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NMPEANCITIOBUE K NEPEBOAY

INpoekTUpoBaHUE Aaxe OOBOJBLHO INPO-
CThIX MHUKPOIPOLIECCOPHBIX CHUCTEM 0e3 MpH-
MEHEHHS pa3BUTHIX CPEACTB aBTOMAaTH3aLUU
NPEACTaBISET COO0i OYEHBb CIIOXKHYIO UHXe-
HepHy!o 3anady. ITo3TOMy cO3AaHUIO TEXHH-
4eCKUX U MPOTPAaMMHBIX CPEICTB aBTOMATHU-
3allUy Npouecca NPOeKTUPOBAHUS B MOCIE-
Hee BpeMs YAENSeTCs Cepbe3HOe BHMMAaHHUE.
Ha pycckoM si3bIke yxe MMeeTcs Lesblii psan
KHUI, TOCBSLUEHHBIX MHKPONpOLECCOpaM
U MUKpONpoUecCOpHbIM cucteMaM. OpHako
npemsiaraemas ydtarensMm kaura M. Padu-
Ky3aMaHa MaJio B Y€M IEPECEKAETCS C HUMH,
NOCKOJIbKY, BO-TIEPBBIX, BHHUMaHHE - aBTOpa
COCpPEOOTOYEHO HA W3JIOKEHUU HE TNPHUHIM-
nosB paboTbl MHUKPONPOLIECCOPOB M HX MPO-
rpaMMHoOro obecneueHus, a METOLOB aBTO-
MaTH3alUdU NMPOEKTHPOBAHMUS, U, BO-BTOPbIX,
paccMaTpUBaIOTCS TOJIBKO T€ METOAbI, KO-
TOpbIE YK€ HAIUJIM IIMPOKOE NPHMEHEHUE.

ABTOp Kacaercs OAHOro u3 Haubouee
MEPCHEKTUBHBIX C NMPAKTUYECKOH TOUYKHU 3pe-
HUsL HanpaBJIeHMH  aBTOMAaTH3alyM —cChe-
UMAbHBIX BBIYMCIHTENBHBIX CHCTEM, Ha3bi-
BAaeMbIX CUCTEMAaMU NOANEPXKH MHUKPONpPO-
LHECCOPHBIX pa3paboToK, WM MHCTPYMEH-
TaJlbHBIMM cucTeMaMHu. (B oTeuecTBeHHOM
JIUTEpaType UX 4YacTO Ha3bpIBalOT aBTOMAaTH-
3MPOBaHHbBIMM pabOYMMH MeCTaMU pa3pa-
60TuyukOB.) B kHHre mogpobHO paccMaTpH-
BAlOTCS TEXHUYECKUE CPENCTBA U IPOrpaMM-
Hoe obecrieueHNe TaKUX CUCTEM, OTMCYAIOT-
cs crneuupuyeckue YepThl  anmapaTHbIX
1 0COOEHHO —IPOrpaMMHBIX CPEICTB, HajU-
Ype KOTOPbIX OTJMYAeT 3TH BBIYUCIH-
TEJIbHbIE CUCTEMBI OT YHUBEpcasbHbIXx DBM.

KHura 3HakKOMHT COBETCKOrO YWTATeNs
C COBPEMEHHBIMM TEHACHUUSMH B pa3paboT-
K€ CUCTEM MNOANEPXKKH, C pa3iUiusIMH BO
B3rJIAJaX Ha 3TH CUCTEMbl Haubosiee u3-
BECTHbIX 3apYOeXHbIX PUPM-U3rOTOBUTENEH.
OnHO U3 BaXKHEHILNX TOCTOMHCTB KHUIHU CO-
CTOUT B ODMEHTALMM €€ Ha LUMPOKUH Kpyr

yuTaTeseii: OHa MOXET HCHOJIb30BAThCS
U Kak yueOHOe mocobue, ¥ KaKk CIpaBOYHOE
PYKOBOJCTBO MO NMPUMEHEHHIO CHCTEM NOJ-
IEpPXKH pa3paboTok, ¥ KaK HCTOYHMK HH-
¢opmanuu 0 COBPEMEHHOM COCTOSHMH pac-
cMmatpuBaemMoil obmactu TexHuku. Kuura
noJie3Ha U TeM pa3paboTynkaM, KOTOpbIE HE
HUMEIOT BO3MOXHOCTH HENOCPEACTBEHHO HC-
MOJIb30BaTh Pa3BUTblE HHCTPYMEHTAJIbHBIE
CHCTEMBI: M3J1araeMas aBTOPOM CTPYKTYpH-
poBaHHAs METOOJIOTHS TNPUMEHUMA MpU
pabote ¢ JOOBIMHM CpeACTBAMHU MPOEKTHPO-
BaHUsl MUKPOIPOLECCOPHBIX cucTeM. U xoTs
B KHUI€ NMOAPOOHO ONMUCHLIBAETCS JIMILL ONHA
CUCTEMa TOANEPKKH MHKPOIPOLECCOPHBIX
pa3paboToK, OHa [aeT MOJIHOE MpencTaBiie-
HHE O MPUHLUIAX paboThl 060K CUCTEMBI
AHAJIOTMYHOTO Ha3Ha4eHMs.

CrienuanucTbl, 3HaKOMbIE C MMKPOIpPO-
LIECCOPHON TEXHUKOH, C CepHell MHKpONPO-
neccopos Muten 8085 uim OOBOJIBHO OJU3-
KUMH MO (PYHKLMOHAJBHBIM BO3MOXHOCTSIM
cepusimu MuTten 8080 u K580, ¢ TUNMYHBIMU
cXemMaMH MaMsATH ¥ UHTepdeiicoB BBOIA-BBI-
BOJAa, MOTYT HAuUHATb YTCHUE KHUIH
¢ rin. 9. IpenuiecTBytolye eif raaBbl HOCAT
BCIIOMOTaTeJIbHBI XapakTep, Momoras Ha-
YUHAIOWMM paboTaTb ¢ MUKPONPOLECCOP-
HOWH TEXHUKON IOHSATb MHOIOYMUCJIEHHBIE
OpHUMeEpBbl, KOTOpblE UJUIFOCTPUPYIOT MNPHH-
UMMl JEACTBUS UHCTPYMEHTAJIbHBIX CHCTEM.
OTnenbHbIE HMHTEpPEC MOTYT INPEACTaBUTH
. 6 u 7, pawlme HEKOTOpoe MpencTaBlle-
HUE O COBPEMEHHBIX 8-, 16- u 32-pa3psaHbix
MUKPOIIPOLIECCOPAX.

