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NMPEOANUCJ/IOBHUE

B hnaweii cTpane Bbinyckaercsi 6osiee AeCsiTKA KOMMJIEKTOB Pas/iHUHBIX
THMOB MHKpPOMpPOUEcCOpHbIX Go/iblHX HHTerpadbhbix Mukpocxem (BHC), npeanasua-
YEHHbIX ISl NPHMEHeHHs B CaMOi pa3HooO6pa3HOW anmapaType — OT CJAOXKHBIX
BbICOKOMPOH3BOAHTE/AbHBIX BbIYHCAHTENbHbIX CHCTEM A0 AeTCKHX urpyuwek. [losiBunuch
CTaH1apTHbie YHHBEpPCA/NbHble MPOrpaMMHpyemble 3/eMeHTbl — MHKDPONpPOLECCOPHbIE
BHUC, crpykrypsl koTopbix aHajordunbi cTpyktype DBM. Ha ocHoe mukponpouec-
cophbix BUC cTposit mukponpoueccoptbie cucrembl MHKpoIBM.

Bce 2BM penat Ha GoabwiHe, MHHH- H MHKpoOBM. 3rto aeneHue OCHOBBI-
BaeTcsl Ha TaKMX MpPH3HAKaX, KaK CKOPOCTb BbIIOJNHEHHs onepauHi, raGapuTHble
pa3mepbl H ctonmocth IBM. Tak, Gonbwne IBM 3anuMaloT 3HauHTesbHble MJOLWAAH
M CTOAT MHJJIHOHbI py6Jjeli, coBpemeHHble MHHH-DBM pasmewatorcss B HeG60JibiOH
KOMHaTe H CTOAT HECKOJbKO [eCATKOB Thicsu pyGael, a MukpoOBM moxer Obith
pa3MelleHa Ha OAHOH NJaTe H CTOHT BCEro HeCKoNbKo coT py6aeii. OcHoBHbie
NPHHUHMBL pa6otbl Bcex IBM oannakoBb, HO o6sacTb npHMeHeHHs MUKpOOBM
H3-32 HX MaJjioit CTOMMOCTH IIMPEe, HX MOXHO BCTPauBaThb B pasJIHuHylo anmaparypy,
NOBbILIAS TEM CaMbiM €e NOTPeGHTe/NbCKHE KauecTsa.

Tak kak cneuHanusauus MHKpodBM c yueToM KOHKpeTHbIX YHKLHH, BbIMOMHS-
€MbIX anmaparypoi, MOCTHraeTcsi ¢ MOMOLLbIO 3aNHCH B €€ NaMATb COOTBETCTBYIO-
X MApoOrpamMm, TO pa3/HuYHas NO Ha3HaueHHIO MHKpPOMPOLEeccOpHasi annaparypa
MOXKET HMEeTb MOXOXHE 3JIeKTPHUECKHEe CXeMbl. JTO M03BOJISieT YHHPHLUHPOBATb
MHOTHE y3Jibl, COKPaTHTb CPOKH MPOEKTHPOBAHHA W CHHM3HTb MPOH3BOACTBEHHbIE
pacxoabl Ha H3roToBleHHe MHKpoDBM.

[TpuGopbl, CTaHKH C YHCJOBBIM YMpaBjeHHeM, POGOTbI-MaHHMYJATOpbI, GbiTOBas
H nipogeccHoHaNbHaA palHOaNnapaTypa, CHCTeMbl yNpaBJeHHS Ha TPaHCMopTe, Teje-
¢onnas cBA3b, O6yualoilHe cucTeMbl, anomawHue IDBM, perckue Hrpyuwkn —
BOT aJIeKO He MOJIHbIA nepeueHb obJjacTedl NpHMEHEHHS HOBOH 3/JeMEeHTHOH G6as3bl.

[Tpumenenue MukponpoueccopHix BHUC B u3MepuTeNbHOH TexHHKe MNO3BoJAsET
CYLECTBEHHO MOBBLICHTb TOYHOCTb H aBTOMaTH3HPOBATb [MPOLECCH  H3MePEHHH.
H3mepurtesbible npu6opbl, BbINOJHEHHbIE ¢ npHMeHeHHeM MuKponpoueccopHbix BUC,
06/1a3aI0T CNOCOGHOCTbIO CaMOKaJHGPOBKH H CaMOMOBEPKH, a TaKXe MOryT MpoBO-
AMTb MaTemaTHuyeckylo o6paboTKy pe3y/abTaToB H3MepeHHiH. Bo MHorux npuGopax
BcTpoeHHast MHKpoDBM no3sonsier u36aBHTbCSI OT MaHeJed C MHOXECTBOM pyuek
ynpasJjenusi. B maruutodpone MukpoOBM BbinosHseT (yHKUHM YNpaBleHHst CKo-
pOCTbIO ABHXKEHHsI M HATSXKEHHSI JIEHTbl BO BCEX peXHMax, MO3BOJSET aBTOMAaTH-
YECKH YCTAHABJHBATh TOK MOAMArHHYUBAHHS MPHMEHHTENBHO K KOHKDETHOMY THMY
JIeHTbl, HAXOAMTb HYXHbie 3aMHCH, NPOrpaMMHPOBATh MNOCJENOBATENbHOCTH CMeHbI
pexXumMoB paboThl.



TouHo Tak xe MHKPOOBM MoxeT ObiTb BCTpPoeHa M B JOGYyl0 ObITOBYIO H
paavosio6HTeNbCKYIO annapaTypy, MOBbillasi KauecTBOo ee paGoThl M npHAaaBas e
HoBbie (YHKUHOHANbHbE cBoHcTBa. O6sacTH NpHMeHeHHst MHKpoDBM B paauoniobu-
Te/NbCKOH MpakTHKe OrpaHHUYHBAIOTCS TONbKO ¢aHTa3ued M KBaJHpHKaUHeH paguo-
Joburens.

Pa3BuTHe MHKPONPOUECCOPHON TEXHHKH H3MEHHJIO TEXHOJIOTHIO MPOEKTHPOBaHUs
UHOPOBLIX YCTPOHCTB H MOBBICHAO TPeGOBAHHA K 3HAHHAM HX pa3pabOTUHKOB.
Paanonio6utenb, 3aHMMalouwMicst NpoeKTHPOBAHHEM MUKPOMpPOLECCOPHON amnapary-
pbl, DOMXKEH 3HaThb KAaK METOAbl MPOEKTHPOBAHHS M OTJNalAKH IEKTPOHHOH annapa-
TYpBl, Tak W nporpaMmHpoBahHe. HakonseHHblli onbiT nokasmiBaer, uto pa3pabor-
UHKY 3JIEKTPOHHBIX cXeM Jerue W ObicTpee OCBOMTb METOAbl MPOrpaMMHPOBAHHS,
yeM MPOrpaMMHCTY METOAbl MPOEKTHPOBAHHSA M OT/NAaAKH anmaparypel. Ho u nporpam-
MHCTHl MOCJ€ H3YYeHHSI OCHOB MHKPOMPOLIECCOPHOH TEXHHKH MOryT ¢ ycrmexom
NPOEKTHPOBATb anmaparypy.



1. MPUHLHUITbI PABOTbl MUKPO3BM

1.1. Crpykrypa MHKpOIBM H ee cHCcTeMa KOMaHA

3HaKOMCTBO ¢ MPHHUHNAMH paboTbl MHKPOOBM HauHeM ¢ paccMoTpeHHs
ee YrnpolleHHOH 06O06LIEHHOH CTPYKTYpHOH CXeMbl, npeacTaBjeHHoM Ha puc. 1.l
cogepxkatlefi MHHHMa/bHbli Ha6op (YHKUHOHANbHBIX 3/E€MEHTOB, B TOM HJIM HHOM
BHAE BXOASIWHKX B cocTaB Ji060i MHKPoIBM. [IpeanosiokuM, 4TO 3/€MEHTOM,
NpoH3BOASALLIHM 06paboTKy NaHHbIX, siBAsercs Mukponpoueccop KP580MK80A, sbi-
nosiHeHHblit B Buae BHC, coaepxaiieit okoso wecTH Thicsiu TpaH3ucTopos. Mukpo-
npoueccop M PpsiA BCOMOraTeJibHbIX YCTPOHCTB, obecrneuHBalowWMX ero paGory H
pa6ory Bceii MHKPoOBM B uesnom, o6pa3yioT MpOLECCOPHbIH MOAYJb, K KOTOPOMY
C MOMOILBIO CHCTEMHbIX IWHH MOAK/MIOYAIOT nepudepHiinbie MOAYJAH MHKpoOBM.
Pa3nenenne mMukpodBM Ha ykasaHHble MOAYJH HOCHT (YHKLUHOHaJbHbIH Xapakrep.
KOHCTPYKTHBHO Bce MOAyJH MOryT ObiTb BBIMOJIHEHb, HanpuMep, Ha OAHOH naare,
Gosiee TOro, HMelOTCA OAHOKpHCTaJbHbie MHKPOODBM, rae Bce paccmatpHBaembie Mo-
ayau pasmelllenbl B ogHoli BUC.

CHcTeMHble WHHBL MPEACTABJASIOT COGOH HAaGOp COEJHHHTE/NbHbIX [POBOLAHH-
KOB — JIHHHH, OObEAHHAIOUIHX OLHOHMEHHbie BbIBOAbI BCceX nepHdepHHHbIX MoayJeH.
[To kaxmoit JNHHHH MOXeT ObiTb MepelaHO 3HaueHHe OAHOroO pa3psilia [1BOHYHOFO
Koaa B BHAae ypoBHeH Hanpsikenus —+0,4 wan +2,4 B, coOTBeTCTBYIOLLIHX JIOTH-
yeckomy O uau Jgoruueckoit 1. [lo pomy mnepenaBaemo#t HHdOpMaUHH BCe JIHHHH
pa3ieJieHbi Ha TpPH rpynnbl, o6pasyloillHe WHHbI JaHHbIX, ajpeca H ynpaBleHHs.

[MepugepuitioiMu Moayasimu B MHKpoIBM MoryTt GbiThb pa3nnuHble 3anomuHaro-
wue ycrpoticrea (3Y) H peructpbl AJ5 MOAKJIIOYEHHS! BHELIHHX YCTPOMCTB (HanpH-
Mep, KJaBHaTyphl, yCTpoOHCTBA BH3yaJlbHOrO OTOGpaKeHHS! HHGOPMALHH, Pa3JHUHbIX
LATYHKOB H HCMOJIHHTENbHbIX MEXaHH3MOB), Ha3blBaeMble NOPTaMH BBOAA HJH Bb-
oga. Tak kak mukponpoueccop KP580MK80A npennassaued aasi o6paGoOTKH
8-pa3psiiHbIX ABOHUHBIX 4Hces (Aajee GydeM Has3biBaThb MX CJOBaMH MM Galitamu),
TO MOPTHl BBOAA HJIH BbIBOAA TaKXKe NOJKHbI ObiThb 8-pa3psiiHbIMH. 3alloMHHalolLee
yctpoiictBo MHKpPOIBM coctont H3 Habopa 8-pa3psaHbix siyeek namsitH. O6GMmeH
JlaHHbIMH MEXAy NPOLECCOPHbIM H nepHdepuilHbIMH MOAYyAsAMH MHKPODBM nponcxo-
AHT MO IIHHE [aHHbIX, cocTosiuleil Takxe M3 BocbMH JuHHH DO0—D7. [lo anuuu
DO nepenaercs miaawui, a no auuun D7 — crapwmi paspaab 6aiira.

XapakrepHoil OCOGEHHOCTBIO IIHHBI JaHHbIX SIBJISIETCS €€ ABYHanpaBleHHOCTb.
[Mon dsynanpasieHHOCTbIO NOHMMaETCs BO3MOXHOCTb Mepefauyd NaHHbLIX B pa3Hble
MOMEHTbI B pa3JIHUHbIX HanpaBaenusix. Hanpumep, cHauana no wWHHe JaHHBIX MOXHO
nepenaBaTh JaHHbie OT MPOLECCOPHOrO MOAY/S K nepHdepuiiHoMy, a 3aTeM B 06-
paTHoM HampasJjenuH. [IByHanmpaB/ieHHOCTb IIHHbI JaHHbIX OobecrneyHBaeTcst Tpexcra-
OUsbHBIMH Gy(epHbIMH DerMcTpamu, Yepes KoTopble nepH@epHiiHble MOAY/AH MOAKIIO-
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Puc. 1.1. O606uienHasi cTpykTypHasi cxema MHKpoIBM

yaloTcA K WHHe. Bbixoapl TpexcraGHAbHBIX PErHcTPOB, KPOME COCTOSIHHH, COOTBET-
CTBYIOIIHX HaMPfXXEHHIO BbICOKOrO H HH3KOrO YpOBHEH, MOTYT MPHHHMATb TpeTbe
NnaccHBHOE HWJH TaK Ha3piBaeMoe BbICOKOHMIMENaHCHOe COCTOsiHMe, Gjaroaaps uemy
OHH OKa3blBAlOTCA KaK Obl OTK/IOYEHHbIMH OT COOTBETCTBYIOLUMX JHHHH IUIHHbI AaH-
HbIX.

Kaxabiit nepuoepuiinoiii Moayab MHKpoOBM umeer Bxoad a4si npuema cHrHaJja
«BbiGop moayasi». B npouecce paGorsi MHKpoIBM ¢ nomowbio 3Toro curHaja
OJHOBPEMEHHO MOXET AKTHBH3HPOBATbCS TONbKO OAHH H3 MepHU(EpPHHHBIX MOLYJeH.
OTo 03Hauyaer, 4yTO BO3MOXEH OOMEH NaHHbIMH MEXAYy HHM H MPOLECCOPHBIM MO-
aynem. Bbixoabl ocTanbHbIX MoAy/Aell NMPH 3TOM OCTAlOTCSi B BbICOKOHMIELAHCHOM
COCTOSIHHH (OTKJIIOYEHHOM) ¥ Ha pa6oTy MHKpoDBM He Bausior.

[Tpun pa6ore npoueccopbiii MOAYJb AOMXEH OOMEHHBATHCH AAHHLIMH C oOMpe-
AeJIEHHbIMH siuefikaMH maMaTH HAH nopramu. [l 11 Toro yto6bl HMETb BO3MOXHOCTb
obpauiarbcsi (aapecoBaThesi) K HMM, KaXAasi siucithd NAMsATH H KaXKAbli NopT BBOAA
WIH BbiBOJA HMMEIOT CBOH HHAHMBHAyaJbHble Homepa — adpeca. [Ipn oGmeHe naH-
HbIMH TPOLECCOPHbIH MOAY/Nb yCTaHaB/JHBAaeT Ha aApecHOH wHHe MHKPOIBM aBonu-
HbIH KO/, COOTBETCTBYIOLULHH ajpecy siueHKH namsTH. YHcJo JIMHHH aapecHOH WIHHBI
MHKpoOBM  onpenensiercs  pa3psigHOCTbIO  afpecHOM  IWIMHBI  MHKponpoleccopa
KP580MK80A 1 pasHo 16. 1o nossossier obpaiathess K 2'®=64 K sueiikam na-
math, rae K=1024 6aiit — eanHuua uamepeHHsi o6bemMa MaMATH.

HanomHuM, 4TO B [ABOMYHBIX YHC/JAX, TAK XK€ KaK H B [AECATHUHbIX, 3HauyeHHe
Kaxa0# UMppPbl 3aBHCHT OT TOro, B KaKOM pa3psije 4YHC/ia oHa HaxoAuTcA. B aBonu-
HOW CHCTeMe CYHC/EeHHA Tosbko ae uwudpei: 0 u 1. Lludppa 0, B kakoM Gbl oHa
paspsile ABOMUHOrO YHC/JIa He Haxo4HJach, GYAeT 3KBHBAJIeHTHa HYJAI0 B AE€CATHY-
HOH CHCTeMe CuYHcJIeHHs, a UHdpa | B camom mJaaaiem (HyJeBom) pa3psile ABOHu-
HOro uHMcJa 3KBHBaJeHTHa 2’ =1 B [eCATHUHOH CHCTeME CUHC/EHHsi, B Clleayioliem
(nepsoM) paspsne — 2' =2, Bo BTopom paspsize — 22=4, B TpetbeM — 2° =8 u 1. 1.
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Takum o6pa3om, 16-pa3psaHoe NBOHYHOE WYHC/IO, €CJH BO BCEX €ro paspsiaax
6yAyT €dHHHLbI, 3KBHBAJEHTHO AECATHYHOMY 4Hcay 65535:

65535=2'"4-2'4 42" 4 4274 2' 4 2°.

OnHako, ecin B 14-mM paspsige ABOHuHOro uucaa nosButcst O (T. e. OHO <CTaHer
pasHo 10111111111111111), ero mecATHUHBIE 3KBHBAJEHT CTaHeT MeHblue Ha 2'¢=
=16384 u 6yner pasen 49151.

KoncrpyktuBHo 3Y MHKpoIBM cocTonT H3 onHO# Han Heckonbkux BUC namsitu,
Kaxcaasi H3 KOTODbIX HMeeT BXOA AAsi npHema cHrHaja «BeiGop moayasi». Jewndpa-
uMs Koja Ha ajpecHoifi wHHe no3sossier BbiGpaTh onpeaeneHHyio BUC 3Y ¢ no-
Mollbio coorBeTcTBylollero curiana. Ha puc. 1.1 curian «Bei6op moayasi» o6o3Ha-
yeH CS (chip select). O6paiieHHe e K oOnpenesNeHHOH siueiike NaMsATH BHYTPH
BHUC 3Y npoHCcXoAuT Mo CHrHaly ¢ BbIXOAa BHYTPEHHero Aewndparopa, BXOAB KO-
toporo (aapectbie Bxoabl BHMC 3¥) mnoakaioualoTcsi K COOTBETCTBYIOILHM JIHHHSM
LWHHBl aApecos.

Mukponpoueccop KP580MK80A no3Bosisier MOAK/IOYHTL K JIMHHAM IIHHB aape-
coB AO—A7 no 256 nopros BBoga H 10 256 nopTos BbiBoaa. JluHHM wHHb A8—
Al5 ana noakaoueHHs MOpPTOB He Hcnoab3yloTesi. Bce Bxoabl «BbiGop monyasi»
MOPTOB BBOAA HJM BbIBOAA MOAKAIOYAIOTCA yepe3 AelMdpaTopbi HOMEPOB MOPTOB
K BOCbMH MJailUHM pa3psiiam aipecHol wHHb MHKPoDBM. [TopThl akTHBH3HpYyIOTCS
NpH NOSIBJEHHH Ha ILHHE AAPECcOB KOAOB, COOTBETCTBYIOILHX HX HOMEpaM.

Jlono/iHHTEeNIbHBIM ~ YCJIOBHEM aKTHBH3alLHH JI060ro nepHpepHiHOro Moayas
IBJII€TCS HaJIHUHe COOTBETCTBYIOLIEro CHrHajla Ha LWHHEe YyNpaB/ieHHs, MOCTynaio-
1ero OT MPOLLECCOPHOrO MOAYJsi K nepucepHiHbiM. HMIM siBisieTcs oaMH M3 CHrHa-
J0B Bbl6Opa rpynnbl MoayJel (MOPTbl HIH MOAYJH NaMATH) W HanpaBJeHHs oGMeHa
naHHbiMH: «YteHne namath» MEMR, «3anuce B namate» MEMW, «3anuch B
nopt» IOW, «Urenne n3 mopra» IOR. OGbluHO 3TH H ApYrHe CHrHaJbl ynpasje-
HHA B MUKPODBM ¢opMHpyIOTCH B HHBEPCHOM BHAE, T. €. aKTHBHBIMH OHH SIBJISIIOTCS
TOrAa, KOra HX ypOBeHb COOTBETCTBYET HAMPSI)KEHHIO HU3KOTO YpPOBHSI.

Pa6ora mukpodBM, kak u aw6oro uudposoro ycTpoiicTBa, 3akiiouaercs B
06pa6oTKe HCXOAHbIX AaHHbIX MO 3agaHHomy aaroputmy. [loa ascopurmom paboret
uHdpoBoro ycrpolcrsa NoHHMaeTcst Ha6op MOCJAEA0BATENbHO BbIlIOJHAEMbIX AeHCTBHH
no o6paboTKe HCXOAHbIX MAaHHBIX C UeJbI0 TMoJy4yeHHs TpebyemMoro pesyJbTara.
B mMHkpodBM anroput™ peanusyercs npH BbIIOJHEHHH NPOrpaMMbl, HaxoasileHcs
B8 3Y B BHAe MOCJeA0BaTeJNbHOCTH KOMaHA. [IpH 3TOM HCXOLHBIMH AJSi MPOrpaMmbl
SIBJIAIOTCS JaHHble, BBOAHMbIE Y€pe3 NopThl BBOAA, MPOMEXYTOUHbIE JaHHbIE XpaHSTCH
B 3Y MHKPoOBM uniH BO BHYTpPEHHHX PErHCTpax MHKponpoueccopa, a MoJyueHHble
pe3y/abTaThl BbIBOASITCS 4€pe3 MOPThl BbIBOAA.

Kaablii THN MHKpompoueccopa XapaKTepH3yeTcsi oOnpeaeseHHoH cucreMofi
komaHA. Cucrema KOMAHO — 3TO MOJHbIA MepeueHb 3J€MEHTapHbIX AeHCTBHH, KO-
TOpbIH cMoco6eH MPOH3BOAMTL MHKporpoueccop. YnpaBasieMbii 3THMH KOMaHAaMH
MHKPOMpPOLECCOP BbIMOJNHSET OYeHb MPOCTble AEHCTBHS, TaKHe KaK 3JeMeHTapHble
apH@MeTHUeCKHe M JIOTHUECKHe OMnepalluH, OnepauHH NepecbllKH AaHHBIX, CPaBHEHHS
aByX BeJanunH W ap. CocTaBMB NporpaMMy H3 MOCJIEAOBATENbHOCTH TAKHX KOMaHA,
MOXHO 3anporpamMMHpOBaTh BbIMOJNHEHHE AJrOPHTMA JIIOGOH CJI0XHOCTH.

[Mo ¢opmary (uHcay oTBeAeHHbIX AJISi HHX pa3psiloB) KOMaHAbl MHKpOMpoLec-
copa KP580HMK80A pensitcs Ha ogHo-, ABYX- H Tpex-6a#rtoBblie. BaiTtol komaHabl
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nocse1oBaTe/bHO PacnosaraloTcsi COOTBETCTBEHHO B OJHOM, ABYX HJH Tpex suefikax
3Y mukpodBM. [lepsbiit 6aiiT /l0o60H KoMaHabl COAEPXKHT Koi omepaunH. OH omnpe-
aensieT GopMar KOMaHAbl H Te AeHCTBHS, KOTOPble NOJKHbI GbiTb MPOH3BELEHbl MHKDO-
NpoLeccopoM Hajl [JaHHBIMH B Mpolecce ee BbIMOJHeHHA. JTH AaHHble Ha3blBalOT
onepandamu.

[Mporpamma pa6otbl MHKPoIBM, BcTpoeHHO# B Kakoe-1HO0 YCTPOHCTBO, XpaHHT-
csl B MOCTOSIHHOM 3anoMmHHawoulem ycrpo#icrse ([13Y) moayas 3Y. [Tocrosxuoe 3a-
nomunarowee ycrpoticreo — 3to BUC nmamsatH, B KoTopyio Heo6xoaHMast HHdopma-
uHs (NporpamMma, KOHCTAHTbI) 3aHOCHTCS B MpOlECCe €e H3rOTOBJEHHS HJH Hero-
cpeacTBeHHO nepej ycraHoBkoi B MHKpoOBM. Hudopmauus B [13Y coxpaHsercs
HE3aBHCHMO OT TOrO, BK/IOYEH WH BbIKJAIOYEH MCTOUHHK nuTaHHs. Bo Bpems pabothi
MHKPoOBM nHopopmaunio u3 [I3Y' MoXHO To/ibKO cuHTbIBaTb. [IpomexyTouHble
naHHble B MHKPOODBM xpaHsitcsi B oneparusrom 3anomurawouiem ycrpoicrae (O3Y),
B KOTOpDOE OHH 3aMHCbIBAlOTC H M3 KOTOPOro CUHMTBIBAIOTCA B ripolecce paboThl.
[pu cHATHM HanpsikeHus fiuTaHus naHHble B O3Y Ttepstorcs. [lpu ornaske mpor-
paMMm, a Takxe Korga MHKpodBM uncnonb3syercs B KauecTse yHHBepcasiibHOH (T. €. Bbl-
NoJHsIOlLeH B pa3Hoe BpeMsi pasjiMuHbie nporpammbi), O3Y cayXuT v aas xpa-
HeHusi nporpamM. B stom ciyuyae mHKpodBM o6biuHo umeer [13Y ¢ maabiM Ko-
JIMYECTBOM fiYeeK (C MaJjbiM 006beMOM) NaMATH, Kyda 3anHcbiBaercss HeGoJibiias
nporpamma-3arpysuHK, nol ynpabJjeHHem KoTopoil B Hauane pa6otel B O3Y ¢ Kakoro-
n160 BHEIIHero ycTpoHcTBa 3arpyxaercs paGouasi nmporpamma.

BrinosHeHne ni060ii KOMaHAbl MHKpOMpoleccopa HauyuHHAeTCs ¢ YTEHHS ee Koja
onepaunn H3 3Y. Jlis 3TOro NpoueccopHblii MOAYJb YCTAHAB/JAHBAeT Ha ajpecHbIX
IIMHAX KOA ajpeca fA4eHKH MaMsATH, B KOTOPOH 3amucaH KoL OnepaulH KOMaH.bl,
a Ha cooTBeTcTBYyloUleH JIMHHM LIHHbI YhpaBjiedHsi — cHrHal «YreHne mamsiTH».
B pesynbTaTe Koa omepauMH KOMaHAbl BbIZAETCA M3 SIYEAKH NMAaMATH HA LIMHY JaH-
HbIX H CUHTbLIBAETCS MPOLECCOPHBIM MOAYJEM.

MHKponpoueccop 1eKOAHPYeT KOA onepalliH, ofpeie/sieT, KakHe 1eHCTBHS eMy
HEOGXOAHMO BbIMOJIHHTL B COOTBETCTBHH C HHM, H MEPEXOHT K BbIIIOJHEHHIO KOMalbl.
B 3aBHCHMOCTH OT KOMaHAbl MHKpOIPOLECCOP MOMKET MPOH3BOAHTH JAHGO TOJBKO
BHYTPEHHHe onepalHH, J160 HEeOLHOKPaTHO o6pallaTbCl K MaMATH AJISl UTEHHS HJH
3anucH AaHHbIX. B uacTHOCTH, npH BbiNOJHEHHH ABYX- H Tpex6aHTOBbIX KOMaHA mnocJe
CUHTbIBAHHA KOJa onepauHH npoueccop obpallaercd K NamMATH LS CUHTbIBAHHSA
BTOpOro W Tperbero 6aita komauAbl. [loc/ie BbimojiHeHHs TeKyllled KOMaHAbl MHKpPO-
NpPOLECCOp MepexoaHT K BbINIOJHEHHIO OueperHONi KOMaHAbl, T. €. o6pallaercs K siuelike
3Y, rae XxpaHHTCS KO onepaunH ciaelyioulel KoMaHabl.

MHuKponpoueccop HMeeT CNO0KHYIO BHYTPEHHIO CTPYKTYPY, HO C TOUKH 3peHHs
NpOorpaMMHPOBaHHS OH COCTOHT TO/MbKO W3 ceMH 8-paspsiaubix perucrpos A, B, C, D,
E, H, L, peructpa npu3anakoB pe3y/ibTaTa BbIMOJHEHHs onepaluH H ABYX 16-paspsan-
Hoix perucrpos SP u PC.

PaccMoTpHM HasHaueHHe BHYTPEHHHX perHcTpoB MHKponpoleccopa. Peructp
A (aKKymyJAITOp) HCMOJMb3yeTcs AJsl XpaHeHHs onepaHaa, C KOTOpbIM paGotaer
apugmeruxo-aroeuveckoe ycrpoticreo (AJ1Y) mukponpoueccopa. Pesyabrar paGorb
AJIY no okoHuaHHH 06paGOTKH NaHHBIX BHOBb nomewiaercsi B peructp A'.

' [lpu npoekTHpOBAHHH annapaTypbl Ha 6ase mukponpoueccopa KP580MK80A
3HaHHE MPHHUKNOB OpraHH3audH H pa6otbl AJIY M ApYrHX HELOCTYNHbIX AJSi MPO-
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ects pernctpos B, C, D, E, H, L npeaHasHauenubl AJs XpaHeHHs npome-
XKYTOUHbIX AaHHbIX. [IpH HcnosHeHnn Hekoropbix KomaHun perHerpol B u C, D w E, H
1 L 06beaHHSIIOTCA B PErHCTPOBble napbl sl XpaHeHHs 16-pa3psiiHbiX AaHHbIX.

Jns H3yyeHHs CHCTeMbl KOMaHA H HArNHCaHHA 1POrpaMM BaXKHO 3HaTb CNOCOGbI
ajpecallnt, KOTOpble 3a/0)XeHbl B MHKPOMpPOLECCOpe, T. €. 3HaTb, KAaK MPOHCXOLHT
¢dopmMHpoBaHHEe KOJa Ha LIHHE aipecos.

[lpu obpailleHHH K MaMATH AJs1 YTEHUS KOAA OUYEepPeNHOH KOMaHAbl H3 MHKpPO-
npoueccopa Ha WHHY ajpecoB HOCTynaer coaepxumoe 16-paspsinHoro peructpa PC,
Ha3bIBAEMOrO CYETYHKOM KoMaHA. B 3ToM perucrpe Kk MOMEHTY OKOHYAHHS BbIMOJ-
HEHHSi TeKylleH KOMaHAbl Bceraa MOATOTABJHBAETCA ajpec OuepefHOM KOMaHAbl
nporpammbl. Bo Bpems BbIMONHeHHsT nNpPOFpaMMbl MHKPOMPOLECCOPY HEO6XOAHMO
06paulaThcsi K ONpEe/NeHHbIM SueliKaM namsTH sl YTEHHS W 3alHCH MPOMEXYTOU-
HbIX AaHHbIX. B cHcTeMe KomaHA HMMeIOTCSl KOMaHAbl, C MOMOLLbIO KOTOPBIX MOXHO
3a4aTb aapec o6paiuleHHs1 HEeMoCPelACTBEHHO K MaMATH (KOMaHAbl ¢ HemoCpPeacTBeH-
HOH ajpecauned). OHH HMeloT TpexGaHToBblii opmaT, T. e. Kaxjaas KomaHia 3a-
HHMaeT TpPH fYeHKH MaMATH, pacrnofoxeHHble APYyr 3a apyrom. B nepsom Gaiite
KOMaHIbl XpaHHTCA KOJ oOMnepalud, a BO BTOPOM H TpeTbeM OGafitax 3anucaH 16-
paspsaaHbit agpec obpauiedns K namsitTH. [Ipn BbIMOMHEHHH TaKOH KOMaHZbl MHKPO-
MpOLeccOop MOCJeN0BaTeNbHO CYMTLIBAET 3HAYEHWS] BTOPOrO W TpeTbero GalToB BO
BHYTpeHHHe OydepHble perucTpbl M 3aTeM NpH o6pallleHHH K MaMaTH LS 3alHCH
WAM UTEHHSl [aHHbIX NepelaeT M3 3THX DErHcTPOB Ha LWHHY anpecoB 16-pa3psa-
Hbifi agpec. KomaHabl ¢ HenocpeACTBeHHOH ajpecallHeil BbIIOJNHAIOTCA MeAJEHHO, TaK
KaK MHKDONpPOUECCOpy MPH HX BbIMOJHEHHH MPHXOAHTCS JONOJHHTENbHO ABaXKIbl
obpalllaTbesi K NaMaTH 4151 Mo6aiTHOrO uTeHHst KoAa ajapeca.

B cHcreme KOMaHA ecTb TaKke OAHO- H ABYXGaHTOBble KOMaH.bl, B KOTOPbIX
HCMOJIb3YeTCA KOCBeHHast perucrpoBasi aapecauus. [IpH HX BbIMONHEHHH ajpecauHs
OCYILLeCTB/ASIETCSl MO COAEPXHMOMY OnHOH H3 perHcrpoBoix nmap BC, DE wam HL,
Kyla mnpeaBapHTeNbHO MoMeilaeTcsi agpec TpebGyeMoH sYefKH NMaMATH H OTKyaa OH
MOCTYMAaeT Ha LWHHY aApecoB.

Kpome onucanHbiXx ABYX crnoco6OB ajpecallHH BO3MOXHA ajpecauds K siuedkam
naMaTH no comepxumomy 16-paspsnHoro peructpa SP, HasbibaeMoro ykasartesem
cTeka.

[Mox crekom B MHKPOIBM Ha 6a3ze wmukponpoueccopa KP580MK80A nouH-
maerca Jo6as obiacte O3Y, cayxawas A XpaHEHHsl aapecoB, KOHCTAHT H Mpo-
MEXYTOUHbIX LaHHbIX, aApecalnst K silueHKaM MaMmsATH KOTOPOH ocyillecTBAsieTcs ¢ Mo-
MOILLbI0 KOMaHA, paGoralowHx co crekom. Ilpu o6GpaiueHnH Kk siueiike mamsath 3V,
pacnoJioXeHHoil B cTekoBoH 06JacTH, Ha LWHHY AajpecoB BblAAeTcs COAepXHMoe
peructpa SP. [lepean BbimosHEHHeM KoMaHA, HCMOAb3yIOLLHX perHetp SP, B Hero
RoJKeH GbiTb npeaBapHTeJbHO 3allicaH Ko Hayaja crekoBoi obaacte O3Y (koa
«Bepxywkh» creka). C noMmoubio KOMaH[, HCMOAb3YIOILHX CTEKOBYIO aapecalluio, B
CTeK MOXHO nepecnatb 16-paspanHoe uHciao M3 J11060H PerucTPOBOH Mapbl HJH
perHctpa cuetunka komaua PC. 3anuch uHcia B maMsiTb MPOHCXOAHT MOGaHTHO:
cHayaJa 3anucbiBaercs CTapiiHii GadT B sYeHKy NMaMATH C aapecoM, Ha eAHHHLY
MEHbLUIHM COJEpPXHMOro ykasaTensi cTeka (T. e. B siuedky c aapecom SP—1),

rPaMMHCTa 3/EMEHTOB ero BHYTPeHHeH CTPYKTYpbl Heo6fi3aTesqbHO, NMOSTOMY HX pa-
60Ta 3j1€Cb He OCBellaeTcs.
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3aTeM — Maanwki 6alT B sueiiky ¢ aapecom SP—2. Takum o6pa3om, No oKoHya-
HHH 3aMHCH COAEPXKHMOe (HJH MOJIOXKEeHHe) yKa3aTe/si CTeKa CTaHOBHTCA PaBHBIM
SP—2. [lpn 3aHeceHHH B CTE€K COAEPXHMOrO pPErHCTPOBbIX Map HJAH CUETYHKa
komaHa PC ykasartenb cTeka aBTOMaTH4YeCKH KaXAbli pa3 cMmewaercsi BHH3 (T. e.
B CTOPOHY MJIAaJIUIKX aAPecoB MaMfATH) Ha ABe sIUEHKH.

B cucreme KOMaHA MHKpornpoueccopa ecTb H TaKHe, KOTOpble M03BOJSIOT
OCYILLeCTBAAT O6paTHYIO onepauHxio, T. €. No6alTHO mepecbljlaTh COAEPXKHMOE Napbl
AiyeeK cTeKa B JIOGYI0 peructpoBylo mapy WiaH B cueTunk komaua PC. Tlpu 3tom
BO BHYTPEHHHIi DErHCTP MHKpOMpolLeccopa cHauaJla NepenHcbiBaeTcsi MJAAlHA GaHT
H3 siuefikM MaMsATH, aApec KOTOPOFO OMpejeJsieTCs TEKYLIHM MOJIOXEHHEM yKa3aTelsi
cTeKa, 3aTeM B ApYroi perucTp PerHcTpoBOH Mapbl MepemHcbiBaeTcsi crapuwni GaHT
M3 siueiikh nmaMATH ¢ aapecom SP 1. [locne BbiMOJHEHHS] KOMaHAbl MOJIOXKEHHE
yKka3artesas cTeka npuHHHMaer 3HauyeHHe SP 42, T. e. yka3aTeab cTeka OKa3biBaeTcs
aBTOMATHYeCKH CMelleHHbIM BBepX Ha /[Be fiYeHKH B CTOPOHY CTapilHX aApecos
NaMATH.

JIocTOMHCTBOM KOMaHA ¢ ajpecaudei No yka3aTesio CTeKa SIBASIETCS TO, 4TO
NpOrpaMMHCT MOXET He 3a6OTHTbCS KaXAbli pa3 O KOHKPETHbIX ajpecax siueek
NaMATH, Kyla 3alHChiBAlOT H OTKylda CUHTHIBAIOT AaHHble. EMy He06XOAHMO TO/IbKO
co6J1I01aTh ONpefesNeHHYI0 MOCJel0BaTeNbHOCTb MPH 3aMHCH AAHHBIX B CTEK H HX
H3BJIEYEHHH, T. €. UHTATh NaHHble H3 CTEKa B MOC/EN1O0BATeNbHOCTH, O6PaTHOMH 3aMHCH.

PaccMoTpuM nopsiaok 3anucH 16-pa3psiiHbiX yHces B NMaMsTb H BHyTPeHHHe
perHerpbl MHKponpoueccopa. J1/1si XpaHeHHs! TaKHX YHCeJ B MHKPOIMPOLECCOPE MOXHO
ucnosnb3oBatb TpH peructposble mapol — BC, DE, HL, yka3arteab creka SP u cuer-
unk komana PC. [lpu stom B perucrpax B, D u H perucrposbix map xpausitcs
crapwve 6aiiThi uncen, a B peructpax C, E u L — ux maanwue Gaiithl. B onepa-
LUHAX CO CTeKOM Kak |6-pa3psiaHoe uMc/IO paccMaTpHBAeTcsl TakKkKe COBOKYMHOCTb
peructpa A (crapwuit 6aHT) u perucrpa npusHakoB F (maagwuii Ga#t), umeHye-
mas PSW.

Jas 16-pa3psgHoro uucja Bceria OTBOASITCA [ABE CMEXHble siYEHKH MaMsTH.
3anuch yHcesM B 3TH SIYEHKH MPOHCXOAMT NoOaHTHO, MPHYEM B SIUEHKY C MEHbIUWM
ajpecoM 3anucbiBaeTcsl MAaflIHi 6aiT, a B AUeHKy ¢ 6OJbIIMM aapecoM — cTapiuHi
6aliT ukcaa. OTO NpPaBHJO BBINOJHAETCA NPH JIOObLIX cnocoGax ajpecalHH, a Takxke
NpH 3anHCH B NamsTb Tpex6alTOBLIX KOMaHA, rae BTOpOH H TpeTHH GaiTbl ABJSIOTCS
COOTBETCTBEHHO MJAAWIHM H cTapiikMm Gaitamu 16-pa3psaaHoro uucaa.

[pu Hanucauuu nporpammbl At MHKPOOBM Ha ypoBHe MalUHMHHBIX KOLOB
NporpaMMHCTy HEOGXOLAHMO 3HATb €e CHCTeMy KOoMaHA. DTO O3HauaeT, uTO Mporpam-
MHCT [OJKEH MOMHHTb BECb MepeuyeHb KOMaHA, XOpOWIO MpeAcTaBAsTb cebe aeicT-
BHA MHKpOMpOLIECCOpa NMPH HX BbIMOJHEHHH.

Koa onepauun mo60fi KoMaHabl (445 04HO6aHTOBOH KOMaHIbl — 3TO MPOCTO
Koa KomaHabl) B 3Y MHKPOOBM npeacrasasieTcsi ABOHUHBIM 8-pa3psilHbIM UHCJIOM.
Hanpumep, kon komaHabl nepecblikd H3 pernctpa C B pernctp A 6yaeT HMeTb
sua 0111 1001, koa onmepauHH KOMaHAbl HeMocpeACTBEHHOH 3amucH 8-pa3psaHoro
onepaHia B namsTb 3anucbiBaetcs tak: 0011 0110, a xomaHabl 3arpy3kH akkymy-
JATOpa ¢ HemocpeacTBeHHoiH aapecauueil — 0011 1010. Bcero aBoHuHbIM KOAOM
MOXHO npeacTaBuTb 28=256 pasnuuHbix KomMGuHauui. [TOUTH CTOJIbKO e KOMaHA
MMeeT H MHKponpoueccop (HeKoTopble KOMOGHHALHH ABOHUHbIX 8-pa3psiHbIX YHCeJ He
HCMOMB3YIOTCS, H MO3TOMY KOMaHA MeHbuue, yem 256).
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EcrectsenHo, uto 3anoMHuTb G6osee 200 KOZOB KOMaHI, MpeACTaBJEHHBIX B
BHAE ABOMYHbIX 8-pa3pAAHBIX uHces, T. €. B BHAe HA60pa eNHHHL H HyJeii, MouTH
HeBO3MOXHO. [103TOMY KaXAOMy KOLY KOMAaHAbl COOTBETCTBYET MHEMOHHUECKOoe ee
Ha3BaHHe, KOTOPOe SBJISETCH COKPALUEHHEM OT AHIJIHHCKHX CJOB, OMHCHIBAIOWIHX
ee neiictBHe. Muemonuxka (rpey. mnemonika — HCKYcCTBO 3aNOMHHaHHA), COBO-
KYMHOCTb [IPHEMOB H €noco6oBs, 06JleryaiolnX 3arnoMHHAHHE nyTeM O6Gpa30BaHHA
MCKYCCTBEHHBIX accounaunid. MHEMOHHKa KOMaHA MO03BOJISIeT Jlerue 3anOMHHTh HX
(YHKUHH H 3HAUHTENbHO YNpOLLAET HAMHCAHHE MPOrpamm.

[Mocne MHeMOHHKH ABYX6aiTOBBIX KOMaHJ 3anHcbiBaeTcsi X 8-paspsiaHbiii one-
paHi, KOTOpblH MPH OMHCAHHH CHCTeMbl KOMaHA o6o3Hauaerca D8, a aas tpex-
6aliToBbIX KOMaHL — |6-paspsaaHbii agpec WM onepaHa, o603HauaeMmble COOTBET-
crBeHHo uepe3 ADR u DI6. flueiika namsiTn, agpecyeMast B COOTBETCTBHH C OMNH-
caHHeM KoMmaHabl, o6o3Hauaerci M. Tak, mepBas M3 yNOMSHYTbIX Bbilie KOMaHL B
MHEMOHHYECKOM Kkope Gyaer umerb Bua MOV A, C (MOVE REGISTER), sto-
pas — MVI M, D8 (MOVE TO MEMORY IMMEDIATE), a tperbss — kak LDA
ADR (LOAD DIRECT).

HassaHusi perHcTpoBblX Nap B MHEMOHHKE KOMaHA AAIOTCH B COKPALULEHHOM
BHAE C NOMOLLbI0 MepBbix GyKB HX Ha3pauus: tak, sMecto BC, DE u HL sanuchi-
Baerca coorBerctBeHHo B, D u H. Hanpumep, komanaa yBejinueHHsi Ha edMHHLY
coaepxumoro peructpoBod napsl HL 3anuceiBaercs kak INX H.

Bce komauabt Mukponpoueccopa KPS80MK80A npeacrabnedst B Ttaba. 1.1
C ee nomoulbi0 MOXHO JIerKO H GbICTPO COMNOCTABHTb MHEMOHHKY KOMaHAbl ¢ ee
KOLOM onepaund. Koa onepauuu Kaaoil KoMaHapl B TaGJHUE NpHUBELEH B BepxHel
H HH)XHEH TFOPH3OHTANbHBLIX CTPOKAax (MJailive paspsiabl) M B KpaihHHX JIeBOM H
NpasoM cToAGUAX (cTaplie pa3psibl) B UIECTHALUATHPHUHOM BHIE.

Hanee ans HArAsiAHOCTH W YMPOLUEHHS 3aMHCH BCe [BOHYHbIE KOAbI Oylem
NpeacTapisaTbh B LIECTHAALATHPHUHOM BHae. [lisi 3TOro NBOMYHBIA KOA uHcaa Ae-
JIUTCA HA Tpynnbl no uerbipe paspsna. [las 8-pa3psaHoro koaa onepauHn HJH ore-
panaa Takux rpynn 6yaeT aBe, a AaA 16-pa3psaHOro aapeca HMJM onepaHaa —
yetbipe. UeTbipexpa3psiiHbiM ABOHYHBIM KOZOM MOXHO MpPEACTABHTb JI060€ AecsiTHY-
Hoe uHcao ot 0 mo 15. O6o3HauMB 3TH BeMHuMHbl LMdpamH oT 0 1o 9 H nanee
6ykBaMH JaTHHCKOro angasura or A no F, moayunM wectHaauatHpHunbie uudpbl.
B rta6.a. 1.2 npupeneHo coOTBeTCTBHE MEXAY AECATHUHBIMH, ABOMUHBIMH W LIECTHAA-
UATHPHUHBIMM 3HAUeHHAIMH BenunH. Hanpumep, aBonunbiii koa 1100 0011 moxHO
NpeACTaBUTb B BHAE liecTHaauaTHpuuHoro uncia C3, onepaHay MJIH KOAY KOMaHAbl
B8, 3anucaHHoMy B LiecTHaAUaTHpHuHONH ¢opme, GyaeT cooTBetcTBoBaTb kKox 1011
1000, a anpecy F204 — kox 1111 0010 0000 0100.

Takum o6pa3om, 3Hasi MHEMOHHKY komaHabl, Hanpumep ORA C, u3 taba. 1.1
MOXHO ONpeje/HTb €€ LecTHAAUATHPHYHbIA Kod onepaunn Bl, uto Gyaer coorser-
cTBOBaTb ABOHYHOMY Koy 1011 00001.

[Tpu BbLINONHEHHH MHKPOMpPOLECCOPOM HEKOTOPbIX KOMAaHA B perucTpe MpH3Ha-
koB F BblpaGaTbiBaloTCsl MPH3HAKH COCTOSIHHSI, NMPH 3TOM yCTaHaBaMBaioTcs B |
cienyiouine 6utbl perucrpa F.

Bur Z — npu3HakK HyJs, YCTaHABJHBAeTCHA, €CJAM pe3yabTar BbIOJHEHHSA
KoMaHabl pased 0.

Bur S — npusHak 3HaKa, YCTaHaBJHBAeTCsl, €CJAH pPe3Yy/abTaT BbIMOJHEHHS
KOMaHAbl oTpHuartesneH. [IpH BbiMONHEHHH apHPMeTHUECKHX KOMAHA KaXAbl ABOMY-
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Ta6anua I.1.

! 0 ! NOP LXI 8TAX INX INR DCR MVI RLC - DAD LDAX DCX IMR DCR MVI RRC ! O !
v 8,k 8 8 B 8 B,# B B B C c c,. [
!'1 ! - LXI BTAX INX INR DCR MVI RAL - DAD LDAX DCX IHR DCR MVI RAR ! 1 !
[ D, D D D D D,# D D D E E E,» v
!'2 ! - LXI BHLD INX INR DCR MVI DAA - DAD LHLD DCX INR DCR MVI CMA ! 2 !
[ He& # H H H H,# H # H L L L,» v
'3 ! - LXI 8TA INX INR DCR MVI STC ~- DAD LDA DCX INR DCR MVI CMC ! 3 !
v SP,k # SP M M MW 8P # SP A A AN [
! 4 ! MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV ! 4 !
! !'e88CBD BEBHBL 8MBACBC,C CD CE C,H C,L C,M C,A ! !
!5 ! MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV ! S !
! !'D,BD,CD,D DEDMHDL DMDAEBELC ED EE E,H E,L E,M E,A ! !
! 6 ! MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV ' 6 !
! ! HBH,CHD HEHHHL HMHALBL,C L,D L,E L,H L,L LM LA !
! 7 ! MOV MOV MOV MOV MOV MOV HLT MOV MOV MOV MOV MOV MOV MOV MOV MOV ! 7 !
' ! M,8M,CMD MEMHML M,AABAC AD AE A,H AL AN A,A! !
! B ! ADD ADD ADD ADD ADD ADD ADD ADD ADC ADC ADC ADC ADC ADC ADC ADC ! B !
' ' B € D E H L M A B € D E H L M A !
! 9 ! 8UB BUB SUB SUB SUB BUB BUB SUB SBB SBB S88 ©BB SBB SBB ©BB SBB ! 9 !
' ' 8 € D E H L M A B € D E H L M At
! A ! ANA ANA ANA ANA ANA ANA ANA ANA XRA XRA XRA XRA XRA XRA XRA XRA ! A !
' +' B € D E H L M A B € ) E H L M At
! B! ORA ORA ORA ORA ORA ORA ORA ORA CMP CMP CMP CMP CMP CMP CMP CMP ! B !
v ' 8 €C D E H L M A B €C D E H L M A o
! C ! RNZ POP JNZ JMP CNZ PUSH ADI RST RZ RET JZ - CZ CALL ACI RST ! C!
[ 8 % % % B #& 0 * P 10
! D! RNC POP JNC OUT CMC PUSH SUI RST RC - JC IM CC - BBl RST ! D!
[ D # N % D # 2 * M# [ 8 ! !
! E ! RPO POP JPO XTHL CPO PUBH ANI RST RPE PCHL JPE XCHO CPE - XRI RST ! E !
[ H * * H " a4 * * [ s 1
! F ! RP POP JP DI CP PUBH ORI RST RM BPHL JM EI CM - CPI R8T ! F !
! * v

M - HOMEP TOPTA BBOAA-8WBOAA NPUMEP ; KOMAHAA STAX D MUMEET
& - [ABYXBANTOSBHA OMEPAHL - D16 KOA ONEPALMM 12
# - ADYXBAATOBEEY OITEPAHA - ADR . KO OfMEPAUMM CA COOTDETCTDYET
# - OAHOBANTOSH OMEPAHA - D8 KOMAMAE JZ ADR

Ta6aunua 1.2

3HaueHne
NEeCATHYHOE JABOHYHOE IUQC;':::::TH- NeCATHYHOE ABOHYHOE UIQC;::::;I:TH'
0 0000 0 8 1000 8
1 0001 1 9 1001 9
2 0010 2 10 1010 A
3 0011 3 11 1011 B
4 0100 4 12 1100 C
5 0101 5 13 1101 D
6 0110 6 14 1110 E
7 0Ll 7 15 1111 F

Hblil OnepaHA MpeACTaBJsieTcsl Kak 7-paspsHOe ABOHYHOE UHCJO CO 3HAKOM, 3aMH-
caHHbIM B crapiieM pa3spsile. EauHuUa B BOCbMOM paspsiie COOTBETCTBYET OTpHUA-
TENbHOMY UHCJy B AOMOJHHTEIbHOM KOJE.

Bur P — npu3HaK 4YeTHOCTH, YCTAHABJIHMBAeTCs, €CJM KOJNHYECTBO €IHHHL B
JBOHUHOM KOJ€ pe3y/bTaTa ueTHOoe,

Bur C — npu3Hak mnepenoca, yCTaHaBJWBAETCs, €CJAH B pe3y/ibraTe CJAO0XKEHHs
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ABYX 8-pa3spsiHbIX uHceN BO3HHKAeT rNepeHoc M3 CTapliuero paspsiaa HAM 3aeM — B
pe3yJbTaTe BbIYHTAHHSA.

Bur AC — npu3nak BcnoMoraTteibHOro mnepeHoca, YyCTaHaBIHBaeTCs, Korga
nepeHoc BO3HHKAeT W3 UeTBEPTOro pa3psila [ABOHYHOTO uucaa (M3 paspsaa 3). Itor
[IPH3HAK HCMOJIb3yeTC MpH pAa3/HUHbIX OnepauHsix ¢ 4-pa3psAHbIMH OMepaHAaMH.

OyHKUHOHANIBHOE OMUcaHue cucTeMbl KOMaHa Mukponpoueccopa KP580MK80A
npHBeneHo B Taba. 1.3. B Helt paccMoTpeHbl A€HCTBHS, KOTOpble COBEpILIAET MHKPO-
NpoLECccop MPH HX BHIMONHEHHH, MOKa3aHO pacroJioxehHe GHTOB B PErHCTPE MpPH3HA-
koB F. Tabnuua koMnakTHa, Tak Kak HMeeTCsl MHOrO OLHOTHMHbIX KOMaHA, BbINOJ-
HAIOWHX OAHHAKOBble ONepauHH Hal OnepaHAaMH, XpaHAIHMHCA B pPa3JHUHbIX
perucTpax. BMecTo HecKOJIbKHX OAHOTHMHBLIX KOMaHA B Ta6J/HLe MOMelleHa OAHA
0606L1eHHasi KOMaH1a (cM. ycnoBHble 0603HaueHHsi). B Tako# KomaHge BMecTo 060-
3HAYEHHS] KOHKPETHOrO perHcTpa HJH PerHcTpoBOil Mapbl HCMoOJAb3yeTcsi 0606LIeHHOe
0603HaueHHe HECKOJbKHX PErHcTpoBbix nap. PsaoM ¢ KOMaHaoH NOMelleHbl 4Hcaa,
XapaKTepH3yIoLlHe KOJIHYEeCTBO TAKTOB, HEOGXOAHMbIX 1Jfi BbIMOJHEHHA [NaHHOMH
KoMaHabl (cM. m. 2.1), uepe3 TOuKy ¢ 3anfATOH AAHO YCJNOBHOE OMHCAHHE AeHCTBHSA
komaHuabl. [loacraBnasia BMecTo 0GOGUIEHHOrO OGO3HAU€HHS HA3BAHMA KOHKPETHbIX,
NOMYCTHMBIX /151 3TOH KOMaHAbl PErHCTPOB HJAH PErHCTPOBbLIX nap, nojyyaeM MHeMo-
HHKY HYXHOH KOMaHIbl M OMHCaHHe ee paGoThl. Hamnpap/iende nepechiikM AaHHbIX
NpH BbLIMOJHEHHH KOMaHAbl 0603HauaeTcs «—», a uepe3 M o6o3HauaeTcs suelika
naMsATH, aipecyeMasi Mo COAEPXKHMOMY, NPHBEAEHHOMY B CKOGKAX. DTO MOXeT GbiTb
COAEPXKHMOEe OQHOH M3 perucTpoBbiXx map, perucrpa SP (yka3atens cTeka) HJH
anpec ADR, 3anucaHHbifi BO BTOPOM H TpeTbeM GaWTax KOMaHAbl C HENOCPEACTBEH-
HOH aapecaudeii. [Ansi noHMMaHusi NeACTBHA KOMaHA HEOGXOLAHMO MNOMHHTb Cnoco6bi
ajpecaunn, O KOTOpbIX OblIO paccka3ano paHee. KpaTko oxapakTepudyem rpymnsi
KOMaH MHKpOMpoleccopa.

I'pynna komaua oano6aiiToBbix nepechiaok AaHHbiX. C HX MOMOLLBIO IPOH3BOAHTCSA
O6MeH AaHHBIMH MeXAY BHYTPEHHHMH PErHcTPaMH MHKPOMpOLECCOPa, a TaKXKe MeXAy
BHYTPEHHHMH PErHCTpaMH H siueHKaMH NaMsTH.

[pn BbimoMHEHHH 3TOH KOMaHabl codepXKHMoe perucTpa R mnepecbinaercsi B
peructp RI, npuuem B peructpe R coxpaHsiercsi npexkHee 3HaueHHe NAHHBIX.

Jlns nepechlOK AaHHBIX MeXAY aKKyMYJTOPOM H siueiKoH namsaTH B KauecTBe
aapeca suefikH NaMATH MOXeET ObiTb HCMOJAb30BAHO TAKXKE COMEPXKHMOE PErHCTPOBbLIX
nap BC uwan DE. Toraa ans 3anucH B namsiTbh JaHHbIX W3 aKKYMYJSITOpPA HCMOJbB3YIOT-
csi onHoGaiitoBble komanasl STAX B wan STAX D, a npu o6parHoii nepecbiike —
LDAX B uau LDAX D. Azxpec siueiikn namsiTh ajsi o6MeHa ¢ aKKyMYJsiTOPOM MOX-
HO 3a1aTb TAKXE€ C MOMOLUbI0 Tpex6aHTOBbIX KOMAHA ¢ HEMOCTPeACTBEHHOH ajpeca-
udel. B 3TOM csyyae ANl 3anHCH JaHHBIX H3 aKKyMyJATOPa B MaMATb CJYXHT
komanaa STA ADR, aas o6patHoit nepecbiniki — LDA ADR. '

C nomotubio AByx6aiitoBoit komaHasl MV1 R, D8 (R — 6ykBeHnoe HauMeHOBaHHe
peructpa HJH siuelKH naMmsATH, aapecyemoii no comepxkxumomy HL) MoxHO 3anu-
caTb onepaHA B JIIOGOH 8-pa3psiiHblii PErHCTP MHKPOMpOUECcopa HJH AYeHKY MaMATH.
Onepannom 31ech 6yaeT cOAepXKHMOe BTOPOro GaiTa KOMaHAbL.

I'pynna xomaHg ABYX6aHTOBHMX NepPechUIOK AaHHBIX. TpexGaiToBbie KOMaHAbI
LXI B, D16, LXI D, D16, LX1, H,D16 cayxart ai1s HenocpeacTBEHHOH 3aMHCH B cO-
OTBETCTBYIOLLHE PerHcTpoBble napbi 16-pa3psiaHoro onepanaa DI16.

Hcnonbzys komauget SHLD ADR, LHLD ADR, moxHo opraHu3oBaTb mnepe-
CBbIIKH [aHHbIX MEXAY PErHcTPoBOi napod H siueKOH MaMATH, HENoCpPeACTBEHHO
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Ta6aunua 1.3

14

OARHOFAATODME MEPECHJIKHU

MOV R1,R $15/7 4 R ---> R1.

MVI R,BS $17/10% BS ---> R.

8TAX YZ P70 A ---> M(Y2).
LBAX YZ P 7 8 M(YZ) ---> A.

8TA ABR ] 13 A ---> M(ABR).
LBA ABR } 13 3§ M(ABR)---> A.

KOMAHAN BBOAA U BHBOAA

IN N 3103 (N) -=-=> A.

OUT N $103 A --->(N).
APUOMETUYECKUE U JIOFMYECKUE OMEPAUMU C OAHU
CHC*® 143 Cc --=>C.

8TC*® 143 1 --->cC.

CMA 143 A -=-> A.

DAA* $4} AECATUYH. KOPPEKUMA.

APUOUETUHECKUE U NOrMYECKUE OMEPAUMM C ABYM
S-BUTODHE OfEPALMU

ABD’ R 14/7]) A+R --=)> A. ABI' B8 7%
ABC’' R §4/7) A+R+C ---> A, ACI' D8 7%
8U3° R 14/7s A-R --=> A. SUI’' BS 17}
8BB’ R 14/73 A-R-C ---> A. SBI' B8 7%
ANA® R §4/7} AAR ---> A. ANI' BS 7}
ORA' R §4/7} AVR ---> A. ORI® B8 7%
XRA® R 14/7} A®R ---> A, XRI® BS 37}

KOMAHAN CABUI'A COAEPW. AKKYMYJNATOPA

RLC’® 143 CABAr BAEBO.

RAL'®' j4) CABUr 3NEBO YEPE3 BUT NPU3HAKA C.
RRC’® 43 CABAr 3MPABO.

RAR’® 143 COABUr BIMPABO YEPE3 BUT INPU3HAKA C

CMEUMAJIbHNE KOMAWUAHN KOouAU AN
EI }4} PA3PENMEHUE NPEPH3AHUA. CALL

BI 14} 3AMNPEREHUE MPEPHNBAHUA. C-CON
HLT 173 OCTAUOB. R8T

NOP 145 XONOCTASl ONMEPALIMA.

®OPMAT PEr'MICTPA P

B7? B6 BS B4 B3 B2 Bl BO RET

§ 2 0 ACO P 1 C R-CON
YCNO3HHE OBO3HAYEHMA

’ - KOMAMAA OKA3W3AET BO3IEH#CTBUE
v - KOMAHOA OKA3W3AET BO3NEACTBUE
e - KOMAHOA OKA3WBAET 303JE#CT3UE
R,R1 - COAEPXVMOE PEruCTPOB A, B, C,

BONBNEE YUCNO TAKTOB KOWMAUAW C
XPAHANMMCA B TMAMATU

Yz Z("-)(' - COAEPXMMOE PEriCTPOBOi* lNAPH BC
Yz - COAEPXMMOE PErMCTPOBO# [APH BC
Yz - COAEPXMMOE PErMCTPOBO# MAPH 3C

(YZ 3 MHEMOHUKE COOTBETCTBYKNN
8P - COAEPXWMOE YKA3ATENA CTEKA MEP
BB - 8-PA3PAlHHH% OMEPAHA (COAEPXWHO
(N) - COAEPXMMOE MOPTA BBOAA WX BLB
B16 - 16-PA3PSA0HHA OMEPAHA (COAEPXUM
ABR - 16-PA3PALHEA AINPEC B TPEXBAATO
M( ) - COAEPXMMOE SAYE#AKU MAMATU (AAPE
-CON - YACTb MHEWOHWMKM KOMAMAW, OMNPEA

BW30BA ¥ BO3BPATA W3 MNOAMPOrPA
NZ, Z, NC, C, PO, PE, P WU M)
KOMAHAM NPY BHWIOAHEHMM YCJOBUS



ABYXBEAATOBME TMEPECHIKK
LXI YZ,Di6 110} Dié6 ---> YZ.

SHLD ADR $165 H ---> M(ADR+1), L --> M(ADR).

LHLD ADR 1165 M(ADR) ---> L, M(ADR+1) ---> H.

PUSH YZ%% 11y YZ ---> M(BP-1) M(8P-2),
56 sP-2 ---> SP.

POP YZ 1105 M(BP) M(BP+1) ---> YZ,

(POP® PSW) SP+2 ---> BP.

SPHL -1 HL ---> SP.

OEMEM BAATAMMU

XCHG } 43 HL <--> DE.

XTHL $1S§ H <--> M(BP+1), L <--> M(SP).

¥ OMEPAUIOM

INR'’* R 157105 R+¢i ---> R.

DCR'** R 15/105 R-1 ---> R.

INX Yz PS5 YZ4l ---)> YZ.

peX 7 PS5 1 YZ-1 ---> YZ.

1 ONEPAUAAMU

A+DS ---> A. CPI' DS § 7 3 YCTAMOBKA NPU3-
A+DB+C ---> A, CMP®' R $4/71 VWAKOB B COOTB.
A-DS ---> A. C A-D8 UM A-R.
A-B8-C ---> A.
AADS ---> A. 16-BUTODHE OlEPALMK
A\/B8 ---> A, BAB'®' YZ § 103 HL+YZ ---> HL.

A ® BS ---> A.

KOMAMAHN TMEPENAYU YTIPABJIEHUA
PCHL } 8§ HL ---> PC.
JMP  ABR §}103 ADR ---> PC.
J-CON ABR 103 ABR ---> PC.

DH30BA U DO3BPATA U3 MOAMNPOIPAMMH

ABR 1§ 17 } PC ---> M(SP-1) M(8P-2) ,ABR ---> PC.
ABR 311(17)3 PC ---> M(SP-1) M(SP-2) ,ABR ---> PC.
X [ BRY) § PC ---> M(SP-1) M(SP-2),

ABD ---> PC, THE X=0,1,...,7,

ABB COOTB.PABEM OH,SH,10H,
1SH,20H ,2SH,30H , 38H.

$ 10 § M(SP) M(SP+{) ---> PC,

§ S(11)§ SP+2 ---> SP.

HA BCE TMPU3UAKHK

HA MPU3HAK C

WA BCE NMPU3NAKM, KPOME NPU3MAKA C
B, E, H, L WIN AYEAKK TAUATU M(HL).
OOTBETCTBYET PABOTE C OlEPAHAOM,

s BE, HL UNU PEFUCTPA SP
uau DE
, DE, HL UnM PSW
X KOMAWA 3AMEMSIETCS MA D,D,H,SP UAU PBW)
EA BHIOJIMEHMEM KOMAHAM
E BTOPOO EAATA ABYXBAATOBO# KOMAHIM)
OIA C HOMEPOM N (N=0,1,...,25%)
OE BTOPOrO M TPETBEFO BAATA KOMAMAH)
BOit KOMAHAE
C SMEAKM YKA3AH B CKOBKAX)
ENSIVMAS YCNOBUE MEPEAAYM YNPABNEHMS,
MMM (-CON D MHEMOHMKE 3AMEMSIETCSI MA
. B CKOBKAX YKA3AHO YMCNO TAKTOB
NEPEAAYM YTIPABNEHUA
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ajpecyeMoil M0 COLEPXXHMOMY BTOPOro H Tperbero GalitoB komaHabl. OcrasbHble
KOMaH[bl 3TOH rpYNnbl OCYILECTBJAIOT MepPechbiiKH C ajpecaudedl No ykKasaresio
creka SP. C nomownsio komang PUSH B, PUSH D u PUSH H coaepxumoe perucr-
posbix nap BC, DE n HL 3anucsiBaerca B crek. [To komanze PUSH RSW B crek
3aMUCbIBAIOTCA AaHHbIE H3 aKKymyJasitopa u peructpa npusuakos. Komauas POP B,
POP D, POP H cayxar aas nepecbiikh 16-pa3psiiHOro c/oBa H3 siueek naMsTH,
aapecyeMmbix ykasaresiem cteka SP B coorBercrBylollylo napy peructpos. Komanaoi
PSW jaHHble M3 cTeka MepechidioTcsi B AKKYMYJATOP H pPerHctp npuaHakos F.
Taknum ob6pasom, komanga POP PSW wmoxer naMeHATb Bce GMTHl perHcTpa rnpu3Ha-
koB F.

Komanna SPHL nossonsier 3anectn aapec M3 peructpoeod napel HL B yka-
3atenb creka SP.

I'pynna komanp BBopa-BwBOga. MHKponpoueccop HMeeT Bcero JBe KOMaHAbl AJs
BBOJa-BbIBOAA AAHHBIX.

C nomoiubio komanasl BBoga IN N MoxHO nepenncatb 6aliT gaHHbIX B perucrp A
MHKporMpolieccopa H3 ofHoro noprta Beoaa. Homep nopra (ot 0 go 255) onpenens-
eTcsl BTOPbIM GaHTOM KOMaHAbl.

Ananoruuto no komange BbiBoga OUT N Gailt naHHbix M3 perucrpa A MHKpo-
npoueccopa 6yner nepenHcaH B J060# H3 256 NOpPTOB BLIBOJA, adpecyeMbiX BTOPLIM
6aiiToM KOMaHbl.

I'pynna komanp obmena. B stoit rpynne takxe Bcero ase xomanan: XCHG —
417 o6MeHa cofepXHMbIM Mexay perucrposbiMH napamu HL n DE; XTHL — ans
o6MeHa cOomepXHMbIM MexAay perncrpooii napoi HL w aueiikamu namsartu, anpe-
cyeMbiMH MO yKa3atesio creka SP (npH ee BbIMOJHEHHM COCTOSIHHE YKasarteas cTeka
He H3MeHsieTcs).

I'pynna komana apH@MeTHYECKHX H JOrHYECKHX ONepauHii C OANHM ONepaHAOM.
C nomowbio komahasl CMC MOXHO M3MEHHTb 3HAaueHHe GUTa NpH3HAKa repeHoca
Ha NPOTHBOMNOJIOXHOE, T. €. HHBePTHPOBAaTb NpH3HaK nepeHoca. Komanaa STC nosso-
JisieT yCTAHOBHTb 3HAYeHHe NpH3Haka nepeHoca B |. 3Hauenus Bcex GHTOB B pe-
rucrpe A MOXKHO MHBepTHpOBaTb, npumenuB koManaly CMA. Komauna DAA npenna-
3HAYeHa AJISi BbiMOJHEHHA ABOHYHO-NECATHUHOrO CJOXEHHS. '

Yacto npu HanucaHHu nporpamm Hcioab3ylorca Komawasl INR R, DCR R,
INX YZ, DCX YZ, cayxaiune AJsi yBeJHYEHHS! WJIH yMeHbLIEHHS 3HA4YeHHSI COAep-
KHMOTO perucTpa, siueMkH mamsaTH WM perncTpoBoit mapol HA 1. MHorue KomaHabt
3TOH Trpynnbl BO3AeHCTBYIOT Ha pasJiHuHbie OMTbl perucTpa npu3Hakos (taba. 1.3).

I'pynna komanp apH@)METHUECKHX H JIOTHYECKHX ONMepPauHii ¢ JABYyMs onepanjamH.
[Tepen HauanoMm BbimoJiHeHHs MI060OH KOMaHAbl M3 3TOH TpynMmbl OAHH H3 ONEpaHAOB
LOJKeH ObiTb nmomelueH B peructp A, a Apyro#f (eciiH koMaHaa oaHoGaHToBasl) —
B OAHH M3 8-pa3psAaHbIX BHYTPEHHHX PErHCTPOB MHKPOMPOLECCOPA HIH AUEHKy nams-
TH, agpecyeMylo coaepxHMbIM peructpoBoit napsl HL. B aByx6aiitoBoit komaunae
3HayeHHe BTOPOro OnepaHia 3ajaeTcsl HermocpelicTBEHHO BO BTOPOM GaiTe KOMaHABI.
Pesy/ibTaT BbINOJHEHHS! KOMaH/bl MOMeIAeTcsl B pernerp A.

Komauast ADD R waun ADl D8 nossoasioT caoxuTh aBa onepanaa. CiaoxeHue
ABYX OnepaHaoB co 3HauyeHHeM 6uta nepenoca C npoucxoaut no Komanne ADC R nau
AC1 D8. BblunTaHHe H3 aKKyMYJasiTopa BTOPOrO OMepaHAa M yueT 3HaAueHHsi GuTa
3aema C npouspoaurcs coorBetcTBeHHo komaHaamu SUB R, SUI D8, SBB R nau
SBI D8.
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Onepauns nopaspsifiHOro JIOFHYECKOro yMHoXeHHus (omepauus M, o6osnauaercs
3HAKOM /\) COMEPKHMOrO aKKyMYJiTOpa CO BTOPbIM ONEPAHIOM MPOMCXOLHT MpH
pbinosHeHnH komatibl ANA R uan ANI D8. Ilpu sTOM pe3yibTaToM BbiOJHEHHS
KOMAaHAbl fIBJseTCA 8-pa3psiiHOe NBOHYHOE YHCJO, OTIe/bHbie pa3pslbl KOTOPOro
paBHbl | TOMIBKO TOrla, KOria COOTBETCTBYIOLIHE pa3psifbl Y 0GOHX OMEpaHA0B TaKKe
paBHbi |.

[pu BBINONHEHHH TOpa3psAAHOro JOruyeckoro choxenuss (onepauusi WJIH,
o6o3Hauaerca 3HakoM \/) ¢ nomouwbio komaHabl ORA R uin ORA D8 o6pasyercs
JIBOHYHOE YHCJIO, OTAeJibHble Paspsiibl KOTOPOro pasHul | B ciyuae, KOrAa cOOTBET-
CTBYIOILHE Da3pslbl KAKOTo-AHGO OAHOrO HJAH OGOMX ONMEepaHioB Take paBHbl |.

PesyabratoM BbinoJHenHs onepauun HMckiouatouiee MJIM (o6o3nauaercs 3Ha-
koM @) komauzamu XRA R nan XR1 D8 sBasiercsi Ga#r, oTaesibHble paspsiibl Ko-
TOpOro paBHbl | TOJbKO TOrJa, KOrja COOTBETCTBYIOILHE Pa3psilbl ONepaHiOB HMeEIOT
IPOTHBOMOMIOXKHbIE 3HAUEHHS.

PaccMoTpuM npumep passMuHbIX JOTHYECKHX onepaunil Hal ABYMS ornepaHiamH.

[epBblit onepany 10010011
Bropo# onepaun 11001110
Peaysbrar onepaumii: A 10000010

vV o ltrotrl1111

e o0l1olr11o01

[Tocsie BBINOJIHEHHSI PAcCMOTPEHHbIX KOMaHL Jorduyeckoi o6paGOTKH ABYX ore-
panpoB 3xHauyeHns npusnakoB C u AC perucrpa npuanakos F Bceraa pasub 0.

Komauast CMP R u CPl D8 nossossiior cpaBuuBaTh ABa onepanaa. Cpase-
HHE MPOHCXOAHT BbLIYHTAHHEM H3 MEpPBOro OMNepaHAa, XpaHAIOLLIerocs B aAKKyMyJs-
Tope, Broporo. Eciu B pesysbrarte onepaudH BbIYHTAHHA OKaXKeTcs, 4TO oOnepaHibl
paBHbl, TO MPH3HAK HYyJsl ycTaHaBAuBaercs B |, ecliM ke 3HAaueHue onepawia,
XPaHUMOTO B aKKyMyJISITOPe, MeHbli€ 3HayeHWs BTOPOro OMepaHia, TO YCTaHaB-
nuBaercs B | npusHak nepexoca C.

Ectb B cHcTeme KOMaHA mukponpoueccopa komauas DAD B,DAD D, DAD H,
DAD SP, nospossiiolihe cl0XHTb ABa 16-paspsiaubix unciaa. OQHO H3 3THX uHcen
JIOJKHO GbITb 3amucaHo B peructposyio mapy HL, a apyroe — B perucrposylo napy
BC, DE, L. uan SP. Peayabtar cioxeHus nomeuwiaetrcs B napy HL.

lFpynna Komaux CABHIOB comepXHMOro akkymyastopa. Ha puc. 1.2 cxemaru-
yecKH [10Ka3aHO, KaK TMPOHCXOIHT CABHT COLEPXKHMOIO aKKyMyJsTOpa BJIEBO HIH
BnpaBo komaHgamu caBura RAL u RAR u komaHgamu nukanueckoro ciasura RLC
u RRC. B onepaunsix cisura yuacrsyer 6ur nepewoca C perucrpa npusHakoB F.
[Ton Bo3neficTBHEM KaXXA0H H3 3THX KOMaHL IIPOMCXOAHT CABHI COJAEPXKHMOTO
aKKyMy/fTOpa TOJNbKO Ha OaHH pa3psa. EcaH Heo6XOAHMO CABHHYTb COAEpKHMOe
aKKyMyJATopa Ha GoJiblliee YHCJAO pa3psjoB, TO KOMaHIy CABHra CJaelyeT [OBTOPHTH
Tpe6yemMoe 4HCJIO pas.

