKeT HalpaBIlseTcs K
MOJIy4aTelto.

Takum 00pazom, ajpec moaydaTess J0DKEH CoAepiKaTh B cede:

B HOMep (anpec) moaceru;
B HOMep (ampec) yuacTHHKA (XOCTa) BHYTPH ITOJICETH.
[P anpeca npencraBisioT co0oit 32-X pa3psaHble ABOMUHbIE uncia. [y yno0cTBa nux

3aIMCHIBAIOT B BUJIE YETHIPEX JECATUUHBIX YHCEIN, Pa3deICHHBIX
JBonuHoe Hecstuunoe

Toukamu. Kaxxgoe 4ucio saBiseTcs 1eCITHIHBIM YKBUBAJICHTOM

10000000 128
COOTBETCTBYIOLIEro OaiiTa aapeca (s ynobcrBa Oynem

11000000 192
3aMMChIBaTh TOUKH U B ABOUYHOM H300paKEHUH).

11100000 224
192.168.200.47 saBnstercs JECATUYHBIM DKBUBAJIEHTOM JBOUYHOTO

11110000 240
aapeca

11111000 248
11000000.10101000.11001000.00101111

11111100 252

HNuorna npuMeHstoT gecatuuHoe 3Hadenue [P-agpeca. Ero

11111110 254
JIETKO BBIYHMCIIUTh

11111111 255

192*256°%+168*2562+200*256+47=3232286767
WK ¢ TTIoMoIIbio MeTona ['opHepa :
(((192*256)+168)*256+200)*256+47=3232286767
KonuuectBo pa3psanoB adpeca nodcemu MOXKET OBITh Pa3TUIHBIM U OMPEEIIAETCS
Mackou
cemil.

Macka cemu Takxke siBiIsercs 32-X pa3psaHbIM JBOMYHBIM 4YUCIOM. Pa3psasl Macku
HUMEIOT CIEAYIOLUNA CMBICI: €CIIM pa3psA]l MAaCKu paBeH |, TO COOTBETCTBYIOLIMUA pa3ps ajgpeca
SBIIIETCS pa3psAIoM ajpeca mojacetd, a ecnu 0, TO pa3psaoM XocTta BHYTpu mojcetd. Bcee
€IMHUYHBIC Pa3psAbl MacKU (€Clii OHM €CTh) HaxOoJATCS B CTapliei (J1eBoi) yacTH MackH, a
HYJIEBbIE (€CJIM OHU €CTh) — B MpaBoi (MJaamen).

Hcxonst U3 BhlIECKa3aHHOI0, MAaCKy 4acTO 3allMCHIBAIOT B BUJAE YMCJIa €IMHUIl B HEH
coiepKaIuXxcs.
255.255.248.0 (11111111.11111111.11111000.00000000) — siBnisieTcst MPaBHIbHOW MaCKO#
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nozceru (/21), a 255.255.250.0 (11111111.11111111.11111010.00000000) — siBnsiercst
HENPaBUJIbHOMN, HEAONMYCTUMOM.

Herpynno yBuunerb, 4TO MaxkcumanbHuiii pasmep noocemu MOXKET OBITh TOJBKO
CTETEeHBIO TBOMKHU (IBOMKY HAJ[0 BO3BECTH B CTENEHb, PABHYIO KOJMYECTBY HYJIEH B Macke).

[Ipu nepenaye nMakeToB UCHONB3YIOTCS NpAGULA MAPUPYMU3AyUU, TIABHOE U3 KOTOPBIX
3ByuuT Tak: «[lakeTbl ydacTHUKAaM CBOEW MO CETU AOCTABIISIIOTCS HANPSAMYIO, @ OCTAIbHBIM — IO
JIPYTUM IIPABUIAM MAPIIPYTU3AILUN.

Takum ob6pa3om, TpedyeTcss OmpeneiauTb, SBISETCS JM IOdydaTelb YJCHOM Hallel
MOJICETH WJTH HET.

1. Onpedenenue ouanasona
aopecoe noocemu.
Ornpenenenue aAuana3zoHa aJpecoB MOACETH MOXKHO MPOU3BECTH U3 OMpe/IeIeHUs

TTOHSATHS
MacCKH:
B Te pa3psiabl, KOTOPbIE OTHOCATCS K aJpecy IOJCETH, Y BCEX XOCTOB IOJACETH
TIOJDKHBI OBITh OOUHAKOGWYI,
B aZipeca XOCTOB B IIOJICETU MOT'YT OBITb 1100b6IMU.
To ectb, ecnu Ham aapec 192.168.200.47 u macka paBHa /20, To Arana3zoH MOXHO
MTOCUYHTATH:

11000000.10101000.11001000.00101111 —aapec
11111111.11111111.11110000.00000000 —mMacka
11000000.10101000.1100XXXX. XXXXXXXX —1uana3on
ajipecoB

rae 0,1 — onpeneneHHble 3HAaUEHUS
paspsinoB, X — mo0oe 3HaueHue,
UTo MpuBOAUT K AWAMA30HY aIPECOB:

ot 11000000.10101000.11000000.00000000
(192.168.192.0) no
11000000.10101000.11001111.111111112
(192.168.207.255)
CrnenyeT yuuTbIBaTh, YTO HEKOTOPBIE aipeca SIBJISIFOTCS 3alPELICHHBIMU WU
CITy’K€OHBIMU M UX HEeJIb3s1 MCII0JIb30BaTh JJIs alpECOB XOCTOB MJIM MTOjIceTel. DToaapeca,

cozlepKalue:
3. 0 B nepsom wim nocneonem Gaiire,
4, 255 B 1r060Mm GaiiTe (3TO MIMPOKOBEIIATENBHBIC apeca),
5. 127 B nepsom Gaiite (BHyTPEHHSS NETIS — DTOT AAPEC UMEETCS B KAYKIOM XOCTE U

CITY>KH'T 17151 CBSI3bIBAHUSI KOMIIOHEHTOB CETEBOTO
ypoBHs). [ToaToMy qocTynHbIN 1HUana3oH axpecoB OyaeT
HECKOJIbKO MEHBbIIIE.

3.10 IIpakTuueckoe 3ansitue Ne 10 (4 yaca)
Tema: «3anomuHaomue ycrpoiicrea IBM»
3.10.1 3agaum padoThI:
1. O3HaKOMUTBCS € 3aIIOMUHAIOLIMM ycTpoiicTBoM D BM
3.10.2 Kparkoe onucanve NpakTu4ecKoro:
3anomMuHaromue ycrpoiictso 9BM

3.10.3Pe3yabTaThI U BHIBO/BI:
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3anomuHaromue ycrpoiictsa (3Y) mpeaHa3HaueHbl A XpaHeHUs MHGPOpMalMM, a UMEHHO -
IIpOrpamMMm U JaHHBIX.

3V noapaszgenstoTcs Ha:

- CBEpPXOIEPATUBHBIE;

- OIIEpaTUBHBIC;

- BHELIHMUE.

OnepaTuBHOW NaMsTh - 3TO OCHOBHAs MaMsTh MalIMHBL. B cOOTBeTCTBHMHU C MpUHIMIIOM (hOH
Heiimana ona npenHasHayeHa [UIsi XpaHEHUS MNPOrpaMMbl (IIporpaMM B MHOI03aJaqyHOM
pexxume), BeimonHsAeMoit DBM B 1aHHBIM MOMEHT BpeMEHHU 1 HEOOXOIUMBIX JJIs Hee JaHHBIX.
Hasnauenue BHemHero 3V - XpaHeHHuEe MacCUBOB HH(OpMaLIUU.

CeepxonepatuBHoe 3Y (CO3Y) obecnieunBaeT yBenuueHue ovictpoaeiictsus OBM, Gnarogaps
UCIIOJIb30BAaHUIO KOMaH] MEHbIIIEH (COKpaIleHHO!) AJIMHBI U 0oJiee OBICTPON 3JIEMEHTHOM 0a3bl
€€ PErucTpoB.

Pucynoxk 1.1- Uepapxuueckas ctpyktypa 3Y

Bremnue 3amomuHaromme ycrpoiictBa (B3Y) uame Bcero BbimosHsAOTCS Ha OapabaHax,
MarHMTHBIX U ONTHYECKHUX IUCKAX, JICHTOUHBIX HAKONUTEIIX.

[lepsbie nBa Tuna B3V HazpBaloT ycTpoiicTBaMM MpsSMOro A0CTyNa (LUKJINYECKOro JOCTYIA).
MaruutHele ¥ ONTUYECKHE IOBEPXHOCTH A3THUX YCTPOMCTB HENPEPHIBHO BPALIAIOTCS, YEM
obecrieuynBaercss OBICTPBIN AOCTYN K XpaHUMOM MH(popManuu (BpeMs JOCTyla 3TUX YCTPONCTB
COCTaBIISIET OT HECKOJIBKMX MC 10 jAecsitTka Mc). Hakonurenn Ha MarHuTHbIX JeHTax (MUJI)
Ha3bIBalOT YCTPOMCTBAMH IOCJIENOBATEIBHOIO JOCTYIA, U3-3a MOCJIEAO0BATEILHOIO IIPOCMOTPA
YYacTKOB HOCUTeNs MH(OpManuu (BpeMs AOCTYIA 3TUX YCTPOHCTB COCTABISIET OT HECKOJIBbKUX
CEKYHJI 10 HECKOIBKUX MUHYT).

OnepaTuBHas NaMATh JEIUTCS Ha:

- onepatuBHbie 3Y (O3VY) (Onepatusubie 3Y ¢ mpousBosbHOM BeIOOpKOH 3YIIB);

- nocrostHHbie 3Y (II3Y).

Haznauenue u GyHKIIMHM OonepaTHBHBIX 3Y: 3aIKCh U YTEHHE HH(POPMALIUH.

Hasnauenue u ¢pynknun [13Y - Tonbko uytenne nHdopManuu.

BoimonHstoTcs Ha (GeppuTOBBIX CepIEUHUKAX, MOTYPOBOJHUKOBBIX MUKPOCXEMaxX, MarHUTHBIX
JoOMeHax (TOHKHMX IUIEHKaX) U Jp. Bpems oOpamieHust K mamMsiTd COCTaBIIsieT OT HECKOJIBKUX HC
710 HECKOJIbKHX MKC.

CaepxomepaTHBHasi TMaMATh BBIMOJHAETCS HA DJJIEMEHTHOW 0as3e mpoleccopa, BXOJUT B
CTPYKTYpY IIpoLieccopa 1 MO3BOJISET 3HAUUTENBHO MOBBICUTH €0 IPOU3BOJUTEIBHOCTD.
OcHoBHBIE XapaKTepucTUKU 3Y

OcHoBHas xapakrepuctuka 3V (1:000ro THIA) - eMKOCTh MaMATH. Onpenenser MaKCUMaabHOe
KOJIMYECTBO MH(OPMALMU, KOTOPOE MOXKET B HEH XpaHUTbcA. EMKOCTH MOXKET M3MepsTbcs B
Ourax, OaliTax WM MalIMHHBIX cioBax. Hambonee pacnpocTpaHeHHON eIuHMIIEH H3MEpeHUs
apisiercs 6ait. [Ipu 6osbIIOM pasMepe naMsaTH €€ EMKOCTh BbIpaxaroT B kuioOaitax (Koaiir) -
1024 6aiit, B MerobaiiTax (M0aiiT) - muwumon 6aiT (Tounee 1024*1024 GaiiT), B rurobaiTax
(I'6aiiT) - Mmunnmaps 6aiT.

Bpems oOpamenus k namsatu. Bpems obparienus npu YTeHUu:

,Tne

tx - BpeMs nocryna (IIOArOTOBUTEIBHOE BpEMs) - NPOMEKYTOK BPEMEHHM MEXIY HaudajaoM
orepanuu o0palleHus 1 MOMEHTOM Hayaja Ipolecca YTeHHUS;

tum - IPOAOIKUTENBHOCTh (PU3NYECKOT O MPOLIECCA CUUTHIBAHUS;

tpez - BpeMs pererepanuu (BOCCTAHOBIICHUS), €CIIM B MPOIECCE YTCHUsI MH(POPMAIMH TIPOU30IIIIO0
€€ pa3pyllIcHHUE.

Bpewms obpareHus npu 3anucu:

,Tne

tn - BpeMs MOATOTOBKH, pacXoAyeMoe Ha IMPHUBEIECHUE 3alIOMUHAIOIINX 3JIEMEHTOB B MCXOAHOM
COCTOSIHMH, €CJIU 3TO HEOOXOANMO;
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tsn - BpeMsi, HeoOXoauMoe A7 (PU3NUECKOT0 M3MEHEHUs COCTOSHHSI 3alIOMUHAIOIINX 3J€MEHTOB
IIpU 3anucu UHGopMaIuu.

Hukn namsrtu. [IpuHumMaeTcss paBHBIM MUHUMAJIbHOMY JIONYCTUMOMY MHTEPBATY MEXAY JIBYMS
00OpamIeHUsIMU B IaMSTh:

[Tonoxum, 4TO NPOLECCHl UTEHUS U 3alIUCU UMEIOT CIIEAYIOLINE BPEMEHHbIE IHarpaMMbl:
Crpykrypa O3Y ¢ npou3BoJibHOil BbIOOpKOii (3YIIB)

B onepatuBubix 3V ¢ mpousBonsHON BbIOOpKOW (3VYIIB) 3ammch wiam dreHue B/M3 MaMSATH
OCYIIECTBJISIETCS 1O ajpecy, ykazaHHOMY peructpom aapeca (PA). Urenuwe mnm 3amuch cioBa
ocyIiecTBiseTcss 3a oauH 1ukiI. MHpopmanusa, HeoOXoaumas Ui OCYIIECTBIIEHHS Mpoliecca
3allMCH - YTEHMs IIOCTYNAaeT W3 IPOLEeccOopa, a HMMEHHO: aJpec, JaHHbIE M YIPABJLIOLIME
CUTHAJIbI.

AnpecHas 4acTh ¢ mpoleccopa CHadaja 1mocTynaer Ha peructp azapeca (PA), a ¢ Hero -
Ha jaeumdpartop aapeca A, KOTOpblii BRIOMpAaeT CTPOKY 3allOMHHAIOIIETO MaccHBa (HOMED
sueiiku namsaTtu). [lo curnamy 3amuce (311) IPOU3BOAUTCS 3alUCh JAHHBIX B 3a/laHHYIO SUYEHKY
naMATH.

3anoMUHAIOUIMI MAaCCUB COAEPKHUT MHOKECTBO OJJMHAKOBBIX 3aIIOMHHAIOIIMNX 3JIEMEHTOB
B mamsatm cratmyeckoro Tuma B HMX KadyeCTBE MHCIHOJB3YIOTCA 3JIEKTPOHHBIE TPUITEPHI, B
JUHAMHYECKOM MaMATH - IOJEBbIE TPAaH3UCTOPbI, paboTarolMe Ha NPUHLUIE HAKOIUIEHUS
3apsijia B 00JaCTH 3aTBOP-HCTOK.

Crpykrypa mukpocxeM nuHamudeckod mamatu (DRAM) B memom Onmu3ka K CTPYKType
CTaTUYECKOM maMsATu. J{Js yMeHbIIEHHSI KOJIUYECTBAa BBIBOAOB (a CleqoBaTeNbHO, rabapuToB U
CTOMMOCTH), B  MHKpocxemax  JauHamuyeckod  mamaru (DRAM)  wucnonbssyercs
mynbsTuIiekcupoanHas ILIA. [TomHoe konmuecTBo pa3psanos 1A, mogaBaemoe Ha MUKPOCXEMY
DRAM nenutcs Ha qBE YacTu - ajipec CTpoku u aapec cronoua. [Ipu agpecanuu sueek DRAM
9TH YacTH aJipeca, OCIe0BaTeIbHO BO BPEMEHH, MOJJAI0TCS HAa aJpEeCHbIE BXOJbl MUKPOCXEMBI
B COMPOBOXICHUH COOTBETCTBEHHO CTPOOOB aapeca cTpoku (RAS) u crondma (CAS).
Pa3nenenue nonHoro azpeca 3allOMUHAIOLIETO JIEMEHTA M MOCIEN0BATENbHYIO BblIauy €ro Ha
MHKPOCXEMY  OCYIIECTBJIIET  MYJBTHUIJIEKCOP,  SABJLSIFOLIMIICA  4acTbl0  KOHTpOJUIEpA
NTUHAMHYECKON MaMSITH.

Marpuna snementoB mamstu (MOII) mukpocxemsl DRAM pa3buta Ha CTpOKH,
KOJINYECTBO KOTOPBIX paBHO 2", TJI€ n - KOJIMYECTBO pa3psioB ajpeca CTpOKH uim ctondua. [1pu
BBOJIE a/ipeca CTpOKU BeIOpaHHast cTpoka MOII cuuThiBaeTCs B pErUCTP-3alIENIKy CTaTHYECKOIO
TUTA, BXOASIIEro B coctaB MUKpocxeMbl DRAM. Ilpu cuMThIBAaHUU CTPOKH €€ COIEPKHUMOE
pa3py1aeTcs, HO KOs COIEPKMMOr0 CTPOKH OKa3bIBAETCS 3alIMCAHHOW B PETHCTP - 3aLIEIIKY.

Ilomaya azapeca crombua B compoBoxiaeHun ctpoda CAS BeiOupaer B perucrpe -
3allesIKe, B 3aBUCUMOCTH OT OpraHu3anuu Mukpocxembl DRAM, Out, Terpany, 6aiT u 1.1. [Ipn
MOSIBJIGHUM CUTHaJla 4YTeHWsl BbIOpaHHass uHpopmanus Bbnaercs Ha IIIJI mocie dero
3alMChIBAETCS HA IPEXHEEe MeCTO B CTpoky MOIIL.

[Ipu 3anucu nnpopmanus, nocrynusias Ha Mukpocxemy DRAM c I/, 3anuceiBaeTcs cHavana
B COOTBETCTBYIOLIME Pa3psabl pErucTpa - 3allelKh, I[0CJIe YEero ero CoAepx umMoe
NEPENUChIBAECTCS B MPEKHIOK CTPOKY MUKpocxeMbl DRAM.

O3Y mMarasuHHOIO THIA (CTEKOBAasA MAMSTH)

MarasuHHast (CTekoBasi) HaMAThb OPraHU3yeTCsl MO MPUHIUIY <«IIOCHEIHUNA HpHUILIel,
nepsbIil Beimen» (LIFO), wum «mepseiii npumen, nepseiid Beimen» (FIFO). Takas opranuzanus
naMsTu sBisieTcs paktuyecku O6e3aapecHor. OgHAKO PETUCTp aapeca B TAKOW MaMsATH UMEETCS
u Ha3bIBaeTcs ykaszareneM cteka (YC) (SP-Steak Pointer).

B nepBoM Tune namMsATH HOBOE CJIOBO 3aHOCUTCSI B BEPXHIOIO SYEHKY, paHEE 3aHECEHHBIE 1aHHBIE
MPOTAJKUBAIOTCA BHU3. lIpy CUMTHIBAHMM HAOOOPOT, MOCIEIHEE CIOBO BBHITAIKHBAETCS BBEPX
MIEPBBIM.

B ciyuae opranuzanuu tuna FIFO HOBOE CI0BO 3aHOCUTCSI B BEPXHIOKO SUYEHKY, paHee

3alMCaHHBIE CJIOBA BBITAJIKUBAIOTCS BHU3.
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Ilepen Hadamom paboOTHI B yKa3aTelb CTEKa 3aHOCS HavalbHBIA aapec. JlampHeiimas
azpecalysi OCYLIECTBISETCS aBTOMATUYECKU IPU BBIIOJHEHUH ONEpAallMU 3alUCH - YTEHUS
IIyTeEM YyBEJIMYEHHUs - YMEHbUICHMs ajpeca Ha eauHuny. Puznueckuid mpolecc 3amucu U
CUMTBHIBAHMSI JAHHBIX NPOUCXOJUT TOYHO TaK K€, KaKk B OObIYHOW MaMSITH C MPOU3BOJIbHBIM
oOparieHueM.

Ecau uucno cnoB, 3amMCaHHBIX B CT€K M CUMTAHHBIX M3 CT€Ka pPaBHO, TO CTEK NPUXOAUT B
UCXO/IHOE COCTOSIHUE.
AcconuaruBHbie 3Y

Boioopka wundpopmamum B accoumatuBHbIX 3Y (A3Y) ocywmecTBiasieTcss 1O
coaep:xkanuio. Ilycrs, Hanpumep, B A3Y XpaHsITCSl 1aHHbIE HA CTYAEHTOB: IO/l POKICHHS,
MecTO padoThl, CTaK padoTbl, Ne rpynnbl U T.1., IPH 3TOM HEOOXOIMMO BHIOpaTh (paMuimmu
Bcex cryaeHToB 1980 rona pokaeHus u pabotaronmx. Jta HHOPMALUS ABISETCS KIIOUOM IS
MoMCKa. ACCOIMaTHUBHAS MaMATh TO3BOJISIET BHIOPATh 3Ty MH(POPMAIIMIO 332 OUH MM HECKOJIBKO
uKiIoB namMsaTu. OObIuHBIE (IPOrpaMMHBIE) CPEICTBa MOUCKA U COPTHPOBKH OyayT paboTath
OYEHb J0JITO.

Kaxnas siaetika Takoro A3Y nomkHa copepkath (cM. pucyHok 1.6.1) perucrtp mis
XpaHEHHUsI CJI0Ba JIaHHBIX (Kak B 00bruHBIX O3Y) 1 cnennaibHbie KOMOMHAIIMOHHBIE JIOT UUECKUE
CXEMBbI JJI1 CPAaBHEHUS TEKYILIEro COAEPHKHUMOI0 PErHCTpa C KIYEBBIM CIOBOM, IOCTYNAOLIUM
OJJTHOBPEMEHHO Ha BXOJl Bcex siueek. [Ipu moucke popmupyercs curajl 4TeHUs: U3 BCEX SUEEK
A3Y. Umnynbc ompoca MOSBUTCS HA BBIXOJAE SUEHKH, B KOTOPOH COAEPKUMOE COBIAJIAET C
KITFOYOM.

[lepen naganom paboThl HH(GOPMALIKS 3aHOCUTCS B PErUCTpP, HA3bIBAEMbIH KOMIIAPaHIOM

(onepang B omepaiuu cpaBHeHus). Kaxnas siuelika cBs3aHa C IPOLIECCOPOM 4Yepe3 PErucTp
npusHakoB (Pr. IIp) ¢ momomipbto paspsna Tj. Peructp npusHaka Ha3bIBalOT MaMATBIO OTKJIMKA.
Peructp macku MackupyeT Te pas3psibl KOMIIapaH/a, KOTOpble€ HE JIOJDKHBI y4acTBOBaTh B
orepalyy CpaBHEHUS.
[Tepen magamom paboTsl Bce paspsanbl Pr. IIp ycranmaBmmBaroTcst B coctostHue «Jlor. O». ITo
KomaHze npoueccopa «CpaBHUTh» Jr00as siueiika, coAaepskaliasl clloBO, KOTOPOE COBIANAET C
KOMITapaHaoM, (OpMHpPYET CUTHAJ, yCTaHABIMBAIOIINK COOTBETCTBYIOIMU pa3psia B Pr. Ilp B
cocrostaue «Jlor. 1». OTa nadopmanus saBaseTcs alpecHOn A TMHEHHOM BHIOOPKH.

3.11 lIpakTnuyeckoe 3ansaTue Ne 11 (4 yaca)
Tema: «IIpoTOKOJBI M ANTOPATMBI MAPIIPYTH3AI MU
3.11.1 3agaum padoThI:
1. Hayuutscs paboTtath ¢ TaOiMIle MapipyTu3aiuei.
3.11.2 Kparkoe onucanue NpakTH4ecKoro:
[IpoToKOaBI MapUIPyTU3ALIUT
ANTOpPUTMBI MapLIPYTU3ALUT

3.11.3Pe3yabTaThbl 4 BHIBO/bI:

B cersix, ocHoBaHHBIX Ha nipoTokone [P, konyenyus mapwpymusayuu sBnsieTcs ONHON U3
BakHbIX. OHa co3maer wiM pa3zduBaer cerb. HempaBuibHas KOH(UTypaiuss MapHIpyTH3alHH
CrocoOHa BBIBECTH U3 CTPOS CETh.

