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BreneHue

[IouTM HEBO3MOXHO [OBEPUTH, UTO BCETO JMub 3a 2.5 Tona
dmpma CuHkIlep Pucou B KeMOpumxe mM3TOTOBMIIA M Hpozajia OKOJIO
500 reICc. MukpokoMmIboTepoB. BecHom 1980 1. 6mur  paszpaboraH
MukpokomnsioTep ZX-80. PaspaborTka 3TOM MAWMHE SBUJIACH OOJIBUIMAM
YCIIEXOM, T[IOCKOJIbBKY 3TO OBIJI [NEPBHM CPABHUTEJIBHO NENEBHI MUK-
pPoKOMIIbIOTEP OJa Juobureser. OIXHAKO, Knue CuHkIep m ero Jjabo-
paTopmsa maroToBmia mMammHy ZX8l Bcero 3a ommH rozm. 3Ta MOIeb
Obla OoJiee COBEplleHHOM no cpaBHenuno ¢ ZX80 u aBumack passu-
TVEM MUKPOKOMIIBIOTEPA C HU3KMM paspelleHueM, UepHO- BeJibiM 3Kpa-
HOM.

Tenepr Mel mmeeMm ZX-C nexTpym. DTa mammHa Opgia paspaboraHa
no npuHumnny ZX80 n ZX8l. Cpenas 31O, oOupMma CuHKJIEp Pucou
paszpadoTasia KOMIBIOTEP C BEICOKMM Pa3pelleHMeM U LBETHEIM 3Kpa-
HoM. OIHAKO, C COXaJlIeHMeM Hamo oTMeTuTb, uro ZX80 u ZX81
OBLJIVM BEITECHEHEBl, XOTHA oO0Oe ABJAKNTCA [NPEeKPAaCHEMM MawmHamu. OHU
npocTel B paboTe, UYTO NPMATHO IJid HporpamMucra. HO 3TO He 03-

HadaeT, d4YTO CHEKTpyM- TpyIOHasd MallMHa OJ8 I[IOJIb30BaHMA, HO A
YyBCTBYIO, 4TO IOJIS TOI'O, dYTOOBl OT Hee [NOJIydMTh BCe, IoTpe-
OyeTcsa HamnmcaHue O0oJiee COBEPUIEHHHX IPOIPAaMM.

STa kHMIa ObUla HaOMCaHa TaKuM O00pasoM, YyTOOR UMTAaTEJIb
MOT IOOIOJIHUTE CBOM SBHAHMA 01O CHEeKTPyM, I[IOJIydeHHBEE I[I0 IOBYM
PYKOBOACTBAM, NpujaraeMeEM K MammHe, ( Ctms Bukepc ) n  TeM

CaMeIM IOJIy4YMThb OoJiee TJIybokoe NOHMMaHme paboTe co CHeKTpyM
Y MUKPOKOMIIBIOTEpaMU B LIEJIOM.
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1. NpyHUUI PaBOTH MUKPOKOMIILIOTEPHOM CUCTEME
1.1. Ipenuciosue

Bcerzma oueHb JIOOOMEBITHO [NOTPY3UTLCH B UTEHME KHUIM, OTK-
pEHBasg ee TO TaM, TO BIEChH ... Ho xoMIIbTEp ABJISeTCH CaMoMu
JIOTMYHOM MAallMHOM M3 BCEeX MallMH WM KaXineli, KTO IIOINBEITAeTCs CO-
BEPIIEHCTBOBATL CBOM IIO3HAHMS, IOOJDKEH HAUMHATHL C CaMOT'O Hauda-
Ja.

1.2. Tpu B3IUIsSIa Ha MallMHYy

BO3MOXHO ONMCAaThb JI0OYI MUKPOKOMIIBIOTEPHYI CUCTEMY, IIPUHAB
TPY PA3IMYUHBIX KOHLEeNuuwu. IlepBas gBjgeTcsa obuyuM B3TJISIOM  Ha
Ha CUCTEeMY, KOoTOpasd OyHmeT BKJKYATh B ceba GakTUMUeCKM MUKPO-
KOMIILIOTEP M BCIO eI'o IHepudpepun. BTopasg - oONUCHBaeT QusmUUecKue
CBA3M MUKPOKOMIIbIOTEpa. TpeThbsa OIMCHBAET JIOTUKY pPaboOTE KOM-
npoTepa.

KoHuenumus " cucreMmel’, BEPOATHO, YyXe& XOPOIO 3HakKoMa OOJb-
LMHCTBY 4YMTaTeJeln, HO BCe- TakM OHa NPUBOAUTCH, T. K. MOTYT
OBITE UMTATEJM, KOTOPEE He BHaKOMH C cucTemol CIeKTPyM.

1.3. OnmMcaHmue CUCTEME

CaM 1o cebe MUKPOKOMNbITep CHeKTpyM MIpencTaBJIsgeT CcoboM
njacTMaccoBuii kopnyc 233x144x30 mm.

Ha BepxHel uacTu pacnosoxene 40 kjiaBuu, KoOTOpHE 0Opa3yl0T
KJIaBMATYPY.

Cz3anmy pacIoJIOXeHBl BXONHEIE I BBIXOHOHBEIE PA3BEMEl M Pa3BbEM
I0Jig NOOKJIYeHuA OJIOKa NUTAHUA.

Ha OCHOBHOM IedYaTHOMU nnaTe( HH) HaxXoOMTCHA MUKPOIIPOLLECCOpP
Z80 u gmpyrue SJEeMEeHTH, BKJNUYAS OVMHAMMK. [ImaTa HaxoIUTCHA B
ONHOM KOPIlyCe C KJaBMaTypoOM, HO OTIeJIeHa OT Hee. KrnasmaTypa
n MII coemmHeHB MeXOy COOOM AOBYMS JIEHTOYHBEIMM KabDessaMmu.

Cucrema paspaboTaHa TakuMm OOpasoM, WYWTO OHa MOXeT OoTobpa-
XKaThb €e Ha NPUMHTEp UM IOpyroe nepudepumHoe obopyHmoBaHMeE.



1.4. dusMUecKre CBHA3U

Ina mocTyna K OCHOBHOM II€YaTHOM IJjlaTe HeoOXOOMMO CHSATH
BEPXHI KPHIKY C KJIaBMATYPOW, OTBEPHYB 5 BMHTOB CHM3Yy. Hamo
IPOSIBJISTE OCTOPOXHOCTH, UTOOBI He [OpBaTh nBa kKabejs, uiymme
OT KJIaBMATyph. OTKJOYATL MX HE PEeKOMEeHIyeTCs, HO Npu HeoBxo-
OVMMOCTM DTO MOXHO CIeJlaThb. BaxaB MX OBYMS OINMHAKOBEIMM I[1aJI0Y-
KaMy, PaBHOMEPHO BHHYTbH.

PaccMOTpMM Hajiee KaxIbll BJIEMEHT

Muxponpoueccop Z80

STo xpeMHueBent kpucTas ( UNI). OH gaBJIgeTCHA CaMeIM BaXHBIM
13 BCeX BJIEMEHTOB U IIpelHas3HAauUeH IJiS BHIIOJIHEHUS I[IPOI'PaMM.
Mporpamma misa Z80 mnpencraBigeT coBoi HABOP KONOBHIX MHCTPYK-
UM M COIJIACOBAHHEIX C HMMM HOaHHHX. IIpoueccop Z80 paboraeTr Ha
onpeneJyieHHOM YacToTe - 3.5 MI', Y4TO II0O3BOJISET BHIIOJHATH
875000 npoCTEX KOHOBEIX MHCTPYKLUMI B CEKyHOy. Ilpu nojade Ou-
TaHMs Ha MMKPOIPOLIeCCOop, OH UYepe3s HEeKOTOpOoe BpeMs NepexXonOuT
B pabouee COCTOSHUE.

16 K ROM ( nocToaHHas naMAaTh)

llpencrasigeT coboi U obbemoMm 129 K6ur mnm 16 KGanr na-
MATH, u comepxmuT nOporpamMy MOHVMTOPA B MAUWMHHBEIX KOIax IOJisd

Z80.

lIporpamma " MonmuTop 16 K" pasbmra Ha TpM YaCTH.
7 KGamlrT - onepauroHHAas CUCTEeMa,;
8 KBamnT - wmHTepnpeTtaTop Belcuka
1 KbGamnr- TreHepaTop 3HAKOB.
16K RAM ( onepaTMBHaA HaMATb - 03Y)

B craHnaprhoit Bepcumu 16 K C nexrpym wmmeer 8 UlUIloB no 2
K6aiT, wnu 16 KoEur. Bepcus 48 K- COOEPXUT OONOJIHUTEJIBHO elle
32 K6Gamr 03V.

3 n3 8 UllloB namaTm obpasyoT " objgacTb skpaHa”" U OOBYHO
VCIIOJIbBYIOTCSA TOJIBKO IJIS DTOM LIeJN. YerBepTelt UNII npenHa3Ha-
UeH IUid XpaHeHusa Bcex aTpubyTos 768 s3Hakos sxpana (24 crpoku
no 32 cuMBOJIA) M CUCTEMHEX [epeMeHHEx. B Bepcum 16 K ocraercs
CBOBOIHEIM HeMHOTO 6oJsiee 8 Kbanr O3V,

ULA

3To GoJpwoy UUIl, conmepxaumy B cebe MHOT'O HebOosbmmx UYKUIIOB
B Cnexrpyme ULA cBaszana 6Goseme Bcero c¢" obnacTei skpaHa" u
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"obnacTen aTpubyToB" na nonydeHusa TB curHasa.
[TAJI - KOIOMPOBIMK

SroT UUIl monyuaeT uBeTHy®o uHbopmaumo or ULA u mcnombsyer
ee B OGopmMupoBaHMM TpebyeMOoT'O curHajna njasa YKB mMonmymaropa. B
QHTIIMMCKOM Bepcum CHeKTPpyM CUI'HAJ, I[IOJIYUEeHHEM OT MOOYJISTOopa,
HaxomuTca Ha 36- M OeuMMeTPOBOM KaHaJe.

Ha TIIl ODOHNONMHMUTEJIBHO pPasMelleHH. OMHAaMMK, paIuraTop, pery-
JIATOP HAIPAXEHMA, CUCTeMHBle dacel, UUIIel BeIOOPKM ampecos, UUIIE
OybepoB u mOp.

1.5. Jloruka paboTH

CBA3YM MEeXIy Pas3JIMUHEMU 3JIEMEHTAMM MUKPOKOMIBOTEPHOM CUC-
TeMBl OCYHWECTBJAKTCA MO IOpoxkaM [l  uiaM no mpoBOmaM, ¥ Hamo
XOPOWO MPEenCcTaByiaTh cebe UX Ha3HaueHMe.

Muxponpoueccop Z80 moxer obpamarsca k oTmesbHbeM 65536
ampecam namaru (64K). OrpaHMUYEeHMEM Ha HEIOCPEeNCTBEHHYI aIpe-
caumio Z80 asngercsa 64 KGanir. B Bepcum MuMkpokoMmnboTepa 16 K
MOXHO ajpecoBaTnbca k agpecam ot 0 no 32767, a B48 K -
noctynuu azpeca or 0 po 65535. Appec zapmaercsa B Bupae 16- 6ur-
nom xombuHauym. 0 mnpexnmcraenserca xax 0000 0000 0000 0000, a
65535-11111111 11111111, Anpeca, supaHuoe Z80, nocrTymnaior
Ha " AmpecHywn mMHY', cocToAmyn ¥3 16  JMHMIMA, HAXONAIMXCH OPU
BEICOKOM MM HU3kuM HanpsxeHum ( sjormueckwmit "0"  wmnu joruueckas
"1"). Agpec MOXHO yKas3eBaTh AByMda 6Garramm no 8 6wmr. IosTomy
Jobele  maHHele ( MamMHHAS MHCTPYKUMS MM OaHHEE) MOTYT Npem-
craenarbca kak 0-255 B mecarmunom eBume wywm 0000 0000 - 1111
1111 - = pBomuHOM.

Kak 4YacThb JIOTMYECKOM KOHUenumuy CIOeKTPyM, TaKXe Ba)HO
PaccMOTpeTh HOPMAJIbHEIN pPexyM pabOoTH CHUCTEMH U OOCYIUTH = Kap-
Ty namaTu’.

CunkJiep Pucou BrnyckaeT CIEKTPyM C MOHMTOPHOM NIPOTPaMMOM
16K u obecneumBaeT nojib30BaTesNia onepauuoHHon cucrtemom ( OC) wu
uHTepnperaropoMm Beticuk ( UB). Io cymecTBy BO3MOXHO BMECTO
nporpamMel MoumTop wucnosb3oBaTsk Z80 ¢ mporpaMmolr B MaUMHHBIX
KOIax.

Ipy OBBUHOM MCIOJIb30BAHUM OlNEpalMOHHAS CUCTEeMa He Tpe-
BOyeT CO CTOPOHEL IIOJIb30BaTeJIs KakMux-JIMOO  CJIOXHHEX IeWCTBUI.
[losTomy npm pabore CnekTpyM yxe paboraetr VB kKak 4acTb MOHU-
TOPHOM NPOTPAaMMbL  [IOJIB30BATEJb MOXET Cpas3y BBOAUTL MM BH-
IOJIHATL BeMcuk- nporpaMMmy - HoanporpamMmon UB.

SamerbTe, urTo Z80 cam mo ceBe HEe MOXET BHIIOJHATH BelCUK-
nporpamMMy, a TOJIbBKO MOHMTOPHYK NPOTPaMMy, OPEICTABJIEHHY B
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MammuHEIXx Komax Z80. JVickiwueHueM gBJISeTCA NpOoTpaMMa B MAallMH-
HBIX KOIax, HalMCaHHAas II0JIb30BaTeJIEM.

Kapra namMaTu cTaHmapTHOM Bepcum 16 K npenmcraBiieHa Ha puc
1.1 u pmamee KOpPOTKO omnmMcaHa

ROM obracTh

16 KROM, comepxamme OC, UMB m renepatop 3Hakos ( I'3), pac-
nojlaranTca B anpecax 0-16383 (16- prunsie 0000-3FFF). B ampece
"0" xpaHUTCH CTAPTOBLEI amgpec NPOTPaMMEL B KOHAX.

KapTa namMaTm sKpaHHOM obJjacTu

6 K nmamaru c 16384  mo 22527 (4000-57FF) oBecrieunBaeT BH-
COKOe paspemeHue Ha TB. BaxHO, UTO PaCIOoJIoOXeHue " 3KpaHHOMI
obnactu" sadmkcupoBaHO B annaparype CHEKTPYyM M HE MOXET Me-
HATHCHA NPOTPAaMMHO. JMeeTcsda B3aMMHO- OOHO3HAYHOE COOTBETCTBUE
BCex OUTOB 0BJACTM M Todek skpaHa TB, ¥ clelyolue BHUUCIIEHUI
MOKAa3HBaKLT, UTO umcyo 6uros 6 K nmamaru - 1024 x8x6=49152 ( 6u-
TOB).

KomuuecTso Barntros B 24 crpokax skpanHa ( mo 64 Touxkm Ha

cuMBOJI) pabBHO 32 x24x64=49152 ( Touek).

32767 7FFF T'paduueckas obyacTh P-RAMT
[oJib30BaTeIA

32600 7F58 UDG

32599 7F57 RAMTOP
Crexk
MallMHHEI CTEK
PesepBHasa NaMAaTh STKEND
CTeK BHEUUCIUTENS STKBCT
PaGouas 06JacThb WORKSP
OBJslacTb permaxkTopa E_LINE
OBJlacTh IepeMeHHBIX VARS

O6nacTe Belicuk- nporpammel PROG
ObsntacTe MHOOPMALIMOHHBIX

KaHaJioB CHANS
(23734 5CB6 [laMATb MUKPOHAKOMNUTEJIEN)
23552 5CO00 CucTeMHBEe [IepPEeMEHHBE
23296 5B00 Bybep neuatwm
22528 5800 O6nacTe aTpudyTOB
16384 4000 O6yacTe SKpaHa
0 0000 ROM obacTh

Puc.1l.1
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9kxpaH TB paszsObuT Ha TpU 4YacTU. Juuuam ¢ Homepamu 0-7  co-
oTBETCTBYOT ampeca namatmu 16384-18431 (16- purun. 4000-47FF).
Jimuusawm 8-15 - anpeca 18432-2 €497 (16- pwun. 4800-4FFF). Jin-
umam 16-23 coorBercTByloT ampeca 20480-22527 (16- PUYH
5000-57FF).

PaccMmoTpuMm kaxmeie 2 K namartu, xaxk 8 mno 1/4  K6aur o6nac-
Teit. Kaxmasa us 1/4 K obnacrert samaeT 6uTe omHOM cTpoku (256
TOUEK) TPeTM 3KPaHa, HauMHasdg CBEepXy. OTO CHPaBeIJIMBO s
Bcex 24 noll4 K obracreir skpaHa.

ObslacTe aTpuUbyTOB.

OxpaH mMeeT (68 CHMMBOJIOB, KAXIOEA M3 KOTOPHIX MMEEeT OINMH
u3 8 useros" oymarun" ("PAPER"), 8- u useros " uepuumn” ("INK"),
NpM3HaAK MEepPLaHusd, MNPU3HAKY [OBHIUIEHHOM MJIM HOPMAJIbHOM SpPKOC-
TH.

ObylacThb pacnojioxeHa B ampecax 22528-23295 (5800-5AFF),

TIe 3aKOOUPOBAHEL OMTE, [IOCJENOBATEJNILHO ONpenedomye aTpudy T
SKpaHa.

3aBMCUMOCTE MeXIy [JIOWAnaMM CHUMBOJIA U Oaliramu  arpubyra
HECJIOKHAS, T.K. OalThH NPOCMATPUBAKTCA MNOAPSH IJiS KaxXZOW  Jn-
HUM BKpaHa CBEpPxXy BHM3 M CJieBa Hampaso

Butre 0-2 onpemenswnT user ' uepHmia , 3-5 - uset " Bymaru’,
6 - sapxoctTs, 7 - MepliaHue.

Bybep mneuarawnmero yCTpPOMUCTBAa

Sdueliky HaMATM C OecATHMYHEIMM anpecamu oT 23296  mo 23551
(5B00-5BFF) wucnombsywTca kak Bydep nevaTawvmero yCTpoMCTBa.

Srux 256 GaliT DOCTATOUHO IJIA XPaHeHUS C BEICOKOM paspema-
OIEe CHOCOBHOCTBEH 32 CHMMBOJIOB, IpUYEeM OUTE INEPBEX 32 6anToB
COOTBETCTBYKOT CHMBOJIaM BEpXHEM CTpokyu, cienylmme 32 6anra
COOTBETCTBYOT BTOPOM CTPOKE M T. I.

OrMeTuyM, dYTO Oydep MedaTapolero yCcTpoMcTea IIpM HeoOxoIu-
MOCTM MOXHO MCIIOJIB30BATh KakK pabouyin IaMAaTh.

CucTeMHBIe IIepeMEeHHEIe

B 182 guerkax naMaTM C OeCATUYHEIMM azpecamm ot 23552 nmo
23733 (5C00-5CB5) comepxaTcd pas3JMUHLEE CHMCTEMHHE IepeMeHHHEe
Mukpo- 9BM "C nextp"”. NompoBHOE PAaCCMOTPEHME 3TUX [IepPEeMEeHHBIX
OyIeT NPOUM3BOAUTLCHA [0 MEpe BO3HUKHOBEHMUSA HEOBXOIUMOCTM.
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CxeMsl paclipeneJyieHrda IIaMATU MMKpOHaKOHMTeHeﬁ

Sra obJlacTh MNaMATU HAUMHAETCA B SYElKe C OeCATWMYHBEM  af-
pecowm 23734 (5CB6) UM B CTaHOApTHOM MomenM MuKpPo- 3BM cymecT-
ByeT TOJIbKO TeopeTuuecku. OOHAKO, HEeOBXOIMMO OTMETUTH, UTO
3Ta 0BJIACTb MCHOJB3YyEeTCHa TOJIbKO MMOCJE MNOAKJIUYEHUS MUKPOHAKO-
nyTeJsen.

[IOCKOJIBKY 3Ta KHMI'Aa OMCaJlach OO MHOABJIEHMS MMKPOHAKONMTE-
JeM, mayibme oBJIAaCTh CXEeM pPacHpelesyieHMd NaMATH MMKPOHAKONMTEe-
Jel He paccMarTpuMBaeTcd. 3amaB, OIHAKO, C IIOMOILI CUCTEeMHOM
nepemenHort CHANS Henrcrnosb3yeMeni ydyacToOK [IaMaTM, MOXHO 3ape-
3epBMPOBATE B IpelejiaxX IMNOCTOSHHOM NaMATH obJjlacTe OJI8 3TUX
cxem. ( VIHTEpecHOM MNpencTaBJIgeTCa BO3MOXHOCTL MCHIOJIb30BAHMA
obJlacTy CxeM pacnpenelieHMsd NaMATU MUKPOHAKONMTEJIeM IJIS Xpa-
HEeHMA MOJIb30BATEJbCKMX NPOIPaMM, HANMCAHHEIX Ha MAaMMHHOM H3E-
ke).

ObsntacTe MHOOPMALIMOHHBIX KaHAJIOB

STa crneurasgbHas OOGJIACTH [AMATM HAUMHAETCH C SdYelku,  al-
pecyemont cucremuoit nepemenHot CHANS, xoropas cama xpaHuTcs B
auerikax ¢ agpecamm 23631 1 23632 (5C4F-5C50). 3To oBnacThb
[IEPEMEHHOT'O pasMepa; 3aKaHuUMBAETCsS OHa SYEeVKOM, B KOTOpPOM
COOEpPXMTCHA METKa KOHIA - necaTuuyHoe sHauenme 128 (80H).

B cTaHmapTHOM MOoIeNM MMKpo- OBM - fe3 MMKPOHAKONMTEeJElN,
3aIaHEl XAaPaKTEPUCTUKU UYETHPEX KAHAJOB. JTO Cllelyouue:

1. KaHan K- mnosBojigseT BBOI HAaHHHEX C KJABMATYPHl U BHBOI
B HMXHOK 4YacTb BKpaHa

2. Kanan S - He mos3BojiseT BBOAA, HO NPeOyCMaTPMBAET  BEH-
BOI B BEPXHOK YaCThb B3KpaHa, KOTOpas MNpM HeOOXOOVMMOCTU
MOXeT OHTL yBeJMYeHAa

3. Kanwan R- Toxe He mnosBoJsigeT BBOJM, HO HOOINyCKaeT BEBOJ
B pabouyn objlacTb NIaMATH.
4. Kanwan P - Toxe He mnosBoJjsigeT BBOJM, HO HOOINyCKaeT BEBOJ

Ha IeydaTailee YyCTPOMCTBO
MHpopMaLMsa O KaxIOM KaHajie COomepxuT 5 OGainr. 310 2 BarTa
anmpeca nporpammel BBoma 1 kon ( omHa OykBa) MMEHM KaHaJja.
UeTEHpe KkaHajla M MeTKa KOHIa o6JjJacTy MHOOPMALMOHHBIX KaHAaJIOB B
CTAaHOAPTHOM MOOeNM MUKPO- OBM zanumawnT 21 gueliky c agpecamu

ot 23734 1o 23754 (5CB6-5CCA).
ObJslacTb NpPOTPaMMBl, HANMCAHHOM Ha SA3bIKe Belcuk

B sTOoM ofbJjlacTM HaMATM COIEepXaTCsa CTPOKM TeKyllelM IpoIrpaM-
MbI, HANMCAHHOM Ha 43bike Belicuk ( ecau oHuM uMenTCcd). Pasmep
ofbJjlaCcTM 3aBUCUT OT KOJMUeCTBa CTPOK B Tekyllel IpoIpaMMe.

HauasbHasa sgueyka oOJlacTM alpecyeTcsa CUCTEMHOM IepeMeHHOM
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PROG, xoTopas conepxurcs B sueikax c azgpecamu 23635 u 23636
(5C53-5C54).

B CTaHOApPTHOM MOIEJIM COIEepPXMMOe CUCTEMHOV IIepPeMEeHHOM
PROG -23755 (5 CCB), eciM TOJNBKO HE WUCHOJIb3yeTca OBJacThb
CXeM pachnpenesyieHrsa MNaMaTV OJi9 MHOOPMALMOHHHX KAaHAJOB.

B sTOM 0BJlacTM CTPOKM MNPOTPAaMMEl, HANMCAHHOM Ha Belicuke
XpPaHATCA B CclenyoileM dopMare

B nepBHX IOByxX OanTax KaxXIoM CTPOKM COIEPXUTCS HOMEP
crpoxm ( mepBEt GalT - CTapmMii, BTOPOM -  MJIamOIMii).

B TpeTbeM M UETBEPTOM 6alTax COHEPXUTCHS IJIMHA OCTaJIbHOM
yacTu. Ha 2TOoT pas Miagumi OalT PAaCHOJIOKEeH [epel CTapIMM.
InHa OCTaJIbHOM YacTM - DSTO UMCJIO 0aMTOoB C NATOIO IO KOHeU-
uer cumsost ENTER BxoouuresnsHo.

Iaspme pacrnojioxeHa cama CTpoka NporpamMe. g obo3Haue-
HMSA HEKOTOPHIX CUMBOJIOB MCIIOJIb3YITCH KOIH, paspaboTaHHBE OGUp-
Mot " CuHkjiep Pucou"; 0jg CTaHOAPTHHX LUUOPOOYKBEHHHX CUMBOJIOB
- xomer ASCII.

Nocnenuuit Gaur crpokmu Bcerma ENTER.

B npenesiax OINHOM CTPOKU, HaOMCcaHHOM Ha Bercuke, oTIelb-
HEHIE ONEePATOPH pPa3desieHb IBOSTOUMSAMM - mecATHUHElM xonm 58
(32). Ipyrmx MeTOK IJid pas3lesieHMs ONepaToOpOB HEe MNpemyCMOTpe-
HO. 3aMeTuM, UYTO €CJIM B CTPOKe, HaIMCaHHOM Ha DBelcuke
UMeeTCcHd OEeCATUYHOE UMCJIO, OHO XPAaHUTCH B BUIE COOTBETCTBYI-
mux cuMmboJios ASCIl ¢ nocnenyommmM cumsosom NUMBER - mec. xonm
14 (OEh) B BMOe ZmecaTHMUHOTO uYMCIJa C [JIaBALWEN 3anaToM, Hes3a-
BMCUMO OT TOTO, OyIeT JM 3TO UMCJIO C I[JlaBanllel BanaTol MUiu
LeJyioe umMcijio m3 mHTepsajsa - 65535 no +65535. TaxyM OBpasoM,
IJIS KaxIOTO HEeCATWMYHOTO 4YMClla, BKJIOUEHHOTO B NPOTpaMMmy,  Ha-
NMCaHHy Ha Belicuke, Tpebyerca 6 6OaliTOB OONOJHMTEJBEHOM IaMs-
TU.

[lpMBEeICHHAA HMXE IOMOHCTPALMOHHAA NOpOTpaMMma I[1OKa3LBaeT
PacCMOTPEHHEIE BhIIEe OOJIACTM B CBOEM OOJIaCTM [IaMSITH.

[lporpamMMa, IEeMOHCTPUPYKIAS OOJIACTB MPOT'PaMMEL
10 FOR A=23755 TO 23817: PRINT A; TAB 9; PEEK A ;
TAB 15; CHR$ PEEK A: NEXT A
RUN

ObJylacTe NEepeMEeHHBIX

HauanbpHasa sdelka 3ToM objJacTM Bcerga algpecyeTcs CUCTEM-
uot nepemenHo VARS, koropas comepxmurca B gueMKkax NaMaTU C
mecarmuHeMy anpecamu 23637 1 23638 (5 C4B-5 C40Q).

OTMeTHuM, YTO B MMKPO- 3BM anpec HaudaJIbHOM sSYeVKM o0JacTu
[IEPEMEHHEIX HE M3MEHSEeTCs [IPM BBIIOJIHEHMM JIIOOM MNPOTI'PaMMEl, Ha-
IMCaHHOM Ha Belicuke. B TOo xe BpeMda, ee pa3Mep Bcerla mu3Me-
HAETCs NPM 3alaHMM HOBHX IIepeMeHHBIX.

B nociyemHeym duelke o060JlaCTM BCeTa COIEPXUTCS MeTKa KOHLA
- nmecatuunni cumsos 128 (80).
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[IpyBeneHHas BHUE OIpoI'paMMa IIOKasHBaeT o00JacThb MCIOJIb3ye-
MBIX B Hel nepeMeHHHX ( a MMEHHO, YNpaBJAKIEN NepPeMeHHOM UMKJa
FOR-NEXT).

[lporpamMMa, IOEMOHCTPUMPYWIAs OOJaCThb IIePEeMeHHBIX!

10 FOR A =23804 TO 23823: PRINT A; TAB 9; PEEK A :NEXT A
RUN

ObylacTe pemakTUPOBAHUA

HauanbpHasa sdelka 3ToM objacTy, comepxallel BBEOEHHY WM
pemakTupyeMyln CTPOKY, HaNMCAaHHYI Ha Bercuke, BCcerma aznpe-
cyercsa cucrTemHon mnepemenHount E-LINE, KOTOpas COINEPXUTCH B
Auerikax C gecATudHbeMu agpecamyu 23641 123642 (5 C59-5 Cc5R). B
cilydae, KOTJa Ha HIWKHEM 4YacTM B3KpaHa TeJIEBM3MOHHOTO OMCIJIeSd
oToOpaxaeTcs TOJIbKO Meplamomuii Kypcop, O0JacTb pelaKTHUPOBaHMUSA
3aHMMAET TOJIbBKO TPMU SUeMKM. B IepBOM suyeMrke, aIpecyeMoM Tak-
xe cucremHon nepemenHoi K-CUR, comepxurca cumson ENTER, =so
BTOpPOM Auelike - MeTka koHua ( mecarmunent xonm 128,  wmm 80H).
HyxHSAS 4YacThb B3KpaHa IIoJIydaeTCs [IPUM KOIMPOBAHUM U OTOOPaxXeHUMU
pPelakTUPyeMOM CTPOKU.

[lonobHasa npolenypa MCIOJNb3yeTCsS HNPpM OTOOpaXeHUM CTPOKIH,
HAMCaHHOM Ha Belcuke B HMXHEM UYaCTM DKPaHa C IIOMOUbI KJIaBU-
mu EDIT. Tlpexme Bcero o6iacTh pPemaKTUPOBAHMA pPacCHMpPaeTcd Ta-
KM 00pas30M, UYTOOH [IOMECTUTb BCIO CTPOKY. 3aTeM MNPpOU3BOIUTCSH
KONMPOBaHME CTPOKM U3 OO0JIaCTM pelaKTMpoBaHMA B objacTte 0O3Y,
COOTBETCTBYWIYI HIXHEM JYacTyu DKpaHa Iucnies. Ha nocrienHeM
3Tane M3 KOIOB CMMBOJIOB GQopMupyeTcs M300paxeHMe C  BBICOKOM
paspemamnmel CIOCOOHOCTHIO.

IIockoJIEKY OOJIaCTb pelaKTHMPOBaHMA ABJIAETCH IMHaAMUUECKOM
0BJI1aCThIo, M3MEeHAIeNCcs NPM KaXIOM MCIIOJIb30BaHUMN, TO Ha JaH-
HOM DBTalle pacCMOTpeHus MUKpOo- OBM Heunenecoobpa3HO HNPUBOOUTH
obpaszel OeMOHCTPAaLMOHHOM MNPOTPaMME, HallMCaHHOM Ha Bercuke.

Pabouas obJjacTh OHaMATU

9Ta o06JlacTh NaMATM MCIOJIB3YEeTCHA IOJIA Pa3JIMYHEIX LeJel, Ha-
nNpuMep, IOJsA BBOIA IOAaHHHX, COEIMHEHMA CHMMBOJIBHEIX CTPOK U T. I.
HauasbHasa gueyka 3To¥ o6JlaCcTM algpecyeTCs CUCTEMHOM IIepeMeH-
uot WORKSP, xoropas comepxmurcs B guerkax C OECATUYHBEIMY anpe-
camm 24649 123650 (5 C61 w5 C62). Ipw sTOM BHOeJSeTCH ydac-
TOK I[NaMATK HeOoOXOoIMMOT'O pas3Mepa. llocye mMcnojb30BaHmMsa pabouas
oBJlaCTh MNaMATM OUMIIAeTCH, T.e. CXUMaeTCsa OO HyJd, dYTO IIOMO-
raeT m30exaThb MCIOJb30BaHMA OOJIBILIETO KOJIMYECTBA AdUeeK, UYeM
5TO HeOOXOoOMMO IJid padOTHL

IIockOJIEKY 5Ta O0JIacThb TakxXe fABJSeTCS OMHaAMMUYECKOM, TO Ha
OaHHOM DSTale PAacCCMOTPEHMS HEeBO3MOXHO MNPMBECTU NPOCTOM NpPUMED
OEeMOHCTPALMOHHOM MNPOTPaMMbl, HANMCaHHOM Ha Belcuke.
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CTexk BHUUCIUTEJIA

HauasibHasa g4yeykKa BTOM OUeHb BaXHOM obJjlacTyM naMAaTu alpe-
cyercsa cucrtemHol nepemenHou STKBOT, KOTOpas COHEPXUTCH B
auerikax maMaTu c nec. azapecamu 23651 u 23652 (5 €63 u5 C64);
KOHeuHas sguelika amgpecyercs cucrTeMuon nepemenunort STKEND, pac-
MMOJIOXEHHOM B Auelkax ¢ anpecamm 23653 123654 (5 €65 u5 C66).

CTeK BBUUCIMTEJS MCIIOJb3yeTCHd IJid XPaHeHUd NATHMOAUTOBBIX
uyceJl C MJlaBaluei 3anaToi, a OPU  PACCMOTPEHUM  CHMMBOJIBHBIX
CTPOK - IUid XPAHEeHMS [ATM OaiTOB MNapaMeTpPOB CTPOKMU.

Crex ob6paBaTeBaeTCca [0 NPUHLUUIY " [NOCJEeIHMM ONMCAaH -
nepsemm cumTan” ("lastin - first out"), U B BepumMHe CTeKa
BCeTa XPaHMUTCHA [OCJiefHee [OCTyNMBIIEE 3HaUYESHUE.

CrobomHasa IaMsaThb

06JlacTh MNaMATY MEXIy CTEKOM BEUUCIMTENS M CTEKOM MUKPO-
OBM mnpencTaBigeT COOOM HOOCTYITHHI I[I0JIE30BATEJID yYaCTOK I[1aMs-
Tu. B cTaHmapTHOM Momenu C namarbio 16 K npu BKIOUEHUM CUCTEMB
B 3TOM 0OBJIacTM MMeeTCs, [0 KpalHell Mepe, 8839 AYeek MNaMsaTH.
OmHaKO, CTOMT T[OMHMTB, UTO HAWMEHbIIEe [PUEMIIEMOE SHaueHUe
OJ19 OuMCTKM namMaTtu pasHo 23821, wu sTa guelika ymajieHa OT CUC-
TemHort nepemennon RAMTOR ua 8878 6anr.

Crex MMKpO- 9BM

Muxponpoueccop Z80 OOJDKEH MMETh HEKOTOPpYyKl pabouyin o06-
JIaCTh IOJIS MCIOJIB30BaHMA HpM padboTe MMKpPOIpOoleccopa - Tak Ha-
3BIBAEMEII CTEK MMUKPO- OBM. YkazaTeyb CTeka MUKPO- OBM B MUKpPO-
npoueccope Z80 BCeIr'Za YyKa3HBaeT Ha I[IOCJIENHKK 3aloJIHEHHYIO

JUYerKy [IaMsITH.
Crex MMKPO- 9BM HaMHOTO NOOpPOOHee paccMaTpMBaeTCs B pas-
mejlax KHMIM, KacCaolMXCs MAUMHHOTO S3BIKA.