Ipynna komaup nepepaun ynpasieunss M paGoTH c noanporpaMmamu. ITH
KOMaHbl HrpaioT 0co6ylo PoJib B OPFaHH3allHH BBIMOJHEHHA nporpamM MHKpoOBM.
[Toka B nporpamme He BCTpeyaloTcst KOMaulbl 3TOH rpynibl, cyeTydk komaua PC
IIOCTOSHHO YBEJHYHBAeT CBOE 3HAYeHHe M MHKPOMpPOUECcOp BBIIOMHAET KOMAaHAY
3a KOMaHAoH B MOpsilke HX PACMOJOXKEHHS B MaMATH.
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[Topsinok BbIMOJHEHHA MpoO-
rpaMmbl  MoXeT ObiTb H3MEHEH,
€CJIH 3aHECTH B PETrHCTp CYETYHKa
KOMaH4  MHKponpoueccopa KoA
ajpeca, OTJHYAOLIHHCA OT aapeca
ouepenHOH KoMaHabl. ITO BbI30OBET
nepeaayy ynpasJeHHs pa6oToi
MHKpoMpolueccopa Apyroi 4YacTH
nporpaMmbl. Takas  nepeagaua
ynpasjeHHss (MJIH nepexoa B
nporpaMme) MoOXeT ObiTb BbINOJ-
HeHa c MoMoublo Tpex6anToBoH
KOMaHAbl  6e3yc/lOBHOro  mnepe-
xona — JMP ADR. Kak Tonbko
TAaKask KOMaHAa BCTpPeTHTC B
nporpaMme, B pPErHCTD CUYETYHKA
Puc. 1.2. CxeMa BbINOJIHEHHS KOMaHA CABH- komaHg PC  MuKponpoueccopa
ra CoaepXHMOro akkyMmyasropa 3anuuwercs 3HayeHHe ADR. Taknum

o6pa3oM, cJjepyolled KOMaHLOH,
KOTOPYIO BBbIMOJNHHT MHKpOMpoueccop Bcled 3a komaHpoi JMP ADR, 6yaer rta,
KO/ onepaudd KOTOpOiH 3anucaH B siyeHike ¢ agpecoM, paBiibiM 3HauyeHuio ADR.

Besyc/oBHyIO mnepenayy yrnpaBJeHHSi MOXHO MPOH3BECTH TaKXKe Mo KoMaHae
PCHL, B pe3yabrarte BbiloJiHEHHS KOTOPOW MPOH30HAET Mepeaaya ynpasjeHHs Mo
ajpecy, xpaHsiwemycst B perucrpoBoit mape HL.

Kpome komaHabl 6e3yc/lOBHOroO nepexofa MHKPOMpOLEccOp MMEeeT BOCeMb Tpex-
6alTOBbIX KOMaHI ycJOBHOro nepexoaa. [IpH nosiBieHHH KOMAaHAbl YCJIOBHOrO ne-
pexoaa nepenaya YnpaBJjeHHs MO ajpecy, YKa3aHHOMY B KOMaHIe, MPOMCXOLHT
TONBLKO B CJyuyae BbINOJNHEHHs onpejejeHHOro ycaosua. Ecau ycioBue He ynosset-
BOPSIETCSl, TO BbIMONHSIETCA KOMaHAa, HEMOCPEACTBEHHO CJEeAylowas 3a KOMaHAoH
YC/IOBHOTO Mepexoaa.

YcnoBusi, ¢ KOTOpPLIMH OMEPHPYIOT KOMAHABI YCJOBHOH Mepenaud ynpaBJeHHs,
onpenensioTcsl cocTosiHHeM GHTOB (pa3psinoB) perHctpa npusHakos F:

NZ (NOT ZERO) — HeHyJieBo# pe3yabraT Z=0;
Z (ZERO) — HyJeBOH pesyabraT Z=1I;
NC (NO CARRY) — orcyrcTBHe nepeHoca, C=0;
C (CARRY) — nepeHoc, C=1;

PO (PARITY ODD) — ueuerHblii pesyabtat, P=0;

PE (PAPITY EVEN) — ueTHblt pe3yabtat, P=1;

P (PLUS) — YHCJIO HeoTpHuaTenabHoe, S =0;

M (MINUS) — YHCJO oTpHLAaTeNbHoe, S=1.
OTH YCI0BHSI NOBEPSIIOTCS COOTBETCTBYIOUIHMH KOMaHAAMH YCJIOBHOrO rnepexona:
JNZ ADR, JZ ADR, JNC ADR, JC ADR, JPO ADR, JPE ADR, JP ADR, JM ADR.

[Npu HanucaHHH NpPOTpPaMM MOXKHO BBIAEJHTb OLHHAKOBbIE MOC/IEA0BATEJIbHOCTH
KOMAHJ, HEpPeAKO BCTpeuaiolitHecss B pasHbix uacTtax. Has Toro utobbl MHOTOKpPaTHO
He TNepenuchiBaTh TaKHe MOCJeN0BaTe/bHOCTH KOMaHA, HX OOBEAHHAIT B MOANMPO-
rpamMmbl. B J11060# uyacTH OCHOBHOM MporpaMMbl NMPOrPaMMHCT MOXET [OCTaBHTb
Tpex6aiiToBylo KoMaHay GesycaosHoro BwizoBa noanporpammbl CALL ADR, Bo BTO-
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poM H TpeTbeM 6aiiTaXx KOTOpPOH yKa3niBaeTcs aapec Bbi3biBAEMOH [IOANPOrpaMMbl.
Buinosntedne komanasl CALL ADR HauuHaercst ¢ noGaiTOBOH 3achblIKH B cTeK
ajpeca cJjeaylouledl nocie 3TOH KOMaHIbl siUEHKH MaMsATH. JTOT alapec Ha3blBaeTCs
aapecoM Bo3Bparta M3 noanporpammbl. [Ipu yxoae Ha noanporpamMmy ero Heo6Xxo-
MMO 33MOMHHTb AJSl TOro, YTOObI MO OKOHYAHWH BHIMOJHEHHs! MOANPOrpaMMbl Bep-
HYTBCSl K MPOAOJKEHHIO BBIMONHEHHS OCHOBHOH MPOrpaMMbl.

[Tocne 3anuch B cTek aapeca BO3BpaTa H3 MOANPOrpaMMbl B CYETUMK KOMaHL
PC wmukponpoueccopa 3arpyxaercs 3Hauyenue ADR, T. e. axpec nepBo#t KOMaHabl
Bbi3biBaeMOl noanporpaMmmbl. Takum 06pa3oM, ynpaBjieHHe H3 OCHOBHOH MpOrpamMmbl
nepefaeTcss Ha Bbi3biBaeMyio MOANPOrpamMy.

Brinonxenne noanporpaMmbl Bcerla 3aKaHYHBaeTcs KOMaHAOH BO3BpaTa M3
OANPOrpaMMbl, HanpHMep, OLHOGAHTOBOH KOMaHAOH G6e3yc/JOBHOro BO3BpaTa H3
noanporpammsl RET. Tlpu 3toM coaepxuMoe cTeka, T. e. aapec BO3BpaTa M3 MoA-
nporpammsl, nepecsilaetcsi W3 creka B peructp PC Mukponpoueccopa H ynpasJeHHe
BHOBb Mepeaaercsi OCHOBHOH Mporpamme.

Kpome Ttpex6aiitoBoit komanas CALL ADR Ge3yciioBHOro Bbi3oBa MOAMPO-
rpaMmbl, pacnoJjiaraemMoil MO MPOH3BOJILHOMY anpecy, B CHCTeMe KOMaHA MHKpPO-
npoleccopa HMeeTcsi BoceMb oaHOGaiTOBbix koMaua RST 0—RST 7 BbizoBa nox-
NpoOrpaMM, pacnofioXXeHHbIX no (HKCHpPOBaHHBIM aapecam. [lossjeHne B OCHOBHOM
nporpamme JIOGOH H3 3THX KOMaHA Bbi3blBAeT 3aMHCb B CTeK ajpeca BO3BpaTa
M3 NMOAMPOrpaMMbl H mepefauy YrnpaBjleHHs HAa COOTBETCTBYIOLLYIO siueHKY MaMsTH,
rae pacrnosoXeHa nepsas KoMaHaa noanporpammbl. COOTHOLIEHHE MeXAy KOMaHAa-
Mh RST 0—RST 7 u wecTHaauaTHpH4YHbIMH a4pecaMH siueek NamsATH, Kyaa nepe-
JaeTcsl ynpapJieHHe MPH HX BbIMOJHEHHH:

Komanoa Adpec nauasa Komanda Adpec nawasa
noonpozpammet nodnpoepammot
RST 0 0000H RST 4 0020H
RST 1 0008H RST 5 0028H
RST 2 0010H RST 6 0030H
RST 3 0018H RST 7 0038H

Kpome komaHabl 6e3yc/iOBHOrO Bbi30Ba W BO3BpaTa W3 MOANPOrpaMM, B CHcTeMe
KOMaHJ HMeeTcsl BOCEMb KOMAaHA YCJIOBHOIO Bbi30Ba MOAMPOrpaMM U BOCEMb KOMaHI
YC/IOBHOTO BO3BpaTa H3 MOANPOrpamMM, AeHCTBHE KOTOPHIX OMNpeaefsieTcsi, TaK ke
KaK Yy KOMaHJI YCJOBHOH MepefauH ynpasJieHHsl, cCOCTOSIHHEM peructpa mpu3Hakos F.
Ecan yciaoBue a/1s BLIMOJHEHHS KOMaHAbl OTCYTCTBYET, TO BbI30B MOANMPOrpaMMbl
HJIH BO3BPAT M3 Hee He BBIMOJHSAETCH.

I'pynna cneunanbHuix komaua. Komanza NOP 3toil rpynnbl He NPOH3BOAHMT
HHUKAKHX OMnepallMii, OAHAKO TaK KAaK OHa BbIMOJHAETCS 3a Onpeje/eHHOe Bpems,
€e MOXHO HCMOJIb30BATb B NporpamMMax AJs 3aaaHHs BpeMeHHbix HHTepBaJsoB. [1po-
TPaMMHCTBl HCMONbL3YIOT 3Ty KOMaHAy TaKXe MpH OTJaiKe NporpaMM, 3amHcbiBas
ee Ha Mecto ynaneHHbix. [TosiBnenne B nporpamme komanabl HLT Bener k ocraHoBy
BLIMOJIHEHHs] MporpaMMbl. [IpOAOMIKHTD BLIMONHEHHE MPOrpaMMbl MOMHO TOJBKO
nopauveit curiana «C6poc» uan «[IpepbiBaHue» Ha COOTBETCTBYIOLUHE BXOAbl MHK-
ponpoueccopa. [eiicrBue komana El (Paspewenne npepoiBanua) u DI (3anper
npepbiBaHus) GyldeT PacCMOTPEHO B NMPHJOXEHHH.

19



1.2. MporpaMmHpoBanHe B MALIHHHBIX KOAAX

MukponpoueccopHble ycTpoiicTBa H MHKpoIBM BbINOJHAIOT cBOH (yHK-
UHH B COOTBETCTBHH C NpOrpaMMaMH, COCTaBJEHHbIMH M OTJaXXeHHbIMH pa3pa6oT-
yMKaMH W 3aNHUCaHHbLIMH 3aTeM B mamsTb MawuHbl. [Ipu paspaboTke u orsanke
MHKPOIBM Heo6x04MMO yMeTb MHCaTb MPOrpaMMbl B MALIMHHBIX KOZaX.

Kakum e o6pasoM cocTaBJsilOT Takue nporpaMmbi? PaccMoTpuM npocToit
npumep. TpeGyercsi cocTaBUTb nporpamMmy paGoThl CMeLHaNH3HPOBAHHOTO MHUKPO-
npoueccoproro ycrpoiicrBa. [Tycts B Hem uMelotcs gBa nopra: BBofa D2 u BbiBOsa
D4. K nopty BBoga D2 no .uHHH, CBA3aHHOH C ero MJaill¥M pa3psiioM, MOAKJIO-
yeHa kHonka Sl, a Kk mopty BbiBoga D4 no JMHUSAM, CBSI3aHHBIM C €ro AByMSI MJaf-
WHMHK pa3psilaMu, MOAK/MIOUEHbl OBa cBeToAHoAa. PyHKLUHOHA/MbHAA CXeMa 4YacTH
aToro ycrpodcrsa npuBeseHa Ha puc. 1.3. Jewndpatopnt D1 u D3 cdopmupyior
curHaast «BuGop moayas 1» CSI u «BuiGop moayas 2» CS2, caykawwue s
aKTHBH3aLUMK COOTBETCTBYIOWwHX mnoptoB. [Ipu 3ToM gewudparopsl BKIOYEHbI
TakMM 06pa3oM, YTO 3TH CHTHAJbl TMOSIBJASIIOTCS TOJbKO TOrja, KOrga Ha MJafuHx
BOCbMH pa3psiiax LWHHbl ajapecoB Bo3HHKaloT kKoabl 0000 0001 u 0000 0010 co-
oTBeTcTBeHHO. B Takom cuayuae roBopsiT, yto mopt D2 BkaOueH Kak yCTpPOMCTBO
c HomepoM |, a nopt D4 — ¢ Homepom 2. lanee nopt D2 6ynem Ha3biBaTh noprtoM 1,
a nopt D4 — noptom 2.
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Puc. 1.3. ®parmMeHT ¢yHKUHOHAJIbHON CXeMbl clieLHaJIH3HPOBAHHOIO yCTPOUCTBA

HonycTHMm, uyTo oT ycTpoficTBa TpeGyerTcsi BhIMOJNHEHHe caelylowefl 3afauH.
B HcXogHOM cOCTOSIHHH, MOKa kHomka S| He HakaTa, cBeToAHOA V| NOMKEH ropeTh,
a cserogHoa V2 Her. EcqH KpaTKOBpeMeHHO Ha)xaTb Ha KHOMKY, TO cBeTogHoA VI
gomxeH Ha 0,25 ¢ noracHyTb, a csetofHox V2 3aroperbcs. [Tocae sToro B TeueHHe
0,5 ¢ ycTpoficTBO He JOJIXKHO pearHpoBaTb Ha Ha)KaTHe KHOIMKH.
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Koneuto, Hcnosb3oBaTh MHKPOIBM st pewleHdst Takoél npocToit 3ajauu He-
11e1eC000pa3Ho, HO [/ 3HAKOMCTBA C NPHUHUHMNAMH COCTaBJEHHS MPOrPaMM HMEHHO
TaKasi 3ajlaua HaM H HYXHa.

Hrtak, nporpamma f0J/)KHA HAauWHATbCS € 3aMHCH B NOPT 2 KOMOGHHALHH GHTOB
(0000001. VimenHo npu 3ToM ycaoBuu V1 roput, a V2 noraweH. 3aTem no KomaHe,
BBOJA colepumoe nopta | mnepecbliaeTcd B aKKyMYJasiTOp H aHaJu3HpyeTcsi, He
MOABWJCA JIH Hy/Jb B MJajlleM paspsiie, UTO MOXET GObiTb TOJbKO MPH HAXKaTUH
Ha kHonky. Eciau kHomka He Ha)kata, TO onepauusi nosropsiercsi. B npoTHBHOM
cayyae B nopt 2 mocbiaercst kom6uHauusi 00000010 (cseromnonm V2 ropur, VI
noraweH). locne storo mukponpoueccop B Teuedue 0,25 ¢ He QO/KeH NPOH3BOAHTD
HHKaKHX onepauHfi ¢ nopTamu, a 3ateM focsae 3agepxkH, paBHoii 0,5 ¢, BHOBb
nepedTH K Hayaay Halledl nporpamMMmbl. DTH 3aA€PXKKH MOXHO GyleT BbINOJHHTb
NPOrpaMMHO € MOMOLLBIO ClleLHabHO# MOANPOrpaMMbl.

3aHeceM BCe MepeyHcJeHHbe NeicTBMA B Taba. 1.4 M npoHymepyeM Kaxabiii
war. Tabauua — 3To, NO CywecTBy, aJrOPUTM PpelUeHHst NOCTABJIEHHOW 3ajayH.
[peacraBnenne anroputma B BuAe Ta6GauLbl He OueHb yAoGHO. Bosee Harasgubl
CTPYKTYPHbIe CcXeMbl aaropuTMoB.. OHH MOTrYT COCTOSITb BCErO H3 YETHIPEX OCHOBHbBIX
sneMeHToB (puc. 1.4). CTpykTypHasi cxema Hallero aJjroputMa MpHBeleHa Ha
puc. 1.5. CnyiowHbIMH JIHHHSIMH CO CTPeJIKaMH NOKa3aH Xxo4 ero BbinoJHenus. Cnpasa
AaHa nporpamma, noj ynpas/eHHEM KOTOPOH MHKPOMPOLECCOpP BHIMOJHSET aJrOpPUTM.
llitpuxoBble JIHHMUH CO CTPeNKAMH JIHMIIb YKa3blBAlOT Ha COOTBETCTBHE 3JIEMEHTOB
aJIropHTMa H KOMaHA RAPOrpaMMbl. ITH JIMHHK He SBJSIOTCA MPUHALJIEKHOCTHIO
CTPYKTYPHOH CXeMbl H BKJIOYeHbl B JaHHOM CJyuyae TOJNbKO AJISi HATJIAAHOCTH.

BuoBb o6paTHMcs k Tab6a. 1.4 u yBuAUM, YTO NPH BBINOJHEHHH aJITOPHTMA
Hay HeOJHOKPaTHO MNpHAeTcs Bo3Bpawarbcss K waram | u 3. Ilostomy 3TH waru
AOJIXKHBL ObITh 0c060 0603HayeHbl MeTKaMH — MPOH3BOJbHO BblGHpaeMbIMH HMEHAMH.
Ha puc. 1.5 B WITPHXOBLIX NpPSAMOYrONIbHUHKAX B COOTBETCTBYIOLLHX MeCTax CXeM
ajqroputMa nokasasnl 3TH MeTKH. OHH OGbIYHO COfepP)KaT 3HAK [ABOETOUYHS MOCJe
CBOEro HMEHH, a MMeHa MeTOK BbiOMpaloTCA TaKHM 06pa3oM, uTo6bl GbLIO SCHO HX
Ha3HauyeHHe (B paccMaTpHBaeMOM npumepe Gyaem ucnosb3oBaTh mMeTkh HAYAJIO,
BBOM, BPEMY).

Ta6auua l4
ar Bunoaunemoe aefictaHe
1 3anucatb B akkymyastop kog 00000001 u nepecsaatb e€ro B nOpT BLIBO-
na 2
2 BbinoJHHTE MPOrpaMMy, peasiHsyloiyio 3afepxky B 0,5 ¢
3 [Nepecnath coaep>xHmoe nopra BBoga | B akkyMmyJ/siTop
4 [MpoBepHTb cocTOsiHHE HYJIEBOrO pa3psiia aKKyMyJaaTopa
5 Ecau HyneBoit paspsa akkymyasitopa paed 0, To nepefitu k wary 6,
B MPOTHBHOM cJyvae -— K wary 3
6 3anucatbh B akkymyJasTtop koa 00000010 u mepecnaTtb ero B MOPT BbIBO-
na 2
7 BbinosiHuTh nporpammy, peanusyoulyio 3agepxky B 0,25 ¢
8 [MepefiTn k wary 1
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Puc. 1.4, OcHoBHble 3J1eMeHTb Puc. 1.5. AnroputMbl (YyHKUHOHHPOBaHHUS Crie-
CXeM aJrOpHTMOB LLHAJIH3UPOBAHHOrO YCTPOHCTBA

Tenepb, korga cTPyKTypHasi cxema aJropuTMa COCTaB/leHa, MOXKHO MepedTH
K HanuCaHHIO MPOrpaMMbl.

[Moab3ysicb onucaHuem cHcTeMbl KOMaHa U Ta6a. 1.3, MOXXHO NPHUBECTH YCTPO#i-
CTBO B HauaJ/IbHOe COCTOSIHHE C [OMOULbIO MOC/JEAOBATENbHOCTH KOMaHI 3arpyskH
onepaHga B akkymyastop MVI A, 00000001 u BbiBoga 6alita NaHHbIX H3 aKKyMy-
astopa B nopt 2 — OUT 02. 3arem caeqyloT ABe KOMaHAbl, HEOGXOAHMble AJS
OopraHu3aluH BpeMeHHOW 3afep>XKH (MX OelicTBHe Mbl pa3bepeM HECKOJAbKO MO03e),
H Jajee KOMaHAa Ompoca COCTOsiHHSI KHOMKH S1 (T. e. 3HaueHUss MJajllero pas-
psga nopra l). C nomowbio komaHisl BBoga [N Ol nepenuchiBaem colep>KuMoe
MOpTa B aKKyMyJsITOp W [pOBepsieM cOCTOsiHHe ero mJafwero 6uta A(0). Has
3TOr0 BOCAOJIb3yeMCSl KOMaHZOH JOrHYECKOrO YMHOXKEHHSI COJepPXHMOro aKKyMmy-
JAITOPA Ha HemocpedCTBeHHb onepaui (komanga ANI 00000001), comepxxauwiuit
| Tonbko B MJjaawem paspsife. B pesysnbTaTte BblNONHEHUS 3TOH KOMaHAbl B aKKy-
MYJSITOP 3aMHLIETCS KOA, CeMb CTaplUWX PaspsiioB KOTOpPoOro OYAyT paBHbl HYJIO.
3HaueHHe HYJeBOro pa3psja akkymyJsitopa OyleT 3aBHCeTb OT 3HaueHUss MJal-
lero paspsiia KojAa, NMPOYHTAHHOro M3 mopra |, T. e. oT Toro, 6bl1a JIH Haxara
KHOMKa B MOMeHT JeiicTBus komaHuibl IN Ol.

Komanga soruyeckoro yMHOXKeHHst BO3[4eHCTBYeT Ha Bce OHTbI NPH3HAKOB pe-
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ructpa F. B naHHOM ciyuyae Hac HHTepecyeT COCTOsiHHe 6uTa Z — npH3HAKa Hyas,
KOTOpbii YcTaHaBJHBaeTcst B | NpU HYJeBOM COJEePKHMOM aKKyMyJsTopa, YTO B
LAHHOM CJlyyae COOTBeTCTBYeT HaxaToit kHonke. Takum o6pasom, komauaa JNZ
BBOJ/l 6yner nepepaBaTb ynpasienue komauge IN Ol, nomeuenHoit merkoii BBOI,
4O Tex Nop, MOKa MPH3HAaK Z OCTaeTcsl paBHbIM HYJ/IO, Ha)XKaTHE HAa KHOMKY NpHBeleT
K yCTaHOBKe MpH3Haka Z B | M BbINOJHEHHIO MOCJEAYIOUIHX KOMaHI MpOrpamMMmbi.

[pu HanucaHH¥ NPOrpaMMbl Mbl MOJNb30BAJIHCh MHEMOHHYECKHMH O003HaUYeHHSIMH
KOMaHA MHKPONPOLECCOpPa H CHMBOJHMYECKHMH HMeHaMH 1Js MeTok. Koneuno, mpor-
paMMa B TaKOM BHJE He MOXeT GbiTb HenocpeiCTBEHHO BLIMOJHEHA Ha MHKPOIBM,
ee HYXHO [MepeBeCTH HA MAalUHHHbIH HA3bIK — A3bIK [ABOMUHBIX (HJIH OODBEKTHBIX)
kogoB. Tako#t nepeBoa Mbl 6yseM [enaTbh, MOJb3yACh CheLHaNbHbIM GJaHKOM.
B Ta6a. 1.5 npuBegeHa ¢opma Takoro GnaHKa C 3aNHUCAHHOW HA HeM MPOrpamMoi.
ITOT AOKYMEHT NpOrpaMMUCTbl Ha3biBaOT pacnewarkol npoepammol. Kaxkpas crtpoka
Ta6auua 1.5

Anpec Koa Mertka Muemonnka Onepaka KommeHTapHH
| 2 3 4 5 6

0000 | 3EO! HAYAJIO: MVI A, OIH 00000001 — A

0002 D302 OouT 02H 3axeub VI, moracutb
V2

0004 0170CB LXI B, KOHCT! [3agaTtb BpeMmsi 3agepx-
ku 0,5 ¢

0007 | CDIEOO CALL |BPEM4 Bbi3oB mognporpammbt
3alepKKH

000A | DBOI BBO/: IN 0lH BBon Gaiita u3 nopta |

000C | E601 ANI 0lH MackupoBanie  HeMc-
MOJIb3yeMbIX Pa3psiioB

000E | C20A00 JNZ BBOJ INoBTOpUTL BBOA, €CJH
KHOMKa He Haxara

0011 3E02 MV1 A,02H 000000010 — A

0013 D302 OUT |02H 3axeub V2, noracutb
Vi

0015 [ 01B865 LXT B,KOHCT2 |3apartb BpeMst 3alepi-
ku 0,25 ¢

0018 | CDIE00 CALL |BPEM4 Bri3oB noanporpammbi
3aepxKKu

001B| (C30000 JMP HAYAJIO |Bosspatr Ha «HAYA-

O:»

IMoanporpamma 3agep-
KKH

00lE| OB BPEMJI: DCX B YMeHbluuTh Ha | co-
nepxumoe BC

00lF | 78 MOV |AB [Mepecnats B A comep-
XKHUMOe

0020 | BI ORA |C B u C paBHbl Hym0?

0021 C21E00 IJNZ BPEMY Ecau Her, TO nosto-
PHTb LUK

0024 | C9 RET Bosspar B ocHOBHYIO
nporpammy

KOHCTI1 EQU  [52080D [TpucBoeHue YHCIOBBIX
KOHCT2 FQU 26040D 3HaueHUH CHMBOJHYE-

CKHM onepaHaam
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6naHKa pasflejeHa Ha wecTb nosed. [Ipu HanucaHuu nporpammbl NepBOHAYANbHO
Hcnoab3yloT nois 4—6. B nose 4 3anucebiBaloT MHEMOHHYeCKOoe 0603HAaueHHe BbIMOJ-
HsieMOH KoMaHbl, a B 5 — HeoGXolMMbiii onepaHi (aipec nepexoia, Homep MopTa,
HauMeHOBaHHe peructpa H T. A.). OnmepaHa MoxeT ObiTb 3al1aH HeMOCPEACTBEHHO B
BHIE KOHKPETHOTrO YMC/1a HJIH HEsBHO, T. €. eMy MOXKeT GbiTb MPHCBOEHO CHMBOJIHYE-
CKOe HMfl, a KOHKpPeTHOe 3HaueHHe, COOTBETCTBYlOlLlee 3TOMY HMCHH, Onpeje/sieTcs
B JaJ/ibHeillieM NpH MepeBOfe TEKCTa MporpaMmbl B MalluHHble Koabl Koraa onepaun
3ajaeTcsi HemocpeacTBeHHO, TO Mocjae Hero mpocrasiasercs 6ykBa D, H uan B, ecau
YHCJIO NpeiCcTaB/eHO B AeCATHYHOH, WeCTHAALAaTHPHUYHOH WK ABOHUYHOH (opMme COOT-
BerctBenHo. [losie 6 15 KOMMeHTapHeB (MOSICHeHHsi AENCTBHE, BBINOJHSAEMBIX MPO-
rpammoii). Haauuue storo noJs Heo6s3aresbHO, HO €CJIH Bbl XOTHTE, YTOOBI NMPOrpam-
Ma Oblja MOHATHA APYruM, KOMMeHTapHH Heo6XOAHMb.

[Mose 3 3anonHsIOT B Tex cayuasix, Korja HeoGXOAHMO OTMETHTb Haua/lo ¢par-
MEHTOB NPOrPaMMbl, K KOTOPbIM OCYLLECTBJISETCS MePexoa U3 APYrux yacteil nporpam-
Mbl 110 KOMaHje fepelayd ynpapJeHHsi U Bbi30Ba MOANPOrpaMM.

[Moas | 1 2 moxHo 3aMOJHUTL C TIOMOLLBIO TAB/IHILbI KOZOB KOMaH1 MHKpoTrpoliec-
copa KP580MK80A (cm. ta6a. 1.1). DTu nossi Bceria 3amoJHSIIOTCA YHCJAAMH B
lecTHaAuaTHpHYHOH dopme, u 6ykBa H B KoHLe uucia npu 3ToM onyckaercs Ecau
Mbl NP COCTaBJEeHWH [pOrpaMmbi 3ajaeM oOnepaHibl HesBHO, TO B Hauajle HJIH B
KOHLle TeKCTa MpOrpaMMbl OMpelessieM, yeMy >e 3TH OnepaHAbl paBHbl Ha CaMOM
ngene. Ins storo B mose 3 3anucbiBaeM CHMBOJHYECKOe MMSI onepaHia, B noje 4 —
cokpalileHHoe aHrauiickoe caoBo EQU (paBHo), a B nose 5 — AeificTBUTENbHOE 3HA-
yeHWe onepaHaa. B nose 2 3anucbiBaeM KOAbl H COOTBETCTBYIOULHE OMEPaHIbl KOMaHI.
[Mpu 3TOM CHMBO/HYECKHE HMEHA 3aMEHSIOTCH HX AEHCTBHTE/bHbIMH 3HAUYCHHSMH.
IMpu 3anucH 16-pa3psaubix (ABYX6adTOBbIX) OnMepaHOOB M afpecoB B noje 5 Mbi NMpHu-
Jlep>KHBaeMCsl ecTeCTBEHHOH (opMbl, T. €. cJieBa 3anucCbiBaeM ABa CTaplUHX, a Npasee
[ABa MaallWuX pa3psga uucaa. [Ipu 3anHcH KOAOB OnepaHIoB B noje 2 — MOPSILOK
o6paTHbId, 4TO O6bACHAETCA NOPAAKOM 3anucH 6aiToB 16-pa3psiHbIX YKCesn B NaMATh
MHKPOOBM.

IlepBoe 3naueHue agpeca B nose | (azpec mepBoil KOMaHAbl NPOrpamMmbl) BbIGH-
paeTcsi MPOrpamMMHCTOM B 3aBHCHMOCTH OT CBPOGOJHOrO MecTa B NaMATH MHKpoOBM.
[Nonie 3anonHAOT Tak, uTo6Gbl 3HaueHHs, yKa3aHHble 3[eCb, COOTBETCTBOBAJNH ajapecam
siueeK MaMsATH, CONEPIXKAILHX KOAbl KOMAaHL.

[lpu paccmoTpenun cHctembl KoMaHg Bbl y3Hanu o TOM, Y4TO KOMaHAbI GbIBAIOT
O[HO-, ABYX- M Tpex6aiToBble. EcTecTBeHHO, 3TO HaLIO OTpakeHHe H B ¢dopmaTe
noasi 2: oHo MoxkeT cogepxath |, 2 uan 3 Gadira. [losTomy npu pacuere ouepegHoro
ajpeca B nojie | B 3aBMCHMOCTH OT AJIMHBI MPeAUIeCTBYIOULed KOMaH/bl K NpeabiayiLe-
My 3HaueHu10 npH6aBasietcs |, 2 uau 3 (cjeayeT yuHTbIBATb, YTO 3A€Cb UCIO/b3yeTCs
wecTHaauatupuusas apucdmeruka: Hanpumep, 8-+3=B, B+2=D, F43=12
¥ T. 04,). Koabl BTOporo u TpeTbero 6aiiToB B KOMaHAax fepelayd YnpaBjeHHA U
BbI30BAa MOANPOrpaMMbi B MoJe 2 3aHOCUM B TabJHLy B NOCJEQHIO Oyepelb, fnocJe
3anonHeHnss Bcex cTpok mnoast 1. [Ipu stom B noje 2 noayyaem 3anucbh NMporpammbl
B MawWMHHBIX Kogax Ecau Tenepb Koabl U3 MoJsi 2 MOMECTHTb B NamATb MHKpoIBM
Mo ajpecaMm, ykasaHubpiM B moJe 1, To npu nycke MHkpodBM c naua/ibHoro agpeca
(B naHHom cayyae 0000) oHa HayHeT BbIMOJHATbL Hall aJrOPHTM.

Paccmotpum, Kak B MUKpOIBM co3nator BpemeHHble 3aepXKKH. B naHHoM cayuae
41 3TOro ucloabayercst noanporpamma BPEMS. B Bupe noanporpamm, kak npa-
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BUJI0, O(OPMJSIIOT 4acTo MOBTOPsieMble OJHOTHIIHblE 1eHCTBUS, BCTpeyaloutHecs B
pas3/MHUHbIX YacTAX peaju3yemoro aaroputma TakoH MOAXO1 N03BOJSET 3HAUHTENbHO
CIKOHOMHTb TpebyeMblii 06beM naMsATH U CAeJaTh OCHOBHYIO NporpaMmy 6oJiee MOHAT-
HoH. Bmecto Toro yto6bl HEONHOKPATHO NMHCaThb B Pa3HbiX MECTaxX NPOrpaMMbl OQHUHA-
KOBble MOC/e10BaTeNbHOCTH KOMaHJ, MPOrpaMMHCT HCIOAb3YeT TaM TONbKO KOMaHAbl
BbI30BA MOANPOrpaMM, a HY>XHYIO MOC/Ae10BaTeNbHOCTb KOMaH O(pOpM.sieT OLHOKpAT-
HO B BHe NMOAMPOrpaMMbl.

O6paTtHTbCA K NoAmporpavMme NPocTo: B OCHOBHOH MporpamMme [Jsi 3TOTO HYXHO
NMOATOTOBHTb HMCXOAHbie AaHHbIE, MOMECTHB HX B ONpeAC/TEHHble DPErHCTPbl MHKPO-
[1IpoLeccopa MJH siYeHKH MaMATH, M 3aTeM 3allMcaTb KOMaHIy Bbi30Ba HOAMPOrPaMMbl,

[MoanporpaMmbl MOXKHO pacnojaraTh B JI06G0OM MecTe NaMATH, HO OGBIYHO HX
IOMeIaloT cpa3y Mocje OCHOBHOM Nporpammbl. B Tekcre OCHOBHOH nporpammbi
Hallero IlipuMepa HcioJb3yeTcss KomaHaa BbidoBa noanporpammbi CALL BPEMY,
KoTopasi o6/1afaeT olpeaeeHHONH yHHBepCaJbHOCTbI0 K3meHsiss 3HaueHue BCero JMuib
OLHOrO orepaHja, HCMOAb3yeMOro B Hell, MOXXHO B LIHPOKHX Npefesnax’ U3MeHSTb Bpe-
Msl ee BbIMOJHEHHS W cJeloBaTelbHO, Ha Ji060e 3ajaHHOe BpeMs 3alep)KaTb paGoTy
OCHOBHOIi mporpammbl. B paccmaTpHBaemMoM npumepe npu MepBoM BbI30BE MOANPOr-
pammbl ucnonb3yem onepaHa KOHCTI, a npu BTOpOM Bbi30Be MOANPOrpammbl —
KOHCT2. lpu ob6pautennu Kk noanporpamMme 3HaueHHst 3THX ONepaHIOB 3aHOCATCS B
peructposyio napy BC mukponpoueccopa no komawge LXI B, KOHCT! uwau LXI B,
KOHCT2 ocnosHo#t nporpammbl. [Moanporpammy BPEMS MOXHO cpaBHHTB C OOHO-
BUGPATOPOM C MepecTpaHBaeMoli AJHTEIbHOCTbIO HUMMyJbca. [leHCTBUTENbHO, MOXHO
CBETOJHOA MOAK/MIOUHTb HEe MPAMO K BbiBOAY nopTa |, a yepe3 oaHoBHOpaTOp, 3amycka-
eMblii MOMOXKUTENbHLIM (DPOHTOM CHIHA/AA HA BbIXOJE MJajllero paspsiia nopra .
[Tpn 3TOoM asutenbHocTb uMnyabca 0,25 ¢ Ha Bbixoge ojgHoBuOGpaTopa 3anaercs
RC-uenbio. Mcnonb3yemblit HaMu 1porpaMmHblii 01HOBHOpPaTOp MO CTaGHABHOCTH H
/IHaNa3oHy MepecTPOKH AJIHTENbHOCTH BbIXOLHOrO MMIYJ/ibCa 3HAYMTEJIbHO [1PEBOCXO-
JHUT CBOEro 3JIEKTPOHHOTO «IABOHHHKA».

Tenepb paccMoTpuM, Kak pa6Goraet noanporpamma BPEMYI. [To komange DCX B
cogepxumoe peructpoBoit napoi BC Mukponpoueccopa ymeHbliaercsi Ha |, a 3atem
B aKKyMYJSITOp nepecbliaeTcsi cofepxuMmoe perucTpa B u npousBoauTcs onepauus
JIOTHYECKOro CJI0XKEHHs1 ¢ colepkuMbiM peructpa C 3toii peructpoBoi mapel. Ecau
B peructpoBoii nape BC koa eue He cran paBHbiM 0, TO rnocje BbINONHEHHS 3TOH
KOMaHAbl B aKKyMYJ/ISATOpPe OKa)XeTCSl YHCJIO, TaKXKe OTJIHUHOC OT HYJs, H BbINOJHHTCS
KoMmaHgaa ycaoBHoro nepexofna JNZ BPEMY « Hauany noanporpammbl, Bce AeHCTBHS
NMOBTOPSIIOTCS BHOBb. [IpH 3TOM nporpamMMHMcTbl FOBOPSIT, YTO B MPOrpaMMe OpPraHH30-
BaH LHK/I. Bbixox M3 Hero BO3MOXeH TO/AbKO TOrla, KOria B pe3y/bTaTe BbilOJHEHHS
komanapl DCX B B peructposoii nape BC okaxyrcs Bce Hyau. Toraa pa6ora noxn-
NpOrpaMMbl 3aKOHUHTCS BbilloNHeHHeM KomaHabi RET # npousofizer BosBpaT K Bbi-
OJIHEHHIO OCHOBHOH nporpammbl. Jlio6asi noanporpamma Bceraa A0JKHA OKAHYMBATh-
csl KOMaH/Oil BO3BpaTa M3 MOAMPOrpaMMbi.

Bpemennasi 3ajepxka, obecneunBaemas noanporpammoit BPEMS, onpenenser-
csl, BO-TepBbIX, BpeMeHeM, HeOGXOAUMbIM A/51 OJHOKPATHOTO BbiMONHEHHS BCeX KOMaH.
3TOi MOANPOrpPaMMBl, H, BO-BTOPbIX, COEPKHMbIM perucTpoBoii napsi BC. [Mocaeanee u
onpejensieT KOJHUYECTBO NMPOrPaMMHBIX L{HK/OB.

Kak e onpesesuTb 4uc/io, KOTOpOe HalO MOMECTUTb B perucTposyio napy BC
151 3aaaHus BpeMeHHoH 3anepxku 0,5 c¢? Bbinoanenue J11060# KOMaHdbl MHKPOMPO-
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LlecCOPOM 3aHUMaeT cTporo onpefejeHHoe BpeMsi. [TosToMy, 3Has AAHTENbHOCTb Bbl-
MOJHEHUS KaXXAOH KOMaHIbl, MOXXHO BbIYHC/AUTb O6llee BpeMsl OQHOKPATHOrO BBIMOJ-
HeHust noanporpammbi BPEMY. B Ta6a. 1.3 npuBeseHO uyuC/I0 MalIMHHbIX TAaKTOB, B
TeyeHue KOTOPbIX BbIMOJIHAIOTCH KOMaHAbl MUKpOmpoleccopa (MogpoGHO O MalIMHHBIX
TaKTax pacCka3aHo B MPHJIOXKEHHH), OLHAKO 3[ecb OyleM CYHTaTb, YTO AJHTEIbHOCTh
ogHoro TakTa pasHa 500 Hc.

Takum o06pa3oM BpeMsi OLHOKPATHOrO BbIMOJHEHH MPOrpaMMbl COCTaBJsiET
9,6 Mkc. CnepoBatenbHo, 4Js 3ajlaHusi BpeMeHHOil 3agepxku B 0,5 ¢ noanporpamma
BPEMY nosxHa 6bth BbinodHena 0,5/ (9,6 X 107°) =55080 pas. [Monyuennniit pe-
3yJbTar Heo6xoaumo npucBoutb onepanny KOHCT2. [as opraHH3aumd 3afepxKku B
0,25 ¢ onepainy KOHCT! Heo6x04HMO NPHCBOHTb 3HauyeHHe, yMeHblUeHHOe BIBOE.
[Mpu nepeBoge nporpamMMbl B MallHHHble KOAbl M 3aMOJHEHHH MO 2 pacrneyaTkH
nporpamMmbl 3HauyeHHs BTOPOro M TpeTbero 6aiiTOB KOMaHA 3arpyskd perucTpoBOH
napsl BC 00O/KHBI GbITb 3amucaHbl WECTHAAUATHPHUUHBIMU YHCJIAMH.

[1pu nepeBone AecATHYHOrO yMc/ia B LWECTHAALUATHPHUHOE HEOGXOAHMO pa3felHTb
MCXOHOe uHca0 Ha 16, 3aTeM noJyyeHHOe yacTHOe BHOBb pasfenuTb Ha 16. Itor
fnpolecc MOBTOPSAIOT, NOKa MocJeJHee 4acTHOe He cTaHeT MeHblue 16. Ecin Tenepb ero
NpeACTaBHTb B BHIe LIECTHAALATHPUYHOM uudpbl, TO 3TO U Oyaer uudpa crapiuero
paspsja uckomoro uucaa. Cienyownmy uHdpamMH LWeCTHaAUATHPHUHOrO YHcIa 6yayT
OCTaTKH OnepauHii [eJleHHs, 3anHcbiBaeMble B MOCJe10BaTeJbHOCTH O6paTHOM HX
nojyueHHio. EcrecTBeHHO, Bce OCTaTKH JOJIKHBI ObiTb TaKXe MpeACTaBjeHbl B BHIE
wecTHaauaTHpHuHbix uugp. I[Npumep nepeBoga snauesus KOHCT1-—55080 B wiect-
HaALaTHPHUHYIO QOPMY:

52080 |16
52080 3255 |16

0 3248 203 |16

7 192 12

11
Yyrtute, yto 12D=CH, 11D=BH, 7D=7H, 0D=0H. Takum o6pasom 52080D =
=CB70H.

Jlnst nepeBoja lweCTHAALATHPHYHBIX YHCEN B JECATHUHbIE MOXXHO HCIO/Nb30BaTh
tTa6n. 1.6 B cooTBeTCTBHH ¢ Hell Ka)k1OMy 3HAUEHHIO LIECTHAAUATHPHUYHOH wLHPbI
B 3aBHCHMOCTH OT TOro, Kakod pas3psil B YMCJe OHA 3aHHMaeT, COOTBETCTBYET Ofpe-
neeHHoe fecsiTHYHoe uucao. CyMma BceX [eCTHYHBIX YHCeJ, COOTBETCTBYIOLLHX
uuppam nepeBoaHMOro uucaa, ¥ OGyletr paBHa ucKomomy uucay. Tak, Hampumep,
lueCTHaALATHPHUHOMY uyHcay 65B8 coorBeTcTBYeT decsiTHUHOE

245764 12804176 + 8 =26040.

B paccMOTpeHHOM npHMepe eCTh OfHA, 4acTO BCTPEYAIOLASICH Y HAYHHAIOULHX
nporpaMMHCTOB OWHGKA, M3-3a KOTOPOM MporpaMMma MoxeT He 3apaGoraTb. B uem
e own6ka? Mbl «3a6buin» Nepel HayajaoMm paGoTbl MPOrpaMMbl HACTPOMTb PErHCTP
SP ykasatens cTeka Mukponpoueccopa. HacTpoutb — O3Hauaer nNOMeCTHTb B
peructposylo napy SP angpec namatd (O3Y), He comepxauuift KOLOB KOMaHL.
Crek ucnosb3yercs B Hawe# nporpamme (komaHasi CALL u RET), u nostomy Mml
OO/KHbI GbUIH MO3a6OTHTHCS O CONEPXKHMOM perucTpa ykasarteas creka. [lepBas
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Ta6auua 1.6

Bair 2 Baiit !
nony6aft 4 nony6ait 3 noay6a#r 2 noay6afr |
Yueno
”’Te:;::ﬁ::' AecATHUYHOe w::;::ﬂ::- AecATHYHOe m::;:::g:' ZeCATHYHO® m::;:sﬁ;‘:' NeCTHYHO®
1 4096 1 256 1 16 1 1
2 8192 2 512 2 32 2 2
3 12288 3 768 3 48 3 3
4 16 384 4 1 024 4 64 4 4
5 20480 5 1280 5 80 5 5
6 24 576 6 1 536 6 96 6 6
7 28 672 7 1792 7 112 7 7
8 32768 8 2048 8 128 8 8
9 36 864 9 2 304 9 144 9 9
A 40960 A 2 560 A 160 A 10
B 45 056 B 2816 B 176 B 11
C 49 152 C 3072 C 192 C 12
D 53248 D 3328 D 208 D 13
E 57 344 E 3584 E 224 E 14
F 61440 F 3840 F 240 F 15

KOMaHga nporpaMmbl AOJKHA Gbila GbiTb KOMAaHAOH HACTPOMKH yka3aTe/ds cTeKa —
LX1 SP, CTEK. Has creka oTsedeM TpH siueiKH namaTH nocie komauabl RET.
UuraTeNl0 NpensaraerTcs CamoCTOSITeJIbHO BHEeCTH H3meHeHHss B nporpammy. [lpu
3TOM cjelyeT o6paTUTb 0co60e BHHMaHWe Ha TO, KaK IPOHCXOAMT ajpecauusi MpH
paboTe CO CTEKOM.

PaccmoTpuM eute OQMH MNpHMEpP RporpaMMbl, OOHYJsiOWled 06JacTb MaMATH,
HauuHaa ¢ sidedikn 0100H no O02FFH BkiaouutensHo. BapHantT Takod nporpammbl
npeactasied B Taba. 1.7. Tak kak Ham npeacTOHT oGHyJeHHe MOC/Iel0BaTelbHOCTH
fiyeek, TO OpraHu3yeM LHKJIHYecKyl pa6oTy mporpammbl. B kaxaom uukiae 6yaem
O6GHY/IATb OOHY siueflKy W 3aTeM [OArOTaBJHBAThb ajfpec OYepelHOH sAueilKH NaMATH
a5 ee OGHyJeHHst B cjaedylouleM UuKiae. [asi 3Toro B UHKJe HEOOXOAHMO BhINOJ-
Hatb Komaufy INX H, yBeauuuBawowylo kaxabit pa3 Ha 1 cosepxumoe peructpos HL.

Pa6ota nporpammbl A0/)KHA MPEKPaTHTbCH Mocae OOGHYJNEeHHs Moc/aefHel suedkH
namATH 3ajaHHoi o6sacTH. B Hawem caydae 310 Gymer siueika ¢ aapecom 02FFH,
3arpyxaembiM B peructpoByto napy DE mo komauge LX1 D, 02FFH. B xoae Bbinonsenusi
Ka)X10r0 LKA NporpaMMmbl HeO6XOAHMO CJeAUTb, 4TOOb MOCTOSTHHO YBeJHUHBalOLLeecs
3HaueHHe ajpeca B perucTpoBoi mape HL He npeBbicHJIO 3HAaYeHHS1 KOHEYHOro ajapeca
o6sacTH namAaTH B perucTpoBoit nape DE. [las 3Toro B KaXkaoM LHKJIE NporpamMmbl
Heo6XOHMO CpaBHUBATb CTapluHe 6aiiThl aapecoB TeKyiled U KOHEYHOH siueeK NamsTH,
T. e. Kogbl B perdctpax H u D. 310 MOXKHO cenath BbIYHTAHHEM MEPBOrO KOAA H3 BTO-
poro (komauasi MOV A, H, SUB D u JNZ HAYAJIO). Ipu paBeHcTBe 3THX KOLOB
NPOBOAMTCSI aHAJOrHYHas NMpOBepKa Ha PaBeHCTBO 3HaueHHi MJjalwux 6aiToB aape-
COB TeKylueil U KOHeyHOH siueek OGHyJsieMoii o6sactu namsatH. [locTHiXKeHHe TaKoro
paBeHcTBa O3Hawaer, yto B HL yXe HaxoguTcs ajgpec KOHEYHOH fAuelKH NaMATH,
I03TOMY HEOGXOLHMO OGHYJHTb 3Ty siuefiKy (Mpeanoc/aefHsii KOMaHda Mporpammbi)
M NMpPEKpaTHTb BbINOJHEHHE MPOrpaMMbi.

27



Ta6auua 1.7

Anpec Koa Mertka MuemoHHKa Onepaua KommeHTapH#

1000 | 210001 LXI H, 0100H 3arpyska aapeca Haya-
Jla o6Hy.asieMoi obJac-
TH NMaMATH

1003 | 11FF02 LX1 D, 02FFH 3arpyska azpeca KOH-
ua obHyasiemoi obaac-
TH NaMATH

1006 | 3600 HAYAJIO: MVI M, OOH OG6HyJsieHue siueiiku na-
MSATH

1008 23 INX H IMonroTtoBka aapeca
oyepeJHOH OGHY/sIeMOH
AYeHKH

1009 7C MOV AH CpaBHeHHe  cTaplMx
6aiTOB aapecoB TeKy-

100A 92 SUB D weid H KOHeYHOH Aveek

100B | C20610 JNZ HAYAJIO namsTH

100E 7B MOV AE CpaBHeHHe  MJaaWKX
6aiTOB ajJpecoB TeKy-

100F 95 SUB L wel H KOHEUHOH siueeK

1010 | C20610 INZ HAYAJIO namMATH

1013 | 3600 MVI M,0 O6HyaeHHe mocaegHed
AYEHKH

1015 76 HLT Okonuatue nporpamMmmbl

Y HauuHaOUWHX MPOrpaMMHCTOB OGbLIYHO BbI3bIBAET TPYLHOCTb HCIOJb30BaHHE
KOMaHA YCJIOBHOW MNepelauyH YMNpaB/eHWsi, HanpHMep, MNPH CPaBHEHUM 3HAYEHHH
aByx GafitoB. HamomHHM, uTO nepel KOMaHIOH YCJOBHOH nepefaud ynpasjeHus
BCerja pacnojaraeTcsi KoMaH4a, BO3LeHCTBYlOLLAsi Ha COOTBETCTBYWOWHA GHT
perucTpa mpH3HakoB. B npeabiayuiem npHmepe AAS cpaBHeHHs ABYX 6alHTOB B Ka-
yecTBe TaKOil KOMaHAbl HCMO/Nb30Bajach KOMaHAa BbIYHTAHWS, a Mepelaya ynpas-
JieHHs1 ocyiuectBasiach no komauae JNZ ADR, koHTpoaupywouleit coctosiHie 6ura Z.
BMeCTO KOMaHQ BBIYHTAHHA MOXHO HCIOJb30BaTb W JApPyrHe KOMaHAbl, Hampumep
komaHabl cpaBHeHus CPI D8 uau CMP M. [leficTBusi, OKa3biBaeMble 3THMH KOMaH-
gaMH Ha 6uTbl peructpa F, 3aBucaT ot pedyabrata onepauuu A—D8 uiu A—M, Ho,
B OT/IMYME OT APYTMX KOMaHO, OHH He WU3MEHSIOT MpelLIeCTBYIOILEro COAEepXHMOro
aKKyMyJsiTopa.

Komaugpt JC ADR u JNC ADR ocyulecTBasiiOT nepegauy ynpaBjieHHs COOT-
BETCTBEHHO B cayuasx, korna M (uau D8)> A u M (uau D8) <A

Taxk, Hanpumep, noc/e10BaTeJbHOCTb KOMaH

CPI 10D

JNC ADR
ocyuiecTB/sieT mepenady ynpasjenus, ecaid AZ>>10D, a noc/ienoBaTe/bHOCTh KOMaHA

CPI 10D

JC ADR,
ecan A<<10D.

[TpeAnosioXuM, UTO COLEPHKUMOEe aKKyMyasTopa A K MOMEHTY BbIOJIHeHHS
3THX KomaHj 6yner pasio 10D. Torma B nepBoM cayyae O6yleT OCYylLeCTBJeHa
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nepejaya ynpaB/aeHHsi Ha KOMaHAy, pacroJioXeHHylo B suefike ¢ agpecom ADR,
a BO BTOPOM cJyyae nepejaya ynpaBieHus He npousofifer H OyleT BbINOJHATHCH
cjeayouwass no nopsigky KomaHga. B Ta6a. 1.8 paHbl npHMepbl HCMOJb30BaHHUsA
KOMaH[ YCIIOBHOH nepefayd YrnpasJ/eHHsi, 4acTo BCTpeualouidecst Ha npaktuke. [ToJb-
3ysicb TabJHLell, MOMHUTE, YTO eC/lH CPABHUBAIOTCS OMEPaHAbl CO 3HAKOM, TO BMECTO
komaHa JC u JNC caenyer ucnonszoBatb koMauabnl JM H JP cooTBeTcTBeHHO.

Ta6auua 1.8

Kowanas, yeramanmonougs o | Kouawas repessun
Jlio60# GuT akkym.-0 ANI D8 (1 B cooTBeTCTB. pa3psiae JZ ADR
D8 BbiGHpaeT 64T)
Jlio6oit 6uT akkym.-1 ANI D8 (1 B cooTBeTcTB. paspsige JNZ ADR
D8 Bbi6upaer GHT)

64T 7 akkyMm.-0 RAL, RLC uau ADD A JNC ADR
6HMT 7 akkyMm.-1 RAL, RLC uau ADD JC ADR
6utT 6 akkyMm.-0 ADD A JP ADR
64T 6 aKkkyM.-1 ADD A JM ADR
64T 0 akkym.-0 RAR uaun RRC : JNC ADR
6ut 0 akkyMm.-1 RAR wuau RRC JC ADR
Bce 6uTbl akkym.-0 ANA A win ORA A JC ADR
Conepxumoe akkyM. 0 ANA A uan ORA A JNZ ADR
Conepxumoe akkym. nojoxu- |[ANA A uwau ORA A JP ADR
TelbHO (CT. 6uT-0)

Conepxumoe akkym. otpuua- [ANA A uniu ORA A JM ADR
TelbHO (CT. 6GUT-1)

Conpepxumoe akkym.-D8 CPI D8 JZ ADR
Coaepxumoe akkyM. = D8 CPI D8 JNZ ADR
Conepxumoe akkym. > D8 CPI D8 JNC ADR
Conepxumoe akkyM. << D8 CPI D8 JC ADR
Conepxumoe akkyM.-R CMP R JZ ADR
Copepxumoe akkyM.# R CMP R JNZ ADR
Copnepxumoe akkyM. >R CMP R JNC ADR
Conepxumoe akkyM. <<R CMP R JC ADR

Cilenymowuit npumep MOCBsILIEH MPOrpaMMHON peasiM3allid TAKOro pacnpocTpa-
HEHHOro UH(QPOBOro 3JeMeHTa, Kak Jewddppatop AJA CEMHUCErMEHTHOro WHAMKA-
Topa.

bynem cuuratb, uto B MukpoOBM umeercss BxogHoii nopt 0, K sauHuam DO,
D1, D2, D3 koroporo mnogk/ioueHbl ueTblpe TyM6Jepa, o6pasywoutue TymGjepHbIid
perdctp (puc. 1.6). Oneparop MoxxeT HaGHpaTb Ha HeM pa3JMuHble KOLOBble KOMGH-
Hauud. K auuun D7, cBA3aHHO# cO cTapluuM paspsiioM MOPTa, MOIKJIIOUYEHA KHOMKaA
S, Ha KOTOpYI0 HeOGXOAHMO HaXaTb, KOrja Ha TyMGJiepHOM peructpe 6yaer HabGpaH
npaBHJbHbIA KoAd. K BbIXOAHOMY NoOpTy | MOAKJIIOYAETCs CEMHCErMeHTHbI WHAMKATOP.
B 1a6a. 1.9 nokasaHo COOTHOUIEHHe MeXAy KOAOBbIMH KOMGHHAUHAMH, HaGHPaeMbIMH
Ha TymOG/aepHOM peructpe, 6aiTaMd Ha Bbixofe nopta | (ceMHcerMeHTHbIMH KOLaMH)
H NeCATHYHOH LHPPOIi, oToGparkaeMoil Ha CEMHCErMeHTHOM HHAMKaTope.
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Ta6aunua 1.9

Konosas CeMHCerMeHTIib i HlecaTHuHan Konosas CeMHCerMeHTH bl JecatHynasn
KOMGHHaUHs Kol uHppd KOMGHHalHs KO4 uudpa
0000 3F 0 0110 7D 6
0001 06 1 o111 07 7
0010 5B 2 1000 7F 8
0011 4F 3 1001 6F 9
0100 66 4 1010 3anpeuleHHble —
0101 6D 5 } KOMOHHaLHH
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K muxponpoyeccopy Puc. 1.6. ®dparmeHT cxeMbl yCTpOHCTBA MHIMKALMUH

B ta6a. 1.10 npusesesa pacneuarka nporpammbl. [Iporpamma jnosnxkHa npose-
pATb, He Gbia JiM Ha)kaTa KHOMKA, CUMTBIBATb HH(OpPMALHIO ¢ TyM6/IEPHOro perucrpa
¥ OTOGpaxkKaTb COOTBETCTBYIOLLYIO AECATHUHYIO LUHQPPY HAa CEMHCErMEHTHOM HHIHKa-
tope. IlocTaBnenHan 3agaua Haubosee NMPOCTO MOXKeT ObiTb pellleHa, €cJH Mbl BOC-
nosnb3yeMcsi cienywouwum npueMmom. [lomecTum B gecsiTH moc/efOBaTeNbHO pacnoso-
JKEHHbIX BCJEl 3a MporpamMMoil siuefikax MaMsiTH CeMHCerMeHTHbie KOAbl, MPHBeNeH-
Hole B Ta6sn. 1.9. Ha To, uTo B suelikax naMsiTH HaxoQsiTCA He KOAbl KOMaHA, a
HCMOJIb3yeMble B MPOrpamMme KOHCTAHTbl WM ONepaHibl, yKa3biBaloT cHMBoJb DB
(cokpalueHHe aHrJIUACKOro BbIpaKEHHS «onpelend OaiT»), nomewaemble B noje
4 pacneyaTkd. B nose 5, HanpoTHB 3THX CHMBOJIOB, 3aHOCATCHA 4YHCJa, KOTOpbie
AOJKHBl OBITb 3anucaHbl B NMaMATb 1O Hauaja BbIMONHEHUs nporpammbl. Aapecy
nepBoii U3 3Tux siveek npucsoum merky TABL. Hauano o6sacTH naMsiTH WM OTAe/b-
Hble siYeKH MamsTH, COdepXKallue pasjHyHble ONepaHabl, HCMOJb3yeMble B Mporpam-
Max, MOryt GbiTb OTMeYeHbl MEeTKaMH TOUYHO TaK )€, Kak H KOMaHAbl MPOrpammbi.
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Ta6awnua .10

Aapee Koa Mertka MHeMoHnKa Orrepan.t KomMmeHTapHH

0000 | DBOO  |KHOIIKA: IN 0 Onpoc cocTOsIHUSA KHO-
1IKH

0002 {17 RAL

0003 | D A0000 JC KHOITKA KHonka He Haxata

0006 | IF RAR BoccranoButb perucrp
A

0007 | E6OF ANA  |00001111B MacknpoBatb  GHTHI

0009 | FEOA CPI 10D Koa ronyctum?

0008 | D20000 JNC  [KHOITKA Her—cHoBa  ompoc

000E | 211C00 LXI H, Taba Hayaso Tabauubl KO-
0B

0011 | 110000 LXI D, 0000 O6Hyaurb DE

0014 | 5F MOV |[E, A DE-cMeenuio

0015 |19 DAD |D HL-aapecy koaa

0016 | 7E MCV (A M A =kony

0017 | D301 ouT |1 BriBoa Ha MHAHKaAUHIO

0019 | C30000 JMP  |KHOITKA [Mepexox Ha onpoc

001C | 3F TABJL.: DB 00111111B Koa uudpet 0

001D | 06 DB 000001 10B Koa uucdpsr |

001E | 5B DB 01011011B Koa ungpsr 2

001F | 4F DB 01001111B Koa ungper 3

0020 | 66 DB 01100110B Koa undps 4

0021 | 6D DB 01101101B Koa uudpsl 5

0022 | 7D DB ol111101B Koa uudput 6

0023 | 07 DB 00000111B Kox undpst 7

0024 | 7F DB OLL11t11IB Koa undpst 8

9

0025 | 6F DB orrotiniB Koa undpsi

Hawa nporpamma 6yaer paborath cielyiouium o6pasom. CHayana B akKyMmyJsi-
TOp BBejercs colepxumoe nopra 0. [ns npoBepKH COCTOSIHUS KHOMKH, T. €. 3HAaYeHHs
crapuiero paspsila BBeleHHOro 6aiita,c mnomolblo KoMahas RAL ocyuectBasercs
CABHMI COAEPXKHMMOro akkymysastopa BaeBo. [Tocse 3Toro sHauenne 6ura C npusHaka F
(npu3Haka nepeHoca) 6Gy/leT 3aBHCETb OT TOro, Obl1a /W Ha)ara KHOMKa S B MOMEHT
uTeHust coaepxumoro nopra 0. Ecan kHonka He Gblia HaXxara, TO NPH3HAK MepeHoca
OKa)keTcs paBHbiM | ¥ B nporpamme npou3oiiler nepejlaya ynpas/ieHHst BHOBb Ha
KoMmaHAly BBoaa coaepxumoro nopra 0. [Tpu HaxcaToil KHOMKe, T. e. Koraa oneparop
VKe Habpan ouepelHyl0 UH(DPY H XO4eT BbIBECTH ee Ha HHIHKAUHIO, ynpaBieHHe B
nporpamMme nepelaeTcs Ha KOMaHly C/ABHra COJepXHMOro akKyMmyasiTopa BNpaso (B
HCXO/HOE COCTOSIHHE).

Tak kak jasee 3Ha4YeHHs YeThIpeX CTAPIUMX Pa3psilOB MOPTA He HCMOJb3YIOTCH,
TO OHH «MacKHPYIOTCA» BblTOJHEHHEM KOMaH/bl JOrHYECKOro YMHOXEHHSI CO1epXHMO-
ro akKymyJasTOpa Ha ofepaH], B KOTOPOM B CTapLIHX ueThipex paspslax 3afucaHbl
HyJH, @ B MJA]LIHX 4YeTblpex pa3pslax — edHHHUbl. 3areM MNPOBOAHTCA MPOBEPKa
Ha JONYCTHMOCTb YHC/IA, CYUTAHHOrO C TyMO/1€PHOro perHcTpa (He npeBbILIAET JH OHO
neBstn). O6parute BHuMaHue, uto onepanld komaHabsl CPI 10D Ha eantHuuy 6Goabiue,
YeM J1OMycTHMOe BBOAHMMOe 4ucao. Ecaun BBeleHHblE KOa HeAOMyCTHM, TO BHOBb
POM3BOAHTCH CYHTbIBAHHE COLePXKHMOro tym6saepHoro peructpa. Kaxaomy sonycru-
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MOMY KOy CTaBHTCSl B COOTBETCTBHE CeMHUCErMeHTHbiii KoA. [lJsi 3TOro B perucTpoBylo
napy HL nomewaercs aapec merkun TABJI, o6HyJjsieTcsi colepKHMOe PerucTpoBoOil
napsl DE u 3areM 1BOHUHBIH KOA M3 akKymy.asiTopa nepechinaercs B peructp E.
Ecnu rtenepn caoxurb coiepxkumoe HL n DE, to HL 6yaer sakawouarb alpec
AUeiKH MaMATH, B KOTOPOH XPAHHTCA COOTBETCTBYIOULHH CeMHCErMeHTHbIH KOZ.
3tot koa no komaude MOV A, M nepecbiiaercss B nopT |, K KOTOPOMY NOIK/IIOYEH
cemucerMeHTHbll uHankatop. [locne storo nmporpaMma BHOBL BO3BpallacTCsl Ha CUH-
ThIBaHHE COAEPXKHMOro TyMOJaePHOTO perucrpa.

OnucaHHbii NpHEeM HCMOAL30BAHHA TabJHLbl, XPAHSLLCHCH B NAMATH, MOXET GbiTh
npHMeHeH NMpH AewHdpaUnd H npeobpa3oBaHHH KOAOB.

PaccMmorperHast nporpaMma B KOMMNakTHOH (opme B BH/e COLCPXKHMOrO 06GJACTH
namsTh:

0100 DB 00 E6 OF FE 0OA D2 00 Of 21 17 0l 1l 00 00 5F
0110 19 7E D3 01 C3 00 Ol 3F 06 5B 4F 66 6D 7D 07 7F
0120 6F 00 00 00 00 00 00 00 0O 0O 00O 0O 00O 00 00 00

Kaxaas cTpoka HaunHaeTcss ¢ 4-pa3ps/aHOro IIECTHAAUATHPUYHOrO yuc/ia — ajdpeca
siuefiky NaMATH, B KOTOPOH 3amucaH riepBbiii H3 16 moc.e10BaTe 1bHO PACHONI0KEHHBIX
B mamsTH 6aiTOB, NMpPEACTABJEHHbIX JaJjee B CTPOKE ABYXpa3psaHbiIMH LUECTHAALATH-
puuHbIMH uucnamu. [lo 3Tofi TabJuue MOXHO BOCCTAHOBHTb TEKCT MPOrPaMMbl, eC/n
BOCMNOJ/1b30BaThCesl TabJiHLel KOLOB KOMaHl MHKPOIIPOLECCOpa H MpPH 3TOM TOYHO 3HATb,
B KaKuX siuekax 3anucanbl COGCTBCHHO KOMAaHIbl MPOrPaMMbi, a B KAKHX — KOH-
CTaHTHl WIH HPOMEXKYTOUHble AaHHble. MHaue mocieanne 6yayT pacindpoBaHbl Kak
KOM aH/bl.

PaccMoTpeHHbI npHMep HMeeT BaKHYIO OCOOGCHHOCTb — B HEM HCMOJb30BaH
MPOrpaMMHbIii OMPOC FOTOBHOCTH BHEILUHEro yCTPOHCTBA — TyMOJepHOro perucrpa, c
KOTOPOro cuuTbiBajachk HHGopmauus. OIHAKO CUMTBIBaTb HHGMOPMAaUHMIO C Hero fpo-
rpaMMa Moria TOJbKO HPH HaJHYMH CHUTHAMa FOTOBHOCTH — HaxaToi KHonku. Baaro-
[4apsi 3TOMY MOXHO ObiTb yBEPeHHbIM, YTO Ha CEMHCErMEHTHOM HHIHKaTOpe Bceraa
oro6pa)kaercsi TOJbKO Ta undpa, Koropas Heo6xoanma. Bce mpomexyrouHbie ma-
HUMYISUAH ¢ TymbJ1epaMHi He OKA3bIBAOT BJAMSIHHA Ha paboTy NPOrpamMMbl, H HEBEPHbie
JaHHble He BBOAATCA. KOHeYHo, B 1aHHOM ciyyde CHrHa' FOTOBHOCTH BbiiacTcs onepa-
TOPOM, HO B GO.IbLIHHCTBE YCTPOHCTB BBOAA-BbIBOAA OH BbipaGaThiBaeTcsi aBTOMAaTH-
YecKH nocje TOro, Kak ycTrpoicTBo 6yaeT rotoBo K o6MeHy ¢ mMukpodBM. [las toro
yToGLl NPEeACTaBHTb KaK 3TO Je/NaeTcsi, PacCMOTPHM Mmpouecc BBOAA HH(OpMauun ¢
nepdoeHThI.

Ha puc. 1.7 nsobpaxeH orpesok nepdosenTul. B ycrpoiicTBe cunThiBanus nepgo-
JIEHTa MPOTArUBAETCS MeXAY MCTOYHMKOM CBeTa W (POTOAHOAAMH, PacloOKCHHBIMH
BAO/b MPAMOM, MepneHAHKY/JAsPHOH HaNnpas/eHHI0 ABHXKEHHS (Ha pHCyHKe OHa MOKa-
3aHa NyHKTHPOM). YHC10 AHOLOB PAaBHO YHMCAV NOPOKEK (MPOAOJAbHBIX PALOB OTBep-
cruil) Ha nepgoaeHte. OOGbIYHO HMEIOTCsT BOCEMb HHOOPMALHOHHBIX JOPOXKEK H OAHA
CHHXPOJOPOXKKA, PACHONOKEHHAsE HECHMMETPHYHO OTHOCHTENbHO HH(OPMAHHOHHBIX H
HMelollast OTBEPCTHSI MeHblllero anamerpa. HecuMMeTpuHYHOCTL 1103BOIAET MPaBHALHO
(HY>XXHOIl CTOPOHOI) 3anpaBAfATb MepHOICHTY B CUHTBIBAIOULCEC YCTPOHCTBO, 4 MCHb-
WHH AMaMeTp CHHXPOOTBEPCTHS TapaHTUPYeT, YTO BO BpeMs IABHXKEHHA nepdo/eHTbl
$oToAHOA, PacNONOKEHHbHH MO4 HHUM, GYACT 34CBEUCH HO3Ke, yeM (OTOLHOAbI MO

32



) 0 00 00 0000
000 00 00 000 0000
O O 000 0000 0000 Hanpabnenue
0000000000000000000000000000000000 »
) O 00 O 00000 0000 dbumenun
00 00 00 00 O 00 00000
000000000000 © 0000000
000 0 0000
[e] o] 0000
Puc. 1.7. Tlepgouenta

HiQOPMAUHONHBIMH OTBEPCTHSIMH, T. €. CHHXPOCHIHAJA MOSABMTCA TOJbKO TOTAA, KOraa
rapaHTHPOBAHO NPABHIbHO YCTAHOBATCA CHTHaJbl OT Apyrux ¢oroanoaos. Ecau 6bi
CHHXPOOTBepPCTHE GLI10 6bl TAKOTO )Xe pa3Mepa, Kak H HH(OPMaLHOHHBE, TO pas3bpoc
B MAMeTpax OTBEPCTHH, 1epeKoc JeHTbl OTHOCHTENbHO (OTOLHOL0B BAEKAH Gbl 3a
c060i OIKOOUHOE CUMThIBAHHE AAHHBIX,

Tenepb ICHO, UTO CHHXPOCHTHA/ MOXHO HCMOJb30OBAThb KaK CHFHAA TOTOBHOCTH B
CuMThIBaWOWIEM ycTpoiicTBe. [IpH 9TOM A/ MOAK/IIOUEHHSI CUHTHIBAIOWLETO YCTPOACTBA B
MHKpoIBM Heo6x0aMMO HMeTh 1Ba HopTa: uepe3 OfMH OyayT NepeaaBaThcsi GailThl
JlaHHBIX, a Yyepe3 APYrod — curHan rotoBHoctH. Hapsay ¢ curdasom roroBHoctu 1o
JPYTHM JIMHHSIM 3TOrO MOPTa MOXHO llepelaBaTb pasHble cayeGuble curHansl, Ha-
fIpUMep, CHrHajl OT AaTuMKa, PacClONOXKEeHHOrO B KphlllKe MPHXKKMA NMepdoieHTs K
G/I0KY CUHTHIBAHHMSA, CHTHa/ O BKIIOUEHHH 3JeKTPOABHrarelst MPOTSKKH JEHTbl M Ap.
bajit, cunTbiBaemblit uepes Takoil MOPT, Ha3bIBAETCH CJAOBOM COCTOAHMSA. AHaiu3upys
{IPOrPaMMHO 3TOT 6alT, MOXHO ONPeAeJIHTb, B KAKOM COCTOSIHMM HAXOLMTCH VCTpPOMCT-
8o. CsleayeT 3aMeTHTh, 4T0 B MHKPOOBM o0aHOMY BHeluHemy yCTPOHCTBY COOTBeTCTBY-
0T HECKOJLKO HOPTOB BBO/la-BbIBOJA.

B nocieanem npumepe npoueccop MuUKPoIBM MocTOAHHO onpawHBaer roros-
LOCTb BHEIWHEro YCTPOHCTBA M TOJIbLKO WHOTAA BbIMOJHSIET APYrYyIO 4acTb NPOrpaMMbl.
Takas oco6eHHOCTb MPOrpaMMHOrO OHPOCA FOTOBHOCTH BHELIHMX YCTPOWCTB cOBep-
IEHHO He MOAXOAHMT 15 MHKPONpPOLECCOPHLIX YCTPOACTB U MHKPOIBM, npennasua-
UCHHbBIX ASi paGoThi B peasbHoM maciuTabe BpemenH. OQHAKO OHH 4acTo paboralT
IMEHHO B Takom pexume. OH xapaKTepeH TeM, UTO MHKPONPOLECCOP CBOEBPEMEHHO
pearupyer Ha COGLITHA BO BHeUIHEM 110 OTHOIIECHHIO K MHKpOIBM mupe, npoucxoas-
liHe B Pa3/iHyHbiC, HEU3BECTHblE 3apaHee MOMEHTbl. JTO O3HAuaer, 4TO MHKPONPO-
1eccop AOMKCH 10c.ie o6MeHa J1aHHbIMM C BHEUIHWMH YCTPOHCTBAMH M /1aTUHKAMH
06pabarkiBaTh KX 3a BpEMs, He lpeBbilualollee 3a1aHHoe. KoHeuHo, B TakHX ciaydasix
Y MHKpOHpOLECCOpa HeT BPEMEHH 3aHHUMAThCA MPOrPaMMHbLIM OMPOCOM T[OTOBHOCTH
BHELIHHX YCTPOKCTB.

Ilns pa6oThl B peasbHOM MaclwTabe BpeMeHH Y MHKPONPOLECCOpA WMeeTcs BO3-
MOXHOCTh PEPHIBAHHA — BPEMEHHOrO MPeKpalleHHsl BLIMOMHEHHS TeKyllel NporpamMm bl
1t 11epeX0ia K BhbiHOJHEHHIO NOANPOrpaMMbl 06CAYKHBAaHUSI YCTPORCTBA, Bbi3BABLIErO
lipepbiBatie, T. €. HernocpeliCTBeHHO K OOMeHy HHGOpMauHed ¢ BHEWHHM YCTPONHCT-
BomM. OGBIYHO YCTPOHCTBO, FOTOBOE K OGMeHY AaHHBIMH ¢ MHKPOIBM, nmocbinaer ogut
H3 curHanos «3anpoc npepuiBahusi> 1R0-1R7 Ha cOOTBETCTBYIOULHH BXOL CNeEHHa/b-
HOTO KOHTPOJAJIepa NpephiBaHui, ¢ BhiX0da KoToporo 3anpoc B Buiae curHana INT no-
CTyHaeT B Mukponpoteccop. I1pu ero nosiBaeHnd MHKDPONPOUECCOP 10JKEH MEpPedTH K
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BbIMOJIHEHHIO COOTBETCTBYIOLLEH NMOANPOrpamMMbl 06paboTKH npepbiBaHus, T. €. cpearupo-
BaTh Ha BHewHee coGbitHe. [1pn 3TOM MHKpONpOLECCOP NOC/Ee BhIMONHEHHST oYepeaHoH
KOMaHIbl TeKyLleid NPOrpaMMbi CUMThbIBAeT He Kak OObIYHO KO/ Ollepalliu cJelyiollei
KOMaH/bl U3 NMaMsTH, a KO KOMaH/bl BbI30Ba MOANPOrpaMmhl, GopMHUpyeMblit Ha LIHHE
JaHHBIX KOHTpOJ/epoM fpepbiBaHuit (cM. puc. 1.1).