B psnme pasgenoB noapoOHO  OMMCHI-
BalOTCS HEKOTOPBIE THUNbl WHTETPaJIbHBIX
CXeM, OJHAKO He clielyeT OTHOCUThCA K Ta-
KUM OMNHMCaHMSM, KaK K 3aKOHYEHHBbIM Ipak-
THYecKUM pykoBoacTBaM. ITockosibky rias-
Has LeJb KHUIH—M3JIOKEHUE METOIUKH
NPOEKTUPOBAHMs, aBTOp, MO BCell BUIUMO-
CTH, HE CTaBUJ mepel coOoi 3amauy naTh



6 Mpeauncnosue k nepesoay

TEXHUYECKH KOPPEKTHbIE M UCYEPIbIBAIOIIHE
ONMCAHUS NPUHUMIOB pPaGOThl OTAEJIBHBIX
MukKpocxeM. Tak 4TO 3HAKOMCTBO C OIHKCa-
HUSIMU HYXHBIX MHMKPOCXEM IO 3TOH KHHre
OTHIOAb HE OCBOOOXOAaeT OT HeobXxooumo-
CTH HCINOJIb30BaTh OoJjiee NoApoOHYKO Tex-
HUYECKYIO OKYMEHTALMIO NpPH NPOEKTHPO-
BAHUU Ha HMX OCHOBE MHKPOINPOLECCOPHBIX
CHCTEM.

B nesoM KHHUra HMHTEpECHa IIMPOKOMY
Kpyry 4MTaTesdefi: OT CTYIEHTOB, HU3yyalo-

LIMX OCHOBbI MHKPOMNPOLIECCOPHONH TEXHUKH,
[0 pa3paboTuNKOB aBTOMATHU3MPOBAHHBIX
pabouux mect (APM) u ux noJsib3oBaTelIei.
MOXHO HagesTbCcs, YTO METOAbl, HU3JO-
XKEHHbIEe B KHUIE, COXPAHAT CBOE 3HA4YECHUE
U 1S IOCJIEAYIOIMX MMOKOJIEHU MHKPOIPO-
IECCOPHBIX CHUCTEM, a HEKOTOpble M3 HHX
HaWOYT XOTsA Obl YaCTUYHOE NPUMEHEHUE M
B Ipyrux cdepax HHXEHEPHOH HAEATEsIbHO-
CTH, rae TpebyeTcs CO3laHUE CHCTEM aBTO-
MaTH3alHUHd MPOEKTHPOBAHHUS.

A.A. Menn



NMPEANCIIOBUE

Mukponpoueccopbl HaxoOST B HAcTOS-
iee BpeMs caMoOe€ LIMPOKOe U pa3HooOpas-
HOE€ NPUMEHEHUE B YNPABJIEHHUH TEXHOJIOTH-
4ECKMMHU MNpOLIECCAMHU, B CHUCTEMAxX CBS3U,
B uudpoBbIx npudopax, B 3IJEKTPOHHBIX
Urpax, B JOMAILHEM XO3SHCTBE M psiAe ApY-
rux coep. ITosToMy HayyHbIM pabOTHHKaM
u HUHXXEHEpaM, CHELMaJN3UPYOLIMMCS
B 00J1acTH BBIYUC/IUTEIbHOM TEXHMKH, Kpaii-
HEe HeobXoOuMO YMETb KOHCTPYHPOBATh
MHKPONPOLECCOPHBIE CHCTEMBI PA3JIMYHOTO
Ha3Ha4Y€HUs] HA YPOBHE MHTETPAJIbHBIX CXEM.
WHCTpYMEHTA/IBHBIM CPEACTBOM IPOEKTH-
pOBaHMs UX aNnapaTHOroO ¥ NPOrpaMMHOrO

obecnieueHus:  SBJAIOTCS  MHUKPOKOMIIbIO-
TEpHbIE MAaKETHbIE CHUCTEMBI TNOIOEPXKKH
pa3paboTok.

Llenb HacToOsIIEH KHUTH COCTOMT B TOM,
4TOOBI MO3HAKOMMTh YUTATENEH C OCHOBHBI-
MH KOHUENUMSAMH IOCTPOEHHMS TaKuUX CH-
CTeM, C XapaKTEPUCTHKAMHU THUMUYHBIX 8-,
16- u 32-pa3psaHblX MHKPONPOLECCOPOB
U UHTepGEHCHBIX MHTErpasibHbIX CXeM, MpH-
MEHSIEMBbIX NIpU pa3paboTke MHKpOIpoLec-
copHbix cucteM. IIpouecc nosramsoro ma-
IIMHHOTO NPOEKTHPOBAHUS DPacCMaTpHBAET-
Cs Ha LIEJIOM DsAe peajibHbIX MPaKTHUYECKUX
HPUMEDPOB, NMPEICTABJIEHHBIX B YIIPOLUEHHOM
BHUIE.

KHura comepXuT Bce MaTepuaibl, HEOO-
XOAUMBIE I TMOHVMMaHUS CYyLIECTBa H3Ja-
raeMbIX KOHLENLHUH, B TOM YHCJIE LEJbIi
pAN pa3fesNoB MO BONPOCAM apXUTEKTYPbI
MUKpOOBM un nporpammupoBanus. [lpu
3TOM INPEANOJIAraeTcs, 4TO YUTATENb 3Ha-
KOM ¢ OcHOBaMH LUGPOBOi JOTHKU U B Ka-
KOH-TO Mepe C MHMKPONPOLECCOPHOH TEXHU-
KOH, OIHAKO NOCJIeHEE YCJIOBHE HE SIBJISET-
ci o00s3aTeNbHbIM, IIOCKOJIBKY COOTBET-
CTBYIOILME OCHOBHbIE CBEOEHUS [AIOTCA
B kHure. bnaronaps Tako# CTpykType KHMra
MOXET CIYXHUTb [OOCTaTOYHO XOPOLIUM
CNIPaBOYHBIM NOCOOHEM.

ABTOp mpeanoven COCpeNOTOYUTh BHH-
MaHHe Ha OOLIMX XapaKTepUCTUKax M MpPUH-
LIUNax OpraHU3alUd MUKPOKOMIbIOTEPHBIX

