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Ob 3TOW KHUTE

JlaHHas KHHra, Kak cjeqyeT H3 ee Ha3BaHHA, OPUEHTHPOBaHA Ha
ImoJib30BaTeJied NepCOHAJbHBIX KOMIBIOTEPOB. UHTaTesib 3TOH KHHUTH MO-
keT GBITh He NIPOTPAMMHCTOM, a YEJIOBEKOM, IPHMEHSIOIIUM KOMIBIOTED
Ul pDelleHHs NPUKJIANHBIX 3ajzad. B Heil HeT cBefeHHiT 06 apxXHTeKType
IBM PC, cucteMe KoMaHJ mpoueccopa, BeidoBax DOS u3 nporpamMm # npy-
roii uHpOpPMamMHM, HYXKHOH JIJA HamMcaHHA IporpaMm. 3ajgaya 3TOH
KHHTH Apyrasd. ABTOD NONBITAJCA CHCTEMAaTHYECKH M II0CJIeJOBAaTEJBHO
H3JIOKHUTHh MaTepHaJl, HeOOXOAMMBIH BceM (Ge3 HCKJIOYEHHS IO0JL30BaTe-
JIAM JUIA mpakKTH4Yeckoil paGorel ¢ IBM PC: komauasr DOS u pemakTupo-
BaHHE TEKCTOB, MCIOJIb30BAHHE INOJIE3HBIX BCIIOMOTraTEeJbHBIX IPOTrPaMM H
MeToAbl OGOpBOBI C KOMIBIOTEPHBIMM BHDYCaMH, apXHBalHIO (aijaoB H
KOHGHUIyPHPOBaHHE CHCTEMBI, OOCJIYKHBaHHE JKECTKOro JUCKa U T.N. AB-
TOP cTapaJici O0ecrneYUTh MOHATHOCTh KHHUTH OaKe JJIS «CaMbIX HauyWHa-
OIUX» — TeX, KTO HUKOrAa He paboTas ¢ KOMObIOTEPOM M He IHCaJ HHU
OIHO# mporpaMMel, HO HaJeeTCsA, UTO KHHra Oyaer moje3Ha u 6GoJiee
OINBITHBIM IIOJIB30BATENAM, H IPOTPaMMHCTAM.

ITouTn Bce paccMaTpHBaeMsble IPOrpPaMMbI U KOMaHJbI ONHCAHBI HOCTa-
TOYHO NMOApPOGHO. ABTOD He CTaBHJI CBOEH IeJbI0 3aMEHHTh JOKYMEHTa-
nuio no DOS u aTHM mporpaMmaMm, HO CTapajicsi CAeJaTh TaK, YTOOBl YH-
TaTes]b MOT NPAKTHYECKH BO BCeX Clyvyaax o0OHTHCH Ge3 Hee.

Crnenyer 3aMeTHTb, YTO dTa KHura (Kak M Jiio0as Apyras) He Cozep-
JKUT U He MOJKeT COJEep’KaTh BCeX CBeleHHUil, HeoOOXOAMMEBIX AJIA OBJAaJe-
Hua IBM PC. Ina ucnoJib30BaHUA NAaKeTOB NPOrpaMM, HHTErPHPOBAHHBIX
cucreM, 6a3 HaHHBIX, H3MATEJbCKHX CHCTEM H JPYIHX NPOTrPaMMHBIX IPO-
nykroB aas IBM PC tpebyercs H3yyeHHe X HOKYMEHTAIlHH U OBJIaJIEHHE
HaBBIKAMH PaGOTHI ¢ HUMH. JTOT MaTepHaJs, pasyMeeTcs, y>Ke BHIXOLHUT 3a
paMKH Hacrosweil KHHrH. OgHAaKo JaHHas KHHra (Ipekie BCero IepBbie
ABe ee yacTH) OyaeT noJiedHa HaYHHAKOIEMY NOJIL30BaTeNI0, UTOOB! mocse
ee NMPOYTEHHSA OH MOT' CAMOCTOSATEJbLHO H3Yy4YaTh IOJIb30BATENbCKYIO NOKY-
MEHTaIHI Ha mporpaMMmHble npoAyKTsl Ajs IBM PC u oBjajgeBaTh HaBbl-
KaMH pabOThI C HY>KHBIMH €My NPUKJAaJHBIMH IDOrPaMMaMH.

B 9TO#f KHHre He ONHCHLIBAETCA padoTa C ONEpalMOHHOH! 0060JIOUKOMH
Windows u omepaumonHoi# cucTemoii OS/2, Tak Kak B Halueif cTpaHe
HMeeTCA ellle OYeHb MaJjl0 KOMIBIOTEDPOB, AOCTATOYHO MOIIHBIX IJA 9()-
(dexTHBHOrO HcnoJBL30BaHUSA 3THX cucTeM. Kpome Toro, H3jioxkeHHe 3TOro
MaTepHaJia 1ejecoobpa3Ho IPOBOAUTHL B OTAENbHOH KHHre.

Astop Gnarogaper I.C.IlImepaunry, B.B.UYepkacckomy u K.B.Kopo-
60By, NOABHTHYBUIMM €ro Ha HalHCaHHe 3TOH KHUIH, a TaKKe CBOel
’keHe MapHuHe M ApPYrHM DPOACTBEHHHKAM 3a UX 0OECKOHEYHOe TepIeHHe U
NOAAEPKKY, 6e3 KOTOpPhIX paboTa Hax KHUTroi Obljia GBI HEBO3MOXKHA.



NPEANCIIOBUE
K NMATOMY U3OAHUIO

Co BpeMeHM BbIXOJA II€PBOr0 BapHaHTA 9TOH KHUIH CHTyalUHs B
006J1aCTH HCIOJIb30BAHHA KOMIBIOTEPOB H NPOrpaMMHOI0 O0ecleuyeHHs H3-
MEHHJIaChb TaK e 3HAYHUTEJbHO, KAK MOJIMTHYECKAad H JKOHOMHUYECKAd
JKM3Hb Hamei crpanbl. IloABusiMCch 6ojiee MOLIHbIe KOMILIOTEPHI, HOBBIE
nporpamMmmbl, GoJjiee «XHTpble» BHPYChl H T.4. Y nepsule ABa U3gaHUA 9TOMH
KHUIrY (Hanucanusie B 1989 u 1990 rr.) yxxe cunbHO ycrapenu. IlosaTomy
KHHUTY NPHULIOCH CYIECTBEHHO mnepepabaTsiBaTh. B yeTBEepTOM H3JaHUH
KHHUTrH 6b11u onucanbl MS DOS 5.0, Norton Commander 4.0, Norton Uti-
lities 6.0, JJEKCHMKOH 1.2, BO3MOXHOCTH COBPEMEHHBLIX APXMBATOPOB H
AHTHUBHUDYCHBIX MPOTrpaMM, AaHbl HOBBble PEKOMEHJALHUH IO BBIGOPY KOM-
NbIOTEPOB U NpOrpaMmHoro obecneyeHus U no Gopnbe ¢ BHpycamu, IOJI-
HOCTBIO NepecTpoeHbl BBOAHLIE IVIaBbl M J00ABJIEHO MHOTO HOBOI'O MAaTepH-
ana. B narom usmanuu omucaubt MS DOS 6.0 u Norton Utilities 7.0,
clieJlaHbl HEKOTOpPbIe N00aBJeHUA H U3MEHEHHUA.

Ansa ynobctBa uuraTeneil 1IpUBefly CIHCOK HM3MEHEHHH, CHAEJaHHBLIX B
TPEeTbEM, YCTBEPTOM H NATOM H3JAHHAX KHHIH.

N3meHeHusa, caenaHHvie B TpeTeeM nafgaHnn

1. Tlepepaborana uactb 2 «OcHOBBI paGOTbl € KOMOBIOTEPOM>».
Hanoxenue Benercsa Ha ccHoBe Bepcuu 6.0 Norton Utilities, onu-
caHbl TaKe Apyrue noJe3dHsie nporpammel (Hanpumep, 800).

2. B rnaBy o6 ycTpoiicTBax KOMIbloTepa Jo0aBJieH MaTepuas O pac-
IIMPEHHOH M [ONOJIHUTEJbHOH ONepaTHBHON MaMATH, KOLI-la-
maATH. OcTasibHOM MaTepHas rJIaBbl CYLIECTBEHHO NepepaboTaH.

3. 3ameHena ryiaBa O 3alljHTe OT BUDPYCOB.

4. Jlo6aBsieHO mpuJoXKeHHe O MeTomax pycupurauud Norton Com-
mander u Norton Utilities.

5. Jlo6aBneH cioBapb KOMIBIOTEPHO-TOPrOBOrO JKaproHa.

6. MHorue apyrve riaBbl GbIIH M3MEHEHB! HJIH HCIPABJICHBI.

N3meHeHuns, caenaHHsbie B YerBeproM n3gaHun

1. ¥Ypanena rnaBa npo ChiWriter.

. Bmectro Norton Commander 3.0 onucana sepcus 4.0.

. Bwmecro JlekcukoHn 6.67 onucana Bepcus 1.2,

. ITonHocThi0 3aMeHeHa ryiaBa O nmporpamMmax apxuBauuu. Bmecrte c
PKZIP/PKUNZIP (teneps Bepcuu 3.05) o6cyxaaercs ARJ 2.30.

. MobaBsiena rsaBa 0 METOIMKe apXHUBalUHU (ailjioB.

Job6aBneHa rnaBa o npuHUUMNax paGoThl KOMIBIOTEPA.

. JobaByeHa ryiaBa 0 NporpaMMHOM OGeCIeUeHHH.

[l )

Now
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8. B rsaBy 00 ycrpoiicTBax KoMmnbioTepa no0aBJieH MaTepHaNl O TeX-
HHKe Ge3omnacHOCTH paGOThEl ¢ KOMIIBIOTEPOM.
9. B ryaBy 0 KOHGUIypHpOBaHHHM CHCTeMB pnobaBieH maparpad o6
ONTHMH3AIMH UCIOJb30BaHUA namaTH B MS DOS 5.0 u 6.0.
10. MoGaByeH mpeAMeTHHIH yKa3aTeJb.
11. H3MeHeHBI HJIM HCNIPABJI€EHbl MHOTHE JPYrue rJaBbl.

HN3ameHeHus, caenaHHble B NATOM n3gaHuu

1. Omnucanst MS DOS 6.0, Norton Utilities 7.0 u PTS DOS 5.0.
2. BHeceHBI Apyrue U3MEHEHHUS M HUCIDABJIEHHA.

B uesnoM nmo CpaBHEHHUIO C MEPBBEIM M BTOPBHIM H3ZaHUAMM KHUra oGHO-
BuJiack Gojiee yeM Ha AiB€ TPETH, OXHAKO aBTOP CTApaJjicd B MaKCHMaJbHOMH
CTENeHH COXPAHUTh IPEEMCTBEHHOCTh H3AaHHUH KHUTH.

Mosa pabora Hang 3aTOi KHHroff oxKasajlacb BO3MOXKHOI TOJIBKO H3-3a
MOsABJIEHUSA H3AaTeJseif, TOTOBBIX K I[MBHJIH30BAHHOMY COTPYAHHYECTBY C
aBropamu. Hapeloch, uro Takme msparesn Oyayr cnocoGecTBOBaTH My6Ju-
KalU¥ KHHUT [0 BCEM HHTEPECHBIM AJS LIMPOKOro Kpyra uMrarejei obJa-
CTAM KoMmmbloTepHoro aena. Ho Bce Gyiarne HamMepeHHs u3nareseit M aB-
TOPOB CMOTYT OCYILIECTBUTHLCA JIMIIbL NPH OAHOM YCJIOBHHM: €CJIH BbI, yBa-
JKaeMble YHTaTeJiH, OyfeTe rOTOBHI ILIATUTh 3a KHHUIH JOCTOHHYIO IEHY.
Hanucanue M ny6iuKanus KHHUT IO KOMIBIOTEPDHOMY Jejly o0xomsaTcs
OUeHb HeJelleBO, MO3TOMY BO BCEM MHpEe 3TH H Jpyrue TeXHHUYecKHe
KHHTH CTOAT B HECKOJILKO pa3 A0poKe OyJIbBapHOM JIMTEpaTyphl.

51 Oyny OGmaromapeH NIPOH3BORUTEJNSIM H pACIPOCTPAHHUTENSAM IIpPO-
rpaMMHOro otecrneueHus, KOMIbIOTEPOB H nepudepHitHOro o60pyROBaHUS
3a MHGOPMALHIO O CBOEH HEeATeJHLHOCTH, DPEeKJIaMHble MaTepHaJibl O cBoeit
NPOAYKUMH M T.n. Bce 3To 6GymeT HCNOJB30BAHO NPH CO3ZAHMH HOBBIX
KHHI' O KOMIbIOTEpax ¥ NporpaMMHOM obecneueHuu. Byay pax u corpya-
HHUYECTBY IO NOBOAY M3JAaHUS CBOMX KHHI C H3JATEJAMH M3 Das3JHUYHBIX
pernoHoB Poccuu u Apyrux crpas.

Bce 3aMeuaHMA H IOXEJAaHUA 1O IIOBOAY AAHHOH KHUIH, NpenJo-
JKEeHHSI O COTPYAHHYECTBE, a TaKKe 3agBKH Ha pa3MellleHHe peKJaMbl B
9TOM M APYrHX MOHX KHMrax IpOIIy HampasJsiTh o axpecy: 103473,
Mocksa, a/a 81, HIIO «MubOpMaTHKA H KOMILIOTEDEI» .



O PEKJIAME B 3TOWN KHUTE

IIpu yreHEHH 3TOH KHMrH BH yBHANTE PAZOM C TEKCTOM DEKJAMHEIE
o0baABNeEnsa. Ux BHasmuue oOBACHAETCSA ABYMA IPHYMHAMH. Bo-mepBhiX,
3TH 00BABNEeHHA NOROOPaHH TaK, YTO OHH OTYACTH AOHOJHSIOT TEKCT
KHUTH: Belb YHTATEJNI0O Ba)XHO 3HATh HE TOJBKO O CYIIeCTBOBAHHHM TOTrO
HJIM MHOTO O0ODPYyAOBAaHHS HJIH IIPOrpaMMHOro ofecmeueHHs, HO H O TOM,
rae ero MOXXHO npuobpecTH. Bo-BTOphIX, 6€3 BHIDYYKH OT OOBABJICHHIt
KHUTa o0omuiack Gnl BaM B mosiTropa-ABa pasa JOpOXKe.

B aTom Tupaxe (100 ThIC. 3K3.) pasMemeHH CJIeAYIOIHe O0'bABICHHS.

®upma Tpoxykuma WM ycayrn Crpanuma
AWUC Komnsioreps!, mepudepua u oprrexHmka omrtom u B O06i. 4
POSHUIY
BocTox- Ilxoiictury, GeiToBBIe KOMNBIOTEDH! ¢BocToks, pemonr 06y, 2
uHbopMAaTHKA M TeXHHYECKOe 00CHyKMBAHME KOMIILIOTEPOB
HNaxKop Kaprpumku ana npuHTepoB (IIpndTOBBIE, SMYJANMA 223
Postscript u nnorrepos), nporpammaropsr, AIIII u ap.
Hnrepcodr Hurerpupobannas cucrema Open Access IV, CYB]I 69
WindowBase, cucremst MapInfo u DocStor
Hudopmaruka Cratuctuueckan cucrema STADIA, cucrema an.a  © 11,12,183
u Komnsiorepnl  curHanos CONAN, nanarensckan cucrema Vil '\
Kapar-2000 Broku GecnepeGoiinoro nurauusa (UPS) ua CILIA 54
Computer KomnsioTepet, nepucdepus u nporpammuoe obecredeHne 63
mechanics ToToBHIe ceTeBBIe pelleHUus
Kpox Hoseitian komMneiorepHan Texnuka ua CIIA O6x. 3
Hopa ITuiurpum IlporpaMMHble NPOAYKTH, KOMIBIOTEDHI, MPHHTEDHI, 69
CKaHepsI
ITapal'pad Mporpammm PycckoeCnoso, OP®O, Stylus, Tiger u 32
6ubanorexka uudposnix wpudros ParaType
Peno BamurHele GUALTPHI ANA MOHMTOpPOB dupMHl Polaroid, 56
ofecnieunBaloLIMe HAMIYYIIINE YCAOBUA AA PAGOTHI
Sunrise KoMnbioTeps! ¥ BCe AJIA KOMNBIOTEPOB 31
CHUK3r KoMnbioTepsl, KOMIIEKTYIOIIHE, INPUHTEPhbI, OprTeX- 53
HHKA M BUAEOTEXHHKA I10 JOCTYIHBIM LeHAM
Codr-UHTErpOo Co3nanue u o6CHy:KMBAHME JOKATBHBIX CeTelf, cepTH- 53
dunnuposaHoe ofopyaosanue, uueHanonnoe IO
CodrIOruOH JIyumue nporpammubie npoaykTel aas MS Windows u 32
MX PyCHMPHKATOPBI
110):429:1:3 ) Huurn no vadopMaTHKe M SKOHOMHUKE, NMpPOrpaMMHOE 76

obecrieueHue Be [yLIMX 3aMagHbIX GUpPM B Ap.

ApTop GiarosapeH BceM 3THM (pupMaM 3a DONAEDPKKY B M3ZaHUH €ro
KHUTH.
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YacTb 1
HAYAJIbHbIE CBEOEHUA

Maea 1
Y10 Takoe KoOMnbloTEP

IlepBhle TpH ryiaBel KHUI'M HOCAT BBOAHBIH xapakTep. I[J17 MHOTHX YH-
TaTesell M3JIO’KEHHbIe B HUX CBeNEHHA yKe H3BECTHHI MJIH He HHTEPECHHI,
H OHM MOTYT IPONYCTHTH 3TH IJIaBHl HJM NPOCMOTPETh UX «IIO JHAaroHa-
au». B nepBoii riaBe paccKassIBaeTCA O TOM, KaK OLLIM H306peTEHBLI KOM-
NBIOTEPH!, KaK OHM paboTalnT, KaK NOABHJHCH IIePCOHAJIbHBIE KOMIBIOTE-
PHl X IOYEMY OHH OKA3&JIHCh CTOJb II0JIe3HBIMH U PACIPOCTPaHEHHBIMH.

Kak 6bin naobperteH KomnbloTep

CJIOBO «KOMIIBIOTEDP» O3HAUAET «BBIUMCJHUTENb», T.€. YCTPOMCTBO AJSA
BeIuKucaeHui. ITorpeGHOCTs B aBTOMaTH3auMH O06pabOTKH OAaHHBEIX, B TOM
YHCJie BHIYMCJIEHHH, BO3HHKJIA OYeHb AaBHO. MHOrHe TBHICAYM JIET Hasax
JJIA CYeTa HCIOJB30BAJIMNCh CUETHblEe MAaJOYKH, KaMeWKH H T.h. BoJsee
1500 srer Tomy Hasagn (a MOKeT OBITH M 3HAYMUTEJILHO paHbuie) AJa objer-
YeHUs BBIYMCJIEHHH CTAJH HCIIOJb30BAaThCA CUETHI.

B 1642 r. Banes ITackanp n3o6pes yCcTpOHCTBO, MEXaHHYECKH BBINOJI-
HAIOIIEe cjoXeHHe uucesa, a B 1673 r. l'ordpua Buasreasm JlefiOHHIL
CKOHCTPYHpOBan apudMOMeTD, NO3BOJAIOUIHHA MeXaHWYECKH BBHINOJHATH
veTslpe apudmeruueckux pneiicreuda. Haumnasa ¢ XIX B. apudmomeTpnl
MOJIYYMJIH OYEHb LIHPOKOe npuMeHeHHe. Ha HUX BHINOJHAJH Ja)ke OYeHb
CJIO}KHEBIE pacueThl, HalpHUMep pacueTs! OaJIMCTHYEeCKHX Tabuuu mus ap-
THANepHiickuX cTpeabb. CylnecTBoBajsa M CHenuaJbHag mnpodeccus —
CUETYHK — YeJIOBEK, paboTraromuii ¢ apudpmMomeTrpoMm, GEICTPO H TOUHO CO-
Garopaomuil onpeneseHHY0 MOCAeA0BaTeIbHOCTh HHCTPYKIHH (TaKyI0 IIO-
CJIEAOBATEJIBHOCTh MHCTPYKIHH BIOCJEACTBHH CTaJd HA3bIBaTh npozpam-
Mmoit). Ho MHOrue pacueThl IPOM3BOAMJINCH OYeHb MENJIEHHO — Jake [e-
CATKH CYETYHKOB JOJIKHBI OBLIM paGoTaTh IO HECKOJBKY HeJAesb M Mecd-
neB. IIpuynHa nMpocTa — IPH TAKMX pacyeTax BHIGOD BHIOJHAEMBIX Aeii-
CTBHIf UM 3allKCh PE3YJILTATOB NPOU3BOLUJIHCH YEJIOBEKOM, a CKOPOCTbH €ro
paboTh! BecbMa OrpaHHUYeEHa.

B nepsoit nosoude XIX B. anrauiickuii maremaTuk Yapsass Babouax
IONBITAJICA IMOCTPOHTh YHHBEPCAJbHOE BHIYUCJIHTENbHOE YCTPOHCTBO —
AHaJMTHYECKYI0 MalIMHY, KOTOpas AOJI)KHA Oblja BBINOJHATH BBIYHCIIE-
Hua 6e3 yuacTHs uyesoBeKa. Ja aTOro oHa AOJIKHA Oblila yMmMeTh HMCIIOJ-
HATH IIPOrpaMMbI, BBOAMMBbIE C MOMOLIbI0 mepdokapT (KapT M3 NJIOTHOH
6ymaru ¢ uHbpopmanmeit, HAHOCHMMOI C IOMOILBLI0O OTBEPCTHH, OHHM B TO
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BPEMA y)Ke UIHPOKO YHmOTpe6GJdAsnuch B TKaLKHX CTaHKax), U HMeTb
«CKJIag» AJA 3aMOMHHAHMA JaHHBIX ¥ INPOMEXKYTOUHBIX DPeByJbTATOB (B
COBPEMEHHOK TEePMHUHOJNIOTHH — namamb). BaGOUAK He CMOr ZOBECTH A0
KOHIla paboTy IO CO3JAHHI0 AHAJHTHUECKOH MalIMHBI — OHAa OKasaJach
CJIHILIKOM CJIOXKHOH AJIA TeXHUKHM TOro BpeMeHu. OnHako oH paspaboras
BCe OCHOBHbIe HMIeH, H B 1943 r. amepukaHen 'oBapa JiikeH ¢ IOMOILEIO
pabor Bab6uaka Ha ocHOBe TeXhHKH XX B, — 3JIeKTPOMEXaHHUYECKHX pe-
Jle — CMOT IIOCTPOHUTHL Ha OOHOM M3 npexanpuaTtHit ¢upmel IBM rakyio Mma-
WHHY nox HadsaHneM ¢Mapk—1». Eme pansblie unen Bab6unska Gulau me-
PEOTKPBITH HeMeuKHM HH)eHepom Koupazom Ilyse, xoropstt B 1941 r,
IIOCTPOMJI aHAJIOTHYHYIO MAIIUHY.

K sTomy BpeMeHM noTpeGHOCTbL B @BTOMATH3ALMHM BLIYHCJIEHHH (B TOM
yHcJe AJA BOEHHBIX HYA — O6aJJMCTHKH, Kpunrtorpaduu U T.A.) cTana
HaCTOJIBKO BeJIHKa, YTO Hald CO3ZaHHEM MallMH THIIa IIOCTPOEHHBLIX Olike-
HOM M llyse ogHOBpeMeHHO paboTas 0 HECKOJNLKO I'PYII HCCJaeRoBaTenelt.
Haunnas ¢ 1943 r. rpynna cneuqaJMcToB NOA pykKosoacTBoM JII»xoHa
Mouau u Ilpecnepa 9kepra B CIIIA nHauasa KOHCTPYHPOBAaTh NOJOGHYIO
MallMHY y»Ke Ha OCHOBE 3JIEKTPOHHBIX JlaMIN, a He peje. Ux MaluuHa, Ha-
3BanHaa ENIAC, paGorasa B TeicsAuy paa GnicTpee, ueM Mapk—1, ogHako
AN 3aJaHUA ee NMPOrpaMMBI NMPHXOAMJIOCH B TeYeHHE HECKOJbKHX YacoB
HJIM Ja’Xe HECKOJIbKMX JHel NOoACOeAHHATh HYXXHBIM 06pasoM IpOBOAA.
Yrob6el ynpocTHThL NpoLecc 3afgaHuA mporpamm, Mouau u OKepT CTaau
KOHCTPYHDOBATh HOBYIO MaIUHHY, KOTOPaf MoOrJja Gbl xpaHums npozpam-
My 6 ceoelt namamu. B 1945 r. k¥ paGore Gbl1 NMpHBJIEUEH 3HAMEHHTHIN
maremaTHK [[xoH ¢on HelimMan, KOTOPBI{ NOArOTOBHJ AOKJaj 06 3TOM
mawunHe. Jlokaan Gbln pasocjaH MHOTMM YUEHLIM M IIOJYUMJ LUMPOKYIO
H3BECTHOCTb, NTOCKOJBKY B HeM ¢oH HeliMaH sicHO M nmpocTo chopMyaHpo-
Baj oOuMe NPHHUMUNBI (QYHKUMOHHDPOBAHHA YHHBEDPCAJbHBIX BBIUMCJIH-
TeJbHBIX YCTPONCTB, T.€. KOMIBIOTEPOB.

IlepBbIft KOMNBIOTEP, B KOTOPOM OLINM BONJIOIIEHBI NPHHUMILI GOH
Helimana, 6b1 mocrpoer B 1949 r, anrauitickuMm wuccaenosaTeneM Mopu-
coM Yunxcom. C Toit mOpEl KOMNIBLIOTEPHI CTANH ropasno 6oJiee MOLIHBIMH,
HO nojaBjfloliee GOJBUIMHCTBO H3 HHUX CHEJAHO B COOTBETCTBHM C TEMH
NPHHUMIAMH, KOTODbIE H3JIOXKHJ B cBoeM gokJjaze B 1945 r. II»koH ¢ou
Heitman. Pacckaxxem nostTomy o6 3THX MPHUHLMIAX.

Kak pab6oTaeTr komnbioTep,
unu npuHuunsl GoH HelmaHa

B cBoem pokaanme H:on ¢dou Heiiman onwucans, Kak AOJMKeH ObIThb
YCTDPOEH KOMIBIOTEDP AJA TOro, UTob6bl OH OblJ YHHBepcaJbHLIM M 3dder-
THBHBIM YCTPOHCTBOM Ass 06paGoTKH MHGPOPMAIIHH,

Yerpoiictea komnbrorepa. Tlpespe Bcero KOMNBIOTED AOJMKEH
HMeTb CJIeAyIoLMe YCTPOoiCTRa:
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® apulhpmemuuecko-aozuuecioe ycmpoiicmeo, BHINOJHAIOWEE apHbMe-
THYeeKHe H JIOTHYeCKHe Onepauuy;

® ycmpaiicmeo ynpaénerus, KOTOPOe OpPraHM3yeT IPOLECC BBINOJIHE-
HHUA NNOrpaMm;

® 3anomunawwee ycmpoiicmeo, UNH namameb AJNA XPaHEHHA NpPO-
rpaMM H I8HHBIX;

® gnewkrue ycmpolicmea njaa BBOAA-BbIBOJA MHGOPMALMH,

ITamaTe KoMmnbloTepa HOJIKHA COCTOATh M3 HEKOTOPOro KOJHYeCcTBa
NPOHYMEPOBAHHBIX AYeeK, B KaXXJOH M3 KOTOPBIX MOTYT HaXOAHUTBLCA HJIH
obpabaTbiBaeMble AaHHble, MJIH MHCTPYKUHWH nporpamMm. Bce aAuelixku mna-
MATH JOJKHB! ObITb OJHHAKOBO JIEMKO AOCTYIHBI AJIA APYTHX YCTPOHCTB
KOMIIbIOTEpa.

BoT KakoBbI JOJKHBI GbITH CBA3M MEXAY yCTpPOHCTBaMHM KOMIbIOTEpa
(onMHapHbLIE JMHKMM MOKA3bIBAIOT yNpaBJAOlLlHe CBA3H, ABOMHBIE — HH-
¢opMaLHOHHBIE),

ApudMe Taeeko= | 4— | Yeiponciso |[4—|  Bicmme
HOTUHCCKOR YIPARNCHAR yeIpORcIBa
YOIPORCIRO | 4= 4=

; A

4—>»
a==p»

Oueparvanas
naMsi b

Mpurynner pabors! komMnbioTepa. B obuiux ueprax paboTy Kom-
NbIOTEPA MOXKHO ONMHUCATh TaK. BHauaJsie ¢ MOMOUIbI0 KaKOro-au6o BHeUIHe-
ro ycrpoiicrea B naMATb KOMIIbIOTEPA BBOAHTCA NporpamMma. YcTpoicTBO
ynpaBJIeHHA CUUTBLIBAET COAEPKHMOe sAYedKH NaMATH, rAe HaXOAHUTCA
nepBaf HHCTPYKUHMA (KOMaHAa) mporpaMMbl, ¥ OpPraHH3yeT ee BBINOJIHE-
HHe. OTa KOMaHJa MOJXKEeT 3aJaBaTh BhLIMOJHEHHEe apH(MeTHYECKHX HJIH
JIOTUYECKHUX omnepauuil, uYTeHHe U3 NaMATH JaHHBIX JMJIA BLITOJHEHHUA
apudMeTHUYECKHX MJH JIOTHYECKHX ONepanHit MM 3anUCh UX pe3yJbTaToB
B NaMATb, BBOJ AAHHBIX M3 BHEIIHEro yCTPOHCTBA B NaMATh HJH BHIBOX
JaHHBIX U3 MaMATH Ha BHeLIHee YCTPOKCTBO.

Kak npaBusio, nocJsie BHINOJTHEHUA OZHOM KOMaHIH yCTPONCTBO ynpas-
JICHUA HAYWHAeT BBHINOJHATL KOMaHAY M3 AYelKH NMaMATH, KOTOpasA Haxo-
NHUTCA HENOCPEeACTBEHHO 3a TOJBLKO UTO BHINOJHEHHOH komaHznoit, OpxHako
JTOT NOPAJOK MOKeT GbITh H3MEHEH C MOMOLIbLI0 KOMaHA nepedaxu ynpae-
aenua (nmepexoda). ITH KOMaHABI YKa3blBalOT YCTPOHCTBY yIpaBJIeHHS,
4YTO eMy cJeayeT NPOAOJMKHUTHL BBINMOJHEHHE NpPOrpaMMbl, HaYHHAA C KO-
MaHIbl, cojepiKaliefica B HekoTopof apyroii saueiire namaru. Taxoft
«CKayOK», WJM Ilepexol, B NporpaMme MOXKeT BLIMOJIHATLCA He BCeraa, a
TOJIbKO NPH BBHITOJHEHMH HEKOTOPHIX YCJOBHH, HanmpuMep, eCJ¥ HEKOTO-
pble uHcJa paBHBI, €CJAH B peadyJsbraTe npenbiaymed apudmerHueckoi
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onepanuy IMOJYYHJCA HYJb H T.A. OTO IO3BOJSAET HCIOJb30BATH ONHH H
Te )Xe II0CJeAOBaTeJbHOCTH KOMaHJ B IporpaMme MHOro pa3 (T.e. OpraHu-
30BRIBATh LMKJbI), BHINOJHATH Pa3JIMUHbIE NOCJEJ0BATEJbHOCTH KOMaHA B
3aBHCHMOCTH OT BBHINOJIHEHUSA OINPEJeJIeHHBIX YCJIOBHH H T.X., T.e. CO3Aa-
BaTh CJIOYKHBIE NIPOrPDAMMBI.

Takum o6pas3oM, ynpaBisiolee yCTPOHCTBO BBINOJHAET HHCTPYKIHH
nporpaMmnl aBTOMaTHYeCKH, T.e. 6e3 BMewateancTBa yejoseka. OHO Mo-
)KeT oOMeHHBaThCA HHGOpManueil ¢ ONEepaTMBHOM MaMATHI0O H BHEIIHHMH
ycrpoiicrBaMi KoMmmbioTepa. IIOCKOJIBKY BHeIIHHE yCTpoiicTBa, Kak Ipa-
BHJIO, PabOTAIOT 3HAYHTEJHHO MeJieHHee, UeM OCTaJIbHBIe YaCTH KOMIIbIO-
Tepa, ynpaBJflollee YCTPOHCTBO MOKeT NPHOCTAHABJHBATHL BBINOJHEHHE
porpaMMbl JO 3aBepLIEHHA OINepalli{d BBOJA-BbIBOAA C BHEIIHHUM YCTPOH-
cTBOM. Bce pe3yJsibTaThl BBINOJHEHHOH NPOrpaMMBbI HOJI’KHBI OBITH €10 BBI-
BeieHbl Ha BHEILIHHE YCTPOMCTBa KOMIbIOTEPA, ITOCJ]E Yero KOMIBIOTED Ie-
PEXOAHUT K OXKHAAHHI0O KAKHUX-JTHOO CHTHAJIOB BHEIIHUX YCTPOMCTB.

Ocob6eHHOCTN COBPEMEeHHbIX KOMMNboTePoB. Crenyer-3aMeTHTh,
YTO CXeMa YCTPOHCTBA COBPEMEHHEIX KOMIIbIOTEPOB HECKOJBKO OTJIHYa-
eTcA OT NpHUBeJeHHOH Bhlmle. B yacTHOCTH, apH(METHYECKO-JOTHUYECKOe
YCTPOHMCTBO ¥ yCTPOHCTBO yNpaBJIeHUs, KaK NpaBHJIO, OObeJHHEHbI B €JH-
HOEe YCTPOHCTBO — YyernmpaabHbiii npoyeccop. Kpome Toro, mpouecc BHI-
MIOJIHEHUSA NPOTPAMM MOJXKET NPEepPhIBATLCA AJIS BHINOJHEHHA HEOTJIOMKHBIX
melCcTBHIf, CBA3AHHBIX C INOCTYNHUBIUMMH CHTHAJ&MH OT BHEIIHHX
YCTpPOHCTB KOMNBIOTEpa — npepbviéaruii. MHorue GbvICTpoAeiHCTBYIOLIHE
KOMIIBIOTEDBl OCYIIECTBJIAIT IapajuleIbHyl0 06padOTKYy HMaHHBIX Ha
HECKOJIBKMX npoueccopax. TeM He MeHee OOJIBIIHHCTBO COBPEMEHHBIX
KOMIILIOTEPOB B OCHOBHBIX 4Y€pPTaX COOTBETCTBYIOT NPHHIMIIAM, HU3JIOMEH-
HbeIM (pon Heiimanom.

MNpeacrtaBneHne nHpopmauumn
B KOMNbloTEpE

Komneiorep MoxeT ofpabaTeiBaTh TOJABKO HHGOpMaUHIO, IpeACTaB-
JIEHHYI0 8 “ucao06oii ¢popme. Bea apyraa uHdpopmanusa (Hanpumep, 3BYKH,
u3o0pakeHHA, NOKa3aHHUA NPHGOPOB M T.A.) AN 06pabOTKH Ha KOMIIbIOTE-
pe mosxHa ObITH npeoGpasoBaHa B uMcJoByl (opmy. Hanpumep, uToGsl
nepeBecTH B LHGPOBYI0 GOPMYy MY3BIKaJbHBIH 3BYK, MOXHO 4epe3 He-
GoJsiblIHE NMPOMEXKYTKH BPEMEHH M3MEPATb HHTEHCHBHOCTH 3ByKa Ha OIpe-
JeJIeHHBIX YaCTOTaX, NPEeACTaBJAs pe3yJbTaThl KaXXJOr0 H3MEePEeHHUA B
uyncaoBoi dopme. C nOMOLIBI0 NIPOrpaMM [Jifi KOMIIBIOTEPA MOJKHO BBI-
NMOJHUTL Npeo6pPa3oBaHHUA NOJYy4YeHHOH HH(OpPMaNUMH, HaIpUMep «HaJO-
KHTBb» JDPYr Ha Apyra 3BYKH OT pa3HbIX HCTOUHHMKOB. Ilocie aroro pe-
3yJIbTAaT MOXKHO npeo6pa3oBaTh 0OpaTHO B 3BYKOBYIO GOPMY.

AHasoruyHbIM 00pa30M Ha KOMIBIOTEPE MOXXHO 00pabaThIBaTh M TeK-
croBylo uHpopmauuw. IIpy BBOge B KOMNbIOTEp KaxJaada 6ykBa KOgUpyeT-
Csl ONpejeJIeHHBIM YMCJIOM, a IIDH BLIBOZE HA BHEIIHME yCTpOiicTBa (9KpaH
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MJI¥ TIEYATb) AJIA BOCIPUATHA YEJOBEKOM IO 3THM YHCJAM CTPOATCHA COOT-
BeTCTBYIOIIHe u3o0paxkenusa GykB. CooTBercTBHE MexAy Habo} oM OYyKB M
YUCJAMH Ha3LIBAETCA K0OuUPOBKOil CuUMBOLO08.