Crex GO SUB

Ipu kaxzmom mcnoybsoBanvm umkia GO SUB nomepa crpok umkia
xpanarca B crexe GO SUB.

STOT CTeK B MaMATU pPacTeT BHUS, NpUUeM KaxXIell ampec 3a-
HMMaeT B CTeKe Tpu sSuelkyM. B caMolM BepxHeM duelKe COIepPXUTCS
HOMEp olepaTopa B HANMCAHHOM Ha BeMcuke CTPOKe, K KOTOPOMY
OyoeT BHIIOJIHEH BO3BpAaT. B Clenyolel gyerKe COOSPXUTCS MIIam-
mMy 0ayvT HOMepa LMKJa, a TPeTbey - cCcTapumy OamT.

llpuBegeHHAas HMXE IEeMOHCTPALMOHHAA NpOTpaMMma I[IOKAa3HBaeT
crex GO SUB, wucnombsyeMmulr mia XpaHEeHMS HOMEPOB CTPOK LUKJA
IJi9 Tpex BJIOXEHHHX [IOONPOTPAaMM.
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IporpamMa, znemoHcTpupywmas crexk GO SUB
10 GO SUB 20: STOP
20 GO SUB 30: RETURN
30 GO SUB 40: RETURN
40 FOR A=32597 TO 32589 STEP 1:PRINT A, PEEK A:
NEXT A: RETURN
RUN

IBe sauerkm Hapn crexom GO SUB ecerpma comepxar zHauvenwms 0
n 62 (00h 1 3Eh); m06oe s3HaueHMe MexOy HUMM PACCMATPUBAETCS
KaK HeNeMCTBUTEJIbHEDM HOMEP CTPOKM. B ciydae, €CJM B HanrcaH-
HOM Ha Belcuke nporpamme comepxurcs jumHsaa xkomaHma RETURN,
MUKPO- OBM OCyIWECTBJISET INepexol K DTOM HeOeMCTBUTEJILHOM CTPO-
Ke, B pes3yJibTaTe dYero Ha [ledaTb BHBEIEeTCHA coobmeHue o0 oumb-
ke "RETURN without GO SUB" (" BO3BPAT 6es GO SUB").

lpumeuanue. Paszpaborannasa dupmont Sinclair Research npo-

uenypa pacmengennas GOM SUB ne nosnocTeo CO-
TJjlacyeTcsa C OoDumenprHSTONM.

Cucremuasa nepemenHas RAMTOR, pacnonoxennas B guelikax C
anpecamu 23730 123731 (5 <cB2h u5CB3h), anpecyer sueliky, B
KOTOPOM COIEepXUTCA uucyo 62. DTa guerka CUMTaeTCs [NOCJemHen
A4YerkoM oOJjlacTu fA3bBIKa BelCcuK.

O6JjlacTh 3alaHHBEIX I[IOJIb30BaTeJIeM I'PadUKOB

o Tex mnop, IOKa cucTeMHas objacTb Bercuka He COBUMHYyTa
BHM3 B pesyibTare BumojsHeHusa xomanaer CLEAR, B Bepxuux 168
AYerkax NaMaTy COIEPXMTCH OUTOBOe npencrasjeHue 21 3amaHHOTO
IoJib30BaTesieM rpaduxka

KonupoBaHme B 2Ty o6jlacTb OMTOBEIX NpPencTaBJIeHUM OYyKB OT
A go U gBngercs dacTbio OpPOLUeNypsH MHULMANIM3ALUUU MUKPO- DBM.
3aTeM IIOJIb30BATEJIL MOXEeT M3MEeHUTHb S3TU [IPencTaBJIEHWMs, BBOISA
He 6boJsiee 21 rpadmka

llocynenHsas s4Yelka 3ToM objJacTM Bcerga algpecyeTcs CUCTEM-
uoit nepemenHol P-RAMT, koTopas pacnojioxeHa B guUerkax C anpe-
camm 23732 n 23733 (5 CB4-5 CB5H).

B CTaHOaApTHOM MOIeyM MMKpO- 3BM ¢ namareo 16 K B cucTeMHOM
nepemennon P-RAMT nposxHO comepxarnca 32767 - UYTO CBUIETEJb-
crByeT o ToM, uTo Bce 16 K mamMaTy HaxomaTca B paboueM CcoCTOod-
HUU.

esecooBpa3HO MHOT'IA BBOOUTHL CTPOKY:

PRINT PEEK 23732+ 256*PEEK 23733

npoBepsasd, UTO pes3yJibTaT NelcTBUTesbHO paien 32767.( B momenm
¢ namareo 48 K pesyabTaT moskeH paBHATbcA 65536).
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TJIABA 2. KomaHOe U GyHKUMM Belicuka
2.1. BeeneHue

[IOCKOJIBKY MNPEenNnojlaraeTcs, UYTO UMTATEeJb yXe OOCTAaTOYHO
OMM3KO BHAKOM C SA3HKOM BelicMk Mukpo- OBM " Cnexrp”, npu pac-
CMOTPEHMM KOMaHI ¥ OQYHKLUMM g3BKa BelCUK COCPemOTOUMMCS Ha
BONpPOCax, KOTOPHE HEIOCTATOYHO MNOIPOOHO OOCYXIEHHl B IOBYX PY-
KOBOJACTBAX, BXONAUMX B KOMIIJIEKT MNOCTABKM MMKpPO- O3BM" CmnexTp".

lHTepnperarTop A3bKa Belcuk MuUkpo- 9BM " CrnexTp" npusHaer
50 pazmnuneix xomaHn u 33 dyHkuMM. KpaTKo OCTAHOBMMCH Ha Kax-
IOV M3 HUX. PaccMOTpeHue MNPOBOOUTCH B ajidaBUTHOM MNOPSOKE.

2.2. KoMmaHzme Belcuka
BEEP x,y
IIo »TOM KOMaHIe NOIaeTCsa CMTHAaJl Ha IMHAMMUK, X - OIUTEJIb-
HOCTB B cexkyHOax.y - BLICOTA 3BYKOBOT'O TOHAa, OT JI mnepson
OKTaBH B IeCATHMYHOM nuanasoHe uuces -60 no +69,8. Kaxmoeni ms

ONepaHnoB, X wny, Jmbo oba BMECTE MOTYT OBITH BEPAXEHMUSIMU.
Murepecuo orMeTuTh, uro BEEP He npepmBaercs no wiasume
BREAK.
BREAK Bo3MOXeH TOJIBKO B KOHILE OllepaTopa, CcoIepXalero Ko-
MaHny BEEP.

BORDER m

MMeeTca 8 BO3MOXHHX LBETOB, KOTOPHE MOTYT OHTL [I€pEeIaHbl
TpaHuuHOM obnactu ( Gopmopy) TB- sxpaHa. Vcnosne3ynTcAa LeJbe
umcaa or 0 mo 7. Opnako, gmonyckaercsa mHTepsasn or-0.5<m<
7.5, TmnemM- pes3yJbTAaT BHPAXEHMsd, [NOCKOJBKY M OKPYyTJsgeTcd IO
LLeJIoTO.

lo xomaHne BORDER Brmxomuoit curhan nocrynaer Ha nopt 254
U 3TO MOXET OHTH BHPAXEHO OIEPaTOPOM:

OUT 254 m ( Tne, HanpuMep, M=2- 1maeT KpacHH GOPILP).
Ho OUT u BORDER paznnunen. IseT, nojydaemell OOPOOPOM IO
xomange OUT - "  Bpemenneni usetr’, B TOo BpeMa xkak BORDER gpaer
"nmocrogHumlt" uBeT, xpauHgumiica B cucTemHoi nepemennoit BORDER

( mecaruunenr 23624,16- puunwr 5 C48).
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BORDER u ENTER - nenaer Gopmop KpaCHEBM.
OUT 254,1 n ENTER - 6opoowp 6ymeT BpeMeHHO TOJyOEM, a 3a-
TEeM OMNATL BEPHETCHS B KPACHH LBET

BRIGHT m

9TO mepBas KOMaHOa M3 KOMaHI ylNpaBJIEHMS LBETOM. BCe OHM
MOTYT MCHOJIb30BAaTbHCA KaK KOMaHIE B omneparopax Beiicuka ( B
3TOM Cllydae ux OEUCTBME MNOCTOSAHHO), JMOO BKJIKYATLCA B ONepa-
TOpH [EeYaTy, ¥ TOoTIa WX OEUCTBME PaCIpPOCTPAaHAEeTCd TOJIbKO Ha
IAHHLE ONepaTop nedaTu; M  MOXeT OHTbL BHPAXEHMEM, HO PEe3yllb-
TaT IOJDKeH ObTh LessM umcioMm 0, 1 nnm 8.

py M=8" BHCBeTJIeHHEM OyIeT TEeKCT, NOIJIeXAalM NedaT.

Crenynuye NPpMMEpH MNOKa3BBaKnT 4 pasMuHEIX crnocoba MCIOJb-
soBaHma komanHmsl BRIGHT.

- IOBa M3MEHEHMS APKOCTM MMEKT NOCTOSHHEI XapaKTep:

10 BRIGHT 1: PRINT "Bright": BRIGHT 0: PRINT "N ormal"
- U3MEHEHUS SPKOCTM BPEMEHHH B TEUEHUE ONepaTopa:
20 PRINT BRIGHT 1; "BRIGHT -"; BRIGHT 8; "Norma "

- xomaHna CHR$ - sxBuBaseHTHa

40 LET A$=CHR$ 19 + CHR *: LET B$ = CHR$19 + CHRS$ 8;
PRINT A$; "Bright -"; B$; "Normal”

- rnoMemaeT KOMAaHAy LBETa B CTPOKY II€pPEeMEeHHHX.
Takxe BO3MOXHO MCIIOJIb30BAHME MOCJELOBATEJIEHOCTH!
- pexum kypcopa"E" wu xmasuma "9" - nnsa nonyuenusa BRIGHT 1,
- pexum kypcopa "'E" wu xnaswuma "8" - nna nonyuenusa BRIGHT O
SToT Habop MOXeT OBITH Pa3MEIEeH BHYTPM CKOOOK, T.e&. Mexnoy
OTKPBIBAKIEN CKOOKOM ¥ I[IEePBHM CUMMBOJIOM MJIM KaK €IMHCTBEHHHBM
CUMBOJI CTPOKM. Hampumep:
LET a$="": REM - BHYTPM KaBHUYek HabpaHa BHIIENPUBEINEH-
Hada MOCJEeIOBATEJIbHOCTE C kJjabsumel "9".
Crpoka a$ Gymer wHaneuarana kakx npu BRIGHT 1.

CAT
Ucnonbpsyerca ¢ MukponpmsonoM ( MOAPOBHOCTM OTCYTCTBYIOT).
CIRCLE x,y,z
STa KOMaHIa PUCYeT OKPYXHOCTb pamnycoMZ C KOOPIAMHATAMU

uenTpa X,y. Z OepeTcsa Kak abOCOJIOTHOe leJioe 3HadeHue, axX uy
MCIIOJIBRYITCS KaK umMcJja C ILJIaBaoley =alsaToN. Camasa ©OoJbmas
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OKPYXHOCTb npu pamuyce 88 emmuui nonyuaercs omnepartopom CIRC-
LE 127.5,87,88, a OKPYXHOCTB C HYJIEBEIM PaguyCOM - npencras-
JsgeT coboy HpocTyi Touky. Jliobas koMaHIa LBeTa MOXeT OBTb
Bruodena B onepatop CIRCLE u ee Bimanme Bcerma OymeT BpEeMeH-
veM. [Io HexoropuM craHmapram komauna CIRCLE nososmbuo Memsen-
Ha M HE TOUHAa, HO TEeM He MeHee, OHa OuUeHb [OoJIe3Ha

CLEAR, CLEAR N

CucreMa CHEKTPYyM MMEeT Takoe OoJblioe KOJIMYECTBO ob6JjlacTu
RAM, mocTynHOM nOJig  [OJIB30BATEJIS, UTO BHIIOJIHEHME  KOMAaHIIE
CLEAR camoit no cebe Bpan Jam OymeT nojiesHeM. OOHAKO, pacmmupe-
HME KOMAaHIH BO3MOXHOCTBK mnepememarhb ykaszsaresbr RAMTOR menaer
ee oueHb cmibHOM. RAMTOR yxaseBaeT Ha BEPXHOK T'PAHULLY CHUCTE-
Me Bemicuk u comepxmmoe anpecos Huxe RAMTOR moxer mzmeHsaTbcs,
B TO BpeMmsa kak Jjwboe comepxumoe Bruue RAMTOR ocraercs uespe-
OVMBIM, »Haxe rnocJsie BemoJiHeHusa xomannsl NEW.

HyxHiooo Tpanuity mias N MOXHO BHIOMPATh HEe MeHblle, UeM
23821. Vnaue CnekTpyM BBOAET 3BYKOBOM CHIHAJ. 3TO TOBOPUT O
ToM, uTo oTBemeHHOTO RAM He xBaTaer Ha 3amauy. BepxHel Tpa-
uuuer N aBnsercs nna cucrewms 16 K - 32767, a nna cucrtems 48 K
- 65535. Ucnonsszosanue CLEARN ¢ cooTBeTcTByOmMM 3HAaYeHMEM
BEIBEBaeT noMemeHue crexa GO SUB B obrnacTe, oTBemeHHYHO IJ4
TPaduKM MOJIb30BaTesNd. [IOyUMTEJIbHO BHIIOJHUTL CJeAyKlee yIIpax-
HeHue:

Beectu CLEAR 32767 (1 65535).

NzamennTs kypcop Ha G m BBecTu jurtepn c L mo U.

Haxare xjaeumy SPACE na Heckonbko cexkyHI M HabIoOAThL W3-
MeHeHMVe IpaduKy IOJB30BATENd, I[IOCKOJIbKY KaxIoe HaxaTue KJja-
BMIIM TNPMBOIUT K MCIIOJBb30BAHMI MAUMHHOTO CTEKa

CLOSE
Vicnonb3yeTcsa C MUKPOIIPMBOIIOM.

CLS

3TO0 OdYeHb NPOCTad KOMaHIa, KoTopas MeHbumle, uyeM 3a 1/10
CEeKyHIH BEIOJHAET MHOTO paborum. Komanma CLS oummaer nmcnnert-
HYI OBJlacThb. OHa 3aHyJIgeT amgpeca c 16384 o 22527
(4000-5800h) U cOpacHBaeT GalTe aTpubyToB 1o ampecam 22528 -
23295 (58CC-5AFFh). BalTel aTpubyTOB HEe B3aHyJAKNTCH, a KONU-
pyoTca u3 cucremHon nepemeHHol ATTR-P, xoropas mepememaercs
no ampecy 23693 (5C8Dh) U MOXET OHTh MU3MEHEeHa. B MepeMeHHOM
ATTR-P 6ur 7 oreeuaer 3a " wMepuanume", ©6urb6- 3a" gpkocTs’,
EuTH 3-5 - 3a usetr " Bymaru" u 6Gute 0-2 - 3a usetr " uepHuU".
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CONTINUE

B OospumHCTBEe TpebOyeMeIX CJlydaeB B5Ta KoMaHIa paboraeT xXo-
pomo. Ho koTrma HNOJB30BATEJb BHIIOJHAET HECKOJIBKO KOMAaHJI HEeMo-
CPEeICTBEHHO, KOMIBLITEP BalUUKIUBASTCS M CMOXET BOCCTAHOBUTH
pabory Tosbko mno kiabume BREAK. CymecrtsByer mBa ocobrix acrnek-
Ta KOMaHIHL. IIepBENM IMO3BOJIAET MNOJB30BATEJIO MCHOJBE30BATE B
nporpamme Bericuka omnepatop STOP, u Torma He Tpebyercsa wuc-
nonep3oadue knasuuy BREAK. Ilonb3oBaTesns B 3TOM ciydae MOXET
IPOBEPUTEL MEePEMEHHEE, YCTAaHOBUTE MX, M M3MEHUTL NPOTpPaMMy.
UcnosnbzoBanue oneparopoB STOP u CONTINUE cymecreenHo ofser-
YyaeT oTJanKy NIPOTPaMM.

BTOpPOM acCHeKT MHO3BOJISET IIOJIb30BATEJ0 HNOBTOPSATEH BHIIOJHE-
HME I[OoCJie MCHpaBJieHMsa oumbku. HanpmMmep, eciyM nporpamMMa oOCTa-
HOoBMJIachk mio ommbxke "variable not found", TO MepeMeHHas MOXeT
OLITL OlNpelejieHa B HENOCPEIACTBEHHOM pPEeXuMe M OlIepaTop SBaHOBO
BumosiHeH no xomanze CONTINUE.

Ilects cucremueix nepemenHunx - NEWPPC, NSPPC, PPC, SUBPPC,
OLDPPCux OS PEC - onpenesneHHeEM 06pas0OM BKJOYATCH B BEIIOJHE-
ume xomanmsl CONTINUE.

COPY

9TO OueHb NPOCTAas KOMaHAa. IlOCKOJbKY MNPMHTEP yIPaBISeTCs
SP, Bepxume 22 crpoky TB 3KpaHa MNOCEJIANTCSH Ha NPUHTEpP. JIMHUMK
TB skpaHa BuBonaTca no ouepenu. Komanna COPY omua w3 sHewmHO-
TMX KOMaHI, KOTOPHE OCTAHABJIMBAKT UYaCH PEeajlbHOTO BPEeMeHM Ha
BpeMd BHIIOJIHEHMS KOMAHIE. DTO MOXHO BUIETH M3 CUCTEMHOM Ie-
pemennort FRAMES no u nocne mcnonb3oBaHmMa KOMAHIEL

DATA e, e...

9TO KOMaHOa, KOTOpas MOXET MCIOJb30BATHCH TOJBKO B  IIPO-
TPAMMHEIX CTPOKAaX, ONpenejigeT COMCOK HaHHHEX. XOTHS 3TO U yIO-
MMHAETCs B PYKOBONCTBE, HO HE CTAHOBUTCH SCHBEM, YTO PaACCMOT-
peuure syemeHTOB B oneparope DATA kak BHpaxeHUy saBjigeTcsa OCO-
OeHHOCThI, IOeJjlanmel 3Ty KOMAaHIy OUeHb I[10JIE3HOMN. Bosiee me-

ransuHo cMm. READ u RESTORE.

DEFFNa(a, .., z)=¢e u DEF FN a%$(a, ...,z)=1
Komauma DEF FN ouens MomHasa. Ionb30BaTellb MOXET ONpeme-
naTe mo 52  dysxumii - 26 uMcJoBEIX 1 26 CTpPOKOBEIX. JMeHa, MWC-
rnojib3yeMele 1jid QYHKLUMM, BCEerAa INOJIKHE OBTH OIMHOUHOTO Xapak-
repa (+9$ - IJIA CTPOK), ¥ OHU MOTYT OHITH MMEHaMM, WCIOJIb3ye-

MBEIMM T'He- HuOyIb elle KaK [POCTHE IepeMeHHHE.
CymecTByeT HeDOJIbBIIOE OTPAaHMUEHMEe Ha MMeHa apl'yMEHTOB,
TAaK KaK OHM TOXEe IOJIKHE OLTH OAMHapHmMM JuTepanamu (+$  mns
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cTpok). IlosToMy MoxeT OmHTb He OGosiee 52  aprymeHTOB. Bripaxe-
Hye, olpenejsemoe OGyHKLMENM, MOXeT OBTb JIOOBM, OAOUWMM UYMCIIO-
BOM WMJIM CTPOKOBEM pesynbTaT. OIHAKO, PEeKYPCUBHOE MCIIOJIbL30Ba-
HMYE NpPUBOAMT K Heymnade ( 3TO M3BECTHO aBTOPY KakK eIUHCTBEHHBIM
oyTh K Kpaxy Belcuxa njisa CneKprM)

DIM a(e ... 1) u DIM a$(e ... 1)
1 k 1 k

Komauna DIM ymanger cymecTByomMi MacCUB C TEM XE& MMEHEM
M 3aTeM yCTaHaBJIMBAaeT HOBEIM. UMCJIOBHE MACCHUBL OOHYJISKTCH, a
CTPOKOBHE BalOJIHANTCA NpobejaMn.

B cucreme CHEeKTp BCH MHIEKCALMs HaumHaerTcs cC 1, miau 06o-
Jee TouHo, c 0,5<e<1,5. IJoCTUXeHMEe MHIOEKCOM HYJIEBOT'O 3Haue-
HMA ABJIAETCA OOLHYHOM OWMOKOM, M NPUBOOUT K CooBmeHwuo "SUubsc-
ript wrong". Mcnosb3oBauve B CHEKTPYyME B JIMTEPAJIbHBEIX MacCu-
Bax CTPOK OUKCHMPOBAHHOM IJIMHEl, TOIIa KaK IPOCTas JMUTepalibHad
nepeMeHHasa U3MEeHAeT JIMHY, MOXeT MNPUBEeCTM K Heymade. Ho Hau-
foJjiee MPOCTO, MCIOJb3Yyd B ONpeneljieHuM JIMTEePasibHOTO MacCHuBa
nocjenHui MHIOEKC, Bcerma OUMKCHMPOBATH IJIMHY CTPOKM. DTa OCO-
OeHHOCTE MOXeT OBITh HamboJiee IMOoJIe€3HAa IIPUM yCTaHOBJEHUM GopMma-
Ta TB sxpaHa.

DRAW x,y  DRAW x,y,z

STa KOMaHOa PMCYeT JIMHUI OT Tekymel nozuuum ( HO He BKJIID-
yasg ee) Ha pacCTOAHME X - MO TOPM3OHTaNM, uy- 1O BepTHKa-
. Ecnu apryMeHT Z  ONpefesyieH, PpucyeTcs nOyra BMECTO IIpAMOM
JUHUM. APTYMEHT Z [OJIXeH OHThL ONperesieH B paauaHax, npu Z=Pl
OJIydaeTCsa TMOJIyOKPYXHOCTL. [IpM [OJIOKMTEJIBHHX 3HAYEHUSX Z,
OyTV PUCYITCHA ClpaBa OT TOTO MeCcTa, Ile Owula Ob npaMas  Jiu-
HMA, a OpY OTPULATEJIBHEIX - cJjieBa. Jiobas M3 KOMaHI yIpaBJIeHUS
LIBETOM MOXeT ObTb BkJUeHa B onepatop DRAW, u ee gmencrsue
OyIoeT paclIpOCTPaHATbLCH HAa BPEeMsS BHIIOJHEHMS KOMAaHJIHL

ERASE
Vicnonb3yeTcsa C MUKPOIIPMBOIIOM.

FLASH m

Clie} BTOPad KOMaHIla YyIpaBJIEHUA useToM. Korma oOHa MCIOJIb-
3yeTcd B Belicuke, ee BJIMAHME I[NOCTOSHHO, HO KoOT'Ia MCIIOJIB3yEeT-

CA NpM BKJOYEHMM B ONepaTop MNedaTy, ee BIMAHME - TOJILKO Ha
IOaHHEM OIllepaTop.
Kax mn BRIGHT, wmoxer npunamvars sxavenmsa 0,1 wm 8. Ipn

m=0, usobpaxeHue craTmuHo, npmu M=1 - BKJIOUEHO MepuaHue. Illpu
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M=8 3HaueHye He M3MEeHSeTCs
FOR A=x TOy STEP ¢

Komanma FOR - naubosiee mHTepecHas koMaHnma, ¥ OOHUHO OHA
[JIOXO TOHMMAETCs, XOTS U WMPOKO MCIOJb3YyeTCsd

Bamady, CTOodAlME [Iepen MHTEpPIpeTaTopoM, Opu obpaboTke KO-
Mmaumel FOR, TaxoBw:

a) ymamuThb BCE [EepEeMEeHHEE C TeM Xe& MMeHeM, M JIOee yIi-

paBigoumMe IepPEeMEHHEHE C TEM Xe MMEHEeM,

6) moGaBUTh K CYHECTBYOIMM [MEePEMEHHEM HOBYKH YHIPAaBJISOIYD

epeMeHHyo.

Sra nepemeHHasa Tpebyet 19 ampecoB naMaTu. IllepBelM azmpec
COIEPXUT ¥MMA [I€PEMEHHOM, COOTBETCTBYKIMM OOpasoM IIOMEUYeHHOE.
Cnegmywoume 5 6GaliT comepXaT HadajibHOE 3HAUYeHMe LUUKJIA, XpaHale-
ecs kKak IOeMCTBUTEJbHOE uYMcyio B S Oamnrax. Cremywoume 5 ampecos
- KOHEUHOEe 3HauyeHMe CUeTuMKa LUMKJa, 3aTreMm-b5 GanT npupale-
Hya. Eciu npupameHue He 3amJaHo, OHM COIEepXaT eIMHMIY B Iijia-
BawmeM Bume. IlociyenHme 3 6anra comepxaT MHOOpMALUMIO O LMKJIIE
IepBHE IBa yKABHBAKNT HOMEP CTPOKM, B KOTOPOM 3anucaH olepa-
Top FOR, a nocnenuwus - HoMep omneparTopa B CTPOKE, yBeJIMUEHHEHI
Ha emuHmuy. TakyM oOpasoM, I[IOCJe OKOHUYAHMA LUMKJa, OyIeT BH-
[OJIHATBCHA CJIENyUM ONepaTop, BHE B3aBUCUMOCTM OT TOTO, HAXO-
OATCHA JI¥ OH B TOM X€ CTPOKEe, WJIU HEeT

Ecyy HauvajibHOE 3HAadeHMe, KOHEeUHOEe 3HAadeHMe M WaTl Opupa-
meHud - UeJise uucia m3 mHrepsana -65535  no +65535, To onepa-
uyy BemMosiHanTca Ha 20% 6rcTpee.

Crenywouasa NporpaMMa AEMOHCTPMPYET CONEepPXMMOe yNpaBJIAnlen
nepemenHor komanzel FOR. BamersTe, uro oneparop FOR B crpoke
10 ycranaBiMBaeT NyCTyK [NEPEMEHHY NOI MMeHeM A, KoTopas B
majibHelMeM B NPOTPaMMe He MCIOJIb3YyeTCsd

10 FOR A=1.6 TO 2.1 STEP 0.1
20 LET V= PEEK 23627 + 256*PEEK 23628 -1
30 FORB=1TO 19
40 PRINT B, PEEK (V+B)
50 NEXT B
RUN

Io6asbre 25 LET V=V+25 1 yBumMTe KOHTPOJIBHYK [NEepPEeMEeHHYD
B.

B) TpeThbe IelcTBue, NpPelNpUHMMaeMoe MHTEPIpeTaTopoM,  AB-
JgeTcd BecbMa crneuubpmueckmMm. B CnexTpyM He CyllecTByeT ouMOOK
BHI3BAHHHX yCTAHOBJICHMEM WIATa B HENPaBMJILHOM HalpaBJICHUM. ITO
3HauUMT, UTO CTpoka, nomobHas FORA=2TOO0STEP1 OOMyCTUMA.
OmHakKoO, B IOEMCTBUTEJLHOCTM 3TO MIPUBENET K [IOJHOMY WUTHOPUPO-
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sanuo FOR-NEXT umxia. 5To MoxeT OBTbH [OKA3aHO WM3MEHEHMEM
NPONEMOHCTPMPOBAHHOM BHIIE NPOTPAMME CJIEOYKRIMM OBpasoM:

10 FOR A=1.6 TO 2.1 STEP -0.1
60 NEXT A

¥ OporpaMMa OyneT ycrnemHo paboTaTb, HO IIedaTy HMKakoM He Oy-
meT. 39Ta BO3MOXHOCTE - I[IEPENPEITMBATH dYepes3 LeJEe LMKJE - MO-
XeT OBITh IIPEeMMYILECTBOM, BEeIOb B3TO I[IO3BOJISET PACIPOCTPAaHUTH
orpanuuvenve Ha 0, ¥ MoxeT OBITH HEOOCTATKOM - OXMIAEMEI pe-
3yJIbTAT HE NOABUTCSA BOOOIE.

FORMAT f
Vcnonb3yeTcss C MUKPOIPUBOIOM

GO SUB n

STa KOMaHOa NPUBOOMT K BHIIOJHEHMO MNOANPOTPAaMME, KOTOpas
HauuHaeTCca C HoMepa N MM C MepBOTO HOMEepa CTPOKM, MMellero-
ca B mporpamMe K Bojbmero N. I[lepexomnsl MOTYT OHTL CHEJIAaHHE U
REM-oneparopoM, xoTa mejaTe 3TOTO, BEPOATHO, HE CJelyer.

Komannma GO TO nomemaer azpec nepexona ( HOMEp CTpPOkKM) B

CHICTEeMHEIE nepemennsle NEWPP  n NSPPC, PaCHOJIOKEHHEE B
23618-23620 (5C42h-5C44h). llepexonsl K OllepaTopaM, He SBJIISO-
WVMCH TEPBLIMM B CTPOKE, B OOLYHOM MNPAaKTHMKE HEIOIlyCTVMEL
IFX THEN s

B cucreMme CHNEKTPyM 3HadYeHME HyJIb COOTBETCTBYET JIOTMUEC-
KOMy 3HadeHuno " Jjioxe", a Jjmoboe 3HaueHme, oTiamuHoe or0-  Jo-
IMYeCKOMYy 3HaueHmno " mcrmHa'. KomaHpa BemnojsHgeT 'S n  JI06Be
IpyTMe OIepaTopsl B CTPOKE TOJIbKO, €eCJM 3HadeHue X-" NUCTU-

ua". Komanpa IF-THEN pa6oraer xopomo, HO crenmywomasa HeGoJblas
nporpamMMma HamnMcaHa, 4YToBOH [NOKa3aTh, MCHIOJbL3YyS MNOBTOPHOE Ie-
JIEHME, UTO MNPOMCXOOUT, KOTIa SHAUEHME HUKOTIA He CTAaHOBUTCSH
"noxpr". IlpoBisieMa, MNOABJIAKMASCH B 3TOM Cllydyae, CBA3aHa C IO-
JgydeHreMm B CHEKTpyMe BeJMumHE 2**¥128.

10 LET A=1
20 IF NOT A THEN PRINT A:STOP
30 PRINT A
40 LET A=A/2
50 GO TO 20
RUN

"A" Oyner pacnedatmeaTbcda ( Gonee 5  3kxpaHOB) OO Tex mHop,
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[IOKa OHO He IOCTUITHeT =3HadeHuda 2**128. OnHAaKO, €CJiM CTPOKY
40 nomensats Ha LET A=A*0.5, TO 3HadeHue " Joxe" OymeT HOCTUI-
HYTO.

INK n

STO TpeThbd M3 KOMAHI yNpPaBJIeHMSA LBeToM. Korja MCIOJb-
3yeTcsa CcaMOCTOATEeJIbHO B oneparope Belicuka, ee peMcTBME IIO-
CTOAHHO, a KOI'Ia HaxXOoIOMTCH B OlepaTope IIedaTu - BPEMEHHO
BHaueHue N mMoxeT OuThb 0<=n <=7. BoceMb OCHOBHEIX LIBETOB, MUC-
noJjib3yeMux B CIEeKTPyM, 3aKOOMPOBAHE M 3TO SCHO BMIHO Ha KJja-
Buarype. Mcnombzoeanue INK8 npm neuvarm maer user, xpaHammi-
ca B aTpudbyTax.

Vicnonbzosanue INK 9, OIHAKO, HEMHOTO 6o0Jiee CJIOKHO. LBeT
YEPHMJI CTAHOBUTCH UEPHBIM WM OeJIBIM B 3aBUCHMMOCTM OT LBEeTa
byMaru. Eciu uBeT OyMaru TeMHBI, T.€&. YepHHM, CKHUMN, KpaCHBIN
W QMOJIETOBEI - LIBET UYEpHMJ - OeJyeli, a NPy CBETJIOM LBeTe
Oymaru - 3eJIeHOM, TOJyDOoM, XeJITOM WM OeJioM - LUBET YEPHWUII
yepHbll. JercTBre nocrosHHo komauHne INK  cocrout: nng N=0-7
ycranaesmmeanTcsa 6uTe 0-2 nepemennont ATTR-P; n ona N=8- yc-
TaHaBimBaeTrcsa ©6ur5 nepemennonr MASK-P. Ecim xomaHnma INK
VMMeeT BpEeMeHHOe HeMCTBUE, YCTAaHABIMBAKTCH COOTBETCTBYKIME
OMTE BPEMEHHHX CUCTEMHEX [IepPEeMEHHHX.

INPUT ...

3TO OUeHb MOWHAs KOMaHIa, I[103BOJAKIAad HAaDOpOM OIepaTopOoB
INPUT coBmecTHO C 3JjieMeHTaMy yNpaBJIeHMS [IeUaThl HOOUMBATHCH
XeJlaeMbIX pes3yJsibTaToB. Clemyomas NporpamMMa M0KA3HBAET MCHOJb-
30BaHue cocrasHex onepatopos INPUT. 3BamersTe, uTo xOMaHma
INPUT patoraer ¢ Huxuel ( pemakTOpPCKOl) oOBJAaCThi SKpaHa.

10 INPUT "Name please",A$; CHR$ 13; "Age plea se": B$
20 PRINT AT 5,0; "Name"; TAB 7; A$
CHRS$ 13; "Age"; TAB 7; B$

3TO ueTBepTad KOMAaHIa YyNpPAaBJIEHMS LBEeTOM. Ee sdbexT mMoOxeT
OHITE BpeMeHHEM uiau nocrosHHemM. Ipu INVERSE 1 LuBeTa UYepHUI U
6ymaru MmeHawrca mecramy, a npu INVERSEO-  nHopmanbHOe 3Haue-
HME LBeTa UepHuJI U OymMaru. IIpM NOCTOSHHOM pPEeXrMe [0 KOMaHIe
INVERSE ycranasmmeaerca 5 owur P-FLAG, a npu Bpemensom - 4.
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LET v=e

3TO OCHOBHas KOMaHIa B bBelicuke. [lepeMeHHaH4, BEIOPAaHHAaA
[NOJIb30BATEJIEM, ONPENeigeTCs MHTEPIPeTaTopoM JubO KakK NpoCcTad
nepemenHas, Jubo kak ynpassswomas nepemenHas FOR-NEXT uwmxia,
ambo obpasyeT YacTb Maccupa. llpocTasa INepeMeHHAs MOXEeT MMETh
JIOOBEIE CyWEeCTBYWIME CCBUIKM IJiS [epeonNpernelieHnd U pachnpenese-
HMA HOBOTO MecTa. YHNPaBJIdolas [epeMeHHAas ¥ [IepeMeHHAas MacCu-
Ba OyImeT pasMeleHa, HO He MepeomnpenejieHa. Jlajiee ompenessercsd
BHIPAXEHME, KOTOPOE IHOJIKHO ONpPEeNesMTh 3HAYEeHMEe [IePEeMEeHHOM U
KONMPYEeTCs B COOTBETCTBYyWUIEE MECTO

Bce umMCJIeHHBIE [EPEeMeHHEEe MWMEnT [OATh AaOpecoB, pacrnpene-

JIEHHBIE IJIS OIpPEeNeJIseMOY BEeJIMUMHHL. 9Ta BeJNMUMHA 3aTeM coxpa-
HAeTCsa KaK 4YMCJIO C I[JlaBaolel 3anaToM WM  LeJioe. [IpocTee
CTPOKM MUMEWT IIepPeMeHHY IJMHY, OHa NpencTaBJsgeT CcoBOO¥ UYMCIO

aImpecoB, OTBEIEHHBIX IJIg IIPOCTOM CTPOKM, M 3aBUCUT OT KOJIU-
yecTBa CHMMBOJIOB B CTPOKEe B TeKyIMi MOMEHT. Bce MacCCHMBE CTPOK
“MeT OUMKCUMPOBAHHY IJIMHY, ¥ CTPOKa, IpenHas3HadeHHas IJid
Maccmupa, OyIOeT yMeHbBUAaTbCs, €CJM OHAa I[IPEeBHIlaeT IOJIMHY DSJIeMeH-
Ta MaccCHuBa, M HOONOJHATbHCA NpodejlaMu, €CJM OHa Kopodue (QUKCU-
pOBaHHOM 0OOJlacTH, OTBEeIEHHOM IJid Hee

Crenmyoummyi NpMMep NOKAa3HBaeT IMIPOCTOM IyTb, KOTOPBIM MOXHO
NpPOCJIEenNUTh 3a ODJIaCTh0 IIEPEMEHHOM, U II03BOJIAIMNM I10JIb30BaTe-
JII0 BBECTU pPAI I[IEePEMEHHEIX IJIs HaOJIoIeHMS.