CHCTEM TIOAJEPXKKH pa3paboTok, moJio-
XHB B OCHOBY pe3yJbTaThl JJaOOPAaTOPHBIX
IKCIIEPUMEHTOB C KOHKDETHOH CHCTEMOH
NPOEKTUPOBAHUS U KOHKPETHBIMU MHUKpPO-
npoueccopaMu. B uacTHOCTH, paccMaTpu-
BaeTCs MaKeTHasi CUCTEMa IOJIEPXKKU pas-
pa6otox HP 64000 ¢upmbr Hewlett-
Packard u mukponpoueccop 8085 ¢upmbl
Intel. Cucrema HP 64000 wucnonb3yercs
B KHUT€ B KaYeCTBE TUIMYHOTO NMpUMepa Ma-
KETHOM CHCTEMbl MO TOW NpPHYMHE, YTO, BO-
MEPBbIX, 3TO €OUHCTBEHHAsl HIMPOKOAOCTYI-
Hasg, TmpocTtas B OOpalleHUH CUCTEMA
¢ rubkoi GyHKUMOHANBHOH KJAaBUATYPOH,
BO-BTOPbIX, 3TO YHHMBEpcajibHas CHUCTEMa
MAILMHHOTO INPOEKTUPOBAHUS, OPUEHTHPO-
BaHHass Ha MHOTOTEPMHHAJIbHBIA PEXUM
paboTbl, W, B-TPETbUX, OHA INPEIOCTaB-
JIAET MNOJIb30BATENO CpEICTBA, TUIMYHBIE
VI BCEX aBTOMATU3MPOBAaHHBIX CHCTEM
NPOEKTHPOBAaHMs, TaKHe, Kak peJaKTOpbl
TEKCTOB, KOMIUJIATOPBI, acceMOyepbl, pe-
JaKTOpbl CBfi3ed, OTJAOYUKU U JIOTMYECKUE
aHaJIU3aTOPBI.

B kHure omuchiBaeTcs IpoOLECC pa3pa-
OOTKM MHKPONPOLECCOPHOR CUCTEMBI Ha
YPOBHE UHTErPAJIbHBIX CXEM C NPUMEHEHUEM
mukponpoueccopa Intel 8085 u uHTe-
rpaibHBIX CXEM IMOIAEPXKKH, a TaKXe MOoI-
pobHO u3jaraeTcss METOAMKAa IO03TanHOTO
NIPOEKTHPOBAHUST KOHKPETHON IPUKJIAIHOM
cucrembl. Ecnu yMTaTens CyMeeT MNOHSTh
NPUHLMNBI UCNOJIb30BaHUS MAaKETHOM CH-
crembl HP 64000, emy B nanbHEHILEM HE CO-
CTaBUT 0cOo0Oro Tpylda BLIMOJHUTL pa3pa-
60TKy 1000 MMKPONPOLECCOPHOH  CH-
CTEMBbl C MKCIOJIb30BAHHEM HHOM CHUCTEMBI
NPOEKTHPOBAHUS U JOOOro Ipyroro Muk-
pomnpoleccopa.

Kuura cocrout u3 12 rnas. Ilepsas raa-
Ba COIEPXHUT BBEIECHHE B NpoOJyieMy, omuca-
HME OCHOBHBIX CBOWCTB MAaKETHBIX CHUCTEM
MOANEPXKU Pa3paboTOK M UX poJib B co3la-
HUM aNMapaTHBIX M NMPOTPAMMHBIX CPEACTB
MHKPOINPOLIECCOPHBIX M3aenuid. B rn 24
paccMaTpUBAIOTCS aAPXUTEKTypa THIUYHBIX



8 MNpeaucnosue

MukpoOBM © ux mnporpamMmupoBaHue,
a TaKKe MPUHUMIBI TOCTPOEHHsS  ammna-
paTHBIX CPEACTB, OCHOBOH KOTOPBIX CIIYXKHUT
mukpomnpoueccop Intel 8085. I'm. 5 mocss-
IieHa MeTOoJaM BBOJA-BbIBOAA JaHHBIX, pea-
JIU30BaHHBIM B 3TOM MHKPOINPOLECCOPE
U LIUPOKO UCHOJIb3YEMBIM NP pa3paboTkax
CHUCTEM Ha OCHOBE MHKpomnpoueccopa 8085,
KOTOpBlE paccmaTpHuBaroTcs B i 10 u 11.
B ri. 6 u 7 obcyxnmaroTcs THNHYHbIE 8-, 16-
U 32-pa3psiHbie  MHKPOIPOLIECCOPHI, a
B I'l. 8 MoAnO6HO paccMaTpUBAIOTCA HHTEp-
¢elicHple HMHTErpajibHble CXeMbl THIMYHBIX
MuKpomnponeccopoB. Croma BXOAAT KpH-
CTaJIIbl HOCTOSHHBIX 3aMOMUHAIOLINX
ycrpoiictB (I13Y), MHOrokpatHo mnporpam-
mupyemsix 13V (I1I13Y), 3V ¢ npousBoJb-
Holt BrIOOpKO# (O3Y), cxeM BBOIa-BHIBOIA,
KJIaBUATyphl M YCTPOWCTBA YNpaBJCHUs HO-
CTynoM K namsitu. B rn. 9 usnararorcs oc-
HOBBbl CUCTEM MOIIEPKKH MHKPOKOMIIBIO-
TEPHBIX pPa3paboTOK; 34ech paccMaTpu-
BalOTCS PENAaKTOPbl TEKCTOB, KOMIMHJISTOPHI,
acceMOJiepBl, pPENaKTOPbI CBS3EH, IMyIs-
TOpBI U JIOTHUYECKHe aHau3aTopsl. B ri. 10
CconepXHUTCs: 0030p pacnpoCTpaHEHHBIX Ma-
KETHBIX CHCTEM; 3TO CHcTeMbl ¢upm Intel,
Tektronix, GenRad (B npomiom Future-
data) u Hewlett-Packard. Teopetuueckue oc-
HOBBI NOCTPOEHHS U MPUHLUMITBI (YHKIMOHH-
POBaHUs KOHKPETHOH MAaKETHOH CHCTEMBI
HP 64000 nogpo6Ho paccMOTpeHH! B ri. 11.
CooTBeTCTBYIOIIAs METOMOJIOTHS MALUMH-
HOH pa3paboTKM ammapaTtHelx M MOpo-
IPAMMHBIX CPEACTB CUCTEM Ha OCHOBE MHK-
ponpoueccopa 8085 wusnoxena B 1. 12.

Kuura MoxeT wucmonb3oBaTbCs ISt
CaMbIX pa3jM4HBbIX Ueneit. OHa, Hanpumep,
MOXET CJIYXHUTb NocoOHMeM MO Ha4yabHOMY
Kypcy  IIDOEKTHPOBAHHS  MHKDOIPOLEC-
COPHBIX CHCTEM, KOTOPBIA YMTAECTCH B Teye-
HHE ONHOH YETBEPTH WJIM OJHOrO CeMecTpa
B paMKax JBYX- UJIM YETHIPEXTOAUYHBIX HPO-
rpaMM NO MAallMHOCTPOEHUIO, TEOPUH Bbl-
YUCIIMTENBHBIX CUCTEM M TEXHHUKE MPOEKTH-
poBaHusa. Ilpennmonaraercsi, 4YTO CTYIOEHTSHI
3HAKOMBI C IUPPOBOH JIOTMKOH, a Takxe
c Gyneso#t anrebpoif, kapramu Kapho, oc-
HOBHBIMU YCTPONCTBAMHU Ha TpPaH3UCTOPAX
u MOII-npubopax u psaoM ApYyrux BOIpO-
coB. Kuura moxer ObITh Takxke HCHOJIb30-
BaHa  CHEUMATUCTAMH  NPOMBIIILIEHHON

cthepbl, KOTOpble XeJaloT YriayOMTb CBOM
3HaHUsl B 00JIaCTH MHKPOIPOLECCOPOB, CH-
CTEM MONJAEPKKM MHUKPOKOMIBIOTEPHBIX
pa3paboTOK M METOHOJIOTMM MPOEKTUPOBa-
HHUSL