Kak nmpaBuyio, BCce YMcCjia B KOMIIbIOTEPE NPEACTABIAIOTCA C IOMOILbIO
HyJiell u eauHMI (a He AecATH IUGp, KaK 3TO NPHUBBIYHO IJdA JIIOAEH).
HHBIMH CIOBAMM, KOMINLIOTEPH! OGLIYHO paGoTalOT B J80UYHOL cucmeme
CYUCAeHUA, TTIOCKOJBKY IIPH 3TOM HX YCTPOHCTBO NOJy4YaeTCA 3HAYMTEJb-
HO 6oJiee MPOCTHIM. BBOA YHCEJ B KOMIIBIOTED H BBEIBOJ HX IJIA YTEHHA 4e-
JIOBEKOM MOJKET OCYLIECTBJATHCA B INPUBBIYHON JecATHYHOH ¢opme —
Bce HeoOXOAMMEIe NpeoOpa3oBaHUA MOTYT BBINOJHHTH NpOrpaMmbl, pabo-
TalHe Ha KOMIILIOTEpe.

Enunuieil HHGOpMaUMKH B KOMIIbIOTEDe ABJIETCA OAHH Oum, T.e. ABO-
WYHBIH pas3psAf, KOTOPHIH MOMeT npuHUMaTh 3navenue 0 uau 1. Kak npa-
BHJIO, KOMaH/Jbl KOMIIbIOTEPOB paboOTalOT He C OTHEJbHBIMH OHUTaMH, a C
BOCEMBbI0O OuTaMH cpa3dy. Bocemb mocyiefoBaTeJbHbIX OMTOB COCTABJAIOT
6aiim. B oxHoM GailiTe MOYKHO 3aKOAMPOBAThH 3HAUeHHE OJHOrO CHMBOJIA
u3 256 Bo3MOMKHBIX (256 = 28). Bosee kpynuniMu eaunuuamu undopma-
MU ABJAIOTCA Kusobaiim (coxpauieHHo oGoanauaembiii K6GaiiT), paBHBIH
1024 Gaitram (1024=210), u meza6aiim (coxpaumensHo o6o3HauaeMblii
M6aiit), paBubiit 1024 KGaiiTam (ans npumepa CKa)keM, 4TO 00beM TEK-
cra B 9TOi KHHUre — okosio 860 Ko6aiit).

MporpamMmbl AN KOMNbIOTEPOB

IIporpaMMbl il NEPBBIX KOMIBIOTEPOB NPUXOAMJIOCH NHCATh HA MA-
WUHHOM A3blKe, T.e. B KOJAaX, HENOCPEACTBEHHO BOCIPHHHMAEMbIX KOM-
OBIOTEPOM. ITO GBIJIO OUEHb TAMEJOH, MaJONPOU3BOAUTENLHON U KPONOT-
nuBOM paboToii, B XOAe KOTOPOH MOXHO GblIO BeCbMa JIETKO OIIHUOUTLCA.
Insa obneryenus npouecca IporpaMMHUpOBaHuA B Havase 50-x ronos ObLIH
pa3paboTaHbl CHCTEMBI, IO3BOJIAIOIIME NMMCATh NMPOrpaMMbl He Ha MaUIWH-
HOM A3BbIKE, 4 C MCIOJb30OBAHMEM MHEMOHHUYCCKHX O0O3HaUYeHHUH MallHH-
HBEIX KOMAaHJl, HMEH TOYEK NporpaMmsbl ¥ T.R. Takoi ASHIK AJ1A HANHCAHHUS
IPOrpaMM HAa3bIBAETCH A8MOK0JoM, WIH A3bIKOM accembaepa. Ilporpam-
MBI Ha accembJiepe O4YeHb IPOCTO NeEPEeBOAATCA B MalUMHHbBIE KOMaHBI,
3TO JeJaeTcs C NMOMOIUbBIO CIeNHaJbHOM NMporpaMmb!, KOTOpad TaKKe Ha-
3bIBaeTcAa accembuepom. Accembiep M ceifuac 4acTO HCNOJB3YeTCA IPH
NporpaMMHPOBAaHHM B TeX CJydadx, Koraa TpefyeTca HOCTHYb MAaKCH-
MaJILHOTO GBICTPOAEHCTBHSA M MHHHMAJBLHOrO pa3Mepa mporpamm Jjubo Ha-
u6oJiee MOJIHO yYeCTh B MPOrpaMMe OCOGEHHOCTH KOMIbIOTEpA.

OnHaKO HAaNHCaHHME NpOrpaMM Ha A3blKe accembiepa BCe JXe BecbMa
TpyaoeMKo. g 9TOro MporpaMMHMCT JOJI’KEH OUE€Hb XOPOLIO 3HATH CHCTe-
My KOMAaHZ COOTBETCTBYIOLEr0 KOMIBIOTEpPA, a B Xojxe paGoThl eMy NpH-
XOZUTCA GOpPOTHLCA HE CTOJBKO CO CJOKHOCTAMH pellaeMOH 3ajaud,
CKOJIBKO C IIepeBOZIOM HeOGXOAHMMEIX B 3afaue JeHCTBUIH B MAlUHHHBIE KO-
maHAbel. IToaTOMy M moOcje NoABJEHHA acceM0sepOB MHOTHE HCCJaeoBaTe-
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JH TPONOJIXKAJHK IONBITKH OGJIErYUTh NMPOLECC NPOrpaMMHPOBAHHSA, ¢Ha-
YYMB» KOMIIBIOTEDH NMOHMMAaTh GoJsiee ynoOHble AJNA desOBeKa SA3BIKH CO-
cTaBaeHUA nporpaMM. Takue A3BIKM CTAJM Ha3bIBATh A3bLKAMU NPOZDAM-
MUPOBAHUSA BblCOKO20 YpOBHA, & A3HKK accembjepa M Apyrae MalIXHHO-
ODHEHTHDOBAHHbLIE A3BIKM — A3blKAMU HU3K020 yposna. IlporpaMmsl Ha
A3LIKAX BRICCKOrO YPOBHA JN60 mpeo6pasylTca B IPOrPaMMBbI, COCTO-
AllMe M3 Mé UMHHBIX KOMaHZA (3TO AejlaeTcs C IIOMOILILI0 CIeIHaJbHBIX
OpOrpaMM, HA3BIBAEMBIX MPAHCAAMOPAMU WU KoMnuramopamu), Ju6o
MHTEPNPETHPYIOTCA ¢ MOMOIILIO NPOrPaMM-UKMmepnpemamopos.

A3LIKM BHICOKOrO YDOBHA NO3BOJMJM 3HAYMTEJIBHO YIPOCTHTHL IIPO-
lecC HamMCAHHA NPOrpaMM, TaK KaK OHM ODPHEHTHPOBAHHI Ha YAOOCTBO
ONHCAHHUA PELIaeMBIX C MX MMOMOIIBIO 38Ja4, 8 He Ha OCOGEHHOCTH KaKOro-
TO KOHKDETHOrO KoMnbloTepa. Pasymeercs, AJA KayKAOH NporpaMMel Ha
A3bIKE BHICOKOI'O YDPOBHS HMCKYCHBHIH NIDPOrpaMMHCT MOJKET HamucaTh Ha
A3bIKe acceMOiepa 6Gojlee KOMIAKTHYH H GhICTPOREHCTBYIOLIYIO IpO-
rpaMMy AJ1s BHITOJIHEHHA TexX Ke GYHKUHMit, ofHaKO aTa pabora aBaseTcA
BeCbMa TPYAOEMKOM, IO3TOMY OH& HMMEeT CMbLICJI TOJBKO B OCOGBIX Cly-
yanx.

IlepBBI#f KOMMEpPYECKH HCIIOJIL3YEeMEIH SI3LIK NMPOrpaMMHDOBAHHSA BLI-
coKoro ypoBHa <doprpaH Obin paspaGoran B 1958 r. B dupme IBM mnox
pykoBsoacrBoM JlxoHa Bakyca. OTOT aA3bIK Ghl npegHa3HauYeH NpeXxnae
BCero AJs Hay4YHBIX BHIYHMCJEHHH H OH (B YCOBEpILUEHCTBOBAHHOM BaDHaH-
Te) KO CHX IIOP IIHPOKO MCNOJb3yeTcA B AaHHON obsacTu. Ina apyrax
npuMeHeHH# GbIIO pa3dpaboTaHO MHOECTBO DA3JIMYHBIX SA3BIKOB BBICOKO-
ro ypoBH#A, HO LIMPOKOE PACIpPOCTpPaHeHHEe NMOJYYHJIH JHUIL HeMHOTHe H3
HUX, B yacTHocTH Cu m Cu++, Ilackanan, Beiicuk, Jloro, dopr, Jiucm,
IIponor u gp.

Kak nossunucob
nepcoHanbHble KOMNbIOTEPI

Komnsioreprr 40-x u 50-x rofoB Gulyin oueHb GOJIBIIMMH yCTPOHCTBa-
MH — Or'DOMHEIE 3aJIbl GbIIM 3acTaBjIeHbl WIKa(aMH C dJIEKTPOHHEIM 060-
pymoBaHMeM. Bce 3TO CTOMJIO OYEHb AOPOro, MOITOMY KOMIbIOTEPH! GBLIM
OOCTYIHBI TOJIBKO KPYIHBIM KOMIAHHAM M yupexaeHuaMm. OnHako B
oopnbe 3a mokymareJieit GHpPMBI, NPOM3BOAMBLIME KOMIBIOTEDPHI H dJIEK-
TPOHHOE 060pYAOBaHHE AJNA HHX, CTPEMHJIUCH CAEJATh CBOIO NPOAYKIHIO
6rIcTpee, KOMNaKTHee M AewieBye, Biaroxapa OOCTHXEHHAM COBPEMEHHOM
TEXHOJIOTHH Ha 3TOM NyTH GBIIM NOCTHTHYTHI NOHCTHMHE BIEYATJIAIOIIHE
pe3yJIbTaTkl.

IlepBeIit mar K yMERbIIEHHIO PA3MEPOB KOMIILIOTEPOB CTAJ BO3MOXKEH
¢ nsoGperenuem B 1948 r. mparn3ucmopo8 — MHUHHATIODHBEIX 3JIEKTPOH-
HBIX IpHGOPOB, KOTOPHIE CMOIVIM 3aMEHHTh B KOMIIBIOTEPAX 3JIEKTPOHHBIE
aamnsl. B cepeaure 50-x ronoB GulnM HaltieHbl OYEHb AelLIeBble CIOCOGH!
[IPOM3BOACTBA TPAH3HCTOPOB, X BO BTOPOH moJsioBHHE 50-X rOZOB NOABH-
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JINChb KOMINBLIOTEPBI, OCHOBaHHELIE Ha TpaH3ucTOpax. OHK GLIIKM B COTHH Da3
MEHbllIe JIAaMIIOBbIX KOMIBIOTEPOB TAKOH e NPOH3BOAMTEJLHC 2TH. Exun-
CTBEHHAA YacTh KOMINbIOTEDA, e TPaH3HCTOPHI HE CMOr..d 3aMEeHHTb
3JIEKTPOHHLIE JIaMNIbl, — 3TO GJIOKH MaMsTH, HO TaM BMECTO JaMI CTaJH
HCNOJIb30BaTh H300peTeHHbIe K TOMY BPEMEHHM CXEMbl IIaMATH HA MArHHUT-
HbIX cepaeuHukax. K cepegune 60-x rogos NosABHJIMCH M 3HAUUTENLHO 6O-
Jlee KOMIaKTHbIe BHELUIHME YCTPOHCTBA A/l KOMINLIOTEPOB, UTO MO3BOJIHJIO
dupme Digital Equipment Boinycturs B 1965 r. nepsblit MHHH-KOMIIBIO-
Tep PDP—8 paamepoM ¢ X0JOAHUJBHHK H cToMMocThio 20 Teic. poa. Ho k
TOMY BpeMeHH OblJl NOATOTOBJIEH elle OAMH LIar K MHHHATIOPHU3ALHH KOM-
NBIOTEPOB — ObIIM M30GPETEHbl UHMEZPANLHLLE CXeMbL.

Jlo noABJMEHHA MHTErpajibHbIX CXEM TPAH3WUCTODHI M3rOTOBJAJUCHL IO
OT/leJIbHOCTH, U npH cOOPKe CXeM MX NPHXOJHJIOCh COeAUHATHL U ClauBaTh
Bpyunywo. B 1958 r. Ixxexk Kunbu npuaymas, Kak Ha OAHOHM nJjacTHHe mo-
JyNnpoOBOAHHKA [MOJYUUTh HECKOJIbKO TpanaucropoB. B 1959 r. PoGeprt
Hoiic (6yayuiuit ocnoBatens ¢hupmsl Intel) naoGpes 6osiee coBepleHHBIH
MeTON, NO3BOJIMBLIMHA cO3xaBaTh HAa OLHON MJIACTHHE M TPAH3UCTOPHI, U
BCe HeoOXO/nMMble COeAHHEHHA MexAy HUMH. IlonyueHHble 3JIEKTPOHHEIE
CXeMbl CTAJM HAa3bIBaTbCA WHTErpPaJibHBIMM CXCMaMH, WJIH yunamu. B
JlanpHerIeM KOJHYECTBO TPaH3HCTOPOB, KOTOPOE yAaBajloCh Da3MeCTHThb
HA eQUHHHMLY NJIOIAaAH HHTErpajibHOM CXeMbl, YBEJHUMBAJIOCh NPUGAH3H-
TeJLHO BABOE KaxkAbldt rog. B 1968 r. ¢pupma Burroughs Beinmycruna nep-
BbI KOMMNBLIOTED HAa MHTErpaJbHbIX cxemax, a B 1970 r. ¢upma Intel na-
yaJia Npo/laBaTh HHTErpajibHble CXEeMbl NaMSITH.

B ToMm ke roay OblJ ciesiaH elle OAMH BaXKHLIH ILAr HA NYTH K Iepco-
HaJbHOMY KoMIbloTepy — Mapwuan 3aapa Xodd ua Toit ke dupmsl In-
tel CKOHCTPYHDPOBAJ MHTErpaJbHYI0 CXeMy, AHAJOMHUHYIO MO CBOMM (yH-
KIMAM LEHTpaJbHOMY npolieccopy Goabiuoit IBM. Tak nosaBuics nepBbId
murponpoyeccop Intel—4004, koropslit 6blJ1 BbINYLIEH B NPOJAXKy B KOHIE
1970 r. Koueuno, BoamoxkHocTH Intel-4004 Guuin Kyna CKpOMHee, YEM Y
LlCHTPaJbHOro npoueccopa Goabumoit IBM, — on paboran ropa3go men-
JienHee H Mor obGpafaThIBaTh OLHOBPEMEHHO TOJIbLKO 4 OuTa MHbOpMaLUH
(npoueccopsl Goabiuux IBM obpabarsiBany 16 uau 32 6uTa OQHOBPEMEH-
Ho). Ho B 1973 r. dupma Intel BuinycTuna 8-6MTOBBII MHKPOMpOLLECCOD
Intel—8008, a B 1974 r. — ero ycoBepuleHCTBOBaAHHYI0 BepcHIO In-
tel—8080, rkoropasa no KoHuHA 70-X rofoOB CTajla CTAHZAPTOM AJS MHKPO-
KOMIIBIOTEPHOH MHAYCTPHH.

BHauajie 0TH MHKPOIPOLECCOPhl HCIOJb30BAJIHUCh TOJBKO 3JIEKTPOH-
UIMKaMHU-JI06UTEIIMH M B Da3JIHUHBIX CNELHAJH3UPOBAHHBIX YCTDPOIi-
crBax. Ho B 1974 r. HeckonbKO (HPM OO'LABHUJIH O CO3ZAHHM Ha OCHOBE
Mukponpoueccopa Intel-8008 komnsloTepa, T.e. ycTpoHcTBa, BHINOJHAIO-
ero Te ke QyHKUHUH, yTo U 6osbwas OBM. B nauane 1975 r. mosBuicsa
nepBLIi KOMMCPUYECKHM pacnpocTpaHseMblit KomnbioTep Aabtanp—8800,
MOCTPOEHHbLIH HAa OCHOBe MHKponpoueccopa Intel—-8080. ror koMnbIOTED,
paspaboranubiit pupmoit MITS, npoaasascsa no ueHe okosao 500 goxa. Xo-
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T BO3MOKHOCTH ero OLIIM BeChbMa OrpaHHYeHE! (OepaTHBHAA NaMATH CO-
craBydaja Bcero 256 GaliT, KJaBHATypa M 9KPaH OTCYTCTBOBAJH), €ro IO-
ABJIeHHe OBLIO BCTPeYeHO ¢ GOJbIIMM 3HTy3MasMoM. B mepBele ke mecs-
bl GHLJIO IPOJAHO HECKOJBKO THICAY KOMIIJIEKTOB MamHKHb. I[lokynarenu
3TOro KOMIIbIOTEpa CHAGXKajiu ero JOIMOJHUTEJbHBIMH YCTDOMCTBAMM: MO-
HHTODPOM [IJI5. BHIBOZA MHGMOpMaLUM, KJaBHATypoi, GJOKaMH pacIIMpeHud
aMATH U T. . Bckope 3TH ycTpOIiCcTBa CTaJH BHINIYCKATHCA APYrHMH (Hp-
mamu. B xonue 1975 r. ITon Anner u Buaa Ie#irc (6ynyimue ocHOBaTE M
dupmur Microsoft) cosmanu ana KoMmmpioTepa ¢AJBTAHp» HHTEPIPETATOD
A3blKa Basic, YTO NO3BOJIMIO MOJB30BATENAM AOCTATOYHO IIPOCTO OGIIATH-
CA C KOMIBIOTEPOM H JIETKO IIHCaTh AJAA HEro mporpaMMbl. JTO TaKKe
CII0COGCTBOBAJIO MOIYJIAPHOCTH KOMIIBIOTEPOB.

Ycnex dupmer MITS 3acraBus MHOrHe GUPMBI TaKyXe 3aHATHCA IPO-
H3BOJICTBOM IEPCOHAJILHBIX KOMIBIOTEPOB. ITOABHIOCH H HECKOJBKO KYyD-
HaJIOB, NOCBAIIEHHLIX NEPCOHAJBLHBIM KOMIbioTepaM. KoMnbioTeps! cramu
IIpOJaBaThCA y2Ke B IIOJIHON KOMILIEKTAlMH, C KJIaBHATYpPOHX M MOHHUTO-
POM, CIpPOC Ha HHMX COCTaBHJI HECATKH, & 3aT€M M COTHH TBICAY IITYK B
rog. Pocty o6beMa mpopaxk BecbMa CIIOCOGCTBOBAJM MHOTOYMCJIEHHEIE IIO-
Jle3Hble NpOrpaMMel, paspaboTaHHBIe NJIA NeJOBBIX NpHMeHeHHi. IloaBu-
JIACh M KOMMEDYeCKH pAaCIpOCTPaHAeMEle NpOrpaMMBl, HaIpHMep IIPO-
rpaMMa IJifi peJaKTHpPOBaHHA TeKcToB WordStar u TaGJuuHBIA npoueccop
VisiCalc (coorBercTBerHo 1978 u 1979 rr.). 9TH (¥ MHOrHe Lpyrue) npo-
rpaMMBbI CHEJIAJIH JJIsA AeJIOBOr0 MHpa NOKYNKY KOMIBIOTEPOB BeChbMa BHI-
TFOAHBIM BJIOJKEHHEM JEHEr: C MX IIOMOIIbLI0 CTAJ]0 BO3MOXKHO 3HAYHTEJHHO
ahdexTHBHEE BBINOJHATL OyXrajTepCcKHe pacueTbl, COCTABJIATh AOKYMEH-
THl U T.X. B peayapTraTe 0Kasajsoch, UTO AJA MHOTHX OpraHusauui HeoO-
XOAHMMBIE HM pacueThl CTaJO BO3MOJYKHO BBLINOJHATHL He Ha Goibmux 9BM
uax MUHU-OBM, a Ha nepcoHaJbLHREIX KOMIBLIOTEPax, YTO 3HAYHTENBbHO [e-
IeBJie.

MNoasneHue IBM PC

PacnpocTpaHeHHe NEPCOHAJBHBRIX KOMIBIOTEPOB K KOHUY 70-X romos
NpHBENO K HEKOTOPOMY CHHMXKEHMIO cmpoca Ha Gosbmue OBM u MuHH-
9BM. 3910 crajo npeaMeTOM cepne3HOro GecnokoiictBa ¢(upmer IBM
(International Business Machines Corporation) — Bexyiieit koOMnaHuu 1o
npou3BoACTBY Gosnpmux IBM, u B 1979 r. ¢pupma IBM pemnsa nonpo6o-
BaTh CBOH CHJIBI Ha PhIHKE NEPCOHAJbHBIX KOMILIOTEPOB.

OnHaKO PYKOBOACTBO (PMPMEI HEAOOLEHUJIO GYAYIIYIO Ba*XHOCTh dTOTO
PBIHKA M pacCMaTPHBAJIO CO3ZaHHE KOMIBbIOTEpPa BCEro JIMIIb KaK MEJKHH
3KCIEPHMEHT — YTO-TO BPOJAE OAHOH H3 JECATKOB INPOBOAMBINHXCA B
¢upme paGoT IO CO3XAHHIO HOBOro oGopyaoBaHuA. UTOOBI He TPAaTHThL Ha
9TOT 3KCIEPHMEHT CJHIIKOM MHOrO JAeHer, PYKOBOACTBO (PMPMBI Ipexo-
CTaBUJIO NOADa3AeJIeHHI0, OTBETCTBEHHOMY 3a AAHHBIH IPOEKT, HeBHJAH-
Hy!0 B ¢upme cBoGonay. B yacTHOCTH, eMy GblLIO pa3pelIeHO He KOHCTPY-
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HPOBaTh INEePCOHAJILHBII KOMIBIOTED «C HYJfA», & HCIOJb30BaThb OJIOKH,
H3roTOBJIEHHBIe APYrMMHM ¢upmamu. WU 5TO moapasneseHHe CIOJIHA MC-
MOJIb30BAJIO NPeAOCTaBJIEHHBIH 1IaHC.

Ilpexxne Bcero B KauecTBe OCHOBHOTO MHKpPOIpoOIeCCOPa KOMILIOTEpa
6bln  BLIOpaH HoBeifmuit Toraa 16-paspa;HBIi  MHKpompoueccop In-
tel-8088. Ero ucnosnn3oBanue MO3BOJIIIIO 3HAUYUTEJBHO YBEJIUUHTDH TOTEH-
LI HaJIbHbIe BO3MOXKHOCTH KOMIBIOTEPA, TaK KaK HOBBIH MHKDPOIPOLECCOD
no3BoJan paborarh ¢ 1 M6aiiToM nmamsaTH, a BCe HMEBIIHECS TOrAa KOM-
nbioTepbl 6611 orpanuyeHbl 64 Kb6aiitamu. B kKoMnbioTepe GbLIM HCIIOJIb-
30BaHbI M JpyrHe KOMIUIEKTYIOIIHE Pa3JUYHbIX (PHUPM, a €ero NIporpaMMHoOe
obecneueHue 6bLJIO0 MOPYYeHO padpaboraTs HeGosbwioi hupme Microsoft.

B asrycre 1981 r. HOBBIi KoMmbloTep mnojg HasBanuem IBM PC
(untaerca — Ai-Bu-9m Iu-Cu) 6611 opuuuanbHO NpeAcTaBjeH MyOJHKe
M BCKOpe IocJie 3TOro oH npuobpes GOJbLIYIO MONYJISPHOCTh Y NOJIL30Ba-
Teseit. Yepea oxun-aBa roga komnoiorep IBM PC 3aHAN Bepyliee MecTO
Ha pbIHKe, BBITECHHUB MoAeJH 8-0HTOBbIX KOoMIbloTepoB. Paktuuecku IBM
PC cran cranmapTOM nepcoHaJbHOro Kommbiorepa. Ceifuac Takue KOM-
neioTepsl («coBmectumbie ¢ IBM PC») cocrasasior okoso 90% Bcex mpo-
HU3BOJHUMBIX B MHDPE NMepPCOHAJIbLHBIX KOMIIbIOTEPOB.

MpuHUKMN OTKPBLITON apXUTEKTYpPbl

Ecan 61 IBM PC 6b1n1 ciesiaH Tak ke, Kak Jpyrue CyllecTBOBaBLIHE
BO BPEMs ero NOfABJIEHUA KOMIBIOTEPbI, OH Obl ycrapeJs uyepe3 ABa-TPH To-
na, ¥ Mbl JaBHO Obl y»Ke O HeM 3a0bliH. [leficTBHTENBHO, KTO ceifyac Io-
MHHT O CaMbIX 3aMeyaTeJIbHbIX MOAEJNSAX TeJeBH30pOB, TejleQOHOB HJIHU
Aax<e aproMobOuJiel ABeHaauaTUIeTHei! JaBHOCTH!

K cuacteio (ans nac), B IBM PC Oblnia 3ajiookeHa BO3MOXKHOCTH YyCO-
BEPUICHCTBOBAHUSA €ro OT/eJbHbIX YacTed M HCIOJB30BAaHHUA HOBBIX
yerpoitere. dupma IBM cpesnasia KOMNbIOTED HE €4HHBIM HEpPa3beMHbIM
ycTpoHcTBOM, a obecneunsia BO3MOXKHOCTb €ro COOpPKH M3 He3aBHCHMO H3-
rOTOBJICHHBbIX 4acTeil aHaJIOTHYHO AETCKOMY KOHcTpykTopy. Ilpu artom
METOMbl CONPSIKEHUs ycTpoiicTB ¢ Komnbiorepom IBM PC He TonbkO He
[ePIKANUCh B CEeKpeTe, HO M OBbLIH JOCTYIHBI BCEM JKeJAKIIHUM. OTOT
NPUHIKIT, HA3LIBAEMbIi PUHIHIIOM OMKPLIMOIl apxumexmypst, HapAny ¢
IIPYTUMH JOCTOMHCTBAMH oO0ecrneyus MOTPACAIONHH yClex KOMIbIOTEepy
IBM PC, no auwua ¢pupmy IBM BO3MOMXKHOCTH €IHHOJIHYHO NMOJBb30BATLCA
IJIOJAMH ITOTO ycrnexa.

Kak e ycTpoeH aTOT «KOHCTPyKTOp»? Ha OCHOBHOH 3JIeKTPOHHOMH
njaate komnniorepa IBM PC (cucTeMHO#i, UM MaTEpUHCKOM, miare) pas-
MCLEHbl TOJBLKO Te OJIOKH, KOTOpbIe OCyLeCTBJAAIT 00paboTKy HHGOp-
mauuu  (BbluucieHus). Cxembl, ynpaBjsiolide BCEMH OCTaJbHBIMHU
yCTPOHCTBAMH KOMIIBIOTEpPA — MOHHTODPOM, AHCKAaMH, NPHHTEPOM H T.A..
peaju30BaHbl Ha OTHEJBHBIX IJIATaX, KOTOpble BCTABJSAIOTCA B CTAaHAApT-
Hble pa3’beMbl Ha CHCTEMHOH mjate — cJoThl. K 9THM 3JIEKTPOHHBIM CXe-
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MaM IOABOAUTCH OJJIEKTPONHTAHHE H3 €NWHOro OJIOKa NHUTAHHA, a A
yno6GcTBa M HaJEKHOCTH BCE ITO 3aKJioyaeTca B OOmHH MeTaJIMYeCKHi
HJIH IJIACTMACCOBHIA KOPIYC — cuUcCmemHbLil 60K,

ITo-euaumomy, ¢upma IBM paccumThIiBajia, YTO OTKDPHLITOCTH aPXHUTEK-
Typs IBM PC 1o3BOJHUT He3aBUCHMMBIM IPOH3BOAHUTENAM pa3pabaThiBaTh
pas3juYHble JONOJHHTEJNbHbIE YCTPOMCTBA, YTO YBEJIHYHUT NONYJSAPHOCTH
KomibioTepa. Tak OHO M NMPOHM3ONLIO, H Yepe3 OAHUH-ABA Ioja HAa DBIHKE
npeAJjiarajuch COTHH PAa3HBIX YCTPOHCTB M KOMIJIeKTyiomux aia IBM PC.

HauGonpmy o BHIFOAY OT OTKPHITOCTH apxutrextypsl IBM PC moay-
YHJIH, €CTEeCTBEHHO, HmOJb3oBaTeJH. OHM MOIJIM CAMOCTOATEJbHO PACIIH-
PATH BO3MOKHOCTH CBOHX KOMIBIOTEPOB, HOKyHmas COOTBETCTBYIOUIHE
YCTPOHCTBA M NOACOEAHHAA HX B CBOOOAHBIE pad3beMbl HA CHCTEMHOMH
miare. IIpu 3TOoM OHH He OBIM CBS3aHBl AaCCOPTHMEHTOM MofeJei,
npeanaraemelx pupmoit IBM, Tak Kaxk MOrjH DOKyNnaTh AONOJHHTEJLHEIE
YCTpO#CTBa, NPOM3BOJUMBIE HE3aBHCHMBIMU (upMamMu. OHH MOTIJIH CIKO-
HOMHTb J€HbI'H, OPHEHTHDYSCHh IOPH IIOKYIKe KOMILIOTEDPOB Ha CBOH ce-
rofgHANIHHe, a He Oyaymue noTpe6GHOCTH — BeAb NPH HeOGXOLUMOCTH
KOMOBIOTED MOXKHO MOAEPHH3HPOBATh.

PassuTtue komnbiotepos IBM PC

Ha mepBbhIX mopax OTKPHITOCTL apxuTeKTypsl IBM PC Grulna BHIrOZHA
dupme IBM. Ona obecneunsa KCMMepYECKHIl yclnex KOMIBIOTEPY H IIO-
3Bojinyia GHpMe CPAaBHHTEJIBHO JIEFKO BHINYCKATh HOBHIE MOJEJH, COXpa-
HAA COBMECTHMOCTb CO CTapbIMH, YTOOBI BCe NPOTPAMMBI H BCE€ YCTPOii-
cTBa, paspaboranHele muA crapeix Mmopeneit IBM PC, pa6Goranu u c
HoBbiMH. B 1983 r. Gein Beinymen KoMmnoiorep IBM PC XT, umeromuii
BCTPOEHHBIH KeCcTKHi auck, B 1985 r. — komnsiorep IBM PC AT Ha oc-
HOBe HOBOro MHKpomnponeccopa Intel-80286, paGoraromuit B 3—4 pasa
6srcTpee IBM PC XT.

OnHaKO OuYeHb CKOPO Apyrue GUPMBbI [EPecTajd AOBOJLCTBOBATHLCA
POJIBIO MPOM3BOAHTENEH KOMIIEKTYIOUINX M HadaJHd CaMH COOHpaTh KOM-
neioTepsl, coBmectuMble ¢ IBM PC. OHM cranu nmepeHMMaTh Bce paspa-
6orkn dupmer IBM (manpumep, Bugeoapanteps: CGA, EGA u mosagmee
VGA), a 3a cyeT TOro, YTO HM He NMPHXOLHJIOCH HECTH OTDOMHBIX H3Aep-
ek ¢upmer IBM, oHM cMoOmIH mpoaaBaTh CBOH KOMIBIOTEPBI 3HAYH-
TeJIbHO AemleBJje (MHOrxa B 2—3 pasa) aHaJIOTHYHBIX KOMIBIOTEPOB (DHPMEI
IBM. Bosnee Toro, aTH ¢UpMBI CTAJIH pPEaNH30BLIBATL MHOTHE TEeXHHYEC-
KHe HocTHXKeHusa GpicTpee, ueM IBM. Tak, nepsBble KOMIBIOTEPH! HA OCHO-
Be MHKpomponeccopoB Intel-80386 6ninu BeInywiensr yxxe He IBM. U
oueHb ckopo IBM okasajace He MOHONOJIMCTOM B BBINYCKe DpaspaboTaH-
HBIX €0 KOMIIBIOTEPOB, a OJHOH H3 COTeH KOHKYDHPYIOIHX GHDM, KaX-
Jadg M3 KOTOPHIX CTPEMMTCS CAeJIaThb KOMIbIOTephl ObiCTpee, NMPOH3BOAH-
TeJbHEE, Hafle}KHee W, eCTeCTBEHHO, Aelleniie. Bce nomblTKH dupmur IBM
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BHOBb MOHOIIOJIH3MPOBATHL PHIHOK (HampHMep, BHINYCK KoMmmbioTepoB IBM
PS/2) He yBeHUANHCH YCIEXOM.

Tax uto Temepr HadBaHue «IBM PC» BOBce He O3HayaeT, YTO KOM-
neloTep chesiaH camoit dupmoit IBM, TouHO Tak ke, KaK He Ka)XAbli aB-
Tomar Kanamnukosa caenan Kanamnukoseim. Ceituac GOJIBIIMHCTBO BBI-
nycKaeMbix KomnbioTepoB «THma IBM PC» penaercs B IOro-Bocrounoit
Agun (TaitBans, Curranyp, IOxuas Kopes u T.A.), TaM HX IPOU3BOACTBO
obxonuTca memessie. BnpoueMm, HeKOTOphIe HaHGOJIee «IPECTHIKHBIE», HA-
JIeXKHBIe M NODOTHE MapKH NepPCOHAJIbHBIX KOMIILIOTEPOB COOMpPAIOTCA B
CHIA u EBpone, XOTd MHOTHe KOMIOHEHTHI AJI HUX BCE PABHO 3aBO3ATCA
u3 IOro-BocTouHoii A3uu.

PasBurne KomnnioTepoB tina IBM PC Temeps OCyLIECTBJIAETCA MHO-
FHMH KOHKYDHMDYIOIIUMH (upmamu, xota IBM u ocraercs camMeIM KpyI-
HBIM IIPOHM3BOAMTEJNIEM 3THX KOMNbIOTepoB. KoMnbioTepbl Ha OCHOBE MHK-
ponpoueccopoB Intel-80386SX, 80486, u Pentium, MoHuTOpHEI THNAa Su-
per—VGA 800x600 u 1024x768 6nuiu paspaborannl yxxe He IBM, a pas-
JIUYHBIMH APYrHMH dupmamu. HauGosbluiee BIHMAHHE HA DPa3BHTHE KOM-
npiorepoB THna IBM PC renepr oxaswiBaer He IBM, a ¢upma Intel —
NPOMU3BOAUTENIbL MHKDONPOLECCOPOB, ABJANOMIMXCA «Mmo3rom» IBM PC, u
dupma Microsoft — paspabGoTuux omepanuonuoii cucrems: MS DOS, rpa-
tunueckoit onepanuorHOi o6osoukrn Windows M MHOrHX APYrHX HMCIOJb-
3yembix Ha IBM PC nporpamm.

Pagymeercsi, OTCYTCTBHE «DYKOBOAAUIEH M HANpaBJAIOUleli» CHJIBI B
Pa3BHUTHH KOMIBIOTEPOB MMeEET M CBOM OTpHUUATEeNbHbIe cTOpPOHEI. Tak, BCce
BhITYCKaeMble BuaeoagantTepsl EGA u VGA coBMeCTHMBI MeXAy co0oOi,
TaK KaK COBMECTHMBI C OPUTHHAJbHBIMH MX MOAENAMH, pa3pabOTaHHBIMH
IBM. A Bupeoagmanrtepst Super—VGA uiau pasjJHyHble BHABLI CTPHMEPOB
HECOBMECTHMBI APYr C APYromM — 3Jech He OblIO aBTOPHUTETHOH (HUpMBEI,
pa3paboTKy KOTOpO# OCTaJibHbIe IPUHSANH Obl KaK CTaHLApT.

Hponomkenne 9TO rJjIaBbl IpH NepBOM UTE€HHH MOMHO NPONYCTHUTH

MpuyuHbl ycnexa
nepcoHanbHbIX KOMMbIOTEPOB

B Hacrosllee BpeMA HMHAYCTPUA MNPOM3BOACTBA KOMIBIOTEPOB M IPOrPaMMHOr0
ofecrieyeHUA ANA HMX ABJAETCA OAHOH M3 Hambosee BaXXKHbIX chep IKOHOMMKM pa3BH-
ThIX cTpaH. ExxeronHo B MHpe NpoAaloTcsa AECATKH MMUJIMOHOB KOMMNbIOoTepoB. ToNbLKO B
CLIA ofmeM npojaX KOMIBIOTEPOB, YCJAYr M INPOrpaMMHOrO ofecriedeHMs COCTaBaAeT
AECATKHM MUJIJIMAPAOB JOJJAPOB M MOCTOAHHO NMPOROIKAET PACTH.