Mapwpymuszayus — TEXHOJIOTHSI ONPEACIICHUS MYTH AOCTaBKU (MapuipyTa) nakeroB. OCHOBHBIE
MPUHITUIIE MAPIIPYTU3AIUH:
4. Kaxmas  omepanoHHas — cucrema,  momnepkuBaromas — crek TCP/IP,  ummeer

MapuIpyTH3aTOp U TaOIUIly MapIIpyTH3ALUH.
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5. Tabmuuma MapHpyTH3allMM HCIOJIB3YeTCS TOJNBKO TOIJAa, KOIJa Ompenessercs, Kak
JOCTaBJISTh MAaKEThI.
6. MapupyTtuzanus 10KHa ObITh CKOH(UTIYpHUpOBaHA KOPPEKTHO Ha 000MX KOHIaX CBS3U
U Ha KaXKJIOM y4acTKe MEXAy HUMHU.
JUis onpeneneHus MyTH JOCTaBKU IaKeTa HUCIHOJb3YETCS mabauya mapupymu3ayuu.
[Tpumep TabIUIBI MAPIIPYTU3AIMHA MOKHO TTOTYYUTh KOMaHI0# route ¢ mapamerpom print.
AKTHEHEI¢ MAPUIPYT BI:

CeTeB0H anpec Macka ceTH Anpec LI 3a Hurepdeiic |MerTpHka
HNetwork Destination Netmask G ateway Interface M etric
0.0.0.0 0.0.0.0 13216841 19216847 1
127.0.0.0 255000 127.001 127001 1
13216840 255255 3550 19216847 19216847 1
19216847 255 255 255255 127001 127001 1
132 1684 255 255255 255255 13216847 192165847 1
224000 224000 132168 .47 19216547 1
235 255 255 355 255255 255255 13216847 192165847 1
(CJCHOBHOH MRS 1532.168.1.1

Pucynok 1. [Ipumep Tabiuiel MapipyTuzanuu

B obmiem ciydae g MapuipyTH3alui UCIOJIb3YEeTCs Cenyommi areopumm. V3 nakera
u3Biekaercs [P-anpec Ha3HaueHus makeTa M NIPOU3BOAMTCS MOMBITKA COMOCTABUTH €ro C
anpecoMm HazHaueHus1 (Cemesoul adpec) Kaxaoro 3jeMeHTa TabJullbl MapIIpyTU3aIlMU 1OKa He
HalijileTcsl Hauiydliee coBmajgeHue. Eciau coBmajeHW He HaJAeHO, TO MaKeT yJalisercsi W
OTIPABUTEIIO MAKETa MOXKET OTIPABUTHCS coolIieHrne 00 ommbke. CpaBHEHHE POU3BOIUTCS C
tpemst noprusimu  uHpopmaiuu: CereBoii agpec (Network Destination), Macka ceTu
(Netmask) u IP-agpec Ha3HaueHHsI MaKeTa.

B ochHoBHOM, mpousBogutcs — mooutHas  omnepaunus AND mexny IP-agpecom
nosay4aressi ¥ Mackoii cerunm (Netmask): ecnu mosyueHHoe 3HaueHHe paBHO CeTeBOMY
anpecy (Network Destination), To cauraercs, 4To COBIaJicHIE HAMICHO.

ITpumep 1. Heo6xonumo IIPOBEPUTH oYty Ha cepsepe, yen
anpec 192.168.4.100 (ucnonp3yercss  Tabimua — MapHIpyTH3allMd — NPUBEIEHHAs  paHee).
Heobxomumo  BemonHuTh  mobutHyro  omepaunuio AND nan IP-agpecom  moJyuaresis

nakeroB u ceteBbiIMu MackamMu (Netmask) u3 tabmuubl Mapumpytuzanuu. JTta  onepanus
IPOM3BOAMTCA HaJ BCEM Mackamu U3 Tabnumbl MapupyTtuzanuu. Ho B paccmaTpuBaeMom
pUMepe TOJIBKO 3 -5 CTpOKa HanboJee MOXOAMT.
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1-W OKTET 2-W OKTET 3-1 OKTET 4[4 oKTET
o FREREERERERRPEPREEEPEPRERP L bl bl b b b b
D-ceTK ID-y3na
iP-agpec | 4| 1] o] ofofofofof 1] ol 1] ol 1|0l ol ol ofo{o{o{al1]ofafo] 1] 1] o] ol 1] 0]
A EeCATHYHaAA
., 192 168 4 100
macka | 1] 1| 1|11l alalalalalalalalalalalala]4]1]1olololololofo]o
ABLATHURAR 755 755 755 0
AMNAC b
Pe:yneT1ar
OMNEepaLHH
AHD 1{t1)1a{ojofojalog1joj1{oj1jojojojojojojojoj1{ojayojojojofo]afojo
ABCATHARAR 192 168 4 0
AMNnAC b

Pucynox 2. [Ipumep onpeneneHus MappyTa JOCTABKH [TaKETOB

Kak BuaHO U3 npuBeneHHON TaOauipl, pe3yiabTaT nodutHoi onepaunu AND coBnagaer
¢ 3-i1 cTpokoil Tabiamubl MapupyTusanuu (Pucynok 2). CinegoBarenibHO, AKET OTIPABUTCS 110
yKa3aHHOMY MapHIpyTy depe3 uarepdeiic192.168.4.7.

CrnenyeT OTMETHUTb, UTO yKa3aHHBIH B nmpumepe IP-anpec nocie BbimoaHeHUs: TOOUTHON
onepauuu AND Hag mackaMu coBnajieT Oonbllie YeM ¢ OAHOW CTpOKoW MmapuipyTtuzauuu. s
n30eKaHUs TaKuX CIy4daeB HCIOJdb3yeTcanpuopumem mapuipymos. Cucrema wuiner Ooiee
TOYHOE COBIIQJICHUE ajpeca ¢ Mackor (255.255.255.255 OGomee TouHa, yem 255.255.255.0,
KOTOpasi B CBOIO o4epenpb, 6osnee TouHa, ueM 0.0.0.0). Mapmpyt ¢ cereBbiM agpecom 0.0.0.0 u
mackon 0.0.0.0 sBusiercs mapwpymom no ymoayanuro. Tak Kak 3TOT MapUIPyT HNOAXOIUT K
1r000My aJipecy Ha3HauYeHMsI, OH ONKCHIBAET MAPUIPYT, KOTOPBIA UCIOIb3YyeTCs, €CIIM He HalieH
6onee moaxomsmmii. OOBMHO 53TOT MapUIPYT HCHONB3YEeTCS JUISL IEPECBHUJIKH IAKeTOB
npoBaiiepy MuTepHer-ycnyr, npu nogkioueHnu Kk MHTepHery.

Jiist paboThI ¢ TabJMIel MapIIpyTH3AIUU UCTIOIb3yeTcs cTanaapTHas yrunuta ROUTE,
KOTOpasi BBIBOJUT Ha SKpaH U U3MEHAET 3allUCH B JIOKaIbHOU Tabmuie [P -mapmpytuzanuu.

3amyiieHHas 0e3 mapamMeTpoB, KOMaHa FOUte BEIBOIUT CIIPaBKY.

ITapameTp Onucanue

add JlobaBiieHrne Mapiipyra

change N3meHnenune CymecTByoImero Mapurpyra
delete V naneHue MapupyTa Wid MapIipyToB
print ITedaTs MapmpyTa UIKM MapuIPyTOB

Tabnuya 1. Hasnauenue napamempog komanowl route

IMpumep 2. Jlo6aBrnenue mapmpyTa.
route ADD /72 25,00 MASK 255.255.0.0 122,768,158 METRIC

'tJtTHVJ

Aper hlacka MMreas
HATHAIEHIA

Pucynox 3. CTpoxka 1151 nob6aBieHue Mapuipyra
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3aganue 1. Co3aaiiTe TabauIy /151 00J1er4eHust onpeaeeHUusi MapUIPyTOB.

9.

10.

OTtkpoiiTe TA0MUYHBIH Tpoueccop U chopMUpyiTe TaOIMIy TO CIEAYIOLUEMY
mabJIoHy:

& Blc|olelFls|H 1| J] kLM n|o] Plalr] 5| T]u]vw]w] x| | Z|edadedadadadad
1 7lalslalz]z]t]o]zlelalalz]z]t]olz]e]s]alz]2]1]olz]a]s]a]z]2]1]0
2 | IP-ampec 192 162 252 55
3 | AR olololofololt|olt|o]t]ofoloftft|tf{t{t|t|ofofololi]1]1]|o]o]|o
SATFICE
4 Macxa 255 255 255 7
g | ARUEEEAT L b by e (e fa e et |ofofololo]]t]|L
ZATTFCE
g | Omepames |1y 0o lolololof ol fofalolololo|t]]t]1|o]ololololololo]o]o
AND
o | ampec
HATHAe HHA

Pucynok 4. O6pasen opopmieHus TaOIULbI
Beenure B amamazon sueek Z3:AG3 dopmynel a8 mepeBona yucia B AECATHYHOU
CHCTEME CUHMCIICHHA U3 sSTUeiiku Z2 B TBOMYHYIO ()OpMY (B COOTBETCTBHH C TAOJUIIECH).
Tabauya 2. opmyast 0151 nepesooa 8 08OUYHYIO CUCEMY CUUCTeHUSL

Z[I'T:ﬁlm Popmyaa

AG3 =Z2-2*INT(Z2/2)

AF3 =INT(Z2/2)-2*INT(INT(Z2/2)/2)

AE3 =INT(INT(Z2/2)/2)-2*INT(INT(INT(Z2/2)/2)/2)

AD3 =INT(INT(INT(Z2/2)/2)/2)-2*INT(INT(INT(INT(Z2/2)/2)/2)/2)

AC3 =INT(INT(INT(INT(Z2/2)/2)/2)/2)-
2*INT(INT(INT(INT(INT(Z2/2)/12)/2)/2)/2)

AB3 =INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)-
2*INT(INT(INT(INT(INT(INT(Z2/2)12)12)/2)/2)/2)

AA3 =INT(INT(INT(INT(INT(INT(Z2/2)12)/2)/2)/2)/2)-
2*INT(INT(INT(INT(INT(INT(INT(Z2/2)/2)/2)/2)/2)/2)/2)

Z3 SINT(INT(INT(INT(INT(INT(INT(Z2/2)/2)/2)12)/2)/2)/2)

11. AnanmornuHo BBeauTe (HOPMYJIBI JIJIsT TPEOOPa30BaHUS YUCET M3 JIECATUYHOW CHUCTEMBI

12.

13.

14.

15.
16.

CUMCJICHUS B IBOMYHYIO 1 siueek R2,J2,B2.
AnanornuHo BBenuTe (OPMYJBlI I NPEoOpa3oBaHMS MACKU IOJICETH B JBOUYHYIO
CHCTEMY CUUCIIEHHUS.
Beeaure  Qopmyner  gms mooutHou  omeparuu AND nanx IP-aapecom u mackoii
(Netmask):

o BBenute B sueiiky AG6 dpopmyny =AND(AG3;AGb5);

o CKOIUpPYHTE BBEIEHHYIO (hOpMyIly B 1namna3oH siueek B6:AF6.
Beenure B siueiiky Z7 popMyiy 1t npeodpa3oBaHus 4-ro OKTETa MACKHU B JIECATUUHYIO
CUCTEMY CUHCJICHUS -
=AG6*2"AL1+AF6*2"AF1+AE6*2"AE1+AD6*2"AD1+AC6*2"AC1+AB6*2"AB
1+AAG*2MAAL+Z26*27Z1.
Amnanornyno BBegute Gpopmyinsl st sueek R7, J7, BS.
Coxpanure (aiin B cBoeM katanore ¢ umenem ROUTE.

33).]3]-[146 2. CO3)_IaI7[Te HOBBIH MapmpyT AJid Ballero KOMnbrOTeEpa u NpocjeaIuTe €ro.
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9. 3Bamycrute Buptyanbnyo Mammny VM-1 u 3arpysure OC Windows.
10. Otkpotiite koucob (Iyck/IIpozpammel/Cmandoapmmuvie/Komanonas cmpoka).
11. Onpenenute [P-afapec Bamiero KoMmpOTEpa ¢ MTOMOLIBIO YTHIUTHI ipconfig.
12. IIpocmoTpuTe TabIMIly MapUIpyTU3allMK HA BallleM KOMIIBIOTEpE:
o  BBIBEJHUTE CHOPaBKY IO KOMaHJe route (st 3Toro HeoOX0JMMO BBECTH KOMaHIy M HaKaTh
kiaBuiry ENTER);
route

o  BBIBEAWTE TAOIUIly MapIIpyTHU3alUMKA KOMaHI0u route ¢ mapamerpom PRINT:
route PRINT

o  3allOMHUTE MapHIPyT IO YMOJIYAHUIO (TIEpBasi CTPOKA).

AKTHBHHE HAPWPYTH:
Cetesol annec
0.0.0.0
127 e
192.168.1.0
192.168.1.2
192.168.1.255 -
192.168.127.0 : 25"
192

MeTpuka
20
1
20
20
20
20
20
20
20
20
20
20

1952
255 .1 192 _168.127.
255.25 . : - B . .
255.255.255.255 255, - 25¢ 192 _.168.245.
OcHOBHOW wAws: .

l. L I e N e N A ]
Bk bk ek D ek kN ek ek ek ek ek ek (o3 ek N bk

2
A
2
A
A
A
A
i

i

2

1

1

1

4

1

192.168.245.

Pucynok 5.11pumep BeiBoza nporpammel ROUTE

13. TIlpocnenute paboty wmapmpytuzatopa ¢ mnomomipto yTrutel TRACERT, ornpaBus
MaKeThl Ha y3ea WWw.opennet.ru. Beenure:

tracert www.opennet.ru

Tpaccupoexka mapupyra Kk www.opennnet.ru [82.98.86.1681
MAKCHMAABHEM YUCAOM npbkkos 30:

{1 mc {1 mc 192.168.1.1

87 ms y s E gw.polarnet . FuUT213-1142.223.2521]
20 ms

17 ms

Pucynox 6. I[Ipumep BoiBoga nporpammsl TRACERT

14. Credyem ommemumo, yumo nakemvl HA YKA3AHHBIN CAUM OMNPAGIAIOMCA 4Yepe3 0OUH
wmos  (192.168.1.1), xomopwvli  6uOHO 68  NePEbLIX  CMPOKAX  Bbl00d
npoepamm ROUTE u TRACERT.

15. Jlo6aBbTe B TabiMily MaplIpyTU3allUd KOMIIBIOTEpA CTPOKY ISl IEPECHUIKH MAKETOB B
cetb 172.21.0.0 (macka 255.255.0.0) uepe3 cereBoii unTepdeiic komnpoTepa. Beenure:
route add 172.21.0.0 mask 255.255.0.0 192.168.1.4 METRIC 3

16. TIpoBepbTe pabOTy BHECEHHBIX BaMU U3MEHEHHUH ¢ moMolsio yruuTel TRACERT.

3.12 lIpakTuuyeckoe 3ansitue Ne 12 (4 yaca)

Tema: «¥YcTpoiicTBa BBoa BbiBOAa nHpopmauuu B IBM»
3.12.1 3agaum padoThI:

1. Hayuutbcs paboTaTh ¢ KiaBuaTypou
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2. Hayunthcst paboTaTh C MBIIIKOM U APYTUMH MaHUITYJIATOPaAMU
3. Hayuuthcst paboTath CO CKaHEpOM
4. HayuuTbcst BBOAUTH HH(pOpMALUIO ¢ OyMaKHBIX HOCUTENEH
5. Hayuutbcs pabotath ¢ nndpoBoi kamepoi
6. HayunuTtbcs paboTaTh ¢ JUTHTA3EpOM
3.12.2 Kparkoe onucanue NpakTH4ecKoro:
KunaBuarypa
Mpl1ika ¥ 1pyrue MaHUIy IS TOPbI
[Tpunnumne! BBoga HHPOPMAIIUU ¢ OYMaXKHBIX HOCHTENEH
Ckanep
udposas kamepa
Jururaiizep
3.12.3Pe3yabTaThl 4 BHIBO/bI:

1. KnaBuarypa

TpynHo cka3aTh, MOXKET JIM CYLIECTBOBAThH O0JIee BaKHOE U YHUBEPCAIbHOE YCTPOICTBO
BBOJIa HH(OPMAIIMHU B KOMITBIOTED, YEM KJIAaBHATypa. BriosHe BO3MOXKHO, B CKOPOM OyyIIeM,
KOT'/Ia 4eJIOBEK OyJeT O0IAaThCA CO CBOMM KOMIIBIOTEPOM MOCPEICTBOM JKECTOB, MUMHUKH,
rpaduueckux 00pa3oB, BUACON300paKEHHUI U PEeUYH, KJIaBUATYPy OTECHST IPYTUe CPECTBA
BBOAa nH(popmanuu. OTHAKO CETOAHS, KOTJIa TEKCT U CUMBOJIBI KAK HOCUTEN [IEHHOU
nH(pOpPMAIUH ellle CTOJIb Ba)KHBI, KJIaBUATypa 0053aTeIbHO BXOIUT B KOH(PHUTYypaAIIUIO
MOCTaBIISIEMBIX TIEPCOHAIBHBIX KOMITbIOTEPOB. KoMmbroTep 6€3 Ki1aBHaTyphl - 3TO
HETIOJHOLIEHHBIA KOMIIBIOTED!

ITo pacrionoxeHuo KJIaBuIll HACTOJIbHBIE KJIABUATYPBI AEJIATCSA Ha 1BA OCHOBHBIX THIIA,
(YHKIIMOHATBHO HUYYTh HE yCTYIAloUye Apyr Apyry. B nmepBom BapuanTte GyHKIIMOHATIbHbIE
KJIaBUIIIN PacIoNararoTcs B ABYX BEPTUKAIBHBIX PsIax, & OTAEIbHBIX IPYIIbI KJIABUII
YIPaBIIEHUs KypcopoM HeT. Beero B Takol kiaBuarype 84 kinaBumm. OTOT CTaHAAPT
ucnoas3zyercs B nepconasnikax tuna IBM PC, XT u AT no xonna 80-x rogos. [TosTomy
HEKOTOpPBbIE CUUTAIOT ATOT CTaHAapT ycrapeBmMM. O1HaKo MHOTHE PO ecCHOHAIBI BCE eIlle
NPEANOYUTAIOT UMEHHO TaKyI0 KJIaBHaTypy. Mexay mopodnM, OOIBIIMHCTBO KOMITBIOTEPOB
cpeaHel 1 OOIBIION MOIIHOCTH 1O Cell 1eHb KOMIIJIEKTYIOTCS HMEHHO Takoi "ycTapeBuien"
KJIABUATYPOM.

Bropoli BapuaHT KJ1aBUAaTyphl, KOTOPYIO IPUHATO Ha3bIBATh YCOBEPILIEHCTBOBAHHOM, UMEET
101 nim 102 knaBunm. KinaBuaTypoil Takoro tTuna cHa0»XaroTcsl CerofHs OYTH Bce
HACTOJIbHBIE IEPCOHANIbHBIE KOMIIBIOTEPHL. [Ipodeccronansl He 00T ATy KJIaBUATypy U3-3a
TOr'0, 4TO K (DyHKIIMOHAJIbHBIM KJIABUILIAM NIPUXOAUTHCS JAJIEKO TSHYThCS, B CAaMblii BEpXHUI
psI KJIABUII, Yepe3 BCIO OyKBEHHYIO KiaBuaTypy. OHaKO KOJHMYECTBO (PYHKIIMOHAIBHBIX
KJIaBUIII B YCOBEpIIIEHCTBOBaHHOM KiaBuatype He 10, a Bce 12. [la u apyrue
JIOTIOJIHUTENbHBIE YI00CTBA M YCOBEPIICHCTBOBAHUS HPABSITCSI MHOTHM I0JIb30BATEIISIM.
JloruyuHo BbIAEIEHBI IPYIIIBI KJIABUII ISl paOOThI ¢ TEKCTAMU U YIIPABIECHUS KypCOPOM,
poayOIMpOBaHbl HEKOTOPBIE ClIeLUaIbHbIE KIaBHILH, O3BOJISIONINE O0JIee IPrOHOMUYHO
paboTath 00enMu pykamu. Bripouewm, kakas kj1aBuatypa yJao0Hee - Kax/Ibli TOJDKEH pelaTh
caMm. Bezib TOMEHSAThH KJIaBUATYPYy B HACTOJIbHOM KOMIIBIOTEPE COBCEM HETPYIHO.

Jpyroe J1eio nopTaTUBHBIA KOMITBIOTEP, B KOTOPOM KIIaBUATypa OOBIYHO SIBJIECTCS
BCTPOCHHOW YaCThIO KOHCTPYKIHH. KilaBuaTyphl TOPTATUBHBIX KOMIIBIOTEPOB B TOH MITH
WHOMW CTEICHU TTOXO0KU Ha 00a THITA KJIAaBUATYP HACTOJBHBIX KOMIIBIOTEPOB, XOTS U3-3a
HEJ0CTaTKa MECTa B CAMUX KOMITAKTHBIX MOJIEIISIX KOMITBIOTEPOB THITa subnotebook u
palmtop KOHCTPYKTOPBI BBIHY>KJ€HBI UITH HA COKPAIIEHHS KOJIMYECTBA U Pa3MEPOB KIIABUIIL.
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Pacnionoxenue OyKBEHHBIX KJIaBHII HA KOMITBIOTEPHBIX KJIaBUaTypax cranaapTHO. CeronHs
noBceMecTHO npumensiercst cranaapT QWERTY - o nepBbIM 1I€CTH JaTHHCKUM OYKBEHHBIM
KJIaBHILIAM BepxHero psna. EMy cootBerctByet oteuectBeHHbl cranaapT QWERTY
PacroIOKEeHMS KJIaBUII KUPUIUIALBI, IPAKTUYECKN aHAJIOTUYHBIM PaclOIOKEHUIO KJIIaBUII HA
NUITY e MallIuHKE.

CranpapTusaiys B pa3Mepe U pacrooKEeHUH KIaBHII HyXHa JJIsl TOro, YTOObI M0JIb30BaTeNb
Ha JTI000H KJIaBHaType Mor 0e3 mepeyunBaHus padoTats "cienbiM metonom". Crernoit
JECSTUTIATIBIIEBBI METOJT pabOTHI ABJIsIETCSl HanboJsiee MPOyKTUBHBIM, TPO(eCcCHOHANBHBIM U
3 (eKTUBHBIM. YBBI, KJIABUATypa N3-32 HU3KOH MTPON3BOAUTEIBHOCTH ITOJIb30BATENs
OKAa3bIBACTCS CEroJlHs CaMbIM "y3KHUM MecTOM" OBICTPOIEHCTBYIOIIEH BBIYMCIUTENBHON
CHCTEMBI.

Paborats ¢ KJ'IaBI/IaTypof/'I OYCHb ITPOCTO U HATJIAAHO. Haxmure KJIaByully, 1 B KOMIIBIOTEP
MEPEHECETC KOJ COOTBETCTBYIOIIEr0 CUMBOJIAa. Haxkatne olHON MM HEKOTOPOU UX
OHpCHSHCHHOﬁ KOM6I/IHaLII/II/I 03HAYacT MOCLUIKY B OIICPATHBHYIO MaAMATh OJHOI'O UJIM ABYX
0aiiToB nH(oOpMaru. YToObI KaKJOMY CUMBOJIY KJIABHATYpPbI IOCTABUTh B COOTBETCTBHE
ompe/eNeHHbIH 0aiT MH(GOPMAIUH, HCIIOIB3YIOT ClielnaibHyI0 Tabmuiry kKogoB ASCII
(American Standart Code for Information Interchange) - amepukanckuii craHaapT KOIOB JJIs
oOMeHa uH(popMaluen, TpuMeHsIeMoi Ha OO0JIBIIMHCTBE KOMIIBIOTEPOB. Tabmiia KoaJupoBKU
OonpeacsaCT B3aMMHOC COOTBCTCTBHUE I/1306pa)KeHI/II71 CHMBOJIOB HA 3KpaHEC JUCILICA C UX
YUCJIOBBIMHU KOOAAMM.

3amMeTHM, UTO J1a’Ke €CJIM Ha3BaHUE KJIaBUII Ha KJIIaBUAType COBIAJAIOT, TO UX CK3H -KOJ BCe-
TaK{ Pa3IMyeH, U TO3TOMY B IIPUHIIUIIE 3TO COBEPIICHHO pa3HbIe KJIABHUIIN. JTOT (haKT
WCIIOJIB3YETCsl IPU HAITMCAHUU CIIELMAIbHBIX MPOrPAMM, ONPEACISIOMNX PEAKIIHIO
IIpoLeccopa Ha HayKaTue ONPeIeICHHON KIIaBUIIM HA KJIaBUATYpe.