ABTOp XOTen Obl BBIPA3UTb CBOKO MC-
KpeHHIOI0 npu3HateabHocTh Keitty I'yapuny
u Crxotty CrbroTBUILTIO U3 GOupMbl Hewlett-
Packard, [xumy XonaMeHy u3 QupMbl
Disneyland, I>xony MakuHTaiipy u3 Gpupmbl
Tektronix, Tomy MakkeHHOHY M3 GHPMBI
GenRad, [Oxedy Mopuuy u3 ¢upmbl
Beckman Instruments, a Takxe cTyaeHTam
C. Kukarase, [eitBy [xoHcony, Tomy ITon-
Jlapoy W OpYyrdM KoJujieraM, KOTOpble INpo-
CMOTpENH PYKONHCh M CAENAaIH PO LEHHbIX
3aMeyaHUd. ABTOp BbIpaxaer Osarogap-
HocTh ¢upmam Intel, Hewlett-Packard,
Tektronix, GenRad, Advanced Micro
Devices, Motorola u Zilog 3a ux nobe3noe
pa3pellieHle nepeneyaTaTb pa3JIMuHble aUa-
rpamMmbl, Tabnuubl ¥ NPOrpaMMbl, MPHBO-
IUMBbIe B KHMWTE.

OTBeTCTBEHHbIH penakTop JXoH Yumur
M TexHUueckuit penaxtop Hdasun Huxon us-
nateinbctBa Harper & Row mnpoaenanu
OrpoMHYr0 paboTy masis TOro, 4toObl 3Ta
KHMIa yBHJEJA CBET.

S mHorum obssan n-py V.C. Muuiepy
u3 Bunmsopckoro ynusepcutera B Kanane
1 poctonoyteHHomy Camy Bbpeudunny, re-
HepasibHOMY koHcysy Pecny6iuku Banrna-
Jlell, 32 TO, YTO OHHM MOANEPXKUBAIU U BO-
OMYLUEBIISUIN MEHS B Te4eHUE BCeH paboThI
HaJ KHHUIOM.

Hakonen, aBTop xoTen Obl BBIPa3UTh
npusHaTtenapHocTh Kpuctu Kemn 3a nepene-
4aTKy M BBIBEPKY PYKOIKCH.

Sl mocBsAILAK0 3Ty KHUTY TPEM AOPOTUM
LI MEHS JIFOI M : MOEMY ey — TOKOHHOMY
MucTepy Mupy Asu, MOeMy TECTIO — NOKOM-
HoMmy wMuctepy Illamcyny Xaky u Moemy
LIYypUHY — IOKOHHOMY MucCTepy MapxyOy
Xacany. S Bcerna Oyny NOMHUTBH UX 3a MO-
CTOSHHYIO NOIAEPXKY BO BpPeMs NMOATOTOB-
KM PYKOIHUCH K U3JIAHUIO.

S Takxke NPU3HATENEH MOUM pOAMTE-
naM, xeHe Pebe, ceiny Tuto 1 MouMm Opath-
SIM M cecTpaM 3a MX OECKOHEYHOEe TepleHHe
U TOMOUIb.

Moxamed Pagukysaman
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BBEAEHWE B MUKPOKOMITbFOTEPHDbIE
CUCTEMbLI NOAAEPXKWU PA3PABOTOK
N KOHCTPYUPOBAHUWE CUCTEM

HA OCHOBE MUKPOIMPOLIECCOPOB

D¢ dexTUBHOE NTPOEKTUPOBAHUE MHUKPO-
MPOLECCOPHBIX CUCTEM HEBO3MOXHO 6e3
IPUMEHEHUS] MUKPOKOMITBIOTEPHBIX CUCTEM
NOIOEPXKH DPa3paboTOK, KOTOPBIE HCIOJIb-
3yIOTCSI Ha J3Tamnax KOHCTPYMpPOBaHMs, Ha-
JIaJK¥, 2 MHOTJAa ¥ Ha CTaJuM JOKYMEHTH-
pPOBaHHUSl NPOEKTUPYEMBIX cUCTeM. B aToit
BBOIHOH ryaBe OyayT pacCMOTpEHBbI CBOMi-
CTBA W KOMIIOHEHTHl THIIMYHBIX MHKPO-
KOMITBIOTEPHBIX MAKETHBIX CHCTEM, a TaKKe
METOAbl NPOEKTUPOBAHUS U HAJaAKH KOH-
KPETHBIX MHUKPONPOIECCOPHBIX H3AEIHM.

1.1. OcHoBHble 0ocobeHHOCTH
MAKeTHbIX CUCTEM

Korna Ha pblHKe NOSIBHJIUCH IEpBble 4-
1 8-paspsHble MUKPOIIPOLIECCOPHI, 1IeHa al-
nNapaTHBIX CPEACTB MUKPONPOLIECCOPHBIX CH-
cTeM ObLla CTOJIb BBLICOKOM, YTO BIIMsIA HA
obuyto CTOMMOCTH NPOEKTUPOBAHUS
B OOJbLLEH CTENeHH, YeM pacxXofbl MO OIJjia-
Te Tpyda pa3paboTYMKOB (Y4acCTBYIOLUMX
B JIOTUYECKOM IPOEKTUPOBAHHUH, CO3JaHUM
IIPOrpaMMHOrO o0OecrneyeHus, NPOBENCHUH
€ro OTJaAkKM M T.1.). B ycrnoBusx mocrtosiu-
HOTO CHMXXEHMS LIeH Ha KOMIIOHEHTHI HOBBIX
MHKPOINPOLIECCOPOB pacxoabl Ha 3apabor-
HYIO IUIaTy NpH pa3paboTke HOBBIX MHUKpO-
NPOLIECCOPHBIX M3AEJIMH CTajdu Urpatbh 6o-
Jiee CyIECTBEHHYIO poiib. OCHOBHO# 1EJbIO
UCIOJIb30BAHUSI MUKPOKOMIIBIOTEPHBIX CH-
CTEM MAIIMHHOTO MPOEKTUPOBAHHS SBJISET-
Csl YIPOLUEHUE CTAAUHN pa3pabOTKU KaXIOro
TaKOro M3AeNHs U, CJIENOBaTeNbHO, HOCTH-
XEHUE MAKCUMAJIbHOH 3(hGdeKTUBHOCTU Tpy-
Ja pa3paboOTYUKOB— HE3aBUCHUMO OT TOrO,

OydeT 3TO OWH CIELUMAJUCT WK Gosbluas
rpymnmna.