B ueMm ke NPUYMHBI TAKOrO CTPEMUTEJBHOIO POCTA MHAYCTPUHU MEPCOHAJIBHBIX KOM-
neiorepoB? HeCcKONBKO M3 HMX yKe OblJIO HA3BAHO — 3TO HEBBICOKAA CTOMMOCTH KOM-
nbioTepoB (KaK MPaBUJO, OT HECKOJABKMX COTEH A0 AeCATH ThICAY AOJJIApOB) M MX CpaB-
HUTEJbHAA BBINOJHOCTH JJISi MHOTMX AEJOBBIX NPUMEHEHHMH M0 CPABHEHHMIO ¢ GONMBIIMMH
9BM u muuu-9BM. Ho nmeroTca M Apyrue NpUYHHBL:
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® NpOCTOTA MCNOJb30BaHUsA, o0ecneyeHHas ¢ TMOMOLBIO JMAJIOroBOro crocoba B3a-
MMOAEHCTBUA C KOMNBLIOTEPOM, YAOOHBIX M NMOHATHBIX MHTepdeicoB nporpamMm
(MeH10, MOACKA3KH, ¢«[IOMOLUbLS M T.A.);

® BO3MOXXHOCTh MHAMBHUAYAJIBLHOIO B3aMMOJAEHCTBUA C KOMIbIOTEpOM Ge3 Kakux-
an60 NOCPeAHUKOB M OrpaHMYeHMit;

® OTHOCHMTEJIbHO BBICOKME BO3MOXHOCTHM MO nepepaGoTke mHpopMauuu (THNUYHAR
CKOPOCTb — HECKOJIbKO MMJJIMOHOB ONepauuii B CBKYHAY, eMKOCTb ONepaTHBHOM
naMATH — OT HeCKOJAbKMX coTeH KGaitT a0 aecaTkoB MGailT, eMKOCTb XECTKHUX
JAMCKOB — HECKOJIbKO AECATKOB MJIM coTeH MGaiir);

@ BLICOKAA HANEXHOCTb M NPOCTOTA PEMOHTA, OCHOBAHHBIE HA MHTErPALUM KOMIO-
HEHTOB KOMIpOTEPa;

® BO3MOXKHOCTb PACIUMPEHMA M afanTalMH K OCODEHHOCTAM INPUMEHEeHMA KOM-
NBIOTEPOB — OAMH M TOT K€ KOMIMBIOTEP MOXKeT ObIThb OCHALUEH Pa3JUYHBIMH
nepudepHiAHBIMH YCTPONCTBAMH U Pa3HbIM NMPOrpaMMHBLIM ofecrieueHHeM;

® HajuuMe NMPOrpaMMHOro obecrnedyeHusa, OXBATHIBAIOLLErO NMPAKTHYECKH Bce Chepsl
YeJIOBEYECKO! AEeATENbHOCTH, a TaKKe MOLUHLIX CHCTeM AJA pa3pabGoTKHM HOBOro
nporpaMMHOro obecrieyeHusA.

Hecmorpa To, uTO 06/1aCTH MPUMEHEHUA NMEPCOHAIBHBIX KOMIIBIOTEPOB OYEHb LLIKPO-
Ka, HMeIoTCA 3afayd, KOTOpble Jydlue pemats Ha Gonee mowHbix O9BM. O6 atom roso-
pHUTCA B caeaylolieM naparpadge.

OrpaHu4yeHHOCTb 06n1acT NpuMeHeHns
NepcoHanbHbIX KOMMNbIOTEPOB

IlepcoHanbHBIE KOMOBIOTEPHl ABJAIOTCA HauboJiee LIMPOKO HMCMOAb3YeMBIM BMIOM
KOMMNBIOTEPOB, MX MOLLHOCTH MOCTOAHHO yBeJUYMBAeTcs, a 00JacTh NMPHMEHEeHUA pac-
mupsaerca. IlepcoHanbHbIe KOMOBIOTEPbl MOI'YT OOBEAMHATHCA B CETH, YTO NO3BOJAET
REeCATKAM M COTHAM IOJb3oBaTesieil Jierko ofMeHMBaTbCA MH(MOpMauueid M OAHOBpe-
MEHHO NoJy4aTbh AOCTYN K obummMm 6adam aaHHbix. CpeacTBa 3JIGKTPOHHOM MOYTHI MO-
3BOJIAIOT MOJIL30BATENAM KOMIIBIOTEPOB C ITOMOLIBIO OObIYHOI TesieOHHONI ceTH Mochi-
JIaTh TEKCTOBble M (haKCMMMJIBHBIE COOOLIEHHA B APyrue ropofa W CTPaHbl U MOJAYy4YaTh
MHDOpPMaNMIO U3 KPYNHbIX GAHKOB JAHHBIX.

OaHAKO BO3MOXMHOCTH TNEPCOHANBLHBIX KOMIBIOTEPOB Mo o0paBoTke uHboOpManuMu
Bce ke orpaHudyeHsl. Haubonee yacto nmposaBasiolnecs OrpaHNYeHUA — 10 o6beMy 06-
pabGaTeiBaeMoit MHGOPMALIMM M MO CKOPOCTH BBIYMCJIEHUH.

O6paborka 60nbWwnux 06beMoB MHPOPMaynn. Ha nepcoHanbHOM KOMMbIOTEpE
MOKHO xpaHuTh A0 1 I'6aiita gaHHbIX (370 OKONO 400 MJH. CTPaHMI, TEKCTa) M NOJY-
YaTh K HMM JOCTYI 3a COThle ROaM ceKyHAabl. Ho BO MHOorux cayuyasax tpebyerca obpaba-
ThIBATh ele Gonblume o0beMbl MHGOPMAUMM MM AeaaTs 3T0 ObicTpee. K Takum obna-
CTAM OTHOCATCA GaHKOBCKOE [AeJI0, CHCTEMBbI pe3epBHPOBAHUA aBHA- M IKEJE3HOIO-
poxxHbIX OuaeroB u T.4. Hanpumep, Ha nepcoHaIbHOM KOMIBIOTEPE JIErKO MOMCHO CO3-
nate 6a3y AaHHBIX MHAMBHAYAJIBHOrO IMOJb30BAHMA C HA3BAHMAMM M XapaKTepMCTHKA-
MM JKYyDHAJIOB MO KaKoii-116o npeamerHoi obaactu. Ho ana cospanusa 6as3bl faHHBIX, B
KOTOpOi XxpaHuauch Obl pedepaTsl cTaTeit U3 3TUX XKYPHAJIOB MJIM JayKe CAMH TEKCThI
craTeif ¥ K KOTOpPOi OZHOBpPeMEHHO Morju 6bl of6pawaTsCa COTHU MNOJL3OBaTeJeH,
norpebyiorca yxe Goabmue IBM.

IIpu obpaborke Goablunx o6beMOB MHGOPMALMM YAaCTO OKa3biBaeTcA Haubosee Le-
J1eco06pa3HbIM COBMECTHOE MCIOJb30BAHME KOMIBIOTEPOB PA3HOr0 YPOBHA, Te Ha KaX-
OM YpPOBHE pelIalTCcsa Te 3afayd, KOTOpble COOTBETCTBYIOT €ro BO3MOXCHOCTAM.
Hanpumep, B KpynmHoM KoMMmepueckoM OaHke o6paGoTka MHGOPMALMH O KJIMEHTAX M
pacyeTax ckopee Bcero morpebyer Goaswiyio 9BM, a BBOA AAaHHBIX M AHANU3 DPE3YJb-
TaTOB MOXET OCYLUECTBJIATHLCA M HA NEePCOHANbHBIX KOMMbIOTEpAX.

HNHTeHcnBHbIE BblYucneHns. Bo muormx 3asayax OKa3bIBaeTCA HEROCTATOYHOM
BbIYHUCIHUTEJNBbHAA MOLUHOCTb NEPCOHAJBHBIX KOMIIBIOTEPOB. Hanpumep, pacueTr MexXaHu-
4eCcKOH NMPOYHOCTH KOHCTPYKUHMH M3 HECKOJIBKUX COTEH JJIEMEHTOB MOXXHO CAeJaTbh U Ha
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MEePCOHANILHOM KOMINbIOTepe, HO eCM HAaAO0 PACCUMTATh NMPOYHOCTh KOHCTPYKLMH M3 CO-
TEH THICAY 3JIeMEeHTOB, TO nmoTpebyerca yxe Goaswraa O9BM uam maxe cynepdBM.

JIpyrum npuMepoM ABJAETCA KOMHBIOTEPHOE IPOM3BOACTBO Buaeoduabmos. Ilepco-
HaJbHBIA KOMIBIOTEP BIIOJIHE MOXCHO MCHOJb30BATh AJA CO3NAHUA NPOCTEHBKUX HBH-
KYIIUXCA KAPTMHOK Ha 3KpaHe. Ho AnaA co3gaHMA pealMCTHYHBIX (DMJIBMOB M CHELH-
anpHBIX BUAE03hdhEeKTOB TpeGyeTcA TaKOi rMraHTCKHIl 00beM BHLIYMCIEHMH, KOTODBIH Ha
MepCOHANBHBIX KOMNBIOTEDPAX BHIMOJHMUTH NMPAKTHYECKHM HEBO3MOXHO. Jlaxke mna mpo-
M3BOACTBA HeGONBIIOrO GuAbLMa NoTpefyeTca MHOro AHEH MM Hexeab paGoThl KOMIBIO-
Tepa. IloaToMy npodeccHoHaNbHBIE CTYANH, 3AHUMAIOLLNECA NPOM3BOACTBOM (MILMOB,
BMEOPEKJIAMBI M T.X., BBIHYXKAEHBI IIPHOGPETATh CHELHAIM3UPOBAHHLEIE KOMIBIOTEDHI,
npeAHa3HAYEHHbIE AJA CO3JAHUA BHAEOMDUIBLMOB. OTH KOMIBIOTEPBI CTOAT B JECATKH
pa3 gopoxxe IBM PC-coBMeCTHMBIX KOMMBIOTEPOB, HO MO3BOJAIOT CO3XABATH BUEONPO-
AYKIMIO BO MHOrO pa3 6ricTpee. He yAHMBUTENBHO — OHM CKOHCTPYHPOBaHBI TaK, YTOObLI
OYeHb GBICTPO BBLINOJIHATH HMEHHO Te ONepalyuH, KOTOPhIE MCMOJb3YIOTCA NPH CO3XAHUM
ABHIKYIIMXCA TPEXMEPHBIX H300parKeHHi.

3ameyvarHne. Cneayer ckasaTh, 4TO MHOrAA NpH GOABIIMX 3aTpaTax TPYAa, ¢XHUT-
POM» IPOrpaMMHPOBAHHH M T.A. YAAETCA PELUIMTh HA NEePCOHAIBHOM KOMIBIOTepe (maske
He OYeHb MOLIHOM) 3ajady, KOTOpYI0, Kasanoch Gbl, HA HEeM CAeJATh HEeBO3MOXHO. On-
HAKO 3TO OTHIOAbL He BCeraa yjaaerca u Tpebyer oyeHn Goaswumx ycuauit. IToaromy, Kak
NpaBsuJIo, Jyd4llle pellaTh 3a4ayd HA KOMIbIOTEPe COOTBETCTBYIOLIEH MOLLHOCTH H He
NMBITATHCA CAEJATH U3 NEPCOHANBHOrO KoMnsiotepa cynepdBM.

FhaBsa 2
YcTpouncrtea, sxopawue B IBM PC

B aToit rysiaBe u3naralTCA HeoOXOAHMMEBIE HaHHbIe 00 yCTpOMCTBaXx,
Bxogamux B IBM PC uian moakJO4aeMBIX K HEMYy: MHKpOIpolieccope,
KJaBHaType, MOHHTOpEe, IPDHHTEepe H T.X. MHOIHM UHTATEJIAM BCE 3TO YXKe
H3BECTHO, M OHH MOTYT cpa3y IepedTH K I'JI. 3, I'ie pacCKa3blBaeTcs O
Pa3HOBHAHOCTAX pabOTalOIUX HAa KOMIBLIOTEpPEe MpOrpaMMm, HIH K IJ. 4.
OpgHako mepex 9THM JKeJaTeJbHO BCe ’Ke mpoyecTh maparpad «TexHHKa
6e30naCHOCTH» B KOHIE 3TOH I'JIaBHI.

OcHoBHble 6noku IBM PC

OO0B1YHO mepcoHaNbHBIe KoMNbIoTepsl IBM PC cocTosaT ua Tpex uacreit
(6s10x0B), puc. 2.1:

® cuctreMHOro 6JIoKa;

® KJIaBHATYDHI, NO3BOJIAIOMEH BBOAUTH CUMBOJEI B KOMIBIOTED;

® MOHHTODPA (MJIM AUCIIe) — AJA U300pPaKeHHUs TEKCTOBOH U rpadu-
yecKko# MmHGOpMaHHU.

KoMnbioTepsl BHINYCKAIOTCA K B MNOPTAaTHBHOM BapHaHTe — B
«HaKOJIGHHOM» (JISNITOP) MJIM «O6JIOKHOTHOM» (HOYTOYK) HCIIOJHEHMH (DHC.
2.2). 3xech CHCTEMHEIH GJIOK, MOHHTOD H KJaBHATyDa 3aKJIOYEHBl B ONUH
KOPIIYyC: CHCTEMHBIH 6JIOK CIpATaH MOZ KJIABHATYPOil, a MOHHTOD CHEJIaH
KaK KPHIIIKa K KJaBHaType.
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[PQUECCOR, -] HAKOMMTEND
HA XECTKOM
. WCKE

HAKONWTEb

=

KNABUATYPA

Puc. 2.1. Komnsiorep IBM PC Puc. 2.2. Komnsiorep IBM PC
(B HACTOJILHOM MCNOJHEHUH) (B 6JI0KHOTHOM. UCNIOJIHEHUH)

XoTsi M3 3THX uyacTeil KOMIbIOTEpPa CHCTEMHBIH GJIOK BBIMJIAAHT Ha-
uMeHee 3D(HEKTHO, MMEHHO OH SABJAETCA B KOMIObIOTEpEe «IJjaBHbIM». B
HEeM pacnoJiaraloTcsi Bce OCHOBHBIE y3JIbI KOMIIbIOTEpa:

® JJIeKTPOHHBIE CXeMbl, ynpaBaswuude paborTodl  KoMmnbioTepa
(MHKpOIIpOUEeCCOp, ONepaTHBHAA MaMAThb, KOHTPOJIJIEPbl YCTPOICTB
 T.X., CM. HHXKeE);

® (JIOK MHTaHHA, NpeoOpa3yoUIHii 9JIEKTPONUTAHHE CETH B IOCTOSH-
HBIH TOK HH3KOrO HANpAXKEHHsA, MNOoAaBaeMbl Ha 9JIEKTPOHHbIE
CXeMbl KOMIIBIOTEPA;

® HaKonmuTeNH (MJIH AUCKOBOABI) AJs TMOKHX MArHUTHBIX JHCKOB,
HCIOJIb3yeMble JUIA YTEHHs W 3allUCH Ha rubKkue MarHHTHble AHUCKH
(muckersl);

® HAKONUTENb Ha KEeCTKOM MarHMTHOM JHCKe, NpeAHa3HaYeHHBbIH IJsa
YTEeHHUS U 3aIIUCH Ha HEC'bEMHBIH JKECTKHII MarHUTHBIA AUCK (BHHUYeE-
crep).

Ha puc. 2.1 BuagHbl nepeiHHe NMaHeJH AHCKOBOAOB IJIsi JHCKET U Ke-
CTKOIO JHMCKa.

LononHutenbHble yCTPOUCTBA

K cucremuomy 6Jioxky xomnbiorepa IBM PC MOXXHO MOAKJIIOYATH pas-
JIMYHBIE YCTPOMCTBA BBOJA-BBIBOAA WHGOPMALMH, PACIIHPAA TE€M CaMbIM
ero (YHKIHOHAJBHBIE BO3MOXHOCTH. MHOrme ycrpoiicrBa NOACOeRMHSA-
IOTCA 4Yepe3d cHenHasbHbie rHe3fna (pas3beMbl), HaxoAsAliHecs OOBIYHO Ha
3afiHell cTeHKe cHcTeMHOro 6Jioka Komnblorepa. KpomMe MoHHTOpa M KJa-
BHaTypbl, TAKUMH YCTPONCTBAMH SBJIAIOTCA:

® npuHTED — JUIA BBIBOAA HA NeYaTh TEKCTOBOH M rpaduuyeckod HH-
¢dopmauuu;
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® MbIIIb — YCTPOHCTBO, obJsieryaruiee BBOJ MHGOPMAILHUH B KOMIBIO-

Tep;

® JLKOHCTHK — MaHUNYJATOD B BHAE YKPEIJIEHHOM Ha IWIapHHpe
PYYKH ¢ KHONKOMH, ynoTpebsisieTcss B OCHOBHOM AJIS KOMIIBIOTEPHBIX
HUIp;

® a TakK)Xe JpyrHé ycTpoiicTa.

IToxgki0oueHHEe 3THX YCTPOMCTE BHIMOJIHAETCA C NOMOILBLIO CIElHaJb-
HbIX npoBojoB (kaGeseit). Hna samutel or owvuboK («OT AypaxKa») pasb-
eMbl Ul BCTaBKH 3THX KabeJieil caeslaHbl pa3HbIMHM, TaK 4TO Kabesab 1po-
CTO He BOTKHeTCA B Hemoaxopasuee rHe3no. Hekoropele Kabesun
(HanpuMmep, AJS NOACOELHHEHUS MOHHMTOLA HJIM NMPHUHTEpPa) 3aKpPelIsiorcs
C NMOMOU[bI0O BUHTOB, 9TH BHHTHI HAaJ0 3aBEDPHYTb DYKOH HJM OTBEPTKOH,
yTo6b! Kabeb He BbIMaAaJ U3 pa3beMa.

3amevarne. Tlpu BKIIOUEHHOM KOMNBIOTEPE HEMb3dA HU BCTABJAATb, HM BBIHMMATH
Kabenn OaA MOAKJIIOHYEHUA YCTPOMCTB — ITO MOXKET UCHOPTUTh KOMIIBIOTED.

HexoTopble ycTpoiicTBa MOTYT BCTABJATLCA BHYTPb CHCTEMHOrO 6JI0Ka
KOMIBIOTEPA, HallpUMep:

® MozeM — AJa oOMeHa HHpopMalHei ¢ ADYrHMH KOMIIBIOTEpaMH ue-
pe3 Tene(OHHYIO CeTh;

® (hakc-MOoeM — cOouYeTaeT BO3MOXKHOCTH MomeMa u reJyedakca;

® cTpuMep — IJiA XPaHEHHs NAaHHBIX HAa MAarHUTHOH JIeHTe.

3ameyvarnmne. IIna BCTABKM JOMOJHMUTENbHBIX YCTPOMCTB B KOMNBIOTEP HEOGXO-
auMo, 4ToObl H& OCHOBHOM 3JIEKTPOHHOH IiaTe KOMMbIOTEpA — CHMCTEMHOM
(MaTepUHCKO# nuare) MMeauch cBOGOAHbIE rHe3na (padbeMbl, MJIM CJOTHI) AJA MOAKJIIO-
YEeH"A YCTPONMCTB.

HexoTopeie ycrpoiicrTBa, Hanpumep ckaHep (nmpuGop AJs BBOAA DH-
CYHKOB U TEKCTOB B KOMIIBIOTED), HCIIOJIb3YIOT CMeLIaHHbIH crnocob moj-
KJIIOUEHHA: B CHCTEMHBIH OJIOK KOMIIbIOTEpPA BCTaBJISIETCA TOJBKO 3JI€K-
TpOHHAA IaTa (KOHTpOJLIEp), yhnpaBiswowasa padoToit ycTpoiicTa, a
caMoO yCTPOHCTBC MOACOENUHAETCA K 3TOH miare KabeneMm.

Hanee mbl pacckakem 6oJiee MOAPOGHO 00 3THX YyCTPOHCTBAX KOMIIBIO-
Tepa. Ho cHauasa MBI pacCMOTPHM B OGLIHX YepTax NPHHUHUNHAJIBHYIO
cxemy paboTsl koMnbioTepa. OHa MOMOJKET NOHATH, KAK €ro yCTpoicTBa
B3aUMOAEHCTBYIOT APYT C APYIOM.

Nlorunyeckoe ycTpoicTBo KoMnbloTepa

Mukponpouyeccop. CamMbiM ryaBHBIM 3JIEMEHTOM B KOMIIBIOTEDE, €ro
«MO3rOM», SBJAETCA MHKponpoueccop — HeboJsbinaa (B HECKOJBKO CaH-
THMETDOB) 3JIEKTPOHHAfA CXeMa, BHINMOJHAIUWAsA BCe BLIYHUCJIEHHS H obpa-
60oTky HH(pOpMauuu. MuKponpoueccop ymeeT NpPOM3BOAUTbL COTHH pas-
JIMYHBIX ONepalHil M JejlaeT 3TO CO CKOPOCTHI0 B HECKOJIBKO HAECATKOB
HJIM Ja)ke COTEH MHJIJIMOHOB onepauuil B ceKyHay. B komnblorepax Tuma
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IBM PC ncnosb3yloTCA MHKponpoueccopsl ¢upmbl Intel, a Taxie coBme-
CTHMBIE C HUMH MHKDONPOLIECCOPBI APYrUxX Gupm.

Conpoueccop. B Tex ciyuyasix, KOrza Ha KOMIIbIOTEpE NPHXOAHUTCH
BLINOJHATL MHOI'O MaTeMaTHYECKHX BHIYHCJIEHMH (HanpuMep, B HHXKeHeD-
HBIX pacyeTax), K OCHOBHOMY MHKDOIIPOLECCOPY HJOGaBJIAIOT Mare-
MaTHYeCKH# comnpoueccop. OH momoraeT OCHOBHOMY MHKPOIDPOLECCOPY
BBLIIIOJIHATL MaTeMaTHYeCKHEe ONepallMHd HaJ BeIeCTBEHHBIMH YHCJIAMH.
Hoseitmune mukponpoueccops: ¢upmsr Intel (80486 u Pentium) camu
YMEIOT BBINOJHATH ONepPanHH Hajl BelleCTBEHHBIMH YHCJIAaMH, TaK 4YTO AJIs
HHUX COIIPOLIECCOPHI He TpebyloTca.

OneparnBHass namaTb, ClefyiolUM OYeHb BAXKHBIM DJIEMEHTOM
KOMIBIOTEpPA ABJAETCS ONepaTHBHAsA NaMATh. VIMEHHO M3 Hee MpoIeccop
U compoueccop GepyT nmporpaMMbl M MCXOAHbIE NaHHBbIE IJd 0O0pabOTKH, B
Hee OHM 3alKCHIBAIOT MOJIyYEHHbIe pe3dyjbTaThl. HadBaHHe «OonepaTHBHAsA»
9Ta IaMATH IOJYYHJA MOTOMY, YTO OHAa paboraerT o4eHb OBICTPO, TaK UTO
NPOLIECCOPY HEe NPHUXONUTCA KAATh NPH YTEHHMH AAHHBIX U3 NMaMATH HJIH
3anucH B mamATbh. OOHAKO cozepsraiuecss B Hel JaHHBIE COXPaHAIOTCA
TOJIBKO INMOKa KOMIIBIOTED BKJIIOYEH, NIPDH BBIKJIIYEHHH KOMIIBIOTEpa CO-
IepKUMOe ONEepPATHBHOH NMaMATH CTHPaeTcs (3a HEKOTODHIMHM HCKJIOYEHH-
AMH, O KOTOPBLIX I'OBOPHUTCA HHIKE).

KoHnTtponneps n wunHa. 4tobs KoMnboTep MOr pafoTaTb, HEOOXO-
JHUMO, YTOOBI B €ro ONepaTHBHOH NMaMsATH HAXOXHJIHCH IporpaMma M JaH-
Hble. A TNOMafalOT OHH TyAa M3 DPA3JIMYHBIX YCTPOMCTB KOMIBIOTEpPA —
KJIaBHATYpbl, OHUCKOBOLOB IJS MATrHHTHBIX AUCKOB M T.X. OOGBIYHO 3TH
ycTpoiicTBa HA3bIBalOT BHEIIHHMH, XOTH HEKOTOpble H3 HHX MOTYT Haxo-
AHUTBCA He CHApY»XH KOMIBIOTEpa, a BCTPAaMBATHCA BHYTPb CHCTEMHOI'O
6J10Ka, KaK 9TO ONHCHIBAJUCH Bbille. Pe3ysbTaThl BHIOJHEHUA NPOrpaMMm
TaKKe BBHIBOAATCA Ha BHEIIHHE YCTPOHCTBA — MOHHTOP, AHCKH, NPHHTEP
U T.X.

Taxkum oOpas3om, I paboTel KOMIbITEPa HeoOGxonum obOMeH HHGOD-
Manueii Me)XAy ONepaTHBHOH NaMATHIO M BHEIIHMMH ycTpoiicrBamu. Ta-
KOif o0MeH HasnlBaeTcs 88000M-8bt6000m. Ho aToT 0OMeEH He IPOMCXOAHT
HEMOCPEACTBEHHO: MEXAY JIOGHIM BHEIIHHM YCTPOHMCTBOM M ONepaTHBHOH
MaMATHI0 B KOMIILIOTEPE HUMEIOTCS I[eJIbIX ABAa IMPOMEXXYTOUYHBIX 3BeHa:

1. JIna KaKZOro BHEUIHEr0o YCTPOWCTBA B KOMIBIOTEpE HMeeTCA
3JICKTPDOHHAA CXema, KOTopas HM yIpaBJjsfeT. JTa CXeMa Ha3bIBa-
eTca KonmpoJanepom, uau agantepom. Hekoropele KOHTpOJIJIEDHI
(nanpuMep, KOHTPOJIJIED OHCKOB) MOTYT YIDAaBJIATH Cpa3y He-
CKOJILKHMH YCTPOHCTBaMH.

2. Bce KOHTpOJJIEpPH M afanTepsl B3aUMOAEICTBYIOT ¢ MHKDPOIIpOLEC-
COpPOM M ONEepaTHBHOH NaMATHIO UYepe3 CUCTEMHYI0 MarucTpaib Ie-
penayd JaHHBIX, KOTOPYI0 B IIPOCTOpPEUYHH OOBIYHO HA3BIBAIOT ULU-
HolL.
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3neKTpoHHble nnarel. Jnsa ynpomeHHs NOAKJIIOUEHHS YCTPOHCTB
aseKTpoHHEIE cxeMH IBM PC cocTOAT M3 HECKOJBKHX MOAyJjeil — aJek-
TPOHHKIX nJjaT. Ha ocHOBHOM miaTe KOMIbIOTEpA — CUCMeEMHOLU, UIH Ma-
mepurcKkoll, muaTe — OGBIYHO paCIOJAraloTCA OCHOBHOH MHKDOIpDOIEC-
cop, COIpOIEeccCOp, OnepaTHBHAA NaMATh U muHA. CxeMEl, ynpaBJsoLHe
BHEIITHUMH YCTPOHCTBAMH KOMOBIOTepa (KOHTPOJJIEDPHl HJH agamnTepsl),
HaXOAATCA HA OTAEJBHHIX IJIaTaxX, BCTABJAIOIIMXCA B YHH(DHIHUPOBAHHLIE
pasbeMul (caiombt) Ha MaTepHHCKOM miarte. Yepesd aTH pasbeMbl KOHTDOJI-
Jlepsl YCTPOMCTB IOAKJIOYAIOTCA HENOCPeACTBEHHO K CHCTEMHOH Maru-
CTpaJIK mepefavy KAHHLIX B KOMIbIOTepe — muHe. TakuM oGpasom, HaIu-
yue CBOGOAHHIX Pa3’b€MOB IMHHBEI 00ecneynBaeT BO3MOYKHOCThH AOOAaBJIEHUSA
K KOMIBIOTEDY HOBHIX ycTpoicTB. UTOGHI 3aMEHHUTH OZHO YCTDOMCTBO
APYrEM (HampHMep, yCTapeBIIMi ajanTep MOHHUTOpPAa Ha HOBHIH), HAxo
IIPOCTO BHIHYTb COOTBETCTBYIOIYIO IJIATY M3 pPas’beMa M BCTaBHTh BMECTO
Hee Apyryio. HeCcKOJBKO CJIOMKHee OCYIIeCTBJIAETCA 3aMeHa caMoil Mare-
PHMHCKOH maThl.

bnok-cxema. WN306pasuM H3JOKEHHBIE CBefeHHs 00 ycTpoiicTse
KoMmmbioTepa Ha Giox-cxeme (puc. 2.3). 3aMeTHM, YTO Ha Hell KOHTpOJLIED
KJIaBMATYDHl IOOKa3aH HA CHCTEMHOIH njare — Tak OGBIYHO H JeJsiaeTcs,
IIOCKOJIBKY 9TO ympolaeT H3roTOBJeHHe KoMnbioTepa. MIHOr#a Ha cucreM-
HOM IJTaTe PasMeIIaloTCA X KOHTPOJIJIEPH! ADYTHX YCTPOMCTB.

KoHnTponnepw nopros ssoga-sbiBoga. OnHuM U3 KOHTDOJLIEDOB,
KOTOphIe IPHCYTCTBYIOT IOYTH B KAMKAOM KOMILIOTEpE, ABJSETCS KOH-
TPOJIJIEp NOPTOB BBOJA-BLIBOAA. OTH NMOPTHI GLIBAIOT CJIEAYIOLIUX THIIOB:

® papannenabHble (0603Hauaemble LPT1-LPT4), kK HUM OOBIKHOBEHHO
TIOAKJIIOYAIOTCA MPHHTEPHI;

® ACHMHXDOHHEIE moOcJaexoBaTenbHble (06o3rauaembele COMI1-COMS3).
Yepes HUX OOBIYHO NMOACOEAHHAIOTCHA MEHIIbL, MOJEM H T.X.;

® UrpoOBOM MOPT — AJA NOAKJIOYEHHA NIKOHCTHKA.

CUCTEMHbIA BN0K KOMNLOTEPA

Cuctemnan (MaTepuHckan) nnaTa "

Kontponneoi { Knasunatypa

Conpoueccop
OnepaTusHan
naMaTh
Npoueccop XecTkuin

T I ANCK
(BuH4ecTep)
l CucTemHan MarucTpanb AaHHbIX (wuHa) ’

KNasnaTypbi

e , Il I ’ JAuckosons!
ana rubkux
Apantep KonTponneps AnanTtep | |KoHTponnep ANCKOB
MOHWTOpaA | |AON YyCTPOMCTB noprtoe anckos (auckeT)
Aon ycTponcTea YCTPOACTBA NOAKNKHAEMLIC
MonuTop (cTpumep, wmopem, 4epea nopTo (NpunTep
CKaHep ¥ T.4 ) Mbillb, OXOWCTWMK n T A )

Puc. 2.3. Banok-cxema ycrpoiicTBa KOMNbIOTEPA
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Hexorophsle yCTPOHCTBA MOTYT NMOAKJIOYATHCA M K IapasIeJbHBIM, H
K IOCJIeAOBATENbHEIM nopraM. IlapasiesnbHble NOPTH BHINOJHSAIOT BBOA H
BRIBOJ ¢ GosibIe# CKOPOCTHIO, YeM IIOCJEeAOBaTeNbHbIE (38 CYET HMCIIOJIbL30-
BaHHA GOJIBLIIEro YHCJIAa NTPOBOAOB B Kabese).

Mukponpoueccop

MHKpPONIPOUECCOp ABJAAETCA «MO3roM» Komnbiorepa. OH ocyuecTBis-
eT BBINIOJIHEHHE NporpamMMm, pafoTalolUX Ha KOMIbIOTEpEe, U yIpaBiseT
paGoToM OCTaNbHLIX YyCTpOHCTB KoMmbioTepa. CkopocTk ero pa6oTsl BO
MHOrOM onpejenser GuicTposeiicTsue Komnniorepa. B IBM PC ucnonssy-
JIOTCSA MHMKpONpoueccopsl, paspaboranHnnle ¢upmoit Intel, a unorma —
COBMECTHMbIE C HUMH MHKPONPOLIECCOPH! APYTHX QHDPM.

XapaKkTepucTmku MUKpPONpoLeccopoB. MHKDONDPOLECCOPH! OTJIH-
YalTCA APYr OT APYra ABMS XapPaKTEePHUCTHKAMH: THIIOM (MOZENBIO) M TaK-
TOBO# yacroroit. HauGosee pacnpocrparenst mogean Intel-8088, 80286,
80386SX, 80386, 80486 u Pentium, oHu npuBegeHB! B NOPAAKe BO3pac-
TaHUSA MPOU3BOAMUTENBHOCTH H LeHhl. OANHAKOBLHIE MOZAEJH MHKDPOIpoOLeC-
COPOB MOTYT HMETh Pa3HYI0 TAaKTOBYI0 YaCTOTYy — YeM BhILI€ TaKTOBaA
YacTOTa, TE€M BhIle NPOU3BOAUTENBHOCTh M LieHa MHKpPONpoLeccopa.

TakToBasi 4aCroTa yka3blBaeT, CKOJBKO 3JIEMEHTAPHLIX OIepauui
(TaKTOB) MHKDOIIPOILIECCOD BHIIIOJHAET B OOHY CeKyHERY. TakToBas yacrora
uamepsderca B merarepuax (MI'y). Cienyer 3aMeTHTh, UTO Pa3Hble MOAENH
MHKDOIIPOLIECCOPOB BHINOJHAIT ONHM M Te e omepaunud (Hampumep,
CJIOJKEHHe WJIM YMHOYKeHHe) 38 PasHoe YHMCJO TAaKTOB. UeM Bhille MOAE]b
MHKpoOIIpoleccopa, TeM, KaK NpaBHJIO, MeHbIle TaKTOB Tpebyerca Aaasa
BRINOJIHEHHA OZHHX M TeX e omnepauuit. [TosTomy, Hanmpumep, MHKpOn-
poueccop Intel-80386 paboraer pasa B gBa GuicTpee Intel—80286 ¢ Takoii
’Ke TaKTOBOH yacToTOMH.

Mogenn mukponpoyeccopos. WcxoaHbli BapHaHT KOMIILIOTEpA -
IBM PC u mogens IBM PC XT ucnoasaywoT MHKponpoueccop Intel—8088.
B navase 80-x romoB 3TH MHKPOIPOLECCOPH! BHIMYCKAJAHCH C TAKTOBOM
yactoToit 4,77 MTI'u, ceifuac OHM BHIMYCKAKIOTCH, KAK NMPaBHJO, C TAKTOBOMH
yacroroif 8 uau 10 MI'u (T.e. HOBHle Mogesau pabGoraiT B 1,7—2,1 pasa
ObicTpee). Mogenu ¢ yBeJMUEeHHON NPOM3BOAUTENBLHOCTHIO (TAKTOBOM yac-
ToTOI) HHOraa HasmBaorcsa Turbo-XT.

Mogens IBM PC AT ucnosndyer GoJsiee MOIIHBIA MHKponpoueccop In-
tel—80286, u ee MpOHU3BOAUTEJILHOCTb NPUGAW3UTENLHO B 4—5 pas GoJib-
me, yuem y IBM PC XT. Ucxonuele BapuauTel IBM PC AT paGoranu Ha
MHKpOIIpoLeccopax ¢ TakToBoit uacroroit 6 MI'n, ceffwac GOJBUIMHCTBO
BBIIYCKAEMBIX KOMILIOTEPOB 3TOr0 THIA HMeeT TAKTOBYIO 4acTOTy OT 16
no 25 MT'y, T.e. oHu padoraror B 2—3 pasa GeicTpee. Mukponponeccop In-
tel—80286 nmeer HeCcKOJBLKO GOJble BO3MOXKHOCTeH 1O cpaBHeHHIo ¢ In-
tel—8088, HO 3TH HNONMOJHHUTEJbHLIE BO3MOMKHOCTH HMCIOJBL3YIOTCA OYEHb



¥Yerpoitersa, sxoaamue 8 IBM PC o 31

SUNRISE - KomnbioTeps! u
BCe AN KOMNbIOTEpPOB.

| Komnanus "CAHPAM3" cneuvanusupyeTtcs Ha
NPOU3BOACTBE U peannsaunu NpodeccnoHanbHbIX
IBM-COBMECTUMbIX KOMMbIOTEPOB, a Takxxe TOprosne

' nepudepuein n KOMNNEKTYIOWNMI,

i  dupma npepnaraeT 286, 386, 486 komnbioTepbl NOBON
| | koHdUrypauumu no ueHam ot 498 no 2300 gonnapos CLLA.
(I Momnmo aByx otaeneHun eupmel B Mockae,
| . nencTeylOT npeacrasutenscrea 8 C. NMetepbypre,
D PocTtoBe-Ha-[loHy, EkaTepuHbypre.

[apaHTUs Halero kayecrsa -
w I KOMnneKrynoume U3BECTHbIX PUPM:

v = AMD Cyrix Intel
| UMC Chips OPTI
% Seagate Epson |
Quantum Alps
\X/estern Digital |

Teﬂed)OHbIZ
Mocksa (095) 168-8831
168-8832

’ 168-2244
CaHkT-MNeTepbypr (812) 312-9484 |
PoctoB-Ha-[oHy (8632) 66-4524

ExaTtepuHbypr (3432) 34-6474
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Pexnama CONAN

JIYHWUE NPOrPAMMHBIE NPOAYKTbI
ana MS WINDOWS

FontLab 2.0 for Windows

FontlLab 2.0 Lite for Windows
FontLab 2.5 for Windows

FontLab ¥ pepax

KOHTYPHBI® NOTOTHNB! W WPHGTH

8 popmarax PostScript Type 1 u TrueType.

SGFTUNION®

$U FontPac

Gonee 250
Caman NONHaR KONNBKUMR pyccxux PostScrIpt 1 TrueType wpudTos.