10 REM enter your variable.
20 LET V=PEEK 23627 + 256 - PEEK 23628
30 PRINT V, PEEK V: LET V=V+1: GO TO 30

CremyeT cIejlaTb HECKOJIbKO mnpenjioxeHur mis crpoxwu 10.

LET A=0

LET A=9E4

LET A$="AAA"

DIM A(2): LET A(1)=9E4

DIM A$(5):LET A$="1234567"
DIM A$(2,5): LET A$(1)="AAA"

LIST n

3Ta KOMaHIa IONyckaeT, UYTOo BejuuuHa N mojokHa OBThH paBHA
HYJI0O OO Tex [Oop, noka OHa He OymeT oIpenesieHa OpyI'uM obpa-
30M.

Ecny cTpoka C HOMEpPOM N CylleCTByeT, OHa CTAHOBUTCS TEKy-
mei, M IIoMedYaeTCs CTPEJIKOM >.

VHTepecHOM OCOBEHHOCTBI CUCTEeMH sBjiseTca To, uro LIST
49172, nanpwmmep, Oynmer Taxoi xe, kax u LIST 20.
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LLIST n
STa KOMaHMAa M[NOCHJIAET JIMCTMHT [POTPAaMMbl, HANMCAHHOM Ha
Bericuke, Ha HOpuHTep. Takxe N CTAaHOBUTCS TeKylleM CTpoKow. g
Tex uuTaTesiel, KOTOpHE He JIMIIeHH 4YyBCTBa OMOpAa, WHTEPECHO
ucnonbzosars LIST <> 3 u LLIST <> 2 Y BKJIOYUTHL MX B IPOTPaM-
My.
LOAD

Komauna LOAD mMeeT MHOT'O pPas3jUUHBIX OTTEHKOB, U [NO3BOJIAET
3arpyXaTh NPOTPaMMel BeliCuKa, MACCUBH [EPEMEHHBIX ¥ OJIOKM KO-
IoB.

Boobme, xomanzma LOAD xopomo oceBemeHa B MHCTPyKUuu " IIpor-
pPaMMMpPOBAaHME Ha [3bIKe Belcuk', osTOMy mdajiee MNPUBOIUTCHA OO6-
CyXIleHVe BONPOCOB, KOTOPHE He MPUBEINEHH B MHCTPYKLIMUN.

Undpopmauusa ( xkom uiau nporpamMMa), SanMCaHHHE HA MAaTHWTHOM
JIEHTEe, CONepXaTcsa B OBYX YacTax. IlepBasd NpencTaBisgeT CoOBOl
17- GariToBREIM 3ar0JIOBOK, BTOpasd-" OJOK KOmoOB".

Kaxmas M3 2TUX YacTel MCIOJIb3yeT ONMHAKOBHIM GopMaT enu-
HMUYHHX OMTOB, CONPOBOXIAEMEIX 3BYKOBEM CUTHAJIOM, KOTOPEIM B
IOBa pas3a IUIMHHEE HyJIeBhIXx OuToB. B CHOEeKTPyM MCIIOJb3yeTcsd To-
nosuot mapkep (+DO0  mna sarosmoexoe u+FF nma 6rmoka xomor), wu
3aBepuamnMy 0anT YeTHOCTM II0CJIe 3ar'oJIoBKa M Iocjie OJioKa KO-
IOB.

BJIOK 3aToJIOBKA pPasbmuT Ha OATb UYaCTeM CJeIyolyM O0pa3oM:

1. OmvHOUYHEN GanT mHbOopMauwy, koTopeni pasen "0" nma npo-
rpaMMmel Berticuka, "1" - IJIS YMCJIOBOTO MaccuBa, 2" - oJjsa  Mac-
cuBa cmMBoJsioB u 3" - 0Jjisa BJioKa KOIOB.

2. Crnenywoume 10 6Gamr comepxaT HaseaHve odarsa. HassaHwue,
koTopoe umeeT 6Gosiee 10 cumBOJSIOB, OTBepraeTcd

3. Ira BawTa, colepxaume obuyl OIMHY OJOKa KOIOB. B ciy-

yae MCIOoJIb30BaHMsa Belicuka, o6JacTb NpoTpaMMmbel M OOJlaCTh Iepe-
MEHHEIX COIEepXaTCsa Ha MaTHUTHOM JIEHTeE.

4. Iea ©aliTa, KOTOPEE NJIs NPOTPaMME Ha BelMcuke comepxaT
HadaJIbHEM HOMEP CTPOKM MJM Hadajio Ojsa OJioka KOIOB.

5. IBra OawTa, colepxaume njasa BeMcuk- IpoTrpaMMel OJIMHY OO0-
JacTy nporpaMMel. ' BJOK KOIOB' MNPOCTO 3arpyxaercs B Tpebyemyno

obmacTe 03Y, Kak yKa3aHO B 3ar'0OJIOBKE.
LPRINT

9Ta KOMaHIa BEISHBAET IOCHUIKY SJIEMEHTOB [NedYaTy Ha IIpu-
HTep. g manbHelmero obcyxmeHusa cMm. Huke koMaHmy PRINT.

MERGE f

9Ta KOMaHIAa [O3BOJISEeT 3arpy3MTb Belcuk- nporpamMMmy U ee
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IIepeMeHHEE C MAaTHMUTHOM JIEHTH M COEOMHMTBL C CyLleCTBYyMeM Npo-
IpaMMOM U NepeMeHHBMM. TaM, I'Ie MMeeT MEeCTO TO Xe& KOJIMUECTBO
HOMEPOB CTPOK B O00OMX IporpaMMax, COXPaHSeTCsa TOJIbKO HOBAas
BepcHusa. OTO OTHOCMTCSH TaKXe M K II€peMeHHEIM C TEeM Xe Haz3Ba-
HYEM M TUIIOM.

KomMaHza BHIOJHAeT 060paboTKy HOBOM NpoTrpaMMEl Kak OJoka
OAHHBIX, KOTOPBIM HOOJKeH OBITHL 3arpyxeH B pabouyio objlacTb. Ha-
Jlee, oOJlaCTM OpOTrpaMM CPaBHMBAKTCS CTpPOKa 3a CTPOKOM, M HO-
BHIE CTPOKM KONMPYKTCS M3 pabdoueym objacTM B OCHOBHYI 00JacTb
nporpamMmel.  OBJaCThb IPOTPAMMEL "

nepeonpenengerca’ u pacum-
paercsa”, ecnu HeobxomuMo. IIOCKOJIBKY CTpOKU Belcuka coenrHe-
HEI, nomoBHasa onepauusd COeAMHAET U OBJACTb NePEeMEHHHX.

MOVE f1, f2
IJis MCHOJIBE30BAHUA C MUKPOIPUBOIOM.

NEW

39TO kOMaHIa I[IOBTOPHOTO 3allycka CcHucTeMbl 0e3 W3MeHeHUd
cucTemueix napamerpos RAMTOP, P-RAMT, RASP, PIP, n UDG. Ompe-
IOeJIeHHBEIE TIOJIb30BaTeJIeM TI'pabMueckme CHMMBOJIE, TakKxe He cOpach-
BAnTCH.

NEXT a

STa KOMaHZa HOOJKHAa PacCMaTPUMBATHLCH KaK KOMaHIa, BEIIOJ-
aomasa padory B umrige FOR-NEXT, B xoropoMm ynpaeisemas nepe-
menHas ycranossena ( cm. FOR  Bome). 3rane, Briouaomme B cebs
srmosiHeHue xomaHnel NEXT, crenyoumme

a) yhnpaeJjgplas IepeMeHHAas PaclojioxeHa B OBJIaCcTu NepeMeH-
HelX, U BeamumHa STEP no6asnsercas x VALUE, BHe 3aBMCHUMOCTHM OT
Toro, saengerca STEP nonoxuTenbHBEIM MM OTPULIATEJbHBM.

6) mnanee nosas VALUE nposepsercs ornocuresnsuo LIMIT, HO
3mech cienyeT ob6paTuTh BHMMaHue Ha 3Hak STEP. Ecmu LIMIT
NpPEeBHIIaeTCsd, TO HEBO3MOXHA HMKAKad IajibHeMmas OpraHu3aLmrd
umkJos - kxomaHma NEXT saxonuena. Opguaxo, ecsm LIMIT He Joc-
TUTHYT, BHIIOJIHAETCA HmajbHelmee npoxoxneHme uuxiaa FOR-NEXT.

B CnexrpyMm VALUE Bcerma yeenmmumeaeTcsda OO TOTO, KakK BH-
MOJIHAETCA NPOBEepKa OTPAHMUUMTEJIS, CJeNoBaTeljibHO, koHeuHas VA-
LUE nocsne oxonuanma umksa FOR-NEXT, 6ynmer Bcerma 6osbume, ueM
LIMIT nna oTpuuaTenbHONM.

OPEN

IJji9 MCHOOJIB30BAHUA C MMUKpompamsom. OIHAKO, BO3MOXHO OT-
KPHBATEL M SBaKPHBATL NOTOKM HAHHHX CJSIyOIMM OOpPaz3OM:
Ucnonessyiire crpoky PRINT #5; "works?" “ OHa He OymeT pa-
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foTaTs OO Tex MOp, [OKa IOTOK NAaHHEX He OTKPHT MCIOJb30Ba-
umem crpoxm OPEN #5,"S". Crpoxka CLOSE#5 sakpeBaeTr mnoToK.
Cremywoue CTPOKM [MOKAS3HBAKT BBOI C KJIABUATYPH M BHIBOI Ha 3K-
paH TB.

10 OPEN #5, "K"
20 INPUT #4; A$
30 OPEN #5; A$
40 PRINT #5; A$

OUT m,n

STa KOMaHAa I[I03BOJIAET I[IOJIB30BATENI0 I[IOCHJIATH CUTHAJE Ha
BEIXOIOHOM nopT CrnexTpyM mu3 Bbelcuka

B nyuxre BORDER ( cM. Bhme) Opulo noxaszaHo, kak nopt 254
YIOpaBJgeT LBETOM PaMKM, Pas3HHE LBeTa NPUBOOMJIMCL IJIS CJydaeB
orn=0 mon=7. B 1o %e Bpemsa, nopt 254 Taxkxe MOXET MCIOJb30-
BaTbCHA IJid yINPaBJIEHUS 3BYKOBEM IMHAMUKOM, U CJEAYKIAd [IpO-
TpaMMa [OKa3HBaeT, KakK 3TO HOejlaTh. [lporpaMMa MHTEPECHO I[OKa-
3EIBAET, KAaK BO3MOXHO MOJIYUYMTL OLEHKY BPEMEHU, Tpebynlerocsd
CHeKkTpyM IUld MHTEepHpeTauuM OIepaTopa, Tak Kak OBCTPHI onepa-

TOP HOACT BHICOKMM 3BYK, a MEIJIEHHBM - PAO WEJYKOB.
10 OUT 254,23: ; OUT 254,7;, GOTO 1 0
B mporpamMMe olepaTop, IIPOBEPSeMEl II0JIb30BaTeJieM, MOXeT
6oeTh, Hanpmmep, Takwum: PRINT;:;, RAND;, LET A=0:, nnu POKE
00:.

B nporpamme OUT 254,23 He mcnonbsyeTcs 3BYKOBOM IOMHAMUK,
a BOUT 2547 - ucnojyb3yercs. Ornepauys IOBTOPSETCsS OUeHb
OLICTPO, UTO IaeT 3BYK.

B panbHelMmeM, OpPM HaJdMuMM yCTPOMCTB BBOmal BEIBOIA, KOMAaH-
oa OyIoeT MCHOJIb30BaThbCAa OOJiee YacTo

OVERn
9TO nATas M3 KOMAaHI 3JIEMEHTOB LBETa
Ee mericTBMe MOXeT OBITH I[IOCTOSHHBEIM MJIM BPEMEHHHEM. Eciu
ucnosassyerca xomanma OVER 1, TO MocJelmoBaTesibHAd [edaTb Oy-
meT BHNOJHATBCH 00" emmuHenmem no komaHnme XOR ¢ yxe cymecrByio-
wvM cuMBoJioM. Ipm BemosHenuu XOR 6ur nepebpacuraercs - ycra-

HOBJIEHHBEM OUT cOpaceBaeTCs

pu mcnonepsoBanuy OVER O Bce OwmrTe B maHHOM oOJacTu CuUM-
BOJIa OynyT TrpadmueckmMmu.

BamersTe, urto npu OVER 1, ecnu cumMmBON mim crTpoka Hameua-
TaHBE IBAXIL, OHM UCUE3HYT, T.e..

10 OVER 1: PRINT "A"; CHR$ 8; "A"
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rne CHR$8- ®osepar Ha omHy mosuumio B CcTpoke. Burl nepe-
menno P-FLAG -  ynpasnaommnt diar OVER.

PAPER n

STO mecTas U IOCJEeNHAS KOoMaHOa yIpaBlieHus LBeToM. OHa
MOXeT OBTb [OCTOAHHOM MM BpeMeHHONU. Kak u B cayuae INK, xo-
manna PAPER moxer ucnomnezsosaTreca or N=0 po n=9.

llpy N=8 ycTaHaBIMBAETCH PEXMM BLHCBEUYMBAHMSA, U LBET OyMa-
v objlacTy IepemaBaeMoro CUMMBOJA OyIeT OoCTaBaTbCa HEU3MEH-
HEIM. JMcnone3soBaHue komaHisl PAPER 9 aengerca oueHp [OJIE€3HEM
npu obopmienur zaryaeuii. Komanma PAPER 9 ycramasmusaer, dTo
upeT OymMarm B OOJlaCcTM BEBOIA MHOOpMaLuuy OyHOeT KOHTPACTHEIM I10

OTHOWEHMI K MCIOJIE3YyEeMOMYy LBEeTy 4YepHmy. CJenoBaTeJIbHO, IIpu
CBETJIBIX UEPHWUJIAX - BEJIeHHX, TOJIyOhX, XEJITHX U OeJbx - OyMara
OyoeT UepHOM, HO NPV TEeMHHIX UEpPHWUJIax - UepPHBIX, CHHUX, KpPac-
HEIX U OMOJIeTOBHIX - Oymara OymeT OeJion.

daxTrueckoe gmericrBue " nocrogauHor komaHnel PAPER asnser-
ca: pnan=8 ycraHoBuTe 6uTH 3, 4,5 nepemennort MASK-P, u nnsa
Nn=9 - ycraHosuTh, 6uT / nepemenHoint P-FLAG, a nma n=0-7 - yc-
TaHOBUTL OUTH 3,4, 5 nepemenHont ATTR-P.

PAUSE n
Sra xomauma HALT  ocraunasnusaer Z80 Ha N [OIpPEepHBaHMIA.

EnuncTBeHHass paboTa, KOTopas BHIIOJHAETCS 23a BpeMs Iay3H,
3aKJI0YaeTCs B BHIIOJIHEHMM [IPOT'PAMMEL I[IPEPHEIBAHMSA  KJIABMATYPHL.
[lepuon mnays3e 2aKOHUMTCS [OCJe N [OpepelBaHMI MM [IPM HaXaTUM
KJIa BUILIN.

PLOT x,y

SkxpaH CnexkTpyM npencrasigeT coboi 256176 smemMeHTOB M306-
pPaxeHmrs, KaxXOel M3 KOTOPEIX MOXET yNPaBJATbBCH OTIASJIBHO KOMAaH-
nom PLOT. B o6runoit pabore komauma PLOT  ycranosuT 6ur 03V,
COOTBETCTBYWLIMUM OUTYy BJIeMeHTa U300paxeHNs. KomaHnzma meJjaerT
TaKXe B3TOT 3JIEMEHT M300paxeHMsa TeKylM B CHMCTEMHOM IIepeMeH-
noir COORDS, xoTopeni s3anmchHBaeT KOOPAMHATH INOCJIEOHETO 3JIEMeH-
Ta M300paxXeHMs.

JoBoM M3 LUBETOBLIX 3JIEMEHTOB MOXET MUCIIOJL30BATLCA B KO-
Mange PLOT u ucnombsosanue OVER 1 moxer npusectn x "UNPLOT",
aINVERSE 1 - x "NOPLOT".

POKE m,n
oTa KOMaHIIa I103BOJIdeT IIOJIB30BATEJII0O BEIBOIOVMTHB 3HAUeHMA I10

agpecaM HeNoCpPeACTBEHHO B HaMAThL CHeKTpyM. 3HadeHMa M MOxXeT
npuamMaTrs ot 0 mo 65535, HO ommbka He QUKCUPYEeTCH, eCJau Io-



-29 -

JIb30BATEJb MHTAeTCAd BBECTU 3HAdeHMa B [I3Y.N MOXET MNPVHMMATE
sHauenmsa ot -256 pmo +255. 3Buauenms or 0 po 255 BBOmATCA He-
NOCPeACTBEHHO, a K 3HadeHuaMm ot -255 no -1 npubasisgercs

+256.
PRINT ...

9Ta KOMaHOa MO3BOJIAeT I[IOJIE30BATEJND BEBOIMUTL CMMBOJE Ha
skpaH TB. DJeMeHTH OTAEJNAKNTCHA APYyD OT Apyra pas3mesMTeJIaMu.
B B3JIEMEHTH BHIBOAATCH nompam, " - BLHINIOJIHAETCA Tabysaumd
K clenyoueli NOJIOBMHE cTpokm, ["- Ie¥aTe B Hadajle cJenyplein
cTpoku. IIO3MLMIO 3KpaHa MOXHO TakKxXe yKaswBaTh C mnomombin TAB u
AT.

SJIeMeHTH HeYaTy MOTYT OBITE SJEeMeHTaMM LBeTa, »OelicTBue
KOTOPHIX OyHOeT BPEeMEeHHEM, UMCJIOBEIMU BHPAXCHUAMM, WM Habopamu
CUMBOJIOB. 3aMeTbTe, 4YTO BCe OSJIeMeHTH LUBeTa, pasleliuTelM U
yhnpasJjieHre TadyJgumelr MOTYT OBTb BBIIOJHEHE MCIOJb30BaHMEM
coorBeTcTRyluMx 3HadeHutr CHR$ u 370 MoxeT okasarTbca mnojes-
HEIM.

RANDOMIZE n

3Ta kKOMaHIIa yCTaHaBJIMBAeT 3HaueHMEe CUCTEMHOM I[IepeMeHHOM
SEED, pacnonoxennott B ampecax 23670 123671 (5C76,5C77). Ec-
g N He 3amaHo, 3Hauenuve gna SEED  Geperca us meyx mmamumx
tarroe FRAMES u mMoxeT paccMaTpMBaTbCa KaK — CJydalHOE UMCJIO.
Ecau N 3apmaHo, Torma STO 3Havenme konmpyerca B SEED. Insa
majibHEeMeTo yTOUHEHMA pabOoTH T'eHepaTopa [NCEeBAOCIIyUYalHEX ulu-
cen cMm. Hwmwxe o¢yHxumo RND.

READ v1, v2, ...

9Ta KOMaHIa McloJb3yerca BMecTe co crnuckom DATA u moxer
paccMaTpuBaThCHa Kak HeckoJsbko komaurnm LET.  Smementer 8 DATA
ABJIATCA BHpaxeHuamy, a siemenTl B READ - nepemennemMyn, xoTo-
PEIM 3TO BBEPAXEHUE NPMCBAUBAETCH

CoobuieHmne 06 ommbKe IOABRJISEeTCs, €CJIM HeT COOTBETCTBUS
MEXIy [NEePEeMEHHBEMM ¥ BBIPAXEHUSIMMA.

3ameTbTe, uTOo B onepartop READ MoOXHO BKIOUMTL HEONUCAHHBE
pahnee nepeMeHHele. CucreMmHas nepemenHas DATADD, pacnosioxenHas
B ampecax 23639 u 23640 (5057 n 5058h) wucnosmesyerca mna yka-
saHusa B cnucke DATA. IlepBoHauallbHO yKas3aTeJjlb yCTaHABJIUBAETCH
Ha azpec Hauvajia oBJlacTy¥ NpOoTrpamMMel ¥ COpPAaCHBAeTCS B 2TO 3Ha-
uenme no RUN.

REM

3TO noJjie3Has KOMaHIa, Tak KaK IIO3BOJIS€T BHOCHUTB KOMMEH-
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Tapuu. Bcsa CTpoka IIOCJIe Hee pacCMaTpMBaeTCs Kak KOMMEeHTapun
Y He MHTEpPIPeTUPYEeTCH

RESTORE n

9Ta KOMaHIa McloJib3yerca BMecTe co crnmuckom DATA u orHO-
cuTca kK omHoMy wiam HeckosbkuMm DATA.

Ecou Nn=0, To nepemennas DATADD ykasmBaeTr Ha azmpec nepen
obJlacTh NPOTpPaMMel. Ecau N omnpemesieHo, TO yKas3HBaeT Ha ampec
cTpoku Belcuxk c HOMepoMN, ecyiM OHa CylleCTByeT WM Ha OJu-
KaAMIyn [NOCJIe 3TOTO HOMEepa.

Ecou n>9999 ( cament GOJNBMON pa3pemeHHH) HOMEp CTPOKu Beli-

"

CUK), WM yumen"  3a mociemHuii HoMep mnporpamme, To DATADD
YKa3bBAET Ha MNOCJEIHMIA ampec B OOJACTM IPOIPAaMMEL

RETURN

llo 3TOM KOMaHOe M3BJIEKAETCH BEpxXHee 3HaueHMe U3 CTekKa
GOSUB. Eciir ofpameHre KOPPEKTHO, MHTEPNpeTaTop OyHeT BHIIOJ-
HATHL 3TO yTBEpXICHME CJedyluyM. JHade OyIeT BHIOAHO COOBIEHUe

o6 ommbke: "RETURN" 6e3 "GOSUB".
RUN n

STa BaxHasa KOMaHIA [IO3BOJIAET I[OJIb30BATEJI0 BHIIOJHATE IIPO-
rpaMMel Bercuk. Ecamu N He 3amaHo, NOpUHMMaeTca 3Haudenue 1.
Korma N ompenmesieHO, MHTEPHIPETATOP HAXOOUT OOJACTb NPOI'PaMMEL
CcTpokM BerCuMK C 9TMM HOMEPOM WJIM IIEPBYID CTPOKY [OCJIe Hee
eCcJI CTpoka N He cyumecTByeT

Komanma RUN uuuimmpyer tpeByeMble ykasaTeyy OyTeM BBIIOJ-
venursa RESTORE u CLEAR no uHTepnperaumu KakoM- JUbO CTPOKU

SAVE

STa KOMAaHIa XOPOoWO ONMCaHa B MHCTPyKUuM " IIporpaMMypoBa-
HYEe Ha A3bKe Belcuk", a nompobHocTu npexncrabisenn nocsie LOAD
(cm.  BemIe).

STOP

o sToM koMmaHme mnogaBisgercs coobmenne "STOP". Ucnombsosa-
umme CONTINUE xak npamyn KOMaHOy MNO3BOJIAET 3aTeM NPOIOJIXKUTH
oporpaMMy CO CJenyolero ornepaTopa. Kak m B JioOo¥ owmOOUYHOM
curyauun, komanma STOP nepemaer HoMep oumbKU B CUCTEMHYK I[Ie-
pemennyio ERR-NR, KoTopasa pacnojiaraerca no agpecy 23610
(5 C3AH), HoMep oumbku BCerma Ha 1 MeHbue, UeM KOJI OIUOKH,
KOTOPHEIM IOABJISETCS epel coobueHueM o0 ommbke.

llockoJbKy omMBKa WMEeT MECTO, MHTEPNPeTaTop OCTaHAaBJIMU-
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BaeT BHIIOJIHEHME MPOTPAMMEl M [IEPEeXOIUT Ha NporpaMMy oBpaboTku
ommbku. 3arem HoMmep oumbku nepemaercsa B ERR-NR, sBubupaercsa
ampec Bo3BpaTa B KoMaHmHent pexum ( agpec pacnosoxeH B 4367,
unn 1303 H). 3SToT ampec Bo3BpaTa BCETIa CYMECTBYET U PacCHojio-
%eH B OByX azmpecax Hmxe creka GOSUB. Ecir oTcyTcTByOT TEeKy-
mme umkisel GOSUB, crex GOSUB 6yner nycTelM, HO, T. K. BBIBEBAKNT-
CA pasJMuHBIE NOINNPOTPAaMME, aIpec BO3BpaTa ONyCKAaeTCHd B CTEK
U 3aTeM M3BJIeKAaeTCHd ONAThH, KOTAa nporpaMMma 3aBepmaeTrcsa. Amn-
pec BO3BpaTa Bcerga ykasmBaeTcsa cucTeMmHon mnepemeHHol ERR-NR,
KoTOopas pacnosioxena B ampecax 23613 123614 (5 C3DH u5 C3EH).
BamersTe, urTo koMaHIe RUN 1 GOTO ne oummant crex GOSUB
U, CJemoBaTeJIbHO, eCJM NporpaMMa OCTaHaBJIMBaeTcda 6e3 3aBep-

WeHMA BHIOJHeHMa nommporpamMel, Torma ERR-SP nocrenenno yxa-
3HBAET Ha BCe OoJiee HM3KME agpeca B namartu ( Ha Tpu BaviTa AJA
KaxXIol MOANPOTPaMMEL). Omuaxo, xomauna CLEAR BoccranaBmmeBaer

sHaueHue ERR-SP.
VERIFY

Hanuuye 5TOM KOMAHIH BCEJISeT YyBEPEeHHOCTHb [OJIb30BAaTEsa B
CnextpyMm. Komaunpma VERIFY mnossosmser cBepuTb C OpUTMHAJIOM JIO-
Oy NporpaMMy, BHBEICHHY Ha MarHuTodon c nomompio SAVE. IIpo-
LeCC NPOBEPKU OCYWECTBIIASTCHA IJid OOerxX dJacTel [IpPOTPaMME -
3arojioBka M 6OJioKa maHHuHx. Ommbka "R"- ommbKa IpU 3arpys3ke C
JIEHTH - T[IOABJISETCH, €CJM BanMuch Ha JIEHTE HEe TOUYHO COOTBETCT-
BYyeT OPUIMHAJIY.

2.3. OdyHkUUM Belicuka.
ABS

Bce oTpuuaTesibHEIE UMCIia CTaHOBATCA IIOJIOXMTEJIBHEIMM, B TO
BpeMA, KaK IIOJIOXUMTEJIbHBEIE HE M3MEHAKTCH

ACS

AprymeHT " x" Gepercsa kKakKk KOCUHYC M O(OYyHKUMA BO3BpamaeT
BEJMUMHY OAHHOTO yTIJla B paaMaHax.

AND

3TO OBOMYHASA oOlIepaluud, [IO3TOMy OHa TpebyeT OBa OlIepaHza
Ecar ofa onepaHma JIOTUUECKU " MCTUHHH , omepaumsa MNOJIHOCTBHIO
"mcrruua. OmHako, eCcJaM OIOVH WM oba JIOTHMYEeCKM " JIoxHBE",
onepauusa maetr " joxp". UMCIOBOE BEIPAXEHME, KOTOpPOe SABJILSETCH
" J10%HEIM", OyImeT MMEeThb HyJIeBYK IJIMHY, T.e. NOYyCTyl CTPOKY.
Korma pesynsTar" mcrmHa", [IEepPBHI ONepaHI BO3BpallaeTcd IIO-
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JIb30BATEJIO.
ASN

AprymeHT GGpGTCH KaK CHMHYC U @yHKLU/[H BO3BpallaeT BEJIMUUHY
JAaHHOT'O YyIJla B palMaHaxX.

ATN

AprymeHT GepeTcsa Kak TaHTeHC UM OGyHKUMS BO3BpallaeT BeJu-
uuHy B pamuanax. ATN aBjgercs omHOM M3 ueTHpex QYHKLUUM, ONpe-
neyieHHEIX B CHEKTPYM C MCIOJIb30BAHMEM IIOJIMHOMOB YeObmIeBa

ATTR

ora Qyukuus mmeer dopmy ATTR (  crpoxa, crombew). OHa
BO3BpallaeT I[0OJIb30BATEJIO 3HAauUeHMe OanTa aTpudyToB.
OYHKLUMS SKBMBAJIEHTHA
PEEK 22528 + crTpoka*32+ xoJiOHKA
BelMuyHa OpM3HAKa MOXET pPaCCMATPUBATLCHS ClledyoummM ofpa-
30M:

INK + PAPER*8 + BRIGHT*64 + FLASH*128
BIN

5TO MHTepecHasa OyHKUMSA, T.K. OHa [O3BOJIAET Jioboe Lejoe
umcyo B gmmanasoHe 0-65535 BBommTe B OBOMUYHOM GopMme. Paspe-
maeTcsa MCHOJBE30BAThE JIOOOE YMCJIO OBOMYHHX Lubp mo 16. Cruemyino-
mas CTpoka BelcukKa NO3TOMy 3akKoHHa M pmaetT umcyia or 1l mo 10.

10 FOR A=SIN 1 TO BIN 1010 STEP 00000001
PRINT A: NEXT A

Xora CrnexTpyM IIO3BOJISET BBECTM uUMCJla B OBOMUHOM QopMe,
OHM He MOTI'yT IeuaTaTbCcsa B 2Tol dopMmMe Oes UCIOJIb30BaHUS Beli-
CUK- IPOT'PaMMEHL

CHR$

Sra QYHKLUMA BO3BpPAallAeT MNOJbL30BATEJIO CHMMBOJ, KaK CTPOKY
0Ji4 IaHHOTO Koma

Cnemymoumas CTpoKa Belcuk MOKas3eHBaeT, KaK pacledaTaTh Ha-
6op cumeosio. Kimasumu CONTINUE wu ENTER mosmkuer 6ymyT mcnosib-
30BaThECca 6 pas, YTOOH yCTAaHOBUTL KOIH YHNPAaBJIEHMSA ILIBETOM:.

10 FOR A=0 TO 255: PRINT CHR$ A: NEXT A
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CODE

STa QyHKLUMSA BO3BPpalla€T IIOJIb30BATEJIO KOJI IIEPBOI'O CHMMBOJIA
B aprymenTe x$; kom BymeT paBeH HyJw, eciu x$ aeigerca HyJe-
BOM CTPOKOIM.

COoSs

ApTryMeHT pacCMaTpMBaeTCs B palMaHax, M QyHKLUMS BO3BpallaeT
COOTBETCTBYWOINMY KOCHMHYC IJiS IOAHHOTO yTIJla.

EXP

I7is ODaHHOTO apryMeHTa X OyHKUMS BO3BpamaeT BeIMuuHy ' e
B crenexHu " x", rme e=2.718281828...

EXP aBJsgeTCcs BTOPOM OQyHKLMEN, onpenejieHHOM B CHeKTPyM C
MCIIOJIb30BaHMEM MHOT'OUJIEHOB YeOmmera.

FN

B CnexTpyM okoJjio 26 umcnoBeix u 26  CcTpoOuHBX OyHKLUUM. 3a
sHaxoMm OyHkUMM FN mosmkna crnepmosaTe omHa OykBa MM OIOHa OyKBa
u 3uax$, a sarem- Tpebyemble apryMeHTH, 3aKJIOUEHHEE B CKOO-
K.

IN x

APTyMEHT X MCIOJb3yeTCHd KakK algpec NopTa, U CUMTEBAaeMOe
3HaueHMe OynmeT B mmanasoHe 0-255. ECaM HOpT HEe MCHOJb3yeTCH
BesimumuHa 6ynmetT 255.

INKEY$

STa GyHKUMA [IO3BOJIAET OlIpalMBaTh KJIaBMaATypy 60e3 obpame-
uua  INPUT. Eciu HaxaTa OIHAa KJaBMila, TO IOJMHA BXOIHOM
crpoku onpenenserca stoi kijasumeit. INKEY$  pacnozuaer xax
cumBogl Ha kJjasume c CAPS LOCK wunu 6e3 Hee, a Takxe CHUMBOJ,
naxateni ¢ SYMBOL SHIFT. Ipyrue KOMOMHALMM HAT Opobes muim
"?". Ecam HM OIHa KJlaBMlla He HaxaTa MM HaxaTa bojee, dYeM
omHa, IJMHAa BXOIHOM cTpokm pasHa 0.

INT

IJj1a OAHHOM BENMUMHEL X 5Ta OYyHKUMS BO3BpamaeT TOJbBKO Le-
JY0 YacTb. Y OTPULATEJNILHOTO UMClia NpexXIe BCEeTo OTOpacCHBAETCH
IopoBHas 4acTb, 3arTeMm BuuuTaerca l, uTobm" okpyriurhs" pesyib-
TaT. Hanpwumep, +4.66 nact +4, B TO BpeMmMa kak-5.66 nmomyumur
BHpaxeHnme -5 1 3aremM yMmMeHbumTCHa OO -6.
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LEN

9Ta OQYHKUMS ONpemesiseT OJIMHY 3aIaHHOM CTPOkKM. HyJemBas
CTpOKa IaeT HYJEBOV Pe3yJibTaT

OnmHaxko, 3aMeTbTe, UTO BJIEeMEeHTH lBeTa, [IOJIy4YeHHEIE Haxa-
TMEeM KJIaBMI, MOTYT BKJIOYATLCS B CTPOKY. 3TU BJEeMeHTH OynyT
VIMETH IJVHY IOBa.

LN

I 3amaHHOT'O apl'yMeHTa X OQYHKLUMS BO3BpallaeT JoTrapudM IO
OCHOBAHMIO € IJiS BEeJIMUMHBEL X.

[IlpencrapjsgeT coboM eme OonHy OGyHKUMIO, BEUMCJIISEMYIO B
CreKTpyM C MCIOJIB30BaHMEM I[IOJMHOMOB UYeOrIueBa

NOT
3To mMHTepecHas OyHKUMSA, T.K. OHa HBJSETCHA €IVMHCTBEHHOM
HKUMENM, KOoTopasd IaeT ' Jormdueckoe" CcoOCTOgHME BHAUEHUS B
Y
cucTeMe CrnexTpyMm. OOHAKO, BAaXHO OTMETUTH, UYTO PEe3yJIbTAT WH-
BEepTUPYEeTCS U 4TO " MCTMHA", JIOTUUECKMI pesyJsibTaT, NaeTcs IO-
BosibHO TpynHem npocmorpom "NOT NOT X"
IOna x=2NOT X gpact" soxs", aNOTNOTXx-" wucrtura".
IOna x=0NOT x gpact" mctmua”, a NOTNOTXx-" moxp".
OR

SBJseTCcsa OBOMYHOM onepaumer m TpebyeT IOBa UMCJIOBHX OIlle-

paHma. Ecsm J000% M3 ONEpPaHIOB SBJSETCHS JIOTMYECKM W MCTUH-

HEM', TOTrma omnepauus - UCTUHHAaA'.
OIHAKO, €CJM HM OOUH M3 ONEepPaHIOB He ABJISeTCH ' MUCTUHON ,
omepauusa maet " joxb"." VcTuHHH' & pesysbTaTrT OyIeT paBeH enu-

HMIle, €CJIM BTOPOM ONepaHI He pPaBeH HYJIO, ¥ BeJMUMHE IEPBOTO
omepaHza, €CJX BTOPOM ONepaHI paBeH HYJIO.