[Tocne HaXkaTHUs KJIABUIIN KJIaBHATypa MOCHUIAET MPOLIECCOPY CUTHAJ IPEPHIBAHUS U
3aCTaBIIsIeT MPOIECCOP MPUOCTAHOBUTH CBOIO PA0OTY U MEPEKIIOYUTHCS Ha IPOrpaMMy
00paboTKH MpepbIBaHUS KJIaBUATYPHI.

IIpu 5TOM KJIaBHaTypa B CBOEH COOCTBEHHOM CIEIMaIbHOM MaMsITH 3alIOMUHAET, KaKas
KJIaBHIIa ObIIa Ha)kaTa (OOBIYHO B MAMATH KJIaBHATYPBl MOXKET XpaHUTHCS 110 20 KO/I0B
HaXaTbIX KJIABUIII, €CIIM IPOLECCOp HE YCIIEBAET OTBETUTH Ha IpepriBanue). Ilocne nepenaun
KOJ/Ia Ha)KaToM KJIaBUIIIM POI[eCCOpY 3Ta HHPOPMALIHS U3 MTaMITH KJIaBUATYphl HCUE3aET.

Kpome HaxaTus kj1aBuaTypa OTMEYaeT TaKkKe U OTIyCKaHHE KaX10H KIaBUIIM, TOChUIAs
IIPOLIECCOPY CBOM CHUTHAJ IPEPBIBAHUS C COOTBETCTBYIOIUM KoaoM. Takum obpazom
KOMIIbIOTED "3HAET", AepKaT KJIABUIIY UJIM OHA YK€ OTIYILIEHA. DTO CBOMCTBO UCIOIb3YETCS
Ipu nepexoje Ha Apyroi peructp. Kpome Toro, eciu kiaBuia Haxara J0JIblIe
OIIpEIeJIEHHOTI 0 BPEMEHH, OOBIYHO OKOJIO ITOJIOBUHBI CEKYH/IbI, TO KJIaBHaTypa FreHepupyeT
HOBTOPHBIE KOJIbl HAYKATHsI 3TON KJIaBHIIH.

BBoJ1 cHMBOJIOB C KJTaBHATYpPhI OCYIIECTBIISIETCS TOIBKO B TOM TOYKE dKpaHa, T/Ie
pacnonaraetcst Kypcop. Kypcop npencrasisier co0oil psSMOYTOJIbHHUK WA YEPTY
KOHTPACTHOTO LIB€Ta JIMHHOM B OJIUH CUMBOJL

CrienuaibHbIC KJIABHIIH KIABHATYPHI

CrnenuanbHbie (CIy)eOHbIC) KIABUIIH BHITOIHSAIOT CIEAYIONINE OCHOBHBIE (DYHKITHH:
{ENTER} - BBO KOMaH/I Ha BBIOJHEHHE ITPOLIECCOPOM;

{ESC} - ormeHa kakoro-nubo el cTBus;

{TAB} - nepemerienue Kypcopa Ha IO3HIIUAIO Ta0 yIIAIIH,
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{INS} - nepexirouenue pexxuma BCTaBKA CUMBOJIA B TIOJIOXKEHUU KypCopa B PeXKHUM 32005
CHUMBOJIa B TIOJIOXKEHUH KypCopa;

{DEL} - ynanenue cuMBOJa B IMOJIOXKEHHH Kypcopa;

{BACKSPACE} - ynanenue CHMBOJIA CJIeBa OT Kypcopa;

{HOME} - nepemenieHne Kypcopa B Hauaio TEKCTa;

{END} - nepemernienue Kypcopa B KOHEIl TEKCTa,

{PGUP} - nmepemerienue kypcopa Ha OJIHY SKPaHHYIO CTPAHHUILY [0 TEKCTY BBEPX;
{PGDN} - nepemerenue kypcopa Ha OHY SKPaHHYIO CTPAHHILY 0 TEKCTY BHH3;

{ALT} n {CTRL} - npu 0o1HOBpEMEHHOM Ha)KaTHH 3TUX KJIABULI C KAKOHU -TH00 APYyroi
BBI3BIBACTCS U3MEHEHUE ICUCTBUS MTOCIICHEH;

{SHIFT} - ynepxanue 3TO# KJIaBHIIU B HAKATOM COCTOSIHUM 00€CIIeUnBaEeT CMEHY PErucTpa;
{CAPS LOCK} - dukcamusi/pachukcanusi perucTpa 3ariaBHbIX OYKB;
2. MblIKa ¥ Apyrue MAaHUMYJIATOPBI

XoTs KJIaBHaTypa elie BOBCE HE YTpaTHJia 3HAYEHUS JJI1 OOLIEHUS TT0JIb30BATEIS C
KOMITBIOTEPOM, IPYroe YCTPOUCTBO PYYHOTO BBOIA MH(OPMAITUH - MBIIIIKA - CTAHOBUTCS BCE
Oosee BecoMol 1 BaxxHOi. Ho maske pucKyst cienaTh U3 MBIIIKH CIIOHA, MOYKHO YBEPEHO
YTBEPXk/IaTh, YTO HA COBPEMEHHOM KOMIIbIOTEPE pab0OTaTh O€3 MBIIIKU TIOYTH HEBO3MOXKHO:
BBI TYT € YBSI3HUTE B rpadudyeckom uHTepdeiice Windows 1 MHOTHX ITPHKJIaTHBIX
mporpamMmax, paboTarIIUX ¢ OKHAMHU, MCHIO, NKOHKAMH U JIMAJIOTOBBIMU OOKCaMHU.

YpaBiaTe KypcopoM HIIM MapKepoM Ha SKpaHe ¢ TOMOIIbIO OJHOM KIIaBHATYpPbI ObIBaCT
YyJOBUIITHO HEYT0OHO, MEIJICHHO M MPOCTO HEJNENO, KOT1a AJisi 3TOr0 eCTh ClelHaIbHbIe
yCcTpoiicTBa-yKka3aTenau. Mpllika ¥ Tpek0oJ1, KOTOpbIe "Mo-yMHOMY'" MPUHATO Ha3bIBATh
KOOPJIMHATHBIMH MaHUITYJISITOPAMU, - 3TO CaMbI€ PaCIIPOCTPAHCHHBIEC CETOIHSI YCTPOHCTBA JJIst
JTMCTAHIITMOHHOTO YIIpaBJIeHUs rpaduuecKuMu U300 paKeHUSIMHU Ha dKpaHe. B mpuHnume,
MBIIIIKA U TPEKOOJ MOX0KU Ha JYKOWCTUK, U3BECTHBIN BCIKOMY, KTO YBIIEKAETCS
KOMITBIOTEpHBIME UTpamu. HabupaTs kakue-mmd0 KOMaH bl He HY>KHO, JOCTATOYHO MPH
paboTe B mporpaMMe yKa3aTh MBIIIKOH HYKHYIO OTIEPallii0 MEHIO UM UKOHKY B OKHE Ha
JKpaHe, a 3aTeM HISIIKHYTh KHOMKOM. BOT 1 Bce, uTo Tpedyercs, a OCTaIbHOE CAeNaeT
nporpaMma.

MBpl11Ky OBIBAIOT € IBYMS U TpeMs KHOIIKaMu. Boo01ie-To npakTuyecku /i BCexX ciydacB
JKU3HHM HA MBILIKE JOCTaTOYHO JABYX KHOIIOK. /leJIOM BKyca SBIISI€TCA TAK)KE LIBET U JU3ANH
KopIyca MbIIKU. Bbi6op 3aech orpomusblil. Han 3TuM craparenbHO paboTaroT qu3aiiHephl
MHOX€eCTBa (UPM, TaK UTO BBIOPATh TYT €CTh U3 YETO.

TpexOoi Mano 4eM OTIMYAETCs OT MBIIIKU. B cylHOCTH - 3TO Ta K€ camasi MbIIIKa, HO
IepeBepHyTas "BBEpX HOraMHU'', TOUHEE - IEPEBEPHYTasl BBEPX MIapoM. Eciiy MBIIKY Haa0
BO3HTB I10 CTOJIy M, KaTasl IIApUK, YIPABJIATh IIEPEMELICHHEM MapKepa Ha dKpaHe, TO B
TpekOoJIe HaJlo MPOCTO KPYTUTh NMajbliaMU MJIU JIAIOHBIO CaM IIAPUK B Pa3HBIC CTOPOHBI.

B nopraTHUBHBIX KOMIIbIOTEpAX TPEKOOJ HEPEAKO BCTPAUBAETCS MPSAMO PAIOM C KIaBHATypO
0o npucTerupaercs ¢ 00Ky WM Cliepein KJaBUaTypbl KoOMIIbloTepa. Brpouem, u 1y
HACTOJIbHBIX KOMITBIOTEPOB BBIIYCKAIOTCS KJIaBUATYPhI ¢ "BCTPOCHHBIM TpekOonoM". A B
CaMbIX MOPTATUBHBIX KOMIIBIOTEpaX BMECTO MBIIIKU M TpeKOOIIa Terepb NCIOIb3YI0T
KPOIIIEUHBIN MOHHTEP - HEOOBIION I[BETHOW MITHIPEK, TOPYAIIUN CPeIy KIaBUII Ha
KJIABUATypPE, KOTOPBIH, CIIOBHO JKOWCTUK, MOYKHO Ha>KMMAaTh B pa3HbIE CTOPOHBI.

A caMblil IOCJIEAHUI MOUCK MBIIIMHON MOJIbI B TOPTATUBHBIX KOMIIBIOTEPAX - B MECTO
MOWHTEPA UCHOJIb3YETCS KiaBulla ¢ OykBoi J. DTo kiaBuia - WM J-MOMHTED - KaK pa3 U
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CILYKUT TaAKUM JUKOWCTUKOM, BOCIIPUHUMAOIIUM HAXKATHs B Pa3HbIE CTOPOHBI, &
OKpY’KaroIye KiaBuily J apyrue OyKBeHHbIE KIaBHUILIN BBITOIHSIOT POJIb KHOIOK
OTCYTCTBYIOILIEH MBILIKU WM TpeKkOoa.

Mpi11kH, BOOOIIIE, KaK IpaBUiIo, 0oJiee yI00HbBI, 4eM TPEKOOJIbI, HO TPEKOOJIbI TPEOYIOT
MEHbIIIe CBOOOHOTO MecTa Ha pabouem crosie. U eciu cTou 3aBajieH T0KyMEHTaMH,
KHHUTaMU, YepTekKaMu, HAUTH CBOOOTHOEC MECTO ISl MBIIIIKH MTOPOI OKa3bIBACTCS HEMPOCTO.
KcraTy, mapuk MBIIIKH KaTaTh HE TIO TOJIONW TTOBEPXHOCTH CTOJA, a IO CHCITUATEHOMY
PE3UHOBO-TIIIACTUKOBOMY KOBPHUKY. TOr/1a MBITIIKa MCHBIIIC U3HAIIIMBACTCS U 3arPSI3HICTCS, U
yKa3bIBaeT 3HAUUTEIBHO TOYHEE, 2 3HAYUT - ObICTpee paboTaeT M MEHbIIIE yTOMIISIET TJla3a U
PYKH ITOJIb30BaTEIIsI.

[ToMuMO TpagUITMOHHBIX MBIIIEK, MOAKIIOUYEHHBIX K KOMIIBIOTEPY TOHEHBKUM KabeieM uepes
MOCJIEA0BATEIbHBIN TOPT WK Yepe3 CHEeUHATbHBIN KOHTPOJUIEp Ha MJIATE pacIIMpEHHUS,
HEKOTOPHIMU (pupMaMU BBITYCKAIOTCS TEPCHEKTUBHBIE OECITPOBOHBIE MBIILKHU. Psia pupm
BBIITYCKAET MBIIIKH, EPEIAIOIUX HHPOPMALIHIO C TOMOIIBI0 HHPpaKpacHbIX Jydeil. EcTh
JlayKe€ MUHUATIOPHBIE 0E€CITPOBOJIHBIE MBIIIKH, KOTOPbIE HAJIEBAIOTCS HA MaJIell, CIOBHO
nepcTeHb. A mBeinapckas pupma Logitech, mpusHaHHBIM MUPOBOH JHIEp B 3TOH 00J1aCTH,
BBIITYCTUJIA MBIIIKY, CBSI3aHHYIO C KOMIIBIOTEPOM 110 pajino. BripoueM, 3TO JOBOJIBHO JOPOTHe
YCTPOICTBA, HYKHBI JAJIEKO HE Ka)KJIOMY I10JIb30BATEIII0.

CaMBbIM U3BICKAaHHBIM 3CTETHYECKAM U TEXHUYECKUM TPEOOBAHUSIM OTBEYAIOT CETOIHSI
MBIIIKH ¥ TpekOoibl hupM Microsoft u Logitech. @akTuueckum craHIapTOM B MBIIIIMHON
TEXHOJIOTHH siBJsieTcst Mbllka Microsoft Mouse. MBIIIKH U TPEKOOJIbI BCEX OCTANIBHBIX (prupm
OPHCHTHPYIOTCS Ha 3TOT CTaHIApT.

3. llpuHnunsbl BBoAA HHPOPMALIMHU ¢ OYMaKHBIX HOCUTeJI el

BBog rpaduueckoit uadgopmanuu B 9BM nns ACY npousBoautcs B Tpu 3Tana. Ha mepsom
JTane OMpeACISIOTCS KOOPAUHATHI TPAPHUECKIX JIEMEHTOB, HA BTOPOM - KOOPAWHATHI
npeoOpa3yroTcs B U POBOI KO, HA TPEThEM - OHU 3aIKUCHIBAIOTCS B MamMsATh DBM u
nepenaroTcs s o0paboTku B apudmMeTnueckoe ycrpoiicto (AY).

Omnpenenenne KOOpAUHAT rpaUUECKUX IJIEMEHTOB MOXKHO ITPOU3BOIUTH ABTOMAaTHYECKUM U
MojlyaBTOMaTHuecKuM criocodbamu. [Ipeobpa3oBanne koopaArHAT rpaUUECKUX IJIEMEHTOB B
1M (pOBOI KO OCYIIECTBIISETCSI HECKOJIBKUMU METOJJaMHU:

1. B mamsate OBM 3amnuceiBatoTCs 3Ha4E€HUS TEKYIIUX KOOPAUHAT BCEX IEMEHTOB;
2. rpaduueckas nH(popMalKsl IPEICTABIAETCSA B aHATUTUYECKOM BUJIE;
3. MCXOJIHbIE JaHHBIE ONKCHIBAIOTCS HA CIIELUAIbHOM I'pa(huuecKoM s3bIKE.

Bce nepeurniciieHHbIe METObI U CLIOCOOBI IpeoOpa3oBaHus U npeacraBiieHns B OBM
rpadudeckoil HGOPMALIUHU OMPENENIIOT TPEOOBAHUS, TPEABIBIISEMbIE K TEXHUYECKUM
cpenctBam npeodpazoBanus nHpopmaruu ais 9BM B ACY.

YcrporictBo BBoa rpaduueckoii nndpopmanuu (YBI'N) - 310 ycTpoiicTBO, mpeodpasyroliee
rpadudecKkre JaHHbIC B MAITMHHBIE KOJIBI.

JroGyro rpaduueckyro nHOOPMAIIIO MOKHO pacCMaTpUBaTh Kak HA0OP ONMTHYECKUX
HEOJHOPOHOCTEN, OTIMYAIOIIUXCS 10 SIPKOCTH U LBeTy. Takum obpazom, mobdoe YBI'U
pelIaer cieaAyoure 3a1a49u:

1. muckpern3anusi U300pakeHUsI Ha AIIEMEHTHI;
2. mpeoOpazoBaHUe ONTUYECKONH HHPOPMAIIUU B NIEKTPHUECKUN aHATOTOBBIN CUTHA;

3. npeoOpa3zoBaHuE aHAJIOTOBOI'0 CUTHAJA B IIU(POBOI KOI.
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KosmuecTBO AUCKPETHBIX 3JIEMEHTOB ONpPEAEIIeTCS 3aJaHHOW TOYHOCTBIO NPEICTaBICHUS
rpaguyeckoi nuHpopmanuu. O0beMoM HHpopMaluu o rpauuecKoM n300paxeHun
omnpenensercs OpicTponeiicteue YBI'U.

ITo MmeTonam nuckperuszanuu paznuuaroT Y BI'M apToMatryeckoro v noJiyaBToMaTu4eCcKoro
tunoB. K aBTomatnueckuM YBI'M oTHOCATCA MaTpUUHbIE, CKAHUPYIOIUE U CIEASIINE
YCTPOMCTBA; K OJTYaBTOMAaTUY€CKUM - TEJIECBU3HOHHbBIE, AKyCTUUECKHUE, ONITUYECKHE,
ANEKTPUYECKHUE U ATIEKTPOMEXaHUYECKUE YCTPOICTBA.

4. CkaHep

BBoauTth n300pakeHre B KOMIIBIOTEP MOKHO Pa3HBIMH CIIOCOOAaMU, HalPUMeEp, UCTIOJb3YsI
BUJIeOKaMepy uin nudpoByro Gorokamepy. Eire oqHuM ycTpoiicTBOM BBOZa rpadrueckoit
MH(pOpPMAIMU B KOMIIBIOTEP SABJISETCSI ONTUYECKOE CKAHUPYIOLIEe YCTPOICTBO, KOTOpPOE
00OBIYHO Ha3BIBAIOT CKaHepoM. CKaHep MO3BOJSET ONTUYECKUM ITyTeM BBOJUTH YEPHO-0EIIyIO
WIN LBETHYIO NTeYaTHYIO rpaduueckyro nHpopmamuio ¢ jucra Oymaru. OTckaHupoBaB
PUCYHOK M COXPAaHHUB €ro B BUJe (aiiya Ha TMCKe, MOXKHO 3aT€M BCTaBUTh €ro H300pa’keHue B
1000€ MECTO B IOKYMEHTE € IIOMOIIbIO TPOrpaMMbl TEKCTOBOT'O IPOLiEccopa UK
crenuaIbHON U3AaTeIbCKON MPOrpaMMBbl NIEKTPOHHOM BEPCTKH, MOKHO 00paboTaTh 3TO
n300pakeHre B Iporpamme rpauueckoro pelakTopa uil 0TocaaTh H300pakeHue yepes
bakc-monem Ha Tenedakc, HaXOAsIIeicss Ha IPYroM KOHIIE CBETA.

CkaHep - 3T0 I71a3a KomnblotTepa. [leppoHavyaibHO OHU CO3/1aBaIMCh UMEHHO JIJIs1 BBOJIA
rpadguueckux 00pa3oB, pUCYHKOB, (DOTOCHUMKOB, YEPTEKEH, CXeM, TPAaQUKOB, JHATPAMM.
OpnHako, MOMHUMO BBOJIa Tpa)uKH, B HACTOSIIIIEE BPEMSI OHU BCE IIMPE UCIIOIB3YIOTCS B
JIOBOJILHO CJIOKHBIX HHTEILICKTYanbHbIX cucteMax OCD mmm Optical Character Recognition,
TO €CTh ONTUYECKOr O pacClO3HaHUS CUMBOJIOB. OTU "yMHBIE" CUCTEMBI TO3BOJISIIOT BBOJUTH B
KOMITBIOTEP U YUTATh TEKCT.

CriepBa TEKCT BBOJAUTCS B KOMITbIOTEP ¢ Oymaru kKak rpaguueckoe u3o0paxxeHue. 3aTemMm
KOMITBIOTEPHAsI MPOrpaMMa 00padaThIBAET 3TO N300 PAKEHHE MO CIOKHBIM aJITOPUTMAM 1
IpeBpaliaeT B 00bIUHBIN TeKCTOBBIN (aiin, cocToammii u3 cumbosioB ASCII. A 3To 3Ha4uT,
YTO TEKCT KHUTH MJIM Ta3€THOW CTaTbU MOXHO OBICTPO BBOIUTH B KOMIIBIOTEP, BOBCE HE
MOJIb3YSICh KJIaBUATYpO¥ !

A ecmu cuctema pacniosaBanus OCR coenuHsieTcs enie U ¢ mporpaMMon epeBosia, B
KOMITBIOTEP MOXKHO BBOJIUTH CTPAHUIIbI TEKCTA HA HHOCTPAHHOM SI3BIKE W TTOYTH MI'HOBEHHO
MOJTy4aTh TOTOBEIN repeBoa. KoHeuHo, TuTepaTypHbIe KauecTBa SIEKTPOHHOTO ITePeBo/Ia
OOBIYHO HE CIIUIITKOM BBICOKHE, B HAYYHO-TEXHHUECKUX TEKCTaX JIMTEPATYPHBIC JOCTOMHCTBA
- HE caMoe TJIaBHOE, 3aTO TOTOBKIH MepeBoT (POPMaIbHO JOCTATOYHO TOUYEH, M €0 MOXKHO
MOJIYYHTh (PaHTACTHYECKU OBICTPO.

CkaHepsl OBIBAIOT pa3IMYHBIX KOHCTPYKIUH.

PyuHoli ckaHep - 3TO caMblil IPOCTOM U AEUIEBBIN CKaHep. PydHO# ckaHep, CIIOBHO MBIIIIKA,
coenuHseTcs kabenem ¢ koMmmnbioTepoM. [Ipu mpokaThIBaHUU CKaHepa MO CTPaHHIle KHUTH
WK )KypHala, He00X0IMMoe U300pa’keHNe CYUTHIBACTCS U B UG POBOM KOJI€ BBOAUTHCS B
naMsTh KOMITbIOTEpa. B pydHOM CKaHepe poJsib MPUBOAA CUUTHIBAOIIETO MEXaHN3Ma
BBITIONTHSET pyKa. [[IOHSITHO, YTO pAaBHOMEPHOCTD MEPEMEIIECHUS CKaHEepa CYIIECTBEHHO
CKa3bIBAETCs HA Ka4eCTBE BBOJIMMOTO B KOMITbIOTEp n300paxenus. [llupruna BBonuMoro
M300payKECHUS U1 PYYHBIX CKaHEPOB 00BIYHO He TpeBbiimaet 4 aroimMoB (10 cm).
CoBpeMeHHbIe pydHbIe CKaHEePBl MOTYT OOecrieunBaTh aBTOMATHIECKYIO "CKIeHKY"
M300paKeHUs, TO €CTh GOPMUPYIOT IEI0e H300PaKEHNE U3 OTIEIBHO BBOJAMMBIX €r0 YacTei.
K 0CHOBHBIM IOCTOMHCTBAM ATHX CKAaHEPOB OTHOCSITCS HEOOJbIITNE TabapUTHBIC pa3Mephl U
CpPaBHUTEJIHHO HU3KAs [I€HA, OHAKO TOOUTHCS BEICOKOTO Ka4yeCTBa N300PaKEHHS C X
MTOMOIIBI0 OYEHBb TPYOHO, TOATOMY PYUYHBIE CKaHEPhl MOYKHO MCIIOJIb30BaTh JJIS
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OrpaHUYEHHOr 0 Kpyra 3aga4. KpoMe Toro oHu COBEPILEHHO JMIIEHB! "HHTEIUIEKTYyaJIbHOCTH ",
CBOMCTBEHHOH IPYI'MM THIIAM CKaHEPOB.

