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TEMATUYECKUA NNAH

CTtpykTypa U yHKLUMM annapaTHOM 4YacTu MepCcOoHaNbHOrO0 KOMMbOTEPA.
Mwukponpoueccop. eHepaTop TakTOBbIX UMMyNbCOB. CuctemHasa wnHa. OCHOBHas
namaTtb. BHewHsAs namate. BHewHne ycTpolicTBa. OnemMeHTbl KOHCTpykumn MK,
BHYTpMMaLLVHHBINA CUCTEMHbIA UHTEpdenc. DyHKUMOHanbHble xapaktepuctukm MK.
Mukponpoueccopbl. Tunbl MukponpoueccopoB. Mukponpoueccopsl Tuna CISC.
Mwuikponpoueccopbl Tna RISC. 3anomunatowme yctpoiictea MNK. Pernctposas K3LL-
namstb. OCHoBHas namsTb. Puanyeckas CTpykTypa. Jlormyeckas CTpykTypa OCHOBHOM
namsTu. BHelwHss namatb. Jlorndeckas CTpykTypa aucka. Hakonutenu Ha rmbkumx
MarHUTHbIX AMCKax. Hakonutenun Ha XeCTKUX MarHUTHbIX auckax. [JuckoBble MaccuBbl
RAID. Hakonutenn Ha ONTUYECKUX OMCKax. Hakonutennm Ha MarHUTHOW NeHTe.
CpaBHUTENbHBIE XAaPAKTEPUCTUKN 3aNOMUHAIOLLMX YCTPOMCTB. OCHOBHbIE BHELLHUE
yctponcTtea K. Knaeuatypa. BugeotepMmuHanbHble yCTPOCTBa. BuoeomMoHUTOpSI.
BupeokoHTponnepsl. MNpuHTepbl. MaTpuyHble NpuHTEPBLl. TepMonpuHTepbl. CTPyHbIE
npuHTEpPBI. JladepHble NpuHTEpPbl. CkaHepbl. Py4yHble ckaHepbl. PONMKOBLIE CKAHEPBI.
MnaHweTHble ckaHepsbl. MNpoekuMoHHbIE ckaHepbl. CTaHaapTel Agpansepos. Mogemsl.
PekomeHpgauum no BbIGOPY NEpPCOHANbHOro KoMmnbloTepa. Beibop KoHdurypaumm
KoMnbloTepa. Bbibop 610KOB M YyCTPOMCTB MEPCOHANbHOr0 KOMMbIOTEpPA.
Knaccndukauma 9BM. TeHaeHumn passutma 9BM. Knaccundukaums 9BM no npuHumny
nencteua. Knaccndukaums 9BM no atanam cospaHua. Knaccudpukauma 3BM no
Ha3HaveHuo. Knaccudurkaunsa IBM no pasmepam n GyHKUMOHANTbHBIM BO3MOXHOCTSIM.
Bonbwmne 3BM. Manbie DBM. lNMepcoHanbHble koMmnbioTepbl. Cynep3BM. Cepepbl.
MepeHOCHbIE KOMMNbIOTEPLI. TEeHAEHUUU Pa3BUTUS BbIYUCIUTENbHBIX CUCTEM.
lMporpammHble cpeacTea peanm3aumm MHOOPMaLMOHHbIX MPOLLECCOB. Pa3HOBUAHOCTU
nporpamm gns komnetotepa. CuCTEMHbIE NpOrpaMmbl: OnepauyoHHas cuctema,
OpariBepbl, NpOrpaMmmbl-060104KM, OnepaLmoHHble 060n04kn. BecnomoratensHblie
nporpamMmbl (YyTUAMTbI): NPOrpamMmbl-ynakOBLUVKK, MPOrpaMmMbl AN CO34aHUS
pe3epBHbIX KONMA MHPOpMaLUM Ha AUCKAX, aHTUBUPYCHble NMPOrpamMmbl,
KOMMYHUVKALMOHHbIE MPOrpaMMbl, MNPOrpaMmMbl Ans AWArHOCTUKM KOMMbIOTEPA,
nporpamMmbl Aas ynpaeieHus namMaTtbio, NporpaMmbl Afs ONTUMU3ALMN ONCKOB,
nporpammbl-K9OLLUK, nporpamMmmbl AMHAMMYECKOro cxaTtus auckoe. [puknagHble
nporpamMmbl:  MOArOTOBKM TEKCTOB - pefakTopbl TEKCTOB, 00paboTkm TabnnyHbIX
DaHHbIX - TabnMyHbIE NMPOLLECCOopbI, 06pPaboTkM MacCUBOB MHDOPMALMN - CUCTEMBI
ynpasneHusa 6asamMm gaHHbix. CucteMbl nporpammMmupoBaHus. CocTaB cUCTEM
nporpamMmmMmpoBaHug. Komnunarop, 6ubnnotekn nognporpaMm, BCMOMOraTesibHble
nporpamMmei.
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TEMATUYECKWUIA OB30P*

1. CTPYKTYPA U ®YHKLIMU ANNMAPATHON YACTU
NEPCOHAJIbHOIO KOMMNbIOTEPA

UHdopmMmaLuMOHHBIM Ha3biBalOT Npouecc, BO3HUKAKLWNA B pe3ynbrate
YCTaQHOBJ/IEHUSI CBSA3U MexAay OBYMS 0ObekTaMu: UCTOYHUKOM, UIIN FeHepaTopoM
MHGOPMALMN, N MPUEMHUKOM, UK MOy4YaTenem.

TexHn4yeckne U nporpaMMHble CpeacTBa peanm3aunm MHOOPMALMOHHBIX
NpoLEeCcCcoB COCTaBASAIOT MHPOPMALMOHHYIO CUCTEMY, BK/IOYAIOLLYIO:

- annapaTHble CPEeACTBA (3/IEKTPOHHbIE N NEKTPOMEXAHNYECKMNE YCTPOWCTBA);

- NporpamMMHble cpeacTea (NporpammHoe obecrnedeHune);

- LOKyMEHTaumIO.

B paboTte nHpOpMaLMOHHON CUCTEMBI, B €8 TEXHOJIONMYECKOM MPOLECCE MOXHO
BbIOENUTb HECKOMIbKO A0CTATOYHO YETKO PasdfiMymMMbIX 3TanoB.

1. 3apoXxaeHue paHHbIX, TO eCTb GOPMUPOBAHME MEPBUYHbLIX COOBOLLEHUNA,
KOTOpble PUKCUPYIOT Pe3yrbTaTbhl XO3SMCTBEHHbIX onepaLmii, CBOCTBa 0ObEKTOB U
cy6bLeKTOB ynpaBieHus, napamMmeTpbl MNPOU3BOACTBEHHbIX MPOLECCOB, pe3yfbTaThl
3aMepPOB M Hay4HbIX 3KCNEPUMEHTOB, COAEPXAHME HOPMATMBHBIX U I0PUANYECKNX
aKTOB U T.A,.

2. HakonneHne u cuctemaTusauma AaHHbIX, TO €CTb OpraHn3auus Takoro
pasMelleHnst AaHHbIX, KoTopoe obecneunBano 6bl ObICTPbIA MOMCK U OTOOP HYXHbIX
CBeOeHUlM, MeToamnyeckoe OOHOBNEHUE AAHHbIX, 3ALMUTY UX OT UCKaKEHWI, yTpaThl,
noTEPU CBA3HOCTU M T.1M.

3. O6paboTka AaHHbIX - MPOLECCHI, B Pe3ysibTate KOTOPbIX HA OCHOBE paHee
HAKOMMEHHbIX [OaHHbIX GOPMUPYIOTCH HOBblE BUAbl AaHHbIX: 0600Lwwaloume,
aHaNUTUYEeCKME, PEKOMEHOATENbHbIE, MPOrHO3HbIE. MPON3BOAHbIE OAHHbLIE TOXE MOryT
ObITb NOABEPrHYThI AanbHeNLen 06paboTke U NPUHECTN cBeaeHus 6onee rnybokoi
0600LeHHOCTN U T.A4,.

4. OTOoOpaxeHue pAaHHbIX - NMpeacTaBfieHMe M nepejadya AaHHbIX B ¢popwme,
NPUrogHoOM NS OanbHEWLIEro UCNoMb30BaHUS WUAW AN BOCAPUATUS YETOBEKOM.
Mpexnae BCero - 3T0 BbIBOA, HA MNevyaTb, TO €CTb U3roTOBNEHMNE AOKYMEHTOB, YOOOHbIX
0119 BOCMPUSATUS YETOBEKOM. HO AOCTAaTOYHO LLUMPOKO MCMOJb3YIOTCS U Takne Buapl
npencTaBfeHns, Kak NMOCTPOeHue rpaduyeckux WIOCTPATUBHBIX MaTepuanoB
(rpadukn, pnarpamMmmbl) 1 GOPMUPOBAHNE 3BYKOBbLIX WU 3NEKTPUYECKUX
yNpaBnsowmx CUrHanoB.

CoobueHus, popmMmpyemMble Ha atane 1, MOryT UMeTb pasHbli BUA: OO 3TO
00bIYHbI BYMaXHbI AOKYMEHT, nnbo coobuieHne B “MallunHHon dopme”, nbo 1o
1 Apyroe Og4HOBPEMEHHO. B coBpeMeHHbIX MHPOPMALIMOHHbIX CUCTEMAX COOBLLEHUS,
VMIMEIoLNX MACCOBBIV XapakTep, PaHbLUe WK No3xe, HO 06s3aTeNbHO NepeBoasATCs
B “MalUUHHBIA" BUA, TaKk YTO CaMO CO3[aHue COOOLEeHN NPeanoyYTUTENIbHO
3aKaH4yMBaTb HA MALLUMHHOM HOCUTENeE.

MoTpebHoCcTM 3TanoB 2, 3 U 4 ynoBNeTBOPAITCA B COBPEMEHHbIX
MHPOPMALIMOHHBIX CUCTEMAX B OCHOBHOM CPeACTBaMU BbIHUCIINTENIbHON TEXHUKN.

MepcoHanbHbI kKomnbloTep (MK) ctan o6s3atenbHbiM aTpubyTomM B N06OM
COBPEMEHHOM odurce. DTO OCHOBHAs TeXHUYeckas 6a3a MHPOPMALIMOHHON TEXHONOMMN.

* XvpHbIM WIPNUGTOM BblAENEHbI HOBbIE MOHATUS, KOTOPbIE HEOOXOOUMO YCBOWUTb. 3HAHME 3TUX MOHATUIA
OyneT NpPoBePsiTLCS MPU TECTUPOBAHUN.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcuteT



HoctomHctBamu MK aensatoTca:

- Manasi CTOMMOCTb, HAXOAALLASCS B Npeaenax AOCTYNHOCTU 4N19 UHAMBUAYaIbHOro
nokynarens;

- @aBTOHOMHOCTb 3Kcryatauum 6e3 cneumanbHbiXx TPEOOBaHUI K YCNOBUAM
OKpy>XaloLLen cpenpl;

- rMBKOCTb apxXmMTekTypbl, koTopasa obecneymBaeT ee afanTUBHOCTb K
pa3Hoobpa3HbIM NPUMEHEHMAM B cdepe ynpaBneHusl, Haykm, obpa3oBaHus, B ObITy;

- “ApPYXeCTBEHHOCTb” OnepaunoHHOW CUCTEMbI U MPOYEro NPOrpamMmmMHOro
obecneyeHns, 06ycnoBnMBaoLLAs BO3MOXHOCTb paboTbl C Hell nonb3oBatens 0e3
npodeccrMoHansHON cneunanbHOM NoaroTOBKY;

- BbICOKasi Ha1eXXHOCTb paboThl (6onee 5 Thic. YacoB HAapaboTkM Ha OTKa3).

MpodeccuoHanbl, paboTalouime BHE KOMMbIOTEPHOW cdepbl, cumMTaioT
HenpeMeHHON COCTaBMSOLWEN CBOEN KOMMETEHTHOCTU 3HaHWe annapaTtHOW 4YacTu
NepCoHaNIbHOr0 KOMMbIOTEPA, XOTHA Obl €r0 OCHOBHbIX TEXHUYECKUX XapaKTEPUCTUK.
Oco6€eHHO BENNK MHTEPEC K KOMMbIOTEPAM CPELM MOJIOAEXM, LLUIMPOKO UCMONb3YIOLLEN
VX AN CBOMX Lenen.

BoamoxHocTu K onpenensoTcd xapakrepuctnkamm ero OyHKLUNOHANbHbIX
6nokoB. 3amMeHa OfHMX BNOKOB Ha ApYyrne B HACTOSsILLEE BPEMS HE NpencTaBnseT
ocoboi Npobnemsbl, 1 NpU HEOOXOAMMOCTU MOXHO AOCTaTO4YHO ObICTPO NPON3BECTYU
MoaepHusaumio NMK. OgHako COBPEMEHHbIN  PbIHOK KOMMbIOTEPHOM TEXHUKM CTOJb
pa3Hoobpa3eH, 4YTO A0BOJIbHO HE MPOCTO BbiOpaTb HYXHbIA BI0K, onNpenennTb
koHdurypaupio MK ¢ TpebyeMbiMn xapakTepmcTkamn. bes cneuyanbHbIX 3HaHWIM 30eCb
NMpakTU4eckn He 0OONTUCH.

1.1. CTpykTypa NepCoOHasibHOro KOoMmmbioTEpa

PaccmoTpuM cocTaB 1 HasHavyeHne ocHoBHbIX 6510koB MNK. CTpykTypHas cxema
nepCcoHanbHOr0 KOMMNbIOTEPA NPeACcTaBneHa Ha puc. 1.*

KoHcTpykTnBHO MK BbINOSIHEHBI B BMOE LEHTPasbHOro CUCTEMHOro 6noka, K
KOTOPOMY 4Yepe3 pa3beMbl NOOKMIOYAIOTCA BHELUHME YCTPOMCTBA: AOMNONHUTENbHbIE
YCTPOMCTBa NamMATn, kKnaemartypa, QUCrnemn, NnpuHTep n ap.

CucteMHbIii 610K 06bIYHO BKIOYAET B cebs CUCTEMHYIO nnaTy, 610K NUTaHus,
HaKOMUTENN Ha AUCKAX, Pa3beMbl AN A0MONHUTENbHBLIX YCTPOWCTB M MiaThl PACLLUMPEHNS
C KOHTpOepamMu - agantepamu BHELLIHUX YCTPOMCTB.

Ha cuctemHon nnarte (4acTo ee Ha3blBaIOT MaTepUHCKOW nnatomn - Mother Board),
Kak NpaBuo, Pa3MeLLaloTCa:

- MMKPOMNPOLLECCOP;

- MaTeMaTM4eCcKuin ConpoLLEeccop;

- reHepaTop TaKTOBbIX UMMY/bCOB;

- 6nokun (Mukpocxembl) O3Y un M3Y;

- apanTepsbl knasmatypbl, H> XM n HIFM/Z,;
- KOHTPOJIIEP MPepbIBaHUIR,

- Tanmep un ap.

* 3pgecb n panee opraHmsaums K paccmatpuBaeTcs NMPUMEHUTEIbHO K CaMbiM
pPacnpocTpaHeHHbIM B HacToslee Bpems IBM PC-noaobHbIM KOMIIbIOTEPaM.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet
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KnaBsunartypa

MaTtemaTtunueckuin
conpoueccop
Mukponpoueccop OcHOBHasi naMaTb BHewHaa namaTb
ApndmeTnko- n MoctosaHHOe |OnepatnBHoEe Hakonutenb | Hakonutenb
JI0rMyecKoe H 3anoMuHalo- |[3anomuHalo- Ha XecTKoM | Ha rmbkom
YCTPOMCTBO T wee wee MarHUTHOM | MarHMTHOM
(AJTY) E YCTPOWCTBO | yCTPOMCTBO ouncke ancke
CFI,) (N3Yy) (03Y) (HXMA) (HFrMA)
E
7
Mwukponpo- c Apantep | (Apantep | |Taiimep
LueccopHas HXXMA, HrMA,
namsaTb mn
(M) P
O | CucteMHass LWIMHa
LL
: |
C Bupeoapantep | |Amantep UcTouyHuK CeTteBoin
Yctponctso C npuHTepa nuTaHus apanTtep
ynpasneHus 0
(YY) P | |
A BuoeomoHnTop MevaTatowwee KaHan
(ancnnen) YCTPOMNCTBO CBSI3M
(NpuHTEP)
eHepaTop MHTepdenc knasmatypsbl
TaKTOBbIX
UMMNYNbCOB |

Puc. 1. CTpykTypHas cxema nepcoHasbHOro KOMnbloTEPA

Mukponpoueccop (M) - 310 LeHTpanbHbI 610k MK, npegHa3Ha4YeHHbINn Ans
yrnpaeneHus paboToi Bcex 6JI0KOB MalUVHbI U AJ191 BbINOSIHEHUS apUPMETUYECKUX U
Nlorn4eckmx onepauunin Hag nibopmaumen. B coctas Mukpornpoueccopa BXoaaT:

- ycTpoicTBo ynpaenenusa (YY) - opmMmmpyeT 1 nogaet Bo Bce 6J10KN MaLLMHbI
B HY>XHblE MOMEHTbI BPEMEHW ONPEAENIEHHbIE CUrHAsbI YyNPaBaeHus (ynpasnsiowme
VIMNYJbCbl), 0BYCIIOBIEHHbIE CNELMGDUKON BbINOHAEMOM Onepauun 1 pesynbtatamim
npeabiaywmx onepaunn; popmMmupyeT agpeca g4eek namMaTn, UCNoNb3yeMblx
BbIMOJIHAIEMOI Onepauueit, 1 nepenaeT 3Tn agpeca B COOTBETCTBYOLME 6110kn OBM;

CoBpeMeHHbIN MymaHuTapHblii YHuBepcuteT



OMOPHYIO MOCNenoBaTe/lbHOCTL MMMYbCOB YCTPOMCTBO YNpaBieHus nosydyaeTr o1
reHeparopa TakTOBbIX MMMYNbCOB;

- apudmMeTUKo-nornyeckoe yctpoimcteo (AJ1Y) - npeaHa3Ha4eHO AJ15 BbINOSHEHMS
BCEX apUPMETNYECKNX N NOMMYECKUX Ornepaumin Hag YMCNOBOM U CUMBOJIbHOWN
nHdopmaumen (B HekoTopbix mogensax MK ang yckopeHus BbINONHEHUS onepaumin K
HeMy NoaKNo4aeTcs AONOSIHUTENbHBIN MaTeMaTnyecKnin conpoLeccop);

- MukponpoueccopHas namatb (MIM) - cnyxmnt ona KpaTtkOBPEMEHHOrO
XpaHeHns wnHdbdopmauum, 3anmcu n Bblga4yn nHbdopmauum, HENOCPeaCTBEHHO
MCNONb3yeMOW B BbIYUCTIEHUNAX B Bavxarimne TakTbl paboTbl MawimHbl. MM cTpouTcs
Ha perncTpax 1 Ucrnosib3yeTcs Ay 06ecrneyeHnst BbICOKOro ObICTPOAENCTBUS MALLNHBI,
nbo ocHoBHas namatb (Ol1) He Bcerpa obecneymBaeT CKOPOCTb 3anvcu, novcka u
CYMTbiIBaHUS MHbopmayunu, Heobxoaumyilo ona addekTuBHOn pabdoTbl
ObICTPOAENCTBYIOLLIErO MUKponpoLeccopa. PerncTpsbl - ObICTPOAENCTBYIOLLIME SHENKN
namsTy pasnnyHom ASivHbI (B oTandmne ot s4yeek Ol1, uMelowmx CTaHaapTHYO AvHY 1
GaliT n 6onee HM3Koe BbicTpoaelicTBNE);

- UHTepgericHaa cucTeMa MMUKpPOMNpoL,eccopa - peanndyeT CONpPs>KEHNE N CBA3b
¢ opyrumm yctpoincteamm MK; BkntoyaeT B cebst BHYTPeHHU nHtepderic MI, 6ydep-
Hble 3aNOMMHaIOLLME PErMCTPLI U CXEMbI YNpaBAeHNs nopTamm BBoga-Bbisoga (MBB)
1 cuctemMmHom winHoi. Uutepdeiic (interface) - COBOKYNHOCTb CPEACTB COMPSXXEHUS U
CBSI3M YCTPOWMCTB KOMMbloTepa, obecneyrpatoLLas nx apdekTMBHoe B3anMoaencTane.
MopT BBOAA-BbIBOAA (I/O - Input/Output port) - annapaTtypa conpsxXeHuns, N0O3BONSIOLLASA
MOAKOYUTL K MMKPOMpoLLeccopy apyroe yctponcteo K.

FeHepaTOop TaKTOBbIX MMMYJNbCOB reHepuMpyeT NocnenoBaTenbHOCTb
ANEKTPUYECKMX UMMYJIbCOB; YaCTOTa reHePMPyEMbIX UMMYbCOB ONPeaenseT TakTOBYIO
4YaCTOTy MALLUUHBbI.

MpomMexXyTok BpeMEHN MexXay COoCefHVMU UMNyNbCaMu ONpeaenseTr Bpems
OJHOro TakTa paboTbl MALUMHbBI UM NPOCTO TakT PaboThl MaLLVHbI.

YacToTa reHepatopa TakTOBbIX UMIMYNbLCOB ABNSETCA OAHOW U3 OCHOBHbIX
XapakTeEPUCTMK NEPCOHANBHOrO KOMMbiOTEPA 1 BO MHOIOM ONpeaensieT CKOPoCTb ero
paboTbl, MO0 KaxXaas onepauyms B MallVHe BbINOJSHAETCS 3a OnpeaeneHHOe KOMYeCTBO
TaKTOB.

CucteMHas LWWIMHA - 3TO OCHOBHaga MHTepderncHaa cuctema KOMMbioTepa,
obecneunBaioLLas CONpPsKEHNE 1 CBA3b BCEX Er0 YCTPOMUCTB Mexay coboin. CuctemMHas
LUIMHA BKJIOYAET B cebs:

- KopoByio WMHY agpeca (KLLA), koTopas BKIlo4aeT MpoBOAA 1 CXEMbI COMPSXXEHMS
ON9 napannenbHon nepenayn BCex pa3psaoB koga agpeca syeiku OCHOBHOM NamMaTti
W1 NopTa BBOAA-BbIBOAA BHELIHErO YCTPOWCTBA;

- KOAOBYIO WUHY MHCTpykuun (KLWW), copepxalyio npoBoga M CXembl
COMPSXXEHUS s nepefayy MHCTPYKUMA (YyNpasBnsiiowmx CUrHanoB, UMIMYIbLCOB) BO
Bce OJI0OKM MaLLVHbI;

- LUMHY NUTaHUS, UMEIOLLYIO MPOBOAA N CXEMbI COMPSKEHUS A5 MOAKIIOHEHNS
6nokoB MK k cucteme aHepronuUTaHus.

CuctemHas WwnHa obecneyrBaeT TpU HanpaeieHs nepegaydn nHidopmMaumn:

1) Mexay MMKPOMpPOLLEeCCOPOM M OCHOBHOW NaMSATbIO;

2) Mexay MUKpPOoMnpoLEecCcopoM M NopTaMmm BBOAA-BbIBOAA BHELLUHUX YCTPOWCTB;

3) Mexay OCHOBHOW NamsATbio U NOpTaMy BBOAA-BbIBOAA BHELUHUX YCTPOMCTB (B
pexnMe NpsaMoro A40CTyna K namsTu).

Bce 6n0ku, a TOYHEe UX NOPTbl BBOOA-BbIBOOA, Yepe3 COOTBETCTByOLIME
YHUPULUNPOBAHHbIE Pa3beMbl (CTbIKM) MOAKIOYAOTCA K LWMHE eAnHO06pasHo:
HENOCPEeaACTBEHHO MW Yepe3 KOHTPOJIJIEPLI (aganTtepsbl). YnpasneHue CUCTEMHOMN
LUMHOM OCYLLECTBNSETCA MUKpPOMpoLLeccopom nnmbo HenocpencTBeHHO, Nnbo, 4To
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yaule, Yyepes OOMOSHUTENBHYIO MUKPOCXEMY - KOHTPOJUIEP LWUHbI, GOPMUPYIOLLIA
OCHOBHble CUrHanbl ynpasneHns. O6meH nHdopmaunen Mexay BHELWHUMU
YCTPOMCTBAMMU N CUCTEMHOW LLUNHOWN BbINONHAETCS ¢ ucnonb3oBaHnemM ASCII-konoB.

OcHoBHaa namatb (Ol1) - npegHasHayeHa AN XPaHEHUS U ONepPaTUBHOrO
obmeHa nHbopmauuel ¢ npodnmMmn 6nokamu mawmHel. O copoepxuT oBa BuAa
3anoMmnHaloWmMx yCTPOMCTB: MOCTOSHHOE 3anoMuHaiouwee yctpoicteo (M3Y) u
onepaTtMBHOE 3anomMuHarLlee yctporictso (O3Y).

N3Y cnyxuT ana XpaHeHus HeM3MeHseMOoM (MOCTOSIHHOM) NPOrpPaMMHoO ”
CNpaBoYHOM HGOPMAaLMKM, NO3BOISIET ONEPATMBHO TOSIbKO CYUTBIBATb XPAHSILLYIOCS B
HEM MHPOPMaLMIO (M3MEHUTb UHGopMaumio B MNM3Y Henb3a).

O3Y npepHazHayeHO Ons onepaTuUBHOWM 3anuCK, XPaHEHUS U CHYUTbIBAHUS
MHdopmauun (nporpamMm M AaHHbIX), HENOCPEOCTBEHHO Yy4yacTBYOLWEN B
MHOOPMAaLMOHHO-BbIYNCIUTESNIbHOM npoLuecce, BbinosHgemMom 1K B Tekywwuin nepuon,
BpeMeHu. [NaBHbIMM AOCTOMHCTBAMW OMEPATMBHOM NamMaTU SBASIOTCS €€ BbICOKOEe
ObICTPOOENCTBNE N BO3MOXHOCTb 0OpaLLEHMS K KaxXO0W f4elike naMaTn oTAeNbHO
(NpsiMOIi appecHbIn A0CTYN K A4eiike). B kayecTBe HegocTatka O3Y cnenyeTt OTMETUTb
HEBO3MOXHOCTb COXPaHeHuUsi nHopMauum B HEN NOCAE BbIKIIOYEHUS NUTaHUS
MaLLWHbI (3HEPro3aBNUCUMOCTD).

BHewHsas namMmaTb - OTHOCUTCS K BHELLIHUM ycTponcTeam 1K n ncnonssyercs
ONst [ONTOBPEMEHHOMO XpaHeHus noboin nHdopmaumm, Kotopass MOXET Koraa-nmbo
notpeboBatbCs A1 pelleHns 3aady. B yacTHOCTM, BO BHELUHEN NamsiTU XPaHUTCS
BCe nporpamMHoe obecrnedyeHue komMmnbioTepa. BHewHdaa namatb coaepxuT
pa3Hoobpa3HbIe BUOB! 3aNOMUHAIOLLIMX YCTPOWCTB, HO Hanboiee pacnpoCTPaHEHHbLIMN,
VIMEIOLLIMMUCS NPaKTUYECKM Ha NIOOOM KOMMBLIOTEPE, SBASAIOTCS HAKOMUTENN Ha XECTKNX
(HXMA) n rnbkux (HFM) MarHUTHbIX AMCKax.

HasHayeHue 3Tux HakonuTenen - xpaHeHne 60nbLLIMX 06bEMOB MHDOPMaLNW,
3an1chb 1 BblAa4ya XpaHUMOoM HGOopMaLMm o 3anpocy B ONepaTUBHOE 3arnoMMHAIoLLEe
ycTporicTBo. Pasnuyatotca HXXMI n HFM, nyLib KOHCTPYKTMBHO, 06beMaMim XpaHMOi
nHdopMaLmn 1 BPEMEHEM NMOUCKA, 3anncn U CYNTbIBaHWUS MHDOPMaLUN.

B Kka4ecTBe yCTPOWCTB BHELLHEN NaMSATU UCMOb3YIOTCH Takxe 3arnoMuHaloLwme
YCTPOWCTBA Ha KACCETHOM MarHNTHOWM NeHTe (CTPUMMEPBI), HAKONUTENN Ha ONTUYECKMX
ouckax (CD-ROM - Compact Disk Only Memory - KOMAakT-guck ¢ NamMsaTbiO, TOSIbKO
YynTaemMon) n ap.

UcTouHMK nuTaHus - 3to 6710K, COAEPXKALLMIA CUCTEMbI aBTOHOMHOIO 1 CETEBOIO
aHepronutanmg MNK.

Taiimep - 9TO BHYTPUMALLMHHbIE 3NIEKTPOHHbLIE Yackl, o6ecneynBaoLLme npu
HEOOX0AMMOCTM aBTOMATMYECKUIA CbEM TEKYLLLEr0 MOMEHTa BPEMEHU (rof, Mecsl,
Yacbl, MUHYTbI, CEKYHAbl U A0AM CeKyHA). Tanmep noakno4yaeTcad K aBTOHOMHOMY
VUCTOYHUKY NUTAHUS - aKKyMYNISTOPY U MPU OTKIIOYEHUN MALLVHBI OT CETU NPOJOMKAET
paboTaTtb.

BHewHue ycrtpoiictBa (BY) - 3T0 BaxHeliwas cocTaBHas 4acTb it060Oro
BbIYMCNIUTENBHOE KOMMekca. JJOCTaToyHO ckasaTb, YTO MO cToMmMocTu BY wmHorga
cocTtaenaoT 50 - 80% Bcero MK. OT cocTaBa 1 xapaktepuctvk BY BO MHOroM 3aBuCAT
BO3MOXHOCTb N 3bdeKTUBHOCTb npuMeHeHud K B cuctemax ynpasneHus 1 B
HAPOAHOM XO35MCTBE B LIE/IOM.

BY MK obecneunBaioT B3aNMOAENCTBME MaLUMHbLI C OKPYXatlowwelh cpenomn:
nosb3oBaTensiMu, o6beKkTamMun ynpasneHns n gpyrumm 9BM. BY moryT ObITb knaccu-
dnumpoBaHbl Mo psay Npu3HakoB. Tak, N0 Ha3HAYEHMIO MOXHO BbIAENNUTL Clieayolme
Buabl BY:

-BHELIHMe 3anomMuHaowme yctponctea (B3Y) nnu BHewHasa namate MMK;
-OManorosble CpeacTea Nonb3oBaTens;
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-yCTponcTea BBOAA MHpOpMauun;

-yCTpOWCTBa BbiBOAA MHDOPMaLUuUK, B CpeacTBa CBA3U N TENEKOMMYHUKALMN.

AvanoroBble cpeacTBa MoJsib30BaTeNS BK/IIOYAIOT B CBOV COCTaB BUOEOMOHUTOPDI
(oucnneun), pexe NynbTOBble NMULIyLWIME MALIMHKN (MPUHTEPbLI C KaBuaTtypomn) u
YCTPOMCTBA PeyYeBOro BBOAA-BbIBOAA UHMOPMALUN.

BuaeomMmoHUTOp (Oucnnei) - ycTpoMcTBO AN oToOpaxeHUs BBOOMMOM U
BbiBOAMMON 13 MK nHpopmaymn.

YcTpoicTBa peveBOoro BBOAA-BbiBOAA OTHOCATCS K ObICTpPOpPa3BMBAIOLLMMCS
cpeacTeaM MynbTvMeana. YCTPOWCTBA peyeBOro BBoAa - 3TO pasdfivyHble
MUKPODOHHbIE aKyCTUYECKUE CUCTEMBI, “3BYKOBbBIE MbILLN”, HAMPUMEP, CO CIOXHbIM
nporpamMmMmHbiM ob6ecrnevyeHnem, NO3BOJISIOWNM pacno3HaBaTb NMPOU3HOCUMbIE
4enoBekoM OyKBbl 1 CNOBa, MAEHTUDULMPOBATL UX U 3aKOAMPOBATb.

YcTpoiicTBa peyeBOro BbiBOAA - 3TO Pa3/INyHble CMHTE3aTopbl 3BYKA,
BbiMONHAOWME npeobpasoBaHve uUMPPOBLIX KOAOB B OYKBbl M CJOBA,
BOCMPON3BOAMMbIE HYEPE3 FPOMKOroBOPUTENN (AMHAMWUKN) UN 3BYKOBbIE KOJIOHKW,
NOACOEAMHEHHBIE K KOMMbIOTEPY.

K ycTtponcTtesam BBOAA MHPOPMALMN OTHOCATCS:

-KnaBmartypa - yCTPONCTBO A5 PY4HOro BBOAA YXCIOBOW, TEKCTOBOW U YyNPaBNsio-
wen nHpopmauum B MK;

-rpadunyeckue rniaHweTbl (JUOKNTaN3epbl) - 419 PyY4HOro BBoaa rpadunyeckomn
nHdopmMaLmm, n3obpaxeHuii NyTemM NepemMeLLeHs No NAaHLWEeTy crneunanbHOro yka-
3arens (nepa); Npu NepeMeLLeHnmn nepa aBTOMaTMYeCKM BbIMOHATCS CYNThIBAHME
KOOpAMHAT ero MecTomnoIOXeHNS 1 BBOA 3Tux koopauHart B [K;

-CKaHepbl (YMTaloLLMe aBToMAaThl) - 419 aBBTOMaTUYECKOrO CYUTBIBAHNS C BYMaXKHbIX
HocuTenen n seoaa B MK MaLLIMHOMUCHBIX TEKCTOB, rpadukoB, PUCYHKOB, YepTeXel;
B YCTPOWCTBE KOOMPOBaHWS CKaHepa B TEKCTOBOM PeXMME CHUTAHHbIE CUMBOJSIbI MOCTE
CPaBHEHMS C 3TAJIOHHBIMU KOHTYpamMu cneuyasnbHbIMU NporpaMMamMmim npeobpasyoTca
B koAbl ASCIl, a B rpad®nyeckomM pexmme CHUTaAHHble rpadukm N HepTexmu
npeobpaszyloTcs B NOCNef0BaTENLHOCTU ABYXMEPHbIX KOOPAMHAT;

-MaHUNYNATOPbI (YCTPOMCTBA YKa3aHus): IKONCTUK - pblyar, Mblllb, TPekbon -
wap B onpase, CBETOBOE Mepo 1 Ap. - ANa BBoAa rpadumyeckon nHbopmaumm Ha
aKpaH gucnnes nytTemM ynpasneHus ABUXKXEHVNEM Kypcopa Mo 3KpaHy C Nocneayowmm
KOOVpPOBaHMEM KOOPAMHAT Kypcopa v BBOAOM ux B [MK;

-CEHCOpPHbIe 3KPaHbI - [J15 BBOAA OTAENbHbIX 3/IEMEHTOB M300PaXeHWs, NPorpamMm
WM KOMaHA ¢ nonunakpaHa gucnnes B MNMK.

K ycTponcTtsam BbiBOga MHGOPMALMN OTHOCATCS:

-MPUHTEpPbI - MeyaTawlue yCcTponcTea ANng perucrtpaumm nHbdopmMmaumm Ha
OyMaXxHbIli HOCUTENb;

-rpacdonoctpoutenn (nnotrepsbl) - AN BbiBOAA rpadmyeckon nHbopmaunm
(rpadukoB, YepTexei, pucyHkoB) ua MK Ha 6yMmaxHbIi HOCUTENb; NI0TTEPLI ObiBAIOT
BEKTOPHbIE - C BblYepYMBaHMEM U300pPaXEHUs C MOMOLLbLIO NMepa, U pPacTpoBbIe:
Tepmorpaduyeckme, anekTpocTaTmieckme, CTpyHble 1 nasepHble. [0 KOHCTPYKLUMK
naoTTEPLI NOAPA3[ENAOTCA Ha NnaHWeTHble 1 6apabaHHble NnoTTepbl. OCHOBHLIE
XapakTEPUCTUKN BCEX MNOTTEPOB NMPMMEPHO OANHAKOBLIE: CKOPOCTh BbIHEPYMBAHUS -
100 - 1000 Mm/c; y nydLIMX Moaeneii BO3MOXHbI LIBETHOE n306paxeHne 1 nepepaya
NMOMYTOHOB; Hambonbluas paspeLlarolass CnoCOOHOCTb M YETKOCTb U300paxXeHus y
NasepHbIX MIOTTEPOB, HO OHW CaMble Joporue.

YcTpocTBa CBA3U U TEJIEKOMMYHUKaALUN MNCNOJb3YIOTCA OA8 CBA3M C
npmbopamMmn 1 opyrvummn cpeacTeaMmm agTomMatmaauum (CornacoBaTenn MHTepdeiicos,
apanTepbl, Undpo-aHanoroeble U aHanoro-umndposBbie npeobpaszoBarteny 1 T.n.) u
ana nogknodenus MK k kaHanam cBasn, K apyrum 3BM mn BbIHUCUTENbHBIM CETAM
(ceTeBble MHTEPdENCHBIE NAaThl, “CTbIKN”, MYNbTUMAEKCOPbLI Nepeaaqn AaHHbIX,
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MOOEMBbI).

CeTeBoil agantep sBNseTcs BHewWHUM nHTepdeiicom MK n cnyxut ana
NoOK/IIOYEHUS €70 K KaHany cBa3u s obmeHa nHdopmaumein ¢ apyrumm 3BM, ons
paboTbl B COCTaBE BbIMUCAUTENILHOM ceTn. B rnobanbHbix ceTax GyHKUUN CETEBOrO
ajanTepa BbINOJIHAET MOAYNATOP-AEMOAYNATOP (MOAEM).

MHorne M3 HasBaHHbLIX Bbllle YCTPOWCTB OTHOCHATCSH K YCJIOBHO BblAESIEHHOMN
rpynne - cpeacTeam MynbTMMeama.

Cpeanctea mynbTumegma (multimedia - MHOrocpefnoBOCTb) - 3TO KOMIMJIEKC
annapaTHbIX M NPOrpaMMHbIX CPEeACTB, MO3BOMSIOWMX YeNoBeky obwarTbcs C
KOMMbIOTEPOM, MCMOJIb3Ys Camble pa3Hble, eCTECTBEHHble AJi9 cebs cpenpl: 3BYK,
BMAeo, rpadunky, TEKCTbl, aHUMaLMIo 1 Op.

K cpenoctBam mynbTMeauMa OTHOCATCS YCTPOWMCTBA PEYEBOro BBOAA M BbIBOAA
MHpOPMaLMK, LLIMPOKO PacnpOCTPaHEHHbIE YXE cenyYac CkaHepbl (MOCKOMbKY OHWU
NO3BOJIAIOT aBTOMATUYECKN BBOAMTb B KOMMbIOTEP Me4vaTHble TEKCTbl U PUCYHKW);
BbICOKOKa4YeCTBEHHbIE BUAEO- (video) U 3ByKOBbIe (sound) nnaTsl, NnaTtbl BUAeo3axsara
(videograbber), cHumaroLme n3obpaxeHnsa ¢ BUAEOMarHMTodoHa UM BnaeokamMmepsbl
n BBoaswme ero B [K; BblCOKOKA4YeCTBEHHbIE akycTuyeckue u
BNOEO0BOCMPOM3BOASILLME CUCTEMBI C YCUTUTENSIMU, 3BYKOBBIMIW KOJIOHKaMU, 601bLLIMMN
BMAeO3dkpaHamu. Ho, noxanyi, ewe ¢ 60nblIMM OCHOBAHMEM K CpeacTBam
MyNbTUMEANA OTHOCHT BHELLHWE 3anoMMHAloLWMeE YyCTPOoCcTBa OONbLION EMKOCTU Ha
OMTUYECKNX OVNCKAX, YACTO UCMOJIb3yeMbIe OJ15 3anucy 3ByKOBOM 1 BUOEONHDOPMALN.

CTOMMOCTb KOMNAaKTHbIX AnckoB (CD) npm Mx MacCOBOM TUPaAXUPOBAHUN
HeBblCOKasi, a y4MTbIBas UX 6ONbLUYID eMKOCTb (650 M6aiiT, a HoBbIX TUMOB - 176alT 1
BbILLE), BbICOKME HAOEXHOCTb U A0NrOBEYHOCTb, CTOMMOCTb XPAHEHUS OAHHbIX
ABNSIETCS HECPABHUMO MEHbLLEN, HEXENN HA MarHUTHbIX ANCKaX. OTO YXe NpUBeNo
K TOMY, 4TO  OONbLUIMHCTBO NMPOrpamMMHbIX CPeACTB CaMOro PasHOro Ha3HayeHus
nocTtaensieTca Ha CD. Ha komnakT-amckax 3a pybexom opraHnayioTcs 00LmvpHbIe 6a3bl
DaHHbIX, uenbie 6ubnuotekn; Ha CD npeacTaBneHbl CNOBapu, CNPaBOYHUKMU,
3HUMKIoneamm, obyyatoLume 1 passmBatoLLMe NporpamMmel No obueobpasoBaTesibHbIM
1 CneuvanbHbIM NpeaMeTam.

CD wunpoko MCnonb3yloTcs, Hanpumep, Npu U3y4eHUU MHOCTPAHHbLIX A3bIKOB,
npaBui JOPOXHOIO ABUXKEHUS, OyXranTepckoro yyeta, 3akoHoAaTeNbCTBA BOOOLLE 1
HaJI0OrOBOro 3aKOHOAATENLCTBA B YHaCTHOCTU. M BCe 3TO CONPOBOXAAETCA TEKCTAMU U
pUCYHKaMK, pedveBor MHpopMaumen n MynsTUNAnNKaumen, My3bikon 1 Buaeo. B uncto
O6blIToBOM acnekte CD MOXHO MCMoJib30BaTh AJ1s1 XPaHEeHUs ayamo - U BUOeo3anunucen,
T.€. UCMONIb30BaTb BMECTO MNENEepPHbIX BUAEOKACCeT M ayauokacceT. Cnenyet
YNOMSIHYTb, KOHEYHO, U O OOJbLIOM KONMYEeCTBE NMPOrpamMm KOMMbIOTEPHbIX UTP,
XpaHumbIx Ha CD.

Taknum o6pasom, CD-ROM oTkpbiBaeT [OCTYN K OrpOMHbIM 06bemMam
pa3Ho0bpa3Hol Mo cBoeMy GYHKLMOHANBHOMY Ha3Ha4YeHWIO MHGOopMaumn, 1 No cpeae
BOCMNpoun3seneHus nHdopmauum, 3anmMcaHHoOM Ha KOMMAKT-ANCKaXx.

AononHutenbHble cxeMbl. K cuctemHom winHe n k MIN MK Hapsay ¢ BHELWHUMMN
TUMNOBLIMU YCTPONCTBAMM MOIYT OblTb NOOKMOYEHLI U HEKOTOPbLIE AOMONHUTENbHbIE
nnatel C MHTErpajbHbIMM MUKPOCXEMaMU, paclwmnpsalowme n ynaydwaiwwme
OYHKUMOHANbHbIE BO3MOXHOCTU MUKPOMPOLIECCOPA: MaTeMaTMYeCKuiA COnpoLLeccop,
KOHTPOMNEp NpPsSIMOro AoCTyna K namsiTi, CONPOLLECCOP BBOAA-BLIBOAA, KOHTPONEP
npepbiBaHn 1 ap.

MaTtemaTtnyeckuii conpoueccop LNPOKO UCMNONb3YeTCs AN YCKOPEeHUs
BbINOJIHEHNS Onepaumii Hag, ABOVMYHBIMU YACaMU C NJIaBaloLLel 3anaTol, Hag ABONYHO-
KOOWPOBAHHLIMU  AECATUYHBIMU YUCNaMu, AN BblYHUCAEHUS HEKOTOPbIX
TPAHCLEHAEHTHbIX, B TOM YNCNE TPUFOHOMETPUYECKUX, DYHKLMIA. MaTemaTnyeckmi
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COMpPOLLECCOP MMEET CBOIO CUCTEMY KOMaHz, paboTaeT napansesibHO (COBMELLEHHO
BO BPEMEHU) C OCHOBHbIM MI1, HO nopa ynpaBneHneM nocrnegHero. YckopeHue
onepaumini NponcxoauT BbiCTpee B aecsaTku pas. NMocnenHme mogenn MM, HadymHasa ¢
MTI1 80486 DX, Bko4alOT CONPOLLECCOP B CBOIO CTPYKTYPY.

KoHTponnep npsimoro gocryna K namMsati 0CBOOOXAAET OT MPSIMOro yrnpaB/ieHns
HaKONUTENSMU Ha MarHUTHbIX AUCKaxX, YTO CYLLECTBEHHO MOBbIWAaeT 3P bekTnBHoe
6bicTponeincTeue MNK. Bes aToro kKoHTposiepa 0OMeH AaHHbIMU Mexay B3Y n O3Y
ocyulecTnsieTca Yepes pernctp Mr, a npu ero Hann4um faHHble HENOCPEACTBEHHO
nepepatotcs mexay B3Y n O3Y, munysa MI.

Conpoueccop BBoga-BbIBOAA 3a CUET napasiesibHoli padoTbl ¢ MIM 3HaUMTENBHO
YCKOPSIET BbLINOJIHEHME MPOLLEAYP BBOOA-BbIBOAA MPWU OOCNYXUBAHUM HECKOJSIbKUX
BHELLHMX YCTPOMCTB (aucnnen, npuHtep, HXXKMA, HFMA v op.); oceoboxaaet MM ot
06paboTkm Npoueayp BBOAA-BbIBOAA, B TOM YMCNE pPeanndyeT U PexuvmM npsmMoro
nocTtyna K namatn. BaxHenwyio ponb urpaet B MK KOHTponnep npepbiBaHuii.

MpepbiBaHUue - BpeMeHHasi 0CTaHOBKA BbINMOAHEHUS OAHOM NPOrpaMmbl B LIENSIX
OMepaTUBHOIO BbINOJIHEHUS APYrOi, B AaHHbI MOMEHT 6051e€ BXXHOM (MPUOPUTETHO)
nporpamMmei.

MpepbiBaHMS BO3HUKAIOT Npu paboTe KoMnbiloTepa MOCTOSHHO. JoOCTaTo4yHO
ckasaTb, YTO BCe Mnpouenypbl BBOAA-BbIBOAA MHGMOPMALMU BbIMOMHAKTCA MO
npepbiBaHVSIM, HANpUMep MpepbiBaHWS OT TaliMepa BO3HUKAIOT U 06CNyXnBalOTCS
KOHTPONNEPOM MNpepbiBaHni 18 pa3 B cekyHOy (€CTECTBEHHO, MOJIb30BATESNb UX HE
3ameyaer).

KoHTponnep npepbiBaHuii 06CNyXMBaET NpoLenypbl NpepbiBaHUs, NPUHUMAET
3anpoc Ha npepbiBaHWE OT BHELLHMX YCTPOWCTB, OnpenenseT ypoBeHb npuopmuteta
3TOro 3anpoca W BblgaeT curHan npepbiBaHng B MM, MI1, nony4uns aTOT curHan,
NPMOCTaHaBNVBAET BbIMOMIHEHME TeKyLLelr NporpaMmmbl U NEPEXOAMUT K BbIMOHEHUIO
crneumanbHOM nporpamMmmbel 0O6CNYXVBAHUSA TOFO MPeEpbIBaHUS, KOTOPOe 3anpoCcuiio
BHeWHee ycTpoihcTBo. [locne 3aBeplweHMa nporpaMmmbl 06CNyXnBaHUS
BOCCTaHaBNBAETCS BbINOSIHEHWE NPEepPBaHHOM NporpaMmmbl. KOHTponnep npepbiBaHnin
ABNSETCSH NPOrpaMMmMpyemMbiM.

1.2. BHYTpPUMMALLUMNHHBIA CUCTEMHbIA UHTepdenc

BHyTpMMAaLLUMHHBIA CUCTEMHbIA UHTEP@ENC - CCTEMA CBA3U N CONPSKEHUS
y350B 1 650koB IBM mexay coboii - NpeacTaBnsioT COBOKYMNHOCTb 3/1EKTPUYECKMX
JIUHWI CBA3WM (MPOBOAOB), CXEM COMPSXEHUA C KOMMOHEeHTaMW KOMMbloTepa,
NPOTOKOJIOB (aNIrOPUTMOB) Nepenayn n npeobpaszoBaHns CUrHaNOB.

CyLLecTByIOT ABa BapuaHTa OpraHn3aLmm BHYTPUMALLMHHOIO MHTEpdenca.

1. MHorocessHbiii uHTepdeiic: kaxapli 610k MK cea3aH ¢ npoynmu Gnokamm
CBOMMMU NIOKaNbHbIMW NPOBOAAMMW; MHOIMOCBA3HbIN MHTEPDENC NPUMEHSETCS, Kak
npaBuio, B npoctenumx 6oiToBbix MK.

2. OpgHocBa3HbI MHTepdeiic: Bce 6noku MK cBA3aHbl OPyr ¢ OPYrom, 4yepes
OOLLYIO NN CUCTEMHYIO LUNHY.

B nopaensiouwem 6oNbLUMHCTBE coBpPeMeHHbiX K B kayecTBe CUCTEMHOro
UHTepderca NCnonb3yeTcsd CMCTeMHas WnHa. CTPyKTypa n COCTaB CUCTEMHON LLUNHBI
OblIM paccMoTpeHbl paHee. PYHKUMOHANbHLIMU BaXHENLUMMU XapakTepUCTMKaMm
CUCTEMHOWN LUMHbI ABASAIOTCA KOMMYECTBO OOCNYXMBAEMbIX €0 YCTPOWCTB U €e
nponyckHas CnoCOBOHOCTb, T.e. MakCUMalibHO BO3MOXHAasi CKOPOCTb Mepenayu
nHpopmaumn. MNponyckHash cnocoBOHOCTb LUMHbLI 3aBUCUT OT ee pa3psaHOCTM (eCcTb
WnHbI 8-,16-, 32- n 64-pa3psaHble) M TAKTOBOW YACTOThI, HA KOTOPOW LUMHA paboTaer.
B kavyecTBe CUCTEMHOM LWKHBLI B padHbiX [1K ncnons3oBannck, 1 MOryT UCMOJb30BaTbLCS:
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-LUNHbI PACLUMPEHNA - LUWNHBI 0o06Llero HazHavyeHusl, NO3BONSIOLME MOAKIIOYATb
60/1bLLIOE YMCNO CaMblX paSHOO6p33HbIX yCTpOVICTB;

-NlI0KaJibHbl€ LWWHbI, cneynanmn3npyrowmnecda Ha O6CJ'Iy)Kl/IBaHVIVI HeboNbLLIOro
KONM4ecTBa YCTPOWCTB OMNpenesieHHOro kacca. CpaBHVITeJ'IbeIe TeXHun4eckumne
XapakTepucTnkn HEKOTOPLIX LLNH NpuBeOEHbI B Tabn. 1.

