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Bgedenue

CucreMm YIpaBaeHAA ycxcopu’renmo—namnmenbnmmn KOMIUTEKCAMU I/I}I(D [1] - 310 pacnpenene[mme CHETeMEL,
Gasnpyroumuecs na MCroap30BaHUU paspabortanuoit B UA® MuxpodBM Oxpenox. Miukpo3BM Oxnperox [2] npea-
craeiser coboil komnsloTep, coBMemenHbii ¢ KAMAK-xonTponnepon, 4To mo3sonser 3hheKTHBHO HCIIOAB308ATS
ero npu s3anMoneicTaun ¢ KAMAK-annaparypoil. B xozne cosnanms cucteM ynpasnesns 8 USI® Gein paspaboran
LIHPOKHil Habop KOHTPOBbHO-M3MEPHTENEHOH anmapaTypsl B crazapte KAMAK. L

Jins ofecredcHna BO3MOKHOCTH JaTbHeilero paseuTHA cymecTryomux B HSD crucrem ynpanneum ycxopu-
TENbHO-HAKOMUTENBHEIMH KOMILIEKCAMH, NPEOOPa30BaHNT HX B COBDEMEHHHIE TPEXYPOBHEBBIE CHCTEMEI [0 THITY
«CT2HAapTHOI Mozemm» [3] 6sUIa npoBeIena MOAEPHI3ALHS COTCBOrQ AMNApaTHOTO YPOBRA M MPOTPaMMHOTO obec-
nedeHud. beian paspaboTamsl azanTep, NO3BOIAIOMMIT NoAKTI0YaTE Opata K cetu 10 M6ur Ethernet, i npuKIag-
HBIE [IPOTOKOL], 0DeCIeTHBAIOMIME Hepeaayy HHOOPMALUKL

HacToamuii npoekt MOZepHMIALMH CHCTEM YNPABAEHN YCKOPUTENEHO-HAKOMHTEBHEIMH KOMIUICKCAMH P[HCD
noaaepxax rpantoM POOH Ne00-07-90334. '

Bo3MmoskHOCTH M 0COOCHHOCTH CeTeBoro ofecnedenns cieTeM ynpasnenus HAD paccma‘rpnnamma Ha npmuepe

| CHCTEMBI YIPaBIeHHS YCKOPHTEILHO-HAKOTHTENbHAIM KOMILICKCOM B3III1-4 [1}

1. CTpyxTypa cucTeMBI ynpaB.nenml

I

VekopHTeNbHO-HAKONUTeNLHbTH Kommieke B3IITI-4 COCTONT M3 HEDKGKUMOHHOTO KOMILIEKCA «l'[osmpou» byc-
TepHoro Haxonutens BIIII-3' u saexipon-mosurponHoro komwiaiifepa B3IIM-4M, pabortawomero B AMana’one
sueprin o1 1 Ao 6 'aB. Cuctema ynpasnesua BOTIT-4 [1] sxmouaer 13 MuxpodBM Opaperox (2], pacapenenes-
HBIX N0 QYHKUHOHANBHOMY HA3HAUCHHMIO: MHE0 if YTpaBaeHtA KakoH-nHOO YCTaHOBXOH KOMILTEKCa, nHGO A1l

. obecnedenus GYHKUHOHHP OBRHIA KAKOH-THG0 CHCTeMBI (HanpHMep, AMarHOCTHKH My4Ka Ha Hakomuteae BIIII-3).

K KaxmeMy KAMAK-kpeiity ¢ OApPeHKOM TOAKTIoYEHO 20 10 nepudepuituex kpeitror. O6uiee HHCA0 KAMAK-
KpefiTOoB B CHCTEME YIPABICHHS COCTaBIseT 70, 2 YHCIO PA3MENIEHRBIX B HEX MORYNeH — Gonee 600, an

Hlo moacpHH3aUMK CHCTEMA YIPaBICHHS OBUIA MOCTPOEHA N0 38e33006pazHoi cxeme (pHC.1), Toe NEHTPATLHEM
y3noM feiuics OOpeHOK, BRINOMHABIINE GyHKIMH (aiinooit W 3arpy3ounoii Mamuns! [1]. Mexnponeccopusie 06-
MEHEI OCYLICCTBIANHCh MU0 Yepes UCHTPANLHYIO MAIUHHY, JHOO0 NpH MOMOIM CMELHATBHO APONIOKCHHEIX Mexc,ny
OaparaMn JoKaneHeIX TMEMI cBI3H (puc.1).
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Puc. 1: Crpykrypa cucTeMs! ynpasaeuus B3IIT-4 1o
MOJEDHUIALAH.