[InanmerHbIl ckanep. ITo HanboJiee pacpoCTPaHEHHbBIN TUIT ckaHepoB. [lepBoHavanbHO OH
UCIOJIb30BaJICA I CKAHUPOBAHMS HENIPO3PayHbIX OpUrnHaioB. [louTh Bce MOAyM UMEIOT
ChEMHYIO KPBIIIKY, YTO MO3BOJISIET CKAHUPOBATDH "TOJICThIE" OPUTHHAIIBI ()KYpHAJIbI, KHUTH).
JloTmoTHUTENBbHO HEKOTOPBIE MOJIENIM MOTYT OCHAIIAThCS MEXaHU3MOM MOJauH OTAEIbHBIX
JIMCTOB, YTO YIOOHO MpH paboTe ¢ mporpamMmmamu pacrosnaBanus TekctoB - OCR (Optical
Characters Recognition). B nociennue BpeMs MHOTHEe (GUPMBI-THIEPHI B TPOU3BOJICTBE
IUIOCKOCTHBIX CKaHEPOB CTaJIM JOMOJIHUTEIBHO MIpeiaraTh Cllaia-Monyb (s
CKaHMPOBaHHUA IPO3pavyHbIX OpUrHHANIOB). Craili-MOoyJIb UMEET CBOM, pacio0KEHHbIN
CBEpXY, UICTOYHHUK CBeTa. Takou ClIali1-MONYJIb YCTAHABIMBAETCS HA INIOCKOCTHOM CKaHEp
BMECTO IIPOCTON KPBIIIKK U IPEBpalIaeT CKaHep B YHUBEPCAIbHBIN (TIJIOCKOCTHOI CKaHep ¢
YCTaHOBJICHHBIM CIIaiiI-MOAYJIEM).

bapabanHblif ckanep. OCHOBHOE €ro OTJIMYHME COCTOUT B TOM, YTO OPUTMHAJ 3aKpEIIseTcs Ha
npo3payHoM OapabaHe, KOTOPHIN BpamaeTcs ¢ 00JIbIIoN CKOPOCThI0. CUUTHIBAIOLINI
3JIEMEHT Paclojaraercs MakCUMaabHO OJIM3KO OT OpUTrMHaia. JlaHHast KOHCTPYKLUS
obecrieyrBaeT HauOoJIbIlIEe KaYeCTBO CKaHUpOoBaHUsA. OObIYHO B OapabaHHbIE CKaHEPHI
yCTaHABJIMBAIOT TPH (POTOYMHOKUTEIIS, U CKAHUPOBAHHUE OCYIECTBIICTCS 32 OJUH ITPOXOJI.
"Mitamue" MoJenu y HEKOTOPBIX (PUPM C LENbIO YEIIEBIECHUS UCIOIb3YIOT BMECTO
(boToyMHOXUTENS (HOTOANO B KAUECTBE CUUTHIBAIOLIET0 37eMeHTa. bapaOaHHbIE CKaHEphI
CIOCOOHBI CKAHUPOBATh JIFOObIE TUIIBI OPUTMHAJIOB.

B oTnmune oT MI0CKOCTHBIX CKAaHEPOB CO CIai1-MOo1ysieM, 6apabaHHbIE MOT'YT CKAHUPOBATh
HEIPO3PayHbIE U NPO3paYHbIe OPUTMHAIIBI OJHOBPEMEHHO.

[IpoekunoHHbIN cKaHep. DTOT TUI CKaHEPOB MPUMEHSETCS /Il CKAHUPOBAHUS C BBICOKHM
pa3pelieHnueM U KaueCTBOM claiiioB HeOOoIbIIoro opMaTa (Kak mpaBmIio, pa3MepoM He
oonee 4?75 mroiimoB). CyiiecTByeT ABE MOAUPHUKAIIUN: C TOPU3OHTAIBHBIM M BEPTUKAIHLHBIM
pacronokKeHneM oNnTHYecKoil ocu cunTeiBanus. Haubomnee nonynspusim B Pocenn, Kak,
BIPOYEM, U Ha 3amnajie, ABJISETCS BEPTUKAJIbHBIA MIPOCKIMOHHBIA CKaHED.

TunoB OpUTHHAIIOB OBIBAET BCETO JIBA. DTO MPO3paYHbIC HETATUBHBIC U TTO3UTHBHBIC CITANIBI,
KOTOpBIEC CKAHUPYIOT B IPOXOASIIEM cBeTe. Hempo3pauHbie OpuruHAIIBI TPEACTABISIOT COO O
100 aHAIOTOBbIe M300paxkeHus - portorpaduu, TMO0 TUCKPETHBIC - MILTIOCTPALIUH U3
MEYATHBIX M3aHMH (B oJUTrpaduu MoJyTOHOBAS MeYaTh OCYIIECTBIIICTCS ¢ TTOMOIIIBIO
PaCTPOBBIX TOYEK PA3JIMYHOTO I[BETA U pa3Mepa).

CunTtbiBaHUE U300paKeHUs. MeXaHU3Mbl CYUUTBIBAHUS N300 paxkeHust 0a3UpyrOTCsl UM Ha
doroymHoxurene, uim Ha I13C. @OTOyMHOXUTENb MPOILE BCEI'O CPABHUTH C PAIUOIAMIION -
doToceHCOpOM, y KOTOPOH UMEIOTCs IUIACTUHBI KaTo/la U aHOJia U KOTOpasi KOHBEPTHPYET
CBET B AJIeKTpuueckuil curnai. CunteiBaemas MHGopMaus nojgaerca Ha GOTOYMHOXKUTEINb
TOYKA 32 TOYKOM C MOMOUIbIO 3acBeunBaroniero jgyda. [I13C - oTHOCUTENbHO eMEBbIN MOy
IIPOBOJHUKOBBIN 3JIEMEHT NOBOJIBHO Masioro pazmepa. [13C Tak ke Kak 1 yMHOXUTENb
KOHBEPTUPYET CBETOBYIO SHEPrHUIO B AjleKTpruueckuil curnai. Habop anementapusix [13C-
3JIEMEHTOB PACIOJararT I0CIEA0BATEIbHO B IMHUIO, [10JIy4ast TMHEUKY JJ1s1 CAUTHIBAHUS
Cpa3y 11eJ10i CTPOKH, ECTECTBEHHO U OCBEILAETCS Cpa3y 1ienasi CTpoka opuruHania. L{setHoe
n300pakeHNe TAKUMHU CKaHEpaMM CUMTBHIBAETCS 3a TpH Ipoxoza (¢ momoinpo RGB-
cBeTouibTpa). MHOrHME ckaHepbl UMEIOT Tpu napasuiensHble auHelku [13C, Toraa
CKaHUPOBAHUE [IBETHBIX OPUTHMHAJIOB OCYLIECTBISETCS 32 OJUH MPOXO/, TaK KaK KaXKaast
JMHEWKa CYUTHIBAET OJMH U3 Tpex 0a30BbIX 1BeToB. [loTeHnnansHo [13C-ckaneps! Goee
ObICTpPOICHCTBEHHBI, YeM OapabaHHbIe CKaHEPBl Ha (POTOYMHOKHUTEISX.

KaugecTBo I/I306pa>KCHI/I$I. CKaHepI)I PA3JIMYIAOTCA [TO MHOT'UM IMaAPaMCETpPaM - 11O TCXHOJIOTNH
CUHNTBhIBAHUA I/I306pa)KeHI/I$I, TUITY MCXaHU3Ma U HCKOTOPBIM APYI'M. CYH_ICCTByIOT
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napaMeTpbl CKAHUPYIOLIETr0 YCTPOICTBA, BIMAIOIINE Ha KauecTBO u3o0pakenus. K takum
rapaMeTpaM OTHOCUTCS OITUYECKAsl pa3pellaroinas CiocoOHOCTh, YUCIIO MEpeiaBaeMbIX
MOJIYTOHOB U IIBETOB, JUAINA30H ONTHYECKUX MJIOTHOCTEH, MHTEJUIEKTyaJIbHOCTh CKaHepa,
CBETOBBIC HCKa)KEHUsI, TOUHOCThH (DOKYCHPOBKH (PE3KOCTB).

WHTemiexTyanbHOCTh ckaHepa. [1o HHTeIeKTyaabHOCTbI0 0OBIYHO TOpa3yMeBaeTCs
CIOCOOHOCTh CKaHepa C MOMOIIBIO 3aJI0’)KEHHBIX B HEM aIlllapaTHBIM U MTOCTaBISIEMBIX C HUM
MPOrPaMMHBIX CPEACTB aBTOMAaTHYECKH HACTPAUBATHCSl U MUHUMHU3HUPOBATh MOTEPU KayecTBa.
Haubonee nensTcs ckanepbl, 00J1a1ar0IMe CoCOOHOCThIO aBTOKAIMOPOBKH, T.€. HACTPOMKHU
Ha IMHaMUYECKUM JUana3oH IJIOTHOCTEN OpUTHHAJIA, a TAK)KE KOMIIEHCALlUU [IBETOBBIX
uckaxenuil. Jlonyctum, msl umeem [13C-ckanep, BOCIpUHUMAIOLIMI ONTHYECKUN AUANa30H
motHocTel 10 3.2. C ero momMoIuibo HaM HYKHO OTCKaHUPOBATh CJIaii]l, UM EIOINT
MaKCHUMaJIBHYIO ONTHYECKYIO IIIOTHOCTH 4.0. "Xopommii" ckaHep cHayana aenaer
NpeABapUTeIbHOE CKaHUPOBAHME J1JIS aHAJIM3a OPUTHHANA U TIOJTYYSHHSI TarpaMMBbl
onTHyeckux miaockocreil. [Tocne ananu3a nuarpaMMbl CKaHep MPOU3BOAUT CBOIO
aBTOKAJIMOPOBKY C LIE€JIbIO CABUIa CBOET0 JUHAMUYECKOIO AMANa30Ha BOCIIPUSTUS
ONTUYECKUX NJIOTHOCTEH. Takum 00pa3oM MUHUMHU3UPYIOTCSA OTepH B "TeHsax" Onaropaps
COKpAIlleHHIO NoTeph B "cBeTax".

[{BeToBBIC HCKaXKEeHUs cCkaHepoB. Kaxxplil ckaHep 00s1aaeT CBOMMH COOCTBEHHBIMU
HEIOCTATKAMH ITPU BOCIIPUSTHH [[BETOB M OOIIMMU HETOCTATKAMU, IPUCYITUMU JTaAHHOM
Monenu. O01mure HeJOCTaTKU 00YCIOBIICHBI TEXHHYECKIMHU BO3MOKHOCTSIMU 1
MEXaHMYECKUMH XapaKkTepucTKaMu Mozeni. COOCTBEHHBII HEIOCTaTOK CKaHepa
00YCJIOBJICH UHINBUIYaIbHON CIIOCOOHOCTHIO OCBEINAOIIECT0 OPUTHHAI HCTOYHUKA CBETA U
CUMTHIBAIONIET 0 dyieMeHTa. CUMTAeTCsI, YTO BCE MPOJABACMbIC CKAHEPhI TPOXOJIST 3aBOJICKYIO
KanmOpoBKy. OIHAKO, €CIIM CKaHep UMEET QYHKIIUIO aBTOKATMOPOBKH, TO 3TO OOJIBIIIOE
NPEeMYIIECTBO Mepe]] CKAHEPOM, JIMIICHHBIM TaKOH QyHKIIMHA. ABTOKaIMOPOBKA CKaHEepa
MI03BOJISIET CKOPPEKTUPOBATH [[BETOBHIE MCKAXECHUS M YBEINYHUTh YMCIIO PACTIO3HABAEMBIX
I[BETOBBIX OTTEHKOB. [I0CKOJIBKY HCTOYHHK CBETa UMEET CBOWCTBO U3MEHSTH CBOU
XapaKTEPUCTUKU CO BPeMEHEeM, KakK, BIIPOUEM, U CYUTHIBAIOIIHI dJIEMEHT, HaJIHune
aBTOKAMOPOBKHU MPUOOPETAET MEPBOCTEIICHHOE 3HAUCHUE, €CIT BBl MOCTOSIHHO € IIBETHBIMU
MOy TOHOBBIMU H300pakeHusMU. [IpakTHUECKH Bce COBpEMEHHBIE MOJIETTH CKAaHEPOB
001a1a0T TaKOM (PyHKIHEH.

5. Hudporas poroxamepa

YToOBI BBECTH IIBETHOE M300pa)KEHHUE CO CHIMKA B MaMsITh KOMIIBIOTEPA, HY)KEH IIBETHON
CKaHep WJIM TUTUTai3ep U1 BBOJA CIaii0B.

CrpammBaeTcsi, a Hy’KHO JIM BOOOII€ BBOAUTH N300paxKeHHUsI B KOMIIbIOTep? Y OeaUTENbHbIX
apryMeHTOB B 110J1b3y BBOJIa CHUMKOB B KOMITBIOTEP MOXET ObITh HeMaso. Bo-nepBbIx, 11
npodeccuoHaIbHBIX Lenel GoTopenoprepam Nopoil 1eCTBUTENBHO HYKHbBI MTHOBEHHbBIE
CHMMKH, UTOOBI Cpa3y ke yOeIuThCs B UX Ka4eCTBE M BBIPA3UTEIbHOCTH. BO-BTOPBIX, Takue
U (POBBIE CHUMKU MOXHO HEMEAJICHHO MCII0JIb30BaTh JJIs 3JIEKTPOHHOMN BEPCTKH,
HaIpuMep, B )KYPHAINCTKON MPaKTUKE B ra3ere, Ha TEJICBUACHUHU WM B MH(OPMALMOHHOM
areHTcTBe. B-Tperbux, ¢ails ¢ n300pakeHreM MOXKHO TYT e IeperpaBUTh 110 KaHalaM
CBSI3U Ha J11000€ paccTosHue. B-ueTBepThIX, B IU(PpOBbIE H300pakeHNs B KOMIIbIOTEpPE
MOXHO JIETKO BMEIIUBATHCA, UX YI00OHO PEAAKTUPOBATH, KaAPUPOBaTh, PETYLIMPOBATH,
ocHamaTh cuerp@dexTamMu. B-nAThIX, BIONHE ONpaBIaH MOBCEMECTHBII OTKa3 OT
IIPUMEHEHUS XUMUYECKUX ITPOLIECCOB 110 3KOJIOTHYECKUM COOOpakeHUsAM. B -111ecTsIX,
JIOJITOBPEMEHHO XpaHUTh F'OTOBbIE POTOCHUMKHU y100HEe U HaJeKHEe Ha KOMITAKT -AHCKaX.
B-cenpMbIX, ¢ TOMOIIIBIO KOMITBIOTEpA BEChbMa YJI00HO MOKA3bIBaTh CHUMKHU B OOJIBILION
ayJUTOPUHU, CTYJEHTaM WUJIH IIKOJbHUKAM. B-BOCbMBIX, HH(POBBIE CHUMKH HEOOXOIMMBI J1JIst
co3aHus MyasTuMenna. 1 eme muoroe apyroe.
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Wrtak, nudposas kamepa npeqHasHaueHa 1Jis BBoJa U300paxeHuil B komnbrotep. Ho
neyaTHble U300pakeHMsI B KOMIIBIOTEP MOXHO BBECTH U C IIOMOILBIO CKaHepa, a "»KuBble"
KaJIpbl MOXHO "CXBAaTUTh" U BBECTU IPAMO C BUAECOKaMEPhl WU C BUICOMAarHUTO(POHA.
Opnnaxo g poBbie poTokamMepbl MIPEBOCXOIAT IO KaUECTBY BBOJ € BUAeoKaMepsl. Kpome
TOrO, UG POBask KaMepa - CaMblid OBICTPBII M MIPOCTOM CIIOCO0 BBO/IA N300paKeHUs B
KomrbroTep. Ll poBbie KaMmephl 3aUCHIBAIOT H300pakeHUE B IAMATh, KOTOPas 3aTEM MOXKET
OBbITb 0€3 JONOJIHUTENBHBIX CIEUAIBHBIX YCTPOMCTB BBEJIEHA B JII000I KOMIIBIOTED Uepe3
IOPT CBSA3H.

A 4T00 HaBcer/1a COXpaHUTh MOTy4YeHHbIe cHUMKH, (hupma Kodak paspaborana
MPAaKTHYECKYIO U HEOPOTYI0 TEXHOJIOTHIO Pa3MEIIeHHUs 3JIeKTPOHHBIX oTorpaduii Ha
KoMmakT-nuckax B crangapre Kodak Photo CD. Dta TeXHONOTHs CKOPO BBHITECHUT
TPaJAMIMOHHYI0 XUMHYECKYIO (hoTorpaduro. Ha kak1oM KOMITAKT-TUCKE MOXKET TTIOMECTUTHCS
uenbiit poroans6oM. C momomnipio mieepa, Aucku Photo CD MoxHO mpocMaTpuBaTh Ha
9KpaHe JH00ro TeIeBU30pa MM KOMIIbIOTEpA.

6. ururaiizep

JluruTaiizep - 3T0 elie 0HO yCTPOHCTBO BBOJA rpaduueckoil HH(GOpMaIu, UMeoIIee MoKa
CPaBHUTEJBHO y3KO€ IPUMEHEHHE ISl HEKOTOPbIX ClleuaIbHbIX Liejei. CBoe Ha3BaHUE
JUruTai3epsl NOJy4uiIn oT anruickoro digit - «unudpa». To ecTh MO-pycCcKr UX MOXKHO
Ha3BaTh npocTo "onudposbiBaTenu". Bopouem, ects 1 6osee 0Jaro3ByqHoe Ha3BaHUE -
aHrI0-uuppoBbie NIPeodpa3oBaTENH.

OOBIYHO TUTHUTA3EPHI BHITOIHSIIOTCS B BUE MulaHImeTa. [lo3ToMmy Takue ycTpoiicTBa 4acTo
Ha3bIBAIOT rpauuecKuMH IaHmeramu. [Ipumensiercs Takoi 1uruTtaisep A1 HOTO4EUHOro
KOOP/AMHATHOr 0 BBOJa I'pauueCcCKUX N300 paKeHU B cucTeMax aBTOMaTH4Y€CKOIro
MPOEKTUPOBAHUS, B KOMITBIOTEPHOH rpaduke u annManuu. Hajgo oTMEeTUTh, 4TO 3TO JaJeKO
HE CaMbIil OBICTPBINA U YJOOHBIH CITOCOO MOCTPOSHHS PUCYHKOB U UepTEXei, 0COOCHHO B
ciydae cloHOU reomerpun. Ho 3aTo rpaduueckuii muianmeT odecrieynBaeT Hanboee
TOYHBIN BBOJ] rpadrueckoil HHPOpMAIK B KOMITBIOTEP.

I'paduueckuii nuaHmeT 0OBIKHOBEHHO COIEPKUT pad0UyI0 MIOCKOCTb, PIIOM C KOTOPOM
HAXOAATCS KHONKHU yrpaBieHus. Ha pabouyro TIOCKOCTh MOXKET OBITh HAHECEHA
BCIIOMOTaTeNbHasl KOOPAWHATHAS CETKa, 00JIeryaromnasi BBOJ CI0XKHBIX H300pakeHUH B
kommbroTep. i BBoAa HH(OpPMaLUU CIy)KUT CIIE[HaIbHOE IepO UM KOOPIUHATHOE
YCTpO#CTBO ¢ "mpuiiesioM", MOIKIIOUEHHOE KabeneM K raHmeTy. Cam nurutaizep Takxke
MOJKIII0YaeTcs K KOMITbIOTepy KabeseM uepes nmopT cBs3u. Pa3pemraromniast criocoOHOCTh
Takux rpaguueckux mianuieroB He MeHee 100 dpi (Touek Ha nr0iM).

B cambIX cCOBepIIEHHBIX U TOPOTHX AUTUTai3epax BBOI HH(OpMAIIUU TPOUCXOAUT Oe3
CrelHalIbHBIX MEPhEB UM MPUIIENIOB, TaK KaK padoyas MOBEpXHOCTH IIaHIIeTa 00aaaeT
"TaKTUJILHON 4yBCTBUTEIBHOCTHIO", OCHOBAaHHOM Ha UCIOJIb30BAHUU I1bE303IEKTPUUECKOTO
s¢dekTa. [Ipy HaXxaTHH HA TOUYKY, PACIIONOKEHHYIO B MpHUAEax pabodeil moBepXHOCTH
MJIAHIIETa, IO/l KOTOPOU MPOJIOKEHA CETKa U3 TOHYAWIIINX TPOBOAHUKOB, HA MJIACTHHE
MbE303JICKTPUKA BOSHUKAET PA3HOCTh MOTEHIINANIOB. KOOpAMHATEI 3TON TOUKH
00HapyKUBAIOTCS IPOrpaMM O -ApaiiBepOM, CKAHUPYIOLIEH CETKY TPOBOJHUKOB. DTa
porpamMma BBITIOJHUT OTOOpakKeHHE TOUKH Ha IKpaH MOHUTOpa. [Ibe30amekTpuueckue
JUTHTal3ephl O3BOJISIIOT YEPTUTH HAa pabouell MOBEPXHOCTH IUIAHIIETA, CJIOBHO Ha OOBIYHOM
YEPTEKHOM JIOCKE, U TAKUM 00Pa30M BBOAUTH JaKe HECYIIECTBYOIIHE n300paxkeHus. [1pu
sTOM rpadudeckas nHpopmaius BBoauTcs ¢ paspemenuem 400 dpi.

KcraTtu roBopsi, Ha 9TOM K€ MPUHITUIIE OCHOBAHBI HOBBIE KOOPIUHATHBIC YCTPOHCTBA JIJIsI
paboTsl B rpadmueckoM nHTepdeiice monp3oBatens (B onepanuonHoii cpeae Windows nim
0S/2), npenHazHaYeHHBIC IS 3aMEHBI TPATUIIUMOHHBIX MBIIIEK U TPEKOOJIOB. Besikuid, KTo
po0OBaJ BOCIOJIb30BATHCS TAKUMHU TAaKTUJIBHBIMHU YCTPOUCTBAMH, H3TOTOBJICHHBIMH,
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Harnpumep, srmoHckor pupmoii Toshida, Mmor yoenutbcs, 4To ropa3ao yaoOHee U jerye
BOJIUTH TAJIBIIEM TI0 OKOIIKY JUTUTai3epa pa3MepoM MeHee CIIMYEIHON KOPOOKH, 1eM
MOJIb30BATHCSl OOBIYHOW MBIIIKOW: KYPCOp Ha DKpaHE BECbMa MOCIYIIHO U YyTKO ITOBTOPSIET
JBYDKCHHMSI TTaJIbIIa Ha TUTaHmeTe. Hu KakuX JTONMOJHUTEIBLHBIX KHOIIOK B TAKOM JIUTUTAN3epe
HeT. YKa3aB Ha SKpaHe JUCIUIes HY>KHBIH BBIOOpP, TOCTATOYHO JBAXKABI CTYKHYThH HaJbLEM 10
OKOIIIKY ¥ KOMITBIOTEP MONMET COOOIICHHUE.

Jna BBoaa rpaduueckoil H”HGpOpMAaIMK MOTYT TaK K€ UCIOIb30BaThCS HEKOTOPHIE BUIbI
IUTaHIIETHBIX I'padonoctpouteneil. OnHako MHOTHE TOTOBBIE H300pakeHus (pororpadum,
YepTEKU, PUCYHKH, KapThl, Ipa(UKy, claiibl, KHHO-(DUIBEMBI) TOpPa3ao0 y1oOHee BBOAUTH C
IIOMOIIBIO CIIENMAIBHOrO BUACOAUTUTa3epa. B mpocTeieM cirydyae BUIECOAUTUTAN3EPOM
MOJKET JJaXKe CIIyKUTh BUAEO-KaMepa. B HacTosiee BpeMst BBIITyCKaeTCsl MHOXKECTBO
CHelHaNIbHBIX TpaUYeCcKUX CUCTEM C Pa3IMYHBIMU THIIAMH BHICOAUTUTAN3EpPOB,
MO3BOJISIIOIIMX BBOJUTH B KOMITBIOTEP I[BETHBIE N300pakeHust ¢ Oymaru wiu co crnaiinon. K
YHCITy BUJICOJUTUTA3epoB OTHOCUTCA U iU (poBast poTokamepa.

B coBpeMeHHBIX KHHOCTYAMSIX TPUMEHSIOTCS ClIeUaIbHBIC TUTUTAN3EPHI JIJIS TepeHoca
M300pa)KEeHUS ¢ KHHOIUICHKH B KoMIboTep. [1ocie nudpoBoit 00padoTku n300paxeHue
CHOBa MTOMEIAETCs Ha IJICHKY. B CBS3U ¢ 3TUM MOroBapuBaIOT, YTO CKOPO KOMITBIOTEPHI
CMOTYT BOOOIIIE BHITECHUTDh U3 KHHO )KUBBIX aKTEpOB. Takoe MpeanoaoKeHue BIOJHE
peanpHO. Harrpumep, B KoMIbIoTep BBEAYT (poTOrpadmit KHHO3BE31, KOMIIBIOTEP
CHHTE3UPYET U3 dTUX CHUMKOB HEKHU TTPOU3BOJIBHBIN IMEPCOHAXK, KOTOPBIH CBOMM OO0JIMKOM
OyZeT TOYHO COOTBETCTBOBATh BKyCaM 3pUTEJIEeH. 3aTeM 3TOT CHHTETUUYECKU I Tepoil MOKET
OYEHb MPaBIONOA00HO "0KUTH'" Ha IKPAHE, U MIPU 3TOM COBEPILIATH HEBEPOSTHBIEC TPIOKH,
CIIOBHO MEPCOHAX MYJIbTHILTHKAIUH.