Tabnuvua 1. OCHOBHbIE XapakTEPUCTUKU LLINH

MapameTp ISA ESA MSA VLB PSI
Pa3psaaHOCTb LUWHBI,
OUT JaHHbIX 16 32 32; 64 32; 64 32; 64
agpeca 24 32 32 32 32
Paboyasa yactota, Ml'y,| 8 8-33 10-20 0o 33 no 33

MponyckHas cno-
coOHOCTb, MbaiiT/c
TeopeTnyeckas 4 3B 76 132 132; 264
npaxkTuyeckas 2 8 20 80 50/100

Yucno nogxnoya-
€MblX YCTPOMCTB, WT.[ 6 15 15 4 10

LLinHa Multibus 1 umeet ase mogudukaumm: PC/XT bus (Personal Computer eXtend
Technology - MK ¢ paclmpeHHon TexHonorunein) n PC/AT bus (PC Advanced Tech-
nology - MK ¢ ycoBepLIEHCTBOBAHHON TEXHOOMMERN).

LLinHa PC/XT bus - 8-pa3psigHas wuHa AaHHbix 1 20-paspsgHas WwnHa agpeca,
paccymTaHHas Ha TakToBylO Yactoty 4,7 MIy;, wumeeTr 4 nuHUM gns annapaTHbIX
npepbiBaHUn 1 4 kaHana gng npamMoro [ocTtyna B namstb (kaHansl DMA - Direct
Memory Access). LllluHa agpeca orpaHumyvBana agpecHoe NpoCTPaHCTBO
Mukponpoueccopa BennynHor 1 MbaiiT. Mcnonbayetca ¢ MM 8086, 8088.

LLinHa PC/AT bus - 16-pa3psigHas WuHa AaHHbIX U 24-pa3psaHas WuHa agpeca,
pabouas TakTOBasa Yactota Ao 8 MI'U, HO MOXET UCnosb3oBaTbCs U MIT ¢ TakTOBOM
YacTtoTom 16 MI'L, Tak Kak KOHTPOEP WMHbI MOXET AeNUTb YacTOTY Nononam; UMeeT
7 NVHWIA aNng annapaTtHbIX NpepbiBaHuin 1 4 kaHana DMA. Ucnonb3dyeTtca ¢ MIM 80286.

WWuHa ISA (Industry Standard Architecture - apxutekTypa NpPOMbILLIEHHOrO
cTaHpapTa) - 16-pa3psagHas WnHa daHHbIX 1 24-pa3psaHas WwrHa agpeca, paboyas
TakToBag 4yactoTta 8 Mlu, Ho MoXxeT ncnonb3oBatbesa U MIN ¢ TakToBo YacToTom 50
MIy, (koaddULMEHT AeNeHns yBENNYEH); NO cpaBHeHMIO ¢ wnHamn PC/XT u PC/AT
YBEINYEHO KONIMYECTBO NIMHMIA annapaTtHbIX NpepbiBaHnin ¢ 7 40 15 1 kaHanoB NpsiMoro
poctyna k namatm DMA ¢ 7 po 11. bnarogaps 24-paspsgHon LWMHe agpeca agpecHoe
NPOCTPAHCTBO yBennuunock ¢ 1 4o 16 M6aiit. TeopeTuyeckas NponyckHas CnocoBHOCTb
LUMHbI AAaHHbIX paBHa 16 MbaliT/c, HO peasibHO OHa Huxe - okono 4-5 Mbalit/c, BBuay
psna ocobeHHocTell ee ucnonb3oBaHusa. C noaBneHuem 32-pas3psafHblX
BbICOKOCKOPOCTHbIX MI wrHa ISA cTtana cylweCTBEHHbIM NPENATCTBUEM YBENYEHNS
6bicTpoaeiicTaua MK.

LLinHa EISA (Extended ISA) - 32-pa3psigHas WwWnHa AaHHbIX U 32-padpagHag wmHa
agpeca, co3gaHa B 1989 r. AnpecHoe NpoCTPaHCTBO LWMHLI 4 [GaiTa, NponyckHas
cnocobHocTe 33 M6aiT/c, npuyemM ckopocTb 0OMeHa no kaHany MIM - K3LW - On
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onpepenseTcsa napaMmeTpaMmu MMUKPOCXEM MaMSATU, YBEIMYEHO YMCNO Pa3bEMOB
pacLUIMpPEHU (TEOPETUHECKM MOXET NOAKOYaTbCS A0 15 yCTPONCTB, NPaKTUYECKN -
no 10). YnyyweHa cuctema npepbiBaHmi, WwivHa EISA obecneyrBaeT aBTomMaTnyeckoe
KOHOUryprupoBaHme cmctemMol 1 ynpasneHne DMA; NOAHOCTbIO COBMECTUMA C LLUMHOWN
ISA (ecTb pazbeM ans nogknodeHus ISA), WwrHa nognepXxmBaeT MHOrONpoLEeCCOPHYHO
apXUTEKTYPY BbIMMCUTENBHBLIX cucTeM. LLnHa EISA BecbMma goporast u npuMeHsieTcs
B ckopocTHbIX MK, ceTeBbix cepBepax 1 paboumx CTaHUUSIX.

LLInna MCA (Micro Channel Architecture) - 32-pa3psigHas lWinHa, co3gaHHas drpmoii
IBM B 1987 r. ans mawwmnH PS/2, nponyckHas cnocobHocTb 76 Mbalit/c, paboyas 4actoTa
10-20 Mrlu. Mo cBouM MNpoyum xapakTepuctukam 6nm3ka kK wuHe EISA, HO He
coBMecTuMa Hu ¢ ISA, Hu ¢ EISA. Mockonbky 3BM PS/2 He nony4unu LUMPOKOro
pacnpocTpaHeHns, B NEPBYIO O4EPeb BBMAY OTCYTCTBUS HapaboTaHHOro n3obunus
NPVKNaAHbIX NporpamMm, wrHa MCA Takke Ncnonb3yeTCs He OYEHb LLMPOKO.

CoBpeMeHHbIE BbIHUCNTESbHbIE CUCTEMbI XapPaKTEPUIYIOTCS:

-CTPEMUTESNIbHLIM POCTOM ObICTPOAENCTBUS MUKPONPOLLECCOPOB (Hanpumep, MI
Pentium MOXeT BblAaBaTb AaHHbIE CO CKOPOCThIO 528 M6aiiT/c no 64-pa3psaaHoi LUMHE
[AaHHbIX) N HEKOTOPbIX BHELWHMX YCTPOUCTB. [na otobpaxeHus umdpoBOro
NOJIHOSKPAHHOI O BUAEO C BbICOKMM Ka4eCTBOM HEOOXOAMMA MPOMNyckHasi CNOCOBHOCTb
22 Mb6aiT/c;

-NosIBNIEHMEM NpOrpamm, TpPebyloLwmx BbINOMHEHUS GONbLWIOro KoNn4yecTBa
MHTepdeNCHbIX onepaumin (HanpuMep, nporpaMmmel 06paboTkn rpadukn B Windows,
paboTta B cpene Multimedia).

B 371X ycnoBumsx NpomnyckHOM CNoCOBHOCTY LUWH pacLUMPEHUs], 0OCTYXMBaIOLLX
OOHOBPEMEHHO HECKOJIbKO YCTPOWCTB, 0Ka3asoCb HEAOCTATOYHO A9 KOMMOPTHOM
paboThbl Nonb3oBaTenen, OO KOMMbIOTEPLI CTanM NOAONrY “3ayMbIBATLCA”.

PaspaboTumkm nHTEepdEncoB NOWAM Mo NyTU CO3A4aHUA NOKasbHbIX LWWH,
NOAKIIOYAEMbIX HENMOCPEACTBEHHO K WnHe MI, paboTalolmx Ha TakTOBOM 4acToTe
MM (HO He Ha BHyTpeHHel paboyen ero 4actoTe) m obecneymBalOLMX CBA3b C
HEKOTOPbIMM CKOPOCTHbLIMMW, BHELLHVMMW MO OTHOLLEHMIO K MI, yCTpocTBaMmn: OCHOBHOM
M BHELLHEN NamaATbio, BUAEOCUCTEMaMn 1 ap.

Celyac cyLLeCTBYIOT B2 OCHOBHbIX CTaHAAPTA JIOKaSbHbIX YHUBEPCANbHbIX LUMH:
VLB un PCI.

LLinHa VLB (VESA Local Bus - nokanbHas winHa VESA) - paspabotaHa B 1992 r.
accoumaumein ctaHoapToB BuaeoobopynosaHus (VESA - Video Electronics Standards
Associaton), noaTomy 4acTo ee HasbiBalOT WNHOM VESA.

LwrHa VLB no cyuwiecTtBy 9BNASieTCA paclUMpeHneM BHYTPEHHeN wuHbl MIT ans
CBSI3N C BUAOE0aJAnTepPOM M pexe C BUHYecTepom, nnatamu Multimedia, ceTeBbiM
apanTepoMm. PaspsaHoCTb WHbI - 32 6uTa, Ha noaxoae 64-pa3psiaHblii BAPUAHT LUMHBI.
PeanbHas ckopocTb nepenaum aaHHbix no VLB - 80 M6aiiT/c (TeopeTnieckn [oCTvKnuMas
- 132 M6arit/c).

HepocTaTku WnHBI:

-paccymtaHa Ha paboty ¢ MI 80386, 80486, noka He apanTupoBaHa ANnd
npoueccopoB Pentium, Pentium Pro, Power PC;

- XXeCTKas 3aBMCUMOCTb OT TakToBOWM YacToThl MIT (kaxxgas wuHa VLB paccymtana
TOJIbKO Ha KOHKPETHYIO 4acToTy);

-Masnoe KOMYeCTBO NOAK/I0HaEeMbIX YCTPOMCTB - K LWnHe VLB MoryT nogknio4atbes
TOJIbKO YeTbIpe YCTPONCTBA;

-OTCYTCTBYET apOUTPaX LWKMHBI - MOTYT OblTb KOHMNKTEI MeXAyY MNOAK/0HaeEMbIMU
YCTPOICTBaMMN.

LLnna PCI (Peripheral Component Interconnect - coeanHeHne BHELLHWX YCTPOWCTB)
- paspaboTaHa B 1993 r. pupmoii Intel.
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LLinna PCIl sBnsetca HamHoro 6onee yHuBepcanbHoi, Yyem VLB, nmeeT cBoit
aganTtep, NO3BONSOLLNIA el HacTpamBaTbCs Ha paboTy ¢ niobsim MIM: 80486, Pentium,
Pentium Pro, Power PC u gp. OHa noseonsieT nogknodaTte 10 yCTPOIACTB caMoi pa3Hoi
KOHGUrypauum ¢ BO3SMOXHOCTb aBTOKOHOUTrypupoBaHHa. LLnHa nmeet ceon
“apbuTpax”, cpeacTsa ynpaeneHus nepepayeit aaHHbix. LLinHa PCI noka ele Becbma
noporasi.

PaspanHocTb PCl - 32 6uTa ¢ BO3MOXHOCTbIO paclmpeHus no 64 6ur,
TeopeTnyeckas nponyckHasa cnocobHocTb 132 M6aiiT/c, a B 64-O0MTOBOM BapmaHTe -
263 Mb6ainT/c (peanbHas BOBOE HMXeE).

LWnna PCl xoTa n 9BNgeTCca NOoKanbHOW, BbIMOMHAET U MHOTMe OYHKUUN LLINHBI
pacLluMpeHns, B 4aCTHOCTM LUMHbI paclunpeHus ISA, EISA, MCA (a oHa coBmecTuMa C
HUMK) NpY Hannuuu WnHel PCl nogkntoyaloTcst He HenocpeacTBeHHO K M (kak aTo
MMEET MECTO Npu ncnonb3oBaHun WivHel VLB), a k camont wnHe PCI (4epes nHtepdeiic
paclumpeHunst).

CnenyeT nmeTb B BUAy, 4To ucnonb3oBaHue B MK wuH VLB 1 PCl Bo3MoXHO
TONIBKO Npu Hanuymmu cootBeTtcTBylOwen VLB- unnn PCl-maTepuHCKOM nnaTthl.
BbinyckaloTcs MaTepuHCKME nnatbl C MYJbTULLMHHOW CTPYKTYPOW, MO3BOMSIOLLEN
mncnonb3osath ISA/EISA n PCI, Tak HadbiBaeMble MaTepPUHCKKME nnatbl ¢ wuHon VIP (no
HayanbHbiM OykBam VLB, ISA n PCI).

NokanbHble wnHbl IDE (Integrated Device Electronics), EIDE (Enhanced IDE), SCSI
(Small Computer System Interface) ncnonb3ytoTcs YalLe BCero B ka4ecTse nHrepderica
TOJIbKO A9 BHELLIHMX 3aNOMUHAIOLLINX YCTPOMCTB.

1.3. dyHkunMoHanbHblie xapaktepuctukm MK

OcHoBHbIMUK xapakTepucTukamu MK asnsoTcs:

1. BbeicTpogevicTBue, NpPon3BoOANTE/IbHOCTb, TaKTOBas 4YacTtora. EgnHuuammn
n3mepeHns ObICTPOAENCTBUS CRyXarT:

-MUMNC (MIPS - Mega Instruction Per Second) - MunnnoH onepaumii Hag, 4ucnamm
C GUKCUPOBAHHOM 3anNgTON (TOYKOWN);

-M®O0MNC (MFLOPS - Mega FLoating Operations Per Second) - MunnvoH onepaumii
Hag, Yyncnamm C nnaBatoLen 3anaTon (TOYKOoMn);

-KOIC (KOPS - Kilo Operations Per Second) ansa Hn3konpon3esoamTtenbHbix OBM -
ThiCSi4Ya HEKMX YCPEAHEHHbIX onepauunii Hag, Yyucnamu;

-FPJI0MNC (GFLOPS - Giga FLoating Operations Per Second) - munnvapg onepaumii
B CeKyHAy Hapj yncnamMm C niasatoLlein 3andaTon (TO4KOn).

OueHka npoussoauTensHocTn IBM Bcerpa npubnusntensHas, nbo npu 3Tom
OPUEHTUPYIOTCHA HA HEKOTOPbIE YCPEAHEHHbIE NN, HA0OOPOT, HA KOHKPETHbIE BUAbI
onepaunin. PeanbHO Npu pelleHnn pasnnyHbiX 3aga4q MCMoJb3yIoTCH U pasnnyHble
Habopbl onepauumii. Moatomy ans xapakrepuctukun MK BMeECTO NpoM3BOAUTENBHOCTHU
0ObIYHO YyKa3bIBAlOT TAKTOBYIO 4acCTOTy, 6onee 0O6BLEKTUBHO ONpenenstoLlyto
ObICTPOAENCTBME MALUMHBI, TAK KaK Kaxaas onepaums TpedyeT o CBOEro BbINOJHEHNS
BMOJIHE ONpefesieHHOro KoNnyecTBa TakTOB. 3HAs TakTOBYK 4acTOTY, MOXHO
[OCTaTO4YHO TOYHO OMPEAENUTb BPEMS BbINMOAHEHUSA NIOOOM MaALLMHHOW Onepaumin.

lMpumep. Tpn OTCYTCTBUM KOHBEMEPHOrO BbINOJIHEHUSA KOMaHA 1 YBEINYEHUN
BHYTPEHHEN 4acTOThbl Y MMKPOMPOLECCOpPa TakTOBbIN reHepaTop ¢ Yactoton 33 MIL,
obecneymBaeT BbINOMHEHUE 7 MJIH. KOPOTKUX MALUMHHBIX OMepauni (CnoxeHue u
BblYMTaHMeE C PUKCMPOBAHHOM 3andTONn, Nepechiika nHopmMaumm n gp.) B CEKyHAY; C
yactotor 100 MIy, - 20 MAH. KOPOTKMX OMepaunin B CEKYHAY.
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2. Pa3psaHOCTb MalLmHbI Y KOAOBbIX LLUMH MHTepgerica.

Pa3psaHoOCTb - 3T0 MakCuMmasibHOe KOMMYECTBO paspsaoB ABOMYHOMO YUCna,
Haj, KOTOPbIM OAHOBPEMEHHO MOXET BbINOIHATLCS MaLLVMHHAg onepauus, B TOM Yucne
1 onepauus nepepayn MHdopmaumm; 4em 6osblle pas3psaHOCTb, TeM, MPU NMPOYUX
paBHbIX ycnoBusx, Oyaet 6onbLue 1 Npon3soanTensHocTb MK.

3. Turbl CUCTEMHOIO U1 JI0KaJIbHOr0 MHTEPGECcoB.

PasHble Tvnbl nHTepdelicoB obecneuynBaloT pas3Hble CKOPOCTU nepenayu
nHdopMaLmn Mexay y3namu MallnHbl, NO3BONSIOT NOAKYaTh Pa3Hoe KOMYeCTBO
BHELLHMX YCTPOMCTB U Pa3fiNyHblE UX BUAObI.

4. EMKOCTb oriepatvBHOM rnamsity.

EMKoOCTb onepaTMBHOM NamMaTn N3MePSIETCS Yalle Bcero B merabaritax (M6aiT),
pexe B kunobalitax (K6aint). HanommnHaem: 1 M6aint = 1024 KbaiTa .

MHOrne CoBpeMEHHbIE MPUKIAAHBIE MPOrpaMMbl NP ONEPaTMBHOW NaMATU
€MKOCTbIO MeHbLUEe 8 MBanT NpocTo He paboTaloT MO0 paboTatoT, HO O4EHb MEASIEHHO.

CnenyeT MMeTb B BUAY, YTO YBENNYEHNE EMKOCTM OCHOBHOW NamsiTi B 2 pasa,
NMOMKWMO BCEro NPoYero, AaeT NoBbilleHne apPEKTUBHOM Npomn3BoauTenbHoCT OBM
npu peLeHnn CNoXHbIX 3a4a4 npumepHo B 1,7 pasa.

5. EMKOCTb HaKonuTessi Ha XECTKUX MarHUTHbIX AUCKax (BUHYeCTepa).

EMKOCTb BUHYeCTEpPA n3MepsieTcs 00bIMHO B MerabarnTax unm rurabaritax (1 Féant
= 1024 M6arita).

6. Tun v eMKoCTb HakonuTesneli Ha rnbkux MarHUTHbIX ANCKaX.

Celyac NpMMEHATCH B OCHOBHOM HaKOMUTENN Ha TMOKUX MarHUTHbIX OUCKaXx,
ncnonb3ylowme anckeTsl agnameTpom 3,5 n 5,25 gionma (1 gionm = 25,4 mm). Mepsble
nmetoT eMkocTb 1,44 Mb6aiiTa, BTopble - 1,2 MbaiiTa.

7. Bunbl n emxkoctb KSLL-namstu.

K3LW-namartb - 310 6ydepHad, He AOCTynHas AnAs nofb3oBaTens
ObICTPOAENCTBYIOLWAA NaMATb, aBTOMATMYECKU MUCMONIb3yeMas KOMMbIOTEPOM ANg
YCKOPEHUs onepaunii ¢ nHpopmaumren, XxpaHsiiencs B 6onee MeasieHHo AeCTBYOLLNX
3anoMuHalLWMX YCTPOMCTBax. Hanpumep, ans yCKopeHus onepaunii ¢ OCHOBHOWN
namMsaTbio opraHmayeTtcs pernctpoas KOLL-namats BHYTpUM Mukponpoueccopa (KOLL-
namMsaTb MEPBOro YPOBHS) UM BHE MUKPOMpPOLLEccopa Ha MaTtepmnHckon nnarte (KIOLW-
namsaTb BTOPOro YPOBHS); A4J19 YCKOPEHUS onepaumin C AUCKOBOW NaMSATbIO OpraHn3yeTcs
Kaww-namaTb Ha g4ekax 3N1eKTPOHHOW NaMaTu.

Cnepnyet nMeTb B BuAy, 4Tto Hanmume KILU-namatn emkocTbio 256 K6ant
yBenmiunBaeT nponssoamtenbHocTb MK npumepHo Ha 20%.

8. Tun BuaeomMmoHnTOpa (Ancriest) v Byaeoasantepa.

9. Tun npyHTEPA.

10. Hanmn4me matematnyeckoro cornpowLeccopa.

MartemaTtmyeckuii conpoLLeccop NO3BONSIET B AECATKM Pa3 YCKOPUTb BbINMOJIHEHME
onepaunn Hap OBOUYHLIMU YMCAAMU C MNNaBaloWeENn 3anaTol U Hag ABOUYHO-
KOAVPOBAHHBbIMU AECATUYHBIMU HYUCNAMMU.

11. UmeroLieecs nporpaMmMHoe 06ecredeHne v Bu ornepaLnoHHOM CUCTEMBI.

12. AnnapartHas v nporpamMmHasi COBMECTUMOCTb C ApYrMu Tunamy SBM.

AnnapartHas 1 nporpaMmmMmHas COBMECTUMOCTb C Apyrumin Tunamm 9BM o3Havaet
BO3MOXHOCTb UCMOJIb30BaHNS Ha KOMIMbIOTEPE COOTBETCTBEHHO TEX XE TEXHUYECKUX
3/1EMEHTOB 1 MPOrpaMMHOro o6ecneyeHns, 4To U Ha OPYrux TUNax MallvH.

13. BO3MOXHOCTb paboTbi B BbIYUCIINTENILHO CETH.

14. Bo3MOXHOCTb paboTsl B MHOr0334a4HOM PEXUME.

MHoro3saga4Hbiii PEeXUM MO3BOJISIET BbINOHATL BbIYUCIEHMS MO HECKONbKMM
nporpamMmamM (MHOronpOrpaMMHbIA PEXNM) NN ONS HECKOJIbKMX MOJSib30BaTeNEn
(MHOrononb3oBaTenbCckuii pexmnm). CoBMeLLLeHE BO BpeMeHN paboTbl HECKOJIbKNX
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YCTPOWCTB MaLLMHbI, BO3MOXHOE B TAKOM PEXUME, MO3BONAET 3HAYUTESNIbHO YBENNUYNTD
adpdekTnBHoe bbicTpoaecTene IBM.

15.HanexHocTsb.

HagexHOCTb - 3TO CNOCOBHOCTb CUCTEMBI BbIMOHATL MOJIHOCTLIO U MPaBUILHO
BCe 3aflaHHble el dyHKumn. HapgexHocTb MK namepsetcs 06bI4HO CpeaHUM BPEMEHEM
HapaboTKK Ha OTKa3.

16.CrommocTs.

17. Fabaputsl v Macca.

2. MUKPOIMPOLLECCOPbDI
2.1.Tvnbl MUKPOMNPOLLECCOPOB

Mukponpoueccop, 1Hade LieHTpanbHbIn npoueccop - Central Processing Unit
(CPU) - dyHKUMOHANBbHO 3aKOHYEHHOE MpPOrpamMMHO-yrpaBasseMoe yCTPOMCTBO
06paboTkn MHGpOpPMaLMN, BLINOHEHHOE B BUAE OOHOW WM HECKOJIbKUX BO0SbLUNX
(BUC) nnun ceepxbonblumnx (CBUC) nHTerpanbHbIX cxem.

Ansa MM Ha BUC nnu CBEUNC xapakTepHbi:

- NPOCTOTa NPOM3BOACTBA (MO €AMHON TEXHONOINN);

- HM3Kasi CTOMMOCTb (NPY MacCoOBOM MPOU3BOACTBE);

- Manble rabaputbl (NaacTMHA NIOWAObI0 HECKOJIbKO KBaApaTHbIX CAHTMMETPOB
nnn KybrkK CO CTOPOHOM HECKOJIbKO MUIIIMMETPOB);

- BbICOKas HAOEXHOCTb;

- Masnoe notpebneHne aHepruu.

MwukponpoLeccop BbINOMHAET cneayowme GyHKUUK:

- yTeHne n gewmndpaumio KoMmaHg N3 OCHOBHOW NaMsaTW;

- YyTeHne gaHHbIx 13 Ol n perncTpoB aaanTepPOB BHELUHNX YCTPOWCTB;

- npuemM 1 06paboTKy 3aNpPOCOB 1 KOMaHA, OT aaanTepoB Ha obcnyxneaHue BY;

- 06paboTKy AaHHbIX 1 Ux 3annck B O 1 perncTpbl agantepos BY;

- BbIpaboTKy ynpaBAsoWmMx CUrHanoB O BCeX Npoymnx y3noB n 6nokos MK.

Pa3paaHOCTb WKWHBLI JaHHBIX MUKPONpoLeccopa onpenenseT paspsaaHocTs MK B
LLeIOM; pa3psaHOCTb WNHLI agpeca MI - ero agpecHoe NpoCTPaHCTRO.

AppecHoe NMPOCTPAHCTBO - 3TO MAakKCUMAasbHOE KOJIMYECTBO A4€EeK OCHOBHOM
namMsaTn, KOTOPOE MOXET ObITb HENOCPEACTBEHHO aAPECOBAHO MUKPOMPOLLECCOPOM.

MepBbln Mukponpoueccop 6bin BbinyweH B 1971 r. dupmoii Intel (CLUA) - MM
4004. B HacTOSlULee BpeMs BbiNyCKaeTCs HECKOJIbKO COTEH Pa3/INYHbIX
MUKPOMPOLLECCOPOB, HO Hanbonee NONyNSAPHbLIMU U PACAPOCTPAHEHHBLIMU SBASIOTCS
Mukponpoueccopbl dupmsbl Intel n Intel-nopobHoble.

Bce MmkponpoLLeccopbl MOXHO pa3faenuTb Ha TPy rpynnbi:

-MM tnna CISC (Complex Instruction Set Computing) ¢ nonHbIM HAGOPOM KOMaHL;

-MM Tuna RISC (Reduced Instruction Set Computing) ¢ cokpaleHHbIM Habopom
KOMaHz;

-MM Tna MISC (Minimum Instruction Set Computing) ¢ MMHUManbHbLIM HaOGOPOM
KOMaH[, 1 BeCbMa BbICOKMM ObICTPOAENCTBMEM.

2.1.1. Mukponpoueccopbl Tuna CISC

BonbwnHcTBo coBpeMeHHbIx MK Tuna IBM PC (International Business Machine)
mncnonb3yioT MIM Tnna CISC, xapakTepucTukn Hanbdonee pacnpoCTPaHEeHHbIX U3 HUX
npueeneHsl B Tabn. 2 n 2.1.
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Tabnuvua 2. Xapaktepuctrkm Hambonee pacnpocTpaHeHHbix CISC MI

Mopgeasr | PaspsaHoctb, OuT | TakToBasi yactora, | AapecHoe MPOCTPAHCTBO,
MII JAHHBIX ajpeca MI'n oaiiT
8080 8 8 4,77 64x10"3
8086 16 16 4,77, 8 1076
8088 8; 16 16 4,77; 8 1076
80186 16 20 8; 10 1076
80286 16 24 10-33 4x1076 (BupTyampHOE
4x10"9)
80386 32 32 25-50 16x10"6 (BupTyanbHOE
4x10"6)
80486 32 32 33-100 16x10"6 (BupTYyanbpHOE
4x10M9)
Pentium 64 32 50-150 4x10"9
Pentium 64 32 66-200 4x10"6
Pro

Tabnuua 2.1. XapakTepucTtukmn Hanbonee pacnpocTtpaHeHHbix CISC MMM

(npogonxeHune)

Mogeas MII Yucao KOMaH] Yuc1o 3J1eMEeHTOB TI'ox BBIMyCKA
8080 10000 1974
8086 134 70000 1982
8088 134 70000 1981
80186 140000 1984
80286 180000 1985
80386 240 275000 1987
80486 240 1,2x10°6 1989

Pentium 240 3,1x10"6 1993
Pentium Pro 240 5,5x10"6 1995

Mpumeyanmsa: 1. Y mukponpoueccopos Ml 80386, 80486 ecte moandukaumm ¢
oykeamu SX, DX, SL n ap. (80486SX, 80486DX), oTnmyatowumecs ot 6a3oBoii Moaenu
paspsaaHOCTLIO LMH, TakTOBOW 4aCTOTOW, HaAeXHOCTbio paboThl, rabapurtamu,
notpebsieHnemM SHepPrumn, amnaIUTyaol HaNpPsXKeHNs U ApYrMMu napameTpamMm:

- DX npaktunyeckn cosnagaet ¢ 6a30BON MOAENbIO;

- SX 1 SL nmetoT, B 4HaCTHOCTU, MEHbLLE Pa3psaHOCTb LUVH;

- SL 1 ocobeHHo SLE - sHeprocbeperatoLLme, OPUEHTMPOBAHBI HA NCMOIb30BaHME
B noptaTtueHbIX K (Lap Top, Note Book).

2. Yucno 9nemMeHTOB - 3TO KOMMYECTBO SfIEMEHTAPHbIX MOAYNPOBOAHMKOBBIX
3JIEMEHTOB, Pa3MELLLEHHOE B MHTEerpasbHom cxeme MI1.

Mukponpoueccopbl 80486 DX 1 Bce nocneayoLime Moaenv Moryt paboTaTtb ¢
YMHOXEHNEM BHYTPEHHel JyacTtoTel. Hanpumep, y MIM DX2 BHyTpeHHAa JacTtoTa B 2
pas3a, a y Ml DX4 - B 3 pa3sa Bbllle TakTOBOM 4YacToTbl. C yBENMYEHHOWN 4aCTOTOM
paboTaloT TONbKO BHYTPEHHUE cxembl M, BCe BHELLIHME N0 OTHOLWEHMIO K M cxemsl,
B TOM YMCIE PACMOJIOXKEHHBIE M HA CUCTEMHO NnaTe, paboTaloT C 0ObIYHON YACTOTON.
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OTMEeTMM HEKOTOpbIE XapakTepucTuku MI:

-HaymHas ¢ MM 80386, ncnonb3yeTcs KOHBEelepHOEe BbINOJIHEHME KOMaHg, -
OJHOBPEMEHHOE BbINOJSIHEHNE Pa3HbIX TaKTOB MOCIef0BaTENbHbLIX KOMaHA B Pa3HbIX
yacTtax MM npn HenocpeaCTBEHHOM Nepepaye pe3ynbtatoB M3 ogHown vyactu MM B
opyryto. KoHBenepHoe BbINOJIHEHME KOMaHpA yBenuinsaeT adpdekTuBHOE
obicTponeiictaue MK B 2 -3 pasa;

-Ha4YmHasa ¢ MM 80286, npepycmatpuBaeTcd BO3MOXHOCTb paboThl
BbI4YNCNUTENBHON CETY;

-Ha4YmMHas ¢ MI 80286, nmMeeTcss BOSMOXHOCTb MHOro3agayHon paboTbl
(MHOrOoNPOrpaMMHOCTb) U COMYTCTBYIOLWAS € 3aLUMTA NAMATH;

-HaumHas ¢ MIM 80386, obecneunBaeTcs noaaepXka pexxmmMma CUCTeEMbI BUPTYasibHbIX
MalUMH T.e. TAaKOro pexvma MHOro3agaqyHol paboTbl, NPy KOTOPOM B ogHoM MM
MOLENVPYIOTCA Kak Obl HECKOMLKO KOMMbIOTEPOB, paboTaloWwmx napaniensHo u
MMeoLWNX pasHble OnepaumoHHbIE CUCTEMBI;

-HaunHasa ¢ MM 80286, Mmukponpoueccopbl MOryT paboTaTtb B OBYX pexXumMmax:
peansHoM (Real mode) n sawmuweHHoM (Protected mode). B peanbHOM pexunme
nmuTmpyetcsa (amynupyetcs) pabota Ml 8086, ectecTBeHHO, ogHO3agadyHasa. B
3aLUMLLEHHOM PEXUME BO3MOXHA MHOrosagayHas paboTa C HENOCPEeACTBEHHbLIM
[OCTYNOM K pacLUMPEHHON NaMsaTh U C 3auTon NamMsaTu, OTBEAEHHOW 3ajadyaMm, OT
NOCTOPOHHUX 0BpaLLEHNIA.

Mukponpoueccopbl 80586 (P5) Gonee M3BECTHbI MO UX TOBApHOWN Mapke
Pentium, koTopasa 3anateHTosaHa ¢upmoii Intel (MMM 80586 apyrux dupm nmMeoT
MHble 0603HavYeHust: K5y dupmbl AMD, M1y dupmbl Cyrix 1 gp.).

3TN MUKPONPOLLECCOPbl MMEIOT MNATUCTYNEHHYIO KOHBEMEPHYIO CTPYKTYPY,
obecneymBaloLlylo MHOrFOKpaTHOE COBMELLEHWE TAKTOB BbIMOJIHEHUS
nocnenoBaTtenbHbiXx koMaHa, n KOL-6ydep onsg komaHa YCNOBHOW nepenayn
ynpaBneHus, NO3BONSAOLWNIM NPeAcKasbiBaTb HANpPaBieHne BETBEHNS NPOrpaMm; no
3ddekTnBHOMY ObICTPOAENCTBUIO OHM NpubnuxatotTcsa Kk RISC MI1, BbINOAHAOLWWM
Kaxnaylo KoMaHay kak Obl 32 oguH TakT. Pentium mnmetoT 32-paspagHyloy aapecHyio
WKHY 1 64-pa3psagHylo WWHY AaHHbIX. O6MeH JaHHbIMWU C CUCTEMOW MOXET
BbIMONHATLCS CO CKOPOCThiO 1 F6anT/c.

Y Bcex MIM Pentium nmeetcsa BctpoeHHasa KOLL-namaTtb, OTAENbHO 19 KOMaHg,
OTAENBbHO Ha OaHHbIX; MMEIOTCA CneumanM3npoBaHHbIE KOHBEMEpHbIe annapaTtHble
ONOKMN CNOXEHUS, YMHOXEHUSA U AENEHUsl, 3HAYNTENIbHO YCKOPSIOLNE BbINOJIHEHME
onepaumiin c nnasatoLeln 3angaTon.

Mukponpoueccopsbl Pentium Pro. B ceHTabpe 1995 r. npoLunm npeseHTaumo
1 BbinyweHsl MM 80686 (P6), ToproBas mapka Pentium Pro. Bnaropgaps HOBbIM
CXEMOTEXHMYECKUM pelleHnsaMm, oHn obecneuymsaioT gna MK 6onee BbICOKYIO
NPON3BOAMTENBHOCTb. HYaCTb 3TUX HOBLUECTB MOXET ObiTb 00beAUHEHa MOHATUEM
OMHammnyeckoe ncrnonHeHne (dynamic execution), 4To B NepByl0 o4epeab O3Ha4vaeT
Hanunune 14-CTyneHHoM CynepKkoHBENEPHO CTPYKTYpPbI (superpipelining), npeackasaHms
BETBJIEHUI NporpaMmMbl NPU YCNOBHbLIX nNepefadax ynpasnenus (branch prediction),
npeackasaHne U MCNOJIHEHME KOMaHA, Mo NpeanonaraeMomMy rnyTy BETBNEHUS (Specu-
lative execution).

B nporpammax peLueHnst MHOrmx 3afa4, 0coB6eHHO 3KOHOMUYECKMX, COAEPXNTCS
00/IbLLIOE YNCNIO YCNIOBHbIX Nepenay ynpaeneHusa. Ecnn npoueccop MoXeT 3apaHee
npeackasbliBaTb HanpaeieHne nepexoaa (BeTBAEHUs), TO NPOM3BOANTENBHOCTb €ro
paboThbl 3HAYMTENIBHO MOBBLICUTCS 3@ CHET ONTUMM3ALUM 3ArPy3KN BbIMUCIIUTENbHbIX
KOHBenepoB. B npoueccope Pentium Pro BEpoaTHOCTb NPaBuibHOrO NpeackasaHnsa
90% npotmB 80% y MI1 Pentium.
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KOLW-namate emMkocTblo 256-512 K6ant - oba3aTenbHblii aTpubyT
BbICOKOMNPOM3BOAUTENBHBIX CUCTEM Ha npoueccopax Pentium. OgHako y Hux
BCcTpoeHHas KOLLU-namaTtb nmeet Hebonbllylo eMmkocTb (16 KbaliT), a ocHoBHas ee
4YacTb HAXOOUTCSA BHE NPOoLEeccopa Ha MaTepuHcKkoi nnarte. MoaTomMmy o6MeH AaHHbIMU
C Hel NponcxoauT He Ha BHYTpeHHel YacToTe MI1, a Ha YyacToTe TakTOBOro reHepaTopa,
KoTopass 0ObIYHO B 2 - 3 pa3a HuXe, YTO CHuxaeT obuiee ObicTpoaeiicTBue
komnbloTepa. B Ml Pentium Pro K3LLU-namsaTtb emkocTblo 256-512 K6ainT HaxoauTca B
CcaMOM MUKPOMpPOLEeccope.

Mukponpoueccopbl Over Drive. MHTepec npencTtaBnaioT Takke HeaaBHO
paspabotaHHble MIT Over Drive, no cywectBy sBAsiowneca cesoeobpasHbiMu
conpoueccopamu, obecneynBarowmumm gna MM 80486 pexumbl paboTbl n
adpdekTnBHOE BbICTpOAENCTBUNE, XxapakTepHble ans MM Pentium. Mossunnce MM Over
Drive, ynydwaiowipe xapakTepnucTukm n MukpornpoLeccopos Pentium.

2.1.2.Mukponpoueccopbi Tuna RISC

Mukponpoueccopsl Tuna RISC copepxat HaBop TONbKO NPOCTLIX, Yalle BCEro
BCTPEYaloLLMXCs B NporpaMmmax, komaHz,. Mpn HeobxoammMocTu BbiNnonHeHus 6onee
CJI0XHbBIX KOMaHZ, B MUKPOMPOLLECCOPE NPOM3BOANTCS X aBTOMaTuyeckas cbopka u3
MPOCTbIX KOMaHA,. B aTux Ml Ha BbINONHEHNE KAXA0W MPOCTOM KOMaHAbl 32 CYET UX
HanoXeHNs 1 napanfienbHOro BbIMOAHEHUSA TPaTUTCA 1 MAWMWHHBIA TakT (Ha
BbIMOSIHEHWE AaXe caMoi KOPOTKoM komaHabl N3 cuctemMbl CISC 06blbHO TpaTuTtes 4
TakTa).

HekoTopble mukponpoueccopsbl Tuna RISC: oamH n3 nepebix MIM - ARM (Ha ero
ocHoge Bbinyckanuck NK IBM PC RT) - 32-pa3psaHbin MIM, nmetowmin 118 pasnmyHbix
komaHa. CospemeHHble RISC MM (80860, 80960, 80870, Power PC) aBnsioTcsa 64-
paspsaHbiMn. Nx BbicTpoaeicTeue coctaensieT oo 150 mnH on./c. MukponpoLueccopsl
Power PC (Performance Optimized With Enhanced RISC PC) BecbMa nepcnekTuBHbI U
yXe cendac LWmMpoko NpUMEHANTCS B MawlnHax-cepsepax n B MK Tuna Macintosh.

Mwukponpoueccopbl Tuna RISC nmeloT o4eHb BbiICOKOE ObICTPOAENCTBUE, HO
nporpaMmmHo He coBmMecTuMbl ¢ CISC-npoueccopamu: Npu BbINOJHEHUN MPOrPaMM,
paspaboTtaHHbix ans MK Tuna IBM PC, oHM MOryT N1k aMynnpoBaTth (MOOENNPOBaTh,
mmutuposatb) MM Tuna CISC Ha nporpaMMHOM YpPOBHE, YTO MPUBOAUT K PE3KOMY
YMEHbLUEHNIO NX 3P DEKTUBHON NMPOU3BOAUTENBHOCTMU.

Bce HoBble MI1 co3patloTca Ha OCHOBE TEXHOMOrMin, obecnedmBaoLnx
dopMMpoBaHME 3N1EMEHTOB C IMHENHBIM pa3mepom nopsaka 0,5 MKM (TpaauuMOHHbIE
MM 80486 n Pentium ncnonb3osanu 0,8-MKM 31€MEHTHI).

YMeHbLLIeHNEe pa3MepoB 3/1IEMEHTOB 0becneynBaeT BO3MOXHOCTb:

- yBENMYeHns TakToBom YyacTtoTel MM 4o 100 Ml 1 BbIlwe, NOCKOJIbKY TOPMO30M B
yBennyeHnn ObICTPOAENCTBUS YXKe ABMSETCA CKOPOCTb pacnpocTpaHeHus “ceeTa”
(300000 km/c);

- yMeHbLUeHMs neperpesa M1, no3Bonss MCNONb30BaTb MOHMXEHHOE HAaNPsSXXeHne
nutaHuna 3,3 B (BMecTo cTaHaapTHbIX 5 B).

dyHkumoHanbHo MIT cocToUT N3 ABYX YacTeli:

- OMNEepaLMOHHON, CoaepXaLlen yCTPONCTBO ynpaBneHus, apudmMeTnko-nornieckoe
YCTPOMCTBO 1 MUKPOMPOLLECCOPHYIO NaMsaTb (3a MCKTIOYEHMEM HECKONBKUX afpPECHbIX
PErNCTPOB);

- HTepdECHOI, coaepxallen aapecHble pernctpbl MMM, 610k pErMcTpoB KOMaHA,
CXeMbl yrNpaBfeHusl LUMHOM 1 NopTamu.

Pa6oTtatoT 06e 4acTu napannenbHo, NpUiYemM UHTep@EecHasa YacTb onepexaet
ornepaumoHHyto, Tak 4To BbiIBopka o4epeHo KomaHabl N3 NaMaTu (ee 3anmck B 610K
PerncTpoB KOMaHm, NPpeaBapyTeiktHb-aHaIK3) TRQUABOOMTCS BO BPEMS BbINOIHEHUs
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OMepaLMoHHON YacTbio Npeabiaylern komaHasl. COBpeEMEHHbIE MUKPOMPOLECCOPSI
MMeIoT HEeCKOJSIbKO Fpynn pPerncTpoB B MUKPOMPOLLECCOPHOM YacTu, paboTalowmx ¢
pPas3nnYHOM CTEMEHbLIO OMEPEXEeHMUs, YTO NO3BOASET BbINOAHATL Oonepauun B
KOHBENEPHOM pexume. Takaa opraHusauus MIT gaeT BO3MOXHOCTb 3HA4YUTENbHO
MOBLICUTb ero a¢dPeKTUBHOE ObICTPOOENCTBUE.

3. 3ANOMMHAIOLLUE YCTPOWUCTBA MK

B nepcoHanbHbIX KOMMbOTEPAX UCMNOJIL3YIOTCHA HECKONIbKO BUOOB MNamsaTn
(3anomMuHaloWMX YCTPOMCTB), KaXaas U3 HUX MOXET XapakTepn3oBaTbCs BaXHENLLUMN
napameTpamMu: €eMKOCTbi0 1 BbICTpoAeNCTBMEM. PasnnyaloT MUKPOMPOLLECCOPHYIO
namsitb, pernctpoyto KOLL-namaTe, OCHOBHYIO NaMsTh (ONepaTMBHOE 3anoMuHaloLLLEee
YCTPOWCTBO, MOCTOSIHHOE 3aMOMWHAIOLLLEE YCTPOMCTBO) M BHELLHIOW NamMsaTb. OTU
YeTblpe Mepapxmyecknx ypoBHs namsatu MK, pacnonoxeHsl No nx 66ICTPOAEACTBUIO.
Hanbonee 6GbICTPOAOCTYNHAs - MUKPOMNPOLLECCOPHas NaMsaTb Oblia paccMoOTpeHa B
rnase 1. Hnuxe 6yayT pacCMOTPEHbI OCTasbHbIE BUABI NAMSTY.

3.1. Pernctposas K3LU-namaTtb

PeructpoBasa K3LU-namaTb - BbICOKOCKOPOCTHAs MamsiTb CPABHUTENBHO
Oonbliol emMkocTu, asnsiowasca oydepom wmexay OMN n MM n nossonsiowas
YBENNYNTBL CKOPOCTb BbINONHEHWS onepaunii. Co3pnaeath ee LenecoobpasHo B MK ¢
TakTOBOW 4acToTOM 3aaatoLlero reHepatopa 40 MI'u n 6onee. Pernctpbl KSLLU-namaTtn
HeOOoCTYMHbI AN nonb3oBaTtens, otcioaa n HaseaHne KOLU (Cache), B nepeBoge c
@HINNIACKOro O3HaYaeT “TalHnk”.

B KOLLI-namaTn xpaHaTcs gaHHble, koTopble MIT nonyunn n 6yaeT ncnosnb3oBaTb
B Onumxanwme TakTbl CBOeN paboTbl. BeICTPLIN AOCTYN K 9TUM AaHHBIM WU MO3BONSET
COKPaTUTb BPEMS BbINOJIHEHUST O4YEPEAHbIX KOMaHA, nporpamMmbl. MNpu BbIMOAHEHUN
nporpamMmbl AaHHble, cunTaHHble 13 Ol ¢ He6obLLIVM ONepeXeHEM, 3an1cbiBaloTCs
B KOLL-namsaTb.

Mo npuHUMNy 3anmMcu pedynbTaToB pasnmyatoT Aea Tuna KOLU-namartu:

- K3LW-namatb “c ob6paTHOM 3anucbio” - pe3ynbTaThl onepaunii, Npexae 4em nx
3anucatb B Orl, dukcupytotes B KOLL-namatn, a 3atem koHTposanep K3LU-namsatn
CaMOCTOAITENIbHO NMepe3anncbiBaeT 3Tu AaHHbIe B OfT;

- KOLW-namaTb “cO CKBO3HOW 3anncblo” - pesynbTaTbl onepaunii 0QHOBPEMEHHO,
napannenbHo 3anmceiBatoTca 1 B KOLLU-namaTs, n B Or1.

MuwuikponpoLeccopsbl, HaunHas ot MIM 80486, MMeLoT CBOKO BCTPOEeHHYo KOLL-namaTtb
(vnn KSLW-namaTeb 1-ro ypoBHs), 4eM, B HaCTHOCTU, 1 0OYCNOBIMBAETCA NX BbiCOKad
nponssoguTenbHocTb. Mukponpoueccopbl Pentium v Pentium Pro umetoT KSLLU-namatb
OTAENbHO ANS OaHHbIX U OTAENbHO AN KOMaHA, npuyemM ecnm y Pentium eMKoCTb
3TON NamMaTn Hebonbliasa - no 8 Kéant, 1o y Pentium Pro oHa gocturaer 256 - 512
K6air.

CnenyeTt umeTb B BUAY, YTO AJ18 BCcex Ml MOXET MCNOb30BaTLCA A0MOMHUTENBHAS
KOLW-namate (KSLL - namMate 2-ro ypoBHS), pa3mMeLl,aemas Ha MaTeEpPUHCKON nnaTte
BHe MI1, eMKOCTb KOTOPOW MOXET AOCTUraTb HECKOJIbKMX MerabaiToB.

OnepatmBHas NamsiTb MOXET CTPOUTLCS HA MUKPOCXEMax OMHAMMUYECKOro
(Dinamic Random Access Memory - DRAM) nnu ctatuyeckoro (Static Random Access
Memory - SRAM) tuna. Ctatmuyeckuini Tmn namsaty obnagaeT cyllecTBEHHO Gonee
BbICOKMM ObICTPOAENCTBUEM, HO 3HAUYUTENBHO OOPOXEe AMHaAmMuyeckoro. Ons
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pernctposoi namsatu (MMM n KSLW-namate) ucnons3ytotca SRAM, a O3Y ocHOBHOM
namsTm ctpoutcs Ha 6ase DRAM-MuUKpocxem.

3.2. OcHOBHaa namaTb

3.2.1. dusunyeckaa cTpykrypa

OcHoBHaga namaTb coaepXxuT onepatmeHoe (RAM - Random Access Memory-
namsaTb C NPOW3BOJIbHBIM A0CTYyNoM) 1 noctosHHoe (ROM - Read-Only Memory)
3anoMmnHaloLLme yCTPOoCTBa.

OnepaTtvBHOE 3anoMUHalOLLEE YCTPOWCTBO NpeaHa3HayYeHo O XpPaHEeHus
nHopmaumm (nporpaMmm U LaHHbIX), HEMNOCPEACTBEHHO y4acCTBYlOLWEN B
BbIYMCNUTENBHOM MpoLecce Ha Tekywem atane dyHkumoHnposaHms MK.

O3Y - aHeprosaBucyvmas nNamMsaTb: NMPU OTKIIOYEHUM HAMPSXKEHUS NUTAHUS
vHpopMauus, xpaHauwasaca B Heil, Tepsaetca. OcHoBy O3Y cocTaBnsioT Gonblune
VMHTerpasnbHble CXeMbl, CoaepXaLlme MaTpuvbl NOAYyNPOBOOHNKOBbLIX 3aNOMMHAIOLLMX
3/1EMEHTOB (TPUITEPOB). 3anOMMNHAIOLIME 3NEMEHTbLI PACMOJNIOXKEHbI HA NEePeceyYeHnmn
BEPTUKASIbHBIX 1 FOPUSOHTANbHbBIX LLIMH MATPULbl; 3aNUChb Y CHUTbIBAHVE MHbOpMaLMn
OCYLLECTBASIOTCS NoAayen anekKTpU4eckKnx UMMyabCoB MO TEM LIMHAM MaTpuLbl,
KOTOpble COEeAVHEHbI C 3fIEMEHTAMM, NPUHAAIeXaLlMMM BbiIOPaHHOW syeiike namaTu.