PEEK

9To moJjie3Has OGyHKUMSA BO3BpallaeT BEJIUYMHY, HAXOIOAWYKCH I10
agpecy X. Pesyneprar OymeT BCerma BEPAXeH LEJEM YMCIIOM B Ie-
cartuuHoMm gmanasoHe 0-255  sxyoumTenbHO

PI()

Camasa npocrasa QyHKUMA. IlpencTaBJieHMe C IIJlaBalel 3ansaToi
Pl/2 aBnserca xoHcraHToOl B" Tabmmue nocrodHHex' B II3Y. 3Ta
BeJIMUMHA BHOMpAETCH, yIBAMBAETCH M [NEepelaeTcsd [N0JIb30BaTelo.
Benuumna Pl npmubmmsurensHo pabsHa 3.141592653...
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POINT

Sra byuxuua umeer dopmy POINT ( x- Touka,y- Touka), u BO3B-
pamaeT BeJMuMHYy 1, ecCJM SJIeMEeHT M300paxXeHMS B DTOM I1OJIOXSHMMU
ycTaHoBJeH, U1 BemmuuHy 0, ecnu cbpomex.

RND

B CHeKTpyM CJIydalHEE UMCJla BHOANTCH IeHepaTOpPOM IICEeBIOC-
JyUamHBIX 4MceJl. 3HauveHue cucremHou nepemennon SEED, naxonmsa-
meiica B 23670 u 23671 (5076 u 5077), BHOMpPAEeTCH, MOOUOULIN-
pyeTca U BO3BpamaeTcsd Opu KaximoMm obpamenur k  dyHxumm RND.
CilyyalHoe duMcJIO, BO3BPAalleHHOE I[OJIb30BATEeJI, HABJIA€TCA HOBOM
senuuuHott SEED, nenennoi nHa 65536.

Bemmumua SEED cGpacrmBaeTcs B HyJib NOPY MHULMAIM3ALUWU CUC-
TeMmel. C 3TOIO BPEMEHU OHa HABJASTCA IIOCJIEIOBATEJEHOCTBI LEJEIX
yucen ot 0 no 65535. HakoHel,, BeJuuYMHa He OyHeT NOBTOPATHCH
0o Tex mop, noka ece umcyna or 0 mo 65535 He mcnonbzoBaNMCH

HmxenpuBeOeHHHX IOBa NpMMepa INOKA3HBalT 3TU OCOOBEHHOCTM.

a) 10 PRINT RND: FOR A=1 TO 65535: POKE 0, RND: NEX TA:

PRINT RND

Sra nporpamma 3sanmMaeT 20 MmMHYT paboOTE, HO OHa IOKAa3H-
BaeT, uro Te xe camule umcya RND nomyuanrca xaxneie 65536  Bh-
zoe0B (POKE 0, RND - ABIAETCH OUKTMBHEM OIEPaTOPOM).

10 POKE 23670,0: POKE 23671,0

20 LET SEED =0

30 LET SEED = SEED + 1

40 LET SEED = SEED*75

50 LET SEED = SEED-INT (SEED/65537)*65537
60 LET SEED = SEED-1

70 PRINT SEED/65536, RND

Crpoka 10 yCTaHaBIMBaeT CUCTEeMHyo nepemennyo SEED B
HyJb. llporpaMma NOKas3EBAET, UTO TAKOM Xe pesysbTaT NoJydaeT-
ca ¢ nomMowpn MommbuumposaHueix waros ( crpoxu 30-60), KakK ” B

cnydae BezoBa RND.
SCREEN$

STo camas WHTepecHasd QYHKLMSA ¥ OUeHb CJjlaBo oOCBelleHa B
uHCTpykUuax. dopma sToit mucTpykuuu - SCREEN$( crpoka, cronberr)
M OHA BO3BpallaeT CTPOKY, CONEPXallyld CHMMBOJI IJIA 3aNaHHOM MO-
suuMK. 9Ta  QYHKUMUS PACIO3HAET CUMMBOJIE C IOECATWUUHEMMY KONAMU
32-127 (20-7FH), KOTHa OHU IMpeAcTaBJieHH B NPAMOM MM MHBEpP-
TUPOBAHHOM BUIE

Pabora QyHKUMM B3aKJIOUAETCH B CPABHEHUM COIEpPXMMOTOo 8 Oaii-
TOB myg oBJlacTM HAHHOTO CMMBOJIA OTHOCUTEJNIBHO 8  6amToBOTO
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npencraBJIeHMd, MMeolel'o MeCTO B I'eHepaTope CUMMBOJIOB. OyHKLMA
BO3BpallaeT HYJIEBYK CTPOKY, €CJM CUMMBOJI HEe HABJISE€TCH HM OINHUM
u3 96 CUMBOJIOB I'eHepaTopa. HexenaTenbHO, UYTOOH QYyHKLUMS MCK-
Jodajla M3 CpaBHEHMS CHUMBOJILL onpeneJieHHBIE IIOJIb30BaTEJIEM,
T. K. BIIOJIHE BO3MOXHO, YTO OHM MOI'YyT HOABUTHCHA. OnmHaAkKoO Oyner
BeCbMa TPYHOHO NPOBEPUTH OOBUHEE I'padmueckKme CHMBOJEL, KOTOPHE
He xpaHaTcsa B 8- Gamrosoi GopMmMe, a cosmapTcsd, kKorjga Tpebye-
TCH.

HecMoTpsa Ha TpyHnoeMKyon paboTy, KOTOopasd BKJoOYaeT B cebsa
BHIUMCJIEHME BTOM (QYyHKLMM, OHa BHIIOJIHAETCS YIOUBUTEJLHO OECTPO.
9TO MOXHO IIOKa3aThb IOOBOJIBHO MNPOCTO CJEeNy M OOpa3OoM:

10 PRINT " *; SCREENS$ (0,0)

pe3yjibTaT INOABUTCHA IIOYTM MI'HOBEHHO.

SGN
Bce MOJIOXKMTEJIbHEIE BEJIMUMHE BOS3BpAallalnT Besnuuuay "+1" Bce
orTpullaTenbHee - "-1", B TO BpeMsd, Kak HyJb - gmaer 0"
SIN

ApI'yMeHT X paccMaTpMBAETCsa B palMaHax M OYyHKUMS BO3Bpa-
maeT COOTBETCTBYWUMY CHMHYC IOJIS OAaHHOTO yIJjla. 9Ta GyHKUMS SB-
JIseTCcd YeTBEepTOM U IIOCJIelHEeM, BHEUMCIAIEeNCcsS 10 IoJMHOMaM Ue-
Orlera.

SQR

STa QyHKUMS BO3BpallaeT [OJIb30BATEJI0 KBANPATHEI KOPEHb
apryMeHTa X. AnbrepHaTtmsoi mng SQR - wmcnombszsosanme " x**.5" u
3TO MOKAXEeT [0 CYyNEeCTBY KakuMm obpasom CIEKTPyM IpenCTaBJigeT
SQR B cBoeMm kalbkyJaTOpe. KBampaTHHE KOPHU OTPULIATEJILHEX Be-
JIMUUH HE BHUMCJAOTCH U HART coobimeHue o6 ommbke " HenpaBUIlb-
HEII apryMeHT'.

STR$

ApryMeHT IJid 2ToM QyHKUMM paccMaTpMBaeTCcsa KakK UYKCJIOBOe
Bepaxenme. Onepaumsa STR$ BximouaeT B ceBsa BLUKMCIIEHUE BHpaxe-
HUs, IedaThb ero B pabouel objlacTu TakK, Kak OHa OyIeT BhBemIe-
Ha Ha skpaH TB, ecnum TpebyeTcsd, M 3aTeM BO3BpallaeT IIOJIb30Ba-
TEJI NapaMeTps CTPOKN.

TAN

ApryMeHT X paccCMaTpMBaeTCs B pamMaHax, ¥ QyHKUMS BO3Bpa-
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maeT COOTBETCTBYOUMIM TaHTEeHC STOTO yIJyla. TaHTeHC HaxXOOUTCH
IyTeM OIpeneJIeHMs CHMHYyCa M KOCHMHyCa yIJla OTHEJIbHO U IOoCje-
Oyomero OeJIEHMs OIHOTO Ha Apyroe. BulumMciieHMe TaHT'eHca I[O03-
TOMy 3aHuMaeT B 2 pas3a 0oJiblle BpeMeHM, UYeM OlpelesieHue KO-
CHMHyCa WM CHHYyCa

USR

B CnexrpyMm komanzma USR co cnepymommM 3a HMM UMCJIOBEIM 3Ha-
YeHMEeM OTJIMYaeTCs [IPU MCHOJIL30BAHMM OT TOM Xe& KOMaHIE, HO CO
CTPOKOBHEM BHPAXEHVEM.

USR- YUCIIO

Sra BaxHad OQYHKLUMUA MOXET OBITH PAaCCMOTPEHa [0 CyLeCTBY
KaKk KOMaHOa. ApryMeHT X, ABJIAOIUMCA UYMCJIOBEM BEPAXCHUEM,
NPpUHUMAETCH KaK ajpec NPpOoTPaMMel B MalMHHEIX KOHAaX, HaNMCaHHOM
nones3osareneM. Korzma "USR- umcno" srizeiBaeTcd, To Z80 ocrTaHas-
JMBaeT BHIIOJIHEHME NPOTPaMME MOHMTOPA M BMECTO STOTO BHIIOJ-

HAeT KOMaHIE C ajpeca " x u pasiee. KomMaHma MaWMHHOTO KOIA
RET BrizoBEeT BO3BpPaAT B MNPOTPaMMy MOHMTOpPA. 3aMeThbTe, UTO B
nporpamMMe, HANMCAHHOM I[IOJIb30BATEeJIeM B MAUMHHOM KOMIE, MOXHO
Momubnuuposars peructp 1Y, HO ero COHEepXrMMOe HeOOXOIUMO

BOCCTAHOBUTEL M[Eepel BO3BPATOM B NporpaMMy MoHuTopa.( Mackwu-
PYEMEIE MpPEepBIBAHUSA IOJIKHE OHITH SalpeleHs, [OKa Napa PeruMcTpoB
Y comepxur mobyno BenuumHy, oriuuHyio ot +5 C3AH).  Ommaxo

3HAYEHMEe B aJibTepPHATMBHOM nape peructpob HL mosxHo 6mTE CO-
XPAHEHO ¥ OCTAHOBJIEHO TMpPAaBMJIBHO, e€Cyium TpebyeTcsa yCIelH
BO3BpPAT K Belcuky. Mcnonbsosanme komaHme "USR- umcno” nosso-
JMT T[OJIyUdUTh SBHAUEHME, KOTOpOEe MOXeT OBTh BO3BpameHo. B
CHexTpyM UYMCJIOBHE 3HAUEHMS [epelalnTCd uepes [apy PerucTpOB
BC.

USR- CcTpoKa

STa QYHKUMSA BO3BpallaeT ampec TpeOyeMOoI'o CHMMBOJIA U3 Tpa-
bwkmu, ompemeyieHHOM mnojbs3oBarTesieM. Apryment "USR- crpoxa" co-
CTOUT M3 OOHOTO CHMMBOJIA U 3TOT CHMBOJ IOJIXEH OHTbL B IOMallas30-

WAL o
ue "A-U v "a-u'.
B craHnaprHolil Bepcuu 16 K rpadpmuueckasa obsacTb, omnpenesse-

Masd IOJIb30BaTeJIeM, BymeT OOBIUHO HauMHaThca ¢ axpeca 32600
(7F58H), =wno, T.kx. OHa MOXeT OHTb MNepeMemeHa, Jydme BceTrna
paccmaTpuBaThk o06OJIaCTh, Kak obJjlacTh, HaAUMHAKNIYICS C azmpeca

onpenengemoro cuctemuoln nepemenHoit UDG, xoTopas pacnojaraet-
ca B anmpecax 23675 n23676(5 C7B ub5 C7Q).

Ecou objacTbs Tpaduky, ONpPEmeJIeHHOM MOJib30BaTeJeM, Hauu-
Haerca ¢ azpeca 32600, To sTOT ampec zamaerca ¢ nomombi USR-
"A". Bocemp agpecos 32600 - 32607 comepxaT NpencTaBJICHUE
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cumsosia " A", xoropewt Oymer " A" miM kKak ONpPemeNuT I[I0JIb30Ba-
Tens. USR "B" BosBpamaeT anpec 32608, USR" C" onpaer 32616 wu
Tak majiee, oA ABAIUATU OOHOTO T'paduuecKoro CUMBOJA.
[lpocTOro MeToma ONpenesieHVs CUMBOJIOB elle HeT, HO MHOTOK-

paTHoe wucnojybzoBauve omneparopos DATA u BIN manyr, no xpanueit
Mepe, OpPeKpacHyn unen. HuxenpuBemeHHAs OpOTpPaMMa WILJINCTPU-
pPyeT 3Ty TOUKY SpPEHMS.

10 DATA BIN 00000001

11 DATA BIN 00000010

12 DATA BIN 00000100

13 DATA BIN 00000100

14 DATA BIN 00001000

15 DATA BIN 01001000

16 DATA BIN 00101000

17 DATA BIN 00010000

18 FOR A=0 TO 7: READ B: POKE USR "A"+A,B: NEX TA

19 PRINT CHR$ 144: REM "A"

VAL

Sra byHkUMsa TpebOyeT CTPOKYy B KadeCcTBe apryMeHTa. Crpoka
3aTeM paccMaTpMBaeTCsd Kak UMCJIOBOE BEIPAXEHME, BEUMCIIEHHOE U
BO3BpAalleHHOE IMOJIb30BaTEN0. 3JTa OQyHKLUMS IO CyHMEeCTBY I[IOJIE3HA
IIOCKOJIBKY OHa I[IO3BOJISET BBUMCIIATE BHPaXEHMSI, KOTOPEE COIEp-
XaTCcsa B CTPOKax.

VAL$

MoxeT moka3aTbCHd, yTO 2Ty OQYHKLUMIO BCerma MOXHO oDomTu.
VAL$ mpebyeT cTpoky B KauyecTBe apryMeHTa, M 3Ta CTPOKa IOJIX-
Ha OBITH 3akjioueHa B KaBHUKYM, ¥ HOaxXe IPOCTOM oOlepaTop, CcoIep-
xamuit VALS, MoxeT mMMeThr OBOMHEIE MM TPOMHEE KAaBHUKM. OyHKUMA
3aTeM BO3BpPAllaEeT I[IOJIL30BATEJIO Pes’yJIbTaT B BUIE CTPOKMU.

Kakx VAL, Tax m VAL$, wmMoryT B OelicTBUTENIBHOCTM OKas3aTbCs
foJiee IMOJIe3HBIMM, €CJIM OHM He panT coobmeHmsa o6 ommbkxe: "NON-
SENCE IN BASIC", KOTOpOE MMeeT MeCTO, KoTJa OYHKUMUS MOBpEeX-

IeHa, HO HaeT HYJIeBOM pe3yJibTaT
2.4, YHnpapiagomye CUMEOJIEL

B CnexkTpyMm wumeetcs 11 YHPaBJISgOIMX CHMBOJIOB, KOTOPEIE MOTYT
OBITH MCIIOJIE30BAHH.

[Ipouenypa yNpaBJgoUeIro CUMBOJIA BO3MOXHO HE OUYeHb II0JIe3Ha
OJia npoTrpaMMMcTa Ha Belcuke, HO OHa MOXeT OBITb OUEeHb I10JIe3-
HOV, KOI'Ia BEI3BIBAETCH M3 NPOI'PAMMEl B MAMMHHBIX KOIaxX.
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CHR$6 - eyaTh =anaTol.

lleuaTaemMasa MNO3MIUUSA yCTAHABJIUBAETCH B [OJIOXKEHUM " CIemyn-

mas mnojioBmHa skpana’. BuyTrpm omneparopa PRINT  wucnombszosanue
"CHR$6" u"," B3auMosaMeHseMo.
CHRS$8 - nepeMemeHnmre Ha OIHY [O3MUMI Has3am

lleuaTaeMas MNO3MULUMA MOAMOUUMPYETCHS IJid BO3BpATa Ha OIUH
CUMBOJI. 3Ta omepauus padoTaeT [Haxe KOTOa MCIOJNb3yeTCd BO3B-
paT K OpembOyllell CTPOKe 3KpaHa

Ocobent ciyuatt wmcnonbzosanmsa CHR$8 nossosger " nmomuepxwm-
BaTh" KakK MMOKA3aHO HUMKE.

10 PRINT "*"; CHR$8; OVER 1; " "; CHR$0 n T. I
CHR$9 - rnepeMemeHye BIPaBO
CHR$13 - crenmywomas CTpOKa 3KpaHa

lleyaTaeMasd NO3MUMA yCTaHaBJIMBAETCHA B HadaJlbHOE IOJIOXeHMe
crnepywomert crpokn. B omepatope PRINT wucnoneszsosanue "CHR$13" n
" B3amMo3aMeHsaeMmo, Ho wucnonbzsosanme CHR$13 no zexoTopoit
CTeneHM MNOHATHeEe B JIMCTUHTE

CHR$16 no CHR$21 - osnemenTH uBerTa.

STY yHNpaBJgolMe CHMMBOJIEL HAKT W BpeMeHHee LeeTa". OHM Co-
OTBETCTBEHHO 3KBUBaJIeHTHH crnenyommM oneparopam: INK, PAPER,
FLASH, BRIGHT, INVERSE, OVER.

Korma omaMH U3 3TUX yNPaBJISOIMUX CUMBOJIOB 3JIEMEHTAa LBeTa
UCIOJIb3YyEeTCHd, 3a HMUMM OOJIXEH CJIefOBaTh COOTBETCTBYyOWMM ' HOMEP
usera'.

Cnemywmas cTpoka nokasmBaeT, kak user INK YCTAHOBUTEL B

RED.
10 PRINT "XXXX", CHR$16; CHR$2; "YYYY"
CHRS$22 - AT
[leyaTaeMas NO3ULMS BUILOMBMEHSETCS B [IO3MULMD, IaHHYID CJle-
OyOLMMM OBYMs CHMMBOJIAMM. I[IepBBIM CHMMBOJI HaeT HOMEP CTPOKH,
BTOPOM - HOMep cTojybla
Crenmyomas CTPOKa INOKAa3HBAaeT SKBMBAJIEHTHOCTH OllepaTopa

10 PRINT AT 12,6; "Here"

omepaTopy
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10 PRINT CHR$22; CHR$12; CHR$6; "Here"
CHR$ 23 - TAB

[leuaTaeMass MNO3MULMSA YCTaHaABJIMBAETCsS B cToJjbel, BamaHHBM
cllenyoMMY OBYMS CHMMBOJIaMM. EcCiM TeKymuMy HOMep CToJjiflla paBeH
WM TPEeBHIIAET HOBOE 3HAUEHMe, I[eyaTaemMas I03ULMS ONpenesseT-
Csa Ha cJenyoielr CTPpOoKe B3KpaHa

Ocobo obpaTuTe BHUMAHMEe Ha TO, uTo TAB wunm B dopme xiin-
YyeBoOT' O CJIOBA, unm B QopMe ynpaBJdoILET'0 CMMBOJIa HaeT 3Haku
npobejia OT CTapo¥ MNO3MLUMM IO HOBOM. 3Ta OCODEHHOCTH MOXeEeT
OBITE KaK COBEPUWEHHO OEeCIIOJIE3HOM, TaK M OUEeHb I10JIE3HOW.

Huxecnenyomas OporpaMMa IIOKaz3kBaeT 3Ty BO3MOXHOCTH

10 FOR A=0TO 20

20 PRINT PAPER 7; TAB RND 7,
PAPER RND *6.5; TAB RND*20+9; A

30 NEXT A

Crpoka 20 wMoxeT 6BHTH

20 PRINT PAPER 7, CHR$23, CHR$ (RND 7); CHR$0;
PAPER RND 6.5; CHR$ 23,
CHR$ (RND 20 9); CHR$0; A
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TsaBa 3. Muxkponpoueccop Z80
3.1. BeeneHue

Mukponpoueccop Z80 apnsgercsa HauboJiee BaXHOM MUKPOCXEMOM
B MUKPOKOMIbITEepHOM cucrteme CnexrpyMm,Z80 paspaborana odupma

ZILOG INC (California. U.S.A.), M @mokasajl, uYTO OH SBJISEeTCS
HamboJiee yIauHBEIM M3 KOTIa- IubO CO3IMaHHHX MUKPONPOLECCOPOB. B
CnexkTpyM MCHOJB30BaH Mukponpoueccop Z80A, KOTOPEIE UM3TOTOB-

nsercsa no smueHsun Zilog INC.

ObcyxIeHMe eTo BO3MOXHOCTEM CJlefyeT pasnejiuTb Ha IBe
yacTu. B mepBOlM yacTM maHa " dusmueckada' ToOUKa BPEHUS Ha MUK-
pocxeMy, BO BTOpou -" Jsoruueckas". Bciyiem 3a  JIOTMUYECKOM
CTPYKTYypOM OyOyT PAaCCMOTPEHH MAallMHHEE KOIHL.

3.2. " duzuueckuit" B3Tsan Ha Z80.
Z80 - mukpocxema ¢ 40 BuBOmamy, npoHymMeposanHemMM 1-40.
PaccMOTpyM GYyHKLUMM BHEBOIOB.

Bus. 11 - vanpsaxeHue nuranudg.Z80 TpebyeT OmHOTO MCTOU-
Huka +5v.

Bue. 29 - OBt BEIBO.

BuiB. 6 - TAKTOBEM BXOH. B CHEKTPyM UCHIOJb3yeTCH TaKTOBas
gyactora 3.5 Mriu, T.e. TaKTOBHM MMIYJIbC CJEeOyeT KaxIbe
0.000000286 cex.

Bee. 7-10, 12-15 - 5™ 8  NuMHMIA 06pas3zynT MHOOPMALMOHHYI

mWMHYy, KOTopas HeceT MHPOPMALMIO KaK B MUKPOINPOLECCOp, TaK M
u3 Hero.

Bus. 1-5, 30-40 - 5T 16 nuHMI 0oBpasynT aIpecHyn WMHY
KOTOpasa OOCTAaBJAET ajgpeca M3 MUKPOIPOLEeccopa B MNaMATh.

OcraBmmecs 13 BHEBOINOB NPMCOSIAMHEHEl K JIMHMAM, KOTOPEE He-
CYT KOHTPOJILHBIE CUTHAJIEL

Beie. 21 - amHuA cumTeieaHma, RD. DTa namHMA cTaHOBUTCA akK-
TMBHOM, Kkor'Za 0anmT MHOOpMaALUMM HOOJDKEH OBITH CUMTAH MMKPOIPO-
LIECCOPOM M3 MNaMATH.

Beie. 22 - auHua sanucu, WR. DTa aIMHUMA CTAaHOBUTCH aKTUB-
HOM, KoT'ma OamT mHbOpMAUMM OOJDKEH OBITh 3alMCaH MUKPOIIPOLec-
COpPOM B MNaMATh.

Bue. 19 - zanpoc namat MREQ. 3Ta snuHMSA cTaHOBMTCH ak-
TUBHOM B TeX Clydasax, KoTJa 6anT MHOOpMaLUM OOJIKEH CJIeIOBATb
KaK M3 MMKPONPOLIECCOpa, TaK M B HETO
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Bar mHpopMaLMM CJlenyeT M3 [NaMATV B COOTBETCTBUM C alpe-
CcoM, T[IOMEIEHHBIM Ha ampecHOM mmHe. Jajiee, B COOTBETCTBMU C OT-
xkaukoM Ha curHasel RD 1 MREQ coorsercreymomas MmMkpocxemMa HaMs-
TY noMemaeT OanT mMHboOpMauUMM Ha MHOOPMALIMOHHYI WMMHY, C KOTO-
poit sTa wumHbOpMALMS B IajibHeMWEM CUYMTHBAETCHS B MUKPONPOLEC-
cop. BanT nOaHHEIX, SaNMCEIBAETCSH B [aMATh MUKPOINPOLECCOPOM,
noMemaeT TpebyeMele alpeca Ha amgpecHyo mmHy. e MREQ, WR
AKTUBUSUPYIOTCS, ¥ OalT NAHHHX BBICTABJISETCS Ha WMHY IJaHHBIX. B
majibHeMmeM, eCJiM K MMKPOCXeMe MNaMATM IPOJOoJIKaeTcsa ofpaleHue,
fanT maHHEIX OyIeT CKONMPOBAH B NaMAThH

Buis. 28 - svHusa peredepauuu 03Y (RFSH). 2ra umua wcnosb-
3yeTcsa ImJig pereHepauuy OUMHAMWYECKOM naMaTu. B CIekTpyM 3Ta
JIMHUSA YaCTUYHO MCHOJB3yeTCd IJiS pereHepauuu TB CKaHMPYOIMX
CUT'HAJIOB.

Bui. 27 - BuGopka mnamaTu M1, HawmBosiee BaxHas JMHMUA, KO-
TOpas akTUBM3MpyeTcs JubO [0 MAllMHHOMY KOOy, JMOO MO COOT-
BEeTCTByWIWEMY OalTy HOaHHBIX, BHOVPAEMOMY M3 IaMSTH.

Bubopka MHCTPYKUMM MM OarTa uMHOoOpMauum TpebyeT, UYUTOOH
Bce Tpu JwmHur M1,MREQ n RD axrTmeusuporammuce. B TO xe Bpewmsd,
BHIOOPKA OaliTa MHOOpMALMM U3 SUEeMKM NaMaTy, KOTOpas SBJSeTCs
OpyTOM YacTbio namary, Tpebyer, uTobel Tossko MREQ 1 RD 6rumm

AKTUBHEL. Bpems, HeOOXOIMMOE IJIS BHOOPKU UHCTPYKLMM, COCTAaB-
naer 1.14 MKCEK, dYTo gaBjasgerca 4- TAKTOBEIMM LMKJIAMM, WU
T- cocTOoAHMAMN.

Bris 20 - smuusa Bxon/ suxon IORQ. dTa JMHMSA aKTMBHA I[IPU
BurnosiHeHun komaumer IN - v OUT.

Bue. 18 - ocraunos HALT. JIUHUSA AaKTUBUSUPYETCH IIPU BHIIOJ-
HeHry komanmer HALT.

Bue. 25 - auHMA — 3anpoca, BUSRQ. Z80 NO3BOJISET BHEIHUM

YCTpOMCTBAM MCHOJIB30BATE ANPECHYH U MHOOPMALMOHHY UMHE B
pexmuMe I[pollycka UMKJa. 3anpoc MUKPOIpPOoLeccopa MPONyCTUTH
CHIenyoMA LUKJT BHIIOJHAETCS BHEWHUMM yYCTPOMCTBAMU IIYyTEM AKTU-
BM3aUUM DTOM JIMHUMU.

Bupe. 23 - auHUA noareepxneHusa, BUSAK. MUKPONPOLLECCOP
NOATBEPXIAET 3anpoC OCTAHOBKM BHIIOJHEHMS HAaJibHEMIMX KOMAaHI U
AKTUBUSUPYET 3Ty JIMHUIO.

OcraBumecs 4 BBIBOZA HAXOIATCH I[I0I KOHTPOJIEM MOJIb30BATE-
Jid.

Beie. 26 - auaua " cbpoc”, RESET. S9Ta JIMHMA UCIOJb3YyeTCH
0JI9 VMHULMAIM3auuy npoueccopa. OHAa aKTUBUSUPYETCHS IPU BKJIKUES-
HMM NuTaHmda. COpoc MOXeT OBTb MCIOJIb30BaH B CIEKTPyM COenOu-
nenmem Jsmamii RESET » GND.

Beie. 24 - amHaua " oxmupaunme", WAIT. " MensieHHas" DaMATb MO-
xeT TpeboBaTh OOJILUIETO BPEMEHM IJIS LMKJIOB CUMTEHIBAHMUSA WM 3a-
ncu. ¥ 06 3TOM COOBmaeT MUKPONPOLECCOPY NyTeM aKTUBALUNM JI-
uum WAIT.

Bue. 17 - " Hemackupyemoe mnpepusanue”. NMI. AKTUBALUSA
STOM JIMHUM NPUBOOUT K OCTAHOBKE BHIIOJIHEHUS MUKPOIPOLECCOPOM
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TeKyleM KOMaHIEL BMeCTO 3TOI'O0 MUKPOIIPOLECCOP BHIIOJIHAET IIPO-
IrpaMMy [IOJIb30BAaTEJIs, CIEeLMaJIbHO COCTaBJIEHHY IJS STUX LeJell.
B CnexTpyM HeMacCKMpPyeMOe IpeprelBaHue TpebyeT CUCTEMHOIT'O COpo-
ca, KOTOpHIT BHMOJHAeTca sammceBanmem 0 mno ampecy 23728.

Bre. 16 - " Mackupyewmule npepeBanma”, INT. B CrnexTpyM cCKa-
HYMPOBAHME KJIABUMATYPH M OOMEH B pPeXuMe pPeajibHOT'O BPEeMEeHM Ha-
SHBAKNT " yNpaBJigeMuM OpepeBaHmeM’. DTO O03HAdyaeT, UTO 3JIEKTPO-

Huka cucTeMmu xaxzgole 1/50 cex axtumeBusupyetT INT, BH3HBag ocra-
HOBKY BHIIOJIHEHMS MMKPOINPOLIECCOPOM OCHOBHOM NPOTPAaMMEL M,
BMECTO 3TOTI'O, BHIIOJHEHME NONNPOTPAMME CKAHVMPOBAHMUSA KJIABMATY-
pe..  Cnocobuocts Z80 pearuwposars Ha INT  moxer ymnpasngarbcsa
NPOTPaMMMUCTOM CHELMAJbHEMY MAWVHHEMY KOMAaHIAMM.

3.3 Jlormueckuit B3rsan Ha Z80.

BHYyTpeHHAS CTpykTypa Mukpomnpoueccopa Z80 YIOIUBUTEJIbHO
CJIOXHa&a, HO, K CUaCTb, MOXET OHTb pas3mejieHa Ha 5 obyHKUMO-
HAJIbHEIX YacTeM. O2TO - YCTPOMCTRBO YIPAaBJIEHUS, PEIMCTP KOMAaHI,
NPOTPaMMHEDNT CUeTuMK, 24 permcrpa NOoJb30BaTesa M apudMeTmdec-
KOe U JIOI'MUeCKOe YCTPOMCTEO. ObcymuM KaxIOyl 4YacTb IIO ouepe-
ou.

YCTPOMCTBO YIPaBJIEHUS

YHOPOWEHHO €I'0 MOXHO [IPeNCTaBUTL Kak ' PyKOBOIUTEJS pa-
GoT". B QyHKUMU yCTPOMCTBA yIPABJEHMUS BXOOWUT [NEepechUlka Oai-
ToB mauueix B Z80, KOTOpEDI, B CBOK Ouepemdb, pe3ynbTaT ( GarTe
IAaHHEIX) MOCHIJIAET U3 MNPOLECCOopa B NPABWIBHOM HANPAaBJIEHUU W
ybexmaeTcs, UTO ONepauys yCIeWHO 3aBepleHa

BZ80 ycTpoiiCTBO yNpAaBJIEHMS BHIOAET OTPOMHOE KOJUYECTBO
BHYTPEHHUX CUIHAJIOB, KOTOPHE MNPOXONAT K PA3JIUYHEM YaCTIM
BHYTPEHHEN CTPYKTYPH, a Takxe YNpaBJAaOIME CUTHAJE Ha JIMHUK
RD, WR, MREQ u T. &.

BaxHO MNOOUEPKHYTb, UYTO YCTPOMCTBO yHNPAaBJIEHMS [NONOOHO Me-
HemXepy NPOM3BOICTEA - HEe OKAa3HBAEeT BJMSHMA Ha BUA paboT, HO
TONIBKO Ha ux nopsanok.Z80 cremyer mporpaMMme, KOTOpas HaMMUCa-
Ha [OPOTPAMMMCTOM, & MEeHeIXep CJledyeT NpOoTpaMMe IUPEKTOPOB
KOMIIa HUMA.

Perucrp xomaun ( PK)

TepMmun " perucTp" MCHONB3yeTCH OJIS ONMUCAHMSA MNPOCTOM Adeli-
BuyTpu Z80. 3To TO MecTO, Tme 8 6uT GarTa MOTYT IepXaTbCH
BmecTe. BZ80 wmMeercs GospmoM OJOK PEeTMCTPOB M NEPEeCHUIKM
BaMTOB IAHHBIX K PEeTrMCTPaM M OT HUX, [BJSOTCH NPOCTENmer Hau-
BoJiee BAXHOM UEPTOM NPOTrPaMMMPOBAHMSA B MAUMHHEIX KOHAX.

PK - CIelMaJIbHEM pPermucTp, I'Ie MUKPOIPOLECCOP COIEPXUT
KOIIMIO BHIIIOJIHAEMOWM TeKyllel KOMAaHIH. OnHOoV M3 uepT Habopa KO-
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Mann Z80 aBjgeTcs TO, UTO ONpenesIeHHBE UHCTPYKLMU CONEPXAaTCH
B 2 6aMrax OaHHHX. B 3Tux ciydaax PK comepXuT 5TM OaMTH I10-
ouepenr. BO BpeMsAa BHIIOJHEHMA HpoTrpaMmel PK  comepXxmT KaxIyio
KOMaHIy IO O4Yepenu.

lporpamMuet cuerumk ( ITIC)

[IC- »5TO He OOMH, a Iapa PEeTrUCTPOB, KOTOPHE MCIIOJb3YITCSI
coBMecTHO. Takum ofBpasom, IIC mMoxeT comepxaThk 16- OuTHEIE 3Ha-
yeHusda. IIC uMeeT crneUu@UUECKY Lellb B COXPaHeHUM aIpecoB, JU-
00 TekyleM BHIIOJHIEeMOM KOMaHIB, JMOO CcJenyolel BBIOAaHHOM KO-
MaHIHl, B B3aBUCUMOCTM OT TOTO, OBJI JIM WM3MEHEeH [OIPOTPaMMHEI
CUeTUMK WM HeT

Korma wMHCTPYKLUMS BHOMpaAeTCs, YCTPOMCTBO YIPAaBJIEHUS MUC-
IoJIb3yeT alpeca B NPOI'pPaMMHOM CUeTuMke Kak aIpec [aMsaTH, Co-
Ioepxalel KoMaHIY, KOoTOpas HOOJIXKHAa BHIIOJHATLCA clenywoumel. U
3aTeM YCTPOMCTBO YIPAaBJIEHMS HapallMBaeT MPOTPAMMHEIM CUeTUUK.

IeVicTBME MNPOTPAMMHOTO CUETUMKA OUEHBb I[IOXOXe Ha I[epeMeH-
Hyioo PPC mHTepnpeTaTopa Belcuk, KOTOpas COIEPXUT HOMEP TeKy-
me¥ CcTpoku Belcuka M TakKxe HapallMBaeTCs

PervcTpe nojb3oBaTesia ( OCHOBHEIE PETMCTPEI)

BZ80 cymectByetr 24 noap30BaATENbECKMX perucTpa. OHM Ha-
3BAHH [10JIb30BATEJIECKUMY, I[IOCKOJIbKY OHM MOTYT OBITH SallOJIHEHE
uHpopmaLuert nporpamMucToM ( IIOJIb30BaATEIEM).

NMmeHa, IaHHEIE O3TUM PErMCTpaM, He KaxyTCa Ha [IepBBI
B3IJIAL JIOTUUECKM OOOCHOBAHHEIMM. IIpMUMHAa 3TOTO BaKJINUaeTCs B
ToMm, urto Z80 paseuiica m3 Hoyiee PAHHUX M MEHEEe CJIOXHEIX MOIe-
Jeii. HeKoTophle U3 3TMX Ha3BaHMM HANOMMHAKT HaM O [EpPBHX, W3-
TOTOBJIEHHEIX B CBOE BpPEeMS MMKPOIPOLECCOopax, Torga Kak B IIO-
clemywomeM HOBHE Has3BaHuA ObivM  mobasieHs ( K JaHHOMY [I€PEUHD)
NPOM3BOJIBHO, I[IPUYEM HEKOTOPHIE U3 HUX OKA3aJMCh BoJjiee MNONXOo-
naumMy 1 GoJjiee MHOOPMATUBHBIMM, UYEeM OCTaJibHHE.