MS Windows 31 . cpepa | Py p
CorelDRAW! 3 0b . .. NKET MANIOCTPATUBHOA rpadukn | Dupmm CodTiONMOH Ana:
CorelDRAW! 4.0 ... . NAxeT MANIOCTPATUBHOM rpadukk
CorelDRAW! 4 0 Upgrade o6rosnexve CorelDRAW! 3.0 |  MS Windows 3.0/3.1
Pycckuit PageMaker 4 0 . nporpamMma BepCTKN Aldus PageMaker 4.0
PageMaker 5 0 (aHrn.) .. Nporpamma 8epcTkn Aldus PageMaker 5.0
QuarkXPress 3.11.... . .. NPOrpaMma BepcTkn CorelDRAW! 3.0b'
Ventura Publisher 4.1 .. Nporpamma sepcTkv
MS WinWord 20 .. . . ] CorelDRAW! 4.0
PhotoStyler 1.1a .. nporpamma o6paboTkn naobpaxennit |

tY. e e nporp:MM';a e s o6 0T pabory ¢
Adobe Photoshop 25 . .. Nporpamma 6 py
Adobe lllustrator 4.0 ... cvus v vevieinns naxer P rpaoum P MOHI0,
Adobe Streamline 3 0 .. nporpamMma P [ CL)
Adobe Type Manager 25. nporpawa PostScript: py
Mponuce . .. NPOrpamMMa NPoBepK! optbomazpuu TrueType wpudTl

Dupma co¢'rl0uuou: (095) 238-2094, 238-2103 (812) 273-0447, 272-9608

ROMNAERCHBIA MOAX0X K OBPABOTKE TEKCTOB

L]
PycckoeCnoso

NPOrPAMMHBIN KOMNNEKC, AAANTUPYIO-
Wit K paBoTe C TeKCTaMMU HO PYCCKOM
A3bIKe OAMH U3 COMBIX NONYNAPHBIX B
MHpe TEKCTOBLIX NPOLECCOPOB
Microsoft Word.

OP®0
CUCTEMQA QBTOMATHIMPOBAHHOM NPO-
Bepkyu npasonucawus. MpeanasHave-
HA ANA NOMCKA W UCNPABNEHUA OLWK-
60K, a Takxe NOAGOPA CHHOHUMOB K
CNOBAM B TEKCTAX HA PYCCKOM 83bIKe.

Poceua 10305 1 Mockea
Cpeanuin Kaperbit
nepeynok aom 5

Stylus
CeMeMCTBO NPOrPaMM-NePeBOANHKOB
ANR OCHOBHbLIX eaponeﬁcxux fA3bIKOB

Tiger
CHCTOMA ONTUYOCKOro pacNO3HABAHUR
CUMBONOB PYCCKOA3bIYHLIX NEYATHBIX
TeKCTO8, BBEAGHHLIX CKAHEPOM.

ERE—

ParaType
6ubnuotexa unpoBeIx WpHTOs B
dopmarax HP PCL, PostScript Type 1,
TrueType.

Ten:  (095)299-7569
(095)923-6627

Doke:  (095)923-5253
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penxo, Tak 4To GOJBLIMIMHCTBO mporpamm, paGoratoumiux Ha AT, Gyner pa-
6orars u Ha XT.

B 1988—1991 rr. Gosbuias yacTh BBINYCKA€MbIX KOMIIBIOTEPOB Gblja
OCHOBaHa Ha JOCTATOYHO MOIIHOM MHKpomnpoieccope Intel-80386. drtor
MHKponpoueccop (HadpiBaeMblii Takke 80386DX) pabGoraer B 2 pa3a GbI-
cTpee, yem paGoran 6b1 80286 ¢ To# ke TakTOBOM YacToToM. OOGBIYHBIM
Auana3oH TakToBod uyacroTel 80386DX — ot 25 no 40 MTI'u. Kpome Toro,
80386 umeeT 3HAUMTEJBHO GOJIbIIE BO3MOXKHOCTEH IO CpPaBHEHHMIO ¢ In-
tel—8088, B 4YaCTHOCTH COAEPIKHUT MOIHbIE CPEACTBA /A yNpPaBJEHHUA Ma-
MATHI0O U KOMaHAbl Iys 32-pa3pARHBIX onepauuil (B oranuue ot 16-pas-
paanbix 80286 u 8088). I[ToaToMy MHOTHE NPOM3BOAUTENH NPOrPAaMMHOTO
obecrnieueHra pa3pabaThiBalOT NPOTPAMMBI crnenHanbHo Aas Intel-80386.
dupmoit Intel paspaGoran rakae Muxponpoueccop Intel-80386SX, ou
HeHaMHoro popoxke Intel-80286, Ho o6sagaeT TeMU e BO3MOMXHOCTAMH,
yro u Intel-80386, Tonbko npu Gosee HH3KOM OBICTPOAEHCTBHH
(mpubnusurensHo B 1,5—2 pasa).

IMoayuuBlwIKHil B nocjiefHee BpeMsi UIMPOKOE PACIPOCTPAHEHHE MHKPO-
npoueccop Intel-80486 (uau 80486DX) mano orauuaercs or In-
tel-80386, HO ero mpousBoauTeNbHOCTL B 2—3 pasa Bbime. Cpeau ero
ocoOeHHOCTeH clielyeT OTMETHTb BCTPOEHHYI KOUI-NAMATH (CM. HHUXKe) H
BCTPOEHHBbIH MaTeMaTH4ecKHii conpoueccop. dupmoit Intel takxke paspa-
6oraHbl Gosiee peuieBblii, HO MeHee NPOU3BOJAHTEJNBHbIH BapHaHT —
80486SX u Gosnee pmoporoit u Gosee GoicTpbiit Bapuantr — 80486DX2.
TakroBasa uactora 80486 o0biuHO HaxoaUTCs B quana3oHe 33—66 MI'u.

B 1993 r. ¢pupmoii Intel 6b11 BeINyLIEH HOBLII MUKponpoueccop Pen-
tium (paHee aHoHcHpoBaBuwIMiica mox Ha3Bauuem 80586). Iror
MHKpoInpoleccop eile 0OoJsiee MOILEH, OCOOEHHO NPH BBIUMCIEHHUAX Hal
BelleCTBEHHbLIMU UHCJIaMHU.

Cosertsl ana pykosogurenes n nokynaresnes. BeicrpopeiicrBue
OCHOBHOrO MHKDOMNPOLIECCOPa U ero CKOPOCTb OOMeHa JaHHBIMHU C APYTUMH
yCTPOHCTBAMH ONpeAeNAT AMANa3oH NPHMEHEHHs KomnbioTepa. B Ha-
crosulee Bpems KomnbioTepbl Tuna IBM PC XT na ocHoBe MHKpompoIec-
copoB Intel—8088 unu Intel—8086 yxxe mpakTHUECKH IOJHOCTBHIO BBIILJIH
u3 ynorpebinenusa. Komnsiorepsl Tuna IBM PC AT ¢ TakToBOH 4acToTOMH
or 10 no 16 MTIuy, crpoMHOe KOJHYECTBO KOTODPbIX OBLIO 3aKYIJIEHO B
Hawe# crpaHe B KoHue 80-x u Havase 90-x rojoB, obecrneyuBalOT KOCTa-
TOuHOe ObIcTpoAeiicTBHe B GOJILIIMHCTBE NPOCTBHIX NPHJIOKEHHH — INpH
NOAroTOBKE TEKCTOB, BelleHUH HeGosblinx 0a3 gaHHbIX, BBOAe OyxraaTep-
CKHUX AOKYMeHTOB U T.A. Ho npu paGore ¢ 6GOJbUHIMHCTBOM IpPNrpaMMm cC
rpaduyeckuM “AHTepdeicoM (HanmpuMep. C NporpaMMaMH, BbINOJHSIEMbIMH
B cpene Windows), npu o6paborke 6oabminx o6beMOB MH(OPMALHUH, ANA
ynpaBJeHHSA JIOKAJbHBIMH CETAMH IEPZOHAJbHBIX KOMIIBIOTEPOB H T.X.
HCIMOJIb3YIOTCA KOMNbIOTepbl Ha ocHoBe Intel—80386 u npu HeoGxcaHMO-
CTH O0COGEHHO BBLICOKOTO ObICTpOAEHCTBHA — Ha ocHoBe Intel—80486 win
Pentium.

2—T1178



34 T'nasa 2

MaTtemaTunyeckuin conpoueccop

Mukponpoueccops: Intel—-8088, Intel-80286 u Intel-80386 ne co-
Jep>KaT ClleHaJILHRIX KOMaHA AJs paboTsl ¢ YHCJaMH C IJIaBalomieil_Toy-
koii. IIpH npoBeleHHH DpacyeTOB C TAKHMH YHCJIAaMHM KaXkJasd olepanus
HaJl HHMH MOJEJIMDYeTcs C IOMOIIBI0 HECKOJBKHX IEeCATKOB oOmepaunuii
MHKpoOIponeccopa. 9JTO CHJIbHO CHHXkaeT 3GGEeKTHBHOCTh NPHUMEHEHHS
KOMIBIOTEPA AJIA HAay4YHBIX BBIYHCJIEHHH, IPH HCIOJb30BAaHHH MALIHHHOH
rpadHKH H JJIA JPYTHX IPHMEHEHHH ¢ HHTEHCHUBHLIM HCIOJIb30BAaHHEM YH-
ces ¢ muaBarouieil Toukoi. IToaToMy B 3THX ciydadx CJIEAYyeT HCIIOJb30-
BaTh koMnbWTephl IBM PC ¢ ycTaHOBJIEHHBIM MaTeMaTHYECKHM COmpolec-
copoM Intel—8087, Intel-80287 unu Intel-80387. dToT conpoueccop Mo-
’KeT ObITH YCTAHOBJIEH Ha Jw00yio moaens komnbiorepa IBM PC, uro yse-
JMYMBAET CKOPOCTh BBIIOJHEHHA ONepaluil ¢ NuaBalouei Toukoi B 5—15
pa3. Mukponponeccopsl Intel-80486 (1o ne 80486SX) u Pentium camu
NOAAEPKUBAIOT ONlepallHH C IJIaBaloliedl TOUYKOI, NMO3TOMY IIPH HX HC-
IIOJIb30BAaHMH MaTeMaTH4YeCKHi compolneccop He TpebyeTcs.

Cosertbl Ana pykosoagutenes n nokynaresesi. TIpu ucnoyab3oBa-
HHH KOMIIbIOTEPA AJS HAYy4YHBIX BbIYHCJIEHHH, 00paboTKH H300pa)keHui,
MAaIIMHHOH rpa¢HKH H B HEKOTOPHIX APYTHX o0JIacTAX HaJIMYHe MaTeMa-
THYECKOr0 COIpoleccopa #ABJAETCA IIPaKTHYeCKH o0s3aTeJbHBIM. B
OCTaJIbHBIX NPHJIOXKEHHAX MaTeMaTHYeCKHH compoleccop He obsa3aTeJieH,
XOTS ¥ MOXeT OBITh IOJIe3eH.

OnepaTtuBHas namMaTb

OnepatuBHas mnamsaTh KomnbeioTepa IBM PC ¢ npoueccopom In-
tel—8088 usn Intel-8086 (manpumep, IBM PC XT) moxkeT HMeTh pasMep
He Gosee 1 MobaitTa, MOCKOJLKY STH MHKDPONpOLECCOPHI MOryT obpa-
maTteca He Gosee yem k 1 MGaiiTy mamaTdH. 3Ta NaMATh COCTOHT M3 ABYX
uacreil. ITlepBoie 640 KGaliT maMsATH MOrYyT HCIOJIL30BATLCA NPHUKJAX-
HBEIMH NIPOrpaMMaMH M OIepallMOHHOH cHcTemoil. OcTajbHbIe ajgpeca na-
MATH («BePXHAA NaMATb») 3ape3ePBUPOBAHLI IS CJIYXKEOHBIX leei:

® s XpaHeHHs 4YacTH onepauHoHHOM cucremnl DOS, xoropas obec-
ney”BaeT TECTHPOBaHHE KOMIIbIOTEDa, Ha4yaJIbHYI0 3arpy3Ky omepa-
IIHOHHOH CHCTEMBI, a TaKXXe BBIIOJIHEHHEe OCHOBHBIX HH3KOYDOBHE-
BBIX YCJIYT BBOJA-BBIBOJA;

® ;A nepenayd M3o6pakeHHA Ha JKpaH;

® Ui XPaHEHHsS DA3JHYHBIX DACIIMPEeHHH ONepallMOHHON CHCTEMBI,
KOTOpLIE NMOCTABJIAKTCA BMECTe C JONOJHUTEJIBHBIMH YCTPOHCTBAMH
KOMIIBIOTEpA.

Kax npaBuyio, korga rosopaT o6 of6beMe onepaTHBHOH NaMATH KOM-
nBpIOTEPa, TO HMEIOT B BUJy HMEHHO NEePBYIO ee YacTb, KOTOpPasa MOYKeT HC-
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OJIb30BATHCA IPHUKJIAAHBIMH IPOrpaMMaMH H ONEpPaIlHOHHOH CHCTEeMOi.
Ms=! Toxe GyaeM B AaJibHeHIEeM NOCTymaTh TaKHM o0pas3oM.

bapbep 640 Kb6ast. Kak 6u110 ckasano suiue, y IBM PC ¢ mMuxpo-
nponeccopoM Intel—8088 usu Intel—8086 omepaTHBHafA namsATb, AOCTYII-
Haf IJIA ONEPAIHOHHOIN CHCTEMBI M NPOrpaMM, cocTraBiaseT He Gosee 640
Ko6aiir. B Havane 80-x romos, korxa paspabarbiBajici KommnbioTep IBM
PC, BoamosxHOCTH paGoThl ¢ 640 Ko6aiitamu Obl1a OOJILIIMM ILIATOM BIIE-
peA: ocTaJibHble KOMNBLIOTEPH! TOrAa Morjd paboraTk Toabko ¢ 64 Kobaiira-
MH namaTH. Ho O4YeHb CKOPO BBIACHHJIOCH, YTO MJIA MHOTHX INpPOrpaMM
640 Ko6aitt maso (k Tomy ke u3 atux 640 Koaiir no 100 K6aiir moryr
saguMath DOS u pasjuuHBIe CHCTEMHBIE IIDOTPAMMEI — JApaiBepsl
YCTPOMCTB M pe3HAeHTHBIe mporpaMmel). dra mnpobyema Oblya pa3pelleHa,
Korga ana ucronb3oBaHus ¢ IBM PC Geuim paspaGoTaHEI pacwiupennasn
(extended) u donoanumenvras (expanded) namaTH.

HdononunrensHas namarb. IOna npeoaonenna s6aprepa 640 K6aiiT» B Hauae
80-x rogoB HeKOTOpPble PUPMBI—TIPON3BOAUTENH OGOPYAOBAHUA ANA KOMIBIOTEPOB CTAJIN
BBINIYCKATbL naambvl pacwupenus namamu (memory extension cards), cozepkauiue gao-
noniinrenvHsle 6aoku namaru. Jocrtyn K aToit donoanumenvroi namamu (expanded
memory) OCyLUeCTBASAETCA Yepe3 CleLHaJbHYIO NPporpaMmMy — ApaiBep ynpaBJeHUA NO-

noauuTenbHoit namateio (expanded memory manager, EMM). Ilna oGecneyeHus coBMme-
CTHMOCTHM 9THX nporpamm ¢upmamn Lotus, Intel m Microsoft Gein paspaGoraH cras-

zapr — crneuudMKauMa gonoaHuTeabHoi namaTtu (expanded memory specification,
EMS). B nacrosiee BpeMsa, KaK NpaBujo, ucnosnndyercsa sepcus 4.0 aToi cneumbpuka-
uuu — LIM EMS 4.0. B Heit MakcHMAaNbHbIA 00b€M JOMOJTHHUTENBHON NMaMATH COCTaB-

naer 32 MGaiita.

Muorue nporpammsl (Microsoft Windows, Ventura Publisher, Paradox u ap.) mo-
TYT HUCIOJb30BATh AONOJHUTEIbHYIO IAMATH, YCTAHOBJIEHHYIO B KomMnbioTepe. IIpu atom
oHn MoryT obpabGarriBaTh Gosnbiuue oGpeMb! MHGOPMALNM 3HAYHTEIbHO ObICTpEE, TaK
KaK MM He NPUXOAUTCA NMPOU3BOAUTH ONEepaLMH BBOAA-BbIBOAA C AMCKOM [JIA ¢IIOAKAY-
Kue 370N MHbOpMAUUH.

PacwnpeHHas namsrs. [pyras BO3MOXHOCTH YBEJHYEHHS padMepa HOCTYIHOM
nporpaMmam OnepaTHMBHON mamaTu noasuaack B 1982 r., xoraa ¢pupma Intel crana Bui-
nyckars MuKpornpoueccopsl Intel-80286. 3tu m mnocaeayoue MHKDPONPOLIECCODBI
(80386, 80486) obecneunBalor coBMecTHMocTb ¢ Intel—8088, HO MoryT Takxe Hemocpen-
cTBeHHO pafoTarh ¢ onepaTHBHON namAThHIO Gonbliero pasmepa, yem 1 M6aiit. B pe-
skume coBmectumocTH ¢ Intel-8088 — aroT pexxum HasviBaerca oObiunbim (real mode)
— nporpammam, Kak u Ha IBM PC XT, noctynusl Toasko 640 K6aitr namaru. Ho atn
NpPOLIECCOPLI MMEIOT M APYTHe PeKUMbI paGoTel — 3awuwennoii (protected mode) u sup-
myanvnoii 8086 (virtual 8086 mode — Tonsko ansa mpoueccopos 80836 u 80486). B 3a-
IIMIEHHOM pexuMe MUKponpoueccopst Intel-80286, 80836SX u 80486SX moryT Hemo-
cpeacTsenHo obpamareca K 16 MGaitram namaru, a Intel-80386 u Intel—80486 — k 4
T'Gaiitam. YacTs orepaTHBHON MaMATH B KOMMBIOTEpPax C 3THMM MMKDPOINpOLECCOPaMH
cBepx nepsoro MmerabaiiTa, JOCTYIHOrO B PeajbHOM peXuMe, Ha3blBAETCA PACULUPEHHOU
namamvio (extended memory). .

Honroe BpeMa DacLUMPEHHYIO IMAMATH KOMIBLIOTEPA MOXKHO OBLIO MCIION:oUBATL
TOABKO IS PA3MEILEHUA ¢3JEKTPOHHOrO auckas (apaiteep VDISK.SYS) wan Ka-Gyde-
pa aaa aucka (nporpammsl Tuna IBMCASHE). [lesio B TOM, YTO orcpPallMOHHAA CHCTEMA
DOS paGoraer B 0GBIYHOM peXXuMe Ipoleccopa, MO3TOMV Aaud AOCTYNa K PaclIMpPeHHOM
OMepaTHBHON NaMATH HeoGXOAMMO NepeKJIOYATLCA M3 OOBLIYHOrO B 3ALMINEHHBIA pe-
skuM paGoThl mpoueccopa ¥ o6paTHO, YTO He Tak-To mpocro. Oanako B cepeanHe 80-x
rofoB GeLIM paspaboTaHBl ApaiiBephl pacuiMpeHHoit mamsatu (Hanpumep, HIMEM.SYS)
u crangapr no pabore ¢ pacmiupeHHo# namareio (XMS), KoTOpble NMpexROCTABUIM YIO-
GHble CpeACTBA AJA MCHOJL3OBAHMA PACIUMPEHHON NMaMATH nporpaMmam, paGoTaroLUM
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B o0bluHOM pexume npoueccopa. HaubBosee coBpeMeHHble CpeACTBa TAKOro Tuma, Ha-
npumep meHemxep namatu QEMM/386, nosBoiAlOT MCMONBL3OBATHL PACLIMDEHHYIO Ia-
MATb ¥ KaK DACUIMPEHHYIO, B KaK AOMOJHUTEIbHYIO, ABTOMATHYECKU ofecnieyuBas TOT
THI B3aMMOAEHCTBUA C MAMATLIO, KOTOPbI HYEH BBINOJHAEMBbIM NPHUKJIAAHBIM MPO-
rpamMmam.

BbiBOAbI Ans pykosoautenes n nokynaresneyi. OpHoil u3 OCHOB-
HBIX TEHAEHIHH pPa3BHTHA COBPEMEHHOrO0 IPOrpaMMHOro obecrne4yeHus fAB-
JseTcs yBeJiHYeHHe Tpe0OBaHHI K KOJIMYeCcTBY HeOOXOAHUMO# A paboThl
porpaMm onepaTuBHOH nmamaTd. [103TOMY IIpH NOKYINKe HOBOTO KOMIIbIO-
Tepa HeoOXOAUMO BBIGHPATh MOZAEJNH C KOJUYECTBOM NAMATH, AOCTATOY-
HBIM JJIi TeX IpOorpaMM, KOTOpPbl€ MJAHHUPYETCA BLINOJHATL HA ITOM
komnblorepe. KomnbioTepsl ¢ ob0bemoM mnamsatu 1 M6Gait u MeHee
neJsiecoofpasHo NMOKYNaTh TOJIBKO AJIsA MCIOJIL30BAHHMA B KauecTBe pabo-
yux MecT ¢ (uxcupoBaHHbIM Habopom ¢yHkuuii. Hanpumep, ecan kom-
NBIOTEP MCIOJIb3YETCA TOJIbKO IJI BBOAA U KOPPEKTHPOBKH TEKCTOB HJH,
CKa)XxeM, B KauecTBe pafouero mecra omnepauuoHucra B 0aHKe, OJiA Hero
MoxkeT ObIThb BnoJiHe aocraTouHo 1 M6aiita mamaru. Ina paspaboTku
IporpamMm, HCIOJIb30BaHHA 0a3 HAHHBIX M T.[. KeJaTeJbHO HaJUUHE He
MeHee 2 MoGaiT namaru. [ U3gaTeNbCKHX CHCTEM, a TaKXKe AJiA pa3pa-
00TKHM M HMCHOJL30BaHUA nporpamMm B cpeae Windows skenaTesibHO Haju-
yue He MeHee 4 MOaiT mamsaTH. B oTaenbHBIX ciaydyasixX HeoOXOAHMO H
GoJibllIee KOJIMYECTBO ONMEepPaTHUBHOM MaMATH — HaNpuUMep, IJis CepPBEpPOB
60JIBIINX JIOKAJILHBIX CeTeil »KeJslaTeJbHO Hasuuue 12—16 M6aitT namary.

Pacwupenne oneparnsHo#ii namarn. K coxanenuio, OGONBIIMHCTBO M3
YCTAHOBJIEHHBIX B Haluen CTpaHe KOMIbIOTEPOB HUMEIOT IlC}lOC'l‘a‘I‘O'-lelﬁ no COBPEeMEH-
HbIM TpefoBaHMAM 00bEM ONEPATHBHON NaMATH. ITO MOXET CO3AaTh 0OablUME Ipo-
6nemMbl yae B Gamxaiiiem Oyayllem, NOCKOJbKY HOBble BEPCMM MHOTMX MCIOJIb3yeMblX
nporpamMMm yxke He Gyayt paGoraTs Ha TakuMx KoMmmnbiotepax. Kpome Toro, mHorue rpo-
rpaMMLI Ha Komnbiotepax ¢ 1 M6aiitom uan 640 K6alitamu namard paGoraior men-
neHHee (MHOrja — 3HAYMTENBHO MelJleHHee), ueM npu Haauuun 2—4 M6aiT namaru.
Takumu nporpamMmMamMy ABJAIOTCA, B YaCTHOCTHU, NMPAKTUYECKU BCe CHCTEMbI ynpaBJe-
HUA 6a3aMu JaHHBIX.

K cuacrbio, aasa obecnieueHnA GOJBLUEro KOJHYECTBA ONEPaTHBHOI MaMATH He Tpe-
GyeTcA MOKYNAaTh HOBbI KOMIBIOTEP — MOXHO A00aBUTbL HYXKHOE KOJMYECTBO NaMATH
K MMeIOLLEeMyCcA KomnbioTepy. JIyyiue Bcero, eCid Ha CHUCTEMHON mnjare KOMMbIOTepa
OCTaNIUCh CBOﬁO}IHble rHe3aa AJA BCTABKM MHUKpPOCXeM IaMATH (6OJlbmHHCTBO CHUCTEeM-
HBIX miaT Komneiotepos AT/286 u 386 mo3sosnsaer paciumupenve o 2 unu 4 M6aitT na-
MﬂTPl) — TOorjga Tyaa Haao NpocT0 BCTABUTH HYXXHble MHKPOCXeMbl NMAMATH. Ecan xe
cBOGOAHBIX THE3J AAA MMKDOCXEM MaMATH HAa CHUCTeMHOII nJaTe HeT, TO HeoOXOoxuMO
npuoGpecTy MJaaTy paclUMpPeHHsA NaMATH M BCTABHUTL ee B CBOGOAHBIN Pa3beM CUCTEMHOI
WHHbI. JTO0 ofoiaerca aopoxke (TpebyercAs ROMOJHMTENbHAA MJjara), a namaAtTs Gyner
paGorats MeaneHHee (o6palueHHe K HeH OCYLUECTBJAETCA 4Yepe3 LUHHY), MO3TOMY yCTa-
HaBJIMBATb AOIMOJJHHUTEJBbHYIO IJIATY CJeAyeT TOJbKO TOraa, Koraa BO3MOXXHOCTH 2[06&8-
JIeHUA MHKpPOCXeM NaMATH Ha CHCTEeMHYIO IUIaTy yiKe UCHeprnaHbl.

Kaw-namartb

J1s DoCTaTOYHO GBICTPHIX KOMNbIOTEPOB (Hanpumep, Ha ocHORe In-
tel—80386 ¢ TakTOBOI yacToTOi Gosee 25 MI'y uau Intel—80486) Heob-
X0AuMO ofecrneynTh GBICTPBIA AOCTYHn K OIEpPaTHBHOH IaMATH, HHaUe
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MHKpomponeccop Oymer mpocramBaTh M GLICTPOAEHCTBHE KOMMNbIOTepa
yMeHbIIHTCA. IIJI 9TOro TakHe KOMIBIOTEPHl MOT'YT OCHAILATHCA KOII-Ia-
MSATBIO, T.€. «CBEPXONEPATHBHON» IIAMATBLI0O OTHOCHTEJNBLHO HeGOJBIIOro
ob6beMma (06u1yHO OT 64 o 256 K6aiiT), B KOTODPOI XpaHATCA HaudoJee ua-
CTO HCIOOJIb3yeMble YYAaCTKH ONepaTHBHOIH namaATH. Kom-namsrte pacnona-
raeTc «MeXJy» MHKPOIPOIECCOPOM H OINEepPaTHBHON MaMsAThIO, H NPH 06-
palleHHH MHKDONpPOUEeccopa K INaMATH CHavyajla NPOH3BOMAHTCHA IOHCK
HY>XKHBIX JaHHBIX B K3lI-IaMATH. IIOCKONILKY BpeMs AOCTyIa K KILI-MaMs-
TH B HECKOJIbKO pa3 MeHbIIe, YeM K OOBIYHOH nmaMATH, a B GOJILLIMHCTBE
cayyaeB HeOOXOAHMble MHKDOIPOLECCOPY AaHHbIE COAEPYKATCA B KIl-Ma-
MATH, CpefHee BpeMs NOCTyla K NaMATH yMeHbliaeTcA. Pasmep kau-na-
maATH B 64 KOailT asnserca ynosiersopuTenbHbiM, 128 KbaiiTt — BnoJsne
JIOCTAaTOYFBIM.

Mukponponeccop Intel-80486 comepKHT BCTPOEGHHYIO K3UI-MAMSTH,
HO ee paamep 8 KGaiT ABisgeTCA HELOCTATOYHBLIM, IO3TOMY €ro OOLIYHO
BC€ PABHO OCHAILAIOT AOINOJHHUTEJbHOM KIII-MaMATHIO.

Hakonutenu Ha guckerax

I'n6xue AUCKH (AHCKETHI) MO3BOJAIOT NMEPEHOCUTb AOKYMEHTHI H IIPO-
rpaMMBl ¢ OOHOTO KOMIbIOTEpa Ha APYrod, XpaHUTh MH(MOpMaIHIO, He HC-
OJIB3YEMYI0 NOCTOAHHO Ha KOMIBIOTEDE, JeJjlaTh apXHBHbIE KOIHH HH-
dopmanuu, coneprxamieics Ha JKeCTKOM JUCKe.

Yaure Bcero Ha KOMIbIOTEDE HMEIOTCA JBa AUCKOBOAA AJsA AUCKeT. Pa-
60Ta Ha KOMIIbIOTEPE C OJHHM JHCKOBOJAOM Il JHCKET MMEeT HEKOTOpbIe
"ocobeHHOCTH, KOTOpBle OOcysxnaiorcss B mpujoxkeHuun 1. HambGonee pac-
IPOCTPaHEHEBI AUCKeTHl padmepom 5,25 u 3,5 proitma (133 u 89 mm).

Anckerel paamepom 5,25 provima (puc. 2.4) uyaine BCEro HMEIOT
emxocth 360 KGaiit (o6o3mauenme — Double Side/Double Density,
DS/DD) u 1,2 M6aiita (Double Side/High Density, DS/HD). Wnorzma
BCTPEYAKOTCA AUCKETHhl MPEXHUX JIeT BBINYCKA, UMEIOL[He MEHHBIIYI0 eM-
KOCTb JTHOO pacCUMTaHHBIE AJIA HUCIOJb30OBAHHMA HAa AHCKOBOZAaX C OMHOMH
TrOJIOBKO#H (OXHOCTOPOHHUE KHCKETHI).

Jna 3anucH U YTEeHHA OUCKeT eMKocThio 1,2 M6aiita npegHasHayeHb!
CIenHaJIbHBle HAKONHMTENH, KOTOphIe YCTaHABJIHBAIOTCA Ha KOMIIBIOTEPax
mogeneit IBM PC AT u PS/2. 3Ty HaKONMTEJNH MOI'YT TaKe YMTATh JHC-
KeTsl eMKocThi0 360 KGaiiT, Ho nHGopManusa, 3amMcaHHasi HMH Ha TakHe
JHCKETHI, IJIOXO CYHMTHIBAETCA Ha OQUCKOBOJAX AJIA OHCKET eMKocThio 360
Ko6aiir.

JluCcKOBOABI AN AUCKET eMKOCThIo 1,2 MGaiiTa cCHapy»KH HHMKaK He OT-
JIHYAIOTCA OT AHUCKOBOAOB JJIsA AHCKET eMKocTbio 360 Kbaiir. OgHako uc-
noJsib3yeMas B HUX TEXHHMKA 3aMMCH Ha AMCKEThl pa3jiMyHa: B JHUCKOBOJAAX
emMKocThio 1,2 M6aiiTa MCIONb3YIOTCA I'OJIOBKH UTeHHA-3aNmUCH, obecreun-
Bamouue OoJsiee Y3KYI0 AOPOMKKY AJuaA 3anucu uubopmauuu. J[uckersl eMm-
KocTbio 1,2 MGaiiTa UMeEIOT cllenmuanbHOE MarHUTHOE IOKDBITHE, KOTOpOe
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NPOPE3b

HAKAEAKA SAUMTY

HA
AMCKETE I: A

o]
| a
Puc. 2.4. [Iuckera paamepom Puc. 2.5. Inckera pasmepom
5,25 mwoitma (133 mm) 3,5 mioitma (89 mm)

[MO3BOJIAET 3aMUCBHIBATH HAa HHUX 3TY Y3KYH NOPOXKKY HH(MOpPMaUMHH. ITO
MarHUTHOE MOKPbITHE TPyAHEe HAaMarHUTHThL MU Pa3MarHUTHTh, 4YeM OObIU-
HOE, U IM03TOMY TaKHe JHMCKEThl He MOTYT HCNOJIb30BaThCA B AHCKOBOAAX
eMmkocTbio 360 Ko6aiir. Kak mpaBuso, Ha auckerax eMKocThio 360 Koaiir
BOKDYT BHYTDEHHEro OTBEDCTHA HMeEeTCHd TEeMHOe KOJIbIO, a Y AHUCKET eM-
kocTbio 1,2 M6aiita — HeT. Kpome Toro, auckers! emkocthio 1,2 M6aiita
umeroT 60Jiee TeMHOE MarHUTHOE MOKPBITHE. JTO NO3BOJISAET B COMHHTEJb-
HBIX CJIyyadX pa3jiH4yaTh AHCKETBI Pa3HO#l eMKOCTH. ¥ AHCKeT pa3MepoM
3,5 mroiimMa onpenesUTh MaKCHMAaJbHYI0 €MKOCTb IPOLIe: Y JUCKET €MKO-
crtoio 1,44 MbakiTa uMeeTca cnenuajbHas npopess (Ha puc. 2.5 oHa Haxo-
AUTCA B MPAaBOM HHXKHEM YIJy), a Ha ZUCKeTax eMKocTbio 720 Kb6aiir ee
HeT.

C noMouybl0 crenHaabHbIX NporpamMm (Hanpumep, nporpammel 800) Ha
IHMCKOBOAaX eMKocThio 1,2 M6aiita auckersl Tuna DS/DD, paccuuTaHHble
Ha xpaHeHue 360 Kobaiit, moxxHo pasmeruts Ha 720 u 800 K6aiir. ITpn
Hcnosib30BaHUHU onepanuoHHo# cucremsl PTS DOS dupmer «Pusrexcodr»
crelnMaJbHbBIX NpPOrpaMM He TpeGyercsa: oHa yMeer paboTaThb C TaKMMH
NHUCKeTaMH cama.

Auckersl pazmepom 3,5 grorimMa. B nopTaTHBHBIX KOMIBIOTEPax M
KOMIIbIOTEPAX MOCJEIHHX JIeT BBINYCKA YaCTO HCIOJb3YIOTCA HAKOMHUTENH
Anf aucker paamepom 3,5 proiima (89 mm) u emkrocteio 0,7 u 1,4 Moaiita
(puc. 2.5). OTH AHCKETHl 3aKJIOYEHBI B JXECTKHH INJIacTMacCOBBIH KOH-
BEPT, UTO 3HAUHTEJILHO IMOBLILIAET WX HAACXKHOCTb H [OJI'OBEYHOCTh. B
CBSI3M C 9THM JUCKeThI padMepom 3,5 Aloiima ceifuac BBITECHSIOT JUCKETHI
pasmepom 5,25 xproiiMa, XOTA OHH U JOpPOXKe.

3awnra gucker or 3anncn. Ha puckerax pasmepom 5,25 proiima
HMeeTCA npopedb AN 3alUTHl OT 3anucHu (cM. puc. 2.4). Ecan sty npo-
pe3b 3aKJICUTh, TO Ha AHUCKETY Henb3s Oyner NPOU3BECTH 3amHCh (pasyme-
€TCsl, NPH YCJOBHH, YTO AUCKOBOJ HCNPABEH).
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Ha guckerax paamepoMm 3,5 mioiiMa BMeCTO NPOPE3H 3aIUTHI OT 3allH-
CH HMMeeTCA CHeLWaJIbHBIH NepeKJIuYaTes b — 3allesiKa, pa3pellarllas
HJIM 3alpelnamolias 3alHuch Ha AUCKeTy (Ha puc. 2.5 — 3TO 4YepHbIH KBaj-
PaTHK B HU)KHEM JIEBOM YIJly AHCKEThI). 3aechb, OJHAKO, 3alHCh Ha AHC-
KeTy pa3pellleHa, eCJIH OTBePCTHe, 3aKpblBaeMO€ 3allleJIKOH, 3aKpHITO, H
3anpelnieHa, ecju 3TO OTBEPCTHE OTKPLITO.

Unnynannaauyna (popmarnposanmne) gucker. Ilepem nepeuiM
HCNOJb30BaHHEM AMCKEThl HEOGXOAUMO CrelHabHbBIM 00pPa30oM HHHIHAIH-
3HpOBaTh. JTO AeslaeTcA ¢ momoubio nporpammel DOS Format.

Cosertsl Ans pykosoanTenesi u nokynarenesi. Haubonee yuupep-
CaJIbHbIM ABJIAETCA KOMINbIOTED C JUCKOBOJAMH IJisl AHCKeT padmepa 5,25
nofiMa emkocreio 1,2 Mo6Gaiita u pasmepa 3,5 nioiima emkocrenio 1,4
MobaiiTa. B aTom ciayuyae Ha KOMIBIOTEpPE MOXKHO pPadoTaTh € JIIOOBIMH AHC-
KeTaMH.

JluckeTs! paamepom 3,5 q0iiMa HECKOJIBKO JOPOIKE, HO OHH ofecneuu-
BalOT 6GoJiee Haje)xkHOe XpaHeHHe HHQOpMAIMUM, MOITOMY 1eJiecoO06pPa3HO
XPaHHUTb JJaHHble UMEHHO Ha TaKHX JHCKeTax.

He cneayer mokynaTs feuieBbie AUCKETbl COMHHMTEJILHOrO KauecTsa,
TaK KakKk YOBLITKH OT moTepd HHGOpPMAUMH HA TAKUX AHUCKeTax OyayT 3Ha-
YUTENBHO 0OJIbllIe BHIMIDbILIA, TOJIYUEHHOrO U3-3a UX AELIeBHU3HBI.

Hakonutenu Ha XecTkom aucke

HakonuTesn Ha »KeCTKOM AHCKe (BHHUECTEpbl) NMpeJHa3HAueHbl IJIA
MOCTOAHHOrO XPaHEHUA HHMOpMaLHU, UCIOJbL3ycMOil npu pabore ¢ KOM-
NbIOTEPOM: NPOrPaMM ONEePalMOHHOM CHCTEMbI, YaCTO HCIOJIL3YeMBIX Ma-
KEeTOB NPOrpaMM,: peJaKTOPOB NOKYMEHTOB, TPAaHCJAATOPOB C S3BLIKOB MPO-
rpaMMHpoOBaHusa ¥ T.A. Hajinune ’KeCTKOro JUCKa 3HAUMTEJbHO MOBHIIIAET
ynob6erBo paGorbl ¢ KomnbloTepoM. OcobGeHHOCTH pabOTHI Ha KOMIBIOTEpE
6e3 ecTKOro AUCKa O0CYIKAAIOTCA B MPUJIONKEHUH 2.