KOHCTPYKTMBHO 3N1eMeHTbI OnepaTrMBHOM NAMATU BbIMOJHAIOTCS B BUAE OTAENbHBbIX
mukpocxem Tuna DIP (Dual In-line Package - aByxpsigHOE pacnonoXeHne BbIBOAOB)
unn B Buae moaynen namatu tuna SIP (Single In-line Package - oaHopsigHoe
pacnosioXeHne BbIBOAOB), Unu, 4yTo 4awe, SIMM (Single In-line Memory Module -
MOAYJ1b NaMATV C OAHOPA3PSAHBIM PACNONOXEHMEM BbiBO4OB). Moaynu SIMM umetot
eMKOCTb 256 KbanT, 1, 4, 8, 16 unu 32 Mbaiita, ¢ KOHTPONEM 1 6€3 KOHTPOJISt HETHOCTU
XpaHUMbIx 6uToB; MoryT nmetb 30- (“kopoTkmne”) n 72- (“ONNHHBbIE”) KOHTAKTHbIE
pasbembl, COOTBETCTBYIOLIME pa3bemMaM Ha MATEPUHCKOM nnate KomnbioTepa. Ha
MaTEPUHCKYIO NaTy MOXHO YCTaHOBUTbL HECKONBKO (YeTbipe 1 6onee) moayneit SIMM.

MocToAHHOE 3anoMuMHalolLee YCTPOMCTBO TakxXe CTPOUTCS HA OCHOBE YC-
bIHOBJIEHHbLIX HA MATEPUHCKON niaTe Moaynen (KacCeT) N UCMONb3YeTCs A1 XPaHEeHUS
HEn3MeHseMon nHdopmMaLnmn: 3arpy3oyHbIX NpPorpaMM OnepaLnoHHON CUCTEMBI,
nporpamMm TECTUPOBAHUS YCTPOMCTB KOMMbIOTEPA U HEKOTOPLIX ApanBepoB 6a30BOIA
cucteMbl BBoAa-BbiBoga BIOS (Base Input-Output System) u gp. M3 M3Y MOXHO TONbKO
cunTbiBaTh MHGOPMauuio, 3anucb nHpopmaumm B MN3Y BbINONHAeTCsS BHEe OBM B
nabopaTtopHbIx ycnoBusx. Moaynm u kacceTbl [N13Y nMeloT eMKOCTb, Kak NpaBuso, He
npeBbiAOWYI0 HECKONbKMX cOT kunobant. MN3Y - aHeproHelaBucumoe
3anoMmnHaloLL,ee yCTPOnCTBO.

B nocnenHmne rogpl B HekoTopbix MK ctann ncnonb3oBaTbCcs NONYNOCTOSIHHBIE,
nepenporpaMmmMmmpyemslie sanoMmmuHaiowme yctponcraea - FLASH-namaTtb. Mogynm nnm
kapTbl FLASH-namaTtn MoryT ycTaHaBnmMBaTbCs NPSMO B Pa3beMbl MAaTEPMHCKON Nnnathl,
OHUV MEIOT ClieaytoLme napameTpbl: eMKoCTb oT 32 KbGarT o 4 MGainT, Bpems joctyna
no cuntbiBaHuio 0,06 Mkc, Bpems 3anncu ogHoro Garita npumepHo 10 mkc, FLASH-
namaTb - SHEProHe3aBMCMMOE 3anoMuHalolee yCTpoMcTBO. [na nepesanucu
MHdopmaumm HeoBXxoAMMO NoJaThb Ha crieumanbHbli Bxog FLASH-namsaTy HanpsbkeHne
nporpammupoBanus (12 B), 4TO MCkNHYaeT BOSMOXHOCTb CIy4aliHOro CTUpaHus
nHdopmaumun. MNMepenporpammupoBaHne FLASH-namatn MOXeT BbINMOSHATHCS
HEeNnocpeacTBEHHO C AUCKETbI UanM knaeuatypbl MK npu Hannummn cneuunanbHOro
KOHTposnepa nMbo ¢ BHELLHero nporpamMmmaropa, noakatodaemoro K MK.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet



FLASH-namaTtb MoxeT ObliTb NMONE3HOW Kak ONig co3gaHuUa BeCcbMma
ObICTPOAENCTBYIOLLMX KOMMNAKTHLIX afibTepHaTMBHbIX HXXM/, 3anoMuHaroLyx ycTpomncTs
- “TBepAOTENbHbIX ANCKOB”, Tak U Ansa 3ameHbl MN3Y, xpaHauwero nporpammbl BIOS,
no3Bosas “nPsMo C AMUCKETbl” 0OHOBNATL U 3aMEHATb 3TV NPOrpaMMbl Ha Bonee HoBble
Bepcum npun moaepHusaumm MNK.

CTpyKTYpPHO OCHOBHasi NaMsiTb COCTOUT U3 MUIJIMOHOB OTAESbHbIX iYeeK NamsTm
emMKocTbio 1 6aiT kaxaas. O6Las eMKOCTb OCHOBHOW NamsiTi CoBpeMeHHbIX MK 06bIYHO
nexuT B npepenax ot 8 o 32 M6ait. EmkocTte O3Y Ha oauH-OBa Nopsaka npeBbIlaeT
emkocTb M3Y: M3Y 3aHnmaet 128 (pexe 256) Kb6aliT, octanbHo 06bem - aTo O3Y.

3.2.2. Jlornyeckasi CTpyKTypa OCHOBHOM NamMsATn

Kaxpasa a4yenka namatm MMeeT CBOW YHUKasIbHbIA (OT/IMYHLIA OT BCEX AOPYrux)
appec. OcHoBHas namaTb umeeT ana O3Y mn MN3Y eamHoe appecHoe NPOCTPaHCTBO.

AnpecHoe NPOCTPaHCTBO - 3TO COBOKYMHOCTb TEX fi4eeK NamsaTh (006bl4HO 6aiiToB),
KoTopble MI1 B cocTosiHUM agpecoBarthb.

AZpecHOoe NpPOCTPaHCTBO 3aBUCUT OT Pas3psgHOCTU afpecHbIX LWUH, 6o
MakCcHMasibHOEe KONIMYECTBO pa3HbIX a4PECOB ONPeaeNIeTcs pa3sHoobpasemM ABONYHbIX
4Yncen, KOTOpble MOXHO U306Pa3nTb B N pa3psaax, TO eCTb aApecHOe NPOCTPaHCTBO
paBHO 2°n, roe n - pa3psagHOCTb agpeca.

O6opypoBaHue MK B npuHUMNE MOXET yMeHbllaTb pasmMep agpecHOro
NPOCTPaHCTBA, €CNn agpecHas LmMHa CaMoro KOMnbloTepa MMEET MEHbLUYIO
paspsaaHOCTb, MPUYEeM Takoe COOTHOLLEHNE Pa3psaaHOCTY aapPECHbIX LUMH NPaKTUKYIOT.

OyeBMAHO, pa3Mep agpecHOro NPOCTPaHCTBA OrpaHNYMBaAET EMKOCTb NamsaTu,
KOTOPOW MOXET KOMIMEKTOBaTbCA MalunHa. Tak, ecnu oH cocTaensaet 16 Mo6aint,
6eccmbicieHHo o6opynoBaTh MK namatbio 60blIEN eMKOCTU - K U3NWLLKY NaMsaTu
[OCTyn opraHm3oBaTb OyneT HEBO3MOXHO, ecnu He npuberaTb K cneumanbHbIM
annapaTtHO-NPOrpaMMHbIM YXULLPEHUSIM.

OcHoBHas namMsaTb B COOTBETCTBUM C METOAAMU A0CTyNa 1 agpecauum genmrcs
Ha OTAENbHbIE, MHOMAA YACTUYHO UK NMOJIHOCTLIO NEpPeKpPbIBaloLLME APYr Apyra obnacTu.

Mpexnae BCero, OCHOBHAas NamMsaTb KOMMbIOTEPA AENUTCS HA [OBE NOrnmyeckue
obnacTtu, umelowme obLLENPUHSATLIE HA3BaHUS:

- HEeMocpeACcTBEHHO aApecyeMylo NamMaTb, 3aH1MaoLLyto nepsble 1024 Kbarnta
ayeek ¢ agpecamm ot 0 oo 1024 Kbarita - 1;

- pacWMPEHHYI0 NamMsTb, OOCTYN K s4eikaM KOTOPON BO3MOXEH MPWU UCMOMb-
30BaHUM CreumanbHbIX MPOrpaMm-apanBepoB.

ApaiiBep - crneuuanbHas nporpamma, ynpasngawoowas pabotor namMatv wunm
BHELUHMMW ycTponicTBaMn IBM 1 opraHmnayiowas obmMeH nHpopmaumein mexay Mrl,
OnN u BHewHuMK ycTporictBamn OBM. [paiBep, ynpaengiowmin paboTolr namsatu,
Ha3bIBAETCA ANCNETYEPOM NaMaTU.

CranpapTtHoin namsaTtbio (CMA - Conventional Memory Area) Ha3biBaeTcs
HEenocpeacTBeHHO aapecyemas namaThb B ananasoHe oT 0 oo 640 KbéaiiT.

HenocpencTBeHHO agpecyemas naMsaTb B AnanasoHe aapecoB ot 640 no 1024
K6aiT HasbiBaeTcs BepxHei namaTtbio (UMA - Upper Memory Area). BepxHsas namaTb
3ape3epBupoBaHa Ang namMatu gucnnes (BMAeonamsaTuv) M NMOCTOSAHHOTIO
3anomuHaloLero yctporictea. OgHako 06bI4HO B HE OCTalOTCS CBOOOAHbIE YYACTKU -
“OKHa”, KOTOpblE MOryT ObITb MCMONb30BaHbI NPU MOMOLUM AMCMNeTYEpPa NamMsaTn B
KayecTBe onepaTmBHOM NamMaTN OBLLLErO HA3HAYEHNS.

PacwunpeHHas namaTtb - 370 nNamaTtb ¢ agpecamu 1024 Kb6anta n Bbllwe.
HenocpencTBeHHbIM OCTYMN K 3TOM NaMATV BO3MOXEH TOJIbKO B 3aLUMLLIEHHOM peXnMe
paboTbl MMKpOoNpoLeccopa.
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B peanbHOM pexunme nmetoTcs Aea crocoba 4oCcTyna K 3To NaMsaTu, HO TOJIbKO
npv NCMNofb30BaHN OpariBepOB:

- no cneundurkaumm XMS (aTy namaTb HasbiBatoT Toraa XMA - eXtended Memory
Area);
- no cneundukaumm EMS ( namatb HasbiBaloT EM - Expanded Memory ).

JocTtyn K pacLumpeHHon namsiT cornacHo cneupdunkaumm XMS (eXtended Memory
Specification) opraHmayetca npu ncnonb3oeaHnn gparieepos XMM (eXtended Memory
Manager). HYacTo 3Ty namMsaTb Ha3blBAIOT AOMNOJIHUTESNIbHOW, Y4MTbIBaS, HTO B NEPBbIX
MOAENAX NepCcoHasbHbIX KOMMbIOTEPOB 3Ta NamMaTb pa3Mellanacb Ha OTOeNbHbIX
LOMONMHUTENbHbIX NNatax. TepMuH “extended” nouTn naeHTnyeH TepMmunny “expanded”
1 6onee TOYHO NEPEBOAUTCH KaK PACLUMPEHHBIN, YBEMYEHHBIN.

Cneundukauusa EMS (Expanded Memory Specification) sensetcs 6onee paHHen.
CornacHo atoi cneumdukauum, OCTyN peanndyeTca nyteM otobpaxeHus no mepe
HeobxoAMMOCTM OoTOeNbHbIX noneii Expanded Memory B onpepneneHHyio obnactb
BepxHein namaTu. Mpu 3ToM xpaHuTca He obpabaTbiBaeMasi MHdopMaums, a Nvllb
azpeca, obecneyvBaroLLme AOCTYN K 3Tor nHdopmauumn. MNMamarb, opraHn3yemas no
cneumdunkaumm EMS, Hocut HasBaHMe oToOpaxaeMoi, NO3TOMYy U coYeTaHue CoB
Expanded Memory (EM) yacTo nepeBoasiT kak oToopaxkaemasd namsTb. 11 opraHMsaumm
oToOpaxaemMoi namMsTM HeoH6Xo0AMMO BOCMNONbL30BaThCs AparisBepom EMM386.EXE (Ex-
panded Memory Manager) nnu naketom ynpasneHms namateto QEMM.

PacLumpeHHas namMsiTb MOXET MCMNONb30BATLCS rNaBHbIM 06pPa30M A1l XpaHEHNS
LAHHbIX U HekoTopbIx Nporpamm OC. YacTo pacluMpeHHy NaMaTb UCMONb3YIOT ANg
opraHn3aumn BUPTYanbHbIX (3/IEKTPOHHbIX) AMCKOB.

MckniodeHne coctaBnseT Hebosnbluas 64-Kbalitam o6nacTb namsTv ¢ agpecamm
ot 1024 po 1088 K6anT (Tak Ha3biBaemMasi BbiCOKada NamsaTb, MHOrOa €e Hal3blBaloT
ctapwas: HMA - High Memory Area), koTopast MOXET aapecoBaTbCst 1 HENOCPEACTBEHHO
npu ucnons3osaHum apareepa HIMEM.SYS (High Memory Manager) B cOOTBETCTBUU
co cneundukaumen XMS. HMA 06bIHHO MCMONb3YyeTCsa AN XPaHEHUs MporpaMm u
LAHHbIX ONEPaLMOHHON CUCTEMBI.

B coBpemeHHbIx MK cyulecTByeT pexuMm BUpTyanbHOW agpecauuun (virtual -
KadKyLLpmincs1, BooGpaxkaeMelin). BupTyanbHas agpecaums UCNoJb3yeTCs A9 YBENNYEHNS
npenocTaBnsSeMoi NporpaMmam onepaTMBHON NaMaTK 32 CHET OTOOPaKeHNs B 4acTu
a4peCcHOro NpoCTpaHCcTBa ¢pparMeHTa BHELLHEN NaMSATU.

3.3. BHelwHA9 namaTtb

YCTponcTBa BHELLHEN NaMATU U, MHAYe, BHELLHWE 3arnoMuHaloLme yCTponCcTea
(B3Y) Becbma pasHoobpasHbl. MIx MOXHO knaccuduumpoBaTtb Mo LLEOMY psiay
NPU3HaKOoB: Mo BUAY HOCUTENS, TUMY KOHCTPYKLUMK, MO NPUHLMNY 3arn1CU 1 CHUTBIBAHUS
vHdopMaummn, MeToA4y AOCTyna U T.4,.

B 3aBMCUMMOCTM OT TUMa HOCUTENSA BCE BHELUHWE 3anoOMMHAoLME YCTPOMCTBA
MO>XHO NOAPAa3aeNnTb HA HAKOMUTENU HA MarHUTHOW NIEHTE U AMCKOBbIE HaKOMUTENW.

Hakonutenn Ha MarHUTHOW neHTe, B CBOK oyepenb, OblBAOT OBYX BUOOB:
HakonuTenn Ha 606MHHON MarHuTHOW neHTe (HBMJ1) 1 HakonuTenu Ha KacceTHOM
MarHutHom neHte (HKMJ1 - ctpummepsl). B MK ncnonb3ytoTcs TONbKO CTPUMMEPDI.

Onckn 0THOCATCA K MALLUMHHBIM HOCUTENSAM UHGOPMALMK C NMPSIMbIM JOCTYMNOM.
MoHaTNe NpsMoit AoCTyN o3HavaeT, 4To MK MoxeT “00paTnTbcs” K AOPOXKE, HA KOTOPOI
Ha4YMHAaEeTCs y4aCTOK C UCKOMOW uMHGOpMaumMen unn Kyaa HyXHO 3anucatb HOBYIO
MHPOPMALIMIO, HEMOCPEACTBEHHO, rAe Obl HM HAaXOAMACh FOSIOBKA 3anMCU/Y4TEHUS
HakonuTens.
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Hakonutenun Ha guckax 6onee pazHooOpasHbl MO CBOEN KOHCTPYKLUU U
npuHumMnam 3anvucu nHpopmauum. Paznuyaiot:
-HaKOMUTENN Ha FMOKMX MarHUTHbIX amckax (HIFMZ), nHadve Ha dnonnu-gmuckax

W Ha JUCKeTax;

-HaKOMUTENU Ha XECTKNX MarHUTHbIX anckax (HXMZI) Tuna “BuHyectep”;
-HakonuTenu Ha GpAonNTUYECKUX amckax, nHave, floptical-Hakonurenu;
-HaKONUTENN CBEPXBbLICOKOM MIOTHOCTU 3anmcu, nHade, VHD-HakonuTenu;
-HaKoMUTEeNM Ha onTuyeckux komnakT-amckax CD-ROM (Compact Disk ROM);
-HakonuTenu Ha ontTnyecknx amckax tmna CC WORM (Continuous Composite Write
Once Read Many - ogHOKpaTHas 3anmcb - MHOrOKPaTHOE YTEHUE);

-HaKoNUTEeN Ha MarHuToonTuiyeckmx amckax (HMOZ) v op.

Tabnnua 3. CpaBHUTENBHAA XapakTEPUCTUKA ANCKOBbIX HAKOMUTENEN

Tun Emkocts, Bpems Tpancdep, Bua nocryna
HAKONMTEJIs Moaiit JI0CTYIIa, MC Koaiit/c
HMI' /] 1,2; 1,44 65-100 150 Urenne/3anuch
Bunuecrep 250-4000 8-20 500-3000 YreHue/3anuch
Floptical 20,8 65 100-300 UreHune/3anuch
VND 120-2400 65 200-600 Urenne/3anuch
CD-ROM 250-1500 15-300 150-1500 UreHue/3anuch
CC WORD 120-1000 15-150 150-1500 Yrenue/oqHOKpaTHAS
3anmuch
HMOJ{ 128-1300 15-150 300-2000 UreHne/3amnuch

Bpema poctyna - cpegHWn BPEMEHHONM WMHTEpBas, B TEYEHMEe KOTOpPOro
HakonuTeslb HaxoauT Tpebyemble AaHHble, - NpeacTaBnsieT coboli CyMMy BpeMeHU
ONs NO3ULMOHNPOBAHWST FONOBOK YTEHWS/3anMCu Ha HYXHYIO JOPOXKY WU OXnaaHUS
HY>XHOr 0 CekTopa.

TpaHcdep - CKOPOCTb Nepefaym SaHHbIX NPY NOCNEeA0BATEIbHOM YTEHUU.

3.3.1. Jlornueckas cTpykTypa aucka

MarHutHble guckm (MJ]) OTHOCATCA K MarHMTHbIM MawMWHHbIM HOCUTENSM
MHpopMaumn. B kayecTBe 3anomMuHaloLWeln cpeabl Yy HUX UCMONb3YIOTCA MarHUTHbIE
MaTepuarbl CO cneumanbHbIMM CBOMCTBaMM (C NPSMOYrOfIbHOM NETNEN rmcTepesnca),
no3esongowmMmn GUKCMPOBATb ABA MArHUTHbIX COCTOSIHUS - OBa HanpaBfieHUd
HaMarHn4eHHoCTU. KaxaoMy U3 3TUX COCTOSIHUI CTaBATCS B COOTBETCTBME ABONYHbIE
umdpsbl: 0 n 1. Hakonutenu Ha M, (HM/1) siBnsitoTca Hanbonee pacnpocTpaHEHHbIMA
BHELWHMMM 3anoMuHarowmmm yctponcteamu B MK. Ouckn OGbiBAOT XECTKUMU U
rMOKNMU, CMEHHBIMWN N BCTPOEHHbIMK B K. YCTpOMCTBO AN1s YTEHMS U 3anncu UH-
dopmMaummn Ha MarHMTHOM ANCKE Ha3bIBAETCS AUCKOBOAOM.

Bce anckm (M1 MarHuTHbIE, M ONTUYECKUE) XapakTepPM3YIOTCS CBOMM OMAMETPOM,
nnn, nHave, popm-dakropom. Hanbonbluee pacnpocTpaHeHUEe MOAYYUIN OUCKK C
dopm-pakTopamn 3,5" (89 mm) 1 5,25" (133 mm). Amckn ¢ popm-dpaktopom 3,5" npu
MeHbLUNX rabaputax UMeT BONbLUYI0 EMKOCTb, MEHbLLEE BPEMS A0CTyna u 6onee
BbICOKYIO CKOPOCTb YTEHUS AA@HHbIX NOAPSA (TpaHcdep), 6onee BbICOKME HAOEXHOCTb
1 OOJIFOBEYHOCTb.

WHdopmauua Ha M 3anncbiBaeTCd U CYNTLIBAETCH MarHUTHbLIMU FOJIOBKaAMU
BAONb KOHUEHTPUYECKUX OKPYXHOCTEN - aopoxek (TpekoB). KonnyectBo AOpOXeK
Ha M, n nx nHdopmMaunoHHas EMKOCTb 3aBUCAT OT Tuna M/, KOHCTPYKUMM HAKONUTENS
Ha M/[1, ka4eCcTBa MarHUTHbIX FONIOBOK M MArHUTHOIO MOKPbLITUS.
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Kaxnas nopoxka M/, pa3dbuta Ha cekTopbl. B 04HOM cekTope O0POXKM MOXET
ObITb 3anmncaHo 128, 256, 512 unu 1024 6anT, HO 0ObLIYHO 3anucbiBaeTca 512 6anT
DaHHbIX. O6MeH gaHHbIMK Mexay HMI, n O ocyuwiecTBaseTcs nocnenoBatesibHO
LLefIbIM YNCIIOM CEKTOPOB.

Knactep - 310 MuHMManbHasa egmHuua pa3meLleHns nHhopmaummn Ha gucke,
COCTOSALLASA U3 OOHOr0 NN HECKONBKNX CMEXHbBIX CEKTOPOB LOPOXKU.

Mpw 3anncm n yteHnm nupopmaummn M/, BpaluaeTcs BOKpPYr CBOEN OCU, @ MEXAHN3M
ynpaBfieHUs1 MarHUTHOM rOJIOBKOM NOABOAMUT €€ K O0POXKe, BbIOpaHHOM As1s 3anmcu
WAn 4TeHus nHbopmaumn.

JaHHble Ha anckax xpaHsaTcs B dainax, KoTopble 0ObIMHO OTOXAECTBASIOT C
y4acTkom (06nacTbio, NonemM) namsaTu Ha 3TUX HOCUTEeNsSX MHopMaLUn.

daiin - 310 MMeHoBaHHas 06nacTb BHELUHEN NaMsaTu, BblagieHHas ans xpaHe-
HMUS MaccuBa OaHHbIX. [lone namMaTu co3gaBaeMoMmy dainny BbIAENSAETCA KpPaTHbIM
onpeaeneHHoMy KonuyecTBy knacTtepoB. Knactepebl, BblaensemMble ogHomy dariny,
MOryT HaxoguTbcs B nto6oM cBOOOOHOM MecTe AMCKOBOM MaMsTu, U OHWU
Heoba3aTeNbHO ABNAIOTCA CMeXHbIMU. Dalinbl, XxpaHawmeca B pPa3dpOoCaHHbIX Mo
OMCKY Knactepax, HadblBaloTCa pparMeHTUPOBAHHbLIMU.

[nga naketoB MarHUTHbIX AWCKOB (OUCKWM YCTAHOBJMIEHbI HA OOHOM OCW) U ANns
[BYXCTOPOHHMX OMCKOB BBOAUTCH MOHATUE “UnnmHap”. LLMnMHApoMm Ha3biBaeTcH
COBOKYMHOCTb Jopoxek M/, Haxoaawmxcs Ha OANMHAKOBOM PAaCCTOSHUN OT Ero LeHTpa.

3.3.2. Hakonutenn Ha rMOKUX MarHUTHbIX AUCKaX

Ha rubkom MarHMTHOM AMCKE (OucKeTe) MarHUTHbIM CIO HAHOCUTCS Ha rMBOKYLO
ocHoBy. Vicnonbayemebie B MK TMJ, umeioT dpopm-daktop 5,25" n 3,5". Emkocts TM/,
konebnetca B npepenax ot 180 Kb6ait mo 2,88 Mb6aiita. 'M/, anametpom 5,25”
MOMELLIAETCS B MIOTHbIN rMOKWIA KOHBEPT, a AMaMeTpom 3,5” - B M1acTMaCCOBYIO KacceTy
01§ 3alUMThl OT MbUIM U MEXAHNYECKUX MOBpexXaeHUin. OCHOBHbIE XapakTepUCTUKU
HekoTopbIx TNoB HFM/J, npuBeaeHsl B Tab. 4.

Tabnuua 4. OcHoBHbIe XapakTepucTuk HFM/,

ITapametp Tun guckersl

133 mmMm (5,25”°) 89 mm (3,5”°)
Ionnas emkocts, KGalT 500 1000 1600 1000 1600
Pabouast emkoctsb, KGaiir 360 720 1200 720 1440
(moce hopmaTHpOBaHMs)
IInoTHOCTH 3amucu, OUT/MM 231 233 380 343 558
IInoTHOCTH MOpOKEK, 1,9 3,8 3,8 5,3 53
JIOPOXKEK/MM
Umcito 1opokeK Ha OTHOM 40 80 80 80 80
ITOBEPXHOCTH JAUCKA
Uwncio noBepxHOCTEH (CTOPOH) 2 2 2 2 2
CpenHee BpeMsi IOCTyIa, MC 80 100 100 65 65
CkopocTtb nepenauu, Koaiir/c 50 50 80 80 150
CKOpOCTb BpalieHus, 00/MUH 3000 3000 3600 7200 7200
Uucnno CeKTOpoB Ha JTIOPOXKKE 9 9 15 9 18
EmKocTb cektopa mop oK, 512 512 512 512 512
OalT
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KoHCTpyKkT1BHO AmnckeTa auaMeTpom 133 MM M3roToBnsieTcs U3 rmbkoro niactmka
(naBcaHa), NOKPbLITOro U3HOCOYCTONYMBBLIM (HEPPONAKOM, N NOMELLAETCS B OYTASP-
KOHBepT. [uckeTa UMeeT OBe NPOPE3n: LEeHTPasbHOE OTBEPCTUE OJ1 COeANHEHNS C
ONCKOBOJOM M CMELLEHHOEe OT LieHTpa Hebonbllioe oTBepcTue (0ObIYHO CKpPbITOE
dyTnapom), onpegensioliee pagnyc-BekTop Havana Bcex gopoxek Ha FMA. dytnap
TaKkke MMEEeT HEeCKOJIbKO Mpope3eit: LeHTpasibHoe OTBepCThe, YyTb Bonbliee, 4em
OTBEPCTUE HAa ANCKETE; LUIMPOKOE OKHO AN CUUTBIBAIOLLMX U 3aMMChIBAIOLLVIX MArHUTHbIX
rofioBoK 1 GOKOBYIO MPOpPe3b B BUAE NPSMOYrOfbHMKA, 3aKpPbiTUE KOTOPOW JIMMKOW
JIEHTOI, Hanpumep, 3awmaeT OUCKEeTY OT 3annMcu U CTMpaHnsg HGopMaLmn.

Ouncketa gnameTtpomMm 89 MM mmeeT 6osiee XeCTKyld KOHCTpykuuio, 6onee
TWATEeNbHO 3aliMuieHa OT BHELUHUX BO3OENCTBMIA, HO B MPUHUMNE MMEET NPUMEPHO
Te Xe KOHCTPYKTUBHbIE 3/IeMeHThbl. Pexunm 3anpeta 3anmMcum Ha 3TUX AUckeTax
yCTaHaBIMBAETCA CreuvasibHbIM NEPEKITIOYATENIEM, PACMONIOXEHHBIM B O4HOM 13 Yr110B
ONCKETbI.

B nocnepHue roabl NOSIBUANCH ONCKETbl C TEDSIOHOBLIM NOKPLITUEM (Hanpumep,
Verbutim Data Life Plus), koTopoe npegoxpaHseT MarHUTHOE NMOKPbITUE U 3arnnCaHHYIo
Ha HeM MHdopMauMio OT rPsian, NbK, BOAbI, XMpPa, OTNevyaTkoB nasblUeB 1 Aaxe OT
pacTBopuUTENENn Tuna auetToHa. BoamoxHas emkocTb 3,5-gtoimoBon amckeTsl Data Life
Plus - 2,88 M6aiita. CnenyeTt ynoMaHyTb 1 AUCKETHI “Go anywhere”, pacnpocTpaHsemMble
y Hac B cTpaHe nop HasaHueM “Beapexon”. OHu Takke 065agaloT CTOMKOCTbIO K
pasfnyHbIM BHELLUHUM BO3AENCTBUSM: Temrnepartype, BAaXHOCTWU, 3anblIEHHOCTN.
Kaxnaylo HOBYIO ANCKETY B Hauane paboThl C Hel cnenyeT oThpopmMaTnpoBaTh.

dopmaTupoBaHue ONCKETLI - 3TO CO3AaHNe CTPYKTYPbl 3anmcu nHdopmaumm Ha
ee MoBepxHOCTU: pa3MeTka OOPOXeK, CEeKTOPOB, 3anMcu MapkepoB U ApPYron
cnyxebHon nHdopmaumn.

B03MOXHbIN BapmaHT GopMaTUpOBaHUS 3aBUCKT OT TMMNa ANCKETbI (MapKMpyeMoro
Ha ee KOHBepTE):

-SS/SD - opocTopoHHAs (Single Sides), oauHapHoi nnoTHocTK (Single Density);

-SS/DD - (0QHOCTOPOHHSS, ABOMHOM NnoTHOCTU (Double Density);

-DS/SD - aByxctopoHHsasa (Double Sides), oaMHapHOI NNOTHOCTK;

-OS/DO - OBYXCTOPOHHSS, ABOMHOM NIOTHOCTY;

-DS/HD - nByxCTOpPOHHSIS, BbICOKOIM nnoTHocTu (Hign Density), o6ecneuynBatoLias
MakCuMasibHbIE EMKOCTW.

MpaBnna obpalleHnst ¢ ANCKETON:

-He crmbaTb OMCKeTY;

-He npuKacaTbCs PyKaMun K MarHUTHOMY MOKPbLITUIO ANCKA;

-He noagepratb ANCKETY BO3AENCTBUIO MAarHUTHbIX NONEN;

-HY>XXHO XpPaHWUTb ONCKETY B BYMaXKHOM KOHBEPTE MNpW NONOXUTENBHOM TEMMNEPATYPE;

-HaANUCU Ha NPUKIIEEHHOW K OMCKETe 3TUKETKe cneayeT genatb 6e3 Haxuma
KapaHaaLloM;

-6paTb AMCKETY TONBLKO 3a OAMH Yros 3alUTHOrO KOHBEPTA;

-HEeNb3s MbITb INCKETY;

-HY>XHO M3BNeKaTb ANCKETY nepen, BbikatoyeHnem MK;

-BCTaBNATb AMCKETY B ANCKOBOA, U BbIHUMATb €€ U3 HEr0 TONbKO TOrga, Koraa He
ropuT CUrHaNbHas namMmnoyka BKJIIOYEHUS ONCKOBOAA.

3.3.3. Hakonutenun Ha XXeCcTKUX MarHUTHbIX AUCKax

B kayecTBe HakonuTenewm Ha XeCTKMX MarHuTHbiX auckax (HXMZI) wwmpokoe
pacnpocTtpaHeHue B NK nony4munu Hakonutenu tuna “BuH4ectep”.
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TepmuH “BUHYECTEP” BO3HMK U3 XXAPrOHHOIO Ha3BaHWS NEPBO MOOENN XECTKOro
ancka eMkocTbio 16 K6anT (IBM, 1973 r.), nmeswiero 30 aopoxek no 30 ceKkTopoB, YTO
cny4aiHo conano ¢ kanndpom “30/30” N3BECTHOro OXOTHUYLETO PYXbS “BuHYecTep”.

B 3TUx HaKONMMTENSX OAWH UM HECKOJIbKO XECTKMX OUCKOB, N3rOTOBNEHHbIX N3
CNNaBoOB aNiOMVHUS U U3 KEPAMUKMN U MOKPbITbIX GepponakomMm, BMecTe ¢ 6J10kOM
MarHUTHbIX FOJIOBOK CHMTbIBAHWUS/3annCu NOMELLEHbl B FrepMEeTMYeCcKn 3akpblTbIi
kopnyc. EMkocTb 9Tnx HakonuTenein Gnarofaps Ype3BblHaMHO MJIOTHOW 3amnucu,
nosiydyaeMon B Takmx HECbEMHbIX KOHCTPYKLUMUAX, AOCTUraeT HEeCKONbKUX TbICAY
MerabaiT; 6bICTPOAECTBME NX TakKe 3HaUMTeNIbHO 6osee BbicOKoe, Hexxenu 'y HFMZ,

MakcumarnbHble 3Ha4eHns Ha 1995 r.:

-emkocTb 5000 M6aiT (cTaHaapT emkocTh Ha 1995 r. - 850 M6aiiT);
-ckopocTb BpaweHus 7200 06./MuH;

-BpemMs gocTtyna - 6 Mc;

-TpaHcdep - 11 MbaitT/c.

HXM/J Becbma pa3Hoob6pasHbl. AuameTp auckos Yawe Bcero 3,5" (89 mm), HO
ecTb M Aapyrue, B yacTtHoctu 5,25" (133 mm) n 1,8" (45 mm). Hamnbonee
pacnpocTpaHeHHas BbiCOTa KOpnyca guckosoga 25 MM y HacTonbHbix MK, 41 MM - y
MalUnH-cepBepOoB, 12 MM - y nopTaTtusHbIx K.

B coBpeMEeHHbIX BUHYECTEPAX CTan UCMOJSIb30BATbCA MEeTod, 30HHOW 3anucu. B
3TOM Ciny4ae BCe NPOCTPaAHCTBO AMCKA OENNTCS HA HECKOSbKO 30H, MPUYEM BO BHELLHUX
30Hax B CexTopax pa3MellaeTcs Oonblle AaHHbIX, YEM B CEKTOPAX BHYTPEHHUX 30H.
OT0, B 4AaCTHOCTW, MO3BONWJIO YBENNYUTb EMKOCTb XECTKMX OUCKOB MPUMEPHO Ha
30%.

Ons TOoro 4toObl NONYYUTb HA MArHUTHOM HOCUTENEe CTPYKTYpy AMCKa,
BKJIIOHAIOLLYIO B Cce6S AOPOXKN U CEKTOPbI, Ha4, HUM OO/MKHA ObiTb BbINOJIHEHA
npouenypa, HasbiBaemasi puanyecknm, 1in HUSKOYpOBHEBbIM, POpMaTUPOBaAHMEM
(physical, unu low-level formatting). B xoae BbINOMHEHWS 3TOM NpoLeaypbl KOHTPO1EeP
3anncbIBAET Ha HOCUTENb CNyXebHyi0 MHOPMaLMIO, KOTopas onpenenseT pasmMeTky
LUMINHOPOB OUCKA Ha CEKTOpbl U HYMepyeT ux. PopmMaTUpoOBaHNE HU3KOTO YPOBHS
npeaycMaTpuBaeT U MapKMPOBKY AedEKTHbIX CEKTOPOB A1 UCKITI0YEeHUS 06paLLeHns
K HUM B MpoLLecce akcrnyaTtaumm ancka.

MakcurmanbHas eMKOCTb U CKOPOCTb Nepeaaym aHHbIX CYLLECTBEHHO 3aBUCAT OT
nHTepdenca, NCNOAbL3YEMOro HaKOMMUTENEM.

PacnpocTpaHeHHbili cenvac nHtepogenc AT Attachment (ATA), LULMPOKO N3BECTHBLIN
n nog nMmeHem Integrated Device Electronics (IDE), npegnoxeH nonb3oBatenam MK
IBM PC/AT B 1988 r. NHTepdeic orpaHmymBaeT eMKOCTb 0OHOro Hakonutens 504
MGanTamn (3Ta €MKOCTb OrpaHuyeHa afpecHbIM MPOCTPAHCTBOM TPAAULIMOHHOM
agpecauumm “rofioBka - LmnnHap - cektop”: 16 ronosok x 1024 umnmnHgpa x 63 cektopa
x 512 6anT B cekTtope = 504 Kbarita = 528 482 304 6ainta) n obecne4ymBaeT CKOPOCTb
nepegayn naHHeix 5 - 10 M6éait/c.

UHTtepdenc Fast ATA - 2 unn Enhanced IDE (EIDE) ncnonb3yeT kak TpaguunOoHHYIO
(HO pacLuMpeHHy0) agpecaumio No HoOMepaMm ronoBKU, LMANHAPA U CEKTopa, Tak 1
anpecauuio normnyeckmx 6nokos (Logic Block Address LBA). HTepdeinc nopgaepxmnsaeT
€eMKOCTb ancka go 2500 M6aiit n ckopocte 06MeHa fo 16 Mbaiit/c. C nomolubio EIDE
K MaTEPUHCKOKN nnaTe MOXeT MOAKIYATLCS A0 YETbIPEX HAKOMUTENEN, B TOM Ynicne
n CD-ROM, n HKMJ1. Ona ctapbix Bepcuin BIOS gna nopnepxkn EIDE HyXeH
creunanbHbIv apansep.

Hapsay ¢ ATA n ATA-2 LUMPOKO UCMONb3YOTCHA U ABe Bepcumn 6onee CNoXHbIX
anckosblx MHTepdeiicoB Small Computer System Interface (MHTepdeic manbix KOM-
nblOTEPHBIX cncTeM) - SCSI n SCSI-2. Vix BOCTOMHCTBA: BbICOKas CKOPOCTb Nepeaayn
OaHHbIX, 60nbLIOe KONMYECTBO (A0 7 LWT.) M MakCuMasnbHas eMKOCTb NOoAK/It0HaeMbIX
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HakonuTenen. Nx HegoOCTaTKM: BbiICOKas CTOMMOCTL (MpuMepHOo B 5 - 10 pa3 gopoxe
ATA), CNOXHOCTb YCTaHOBKM U HacTpoiku. MHTepdelicbl SCSI-2 n SCSI-3 paccuntaHbl
Ha MCMONb30BaHME B MOLLHbLIX MalLUMHax-cepBepax 1 paboynx CTaHumsX.

[lna noBbIWEHNA CKOPOCTM 0OMeHa OaHHbIMK npoleccopa ¢ auckamu HXMI,
cnepyeT kawunpoatb. KOL-namaTtb ons OUCKOB MMeeT TO Xe (YHKUMOHalbHOe
Ha3Ha4yeHue, 4To 1 K3LU gns OCHOBHOW NamsiTu, T.e. CAYXWUT ObICTPOAENCTBYIOLLMM
OydepomM NamaTn Ans KPaTKOBPEMEHHOIO XPaHEeHUs MHPOPMaLLMK, CHATLIBAEMOWN LN
3anvcbiBaeMol Ha ayck. K3LLU-namaTe MoXeT 6bliTb BCTPOEHHOW B AMCKOBO/, @ MOXET
co3gaBaTbCs NporpamMmMHbIM NyTem (Hanpumep, apansepom Microsoft Smartdrive) B
onepaTtrBHoM namaTn. CkopocTb 06MeHa AaHHbIMU npoueccopa ¢ KOLL-namaTbio amcka
mMoxeT gocturate 100 M6aiit/c.

B MK nmeetca 06bIMHO OAMH, pexe HeCKOJIbKO, HakonuTeneh Ha >XeCTKUX
MarHuTHbIx amckax. OgHako B MS DOS (Microsoft Disk Operation System - guckoBas
onepaumoHHasa cuctema éoupmbl Microsoft) nporpammHbiMn cpegctBaMmn O4uvH
dU3NYECKMIN AUCK MOXET ObITb pasaesfieH Ha HEeCKOJIbKO “normyeckmx” OMCKOB; TEM
CaMbIM UMUTUPYETCS Heckosnbko HM/L Ha ogHOM HakonuTene.

TexHnYeckme xapakTepPUCTUKN HEKOTOPbLIX COBPEMEHHLIX 1 NepcnekTBHbIX HXKML,
npuBeaeHbl B Tabn. 5.

Tabnuua 5. Hakonutenu Ha XecTKMX MarHUTHbIX AMCcKax

Mogenn ®upma HuTepdeiic Emkocts, Bpemst
Moair J0CTyIA,
MCeK
M2714 Fujitsu IDE 1080 12
M2952 Fujitsu SCSI 2200 8
M2949 Fujitsu SCSI 9100 10
HP SureStore Hewlett-Packard IDE 1080 12
1080A
Hp SureStore Hewlett-Packard IDE 1626 12
1600A
Hp SureStore Hewlett-Packard SCSI 2140 9,5
2000LP
Cabo Seagete IDE 1080 14
CFS1081A
Medalist 2140 Seagete IDE 2113 10
Cabo CFP1080 Seagete SCSI 1080 11
Barracuda 4LP Seagete SCSI 2250 8
Bigfoot 1280 Quantum IDE 1280 15,5
Sirocco 1700 Quantum IDE 1700 10
Atlas XP34300 Quantum SCSI 4300 8,5

3.3.4. Anckosble maccuBbl RAID

B MalumHax-cepBepax 6a3 faHHbIX 1 B cynep3BM 4acTo NpMMEHSIIOTCS AUCKOBbIE
maccusbl RAID (Redundant Array of Independent Disks - maTtpuua ¢ pesepsupyembiMm
HE3aBMCUMbIMU OMCKAMN), B KOTOPbIX HECKOJIbKO HAKOMUTENIEN Ha XECTKUX AMCKaxX
o6beanHeHbl B 0aMH GONbLWIOK NOrMYECKUn AUCK, NPU 3TOM WUCMONb3YTCH
OCHOBaHHbIE Ha BBeOEHUN MHDOPMALNOHHON N3BBLITOYHOCTM MEeToabl ob6ecrnevyeHus
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[OCTOBEPHOCTM MHGMOPMAaLMN, CYLLECTBEHHO MOBbLILIAIOLWIME HAOEXHOCTb paboThl
cucteMsbl. [pn 06HApPYXEHUN UCKAXEHHOW MHGOPMaLMM OHA aBTOMaTUYECKU
KOPPEKTUPYETCS, a HEUCNPaBHbIN HakonuTenb B pexmme Plug and Play (BctaBnsam n
paboTaii) 3ameLLaeTcs UCNpPaBHbIM HAKOMUTENEM.

CyLuecTByeT HECKONbKO YpoBHel 6a30BoI KOMNOHOBKM MaccueoB RAID:

1-11 ypOBEHb BK/IOYAET ABaA AMCKA, BTOPOW U3 KOTOPLIX ABASIETCA TOYHOW KOonmnen
nepBoro;

2-14 ypOBEHb WUCMONb3YET HECKONbKO AWCKOB CMeuuanbHO AN XpaHeHus
KOHTPOMbHbLIX CYMM 1 06ECneyYnBaeT Camblii CNOXHbIA DYHKLMOHANBHO U CaMmblii
3 PEKTUBHLIN METoO, UCNPaBNeHns OLINOOK;

3-11 ypOBeHb BKJIIOYAET YEThIPE ANCKA: TPU MHDOPMALMOHHbIX, 8 YHETBEPTbIN XPaHUT
KOHTPOJIbHbIE CyMMbI, 06ecneynBaioLlme ncrnpasneHne owmnbok B NepBbIX TPEX;

4-1 1 5- ypoBeHb NUCNOMb3YIOT ANCKU, HA KaXOO0M N3 KOTOPbLIX XPAHATCH CBOMU
COBCTBEHHBIE KOHTPOJIbHLIE CYMMb.

Inckoeble maccmebl BTOporo nokonenus - RAID6 v RAID7. MNMocnegHue moryt
06beanHAaTL 00 48 duamyeckux AMCKOB nobor eMkocTn, dopmupyowmx go 120
JIOMMYECKUX ONCKOB; MMeIoT BHYTpeHHo K3LU-namaTe oo 256 M6aiiT n pasbembl ons
noAKMOYeHNs BHEWHNX nHTepdericoB Tuna SCSI. BHyTpeHHsas wuHa X-bus nmeet
NMPONYyCKHy0 cnocobHocTb 80 Mb6aiiT/c (ansa cpaBHeHus: TpaHcdep SCSI-3 - oo 40
M6aliT/c, a cKOpOCTb CHMTbLIBAHUS! C GU3MYECKOro aucka - go 5 Méaiit/c).

CpenHee BpeMsi HapaboTKM HA 0TKa3 B AMCKOBbLIX Maccueax RAID - cOTHM Tbicsd
4acos, a Npu 2-M YpPOBHE KOMMOHOBKM - 0O MUIMOHA YacoB. B 06blyHbIX HM, 3Ta
BeNMYMHA He NpeBblaeT ThicayM YacoB. NHdDOpMaunoHHAs eMKOCTb AMCKOBbIX
maccueoB RAID - ot 3 o 700 M6aiiT (MakcumarnbHas, gocturHytas B 1995 r. eMkocTb
OMCKOBbIX Hakonutenen 5,5 Téant = 5500 M6anT).

MpumenstoTca n HXM/Z, co cMeHHbIMM NakeTaMmn ANCKOB (HakonuTenn beprynnn),
MCNONb3YoLLMe NakeTbl U3 ANCKOB anamMeTpom 133 MM, OHM uMetoT eMkocTb OT 20 10
230 M6aiT n meHbllee BbICTpoaelnicTBMe, HO 6onee AOporne, YeM BUHYECTEPHI.
OCHOBHOE MX OCTOMHCTBO: BO3MOXHOCTb HaKOMIEHUS 1 XpaHeHns nakeToB BHe [1K.

OCHOBHbIE HanpaBneHNs ynyylleHns xapakrepmctuk HM:

-1CNoNIb30BaHNE BbICOKOIDDEKTUBHBIX ANCKOBLIX MHTEpderico (EIDE, SCSI);

-1CMNONBb30BAHME YAYHLLIEHHbBIX MarHUTHbIX FO/TOBOK, NO3BOJISIOLLMX YBENNYUTL MNAOT-
HOCTb 3anucu n, CnefoBaTesibHO, EMKOCTb AMcka U TpaHcdep (6e3 yBennyeHus
CKOPOCTW BpaLLEeHNs aucka);

-MPYMEHEHNE 30HHOW 3anucu, NpyM KOTOPOW Ha BHELHUX OOPOXKax Aucka
pasmelyaeTca 60sblle AAHHBLIX, HEXENN Ha BHYTPEHHUX A0POXKax; 3addeKTUBHOE
K3LWMPOBaHMe aycka.

3.3.5. Hakonutenun Ha oNnTU4YeCKUX AnUcCKax

B nocnenHue roapl Bce OonblUee pacnpoCTPaHEHME NONYyYaloT HAKOMUTENN Ha
onTtuyeckmx auckax (HOL). Bnarogaps ManeHbkMM pa3Mepam (MCnosib3yloTCs KOMMaKT-
anckn amameTtpom 3,5 1 5,25"), 60nbLLION EMKOCTU U HAOEXHOCTU 3TN HAKOMUTENN
CTaHOoBATCS BCe 6onee nonynsipHbIMU.

HenepesanncbiBaemble N1a3epHO-0NTUYECKNE ONCKM 0ObIYHO HA3bIBAKOT KOMMAKT-
onckamm MN3Y - Compact Disk CD-ROM. 311 gmuckm nocTtaBnsiTcs GUpPMoii-
M3roTOBUTENEM C yX€ 3aNMCaHHOW Ha HUX MHbOpmMauuein (B 4aCTHOCTU, C
nporpaMmmHbiM o6ecnedyeHnem). 3anmcb MHGOPMaLMM HA HUX BO3MOXHA TOJbKO BHE
MK, B nabopaTopHbLIX YCNOBUSX, NTa3E€PHbIM Jly4OM OOMbLUOK MOLLHOCTU, KOTOPbIN
OCTaBnseT Ha akTMBHOM cnoe CD cnep, - OPOXKY C MUKPOCKOMMYECKUMU BNAANHAMM.
Tak co3naeTcs NepBMYHbIN “MacTep-amnck”. NMpoLecc MaccoBOro TMpaxmpoBaHus CD-
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ROM no “macTep-amcky” BbINOAHAETCS NyTEM NNTbS NoA, AaBneHnem. B ontuyeckom
ouckosoge MK aTta gopoxka 4MTaeTcs fasepHbIM JIyHOM CYLLEeCTBEHHO MEHbLUEN
MOLLIHOCTW.

CD-ROM BBuMAy 4pesBbl4aAHO MIOTHOM 3anncy MHGOpMaUM NMMEKT EMKOCTb
ot 250 M6aiT go 1,5 Néanta, Bpems JoCTyna B pasHbIX ONTUYECKMX ANCKaX Takxe
konebnetcsa ot 30 go 300 Mc, CKOPOCTb cUYUTbIBaHUS MHPpopmauum oT 150 go 1500
K6aiit/c.

MepesannceiBaeMble na3epHO-oNTUYeCckne AMckn ¢ ogHokpatHon (CD-R - CD
Recordable) n mHorokpatHoii (CD-E - CD Erasable) 3anucbto. Ha atux CD nasepHbiit
Nyd HENOCPEACTBEHHO B AMCKOBOAE KOMMbIOTEPA MPU 3anncu npoxmraet
MUMKPOCKOMUYeckme yrnybneHms Ha NOBEPXHOCTU AMCKA MO, 3aLUMUTHBIM CNOEM; YTEHME
3anncuy BbIMOJHAETCS a3depHbIM JIy4oM Tak Xe, kak n'y CD-ROM. Ouckosoapl CD-E
CNocoBHbI YnTaTh N 06bIYHBEIE CD-ROM.

MepesanucbiBaemMble MarHnToonTudeckmne amckm (CC-E - Continuous Composite
Erasable) ncnonb3yloT nasepHblii nyd oas MECTHOIO pa3orpeBa NOBEPXHOCTU aucka
npu 3anucu MHGOPMALUN MArHUTHOW FonoBKoW. CyuTbiIBAaHUE MHOOPMaLUN
BbIMONHAETCS Na3epHbIM NYYOM MEHbLUEN MOLLHOCTU.