MakeTiibie CUCTEMBI NMOANEPXKU paspa-
GOTOK MO3BOJISIIOT BECTH NapajjiesibHO IIPO-
€KTHPOBAaHKE MPOTPAMMHBIX U annapaTHbIX
CpPEeACTB TakMM 00pa3oM, HYTO OCHOBHbIE
NPOEKTHBbIE pELIEHUs IMPOBEPSIOTCS U KOP-
PEKTUPYIOTCS elle A0 TOro, kak HavHeTCs
MOJETMPOBAaHUE  pEeaJbHbIX  aMMmapaTHbIX
cpencts. HekoTopble MakeTHbIE CHCTEMBI
MO3BOJIAKOT MOJEIUpPOBaTh paboTy mpo-
IPaMMHBIX CPENCTB, MPEXJAE YeM CIELHaIu-
CTy mo pa3paboTke MporpaMMHOro obecne-
YeHUs CTaHYT OOCTYNHBI Kakue-nubo amma-
paTHbIE CPENCTBa B UX OKOHYATEJIbHOM BH-
ne.

MakeTHble CHUCTEMbl NOIIEPKKH paspa-
60TOK MoApa3AeNsAOTCS Ha JBE KAaTETOPHH:
Jbo CHCTeMBl, MOCTaBiseMble GUPMOH —
U3rOTOBUTENEM O0OOpymoBaHus, JUOO CH-
CTEMBI, CO31aBaeMble ApYruMu ¢upmMamMu Ha
6a3e mokynHeix DBM. OcHOBHOe paszynuue
MEXIy HUMH 3aKJII0YaeTcs B HOMEHKJIAType
MHKPOIIPOLIECCOPOB, KOTOPbIE MOTYT pa3pa-
6aThIBaThCsl C MOMOIIBIO TOW WM OPYrou
cuctemsl. [IpuMeHeHUEe CUCTEM NEPBOrO BH-
la OTrpaHMYMBAETCH BO3MOXHOCTSIMH KOH-
KPETHBIX HAOOpOB MHTErpajibHbIX CXEM, BBbI-
[YCKAEMBIX IOCTABIUMKOM CHCTeMBI (pupma-
mu Intel, Motorola, RCA u np.). B atom
ciy4ae, HampuMmep, MakeTHas CHUCTeMa
¢upmel Intel He MoxeT ObITH HCIONB30BAHA
s pa3paboTKU CHUCTEMbI, B KOTOPOH IpH-
MeEHSeTCS MHKPOIIPOLIECCOD ¢bupmbl
Motorola. Ko BTOpOii kaTeropuu OTHOCATCSA
OoJiee yHuBepcajibHble CHUCTeMBI (pupM
Tektronix, Hewlett-Packard, AMI u np.),
B KOTOPBIX UMEIOTCS NMporpaMMHoe obecrne-



10 Mnaea 1

YeHHe M almapaTHble CpPEACTBa IMYJISALMHY,
HeoOXonuMble IS pa3paboTKH OOJIbIIMH-
CTBa pAaCNpPOCTPAHEHHBIX MHKPOIPOLECCO-
poB.

BHyTpu kaxno# M3 OBYX KaTeropuit Bo3-
MOXHBI TP OCHOBHBIX THIIA MaKETHBIX CH-
CTEM: CHCTEMBl MHIAWBUIYAJILHOTO MOJIb30O-
BaHMs, CUCTEMBI C pa3/leIeHUEM BpEMEHU
M ceTH npoekTupoBaHus. CucremMa HUHIANBM-
IyaJbHOro MOJIb30BaHUsS MMeeT OAMH abo-
HEHTCKMH NYHKT (CTAHLUMIO MNPOEKTHPOBa-
HUs), KOTOpBI obecneunBaer paboTy TOJb-
KO OJTHOTO YeJIOBEKAa. DTH CHUCTEMBI IELIEBHI
U MOTYT HCIONb30BaTbCcs NpH pa3paboTke
Hebosbwnx cuctem. CucTeMbl C pa3sfaelie-
HUEM BpEMEHM OOBIYHO BKJIIOYAIOT B cebs
ONMH «IJYNBIi» (HE UHTEJJIEKTYaJIbHbIMH)
TepPMHHAJI, CBA3aHHbI MOCPENCTBOM JIMHUM
nepenavyud NaHHbIX C LEHTPaJIbHOM MHKpPO-
KOMITbIOTEPHOM CHUCTEMOM, KOTOpas ymnpaB-
nset BceMu onepauusiMi. CeTb MPOEKTUPO-
BaHHUs (CeTeBasi cUCTEMa MOIAEPXKKH pa3pa-
60TOK) OOBIYHO COCTOHUT U3 HECKOJIbKHUX
MHTEJUIEKTYaJIbHBIX 3KPAHHBIX TEPMHHAJIOB
(3T), ¢ NOMOLIBIO KOTOPbIX MOXHO BBINOJI-
HATb GOJIBIIMHCTBO NMPOEKTHBIX paboT. DTa
CHUCTEMA MOXET OBbITh CBS3aHA JIMHUSIMHU
nepenayd JaHHbIX ¢ Oojiee MOLIHOW LeH-
TpanbHoi DBM. Llentpanbuas 3BM B ce-
TEeBOM cHCTeMe OObIYHO CJIENUT 3a pacmpe-
JEJICHHEM TMaMATH Ha MAarHUTHBIX OUCKaX
M JIOJDKHA 3arpyxath Te€ WM HWHbIE IIPO-
rpamMMbl B DBM paboumux craHuuii mosb3o-
Batesiell. CeTH MPOEKTUPOBAHUS CTAHOBSATCS
Bce Oosiee MOMYJNSPHBIMHU, M[OTOMY UTO
obnanarT 6osiee BBLICOKOW NMPOU3BOMUTEb-
HOCTBIO, YTO B CBOKO OYepedb MO3BOJISAET
NoJIb30BaTENI0 ObICTpEE U Jerde paspa-
6aTbeiBaTh NporpaMmMbl. CTOMMOCTb CETEBOM
CUCTEMBI B pacyeTe Ha OAHY CTaHILHIO
OKa3bIBA€TCsl MEHbIIEH, YeM CTOMMOCTb CH-
CTeMbl UHAMBUIAYATbHOTO NMOJIb30BAHUS, YTO
00BbscHsIETC 0ONBIINM KOJIMYECTBOM CTaH-
LU B CETEBBIX CUCTEMaX.