BCce permcTpe - OOHODAMTOBEE, HO OOLYHO OHM MCIIOJBL3YKOTCH
KaK rnapa perucTpOB.

Inarp. 3.1 nokasmBaer 24 [NOJIB30BATENLCKUX PErMCTpa MMK-
ponpoueccopa Z80, npepcrasjeHHEX Kak 12 permucrpoBEx nap. Ho-
Mepa OMTOB TaKXe [IOKA3aHH.

KaxOelli M3 PerrMcTpoB KOPOTKO OyIdeT OBCYXKISH HIXE.
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OCHOBHOM Habop aJIb TepHaTUBHEY Habop
A F A F
7.0 7.0 7..0 7 .0
H L H L
7.0 7..0 7..0 7 .0
B C B’ c
7.0 7.0 7..0 7 .0
IX
15....0
Y
15....0
SP
15....0
| R
7.0 7..0
Iuarp. 3.1

PerucTp A. 3TOT PerucTp fABjiSeTcs Haubojiee BaXHBIM PeTUCT-
pom Z80. Ero uacTo HA3HBALT AKKyMyJISTOPOM. HasBaHMEe 3TO [IpU-
IJIO0 M3 MOIEJIeV, B KOTOPEIX CYHECTBOBAJI EOVMHCTBEHHHM PETUCTP
IOJIS HAKOIJIEHUS pes’yJibTaTa

BZ80 ©permcrp A mIMPOKO MCHOJL3YyeTCH B apUOMETUUECKMX M
JIOTMYECKMUX Ollepallusax, M, KOHEeUHO, CyIleCTByeT MHOI'O Ollepalui,
KOTOPEIE MOIT'YT BBIIOJIHATBCS TOJIBKO MCIIOJNBE3YS A - PEerucTp.

CymecTByeT OTPOMHOE UMCJIO Pal’3JIMUHEIX BOBMOXHOCTEM IIoMele-
HMsa OalTa ITaHHEIX B perucTp A u ciaenyoume. CylecTByeT MHOTO
MAaIlIMHHEIX KOMAaHI, KOTOPHE BKJIOUAKT perucTp A.

Peructp F. 3To QIAaroBHM PETrMCTP, M OH YacTO paccMaTpu-
BaeTca kKak Habop 8 o¢naroeeix OMTOB, CBA3AHHBIX BMECTE, a He
KaK OTHEJIbHEM PeIrucTp.

NoHaTue GJaroB pPacCMOTPEHO B IJjase b5, HO Temnepb HaIo
CcKasaTb, UYTO QJar MoOxeT OuhTh ycTaHomJeH ( T.e. comepxarhb 1),
unu c6pomeH ( comepxats 0).

®IaTOBEM PErMCTP COHEPXUT 8 OuT, HO NOPOTPAMMMCT OOHUYHO
YMeeT IeJIO C YEeTHpPbMS OCHOBHEMM diaramMm. 3T0 oGjuar Hyndg, odiar
3Haka, OJjgar nepeHoca u oGjar quHOCTM/nepenonHeHMH. JonoJsiHu-
TeJbHEE GJlaTy MCHOJbL3YITCS YCTPOMCTBOM YIPABJIEHMS UM HE MOTYT
OBITE MCIIOJIBBOBAaHE IIPOT'PaMMMCTOM HEINOCPeICTBEHHO

Perucrporas napa HL. B paHHMX MUKpONpolLeccopax CylecCTBO-
BaJl OPOMHAPHED AIPEeCHEN PermMcTp, KOTOPHEM MOT agpecoBaThb 256
ampecor namMaTtu. OmHako, korzma Oblla BBeIdeHa IByxOaMToBas amn-
pecauus, CTajo BO3MOXHHM ampecoBars 65536 ampecor navsaru He-
IOCPENCTBEHHO. B MMKPOIPOLECCcOope, COIepXaueM AaNpecHH pe-
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TUCTP, OIUH U3 PETMCTPOB ABJIAETCH CTaplMM, a OPyTOoM- Miam-
mmm. UMmena H ul BZ80 npousomnu or cmos "high” u "low". Un-
TEpPEeCcHO OTMEeTUThb, UYTO CTAapUMi perucrp, Oynyur Gojiee [I03IHUM
OOCTUXEHMUEM, I[PUBEJ K CUTyaluy, B KOTOPOM MNPV ampecaluu CHa-
yajla ykKasbBaeTCHd MJlaluas YacThb, a 3aTeM CcTaplas

Namare 64 K GaiT MoxeT OHTb paccMoTpeHa kak 256 crpaHwun
no 256 agpecos B Kaxmol, ¥ B TaAKOM CJlydae 3HAUEHMe CTapumero
farira yKas3HBaeT Ha MCIOJb3YyeMyl CTPaHUILLY.

B Mmkpomnpolieccope perucrtpoeasa mnapa HL  asmnsercs omuom us
Tpex PEeTMCTPOBHX [Nap, KOTOPHE OOHUHO MCIOJb3YTCH B KadeCTBe
anpecHEX perucTpos. OmsHaxo, HL - napa gBjgeTca Haubojiee Bax-
noit. HL- mapa Taxxe MoxeT OBTH MCHOJB30BaHa IJid xpaHeHus 16-
- OUMTHOTO UMCJlia, M CYyWEeCTByeT pAl apubMeTuuecKUx OrnepaLni,
KOTOPLIE MOT'YT OHTH BBIIOJIHEHE Ham 3TuMM uduciamu. H- perucrp u
L- pervcTp MOTYT Takke UCMNOJB30BATHCH KAK OIUHAPHHEE PETUCTPH,
XOTH C HUMU MOXET OHTH BHIIOJIHEHO OTPAHUUEHHOE UYMCJO Oorepa-
LA,

Perncrposeie napel BC m DE. 3ty perucrpoBrle napel UCHOJb-
3y0TCH, TJIaBHBEIM OOpPas30oM, KakK aIpeCHHE PeruMcTpe. Kasajoch O,
YTO MX MMEHAa NPOU3OIUIM €OUMHCTBEHHO M3-3a CyLeCTBOBAaHUSA A- pe-
ructpa. Xorsa, k DE  gcHo nomxomauT abbpeBmaTypa ciosa desti-
nation".

Bce perucTpe MOTYT OHTB MCIOJB30BAHEl KAaK OIMHAPHHE, U
OCOBEHHO yINOTPeBbMTENbHO MCHIOJb30BaHue perucrtpa B B xauectse
cueTuMKa LMKJIA.

HabBop ajibTEPHATUBHEX PETUCTPOB.

Z80 - crneundmUuecKkur MUKPOIPOLECCOP, TakK Kak OH MMEeeT allb-
TepHATUBHHI Habop permcrpos mns A, F, H,L,B,C,D nE. 2tu
aJbTepHAaTUMBHEE PeTrucTpE oBosHauawrca A,F,H, L, B, C,

D, mE’, npomsHocarca xaxk A npuM ¥ T. I

CymecTByeT IBE ClelMallbHbEEe MallMHHEIE KOMAaHIE, KOTOPBE I10-
3BOJISIOT OOMEHMBATH OCHOBHOM U ajlbTEPHATUBHEIL HaOOPEL pPeTrucT-
poe. Iocse of6menHa Z80 Oyner pafoTaTh C ajlbTEPHATUBHEMU pe-
TMCTPaMM, Iojlarasg, YTO 2TO OCHOBHOM Habop. BeBUNMY OCHOBHOWM,
Tenepb OyOeT MCIONb30BaThbCS KakK aJlbTE€PHATMBHEI.

[pOoTpaMMMCT MOXeT OOMEHMBAThH HAGOPH pPermcTpos ( BCe BMecC-
Te MM YacCTUUHO) CTOJIBKO pas, CKOJIbKO Heobxommmo. KoHuemnums
aJIb TEPHATUBHEX PEIMCTPOB KaxXeTcs OUeHb [IPOCTOM, HO Ha IIpak-
TMKE MCIIOJb30BaHME aJIbTEPHATUBHEIX PEIMCTPOB MOXET OBITH IIy-
TaHeM. Cawmele OoJpuiMe OPOOJIEMEI Te, YTO NPOTPaMMMCT IOJIXEH
IIOMHMUTBE, KaKOM HabOp PeIrMCTPOB MCIOJNb3YyeTCs, TakK Kak He Cy-
mMeCcTByeT MallMHHEX KOMaHI, KOTOpele paboTamnT Ha OOHOM pPeIMucCT-
pe u He pab®oTawT Ha IOOMNOJIHUTEJIBHOM eMy.

AJIbTEPHATUBHBIE PETMCTPE YaCcTO MCIOJIb3YITCA I8 COXpaHe-
HMS Cpenpl, MOIJla 3alyckaeTCsd HesaBUCMMasa 3azada.
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OCOBEHHEM MPUMEPOM IJig nporpamm CrnekTpyM c 16 K MoHMTOpoM
ABJISeTCa CUTyalusd, KoI'Ia [IPM BHUMCJIEHUM C IJlaBapolel 3alsaTon
ucnonesyorcaH mlL perucTpe misg coxpaHeHus ampeca BO3Bpara
[loaTOMy, €CJM DBTU PEerMCTPH MCIOPYEHH, TO BO3BpalleHue B Ben-
CMK HEBO3MOXHO.

Perucrposee mnape IX wulY

STy mBe pPEerMCTPOBEE I[Iaph MCIOJb3YIOTCS  IJis BBEIIOJIHEHMS
ornepaumii, KOTOPHE BKJIOUAKT MHIEKCALMOD. ODTO IaeT BO3MOXHOCTH
paboTaTh CO CIMCKOM UM TabjamueM. HadasbHBI amgpec CIMCKa MK
TaBIMUE OOJIKEH OHTh [NEePBOHAYAJBHO 3aHECEeH B MNOOXONMAIyl Napy
peructpos IX wummlY. B nporpamme Cnexktpym perucTtp Y co-
nepxut anpec 23610 (5C3AH), yKasHBaoumMii Ha TabiMily CHCTEMHBX
nepemeHHex. Permcrp IX wmmpoxko mcnosb3yercs Kak ykKasaTesb B

nporpammax obpadorky komanz LOAD, SAVE, VERITY  u MERGE.

YKasaTeJyib CcTeka

3TO eme OOMH aIpecHHM perucTp. OH MCIOJb3yeTCcsd IOJid yka-
3aHug B aMaTu o6JlacTM MallMHHOT'O CTeka M BceI'Zla paccMaTpu-
BaeTCHd KaK LEJIBHEN 2- X GalTOBEML PEeTruCTp.

Muxponpoueccop Z80 wucnombsyeT cTek, SanoJIHEHHHE B NaMATU
CBepxXy BHM3. AHAJIOTMEM MOXET CJIYXMTb MHOTODTAXHEIL IIOM, B KO-
TOPOM IIEPBBI XUJIEL I[IOCeJIseTCd B BEpPXHeM DBTaxe, Clelyllmi-
3TaxoM HMWXe UM T. I. CTeK MCIOJIb3YeTCH [0 NPUMHLUNY ' IOCJEeOHUM
npumest - [NepPBHM  BbIIEs", TakK YUTO I[EePBBM XMJILLIOM, KOTOPEI
BEIE3XAET, OYyIOeT I[IOCJeIHMUNV BCEeJIMBIMMCS

YxaszaTesb CTeKa MCIOJb3YyeTCs IJisd yKasaHUS Pas3JIMUHBIX pas-
MelleHMM B oOJlacTM CTeka B KaxIoM CcJlydae. YKaszaTeJlb CcTeka
BCeI'a COHNEepXUT alpec, Kkyla IOoCJelHMM pa3 Owbljla IpoM3BeleHa
3anuceb. [loaTOMy YyCTPOMCTBO YIHIPaBJIEHMSa CHadalla yMeHbllaeT =3Ha-
YeHMe yKaszaTeJysa CTEeKa, a 3aTeM I[oOMemaeT Tynma 3HadeHue. B
cucreme Z80 Kaxnas IIEepPecHJIKa B CTEeK MM M3 HeIr'o BKJIOYaeT B
cebs 2 6anTa OAHHBEIX, M [NO3TOMYy yKasaTejlb CTeKa NOJIKeH IBaXIsl
YMEHBUIMTHLCHA [IPM IIOMEUEeHUM B CTeK, ¥ IOBaXOH YyBeJIMUeH IIPU BEH-
Oope cTeka.

MamyHHEY CTeK OOBIYHO MCIIOJIB3YETCS MUKPONPOLECCOPOM Kak
MEeCTO COXpPaHeHMs ampecoB BO3BpaTa M3 INOAIPOIPaMM, HO IpOo-
IpaMMMCT MOXeT IIOMellaTb B CTEeK M YUMCJIOBHE IaHHEE, U TaKUM
obpasoM MCIOJIB30BaTh e€I'o0 kak pabouyi objacTb. OIHako, OOBIU-
Has oumBKa NPOTPAMMMCTOB COCTOMT B IIOIBTKE MCIIOJIBL30BATH BTU
IDaHHEIE KakK alpeca BO3BpaTa, 0e3 MNPOBEPKM TOTO, yKasHBaeT JU
CcTexk Ha TpebyeMyln OpOoTpaMMy.
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Peructp |

STO PerucTp BEKTOopa IIpepeBaHusa. B cucTeMax, OCHOBAHHEIX
va Z80, u oTamuHEIx OT CIEKTPYyM, 3TOT PETUCTP OOBUYHO MCIIOJb-
3yeTcd IJia pasMelleHud amgpecoB OOCIyXMBAaHUSA yCTPOUCTB BBONal-
BEIBOHa. OnHako, B CIOeKTpyM 5Ta BO3MOXHOCTL HE MCIOJIbL3yeTCs
n pervictp | wmcnombsyercsa s reHepauuy SpKOCTHOTO TB CUTHA-
Ja.

Peructp R

3TO permMcTp pereHepaumMu HIaMAaATK. IOTOT PETUCTP GBJISEeTCSH
IPOCTEIM CUETUMKOM, KOTOPHM yBeJMYMBAETCS KaXIEM pas [IPpM BH-
IIOJIHEHUM LMKJIa pereHepauuMu. 3HAUeHMEe B pPEeIMCTPE LUUKIUYECKMU
Mmenserca or 0 mo 255.

Pervctp R ucnombsyercsa mjia BHIIOJIHEHMA peTreHepaLru OUHAa-
MMUUYECKOM [IaMITH.

ApudmMeTUUECKU- JIoTUdeckoe ycTpoicTso ( AJlY)

9ra uvacte Z80 wmmMeer pmesio, kKak cJenyeT M3 HasBaHMUA, C
aprdMeTUUYECKMMIM M JIOTMUYECKMMM OlepauuaMM. BaxXHO NOHATH, UYTO
onepaumy, KOTOPEE MOTYT OBITH BHIIOJIHEHE AJlY, CUJIBHO OT'paHu-
yeHHHL. [IpocToe IOBOMYUHOE CJIOXEHME WM BBUMTAHME BO3MOXHO, a
YMHOXEHMEe WM IOeJIeHUE - HeT. MOXHO BHIIOJIHUTL mpubasjenye 1
uny BuuuTaHve 1. YCTPOMCTBO CIOCOBHO BHIIOJHATH OOJIBIIOE UMCIIO
OUTOBEIX OIlepaluu¥ M YyCTaHOBUTL GJjary, dYTOOB NOKa3aTb Pe3yilb-
TaT.

3.4. CTpykTypa OPOTPaMMEl B MalMHHEIX KOINax

Kak yCTaHOBJIEHO BHmIE, Mukponpoueccop Z80 pabGoraer kak
KOMIbOTEp, MNOCKOJIbKY OH MNPEeACTAaBJAeT MallMHy, CIOCOBHYK B3aro-
MMHATL MOCJIENOBATEJIbHOCTE XPaHMMBIX KOMAaHI. llporpaMMa IOoJiKHA
CyHleCTBOBAThL KaK HAOOP MAalMHHEIX KOMAaHI M NAHHEX, pPa3MeleHHEX
B [OCJIEIOBATEJIBHEIX alpecax I[aMATU. B MUKPONPOLECCOPHHX CHUC-
TeMax, OCHOBaHHBIX Ha Z80, enuuuiIel naMaTu SBjageTca 8 6uT Man
1 Gaitr maHHEIX. [l03TOMy MporpamMMa B MAmMHHEX KOIax SABJIAETCH
MOCJIeNOBATEJIbHOCTEI 8- BMTOBEIX SHAUCHMI.

IeCATUYHEL pe3yJjbTaT MOXET OHThb NPpeACTaBJIeH Cllemypmel
nporpamMMmol, kKoTopas mneuaraer anpeca c 0-7.

I0FORA=0TO 7
20 PRINT "LOCATION"; TAB 10; A; TAB 15; PEEK A
30 NEXT A

llporpamMma Ha Belcuke, nokasmbBawomas 16- puyHEIE 3HaAYEHUH,
HeMHOTMM OoJiee CJIOXHA
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10 FOR A=0 TO 7
20 LET H= INT (PEEK A/16)
30 LET L= PEEK A-H*16

40 PRINT "LOCATION"; TAB 10; TAB 15; CHR$(48+H +7H9)
CHR$(48+L+7*(L 9))

50 NEXT A
ST OBe NPOTPAaMMEBl BKJIKOUYEHH, 4TOOBl IOKa3aThk CIOCOO HOJYy-

JYeHUS OEeCATUYHOTO MM 16- PUUYHOTO JMCTMHIA NPOTPaMMEl B MAlVH-
HHX KOIaX.
PaccMOTpUM MATY [NOJyUYeHUS NOKYMEHTUPOBAHHOTO JIMCTUHTA
Ucnonbpsysa Tabamuy MamMHHEX koMaun ( npunoxenue F "BASIC
programming") MOXHO INpPenCTaBUTL 3TM MAUlMHHEIE KOMaHIBEI B CJIe-
oyoimeM BHre.

MHEMOHUKA KOMMEHTapum

0- Dl 3anpeneHre MaCKUPOBAHHEIX [PEPLIBAaHNM
1-XORA CJIOXEeHMe IO MOOyJKn2 perucrpa A

2-4 - LD DE,+FFFF 3arpyska permcrposoi naps DE

5-7 JP +11CB amp nepexon o abCoJIOTHOMY aIpecy

B BBHIIEYNIOMSHYTOM OINMCAHMM MHEMOHMUECKM 3BalMcaHa KaxIad
MallMHHas KOMaHZIa. MHeMOHMKa - CTMIMSBO0BaHHBY [NYyTh OpencTaBie-
HMS KOMaHI B IIOJIe3HOM QopMme. Bce mMaummMHHBIE KOMAaHIE M3 Habopa
xoMaHg Z80 wmMenT CBOKN MHEMOHMKY ¥ NPOTPAMMEl B MAlIMHHHX KONAX
3aNMCHBATCS OOBYHO C MCIOJIb30BaHMEM MHEMOHMKM, a He IBOUU-
HOTO, NEeCATHMYHOTO uiiu 16- prUHOTO NpelcTaBJIeHUd

3aMeTHuM, UYTO B BHIIEYIOMSHYTOM ONMCaHMM IOBE CTPOKM IIPO-
TpaMMBl MCIIOJIB3YIT IO OOHOMYy OalTy NaMaTy, IOBe cjelylmme - IO
3 Garra. B nocsemHeMm cjlydyae T[E€PBHEM U3 3 COIEPXUT KOJI BHIIOJ-
HSeMOM ollepallu.

ObrluHas Gopma OJjsga HNpencTabBJIEeHMS OpOoT'PaMM B MAalMHHBIX KO-
oax IaHa B IIpUMepe.

ampec MaIVHHBIA MHEMOHMKA KOMMEHTapnu
KOOI
0000 F3 DI 3anpeT NpPepPHBaHnit
0001 AF XOR A uckJpuaomee WIN
0002 11FFFF LD DE,+FFFF NpenesibHEM ampec
0005 c3CB11 JP +11CB nepexon BIleper
Sra dopma HaszmBaeTca ' oGopmaToMmM accembisepa’, U OBBIUHO
UMEEeT ampeca pPAaclOJIOXeHMS KOImoB B 16- puuHOM NpencTaBiieHUN,
MauyVHHEIE KOIOb B 16- puuHOM npencraBiieHUM, MHEMOHMUYECKYK 3a-
NMCh KOMAaHIOH ¥ KOMMEHTaPWU.
BLIIeyIOMAHYTEN HOpPMMEep [OKasz3aljl, KaK MOXeT OHTb [10JIydeH

bopmaT accembisepa OJ8 IOAaHHOTO OJioKa MammHHEX komos Z80. 3ror
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NpoLEeCC HasHBaeTCda IU3acceMOJIMPOBaHUEM, a mnporpamMa, peuar-
mas 3Ty 3alady - Iu3acceMOIIepoM.

Onepauuy, IOeTajlbHO pPaCCMOTPEHHHBE BHIIE, IPMBEIEHEL B 00-
PaTHOM NOpPsAIKe IO OTHOIEHMI K MNPOLEeCcCCy HalMCaHUg IpoTpaMM.

[lpexme BCcero, nporpaMMucT OyIeT OmcaTb IpoI'paMMmy, MUC-
IOJIb3YS MHEMOHUKY. 3aTeM OyOyT HalIOeHH IBOMUYHEE, IeCSaTUUHLE
u 16- puunHbee 3SKBMBaAJIEHTH. IIporpamMa, KOTOpPas CTaAaBUT B COOT-
BETCTBME MHEMOHMUECKOM SBaNMCM MallMHHBIE KOZXIBl, Ha3bBaeTCHd ac-
ceMbJiep.

OrMeTbTe, uUuTO GopmMaT accembiiepa, I[IPMBEIEHHB BEHIIE, UYaCTO
IOOIIOJIHAETCS M BKJIYAeT B cebOd METKM M I[IepeMeHHEEe, a MMEHHO

STARI equ 0000 HYJIEBOM ampec
START/NEW equ 11CB NpONONIXaTh 3IECh
TOP-MEM equ FFFF =65535

anpec MHEMOHMKA
0000 START DI 3anpeT NpPepPHBaHnit
0001 XOR A uckJpuaomee WIN
0002 LD DE,+TOP-MEM cTapumit GamT naMaTu
0005 JP START/NEW nepexon BIleper

[lpn obcyxnmeHum dGopmMaTa acceMmdbiiepa OOJDKHO OBITH OTMEUYEHO
UTO OH He 49BJISeTCH [IOJIHOCTHI OIpenesieHHBIM (QopMaToM, n  YTO
paszauuHee acceMOJiepsl OyIOyT MMETH pPa3JIMdHBEE TpeboBaHMS U OI-
PaHUYEeHU.
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TJIABA 4. MareMaTUUYeCKMe OCHOBH MNPOIPAMMUPOBAHUS
Ha MallMHHOM A3BIKE.

4.1. BeemeHue.

B MUMKPOINPOLIECCOPHEIX CUCTEMax, OCHOBaHHEIX Ha Z80, KaKoM’
asisgercsa CIEKTPYM, Bce naHHBE NepenamnTCsa BOCBMMOMTOBBEMM KOM-
OvHauuAMU. HamboJjiee MNPaBMJIBHO ONMCEBATHL [PEICTAaBJICHME 3TUX
6uToB 8- MM OUTOBEMU OBOMYHEIMM uYMcCJiamMy. HO Takoe MNpencTabBJieHre
TPYOHO IJIA PaboOTE, M IO3TOMY NPOIPaAMMUCTE, NMIIyIMEe IPOIPaMMEL
Ha ypPOBHE MAaWMHHHX KOJOB, OOBYHO MCIOJb3YyOT WECTHAaOLATHPUU-
HOe mnpencTaBJIeHMe.

B sTOM TIJjaBe Ho odepenu OyIOyT PacCMOTPEHE WeCTHANLATU-
pPUYHOE MpeAcTabBjieHre, abCoJITHaA ABOMYHAA apudMeTVKa, MHTeD-
pajibHOe MpeICcTaBJIeHMEe U MNpeNCcTaBJIeHMEe uYuce]l C IJlaBaomeln 3a-
naToi. IlepBele TPM pasfesa OPYMEHMMH K JIOOBM 8- My OUMTOBEIM MM-
KPONPOLIECCOPHEM CHCTEeMaM, B TO BpeMda KaK [NOCJedHMre IOBa CIe-
umbmubel niig " CIEKTPYMa".

4.2. H.[eC‘I‘HaJILLaTI/[pMT-:IHOG KOIOMpoOBaHME.

[IPUMHLUIEL, JIeXallMeé B OCHOBE WMEeCTHANLUATUPUUHOTO KOOUPOBAa-
HUSG, cocToAT B onmcaHmum umces or 0 mo9 u pmobaeyneHum 6  3Ha-
KOB, OOO3HadaeMux OykBaMu oT A moF. Crnemyomas Tabimua noxa-
3LIBAET COOTBETCTBUE OBOUUHOTO, MHOECATUYHOTO U MECTHAALAaTUPKU-
yHOTO npexncrasjeHmsa mua umcen 0 - 15,

IBOMUYHEIE IeCATUYHEE e CTHaALAa TUPWUYHEE
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F
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Kax MOXHO BMIETH M3 Tabiamuie, OIJHA LWIeCTHAaOUATUPUUYHALA LU-
bpa zanuceieaeTrca 4 OUTOBHMU OBOUUHHMU. I[[O3TOMY BOCBMMOUTO-
BOe IOBOMUHOE UMCJIO 3BalMCHBAETCS I1apo¥ WEeCTHAaOUATUPUUHEIX 3Ha-

KOB, a WMeCTHAaAuaTubmuTosoe --4- MA mMeCTHaALaTUPWYHBEIMM SHAaKAa-
M.
Crlemyoupe NPUMEPH 3TO WJLIOCTPUPYIT!
0000 0000 ( neouunoe) =00 ( wecTHamuaTMpMUHOE)
0100 1111 ( neouunoe) = 4F (| wmecTHamguaTupmuHOE)
0000 0000 0000 0000 ( nsomunoe) = 0000 (16- puuHOE)
0100 1100 1010 1111 ( nsonunoe) = 4CAF (16-  pwuunoe).

[IpeoBbpa30BaHMe dYMCeJl M3 OOHOM CMCTEME B IOPYyTIyl IOJsa OO0Jb-
LMHCTBA JIOOEM TPYyIOHO Haxe IIOCJe MecsleB U JIeT TPEeHMPOBKM, HO
3TO OUEeHb IIOJIE3HOE MCKYCCTBO. Tem He MeHee, OYeHB IIPOCTO
HalNMCaTh [IPOI'PaMMy, BEHIIOJHAKLY 3Ty paboTy.

Crnepymumad nporpaMMa Ha BENCUKE [nepeBoOmuT UmMclla M3 Oecd-
TUMUYHOM CUCTEME B IleCTHaNlaTUPUUHYIO!

10 INPUT "Decimal number?", D
20 IF D > 65535 THEN GO TO 170
30 PRINT "Decimal", D

40 DIM H(4)

50 DIM H$(4)

60 LET H(1)=INT (D/4096)

70 LET D = D - H(1)*4096

80 LET H(2) = INT (D/256)

90 LET D =D - H(2)*256

100 LET H(3) = INT (D/16)

110 LET D = D - H(3)*16

120 LET H(4) =D

130 FORA=1T0O4

140 LET H$(A) = CHR* H(A) + 48 + 7*H(A) + 9))
150 NEXT A

160 PRINT "Hexadecimal" H$

170 PRINT

180 GO TO 10

B nporpamMMe IeCATUUYHOE 3HAUEHME [IOCJIeIOBATEJIbHO yMEHb-
maeTcs JiA [IOMCKa [MEeCTHANUaTUPUYHOTO SKBUBaJieHTa. CTPOKU
130-150 nepesopmaT sTu sHauvenHma B kon ASCII.

Crenmywmas nporpaMMa [OKas3BBaeT MeCTHaNaTU- JeCATUPUUHOE
npeobpas3oBaHUE.

10 DIM H*(4)

20 INPUT "Hex characters", H$

30 IF CODE H* =32 THEN GO TO 20
40LETD=0

50FORA=1T04
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60 IF H$(1) = CHR$32 THEN GO TO 100

70 IF H$(A)<"0" OR H$(A)>"9" AND H$(A)<"A" OR H $(A)>"F"
THNEN GO TO 120

80 LET D=D+16**(4-A)*(CODE H$(A)-48-7*CODE H$(A ) 57))

90 NEXT A

100 PRINT "Hexadecimal", H$
110 PRINT "Decimal", D

120 PRINT

130 GO TO 20

B nporpamMMe CTpOKa WEeCTHANLUATUPUUHEX SBHAKOB He BCernma
umeer 4 3Haka. Ecau 3HadYeHMe He 3aIaHO NOJIb30BaTeseM, TpeBo-
BaHUe BCETrIa MNOBTOPAETCHA

llocyenumit mpyMep B 3TOM pasgejie NOoKas3HBaeT, Kak npeobpa-
30BaHME WECTHANUATUPUYUHOTO B IEeCATUYHOE MOXET OBTH BHIIOJHEHO
BPYUYHYI.

HanpmMep, MNeCTHaIluaTupudHoe dumcio. /89 A

IecaTHUHE 5KBUBaJIeHT = 7 * 4096 = 28672

8* 256 = 2048
9* 16= 144

A* 1= 10
789 A =30874

Uy momnapHOo.
HecaTuuHell skxBUuBajieHT = 78 * 256 = 30720

9 A* 1= 154
789 A =30874
4.3. ABcosoTHada apudMeTrKa

OIVHAPHEI PErMCTP WM agpec OaMATH COOEPXUT BOCbHMUOUTO-
BOE IOBOUUHOE UMCJIO. 3TO UMCJO MOXET OLTE B OBOMUHOM IMAaaso-
"e 0000 0000 - 1111 1111, necaruusaom 0 - 256, MM WecTHanla-
rupwmunom 00 - FF. Hu B OOHOM M3 STUX CJIydaeB UYMCJIO HEe MOXEeT
OBITE HM OTPMLATEJBHEM, HM OPOOHEM, M 3TO obpasyeT OCHOBY ab-
COJIOTHOM IOBOWYHOM apudMETMKM -- SHAYSHMUE B HAMATH WU PEeTu-
cTpe BCerma MOJIOKUTEJILHOE U LeJioe

Takke BaXHO MNPEICTaBJIATL cefe, UTO 3HAUYEHUE, Ccomepxalee-
ca B NaMATU WM PEeruMCTpe M3MEHASTCH UMKIMYECKM B Openesax
0 - 255. 3TO O3HAuYaeT, YTO, E€CJHM B ONepaLMuU CJIOXEHMS IOJIydeH-
HEDT pesyJabpTaT npebemaeT 255, OKOHUATEsNBHEI PEe3yJIbTaT SalUCh-
BaeTcda nocjie BuuMTaHua 256, Npu BHUMTAHMM K SHAYEHMO MEHbIIe
uynsa npubasngercs 256.
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9TO MOKa3aHO Ha CJeIy IMX IPpUMEpPax:

252 + 44 naet 40
VI

FC +2C naetr 28

87 - 200 naer 143
WM

57 - c3 naetr 8F

djlar nepeHoca IeMcTByeT B OOJIBIIMHCTBE olepauud, Tpebyio-
mMx nepeHoca. JJd majibHeMmer oeTanu3alry CM. IJaBy d.

B cucremax, ocHoBanHeix Ha Z80, Bce uucia npencTaBJIeHH B
abCOJIIOTHOM IOBOMUYHOM apmupMeTMKe, HO NPOTPaAMMMCT YacTO HyxXIa-
€TCS B Pa3JIMUHEIX MHTEpPIpeTaluMax 4YMcel, TaKMX, KaK IIOJIOXUTEe-
JIbHOE MM OTPpMLATENbHOE LeJjioe MiIM OpoOHoe. Crlemywoume TpHU
pasmesa TJIaBH pPAaCCMATPUBAKNT MCIOJb30BaHme B cucreme " CIEK-
TPYMa" pasinuHEX BUIOB MHTEPIPEeTaLVM UYMCell.

4.4, JonoJHUTEIbHAa apubMeTrKa.

[IpMHUMII OONOJIHUTEJIEHOV apubdMeTmky oueHb HpocT. Ho npu
MCIOJIb30BAHUM €€ B NpoTpaMMax pesyjabTaT MOXeT OBTbL OYeHb
HEOXMIa HHEIM.

MeTon mo3BOJISET NPOIPaAMMUCTY PacCMaTPMBATL IBOMYHHE SHAa-

uenusa B mHrepsasie 0000 0000 - 0111 1111 KaK BKBMBAJIEHT IOeCH-
TuuHEIX  3Hadenuy 0- 127, a IBOWUYHEE SHAYEeHMA B MHTEpBaJe
1000 0000 - 1111 1111 KaK DSKBMBAJIEHT OECATUUYHEIX SHAUESHUN
-128 - -1

B pesynbTaTe Takoi wuHTepnperauvu 6ut 7 ( JIeBEIT KpalrHmi
BT BOCBMMOMTOBOI'O UMCJa PaccCMaTpMBaeTCs KakK 3HakKOBHWM. OH
OyneT HYJIEBHM IJIS IIOJIOXMUTEJIbHEIX uMceJ, ¥ OyIeT MMeThb 3Haue-
ure 1 1Ja oTpMIlaTelIbHBIX.

Ha mmarp. 4.1. IOKAa3EBaeTCsa INPMHLUII HNOIOJIHUTEJIbHOM apu-
bMeTVKM 09 BOCBMMOAVTOBHX YUMCEJ.

BaMeTuM, YUTO BO3MOXHO PAaCHPOCTPAaHUTL MNPMHLUIE OOMIOJIHM-
TEJILHOM apudMeTMKM M Ha WeCTHaZuaTuOMTOBHE udMCJIa. B sTOoM
cllyyae MHTepBajl BO3MOXHHIX SHaueHuM umces Oymer or -32768 mo
32768 pecAaTUUHEIX.

[IpeobpasoBaHMe OTPHULATEJIbHEX OEeCSTUUHBEIX YMCEeJI B IOOIIOJIHU-
TEeJIbHY IOBOMUHYI MJM WIeCTHaIlaTUPUUHy GopMy OpOCTO, HO dac-
TO JieTde COCJaThbCa Ha COOTBETCTRBYOIYID TabJMily.

1. Havnure OBOMYHYID QOopMy IJisg a®COJIOTHOI'O IBOMUYHOIT'O 3Ha-
uenusd, HanpmMep -54 -- 0011 0110.

2. llonyunTe OOpPAaTHBE KOI - HANO M3MEHUTH HYJM Ha eIVHU-
usl u obparHo: 0011 0110 -- 1100 1001.

3. llpubaBbTe EOUMHULLY.

1100 1001 + 1 = 1100 1010.

4, MCHOJ’IbByMTe IBOMYHYIO @opMy iy repepengmuTre €ro B MIecCT-
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HaALuaTUpPUUHyo: -54 B ponoJjHuTesgbHoM kome:. 1100 1010 nnu CA.
Omepalumy MOXHO MNPOBECTM B OOPATHOM MNOPANKe IJid [NepeBoma
yycaa B IOMNOJHMUTEJLHOM KOIOEe B HOEeCATHMYHEN BUI.