Pac. 2: CTpykTypa cucremsl ynpaenenus BIIII-4 mocne
MOJCPHH3AUHH CHCTEMEI CBHIH.
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B macrosuiee Bpema npu momowy agantepos KAMAK-Ethernet (em. nanee) rce Oapata o6beIMHEHb B 10Ka/b-
Hy1o 10 M6xur cets Ethernet (cM. puc. 2). 3T0 N03BOASET BEINOMHATE BCE MEKIPOLIECCOPHEIE 0OMEIE NPH NOMOLUH
eHHOTO MEXAHU3MA, PCANM3OBAHHOTO B ONEPAlMoHHO cucTeme OpeHKa.

Jins sarpysxs OpAT M OPENOCTABIEHHA MM JOCTYNA Ha KECTKMi IHCK B HaCTOSWIEE BpeMa uenonbsyercs len-
tpanshas Mammna (LIM), 6asupyromascs va PC nog MS-DOS. B kadectse TepMuHalioB Ani OIpAT HCNON53YI0TCA
PC, NOJKI0YEHHBIE K TOMY K¢ JoKatsHoMy cermenty Ethemet, k koTopomy noamouenst OpsTa CHCTEMEl yIpas-
neHus. 310 JaeT BOIMOKHOCTE ¢ 0gHoro PC NpH noMOLM NporpaMMel-aMyIIaTOpa TEPMHHANA COCAMHATECA CPasy o
MHOTHMH O,upsramn

B HacTosulee BpEMA HEKOTOPHIE (ioymcunu 0 YIPABICHHIO KOMILIEKCOM (mmepeﬂue MAarHUTHLIX NOJIEH B OTAENb-
HBIX JMEMEHTaX MAarHATHOH cucTemsl koyutaiaepa BIIII-4M) suiHeceHs! B NOOKIIOYEHALI K TOKANBHOI CeTH cuc-
Tembl ynpasnenus PC. B Gmuokatilee BpeMs IPeANonaracTes NOAKMIOYEHHUE K TIOKATbHOM CETH ele HeCKkoabKKX PC:
AN MOHHTODHPOBAHHMA INOMEPEYHBIX paamepon myska 8 B3III-4M, mis AHACHOCTHKH NONAPH3ALMM OYYKOB B

BOIIIE-3 u BAIIIT-4M.

2 Mony.lib cesa3n KAMAK-Ethernet “

Yerpotictso Bemonueno B Buae KAMAK-monyns umpunoit 2M, BHyTpu koToporo umeeTcs pazbeM PCI-LuHRL
N4 [OCTAHOBKH MPOMBIIUIEHHOH naatel uurepdeiica Ethernet nua PC (puc.3). Bnok opuentuposay Ha paboty ¢
nnatamu PC Ethernet, nomepxmaaromumu crennduxanun apaiisepa NE2000. .

Baaumopeiicteue Mexay nmatoii Ethernet u. MarmcTpansio
KAMAK OCYINECTBAsETCA € NIOMOWIEI M/nmponeccopa 1816BE31
(ananor Intel 8031). IIpoueccop BbI6pan MO COBOKYNHOCTH Hapa-
MEeTpoB (JOCTYHNHOCTH, OBICTPOACHCTBHE, CTOMMOCTD, HATHIUE HH-
CTPYMEHTApHA H T.A.). ITOT IPOLECCOP HMEET COGCTBEHHbIH KaHaT
RS-232, xoTopsiit Taloke MOXCT HCHOIB3OBATLCH. IpumMenenne B
610Ke MHKDOIIPOLECCOPA BLI3BAHO HeOOXOIHMOCTHIO OGCCIeycHHS
NPAMOTO OCTYTIA B ONEPATHBHYIO mamats OApeHKa Al HadalbHOI
3arpy3KH M3 ceTH 1 obecneyeHHs TEXHHYECKOTO MonTopHura Oa-
penxa (cTapT, cTom, paboTa B IOIArOBOM PeXKHME, KOHTPONS ¢ula-

. FOB COCTOSHHA H peructpos OIpeHKa). .