CyLLHOCTb NPOLLECCOB 3anNncu/CHnTbIBaHMS 0OYCIOBEHA CNEAYIOLNM. AKTUBHBIN
CNO Ha MOBEPXHOCTU MArHUTOOMTUYECKOro AUCKA MOXET ObiTb MEepeMarHuyeH
MarHMTHOM roONOBKOM TOJIbKO MNPW BbICOKOW TeMmnepaTtype. Takas Temnepatypa (COTHM
rpagycoB) co3gaeTcs na3epHbiM MMNYNbLCOM ANUTENbHOCTLIO nopsaaka 0,1 mkc. Mpwu
CUMTBLIBAHUM MHMOPMALMM BEKTOP NONSpM3aLmm OTPAXEHHOro OT MOBEPXHOCTU ANCKA
Na3epHOro slyya Ha HECKONbKO rPaflyCoB U3MEHSAET CBOE HarnpasieHne B 3aBUCMMOCTH
OT HanpasfeHMs HAMarHN4EeHHOr O y4acTKa akTMBHOIO CNos. I3MeHeHne HanpaBneHns
nonsipu3aLmm n BOCNPUHUMAETCH COOTBETCTBYIOLLIMM OATHMKOM.

MarHuToonTuieckue aucku ¢ ogHo6uTHo 3anuckto (CC WORM - Continuous Com-
posite Write Outfit Read Many) aHanornyHbl 06bl4HbIM MarHUTOONTUYECKUM
HAKOMUTENSM C TOW PA3HULEN, YTO Y HAX HA KOHTPOJbHbIE OPOXKN ANCKOB HAHOCATCS
cneumanbHble METKUW, NpeaoTBpaLlaloLme CTMpaHme 1 NOBTOPHYIO 3anncCb Ha ANCK.

B MarHMTOONTUYECKMX HAKOMUTEensax 3anucb MHPopmMauuum OObIYHO
OCYLLECTBNSETCS 3a ABa Npoxoaa, NO3TOMY CKOPOCTb 3anMCy 3HAYUTENTbHO MEHbLLE
CKOPOCTW CHUTLIBAHWS.

EMKOCTb COBPEMEHHbIX MarHMTOONTUYECKUX AUCKOB AoxoauTt Ao 2,6 bainta
(oxunpatotca B 6nuxaniee spems X)KCOM emkocTblo 5,2 6aiiTa), Bpems aoctyna ot
15 po 150 mc, ckopocTb cunTtbiBaHus oo 2000 K6ant/c. Ho nepesanuceiBatoLLme
LMCKOBOAbI O4€Hb JOPOr (OKONO ThiCA4M A01apoB).

OcHoBHbIMK aocTonHcTBamu HO/LL aBnsitoTCS:

- CMEHSIeMOCTb 1 KOMMAKTHOCTb HOCUTENEN;

- 6onbLIas MHGOPMALIMOHHAS €MKOCTb;

- BblCOKasi HAAEXHOCTb M JONroBe4YHOCTb CD 1 ronoBoK cunThiBaHWS/3anmncu (0o
50 neT);

- MeHbLUe (No cpaBHeHMIO ¢ HM/]) 4yBCTBUTENBHOCTb K 3arPA3HEHUSM 1 BUOpauusm;

- HEYYBCTBUTENIbHOCTb K 3JIEKTPOMArHUTHbLIM MOJISIM.

JNokanbHbIMN OCHOBHbIMU MHTEpdencamn ana HOL asnsoTca nHtepdercel EIDE
n SCSI. B MK ncnonb3yloTcsa Takxke AUCKU C BbICOKOW MAOTHOCTbIO 3anucu, Ha
NMOBEPXHOCTU KOTOPbLIX A1 6oee TOYHOro NMO3NUVMOHMPOBAHUS MarHUTHOW rONIOBKU
MCNONb3yeTcs NasepHsblli nyy. o BHeWHeMy Buay 9Ta AMCKM HAanoMuHatoT 3,5” (pexe
5,25") anckeTbl, HO NMEIOT Bonee XECTKYI0 KOHCTPYKLMIO.

Cpenm HakonuTenen, NCNoNb3yLWMX Takue OMCKMU, CnenyeT Ha3BaTb:

-HakonuTenu Ha GAONTUYECKMX ONCKAX - BbIMOJIHAT 0ObIYHYIO MarHUTHYIO 3an1ch
MHPOPMaLMN, HO CO 3HAYUTENBHO BOJbLUEN MIOTHOCTLIO PasMeLLEHUS JOPOXEK Ha
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NMOBEPXHOCTU Aucka. Takag MAOTHOCTb AOCTUraeTCd BBUAY HaNMyMg HaA OMCKaX
CneunanbHbiX, HAHECEHHbIX Na3epHbIM JIy4OM, CEPBOAOPOXEK, CyXalnx npu
CYUTbIBaAHMM/3anmcn 6a30M ANg NO3NLMOHWPOBAHUSA NTAa3€pHOro nyya wu,
COOTBETCTBEHHO, MAarHUTHOM rOJIOBKM, XECTKO CBA3aHHOM ¢ nadepom. CtaHoapTHaqa
eMKocTb prionTuyeckoro aucka 20,8 Mbaiita;

-HakonuTeNn cBepPxBbICOKOM NnoTHocTh 3anncu (VHD - Very High Density)-ncnonbay-
I0T KPOME NA3epPHOro NoO3MUMOHMPOBAHUSA €elle U CheumanbHble AMCKOBOAbI,
obecneymBaloLMe NHYID TEXHOJIOMMIO 3anncu/CYnUTbIBaHUS: “NepneHamkynspHoro”
cnoco6a 3anmcy BMecTo 06bl4HOro “npoaonbHoro”. Ceivac Beinyckatotcs VHD-anckm
emMkocTbio 120- 240 M6aiit; dmpma Hewlett Packard o6bsiBuna o cosgaHumn gucka
emkocTbio 1000 M6aiit, a pmpma IBM - guckos emkocTtbio 8700 n 10800 Mo6aiiT.

3.3.6. HakonuTtenu Ha MarHNTHOW JiIeHTe.
CpaBHUTEeNbHbIE XapaKTepPUCTUKMN 3aNnoMUHAIOLLUX YCTPOMUCTB

Hakonuntenn Ha MarHUTHOWM neHTe Oblnu NepBbiMy B3Y BbIMMCAUTENBHBLIX MaLLWH.
B yHuBepcanbHbix 3BM mMCnonb3oBanMCcb U MCNONL3YIOTCA B HACTOsLLEE BpeMms
HakonuMTenn Ha 6OBMHHON MarHUTHOWM NEHTE, @ B NePCOHaNbHbIXx IBM - HakonuTenu
Ha KaCCEeTHOW MarHUTHOM NieHTe.

KacceTbl ¢ MarHUTHOW NEHTOW (KapTpuOXxu) BecbMa pas3HOOOpPa3sHbl: OHU
OTINYAIOTCS KakK WWMPUHOM NPUMEHSIEMOM MarHWTHOM NEHTbI, Tak M KOHCTPYKUMEN.
OO6beMbI XpaHMMON Ha OOHOM KacceTe MHOPMaLMM MOCTOAHHO PacTyT. Tak, EMKOCTb
KapTPUAXen NepBOro NOKOIEHUS, COAEPXALLUMX MArHUTHYIO NEHTY anmHon 120 m,
wwupuHoi 3,81 mm ¢ 2 - 4 gopoxkamu, He npesbiwana 25 M6éaiit. B koHue 80-x rr.
NOSIBUIUCb KapTPUOKM C O0NbLUEN NAOTHOCTLIO 3aMNCK Ha NIEHTE LUMPUHONM YETBEPTb
nlorima (Quarter Inch Cartridge) (ctaHgapTbl QIC - 40/80). MNepBble TakmMe KapTPUOXKU
Obin BbinyLLeHbl dupmoint 3M - kacceTol DC300 emkocThio 60 - 250 aTOT cTaHaapT
yacTo HasbiBaloT cTaHaapT 3M. MocneaHne moaenu kapTpuoxken (ctaHoapT QIC 3010-
3020) nmetot emkocTb 340, 680 1 gaxe 840-1700 M6aiiT n 6onee (ctangapt QIC 3010
- 3020 Wide, yBennuuBLUMIA LULMPUHY MarHUTHOM neHTbl o 0,315 giorima). Mpu cxatum
LAHHbIX MOXET ObITb OOCTUrHYTa ewe 6onbliag emMkocTb, Hanpumep HKMJT Conner
CTD 8000 nmeet emkocTb 8 [GaiiT, Sony DOS-2 - 16 '6GaiiT npun TpaHchepe 250
K6awr/c.

J1eHTONPOTAXHbIE MEXAHU3MbI A1 KAPTPUAXKEN HOCAT Ha3BaHVE CTPUMMEPOB -
3TO WMHEPUUVOHHbLIE MEXaHU3Mbl, TPebylolme nocne Kaxaol OCTaHOBKW JIEHTHLI ee
HeboNbLIONK nepemoTkun Hasapn (nepeno3nunoHnpoBaHnsa). 310
nepenosnunMoHNpoBaHne yegenmymBaeT n 6e3 Toro 60NblLIOE BpeMsa ocTyna K
MHGOPMaLMN Ha NIEHTE (OEeCATKM CEeKYHA,), MO3TOMY CTPUMMEPBI HALLAW MPUMEHEHNE
B NEPCOHasbHbIX KOMMbIOTEPAX NINLLbL A1 PE3EPBHOIO KOMMPOBAHUS U apXMBUPOBAHNS
MHPOPMALIMN C XECTKUX OUCKOB N B ObITOBbLIX KOMMbIOTEPAX AJIS1 XPAHEHUS NMaKeTOB
MrpoBbIX MPOrpamm.

CKOpPOCTb CUMTBLIBAHUS MHPOPMALIMN C MAarHUTHOM JIEHTbI B CTPMMMEpPax Takke
HeBblcOka M 06bl4HO cocTaengeT okono 100 Kb6arit/c. HKMJ1 moryT ncnonb3oBatb
nokanbHble nHTepdericol SCSI.

NTak, nepcoHanbHble 3BM MMEIT 4eThipe MepapXmMyeckux YPOBHS NaMaTU!
MUKpPOMnpoLeccopHyto namate (MIMM), pernctpoyto KSLLI-namaTb, OCHOBHYIO NaMsATb,
BHELWHIO namMaTb. [1Be BaxHenwmne xapakTepUCTUKM (EMKOCTb NamMaATn n ee
ObICTPOOENCTBME) YKa3aHHbIX TUMOB MNaMsTV NpUBeAeHbl B Tabn. 6.

OTmeTnm, yTto BbicTpoaericTeme MIMM, KOLU-namatv n OMN namepsieTcs BpeMeHeM
ob6palLeHus K HUM ToBp (CyMma BPeEMEHU NMOoMCKa, CHUTLIBAHNS 1 3anmcy nHgopmMaummn),
a 6eicTpopeiicteme B3Y - opyms napameTpamMmum: BpemMeHem goctyna TA4 (Bpems novcka
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MHbOPMaLUNM Ha HOCUTESIE) N CKOPOCTLIO CHMUTbIBAHUA VCY (CKOPOCTb CHMUTbIBAHWUSA
CMeXHbIX 6anToB MHpopMauum noapsaa - TpaHchep).

Tabnuua 6. CpaBHUTESNbHbIE XapPaKTEPUCTUKM 3aNOMMUHAIOLLMX YCTPOUCTB

Tun namsaTu EmMKkocTh BricTpoaeiicTBue
MIIIT JecaTku kxumobanT To6p=0,001- 0,004 mxc
KOIll-namsates | CoTHH KHIIOOANT Tob6p=0,002 - 0,005 mMxc
OIl Enwaume — necsatku merabait | Toop=0,07 - 0,1 Mmxc
o3y CoTHH KHIT00aiT Tob6p=0,07 - 0,2 Mxc
I3y
B3Y CorHu Merabair, To= 7-30 mc
HXM/I €IMHULLI TUradaiT Veu= 500-3000 Ko6aiit/c
HI'M/T Enanne: meradair Tn=50-100 mc
Vcu= 40 - 100 Koaiit/c
CD-ROM CorHH MeradaiT — equHUIL Tn=15-300 mc
I'uraGaiit Vcu= 150 - 1500 Koaiit/c

lMpumeyarHmne. OBLLENPUHATLIE COKPALLEHMS: C - CEKYHAA, MC - MUJIJIMCEKYHAA,
MKC - MUKPOCEKYHA, HC - HAHOCEKYHAa.
1c = 10”3 mc = 10”6 mkc = 10”9 Hc.

4. OCHOBHbIE BHELUHUE YCTPOUCTBA NK

4.1. KnaBuartypa

KnaBumatypa - BaxHeriee gns nonb3oBaTensa yCTPoOMNCTBO, C MOMOLLbIO KOTOPOro
OCYLLECTBNSETCA BBOA OaHHbIX, KOMaHA W ynpasnsiowmx so3genctemin B K. Ha
KNaBULLIAX HAHECEHbI BYKBbI JTATUHCKOIO U PyCCKOro andaBnToB, AECATUYHbIE LI,
MaTemMaTnyeckme, rpadryeckme 1 cneupnanbHble CyxXeOHble 3HaKM, 3HaKW1 NPENUHaHKS,
HaMMEHOBaHNS HEKOTOPbIX KOMaHa, pyHKuun n gp. B 3aBmcumoctn ot tuna MK
Ha3HavyeHne KnaBuLl, X 0603HAYEHVE 1 Pa3MELLLEHME MOTMYT BapbUpoBaThCS.

Yauwte Bcero knaeuatypa cogepxumt 101 knaBuLly, HO BCTPEYAIOTCS eLle CcTapble
KnaBmaTtypbl ¢ 84 knasuwamMu U HOBblE, YAOOHbLIE A1 MCMONb30BAHUS B CUCTEME
Windows, knasmatypbl co 104 knaesuwamu. ImetoTcs knaBmaTypbl CO BCTPOEHHbLIMM
MaHunynsTopamu Tuna “tpek6on” (Track Ball) n gp. MosBunocb coobuieHne prpmsl
Data Hand System o pa3pa6oTke SKOHOMWYHOW, COKpaLLALLEN OBUXKEHUS PYKU 5-
KNaBULLHOM KNaBuaTypbl: YeTbIPE KnaBuwun s BBoga OykB 1 umdp 1 ogHa knasumia
MaHunynaropa. Kaxaas knasuviia UMeEeT NTb HanpaBneHuii ABMXEHWS: BEBO, BNPaBo,
Bnepen, Hasag v BHU3. [pu paboTe KUCTb pykn yAOOHO NeXuT B cneumasibHoM
yrny6ieHnm, a Knasmwammn ynpaensioT UL KOHYMKM NasbLEB.

TunuyHaga, aganTupoBaHHaa non pycckuin andasut, knasmatypa MK IBM PC,
copepxataa 101 knaeuwly, BKIOYAET Creayowme rpynnbl KinaBuLL:

-6yKBEHHO-LMDPOBbLIE KNABULLIN, NPpeHa3HAYeHHbIe A1 BBOAA TEKCTOB U YNCEN;

-KNaBuLIN YNpaBieHns KypcopoM, 3Ta rpynna KnaBuLl MOXET OblTb MCNOJIb30BaHa
TaKke Ans BBOAA YMCNOBbLIX AAHHbIX, MPOCMOTPA N PEAKTUPOBAHNS TEKCTA HA 9KPaHE;

-crneuuanbHble YNpasnsiowme Knasun: Nepexksto4eHne permcTpoBs, npepbiBaHne
paboThbl NPOrpaMmbl, BbIBOA COAEPXMMOro aKpaHa Ha nevatb, nepesarpyska OC MK n
ap.;
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-OYHKUMOHANbHbIE KNABULLN, LUMPOKO UCMONb3YyEMbIE B CEPBMCHBLIX MPOrpaMmMax
B KayecTBe YnpaBgioWmMX KnaBuLL.

BykBeHHO-UMbPOBLIE KNABULLIN 32HUMAIOT LeHTPasibHY0 4acTb KfiaBuaTypbl.
PacnonoxeHne 6ykB 1 LMbpP Ha KnNaBuLIAxX COOTBETCTBYET PACIMOSIOXKEHUIO UX Ha
KnaBmaTtype nuwylien mMalunHku. JlatuHckne OykBbl Ha KnaBuaType pacrnonoXeHbl
no ctaHpapty QWERTY, Ha3BaHHOMY Tak Mo NocnefoBaTeNbHOCTY NEPBbLIX LIECTHN OyKB
B BEPXHEM psifly OYKBEHHOI KnaBuaTtypbl.

Ona pycckoro andasuTta pasmelweHne O6yKBEHHO-LUPPOBbLIX KnaBuLl
COOTBETCTBYET PACMNOIOXKEHWNIO KNaBULL Ha NULLYLLMX MaLLMHKaX C PYCCKUM LWPUOTOM
- ctanpapT MLYKEH (nepebie wecTh ByKB B BEPXHEM psigy OYKBEHHOV KNasuaTtypbl).

Ona obecneyeHus BBOAA C KjlaBuaTypbl pycckux OykB HeobBXoaumm
COOTBETCTBYIOLLMIA ApaiiBep, KOTOPbIA AOMKEH OblTb NPEeABAPUTENBHO 3arpyxXeH B
OnepaTvBHYIO NaMaTb U OCTAaBaTbCA B HEW PE3UAEHTHO.

MepeknioyeHne knaBmaTypbl B PeXUM BBOAA PYCCKMX OYKB (CMMBOJIOB
KMpunnmubl) n obpaTHbIi Nepexon Ha BBOL NATUHCKMX OYKB OCYLLECTBASIOTCSH
HaXkaTuem OOHOM U ABYX CreuvanbHbIX KNaBuLLE: 419 Pa3HbIX APaiBEPOB MO-Pa3HOMY,
Ho 4aule Bcero <Ctrl> nnu <Shift>.

Ons OykBeHHO-UMGDPOBLIX KNaBULL CYLLECTBYET NOHATUE PETUCTPA, T.€. pexmma
VX UICMOJIb30BAHUS.

MmeloTca aBe napbl PEMMCTPOB: BEPXHNIA/HUXHUIA N NATUHCKUIA/PYCCKNIA.

Ha BepxHeM pernctpe BBOAATCSA MpPONMCHbIe (3arnaBHble) OykBbl. Ha HUXHEM
pPerncTpe - CTpoyHble (ManeHbkue) OyKBbl, CUMBOJbI U LUGDPLI, MOMELLEHHbIE
COOTBETCTBEHHO HA BEPXHEN W HUXHEN HacTW KNaBuLL.

Ha pycckom peructpe BBOAATCS CUMBOJbI KUPUAAULBI, @ HA NAaTUHCKOM -
naTuHUUbl. Pernctpbl MOryT MCMNOb30BATLCA B Pa3/IMYHbLIX COYETAHUSIX, HANpUMep
BEPXHUI NATUHCKNA, HWXKHUIA PYCCKNIA U T.4.

BbI6Op pexnMa HUXHUIN/BEPXHUIM MPOM3BOAUTCS NPy NomMoLLm knasuwm <Caps
Lock> (Capitals Lock - dukcaumsa nponmcHbix 6yks) n <Shift> (Shift - cosur, 3ameHa).
Knasuwa <Caps Lock> 3akpennseT pexum BBOAA NPOMUCHBLIX UK CTPOYHbIX OYKB. B
pexume nNponucHbix 6ykB ceeTuTcs nuamkatop Caps Lock B NpaBov BepxHen 4acTu
KnaBuWwHOW naHenu. Knaeuwa <Shift> namMeHaeT pexmm knaBuatypbl Ha
NPOTMBOMONOXHbIN, Noka oHa HaxaTta. KnaBuwa <Space>BBoauT npoben B CTPOKY
CUMBOJIOB.

KnaBuwmn ynpaBneHns KypcopoM PacnosioeHbl B MPAaBOW YaCcTW MaHenu kKna-
BuaTypbl. Ans ynobctea paboTkl OHM NpoaybmpoBaHbl U COCTOST U3 TPex rpynn:

-manas undpoBas KnaBmaTypa;
-KNaBULIM NPOCMOTPA TEKCTA HA 9KPaHe N ero peaakTUPOBAHUS;
-KNaBULLIN yNpPaBieHns KypCopoM.

KnaBuwun manoi umdpoBOi knaBuaTypbl MOryT ObiTb MUCMOMbL30BaHbI B ABYX

pexumax:
-B PEeXMME yrnpaBieHns KypCoOpOM;
-B pexuvmMe BBoga uMdp, 3HaKOB MatemMaTU4eCKUX onepauunii u TOYKN.

Bbibop pexunma npoussoguTtca npu nomowm knasuw <Num Lock> (Number
Lock - dukcauus undp) n <Shift>. Knasuwa <Num Lock> 3akpennseT pexum Beoaa
umodp, a <Shift> nameHsaeT pexnm knaBmaTypbl Ha MPOTMBOMOOXHBIMA PEXMM, NMoKa
OHa Haxara.

B pexwume BBOoAa uMbdp, MaTeEMaATUYECKMX 3HAKOB M TOYKU CBETUTCS NHAMKATOP
Nun Lock B npaBol BEpXHEN HAaCTW KNABULLHOW NaHenn.

Kypcopom HazbiBaeTcst CUMBOS (0ObIYHO 3TO Y3KMIA MePLIAIOLLMIA MPSIMOYTOTIbHUK
VN XMPHas YyepTa), ykasbiBalowmii No3nLmMio Ha 3KpaHe AMCnesl, B KOTOpoi byaeT
oTobpaxaTbCs 04epeHON BbIBEOEHHbIA HA 3KPaH CUMBOJI.
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Ta6nvua 7. HasHayeHne Knasull B pexMMe yrnpaBieHns KypCopoMm

KnaBuma Hasnauenne

Crpenka B1€BO Ilepememenue Kypcopa BIE€BO Ha OAHY IO3ULUIO IIPU
KpaTKOBPEMEHHOM HA)KaTHH; IPYU JUIMTEILHOM Ha)KaTHU Kypcop
NIEpPEMEILACTCS] BICBO HENPEPHIBHO

Crpenka BBEpX IepememieHne Kkypcopa BBepX Ha ONHY MO3MIHMIO IIPU
KPaTKOBPEMEHHOM HaXXaTUH; MPH JUTUTENBHOM HAaXKaTHH Kypcop
TIepeMEIAETCsl BBEPX HEMPEPHIBHO

Crpenka BIpaBo Ilepememenue Kypcopa BIpaBO Ha OIHY [O3ULMIO IIPU
KpaTKOBPEMEHHOM HA)KaTHH; IPYU JUIMTEILHOM Ha)KaTHU Kypcop
NIEPEMEILAETCs] BIIPABO HENPEPHIBHO

Crpenka BHH3 IlepememieHne Kypcopa BHH3 Ha OfHY MO3HMIMIO TIpU
KPaTKOBPEMEHHOM HaXXaTUH; MPH JUTUTENBHOM HAXaTHH Kypcop
TIepeMEIAETCsl BHU3 HEMPEPBIBHO

Home Ilepemerienre kypcopa B mepByro mosuuuio crtpoku (Home —
JIOMO}1)

End Iepememenre Kypcopa B MocheaHiow0 no3uimio ctpoku (End —
KOHEII)

PgUp IepemernieHre O TEKCTYy B HAINPABICHHWH €r0 Hayajla Ha OIHY

cTpanuily (0OBIMHO Ha 25 CTPOK), T.€. BO3BpPAT HA OJIHY CTPAHHUILY
(PgUp — crpanmma BBepx)

PgDn Ilepemenienue Kypcopa o TEKCTY B HAIIPaBJICHUU €0 KOHIIA HA
OZIHY CTpaHHILY, T.€. IPOIBIDKEHNE Kypcopa BIepel Ha CTPaHHILY
(PgDn — cTpanwiia BHU3)

Ins IepemenieHre KIaBUaTyphl U3 PeXXKUMa 3aMEHbI B PEXKUM BCTABKU
U 00paTHO; B pEeXMME BCTAaBKM KaXKIblii BHOBb BBEJICHHBIH
CHMBOJI TIOMEIIACTCS Mepex CHMBOIOM, HAa KOTOPBIA YKa3bIBAacT
Kypcop; dacTh K€ CTPOKH, PacCHOJOXKEHHAs IIpaBee Kypcopa,
CIIBHTAETCS] HA OJHY MO3UIINIO BIipaBo (Ins — BcTaBHTH)

Del YianeHue Ha 3KpaHe YKa3aHHOTO KYpCOPOM CHMBOJA; IIPU 3TOM
YacTh CTPOKH, PACIONIOKEHHAasl IpaBee Kypcopa, CIBHUIAeTCs Ha
OJIHY NO3ULIMIO BJIEBO, HCKIIIOUas pa3pbiB cTpok (Del - ynanuTe)

CneumanbHble ynpaensaolWye KIaBulM (MX TakkXe Ha3biBaOT CNyXebHbiMN),
Ha3Ha4yeHue npencTaBneHo B Tabn. 8.
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Tabnuua 8.

HasHauyeHne cneyyanbHbiX ynpaBngaioLmnx KiaBuLL

KinaBuima Ha3nauenue

Esc OTMeHa Kakux-1u00 [EUCTBMM W/WMIM BBIXOLA W3
IPOrpaMMBbl, HOIMEHIO U T.IL

Ctrl KnaBuma ucrmonp3yeTcsi COBMECTHO C  JPYTUMH
KiIaBuinamy, u3MeHss wux geiicteue  (Control —
yIpaBJIeHHUE)

Alt KnaBuma ucmonp3yeTcss COBMECTHO € JPYTUMH
KJIaBHUIIIAMH, U3MEH:A UX aeicTBre (Alter — H3MEHSTH)

Enter KnaBumia BBOsa wuH(pOpPMalmyu ¥ BO3BpaTa KapeTKH,
CIY)KUT IS 3aBEepIUCHHS BBOAA OYEPEIHON CTPOKH
napopmanmu (Enter — BBOT)

Backspase Bo3ppar Ha OIHY NO3MLHMIO IO SKpaHy BICBO C
yoajgeHneM mpensiaymero cumBona (Backspase —
npoOen Hazax)

Tab [lepemenieHne Kypcopa BIpPaBO Ha 3aJaBaeMoe 110
3alpocy KONUYECTBO TMMO3HMIMHA WM TepeMElICHHE,
3apaHee MPEIONpPEAEICHHOE BEIOIHIEMON MPOrpaMMOit
(Tabulation — Tabysis)

Shift Knasumia cmens! peructpa (Shift — casur)

Print Screen

PacriedaTka Ha nmpuHTepe MH(pOpPMAanUY, BHIBEICHHONW Ha
skpaH (Print Screen — ne4yats ¢ skpaHa)

Caps Lock

®uxcamus mponucHbX/cTpounblx OykB (Caps Lock —
(UKcaIWs IPOIUCHBIX OYKB)

Num Lock

@ukcamms peKUMOB  paboTel  Manmod  Im(poBOH
knasuaTypsl (Number Lock — dukcarms mmdp)

Scroll Lock

[epexiroueHre pexxiuMa BBIBOA Ha 9KpaH JUCILIES; IPH
BKJIFOYCHHH TPOKPYTKH CBETUTCS COOTBETCTBYIOIIUIA
WHIMKATOp B BepxHeW mnpaBoll yactu manenu (Scroll
Lock — ¢ukcanys npokpyTKu)

Pause/Break

[pepriBanue (MPUOCTAHOBKA) BHIMOIHEHUS IPOTPAMM H
HpoILenyp, HampuMmep, BbIBOJa HH(OPMAIMU Ha 3KpaH;
JUI1 TPOAODKCHUS BBINOJHEHHMS IPUOCTAHOBICHHOM
OpOrpaMMBbl ~ HY)KHO  HaxaThb JI0Oyl0  KJIABHIILY
(Pause/Break - nay3a/npepriBanue)

B 1abn. 9. npuBeneHbl HEKOTOPbLIE BaXKHble KOMOMHAUMK KNaBuLW (KNaBULIN
HaXXMMaKTCH OAHOBPEMEHHO).
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Tabnunua 9. HekoTopble BaxHble KOMOVHALMMW KITaBULLI

Kaapummu Ha3znauenune
Ctrl+Alt+Del [epesarpyzka DOS
Ctrl+Break [IpekpamnieHre paboThI BHITOIHIEMOH TPOrPaMMBI
Ctrl+C IIpekpamnieHre paboThI BHITOIHIEMOH TPOTrPaMMBI
Ctrl+Num Lock ITprocTaHOBKA BBIIOJIHEHUSI IPOrPaMMBI
Ctrl+S ITprocTaHOBKA BBINOIHEHUS IPOrPaMMBI

dyHKuMoHanbHble knaBuwm <F1>-<F12> pasmMelleHbl B BEpPXHel 4acTtu
KnaBmaTtypbl. OTW KNaBuLLM NPeaHa3HaYeHbl AN Pa3NyHbIX creunanbHbIX AENCTBUIA,
OHW MPOrpamMmMumpyoTCs U a8 Kaxaoro nporpaMMHOro nNpoaykra, MMeloT CBOe
Ha3Ha4YeHuve (B NpUHLUMNE NPOrpaMMnUpPOBaTLCSA MOTYT U HEKOTOPbIE CleUnanbHbIE).

B 6onblUMHCTBE NpOrpaMm npuHATO, 4TOo knasmwa <F1> cBazaHa C BbI3OBOM
noackasku. Mpu Bxoae B nporpammy no <F1> BbigaeTcs obwas noackaska ¢ Kpatkium
onucaHuemM BapuUaHTOB GYHKLUMOHUPOBAHUA MPOrpamMmmbl M HA3HAYEHUEM
OYHKUMOHanNbHbIX KnaBuw B Hel. Mpu paboTte ¢ nporpammoii no <F1> BbloaeTtcs
KOHTEKCTHO-3aB1CcUMas Noackaska, T.e. nogckaska no ToMy pexmmy, no Ton GyHKumn,
KOTOpas NPorpamMmon peanmdyeTcs B AaHHbIA MOMEHT.

Bnok knaesmaTtypbl B npodeccrnoHanbHbix MK KOHCTPYKTUBHO BbIMOSHEH
aBTOHOMHO OT OCHOBHOW MnaTbl KOMMbIOTEPA U KPOME KnaBmaTypbl COAEPXUT
KOHTPOMNEP KNaBmaTypbl, COCTOAWMM 13 BypepHON namMaTn 1 CXemMbl YNpPaBneHUs.
OH nopxntoyaeTcs K OCHOBHOM njiate ¢ NoMoLLbio 4-NPOBOAHOrO MHTepdenca (MMHMn
nHTepdenca Ncnonb3yTca A8 nepefadn COOTBETCTBEHHO TaKTOBbLIX WMMYSbCOB,
LAHHbIX, HANPSXXEHUS NUTaHUS +5 BONbT U HynS).

KoHTponnep knaBuartypbl OCyLLECTBASET:

-CKaHMpoBaHK1e (0NpPOC) COCTOAHUS KTaBULL;

-6ydepmzaumio (BpemMeHHoe 3anommHaHne) 0o 20 oTAeNbHbIX KOAOB KNaBuLl Ha
BpemMs Mexay ABYMS COCEeAHVMMU ONpOocaMun KnaBmaTypbl CO CTOPOHbI MIT;

-Npeobpas3oBaHmne KOAOB HaxXaTus kKnasuLl (scan-koaoB) B koabl ASCI ¢ nomoLsto
xpaHsawmxca B N3Y nporpaMmmumpyeMbix CUCTEMHbIX Tabnvu, ApariBepa KnaBmaTyphbl;

-TeCTUpOoBaHue (NpoBepky paboTocrnocoOHOCTK) KnaBnaTypbl Npu BrkAoYeHun MK.

Mpu HaxaTum n OTNyCckaHUM knasuwwn B OydepHylo namsaTb KOHTpoJiepa
KNaBMaTypbl MOCTyNaeT KO HaxaTus UM OoTnyckaHusa (cooTBeTcTBeHHO O unmn 1) B
ceabMoi 6T Halita U HoMep KiaBULLIM UK ee scan-Kog, B ocTalbHble 7 6uT 6ainTa.
Mpwn noctynneHnn nioboi nidopmauunm B 6ydepHyo NnamsaTb NOChINAeTcs 3anpoc Ha
annapaTHOE NpepbIBaHVE, MHULMMPYEMOE KnaBuaTypoii. MNpu BeINOHEHNN NPEPbLIBAHNS
scan-kop, npeobpasyeTtcs B kog ASCII, n o6a koaa (scan-kon v ASCII-koa) nepeckiialoTcs
B cooTBeTcTByloWee none O3Y mawwmHbl. py 3TOM MO HanMYMIoO Koga OTNyCKaHUS
NpPOBEPSIETCS, BCE MM KJIABULLM OTMYLLEHbI B MOMEHT HaXaTus cneayloLen KnaBuwm
(3TO HEOOXOOVMO AN OpraHn3aLM COBMECTHOM paboThl ¢ knaBuwamm <Shift>, <Ctrl>
n <Alt>).

KoHTponnep knaBuatypbl OpraHM3yeT 1 aBTOMATUHYECKOE NMOBTOPEHNE KITaBULLIHOM
onepaumn: ecnu knasuwa Haxarta 6onee 0,5 ¢, TO reHepupyOTCS NOBTOPHbIE KOAbI
HaXxaTusa KNaBULIM 4Yepe3 perynsipHble MHTepBabl Tak, Kak ecnu Obl kKnaBully
HaXK1ManM NOBTOPHO.

Jlio60oin ASCII-kon MOXeT ObITb BBEAEH C KJlaBUaTypbl NyTeM Habopa Ha Masomn
undpoBOI KnaBmatype OecATUYHOro koaa, paBHoro 16-puyHomy ASCII-kony, €
OJHOBPEMEHHbLIM HaXaTMeM (M yaoepxaHuem Ha Bpemst Habopa) knaBuwm <Alt>.
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Takum o6pa3oM MOXHO BBeCTU nob6OI ynpaBnsaiowmin CMMBONA U CUMBOJ
ncesporpadukn, n3 Tabnmupl ASCII-koaoBs, kak Ha akpaH aucnnes, Tak u B MK.

4.2. BupeotepmMmuHanbHbleé YCTPOMCTBA

BupeotrepmuHan cCocTouT n3 BUAEOMOHUTOPA (ANCMNES) U BUOEOKOHTPOIIEpa
(apanTepa). BuoeokoHTponnepbl BXoAAT B cOCTaB cucteMHoro 6noka MK (Haxoasatcs
Ha BMOEOKapTe, yCTaHaBIMBAEMOW B pa3beM MaTEPMHCKOW NnaThbl), @ BUAEOMOHNTOPDI
- 3TO BHewHune yctponcTtaa K.

4.2.1. BuaeoMoHUTOpPbI

BuaoeomMoHUTOp, AMcniei uam nNpocTto MOHUTOP - YCTPOWCTBO OTOOpaxeHus
TEKCTOBOW 1 rpaduyeckon nHpopmaumm Ha akpaHe (B ctaumoHapHbix MK - Ha akpaHe
3N1eKTPOHHO-Ny4YeBon Tpybkm (IJI1T), B nopTaTuBHbLIX K - Ha nNnockom
XUAKOKPUCTANINYECKOM 3KpaHe).

PaccmoTtpum amncnneii Ha 6ase OJ1T.

B cocTtaB mMoHuTOpa BXoAsAT: naHenb JJ1T, 6ok pa3BepTok, BUOEOYCUTUTENb,
610K NuTaHna u ap. B 3aBrucrMoCTH OT BMAA yNPaBASIoLLErO TyHOM CUrHaia MOHUTOPbI
ObIBalOT aHanorosble U UNPPOBLIE.

AHanoroBble MOHUTOPbI NO3BOJIAOT BONEe Ka4EeCTBEHHO, C HOJLLUINM KOSIMYECT-
BOM MOJTYTOHOB M LIBETOBbIX OTTEHKOB (DOPMMPOBATb N300paxXeHNe Ha 3KpaHe.

Pasmep akpaHa MOHUTOpa 3afaeTcs OOblYHO BENWYMHOW ero auaroHanu B
aonmvax: ot 10 oo 21 glonma (Hambonee TUNMYHOE 3HadYeHue - 14 OIiMoB).

BaxxHOWM XxapakTepnCTUKON MOHNTOPA SBASIETCS HacTOTa ero KaapoBor PasBepTKy.
CmeHa n3obpaxeHuii (kapoB) Ha 9KpaHe ¢ 4acToTon 25 My, BOCMPUHUMAETCS rna3om
KaK HernpepbIBHOE OBWXEHME, HO a3 npu 3TOM M3-3a MepLaHusa akpaHa ObICTpOo
ycTaeT. Ons 6onblueli yCTOMYMBOCTU N300PAXKEHNS N CHUXEHUS YCTanocTu rnas vy
COBPEMEHHbIX Ka4eCTBEHHbLIX MOHUTOPOB MOAAEPXMBAETCS YAaCTOTA CMEHbl KaapoB
Ha ypoBHe 70-80 I'y; npn 3TOM YacToTa CTPO4YHOM pa3BepTku gocturaet 40 - 50 k'u, n
BO3pacTaeT nonoca 4acToT BuaeocurHana.

lMockonbKy 4YacTtoTa pa3BepTOK B MOHUTOPE AOJKHA OblTb COrnacoBaHa C
YaCTOTHBIMUN XapakTepucTukaMmn Buaeoanantepa, 6onee yaobHbl MynbTUYACTOTHLIE
MOHUTOPbI, KOTOPbIE aBTOMaTU4ECKN NOACTPAMBAOTCS Nog, agantep (Hanpumep,
MYNbTUYACTOTHbIE MOHUTOPbLI C YacTOTaMu KagpoOBOM U CTPOYHOUM pa3BepPTOK
cootBeTcTBEHHO 50 - 120 'y, 1 30 - 60 KkIw).

CTpoyHas pasBepTka MOXeT ObiTb MOCTPOYHO N YepPe3CTPOYHOM, nocnenHss
NO3BONSET MONy4MTb OOJbLLYIO paspeLlaoLlyld CrnocOBHOCTb, HO CHUXAEeT BABOE
dakTnyeckylo KagpoBylo HacToTy, T. €. YBENM4MBaeT MepuaHue akpaHa. Moatomy
npeanoyYTUTeNlbHee NOCTPOYHAs pas3BepTka (ECTb MOHUTOPLI, paboTaloLLme v B TOM, 1
B OPYrOM pexvMe - nNpyv HeobXxoOAuMOCTWU MosiydeHus GoNblIero paspeLleHuns
BKJIIOHAETCS YEePEe3CTPOYHada pa3BepTKka).

Paspewatowags cnoco6HOCTb MOHUTOPOB — BUOEOMOHUTOPbLI OOLIYHO MOTYT
paboTaTb B ABYX PEXMMaX: TEKCTOBOM U rpadryecKom.

B TeKCTOBOM pexurmMe n3obpaxeHre Ha 3KpaHe MOHUTOPA COCTOUT U3 CUMBOJIOB
pacwupeHHoro Habopa ASCIl, popmMupyeMblx 3HaKOreHepaTopoM (BO3MOXHbI
NMPVMUTUBHBbIE PUCYHKU, TMCTOrPaMMbl, PAMKU, COCTaBNEHHbIE C UCMOMb30BAHNEM
CMMBOJIOB nceBaorpadmkn).

B rpaduryeckom pexrmMe Ha 3KpaH BbIBOOATCS Oonee CnoxHble n3o6paxeHns n
HagnNuMcu C pasnuyHbiMKM WpudTaMmu M pasmepamum OykB, GOpMUPYEMbBIX U3
MO3an4HbIX OTAENbHbLIX 3/IEMEHTOB - nukcenen (pixel - picture element).
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PaspeLuatoLast crnocobHOCTb MOHUTOPOB HYXHa, MPEX/E BCEro, B rpadnyeckom
peXuME 1 cBs3aHa C pa3MepoM NUKCENS.

MamepseTca paspelwarowas cnocobHOCTb MakCMMasbHbIM KOJIMYECTBOM
nuKcenen, pasMeLLaloLLNXCa N0 FOPU30OHTaNM U MO BEPTUKANN HA SKPAHE MOHUTOpPA.
3aBuncuT paspeluatoLas cnocobHOCTb Kak OT XapakTePUCTUK MOHUTOpPA, Tak, AaXe B
GosbLLEN CTENEHN, N OT XapakKTePUCTMK Buaeoaaantepa.

CraHpgapTHbIe 3HaYeHMs paspeLuatoLLei CnoCoOHOCTM COBPEMEHHbLIX MOHUTOPOB:
640x480, 800x600, 1024x768, 1600x1200, HO peanbHO MOTyT ObiTb 1 MHbIE 3HAYEHUS.

BaxkHOIM xapakTepucTUKO MOHMTOPA, ONpeaensiowen YeTKOCTb N300paxeHns
Ha 9KpaHe, ABNgeTCs pa3mep 3epHa (To4kun, dot pitch) niommHodopa skpaHa MOHUTOpPA.
YemM MeHbLUEe 3epHO, TEM, ECTECTBEHHO, BbILLE YETKOCTb M TEM MEHbLLE YCTaeT rnas.
BennunHa 3epHa MOHUTOPOB MMeeT 3HadveHus oT 0,41 no 0, 18 mm.

CnenyeT umeTb B BUAY, YTO Y MOHUTOPOB C GOMbLUMM 3€PHOM HE MOXET ObiTb
OOCTUrHyTa BblCOKasi pa3peluaiolas cnocobHocTb. Hanpumep, akpaH ¢ agnaroHanbio
14 pioiimMoB MMeeT WKnpuHy 265 MM. [na nonydyeHus paspeluaiower cnocobHOCTH
1024 TO4KM NO ropmM3oHTaNM pa3Mep 3epHa He A0JKEH npeBbilwaTth 265/1024 = 0,22
MM, B MPOTUBHOM Clly4ae NuKCesnn CAnmeatoTcs U n3obpaxeHne He ByOeT YeTKUM.

CoBmecTHO ¢ kKomnbioTepamu IBM PC mMoryT ncnonb3oBaTbCs pasfinyHble TUMbI
MOHUTOPOB, KAK MOHOXPOMHBbIE, TaK U LBETHbIE.

MOHOXPOMHbIE MOHUTOPbI 3HAYNTESILHO AELLEBSIE LBETHbIX, HO UMEIOT OOJbLLIYIO
paspeLuatoLLyto CNocobHOCTb.

Cpeay MOHOXPOMHbIX Yallle APYrMX UCMOb3YIOTCS:

- MOHOXPOMHbIE MOHUTOPbI NPSIMOro ynpaeneHus - obecneynBaioT BbICOKYIO
paspeLluaioLyto cnocobHOCTb NMpU 0TOOPaXeHNN TEKCTOBLIX U NMCeBAorpadUHeckmnx
CUMBOJIOB, HO HE NpeaHa3HavyeHbl 419 GopMnpoBaHna rpadrnyecknx n3odpaxeHni,
MOCTPOEHHbIX U3 OTAENbHbIX MMKcenelt; paboTaloT COBMECTHO TONbKO C MOHOXPOMHbLIMM
BUOEOKOHTPOIEPAMU;

- KOMMO3UTHbIE MOHOXPOMHbLIE MOHUTOPbLI - 0OecneymBaloT KayeCTBEHHOE
oTobpaxeHne N CUMBOJIbHOM, U rpaduyeckon MHdopMauum Npy CoOBMeCTHO paboTe
C UBETHbIM rpaduyeckmm agantepoM. Ho BbiJalOT OHU, ECTECTBEHHO, MOHOXPOMHOE
(3eneHoe nnu, yalle BCero, sHTapHoe n3obpaxeHue).

B kayecTBe LBETHbIX MOHUTOPOB NCMOJIb3YIOTCH:

- KOMMO3UTHbIE LIBETHbIE MOHUTOPbLI U TENEBM30PbI 0BECNEeYMBaOT U LBET, U
rpaduky, HO UMeIOT LOBOJILHO HU3KYIO pa3peLuatoLLyto CNOCOBHOCTb;

- uBeTHble RGB-MOHUTOPbLI SBASIOTCS, NOXanyn, CaMbiMU Ka4eCTBEHHbIMMU,
ob6nagaLLmMMm BeICOKONM paspeluatoLein cnocobHocTbio 1 rpadukm, u ueta (RGB -
Red-Green-Blue - kpacHbI-3eneHbili-CuHMin). OHM NCMNOML3YIOT AN KaXO0ro U3 aTux
LLBETOBbIX CMIHA/MIOB CBOM MPOBOA, @ B KOMMO3UTHBLIX - BCE TPU LBETOBbLIX CUrHana
nayT no ogHomy npoeoay. RGB-moHuTOpbl paboTaidoT COBMECTHO C LBETHbLIM
rpadpun4ecknmMm KOHTPOIEPOM.

B noptatumBHbix MK YacTo ncnonb3yloTCca BUAEONAHENM Pa3fNYyHOro Tvna,
HanNpUMep 3N1EKTPOIIOMUHECLIEHTHbBIE, XUAKOKPUCTANINYECKME U Op.

Ona HacTONbHbLIX KOMMNbLIOTEPOB WCMONb3YIOTCH pas3fnyHble TUMbl
BuaeomoHuntopos: CD (Color Display - usetHoi aucnnein), ECD (Enhanced CD -
ynydweHHbln uBeTHon auncnnen) n PGS (Professional Grafics System -
npodeccuroHanbHasa rpadudeckas cuctema) n ap. (tadn. 10).

Havnbonbluylo paspeLuatoLLyo CnocoOHOCTb C XOPOLLE nepeaayein nojiyToOHOB
M3 NPUMEHSEMbIX B HacToslW,eEee BPEMA MOHUTOPOB UMEKT MOHOXPOMHbIE
KOMMO3UTHbIE MOHUTOPbLI C 4epHOo-6enbiM nsobpaxeHnem Tuna “paper white”
(ucnonb3yemble HaCTO B HACTOJNbHbIX M3OATENbCKMX CUCTEMAX); UX pa3peLuaioLlas
CNocoBHOCTL NPK COBMECTHO paboTe ¢ BuaeokoHTponnepom Tuna SVGA: 1280x1024

CoBpeMeHHbIN MymaHuTapHblii YHuBepcuteT

40



nvkcenen.
Cpeou npounx xapakTepmcTuk MOHUTOPOB CleayeT OTMETUTb:

-Hann4me NNOCKOro Unu BbINykJ0ro akpaHa. MepBbii BApnaHT NpeanoyTUTeNbHee:
60/ibLLAasA NPSAMOYIrofIbHOCTb N300pakKeHns, MeHbLLIEe BJIKNY;

-yPOBEHb BbICOKOYACTOTHOIro pPaguonsnyvyeHus. YpoBeHb M3ny4yeHus
yBENNYMBAETCS C YyBeJIM4eHMeM MOJIoCbl 4aCTOT BUAEOCUIHana, HO 3HAYUTENbHO
yMEHbLLIAEeTCH Mpu XOPOLLUEM IKPAHUPOBAHUU - MOHUTOPbI C HU3KMM YPOBHEM
n3ny4yeHuns Tuna LR (Low Radiatibaldiafon);

-HanuumMe 3alunTbl 9KpaHa OT 3NEeKTPOCTATUYECKMX MONein - MOHUTOPLI Tuna AS
(Anti Static);

-Hanuumne cucteMbl aHeprocbepexeHus - MmoHuTopsl TUNa G (Green) n ap.

IMapametp CD ECD PSG
Pazpemaromiast cmocoOHOCTB, MAKCENEH, 640 x 200 800 x 600 1024 x 768
10 TOPU3OHTAJIH X 10 BEPTHKAIU
Uucno 1BeToB 16 64 256
UYacrora kanpos, ['11 He MmeHee 60 60 60
ITonoca Bugeoycunurens, MI'ng 15 16 30
Bupneokontpomiep CGA EGA VGA

Tabnuua 10. Bupeomonutopsl ans IBM PC
YkasaHHble B Tabnunue xapakTepucTMK MOHUTOPOB 06EeCMNeYMBatOTCs TONbKO Npu
nx paboTe C KOHKPETHLIMW BULOEOKOHTPOIEPAMN.

4.2.2. BupeokoHTposnepsbl

BupeokoHTponnepsl (Buaeoapantepbl) ABAAIOTCA BHYTPUCUCTEMHbLIMU
yCTpoWcTBaMn, HENOCPEACTBEHHO YNPaBAALWMMM MOHUTOPAMWN U BbiIBOOOM
MHPOPpMaLUM Ha UX 3KpaH. BnaoeokoHTponnep conepXuT: CXemMy ynpaBieHus
3JIeKTPOHHO-Ny4eBOMN TPyOKM, PacTPOBYIO NamMaTb (BUOEOMNaAMATb, XPaHALLYIO
BOCMPOU3BOAMMYIO Ha 3KpaHe MHMOPMaALUMIO 1 UCTMONb3YyoLLyo none suaeodydepa
B OIM), cMeHHble MUKpocxembl M3Y (MaTpuLbl 3HAKOB), NOPTLI BBOAA-BbIBOAA.

OCHOBHbIE XapakTEPUCTUKM BUOEOKOHTPONEPA:

-pexnmMbl paboTbl (TEKCTOBLIV U rpadunyeckmii);

-BOCNpoM3BeaeHNE LUBETOB (MOHOXPOMHBIN U LIBETHOMR);

-4MCNO LUBETOB UM YUCNO MOJIYTOHOB (B MOHOXPOMHOM);

-paspeLiaioLas crnocoOHOCTb (YNCNO aApecyeMblX Ha dKpaHe MOHMUTOpPA MUKce-
JIEN MO rOPU3OHTaNN 1 BEPTUKANN);

-eMKOCTb U 4MCno cTpaHuy, B OydepHor namartu (YMCNo CTPaHuL, - 3TO YUCHO
3anoMUHaEMbIX TEKCTOBbIX 9KPAHOB, JIIOO0OM U3 KOTOPbLIX NyTEM MPSAMOI agpecaumn
MOXeT ObITb BblBeeH Ha 0ToOpaxeHne B MOHUTOpE);

-pasmep MaTpuLbl CAMBOJIA (KONMYECTBO NUKCENEN B CTPOKE 1 CTONOLE MaTpuLpl,
dopmMUpyoWEN CUMBOJT HA 3KpaHe MOHUTOPA);

-pa3psOHOCTb LWNHBLI AaHHbIX, onpenensiowas ckopocTb oOMeHa OaHHbIMU C
CUCTEMHOW LLUMHOW, N Ap.