4.5. VHTeTrpajibHOe MNperacTaBJIeHue.

UHTepnperarop Belicuka B cucreme CIEKTPYMa wucnosib3yetT 5
BanT nJjsa NpencTabBiieHMsa uucel. lessle umcia, HaOpUMEpP, HaAxXOOg-
mmecsa B mHTepsase -65536 -- +65536 BKJIOUMTEJIEHO SBaNMCHBAOT B
uesoM dopMme, B TO BpeMS KaK IOPOOHEIE MJM LleJjitle BHE 3TOTO Iua-
nasoHa 3anMcHBAKWTCA B D OaMTax umcia C JjaBapiei 3ansgTol.

B uejyiorr ¢opMe NepBEl OaMT BCceT'la HyJIeBOM. BTopou OamT
comepxutr 0, ecimu umcno nonoxurennunoe, u 255 (FFh), ecaM OHO
oTpuLaTesbHOe. TpeTuy M YEeTBEPTHM OaMTEl COoIepXaT Liejioe 3Ha-
JyeHMe Kak MeCTHaOUuaTUMOMTOBOEe Oe33HakKOBOE UMCJIO B HOONOJIHUTE-
JIbBHOM KOIe, HO TpeTuyt 0alMT COIEPXUT BceIlIma MIalulyild 4YacTb, a
YeTBEepTH -- cTapuyil. I[aTeM 0alT He MCIOoJIb3yeTcs, HO Bcerna
conepxwt 0.

Crnenyomasa mporpamMMa IEeMOHCTPMpYyeT Lejykl dopmy ( B mecaTu-
YHOM BMZEe IOJIg JIOOEIX LEeJIEIX UYMCeJ, BBOIMMBEIX I[1OJIE30BAaTEJIEM.
Crpoka 20 mporpamMMel TapaHTUPYeT [OJIydeHME LeJion (GbOpMEL).

10 INPUT N

20 IF N <>INT N OR N < -65535 OR N > 65535 THEN GO TO 10
30 PRINT "Number chosen=", N

40 LET V = PEEK 23627 + 256 * PEEK 23628

50FORA=1TO5

60 PRINT A; "."; TAB 5; PEEK (A + V)

70 NEXT A
80 GO TO 10
Inarpamma 4.1.
IBOMUYHOE mecaruuHoe  16- puruHOe
01111111  +127 TF
01111110 +126 7E
[IOJIOXNTEJIbHEE BHAUEHUS
0000 0010 +2 02
0000 0001 +1 01
0000 0000 0 00
1111 1111 -1 FF
1111 1110 -2 FE
OTpullaTesIbHElE 3HAUYEHUS
1000 0001  -127 81
1000 0000 -128 80
N
L 3HAKOBHIL OUT

IOuarp. 4.1



-56 -

B NpMBEIEHHOM BHIIE NPOTpaMMe yKa3aTejb yKas3bBaeT Ha Ha-
yaJio [OoJiAa MNepeMeHHHX u ampeca c+1l mo+5 6ynyr comepxaTs 5
BaT BBEIOEHHOT'O UYMCJa.

[lporpamMMa JaeT pPes3yJbTATH B BUIE

BuBbpaHo 3HaueHwue 0

aglrwnE
Ococooo

Tax kax 0 mnoJsoxmreseH, npencrasigercs oH kak 0*1 +
0*256.
BubpaHno sxHaueHue 1516

Tak kak 1516 -- mnosoxuTesbHOE, MNPEenCTaBJISEeTCH OHO

kak 236* 1 + 5*256

BeiOpaHo 3HaueHme -1

0

255

255

255

0

Tak kak -1 -- oTpuuaTenbHoe u npencraengerca oHo FFFF.
BaMeuaHme. ommbOKOM nporpaMmmpoBanmsa Oymer nepeson 0 kak
-65536. 2710 3Hauenue He cooTBeTcTByeT ueson dopme 0,255,000
(cm. npunoxenwne IY).

agrLODE

4.6. [IlpencraBJjieHMe C IJlaBalouwel 3alsaToMn.

[Iare OalToB, WMcHoJNb3yeMux B CIEKTPYMe 1nJjs OpeloCTaBJIeHUS
upciia C [JlaBaplel 3angTol, [IO3BOJIST XPaHUThb 4YMcja B Ouala-
zone 29E-38 - 1.7E38 ( NpUBAM3UTEIIBHO).

HyJsleBoe 3HaueHMe BCerga XPaHUTCA B NaMATM KakK OSTb HyJe-
BEIX OamnToB. Bce ocCTajibHHEe SHAdYeHUS XPaHATCH. SKCIOHEHTa B
nepsoM 6GarTe, MAHTMCCA -- B OCTAJIbHEIX UeTHpex. Teopusa onm-
CaHusa UMceJsl B TepMMHAaX BKCIOHEHTH U MaHTUCCH [NEepPBOHAYAJIBLHO
NOABMIJIACHE B INECATUUHOM 3alucCH, IOCKOJbKY B Hel Jjerue paboTarhb

HaxoXOeHre SKCIOHEHTH UM MAaHTMCCH IOJd OeCATUUYHOTO UMcia
3TO, B CYmHOCTH, [epeBox uucja B E- dopmar. PaccMoOTpMM UMCIIO
12345, xoTopoe B E dopmaTe MoxeT OHTL NPEeNCTaBJIEHO Kak
12345 E+5. Ina nosydyeHmMsa MaHTHCCH OEeCATHMYHASA TOYKAa CIOBUTAETCHA
BJIEBO IO Tex I[Op, I[IOKa OHa YyCTAHOBUTCH Mepel cTaplell 3Hada-



-57 -

mer umdpoM. DKCIOHEHTA --  UYMCJIO HeOOXOIMMEIX CIOBMI'OB, MaHTMUC-
ca-- 1nOpoBHOe OeCATMYHOE UYUCIIO. DKCIIOHeHTa paBHa +5; wManTHc-
ca --.12345.

[lockonbky cucrema CIEKTPYM mMeeT neyio CKopee C IOBOWYHBIMU
umCcJiaMy, JyeM C HOeCSTUYHEIMY, nonmoOHBEle onepauuy MOT'yT OHTH
PaCcCMOTPEHHE OJId IOBOMYHOI'O dYMCJa.

PaccmorpuMm pmeomunoe uwmcso 0001 1111, YTO DBKBUBAJIEHTHO
+31.

IBOMUYHAA TOUKa JEeXUT crnpasa oTJ3 Omra um Tpebyer 5 cnosu-
TOB, UTOOH MEepeBecTr ee Mepel CTapluM 3Hadamum OuToM. I[lo3To-
My OSKCIOHeHTa = +5, MaHTMcca =.1111 1000.

B CIEKTPYMe mnocjie D2TOI'O IIPOMBBOAMUTCS €lle HEKOTOpPHE Ieu-
crBua. Tak, IJIS 3KCIOHEHTH. NPaBUJIbHASA 3KCIOHEHTa, KakK BHIIE
+5 yBemmuuBaeTca Ha mecATuduHOoe 3HadeHue +128 (16- puunoe 80).
B namem npumepe +5 + 128 = 133.

JJ19 MaHTMUCCHL

epBEM OUT MAHTUCCH BCerma OyIeT eOVHWYHBIM, I[I03TOMY eI'0
MOXHO MCIIOJIb30BATE KAaK BHAKOBHIM --  IJIS [OJIOXMTEJIbHOTO YMCia
OH OymeT HyJIeBbM, JIJid OTPULATEJIBHOTO -- EIMHUUHEM. B HameM
npuMepe MaHTucca craHoeurca pasuoit .0111 1000.

/l Tenepb oCTaeTcsa MNOMECTUTH UMCIIO BD 6Garros. Hewncnosbsye-
MBIE OaMTH MaHTMUCCH OOHYJISIOTCS

B mecATWUYHOM BuIe Jid IJlaBawmer apubmeruxm +31 szanuceBa-
ercsa xak 133,120,000

B mecrTHaguatupuuHoMm kak 85,78,00,00,00.

U, ecsm xorure, B psomuxnom 10000101 0111 1000 0000.
llonoBHasa onepaursa NO3BOJIAET [I€PEBOIUTE OTPULATEJIbHEE U OpO-
OHBIE 4YMCJla, XOTA M HE TakK IIPOCTO

Cremywouas nporpaMMma I[IOKa3HBaeT JeCATUUHYKD GOopMy I[JIaBak-
mmx urces. BxiwoueHue crTpoky 30 rapaHTMpyeT, UTO He BCerma
NOJIyUMTCA IJlaBanmas GopMa umcia.

10 INPUT N
20IFN=0THEN GO TO 40

30 LET N=N+.2E-38

40 PRINT "Number chosen =";N

50 PRINT

60 PRINT "Exp="; TAB 9; "Mantissa"
70 LET V=PEEK 23627 +256*PEEK 23628
80 PRINT PEEK (V+1); TAB 9;

90 FOR A=2TO5

100 PRINT PEEK (V+1); CHR$32
110 NEXT A

120 PRINT

130 GO TO 10

[I[pyBeneHHas BHIIE NPOTPaMMa HAacCT CJlenyollye pe3yJibTaTH:
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1 =129 0000

2 =130 0000

35456 = 144 1012800

-1 =129128000
-35456= 144 13812800
0.333 =131 74167239158

UnTepecHO 3amMeTuTh, uTo.5 1 1/2 DanyT pas3JjMdHbEe 3Haue-
Hus ( cM. npunoxenwe Y nna masnbHelwer meTanmMsauunn).

.5 =127 127255255255
1/2 =128 000
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TJIABA L. Cucrema xoMmaHn mumkponpoueccopa Z80.
5.1. KomMaHIEl M OaHHEE.

Tenepb MH IOCTUIVIM CTaguM, KOTIa MOXHO OOCYIMUTH KOMAaHIEL
MAallMHHOT'O SI3BEIKA.

B 3TOM KHMI'e BCEe KOMaHIH pasiejieHel Ha 18 rpynm, kaxnas
M3 KOTOPBEIX COCTOMT M3 KOMAHI, MME IMxX MHOT'O obmero. OmHAaKO
npexne uYeM OOCYyXIaTh 3TV KOMAaHIH, paccMoTpuMm b KjaccosB naH-
HEIX, KOTOPEE MOTYT CJIeIOBATH Ba KOMAaHIOM.

1. OnuoGanrToBas koHcTaHTa (+dd).

310 umcyo A B mmanasone 00-FFh, 0-255 necaruuHoe. Te Kko-
MaHIEl, KOTOPhEe TpebyiT 3a coboM ONHODAMTOBYID KOHCTAHTY MMEIT
MHEMOHMYeCKyl mnNpucTasky +dd, sanpumep, LD A,+dd.

2. IeyxBarrToeas xoHcranTa (+dddd).

oto umcyao A B mmanasoxe 0000-FFFFh (  mecaruunoe 0-65535).
Te KOMaHIE, KOTOPHE TpebyiT 3a cobol IByxXOaMTOBYI KOHCTAHTY,
UMeT MHeMOHuueckyl npucrabeky +dddd, sanpumep, LD HL,+dddd.
3. Ieyx6arToeeni ampec (addr).
oto umcno A B mmanasoxe 0000-FFFFh (  mecaruunoe 0-65535),
T. €. UMCIIO, KOTOPOE MCIOJIb3yeTCHd Kak ampec B namaru. Te KO-

MaHZIEl, KOTOPhEIe TpebyiT 3a CcoboM OByxOaMTOBHM alpec, VIMEIOT
MHeMOHMYecKyl npmucrasky addr, zanpmmep, JP addr.
4, OmHoGaliToBas KOHCTaHTa cMmemeHusd (€).
3ro umcio A B mmanasone 00-FFh, -128 - +127 OeCATUUHOE.

UpcJio Bcer'na [IpencTaBJIEHO B IOIOJHUTEJNIbHOM apubpmeTruke. Te
KOMAaHIBL, KOTOpHE TpebyiT 3a coboy OOHOOAMTHYI KOHCTAHTY CMe-
mMeHMsd, UMEnT MHEMOHMUYECKYK MIPMCTaBKy €, uanpmumep, JP e.

5. OmHoGaliToBas MHIEKCUPYKMAd KoHCTaHTa cMemenus (+d).
oto umcno A B mmanasoxe 00-FF (  mecarununoe -128- +127).
Umciyio Bcerma IMNpencTaBJIEHO B OOIOJIHUTEJILHOM apubMeTHKE
Te KOMaHZIE, KOTOPhe TpebylT 3a CcoboM ONHODAMTOBYI MHIOEKCUPY-
Oyl KOHCTAHTy, MMEKT MHEMOHMUYEeCKyl npmcrasky +d, Hanpumep,

LD A, (IX-d).
6. OmHoBanToBasd MHIOEKCHPYWIAas KOHCTAHTA CMEMEHMS M OIHO-
GariroBas koncraura (+d, +dd).

T.e. umcyna B muanasone 00-FFh ( reppoe M3 KOTOPHX pacc-
MaTpuBaeTCa Kak mecaruuHoe -128 - +127, a BTOpoOe - KakK »OecHd-
Tuunoe 0-255.

KomaHze, Tpebyoure 3a coboM nByx 0OalT IaHHBEIX, COIPOBO-
xmaorca MHemoHrkamy +d  u +dd.
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5.2. Tpynmoe KOMaHII.

CymecTByeT MHOTO NyTeM IJisa pas3lelieHMsa Ha TPYyNNel COTEH
Pa3JIMUYHEIX MalMHHEIX KOMaHO. OIHAakKo, MEeTOm, BBIOPAHHEI 3IeCh,
pazmengaeTrT KOMaHOu Ha 18 QyHKUMOHAJBHEIX TPYIII.

[locye mM3y4dyeHMsa KOMAHI [0 TpPYyIHNaM, UYUTaTeJIb BBIIOJIHUT [IPO-
T'PaMMEL BENCUKA u3 clemyoumelt IJIaBEH, KOTOPEE WMIJIOCTPUPYIOT 3TU
KOMaHJIEL.

T'pynna 1. Komanpma HET OIIEPALVN.

MHeMOHUKAa H.[eC‘I‘Ha,JILLaTI/[pMT—:IHBIﬁ KoL

NOP 00

BumnosHeHre komanzel B Z80 Tpebyer 1.14 mxc. Hm omuH us pe-
TUCTPOB MM (QJyaros He MeHsercd. Komanzma HET OIEPAIMN mcnojb-
3yeTcsda OporpaMMMCTOM HIOJiS OpraHM3aluuM 3alepXekK, HO dalle IJisd
yIOAJIEHMS HEHYXHBIX KOMAaHI M3 [IPOT'PaMMHL

Tpynna 2. KoMaHIE 3arpy3KM PEerMCcTPOB KOHCTAHTAaMM.

MHEeMOHMKA llecTHAOUATUPUYHEIL KOZX
LD A,+dd 3Edd
LD H,+dd 26 dd
LD L,+dd 2E dd
LD B,+dd 06 dd
LD C,+dd OE dd
LD D,+dd 16 dd
LD E,+dd 1E dd

Kaxnas CcTpoka ®THX KOMaHL TpebyeT OByx OauT HaMsaTU. OIMUH
IOJiss KOoIa oIllepaluy, BTOPOMV IJjs KOHCTAHTHE. KOMaHIE 3alMCHBAT B
PEeIMCTPEl COOTBETCTBRYyIME 3HAUEeHMs. CTapele 3HAUEHUS PEeTrUCTPOB
nponanamnT.

Crnenymoumme KOMaHIEl 3aKJIoYaloT 3aTrpys3Ky [Iapkl pPerucTpPOB
OBYXOalMTOBEIMU KOHCTAHTAMMN!

MHeMOHMKAa llecTHaAOLATUPUYHEIM KOI
LD HL,+dddd 21dddd
LD BC,+dddd 01 dddd
LD DE,+dddd 11 dd dd
LD IX,+dddd DD 21 dd dd
LD IY,+dddd FD 21 dddd
LD SP,+dddd 3ldddd
CTpoka KOMaHIE TpebyeT TpM WM dYeTepe OaMTa IaMsaTH. Kon

olepauuM BaHMMaeT OIMH MM I»OBa OalTa oDaMaTKM M IBa OanTa 3a-
HYMaeT KOHCTAaHTa
[lepBB OaMT KOHCTAHTEL BCeTa 3arpyXaeTcsa B MIamluy pe-
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TUCTP I[apH, r.e.L,C,E XY, i P, a BTOpOM 6Gaur-- B
crapumuii perucrtp, T.e.H,B,D,]|, nm S.

STM KOMaHOE SBaNMCHBAOT B PEIUCTPOBEIE MNAPE SHAUEHMSA IaH-
HEIX. OTKM SHAYEHMA 4YacTO PacCMaTPMBATCH MNPOTPAMMUCTOM KakK
IBYyXOaMTOBHM amgpec, HO MOTYT OHTbH TaKXe U OBYyxXOaMTOBBIM UYMC-
JIOBBIM 3HadYeHMEeM " OBYMS OTIEJIbHEMU OIHODAMT OBEIMI
UMCJIOBEIMM SBHaYEeHUAMM.

T'pynna 3. KoMaHIE KONMPOBAHMA PEIrMCTPOB M OOMeHa
BZ80 cymectsyeTr 59 xoMaHI, KOTOPHE BHIIOJHAKOT KOIUPOBA-
HME PEerMCTPOB M PEeTrMCTPOBHX [ap. 3TM KOMAHIH JIydlle BCEro Ie-
JuThE Ha 4 NOATPYIIEL

llonrpynna a. KoMaHIE KONMPOBaHMUSA PETUCTP- PETUCTP.

Crenywomasa Tadjauia OacT KOIB ONepauyil KOMAaHI, BHIIOJIHSOMUX
KOMNMMPOBAHME COHNEPXMMOTO PErMcTpa B APYTOM PEermucTp

LD LD LD LD LD LD LD

A 7F 67 6F 47 4F 57 5F
H 7C 64 6C 44 4C 54 5C
L 7D 65 6D 45 4D 55 5D
B 78 60 68 40 48 50 58
C 79 61 69 41 49 51 59
D 7A 62 6A 42 4A 52 b5A
E 7B 63 6B 43 4B 53 5B
Hu onmHa u3 KOMAaHI, NPVBEIEHHEX B Tabjule, He M3MeHdeT
cocTosaHUA GJIaroB. CymecTByeT, KpoMmMe 3Toro,4 koMaHme nid l

u A perucTpos.

MHeMOHMKaAa llecTHaAOULATUPUYHEIM KOI
LD A, I ED 57
LD AR ED 5F
LD I, A ED 47
LDI,R ED 5F
Stu nocnenuve 4 KOMaHIBEl BJMAKNT Ha QJjar [NepelnoJIHEHMA

YeTHOCTU.

Nonrpynna b. KomaHms kxonmMpoBaHMA perMcTpoBasd mHapa -
permucrpoeas napa.

CymecTByOT TOJIBKO TpU KOMaHIBE 2TOM IIOOT'PYIIIIEL M OHM BCeE
KONMPYKT 3HaAWYEHMA B yKa3aTeJlb CTeKa.
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MHeMOHMKaAa llecTHaAOATUPUYHEIM KOI
LD SP, HL F9
LD SP, IX DD F9
LD SP, IY FD F9
STy KOMAaHIBEl He M3MEeHAKT COCTOAHMA (QJjaros.
3aMeTbTe, UTO EeCJM COHEPXMMOE PEerMCTPOBOM Maphl HaIo
KONMPOBATL B JAPYTYH PETUCTPOBYH MNapy ¥ 3TU KOMAHIH HE MNOOXO-
09T, TO HeOOXOIMMO BBINIOJHMTL [OBE KOMAHIH KONMPOBAHUSA pe-
rMcTp- perucTtp. HanpuMmep, HerT koMaHmel LD HL, DE u ee zamensawnrT
ucnons3ysas LDH,D wulDD,E. MWnu comepxmMoe mepBot pPermMcTpOBOM

napel MOXET OHTb COXPAaHEHO B CTEKEe U BIIOCJEACTBMUMU [NepPEenNMCaHo
BO BTOPYyKW perucTpoByo mnapy ( cM. komMaHmm cTeka Ha ctTp.103).

Nonrpynna C. Komaunu EX DE, HL.

B cumcreme xomaHpg Z80 cymecTByeT TOJNBKO OOHA KOMaHOa, KO-
TOpas TI[O3BOJIAET OOMEHMBATL COIEPXMMOE PEeIMUCTPOB B Ipemesax
OCHOBHOI'O Habopa PEeIruUCTPOB.

MHeMOHMKAa llecTHaAOLATUPUYHEIM KOI

EX DE,HL EB

39TO OuUeHb II0JIe3Hasd KOMaHIa, [NO03BoJidllasg NpoI'paMMMUCTy OO0-
MEHMBATL 3HaueHre B mnape peructpos DE ¢ comepxumemm naper HL.
3HadveHus (QJIaroB He M3MeHdAeTCcd. KoMaHzma OOBYHO MCIOJb3yeTCHd
KOoTma HeoOxonoumo, dYTOOB ampec MM OByxXOaMToBas UYMCIJIOBasS KOH-
cranta w3 nape DE  6wuia zanmcana B napy HL, HO COIEepXMMoe
rnocjienHeM He OBJIO YyTEepsHO

Nonrpynna d. KoMaHOe ajibTepHAaTUBHOTO Habopa PeIrUCTPOB

B sTOoM I'pyIlirie gBe KOMAaHIEBL

MHeMOHMKaAa llecTHaAOULATUPUYHEIM KOI
EXX D9
EX AF, A'F 08
Komauna EXX BosmBaer nepexsmoueHne permcrpos H, L, B, C,
D uE mna perucrpu H', L', B, C', D, u E'".
Komannoa EX AF, A'F, Kak CcJenyeT M3 MHEMOHUKM, [IepeKJIo-

uvaer peructper A mF waA' wuF.

AJIbTEPHATUBHLIN HAaBOp PEerUMCTPOB UYaCTO WUCIOJNb3yeTCsd IOJid
XpaHeHUs aIpecoB ¥ IJAaHHBIX. [IOMENEeHHBE B aJibTePHATWBHLHE pPeTru-
CTPEl, 3TM 3HAUEHMSA COXPAHANTCH 0e3 MCKaXeHUs U MOTYyT OBThb
JIETKO M OHCTPO BOCCTaHOBJIEHHL
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Tpynna 4. KoMmaHOH 3arpy3KM PEeTrUCTPOB U3 NaMATHU.

B cucremy xomaHn Z80 BxomuT MHOTO KOMAHZ, [O3BOJISOWMX
HaxXxOOMUThb HaHHHE B NaMATM M 3aTeM 3arpyXaTb MX B OCHOBHOM pe-
rucTp. Bce 3TM KoOMaHOE TpelyioT, YTOOB NPOI'PaMMMCT yKazajl an-

pec miM napy amgpecok 0aiToB, OTKyNa HaHHHE IIOJIKHE OHTbL CKO-
nupoeane, u peructp ( WIu napy perucTpoOB ) -- rnojydaTenei
IaHHEBIX.

KoMaHIE! 3TOM TPYNNH Jydlle PacCMaTPMBATBH KaK KOMAaHIE Tpex
HNONTPYIHI B COOTBETCTBMM C METOINOM aIpecaluy BHOPaHHEM IPO-
TPaMMMCTOM.

BO3MOXHEI TPM BUIa aIpecalnn:

a) HemocpeICTBEeHHasd ampecauus -- OeMCTBUTEJILHEM alpec
ykaszsaH B IOBYX 0alTax BCJeI 3a KOIOM Oollepaluu,
b) KOCBEHHAad ajpecalud -- OByXOaMTOBHEIM ampec yXe pasMe-
IeH B aIpeCHOM PEeTruCTPOBOM Mape;
c) VMHOEKCHasa ampecauus -- alpec IaHHHX OOJDKEeH OBITb BBUM-

CJIeH NyTeM CJOXeHUd 3HadeHusa cMelleHrsa d C OCHOBHEIM agpecoM,
yxe comepxamuMmcs B perucrTposoi mape IX  wmm Y.
[Momnrpynna a. KoMaHOE MCIOJIb3yllMe HENOCPeINCTBEHHYI

azmpecaumo.
MHeMOHMKAa llecTHaAOULATUPUYHEIM KOI
LD A, (addr) 3A addr
LD HL, (addr) 2A addr
LD BC, (addr) ED 6B addr
LD DE, (addr) ED 4B addr
LD IX, (addr) DD 2A addr
LD 1Y, (addr) FD 2A addr
LD SP, (addr) ED 7B addr
Komangna LD A, (addr) -- enmHcrBeHHaa B Z80, xoTopas no-

3BOJIAET COIEepXuMoe AdYelikM, BafaHHOe HeNOCPeICTBEHHON ampeca-
LHMeNr 3arpys3UTh B OINMHAPHEINM PEeIUCTP.

BaxHO 3aMeTUThb, UTO WECTh KOMAaHJI -- »OelCTBUTEJILHO IOBOM-
Here, 1. e. xomanma LD BC, (addr) MorJyia 6wl cocroaTe us LD C,
(add 1), cnenmywower: za LD B, (addr+1).

B KaxIoM cJydae COAepXMMOe ajpeca KoNuMpyeTcd B MJammmi
PerMCTp, a CcoIepXuMoe cJelybmero ajpeca -- KONMpyeTCca B
CTapMm.

Honrpynnab. KoMaHIEl, MCIOJIB3YKRIIME KOCBEHHYI

ampecaumnmo
MHeMOHMKaAa llecTHaAOULATUPUYHEIM KOI
LD A, (HL) 7E
LD A, (BC) 0A
LD A, (DE) 1A

LD H, (HL) 66
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LD L, (HL) 6E

LD B, (HL) 46

LD C, (HL) 4E

LD D, (HL) 56

LD E, (HL) 5E
B kaxIoM cjlydae agpec 6aliTa IaHHEX, KOTOPLIA MHOJIXEeH OBIThb
CKOMMPOBAaH, yxe Haxommrca B nape perucrtpos HL, DC  wmm BC.
Ecau NporpaMMMCT XOUYeT BEIIOJHUTL KOMaHIy, KOTOpPOM HeT B
DTOM CHOMCKE, HeOBOXOOMMO UCHOJIb30BATh B3AMEH MHCTPYKLMIO, Ha-
npumep, xomaHma LD D, (BC) He paspelleHa, BO3MOXxHa komanza LD
A, (BC) wulLDD,A, «xoTopas MeHdeT comepxmumoe permctpa A. U

LD H,B; LD L,C u LD D,(HL) KOTOpasd MeHSeT COIepXMMOe Iaphl
HL.

Nonrpynmna c. KoMaHIe, MCIIOJb3YIMe MHISKCHY
ampecaummo.

KoMaHmE! 3TOM NOOTPYINH [IO3BOJSILT IPOIPaMMUCTY 3arpyXaTb
OVHAPHEIE pPeTrucTpH OalTaMM OaHHHX, CcoIepXaluxcsa B Tabjuile
cnucke miIM Habope HaHHEIX. OCHOBHOM alpec COIEPXMUTCS B COOT-
BEeTCTBYIIEN MHIEKCHOM I1ape.

KoMaHIE! MOOIPYIIIIEL

MHEMOHUKA llecTHANIA TUPUYHEDIT KO

LD A, (IX+d) DD 7E d

LD H, (IX+d) DD 66 d

LD L, (IX+d) DD 6E d

LD B, (IX+d) DD 46d

LD C, (IX+d) DD 4E d

LD D, (IX+d) DD 56d

LD E, (IX+d) DD 5E d

Insa koMaHz, ucnosapsyioumx mnapy lY, Hamo 3aMeHmMTh IX Ha

IY uDD uaFD. MurepecHo paccmoTpers BpewMms, Tpebyemoe Z80
Ha BHINOJIHEHME KOMAHI 3TOM Tpynne. Camble OLCTPHE KOMAHJIE -

3TO Te, KOTOPHE yKaszaHe B nonrpynneb. 3ty xomaume TpebynoT
Z80 BobpaTe ommH 6aMT KOma OoINepauuy M 3aTeM QaKTUYeCKu OamT
manneix. Komanma LD A,(HL), HanpuMmep, TpebyeT TOJbKO / TaKTo-
BHIX LIMKJIOB.

KoMaHOe NOATPYIINH @ TIOpas3lo 6oJiee CJIOXKHEE M TpebynT, B
zaBucuMocTy or Bupma 16-20 TakTOBEIX UMKIIOB. KOMaHIE MNOOTPYIINE!
C Takxe TpeByoT MHOTO BpeMeHU -19  TAaKTOBEIX LUMKJOB - WHIEK-
cHas ampecauus TpebyeT BHUMCICHUNA.

Hy omHa M3 KOMaHI 3TOM TPy He MeHAeT (QJaros.
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Tpymnmna 5. KoMaHIe 3anMcu B MNaMATh CONEPXMMOTO
PEeIMCTPOB MJIM KOHCTAHT

OOBIUHO KOMAHIEl 3TOM TI'PYNNHE BHEIIOJHAT Ollepaluiy, IPOTUBO-
[IOJIOXKHEIE TEM, KOTOPHE BHIIOJHAKNT KOMaHIe Tpymnns Y.

KomMaHIEl [O3BOJIAIOT COINEPXMMOE PEeIMCTPOB [IepenuCHBaATL B
IaMaThk MM 3a0MCEBATBE TyOa KOHCTAHTEHL

ST KOMaHIE Takxe ynobHee paccMaTpuBaTh I[IO TPEeM IIOnO-
Tpynnam.

Nonrpynmna d. KoMaHIE HENOCPEICTBEHHOM alpecalumn.

MHeMOHMKAa llecTHaAOULATUPUYHEIM KOI
LD (addr), A 32 addr
LD (addr), HL 22 addr ( ofeuHasa dopma)
ED 63 addr ( HeOOHUYHA )
LD (addr), BC ED 43 addr
LD (addr), DE ED 53 addr
LD (addr), IX ED 22 addr
LD (addr), IY FD 22 addr
LD (addr), SP ED 73 addr

[lpuBeneHHEE KOMAaHIbeI BEIITOJIHAKT TOJIBKO HEIIOCPpEeOCTBEHHYIO
agpecaummo, ¥ BaXHO 3aMeTUTb, 4YTO HEeT KOMaHO IJid 3alllMCuM B IIa-

MATbL KOHCTAHT. ECIM 3TO HeoBXOmuMO, KOHCTAHTa MHOJIXHA ObThb
3arpyxeHa B peructp A, wM KakuMm JMGO OPYyTMM [OyTeM. 3areu,
xomanmer Tuna LD (addr), HL - baxkTuueckyu nBoOVHEE KoMmaHme! LD

(addr), L u LD (addr+1),H.

KOMaHOe NOATPYMNIE YaCTO MCHOJbB3YIOTCH OJIS COXPaHeHUS am-
peca ¥ 3HaueHulM B NAMATH, KOTHAa TE 3HAUYEHUS PACCMATPUBALTCSH
Kak repemeHHbe. Hanpumep, uacTo ucnojesyercsa LD (RAMTOP),HL,
roe RAMTOP - meTka mapel NOCHeOHUX ampecoB B NaMATuU. Brbopka
TekylLero BHAadeHUsa MOXET OBITh I[O3IHEee BHIIOJIHEHa KoMaHIoir 4

rpynne, Hanpumep LD HL, (RAMTOP).
lNonrpynmna b. KoMaHOe xocBeHHOM ampecaluu.

KomMaHnmel 5TOM HNOOTPYINNH I[IO3BOJISOT KOIMPOBATH CONEPXMMOE
PETUCTPOB B I[IaMAThb, aIpeC KOTOPOM COHNEPXUTCS B PEIUCTPOBOM
nape HL, BC wunu DE. CymecrByeT Takxe KOMaHIa 3anucu omHoOGam-
TOBOM KOHCTAHTH IO ampecy, ykasaHHomy B nape HL.

MHeMOHMKaAa llecTHaAOULATUPUYHEIM KOI
LD (HL), A 77
LD (BC), A 02
LD (DE), A 12
LD (HL), H 74

LD (HL), L 75
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LD (HL), B 70
LD (HL), C 71
LD (HL), D 72
LD (HL), E 73
LD (HL), +dd 36 dd

Mopnrpymnna C. KoMaHIE MHIOEKCHOM azpecallu.

MHeMOHMKaA llecTHaAOULATUPUYHEIM KOI
LD (IX+d), A DD 77d
LD (IX+d), H DD 74d
LD (IX+d), L DD 75d
LD (IX+d), B DD 70d
LD (IX+d), C DD 71d
LD (IX+d), D DD 72d
LD (IX+d), E DD 73d
LD (IX+d), +dd DD 36 dd
IOna koMaHm, ucnojib3yboumux Y - PETMCTPOBYI MNapy HaIo

msMenuTs IX wmHalY wuDD na FD.
Tpynna 6. KoMaHIE CJIOXEHMA.

Sra Tpynmna- nepsas w3 yeTHpex rpynn komaHnz80, swmos-
HAOILMUX apudMeTUdecKre I JIOTMYUEeCKMe Oollepalyi.

KOMaHIE CJIOKEHUS [O3BOJIAT NPOTpPaMMUcCTy npubasurs ( B ab-
COJIIOTHOM OBOUYHOM apudMeTuke) 3amaHHOE UMCIIO K PEermMcTpy, Oa-
Pe PermMcTpoB MM MHIEKCHOMY alpecy MNaMsTH.

KoMaHnE! 3TOM TPYNNH MOTYT OBTH pas3mejieHEl Ha TPM I'PYIIIH,
Kaxnas "3 KOTOPHX COIEPXUT COOCTBEHHOE MHEMOHMUYECKOE WM.

a) xomannert ADD

b) xomaHIe! INK. CrneumasibHEM CJydall CJIOXEeHMH, xorma K
uMCcily npubapByigeTCcd eOuHULA

c) xomanga ADC. Bunauenme ¢yara mepeHoca npmbaBigeTcs K
pesynbTaTy. &®jar mnepeHoca- STO OOVH M3 OUTOB permcrTpa oJa-

TOB, U MCIOJIb3YEeTCH IJia CUTHAIM3ALUUM O TOM, OBJIO JIM [PV BH-
[OJIHEHUM [IOCJIEOHEN apudMeTrUeCcKOM Ornepauyru OBOUYHOE Ieperofi-
HeHue permucTpa wuiam Ganra namatu. Komanmer ADD  u ADC wmensor
bnar rnepeHoca, a INK - KOMaHOE HEe MEHHIT - (akT, MMeoUyi
MHOTIA OINpeIejieHHHE IPerMyleCTBa

MueMoHrKa 16- puYHEDI KOI MueMoHMKa 16- puYHEDI KOOI

ADD A,+dd C6 dd ADD HL,HL 2 9
ADD AA 87 ADD HL,BC 0 9
ADD AH 84 ADD HL,DE 1 9
ADD AL 85 ADD HL,SP 3 9
ADD A,B 80 ADD IX,IY D D
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ADD A,C 81 ADD IX,BC D D 09
ADD A,D 82 ADD IX,DE D D 19
ADD AE 83 ADD IX,SP D D 39
ADD A,(HL) 86
ADD A,(IX+d) DD 86d
IOnsa xoMaHzm, wucnonapsybomux |Y  perucrp Hamo nomeHaTs X
HalY wuDD =naFD. Komauner ADD, npueBemeHHele BRIIE, BCE OUYEHb
npocTe. KoMaHza yCTaHaBIMBAET MM COpacHBaeT oOJjar mepeHoca
B 3aBUMCUMOCTM OT TOIO, OBJIO MJIM HET OBOMUYHOE I[IepPelloJIHEHME
BJICBO perucTpa WM [Iapk PervCTpPOB.
5TO WIIINCTPUPYIRT CJeny iye IPUMEPHL
1. peructp A=60h
B=90h
senonHgerca ADD A,B
A=FO0Oh
B=90h brar mepeHoca cOpOIIEH,
2. peructp A=A3h
B=7Eh
senonHsaerca ADD A,B
A=26h
B=7Eh brar mepeHoca yCTaHOBJIEH.
Nonrpynna b. Komanma ADC.
MHemoHuka 16-  puunwli xom Muemonuxa 16- puunbii xon
ADC A,+dd CE dd ADC HL,HL E D 6A
ADC A A 3F ADC HL,BC E D 4A
ADC AH 8C ADC HL,DE E D 5A
ADC A,L 8D ADC HL,SP E D 7A

ADC A,B 88

ADC A,C 89

ADC A,D 8A

ADC A,E 8B

ADC A,(HL) 8E

ADC A,(IX+d) DD 8E d
ADC A,(IY+d) FD 8E d

KoMaHIE 2TOV NOAOTPYIIIE HO3BOJISIOT NPOTPAMMUCTY  CJIOXUTH
IOBa YMCJa BMeCTe C TeKkylMM s3HadueHueM ¢sara InepeHoca

Bce KOMaHOE STOM NOOTPYNNE MeHAoT ¢jaar nepeHoca. OH
cbpacrmBaetrcsa, ecnu onepaursa ADC He maeT mecAaTMUHOTO NEepenoJ-
HEHUS UM yCTaHaBJMBAETCS, €CJM HaeT
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Tpynmna 7. KoMaHOH BHUMTAHNA.