ITO NPOMCXOAHT MOTOMY, YTO MHKPOMPOLECCOp BMeCTO OGbYHO (hopmupyeMoro B
HauaJjle BbllOJIHEeHHs1 KoMaHabl cHrHana «Yrewue namatu» MEMR, BbipabartbiBaer u
nepejaer no wuHe ynpaeaedusi curHan «[loarBepxxaenne npepoiBausi» INTA. ror
CHTHaJl aKTHBH3HPYeT KOHTPO.Jiep NpepbiBaHHs, KOTOPbIK 06bIuHO GOPMUPYET Ha LIHHE
[NaHHBbIX OQHY HX OJAHOOaHTOBBIX KOMAaH Bbi30BA MOANPOrpamm Mo (HKCHPOBAHHbLIM
anpecam (komanabl RSTO-RST7). Kaxaomy curHany «3anpoc npepbiBaHus» OT
YCTPOUCTB, MOAK/IIOUEHHBIX K OfNpejle/NeHHbIM BXO4aM KOHTpOJJepa, COOTBETCTBYeT
«cBoi» komaHaa RST u, cnenoBatenbHo, onpejeieHHass NoAnporpamMma o6¢/yXuBa-
Hus. B 3aBucuMocTH OT HOMepa KOMal/bl ee BbITIOJHEHHe BeldeT K Mepejlade yipasJe-
HHSl Ha O/HY H3 siyeeK B HauanbHOH obnactd namsatd (cM. Taba. 1.3). HimenHo ¢ ko-
MaH/Ibl B 3TOH siueHKe M JO/XKHA HAYMHATHCA NOANporpamma OOCJYXKHBAHHA Ilipepbl-
BaHHusI.

B npocrefiiem cayuae, Korja BHellHee YCTPOHCTBO TO/NbBKO OAHO, CHrHa.a «3anpoc
npepbiBaHusi» MOXeT GObiTb HENOCpeJACTBEHHO 3aBeleH HAa COOTBCTCTBYIOULMH BXO[
mukpornpoueccopa, a komaHga RST7 (ee koa I1111111) 6yner chopmupoBaHa c
MOMOLLBIO MOJK/IIOUEHHS BCeX JHHHA LWIHHBI J1aHHbIX Yepe3 Pe3HCTOPhl CONPOTHB/IEHHEM
B HECKO/NbKO KHJIOOM K HCTOUHHKY Hanpsikenuss +5 B. Toraa mukponpoueccop B oT-
BeT Ha CHrHai «3anpoc npephBaHHA» MO OKOHYAHHIO TEKylled KOMaH/bl CUHTaeT ¢
WwHHbl gauHblX Kop KomaHabl RST7. Curnan «[ToarBepxkaetne npepbiBanusi» Gyrer
BbIaBaTbCl Ha LIMHY ynpaBJIeHHsl, HO B JaHHOM CJyyae HCMoNb30BaTbCA He GyjerT.

B kauecTBe KOHTpO//epa npepbiBaHHsi B MHKPOIBM moxer 6biTh HCnonb3oBaHa
cneunanpiass BUC KP580BHS59, ¢opmupylouas Ha iivHe 1aHHLIX B OTBET Ha CHrHaig
«[ToarBepkaeHue nNpepbiBaHksi» KoL omepaund TpexGairoBoil komananl CALL ADR,
a TakxXe MJalllHe H cTapwie GalTbl ajipecoB BbI30BA MOAMPOrpamM.

Paccmotpum, Kak odopMasiioTcss NoANporpaMMbl, 06pa6aThiBalollHe npepbiBaHHs.
[MpeacraBum cebGe BbICOKOKAUECTBEHIbIH MarHHTO(OH, B KOTOPOM yMnpaBJeHHe Cro
pa6oToil, a Takxe aBTOMATHUYeCKas CTaGWIM3aLHUA HATSKEHHs JIeHTbl M HHAMKaiHs
yucaa o6OpPOTOB MPOH3BOAATCH MHKPONPOLECCOPHbIM ycTpoicTBOM. B pexume Boc-
NpPOH3BEEHHSI YCTPOHCTBO JO/XKHO ONpelessiTh CTelleHb HATsXKEHHst JeHTbl, POH3BO-
[MTb pacyeT yNpaBJIsiOLLEro BO31eACTBHUSA, Bbl1auy ero Ha HCMOJAHHTENbHOE YCTPOHCTBO
1 B TO XK€ BpeMsi MOACYHTHIBATb YHCJAO HMMY/IbCOB OT AarynKa OGOPOTOB H OTOGpPaKaThb
ero Ha COOTBETCTBYIOLEM HHAHKaTOpe.

Takum ob6pasom, ocHOBHasi IporpaMMa B 3TOM pexHMe — 3aMKHYTbIH LMK CUH-
TbIBAHHSA COCTOSIHHS JaTUHKA HATSXKEHHS JIEHThl, pacuer ylnpasisioulero BO3JeHCTBHS
W Bbl1aya ero K HCMOJHHTeNbHOMY MexaHu3My. Tak Kak curHajbl OT laryHka o6upo-
TOB MPHXOAAT JOBOJBHO PEIKO H MOMEHTbl HX MOSB/IEHHS He cBsi3aHbl ¢ paboroil oc-
HOBHOH MpOTpaMMbl, TO LeNeco06pa3sHO HMCMOJb30BATh HX B KaucCTBE HCTOYUHHKOB
3anpocoB npepbiBaius. [1peanosoXum, 4To Mo KaxXIOMy 3anpocy [pepbiBaHHs Ha
IIMHE AaHHBIX KOHTpOJJep npepbiBaHuii ¢popmupyer komaniy RST7. CuaeaoBareinHo,
B COOTBEeTCTBUM C Tabu. 1.4 nepBasi KoMaHia 0GCAYXHBaHHs 3anpoca MpepbiBaHHs
Jo/DKHA pacrnoJaratbesl B siueiike namsatd ¢ aapecom 0038H. dta uporpamma Ha-
YUMHACTCA CJACAYIOIHMH KOMaH1aMH:
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PUSH PSW
PUSH B
PUSH D
PUSH H.

Yerbipe nepBbie KOMaHAbl MO3BOJSIOT COXPAaHHTh B CTEKE COJepXKHMOE BCeX pe-
rUCTPOB MHKpOMpolleccopa Asi TOro, Yto6bl nocje BO3Bpara K OCHOBHOH Mporpamme
MOXCHO ObLIO BOCCTaHOBHTb HX coaepxkumoe. TeKCT MOANpOrpaMMbl 34echb He MPHBO-
QMTCA, TaK Kak B JaHHOM cJyyae HaM BaXKHbl TO.NbKO ee dparMeHTbl, crieunduuHbie
aqst 06paboTKH npepblBaHHs. B KoHue noanporpamMmbl BLIMOJHSIOTCH CJedylOlULHe
KOM aH/bl:

POP H
POP D
POP B
POP PSW
El

RET.

C nomoublo ueThipex KOMaHI CYHTHIBAHHA M3 CTeKa BOCCTAHAaBJHMBaeTcs cojlep-
KHMOE perucTpoB MHKpOMpolleccopa, a 3aTeM BbIMONHAETCS KOMaHAa paspeuleHus
npepoiBatus El. [Tocneanee Heo6x0anMo, Tak Kak mocjae BOSHHKHOBEHHSI MpepbiBaHHSA
B MHKpOMpoleccope Bceria aBTOMATHYECKH 3afpeulaeTcs MPHEM 3anpocoB Mpepbi-
BaHHA.

KoHeuto, eciu Bbi3biBaeMasi MOAMPOrpaMMa He HCMOJb3yeT HH OLHH H3 PerucT-
pOB Kakoii-1160 perucTpoBoit Naphl, TO COXPAHATb €e COAEPXKHMOe B CTeKe He HYXKHO.
Hanpuwmep, ecqu noanporpamma He ucnoindyeT Hu pernctp D, uu peructp E, to komau-
abi PUSH D u POP D B nporpamme Heo6sizaTenbHbl. [1opsiloKk 3acbliKn B CTeK H
M3BJIEYUEHHS] H3 Hero COAepXKHMOrO PEerHcTPOBbIX Map HMeeT Ty OCOGEHHOCTb, UTO
NaHHble, 3aMHChIBaeMble B CTEK MOC/IeJHHMH, CUHTLIBAIOTCA K3 Hero nepBbiMH. [locaea-
Hsas komanaa RET npon3ssoaHT BO3BpaT B OCHOBHYIO MpOrpaMMy — nporpammy crabu-
JH33aLUHH HATsKEHHst JIeHTbl. BO3Bpar mMpoHCXOAHT B TO MECTO 3TOH mMporpamMMbl H C
TEM COCTOSIHHEM BHYTPEHHHX PerucTpoB, KOTOpble GblLIH 10 MOMEHTa BO3HHKHOBEHHS
1pepbIBaHHA.

Bbl 03HaKOMH/IHCb C MPOrpaMMHbLIMKH METOAaMH OpraHusauHH obmeHa HHpopma-
uHeil Mex1y BHEUWIHHMH YCTpoHcTBaMH W MHKpODBM. Mertoabl passuualorcs cnoco-
6amMn NMpOBEPKH TFOTOBHOCTH BHCLUIHMX YCTPOHCTB, a OOWHM y HHX SIBASIETCH TO, 4TO
BBOJ HWJH BbIBOA [aHHbIX MPOHCXOAHT MO KOMaHiaM NporpamMbl MOA YnpaBJeHHeM
mukponpoueccopa. Ilpn o6meHe HHpOpMauHed MexAy BHELIHHMH YCTPOHCTBAMH H Ma-
MSATBIO CBA3YIOULMM 3BEHOM CJYXHT aKKyMyJasiTop MHKponpoueccopa. [das ocyule-
CTBJIeHHsl TAKOro o6MeHa B MporpaMme Hapsay ¢ KOMaH1aMH BBOJa HJIH BbiBOAA MpH-
XOJMTCH HCNONb30BATb M KOMaH/bl NepechbliKH 6aHTOB MeXAy aKKyMyJasTOpPOM U siuel-
KaM{ naMmsiTH, a TakXe HEKOTOphle KOMAaHAbl [MJfl MOIArOTOBKH a/pecoB Tex sueek
MaMsTH, C KOTOPbIMH OcyllecTBaAseTcss o6MeH. Takum o6pa3oM, 1,15 MepecblikH OLHOrO
Gaiitra Mex.1y MOpPTOM BBOJA HJH BblBOAa H AUYEHKOH MaMATH, MHKPOMPOLECCOPOM
BLIMOMHSAETCH NOCJE10BaTebHOCTh H3 HECKOJbKHX KOMaH/, Ha YTO 3aTpauyHBaercs oOn-
peaeneHHoe BpeMsi.

YuurtsiBasi, yto TeMn o6MeHa HHbOpMaLKed MeXAy naMmaTbio MUKpoIBM u BHew:-
HUM YCTPOHCTBOM YacTo OMpelesieTCs [OC/e1HHM, 3ITO BpeMsl MO)KeT OKa3aThCs
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negonyctumo GoabwinM. Hanpumep, npu pabore ¢ HakonureseM Ha rHOKHX MarHuT-
HBIX AMCKaX, Koria temn obmena HHdopMauued onpene/sieTcsl CKOPOCThIO BpauleHHst
MarHUTHOrO JHCK4 B HAKOMUTENEe H MJOTHOCTBIO 3aMHMCH, MHKPOMPOLECCOp He ycneBaer
MpOrpaMMHbIM MYTeM OCYILECTBISATh lepPechlIKy KaXJA0ro HoBoro 6aiita uHpopmaumu.

B 3TOM W ApYyrHX anaJoruuHbiX CI1y4asix HCMOJb3YIOT METOL APAMOe0 JOCTYna K
namsru (T1ATT), npu koTopom o6MeH 6aliTaMH MPOHCXOAHT HEMOCPEACTBEHHO MeX1y
nopraMu H sueiikamu namaTtd. Toraa ckopocTb O6MeHA MOXET JMMHTHPOBATbCS
TOJIbKO BpeMeHeM obpauenns k namati. [as peaansaunu [TAI1 B coctraB MukpodBM
BBOAAT crneuranbHblii kKourpoanep ITAT1, wanpumep BUC KP580MKS57.

Kourposnep neperaer 3ampoc MpsiMOoro A0CTYla OT BHEIIHEro yCTPOHCTBA K
mukponporeccopy. [lonyduB Takoit 3anpoc, noc/eIHHH OTKNIOUAeTCss OT  IIHH
Mukpo3BM ¢ momouwiblo nepepona CBOMX IWHH B BbICOKOHMIIEAaHCHOE COCTOfIHHE, H
laJjee ynpasienue o6MeHoM BbinosHsier KoHTpoasnep [1AI1. [lpu stom oH Bbizaer
ajlpeca siueek MaMsTH H CHTHAMbI YIpaBAeHHs1 A4S MAaMATH M TIOPTOB HAa LIMHBI aapeca
1 ynpaBaeHuss MHKpoIBM. [loa ux Bo3aedcTBHEM uepe3 IWIHHY /JAaHHbIX OCYULECT-
BJISIETCH HENOCPe/]CTBEHHbIH OO6MeH GaiTaMH MEXAY NOPTOM H ajlpecyeMbiMH siueika-
MH naMmsiTH. Ajlpeca siueek MamMsTH H o6beM fepenaBaemMoil WHGOpMAaUHH NMpeaBapH-
TelbHO 3aHocATcs B Koutpoadep [1IIT mukponpoueccopom.

Meroa [1AI1 ucnonb3yercss Takxe W NnpH ¢GOPMHPOBAHMH BHACOCHTHAld ANf
BbIBOJAa MHGOPMAUKUH HA 3KPaH TeJeBH3Opa.

2. TEPCOHAJVIbHASl PAIHOJIIOBUTEJ/IbCKAS
MHKPO3BM «PAJHO-86PK»

CTpyKTypHasi cXeMa MepCOHAJNbHOH  PalHOMOGHTENLCKOH  MUKPOIBM
«Paano-86PK» ' (aanee aas kpatkoctH 6yaem HasniBaTh PK) u3o6paxena Ha
puc. 2.1. OcHosoit PK sBasercs mukponpoueccop KP580MK80A. dasi cuHx poHu3auuu
paboThbl MUKpOMpoOLUeccopa H BCEX OCTAJbHbIX Y3JIOB HCMONb3OBaH TAKTOBbIH reHepa-
tTop Ha mukpocxeme KP580I'd24. [lamsarb ob6pasosaHa [13Y o6wemom 2 K6ait
(Mmukpocxema K573P®5) u O3Y ob6bemom 16 wiau 32 K6aiT (cooTBeTcTBEHHO
Ha 8 uan 16 mukpocxemax K565PY3A). B I13Y xpaHurcs ynpasasiowast nporpam-
Ma — MoHutop, a O3Y cayXHT MIsi XpaHeHHst KOJAOB CHMBOJIOB, OTOGpa)aeMmbix
Ha 3KpaHe [AHWCI/esi, NPoOrpaMM noabi3oBatedass M aaHHbix. Mudopmaunio BBOAAT B
PK ¢ 6bITOBOro KacceTHoro MarHHTopoHa M K1aBHaTypbl, pe3y.ibTaThi paboThl oTo6pa-
XKAIOTCA HA 3KpaHe TeIeBH30pa H MOryT GbiThb COXpaHelibl Ha MarHHTHOM JeHTe.

KnaBuatypy u mariutodon noakaiodaior Kk PK uepes npocpammupyemoui nepu-
pepuiinoii adantep (IMTTA) KP580MK55. Uepes aonontutensblii [IMTA moryT 6biTh
NOJKJI0YEHbl Pa3/HUHbIe PALHONIOOHTEILCKHE KOHCTPYKLLHH ¢ LH(GPOBLIM ynpaBJeHHem
pexxumamu paboTel, Hanpumep 610Kk RTTY [9], ycrpoficTBa 6bITOBOrO paiHOKOMIi-
JleKca, pasnHuHbie 1aTUHKH, HCTOJHHTENbHbIC y3Jabl H T. M.

Buieocurnan ¢opmupyercs KOHTpo.aIepoMm Auci.iesi, cobpanibiM  Ha BUC
KP580BI'75. Conepxumoe obaactn O3Y, B KOTOpOH XpaHATCH KOAbI OTOGPa)KaeMbix

' TprHuKnuanbHast 31eKTpuueckast cxema paspaborawa 1O. B. OszepoBbim
(em. Paauno, 1986, Ne 4-—-6).
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Puc. 2.1. CrpykTypHast cxeMa palnoMIO6HTENbCKOrO MNCPCOHANBHOTO KOMMbIOTEpa

«Paauno-86PK»

CHMBOJIOB, MepeaaeTcs BO BHYTPeHHHE perucTpbi KoHTpoanepa merosom [1AT1 Hdas
vinpasaennst npoueccom [TOTI1 ucnonpsosana BHUC KP580MKS57. Oanospemento ¢
(GopmupoBaHieM Bujleocuriana B npouecce [IT1 npoBoauTcsi pereHepauns conep-
xumoro O3Y.

Yrto6bl JAyywie MOHATH MpHHUMNLL paborer PK, neo6xoaHMo Moapo6HO 03HAKO-
MUThes ¢ yeTpoiicTBoM mukponponeccopa KP580MK8B0A u mporpammupyembix BUC
KP580MK55, KP580BI'75, KP580MK57. ITporpammupyevmsie BUC wmoryr pa6oratsb
B 0OJHOM M3 HECKOJbKHX PEXHMOB, BLIOHPAEMBbIX 3arpy3Koi B HX BHYTPEHHHE PErHCTpPhI
110 KOM@HAaM MporpamMmbl OMpeleneHHbIX YNPaBASIOUIHX CJAOB.

OG6bIYHO B KOHKPETHOH amnmapartype HCHOb3YIOTCA TONbKO HEKOTOpbie W3 BO3-
MOXHbIX pexxuMoB pa6othl Takux BHUC. B 3ToM oTHOWeHHH paccmaTpHBaemblii KOM-
NbIOTEp He MpeacTaBisier Wckatouedns. OAHako B onucanuu nporpammupyembix BHC
GyayT JaHbl BCe BO3MOXHbIE PEXUMbl X PaboThbi (CM. MpHIOKEeHHE).
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D9 KISSHHI;  DI0 KISSHAS ; DT K555MA7; D12 KS§79P®@I;
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2.1. Npuuuunuanbuasn snekrpuyeckas cxema PK

LlenTpaasholil npoyeccop MUKDOKOMNbIOTEPQA

[Mpunuunuanphas saekTpuueckana cxema PK npeacraBaewa Ha puc. 2.2
TakroBbiit renwepatop PK Bbinosnew na mukpocxeme KP580I®24 (Dl1), npen-
Ha3HaueHHOH Ans pa6oTel ¢ Mukponpoueccopom KP580UK80A (D6). Yactora Tak-
TOBBIX HMMIIyJIbCOB reHepaTopa oOnpefedsieTcsi KBapLeEBbIM DPe30HaTOPOM, MOAKJIO-
yeHHbIM K ero BoiBogaM X1 W X2. Pe3soHaHchas uacToTa KBapLeBOro pesonaropa
noMKHa ObiTh B 9 pa3 Gosblie BhIGpaHHOH TAaKTOBOH 4acTOThl MHKponpoueccopa. Tak
kKak B PK TakToBblii reHepaTop CIyXHT TakXe W MU CHHXPOHH3aLUHH paGOTbl KOHT-
poajepa [HMCI/Iesi, B KayecTBe KOTOPOrO HCMO/b30BaH OOBLIKHOBEHHbi TeJNeBH30p,
yacToTa KBapueBoro pesoHaropa Bbi6pana paBhoil 16 MIu. Ilpu 3Tom TakToBas
yactora MHKponpoueccopa 16/9=1,78 MI'u (HHXe HOMHHa/IbHOH, KOTOpasi paBHa
2,5 MI'u). MmenHo npu takoit uactore ynaerTcss ofecneudTb napameTpbi CHMHAJOB
KanpoBoil M cTpounoit cuHxponusdauud B PK, cooTBeTcTBylOlUlHE TeNeBU3HOHHOMY
cTaHaapry.

Heo6xonnMble /151 CHHXPOHH3aUWH MHKPOMpPOLECCOpa MMIYJbChl Ha BbIBOAAX
@1 u P2 umeior amnautyny 12 B. Ha octanbHbix BoiBogax MukpocxeMbl GOpMHpYIOTCS
curHaast ¢ yposHeM TTJI. Cunxponnsauus pa6otel nepudepuitsix BUC ocyuiects-
JSIeTCS MOC/eL0BATeNbHOCTbIO UMINYJbCOB, MmonyuaeMmbix Ha BbiBoge P2TTL. [Tocae-
J10BaTe/NbHOCTb HMMYJbCOB C 4AaCTOTOH KBaplLeBOro Pe30HaTOpa M CKBAXXHOCTbIO OKOJIO
nByx, ¢popmupyemas Ha sbiBoge OSC, Hcnonb3yeTcst AJA CHHXPOHM3AWHH KOHTPOJ-
nepa aucniest U popmuposatensi curianos ynpasaewus BUC nunamuueckoil namsartu.
BoiBoant RDYIN u RESIN npeanassauedst ans nomaud curianoB «[ oToBHOCTb»
1 «C6poc» B MPOM3BO/NbHbIE MOMEHTbl. ITH CHrHa/bi 3aMOMHHAIOTCH BO BHYTPEHHHX
tTpurrepax Mukpocxembt KP580I'®24 u nepenaiorcs Ha biBoasl RDY u RES no ¢pon-
Ty umnyabca ®2. [Ins ycrpaHexus apebesra BxopHoil curhan RESET ¢opmupyercs
tpurrepom LlImutra, Haxoaswumca B TaktoBoM reHepatope. B PK na Bxon REST N
CHrHAJl MPUXOLHT OT YCTPOHCTBA (OPMHPOBAHHA W OrpaHHuYeHHs [AJIHTENbHOCTH
OJIHOMMEHHOrO cHrHana, co6pannoro Ha siaemextax Cl, C2, Rl — R3, VDI u kHonke
«C6poc».

Tax kak B PK Her mMenneHHo pa6oTaioulnx ycTpONCTB, KOTOpble MPH B3aHMOAEHCT-
BHH C MHKpOnpoueccopoM Tpe6oBani Gbl NMepeBOofa ero B COCTOSHHE OXHAAHHA, HA
BbiBoA RDYIN nocTosiHHO noaaHo HanpsiKeHHe BbICOKOTO YPOBHS.

Ha BbiBoge STSTB B MomeHT aeiictBusi curnana P1 ¢opmupyercs HMmyJbC,
cTpobupylow it 6aiiT cocTosiHUA Mukponpoieccopa. O6bIUHO 3TOT CHrHAJ NOAAIOT Ha
OJlHOMMEHHbIHi BXOJ CHCTEMHOro KOHTpoJJepa. B onuceiBaeMoM KoMmnbloTepe 3TOT
CHTHAll He HCNOJb3YyeTcsi, OAHAKO OH HEeOOXOMHM [J/s OpraHW3alHH MOLUHKAOBOro
pexxuma npu ortaaake PK.

PaccmoTpum ¢dopmupoBatie cHriajoB «3anucb» U «YTeHue» WHHbL ynpaBaeHHs.
IMepswiit U3 HuX opMupyeTcs Ha BhBone WR Mukponpoueccopa D6. Ha Bxomsi
mukpocxem D2, D14, D17, D20 stor curHan noctynaeT HenocpeiCTBEHHO, Ha BXOAbl
WE Mmukpocxem namatu D22 — D29 u ¢dopmupoBateab curiana ynpasiaeHus O3Y
nonaercsi uyepe3 nostopHTenb D54, a Ha BbIBOA WR KOHTpoJiepa aucniaes D8 —
eule U yepe3 siemeHT D4.1.

Curnan «UteHue» HoOpMHpYeTCs He TONBKO MUKpornpoweccopom D6, HO U KOHTpOJ-
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nepom TIATT D2 npu nepenaye KOZOB CHMBOJIOB M3 3KpaHHoil ob6sacth O3Y B
koHTpossiep aucrsies. Ilpu 3TOoM wcnoab3yloTcs HekoTopble OCOGEHHOCTH PaboThl
muKponpoueccopa H Koutpoasepa [11I1. Curnan wa BeiBone DBIN mukponpoueccopa
dKTHBEH (HanpsXKeHHe BLICOKOrO YPOBHSI) TOJbKO MPH YTEHHH NaHHbIX, a HA BbIBOAE
MEMW koHTpossiepa (HanpsiXeHHe HH3KOrO YPOBHS) — B MOMEHT CUHTHIBaHus GaiiTa
13 3KkpauHoi obnactH O3Y B koHTponiep aucmies. M3 3THX curHanoB sjeMeHTOM
D5.1 u ¢opmupyerca curHan «Urenue». Pesucrop RS cayxur ans ¢opmupoBaHus
HanpsKeHusi BLICOKOTO ypOBHSI Ha BhiBoae 2 saementa D5.1 B To Bpems, koraa
Bbixol MEMW KoHTpos/iepa HaXxoAHWTCA B BbICOKOHMMELAHCHOM COCTOSIHHH.

Baok seibopa namaru uau ycrpoucrsa 8800a-8si800a

Ins ynpouieHusi cxembl PK 6bl10 pellieHo ucrmosib3oBaTh LIMHY ynpasJe-
HHUS, COCTOSALLYIO TONbKO H3 JIHHHA nepenayH cHrHanoB «Yrenue» M «3anuch», nNpH
srom obpaulenHe K noptam koutpoanepos PK mpoucxosHT Tak e, Kak M K syeiikam
MamaTH, T. €. aapeca TNMOPTOB H siueeK NaMATH PaclionaraloTCi B €LHHOM aJpecHOM
npocrpaHcrse. [losromy B PK Bce o6panieHnsi K BHEIUHHM ycTPOHCTBAM BbINOHAIOTCS
no komaHaam obpauieHuss Kk namatH, a kKoMmauabl IN N u OUT N ucnonb3oBath
HeJb3sl. MakCHMa/bHO 10MYCTHMBIA 0GbeM HeMoCpeacTBEHHO ajpecyeMOoil MaMsATH
B 3TOM CJyuae, eCTeCTBeHHO, meHee 64 Kb6aiir.

Jewundparop aapeca BbinosHeH Ha MuKpocxemax DI1, D5.3, DI04 u D4.3.
B 3aBHcumocTH or cocTosHHsA JHHHH AI3— AlS (wHHBl agpeca Ha OQHOM H3 BbIXOLOB
mukpocxembl DIl ¢opmHpyercss HanpsixkeHHe HH3KOro ypoOBHSsi, M03BoJsilOLLee Onpeje-
JHTb, K KaKO{l Tpynne siieek NaMsiTH MPOMCXOAHT obpauieHue. Takum obpasom, Bce
ajpecHoe mnpocTpaHcTBO MHKPOIBM (64 K6aiit) okasbiBaeTcsi pasieneHHbiM Ha
BoceMb 6s10koB no 8 Ko6aiit kaxabiit. Ha Beixogax anementos D5.3 u D10.4 npu 06-
paweHun K sueiikam O3Y ¢ anpecamu coorBerctBeHHo 0000H—3FFFH u 4000H—
7FFFH ¢opmupyerca Hanpsikenne Bbicokoro yposHs. Ha puc. 2.3 npeacrasieHo
pacrnpeneseHHe aapecHOro NpocTpaHCTBa.

Curuanbl ¢ BbixonoB 4—-7 pewndparopa D11 ucnonbsyiores ans Bhi6opa 0aHOH
u3 nepudepuitibix BHUC: D20, D14, D8 unu D2. Cnenyer 3aMeTHTb, UTO CHrHa/l €
BbIX04a 7 HMCMOMb30BaH Takxe W Ansi Bbi6opa Mukpocxembl I13Y D17, 1. e. oaun H
TOT XK€ CHrHaia cayXHT Kak aas soi6opa BUC kourpomnepa TIAIT, tak w ans
[13Y. Takoe peieHHe okasanoch BO3MOXHbIM Gaaroaapsi Tomy, uyto u3 I13Y undop-
MalKs TOJbKO cuuThiBaercs, a B koHTpoasep [1[I1 ee Tonbko 3amHchiBalOT npH
MHHILHA/IH3AUHH NOCJENHero.

Tak kak nocie c6poca MHKPOMPOLECCOP HAYHHAeT BLIMNOJHATL MporpamMmy c
KOMaHabl, pacrnonoxedHoi no aapecy 0000H, a TI13Y, xpausiuemy ynpasasioumyio
nporpammy MoHuTtop, orBeaeHnl aapeca, HauuHas ¢ F800H, B komnbioTep BBeneH
6a0k 3anycka. Ha Bbixoge tpurrepa DI13.2 B momeHT npuxoaa curhana «C6poc»
nosiBAsSIeTCS HanpsiXKeHHe HU3KOro YPOBHS, KOTOpoe 3anpelaer pa6oty aewHdparopa
DIl u uepes snement D4.3 mocrynaer na sxoa CS Mukpocxemb [13Y D17, uto u
oGecrieyHBaer yTeHwe meppoil komaHabl W3 T13Y — kKomaHabl Ge3ycJOBHOro nepexona
Ha Hauano MonuTopa. [10c/ie BINOJSHEHHS STOH KOMaHAbl Ha LIMHE aApecoB MOsB-
asieTcs KO ajpeca CJenylouleil KOMaHAbl, CTapluuil paspsa KoTtoporo pasen .
TMosiBneHne Bhicokoro yposusa Ha JuHuH AlS nepeBoaut tpurrep D13.2 B ncxonHoe
COCTOSIHME, B pe3yJbTaTe uero B AajbHeHieM JewiHdpauus aapecoB NPOUCXOAHT
O6bIYHLIM 06pa3oM.
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134 MOHHTOPA FFFFH 134 MOHHTOPA FEFER
(monsxo ymenue) (manska ymenue)
Peaucmpsr  KPSSOWKST Peeucmpsr  KP580HKST
(monexo  3anucs) (monsxo zanucs)
FOO00H EODOH
Peeucmpsr KP5808575 Pezucmpsr  KP5808/75
CO00H 0000K#
Pezucmps: KPS5BOHKSS Peaucmpsr  KP580MKSS
(unmepgedc) ( unmeppeic)
AOOOH AOO0H
Peaucmpsl  KP5BOWKSS Pezucmpsr  KP5BOHKSS
(xnabuamypa) (xnaduamypa)
8000H 8000K
Fxpawnans abnacms
954 76004
Paboyue aveixu
He ucronsayemon MOHUTOPA
7600H
4J00H
FKpannas abracme
93y 3600
Paboyue Avedku 934
Manumopa 36000 nons3obamens
234
nons3obamens
00001 0000H
16K Saum J2 Ksaam

Puc. 2.3. Pacnpenenenue

ajpecHoro mpoctpaHctsa MHKpodBM

Al ——>
h - 7 Mampuya
A2 Adpecnsiid Aewuppamap sanomunarowux
A3 > peaucmp |—>1 empox
e 5 anemenmob
P B (128 %126)
Af —>
bnok ycunumened
cyumsibanun
RAS ——>
b0k ﬁ
oAs > ynpabrenun | p
we cmanbyob
bnox
S ——
nr 8600a - bs1800a 79

Puc. 2.4. Crpykrypras cxema BHUC K565PY3A



Oneparusroe 3anomunaioujee YcTpolcT8o

OnepaTuBHOoe 3anoMHHaloutee yctpoiictBo PK BhimosHeHo Ha MHKpocxemax
namATH auHamuueckoro THna K565PY3 (D22—D29). Otu MHKpOCXeMbl BbINOJHEHBI MO
n-MOIT-TexHONOrHH H HMeIT HHPOPMalHOHHYIO eMKocTh 16 384 6uT ¢ opranusauueit
16384 X | pa3psan. Bxoauble H BLIXOAHbIE CHTHAJbl MHKPOCXeMbl COBMECTHMbI MO YPOB-
usim HanpskeHus ¢ TTJI-mukpocxemamu. CtpykrypHas cxema BUC K565PY3A no-
KaszaHa Ha puc. 2.4.

OCHOBOH MHKpPOCXeMbLl SIBISIeTCS] MaTpHLUA 3alOMHHAIOUMX 3JEeMEeHTOB, Crocol-
bIX XPaHHTL HHQopmauuio B BHAe 3apana. [las poctyna K Kakomy-1u6o 3anomH-
HaloUleMy 3JIeMeHTY MaTpHlUbl Heo6XOAHMO BbIGpaTb COOTBETCTBYIOULYIO CTPOKY H
crosi6ell. Boi6op NpoHcXOAHT NO CHrHAAaM el HdpaTOPOB CTPOK H cTONOLOB, KOTOPbIE
NOAK/IIOUEHBI K CeMH MJAALIHM H CeMH CTaplUHM paspsilaM alipecHoro peructpa
MHKPOCXeMbl.

Mukpocxema K565PY3A umeer Bcero 16 BbIBOLOB — OQHH BhIBOA OOULHH, TpH
BblBOAA — AN MOAKJIOYEHHS] HanpsieHWd nurTanua, ABa HHpopmauHoHubix: DI H
DO — a5t BBO4A M BbIBOAA OWTAa NAHHBIX, H BHBOA WE — s ympaBasiouiero
CHrHa/la 3anucH OHTa AaHHLIX B Aveliky naMATH. OcTaBLIHXCA BLIBOLOB He XBaTaeT
A5 mepefauyd Ha aapecHuid peructp l4-paspsaHoro Koma aapeca ais Buibopa
suefikn namaTH (umenHo 2''=16 384 6ur). [TosTomMy Kon aapeca 3aHOCHTCA B aapec-
Hblif pErHcTp nocenoBaTeNbHO — cHavaja vepe3 aapecHoie Bxoabi A0O—A6 mHKpo-
CXeMbl MOCTYNAlOT KOAbl CeMH MJIafILIHX, @ 3aTeM — CeMH CTaplUHX pa3psiioB aapeca,
COMpOBOX/JaeMble CHFHaJaMH RAS (curHan BbLIGODKH CTPOKH) H CAS (cHruan
BbIOOPKH cTO/I611a) COOTBETCTBEHHO.

Takoit pexum nepesayn Kojaa Ha3blBaeTcsl MYJbTHIIEKCHPOBAaHHbIM 10 Bpe-
menu. Ero uacto npumensior B BUC H3-3a HecooTBeTcTBHSI KO/MHuUeCTBa BLIBOLOB Y
kopnycoB BUC u KonnuectBa curHanos, koropble Heobxonaumo obpa6oratb. Hanpumep,
UIMHA AaHHBIX B MHKPOMpOLeccope TaKXe HCMOJb3YeTcsl B MYJbTHIJIEKCHOM DeXHMe.

CuntbiBanne 6uta u3 siueitku BUC O3Y npoucXogHT B MOMEHT [eiCTBHSI CHI-
naia CAS, eciM mpeiBapuTeNbHO yxe 6bll ycranoBied curian RAS. Ha spems
AeiicTBust curHana CAS HHGbOPMaUHOHHBIE BbIX0A DO MHKPOCXeMbl MEPEXONHT H3
BbLICOKOUMMELAHCHOTO COCTOSIHHS B PEXKHM BbilayH CHrHa/Ma HYJEeBOTO HJIH eJHHHUHOTO
VPOBHSl, B 3aBHCHMOCTH OT 3HauyeHHsi XxpaHuMoro 6ii'il B syeiike, agpecyeMmoil conep-
AKHMbIM aIpeCHOr0 perucrpa.

Eciu OZHOBpeMEHHO ¢ curHaiom CAS TNpH NpenBapHTeNbHO YCTaHOBJEHHOM
curnane RAS peiictsyer curnan WE, To 6uT naWubix ¢ Bxoga DI 6yaer 3anucaH
B siueiiky namatH. [lpu sTom Bbixox DO MHKpocxeMmbl ocTaeTcsi B BLICOKOHMMe-
1aHCHOM COCTOSIHHH B TeYEHHe BCEro LHKJIA 3amuCH.

O6pauieHHe K MaTpHue 3aNOMHHAIOUIHX 3J€MEHTOB /Sl 3anHCH WJH UYTEeHHsA
OGHTa NaHHBIX BbI3bIBAaeT MOAKJIOUEHHE K YCH/IHTENSIM CYHTbIBAHHSA ONHOH CTPOKH
MaTpuubl 3aMOMHHAIOUIHX 3J€MEHTOB, coaepxauleii 128 sueek namsartu. [lpu stom
aBTOMaTHYeCKH MPOHCXOAMT MOA3apsl 3aNOMHHAIOUIHX KOHLEHCAaTOPOB BCeX siueek
11aMATH BbIGPAHHOMH CTPOKH IO UCXOLHOTrO YPOBHS. DTOT Mpouecc Ha3biBaeTcs npoyec-
CoOM pezenepayuu NAMATU.

Jlns npenoTBpauleHHsi pas3psia 3anOMHHAIOULHX KOHLEHCATOPOB sueeK NaMsTH
Heo6X0aHMO o6paulaThCsl K KaX{0H CTPOKe MaTpHLbi 3aMOMHHAIOLHX 3/E€MEHTOB He
pexe uem uepe3 2 mc. [Ipu BLINOJHEHHH MHKPOMNpPOLECCOPOM peaJsibHOH NporpaMmbl
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3TO ycioBHe He cobJiofaeTcsi, TaK Kak obpallleHHe K OLHHM siuefikaM NpPOHCXOLMT
4acTo, a K JApyrum oueHb peako. [TosTomMy Heo6XonuMoO cneuHaibHOE YCTPOHCTBO,
OTBETCTBEHHOe 3a pereHepanuio namsaTH. OHO LO/KHO (€CTECTBEHHO TOJBLKO B Te
momenTsl, korna 8 BUC O3Y ner obpaiueHuil co cTOPOHbI MHKPOMpOLECccopa) IHKJIH-
ueckH ¢opmupoBath Ha Bxosax AO0—A6 3nauenus Bcex aapecoB ot 00H no 7FH,
COMPOBOXKAAS KaXA0€ W3 HHX OXHHM YynpasasiioiluM cHrHasom RAS (1. e. dopmu-
poBaTh ajpeca CTPOK MaTpHilbl 3aMOMHHAIOULHX 3/ME€MEHTOB) C nepuoaoM He 6o-
Jee 2 Mc.

Tak kak B PK npouecc nepepaud naHHbiXx H3 3kpaHHOH obsactu O3Y B KOHT-
possiep Aucnies peryasipeH, a nepuon obpauwexus k O3Y He npepbiwiaer 2 Mc, TO
uukabl [TAIT okasanoch BO3MOXHBIM HCMOJb30BaTh /5 pereHepailu COLEPHHMOro
O3Y u oTKa3aTbCsl OT NMPUMEHEHUsI CMEIHAIbHOIO KOHTPOJJIepa pereHepauny namsTH.
OaHako nNpH 3TOM HeoOXOAHMO OTPAaHHYHThL MJHTENbHOCTh cHriana «Cépoc». Ecau
ANHTEJbHOCT HMnyJabca Ha BeiBoge RESET we 6ymer npesbnwars 1..1,5 mc, To
MHKpPOMpOIleccop nocje AeHCTBHA 3TOr0 CHrHasa, HauaB BLIMOMHSITH YNPaBJAsIoOULYIO
nporpaMmy MOHHTOp, yclleeT BHOBb HAacTPOUTh KOHTpoJsep aucnies u ITAT1, Bo306-
HOBHB Te€M CaMbIM Mpolecc pereHepallid namsati. B npotusHoMm cayuae undpopmauus,
Haxoasuasca B O3Y, 6yner norepsana. Anpeca B PK myabThnsekcupytorcss Mukpo-
cxemamu D18 u DI19. Ha BXoAB KOTOpHIX ¢ alApecHOi LWWHHbE MOCTYNAaloT pa3psabl
A0—AI13 xopa anpeca. B 3aBHcHMOCTH OT ypOBHS CHrHaja Ha Bxogax V 3THX
MYJAbTHMEKCOpOB, Ha Bxoabl AO—A6 mukpocxem D22—D29 noctynaior curiasnl nu6o
¢ aunnit AO—A6, 1u60 ¢ aunuit A7—AI13 wuHbt anpeca.

[ast GopMHPOBAHHA CHTHAJIOB, YNpaBJsOLIUX PaboTOl AWHAMHUECKOH NaMsiTH,
CIYXKHT y3eJ, cobpaHHbiit Ha MHKpocxeme D16 u anementax D4.4, D9.5, D10.2. u D10.3.
Ha Bxoapt C1 u C2 casuraioutero peructpa D16 nocrynaer curnan OSC rakrtoBoro
reseparopa. [Ipy OTCYTCTBHM Ha WIHHe ympaB/JeHHs CHrHaNOB «UTeHHe» H «3allHCb»
Ha Bxol V2 peructpa D16 ¢ anementra D4.4 noctynaer HanpspKeHue BbICOKOTO
ypoBHsl, o6yc/oBaHBalollee erc paboTy B peX<HMe [lapasyieNbHOrO fpHemMa [aH-
HBIX.

[Tpu HeobxoanWMocTH cuHTbiBaHHs W3 O3Y WIH 3anucH B Hero Ha BbIXOLe 3Je-
menta D4.4 dopmupyercs HH3KMA ypoBeHb CHrHasla, B pe3y/ibTaTe UYero pPerucrp
MepexoiHT B PeXHM CABHra HH(POPMAUUH H Ha ero BhIXOLAX 100YEPEHO C 3a1epIKKOH
62,5 HC ycTaHaB/iMBalOTCS HU3KHe YPOBHH Hanpsixkenui. Curnaas Q1 v Q2 nocrynaior
COOTBETCTBEHHO Ha BXOAbl RAS Mukpocxem naMsiTH W BXOAbl V MHJIbTHI/NEKCOPOB
D18, DI19. Takoit e ypoBeHb HampsiXeHus] NPH HaAWuMH cHrHana Bbi6opa O3Y
noctrynaer uepes siemedT 1)10.2 ¢ Bhixona Q3 perucrpa D16 u wa Bxoas CAS
MHKPOCXeM MaMsiTH.

Pesuctopet R14, R20-- R28 cayxatr ans yayuiwenuss ¢HOpMbl CHrHaJsioB, noaa-
BaeMbIX Ha ajapecHble BXOAbI MuKpocxem O3V.

Kak yxe ormeuasoch, o6bem O3Y PK moxer 6biTh yBenuden no 32 Kéa#r. daa
35TOrO B HEro BBOASIT BOCeMb JOMOJHHTEIbHbIX MHKDPOCXeM MaMSTH, BHIBOLBI KOTOPbIX
COELHHAIOT C OJHOMMEeHHbIMH BbIBOLAMH MHKpocxem D22—D29. HUckiiouenue cocras-
asoT Bxoas CAS: HX 06beauHsioT Mexay coGoll H MOAKIIOUAIT K BHIXOLY 31e-
menta D10.3, HasnaueHHe KOTOPOIO aHAJOTHUHO HasHaueHHio nementa D10.2. Haubo-
Jlee MPOCTOe KOHCTPYKTHBHOE pellieHHe — yCTaHOBHTH AONQAHHTEbHblE MUKPOCXCMbl
O3Y Ha yxe nMewiliiecss Ha HeYaTHOH nJaTe W NPHNASTh HX BbIBO/bl K BHIBOAAM
T1OCJIeAHHX.
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Opeanusayus 8 PK pewuma 11111

Kak yxe ormeuasock, nepechlika aaHHbix W3 O3Y B KOHTpoJasep aucnies
OCYLLECTB/1I€TCA METOAOM MpSIMOro AOCTyna K namsTH KoHTpomiepom KPS580MK57
(D2). Ynpowennas wHHAa ynpasBJeHHs noTpe6oBasa HECTAHAAPTHOTO BKJIOUEHHS
BUC koutpoanepa KP580MUKS57.

B3aumoneiicteue koutposnepa aucniesi, [1JIT 1 mukponpoueccopa MpoOHCXOAHT
caenylownM obpasom. [asi BbiBoda oOyepelHOH CTPOKH Ha 3KpaH nepBbli M3 HHUX
(dopMHpyeT cHrHan «3anpoc LaHHbIXx» Ha BhiBoge DRQ. ITo sTomy curuany KouT-
poanep KP580MKS57 noarorasnusaer mukponpoueccop k pabore B pexume TTAI,
BuinaBas curhaa «3anpoc [TAIT» na Bxox HOLD mukponpoueccopa, KoTopbii B
OTBET Ha 3TO MEPEeBOAHT CBOH LHHbI B BHICOKOHMMELAHCHOE COCTOSIHHE W YBE10M-
asieT KoHtpoasep curianom «[loarsepxaexne [11IM» na BuiBogze HLDA. TToayuus
3107 curdana, koutpoasep [Tl unuuuuupyer Buigauy naHHbix H3 O3Y Ha wHHY
J@HHbIX, T. €. yCTaHaBJMBaeT Ha UiMHe aapeca KOAbl afpecoB siUCeK 3KpaHHOM
06/1aCTH, Ha WHHY ynpasJjeHHs Bbigaer uepe3 BhiBoi MEMW curnan «Urenne» ans
BUC namsatu u ¢opmupyer Ha sbiBone DACK koutpoanepa aucnies curiaa «Iloa-
TBEepX/JAeHue NaHHbIX». [10 3THM CHrHajaM W NMPH NOSIBNEHHH HaMpPSXKEHHS BLICOKOrO
yposHs Ha BoiBoge |ORD koutpoasepa AT (curnan WR aas BUC KPS80BI'75)
6ait u3 O3Y no lWHHe NaHHLIX NepenuchiBaeTcs BO BHYTPeHHHH Oydep KOHTpoOJ-
Jdepa QuChies.

MtuoropexxuMubiii 6vdepHbtit pernctp D7 paboraeT COBMECTHO ¢ KOHTPOIJIEPOM
ITAIT D2 u npenHa3HaueH N/ BpeMEHHOro XpaHeHHs BOCbMH CTapLIHX pa3psiloB
Koma aapeca. JTO HeOGXOAHMO MOTOMY, UTO B KOHTpoJJepe Bbixoabl DO—D7 ucnosb-
3YIOTCSl B MY/bTHIJIEKCHOM peXHMe — KaK /s npuemMa WHGOPMAILHH C IUHHb JaHHbIX
1IpH €ro HHHUHMAIH3al(M{, TaK W /IS BbI1ayH Ha aJpeCHyIO LIHHY CTapuUIHX pa3psioB
kopa anpeca B pexxume [1[1I1. B stom pexume na Bxome DSI mukpocxemb D7 or
KOHTpOJIIepa MOCTYyNaeT CHrHajl BbLICOKOTO YDOBHS, MepeBOAALIHA €e BhiXOAbl H3
BBICOKOMMMELAHCHOTO COCTOSIHUS B aKkTHBHOe. B nepsoM Takte kaxmoro uukna [TT1
Ha Bxoabl DO—-D7 peructpa noctynaloT BoceMb CTapuiMX paspsaaoB Koaa anpeca,
KoTopbie ukcHpyloTcs cHrHatom STB u noctynaiot yepe3 BbiBoabl QI — Q7 Ha wHHy
anpeca. [Tocne 3toro Bbixoab Q0—Q7 KOHTpOJ/Iepa NepeBOAATCS B BbICOKOMMIELAHCHOe
cocTosiHUe, OCBOGOXKAAsi WHHY AaHHbIX ANS Mepeflauyd KOLOB CHMBOJIOB H3 3KpPaHHOH
obnactd O3Y B KOHTpOMIep AHCMIes.

Popmuposarue gudeocucrnara PK

Paccmorpum Tenepb, kak PK ¢opmupyer n3obpaxxeHue Ha 3KpaHe Tese-
Buzopa. [ns ynpouieHus ysna ¢oOpMUPOBaHHSI BHAGOCHTHAsJa KaApOBbie H CTPOYHbie
CHHXPOHMNYJbchl popmupyloTcst HenocpeacTBeHHO Ha Bhixogax HRTC u VRTC kowurt-
poanepa aucnaess D8 6aaronapsi ero coorsercTByioueil HacTpoiike. [TockonbKy 1306-
paXkeHHe Ha Kpasix 3KpaHa TeJeBH3HOHHLIX MPHEMHUKOB MEHee Pe3KO M HepelaKO Bhi-
XOIHT 3d €ro rpaHHlbl, OHO B 3THX 30HaX 3aTeMHSIeTCS IIPOTPaMMHO, T. €. 3aMHCbIo
B COOTBETCTBYIOLULHE siueiiKW 3KpaHHOi o6aacth O3Y koagoB cumsona «[lpoben»,
YTO PaBHOCHIbHO (DOPMHPOBAHHIO B BHIEOCHTHAJe OJIAaHKHDYIOUMX HHTepBaJoB (ra-
camux umnyabcos). Ha skpave andasutHo-uupposas uHdopmauusa orobpaxaercs
25 ctpokamu no 64 3nakomecta B kaxaofl. [Ton Kaxaioe 3HaKOMeCTO OTBOAHTCH
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maTpHla Toyek 6X 8. CTPOKH CHMBOJIOB pa3jesieHbl ABYMS 3aTEMHEHHLIMH CTPOKaMH
TeJIeBH3HOHHOTO pacTpa.

Taxkum ob6pa3om, B OLHOH CTPOKe pacTpa, BpeMsi OTOOpaXeHWs KOTOpOH B COOT-
BETCTBHH C TeJIeBH3HOHHLIM CTaH1apToM paBHO 48 MKc, MOryr ObiTb 3acBeyeHbl
6 X 64 =384 Touku. CslenoBaTesIbHO, YACTOTA MOBTOPEHHSI UMIYJILCOB, MOAABAEMbIX Ha
sxoa C casuraiouero peructpa DI5, nomxHa 6biTh paBHa 8 MI'u. Oua nonyuaercs
leJleHHeM 4acToThl TakroBoro reseparopa DI na 2. B kauecTBe nenutenss uactornl
ucnoab3oBad cuetudk D3. OnHoBpeMeHHO OH OPMHpYET UMNYJALCLI CHMBOJNBHOMH CHHX-
ponu3auuu, nogasaembie Ha Bxoa CCLK konrpoanepa auncnes D8 (f.q « =Tqsc/12).
[Tepnon cnenoBaHusa 3THX UMMYJIbLCOB, PABHbI BpeMEHH MPOXOX/AEHHS Jlyda KHHecKona
B npenesax OLHOro 3HaKoOMecTa, M ONpenensieT 4acTOTy CMeHbl KOLOB CHMBOJOB Ha
BuiBonax CCO—CC6 koHTpossepa.

[Tocne Toro kKak HHGOpMalUHA 0 rpadHUECKOM MPeACTABIEHHH TeKyulero CHMBOJa
noc/e0BaTebHO BhilaHa Ha Bbixod Q5 casuraioutero peructpa D15, nocnennuit non
ZeHCTBHEM BHIXOJHOrO CHrHaJsa syieMenTa D4.2 nepexofHT H3 pexxHMa CABHra B PeXHM
npueMa HHGOpPMaUHH 06 OYepefHOM CHMBONe. IDTOT XK€ CHFHaJM Hcnojb3yeTcss AaA
(GopMHpPOBAHHS KYpCOpa — MHralollel YepTOYKH, Pacno/oXeHHOH Nox oTobpaxaeMblM
cumBosioM. Takoii BuA Kypcopa onpenensieTcsi 3aMmHCcbio COOTBETCTBYIOLLETO KOLOBOTO
CJI0BAa BO BHYTPEHHHIl pPerncTp KoHTpossepa aucnjes D8.

[IpH nNpOXOXAEHHH JNy4OM nOMeyeHHOro 3Hakomecta Ha BhiBone LTEN koutpos-
Jepa AHcMJest TepPHOLHYECKH MOSIBJSeTCS BbICOKHI JiorHueckuit yposeHb. OH nogro-
TaBauBaer Tpurrep DI3.1 K nepek/nioueHHIO BLIXOAHbIM CHTHaJOM 3jeMeHnTa 4.2,
KOTOpOEe MPOHCXOLAHT B MOMEHT Hauana OTOOpa)KeHHs MOMEYeHHOro 3HaKOMecTa, uTo
1 obecneynHBaetr OPMHPOBAHHE Kypcopa.

Anement D4.1 ¢opmupyeT cHrHan A 3amucH HHOOPMAUMKH B KOHTpOJJIep
AHcniess. HH3KHH ypoBeHb HanpsKeHHsi MOSIBJISETC Ha ero BbIXOAE MPH TakoM
e ypoBHe Ha BBbIXOJe MHKPOMpPOLECcopa MpH HHHIIHAJH3alUHH KOHTpo/aJepa AHCnaes
WIH HH3KOM ypoBHe HanpsikeHHs Ha shiBone IORD koutpoanepa AT npu nepenaue
6aiita u3 skpaHHO#i obsacTH O3Y. Pesucrop R4 BuinonHsieT Te Xe (YHKUHH, 4TO H
pesnctop RS.

dopmMHpOBAaHHE KOMMNJIEKCHOTO TeJIeBH3HOHHOr0 BHAEOCHTHAJa OCYyLUeCTBASeTCS
maTtpHuueil peauctopoB RIS—RI7. dmutepubiit nosropurenn Ha tpansuctope VT2 cay-
XHT /IS cornacoBaHHsi GOPMUPOBATENs TeJEBU3HOHHOrO CHrHajla ¢ HMU3KOOMHON Ha-
rpy3koii. Hepe3 peauctopbl R15 u R16 nocTynaiorT cHrHasbl COOTBETCTBEHHO € BbIXOAA
casuraiouero peructpa DIS W yana ¢opmupoBaHHS CHHXPOCMECH, BHIMOJHEHHOTO
Ha sneMentax D5.2 u D9.3.

Dopmuposanue 38YKo8blX CUCHAN08

Buixon INTE mukponpoueccopa ucnonb3osad B PK HeTpaguuuoHHo — Kak
OfHOpa3psiAHbI# nopT BhiBoaa: Komanaamu EI u DI, w noanporpamMmamu BpeMeHHOii
3a/lepXKKH Ha HeM MOXHO (DOPMHPOBATh CHrHa/bl 3BYKOBOH 4acTOTLbl. Yepe3 ssneMeHT
D9.1 ouu noctynaiorT Ha MukporenedoHHblit kancionb Hl. Takum obpaszom, B PK
HMeeTCsl BO3MOXHOCTh MPOrPaMMHON peanu3aluMH PasjIHUHbIX 3BYKOBLIX 3((eKToB.

BosmoxHoctu Henosnb3yemoro B PK 3ByKOCHHTe3aTopa OrpaHHuYeHHb, a KayecTBo
CHHTE3HPOBAHHOTO 3BYKa HEBEJHKO. 3BYKOCHHTe3aTOD OPHEHTHPOBAH Mnpexae BCero
Ha <«03BYyYHBaHHE» KJaBHATypbi, T. €. Ha BOCMPOH3BeJEHHE KOPOTKHX IUeJUYKOB I[PH
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KO CUMBOJIA OBPA3YETCA H3 HOMEPA CTPOKM M HOMEPA CTONBUA ,
HAMPUMEP: KOA CHUMOJIA "F" = 46

HaXaTHHh Ha kaaBuiH. KoHeuHo, Takoil CHHTe3aTOp cNOCOGeH B COOTBETCTBHH C
nporpamMMoil BOCMPOH3BOAHTb H My3blKaJibHble MENOAHH.

OJ1HaKO Npu 3TOM HMEIOTCs CeAylouiHe ABa HepocTtaTka. Bo-nepsbix, u3-3a Ttoro,
uTo ¢(OpMHpPOBaHHE 3BYKa OCYLLECTB/SIETCH NPOrpaMMHbIM MyTeM, B MOMEHT BOCMpO-
H3BeA€HHS1 3BYKA MHKPOMPOLLECCOP HEe CMOXKET BbIMOMHATb KAKHX-1HO0 Apyrux AeACTBHH.

Bo-BTOpBIX, BOCMPOH3BOAHMbIH 3BYK OyleT HECKOJIbKO HCKaXXeH H3-3a TOro, 4To
npouecc ero nporpaMmHoro GopMHpoBaHus OyLeT NMPepbiBaTbCA LHKJIAMH MPAMOro
0CTYNna K NaMsTH, HeOOXOAHMbIMU 1/ pereHepalHH H300pa’KeHHs Ha 3KpaHe.

Bo3mMoxHOCTH (hopMHpOBaTensi 3BYKOBbIX CHIHA/NOB B JAOMALIHHX KOMIblOTepax
MOXCHO 3HAYHTENLHO PACIUHPHTDL, MPHMEHHB /8 3TOH LENH KaKylo-1H60 cneuHanbHyio
MHKpocxemy. OHaKO, OTe4eCTBEHHOH NPOMbILLJIEHHOCTbIO He BbillyCKaloTcs nepudepuii-
Hbie BUC s 3BYKOBbIX CHHTE€3aTOPOB. B KauecTBe KOMNPOMHCCA MOXHO HCMO/Ib30BATh
mukpocxemy KP580BH53, Bbinosusioutyio poab Taimepa.

MHKpocxeMa CONepPXHT B CBOEM COCTaBe TPH HE3aBHCHMbIX 16-pa3psiaHbix cuert-
YHKa, paboTalolluX Ha BbLIYHTAHHE B JBOMUHOM HJIH JABOHYHO-1eCATHYHOM kome. Ilpu
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IPOTPAMMHPOBAHHH B KaXXIblii H3 CUETUHKOB MOXET ObiTh 3arpyxeH MPOH3BOJbHLIH
KO/, 3HaueHHe KOTOPOTO yMCHbIUaeTcsi B npouecce paboThl 1104 BO3AeHCTBHEM TaKTO-
BOH 4acCTOThl, MocTynalouiel Ha BXOAbl TaKTHPOBAHHA cueTuHKkoB. Koraa comepxumoe
CUeTHYHKOB CTAHOBHTCS PaBHbIM HYJIO, HAa WX BbIXOAAX FeHEPHPYIOTCH BbIXOAHbIE CHI-
Havibl.

Kaxablii cueTUnK MMeeT BXOA AJsi NpueMma yupasasiolucro curiana. C nomouubio
3TOI'O CHTHaJ/la MOKHO NPUOCTAHOBHTb H BO30GHOBWUTL CUET HUMIYJbCOB, NOCTYMAIOUIHX
114 TAKTOBble BXO/bl CUETUHKOB, BO3OGHOBHTL PaboTy CUETUHKOB cHauaja 6e3 HX mpo-
rpaMMHOH 1epe3arpyskH.

CueTunkH MOTYT GbITh 3aNporpaMMHpPOBaHLl Ha paboTy B HECKOJLKHX Pas/HUYHbLIX
peXKHMax: Kak NporpaMMHpyeMble JeJHTeJH 4acTOTbl, Kak MPOrpaMMHO H annapaTHO
3anyckaemble OAHOBHOPATOPbI, FEHEPHDPYIOLLHE HMIIYJILChl NPOrPAMMHO 3a1aHHOH AJH-
TeJbHOCTH. B uacTHOCTH, B pexxuMe LeMUTeNIs 4aCTOTHl C MPOrPAMMHO 3a1aHHbIM KO3(-
(DMLLHEHTOM [1eJIeHHS, 3aBUCAILAM OT 3HAaUEHHS MpeaBapUTeJbHO 3arpyxaeMoro Koaa.
Hasnnune Takoro cyeTUHKa B MHKPOINPOLECCOPHOH CHCTEMe N03BOJseT NOCTPOHTL CXeMy,
KoTOpas napaJ/JesbHo ¢ paboToit MHKponpolleccopa 6yleT HenpepLiBHO BOCIPOM3-
BOLHTb 3BYKOBOH TOH.

Kaasuarypa PK

I1pu paspa6orke knasHatyphl PK cTaBuaach 3agaua co3parb MakCHManbHO
IIPOCTOH y3€sl, HEKPHTHYHBLIH K 11apamMeTpaM MPUMEeHSeMbiX KOMMYTallHOHHBIX YCT-
POHCTB.

Kakum Ke Tpe6oBaHHAM [0JMXKHA VyAOB/JeTBOPsiTh kaaBuarypa PK? [lpexae
BCEro, oHa AOMKHAa (OPMHUPOBATh KOAbl BCEX CHMBOJIOB, MpPHBELEHHbIX B Taba. 2.1
(koabt anst nporpammupoBatus [13Y 3HakoreHepaTtopa naHbl B Taba. 2.2).

Kpome Toro, 1eo6xonumo npeaycMoTpeTh 3ailHTy OT OJHOBPEMEHHOrO HaXXaTHs
Ha HeCKOAbKO KiaBuill W apebe3ra koHTakToB. )KenaTenbHO TakXe uMeTb Habop
GYHKUHOHAMLHBIX KJaBHIl, NpelHa3HauelHblX /51 MnepeMelileliusi Kypcopa no 3Kpauy
JIHCTIest, M HECKOMbKO KJaBHIM, Ha3HaueHWe KOTOPbIX MPOrpaMMHpyeTcsl NoJhb3oBa-
tesem. Jlas yao6cTBa paboThl AOMKeEH ObiTh MPedyCMOTPEH PEXHM aBTONOBTOPA,
T. €. HerpepbIBHOH BbIXAuM KOAA CHMBOJA NPH AJauTeTbHOM (Gosee 1 ¢) HakaTuu Ha
KNaBHLly M 3BYKOBasl HHAMKALH B MOMCHT 3aMblKaHWs KOHTaKTOB. BbinonHenue
GosiblinHCTBA 3TUX TpeGoBauuit B PK Bosnoxeno Ha noauporpammy ofGCayxKuBaHHs
KJ1aBHaTYphI.

Ha puc. 2.5 noka3aHa npHHUHIMAJbHAS CXeMa KJaBHATYpbl, KOTOpPasi MOAKJIO-
uaerca K PK uepes [1[TA D20. OcHoBHble kaaBHWIH, 0ObedliHeHHble B OJ0K A2,
CBA3aHLl C MaTpHueHd HOPMaJbHO Pa3OMKHYTHIX KOHTAKTOB W OT1e/bHOH rpynmnod M3
Tpex TaKMX )Xe KOHTaKTOB. PacrnonokeHHe KJaBHI KJ1aBHATyphl, IIPUHATOE B 6OJb-
IIHHCTBE MPOMbILIJEHHLIX AHCMIeeB, NOKa3aHo Ha pHc. 2.6.

UYepe3 auHuK Kaiasa A, HaCTPOECHHOro Ha BLIBOA HHOpMaund B pexume 0, Ha
auonbl VD5-- VDI (pHc. 2.5) nocsieoBaTenbHO NMOCTYIAIOT CKAHHPYIOILLHE HMMY./bCh.
Jlnoabl 3aulHWIAIOT JUHUH MOPTA OT MOBPEXIEHHs! MPH OLHOBPEMEHUOM HaKaTHH Ha
HECKOIbKO K/JaBHILL.
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Puc. 2.5. IlpuHunnuanbHas 1eKTpHUecKasi CXema KaaBHaTypbl

B npoitecce onpoca KONTaKTOB KAdBHATyphl MOANPOTrpaMMa OGC/Y)XXHBAHHSA nocJae-
0BaTebHO GOPMHPYeT HanpsKelHe HU3KOrO YPOBHS Ha KaxJAOH H3 JIHHHH nopta A
(Ha ApYyrux CeMH JIHHHSIX YPOBHM ocTaloTcst BbicokHmu). Cpasy nocie 3TOro noag-
nporpamMma CYMTbIBaeT H aHaJH3upyeT coaepxkHmoe nopta B. Ecau vu oaHa w3 kna-
BHIL He Ha)aTa, TO Ha Bce pa3psiabl 3Toro nopra uepe3 pesuctopol R8—RI15 nopauno
nanpsixkedne 45 B. [lpu naxarun na kaxkylo-qH60 KnaBHILy HH3KHI yPOBeHb Hanpsi-
JKEHHSI C COOTBETCTBYIOULeH JHHUK KaHala A MocTynaeT Ha OAHY H3 JHHHA nopra B.
[Tonnporpamma o6GcayXHBaHHA olpejeasieT HOMep Ha)XaTol K/JaBHILH H ¢GOpMHpyeT
COOTBETCTBYIOUIHH eil ceMHpaspsadlblii Kol.
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Puc. 2.6. PacnosioxeHue knaBuLl KAaBHaTyphl



[Ipy HaXaTHH HA KaXAyl0 M3 OCHOBHbIX KJaBHII MOTYT ()OPMHPOBATbCs TPH
pas/iuuHbiX KOAA B 3aBUCHMOCTH OT TOro, Gbia JH HaXaTa BMecTe C OCHOBHOM
(M1 HEMHOTO paHblie) oaHa u3 KJaasuiun Moaudukauun kopa CC unu YC. Ipu stom
(OPMHDYIOT CMeunasbHble, ynpaBisioulHe WJAH rpaduyeckde cuMBoab. Kaasuuwia
«PYC/JIAT» onpenensier, kakoif M3 ABYX an(aBHUTOB (PYCCKHH HJIH JIATHHCKHH)
Gyaer oTo6paxarbCsi Ha 3KpaHe (A5 Mepexoaa C OAHOrO Ha APYroH AOCTaTOYuHO
HaMXarb Ha Hee OAMH pa3). 3aMblkaHHe KOHTAKTOB 3THX TpeX K/IaBHII MPHBOAHT K
(OPMHPOBAHHIO HM3KOTO YDOBH HanpsikeHusi Ha auHusx C5—C7, paGoraioumux B
pexcuMe BBOAA, H MHOH WHTEPNpeTalHH OCHOBHBIX K/aBHLL, UTO MO3BO/NSAET COKPaTHTh
ux uucno. Jlpe6e3r KOHTaKTOB yCTpaHSAeTCH MPOrpaMMHO.

Ha puc. 2.7 nokasana neuaTHasi nsiara, npefHa3HauyeHHasi AJIsi MOHTAXa OCHOB-
HBIX KJaBHLI (MHHMMaJbHO HeoGXxoauMbiit HaGop). [as yno6ersa pabornl ¢ PK kaa-
BHATYpy Uesecoo6pa3Ho AOMOJHHTL elle HeCKOJbKHMH KnaBHwaMu (puc. 2.5, 6J10K
A3). MMeuatHyio naaty (puc. 2.8) ¢ 3THMH KJaBHIWAMH YCTaHaB/IMBAIOT Crpasa oOT
ocHOBHOH. JlonoaHUTenbHAs KaaBuaTypa co3paer yao6cTso B pabore, mo3sossisi dop-
MHPOBATb KOAbl HEKOTOPbIX YMNPAaBJSIOWHX CHMBOJOB Ha)XXaTHeM TOJbKO ONHOMN
KAaBHILH, XOTH 3TH XK€ KOAbl MOXXHO MOJy4aTb H C MOMOLLbIO OCHOBHBIX KJIaBHLI
npu nNpeaBapuTeNbHo Haxartoil knasume YC.

Ha naare ocHoBHO# KiaBHaTypbl ycTaHoB/eHbl cBeToadons VD2 u VD4. Iepsbtit
M3 HHMX CHrHaju3upyer o BkjaoueHun PK, BTopod (oH moaknioueH uepe3 3eMeHT
D9.6 k aunuu C3 TNITA, HacTpoeHHO#H HA BbIBOA),— CJYXKHT /sl HHAMKALMUH COCTOS-
uusi kaasuwn «PYC/JIAT» (kak W ocTa/nbHble, OHa He uHMeeT (HUKCAUUW MPH Ha-
XKaTHH).

Hureppeiicor ceasu ¢ macHutogpoHom u OONOAHUTENbHbIMU
ycrpoucreamu

3anucb HHGOPMALHK HA JIEHTY NMPOM3BOAMTCA MOC/JEL0BATEJNbHO MO METOAY
AByx¢azHoro koaupoBaHusi. Ha puc. 2.9 npuscneHbl BpeMeHHbIe AWarpaMMbl, MOscC-
HsiouHe 3ToT Meroa. Ha nuarpamme A nokasad Gaiit EGH (ero asouuHoe npeactas-
nenne umeer Bua 11100110), npeoGpa3oBaHubiit B nocienosareibHylo ¢opmy. Ort-
JlefibHble pa3psaabl 6afTa caefyloT ¢ nepuoaoM Teien, NpHuYeM 3anuch 6aiita Hauu-
HaeTcss €O CTapuiero paspsiaa, T. €. cHauaja Ao/keH ObiTb 3anucad paspsaa D7,
3arem D6, D5 u 1. . OnHako HemoCpeACTBEHHO 3anuUCaTh TaKOH CHrHa/j HAa MarHur-
HYIO JIEHTY He/b3si, TaK KaK YacTOTHas XapaKTepHCTHKAa MarHuTopoHa He COoOoT-
BETCTBYeT CMEeKTPY 3anuCbiBaeMOro CHrHana. 3TO MPOHUCXOAHMT MOTOMY, UTO B MOTOKe
J1aHHbIX HEPaBHOMEDHO uepelylOTCS HYJAH W eQMHHUbl, a CJef0oBaTe/bHO, HMeeTcs
MOCTOSIHHAS COCTABJ/AIOULAS, KOTOPAsh He MOXeT GbiTb 3anHcaHa Ha OObIUHbIH MarHH-
Toon. [Ias Toro urobbl 3anucarb TaKOH MOTOK AaHHbIX, OObIYHO NMPHMEHSIOT OAHH
M3 M3BECTHBIX CMoCOGOB MOAYIfILMH Hecyulell 4acToTbl — NO aMIMJIHTyde, 4acToTe
uau dase.

Hcnonb3ys merton nByxga3Horo KOAHPOBAHHS, MOXHO Tak npeo6pa3oBaTb (3a-
KOLMPOBATb) MOTOK A@HHbLIX, YTO OH He Gy1eT COAepPXKaTb MOCTOAHHONH COCTABJAIOUIEH.
3TO MO3BOJNMUT 3anuchbiBaTh NaHHble (ABYX¢a3Hbie KO/Jbl) HAa MAarHUTHYIO JIEHTY He-
110CpeCTBEHHO 6e3 npeaBapuUTeNbHOH MOAYJSAUHH.

Ha anarpamme B nokasan asyxdasHbiii kon Gaiita pavubix E6H, 3anuceiBaembtit
Ha JeHTy. ITOT KoA Qopmupyercs caenyiowuM obpa3om. Bcerna B cepeauHe nepe-
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Puc. 2.7. MeyaTHast naata AJs MOHTa)Ka OCHOBHLIX KuaaBul (a, 0)
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Puc. 2.9. BpeMmcHHble quarpaMmbl CHTHa-
N0B NpH ABYX(Pa3HOM KOLAHPOBAHHH

<«Puc. 2.8. [leuaTnas nnata 415 MOHTaXa
[OMOJHUTENbHBIX KJaBHLI

nfaBaemoro Guta (i) MPOMCXONHT H3MeHeHHWe ero 3HauyeHHs Ha MPOTHBOLOAOXKHOE,
npuuem wu3meHenue ¢ | Ha 0 o3Hauaer, uTo nepeaaH GuT, pasBubii 0, a o6paTHoe
u3meHenue, ¢ 0 Ha | — 6uT, paBHbiit 1.

Ha rpanuue nByX OZMHAKOBLIX MO 3HAUEHHUIO CMEXHBLIX OMTOB TakKxKe BCeria
MPOMCXOAMT H3MEHeHHe 3HauyCHUs AByXdasuoro koaa. Ha rpaHuue pasHbix no 3ua-
YEHHIO CMeXHbIX GHTOB H3MeHeHHe ABYX(Pa3HOro KOAA He MNPOUCXOIHT.

[Tono6HbiM 06pa3omM 104XKIibl GbITh 3aKOJHPOBAHbLI BCE GMTHI HHPOPMAIlHH, 3anH-
coiBaembie Ha JeHty. [lepuon Teien Boi6pan pasHbiM 0,9 mc. [Ipu 3TOM ckopocTh
3anucH-cuuThiBaHua pasia 1100 6ut/c. OnuiT nokasai, uTo MpPH Takoi CKOPOCTH
MOXHO 0GecreunTh HalexHoe, NPakTHueckH 6e30lHG0UHOe CUHTLIBAHHE HHGOPMALLHH.

Paccmorpum Teneph, kakum 06pa3soM npu YTEHHH MPOHCXOAHT JeKOAHPOBaHHE
aByx¢a3ubix KonoB. [IpeinonoXuM, UTO CYHTHIBAHHWE 14HHBIX HAUYal0Ch B MOMEHT
to (puc. 2.10). TMoanporpamma uTeHHst MO3BOISIET CUMTHLIBATH W PAclO3HaBaTh WH-
¢popmauuio npumepHo oauH pa3 B 15 mke. Hauunas ¢ to, noanporpamMma cuuThiBanus
NPOM3BOAMT UTeHHe HHPOPMAauHHM U ee aHanu3 (1) /10 Tex nop, noka He Npou3oiineT
H3MeHeHHe YDOBHSI CHFHa/a MO CPaBHeHHIO C MpPeAbIAYLIHM CYWTAHHBIM 3HAYEHHEM.
Ha pucynke 3T momeHnTbl 06Go3HaueHbl t;. YpoBeHb CHIHaAa, CUHTAHHBIH B MOMEHT
ts, paccMaTpuBaeTcs Kak rnonesHast HHGOPMallHA H MO3TOMY 3aMOMHHAETCs.

Ilocne paciosnaBanist U 3aMOMHHAHHS NPHHATOrO GHTA IPOHCXOUT 3a/1epXKKa B

pa6Gote nporpammbl, pasnas 0,75
Tenca, W MPOLECC CUMTHIBAHHS MH-

T foren Foren Tor (GOpMauMM  HauyMllaeTcst  BHOBD.
B PK onucaHublii aaroput™M Koau-

POBaHHS peanu30BaH NPOrpaMMHO.

[Mporpammuoe  obecneueHue

%) ts t ty ¥ UPH 3TOM BBLINOJNACT CJAeAYIOULHe

nn ”N GyuKuHm:

T \7‘4 T T l(pH 3alIHCH JlaHHbIX CHayana
M i’f‘_"“‘,! M MPOU3BOJUT lipeobpa3oBaHHe 3a-
¢ 7 7 v nuceiBaemMoro 6aita U3 napaJinenb-

Puc. 2.10. Bpemeuntie guarpamMmbl CHrHaM0B HOrO B MOC/IC10BATeTbIbIH  BHIL;

NpH UTCHHH JBYX(a3HOro Koja
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3aTeM Kaxbli $alMCLIBAeMbIH OHT KOAHPYCT B COOTBETCTBHH C METOIOM 1BYX-
(a3HOrO KOMPOBAHHS, KOTOPLIH GLII ONHCAH BLINE,

H HaKCHCH, OPMHEPYET COOTBCTCTBYIONIHE BPEMCHIBIC HHTCPBAbL

B PK uepes aunuu CO n C5 kanaia C k 1I11A D20 noak.iouenb y3abnl Gpopmu-
POBAHNS CHTHATOB AT 0OMena HHGOPMaIelt ¢ GhITOBBIM KACCCTHBIM MarHHTO(OHOM.