Bydepnrre perncrpul mHH KAMAK, PCI 1816BE31, s3aumo-
JeliCTBHE MEXIY HUMH, N0ruka oGcnyRHBaHHA NPAMOro JOCTYTA H
TEeXHHYECKOr0 MOHHUTODHHIA PEanM30BaHE! Ha MHKPOCXEME Hpo-

Pue. 3: A'“"‘“_TCP KAMAK-Ethemet. rpaMmupyemoit norui 10K10 dupmer Altera.

Jna obecnevenns mepenadi HHGOPMALHM B PEKHME NPAMOIO JOCTYNA H ANA TEXHHYECKOrO MOHUTOPHHIA HC-
nons3ytorca Ethernet-makeTsl, B 3ar070BKe KOTOPHIX B moie "THI" yKazaHo “1995”, ans mepenadd HHGOPMALMH B
peAiME MEXITPOLIECCOPHBIX 06MenoB BxIGpaH THN Ethernet-maketor “1996”, :

3. CereBoe nporpamMmmuoe oﬁecne!_lemie

il CETeBbIe TMPOTOKOABI H BOIMOKHOCTH onepaunouuun CHCTEMBI OIII)EHKEI

Hns oGecncqum nepenayu nﬂqpopmauua paanuqﬂom BHJA, A TAKKE Ui NOANEPHKY CYIICCTBOBABIINX J0 MO~
HCPHU3ALIH MeXTPOLECCOPHEIX oOMenoB A1 Onpenxopckoii cetd Ethemnet Gbuia paspaloTaHa CHenUANEHAL CHC-
Tema npoTokones. [TpoTokoast no,n.nep)maawr MaKcAMaNBHBIH pasmep naketa B cetu 1.5 kGaiita, obecneynnas npn
nepeaaye H1OKOB JAHHEIX GONBIIOrO Pa3Mepa MHOIOMAKETHEIH PEIKUM. TIpemycMOTPEHN CIEAYIONHE THIIBL [aKeTOB:

*  PIP (Process Interchange Protocol ) — mpoToxon HenoasayeTcs And OpraHH3aLiHy MEKIIPOLIECCOPHBIX OGMEHOB
MeKJy TPHITIATHEIMH [POTpaMMamH, 0GecednBaeT ABYCTOPOHHIOW HEPEAAy AAHHEIX MEXIY NMporpamma-
MH, paGOTAIOIMME B Pa3IHIHBIX KOMMBIOTCpax. IIPOTOKONIOM OpeAyCMOTPEHa CHHXPOHHIALMA pOrpaMMBl
IIpH NIEPECHUIKE €if ZAHHBIX 13 JPYTOrQ KOMIBIOTEDA.

e FAP ( File Access Protocol } — npotoxon HCHONB3YETCA pioTs moctyna u3 nporpamm B Oaparax k mucky LM,
TpedyCMATPHBAET BEIIONHEHHAE OTHOTO Habopa dynrumit ans ‘paboret ¢ daiinamu (cosnaHue, OTKPEITHE, 3a-
nHch, yreHue u np.). IIpu oMoy 3Toro HpOTOKONTA BO3MOXEH JOCTYN K MHQOPMAIMH O AUCKAX oM (pa3-
Mep, YHCII0 AHPEKTOPH) M AUPEKTOPHAX Ha Juckax (pasMep, npasa J0CTynNa).