EmkocTb gncka. [nsa nonp3oBaTesd HAKONMTEJH Ha JKECTKOM JHCKe
OTJIMYAIOTCA HAPYr OT ApPYra IIpeXJe BCEero CBOeil e€MKOCTblO, T.e. TeM,
CKOJIbKO MH(poOpMauuu mnomeuaercs Ha aucke. Ha mopenax IBM PC XT
JKeCTKHH AUCK uamje Bcero umeer emxocts 20 Mo6aiit, na IBM PC AT —
40 MoGaiit. Bonee mowunle KomnbioTepbl (Ha ocHoBe Intel—80386 wusu
80486) 06LIYHO MOCTABJAITCA C AUCKaMH eMKoctTbio 80 uan 120 MoGaiit.
BriBaloT »kecTKHe AUCKHM M Gousbuleil emkocty — 300 Moaiit, 1 I'Gaiit u
T.X., HO OHH JOCTATOYHO AOPOTH.

JInsi KOMIBIOTEPOB, HCIOJIL3yeMbIX B KauecTBe pabouyux MeCcT C orpa-
HUYEHHbIM Ha6opoM GQYHKLMH, MOXMET OKa3aTbCs JOCTATOYHBIM HMETb
KeCTKHH auck eMkxocTbio 40 Mo6aiiT. Ho npu HCnosb30BaHHM KPYNHBIX
6a3 naHHbIX, GOJBIIMX MaKeTOB mporpamm (Hanpumep, Windows) Heob6xo-
OUMBI KeCTKHe AUCKH OoJsibuieil emxoctd — ot 80 no 300 Moaiit. He-
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CTKHE OMCKH KOMIIBIOTEPOB—CEpPBEPOB JIOKAJBLHOH CeTH OGBLIYHO AOJIMKHBI
6bITh eme BmectuTeanHee (1 I'Gaiit u Gosee).

Ckopocrs pa6OTbI Ancka. Bropaa cymecTBeHHas IJiA INOJb3OBa-
TeJIA XapaKTEePHCTHKA QHCKa — BpeMsa pocryna K uHpopmanuu. s o6-
JacTeil IpUMeHEHHdA, TPeOyIOUMX HHTEHCHBHOrO o6MeHa ¢ ZUCKaMH (Ha-
npuMep, HHOOPMAIHOHHBIX HJIH H3JAaTEJbCKHX CHCTEM), 3TOT IIOKa3aTelb
ABJIAETCA HCKJIOYHMTENLHO BaKHbIM. Pasymeercs, ofecneueHHe BBICOKOM
CKOPOCTH JocCTyna TpebyeT OIpenesIeHHBIX 3aTpaT, HO3TOMY «ObICTpHIE»
OUCKH MOTYT CTOMTh 3HAYHTEJBHO JOpOKe OObIYHBIX. THHHYHOE BpeMs
JocTyna I AUCKOB, HCIOJb3yeMBIX B «CPEJHUX» KOMIBIOTEpPax THIA
IBM PC AT, — oxkoso 17 munaucexkyun (Mc). Bosee GbICTpBIE AUCKH HMe-
IOT BpeMA focTymna oT 8 no 15 mMc. YMeHblUIeHHEe cpeJHero BpeMeHH HOCTY-
na K HHGOpMaIMH Ha JHUCKE MOXKeT ObITb NJOCTHTHYTO TaKXKe 3a CYeT Op-
raHu3anuu B ONEpaTHBHOH maMaATH Kaum-Oydepa, comepxkamiero Haubosee
YacTO HCIOJIb3yeMble "y4YaCTKH OUCKa (dTO JejlaeTcsd € NMOMOUIBIO CIIELH-
anbHBIX nporpamm). HekoTopsie GbicTpoAeiicTByOUHME AUCKH (TOUHEe, HUX
KOHTPOJLJIEPHI, CM. HHJKE) HMEIOT B CBOEM cocTaBe Kaiu-Oydep.

3ameyanmne. B pannux Bepcuax onepauuoHHoil cucrems:r MS DOS Henbasa 6b110
HEeNoCpPeACTBEeHHO paboTaTh ¢ AMCKAaMM eMKOCThIO Gosiee 32 MGaiiT. OTO 3aTPYAHAJIO MC-
NoJIb30OBAHHE QHCKOB Gonpuioit eMKOCTH, MX INPHXOANJIOCH JIOTHYECKH cpaa6una'n>» Ha
HECKOJIbKO 4acTel (JOrMYeCKMX AMCKOB) M paboOTaTh C KaXAOi M3 HUX KakK C OTAeNb-
HBIM AMCKOM, 4YTO H€ BCeraa rnpuemJieMo. Tenepb JTa npoﬁ.uema YCTpaHeHa. B BepCcHAX

onepaunoHHoit cucrembl MS DOS 4.00 u nocieayiolumx, a Takxe B OlepalMOHHOM CHC-
Teme DR DOS M0 HO MCIIONIL30BATh JIOTHYECKME AMCKH NPAKTHYEeCKH Jo6oro pasmepa.

MoHuTOPp®bI

MonuTop (gucnieit) komneiorepa IBM PC (cm. puc. 2.1) npeaHasHa-
4YyeH AJIS BbIBOJA HA 9KPaH TEeKCTOBOH M rpaduuyeckoit mHpopmauuu. Mo-
HHUTOPHI OBIBAIOT IBETHEIMH H MOHOXpOMHbIMKH. OHHM MOryT paGoraTh B Of-
HOM H3 ABYX DE’XHMOB: TEKCTOBOM HJIH rpaHyecKoM.

TeKkcToBbii peXnM. B TEKCTOBOM DeXXHMe dKPaH MOHHTODPA YCJIOBHO
pasbuBaeTcss Ha OTAeJbHbIE YYaCTKHM — 3HaKOMecTa, valle Bcero Ha 25
cTpoK 1o 80 cHMBOJIOB (3HAKOMECT). B Kaxkfoe 3HaKOMECTO MOXKeT ObITh
BBIBEeJIeH ORAUH U3 256 3apaHee 3afaHHBLIX CHMBOJIOB. B YMCJIO 3TUX CHUMBO-
JIOB BXOAAT GOJIbIIME H MaJible JJATHHCKHE OYKBbI, U(DPBI, CHMBOJIBI

T1@#S % &F()_+ | —=
(M7 <,>0?
a TaKXxe nceBnorpaquecxne CHMBOJIBI, HCIIOJIB3yE€MBbI€ OJIA BBIBOZA Ha

9KpaH TabauL U AauarpamMmm, IOCTPOEHHA PAaMOK BOKPYI y4YacCTKOB 3KpaHa
H T.O.
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B uucno cumBosoB, H300paKaeMbIX Ha dKpaHe B TEKCTOBOM DeXHMe,
MOTYT BXOOHTb U CHMBOJIbI KUDHJJIHILI (OyKBBI pyccKkoro andasuTa).

Ha uBeTHBIX MOHHTOpPAaX KaXXAOMY 3HAKOMECTY MOYET COOTBETCTBO-
BaTh CBOH LBEeT CHMBOJfIa M CBOH IBeT (PoHA, UTO NO3BOJIAET BHIBOAHUTH
KpacHBble LBeTHbIe HAANMHUCH HAa 3KpaH. Ha MOHOXPOMHBIX MOHHTOpPaxX IJIA
BbIIEJICHHS OTHAEJbHBIX YacTeil TeKCTa H y4yaCTKOB dKPaHA HCIOJb3YIOTCS
NMOBbILIEHHAA APKOCTh CUMBOJIOB, MOAYEPKHUBAHHE U HHBEPCHOe H3o0parke-
HHe (TeMHble CHMBOJIBI Ha CBeTJIOM (oHe).

Tpagpunyecknii pexum. 'paduueckuil pexxuM MOHUTOPA NpeaHA3HA-
YeH JJis BbIBOJAa HAa 3KpaH rpad®MKoB, PUCYHKOB U T.n. Pasymeercs, B
ITOM peXXHMe MOXHO TaKyXe BbIBOAHUTbH H TEKCTOBYIO HH(OpMauUHio B BHIE
PasJIMYHbIX HAANHCEH, NPHUEM 3TH HAAMNHCH MOTYT UMETb IPOH3BOJIbHBIH
wpudpT, pasmep OYKB U T.I.

B rpadguueckom pexxHMe 3KpPaH MOHMTODAa COCTOMT H3 TOYEK, KaXkias
U3 KOTOPBIX MOXeT ObITb TEMHON HJIM CBETJIOH HA MOHOXPOMHBIX MOHHTO-
pax MJH OLHOTO U3 HECKOJIbKMX LIBETOB — Ha uBeTHOM. KosuuectsBo TO-
YeK MO I'OPH30HTANH M BEPTHKAJH HAa3blBAETCH paspewarnuyell crocoGHo-
cmuyio MOHUMoOpa B JaHHOM pexxuMe. Hanpumep, BbIpakeHHe «pa3peliaro-
was cnocobHocts 640x200» o3HAuaeT, UTO MOHUTOP B JAHHOM DeXXHMe
BbIBOAUT 640 Touek mno ropusoHtasmd u 200 touexk mo Beptukanu. Cie-
oyeT 3aMeTHTb, UTO pa3pellarllas CIOCOOGHOCTb He 3aBHCHT OT pa3Mepa
3KpaHa MOHHUTOpa, mofo6HO TOMy Kak M OosbilOH, U MaJeHbKHH Te-
JIeBU30PbI UMEIOT Ha 3KpaHe 625 cTPOK pa3BepTKH M306paKeHus.

Yacro wncnons3zyemsie MOHMUTOPLI. Haubonee WHPOKOE pacnpo-
crpaHeHde B komnbioTepe IBM PC nosyuusan monuTOpel THIOB MDA,
CGA, Hercules, EGA n VGA. NUx xapakTepHCTHKH NpuUBelNeHbl B TabJI.
1.1.

B wnacrosimee Bpemsa MouuTtopel MDA u CGA ucnosb3yloTes y:xKe
OUeHb PellKO, TaK KaK OHM He o6JlafaloT HaaNexalleid paspeluarmuieil coo-
COOHOCTHIO, UTO NPHUBOAUT K OblCTPOMY yTOMJcHHIO ryia3. Kpome Toro,
OHM He MMEIOT BO3MOXXHOCTH NPOrPaMMHOI 3arpy3ku WPH(TOB CHMBO-
JIOB, MO3TOMY AJsA u306parkeHUs OGYKB KHPHUJJHUILI B TEKCTOBOM pEXHME
PUXOMHUTCA 3aMCHATb JIEKTPOHHbIE CXEMbl, XpaHAliHe IPUQTHI CHMBO-
J0B (3HakoreHepaTopsi). Mnoraga, BnpoueM, MOXHO He 3aMEHATbL 3HAKOre-
HEpaTop, a 3allMCaTh B HEro C [IOMOLLLIO ClCHHANLHBIX TPUOOPOB HYXKHbIE
uIpH(TLI CHMBOJIOB.

BosbUIMHCTBO BBLINYCKACGMbIX B HACTOSIILCC BPCMA KOMIBLIOTEPOB HC-
nonbayior monurtopbl THna VGA. OHu ofeciiecunBalOT AOCTATOMHOE Ka-
4ecTBO M306pasKeHUA B TEKCTOBOM M rpa()MucckoM pekume dxkpaHa. He-
CKOJILKO XysKe MoHuTOpbl EGA, OHM yXe CUHTAlOTCH YCTapeBIIMMH. A
I MHOTHX NMPOIPaMM, HUCMOJNB3YIOIIUX rpauucckiii unrepdeiic B3aumo-
JIeHCTBUS ¢ MOJIL30OBAaTeJEM, eJlaTeJbHO GoJice BLICOKOC KAauecTBO H30-
O6pakeHusd, ueM y MOHUTOpPOB VGA. HaubGosee uacTo juis 3TOro HCHoJib3y-
IoTc  MOHMTOPBI THHa Super—VGA c¢ paspemaioueid  ¢noco6HOCTbIO
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Tabanua 1.1
Mouutop| LlBet/mMoHO TekcToBBIN peXxum T'papuueckuit pexxum
MDA Mosnoxpomublit| 80x25, 2 usera 640x200, 2 usera
CGA IBeTHOI 80x25, 16 usetoB 640x200, 2 usera
320x200, 4 usera
Hercules | Monoxpomusiit| 80x25, 2 usera 720%x348, 2 usera
EGA 1lseTHoit 80x25, 16 useros 640x350, 16 useros
80x43, 16 useros
VGA I{seTHO 80x25, 16 useros 640x480, 16 useros
80x50, 16 usetos 640x350, 16 useros
320x200, 256 useros

800x600 nau 1024x768 Toueck. B HekOTOpbIX ciayuadx TpeOYHOTCS MOHH-
TOpbI ¢ Oosice BbICOKOH padpelualouieil cnocoGHOCTbIO WM obecreuu-
BalOHHE BLIBOJA OOJIbIICIO KONMUYECTBa [1BETOB Ha dKpaHe. Takue MOHUTO-
pbl BOCLMA JIOPOT'H W TPebyIoT ClCIHalbHOTO NPOrpaMMHOrO obecnevyeHus.

Cxkopoctb paboTbl. Baknoit XxapakTepHCTHKOH afanTepa MOHHTOPA
ABASICTCH CKOPOCTL paboTsl. B TekcTOBOM pexxHme Bce ajantepsl pabo-
TAKT JIOCTATOMHO GLICTPO, HO NIPH BbIBOAC rpadHuecKUX H300parKeHHuit ¢
BBICOKOH Daspeiiaonieid ¢nocobHoCTbio CKOPOCTh PaGoThl MOXKET ObITh 40-
BOJILHO cyueersetta. B IpUIoOKeHHsAX ¢ HHTEHCHBHBLIM UCIIOJIb30OBAHUCM
rpapukun (o6paborka H3006parkeHnit, aHMMaLUA, KOHCTPYHPOBAHHE K T.J.)
MOMKET OKas3aThCsl HCODXOJMMbBIM NPUMEHeHHe BHAEOYCKOPHTENA HJIM rpa-
(huueckoro nponeccopa. lla komnbiorepax ¢ Mukponpoueccopom In-
tel—=80186 vacTo MCnoaLIYeTCs ClelHaJbHAA MarueTpajb obMeHa JaHHBIX
¢ KOMIILIOTCPOM — JioKaabiasa suacounta (video local bus). Pasymeercs,
BCC OTH cpeaersa (0CODCHHO rpa)UUeCKHUE 11POLECCOPBI) YAOPOIKAIOT CTO-
HMOCTbL KOMILIOTCPA.

Bupgeonamars. MounTop 110 OTHOWEHMIO K MNpPOUECCOPy BBICTYNAaeT B TOM ke
POTI, YTO TEACBHIOP 10 OTHOHICHHIO K TeJeueHTPy: OH NoKa3biBaeT u3oGpakeHue,
hopmitpyemoe nponeccopom komneiotepa. Ho Tenesnsop HenpepbiBHO MOny4aeT BHAe-
OCHIHAN N3 TEJCHEHTPA, & MOHHTOP KOMNBIOTEPA HA 3TO ¢PACCYMTHIBATBL? HE MOXKET.
Jleao 8 TOM, 4TO NPOIECCOP AOMKEH 3aHMMATHLCA MHOTMMMM ADYTMMH 3ajaiaMu, a He
TOABLKO Nepelasath KAPTHHKY Ha MoHuTtop. ITosromMy MOHMTOpP, a TOuHee ero azamnTtep,
NOMKEH MMETb CIIeMAJIBLHYI0O NaMATh (OHA HA3bIBAETCA eudeonamamovio), B KOTOPYIO
HPOILECCOP 3AMHCLIBACT KAPTUHKY. A y)e 3aTeM BuAeoajanTep He3aBUCHMO OT Mnpouec-
cOpa MOXKET BLIBOAMTH COAEPIHKIIMOE ITOM BHAEONAMATH HA JKPAH, NO3BONAA NPOLECCOPY
JAHHUMATBCA APYTHMH 3ajadamMu.

B rpaduiueckom pexxumMe MOHUTOpPA B BHAEONAMATH AJA KaXKAO# TOUKHM IKpaHa
NOKeH ObITh 3amicaH TOT LBET, KOTOPbIM 3Ta Touka Oymet msobpaxarbcsa. Tak uto
yem Goable paspelnaolias cnocoGHOCTL MOHHUTOpPA M uYeM GoJblle MOXET OAHOBpe-
MEHHO HJ300pPaXKaTbCA IBETOB HA 3KpaHe, TeM Goablumii pa3Mep AOJXKHA MMETh BHAEO-
nam#are. OBbuHbIl pasmep sBuaeonamaTtu MoHuTopoB EGA u VGA — 256 K6aiir. Ina
pexxitmos 800x600 ¢ 256 useramu n 1024x768 ¢ 16 useramu TpebyercAa BHACONAMATHL
pasmepom H12 K6aiir, a n1a 1024x768 ¢ 256 useramn — 1 MGaii.

Pasmep to4kn (3epHa) 3kpaHa. Ha ueTkocTs M300pakeHMA HA IKDaAHE MOHM-
TOPA CYHICCTBEHHOC BAMSHME OKA3bIBAET pa3Mep TOUKM (3epHA MM NMHKCeJNs) dKpaHa.
‘Iem MeHblIe pasmep TOMKM (3epHO), TeM GoJiee 4eTKHMM mojydaerca MsoOpaskeHue. Ha
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MOHMTOPAax CTaHAApTHOro pasmepa (14 mioitmos uau 35,5 cM Mo AuMaroHaaM) nNpu Mak-
cuManbHOM paspewenuu 640x480 ynosieTsopuTenbHOe M300paXKEHHe NOJYYaeTCa NMpHU
paamepe 3epHa 0,39 MM, a xopouree — npu 3epHe 0,31 mm. Ilpu pasperuennn 800x600
Heobxoaumo 3epHo 0,31 mMm, a ana pexuma 1024x768 — 0,28 uan 0,25 mm. Ha monu-
Topax ¢ 6GoAbLIMM 3epPHOM HM3o0parkeHHe MojlydyaeTcd He4eTKMM (pacnjblBYaThIM).

Kavecrso m3obpaxenms. Eciu na KoMmnbioTepe NPUXOAUTCA paBoTaTh He IO
10—15 MMH B CYTKH, a YacaMM HJIM Ja)ke BeChb JeHb, cieayer o6paTuts ocoboe BHHUMa-
HHMe Ha Ka4eCcTBO M300paKeHHMA: He MepLaeT JH dKpaH, HeT JU Ha HeM KaKux-a1ubo uBe-
TOBBIX MATEH HJHM I10JIOC, HACKOJBKO YMCTHI UBETa, NMPAaBHJLHO JM HACTpPoeHa (GOKyCH-
poBKa (0COGEHHO MO KpasAM 3KpaHa), OAMHAKOBLI JH LUMPHHA M APKOCTh BEPTHMKAIBHBIX
M FOPHU3OHTAJNLHBIX JUHHHK U T.A. Ilose3HO NpoBepHTH, HACKONBKO AJIMTENbHBIM ABJIAET-
cA mocjecBeYeHHe NMOBEePXHOCTH MOHMTOPA: €C/IM OHO CIMIUKOM GoJbllIoe, TO MpH NMOAB-
JIEeHUM HOBOTO M300paKeHHA ellle HeKOTOpOe BPeMA Ha dKpaHe OCTAIOTCA CJeAbl CTaporo,
4TO OYeHb HenpuATHO. HexxenarenbHO TaKiKe, eC/u CnpaBa OT APKHUX WJM TEMHBIX ro-
PH3OHTAJIBHBIX JHMHUIA TMOABIAETCA MX ¢TeHbs. YUTHUTE, YTO MOHMTODHI C AePEKTHHIM
u3obparkeHHeM NPUBOAAT K ObICTPOMY YTOMJIEHHMIO JI0AeH, KOTOphle ¢ HUMM paboralor.
Takue MOHHUTOPHI Jyyllle He MOKYNAaTh.

SkpaHHble GunbTPel. Ina 3amwMThl OT GJIMKOB HA TNOBEPXHOCTH 3KPaHA, MOBLI-
LIEHUA YEeTKOCTH M KOHTDACTHOCTM M300parKeHUs, 4 TAKMKEe YMEHbIUEHUA M3IJy4eHUit,
MCXOAAILUMX OT 3KPAHA, YaCTO MCMOJAB3YIOTCA CHeuMaabHble (PUILTPBI, yCTaHABIMBA-
emble neped 3kpaHom. Hamayuiwyio 3amuty or 6JMKOB JAIOT CTEKJAHHbIE MONAPH3aA-
LHHMOHHBIe QUIBTDPBI.

Knasuartypa

Knasuarypa IBM PC npennasdnayeHa AJi BBOAA B KOMIbIOTEp HHGOD-
Manuu oT nojan3doBatensa. Ha puc. 2.6 mokasaHa mMozesb KJIaBHATypHl IS
IBM PC AT, nnsa apyrux Mopeseil KOMIBIOTEPA PAclOJIOXKEHHE H YHCJIO
KJIaBHII Ha KJIaBHAType MOXKeT HEeCKOJIbKO OTJMYaThCA, HO Ha3HaYeHHe
ONMHAKOBBIX KJIABHII Ha pa3HBIX KJaBHaTypax, pa3yMeeTcs, COBIAJaer.
Ha xomnblorepax tuna IBM PC XT, HanpuMmep, GYHKIHOHAJLHBIX KJa-
Bum He 12, a 10 ((FA)—(F10)), ¥ pacmoJioKeHbl OHH He B BEPXHEM DALY
KJIaBHATyphl, a cjaeBa. Ha mepcoHaJIbHBIX KOMIIBIOTEPAX COBETCKOrO IpO-
HM3BOACTBA HAaANHCH HA KJIABHIIAX MOTYT OBITH CHEJaHbI IO-PYCCKH (CM.
npuioXkeHue 3, coxeprkauiee TabJHIYy COOTBETCTBHSA HaANHCeH Ha KJIaBH-
IIax Ha COBETCKHX M 3apy0ekHbIX kKomnbioTepax). Kpome Toro, y mepco-
HaJIbHBIX KOMIBIOTEPOB COBETCKOr0O NIPOM3BOJACTBA Ha KJIaBHAType MHOTZAA
HMEIOTCA KJaBHIIH H IS NepeKJIUYEeHUs C PYyCCKoro mpugra
Ha JIATHHCKHH ¥ 00paTHO.

Pacnonio)keHue JaTHHCKHX OykB Ha Kaasuatype IBM PC, kak npaBu-
JI0, TaKOe e, KaK Ha aHrJIMMCKOHM muwymei MalmydHKe, a 6YKB KUPHJLJIH-
bl — KaK Ha pYCCKOH NmHIuylnei MallHHKe.

B pmaspHeiuieM H3JIOXKEHHM Mbl OyaeM s 00O3HAYEHUA KJABHII
ynorpebJATh HAAMHCh HA KJaBHIE CTAHAAPTHOH KJIABHATYpPBI, 3aKJIOYEH-
Hyi0 B pamky. Hanpumep, o0o3HauaeT KJAaBULIY C HAaANHCHIO
«Shift».

BBoa nponucHeIx u CTPOYHbIX OykB. i BBOAA NPONHCHBIX OYKB
M IPYrHX CHMBOJIOB, DacHojiaralolUXCs Ha BEPXHEM DerucTpe KJjaBHATy-
pbl, HMeeTcA KJaaBuwa (Shift). Hanpumep, uTo6bl BBECTH CTPOUHYIO OYKBY
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Puc. 2.6. Knasnarypa komnsiorepa IBM PC (moneas kaasuatypsl ana IBM PC AT)

«d», HaZO HaXkaTh KJABHINYy, Ha KOTOpPOH H3oOpakeHo «D», a 4ToGbI BBE
cTH nponucHyw O0ykBy «D», Hamo Ha)kaTh KjaaBully H, He OoTny-
cKas ee, HaXKaTh Ha KJaBuy (D).

Knasuwa CJYXKHUT 1A QUKCAlHM PeXXHUMa NMPOINHCHBIX OGYKB.
9T0 yno6HO NpHM BBOJAE TEKCTa, COCTOALLEro W3 Takux Oyks. IloBTopHOe
Ha)KaTHe KJIaBHIIH OTMEHAET PEeXXHM INpPOMUCHBIX OykB. B pe-
JKHUMe Ha)KaTHe KJIaBHILH laeT BO3MOXHOCTb BBOZA
crpouHblx 6ykB. MHorpa KJaBulua HCNOJNb3YyeTCA OJNA IAPYrHX
neJsieii, HanmpuMep AJA NEePeKJIOUYEeHHUS Ha PYCCKHH andaBuT.

lMepeknioveHune Ha apyrovi angasut. [lepekyoueHne KJaBHATY Db
C pPeXXHuMa BBOJA JATHHCKHUX OYKB Ha PEXHM BBOJa DPYCCKHX OYKB Ha He-
KOTOPBIX NePCOHAJBHBIX KOMIIBIOTEPAaX COBETCKOI'O NPOU3BOACTBA OCYylle-
CTBJIAETCS C NMOMOIIbI0 KJIaBHII u (JAT). Ha xkomnbloTepax 3apy0es-
HOrO IPOH3BOJACTBA 3TO IEPEKJIIOYEHHE BLINOJIHAETCA ClelHaJibHOH Npo-
rpaMmMoii — JpaiiBepoM KJaBHaTypbl. 3Ta NmporpamMma, Kak NpaBHJIO, 3a-
NycKaeTcss B HavaJjie paboThbl ¢ KOMIBIOTEDOM H 3aTeM OHa MOCTOSHHO Ha-
XOMHMTCA B ONMEPATHBHOH NaMATH KoMmbioTepa. PYyHKUHH 3TOH Nporpam-
Mbl — BOCIIPHHMMATh HaXXaTHA KJAaBHUUI Ha KJaBHaType W nepenaBaThb Co-
OTBETCTBYIOLHE CHMBOJIbI onepaunoHHoil cucreme DOS. ITocse Ha)kaTus
onpefeseHHOH KOMGHHALMM KJIaBHULI ApaiiBep KJaBHATYypbl HAaUMHAET Iie-
peiaBaTh B KOMNBIOTED CHMBOJIBI Apyroro angasura. OgHu apaiBepbl HC-
MOJIB3YIOT 1A NepeKJIOYeHUsa Ha Apyroid andaBUT KaaBuiuy (Caps Lock),
Jpyrue — Ha)kaTHe KJaBUIUHU (Clrl], GBIBAIOT M JIPYrHe CIIOCOOBI IEpPeKIo-
YeHHA.

CneuywnanbHble Knasuwwu knasmartypsl. Kpome andaputHo-uudpo-
BBIX KJIaBMII M KJIABHII CO 3HAKAMH NYHKTYyallHH, Ha KJaBHAType HMeeT-
cs 60JIbIIIOE YHCJIO CIelHAJbHBIX KJaBHII.
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Knasuwa (Ha HEKOTOpBIX KJaBHATypax — unu (CR))
npefHa3HayeHa JJIA OKOHYaHUA BBOAa cTpoku. Hanpumep, npu BBOAE KO-
mang DOS BBoA KaM o KOMaHAbI JOJXKEH OKAaHUYHMBATLCA HAXKaTHEM KJa-
BHILH .

Knasuma (cTpesnka BJeBO Haja KJjaBuweHd (Enter]) yaasser
CHMBOJI, HaXOAAIUICA cjeBa OT Kypcopa (Kypcop oObiHO H306parkaercs
MHTalLUM CHMBOJIOM, ITOXOXKHM Ha 3HAK MOAUEPKHUBAHUA).

Knasuina (Delete — ynanenne) wucnosib3dyerca A yRajleHHsA
CHMBOJIa, HAXOAAIIEroCcA MOJL KypPCOPOM.

Knasuia (Ins) (Insert — BcTaBka) npegHadHaueHa AJs [EPEKJIOUEHH A
MeXxJy AByMsA DEXKHMaMH BBOJa CHMBOJIOB: BBOJAa C Da3lBHXKKOH CHMBO-
JI0B (BCTaBKa) M BBOJA C 3aMeleHHeM paHee HaOpaHHBIX CUMBOJIOB (3aMe-
Ha).

Knapumn (<, (2). (1), (), (Home), (End], (PgUp), HAa3bIBAIOT KJIABH-
waMu ynpasyieHus Kypcopom. Kak mpaBujio, Ha)kaTHe Ha HHX IPHBOAMUT
K IepeMelIeHHI0 Kypcopa B COOTBETCTBYIOUICM HAIPABJICHHHM HJIM K «lIC-
PEJUCTBIBAHHIO» H306pakaeMOro Ha 9KpaHe TEKCTa.

Knasuua (6okupoBKa UM(BP) BKJIOYAET W BLIKJIOUAET pe-
KHM, B KOTODOM INDH Ha)KaTHH Ha KJjaBuwu [(Home), (1), (Poup), (5, (5,
End), @), (Pgdn), u (Dcl), pacmosIoXKEeHHbIe B 1IPABOH YaCTH KJaBHATY-
pbI, B KOMObIoTep BBOAATCA Hbpbl 1—9, 0 U Touka. ITOT pexxkum ynoben
U BBOJA YMCEJI.

KnaBunma (escape — ybGerarh, cnacaTbCs), KaK NPaBHJIO, HCINOJIb-
3yeTcA JJIA OTMEHBI KaKoro-au6o geificTBUsA, BbIXO/la U3 PCXHHMA NpOrpam-
MBI H T.[.

KnaBuina (TabynAauusa) npd pefaKTHPOBAaHMH TEKCTOB OOBLIYHO
HCMOJIb3YeTCA AJIA Nepexofa K cJeAylolueid nosuuud tadyasuuu. B apy-
FHX NPOTPaMMax ee 3HAYeHHe MOIKeT ObITh HHBLIM: NEePEKJIIUCHHE MEXIy
«OKOLIKaMH» Ha dKpaHe, NOJAMH 3anpoca H T.n.

dyHKUHOHANbHBIE KJaBuiuM (F1)—(F10) (Ha HCKOTOPBLIX KJaBHATYpax
(F1)—(F12)) npegHasdHauyeHB! [JIA Pa3JHUHBIX ClelMaNbHBIX JelcTBuit. Mx
neHcTBHE ONpeAesigeTCsa BbINOJHAEMOH NPorpaMMon.

KnaBuwmuy ([Ctr]) m (Alt). Ha kjiaBuaType MMEIOTCS ClElHaJbHbIE KJja-
BHUIIX ¥ (Ar. Kak u ksaaBuma (Shifl), OHH IpeAHa3HaueHbl AJA HM3-
MEeHEeHHA 3HauyeHHH Apyrux kjaaBuul. KnaBuumu u BBOJISITCSl B
KOMOHMHALMH C APYTHMH KJABHILIAaMH, ¥ BBINOJHAKUIAACA NporpaMMa Mo-
KeT ocoObIiM 06pa3oM peardipoBaTh Ha TaKHe KOMOMHALIHH KJaBHLI.

Hanpumep, B OMHCAHMH NPOrpaMMbI MOXKET ObITb 3amHCaHO, UTO AJA
BBINIOJIHEHUSA ONPENEJICHHOTO JeHCTBHUA CJieJyeT BBEeCTH (HJIH HaxXaTb)
(Alt) (X). 9TO O3HAuaeT, YTO IOJIL3OBATEJb AOJIYKEH HaXKaTbhb KJABHULIY
M, He OTIIyCKas ee, HAXKaThb Ha KJaBHILY (X].

BBO,[I B KOMNEKWOTEP NMPON3BOJSIBHbLIX CUMBOJIOB. Knasuiua Hu
kJaaBuwu (0)—(9), pacrnosoKeHHble B PaBoOii YacTH KJaBHaTypHl (T.e. Kja-
BMIUM NepeMelleHHs Kypcopa M KJjaBuiua (Ins]), AAIOT BO3MOXKHOCTbH BBO-
IHUTH B KOMIbIOTED NPOH3BOJILHBIE CHMBOJIbI, B TOM YHCJE U Te, KOTOPhIX
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HeT Ha KJjaBHaTrype. Jlns 5TOro Heo6XOAMMO HaXKaThb KJaBuuly [Al1], He
oTnyckKas ee, Ha6paTh KECATHYHBIH KOJ HYXKHOTO CHMBOJIA Ha KJaBHIIaX
(@—() B npaBoit yacTH KJAaBHATYpPHl, 4 3aTeM OTIYCTHTL KjaBuuly (A1),

Ocobble kKoMOuHaunu knasuvuw. VImMeiorca KOMOGHHAUMM Kianuni,
obpabaTsiBaeMbie CIeHaJbHEIM 00pa3oMm:

(ctry(Break)] — 3aBepmieHHe paGOTHI BBINOJHAEMOH NpPOrpaMMbi WJIM
KOMaH/BbI;

[Ctryg At (el (omHOBpeMeHHOe Ha)kaTHe KjaBum (Ctri), u (b))
— mnepesarpyaka DOS (cMm. HuxKe);

— meyaTh Ha OPHHTEPE KOMHUM COAEPIKHMMOrO IKpaHi
(cMm. Takxe onucanue Kxomaugbl Graphics);

(Ctr](PrtScr) — BKJOYAET M BHIKJIIOYAeT PEXKHM KONHPOBAaHHA Ha
IPHHTED BHIBOAWUMOI Ha 9KpaH HHGOpMaluWH;

{Ctry) (NumLock] — mpHOCTaHABJHBAaeT BHIMOJHeHHe nmporpamm. IInsa mpo-
IOJIPKEHHs HX BBHINOJHEHHs HAAO Ha)kaThb JoOyio kjgaBuuy. Ilna xomaHz
u nporpamMm DOS aHasioruysyo GyHKIHIO BHIIOJIHAET s

(ctry (Att) (F1) — mnepexJjioyeHHe Ha CTAHAAPTHYI0 aMEPHKAaHCKYIO KJa-
BUATypy (ucnosbayercsa nocie KomaHasl KEYBxx);

— IepexJloYeHHe Ha HAIMOHAJLHYI KJaBHaTypy (Hc-
noJandyerca nocye komauasl KEYBxx).

Ilpu aunanore nonwaoBarena ¢ DOS, manpumep BBOZe Komanz DOS,
MOTYT yHOTPeGIATLCA CIEAYIOUIHEe CllenHalbHble KOMOMHALIMN KJIAaBHIN.

(€try(€) — npekpamenue paGoTsl KOMaHABI MK nporpamMmbel DOS;

(CtrJ(P) — BKJIOYAET M BHIKJIOYAET PEXKHM KONMHPOBAaHHA Ha HPHHTED
BHIBOAMMOM Ha 3KpaH MHopManuu (CM. onucaHHe komaHabl Graphics);

(€trg(§) — mpuoCTaHaBJIMBAET BBHINOJIHEHHE NPOrPaMM;

— BBOA CHMBOJIa KOHHaA (aiina (sror cumBoJ oGo3BauaeTca
u umeer Koz 26).

MpuHTEpPDbI

IIpusTep (MM meyaTalwlllee yCTPOMCTBO) NMpeAHa3HAa4YeH IJA BBIBOAA
uabopmanuu Ha Gymary. Bce npuHTEpBEl MOryT BHIBOJMTH TEKCTOBYIO HH-
dopman o, MHOrHe U3 HHX MOTYT BHIBOJHUTH TaKXKe PHUCYHKH M rpadHkKH,
a HEKOTOpbIe€ IPHHTEPBI MOTYT BHIBOAUTH H I|BETHble H300pakeHus.

CyiiecTByeT HECKOJIbKO TBHICSAY MOZeJieil IPHHTEpPOB, KOTODbLIE MOTYT
ucnosas3oBarsca ¢ IBM PC. Kax npaBuJO, IPDUMEHAIOTCA NPHHTEDHI CJje-
AYIOLIMX THIOB: MaTPHYHbIe, CTPYHHBIE, JIUTEDHbIE U JIa3epHbIE.

MarpuyHsie (nim To4eyHO-MaTpuYHbIe) NpuHTepsl — nauGoiee
pacnpocTpaHeHHbIH THn npunTepos aasa IBM PC (puc. 2.7).

IIpyHUMI NeYyaTH 3THX NPUHTEPOB TAKOB: IleyaTaloulas roJOBKa IpH-
HTEepa COJEP>KHUT BEPTHKAJbHBLIA DAJX TOHKMX MeTaJIMYECKHX CTepMHei
(urosnox). TosoBRa ABHXKETCA BAOJL IeYaTaeMOil CTPOKH, a CTEPIXKHH B
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Puc. 2.7. MarpuuHslif npuHTEp Puc. 2.8. Jlaszepuslit npuHTED

HYKHBII MOMEHT yAapsT no Gymare uepe3 KpacAUlyl0 JEHTY. OTO H
obecmeunBaeT GOpMHpOBaHKe HA Oymare CHMBOJIOB H H300parkeHuii.