Kpome 1oro, 8 PK nveeres onoannternumit HITA D14, ne nacrpansaembiii 8
nporpavve Monurop. Tocie npivota cutinata «COpocs Bee 1pH €ro Kaiaaa cBo-
Ho.Ubl 1opatotaiot na oL widopaaiin. CBODOLIHLNME  OCTAITCH TakKe JHHHH
C1 n C2 THTTA D20, 3anporpaMMHPOBAHIBIC B PCAIM BbIBOAA HUGDOPMALKH.

Hcnoavzosanue donoarureavrnoco [NIMTA D14

B PK umeeress gonoamireanunit FITIA D14, kotopbiit Moxer ObiTb HC-
AOL OB JLISE 10 T HOMCTIESE PO S BB BHCITHA YCIpoilers BRO1a-BLBo1a. Monn-
fop B nawate pabornt He nacrpausact HITAD uo voede upnxona curnana «Cépoc»
BCC TPHCTO Ralddd ORASLIBAIOTCS HACTpOCHHbIME Ha BBO.L tHpopMainn B pexume 0.
Kpome Toro, B PK cBoGoansimu takike octaiores aunun Cl u C2 I1MMA D20,
3AUPOrpaMMUPOBANIILIE HA PEXKHUM BBOLA HH(BOPMAILIH.

B kauecrne npumepa ncnoandosanust FIETA D14 Moxno npusectH ycTpoicTBO
Opratusaiu Bientiell UPOrpaMvMHo-yVIPaBIaeMoil [IHHEL JLIs1 [104COeNHHEHHsI L0110~
nHTeabHbix nepudepuiinsix BMC 1 Buenmero 113V ¢ o6nemom namstu go 32 Kéaiir.
[TpuHuMnuaaLnas cxeMa T1akoro yetpoiicia upuseiesa na pue. 2.11. Kaunan
A TITIA D14 cayxuT aas BBOAAa AdauHulX, Kanadaut B u C- aas Bedaun aapeca
113Y 1 dopmuposanusa curua.iob utenus. Kpome Ka73P®5 (K573PP2), B yerpoiicrae
MOXHO rnpuMeruTb Mukpocxemul T13Y K573Pd4, KH6GPTH, K556PT7 (ecrectBelHo,
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C yueToM ux ocobeHHocTeil M uoKoIeBKH). B nio6Gom cayuae caenyer yuecTb, uto npu
noakiouenuu BHewHero [13Y ToK, norpe6/sieMbiii OT HCTOUHHKA HANPSXKEHUS NUTAHHS
+ 5 B, Bo3pactaer go 1,5..2 A.

Brewnee T13Y uenecoo6pasno BLINONIHHTL B BuAe HeGONbLIONO CaMOCTOSITENb-
HOro Gnoka (kaccerbl), cHaGXeHHOro coennHutenem. OTBETHYIO 4acTb NOCHeQHEro
yCTaHaBJHBAIOT B Kopnyce KommnbloTepa. OueHb yno6HO HMeTb HeCKONBbKO TaKHX
KacceT — 3TO MO3BOJISieT ONepaTHBHO FOTOBHTb KOMMbIOTEP [Jisi PELIEHHs TeX HAH HHBIX
3ajau.

B kaccerax T13Y MOXHO XpaHHTb caMble Da3/iHUHbE NPOTPAMMbi: WHTephpe-
tatop Beiicuka, penaktop Texcra, ssbika Accem6sepa u T. A. Ilpexae uem HauaTb
paboTy ¢ n060# U3 3TUX NPOrpamMM, ee HEOGXOAHMO MePErpy3uTh M3 KacceTbl B
O3Y komnbiotepa. [lenaioT 3T0 ¢ MOMOLLbIO AHPCKTHBE R Monutopa.

Bbaok nuranus PK

MuKpOKOMNbIOTEp OTNHUAeTCs MajbiM 3HepronorpeGaenuem (0,8 A, 150 u
30 MA oT HCTOYHHKOB HanpsikeHuss +5, +12 ¥ —5 B cooTBeTCTBEHHO), UTO MO3BO-
JsieT caeiath GJIOK MUTAHHA MPOCTbIM M KOMNAKTHbIM. ABTOpPhl Pa3MeCTHIH TaKoi
610K B OTA€/bLHOM KOpMycCe, HO BO3MOXHO CMOHTHPOBaTh ero u B Kopnyce PK.

Ha puc. 2.12 npusenena npuuunuanbhas cxema 6iaoka nutanus. Hanpsxenus
412 1 —5 B ycTaHaBAHBAIOT COOTBETCTBEHHO MOACTPOEUHBIM pe3ucTopoM R4 u cra-
GunutpoHoM VDI4. B KauecTBe ceTeBOro MOXHO HCMOJb30BaTh CTAHAAPTHBIH TPaHC-
dopmarop TIIT1260-127/220-50 unu nto6oi apyroii Mowwocthio 20..30 Bt. Mukpo-
cxemy DI ycTaHaB/HBAIOT Ha TEMIOOTBOAE C CYMMapHOi MAOWAABIO OXJAXAEHUS He
menee 50 cM ?, anst oxnax aenus Tpausucropa VT1 ucnonb3yior npocTefiwuii naacTus-
yaTblff TEMIOOTBOA MJIOWAAbI0 0KOaO 20 cM 2.
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Puc. 2.12. TlpuHunnua/ibHas sneKTpuueckas cxema 6J0Ka MHUTaHWUs
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[pu npoektuposanuu PK nepen paspaboTunkamu BcTana 3a1auya YMEHBIUHTH,
Harpy3Ky Ha JHHHH LIHHBI ajpeca W JaHHbIX MHKPONMpoLeccopa, Tak KaK MX MaKCH-
manbHasi Harpy3douHas crnoco6Hocth — onud TTJI-Bxon (1,9 MA). C sroit uenbio B
PK ucnonb3oBaHbl MHKpPOCXeMbl CepHit C MaJbiM MoTpeGJeHHeM 1o BXOLY.

MMeuartHble naatet PK (puc. 2.13) u KAaBHaTypbt pacCuMTaHbl Ha YCTAHOBKY
pesucropos M/IT-0,125, kounencatopos KM-6B, K53-1, wrbipeBoli uacti coegnHu-
teass TPIIM1-611HY2 u 6nokos knasuatypst BM16-1, BM16-4.

2.2, Oraanka PK

Kparkoe onucanue npouecca otnaaku PK nomoxer Bam BbIsBUTb npHuuHY
TOM WJIM HHOM HeMCMpPaBHOCTH KOMIIbIOTEpAa KakK cpa3y nocje COOpKH, TaKk W NpH
ero 3KCMyarauuH.

HecMoTpsi Ha npocTOTy YCTPOHCTBA, KOMMbIOTED SIBASIETCS CJAOXKHBIM 0GBHEKTOM
A5 AMarHOCTHKH HeucnpaBHOCTeH. TO OGBACHSETCSH TeCHOH CBSI3bIO B HEM Mporpam-
MHOro o6ecrneyeHust H annapaTHbIX CPeacTs.

IMpu otnanke H KOHTpOJE MHKPONPOLECCOPHbIX YCTPOHCTB B YCJNOBHSIX HCC/eno-
BaTeNbCKOH 1a60paTOPHH HAH NMPOH3BOACTBA OGBIUHO NMPHMEHSIOT ChelHalbHble TeXHH-
uecKHe W MporpaMMHble CPeACTBa, HaNpUMep JIOTHYeCKHe aHa/lu3aTopbl H MOJeHpYIo-
uHe nporpaMmbi. B Jlo6UTeNbCcKON NpakTHKe NMPUXOAMTCS HCKaTb APYrHe MeTOAbl H
CPeACTBA pelleHHst 3TOH 3ajauH.

Ins PK paspaGoraHa Meropuka OT/NafKH, OPHEHTHPOBAHHAs HA HMCMOJ/b30BaHUe
TONbKO 06bluHOro ocuunaiorpada W ommerpa. Caenys 3Toil Meronnke, Bbl cmoxere
y6enuThcsi B pabOTOCMOCOOHOCTH OTAeNbHbIX GNOKOB H KOMMbIOTEpPa B LEJOM HJIH
OGHapYXHUTb H JIOKaJH30BaTb HMEIOLLHECS HeHCPABHOCTH.

Paccmorpum nocsenoBarenbHocTb otnanku PK.

1. Haunute ornanky PK c nposepku oMMeTpoM MoHTaka meuaTHOH mJjaTel H
ycTpaHute BbisiBlieHHble nedekThl. C 0co60H TwATeqbHOCTbIO CJeldyeT MpPOBEePHThb
HalMuHe 3/MeKTPHYECKHX CBsideil MeX/[y BbIBOAAMH MCTOUHHKA HANPsHKEHHS MUTAHHSA
mukpocxem (oco6esHo D22—D29) u cOOTBETCTBYIOUIHMH KOHTAKTaMH COELHHHTES.
IllynamMu ommeTpa Heo6XOAMMO KacaThCsi HeNnoCpeiCTBEHHO BbIBOLOB MHKpOCXeM —
3TO NO3BONHT OGHAPYXUTb HekauecTBeHHble naikH. OTCYTCTBHE Ha MUKpOCXemax
D6, D12, D22—D29 opHoro u3 HanpsiKeHHH NMHTaHHS MOXET MPUBECTH K BbIXOAY HX
H3 CTpOSI.

3areM Heo6x0QMMO YGeAHTbCsi, uTO GJOK nHTaHusi ofecrneunBaer TpeGyemble
Hanpsbkenus: +5 B +£10% npu toke no 1 A, +12 B +10% npu Toke no 200 MA
u —5 B +£10% npu Toxke 1o 100 MA.

2. BoiibTe M3 naHenu MukpocxeMy D17 u ycranosute B Hee TI3Y ¢ rect-
nporpammoii. CoelHHTe BbIBOA 3 MHKpocxeMbl D1 ¢ o6uiMM npoBoaOM H, MojaB Ha-
npsiKeuue NuTaHusi, y6eauTecb B HAJMUHH HanpsKEHHH Ha COOTBETCTBYIOLULHX Bbl-
BOAX BCeX MHKpOCXeM.

3. TlpoBepbTe ocuunnorpacoM Hajluuke W napaMerpbl CHrHa/oB, BbipaGarbiBa-
eMblx MuKpocxemoit D1: Ha BmBogax 10 u 11 — umnyabcos amnautynoit 12 B ¢ ne-
pHoaoM caenoBaHus 562 Hc, Ha BbiBoje 6 — amnautymoi 5 B ¢ nepuonom caeno-
BaHus 562 Hc, Ha BbiBode 12 — amnauTynoit 5 B ¢ nepuoaom caeposanus 62,5 Hc.
OTCyTCTBHE STHX CHIHaloOB OGbIYHO CBHIETEbCTBYeT O HEHCNPABHOCTH MHKPOCXeMbl
HIH KBapLeBOro pe3oHaropa.
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Puc. 2.13. TleuatHas naara PK




Jns BLISABJIEHHS! MPUUMHBI OTCYTCTBUSA YKA3aHHLIX CHFHAJOB MOCTYNAIOT CAEdYiO-
uumM o6paszoM. Otcoeaunsiior BbiBog OSC Mmukpocxembl D1 or MoHTaxHOH naaTel u
CHOBa KOHTPOJIMPYIOT 3ITOT CHFHaJ npH loMowH ocuuinorpada. [Nossrenue curnana
OSC cBugereabcTByeT o Jepekrax MoHTaxca MaH Mukpocxem KISSHME4 (D3) wuam
K155MP1 (D16).

OrcyrerBHe curHaa OSC B 3TOM c/yyae OLHO3HAUHO 03HA4YaeT HEUCIIPABHOCTb
KBapLEBOro pe3oHaTOpa MM MHKPOCXeMbl TAKTOBOTO reHepaTopa.

Jas nposepkd paboTOCNOCOGHOCTH reHepaTtopa BMeCTO KBapuUeBOro pe3oHaTopa
K ero BoiBogam X1 X2 noaknioualoT kepamuueckuit KonaeHcatop eMko¢toio 10...15 nd.
Hanuuue reHepaiuu B 5TOM cilyyae roBOpHT O HEMCMPABHOCTH KBAapLEBOro Pe30HATOPa.

B PK MoxHO ucniosib3oBath KBaplesble pe3oHaTtopsl Ha yactotsl 15...17 MIu. IMpu
3TOM CHHXPOHH3aUHS TeNeBU3MOHHBIX NPUEMHHUKOB OCTAeTCH AOCTATOYHO YCTOHUMBOM
M HaANeXKHOCTb CYMTHIBAHMA JaHHBLIX C MarHutodpoHa He cHukaercs. Eeanm Haittu
NOAXOAALLKI KBapLeBblii pe30HaTOp He yAaeTcsi, TO €r0 MOXHO 3aMeHHTb MOACTpOeY-
HbIM KOHIEHCAaTOpOM, HJH, uTo eiue ayuire, LC-konTypom. Mexay BoiBogamu X1 u X2
NOJK/I0YAeTCs LeNnb, COCTOALLAS U3 MOC/e10BaTe]bHO BKIIOYEHHBIX KOHAEHcaTopa eM-
KocTbio 5,6 nd u kartywku uHAyKTHBHOCTH. [TapanienbHO KaTylike WHAYKTHBHOCTH
cienyeT MOAKMIOYUTh KoHaeHcaTop emkocTbio 20 nd. KaTywky HamaTblBalOT Ha CTaH-
napTHoM Kapkace ot ¢uabTpa T4 UM npuemHuka ¢ moacrpoeunukom MI00HH-CC2,
8X15. Karywka copepxut 16 ButkoB nposoaa [13B-1 0,2.

Takasi 3aMena He yXyawHT paGoTy koMnbioTepa. YacToTy TaKkTOBbIX MMMYJ1bCOB
cjleyeT yCTaHOBHTb MO YaCTOTOMEPY MJIH MO HauJyylueid CHHXPOHH3aUHH H306paKeHUs
Ha 3KpaHe TejieBH30pa.

[Tpu orcyTcTBMH KaKOro-1160 U3 APYTHX CUTHANO0B, GOPMHPYEMbIX TAKTOBBIM reHe-
paTopoM, HeOGXOAUMO OTCOeAHHHTb COOTBETCTBYIOLUMH BbIBOA MuKpocxembl DI ot
MOHTaXKa, W eCJIM CHUTHaJ NpH 3TOM MOSIBJASETCHA, TO HCKATb HEHCMPABHOCTb CilelyeT
n160 B MOHTaxe, M60 B MMKDPOCXeMaX, Ha BXOAbl KOTOPbLIX 3TOT CHTHa/l MOCTynaer.
[Tone3Ho TakKe MpoBEepUTb HajlMuKe BHICOKOTO ypoBHSI Ha Bbixode RDY Mukpocxembl
TaKTOBOTO reHeparopa.

Ecnu npu npoBeeHn onucaHHbIX MPOBEPOK BLIAICHUTCS, UTO NPHYUHA dedeKToB —
MOHTaX, TO C/JelyeT BHHMAaTeJbHO OCMOTPETb fleyaTHylo M1aTy M He3aBUCHMO OT Cro-
co6a, KakUM OHa M3rOoTOBJ€HA, NponasTh XOTs Obl Te nepexoabl C OAHOM CTOPOHLI Ha
ApPYTyio, KOTOpble HaXOAfATCA MOJ4 MHKPOCXeMaMH.

BoabiHeTBo npumMensieMblx B PK mukpocxem usrorosneso no MOIT texHonoruu
1 6OKMTCS BO31€MCTBHS CTATHYECKOTO 3/1€KTPHUYECTBA, NMO3TOMY AN NalkH ClelyeT NpH-
MEHSITb HH3KOBOJIbTHBIH NMasiIbHUK C XKAJOM, COeJHHEHHbIM ¢ Gpac/eToM Ha pyKe orne-
patopa M keJaTelbHO 3a3eMAEeHHbIM.

Oco6eHHO OCTOPOXKHO c/eayeT obpaiuaTtbest ¢ MuKpocxemamu O3Y, B KOTOpbIX
M3-332 HecoGJI0€HNs1 MPAaBUI MOHTa)Xa MOTYT BbIHTH H3 CTPOSl HECKONbKO fueeK na-
MSATH, @ MHKPOCXeMbI C TAaKHUM Le(deKTOM yxKe HelpPHIOLHbI.

OnbiT 3KcnyaTauul Heckonbkux PK nokasasn, uto TakToBbIff reHepaTop HepocTa-
TouHO HajexeH. Llenecoo6pa3Ho ycraHoBUTb MHKpocxeMy DI Ha naseab. [las nadib-
Hefllero paciiMpeHust BoamoxkHocteil PK Ha naHenb cieayer ycTaHOBHTb M MHKpO-
cxemy D14,



4. TlposepbTe pa6oTy y3na ¢popMHpo- R1 2%

[/ / R2 2x
patHua curnana «Cépoc». [lpu xaxaom |7 Y o7
HA/KATHH Ha OAHOMMEHHYIO KHOMKY Ha Bbl- sar «Jo[ T
soge | mukpocxembl DI gponmxen popmu- AT P S
poBaThCs HMNYAbC aMnanTynoit 5B u aau- ” 21y ~
s
TCABHOCTBIO OKOo | Mc. ; 3
5. Y6eautechb B HaJMUMHU BbICOKOro R
OBHSl HaNlPsDKeHHsl Ha BblBoae 24 MHKpO- a1
e pa 5 P K155 T2 K AT 3B 707
npoueccopa D6, uto cBuHaeTeabCTBYeT o
HaX0XAEHHH €TO B COCTOAHUH oxHaaHus,  Puc. 2.14. [IpuHunnuanbHas sjekTpuye-
BBI3BAHHOM YCTAHOBKOH NepeMblukH B co-  CKasl CXeMa y3/la MOUHKJIOBOTO BbINOMHE-
HHS KOMaH]

oTBeTCcTBMH ¢ H.2. lTpoBepbTe cocTosiHUE
wuH aapeca v aannbix PK, kacasic nocae-
70BaTe/IbHO LLYNOM ocLuiorpada cOOTBETCTBYIOLULMX BbIBOAOB MUKpocxem. Ha Bcex
JMHUAX IIHHBI afpeca J0/MKeH NPUCYTCTBOBATb HU3KHH ypOBeHb HAlNpPsKEHHs, a Ha
JIMHHAX IHHbL AaHHbIX — ABOHuHLIH koa 10101010, sanucannbiif B Hy/aeBOH suelke
TeCT-NPOrpamMMmbl.

[lpu o6HapyXeHHH HECOOTBETCTBUH MpOBepbTe, HET JM 3aMbIKAHUH MeXAy JiH-
HUAMHU LIMHBI aapeca M KakMMU-NMGO0 APYTHMHM CHTHAJIbHBIMH JIHHUSIMH MM NPOBOA-
HUKaMU HCTOUHHKA Hanps>KeHUsi nutaHus, ybeautech B pa6otocnoco6Hoctu [13Y D17,
y3na HadaabHoro c6poca (mukpocxembl D10.1, D9.2, D13.2) u newudpparopa DII.
[MpasuibHoii pa6ore aewindpaTopa COOTBETCTBYET HHU3KHH VPOBEHb HanpsikKeHWs Ha
BoiBoge 18 mukpocxembl DI7. [locse ycTpanenuss o6HapyXeHHbIX HeHCNPaBHOCTEH
cJleflyeT BHOBb MPOBECTH OTJ1aAKy mo nm. 4 u 5.

6. Bbik/MIOUMB HCTOUHMK HaMNpsiKeHUs] NMUTAHUs, CHHUMUTE YCTAHOBJIEHHYIO paHee
nepeMbluky, MOACOEAMHUTE Y3eJ MOLMKIOBOrO BbIIOJHEHUS MNPOrpaMMbl MUKPOMNpPO-
1eccopoM u BHOBb BKIiouuTe PK (puc. 2.14).

[pu opHOKpaTHOM HaxaTuu Ha kHonky «lllar» Mukponpoueccop nocje Bbinoa-
HeHust Takta T2 Ka)kA0ro MaliMHHOrO LUHMKAA KOMaHIbl NePEXOAMT B COCTOSIHHE OXKHU-
[laHUSA, YTO MO3BOJISIET KOHTPOJHPOBATH BCE CHTHAJbl B CTATHUECKOM PexHMe.

7. Monas curnan «C6poc», HPOKOHTPOIMPYNTe BbinoJHeHHe nepBbix 11 Komawa
TeCcT-NporpaMMbl B MOUHK/IOBOM pexume. [Ipu BblnonHeHuu AedCTBHI 3ITOrO MyHKTa
O3Y PK He ucnosnb3yercs, uTo M03BOASIET HPOBOAMTb OTJAAAKY Aa)k€ [PH HANHUMHU
B HEM HEHCNPaBHBIX MHKPOCXEM.

[lpu ouepearom Haxatuum Ha KHonkKy «lllar» KoHTpoaupyiiTe cocTosiHMe LIHH
ajpeca, AaHHBIX M ynpaBileHdss B CoOTBeTCcTBMM ¢ Taba. 2.3. Kak 6bl10 ykasawo,
npu BeiGopke u3 [13Y nepBoit KoManabl (0AHOGAHTOBON) Ha IHWHE LAHHBIX MOSABJSIETCS
koa 10101010. B caenyioweit siveiike [13Y nomewen koa 01010101. dtu aBa koaa
SIBJSIIOTCSl MHBEPCHER APYyr ApPYra, M MX HCNO/ib30BaHHe HeO6XOAUMO AJS TOro, yTobbl
y6eAnTbCs, uTO BCe JIMHMM WHHBI 1aHHBIX MOTYT GBITb nepekjioueHbl B 06a COCTOs-
Hus. Tperbst komaHaa (cTpoku 3..5) — KomaHda 6e3ycJOBHOro mepexoaa no aapecy
F805H. [Tocsie TpexkpaTHoro HakaTusi Ha KHonky «lllar» (3Ta komanaa BbinonHsieTcs
3a TPH MalIHHHBIX LHKJA) A0JKeH cpaboTaTh y3ea 1aya/ibHOro 3anycka  Ha BbIBOAE
5 tpurrepa DI13.2 nosBuTbCcA BBHICOKHH ypoBeHb Hanpsikenus. Caeclyolide yeTbipe
komauabl (6...17) npeanasHauennl ana Hactpoiku BUC [I[MTA DI4 u D20. Oas
BbIBOAA Pe3y/abTaToB paboTbl TecT-nporpammbl 6yaem ucnoabzosatsh [1TA D14. Tlocae
BbINONHEHHS eine ABYX KomaHA (18..23) na BbiBonax kavana B [1[1A D14 ponxua
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nosBUTbCA Koposast kom6unauua 01010101. BeimosHeHue caenyiowux AByX KOMaHj
(24...30) npusoaut K 3axurauuio cseronuona «PYC/JIAT», noaTBepkaas TeM CaMbiM
pa6orocnoco6Hocte BUC D20.

Ta6auua 2.3.

o
c
=
=

Anpec  |[auubie KomaHaa Mpumeuanue

| 0000 AA [lpoBepka wWMHBI LAHHBIX
2 0001 55

3 0002 C3 JMP [lepexon Ha nawajno npo-
4 0003 05 05 rpaMmbl

5 0004 F8 F8

6 F805 3E MVI Hacrpoiika nopra

7 F806 8A A,8AH

8 F807 32 STA Kaasuatypsl

9 F808 03 03 (D20)

10 F809 80 80

11 8003 8A 3anuch B nopt

12 F80A 3E MVI Hacrpoitika aonosnxuTesb-
13 F808 80 A, 80H HOro nopra

14 F80C 32 STA

15 F80D 03 03 (D14)

16 F80E AO A0

17 A003 80
18 F80F 3E
19 F810 55
20 F811 32

MVI1 3anuch B nopt
Bbinaua TectoBoro
A,55H CHrHana

STA B KaHaJ

21 FBI12 01 01 B MHKpOCXeMbl

22 F813 A0 A0 D14

23 A001 55 3anuch B nopt

24 F814 3E MVI 3axeub CBETOAHOA
25 F815 08 A,08H «PYC/JIAT»

26 F816 32 STA

27 F817 02 02

28 F818 80 80

29 8002 08
30 F819 AF

3anucb B nopT

=R lelelelelaljdalclecleolel jololelelel oo oo RN o o o)
—_, O e e e e O e e e O et e () et b

XRA A

BLIK/IIOUHTE HCTOYHUK HANPsXKEHHUs NUTAHWA M OTKJIOUHTE Yy3ed LHKJIOBOH
pa6otbi. [lanbHeiiiasn OTAalKka W NpoBepka GYHKUHOHUPOBaHMA KaasuaTypel, O3Y u
JQHUCIJIeHOro 6s10Ka OyaeT NpOXOAHTb NpH aBToMaruyeckoit pabore PK no Tect-
nporpamme.

8. BxaiounTe MCTOUHMK Hanpsikenuss nurauus. Haxmute Ha kHonky «C6poc»
M NocJie OKOHYaHUS 3BYKOBOTO cHriana — Ha kaasuwy «PYC/JIAT». 31w aeficTeus
NpUBOAAT K 3anycky nporpammbl nposepku O3Y. Ecan muxpocxembl D22—D29 uc-
npaBHbl, TO N0 OKOHYaHHW PaGOThl TECT-MPOrpaMMbl Pa3facTCs 3BYKOBOH CHrHaj H
3axokercs cseroanoq VD2. O wanuuuu HeucnpaBHbIX mMukpocxem PK coo6uut asyms
3BYKOBbIMH curHalamiu (csetoauon VD2 B 3ToM cayuae ropeTb He Q0JXKeH) H cop-
MHpYyeT BbICOKHE YPOBHM HampsbKeHHMsi Ha JunuAx kananaa B [1[TA D14, coorsetct-
BYIOLLUX -pa3pPsAaM LWHHbI AAHHBIX, K KOTOPHIM TMOLK/IIOYEHH HEHCIPaBHblE MHKPO-
cxembl O3Y.

IpuunHoil HeMcnpaBHOCTH MOTYT ObiTb Kak Ae(eKThl MHUKPOCXeM, TaK M HeBep-
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nas pa6ora ¢opmupoBaTens curHanoB RAS u CAS (DI16) uaum MysbTuniekcopos
D18, DI19.

CHavana y6eautech B pa6orocnoco6HocTH dpopmuposareds. [Ias 3toro nposepbTe
Haid4He U ¢opmy curHanos Ha Bxogax RAS, CAS, WE MmukpocxeM naMsTH W Ha
pxopax V agpecublx Myabruniekcopos DI8 u D19 (puc. 2.15). Caeayer yuecTb, uto
curian CAS nepexoaut B akTuioe coctosiue (0) TOJBKO MPH HaAMUMM CHrHaia
sui6opa aaHHoro 6;0ka O3Y. IToBTOPHO TeeT-HPOrpaMMy 3anycKaloOT Ha)KaTHEM KHOM-

ku «C6poc» u kaasuiwiu «PYC/JIAT».

Yurn amenu s

T —
s\ [
vioe.os) .\ |
i e — —
A

—

—

—

no-n7 )(

Yukrn sanucu

W\
R4S \
v(mis, 713) \

o T T T T T T T T (.
xC

Aannsre, sanucsiBaemsre 8 039
no-97 x

Puc. 2.15. BpemeHHasi auarpamMma CHrHagaoB UpH yuTeHdu u 3anucu B O3Y

CaeayeT yuecTb, 4TO TecT-nporpamMma nposepsier toabko O3Y, pacnosnoxenHoe
no anpecam 0000H—3FFFH. das nposepku aonoaunteasioro O3Y curHan ¢ Bbixona
D10.2 Heo6xoaumMo MoaaTh Ha COOTBETCTBYIOILUIIE BBIBOABI €ro Mukpocxem. Ilposepka
ocTanbHbiX y3nos PK Bo3MoxHa Tonbko npu uncupasiom O3Y.

9. Y6eautech B paGoOTOCNOCOGHOCTH AMCIIeiHoro 6/10ka M KoHwTpoasepa TTIII,
HaxaB KHonKy «C6poc» U (mocie OKOHYAHMA 3BYKOBOFO cHrHana) kiaashuy «YC».
Mo 3Toit KOMaWae TecT-mporpamMma ouuiiaer skpannyio obaacts O3Y, uuuumanu-
aupyer Koutpoasepbl [TAIT u aucnaes u nomeilaer Kypcop B JeBbli BepXHuit yron
3kpana. Ec/iu 3TOro He mpoMcXoaHT, TO HEOGXOAIMO OCLHAT0rpadoM NPOBEPHTL CrO-
COGHOCTb KOHTpOJsiepa Aucriess popmupoBath cHruaa «3anpoc [11I1» Ha BbiBOse
17 BUC D2 u naauuue curuanos «3anpoc» u «[loarsepxaenue I11I1» na Bbixoaax
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13 u 21 mukponpouneccopa D6. 3atem caenyer y6eaHTLCS, YTO KOHTPOMIECpP AHCHIes
opmupyeT UMHYJbebl CTPOUHOH H KAAPOBOH CHHXpPOHM3amumu ¢ nepuogamu 64 MKc
(HRTC) u 20 mc (VRTC) cootBetcTBeHno. Eciin Bce 3TH cHrHaibl BbipabaTbiBaioTCH,
TO [EPHUMHON HEMCNIPABHOCTH MOTYT GbITb OTCYTCTBHE CHrHasa «3anpeT OTOGPax eHUA»
(VSP), nepexoasiiero B akTHBHO® COCTOSIHHE HA BPeMsi 1eHCTBHS KaAPOBBIX i CTPOUHBIX
CUHXPOUMIMYABCOB H MEXCTPOUHBIX HHTEDPBAJOB, HNH AedeKThl 3N1eMelTOB Y3ia (hOpMHU-
pOBaHMsI BHAEOCHTHANA.

B ucrpaBHOM AucniiedHoM G6J0Ke NMPH KaXAOM Ha)KaTHH Ha KiaBuuly «YC»
HAuUMHAeTCS BbIBOA HA 3KpaH aidaButHo-uMppoBbix cumpoios. [lo npaBuabHOMy
OTOGPaXKeHHIO 3THX CHMBOJOB y6exl1aloTcs B pa6otocrnocobHocti [13Y 3nakorede-
paropa H €ABMrOBOrO PErucTpa.

10. B 3akJ/iouer e nposepbTe paboTy K1asuaTypbi. 15 9TOro HaXXMHTE HA KHOIIKY
«C6poc» 1 kaasuiy «CC», a 3aTeM — HOOYEPEIHO HA BCE OCTAIbHBIC M YOEAHTCCh,
YTO OTOGpaKaemble CLIMBOJIBI COOTBETCTBYIOT KJABHIUIAM, HA KOTOpble Bbl Ha){lMaere.

3. IPOFPAMMHOE OBECIIEUEHHE PK

3.1. Ynpasaswuwasa nporpamma Monutop

B 3Y o6vemom 2 K6aiit 3anucana ynpasasiiomiasi nporpamma MoHHUTOD
(taba. 3.1), nununanusupyiowas Bce nporpammupyemole BMC u obecneunsaiouias
paboTy K.1aBHaTypbl, Aucnjes W uHTepdeiica ¢ KacceTHbIM MarHuTodonom. Kpome
Toro, MoHHTOp NnoAdep KHBaeT AHAJIOT C N10.1b30BaTe/IeM, KOTOPbi BBOAUT C K/1aBHATYPbI
ornpeneneHHble AHPEKTHBbE U HAa YKPaHe AMCILIes YHTaeT coOOLLeHHS O pe3yJabTaTe HX
BbiNoNHeHusi. MMelowiecs AMPeKTHBBI [03BOJISIIOT MPOCMATPHBATh H H3MEHATb CO-
JlepKUMOe NaMsATH, BBOAHTb NPOrpaMMbl BPYUHYIO MM C MarHMTodoHa, BBINOIHATH
3anucandble B O3Y nporpammbl WM HX 4acTH, KOHTPOJHPYS NPH 3TOM COLEPKUMOE
BHYTPEHHHX PErHCTPOB MHMKPOINPOLECCOpPd, @ TaKXKe BLIBOAHTb MPOrpaMMbl U MacCCHBbI
JlaHHbIX Ha BHELIHUI HAKOMUTENb - MAarHUTHYIO NeHTy. BaxcHoit dynkuueii MonnTopa
siBjsercs obecnedyenue paGoThl APYrHX nporpamm (uHTeprnperaropa beiicuka, pe-
JAKTOpa TeKCTa M Ap.), AJS Yero B Hero BKJIOYEH HAbOp CTAHAAPTHLIX MOAIPOrPaMM
BBOJa-BbIBOAA MHOOPMALMH.

Hauanrenasn ¢aza paborsr Mornuropa

[Tocne BKAOUEHHS] MCTOUHHMKA HANPSXKEHUA MUTAHHSL M HAXKATHA HA KHOMKY
«C6poc» ynpabaenue nepenaetcsi Mouutopy, pabota KOTOPOro HauHHaeTcs C HHH-
unajnusauuu [MITA. Bee kananst TIITA nporpaMMupyiotTcsi B pexkUM HeCTPOGHPYEMOTrO
ssona-sbisona (0). Kanan A HacTpanBaeTcs B pPeXHM BbIBOAA AJS. BbLAAUH CKaHHU-
PYIOILHX HMNYJbCOB HA KaaBuaTypy, a kanain B — Ha BBoa curuanoB ¢ Hee. Jlunun
C0—C3 kanana C 1porpamMmHpyioTcsl Ha BbIBOJ W HMCMOJL3YIOTCS AJAl yHpPaBJeHUs
CBETOAHOAOM, OToOpaxaloiuinM coctosiiue peructpa «PYC/JTAT», u 6J0KoM BLIBOAA HA

' Ynpasasiomas nporpamma Mouutop paspa6orana 1. B. Copiukosuiv (em. Pa-
auo, 1986, Ne 8, 9).
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marautodon, a aunnu C4—C7 — B pexuM BBoAa HHOOPMALHMK O Ha)KaTHH CeLHallb-
HBIX KJAaBHIL M BBOAA CHrHaJa C MarHUToQoHa.

Ilanee Mouutop HacTpausaer kontpoasep [1IT1. Idas 3Toro B ero BHyTpeHHHe
perucTpbl 3aHOCATCA aapec Hauaja 3KkpaHHoH o6aactu O3Y u KoaHuecTBO nepena-
Baemblx Gaiitos. [Ipu nepenave kaxaoro Ga#ira B pexume [T[T1 3Hauenue agpeca
YBEJIHYUBAETCA, @ COAEPKHUMOE CYeTyHKa GaHTOB yMeHbluaeTCs Ha eaMHHuUy. Tak Kak
KOHTPOJJlep Bcerja ynpasjseT nepejaayeidl KOLOB CHMBOJIOB M3 OAHOH H TOH XKe 06-
aactu O3Y, ycTanaBauBaeTcsi pexxuM paGoThl C aBTO3arpy3Koi, XapakTepHblil TeM, 4To
nocse 3aBepLIeHHs nepeaaud M3 3KpaHHOH o6aactu O3Y Bcex KOLOB CHMBOJIOB B
koutponnepe [T npoucxoauT aBromartHueckasi nepesarpy3ka BHYTPEHHHX PErHCTPOB
MCXOAHbIMM NapameTpamMu W npouecc HOPMUPOBAHHA TeJNEBM3MOHHOTO Kalapa Hauu-
aeTca CHavaga.

HMuuunanusauns KoHTpoanepa AUCnAes CBOLHTCH K CAEAYIOLIEMY: B erO perHcTPh
3aHocHTCA MHbOpPMalKUs 0 popmaTe 3HaKOMeCTa, 3KpaHa, Kypcopa, a TakxKe O AIHTeNb-
woctu umnysabcoB HRTC u VRTC. 3nauenuns Bcex 3THX napamMeTPOB TECHO CBA3aHbI MEX-
Ay co6o#t M 3aBUCAT OT yacTOThl cMrHana, nopaBaemoro Ha Bxox CCLK kouTpoasnepa,
NO3TOMY napaMmeTpbl HaCTPOMKH KOHTPOJJIepa HE MOrYT GbiTb BbIGPAaHbI MPOU3BOJILHO.
ITocne okoHuyaHus HacTpoiiki KonTpoanepos [TIIT u ancnaes npoOMCXOAUT MX 3amyck.

Bg0od dupexktus u anaru3 pe3yarsTaros

[Mocne 3anycka MoHUTOpa 3KpaH TeJeBH3Opa OYUILAETCH, B JIeBOM BepXHEM
yray nossasercs Haanuch «Paano-86PK», a noa Helt — cTpenka «—», yBenomasioulas
noab3oBaTeasi 0 TOM, 4To MOHHUTOpP rOTOB K BBOAY ouepenHoOil AupekTuBbl. HeBepHo
HabpaHHble CHMBOJIbE CTHPAIOT HaxkaThem Ha knaBuiy 3B («3a6oii») uan «<» («Kyp-
cop BaeBO»). [lNs BbINOMHEHUS AMPEKTHBbE HAXXMUMAIOT HA KJaBHILY Bo3BpaTa Kaper-
ku BK. Ecaiv nupexTHBa 3anaHa npaBHABHO, TO HAYHETCA €€ BbINOJNHEHHEe, eCH HeT —
Ha KpaHe NOSBUTCS 3HAK BONpoca — MPHU3HAK TOro, 4To MOHHTOD «He MOHUMAET» Bally
JUPEKTHBY.

Boinonnenne aupexkrus D, L, S mMoxer 6bitb npepsaHo. [las 3TOro, yaepxubas
knasuiny «YC», Hamo HaxaTb ewe ¥ Ha «C»: BbinoJIHEHHe NUPEKTHBLI MpepBeTcs, H
MoHuTop 6yaer roToB BbINOAHATbL CJAELYIOLLYIO.

HimMeHa Bcex AMpPeKTHB COCTOSIT U3 OAHOH JIATHHCKOH OYKBbi, HEMOCPEACTBEHHO 3a
KOTOPO#H MOTYT c/lefloBaTb He GoJlee Tpex mapameTpoB, NPeACTaBAsIOUIUX cO6Oi LiecT-
HaguaTHpHuHble ukcaa. Oaun mapameTp oT Apyroro oThensior 3ansartoil. Ee crtasar u
B TeX CAyyasix, KOrla OAMH H3 napameTpoB (B TOM YHCJe M NepBbli) OTCYTCTBYeT.

Hupexrusel paborel ¢ NAMATHIO

Coaep:kumoe 061acTH NaMATH MOXeT ObTb BblBeeHu Ha 3KpaH AHCIIes
n160 B BHIe WECTHaALATUPHYHBIX uucea (aupektusa D) snm6o B Bume andasutHO-
uupPOBBIX CUMBOJIOB, COOTBETCTBYIOLIMX 3THM KoaaMm (aupekTusa L). Ecau npu Bbinoa-
HEeHHH MOCAENHel BCTPeTATCH KOAbl, HE COOTBETCTBYIOLLHE HH ONAHOMY aj(aBHUTHO-
uudpoBOMY CHMBOJY, TO OHH OTOGpa3aTcs B BUAe Touek. ColepKUMoOe NamMATH BbIBO-
auTcs B BuAe Tabauubl u3 16 kosonok. CjeBa OT KaxJAOH CTPOKH YKa3blBaeTcs
IecTHaALATUPHYHbLIH aapec nepBoi B cTpoke siyeitku. PopmaTbl ITHX U APYrHX AH-
pekTuB Monutopa npuseneHb B Taba. 3.2.
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Ta6anua 3.2

MupexTusst pabotel ¢ naAMATHIO

D (HAYAJIbHbIF AOPEC), (KOHEYHDbIF AIPEC)

L (HAYAJIbHbIFT AQPEC), (KOHEYHbIA AIPEC)

F (HAYAJIbHbIF APEC), (KOHEUYHbIF APEC), (3AITMCbIBAEMbIN
KOn)

M (AIDPEC)

T (HAYAJIbHbIFT AJPEC), (KOHEYHbIF APEC), (AAPEC OBJIACTHU
[MEPECDbIJIKH)

C (HAYAJIbHbIF1 AIPEC), (KOHEYHbI1 AIPEC), (AAPEC OBJIACTH
CPABHEHUS)

S (HAYAJIbHbIF1 AOPEC), (KOHEYHbIA AOPEC), (MCKOMBI KOM)

Hupekruss. 3anycka u oTaa0Ku

G (AOPEC 3AIIYCKA),/(AOPEC OCTAHOBA)/
X OTOBPA)XEHHME COIJEP)XHWMOIro BHYTPEHHUX PEMCTPOB

Aupextuser 8800a-8oi800a

O (HAYAJIbHbI APEC), (KOHEYHbIF AAPEC),/(CKOPOCTb)/
I (CMEWIEHHE),/(CKOPOCTb)/

HonoanurearvHoie dupekTusol

R (HAYAJIbHBIM ANIPEC I13Y), (KOHEYHbIA AIPEC T13Y), (AAPEC
3ATPY3KH)

[Tpumeuanue HaknoHHbiMH yepTamu BbijeeHbl HeO6s3aTelbHble MapameTphl.

IupekTuBa M npeanasHaueHa AJIsi MPOCMOTPA H H3MEHEHHS COAEPXKHMOTrO OJHOH
WK HECKOJNbKHX siueek mamaTu. [locsie ee BBoAA HA 3IKpaHe BbiCBEYMBAeTCs aapec
AyeilKH H ee ColdepKHMOe, Kypcop OCTaHaABJHBAeTCA CNpaBa OT 3TOTO 3HAYEHHAA, H
MoHHTOp OXHAaeT BBOAA C KjaBuaTypbl. Ec/lM HEOOXOAMMO H3IMEHHTL COLEpXKHMOe
AueHKH, HaBHPAIOT HOBOE 3HAueHHe U HaxumaioT knasuiny BK, ecan usmenenuit ve tpe-
Gyercsi, ee Haxkumaior cpasy xke. [1pu KaxaoM HaxaTuu Ha knasuwy BK 3nauenune
ajpeca aBTOMATHYECKH YBEJIWUMBAETCH Ha eAMHULY. Bbinonnenwe anpekTHBBI Mpo-
JOJIKAeTCsi 10 TeX Mop, NoKa He GyleT Ha)kata KJasvwa «.» (Toyka).

Ecan Bo Bce siveiiku obnacti naMaTH HeOOXOAMMO 3aMUCaTb OAHHAKOBble KOAbl,
yA06HO BOCMONb30BaTbes AHPeKTHBOI F.

HupextuBa T npeaHa3HauyeHa 4.1 KONHPOBAHUA (MEPeCHIIKH) COAEPHHUMOro OAHO#M
o6aacth namsTu B aApyryio. KomupoBanue ocyuiecTBasercsa no6aiiTHo, HauuHas ¢
MJajlero aapeca.

[lasi cpasHeHust ABYX o6JacTedl NaMsATH HeOGXOAHMO MO0.1b30BAThbCH AHPEKTH-
ot C. Ecan comepkuMoe COOTBETCTBYIOLLMX siYeeK MaMATH He COBMajaer, Ha 3KpaH
BLIBOAMTCA ajpec siueilKW M3 mepBoi o6nacTH, ee COREPKHUMOE H COLEDIKHMOE COOT-
BeTCTBYIOLUeil sluelikH u3 BTOpPOit o6nact. [lporpamma Mouutop npenocrasJser NoJb-
30BaTeN0 BO3MOXKHOCTH MOMCKA KOAA B 3aflaHHOH 06nacTH naMmaTH (AupexkTuBa S).

68



[Tpu o6HapyKeHHH HCKOMOTO KOAa Ha IKpaHe MOABIAIOTCA ajpeca fueek, B KOTOPbIX
OH Gbl1 OBHapVIKeH.

HupekTusel 3anycka u OTAQ0KU NPOSPAMM

[as sanyeka nporpammbl cayxut Adpektusa G. Bropo#i napamerp 3toit
AMPEKTHBBI, 3a1al0UlHi a1pec O¢TAHOBA, HCMONb3YETCH TONbKO NPH OTJaAKe NPorpamm
¥ MoxeT GbiTb onyuleH. Kpome Toro, noab3oBaTeib MOXeT caM HaslauaTb B CBOe#t
fiporpamme KOHTPO.ILHbIE ajipeca OCTAHOBA, 3aMUcaB MO 3THM ajpecaM Kod KOMaHAbl
RST 6 (OF7H). Ecan npu BbinosHeHHH NPOrpaMmbl BCTPETHTCS 9Ta KOMaHAA, ynpas-
JeHue 6y1eT nepelaHo MOHHTOPY, KOTOPBIl COOGILUT aapec, B KOTOPOM GbiIO NpepBaHO
BbINOJHEHHE NPOrpaMMbl, NOC1€ Yero ro1b3oBaTe/lb MOXeT BOECMNO.b30BATLCS JHIOGLIMHU
1upeKTHBaMH MoHHTOpaA 151 KOHTPOJAS pe3y/abTaToB paboTbl M MOAM(PHKAUHUK NPO-
rpammbl.

[TpocMoTpeTb M H3MeHHTb COAepKUMOe BHYTPEHHHUX PerucTpPoOB MHUKpOMpoleccopa
nomoxer 1HpekTuBa X (He WMewolwlan napamerpos). B pesyabrare ee BoinosneHus Ha
3KpaH BLIBOAATCA CHMBOJHYECKHE MMEHA M COJePXKHMOe DerucTpoB, KOTOPOE MOXHO
M3MEHSATb TAK e, KaK U €0lepXKUMoe siyeek namMaTH no aupektuse M. Peructp npusna-
KOB pe3y.1bTara onepaudu o6o3vauded F,Apyrue BHyTpeHHHE perucTpbl MUKponpouec-
copa 0603HaUYeHBl CTAHIAPTHO.

Hupekrussl 8soda-sei8o0a

IepBbie 1Ba napaMeTpa AHPEKTHUBBI BBIBOAA HA MarHuTHyio Jeuty O 3apaiot
06/1aCTb NaMsATH, COJepXHMOe KOTOPOH MOMNEeKUT BBLIBOAY, TPETHH — llecTHAALATH-
pHUHBIH KO, onpeieasieT CKOPOCTb BbiBoaa. Ecau ckopocTb He ykaszawa, 1o Gyaer
MCMONB30BaHO M60 3HAueHHe, 3alaHHOe B Npeablaywell AMpeKTHBe BbiBOAA, JHGO
cranpaptioe — IDH (okono 1100 6ut/c), 3anucbiBaemoe (NpH Ha)KaTHH HA KHOMKY
«C6poc») B pabouvio siueiiky Monntopa 03630H (icnonb3oBaHHe KOHCTAHTbI BbIBOAA
meHee [OH wHemonyctumo!). CkopocTb BbIGpaHa ¢ yyeTOM HMCMOAb3OBAHHA MarHHTO-
toHa ¥ MarHUTHOH JIEHTbl HeBBICOKOro KauecTBa. Kpome Toro, Takas ckopocTb o6Jer-
uuT o6MeH nporpammamu. [locae 3aBepieHus BbIBOAA HA 3KPaHe OTOGPA3ATCA Hayalb-
HbIH M KOHEUYHBIl ajpeca W ueTbipex3HauyHasi KOHTPONbHAsA CyMMa BbiBeleHHOH MHdOp-
MalHH.

BBoa ¢ neHThl ocyulecTBasieTcsi no AMPeKTHBe 1, KoTOpasi MoXeT UMeTb ABa napa-
merpa. [lepsbiv napamerpom — Heo6s3aTeabHbiM — 3a4aloT cMellende. Ecan on ecTb,
BBOAHMAas MHOpMauUHA GyleT 3arpykeHa no ajapecy, siBJfOEMYCS CyMMOH yKa3aH-
HOrO B 3aMUCH HA J1eHTe aapeca U cMelledus. Bropoii napamerp onpejensier BpeMeHHYio
3a4ePXKKY Npi uTeHHi ¢ JedTol. OH TaKxke MOXKeT OTCYTCTBOBAaTb, HO B 3TOM cJydae
6yzneT B3siTa 3alepr)KKa, HCNOIb30BABLIASACA B NPeAblayllell KoMaHae BBOAA (eCJaH Bbi
He HaxXumanu Ha KHonky «C6poc») WK yCTAHOBJAEHHas (MO YMOJ4aHWIO) NPU Ha-
yanbHOM HacTpoiike pabouux siyeek MoHMTOpA (CTaHAapTHOe 3HauYeHHe, 3anUcaHHoe
no aapecy 0362FH-2AH).

[Tocae okoHuanusi BBoga MOHHMTOP COOGILMT HauaJbHbIH M KOHEUHbIH aapeca
3arpy3Kd M KOHTPOJIbLHYIO CyMMy, MOACYMTAHHYI0 nNpu BBode wHdopmaunu. Ecau ova
He coBnaaaeT C BBeJEHHOH C JIeHTbl, TO Ha cJjeaylolleil CTpoke OyleT BbiBeAeHO
3HaYeHHe, 3aNUCAHHOE HA J1€HTe, W BOMPOCHUTENbHbIH 3HAK. DTO CBHACTENbCTBYeT 06
OWN6KAX NMPH YTEHUH HHODOPMAIHH C JICHTDL.
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[lpepBaTh nporpammy BBOAA C MArHUTHON JIHTHl MOXHO /1160 BHIKJIIOYHB Mar-
HUTOOOH, 160 BBeas ¢ kaaBuarypbl Kog YC+C (3aech U Lajee NaTHHCKHH PerucTp).

B ta6a. 3.2 npusenenbt Gpopmatbl ele oAHOH AMpeKTHBbE R — uTeHus uidopmaunn
u3 [13Y, noakawuaemoro k TITA DI14.

[Toonpoepammor Monuropa

IMporpamMma MoHuTOp colepxuT na6op ROANPOrpamMM BBOAA-BbLIBOAA
(traba. 3. 3), K KOTOpbIM NMporpaMma noJb30BaTelsi MOXKeT 06pailarbes, cOG/I0Aas
corjauieHuss 06 ob6MmeHe HHpopMauHued. ITOT HaGop o6ecneyHBaeT COBMECTHMOCTb
NnporpaMMHOro o6ecreyeHUsi aHaJOTHYHbIX KOMMLIOTEPOB NMPH YCAOBHH, YTO B MPO-
rpaMmax co6/01al0Tcs BCe NMpaBu/ia Bbl30Ba MOANPOrpamM.

Cnenyer 3ameTHTb, UTO NpH HMCMOJb30BAHMM MOAMPOrpamMM BBOAA U BbLIBOAA
6afiTa Ha JIEHTy BO3MOXHO HapyllieHue npouecca OTOOpa)keHUsl Ha IKPaHE TeseBH-
30pa, MO3TOMY nocJie 3aBepileHHst pa6oTbl ¢ TUMH NOANPOrpaMMaMi peKoMeHayeTcs
BbI3BaTh MOAMPOrpamMMy 3anycka otro6pakeHus 3kpaHHoro 6ydepa. Kpome Toro, npu
HanucaHHH NporpamMm ¢ HCNOAb30BAaHHEM NOANPOrpaMM BBOAA-BbIBOAA HEOOXOAUMO YUH-
TbIBaThb, YTO AJA HaleXHOH paboTbl BpeMs MeXAy O6palleHHsIMH K 3THM NOAMNpor-
pamMMaM LOJKHO GbiTh 0koso 55 Mkc (110 TakToB paboTbl MHUKpompoueccopa).

B na6op noanporpamMm BXOAAT TakxKe MOAMNPOrpaMMbl BBOAA C MArHUTHOH JIEHTbI
M BbIBOLA Ha Hee 6JIOKOB MaMsiTH, a Tak»e MOANPOrpamMMa BbIYHUCJEHHSA KOHTPOJIbHOH
cymMMbl Takoro 6Jioka. Ilpu MCMonb30BaHMK 3THX MOANPOrpaMM 3anyck OTOGpaxKeHHs
Ha 3KpaHe NPOU3BOAMTCH aBTOMATHUYECKH, TAK XK€ Kak M NMpH BBOAE-BbiBOAE NO 1H-
pektuBam [ u O. Tlpu BblBOAe Ha JIeHTY HeOGXOAMMO YKa3aTb B ONMpPEeLENEeHHbIX pe-
rucTpax (Ta6s. 3.3) aapeca Hayana M KOHLA 6J10Ka, @ TaKXKe ero KOHTPOJIbHYIO CyMMY,
NOACUUTAHHYIO noanporpaMmoii MoHUTOPa WK COGCTBEHHOII MOANPOrpaMMOH NOJb30-
Batensi. [1pu BBose 610Ka C JIEHTbE MOXHO yKa3aTb CMeLlleHHe, C KOTOPbIM 6JIOK 1aH-
HbIX LoJkeH ObiTh 3arpykeH B O3Y. [loanporpamma uTenus 6joka uHOpmauuu
BO3BpallaeT (B perucTpax MHKponpoleccopa) aapeca 3arpy3kd M CUHTAHHYIO C JIEHTbI
KOHTPOJIbHYIO CYMMY, KOTOpble 3aTeM MOryT GbiTb MPOBepeHbli B NpoOrpaMMax MoJb-
3oBareJs.

IMoanporpamMma onpoca Koga Ha)aToH KJAaBHLIK MO3BOJISET YCKOPHTb OMpOC
KJaBuaTypbl M Gojee 3¢b(EeKTHBHO HCMOAb3OBAThb ee B nporpamMmax, paboTaiouiux
B peajbHOM MacliTabe BpEMEHH.

C nomolLbi0 NOANporpamMMbl 3anpoca MOJOXKEHHS Kypcopa MOXXHO ONpefeNHTb
€ro MEeCTOHAXOX/eHHe Ha 3KpaHe TelleBH30pa, a € NMOMOLUbIO MOANPOrpaMMbt 3anpoca
3KpaHHOro 6afiTa — y3HaTb KOA CHMBOJA W3 3KPaHHOH o6sacTH NaMATH, HaxXo4s-
uerocs B MO3uULUMKM Kypcopa. [asi cuMTbIBaHHUS NPOH3BOVILHOrO 6aiiTa M3 3KpaHHOro
6ydepa cienyeT npeaBapHTeNbHO YCTAHOBHTb KYPCOP B HYXXHYIO MO3HLHIO 3KpaHa.

B MouuTope npeaycMoTpenbl Takke ABe MOANPOrpaMMbl AAsl ONpeeseHUsl BepX-
Helt rpanuubl cBO6OAHO# onepaTuBHOR namsatH. Ilepsas u3 Hux Bo3BpallaeT npor-
pamMme noab3oBaTens B peructpoBoii nmape HL ycraHoBieHHbiii aapec BepxHei rpa-
HHubl poctyndoro O3Y  (no ymoauanuio — 035FFH ans PK ¢ o6bemom O3Y
16 Kb6aiit), Bropasi no3BovifieT yCTAHOBUTb HOBYio rpanuuy. HeponycTumo ycraHas-
JIMBaThb BEPXHIOI rPaHHLy CBOGOAHOH NMaMsATH Bbie ee MOJOXEeHHSl MO YMOJNYaHHIO,
TaK KaK 3TO MOXeT NPUBECTH K HenpaBuabHOH paboTe Baileil MporpaMMbl U HCKa-
JKeHHI0 AaHHbIX B paGouux siveiikax Mouutopa!

70



Ta6aunua 3.3

Hasnauenue

Anpec Bbi30Ba

[Tapametpul

BBoa cuMBona

€ KJaBHaTypbl
BuiBon cumBosa
Ha 3KpaH

Onpoc cocTosiHHS
K/J1aBHaTypbl

BuiBoa 6aiiTa Ha 3KpaH B LiecT-

HallLaTHPHYHOM BHIe
BuiBon Ha 3KpaH coo6LLeHHS

Onpoc Koaa Ha)XaTol K/aBH-

1137

3anpoc nosoxeHHs Kypcopa

Ha 3KpaHe

3anpoc 6aiiTa M3 3KpaHHOro

6ydepa
Bson 6aiita ¢ maruuropona

3anuch, 6aiita
Ha MarHUTOoQOH

Beoa 6so0ka ¢ marnutodona

BuiBon 610ka HA MarHHTOQOH

[Toacuer KoHTpONLHOH cymMbl

6a0Ka

Pa3peuierue oTo6paxKeHus uH-

¢popmauum Ha 3KpaHe

Onpenenedne appeca BepxHed

rpaHuubl
YcraHoBka anpeca
rpaHuibl cBOGOAHOH NaMsATH

BepXHeH

OF803H
—2045D
O0F809H
—2039D
OF812H
—2030D

O0F815H
—2027D
OF818H
—2024D
OF81BH
—2021D

OF8I1EH
—2018D

O0F821H
—2015D
OF806H
—2042D

OF80CH
—2036D
0F824H
—2012D

OF827H
—2009D

OF82AH—
—2006D

OF82DH
—2003D
OF830H
—2000D
OF833H
—1997D

Bxonuble
Boixonuble
Bxonuble
BoixonHble
Bxonuute
BoixonHble

BxonHbte
Buixonuule
Bxonuuie
Bbixonnute
Bxonuble
BoixonHble

Bxoauble
BotxonHule

Bxontble
BuixonHble
BxonHble

BoixonHble-

Bxonubie
Buixonxbie
BxonHble
Bbixoauvle

Bxonubie

Buixonuule
BxonHuie

BuixonHble
Bxonuble
Boixonuuble
Bxonubte
Boixoausle
Bxonuvie
BbixonHule

A — Koa cumBOsa
C — ko4 cumBOsa

A-00 — He Haxara
A-OFFH — naxara
A — BbiBOAHMBIE GalT

HL — anpec coo6uenus

A-OFFH — ne naxarta
A-OFEH — «PYC/JIAT»
HUuaue — kon KJIABHILIH

+3
+8

H — Homep cTpokH
L — Homep no3uuuu
A — xon u3 6ydepa
A-OFFH — ¢ nownckom cuH-
xpobaiira

A-08 — 6e3 moucka CHH-
xpobaiira

A — BBeneHHblil GaiiT
C — BbIBOAHMBIH GaiiT
HL — cMeuuenne

HL — anpec Hauana
DE — anpec koHua
BC — koHTposabHas
Ma

HL — anpec Hauana
DE — anpec koHua
BC — koHTposibHasi cymma
HL — anpec Hauana

DE — anpec konua

BC — koHTpoabnas cymma

cyMm-

HL — aapec rpanuub
HL — anpec

Pacnpedenenue oneparusnoti namaru npu pabore Moruropa

Kak 6bl10 yxe ckazaHo, O3Y PK umeer uHPOPMALHOHHYIO €MKOCTb
16 K6aiitr u pacnonaraercs, HauuHas ¢ aapeca 0000H no 3FFFH (ra6a. 3.4.a)
BKAOuHTENbHO. CJjlenyer umeThb B BHAYy, 4TO uyacTh namath (3600H—3FFFH) orse-
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Ta6anua 34a

B G TTT R LR P PP P + FFFFH

' N3y MOHUTOPA (2K) '
B + FBOOH

' PEFHCTPH MEPUOEPUAHHX BMC !

[} ]

b o mmm e + B00OH

' BYOEP 3KPAHA '

D L L LR e P PP T e + 37COH (77COH)
! PABOMME SIMEAKM MOHMTOPA !

#o e + 3600H (7600H)

P S + 1COOH
' OBNACTDb MOAMNPOrPAMM !
! NOJAbL30OBATENA !
e L L L e + 1ABOH
! UHTEPNPETATOP BEACUKA !
PO emmmmmmmmmmm———mme + 000OH

Ta6aunua 3.46

Heo6xonuMo 3ameduTn, kon 36H na 76H B sueiikax [13Y:

F83D F92E FA88 FCC7 FE6D
F843 F931 FA90 [FCCB FET70
F846 F939 FAF1 FCCE FE86
F84E  F93F FB34 [FCEC FFIC
F851 F942 FBAA FD87 FF54
F860 F948 FBD6 FD8B  [FI5B
F866 F94E FBFB I'EOB I'FA4
F86B  F955 IFCO8 FEN FFA9
F86E FA48 FCI5 FFI1E FFAE
F885 FA4C FC2B FE24 FF85
F897 FAS5C FC2F FE28 FFBB
F89C FA64 FC36 FE40 FFBE
F8AO FA67 FC64 46 FFC5
F8FO FA7D FC74 TES5B  FFCE
F9IE FA82 FC8C FESF FFDB

Heo6xonnuMo 3amenuts B Aucikax [13Y:

F85D:35H na 75H FDA5:3FH na 7FH
FD51: 37H nwa 77H FDB7: 37H na 77H
FD54: 38H Ha 78H

JeHa noa paboude sueitku MowuTOpa M 3kpaHHyio obaactb O3Y, nosTomy HCoJb-
30BaTh ee NpH pa3paGoTKe M OTJajKe nporpamMm Heab3s. OcTalbHasi uyacTh o3y
(0000H—35FFH) npeaHa3Hauesa 1js MporpamMM M A@HHLIX M01b30BaTeas.
UckJiouense COCTaBASIOT JHIIbL TPH sueliku namsitd ¢ agpecamu 0030H, 0031H #
0032H, koTopbie HeOGXOAHMbI [l OpraHu3alMH OTJALOYHOrO pexuma 3anycka
nporpaMM ¢ HCIONL3OBAHMEM AApeCOB OCTAHOBA, [I0ITOMY HCNOAL3OBATb 3TH
saueiiky B Baluelt mporpamme He peKOMeHAYeTcs.

Mpu Heo6xonumocth o6bem O3Y PK wmoxer 6biTh yBeawuen 1o 32 KoGair.
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Jto norpebyer BHeceHMs] H3MeHeHHH W B mnporpammHoe o6ecneyenue. Pa6ouue
siueflkh MoHuTopa M 3kpanHas o61actb O3Y B 3ToM cayuyae 6yayT HAXOAMTCS B 06-
sactv namatu ¢ anpecamu 7600H—7FFFH. B ta6a. 3.4,6 npusenenbl H3MeHeHHS,
KOTOpble Heo6XxOonHMO BHecTH B Monurop aas paborel ¢ O3Y o6bvemom 32 Ké6aiir.

Ocobennocru krasuaryper PK

O Hasnauenun kaasumin «PYC/JIAT»> yxe rosopuioch paHee. B oranuue

OT OCTa/lbHBLIX KJAaBHW, OHa cpabaTblBaeT MpH OTNycKaHWH. DTOT 3PdeKT MOXKHO
MCTIO/Ib30BATh /A MPUOCTAHOBKH BbIBOAA cOOGLueHuit Ha 3kpaH Teseusopa. [locae
OTNYCKaHWA KAaBUILH BLIBOL Gy1eT MpOLOIKEH.

JlAst  KpaTKOBPEMEHHOrO Mepek/aioueHHs pPerucTpoB MOXKHO MOJb30BAaThCH U
apyro#t kaaBuweit — CC.

Eiwe o1HMM nose3HbiM CBOHCTBOM KJaBHATypbl SIBIAETCA aBTOMATHYECKOe MOB-
TOpeHHe BLIAAYH KOJa CHMBONA NPU AJMTENILHOM HAXKaTHH Ha KNaBHY.

Ynpasasowue Kodel ducnaesn

Ynpasasiouiye Koibl, B OTJHUHE OT OCTaJbHbIX, He OTOOpaxaloTcs B BHIe
an(aBUTHO-UHDPOBOrO HJAH ficeBAOrpadUUECKOro CHMBOJA, a BbI3LIBAIOT BbINOJHE-
HHe KaKoH-1H60 crieuuPHyHOR QYHKLHMH, CBA3AHHOH C yipasaeHHeM (GopMaToM Bbi-
BOAHUMBIX Ha 3KpaH coobuenuit (taba. 3.5).

dynkuua «<» («Kypcop BJeBO») Bbi3bIBaeT llepeMelleHHe Kypcopa Ha O4HY
NO3MUHIO BJeBO. Ec/H Kypcop HaXOAMJICA B CaMOH J1eBOH NO3MUMH CTPOKHM, OH mnepe-
MeCTHTCA B MOCJENHIOn MO3HUKIO Npeabl1yllell CTPOKH, a4 eClH OH HaXOAHACA B HY-
JIeBOH MO3UUHH 3KPaHA — B MOCJAEIHIOI MO3HILHIO 110CACLHEH CTPOKH.

Pyukuua «—» («Kypcop BnpaBo») nepemeuiaeT Kypcop B NpPOTHBOMOJOXHOM
HanpasJeHHH.

Ta6auua 3.5

D yHKUHA Kot Bsoa ¢ ka1aBuaTypbl

Kypcop Baieso 08H «<» uan YC+H
Kypcop Bnpaso 18H «—>>» uan YC+X
Kypcop BBepx 19H «t» umu YC+Y
Kypcop BHH3 1AH «y» umm YC+Z
BosBpar kaperku ODH «BK» win YC+M
[lepeBon cTpoku 0AH «[1C» uan YC+J
Ouncrka 3kpana IFH «CTP» nan YC+3b
Kypcop B Hauano 3kpana O0CH «\» uan YC+L
lNpamas anpecauus kypcopa | IBH, 59H

20H 4 (Homep cTpo-

KH),

20H + (Homep no3u-

LMH)

[Tpumeuanue CumBom «+>»> Mexay 0603HAYEHUAMH KJIaBHII O3HA4aer, uTo
Ha40 Ha)kaTb HA BTOPYIO KJABHLIY, A€P>Ka NMEPBYIO y)Ke€ B HAXKATOM COCTOSIHHH.
3aech U najee CHMBOJ «\» 03HAUYAET «KYPCOP B HAUaJoO 3KPaHa».
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Pyukunu «t» («Kypcop BBepx») u «{» («Kypcop BHH3») BLI3bIBAIOT Nepeme-
IlleHHe Kypcopa Ha OJHY CTPOKY BBepX HJM BHH3 COOTBeTCTBeHHO. EcaH Kypcop Ha-
XOMMICA B caMOH HMXKHeH CTpPOKe 3KpaHa, TO npH BuinoaHenun ¢ynkuuu «Kypcop
BHH3» OH NepeMecTHTCA B Ty »Ke MO3HUMIO BepXHed cTpokH, o¢yHkuus «Kypcop
BBEPX» M3 CaMOH BePXHeH CTPOKHM MepemMecTHT ero B Camyio HHXKHIOW.

®yukuna BK («BosBpar kaperku», ne nyraiite ¢ kaaBuiueit!) nepesener Kyp-
COp B MepBYIO NO3UUHIO TOH e CTPOKH 3KpaHa, B KOTOPOH OH M Haxomuacs. Ecan
KYpCOp Y)Ke HAaXOLMTCA B CaMOi JNeBOH MO3UHHUH, €ro MoJjOKeHHe He U3MEHUTCH.

Pyukuua [1C («[lepeBon cTpoku») neiicTByer Tak xe, kak U «Kypcop BHH3»,
B TOM C/y4ae, €CAH Kypcop He HAaXOMMTCA B M10C/JeLHEH CTPOKe 3KpaHa, B MPOTHBHOM
c/yyae Kypcop OcTaeTcsi B MpexHel MO3HUMHM, M HA IKpaHe MPOHUCXOAAT C/epylollue
M3MEHEHHS: Ha MecTe MepBOH CTPOKH NOsB/IAETCA BTOpas, HAa MecTe BTOPOH — TPETbS
M T. 1., NOC/JENHAS CTPOKA 3KpaHa ouHinaercs. Takum o6pa3om, TeKCT Ha 3KpaHe
AMCNNes NepelBHraeTcsi Ha OAHY CTPOKY BBepX, Bcs HHOpMauus, BbiCBeuHBaemas
B NepBOH CTPOKe, TePSETCA, a MOCIeNHAN CTPOKA OCBOGOMKAAETCH A BbIBOLA HOBOI
CTPOKH CHMBOJIOB.

®yukuua CTP («CrupaHue 3kpaHa») MONHOCTBLIO CTHPAeT BeCh TEKCT Ha 3Kpa-
He M YCTaHaBAMBAeT Kypcop B HY.1eBYIO MO3HLUHIO (JeBblil BepXHUH yroa).

®Pyukuua «\» («Kypcop B Hauano 3KpaHa») nepemeilaeT Kypcop B JeBbli Bepx-
HUit yron sxpaHa. Mudopmauns Ha skpane ocTaeTcsi HeH3MEHHOM.

Ecau obpatutbcs k nomnporpamme BbIBOLA CHMBOIA Ha 3KpaH (mo anpecy
OF809H), 3anucas npenBapurenbiHo B peructp C mukponpoueccopa kog O07H, To
PK Bbinact 3ByKOBOH CHrHaJ NpPOROJKHUTENBHOCTbIO npumepHo 0,25 ¢. Takoil curan
nojaaeTcss M NpH OAHOBPeMeHHOM HaxkaTHH kaaBuir YC u G.

B 3akniouenne — o ¢yHkuuMu npamoil agpecauun kypcopa. Uto6bl ycTaHOBHTH
Kypcop B Tpe6yemyio MO3HUHIO HAa 3KpaHe, HeOGXOAMMO BbLILAaTb Ha AHCOJeH mocie-
noBaTesbHocTh kopoB: IBH+59H + (HOMEP CTPOKH + 20H) + (HOMEP [10-
UMW 4-20H). CTpokH H no3nuuu Ha 3KpaHe OTCUMTHIBalOTCH OT 0, npUuem HyJe-
BOH CTPOKOH 3KpaHa CUHTaeTcsl camasi BepXHAS CTPOKa, a HYJeBOil no3uuuelt — ca-
mas neBas. CJIOXKHOCTb AAHHON YNpaB/sioWed NOCJAeN0BATENLHOCTH OGBACHSETCS
cTpemJieHHeM OGecreuuTb COBMECTHMOCTb ¢ HAGOPaMM KOLOB IHMCIJE€eB MPOMbILIJIEH-
HOrO MpPOH3BOACTBA.

3.2. UHTepnperatop sa3bika beiicuk

S13blKk mporpammipoBaHusi BLICOKOro ypoBHA Beficuk 6bla paspaGoran eiue
B 1964 r., HO WHPOKO cTa’l MPHMEHATLCA TOALKO MOCJAe TMOABJIEHHS MHK-
ponpoueccopoB H MHKpoOBM. DBeifticuk, B oTaMuMe OT APyrux A3LIKOB INpOr-
paMMHPOBAHHS, OYeHb MPOCT [/ OCBOGHHA €ro HAauWHAIOUWMMM fPOrpaMMHUCTaMH,
OnHako, HecMOTPS Ha MPOCTOTY, OH- MO3BOAAET CO31aBaTh CJOXHbLIE MPOrPaMMbi,
peliaioiiHe camble pa3HooGpa3Hble 3a4auM: OT HUrPOBLIX 1O MPOrpamMM CTATHUYeCKOi
06pa6oTku HHPOpPMALHH, aBTOMATH3ALHH NPOEKTHPOBAHHA M YNpaBJEHHA pa3/HUHbI-
MH OOBEKTaMH.
K Henocratkam DBeiicuka cjienyer oTHecTH OTCYTCTBHE OOLLENPHHATOrO CTaHAap-
Ta HA OCHOBHbIE 3JIeMEHTbl A3bIKa M OTCYTCTBHE CPEACTB /IS HANHCAHUSA CTPYKTYPH-
poBaHHbIX nporpamMm. HecMoTps Ha 3TH HeNOCTATKH, Mbl BCE K€ CYHTAEM 3TOT A3bIK
Hau6osee MOAXOASLMM A MPOCTLIX MUKPOIBM u npeanaraem uurare/siM BapHaHT
TpaHcaaTopa, KOTOpbli npu manom obbeme (7 Ko6aiit) umeer poctarouio Gosbline
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BO3MOXHOCTH M MO3BOJIIET NPH HE3HAUMTENbHbIX fiepelesKax HCHONHATb HAa MHKpO-
3BM npakruyecku Nio6ble AporpamMMbl, HanucaHHbie Ha Delicuke, HO paspaGoraHHbie
aas apyrux dBM.

OnucblBaemblii TPAHCAATOP SIBASIETCS UHTEPRPETATOPOM. DTO O3HAYaeT, yTo B
namath MHKpoOBM 10/KHBI ONHOBpPEMEHHO HAXOAWTbCH KaK camMa Mporpamma-
MHTEprpeTaTop, Tak M nporpamMma, HanucaHHas Ha s3blke DBeftcuk. Takoit moaxon
Nno3BO/IsieT BO3JIOXXKHTb HA MHTEPNperarop, KpoMe TPAHCJAAUKM TPOrpamMMbl, U HEKO-
TOpble 10MOJHHUTENIbHble (QYHKLUMHM, B UYACTHOCTH pelaKTopa /A/s NOATOTOBKH TeKC-
TOB NpPOrpaMM H BHECEHMS] B HHX M3MeHeHHH M (QYHKUHHM OT/anuMka Ans 3dpdekTus-
Horo mnoucka owu60ok. Takum o6pa3oM, HHTepnperatop, 3arpyxenublt B O3Y
MukpoDBM u 3anyuleHHwli B pabory, no3BossieT Kak pa3pa6aTblBaTb HOBblE MpOr-
pamMmbl, TaK W 3arpy»Katb (C MAarHHTHOH JIeHThl), 3anyckaTs B paGOTy nporpammuel,
cocTaB/iennble panee. Takoil MHTepnperaTop TpeGyeT HaNMuMsi ONEPaTHBHON MaMATH
o6bemMoM He MeHee 12 KGa#r (HauuHas ¢ aapeca 0000H). Mutepnperatop xpaHut-
cfl HAa MarHuTHoM JsieHTe M 3arpyxaercss B O3Y ¢ nomolubio 1HpeKTHBL MOHMTOpaA I.
Jns BBOpa-BbiBOAA HHGOPMALMH HHTEPNPETATOP MCMOAb3yeT MOANPOrpamMMbl MO-
HUTOpA.