BaxxHas xapakTepucTrka - eMKOCTb BUAEONaMsaTH, OHa ONpeaenseT KOMYecTBO
XpaHUMbIX B NamMaTu nukcenen n nx atpudytos. PaspsagHocTb aTpubyTta nukcens
onpeaenseT, B HACTHOCTU, MakCUMaJibHO BO3MOXHOE YNCIIO MOJTYTOHOB UM LIBETOBbIX
OTTEHKOB, YYMTbIBAEMbIX MPK OTOOPaXXeHUN NUKCeNs (Hanpumep, ansg otoopaxeHus
65 TbiC. LBETOBbIX OTTEHKOB, GTaHAaPT High Golor, Kaxaplit MMKCENb OO/MKEH UMETb
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2-6aliToBbIn aTpUbYT, a Ansg oTobpaxkeHns 16,7 MH. LBETOBbLIX OTTEHKOB - CTaHAAPT
True Color, - 3-6ariToBblli aTpnbyT). HEo6X0AMMYIO EMKOCTb BMOEONAMATN MOXHO
NpUONN3NTENBHO COCHUTATb, YMHOXMB KONMYECTBO 6aliToB aTpnbyTa Ha KONMYECTBO
MMKCEeNen aKpaHa.
Hanpumep, npu paspeluatollein cnocobHoctn moHnTopa 800x600 nukcenen u
ctaHgapTe True Color eMKOCTb BUuaeonamaTh AosikHa ObiTb He meHee 1440000 6aiiT.
O6WenpuHATLIN cTaHaapT GOPMUPYIOT CreaylolmMe BUOEOKOHTPOIIEPbI:
-Hercules - MOHOXPOMHBbIN rpaduyHecknn aganTep;
-MDA (Monochrome Display Adapter) - MOHOXPOMHbIM AMCANENHBIN aganTep;
-MGA (Monochrome Graphics Adapter) - MOHOXPOMHbI rpadudeckuii aganTtep;
-CGA (Color Graphics Adapter) - LBeTHoW rpaduyeckunii agantep;
-EGA (Enhanced Graphics Adapter) - ynydlueHHbIl rpadmnyeckunii agantep;
-VGA (Video Graphics Adapter) - Buaeorpadunyeckmii agantep, MHOrAa Ha3blBaeMbIi
Buaeorpaduyeckor matpuuen (Video Graphics Array);
-SVGA (Super VGA) - yny4lleHHbIn Buageorpaduyeckmin agantep;
-PGA (Professional GA) - npodeccroHanbHbIli rpaduyeckmini agantep.
OCHOBHbIE XapaKTePUCTUKN HEKOTOPLIX BUAEOKOHTPOJ/IEPOB NPUBEAEHbI B Ta0.

11.
Tabnvua 11. BugeokoHtponneps! ang IBM PC

IMapameTp MGA CGA EGA VGA SVGA
Paspemarommass  cmoco6HOCTB, | 720 X 350 640 x 200 640 x 350 720 x 350 800 x 600
MUKCeNel, M0 TOPU3OHTAIN X 320x200 | 720x 350 | 640x480 | 1024x76
10 BEPTHKAIIH
Yuciio 1BETOB 2 16 16 16

16 256 256

Yucno ctpok X cromdioB (B 80 x 25 80 x 25 80 x 25 80 x 25 80 x 25
TEKCTOBOM PEKUME) (80 x 50) (80 x 50)
Emxoctb Buneodydepa, Kbait 64 128 128/512 256/512 512/1024
Yucno crpanmn B Oydepe (B 1 4 4-8 8 8
TEKCTOBOM PEKHME)
Pasmep MaTpuubpl CcHMBONa, 14x9 8x8 8x8 8x8 8x8
MUKCEJeH, MO0 TOPU30HTAIU X 14x8 14x8 14x8
10 BEPTHKAJIH
Yacrora kaapos, ['n 50 60 60 60 60

BupeokoHTponnepol SVGA tuna VESA (Bupeokaptbl VESA) ¢ o6bemom
BuaeonamaTn 1-2 Mbaita obecneynBaloT HaMbOosbLLYIO paspeLLaroLLyo CNoCoOHOCTb
1280x1024 npwn OTAMYHOW nNepepaye MNONYTOHOB M LBETOBbIX OTTEHKOB.
Bupeokapta Twin Turbo-128M2 nmeeT Bunageonamatb éMKOCTbio 2 MbainTa (c
BO3MOXHOCTbIO HapalumBaHusa 0o 4 M6aiT). [lee 64-pa3psaHble LWNHbI AaHHBIX (4TO
COBMECTHO C flokanbHoM wnHoi PCl no3eonseT opraHn3oBath 128-pa3psaayto nepenady
DaHHbIX CO CKOPOCTbIO, HE CHMXKAIOLLIECS MPU USMEHEHUMN pexurmMa LBETHOCTU OT 256
00 65000 LBETOBbIX OTTEHKOB), (PYHKLIMIO MTHOBEHHOIO JIMHEMHOIO MacLUTabrpoBaHns
1M306paxeHns Ha akpaHe B 060 NpukNagHoin nporpaMmme.

4.3. MNpuHTEpbI

MpuHTEPDI (MeyaTaroLme yCTPOMCTBA) - 9TO YCTPOMCTBA BbiBOAA OAHHBLIX U3 OBM,
npeob6pasyowmne nHpopmaynoHHole ASCII-koaobl B COOTBETCTBYOLLIME UM
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rpaduyeckne cUMBOJbI (ByKBbI, LMGPLI, 3HAKK 1 T.M.) 1 PUKCUPYIOLLME 3TN CUMBOJIbI
Ha B6ymare.

MpuHTepbl ABNSOTCA Hanbonee passuToli rpynnoii BY MK, HacuuTbiBaowWwen oo
1000 pa3zpasnnyHbix Mognbukaumin. MprHTepbl pasHATCS Mexay cob0oli N0 pasnnyHbIM
npuaHakam:

-LIBETHOCTb (4epHO-6enbie 1 UBETHbIE);

-cnoco6 hbopMUpoBaHNS CUMBOJIOB (3HakorevaTalLmMe U 3HAaKOCUHTE3VPYIOLLNE);

-NPUHLMN OENCTBUSA (MaTPUYHbIE, TEPMUYECKNE, CTPYNHbIE, Na3epHble);

-cnocobbl nevyatn (ymapHble, 6e3ypapHbie) 1 GOPMUPOBAHUSA CTPOK
(nocnepoBaTenbHble, NapannenbHbIE);

-LUMPUHA KapeTKn: ¢ wupokoii (375 - 450 mm) n yakon (250 mm) kapeTkamu;

-0JMHa nevatHon cTpoku (80 n 132 - 136 cumBoIOB);

-Habop cumBONOB (BNOTh A0 Habopa cumeonos ASCI);

-CKOPOCTb neyaTtw;

-paspeLuaioLLas cnocobHOCTb, Hanbonee ynoTpebuTenbHOM eaNHNLIE N3MEPEHMS
asngeTca dpi (dots per inch) - KonMY4eCcTBO TOYEK HA OONM.

BHyTp® psiga rpynn MOXHO BblAENNTb MO HECKOJbKO Pa3HOBUOHOCTEN NPUHTEPOB,
HanpumMep WNPOoKo npumMeHsieMble B [NK MaTpuyHblie 3HaKOCUHTE3UPYIOLLME NPUHTEPDI
no MPUHUUNY OENCTBUA MOryT ObiTb yAapHbIMKU, Tepmorpaduyeckmmu,
anekTporpadn4eckumMm, INEeKTPOCTaTUYECKMMUN, MarHUTOrpadnyeckumm n op.

Cpean ypapHbiX NPUHTEPOB HacTO MCMOJMb3YIOTCHA JINTEPHbIE, LLApOBUAOHbIE,
nenecTkoBble (Tuna “pomMallka”), UronbyaTble (MaTpUYHbIE) N OP.

MeyaTb y NPMHTEPOB MOXET ObITb MOCMMBOJIbHAS, MOCTPOYHAS, MOCTPAHUYHAS.
CkopocTb nevatn Bapbupyetcs ot 10 - 300 3H./c (yaapHble npuHTepbl) 4o 500 - 1000
3H./C N Jaxe A0 HEeCKONbKMx OecATkoB (A0 20) cTpaHuy B MUHYTY (6e3ynapHble
nasepHble NPUHTEpPSI); paspeLuaroLas cnocobHOCTb - OT 3 - 5 To4ek Ha MUNIMUMETP
0o 30 - 40 Touek Ha MUNNUMETP (N1a3epHbIE NPUHTEPSI).

MHorve npuHTEpLI NO3BONSIOT Peann3oBaTb 3G OEKTUBHbLIN BbIBOA, rpadn4eckomn
nHdopmMaLmn (C NOMOLLBIO CMMBOIOB Ncesaorpadurkm). CEpBUCHbBIE PEXMMbI NeYaTn:
MioTHAas neyatb C ABOMHON LUMPUHOW, C NOAYEPKMBAHNEM, C BEPXHUMMU U HUXXHUMU
VHAEKCaMW, BblAENEHHas nedvaTb (KakAblii CUMBOM nevaTaeTcs ABaxdbl), nevaTb 3a
[Ba npoxoga (BTOPOM pa3 CMMBOJ nevyaTaeTCcsd C He3HayuTeflbHbiIM COBUIOM) Y
MHorouseTHas (0o 100 pas3nnyHbIX LBETOB M OTTEHKOB) MNeYaTb.

B MaTpuuHbIX nNpuHTEepax nlobpaxeHne GopMMpyeTcs U3 TOYEK YAAPHbLIM
cnocobom, noaTomy nx 6onee NpPaBuIbHO HAa3bIBaTb YAAPHO-MaTPUYHbIE MPUHTEPSI.
Tem 6onee 4To 1 NPOoYME TUMbl 3HAKOCUHTE3UPYIOLLIMX MPUHTEPOB TOXE Yallle BCEro
MCNONb3YI0T MaTpUiYHOEe GOpPMUPOBaAHNE CMMBOJIOB, HO 6e3yaapHbIM CNocobom. Tem
He MeHee “MaTpuyHble MPUHTEPbLI” - 3TO UX OBLLENPUHATOE Ha3BaHWE, NO3TOMY U
Oynem ero NpuaepXmMBaTbCs.

MaTpuyHble NpuUHTEPBLI MOTyT paboTaTh B ABYX pexXummax - TEKCTOBOM U
rpaduyeckom. B TeKCTOBOM pexunme Ha NPUHTEP MOCbINATCA KOAbl CUMBOJIOB,
KOTOpble cnenyeT pacnedyaraTb, NPUYEM KOHTYpPbl CUMBOJIOB BbiOMpaloTcsa 13
3HakoreHeparopa npuHTepa.

B rpadunyeckom pexmme Ha NpUHTEP MEpPEeChINalTCa KOAbl, onpenensiowime
nocnenoBaTenbHOCTb U MECTOMOJIOXKEHNE TOYEK N306paKeHs.

B uronbyaTtbix (yoapHbIX) MaTPUYHbBIX MPUHTEPAaXxX nevyaTb TOYEK OCYLLECTBASETCS
TOHKMMW Mrnamu, ypapsiiowmmmn 6ymary yepes kpacsiwyo neHty. Kaxpasa urna
ynpaBnsieTcs COOCTBEHHbLIM 3N1eKTPOMarHMToM. eyartalowmin ysen nepemMeLlaeTcs B
rOpPU30OHTaNIbLHOM HamnpaB/IEHNN, U 3HAKW B CTPOKE MevyaTalTCs MocsiefoBaTesbHo.
MHorve npuHTEpPbLI BLINONMHAIOT NeYyaTb Kak Npy NpsSMoM, Tak 1 npu obpaTtHoOM Xxone.
KonnyecTBo nronok B nevataroLLei rosoBke onpeaenseT kayecTBo nevyatn. Hepgoporve
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npuHTEPBLI MMEIOT 9 nrn. MaTpuua CUMBOOB B TakMX MPUHTEPAX UMEET Pa3MEPHOCTb
7x9 nnn 9x9 Touek. CoBeplUeHHble MaTPUYHbIe NMPUHTEPLI MMetoT 18 nrn n paxe 24.

KayecTBO neyaTn MaTpUYHbIX MPUHTEPOB ONpeaenseTcs Takke BO3MOXHOCTbIO
BblBOAA TOYEK B MPOLECCE MevyaTu C YaCTUYHbIM MEepekpbITUEM 3a HECKOJbKO
NPOXOA0B MeyvyaTaloLen rofoBKU.

[na TeKCTOBOM nevyaTy MMEeKoTCs Clenylolme PexmnMbl, xapakTepusyloLlmecs
Pa3nMyHbIM Ka4eCTBOM MevaTtu:

-pexunm 4yepHoBo nedvaTtu (Draft);

-pexum neyatn, 6nmskuin Kk Tunorpadckomy pexumy (NLQ - Near-Letter-Quality);
-pexuvm ¢ Tunorpadckum kadyecTsoM nevatn (LQ - Letter-Quality);
-CBEPXKAYECTBEHHbIV pexum (SLQ - Super Letter-Quality).

Pexunmbl LQ n SLQ nopfepXuBalTCs TOJMbKO CTPYWAHBIMU U NIa3EPHbIMU
NpUHTEPaMN.

B npuHTepax C pasfnyHbIM YUCAOM UrONOK 3TU PeXrMbl Peanu3yloTcsa no-
pasHomy. B 9-uronbyatbix NpuHTEpPax nedatb B pexume Draft BbinonHaeTca 3a ogvH
NpOXo, neyaTaloLLLe rofioBKU MO CTPOKE. OTO CaMblii ObICTPLIA PEXMM MevaTu, HO
3aT0 UMeeT camoe HM3Koe Ka4vecTBo. Pexxum NLQ peanuadyeTcs 3a Asa npoxoaa:
nocne NepBOro nNpoxona rofioBkn Gymara npoTArMBaeTcs Ha paccTOsiHUE,
COOTBETCTBYIOLLEE MOJIOBMHHOMY pPa3Mepy TOYKW; 3aTEM COBEPLUAETCHA Npoxon, C
YaCTU4YHBIM NepekpbITeM Todek. [1py 3TOM CKOPOCTb NevYaT YMEHbLUAETCH BABOE.

MaTpuyHble NPUHTEPSI, KaK NPaBuIo, NOAOEPXNBAIOT HECKOJIbKO LWPUDTOB U UX
pasHoBuaHocTelr. Cpeaun WpndTOB NOAYHUIN LMPOKOE PACNPOCTPaHEHME WPUPThI
roman (Menkunin WpndT NULYLLEN MaLLMHKK), italic (kypcus), bold-face (nony>XmnpHbiii),
expanded (pacTtaHyTblli), elite (monycxarbiin), condenced (cxarblii), pica (npsMon
wpudT - UMLEpPO), courier (Kypbep), san serif (pybneHobii WpndT ceHcepud), serif
(cepud), prestige elite (npecTnx-anuta) n NPONOPUMOHANbHbLIA WPUOT (LUNpUHA Nons,
OTBOAMMOrO MOA CMMBOJ1, 3aBUCUT OT LUMPUHbLI CUMBONA).

MepekntoyeHne pexrmoB paboTbl MATPUYHBLIX MPUHTEPOB U CMeEHa WpUPTOB
MOIYT OCYLLIECTBASATLCS Kak NPOrpaMmMHO, Tak U annapaTHO NyTEM HaXaTUs UMEIOLLMXCS
Ha YCTPOWCTBE KNaBuLL N/1Nn COOTBETCTBYIOLLLEN YCTAHOBKN NepekoyaTenen.

BbICTpOLENCTBME MATPUYHBLIX NPUHTEPOB MNPU nevyaTtn Tekcta B pexume Draft
HaxoauTcsa B npegenax 100-300 cumBONOB/C, YTO COOTBETCTBYET MPUMEPHO ABYM
CTpaHMLaMm B MUHYTY (C Y4ETOM CMEHbI JINCTOB).

KpomMe MaTpuyHbIX UronbyaTbiXx MPUHTEPOB €CThb €Lle rpynna MaTpPUYHbIX
TEPMOMNPUHTEPOB, OCHALLEHHbLIX BMECTO Urofib4aToN neyvaTatoLLel FON0BKN rOI0BKOM
C TepMoMaTpuLEl N UCMONb3YIOLWMX NPU Nedyat crneumanbHyio Tepmobymary vunuv
TEPMOKOMMPKY (4TO, 6E3YCNOBHO, ABNSIETCS UX CYLLECTBEHHLIM HEOOCTATKOM).

CTpyiiHble NPUHTEPbDI - B Ne4aTaloLLElN FON0BKE 3TUX MPUHTEPOB BMECTO UrOJI0K
MMEIOTCH TOHKMe TPyOouku - conna, 4epe3 KoTopble Ha Gymary BbiOpachiBalOTCS
MenbyYanne kanenbku Kpacutensa (d4epHun). OTo 6e3ymapHblie nedyartawouwime
ycTponcTea. Matpuua nedaratoLleii roioBku 006bIMHO coaepxuT oT 12 oo 64 conen. B
nocnegHve roabl CO3AaHbl CTPYMHbIE MPUHTEPLI, 06ecneyYrBaoLLmMe paspeLLatoLLyo
cnocoBbHocTb A0 20 To4YEK/MM U CKOPOCTL nevaTn Ao 500 3H/C Npu OTIMNYHOM KayecTBe
neyatu, NpubnnxalLLEMYCa K KayeCcTBy na3epHol nedatu. MIMeloTcs LBETHbIE
CTPY/iHblE MPUHTEPBI.

JlazepHble NPUHTEPbI - B HUX MPUMEHSIETCA anekTporpadpuyeckuii cnocob
dopmMmnpoBaHus n3obpaxeHunii, NCNoNb3yeMblii B OAHOMMEHHbIX KOMUPOBasbHbIX
annapartax. Jlasep cnyxumT Ons8 co3[aHUA CBEPXTOHKOro CBETOBOro nyda. Jiyy
BblYEPYMBAET Ha MOBEPXHOCTU NPeABapPUTENbHO 3aPS)KEHHOrO CBETOYYBCTBUTESIbHOIO
6apabaHa KOHTYpbl HEBUAMMOIO TOYEYHOrO 3JIEKTPOHHOIr0 M306paxeHus.
OnekTpuyeckunii 3apss CTekaeT C 3aCBEYEHHbIX JTly4OM la3epa TOHEK Ha MOBEPXHOCTU
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GapabaHa. Nocne nNposiBNeHNs 3N1EKTPOHHOIO M300paXeHMs1 NMOPOLUKOM Kpacutens
(ToHepa), HanMnatoLLLEro Ha pa3psKEHHbIE YHaCTKM, BbINOJIHAETCS NeYaTb. ITO NEPEHOC
ToHepa ¢ 6apabaHa Ha Bymary n 3akpenieHne n3obpaxeHns Ha bymare pasorpeBom
TOHEepa A0 ero pacniaBneHus.

NazepHble NMpuHTEpbl obecneynBaloT Hanbonee Ka4ecTBEHHYIO MevaTb C
paspeleHmem oo 50 Toyek/mm (1200 dpi) n ckopocTtb nevaTtn o 1000 3H./c. LLnpoko
MCNONB3YIOTCS LBETHbIE Na3epHble NPUHTEPLI. Hanpumep, nasepHbli NpUHTEP GUPMbI
Tektronix (CLUA) Phaser 550 nmeeT pa3peLleHne 1 no ropusoHTanu, 1 no BepTmkann
1200 dpi; ckopocTb UBETHOM Neyatn - 5 cTpaHuy, dopmata A4 B MUHYTY, CKOPOCTb
MOHOXPOMHOM neyaTtn - 14 cTp./MUH.

K MI npuHTEpbl MOryT NOAK/AYATLCHA U 4yepe3 napasfefibHbii, U 4epes
nocnenoBaTenbHbI NopT. MNapannenbHble NOPTbl UCMNOJL3YIOTCS ANS NOOK/OHEeHUS]
napannenbHo paboTalolux (BOCMpUHMMAlOWMX UHGopMauuio cpaldy no 6aiTy)
npuHTepoB. Hanpumep, agantepbl Tuna Centronics nNo3BongT NMoakaloyYaThb
OOHOBPEMEHHO A0 Tpex NpuHTepoB. NocnenoBartenbHble NOPThI (2 WT.) Cayxart ong
NOAKJIIOYEHUS nocnenoBaTesibHO paboTalwmx (BOCNPUHUMAIOWNX MHGOPMaLMIO
nocnepoeartensbHo no 1 6uTy) NpUHTEPOB, Hanpumep agantepbl TMna RS-232C (cTbik
C2). MNMocnepoBaTenbHOE MneyvaTalolLee YCTPOMCTBO BOBCE HE O3HAYaeT, 4YTO OHO
MeaneHHogelcTByowee. BONbLWMHCTBO NPUHTEPOB UCMOML3YIOT NapanfiefbHble
nopThbl.

MHorue ObICTPOAENCTBYIOLLME MPUHTEPLI UMEIOT COBCTBEHHYIO BydEpHYIO NamMsaTb
€MKOCTbIO 00 HECKONbKUX COTeH kmnnobanTt. B 3aknioueHne crnenyet OTMETUThb, YTO
camble nonynsapHele npuHTepsl MK (nx gona coctasnseT He meHee 30%) BbinyckaeT
anoHckasa dupma Seiko Epson (Tabn. 12). A3bik ynpaBneHus aTumu npuHtepamm (ESC/
P) ctan daktnyeckum ctaHgapToM. LLIMPOKO MCROAb3YIOTCA Takke NpUHTEPbl GUpMm
Star Micronics, Hewlett Packard, Xerox, Mannesmann, Citizen, Panasonic n ap.

IMapameTp MaTpuyHble
LX-100 LX-1050 LQ-100 LQ-870 LQ-860
LQ-1170 | LQ-1060
KonnuectBo urn 9 9 24 24 24
CkopocTs  Tmedary, 240 240 200 330 300
3HAKOB/C
®dopmar Gymaru A4 A3 A4 A3 A3
KonuyectBo  Berpo- 3 3 8 12 11
CHHBIX MIPU(TOB
Tlogava, nmucroB Oy- | ABromaru- | IlonmyaBTo- | ABTOMATH- ITonyaBromarnueckas
Maru yeckas, 50 | matudeckas | deckas, 50

Tabnuua 12. CpaBHUTENbHbIE XapPakTEPUCTMKM HEKOTOPLIX NPUHTEPOB Epson

Mopenun LQ-860 1 LQ-1060 - uBeTHble
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Tabnuua 12.1 CpaBHUTENbHbIE XapaKTEPUCTUKN HEKOTOPbLIX NMPMHTEPOB Epson

IMapameTp Crpyiinbie Jlazepubie

SQ-870, SQ-1170 EPL-5000, EPL-5200
Konunyectso urn 48
CKOpOCTh eYaTH, 3HAKOB/C 660 6 cTpaHUI/MUH
®Popmar Oymaru A3 A4
KonuaecTBo BCTpOeHHBIX 9
mpudToB
Iopaua, ucToB Oymaru [TomyaBTOMaTHYECKAS ABromaTmyeckas, 250

(npomosmkeHne)
4.4. CkaHepbl

CkaHep - 9TO ycTpoicTBo BBOoAa B 9BM mHboOpmaumm HenocpencTBEHHO C
OyMaxHoOro AokymeHTa. MOXHO BBOAUTb TEKCTbl, CXEMbI, PUCYHKWN, rpaduku,
doTorpadum n gpyryio rpadpuHeckyto nHGopmaumio.

CkaHepbl ABNSIOTCA BaXHEWLLMM 3BEHOM 3JIEKTPOHHbLIX CUCTEM 00paboTKm
DOKYMEHTOB 1 HEOOX0AMMBIM 31EMEHTOM NI0BOro “anekTPoOHHOro ctona”. 3anuceiBas
pe3ynbTaTbl CBOEWN OeATenbHOCTM B dalinbl 1 BBOAS UHGOpPMaLMo ¢ ByMaxHbIX
DokymeHTOB B MK ¢ NOMOLLbIO CkaHepa C CUCTEMOI aBTOMaTUYECKOro pacno3HaBaHus
06pa30oB, MOXHO cAenaTbh peasibHbIi War K CoO34aHuio cucteM 6e30yMaxHoro
[enonpon3eoacTsa.

CkaHepbl BECbMa pa3HO0bpasHbl, 1 X MOXHO KnaccnduumposaTb Mo LLENOMY
psiay npuaHakoB. CkaHepbl ObIBAOT YepHO-6esble U LIBETHbLIE.

YepHo-6enble ckaHepbl MOTYT CHUTbIBATb LUTPUXOBbIE U MOJIYTOHOBbLIE
n3obpaxeHus. LLTprxoBble n3obpaxeHns He NepeaatoT NONYTOHOB (YPOBHEN CEPOro).
MonyToHOBbLIE M306paxeHMs NO3BOMSAOT pacno3HaTh U nepenatb 16, 64 unm 256
YPOBHEN MOJIyTOHOB.

LiBeTHble ckaHepbl paboTaloT U C YEPHO-OENBLIMA, N C LLBETHLIMW OPUTMHANAMMU.
B nepBom cnyyae OHM MOryT MCMNONb30BATLCA AJI9 CUUTBIBAHUS W LUTPUXOBLIX, U
MOSYTOHOBBLIX N300PaXKEHNIA.

B uBeTHbIX ckaHepax ucnonb3yeTcs uBeToBas Mogenb RGB: ckaHupyemoe
n3obpaxeHne ocBelLaeTca 4Yepeld Bpawawwmiica RGB-ceetopunbTp nnm ot
nocnenoBaTeNbHO 3aXUraemMbix TPEX LBETHbIX NaMrM; CUrHan, COOTBETCTBYIOLLNMA
KaXLOMy OCHOBHOMY LIBETY, 06pabaTbiBaeTCs OTAENBHO. YMCno nepefaBaeMblx LBETOB
konebnetca ot 256 no 65536 (crangapt High Color) n paxe po 16,7 mnH (CTangoapt
True Color). Pa3peluatolas cnocobHOCTb CkaHepoB cocTaBnsgeT oT 75 go 1600 dpi
(dot perinch).

KOHCTPYKTUBHO CKaHepPbl ObIBAIOT PYYHbLIE M HACTOMbHbIE. HACTObHBIE CKAHEPHI,
B CBOIO O4epenb, AenATCS Ha NNaHLWeEeTHbIE, POSIMKOBLIE U MPOEKLMOHHbIE CKAHEPHI.

Pyu4Hble ckaHepbl KOHCTPYKTVBHO CamMble NPOCTLIE: OHWU BPYYHYIO NEPEMELLIAIOTCS
no mnzobpaxeHnio. C X MOMOLLBIO 32 OOMH MPOX0A, BBOOUTCS Nuub HebonbLioe
KONMMYECTBO CTPOYEK M300paxeHns (Mx 3axBaT 0ObIMHO He npeBbiwaet 105 Mm). Y
PY4YHbIX CKaHEPOB MMEETCH MHONKATOP, NpeaynpexaaoLLmii oneparopa o NPEBbILLEHNN
LOMYyCTMMO CKOPOCTU CKaHMPOBAHUS. T CKaHepPbl UMEIOT Masible rabapuTbl 1 HU3KYIO
CTOMMOCTb. CKOPOCTb CKaHWpOBaHKUA. 5-50 MM/C (3aBUCUT OT paspeluatoLlei
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cnoco6bHocTu). Hanpumep, ckaHepbl Mustek: GS-400L - 4epHO-6€enblii NONyTOHOBBIM,
CG-8400T - uBeTHOIA.

MnaHweTHbIEe cKaHepbl CaMble PACNPOCTPAHEHHbBIE; B HUX CKaHUPYIOLLAs ronoBKa
nepemMeLLaeTcsl OTHOCUTENBHO OPUIMHANa aBTOMAaTUYECKN; OHM MO3BONSIOT CKAHMPOBATb
M IMCTOBbIE, U COPOLLIOPOBAHHBIE (KHUMM) AOKYMEHTbI. CKOPOCTb CkaHnpoBaHus 2-10
C Ha cTpaHuuy (popmat A4). Hanpumep, uBeTHble ckaHepbl: Mustek Paragon 1200,
Epson ESI200, HP Scan Jet 11CX.

PonukoBble ckaHepbl Hanbonee aBTOMATU3NPOBAHbI; B HUX OpUrMHan
aBTOMaTMYeCKUN NepemMeLLaeTCcs OTHOCUTENIbHO CKaHUPYIOLLLEN roI0BKWY, YaCTO UMEETCS
aBTOMaTMyeckas nogaya 4OKYMEHTOB, HO CKaHUPYEMbIE JOKYMEHTbI TOJIbKO JIMCTOBBIE.
Hanpumep, ckaHep Mustek SF-630, ckopocTb 10 ¢ Ha cTpaHuLy.

MpoekunoHHbIe CKaHepbl BHELLHE HanoMuHaloT GOTOyBENNYUTENb, HO BHU3Y
NIEXNT CKaHUPYEMBbI JOKYMEHT, a HABEPXY HAXOAUTCS CkaHMpyioLas ronoeka. CkaHep
onTU4eckmm 06pa3oM ckaHUpyeT MHHOPMALVOHHBIN AOKYMEHT 1 BBOOUT NOJTYHEHHYIO
nHdopmaumio B Buae danna B namsaTb KOMMbOTEPA.

daiin, cospaBaeMblii CKaHEPOM B MaMs TV MalLVHbI, Ha3blBAETCH OUTOBO KapTOiA.

CywecTsyioT gsa dopmarta npeacraBneHns rpadpuydeckon nudopmaumm B pannax
KOMMbIOTEPA: PacTPOBbLIN GOPMAT N TEKCTOBBIMN.

B pacTtpoBom dpopmarte rpadpuyeckoe n3obpaxeHne sanoMmmHaeTcsa B darine B
BMAE MO3anyHOro Habopa MHOXEeCTBa TOYeK (HySfiel U eanHUL,), COOTBETCTBYHOLLMX
nukcensam oTobpaxeHns 3Toro 306paxeHns Ha akpaHe avcnnes. Pegaktnposars 3TOT
dann cpeacrtBamMm CTaHOAPTHbIX TEKCTOBbLIX U rpadpuyeckmx nNpoueccopoB He
NpeacTaBNseTcs BO3MOXHbIM, MO0 3TM Npoueccopbl HE PaboTaloT C MO3anyHbIM
npeacTtaBneHnem mHdbopmaunn. B TtekctoBOoM ¢dopmaTte mHdopmayusa
UOEHTUONLMPYETCS XapakTepPUCTUKaMU LWPUEGTOB, KOAAMN CUMBOJIOB, ab3aues v T.M.
CTtaHpapTHbIE TEKCTOBbIE NPOLLECCOPbI NPeAHasHa4veHbl 419 paboTbl UMEHHO C TakMMm
npeacTasneHneM nHdopmMaumn.

CnepnyeT Takke UMeTb B BUAY, 4TO BUTOBas kapTa TpebyeT 6onbLioro oobema
namMaTn ons cBoero xpaHeHus. Tak, butoBas kapTa ¢ 1 nucTta gokymeHTta popmata A4
(204x297 mm) ¢ pasperueHmem 10 Touek/Mm 1 6e3 nepeaaym nosyTOHOB (LUTPUXOBOE
n3obpaxeHne) 3aHMmaeT okono 1 MbaiTa namMaTn, oHa Xe npu BocrnponseeneHn 16
OTTEHKOB ceporo - 4 Mb6aiTa, npu BOCNPOU3BEeAEHUN Ka4eCTBEHHOro LBETHOro
n3obpaxeHus (ctaHgapTt High Color - 65536 uBeToB) - 16 M6aiiT. MiHeiMn cnoBamu,
npu ncnonb3oBaHnK ctangapTta True Color u pa3peluatolen cnocodbHocTn 50 Touek/
MM A9 XpaHeHUst gaxke OgHOM GUTOBOM KapTbl MOXET He XBaTUTb eMkocTn HXXM/,.
CokpauteHne obbema namMaTmv, HeOOBXOAUMONM Ons XpaHeHus OUTOBbLIX KaprT,
OCYLLECTBNSETCS PasnmMyHbiMM cnocobamm cxaTnsa nHpopmaumm, Hanpumep TIFF (Tag
Image File Format), CTIFF (Compressed TIFF), JPEG, PCX, GIF (Graphics Interchange
Format - dpopmart rpadudeckoro obmeHa) u op. (parins ¢ GUTOBLIMU KapTaMU UMEKOT
COOTBETCTBYIOLLME YKa3aHHbIM abbpeBmaTypamM pacLunpeHns).

Hanbonee npeanoyTuTeNnbHbIM SBNSIETCSH UCMONb30BaHME CKaHEPA COBMECTHO C
nporpamMmmMamMm CMCTeM pacno3HaBaHms 00pas3os, Hanpumep Tina OCR (Optical Character
Recognition). Cuctema OCR pacnosHaeT cHMTaHHblE CKaHEPOM C JIOKYMEHTa BUTOBLIE
(MO3aunyHbIe) KOHTYpbl cuMBONoOB (6ykB 1 undp) n kogupyet  ux ASCIll-kopamu,
nepesoast B yoOoOHbIM 0N TEKCTOBbLIX PEOAKTOPOB BEKTOPHLIA dopMaT.

HekoTtopble cuctembl OCR npensapntenbHO HYXXKHO 00y4MTb Pacno3HaBaHUIO -
BBECTM B NamMsaTb CKaHepa LabfioHbl 1 MPOTOTUMNLI PACMO3HaBaEMbIX CMMBOJIOB U
COOTBETCTBYOWME UM KOAbl. CNOXHOCTU BO3HMKAOT Mpu pacrno3HaBaHun OykB,
COBMajaloWmnxX No HaA4YepTaHMIO B PassiMyHbiX andaBuTax, Hanpumep B NIATUHCKOM
andaBnTe N B PycCkoM andaBuTe, U pasHbiX rapHUTyp (cnocob6oB HayepTaHus)
wpundToB. Ho 60NbLUMHCTBO CUCTEM He TPebYIoT 06y4eHUs: B X MaMaTU yXXe 3apaHee
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NMOMeELLLEHbl PACNO3HAaBaeMbIe CMMBONbIL. Tak, ogHa u3 nydwmnx OCR - nporpammHbIi
nakeT TIGER 2.0 cogepxuTt npoTtoTmnbl 30 pasnnyHbiX rapHUTYP, a A5s pacno3HaBaHUs
AHIMIMACKNX U pyCcCKMX BYKB MCMOJSIb3YET BCTPOEHHbIE 3N1EKTPOHHbIE C/TIOBapW.

B nocnegHme roabl NOSIBUIMCH MHTEMNEKTyaNbHbIE MPOrpaMmMbl PACrno3HaBaHNS
o6pasoB TMna Omnifont, KOToOpble ONO3HAOT CMMBOJIbI HE MO TO4YKaM, a N0 XapakTepHOM
ONS KaXAoro U3 HUX MHAUBMAYaANbHOW Tononorun. MNpu Hannymm CUCTEMbI
pacno3HaBaHMa 0O6pa30B TEKCT 3anucbiBaetcsa B namaTb K yxe He B Buaoe 6utoBom
KapTbl, @ B BUOE KOAOB, U €ro MOXHO peaakTupoBaTb 0OblYHLIMU TEKCTOBbLIMU
pepakTopamm.

CkaHep nogxntoyaeTcs K napannensHomy nopty MK. Ona paboTel CO ckaHepoM
MK gosmkeH MMeTb cneumranbHbli ApanBep, XXenaTtenbHO Apaneep, COOTBETCTBYIOLINIA
ctaHgapTty TWAIN. B nocneaHem cnyvyae BoO3MoxHa paboTa ¢ 60sbLwmm ymncnom TWAIN-
COBMECTUMBIX CKaHepOoB 1 06paboTka ¢annos nogaepxveaowmmm ctaHgapt TWAIN
nporpaMmmamMm, Hanpumep pacnpocTpaHeHHbIMU rpadunydecknmn pegaktopamm Corel
Draw, Max Mate, Picture Publisher, Adobe Photo Shop, Photo Finish. BonbwunHcTBO
OpanBepoB OPUEHTUPOBAHbLI HA PabOTy C NOKaNbHBIM KOMMbIOTEPHbLIM MHTEPDENCOM
SCSI.

4.5. Moanembl

Mopem - 3T0 YCTPOMCTBO COMPSXXEHUS KOMMbloTepa U 0ObIYHON TenedOoHHOM
nvHuK. KomnbloTep BbipabaTbiBaeT OAMCKPETHbIE 3NIEKTPUYECKUE CUTHabl (TO eCTb
nocnenoBaTeNbHOCTU ABOUYHbLIX 3HAakoB O m 1), a no TenedOHHbIM NNHUAM
nHdopmMaums nepenaeTcs B aHanorosor Gopme (To ecTb B BUAE CUrHana, ypoBeHb
KOTOPOro MEHSIeTCS HenpepbIBHO, a He ANCKPEeTHO). [10SToMy MOXHO ckasaTb, Y4TO
MOOEMbI BbIMOJHAOT, B CYLLHOCTU, UMdPO-aHanorosoe npeobpasosaHune (1 obpaTtHoe
npeobpasoBaHue). MNpn nepegaye MoAEMbI HaNaratT LMPPOBbLIE CUMHAMBI KOMMbIOTEPA
Ha HErNpepbIBHYIO HECYLLYIO 4acTOTy TenedOHHON IMHUM (MOOY/IMPYIOT ee), a npu
NoJly4EHNN U3BNEKAIOT (AEMOAYNUPYIOT) MHOPMaUMIO 1 NepeaaroT ee B LndpoBon
dopmMe B KOMNbIOTEP.

Mopembl nepepaloT AaHHbIE MO OObIYHLIM, TO €CTb KOMMYTUPYEMbBIM,
TenedOoHHbIM kaHaniam co ckopocTsamu ot 300 no 28800 6op, (1 60a= 1 6UT B cekyHay),
a no apeHaoBaHHbIM (BblAgNeHHbIM) KaHanam - co ckopocTbio 33 600 604 1 BbiLwe.

CnoxHble Moaembl, KpOMe nepenayn u NOJy4YeHUss CuUrHana, uMeroT
DONoNHUTENbHbIE DYHKUWW, HANpUMEpP aBTOMATU4eCcKuin Habop HOomepa, OTBET U
NOBTOPHbI Habop 1 T. 4. HekoTopble MOAEMbI KOHCTPYKTUBHO COMPSXEHbI C
Tenedakcamu (Tak Ha3blBaeMble pakc-MOAEMDI).

CnenyeT NOMHUTb, OOQHAKO, YTO BE€3 COOTBETCTBYIOLLErO KOMMYHUKALVMOHHOIO
nporpaMmMHoro o6ecneyeHns MOAEMbI HE MOTYT BbIMOJMHATL KaKylo-1MO0 Mone3Hyto
paboTty. HekoTopble MOAEMbI KPpaTKO OnucaHbl B Tabn. 13.

Mo KOHCTPYKTUBHOMY WCMOJHEHUIO MOAEeMbl ObiBalOT BCTPOEHHbLIMU
(BCTaBnsieMbIM1 B CUCTEMHbIN G/0K KOMMbIOTEPA) N BHELWWHUMW (NoOKIo4aeMbiMu
Yyepes3 KOMMYHUKaLMOHHI NOpT).
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Tabnuua 13. XapakTeprucTukn MOAEMOB

Moaeas ®upma- Tun Cranpapt CxopocThb pueMa u
H3rOTOBHUTEb nepeIavu JaHHBIX,
6o

Compuserve 3830 AT&T M V.34 19200

3260 Fast Motorola M V.34 24000

3220 Plus Codex M V.32 bis 14400
Courier Dual Standart U.S.Robotics M V.34 16800
Courier Dual Standart U.S.Robotics M V.34 16800

FAX

VFXV-32 bis Zoom Telephonics OM V.32 bis 14400
Cepust U-1496 Zyxel M V.34 16800
Cepus U-1496 Plus Zyxel oM V.34 19200
(E,B,R)

lMpumeyaHve. M - mogem; ®M - pakc-moaem.

5. PEKOMEHAALIUM MO BblIBOPY
NEPCOHAJIbHOIO KOMMNbIOTEPA

5.1. BbiGop KOHpUrypaumm KomnbioTepa

YCNOBHO BCE KOMMbIOTEPLI MOXHO Pa3aenvTb Ha OBE rpynnbi:

-MK, cobpaHHbIe B LLMPOKO N3BECTHbIX GUPMaX, 4aCTO NPON3BOAUTENSX OCHOBHbIX
OGNIOKOB KOMMbIOTEPA, FAPAHTMPYIOLMX BbICOKOE Ka4ecTBO npoaykumn (upmax IBM,
Compagq, Hewlett-Packard n op.);

- NpoYne KOMIMbIOTEPbLI, COOPKY KOTOPbIX OCYLLECTBASNN B GUPMaXx, HE UMEIOLLMX
00LLEeN3BECTHOrO UMEHW.

KomnbioTepebl nepBon rpynnbl AOMKHbI UMETb TOBApPHbIE 3HAKW, YKa3blBaOLLME
narotosutenga K, nponssogmTenen ero KOMMIEKTYIOWMX, TOPrylowyio Gupmy
(ToBapHbIN 3Hak aunepa). Hanuume TOBApHOro 3Haka, NOMMMO BCEro MpoYero,
onpenensieT nepeyeHb ycayr, KauyecTBO OOCNYyXMBAHUS U OpPYyrne CEepPBUCHLIE
BO3MOXHOCTU, NPEeAOoCTaBAgeMble NokynaTenio. KoMnbloTepbl STOW rpynmbl OYEHb
[oporve.

KomnbloTepbl BTOPO FPyNbl A0/MKHbI UMETb CEPTUMUKATLI, CBUOETENBCTBYIOLLME
o kadectse K. CepTndukaumsa MMeeT MHOro BUA0B 1M aCNEKTOB U COOTBETCTBYIOLLLYIO
CUMBOJINKY. BaxHbl cepTudurkaTel COOTBETCTBUA NO COBMECTUMOCTU, Ka4vecTBy,
6e30MacHOCTU, SHeProcOepexeHnto, BHELLIHEMY U3NYYEHMIO U OP.

Yaue Bcero BbIGMPAIOT KOMMbIOTEPbLI BTOPOM rpynmnbl.

Mpwn BbIGOPE KOHDUrypauum koMnbloTepa cnenyeT obpawartb BHUMaHME Ha
OCHOBHbIE XapaKTePUCTUKM:

-TMMN OCHOBHOIO MPOLLECCopa U MaTEPUHCKON MnaThbl;

-00beM OCHOBHOI 1 BHELLUHEN NamMaATu;

-HOMEHKNaTypy YCTPONCTB BHELLHEN NaMaATu;

-BUAbl CUCTEMHOIO N NNOKANBHOrO0 MHTEPHENCOB;

-TVn BUgeoaganTtepa y BUOEOMOHUTOPA;

-TVNbl KNaBUaTypbl, MPUHTEPA, MAHUMNYNGTOPA, MOAEMA U Ap.

BaxHeinLler xapakTepuCTUKON SBASIETCH NPOU3BOANTENBHOCTb KOMIMbIOTEPA.
OcHoBHbIMKU dakTOpamMm NOBbILLEHUS Npon3BoguTensHocTu MK aengoTcs:
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-yBENIMYEHNE TAKTOBOW YACTOThl;

-yBenu4eHmne paspsagHoctn MrT;

-yBENNYEHNE BHYTPEHHEN 4YacTOThl MIT;

-KOHBelepusauus BbiNosHeHna onepaumii B MIN n Hannume K3LU-namatn komaHg;

-yBeNn4eHune konnyectea permctpos MIM;

-Hann4yme n oobbem KOLL-namaty;

-BO3MOXHOCTb OpraHu3auum BUpTyasbHOM NaMaTu;

-HanAn4mMe MaTeMaTmMHeCcKoro ConpoLLECCOopa;

-Hannumne npoueccopa OverDrive;

-MPOMyCckHasi CNOCOBHOCTb CUCTEMHOW LUMHBI U JTOKAJIbHOM LUVHBI;

-06beM O3Y u ero 6GbLICTPOOENCTBUE;

-6bicTpoaeiicteme HXXMA;

-NponyckHasi CNOCOBHOCTb NIOKAIbHOMO ACKOBOro MHTepdelica;

-OpraHn3auus KaLWmMpoBaHUsS UCKOBOM NaMsTw;

-06beM NamsaTh Bugeoagantepa 1 ero NponyckHasi CnocoOHOCTb;

-NPOMnyckHas CnOCOOHOCTb MyNbTUKApPThI, CoAEpXallen aganTepbl OMCKOBbIX
MHTEPdENCOB U NOAOEPXKMBAIOLLEN MOCNEA0BATENBbHbIE MOPTHI U NApaNenbHbI NOPT
ONS NOOKIIOYEHUS MPUHTEPA, MbIWn 1 ap.

Cnenyet uMeTb B BUAOY, YTO yBE/IMYEHME ONepaTUBHOM NamMaTu B 2 pasa
yBennumeaeT npomdsoantensHocTb K npumepHo Ha 75%. Hanunumne KIOLLU-namatm
eMKocTblo 256 K6ainT - Ha 20%. BaxHo 3HaTb, 4TO NPON3BOANTENIbHOCTL COBPEMEHHOIO
MK 3aBUCUT HE TONbKO OT TaKTOBOW 4acTOThl, xapaktepuctuk MM, O, HXMA n
BWAEOCUCTEMbI, HO B 3HAUYNTENBLHOWM CTEMEHN 1N OT MHTepdeEca.

5.2.Bbi6op 6GJIOKOB U YCTPOMCTB NMEpCOoHaNIbHOro KoMmbloTepa

Mukponpoueccop. MykponpoLieccopbl 6bICTPO COBEPLLEHCTBYIOTCH, USMEHSIOTCS
1 yctapesaloT. NonynsipHble elie Heckonbko neTt Hasapg MI 80286 ceivac yxe
NPaKTU4eCkn AN CEPbE3HbIX MPUKNAAHbLIX NPOrPaMM HEMPUroAHbl: MHOIME HOBbIE
nporpamMMHble NPOAYKTbl N NepndepuniiHble YyCTPONCTBA HECOBMECTUMbI C 3TM MI.
Mo Bcelt BungmmocTun, ydacte MIM 80386 n 80486 uyepes Heckonbko neTt 6yner
aHanoruyHa. MoatomMy xenatesnbHO BbIOMpaTh NepcrnekTBHbI MI1, HeB3upas Ha ero
6Gonee BbICOKYIO CTOMMOCTb, T.e. Bbibupate MI1 Pentium Toro nnu mvHoro knacca, a
€C1 NO3BONFAIOT PUHAHCOBbBIE BO3MOXHOCTW, TO 1 MI1 Pentium Pro.

CuctemHbivi uHtepgevic. ntepdenc ISA Heckonbko ycTapen; ISA COBMECTHO ¢
NOKasnbHbIM MHTEPdENCOM - NPUEMIEMBI BapuaHT, HO nydwe EISA; n3a nokanbHbIx
nHtepdeiicos VLB n PCIl, HaBepHOe, MOXHO BbibupaTtb Nntob6oi, koHedyHo, PCI
npeanoyTuTensHee, HO aopoxe. Ecnm MM He Pentium v BHeLLHUX yCTPONCTB OyneT
He o4YeHb MHOro (aomawHuin IMK), To roamtca n VLB. To Xxe camoe MOXHO ckasaTb
OTHOCUTENbHO BbiOOpa anckoBoro nHtepdeiica: IDE (ATA) cerogHs yctapen, Ho EIDE
(ATA-2) BnonHe MOXeT yOoOBNETBOPUTbL cpefHue notpebHoctn, n SCSI BeibMpatb
BOBCE He 00a3aTeNIbHO (OYEHb 4OPOroin).

OcHoBsHas namsite. O6bem Ol gomkeH 6blTb He MeHee 8 M6aiiT, a ny4ywe 16 n
6onee, NOCKONbKY MHOrve npuknagHblie nporpammbl ¢ obbemamun Ol meHee 16
M6ainT npocTo He paboTatoT, a HEKOTOpbIE PaboTaloT, HO O4EHb MEANEHHO.

BHeluHss namsate. HomeHknatypa ycTpoMCTB BHELLHEN NaMATH:

-BUHYECTEP - HEOOX0AMM 00653aTENbHO;

-HIM/L, - oouH Heobxoamm oba3aTensHo, ¢ dopM-dpakTopom 3,5°;

-BEPOATHO, HEOOX0AVM U HaKONUTENb Ha onTudeckux anckax (CD-ROM), Tak kak
OH MOMOXET 3HAYUTENIbHO C3KOHOMWUTb HAa EMKOCTM BUHYecTepa, TeM Oosnee 4To
OONbLUMHCTBO HOBbLIX MPOrpamMMHbIX NPOAYKTOB ByAyT BbinyckaTbcs Ha CD.
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Mogem. XenatenbHo npuobpecTn. ITO NO3BONT NPUOBLINTBLCS K CUCTEME
TenekoOMMYyHUKauuiA, YTO CerogHs yxe BecbMa nonesHo. Mogem cnenyet BolOMpaTb
BblCOKOCKOPOCTHON (14400 wnn 28800 6uT/Cc). BuibMpas mMoaemM C BbICOKUMU
TEXHNYECKNMU XapaKTEPUCTUKAMMN, MOXHO COKOHOMUTbL Ha OriaTte 3a apeHay kaHana
cesa3un. Nepepnada no ¢pakcy MbaiTa gaHHbIX NnoTpebyeT okono 20 4 npu ckopoctn 300
6ut/c n Bcero 15 MuH npu ckopoctn 14400 6uT/C, 1 AOPOroi Moaem BbICTPO OKYMNTCS.