JururaiizepoM B KOMIbIOTEPAX KHHOCTYAUN YK€ CErofHs BBOAAT GoTorpaduu rnemnszaxen u
HapHCOBaHHBIE JE€KOpaluu, MHTEPbEphl U KOCTIOMBI. HasBUraercs smoxa BUPTyaabHOU
pEaNBbHOCTH, CO3JaHHON B IIAMATH KOMIIBIOTEDA.

3.13 llpakTnueckoe 3ansaTue Ne 13 (4 yaca)
Tema: «Buasl apxurextyp JIBC»
3.13.1 3apa4u padoThI:
1. Hayuutscs pasdupatses B JIBC
3.13.2 Kparkoe onucanue nNnpakTu4ecKoro:
JIBC c BbIZICJICHHBIM CEPBEPOM
Onuopanrossie JIBC

3.13.3Pe3yabTarhbl 4 BHIBO/JbI:

1. JIBC c BbII€JIEHHBIM CEPBEPOM.
[Tpu BBIOOpE KOMMBIOTEpa Ha poiib (ailloBOro cepBepa HEOOXOAMMO YUYUTHIBATH CIEAYIONINE
(hakTOopbI:
* OBICTpOACICTBHE MTPOLIECCOpa;
* CKOPOCTb JI0CTYyMa K (haiiam, pa3MELIeHHBIM Ha XK ECTKOM JUCKE;
* eMKOCTb JKE€CTKOI'O JINCKa;
* 00bEM OTEPATHBHON MaMSITH;
* YPOBEHb HAJICKHOCTH CEPBEPA;
* CTEIIECHb 3aLIMUILEHHOCTU JaHHBIX.
Bosnukaer Bompoc, 3auem (aiin-cepBepy BBICOKOE OBICTPOACHCTBHE, €CIH TMPHKIAJIHBIC
MIPOrpaMMBbl BBITTOJIHSIOTCS Ha pabounx craHiusax? Bo Bpems pabots! Gonbioit JIBC daitnoBsrii
cepBep o0OpabaThIBaeT OrpOMHOE KOJMYECTBO 3alpOCOB Ha OOCHyKMBaHue (ailioB, a Ha 3TO
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3aTpavynBaETCsl 3HAYUTEIBHOE MPOI[eCCOpHOE BpeMs. [l TOro, 4To0bl YCKOPUTH 00CTyKUBaHUE
3alpocoB M €O37aTh Y MOJb30BaTENs BIIEYATIECHUE, YTO UMEHHO OH SIBJIIETCSl €IUHCTBEHHBIM
KIIMEHTOM CETH, HEOOXOUM OBICTPOICHCTBYIO LU TTPOIIECCOP.

Ho Bce jxe Haubosiee BaKHBIM KOMIIOHEHTOM (haliIoBOro cepBepa SBISIETCS JMCKOBBIN
HakonuTeab. Ha HeM XpaHsATcs Bce daitibl mojb3oBateiell ceti. beictpora gocTyma, eMKOCTh U
HaJIOKHOCTh HAKOMHUTEISI BO MHOIOM OIPEACISIOT, HACKOIbKO JS(PQPeKTUBHBIM Oyner
UCIOJIb30BAaHUE CETH.

CereBsie OC ¢ BbIICTECHHBIM (aiii-cepBepoM OOBIYHO HMEIOT 0oJiee BBICOKYIO TMPO-
U3BOJUTENBHOCT, MOCKOJIbKY OHM ONTHUMM3MPOBAHBI MMEHHO I10J BBIIOJHEHHE OmIepaluil ¢
¢daiinamu. B mpunHIune, HUKakux Ooyiee Ba)KHBIX JEWCTBUI Ha BBLIETEHHOM (ailin-cepBepe He
BBITNIOJHSIETCS. 3HAYUTENILHOTO IOBBIIIEHUS IMPOM3BOAUTEIBHOCTH PadOTHI cepBepa MOYKHO
JOOUTHCSI, YBEIMUMBAsI €r0 ONepaTUBHYIO NaMATh. B onHOpaHroBoil cetn 128 merabaiT namstu
MOXET OBITh BIIOJIHE JIOCTATOYHO, B TO BpeMs KakK Ui KPYIMHOH CETH C BBIACICHHBIM (haiii-
CepBEepOM JKenaTelnbHa MaMsiTh odbemMoM 512 u Oomee merabaiit. Eciam ¢aiinoBbiii cepsep
CHa0XEH ONepaTUBHOI MaMAThIO JOCTATOYHOrO0 00BEeMa, TO OH UMEET BO3MOXKHOCTh HUMEHHO B
OIEPAaTUBHOM MaMATH XpaHUTh T€ 00JACTU TUCKOBOI'O IMPOCTPAHCTBA, K KOTOPHIM OOpaIaloTCs
Haubonee yacto. Takol MeTOJ XOPOLIO U3BECTEH, YACTO NMPUMEHSETCS 111 YCKOPEHUs JocTyna
K JaHHBIM Ha o0bIuHbIX I1K 1 Ha3pIBaeTcs MeronoM K3mmpoBaHus. Beap ecnu uner obpaiuenue
K (aiiny, JaHHBIE KOTOPOro B JIAaHHBI MOMEHT HAaXOIATCS B KdIIE, CEPBEP MOXKET IepenaThb
UCKOMYIO HH{QOpManHio, He oOpamasich K OUCKy. B pesyapTare 3TOro OyAeT IOCTUTHYT
3HAUYUTEIbHbIN BPEMEHHOW BBIUTPBILLL.

CereBoif anmamnTep, yCTaHOBIEHHBbIH Ha (HalIOBOM cCepBepe - ATO TaKoe YCTPOMCTBO, 4epes
KOTOpOE MPOXOAT MPAKTUYECKU BCE IaHHbIE, (PYHKLIHOHUPYIOLIHME B JIOKAJIBbHOI ceTu. B cBsI3H ¢
3TUM HEO0OXOIMMO, 4TOOBI 3TOT aaantep padboran ObicTpo. CeTeBOM aganTep CTaHOBUTCS Oolee
OBICTPOJIEHCTBYIOLIMM B PE3yJIbTaTe, BO-NIEPBBIX, MOBBILIICHUS €ro Pa3psJHOCTU U, BO-BTOPBIX,
yBenmdyeHus obobema ero cobctBenHoro O3Y. Ha daiin-cepBepe NomKeH OBITH YCTaHOBIICH
cereBoit ananrtep ausa wuHbl PCI, 4To mo3BoJsieT moaaepKMUBaTh BEICOKYIO CKOPOCTh Mepeaadu
JTAHHBIX.

2. Ognopanrossie JIBC.

B o1HOpaHTOBBIX CeTAX 000N KOMIBIOTEP MOKET OBITh M (paillIoBBIM CEpBEPOM, U padoueit
CTaHUMEW OAHOBPEMEHHO. IIpeuMyIiecTBO OAHOPAHTOBBIX CETEH 3aKIHOYAETCS B TOM, YTO HET
HEOOXOMMOCTH KOMHPOBATh BCE HMCIOJB3YEMbIE CPa3y HECKOIBKUMH IOJIH30BATEISIMH (ailibl
Ha cepBep. B mpuHnumne mo0oi moib30BaTeNlb CETH MMEET BO3MOXKHOCTH HCIOJIb30BAaTh BCE
JaHHBIE, XpaHSIIUECs Ha JPYrUX KOMIIBIOTEpax CeTH, U YCTPOICTBa, MOIKIIOUEHHBIE K HHM.
OCHOBHOI1 HEeLOCTaTOK PadOTHl OJHOPAHTOBOW CETH 3aKJIIOYAETCsl B 3HAUUTEIHHOM YBEIHUECHUU
BPEMEHM pEILEHUs] NMPUKIAAHBIX 3a4ady. DTO CBSI3aHO C TEM, YTO KaKIbli KOMIBIOTEP CETH
oTpaOaThlBaeT BCE 3alpoChl, HAYIIME K HEMY CO CTOPOHBI JPYTHX I0JIb30BaTEsIEH.
CnenoBaTenbHO, B OJHOPAHIOBBIX CETAX KaXJbI KOMIbIOTEp paboTaeT 3HAYUTEIBHO
MHTEHCHUBHEE, YeM B aBTOHOMHOM PEXUME.

3aTpaThl Ha OPraHU3alUI0 OJHOPAHTOBBIX BBIUMCIUTENBHBI CETe OTHOCUTENILHO HeOObIlIue,
OnHako Mpy yBEIMYCHUH 4YMCla pabodyuii ctaHiuil 3 (PEKTUBHOCTh MX HCIIOJIB30BAHUS PE3KO
ymenbiaercs [loporosoe 3HaueHne 4ucia pabOYMX CTAaHIIMKA COCTABIIACT, MO OIEHKaM (PUPMBI
Novell, 25-30. Ilo3ToMy OJHOpPAaHIOBBIE CETH HCIONB3YKOTCS TOJNBKO [UI OTHOCHTEIBHO
HeOoIbIINX pabovyuX rpyIIIL.

> Copoep Tepmusaiop
{ ' Apxurexrtypa JIBC.

PaznuuaroT Tpu Hamboliee pacmpoCTpaHEHHBIE CETEBBIC
apXUTEKTYphl,  KOTOpbIE  MCIOJNB3YIOTCS W TS
OAHOPAHT OBBIX ceTel u JJIA cerel ¢ BbIACIICHHBIM (baﬁn-
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cepBepoM. JTO TaK Ha3bIBaeMble IIMHHAS, KOJIbLIEBAs U 3B€3/1000pa3Hast CTPYKTYPBI.
B cnyuyae peanmzanny MUHHOM CTPYKTYpbl BCE KOMIIBIOTEPHI CBSI3bIBAIOTCS B 11eMOUKy. [Ipnuem
Ha ee KOHIIaX HaJl0 pa3MECTUTh TaK Ha3bIBa€Mble TEPMUHATOPBI, CIyXKaIIKe /sl TallleHHs CUrHa-
ma. Ecim ke XoTs Obl OJUH W3 KOMIBIOTEPOB CETH C IIMHHOM CTPYKTYpOW OKas3bIBaeTcs
HEUCIPaBHBIM, BCS CETh B IIEJIOM CTaHOBUTCS HEPaOOTOCIOCOOHOH. B ceTsx ¢ MUHHOM
apXUTEKTYypol i1 OOBEAMHEHUS KOMIBIOTEPOB MCIIONb3YETCSl TOHKUI M TOJCTBIM KaOenb.
MakcuMasbHas TEOPETHYECKH BO3MOXKHASI MPOIMYCKHAs CIIOCOOHOCTh TaKUX CETEH COCTaBISeT
10 M6ut/c, Takoif mpOMyCcKHON CIIOCOOHOCTH /ISl COBPEMEHHBIX MPUIIOKEHUH, HCTIOIb3YIOLINX
BHUJICO- U MYJIbTUMEIUNHBIE JaHHBIE, SBHO HEJOCTaTOYHO, [l0o3TOMYy NHOYTH MOBCEMECTHO
MPUMEHSIIOTCS CETU € 3B€3/1000pa3HON apXUTEKTYPOM.
JJ1 TOCTPOEHUS CETH C 3BE31000Pa3HON apXUTEKTYPOI B LIEHTPE CETH HEOOXOAMMO Pa3MECTUTh
KoHLIeHTpaTop. Ero ocHoBHas ¢yHKIusS - oOecnedeHHe CBA3M MEXKIYy KOMIIBIOTEpaMH,
BXOAAIIMMH B CeTb. 1O €CTh BCE KOMIIBIOTEPHI, BKIIOYas (aii-cepBep, HE CBS3BIBAIOTCS
HEMOCPEICTBEHHO JPYr C OPYrOoM, a NPUCOCTUHSIOTCS K KOHIIGHTpaTopy. Takas CTpyKTypa
HaJIeKHee, MTOCKOJIbKY B CIy4ae BbIXOJAa U3 CTPOsl OAHOM M3 pabodyuX CTaHIMH Bce OCTAIbHBIE
COXPaHsIOT paboTOCIOCOOHOCTh. B ceTsix ke ¢ HIMHHOW TOINOJIOTMEH B cllydae HOBPEXKACHUS
kalenst XOTs Obl B OJJHOM MECT€ MPOMCXOAUT pa3pblB €IMHCTBEHHOIO (PU3MUYECKOro KaHaia,
HEOOXOAUMOro sl ABMXKEHUs curHana. Kpome Toro, cet ¢ 3Be37000pa3HOM ToIosIOrHen
nopaepxuBator TexHonorun Fast Ethernet m Gigabit Ethernet, 4yTo mo3BoJisieT yBeIUUUTH
IPOITYCKHYIO CIIOCOOHOCTb CETH B JIECATKHU U JJa’Ke COTHU pa3 (pasymeeTcs MpH MCHOJIb30BaHUN
COOTBETCTBYIOLIMX CETEBBIX aJalITepOB U Kabdeeil).
KounbreBast cTpykTypa MCIonb3yeTcst B OCHOBHOM B ceTsix Token Ring u Mano yem oriamuaercs
oT muHHOM. Takxke B ciaydae HEUCIPABHOCTH OJHOI'O U3 CETMEHTOB CETH BCSl CETh BBIXOJUT M3
crpos. IIpaBaa, ornagaer He0OOXOAUMOCTh B UCIOJIb30BAaHUU
TEPMUHATOPOB.
B cern n1000i CTPYKTYypbl B KaXJbli MOMEHT BPEMCHH
OOMEH TaHHBIMH MOXET MPOUCXOAUTH TOJIBKO MEXIY IBYMs
KOMIIbIOTEpaMH ofHOro cermeHta. B ciywae JIBC c
BBIZICICHHBIM  (paili-cepBepom - 23TO  aiin-cepep U
: TR MPOM3BOJIbHAS pabodasi CTAaHLUSA; B Cilydae OJHOPAHTOBOM
, N/ ‘ @ JIBC - aTo0 moOble Be pabovyue CTaHIUHU, OJTHA U3 KOTOPBIX
v X \ BbITONHACT (yHKIMM (aitn-cepBepa. YNPOLIEHHO THAJIOT
N0 2 &\‘}/ MeXIy Qaiin-cepBepoM U paboueil cTaHIMEN BBITJIAIUT TaK:
N @ OTKPBITh (ailyl - MOATBEPIUTH OTKPBITHE (aiina; rmepenarsb
y @/ JaHHble (aiima - mepechbulKa JIaHHBIX; 3aKpbITh (ailn —
 Poicuon Pabouan HOATBEP)KACHUE 3aKpbITHs (aiina. YmpasiseT IualoroMm
CeTeBast ONIEPAaLlMOHHAs CUCTEMA, KIMEHTCKHE YaCTH KOTOPOU
JIOJKHBI ObITh YCTaHOBJIEHBI HA pa00YMX CTAHIUAX.
OcraHoBuMcs mojapoOHee Ha NpUHIMNAX paboTel cereBoro agamntepa. CBA3b MEXIY
komnbroTepamu JIBC ¢usnueckn ocyuiecTBisieTcss HA OCHOBE OAHOM U3 JIBYX CXEM - OOHapyKe-
HUS KOJUIM3MM M mepepaud Mapkepa. Meron oOHapyKeHHs KOJUIM3MH HCIOJb3yeTCs
cranmapramu Ethernet, Fast Ethernet u Gigabit Ethernet, a mepenaum mapkepa - craHAapTOM
Token Ring. B cersix Ethernet aganrepsl HenmpepbIBHO HAXOIATCS B COCTOSIHUM TPOCTYITMBAHUS
ceru. [l mepenaum JaHHBIX CepBep MM pabouas CTaHLUS JTOJDKHBI TOKJIaThCs OCBOOOXKIEHUS
JIBC ¥ TOnbKO IOCE 3TOro MPUCTYHNUTh K nepenaye. OQHaKO HE MCKIIOYEHO, YTO Ieperayda
MOJKET HayaThCsl HECKOJBKUMU Y3JIaMU OJJTHOTO CETMEHTa CETH OJHOBPEMEHHO, YTO MPHUBEAET K
KOJUTM3UU. B ciyyae BO3HMKHOBEHHUS KOJUIM3MH, Y3Jbl JIOJDKHBI MOBTOPUTH CBOM COOOIICHMS.
[ToBTOpHast Tmepenada TNPOU3BOAMUTCSA AJaNTEPOM CAMOCTOSITENBHO 0€3 BMeIaTeIbCTBA
mpoleccopa KommbloTepa. Bpems, 3arpaunBaeMoe Ha IpeoOJCHUE KOJUIM3UHM, OOBIYHO He
MpeBbIIIaeT OAHOM MuKpocekyH[Ibl. [lepenaua coobmienuit B cersix Ethernet mpousBomutcs
nakeramu co ckopoctbio 10, 100 mu 1000 M6ut/c. EctecTBeHHO, peanbHas 3arpyska CeTd
MeHbIIIe, MOCKOJIbKY TpeOyeTcss BpeMsi Ha IMOATOTOBKY MakeToB. Bce y3mbl cermeHTa cetu
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IPUHAMAIOT COOOIICHHUE, TepeaBaeMoe KOMIIBIOTEPOM 3TOr'0 CErMEHTa, HO TOJIIBKO TOT Y3ell,
KOTOpPOMY OHO aJpECOBAHO, IMOCHIIAET NOATBEPXKAeHHE O TpueMe. OCHOBHBIMH MOCTaBIIMKAMHU
obopynoBanus aiis cereil Ethernet sBistores pupmsl 3Com, Bay Networks (HegaBHO KOMITaHUS
Nortel kynuna Bay Networks), CNet.

Pafioson cranyms

BJIBC c¢ mnepenadeil mapkepa COOOIIEHHUS IEpeIaroTCs
MOCJIEIOBAaTEAbHO OT OAHOrO Yy3/l1a K JApPYroMy BHE
3aBHCHMOCTH OT TOrO, KaKyl apXUTEKTypy HMEET CETh -
KOJNBIEBYIO WM 3Be3moo0pa3Hyto. Kaxnmwii y3enm ceTu
MOJIy4aeT MakeT OT coceqHero. Ecinu JaHHBIA y3en He
ABIISIETCS aJpecaToM, TO OH MepeAaeT TOT )K€ CaMbli MaKeT
cienyromeMy  y3ay. llepenaBaemplii  Maker  MOXKET
cozepaTh MO0 JaHHBIE, HANpaBJSEMbIE OT OJHOIO y3Ja
apyromy, au0o Mapkep. Mapkep - 3TO KOpOTKOE
cool1ieHue, ABIAOIIeecs MPU3HAKOM HE3aHATOCTU ceTu. B
TOM cily4ae, Korma paboyeil cTaHIMHM HEOOXOIUMO
Pabiowan cromuns nepefaTtb COOOLICHHE, €€ CeTeBOHM ajamnTep OKUIaeTcs

MOCTYIJIEHUSI Mapkepa, a 3areM ¢GopMHUpyeT IaKer,
copepXalluid aHHbIE, U IepeaeT 3TOT makeT B ceTb. Ilaker pacnpocrpanserca no JIBC or
OJIHOTO CETEBOr0 ajanTepa K APyroMy J0 TeX IOp, IIOKa HE JOMAET N0 KOMIIBIOTEpa-aapecara,
KOTOpPBIM MpOM3BENET B HEM CTAaHJAPTHbIE W3MEHEHMS. OTH HW3MEHEHUs SBISAIOTCS
HNOJATBEPXKACHUEM TOr0, YTO JAaHHbIE AOCTUINIM ajapecaTta. Ilocie 3Toro maker mpoioKaer
nBuxenue ganpiine o JIBC, moka He BO3BPaTUTCS B TOT y3€Il, KOTOPHIA ero copmupoBat. Yzen
- WCTOYHUK yOexaaercs B NPaBWIIBHOCTU IEpeAaud MakeTa M BO3BpaIllaeT B CETb MapKep.
Baxxno otmeruts, uto B JIBC ¢ nmepenaueit mapkepa GyHKIMOHUPOBAHUE CETH OPraHU30BAHO
Tak, YTO KOJUIM3MM BO3HUKHYTh He MoryT. IIponmyckHas criocoOHocTh cereil Token Ring paBHa
16 Mowurt/c. O6opynoBanue s cereir Token Ring mpousBoaut IBM, 3Com u HekoTopbie
npyrue GUupMsl.

Pobeyos cTonyger

3.14 IlpakTnueckoe 3ausitue Ne 14 (4 yaca)
Tema: «Apxurexkrypa Ethernet»
3.14.1 3apa4u padoThbI:
1. HayuuTbcs pa3dbupathes B apxutekType Ethernet
3.14.2 Kparkoe onucanue NpakKTH4eCKoro:
Apxurekrypa Ethernet
I'urabuthsit Ethernet
10-T'urabutHsiii Ethernet

3.14.3Pe3yabTaThbl 4 BHIBO/bI:

1. Apxutektypa Ethernet
[MonynsipaocTs Ethernet Hepenko BbI3BIBACT yAUBICHUE. JTa TEXHOJIOTHS U3HAYAIBHO HE
spisercs 3gdexTuBHoM. Ha camoM aene Toapko 37 % mosiockl MponyCcKaHus MOAXOIUT JJIS €€
(dbyHKIIMOHUpOBaHUs, Tak Kak Ethernet paboraer B yCIOBUAX OJTHOBPEMEHHOT'O UCIOIb30BaAHHUS
KaHala CBS3M. Y CTPOICTBA, MOAKIIOUYECHHBIE K JIOKajdbHOU ceT Ethernet, mpociymmBarOT TMHIIO
Y OKUJIAIOT €€ OCBOOOXKICHHUS JJIsl OTHPaBKK coodmenus. Ecimu 1Ba ycTpolicTBa 0 JHOBPEMEHHO
HaYWHAIOT MepeIavy TaHHbBIX, U UX MaKEThl CTAIKUBAIOTCS, TO 00€ Tepeaun MpephIBAIOTCS, U
pabouue CTaHIIUU Yepe3 HEKOTOPOE BPEeMsl, ONPEACIIeMOe CIydaiHbIM 00pa30M, OCYIIECTBIISIFOT
HOBYIO MIOMBITKY OTIPABKU JaHHBIX.
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Ethernet ucnonssyer anroputm CSMA/CD (Carrier Sense Multiple Access with Collision
Detection - MHOKECTBEHHBII JOCTYIT C KOHTPOJIEM HECYIIEi 1 00OHAPYKEHHEM KOH(IHUKTOB) JIJIsI
MPOCITYLIMBaHUS JIMHUH, PACIIO3HABaHUSI KOJUIM3UU U npepbiBaHus nepepaun. CSMA/CD
apisiercs "cBerodopom" Texnonoruu Ethernet u ciyxut a1 npenoTBpalieHus 6ecrnopsgouHbIX
CTOJIKHOBEHHMI MakeToB B ceT. Ha pucynke 1.5 mokaszano, kak paboraet anroputm CSMA/CD.

CarMeHT nokaneHoi c=tr Ethernst
aJlHHMA CROGOIHA ANa nepanaumnTe

aJlanMa ceobonnas

L —

I R R e
TTTIT:

CTanuue NpocnyMBSIOT AMHMID HA HANWYAS NEPEABAEMEL JaHH .
EcnW nuuna ceoGogya, NpOoMCEOguT oTNPpaeka nakata

OBHapYXEHME KOMNMIMK; 052 CTAHILMK NPEKPALIINT Napagay M Yapes NpoMakyToK
BpEMEHN, ONPSENASMULI CryuailHEM OBFE20M, OCYILECTENAOT NOBTOR OTARIEKM

Puc. 1.5. Pa6ora anroputma CSMA/CD

Texnonorus Ethernet ncnonps3yer o0111yro cpeny nepegadu, No3TOMY Bce yCTpOHCTBa
nokaibpHO# cetn Ethernet momy4arot Bce cooOIIEHUS, a 3aTeM ITPOBEPSIOT, COBIAAACT JIH a7 pec
Ha3HAYEHUS ¢ COOCTBEHHBIM aJIpecoM ycTpoiicTBa. Ecim anpeca coBmagaroT, TO COOOIIEHUE
MIPUHUMACTCS ¥ IPOXOJIUT Yepe3 BCe CeMb YPOBHEH CTEKa, B IPOTUBHOM CITydae COOOIICHHE
OTOpachIBaCTCA.