B gemeBnIx MOAEJAX NPUHTEPOB HCIOJIL3YeTCS MeYaTaromas roJOBKa
¢ 9 crepxxuamu. KayecTBo meuaTH y TakuX IPHHTEPOB IOCPEACTBEHHOE,
HO €ro MOXXHO HECKOJIBKO YJYULIHTh C IOMOINBIO Ne4YaTH B HECKOJBbKO
npoxoxoB (OT ABYX A0 ueThipex). BoJsiee kauecTBeHHas U ObICTpaA IevyaThb
ofecrnieunBaeTCsa NPUHTEpPaMH ¢ 24 meyaTawL(MMU UTrOJKaMH (24-ToOYeuHbI-
MM npuHTepamH). BeiBaloT npuHTepsl M ¢ 48 Hroskamu, OHM obecre-
YHBAIOT elje 0oJjiee Ka4eCTBeHHYIO neyaTb. CKOPOCTh I€YaTH TOYEYHO-MaT-
PUYHBIX TpHHTEPOB — OT 60 10 10 ¢ Ha cTpaHMLy.

CrpyiiHbie npuHTEepsl. B atux npuHTepax usobpaxeHne HOpMHUDY-
eTCA MHKDOKAIJIAMH CIIelHaJbHBIX YEPHHUJI, BhIAYBaeMbIX Ha Oymary c mo-
MOIIBIO COMeJI. ITOT cnocob meyaTH obecneuuBaeT 6oJiee BHICOKOE KA4decCT-
BO MEYATH MO CPAaBHEHHIO ¢ MATPHYHBIMH NPHHTEPAMH, OH O4YeHb yanobGeH
I uBeTHOH nevatH. OQHAKO CTPYiHbLIE MPHHTEPH AOPOXKE MATPHYHBIX M
TpebyioT Gojiee TIIATENBHOrO yxoAa U olbcuayxuBaHMs. CKOpPOCTH nedaTH
CTPYUHBIX NPHUHTEPOB NPUGJIH3UTEIBHO TaKasd e, KaK y MaTPH4YHBIX, —
or 60 no 10 c Ha cTpaHHLY.

JInTepHbie npuHTepsl obecneunBalOT BLICOKOE KayeCcTBO IeYaTH, HO
Halop mevyaTaeMBIX CHMBOJIOB Y HHX OrpaHu4eH. ¥ HauboJiee pacnpocrpa-
HEHHBIX MOJeJieil KOJIMYeCTBO CHMBOJIOB B HaOope HEAOCTATOYHO IJIA Iie-
YaTH TEKCTOB C PYCCKHMH H aHmuiickumu GykBamu. Kpome Toro, takue
NPHHTEPH! HE MOTYT BHIBOAUTH rpaduueckyio HHGpOpPMaLHIO.

CKOpOCTh IeYaTH JIMTEPHBIX NPHUHTEPOB HEBBICOKA — OT 5 MHH jxo 30
C Ha CTpaHHLY.

JlazepHbie nNpuHTEPHI 0GecneynBaOT B HACTOsllee BpeMsA HaMJIyd-
mee (6su3koe K THnmorpadckomy) kKaudecTBo mnevyatu (puc. 2.8). B artux
NpUHTEpPaX AJA IeYaTH MCIOJIb3yeTCA NPHHUMN Kceporpaduu: udodpaxe-
HHEe IIepeHOCHTCS Ha Oymary co chnenuajgbHoro G6apafaHa, K KOTOPOMY
9JIEKTPUUECKH IPHUTATHBAIOTCA YACTHMUKH Kpacku. OTyiMyue OT OOBIYHOTO
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KCePOKONMHMPOBAJILHOTO alnapara COCTOMT B TOM, YTO NeyaTalliuit 6apa-
6aH 9JIEKTPHU3YETCA C MOMOIILIO Jla3epa MO KOMaHJaM M3 KOMIbIOTepa.

JlasepHble NPHHTEPHI, XOTA M AOCTATO4YHO noporu (or 800 no 4000
[0J1.), ABNAKTCA HanboJsiee YNOOHBIMH YCTDOMCTBAMHU AJIA MOJYyYEHHA Ka-
YEeCTBEHHBIX YepHO-6eJIbiXx MeYaTHHIX AOKYMeHTOB. CylIecTBYIOT M I(BeT-
Hble JiadepHble OPHHTEPBl, HO OHH CTOAT HECATKH ThHICAY [AOJ. Paa-
pemapmas Cnoco0HOCTh JIa3epHBIX IPHHTEPOB, KakK npaBuio, 300 Touexk
Ha MI0#M, HO ObIBaeT M Gonpme — 600 uau pake 800 Touexk Ha AI0MM.
Hexoropsie npunrepsl, Hanpumep HP Laserjet III u 4, ucnoasayior cme-
IIHAJILHYI0O TEXHOJIOTHIO NMOBHIMEHHs KauvecTBa udoOpaykerusa (RET, Tur-
boRes u T.x.). IIpuMeHeHHe 3THX TEXHOJOTHH SKBHBAJIEHTHO MOBBIIIEHHIO
paapemaromeif cmocobHOCTH npuHTepa B 1,5 pasa.

CKOpOCTh IeyaTH Jia3epHBIX NPUHTEPOB — OT 15 a0 5 ¢ Ha cTpaHULy
IpH BhIBOJAE TeKCTOB. CTpaHUIBI C PUCYHKAMHM MOTYT BHIBOAHTHCA 3HAYH-
TeJIbHO JOJIbllle, HAa BHIBOA GOJIBIIHX DHCYHKOB MOXKeT MOTpe0OBaThCA He-
CKOJIbKO MHHYT.

lMoTpeburenbckmne kavecrsa NMPUHTEPOB. TlepeuHCIHM OCHOBHEIE
KaueCcTBa IIPHHTEPOB, OIpeAesAIIHe HX CDPDAaBHUTEJbHbIE NOCTOHHCTBA C
TOYKH 3PEHHUA NOJIb30BATEJIA.

Kauecmeo u crxopocmv nevamu — obecrneynuBaeT JiXd NPUHTEP HeoGxo-
AMMOe KayecTBO IleyaTH, W eCJIH Aa, TO C Kakoi ckopoctbio. Tak, omHu
NIpUHTEPH! (HANIpHMEp, JiadepHbie) MOrYT IeYaTaTh KauyeCTBEHHbIE JOKY-
MEHTEl CO CKOPOCTBIO 5 ¢ Ha CTpaHHIy, a Apyrue (Hampumep, 9-ToyeuHsble
MaTPHYHbIE MPHHTEPHI) HHOrAA TPeOYIOT A0 5 MHUH M)A NMeYaTH CTPaHHIILI
TeKCTa C KaueCTBOM, OJIM3KHMM K KayeCTBY MUIIyIIeH MaIIMHKH,

Haanauuue pycckux 6yxeé — MMeETCHA JIi Y OAHHOTO IPHHTEpPA BO3MOXK-
HOCTb IeYaTH PYCCKHUX GYKB, M €CJH Jla, TO KaK OHa 0GeCcleYynBaeTCa:

a) wpHdTH pycCKUX OGYKB MOTYT HMEThCA B CaMOM IDHHTepe (B €ro
NLOCTOAHHOM '3alIOMHHAIOIIEM YCTPOMCTBE) MJIH BO BCTaBJIfEMbIX B IIDHH-
Tep Kaccerax (KapTpuia)kax). B aToM ciyyae mocse BKJIIOYEHHSA IPHHTED
cpasy roToB K IIeYaTH TEKCTOB C PYCCKHUMH OyKBamMH. EcjH KOXbI PyCCKHX
6ykB B IPDHHTeDe TaKHe e, KaKk B KOMIBIOTEDPE, PYCCKHe TEKCThl MOTYT
mevyaTaThCA TaK JKe, KaK U aHIVIMiicKHe, HanpuMep KomaHaamMu DOS Print
unu Copy. Ecim ke Koawl pycckux OyKB B NpPHUHTEpe He TaKHe, KaK B
KOMIIBIOTEDE, TO MOYKHO HCIIOJIb30BaTh CIElHaJIbHbIe IPOrpaMMbl JJIA Iie-
YaTH PYCCKHX TEKCTOB HJH HAaCTPaHBaTh COOTBETCTBYHIOIIMM 0oOpa3oM pe-
IakTophl fokymeHTOB. Ho 0OBIUHO Jiyullle, KOra B HayaJjle paboTel C KOM-
OBIOTEPOM 3allyCKaeTCAd NMOCTOAHHO HAaXOAALascsd B ONEPAaTHBHOH NaMATH
(pe3auieHTHAaA) IporpaMMa, KOTopas IepPeKORHDYeT BCce DycCKHe GyKBHI,
nmochlIaeMble Ha IPHHTEP, B COOTBETCTBYIOLME UM KOABI IPHHTEDA;

0) mpudTH pycCKHX GYKB MOryT 3arpy’kaThCs C IOMOIIbIO IIDOrPaMM.
B arom ciyuae mepex medyaTbi0 PYCCKHX TEKCTOB HEOOXOAMMO 3aIlyCTHThb
CIenHaJILHYI0 NPOrpaMMy njas 3arpysku wpudroB. Hexoropsie npo-
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rpaMmel (HampuMep, pemakTop TekctoB Microsoft Word, omepamuonHas
o6osouka Windows # Ap.) MOryT caMH 3arpy’<aTh HeOOXOAMMEIE AJA Ie-
YaTH WPHQGTHI;

B) pyccKkHue OYKBHI MOI'YT IIEUATAThLCS TOJBLKO B rPaQHUYECKOM DeKHMe,
T.e. TaK K€, KaK IedyaTaloTCd PUCYHKH. IleyaTh B rpadMuecKOM Dpexume
JaeT BO3MOYKHOCThH IIOJIYYEHHs JIIOOLIX IIPHGTOB, ONHAKO IEeYaTh MPH
3TOM, KaK NpPaBHJO, B HECKOJLKO Da3 MejiJeHHee, YeM B OGHLIYHOM (TeK-
cToBOM) peskume. IleuaTh TEKCTOB MOXKET BBHINOJHATHCA CIENHAJIbHBIMH
IpOrpaMMaMH HJH DPeJaKTOPAMH JOKYMEHTOB.

Hadexnrnocmv — KakoBa HANEMXHOCTh NPHHTEPA NPH MEYATH THIIHY-
HBIX JOKYMEHTOB M IpH paboTe ¢ MMewLieHcs y moab3oBaTesas Gymaroii.

Bosmoscrnocmy asmomamuueckoii nodavu 6ymazu NPH nedaTH Ha OT-
AeNbHBIX JucTax Oymaru. Ecom Takoii BO3MOXKHOCTH NDHHTED He Npeao-
CTaBJISIeT, TO IPH IeYaTH Ha OTAEJbHBIX JHCTax OymMars KTO-TO HOJIKEH
CTOATH y NPHHTEPA U BCTABJATD JHCTHI OyMaru B IPHHTED.

HIpugpmer — xaxue mpudTh 6yxB noanepxkuBaer npunrep. Hekoro-
pble IIPHHTEPHI NMPEAOCTAaBJAIOT GOJbLIOE KOJHUYECTBO (MHOTJA HECKOJIBKO
JecATKOB) mpuGTOB, a HEKOTOphIe — TOJbKO onuH. KosmnuecTBo mpud-
TOB, KOTOPbIe MOXKET NOAAEPKHBATDH JIa3ePHBIH IPUHTEP, 3aBHCHT OT €ro
THIIAa H OT 00'beMa HUMeIoIeica B HeM NaMATH (CM. HHXKe).

CMena Kpacawux 3 leMennmoé — KaKOoBa MPOAOJIKHUTEIbHOCTh PaboTh!
NIIPHHTEpa C AAHHOH KpacdAlleid JeHTOH (KacceToif Kpacsauero IOpPOIIKa
HJIM 4YepHHJ), obecrieuuBaeTcs JIM HX 3aMeHa. MHorme mosjb3oBaTesH, He
HMesA CMEHHBIX KacCeT C Kpacsleil JIeHTOH, 3aMeHSIOT KpPacsAIllyIo JIEHTY
B KacceTe JIEHTOH AJA NMUINylieil MalUMHKH, NIPeABaPUTENILHO CBADHB €€ B
KOJIBIIO ¢ NOMOIIBIO MaAJbHHKA, HJM 2Ke nedyaTarT 6e3 kpacsauiei JieHTbI
yepe3 KONHPKY. 3aMeHa Kpacsdllero NOpOLIKa IJA JIa3epHOro NpHHTepa
HJIM CIeIHAJbHBIX YEePHHJ AJS CTPYHHOro NPHHTEpa C IMOMOIIBIO TAKHX
«IOMAaIIHHX CpPEACTB» HEBO3MOXKHAa, NO3TOMY cJienyeT obecneuywBaTh IIO-
CTaBKY 3THX KpacAIUIHX 3JE€MEeHTOB.

Cosmecmumocmo ¢ umelWuMuca npozpammamu. Pasjiuynsle nNpHHTE-
PHl MMEIOT pa3jMyHble KOMaHABI JUIA YIpaBJeHHs CMEHOH WpPHPTOB, ABH-
KeHueMm Oymaruw, pHcOBaHMeM rpaduuecKux wuaobpaykeHuit ¥ rt.4. Kak
NPaBHJIO, NPHKJAAHbLIE NMPOrpaMMbl obecrneyuBalOT paboTy TOJBKO C HaH-
6oJsiee pacHpoCTpPaHEHHBLIMH THIAMH NPHHTEpPOB. Il0oaTOMYy ’KejlaTeNbHbIM
Ka4yeCTBOM IIDHHTEpa ABJIAETCA €ro COBMECTHMOCTH IO YIPABJAIOIIHM KO-
MaHgaM ¢ HauOoJiee pacIpOCTPAaHEHHBLIMM IIDHUHTEpPaMH, HanpHMep C MarT-
puuHbIMH npuHTepamu Epson uam IBM Graphics, ¢ Ja3epHbIMH NpHUHTE-
pamu Hewlett-Packard uau siseikom onucanus crpanny PostScript.

Ocob6eHHOCTH 1a3epPHBLIX MPUHTEePOoB. Cpend Na3epHbIX IPHUHTEPOB
HMEITCA OBa OCHOBHBIX THma: coBmecTuMble ¢ HP Laserjet dupmsr
Hewlett-Packard u «mouumaromue» s3nik PostScript, paspaGoTaHHBII
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dupmoit Adobe. BriBaloT M TaKkHe NPHHTEDPHI, KOTOPbLIE HE «IMOHHMAIOT»
Hu sa3blka Laserjet, Hu sa3sika PostScript, HO Torma BmecTe ¢ HuMH
OOBIYHO IIOCTaBJAIOTCA IIPOrpaMMbl, aSMyJHpylomue Laserjet wuam
PostSeript. Omyasauusa, xak npaBuio, 3aMeiJifeT meyaTh Ha NPHHTEpE B
HECKOJIbKO pa3, 0COGEHHO IPH BHIBOJE PHCYHKOB.

IIpuntepsl, noHuMawmwmue a3blKk PostScript, o6biuHO B moJropa-ABa
pasa [OOpoxKe, 4YeM JKBHBAJIEHTHbIe IO IPOU3BOAUTEJHHOCTH IIPUHTEPHI
tuna Laserjet. Oxnako oHM uMeloT GoJsibllle BO3MOXHOCTEH, a, Kpome
TOro, NOATOTOBJIEHHBIH AJA HUX NOKYMEHT MOeT ObiTb 6e3 M3MeHeHH
BbIBeleH Ha J060#f (OTOHAOODHBIK aBTOMAT, «IIOHMMAIOLIHH» SA3BIK
PostScript. ITosToMy mnpH OpPHMEHEHHM KOMIILIOTEPOB B KauyecTBe Ha-
CTOJIBHBIX HM3JaTeJbCKUX CHCTeM O0oJiee 1eJ1eco00pa3HO MCIOJb30BaTh
npuHTepbl THna PostScript. B ocraabpHbIX ciyyasix JOCTATOYHO HMeETh
npuHTep Tuna Laserjet.

OueHb Ba)XHOH XapaKTEPHCTHKOH JIa3ePHOTO IIPUHTEpa SABJAETCA 00b-
eM HMewlledca B HEM OIlepaTHMBHOH NaMsATH. JTa ONepaTHUBHAA NaMAThL
HCNOJIB3YeTCA AJIA NMOCTPOEHUS BHLIBOLHUMBIX Ha NPUHTEDP PHCYHKOB M IJs
XPaHEHHA 3arpy’kaeMbiX B NPHUHTED WIPUPTOB CHMBOJIOB. IIpHHTEDHI C He-
6onprum o6beMoM onepaTuBHOH mamaTH (ot 0,5 mo 1 M6aiita) He MoryT
BbIBOAHTH OOJIbIINE DHCYHKH (CKa)XeM, BO BCIO CTPAHHIY) H XPaHHUTHL HO-
cTaToOyHOe KoaudecTBo wipudToB. [ToaTOMy s cephe3Hoil u3naTeNbCKOM
paboTsl Tpebyercst GoablIHi 00bEM ONEpaTHBHON MAMATH NPHHTEpa — OT
2 o 4 Mbaiit, a uHOrAa ¥ Gosplue.

Mbiwb

MpIlIb — 3TO MaHHOYJATODP AJS BBOJA HH(DOPMALMH B KOMIIBIOTED
(puc. 2.9). Mblmb npeacTaBiser co0oit HEGONBIIYI0O KOPOOGOUKY (OOBLIYHO
Ceporo mseTa) C ABYyMs HJIM TPeMsA KJaBHUIUAMH, JIEFKO YMEWAKIYIOCA B
nagoHu. Bmecre ¢ NMpoOBOAOM ANA NMOAKJIOUEHHA K KOMIILIOTEPY 9TO YCT-
POHCTBO NeHCTBUTEJbHO HAlOMHHAET MBIIL C XBOCTOM. UTOOB M3MEHHUTH
NOJIOXKeHHe yKa3aTessa MbIIH (0ObIYHO — CTPEeJIKH) Ha dKpaHe MOHHMTODA,
OJIL30BaTeNb IIepeMellaeT MbIb 110 CTOJNY HJIM APYroi MOBEPXHOCTH..

Puc. 2.9. Meius Puc. 2.10. Ckanep
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Korna Heo6x0AMMO BBHINOJIHHUTE TO WM HHOE JeHCTBHE, HalpUMep BBINOJI-
HHTb NYHKT MEHIO, Ha KOTOPBIH# yCTAaHOBJIEH YKa3aTeJb MBIIIH, NOJL30BA-
TeJIb HaXXMMaeT Ty HJHM HHYIO KjaBHlny MbIuH. HekoTophle npHKJIagHbIE
NnporpaMMmel pacCYMTaHbl TOJBKO Ha pPaboTy C MBIBIO, HO OOJIBIIMHCTBO
NMporpaMM, HCIOJIB3YIOUIUX MbIllb, MONYCKAalOT 3aMeHY MBIIIH KOMaH-
aMM, BBOJMMBEIMH C KJaBHaTyphl. OJHAaKO 4aCTO NPH TAKOH 3aMeHe pa-
6oTa ¢ mporpaMMoii BecbMa 3aTpPyAHAETCH.

Coserb! 4119 pykoBogurtesnes u nokynaresein. TIockonbKy MbIIIb
CTOHT OTHOCHTEJIbHO Heaoporo, ee cJaenyer npnoﬁpe'ra'rb BO BCex CIy-
yaAx, KpOMe Tex, Korga TOYHO M3BEeCTHO, YTO Ha KoMIbloTepe OyayT HcC-
MOJIb30BATbCA NMPOrPaMMbl, C KOTOPBIMH MOXXHO paboTaTh 6e3 MBIIIH.

Opyrue yctponcrtsea

Huske kpaTko pacckasbIBaeTcs ellle 0 HEKOTODBIX YCTpOMHCTBax, MOX-
KJIIOYaeMbIX K KOMIBIOTEDY.

Mogem — ycrpoiictBo nana obmeHa wuHpopmanueidr ¢ JPYTHMMH
KOMIbIOTepaMH yepe3 TejedoHHYI0 ceTb. II0 KOHCTPYKTHBHOMY HCIOJIHE-
HHIO MoAeMbl ObIBaIOT BCTPOEHHBIMH (BCTaBJISAEMBIMH B CHCTEMHBIH GJIOK
KOMIIbIOTEPA) U BHEIIHUMH (NOAKJIOYAaEMBIMH UepPe3 KOMMYHHKAIMOHHBIH
nopt). MoaeMBbl OTJIMYAIOTCA APYr OT ApPYyra MaKCHMaJbHON CKOPOCTbHIO
nepenauu ganHeix (1200, 2400, 9600 G6ox u Gosee, 1 Gom = 6GuT B ce-
KYHIly), a TaKKe TeM, INOANEPXHBAIOT JIH OHH CDEACTBAa HCIDaBJIEHHU:A
omwn6ok (cranmaprslt V42bis man MNP-5). Ins ycroiiuuBoil paboTsl Ha
OTEeYEeCTBEHHbIX TeJIeOHHBIX JIUHHUAX MUMIODPTHBIE MOAEMBbI JOJI’KHBI OBITH
COOTBETCTBYIOIIUM 06pa3oM afalTHPOBAHLI.

dakc-mogem — ycrpoiicTBo, coyeTawliee BO3MOXMHOCTH MOAEMa U
cpencTBa A o6MeHa $haKCHMHJIBHBIMH M300pakeHUAMH ¢ APYrUMH (akc-
MOJeMaMH U OOBIYHBIMH TesiehaKCHBIMH annapaTaMH.

Ipagonocrponrtens (nNnorrep) — ycTpoHcTBO ANA BLIBOAA depTe-
’Kei Ha O6ymary. IInoTTepsl HECKOJIBKO JelleBJie, YeM Jia3epHble NPHUHTe-
pbl, HO CKOPOCTb NeyaTH y HHX HHxKe. Ilnorrepnl ObiBatoT GapabGaHHOTrO
Tuna (paboTalT ¢ pPyJOHOM OyMaru) 4 IJIAHIIETHOrO THMA (B HHUX JIHCT
6yMard JiesKHT Ha IJIOCKOM croJie). Kak mpaBuJsio, NJoTTEphl MCNOJIb3Y-
0TCA B cucTemax KoHcTpyupoBanus (CAITP) ans BeiBoja ueprexeii.

CkaHep — ycTpoiCTBO AJIsi CYMTHIBAHUA rpaduuecKoid U TEKCTOBOH
HHbopmauuu B KommbloTep. CKaHepbl MOTYT BBOJAUTHL B KOMIIBIOTED DH-
cyHkH. C nmoMolubi0 cnenuaibHOr0 NpOrpaMMHOroO obecrnedyeHHss KOMINBIO-
Tep MOXKeT paclHO3HAaBaTh CHMBOJLI BO BBEJEHHOH uepe3 CKaHep Kap-
THHKE, 9TO N03BOJiAeT OBICTPO BBOAUTHL HamneyaTaHHBIH (a MHOrJa M pYyKO-
NMUCHBIA) TeKCT B KoMmnbiorTep. CkaHepsl OnIBAlOT HacToJbHble (puc. 2.8,
OHM 00pabaThbIBAIOT BeCh JUCT OymMaru LEJHKOM) M pyuyHble (HX HaJaO mpo-
BOAUTbL HaJ HYXXHBIM DHCYHKOM MJH TEKCTOM), 4YepHO-Oejble M I|BETHBIE
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(BocnpuruMalomue nsera). CkaHepsl OTJIHYAIOTCA APYr OT Apyra paspe-
waronei cnocoOHOCTHI0, KOJHUYECTBOM BOCIPHHUMAEMBIX LBETOB HJH OT-
TEHKOB ceporo usera. [IpM cHCTeMaTHYeCKOM MCIIOJIb30BAaHHM (HAIpHUMeD,
B H3JATEJIbCKHX CHCTeMax) HeoOXOAMM HACTOJIbHBIH CKaHep, XOTA OH H
popoxe. Il HOArOTOBKH ILIBEeTHBIX H3JaHHH TpebyeTcsi, eCTECTBEHHO,
LIBETHO¥H CKaHep.

My3bikanbHas npucraBka — naeT BO3MOMHOCTb HCIOJHATL MY3BI-
Ky C IIOMOIIBI0 KOMObIOTEpa. Be3 aToi NPHCTAaBKH KOMIIBIOTED MOKET BhI-
BOAUTH B KaXXIblii MOMEHT 3BYK TOJIbKO OJHOTO TOHA, UTO AAEeT TAKHE XKe
My3bIKaJIbHbIE BO3MOXKHOCTH, KaK Mrpa Ha OPTeNnbAHO OZHHUM NaJIbIeM.

CereBo# agantep — naer BO3MOXHOCTb NOAKJIOUATh KOMILIOTED B
JIOKaJIbHYI0 ceTb. IIpH 3TOM NOJIB30BaTENb MOXKET NOJY4YaTh AOCTYO K
NAHHBIM, HAXOAALIUMCS Ha ADYTHX KOMIBIOTEPax.

CTpumMep — ycTpoHCTBO AJA GLICTPOrO COXpaHeHHA Bceit MHDOpPMa-
MM, Haxojsaleica Ha ecTkoM aucke. CTpumep sanuchiBaeT HHpOpMa-
IMI0 Ha KAacCCeThl C MAarHHUTHOMU JIEHTOH, IOXOXKHe Ha KacceThbl JJIsA GbLITO-

BbIX MarHuTooHoB. OOLIKHOBEHHAas €MKOCTb cTpumepa — 60 uam 150
M6aiiT, HO OBIBAIOT CTPUMEPH! H GOJIbIIEH EMKOCTH.
lpaguyeckui nnaHwer — ycrpoicTBO ANA BBOAA KOHTYDHBIX

nsobpaxxenuit. Ucmonbayercs, Kak NpaBHJIO, B CHCTEMax aBTOMaTHYeC-
koro koHcTpyupoBanus (CAIIP) nia BBoga yepreskeil B KOMIBIOTED.

TexHuka 6e3onacHOCTHU

B srom naparpade Mbl NIpHBeJEeM HEKOTODbIE COBETHI 110 IPAaBHJIBLHOMY
HCIIOJIb30BAHHIO KOMIILIOTEPA U €ro YCTPOHCTB.

lTposepka HanpsxeHns cetu. Ilepen NepBBIM BKJIOYEHHEM
KOMIIBIOTEPA CJiefyeT IPOBEPHTH, COOTBETCTBYET JIM HANDSKEHHE B CeTH
TOMY, Ha KOTOpPOE€ DacCCUMTaH KOMIBIOTED (MHOTHE KOMILIOTEDPHI MOTYT
paboTaTh MpH HECKOJBLKHX 3HAUEHHAX BXOLHOrO HANDAMEHHU:, HAIPHUMeEp
npu 220 u 110 B). Ilpu Heo6XOAUMOCTH HALO YCTAHOBUTH IEPEKJIOUATENhb
HanpAXKEHUA Ha KOMIbIOTEpE B IPAaBUJILHOE NOJIOXKEHHe.

Crabunnnzaymns HanpsxeHuns. Bo MHOrMX HaceJeHHBIX NYHKTax Ha-
el cTpaHbl HanpsAMEHHE B CETH MOXKET CHJILHO KoJebaTbesa. s Kom-
nblOTEpa TaKHe H3MEHEHHUs HaNDAXKEHHA SABJIAIOTCA HeXKeaTeJbHbBIMU
(ocoGeHHO BpeAHB! pEe3KHe IOHHIKEHHS HANPSKEHHs), NMOITOMY Jydlie
MMOAKJIIOYATh KOMINBIOTEPHI uepe3d crabunausatopbl. HaubGosiee HageKHy10
3allUTY OT HENPHATHOCTEH, CBA3AHHBIX C HECTAOHJILHOCTLIO JJIEKTPOIHUTA-
HHUsA, OCYUIECTBJIAIOT CHelHaJbHble YCTPOHCTBA HENPEPLIBHOrO NHTAHUSA
(UPS), xoTopsie He TOJNBKO COecneurBalT CTPOrO MOCTOAHHOE HAaIpsxe-
HHe MHTAaHHA, HO H RAIOT BO3MOXKHOCTb PabOThbl KOMIBLIOTEPOB MPH IOJ-
HOM OTKJIIOUEHHH JJIEKTPONHUTAHHA B TEeUEHHE OT 5 MHH N0 HECKOJbKHX
4acoB (B 3aBHCHMOCTH OT MOU[HOCT™H YCTpOicCTBa). 3a 9TO BPpEeMs MOXKHO,
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BECb MUP KOMIBIOTEPOB —
MO YBEAUTENBHO HN3KMM LIEHAM

omkpoem o Bac

KoMnaHusn «CAKI™

HOBUHKU kOMNLIOTEPHOM TEXHUKN,
KOMNMBIOTEPbI nio60oit koHdurypaumm
1 KOMNNEKTYIOLLUME

o NPsSMbIM NOCTaBKam

13 CLLA u Cunranypa;

MPUHTEPDI 13 Anoxuu;
BUAEOTEXHUKA

BbICOKOI0 Knacca.

[apaHTus - 1 rog,

OITOM U B PO3HULY,

onnara 8 nio6ow popme,

CKUAKK NOCTOHHBIM NOKYNaTensim.

Tenedonbl Aas CIpaBoK:

(095) 456-73-24, 456-75-80

156-77-82

Dakc: (095) 456-84-81

SNG

v

v
v
v

Tlpogeccronanbio, Ka4ecTsetHo 1 B cpok!

BECb KOMMekc paboT no co3gaHuio m
0OCNYXUBAHUIO NTOKAJIbHbIX ceTen
cepTuduUMpoBaHHOEe 06opyaoBaHne
MOCTbI MeXay ceTamm
NNLIEH3MOHHOE NPOrpaMmMHoe
obecnevyeHue Certified
KOMM/IEKCHAs aBTOMAaTM3auMs [

OyxranTepckoro yyeta

»
Novell

CodbT-NIHTEerpo AsopusosaHhbiii aunep

(AKALLEMCEPBWC) Novell n Microsoft

@ /FAX (095) 954-26-54, (095)176-00-59
E-Mail: vit@akads.msk.su
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KoMnoom;
cucmemy
om nepenadog

cboes 8 3/lelcmpocemu

Mbi npennaraem Bam npubopsi
Hacrosuen amepukaHckon cb6opku.
2000 Paclunpsiem annepckyro cerb.

103473, Mocksa, Caposas-CamoTtedHas ya., 5
® (095) 299-61-22, 200~-13-97, 200-13-98
FAX (095) 200-13-93

KAPAT-2000
Oduyuarvroui ducmpuboiomep American Power Conversion

BO BCAKOM CJjlyyae, IOJIHOCTBIO 3aBEPIIMTh BeAYLIHECS Ha KOMIbIOTepe
paboThl, 4YTOGLI NPH €ro BBIKJIOYEHHH He MNPOH3OULIO IOTEepPH HHGOP-
manuH. JnA cepBepOB JIOKaJbHLIX Ce€Teil W KOMNbIOTEPOB, ofppabaTbiBa-
IOLHX LEeHHYI0 KOMMepuecKyi HHGOpManHio, NpDUMEHEHHe YCTPOHCTB He-
NPEePHIBHOTO IHTAHUA SABJSETCA NpPaKTHYECKH 06sA3aTeNbHBIM (MHOTHE
(GupMEl na)xke He NPHHUMAKT TaKHe KOMINBIOTEpPbl Ha rapaHTHHHOe HJH
cepBHCHOe OO0CNyI)KHBaHHE, €CNH OHH 3dKcnayarupyiorca G6e3 UPS). dns
OCTAJIbHBIX KOMIILIOTEDOB B KauecTBe [ELIeBOr0 3aMEHUTeJNIs MOXKHO HC-
MOJIL30BaTh ObITOBBIE CTAa0HJIM3aTOpPbI, OHH OGECNEeYHBAKOT YCTOHUYHUBYIO
paboTy KOMNBIOTEPOB IpPH NAJEHHH HJIH CKAUKaX HANpSAXKEHUA B JJIeK-
TPHUYECKO# ceTH.

BknoyeHne xkomnbiotepa. [Ins BKIOUEHHS KOMIblOTEpa Heobxo-
IHMO:

® BKJIIOYHUTb CTAaGUJIM3AaTOpP HANDSMKEHHUS,.eCJH KOMIBIOTEDP IOAKJIO-
YeH yeped CTaGMJIM3aTOpP HANPSAIKEHHS;

® BKJIIOYHTH NPHHTED (€CJIH OH HY3KEeH);

® BKJIIOYHTb MOHHTOD KOMILIOTEPA;

® BKJIIOYHTb KOMNBIOTED (IIepeKJiouaTesieM Ha KOpPIyce ROMIIbIOTEpa).

ITocne aToro Ha 3KpaHe KOMINbIOTEpA MOABATCA COOOIIEHHA O XO4e pa-
60THl ImpOrpaMM IpPOBEPKH M HavaJbHOH 3arpy3ku komnbloTepa. Korna
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HavaJbHasA 3arpy3Ka ONepalMOHHOM cHCTeMB! OyJeT 3aKOHYeHAa, HOABHTCSH
NMpHUIVIAIIEHHEe ONEePANMOHHON CHCTEeMbl, HalIpUMep

C:\> wmmm 20:59 C:\WORK>

(BMX mpHUrIaMIeENA MOYKET MEHATHCS MOJIL30BATEJEM C IIOMOIIbI0 KOMAaH-
ael DOS Prompt). IToAaBieHue npurjameHus O3HAYAET, YTO ONEpPAIHOH-
Hafd CHCTeMa rOTOBa K NPHEeMY KOMAaHZK.

Bbiknioyenne komnsiotepa. s BLIKIIOUEHHS KOMIOBIOTEPA HARO:

® 3aKOHUYHTH pafoTraiomue DPOrpaMMEI;

¢ pectu komaHAy PARK (u Ha)kaTs KnaBumy (Enter)) IJIAA YCTAHOBKH
rOJIOBOK UTEHHA-3AIIMCH HA JKECTKOM AMCKe B IIOJIOMKEHHe, MPU KO-
TOPOM MOXXHO 6€30I1aCHO BRIKJIIOYATH 3JIEKTPONHUTAHHE;

® BEIKJIOYHTH KOMIBIOTED (IepeKJioyaTeJeM Ha KOpIyce KOMIIBIOTe-
pa);

® BLIKJIIOUHTb NPDHHTED (ECIH OH BKJIIOUEH);

® BBEIKJIIOYHTH MOHHTOD KOMIILIOTEDA;

® BLIKJIIOYHTH CTA6HIN3ATOD, €CJIH KOMIBIOTED HOAKJIOYEH yeped CTa-
OHJIN3aTOpP HANPAXKEHHSA.

CucCTeMHbIi 6/10K KOMIMbIOTEPA »eNaTeJbHO MNOCTAaBUTh B TAaKOM
MecTe, 4YTOORI OH He LOXBEPrajici TOJUKaM H BuHOpamuam. HepomycTumo
CTABUTH HA CHCTEMHHIH GJIOK MaTPHUHBIM NPHHTED — BO3ZHHKAIOIIHE NPH
ero pa6ore BUGpanMu MOTYT NMOBPEAHUTh KOMNbloTep. Bce xabenu, coenu-
HAIOI[ME CHCTEMHBHIH 6JOK KOMIbIOTEpa C APYTHMH YCTPOHCTBaMH, cie-
AyeT BCTABJATH U BRIHMMATH TOJBKO NPH BHIKJIOUEHHOM KOMIbIOTEpe. B
OOMEIeHHH, Tfle CTOAT KOMOBIOTEPHI, HE CJeAyeT KypuTb. Pas B He-
CKOJBKO MecAleB CJIEAYeT OTKDPHLIBATH CHCTEMHHIH 6JIOK KOMObloTepa H
YAQIATH NbLIECOCOM HAKONMMBIIHECH TaM NBLIbL U I'DA3L.

Ucnonb3zosaHne MoHMTOPA. BakHeillmee 3HauenHe ajas abddex-
THBHOM DBGOTH C KOMIIBIOTEPOM HMeEET IPDaBHJIbHOE HCIOJb30BaHHE MO-
HUTOpa. HHKe JaloTCsa HEKOTOPHIC DEKOMEHJAalUH [0 9TOMY IOBOAY.

1. YuruTe, YTO MOHHTOP — 3TO XPYNKHil NpubOpP, U €CJIM Bhl YPOHHTE
ero co croJyia, To Bam morpebyercsa mokynaTh HOBHIH. Tak 4TO MOHHTOD
HaJO MOCTABUTH TaK, YTOOB OH CTOAJ HaAEXXHO, He Ha Kpail cToJa.

2. Hamo ycTaHOBHTH MOHMTOD TakK, 4To0bl Ha Hero ObLIO yRo6GHO
cmorpers. IloBepHHTE MOHHTOP TAKHM 00pa3oM, UTOOB BRI CMOTDPEJH Ha
3KpaH NOJA NPAMBIM YyIJIOM, a He cOoKy. JIyumie, 4TOOBl BBl CMOTPEJH Ha
3KpaH HEMHOXXKO CBepXy BHH3, TaK UTO dKpPaH JOJIKEH OBITh CJIerKa Ha-
KJIOHEH — HHXKHHH ero Kpail IoJKeH OhITh OJIH)KEe K BaM.