¢ VTP (Virtual Terminal Protocol) — npoToKoN HCMONE3YETCA NPH TEPMUHANBHBIX ofMeHax MeXITy OmepaLHoH-
Hoii cuetémoi Ofperxa ODOS u mporpaMmoii, smyaupylommei Tepuusan Ogpenxa 8 PC; ODOS noazepsu-
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BAET TPH CETEBHIX TEPMHHANBHLIX KAHANA; MPCIYCMOTPEHO pesepBHpOBaHKE onpenene}moro Homepa TEPMH-
" HAIBHOTO KaHANA KOHKpeTHOro OApeHKa AN NOAKMIOIEHUA KOHKpeTHoro PC, -+ o
» GVP ( Gives Prorotocol ) — npoTokon A% NOCKUIKH Pa3mM{HEIX 3anpocos k Lentpaastoi Mauune ('reKyLuee
* Bpems, AaTa, sanpoc Ethernet-anpeca Oppenka, 3anpoc Hp2s AOCTYNa K AUPEKTOPHH H T.1I. ) S
e DFP (Dynamic File Protocol) — nmpoTokon mns oﬁmeua ‘undopManueii yepes cnenuatsHsie Gydepsl B onepa-
TuBHOH namati 1{M; nakeT npelycMaTpHBAET OTKPLITHE, 3aOHCh, YTHHE W YHHYTOXeHHe Gydepa u3 mpo-
rpammbl B Oapenke. B nanbkeiimeM npexnonaraerea yepes nporoxol DFP peannzosats Q)a}"monme obuMens,
4TO 2ACT BO3MOKHOCTh OTKAIATHCA OT IMYILAUHH CbaHJ'IOBOPI CHCTEMEI Onpemca Ha J:[PICKaX. OML e
' i . it
B Ogpenke npomxonm oﬁpaﬁa'mnaxorca Ha YpOBHE onepauuommld CHCTEMS ODOS KOTOpEU] oﬁecrzequsaer ce-
TEeBOE COSIMHEHHE MEXMIY MAIIMHAMH, NPHEM, KBHTHPOBZHUE MEPEAABAEMbIX IAKETOB H NEPECHUIKY NPHHATOH HH-
dopmanuu B nporpamMmet. Jins KOKIOro THNA ‘o6menos B ODOS 3ape3epeHpOBaHO N0 OXHOMY KaHATY. [epenaya
naunsx 8 ODOS g ciyuae 06MeHOB, MHHIMMPOBIHHEIX M3BHE, MOXET OCYIICCTBAATHCA OJHOBPEMEHHO 1O 4 Kada-
naM. D DeKTHBHAA CKOPOCTE Mepedayud JAHHLIX B CAy4ae COSNHHEHHA TOUKA-TOYKA 1o ogHoMy Kanany ODOS co-

cragnsgeT 200 xbaiit/cex, a npH MHTErPANBHOI 3arpy3Ke (3aneiicTBOBAHH Bee KaHATbE) — #0 400 kGaiit/cex.

3.2. Hentpaabnas Mamuna S o ~ : :

Iientpanshas Mamuna (F{M) cucTeMs! ynpasnenus BITII4 sensercs MHorO(bymcuHonanmmM yznom oGecne~
uppaomEM A1t OapaT ZOCTYN K XKECTKOMY AHCKY, HX NEPBHYHYIO 3arpy3Ky (3arpysky ONEpauHOHHOH CHCTEMBI
ODOS), xouTpons 3a moAwmodeHNeM K OQIpPATaM CCTCBBIX TCPMHHANOB, 3 TAKKe mepenavy uHdopmanun MexIy
NpOLECCOPAMH NPH NOMOLLH cneuna.umoro MEXaHH3Ma «IOYTOBOrO Amnxar. IIM pcanuzoaana Ha PC nmog MS-
DOS. : C -

IIp NOAKTIOUEHHH CETEBOTO TEPMHHANA LPOrpamMma, SMyIHpyRWas TepMuHan B PC, sanpammsaer y IIM
Ethernet-anpec cootsercTByrowero Onpenka. Ilpexpe deM otmats monoxuTensHblil orset, [IM nposepser, BO3-
MOJKHO JIH TIOJKTIOHEHHe faHuoro PC B KauecTBe COOTBETCTBYIOIIErO CETEBOTO TEPMHHANA K AAHHOMY OJpEHKY.
Iocne atoro, nonyyus ot LM Ethemet-agpec Oxpenka, MpOrpaMma-dMyNATOp TePMHEATA OBITACTCA 3aXBATHTH
TepMHHaJIBHBIH KaHan, oOpamasce Henocpe,ucmeuno K ONeP2UHOHHOH CHCTEME KOHKpeTHOro Ofperka. -

Onu 'u3 eriocoGor o6Mena undopManyei MexIy NPOrpaMMaMH, PaGOTAIOWMMI B PA3THIHEIX TMpOLIECCOPaX CHe-
TeMsl ynpapneHns koMmiexcoM B3TITI-4, — 31o MexanuaM oGMeHa Hepes cnenuaibHeli Oydep B onepatusHoif na-
maTH [IM, Tax naseiBaeMulil «104TOBBI AIHK». Pasmep «I104TOBOTO ALK OPAHHHCH MAKCHMANIBHEIM Pa3MEPOM
Ethernet-naxera 1.5 x6aiita. Kaxioit noacucTeMe KOMILIEKSA B «IIOMTOBOM ALHKEN Bbl,[leﬂeHa CRrOA 00MaCTh, & KaK-
JOMY IapaMeTpy — PUKCHPOBaHHAT A4eitka BHYTpH 3T0it 06macTH.