Peanuzanus koMmMyTHpyeMoi apXuTeKTyphl ceTd Ethernet umeeT npenmyiecTBo B TOM, YTO
JIMHUU, CBSA3BIBAIOIME KOMMYTATOP C YCTPOMCTBAMHU, TOAKIIOYEHHBIMH K CETH, TOTYYatOT
MOJIOCY MPOMYCKaHNU MaKCUMaJIbHOW HIMPUHBL. TO OOBSICHSIETCS TEM, UTO NepeaBaeMble
MTaKeThl HE OTIPABIIIIOTCS IMPOKOBEIAHUEM KO BCEM YCTPOMCTBAM CETH, a IEPEJAIOTCS OT
KOMMYTATOpa K MyHKTY Ha3HAYCHHUS.

2. 'mradutuslii Ethernet
I'urabutheiii Ethernet siBnsiercs pacmupenuem Ethernet-ctannapra 1o ckopoctu 1000 M6/c.
Takoii ckauok BbI3BaH TE€M, UTO OH HaclleAyeT BO3MOKHOCTH Apyrux Ethernet-cnennduxanmii
(ucxomuoro 10-meradbutHoro Ethernet u 100-merabutaoro Fast Ethernet).

Texnonorus rurabutHoro Ethernet siBnsieTcst ocHOBHBIM KOHKYypeHTOM TexHonoruun ATM. (06
9TON TEXHOJIOTUU MBI OyJIeM KpaTko roBopuTh fanee). Tak kak Ethernet siBnsieTcst camoii
MOIYJISIPHOM ceTeBOi TexHoorueu, To ruradbutHeiii Ethernet Bemurpeisaer y ATM, nockoibKy
ABIsieTcs Oosiee M3y4eHHBIM. MI3HauanbHO OH pa3zpadaThIBasics IS SKCIUTyaTallud B JIOKAJIbHBIX
CeTsiX, HO IIPU BO3PACTaHUU CKOPOCTH Iepeaun NaHHbIX 10 1 ['0UT/Cc ero MoXXHO MCIOIB30BATh
B kauectBe WAN-TEXHOJIOTHN.
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Hecmotps Ha BbICOKYIO cKOpoCTh niepenaun, Ethernet He coBceM MOAXOAUT ISl FI00AIBHBIX
ceTeil. DTa TeXHOJIOT U UCMOJIBb3YET KaAphl MEPEMEHHOTr0 pa3mepa - oT 64 1o 1400 Gaiit, 4To HE
cooTBeTCTBYeT Xapakrepuctukam ATM o kauectBy obcimyxuanus (Quality of Service, QoS).

[Tpumeuanue. KauectBo obcnyxkuBanus (QoS) rapantupyet Haubomee 3hpHekTHBHYIO OTIPABKY
u nonydenue nakeros. B "[logkmouenus k padouum rpynnam" Mbl 0osee mopooHO
paccmotpum QoS u ero peammzainuio B Windows XP.

Pazymeercs, 0 KOHKPETHBIX HYk/1aX U HKCILTyaTallMOHHBIX BO3MOXKHOCTAX OpPraHu3alui MOKHO
TOBOPUTH 10JIT0. Eciii KOMIaHus HE AeaeT akIleHT Ha XapakTepucTuku QoS u umeer
JocTaTouHyro 0aszy 3HaHui 00 Ethernet, To naeanbHBIM pelieHUEM Il HEe SIBISIETCS
rurabutHblil Ethernet. [TomysipHbIM perieHHEM TaKOM CETH SBISETCS MOAKIIOYEHUE JTOKAIBHBIX
cereit oOuiero nocrtyna ¢ rexHosorueit Fast Ethernet k marucrpaneHoli cetu, padoTaroien 1no
texHonoruu ruradbutnoro Ethernet.

3. 10-rura6utHslii Ethernet
Crnenyromiei cryneHbkoid B pa3putuu Ethernet ctan 10-ruraduthHsiii Ethernet. Ckopoctu
nepenaun 10 Mout/c u 100 Mout/c B rexnonoruu Ethernet nenaroT ee xopoumm cnocodom
JI0CTyTa K JaHHbIM, ruradbutHeiil Ethernet cranoBuTcs nperennenToM Ha poiab WAN. A 10-
rurabutHas peanusanus Ethernet cranoBUTCS HacTosILIEH I7100aIbHON CETEBOM TEXHOJIOTHEH.

10-rurabutHsiii Ethernet ncons3yet Ethernet-npotokon, popmat kaapa u pazmep kKaupa,
omnpenenennbie B cnenudukanuu IEEE 802.3. IlepemenHsblil pazmep KaJIpoB MO -MPEKHEMY
ocraercst mpo0aeMoi, 0JJHAKO MPUHIUIHAIBHBIX TPYAHOCTEH JUIsl TPYIIUPOBKH MHOXKECTBA
MEJIKHX MTAKeTOB B OAMH Ooubioi TpaHk (trunk) rexuomoruu 10-ruradbutHoro Ethernet, He
cymectByeT. Bece "3a" u "poTuB" JOKHBI pacCMaTPUBATHCS AJIs1 KOHKPETHOM OpraHu3aluu
WJIM CUTYyaluu.

3.15 llpakTnueckoe 3ansaTue Ne 15 (4 yaca)
Tema: «K MHOroMalIMHHbIE U MHOTOINIPOIECCOPHBIE BLIYMCINTENbHbIE CUCTEMbD)
3.15.1 3apauu padoThI:
1. OcBOUTH MHOTOMAIIMHHBIE U MHOT'OIPOIIECCOPHBIE BBIYUCIUTEIBHBIE CUCTEMBI
3.15.2 Kparkoe onucanue NpakTu4ecKoro:
MHoroManmHHbIE BBIYUCIUTENbHBIE CHCTEMBI
MHoromnpoieccopHble BHIYUCIUTENbHBIE CHCTEMBI
3.15.3Pe3yabTaThl H BHIBO/BI:

1. MHOroMamMHHbIE BBIYMCIUTEIbHbIE CHCTEMBI

Mnoeomawunnas  eviyucaumenvuas cucmema (MMBC) — cucrema  (KOMILJIEKC),
BKJIIOYaroniasi B ceds ae mim 0onee DBM (kaxkaas U3 KOTOpbIX UMeeT mpoueccop, O3V, Habop
nepuepuitHBIX YCTPOMCTB M paboTaeT moj ympaBieHuem cooctBeHHOH OC), CBS3M MEXITY
KOTOpBIMHU 00€CIeurBalOT BHITOJIHEHUE PYHKIMM, BO310xKeHHbIX Ha MMBC.

ITo xapaktepy csazeir mexany OBM MMBC MoHO pa3fenuTs Ha TPU THIIA: KOCBEHHO-,
WM C1a00CBSI3aHHBIC; IPSMOCBSI3aHHBIC; CATEIITUTHEIE.

B koceenno-, umu crabocsazannvix MMBC DBM cBsi3aHbl Ipyr C IPYyroM TOJBKO 4epes
BHeIIHUE 3anoMuHaroue ycrpoicrsa (B3VY). CtpykrypHas cxema takoro MMBC npusenena
Ha puc. 3.1. (mpu Tpex u OGomee DBM KOMIUIEKCHI CTPOSATCS aHAJOTHMYHBIM OOpa3zom). B
KOCBEHHO-CBA3AaHHBIX CHCTEMax CBA3b Mexay OBM  ocymecTBisieTcss TOJIBKO Ha
nH(popMalMoOHHOM ypoBHe. Takas opraHu3anus cBs3el OOBIYHO HCIIOJNB3YETCS B TeX Cilydasx,
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Korja HeoOXOJMMO TOBBICHTH HAJEKHOCTh KOMILIEKCa IMyTeM pe3epBupoBanus OBM. B stom
cllydae MOXKET OBITh HECKOJIBKO CIToc000B opranusaiuu padorst MMBC:

Pezepnass OBM HaxoauTcs B BBIKIIOYEHHOM COCTOSSHUM (HEHArpy>KEHHBIH pe3epB) H
BKJIFOYAETCS TOJIBKO MPHU OTKa3e OCHOBHOM DBM.

PesepBHass DBM HaxoauTcs B COCTOSHUHU IIOJIHOM TOTOBHOCTH M B JIFOOOW MOMEHT MOXKET
3aMEHUTbh OCHOBHYIO DBM (HarpyxeHHbIll pe3epB), IpuueM 100 He pellaeT HUKaKuX 3ajad,
100 paboTaeT B peXXKUMeE CAMOKOHTPOJIS, peliasi KOHTPOJIbHBIE 3a1a4H.

Jlisg Toro 4ToOBl MOJIHOCTHIO HCKIIOYUTH IEpEphIB B BbIJade pe3yibTatoB, ooe DBM, u
OCHOBHAsl U pe3€pBHAs, PEIIAIOT OJHOBPEMEHHO OJHHU M TE K€ 3aJa4M, HO PE3yJbTaThl BBIIACT
TOJIbKO OCHOBHasi OBM, a B cilyyae BbIXOJa Ce€ U3 CTPOs pe3yJIbTaThl HAYMHAET Bbl J1aBaTh
pesepBHas DBM.
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Puc. 3.1. CBsi3u 9BM B coctaBe MMBC

Ipsamoceazannvie MMBC o0manaoT cymecTBeHHO Oomnbiioi rudkocteio. B MMBC
CYIIECTBYIOT Tpu Buaa cBszed (puc. 3.1): odmee O3Y (OO03Y); npsimoe ympaBieHUE, HHAYEC
CBSI3b IpoLleccop — mpoleccop; agantep kaHan — kaHan (AKK).

Ces3p uepe3 OO3Y 3HauuTenbHO cHIbHee CBs3M uepe3 B3V, BcmencTBue TOro, uro
MpoLecCOpbl UMEIOT MpsiMoit 1ocTym K O3Y, X0Ts ToXe HHPOPMAIIMOHHAS.

HemnocpenctBeHHast cBsA3b MEXAY MPOLIECCOPAMU — KaHAT MPSIMOTO YIPABICHUS — MOXKET
OBITh HE TOJILKO MH(OPMAIIMOHHON, HO M KOMAaH/IHOM, YTO, €CTECTBEHHO, YIYy4IlIaeT AUHAMUKY
nepexosa OT OCHOBHOH OBM Kk pe3epBHOW W TO3BOJSET OCYIIECTBJIATH OO0Jee IOIHBINA
B3aUMHBIN KOHTPOJHL DBM.

Cs3p uepe3 ajamnTep KaHal — KaHal oOecleuuBaeT JOCTATOYHO OBICTPBIA 0OMeEH
uHpopmanueit mexny OBM, npu 3ToM 00MEH MOXKET NMPOU3BOAUTHCA OONBIIMMH MacCUBaMU
uHpopmanuu. B oTHomeHnun ckopoctu mnepenaun uH@opmanuu cBa3b yepes AKK mano
ycrynaeT cBsizu udepe3 obmee O3V, a B OoTHOUIEHHH O0beMa IepeaaBaeMoil MHPOpMaIH —
CBsI3M uepes oomiee B3Y.

[IpssimocBszanabie MMBC 103BOJISIIOT OCYIIECTBIISATh BCE CIIOCOOBI OpraHu3aiuu padoThl
MMBC, xapakrtepnsie ams cinadocBszaHHbIXx MMBC, Ho 3HaunTensHO 6oiiee 3G (HEeKTUBHO.

Hnst MMBC ¢ camennumnvimu ceazamu 9BM XapakTepHBIM SBISETCS HE COoco0 CBS3H, a
npuHUMIbl B3aumoaenctsun OBM. Crpykrtypa cBsaseil B carermmTHelx MMBC He ornmuaeTcs
oT BbIepaccMoTpeHHbIX (dame ucnosb3yetcss AKK). Ocobennoctpio 3tux MMBC sBnsiercs
TO, YTO B HUX, BO-TIepBbIX, DBM cCyliecTBEHHO paznuyaroTcs o0 CBOMM XapaKTepuCTUKaMm, a BO-
BTOPHIX, MMEET MECTO ONpeAeieHHas COMOAYMHEHHOCTh MAIMH M pa3nudue (QyHKIUH,
BBINMOJHSAEMBIX Kaxaoii OBM. OchHoBHas OBM (uamie Oojee BBICOKONPOM3BOIUTEIbHAS)
npeaHa3HavyeHa s OCHOBHOM 00paboTku nHdopmanuu. CaremnTHas (MOAYMHEHHAs MEHbIEH
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IPOU3BOAUTEIHLHOCTH) OCYIIECTBIIIET OpraHu3anuio oOMeHa uHdopmanueir ocHoBHoi OBM ¢
nepudepuitnpiMu yctpoiictBamu, B3V, ynanennsiMu abonentamu u 1.1. Hexoropsie MMBC
MOTYT BKJIIOYaTh HE OAHY, a HECKOJbKO caTeuIMTHhIX OBM, mpu sToM Kaxaas U3 HHX
OPHEHTUPYETCS Ha BBIIIOJIHEHUE ONPEIeICHHBIX PYHKLIUH.

Carenmutapie MMBC 3HauMTENbHO YBEIMYHMBAIOT MPOU3BOAUTEIBHOCTh, HE OKAa3bIBas
3aMETHOTO BJIMSIHUS Ha IMOKA3aTelld Ha/IeKHOCTH.

2. MHOronpoueccopHbie BHIYMCJIANUTEIbHbIE CHCTEMbI

Mnoeonpoyeccopnas eviuucaumenvras cucmema (MIIBC) — 310 cuctema (KOMILUIEKC),
BKJIIOYAIONMH B ce0s aBa mim Oornee mpomeccopoB, uMmerommx obmryro OII, obmme
nepudepuiiHble ycTpoicTBa U paboTtaromux noj ymnpasieHueMm eauHoid OC, koropas, B CBOIO
o4yepeqp, OCYLIECTBISET OOlee yNpaBiIeHHE TEXHUYECKUMHU U INPOTPaMMHBIMU CpEICTBAMHU
KomIuiekca. [Ipu 3ToM Kakaplii U3 MPOLIECCOPOB MOKET UMETh MHJUBUyaJIbHBIE, TOCTYIIHBIE
Toabko emy O3V u nepudepuiinsie ycrpoiicTsa.

Crnenyetr ormetuth, yTo MIIBC B anmapaTHOM IuUlaHe 3HAUUTENHHO Oosee CIOXKHBI YeM
MMBC. Ilpu 5ToM oCHOBHasg (QYHKIHS IO OpraHu3aldd BBIYMCIUTEIBLHOTO Ipolecca
Bo3naraetcst Ha OC, 4TO 3HAYUTETIHLHO OCIIOKHAET €€ MOCTPOCHHUE.

OpHako, HECMOTpsi Ha BC€ TPYIHOCTH, CBSI3aHHbIE C aNIapaTHOW W IPOrpaMMHOMN
peanmzanuei, MIIBC nonydaroT Bce Oouibliee pacnpocTpaHEHHE, TaK Kak 00JalaioT psiioM
JIOCTOMHCTB, OCHOBHBIE U3 KOTOPBIX:

BBICOKasl HaJISKHOCTh U TOTOBHOCTb 3 CUET PE3EPBUPOBAHMS U BOSMOKHOCTH PEKOH(PUTYpaALIUU;
BBICOKasi IPOM3BOJUTEILHOCTh 332 CYET BO3MOKHOCTH THOKOM OpraHu3aluy NapauienbHON
00paboTku HHpOpMaLUK U O0JIee TTOJIHON 3arpy3Ku BCEro 000pya0BaHUS;

BBICOKAsl 9KOHOMHYECKast 3(pPEKTUBHOCTh 3a CUET MOBBILIECHUS KO3(PPHUIIMEHTA HCIIOIb30BAHUS
000pyI0BaHUS KOMILJIEKCA.

CymectByer Tpu TuUma CTpyKTypHOM opranuzauun MIIBC: ¢ of0melt mmHOH; ¢
MEePEeKPECTHON KOMMYTaIuei; ¢ MHOroBXoaoBbiMu O3Y.

B MIIBC c o6weii wunoti mpodbiemMa cBsi3eil BceX YCTPOHCTB MeXAy co0o0il pemaercs
KpaifHe pOoCTO: BCe OHU COCAHMHSIFOTCS O0IIel IMMHOMN, TT0 KOTOPBIM IepenarTcs HHpopMaIus,
anpeca u curHanbl ympasienus (puc. 3.2). Uatepdeiic siBasieTcss OJHOCBA3HBIM, T. €. OOMEH
nHpopMmaiueil B 1000 MOMEHT BPEMEHH MOXKET IMPOMCXOAUTh TOJBKO MEXIY IBYMS
ycrpoiictBamu. Eciu moTpeGHOCTH B 0OOMEHE CyllecTBYeT Oosiee 4eM y JABYX YCTPOMCTB, TO
BO3HUKAET KOHQIMKTHAsI CUTYyalMsl, KOTOpasi pa3pelaeTcsl ¢ IOMOIIbIO CUCTEMBI IPUOPUTETOB U
OpraHu3alyy ouepereil B COOTBETCTBHU € 3THUM. OOBIYHO (YHKIMHU apOUTpa BBHIMIOJHSAET JUOO
nporeccop, MO0 crenuanbHOe yCTPOHCTBO, KOTOPOE PErUCTPUPYET BCe OOpaIleHHst K oOmen
IIMHE U paclpeessieT NIMHY BO BpeMEHHU MEXK/y BCEMU yCTPOMCTBAMU KOMILIEKCA.

ni nz2 KEE1 KBEZ
¥ } v ¥
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Puc. 3.2. MIIBC ¢ o0wieli neon

JIOCTOMHCTBOM TakOM CTPYKTYphl SBJISIETCS MPOCTOTa, B TOM YHCJIE€ HW3MEHEHUs
KOMILJIEKCa, a TaKXKe JOCTYNHOCTh Monyined O3Y 1t BceX oCTalbHBIX YCTPOMCTB.

Henocratkamu  siBasieTcst HEBBICOKOE  ObIcTpojeiicTBHMEe  (OJHOBpPEMEHHBIH OOMEH
nHpopMalueil BO3MOXKEH MEXAy ABYMs YCTpoiicTBamM, He OoJsiee), OTHOCHUTEIbHO HH3Kas
HAJISKHOCTh CUCTEMBI 3-3a HAaJIM4YHUs OOIIEeTo 3JIEMEHTa — IIUHBI.

MIIBC c¢ nepexkpecmmuoii KomMmymayuei TUIIEHbl HenocraTkoB, npucyumx MIIBC c
obmieit muHoM. B Takux MIIBC Bce CBS3M MeXAy YCTPOMUCTBAMHU OCYIISCTBIISIFOTCS C ITOMOIIBIO
KOMMYyTanmoHHoi matpuisl (puc. 3.3.). Kommyranunonnas matpuna (KM) no3Bosisier cBsA3bIBaTh
JpYT € APYToM JIt00YI0 Mapy YCTPOHCTB, MPUYEM TaKUX Map MOXKET OBITh CKOJILKO YTOIHO: CBSI3U
HE 3aBUCHAT APYT OT ApyTa.
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Puc. 3.3. MIIBC ¢ nepekpecTHON KOMMYyTaluen

B MIIBC c¢ mnepekpecTHOM KOMMYyTalued BO3MOXHOCTh OJHOBPEMEHHOM CBA3HU
HECKOJIbKMX Map YCTPOWCTB I0O3BOJISIET JOOMBATbCS OYEHBb BBICOKOH IPOM3BOIUTENIBHOCTU
KOMILJIEKCA.

Kpome Toro, k 10OCTOMHCTBAM CTPYKTYPBI C IEPEKPECTHOM KOMMYTallMEd MOKHO OTHECTH
IpOCTOTY W YHU(HUIMPOBAHHOCTh HHTEp(HEHcOB BCeX YCTPOMCTB, a Takke BO3MOXKHOCTb
paspelieHuss BceX KOH(UIMKTOB B KOMMYTAllMOHHOM Matpuie. BakHO OTMETHTh M TO, 4YTO
HapyLICHHE KaKOM-TO CBA3M INPUBOIAUT HE K BBIXOAY M3 CTPOS BCEro KOMILIEKCA, a JIMIIb K
OTKJIIOYEHHUIO KaKOoro-iubo yCTpoicTBa, T. €. HAJEKHOCTb TAKUX KOMIUIEKCOB JOCTATOYHO
BBICOKA.

Henocratkamu takux MIIBC siBisieTcs ClI0)KHOCTb HapalllMBaHUs, YTO TPEOYET yCTAHOBKU
HOBOW KOMMYTallMOHHOW MAaTpHILbl, a TaKXK€ TO, YTO MPH OONBIION HOMEHKIAType YCTPOUCTB
KM cTaHoBUTCA CHOXKHOM, TPOMO3/IKON U I0OCTATOYHO JOPOTOCTOSIIIEH.
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Puc. 3.4. MIIBC ¢ muHOorosxomossimM O3V

B MIIBC ¢ mHoco6x0006bimu  O3Y Bce, 4YTO CBS3aHO C KOMMYTAallMEd YCTPOMCTB,
ocymectisercss B O3Y. B arom cinydae mogynun O3V MMEIOT YMCIIO BXOAOB, PaBHOE YHUCILY
yCTpOMCTB, KOTOpBIE K HUM noakaodatoTcs. Ctpykrypa Takoro MIIBC noka3zana Ha puc. 3.4.

B orimune or MIIBC ¢ nepekpecTtHO KOMMyTalyei, KOTOpble UMEIOT LIEHTPAJIM30BaHHOE
KOMMYyTalimoHHoe yctpoiictBo, B MIIBK ¢ mHoroBxomoBsiMu O3V cpencrBa KOMMYTaIUu
pacrnpenesieHbl MEXIYy HECKOJIBKUMHU ycTpoicTBamu. Takoi cmoco0 opranmsanuu MIIBK
COXpaHsEeT BCE MPEUMYIIECTBA CUCTEM C IIEPEKPECTHON KOMMYTallMel, HECKOJIBKO YIpollas npu
9TOM CaMy CUCTEMY KOMMYTalUU.

Kpome mnpuBenenHslx CTpykTypHbix opranumzanuii MMBC wu MIIBC Hepenko
BCTPEYAIOTCS U CMEIIAHHBIE.

3.16 IlpakTnueckoe 3ausitue Ne 16 (2 yaca)

Tema: «Texnosorus Token Ring»

3.16.1 3agaum padoThI:

1. U3yunts Texnonoruto Token Ring;

2. O3HaKOMHUTBCS ¢ MAPKEPHBIM METOAOM JIOCTYIA K pa3/leNiIeMOi Cpee;
3. PaccmoTtpeth pusuyeckuii ypoBens Texnosoruu Token Ring.
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3.16.2 Kparkoe onucanue NpakTu4ecKoro:

Texuonorus Token Ring

dusnveckuii ypoenb TexHosoruu 10ken Ring
3.16.3Pe3yabTaThbl U BHIBO/IbI:

Cetu Token Ring, tak ke kak u cetn Ethernet, xapaktepusyer pazaensemas cpena
nepesadu JaHHBIX, KOTOpas B TaHHOM CJIy4ae COCTOUT U3 OTPE3KOB KaOes, COSAMHSIOIINX BCE
CTaHIIMU CETH B KOJbI0. KoNbIlo paccMaTpuBaeTcs Kak OOIIMH pa3lenseMblil pecypc, W IS
JIOCTymma K HeMy TpeOyercs He CIydyalHBId anroput™, Kak B cersx Ethernet, a
JNEeTePMUHUPOBAHHBIN, OCHOBAHHBII Ha IepeAadye CTaHUUSAM IpaBa Ha HCIIOJb30BAHUE KOJIbLIA B
OIpeNeJICHHOM TOpsiiKe. DTO MpaBo MepeAaeTcss ¢ MOMOUIbI0 Kajapa crheluaisHoro (opmara,
Ha3bIBAEMOT'0 MApKepoM I mokeHoMm (token).

Texnonmorus Token Ring Obun1 pazpaborana xommanueir IBM B 1984 ronmy, a 3atem
IepelaHa B KayecTBe mpoekra cranaapra B komureT IEEE 802, KOTOPBIN Ha €€ OCHOBE IIPUHSII B
1985 rony crangapr 802.5.

Ceru Token Ring pabGorator ¢ aBymsi OMTOBBIMH cCKopocTsimMu - 4 u 16 MoOwut/c.
CMmenieHue cTaHIMil, paboTalOIMX Ha Pa3IMYHbBIX CKOPOCTSIX, B OJJHOM KOJIbIIE HE I0MyCKaeTCs.