B Ta6a. 3.6 npuBeneHbl Koabl MHTeprnperatopa. Bel Moxere HaGpaTb nporpammy
C NMOMOLLbIO AHPeKTHBb M MOHHMTOpa cpa3y MM MO uyacTaAM, 3anucbiBas HaGpaHHyIO
HHOOpPMAUHI0O HAa MATHHTHYIO NeHTYy ¢ noamolubio aupektusbl O. [Ipu Ha6ope Takoit
OTHOCHTE/NIbHO GOJbLIOH MPOTrpaMMbl JIETKO AOMYCTHTb OLIHOKH, NMO3ITOMY HHXKe MpH-
BeleHbl KOAbl NPOrpaMMbl, NpeAHa3HaueHHOH AJS MOLCYETA KOHTPOABHBIX CYMM:

2800 31 FO 28 21 43 28 CD 18 F8 21 00 00 11 B7 28 AF
2810 86 23 47 7D B7 78 C2 10 28 1A B8 C4 31 28 13 7C
2820 FE 19 C2 OF 28 21 64 28 CD 18 F8 CD 03 E8 C3 00
2830 F8 E5 21 A3 28 CD 18 F8 EI E5 D5 256 7C CD 15 F8
2840 DI EI C9 IF 2A 6D 69 6B 72 6F 2F 38 80 2A 20 70
2850 72 6F 67 72 61 6D 6D 61 20 70 72 6F 77 65 72 6B
2860 69 0D OA 00 OD OA 6B 6F 6E 65 63 20 72 61 62 6F
2870 74 79 2E OD OA 64 6C 71 20 77 6F 7A 77 72 61 74
2880 61 20 77 20 6D 6F 6E 69 74 6F 72 20 6E 61 76 6D
2890 69 74 65 20 6C 60 62 75 60 20 6B 6C 61 77 69 7B
28A0 75 2E 00 OD OA 6F 7B 69 62 6B 61 20 77 20 62 6C
28B0 6F 6B 65 20 2D 20 00 95 3A 14 4B 58 61 E4 90 3B
28C0 D6 F4 6A 74 CB 33 93 65 70 BF D6 A2 B4 3D 1A 6A

dty mporpammy 3anyckaioT B pa6ory npu aupektHBe G 2400. KouTtponbHas
cymMMa MOACYHTBHIBAETCH AJA KaKAoro U3 6a0koB o6bemom 256 Gaiir. [lpu obHapy-
XKEeHHH OWHOKH Ha 3KpaHe JHCIJiesi BbICBEYHBAETCSl HOMeP OWHGOYHO BBELEHHOrO
6aoka. Homepa 6n0koB BblgaloTcsi B liecTHaauarupuuyHom Buae. Hanpumep, ecan
owin6ka ob6Hapyxena B Gsaoke Homep OA, TO HMckaTb ee Hamo B 06/acTH NMaMSTH C
agpeca OAFOH no OAFFH. 3anyckatb nporpammy npoBepkH Lle/necoo6pa3Ho TONBKO
nocje Ha6opa Bceil MpOrpamMMbl HHTEpHperaTopa.

3anyckaior uHteprnperatop B pa6ory no aupektuse monuropa GO.

Ha skpaHe aucnsesi npu 3TOM nosiBasieTcsi cooGuueHHe:

* PAIMO-86PK*BASIC
=
DTO 3HAUMT, UTO MHTEPNPETAaTOp rOTOB K MPHEMY AHPEKTHB, 3a/1aBaeMblX ONepPaTOPOM.
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Hurepnperatop Hmeer 1Ba OCHOBHbIX peXHMa paboTbl: HEMOCPEACTBEHHON HH-
TepnpeTauny W MHTEPNpeTaUMH NpOrpaMmbl, XpaHsaueica B NamMATH (LaJjee An8 Kpart-
KocTH GyleM HasblBaTb PEXHMMbi: MEpPBbIH — HEMOCPeACTBEHHbIM, a BTOPOH — MpOr-
pPAMMHBIM) .

HenocpeacTeerHblii pexkuM pa6oTbl MO3BONAET HCMONb30BaTh MHKPOIBM pasn
BbIIONIHEHHSI BbIYHCJEHHIH 6€3 HamMHCaHUA nporpammbl, T. €. NMPHMEPHO TaK »Ke, Kak
3TO JeJlaeTCl € MOMOUIbI0O KaJbKyasTopa /s HayyHO-TeXHHUecKHX pacueroB. Han-
puMep, HEO6XOAHMO pAaccUYUTaTb MOLLHOCTb, PacCeMBAeMYI0O Ha KOJJIEeKTOpe TpaH-
3HCTOpPA BBIXOAHOrO Kackana. [lJisi 3Toro cnpaBeisiHBO COOTHOLLEHHeE:

PK = EE / 4n2Rm

rae E« — Hanpskenne Ha xosnekrope, R, — conporusieHue HarpyskH.

IMycrb, Hanpumep, Ec=12B, R,=8 Om. Ecau tenepb Ha6paTb Ha K/JaBHaType
caenyiollee BbpaceHHe:

PRINT 1272/ (4%(3.14) " 2%8),

TO nocje HaxXaTus Ha knaaBuwy BK wua skpane aucnnes npourem otser: 0,456408.

O6patute BHuMaHue, uto B DBeiicuke ans 0603HaueHUs onepaluH BO3BELEHHS
B CTEMeHb HCTONb3YETCH CHMBOJA «», BMECTO 3ansiTOM B AeCATHUHBIX APOGHX — TOY-
Ka, a 3HaK YMHOXEHHS — «*>».

Jlns ykasaHHs nOC/1e10BaTeIbHOCTH BBIUHCJAEHHI HCMOb3YIOTCS KPYrJjble CKOGKH.
Eciu 3T BbluMC/I€HHST HEOGXOAHMO TMpPOH3BECTH HECKOJbKO pa3 (4ns  pasHbIX
suauenuit E, u R,), To MoxHO Hanucarb npoctyto nporpammy (ta6ua. 3.7 npumep 1).
Ho npexae uem nogpo6Ho o6cyxaaTh paGoTy 3TOH ApOrpaMMbl, MO3HAKOMHMCH C
HEKOTOPbIMH T€PMUHAMH M FOHSITHSIMH.

[porpamMma Ha bBelicHKe COCTOMT M3 MOCJ€10BaTeNbHOCTH MPOHYMEPOBAHHbIX
crpok. CTPOKaM APHHATO MPHUCBAaWBAaTh HOMepa ¢ WHTepBanoM, paBHeiM 10. B panb-
HellleM 3TO MOXeT OKa3aTbCsl MO/ME3HbIM, €C/H NOHafoGUTCS BCTABUTb B APOrpammy
HECKO/IbKO AOMOJHHTEbHbIX cTpOK. HoMepa cTpok MoryT 6bith si06biMu — or 0 10
65529. Kaxnas cTpoka nporpaMMbl MOXKET COCTOATb H3 OLHOIO WM HECKOJbKHX one-
paTopoB, BBHINOJHSIOWMX Hal Pa3/MUYHBIMH OfepaHiamMH CTPOro ofnpeneneHHble aei-
crBus. EciiM onepaTopoB HECKO/IBKO, TO OHH OTAENSIOTCS APYF OT Apyra CHMBOJIOM
«:» (aBoeroune). B KkauecTBe onepaHgoB CJAYXaT BbIPAXKEHHS, COCTaBJeHHble M3
KOHCTAHT U mnepemeHHbix. B Beficuke cyuiecTByeT [Ba THNa KOHCTAHT: YMCJOBBE H
CHMBOJIbHBle. UHC/IOBbIE KOHCTAHTHl — 3TO JOOble NecATHuHble uMcaa or —1,7-10%
10 +1,7-10%, cHMBOJIbHBIE — N0C/AEA0BATENLHOCTb MIO6BIX OTO6PAXKAEMbIX CHMBOJIOB,
3aK/I0ueHHast B KaBblUKH, Hanpumep:

«MOCKBA»; «KI1350»; «<PE3YJ/IBTAT-» — CHMBOJIbHbIE KOHCTAHTHI,

220; —3801; 3.14; —3.003E — 03; 8E12 — uuci0Bble KOHCcTaHTh. [IBe mocien-
HHE KOHCTaHTbl 3ajaHbl B 3KCNOHEHUHanbHOH (opMe, Ha yTO yKasbiBaloT 6ykBa E,
3a KOTOpOHl C/lefyeT 3HaK, W BeJHUHHA fnopAdKa (44 MOJOKHTENbHbIX UHMCe] 3HAK
«=+» MOXHO onyckaTb). TOYHOCTb 3a4aHHSi KOHCTAHT — WIECTb AECATHYMbIX UHOP.

CoOOTBETCTBEHHO THNAM MepeMeHHbIXx B nporpammax Ha DBeiicuke ucnosb3sylores
nepeMenHbie TAKXKe ABYX THNOB: YUHCJOBbIE H CHMBOJIbHble. OGpalilente K nepeMeHHbIM
NIPOM3BOAMTCSA 1O UMEHH, KOTOPOE COCTOHT M3 OLHOFO WJH ABYX CUMBOJIOB, MepBblii H3
HHX 006s3aTeNbHO 10/XKeH GbiTb OYKBOH JMaTHHCKoro andaBuTa, a BTOpOH — GYKBOH
JIaTHHCKOrO andaBHTa HAH UH(POH. CHMBO/bUbE NepeMeHHble Mocje HMEeHH coaep-
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Ta6awnwua 3.7

REH PACHET MOMHOCTYU

P1=3,14159

PRINT * 3HAYEHME<HAMPRKXEHUA?"
INPUT EK

PRINT *“COMPOTUBJEHUE HAIPY3KHU?"
INPUT RN

PK=EK*2/ (4% (PI) ~2%#RN)

PRINT *PACCEMBAEMASI MOMHOCTb ="jPK
90 INPUT *MPOAOAXMM (A UMK H) “iX$
100 IP Xs="A" THEN 330

110 8TOP

NYCTb AS="TENE", B$="0OH", C#$="BU3OP",

TOTA: M$=AS+B$ = "TENEOOH" '
Nis=AS+CS = “TENEBU3OP"
BS<OCS

NPUMEP 3

10 BIN A(30), B(15,15), €2(3,3,3)
20 BIN P#(5), R$(?7,4)

10 BATA 12,865,"KM103M","K1810BM86"
20 BATA "TPAH3UCTOP", "MUKPOCXEMA®"

10 INPUT
20 INPUT
30 INPUT

Al
A2,A3,A4
BS, E2

"BANE MMA “iIs%

*[IPOrPAMMA PACHETA YCWIMTENS®
*KONMMECTBO = *jA6

A,B,S4

45%A2+53

ALS,AZ$N?

Kat 3Hak «$», Hanpumep:

NPUMEP 8
10 CUR 25,15
20 PRINT "I'PAOUK WS3*

10 FOR I=0 TO 10 STEP 2
20 PRINT Iy
30 NEXT I

10 FOR I=10 TO O STEP -2
20 PRINT I3
30 NEXT 1

NPUMEP 11

X=0 THEN 1000

IF A=0 THEN B=\
IF A=S AND C=? THEN GOSUB 200
IF Z=0 OR F=0 THEN L=4:60T0 22
IF B$="HET" THEN PRINT *BEPHO"
IF K$="HA" OR K#="2" THEN STOP
NPUMEP 12
10 CLS

20 POR I=0 TO &0
30 PLOT S0+1,I,1

40 NEXT I
NPUMEP 13
10 CLS

20 PLOT 0,0,1
30 LINE 40,40
40 STOP

cLs

PLOT 20,20,1

LINE 20,50:LINE 50,50
LINE 50,20:LINE 20,20
STOP

A; A8; K — ponycTHMble HMEHa YHCJOBbIX NepeMeHHbIX;
Ab; Al$, C3$ — nonycTHMble HMEHA CHMBOJILHbIX FepPeMEeHHbIX.

[pynne nepemeHHbIX OAHOrO THNA MOXCT GbiTb NpUCBOeHO o6uiee uMs. Takue mepe-
MEHHble Ha3blBAIOT MepeMeHHbIMH C WHAEKCAMH HWJIM MaCCHBaMH NepeMeHHbIX (Mb
6yaeM Mno/jb30BaTbCsl TEPMUHOM «MaCCHBY»).

Ilna obpawennsa K Ka)kaoi OTAeNbHOH MepeMeHHON B MacCHBE HCIONb3YIOT OAHH
WM HecKonbKo uHAeKcoB. HaumeHbiuee 3HaueHue uHaekca paBHo 0, a Haubosbluce
onpene/nsiercs pa3MepoM MaccuBa. Ec/M HHAEKC OAMH, TO FOBOPAT, YTO MAcCCHB OA-
HOMepHbI, ABa — AByMepHbIH M T. A. MiMeHa MacCHBOB MOAUMHAIOTCA TeM e mpa-
BHJIAM, YTO W HMeHa mnepeMeHHbiX. MHIckcbl HEO6X0AMMO YKasbliBaTb B KPYNIblX
CKOGKax nocje UMeHH MaccHBa. PaspeuicHo MCnonb30BaHHC KaK MAacCHBOB UYHMCJOBbIX

MepeMCHHbIX, TAK H MACCHBOL CHMBOJIbHbBIX [ICPCMCHHDBIX.
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Hanmenbliee 3HaueHue uHaekca mMaccuBa paBHo 0, Hanpumep:

AB (4) — narbiit 3nemenT ogHoMepHoro maccusa AB;

LS(3,8) — anemeHT, crosiumit Ha nepeceyeHWH 4ETBEPTOH CTPOKH H AEBATOrO
croabua aBymepHoro mMaccuBa LS;

K (5) — tecroit sneMeHT CHMBOJABHOrO OfHOMepHoro maccua K.

[pn pabore nporpaMmbl 118 Ka(aoro maccusa B namsatn IBM pesepsupyercs
coorBercTBylollas obsactb. MaccuB nepel HCMO/b30BaHMEM [OJKEH ObITb ONHCaH
¢ nomoutblo oneparopa DIM.

[TepeMeHHble M KOHCTaHTBI CJyXKaT ONepaHAaMH B BblpakeHHsAX fA3bIKa BelicHK.
Kpome HMX B BblpakeHHss BXOMAT TaKxke 3HAKH Onepaunii, CKOGKM H HMeHa (YHK-
unit. O6pauieHne K GyHKLUHAM MPOHCXOAMT MO MX HMEHH, apTyMEHT APH 3TOM yKasbl-
BAlOT B KPYyFblX cKo6Kax mnocje uMend. Bce Bbipa)keHWs MOXHO pa3fie/iTb Ha ue-
Thipe THNa: apupMeTHyeCcKHe, CHMBOJbHbIE, OTHOWIEHHS W Joruueckue. B Tabn. 3.8
NpHBeNeHbl 3HAKH onepauHi, npuHsToie B Beiicuke. UHc/10Bble NepeMeHHbIe H KOHCTAH-
Thl MOTYT TNpPHHHMAThb y4yacTHe B BblpaXkKeHHsIX JoGoro Tuna. s CUMBOJbHBIX Tle-
PEMEHHbIX M KOHCTAHT pa3pelleHbl TOAbKO OfepalWH OTHOLWIEHHS H KOHKaTeHauHH
(canauus), obo3Hauaemble 3HaKOM «—+>» (cM. npumep 2 taba. 3.7).

Ta6auua 3.8
3Hak onepauuu Onepauus
Apugmeruneckan
+ ChoxeHune
— Bolunranue
*¥ YMHOXKeHHe
/ Henenne
A BosBeneHue B creneHb
OTHowenus
> Bonble
< MeHbuie
= Pasuo
< > He pasHo
> = Bonbue uau paBHO
<= Menblie unu paBHO
Jloeuueckasn
NOT Orpuuanue (HE)
AND Jlornueckoe ymHoxeuue (M)
OR Jlornueckoe caoxenne (UJ1H)

[Mpu BbluMCIEHHUH pe3y/nbTara Bblpa>KeHHst BCe OAepalud APOH3BOASTCS B OM-
penesieHHoM nopsiake. [TopsiaoK BbluMC/IeHHS 3aBHCHT OT NpHOpHTeTa onepaunil. Menonb-
30BaHHe KPYTJblX CKOGOK M03BOJISeT U3MEHHTb MOPALOK BbIUMCAEHHS BbIPaX{eHHH HH-
TepRpeTaTopoM.

Bo Bcex aaropuTMHYecKHX si3blkaXx OLHHM H3 OCHOBHbBIX OMNEpaTOPOB ABJAETCS
onepatop npucBauBaHusa. B Beiicuke takosbiM siBnsiercsi onepatop LET. Hanpumep,
sanuch LET Bl =12 o3xauaer, uto nepeMeHHoil (uan KoHctaHTe) Bl npHcBauBaercs
3HaueHue 12. B onuceiBaemom uHtepnperarope cioso LET He ucnonb3dyercsi, U mno-
TOMY HeoOXOAMMO NMpHCBOEHHEe 3HauyeHHil 3anuchiBaTh Tak: Bl=12.
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Bepuemcs k npumepy | tabn. 3.7. B crpoke 20 koucraute PI (uucno m) npuc-
BaHBaercsl 3HaueHHe 3.14156. B crpokax 30, 50 u 80 3anucaHbl oneparTopbl nedyarH,
M09TOMY Ha 3KpaH GYAyT BbiBeleHbl COOTBETCTBYlOULIHe coobuienus. B crpokax 40, 60
1 90 3anucaubl omepaTopbl BBOAA, B Pe3yAbTaTe BBINOJHEHHS KOTOPbIX B MePBbIX
IBYX Cl1y4asix OpraHH3yeTCsi BBOA UMCJIOBbIX 3HaueHHH, B MmocjaefHeM — CHMBOJAbHO-
ro 3HauyeHHs.

BBenenHoe ¢ kaaBuaTypbi C/IOBO NpHCBaHBaeTC CHMBOJbHOH nepemeHHol X$.
B ctpoke 100 ncnonb3oBaH yc/OBHBIH onepaTop, KOTOPbIH B C/lyyae BbIMONHEHHS yCa0-
BHAl MepejaeT ynpasjeHHe Ha Hauajo aporpammbl (ctpoka 20). B mporuBHOM cayuae
6yner BoinonHed omnepatop STOP, npekpauamouiHii BbIO.IHEHHe APOrpaMMbl H Me-
PEBOAALLHHA HHTEDPAPETATOP B HENOCPEACTBEHHbIH PEXHM paboThl.

Mbl yxe roBOpH/IH, UTO HHTepnpeTaTop peanu3yer Takxe (QYHKUMH penakropa
TeKCTOB M oOTJaaudka. [{ns BBOAa TeKcTa HOBOH AporpaMMbl HeOOXOAHMO CHauaja
3ajaBaTb €My COOTBETCTBYIOLLIHI pexxHM pa6oThl — aupekruBo NEW, a 3atem ¢
KiaBHaTypsl HabpaTb nporpamMmy (He 3a6biBasi Ha6HpaTb BHauajle KaXXAOH CTPOKH
ee yomep). Jlna uchpaBieHHs HeBepHO HAaOGpaHHBIX CHMBOJIOB CJYXHT KAaBHINA «<»
(Tak Ke. Kak U B MoHuTOpe). BBOA KaXK[10f CTPOKH 3aKAHUWBAIOT Ha)XaTHeM Ha
knasuwy BK. Ecan Haxatb Ha knasuwy CTP, to ynpasinenue nepenaercs nporpam-
mMe MOHHTOp W AN MOBTOPHOTO 3anycka HHTepmperaTtopa B pa6ory Heo6XxoaHMO
BOCAOJIb30BaThLCS AupekTHBOH Monutopa GO. [lepesanyck uHTepnperaTtopa He MpH-
BOAHT K MOTepe TeKcTa paHee HabGpaHHOH nporpammbl. KnaBuilua «—» CayXHuT aas
OTMeHbl BCeH HabpaHHOH CTPOKH.

[TpocMotperb TeKCT nporpaMMbl MOXHO ¢ nomolubio aupektuBbl LIST. Ecau
Heo6XOAMMO YAA/NHTb KaKylo-1H60 CTPOKY MPOrpaMMbl, AOCTATOYHO MPOCTO HabpaThb
ee HoMep M HaxaTb knaBuwy BK, a uro6bl BCTaBHTb CTPOKY B CepeauHy mporpam-
Mbl — HabpaTb JI060i HOMEp CTPOKH, MOMajalollHH B HHTEpBAJ MEeXAy ABYMS cO-
CelMHMH, 3aTeM caMy CTPOKY u Haxartb knasuwy BK. Hurepnperarop He pearu-
pyer Ha npo6e/bl, €C/H TOJIbKO OHH He CTOAT BHYTPH CHMBOJIbHBIX KOHCTaHT. D10
co3faer onpenejeHHbie ya06CTBA, TaK KaK APH HCMOJb30BAaHHH MPOGENOB MJS Bbi-
JleIeHHsI OfepaTopoB YJYULIaeTCsl UHTAeMOCTb NPOrPaMMbl (XOTHA HECKONbKO YBEJHUH-
Baercsi ee obbeM). [lnsl HCApaBieHHS CTPOKH MPOrpaMMbl, colepxkaleit OWHOGKH,
HabupaioT 3Ty CTpoKy 3aHoBo. [locne Hakatusi-Ha kniaBHwy BK BHOBb HabpaHHas
CTpOKa BCTaHeT Ha MecTo CTapoi. ,

Otnanka nporpaMmbl Ha DeiicuKe NPOH3BOAMTCS TaKXe C AOMOLIbIO HHTEpRpe-
tatopa. [ns 3TOM wueJH HCMONb3OBaHA BO3MOXHOCTb FepeBOla HHTeprAperaropa
M3 MPOTPAMMHOTO PeXHMa B HENOCPeACTBEHHbI NpH BhinoiHeHHH onepatopa STOP
WM OoHOBpeMeHHOM HaxxaTuu Ha Ka1aBuwH YC u C. B HenocpeacTBeHHOM pexuMme
MOXXHO MPOCMOTpeTb M APH HEOGXOAHMOCTH MOAH(PHUHPOBATH (H3MEHHTb) 3HAUEHUS
nepeMeHHbIX, CHOBA FPOCMOTPeTb TeKCT mporpamMmbl no aupektuse LIST u 3arem
MPOLOJKHTb BBIMOJHEHHE NMPOrpaMMbl C TOrO MecCTa, rae OHa Gbuia ApepBaHa.

[Mepeiinem Tenepb K nOAPOGHOMY OFHCAHHIO HCMOJb3yeMOro BapHaHTa HHTeprpe-
tatopa s3bika Beficuk. [Ipexae Bcero paccMOTPUM CHCTEMHble NHPEKTHBbI HHTEpHpe-
tatopa. OTMETHM TONbKO, YTO Aajiee FO TEKCTY (UrypHble CKOOKH GyAyT O3HauaTh,
YTO JaHHble fapaMeTpbl B KOWKDETHOH 1MPeKTHBE MOFYT OTCyTCTBOBaTb. B stom ciy-
yae MCAONb3YIOTCH TaK Ha3blBaeMble CO2AQUIEHUS. NO YMOAHAHUIO.



Hupextuser aseika Bedicuk

Hupektusa NEW noaroraBnuBaer wuHTepnperatop Als BBOAa HOBO#H
1porpamMmbl C KJaBHATypbl AMCAJEs, pH STOM BCEM UYMCJOBBIM FEePEeMEHHBLIM ApHCBa-
uBaeTcs 3HadeHHe 0, a CHMBOJNbBHBIM — «MyCTasi CTPOKa». TeKCT Mporpammbl, Ha6-
paHHbI paHee, cTHpaercs.

HupektuBa RUN(N} cayxHur aas 3anycka nporpammbl co CTPOKH ¢ HomepoM N.
Ecan Homep cTpokHM orcyTcTByer, To pabora NporpaMMbl HauHHAETCS CO CTPOKH
C HaHMeHbLHM HoMepoM. Bcem nepeMenHbIM mpHcBauBaercs 3HaueHue 0 WM «nycTas
CTPOKa».

HupekruBa LIST{N} uHHunupyer pacneuyaTky TeKCTa NpOrpamMmbl, HaxoasuieHcs
B O3V, Hauunas co ctpoku ¢ HomepoM N. Eciu HoMep orcyrcTByer, TO pacmeuatka
HAa4YHHAETCS CO CTPOKH C HAHMEHDbIUHM HOMEpOM.

Hupektusa CONT nosBonsieT NPOLOMINKHTb BbINOJHEHHE FPOTPAMMbI C TOTO
MecTa, rle oHa Gbuia npepBaHa HaxKaTHeM Ha kKJaBHwH YC u C uau npu BbiMosaHe-
Huu onepatopa STOP. 3ra QupeKTHBa — OAHO M3 OCHOBHBIX CPEACTB OTJAAKH FApOr-
pamm Ha Beiicuke. Ecnu nocie octaHoBa TEKCT APOrpaMMbl H3MEHSICH MM GbUIO
BbIIAHO COOGILEHHe HHTepnperaTopa O CHHTAKCHYECKOH OWHOKe, TO MpoAONKeHHe
BbinoaHenHs nporpammbl no aupekruse CONT HeBO3MOXHO, O ueM WHTeprnperaTop
BbldaeT Ha 3KpaH AHCIUIest COOTBETCTBYylOlLee cOObuleHHe.

Hupektusa MSAVE {ums} nossonsier nepenucatb nporpammy Ha beiicuke u3
O3Y Ha MarHuTHyio JeHty. iMsi nporpammbi, ecii OHO yKa3aHO, MOXET COAepXaTb
OJMH CHMBOJ JIATHHCKOrO ajdaBuTa WM OAHY uudppy. Honyckaercsi He yKasbiBaTh
uMsi nporpammbl. B 3ToM cayuae W mpu nocaepyoweM BBOLE NMPOrpaMMbl HMsSI yKa-
3bIBaTbh TaKXe He Hajo.

Nupekrusa MLOAD {umsa} npeaHasHaueHa aJsi 3arpy3kd nporpamMm Ha beiicu-
Ke ¢ MaruutHol seHtbl B O3Y. Ecan uMsi nporpaMmbl yKa3aHo, TO APOHCXOAMT MOHCK
[NaHHOW nporpaMMbl, ecid HeT — B O3Y 3arpyxaercsi nepBasi e BCTPETHBLUARACSH
Ha JieHTe nporpamMma Ha Deiicuke, 3anucannas 6e3 yKa3saHHUSl HMEHH.

Oneparoper asvika belcuk

B Beificuke uMeercsi psa onepaTopoB, KOTOpble MOXHO pa3feluTb Ha aBe
rpynnbl — BbINOJHSIEMble M HeBbironHsieMble. HeBbimonHsieMble onepaTopbl — 3TO
onepaTopbl OMUCAHHA, K HUM OTHOCATCS CJeEAYIoULHe.

Oneparop REM cayxut ANsi BCTaBKH B TeKCT NMporpamMmbl kKoMMmeHrtapues. OH
He BJIUsieT Ha BbINOJHEHHE NPOrpaMMbl, TaK KaK Ha TEKCT;, CTOSILLHI B CTPOKE 33 3THM
onepaTopoM, HHTepIpeTaTop He pearupyer (cM. npumep I, taba. 3.7).

Oneparop DIM npepHa3Hauer A5l OMMCAHHA MaCCHBOB, MCMOJb3yeMbiX B MpOr-
pamMMe. MaccHB MOXHO He OMHUCHLIBaTb, €CJH €ro pa3MepHocTb He npesbiwaer 10.
OnHum onepatopoM DIM MOXHO onucaTb cpa3y HeCKONbKO MAacCHBOB (CM. npumep 3,
ta6a. 3.7). Haumenbluee 3HaueHne uuaekca pasHo 0. MaccuB ponken GbiTh Onucau
110 €ro HCRO/Nb30BAHHA B IpOrpaMMe, HHaue BCTYNaeT B CHJY OHCaHHe 1O YMOJIUYaHHIO.

Oneparopom DATA MOXHO ONMCHIBATH JaHHble HENOCPEACTBEHHO B Mporpamme.
3HaueHHs1 1aHHbIX MPHUCBAHBAIOTCS NepeMeHHbIM NPOrpaMMbi ¢ MOMOLLbIO Onepartopa
READ. Tlporpamma Mmoxer cofepxaTb Jio6oe uucao onepatopoe DATA u pacno-
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JlaraThCsl OHH MOFYT B JIIOGOM MecTe NpPOrpaMMbl He3aBHCHMO OT FOJOXEHHsl onepa-
topos READ. Onepatopom DATA Moryr GbiTb OnucaHbl Jio6ble AaHHble, KaK UYHC-
JN0Bble, TaK U CHUMBOJIbHbE (CM. npumep 4, Taba. 3.7).

Bce naHHble, onucaHHble ¢ nomouibio onepatopa DATA, o6pasyior 640K AaH-
Hbix. Hauano 6so0ka — naHHble, onHCaHHble CaMblM NEPBbIM B ApOrpamMMme oneparo-
pom DATA, koHeu — AaHHble, OnHcaHHble nocjelHuM onepatopoM DATA. [aHuble
M3 6/10Ka MOXXHO CUHMTaTh, BOCHO/Ab30BaBWHCh onepatopoM READ. Onu 6yayr cuu-
TaHbl MOC/JeL0BaTeNbHO, HauWHasi ¢ nepsoro. [locne kakporo obpaueHust K GAOKY
JaHHbIX MPOMCXOAMT AepeMellleHHe Ha OAHY MO3MUHIO BHYTPEHHEro (ans MHTepnpe-
Tatopa) yKasaTens AaHHbIX.

CyulecTByeT elle OLHH OMepaTop OMHCaHHf, HO C HHM Mbl O3HAKOMHMCS B pas-
neje, AOCBALLEHHOM BCTPOeHHbIM dyHKuuaM DBeiicuka. B 3aBucHMoOcTH oT Ha3Haue-
HHSl BbIMOJIHAAEMble oONepaTopbl TaKXe MOryT ObiTb pasjesneHbl Ha psA Fpynm:
BBOAA-BbIBOAA; YNPaB/leHHsl XOAOM BbIFOJHEHUS MPOrPaMMbl; OPraHH3aUHMH LHKIIOB;
YCAOBHbIH; rpaduueckHe H CBfI3H C MaLIHHHBIMH pecypcaMH.

Oneparop READ npenHasHayeH LISl YTEHHS NaHMbIX M3 6lOKa LaHHBIX W MPHC-
BOEHHs1 3HAueHHi NepeMeHHbIM NPorpaMMbi. 3anHCb 3TOrO onepatopa B HpOrpamMme
uirnaaut tak: READ X1, X2, ... XN, rae XN — uMeHa YHCJIOBBIX HJH TEKCTOBbIX
nepemenHbix. [1pH OnMHCaHWH NaHHBIX MPOrpaMMHCT 06f3aH CTPOro co6./0AaTh COOT-
BETCTBHE MEX/Y THMOM [aHHBbIX M nepeMeHHbIMH. [IpM Ka>KZOM BBIONHEHHH omepa-
TOpa yKasaTe/b JaHHbIX CMELlaeTcst Ha OAHY MO3HLHIO.

Oneparop RESTORE cayXHT LJSi nepeMelleHHst yKa3aTelsl JaHHBIX B AeEpBYIO
no3uLHI0, obecrieyyBasi TeM CaMbiM BO3MOXHOCTb TOBTOPHOI'O CUHTHIBAHHA AaHHBIX
u3 6JoKa.

Oneparop INPUT nospoisieT BBOAHTb NaHHbie C KJaBHaTypbl AHMCI/ess HemoC-
PE/CTBEHHO MPH BLINOJHEHHH MpOrpamMmbl Ha Beiicuke. 3HaueHHs BBEAEHHbIX AaHHBIX
NPHUCBAHBAIOTCS FfEpeMEeHHbIMH, HMEHa KOTOpbIX YKa3blBaloT BC/JEL 3a OMNepaTopoM
INPUT. 3to MoryT 6biTb Kak YHC/JOBble, TaK H CHMBOJIbHble fepeMeHHble (CM. FpH-
mep 5, Taba. 3.7).

[Tpu BoinonHennn onepatopa INPUT Ha 3Kpaue AuCA/Ies BO3HHKaeT CHMBOJ «?».
B orBer Ha 3TOT BOMpOC C KJAaBHaTypbl BBOAAT AaHHbIE, KOTOpble pacneyaTbiBalOTCH
Ha 3KpaHe B CTPOKY Cpa3y Mocje 3TOro CHMBOAA.

Ecnu onepatopom INPUT Heo6xoauMo BBECTH HECKOJbKO FepeMeHHBIX, TO focae
BBOJA O4YepeHOTO 3HAUEHHS] HeOGXOAHMO Ha)kaTh KJaBHIY «,». BBOA AaHHBIX 3a-
KaHuuBaeTcss HaxcatveMm KaaBuikd BK. Eciu nocne nossieHusi cuMBoia «?» cpasy
Haxatb knaBuwy BK, To uHTepnperatop nepexoaMT M3 NMpOrpaMMHOro B Henocpen-
CTBEHHbIH peXHM.

[Mepen cnuckoM nepemeHHbix B onepatope INPUT MoxeT CTOATb CTpOKa CHM-
BOJIOB, 3aK/NIO4YeHHast B KaBbluKH. B 3TOM ciyyae mpu BBIIONHEHMH oneparopa Ha
9KpaH AHCANesl CHavasa GyneT BbiBeleHO yKa3aHHOe cOOGLIeHHe, a 3aTeM CHMBOJ «P».

[Mpu BBOme naHHLIX, foKa ewe He Oblla Ha)Kata KJjaBulla KoHua seoaa BK,
AJ15l BHECEHHS! HCMPABJIEHHH MOXKHO MOMb30BATbCA KJAABHIIEH «<—».

Oneparop PRINT npeaHasHaueH AJs1 BbIBOAa Ha 3KpaH AMCMJes 3HaueHHil
nepeMeHHbIX, COOOUIEHHI W pe3ysabTaToB BbiuucaeHuil. Ecin onepatop ucnonb3oBaH
6e3 onepaHaa, TO 3TO NPUBOAHT K MeyaTH OfHOH nycrtoi cTpokd. [lpu Habope mpor-
paMMbl H B HeNoCpeACTBEHHOM pexume BMecto csaoBa PRINT, moxHo Habpatb
CHMBOJI «?», TOrga NpH AOCJelylollleM MPOCMOTPe TEKCTa NPOrpaMMbl AO AHPEKTHBE
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LIST Bbl yBuauTE, YTO B TEKCT€ CHMBOJ «?» aBTOMAaTHYeCKH 3aMeHeH Ha CJI0BO
PRINT.

Onepannos, croswux Bcaen 3a onepatopoM PRINT, MoxeT GbiTh HECKOJBKO,
M TOTAA HX OTRAENAT APYF OT Apyra pasjenurtensivd. B kddectse paspeauteneit
HCMOJb3YIOT CHMBOJbL «,» H «;», ADHYEM APH HCAOJb30BAHHUH AEPBOTO CHMBOJA MOA
Ka)X[10e BbIBOIHMOE 3HAueHHe OTBOAMTCA |4 RMO3HUMI B CTPOKE, BTOPOH CIAYXHT 1A
KOMTMAaKTHOH flevyaTtH pe3yJbTaToB.

Jlnif neuaTH uuces HCNoab3yloTcs TpH (OPMbI 3aMuCH: B BHAE LEJOT0 YHCAIA,
yucaa € JecATHYHOH TOYKOH M B IKCROHeHUMasbHOM BHAe. B 060l ¢popme meua-
Taercsi He GoJsiee wecTH WHGP.

Ecan nocne nocnenHero onepanaa B omepatope PRINT crout paspenurens,
TO NpH BbINOJHEHHH cJenylomero onepatopa PRINT neuath npososnxaercs B To#
xe ctpoke. Ecain ke pasje/nutesb He CTOHT, TO feyaTb HAUHHAETCA C HOBOM CTPOKH.
HOnsa 3ananus dopmbl neyatu QauHbix ¢ nomoutbio onepatopa PRINT B sizbike Beit-
CHK AIPe1yCMOTPeHbl CRelHa/bHble QYHKLUHH, paccMaTpUBaeMble HHXe (CM. npuMmep 7
taba. 3.7).

Oneparop CUR X, Y cayXuT ansi nepemelleHHss Kypcopa B FO3HLHIO C KOOp-
aMHato#t X nO ropusoHTasH M KoopauHaTtod Y no Beprtukand. Hauano orcuera —
JeBbli HUXHHUIL yron skpaHa. [luana3oH u3MeHeHHst KOOPAHHAT Kypcopa MO TOpH-
3oHtann 0..63, no Beptukanu 0..24. Ecin nocne onepatropa CUR nonxkeH 6biTb Bbl-
nosHen oneparop neyath PRINT, to BbiBop uHdopmMauuu Ha 3KpaH HauHercs ¢ Mo-
3uuun ¢ koopauHaramu X u Y. [locne BbINOJIHEHHS] APOrpaMMbl B LEHTPe 3KpaHa
nosBuTcA coobuierne «rpapuk N5» (cm. mpumep 8, taba. 3.7).

Oneparop CUR nos3BosisieT CO31aBaTb FAPOTrpaMMbl, MONHOCTbIO HCAOAb3YIOLLIHE
BO3MOXHOCTH Halero Aucmjies. K TakuM nporpamMMmaM MOXHO OTHeCTH pa3Hoo6pa3-
Hble HIpOBble FPOrpPaMMbl, 3KPaHHble pelaKTOpbl TEKCTOB, NMporpaMmbl 06pabOTKH
MH(OpMALHKH, ApeacTaBJeHHOH B Ta6NH4HOH ¢dopMe, H MHOTHe ApYyrHe.

[Tporpamma Ha fA3bike BeiicHK BBIO/IHAETCA CTPOKA 3a CTPOKOH, B COOTBETCTBHH
¢ Hx HoMepaMu. OHAKO HMeeTCA pfl ONepaTopPOB, MEHSIOIHX eCTeCTBeHHbI X0l Bbl-
MOJIHEHHS MPOTPaMMB.

Oneparop GOTO N — 310 onepatop 6e3yc/OBHOM fepelayd YMpaB/eHHS Ha
CTPOKY ¢ HomepoM N.

Oneparopor GOSUB N u RETURN cayxat 418 OpraHM3aulHH NOANPOrpaMM.
Oneparop GOSUB N cayXuT ans Bbi3oBa FOANPOrpaMMbl, HauHHalolwelHcs co cTpo-
ki ¢ HomepoM N. 3aKaHuWBaTbCH foAnNporpaMMa JOMXKHa 00s3aTelbHO oneparo-
pom RETURN. [locne ero BbINONHEHHS] MPOHCXOAMT BO3BpPaT B TO MeCTO OCHOBHOI
nporpamMMbl, OTKyAa ApOM3OLIeN BbI30B noanporpaMmbl. Jlonyckaercst MHOroKkpaTHast
BNIOXKEHHOCTb MOANPOrpaMM, CTeneHb KOTOPOH OrpaHHueHa TOJbKO 06beMoM cBO6OA-
HOM FMaMSATH.

Oneparopot ON X GOTO N1, N2,.. u ON X GOSUB NI, N2,.. peanusywor
YCJIOBHYIO Mepejauy YAPaBJeHHS Ha OAHY H3 CTPOK MNPOTrPaMMbl, HOMEp KOTOPOH
yKa3aH B CAHMCKe, C/JeAylOlleM 3a ONnepaTopoM.

[Tpu BbIMONIHEHMM oneparTopa CHauaja BbIYHC/SIETCS 3HaueHHe BblpaxkeHust X, oT
pe3yJbTaTa 6epercs uesnas 4acTb, KOTOpas M CJAYXKHT yKasaTeleM Ha HOMep CTPOKH
B cnucke. Hanpumep, eciu pesynbTat BblpakeHHss paBeH |, To ynpasaeHHe Oynet
népenaHo Ha ctpoky Ne 1, iByMm — Ha ctpoky Ne 2 u 1. 1. Eciin xe pe3yabrtat Bbipa-
KeHust MeHblie | uan GoJiblie, YeM YMCJIO0 HOMEPOB CTPOK B CIHCKe, TO BHINOJHAETCH
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onepaTop, HemocpeacTBeHHO ciedyiouwwi 3a onepatopoM ON — GOTO uan ON —
GOSUB. PaccmorpeHHblif onepaTop 4acTo HasblBalOT nepekaouareeM. [leficTBuTeb-
HO, ero pa6oTa Noxoxa Ha paGoTy MHOTOMO3HLHOHHOTO fepeK/iouaTe/si, KOMMYTHDPYIO-
Iero NpoOXOoXKAeHHe CHrHajla N0 OAHOMY M3 BO3MOXHBIX HamnpasjeHui. Oneparop
n03BONSIET COKPATHTb TEKCT MPOrpaMMbl B TeX CJyuyasx, KOria Heo6XOAMM aHaJ/n3
MHOXKeCTBa BaDHAHTOB, AIPOFPaMMHCTY XK€ HeoOXOAHMO TaK noaobpatb BbipaxeHue X,
4TOGbI IPH BCEX BO3MOXHbIX 3HZYEHHSIX MepeMeHHbIX, BXOASULUX B HEro, APOMCXOAHJIO
nepekJoUeHHe Ha CTPOKY C HYXCHbIM HOMEPOM.

Oneparop STOP npepHa3HaueH /sl NMpPeKpauleHHUs BbIMOJHEHHS NPOrpamMMmbl H
nepeBOAa WHTepNpeTaTopa B HENOCPEACTBEHHbIH peXHUM. DTOT OnepaTop OueHb YAO-
6eH mpH OT/1aflke MPOrpaMMbl, TaK KaK MO3BOJISET B NpPOrpaMMe CO34aTb KOHTPOJb-
Hblll OCcTaHOB. BbirlonHeHHe npepBaHHOH MpOrpaMMbl MOXHO FPOAOMKHTb, BbIAAB
untepnperatopy aupektuBy CONT. [locsie BbinonHeHus onepatopa STOP Ha 3kpaH
aucrsess BbiBoauTcs coobuteHune: «CTOIT B XX», rae XX — HOMep CTPOKH, B KOTO-
poii NpoM30LLe] OCTaHOB.

[Mporpammbl, HanucaHHble Ha JIOObIX S3bIKaX MPOrpaMMHPOBaHHSA, OGBIUHO CO-
ZepKaT MHOFOKPaTHO MoBTopsiiollHec ¢parMeHThl — UMKABL. i opranuzauuu
LUHKJIOB B f3blke BelicHK MMeloTcs creuHasibHble OnepaTophl.

Oneparop FOR X TO Y {STEP Z}— 310 onepatop HHHUMA/IM3aUMH LHKIA, a
onepatop NEXT uMs — onepatop KoHua uHkia. Bce, uTo Haxomutcss mMexay HuMH,
Ha3bIBAlOT TeJOM UKKAA. B omepartope MHHuHanW3auuH UukAa X — Bblpa)keHue, 3a-
naiolllee UMsI flepeMeHHOM LMKAa W NpuHCBaMBalollee el HauyadbHOe 3HaueHue; Y —
BblpaXKeHHe, oOmfpeje/siollee KOHEUHOe 3HaueHHe MepeMeHHOH uukaa. Beipaxe-
HHe Z ofpesesnsieT 3HaueHHe, HAa KOTOPOE AOMKHA M3MEHHTbCH MepeMeHHas LHKJIa
(war uukiaa) nocie Kaxaoro sbinonHeHus onepatopa NEXT. drto Bbipaxkeuue npu-
BOAUTCA TOJNbKO B TOM cjyyae, eclH liar uHkia orauued or ~+ l. [locne oneparo-
pa NEXT nomeuiaercss CrnHCOK MMeH mepeMeHHbiX — MapaMerpoB uUHKAa. B uactHom
cllyuae 3TOT CAIHCOK MOXeT ObiTb MycThiM. MiMeHa nepeMeHHbIX B CAIMCKe yKa3blBaloT-
csl uepe3 3anatyio. [IpounaiocTpupyem ckasaHHoe npumepoMm 9 — rtaba. 3.7.

[Tocne BbimosHeHMst 3TOM MpOrpaMMbl Ha 3KpaHe AUCIJEs MOABUTCA LIECTb 3Ha-
yenuii: 0 2 4 6 8 10. B naHHOM npumepe oneparop, crosiwiMit B cTpoke 20, sBasieTcs
tejoM UMKIa. TakuM o6pa3om, pa6ora onepaTopa UHK/AA 3aK/NI04aeTCs B CAEAYIOULEM:

3ajlaeTcs HavyajlbHOe 3HaueHWe MepeMeHHOH LHMKJa;

BbIFIOJIHSIIOTCS ONMEpaTopbl, BXOASALLIHE B TeJO LHKJA,

NPHBOAHTCS MPOBEPKA [OCTHXKEHHSI MepeMeHHON LHMKJIa KOHEUHOro 3HaueHHs;

€C/IH KOHeuHoe 3HaueHHe He JOCTHTHYTO, TO 3HaueHHe MepeMeHHOH LHKNa H3Me-
HSIeTCSl Ha BEJMYMHY, PAaBHYIO WIAry UHKAA, W BCe MepeyHc/eHHble Bhillle Ofepaunu
MOBTOPSAIOTCS BHOBb;

ec/M KOHeUHOe 3HaueHHe [AOCTHFHYTO, TO BBINOJHSETCA OnepaTop, CJelyiollHil
HemocpeactBeHHo 3a onepatopoM NEXT. Lllar uuknia MoxXeT NpHHHMaTb W OTpHLa-
TesbHOe 3HaueHuwe (cM. mpumep 10, taba. 3.7). B 3rom cayuae nocnenoBaTeNbHOCTb
BbIBEJlEHHbIX Ha 3KpaH 3HaueHuil 6yaer o6partoi: 10 8 6 4 2 0.

3amerbre! OmnepaTopbl, BXOAfliHEe B TeJ0 LUHKIA, B JIOGOM cjyyae BbIONHA-
I0TCs1 XOT1 Gbl OQMH pa3, TaK KaK MPOBEPKa YCJIOBHA OKOHUAHHA MPOU3BOAMTCH
B KOHL LHKJA.

OpraHu3oBaTh LMK/IHYECKYIO pPaGOTy MpOrpaMMbl MOXHO M He MOJb3yfACb Clie-
LHaJbHBIM ONMEepaTopoM UHKAA (Hampumep, ¢ nomoutbio onepatopa GOTO u ycaos-
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HOrO OMNepaTopa, OMHCHIBAEMOro HHUXKe), OLHAKO Ha/HYHe TAKOro onepaTtopa 3HauH-
TeJbHO YApoOILaeT pa3paboTKy nporpamm, ocBo60Xaas NMPOrpaMMHCTa OT HeoOXOaH-
MOCTH NpOBENEHHA H3MEHEHHS NepeMEeHHOH LHK/Ia H APOBEPKH ero OKOHYaHHS.

Ycaosuoui oneparop [F X THEN — oauH u3 ¢yHAaMeHTanbHbIX OMEpaTOpPOB,
MMEIOLLMXCA MOYTH B JIO6OM aNrOPUTMHUECKOM SI3blKe MPOrPaMMHPOBAHHS BbICOKOFO
ypoBHs. Pabora ero 3ak/iouaercst B cienylouem:

npoBepsieTcst BblNoJHEHHe ycaoBHA X;

ecit X — HCTHHA, TO BBIMOJNHSIIOTCS ONEPATOpbi, CTOSILIME B CTPOKe focCje
caosa THEN;

ecnn X — JIoXb, TO YyhpapJjeHHe G6yleT nepeiaHo CJeaylollefi CTPOKe Mpor-
paMMBbl.

Boipaxenne X MoxXeT BKJIOYaTh NPOBEPKY CaMbIX PA3NMYHBIX YCJAOBHH C HC-
N0/J1b30BAHHEM KaK ofnepaunil OTHOLIEHHS, TaK M JIOFHuecKHX omepauuii. OnepaTopbl,
crosiwne nocae ciosa THEN, rtakxke moryr 6biTb pasnuuHbiMu. B uacrtHoctH, eciu
Heo6xoauMo BbInONHUTL oneparop GOTO, To ero Ha3BaHHe MOXHO ONYCTHTb M TOJb-
KO yKa3aTb HOMEp CTDPOKH MPOTpaMMbl, KOTOPOH CJenyeT fepefaTtb yrnpasJeHHe.

B ycnoBHom onepaTope BbipakeHHe X MoxeT 6biThb apudmeTHueckum. B 3sTom
clyyae ycjoBHe CuMTaeTcsl BolnonHeHHbIM, ecan X =0. [Tpumep 11, Ta6a. 3. 7. uastoct-
pHPYeT HCFOJIb30BaHHE YCJIOBHOTO OREpaTopa.

Oco6eHHOCTbIO OFMCHIBAEMOTO BapHaHTa HHTepnperaTtopa s3bika beficuk sasas-
eTcsl HaJlHuHe OfepaTopoB, NO3BOJAIOWHX (HOPMHPOBATh IpadpHueCcKHe H306parkeHust
Ha 3KpaHe AUCHIes.

Oneparop CLS npepHa3HaueH p/si CTHpaHUs HHDOpMAUMHM C 3KpaHa W Bceraa
LOJKEH BbIMOJHATBC ApEX /e, uyeM HauHercsi (opMupoBaHHe rpaduueckux H3obpa-
eHHil. B rpaduueckom pexxume Ha IKpaHe AHCIJIest BO3SMOXKHO oTo6paxenue 128 Touek
no ropusontaau u 50 touek no Beptukaau. Ha puc. 3.1 nokasau ¢opmar 3kpaHa B
rpaduueckoM pexume. TOuKH agpecyioTcst B NMPAMOYFOJbHOH CHCTeME KOOPAHMHAT C
HauasioM B JIEBOM HUXKHEM yrjy 3KpaHa.

Onepartop PLOT X, Y, Z no3BosisieT ROracuTb (HJH BBICBETHTb) TOUYKY C KOODAHM-
HaTtamu X 1o ropusoHtand u Y no seprukaau. Ecau nocneanuit onepana paseH 1, To
COOTBETCTBYIOMlas Touka 3acBeynBaercst, 0 — racHet. [Iporpamma «pucyer» Ha 3kpaHe
NpsIMyI0 JIMHHIO C HayaJbHbIMH KoopauHaTaMH X=50, Y=0 u koHeuhbimn X=110,
Y =60 (cm. npumep 12, taba. 3.7). (O6paTuTe BHMMaHHe HA TO, YTO AHARA30H H3Me-
Henust KoopauHat X B onepatope CUR BaBoe MeHbllie, 4eM COOTBETCTBYIOLHH AHaNa30H
B onepartope PLOT.)

Oneparop LINE X, Y no3BoJsier Bbluep- 49
YHBATb WJH CTHPATb OTPE3KH MPSAMbIX JHHHH.
Onepatabl X u Y 3a1a10T KOOPAHHATY KOHeY-

HOIl TOuKH oTpe3Ka. [lns 3ajaHust KOOpAHHAT 7]
Haua/a OTpe3Ka, a TaKxKe ero BUAa (3acBeTKa

WJIH raieHde) cayxxut onepatop PLOT (cm. Y
npumep 13, taba. 3.7).

[Toc.ie BhIMOIHEHKsT NpOrpaMMbl Ha 3Kpa- 5
He MOABHUTCH OTPe30K NpPSIMOil JIMHHM C KO-
opauHatamu Hawana 0,0 W KoopaMHaTamu

KkoHua 40, 40. Puc. 3.1. ®opmar skpana B rpadu-
Ecau caenyioiwuit oro6paxaemblii otTpe- 4EeCKOM pexHMe
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30K AOMKEH Ha4YHHaTbCs TaM, rle 3aKOH4YWICH Npelbiaywui, To onepatop PLOT
Heo6XoauM A/ 3ajaHMs KOOpPAMHAT Hauajla TOJNbKO CaMOro fnepBoro orpeska. Tak,
nporpamma npumepa 14, Ta6a. 3.7 BLIBOAHT HA 3KpaH AUCnes H300paXkeHHe KBaaparTa.

Hcnonb3yst onucaHHble onepaTopbl, Ha 3KpaHe MOXXHO CO31aBaTb pa3HOOGpa3Hble
u306pakeHHs!, B TOM YHCJIe H JHHAMHUECKH H3MEeHSIOLIHECH.

Cpenu onepatopoB Beiicuka oco6oe MeCcTo 3aHHMAlOT ONepaTopbl, MO3BOJAIOLIHE
MOJYUHTb JOCTYA K MaLIHHHBIM pecypcam.

Oneparop POKE X, Y no3BoJsieT 3anucatb B fA4eiiKy NaMATH, aipec KOTOPOH 3a-
naH BblpaxkeHueM X, 3HayeHHe, paBHOe pe3y/bTaTy BbipaxKeHHs Y (OHO AOJIXKHO Haxo-
autbest B auanasoxe 0... 255 (OH — FFH)).

Tak kak B PK peructpbi nepudepuitioix BUC appecyorcst kak stuefikn namsty,
TO AN 3aMMCH MHPOPMALUHMH B HHX MOXeT ObiTb Mcronb3oBaH onepatop POKE.

Oneparop BEL X, Y npesHa3Haued ajsi GOpMHDOBAHHA Da3/HUHbIX 3BYKOBbIX
curnanos. Ilapamerp X (0...255) 3apaer BbicoTy TOHa, a napametp Y (O...255) —
AJUTeNBHOCTb 3BYYaHHS.

Y Hakowueu, ewe onuH onepartop, umeioutuiicst B f3vike Belicuk,— CLEAR X npexn-
Ha3HaueH fJA OuMCTKH namstu. Ecau napamerp X He yKasaH, TO nocje BbIMOJHEHHS
ofepaTopa BCEM YHCJOBBIM HepeMeHHbIM fpucBanBaercs 3HaueHue 0, a BCEM CHMBOJIb-
HbIM — 3HayeHue «nycras crpoka». Ecin ke nmapamerp X ykasbiBaeTcsl, TO B NaMATH
BbleNAeTCs NONOJHHTeNbHbIH Gydep pasmepom X 6GalT, NpeaHa3HauyeHHbId 418 Xpa-
'HEHHSl CHMBOJIbHbIX MNepeMeHHbIX. B 3ToM ciyuae yuC/IOBble NepeMeHHble OCTaloTCs
6e3 usmerenuil. Boigenenne nononHutenbHoro 6ygpepa Heo6X04HMO B TOM cJyuyae, eciu
CHMBOJIbHblE flepeMeHHble porpaMmbl He foMmellaloTcs B 6ydep, BblaeJeHHbIH A1 HUX
no ymoauaHuio. [lepBoHayanbHbiii pasmep storo 6ydepa paBer 50 Gaiiram.

Dynkyuu 8 asvike belcuk

B s3bike Belicuk HMeeTcs psl BCTPOEHHbIX QYHKLHI, KOTOpblE MO3BOJAIOT 3HAUHU-
TeJbHO YNPOCTHTb HanuCaHHe HeKOTOpbiXx mporpamm. HasBaHue «BcTpoeHHasi» 03Ha-
4yaer, UTO B HHTepApeTaTope ecTb AporpamMma o6paboTkH AaHHOH yHKuuu. Cyuect-
BYIOT YHKLHH, pabOTaiOlIHe C YHCJIOBbIMH H CHMBOJbHBIMH NAaHHBIMH, QYHKLHUH lpe-
06pa3oBaHUA THAOB AaHHbIX, a TakxkKe (GYHKUMH OOpAlleHHA K TaKHM MallHHHbIM
pecypcaM, Kak copepxuMoe siueek naMsatH. B 3Tom nopsinke u 6yaem ux paccmar-
pHBaTD.

B BbipakeHusix ob6pauleHue K GYyHKUMM BCEraa AOJXKHO HAaXOAMTbCS B MpaBoM
uactH, Hanpumep: A=SIN (X).

Takum 06pa3oM, A/s1 BbI30BA (YHKUMH AOCTATOYHO MPOCTO YKAa3aTbh €€ UMsS B Bbi-
paxeHuu. B kpyrabix cko6Kax ykasbiBaloT aprymeHT. Pesyabrat pa6oThl ¢yHKuMH
(B maHHOM cayyae 3HaueHHe cHHyca X) HCRO/b3yeTCH B AaJibHeiillieM B BbIPaKeHHH
NS BBIYHC/IEHHS OKOHYATeNbHOrO pe3yJbTaTa M FAPHCBOEHHS MOJYYEHHOrO 3HaueHHs
neBoil yacTH BblpakeHHsl. Bo Bcex omuchiBaeMbix HUXKe GYHKLUHSAX B KauecTBe apry-
MeHTa MOTYT BBbICTYAaTb KOHCTaHTbl, HMEHA fepeMeHHbIX M BblpaXKeHHus, COAepKallue,
B CBOIO Ouepellb, OOpalleHHUsT K BCTPOEHHBIM (PYHKUHAM.

B rtabn. 3.9 nepeuncieHbl BcTpoeHHble ¢YHKuMM si3bika DBeficuk. [Toutu Bce xo-
pOLIO 3HAKOMbI YHTATEeNIO A0 KypCcy MaTeMaTHKH CpeldHell LIKOJNbl H TOJNbKO ABe Mo-
cnefHHe QYHKLUHH TPEOYIOT AOMOJHUTENbHbIX Pa3bACHEHUH.
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Ta6auua 3.9

PyHKUHA Peayabrat paborhi
SQR (X) Kopenb KBaapaTHbiil U3 X
EXP (X) AKcnoHeHTa ot X
LOG (X) Harypanbubiit sorapudpm or X
ABS (X) AGconoTHaA BesHuuHa X
X, ecin X> 0
ABS (X) = 0, ecan X=0
— X, ecin X<0
SGN (X) 3nak X
I, eciu X> 0
SGN(X) = 0, ecan X=0
—1, ecan X <0
SIN (X) Cunyc or X (X B paauaHax)
COS (X) Kocunyc ot X (X B papnaHax)
TAN (X) Taurenc or X (X B paguaHax)
ATN (X) ApkranredHc ot X (B paaMaHax)
INT (X) Llenast uvacrb ot X
RND (X) Cayuaiinoe uncao or 0 no |

Pynryus INT (X) Bo3Bpaliaer B KauecTBe pe3ynbTata Haubosbliee LEN0e YHCIO,
KoTopoe Menbite uadH paBHo X. Hanpumep: INT(7.6) =7; INT(—5,6) = —6;
INT (3) =3.

Pynkyus RND (1) 3anumaer oco6oe mecto cpeau apyrux pyHkuuit. [pexae Bcero
OTMETHM, YTO apryMeHT 3TOH (yHKUHH Bceraa Ao/KeH 6biTb paBeH |. Pesyabrar pa-
60Tbl GYHKUMH — cydaiiHoe uncao Gosbuie 0, HO meHbwe |. C noMOLLbIO 3TOH PYHK-
LUHK MOXHO NHcaTb Ha f3bike BeficMk pa3Hoo6pasHbie NpOrpaMMbl MOAENHPOBAHHA H
KaK YacCTHbIl cayyall TakMX NpPOrpaMm — HUrpoBbie.

Ecau Heo6X0AUMO CyyaiiHoe ykca0 B APYrom AHanasoHe, Hanpumep ot 0 ao 100,
TO JdocTaTouno B nporpamme Hanucatb: A=RND (1)*100, a urto6bl cpenatb ero
uensim — A=/INT (RND (1)101).

Tpuronomerpuyeckre GyHKUHH TpeOYIOT, 4TO6bl aprymeHT 6bi1 yKa3aH B pajua-
Hax. Eciv 1o KakuM-nM60 APHUMHAM HYXXHO yKa3aTb yroJ B rpaaycax, TO nepeBoj
M3 OHOH Mepbl yria B APYrylo Jerko NpoOH3BeCTH H B ApOrpamme, BOCAOJb3OBaBLIKCh
tdopmyaoit: Y=X-3.14/180, rae Y, X — 3HaueHHss yrna B paaMaHax W rpajaycax
COOTBETCTBEHHO.

Kak Bbi, HaBepHOe, yXe 3aMeTH/H, B f3blke peajH30BaHbl HE BCE€ TPHFOHOMET-
pHueckHe QYHKLMH, ONHAKO ITO He JOJKHO BbI3blBaThb 3aTPyAHEHHH, TaK Kak Bceraa
MOXHO BOCHOJ/Ib30BATbCA H3BECTHbIMH TPHFOHOMETPHYECKHMH BbIDaXKEHHAMH AJS OR-
peAeneHHst OAHHX GYHKUMHA uepe3 Apyrue.

SI3bik BeiicHk uMeeT pa3BuTble BCTpOeHHble cpeAcTBA ANf O6paGOTKH TEKCTOB,
YTO BBIFOJHO OT/IMYAET ero OT MHOFMX APYFHX $I3bIKOB APOrpPAMMHPOBAHHS BbICOKOIO
ypoBHsi. PaccMOTpuM BCTpoeHHbie (GYHKUMH ANs PaGoThi C CHMBOJbHOWH HH(pOpMa-
uued.

Pesyabratom pa6oThi dynkunn LEN (X$) siBasercs uucno, paBHOe KonuuecTsy
CHMBOJIOB (AJIMHE) CHMBOABHON AepemeHHoit X$, Hanpumep, ecau X$ =«Iapoxon»,
1o LEN (X$) =7.
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Dynkyun LEFT$ (X$,N) nossosser BuiiesuTb CTPOKY CHMBOJIOB ANMHOH N
HauMHas ¢ KpaiiHero nesoro cumsona, Hanpumep: LEFT$ (X§$,3) = «Ilap».

Dynkyua RIGHTS (X$,N) nenaer 1o e camoe, HO HauMHaeT ¢ KpaiiHero npa-
Boro cumsona, Hanpumep: RIGH$ (X$, 3) = «Xomn».

Dynryun MID$ (X$.M,N) no3soaser MOJYYHTb CTPOKY CHMBOJOB AAHHOH N,
HauuHast ¢ no3nurn M. OtTcyeT no3uuHMii BejeTcst cJeBa HanpaBso, Hanpumep:
MID$ (X§, 3,4) = «POXO».

B nporpammax Ha DBeiicuke yacTto BO3HHKaeT Heo6XOQHMOCTb MepeBOAa AAHHBIX
M3 YMCJOBOTO BHAA B CHMBOJIbHBIK W Hao60poT. [Ins 3TOr0 HMEIOTCH ABe CHelHalbHbie
BCTPOEHHbIe DYHKUHH.

B ¢pynxyuu STRY (X§ aprymentom sBaseTcss uMcno MAM apHdMeTHueCKoe Bbi-
paxeHue, a pesyabrar paboThi GYHKUHH — CTPOKA, ABJAIOLLAACA CHMBOJbHBIM Apel-
cTaBieHleM AaHHoro yucaa. Takum o6pas3oM, 3Ta QYHKUHS CAYXKHT A npeo6paso-
BaHMA UYMCAOBbIX BeJHUMH B CHMBOJMbHbIH BuA. [lpH nepeBose yuMTBIBAIOTCA 3HaK
yucaa (MHHYC), OecsiTHYHas TouykKa M cuMBoa E, Hampumep: myctb X=1, Toraa
STRY (X) paBHO «iul».

Pynxyua VAL (X$) npennasHaueHa A1 o6paTHOFO APeo6DPA3OBAHHMA JaHHBIX
M3 CHMBOJIBHOTO BHAA B UHMCJOBOH, HauHHas C KpaHHero JIeBOro CHMBOJA CHMBOJNbHOH
nepemennoit X§. Ecin B cTpoKe BCTpeuaeTcsi HEAOMYCTHMbIH CHMBOJ, Mpeo6pa3oBa-
HHe 3akaHuuBaercsl. Ecnu yxe nepBbiff CHMBOJ fIBJSIETCSl HEAOMYCTHMbIM, TO pe3yiib-
TaT pa6orbl paBeH 0, Hanpumep:

ecan X =«13 wryk», To VAL (X$) =13;

ecau X =«wtyk 13», 10 VAL (X$)=0.

Mbi 3HaeM, uTO Ka)X1OMy CHMBOJYy COOTBETCTBYET OFpedeleHHbli ceMHpa3psaHbii
koa. B DBeiicike ectb aBe BcTpoeHHble GyYHKUHM AAst PaGOThl C KOAAMH CHMBOJIOB.

Pynxyus ASC (X) nepeBoauT Koi mepBoro cHMBoia X B AECATHYUHOE YHCIO,
Hanpumep:

ecan X$=«D», 1o ASC (X$) =68.

Dynxyus CHR$ (X) nosponsiet AOJYUUTb CTPOKY, COCTOSILUYIO H3 €JMHCTBEHHORO
CHMBOJIA, KojJ KoToporo paBeH X (aprymeHT GyHKLUMH He NOJXKEH npeBbiiaTh 255),
nanpumep: CHRY$ (69) =<«E». 31y ¢pyHkuMio yao6HO MCROAB30BATb IS BbIAAUH Ha
3KpaH JHMCAJIes Pa3NHuHBIX YAPaBASOLIMX CHMB0JoB, Hanpumep: PRINT CHRY (12)
NpHBENeT K AepeMelleHrHio Kypcopa B JeBblilt BEDXHUI yrosn 3KpaHa.

[as ynpasneHusi opMatoM neyaTH pe3yJbTaToB Ha 3KpaHe AHCAJes ClykaT
caeayiole TpH G YHKUHH.

Pynxyun POS (1), pesyabratoM pa6oTbl KOTOPOIi siB/ISieTCS Le€J10e YHCIO0, paBHOE
HOMepY FMO3MLHKM FOCJeLHEro OTNeYaTaHHOr0 CHMBOJA B TeKyliel CTpPOKe, HampuMmep:
PRINT «<ABCDE», POS (1) =5.

Pyuxyuna SPC (X) nossojsieT BCTaBJAATbL B neuaraemyio cTpoky X mnpoGesnos
(apryment X He posxkeH npesbiwate 255). Hanpumep, B pesyabrate 06paGoTkH
CTPOKH:

PRINT «Tpansuctop»; SPC (5); «KT315I»,
6yAeT HaneyaTaHo:

TPAH3UCTOP wuwuus s KT315I (1w — npoben).
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bynxyun TAB (X) — 370 GYHKUHS rOpU3OHTANbHON TaGyasILHH, KOTOpas Mo3-
BOJISIET FlepeMecTHTb Kypcop B 3a4aHHYIO MO3HLUHIO B CTPoKe. AprymeHT X U B 3TOM
clyyae He LoJKeH npesbiiaTh 255. OH yKa3biBaer, CKOJNIbKO AO3HLHA HEOGXOAHMO
OTCTYAHTb OT JIeBOrO Kpasi cTpOoKH. Hampumep, nocae BbinosneHHs onepaTopos

PRINT TAB (5); «A»; TAB (10); «B>»

cumMBo «A» 6yjer HameyaTaH B WeCTOM 3Hakomecte, a «B» — B 11-m.

Dynxyusa FRE (X) npepaycMmoTpeHa st ompedefeHuss o6bemMa CBOGOAHON mamsi-
TH, He 3aHATOH TeKCTOM FPOrpamMMbl M NepPeMeHHbIMH ApH pa3paboTke GOJbLIHX
nporpamM, a Takxxe nporpammbl 06pa6oTkH TeKCcToB. Ecan aprymeHT 3T0if yHKUHH
YHCJ10, TO pe3yabTatoM GyleT KOJHUYeCTBO CBOGOAHBIX 6AHTOB B MAMATH, €CH apryMeHT
CHMBOJIbHOE BbIpa)X€HHE, TO pe3yJbTaT — KOJHYeCTBO CBOGOAHBLIX 6alitoB B Gydepe
OIS CHMBOJNbHBIX  nepeMeHHblx. Hanpumep, nocne BbinonneHuss oneparopa
PRINT FRE (0) Ha 3kpaH 6yaeT BbiBeAeHO KOJHYeCTBO CBOGOAHBIX 6aiiTOB B 11aMATH.

Boiuie yxe orMeyanoch, UTo HHTEPAPETATOpP NO3BOJsSET pa3pabarTbiBaTh APOrpam-
Mbl YApaBJeHHS pPa3JH4YHbIMH O6beKTaMH. YApaBasioliHe nporpaMMbl OGBIUHO colep-
JKaT KPHTHUHblE 10 BPEMEHH BLIMONHEHHsI GparMeHThl H TPe6yIOT TaKXe BO3MOXHOCTH
HEMOCPENCTBEHHOMO MAaHHIY/IHDOBAHHS C COZEPXKHMbIM siYeek RAaMATH M FMOPTOB
BBOAa-BbiBoaa. Cuedyioline BcTpoeHHble ¢yHkunu bBeiicuka u cayxar ans stux
uesei.

Pynxyus PEEK (X) — pesynbratom ee pa6oTbl GyleT AeCATHYHOE YHCIO, paB-
HOe COAepPMHMOMY SIYEHKH MAMATH, alpec KOTOPOi omnpeleleH aprymentom X.

Pynxyun KEY (0) Bo3Bpalwiaer B KayecTBe pe3yjbTara KOA CHMMBOJA, eclH Ha
KJ1aBHatype Oblla Haxara Kakas-qH60 KAaBHIIA HJAM 4HCA0 255 B FpOTHBHOM
cayuae. Micnonb3oBanue 3toit GyHkuuH no3poasieT Ha Belicuke cosnaBath nporpamMmsl,
B KOTOpbIX OCYLUeCTBJSETCH AHHAMHYECKOe YrnpaBjeHHe MOBelAeHHEM O6DBEKTOB Ha
3KpaHe.

Dynxyus USR (X) npeaHasHaueHa A/ OpraHM3auMH CBSI3M NPOTrpamMm, Hamu-
caHhbix Ha DBeficuke, ¢ noanmporpammamMi B MalUMHHbIX KoAax. Apryment X — 37O
ajpec slueHKH NaMsTH, HaUHHas C KOTOPOH 3amucaHa NporpaMmma B MalIHHHBIX KOAaX.
[Mostomy ecnn B BbIpakeHuH BCTPeTHTCs obpautenne dpynkuuun USR (X), To ympas-
JeHue GyleT MepelaHO AOAApOrpamMme, PacrojoxeHHOH no aapecy X.

B KkoHue moanporpammbl 06si3aTenbHO LOJKHA crosiTb Komanaa RET, nocae
BBIIO/IHEHHsT KOTOPO# ynpaBieHHe BO3BpaulaeTcsi K mporpamme Ha Beiicuke. Pesynb-
TaT pa6oTbl NOANpPOrpaMMbl (B BHAe OAHOro 6aWTa) mepej BO3BpaToM M3 MOAAPOrpam-
mbl nomewaercsi B akkymyasrtop. Pyukuusi USR (X) nosBonser kpuTuuHbie no spe-
MeHH H creLHduKe paboThi PparMeHTbl aJropHTMa peanu3oBbIBATb Ha s3bike Accem6-
Jepa, a OCHOBHYIO NpOrpammy nHcaTb Ha si3bike Beiicuk. [las mepenaun napamerpos
M pe3yibTaToB B AporpaMmbl Ha DBeficHke MOXHO BOCHONb30BATHCS ONEPATOPOM
POKE X u ¢ynkuueit PEEK(X).

[Mognporpammbl Lenecoo6pasHO pa3MellaTbh B 3alUHILEHHOH 06/1aCTH NaMSTH,
T. € B TOM 06/1acTH, KOTOPYIO 3aBeJOMO He HCRoJab3yeT WHTeprperatop. Ecau B
dyHKUMsAX M omepatopax, paboTalOWMX C ajpecaMH MNaMATH, aipec mpeBbliiaeT
3HaueHne 32767 (7FFFH), TO OH [1OMXeH YKa3blBaTbCA B BHAE OTPHLATENbHOrO
yucna. Aapecy FFFFH 6yapet coorsetctBoBath — |, aapecy FFFEH — —2 u 1. A.

Kpome nepeuncaeHHbIXx BCTpOeHHbX GYHKUMH B BeiicHke HMeeTcsi BO3MOXHOCTb
BBOAHTb B ApOrpamme onpejejeHHe HOBbIX GYHKUHA M B AanbHefliem o6paulaTbesl
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K HUM B pPa3/iMiHbiX BbIpaxceHUsIX N0 MMenH. OnpeneauTb GYHKUHIO MOXHO B JI060M
MecTe Aporpammbl ¢ nomoulblo onepatopa DEF, BaxHno To/bKO, 4TOGB CTPOKA C 3THM
onpejgenenvem 6bina HcronHera A0 obpauleHHsi K ¢ynkuud. Mmena Bcex @yHKuui
JOMKHBl HaYHRATBCA ¢ cumBoJ0oB FN, 32 HUMH clelylOT OAMK HJH ABa CHMBOJA, Orpa-
HUYEHHA Ha KOTOpble TaKHe XKe, KaK H Ha MMena nepeMenHblX, hanpumep, FNA, FNX
nponyctumbie umeHa, ES2, EKA — HeponycTHMble UMeHa.

Onpegeanm ¢ynkuuio FNCT(X) caenyownm o6pasom:

10 DEF FNCT(X) =COS (X)/SIN(X).

Pynxyus FNCT B cOOTBETCTBHM C HAalIMM OMpeLeJeHHeM — 3TO TPHTOHOMETPH-
yeckasi (YHKUHSI KOTaHrenca, He peasid30BaHHasi B BHJe BCTPOEHHOH B HHTepmpe-
TaTtope.

Onepatop DEF MoxHo Hcnonb3oBaTh TONBKO B APOFPaMMHOM peKHUMe, H, Kpome
TOro, JONyCKaeTcs onpenejeHHe (GYHKUMHA TONBKO OT OAHOFO YHCJOBOrO apryMmeHTa.
[Tapamerp X, crosiwuii B onepaTtope onpenenenusi, siBasiercsi GopMasbhbiM, HEOGXOLH-
MbiM AJ51 0603nauenHs QYHKUHOHAbHOH 3aBHCUMOCTH. [lpu ob6pawennn K GyHKUUH
BMeCTO HEro yka3biBaeTcsi (aKTHYeCKHH aprymenT, KOTOpbili 3amensieT (opMaJ/ibHbif
napamerp, CTOALLKI B ApaBoil yacTH oneparopa npucBauBanus. Hanpumep, nocae Bbi-
noaHenus ctpoku nporpammbl: 20 PRINT FNCT (2) na 3kpane 6yaeT naneyaTaHno 3Ha-
yenHe KOTaHrewca AJs yria,paBHOro 2 pan.

Bo3MmoxHOCTb onpenesnenust GyHKLMH APOrPaMMHCTOM AO3BOJSIET COKPATHTb TEKCT
ApOrpaMM M 3HAUHTEJNbHO YJAYYLIHTb UX YHTAEMOCTb.

B untepnperaTope mpesiycMoTpeH BbiBOA MHGOPMAaLWM Ha neyaTaiollee yCTpoi-
crso. [lpu naxatuu knasuwn JC4 O Bcs BbIBOAMMAs Ha 3KpaH HHGOpMALMs AY6JH-
pyercs Ha neuaraiowem yctpoictBe. [loBTOpHOe ha)kaTHe Ha 3TH KJaBHIUM 3ampe-
1aeT BbIBOA Ha meuaraioulee ycrpoiictBo. [lognporpamMma BbiBOga Ha fneuataioulee
YCTPOMCTBO nosyyaeT Koj cumBona B peructpe C mukponpoueccopa. OHa Moxer
6biTb pasmellena B o6JacTH AJsl AMOANPOrpaMM B MallMHRbIX Kojax. B sueiikax
namatn 1854H, 1855H, 1856H neo6xoanmo nomecTHTb KOManay 6e3yc/OBHOro me-
pexoga (JMP ADR) Ha Hauano moamporpamMmbl neuaTd. B noamporpamme neuatu
JOMXHO 6biThb APEAyCMOTPEHO COXPAHEHHe PErHCTPOB B CTEKE H HX BOCCTAHOBJIEHHE
nocJe Bo3Bpata M3 nognporpammbl. OnHCanubIii CNOCO6 BbiAauK JNaHHLIX Ha AEUYaTalo-
uee ycTpoicTBO Gbla BbiGpaH M3-3a HEBO3MOMHOCTH B YHHBEPCalbHOH nporpamme
y4ecTb BCe BapHaHThl XapaKTePHCTHK MevaTalolluX YCTPOHCTB H COCOGOB MX AOAKJIO-
YeHHs.