KOMaHIE BEMUTAHMA [NO3BOJIANT NPOTPaMMUCTy BedecTb ( B ab-
CONIOTHOM apubMeTrkKe) 3agaHHOE UYMCJO M3 OPAMHAPHOTO pPerucTpa,
apel PermMcTPOB WMJIM MHIEKCHOTO perucTpa HaMaTu.

CHOBa KOMAHIH 3TOM T'PYINE MOT'YT OHTH pas3IelieHH Ha 3 I[IOI-
TPYIIE, Kaxnasd M3 KOTOPHX MMEET CBOK MHEMOHUKY.

[TogrpyImnsL.
a) xomanmer SUB:
b) xomaumel DEC. CrneumasibHelM — cilydalt BEUMTAHUSA, KOTAA U3
uyrcJia BHUMTAETCH ENVHULLA,
c) komaumel SBC. 3uHauenue ¢yara mnepeHoca BHUMTAETCHS U3
pesymnbTara.

Bce xomaHmnu SUB 1 SBC msmenswoT dar nepeHoca B 3aBUCKMO-
CTM OT TOro, TpeboBajicCA JM OBOMUYHENT 3aeMm. Komanma DEC ocras-
JsgeT ¢iar nepeHoca 0es3 U3MEHEeHUI.

Nopgrpynna &  Komannoe SUB.

MHeMOHMKAa meCTHaHLLaTMpMT—IHBIﬁ KOO
SUB +dd D6 dd
SUB A 97
SUB H 94
SUB L 95
SUB B 90
SUB C 91
SUB D 92
SUBE 93
SUB (HL) 06
SUB (IX+d) DD 96 d
SUB (1Y+d) FD 96 d
3aMeuyaHue. MHEMOHMKAa KOMaHHI, XO0THA )1 rnmumeTcsd Tak, Kak

ykaszaHo seme, HO SUBL nompasymesaer SUBAL wu 7. m., nocko-
JIbKY BCE KOMAaHIE MCIOJb3ylT perucTtp A.

B Z80 xomanna SUB Brmnosuser " mcrtmHHOe" abCoOJIOTHOE IOBOUY-
HOe BHUMTAaHME, KaK [IOKas3aHO Ha IpuMmepax. o&jar mepeHoca cbpa-
CHIBAETCSH, €eCJM NepBOHAadallbHOE 3HadeHme permcrpa A OoJsible miu
PaBHO BEHUMTAEMOMY, M yCTaHABJIMBAETCH, €CJM MEHbIe.

peructp A=DC perucTtp A=32

SUB B C bnar =0
peructp B=AA peructp B=AA
peructp A=AA peructp A=CE

SUB B C dmar =1

peructp B=DC peructp B=DC
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Nonrpynna b.  Komanmze DEC.

KoMaHOel 3TOM MNOATPYINHE [NO3BOJIST BEUeCTb 1 M3 comepxu-
MOT'O BOCBMMOMTOBOT'O pPerucrpa, fAdelku namaTu wim 16- 6urosoit
Iapel PETUCTPOB.

Bo Bcex ciyuasax GJar nepeHocCa He M3MEeHSeTCH.

MueMoHMKa 16- puYHEDL KOOI MueMoHMKa 16- puYHEDL KOOI
DEC A 3D DEC HL 2B
DECH 25 DEC BC 0B
DEC L 2D DEC DE 1B
DECB DEC SP 3B
DECC oD DEC IX DD 2B
DECD 15 DEC IY FD 2B

DEC (HL) 35
DEC (IX+d) DD35d
DEC (IY+d) FD35d

Noarpynmna €.  Komaunu SBC.

MueMoHMKa 16- puYHEDL KOX MueMoHMKa 16- puYHEDL KOOI
SBC A,+dd DE dd SBC HL,HL ED 62
SBCAA 9F SBC HL,BC ED 42
SBC AH 9C SBC HL,DE ED 52
SBCA,L 9D SBC HL,SP ED 72

SBC A,B 98
SBCA,C 99

SBC A,D 9A

SBC A,E 9B
SBCA,HL) O9E

SBC A,(IX+d) DD 9Ed
SBC A,(IY+d) FD9Ed

Komaunma SBC srmosmsger " wucrtmHHOe"  BRHUMTAHUE, eciM ¢Jjar
nepeHoca cOpomeH ¥ BHEUMTAHME C 3aeMoM, eCJM oGJjar mepeHoca
YCTaHOBJIEH. 2TO MOXEeT OBTb OUEeHb IOJIE3HO, KOTIa MUCIOJNb3Yy-
OTCH 3HAUeHMS [OBBIIEHHOM TOYHOCTM, TakK KakK 3aeM OydeT yda-
CTBOBATHL B oOlepauuax. HanpuMmep, 4- OGaliToBOE UMCIIO, COIepXa-
meeca B peructpax H', L', H,L MOXeT OBTb BEHUTEHO M3 IpPY-
roro umcia, XpaHsmerocs B perucrtpax D, E, D, E cJle Oy IomLyM
obpa3oM.

AND A cBbpoc dmara mepeHoca

SBC HL,DE BEIUMTAHME MJafliell 4acTu

EXX nepekjmoueHre Habopa

SBC HL,DE BEIUMTAHME CTaple 4acTu

EXX nepekjueHre Habopa
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¥ COOTBETCTBYOIMM 3aeM MexIy MIanmel M CcTaplel 4YacTaMM yuu-
THIBAETCH.

Tpynna 8. KoMmaHIe CpaBHEHUA.

KoMaHIE DTOM TIpPYyINE MCIOJNbB3YITCS OUYeHb YacTo BO BCeX
nporpaMMax. OHM I[IO3BOJIAIT MNPOTPAMMUCTY CPAaBHMBATL 3HAUYeHUE,
Haxonslleecsa B perucTpe A C KOHCTAaHTOM, 3HAUEHMEM B PeIrucTpe
unm obJacTu NaMATU.

KomaHzma cpaBHEHMA BEIIOJIHAET OllepallMio BEUMTAaHUA 0e3 nepe-
HOCa, ©0e3 3aloMMHAaHMA pes3yJjibTaTa BHUMTAHUSA M TOJIBKO yCTaHaB-
nuBawnTca dGrmaru B permcrpe F. IllepBoHauanbHOe 3HaUyeHUE B pe-
IYCcTpe A HE M3MEHAEeTCH

djlar nepeHoca yCTaHaBJMBaeTCHa Tak Xe, KaK M OpU olepauumn

BLuMTaurga. CpaBHeHMe, KOTOpoe HaeT pPaBeHCTBO, COpacHBaeT
brar mepeHoca, a HEPABEHCTBO - YyCTAHABJIMBAET
KoMaHOE 3TOM TPYIINH - KOMaHOH " OOMHAPHOTO cpaBHeHus", a

"BrouHoe cpaBHeHMe' paccMaTpMBaeTCcCAa Ha cTpaHuue 86.
KoMaHIE »TOM I'PYIIIEL

MHeMOHMKAa H.[eCTHa,JILI,aTI/[pM"—IHBIﬁ KOO
CP +dd EE dd
CPA BF
CPH BC
CPL BD
CPB B8
CPC B9
CPD BA
CPE BB
CP (HL) BE
CP (IX+d) DD BE d
CP (IY+d) FEBEd

Criemyoumme MNPMMEPH [NOKASBHBAKOT MCIOJb30BaHme xomMaunel CP B.

1. Peructp A=31h CPB OCTaBJIAET PEeTUCTPH 0e3 M3MEeHEeHUS
B = 30h u cbpacmBaeT dmar nepenoca (31> 30).

Peructp A=30h CPB OCTaBJIA€T PETMCTPE 6e3 M3MEeHEeHMUS
B =30h u cOpacuBaer ¢mar nepexoca (30 = 30).

Peructp A=01h CPB OCTaBJIA€T PETMCTPE 6e3 M3MEeHEeHMUS
B = 30h u ycraHaBJmBaeT osar nepenoca (1> 30).
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Tpynna 9. Jormueckme KOMAHIHL

B cucreme xomaHpn Z80 cymectsywor xomaHmel AND, OR u XOR,
KOTOPHEIE NPMMEHSAKNTCH K PEerMcTpy A M AOpyTrOMy 3amaHHOMY OIepaH-
ny. Omepauuy BEIIOJHAKNTCA MNOBMTHO U 8- BMTOBLII pe3yJibTaT BO3B-
pamaeTrcsa B perucTp A.

Tpu THUIa JOTMUYSCKMX KOMaHI OyOyT Tenepb OBCYXIEeHH 10
ouepenin.

Noarpynmna a. Komaunmst AND

Jlormueckas onepauusa " N'  BHIOJHAETCHS Hal IOBYMS IBOUUYHEMU
uubpaMmu 1 pes3ynabTaT paBeH 1 Tosbko, eciu oba TEeCTUPYEMBIX Ou-
Ta YCTAHOBJIEHH. B MNPOTMBHOM CJiydyae Pe3yJbTUPYIOUMA OUT HyJe-
BOM.

Crenywoumii NpMUMep NOKAa3HBaeT, Kak KoMaHza " U' BumosHsgeTcs
Ha BOCEMBI OTIAEJIbHEMU OUTaAMA.

nsomux. 10101010 mecTHanu. AA
AND AND
11000000 (0]
pesyibTaT
10000000 80

KomMaHIE B NOITPYIINe CJenyoume:

MHeMOHMKaA llecTHaAOLATUPUYHEIM KOI

AND +dd E6 dd
AND A A7

AND H A4

AND L A5

AND B AO

AND C Al

AND D A2

AND E A3

AND (HL) A6

AND (IX+d) DD A6 d
AND (IY+d) FD A6 d

Komanmoit AND BozmoxHO ofBpabartmears 6ure 0-3 permcrpa A.
STOT MNPOLIECC HAa3LHBAETCHA IEeMAapPKMPOBAHMEM M IO3BOJISET IPOTPaM-
MUCTY [POBEPATH OIpeneJIeHHBIE OWTH HaHHHX. CJenylouuii IprMep
[IOKas3LHBaeT, KakK 3TO ejlaeTcs

B cucreme CnexrpyMm 6uTm 0-2 cucremnHorr nepemenHon ATTR-P
comepxaT MHbOoOpMALMIO O LBETEe UYepHWJ. Korma LUBEeT UEepHUJ M3Me-
HAeTCd, CTapoe 3HaueHue yIajigeTcd Mchnosib3oBanmeM komanmst AND
M HOBEBII LBeT BBOIMTCHA o koMaHzme ADD, . e.
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LD A,(ATTR-P) HaxOOUTCsS CUCTEMHAas [IepeMeHHas
AND +F1 IEMAPKUPYEeTCHa CTaplrii LBeT

AND +NEW COLOUR IoBAaBJISEeTCS HOBHIL LBET

LD (ATTR-P),A COXpaHAeTCa CHMCTEeMHasd MNepeMeHHAad

Nonrpynna b.  Komanme OR

Jlormueckas onepaumusa " WIN" BHIOJHAETCHS Hal OBYMS IBOUUHEL-
My uubpaMmu ¥ pesyJbTaT pabBeH l, ecau omHa wiau  00e IOBOUUYHEE
UMOPE YyCTAHOBJIEHH. B NPOTMBHOM Ccllydae OMT pesylbTara cbpo-
meH.

Crnemywoumii npuMep [okas3meaeT, kKak xomanma OR BemosHser
ornepauuin Hajg BOCEMBI OTIEJIbHBIMY OUTaMMU.

neouux. 10101010 mecTHamni. AA
OR OR
11000000 Co
pesyibTaT
11101010 EA

KoMaHIOE B NOOTPYIINE CJEeOyllne:

MHeMOHMKAa llecTHaAOULATUPUYHEIM KOI

OR +dd F6 dd
OR A B7

ORH B4

ORL B5

ORB BO

ORC Bl

ORD B2

ORE B3

OR (HL) B6

OR (IX+d) DD B6 d
OR (IY+d) FDB6d

Nopgrpynna €.  Komanner XOR

Jlormueckas onepauus "XOR" (" UCKIIOUAIOLEE WIN") BrIonHgeT-
Ccsl Hazn OByMs OBOMYHEIMM Lubpammu M pesynbrar pabenl, Tonbko
ecnu onHa IOBOMUHAs umdpa yCTaHOBJIEHA. B NPOTMBHOM Cilydae OUT
pesyabpTaTra COpPOlEH.

Cremyoumii npmMmep nokaspBaer, kak komauma XOR BunosHser
onepauuo Hal BOCEMBI OTHEJILHBEIMM OWTaMM.
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neouunoe 10101010 mecTH. AA
XOR XOR
11000000 Co
pesyJbTaT:
01101010 6 A

KoMaHIE 3TOM NOIOTPYIIIH:

XOR +dd  EE dd

XORA  AF
XORH AC
XORL  AD
XORB A8
XORC A9
XORD  AA
XORE  AB
XOR (HL) AE

XOR (IX+d) DD AEd
XOR (IY+d) FD AE d

pu pabore xomaHze XOR OynyT ycraHaBimuBaTbCsa WM COPACH-
BaTbCca 1m0 8 OuToB permucrpa A. DTO, BEPOATHO, BHAYaJe TPYIHO
IIOHATBE, HO PACCMOTPMUTE MNPMMEP, I[IPMBEIEHHHI BEHIIE €le pas; a
VIMEHHO!

AA XOR CO naet 6 A

B 5TOM IpuMMepe BTOPHM oOmnepaHzmoMm gsadgercsa oanur " CO", xo-
TOPHIT ABJIAETCA OaliTOM TOJBKO M3 OMTOB 6 wm 7.

NosTomy sbdexT paborer onepauyu "XOR" sakmwuaerca B nepe-
KJIUEeHUr O6MToB 6 w7 NepBOro onepaHma U M3MeHeHum AA Ha 6 A.

Ncnonbszosanre komann XOR B nporpammax Ha MaumMHHOM KOIE
yacTo gBJgeTcs cJoxHeM, HOo koMmaHma XOR A, onHako, yacTo uc-

noJp3yeTcsa kKak ajbTepHatusa misa LD A,+00. Obe M3 BTUX KOMAHI
"oummant” permcrtp A, Ho XOR A wucnomesyer TOJNBKO OmMH azpec,
B To BpeMmsa, kak LD A,+00 - MCIIONIb3YyeT OBa ampeca.

Bce xomauzmet AND, OR u XOR cGpaceBanT dnar nepeHoca.

T'pynna 10. KomaHmel nmepexoma

BZ80 wmmewnTcs 17 koMaHI, KOTOPHE I[MO3BOJIAKNT NPOTPAMMUCTY
BEIMIOJIHATE " MNepexons BHYTPM NPOTPaMMH. llepexol MAalMHHOTO KO-
Ioa MOXeT NpMpaBHMBATHCA K kKoMmaHze Bercuka "GO TO", =Ho cpas-
HEeHMEe He IOJIXHO 3aXOAUThb CJMIIKOM IaJIeKO

KoMaHOe 3TOM TPYMNH Jiydlle BCETO pPacCcMaTpuBaTh B8 mom-
Tpynnax.

YeTHpe U3 HUX COIEPXAaT KOMAaHIE, KOTOPHE YCJIOBHO 3aBUCHAT
OT COCTOSHMA OIHOT'O M3 OCHOBHHX GJaros u, ecau Tpebyercs
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brnarn OynyT HOOPOOHO PAaCCMOTPEHHL.
[lonrpymnna & KoMaHIa 0e3yCJIOBHOT'O Iepexona
JP addr C3 addr
9TOo KJlaccuuecKas KoMaHIla Iepexonma. IlpM BHIIOJIHEHMM KOMAaH-
mer 3HaueHue addr 3arpyXaeTcsa B CUETUMK KOMAaHI U BEIIOJIHEHMUE

IIPOI'PaMMEl B MallMHHEIX KOIOaX IIpoImoJIXaeTCd C 9TOI'OC ajgpeca.

Honrpynna b: KOMaHIeI Iepexona, MCIIOJb3yllre
KOCBEHHYI apecallVio

KomMaumamMm 3TOM TPYNNH SABJISOTCS!

MHeMOHMKA llecTHaAIlLla TUPUUHEI KO
JP (HL) E9
JP (IX) DD E9
JP (1Y) FD E9
[logrpymnna C. kOMaHIa OTHOCUTEJIBHOT'O 0e3yCJIOBHOI'O
nepexona
3To kOMaHIa.
MHeMOHMKaA llecTHaAOULATUPUYHEIM KOI
JRe I8 e

Nonrpynna d: koMaHIe nepexoma no Giary mnepeHoca
KpaTko MOXHO ONMCATH CJemyolee IPpaBMIIO:

1. Bce xomanmu ADD un ADC eimsawnoT Ha duar nepeHoca. Ecim
et " nepenosnHenus”, onar cbpacweBaeTcsd, ecau ecThb - Qigar yc-
TaHaBIMBAETCH

2. Bce xomanmu SUB,SBC u CP Bamsawnr Ha onar nmepenoca. Ec-

av GBI OBOWYHENA 3aeM, Torza Gmar ycraHaBiIMBaeTCs, B NPOTUB-
HOM cJiy4dae - cOpaceBaeTcsa
3. Bce xomauzmet AND, OR u XOR cGpaceBawnT dnar nepeHoca.
4. KoMaHmIE COBUTA BJIUAT Ha Gjar nepenoca ( cM. cTp.).

Komaunmamm nepexozna no ¢jgary nepeHoca SBJISIOTCH

MHEMOHMKA lleCTHAOLATVUPUYHEI KO

JR NC, addr D2 addr nepexomn, ecau ojar
C cObpoumeH

JR NC, e 30 e nepexomn, ecam ojar
C cbpoumeH

JR NC, addr DA addr rnepexomn, ecau ojar
C yCTaHOBJIEH

JRC, e 38e nepexomn, ecam oijar

C yCTaHOBJIEH
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B KkauecTBe IpuMepa 3TUX KOMAHI PACCMOTPUTE  CJIeIy Iy
nporpamMmy, koTopas ' pacnosHaetr  uubpe B kome ASCII.

BBeOUTE pPermcTp A
XPpaHAWUM KOI

CP +30 xon umbps "0"
JR C, error nepexomn, €CJM OH HaxOOMTCH
3a npemejlamy AMarnazsoHa
CP+3 A xom mnsa "
JR NC, error Iepexoln, eCyM OH 3a IpelejiamMu
IoMarnasoHa
lonrpynmna €. KOMaHIel [epexoma Mo ¢jary HyJd

VIMEnTCa UeTHpe KOMAHIE, KOTOPHE I[I03BOJIAKT BHIIOJIHATHL = IIe-
pexon' TOJBKO B TOM cjiydae, ecyu Quar Hysjaa OyImeT TakuMm Xe,
Kak TpebyeT KOMaHIA.

dyrar HyJIA.

SroMy Gyary CoOTBETCTBYEeT mMecToM OuT permcrpa F u B
DONMBIIMHCTBE CJIydyaeB OH yCTaHABJIMBAETCSH, €CJIM pesyybTarT pado-

THI PaBeH HyJIO, B NPOTMBHOM CJlIydae OH cOpachHBaeTcs
Hanpmumep:
6 c ADD 5A naer C6 m duar Hysnsa cOpacHBaeTCcsd; HO
6 c ADD 94 naer 00 u osar Hysa ycTaHaBIMBAETCH.

MOXHO MNPMBECTM KPaTKO CjelybuMe OpaBuia.
1. Bce xomaunsl ADD, INC, ADC, SUB, DEC, SBC, CP, AND, OR
n XOR, wucnomnepsywomme oamHOuHEIe permcTpr, u xomanusl ADC un SBC,

UCMOJNb3yIMe [Iapy PermMcTpoB, YCTAHOBAT (jar HyJd, eCiu pe-
3yJIbTAT PaBeH HYJIO.

2. KoMaHOe COBUTAE, KOMAHIOE I[POBEPKU OMTOB M KOMAHIEl I10-
ucka OJoka BIMSIT Ha oGJjgar HyJ4d.

3. Komangner LD, 3a mckmaouenmem LD Al n LD AR He BaMADT

Ha OGiar HyJA.
KomaHmaMm nepexona IO COCTOSHMIOD GJjiara HyJsa SBJISTCA

MHeMOHMKAa llecTHaAOULATUPUYHEIM KOI
JR NZ, addr C2 addr nepexomn, eciamu ojaar
JRNZ, e 20 e HYJIg COpOoleH
JR Z, addr C A nepexomn, ecau ojar
JRZ, e 28 e HYJIA yCTaHOBJIEH

KoMaHOEl 3TOM NONTPYNIHE WMPOKO MCIOJB3YTCH, U CJEIyIOumi
npMMep MokaseBaeT, kak pacnozHars cumsoJsl ASCIL
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BBegMUTEe B PEeTrucCTp A KOI CHUMBOJIA.

CP +3B 3to cumson :"?

JR Z, S-colon rnepexon, eciM 3TO He Tak.
CP +2C Sro ","?

JR NZ, else nepexomn, eCJM HeT U

IpOmoJIKeHue MNpu |,
Nonrpynna f: KOMAaHIEl repexoma no objary 3Haka

MeoTCA OBe KOMAaHIE, KOTOPHE I[IO3BOJIAKT BEIIOJIHUTE IIepexomn
TOJIEKO B TOM CJlydae, ecCau Qjar 3Haka OyIeT COOTBETCTBOBATH
YCJIOBMK KOMAaHIHL

Ianee MBI OoOCcyauM QJiar 3HaAKa

SToMy GJiary COOTBETCTBYeT CenabMOoM 6uT perucrtpa F u B
GOJILLMHCTEBE CJIydaeB OH [PeACTaBJIgAeT COOOM KONMU CTaplero
(sneBoro) 6ura pesysbTara

Korma BOCBMMOMTHOE JJIM WECTHAAUATUOMTHOE OBOUYHOE  UMCJIIO
NpencTaBJIeHO B BuIe apudMEeTMUIECKOTO IONOJHEeHMS OO 2, Toraa
nesent 6ur ( 6uT 7 wmim 15) npuHuMaeTca kak 6uT 3Haka. OH cbpa-
CEIBAETCHA IJIA IOJIOKUTEJIBHEIX YMCeJl, WU yCTaHaBJIMBACTCH IJIA OT-
PYLIATEJb HEIX.

[losTomMy OGnar 3Haka MOXeT CcOpacCeBaTbCH C IIOMOWBI ITOJIOXM-
TEeJIbHEIX Pe3yJIbTATOB U yCTAHABJIMBAETCH C MNOMOWBK OTPMLIATEIb-
HEIX.

KpaTko onmueM cjelyouee IpaBuUiIo.

1. Bce xomaunsl ADD, INC, ADC, SUB, DEC, SBC, CP, AND, OR
n XOR, wucnomesywomme omomH permcrp, a xomanze ADC 1 SBC, wuc-

noJsb3ynie OBa perrcrpa, OyIOyT BAMATE Ha Gjar 3HakKa, Kak
YKas3aHo BHIIE.

2. KoMaHOe rmoucka OJioKka U OOJBIMHCTBO KOMaHI COBMUIA TakK-
Xe BJIMAT Ha GJjar 3Haka

3. Komangner LD, 3a mckimmouenmem LD Al nlLD AR He usmens-

0T djgar 3Haka.

KomMaHmaMu Hepexoja IO COCTOSHMID (QJjara 3HakKa ABJIA0TCA
JR P, addr F2 addr nepexorn, EeCJM Pe3yJibTaT IOJIOKUTEIbHBI
JR M,addr F 2 addr epexorn, eCiu pes3yJibTaT OTPULATEJIbHEI

KomMaHnel B 2TOM noarpynine OOBUYHO He MCHOJb3ylTcsa. YacTuu-
HO IIOTOMy, dYTO TpebOylnT abCoJI0THOTO ajpeca, C YaCcTUYHO IIOTO-
My, YTO OMT 3Haka MOXET CUMTHBATLCS HECKOJbKMMM IPYyITMMM CIO-
cobamu.

loarpynna . XoMaHmAH Nepexoija MO daary
nepenoyiHeHusal yeTHOCTH

VMenTcsa OBe KOMAaHIBL, [IO3BOJIAKIME BHIIOJHUTE [IEePexXOon, eCJu
bnar nepenosHenmsa/ dYeTHocTM OymeT TakuM, KaK TOTO TpebyeT
KOMaHIa.
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djiarm IIeperloJIHEHM A / YeTHOCTU

SToMy drary CoOTBETCTBYEeT BTOPOM OMT permcrpa F u on aB-
ngeTca GjaroM IOBOMHOTO Ha3HAUYeHMA. HeKOTOpHEe KOMAHIE MCIOJIb-
3y©0T GJsar, uToOH yKasaTb Ha | IepernojiHeHue", B TO BpeMs, Kak
IpyTVe KOMAaHIH MCHOJb3YyKT €r0, UYTOOH XPAaHUTH pPe3yJibTaT IpOo-
BEPKM Ha UYETHOCTE.

NoHatue " mepemnosiHeHre" He OTHOCUTCH K IBOMYHOMY II€PEIoJI-
HEHMD, a K apudMEeTUMUeCcKOMy HOMNOJIHEHMKO mHO 2, KakK [OKa3aHo
CHeny VMY [IPVIMEPaMMA.

PaccmorpuM: 16- puunoe 0 A ADDSC gpaer 66,

necaruunoe 10 ADD 92 naer 10, uTo nmpaBuUIb-
HO - HET MNepelnoJIHeHMA.
16- puuHoe 6A ADD 32 naer 9 C,
necaruunoe 106 ADD 50 naet 100, wuTo Hempa-
BMJILHO - MMEETCH I[epPernoJIHeHNKE.
[lepenojiHeHre MOXEeT TaKXe BOS3HMKHYTHL INPM BEUMTAHUM, a
VMEHHO:
16- puunoe 83 SUB 14 naet 6F,
necaruuHoe 125 SUB 20 naer 111, uTO HenmpaBWIIBLHO,
T. €. UMEeTCH IMepenoJIHEeHME.
®nar nepenosiHeHue [ YeTHOCTL yCTaHaBJAMBAETCH, KoIia
UMEEeT MECTO [NeperoJIHeHMUE.
Nouarue " uyerHoCTH" KacaeTcd UKMcCJa ©OVMHMYHEIX OUTOB B

3amaHHOM Oamre.

59TO NMOKAa3aHO CJEeNYyDUMM MNPVMEPOM.

Bamr 01010101 VMeeT YeTHOEe PAaBEeHCTBO M (Jjar ycTaHaBJIU-
Baercs, Ho OGair 00000001 wmmMeeT HeueTHOEe PABEHCTBO U QJjar
cbpaceBaeTCH.

KpaTko onmumeMm clemyomee NpaBuo:

1. Bce xomauner ADD, ADC, SBC un CP, wucnonessyomme ommHOU-
vele perucrpe, a xomaunel ADC  u SBC, wcnosbsyoure nBa permctT-
pa, 0AanT pPe3yJjibTaT, KOTOPHM MOXET OBTh NPOBEPEH Ha Neperod-
HEeHMe.

2. Bce xomaunet AND, OR 1 XOR u GonpbumMHCTBO KOMaHI CIBUTA
OAKNT pPes3yJibTaT, KOTOPED MOXET OHTH NPOBEPEeH Ha YeTHOCTHb

3. Komaupma INC ycraHoBuT Odiar, ecnu pesyibTaT OyIeT pa-
Ben 80h u xomannma DEC, pesynsrar pasen 7Fh.

4. PasauuHbele IpyTrMe KOMaHme, a mMeHHO. LD Al nlDAR u
MHOTME M3 KOMaHI oOOpaboTkM OJIOKOB TakXe BJIMAKNT Ha COCTOSHUE
bnara nepenosHeHusa/ dYeTHOCTMH.

KoMmaHmOu Mepexoma IO Gjary mnepernojiHeHusa/ UYeTHOCTU HOpem-
CTaBJICHE HUXE.
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JP PO, addr E2 addr rnepexomn, €eCJM PaBEeHCTBO
HeueTHOe MJIMU HeT NepeloJIHeHMSA
JP PE, addr EA adda rnepexoln, eCJu PaBEeHCTBO

UeTHOE MJIM €CTb IIepPeIlOJIHEHUE

KomMaHIE 3TOM IIOOTI'PYIIIIEL MCIIOJIE3YITCHA TOJIBKO B TEeX CIIy-
JadaX, KoOoI'la HEBO3MOXHO MCIIOJIB3OBaHME IPYyI'MX KOMaHI.

T'pynna 11. Kowmaune DINZ e

OOMHOUHAA KOMaHIa B BTOM TIpyNIle HABJASTCA OIOHOM U3 CAaMBIX
MOJIE3HEIX M CaMOM WMPOKO mcnoJbz3yemoin B ZX80.

9TO KoOMaHza.
MHeMOHuka  16- PUUYHEDL KOZX

DJINZ e 10e

MHeMOHMKAa O3HauaeT. YMEeHBIEeHMe permucrpa B m nepexon, ec-
I Gjaar HyJsa COpOLEH.

PaboTa 3TOM KOMAaHOE MOXeT OhTE noxoxa Ha umki FOR-NEXT
npor'paMMbl Ha Belcuke cilenyoumero BUIa

FOR B=x TO 0 STEP -1: NEXT B

B sTOM ULUMKJIE B IIepeMeHHyl B 3aHOCHUTCH BeJIMUMHA X. 3aTeu,
C KaxXIBEM I[IPOXOIOM LMKJIa B yMeHbmaeTcd OO TexX IOp, noka He
OOCTUTHET HYJS.

Komauma DINZ, e MCIOJb3yeTCca MNOHOOHEM ofpasom. Illpexie
BCeETro, OpOTPaMMMCT HOOJDKEH OINpelesIMTh SHaueHMe I[IepeMeHHOM
LMKJIA M 3aHeCTu ee B permcTp B. 3aTeM mMIeT LUMKJI. HakoHel,
UCIIOJIb3YyEeTCH, UTO BeJIMUMHA CMelleHUS MNOIOXONOMUT.

Crnenyomyii IpMMep I[IOKa3bBaeT, KaK DSTa KoMaHIa IOoJIKHAa MC-
MNOoJIb30BATHLCA OJId nedaTtu ajabdaBuTa

LD B, +1A 26 Oyxe B andpaBure ( aHDIMIACKOM).

LDA, +bB " A"- nepsad, T.e.

SUB B 3 B-1 A=41( wecTHanuaTup.)

RST 0010 neyaThs CUMBOJIA

DJNZ, LOOP " coeuHbTe" mua" B"," C" m T.nH aHaJOTUUYHO

lleCcTHAOUATUPUYHEIM KOIOM IJIS 3TOTO [NpUMEpa SBJISETCH
06,1 A,3 E,5 B,90,D7,10, FA
roe Ganr "3 E" aBngerca” merkon” uukia.

ABTOP OOHAPYXWJ, UTO JydllMe METONUKM IJId BHUMCIIEHUS [pa-
BUJIBHOM BenuuyMHe " e€" B NpMMepax KOPOTKMX MAUMHHEIX KOINOB, Ka-
KOM NpMBEIeH - »TO npencraBurs Oainr " e" Benuumuont "FF' wu 3za-
TeM cuMTaTh B OOpaTHOM HanpabjeHmu B 16- puunomt dopme mo Tex
nop, noka He ByneT OOCTUIHYT OalT UMKJIa. B NPMBEOEHHOM BHIIE
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InpruMepe mMMeeTCHd IIAThb Wal'OB Ha3ad M COOTBETCTBYyKIAaAd BeJIMYMHAa
" "

onsa" e" pasHa 16- puunowmy FA.
Tpynna 12. KoMmaHme cTeka

B GOOJILLIMHCTRE IIporpaMm B MallMHHBIX KOooax OocCylmecCTBJIAeTCA

AKTMBHOE WUCIIOJIb30BAHME MAUIMHHOT'O CTeKa KakK MNPOIPaMMMCTOM - B
KayecTBe MeCcTa, TAe MOXHO COXPAaHUTH IJaHHEE, TaK ¥ MUKPOMIPO-
LLeCCOPOM - IJIS COXPaHeHMs ampecoB BO3BpaTa

KoMaHOE, KOTOpHE O0pasylnT 3Ty TPYINY, MOXHO pas3IesiMTb Ha
IOBe MONTPYINHE OJIg [NOJIb30BATENA M TPU NOOTPYINHE OJIS MUKPOMIPO-
eccopa.

Nopgrpynna a. xomanos PUSH u POP.

STu KOMaHIe NosposAanT nporpamvmcTty no PUSH coxpanaTe nea
HaliTa IOaHHBIX B MalMHHOM cTeke, a no PP - KOMMPOBATH IBa
farira M3 MAIMHHOTO CTeKa

IBa GalTa JaHHBIX OOJIXHH KONMPOBATLCA B CTPOTO yCTAHOB-
JIEHHY [apy PermMcTpoB, HO BAaXHO 3HATL, UYTO HMKAKOM 3anMcu He
NPOM3BOIOMTCSH, KOTOPAad yKaspBajla O, K KAaKOMy M3 OBYX PEeIruUCT-
POB Kakue OGarTh OOJIKHE MNPMHAIJIEXATH.

KoMaHOaMu 3TOM MOOTPYINE ABJIAORTCH

MueMmoHmka 16-  pUUHEDT KOX MueMmoHmka 16-  puUUHEDT KOX
PUSH AP F5 POP AF F1

PUSH HL E5 POP HL El
PUSH BC C5 POP BC C1
PUSH DE D5 POP DE D1
PUSH IX DD E5 POP IX DD E1
PUSH IY FD E5 POP IY FD E1

Nonrpynna b:  xomaunme o6mena
3TM KOMaHIE [O3BOJIANT OOMEHATH CONEepPXUMOe perucrpa u
IByxX GalT C BEPHMHH CTeKa
KoMaHIaMM 3TOV TPYINb SBJIAOTCH:
MHEMOHMKA 16- PUUHEDT KOX

EX (SP),HL E3
EX (SP),IX DD E3
EX (SP),lY FD E3
Nopgrpynna c. xomanns CALL
3TY KOMaHIE [NO3BOJIANT NPOTPAMMMCTY OOpallaTbCHa K IOIOIPO-
TpaMMaM.
KoMaHmaMM 3TOV MNOATPYINH ABJIAOTCH

MHEMOHMKA 16- PUUHEDT KOX
CALL adar CD adar
CALL NZ,adar C4 adar

CALL Z,adar CC adar
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CALL NC,addr D4 addr
CALL C,addr DC addr
CALL PO,addr E4 addr
CALL PE,addr EC addr
CALL P,addr F4 addr

CALL M,addr FC addr

Nonrpynna d:

xoMmauner RET

KomaHmamMu 3TOM IIOOTPYIIINEL ABJIATCHA!