Texnonorus Token Ring sBisieTcst Goisiee ciioxHOW TexHojorued, yem Ethernet. Ona
obmajgaer cBoiicTBamu oTka3zoycroduuBoctd. B cerm Token Ring ompenenensl mpouenypsl
KOHTpOJIsL pabOThl CETH, KOTOPbIE UCHOJB3YIOT O0OpaTHYIO CBSI3b KOJIBIIEOOPAa3HOM CTPYKTYpHI -
IIOCJIAaHHBIM KaJp BCErJa BO3BpALAETCS B CTAaHLMIO - OTIPABUTENb. B HEKOTOPBIX Clydasx
oOHapy>KeHHbIE OIIMOKK B padOTE CETH YCTPAHSAIOTCS aBTOMATUYECKH, HAIIPUMEDP MOXKET OBITh
BOCCTAHOBJICH MOTEPSHHBIA Mapkep. B npyrux ciaydasx OmMUOKU TONBKO (PUKCUPYIOTCS, a MX
yCTpaHEHHE BHIMOIHIETCS BPYUYHYIO 00 CITYKHBAIOLINM IIEPCOHAIIOM .

JI1sl KOHTPOJS CeTH OJHA W3 CTAHLMHI BBINOJHAET POJIb TaK HA3BIBAEMOI'O AKMUBHO20
MoHumopa. AKTUBHBI MOHUTOpP BBIOMpAeTCs BO BpeMsl MHULIMAIM3AIMHN KOJIbA KAaK CTaHIIHS C
MakcMMaJbHbIM 3HaueHneM MAC-anpeca, Eciv aKTUBHBII MOHHMTOP BBIXOAUT U3 CTpOA,
npoleaypa UHUIMAIU3ALUKN KOJblla TTOBTOPSETCS M BHIOMpPAETCS HOBBIM AKTUBHBIA MOHHUTOP.
UroObI ceTh MOria OOHAPYXHTh OTKAa3 aKTUBHOTO MOHHUTOpA, MOCIETHUN B pabOTOCIOCOOHOM
COCTOSIHUU KaXble 3 CeKYH/Ibl T€HEPUPYET CIIEHHUANBHBIN KaJap cBoero npucyrcTBus. Eciau sTor
KaJip He MOsBJIsieTcs B ceTH Oosiee 7 CeKyH/, TO OCTajJbHbIE CTAHIIMK CETH HaYMHAIOT IPOLETYpPY
BBIOOPOB HOBOT'O AKTUBHOT'O MOHUTOPA.

MapkepHbIi MeTOJ IOCTYIIA K pa3essieMo cpeae

B cerax ¢ wmapkepuvim memooom Odocmyna (a ¥ HuM, Kpome cereii Token Ring,
otHocsaTest ceth FDDI) mpaBo Ha mocTynm K cpeae mepemaercs HUUKIMYECKH OT CTaHIMH K
CTaHLIUU 1O JJOTHYECKOMY KOJIBITY.

B cetu Token Ring xonbuo o0pa3yercs oTpe3kaMu Kabens, COSTUHSIOMMMU COCETHUE
cranuuu. Takum oOpa3oMm, Kaxkaas CTaHLMA CBSi3aHa CO CBOEW MpeNIIECTBYIOIIEH MU
MOCJIETYIOIIEH CTAaHIIMEH U MOXKET HEMOCPEICTBEHHO OOMEHUBATHCS JaHHBIMU TOJBKO C HUMH.
st obecriedeHuss OCTyNa CTAaHOUA K (PU3UYECKOW Cpele MO KOJbIY IUPKYIHPYET Kap
cnenuaiabHoro (opmarta U HasHaueHus - mapkep. B cern Token Ring mobast craHmus Bceraa
HEMOCPEICTBEHHO TMOJIydaeT JaHHBIE TOJBKO OT OJHOW CTAHIMHM - TOH, KOTOpas SBISETCS
npeapiayieid B Koiblle. Takas CTaHIUS HA3BIBACTCS OIUNCAUWUM AKMUBHBIM COCEOOM,
pacnonoxcennvim eviuie no nomoxy (manueix) - Nearest Active Upstream Neighbor, NAUN.
[lepenady ke JaHHBIX CTAHIUS BCErJa OCYIIECTBJISICT CBOEMY OJIMKAKIIeMy cOCelny BHHU3 IO
MOTOKY JTAHHBIX.

[TomyunB Mapkep, CTaHIUS aHAIM3HPYET €ro W MPH OTCYTCTBUU Yy HEE NaHHBIX IS
nepeadyn 00eCreynBaeT ero MpOJABIKEHUE K cienyromiei ctannud. CTaHIus, KOTOpas UMeeT
JaHHBIC /IS Tepelavyu, MPU MOJTYYCHUH MapKepa M3bIMaeT ero W3 KOJblla, YTO JaeT ei mpaBo
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J0CcTymna K (pU3MYecKol cpene U mepefaadn CBOMX JaHHBIX. 3aTeM 3Ta CTaHLHUA BBIAAET B KOJBIIO
KaJlp JaHHBIX YCTAHOBJIEHHOIO (opMmaTa IOCieAoBaTenbHo no OutaMm. IlepenaHHble naHHbIE
MIPOXO/SAT 10 KOJIBIY BCErJia B OJHOM HAIPaBJIEHUU OT OJIHOM cTaHUuU K Apyroi. Kagp cHabxeH
aJpecoM Ha3HAYEHUsS U aJpECOM HCTOYHMKA.

Bce cranuum kosblia peTpaHCIMPYIOT KaJap MOOUTHO, Kak moBToputTenu. Eciu kanp
MPOXOJUT Yepe3 CTAHLUIO Ha3HAYEHUS, TO, PACIIO3HAB CBOM aJpec, 3Ta CTAHLUS KOMUPYET Kaap
B CBOM BHYTpeHHMH Oydep M BCTaBisgeT B KaJp NMPHU3HAK MOATBEpXkIeHUs npuema. CtaHIus,
BbI/IaBINAs KaJp JaHHBIX B KOJIBLIO, IPY OOPATHOM €ro MoJY4YeHHUU C MOATBEPKACHUEM MpHeMa
U3bIMAeT O3TOT KaAp U3 KOJIbIIa M TepeJaeT B CeTh HOBBIH Mapkep A oOecredeHus
BO3MOXXHOCTH JPYTMM CTaHUMSM CETH IlepefaBaTh JaHHble. Takol anroputMm JpocTryna

npumensercs B cetsix Token Ring co ckopoctbio pabotel 4 MOHT/C, ONMCAaHHBIX B CTaHIApTe
802.5.

MNarer A

Homepa
CTasumn

2 1
| A
1_. ] { ] >

t1 2 13 4 t5 16 {7 18 9

Cranynr 1 Konwposanue naxera A UsuaTve Mapkep
nonysuna 8 Gydep cradumm 3. naxata A nonyvaer
mapkep OtmeTku 8 naxere HIKONBUA  crayuun 2
0 NONYYBHUN

Pucynok 1 — IIpuHImn MapkepHoro 1ocrymna

Ha pucynke 1 onmcaHHBId anropuT™M JOCTyNa K CpeNe MILTIOCTPUPYETCS BPEMEHHOU
JuarpaMMoi. 37ech MOKa3aHa Iepefaya Mmakera A B KOJbIE, COCTOSAIIEM M3 6 CTaHIUH, OT
cranimu 1 k crannuu 3. [locne mpoxoxaeHWss CTaHIMW Ha3HauyeHus 3 B Makere A
yCTaHABIMBAIOTCS JBa MpPU3HAKA - NMPHU3HAK pACIIO3HABAHUS aJpeca U MPU3HAK KOMUPOBAHUS
nakera B Oydep (4To Ha PUCYHKE OTMEUCHO 3BE370YKOM BHYTpH makera). [lociie Bo3BpalieHus
Makera B CTaHIHIO 1 OTIpaBUTENb PAacloO3HAET CBOW MAaKeT MO aJpecy MCTOYHUKA U yIaiseT
MaKeT U3 KOJblla. Y CTAHOBIICHHBIE CTAHIIMEH 3 MPU3HAKHA TOBOPAT CTAHIIMU-OTIIPABUTEIIO O TOM,
YTO TAKET JIOIEJI 0 aapecaTa u ObUT yCIENTHO CKOMTMPOBAH UM B CBOI Oydep.

Bpewms Brnanenus paszpensiemoil cpenoit B cetu Token Ring orpanunumBaercst gpemerem
yoepoicanus mapkepa, TOCIE UCTEUEHUS KOTOPOTO CTAHIMS OO0s3aHa IMPEKPATHTh Iepenavy
COOCTBEHHBIX JIAaHHBIX (TEKYIIUH Kaap pa3peliaercs 3aBepIINTh) U MepeaaTh MapKep Jaiee Mo
KobIly. CTaHIIMS MOXET YCIEeTh NepelaTh 3a BpeMs yJIepKaHUsl MapKepa OJMH WJIM HECKOJIBKO
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KaJpOB B 3aBUCUMOCTH OT pa3Mepa KaJpoB M BEJIUYUHBI BpeMEHH yaepxkaHus Mapkepa. OOBIYHO
BpeMs yAepKaHUsA MapKepa 110 yMOI4aHuio paBHo 10 mc.

Jlnsg  pa3iaMuyHBIX BHUJOB COOOIIEHUH IepeaBaeMblM KajJpaM MOT'YT Ha3HayaThCs
pasnuaHbie npuopumemul: ot 0 (Hu3mmMiA) 10 7 (BbIcMii). Pemenue o mpruopuTeTe KOHKPETHOTO
KaJpa MPUHUMAET Mepenarlas CTaHius. Mapkep TakkKe BCerja MMeeT HEKOTOpHI YpOBEHb
TeKyuiero npuopurera. CTaHIUs KUMEET IPaBO 3aXBATUTh MEPEJAHHbIN €l MapKep TOJbKO B TOM
cllydae, €clid IPUOPUTET KaJpa, KOTOPBI OHA XOUYET MEPeAaTh, Bbllle (MM paBEH) NPHOPUTETA
Mapkepa. B mpoTBHOM ciyuae cTaHLus 00si3aHa IepenaTh MapKep CIenylolleld MO KOJbILy
CTaHLUU.

3a HamM4Me B CETH MapKepa, MpUYeM E€IUHCTBEHHOW €ro KOIWHU, OTBEYAeT aKTHUBHBIN
MOHUTOp. EciM akTHBHBIM MOHUTOpP HE IOJIydaeT MapKep B TEUCHHME JUINTEILHOTO BpPEMEHU
(manpumep, 2,6 ¢), TO OH OPOXKIAAET HOBBIA MapKep.

®usuyeckuii ypopenb Texnooruu Token Ring

Crannapt Token Ring ¢dupmbl IBM n3HavaibHO mpemycMaTpuBail MOCTPOCHHUE CBS3EH B
CEeTU C MOMOIIBI0 KOHIEHTpaTopoB, Ha3biBaeMblx MAU (Multistation Access Unit) mim MSAU
(Multi-Station Access Unit), TO ecThb yCTpOWCTBaAMH MHOT'OCTAHIIMOHHOT'O JOCTyHa (PUCYHOK
6.3). Cetb Token Ring moxer Bkiro4ath 10 260 y3i10B.

Konnentpatop Token Ring MokeT OBbITh akTHUBHBIM MM MAcCUBHBIM. [laccHUBHBIM
KOHIIGHTPATOpP MPOCTO COEAMHSET TOPThl BHYTPEHHHUMH CBS3SMH TaK, YTOOBI CTaHIIHH,
HOJKJII0YaeMble K JTUM TMOpTaM, 00pa3oBaiu KOJbLO. Takoe YCTPOMCTBO MOXHO CUHTATh
IIPOCTBIM KPOCCOBBIM OJIOKOM 3a OAHMM HckitoueHueM - MSAU oGecnieunBaer 00X0j Kakoro-
1100 mopTa, Korjaa NpucoeJMHEHHBIH K 3TOMY NOPTY KOMIIBIOTEP BBIKIOYAlOT. Takas QyHKuus
HeoOXoauma JuIsi OOecrneyeHUs CBS3HOCTHM KOJbLla BHE 3aBUCHUMOCTH OT COCTOSIHHS
MOAKJIIOUEHHBIX KOMIIBIOTEPOB.

Ya

\

KonuewTpaTtop

Pucynok 2 — ®usnueckas koHdurypanus cetu Token Ring

AKTHBHBIH KOHIICHTPATOP BBINOJHICT (YHKIUU pEreHepalud CHUTHAIOB M TOATOMY
MHOT'/Ia Ha3bIBAETCsl IOBTOPUTEIIEM, Kak B cTanaapte Ethernet.

BosHuKkaer BOIpoc — eciii KOHI[EHTPATOP SIBJISETCS TACCUBHBIM yCTPOHCTBOM, TO KAKUM
oOpa3om obecriednBaeTcsl KAUeCTBEHHAS Iepeiaya CUTHAJIOB Ha OOJbIINE PACCTOSHHUS, KOTOpPBIC
BO3HUKAIOT MIPH BKIIFOYCHUHU B CETh HECKOJBKUX COT KOMITbIOTEpOB? OTBET COCTOUT B TOM, YTO
pOJIb YCHITUTENS] CHTHAJIOB B OTOM cilydae OepeT Ha ce0sl KaKIblil CeTeBOW ajamnTep, a podib
PECHHXPOHU3UPYIONIEro OJOKa BBHIMOJIHSIET CETEBOM aJanTep aKTHBHOIO MOHHTOpa KOJIbIIA.
Kaxnpiit cereBoit amantep Token Ring wumeer 070K TOBTOpPEHHS, KOTOPBIA yMeer
pereHepupoBaTh U PECUHXPOHU3UPOBATH CUTHAIBI, OMHAKO MOCICAHIO (YHKIUIO BBITIOTHSIET B
KOJIBIIE TOJILKO OJIOK TIOBTOPCHHSI aKTHBHOT'O MOHUTOPA.
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MaxkcumanbHas niuHa koibia Token Ring coctaBnser 4000 M. OrpaHudeHus Ha
MaKCHUMAaJIbHYIO JIJTMHY KOJIbIIA U KOJMYECTBO CTAHIINH B Koblle B TexHonoruu Token Ring
HE SBJISIIOTCS] TAKUMH KECTKUMH, Kak B TexHoyioruu Ethernet. 3neck 3TH orpannyeHus Bo
MHOT'OM CBSI3aHBI CO BpeMEHEM 000poTa MapKepa Mo KOJbILy (HO HE TOIBKO — €CTh U JAPYTHE
COO0paKEHHUS, TUKTYIOIIHNE BBIOOp orpaHndeHuid). Tak, €clii KOJIbI0 COCTOUT 13 260
CTaHIMH, TO IPH BPEMEHU yliepKaHus Mapkepa B 10 Mc Mapkep BEepHETCS B aKTHBHBIH
MOHHTOp B XY/LIEM ciiydae uepes 2,6 ¢, a 3TO BpeMs KaK pa3 COCTaBJsIeT TaliM-ayT KOHTPOJIS
obopora Mapkepa.

3.17 llpakTnueckoe 3ansaTue Ne 17 (2 yaca)
Tema: «Apxurexkrypa FDDI»
3.17.1 3apa4u padoThI:
1. U3yuuts apxutextypy FDDI
3.17.2 Kparkoe onucanue NpakTu4ecKoro:
Apxurektypa FDDI

3.17.3Pe3yabTaThl U BHIBObI:

Texunonorus FDDI (Fiber Distributed Data Interface)- onToBonOKOHHBIM HHTEp]Eic
pacnpeneneHHbIX JaHHBIX - 3TO IEpBas TEXHOJOIHUS JIOKAJIbHBIX CETEH, B KOTOPOHM cpemou
nepeaayn JaHHBIX SBIISETCS BOJIOKOHHO-ONTHYECKHH Kabenab. PaboThI 0 CO31aHUIO TEXHOIOTHiA
U YCTPOWCTB [JIsi HUCIOJB30BAaHUS BOJOKOHHO-ONTHYECKMX KAHAJIOB B JIOKAJIbHBIX CETSX
Hayayuch B 80-e rojpl, BCKOpE IOCJE€ Hayaja IPOMBIIUIEHHOW SKCILIyaTallud IOJ00HBIX
KaHaJlOB B TeppUTOpHaNbHBIX ceTsaX. [Ipobnemuas rpynna X3T9.5 wuncturyra ANSI
paszpaborana B mnepuoa ¢ 1986 mo 1988 rr. HavampHbie Bepcuu crangapra FDDI, koTtopsrii
obecreunBaeT mepenady KaapoB co ckopocteio 100 MOut/c mo ABOWHOMY BOJOKOHHO-
ONTUYECKOMY KOJbIY JIMHOM 10 100 kM.

Texnonorus FDDI Bo MHOrom ocHoBbIBaeTcs Ha TexHojoruu Token Ring, pasBuBas u
COBEpILIECHCTBYS ee OCHOBHbIE Haeu. Pazpaborunku texHomoruun FDDI craBuim nepen coboit B
KauecTBe Hanbojee MPUOPUTETHBIX CIACNYIOUINE LEITH:

MOBBICUTH OMTOBYIO CKOPOCTH Iepeaaun JanHsx 10 100 Mout/c;

MTOBBICUTh OTKAa30yCTOWYMBOCTb CETH 3a CUET CTAaHAAPTHBIX MPOLEYP BOCCTAHOBIIEHUS €€ I10CIIE
OTKa30B pa3JIM4YHOIO poja - HOBPEXKACHU KaOes, HeKOPPEKTHON paboThI y3i1a, KOHLIEHTpaTopa,
BO3HUKHOBEHMS BBICOKOTO YPOBHS [TIOMEX Ha JIMHUU U T. I1.;

MaKCUMaNbHO 3G ()EKTUBHO UCIOIb30BaTh MOTEHIIHAIBHYIO MTPOITYCKHYIO CITIOCOOHOCTh CETH Kak
JUIS aCHHXPOHHOTO, TaK U JJI1 CHHXPOHHOT'O (4yBCTBUTEJILHOTO K 3aepKKaM) TpadhuKOB.

Cetp FDDI cTpouTtcst Ha 0CHOBE IBYX OITOBOJIOKOHHBIX KOJI€ll, KOTOpble 00pa3yl0T OCHOBHOM U
pe3epBHBIN MMyTH IepeJauu JAaHHBIX MEXY y3i1aMu ceTd. Hanmuue nByX Kosel - 3TO OCHOBHOU
cnoco0 MOBBIMIEHUS OTKa3oycTtoMuuBocty B cetu FDDI, u  y31bl, KOTOpblE XOTST
BOCITIOJIH30BATHCSI TUM IMOBBIIIEHHBIM MOTEHIIMAJIOM HAaJAEKHOCTH, TOJDKHBI OBITH MOAKIIOYEHbI
K 000MM KOJIbI[AM.

B HOpMasibHOM pexkrMe paboThl CeTH JaHHBIE MPOXOAST Yepe3 BCEe y3Jbl U BCE YUACTKH KaOens
TOJIbKO TIepBHYHOTO (Primary) xosbIia, 3TOT peXuUM Ha3BaH pekuMoM Thru - «CKBO3HBIMY» HIIH
«TpaH3UTHBIMY». BTopuuHoe ko110 (Secondary) B 3TOM peKMME HE UCTIOIb3YEeTCsl.

B cinydae xakoro-nu0o BHJa OTKaza, KOrja 4acTbh MEPBUYHOIO KOJIbLIA HE MOXKET MepeaaBaTh
JNaHHbIe (HampuMmep, OOphIB KaOelns WM OTKa3 y3Jia), MEPBHYHOE KOJBIIO OOBEAMHICTCS CO
BTOpUYHBIM (puc. 3.16), BHOBb 00pa3ysi €MUHOE KOJBIIO. DTOT PEXUM pabOThl CETH HA3bIBALTCS
Wrap, TO ecTb «CBEpTbIBAHHME» WM «CBOpauyuBaHue» kousen. Omnepauus CBEpThIBAHUS
MIPOU3BOJUTCS CPEIACTBAMU KOHIEHTPATOPOB W/WiH ceTeBbIX aaantepoB FDDI. Jlns ynpouienus
9TON MpOLEAYphl JaHHBIE 10 MEPBUYHOMY KOJIBIY BCErja MepenarTcs B OJHOM HampaBiICHUU
(Ha quarpamMmax 3TO HampaBJieHHEe U300pakaeTcsi MPOTHB YaCOBOM CTPENIKH ), @ IO BTOPUYHOMY -
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B oOpaTHOM (M300paxaeTcs Mo 4acoBou ctpenke). [Toaromy mpu oOpazoBaHuU 0OIIEr0 KOJbLA
13 IBYX KOJIEN NTepeJaTYUKU CTAaHIUK MTO-TIPEKHEMY OCTAKOTCS MOAKIOYEHHBIMU K IPUEMHHAKAM
COCEAHMX CTaHIMi, YTO MO3BOJISIET MNPaBWJIBHO IE€peJaBaTh U NIPUHUMATh HHGOpPMAIUIO
COCEITHUMH CTaHLUSMH.

B cranpaprax FDDI MHOro BHMMaHuS OTBOAMUTCA Pa3UyHbBIM MOPOLEAYpaM, KOTOpPBIE
MO3BOJIIIOT OMpPEIEIUTh HAJMYhe OTKa3a B CETH, a 3aTeM MPOU3BECTH HEOOXOANMYIO
pexondurypanuto. Cers FDDI MOXXeT OTHOCTBIO BOCCTAHABIMBATH CBOIO PabOTOCIIOCOOHOCTH
B ClIyya€ €JUHUYHBIX OTKa30B €€ 3JeMEHTOB. [Ip1 MHOXECTBEHHBIX OTKAa3aX CETh paclagaercs
Ha HECKOJIbKO He cBsizaHHbIX cerell. Texnonoruss FDDI nomonHseT MexaHU3Mbl OOHApYKEHUS
oTka3oB TexHojoruu Token Ring mMexaHuzmMamu pekoH(UTypaluM MyTH Mepeladdl JaHHBIX B
CETH, OCHOBAaHHBIMH Ha HAJIMYUU PE3EPBHBIX CBA3€EH, 00ECIIEUNBAEMBIX BTOPHIM KOJIBI[OM.
Konbua B cersax FDDI paccMatpuBaroTcss kak oOlas pasjaensieMas cpela Nepefadd AaHHBIX,
MIO3TOMY JUIsl HEE OMNpEIENeH CHEUUalbHbI METOA H0CTyna. DTOT METOA O4YE€Hb OJIM30K K
Metony nocryna cereit Token Ring u Takke Ha3bIBaeTCs METOAOM MapKEpPHOTo (MJIM TOKEHHOTO)
KoJiblia - token ring.

OTnnuuns Meroa 10CcTyna 3aKJII4atoTcs B TOM, YTO BpeMs yaepkanus mapkepa B cetu FDDI ne
SIBJISIETCS] TIOCTOSTHHOM BEJIMYMHOM, Kak B ceth Token Ring. DTo BpeMs 3aBUCUT OT 3arpys3ku
KOJIbLIA - MPU HEOOJBUION 3arpy3Ke OHO YBEIMYMBAETCS, a MPH OOJBIIMX MEPErpy3Kax MOXKET
YMEHBIIATHCA 0 HYJsA. DTH U3MEHEHHS B METOJE JOCTyIa KAaCAaOTCS TOJIBKO aCMHXPOHHOIO
Tpaduka, KOTOPBIA He KPUTHUEH K HEOOBIINM 3aJepKKaM Mepenadu KaapoB. /{1 CHHXpOHHOT 0
Tpaduka BpeMs YAEp)KaHUS MapKepa MO-IpeXHEMYy OcTaeTcs (UKCUPOBAHHOW BEIUYHHOMN.
MexaHu3M TPUOPUTETOB KaapOB, aHAIOTWYHBIA MpuHATOMY B TexHomoruu Token Ring, B
texHosnoruu FDDI orcyrcTByer. PazpaboTunky TEXHOJIOTMU PELIMIIM, YTO JeleHre TpaduKka Ha
8 ypoBHEHl NpPUOPUTETOB M30BITOYHO W JOCTATOYHO pa3AEIUTh TpaduK Ha JBa Kiacca -
ACUHXPOHHBIH M CHUHXPOHHBINA, MOCIETHUN W3 KOTOPBIX OOCIYXHBAaeTrcs BCerjga, Aake IMpU
neperpys3kax KoJbla.

B ocranpHOM nepechuIka KagpoB MEXAY CTaHIUAMH Kosibla Ha ypoBHe MAC MOJIHOCTBIO
cootBeTcTByeT TexHonorun Token Ring. Cranmum FDDI mnpuMmeHSIOT anropuT™ paHHETro
0CBOOOXIeHUS MapKepa, Kak u cetd Token Ring co ckopoctrio 16 Mburt/c.