MukpokoMnbloTEpHasi MakeTHas CHCTe-
Ma NpeAcTaByseT coOoil koMOMHauMIO an-
NapaTHBIX CPEACTB, HEOOXOAUMBIX [JIsl KOH-
CTpYMPOBaHMsl MHKpOMpOLECCOpa, M Ipo-
rPaMMHBIX CpPEACTB, YNPABJAIOILMX anna-
paTHbIMHU cpeAcTBaMH. OCHOBHBIMH KOMIIO-
HEHTaMH  MOCJIEAHMX  SIBJISIOTCA  lIeH-
TPasibHBIA NpoLECcCOp, IKPaHHbIH TEPMHHAT,
3allOMMHAIOLIEE YCTPOHCTBO OOJBLIIOH eM-

KOCTH (rMOKUM MM XKEeCcTKMi IMCK) U 0ObIy-
HO BHYTpUCXeMHbIi 3mynsaTtop (BCD).

Llentpaneuelii  npoueccop (LIIT)-ato
ceplle MakeTHOW cucteMbl. Byab To MHKpO-
IPOIECCOP B CUCTEME MHAMBUAYAIbHOIO MO-
Jb30BaHUs MIM MOLUHBIA MpolEccop B CH-
CTeMe KOJLIEKTMBHOTO IOJIb30BaHUS C pas-
nenenueM BpeMenu, LIIT Bcerma ynpasisier
paboToii CUCTEMBbI NPOEKTUPOBAHUS B Ile-
JoM. B cucteMe MHAMBUAYAIbHOTO MOJb30-
BaHus ¢ nomounsto LIT peanusyrorcs pyHk-
UMM NPOTrPaMMHBIX CPEINCTB ONEpalMOHHOI
CHCTEMBI, obpabaTsIiBaroTCH CUTHAJIBI
YCTPOMCTB BBOHA-BbIBOJA, BBIMOJHAIOTCS
WHCTPYMEHTAaJIbHbIE NPOrpaMMBl (peaaKkTop,
acceMbuep, penakTop cBs3eil ¥ T.I.) U pac-
npeaenseTcs NaMsATh MEXAY BbINOJHAEMbI-
MH nporpamMaMu. B 6onbuioii ceteBoit cu-
CTEME KOJUIEKTUBHOTO mnoJib3oBanus LT
MOXET pacnpenessTbh NaMaTb Ha JUCKax,
B TO BpPeMs Kak JIOKaJIbHblil Npomeccop Mo-
KeT ObITb 3aHAT 0OpabOTKON CHUrHAJIOB
ycTpoiicTB BBOAa-BhiBona (YBB) u BbImo-
HEHUEM HMHCTPYMEHTAJIbHBIX MPOTrpaMM.

OT obecneynBaeTr uUHTEpDEHC Mexay
NOJIb30BAaTEJIEM U OMNEPAMOHHOH CHCTEMOH
UM BeINOJHSAEMOH nporpammoi. IToap3oBa-
TeJ1b BBOIUT KOMaHIbl UJTH IaHHBIE C KJIaBHa-
Typsl 3T, a BbIIOJHAEMas IPOrpaMMa BbIBO-
IUT JaHHbIE NOJIb30BATENS HA 9KpaH TEPMH-
Hanma. B paHHux MakeTHbix cuctemax DT He
OPUMEHSJINCh, @ [JIs CBSI3U [OJIb30BaTes
C CHUCTEMOH HCIOJIb30BaJICS MEXaHUYECKUi
TeneTaiin. CkopocTh B3aUMOIEHCTBHUS COBPE-
MeHHbIX DT ¢ onepaunoHHOR cucteMoit 6o-
Jiee yeM B 10 pa3 npeBOCXOOUT CKOPOCTb pa-
60Tbl  TENETAWNOB MNpPEXHUX  MOIEJeH.
OKpaHHBIi TEpPMMHAJ CHCTEMBbl HHIUBH-
IyaJbHOTrO NOJIb30BAHUS MOXET OBITh HEMOC-
peactBeHHo noacoenuHed k LI1, B To Bpems
KaKk TePMHHAJIbl B CUCTEMax C pa3fesieHHEM
BPEMEHU MOTYT OBITh CBS3aHbI C YAAJEHHBI-
Mu OBM nocpenctBoMm TenedhOHHBIX JHHUR
(c MpUMEHEHHEM MOJEMOB).

B xauectBe 3Y O6oJbLioi eMKOCTH AJis
XPpaHEHHUs JaHHBIX MOJb30BaTeENsI HeoOXOoau-
MO HMMETb KakOH-MOO NMCKOBBIA HaKOIMH-
Tenb. HexoTopble COBpeMEHHbIE CJIOXHbIE
ONEPAaLMOHHbIE CUCTEMbI M  HMHCTPYMEH-
TaJIbHbIE MPOTPaMMBbI BLICOKOTO YPOBHS Tpe-
6yroT 5151 paboThl 60bIIMX 060BEMOB NMaMsi-
TH ¢ TpoU3BOJIbHOM BbiOOpKoit (3YIIB), a nns
JIaHHBIX MOJIb30BaTeNs (HanpuMmep, AJs TeK-
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cTa pa3pabaTbiBaeMOii MPOrpaMMbl) OCTaeT-
cs coBceM Hebombinas ee yacTb. ITo atoi
NpUYMHE OINMEpPAllMOHHAS CHCTEMa MHOJDKHA
pacnpenensth OJOCTYNHYHO IUIsl MCHOJIb30Ba-
HUS NaMATb, @ He paboTaroumue B TOT HIIH
WHOM NMepUO YacTH NMPOrpaMMBbI XPaHUTb HA
nucke. PacmpocTpaHeHHbIH METOX ympablie-
HUSl IaMSTbIO COCTOMT B OpraHU3allM 06ep-
aeiinbix daitsioB. OBepelt —3TO YacTb Npo-
rpamMMBbl, koTopas He Bceraa Tpebyercs
U [IOTOMY He XPaHUTCS B OTpPaHMYEHHOM NpPO-
crpanctBe O3VY. I1pn Heo6Xx0AUMOCTH OBEP-
Jieit CUMTBIBAEeTCS C JUCKA M 3aMellaeT B na-
MSTH [OPYIyIO 4acTb NPOTrpaMMbl, KOTOpas
BpEMeHHO He HyxHa. [1puMeHeHune oBepiieeB
Y ApYT¥X METOAOB YNPaBJIEHUS NAMATbIO MO-
3BOJISIET MOJIL30BATHCS CJIOXKHBIMU NPOTPaAM-
MaMH Ha paclpOCTPaHEHHBIX B HacTosllee
BpeMs MaJIbIX MallIMHAX, YTO ObIIO Obl HEBO3-
MOXHO B NpOTUBHOM ciyyae. Ha nucke xpa-
HATCS Takxe (bailsibl Monb3oBaTeNs, HANPH-
Mep nporpaMma Ha BXOJHOM S3bIKE.