OnwH pa3 B cexyHay coaepxumoe 6ydepa BeICEIIAETCS B CETh B BUAE broadcast-naxera ¥ NIOCPEAICTBOM OnepaLi-
ounoii cuctemsl ODOS nonagaer s 6ydep cnenuansuoii nporpamMmer ODDS, paﬁorafomeu B kaxaoM Oapenke. Ity
nidopMaLIIO OCTANEHBIE POrpaMMe, paboTatomue B Oapenke, MOrYT OPOYHUTATH NPH MOMOULH MEXKIPOrPAMMHOTO
ofmena. Fconb3opalie TAKOTO MEXAHH3MA JACT BOSMOKHOCTh B KK/IOM KOMIIBIOTEPE, NOJKIIOYEHHOM K JIOKAlb-
Hoit cetn Ethernet, MMeTb JAHHEIE G COCTOAHHM BCEX YNPaBIAIOIMX HPOrpamy, paGotaromux B apyrux Oaparax, a
TaKKe 06 OCHOBHEIX IAPAMETPaX BCEX YCTAHOBOK KOMILIEKCA.

v
»

3.3, Ofecnederne MeRNPOLECCOPHOTO Bsaumonei‘lcmu;

TIpn ynpasnenuu kommiekcoM BIIII-4 posaukaroT 3afa4y, Tpebyromue nubo Gonee GricTpol, yeM nepexada
uHopManun yepes «noqToBkIi smk» 1M, MexnpoueccopHoii cBasi (Hanpumep, Nepesada 3a0pocoB Ha ympasie-
ue BU-cucteMoii npu yCKOpEHUH MydKa B Hakorurene BIIIII-3), 1160 NePeChUIKA 3HAUUTEMLHEIX 00BEMOB AaH-
ueix. Kpome Toro, mpH BEINMOIHEHHH nepe,uatm MOXKET norpeﬁona"rscx CHHXPOHM3ALHA B3AHMOJEHCTBYIONINX PO~
rpamu. OTH 3ajauM PEWAOTCS NP NOMOLIA HCIOILI0BAHHA MEXaHH3Ma CCTCEOrO DAJS/NAS, peanmonanuoro
uepes npow:ccm PIP (em.n3.1).

Mexanusm DAJS/NAS no3sonseT nepectuiats (M NPHHUMATH) IAHHBIE HEMOCPEACTBEHHO B CHCLMANGHO 3aAB/ICH-
Hyt0 061aCTh MAMATH NPOrpaMMLI-aBOHEHTa, PaGOTAIOIIYIO B APYTOM KOMIIBIOTEpE, ROAKTIOUEHHOM K JCKANbEOH
cetu. IIpn nepechiike HHQPOPMAlMH NPEAYCMOTPEHA BOIMOKHOCTD 3a5BKH HA reHEPHPOBAHHE CIICNUANBHOIO CHIHA-
7a, TOBOPSIIETO O MPHXOAC JaHHHIX. B atom cmyuae, eciu nporpaMma- aﬁonem' OKWJATA JAHHBIE, TO MOCHE HX
npuxona oxa 6yaer axtususuposana. C nomompio T2KOTO MEXAHH3MA CHHXPOHH3HPOBAHEL NMPOLECCH YTPABICHHS
MIDKEKLIHOHHEIM KOMILIEKCOM «I103uTpoH», H3MEPCHHE OpGHTH MyHKOB B B3III-3 u BBI’II’I-4 ynpasaeHue Bo30y-.
xaeuueM nyqxoe B BOIII-3 u BOMI-4 u r.4.

Kpome mexanmsma DAJS/NAS, s Memnpoueccopuoro B3AHMOACHCTENA MCTIONBIYETCH MEXAHHMIM Tnepe/adn
JAHHBIX B KONBUEBO Gydep nmporpamMme- -abonenra. O npuxoae AaHHBIX OpOrpavMa- aﬁoneur HHGOPMUPYETEA IpH
NOMOILM CHeuMansHora duiara,
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4. 3arpy3ka J0KaJIbLHOI 0qpeKoBCKO CeTH