Coobwenusn 06 owubrax

Hurepnperatop nsbika Delicuk nossoasier B mpouecce BbIFIONHERHSI ApPO-
rpaMmbl oHapyXKuBaThb M aHaJIM3MPOBATh OWHGKH. MHTEpApeTaTOp, eCcTeCTBEHHO, He
MOXET 'O6HapYXHUTb JOruyecke OWHOKH. DTO MOXKeT clelaThb TOJNbKO ApOrpam-
MHCT, TaK KaK TOJbKO OH 3HAET, YTO AOKHa Jenatb nporpamma. O Kakux xe
owH6Kax TOraa HAeT peub?

Ecan owu6Ka o6napyxeHa B HENOCPEACTBEHHOM peXHMe, TO Ha 3KpaH Bbl-
BOAMTCSI COO6LIEHHE:

XX OLLUMBKA,
rie XX — ABy3HauHblil KOJ OLIHGKH.
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Ecau ownbka o6Hapyxelia B APOrpaMMHOM peXHMe, TO Ha 3KpPaH BbIBOAHTCS
coobuleHue:

XX OLIMUBKA B N,

rae XX — Koa owK6KH, a N — HOMep CTPOKH, rie owubKa 6blna o6napyxena. [loc-
Je coobuieHHst 06 owHGKe M[OABJNAETCH 3HAK «=>», O3HAYAIOLIHH, 4TO HHTepmpe-
TATOpP rOTOB K NPHEMY QMPEKTHB H HPOrPAMMHCT MOXXET BHECTH H3MEHEHHS B ApOr-
paMMy H IIPOAOJIKHTb OTJIAIKY.

PaccMoTpuM, KakdHe OwHOKH OGHapy>KHBAaeT WHTepnperaTop.

OILUMBKA 01. B nporpamme Bcrperuicsi omepatop NEXT, ans koroporo he

6biJ1 BHIIONHEH COOTBeTCTBYWOILHKIA onepaTtop FOR.

OILIMBKA 02. HeBepHblii cHHTaKcHC.

OLIMUBKA 03. B nporpamme BcTperuicst onepatop RETURN 6e3 npenBapu-
TeJbHOro BHiNoJiHeHusi onepatopa GOSUB.

OIIUBKA 04. Ipu BbilONHERHH APOrpaMMbl He XBaTaeT AaHHbIX AJS onepaTopa
READ, T. e. nannbix, onucahHbix onepatopamu DATA, wmetblie,
yeM nepemeHHbix B onepatopax READ.

OLUMUBKA 05. AprymenT @yHKUHH He COOTBETCTBYeT 06JIacTH Ofpeje/enus
AaHHOH ¢yHkuud. Hanpumep, oTpuuatenbHblii HAH HyJeBOH ap-
rymeHT Oyukuud SOR(X), oTpHuaTeNbHbI apryMenT y GYHKUHH
LOG(X) u T. A.

OLIKWBKA 06. INepenonHenne npu BbinosHeHHH apHdMeTHUECKHX onepauuii. Pe-
3yabTat JA1060i onepauMM He MOXeT ObiTb Gosbwe -+ 1,7-10%8
WIH MeHbuie — [,7-107%,

OLUKMBKA 07. HenocratoueH o6beM naMsiTH. Bo3MOXKHble MPHUHHBI: BEJHK TEKCT
NporpamMMbl, CJAMIIKOM [JHHHbI MacCHBbl JaHHBIX, BJIOXEHHOETb
MOARPOrpaMM M UHMKJOB 6OJ/iblie HOPMbI, CAHLIKOM MHOro mepe-
MEHHbBIX.

OLIMBKA 08. Her ctpoku ¢ nanHbiM HoMepoM. BosHHKaeT npu BbImOMHEHHH
OflepaTopoB nepexoaa.

OLUMBKA 09. Unaekc ne cOOTBETCTBYeT pa3MePHOCTH MacCHBA.

OLLUUBKA 10. IMosropnoe sbinonHerue oneparopos DIM wau DEF, onuceiBaio-
WHX MAacCHB WM OYHKLHIO, KOTOpble y)Ke OblIH ONHCaHb pahee.

OLLUMBKA 11. Jenenne na HyJb.

OIUIMBKA 2. IMTonbitka BoinonHuth onepatop DIM uau DEF B nemocpeacrtBel-
HOM pexHMe.

OLUUBKA 13.HecoorsercTeue Tunos paHHbiX. Bo3HWKaeT npu mnonbiTKe CcHM-
BOJIbHOH FlepeMeHHOlH NMPHCBOMTb YHCJOBOE 3HAu€HHe U Hao6opoT.

OLIMBKA 14. Mepenonnenne 6ydepHoit 061acTH HaMsTH, OTBEAEHHON AJsi Xpa-
HEHHs] CHMBOJIbHBIX fepeMeHHbIX. [l pacwiupenusi o6bema 6y-
¢depa cayxur aupekrusa CLEAR.

OIIMBKA 15. lnuna cumBONbHOI nepemeHHON npeBbiliaeT 255.

OLIKMBKA 16. BoipaxeHue, coiepxkalilee CHMBOJbHbIE MepeMEHHbIe, CJHIIKOM
CJIOXKHO.

OIIMBKA 17. HeBO3MOXHOCTb APOLOIKEHHS BbIIIOJHEHHST APOrpaMMbl AO AH-
pektuse CONT.

OILLIMBKA 18. ITonbiTka 06paTUTbCsi K (DYHKUHH, He ONHCAHHOHW OMNepaTopoM.
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Kpome cBenenuit 06 3THX OLIHGKAxX, HHTEPApETATOpP BbiAaeT elle TPH coobule-
HHSL B Clyyae HeBepHOro Ha6opa JaHHbIX NpH Bbinoanenuu onepatopa INPUT.

? TIOBTOPUTE BBO/] — yka3biBaer Ha owH6KYy B HaGope 1aHHBIX.

Bmecto uncna Bbl habpasin CTpOKY CHMBOJIOB.

? JIMIIHUE JAHHDIE — nanubix na6pano Gosbliue, 4eM MEPEeMEHHbIX B

oneparope INPUT. Jluwin1e fanuble APOCTO HTHOPHPYIOTCH.

?? — NanHbIX hHabpaHO MeHblue, uyeM nepeMmenHbix B onepatope INPUT. Heo6-
XOAHMO BBECTH HEAOCTalOUlHe NaHhble.

3.3. MporpammupoBatune Ha Beiicuke

B mpexbiayutem pasjgene Mbl [HO3HAKOMHJIHMCh C ONHCAHHEM HHTepnpera-
Topa s3bika Beficuk M paso6panu psaa npoctedluux nporpamm. OnbITHBIK nporpam-
MHCT M3 FMPOCTOrO FnepeyucaeHHss habopa onepaTopoB H GYHKLUHI A3blKa MOXKeT
cAesath BbIBOA O ero BO3MOXHOCTSIX W MpeacTaBHTb ce6e Kpyr 3aaay, peuraeMbix
C ero nomouublo. 3ToMy CAOCOOGCTBYeT MpakTHKa pa3paGOTKH NPOrpaMMbl Ha APYrux
A3blKax M M3BECTHble AJFOPHTMbl PElIeHHS CTAaHAapTHbIX 3ajau.

Jnst oBnajenHst TEXHUKOH COCTABJEHHSI IPOrpaMM HAYHHAIOL(EMY MPOFPaMMHCTY
uenecoo6pa3no pasbupaTbh M aHaAJIH3HPOBATb MPOrpaMMbl, HANHCaHHble APYrHMH,
aHaJIOTHYHO WAXMATHCTy, pa3bupaiouleMy M aHaJH3UPYIOLLEeMYy MapTHH, CbirpaHHbe
macrtepami. C OCHOBHbIMM FpHeMaMH cocTaBjenHs mporpaMm Ha Deiicuke o3Ha-
KOMHMMCSl Ha KOHKpDeTHbIXx npHmepax. PaccmatpuBaemble He6O/bliHE FPOrpamMMbl
WJTIOCTPUDPYIOT OcOGeHHOCTH MhTeprnperatopa Beficuka ans PK.

IIpoepammuposanue na Beiicuke

OpHO M3 OCHOBHbIX JOCTOMHCTB si3blka DelicHK — BO3MOXHOCTb paspa-
6OTKH AporpamM B [AHa/oroBoM pexxume. Bbi, nampumep, Moxere HauaTb OTJAAAKY
nporpamMmbl, Ha6paB BCero OAHY CTPOKY. YOeAHBUIHCb B TOM, 4TO 3Td CTPOKA MPoO-
rpamMbl pa6oraer Tak, Kak Bbl M mpeanonaraju, MOXHO NPOAOIKHTb HaGOp mpo-
rPaMMbl, €C/IH HeT, TO FOC/Ie aHaNH3a FOJY4eHHOTO Pe3y/bTaTa MOXHO GbICTPO HCNpa-
BUTb OGHapyxenuble OWH6KH. Kpome Toro, HenocpeacTBeHHblt pexxuM pa6oThi
MHTEpPFpeTaTopa MpeloCTaB/seT BO3MOXHOCTb MPOBEJeHHst SKCAEDPHMEHTOB MO Bbi-
AIBJIEHHI0O OCOGEHHOCTEH FMpHMEHEHHS TOro WJM HHOFO OmepaTtopa HJH BCTPOEHHOMH
(GYHKUHH, 4TO TaKXe CAOCO6CTBYeT GbICTPOMY OCBOEHHIO SI3bIKa.

Ipu paspaborke nporpamm Bbl oOleHHTe ApeWMyuiecTBa AHANOrOBOro pexuMa,
a MoKa monpofyemM caMH COCTABHTb FPOrpamMMy, peajH3yioulylo AHANOr C OfepaTopoM.
Haynem ¢ nocranoBku 3agauu. [lomycTuM, Heo6xoauMo paspa6oraTb RAporpammy
AN APOBEPKH 3HAHWUH MaTeMAaTHKH Yy ydauluxcsl Haua/ibHbX Kinaccos. Cpasy oroso-
PHMCSl, 4TO ORHMCbiBaeMast ApOrpaMMa HYXKHa FMpexjae BCero /s O3HAKOMJEeHHS
C BO3MOXHOCTAIMH fidblka Belcuk. Peanbhbie nporpammbl npoBepkH 3HAHHH TPeGylOT
Gonee TWIATeNbHON APOPAGOTKH C MpHB/AEUEHHEM CHELHAJHCTOB N0 O6yueHHI0 H
AICHXOJIOTHH.

Haunem ¢ cocTaBienus cueHapusi paGoTbl NpOrpamMmbl (yMbILLTEHHO M0Jb3yeMCst
C/IOBOM «CLieHapHit», 4uTOGbl MOAYEPKHYTb AMAJIOroBbiH Xapaktep HaweH Gyayuiei
nporpamMmbl). OQHHM M3 BO3MOXHbIX BapHaHTOB MoOXeT G6biTb Takoi. Ha skpane
nossasierca Bonpoc: KAK TEBS 30BYT?
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Yuenuk HabupaeT Ha k/iaBHaType cBoe uMsa (Hanpumep, AHTOH), u nporpamma
BbIBOAHT HA 3KpPaH TEKCT:

AHTOH, 51 XO4Uy NMPOBEPHTb TBOE 3HAHUE MATEMATUKU. 9 BYLY

MPEOJIATATb INMPUMEPDHI, A Tbl TOCTAPAVICA UX PEWIUTD.

ECJIM TOTOB, HA)KMH HA JTIOBYIO KJIABUILY.

[Mocie 3TOro KOMAbIOTEp OYHUIAET 3KpaH M BBHIBOAHT B €r0 BePXHEHl uyacTH cJae-
AYIOLLYIO CAPABOYHYIO MH(POPMALHIO:

[TOMHU!

ECJIM MPH OTBETE OWIMBEIIbCS U CJAYUYAHHO HAXMEIIb HE TY

KJIABUILY, TO HAXKXMU KJTABULLY «<«», A 3ATEM HY)KHYIO. TTOCJIE

HABOPA OTBETA HAXMMH KJIABULLY «BK>.

ITOT TEKCT OCTAETCst Ha KpaHe 10 KORLA paboTbl APOrpaMMbl, a B LEHTpe IKpaHa
NOSIB/ISIETCS BOMPOC:

AHTOH, CKOJIbKO BYIET 5 TPUBABUTDH 2="

[lpu BepHOM OTBeTe Ha 3KPAH BBIBOAHTCSH:

MOJIOELL, AHTOH!

PEIIW EWIE MPUMEP.

ECJIYM TOTOB, HA)KMH JIIOBYIO KJIABUIIY.

HeBepHblit OTBET NPHBOAMT K MOSIBJIEHHIO HA 3KpaHe COOGLIEHHS:
HETMPABHWJ/IbHO!

TEBE, AHTOH, HAO IMOJAYMATbD.

Ecau 3a ABe NOMBITKH YYallMHCA Tak M He CMOT PEWIHTb NMPHMEp, TO 11a KpaHe
NOSAABJAETCA TEKCT:

IJI0XO, AHTOH! Tbl HE CMOTI' PEILIUTb 3TOT MNMPUMEP.
BOT MPABHWUJ/IbHOE PEIUEHHUE:

5 MPUBABUTDb 2=7.

PEWW ELIE MPHUMEP.

ECJIM TOTOB, HA)KMH JIIOBYIO KJIABUIIY.

Yuenuk NOMKeH PpelHTb AecATb ApUMepoB. B 3asucuMocTH oT pesyabraToB

B KOHLe paboThi Ha Kpahe BbIEBEYHBAETCS OAHO M3 CAEAYIOULHX COOGILEHHUI:
MOJIOIIELL, AHTOH, Tbl 3HAEIIb MATEMATHKY HA 5!
MOJIOJIELL, AHTOH, Tbl 3HAEILIb MATEMATHUKY HA 4!

AHTOH, Tbl 3HAEUIb MATEMATUKY HA 3!

AHTOH, Thbl MJIOXO 3HAEIIb MATEMATHKY!

[Monublit TekcT mnporpaMmbl, BLINOAHSIOUWlEH ONHCAHHbie [eHCTBHUS, NPHBEAEH
B Ta6a. 3.10. Paccmotpum ee ocob6enHoctu. [lpexae Bcero o6paTHM BHHMaHHe Ha
TO, KaK OPMHPYIOTCS TEKCTOBble COOGLLEHHS, FOSB/IAIOLIHECA HA 3KpaHe LHCIJes.
B coorserctBMM ¢ HallMM CLeHapHeM BO3HHKaeT HEeOGXOAHMOCTb BbIBOAA HA 3KPaH
CoO6leHHi, B KOTOPbIX BCTPedaercd HMsi uyesOBEKa, OTBEUYAIOlUero Ha BOMPOCH
(cumBonbhas nepemenHas I$). [list 3TOH LeaM MCROJb3yeTcs pasfaeNuTh «;» (TOuka
C 3anfATOM).

B crpokax 100 u 430 npoucxoaMT BHI3OB CTaHaapTHOH noanporpaMmbl Monw-
TOpa «BBOJA KOAAa CHMBO/AA C KAaBuaTypbl», aapec koropoil papeH F803H B wecrtHan-
LATHPUUHOM CHCTEMEe CYMCJEHHsi. DTO BbI3BAHO HEO6XOAMMOCTbIO MPHOCTAHOBKH
BbIIOJIHEHHs APOrpaMMbi 0O TeX MOp, NOKa He OyleT Ha)kaTa Jpo6as KiaBuiia.
3HayeHHe, BO3BpaUlaeMOe MOAAPOrpaMMOH, B JaHHOM CJy4yae He MCAO/b3YeTCH.
B crpokax mporpammbl 180 u 200 ¢opmupyioTcs cayuaiHbie uydcia, ApeAHas’Ha-
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Ta6auua 3.10

10 REM HHHHHHHHHHHHHEHHHHHHHHHBHHHH

20 REM % NMPOrPAMMA ITPOBEPKM 3HAHWA MATEMATMKM *

30 REM % ¥ YYEHMKOB MJAIRMX KNACCOB *

40 REM HHHHHHHHHHHHHHHHHHHEEHHHEEHHHHHHAHEHHHHHE

S0 CLS:PRINT:PRINT

60 INPUT "KAK TEBSR! 30BYT "§I%:PRINT:PRINT

70 PRINT I$;", S XO4Y NPOBEPUTb TBOE 3HAHWE HATEMATUKM.*
80 PRINT " BYAY MPEANATATH MPUMEPH, A TM MOCTAPANCA UX PEEMTDL. "
90 PRINT " ECJMU rOTOB, HAXMA HA JIIEYK KNABMREY. "

100 A1=USR{-2045)

110 X=1:W=0

120 CLB:PRINT:PRINT

130 PRINT TAB(15)j*MOMHM '*

140 PRINT "ECJAM INPU OTBETE ORMBEELCR U CAYHAAHO HAXMERIL®
150 PRINT *"HE HA TY KAABURY, TO HAXKMA KJIABURY <-,A 3ATEM HYKHYN."
170 PRINT *NMOCNE HABOPA OTBETA HAKMM KJIABMEY °BK®":PRINT
180 R=ABB(INT(RNB(1)%20-10))

190 IF R=0 OR R=1 THEN 180

200 G=ABS(INT(RNB(1)#20-10))

210 IF G=0 OR 8=1 THEN 200

220 KL=INT(RNB(1)#%5)

230 IF KL=0 THEN 220

240 ON KL GOSUB 510,550,600,630

250 PRINT:PRINT I%;" CKOJbKO BYAET “jPjUSIR}" = "}

260 INPUT B

270 IF B=Q THEN 370

280 PRINT:PRINT * HEMPABWIBHO !'*

290 PRINT "TEBE, "i1I%3", HANO MOAYMATb. ":PRINT

300 PRINT I$3" CKOJNbKO BYAET “jPjUSIR3" = *j

310 INPUT B:PRINT

320 IF B=Q THEN 370

330 PRINT *IUIOXO, *"jIsi*! TH HE CMOr PENMTL 3TOT MNPUMEP.*
340 PRINT * BOT NPABMWILHOE PENEHME:*

350 PRINT TAB(B8)jPjUSIR] " = *jQ:PRINT

360 GOTO 390

370 W=+l

380 PRINT "MOJIOLEL *"§I%3*! MPABWIbHO. ":PRINT

390 IF X=10 THEN 450

400 X=X+1

410 PRINT *"PEEM ERE MPUMEP. "

420 PRINT "ECJM IOTOB, TO HAXMM JINEYK KNABURY.*

430 A1=UBR(-2045)

440 GOTO 120

450 PRINT:PRINT

440 IF W=10 THEN PRINT *"MOJIONEL, "3I%i", Th 3HAENbL MATEMATMKY HA S'*
470 IF W=8 OR W=9THEN PRINT"MOJNOAEL, "iI%;", TH 3HAENbL MATEMATMKY HA 4'*
480 IF W=6 OR W=7 THEN PRINT I%;", TH 3HAENb MATEMATUKY HA 3'"
490 IF W<6 THEN PRINT I#;", TM IUIOXO 3HAEND MATEMATHMKY!'*®
500 8TOP

510 Us=" MPUEABUTH *

520 G=GR3:R=R#%3

530 P=G:Q@=G+R

540 RETURN

550 Us=" OTHATbL *

560 IF G=R THEN G=G+3

570 G=G¥3:R=R¥3

5680 IF GC(R THEN Q=G:G=R:R=Q

590 P=G:Q@=G-R:RETURN

600 Us=" YMHOKMTDL HA *

610 P=G:Q=G#R

620 RETURN

630 Us=" PA3NEAUTDL HA *

640 P=GIR:0=G

650 RETURN

yeHHble /sl reHepauWu OnepaHIOB ouepesHOH 3aaaud. Bua neiteTBus (cioxeHwue,
BbIYUTAHHE, YMHOXEHHE WJIH Je/leHHe) OnpejelsieTcs clelyiolium obpasom. B crtpoke
220 nepemenHoit KL npucBauBaercsi 3Hauenue 1, 2. 3 uau 4. B ctpoke 240 B 3a-
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BUCHMOCTH OT 3HayeHHH 3TOH nepeMeHHOH FPOMCXOAHT BbLI30OB COOTBETCTBYlOULEH
noanporpammbl. B 3Tux mnoaunporpammax ¢opMHpyOTCA Onepanibi ApeanaraemMoro
npumepa. CumBoIbhOit nepementoil U$ npucsausaercs Ompefe/eHnOe 3Hauenue
B 3aBMCHMMOCTH OT BHAAa apH(MeTHUeCKOH omepalHH. .

lMepemennass X XpaHWT 3HaueHWe, paBHOE YWC/y 3aLaHHBIX APUMEPOB, a 3Ha-
yenue nepemeHHoii W paBHO YHMCJ/y BepHbIX OTBETOB.

[pu paspa6orke mporpamm u npu pabore ¢ IBM uacto Bo3HHKaeT Heo6Xo-
AMMOCTb MEpeBOJa uMCe]l M3 OAHOH cHCTeMbl cyucaeHus B apyryio. [loab3ysch
M3BECTHbIMH FpaBH/IaMM, 3TO MOXHO cAenatb W Bpyunywo. B Ta6a. 3.11 npusenen
ApUMep ApOrpaMMbi, MO3BOJSIOILEH BO3JNOXHTb 3Ty TPYLOEMKYi0 paGoTy Ha MHKpO-
9BM. TlporpamMma nepeBOAMT uHCla M3 AECSATHYHOH CHCTEMbl CYMC/IEHHSi B LIECT-
HAAUATHPHYHYIO M HAOOOPOT, LWHPOKO MCAOJb3ysi BCTpOenHble (ynkuuH Delicuka
A5t paboTbl C CHMBOJbHBIMH JaHHBIMH.

Ta6aunua 3.11

10 REM 3HHEHHHEHEHHHHHEEHENEHHHEHHER
20 REM % MPOMPAMMA NMEPEBOIA YMCEA H3 HECT- *

30 REM % HANUATUPU-HOM CUCTEMH CHMCAEHMA B *

40 REM % NECATMMHY® H HAOBOPOT *

S0 REM #353HHEHHEHEHER R

100 INPUT *BBEAMTE (A)ECATUYHOE WIH (H)ECTHARUATUPUYHOE * ;8%
110 IF 88="m* OR 88="]" THEN 130

120 00TO 100

130 IF 88="A* THEN 140

140 INPUT *BECTHAAUATUPUMHOE HMCAO *jN$

150 N=0:008UB 1000:80TO 100

160 INPUT *AECATUMHOE YMUCAO "IN

170 00BUB 1100: 00TO 100

1000 REM MEPEBOA BECTHAAUATUPUMHOE -)> RECATUMHOE
1010 FOR I=1 TO LEN(NS)

1020 B=ASC (MIBS(NS,I,1))-48

1030 IF D<10 THEN 1050

1040 B=D-7?

1050 IF D<O OR D)=16 THEN N=0: 80TO 1080

1060 N=M¥16+D

1070 NEXT 1

1080 PRINT *JAECATUYHOE YUCAO = *§N

1090 RETURN

1100 REM MEPEBOA AECATUHHOE -> BECTHAAUATUPUYHOE
1110 Ag=**

1120 L=INT(N/16)

1130 M=N-16%L

1140 IF M<10 THEN 1160

1150 M=M+?

1160 N=L:AS=CHRS® (M+48) +AS

1170 IF N>=1 THEN 1120

1180 PRINT "BECTHARUATUPMYHOE YMCAO = *jAS

1190 RETURN

Hauunaercst nporpamma ¢ 3ampoca BBOAA ¢ KJaBHaTypbl OAHOH M3 6ykB [
uan LI, Tpu owHGouHom BBOAE 3anmpoc mnoBTopsieTcsi. Jlajee B 3aBMCHMOCTH OT
BbIGPAHHOrO peXHMa onepaTop AOJKeH BBECTH AeCSTHYHOE WM LieCTHaALATHPHYHOe
uenoe uucao. [lpu nepeBose uKcen W3 ILECTHAALATHPHYHOH CHCTEMbl CYHCJ/IEHHs
B JeCHTHYRYIO B FIPOrpaMMe HCHOJb3yeTcst TO OGCTOSITeNbCTBO, YTO KOAbl CHMBOJOB,
orob6paxkalownx lwecthaguatupuunbie yucaa (0..9, A —F), paBHbl COOTBETCTBEHHO
48...57, 65...70. B noanporpamme mnpeoGpa3oBaHHsi NPOBOAMTCS FApOBepKa Ha KOp-
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PEKTHOCTb HAaGPAHHOrO 4uc/aa (OHO AOMKINO COUCPAKATL TOABLKO LONYCTIHMBIE CHM-
Bosibl). [Ipu oOHapyKeHHH OUIMOKM BBOLA PC3y/abTaT HPCOOPA3OBAHUS PABCH HV.IO.

B noanporpamme ucpeBoga M3 AeCATHUHOM CHCTEMbl CUMCICHHS B 1IECTHAL-
LaTHPUUHYIO BbIUMCISETCS KO O4epesHOH WHGPbl H BCe YHCAO «HAKANIHBAGTCH»
B CUMBOJbHOW nepemenHol A$. 3uech Kakux-jufo cueunadbiblx HPOBEPOL  He
npeAycMOTPEHO, TaK K4aK CaM HHTEPHPETATOP OCYILECTB.ISeT 1POBCPKY  KOPPCKT-
HOCTH BBOAA@ YMCJIOBBIX [AaHIIBIX.

B Tekcre omucLIBAEMOH 1IPOrpaMMbl NPOLEIYPLE PEOBPAOBAHS  OPOPUICHDI
B BHLe MOANPOrpaMMbl. ITO [103BOJSET HCNO/ABL3OBArb WX B IIporpaMmax Ha beil-
cHKe, TpeGylolULHX BBOA M OTOOpa)kKeHHe AAHHLIX B UICCTHAALATHPUUHON cHCTeMe
cuucsenus. K takum nporpammam otHocatces: Mouutop, Accemdiaep u ap.

OnucaHuBlil MHTEPHPETATOP HMEeT CPCACTBA, MO3BOMSIOILHE NIPOrpaMMam Ha
Beiicuke pabotatb ¢ noAnporpamMmMamu, H4fMHCANHBIMIE Ha s3bike AccemOacpa Wau
B MaUIMHNbIX Kodax. [is Bbl30Ba TaKuX MOANPOrpamMM CJAVAKHT BCTpOeHHAst (yHh-
uust USR (X). PaccMoTpuM mpuMep, W/VIIOCTPUPVIOULMI €€ HCIIOIb30BAHHE.

AadaButHo-uHppOBas K1aBHATYPA ABASETCA B I1ACTOSALICC BPEMS CaMblM pac-
NpoCTpaHeHHbIM YcTpoicTBOM BBOAA Aanublx B OBM. Oanako urobbl GblcTpo n 6e30-
IWHOOYHO BBOAHTL AAHHLIC ¢ €e¢ TMOMOILLIO, HYKel Hemanbii onblT. Kpome Ttoro,
€CJIM MCNO/b30BaHHE TAKOH KJAABHATYPbl MV BBOA3 CUMBOIbHOH HHPOPMALMK BlOAHE
eCTeCTBEHHO, TO BBOA FPadHUeCKHX AaHHbIX WM YKa3biBaHHE 1A KAKOH-THOO OGBLEKT
Ha 3KpaHe ¢ ee MOMOWbIO BecbMa 3aTpyiaien. B coBpemennblX mepcoHanbHbiX MHK-
po3BM ANl BbIMOJIHEHMSt 3THX AeHCTBMIl HCMOJAL3YIOT PSif CMELMAIblbIX YCTPOUCTB,
TaKMX KaK «IUKOHCTHK» M «Mbliib». [lepBoe mnpejicrasisier co6oii 3aeKTpomexatu-
4eckoe YCTPOHCTBO, B KOTOPOM ABa HJM TPl MepeMeHHblX pPe3UcTopa VIIpasIsioTcs
OHOI PYKOSITKOH, BbIIOJHEHHOH B BHAE pbluaxika. MHorma BMecTo lepeMeHHbIX
PE3HCTOPOB MCMOAB3YIOT eMKOCTHble JaTdynku. Henocrarkom storo  yerpoicrsa
ABJAETCH [OBOJBHO CNOXKHAA KOHCTPYKUHH.

MaHunyasiTop «Mbliib» npeacTapiser coGoit He6oablwyio hopo6ouky ¢ kaa-
BHILIAMH, coeiliHsdeMylo ¢ IBM  KkaGescem - - «XBOCTOM»  (ONpeleleHHoe BHellHee
CXOACTBO W [10POAKI0O HAa3BAHHE MaHUMYJRTOpa - «Mbllib»). Hepemewenne mauu-
ny/AsiTOpa Mo MOBEPXHOCTH CTO/1A NPUBOAHT K B3UMMIO OAHO3HAUHOMY NEPCMCULEHHIO
Kypcopa 110 3KkpaHy auciuviesi. KOHCYUHO, BblaaBaeMylo MaHHMY/AsiTOPOM HIPOpMALHUIO
0 MOJIOXKEHWH NporpaMMHoe ofecnedeHue MOXKeT TpakroBath W unaue. Hanpumep,
B rpaduueckoM pexHMe C NOMOLLbIO MAHHNYJISATOPa MOXKHO PHCOBATb Ha 3KpaHe
pasjiMuHble (QUrypbl, @ B HIrPOBbLIX MPOrpamMmax YIPaBlsTb MepemMeuleluemM KakHX-
AM60 06beKTOB no 3kpany. Oauako yaule BCelO MatHYJIATOP HCHOAB3YIOT HMCHIO
ANSl YKa3blBaHHUS.

HOas PK paspaboraHo npoctoe yCcTpuHCIsBo BBOAA albblX, (YHKIUHOHAIBHO
aHa/JorMyioe OMUCaHHBIM Bblule, Ero npuuuuinuadbHas cxema wu3zobpaxeHa Ha
puc. 3.2, a, BO3MOXHbBIH BapHaHT BHeHIHErO odopmachus — Ha puc. 3.3. YcTpoiietBo
COCTOMT M3 ABYX oaHoBubpatopos (D1, D2), Bo Bpemsizanraiilue LCIUH KOTOPbIX
BKJIOUeHbl nepemeHHble pesuctopbl R4 u RS, Ycertpoiietso noakiwouaercs K nopry
D14 npoueccopitoit maatel. JJAUTeIbHOCTb BBIXOAHBIX HMMYJAbCOB NPOUOPIUHOHANIBHA
yrJy MoBopoTa ABMXKKA COOTBeTCTByioutero pesucropa. [Ipn BBoge AaHHbIX pe3uc-
Topom R4 (ocb X) ynpasasior GodbilidM nadbliem npaBoit pyku, pesucropom RS
(ocb X) — cpenuum, a KHonko#t Bl - ykaszareibHbiM.

[na noakaoueHUst YCTpoHeTBa K MHKPOIBM ucnoan3yior csobo/nbie nopThl
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Puc. 3.2. [lpuHuunuanbHass cxema
YyCTPOMCTBA  yIpaBleHUs  KypcOpOM

[TITA KP380MK5HH5. MoKHO MOARNIOYUTD YCTPOHCTBO HHAuYe, HO B 3TOM CJydyae He-
06X01AHMO COOTBETCTBEHHO W3MEHHTb MOLMPOrPpaMMbl ero 06CaYXHBaHHUS.

3anyck OXHOBHGPATOPOB (110 CMAJY UMIYIbcA HA BXOAe 2) u oOmNpeleneHHe
ATHTEALHOCTH HMITY.IbCA POH3BOAATCH NOAIPOFPAMMOIi, npuBeseHHol B Taba. 3.12.
[Mocne BLIZAUH HMIYALCA 3alMycKa oOna cunTbiBaer cocrosiine nopra ssoga C, K
paspsay 3 KOToporo uepes 3siemeHT D2.2 noak/1ioyeHbl BbIXOAbl OAHOBHGPATOPOB.
[Tpu BHIXOLe M3 [OAIPOrPAMMbL COIPP/KHMOR AKKYMVJIATOPA COOTBETCTBYET YAy
OBOPOTA [IBiKKA (iepementoro pesucropa. Kowuneucatopm Cl u C3 noabupatot

Tab

1A80

1A82
1A84
1A87
1A89
1ABC

1A8P
1A91
1A93
1A96
1A98
1A9B
1A9E
1A9F
1AAL
1AA4
1AAS

D,0 §CHETHYMK ANUTENDL-
§HOCTU MMMYNLCA

A,8  § GOPMUPOBAHME
OAOG3H; UMNYALCA
A,9

0AOO3H

POTXY

D,0
A,0AH
0AOO3H
A,OBH
CAOO3H
0A002H
D

8H
POTXY
A,D

avwia 3.12

$NOANPOrPAMMA POTX - OChb X
1600 POTX: MVI
§UCMNONL3YEM OMNEPALIMK YCTAHOBKWU/CEPOCA
{ BUTOB KAHANA C
3E08 MVI
320000 8TA
3E09 MVI
320000 8TA
C39B1A JIMP
$NOANPOI"PAMMA POTY - OCb Y
1600 POTY:  MVI
3EO0A MVI
320000 8TA
3EOB M1
320000 8TA
3A0000 POTXY: LDA
14 INR
E&408 AMI
CA9B1A Jz
7A MOV
co RET
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Takum o6pasom, uyToGbl MPH TMOJHOM MOBOPOTE ABHXKKOB MEPEMEHHBIX PE3HUCTOPOB
R4 u R5 noanporpammmt POTX u POTY posspawanu uucna 127 (pa3mep mo ropu-
30HTa/H) U 49 (pa3Mmep Mo BepTHKAJ/H).

Jlnst xpaHeHus MOAMPOrpamMm B MALUWHHHBLIX KO4AX, HCMOJb3YEMbiX COBMECTHO
C HHTEpNpeTaTopoM, CMeliHalbHO BbifeNeHa HeGoJbliast 061acTb NaMATH ¢ afpecamu
¢ IBOOH mno I[COOH. Kpome npuBesenHbix noanporpamm, Bbl Moxere pas-
MECTHTb 3[1eCb (€c/M, KOHe4yHO, XBaTHT Mecta) M cBou. [locie 3toro Ha maruutodou
Lenecoo0pasHo 3anucaTh 3TY HOBYIO BEPCHIO HHTEPNPETATopa, YTO MO3BOJNMT B Aab-
HellieM Monb30BaThCsl GHOJHOTEKOH MOAMPOrpamMM, PacLIHPSIOLIHX BO3MOXKHOCTH
HHTEepnperaropa.

B rtaba. 3.13 npusenex Tekcr nporpammbl Ha Deiicuke, kotopas npeanonaraer
MCMO/Ib30BaHHE OMMCAHHOrO Bbllle YCTPOHCTBA ympasjeHus Kypcopom. [lporpamma
NO3BOJACT PHCOBATh Ha 3KpaHe AHCMJes pasHooOpasubie ¢urypbl. B nauane npo-
rpammbl NpousBoauTcA HacTpoiika mopra (ctpoka 80). CocTosiHue KHOMKH, pac-
MOJIOXKEHHOH B YCTPOHCTBE YNpaBieHHs KypcOpOM, ONpedelsieTcsi HemocpeacTBeHHO
B nporpamme Ha bBeiicuke ¢ momournio ¢ynkunu PEEK(X). B crpokax 90 u 110
MPOMCXOAMT BbI30B MOANPOrpamMm B MaliMHHbIX koaax (¢yHkuus USR (X)). Urobwn
uzbexarb B Mnpouecce paboTbl nporpammbl MosiBaeHust owuGku 08, B Helt npeny-
CMOTpEHA KOppeKlLksl 3HaueHuH, Bo3Bpailaemblx nopnporpammamu POTX u POTY.

Ta6aupga 3.13

10 REM 3HHHHHHEEEHEHHHEHE0EEEEHEHEHHEHEHEEHH
20 REM # MPOrPAMMA PUCOBAHUA HA 3KPAHE *
30 REM # C MMOHOMbK YCTPOUCTBA YNPABJIEHURA *
40 REM % KYPCOPOM. WCIMONbL3YET MOAMPOIPAMMH #
S0 REM # B HAEMHHHX KOLAX IN1IA ONPENENEHUA #
40 REM % KOOPIOVHAT. *
70 REM #3HHEHHEHHEHEHHHEHEEEHHHHHHHEHHERHHHHHE
80 POKE -24573,131:REM HACTPORKA MNOPTA

90 X=USR(4784) :REM BH3OB [OAMPOrPAMMH POTX
100 IP X>127 THEN X=127

110 Y=USR(6799) :REM BH3OD MOAMPOrPAMMH POTY
120 IF Y>49 THEN Y=49

130 REM MNPOBEPKA COCTOAHUA KHOIMKWU

140 1P PEEK(-24373) AND 128 THEN §=1:00T0 140
150 §=0

160 PLOT X,Y,8

170 00TO %90

[MTocnennuit npumep, KoTopblil Mbl pacCMOTPHM, MOCBsiLleH pa3paboTke NPOrpamm,
C MOMOILbIO KOTOPbIX Ha 3KpaH [MCIIesl BLIBOAATCS rpaduueckue H306parKeHHUs.
®dopMHpPOBaHHE DPHCYHKOB, COCTOSILLHX M3 OTPE3KOB NPSIMbIX JHHHA H OTAGAbHBIX
TOUeK, OOGbLIYHO He BbI3bIBACT KAaKHX-TH6O OCHOXKHEHHH — AJst 3TOro cayxar rpa-
¢uueckue onepartopbt Beitcuka (CLS, PLOT, LINE). Heo6xoquMo To/bKO MOCTOSIHHO
cneqdTb 3a TeM, yToObl KOOPAMHATHI, 33a1aBaeMble 3THM OMEPaATOpPaM, He BbIXOLHJIH
3a ponycTuMble Mpeaeibl, MHaue HHTEpNperarop BblAacT cooblleHHe 06 olubke
Homep 08.

®opmupoBanue H306pakeHUI OKPY)XKHOCTeH M  3/MNCOB — Gosee  cJOXKHas
3anava. [lpuBoaumast B Ta6.. 3.14 yHuBepcaibHas MOANPOrpamMmMa MO3BOJsSET Ha-
YepTHTb OKPYXXHOCTb MPOHM3BOJBHOrO paguyca B JIO6GOM MecTe 3KpaHa. ITy nog-
NpOrpamMMy MOXHO BKJIOUHTb B COCTaB Bauled mporpammbl W obpawmarbcst K Hell
¢ nomouwnbio oneparopa GOSUB 9000. MoxHo cospaTe Ha6Opel MOAMPOrpamm
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Tab6awnna 3.14

9000 REM JH0HEHEHEHHHEHEHHHHEEHHEHHRHH
9010 REM # MOAMNPOTrPAMMA BHYEPYMBAHUA #*
9020 REM # H3OEPAXEHM# OKPYNXHOCTE# U #
9030 REM # 3JAUNCOB. *
9040 REM 333330303000 3330300 33 9000563
9050 P2=3.141359%2: REM Yroil = 2' MU
9060 REM LNA BHYEPYUBAHUA LY HANO
907Q REM M3HEHUTL KOHCTAHTH B OMNEPATOPE
9080 REM MHUUMANM3ALIMK LIMKNA

9100 FOR P9=0 TO P2 8TEP 0.1

9110 X9 = XC + RCEKX¥BIN(P?P)

9120 Y? = YC + RCHKY#COB(F?)

9130 IP X9<0 THEN X9=0

9140 IF X9>127 THEN X9=127

9150 IF YP<0 THEN Y9=0

9160 IF Y9>49 THEN Y9=49

9170 PLOT X9,Y9,PL

9180 NEXT P9

9190 RETURN

(6u6amoreku) Ha Beiicuke. Hanpumep, k onucbiBaeMoil HKxe MOANPOrpamme MOXHO
106aBUTh MOANMpPOrpaMmbl A5t (POPMUPOBAHUS reoMeTpHUYeckuXx (Guryp. B stom cayuae
OCHOBHasi nporpamma OyleT COCTOATh M3 OMepaTtopoB INpPHCBAHBAHHA, MOArOTaB-
JMBAOLIKX MapaMeTpbl AJf [OAMPOrpaMM W OMepaTtopoB BbI30Ba [OAMPOrpaMM.
B bDBelicuke nepegaya napameTpoB K MOANMPOrpamMMaM MPOMCXOAMT MPHCBOGHHEM
3HaYyeHHH COOTBETCTBYIOUIMM nepemeHHbiM. Bce nepemennbie B nporpamme Ha Beil-
cuke rnobanbHble. DTO 3HAYWT, Y4TO €C/IH 3HAYeHHe MepeMeHHON H3MEHWI0Ch MpH
BbIMONHEHHH MOANMPOrPaMMbl, TO 3TO OTPA3UTCH M Ha BbIMOJHEHHH OCHOBHOH Mpo-
rpamMmbl. [To3TOMY NMpOrpaMMHCT NO/KEH CACAHTh 32 COXPAHEHHEM 3HAUCHHS Hepe-
ME@HHBIX, HEOGXOAHUMbIX A/S paBoThl OCHOBHON 1POrpaMMBbl.

Ias nognporpamm, Bxoasiulx B OHONMOTEeKY, MPHHATO Ha3Hauyath Oosbline
Homepa cTpok. [lo3ToMy npu HamucaHHK HOBOM MporpaMmbl CHayasna 3arpysure
C MAarHUTHOH JIeHThl OHOGIHOTEKY, a OCHOBHYI Mporpammy HaGupakTte CO CTPOKH
¢ Homepom 10. B kauectBe noanporpamm uenecoo6pasHo opopMAATb TOJNbKO 4acTo
BbINIOJIHSIEMble ONepalnH, C OCTaJbHbIMH 3TOrO Jydylle He [elaTth, Tak Kak Bbi30B
MoAnporpaMMbl ¥ BO3BpAT U3 Hee TPeGYIOT OmpeleJeHHbIX 3aTPaT BPEMEHHU.

[Mepen obpauieHuem K nonnponbamme (Taba. 3.14) Heo6XOAUMO 3a1aTh 3HAYCHHUS
nepemMeHHbIM, C KOTOpbIMH oHa pa6oraer. [lepemennnie XC u YC onpenensiior koop-
aMHaThl LeHTpa okpyxHoctH, a RC — ee paauyc. [lepemennnimu KX n KY 3apnaior
cTeneHb ckaTus WM pactsxkenus no ocim X u Y coorBerctBenHo. Mamensis ux
3HAYeHHS, MOXKHO [MOJy4aTb H306paKeHHs OKPYXKHOCTH, BBITAHYTble BLOJb OCh X
win Y. Ilpu KX u KY, paBHbiX eauHuue, Ha 3kpane (HOPMHPYETCH 3JJIHIC, BhiTS-
HyThii BAOAb ocH Y. ITO 06bACHACTCHA OCOOEHHOCTAMH TEJIEBU3MOHHOTO pacTpa H
aucneiinoro moayasi. IMostomy ans moaydyeHust U306paKeHHUsT OKPYXKHOCTH MapameTp
KY nonxen 6eith pased =~ 0,8 KX.

B noanporpamme ansi BbIYHUC/IEHHA KOOPAHMHAT TOUEK, JEXKAUIMX HA OKPYXXKHOCTH
3aaHHoOro paguyca R, MCMOJb3OBAHb H3BECTHble COOTHOLIGHHS:

X=XC+RC = sin(y):
Y=YC+RC * cos (¢),

rae XC u YC — KoOpaMHATHl LLleHTPa OKPYXKHOCTH.
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B noanporpamme mpeaycMOTPeHbl KOHTPO/Ib M KOPPEKLHMSl KOOPAMHAT LeHTpa
OKPYXHOCTH MPH yCJIOBHH:

ecan XC <0, to XC=0;
ecan XC> 127, to XC=127;
ecan YC <0, to YC=0;
ecau YC> 49, to YC =49.

[TostoMy npu BbIMOMHEHHM MOANMpOrpammbl coobuleHHe 06 ownOke 08 He BO3-
HHKaeT.

Ta6auna 3.15

10 REM 3633030003 S S 3 2
20 REM % NMPOrPAMMA $OPMUPODAHUA *
30 REM # W3OEPAXEHUA ONWUMIMACKOTO #
40 REM % CUMBOJNIA. UCMONL3YET MNOA- #

50 REM ¥ MPOrPAMMY *KPYIr* *
G0 REM 9693309303593 33
70 CL8

80 KX=1:Ky=0.8:REM KOIGOUUMEHTH CXATHUA
90 RC=10: REM PAOUYC OKPYKHOCTU

100 YC=30

110 XC=40:008UB 9000:REM 1 KPYT

120 XC=354:008UD 9000:REM 2 KPYI

130 XC=72:808UB 9000:REM 3 KPYT

140 YC=15

150 XC=48:008UB 9000:REM 4 KPYT

1460 XC=44:008UD 9000:REM 3 KPYI

170 8TOP

B rta6a. 3.15 npusenena mporpamma, ¢popmupyloulas na 3kpaHe u3obpaxeHnue
ONMMITHACKOrO CHMBOJIA — MATH MepeceKaloluXCcs Koael, B KOTOPOH HCHO/Nb30BaHA
OMHCaHHas MOANporpamma.

[Ipoepamma u namare 3BM

[lpu paspaborke mporpamm Ha .11000M f3biKe MPOrpaMMHPOBAHHS Mpak-
THUECKH BCer/a MPHUXOAUTCS YYHTHIBATb TakHe (aKTOPbl, Kak BpeMs BbIMOJHEHHS
nporpammbl M Heo6XxoauMbiit aas storo obvem namsatu. O6a napamerpa cienyer
N0 BO3MOXHOCTH YMEHbLIATh, 3TO MO3BOJMT M Pe3y/abTaT MOAYy4uTh ObicTpee, H yuecTb
OrpaHuueHHus, CBsidaHHble ¢ HebGoabliuM o6bemom namsatd IBM. Opnako apo6utbes
OJIHOBPEMEHHO H TOrO, H APYFrOro CJA0XHO.

K nporpammam Ha Beiicuke ckazanHoe uMeeT camoe NMpsiMOe OTHOLLEHHE, 0COGEHHO
€c/M TPAHC/SITOP C fA3blKa BLICOKOrO YPOBHSI (KaK B HalleM cJyuyae) peasu3OBaH
B BHJE MHTepnpeTaTopa u 00beM MAMATH IS XPaHEHHS NPOrpaMM H MepeMeHHbIX
maJj. PaccMoTpHM HECKOIbKO MpHEMOB, MO3BOJAIOLWHKX YMEHbLWHTb TpeGyeMbli ans
pa6oTbl mporpamMMbl 06beM MaMsATH.

[Mpu pa6ore wuurepnperatopa B O3Y o01HOBpeMeHHO HaXOAATCH CaM HHTep-
MpeTarop, TeKCT Mporpammbl Ha DBeficke M pasiuuHble nepeMeHHbie W KOHCTAHTHI,
BcTpeyatowecss B nporpamme. [losBaenne coobuienust 06 ownbke 07, kak npu Ha-
6ope TekcTa MPOrpaMMbl, TaK W IIPH ee BHIMOJHEHHHM, YKa3blBaeT Ha TO, YTO AJs
NaHHOH mporpammbl o6beM MaMmsTH HejocrtatoueH. Kak crepyer moctynarb B Takux
cayyasnx? [lpexnae Bcero MOXHO COKPaTHTb B MpPOrpamMme KOMMEHTApHH, YMEHbUIHTb

104



IJIHHY TEKCTOBBIX COOGLLEHHH, HCMONb30BaTh OJHOGYKBEHHble HMeHa IJIS MepeMeHHbIX.
O6beM namATH, 3aHMMaeMblil TEKCTOM MPOrpaMMbl, MOXXHO TaKkKe YMEHbIUHUTb, Ha-
6upasi B KaxAOH CTPOKe He MO OJHOMY, @ MO HECKOJbKO OMepaTopoB, OTAENAA MX
ApYr OT Opyra CHMBOJIOM <:» (Moyemy MPOMCXOAHMT TaKoe COKpalleHue Bbl mnoii-
MeTe, MO3HAKOMHUBLIKHChL C JOTONHUTENbHbIMH CBelleHUSIMH 06 WHTepnpeTarope).

Ecan nocne 3Tux nepenenok o6beM NaMfATH BCE PABHO HE/OCTATOUYECH, TO CJelyeT
KPHTHYECKH TMPOAHANU3UPOBATh HEOGXOAMMOCTb MHCMONb3OBAHUA TeX HJH MHBIX Me-
pPeMeHHbIX M OCOGEHHO TMepeMeHHbX C HWHIeKcaMu — maccuBoB. [laa MaccHBoB
c/eflyeT pe3epBMPOBaTb POBHO CTO/MBKO siueek MaMsTH, CKONbKO AJsi HUX B JeHCTBH-
TenbHocTH morpe6yercsi. Hanpumep, ecnin maccuB A(l) cocTOMT M3 MATH 3/1€MEHTOB,
a Bbl ero He onucanau onepatopom DIM, TO Mo yMOIYaHHIO HHTEPNPETATOP BbIAEAUT
B NMaMATH MeCTO /ISl [eCATH 3/1eMEeHTOB MAcCHBA, W 3TO NpuBefer K norepe 20 6air
namati. Jas toro uto6bl OLEHHTb, K KaKUM 3aTpaTaM NaMsTH NMPUBOLUT TOT MWJH
HHOH BapHaHT peaju3ally¥ aJropuTMa, yao6HO MONb30BATHCS BCTPOEHHOH PyHKUHEH
FRE (0). IMonpobyiiTe mocMorpeTb, YeMy paBHO 3HayeHHe 3TOH (QYHKUHH 10 3a-
rPY3KH MporpamMmbl B MaMfATh, MOCJAE 3arpy3KH H Tocje BBIMOJIHEHUS MPOrpaMMbi.
Jlasi 3TOro poctTatouHo B HemocpeacTBeHHoM pexume Habpatb PRINT FRE (0).

Takum 06pa3oM, Bbl CMOXeTe ONMpeNeNHTb, CKONIBKO MecTa B MaMsTH 3aHUMaeT
TEKCT MPOrpaMMbi H CKOJMIBKO $iYeeK OTBOAMTCA /ISl XpDAHEHHS NepeMeHHbIX H KOH-
CTaHT.

[Ipoepamma u spems ee 8binoaHeHUs

CoKpaTHTb BpeMsl BLIMOJHEHHs] MPOTrPAMMbI HECKONBKO CJOXKHEE, ueM ee
o6bem. s 3Toro npexjae Bcero HeoGXOAMMO ONMpeNeJUTb Ty HacTb MPOrpamMMbi,
Ha BBIMOJIHEHHe KOTOPOH 3aTpauuBaercsi HauGosblliee BpeMms.

HM3BecTHO, 4TO LHMKJIHUYeCKasi 4acTb MPOrpaMMbl, 3aHuMawoulasi Bcero 5% ucxon-
HOrO TeKcTa, TpebGyeT AJISl CBOCTO BBIMONHEHHsI 0O6bIYHO 0KO.10 95% BpemeHu paboTbl
Bceit nmporpamMmbl. Bbl MO/KHB OGHAPYXXHTb 3TH KPUTHYECKHE LMKJIbI B MpPOrpamme
H MOMbITATbCS YMEHbLWHTb BpEeMsi MX BbiMOJHeHUA. BHauase Hano y6enurbes, 4TO
BCe Orepatopbl, BXOAsiLlHE B 3TOT UWKJ, [1eHCTBHTENbHO AOJXKHbl BBINOJHATHCS
BHyTpH Hero. Hampumep, ecau 3HaueHwe mepeMeHHOM He H3MeHseTCs B LHKJIe
(ta6n. 3.16, npumep 1), TO ee HMHMLHANM3ALHUIO CJelyeT MPOM3BOAHTb BHE LHKJIA

Ta6auua 3.16

10 REM IHHHHHHHHHHE 10 REM JHHHHHHHHHHH
20 REM # NMPUMEP 1 # 20 REM * NMPUMEP 2 %
30 REM HHHHHHHHHHH 30 REM HHHHHHHHHHHE
40 POR I=0 TO 340 40 A=8IN(1.43)#30
S0 A=B8IN(1.45) %30 50 POR I=0 TO 340
40 D(I)=A%1/4 60 DI(I)=AX1/4

70 MEXT 1 70 NEXT I

80 8TOP 60 8TOP

10 REM 3HHHHEHHEEHNE 10 REM HHHHHHHHHNE
20 REM # MNPUMEP 3 * 20 REM % NMPUMEP 4 *
30 REM 3HHHHHHHHHHE 30 REM JHHHHHHHHHHHE
40 POR I=1 TO S0 40 POR I=i TO 30
50 8(I)=0 SO0 8(I)=0:8(1+30)=0
60 NEXT 1 60 NEXT I

70 8TOP 70 8TOP
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(npumep 2), YTO COKPATHT BPCMN €ro BLUIOJIHCHHS. YMCHbILHTE BPEMS BbillOJHEHHS!
NporpaMMmbl MOXKHO TaKMKC HEKOTOPBIM BIIOHINCHCHUCA OfICPAropoB, BXOANILMK B
Teq0 UHKAa. B mpumepe 3 o6GHYJIeHHE 3I€McHTOB MAcCHBA MNPOBSAITCA B LHKIC.
Ecau nepenucatb 3Ty Mporpammy, Kak MUKA3aHo B NPUMEPC 4, TO BPCMA BLIIOTHCHHS
onepatopoB FOR..NEXT 3HauuTe.1bHO COKpaTHUTCA.

Bo MHOrux ciyuyasix, eCIn UYHCJIO 31EMEHTOB MECCHBA HEBCTHKO, HMCET CMBIC.]
BOOGIE 0TKA3a1Lesl OT Olepdiopa UHKAAa W MPOBOAUTb HHHIHATINSEUHIO 3.ICMCHTOB
MaccHBa caefylouiM o6pa3om:

10 A1) =0: A(2) =0: A(3) =0: A(4) =0: A(5) =0.

[lpu BbIYMC/IEHHH De3YbTATOB BbIPAKEHHH MMEETCA BOIMOMHOCTb COKPATHTDL
BpeMs BblUMCAeHUH 61arolaps HCMOMB30BAHHIO AONOJAHHTENLILIX MepeMenHbix. Ha
npumep, npu Bbinodiednu ctpord IF K*R/T—D >0 THEN E=K#*R/T+ 1
ABaxabl onpeieasierca pednunia K+ R/T. Ecan nepenncars 3Ty CTPOKY CJAedyOuLiv
o6pa3om:

Q=K=#R/T: IFQ—D>0 THEN E=Q+1,

TO BbIYHC.IEHME 3HAUEHU HOBOH mnepemeHHOH Q Oyider nMpoBedelv TOAbKO OAMH pal
Oas cokpaiienusi BpeMeHH paboThl 1IPOrpaMMbl HEOGXOIHMO PL3CPBHPUBATH HE-
CKOJIBKO flYeeK MaMsiTH A XpalCHUA nepeMcHHOR Q.

Ilnsi  obpallleHust K 3J1eMeHTY MACCHBA -— MHTELHpeTaiopy. K4k  MPABHI0,
TpeGyerca 6odblue BpeMeHHM, uYeMm Iast oOpallleHHst K NPOCTOd mepeMcHHol. Ito
CBSI3aHO € Heo6XOoAHMOCTbIO 00paboTki uuiekcoB. [lostomy peromenayeres, ec.in
3TO BO3MOXHO, HCMIOJIb30BATH IIPOCTLIC NMEPEMEHHbBIC, KOTOPLIC Gy.1YT XpaHH1b 3HAIENHs
Y4CTO HCMOJb3yeMblX 3/1E€MEHTOB MACCHBA, HANMPUMEP, JACMEHTbHI MACCHBA

ZI=Y(A)+10:22=Y(A) —5.Z3=Y(A) +20
uerecoobpasHee onmpelesirL Tak:

Z1=Y(A)+10:22=7Z1—15:Z3=Z1+10.

Oco6eHHO 6OJbIIOH BLIMIPbILI BO BPEMEHH MOKET Obitb MO.AYUCH, €C.1H 0j00Hble
BbIYHCJAEHHS] NPOBOASITCA B TEIC LHKIA WIH B MPOrPamMme HCHOAL3YHOTCA MHOTO-
MepHble MacCCHBBI.

Mbl paccMOTPCIH Pl KOHKPCTHBIX MPHMEPUB, MO3BOAFIOILUN COKPATHTb BlCMH
BbIMOHEHUs1 mporpamyv Ha DBeficuke, HO, KOHEUHO, HaHOOGICE OULVTHMBIC Pe3YJALTATHI
MOXHO TMOJYYHTb, €CJH BOCHOIb30BaThes ¢yHKiimed USR(X) # 3anporpammupoBarb
KPHTHUHBI MO BpeMEHH BBINOJIHEHHS (pParMeHT airopurMa Ha sssike Accembiiepa

Takum o6pasom, mepe1 MPOrpaMMHCTOM BCerad CTOHT Hpo6ieMa BbIGOPA Hak-
Jyyllicro BapHaHTa peaiu3aluH MPOrpaMMbl ¢ TOYKH 3PCHUS BPCMCHIE €C BBIITO.HCIIHS,
3aHHMaeMoro o6bemMa HaMiTH, MPOCTOTHl U SICHOCTH.

Honoanurensvrsie caedenun o6 unrepnperarope

[TocmoTpum Tenepb, Kak XpaHUTCA nporpaMma Ha Beficune B namsaTn IBM.
3T0 MOXET 0Ka3arbCsl MOJE3HbIM B Clyd4ace Kakoro-in6o c6os B paGore MukpodBM,
KOTOPbIil MOXeT MPHBeCTH K moTepe HabpaHHoi nporpammul. Kpoae Toro, npuso-
LHMble HHMXKe CBCACHHA NOMOI'YT BOCCTAHOBHTb MPOTPaMMy, BBCIECHHYIO ¢ OillnGKaMu
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C MAarHuTHOH JIeHTbl, U pa3oGpaThCi B OPraHH3alUHM CTPYKTYPbl AAHHBIX B BaWHX
nporpammax.

Hurepnperatop bBeficuka 3anumacT Haya/ibHylo 004acTb ORepaTHBHOH MaMSTH,
onucbiBaemoit MHKpOOBM. Tekcr nporpammbl XpaHHTCSi B NMaMATH cpa3y e Mnocje
KO/J0B HMHTEpIlperaTtopa, 3a HuM cieilyeT 00JacTb MaMsATH, BbilcaeHHan AJA XpaHe-
HHS TepeMeHHbIX. B6ausn BepxHeil rpanuunl O3Y umeercs cneuna’ibHas 06.1acTb
(cTek), orBeseHHas A5 «BHYTPeHHHX» HYX] WHTeplipeTraropa.

Kakum o6pasom cTpoka mporpamMmbl npeicrtaBieHa B MHKpoDBM? [lpocmarpu-
Bas COAdepXKHMOoe namsaATH ¢ mnomoubio AupekthB D u L Mouuntopa, Bbl MoxeTe
OOHApYXHTb, UTO XpaHUMas B NMaMATH HHPOPMAUHMA He MOX0oXa Ha To, 4To OblIC
HabpaHO Ha KaaBuarype. 1o BroJHe OOBACHHMO, Tak kKak MHKpeIBM «noHumaer»
TObKO ABOHYHbBIE KOABI, T. €. COCOGHA MOHATb KOA TOH HiAM uHOR GYKBBH, a He camy
6ykBy. [loatoMy cTpPOKH rporpamMmbt XpaHATCA B MaMATH B BHA€ ABOHYHBIX KO10B
¥ TEePeBOASITCH B CHMBOJIbHBIA BHI TOAbKO B CJydyae MPOCMOTPa TeKCTa MpoOrpamMmul
no AupeKTHBe uHTeprnperatopa. [IpH 3romM KaXKAbl# BBOAHMBIA CMMBOJA MPOrpamMbl
3aHHMaeT B MaMsTH OAHY siyeiiky (| GaiT), uto norpe6oBano Obl, BO-NepBbiX, O4EHb
6oabuioro o6bemMa MaMmsTH, M, BO-BTOPbIX, MPOrpamMa BblMOAHANACh Gbl MEIJIEHHO.

BmecTo Toro uto6bl XpaHHTb B MaMsATH KOAbl BCeX CHMBO.IOB HCXOLHOTO TCKCTa
NporpaMMbl, MOXXHO 3aKOAHPOBATb KaxKace
K.1l04eBOe CJI0BO Bcerv oaHHM Gairom. dto "
BIlOIHE BO3MOAKHO, Tak Kak u3 256 Bo3- 1 /4
MOXHbIX NBOMUHBbIX KOA0B (2°=256), KoTo-
pble MOXKHO 3aMHcaTh B O4HY RYEHKY MaMsTH,
LSl KOAMpOBaHHA  aildaBHTHO-UH(PPOBBIX
CHMMBOJIOB HClIOIb3yeTest Toabko 128. IBouu-
Hble KOAbl, Y KOTOpbIx CTapiuuil GHT papen
I, ¥ Hcnonb3oBaHbl 113 KOAHPOBaHHUS K.i0-
yeBbIX /0B fA3blKa Beitcnk (Taba. 3.17). Uro 20 Maprep Kowya cmpoxu
Ke JaeT TaKoe «CXKarhe» HH(poOpMaLHH?
Ouenb MHOTrOe. Hanpumep, eciiu B porpamMme
100 pa3 BcTpeuaercs onepatop GOSUB,
TO KOAHPOBaHHe TOU3BOJISAET CIKOHOMHTh
400 6aiit namatu!

Ha puc. 3.4 nokasan cdopmar cTpoku
nporpammbel Ha DBeiicuke B TOM BHle, B
KAKOM OH4 XPAHHTCA B MaMATH MHKpOOBM.
B Hauane Kaxa10# cTPOKH ABa Gakta OTBC-

Mapkep KoHya
npozpamms!

Cmpoxu  npoepammsl

Kobds1 cumBonol

/4

I00EDE

YBesuverue

JeHbl Al XpaHeHWsi ykasaTesa ajlpeca %%‘&‘,” Howep  cmponst
Hauana creqyloiled CTPOKH  MPOrpamMMbl, Aradune npozpammsi
cienyiouise ABa 6aiita XpaHAT HOMCP CTpoO- paIpADsI

KH, a 3aKaHuMBaeTcss oHa Oaitom, 3alo1-

HCHHbIM OAHMMH HY.I1sMH. Takum oGpasowm, ‘;,’Z%"}Z’ Adpec navana
TEeKCT [MporpamMMbl XpPaHHTCA B MNaMfATH B Mpadwue cnedyrouied cmpoxu
BH1e CMeLHaNbHOR CTPYKTYpH  IaHHBIX, paspadel

Ha3biBAEMOH O1HOCBSA3IIBIM CIHCKOM. P
. Puc. 3.4. ®opmar xpaHenuss B nams-
3akaHuuBasi O0paGOTKY  OUEPCAHOMH ™ MukpodBM ¢parmenta nporpam-
CTPOKH MpOrpaMMmbl, HHTepipeTalop mo- Mbl Ha DBaiicuke
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Ta6auua 3.17

Koa Koa Kot
Cnoso 1::511-- necs- Caoso ""I:‘l'i' necs- Caoso "}:‘d‘ur Leen-
. uaTtH- THY- uaTH- THY- 1LaTH- Y-
puu- HbIA pHu- HbIA pHu- bt

Hbl# ). HbL# HLH

CLS 80, | 128 CONT 97 151 SGN AD | 174
FOR 81 129 LIST 98 152 INT AE | 175
NEXT 82 130 CLEAR 99 153 ABS AF | 176
DATA 83| 131 MLOAD 9A 154 USR BO | 177
INPUT 84 132 | - MSAVE 9B 155 FRE Bl 178
DIM 85 133 NEW 9C 156 KEY B2 179
READ 86 134 TAB ( 9D 157 POS B3 180
CUR 87 135 TO 9E 158 SQR B4 181
GOTO 88 136 SPC( 9F 159 RND BH 182
RUN 89 137 FN A0 160 L.LOG B6 183
IF 8A 138 THEN Al 161 EXP B7 184
RESTORE 8B 139 NOT A2 162 COS B& 185
COSUB 8C | 140 STEP A3 | 163 SIN B9 186
RETURN 8D 141 + A4 164 TAN BA | 187
REM 8E 142 — A5 165 ATN BB 188
STOP 8F 143 * A6 166 PEEK BC | 189
BEL 90 144 / A7 167 LEN BD | 190
ON 91 145 AN A8 168 STRY BE | 191
PLOT 92 146 AND A9 169 VAL BF | 192
LINE 93 147 OR AA | 170 ASC CO | 193
POKE 94 148 > AB | 171 CHRP Cl 194
PRINT 95 149 = AC | 172 LEFTP® Cc2 195
DEF 96 150 < AD | 173 RIGHT} C3 196
MIDP C4 197

cJ1e/l0BaTeNbHO MPOCMATPUBAET yKasaTesiu CMHUCKa 10 TeX Mop, nmoka He Oyier uaiinena
cTpoka ¢ TpeGyeMbiM HomepoM. Kouel cmucka momeuaercss aAByMs GaiitamH, 3anoi-
HEeHHbIMH HyJsIMH. Bbl TakuMm ke 06pa3oM MoxeTe BPYYHYIO (C 11OMOLLLIO JAHPCKTHB
MotnTopa) onpenenHTb, rile 3aKaHulkiBaeTcs NMporpamMma, MpocMarpHBas \Kasareiu
CMHCKE A0 TeX MOp, MOKAa He OGHAPYXHTE TPH CMeXHbIX 6aiTa, 3amo/HeHHbIX HYJSAMH.
Bo MHOrux npakTuyecKHx cJayyasix, BOCMOJNb30BABLIHCL PACCMOTPEHHLIMH PEKOMCH-
NalLUSIMH, MOXHO BOCCTAHOBUTb MpOrpammy, B KOTOpPOH B pe3y.brare c6os Oblia
HapylleHa ULeJOoCTHOCTb cnucka. [locie BOCCTAHOBIEGHHA CTPYKTYpbl ClHMCKa He-
06X0/lMMO M3MEHWTb 3HaueHus, XpaHsiuihecs B sideifikax namaru 024511 u 0246H.
B 3Tux siueilkax XpaHATCA 3HauyeHHs COOTBETCTBEHHO MJajluero u crtapuwero 6aitos
KOHeYHOro ajapeca nporpammbl. DTOT ajpec Ha [ABa MPEBOCXOAHT alpec MepBOro
6aiiTa Mapkepa KOHLA CMHCKa.

Copepa ucnoav3osanus unrtepnperaropa beiicuk u s3biko8
8bICOK020 YPOBHA

Bce s3bikH NpOrpaMMHpPOBaHUA MOXHO Pa3NeyIUTh Ha /1Be Tpyllibl K Hep-
BOM rpynmne OTHOCHTCSH S$3blK, HEMOCPpeACTBEHHO noHuMaeMbli MHKPOIpOoHeccopov —
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A3bIK MallMHHbIX KoaoB. [as kaxaoro tuna IBM cyulectByer CBOH MalLMHHBINA
SI3blK, MOITOMY f3blK MAaLIMHHBIX KOAOB Ha3blBAOT MAalIMHHO-OPUEHTHPOBAHHBIM.
Ko Bropoit rpynme orHocstcst Gosiee Jerkue /sl MPOrPaMMHMCTA $3bIKH BBICOKOTO
YPOBHSl — MaUIHHHO-HE3aBUCHUMbIE SI3bIKH.

[1puembl cocTaBjeHus MPOrpamMM Ha si3bike MAUIMHHbIX KOJOB W HA SI3blKaX Bbl-
COKOI'0 YPOBHSA CYlLecTBeHHO or/iHyalorc. OTaeNbHYI0O KOMaHAy MPOrpaMMbl, COCTaB-
JeHHOH B MAWMHHbIX KOAaX, MOXHO CPaBHHTb CO CJOBOM 4YeJOBEUYECKOro si3blka,
KOTOpOe NPHOOPETAeT OMpe/le]eHHbI CMbiC TONbKO B npedanoxehud. [lo-apyromy
OGCTOHT /10 ¢ SI3bIKaMH BBICOKOrO YPOBHsl. B HUX Kaxaylo KOMaH1y MOXHO cpas-
HHUTb yXe€ CO CJOBOCOYETAHHEM, MUMeIOLLHM CBOH CMBbIC/.

Takum o0pa3oM, f3biKM BBICOKONO YPOBHSI MPENOCTABJSIOT MPOrPpaMMUCTy Kak
6bl Ha6oOp HITAMMOB — rOTOBbIX CTAHAAPTHBIX CPEACTB, HCMOAb3yeMbiX AJf pelieHUusl
onpejfeseHHbIX 3alay A 3TO CylleCTBEHHO ymnpoulaeT pelleHde 3anady, obeperaer
OT OWHOOK, HO OrpaHHuMBaeT TBOPYECKYID HHHLMATHBY. [103TOMY nosiBjleHHe S3BIKOB
BbICOKOTO YPOBHSI CYLLEeCTBEHHO 00JIer4un0 MpOrpaMMHpOBaHHe, HO BO MHOTHX CJy-
yasx NporpamMmbl cTaidu MeHee 3PPeKTHBHBI.

Kak xec ouenuBaercss 3ddekTuBHOCTb nmporpamMm? PaccMOTpuM TOJBKO OCHOB-
Hble ee MmapameTpbl: 00beM MaMATH, 3aHUMaeMblH NMpPorpamMMmoi, U BpeMsi ee paGoThHI.
3HayeHHe 3THX NapaMeTpPOB CTApalOTCs MAKCHMaNbHO yMEHbUIHTb. JTO HEOGXOLHMMO
A0S TOro, uToObl MporpamMma ymeuianach B MaMsTH KOMMbioTepa WJAM 3aHuMasa
MeHbllie B Hed mecTa, 4yToObl ObICTPee OCYLIECTBJSJICS €€ BBOJ HJ/IH, eC/H Bbl XOTHTE
3anucarb ee B [13Y, uro6nt aas storo tpe6oBanuch MeHbllHe MO €MKOCTH H Gosee
NlelleBbl¢ MUKPOCXeMbI.

[MTporpamma pnosnxHa paboratb ObicTPO, 4TOGbl He MPHXOAWIOCH OXHAATb Y
3KpaHa pe3y/bTaToB W KOMIbIOTEP MOT YNpPaBJsfTb KAKUMH-JHOO MOAKJIOYEHHbIMHU
K HeMy YCTPOHACTBAMH B peasbHoMm Maclutabe BpeMeHH.

[TpakTHYecKH MeX/1y MOMEHTOM Mpuxona HHOOPMALHMH OT OGBEKTa M Mojauyu Ha
Heto 01 IBM ynpasasiouero curHajla Bceraa MPOXOAMT HEKOTOpOe BpeMs. ITo
BpeMsi OObIYHO HA3bIBAIOT BpEMEeHeM peaKkUHMH YNPaBAsiouleH NMPOrpamMbl WIH MHKPO-
NpoLeccopHoit cuctembl B Le1oM. OHO He LO/KHO MPEeBOCXOAHTb HEKOTOpPOe 3alaHHoe
3HauyeHHe, BLIGOP KOTOPOro 3aBMCHT OT o6Gbekra ynpaBsJieHus. Hampumep, uTo6b
yNpaB/siTh MOJE/IbIO >KeJe3HOil J0poru, mporpamMma JOJKHa pearupoBaTbh Ha H3Me-
HeHWe COCTOSTHUSI MOJENM C 3ama3/ibiBAHUeM Ha JleCsiTble JI0H WM eAHHHLUBI CeKYHI.
Ecau ke rpebyercs NpHHUMATb M JeliHPPUPOBATb CHTHA/bl, MEPeNaHHble KOLAOM
Mop3e, To CKOpPOCTb paGoOThl MPOrpaMMbi OMKHA ObiTb Ha MOPSAOK Bbille.

S13bIKH BBICOKOTO YpPOBHSI OPHEHTHPOBaHbl Ha pa3sjiMuHble 06J1aCTH NMpUMeHeHHs!
(nanpumep, dopTpaH — s pelleHus MaremaTtHueckux 3amay, Popr — aia npo-
rPAMMHPOBAHHST AJrOpUTMOB ynpasieHus, KoGos — ansi pelleHHs 3SKOHOMHUYECKHX
3anay) OHH HMEIOT COOTBETCTBYIOULHE <«BbIPa3UTe/NbHbie» CPEACTBA, MO3BOJSIOULIHE
nosydyatbh 3¢pQekTuBHble nporpammbl. [lo3ToMy Ba)KeH npaBu/bHbIA BbIGOp f3bKa
NPOrpaMMHUPOBAHHS MPUMEHHTENbHO K Ka)XXAOH KOHKPeTHOH 3anaue.

Db HeKTHBHOCTL MPOrpaMM CYLLECTBEHHO 3aBUCHT OT TPAHCJSATOPOB — MPOrpamM,
OCYULECTB/SAIOWMNX MepeBO (TPAHCJSLMIO) HCXOAHOrO TEKCTAa MPOrpaMMbl € sA3blKa
BbICOKOrO YpPOBHSI B MallMHHblE KOAbl. MIMEHHO TpaHCAATOPH MepPeBOASIT SI3bIKOBble
WITAMNbl B MOCT€10BATENbHOCTb MALIHHHBIX KOMaH/L.

TpaHCcAATOPB! OTHOCAT K CUCTEMHbIM MpOrpaMmam, Kotopbie Kak Obl SIBASIOTCH
06513aTebHBIMH M HEOTbeM/IeMbiMU UYacTAMH KoMMbioTepoB. CHCTeMHble MPOrpamMmbl
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HeoOXOMMbI MOJIb30BATeNAM KOMMbIOTEpa KaK WHCTPYMEHTHl MPH HAMUCAHUM W OTJAL-
Ke CBOMX MpHKAaaHbix mporpamm. Hanuuue TpaHCAATOPOB ¢ ONHMHAKOBHIX S3BIKOB
BbICOKOTO YPOBHS /ISl KOMMbIOTEPOB Pa3HbiX THMOB, B TOM YHCJE NS KOMIbIOTEpOB
C pDa3JMYHOH CHUCTEMOH KOMaHI, MO3BOJISET MHUCAThb NPHUK/IaLHble Mporpammbl, pabo-
TaloulMe Ha JI060M M3 3TUX MallMH., 3TO 03HAUdeT, UTO S3bIKH BBHICOKOTO YPOBHS
00€CneynBalOT BO3MOXHOCTL PabOThi ONHOH NMPOrPpaMMbl HAa pPa3HbIX MalIHHAX.