3. Hazo mpaBuUJIBHO 3aiaTh PeryJHpOBKH H3oOpakeHHA. Beab Ha K-
PaH MOHHTODA BHI, MOXET OBITb, OyfeTe CMOTPEeTh MHOTO YacOB NOADAX, H
€CJIH OH HeNpaBHJILHO OTPEryJIMPOBaH, Bhl CKODO HCHOPTHUTe rya3a. CHa-
Yajia Hai0 OTPEryJIHpOBaTh APKOCTh M KOHTPACTHOCTH MOHHTODa. He cie-
AyeT AenaTh H300pa)keHHe CJIHIIKOM APKHM — OT 3TOro y Bac OBICTPO
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AYHUME CAHOMPEMNY, UEM BCNHAMNPUBAMICA...
SAWHNTHbLIE OUNBTPHI
) ®UPMbl POLAROID

ocnabnsiot 6auku U
uanyyenue B 50 pas,
obecneuynBaloT YeTKoe M
KOHTpaCcTHOE M306pa)KeHMe,
CHabXXeHbl ABOMHbIM
NONAPHU3ALUOHHBIM
NOKpbITHEM

" O
P O I a r O l d IECKAIOBUBHITL

HACTOALWMNE ®UNbTPLI Q‘% ducmpubviomop
NS HACTOALLMX CMELMANNUCTOB = AO «PEO»

107042, Mocksa, HosonepesenieHosckas yn., a. 8, k. 223 (11-17 u.)
® (095) 479-34-39, (095)327-73-06 (kpyrnocyTouro), FAX (095)267-73-30
C.-Nerepbypr B /FAX (812)311-44-96, Hosocubupck ‘B (3832)47-99-75, FAX 35-28-84

ycrahyT riaasa. IIpoBepbTe 3TO TaK: 4epHBIH LBET Ha 3KpaHe AOJIXKEH
ObITH AeHCTBHTENBHO YepHBbIM, a He GeneckiM. Eciu Ha BalmeM MOHHTOpE
ecTb pyuka GOKYCHPOBKH, IIOAKDPYTHTE €€ TaK, 4ToObl H3oOpakeHue ObLIO
MaKCHMAaJILHO YeTKHM.

4. MonuTtop Bcerga ObICTPO 3arpsasHseTcA Oblabilo. Hano peryasapHo
CTHPATh 3TY NbLJb C 9KPaHA MSATKOH TPANOYKOH.

5. Ecau MOHHUTOpD YCTaHOBJIEH TaK, 4YTO OT OKpaHAa OTCBEUHMBAKOT
OJIMKH, He NOPTHUTE rJjiada — JIM6O YCTAHOBHTE MOHHUTODP TaK, YTOOBI GJIH-
KOB He ObLIO, J60 nmpuobGperuTe QUABTD AJNA MOHHTOpPA. PHABTPBHI H3
MeTaJIINYeCKOH HJIH HeHJIOHOBOH CETKHM HCHOJIb30BaTh HEXKeJaTeJbHO,
TaK KaK CeTKa INPHUBOAHT K MCKaKeHUAM (MHTepdepeHnnu) naobpasxkeHus.
DUALTPH U3 OOGLIYHOIO TOHHPOBAHHOrO CTekJa (Hx croumoctb 8—10 mou.)
He YCTpPaHAIT OJHKH, XOTA M HECKOJBKO IIOBBIIIAIT KOHTPACTHOCTH
u3dobpakenus. Haunyumiee kauecTBo H300pakeHHMss o0ecrneyHBAIOT
CTeKJIIHHHIE MOJADPU3AUHOHHEIE (HUJLTPHI — OHHM YCTPAHAIOT MNPaKTH-
yecKH Bce OJIRKH, JesaloT H3o0pakeHue 0oJjiee YeTKUM H KOHTPACTHBIM.

6. Kuneckon, Haxonsiquiicdi BHYTPH MOHHMTOpA, MCHNOJBL3yeT OYeHb
BBICOKOE HaINpsKeHHe, I0OITOMY HH B KOEM cJiyyae He cjielyeT OTKPBLIBATh
KDBILIKY MOHHTOpPA U TeM (oJjiee TporaTh HaxXOLALIMECS IO ITOH KpBbILI-
KO# JeTasH. ITO MOJIKHBI [eJaTh TOJBKO OGYUYEeHHBbIe CHEIHAJHCTHI 10
PEMOHTY MOHHTOPOB.
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Ucnonb3oBaHne knasnarypsl. Xors KjaBHaTypa ABISETCA ROCTa-
TOYHO HAJEXHBIM M HENPHXOTJIHBLIM YCTDOHCTBOM, BCE XK€ ITHM He CJe-
ayer 3noynorpebsiaTb. B 4acTHOCTH, He cjefyeT KJacTb Ha KJaBHATYDY
6yTepOpoAnLl U CTABUTH PSAAOM C Heil yail — KPOLIKH M JKHAKOCTH MOTYT
BLIBECTH ee M3 CTpOosd. 3aKaHuuBas paboOTy C KOMIBIOTEDOM, 3aKpoiTe
KJIABHATYDPY KPBIIUKOH — 3TO IPEJOTBPATHT MONaZlaHHEe TyAa MBIIH.

Ucnons3osaHne pgucker. uckers TpeGyior Gepe:xHoro obGpaiie-
HHUA: UX HaJO0 aKKYypPaTHO BCTaBJATh B NHUCKOBOJ, HeJb3d HUX THYTb, CHAAB-
JIUBAaTh, TPOTaTh PYKAMH OTKDPHITHIE YYACTKH MAarHUTHOrO NOkpeITHA. Cie-
AyeT He HONMYCKaTh MONMafaHHsA IBUIM H KHAKOCTEH Ha AuCKeTy. JIMCKeThbl
pasmepom 5,25 poiiMa Hafo XpaHHTh, B OyMa)kHOM KoHBepre. Hlena-
TeJBHO XPAHUTh NHUCKETHI B BEDPTHKAJBLHOM IIOJIOXKEHHH B CIELHAJbHBIX
3aKPBITHIX KOPOOKax.

Nasa 3
O nporpaMmmax Ang KOMMNbIOTEPOB

Kaxk y’xe roBopHJIOCH BhIllE, I€PCOHAJNbHBIE KOMIBIOTEPHl — 3TO YHH-
BepcaJibHBle ycTpoiicTBa Ansa o6paboTkH HHbOpManuu. B ornmume oT Te-
netdoHa, MarHUTOPOHA HJIH TeJeBH30pa, OCYIIECTBISIOLUIMX TOJBKO 3apa-
Hee 3aJIOXKeHHbIe B HUX QYHKUHUH, TePCOHAJNIbHbIE KOMIbIOTEPHI MOTYT BbI-
NMOJIHATE Jio6Gble AeiicTBUA no oOpaboTke wHbopmaunuu. usa aToro HeoO-
XOOHMO COCTABHTb JUIA KOMIIbIOTEPA HAa NMOHATHOM eMy A3blKe TOUHYIO H
MoAPOGHYI0 MOCJAeA0BATEILHOCTL HHCTPYKIH (T.€. IporpaMmy), Kak Hajo
ob6pabareiBaTh HHoOpMaluio. Cam mo cebe komMnbioTEp He O00JaaeT 3HAHHU-
AMH HH B OJHO#H 06JIACTH CBOEro NpHUMEHEeHHUs, BCE 9TH 3HAHHA COCPEROTO-
yeHnl B BBHINOJIHSIEMBIX Ha KOMIbloTepe mnporpammax. Ilosaromy uacro
ynorpebisieMoe BHIpaXKEHHE «KOMIBIOTED chesaj» (IIOACUHTAJ, HAPHCO-
BaJI) 0O3HayaeT ,OBHO TO, YTO Ha KOMIbIOTepe ObLIa BBHINOJIHEHA MPOrpam-
Ma, KOTOpas II03BOJIMJIa BHIIIOJIHUTL COOTBETCTBYIOILEE LeiicTBHE.

MeHsisi mporpaMmsl AJis KOMIILIOTEPA, MOXKHO IIDEBPAaTHThL ero B pabo-
yee MecTo OyxrajrTepa MJIH KOHCTPYKTOpAa, CTaTACTHKA MJIM arpoHOMa, pe-
IaKTHPOBATh Ha HEM JOKYMEHTHI MJIM UrpaTh B KaKyl-HHUOyap urpy. IIpu
(BOEM BBHINOJIHEHHH NPOTPAMMBI MOTYT HCIIOJIb30BaTh pPa3jiMYHbIE YCTPOH-
CTBa KOMINbIOTEpA IJIA BBOAA ¥ BHIBOJA HaHHBLIX, NOJOGHO TOMY, KaK 4eJo-
BeUYECKHI MO3r [OJb3yeTCA OpPraHaMH UYYBCTB [JJISA MOJYYEHHUS U Iepefauu
uHpopmauuu.

Taxum o6pasom, aaa 3¢¢heKTHBHOrO HCHOJIb30BAHHS KOMIIbIOTEDA He-
00XOAMMO 3HATh Ha3HAUYEHHE U CBOMCTBA HeOOXOAMMBIX NpH pabore ¢ HUM
nporpamMMm. B HacTosAlneil riaBe MBI ONHILIEM OCHOBHBIE Da3HOBHIHOCTH
nporpamm IJiAd nepcoHanbHoro komnsrorepa IBM PC.
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Pa3HoBuaHOCTU nporpamm
Ansg KOMNbOTEPOB

IIporpaMmel, pafoTaiompe Ha KOMIOBLIOTEPE, MOYKHO Pa3feNMTh Ha TPH
KaTeropHu:

® npuxaadHnble npozpammbl, HENOCPEACTBEHHO OGECHEeYHBAIOIIHE BHI-
mOoJIHeHHe HeOoGXOAMMBIX IOJNb30BaTeNHdM paloT: pemaKTHpPOBaHHUE
TEeKCTOB, PHCOBaHHME KapTHHOK, 06pa6oTka HHGODMAIHOHHBIX Mac-
CHBOB H T.A.;

® cucmemHble NPOZPAMMbL, BHIIOJHSAIOIIHE PAa3JIHUHbBIE BCIIOMOraTeb-
Fele GQYHKOHH, HampeMep CO3faHHe KONMHUil HCHoJb3yeMoi HHDOp-
ManMH, BBIJAYy CNpPaBOYHOH MHGOPMAIHMH O KOMIBIOTEpe, IMPOBEp-
Ky pa6oTOCIOCOGHOCTH YCTPOHCTB KOMIbIOTEPA U T.[.;

® uHcmpyMeRmMaAbHbIe cucmemb. (cucmemb. nPOZPAMMUDOBARUSA),
ofecreynBaIOIINe CO3JaHHIe HOBBIX IPOrDaMM IS KOMIBIOTEpa.

IToHATHO, YTO IrPaHH MEXKAY YKa3aHHBIMH TPeMs KJacCaMH IIpOrpaMM
BeCchbMa YCJIOBHBI, HAIIDHMEDP B COCTAaB IIPOrpaMMbI CHCTEMHOTr'O XapaKTepa
MOJKeT BXOLHMTb PeNaKTOpP TEKCTOB, T.€. IPOrpaMma IPHKJAaAHOrO Xapak-
Tepa. B cienyroomux Tpex maparpadax MEI pacCKakeM 00 3THX Tpex BH-
Aax nporpamm Gosiee moapoGHO.

CucremMHbie nporpaMmmbl

Yucso BCeX Pa3HOBHAHOCTEH CHCTEMHBIX nporpamMm O4Ye€Hb BE€JIHKO,
3nechb OynyT KpaTKO ONMCaHbl HEKOTOPhIE M3 HHUX.

OnepauMOHHaﬂ cucrema. Cpenu Bcex CHCTEMHBIX IPOrDaMM OCO-
6oe MecTO 3aHMMAaeT ONepanHOHHasg CHCTeMa — IporpaMma, KoTtopas 3a-
rpy»KaeTcfi NpH BKJIOYEHHH KoMmbioTepa. OHa OCyIIecTBiSET AHAJIOT C
noJib30BaTeNIeM, yIIpaBJIeHHe KOMIIbIOTEPOM, ero pecypcaMu (onepaTHBHOI
DaMATHI0, MECTOM Ha AHUCKax H T.XA.), 3alycKaeT Apyrue (NpHKJIanHbIe)
nporpaMmbl Ha BHITOJIHEHHe. OnepalHOHHaA cHcTeMa obecreuuBaeT INO.Ib-
30BaTeJI0 U MPUKJIAAHLEIM MporpaMMamM yRoOHBIH cnocob obumeHus (AHTEp-
teiic) ¢ ycrpoiictBaMu KomnbioTepa. uasa komusiorepoB tuna IBM PC ua-
e BCEro HCHOJIL3yeTCA onepanuoHHas cucrema MS DOS ¢upmer Mi-
crosoft uiaK coBMecTHMBIe ¢ Heil onepanuonusle cucreMsl PC DOS ¢upmer
IBM u DR DOS ¢upmnur Digital Research. Unorna va IBM PC kcnosssy-
10TCS onepaluoHHLle cucremer 0S/2 u UNIX.

Apavisepbl. BaXHbIM KJacCOM CHCTEMHBIX INPOrDaMM ABJAIOTCA
nporpamMMmbl-apaiisepsl. OHH pacupsioT Bo3moxkHocTH DOS mo ympasie-
HHMI0 YCTPOHCTBaMH BBOJA-BHIBOAA KOMIBIOTEpPA (KJaBHATYPOH, MECTKHUM
IUCKOM, MBIIIBIO U T.A.), ONepPaTHBHON NaMATHIO U T.A. C nmoMolsio Apaii-
BEPOB BO3MOJKHO NOAKJIOYEHHEe K KOMIBIOTEPY HOBBIX YCTPOMCTB MJIM He-
CTaHAAPTHOE MCIOJb30BAHHE MMEIOIIUXCA YCTPOHCTB.
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lMTporpamMmbi-060104kH. BecbMa NONYJADHBIA KJAacC CHCTEMHBIX
NMporpaMM COCTaBJIAKT NporpamMmbl-o6osiouku. OHu obecneuusaroT GoJiee
yooOHBIH M HaraaxHbeld crnocol OOIIeHHs C KOMIBIOTEPOM, 4YeM C IIO-
MoOIbI0 KOMaHAHOH cTpoku DOS. MHorue moJib30BaTeNH HACTOJILKO NPH-
BBIKJHM K ynoOCTBaM, NpPENOCTABJIAEMBIM CBOed JIIOOMMOI nporpamMmoii-
0060JI04uKOif, UuTO YyBCTBYIOT cebsa 0e3 Hee «He B cBoeil Tapenke». Haubo-
Jlee MONYJAPHBIMH NpoOrpaMmMaMu-o6osoukaMu sasjasiorea Norton Com-
mander, XTree Pro Gold, PC Sheli u3 kommiexkta PC Tools. B cocras
onepanHoHHoi cucrembl MS DOS, HauuHas c¢ Bepcuu 4.0, Tak)xe BXOAUT
cobcTBeHHas nporpamma-o6onouka Shell.

OnepaynoHHbie 060/104KH, B OTIHYHE OT OGLIYHBIX MPOrpaMM-060-
JIOUEK, He TOJIbKO AalOT NOJb3oBaTesl0 6ojiee HarjAgHblEe CPeAcTBa s
BBHINIOJIHEHUS YACTO UCIOJb3yeMbIX NEHCTBUIH, HO M NPENOCTABJSIOT HOBbIE
BO3MOJKHOCTH [JIsl 3allyCKaeMbIX nporpamm. Yaige Bcero 3To:

® rpaduueckuit uHTepdeiic, T.e. Habop cpeacTB AJAA BeIBoAa H306pa-
KeHHH Ha O9KpaH U MAHUNYJHPOBAaHHA HMH, NOCTPOEHHUA MEHIO,
OKOH Ha dKpaHe H T.H.;

® MyJIbTUNIDOrPAMMHDOBaHHE, T.€. BO3MOHOCTb OJHOBPEMEHHOTO
BBITNIOJIHEHHU A HECKOJIBKHX IIPOTpaMM;

® paclIMpeHHble cpeAcTBa AJs oOMeHa HHGpopMauueir Mexay INpo-
rpaMMaMH.

OnepaunuoHHble OOOJIOUKH YyNpPOLIAIOT co3faHMe rpa¢uyecKHux Ipo-
rpamMm, NpenoCTaBJAA OJs 3TOrO OOJIbIIOE KOJHYECTBO YAOOHBIX CPEACTB,
H pacUIMpPAIT BO3MOXKHOCTH KomnbioTepa. Ho miartoit 3a aTo sBasAOTCA
noBbllleHHble TpeboBaHusa K pecypcam. Tak, mia abdexTHBHOH paboThl ¢
Microsoft Windows neo6xonnm komnbsiotep AT/386, umeromuii 4 M6aiita
onepaTuBHOH mamATu. HauGosiee momyJsigApHOH NmporpamMmoii-HaaCTPOHKOH
asaserca Microsoft Windows, uHorma ucnonssyerca DesqView u 3uauu-
TeJbHO pe)ke — apyrue o6osiouku (GEM, GeoWorks u xup.).

BcnomMoraTenbHblie NporpaMmmbl (yTUNUTHI)

K cucTeMHBIM NporpaMMaM MOXKXHO TaKiXe OTHECTH OOJIbIoe KOJIH-
YeCTBO TaK HaA3blBA€MBIX ymuJaum, T.e. IPOrPaMM BCIIOMOraTeJbHOTrO Ha-
3HaueHus. HuKe Mbl KpAaTKO ONIHIIEM HEKOTOpPble DPas3HOBHAHOCTH ITHX
nporpamMm. YacTo yTHIHTHI O6bEJUHAIOTCA B KOMILJIEKCHI, HauGosee nomy-
asapHsl Kommiaekcesl Norton Utilities, PC Tools Deluxe u Mace Utilities.

lIporpaMmei-ynakoBLUKN NO3BOJISIIOT 3a CYET NPUMEHEHHS CIelH-
aJbHBIX METONOB «YNaKOBKH» HHPOpPMaUMH CKHMaTh HHOODMALHIO Ha
JHMCKax, T.e. CO3[aBaTh KONHHU (pailioB MeHblIEro pa3mepa, a Takxke obbe-
OUHATbL KOMHH HEeCKOJIbKUX (ailyioB B oquH apxuBHBIH Gaita. [Ipumenenue
nporpaMm-ynakoBIUIHKOB O4YeHb [OJIE3HO NPH CO3AaHUM apxuBa (jaiisos,
Tak Kak B OOJIBIUMHCTBE CJIy4aeB 3HAYUTEJNBHO yAoGHee XDaHUTH Ha [LHC-
KeTax MJIM KacceTax AJA CTpUMepa (aiibl, IpeABapUTENbHO CXaThle Ipo-
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rpaMMaMH-yIaKOBIHKAMH. Hau6ousee TIONYJISIPHBI YNaKOBLUIHKH
PKZIP/PKUNZIP u ARJ (cm. ra. 21). CrenyeT 3aMeTHTh, YTO DasjIHY-
Hble YNAKOBUIHKH He COBMECTHMBI APYr C APYroM — apxXxuBHBIH (aili,
CO3AaHHBIi OJHHM YNaKOBIMKOM, Yallle BCEro HeJIb3s NMPOYECTb APYTHM.

lporpammel ana co3gaHus PEe3epPBHbIX KOMui mHopMaunn
Ha AMCKaX NO3BOJNSAIT GLICTPO CKONHPOBaTh HHPOPMaLHIO, HAXOLALLYIO-
CSl Ha JKECTKOM AUCKe KOMIIbIOTepa, Ha JHUCKEThl UJH KacceThl CTpUMepa.
U3 stux nporpamMm wWHPOKO ucnoasadyiorca Norton Backup, FastBack
Plus. CooTsercTBylomue GyHKuuM uMeloTcs B Kommiekce PC Tools
Deluxe.

AHTUBUPYCHbIE NMPOrpaMmMbl npelHasHaueHbl Ui NPeAOTBPALeHHUs
3apa)XeHuUs KOMIBIOTEPHbIM BHDPYCOM M JIMKBHAAUMM IOCJENCTBHH 3apa-
JKeHHst BUpycoM. OnucaHusA pa3sHOBHAHOCTEH aHTHBHDYCHBIX NPOrPaMM H
METOAMKH HX NDPHUMEHeHHs NpPHUBENEHH! B ri. 23.

KomMmyHukaymnoHHble nporpa2mmsl npeaHasHayeHbl JJisi OpraHu3a-
uun obmeHa uHpopManueit Mmexxay komnblooTepaMu. Ilporpammel THNAa
Brooklin Bridge, DeskLirk, LapLink III unu FastLynx nossoasior yno-
0HO mepechbliaTh (halabl C OJHOTO KOMIIBIOTEDA Ha APYroit nmpu coenuHe-
HMM KabesieM HX IOCJIeAOBaTeJbHBIX NOPTOB (HEKOTOPblE NPOrpaMMbl —
NPY COEAHHEHHUH NapaJjjleJbHBIX NIOPTOB, YTO obecneynBaeT GOJIBIIYIO CKO-
pocTb). AHaJIOTHUHbIe BO3MOXKHOCTH HMeloTcss B naxkerax Norton Com-
mander u PC Tools Deluxe.

Hpyroii Bua nporpamm (Telemate, Procomm u T.1.) oGecneuuBaer
BO3MOXXHOCTb CBSI3H KOMILIOTEPOB NO TesedOHHOH ceTH (MpPH HAJIHUYHH
monema). IIporpammer Tuuna BitFax, Fax-It u apyrue naroT BO3MOXMKHOCTBH
110CbLJIaTh M NMPHUHHUMATh TejedaKcHble COOOLIEeHHA NPH HAJHYHH B KOM-
NblIOTE€PE BCTPOECHHOI miaThl (akc-mMmoaema.

ﬂporpaMMb/ AN ANarHOoCTuKn KOMIblOTepa mno3BOJIAIOT MNpo-
BEPUTb KOHGHIypalHl0 KOMNblOTepa (KOJHYECTBO MNaMATH, e€e uc-
noJp30BaHHe, THNBI JUCKOB M T.A.), a4 TaKe IPOBEPUTh paboTo-
cnocobHOC b YCTPOHCTB KOMNbIOTEPa (IpPEX e BCEro KEeCTKHX IHCKOB).
Bousbuioit monynsipHocThlo mnosbdyiorca mnporpammer Check-It, Controll
Room u System Sleuth. [asa nposepk# paGoTOCIIOCOGHOCTH IHCKOB
BecbMa mnosieaHbl nporpammbl Disk Technician Advanced, Calibrate us
kommyekca Norton Utilities u ap. OHM 1NO3BOJAIOT BHIABHTH
«HaMeuawuHecs» AedeKTsl THCKOB (BO3HHKAIOIIHE H3-3a H3HOCA MarHMT-
HOH NMOBEPXHOCTH JHCKa) U NpPeJOTBPATHTHL NOTEPI0 AAHHBIX, XPaHAUIHMXCA
Ha JHCKe.

lTporpammei-k3wn 4189 ANCKA yOBICTPAIOT AOCTYN K WH(DOPMALMU
Ha JIMCKe MyTeM OpraHM3anMW B ONepaTHBHOH namMaATH kKau-Gydepa, co-
nepkaiero Haubosiee 4acTO HCIOJb3yeMble YYacTKH AuckKa. Yanje Bcero
IUIA KBUIAa MCIOJb3yeTcs IOMNOJIHUTEJbHAsA MM pacliMpeHHasdA NaMAThb
KoMnbloTepa. HeKOTOphle KOHTPOJIEPHl OHCKOB HMEIOT B CBOEM COCTaBe
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BCTPOEHHBIH KauI-0ydep, HO OOBIYFO X NPOU3BOAUTENHLHOCTh HE HAMHOTI'O
BbIlllE, & CTOHMOCTb 3HAYHUTEJbHO OOJiblle, YeM y NIPOTPaMMEI-K3IIA H
COOTBETCTBYIOLErO KOJIMYECTBAa AOIOJIHUTENbHONH namaTH. Becbma xopo-
LIYI0 IPOM3BOAUTENBHOCTDL MOKa3blBalOT nporpammel SmartDrv, NCache u
Super PC-Kwik.

llporpammsl ana onTumMmu3aumn AUCKOB 1O3BOJAIOT 06GECHEUUTh
6osiee ObICTPBIA mocTyn K HHGODMAUHMH HAa OUCKEe 32 CYeT ONTHMHIAUHHU
pas3MelleHUs JaHHBIX Ha AUCKe. JTH NPOrpaMMbl NepeMellalT BCe y4acT-
KM Kaxjaoro ¢aisa apyr Kk apyry (yCTpaHsiOT ()parMeHTanuio), cOGHpaT
Bce ¢aiypl B Hayaje AUCKA H T.A., 3@ CYET YEro yMEHbIIAeTCs YHCJO Iie-
peMelleHHH TOJIOBOK AHMCKa (T.e, YCKOpSAETCA AOCTYN K JaHHBIM) H CHH-
JKaeTca H3HOC AucKa. M3 nporpaMM AJisi ONTHMH3AUHH JUCKOB LIHPOKO
ucnosnaytoresa SpeeDisk us xomnaexca Norton Utilities, FastTrax n ap.

lporpammel  AMHaAMNYeCcKoro cxarmss AUCKOB (Hanpumep,
Stacker, Doublespace, SuperStor u ap.) TNO3BOJAIT YBEJHYHTH
KOJIMYeCTBO  HHGMOpMAalKMH, XPaHMMOM Ha  JAHUCKaX IyTeM ee
IUHAMHYECKOr0 CXKaTHfA. OTH NPOrpaMMbl CXKHMAOT HHGODMALHIO IIPH
3aMMCH Ha [JUCK, a NPH UTEHHH BOCCTAHABJIHBAIOT €€ B HCXOLHOM BHIE.
Takum o6pa3oM, [ IOJIb3OBATEJNSA OSTH IIPOrpaMMBI He3aMeTHbI (Kak
FOBODAT, <«NPO3payHbl»), OHHU IPOABJSAKTCA TOJBKO YyBeJIHYEHHEM
€MKOCTH /IUCKOB ¥ H3MeHEeHHEeM CKOPOCTH JocTyna (KCTaTH, CKODOCTb
JOCTyNa NPHU 3TOM MOXKET He YMEeHbLIHTHCSH, a AaXke yBeJHUHThCA). Ecau
Ha QUCKEe XPaHATCA NPOrpaMMbl, TO yBeJMUEHHE €MKOCTH HEBeJIHKO — B
1,5 pasa, HO AJs 0a3 HAaHHBIX OHO MOXeT JocTurath 4—5 pas.

lMporpammel [4na aBTOHOMHOV neyarn (criyiiepbi) TNO3BOJIAIOT
pacrnevaTblBaTh Gaiyibl Ha NPUHTEPE NapajjiesibHO C BBINOJHEHHEM ADPYroi
paGoTbl Ha KommbioTepe. HekoTopble H3 3THX NpPOrpaMM, HanpuMep
PrintCashe, Bno6aBOK of0ecmeyMBalOT M HEKOTOPOE YCKODEHHEe IIe4YaTH.
Msorde nporpaMmel, Hanpumep Microsoft '"Windows, Microsoft Word mnsa
DOS, uMerT BCTPOEGHHbBIE CPEJCTBa AJA NOAAEpPKKH aBTOHOMHOH nevartH.

llporpammel ans ynpasieHus nNamsTbio obecrneunBaroT Gosee
rubKoe HCNOJIL30BAHHE OMNEpPAaTHBHOM NaMATH KomnbioTepa. IIporpaMmsl
tuna Software Carousel u Switch-It gaioT BO3MOXHOCTb 3ar'py3uTh B Ia-
MATh KOMINBIOTEPA HECKOJBbKO IIPOTPAaMM H «II€PEKJIIOYAThCA» C OXHOH Ha
APYryl0 C TIOMOIIbI0 HECKOJIbKMX Ha)kaTui kJjaBuui. IIporpaMmsl
Mark/Release, PopDrop Plus u apyrue o6ecneunBaoT 9hGdeKTHBHOE
VIIpaBJieHHE DPE3UAEHTHBIMH IPOrPAMMAaMH, B YACTHOCTH «BBITPY3KY» HX
M3 NaMATH MOCJe TOro, KaK B HHX OTmajgaer HeoOxoaumoctsb. IIporpamMmer
Tuna QEMM-386, 386MAX u apyrue no3BoJigI0OT HA KOMIIBIOTEPAX C MHK-
ponpoueccopamu Tuna Intel-80386 u Intel—80486 mucrosb3oBaTh pacUIu-
peunyio (extended) namATL KOMIbIOTEpPa KaK  JONOJHHTEJbLHYIO
(expanded), yBeJHUYHTb KOJHMYECTBO MOCTYNHOH IJIA NPHKJALHBIX IPO-
rpamMm O6GLIUHOI NMaMATH 3a CYET NMepeHoca Pe3HAEHTHBIX nporpamm, Oy-
depoB u Tabauy DOS B pacuIMpeHHYIO NaMATb.
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lMporpammsl Ans neYarn 3KpPaHa ObLBAIOT BechbMa INOJIE3HBI NPH
HCIIOJIb30BAHUM rpaduyecKHX NPOrpaMM IJisi BBIBOJAa Ha IedaThb cojep-
’KHUMOTO 39KpaHa (OTHIOAb He BCEraa 3TO MOXKRO ceJlaTh C NOMOIIbIO Cca-
Moi#i rpaduuyeckoit nporpammbl). OgHM M3 HauboJiee NONYJAPHBIX IpO-
rpamm 3toro BHaa — 370 Pizazz Plus u Hot Shot Graphics, oun pa6o-
TAIOT CO BCceMH HauboJiee pacnpoOCTPaHEHHBIMH 3KDaHaMH H NMPHHTEPaMH,
NMO3BOJIAIOT 3aMEHATH LBeTa M HCIOJb30BaTh [Jis Nepefayd lBeTa Ha
YyepHO-6eJIbIX NMPUHTEPaX Da3JjIHuYHble IITPHXOBKH, BapbMpOBaTh pa3Mep H
pacnojioKeHue KapTHHKH Ha IleyaTaeMoOi CTPaHHIeE.

Pagymeercss, MHoroo6pasue BCIIOMOraTeJIbHbIX nporpamMm ajns IBM
OTHIOAb HE HCYEpNbIBaeTCA ONMHCAHHBIMU Bbillle THOaMH nporpamm. IHu-
POKO HCIOJIb3YIOTCA NPOTrPAMMBI IJIS peJaKTHPOBAHHA KOMaHAHON CTPOKH
DOS (tura CED), nporpaMMbl, pacIIMpsIOLIHEe BO3MOXXHOCTH KOMAaHAHOIO
assika DOS (tuna NDOS) unu kaaBuatypst (tuna ProKey uiau SuperKey)
H T.O.

HayvanbHbiii HA60P 3CNOMOrarenbHbIX NPOrpamMmM. Ecau Bel HauuHaeTe noadop
HeoOXOAMMBIX BCIIOMOraTeJIbHbIX NMPOrpaMM ¢C Hyas», To Bam uesnecoo6pasHo npuoGpe-
ctu kommyeke tuna PC Tools Deluxe, Norton Utilities num Mace Utilities. as obeay-
XHUBAHHA XKECTKOro AUCKa H606X0}1HMI>I nporpamMmmsl AJIA €ro «CXKaTua» U aaﬁnaronpe-
meHHOro HaxoxaeHusa aedexros (B Norton Utilities aro nporpammsbr Speedisk u Calib-
rate). lna npoBepku paGoTOCNOCOGHOCTH KOMIMBIOTEPA MOJE3HO MMETh NMPOrpaMMbl AJA

funarHoctuku tuna Check-It. OcranpHble BuAbI OGCNY>KMBAIOLWIMX NpOrpamMm HeobXxo-
AMMBI He BCEM NOJIb30BATENAM.

Mporpammbl ynpaBneHus nokKanbHOU CETbIO

Ilonp3oBaTenn KOMNBIOTEPOB, O6BEJHHEHHBIX B JIOKAJLbHYIO CeNMb, MO-
TyT nepefaBaTh APYTr APYry COOOIIEHHsA, COBMECTHO HCIOJIL30BaTh 6a3bl
AaHHBIX MJIM ycTpoiicTBa (HampuMep, NMPHUHTEPHI), YTO 3HAYUTEJLHG IOBbI-
maeT yRo06cTBO U 3(GEeKTHBHOCTHL KOJIJIEKTHBHOro Tpyha. s obbenue-
HHUS KOMIIBIOTEPOB B JIOKAJBHYK CEThb KOMIBLIOTEDHl HEOOXOAHMO COeRH-
HUTBH CIIeIMAJIbHBIMH NPOBOAAMH (KabensaMH) M BCTAaBUTh B HHX IJIAThLI
cemesblx adanmeposd, NMO3BOJAWIIUX IepefaBaTh MHPOPMaLHIO 1O Kabe-
aam cetd. (Mmerorca, BOpoYyeM, CeTH, B KOTOPBIX OOMeH HH(bOpManuu
ocyiiecTBasgeTcsa 6e3 crnenHaysbHBIX NMPOBOAOB — C MOMOILILIO PaZHOBOJIH
HJIHM 4Yepe3 OCBETHUTEJbHYI0 ceThb.) OHAKO OOHHX IPOBOJOB H CETEBbIX
ajlanTepoB HENOCTATOYHO, HEOOXOAMMBLI MNPOrpaMMbl, obecnedynBarollHe
obmeH HHGOpManueil MO JOKAJBLHOMK CEeTH.

IIpr HeOOJBUIOM KOJHYECTBE KOMIIBIOTEDPOB, OOBEAHHEHHBIX B JO-
KaJIbHYI0 CeTh, MOXKET OKa3aThCA LeJIeCOOOPa3HBIM HMCIOJb30BaHUE 00HO-
YyposéHeBoli cemu, B Heil BCe KOMIBIOTEPHl CETH paBHOIPABHBI, BCe
NPUMEHAIOTCA OJA paboThl mojb3oBaTesei, U KaXAblii NOJb30BATENb CaM
onpeneysieT, KAaKHe PeCypchl Ha €ro KOMIbIOTepe AOCTYNHBI APYTHM MOJIb-
30BATEJIAM uYepe3 JIOKAJIbHYI0 ceThb. OOBIUHO KOMIIbIOTEpPHI NPH 3TOM pabo-
TAlOT IOJ yINpaBJeHHeM onepanHoHHOH cucrembl DOS, HO Ha KaXIOM
KOMIIBIOTEPE 3amyCKaeTcA CHOelHadbHBLIH ApaiiBep, o0ecneunBaoUInii
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Cogeﬁﬂ/eﬁmgo Coeonnermns

Kowneiomepot u nepugpepun? Cemesoe odopydosanue? Jokaibibie
cemu? Imo aeezko, nadexcno u nedopoco, ecau Borw — rauenm
COMPUTER MECIIANICS.

Hawa  dupma  npedaazaem — coepemennsie  ungopmayuonioie
mexnosoecuu na 6ase JOkAgbIbLX cemeld, 4mo no3soaum dghghexmueno
opeanusosamo 63aumodeiicmeue  6cex Bawux rkomneiomepos. Mo
obecnenum pewenue Bawux npobaem no ycmanoske KomMnbiomepsx

cemed ¢ nyan — u "nod xaoy".

Mot nocmasanem scio aunuwo npodysmos NetWare ¢hupmoe NOVELL,
npu3NaAIYI0 60 6cem Mmupe cmandapmom Cemessx OnepPayUONItbIY
cucmem.

Jokansnsie cemu ¢ "sepransnoimu cepsepanvu” NetWare SFT 111 mo
ocobenno  pexomendyem bankam, mak KAk OnMU  CNCYUANbILO
paspabomanst nod Hausbicwuli yposenv Hadewcwocmu. Jan ux
nocmpoenus Mbl npedocmasnem wuponaiwull 6b160p
KomnovlomepHoU mexnuru marux u3eecmuoLx upm-
npoussodumeneii, rsax HEWLETT PACKARD, MSC, IBM, BULL,
EPSON. .

Cemesoe  obopydosanue  npedcmasaeno  npodykyueld  markux
uzeecmuoix  upm, rar 3COM, EAGLE TECHNOLOGY, INTEL,
PHEECOM TECHNOLOGY.

GOMP” TER 117418 Mocksa, yn. Kpacukosa, 32
MECHANICS Ten.: (095) 129 3644, 129 3622. dakc: 129 3600
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IOCTYN K JIOKaJbHOH cer. IIpuMepaMH TaKMX CETEBHIX IPOrPaMM SBJIfA-
orca Lantastic, Netware Lite u ap.

Onsako npu GOJILIIOM KOJIMYECTBE KOMIOBIOTEPOB B JIOKAJbHON CeTH
HJIM IPH OCOOBIX TPeGOBAaHMAX K JOCTYOHOCTH H COXPaHHOCTH COBMECTHO
HCIOJIbL3YEeMEIX HAaHHEIX TpeGyiorca Gosiee MomjEBIe ceTH. OGBHIYHO B HHX
OOUH MJH HECKOJBKO KOMIBLIOTEPOB BHIAEHAIOTCA HCKJIOUHTEJBHO HAJSA
00CJIy’KHBAHUA JIOKAJBbHOH CeTH H COBMECTHO HCIOJIb3YEMBIX pPEecypcoB
(maEHEBIX B ycrpoiicTB). TakHe KOMIObIOTEPH HA3LIBAIOTCA Cepéepamu WA
tdaiis-cepepaMu, KaK NPaBHJIO, 3TO AOCTATOYHO MOIIHEIE KOMIBIOTEPH! HA
ocEHOBe MHKpomponeccopoB Intel-80386 wuau 80486 ¢ Goabmum
KOJIHYECTBOM OIEpPATHBHON H AuCKOBOH mamaru. Ha auckax cepsepos
pacmoJiaraloTCA COBMECTHO MCHOJIb3yeMble IporpaMmbl, 0assl NAHHBIX H
T.5. OcTajbEbBIe KOMIBIOTEPH JIOKAJBbHOH CeTH 4acTO Ha3BIBAIOTCA palo-
yumu cmanyuamu. Ha tex paboumx crtaHOHAX, rae Tpebyercs oGpaGaThi-
BaTh TOJIBKO JaHHble Ha cepBepe (HanpHMmep, BBOAUTL CBEeNEHHUA B
COBMECTHO HCIOJIb3yeMylo 6ady MaHHREIX O 3aKasaX M IIPOAakax), 4acTo
IJIsl D9KOHOMMH Jake He YCTaHABJIHBAKIOT KECTKHX THCKOB.