B xone ynpasnenus kommiexcom BOIIII-4 B MexnporeccopHbix oGMeHax pery/apHO y4acTeyioT okono 20 npo-

rpamm, paGotarowux B 13 Onparax u 1 PC. PasMephl MACCHBOB JaHHBIX, IEpefaBAEMEIX 110 JOKATBHOMN CETH CHCTe-
Mel ynpasienns BOIIII-4, nexat B npeaenax ot aecatkos Gaiit jo 2 kGaiit. CpeaHee KOIHYECTBO PEryaspHbix 06-
MEHOB, BRUTONHSAIOUIHXCSA 33 CEKYHLY, 0k0110 50, 0Blunii 06beM mepeckUiaeMbIX 32 CEKYHAY JAHHEIX 0K010 10 k6aiiT,
Ilpu 3TOM OCHOBHYIO IONIO B 3arpy3Ke CETH COCTABIAIOT MEKNPOrpaMMHbie o6Mensl (70%), 0OMEHD! ¢ «T1I0YTOBLIM

Auwaxom» 1IM (10%}), a taxxe BHBox HHGOPMAIMH H3 MPOrPaMM Ha ceTeBsle TepMUHANE (10%).

Kpome perymapHbIX, BOIMOXKHBL HCPETYAAPHEIE OGMEHB!, BO3HHMKAIOWE PH 3aIPy3Ke OPOTPAMM, COXPAHEHMH
RaHHBIX Ha JHCK M T.I. ITukoBad 3arpy3ka CeTH B CTaHAAPTHOM peXHMe paboTel BO BpeMA HAGMIOOEHHA HE NpERLI-
wana 6%. ITpu 3ToM 33 CEKYHAY IO CeTH MPOXOAMNC 0Koj10 200 nakeTor ¢ o6muM ofbeMoM Aauubix 60 kGaiir,

HMeromascs 3arpyska ceT MO3BOSET HCHIONB3OBATH CETCRbIC NEPERAYH NI CHHXPOHH3AMM NpOrpaMM, pao-
TAIOIMKX B padnuiHEIX Onpstax, B cydae, KOraa ZORYCK HA PEAKIHIO IPOrPaMMBI JIEKHT B MPEASTAX HECKOILKHX
munnucexyHa. TakuM o6pasoM, HanpuMep, CHHXPOHU3HPYETCA ¢6op JAHHBIX O COCTOSHUH YCTPOHCTB Ha MMITysC-
HOM HHXeKTOpe «II03HTPOH», BHILOMHACMEL NPOrpaMMamH, NapajeNbHo paboTaomuma 8 2Byx Onpsrax. Hame-
pcHHaA B NaHHOM ClyHae HeCTabWIBHOCTD BPEMCHH MONMYYCHHA MAKETa (CB}BaHHHJI H ¢ BO3MOXMHBIMH BaJlep)Kl{aMP[
NPOXOXKAESHUA IAKETOB MO CETH) B PEAILHOM CHTYallMH COCTABUAA He Gonee 4 MCek.

3ammqexme

B pesynsrate npoBeAgcHHOIR Moaepnmauuu CETEBOTO 06ECIIEUEHUA CHCTEMEI ynpasneﬂlm BOIII1-4 nossunace
BO3MOXHOCTL Pa3pabaTbiBaTh BEPXHMUI, aNMapaTHO HE3ABMCHMBIA YPOBEHb NporpamMmioro obecnedenyia, 6a3upyio-
wuica Ha nenonbiosasui PC nox Linux 1 CTaHAapTHBIX CpeRcTBaX pa3paGoTkH. IToABHNACE BOIMOXHOCT A MO~
CTPOCHHS ¥ Pa3BUTHA TPEXYPOBHEBOH CHCTEME! YNDABICHHA [0 CXeMe «CTAHAAPTHOH MOJenn.

B Gmmxatiinee ppems npeanonaraercs paspaGotka IIM u amynstopa TepMunana Onpelxa nox Linux. Dta paspa-
60Txa ROMKHA 3ANI0KUTH OCHOBY JUIS CO3NAHHA KOMMYHHKALIMOHHOTO CEPBEPHOTO y3/1a, 0GECIIeYHRAIOIEro nepesa-
4y 32MPOCOB Ha YNPABICHHE K CYLIECTBYIOMINM HCIONHHTENLHSEIM KOMIBIOTEPAM CDEIHErc YPOBHA (ceifyac 310 B
ocHoBHOM QpsTa, Takke Henos3yiores PC) or onepatopekux koHconei sepxuero yposnsa (PC noa Linux). Mpen-
nosaraercs, 4To 06MeH uHdopMarHel MEeXIY KOMIBIOTEPAMH BEPXHETQ YPOBHA H CEPBEPHLIM Y3IIOM Oyaer ocyme-
CTBIATLCA IPH NOMOLIM CTAHIAPTHHIX ceTeBrIx npoToxonos {TCP/IP).
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