Anpeca ypoBHss MAC umerot cranaaptHeiid 171t Texnonoruit IEEE 802 ¢opmat. @opmat kagpa
FDDI 6mm30k k ¢opmaty kaapa Token Ring, ocCHOBHBIE OTIMYHUS 3aKJIIOYAIOTCS B OTCYTCTBUU
noneil npuoputetoB. Ilpu3Haku pacro3HaBaHMsl ajpeca, KONMPOBAHMS Kajapa U OIIMOKU
MO3BOJISIIOT COXpaHWUTh HMMeromuecs B cersax Token Ring mpouemypsl o0paboTKu Kaapos
CTaHLIMEH-OTIIPABUTEIIEM, IIPOMEKYTOUHBIMU CTAHLIUAMHU U CTAHLIUEH -10J1y4aTeIIEM.

Ha puc. 3.17 npuBegeHo COOTBETCTBUE CTPYKTYpbl MPOTOKOJIOB TexHosorun FDDI
cemuypoBHeBord monenu OSI. FDDI onpenenser npoTokos (U3HUECKOr0 YPOBHSI U ITPOTOKOI
nonypoBHst jgoctyna k cpene (MAC) kaHampHOro ypoBHs. Kak M BO MHOTHX ApYrux
TEXHOJIOTHUAX JIOKAIBHBIX ceTed, B TexHojorun FDDI ucnons3yercs mpoToOkon MOAYpOBHS
ynpasieHus kaHanoMm naHHbix LLC, onpenenennsiit B cranaapre IEEE 802.2. Takum o6pazom,
HecMOTpst Ha To yTo TexHoJsioruss FDDI Obina paspaborana um craHgapTH30BaHA MHCTUTYTOM
ANSI, a ne xomuterom IEEE, oHa MOJHOCTHIO BIIUCHIBAETCS B CTPYKTYpPY cTaHaapToB 802.
OTmuuTenbHOM 0c00eHHOCTBIO TexHojorun FDDI sBisercs ypoBeHb yNpaBlIeHUs CTaHIUCH -
Station Management (SMT). Umenno ypoBens SMT BreImonHsieT Bce PYHKIIUU MO YIPABICHHUIO
1 MOHHUTOPHHIY BCEX OCTAJIBHBIX ypOBHEW cTeka nmpotokosnoB FDDI. B ynpasienun xonbnom
npuHuMaer ywactue Kaxapii yszen ceru FDDI. Ilostomy Bce y3iabl 0OMEHUBAIOTCS
crnenuaibHbIMU KajgpamMu SMT 1u1st ynpaBiaeHuUs CETHIO.

OtkazoycroitunBocts cereit FDDI obOecnieunBaeTcss MpoTOKOJaMU W JIPYTUX YpPOBHEW: C
MIOMOIIBIO  (PU3UUECKOTO YPOBHSI YCTPAHAIOTCS OTKa3bl CETH MO (U3UYECKUM IMPUYUHAM,
HampuMmep H3-3a oOpbiBa Kabens, a ¢ momorpio ypoBHI MAC - jormdeckue OTKasbl CETH,
HarpuMep MoTepsl Hy)KHOTO BHYTPEHHErO MyTH IE€peladyd Mapkepa M KaJpoB JaHHBIX MEXIY
MIOpTaMH KOHILIEHTPATOPA.
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3.18 lIpakTnueckoe 3ansitue Ne 18 (2 yaca)
Tema: «Apxurexkrypa ATM»
3.18.1 3agaum padoThI:
1. U3yuuts apxutektypy ATM
3.18.2 Kparkoe onucanue NpakTu4ecKoro:
Apxutektypa ATM

3.18.3Pe3yabTaThl 4 BHIBO/IbI:

Apxutektypa ATM. Takue texnonoruu nepenauyn, kak FEthernet m Token Ring,
COOTBETCTBYIOT CEMHYPOBHEBOW MOJEIM B3aMMOJEUCTBUS OTKpBHITHIX cucteM Open Systems
Interconnection - OSI . ATM e uMeeT cOOCTBEHHYIO MOJIEITb, pa3paboTaHHYI0 OpraHU3aLUsIMH
no cranpaptuzanuu. Texnonorus ATM Obina paspadorana opranuzanusmu ANSI u ITU kak
TPaHCIOPTHBIM MexaHu3M i mmpokomnonocHor cetn ISDN Broadband Integrated Services
Digital Network - B-ISDN . B-ISDN - 3t0 001ienocTynHas TeppUTOPHAIBHO-pacIpe/IeIeHHAs
cetb WAN , KoTOopasi MOXET UCIOIb30BAaThCA I 00 bEAMHEHHS HECKOJIBKUX JIOKAIbHBIX CETeH.
Bnocnenctsun ATM Forum - koHcopiuyM npousBoauteneit obopyaosanus st cereit ATM -
npucrocodun u pacmupuia cranaaptel B-ISDN niis ncnosnb30Banus Kak B 00IEAOCTYITHBIX, TaK
U B YAaCTHBIX CETSIX CM. Bpe3Ky Opranusaunuu no crangaptuzamuu ATM . Moxpens ATM, B
coorBerctBuM ¢ onpenenenueM ANSI, ITU u ATM Forum, cocrout u3 Tpex ypoBHEH
¢usngeckoro ypoBHsi ATM ypoHs anmantanuu ATM. DT Tpu ypOBHS TPUMEPHO
COOTBETCTBYIOT MO (GYHKIUSAM (PU3NIECKOMY, KaHAJTbHOMY M CeTeBOMY YypoBHIO monenu OSI
pucynok 1 . B nacrosimee Bpemst mogenbr ATM He BKiIIO4aeT B ce0s1 HUKAKUX JTOMOJTHUTEIIbHBIX
YPOBHEH, T.€. TAKUX, KOTOPbIE COOTBETCTBYIOT Oosiee BHICOKMM YpoBHsAM mozaemu OSI. Omxnako
caMplii BBICOKMI YypoBeHb B Moxenu ATM MOXeT CBA3BIBATBCS HEMOCPEACTBEHHO C
¢u3nuecKuM, KaHaJIbHBIM, CETEBBIM HWJM TPAaHCHOPTHBIM ypoBHeM Mojaemn OSI, a Taxxke
HenocpencTBeHHO ¢ ATM-coBmecTMBbIM TpuioxkeHueM. PucyHok 1. B ortnuume ot apyrux
npoTokonoB nepeaaun, ATM Hcmonap3yeTcoOCTBEHHYIO MO/ieNb, a He Moaenb OSI. dusnueckuit
ypoBenb Kak B mozenmu ATM, tak u B momenu OSI cranmaptel st GU3MYECKOTO YpOBHS
yCTaHABIMBAIOT, KAKUM 00pa3oM OUTHI JOJDKHBI POXOIUTH Yepe3 cpeay mepeaadH.

Tounee rosops, ctannaptel ATM 11s GU3NIECKOro YpOBHS ONpPENessIoT, Kak MoiIy4aTb OUTHI
U3 cpensl mepenadyn, NpeoOpa3oBbIBATh UX B SUYEWKHM M MOCHUIATH ITU siueiku ypoBHIO ATM.
Crannmaptel ATM nnst Gu3M4ecKoro ypoBHS TakXKe ONMUCHIBAIOT, KaKue KaOelbHBIE CHCTEMBI
JOJKHBI ucnonb3oBathes B ceTax ATM u ¢ xkakuMu ckopoctsiMu MoxeT pabotats ATM npu
Ka)XI0M THIIEe KaOes.

N3navanbHo ATMForum ycranoBui ckopocth DS3 45 MOuT ¢ u 60s1ee BhICOKHE.

Opnako peammzamuss ATM co ckopocteio 45 MOUT C mpUMEHseTcs TJIaBHBIM 00pa3om
npoBarnepamu yciuyr WAN. Jlpyrue ke KOMIAHMM Yanle Bcero ucnonb3dyroT ATM co
ckopocTbio 25 umn 155 Mout ¢. Xors ATM Forum nmepBoHayanbHO HE MPUHSIT PEaTU3aAINIO
ATM co ckopocthto 25 MOUT ¢, OTHEIbHBIE MPOU3BOAMUTENM CTald €€ CTOPOHHHUKAMH,
MIOCKOJIbKY Takoe 00OpyJoBaHHE JIEIIeBlie B MPOU3BOACTBE U yCTAaHOBKE, YeM paboTaroliee Ha
JIPYTUX CKOPOCTSIX.

Tonpko 25-merabutnas ATM moxer paboTath Ha HedKpaHUpoBaHHOU BuTod mape UTP
kareropun 3, a Takke Ha UTP OGosee BBICOKOH KaTeropum M ONTOBOJIOKOHHOM KaOele.
BcenenctBue toro uto obopynoBanue ana 25-merabutHoil ATM OTHOCHTENBHO HEIOPOro, OHO
MpeAHa3HaYeHo Uil MoAKIIoUeHUsI K ceTh ATM HacTOJIbHBIX KOMIBIOTEPOB CM. Bpe3Ky boiiee
noctynHbeiii Bapuant ATM co ckopocThio 25 Mout c¢ . 155-merabutnass ATM paboraet Ha
kabemnsix UTP kareropuu 5, sxpanupoBanHoi BuToi mape STP Tumna 1, onToBOIOKOHHOM Kabele
1 OecrpoBOAHBIX WH(PAKPACHBIX JIa3epHBIX KaHaiax. 622-merabutaas ATM paboraer TOIbKO
Ha ONTOBOJIOKOHHOM Ka0ele U MOXKET MCIOJIb30BaThCsl B JTOKATBHBIX CETSIX XOTS 000pyI0BaHUE,
paboTaroniee € TakoOl CKOPOCTbIO, pEaJIM30BaHO €Ile HEAOCTaTOYHO UHIMPOKO. A A
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OecnipoBoHOM cBsi3u JabopaTopus Olivetti Research Labs coznaet npotorun paguocetu ATM,
paboratomeii co ckopocteio 10 Mourt c. Ypoenr ATM u Buptyansubie kanansl B monenn OSI
CTaHJapThI JJI KaHAJIHOTO YPOBHS OMMCHIBAIOT, KAKUM 00pa3oM yCTpoHCTBa MOT'YT COBMECTHO
UCIOJIb30BaTh CPEAY Nepesayu U rapaHTUPOBaTh HAJIEKHOE PU3NYECKOE COETUHEHUE.
Cranmaptsl aiis ypoBHs ATM pernaMeHTUPYIOT Iiepeady CHTHAJOB, yIpaBleHHe TpapukoM u
yCTaHOBJIeHHE coenuHeHui B cetu ATM. @DyHKUMM Tepefadyd CUTHAJIOB W YIPaBJICHUS
tpadukom ypoBHS ATM momoOubl QyHKIUSM KaHambHOro ypoBHs Mmozemu OSI, a ¢yHKIUM
YCTAHOBJIEHUSI COEIMHEHUS OJIMKe BCero K (QyHKIUSAM MapIIpyTHU3allUU, KOTOPbIE OMpeaeeHbl
craaapramu mozaenu OSI 111 ceTeBOro ypoBHs.
Cranpmaprel i ypoBHs ATM onmceBaroT, Kak IOJIy4aTh S4YEHKY, Cr€HEPUPOBAHHYIO Ha
(bU3NYECKOM YpOBHE, T0OABIATH 5S-0aUTHBIN 3ar0JIOBOK M MOCHUIATH STYEHKY YPOBHIO aJanTalliH
ATM. OTH cTaHAapThl TAK)KE ONPENENAI0T, KAKUM 00pa3oM HY)KHO yCTaHaBJIMBAaTh COCIUHEHUE
C TakuM KauecTBOM cepBuca QoS , xortopoe 3ampamubaer ATM-ycTpoilcTBO WM KOHEUHast
cranuusa. CtanaapTel YCTaHOBJICHUS coeMHEHus i ypoBHS ATM ompenenstor BUPTyaIbHbIE
KaHaJlbl U BUpPTyajibHble NMyTU. BupryanbHbiii kaHan ATM - 3T0 coenvHEHHE MEXAY IBYMs
KOHEUYHbIMH cTaHIUSIMU ATM, KOTOpOo€e ycTaHaBIMBAETCS HAa BPEMsI UX B3aUMOJIEUCTBUS.
BupryanbHblil KaHan SBISETCS ABYHAINIPaBJICHHBIM 3TO O3HAYaeT, YTO IIOCJIE YCTaHOBJIEHUS
COEAMHEHMSI KaKJlasi KOHEYHasl CTaHLUA MOXKET KaK IOCHIIATh MAKeThl APYroil CTaHLMU, TaK U
nogyyaTb uUx oT Hee. [locie Toro kak COEAMHEHHME YCTAaHOBJIEHO, KOMMYTAaTOPbl MEXAY
KOHEYHBIMHM CTAaHIUSMHU MOJIy4alOT agpecHble TaONMUIlbl, COoAepKallie CBEJEeHUS O TOM, Kyjaa
HEOOXOAMMO HAMPABIATH SUCHKU.
B Hux ucnonesyercs crienyromas HHGOpMAIUsS aIpec Mopra, U3 KOTOPOro MPUXOAAT sUeHKU
ClelMalibHble 3HAYEHUS B 3arojioBKax sS4YelKd, KOTOpbl€ HAa3bIBAIOTCS HAEHTH(UKATOpaMu
BUpTyasbHOrO Kanaia virtual circuit identifiers - VCI u unentupukaTopamu BUpPTYanbHOrO MMyTH
virtual path identifiers - VPI . AnpecHbie Tabnuupl tawke omnpenensitor, kakue VCI u VPI
KOMMYTAaTOp AOJDKEH BKIIFOUUTH B 3aI'0JIOBKHU SIUEEK MEpe] TEM KaK UX MepeaaTh.
HmeroTcs Tpu THUIAa BUPTYaJIbHBIX KaHAJIOB ITOCTOSHHBIEC BUPTYalbHbIE KaHAJIBI permanent virtual
circuits - PVC kommyTtupyemble BUpTyalbHble KaHalbl switched virtual circuits - SVC
MHTEJUIEKTyaJIbHbIe MOCTOSIHHBIE BUPTYalbHbIE KaHaNbl smart permanent virtual circuits - SPVC
PVC - 5T0 mnoCTOSHHOE COEIUHEHHE MEXAy JBYMS KOHEYHBIMH CTAaHLHIMHU, KOTOpOE
yCTaHABIMBAETCsl BPYYHYIO B Ipoliecce KoHurypupoBaHus cetu. llomp3oBaTens cooOuiaer
npoBaiiiepy ATM-yciayr uiaM cereBoMy aJMHHHUCTPATOPY, KaKHMe KOHEUHbIE CTAHIIMM JOJIKHBI
OBITh COCIMHEHBI, U OH ycTaHaBiMBaeT PVC Mexny 5TUMH KOHEYHBIMH CTAHIIUSMH.
PVC Brirouaer B ce0s KOHEUHBIE CTAaHLUHU, CpeAy Iepedayd M BCE KOMMYTaTOpBHI,
pacrnoioKeHHbIE MEXKy KOHEUHBIMU CTAaHLUSMH.
[Tocne ycranoBku PVC st Hero pe3epBupyeTcsi onpesiesieHHas 4acTh M0JI0Chl IPOMYCKaHus, U
JBYyM KOHEYHBIM CTaHIUSAM HE TpeOyeTcs ycTaHaBIMBaTh WJIM cOpachiBaTh coenuHeHue. SVC
YCTaHABJIMBAETCS [0 MEpe HEOOXOAMMOCTH - BCAKUN pa3, KOrja KOHEYHasl CTaHLUS MbITAETCs
nepeaaTh JaHHblEe APYrol koHeuHoi cranumu. Korpa oTmpaBiisifomasi CTaHLMs 3alpallidBaeT
coenuHenue, cetb ATM pacrpocTpaHseT aapecHble TaOIHIbl B COOOIIAeT STOM CTaHIUH, KaKue
VCI u VPI nomkHbI ObITh BKJIIOYEHBI B 3ar0JOBKU siueek. Yepes NMpOM3BOJIbHBIN MPOMEXKYTOK
BpemeHu SVC cOpachIBaeTcsl.
SVC ycranaBiuBaeTcs IMHAMUYECKH, a HE BPYUHYIO. [{Ji1 HEro craHaapThl epejayd CUTHAIOB
ypoBHs ATM omnpenensitoT, Kak KOHEYHasl CTaHIUs JOJDKHA YCTaHABJIMBATH, MOAJIEPKUBATH U
cOpacbiBaTh COeUHEHHE. DTU CTaHAAPThl TAKXKE PErjaMeHTUPYIOT UCIOJIb30BaHHE KOHEUHOMN
CTAaHIIMEH IpU YCTAHOBJIEHWU COeIuMHEHHs napameTpoB QoS u3 ypoBHs agantauun ATM.
Kpome Toro, cranmapTsl nepefayd CHTHAJIOB ONHKCHIBAIOT CIOCOO YNpaBiIeHUS TpapUKOM H
NIPEJOTBPALIEHNs 3aTOPOB COEAMHEHUE YCTAHABIMBAETCS TOJIBKO B TOM Cllydae, €ClIi CEThb B
COCTOSIHMM MOJJI€P/KUBATH 3TO COECAMHEHHUE.
[Iporecc onpezeneHusi, MOXKeET JIU ObITh YCTAaHOBJIEHO COEIMHEHHE, Ha3bIBAETCS YIPaBJICHUEM
npu3HaHueM coenuHeHus connection admission control - CAC . SPVC - sto rubpua PVC u
SVC. Ilono6no PVC, SPVC ycranaBnuBaeTcss Bpy4YHYIO Ha dTarne KOH(QUIYPUPOBAHMS CETH.
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Opnnako npoBaiigep ATM-ycnyr uiam ceTeBOd aAMUHUCTPATOp 3aJa€T TOJbKO KOHEUYHBIE
craHuuu. Jlas Kaxaod Iepefayu CceThb OINpeneNseT, 4Yepe3 Kakue KOMMYTaTopbsl OyayT
nepenaBaThesl s4elku. bonbinas yacte paHHero obopynoBanus ATM moajepxuBaia TOIBKO
PVC. Ilonnepxka SVC u SPVC HaunHaer peann30BbIBaTbCS TOJIBKO celyac.

PVC umeror aBa npeumymectBa Hang SVC. Cerb, B KoTOpod ucnoib3ytorcs SVC, nomkHa
TPaTUTh BpEMsl HAa yCTaHOBJIEHHE coequHeHuil, a PVC ycraHaBnuBaroTCs NpenBapUTEIbHO,
MOITOMY MOTyT 0O0ecCHednTh OoJiee BBICOKYIO MPOU3BOAUTENHLHOCTh. Kpome toro, PVC
00ecreunBaloT Jy4YlIMi KOHTPOJb HaJl CeThI0, Tak Kak mpoBaiiep ATM-ycnyr mwiu cereBoid
aJIMMHHCTPATOP MOKET BBIOUPATh MYTh, 1O KOTOPOMY OyIyT IepeaaBaThCs SUeiKu.

Onnako u SVC umerot psn npeumytiectB nepen PVC. [lockonbky SVC ycraHaBiamBaeTcs: u
cOpaceiBaercs nerue, yeM PVC, to cetn, ucnonssytonme SVC, MOTyT HMHUTHPOBATh ceTH 0e3
YCTQHOBJIEHUSI COEIMHEHUIN. DTa BO3MOKHOCTh OKa3bIBA€TCsl MOJIE3HOM B TOM CIIydae, €CIHU BbI
UCIOJIb3YETE MPUIIOKEHUE, KOTOPOE HE MOXKET padOTaTh B CETH C YCTAHOBIEHUEM COEIMHEHU.
Kpome toro, SVC ncnonb3yoT nojocy nNpornyckaHusi, TOJIbKO Korjaa 3To Heodxoaumo, a PVC
JOJDKHBI IOCTOSIHHO €€ Pe3epBUPOBAaTh Ha TOT cilydail, eciu oHa moHago0uTes.

SVC Ttaxke TpeOylOT MeHbIIEH aJIMUHUCTPATUBHOM pabOTHI, MOCKOJIBKY YyCTaHaBIMBAIOTCS
aBTOMaTU4ecky, a He BpyuHyto. M Hakonen, SVC obecrneunBaroT OTKa30yCTOMUMBOCTbh KOI'/a
BBIXOAUT M3 CTPOS KOMMYTATOp, HAXONSAIIMKMCS Ha IIyTH COCOUHEHUS, JPYyrue KOMMYTATOPBI
BbIOMpAIOT ajlbTEpHATUBHBIM 1yTh. B HexkoTopoMm cmbicie SPVC o0mamaer Jydimmmu
CBOMCTBaMU 3THX JIByX BHJIOB BUpPTyaJbHbIX KaHajoB. Kak u B ciydae ¢ PVC, SPVC no3Bossier
3apaHee 3aJlaTb KOHEYHbIE CTaHUMHU, MO3TOMY WM HE MPUXOJIUTCS TpPAaTUTh BpeMs Ha
YCTAHOBJIEHUE COECAMHEHUS KaX bl pa3, KOrja oJHa U3 HUX JOJDKHA IIepelaTh A4YenKH.
[Momo6no SVC, SPVC o6GecneunBaer otkazoycroitunBocth. OmHako u SPVC wumeer cBom
Henoctatkn kak u PVC, SPVC ycranaBnuBaeTrcs BpydYHYIO, M JJIsI HEr0 HEOOXOIMMO
pEe3epBUPOBATh YACTh IOJOCHI MPOIYCKAHMS - JIake €CIM OH He HcroJab3yercs. CTaHaapThl
yCTaHOBJIEHUsI coequHeHust aisi ypoBHs ATM Takxke onmpeneistoT BUPTyalbHble MyTH Vvirtual
path. B To BpeMs kak BHpTyalbHBIH KaHal - 3TO COCAMHEHHE, YCTAaHOBIEHHOE MEXIy IBYMS
KOHEYHBIMHM CTaHIMSMU HAa BpPEMsl UX B3aMMOJCHCTBUS, BUPTYAIbHBIA MYTh - 3TO NyTh MEXIY
JBYMSI KOMMYTaTOPaMH, KOTOPBIM CyIIECTBYET IMOCTOSIHHO, HE3aBUCHUMO OT TOr'0, YCTaHOBJIEHO
JI1 COETUHEHUE.

Jpyrumu cioBaMu, BUPTYaIbHBIM IIyTh - 3TO 3alIOMHEHHBIN MyTh, 10 KOTOPOMY MPOXOJUT BECh
Tpa(uK OT OAHOrO KOMMYyTaTopa K Apyromy. Korzia mosip3oBaTenpb 3anpalinBacT BUPTYaJIbHBIN
KaHaJl, KOMMYTaTOpbl ONpPENEISAIOT, KaKOM BUPTYaJIbHBIA IyTh HCIIOJIB30BATH JJIsl JOCTHXKEHHUS
KOHEYHBIX CTaHIUH. [I0 ofHOMY M TOMY K€ BUPTyaJIbHOMY IIyTH B OJJHO U TO K€ BPEMS MOXKET
nepenaBaThcs Tpaduk 6oJiee yeM A OJHOr0 BUPTYaJIbHOI'O KaHaa.

Hanpumep, BUpTyasibHbIi MyTh ¢ M0J0coi nponyckanus 120 MOUT ¢ MoxeT ObITh pa3/eseH Ha
YEeThIpE OJHOBPEMEHHBIX coenuHeHusi mo 30 MOuT ¢ kaxapid. YpoBeHb anmantanuuu ATM u
kauecTBO cepBuca B mogenmu OS] cranmapTel sl CETEBOrO YPOBHS ONPENEISIOT, Kak
OCYILECTBIISICTCA MapLIPYTH3aLMs MAKETOB U yrnpaBieHue uMu. B monenn ATM crangaptel juist
ypoBHs anantauud  ATM  BbINONHAIOT Tpu NOAOOHBIE (YHKIUU ONPEENAI0T, Kak
(dbopMaTHPYIOTCS TAKEThl MPEAOCTaBIAIOT HHGpopMmanuio 1ia ypoBHa ATM, koTopas maer
BO3MO>KHOCTb 3TOMY YPOBHIO YCTaHaBJIMBATh COEAMHEHUs C pa3MyHbIM QOS mperoTBpaliaroT
3aTopbl. YpoBeHb anantauuu ATM cocToUT H3 YeTbIpeX MPOTOKOJIOB HA3bIBAEMBIX
npotokoiamu AAL , koTopble popMaTUPYIOT MAKETHI.
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