Ha paGounx cTaHIMAX TAKOH JIOKAJBLHOM CEeTH MOYKET MCIOJIb30BATLCH
Jio6as onepanuMoHHAsA cHCTeMa, Hanpumep DOS, u nomxer GuITh 3anymeH
ApaiiBep, ofecrneuyHBaroImUi AOCTYO K JOKaJabHOU cerH. Ho Ha cepBepax
JIOKAJIbHOHM CeTH OOBIYHO HCIOJIB3YIOTCA ApPyrHe ONepaluOHHBIE CHCTEMBI:
Tam Tpebyerca obecneuyuBaTh OAHOBPEMEHHYI0 00paGOTKY MHOrHX
3anpocoB oT paboumx crannuii, Kk yemy DOS xKak ogHONOJIL30BATEJbLCKASM
M OQHO3ajlayHasl CHCTeMa He mpucmocobseHa. Ha xommoeioTepax Tuma IBM
PC maunGosiee nonynspHa cereBad omnepaquoHHas cucreMa dupmul Novell
(Bepcuu 3.12 muu 4.0), HO HCHOJAB3YIOTCA TaK)Ke pPa3JUYHbEIE BAapHAHTHI
UNIX, 0S/2, Banyan Vines, Windows NT # T.n. 9TH OmepanHOEHEIE CH-
CTEME! NPEeROCTABJAIT MOIIHEIE CPEACTBA DasrpaHHYEHHsS HOCTyINa K AaH-
HBIM, O0€CIIeYeHHSI NEJOCTHOCTH H COXPAHHOCTH COBMECTHO MCIOJL3Y-
eMbIx 6a3 ZaHHBIX H MHOKECTBO YAOOHEIX CEPBHCHBIX BO3MOXHOcTeil. Ox-
HAKO NPOEKTHPOBaHHE TAKHUX ceTeil BecbMa HENPOCTO, & OKCILIyaTalHs
TpebyeT HaJMHMYHA CHENHAJHCTOB (aAMHHHCTDATOPOB CE€TH), 3aHHMa-
IOIUXCA yOpaBJIeHHEM PeCypCaMH CEeTH.

OnHEAaKO JIOKAJNbHEIE CEeTH HE MOrYT IOJHOCTBHIO YAOBJETBODHTHL BCe
HYXAEl B oOMeHe umHGoOpMamueil MekAy KommbloTepaMu. OHM mOTOMY H
HA3LIBAIOTCA JIOKAJILHHIMH (OT JIaATHHCKOro locus — MecTo), 4TO CBA3LI-
BAlOT KOMIBIOTEPH!, Haxoaslnueca OJH3KO APYr OT Apyra (Hampumep, B
onHOM 3xaHuHHM). OZHAKO KOMIBIOTEPH! M JIOKAJbHBIE CETH MOYKHO CBS3HI-
BaTh MexAy co0oii ¢ mOMOINLI0 KaHAJOB C£BA3M (TesedoHHOIl, paguope-
JefiHOH, CIIyTHHKOBOH M T.X.), 00pasys pachpejesieHHble BBIUHCJIHTENb-
HBEIEe CHCTEMBI M CEeTH PpAas3/IHYHOro HasHaueHHUA. Tak, IIHPOKO H3BECTHHI
cucreMul 3jIeKTpoEHON mouTH InterNet, EuroNet, FidoNet, y Hac B
crpaiie — RelCom, cucrema mexxb6ankoBckux pacueroB SWIFT u T.4.
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MpuknagHblie Nnporpammebi

JIna IBM PC paspa6oTaHbl ¥ HCHOJB3YIOTCA COTHH TBHICAY Pa3JHYHBIX
NPHUKJAJHBEIX IPOTPAMM JUIA Pa3JHYHEIX NpHMeHeHuit. HaubGosee mupoko
NPUMEHAITCA NPOTPAMMEIL;

® NOArOTOBKHM TEKCTOB (JOKYMEHTOB) Ha KOMIIbIOTEpDE — DeRaKTOpHI
TEKCTOB;

® NOATOTOBKH JOKYMEHTOB THNOrpad)CKOro KayecTBa — H3JaTEJbCKHE
CHCTEMEI;

® o6paborky TaGNMHUYHBIX JaHHBIX — TabJHYHbIE MPOIECCODPHI;

® 06pa6oTKH MacCMBOB MHGOpPMAaIMH — CHCTEMBI yIpaBJieHUA GasaMu
RaHHBIX.

Huxe MBI paccka)keM O Hau0oJjiee YaCTO HMCIOJIb3yeMBIX THIAX IPH-
KJIAQHBIX NPOTrPaMM.

Pe[laKTopr TeKCTOB u n3[aresibCkne CHUCTeMbl npenoCcTaBIAOT
BO3MOXKHOCTh IOATOTaBJIMBAThL HOKYMEHTH Ha Komnelorepe. OHH T1O-
Apo6HO paccMOTpeHH! B ri. 18.

TabnuvHbie npoueccopsl obecneunBaoT paGoTy ¢ GOJLITUMH Tab-
aunamMu uyuced. Ilpu pa6ore ¢ TaGMHYHBIM NPOLECCOPOM Ha 3KPaH BHIBO-
OUTCA NPAMOYroJibHAs TabJHua, B KJETKaX KOTOPOH MOTYyT HaXOAHUTHLCS
Yyucyia, NOACHHTENbHbIE TEKCTHI M (GOPMYJH AJA pacuera 3HAYEHHS B
KJIETKE N0 MMelmHnMca AaHHbBIM. Tabsuna mMoxkeT GbITh 0OJibIE Da3MepPOB
39KpaHa, B 9TOM cCjiyyae B KaXXJblii MOMEHT BHJAEH TOJBKO (parMeHT Tab-
JIMOBI, HO C NOMOINBLI0 KJIABHII INepeMeleHHA Kypcopa MOXKHO mepeMe-
maTbea mo Tabsuine. Bce pacnpocTpaHeHHbIe TaGJIMYHbIE MPOLECCOPHI IIO-
3BOJIAIOT NEPEeBLIYHUCIATh 3HAUYCHHA 3JIEMEHTOB TabiuL 1o 3afgaHHBIM (dop-
MyJlaM, CTPOHTb IO AAaHHBIM B Tabjuue pasauuyHble rpa@UKH 4 T.A. MHO-
rde M3 HHUX INPENOCTABJAIOT U AOMOJHHUTEJNbHBIE BO3MOXKHOCTH. Hekxoro-
pble H3 HHMX DACIIHPAIOT BO3MOXXHOCTH IO 06pabOTKe AAaHHBIX — Tpex-
MepHble TabauIbl, co3faHUe COGCTBEHHBIX BXOMHBIX M BHIXORHBIX GOpM,
MaKPOKOMAaHAbI, CBA3b ¢ 6a3aMH HaHHLIX U T.A. Ho GOJBIIMHCTBO AOMOJ-
HEeHHH HOCAT AEeKOPAaTHBHBIH XapaKTep — BKJIIOUEHHEe 3BYKOBBIX 3a(ddek-
TOB, CO3JaHWe CIaia-moy H T.A., 3h4ech daHTa3usas pa3paboOTYMKOB HeHC-
yepnaemMa. HanGosbme# nonyjasapHOCTHIO NOJMBL3YIOTCA TabJUYHBIE NIPOLEC-
copn! Lotus 1—-2—-3, Quatto Pro, Microsoft Excel, SuperCalc u ap.

Cucremsl ynpasnenms 6azamun faHHbix (CYB]) nospoasor yi-
paBaATh 6OMpbmMHUMH MHGOPMANMOHHBIMH MacCHBaMH — 6a3aMu HaHHBIX.
HaunGoJsiee npocThle CHCTEMEBI 3TOr0 BHAA MO3BOJIAIOT ob6pabareiBaTh Ha
KOMIIbIOTEpEe OAHH MacCHB MHGOpMalHH, HalpHMep IIePCOHAJIBLHYI0 KapTo-
Teky. OHH obecmeyHBalOT BBOJ, NOHCK, COPTHPOBKY 3amHceil, COCTaB-
nenue oryeroB M T.4. C Takumu CYBJ/l serko moryT paGoraTh IOJb30Ba-
TeJH Aa)Xe HEBBICOKOH KBaMHGHKAOWH, TaK KaK BCe NEHCTBHA B HHX

3—Tr1178
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OCYILECTBJIAIOTCA C MOMOIUBI0 MEHI0O M APYTHX [AHAJIOTOBBIX CDEJCTB.
Cpenu takux CYBJ/I moxHo HagBaTs PC-File, Reflex, Q&A.

OpHako 4acTO HeOGXOAMMO pelaTh 3aJadyd, B KOTODBIX Y4YacTBYeT
MHOI'O Da3JHUYHBIX BHJOB O0BEKTOB H COOTBETCTBEHHO MHOro HHGoOpMma-
IIMOHHBIX MAaCCHBOB, CBf3aHHBIX ADPYr C APYroM pPa3JHYHBIMH COOTHOIIEe-
HUAMH. B Takux cayyasx rpelyeTcd co3jaBaTh ClleIHaJIH3HPOBAHHBIE
MHGOPMALIHOHHEIE CHCTEMBI, B KOTODbLIX HYKHas 00paboTKa NaHHBIX BHI-
nosHseTcsa HauboJiee eCTECTBEHHLIM [JIA MOJb3OBaTesedl crmocobom — ¢
yAOGHEIM IpEACTaBJIEHHEM BXOAHBIX NaHHBIX, BRIXOHHBIX (GOpPM, rpadHKOB
M JUarpaMM, 3amnpocoB Ha IMOWUCK H T.J.

JIs pelieHMsA TaKHX 3afay UCHOJb3yloTcs Gosee cinoxHble CYBII, mo-
3BOJIAIOIIHE C MOMOINBI0 CIEIHAJbHBIX CPeACTB (OOBIYHO — A3BLIKOB IIPO-
rpaMMHPOBaHHs) ONMMCHLIBATEL JaHHBIe H AeiicTBuA ¢ HUMH. OgHOH M3 mep-
Boix tTakux CYB]] 6eina DBase ¢upmel Ashton-Tate (moszuee nmpuoGpe-
TeHHaa ¢upmoit Borland), mHpoko pacnpocTpaHEHBI M COBMECTHMBIE C
DBase cuctremni — Fox Pro (ubiHe npopmaBaemas ¢upmoii Microsoft),
Clipper (dbupmul Computer Associates), a rtakxe apyrue CYB]Il — Para-
dox, RBase, Clarion Professional Developper. Ho mouTH BO Bcex TakHx
CYB]l co3manue HHDOPMALUOHHBIX CHCTEM JAOCTATOYHO TPYAQEMKO H
CJIO}KHO, TIOCKOJIbKY [HOJI’KHO OCYIIECTBJIATHCA C IIOMOIIBIO CDPEACTB
BecbMa HHU3KOro ypoBHA. IloaToMy pa3paboTka Hake HECJIOKHBIX Ha Iiep-
BBl B3ryIAX HHGOPMAIMOHHBIX CHCTEM YacTO TpeGyeT MHOrHX HeZlelb H
MecCHIlEeB KPONOTJIHUBOro nporpaMmupoBanus. IIIupoko nponarangupyemsle
CpeACTBa BBHICOKOTO YPOBHA (3ampochl mo o0pasmy, reHepaTtopsl ¢GopM u
OTYEeTOB H T.H.), BKJIOYEHHBIe B mocjiegHee Bpems B Takue CYBII, kak
DBase IV, FoxPro unu Paradox 4, a Takwxe 6ubiauorexkn QyHKuuMi s
sa3plka Kununmep, HEHAMHOro yJydYIIAlOT CHUTYaLHI0 — OHHM COKpALAIOT
notpe6HOCT, B KOAMPOBaHHH B cpefnHeM Bcero Ha 30—40%. Tak uyro co-
3naHue WHGOPManHOHHBIX cucreM Ha Kiunnepe, FoxPro u aHaJOrH4YHBIX
CYB]Jl Bce paBHO CHJIBLHO HAalNOMHMHAeT IPOrPAMMHDOBAHHE BEIYHUCJIHUTENb-
HBIX 3aja4y Ha sA3bIKe AcceMmbiepa — B o0oux ciyuyasx pa3pabOTYHKY NpH-
XoAuTCA GOPOTHCA He CTOJBKO CO CJIOKHOCTBIO pelllaeMoi 3ajgaud,
CKOJIBKO C HH3KHMM YDOBHEM HCIIOJIb3YEeMOro s3bIKa IIPOrpaMMHPOBaHHA.
K coxanenuio, HegoOpocoBeCTHaA pekJjama npoussogutesneii Takux CYB]
BoCITeBaeT HX «3(PGhEeKTUBHOCTb», T.€. CKOPOCTh «IllepeMajibIBaHUA» HNaH-
HBIX, YMaJY#Basg O TOM, CKOJIbKO aJICKOro Tpyzaa TpeGyeT co3gaHHe IIDH-
JIOKEHHH M CKOJIBKO TEepAIT KOHEYHble MOJb30BaTeJNH H3-3a TOrO, YTO
IOJTOXKAAaHHbIE HMH CpPEJCTBa NOABATCA MO3XKe, YeM 3TO ObLJIO Hajo, H
OyAyT AeJsiaTh AAJIEKO He BCe, YTO HYKHO.

B nocnensee Bpems, BnpoueMm, nmoaBuiuch u Takue CYB], B KOTOpBIX
BBICOKOYPOBHEBEIE cpelncTBa obecneuuBawT He 30—40, a 80—90 wiau gaxe
90—-95% mnorpe6HOCTEi GONBMIMHCTBA Pa3pabOTUYHKOB. ITO, MOHATHO, yIXKe
KayeCTBEHHO HOBbImaeT 3¢GdeKTHBHOCTh Pa3paGOTKH IPHJIOKEHHH — OHa
CTAaHOBHUTCA IIOXOXKa Ha cGOp UrpymeKk B [JeTCKOM KOHCTpykKTope. C mo-
MOIIBIO A3BIKA HM3KOrO YPOBHA TpebyeTcsA KOAUPOBATH TOJIbKO HEMHOTN-
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YHCJIeHHBIE HecTaHZapTHhIe 0J0KM (HOx06HO acceMOiiepDHBIM BCTaBKAaM B
nporpaMMe Ha $S3bIKe BBICOKOTO ypoBHA). BosbmuHCTBO Takux CYB]]
(Superbase, Omnis, DataEase u ap.) paGoraioT B cpene Windows, ua-3a
yero UM TpebyeTcsa AOCTATOYHO MOINHBIH KoMmmbioTep. Brnpouem, CYB]]
DataEase umeerca u B Bepcuu aaa DOS, ata CYB]] gocraTousHo mpocrta
IUIA IOJib30BaTeNiedl cpefHel KBaIMdHUKamuu, mpefocTaBideT Gorareimue
cpeAcTBa Ay pa3pa0OTYHMKOB, aBTOMATHUYECKHM NOAAep:KuBaeT paGoTy B
JIOKQJILHOM CeTH M NIO3BOJAET BKJYATh NMOANPOrpaMMBI Ha s3nlkax Cu,
AccemOsep u ap.

lpaguyeckmne pegaxkTops! no3BONAIOT CO3AABATL M PENAKTHPOBATH
KapTHHKH Ha dKpaHe KoMmbioTepa. Kax mpaBuJIO, mOJB30BATENI0 IPEXO-
CTaBJAKTCA BO3MOKHOCTH PHMCOBAHMUA JIHHHM, KPHBBIX, PacKpacKH obJia-
cTeil 3KpaHa, CO3JaHHA HAANHCeH pPa3JHUYHBIMH WpudTaMH H T.X. BoJb-
IDMHCTBO PEJAaKTOPOB MO3BOJAIOT O6GpabaTeiBaTh M300pakeHHd, IOJyYeH-
Hble C MOMOINbLI) CKAHEPOB, a TaKXXe BHIBOAHUTHL NOJIYyYEHHbIE KADPTHHKH B
TAKOM BHJE, YTOOBI OHH MOIJIH OBITH BKJIIOUEHH B JOKYMEHT, IOATOTOB-
JIEHHBIH C DOMOINBIO TEKCTOBOI'O PEAaKTOpa MJIH H3XaTeJbCKOH CHCTEMBI.
HexoTtoprle penakTophl o0ecrneyHBalOT BO3MOXKHOCTb IIOJy4YeHHA H300pa-
KEeHUH TpexXMepHBIX O0'beKTOB, NPeoGpPa30BaHMUA PACTPOBHIX H300parkeHui
B BEKTOpHEIH (opmaT, mpodeccHOHaNbHBIE CpeAcTBa I BeTOOGPaGOTKH H
7.4. OZHAKO OCBaMBaTh dTH CpPEACTBA He Tak-To mpocto. IlosTomy Tem
TOJIb30BATENAM, KOTODHIM HYKHO BBHINOJHATH HECJIOXKHBIE AEHCTBHA IIO
BBOAY H DPEeAAKTHPOBAHHMIO KAPTHHOK, leJeCOOOpPa3HO OCTAaHOBHTHCA Ha
penaxkrope tuma ZSoft Paintbrush umm Adobe Illustrator, a mpodeccu-
OHaJIaM M3 pefaKnHil raseT ¥ JKYPHAJIOB HJH PEKJaMHBIX areHTCTB IOTpe-
Gyerca Gosee Momubil pegaktrop Tuna Corel Draw.

Cucrembl [enoBos M HayyHON rpa@uky NOo3BOJAIOT HATJIALHO
NpeACTaBJATh HA 9KpaHe Da3JHYHBIe JaHHbIE M 3aBUCHMOCTH. CHCTeMBI
HeJoBOi rpad®MKH ZalT BO3MOXKHOCTb BHIBOAWUTL HA OKDPaH Da3JHYHBIE
BHAK! rpa¢HUKOB ¥ AHArpamMm (THCTOrpaMMBI, KDYroBble M CEKTODHBIE OH-
arpaMMel H T.A.). Cpeau aTHX cucTeM HauOoJiee MONYJAPHBI NPOTPAMMEI
Microsoft Chart, Boeing Graph, Harvard Graphics u apyrue, nmpu aTom
naker Harvard Graphics uMeeT ¥ BO3MOXXHOCTH HayuyHOI rpaduku. B mo-
cJieflHEe BPeMA CHCTEMEI AeJIOBOH rpadHKH MCHOJB3YIOTCA MeHbIIe, TaK
KaK aHAJOTHYHBIE BO3MOXKHOCTH BKJIOUEHB! B DAA TaGIHYHBIX IpoIec-
copoB U 6a3 AaHHBIX.

CucTeMnl HAYYHOH M HH)KeHepHOH rpadMKH NO3BOJAIOT BHIBOAHTH Ha
3KpaH rpaduKH GYHKOUE (3alaHHBIX B TAOJHYHOM HJIM aHAJIHMTHYECKOM
BHAE), JIMHHH YPOBHA MOBEPXHOCTEH, AUarpaMMbl paccesHusa u T.4. Cpenu
TaKkux cucreMm nonyaspuasl Harvard Graphics, Grapher, Surfer u r.x. Pa-
3yMeeTcsi, BOSMOXKHOCTH HAy4YHOH M HH)KE€HEPHOH rpa®HMKH BKJOYAIOTCA
¥ B MaTeMaTHYECKHe NaKeThl obmero HasHaueHus1 Tuma Mathematica.

Cucremsl aBTOMaTH3npoBaHHOro npoexkTunposanms (CAIIP) mo-
3BOJIAIOT OCYIIECTBJIATh YepUYeHHe H KOHCTPYHPOBAaHHE Pa3JIMYHBIX MeXxa-



68 Tnasa 3

HHM3MOB C IOMOIIbI0 KOMIbIOTepa. CpefiH 3THX CHCTEM JHAEPOM ABJIAETCA
AutoCad, HO AJs MHOrHX 3agau mesiecoo0pasHO HMCIOOJIb30OBaHHE HAPYTHX
CAIIP.

UnTerpmposaHHble CHCTEMbI coueTaloT B ceGe BO3MOYKHOCTH CH-
CTeMBl ynpaBJjieHHs 6a3aMH JaHHBIX, TaOJIHYHOrO IPOIECCOPa, TEKCTOBOTO
pelaKTopa, CHCTEMH [eJIOBOH rpadukH, a MHOrga ¥ APYyrue BO3MOXKHO-
cru. Kax nmpaBHO, BCe KOMIOHEHTHl MHTErPHPOBAHHOH CHCTEMBI HMEIOT
CX0)KHil wuHTepdeiic, uro obieruaer obyueHue pabGore ¢ HuMH. YacTo
MOJIb30BATENI0 NPEJOCTABJAAETCA BCTPOEHHBIH SA3BIK, NO3BOJSIOIIUIA CO-
31aBaTh Ha-0a3e HHTErpHPOBAHHON CHCTEMBI Da3JMYHBIE HANCTPOMKH, BhI-
MOJIHAIOMME HY)KHBIE IOJIL30BaTeN 0 GyHKIHH. Cpeiu HMHTErpHPOBaHHBIX
cucreM BecbMa nonyuaapHel FrameWork, Open Access, Microsoft Works
u ap. BrnpoueMm, B mocienHee BpeMs Beylnue CHCTEMBl ynpaBJieHHs Ga-
3aMH JaHHBIX M Ta0JMYHBIE IPOLECCOPHI CTAJH BKJIOYATh B ce0f MOYTH
BCe BO3MOYXHOCTH HHTEIDHPOBAHHBIX CHCTEM, BCJIEACTBHE YEro IOIyJsap-
HOCTb MHTETPDHPOBAaHHBIX CHCTEM KaK HOPOAYKTOB IJs KOHEYHBIX IOJIL30-
Bareseii cHusuiacb. Ho Kak cpeacTBo i pa3paboOTKH NPUJIOMKEHHH HH-
TerpupoOBaHHbIE CHCTEMEI IIO-IPEXKHEMY OCTAIOTCA BeCbMa NPHBJIEKaTeJb-
HbIM BeIOOpOM. Tak, oxHa M3 mporpaMMm-nofexuTelieil KOEKypca KypHaya
«Byxrantepckuit yuer» 1993 r. B KJjacce KOMILJIIEKCHBIX CHCTEM AJIA
KPYIHLIX NpeanpuATHii Obliaa codnana Ha 6ase Open Access III.

byxrantepckune nporpaMmsl npenHasHayeHbl AJA BeJeHHA Oyxrai-
TEPCKOTIO YyueTa, NOATOTOBKH (DHHAHCOBOH OTUETHOCTH H (HHAHCOBOroO
aHaJIN3a JeATeJbHOCTH mnpexnpuaTtuii. V3-za HeCOBMECTHMOCTH OTeue-
CTBEHHOro OyXraJITepCKOro ydera ¢ 3apy0eXHBIM B Hame# cTpaHe HC-
MOJNB3YIOTCA MOYTH HCKJIOYHTEJIBHO OTEYECTBEHHBIe OyXraJiTepcKue Ipo-
rpammil. HexoToprle M3 HHUX NpefHa3HA4YeHBHl AJA aBTOMATH3AUHH OT-
JeJIbHBIX YYaCTKOB OyXraJITepCKOro ydera — HA4YUCJIeHHA 3apaboTHOH
IJIaThl, y4YeTa TOBapOB, MaTepHaJIOB HA CKJajgax H T.A. IIpuMeHeHue Ta-
KHX IIPOrpaMM MOXKeT ObITh ONpaBAaHO I'NIABHBIM O00pasoM HIJs O4YeHb TPYy-
JHOEMKHX M OTHOCHTEJIbHO M30JIMPOBAHHBIX YYacCTKOB ydyeTa. B ocTaJbHBIX
cayuyafax OOBIYHO nejiecoo0pasdHee BHEAPEHHE KOMILJIEKCHBIX cHCTeM Oyx-
TaJITePCKOro y4era.

Ana npeanpuATHil, COBEpPUIAIOMINX HEGOJBIIOE KOJHYECTBO XO3AH-
CTBEHHBIX oOIlepalMii, MOMKeT OKa3aThCsd AOCTATOYHLIM NPHMEHEHHE IIpO-
CTEeHIMUX U HEJOPOrHX NpOorpaMm OyXrajJTepCKOro ydera, IO3BOJAIOLIHUX
BECTH KHHIY XO3AHCTBEHHBIX ONlepalldifi M COCTaBJAIINHUX Ha ee OCHOBe
¢uraHCOBYI0 OTYeTHOCTHh M Oasanc. YacTo TakHe IpPOrpaMMB!I BKJIIOYAIOT
HEKOTOphIe CpPeAicTBa AJIA O0JIerYyeHHs H APYTHX YyYacCTKOB yyeTa — Ha4yHC-
JIeHHdA 3apIiJaThl, yuyera MatepuasioB, MBII, OCHOBHBIX CpeicTB, nedaTH
6aHKOBCKHX JOKYMEHTOB M T.A. IIpEMepaMH TaKHX CHCTEM HABJAIOTCA
6yxranrepusa ¢upms «1C», Typ6o-Byxranrep ¢dupme «IHUI[», «Byxran-
Te-pHA Majioro npeanpuatus» ¢upmel «UudocodT» M ap. Yacro Takume
IporpaMMBbl MOJKHO HacTpauBaTh 0e3 yyacTHda pa3paCOTYHKOB Ha
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HOPA

nMNanrpnMm
3MCKTPOHNKC

[Mporpammubie npoaykTbi, onucanubie B 3Tom yuebuuke:

DOS, ]\EKC”KOH Norton Commander, Norton Utilities

a TaK#e:

KOMNbLIOTEPbI () R RANS AMN Authorized Dealer
386/3875X-33/1/40  $735  obecneucnme A =RCxAn0

386/387DX-40/4/130 $1054/g o' R + A N p |HP NetServer LE
486DX-33/4/130 $1334 § - |486DX-33/530 $3995
486DX-33/4/340 $1488| MiCrosoft |HP Vectra 25VL/170 $1395
g r;‘::::_;:":l‘"e“ aums| gy AUTODESK [HP monitor SVGA 14"  $448
STAR NX-1500 $310| SYMANTEC, HE B:iiﬁ’;téé‘oc

STAR NX-2415 $450
STAR NX-1001 $210 ¢COREL n ap. [HP ScanJet lip

anrAamaeM AHAEPOB K B3aHMOBDITOZHOMY COTPYAHHYECTBY

tea. 4538-75-76 (paxc), 459-04-52, 452-16-06
125493, r.Mocxksa, nyAKoncxaa yA., a.6a, IV-201

WHTEPCO®T
h ‘ Mpeanaraer Ha POCCNNACKOM PbIHKe N ans1 crpan CHI

HOBYIO BEPCHKO
OPEN ACCESS IV - pycudrmposannyio m'rerprponnnylo cuctemy dupMut SPI (CLUA).
370 Mowan 6a3a faHHeIX C NOAREPMKKON nexTp 143, CTaTHCTMKA,
Aenosan rpadmuKa, TEKCTOBMIN PEAaKTOp C Top Mn pdorpadp ANK PYCCKOro M

AHFIBICKOrO A3LIKOB, Pabownii CTON (AHEBHMK, KANLKYASTOP, NHuHas KaproteKa, GyaunbHuMK,
XPOHOMETP), KOMMYHHKALMM, DICKTPOHHAS NMOYTA, A3bIK NPOrPAMMHPOBAHHS.

<

B oaHOM KOpPOGKE aBTOHOMHAR W ceTesan lepcnt. Noap ROKY MR, BKMO!
yue6noe nocobue, eppmnii CTHAL PaBOTh C KAMAOH M3 KOMNOHeHT Open Access IV noz-onaer
RErKo OCBOMTE ero M 6HICTPO NPHCTYNHTL K P CaMmbix p 6pasHeix 3agay.

a TaoKe:

MAPINFO - npoayxte knacca FTMC ans o6paboTior M aHanu3a KapTOrpaM4eCKHX AaHHbIX
WHMPOKOTO KPYra NPHMEHEHH Ha Pa3NM4HBIX THNAX KOMNLIOTEPOS.
WINDOWBASE mouptyio pyciprumposamyio CYEA dmpmsi SPI (CLLIA) 8 cpeae WINDOWS
C nonHoi peanuszaumeit SQL C reHepaTopamM OTHETOB M NPHAOMKEHMNH M AMHAMMYECKMM
O6MEHOM RAHHBIX C APYrHMH NPOTPAMMEMH.
DOCSTOR yro6Hyio 4 HArRSAHYIO CHCTEMY XpaHest GONLUBMX O6LEMOB AOKYMEHTOB B
cpene WINDOWS ¢ papymectsenHniM WHTEP(hEHCOM HA PYCCKOM a3bike. O6ecneunsaer
NOArOTOBKY TEKCTOB B MOGOM PegaKTope H BuICTPLIN NOMCK NO MOGLIM PEKBHIHTAM.
KomnbloTepHble GUNbMbl no Tpouue-Cepriesoii Naspe u TOCYAapCTBEHHOMY My3elo
DpMHTaX.
Haw agpec: 1179800, Mocxsa, I'CN-1, yn. Basunosa 30/6
Tenedons: (095) 278-61-39, (095) 278-04-37, (3952) 24-15-15
@axc: (095) 310-70-50 E-mail: intersoft@glas.apc.org
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BCEBO3MOXKHEIE H3MEHEHHA 3aKOHOJATeJbhCTBA H IPABUJ BereHHS Gyxraji-
TEPCKOr'o ydera.

Opsako AN OpeaupHATHH ¢ GONBMHUM 00'HEMOM XO3AUCTBEHHEIX OIe-
panuii TpebGyrorca Gosee IPOABHHYTHIE BO3MOMKHOCTH yuYeTa: CKJAACKOH
y4YeT, KOHTPOJb 34 BBHINOJHEHHEM JOTOBOPOB, OTCJEKHBAHHE B3aMMOOT-
HOImEeHHUi ¢ Ae6HTOpPaMH M KPeAUTODPAaMH, ydYeT BAJIOTHHIX ONepanui, ym-
paBJieHYeCKHil yueT, (GHHAHCOBHIH aHAIH3 AEATENHHOCTH NPEAOPHATHA H
T.K. Bo MHOrux ciiyyagx MOXHO aBTOMATH3HPOBATH 9TH YYACTKH ydeTa C
IIOMOIIBI0 IPOrpaMM YKa3aHHOrO BhIIME KJacca (Hampumep, OGyxrajiTepuu
¢dupmer «1C»), a Takke TaGauUHBEIX mpomeccopoB. OXHAKO aTOT cmocob
TpebyeT KBajmMDHUKAmUM K IHAYHUTENBHRIX YCHJIMH @O HACTPOifKe mpo-
rpaMM Ha BBIIIOJIHEHHE HYXXKHBIX JeHCTBHH IO yueTy, a 4acTO H CTPOrOro
coburofieHUs ONpelesIeHHON METOOMKM MX HMCIOJb3oBaHHA. IIpyroit crnocob
— npuobpeTeHHe KOMIUIEKCHOH CHCTEeMH! OyXrajTepCKOro ydyera, HampH-
mep, G6yxranrepun dupm «HMudocodr», «Ilapycs», «KomTex+» u ap. Ta-
KHEe CHCTeMBl OOBLIYHO 3HAYHTEJHHO [HOPOMKE, CJOKHEe B OCBOEHHH H
HCIOJB30BaHUHM, HO obOecmeumBaloT 0oJiee DOJHYH ABTOMATH3AmUI0 Gyx-
TaJITEPCKOTO yYeTa, a HHOrAA M NPeJOCTABJSAIOT CpPeACTBa (PUHAHCOBOTO
aHAJIN3a ¥ NPOrHO3HPOBAHHSA.

Insa npepnpuaTHiH, COBEPIIAIMUX COTHM M THICAYH XO3AMCTBEHHBIX
omepanuii B JeHb, BBOA 3THX oOIepanuii Ha ONHOM KOMIBLIOTEDPE CTaHO-
BHTCS IPOCTO (GH3MUYECKH HEBO3MOXKEH. B Takux ciayuaax Tpebyiorca ce-

" T€BBle MJIH pacnpejesieHHble OyxrajTepud. B HUX BBOA U KOPPEKTHDPOBKA
6yxraJTepcKMX HAaHHBIX MOrYyT NPOM3BOAUTHCA OAHOBDEMEHHO HA He-
CKOJBKHX KOMIIbIOTEDPaxX, 4TO obecneuHBaeT DasfeJeHHe TPYAa MEeXIy
6yxraiTepaMH: OOMH MOMKeT 3aHMMATBLCA 3apIJaToif, APyroi — B3aHMO-
OTHOILIEHUAMHU ¢ OAaHKOM, TpeTHH — CBOZHHEIM yueToM H T.h. JejaTessb-
HO, uTOOB! paboume MecTa OyxrajTepoB OBIM COEAHMHEHHI B JIOKAJIBHYIO
ceThb, IPH 3TOM Bce Oyxranarepnl O6yayT o6pabaThiBaTh aKTyasJbHBIE, 4 HeE
ycrapeBmue gaunsle. Cpenn GyXrajiTepCKHUX CHCTEM 3TOr0 KJacca MOXKHO
oTMeTuTh Oyxranrepun ¢upm <«Hurdocodr», «Buanur», «Ilmroc-MuKpO»
(r. Kaparanna).

3amevanne. Ha 3anane MHorne nporpaMMsl 6yXraiTepcKoro ydera BKJIIOYAIOT M
BO3MOXXHOCTH YIIPaBJIEHYECKOro y4yera M BHYTpubHMpPMEHHOro (GMHAHCOBOrO aHaIH3a.
OHH NO3BOJAIOT yCTaHaBJIUBATH peﬂ'ra6e.um-xoc'rs TéX HJIH HHBIX uagenuﬁ, nogpaaxneJe-
HUH NI PBIHKOB cﬁum, BBIMOAHOCTH BJIOYKEHH I AEeHer, MOAeJHPOBATH IIOCJEeACTBHUA
NPHHATHA (HMHAHCOBBIX pewieHuii ¥ T.4. Takum obpasoM, nporpaMMnl GyxXrajaTepckoro
yuyeTra CTAHOBATCA He TOJbBKO CPEACTBOM AJIA COCTABJEHHHA OTYETHOCTH, HO H BayKHeH-

IIMM HHCTPYMEHTOM JJIA NOBBIWIEHUA 3(DGDEKTHBHOCTH M  KOHKYPEHTOCHOCOGHOCTH
npeAnpuATHA. Y HAC, K COXAJEHHIO, NOA0GHEIe CPeACTBA BCTPEYAIOTCA OYEHb PEAKO.

HMeloTcss, KOHEYHO, HECATKH MU COTHH APYTHX THIOB NPHKJALHBIX
IporpaMM, HaOpHMeD KOMIBIOTEDHBIE HIDPHI, O0yuyamomue IPOrPaMMEI,
3JIeKTPOHHLIE CIPABOYHHKH T.[.
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B ocrasmeiics 4acTH 3TOii riaBbl H3JIAaTalOTCA HEKOTOpbIe
AOONOJIHUTEJNIbHBIE CBEJEHUA O IIPOrPaMMHOM ofecneueHuy.
Hpn IepBOM YTEHHH 3TH CBEAEHHUA MOXKHO IIPONYCTHUTH.

CucreMbl nporpaMMUpoOBaHuUs

HMaxke npu HAIMYUM RECATKOB ThicAY nporpamm aasa IBM PC nonnsoBartensam mo-
eT norpe6oBaTHCA UTO-TO TAKOE, Yero He AeJaioT (MM 1esaloT, HO He TaK) MMelolH-
ecsl mporpaMMel. B 3TuX cayyasax cjeayeT MCIONAL3OBATbH CUCMEMbL NPOZPAMMUPOBAHUS,
T.e. CUCTEeMBbI JJiA Pa3paGOTKM HOBBIX MPOrpamM.

CoBpeMeHHbIE CHUCTEMbl NPOrPAMMHPOBAHUA JJA IEPCOHAJBHBIX KOMIIBIOTEPOB
OGBIYHO ITPEAOCTABIAIOT MOJAL30BATENI0 BEChbMa MOLIHLIE M YAOOHbIE CpeACTBA AAA pas3-
pa6oTku nporpamMm. B HuX BxomaT:

® KOMIMJATOP, OCYLUECTBJAIOLIMI nNpeofpazoBaHUe NPOrpaMM Ha A3bIKe Nporpam-
MHMPOBAHMA B IIPOrPAMMY B MALUMHHBIX KOZAX, MJM MHTEPNpPETATOD, OCYyLeC-
TBJAAIOIINA HENOCPEACTBEHHOE BBHINOJIHEHHe TeKCTa NporpamMMbl Ha A3bIKE IIPO-
rpaMMMPOBAHHUA BBICOKOTO YDOBHA;

® GuOAMOTeKH MOANDPOrpaMM, 