Kopnyc komribioTepa. BeinyckaioTcs Kopnyca C rOpU30HTaNIbHbIM PACMOIOXKEHNEM
maTtepuHckon nnatbl (kopnyca Desk Top, Baby Desk Top u Slim Desk Top) u ¢
BepTMKasibHbIM €€ pacnonoxeHnem (Big Tower, Midi Tower n Mini Tower). Kopnyca
Tnna Desk Top No3BoNAOT 9KOHOMUTb MECTO Ha pabBoyeM CTone, MNOCKOJbKY 0ObIMHO
cnyxaT 6a3oii ons ycTaHoBKM MOHUTOpa. OpHako OHM (MCKoYas caMblii 60MbLLON
M3 HNX) UMEIOT OrpaHNYEeHHbIE BO3MOXHOCTW 4J151 YCTAHOBKW AOMONAHUTESNbHBLIX 610KOB
- 3aTpyaHaeTcsa MoaepHu3aLuma komneioTepa. Kopnyca tmna Tower ycTaHaBnMBalOTCA
PSOOM C MOHMTOPOM U SIBASIOTCS 60s1ee NMPOCTOPHBLIMU 1 YO0OHBLIMW MPY HapaLMBaHNUN
KOMMbIOTEPHbLIX PECYPCOB.

BuHuyecTtep. Heobxoaonmblli NpupoCT NamaTu, BbI3BAHHbLIA NNYHBIMU
HaKOMNNEHNSIMN NPOrpaMMHbIX NPOAYKTOB, COCTaBASET cpegHectatuctmyeckm 150
Mo6aliit exxerogHo. CnepoBaTtesibHO, NOKYNaTb HYXXHO BUHYECTEP EMKOCTbIO HE MeHee
1 I6arita.

Mpn BbIBOpE BUHYECTepa cnenyeT oOpaTUTb BHMMaHME Ha Bpemsi JocTyna K
MHpopMaLmn, KoTopoe AOMKHO ObiTb npumepHo 8 - 10 mc. TpaHcdep (CKOpPOCTb
nepeaayn faHHbIX) BUHYeCTepa Ao/MkeH ObiTb B npeaenax 1500 - 3000 Kbéarit/c. Mpu
TpaHcdepe MeHbwe 1500 Kb6anT/c 3HA4YNTENbHO CHUXaeTcss adPeKTUBHOe
obicTpopeicTeue Bcero MNK. CnenyeT Takke o6paTuTb Ha HanuuMe y AMCKOBOAA
BHyTpeHHen KOLL-namaTtn, 3amMeTHO ynydlialoLe nokasarenm BpeEMEHN AOCTyna u
TpaHcodepa.

BuaeomoHuTop. OueHb BaXXHO NPaBUbHO BbiIGpaTbh BUAEOMOHUTOP. M HE TONbKO
NMOTOMY, YTO Ero CTOMMOCTb BeCbMa Benvka 1 gocturaet 30% LieHbl BCEro KOMMbIOTEPA,
HO M MOTOMY, YTO OT MOHMTOpPA 3aBUCAT KOMMOPTHOCTL PaboTbl N 340POBbLE
nonb3oBaTens.

MOHUTOP A0/TKEH NMETL YETKOE U ACHOE N300paxeHne, MHaYe MOXHO UCMOPTUTb
3peHune. HYeTkocTb M306paxeHns 3aBUCUT, B MEPBYID O4Yepeab, OT pa3Mepa 3epHa
nioMmMHOdOpa, OT COOTBETCTBUS 3TOr0 pasmepa paspeluarllein cnocobHoCcTH
BUOEOCUCTEMbI, OT LBETHOCTU MOHUTOPA. MOHOXPOMHBI (Y4epHO-6enbiii) MOHUTOP
ons npodeccroHansHol paboTbl 6onee NpeanoYTUTENEH, Tak Kak OH MeEHee BpeaeH
L9 3peHs, UMeeT Bonee YeTKkoe n3obpaxeHne, Aa 1 3HAYNTENBHO AELLIEBNE LIBETHOIO.
BenunuunHa 3epHa He aonxHa 6biTb 60nbLue 0,28 mm. MNepeaaya NnonyTOHOB U OTTEHKOB
LBeTa flyylle y aHanoroBoro MOHMUTOPAa, KOTOPOMY CrneayeT oTaath NPeAnoyYTEHNE.

MoOHUTOpPLI C YacTOTOM KaapoBo pa3eepTkn MmeHee 70 My, 1 ¢ 4YepPe3CTPOYHOW
pPa3BEPTKON HEXeNaTeNbHbl, Tak Kak MepLaHme akpaHa narybHo OTpaXaeTcs Ha 3peHUN.
BusyanbHO cnegyet npoBepUTb YETKOCTb POKYCMPOBKU, a Y LBETHOrO MOHUTOPA U
CBOAMMOCTb Nlyden (nonagaHne fiyd4en BCeX TPeX LIBETOB B OOHY TOYKY).

Ons obecnedyeHus xopoLllen paspeluarolein cnocobHOCTU MOHUTOP OOIKEH
paboTaTb ¢ Buaeoagantepom SVGA, nmerowmm sBugeonamMmaTb He meHee 1 MbaiiTa.

OKpaH y MOHUTOpa XefnaTenbHO UMETb MJOCKWUA, aHTUBNNKOBLIN, C
aHTUCTaTMYeCKMM NOoKpbITMEM (Tuna AS - Anti Static), ¢ HU3KMM YPOBHEM N3NydYeHUs
(Twn LR - Low Radiation).

MTak, npun BbibOpe BMOEOMOHUTOPA (OUCMesa) HYXHO y4yecTb crepyolme
daKTopbl: LBETHOCTb, TN MOHMUTOPA (aHaNoroBbIn UM LMMPOBON), pasMep aKpPaHa,
pa3mMep 3epHa 9KpaHa, pas3peLuatoLLyo crnocobHOCTb, YaCTOTy KaapOBOW pas3BepTKu,
TN CTPOYHOW Pa3BepTKnN, 0ObEM NaMATU BUAeOaAanTepa, ypOBEHb pagmaLmn.
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Llenecoobpa3HoO MOHUTOP UCMOJIb30BaTb COBMECTHO C 3aLUUTHLIM SKPaHHbIM
dUNLTPOM.

3awuTHeIli puabTp A1 MoHUTOpa. PaboTa MOHMTOpa COMNPOBOXAAETCH
M3Ny4YeHneM, OTPMLLATENBHO BAVSIIOLMM HA 300POBbLE YenoBeka (Npu 3TOM, YEM BhbILLE
YyacToTa pa3BepTku, TeM BOSbLLE U3NYYEHNE).

M3ny4eHns y MOHUTOpa pasHble: MArkoe PeHTreHOBCKOe, ynbTpaduoneTosoe,
paaMonanyyeHne, HakOHeL, UMeeT MECTO M 3fIeKTpocTaTnyeckoe none. Ansa sawmTsl
OT Ha3BaHHbIX U3NTYYEHNA N HYXHbl 3KPaHHble GUNBLTPbI.

®unbTpbl OGbIBAIOT CETOYHbIE, MIEHOYHbBIE, CTEK/ISHHbIE.

CeTouHble GUABLTPLI NPAKTUYECKM HE 3aLUMLLAIOT OT 9NEKTPOMArHUTHOIO
M3Ny4EeHNS N CTaTUHECKOr0 3NEKTPUYECTBA, KPOME TOr0, OHM CHUXKAIOT KOHTPACTHOCTb
n3o6paxeHns. Ho OHM XOpOLIO 3aWMLLAIOT OT GJMKOB BHELLUHErO OCBELLEHWS, YTO
HEMAsNOBaXHO ANa rnaa.

MneHo4YHble GUABLTPLI HE 3aLLMLLAIOT OT CTAaTUYECKOrO 3NIEKTPUYECTBA, NOYTU He
3aWmMLWaloT oT 6IMKOB (0T B/IMKOB 3aLLMLLAI0T TOSIbKO NONSPU3ALMOHHBIE MAEHOYHbIE
dunbTpbl Polaroid), HO NOBbLILAIOT KOHTPACTHOCTbL N300PaXEeHUs, NOYTU MNOHOCTLIO
NnornowatoT ynbTpadroneToBoe U3y4eHNE N CHUXAIOT YPOBEHb PEHTIEHOBCKOIO.

CTeknsHHble GUbTPbl ObIBAOT HECKONBKUX MOANPUKALMIA:

-CTeKNAHHbIE GUNBTPbLI C 3a3EMJIEHMEM CHUMAIOT CTAaTUYECKNIA 3apsas, OCnabnsaoT
3NeKTPOMarHUTHbIE NoNs, yNbTpadroneToBoe n3ny4eHne, NoBbILAT KOHTPACTHOCTb
1n306paxeHuns; aTo Hambosiee NonynsipHole GUIbLTPbI;

-CTEeKNSHHblE GUALTPLI “MonHasa 3awmnTa” yYCTPaHAIOT CTaTu4eckne nons,
ynbTpadroneToBoe M3fy4eHne, 3HAYUTENBHO CHUXKAIOT 3N1EeKTPOMArHUTHbIE None u
PEHTIEHOBCKOE MU3Ny4EHME, MPAKTUYECKM HE AAI0T BIMKOB 1 NOBbLILLAIOT KOHTPACTHOCTb
M300paxeHnst, HO OHW Ooporue.

lMpuHTep. Mpu BoibOpe NpuHTEpa 0bpalLLaeTcs BHUMaHNe Ha BbiIOop YepHOo-6enoro
AN UBETHOrO, C LUMPOKOW (415 nevaTtn pa3BepHyTOro N1McTa) uam y3kKom KapeTkon.

Mpwn BbIGOPE TMNA NMPUHTEPA CneayeT UMETb B BUAY, YTO HAUMyYLLIEE Ka4eCTBO
neyartu, paspeLuaioLyto cnocobHocTb (20-30 Touek/Mm) 1 ckopocTe neyvatn (oo 1000
3H./C) NMEIOT Nna3epHble NPUHTEPbLI, HO OHM OYeHb aoporue. CTPyiHbIE MPUHTEPBI U
Mo KayecTBY MeyaTu, U NO CTOMMOCTWU 3aHMMAIOT MPOMEXYTOYHOE MOJIOXEHUE.
MaTpuyHble NPUHTEPBI NOXYXe, HO BbIOPaB 24-UronbyaThblii BAPUAHT, MOXHO UMETb
BMOJIHE Ka4YeCTBEHHOE YCTPOMCTBO (paspeluatoliass cnocobHocTb Ao 10 Toyek/MmMm,
ckopocTb nevaTtn 8o 300 3H./c).

MpPUHTEPLI MMEIOT BHYTPEHHIOKO ONEPATUBHYIO NaMSTh, UCNONL3YEMYIO Kak Oydep
npu obmeHe aaHHbIMK € MK 1 ong xpaHeHus 3arpyXaembix WPU@TOB. Y MaTPUYHBIX
NPUHTEPOB 00bEM NaMATU HEGOSLLLOW - HECKOJLKO OECATKOB KUN0OOANT, a y Nna3epHbIX
NPUHTEPOB - 10 HECKOJIbKNX MerabainT.

MpuHTEpPBLI NPU NeYaTn NCNOMb3YT pasHble TUNbl WpudToB (0T 3 Ao 15 TKnoB).
LLipndThl B NPUHTEPAX MOTYT XPaHUTLCSA BO BHYTPEHHUX MN3Y (pe3naeHTHble WpudThl).
AnnapaTHo-3arpyxaemble WprudTbl PAa3MELLAIOTCA BO BHELLUHUX, NMOAKAYAEMbIX C
MOMOLLIbIO CNeuranbHbIX Pa3beMOB, kacceTax. lNporpaMMHo-3arpyxaemble WpUdThbl
3anncbIBalOTCA B OydepHYo NaMsaTb NPUHTEPA C MOMOLLLLIO CNeuyabHbIX ApaliBepos.
Ynoob6Hee, KOHEYHO, pe3ungeHTHble WpudTbl. B yacTHOCTW, BaXHO, 4TOObLI Oblf
pe3npeHTHbIM WpndT “knpunnmua”. B nocnegHemMm cnyyae npuHTEP cuyMTaeTcs
pPyCPpUUNPOBaHHbLIM.

HyxHO paccMoTpeTb M OUEHUTb CTOMMOCTb U AeDUUNTHOCTL HEOBXOAUMBIX
pacxofHbIXx MaTepuanoB: 6ymarm - oObIYHOM, KAQ4ECTBEHHOW WUAWN CreuuanbHOM
TEPMOPEAKTUBHOM; KapPTPUOXKEN C KpacCsLLEen NeHTOM (Y MaTpUYHbIX MPUHTEPOB), CO
crneumanbHbIMU YepHUnamu (y CTPYMHbIX MPUHTEPOB), C KPaCALLMM MOPOLLUKOM (Y
Na3epHbIX MPUHTEPOB).
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BaxHbl 1 CEPBUCHbLIE BO3MOXHOCTU NMPUHTEpa: aBTornojada Gymaru, Hanudue
NOTKOB A1 NpUema NncToB, BO3MOXHOCTb PaboThbl C IMCTOBOW U PYNOHHOM BGymaroi
v ap.

6. KJIACCUDUKALNA 3BM. TEHAEHLUUN PA3BBUTUSA SBM

HomeHknartypa BuaoB 9BM B HacTosiLLee BpeMS OrPOMHA: MaLUMHbI Pa3nn4yaloTcs
Mo Ha3Ha4YeHWIo0, MOLLLHOCTU, pa3Mepam, NCMNosb3yeMol anemMeHTHon 6ase, cnocobam
opraHmsaunm BbIYUCIUTENILHOrO npoLecca, CNocoOHOCTU K napanienbHoMy
BbIMOMHEHWNIO NPOrpamMm 1 ap.

Knaccudukaumio 3BM MOXHO NPOBOAMTL C Pa3HbIX TOYEK 3PEHUS U MO Pa3HbIM
KnaccndurkaunoHHbIM Npu3Hakam. Huxe paccmoTtpeHa knaccubwukauma IBM: no
NPUHUMNY AENCTBUSA; NO 3TanamMm CO34aHud; N0 Ha3Ha4yeHuio; No pas3mMepam u
GYHKUMOHANbHBIM BO3MOXHOCTSAM.

Tabnuua 14. Knaccbl coBpeMeHHbix 9BM

OPUSTISIMA  CPEIHEro pa3Mepa
MHOTOITYNIETOBBIE ~ BBIMUCITH-
TeJIBHBIC CUCTEMBI

Knace 9BM OCHOBHOE HA3HAYEHHE OcHoBHbIe TEXHHYECKHE JaHHbIE, He-
KOTOpble MoIeIH
Cynep-OBM CroxHble Hay4HBIE PacueThbl WarerpanbHoe ObICTpOIeHcTBHE 10 Je-
CSTKOB MWUTHAPZOB OMEPALMii B CEKyH-
Jly; UYHCIO TApaUIeIBHO PabOTArOMIIX
nporieccopoB 10 100. Monerm: GRAY,
VAX-1000, MULTICON
Bonpiime OBM | O6paborka Oonmblimix 00beMOB | MynBTHIpOLIECCOpHAsT — apXHTEKTYpa;
(voiHGpeiivbl) | rH(OpMammK GaHKOB, KPYHMHBIX | moakmodenre 70 200 paboumx MecT.
TPEIIIPUSI THIA Monemu: Tandem, Computer, EC-1066
Cynep muHE- | CucTembl yhpasieHust mpen- | MynsTumporeccopHas ApPXUTEKTypa
OBM HpUATHSIMY;  MHOTOITYJIBTOBBIE | HOAKIoYeHue 10 200 TepMUHAIIOB; JHC-
BBIMHCITUTENIBHBIE CHCTEMbI KOBBIC 3allOMUHAIOIIME YCTPOKCTBA, Ha-
panmBaemble 10 aecstkoB [0air. Mo-
nem: AS/400 (IBM)
Munn-OBM Cucrembl  ynpasineHust 1Ipen- | OmHONPOLECCOPHAS apXUTEKTYpa, pas-

BETBIICHHAS  Tiepudepus.
ES/9000; ES/9370

Monenu:

PabGourne cran-
LMK

CucreMbl aBTOMATH3HPOBAHHO-
IO TPOEKTHPOBAHUS CHCTEMBI
ABTOMATU3aLIMU SKCIIEPHMEHTA

OpnHomnpoleccopHas apXUTEKTYpa, Bbl-
coKoe  OBbICTPONEHCTBHE  TIPOLIECCOpa;
O3V 32-64 Moaifr;, crermamaIpoBaH-
Hast niepudieprst. Monenb: MERVA-2

MitkpoDBM

VmwBuyansHoe  oOCITyXuBa-
HHUE TIOJB30BATel; paboTa B
JIOKQTHHBIX ~ aBTOMATU3HPOBAH-
HBIX CHCTEMAX YIPaBIICHHUS

OpmHoTIpOLIeCCOpHAs  apXUTEKTypa, THO-
KOCTh KOH(MI'ypali — BO3MOKHOCTb
TIOAKITIOYEHMSI PA3HOOOPA3HBIX BHEITHIX
YCTPOICTB
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6.1. Knaccudumkauma 3BM no npuHumny pencreus

Mo nNpuHUMNY OENCTBUS BbIYUCINTENbHBIE MAalUVHbI AENATCS HA TPU BONbLUNX
Knacca: aHanorosble (ABM), unudpposslie (LLBM) n rubpuansie (FBM).

Kputepuem peneHuvs BblYUCAUTENbHBIX MalIMH Ha 3TWU TPU Krnacca SBAseTcd
dopma npeacrtaBneHns MHpopmMaumm, ¢ KOTOpon OHWM paboTaloT: aHanorosas u
umdbposas UMNynNbCHas.

LUndpoBble BbMMUCAUTESIbHbIE MawuHbl (LIBM) - BbluncnmtenbHble MallvHbl
OVCKPETHOro AencTeums, paboTatoT ¢ uHbopMaumnen, NnpeacTaB/ieHHON B AUCKPETHOIM,
a To4Hee, B umdpoBon Gopme.

AHanorosble Bbl4UCAUTESIbHbIE MawUHbl (ABM) - BblYMCAUTENIbHBIE MALLVHDI
HenpepbiBHOro Aencteusa. ABM paboTailoT ¢ uHdpopmaumen, npeacTaBieHHon B
HeNpepbIBHOM (aHanorosoi) ¢opme. Hauwe Bcero oHa nNpeacTaBnseTcd B BuMAe
HENPEPBLIBHOIO psifa 3HAYEHUA KakKoW-NnMbo GU3NYeckor Ben4YMHbl, Hanpumep,
9NEKTPUYECKOr0 HANPSKEHWS.

AHanoroBble BbIYUCUTESNIbHBIE MalUWHbI BeCbMa NPOCTbl U yooOHbl B
akcnayaTtaumu; nporpaMMmMpoBaHVEe 3agady ANg peleHuUs Ha HUX, Kak npasuio,
HETPYOOEMKOE; CKOPOCTb PELLEHNS 33424 USMEHSIETCS MO XENAHMIO OnepaTopa 1 MOXET
ObITb caenaHa ckosb YyroaHo 6onbLuoii (6onblue, 4em y LIBM), HO TOYHOCTL pelleHns
3a4a4 o4vyeHb HM3Kas (OTHOCUTesNbHas MorpewHocTb 2-5 %). Ha ABM Haunbonee
3¢hdEKTUBHO pellaTb MaTeMaTniyeckue 3agaydu, cogepxawme andoepeHumansHble
ypaBHeHMS, He TPeOYIOLLME CNOXHOWN NOTUKN.

MOpuaHble BblMUCUTENbHbIE MaLwnHbl (TBM) - BblYMCIUTENbHbIE MALLVHbI
KOMOMHMPOBAHHOIO AENCTBUSA, paboTaloT ¢ MHbOpMauMen, NPpeacTaBleHHon 1 B
umdpoBon, N B aHanoroso gopme, oHN coBmellaloT B cebe goctomHcTBa ABM n
LIBM. 'BM uenecoobpa3Ho NCnonb30BaTh 419 peLleHns 3aaay ynpasneHUs CNoXHbIMN
ObICTPOOENCTBYIOLLMMU TEXHUYECKVMMUN KOMIMIEKCAMU.

Hanbonee wunpokoe npumeHeHue nonydnnum LLBM c anekTpuyeckum
npeacTaB/ieHNEM AUCKPETHONW uMHopMaunm - 9NeKTPOHHble UUPpPOBLIE
BblYNCINTENbHBIE MALUVHbLI, OObIYHO Ha3bIBAEMbIE MPOCTO 3NEKTPOHHbIMU
BblYUC/INTENIbHbIMM MawuHamu (OBM), 6e3 ynomuHaHua o6 nx umdpoBom
XapakTtepe.

6.2. Knaccudpukauma 3BM no atanam cospaHus

Mo aTanam co3gaHns 1 UCNoJb3yeMoit aneMmeHTHol 6a3e OBM ycnosHo nensartcs
Ha NOKONEHNS:

1-e nokoneHue, 50-¢e rr.: OBM Ha 3neKTPOHHbIX BaKyyMHbIX JlaMriax;

2-e nokoneHue, 60-e rr.: 3BM Ha AMCKPETHbIX NOJIYNPOBOAHNKOBbLIX Npubopax
(TpaH3ucTopax);

3-e nokoneHue, 70-e rr.: 9BM Ha NonynpoBOOHNKOBbLIX MHTErPanbHbIX CXeMax C
Manon u cpegHelt CTENEHbIO MHTErpauumn (COTHU - ThiICSYU TPAH3UCTOPOB B OLHOM
Kopnyce);

4-e nokoneHue, 80-¢ rr.: 9BM Ha 605bLUMX 1 CBEPXOOJIbLUMX UHTEMPASIbHBIX CXE-
Max - MUKPOMPOLLECCOpax (OeCATKM TbICSY - MWUIMOHbI TPAH3UCTOPOB B OOHOM
KpucTanne);

5-e nokoneHue, 90-e rr.: 3BM - co MHOrMMM iecTKaMuy NapasinesibHO paboTaloLLmX
MWKPOMPOLLECCOPOB, MO3BONSOWNX CTPOUTh 3DDEKTUBHBIE CUCTEMBI 0O6PabOTKK
3HaHul. OBM Ha CBEpXCNOXHbIX MMKPOMPOLLECCOpax C napanienbHO-BEKTOPHON
CTPYKTYPOW, OOHOBPEMEHHO BbIMONHALWNX AECATKN MOCNEA0BATENbHbLIX KOMAHL,
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nporpammel;

6-e n nocnepylowme NOKOJNIEHUSA: ONTOANEKTPOHHbIE OBM ¢ MaccoBbiM napan-
NENN3MOM 1 HEMPOHHOW CTPYKTYPOI - C pacnpeneneHHon ceTblo 60/bLIOro Yncna
(mecaTkn TbiCAY) HECNIOXHbIX MUKPOMPOLLECCOPOB, MOAEINPYIOLWNX apXUTEKTYPY
HEMPOHHbIX BMONOrMYECKNX CUCTEM.

Kaxpoe cnenytolee nokoneHne 3BM MMeeT No CpaBHEHMIO C NPEALLECTBYIOLLMM
NMOKONEHNEM CYLLLEECTBEHHO Jy4LINE XapaKTEPUCTUKN. Tak, NPOU3BOANTENBHOCTL OBM
M eMKOCTb BCEX 3arnOMWHAIOLMX YCTPOMCTB YBENNYMBAIOTCS, Kak Npasuio, 6onbLue
4Yyem Ha NopsaoK.

6.3. Knaccudpukauna 3BM no HasHavyeHMIO

Mo HasHavyeHno ABM MOXHO pasfenvTb Ha TP rpynnbl: yHMBepCcanbHble (00Lwero
Ha3Ha4yeHus1), NPOBIEMHO-OPUEHTMPOBAHHBIE N CNELNANU3NPOBaHHbIE

YHuBepcanbHbie OBM npepHasHayeHbl a8 peweHns camMblX PasimnyHbIX
VHXEHEPHO-TEXHUYECKMNX 334a4: 3KOHOMMYECKUX, MaTeMaTU4eCcKnx, MHPOPMaLIMOHHbIX
W Opyrux 3agad, OT/IMHAIOWMXCS COXHOCTbIO anropuTtMOB U 60nbLIMM 06BbEMOM
o6pabaTbiBaeMbIX AaHHbIX. OHW LUIMPOKO MCMOJIb3YIOTCSA B BbIYUCIIUTESIbHBLIX LIEHTPaX
KONNEKTUBHOIO MOMb30BaHUSA U B APYIrMX MOLLHbIX BbIHUCANTENbHBIX KOMMIEKCax.

XapakTepHbIMU YepTamn yHMBepcasbHbix OBM asnsioTcs:

-BbICOKAsl NPOU3BOANTESNbHOCTb;

-pasHoobpasve dopm obpabaTbiBaeMbIX OAHHbIX: ABOUYHbLIX, AECATUYHbIX,
CUMBOJIbHbIX, MPU OOJbLIOM AMana3oHe UX U3MEHEHUSI N BbICOKOW TOYHOCTU MX
npencTaBieHns;

-06WKnpHaa HOMEeHKNIAaTypa BbIMOJHAEMbIX Onepauni, kak apudmMeTUyeckumx,
JIOMMYECKUX, TaK U CMeLUnanbHbIX;

-6onbluas eMKOCTb ONePaTUBHOM NaMaTU;

-pasBuTas opraHn3aumsi CUCTeEMbI BBOAA-BbIBOAA MHMOpMaumn, obecneymsaioLLas
NOAKIIOYEHNEe pa3HOOOPA3HbIX BUAOB BHELUHUX YCTPOMWCTB.

Mpo6nemMHo-opueHTUpPOBaHHble OBM cnyxat oia pelieHus 6onee y3koro kpyra
3aja4, CBA3aHHbIX:

-C ynpaBfeHNEM TEXHOIOMMYECKMM OOBbEKTaAMU;

-perncrpaumein, HakonaeHmem n 06paboTKon OTHOCUTENBHO HEOONBLLMX 0ObEMOB
DAHHbIX;

-BbINOJIHEHMEM PACYETOB MO OTHOCUTENILHO HECMOXHBIM aNropuTMam.

OHn 06napaloT OrpaHMYEHHLIMU MO CPABHEHMIO C YHUBEpPCalibHbiMKU OBM
annapaTHbIMW 1 NporpaMMHbIMK pecypcamun. K npobrneMHo-0preHTMpoBaHHbIM IBM
MOXHO OTHECTU, B 4YaCTHOCTU, BCEBO3MOXHbIE YNPABSIOLNE BbIYHUCINTENbHbIE
KOMIIEKCHI.

CneuuannaupoBaHHble OBM 1Ccnonb3yoTca A5 pelleHms y3koro Kpyra 3aga-
WU peann3aumm CTporo onpeaeneHHon rpynnsl GyHKUMn. Takasa y3kas opueHTaums
OBM no3BonseT 4eTKO CNeumanmanpoBaTbh UX CTPYKTYPY, CYLLLECTBEHHO CHU3UTb KX
CIIOXHOCTb 1 CTOMMOCTb NPWY COXPaHEHWW BbICOKOM MPOM3BOANTENBHOCTU U HAOEXHOCTHU
nx paboThbl.

K cneuvanna3mpoBaHHbiM OBM MOXHO OTHECTU:

-AporpamMmmMmpyemMble MUKPONPOLECCOPbI CNeunanbHOro Ha3Ha4YeHUs;

-a4anTepbl U KOHTPOJUIEPDI, BLIMOMHSAOWME NOrnyeckme GyHKUMN ynpaBieHns
OTAENbHLIMU HECNIOXHBIMN TEXHUYECKUMMW YCTPOMCTBAMU, arperataMmm 1 npoueccamu;

-yCTPOIACTBA COrNacoBaHNs 1 CONPSXEHNS paboTbl Y3/10B BbIYMCIUTESbHBIX CUCTEM.
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6.4. Knaccudukauna 3BM no pazmepam
M GYHKUNOHANBbHBIM BO3MOXHOCTAM

Mo pazamepam 1 PyHKUMOHANbHBIM BO3MOXHOCTAM OBM MOXHO pasgenuTtb Ha
cBepxbonblume (cynepdBM), 6onbluve, Manble, cBepxmasbsie (MMKPoOBM).
DyHKUMOHaNbHLIE BO3MOXHOCTM IBM o0b6ycnaBnvBaloT BaXKHeLMe TEeXHUKO-
9KCMJTyaTaUMOHHbIE XapaKTEPUCTUKU:
-bbicTpOAelicTBME, N3MEPSEMOE YCPEeAHEHHbIM KOJIMYECTBOM onepauun,
BbINOSIHAEMbIX MALUMHOW 32 eOMHULYY BPEMEHWU;
-pa3psagHOCTb 1 popMa NpeacTaBleHns Yncen, C KOTOpbiIMK onepupyeT 9BM;
-HOMeHKNaTypa, eMKOCTb 1 ObICTPOAENCTBME BCEX 3aNOMMHAIOLMX YCTPOWCTB;
-HOMEHKNaTypa U TEXHUKO-3KOHOMNYECKNE XapPaKTEPUCTUKN BHELLHNX YCTPOMNCTB
XpaHeHus, YCTPONCTB 06MeHa 1 yCTPOCTB BBOAA-BbIBOAA MH(OpMaLMK;
-TUMbl U NPOMNYCKHasi CNOCOBHOCTbL YCTPOMCTB CBSA3U U conpsiXeHus y3nos 3BM
Mexay coboli (BHYTpUMALLMHHOIO UHTepdeica);
-cnocobHocTb OBM oaHOBpeMeEHHO paboTaTb C HECKOJIbKMMM NONb30BaTENSAMU U
BbINOJIHATE OAHOBPEMEHHO HECKOJIbKO MPOorpaMm (MHOrONpOrpaMMHOCTb);
-TUMblI N TEXHUKO-3KCMyaTauMOHHbIE XapaKTEPUCTUKM ONEPaLMOHHbBIX CUCTEM,
MCMNONb3YEMbIX B MALLUUNHE;
-Hannune n QyHKUMOHasIbHble BO3MOXHOCTM NPOrpamMMHoro obecneyeHus;
-CMNOCOOHOCTb BbIMNOMHATL NPOrpaMMbl, HanucaHHble ONnsa apyrmux Tunos 3BM
(nporpamMmmMHas CoBMECTUMOCTb C Apyrumun Tunamm 3BM);
-CUCTEMA M CTPYKTYPA MALUMHHbBIX KOMaHA,;
-BO3MOXHOCTb NOAK/OYEHNS K KaHanam CBSI3M U K BblYNCINTENLHOW CETH;
-3KcnyaTaumMoHHas HaaexXHocTb 9BM;
-KO3PODUUMEHT NONE3HOro MCNonb3oBaHna IBM BO BpeMeHU, onpenensiemoin
COOTHOLUEHNEM BPEMEHUN NMONE3HOM PaboThl U BPEMEHU NPOPUNAKTUKNA.
HekoTopble cpaBHUTENbHbIE MAapPaMEeTPbl HA3BaHHbIX KNTACCOB COBPEMEHHbIX OBM
rnokasaHbl B Tabn. 15.

Tabnuua 15. CpaBHUTENbHBIE NAPAMETPbI KIIACCOB COBPEMEHHbIX IBM

ITapamerp Cynep 9BM Boabmue 9BM
[TpousBoaurenbHOCTH, MIPS 1000-100000 10-1000
Emxocts OIT, Moaiit 2000-10000 64-10000
Ewmxocts B3V, I'6aiiT 500-5000 50-1000
PaspsigHOCTh, OUT 64-128 32-64

ITapametp MaJsie 9BM MuxkpodBM
[TpousBogurenbHOCTH, MIPS 1-100 1-100
Ewmxocts OI1, MOaiir 4-512 4-256
Ewmxocts B3V, I'6aiiT 2-100 0,5-10
PaspsigHOCTh, OUT 16-64 16-64

NcTopuyeckn nepsbiMun noasunnck 6onbluvne 3BM, anemMeHTHaa 6asa KOTOPbIX
npoLusia nyTb OT 3JIEKTPOHHLIX NlaMM A0 MHTErpasbHbIX CXeM CO CBEpPXBblCOKOW
CTerneHblo MHTerpaumm.

Mpon3BoaAnTENLHOCTL BonbLLNX IBM okasanack HegoCTaTO4HOM ANg psaa 3a4ad:
MPOrHO3MPOBaHNA METe00OCTAHOBKWN, YMNPAaBAEHUA CIOXHbLIMU OOOPOHHBIMU
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KOMMnekcaMmu, MOLENNPOBAHUSA 3KOMOrMYECKUX CUCTEM U Ap. OTO SBUIOCH
npeanocbLInkon ansa pa3paboTkm v co3paHusg cynepdBM, caMbiX MOLLHbIX
Bbl4NCAUTENbHbIX CUCTEM, MHTEHCMBHO Pa3BUBAIOLLMXCS N B HACTOSLLEE BPEMS.

MosieneHve B 70-x rr. Manbix 9BM 06ycnoBieHo, C 04HOW CTOPOHbI, MPOrPeCCOoM
B 06/12aCTW 3NEKTPOHHOWN 3N1eMeHTHOI 6asbl, a C OPYroin - N3BbITOYHOCTLIO PECYPCOB
6onbwmnx ABM ana psaaa npunoxenunii. Mansle 9BM ncnonb3yoTcs yalle BCero ojs
yrnpaBneHusi TexHonorndeckumm npoueccamu. OHn 6051ee KOMMNaKTHbI U 3HAYUTENIBHO
newesne donblinx 9BM.

JanbHeliwmre ycnexm B 0651act af1eMeHTHOM 6a3bl U apXUTEKTYPHbIX PeLLeHni
nPUBENN K BO3HUKHOBEHUID CYNepMUHU-OBM - BbIYMCAUTENbHOW MalUWHBbI,
OTHOCSILLIECS MO apxXUTeKType, pasamMepam U CTOMMOCTU K kraccy mMasbix 9BM, Ho no
NpPon3BOAUTENIBHOCTUN CPaBHUMOI ¢ 6onbLuolr SBM.

MN306peTeHne B 1969 r. mukponpoueccopa NnpmMBeno K nosieneHuto B 70-x rr.
elle ogHoro knacca 9BM - mukpodBM. PasnuyatoT:

-YyHUBEpPCalbHbIE: MHOrononb30BaTENbCKME, OQHONONB30OBATENbCKNE
(nepcoHanbHbIe);

-cneumanm3npoBaHHbIE: MHOrononb30BaTeNbCKNE (CEPBEPDI),
oJHonosb3oBaTesibckue (paboyne ctaHuMn).

VMIMEHHO Hanuyne MUKPOMpPOLLeCCopa CNYXMU0 MEPBOHAYANbHO MPU3HAKOM,
onpegensiowmm Mukpo3dBM. Ceiivyac MMKponpoLeccopbl MCMNOJIb3YIOTCS BO BCex 6e3
MCKITIOHYEHUS knaccax OBM.

MHorononb3oBartensckne MMKpo3BM - 3TO MOLLHbIE MUKPOIBM, 060pya0oBaHHbIE
HECKONbKMMWN BUAEOTEPMUHANAMU N DYHKLUNOHUPYIOLWNE B PEXMME pasneneHuns
BpPEeMeHM, 4To no3BonsgeT 3apdekTnBHO paboTaTb Ha HUX Cpal3y HECKOJIbKUM
nonb30BaTENSM.

MepcoHanbHble koMnbloTepbl (MK) - ogHONoONbL30BaTENbCKME MUKPOIBM,
yooBneTBopsioLme TpedboBaHmaM 06LLLEAOCTYMHOCTM 1 YHUBEPCANbHOCTU MPUMEHEHUS.

Paboune ctaHumm (work station) npeactaBnsoT cobor 0gHOMNONL30BATENLCKME
MOLLHblIE MMKPOIBM, cneumann3mpoBaHHble OS5 BbIMOJHEHUS ONPEeAEeNEHHOro Buaa
paboT (rpadpunyecknx, MHXEHEPHbIX, N3AATENbCKUX U Ap.).

CepBepbl (server) - MOLWHbIE MHOTONoONb30BaTENbCKNE MUKPOIBM B
BbIYWCNIUTENBHbBIX CETSX, BblAeNeHHble Ans 00paboTkM 3anpocoB OT BCEX CTaHLMIA
ceTn.

KoHeuHo, BbiLENprBeAeHHAsa knaccudukaumsa BeCbMa yC/IOBHA, MO0 MOLLHAdA
coBpeMeHHas MUKpoOBM, ocHaweHHas NpoONeMHO-0PUEHTUPOBAHHLIM
nporpaMMHbIM 1 annapaTHbiM 06ecneyeHnem, MOXET UCMONbL30BATbLCA U Kak
nonHonpaeHas paboyas CTaHUMS, U Kak MHOronosib3oBatesibckass MUKPO3BM, n kak
XOpOoLUNA cCepBep, N0 CBOVM XapakTepuUCTUKaM MoYTU He ycTynalowasa Mansim 3BM.
PaccMoTprM KpaTKo COBPEMEHHOE COCTOSIHME HEKOTOPbLIX KlaccoB OBM.

6.4.1. Bonbwive 3BM

Bonblive 3BM 3a pybexom 4acTo HasbiBaloT MaitHdpeiimamu (Mainframe). K
MalHppenmMmaM OTHOCHAT, Kak NpaBuio, KOMMbIOTEPLI, UMEOLWMEe cneaywuwume
XapaKTepUCTUKN:

-NpoM3BOANTENLHOCTbL HE MeHee 10 MIPS;

-OCHOBHYIO NaMATb eMKOCTbto OT 64 o 10000 M6aiiT;

-BHELHIo namMaTtb He meHee 50 6anT;

-MHOrononb30BaTeNbCKNA pexurm paboTbl (06CNy>XMBAOT OAHOBPEMEHHO OT 16
no 1000 nonb3oBartenein).
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OcCHoOBHble HanpaBneHns aPPEeKTUBHONO MPUMEHEHUS MINHPPEMOB - 3TO
pelleHne Hay4yHO-TEXHMYEeCKUX 3apad, paboTa B BblHMCAUTENbHLIX CUCTEMax C
nakeTHoi o6paboTkoii nHdopmauum, padoTta ¢ GonbwMM  Ba3amMn OAHHbIX,
ynpaBfeHne BblHUCAUTENbHBIMU CETMU N UX pPecypcamMu.

MocnepHee HanpaBneHUe - UCNOob30BaHNe MaINHMPENMOB B ka4ecTBe BOJbLLIMNX
CepBEpPOB BbIYMC/INTESNbHBIX CETEN - Hanbonee akTyasbHO.

PoooHayanbHUKOM COBpPEMEHHbIX 6onblunx OBM, no craHgapTam KOTOpOM B
nocriegHne Heckosbko AecaTuNeTuin passmeanmcb 9BM aToro knacca B 60MbLUMHCTBE
CTpaH Mupa, aengetca pupma IBM. Ee mogenm IBM 360 n IBM 370, nx apxutektypa u
nporpamMmMHoe obecrneyeHne B3sTbl 32 OCHOBY U MPW CO34aHUM OTEYECTBEHHOM
cucTtembl 6onblimx mawmnH EC 9BM.

Cpenm nyymx CoBpeMeHHbIX pa3paboTok ManHdpeliMoB 3a pybexom cneayeT
B MeEPBYIO o4epeab OTMETUTL: amepukaHckue IBM 390, IBM 4300 (4331, 4341, 4361,
4381), npuweawme Ha cmeHy IBM 380 8 1979 ., u IBM ES/9000, cospaHHble B 1990 T., a
TaKke anoHckue komnbiotepbl M1800 dupmel Fujitsu.

MocnepgHue, Hanbonee MOLHbIE MOAEeNN OONbLUMX OTeYEeCTBEHHbIXx OBM
CYLLECTBEHHO YCTYMatoT N0 CBOMM XapaKTepUCTUKaM 3apyDeXKHbIM TUnam 3ThX MaLLUvH:

- EC 1068 nmeet nponssoantensHocTb 10 MIPS 1 OCHOBHYIO NamMaTb EMKOCTbIO
32 MbaiiTa;

-EC 1087 - 15 MIPS 1 128 M6aiiT;

-EC 1130 - 50 MIPS n 8 M6aiT;

- EC 1170 (4-npoueccopHbliin BapuaHT) - 20 MIPS n 64 Mb6aiiTa.

Mo gaHHbIM 3KCNEPTOB, HA MAMHPpenmax cenyac Haxogmtca okono 70%
“koMnbloTepHOn” nHdopmaumn. Tonbko B CLUA B 1995 r. 6b110 ycTaHoBneHO 40 ThiC.
MaHdperiMmoB. B Poccuu B HacTosiLee BpeEMS MCNONb3YeTCs 0kono 5 Teic. EC 9BM un
NMPYMEPHO CTONbKO Xe GUPMEHHBIX MaNHPpPeiMoB. Bonblumne 3BM ¢upmbl IBM ES/
9000 ycTaHOBNEHbI B HECKOJIbKMX GaHkax, Ha aBTO3aBOAAX, MeTalypruyeckux
koMmbuHaTax. Micnoneaytotca manHbpeimbl dupm Hitachi Data System, Fujitsu u gp.

6.4.2. Manbie 9BM

Manbie 3BM (MuHn-3BM) - HagexHble, Hegoporme M ynobHble B
3KcnayaTauum KoMnboTepsbl, 061aaaoLme HeCKobKo 6051ee HU3KUMK NO CPaBHEHNIO
C MaliHppenMmamMmym BO3SMOXHOCTSAMMU.

Muuun-3BM (1 Hanbonee MOLIHbIE N3 HUX cyrnepMunHM-I9BM) obnapgatot
cneaylLmMMm yepeaHeHHbIMU XapakTepucTUKamm:

-npon3BoanTensLHOCTL - 4o 100 MIPS;

-eMKOCTb OCHOBHOI namaTu - 4 - 512 Mbar;
-eMKOCTb AmuckoBor namaTtu - 2 - 100 MéanT;

-4MCNO NoAOEPXMBAEMBIX NoNb3oBaTenen - 16 - 512.

Bce momenn muHn-3OBM paspabaTbiBaloTCA HA OCHOBE MUKPOMPOLLECCOPHbIX
HaAbOpPOB MHTErpanbHbIX MUkpocxem, 16-, 32-, 64-pa3psaHbiX MUKPOMNPOLLECCOPOB.
OCHOBHbIE X OCOOEHHOCTU: LUMPOKUIA Anana3oH NPoOnU3BOAUTENIbHOCTU B KOHKPETHbIX
YCNOBUSX MPUMEHEHMS, annapaTHas peanmsaums 60/bLUNHCTBA CUCTEMHbIX DYHKLUMIA
BBOOA-BbiBOAA MHPOpMaUMKM, NpocTas peann3auna MUKPOMNPOLLECCOPHbIX U
MHOTrOMaLLNHHBLIX CUCTEM, BbICOKAss CKOPOCTb 00paboTKm NpepbiBaHUIA, BO3MOXHOCTb
paboTbl ¢ dopMaTaMn AaHHbIX Pa3/IMYHON OJINHbI.

K moctonHcTBamM MNMHU-3BM MOXHO OTHECTU:

-cneunduyHy0 apxXMTeKTYpy ¢ 60JbLIOIA MOAYNLHOCTLIO;
-flydwiee, 4em y MarHOpPENMOB, COOTHOLLEHNE MNPOU3BOOUTENBHOCTbL/LEHA;
-NOBbILLIEHHAsA TOYHOCTb BbIYMCIEHUIA.
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MuHn-3BM OpueHTMpOBaHbl Ha MCMNOML3OBAHME B KA4YECTBE YNPaBASIOLLMX
BbIYUCNUTENbHbBIX KOMMIEKCOB. TpaauumoHHasa ans nogoOHbIX KOMMIEKCOB LUMPOKas
HOMeHKNaTypa nepndepuiiHbIX YCTPOMCTB JOMNONHAETCS 610KamMy MeXMNPoLEeCCOPHON
cBa3n, Gnarogaps Yemy obecrnedunBaeTcs peann3aums BblYUCIIUTENbHBIX CUCTEM C
M3MEHSAEMOMN CTPYKTYPOMN.

Hapsay ¢ ncnonb3oBaHMeM A9 yrpaBiieHNss TEXHONOrMYeCKUMI npoLeccamm
MUHN-OBM yCcnewHo NpMMEHSI0TCA ON9 BblYUCIEHUA B MHOIOMO/b30BATENbCKUX
BbIYMCNUTENbHbLIX CUCTEMAX, B CUCTEMAxX aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBaHMS, B
cucTeMax MoAenMpoBaHUS HECNOXHbIX 0ObEKTOB, B CUCTEMax UCKYCCTBEHHONO
VHTEeNnekKTa.

Mpumepom coBpeMeHHbIX MUHN-OBM MoryT cnyxmtb KOMMblOTEPbLI MoAenem
VAX - ot VAX-11 po VAX-3600; mowHble mogenn mnHn-9BM knacca 8000 (VAX-8250,
8820); cynepmmHn-3BM knacca 9000 (VAX-9410, 9430) n op.

Mogenn VAX 061agaloT LUMPOKUM AMana3oHOM XapakTepucTUk:

- KONMYEeCTBO npoueccopos - oT 1 go 16;

- NPOM3BOANTENBLHOCTL - OT 1 oo 600 MIPS;

- @MKOCTb OCHOBHOI namMaTu - oT 4 Mb6ainT oo 2 6anT;

- eMKOCTb AMckoBow namatu - ot 2 oo 300 M6anT;

- YMC/O KaHaNoB BBOAA-BbIBOAA - A0 32.

MHbIMM cnoBamun, MuHM-OBM VAX NOAHOCTbIO NEpeKpbIBAOT BECH AManal3oH
XapakTepuUCTUK 3TOMO K/lacca KOMMbIOTEPOB U B NOAKJ1IaCCe CyNepMUHM CTUPAIOT rpaHb
C M3aHppenmamu.

Cpean npouunx muHn-9BM cnenyet OTMETUTD:

- ogHonpoueccopHble: IBM 4381, HP 9000;

- MHOoronpoueccopHsie: Wang VS 7320, AT&T 3B 4000;

-cynepmMuHn-3BM HS 4000, no xapakTtepuctukam He ycTynaoouwas
ManHbpenmMam.

6.4.3. NepcoHabHbIe KOMMbIOTEPbI

MepcoHanbHbIN KOMMNbLIOTEP AN9 YO0BNETBOPEHUS TpeboBaHUAM
06LEe0CTYNHOCTU U YHUBEPCANLHOCTU NMPUMEHEHUS OOMMKEH UMETbL Creayiolime
XapaKTePUCTUKN:

-Manylo CTOMMOCTb, HAXOASALLYIOCS B NPEAENax 4OCTYNHOCTM AN MHANBUAYANIbHOIO
nokynarens;

-aBTOHOMHOCTb 3KcnayaTauum 6e3 cneumnanbHbix TPeOOBaAHUN K YCNOBUAM
OKpyXaloLLen cpeabl;

-rMBKOCTb apXUTEKTYPbI, KOTOpPas 06ecneynBaeT ee afanTUBHOCTb K pa3HOOOPa3HbIM
npMMeHeHusM B chepe ynpaBneHus, Haykm, o6pa3oBaHus, B ObITy;

-“OPYXECTBEHHOCTb” ONEPALMOHHONW CUCTEMBI U MPOYEro NPOrpamMMHOro
obecneyeHuns, oOycnoBNMBaloLLyd BO3MOXHOCTb paboThl C Hell nonb3oBaTens 6e3
npodeccmoHanbHOM cneumanbHOM NOAroTOBKY;

-BbICOKYIO HaaeXHOCTb paboTbl (6onee 5000 yacoB HapaboTkn Ha OTKa3).

Cpeau 3apybexHbix MK (Tabn. 16) cnenyeT 0TMETUTb KOMMbIOTEPLI aMEPUKAHCKON
dupmbl IBM. LLIMPOKO M3BECTHbI MEePCOHalibHble KOMMbIOTEPLI, BbiMyCKaeMble
amepukaHckumm pupmammn: Compaqg Computer, Apple (Macintosh), Hewlett-Packard,
Dell, DEC, a Takxe dunpmamu Bennkobputanum: Spectrum, Amstrad; ®paHupn: Micral;
Utanum: Olivetty; AnoHnn: Toshiba, Panasonic 1 Partner. HanbonbLuei nonynspHOCTbO
B HacToOsLEee BpeMs NOJMb3YyTCS NEPCOHANbHBIE KOMMbIOTEPLI KJIOHA (2pPXUTEKTYPbI
onpeneneHHoro HanpasneHus) IBM, nepBble Moaoenn KOTopbIx noseunmce B 1981r.
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CyLEeCTBEHHO UM YCTYMNalOT MO MOMyASPHOCTU NEPCOHAsIbHbIE KOMMbIOTEPBI KIIOHA
DEC (Digital Equipment Corporation), B yacTHoCTU winpokoundeecTHble MK Macintosh
dupmbl Apple, 3aHnMatoLLme nNo pacnpoCcTPaHNMOCTH 2-e MeCTO.

B Hauane 90-x rr. MMpOBOM NAapK KOMMBIOTEPOB COCTaBAA NPUMEPHO 150 MAH. WT.,
M3 HUXx okono 90% - 3TO MepcoHalibHble KOMMbIOTEPDI, B 4aCTHOCTM
npodeccuoHanbHbix MK Tna IBM PC 6onee 100 mnH. wT. (okono 75% Bcex [K);
npodeccuoHanbHbix MK Tvna DEC okono 5 mMnaH. wr.