Ectb 7Ba THMa TPAHCASATOPOB — KOMNUAATOPbL U uHnTepnperaropel. [lepsbie ue-
JUKOM CYHTHIBAIOT TEKCT MPOrpaMmbl M MepeBOAAT ero B MallkHHBIE (MX MHOraa Ha-
3b1BaOT 00beKTHbIMH) Koabl. [lporpammy B Konax, Kak NpaBu/io, 3aMHCHIBAIOT Ha
Kakoi-1100 BHelWHHU{' HocHTeNb HHPoOpManuu. 3ateM 1Js1 BbIMOJHEHHUS MPOrPaMMbi
ee ¢ 3TOr0 HOCHTEJSt 3arpyXKalT B MaMATh KOMIbIOTepa.

Hurepnperatop noouepeHo mpocMaTpuBaeT CTPOKU MPOrpaMMbl B TOM MOpPSKe,
B KOTOPOM OHH JOJKHbl BbIMONHATLCS, W BbI3bIBA€T HYXHble MOAMPOrpaMMbl, BXO-
ndulMe B coctaB MHTepnperatopa. [loanporpaMmbl TYT Ke BbIMOJHSIOTCH KOMIbIO-
tepom. Takum o6pa3oM, B MNaMsiTH KOMMbIOTEpa MOCTOSHHO [OMKHbl HaXOLHTbCS
MHTEPNPeTaTop W UCXOAHbIH TEKCT MPHUKJIALHOH MPOrpamMMmabi.

[1pu ucnonb3oBaHHH KOMMMJIATOPOB CKOPOCTb PaboThl MPHKJAAAHBIX MPOrpamm
BO MHOro pa3 0oJblie, YyeM MPH HCMO/b3OBAHHH HHTEpNperaTopoB. [leHCTBUTENbHO,
KOMMUJIATOP TPAHCJIMPYET HCXOAHBIH TeKCT MNPHUKJIALHOH MPOrpaMMbl TOJBKO OLHH
pa3 — npu «nepeBoje» B MalluHHbe KOAH. MHTepnperaropy »Ke MpuUXOAMTCHA TpaHC-
JMpOBaTh MPOrpamMmy MOCTPOYHO NMPH KaXKAOM €€ BbIMOJHEHWH, U BpeMs 3TOH TpaHC-
JSILMK BXOAHT BO BpeMs paboThl MPHKJALHONH MPOrpammbl.

PaccMoTpHM, Kak COOTHOCSITCS 06beMbl MaMATH, HeOGXo4MMbie A/ paboThl mpH-
KJAaAHbIX MPOrpamMM MPH HCMOJb30BAHHH KOMIMUJISITOPOB W HHTEpNpPeTaTropoB. YuTeM,
uyto O6beM MaMATH AJS XPaHeHHs TeKCTa CTPOKH MpOrpamMMmbl Ha si3blke BbICOKOrO
YPOBHR B CpelHeM MeHbllie TOro, KOTOpbii HEOOXOAHM NSl XPaHEHHS COOTBETCTBYIO-
LWIHX MALIMHHBIX KONOB, MOJNYYEHHbIX B pe3dy/abrate TpaHcisiuud. OueBHAHO, UTO MpH
MCMONb30BAHHH KOMNUAATOPA 00beM MporpaMmbl B MAallWHHBIX Koaax Oyaer Gosblie
o6beMa HCXOQHOrO TekcTa, M yem OoJblue nporpamma, Tem Goabwe Oyner 3ta pas-
HHLA.

Tak kak npu paboTe C WHTEPNPETATOPOM B MaMSATH KOMIbiOTepa Bceraa Haxo-
JHTCA TEKCT MPHKJAAIHOH MPOrpamMmbl W TPAHCJAATOP, TO MPH MaJblX HCXOLHBLIX MPO-
rpammax (MEeHbIIMX WIH CPaBHHMBIX C o6beMoM UHTeprnperatopa) obbem Tpebye-
MO# MaMATH KoMnbloTepa 6yaer Oosblle, yeM A5 aHAJOrMYHOH MPOrpaMMbl B MALUMH-
HbIX KOAaX, MOJY4eHHOH ¢ MOMOULbIO KoMmuasitopa. [1Js NpUKJIAAHBIX MPOrpamm,
TEKCT KOTOpbIX 3aHuMaeT 6GOJbLIMH, yeM HHTeprperarop, o0beM MaMsATH, UX cymMmap-
Hblil 0OBEM MOXET OKa3aTbCsl MeHblie, 4eM 006bEeM KOLOB MPEABAPHTENbHO CKOMIH-
JIHPOBAHHOH MpOrpammsl.

Caenyer 3ameTutb, 4TO, HCHO/Nb3yR KOMIMJAATOP, MOXHO BHIMOJHHTH TPaHCASA-
LMI0 HE HA TOM KOMIMblOTepe, Ha KOTOPOM nporpamma Gyner paboTaTh, a Ha XOpOIIO
OCHaLLeHHON HHCTpyMeHTanbHON IBM, Koropasi umeer Gosblinii 06beM BHYTpeHHed
NaMATH, BHELLHIOI NMaMATb B BH/e HAKOMHUTEe/eH C MPOU3BOJIBHBIM AOCTYMOM K HHPOP-
MauuH (OObIYHO 3TO HAKOMMTeNH Ha ru6KUX MarHuTHblx auckax — HICMJI). Bce
3TO Heo6XO/HMO /ISt TOTO, YTOOBl MOXHO Obl10 HCMO/NB30BATb CJOXHOE CHCTEMHOe
nporpamMmmHoe obecrnedyeHue (pas/iMyHble TPAHCJAATOPbLI, DPEAAKTOPbl TEKCTOB H MPO-
rpamM, OTJaJ4MKH MNpPOrpamMm), UTO MOBbIWAET MPOU3BOAUTENbHOCTb TPyAa Mpo-
rpaMMUCTOB.
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B kauectBe HMHCTpyMeHTa/ibHOro Kommbiotepa aas PK Moxer GbiThb ucmonb3o-
BaHa 3BM CM-1800, BuimosnHenHas Ha ToM e Mukponpoueccope KP580MK80A.
Moryt GbiTb Hcmonb3oBaHbt © IBM ¢ apyroit cuctemo#t komaua, Hanpumep CM-4,
dTa MallMHa LOMKHA GbiTh OCHAlleHa ClelMalbHbIMH NporpaMmamMu — KpoccoGecre-
yeHUeM, MO3BOJSAIOLIUM TPAHCAMPOBATh MPOrpaMMbl B MaliMHHbE KOABl MHKpPOMpO-
ueccopa KP580MK80A.

YT10o6bl HaArJSAHO MpPEACTABHTb BbIMIPHILL, KOTOPbIH [alOT HHCTPyMeHTa/bHble
MalivHbl, OTMETHM, YTO KOMNWAATOpP ¢ sA3bika [lackanb aas IBM CM-1800 3auu-
MaeT Ha FMOGKOM MarHutHoMm aucke Goaee 200 Ko6aitt u tpebGyer nisi cBoedt paboThl
He MeHee 48 K6ait O3Y maluuHbl, Kyna OTAe/NbHble YaCTH KOMMUIATOPA 3arpyxatot-
cA mo mepe Hapob6HocTH. Takum oOpasom, pabortatb Ha s3bike [lackanb Ha PK 6Ges
HHCTpyMeHTanbHOI DBM npakTHyeckn Hesb3sl.

[TonyueHHble Ha MHCTpyMeHTaJlbHbiX OBM nporpamMmbi B MallHHHBIX KOLaX MO-
rytT pa6oraTbh Ha Takux MPOCTHIX KOMMbloTepax, Kak, Hanpumep, PK uau kakue-1u6o
MHKPOMPOILECCOPHbIe YCTPOHCTBA YMpaBJeHHs, MAMATb KOTOPbIX PacCYUTaHa Ha BLINOJ-
HeHUe TOJbKO OJIHOI TpOrpamMmbl.

HecMoTpst Ha moOBceMeCTHOe pacrnpocTpaHeHHe SI3bIKOB BLICOKOrO YPOBHS, IO
3aHUMaeMoMy 06beMy MaMsATH M CKOPOCTH PaboThl BO MHOTMX caydasix 6osee Bbi-
FO/IHbl MpOrpaMmbl, HamHCaHHbie Ha si3blke Accembiepa. ITO MALIHHHO-OPHEHTHPO-
BaHHBII I3bIK, MPOrPaMMHPOBAHHE Ha HeM, IO CYTH, He OTJIHYAeTCs OT MPOrpamMu-
poBaHusi B MawHHHbIX komax. Ho npu stom n3bik Accembiepa nosBosisier pa6o-
Tarb MPOrPaMMUCTY, HCMONb3Ysl MHEMOHHKY KOMAaHJ, CHMBOJbHbie MepeMeHHble U
aBTOMATHYeCKOe pacnpejeneHue namsATH, H36aB/isieT €ro OT PYYHOH TPAHCASILUHH
MCXONHBIX TEKCTOB MPOrpaMM B MaLUUHHbIE KOJbI.

C ueM e CBA3aHO TO, YTO accembJjepHble mporpamMmbl Oonee 3(GeKTUBHBI?
[Mosicuum 310 Ha mpumepe. Komnuastop, BCTpeTMB B MCXOLHOM TEKCTe MPOrpamMbi
KaKyl0-1H60 apuMeTHYECKYI0 OMepauHio Hajl 1leJbIMH YHCJIAMH, BKJlO4aeT B COCTAB
06BEKTHOrO  (MAWHKHHOrO) KOJA COOTBETCTBYIOLLHE MPOrpaMMbl /ISl BbIMOJHEHHS
apu¢pmernueckux onepauuit. Ho npeanonoxuM, 4To 3TH NMPOrpaMMbl MOTYT BbIMOJ-
HATb JIeHCTBHS He TOJAbKO ¢ ueabiMu uucaamu. CrenoBaTenbHo, B OGBEKTHOM Koae
MOSABJSIIOTCH  «/IULIHHE», HEHCMOJb3yeMble KOAbl. JTa M36GBbITOYHOCTH MPHUBOAHT K
HEePaLHOHAJIbHOMY YBeJMYCHHIO 006beMa MpOrpamMMmbl IMOC/E TPAHCASLHH, YBeJIHYH-
Baercsi Bpemsi ee BbiMOMHeHWs. A nporpammbl Ha si3bike Accembiepa B NMpHHUHMITE
MOrYT ObiTb CBOOO/HbI OT TAaKOH M3OLITOYHOCTH, TAK KAk CaM S3blK OyeHb OJH30K K
MAalUMHHBIM KOLaM.

MPHUJTOXXEHHUE

1. Mukponpoueccop KP580 UKS80A

Muxponpoueccop KP580MK80A KOHCTPYKTHBHO BbIMOJHEH B MJIacTMacco-

BoM kopnyce ¢ 40 BbiBogamu. JIas Mukpompoueccopa HEOO6XOAHMbI TPH HCTOYHHKA
HanpsiKeHusl nutanusa: +5, —5u +12 B.

BbiBo/bl MUKpompoleccopa M Ha3HauyeHHe Mepe/laBaeMbiX 4epe3 HHUX CHUTHaJOB:

@1, @2 — BxoaHble MepUOHYECKHe CHTHaAbl /1 TaKTUPOBAHUA MHUKpomnpouec-

copa, (hopMupyeMbie BHeWIHUM reHepatopoM. OHu JOMKHBI MMeTb amnautyay + 12 B,
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B TO BpeMs KaK BCe Apyrue CHrHajlbl MHK-
2 T, T3 T s ponpoueccopa umelor TTJI-ypoBuu. Tak-

71 MM | THPYoLLHE UMNYICH OMPENENSIOT MOMEHTHI
o2 LUy eeex NeHcTBUH MuKponpoueccopa. Brimoa-
a0-4150X 0] ) @ HEHHE KaXK[10H KOMaHAbl TPOHCXOAHMT 3a
2097 10} y @ OMH WM HECKOIbKO (10 5) MalMHHBIX
swwe | —H1 LHMKJIOB, B KaX10M M3 KOTOPbBIX MPOUCXO-
DBIN r IUT o6MeH ofHMM 6aHTOM C MamsATbiO WM
WA I' nopramu BBoaa-BbiBona. B cBoio ouepens,
READY LI MallUHHbIA LUK pa3fensiercs Ha 3..5 Tak-
WAIT TOB, MJIHTEIBHOCTb KOTOPbIX PaBHa MEpPHOLY
woLo || C/Ie10BaHHs1 TAKTHUPYIOLWHKX uMNyabcoB. Bpe-
HLDA MeHHasl AnarpaMMa BbilOJHEHHUST MalIMHHOro

uMkaa npuseneHa Ha puc. [1. |. B mepBom
Puc. T1.1. Bpemennas R“BFPBMM? MallMHHOM uukae M1 060l  KomaHb
‘.“i”f,;‘;‘eﬁ?ré’_“'Z.',‘.i‘ﬁ(,.?"fﬁ,?ﬂgﬁ’éf“fﬁpiz mMHKponpoueccop B Takre T3 cuuTbiBaer
CTOSIHHE MHKponpoueccopa; 4 — naHHble U3 naMmeTH MHKPOSBM Kon OnepauMM

KOMaHAbl M, eCaH He TPeGYIOTCH MOMOMHHU-
Te/bHble NeHCTBMS MO OOMeHy JaHHBIMH C MaMATblO W/IH MOPTAMH BBOJA-BHIBOAA,
3akaHuuBaeT ee BbinosHeHHe B Takte T4 (unu T4 u T5). B nporuBHom cayuae ans
BBIMO/IHEHHS] KOMaHAbl TPeGyIOTCs NOMONHUTENbHbIE MallHHHble UWHKIB M2—M5,

A0—A15 — BbixoaHble CHrHAJbl ILMHBI ajgpeca ANS aipecalUd MamsiTH W Mop-
TOB BBOAAa-BbiBOAa. [Ipuuem mnpu ampecauud NOPTOB BBOLA-BbIBOAA HHGOpMauus,
nepenaBaemast no JauHusM AO—A7 wuHbl anpecos, ay6aupyercs Ha annusax A8—AIS.
dto nosBoasier Gojee paBHOMEPHO pacnpelelnTb Harpy3ky Ha LIHMHY ajapeca MpH
HCMONb30BaHUM B MHKpPODBM Gosbluioro kosauuyectsa noptos BBoAa-BhiBona. Ko
aapeca mnosiBisiercsl Ha lMHe aapeca B Takre T1 ¢ 3anepxko# 200..270 Hc oTHO-
CHTeNbHO (poHTa uMmnyabca P2 u ocraercss cTa6UAbHBIM 10 MOMEHTa BO3HHKHOBE-
Hust (pouTa umnyabca P2 B TakTe, cleaylouleM 3a TakToM T3 TeKyulero uukia.
JIMHHM WHHB agpeca MOTYT MPHHUMATh BbLICOKOMMIIELAHCHOE COCTOSHHE.

DO—D7 — nByHanpaB/ieHHble JIMHUM ILMHbl NaHHbIX. SIBJAAIOTCS BXOAHBIMHU TNPH
BBO€ [aHHbLIX M3 MaMATH WJIM TOPTOB BBOLA-BbIBOLA, BbIXOAHBIMH — MpPH BhHIBOZE
NaHHbIX M3 MuKporpoueccopa. HMcnoabsyiorcss takxke st BhiBoma B Takre Tl no
¢pouty P2 nonosHuTeNbHON HHPOPMALLMK O XapaKTepe onepaluii o6MeHa B TeKyuleM
MalHHHOM LHKIe — 6aHTa COCTOSHHA. JTa MHPOPMALMUS CHHUMaETCH C JIMHHH IWHHBI
naHHbiX yepe3 220...280 Hc nocsie mpuxona HMmnyabca P2 B takte T2. Jluuuu wuHbl
NlaHHBIX MOT'YT NMPHHHUMAaTh BbICOKOMMIEaHCHOE COCTOsIHHE.

DBIN — BbIXOQHOH CHTHaJ, HHULLHUPYIOLMH BblAauyy NaHHbIX W3 SYEHKH MaMSATH
WJIH MOpPTa Ha WIHHY AaHHbIX. Bo BpeMs nelcTBHSt 3TOro cHrHajla MHKpONpPOLECCOop
cuutbiBaer Gaifit ¢ WHHB AaHHbIX. CurHan reHepupyercs ¢ 3afepxkoit 130...200 uc
oTHOCHTeNbHO ¢ponTa P2 B Takre T2 MAaIIMHHBIX LMKAOB CUHTHIBAHHS [AHHBIX B
mukponpoueccop. Ba#it nanHbIX n0MKeH GbiTb YCTAHOBJIEH HA LUMHE NaHHbIX He MeHee
uyem 3a 30 Hc no nosiBaenust 3aaHero ¢pouta Pl M ocraBaTbess cTaGUIBHBIM He
meHee 130 uc nocse nosieaenusi gpponra P2 takra T3. Curnan DBIN chumaercs no
nosoxureasHomy ppouty @2 takra T3 ¢ makcumanbHo# 3anepxkoit 200 uc.

WR — BbIXOLHOH CHFHaJ, COMPOBOXIAWOLWHH Bbilauy MUKpornpoueccopom 6Gaira
JlaHHBIX HA IIMHY J@HHBIX LISl 3aNUCH B siuedky mamaTh wiu nopt. Popmupyercs B
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takrax T3 man Tox (TakT oxHAaHHS) ¢ 3aaepxkoit 70...120 HC oTHOCHTeNbHO MoOJO-
»KHTeNbHOro ¢pouta curHana P1. Baiit manubix MuKponpoueccop ¢opMHpyeT Ha
IuMHe NaHHbIX B TakTe T2 c 3anmepxkoit 220..280 Hc oTHocuTesnbHO ¢(poHTa P2,
Curdan WR cHumaercs B TakTe, cjelylouieM 3a TakToM T3 C 3afepxKoil OKoao
100 Hc orHocuTenbto ¢ponta PI1. Caenyer 3amerutb, yto Ha puc. [l.I curnann
DBIN u WR uso6paxeHbl akTHBHbIMH YCJ10BHO. B TeyeHHe peasibHOro MailHHHOrO
LUHK/a aKTHBEH TOJNbKO ONHH M3 HHUX. DTH CHTHaJ/bl SBJAAIOTCS OOGWIHMH Kak Aas
MONLy/lell NaMATH, TaK M /s TOPTOB BBOJAA-BbIBOAA, YTO NMPHEMJEMO TOJbKO B MpoO-
crefiiuux MHKpoOBM. B Gosee cioxHbix MHKpODBM Hcnonb3yioT AOMOJMHHTENbHBIE
CHTFHaJ/bl YNpaBJeHHs, BbllaBaeMble MUKPOMPOLECCOPOM HA IUMHY AaHHBIX B TaKTax
T1/T2 B Bume 8-paspsmHoro Koma — 6aliTa COCTOSIHHSI, KOTOpBIH 3anoMHHaercs
(duKcupyeTcs) BO BHeEIIHeM pericTpe W onpeledsieT NeHCTBHE MHKporpoiueccopa B
C/eYIOLIHX TaKTax TeKyllero MalliMHHoOro uMk/aa. Hanuuue eaunuubl B paspsimax
DO, D2—D7 wau Hyas B paspsine D1 GaHita cocTosiHusi sIB/SI€TCS NMPU3HAKOM BbIMOJ-
HeHHsl MUKPOINPOLECCOPOM B TEKYLUEeM MaUIHHHOM ULHKJ/e CJelyiOULHX AeHCTBHH:

DO(INTA) — o6cayxuBaHue 3anpoca npepbiBaHHs;

D1(WO) — 3anuchb B NaMATb HJH BbIBOA AaHHBIX B MOPT;

D2(STACK) — o6pauieHue k o6s1acTH NamMaTH, HCMIOIb3yeMOlH B KayecTBe CTEKa;
D3(HLTA) — octaHoB mukpornpoueccopa no komaHae HLT;

D4(OUT)  — BbIBOA AaHHLIX B MOPT;

D5(M1) — YTeHHe KOJa onepaiuMu KOMaHbl;

D6 (INP) — BBOJ JaHHbIX H3 NOPTa;

D7 (MEMR) — uTeHHe QaHHbIX H3 NMaMsTH.

SYNC — BbIXOAHO#M CHrHaJ CHHXpOHH3aluHH, BbipabaTbiBaeMmblit Mo ¢ponty P2
B Takre Tl Ka[10ro MaulHHHOrO UHKJIA H YKa3blBAIOULHH, UTO MO UWHHE JaHHbIX
nepenaercst 6aiT cocrosiiusi Mukponpoueccopa. Curuan cuumaercsi yepes 130...200 He
nocse nosisjaenusi gppouta P2 B rakre T2. [lo curHany cHHxpoHH3aunmu GaiT cocrosi-
HHSI QUKCHpyeTcst BO BHewHeMm peructpe. Takum o6pa3om, uepe3 WIHHY JAaHHBIX H3
MHKpompolueccopa NOCTYNaloT He TOJNbKO AaHHble, a B OTAEbHbie MOMEHTbl H ynpas-
JsOLLHe CHrHa/bl. Takoe HCMoO/b30BaHWE WIMH AJsi Mepeflaun B pa3Hoe BpeMs pas-
JIUYHBIX CHTHAJNOB Ha3blBAIOT BPEMEHHbIM MYJbTHIJeKcHpoBaHHeM. OHO Heo6XoaHMO
H3-32 OrpaHHYEHHOro 4YHC/1a BBIBOAOB MHKPONpOUECCOpa. YBeIMUHBATb XKe YHCIO
BBIBOAOB y MHKpOMpoleccopa Helesecoo6pasHo, TaK KaK 3TO MOBbILIAET ero CTOH-
MOCTb H CHHXXK@eT HaleXHOCTb.

READY — BxoiHOH curHan oOT ModyJeH NaMsTH WJH NOPTOB BBOAA-BbLIBOAA,
YKa3blBAIOWIHA Ha MX TOTOBHOCTb K OOMEHY AaHHBIMH C MHKpomnpoueccopom. Ecau
CHTHa/l Ha 3TOM BXOJe MMeeT HU3KHH ypoBeHb, TO MocJje Takta T2 MHKponpouec-
COpOM BBITNOJIHSAIOTCA BCMOMOraTesibHble TakThl 0xHAaHHA Tox (T. €. OH MepexoaHuT B
COCTOsIHME OXKHAAHHS). ITO NO3BOJISIeT UCMO/Ib30BaTh B MHKpOOBM namsaTb H mepu-
¢epuitHoe o6opylOBaHHe ¢ MaibiM GbicTpoleiicTBHeM. UMC/I0 BCMOMOrarTesbHbiX TakK-
TOB OXHIAAHHs oOnpele/sieTcsi AJUTeNbHOCTbIO MOANePkKaHHs BXOMHOrNO CHrHajga Ha
soiBoge READY B cocrosihun 0. Kak Tonbko mamsiTh HJIH nopT GyayT roroBsl K
o6MeHy, OHH YCTaHOBSIT Ha 3TOM BXOJe BbICOKHH ypOBeHb HampsKeHHs, 4TO MO3BO-
JIUT MHUKpOMNpoLeccopy nepeiTH K BbinonHeHHIO Takta T3. KoHTposb COCTOSHUSA CHr-
Hana Ha Bxone READY ocywecrBisiercsi B MOMeHT aeficTBust uMnyJdbca $2 B Takrax
T2 u Tox. st npaBuabHoil paboTbl MHUKpoOnpoueccopa HeOGXOAHMO, UYTOGb 3TOT
CHTFHall yCTaHaBJHBaJCs M OCTaBajcsi cTabW/ibHBIM MuHMUMYM 3a 180 HC 10 OKOHua-
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Hus umnyabca 2. Heo6xonumo oTMeTHTb, UTO NP BLINOJHEHHH MHKPOMpOLECCO-
POM TaKTOB OXKHIaHHS BbIXOAHbIE CHFHAJbl HA €ro BbIBOAAX OCTAIOTCH HEH3MEHHbIMH.

WAIT — BbixoflHOH CHrHaJ, NOATBEPXAAIOLUIHH Nepexol MHKponpoueccopa B
COCTOSIHME OXKHAAHUA. YCTaHaBJHBaeTCA M CHHMaercs no ¢pouty Pl.

HOLD — BxonHO#H CHrHa/, HHHUHMPYIOLLHH MepeBOA WIHH aApPecoB H AaHHBIX
MHKpOMpoOLeccopa B BbICOKOMMMENAHCHOE COCTOSiHHE. JTO TM03BOJSET NPOH3BOAHTH
HeMOCPeNCTBEHHbIH O6MeH aHHBIMH MEXIy fueiiKaMu NMaMsATH u MopTamn MHKpoIBM,
MuHyst mHkponpoueccop (pexum I[TAIT). Koutpoab cocrosiHusi curHana Ha Bxone
HOLD ocywecrtBasiercss B MoMeHT nelctBus umnyiabca ®2 B rtakrax T2, anaso-
FHYHO KAaK H NMpU KOHTpode curHaia Ha Bxofne READY. [lns npaBuibHOM pa6oTsl
MHKpoOMpolueccopa Heo6x0auMo, 4ToObl 3TOT cHrHa/a Ha Bxone HOLD ycraHaBiusan-
¢ H ocrtaBaic cTabM/IbHbIM MUHHMYM 3a 180 HC 10 okoHYaHus umnyabca D2.
Pekomenayercsi cuuxpoHusuposatb cHriad HOLD curnanom @1, Tak kak mepen
BbinosiHenuem uukaoB [IATT mukponpoueccop NO/KEH 33aKOHYUMTL OGMEH B TEKy-
ueM MalMHHOM uukJae, To curHal READY umeer Gosee BbICOKHII NpHOPHTET, ueM
HOLD.

HLDA — BbIXOAHO# CHrHa/ MOATBEPXIAEHHS NepeBOAa IUMH aAPeCcOB H AAHHBIX
MHKpoOMpoLeccopa B BbICOKOMMIeNaHCHOe cocTosiHHe. dopmupyercsi npu o6Hapyxe-
Huu Ha Bxoge HOLD wuanpsixeHus Bbicokoro ypoBHsi. dopmHpOBaHHe CHrHasna
NPOoHCXOAHT ¢ 3adepxKoi B 70...120 HC OTHOCHTeNbHO MoJoXuTeJdbHOro ¢poHra Pl
B Takte T3 wuau cienyioulem 3a HuM takte (T4 uaw Tl caenyoulero uukna) B
3aBHCHMOCTH OT TOrO, BBHIMOJHAJICA JM WUHKI YTEHUS HJK 3aMHCH COOTBETCTBEHHO.
3arem no nosoxHureabHomy ¢ppoHty P2 c 3amepxkoit He Gosee 200 HC JIMHHH ILHH
aapecoB M AaHHbIX MepeBOAATCH B BbICOKOMMMELAaHCHOE COCTOSIHUE.

INT — BxoaHoi cHrHaa 3anpoca npepbiBaHusi. [Ipu ero nosiBjeHHH MHKponpo-
1eccop, OKOHUHB BBIMOJHEHHe TeKylledl KOMaHAbl, yCTaHaBJHBaeT B MEPBOM TaKTe
uHKaa Ml ouepenHOil KOMaHAbl HAa WIMHE AaHHbIX 6aiT COCTOSIHHSA, Fle BMECTO-NpH-
3HaKa uTeHHs MAaHHbIX W3 namsaty MEMR npucyrcTByer npusHak noatsepxieHHs
npepbiBaius INTA. B pesyabrare 3TOro MHUKpPONPOUECCOP BMECTO KOAa OyepenHOH
KOMaHIbl TeKyLleH MpOorpaMMbl CUMTHIBAeT C WHHB NaHHbIX MHKpOOBM koa omHoi
M3 KOMaH[ Bbl3oBa noanporpamm, ¢opmupyemblii nonoanurenbHoii BUC — koHTpos-
Jepom npepbiBaHusi. TakuM 06pa3oM NPOHCXOAAT NpepbiBaHHe BLIMOJHEHUs Tekyuleil
mporpamMMbl H Mepexoi K BbINOJHEHHIO MOANporpaMMbl 06pabOTKH 3ampoca npepbl-
BaHHS. )

INTE — BbIXOAHOH CHrHal pa3pellieHHs TNpepbiBaHHA BbIMOJHEHHA TeKyulei
nporpammbl. OTpa)kaeT cOCTOsiHHE BHYTPEHHero TpUrrepa MHKpornpoueccopa, paspe-
Wwalouero npoxoxaeHue sanpoca npepoiBanus. OH ycTaHaB/iMBaercs, €C/H paHee B
nporpamme Obl1a BbillO/IHeHa KoMaHAa paspeuleHusi npepbisaiusi EI1. [lpu o6paborke
3anpoca npepbiBaHWUsl TPHITep pa3pelleHHA NMPOXOXKAEHHS 3anpoca npepbiBaHUsi aBTO-
MaTHYecKH c6pacbiBaeTcsi H CHUMaeT BbixoAHO# cHurHad INTE, uro He mo3BossieT
MHKPOMPOLECCOpY B AaJ/ibHeHleM pearHpoBaTh Ha HOBbie 3aMpOChl NPepPbiBaHHA BIJIOTh
[0 BbiMONHEHHst chedyouiei komaHabl EI. 3anperutb npepbiBanHe Tekyuiei mnpo-
rpaMMbl MOXHO TaKXe KOMaHnoi 3anpera npepbiBaius DI B sio6om MecTe BbiMoOJ-
HsieMOH nporpammbt.

RESET — BXOMHOH CHrHal YCTaHOBKH MHKpOMpoueccopa B HCXOAHOE COCTOfl-
Hue. [locne CHATUS 3TOrO CHUrHana MHUKPONPOLLECCOP HayMHaeT BbIMOJNHEHHEe Mpo-
rpaMMbl ¢ KOMaHAbl, coaepkauleiica B siueitke namsatu ¢ agpecom 0000H. Ilpu stom
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Ta6aunua II

MauwnkHbi#
HeficTus
UHKA TakKT
Mt Tt BoiBoa Ha uiHHY ajapeca CONEepXKHMOIO yKasaresisi aapeca
yTeHHe T1/T2 BoiBoa Ha wHHY naHHbIX 6aliTa COCTOSIHHSA
T2 Onpoc coctosiiust Bxonos READY u HOLD; ysenunyeunue
Ha | colepxuMOro ykasareis aapeca
T2/T3 Urenue U3 maMATH KOAa ONMepPallHH KOMaHIbl
T4 [MonroroBka K BbIMOAHEHHIO KOMaHbl
M2 Tl BbiBON Ha WHHY aapeca COAEPXKHMOro ykasaTeas ajppeca
yTeHHe T1/T2 BoiBoa Ha wHHY AaHHbIX 6afTa COCTOSHHSA
T2 Onpoc cocrosinusi Bxonos READY u HOLD; yBennuenue
Ha | comepxMMoOro ykasarenas ajpeca
T2/T3 UreHHe M3 naMmsTH BTOporo 6aiiTa KoMaHAbl — MJajile-
ro 6aiita aapeca mamsiTH AJS XPaHeHHs COAEPXKHUMOro
peructpa L
M3 Tl BbiBoa Ha wiHHY anpeca cofepXHMOro yka3dare/s ajapeca
yTeHne T1/T2 BbiBon Ha WHHY NaHHBIX GaliTa COCTOsIHHS
T2 Onpoc cocrosiius BxogoB READY u HOLD; yseauuenue
Ha | comepxxHMoro ykasaresust ajpeca
T2/T3 Urende u3 maMsTH TpeTbero 6aiiTa KomaHabl — CTaplue-
ro 6aiita aapeca namATH AJS XpaHEHHS COMEPXKHMOro
peructpa L
M4 Ti BbiBon afipeca maMsTH /sl XpaHeHHs! COLAEPXKHMOro pe-
3anuch ructpa L Ha wuuy aapeca
T1/T2 BbiBon Ha WHHY naHHbIX GaiiTa COCTOsIHHSA
T2 Onpoc cocrosinus Bxonos READY u HOLD
T2/T3 3anucb B MaMsThb COMePXKHMOro perucrpa L
T3 YBenuuenue Ha | anpeca naMsiTH 1151 XpaHEHHs] COLeP XK H-
moro peructpa L
M5 Tl BuiBon aapeca mamsiTH QNS XpaHeHHS COAEPXKHMOro pe-
3arnuch ructpa H Ha wnHHy anppeca
T1/T2 BbiBon Ha wiMHY faHHbIX 6aiiTa COCTOSIHHSA
T2 Onpoc cocrosiuust Bxonos READY u HOLD
T2/T3 [3anuch B mamaTb coaep>kumoro perHcrpa H
T3 Onpoc cocrosinusi Bxona INT

aBTOMaTHYeCKH 3anpeiuaercs npuem 3anpocos npepoiBaHus. Curian RESET nonxen
HMETb MJIMTEJbHOCTh He MeHee TpeX NMepHOLOB TAKTOBOH 4acTOThI
M3 aHanusa ppemeHHoit anarpammbl Ha pHc. T1.1 caeayer, uTo B KaXaoM Takre
JI060r0 MalWHHHOIO UHKJAAQ MHKPONpPOLECCOP BHIMOIHSET oOnpefe/eHHble 1eHCTBHSA:
Tl — ycranasiuBaeT Kol aapeca nepuH(epuiHOro MOAY/IS HA IUHHE aaApecos;
T1/T2 — BbiBOAHT UHGOPMAUHIO O CBOEM COCTOSIHHH MO WIHHE NAHHBIX;
T2 — nposepsier cocrosiive curHasos Ha Bxonax READY »u HOLD;
T3 — peanusyer ob6meH OAHHUM 6aiiToM HHpOPMAuUHMH C NaMSATHIO WIH MOPTaAMH;
T4/T5 — BbINONHSIET BHYTPEHHHe MeXPerHcTpoBbie nepenauv U o6paGoTKy NaH-
HbIX B COOTBETCTBHHM C KOMaHIOM.
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Iast npumepa B Taba. 1.1 npuBeneHa ilocJenoBaTeNbHOCTb AeHCTBHI, COBep-
LaeMblX MHKPOMPOLECCOPOM MpH BhiMoJHeHHH KomaHasl SHLD. drta komanma npen-
MHCbIBaeT 3alOMHUTb Colep)KHMoe BHYTpeHHux perHctpoB H u L mukponpoueccopa B
Aueiikax namaTH. Aapec siuefikH NaMATH, B KOTOPOH HEOGXOAMMO Pa3MeCTHTb COlep-
*HuMoe perdctpa L, 3anaercs BropbiM U TpeTbHM OaiiTamu 3TOi Tpex6aiiTOBOil KOMaH-

bl. Conepxxumoe peructpa H pasmewiaercs B siuelike mamaTH € aapecoM, Ha eAHHULY
GonbwuM. BoinosHeHue KoMaHAbl TpebyeT MATH MalIMHHBIX LHKJIOB: B TPeX MepBbiX
cuuThiBaercst cama tpex6aiitoBas KOMaHAa, a ABa ApYyrHe c.nyx(aT A5 3aMHCH cojlep-
sxumoro peructpoB H u L B sueitkn namsatu.

2. Mporpammnpyembiii nepndepniinpi anantep KP580BB55

[ns ynpolleHUs MOAK/MIOUEHHSI BHEIWIHUX YCTPOMCTB K WIHHAM MHKpoIBM
IPUMEHSAIOT TporpaMmMHpyemble mnepHdepuiinble MHKponpoueccopible BHUC pasubix
THIOB.

BHeuwHHe ycTpoiicTBa noakatodaotcs K MUKpoIBM ¢ momoulblo coeauHuTesb-
HBIX JIMHUIA, MO KOTOpbIM MepefaioTcs NaHHble W yrnpasasiouide cHUrHadbl. [lepeueHb
yNpaB/sIOUIHX CHFHAJOB H JaHHBIX, UX 3IeKTPHYECKHe W BpeMeHHble MapameTphl,
NOPAIOK C/1elOBaHHS H B3aHMONEHCTBUSI ONpeensiioT HHTepdeHC BHEWHHX YCTPOHCTB.
Hurepodeiic o6ycaoBinBaeT TakkKe H KOHCTPYKUHIO 3J€KTPHUECKHX COeLMHUTesell,
HastauyeHHe MX KOHTaKTOB.

C nomouwbio nporpaMmmHupyembix nepudepuiinbix BHMC B3aumoneiictBHe cHrHa-
10B uMH MUKPoIBM W cHrHasoB MHOTMX BHEIWHHX YCTPOHCTB MOXHO OpPraHH3o0-
BaTb MpOrpaMMHO, He pa3pabaTbiBasi /s 3TOro cheltadabHble cxembl. Kpome Toro,
nporpammupyemble nepudepuitibie BUC nossossiior GpopmupoBaTh NPOrpamMMHbIM my-
TeM MPOH3BO/bHBIE MOC/AE10BATENbHOCTH HMMYJbCOB (BpeMeHHble AHAarpaMMbl), YTo H
ucionbayercst B PK npu noaksoueHun K Helt KjaaBHATypbi M MarHMTodoHa.

3necy npumensiercs BHUC KP580BB55 (I1IMA), npeannasHauenuasi A.si BBoAa
WM BbIBOAA AaHHBIX B MapaJienbHodt popme n3 MukpodBM. Dra Mukpocxema Bbi-
nojHeda B 40-BbIBOAHOM MJ1aCTMACCOBOM KOpIyce, MUTAeTCs OT OJHOr0 HCTOYHHKA
Hanpsixxenus +95 B.

Buewnne yctpo#icTBa MOAKJIOMAIOT K JHHUsIM BBofa uau BuiBopa [1IMA, obpa-
syilouluM KaHaaol A, B u C no 8 aunuit B kaxaom. Kanan C moxer GbiThb pasie-
JeH Ha MJaAlIHH W CTaplWHil NoAKaHa/ibl. JIMHUM KaHaNOB CBsi3aHbl C COOTBETCTBY-
owumu 6ydpepHbimu peructpamu [MITA — nopramu A, B u C.

OGmen uHOpOpMaLHelt MeKAy MHKDONPOLECCOPOM W MOPTAMU MPOMCXOAMT B CO-
OTBETCTBMH C KOMaH1aMu BBOAA WJH BbiBOAa nporpammbl, obcayxusatoued TIITA,
no iwuHe AaHHbIX, B Kortopoit [I[1IA noaknioueH uepes AByHanpaBJieHHble JHHHH
D0—D7. 3tu nuHuM HaXOAATCH B BHICOKOUMMENAHCHOM COCTOSIHMM MpPH OTCYTCTBHH
curHana «Bbi6op mukpocxembi» Ha BbiBoae, CS M oaHOro M3 curHaos «Urenue» uiu
«3anucb» (ua BbiBogax RD u WR). [lpu BbinonHeHHH KomMaHA BBoAa MJH BbiBOAA
MUKDOIpOLECCOP YCTaHaBAHBaeT Ha JuHUAX AO—A7 1uHHB afpecoB HOMep MmopTa.
B pesyasrate newddpaunu BHEWHHM JewudparopoM Koda Ha JuHHAX A2—A7
BoipabarbiBaercs curian Ha BbiBoge CS, onpeaensownii IMITA, ¢ kotopeim Gyaer
ocyuiectBasitocsi oomeH. BoiBoast A0 u Al TITTA noak/oyarorcss OGBHIUHO K OAHO-
MMEeHHbIM JIHHUSIM LIHMHBI aapeca A5 BhiGopa KoHKpeTHoro nopta BHytpu [IITA.

Hanpassienne o6MeHa 3analorT ynpasJsioulHe CHrHaJB, MOCTYNAOILHE C LIHHBI
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Ta6auua I1.2

Al A0 RD WR cs Hanpan.icniue neperaun

TMopT A — wHHaA AaHUbIX
[Topt B — winna pamHbix
[Topt C — wnHa nauubix
Iuua manHbIX — 110pT A
[lluna nauHbix — nopt B
Wuna mauubix — nopt C
[Iuna havHbix — PYC

Wluxa pauHblX — 3 cocTosiHUMe
luHa nauHbIX — 3 COCTOAHHE
Henonyctumasn komGuHauus

—X AN ——o O —OC
XX —O—0 O —O
S ———o 0O
—_—_, O OO D - —
ox—ocoooooo

ynpasneiust Ha Bxoabl WR uin RD I1ITA, B 3aBHCHMOCTH OT TOro, BbHIOAHAETCH JH
KOMaHaa BBoja WM BbiBoaa (taba. [1.2).

Hapsiny ¢ nopramu A, B u C TIITA comepHT Take 110PT perHcTpa ynupapasio-
wero ciaosa PYC, kyna aas 3anaius pexxumoB paboThl KaHaJdoB N0 KOMaHae BbIBOAA

Ta6aununa IL 3.

: JMHMM PCO-PC3 KAHANA C @
—_— 1 - DpoA H
: 0 - DHBOA :

: AUHWA KAHANIA B :
—t 1 - BDOA :
: 0 - DubOA :

: DHEOP PEXMMA IR NWHUR @

: KAHANIA D ¥ JVHURK :

: PCO- PC3 KAHANA C :

0 - PEXMM O

: JIMHUM PC4-PC? KAHANA C
J U 1 - DbpoA
: 0 - DHBOA

:  MHWKM  KAHANA A :
N | 1 - DBOA :

: 0 - DHDOA :
: DHEOP PEXMMA ANRA NWMHUHA @
: KAHAJNIA A U NWHUB :
: PC4-PC7 KAHANA C :
: 00 - PEXMM O :

e e 8¢ se 86 ss 85 e 53 88 5 b 25 se SO ss S5 S8 S0 S0 S8 S8 Is 8s SO Ee o

01 - PEXMM 1
1X - PEXUM 2

: D7 B YNPABJSIKMEN CJOBE :
1 YCTAHODKU PEXMMA PADEH 1:

e s¢ o6 38 se =e se 55 ss S8 Se Pe se S8 B0 S8 Se SO ss TS 8 SF s S 28 S5 88 S8 so 68 88 0 e
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npelBapHTebHO 3aHOCHTCH ympasJsiollee c1oBo. Popmar 3TOro c/oBa NpeacrasieH
B Ta6.1. [1.3. OrmeTuM, uTo cuuThiBaTbh HHpopmauuio u3 nopra PYC uenb3ss.

BosmoxHbl Tpu pexxuma (0, I u 2) pa6orbl kauasos [1[TA. Pexum 0 npeny-
cMaTpHBaeT O6MeH JaHHbIMH C BHEWHMMH ycTpolicTBamu uepe3 KaHaiaol A, B u nBa
noikaHana C 6e3 ynpas/siOUlHX CHIHAJOB O FOTOBHOCTH K PaGoTe H NOATBEPKAeHHUS
o6MeHa. JT0 O3HauyaeT, UTO JaHHble, BbIBOAUMbie H3 MHUKpOIBM 110 KoMaHaam Bbl-
Bona, Quxcupyiorcst B coorBetctylowux noprax IIITA u xpaHstcs tam no mocry-
MJIEHHS] OuepelHbIX KOMaHI BbIBOAA, T.€. 1O 3aNHCH B MOPThl HOBBIX AaHHbX. [lo
JIHHUSIM KaHaJI0B OHH NOCTYNAIOT BO BHELIHHe YCTPOICTBA.

[Ipu BBOde M3 BHEWHHX YCTPONCTB JaHHble He (PHKCHUPYIOTCH B MOpTax, a CUM-
ThIBAIOTCS HEMOCPENCTBEHHO B AKKYMYJIATOP MHKPOMpOLLeCCOpa H3 COOTBETCTBYIOLLETO
nopra NpH BbiMOJHEHHH KomaHAbl BsBoaa. [losToMy M3MeHeHHs BXONHbIX AaHHBIX B
HHTEpBa/sax BpeMEHH MexAy Oo6pauleHUsiMH MUKDPOMpOUeccopa K MOPTaM HHKAaK He
oTpaxaloTcsi Ha pa6ore MHKpodBM.

O6biuHo pexxum 0 HCMOJB3YIOT /s BBOAA MEAJIEHHO MEHSIOUIMXCS AaHHbIX HJH
KaKHX-1M60 NOCTOsIHHBIX 3HauyeHui. [Ipu BbIBOLE B 3TOM peKHMe Ha JIMHHSX KaHaJO0B
MOXHO NporpaMMHo ()OPMHUPOBATh CHIHAJIbI, COOTBETCTBYIOLLHE 3aJaHHbIM BPEMEHHbIM
anarpammam. HHbIMH CJ0OBaMH, 3TOT peXHM M03BOJsieT MPOrpaMMHO YNpaBisiTh
pa3Hoo6pa3HbLIMH BHEIWWHHMH ycTpoicTBamu. MmenHo B pexume 0 paGoraior kaHanabl
[1ITA, uepe3 kotopbie B PK nonknoueHbl KOHTAKTbl K/I1aBHATypbl H BXOAbL H BbIXOMbI
marHurodoHa.

B pexume | o6MeHOM NaHHBLIMH MeXAY BHELWIHUMH YCTPOHCTBaMM H KaHajlaMH
A H B (W14 0IHHM U3 HHX) YNpPaBAAIOT CHrHaJbI, epelaBaeMble 10 JHHUAM KaHasa C
(3TH CHrHaJbl Ha3blBAlOT CHrHaJaMH KBUTUPOBAHHS).

PaGory [I[1A B 3ToM pexuMe pacCMOTPHM Ha NpHUMepe COBMECTHOH pa6oThi
MuKpodBM ¢ wHpoOKO PpacnpocTpaHeHHbIM B BbIYHCJIHTENbHOR TEXHHKE BHEWIHHM
yCTpOHCTBOM — aJlpaBHTHO-UHPPOBLIM AHCIIeeM. Kak npasuJo, AHCIJeH COCTOMT
M3 ABYX (YHKUHOHAJIbHO HE3aBHCHUMbIX uyacTell: GJIOKOB KJaBHATypbl M BLIBOLA AaH-
HbIX Ha 3KpaH AHCIIes.

OGparumcst k puc. 1.2, Ha KoTOopoM mnoka3aHa cxeMa MOAK/IIOYEHHSI 3TUX 6.10-
koB K [I[TA. Heo6xonumo oTMeTHTb, YTO 3Ta cXema 3JeCb MPHBOAHTCA TOJBKO
Kak npumep, Tak Kak B PK nucnuefi peasusoBan no-apyromy u siBjasiercs ero coc-
TaBHOH uyacTbio. B Hawem npumepe moptel A u B 3anporpammupoBaHbl B pexxume |
COOTBETCTBEHHO Ha BBOJ JaHHBIX € KJaBHaTypbl H HX BBIBOA H3 MHKpompoieccopa
Ha 3kpaH aucries. Ha puc. [1.3 npuseneHbl BpeMeHHbBle AMarpaMMbl yNpaBsiiOLLHX
curHanoB npu Beole Gafita nauubix B IITA. IMocne na)kaTHs Ha K/AaBHWY Ha JIMHH-
fIX KaHala A nosiBlsieTCs KO COOTBETCTBYIOLLEro cumBosia, a Ha JuHun PC4 kaua-
aa C — curian «Ctpo6 npuema A» (STB,). [To 3TOMy curHany AaHmble C BXOIHBIX
JIMHHII MepenuchiBalOTCA B NMopT A, uTo noarBepxaaercs curhatom «[loarepxaenne
npuema A» (IBF,) na BmBoae PC5, nocrynawownm u3 [I[TA B aucnaeir. [lo
curiany IBF, nucnuedi cuumaer curian STB,. Ilpu stom II[A ¢opmupyer Ha
BoiBone PC3 curnan «3anpoc npepniBanus A» (INTR,), csunmerenbcrsywowmii o
TOM, YTO AaHHble B MOPTY A TNOAroTOB/EHbl AJISI MOCJAENYIOLUIero HX CYHThIBAHHS
MHKPONPOLECCOPOM MO KoMaHle BBolda. Ee BbiMOJIHEHHWe Bbi3biBaeT MOSIBAEHHE CHT-
Hana «Yrtenne» Ha BbiBode RD, ¢poHT Koroporo racut curHan «3amnpoc npepuiBa-
Hus A», a cnan — curvan «[loarsepxaenne npuema A», nocsie yero C KJaBHATyphl
aMcniesi Mo JHHMSAM KaHasa A moxHo nepenatb B [ITTA HoBbli Kom cumBOJa.
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Puc. I1.2. Cxema noakaouenusi auciiess K MHKpodBM

Tlpu BbiBOME Ha 3KpaH AHCMJesi KaKoro-1H60 CHMBOJA €ro Kol MepernHchBaeTcs
H3 MHUKponpoueccopa B nopt B no komahfe BbiBOJa, Bbi3biBaiolleH MOsIBIEHHE CHI-
Hana «3anucb» Ha Bxone WR TIMA (puc. I1.4). INo cnany sToro curHaia Ha Bbi-
sone PCl ¢opmupyerca curnan «Crpo6 3anucu B» (GI—ST:B) A HCIIes, Ko-
TOpbifi pa3pelliaeT CYHTbIBaHHe NaHHBIX C JHHHHA KaHaja B. [locse cuurtbiBaHusi Kona
cumBosa AHcniell popmupyer Ha BbiBose PC2 curnan «[loarBepxaenne sanucun B»
(ACKg), xorophiii cOpacbiBaer curiaid «Crpo6 3anucu B» u unuuuupyer s [1ITA
Ha Jaunuun PCO curdan «3anpoc npepoiBanus B» (INTRg). Tenepb mukpompouec-
cop moxer 3anucatb B 6ydep IT[TA kon ouepenHoro cumBosa /st ero nmocJjenyouie-
ro BbiBOAa Ha 3KpaH.

B pexxume 2 qinHHHM KaHana A npHoGpeTaloT CBOMCTBO AByHanpassieHHocTH. OHu
MOTYT MOAKJIOYATHCSt K BHELUHEMY YCTPOHCTBY, TaK)Ke HCIOJIb3YiolleMy AJsi BBOAA-Bbl-
BoAa /ABYyHanpasJleHHble JIHHHH. B kauecTBe Takoro BHelHero YCTPONCTBA MOXEeT,
Hanpumep, HCMoab3oBaThcs aApyras MHKpodBM c ananoruunbim ITITA. Bo3amoxHo
TakxXe MOAKJIOYHTL JHHHH KaHaia A [ITTA oano#t mukpodBM HenocpeacTBeHHO K
wHHam apyroit. [lpn paGote B pexxume 2 ynpasisiioillHe CHrHaJbl, aHaJOTHYHble
cHFHanam B pexHme |, mepepaiotcst no JuHuaM kaHana C. Kanan B moxer npu
3TOM ucnogb3oBaTbesi B pexume 0 uan 1. Kanan A oTiHyaercs oT APYrHx KaHasoB
teMm, uto emy B [ITTA cooTBeTcTBylOT ABa perucTpa BPeMEHHOrO XpPaHeHHs NaHHbIX,
OIHH M3 KOTOPBIX HCMOJIb3yeTcsi NpH BBoJe, a APYroil — Nnpu BbiBoAe AaHHbIX. bBaa-

ST8 \‘ 5\ : . WR

18F -—-/ 0BF }

ACK
INTR
T NTR
Puc. T1.3. BpemeHHble auarpammbl ym- Puc. T1.4. BpemeHHas nauarpamma yn-

pasasioiunx curdanos [IITA npu BBoae pasasioutux curianos [1ITA npu BbiBoze
NaHHblX U3 MUKpoIBM B pexume | daHHbiX B MHKPOOBM B pexume |
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WR rojlapsi 3ToMy npu o6MeHe B pexxume 2

JBF. BO3MOXHO ONHOBpEMeHHOEe XpaHeHue
win s [1[TA BBOAMMOro M BbLIBOAUMOrO
- \ 6aiiTos.
ASK -\ 5; Ha puc. T1.5 nokasaHbl BpeMeH-
575 Hbte AHarpammbl paGotsl [1[TA B pe-
\—T/ XKUme 2 1Js cayvasi, KOrJa MHKpO-
7 — \_  npoueccop 3anucbiBaeT B BbIBONHOH
R R T [ G Spp— 6ydepHblit peructp nopta A Gait ans
V71 1HOC/IeYIOLUIEr0 BbiBOAA. DTO NPOHC-
N/ XOAHT MO CHFHaly «3alluCb», MOCTY-
Puc. T1.5. Bpementbie jpHarpamvul paGoTbl  MNaloileMy MO LIHHE YyIPaBJeHWS Ha
TIA B pexume 2 BoiBog WR TIIA. [To oKouuauuu ero

L AelcTBHA nosBasiercss curian «Ctpo6
3anucH A» (OBF,) Ha BuiBoge PC7, usBewaowuii BHelHee ycTpoictso, yto [TMTA
roToB BbIAATHL GaWT jaHHbIX. OQHAKO B paccMaTpHBaeMOM Ha DHCyHKe caydae K
MOMEHTY NOfIBJEHHS 3TOrO CHTHA/Ma JIMHUM 1HOPTa A 0Ka3blBalOTCA 3aHATbI BBOAOM
GaliTa JaHHbIX MOA ynpasjcHHeM cHruajoB «CTpo6 npHema A» (§TBA). nocrynato-
ulero OT BHeWHero ycTpodctsa Ha JuHHio PC4, n «[loarsepxaexde npHema A»
(IBF,), BuipaGatbisaemoro [I[MA wa auuuu PC5. Tonbko nocae BBoma OaiiTa u
CHAITHl CHFHa/la MNOATBePXJAeHHs HPHCMA BHCUIHEE YCTPOACTBO YCTaHaB/MBaeT Ha
BbiBoge PC6 curhan «[loarsepxaenue 3atinch A» (ACK,\)' 110 KOTOpoMy OaiT,
XpaHHMbI B BbIBOAHOM GydepHOoM perucTpe nopta A, nmepenucbiBaeTcsi Ha BHellHee
yCTPOHCTBO.

_ Takum oGpasom, cocTosiHHeM JHAHMHA 1OpTa A B pexxuMe 2 ynpasisiioT CHrHAb
STB, H EKA, nocTynawilde OT BHewHero ycTpodcTBa. Ecau o6a 3TH cHruadjbi
HMeIOT ypoBeHb |, TO JIMHHH NMOpTa A HaXOAATCH B BbLICOKOUMMELAHCHOM COCTOSIHHH.
CoBMecTHoe HaxoxieHHe OGOHX CHTHAJIOB B HYJ€BOM COCTOSIHHH He [OMycKa-
eTcsl.

OnHoBpeMeHHo ¢ nepecblakoi Gaiita W3 [ITA Bo BHewiHee yCTPOHCTBO NO KOMaH-
Je BBOAA MHKPOMNPOLECCOP MOXET CYHTaTb paHee BBeldeHHblH B HOPT A Gakrt.

Curnan «3aupoc npepeiBanusi A» (/INTR,) na BbiBote PC3 B pexxume 2 BO3HH-
KaeT HDH BbiBOJe AaHIIbiX, €CJH npouecc ofMela ¢ BHELIHHM YCTPOHCTBOM 3aKOH-
YeH, T. e. BbIBOAHOH perdcTp nopra A nycr. [Ipu BBOZE 3TOT cHTHan nosiBasieTcs,
ec/iM [aHHble yXe BBeleHbl W3 BHewHero yctpoiictBa B [1[TA, a komaHna BBoAa
JAauHbIX OT MHKpompoueccopa H3 mopTa A OrcyTcTBYeT.

B Ta6n. I1.4 nokazaso Ha3HayeHHe NHHUK KaHa/a C npH pa3Hblx pexumax pabo-
Tl KaHanoB [I[TA. 3Ota Ta6.aMua Heo6XOAHMa NPH COCTaBAEHHH NPHHUHMHAAbHbIX
3JIeKTPHUECKHX CXeM, TaK KaKk onpejensier HasHauende Bbisoaos [1ITA, ncnoabsyembix
[/l Nepefayd yNpaB/siiolHX curHaloB B pexumax | H 2. CBoGOjiHbE OT ynpapsio-
LWMX CHrHaMOB JHHHH Kanaja C (B Tabsuue oHH oGo3HayeHbl «BBoa-BbiBOA») MoOryT
ObiTb HCMOJIb30BaWbl KaK JHHHI BBOLA WJIH BbiBOAa AaHHbX. [las BbiBoAa HaHHbIX
no OTAENbHbIM JHHUAM KaHana C HCMOUb3YIT CreuHasbHOe ymnpasasiollee CJ0BO,
3anucbiBaemoe B nopt PYC u cayxallee nisi HHAHBHAYa/NbHOH ycTaHOBKH B | wiau 0
mo6oro paspsna nopra C (taéa. [1. 5). B 3aBHcHMOCTH OT KOAa, 3aMHCaHHOTO B
paspsinax D1 — D3, BbiGupaercs pa3psa nopta C, 3HaueHHe KOTOpOro (caenoBaresb-
HO, H CHT'HaJla Ha COOTBETCTBYIOLLEH JHHHH) GyleT H3MEHEeHO NMPH 3anHuCcH 3TOro c/oBa
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Ta6anuya [14

Pexuym |
Jluuua nopta Pexum 2
BBOA BbHIBO1

PCO INTR B INTR B Bsoa-BbiBoa
PCl IBF B OBE B BBoa-sbiBOA
PC2 STB B ACK B ‘Bsox:sbiBoa
PC3 INTR A INTR A INTR A
PC4 STB A Bro,1-BbiBOA STR A
PC5 IBF A BRroa-BuiBoa IBF_ A
PC6 Bson-sbiBon ACK A ASK A
PC7 Bsoa-sbiBoa OBF A OBF A

B nopt PYC. Eciu Heo6X0aMMO H3MEHHTb COCTOSiHHE HeCKOJbKHX JuHuHiA nopra C,
TO 3arpy»aloT M0CAe0BaTeNbHO HECKOIbKO YIIPaBASIOLLHX CJIOB.

YnpasasiouHe CHrHajbl, nepefaBaeMbie 10 JHHHSIM KaHasia C, (QHKCHPYIOTCA B
COOTBETCTBYIOWHX pa3psiaax nopra C (ta6a. I1. 6). Ba#it, cuntanHbii MuKponpouec-
copoM u3 nopra C, orpaxaer Tekywee cocrostue [1[TA n moxer ObiTb 3aTem
nporpaMMHoO npoaHasu3npoBad. OAHOBpPeMeHHO MOryT ObITb CUHTaHbl H [AaHHbIE,
BBOJHMble HJIH BbIBOAHMble MO CBOGOAHBIM JIHHHSIM KaHana C.

3anpocbl npepbiBaHHs, BbipaGaTbiBaemuic [MITA B pexnmax | u 2 npu rortos-
HOCTH NOPTOB, a CJeA0BaTeNbHO H BHEMIHHX YCTPONCTB K OOGMEHY AaHHbLIMHU C MHKpO-

9BM, MoXHO Hcnonb3oBaTb ABOSIKO. Bo-nepBblx, HalH4YWe 3THX CHrHANOB MOXHO
OHpEAENHTb MyTeM NporpammHoro onpoca. [as 3TOro HpH BLINOJHEHHH OCHOBHOM
NporpamMMbl MHUKPONpPOLECCOP NEpHOAHYECKH CUWTHIBaeT H aHaln3upyer O6afT u3
nopra C. TlosiBnetue | B cooTsercTBYWILHX pa3psgax nopra C (T. e. mosBieHHe
KaKoro-JH60 W3 3anpocoB MNpepbiBaHHs) Bbi3biBaeT Mepexoil MHKponpolueccopa K

Ta6aunya T1.5

:B7:B6:B3:B4:B3:B2:B1:B0:

3MAYEHUA
B4-Dé
NPOH3BO-
JNIbHH
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BBIOJIHEHHIO NPOTrpamMMbl 06MeHa 6aHTOM ¢ COOTBETCTBYIOLULHM BHELIHHM YCTPOHCTBOM.
Bo-BTOpBIX, CHrHa/lbl 3anNpOCOB NpepbiBaHHSI MOXHO MOAAaTb Ha KOHTPOJJEp Mpepbi-
BaHHsi MHKPOOBM. B 3tom cayyae npH HX nosiBeHHH MHKPONpONIECCOP NpephiBaer
BbIIIOJIHEHHe OCHOBHOH MporpaMmbl H HauyHHaeT BBIMONHATb NMPOrpamMmy 06CJyXHBA-
HHSl BHeLIHero ycTpofcTBa.

Ta6aunua I1.6

D74LDG|DS|D4]D3JD2IDI|DO

Beod e pewume |

Bsoa-suiBon Beoa-swson  IBF A INTE A INTR A INTE B IBF B INTR B
Beigod 8 pexcume |
OBF A - INTE A Bsoa-swsoa Bsoa-swson INTR A INTE B OBF B ITNR B
Pexcux 2
OBF A INTE 1 IBF A INTE 2 INTR A Hcnoab3yoTes B 3aBHCHMOCTH OT pPeXH-

Ma kaHana B

Jnsi pa3pewieHHst WM 3anpewieHHsi (OPMHPOBaHHsi 3aNMpOCOB NpepbiBaHHs B
TITA Heo6x0AMMO NpeABapHTENbHO yCTaHaBAWBATb OnpejeeHHble paspsan nopra C
(B Ta6a. 1.6 onn naspanbl INTE, u INTE,; ana pexuma | u INTE, uau INTE,
npy BBOAE HJAH BbiBOAE B pexume 2) coorBerctBeHHo B | uan 0. IT0 no3so-
JIfieT NPOrpaMMHbIM NyTeM pa3pellHTb WIH 3anpeTHTb OTAENbHBIM BHEUIHHM YCTPOH-
ctBaM paboTaTb ¢ MHKPOMPOLECCOPOM.

B Tta6a. 1.7 npeacraBnena nporpamma BBOAA AaHHbIX C KJaBHATypbl B aK-
KYMYJSITOP MHKPONpoOLEccopa H Noc/eAyloliero HX BblBOAA Ha 3KpaH adcnies. B Hei

Ta6auua I1.7

Anpec Koa Mertka Muemonuka | Onepana Komwentapu#
1000 3EB4 MVI A,B4H |Hacrpoiika nopros
1002 D303 ouT PYC [[opt A — BBOL B pexume |
nopt B — BbiBoA B pexume |
1004 3E09 MVI A,09H |Ycranoska Guta D4 nopra C
1006 D303 ouT PYC |mns pa3spelieHds curiana
o INTR A
1008 3E05 o MVT A 08H |Ycranoeka 6uta D2 nopra C
100A D303 OouT PYC |ans pa3pelleHnsi CHrHaja
INTR B
' BBoa cHMBOJa ¢ KAaBHATYPhl:
100C DB02 BBO: IN IMOPT-C |ITposepka HaJWuHsi CHMBOJA
100E E604 ANI 04H K/J1aBHaTypbl. Boa Gaiita co-
. CTOSIHHSA
1010 | CAO0CI0 JZ BBO/ |Bbizenexue u ananu3 paspsina
D3 ans o6HapyXeHHsi CHrHa-
na INTR A;
1013 DB00 IN IN [TOPT-A |BBon koma cHMBOMa C K/aBH-
aTypbl
1015 4F MOV C,A  CoxpaHnutb koa B peructpe C
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OkoHuaHue raba. I1.7

Anpecl Koa I Metka ]Muemouuxa[ Onepana l Kommentapu#n
IBbiBoa cHMBOIA Ha 3KpaH:
1016 | DBO02 | BbIBOM: IN  |TIOPT-C |TIpoBepka TOTOBHOCTH AHCI-
1018 E601 ANI 0lIH |nes k BbiBORy cHMBOJIA HA 3K-
aH
101A| CAI610 JZ BbIBO/] |BBoa 6aiita cocrosiHus, Bbie-

JeHHe H aHaJW3 paspsiga
D0 ans oGHapyxeHHs CHTHa-

aa INTR B
101D 79 MOV A,C |BepHytb Koo cuMmBOna B pe-
ructp A
101E D301 OUT |[ITOPT-B |BbiBecTH cHMBOJI Ha 3KpaH
1020 | C30C10 JMP BBOI
[TOPT-A 00H  |[TpucBoenre HomepoB nopTam
[TOPT-B OlH |B cOOTBETCTBHH C DHCYHKOM
[OPT-C 02H TI1.2
PyC 03H

1

nporpaMMHO npoBepsieTcsi, Oblla JH HaxaTa K/aBHIIAa Ha KJaBHAaType H TOTOB
J¥ OMcnied K npHeMmy odepeaHoro Gafita. B paHHOM ciyuae nocieqHIO NPOBepKy
MOXHO 6bi10 Gbl U He BBIMONHATb, TaK KaK 3aBEeIOMO H3BECTHO, YTO AHCMJeH Obl-
BaeT roToB K OTOGPaKEHHIO OuYepeflHOro 3HaKa Ha 3KpaHe paHbllle, yeM oneparop
ycneBaer MaxaTb Knasuwy. OfHako B oflieM cJjydae, HanmpHMep NpH BblBOAe Ha
3KpaH [aHHbIX, MOArOTOB/NEHHbIX B NaMATH (3TO BecbMa ObICTPLIH Mpouecc), Takas
nposepka HeoGXxoaHMa.

Ipyu HavanbHoM 3anycke W3 MHKPoOBM Ha coorsercryiomuii Bxon IT[TA poa-
®eH Obithb nopati curian «Copoc» (RESET). Tlo stomy curnany sce moprtol [1ITA
HAaCTPaHBalOTCsl HA BblMOJHEHHe onepaudii BBoga B pexxume 0 H UX pa3psiiibl OOHY-
asiores. ToabKo nocse 3TOro MOXHO 3anaBaTb HYXHble peXxumbl pabortbl. O6HY-
JleHHe MPOMCXOAHT TaKXKe W MPH onepauusx cMeHbl pexumos paGotwl [TITA.

[pu KOHCTpyHpoBaHHH pasauyhbix ycTpoiictB ¢ [1[TA Heo6XxogHMO NOMHHTB,
YTO HarpysoyHasi CnocoGHOCTb €ro JIHHHH MO3BOJISeT MOAK/II04aTh K HHM TOJIbKO
no ogHomy Bxoay TTJI mukpocxem.

3. Koutpoanep aaekrponno-ayyesoro npH6opa KP580BI'75

[Mpexae yeMm mepeiiTH K ONHCAHWIO KOHTPOJJIEPA 3/€KTPOHHO-/yyeBoro npHéopa
(3J111), paccMoTpHM 0COGEHHOCTH (HOPMHPOBAHHS aJiPaBHTHO-UH(PPOBLIX CHMBOJIOB
Ha 3KpaHe pPacTPOBbLIX AHCILIEEeB.

CumBonbl Ha 3kpaHe JJIIT ¢opMHpyIOTCH nyTeM 3acBeTKH OTAEbHbIX Todek
TEJeBH3HOHHOTO pacTpa H pacnosiaraloTcsi B (QHKCHPOBAHHBIX MO3HUHAX — 3HAKO-
mectax. [Tox Kaxa0e 3HaKOMECTO OTBOAHTCS ONpeje/leHHOe YHC/IO CTPOK TeJNeBH3HOH-
HOrO pacTpa, a B Npelesax OLHOIO 3HAKOMECTa Ha KaX[OH CTPOKe B 3aBHCHMOCTH
OT 0TOGpaKaeMoro CUMBO/A MOXET ObiTb 3aCBEYEHO HECKOJbKO ToueK. MakcHMmasb-
HOE YHCJO TAKHX TOUYEK, @ TaKXKe YHC/IO TeJEeBH3HOHHbIX CTPOK, OTBEJEHHbIX Ha OAHO
3HAKOMECTO, OfNpeesioT popMaT oToGpaxKaeMbiXx cHMBOJIOB. [10 ropusoHTaNH 3HaKO-
MecTa OObIYHO DacnoJioXKeHbi BIJIOTHYIO APYr K ApYyry, o6pa3dysi psilbl 3HAKOMECT.
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P 223456 23458 F;’”:‘;o P‘;"’;’"/ Hanpumep, aas ¢op-
7 o017 g0 0 MHDOBaHHsI CHMBOJIOB Ha
§ g; ? Z f 2 5KpaHe MOXHO HCNOJIb30-
4 100 o7 BaTb MaTpHuy Touek ¢op-
; ,’f;] ! Ze maToM 8X6 (puc. TL6).
7 117 110 JTo 03HayaeT, 4To Kaxaoe

3HAaKOMeCTO 3aHHMaeT 11a
3KpaHe BOCEeMb CTPOK Te:le-
BH3HOHHOTO pacTpa, a B
npeaenax 3HaKomecTa B CTPOKE pPacTpa MOXeT ObiTb 3aCBe4eHO A0 LIECTH TOueK.
B npuBeaeHHOM lpuMepe TOUKH B CTpoKe 7 W cTonbuax | B oTob6paxceHun aadaBuTHO-
UH(POBLIX CHMBOJOB He yudacTBYIOT, 61arofapsi 4yemy Ha 3KpaHe o0pa3sylorcs Mpo-
MEXYTKH MEeXIy CJI0BaMH.

Iast popmupoBaHus cumBosioB Ha 3kpaHe DJITT B cxemax asaBHTHO-UHPPOBBIX
aucnieeB oObIYHO MPHCYTCTBYeT TakK HaabiBaemoe [13Y 3Hakorenepatopa. B Hem xpa-
HHTCH HH(OpPMaUHA O rpacduyecKoM NpeACTaBJeHHH OTOOPa)kaeMblX CHMBOMOB. 3a-
cBeTka Touek (Mmomyasius ayda DJITT) B andaBHTHO-uHPOBBIX AHCHIEAX OGBLIYHO
MPOHCXOAHT NO CHTHA/NaM C BbIXOAA CABHrOBOTO PETHCTPa, B KOTOPbI NMpenBapHTe/b-
HO B NapaJgenbHoll ¢popMe 3aHocutes koa u3 [13Y 3uakorenepartopa.

Yacrora, ¢ KOTOPO#H OCYLIeCTBASIETCS CABHT HHpOPMAUHH B CABHTOBOM Peructpe,
onpejefnsieTcsi YHCIOM TOYEK B CTPOKE B Npeaenax 3HAKOMECTa, YHCJIOM 3HAKOMECT
B pSAY H BpEMeHeM pa3BepTKH OAHOH CTPOKH TeJeBH3HOHHOro pacrtpa. MHurepsan
BPEMeHH, 3a KOTOpblét Jyd Ha 3kpaHe DJI[1 MpoXoAHT uepe3 OHO 3HAKOMECTO, OHpe-
LenfieT nepHoA curHana «CHMBO/MbHAs CHHXPOHH3auHa» T ¢ k.

[Mpumenutenbuo k npumepy Ha puc. [1.6 (1. e. k cdopmary marpuust 8X6)
Kax/aoMmy oroGpaxaemomy cumBoay B [13Y 3uakoreHepaTtopa cooTBeTcTByeT rpynna
M3 BOCbMH M0C/Te10BaTeJ]bHO PACMOJOXKEHHbIX siYeeK MaMsATH, B KOTOPbIX 3anHcaHa
HHpOPMaHHsI O TOM, KaKHe LiecTb TOYeK B KaXX1O0H H3 BOCbMH CTPOK pacTpa B npe-
[esax 3HaKOMecTa JOJIKHbl 3aCBEYHBATbLCH NPH OTOOPaXKEHHH COOTBETCTBYIOLLErO CHM-
Bosna. Hynesoe 3uaueHue GHTa B sueiike MaMATH 3HaKoreHepaTopa onpenesisieT MeCTo-
noJOXeHHe 3acBeyMBaeMOil TOYKH Ha 3KpaHe B npejesnax 3HakoMmecta. PparmeHt
coaepxumoro [13Y 3nakorenepatopa npuBeseH B Ta6a. [1.8. Ecau curian ¢ sbixoaa
CABHIOBOTO PerucTpa NPOHHBEPTHPOBATH, TO HA 3KpaHe OyAyT 0TOGPaXKaTbC CHMBO/bI
B HCTAaTHBHOM BHe — TeMHble TOUKH Ha CBETJOM ¢oHe.

BbiGop rpynmbl sideck 3HaKoreHepaTopa, COOTBETCTBYOLLefl TekyluleMy oroGpa-
KaeMoMy CHMBOJY, onpeaessieTcss KoagoMm nocieanero. CeMHpaspsiiHblii KO CHMBoOJA
nonaercs Ha agapecHble AdHuk A3-—A9 T13Y 3Hakorexwepatopa. Ha auuun AQ0—A2
IIOfacTCs KOA C JBOHYHOTO CYETYHKAa HOMEPOB CTPOK B Mpelenax 3HaKOMECT, onpese-
JAULHH, H3 Kako# suefKH 3HakoreHepatopa B BbliGpaHHOH rpynme GyaeT cuyHTaH
KOL B CABHIOBblfl perHctp. B TeueHHe pa3BepTKH OLHOH CTPOKH pacTpa coCTosiHue
cyeTYHKa HOMEPOB CTPOK B MpejesiaXx 3HAKOMECT OCTAeTCH HEH3MEHHbIM, B TO BpeMsi
KaK Koabl CHMBOMOB Ha aapecublx Jjunusax A3-—A9 TI3Y suakoreHepatopa moryT
MEHAITbCSH B 3aBHCHMOCTH OT OTOOpa){aeMblX CHMBOJIOB NMPU NOCTHXEHHH Jyyom IJIT
Ka)<[10ro HOBOTO 3HakomecTa. MameneHHe KOLOB CHMBO/MOB NMPOHCXOAHT NOJ BO3AeHCT-
BHeM cHrHa10B «CHMBOJIbHAS CHHXPOHH3AUHS».

[pu pasBepTKe cJiejyloluell CTPOKH TeNeBH3HOHHOTO pacTpa KOA C BbIXOA3 CUeT-
YyHKa yBesHYHBaeTCH Ha |, a Ha anpecHbix auuHsAX A3—A9 BHOBb moBTOpsieTCsi Ta
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Ta6aunua I1.8

Adpeca sueex 113Y Koodet ¢ eoixoda M3y .
3HaKo2eHepaTopa
A B

01010010 000 100001
01010010 001 101110
01010010 010 101110
01010010 011 100001 Fpynna siyeek ¢ HHpopMauwueidi o rpadHyeckom
01010010 100 101011 npeacTaBjeHHH cHMBoJa R
01010010 101 101101
01010010 110 101110
01010010 111 111111
01010011 000 110001
01010011 001 101110
01010011 010 101111
01010011 011 110001 Fpynna siveek ¢ HHpopMmauuedt o rpacduyeckom
01010011 100 111110 | npeacrasienud cumosna S
01010011 101 101110
01010011 110 110001
01010011 111 111

[TpumeuyaHue A — koabl cuMBOJOB; B — HoMepa CTPoK pacTpa B mpegenax
3HaKOMeCT.

e MoC/Ne10BaTe/NbHOCTb KOAOB, 4TO W NPH pa3BepTke Npeablayiled CTPOKH. ITOT
npouecc MOBTOPSETCS, NMOKa He 3aBePLIMTCS Pa3BepTKa BCeX CTPOK TeJeBH3HOHHOro
pacTpa AN psila 3HAKOMECT, MOC/]e Yero CYeTYHK HOMEPOB CTPOK pacTpa B mpejenax
3HaKoMecT GyAeT YCTaHOBJEH B COCTOsiHHE HYJlb, a Ha ajapecHble JuHHH A3-- A9
HA4HYT MOCTYNaTh KOAbl AJS1 OTOOPaX(eHHs] CHMBOJIOB B CJeAylOlLeM DSy 3HAKOMeCT.
B ta6a. [1.8 B kauecTse npimepa NokasaHO COOTBETCTBHe ajapecos rpynn siveek [13Y
3HaKoreHepaTopa, rae XpaHuTcsi HHbOpMauus ANs oToOpaxceHHs cHmBOJOB R u 5,
KofaM 3THX cHMBOJoB. CumBosibi R M S KomHpYIOTCS cemMHPa3psAHbIMH KOAaMH
1010010 u 1010011 coorseTcTBEHHO.