B GoJibLLIMHCTBE MAKETHBIX CUCTEM HMHIU-
BUAYaJIbHOTO MNOJIb30BaHUA B KayecTBe 3Y
00JIbI1I0} EMKOCTH PUMEHSIOTCS THOKHeE -
CKH, B TO BpeMs KakK B CHCTeEMax C pasjelie-
HHEM BPEMEHHU U CETEBBIX CUCTEMAX CTPEMST-
csl I TO# e LEeNU MCHOJIb30BaTh XECTKHE
IUCKH. B IUCKOBBIX CHCTEMaxX MaMsATHU CTOM-
MOCTb ¥ pabouue XxapakTepUCTHKH YCTPOICTB
HEMOCPEACTBEHHO CBsA3aHbl. Tak, CTOMMOCTb
HaKomuTeel Ha THOKMX IUCKaxX HUXE, HO 3a-
TO ¥ €MKOCTb NMaMSATH TaKXe OKa3bIBaeTCs
MEHbILIEH, YEM B CJIy4yae XECTKMX IUCKOB.
Bpemsi BbIOOpkHM THOKOro aucka (MHTEpBai
OT MOMEHTA 3ampoca AAHHbIX 10 MOMEHTA
OKOHYaHHs UX MOKMCKA) TOXKE BEJIHUKO MO CpaB-
HEHMIO C BpeMEHEM BbIOOPKH XKECTKOT0 JUCKa
unu cranaaptHoro O3Y. OpHako, XOTst Bpe-
Msl BLIOOPKH XECTKOTO IMCKA HAMHOTO MEHb-
111€, 2 EMKOCTb IaMATH HAMHOT O OOJIbIIE, BbI-
COKasi IleHa 3TOr0 YCTPOMCTBa MOXET cie-
JIaTh €ro HEJOCTYMHbIM IJIsi MpUOOpeTeHus
pAnoBbIM noJib3oBaTeneM. Ecnu Bce xe BbI-
OupaeTcs XECTKHi AKMCK, TO ero CTOMMOCTh
OKYIaercsi 3a CYeT COKpAaILEeHUs IIIUTEIbHO-
CTH mpolecca NPOeKTHUPOBAHHUS.

Yto kacaercs BCI, To ero cneayer npu-
3HaTb TE€M CaMbIM OECLEHHbIM CpEICTBOM,
KoTopoe npespauiaetr IBM odiuero Haznaue-
HMs B MAKETHYIO CUCTEMY TMOIEPKKHU pa3pa-
60TOK. DTO anmapaTHoe YCTPOHCTBO CBA3bI-
BaeT MaKETHYIO CHCTEMY C pa3pabaTbiBaeMoit

1[eJIeBO  MHKPOIPOLIECCOPHOH  CUCTEMOM.
Inara BCD BcTaBiseTcst B THE3AO LEJEBOMN
CHCTEMBI HA MECTO MUKPOMpoLeccopa, KOTo-
pomy BCD wumeHTH4YEH MO 3JIEKTPHYECKMM
cxeMmaM # o ¢pynkuusM. Kontposupys nose-
nenune BCD, makeTHas cuctemMa crocoOHa uc-
NOJIHATh TECTOBbIE MPOrpaMMBbI IS pa3pa-
6aTeiBaeMoOro Mukpormnpoueccopa. B to Bpe-
ms kak BCD ynpaBnser paboToii ueneBoi
CHCTEMBbI, MaKeTHasi CUCTeMa MOXET (UKCH-
pOBaTh M BBIBOAUTH HEOOXOOUMBIE NAHHBIE
(Hampumep, conepxxumoe peructposn). [lpu
nomouu BCO u O3V makeTHO# cuctemsl OT-
Jlafxa MporpaMMBbl U ee BBOA B NEHCTBHE MO-
I'YT ObITH BBINOJIHEHBI OLICTpEE, YeM 3TO Obl-
J0 OBl CHENAHO B Ciy4ae MCMOJIb30OBAHUS
13V unenesoii cuctemsl. ITocpenctBom BCD
B MNpOorpaMMy MOTYT BBOAMTbCS KOH-
TpPOJIbHBIE TOYKH, B KOTOpPBIX pa3paboTuuk
KeJaeT OCTAaHOBUTb NMPOTPaMMy U MPOKOH-
TPOJIMPOBAaTh €€ COCTOSIHHE, a TOJIb30Ba-
TeJIb—IPOBEPSATL XOJ BBLINOJHEHUS IpPOT-
paMMbl U TpU HEOOXOOUMOCTH OCYILECT-
BJIATb €€ NOBTOPHBIH 3aMyCK C TOH € TOYKH.
Ounbka B mporpaMme MOXeT ObITb ucnpa-
BieHa B O3Y B cuuTaHHbIe CEKYHIbl, B TO
BpeMsi KaK Tpouecc MporpaMMHPOBaHUS
[TI13Y MOXeET 3aHATh HECKOJIbKO MMHYT [10-
POrOCTOSILIET0 BPEMEHH MAILIWHHOTO MPOEK-
TupoBanus. [Tockonbky koHbUrypauus anmna-
paTHBIX CPENCTB U NMporpammHoe obecrieye-
HHE LIeJIEBBIX CUCTEM Bce 6oJiee YCIIOXKHSAIOT-
cs1, BCO cTaHOBHTCS HE3aMEHHMbIM MHCTPY-
MEHTOM /st pa3pabOTKM MHKPOMPOLECCO-
pOB.

IlepeuncnenHoe Bbille 060pyaOBaHUE
COBMECTHO 00Opa3yeT 6a30ByI0 MaKETHYIO CH-
CTEMY, OJHAKO OOJBLUIMHCTBO CHUCTEM MOJ-
JEPXKKH pa3paboTOK UMEET M IpYTHe YCTPO#-
CTBa, HAIIPUMeEp YCTPOHCTBA MeYaTH U 3aKpe-
rieHHbie mporpammaTtopsl [TI13Y. TTeuartato-
niee YCTPOMCTBO HEOOXOOMMO [ BbIAAYH
MOJ1b30BATENII0 TOKYMEHTAJbHOM KOMUH TEK-
cTa paspabatsiBaemoii nporpammsbl. M xoTs
MHOX€ECTBO MPOCTBIX MPOrpaMM MOXHO Lie-
nukoM paspaborath ¢ nomoublo  OT,
YCTPOWCTBO MeYaTH HYXHO [JIsi MOArOTOBKH
JIIOKyMeHTauuy, obecneyuBaromiell NanbHEH-
uryro paborty Han nporpammamu. [Tocne Toro
KaK [porpaMMma IOJHOCTBIO  OTJIaXeHa
U mpoulia TECTUPOBAHUE, C MOMOLIbIO NPO-
rpaMMaTopa OCYLIECTBISIETCS 3arpy3ka ma-
wiHHOro koja B [I13Y nis npoBeneHus 3a-
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880A-BbIBOA
Beoa-ssiB0A Beoa-BbIBOA neyararowero
BUAEOTEPMUHANA Avckosoaa ycTpoiicTsa
W moaema
CucTemHanA wuHa
UWyn
3IMYNATOpa
MNporpammarop Wntepdeic K ueneson
un/o3y, n3y nnay enyrpwcxeMHoro—'{ I—‘D cucTeme
amynATopa
Puc. 1.1. Biok-cxema TUNHMYHOH MAaKETHOH CH- Pemaktop wucmosib3yercs [fs  BBOAA

CTEMbI NOAJEPXKKH pa3paboToOK.