Tabnuua 16. YcpeaHeHHble xapakTepucTukn coppemMeHrHbix MK IBM PC

ITapametp Tun Mmukponpoueccopa
80386 DX 80486 DX Pentium Pentium Pro

TaktoBass  yacroTa, 33-40 50-100 60-150 100-200
MI'g
PaspsaaOCTh, OUT 32 32 64 64
00bem O3Y, Moaiit 2;4;8 8; 16; 32 16; 32 16; 32; 64
O6bem KDIII- 64; 128 256; 512 512; 1024 512; 1024,
namstu, Koait 2048
Emkocth HXM/I, 540 850 1000 2000
MoaiuT
Buneoananrep 24/76 0/100 0/100 0/100
VGA/SVGA, %
Hanwune 67 100 100 100
cormporeccopa, %

MepcoHanbHble KOMMbIOTEPBI MOXHO KlacCUdULMPOBaTh N0 Psay NMPU3HAKOB.
Mo nokoneHnsIM NepcoHasnbHbIe KOMMbIOTEPLI AENATCS creaylowmmM 06pasom:
- MK 1-ro nokoneHust - NCNoJb3yI0T 8-BUTHBIE MUKPOMPOLLECCOPbI;
- MK 2-ro nokoneHns - ncnonb3ytoT 16-6UTHLIE MUKPONPOLECCOPHI;
- MK 3-ro nokoneHus - ncnonbayoT 32-6UTHblIE MUKPOMPOLLECCOPSI;
- MK 4-ro nokoneHust - NCNonb3yoT 64-6UTHbIE MUKPOMPOLLECCOPbI.
Knaccudwmkauymsa MK no KOHCTPYKTUBHBIM OCOOEHHOCTAM MPUBELEHA HUXE.
Pasnuyaiort:
- CTAUMOHAPHbIE (HACTOMBHbIE);
- NEPEHOCHbIE:
- NOPTaTUBHbIE;
- OJIOKHOTHI;
- KAPMaHHbIE;
- 9NIEKTPOHHBIE CEKpeTapu;
- QNEKTPOHHbIE 3AMNUCHbLIE KHUXKN.

6.4.4. Cynep3BM

K cynepdBM OTHOCATCA MOLLUHbIE MHOIOMNPOLLECCOPHbLIE BbIYUCNTENbHbIE
MaLLUVHbI C ObICTPOAENCTBMEM COTHM MUIIMOHOB - AECATKN MUNMAPA0B onepauunii B
cekyHay.

Tunosas moaens cynepdBM 2000 r., no nporHo3y, byaet umeTb cnenylolme
XapaKTepUCTUKN:
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- BblCOKOMapanienbHas MHOrONpoLEeCCOPHas BblHMCAUTENbHAA CUCTEMA C
ObicTpoaelicTemnem npumepHo 100000 MFLOPS;

- eMKOCTb: onepatmBHon namatn 10 6aiT, amckoBon namatn 1-10 ToanT (1 Toant
= 1000 Ir6ainT);

- pa3psagHocTb 64;128 6uT.

dunpma Gray Research HamepeHa k 2000 r. cosgaTtb cynep3BM
nponseogutensHocTbio 1 TFLOPS = 1 000 000 MFLOPS.

Cospatb Takylo BbICOKONPOM3BOoauTENbHYI0 OBM no coBpeMeHHOW TeXHONOrm
Ha OQHOM MMKPOMpPOLEeCCOpe He MpeacTaBAsdeTcsd BO3MOXHbIM. CKOpPOCTb
pacnpoCTpaHEeHUa CurHana orpaHuYyeHa KOHEeYHbIM 3HA4YeHUEM CKOPOCTHU
pacnpocTpaHeHus anekTpomMarHuTHbIX BosH (300 000 km/c). Bpemsi pacnpocTpaHeHus
CurHana Ha pacCcTosiHMe HECKOJIbKO MUIIMMETPOB (JIMHENHbIN pa3mep CTOpOoHbI MIT)
npu 6eicTpogericteun 100 mnpa. OH/C CTaHOBUTCS COM3MEPUMBIM C BPEMEHEM BblI-
MOJIHEHUS OOHOW onepauuu. Moatomy cynepdBM cospalotcsa B BUge
BblCOKONapannenbHbiX MHOFOMPOLLECCOPHbIX BblYMCAUTENbHBIX cnctem (MIMBC).

B HacTogLlee BpeMs B MMPE HACUUTBLIBAETCSH HECKOJSIbKO Thicay cynep3BM (B
1991 r. - 900 wT.). 310 Psa SBM - oT npocTeHbknx opucHbix Cray EL 4O MOLUHBIX
Cray 3, Cray 4, Cray MP C90 ¢upmbl Cray Research. K HUM Takke oTHocaTca cynep@BM
Cyber 205 ¢upmbl Control Data, SX-3 n SX-X ¢oupmbel NEC, VP 2000 ¢pupmbl Fujitsu
(AnowHusa), VPP 500 drpmbl Siemens (PPN v ap., Npon3BOAUTENBHOCTbLIO HECKONBKO
necaTtkoB Teicad MFLOPS. Cpeaun nydwunx cynepdBM MOXHO OTMETUTb U
OTEYECTBEHHbIE CYNEPKOMMbIOTEPSI.

B cdepe cynepdBM Poccusa, noxanyin, Bnepeble NpeacTaBuia opurmHanbHbie
cobcTtBeHHble Moaenn OBM. Bece octanbHblie: 1 MK, n mansle, 1 yHueepcanbHble 9BM,
3a peakum ucknodeHnem (Hanpumep, 9BM Pyta 110), Ha 6a3e OoTe4yecTBEeHHOW
TEXHOJIOrnK Konnposanu 3apybexHble pa3paboTky (B NepByto ovyepenp, pa3paboTku
dupm CLLA).

B CCCP, a no3gHee B Poccum 6bina padpaboTaHa 1 peanuayeTcs rocyaapCTBeHHas
nporpamma pa3paboTkm cynepkoMmbioTepoB. Mo aTon nporpamme 6binn paspadoTaHbl
M HYaCTUYHO BbINyuwleHbl Takne cynepdBM, kak noBTopsowaa apxmtektypy Cray
OnekTpoHuka CC BUC. OTnnyatoTcs opurnHasHble paspaboTkm komnetotepos: EC1191,
1195, 1191.01, 1191.10, Onbbpyc 1, 2, 3, 3b. Paspabotka EC1191
npounssoantTenbHocTbio 1200 MFLOPS n3-3a OTCYTCTBUSA CPEACTB 3aMOPOXEHa,
oducHble BapuaHTel EC1195 n EC1191.01 nmetoT npoOuM3BOAUTENBHOCTb
cootBeTcTBeHHO 50 1 500 MFLOPS. Mpet paspabotka EC1191.10 ¢ oxungaemoi
npounsBoauTenbHocTbio 2000 MFLOPS.

6.4.5. CepBepbl

Ocobylo, MHTEHCUBHO pas3BuBawwytocs rpynny 3BM  ob6pasyioT
MHOTrOMOJIb30BaTENbCKNE KOMMbIOTEPDI, NCMNOJIb3YEMbIE B BbIHUCIUTENbHbIX CETHX, -
cepBepbl. CepBepbl 0ObIHHO OTHOCAT K MUKPOIBM. [1o CBOMM XapakTepucTukam
MOLLHbIE CEPBEPbLI CKOPEE MOXHO OTHECTU K ManbiM OBM 1 gaxe k mariHbpenmam.
CynepcepBepbl N0 CBOUM xapakTepucTukam npubdnuxatotca K cynepdBM.

Hanpumep, cepeep Marshall-NP Ha 6a3ze MM Pentium-100 nmeeT OCHOBHYIO
namaTtb 0o 512 M6aint, amckoBylo namsaTb - Ao 3 [6aiT. Cynepcepsep CRAY 6400
nmeeT 64 npoueccopa, OCHOBHYIO NamMaTb Ao 16 M6anT, auckosyto namate 2000 M6aiT,
64 kaHana BBOAA- BbIBOAA.

CepBep - BblAeNeHHbIN ang o6paboTkyM 3anpocoB OT BCEX CTaHuui
BbIYMCNIUTENBHOM CETU KOMMbIOTEP, NPEAOCTaBAAIOWNIA 3TUM CTaHUMSM A0CTYN K
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06LWKUM CUCTEMHBIM pecypcamM (BblYUCIUTENbHBIM MOLLHOCTSAM, 6a3aM OaHHbIX,
6mbnroTekam Nporpamm, NpuHTepam, pakcam 1 ap.) 1 pacnpenensioLmii 3T pecypcsbi.
Takol yHMBepcasbHbIi CEPBEP HaCTO Ha3bIBAIOT CEPBEPOM NMPUNTIOXKEHUA.

CepBepbl B CETU HACTO cneuvanudmpytoTca. CneunanmanpoBaHHbIE CEPBEPSI

MCNoNb3yloTCsa Ans ycTpaHeHus Hanbonee “y3knx” MecT B paboTe ceTu:

- co3gaHue 1 ynpaefieHne 6a3amMm OaHHbIX U apXMBaMU OAHHbIX;

- nognep>Xxka MHOroaapecHom GakCMMUIbLHOM CBA3W U 9NEKTPOHHOM MOYTHI;

- ynpaeneHMe MHOrononNb30BaTeNbCKMMN TEPMUHANaMmn (MPUHTEPLI, NAOTTEPLI) U
ap.

daiin-cepeep (File Server) ncnonbayetcs ans paboTbl ¢ hainamm JaHHbIX, UMeeT
06beMHbIE ANCKOBbIE 3arMoMMHaOWME YCTPOMCTBA, YacTo Ha OTKA30yCTONYMBLIX
anckoBbix maccuBax RAID emkocTbio oo 1 T6anTa.

ApxnBaUMOHHbBIN cepBep (CepBep pe3epBHOro KonupoBaHus, Storage Express
System) cnyxuTt gnsa pe3epBHOro KoNMposaHus MHOOPMaALUN B KPYMHbIX
MHOrocepBepHbIx ceTax. CepBep MCMOb3yeT HAKOMUTENN HA MarHUTHOW NeHTe
(CTpMMMEPBI) CO CMEHHBLIMU KapTpuaXKamMm eMKOCTblo A0 5 6ainT. ApXnBaUVOHHbIN
cepBep 00bI4YHO BLIMOJHAET eXXeAHEBHOE aBTOMATMYECKOE apXMBMPOBaHME CO CXATUEM
MHbOpMaLMM OT cepBepoB M paboymx CTaHUM MO cueHapuio, 3agaHHOMY
aZIMVUHUCTPATOPOM CETU (ECTECTBEHHO, C COCTAB/IEHNEM KaTanora apxmea).

dakc-cepBep (Net SatisFaxion) - BelaeneHHas paboyas CTaHums ofisi opraHMsaumm
3ddekTnBHON MHOroagpecHom @G akCUMMUIbLHON CBA3M C HECKOJIbKMMM
dakcMogeEMHbIMM NaaTaMm CO cneuyunanbHOW 3awmnmtonm MHpopmauum oT
HECaHKLMOHMPOBAHHOIO OCTyna B NMpoOLEecce nepenayn, ¢ CUCTEMOMN XPaHEHUSN
3NEKTPOHHbIX HAKCOB.

MouToBsbili cepeep (Mail Server) - T0o e, 4TO 1 pakc-cepBep, HO A OpraHL3LMn
3NEKTPOHHON MOYThI, C 3/IEKTPOHHLIMW NOYTOBLIMU SLLMKAMMU.

CepBep neuatu (Print Server, Net Port) npegHasHayeH ansa apdeKTUBHOro
MCMNONb30BAHUS CUCTEMHBIX MPUHTEPOB.

CepBep TenekoHdepeHUuUn nMeeT CUcTeMy aBToMaTU4eckoi o6paboTkn
BUAOEON300paxeHnin n ap.

6.4.6. NepeHoCHbIe KOMIMbIOTEPbI

MepeHoCcHble KOMMbIOTEPDI - OLICTPOPA3BUBAIOLLMIACS NOOKIACC NEPCOHANBbHbIX
KOMMbIOTEPOB. BONbLUMHCTBO NEPEHOCHBIX KOMMBIOTEPOB MMEKOT aBTOHOMHOE NUTaHne
OT aKKyMyniTOPOB, HO MOTYT NOAKNO4ATLCH U K ceTU. B kavyecTBe BMOAEOMOHUTOPOB
Y HUX MPUMEHSIOTCS MIOCKME C BUAEONPOEKTOPOM XNAKOKPUCTAINYECKNE OUCTITIEN,
pexe — NIOMUHECLLEHTHbIE, ANS Npe3eHTauunii nnm ra3opaspsigHble.

HapawuvBaHne annapaTHbiX CPEACTB Y MHOMMX MEPEHOCHbIX KOMMbIOTEPOB
BbIMOJIHAETCSH NOAK/OYEHMEM MNAT CreunanbHOM KOHCTPYKLMK, Tak Ha3blBaeMbIX
PCMCIA-kapT (Cneundunkaumsa Personal Computer Memory Card International Associa-
tion). bonbwmnHcTBO PCMCIA-kapT nognepxmBaioT TexHonoruio Plug and Play, He
Tpebylouwyio A0NOJHUTEeNbHOW nnaTtbl BkAtoYeHusa MK mnn kakoin-nnbo ero
LOMNONIHUTENBHON HACTPOWMKM.

Hapsay ¢ nnatamu O3Y ucnonb3ytoTcsd 6onee nHTeHcmBHO nnathl MN3Y un Flash-
namsTu, nocnegHne y MMHMaTiopHoix MK 4acTto NnpMMeHSoTCst BMECTO AMCKOBOW NamMsaTy.

KnaBuaTtypa 4auwie BCero 4ytb ykopodeHHas: 84-86 knasuw (Bmecto 101 y
HacToJbHbIX 1K), HO MOXET MMeTbCH pasbemM AN NOAKIIIOHEHVS 1 NOSIHOM KNaBmaTtypbl,
Yy HEeKOTOpbIX MoAenen knaevatypa packnagHas. ¥ MUHWATIOPHbIX KOMMbIOTEPOB
Knaemartypa 6bIBaeT Tak Mana, 4To A HaXaTus KNaBuLL UCMNONb3YeTCs cneLmanbHas
yKa304ka.
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B kauectBe MaHunynaTopa (YCTPOWCTBa ykadaHus) 0OblYHO MCMONb3yeTcs He
Mbllb, @ TPEKOOoN, TPEKMOMHT 1 Tpeknag,

Tpek6on (Track Ball) - nnactmaccoBbiii wap gnametpom 15 -20 mm,
BpaLLlaoLLMics No NtoboMy HanpaBIeHWIO (HAaNOMUHAIOLLMIA CTaLMOHAPHO YKPEMIEHHYIO
NEPEBEPHYTYIO MbILLb).

TpeknoitHT (Track Point) - rmbkas cneumanbHas knaeuvla Ha kKnaBmMaType Tuna
nacTuka, npornd KOTOPOWM B HYXXHOM HarnpaBiieHUN nepemMeLLaeT Kypcop Ha akpaHe
aucnnes.

Tpeknap (Track Pad unn Touch Pad) - He6onbLLO/ NNaHLWEeT, padMeLLeHHbI Ha
6n10Kke knaBmaTypbl U coAepxXalmii nog TOHKOW MNEHKOW ceTb NPOBOAHWUKOB,
BOCMNPUHUMAIOLLMX NPW JIEFKOM HaXXMMe HanpaBiieHNE NepeMELLEHNS HAXKNMAIOLLETO
obbekTa, HanpuMmep nanbua. MpUHATBLIN cMrHan Mcnonb3yeTcs ANs ynpaBneHus
KYPCOPOM.

MprMeHSIOTCH B NEPEHOCHbLIX KOMMNbIOTEPAX M CEHCOPHbIE 3KPaHbI, B KOTOPbLIX
NMPMKOCHOBEHMNE K UX NOBEPXHOCTM 0BYC/IOBNNBAET NepeMeLleHne Kypcopa B MECTO
NMPUKOCHOBEHUS 1N BbIOOP MpoLeaypbl N0 MEHIO, BbIBEAEHHOMY Ha 3KpPaH.

lMepeHOoCHbIe KOMMNbIOTEPLI BECbMa PasHo0bpasHbl: OT FPOMO3AKNX U TXKEebIX
(oo 15 kr) nopTaTMBHbIX Pabo4mx CTaHUNM A0 MUHMATIOPHBIX 3N1IEKTPOHHbIX 3aNUCHbIX
KHMXKeK maccon okono 100 r. XapakTepuCTUKM HEKOTOPbIX MEPEHOCHbLIX KOMMbIOTEPOB
npueeaeHbl B Tabn. 17.

Tabnuua 17. CpaBHUTENBHbIE XapPaKTEPUCTUKM NEPEHOCHBLIX KOMMbIOTEPOB

ITapameTp Nomadic Lap Top Note Book
[poueccop Pentium Pentiun Pro 486 SLX
RISC Pentium Pentium
Macca, kr Ho 15 5-10 Ho 1,5
I"abaputsl, cM 40x30x20 35x25x10 25x15x6
O3VY/I13Y, Mbaiit Jo 64 Jo 64 Ho 12
HXMJ, I'Gaiit, He 2 1 0,5
Oonee
Flash, M6aiit - - 20
CD-ROM (moxer Ha Ja Ha
OBITh)
Jlnaronanb 3kpaHa, cM Jo 50 Jo 40 Ho 26
Paspemenue nukcenei, 1024x760 640x480 800x600
He Oosee
Knasuatypa (Tum) Crangapt- CrangapTHas IlopratuBHas
Has U yKO-
pouyeHHas
Manunynsitop (Turm) Mpbl1ib, Tpexbon, Tpek- Tpexboi, Tpek-
TpekOoI MOWHT, TPEeKMaJ TOMHT, TPEKIaJ
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MopTaTuBHble paGoyme cTaHuumn - Hanbosiee MOLLHbIE U KPYMHbIE MEPEHOCHbLIE
MK (Nomadic). OHn odopmnaoTcs 4acTo B Buae YemogaHa. Mx xapaktepucTukm
aHanornyHbl XapakTepucTmkam ctaumoHapHbix MK - paboynx ctaHuunii:

- MOLLHbIE MMKponpoueccopskl, Yacto Tnna RISC, ¢ TaktoBon yactoTtor oo 300
Ml

- onepaTtuBHas NamMsaTb €MKOCTbIO A0 64 M6aiiT;

- rurabanTHble ANCKOBbLIE HAKOMUTENN;

- ObICTPOOENCTBYIOLLNE MHTEPDENCHI;

- MOLLHbIE BUAE0a[ANTEPLI C BUAEONAMSATLIO A0 4 M6anT.

Mo cyuwecTBy, 3T0 06ObIYHbIE paboumMe cTaHUMKU, NUTAKOWMECS OT CETU, HO
KOHCTPYKTUBHO 0OPMIIEHHBbIE B KOprnyce, yA0OHOM AN MeEpPEHOCca, MMeloLLme, Kak
1 BCce nepeHocHble MK, NNoCKNi XUAKOKPUCTANIMYECKNA BUAEOMOHUTOP Knacca He
Bbilwe VGA. lMNMopTatmBHblie paboyme CTaHuunM OObIMHHO VMMEKT MOAEMbI U MOTMyT
onepaTyBHO NOAKMIYATLCS K KaHanam CBA3u A1 paboThbl B BbIYUCANTENLHOM CETU.

OTOT TUN NEPEHOCHbBIX KOMMNBLIOTEPOB MOXET 3P HEKTUBHO MCMNOML30BATLCS ONA
Bbl€3HbIX Npe3eHTauunii, 0COBEHHO NPV HANMYNN CPEACTB MYNbTUMEAMNA, HO MOXET
C YCMNEeXOM NPUMEHSTLCS U B CTALMOHAPHOM BapuaHTe, NO3BONSAS 9KOHOMUTb MECTO
Ha paboyem cTone.

MopTaTuBHbIE (HaKONEHHbIe) KOMMbIOTEpPbl TuNa “LapTop” odopmnaioTcs B
BMAe HebOoJMbLIMX YEeMOAAHYMKOB pasMepoM cC “‘gunaomat”, mx macca obbl4HO B
npepenax 5 - 10 kr. AnnapaTtHoe 1 nporpaMmmHoe obecrnedyeHne No3BoseT UM
YCNEeLwHOo KOHKYpMpoBaTth C aydwmnmMmn ctaumoHapHeimu K. B coBpemeHHbix Lap Top
4acTo UCNOJb3YTCA MUKponpoLieccopbl Pentium, Pentium Pro ¢ 6o5bLUo TakTOBOW
yacToToii (o 200 MI'u); onepaTuBHasa namsaTb Ao 64 M6aiiT; HakonNuTe b, Ha XXECTKOM
ancke emkocTbio Ao 1200 M6aiiT, 4acTo CbeMHbIN;, BO3MOXHO Mcnonb3oBaHne CD-
ROM u gpyroro MynbTMMeannHoro obecneyeHust.

KomnbloTepbl-610kHOTHI (“Note Book un Sub Note Book) BbimonHsOT BCe
bYyHKUMM HacTONbHbIX K. KOHCTPYKTMBHO OHM OMOPMIEHbI B BUAE MUHUATIOPHOIO
yemogaHumka (MHorga CO CbEMHOM KPbILKOW) pasmMepoM ¢ Hebonbluylo KHury. Mo
CBOWM XapakKTepUCTUKamM BO MHOroM coBMnagatoT ¢ Lap Top, OTAnYasachb OT HUX JILLb
Pa3MepPoOM N HECKOJIbKO YMEHbLLEHHbIMU 06 beMaMm ONepaTnBHOM N ANCKOBOW NamMaTh
(amckosopg “dnonnn” n BUHYECTEP 4acTo BHELWHWE). BMecTo BUHYEeCTepa HEKOTOpbIE
mozenm, ocobeHHo cpeam Sub Note Book (ymMeHbLLeHHbIn BapuaHT Note Book), nmetot
3Heprosasucumyto FLASH-namate emkoctbio 10 - 20 M6aiiT.

MHorve Mofenn KoMnbloTEPOB-6I0KHOTOB MUMEIOT MOAEMbI A1 NOLKITIOYEHNS
K KaHasny CBA3M U COOTBETCTBEHHO K BbIYUCUTENLHOW ceTn. HekoTopble 13 HUX ans
AONCTaHUMOHHOro 6ecrnpoBoaHOro obmeHa nHdopmMaumen ¢ ApyrmmMmmn KoMnbiloTepamm
060opyaoBaHbl paaMoMoAeEMaMU 1 ONTOSNIEKTPOHHBIMU MHMPaKpPaACHBIMY NopTaMn. 3Tn
nopTbl 06eCnevMBaT MEXKOMMbIOTEPHYIO CBA3b HA PACCTOSHMM HECKONBbKUX AECATKOB
METPOB M B MNpegenax npsamMolr BUOMMOCTU. BO3MOXHOCTb CBA3U MHOULMPYETCSH
NOsIBIEHMEM Ha 3KpPaHE KOMMblOTEpa CneunanbHOW NUKTOrpammel. NmeloT
XUAKOKPUCTANIIMYECKME MOHOXPOMHbIE U LIBETHbIE AMCMIEN HEOONLLLOro pa3mMepa.
KnaBmartypa Bcerga ykopo4deHHasa, maHunynartopsl Tuna Track Vomt n Track Pad.
HapawmBaHune pecypcoB BbinofHgaeTcsa kaptamm PCMCIA.

MutaHne Note Book ocyuwecTBngaercsa OT MOPTATUMBHbLIX akKyMyNlSTOPOB,
obecneunBalroLLMX aBTOHOMHYIO paboTy B TedeHne 3-4 4. B cnydae nMcnosib3oBaHUs
VOHONMNTUEBBIX aKKyMyNSiTOPOB BPEMSI HEMPEPbLIBHOM paboThbl yBenuumeaeTcs o 11
Y.

Jinpepamm cpean Note Book, no-enanmomy, asnaiotca mogenn IBM ThinkPad,
onpegengowme ctaHgapT cpegu atoro nogknacca MK, Ho nmetoTcsa Bbligatowmecs
npeactasutenu Note Book 1y mHorux gpyrmux dmpm: Toshiba, Compaq, Hewlett-Packard
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n gp. Hanpumep, Note Book dupmbl Compaqg LTE 5000 vmeet MI1 Pentium un
MOZYJIbHYIO, NErKO MOANMULIMPYEMYIO CTPYKTYPY C BO3MOXHOCTbIO paclumperuns O3Y
no 72 M6aiT, puckoByto namsTb - 0o 5,4 6arita n nokanbHyto WwnHy PCIl, nutaHmsa ot
OBYX aKKyMyNsTOpOB, ob6ecneyrBalollee aBTOHOMHYO pabdoTty Oo 16 u.

KapmaHHble komnbloTepsbl (Palm Top, 4TO 3HaYMT “HanafoHHbIE”) UMEIOT Maccy
okono 300 r, TUNUYHbIE pa3Mepbl B C/IOXEHHOM cOCTOsSHMM 150x80x25 mmMm. 310
NMONIHOMPAaBHbIE MEPCOHaNbHbIE KOMMbIOTEPHLI, UMEOLLME MUKPOMNPOLECCOP,
onepaTuBHYIO 1 MOCTOSIHHYIO NaMSATb, 0ObIYHO MOHOXPOMHbIN XUAKOKPUCTANTMYECKNIA
[ucnnei, NopTaTMBHYIO KnaBuaTtypy, NOpT - pasbeM AJ1 NOAKIOYEHMS B LLensx oOMeHa
nHdopmaumer K ctaumoHapHomy [K.

AnekTpoHHble cekpeTapu (PDA - Personal Digital Assistent), nHorga nx Ha3bl-
BatoT Hand Help - py4Hoin nomMmowwHmK. OHM nmetoT popmMat kapMaHHOro KoMnbloTepa
(maccoii He 6onee 0,5 kr), HO 6onee WMPOKME GYHKLMOHANbHbIE BO3MOXHOCTH,
Hexenn Palm Top. B yacTHOCTW: annapaTHOe M BCTPOEHHOEe nporpaMmMHoe
obecrneyeHne, OPMEHTMPOBAHHOE HA OPraHM3aumio SNEKTPOHHbLIX CNPaBOYHUKOB,
XpaHaLWMX MMeHa, agpeca n Homepa TenedoHOB, MHGOPMALMIO O PACMOPSAKE AHS U
BCTPEeYax, CANCKN TeKyLuX aen, 3anmcu pacxodoB 1 T.M., BCTPOEHHbIE TEKCTOBbIE, a
VHorga v rpadunyeckme pefakTopbl, 3N1EKTPOHHbIE Tabaumubl.

BonbwnHcTtBo PDA nmetoT Moaembl M MOryT 0OMeHMBaTbCA MHPOPMaLMeEn C
opyrumun MK, a npy NOgKAYEHUN K BblYUCANTENbHON CETU MOryT nofayvyaTtb U
OTNPaBAsATb 3NEKTPOHHYIO NoyTy n dakcbl. HekoTopble U3 HUX UMEIOT Jaxe
aBTOMaTU4eCckne HomepoHabupatenu. Hoeenwmne mogenu PDA ons ANCTaHLUMOHHOIO
6ecnpoBogHoro obmeHa mHdbopmMauuveinn ¢ gpyrumum KomnbtoTepamm ob6opynoBaHbl
pagmomogemamMu 1 MHdpakpacHsIM1 NopTamu.

PyuHoi BBOA, MHpOPMAaLMM BO3MOXEH C knaBuaTtypbl. Knasmnatypa tvna QWERTY
y mogenen HP 100LX, Casio Boss, Psion Series. ¥ mogeneii Newton Message Pad,
Dyna Pad, Versa Pad v ap. nmeetcs “nepbeBoi” BBOM: CEHCOPHbLIN 3KpaH, ykaska
(Nepo) n akpaHHasa aMynauusa KnaBuaTypbl. YKazkom MOXHO “HaXMmMaTb” KNaBuLLIN Ha
akpaHe. Y HekoTopbIX Moaenei, Hanpumep Sharp Wizards, nmeetcs rubpuaHbIi BBOA;
C KnaBumaTypbl, A9 BbIOGOpPA MYHKTOB MEHID U HEKOTOPLIX PYKOMUCHLIX 3anucen -
nepbLEBON BBOA,

OneKkTpoHHbIE CeEKPeTapy O0ObIMHO MMEIOT HEDOJBLLION XUAKOKPUCTANINYECKNA
ancnnen. Aucnneit MoxXeT ObiTb pa3MelleH B CbeMHOW KPbILLKE KOMMbOTEpPa.

ONEeKTPOHHbIE 3anuUCHbIe KHWXKKU (Organizer - opraHainsepbl) OTHOCATCS K
“neryvanwen kateropmm” NOPTaATUBHBIX KOMMbIOTEPOB. K 3TOM KaTteropmm KpoMe Hmx
OTHOCSTCS KaJIbKyNIATOPbI, 3NIEKTPOHHbIE NepeBoaYnKn 1 op. Iix Macca He npeBbilaeT
200 r. OpraHaii3epbl NoONb30OBaATENIEM HE MPOrpPpaMMUPYOTCS, HO coaepxaTt
BMECTUTENIbHYIO NaMsTb, B KOTOPYIO MOXHO 3anucaTtb Heobxoanmyo nHdopmaumio 1
OTPEenaKkTMpoBaTh ee C MOMOLLbIO BCTPOEHHOIO TEKCTOBIO peaakTopa. B namaTn MoxHO
XPaHUTb OEeN0oBble MUCbMa, TEKCTbl COrMalleHnii, KOHTPAKTOB, PAacrnopsaaokK AHS U
[enoBblX BCTpeY. B opraHansep BCTPOEH BHYTPEHHUI TalMep, KOTOPbIN HanoMuUHaeT
3BYKOM O 3anflaHMPOBaHHOM Jene B 3afiaHHoe BpeMs. EcTb 3awumta nipopmaumm ot
HECaHKLMOHNPOBAHHOIO A0CTyNa, 06bIYHO MO Naposto.

B 21eKkTpoHHOM 3anMCHOM KHNXKE eCTb Pa3bemM A9 NOAKIIIOHEHUS K KOMIMbIOTEPY
1 HeBONbLLIO MOHOXPOMHbIN XUAKOKpUCTanan4eckuii aucnneii. bnarogaps H1M3komy
noTpebeHnI0 MOLLHOCTI NUTaHNE OT akkyMynsaTopa obecnednBaeT 6e3 Nnoa3apsakm
XpaHeHne nHdopmaumm oo 5 net. K coxaneHuio, 60nbLWIMHCTBO OpraHai3epoB He
pycUOUUMPOBaHbI, @ NPOrpaMMHyio pycudukaumio caenatb HEBO3MOXHO.
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6.5. TeHaeHUUN pPasBUTUA BbIMMCJIUTEJIbHbLIX CUCTEM

[(naBHOM TEHAEHUMEN Pas3BUTUS BbIHUCAUTENBHOM TEXHUKN B HACTOSILLLEE BPEMS
ABNSETCS panbHellwee paclumpeHue cdep npumeHeHns 9BM n, kak cnepcrteue,
nepexon OT OTAENbHbIX MALWWH K UX CUCTEMAM - BbIYUCAUTENbHBIM CUCTEMAM U
KoMnnekcam pa3HooOpas3HbiX KOHOUrypauumin ¢ WMPOKUM AMana3oHOM
bYHKUNOHANBbHbIX BOSMOXHOCTEN U XapakTePUCTUK.

Hanbonee nepcnekTuBHbIE, CO34aBaeMble Ha OCHOBE MepPCOHasnbHbiX IBM,
TeppuTopmanbHO pacnpenesieHHble MHOTOMALUMHHBIE BbIYUCANTENbHBIE CUCTEMbI -
BblYNCNUTESNbHbIE CETU - OPUEHTUPYIOTCS HE CTOJIbKO Ha BbIYMCAUTENbHYIO 006paboTky
MHbdOpMaLnUN, CKOIbKO Ha KOMMYHUKALUMOHHbIE MHPOPMALUOHHbIE YCNYrn:
3NEKTPOHHYIO MOYTY, CUCTEMbI TENEKOH)EPEHUNI 1 MHPOPMALMOHHO-CNPaBOYHbIE
CUCTEMBI.

CneunanncTbl cYMTaloT, 4TO B Havane XX| B. B UMBMIM3OBAHHbIX CTpaHax
nPOn3onaeT CMeHa OCHOBHOI MHPOPMAaLMOHHOW cpefbl. YaenbHble 06beMbI
MHdpopmauum, nonyd4aemoli obWECcTBOM MO TPAAMUMOHHBIM NHOOPMALMOHHbBIM
KaHanam (pagvo, TeneBuaeHne, nevaTsb), OyayT HENPEPBIBHO CHMXATLCS, U MO pacyeTam,
K 2030 r. cocTtaBuT NnWwb 5-7% oT obwero ob6bema uUHdpopmaumm. B Toxe Bpems
00beM MHOOPMaUUK, pacnpoCTPaHAEMON MO KOMMbIOTEPHLIM CeTsSM, UMeeT
TEeHOEHUMIO K MOCTOAHHOMY POCTy 1 K 2030 r. MOXeT COOTBETCTBEHHO COCTaBUTb A0
95-93% o6wero o6bema UHGopMaLmu.

Yxe cerogHsl nonb3oBatensm rnobanbHOM BblYMCIUTENBHOM ceTu Internet ctana
DOCTYMHOWN nMpakTndeckn nbas HaxoadaLlasacd B XPaHWIULLAX 3HAHWUINA 3TOW CeTn
HEKOHpMaeHUmansHas nHdopmaums. MoOXHO noYnTaTb UAKM NOCMOTPETb, HANPUMep,
NO6YI0 N3 HECKOMBKMX COTEH PENUIMO3HBIX KHUT, PYKOMUCEN N KapTyH B GubnnoTeke
BaTtukaHa, odopmneHHbix B BUAe ¢annos, nocnywatb My3blky B KapHern Xonn,
“3arnaHyTb” B ranepen Jlyepa nam B kabuHeT npe3ugeHta CLLUA B Benom pome.
Monb3oBaTenn 3TOM CynepceTy MOryT MOMyYUTb AN U3YHEHUS MHTEPECYIOLLYIO UX
cTatbio MM NOABGOPKY CTATeN MO HYXHOW TemMaTtuke, “onybnukoBaTtb” B CETU CBOIO
HOBYIO paboTy, 06CYaNTb ee ¢ 3anHTepeCcoBaHHbIMM cneuyanncTamu.

B cetu Internet peanmsoBaH NnpuHLUMN “runepTekcTa”, CornacHoO KOTOPOMY aBOHEHT,
BblOMpas BCTPEYaoLLMECH B YNTAEMOM TEKCTE KJIKOYEBLIE C/IOBA, MOXET MOJy4nTb
HeobXxoaAnMble OOMNOJSIHUTESNIbHbIE MOSICHEHUS U MaTepuanbl ons yrnybneHus B
n3zydyaemyto npobnemy. Mcnonb3ya aTOoT NpUHUUN, aBOHEHT MOXET Mpo4YnTaTh
3NEKTPOHHYIO ra3eTy, NePCOHNPULNPOBAHHYIO Ha NIOOYI0 TOUKN MHTEPECYIOLLYIO Eero
TEMaTUKy, ¢ Noboi cTeneHbio NoaPOOHOCTU U AOCTOBEPHOCTU. DNEKTPOHHAS NoYTa
Internet no3BonseT Nony4MTb NOYTOBOE OTNPABEHNE U3 NIOOON TOUKM 3EMHOIO LLapa
(roe ectb TepMUHanNbl 3TOM ceTn) Yepes 5 ¢, a He yepes3 Heaeno nnu Mecsu, Kak aTo
VMEET MECTO MNPU MCMNOJIb30BAHUN OObIYHON MOYThI.

B Maccauycetckom yHuBepcuteTe (CLLIA) co3maHa 3nekTpoHHas KHUra, Kyaa MOXHO
3anncelBaTh 00Oy MHPOPMALMIO U3 CETU. YUTaTb 3TY KHUTMY MOXHO, OTKJ/TIOYUBLLMCH
OT CETM aBTOHOMHO, B Nto6boM mecTe. Cama kHura B TBEPAOM NepensieTe, COAEPXUT
TOHKNE XUAKOKPUCTaNIM4YeCckue UHANKATOPbI-CTPaHuUUbl ¢ 6ymaroobpasHoi
CUHTETUYECKOW MOBEPXHOCThLIO N BbICOKMM Ka4yeCTBOM “nedyaTtun’”.

Mpu paspaboTtke n co3gaHnm cobcTBeHHO IBM CyLLECTBEHHbIA N YCTONUYUBHIN
NPUOPUTET B MOCNEANHE TOAbl UMEIOT CBEPXMOLLHbIE KOMMbOTEPLI-Cynep3BM u
MWHNATIOPHBbIE U CBEPXMUHMATIOPHBLIB MK. BeayTtcs, kak yXe yka3blBanoCh, MONCKOBLIE
paboTbl No co3paHuio IBM 6-ro nokoseHus, 6asmpylomxcs Ha pacrnpeneneHHomn
HENPOHHON apXUTEKTYPE, - HEMPOKOMIMbIOTEPOB. B 4acTHOCTN, B HEMPOKOMIMbIOTEPAX
MOTYT UCMNOJIb30BaTbCA YXE MMEILLNECs crneunanm3nmpoBaHHble ceTeBble MI -
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TpaHCnbIOTEPLI. TPaAHCNBIOTEP - MUKPOMPOLIECCOP CETU CO BCTPOEHHbLIMY CPeACTBAMU
cBs3n. Hanpumep, TpaHcnbioTep IMS T800 npu TakToBOI YactoTe 30 MIU nmeet
ObicTponeiicTeme 15 mnH on/c, a TpaHcnbloTep Intel WARP npu TaktoBoi Yyactote 20
Ml - 20 mnH on/c (06a TpaHcnbloTepa 32-paspsaHbie).

Bnunxarimne nporHo3bl N0 CoO3aHNI0 OTAENbHbIX YCTPONCTE SBM:

- MuKponpoueccopbl ¢ 6bicTpoaencTenem 1000 MIPS n BcTpoeHHoOM namaTbio 16
M6aiiT;

- BCTPOEHHbIE CeTEBbIE U BUAEOMHTEPDENCHI;

- nnockue (TonawmHon 3-5 mMM) kpynHodopmaTHble AMCMNEN C pas3peLlatoLLeit
cnocobHocTeio 1000x800 nukcenein n 6onee;

- NopTaTMBHbIE, Pa3MEPOM CO CMMYEYHbIN KOPOBOK, MarHUTHbIE ANCKN EMKOCTbIO
6onee 100 M6anT. TepabalTHble OUCKOBbIE MACCUBbLI Ha UX OCHOBE chAenaioT
NPaKTU4YECKU HEHYXHBIM CTUPAHME CTapol nHdopmMaumn.

MoBcemMecTHOe MCMNoJIb30BaHNE MyJbTUKAHAJbHbLIX LUMPOKOMOJSIOCHbLIX paguvo- ,
BOJIOKOHHO-OMTMYECKMX, a B Npenenax npsiMoin BMOUMoCT U MHGpakpacHbIX KaHanoB
obmMeHa MHdboOpmMauuen mexay KomnbloTepamMm obecnedymT npakTU4ecku
HeorpaHMYeHHyo NPOMYCKHYIO CNOCOBHOCTL (TpaHcdep A0 COTEH MUIMOHOB AT B
cekyHay).

LLinpokoe BHeapeHne CPeacTB MynbTMMEAMa, B MEPBYD ovyepenb ayamo- u
BNOEOCPEeACTB BBOAA U BbiBOAA MHMOPMaALUMM, NO3BONAT 00LWATLCSA C KOMMbIOTEPOM
Ha ecTeCTBEHHOM s3blke. MynbTuMenma Henb3s TpakToBaTb Y3KO, TOJIbKO Kak
MmynbTumeama Ha MNK. MoXxHO roBopuTb O GLITOBOM (OOMALUHEM) MynbTUMEOMa,
BKJItoHatoLLem B cebs u MK, 1 uenyio rpynny noTpedbuTenbCkux yCTPOMCTB, A0BOASALLMX
NoTOKM MHGOPMaLMM A0 NOTPeBUTENS U aKTUBHO 3abupatoLumx MHGOopMaUMIO Y Hero.

OTOoMYy yXe ceitqac cCnocoOCTBYIOT:

- 3apoXaaloLmecst TEXHONOrMm Meama-cepBepoB, CNOCOOHbLIX cOBMPATb U XpPaHUTb
orpomMHeriwmne o6beMbl MHPOPMALUM N BbiAAaBaTb €€ B PeasibHOM BPEMEHU MO
MHOXECTBY OZIHOBPEMEHHO MPUXOASALLMX 3aNPOCOB;

- CUCTEMbI CBEPXCKOPOCTHbIX LUMPOKOMOSIOCHBIX MHDOPMALMOHHBIX MarucTpanen,
CBSI3bIBAIOLLIME BOEONHO BCE NMOTPEOUTENLCKME CUCTEMBI.

Ha3BaHHble OXMaaeMble TEXHONOMMU U XapakTepPUCTUKM ycTponctes IBM
COBMECTHO C UX 0O0OLWelr MuUHuaTiopu3aumen MoryT caenatb BCEBO3MOXHbIE
BbIYMCNUTESNIbHbIE CPEACTBA U CUCTEMbI BE3AECYLLMMM, NMPUBbLIYHBIMU, 0ObIAEHHBIMU,
€CTECTBEHHO HACbILLAIOWUMN HaLly NMOBCEAHEBHYIO XU3Hb.

MHdbopMaumnoHHaa peBonloumnsa 3aTPOHET BCE CTOPOHbI XU3HEAEATENbHOCTH,
NOSIBATCSH CUCTEMBbI, CO34AI0LLINE BUPTYaSIbHYIO PEANIbHOCTD:!

- KOMMbIOTEPHbLIE CUCTEMBI - Npu paboTe Ha OBM c “ApyXecTBEHHbIM
nHTepdeincom” aboHeHTbI NO BuagokaHany 6yaoyT BUOeTb BUPTyasibHOro cobecenHunka,
aKTUBHO 06WaTbCd C HUM Ha €CTEeCTBEHHOM PEYEBOM YpOBHE C ayauo- u
BUAEOPa3bACHEHMSAMU, cCOBETAMM, Noackaskamu. “KomMnbioTepHoe 0gnHOYeCTBO”, Tak
BPEeOHO BAUSIIOLLLEE NCUXUKY aKTMBHbIX NOnAb3oBaTenen 9BM, ncuesHer;

- CUCTEMbI @aBTOMATU3NPOBAHHOIO 00Y4YeHUs - MPU HaNMYMM 06paTHO BUAEOCBA3N
aboHeHT ByaeT 06LaTbCsa C NEPCOHANIbHBIM BUPTYaJIbHbIM YHUTENEM, YYUTLIBAKOLLMM
NCUXONOrM0, NOArOTOBAEHHOCTb, BOCAPUUMYMNBOCTb YHEHUKA;

- Toproensa - nio6on ToBap OyaeT CONPOBOXAATbCS HE MarHUTHbLIM KOAOM,
HaHECEHHbIM Ha TOProOBbIA APJblIK, @ aKTUBHOW KOMMbLIOTEPHOM Tabnnykom,
OVCTaHUMOHHO obLaloLencs ¢ NoTeHUManbHbIM NoKynaTenemM n coobLiatoLein BClo
HeoOxoauMyto eMy MHDOPMaUMIO - YTO, rOe, KOrAa, Kak, CKOMbKO U MOYeM.

TexHunyeckoe obecrneveHne, HeoOxoouMoe AN CO3AaHUs Takmx BUPTyasbHbIX
cucTem:
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- DeleBble, MPOCTbIE, NOPTATUBHbLIE KOMMbIOTEPLI CO CPEACTBAMU MYbTUMEANA;
- NporpaMMHoe obecneyeHne ons “Bes3necylmx”’ NpuIoXKeHuit;
- MMHWATIOPHbIE NpreMonepenatoLLe pagnoycTpoicTBa (TpaHCUBepbl) [OJ151 CBA3U
KOMMBbIOTEPOB APYr C APYrOM U C CETbIO;
- pacnpepeneHHble LMPOKOMOJIOCHbIE KaHaslbl CBSA3U U CETU.
MHorue npegnocbUikn Ans Co34aHNS yka3aHHbIX KOMMOHEHTOB U MX NPOCTeNLLIMe
npoobpasbl yXe CyLLEeCTBYIOT.
Ho ecTb n npobnembl. BaxHeilwas m3s Hux - obecneyvyeHune npas
VMHTEeNNeKTyanbHO COBCTBEHHOCTU N KODUAEHUMANBHOCTU UHPOPMaLMK, YTOObI
JINYHAs XN3Hb KaXI0ro U3 HAc He cTana BceobLUyM OOCTOSHUEM.

7. NIPOrPAMMHbBIE CPEACTBA PEAJIUSALIUN
NMHDOPMALIMOHHbIX MPOLIECCOB

Kak ykasblBanocb BbllLEe, MEPCOHAbHbIE KOMMBIOTEPBI - 3TO YHUBEPCAJIbHbIE
ycTpoiicTBa ans 06paboTtkm nHpopmaummn. B otanume ot TenedoHa, marHmtodoHa
nnn Tenesusopa MK ocyLLecTBNSIOT TONbKO 3apaHeee 3aN0XEeHHbIE B HUX DYHKLNN.
MepcoHanbHble KOMMbIOTEPDI MOTYT BbIMONHATL No6ble AeicTBusA No obpaboTke
nHdopmaumu. Ing 9Toro Heo6xoaMMO COCTaBUTh A1 KOMIMbIOTEPA HA MOHATHOM EMY
A3bIKE TOYHYIO U1 NOAPOOGHYID MOCNefoBaTENbHOCTb MHCTPYKUMIA (T.€. nporpamMmy),
Kak Hapo obpabaTbiBaTb MHPopmMauuio. Cam no cebe komnbioTep He obnapaet
3HaHUSIMW HX B OZLHOM 0651aCTM CBOENO NPUMEHEHUS, BCE 3TV 3HAHMSI COCPEA0TO4EHbI
B BbIMONHAEMbIX Ha KOMMblOTEPE nporpammax. Moatomy yvacto ynotpebnsemoe
BblpaxxeHmne “koMnbloTep caenan” (noacyuTan, HapMcoBasn) 03HayaeT POBHO TO, YTO
Ha KOoMMbloTepe Obina BbIMOJIHEHA MporpamMma, KoTopasi No3BoAua BbIMNOJIHUTh
COOTBETCTBYIOLLEE fieNcTBUE. MeHss nporpamMmbl st KOMMNbIOTEPA, MOXHO NPEBPATUTL
ero B paboyee MecCTo ana Oyxrantepa UamM KOHCTPYKTOPa, CTaTUCTMKA WX arpoOHOMA,
pPenakTMpoBaTh HA HEM OOKYMEHTbI UK Urpatb B Kakylo-HMOyab nrpy. [pu cBoem
BbIMNONIHEHMM MPOrpaMmbl MOTYT MCMOJIb30BaTb Pa3/INYHbIE YCTPOMCTBA KOMMbIOTEPA
ONng BBOOA M BbIBOAA AaHHBIX, MOAOOHO TOMY KakK YelloBEYeCKMIA MO3r MOSb3yeTcs
opraHamu 4yBCTB A8 MOSY4EHMS U nepenaydn nHdopmaumnn.

Takum obpasom, Ang adpdPeKTUBHOrO UCMNONb30BAHMSA KOMMbOTEPA
HEOOXOAMMO 3HATb HA3HAYEHMEe U CBOWMCTBA HEOOXoAUMbLIX Mpu pabdoTe C HUM
nporpamMm.

7.1. Pa3zHOBUAHOCTU nporpamMmm Anss KOMMNbIOTEPOB

MporpamMmmel, paboTatoLLme Ha KOMMbIOTEPE MOXHO Pa3fiesnTb Ha  TPpW KaTeropun:

- NpUKiagHbie NPorpaMmel, HENOCPEACTBEHHO obecrneymBaoLme BbIMOSHEHME
HeoOXxoaMMBbIX NMoJIb30BaTeENs M PaboT: pefakTMpoBaHUE TEKCTOB, PUCOBAHUE KAPTUHOK,
obpaboTka MHOOPMALMNOHHBIX MAaCCUBOB U T.4,.;

- CUCTEeMHbIe NMporpamMmbl, BbINOJHAOWME Pa3/INYHbIE BCNOMOraTesibHble
bYHKUMKN, HAanpuMmep, co3adaHue KOMuMi UCnosib3yemonr mHdopmaumuv, Bbigady
CNpaBoYHON MHPOPMALLMM O KOMMbIOTEPE, MPOBEPKY PABOTOCNOCOOHOCTN YCTPOCTB
KOMMblOTEPA U T.4.;

- MHCTPYMEHTAaJIbHble CUCTEMblI - CUCTEMbl NPOrpaMMmMpoOBaHUg,
obecneynBaloLLmMe CO34aHMe HOBbIX MPOrpaMm Ass KOMMboTepa.

[MOHATHO, YTO rpaHN MexXay yKkasaHHbIMW TPEMS KJlacCaMU YCIIOBHbI, HanpuMmep,
B COCTaB NporpaMmmbl CACTEMHOIO XapakTepa MOXeT BXOAUTb PeAAKTOP TEKCTOB, T.€.
nporpamMma npuknagHoro xapakrepa.
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7.1.1. CucremMHble NnporpamMmmbl

Yncno Bcex pasHOBUOHOCTEN CUCTEMHbIX MPOrPaMM OYEHb BESIMKO, HUXE KPATKO
onucaHbl HEKOTOPbLIE U3 HUX.

Cpeaun Bcex CUCTEMHBIX MPOrpaMm ocob0e MeCTO 3aHMMAET onepauvoHHast
cuctema - nporpaMma, KoTopas 3arpyxaetcs npu BKIOYEHUM KoMmnbioTepa. OHa
OCYLLIECTB/ISIET AMANOr C NONb30BATENEM, YNPABIEHMNE KOMIMBIOTEPOM, Er0 pPeEcypcamMm
(onepatmBHOM NamMsATbiO, MECTOM Ha OUCKaX U T.4,.), 3anyckaeT gpyrne (NpuknagHbie)
nporpamMmbl Ha BbiNosiHeHWe. OnepaunoHHas cuctema obecrneynBaeT rNosib30BaTesto
1 NpuKnagHbIM nporpammam yao06HbIi cnocob obLueHns (MHTepdeiic) ¢ ycTpoiicTBamMm
komnbloTepa. [Ana komnbioTepoB Tuna IBM PC vawe Bcero ucrnonb3yetcs
onepauuoHHaa cuctema MS DOS ¢dupmbl  Microsoft unu coBmecTumble C Hel
onepaumoHHble cuctembl MS DOS ¢upmbl IBM n DR DOS ¢upmebi Digital Research.
MHorpa Ha IBM PC ncnonb3aytoTtcs onepaumoHHble cuctembl OS/2 n UNIX. LUunpokoe
pacnpocTpaHeHne nony4daeT onepaumoHHas cuctema Windows 95, koTopas no3sonser
0Oonee NOMHO UCMNONBb30BaTb NOTEHUMAN NMEPCOHANBHOIO KOMMbIOTEPA.