B muKponpoueccopHblX AHCMJEsX Ka)kAoMy 3HakomecTy Ha 3kpane JJIIT coot-
BETCTBYeT onpeneieHHass sideiika O3Y B 3kpaHHo# oGnacth O3Y. Mukponpoueccop
MOXeT paboTaTb C 3KpaHHOH 06/1acTbi0 TaK e, KakK W C J100oH Apyroi obaacTebio
namaATH. [Ins BbIBOZA CHMBOJAa Ha 3KpaH Ha onpejejeHHOe 3HAKOMECTO MHKPOMpo-
eccop MOJKeH 3anHcaTb ero Koi B f4eHKy 3kpaHHoH oGaactd O3Y.

Yrtobbl H306pa)ceHHe NOCTOSTHHO NMpHCyTcTBoBano Ha 3kpane JJII, Heo6xomnmo
NepHOLHYECKH B TeUeHHe Pa3BepPTKH KaXXAoro TeJeBH3HOHHOTO pacTpa BblAaBaThb No-
CJlef0BaTe/bHO BCe KOIbl 3KpaHHOH 06siacTH Ha aapecHbie Bxoabl [13Y 3HakoreHepa-
Topa. ATy W psia APYruxX ¢pyHkuuii u Bbinoatsier BUC koutponnepa IJIIT KP580BI'75.

B cocrase BUC KP580BI'75 conepxHTca ABa 8-pa3psiaHbiX peructpa, B Ka)kaom
H3 KOTOPbIX MOXeT XpaHHTbcsi o 80 KONOB CHMBOJIOB AJ/si MOC/ENyIOILero HX BbiBOAA
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Ha 3kpaH. B npouecce paGorbl, B TO BpeMsi Kak CHMBO/Ib, XPaHHMble B OLHOM H3
6ydepHbIX perucTpoB, noc/aeoBaTebHO OTOGPaXaloTcsl Ha 3KpaHe AHCIJes, B ApYyrof
6ydepHbifi perHcTp nepemuchiBalOTCA H3 3KpaHHOH obaactu O3Y caepyouiHe CHMBOIIDL.
[To oxoHyaHuH OTOOpaKeHH CHMBOJIOB H3 OAHOTO GY(epHOro perucrpa HauuHaeTcs
npouecc OTOGpa)(€HHst M3 JAPYroro, T. €. PerHcTpbl (PYHKUHOHAIBLHO MEHSIOTCH
mectamH. CHMBO/IbI H3 3KpaHHOH o6sacTH B GyepHble perHcTpbl KouTposiepa JII
nepecbliaioress metogom I1/T1. TMostomy paGora konTposnepa IJII, kak npasuio,
OCYLLLeCTB/ISIETCA COBMECTHO ¢ KoHTpossiepom [T KP580BT57.

Ha3HayeHHe BbIBOJOB MuKpocxeM nokazano B Taba. [1.9. Kourpoaaep IJIII
¢opmupyer curian «3anpoc [11I1» na sbiBoge DRQ B TeueHue obpaTHoro xona
KaJipOBOH Pa3BEePTKH paHbllle OKOHYAHHSI KaAPOBOro racCsilllero HMNY/bca Ha MEPHOA,
paBHbiii LJHTENbHOCTH OTOOpaXKeHHSI OLHOTO Psila 3HaKOMeCT. B COOTBETCTBHU C 3THM
3anpocom Koutpoanep II[AIT noarorasanBaer cucTemy k paGore B pexume [TIT1
nyrem nogauu curnana ua sxoa HOLD MHKpompoueccopa, KOTOpbiii B OTBET Ha Hero
nepeBOAHT CBOH WIHHbI B BHICOKOMMINEAAHCHOE COCTOSIHHE, O YeM H YBEeAOMJISIeT KOHT-
poanep TAIT curwanom HLDA. Tlocae storo koutpoanep I1AI1 ycranasadsaer Ha
BbiBote DACK xoutpoanepa IJII curhaa «[loarsepxaenue TIATT». [lpu nanuumun
3TOrO CHIHana H NpH NOSBJEHUH CHIHana «3anuch BBOLa-BhBOAa» 1OW OT KOHTpOI-
aepa T/111 Ha suisone WR kouTpossepa SJITT GaifT ¢ wuHbB AaHHbIX NePENHCHIBAETCS
B 6ydepubifi peructp. CurHan «3anucb BBO42-BbiBOfAa» BbiPabaTLIBAETCS KOHTPOJLIE-
pom TAIT aas kaxaoro ouepenHoro Gaiita. [1peasapurenvio koutpoasep ITAIT Bu-
JlaeT Ha IIHHY ajpeca ajapec ouepeHOH A4YeHKH 3kpaHHOH obsactH O3Y W Ha wWHHY

Ta6auua I1.9

Homep Haumeuosanue
BLBOAA OGo3xauenHe BuBOAA curnana ¢yMKuMOM8.’le0€ Ha3HayeHHe CHrHaaa
40 Vee Bxoxn Hanpsixeuuel [Ipumeuanne. MakcuMasbHbli no-
IHTaHHA Tpe6asiemblit Tok 160 MA
+5B
20 GND O6uwnit

CueHanbL NOOKAIOHEHUR K CUCTEMHOIM ULUHAM

12...19 DB0O—DB7 |dByHa-Jlunun wwu-|[IpueM komaun, napameTpos, Ko-
npasJ/ieH- |Hbl JaHHbIX |10B U NpH3HakoB B pexume [TI1.
nasi wu- Bbigaua conepKHMOro BHYTpeH-
Ha aaH- HHX PEerucTpoB KoHTpossepa. [le-
HbIX PeXOLHT B BLICOKOHMNEAAHCHOE CO-
crosiiue, ecidi WR&RD=1 wuau
_ CS=1

22 CS Bxoxn BbiGop Muk- |Paspeinaer cydThiBaHHe WM 3a-
pocxeMmbl nucop Gaita

21 A0 » Anpec nopra [Ecain AO=0, To paspeiwieH ob6men
C perucTpamMuH napaMmeTpoB; ecaH
A0=1, To pa3peileHO CYHTbIBa-
HHE M3 DEerHcTpa COCTOSIHHS WJIH
_ 3anHcb B PETUCTP KOMaHL

10 WR » 3anuch 3anucb KOMaHl, NapaMeTpoB B
nporpamMMHoM pexume. B pexiume
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[Mpononxenune taba. 1.9

Bl‘l';:.::);pa O603nauenHe BbIBOAJ Hai’:::::zuue (DyHKuIIOMaJIbMOe Ha3HaueHHe CHruana
IMAIT npu nepenaue nakera Ha
5TOT BXOZ NMOCTYNaIOT CHrHAJB 3a-
nucH ot kouTpoasepa AT, Yuc-
JI0 CHTHAJIOB onpeaensieTcs AJH-
TeJbHOCTbIO JEeHCTBHH CHrHasa
«3anpoc T10I1» u paBHo 3anpo-
rpaMHpoBaHHOMY 4Hcay 6aiiToB B

_ nakere
9 RD Bxon CuntpiBatine | CuHTHIBAHHE NAaPaMEeTPOB HIH CJ1O-
Ba COCTOSIHHSA
Cuenaaol ynpasaenus 11111
31 IRQ Boixon |3anpoc npe-|3anpoc Ha npepbiBaHne npouecco-
pbiBaHHS pa. Ecau nporpamMmHo He 3anpe-
ilieH, TO BO3HHKaeT B HayaJje OTo-
GpakeHusi TnocjelHero B Kaape
psina 3xakomect. CGpacbiBaercs
110C/1e CYUTHIBAHHSA pErHCTpa co-
CTOSIHHS
5 DRQ » 3anpoc Akrtusuaupyer Koutpoaaep [11T1
MAar Ha BpeMms mepenayd nakera. Bos-
HHKaeT BO BpeMsi o6paTHOro xoaa
KalpoBOil pa3BepTKH U 3aTeM ne-
pel Haya/JoM nepelaud KaxXAoro
nakera. COpacbiBaeTcsi N0 OKOH-
yaHWH Nepelayd Nakera WIH Mo
3anosnHeHdio Gydepa CHMBOJIOB
6 DACK Bxoxn MMoarsepx- |Ilocrynaer ot koutposepa ITII1.
nende I [AkTHBeH B TeueHue AeHCTBHS CH-
rHana «3anpoc [11I1». Pa3peina-
eT 3anuch nakera B Oydep KOHT-
poJsiepa
Cuenaaol ynpasaenusi 13y 3nakozeneparopa
23...29 CC0—CC6 |Bbixoant |Koa oto6pa- |[Togalotcs Ha ampecHble JKHHH
Xaemoro crapwux paspanos [13Y 3Hako-
CHMBOJIA reHepatopa A8 Bbl6opa rpynmbl
siueek MaMATH, T'le XPaHUTCH HH-
dhopmauHs o rpagHyeckom npen-
CTaBleHHH CHMBOJIOB Ha 3KpaHe
1.4 C3—Co » CueTuuk [TonatoTes Ha anpecHble JHHUH
CTPOK pacT- (Mnaawux paspsigos [13Y 3uako-
pa B npene- reHepatopa A/1si Bblbopa siuefiKH
Jax 3HaKo- |[MamATH BHYTPH rpynnbl
mecTa
Cuznanbt ynpasaenus pa3sepTRol u 8uOeOCUZHANOM
38, 39 LA1—LAO |Buixoanl |[IpusHaku  |YnpaBasiioT BHEUWIHUMH CXeMaMH
ncesaorpa- [npu oTOOpaxKeHHH rpadHyecKHx
(hHueckux H300parkeHHi B BHAe KOMGHHALHH
CHMBOJIOB BEPTHKA/NbHbIX H TOPH3OHTAJbHbIX

nuuni (ncesporpaduka)
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OxoHuanue ta6a. 1.9

BI:IOB':);pa O6oanauenne BHBOAA Ha;z:ﬁ:gziﬂue (D)’MKILMOHaJleOQ Ha3HaYeHHe CHruana
7 HRTC Boixoa |[O6parubii  |Mcnoabsyercs ansi  resepauuu
XO[ MO CTPO- [CTPOUHBIX CHHXPOCHFHAJIOB
Ke
8 VRTC » OGparubiii  {Mcnosnb3yercs naas  reHepaudu
X0/l N0 Kaapy [KaapoBbIX CHHXPOCHIHaJIOB
35 VSP » lawenne Cursan aktuBeH
Jay4a 1) eciut HRTC=1 wan VRTC=],
2) npu 3aTeMHeHHH BepXHeH H
HHXKHell CTPOK pacTpa B mnpenenax
3HAaKOMECTa, eCJH 3anporpammu-
pPOBaHO NOAYCPKHBaHHE CTPOKH C
HoMepoM Goablie 8,
3) npu nosisnexun koga «Koxeu
CTPOKH CHMBOJIOB» HaH «KoHel
3KpaHa»,
4) npu Hemorpyske [11T1,
5) npu oToOpaKeHHH MHTaloOLLHX
Kypcopa HJIH CHMBOJA C 4acToTa-
MH, PaBHbIMM COOTBETCTBEHHO | /16
u 1/32 yactorbl KaapoBo#H pas-
BEPTKH
37 LTEN Boixon |Paspeinenine [AKTHBEH B MOMeHT OTOGpalKeHHs
BHIEOCHIHa/1a |[Kypcopa B BHAE NOAYEPKHBAHHUSA,
3/1eMEHTOB NceBAOrPadHKH H CHM-
BOJIOB C COOTBETCTBYIOWHMH NPH3-
HaKaMu
36 RVV » HuBepTHpo- |AkTHBEH npH oOTOGpaXKeHuH aJ-
BaHue BH- [(PaBHTHO-uH(PPOBLIX H NceBaOrpa-
AeoCHTHasa |(HPHYECKHX CHMBOJIOB C COOTBETCT-
BYIOLLHMH NPH3HAKaMH
33, 34 | GPA0O—GPAI |Bbixoabl |YHHBepcasib-|AKTHBHbBI NpH MNOSABJAEHHH COOT-
Hble IPH3HAKH | BETCTBYIOILHX NpH3HaKoB. CayxaT
A5 pean3auni Kakux-nu6o ao-
NOJIHHTENbHbIX (YHKUHH, Hanpu-
mep, oToOpajKeHHs1 MHOrOLBETHbIX
cumBosioB Ha 3kpaHe IJITT user-
HOTO H300paXxKeHus
32 HLGT Buixon [[loacsetka [Hcnoabsyercsi ansi  yBesnuyeHusi
SIPKOCTH CBeYeHHsl CHMBOJIOB MpH
COOTBETCTBYIOILLEM NPH3HAKe
I1pouue cuenanst
30 CCLK Bxon CumBoabHas |[Teppon cnenoBaHHs CHTCHaNOB,
CHHXPOHH3a- |onpenensieTcss BpeMeHeM MPOXOXK-
LHA nenust ayda DJIT B npenesnax 3Ha-
KomeeTa. MuHHMAJAbHBIA NepHos
cneposaHust 320 e
11 LPEN To ke |CseroBoe AKTHBH3HpYET 3aNOMHHaHHe B pe-
nepo FHCTPax CBETOBOrO Hepa KOHTPOI-

Jepa HOMepa 3HaKoMecTa B psiay
u Homepa psaaa. Mcnoabayercs
A/ ONpefesCHUs NOJOXKEeHHs CBe-
TOBOrO nepa Ha >KpaHe
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ynpasjeHHsi curHaj «YUTenue namsiTH», HHHUHHPYIOW Ui BbIBOA AaHHbiX W3 O3Y Ha
IWHHY AaHHBIX.

[TocnepoBaTenbHOCTL CHMBOJIOB, NMepenHcbiBaeMylo B 6ydepHbIi perucTp KOHTpoJ-
Jsepa Aucniess 3a Bpems aefictBus curuana «3anpoc [1[I1», Ha3blBalOT nakeToM.
J1MTeNbHOCTD 3TOrO CHrHaJla 3aBHCHT OT YHCJa CHMBOJIOB B NakeTe, KOTOpoe 3a4aeTcs
nNporpaMMHO MNpH HayaNbHOM HHHuHAIH3aUHKH KoHTpoasepa IDJI[T u Moxer 6biTb
pasHa 1, 2, 4 nau 8. [TakeTsl ciieayioT Apyr 3a APYrom ¢ HHTEPBAJIOM BPEMEHH, KOTOPbIf
MOXeT ObiTb 3anporpammupoBad oT 0 10 55 T, .. [lo HcTeyenuu Kaxcaoro takoro
uHTepBana koutpossep IJIIT BuoBb Bbinaer curhan «3anpoc [1AIT». Curnannl
«3amnpoc [10AIT» 6ynyT cnenosath, noka GydepHbiii perucTp KOHTpoJ/epa AHCIEs He
3anonHuTca  (3anonvenue Oydepa MOXET MNPOHU3OHTH H [0 OKOHYAHHA mNepefauH
nakera). UHcl10 CHMBOJIOB B MakeTe U HHTEPBaJbl BPEMEHH MEXAY HHMH 3a[alOTCs
M3 CHCTeMHbIX coobpaxeHuil. Hanpumep, eciin npouecc 3arpy3ku KoaosB CHMBOJIOB B
koHtpossep DJII1 ogfHOBpeMEHHO HCMOJb3YeTCsl B CHCTeMe AJIS pereHepaudH AHHAMH-
yeckoro O3Y, To BpemenHble napamerpbl [1AI1 BbiGupaloTcs Hcxopst W3 yCJOBHH
pereHepauHH MaMsiTH.

Kourpoanep ITAIT npu paGote ¢ kontposasepom DJIIT o6biuHO mporpammupyercs
Ha paloTy B pexume c aBTo3arpy3koi. [1pn 3ToM ucnonbsyercs KaHan 2, napamerpbl
KOTOPOro KaXAbli pa3 aBTOMaTHYeCKH BOCCTAHaBJHMBAlOTCA MNOCJe OKOHYAHHS MpPo-
uecca nepecbulKH BCEro COAepXKHMOro >skpaHHoH obnacth O3Y. OaHako OGbiBaioT
ocofble clyd4aH, Koria Mo OKOHYaHHH OTOOpPaXKeHHs Kaipa TpebyeTcsi nepesarpyska
koHTpoasepa IT/AIT HoBbIMH mapameTpamH, HanpuMep MpH HEOGXOAHMOCTH GbICTPOro
CABHra BCero TEKCTa Ha 5KpaHe Ha HECKONbKO CTPOK BBepPX WK BHM3. B 3Tom cay-
yae koHTpoasep IDJI[1 moxer GbiTh 3anporpamMmHpoBaH Ha (GOpMHpPOBaHHE B KOHUeE
Ka)oro Kagpa curHana «3anpoc npepbiBaHusi». [10 BO3HHKHOBEHHH 3TOro CHrHaja
nporpaMma OGCAYXKHBAHHSI NPePbIBAHHS MOXET H3MEHHTb NMapaMeTpbl B KOHTpoOJJie-
pe AT

Heo6xonumMo otmeTHTb, 4TO Hcnosnb3oBadue pexuma [1AI1 ans o6cayxuBanus
koutpossepa JJII1 cHuxaer oO6LYyl0 MNPOH3BOAHTENbHOCTh MHKPONpOLECCOPHOH:
cuctembl. OUEHKY AOJH BpEMEHH, HCNOMb3yeMoi Aasi OOC/IYXHBAHUS KOHTpOJJEpa,
HYXHO MPOBOAWTb, MCXOASl M3 4Hc/aa 3HaKoMmecT Ha 3kpaHe JJII, uyacToThl cMmeHH
KaipoB H BpeMmeHW, 3aTpauuBaeMoro Ha nepegauy opHoro Gafita B pexume [1[I1
(npu Hcnosb3oBaHuH KouTpossepa I1[AIT KP580BT57 nepenaua nepsoro Gaiita B
naKeTe OCYU(ECTBJSIETCS] 32 MNSATb-LIECTb MALUHHHBIX TaKTOB, a MNOCJAERYIOLIHX — 3a
yeThipe).

Kak yxe ykasbiBajocb, B GydepHoie peructpbl KoHTpossnepa IJIIT 3aHocsTcs
8-pa3psiaHble Koabl. OLHAKO KOHTPO/LIEp paccyuTaH TOJbKO Ha OTOOpaXkeHHe CHMBO-
JIOB, KOLHpYyeMbiX 7-pa3psiiHbIMH KOAaMH, MO3TOMY BOCbMOH pa3psifi Koo orobpa-
XKaeMmblX CHMBOJIOB [0JKeH GbITh paBeH wyaio. Hannune ennHuubl B BocbMOM paspsiae
CBHAETEbCTBYET, UTO AaHHbIM KoI siB/AsieTcsl JHGO CneuHasbHbiM KOAOM, JHGO BH-
3yaJIbHbIM NPH3HAKOM aJaBHTHO-ILHPPOBBIX CHMBOJIOB, JTHOO NMPH3HAKOM NCeBAOrpa-
(HUECKHX CHMBO/OB. )

CneunaJjbubie koabl (taba.l1.10, [1.11) no3soasioT Gosee 3KOHOMHO HCMOJb30-
BaTb BPeMEHHble Pecypchl H MaMsTb MHKPONPOLECCOPa, a TaKke B HEKOTOPbIX CJy-
yasix ynpocTuTh nporpammuposatue. Tak, koabl «Kouew cTpokH cumBosioB» H «KoHeu
5KpaHa» MO3BOJSIIOT NPOrPAMMHCTY He 3a0OTHTbCA O CTHPAHHH OCTaTKOB NpexHero
TeKCTa Ha KOHlE CTPOKH W 3KpaHa. JTH KOAbl aKTHBH3HPYIOT CHrHaJs Ha Bbixoge VSP
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Ta6auua I1. 10

D7 D6 D5 D4 D3 D2 DI DO

| 1 1 1 0 0 S S
Mpumeuanue. 00 — «KoHew cTpoku cumsosios»; 01 — «Koneu cTpoku cum-
BosoB — croil  [1[I1»; 10 — «Koneu 3kpana»; 11 — «Konew 3skpana — cron

MAarll».

KoHTpoJjiepa. C nOMOLIbIO BHEWHHX MHKPOCXeM 3TOT CHTHaJ/l HCMOJb3yeTcs As 3a-
TeMHEHHS! H300paKeHHs, mocje TOro Kak B 3KpaHHoH obaactH O3Y Bcrpersites cne-
LHaJ/IbHble KOABI.

Cneunanbhble Konbl «Koneu crpoku cumsosos — cron [1I1» u «Koneu 3kpa-
ua — cron [11AIT» npruocranaBnusaioT pexum [1[1I1, 4To6bl He CUHTbIBaATb H3 3KpaH-
Horo O3Y koabl CHMBOJIOB, KOTOpble He GYAYT 3aTeM OToGpaxeHbl. Ecau 3TH Koabl He
SIBJSIIOTCS NOCJEAHHMH B CTPOKE CHMBOJIOB HJH B MakeTe, TO HAOMOJHHTENbHO B Gydep
koHTpodasepa IJIIT cunTbiBaeTcs ciefylolUlHi 3a cnelnalbHbiM KOAOM CHMBOJ.

Yacro Ha 3KpaHe HeOGXOAHMO BH3yasbHO BbiAENSATb ONHH HJIH HECKOJIbKO CHMBO-
JIOB NOAYEPKHUBAHHEM HJH NyTeM OTOGpa)eHHsl MX C MOBbLILIEHHOH SIPKOCTbIO, B Hera-
THBHOM BHI€ WIM MHTalWHMH. [is 3Toro B cXeme aucn/ies Heo6GXOAMMO HMETb A0-
NOJHHTENbHBIE 3JE€MEHTbI, KOTOpble Peasu3yloT 3TH (QYHKUHH H YMpPaBJSIOTCH C MOMO-
IO CHTHa0B OT KOHTpossepa IJIII.

Ta6auwua I1.11

D7 D6 D5 D4 D3 D2 D1 DO

1 00U R GlI GO B H

[MTpumeuanune. H=1 — noncerka (curnaa Ha Bbixoge HLGT); B=1 — mu-
raHHe CHMBOJIA (MEePHOLHYECKH NosiBAsieTcH cHrHa/i Ha Bbixone VSP); Go=1 — yHu-
BepcalibHblii (curHan Ha Bbixoge GPAQ); G, =1 — yHuBepca/bHblfi (CHrHa/l Ha BbIXOAE
GPA); P=1 — unBepTupoBaHHe BuleocHrHana (curian Ha sbixoge RVV); U=1 —

noauepkusaHue (curian Ha Bbixoge LTEN).

[lepen cMMBOJIOM WK TPYNNOH CHMBOJOB, KOTOPble HEOGXONAHMO BH3YaJbHO Bbi-
NeJHTh Ha 3KpaHe, B 3KpaHHOH ob6nactd O3Y 3amuchiBalOT COOTBETCTBYIOLIHH KOX
BH3ya/bHOro npusnaka. [leficTBue 3TOro npuaHaka pacnpocTpaHseTcst Ha BCe CHMBO-
Jbl, CJeAyloulHe BCJeA 32 HHM [0 KOHUA SKpaHa WiH A0 MOSBJEHHS B IKPaHHOH 00-
nactd O3Y HoBoro kosa mpuaHaka. BOo3MOXHO HCMOJb30BaHHE CAENYIOLIHX NPH3HA-
KOB: MHTFaHHs, MOACBETKH, OTOGpaXKeHHWs CHMBO/MA B HeraTHBHOM BHJe, NOAYePKHBa-
HHsl. DTH NPHU3HAKH aKTHBH3HUDPYIOT BbIXOAHbIE€ CHFHaJbl COOTBETCTBEHHO Ha BbIXOAAX
VSP, HLGT, RVV u LTEN korpoasnepa. MmeeTcsi TakKe BO3MOXHOCTb C NOMOLLBIO
eule ABYX yHUBepcaJbHbIX NPU3HAKOB BbIAATb CHTHasbl Ha Bbixoge GPAO u GPAL.
Ha3nauyeHne 3THX CHIHA/NOB NPOHU3BOJbHOE H MOXET HOMONHHTENbHO ONpene/siTbCs
pa3paboT4HKaMH AHCIIIEN.

130



B 3aBucumocTH OT Toro, Kak 3anporpammupoBaH koHTpoasep IJII1, npusHakmy,
BCTpeyaloluuecss B skpaHHoi obnactu O3Y, MoryT GbiTb He OTOGpa)keHbl BOOOLLE HJIH
oroOpaxcHbl B BHAe npobena. BbiGop oaHOro W3 3THX pexHMOB onpepensier, 6yaer au
Bcerja co6noaaTbcs OfHO3HaYHOe COOTBETCTBHE afpecoB 3KpaHHo# obaacth O3Y no-
JN0XKeHHIo 3iakomecT Ha sKkpaHe DJITT (korna npusnaku oTo6paxaloTcsi B BHAe npobe-
JIOB) HJIH e TaKoe COOTBCTCTBHE OyAeT AHHAMHYECKH H3MEHATbCS B COOTBETCTBHH C
YKCJIOM M pacrnojioXeHHeM NPH3HAKOB B SKpaHHuoi ob6aacty O3Y (B cayuae, korna
NpH3HaKK He oToOpa)KaloTcs).

Ipu nepenaue ua 3KkpaHHOil 06aacTh O3Y B KOHTpO/JEp KON NMPH3HAKA 3aMHChI-
BaeTcsl B ofluH U3 ero 80-cumBonbHbIX GydepHbix peructpos. Ho npu 3Tom cienyiowui
3a npu3Hakom ajdaBHTHO-UHDPOBOH CHMBOA OyneT 3anucaH He B 5TOT OydepHbli
perucTp, a B CneunanbHblil 7-paspsaatbiii cTeKOBbIH perncTp. TakuX PerucTpoB B KOHT-
poanepe aBa — no yucay OydepHbiXx perHcTpoB. B Kaxnblii M3 CTEKOBHIX perucTpoB
MOXeT ObiTb 3anucaHo He Gonee 16 kogoB cimBONOB. CTeK OPraHH30BaH NO NMPHHUHMY
«IlepBbiii BoOlles —- NepBbIil BbllleN», NOSTOMY MNpPH BLIBOAE CHMBOMOB HAa 3KPaH M3
6ydepHoro peructTpa B ciydae NOSIBJIEHHS CPellH HHX KOAA NPH3HaKa MOCAefHHH He
oTofpa)aercsi, a BMECTO Hero oto6parkaeTcsi odepefHOH KOA CHMBOJA H3 CTEKOBOTO

" peructpa uau npobes.

Takasi opraHu3auusi KOHTpPosJiepa HakNalblBaeT CAefyOLIHe OrpaHHUeHHs Ha HC-
no/nb30BaHKe KOAOB NpPH3HAKOB. Bo-nepBbiX, HX He AOJXKHO ObiTh Gosee 16 B onHom
psine 31akomecT. Bo-BTOpbIX, Hesb3si AONYCKaThb, YTOObI ABa NMPH3HAKa HENOCPeACTBEH-
HO C.1e0Bajli APYr 3a APYroM — B 3TOM cJyuae 8-paspsifiHblii KOL BTOPOro NpH3Haka
6yneT OTNpaB/ieH B CTEKOBbli PEerucTp, rie OH «NOoTepsieT» CTapiiud OHT W B Aajb-
Heiilem 6yaeT owWHGOYUHO OTOOPaXKaTbCH KaK CHMBOJ.

Koutpoanep 3JII1 nossoasier noa ynpasieHHem KOAOB NceBAOrpadHUEcKHX CHM-
Bosios (Tabu. [1.12) oro6paxaTb Ha 3KpaHe KOMOGHHAUHWH BEPTHKAJbHbIX W FOPH3OH-
TajbHbIX JHHUH. B npaBoit yactn Taba. [1.12 noka3aHbl 371eMeHTb, H3 KOTOPbIX COCTO-
AT TakHe W3o6paxenns. Kaxnubiit snemeHT — ncesporpaduyeckuii CHMBOJ, TaK Xe Kak
I aJ(paBUTHO-LMPOBOI CHMBOJI, pacnonaraercs B npefenax 3HakoMmecTa.

Jlnsi oroGpaxeHusi nceBgorpaguyecknx ciMBosnos Bmecto [13Y 3HakorenepaTopa
Hcnonbayercsl cneuHasbHas AOMOSHHTeNbHast cxema (puc. [1.7). [1pu nosBaenuu xors
6bl Ha oanom H3 BmxomnoB LAl, LAO koHTpossepa HanpsiKeHHsi BbICOKOTO YPOBHS
Boixoabt [13Y 3HakoreHepaTopa OTK/IO4AlOTCS OT BXOAOB cABHroBoro perucrpa D7.
B 3aBucumocTH oT KomGuHauuu Ha Bbixogax LAl, LAO, VSP u LTEN oto6Gpaxaercs
O/LUH H3 nceBporpaduuecknx cuMBosoB. Kakioe 3HaKOMecTo NpH ero otobpa)keHHH
MOXHO paccMaTpHBaTb KaK COCTOsILLEE H3 TPeX 4YacTeil — cpelHell 4acTH B BHIE JHHHH
NOAYCPKHBANHA W 4aCTeH, PacnoNoOXKeHHbIX Haj W NOA JHHHeH nopuepkuBauus. das
QToOpax<€HHS KaMAOH M3 3THX vacTel 3HakomecTa Ha Bbixoabt LAl, LAO, VSP u
LTEN Bblaaercsi COOTBETCTBYIOULHH KOH, NMO3TOMY OAHOMY KOAY nceBaorpaduueckux
CHMBOJIOB COOTBETCTBYIOT TPH KOAOBbIX KOMOHHAUHMH. Y BblXonoB 3jemeHToB D4.] —
D4.3 ua puc. I1.7 yci0BHO noka3aHbl Te 4acTH CHMBOJIOB, KOTopble (GOPMHPYIOTCS Ha
3Kpale NpH Hx aKTHBH3auuH. M3o6pakeHne NoOHOH ropH3OHTaNbHOH JIHHHH B cepe-
JMHe 3HAKOMEeCTa MPOHCXOAHT BCJEACTBHEe MNOSIBJEHHSI cHrHana Ha Bbixoge LTEN.

Kaxablit nceBaorpaduyeckuii CHMBO MOXeT ObiTb BH3YaJlbHO Bblie/]eH Ha 3KpaHe
1I0BbIIICHHON SIPKOCTBIO HJIH MHTaHHEM C NOMOLLbIO 3afaHHs 3HAYeHHS ABYX MJadLIHX
6uTOB B KOAE nceBaorpaguyeckoro cimsona. Ha BusyanbHoe BblaeseHue ncesporpa-
(HUCCKHX CHMBOJIOB BJIHSIIOT TaKe BH3yasbHble NPH3HAaKH anaBHTHO-UH(PPOBHIX
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Ta6awnua [1.12

D7 |D6|D5|D4| D3| D2|DI1| DO
I 1 cycl|c|C|B]JH
Bt Curiaas Ha BlxoAax 222?,.?;; Bu'ru‘ Curnansl Ha Buixoaax (3(-;2?‘};:&
ceec LA, LA, VSP | LTEN | c#MBoA ceee LAl LAO | VSP | LTEN | cHmBOA
0 0 1 0 =7 jjotio | 0 ] 0 0 "F
|I_| 1
0000 1 0 0 0 LiJ 1 0 0 0 Lid
0 1 0 0 0 1 0 0
0|0 |1 0 - 0 | 1 0| o0
r ﬂl f'l h
0001 1 1 0 0 D.J 0111 0 0 0 1 L
0 1 0 0 0 0 1 0 r=a,
ey
O | 1 | 0 |0 [rpajltooo) o |0 |1 |0 | T
0010 ] 0 0 0 L_J 0 0 0 1
0 | ¢ 1 0 0 |0 1 0 ,"I'}
0 1 0 0 U-; 1001 0 | 0 0 Ll
0011 1 | 0 0 L—J 0 | 0 0
ol 1] oo 0|1 oo $
0 0 1 0 r—=- ({1010 O 1 0 0 L1y
0100{ 0O 0 0 1 LIJ 0 0 0 0
0 1 0 0 0 ] 0 0
0 1 0 0 q':
0101 1 1 0 0 Lid
0 1 0 0

Mpumeuanue H-1 — noacserka (curnan ua seixone HLGT); B=i — mura-
HHE CHMBOJA (HepUOLHYecKH nosisasiercs curian Ha soixoge VSP); CCCC — kon
ncesporpaguyeckoro cumposa. OcranbHble KOMGHHAUHH AJSI NCEBAOrpadHYEcKHX
CHMBOJIOB HE HCMOJb3YIOTCH.

CHMBOJIOB —— NPH3HAK OTOGPaXKeHHs1 CHMBOJA B HEraTHBHOM BHAE W YHHBEpCaJbHbie
NPH3HAKH.

IMpu pabore ¢ nHcnieeM HeO6XOAHMO MOMeYaTb TO 3HAKOMECTO, Kyaa GyneT Bbi-
BeleH OuYepeaHOH CHMBOJ. JTO OCYUICCTBJSIETCS C MOMOLLBI CMELHaJbHOrO 3HaKa —
Kypcopa. BUC konrtponnepa IJ1I1 no3sonsier 3anporpaMmmupoBaTh BbIBOA Kypcopa Ha
3KPaH B ONHOM H3 yeTbipeX BH/A0B: MHraillefi JHHHH NOAYEPKHBAHHA; MHTalOLLEro
cumBosa (WK 3HAKOMECTa) B HEraTHBHOM BHIe; HEMHTaloLled JHHHH NOAYEPKHBAHHS,;
HeMHramwluero andaBHTHO-UHPPOBOro cHMBONA (HJIH 3HaKOMecTa) B HeraTHBHOM BH-
ne. PopmupoBatne Kypcopa OCYLLECTBAAETCS C NOMOLLbIO JOMONHHTENbHbIX CXEMHbIX
3/1€eMeHTOB, ynpasasiemblx curianamu VSP, RVV u LTEN. )

. Konrpoanep DJITT nossosnsier noaknouaTe K AKHCMJAEI0 CBETOBOE Nepo AJs Heno-
CPeNCTBEHHOrO yKa3aHHs Ha KpaHe Kakoro-nu6o 3uakomecra. CBeToBoe nepo 0GbIYHO
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Puc. [1.7. Cxema orobpaxeHHs nceBaorpadHUecKHx CHMBOJIOB

npeacrasiasiet U3 ce6s HeGonburol GoOTOAATYHK, KOTOPLIH NPHIKUMAETCH K NOBEPXHOCTH
skpaHa. [lpu 3ToM MHKponepekJliouaTelb, BMOHTHPOBAHHbI B KOPMYC 1aTYHKa, 3aMbl-
KaeT uenb W (OTOAATYHK yepe3 ycTpoHcTBO (OPMHPOBAHHA CHrHana OKa3biBaeTcs
noak/MoyeHHbiM K Bxony LPEN koutposanepa. Koraa ayy SJIIT npu paszsepTke nonana-
eT Ha ¢OToAAaTYHK, TO NOC/]enHHH BbipabaTblBaeT CHIHaJ, MO KOTOPOMY B Derucrpax
CBETOBOTO nepa KOHTPOJIepa 3aNOMHHAIOTCS KOOPAHHATbI MOMOXEHHS 3acBETHBLIEro
natyuk cumBosa. CoCTOsIHHE 3THX DPErHCTPoOB MOXeT ObiTb CYHTAHO MO KoMaHae
«CunTbiBaHHe TNOJIOXKEHHSI CBETOBOrO NMepa». M3-3a 3amepxex NpoXoxaeHus CHrHana
OT CBETOBOrO fepa B KOHTPOJIEPe H BHEIIHHX CXeMax KoopAHHaThl ¢oTosaTuHKa cuu-
THIBAIOTCH ¢ OWHGKOA (Oosee yeM Ha TPU 3HAKOMeCTa). DTO JOMKHO GbiTb CKOPPEKTH-
pOBaHO NporpaMMHbIM OGecneueHHeM.

[TporpammupoBanHe ocyllecTBASIETCS 3aMUCbi0 KOMaHA H MapaMeTpPOB BO BHYT-
peHHHe PerHcTpbl KOMaHA M napaMeTpoB. Bcero HmeeTcsi BoceMb KOMaH[, HEKOTOpble
M3 HHX TpeOylOT BBOAA [JOMOJHHTEJbHbIX napamerpoB (ta6a. [1.13). Hasnauenne
napamerpoB komaHa «Popmar skpanas u «Paspeuenne oro6pakeHus»:

Tab6awuua [1.13

K 5

napamerp A0 D7 D6 D5 | D4 D3 | D2 | DI DO
®opmat 3KpaHa 1 0 0 0 0 0 0 0
[Mapametp 1| 0 S H H H H H H H
lapamerp 2 0 v \Y P P P P P P
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IMpononxenne ta6a. I1.13

Kowanaa, Ao | o7 | ve | D5 | ps | D3 | D2 | DI DO
pameTp

[Tapamerp 3 0 U U U U L L L L
[Mapamerp 4 0 M r C C YA z z z
Pa3apeutente oroGpaxe-

HHSA 1 0 0 1 S S S B B
3anper oTo6pakeHHs 1 0 1 0 0 0 0 0 0
Ynpasneune Kypcopom| | 1 0 0 0 0 [ 0 0 0
[Tapametp 1 0 |Homep 3HakomecTa B psay

[Mapametp 2 0 Homep psiza 3nakomecT

Pa3speuterne npepbiBa-

HHS 1 1 0 1 0 0 0 0 0
3anpelueHne npepbiBa-

HUS 1 1 1 0 0 0 0 0 0
[TpensapurenbHas yera-

HOBKA CYETUHKOB | 1 | 1 0 0 0 0 0
CunTblBaHHe MNOJIOXKe-

HH§I CBETOBOrO nepa 1 0 1 | 0 0 0 0 0
[Tapamerp | 0 |Homep 3Hakomecrta B psany

[Mapametp 2 0 Homep psima snakomect

ﬂpumeqaune. Hapameprl BCe€X KOMaHI 3arpy)xaloTcd B KOHTpOJJEp He-
HOCpeACTBEHHO BCJjea 3a 3arpy3Koﬁ COOTBETCTBYIOUIHX KOMAHA. Hckaouenne cocras-
asiet Komanga «CuHThIBAHHE 1OJOXKEHHH CBEeTOBOI'O nepa», napamerpbl 1 u 2 Ko-
.TOpOﬁ CYHTBIBAIOTCA H3 KOHTpoOJJIcpa HenocpeacTBeHHO BCJaed 3a 3arpy3K0|“1 KOMaHAabl,

OtobpaxeHHe psiloB 3HAKOB mMecT — OHT S
R . Oro6paxaiorcst Bce psaabl
1 . . . . . .OtobpaxaloTcs TOJNbKO YeTHble Psiibl
'-lncno 3HaKoMecT B psmy — 6utet HHHHHHH
. 1

0000000

0000001 . . . . . .2
0000010 . . . . . .3
1001111 . . . . . .80

OcTajibhble KOAOBble KOMGHHALHH HE HCNOAb3YIOTCS
JlinTenbHoCTb 0OGPATHOTO XOAa KaapoBOil pa3BepTKH — OHTbI
IT

0 . . ...

or ... ... ...2T
o . ... ... ..3T
. ... ... . .4T

T — Bpemsi 0TOGparKeHHs OQHOrO PAAA 3HAKOMECT
Yucno panoB 3HakoMmecT B Kaape — 6utbi RRRRRR

000000 .
000001 . .2
000010 . .3
Ui ... ... .64
Homep nnuun nOLl'-IepKHBaHHH — outet UUUU
0000 . . . .. .. .1
000l . . ... ...2
0010 . .......3
111 I 1
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Yuc10 CTPOK pacTpa B 3HakomecTe — GuThl LLLL

0000 . . ... .. .1

0001 . . .. ... .2

oo .. ......3

mir . ... .. .16

PexHM cuera CTpOK pacTpa B 3HakoMecte — OHT M
0 .. ... ... .Pexum 6es cMelleHus

1 . . . .. . . . .Pexum co cmewennem Ha |

Pexxum otoGpakeHHsl npH3HakoB — OHT F

0 ... .. ... .B Buae npobena

1 . . He oro6paxatorcs

CDopmaT Kypcopa _6utni CC

00 . . Muraowni cimson

0l . . . . .. . . .Muraowas JHHHA NOAYEPKHBAHHSA

10 . . . . . . . . .HewmHraomni cHMBOJ B HeraTHBHOM BHIe
... .. .« . Hemuraowmasn nuHus noguepkuBaHus
JnnTesibHOCTb odparuoro XOla CTPOYHO# pa3BepTku — OHTbl ZZZZ

0000 . . . .. .. .2T_ .k
0001 . . . .. .. . 4T
0010 . . . . . .. .6 Tk
W32 T e
Bpems mexay 3anpocamu [11I1 — 6utel SSS
000 |
001........7TCCLK
010 . . . . . .. . 158 T
oI ... 0283 Tk
100 . . . . . .. . 31T ek
100 . . ... 39T o«
110 ........47TCCLK
111 <o CCLK

nar — 6m‘u BB
Yucno 6aiit B nakere [11I1 — 6utet BB
1

0 .. .. .....
or ... ......2
0o .........4
m.........8

Benen 3a komanao#t «CynTbiBaHHe MOJOXKEHHS CBETOBOrO nepas» TpeGyeTcst CuH-
ThiBaTb (He 3amHCbiBaTb!) [ABa napameTpa, C/leAyiOULHX HENOCPeACTBEHHO APYr 3a
APYroM.

[NosicHhM pexxM cueTa CTPOK pacTpa B 3HakomecTe. Pexum 6e3 cMelleHHs
npumetnsiercs aas [13Y 3HakoreHepaTopoB, B KOTOPbIX HayajbHble iYefiKH B rpynnax
¢ HHpopmauHel 0 rpadHyecKoM NMpeACTaBlIeHHH CHMBOJIOB HCMOJb3YIOTCH AJSI 3aTeM-
HeHHs CTPOKH. Ecu ke B 3THX suefikax 3amucaHa HHdopMauus 06 otobpakaemom
CHMBOJIE, TO HCMOJb3YETCS PEXXHM CYeTa CO CMelleHHeM Ha cauHHUY (cM. puc. [1.6).
Paccmotpum neficTBHA, BbiNONHSeMble KOMaHLaMH.

Komauna «®opsar skpana» npekpawaer npouecc [1JIT (npoxoxaexue curHana
«3anpoc npepbiBaHHA»), CHrHal Ha Bbixoge VSP Hcnosnb3yercss /s 3aTeMHeHHs
skpaHa. Curnansl Ha Bbixogax HRTC u VRTC HaxomsiTcsi B aKTHBHOM COCTOSTHHH.

Komanna «Pa3pewenue orobpasenus» pa3pewraeT npoOXoxJAeHHe CHIHANOB
«3anpoc npepbiBaHusi» ¥ «3anpoc [11[1». [1pu 3ToM ycTaHaBAHBAOTCA COOTBET-
CTByIOULHe GHTbI B C/1I0Be COCTOSIHHS H pa3pellaeTcsi NOsBJeHHe H300paxKeHHs Ha
IKpaHe.
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Komanna «Koney orobpaxenus» 3anmpeuraer MNpoXoxAeHHe BHIEOCHTHaa.
[Tpoxoxnenne curuaos «3anpoc npepbiBahus» # «3ampoc [11I1» npomosxkaer
0CTaBaTbCsl Pa3pellCHHbIM, CHFHalbl O6PaTHOTrO XO4a Jyya M0 CTPOKaM H Kaapam
MPOAOJIKAIOT NMPOXOAHTb.

Mo komanpe «Cuurbl8anue CuzHAAG CBETOB020 nepa» W3 BHYTPCHHHX PETHCTPOB
CBETOBOrO fepa KOHTpOJJepa CYMTHIBAIOTCS paHee 3allHCaHHble KOOpAWHATHI Nepa
Ha 3KpaHe — HOMep 3HaKoMecTa H HOMep psiaa.

Komanna «3aepyska nosoxenus ykazaTeas Kypcopa» n03BOJSIET 3arpy3uTb
ABa 6afTa mapaMeTpoB — no/oXeHHe Kypcopa. Ha perHctp cocTosiHHsi KomaHda He
BJIHSAET.

Komauabl «Paspewenue npepsisanus» v «3anpeujenue npepsléanus» COOTBET-
CTBEHHO YCTaHaBJAHBAIOT DPeXHM, pa3pellaloOllHii H 3anpewlaioulHii BO3HHKHOBEHHe
3anpocoB NpepbiBaHHf, H YNPaB/IAIOT COOTBETCTBYIOIW(HM OHTOM C/0Ba COCTOSIHHSI.

Komauna «[Ipedycranoska cuer4uxos» no3BoJIsieT YCTAHOBHTb CYETUMKH 3Ha-
KOMECT B COCTOSIHHE, COOTBETCTBYiollee OTOGPa)KeHHIO CHMBOJA B BEPXHeM YIJy AMCH-
qest. [as sToit onepaukn Tpe6yloTcs 1Ba CHMBOJbHBIX CHHXpOHMMy/abca. CueTynku
6ydyT OCTaBaTbcsl B TAKOM COCTOSIHWM [0 TeX MOp, NoKa He OyaeT nojaHa Jwo6as
crenytowas komanaa. Komanna Heo6xonnMma, Korja B CHCTeMe PaGOTalOT HECKOMbKO
koHTpoJsnepoB IJII, paboTy KOTOPbIX HEOGXOAHMO CHHXPOHH3HPOBATb.

[as nporpaMMHOrO aHa/lH3a COCTOSIHHSI, B KOTODOM HaXONHTCS KOHTpoJ1ep
JJII, B npouecce paboThl MOXHO CYUHTHIBATb H3 PErHCTPa COCTOSIHHSI C/OBO COCTOSI-
HUst KOHTpoajiepa. Ha3HaueHHe OTAesqbHbIX GHTOB PEerHCTpPa COCTOSIHHSI KOHTpoOJIepa
cenylouee:

D6 — paspeluenHe npepbiBaHHSl. YCTaHaB/AHBaeTcs ¢ MOMOLLbIO KoMaHid «Pas-
peutetne npepbiBahusi» ¥ «Pa3spewenne oTOGpakeHHsI», a Takxke MPH BKAIOYEHHH
ucToyuHka nutanua. Co6pacbiBaeTc KomMaHLaMH «3amnpellleHHe NpepbiBaHHA» H
«dopmaTt 3KpaHas.

D5 — 3anpoc Ha npepbiBaHHe. YcTaHaB/HBaeTcs B HayaJje OTOGDPaKeHHs Mmo-
c/lelHero psila 3HAKOMeCT Kajpa, ecau Obulo pa3speiieHo mnpepbiBanHe. COpachl-
BaeTCA NMPH CUMTHIBAHHH CJOBA COCTOSIHHS.

D4 — curHan ot cBetoBoro nepa. C6GpacbiBaeTcsl NMPH CYHTbIBAHHH CJOBa COC-
TOSIHHS.

D3 — HeBepHasi KOMaHJa. YCTaHaBJHBaeTCs B CJyyae HeCOOTBETCTBHSl KOMaHAe
uhcaa 3arpyXeHHbIX NapamMeTpoB HJH HegomycTHmoro kopa. COpachiBaeTcsi CYHThI-
BaHHEM CJIOBA COCTOSIHHA.

D2 — pa3speineHHe oTo6pa)keHHs. YCTaHaBJHBaeTCsi MO KomaHae «Pa3peuienne
oto6pa)keHHsi» H cGpacbiBaeTcsi no komaHaam «3anpet oTo6paxenus» H «Popmar
3KpaHa».

D1 — ueporpyska [1[Il. VYcranaBauBaeTcs NpH HedOorpy3Ke NaHHBLIX B Xoae
oTo6paxeHnsi HH(pOpMaunWH Ha 3KpaHe. [lpu nosBnennu Gura pexum [1AIT npek-
pallaercss H 3KpaH 3aTeMHsieTCs 10 Hayaja OTOGpa)KeHHs HOBOro Kaapa H3o6pa-
xenusd, C6pacbiBaeTcss NpH CYHTHIBAHHH CJOBa COCTOSIHHS.

DO — nepenonHeHHe cTeKa CHMBOJIOB. YCTaHaB/JHBAeTCsl, €CAH YHCAO MPH3HAKOB
B CTPOKe CHMBOJIOB mpeBbicHa0 16. COpacbiBaeTcsi NPH CYUMTHIBAHHH CJOBA COCTOSIHHS.

But D7 B perucrpe Bceraia papeH HYJIO.
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4. Konrpoanep NAIMN KP580UK57

B coctas koutpoasnepa BxoaAat Gydep IWHHB AaHHbIX, OJ0OK ynpaBjieHHs
3anucbio/ureHuem, 6jok ynpasienuss [11T1, uvernipe kanana TIIAIT u 6aok ynpas-
neHust npuoputeramu kananos [1/AI1. Tlepechinika AaHHBIX H ynpaBJsiiouled HHGoOp-
MallHH B KOHTpOJIIepe OCYLLeCTBASIETCS 10 BHYTPEHHeH LIHHe.

Bydep wHHb RaHHbIX npeacTasasier co0OR 8-pa3psiiHbii peructp, obecneynBalo-
UlHA JABYHanpaBJieHHblH OOMEH NaHHbIMH MO BOCbMH JIMHHAIM ILHHBI AaHHbIX DO0—
D7. Tlo 3THM JIHHHAIM MHKpOMpOUECCOp 3arpyxaeT ynpasjsioulyio HHGOPMaUHIO H
nauuble B GJOKH M KaHaabl KoHTpoasepa [T, a Takke cunTbiBaeT HHdOpMaLHIO
O ero COCTOfIHHH. JTH Xe JIMHHH HCNOJb3YyITCS A5 Bblla4d BOCbMH CTapLIHX
pa3psiloB ajpeca TMpH ajpecauHH SiYEHKH NaMsATH, YyyacTBylOuleH B MepechliKe
nauHblx B unkiae TTATT.

3arpy3ka ynpaBasiiowed HHpopMauHH W AaHHbIX B KoHTpoasep TIIT u urtenue
HH(POPMAUHH O €ro COCTOSIHHH OCYIUECTBJSIIOTCS C MOMOLLbIO CHTHAJO0B, MOCTynawo-
UIHX OT MHKpompoueccopa k GJIOKy ynpaB/jeHHsi 3anucblo/uteHHeM. B 3Tom cayuae
CHrHa/lbl Ha BBLIBOAAX ueTbipex MJAaiwux paspsgoB aapeca A0—A3 onpepensior
OIHH M3 BHyTPEHHHX PErHCTPOB KOHTPOJJIepa MPH HaiWuuK curHaia «BbiGop mukpo-
cxembl» CS. 3amuch WIH uTeHHe HWHpopMaunH B/u3 BbiOpaHHOro perHcrpa o6ec-
neynBaeTcsi NPH TNOCTyMJEHHH CHrHaNoB «3amuchb BO BHelIHee YCTPOACTBO» HJH
«YTeHHe U3 BHEIIHEro YCTPOHcTBa» Ha coorBercTByouine Bbisoanl IOW n 10R kouT-
poJJiepa, KOTOpble B 3TOM Cly4ae HCMOJb3YIOTCS KaK BXOAbl. AJpecauHst BHYTpeH-
HHX PErHcTpoB KOHTpoJsepa mpusedeHa B Taba. [1.14.

B pexnme TIIAIT agpechbie BbiBoanl AO0—A3 ucmoab3yloTess A1l aipecauuu
siyeliKH NaMsATH, yyacTByiouwed B oOMeHe NaHHbIMH C BHEIUHHM YCTPOHCTBOM. Bubl-
Boasl IOW u 1OR 1npH 3TOM cayxaT B KayecTBe BLIXOAOB AJs yNpaBJeHHs! COOT-
BETCTBEHHO 3aMHCbI0 HJM uTeHHeM HH(POpMAuHH B/H3 BHellHero yctpoicrBa. Bxoa

Ta6nuwua I1. 14

Coctosvue Bxoaa

Peructp
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PY |
PA 2
Py 2
PA 3
Py 3
PP

PC

SOOoOOoCOoOOoOOOoOOO
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Her nocryna 1 * * * -

Mpumeuanue PA X — peructp agpeca kaHana X; PY X — peructp ynpasiienus
kaHana X; PP — peructp pexuma (nocTymeH Tonbko Aas 3anuch); PC — perncrp
COCTOSIHHS (4OCTYNEH TOJbKO AJISi UTEHHS), * — MPOH3BOJNbHOE COCTOSHHE.
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CS B 3TOM cJyuae aBTOMATHYECKH GJOKHPYeTCSl [ HCKJIOYEHHS OWHGOYHOR Bbi-
GOPKH KOHTpOJIJIepa NpH BbIMOJHEHHH NepecbllKH AaHHbiX B pexxume [1I1.

Bnok ynpasnennsi [1/1I1 conepxuT y3nsi, oGecneunBaioillne paboTy KOHTposJepa
B pexxume [1/1T1, a Takxke peructp pexuma (PP) u peructp cocrosnua (PC).

[pu nocryniednn curhana «C6poc» Ha Bxoa RES BHyTpeHHHe pernctpnl
KOHTpOJ//lepa yCTAHaBAHBAIOTC B HCXOLHOE COCTOSIHHE W TE€M CaMbiM 3anpelaior
pa6ory kavanoB IIAIl. [dns taktupoBaHusi pabotbt koHTpoatepa [11I1 ucnodnb-
3yeTcsl TaKTOBbi cHHXpouMnyiabc P2, mocrynaiowhii Ha Bxod «CHHXpOCHrHa/d»
(CLK). Tlpu noctynneHHu B KOHTpOJJep 3anmpoca MO OLHOMY H3 ueTbipex KaHa/oB
Ha nepecbiKy AaHHbix B pexkume [1[I1 610k ynpasnenns [11IT dpopmupyer curuan
«3axBat» (HRQ) Ha oaHOHMCHHOM BbiXo4e KOHTposJepa. DTOT CHrHal1 ofecne-
YHBaeT NepPeBOA MHKponpoueccopa B pexHm «3axBaT», O 4eM CBHAETEIbCTBYET
curian «[loaTBepxaeHne 3axsarta», nocrynaiowui Ha Bxox HLDA koHTpoanepa.
[pu Hannunn curiana HLDA koHTpoanep obecneuuBaer nepechbilky AaHHbIX MEXAY
namATbIO H BHELHHM YcTpoiicTBOM, BbicTasuswkM 3anpoc [11I1. [lpu 3tom no
curdany «Crtpo6 agpeca» (ADD STB) crapwmnit 6aiiT agpeca, BbiCTaBJseMblil
KOHTpOJNepoM Ha wHHe aaHHbix DO—D7, 3arpyxaerca Bo BHewHHit OydepHblil
perucTp, OTKyAa OH no curHaiay «Paspewenne agpeca» (AEN) nepenaercs Ha Bo-
CeMb CTapLIWX Pa3psiHbIX JIHHHH IIHHBI afpecoB MJs ajpecauHH siyefikH MaMmsTH,
yuactsyoute#t B uukiae [TAI1. Mnanmnit 6afit agpeca siuefiKH NaMsiTH YCTaHaBJIH-
BaeTcsl Ha aapecHbix JuHHAX AO—A3 u A4—AT7.

[Momumo curtanos IOW wian TOR COOTBETCTBEHHO A/l 3alHCH WM uYTeHHS
6GaliTa [AaHHbIX H3 BHELIHEro YCTPOHCTBA KOHTpoasiep (opMHpyeT cHrhaaol «3a-
nuch B namatb> MEMW uan «Urchue u3 namstu» MEMR. Ecau GhicTposefictBie
NaMsTH WIH BHeUIHero yctpo#crsa, yuactByowero B uukjae [1I1, Huxe HOMH-
HaJbHoro, 6ok ynpasietns [1[1I1 oGecneunBaer yBennueHHe MJIHTEJIBHOCTH lHKJIA
[TAT1. 3to obecneunBaercs ¢ momoulbio curHasia «[otoBHocTb» Ha Bxose RDY. Ecian
Ha Bxole RDY KOHTpoJl/lepa yCTaHaBIHBAeTCA CHI'HAJ HH3KOTO YPOBHS, TO KOHTPOJJIED
nepeBOAHTCst B cocTosiHHe «OXKHAaHHe» H OCTAeTCH B HeM TaK NOJro, NOKa He MOSIBHT-
Csl MOMIOXHTEJNbHBIH CHTHAJ Ha 3TOM BXoge.

Ilpu nepechuike 6Joka nahHbix Ha BbiBoge MARK Kkoutpossiepa cdopmupyetes
curHaa «Mapkep» KaxAbl#f pa3, Korga [0 OKOHYAHHSI NepecbliKH 6J0Ka [aHHbIX
ocTaercs BbiMOJHHTL yncao uukaoB [11I1, kpathoe 128. [1pn nepecblike mocsienHero
6GaHTa [NaHHBIX KOHTpoOJIep H3BewaeT 00 OKOHYaHHWH nepefaud cHrHajlom «Koxeu
6noka» Ha BbiBoge TC. OLHOBPCMEHHO C 3THM CHHMaeTcsl curhan «3axBaT», obec-
neyuBasi okoHyaHwe pexuma [11I1. IToT curHan MoxeT ObiTb HCNOAb30BAH IS
npepbiBaHHs MHKPONpoueccopa H H3MeHeHHs pexHMa PaboTbl KOHTpoJLIepa.

[ns 3ananus pexxuma pabGorbt Koutpossepa [1JIT cayxuT 8-pa3psanbiit pe-
CHCTD peXHMa, KaXKAbli paspsill KOTOPOro HMECT CaMOCTOSTeNbHOe 3HauyeHHe. Ynpas-
Jsouas HHGOpMauHs 3afHChiBACTCA B PErHCTP pPeXHMa MHKPONMpPOLECCOpoOM MNpH
ofpalleHH K BHeILHeMy YCTPOHCTBY ¢ HOMepoM, onpeaeasieMbiM no ta6a. [1.14, Ho He
MOXeT ObiTb cuuTaHa W3 Hero. [1pn nHumasu3aunu paborbl MHKpoDBM Bce paspsabt
pericTpa pexuma KoHTpoasepa cOpacbiBaiotcs no curhany RES, 6nokupya tem ca-
MbiM paboTy KaHaJjoB.

[lns pa3pewennss paGoTbl KaHalos KoHTpoJusiepa B pexume [1I1 paspsabi
PPO—PP3 peructpa pexuma, COOTBETCTBYIOLLHE HOMePaM KaHa/0B, yCTaHaBJH-
BalOTCS B COCTOsiHHe |. 3anpeTHTb paboTy TOro HJH APYroro KaHa/la MOXHO ¢ MO-
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MOLLbIO YCTAHOBKH COOTBETCTBYIOLLCTO pa3psila pericTpa pexuma B coctosiHde 0.
Paspsan PP4 pernctpa pexuma omnpegeisieT pa6oTy OJoka ynpasJjeHust NPHOPH-
terami. B cocrosinun 0 paspsin PP4 oGecneunBaer pa6oTy KOHTpoasepa ¢ (PHKCHPO-
BaHHbLIMKH nNpuopuTeramu Kanasos [1[I1. Tlpu sTom BbiClIHM NpHOpPHTETOM OGnadaer
Katan 0 KOHTpo/LIepa, a HH3WHM — KaHaj 3.

st Toro 4ToGbl HCKMIOUHTb BO3MOXKHOCTb GJIOKHDOBKH PabOTbl MeHee NMPHOPH-
TETHbIX BHEWHHX YCTPOHCTB B TOM cJ/yyae, KOraa BeeTcsi Mepechlika AaHHbiXx Gosee
BLICOKOTIPHOPHTETHbIM KaHA/lOM, B KOHTpoOJlIcpPe MPelyCMOTPeH pexcum paboTbl C LH-
KNTHYECKH H3MEHSIOLIHMHCA NMpHOpHUTeTaMd. 3afaHHe 3TOro pexxuma obecneyHbaercs
yCTaHOBKO# B cocTosinhe | paspsina PP4 peructpa pexuma. [1pu 310M nocie Kaxaoro
uukna [T npuopuTeT KaHa/oOB H3MEHSieTCA B MOC/JAe10BaTeIbHOCTH... — 0 — | —
—2—>3-—->0 .. 47T A, T e KaHal, TOFbKO 4TO MepecnaBiuiui GaldT LaHHBIX MeXAY
NaMATbIO H BHEIIHHM YCTPOACTBOM, NPHOOpeTaeT HH3IWHI NPHOPHTET, a CAEAYIOLLHNH
332 HHM N0 HOMEpY KaHa/J — BbICLIHHA.

Paspsin PP5 pernctpa pexuMma, ycraHoBaeHHbit B coctosiine 0, obecrneuynBaer
(opMHpOBaHHE CHIHANOB 3aMHCH HOMHHaAbHOH AnHTeNbHOCTH. O4HAKO ANHTENbHOCTb
CUTHAOB 3alHCH MOXeT ObiTb yBenuyeHa Ha nepuol chHxpockrhana CLK, ecan
pa3psaa PP5 ycranosien B cocrosiue 1. B aTtom cayuae ycrpoiicTa, Kotopbie GopMH-
PYIOT CHTHaJl FOTOBHOCTH 110 (PPOHTY CHTrHaJia 3anucH, BbipabaTtbiBalorT cHriaa RDY
paHbllle, 4TO MO3BOJsIET H3GexaTb Mepexoda KOHTpoJJepa B COCTOSIHHE OXHAAHHSA
H CBSI3aHHBIX C 3THM 3ajepiek.

Pa3psin PP6 peructpa pexuma B cocTosiHnd | GJoKHpyeT paGoTy KaHanoB,
3aBepLIHBILAX NepecbliKy Bcero 6JoKa AaHHbiX. B 3Tom cayuyae no curuany «Kowey
6a0Kka» cooTBeTcTBYylOlUHe pa3psabt PPO -- PP3 cGpachiBatotesi B cocrosiine 0. [pu
3TOM KaHaJbl Bblkaoualorcss w 3anpochl I1JI1 ot BHewHHX ycTpo#cTB He BoOCnpH-
HHMAIOTCH [0 Tex nop, Noka pab6ora KaHaJoB He GyaeT NOBTOPHO paspeiteHa. Ecau B
paspsine PP6 ycranosnen 0, To nocjie nepecblikd Bcero 6J0Ka NaHHbIX BHellHee
yCTPOHCTBO camo AOMKHO GJOKHpOBaTb ()OpMHpOBaHHe curHaja 3anpoca [11I1 ans
H36eXaHHsl BO3MOXHOCTH TNOsIBJEHHS OWHOGOK NpH nepecbllke AaHHbIX A0 MOBTOP-
HOro nepenporpaMMHPOBAHHS KaHaJja.

Konrtpoanep T1II1 oGecneunBaer BO3MOXHOCTb ABTOMATHYCCKOrO anmapartHoro
nepenporpaMMHpOBAHHSI KaHala 2 NpH 3aBepIIeHHH HepecbliKH Bcero 6/10Ka AaHHbIX
no curiany «Koneu 6n0ka». [Ipn 5TOM nmapamerpol pexxuma nepecbliku B KaHan 2 Ge3
H3MEHEHHS MepenHCbiBAIOTCA M3 KaHana 3, a YyCTAHOBJCHHbIA B cOCTOsiHHe | pa3psa
PP6 He ocTanaB/inBaeT paboTy KaHala 2. ATO no3BOJISIET COKPATHTb NMOTePH BPeMeHH
Ha NepenporpamMMHpOBaHHe KaHa/la No CPaBHEHHIO ¢ MporpamMHbiM MetogoM. [as
TOrO 4TOGbl MapamMeTPbl PEXKHMA NEPCCbUIKH, XPaHHMble B KaHaje 3, OCTaBaHCb HEeH3-
MeHHbIMH, ero pabora foJkHA ObiTb 3anpelyeHa ycTaHoBKoi B cocTosiihe O paspsna
PP3 peructpa pexnma.

PerncTp cocTosiHHA KOHTpOJJIEpa COAEPXKHT NMATb Pa3PsiioB, HCNOJb3yeMblX AJS
MHIHKaUHH BbINOJHEHHS KOHTPOJJICPOM OnpejeseHHbX AeAcTBHH. Alpecaunsi peructpa
COCTOsIHHA o6GecneyuBaeTcsi CHrHajlaMu Ha angpecubix JguHusax AO—A3 B coorsercr-
BHH ¢ Ta6a. [1.14. Tlpu 3ToM monmyckaeTcsi TOJILKO CYUHTbIBAHHE COAEPXKHMOro pe-
ructpa coctosinus. Curnaa RES cGpacbiBaet B coctosiide () Bce paspsiabl perHetpa.

Paspsigbt PCO — PC3 ycTaHas/inBaloTcs B COCTOsIHHE |, KOTa KaHaJs ¢ HOMepoM,
paBHbIM HOMepy pa3psia, 3aKaHYHBaeT nepefayy Bcero 6/0Ka AAHHbIX M BO3HHKAeT
curian «Konew 6soka». [1pu cunTbiBaHuH HHDOPMAUHH H3 PErHCTPA COCTOSIHHA 3TH
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pa3psabl c6pachiBalOTCAA B HCXOLHOE COCTOSIHHE MO 3aiHeMy GPOHTY cHrHajla «UreHHe
H3 BHeEILHero yCTPOHCTBax».

Paspsaa PC4 ycranaBanBaercs B cocTosiiHe | B MOMeNT aBTOMaTHUecKoil lepe-
3arpy3kH napameTpoB M3 KaHaJja 3 B KaHaa 2. B cayuae, eciH HeO6XOAHMO OpraHu-
30BaTh MO KaHaJlly 2 MocJeloBaTesbHOCTb Mepechbiiok 6JI0KOB 1aHHbIX C Pa3/IMUHbIMH
napaMeTpaMH, 3arpy3Ky HOBbIX 3HaueHHH apamMeTPoB B KaHaga 3 He/lb3si NPOH3BO-
IMTb 1O Tex nop, noka pa3psaa PC4 He npumer 3Hauenne 0. ITo CBHAETENLCTBYET O
3aBepUIeHHH aBTOMaTHYeCKOH nepe3arpyskd napametpoB B KaHan 3. CuMTbiBaHHC co-
LePXKHMOTO PerncTpa COCTOSIHHA He OKa3sbiBaeT BAHsAHHA Ha pa3psa PC4. Oanako
c6poc B coctosiHHe O paspsana PP7 perucrtpa pexuma c6pacbiBaer W pa3pan PC4
perucTpa coCTOSIHHA.

KoHTposnep o6ecneynBaer nepecbliKy AaHibix no yeThipem kanajaam 1111, kax-
IIOMY H3 KOTOpbiX NpHCBOeH cBOH Homep. Bce uerhipe kanana comepxkar 16-paspsn-
Hble peructpul agpeca (PA) u perucrpnt ynpasinenuss (PY), agpecauus Kotopbix ocy-
uecTBAsiercsl B cooTBeTcTBHH ¢ Ta6a. I1.14. T1pu uuHuumanuzaunn pabothl KaHana B
ero perHcTp ajpeca 3arpyxxaeTcsi ajpec nepBod fAYeHKH MaMAATH, C KOTOPOH HauH-
HaeTcs nepecbiika naHHbiX B nepsom uukjae TTAT1. [Tocne kaxxmoi nepechbiikn 1o
kanaay [IOIT comepxxuMmoe peructpa aapeca COOTBETCTBYIOIULErO KaHasla YBeJHYH-
BaeTcsi Ha I. Pa3mep nepecbiiaemoro 6/10ka NaHHbIX, YMEHbLIEHHbIH Ha €1HHHLLY, YKa-
3biBaloT 14 MJanliMx pa3psioB perucTpa ynpasJeHHs KaHana, ofeciiednBas nepe-
CbIJIKY MaKcHMaJjbHO 10 16 384 GaiitoB. [lBa cTapuiMx pa3psajna perucrpa ynpasJe-
HHSl OMpEJeJAIOT THI ONepaiHH NepecbiKH B COOTBETCTBHH ¢ Taba. [1.15.

Ta6aunua IN.15

Pa3spann dopuupyemuie
Onepauus KOHTpO/IepoM
Py 15 PY 14 CHrHaAbl
0 0 Bepudukauus 8 uukne [11I1 Her
0 1 UreHne M3 mamaTH MEMR, IOW _
1 0 UTeHHe M3 BHeWwHero ycTpocTsa IOR, MEMW
1 1 3anpeleHHas KoMGHHALHA -

3arpy3ka perucTpoB ajapeca H ynpaeJjeHus kanajos [T ocywecrsaserca no-
6afiTHO C MOMOLULbIO BbiMOJHEHHS TMOCJEe0BAaTENbHO ABYVX KOMaH[ BBOAa BO BHeliHee
YCTPOHCTBO 110 OLHOMY H TOMY >Ke ajpecy cOOTBeTcTBylolero perucrpa. [lepsas
KOMaHAa BbiBOLa OfecneuyWBaeT 3anuicb B BOCEMb MJAALIMX Pa3psiioB perucTpa, a
BTOpasi — B CTapuide pa3psiibi perucrpa. Ecau nopsanok sanucu B 16-paspsanbie pe-
THCTPbl KOHTPOJI/IEPA MO KaKHM-JHGO MPHYHHAM HapyllieH, 1A €ro BOCCTAHOBJIEHHSA
JIOCTAaTOYHO BbIMOIHHTb 3aMHCh B PETHCTP PeXHMa, N0ocJle Yero MOXXHO BHOBb 34TPYXXaTh
pericTpbl aapeca H yrnpaB/eHHS.

Jnis H36exaHHa HeBepHOoil 3arpy3ku Kanasios [1JUIT npu ux nporpamMmuHpoBaHHH
cjeflyeT 3anpeTHTb BO3HHKHOBeHHe mpepbiBanHi B MHKpODBM. [Mocsie 3toro chavana
3arpy>KaioTcsi PerHcTpbl ajpeca H ynpaB/ieHHS KaHa/oB H B MOCJENHIOI Oyepelb
3arpy)xaeTcsi perucTp pexuma KonTpoJuiepa. Henb3s paspewath paboTy KaHaJ0B
[TAI1, ecin B KaHalbHbie PerHCTPbi NpeiBapHTeNbHO He ObiIH 3arpyxeHbl LeHCTBH-
TeJibHble 3HaueHHs MapaMeTpoB MepecbiiKH. Muaue cayuyaiinble CHrHaJbl 3anpoca
TMAIT or BHeIWHHX YCTPOHCTB MOTYT MPHBECTH K H3MEHEHHIO CONEPXHMOrO NaMATH.
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Jas nepecbinku navHbix B pexkume ITAIT BHewHee ycrpoiicTBO dopmupyer
curdan «3anpoc [1OIT», nocrynawwni Ha oauu u3 BxomoB DRQO — DRQ3 co-
oTBeTCTBYlOLlero KaHaJia. Ecan pa6ora kaHasna paspeuieHa, TO B OTBeT Ha 3a-
npoc kKaHaa ¢opmupyer curian «Paspewenne TTOIT» DACO — DAC3. 3ror curuaa
C/Y)KHT TMOATBepXKAeHHeM Toro, 4To ouepenHod uuka [1I1 orBoauTcs BHewHemy
ycTpo#cTBY, BbicTaBuBlIeMy cHrHaa «3anpoc [T1IT». ITepecblika naHHbIX MexAay na-
MATbIO H BbiGPaHHbIM BHELIHHM YCTPOMCTBOM OCYLLECTBJSETCH 10 T€X HOp, NOKa MoA-
nepxubaercs curian «3anpoc [TATT» nau He nosBHTCA 3anpoc oT 60Jiee BbICOKONPHOPH-
TeTHOro BHellHero ycrpoiictBa. Ecan curuan «3anpoc IMAI1» noanepxupaerca Bueu-
HHM YCTPONCTBOM B TeueHHe MepechliKH Bcero 6/0Ka NaHHbIX, TO CKOPOCTb O6MeHa B
pexxume TTIIT makcHmanbHa. OfHaKo B 3TOM CJjyyae MHKPOIIPOLECCOP MONHOCTbIO
6J0KHPOBaH H JIHIIEH BO3MOXXHOCTH pearHpoBaTh Ha CHTHaJbl NPepbIBaHHA HJH OCy-
ILeCTBAATb NporpamMHyio 3arpy3ky KadajtoB [TIT kouTpoanepa. [as Hck/ouenus
3TOr0 BHellHee YCTPOHCTBO, ocyuiecTBasiiollee nepecbiiki B. pexxume TTATIT, moxer
CHHMaTb Ha HekoTopoe Bpems curHaa «3anpoc [11I1» nocie kaxnoro uukaa ITATT.
[pu 3TOM MHKpONpOLECcCOp MepHOLHYECKH TPONOJKAET BbilIOJHEHHE TPOTPaMMbl 110
nocrynienusi oyepeaHoro 3anpoca INJ1I1 or BHewHero ycTpoiicTsa.
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HAILIHMM YHUTATEJISIM

H3pnatenbcTBo «Panio H CBSi3b» KHHIH HE BbIChLIAET.
JInTepaTypy no BompocaM paJHO3JEKTPOHHKH H PaaHo-
JIOGHTENIbCTBA MOXKHO MPHOOPECTH B Mara3HHax HayuyHoO-
TE€XHHUECKOH KHHTH.

Jns cBeneHHs coobllaeM, YTO MO BONMPOCAM MepPeNesiKH
H YyCOBEPLIEHCTBOBAHHS KOHCTPYKUHH HM3AaTeJIbCTBO H
aBTOPbl KOHCYJibTalHIO He faioT. [To 3THM BompocaM cie-
ayer o6pallaTbcs B MHCbMEHHYIO PaJHOTEXHHUECKYIO KOH-
cynbrausio LlentpasnbHoro pagHokay6a CCCP no agpecy:
103012, Mockea, K-12, ya. Kyii6eliueBa, n. 4/2, nom. 12.

H3paTteqbCcTBO He HMeeT BO3MOXXHOCTH OKa3aTb [MO-
MOLIlb B NMPHOOGPETEHHH HYXXHbIX BaM pPaJHOTOBApoOB H He
pacrojiaraeT CBEAEHHSMH O HAJHUYHH HX B TOPTYIOLUHX
OpraHH3alHsaX.

PannoroBapsl no noute BbicblialoT LleHTpanbHas Top-
roBasi 6asa [locbiiTopra (111126, MockBa, E-126, ABua-
motopHas, 50) H MockoBckas MexpecnybiHkaHcKas 6a3a
llentpocoio3a (127471, Mocksa, I'-471, yn. PsbhHo-
Basi, 45).
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