KJIIOYMTENbHBIX MCOBITAaHUH pabouelt mpo-
rpammbl nporotuna. Ha puc. 1.1 npeacra-
BJICHA THUIIM4YHAs MAaKeTHas CUCTeMa MOI-
OEpXKU pa3paboTok.

AnnapaTHble cpeacTBa, KOHEYHO, HEOOXO-
JUMBI B JTI000H CUCTEME MAIIMHHOIO MpPOeK-
THPOBAHUS, OJHAKO OT HUX MaJIo MPOKY, eCIIK
HET  COOTBETCTBYIOLUMX  NPOTrPaMMHBIX
CPEACTB MoAAepxku pa3pabotku. ITo Mepe
YCOBEPLUECHCTBOBAHUS MAaKETHBIX CHCTEM Ha
ONEPAlMOHHYIO CHCTEMY MepeKJIaabIBaeTCs
BBLINOJIHEHHME MHOTHMX DPYTHUHHBIX OIepalui,
4TO JAenaeT paboTy MoJib30BaTeNis MaKETHOM
cucTeMBbl b6oJiee MpoaAyKTUBHONH. MHOrue ma-
KETHBIE CUCTEMBI SBJISIIOTCS CAMOOPTaHU3Y10-
LIUMMHUCS B TOM CMBbICJIE, YTO OHH OCBOOO-
XOArT MOJIb30BATEAS OT HEOOXOAMUMOCTH
Pa3bICKMBAThL COOTBETCTBYIOIME KOMaHIbl
Y Mpoueaypel B pyKOBOACTBAX MO 3KCILIyaTa-
LU

OCHOBHBIE IPOrpaMMBbI, HEOGXOJUMBIE
I pa3paboOTKM MHKPONPOLECCOPOB,~ 3TO
ONepalMOHHAasl CUCTEMA, TEKCTOBBIH penak-
TOp, acceMbJiep, peaakTop CBs3ei, KOMIUIISA-
TOp M oTiaanyuk. Ha onepaunonuyio cucremy
BO3JIararoTcs (pyHKUMHM YIpaBJIEHUS BBINOJ-
HEHMEM MHCTpYKUMit mosb3oBartens. Onepa-
nMoHHas cuctema (Hanpumep, CP/M,
MP /M, UNIX) peanusyer ¢yuxuuu BBOIA-
BbIBO/IA, YIPABJICHUS MaMSATbIO U 3arpy3Ku
porpamMMm Uit BHIIOJIHEHUS U3 BHEILHEH na-
MATH 600l emkocti B O3Y. Uem 601b-
ule camMa CUCTeMa NPOEKTUPOBAHHUA, TEM
MOILIHEE M «CHOCOOHEH» MOOJIKHA ObITH ee
onepalMoOHHAs CHCTeMa.

¥ KOPPEKTUPOBKHM NPOrpamMMbl MOJIb30BATE-
4. HezaBucuMo OT TOro, HamucaHa JM 3Ta
nporpaMMa Ha s3blke accembiiepa WJIM Ha
A3bIKE BLICOKOTO ypOBHs (Hanpumep, Ha [la-
cKaJie), OHa CHayaJjla MOJIEXUT BBOAY B Ma-
KETHYIO CHUCTEMY C HCMOJIb30BAHHEM pe/aK-
Topa. Penaktop naet BO3MOXHOCTb BBOAUTH
M PENaKkTUPOBAaTh HCXOAHYIO IpPOrpamMmy,
BCTaBJIATb M YHAJATb OJUHOYHBIE CHUMBOJIbI
WM LieJIble CTPOKH.

ITepBble NporpaMMbl-peakTOpPbl MO3BO-
JISUTM peNaKTUPOBATD 33 OJIUH pa3 TOJIbKO Of-
HY CTPOKY M HO3TOMY Ha3blBaJIUCh No-
cmpounbimu. B HUX BHayase omnpenaessjach
CTpOKa, MoJJIexallasi peJakTHpPOBaHHUIO, a 3a-
TE€M IpPU NOMOLIM CMNELUAJIBHBIX KOMaHI U3-
MEHSJIOCh €€ COINEPXUMOE.

CoBpeMeHHbIe peNaKTOpbl B OCJIbILKH-
CTBE CBOEM SIBJISIFOTCS KOHMEKCMHbIMU, U TIPU
paboTe ¢ HUMM KaXIblii CErMEHT NPOTrpaMMBbl
Ha BXOOHOM SI3bIK€ OTOOpaXaercs B peab-
HOM BpEMEHHU Ha 3kpaHe auciuies. TekcT uc-
XOIHOM MpOorpaMMbl BbIOAETCS Ha 3KpaH He
MOCTPOYHO, a LEJIUKOM, T.€. B KOHTEKCTE, OT-
Kylda M MNPOUCXOAMT Ha3BaHUE peNaKTOpa
nono6bHoro tuna. Ipu pemakTupoBaHUM HC-
XOOHOW NporpaMmbl BHECEHHOE H3MEHEHHE
cpa3y xe oToOpaxaercs Ha 3kpaHe. B otiu-
Yye OT MOCTPOYHOrO penaKkTopa, B KOTOPOM
IUIS OpraHM3aluuM peJaKTUPOBAaHUS HCXOI-
HOH NporpaMMbl HCHOJIb3YEeTCs KOMaHOa
CJIO)KHOH CTPYKTYpbl, B KOHTEKCTHOM pelaK-
TOpe MNpeayCMOTpPEHbl NPOCTbie KOMAaHIbl
yIpaBJIeHHs] KypcoOpoM, AAlolue MOJb30Ba-
TEII0 BO3MOXHOCTb YKa3blBaTb T€ YacTH
NPOrpaMMbl, KOTOPbIE NOJDKHBI ObITh H3Me-
HeHbl. TekcT n3MeHeHus, noaJiexaliii BcTas-

- K€ B3aMEH MPEXHEro, MOXET BBOAUTHLCS MO-














































































































































































































































































































































































































































































































































