BaxHbIM K1aCCOM CUCTEMHBIX MPOrpamMm SBNSIOTCS NpPOrpaMmbi-ApanBepbl.
OHu pacwmpsoT BO3MOXHOCTM DOS no ynpaBneHnio yCTponcTBaMmn BBOAA-BbIBOAA
KOMMblOTEPA (KN1aBNATYPOW, XXECTKUM ONCKOM, MBILLbIO U T.1,.), ONEPATUBHOM NaMaTbiO
n T1.4. C NnomMOWbO ApaiBEPOB BO3MOXHO MOOK/OYEHME K KOMMbIOTEPY HOBbIX
YCTPOWCTB UM HECTAHOAPTHOE UCMOIb30BAHNE MMEIOLLMXCS YCTPOMCTB

Becbma nonynapHelii KNacc CUCTEMHbIX MPOrpaMm COCTaBSOT NPOrpaMmbi-
o6onouku. OHu obecrneumBaioT Honee yooOHbIN U HarnaaHbIn cnoco6 obLieHns ¢
KOMMbIOTEPOM, YEM C NMOMOLLIO KOMaHaHOW cTpokn DOS. O605104kM NpeacTaBnaoT
Nnonb30BaTesto KA4eCTBEHHO HOBbIV MHTEpPdEC 1 0cBOOOXAAIOT ero OT AeTanbHOro
3HaHUS onepaunii 1 KoMaHg, ornepauuioHHON cucTeMbl. DYHKUMN OGONbLINHCTBA
obonouek, Hanpumep cemerictea MS DOS, HanpaBneHbl Ha paboTy ¢ ¢arinamm 1
KkaTanoramu n obecneuymBaloT ObICTPLIA NOUCK dailinoB; co3gaHue, NPOCMOTP U
pefakTupoBaHMe TEKCTOBbIX alnioB; BblAady CBeAEHW O pa3MelleHun annos
Ha ANCKax, O CTENEHN 3aHATOCTM AMCKOBOro npocTpaHcTea 1 O3Y.

Bce o60n04kn obecnednBaioT Ty WU WHYIO CTEeNeHb 3awuTbl OT owunbok
nofib30BaTeNs, YTO YMEHbLUAET BEPOSTHOCTb C/ly4alHOrO YHUYTOXEHUS arnoB.
Cpean nmeowmnxcsa obonoyek ang cemeinictea MS DOS Hanbonee nonynspHa
o6onouka Norton Commander.

OnepauuoHHble 000/104KU, B OT/M4YME OT OObIYHBIX MpPOrpamMm-ob0soyek,
He TONbKO AAl0T nosib3oBartentio 6onee HarnaaHble CPencTBa Ans BbIMOJHEHMS YACTO
MCMONb3yEeMbIX AEACTBUM, HO U MPEACTaBASIOT HOBbIE BO3MOXHOCTM AJ151 3aryCKaeMbIX
nporpamMm.

Yaule Bcero aTo:

- rpaduryecknin uHTepdelic, T.e. HaAbop CpeacTB O/ BblBOAAa M300paxeHuin Ha
3KpaH U MaHMMNyIMPOBAHMS UMW, MOCTPOEHNSA MEHIO, OKOH Ha 3KpaHe U T.4,.;

- MyJIbTUNPOrpaMMUPOBaHNE, T.€. BO3MOXHOCTb OJHOBPEMEHHOIO BbIMOSHEHUS
HECKOJIbKUX MPOrpamMm;

- paclMpeHHble cpeacTBa Ans obmeHa MHOOopMaumen Mexay nporpaMmmamu.

OnepaumoHHble 000/I0HKN  YNPOLAKT CO3[AaHME  rpadUyecKux MNporpamm,
npenocTasBnsas  Aas 9Toro 0O0MbLIOE KOMMYECTBO YOOOHbLIX CPEACTB, U PaCLUMPSIOT
BO3MOXHOCTW KOMIMbOTEPA. HO NnaTon 3a 370 ABMSOTCS MNOBbILLUEHHbIE TPEOOBAHNS K
pecypcam koMnbioTepa (ObICTPOAENCTBME, OnepaTUBHAs NaMsTb, EMKOCTb XXECTKOro
avcka).
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K cucTteMHbIM nporpamMmamM MOXHO OTHEeCTW 60JbluOe KONMYECTBO Tak
Ha3bIBaEMbIX YTUANUT, T.€. NPOrpamMM BCMNOMOraTeslbHOro HasHadeHus. Huxe onmcaHbl
HEKOTOPblIE Pa3HOBUAHOCTM 3TWUX NporpamMm. Yacto yTunmtbel 06beauHAIoTCS B
KoMnnekcol, Hanbonee nonynspHole komnnekcbl Norton Utilities, PC Tools eluxe n
Mace Utilities.

7.1.2. BcnomoraresibHbie NporpamMmbl (yTUAUTDI)

MporpaMmbl-ynakoBLWMKU MO3BONSIOT 32 CYET MPUMEHEHUS CneuvanbHbIX
MEeTOO0B “ynakoBKM” CXMMaTb MHDOPMaUMIO HA AUCKax, T.e. co3paBaTb Konuu dannos
MEHbLUEro pasmepa, a Takke 0ObefuHATb KOMUU HECKONbKUX (annoB B OAWH
apxmBHbIi dann. lNpumeHeHne nporpamMm-ynakoBLMKOB OYeHb MOJIE3HO MNpu
co3naHun apxusa $hannos, Tak Kak B OONbLUMHCTBE CNy4YaeB 3HAYUTENbHO ynobHee
XpaHnTb Gannbl Ha JuckeTax WK KacceTax 4faa CTpyMmMmepa, npeaBapuTenbHO
“CxaTble” NporpaMMamMm-ynakoBLLMKaMN MPOrpamMm.

Hanbonee nonynsapHbl ynakoswukmn PKZIP/PKUNZIP, RAR, LhAun ARJ. Cnenyet
3aMeTUTb, YTO PasNNYHbIE YNAKOBLUMKM HE COBMECTUMbI APYr C OPYrOM - apXMBHbIN
dann, co3gaHHbI OOHVM YMNaKOBLLMKOM, 4Yalle BCero Hesb3s NpoYecTb APYrnM.

Mporpammbl AN co3paHUAa pe3epBHbIX Konuii uHdopmauum Ha Auckax
No3BOJISAOT ObICTPO CKOMMPOBaTb MHMOPMALMIO, HaXOASILLYIOCH Ha XECTKOM [AMCKe
KOMMbIOTEPA, Ha AUCKETbI UM KacCeTbl CcTpumMmepa. M3 aTux nporpamMmm LWMpPOKO
mncnoneaytotes Norton Backup (ons DOS n Windows), FastBack Plus. CooTtBeTcTBytoLLME
dyHKUMM nmetotca u B komnnekte PC Tools Deluxe.

AHTMBUPYCHbIE NPOrpaMmbl NpeHa3HaYeHbl 4719 NPeA0TBPALLEHUS 3apaXeHus]
KOMMbIOTEPHLIM BUPYCOM U NUKBUOALMM NOCNEACTBUN 3apakeHns BUPYCOM.

KomnbloTepHbIi BUPYC - STO CNELMaIbHO HAanMCaHHas HebonbLLasa No pasmepam
nporpamMma, KoTopasi MOXeT “npunmcbiBath” cebs K ApyrnM nporpamMmmam (“sapaxarb”
MX), a TakXe BbIMOSHATb Pa3fINydHble HeXenaTtesnbHble AENCTBUS Ha KOMMblOTepe.
Mporpamma, BHYTPW KOTOPOI HAXOOMTCH BUPYC, Ha3blBaeTcs “3apaxeHHon”. Korpa
Takas nporpaMma HadmMHaeT paboTy, TO CHavana ynpaeieHue nonyyaeT Bupyc. Bupyc
HaxoaoMT N “3apaxaeT” gpyrne nporpamMmbl, a TakXke BbINONHSAET Kakne-H1byab
BpeOHble AencTBMS (HanpumMep, “MopTut” ¢arinsl unn Tabnuuy pasmelleHns dannos
Ha oucke, “3acopsieT” onepaTMBHYIO NamMaTb U T.4,). [ng MackMpoBKM BUpYCa, LENCTBUS
Mo 3apaxeHuio APYrMx NporpamMm v HaHEeCEeHWIo Bpeaa MOryT BbIMONHATCA HE BCeraa,
a npu BbINMOJIHEHUN OMpPeAEeNeHHbIX YCNOBUA. [locne TOro Kak BUPYC BbIMOHUT
HYXHble eMy OeNCTBUS, OH nepenaeT ynpasieHne TOW nporpamme, B KOTOPOW OH
HaxoauTcs, W nporpamma paboTaeT Tak Xe, kak 00blMHO. TeM cambiM BHELUHE
paboTa 3apaxeHHOW NporpamMmbl BbIFSOUT Tak Xe, Kak U He 3apaXeHHOMN.

MHormne pasHoOBMOHOCTM BUPYCOB YCTPOEHbI TaK, YTO MPW 3anycke 3apaXeHHOM
nporpamMmmbel BUPYC OCTaeTCsl PE3VAEHTHO, T.€e. A0 nepesarpys3ky onepauviOHHOMN
CUCTEMbI, B MaMATM KOMMbIOTEPA W BPEMS OT BPEMEHU 3apaxkaeT MporpamMmbl 1
BbIMONHSAET BpeaHble OENCTBUS HA KOMIMbIOTEPE.

MprmepamMn aHTUBMPYCHBIX MPOrpaMmM MOTryT CIYXUTb MPOrpaMMbl-OETEKTOPbI
Aidstest n Dr. Web, nporpamma-pesunzop ADinf.

KoMMyHuKaLUVOHHBbIE NpOorpamMMbl NpeaHa3HavYeHbl A opraHmM3aumm obmeHa
nHdopMaLmern Mexay komnbloTepamu. Mporpammel NO3BONSAIOT YA0OHO nepeckinaTb
dannbl ¢ 0AHOrO KOMMNbIOTEPA Ha APYroW npwm coepumHeHun kabenem umx
nocnenoBaTesNibHbIX MOPTOB (HEKOTOPbIE MPOrpamMMmbl - MPU  COEAUMHEHUN
napansienbHbIX NOPTOB, 4TO 0b6ecneynBaeT GOJbLLYID CKOPOCTb Nepefayn AaHHbIX).
Mono6Hble nporpammbl metoTes B naketax Norton Commander u PC Tools Deluxe.
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Opyroi Bua, nporpamm (Teltmate, Procomm, DatalLine v 1.4.) o6ecneuymBaet
BO3MOXHOCTb CBA3W KOMIMbIOTEPOB MO TeNedOHHOMN CeTU (NP HaIn4ynMu Moaema).
Mporpammbl Tna WinFax Pro, BitFax n gp. oatoT BO3MOXHOCTb NOCbINaTh M NPUHUMATb
TenedakCHble COOOLLEHNS NPU HANNYUM B KOMMBIOTEPE BCTPOEHHOW nnatbl dakc-
Moaema.

MporpamMmmbl ANg AMArHOCTUKM KOMMblOTepa No3BOJIAIOT NMPOBEPUTH
KOHdUrypaumio KOMnbloTepa (KoNnM4ecTBo Namatu, ee UCMonb30BaHWe, TUMbl ANCKOB
M T.4.), a TakKe NPoBEPUTbL PaBOTOCNOCOBHOCTb YCTPOMCTB KOMMbIOTEPA (MPeXae BCero
XECTKMX OMCKoB). BosnbLLOM NoNynsipHOCTbLIO NoNbL3ytoTcs Nporpammbl Check-It, NDiags,
Control Room. [1n9 noBepkn paboToCNoCOOBHOCTN ANCKOB Mosne3Hbl nporpammsbl Disk
Technician Advanced, Calibrate na komnnekra Norton Utilities n ap. OHn noseonsitoT
BbISIBUTb “Hamevatowmecs” aedekTbl AUCKOB, BO3HMKAOWME N3-3a M3HOCA MArHUTHOMN
NOBEPXHOCTW AMCKa, M NPefoTBPaTUTb MOTEPIO AAHHbIX, XPAHALLMXCS Ha ANCKE.

Mporpambi-K3Lu ana aucka yO6bICTPAIOT AOCTYN K MHGOPMaLMN Ha ANCKE
nyTemMm opraHusauun B onepaTtueHon namatn K3LU-6ydepa, cogepxallero Hambonee
4aCTO MCMOJIb3YEMBIE Y4aCTKMN aucka.

Yawue scero ang KELLIa ncnons3yeTcs 4OMOHUTENbHAdA UK paclUMpeHHas namMmaTb
KOMMbloTepa. HekoTopble KOHTPONEPLI AUCKOB UMEKOT B CBOEM COCTaBe BCTPOEHHbIN
K3LU-6ydep, HO 0ObIMHO X NPOU3BOAUTENBHOCTb HE HAMHOIO Bbille, a CTOMMOCTb
3HauUTENbHO Gonblue, yem y nporpammbl-KOLa n coOOTBETCTBYIOLLErO KONMYECTBa
[OMONMHUTENBHOW NamsaATn. NMpuMepomM Takmx NporpamMmm MOryT ObiTb NpPOrpamMmbl
SmartDrv, NCache.

MporpaMmmMbl ong onNTUMM3auUM [UCKOB MO3BONSAT obecneunTtb Gonee
ObICTPbI OCTYN K MHPOPMaUUKN HA UCKE 33 CHET ONTUMM3AUUN PA3MELLLEHNS AAaHHbIX
Ha gucke. 3TN NporpaMmMbl NEPEMELLAIOT BCE y4aCTKM Kaxgoro danna apyr K gpyry
(ycTpaHsaioT dpparmMeHTaumio), cobupatoT Bce ¢aiinbl B HA4ano agucka n T.4., 3a cHeT
4Yero yMEHbLLAeTCs YACNO NepeMeLLEHMIA TONI0BOK Ancka (T.e. yCKOpSaeTcsa AOCTyn K
LAHHBIM) 1 CHUXXAETCS M3HOC aucka. M3 nporpamMmm ans onTMMmM3aumm AUCKOB LMPOKO
ncnonb3ytoTtcsa Spee Disk ns komnnekca Norton Utilities, Defrag - na MS DOS.

MporpaMmmbl AMHAMUYECKOro CXaTUS AUCKOB MO3BONSAIOT YBENMNYUTb
KONMMYECTBO MHPOPMALMM, XPAHMMOM Ha OncKax, NyTEM ee AMHAMUYECKOro CXaTus.
OTK NporpamMmbl CXUMaIOT MHDOPMALMIO MPY 3aNMCKU HA ONCK, MPU YTEHUN MHDOPMaLMn
BOCCTaHaBMNBAOT €e B MCXOOHOM Buae. Takum obpas3om, ANs Nonb30BaTens atn
nporpamMmbl He3aMeTHbI (“NMPo3payHbl”), OHWU MPOSABASIOTCA TOJILKO YBENYEHUEM
€MKOCTWN OUCKOB U U3MEHEHNEM CKOPOCTU AOCTyna (KCTatu, CKOPOCTb AOCTyna npu
9TOM MOXET HE YMEHbLUNTBCH, a JaXe YBenMunTbCs). Ecnn  Ha ancke xpaHaTcsa
nporpamMmbl, TO YBEIMYEHME EMKOCTU HEBENUKO - B 1,5 pasa, HOo onsa 6a3bl aHHbIX
OHO MOXET gocTturathb 4-5 pas.

Mporpammbl AN aBTOHOMHOM nevyaTtu (Cnysnepbl) NO3BONSIOT pacrneyaTtbiBaTb
dainbl Ha NPUHTEPE NapaiesibHO C BbINOJIHEHMEM APYroi paboTbl HA KOMMbIOTEPE.
HekoTopble 13 atnx nporpamm (Hanpumep PrintCashe) o6ecneunBaloT 1 HeEKoTopoe
ycKopeHue nedatn. MHorne nporpammel, Hanpumep Microsoft Windows, Microsoft Word
ona DOS, uMetoT BCTPOEHHbIE CPeacTBa Afsl NOAAEPXKKM aBTOHOMHOM neyaTu.

MporpaMmmbl ana ynpaeBieHMa namaTtbio obecneymBaloT 6Gonee rubkoe
MCNONb30BaHNE OMNepaTUBHOM NamMaTu KomnbioTepa. OoHM nporpammbl oaloT
BO3MOXHOCTb 3arpy3uTb B NamMsTb KOMMbIOTEpPA HECKOJIbKO MporpamMmm wu
“nepeknoyaTtbCca” C OOHOM Ha APYryld C MOMOLLBLID HECKOSbKMX HaXKaTUi KiaBuLL.
JOpyrue nporpammbl o6ecneymBaloT apdeEKTUBHOE ynpaBieHne pe3naeHTHbIMU
nporpamMmMamMm, B 4aCTHOCTU, “BbIrPy3Ky” UX M3 MaMATW NOC/e TOro, Kak B HAX OTrnagaeT
HeobxogumocTb. Mporpammel Tina QEMM-386, 386MAX 1 gpyrne nosBonsioT Ha
KOMMblOTEPAxX ¢ Mukponpoueccopamu Tuna Intel-80386 u Intel-486 ncnone3oBatb
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pacwupeHHylo (extended) namaTtb KOMMbiOTEpPA Kak OOMNOAHUTENbLHYIO (expanded),
YBENMMYNTb KOJIMYECTBO [OOCTYMNHOW AN MPUKNaAHbIX MporpaMm o06blYHOW NamMaTu 3a
CUYEeT NepeHoca pe3naeHTHbIX nporpamm, 6ydepoB v Tabnuy DOS B pacluMpeHHyto
namsiTb.

MporpaMmmbl ang nevyaTn ¢ aKpaHa OblBAIOT NONE3HbI NPU  MCMONb30BaHUMN
rpaduyeckmx nporpaMmm A5 BbIBOAA HA NeYaTb COAEPXMMOro akpaHa.

7.1.3. NpuknagHbie NporpamMmbl

[nsa IBM PC pa3paboTaHbl U UICMOSb3YKTCS COTHU ThICAY PasfiyHbIX NPUKIaaHbIX
nporpaMm gns pasfimyHbiX npumeHeHuin. Hambonee LWMPOKO NMPUMEHSIOTCS
Nporpammel:

- NOAroToBKM TEKCTOB (4OKYMEHTOB) Ha KOMMbIOTEPE - PeOaKTopbl TEKCTOB;

- NOAroTOBKM JOKYMEHTOB TUNOrpadCckoro kadectsa - M3pgaTesibCkue CUCTEMBbI;
- 06paboTkM TabNNYHBLIX AaHHBLIX - TAbNNYHbIE MPOLECCOP.I;

- 06paboTkM MaccnBOB MHDOPMALMN - CUCTEMbI ynpasfieHus 6asamu JaHHbIX;
- UIHTErpupOBaHHbIE CUCTEMBbI;

- 9KCMNEePTHbIE CUCTEMBI;

- METOA-OPUEHTUPOBAHHBIE NAKeTbl NPUKNaaHbIX nporpamm (MM);

- NPo6aEMHO-0PUEHTUPOBAHHbLIE NAKEeTbl NPUKNaOHbIX MPOrpamMm.

TekcTOoBbIE€ pepnakTopbl NpeaHa3HavyeHbl Angd ob6paboTku TEKCTOBON

MHPOPMaLMN N BbINOJIHAIOT, B OCHOBHOM, crieayowime GyHKUMK:
- 3anucb TekcTa B dann;
BCTaBKY, yAaNeH1e, 3aMeHy CMMBOJIOB, CTPOK, pparMeHTOB TEKCTa;
nposepky opdorpadpun;
odopmMneHne TekCcTa pasnnyHbIMU WpndTamu;
BbIDABHMBAHWE TEKCTA;
NOAroTOBKY OrnaBfieHuiA, pa3breHne TekcTa Ha CTpaHuLbl;
MOWCK N 3aMEHY CJIOB U BbIPAXEHUN;
BKJIIOYEHNE B TEKCT HECNOXHbIX UMIOCTPALNIA;
- neyartb TeKcTa.

Hawnbonbluee pacnpocTpaHeHne nonyynnm Tekctosble peaaktopbl JIEKCUKOH,
Microsoft Word, Word Perfect, ChiWriter n ap.

PepakTopbl TEKCTOB NporpamMm paccyuMTaHbl Ha pegakTupoBaHme MNporpamm
Ha TOM WM MHOM $13blk€ MPOrpamMMUpPOBaHUS. HacTO OHM BCTPOEHbI B CUCTEMY
NPOrpaMMMpPOBaHUSA Ha HEKOTOPOM A3blke MNpOorpaMmmupoBaHus. Mpumepom Moryt
CNYXWTb PefakTopbl, BCTPOEHHbIE B CUCTEMbI NnporpammupoBaHng QBASIC, Turbo C,
Turbo C++, Turbo Pascal n 1.4.

Mpaduuyeckue pepakTopbl NO3BOMAOT CO34aBaTh U PefakTUPOBaTh KAPTUHKN
Ha 9KpaHe KoMnbloTepa. Kak npasuno, Nonb30BaTeNO NPEAOCTaBASIOTCA BOSMOXHOCTU
PUCOBAHUA JIMHWIA, KPUBBLIX, packpackym o6nacTei akpaHa, CO3JaHus Haamnmcemn
pasnuyHbiMn WpndTamMm 1 T.4. BonbWMHCTBO peaakTopoB NO3BONAIOT 06pabaTkiBaTb
1M306paxXeHnsl, MOMy4eHHbIE C NMOMOLLbIO CKAHEPOB, a TakXe BbIBOAWUTL MOMYYEHHbIE
KapTUHKM B TakoM Buae, 4ToObl OHM MOTNM ObITb BK/IOYEHbl B OOKYMEHT,
NMOArOTOBJIEHHbIN C MOMOLLBIO TEKCTOBOrO pefakTopa WM n3paTenbCkoli CUCTEMBI.
HekoTopble penakTopbl o6ecrneqymBaldT BO3MOXHOCTb MOJlydeHUss n3obpaxeHui
TPEexXMepHbIX 00bEKTOB, NpodeccnoHanbHble cpeacTesa LBeToobpaboTkm u T.4.
Mcnonb3oBaHme 3Tnx cpeacTB TPebyeT BbLICOKOM CTENEHN MOAFOTOBKU UCMOJIHUTENS.
MoaTomy TEM NONL30BATENSAM, KOTOPBIM HYXXHO BbINOJIHATb HECIIOXHbIE AEACTBUSA MO
BBOAY W PEAAKTMPOBAHUIO KAPTUMHOK Lie1iecoobpa3Ho NCNoNb30BaTb PEAAKTOPb! TUna
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PC Paintbrush, Adobe lllustrator, a npodeccmnoHanam ns penakumii ra3eT 1 XXypHanoB
W1 peknamMHbiX areHCTB notpebyetca 6onee MoLHbIN pepakTop Tuna Corel DRAW
nnn Adobe PhotoShop.

Cuctembl feNIOBO U HaAy4yHOW rpadukmM nO3BONSAIOT HArNMSAHO NPeacTaBUTb
Ha 9KpaHe pasnnyHbIE AaHHbIE U 3aBUCMMOCTU. CUCTEMbI JenoBon rpadukn galoT
BO3MOXHOCTb BbIBOAUTb HA 3KpaH pasnnyHblie Buabl rpadukoB v auarpamm
(rmcTtorpaMmmbl, KpyroBble W CEKTOpHble Auarpammbl U T.4.). B nocnegHee Bpems
CucTembl OefoBON rpadukm MCNONb3YIOTCH MeHblle, Tak Kak aHanoru4yHble
BO3MOXHOCTM BKJIIOYEHbI B psig, TabnnMyHbIX MNPOLLECCOpPOB 1 623 AaHHbIX.

Cnctembl HAy4YHOM U MHXEHEPHON rpadmku NO3BONSAIOT BbIBOAUTbL HA SKpaH
rpadukn GyHKUMIA (3aaHHbIX B TaBIMYHOM WM aHaNUTUYEeCKOM BUAE), JIMHUK
ypOBHS noBepxHocTel 1 T.4. Hanbonee nonynsipHel Havard Graphics, Grapher, Surter
1 T7.4. BO3MOXHOCTV Hay4HOM 1 MHXEHEPHOW rpadurkn BKIIOYAITCH B MaTeMaTmyeckmne
nakeTbl obLero HasHadyeHma Tmuna Mathematica, Mathcad 6.0 PLUS.

CuctemMbl aBTOMaTU3MPOBAHHOIO MNPOEKTUPOBaAHUSA MNO3BONSAIOT
OCYLLECTBASATb YEPUYEHNE U KOHCTPYMPOBAHME PA3NYHbIX MEXAHU3MOB C MOMOLLbIO
KomnbioTepa. Cpeam aTmx cuctem nuaepom asnsgetca AutoCad, HO ang MHOrux 3agad
uenecoobpasHo ncnonb3oBaHue apyrux CAMP.

U3paTenbckme cCUCTEMbl COEaVHAIOT B cebe BO3MOXHOCTU TEKCTOBLIX U
rpadunyecknx pepaktopos, o6nagalT pasBUTbIMU BO3MOXHOCTAMMU MO
dopmaTMpoBaHUIO NOOC € rpadun4eckumMmn maTepnanamm v NoCneayowmm BblIBOOOM
Ha neyatb. 3TN CUCTEMbI OPUEHTUPOBAHBLI HA UCMONIL30OBAHNE B N3AATENLCKOM Aene
M Ha3blBAOTCA CUCTEMaMn BEPCTKU. U3 Takmx CUMCTEM MOXHO Ha3BaTb MPOAYKThI
PageMaker ¢pupmbl Adobe n Ventura Pablisher kopnopaunn Corel.

TaGnunuHble npoueccopbl obecneynBailoT padoTty ¢ H6oMblWMMK Tabnuamm
yncen. Mpu paboTe ¢ TabanyYHBIM NPOLLECCOPOM Ha 9KPaH BbIBOAUTCS NPSIMOYroJibHas
Tabnmua, B KNeTkax KOTOPON MOMyT HaxXOAUTbCS YNCNA, MNOSACHUTENbHbIE TEKCThI U
dopMynbl AN pacyeTa 3HaYeHUs B KNIETKE MO MMEIOLLIMMCS AaHHbIM. Tabnvua MoxeT
ObITb OOnblle pa3Mepa akpaHa, B 3TOM CJlyyae B KaXAbIA MOMEHT BUAEH TOJIbKO
dparMeHT Tabnnubl, HO C MOMOLLbIO KMaBULI NEPEMELLEHUS Kypcopa MOXHO
nepemewiatsca no tabnuue. Bce pacnpocTpaHeHHble TabNNYHbIE MPOLLECCOPLI
NO3BOJIAIOT NEPEBLIYNCATL 3HAYEHUS SIEMEHTOB TabnuL, No 3agaHHbLIM hopmMynam,
CTPOUTbL MO AaHHLIM Tabnunubl pa3nuyHbie rpadukv 1 T.4. MHOrne 3 HMX PacLUMpsaoT
BO3MOXHOCTM N0 06paboTke AaHHbIX: TPEXMEpPHbIe TabnumLpbl, coO3aaHne CoOCTBEHHbIX
BXOZHbIX U BbIXOAHbIX GOPM, MakpOKOMaHAbl, CBA3b C 6a3aMu OaHHbIX U T.4.
HanbonbLuer nonynsapHOCTLIO cpean TabnmnyHbIX NPOLLECCOPOB MOJIb3YI0TCH TabnnyHbIe
npoueccopsbl Microsoft Excel, Lotus 1-2-3, Quatro Pro n gp.

Cuctembl ynpaeneHus 6asamu paHHbix (CYB[) no3BonsiioT ynpaensitb
60/bWMMU MHDOPMALMOHHBIMM MaccrBamMu - 6asamu aaHHbIX. Hanbonee npocteie
CUCTEMBI 3TOro Buaa no3BonsioT obpabaTbiBaTb Ha KOMMbIOTEPE OAWH MaccuB
MHdOopMaumUK, HanpuMep NepcoHanbHyto kapToTeky. OHM o6ecneynBaloT BBOA, NMOVCK,
COPTUPOBKY 3anncen, cocTaBneHne ot4etoB U T.4. C Takumu CYB[, moryt pabotaTb
nonb30BaTeNN LaXe HEeBbICOKOW KBanudukauum, Tak Kak BCE LENCTBUSA B HUX
OCYLLECTBASIIOTCA C MOMOLLBIO MEHIO U APYrMX ANANOroBbix cpencts. Cpeam takmx
CYB[, moxHo Ha3BaTb PC-File, Reflex.

OpHako 4acTo Heo6xooMMO pellaTh 3aA4ayu, B KOTOPbIX y4aCcTBYET MHOrMO
pa3nnyHbIX BUAOB 0OBHEKTOB M COOTBETCTBEHHO MHOMO MHGMOPMALMOHHBLIX MaCCUBOB,
CBSI3aHHbIX APYr C APYrOM Pa3fMyHbIMU COOTHOLLEHNAMU. B Takux cnyyasx TpebyeTcs
co3gaBaTb CneumnanmanpoBaHHble MHHOPMALUVOHHBIE CUCTEMbI, B KOTOPbIX HYy>XHas
obpaboTka OaHHbIX BbINOJHAETCS Hambosiee ecTeCTBEHHbIM AN Mosb3oBaTenemn
cnocobom: ¢ ynoBHbIM NpeacTaBleHMEM BXOAHbIX OAHHbIX, BbIXOOHbIX GOpM,
rpadunkos 1 guarpamMmm, 3anpocoB HA MOWUCK U T.A.
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[ns pewenns Takux 3agad ncrnonbaytotcs 6onee cnoxHole CYB/, no3sonsioLime
C MOMOLLBIO CMeLmanbHbIX CPeacTs (00bIYHO A3bIKOB MPOrpaMMMPOBaHKS) ONUCHIBATb
DaHHble n genctens ¢ HUMN. OaHon n3 Taknux CYB/L 6bina DBase ¢pupmbl Ashton-Tate.
LLnpoko pacnpocTtpaHeHbl cuctemol Microsoft FoxPro, Microsoft Access, Paradox
(kopnopauumn Borland), a Takke CYB/[, komnanuin Oracle, Informix v ap. Ho no4tn Bo
Bcex Takmx CYB[ cospaHue MHPOPMALIMOHHBIX CUCTEM [OCTaTOYHO TPYAOEMKO U
CNOXHO, MOCKOJIbKY JOMKHO OCYLLECTBAATLCS C MOMOLLBIO CPEeACTB BECbMa HU3KOro
ypoBHs. MoaTomy pa3paboTka Aaxe HECNIOXHbIX Ha NepBbI B3rnsa MHGOPMaLMOHHbIX
CcUCTeM 4acTo TPeBYET MHOIMMX HEAEb U MECALEB KPOMOTIMBOIrO MPOrpaMMmnpOBaHMS.
YTob6bl co3partb 6onee yoobHble YCNoBUsS 4J18 Nosib3oBaTenen, GrpMbl-pas3paboTynku
aKTMBHO BHenpsioT B noctaBnsemble CYB[, cpenctea, obnervaiowme pa3paboTky:
3anpockl No 06pa3sLy, BCTPOEHHbIE reHepaTopbl Nporpamm, GOpM 1 OTYETOB U T.A4.

UHTerpupoBaHHble CUCTEMbI COYETAIOT B CeO0e BO3MOXHOCTUM CUCTEMBbI
ynpaeneHus 6as3amun gaHHbIX, TabnnyHOro npoleccopa, TEKCTOBOro penakropa,
CUCTEMbI [eNoBOoi rpaduku, a uHorga u apyrne BO3MOXHOCTU. Kak npaswuio, Bce
KOMMOHEHTbI MHTEFPUPOBAHHOM CUCTEMBI UMEIOT CXOXUI MHTEpPdENC, YTO obneryaet
obyyeHne pabote € HuMMKU. HacTo Nonb3oBaTENO NPELOCTABASETCA BCTPOEHHbIN
A3bIK, NO3BONAOWMNIA co3aaBaTh HAa 6ase MHTErPUPOBAHHOM CUCTEMbI Pa3iNyHbIe
HaACTPOWMKN, BbIMOMHSAKLWME HYXHble Nonb3oBaTento ¢yHkumm. Cpenu
MHTErpMpoBaHHbIX CUCTEM CNeayeT BblOeNUTb cnepyowme cuctemol: Microsoft Office,
Framework, Startnave.

9KcnepTHble CUCTEMbl - CUCTEMDI o6paboTkn 3HaHUN B
y3KocneumannmanpoBaHHO 061acT NOAroTOBKM peLleHnin Nosib3oBaTenel Ha ypoBHe
npodeccunoHanbHbiX akcrnepToB. OCHOBY 9KCMEpPTHbIX CUCTEM COCTaBNseT 6a3a 3HaHUN,
B KOTOPYIO 3aknaabiBaeTcsa nHdopmauus 0 JaHHOW npeaMeTHoM obnactu. Mmetotcs
[BE OCHOBHble POpPMbl NPEACTABAEHNS 3HAHUI B 3KCMEPTHOW cucteme: pakTbl 1
npaBuna. ®akTbl GUKCHPYIOT KOIMYECTBEHHbIE M KAYECTBEHHbIE NMOoKa3aTenun SBIeHN
1 npoLieccos. [MpaBuna onnCcbIBalOT COOTHOLLEHMS Mexay dakTamu, 0ObIMHO B BUAE
JIOMMYECKMX YCNOBUI, CBA3LIBAIOLLMX NPUYMHBI U CNeacTBUS.

OKCNePTHbIE CUCTEMbI UCTMONBL3YIOTCS ANS LeNnen:

- UHTEPNpPETALMM COCTOSHUS CUCTEM;

- NPOrHoO3a cuUTyaumin B CUCTEMAX;

- ONArHOCTUKN COCTOSIHUSI CUCTEM;

- LEeneBoro NaaHUpoBaHUs;

- YCTPAHEHMUS HapyLeHU OYHKLMOHMPOBAHUS CUCTEMBI;
- YyNpaBneHus NPoLLEeCCOM QYHKLIMOHNPOBAHUS; U T.4.

B kauecTBe cpencTB peannsaumm aKCnepTHbIX cuctem Ha OBM ncnonb3yioT Tak
Ha3blBaemMble 060JI0YKN SKCMEPTHbLIX cUCTeM. Mpumepamn 060NoYeEK 3KCNEPTHBLIX
CUCTEM, NMPUMEHSIEMbIX B 9KOHOMUKE, aBnstoTes : Laan (dnanor), Expert-Ease v ap.

MeToAa-0preHTUPOBaHHbIe NaKeTbl NPUKIIAAHBIX NPOrPamMM OT/INYAKOTCH TEM,
4YTO B MX alropuTMMY4eCcKon OCHOBE peann3oBaH Kakoh-nmbo SKOHOMWKO-
MaTeMaTu4yecknuii MeTopn pelueHus 3agadn. K HUM OTHOCAT NakeTbl NpuKiagHbIX
nporpamMmm:

- MatemMaTu4eckoro nporpamMMmpoBaHna (TMHENHOro, AMHAMWUYECKOrO,
CTaTUCTUYECKOTO U T. 4.);

- CETEeBOro NJaHUPOBaHUSA N YNpaB/eHUS;

- TEOPUN MacCoBOro 0OCNYXNBaHWUS;

- MaTeMaTMyeCcKomr CTaTUCTUKN.

Mpo6neMHOo-0pUeHTUPOBaHHbIe NaKeTbl NPUKIIaAHbIX NPOrpaMm - Hanbosee
LWMPOKNIA KNacC NakeToB NpukNagHbix rnporpamMm. MNpakTn4eckn HeT HWM OOHOWN
npegMeTHo 06nacTu, A1 KOTOPOI He CYLLLECTBYET XOTS Obl OAHOMO NakeTa NPUKIaaHbIX
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nporpamMm. 3T1 NPorpaMmHble NPOAYKThl NPeaHa3HavYeHbl A8 PELLEHUS KaKoi-nmbo
3a/ia4nm B KOHKPETHOW (yHKLMOHanbHOW obnactun. BeioenaioT nporpamMmmHoe
obecneyeHne, NpegHa3Ha4YeHHOE ANIS KOMMIEKCHOW aBTOMaTm3aunm OyHKLNNA
ynpasfiieHUs B MPOMBbILJIEHHON WU HenpombliWweHHON cdepax v naketol MMM
npeoMeTHbIX 06nacTen.

3anagHblli PbIHOK CUCTEM aBTOMAaTU3auUKM MPOM3BOACTBEHHO-3KOHOMMYECKOW
LesATeNbHOCTM HAaCUUTbIBAET COTHU KOMnekcHbix MMM, 3To nporpamMMHbie NPOAYKThI
Oracle, Mac-Pac Open, KOoTopble NOAAEPXMBAIOT MPOM3BOACTBA PA3INYHBIX TUMOB. M3
poccuinckmx MMM aToro knacca cnegyet oTMETUTL cuctemy “lanaktmka” (HoBbIi ATNaHT).
CyLecTBYIOT KOMMMEKCbl MPUIOXEHUN ONg ynpaBieHus NPOU3BOACTBOM
onpepgeneHHoro tina. K nx yucny moxHo otHectn Manufacturing Suite (Edwards) -
cbopka Ha 3aka3s, Trition (Baan) - pa3nuyHble GopMbl OUCKPETHOro NPOM3BOACTBA U
ap. CywectsytoT Takxke MMM, nospongwowme caenartb NPon3BoacTBO 6onee rmbkmnm,
YCKOPUWTb €ro agantaumio K TpeboBaHMSM pbiHKa U T. 1.

Mpo6nemHo-opreHTUpoBaHHble MMM HenpoMbILLEeHHOW cdepbl NpeaHasHavYeHbI
ONng aBTOMaTU3aunm OEeATeNbHOCTU PUPM, HE CBA3aHHbIX C MaTepUasibHbIM
npon3BoacTBOM (6aHkm, 6upxu, Toproenas n T. 4.). 1o MMM “AuacodT-BAHK” (AO
HnacodT), RS-BANK (R-Style) wn gp.

MakeTbl NpuknagHbiX NpOrpaMm OTAENbHbIX NMpeaMeTHbIXx obnacTen
npeaHasHayeHbl, B YaCTHOCTU, Ans Oyxrantepckoro yyeTa, PUHaHCOBOro MEHEKMEHTA,
npaBoBbiXx cuctem u 1. A. K Hum otHocat MMM BY “Oduc”, Anbt @uHaHchl (AnbT),
“KoHcynbTaHT Mntoc”, “NapaHt”.

7.2. CucteMmbl NporpaMmMuvpoBaHUS

[axe npu Hannuum oecaTkoB Teicay nporpamm ansg IBM PC nonb3oBartensm
MOXeT noTpeboBaTbCs Takoe AEeNCTBUE KOMMbIOTEPA, YEro He AenatT (unv genawT
He Tak) umetoLmecs NnporpamMmmel. B aTnx cnyyasax cnepyet MCNonb3oBaTb CUCTEMBI
NPorpaMMUPOBaHUSA — CUCTEMbI )19 pa3paboTKM HOBbLIX MPOrpamMm.

CoBpeMeHHbIE CUCTEMbI MPOrPaMMMPOBAHUSA [ NEPCOHANbHBIX KOMMbIOTEPOB
NPeaoCcTaBNaoT NOJb30BaTENIO BECbMA MOLLIHbIE U YA0OHbIE CpeacTea s paspaboTku
nporpamMm. B Hux BxoaaT:

- KOMNUAATOP, OCYLLECTBAAKOWMIA npeobpa3oBaHMe NpPorpamMm Ha s3blke
nporpamMMmMpoBaHuUg B NporpamMMy B MallMHHbIX KOAax, WX nHTepnpertaTop,
OCYLLECTBASIOLWNIA HENOCPEACTBEHHOE BbINMOJIHEHNE TEKCTa NPOrpamMmbl Ha A3blke
NPOrpaMMUPOBAHNS BbICOKOIO YPOBHS;

- 6ubnuoTekn noanporpamMm, coaepxalwme 3apaHee NOArOTOBJIEHHbIE
nporpamMmbl, KOTOPbIMW MOTYT MOSIb30BATLCS MPOrPaMMUCTLI;

- pasnnyHble BCNOMOraTesbHble NPOrpaMmbl, HanpuMep OTAAAYMKU, MPOrpaMMbl
015 NONYY4EHUS NEPEKPECTHbLIX CCbIIOK U T.4.

YacTo KOMNUAFTOPbI UM MHTEPNPETATOPbI OOBEAVHSIOTCS C PEAAKTOPaMU TEKCTOB
019 BBOAA U UCMPaBEHNs TEKCTOB NPOrpaMmM U1 oTnagyunkamMm ans obHapyxXeHus n
ncnpaBneHust ownBoK (oTnagka nporpamm).

Lna nonynsapHbIX 93bIKOB NporpamMmmupoBaHust Ha IBM PC cyLecTByeT MHOXECTBO
CUCTEM MpPOrpamMmMunpoBaHus. ECTECTBEHHO, 4YTO MPOrpaMMMUCTbl NPEANOYUTAOT Te
CUCTEMbI, KOTOPbIE NEerkn B MCNOAb30BaHUN, NO3BONSAIOT NOAyYnTb 3bdEeKTUBHbIE
nporpaMmmel, uMeloT 6oratble 6MBAMOTEKM DYHKUMIA (MOANPOrpaMM) M MOLLHbIE
BO3MOXHOCTWU A7 OTnagku pas3pabaTtbiBaembix nporpamMm. B kauvectBe npumepa
Taknx CUCTEM NPOrpamMmMmpoBaHns MOXHO Hasdeatb Turbo C, Turbo C++, Turbo Pas-
cal, Microsoft C, Microsoft Basic.
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Cuctembl NpOrpaMMmnMpoBaHns, MPexXAe BCEro, pas3nnyaloTcs Mo TOMY, Kakown
A3blK MPOrpamMMMpoBaHMs OHW peanu3dyloT. Cpean NporpaMMmUCTOB, MULLYLLIMX
nporpamMmbl  AJ19 NEPCOHaNIbHbIX KOMMbIOTEPOB, Hanbonbller MNoNynsgPHOCTbIO
nonb3ytoTca a3blku  Cu, Cu++, MNackanb n bencuk.
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3AIAHUS A1 CAMOCTOSATEJIbHOW PABOThI

1. CoctaBbTe JIornyeckyto cxemy 6a3bl 3HaHWUI 10 TEME IOHUTBI.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet

77



2. PeLunte caMoCTOSITE/IbHO:
1. Kakme nokasaTtenu NosioXXeHbl B OCHOBY KiacCcudukauym KOMMNbIOTOPOB MO
aTanam co3gaHus (nokoneHnsam). 3anonHute Tabnmuy

TTokosienus IloxkaszsaTenm

1

2. BbibepuTe nepcoHasibHbI KOMMBLIOTEP N3 NPEASIOXEHHOMO cnvcka. Komnbtotep
Oy[eT MCMNob30BaTbCA TOMbKO 4J19 CO34aHNS TEKCTOB C NnomMoLbto peaaktopa Word
6.1. MooyepkHUTE Te KOMMbIOTEPLI U3 MEPEYHS, KOTOpble MOryT obecrneunTb
akcnnyataumio Word 6e3 npobnem.

OnepannoHHas cHcTeMa IlepeyeHb KOMITbIOTEPOB
Windows 6.1. 80285, 80385-DX, 80486-DX, Pentium, Pentium
Pro
Windows 95 80285, 80385-DX, 80486-DX, Pentium, Pentium
Pro

Mpumeyanme.Word 6.1. TpebyeT ansa ceoei padotel O3Y 4-8 MbainT n 6-28 MbaiiT Ha
TBEPOOM aucke + 5M6aliT ans cnpaBoYHO CUCTEMBI.
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3. [0 kakmm npmM3aHakam MOXHO CPaBHUTb YCTPOWCTBA BHELLHEN NaMATH
NepPCoHasNIbHOro KOMMboTepa (NepedncnnTb U yKkasatb NpeaesibHblie BENUYUHDI).

YcrpoiicTBa IIpusHakmu (TGXHI/I‘{CCKI/IG XapaKTEPUCTHKH )

HIM/T

HKMJT

CD-ROM

Crpummepsl

4. lNMepeyncnute, KakKMMmM MOTUBALMSMU PYKOBOOCTBYETCH MOSb30OBaTEsb
KOMMblOTEpAa, Korga oH NpUHUMAaET pelleHne Ha 3ameHy NK Ha 6onee CoBPEMEHHbII.
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5. BoccTaHOBUTE NPOMYLLEHHbIE HAMMEHOBAHWS NPOrpaMmm, 3 GYHKUNOHATbHON
cxembl “TporpamMmMHble cpeacTea”.

IMPOI'PAMMHBIE CPEJICTBA
CucremHble IpyxnanHse WnctpymeHTaIbHBIE
HPOrPaMMBI TPOrpaMMBbI TIPOrpamMMBbI
I I I
- ? - Penaxrop || SBbIK nporpam.
Windows 95 LEXICON Turbo Pascal
- ? - ? - ?
Norton Comman ‘Win Word Turbo G+
- Jpaiisepsr || Omextp. Tabm. - ?
? ? Visual Basic
L] ? L ? L ?
RAR, ARJ Mat Cad JWA

6. YcTaHOBUTL COOTBETCTBME Mexay ycTponctBamu K un TexHnyeckumm
XapakTepucTukamm.

Verpoiicta [IK Texuuueckue XapaKTEePUCTUKU
IIpomeccop EMkocTh B MOaiT
OmnepatuBHoe 3Y [Mukcen
Monaem CKOpPOCTh MM./¢
JIMcKoBas nmaMsTh TakToBas yactora Mrig
Hucmei PaspsaHocts 32 — 64 6uta
IInotTep BpeMms moctynma  mc
Ckanep 14400-24000 601
IIpunTep Knactep
Pasmep no nuaronanu 14’ —21°
Mobaiit/c
3nakoB/c (CTpaHHUI/MUH)
YacrtoTa Kaapos, [
Ko6aiit/ ¢

MpumevaHne. OOHOMY YCTPOWCTBY MOXHO TMOCTaBUTb B COOTBETCTBME HECKOJbKO
TEXHMYECKMX XapaKkTepPUCTUK.
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7. lNMepcoHanbHbIl KOMMbBIOTEP COCTOUT M3 paga PYHKUMOHAbHLIX Y3J10B
(nornuyecknx 6nokoe). CoctaButb 6510K-cxemy MK 13 3TuX y3/10B, PacrnosioXus mx
COOTBETCTBYIOLMM 00pPa30M U COEOUHUB JIMHUSIMW CO CTPenkamMu, 0603HavaroLLmx
HanpasneHne nepenayn OaHHbIX.

KonTtpomnep OnepaTuBHOE KinaBuatypa

KJIaBHATypHI 3y

Kontpomnnep IlocrosinHOE Jucnneit

JMICKOB 3y

Buneokontpomnnep CUCTEMHA IIMHA

MMPOLIECCOP HAKOIIWUTEJIb HAKOIIMTEJIb

Ha THOKHUX Ha JKECTKHUX
JHCKaxX JIMCKax
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8. T[poBecTn aHanu3 n BbIBpaTb NPOrpamMMHbIe CPEeAcTBa A KOMMIEKCHOM
paboTbl B Masnoii dpupme:
- BbIOOP OnepaLmoHHON CUCTEMBbI;
- BbIOOP NMPOrpaMmbl-060104KM;
- BbIGOP aHTUBMPYCHOM NMPOorpaMmbl;
- BbIOOP TEKCTOBOIO peaakTopa;

9. NMpoBeauTe CpaBHEHME TEXHUYECKUX XapaKTEPUCTUK PYHHOIO 1 MIaHLLETHOrO
ckaHepoB. NpenmylecTBa, HEAOCTATKU.
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10. MpoBecTu aHanu3 peaTensHOCTU oduca dupmbl U BoibpaTb ANS €ro
addekTnBHOM pPaboTbl NPUHTEP
3apaTbes gokymeHToobopoTom ( gonyctum ato 1000 nuctoB popmata A4).

11. MNpnBeCcTn TeXHUYECKNE XapaKTEPUCTUKN HOBEMLLNX MEePCOHasIbHbIX
KOMMbIOTEPOB HAa OCHOBE MukpornpoueccopoB dpupm INTEL, MOTOROLA, AMD.
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12. MpuBecTn napameTpbl MOHMTOpPA, KOTOPble BAUSIOT Ha YAOOCTBO U
KOM®bOPTHOCTb PaboThl NOJIb30BATENSA HA KOMIbLIOTEPE.

13. MNpuBeguTe AOCTOMHCTBA U HEQOCTATKM UCMNONB30BaHUS B 0PUCE CETEBOrO
npuHTEpa.
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14. MNpnBeonTe TEXHUYECKNE U CTOMMOCTHbIE XapaKTEPUCTUKU Na3epHbIX
MPUHTEPOB.

15. lNpoBecTy aHanM3 KpUTEPUEB, KOTOPBLIM LOJIKHbI YOOBETBOPATL BHELLHUE
3anomMuHaloLwme yCTponcTea NePCOHaNIbHOro KOMIMboTepPa.

MHOOPMATUKA.
YrNyYBJIEHHbIUN KYPC

IOHUTA 3
TEXHNYECKUE N NPOIrPAMMHBIE CPEACTBA

PEANTM3ALIMN NHDOOPMAUNOHHbBIX MPOLECCOB

PepakTop H.B. Opyx
Onepartop KoMnbloTepPHON BEPCTKM M.H0. Macnosa

n3a. nuu. JIP Ne 071765 o1 07.12.1998 CpaHo B neyatb
HOY “CoBpeMeHHbIli l'ymMmaHuTapHbii MHCTUTYT”
Tnpax 3akas