MHEeMOHMUKA 16- PUUYHEDL KOZI
RETN CB 45
RETI CB 4D
RET C9
RET C D8
RET NC DO
RET Z C8
RET Nz Co
RET M F8
RET P FO
RET PE ES8
RET PO EO

o xomanme RET azmpec Bo3BpaTa M3 MamMHHOTO CTeKa IOBANT-
HO BOCCTAaHABJMBAETCH B CUETUMKE KOMAaHI. IIpy 3STOM yKas3aTesb
cTeka OBaxIs MOAUOULMPYETCHS B CTOPOHY yBEeJIMUEHMA.

BaxHO I[IOHMMATB, UTO BOCCTAHOBJIEHHEI ampec BO3BpaTa u3
MaUVHHOTO LMKJIAa He o043aTeJjIbHO TOT, UYTO OBl BHAaYaJle NOMelleH
Tyna xomannoit CALL.

He coBceMm OBLIUHO NpU NPOTPaMMMPOBAHUM Ha Belcuke Momaubm-
umposaTrsk crtex GO SUB, HO npu nporpaMmMmMpoBaHmMu B MAWMHHEIX KO-
nax 3TO UMEET MECTO

Cremywoupmii NOpYMEp [NOKa3hHBaeT, KaK 3TO IejlaeTcd
NpoT'paMMel BEOUpAeTCAa M3 TaOMLE aOgpecoB U
OCYWEeCTBJIAETCSH [IePEexXOIl.

Anpec
Ha 53Ty OporpaMMmy

perucTp A COINEPXUT BXONHOE 3HAUEHUE

LD D +00 OuMCTKa perucrpa

ADD A nyGnypoBaHye BXOIHOTO SBHAUEHUS
LDE, A M IEepecHJIKa B PETUCTP

LD HL, +Table-base HL yKas3HBaeT Ha Tabiamily

ADD HL, DE yKasaTejbHa TOYKYy BXOIa

LD D (HL) noJlydeHme cTapmero 6alira ampeca
INC HL

LD E (HL) noJjiyyeHye Miammero OayTa ampeca
PUSH DE COXpaHeHMre aIpeca B CTeKe

RET BO3BpPAT
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Honrpynmna e: xomaHms RST

llocynenHsasa MNOOTPyINa KOMaHA B 3TOM IPyHNe CONEPXUT CHIe-
uraibHyn koMaHmy RST wmnu kxomanmy " MOBTOpPHED 3amyck'.

STM KOMaHOE ABJIATCA aHajormuHemMu komaHmam CALL, HO He
TpebyT, uTobH " ampec" ompememnancs

KoMaHOgaMy 3TOM NOATPYIIE ABJIAKRTCH

RST 0000 C7 CALL 0000
RST 0000 CF CALL 0008
RST 0010 D7 CALL 0010
RST 0018 DF CALL 0018
RST 0020 E7 CALL 0020
RST 0028 EF CALL 0028
RST 0030 F7 CALL 0030
RST 0038 FF CALL 0038
B cucreme CHEKTPyM BOCEMb ampecoB ' Mepesamnycka' aBJgonTCH
TOUKaMM BXOJa MNONINPOTPAMM MOHMTOPa M OHM OyINyT PAaCCMOTPEHHl B
rase /.

T'pynna 13. KomaHmel caoBmra

Hab6op xomanpm Z80 wmmeer OoJsibmee 4UMCJO KOMaHH IJIS COBUTA
OUTOB OlpenesjieHHOT'O OalTa. 9TM KOMaHIE UYaCTO OUEeHb II10JIE€3HEHL
Tem OoJlee, dWTO BCe OHM CHBMIALT OUTE depe3s (Jjar nepeHoca
KOTOPEIM 3aTeM MOXeT IIPOBEPSATHCS

Coeur OalTa BJIEBO yIBaMBaeT BEJIMUMHY, 3alMCaHHYK B 3TOM
BarTe, I[IOCKOJIbKY CaMee cTapume OUTH He TepsainTCHd. Bo Bpewmsa
coeura OaliTa BIPaBO BeJIMUMHA NEJIMTCS II0IIoJIaM.

Pucynok 5.1 mnokaswBaer pAan COBUIOB, KOTOPHE BO3MOXHEL

Crnenywomasa Tabauia OEMOHCTPUMPYET KOMaHIE 3TOM I'PYIIH

RLC RL SLA RRC RR SRA SRL
A CB07 CB17 CB27 CBOF CB1F CB2F CB3F
H CB04 CB14 CB24 CBOC CB1C CB2C CB3C
L CB0O5 CB15 CB25 CBOB CB1D CB2D CB3D
B CB0O0O CB10 CB20 CB08 CB18 CB28 CB38
C CB01 CB11 CB21 CB09 CB19 CB29 CB39
D CB02 CB12 CB22 CBOA CBl1A CB2A CB3A
E CB03 CB19 CB23 CBOB CB1B CB2B CB3B
(HL) CBO6 CB16 CB26 CBOE CB1lE CB2E CB3E
(IX+d) bbCB DDCB DDCB DDCB DDCB DDCB DDCB

d06 d16 d26 dOE d1E dZ2E d 3E
(ly+d) FDCB FDCB FDCB FDCB FDCB FDCB FDCB

d06 d16 d26 dOE d1E dZ2E d 3E
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€TCA TaKXe dYeTepe omHOOAMTOBEIE KOMAaHIBEl IJIS COBUIA pe-

TucTpa A ¥ IBe CHelMalibHBElE KOMaHIEel, paboraomme c nojydanrTa-

M.

RLCA
RLA
RRCA
RRA
RRD
RLD

07
17

OF
1F
ED 67
ED 6F

CyMMHUPYS BJIMSHME KOMaHI M3 DSTOM TPYINH Ha OCHOBHEE (Jja-

Y, MOX

1.

2.

HO CcHeJylaTh CcleIyolMe SaKIMHAHMUA.

Bce xomaHgne, 3a uckipodeHmeM RLD 1 RRD, saugwor Ha odsar
rnepeHoca

Bce KOMaHIH, 3a WCKJOUEHMEM UYeTHpeX KOMAHI C OOUHOU-
HEIMM ©aliTaMy BAMAOT Ha OJaru 3Haka M HOepenosjHeHms /
YEeTHOCTMU.

RLC & RLCA

RL &

SLA

RLA

RRC & RRCA

RR &

SRA

SRL

RLD

RRD

RRA

(HL)

IIBe crneumalibHBEE
KOMaHJIH

Puc. 5.1. PasjMuHble TUIE COBUTOB
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Tpynna 14. KomaHnu oBpaboTky OUTOB

Ha6op xomanp Z80 wmmMmeeT KOMaHHE, KOTOPEE MNO3BOJHAKOT IIPO-
TpPaMMMCTy NPOBEPATH, YCTaHABIMBATE M COpPAaCHBATH ONpeIeJIeHHHE
6UTEl B Opemejiax baliTa, IOMEWeHHOTO B PerMCcCTP MM HaxXOOAmMeIO-
ca B HaMATH.

Tpy TunNa KoMaHI OyIyT PacCMOTPEHH MO0YEepemHO

Nonrpynmna a. komaums BIT

Komaunu BIT mosBosgnT nOporpaMMuMcTy ONPEmeliaATh COCTOSHUE
OmpeneJyIeHHOTO OuTa. 3a MCHOJb30BaHMEeM OIHOM M3 3TUX KOMAaHI
OOBIUHEIM ABJISETCH MPOLIECC MNPOBEPKM, HANPUMEp, IIyTeM MCIOJIb30-
BaHra komaunu JP z.

Komaupma BIT ycranaeausBaer @¢iar Hyssd, eCJIU MCCIEIyEMEt
OuT CcOpoLleH, U HaobopoT

Nonrpynna b:  xomanme SET

Komaunue SET mo3sBoONA0T NpOorpaMMUCTy yCTAaHABIMBATE ONperne-
JleHHB OuT. Hu onmH M3 QJjaroB He MBMeHSeTCd

Ha npakTuke KOMAHIE MCIOJIb3YIRTCS IOJiS yCTaHOBKM OmMTOB. HO
BO MHOTMX CJlydasx MX MCIOJIb30BaHME JIydlle ONMCEBATh KaK [IOI-
TBEepPXIEeHHUE, UTO ONpEeneJIeHHB OUT yCTaHOBJIEH. Komanna SET,
paboTammas Ha OuTe, KOTOPHIM yXe YCTaHOBJIEH, He OyIeT MMEeThb
IOIEeMOHCTPAaLUMOHHOTO 3ddekTa

Nopgrpynna c. xomaHou RES

Komanmet RES nossomswnT nporpaMmumcTy cOpachHBaTE ONpPelesieH-
HEM OMT. Hu ommH M3 QJaroB He M3MEeHIeTCHd

KOMaHOE M3 3TUX TpeX NONTPYINN NPUBENEHH B CJjenyoumei Tab-
nnue.

BIT 47 4F 57 S5F 67 6F 7 7 TF
RES 87 BF 97 9F A7 AF B 7 BF
B»* SET Cr CF D7 DF E7 EF E 7 FF
BIT 44 4C 54 5C 64 6C 7 4 7C
RES 84 8C 94 9C A4 AC B 4 BC
B* SET C4 CC D4 DC E4 EC E 4 FC
BIT 45 4D 55 5D 65 6D 5 5 &D
RES 85 8D 95 9D A5 AD B 5 BD
B* SET C5 CD D5 DD E5 ED F 5 FD

BIT 40 48 50 58 60 68 O 0 08
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RES 80 88 90 98 A0 A8 B 0 B8
CcB* SET CO C8 DO D8 EO E8 F 0O F8
C BIT.41 49 51 59 61 69 1 1 19

RES 81 89 91 99 A1 A9 B 1 B9
CB* SET C1 C9 D1 D9 E1 E9 F 1 F9
D BIT 42 4A 52 5A 62 6A 2 2 2A

RES 82 8A 92 9A A2 AA B 2 BA
CB* SET C2 CA D2 DA E2 EA F 2 FA
F BIT 43 4B 53 5B 63 6B 3 3 3B

RES 83 8B 93 9B A3 AB B 3 BB
CB* SET C3 CB D3 DB E3 EB F 3 FB
(HJ) BIT 46 4E 56 5E 66 6E 6 6 6E

RES 86 8E 96 9E A6 AE 8 6 BE
CB* SET C6 CE D6 DE E6 EE F 6 FE

BaMeuaHme. IJiS KOMAaHI, MCIOJNb3YOUMKX MHIEKCHHE PEeTIVCTPH,

CM. TIPUJIOXEHME.
T'pynna 15. KomaHme obpaboTku BJokKa

lmMeeTcsa BOCeMb KOMaHI Osioka obpatorku B Z80. DSTM xOMaHIH
OUEHb MHTEPECHH U [OJIe3HEL. OHM [O3BOJIANT NPOTIPAMMUCTY [Iepe-
MEmaTh OJIOK HaHHHEX M3 OIHOM 0o6JlacTM MNaMaTV B OPYTYo0, WM UC-
KaTb OOJIACTE [AMATU.

UToOBl IepeMemaTb OJIOK IOaHHBEIX, ©Oa30BHM alpec IOJIKEH I1oMe-
marbcsa B napy perucrpos HL, wu umucno Gariror B 6Gjioke - B mapy
peructpos BC.

Ijiga TOrO, UTOOH MCKaATh OOJIACTH MNEPBOTO MNPUCYTCTBUS B Ia-
MATU ONPEeNeJIEeHHOM BEJIMUMHE, OAa30BBEIM ampeC MOXET ONATbL OHTbH B
nape permcrpos HL, umcrno 6Garros o6jacTu MOMCKa - B IIape pe-
ructpos BC, a permcrp A OOSKEH COOEPXATH MUCKOMYK BEJIMUMHY.

KomMaHOel IOOTPYIINEL

AUTOMATIC

LDIR ED BO
LDDR ED B8
CPIR ED Bl
CPDR ED B9
NON - AUTOMATIC
LDI ED AO
LDD ED A8

CPI ED Al
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CPD ED A9

Kax MOXHO YBMIETH M3 BHUENPUMBEOEHHOM TabJMUE, MMeeTCsd
KaK aBTOMaTHMUYeCKMe, TakK UM HeaBTOMaTHUUYECKMe KOMaHIb. ABTOMa-
TUYECKME KOMaHIE OoJjiee NpOoCTeEe M OoJjiee IMOJIe3HEE.

ApTOMaTMUEeCKkasad KOMaHIa OyIeT BHIIOJHATHE CBOKL 3alady 0e3
OpyT'OM KOMAaHIE, COCTAaBJIEHHOM IIpoI'paMMMCTOM. Korma koMaHZza
LDIR BhmonHseTcsa MMKPONPOLIECCOPOM, TOorma OJIOK OaHHHEX [IepeMe-
maercda. OTcioma CcJenyeT, YTO BHIIOJIHEHME aBTOMATUUECKOM KOMaH-
OBl MOXET OJIMTBLCS PasHOoe BpeMs. 3TO BpeMs BaBUCUT OT KOJMU-
yecTBa 0aMTOB, KOTOpPHe OyNyT [IepeMelaTbCs

OnmHakoO, HeaBTOMaTHMYeCKas KOMaHIa IepemaeT TOJIBKO IIO On-
HOMy OawnTy u TpebyeT, 4TOOBl NPOTPaMMMUCT MCIOJIB30BaJl KOMaHIOY
noouepemnHo, ecyam OJIOK IaHHEIX I[IepeMellaeTCsa MM HaxXOOUTCS B
cTamuy IIOMCKa. BpemMsa HeaBTOMAaTUUYECKOM KOMAaHIE [IORTOMY OIlpe-
IOeJIeHHOe.

HeaBToMaTMUeckasa KOMaHIa MpPeICTaBjigeT cobol KoMaHmay " o6-
paborTku 6GJoka", T[pPM BHIIOJHEHUM KOTOPOM ampeca MUCTOUYHMKAE, I[IO-
JydyaTeJsia M CUeTuMKa [NPpMPalleHMSa YyMEHBbUAKTCS MM yBeJIUUMBATCS
MUKPOIIPOLIECCOPOM.

Kaxmas xoMaHIa 3TOM TPyHnH OyneT oOCyXHaTbCHa IO OUYepell.

LDIR
9TO camas pachopocTpaHeHHasd KoMaHza us3 8 KOMaHI 3TOM
TPYIIIILL
Komanma LDIR 6Gynmer mnepemewmars maHHBE, agpeC MUCTOUYHMUKA
KOTOPHX COIEPXUTCH B nape permcrtpoB H, B o6macrts namsaru c

ampeca, Haxomameroca B nape peructpos DE ¢ umcnom 6Ganros,
onpemejsieHHHX B mnape peructpos BC.

llpu pabore ommuouHent Ganr nepememaercs us (HL) = (DE).

BesmumHa B nape permcTpoB BC 3aremM yMeHbIIAETCH, a BeJU-
uubuel B napax HL  u DE ysesmmuupawnrcsa

Ecom" cuerumuk" B perucTpe BC eme He OOCTUI HYyJd, OyOeT
nepeceylaTbCa CJAenyommi OaiT IaHHBIX. IJTOT MNPOLECC MPOI0JIKAeT-
ca moka " cueTumuk” He INOCTUTHET HyJid, HO 3aMeTbTe, UYTO B 3TOT
MoMenT peructpet HL  u DE  mocruranT 3HaueHus ampecos mnocise
oJioka.

dnar nepenosHeHma/ dYeTHOCTU cOpacHBaeTCA 3TOM KOMAaHIOM.

LDDR

OTa KOMaHIa dBJdeTcda Takol xe, kak xoMmaHza LDIR, 3a wmck-
JIOYEHMEM TOTO, UTO [OCJEe MNEePEeCHUIKM Kaxnoro GakrTa, 3HAauYeHMS B
napax perucrpos HL n DE ymenbmawnTca. [osToMy KOMaHIa Tpe-
OyeT, UuTOOH " 6Gasz30BLiM ampec” 6JI0Kka COOTBETCTBOBAJI MNOCJEIHEMY
ampecy 6OJioka. MecTo Haz3HadeHuda MHOOpMaALMM TaKXe NOJDKHO OTHO-
CUTBCHA K TIOCJIENHEMy ampecy OBJacTu.
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CPIR

STa KOMaHIa NpoCMaTpMBAET OINpenejieHHYyKn o0JacTk IaMAaTHU
IJIS TIOMCKa M[epBOTrO MoABJieHMa obpasua. Permcrp HL mosmken co-
IoepxaTb OasOBHM alpec, a BC- uucijo 0anToOB IJjid MCCIeIOBaHMM,
perucTtp A- obpasel.

llpm pabore 6Hamr us (HL) cpaBHmBaeTca c 6airom ( A). Eciu
OHUM He cosmaisy, BC ymeHbmaetrcs, a HL yBemuumBaerca m cpaBHMU-
BATCA cJjenyoume. Tak OO Tex IOop, I[IOka He CoBHangyT OalTh,
Jqmbo noka BC He oOHyauTcd. Eciam OanTe COBIAJMA, byar Hysa
ycTraHaeaMBaeTcsd, GJar 3Haka cbpaceBaercd, a permcrp HL  yxa-
3pIBAeT anpec BHOpaHHOTO OanTa. BemmumHa B BC ykKaseBaeT, Kak
maJleko OT KOHIa OJioKa ONpeleJIeHO COBIaIeHUuE.

Ecau 6anT He Owpl HalpeH, permcrtp BC=0, dmarm Hynsa, 3HaKa
u nepenosiHenna/ 4YeTHOCTM cOpacHBaKRTCH

CPDR

Pabora sToi xkomaHgme noxoxa Ha CPIR, Ho 6nox pmaHHEX npo-
CMaTpMBAETCHa CHM3Y BBEpPX.
Jajlee pacCMaTPMBAKNTCH HEABTOMATUUECKUM KOMAHIIHL

LDI

BLIIIOJIHEHME BTOM KOMaHIH IlepeMellaeT ONMHOUHEIN OaMT IaHHEIX
ux ampeca B perucrposolr nape HL mno ampecy, yxasaHHOMy B pe-
rucrposoi nape DE. Bemmumua B BC yMeHbmaercs. &mar mepemnos-
Henusa /| dUYeTHOCTM yCTaHaBIMBAEeTCHA HO Tex MOp, [IOKa PerMcTpOo-
Baa mapa BC He craner pasHa 0. 3HadYeHMS B PErMCTPOBHX [apax
DT wuHL ymenbmawoTcs.

9TO crmejlaHO IJig NpoI'paMMMCTa, KOTOPEM peumyl OO IepeMe-
maTbs, JMOO He IepeMemaTb OaMTH IaHHHX. [[pOorpaMMMCT, BEpOaT-
HO, TIPOBepMUT OaMT, KOTOPHIM HaAOO IepeMellaTb M 3aTeM yXe OCy-
LEeCTBUT €TI0 IIepeMelleHUE.

LDD

Kax LDI, 3a MCKJO4YeHreM Toro, urto BeyxumumHel B HL 1w DE
YMEHBIMAKnTCA.

CPI

BEIOJIHEHME B3TOM KOMAaHIE IPMBEOET K TOMYy, YTO OamuT, onpe-
meJsieHHent mo mape HL, KOMMPYeTCa B MMKPOINPOLIECCOP M COoXpa-
HgeTCca TaM OO Tex nop, noka senmuuHa B HL yBemmuusaercs, a B
BC - vymMeHbmaeTcsa. CoxXpaHeHHEM OalT 3aTeM CpaBHUBaeTcsa Cc Oan-
TOM B permcTpe A.
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Ecam oHM cosrnasu, byar HyJs yCTaHaBJIMBaeTCHd, MKHade -
cbpaceBaeTCH.

dpary 3HakKa U nepenojHeHua/ dUYeTHOCTM COpPACHBATCA IO
Tex mop, noka BC He cTaHeT paBHEM HyJmo, npu BC=0 on ocranas-
JIMBAETCH.

CPD

Sra xomangzma nomo6ua CPl 3a mckioueHuem TOro, UYTO permctT-
posas napa HL  ymenbmaercs.

T'pynna 16. Komannsl BBOmal BEIBOIA

BZ80 wumMmeercs wmcuUepneEBapomMi Habop KOMAaHX, [O3BOJISOMMM
NpoTrpaMMMUCTy MOJiydaTh HaHHee OoT BHemHero ycrporcrsa (IN)
BEDABaTh naHHele Ha nepudepuo (OUT).

lMeTCa NPOCTHE, HEaBTOMATUUECKME M AaBTOMATHMUYECKMUE KO-
MaHIEl B 3TOM Tpylne, xXoTsd B CHEKTPYyM MCIOJB3YyeTCd TOJBKO
NpOCTHE KOMAHIE. BO BCex Cllydasax IaHHHE, [epelanimecs Juepes
IN i OUT mnpencrasnaor ¢opmy 8- GuroBeix 6GamrTor. I[Io KoMaHIe
INZ80 npuHuMaeT ©GaiThl ODAHHHIX C WMHEL OAHHEIX UM KONOMPYET UX B
ONpeIeJIeHHH perucTp. Bo Bpema BuIoJHeHrsa koMauHmel IN  xoHT-
ponbnasa sunama IORQ axtusHa, Takxe xak u RD.

o xomanme OUT, MII nepepmaeT HaHHEE C OINPEIEJIEHHOTO pe-
TUCTpa Ha WMHY HOAHHBEX, OTKyIa OHU MOCTYNalnT Ha nepubepuiinoe
ycrporicTeo. Bo Bpemsa paboru komanma OUT  suuum IORQ u WR 6y-
OyT aKTWBHA.

B pomonHenme B cocroaHvu RD, WR wulORQ nepudepmiinoe yct-
poiicTBo OyIeT aKTUBUSUPOBATBCHA C MCIOJIbB30BAaHME ampeca, I[o-
MENeHHOTO Ha aIpeCcHOMV mMHe BO BpeMda BemoJHeHud Jsmbo IN, subo
OUT xomaumm ( mo TpeboBaHuio). 3TOT ampec OMNO3HAET ampec nopTa
n B Z80 npepcrasnger coboit 16- paspapHenli  ampec. B HeBOJIbIIOM
MMKPOKOMIIBOTEPE, TaKoM, Kak CHeKTPpyM, OOBUHO MCIIOJB3YyT BCe-
o HeckoJibkO 13 65536 BO3MOXHEIX ampecoB NOPTOB, IIO3BOJIAA Ie-
prbepuiHOMy YyCTPOMCTBY UASHTUOMUMPOBATHLCA COCTOSHUEM Olpele-
JIeHHOM JMHUM anjpeca

llpunTep CHeKTpPyM BEOMpaeTcsa JmHmen A2.
KoMaHmaMu 3TOM TPYIE ABJIAOTCH!

INA (+dd) DB dd A A dd

INA,(C) ED 78 A B C
INH,(C) ED 60 H B C
INL,(C) ED 68 L B C
INB,(C) ED 40 R B C
INC,(C) ED 48 C B C
IND,(C) ED 50 B B C
INE,(C) ED 58 E B C

OUT (+dd)A D3 dd A B dd
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OUT (C)A ED 79
OUT (C)H ED 61
OUT (C)L ED 69
OUT (C)B ED 41
OUT (C),C ED 49
OUT (C)D ED 51
OUT (C)E ED 59

mogow@wrr >
Woww®P gmw
000000

HeaBToMaTHUUECKMMM M aBTOMATUUECKMMM KOMAHIAMM ABJIAITCH.

INI  ED A2 yBeJIMUEeHMe, HeaBTOMaTuUJYecKas
INIR ED B2 yBeJIMYeH e, abBToMaTudeCKasd
IND ED AA yMeHblIeH/e, HeaBTOMaTudecKasd
INDR ED BA yMEeHbIIeH e, abBToMaTUdeCKasd
OUTI ED A3 yBeJIMUEeHNe, HeaBTOMaTuUJUecKas
OTIR ED B3 yBeJIMUeH e, aBTOMaTUYeCKasd
OUTD ED AB yMeHblIeHe, HeaBTOMaTudecKas
OTDR ED BB yMEeHblIeHre, aBToMaTUdeCKasd

Tpynmna 17. KoMaHIE OpepHBaHUS

Nmeerca 7  komaHn B Z80, KOTOpEE MNO3BOJAOT NPOTPAMMUCTY
npepsaTh cucTemy Z80.
KoMaHIaMM 3TOMV TPYINb SBJIAOTCH:

El FB

DI F3

IMO ED 46
IM1 ED 56
IM2 ED 5E
RETI ED 4D
RETN ED 45

Kaxmasa ¥3 2TMxX KOMaHZ OyIeT pacCMOTpeHa [100UepemHO
El

pu sBrywouenvu Z80, cucTeMa MaCKUPYyEMHX [NPEPHIBAHNUI HE MO-
xer npepuBarb Z80. D2Ta curyaumsa CymecTByeT OO0 TeX I[0p, I[oKa
npepHBaHusa He OyInyT paspemedn no komaHmge El

B CHnexTpyM CHUCTeMa MaCKMPYEMBIX M HEeMaCKUPYEMEIX [IPepHBa-
HUM MCIIOJIb3YETCs IJis OTCUeTa pPeajlIbHOI'O BPEMEeHM U OoIpoca Kia-
BMATYPH U 3TU [PEPHBAHUA CUHXPOHU3UpyTCA dacToron 50 1.

DI

B jmoboM MecTe NpOoT'paMMH NPOTPAMMMCT MOXET 3alpeTUTh Ipe-
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peiBanva no komaume DI, KOTOpas He MNO3BOJISEeT MMUKPOIPOLECCOPY
nprHMMaTh curHase ¢ Judaunr INT.
B CHexTpyM MacKupyeMbe [PEPHBAHUA HEBO3MOXHHI BO BpeMs

srmoniHeHus xomann SAVE, VERITY, MERGE.

IM O

NMmeerca Tpu pexuMa npepweBaHutt pexum 0 BHOMpaeTca aBTO-
MaTUYECKM MUKPONPOLECCOPOM IPM BHKJKOUYEHUM WM o koMaHme IM
0. 2ToT pexuMm MNo3BOJAET NEepPUDEPUMHEIM yCTPOMCTBAM OOMEHUBATH-
cg MHOoOpMALMENr C MMUKPOMNPOLECCOPOM, NpoTpaMMa Iepes3alycka Ko-
TOPOTO MHOJIKHA CJEIUTH 3a [NPUEMOM MAaCKMPYeMOT'O MNPEPHBAHUS Ha
guaun INT. 2r1oT pexum B CHeKTPyM HE MCIOJbL3yeTCH

M1

Pexum npepuBauusa 1 BomnosHgerca no xomaHze IM1, u on wuc-
noyjb3yerca B CnekTpyM. llpu wmcnosb3oBaHum 16 K MoHMTOpa HeOO6-
xomyMo BrINUMTH IM1 B Hauano nporpammer.

B sTOoM pexume nepesanyck c azpeca 0038h OGymer Bcerma Bo-
Ouparbca npu npueme curhasa no JsuHuu INT, mnurenbHOCTE KOTO-
POT'0 COOTBETCTBYEeT BO3MOXHOCTMY OBPABOTKM CUCTEMH MACKUPYEMBIX
npepuBaHmii. B CnexTpyM mnNporpamMuma B MamMHHEX kozmax ¢ 0038
KOPPEKTMPYET IaHHHE, I[IOJIydeHHEE B PEalIbHOM BPEMEeHM ¥ ONpalu-
BaeT KJIAaBUATYPY.

IM 2

PexuM IpepuBaHua 2 He MUCHOJb3yeTcsa B CIEKTPyM, HO GB-
JISeTCS CaMbM MOIHEIM M3 TPEexX PexrMOB. B HeMm nepubepuriHoe ycT-
POMCTBO MOXET YyKa3BBAaTh MUKPONPOLECCOopy, Kakag u3 128 pas-
JIMUHBIX [IPOTPaMM HIOJIKHA oOpabaTHBAaTh MAaCKMPyeMOe IIPEepPHIBaHUE.

Comepxumoe permvcrpal wm 6GaliTa, KOTOPHIM NOCTYyNaeT Ha BHEUIHEe
YCTPOMCTBO, WMCIOJNb3YyTCA BMECTe, d4TOOH obpas3oearh 16- paspsan-
HBIVI aIpec, KOTOPHIA 3aTeM MUCIOJb3yeTca IJg BeOOpa " TabIMLb
BEeKTOpPOB", KOTOpad MNpexie pasMemaeTcsd B IaMaTH.

RETI

9TOo chneumajbHas KOMaHIla BO3BpaTa IJIg MCIOJIB30OBAHMUS C
nporpamMMmor oBpaboTKM MaCKMPYEMHX [IPEpBBaHMMi. [Io B5TOM KOMaHIe
IIPOMCXOIOMT BO3BPAT C COXPaHEHMEM MAaCKMPYyeMOTO IIPEepBBaHMS,
NIPMHATOTO pPaHee.

RETN

Sra komaHma mnomo6Ha RETI, Ho oHa mnpumMeHrMa B KOHLIe MpPO-
TPaMMbl MaCKMPYEMBIX [IPEPHIEaHUN.
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Tpynna 18. JomnosHUTEeIbHEE KOMAaHIE

NMmeerca 6 KOMaHI, KOTOPHE PACCMATPUBAKTCH Lajiee, a VMEHHO

CPL 2F CCF 3F
NEG ED 14 HALT 76
SCF 37 DAA 27

Kaxzmas n3 HuUxX OyOeT pPacCMOTPeHa 10 Oouepenu.
CPL

[lpencraBjsgeT coBOO¥ MNPOCTYI KOMaHOYy , KOTopas MHBEPTU-
pyeT perucTp A, T.e. yCTaHaBJIMBaeT COpPOUEHHEM OuUT U coOpa-
CHIBAET YCTAHOBJIEHHHIM. 39TO HASBBBAETCS IOMNOJIHEHMEM OO eIMHU-
upl. OCHOBHEIE QJIarM HE MBMEHSKTCH

NEG

STO KOMaHIa IOMNOJIHEHUS IO 2 cComepXuMOI'0 permucTpa A,
T.e. UVHBepTUpOBaHMe C yBesmueHueM. Komaunna NEG siuser Ha
OCHOBHEE OGuaru. &jgarm 3Haka M HYJIS 3aBMCAT OT Pe3yJbTaTOB.
dyar nepeHoca OymeT yCTaHOBJIEH, €CJM PETUCTP A NepBOHAUYaJb-
HO ORI HYJIEBOM, B INPOTMBHOM CJjlydae OH cOpaceBaeTca M djar
rnepenojiHeHusa/ YETHOCTM yCTaHABJIMBAETCH, €CJM B Hadajle B pe-
ructpe A 6ewio 16- puunoe 80, B npoTmMBHOM Cilyuae cOpachHBaeT-
c4.

SCF
YcraHoBKa (QJara InepeHoca
CCF
Cbpoc oGnara nepeHoOCa
HALT
9TOo chneurasabHas KoOMaHIA, 3acTaBigomas  MUKPONPOLLECCOP

OCTaHaBJIMBATHb BEIIIOJIHEHME KOMaHz, I[I0Ka HE BO3HUMKAaEeT IIPEPERI-
BaHKe. B CneKprM SIOVHCTBEHHBEIMU IIPEePEBaHMAMN MOIT'yT OBITH

Mackupyemere. ClleIoBaTeJIbHO, NOPY I[IOCTYIJIEHVM [IPEePBIBAaHUM,
xkomaHna HALT sakanumBaeTcsd cleIylnliMM CUTHAJIOM MaCKUPYEMOTO
npepueanng. Komanma PAUSE wmcnonesyer 3T0, dUTOBE OTCUMTEH-

BaTe 1o 1/50 cexyHIHL



-01 -

DAA

3TO kKOMaHIa IOEeCATUMUHOM IepeylakoBkMu permcTpa A. B nBo-
uuHo- necartuuHol apudmeruxe (BCD)- mecaTuunmie uubper npenc-
TaBsienn neomnuHemMu TeTpanamu 0000-1001, a Terpans 1010-1111
He ucnojesyorca. Illostomy. 6airt 0000 0000 npencTaBygeT UKnC-
g0 0 6amr 0011 1001 npexncrasnger umcio 39.

STa KOMaHa NpeBpamaeT GaliTh B IBOUUYHO- NECATUUHY CUC-
remy (BCD). dnaru  HyJS M 3HaKa BaBUCAT OT pes3ysbTaTa, a
bnar nepenosHenual Y4eTHOCTM yCTaHaBJuBaeTca. &jar nepeHoca
3aBUCUT OT TOTO, OBJIO JIM MEpPEelNoJIHeHMe WM 3aeM Npu onepa-

umm BCD.

TJIABA 6. IOTEMOHCTPAIIMMOHHHE IIPOI'PAMME HA
MAIIMHHOM AS3HKE.
6.1 BeemeHue.

lleslb DAHHOM IJIABEl- O3HAKOMUTL UMTATEJS C HEeKOTOPBIMM
npobjieMamMy, BO3HMKAOWMMM HA HAYAJBLHOM B3Tale NpOorpamMMMUpOBa-
HMSA Ha MAalMHHOM S3bKE.

XoTa B TJlaBe D mnepeuncisieHEl BCE KOMAaHIBE CHCTEME KOMAaHI
Mukponpoueccopa Z80, HO NPM 3TOM HE yKa3HBaJIOCh, KaK 3TU
KOMAHIEl MOXHO MCIOJIB30BATH B KOHKPETHHX MNPOTPAMMax,  Halu-
CaHHHIX Ha MallMHHOM S3HKe MMKpo- OBM" CIEKTP". B maHHOM rJa-
Be IpMBENEeH Habop MNEeMOHCTPALMOHHHX MNPOTPaMM, [NOKA3LHBAKIMX
IOCTATOUHO MPOCTOE MCIIOJIb30BAHME PAa3JIMUHBEIX KOMAaHI,.

B rsaBe 8 OynyT NpUBENEHH IOMNOJIHUTEJIBHEE PEeKOMEHIalun
IO NPOTPAMMMPOBAHMI Ha MAWIMHHOM S3HKE, KOTOPHE I[I03BOJISOT
UCIHOJIb30BATE nperMymecTBa LBETHOTO OVCIJIesS C BBEICOKUM
paspemenueM MuUkpo- 9BM " CIEKTP".

BHauaJjie pacCMOTpuM CleAyKiMe TPpuU BOMNPOCa

1. Beibop ob6isacTu 3YIIB.
[losib30BaTENIbCKAS NPOTpPamMMa, HANMCAHHAS Ha MALMHHOM
A3EIKE
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OOJIXHA PAacCHpelesiaTh HYXHOE KOJIMUECTBO sdYeek NaMaTh. B MuK-
po- 9BM" CIIEKTP" wmMeeTcd HECKOJIbKO NOCTYIMHHIX IJIS MCIOJb30-
BaHuga obJjlacTel namMaTy, HO B OEMOHCTPALMOHHEIX NPOTPaMMaXx
IOaHHOM TIJIaBH MCIIOJIb3yeTcda obJjlacTh " cBoBomHoM namaru” ¢
NPOM3BOJILHOM BEIDOPKOM, KOTOpPAas HAUMHAETCS B sdelKke C Hecsd-
TuuneM  agpecom 32000. [lpy HEeOBXOOMMOCTY MOXHO COXPAaHUTH
(xomanma SAVE) wnu szarpysuts ( xomanma LOAD) nporpammy, Ha-
NMCAHHYK HA MAaWMHHOM S3HKE U3 3TOM 06JlacTM HA MaTHUTHYD
JIEHTY MM C MATHUTHOM JIEHTHL B 3Ty OOJIACTH HNAHHEBIX.

2. Beon 0aliTOB MamMHHOI'O kKoIa
EIMHCTBEHHBM Ccrnoco® BBOIAa MAlIMHHOTO KOoIa B MUKPO- OSBM

"CHEKTP"- wucnosbzosars xomaHny POKE. Onepaunmamm sTOlM KO-
MaHIEl MOTYT OBTEH IOEeCATUUHHE UYMCIIA, IOBOWMUHEIE UMUCJA WJIM BE-
paxeHus.

llosToMy paspelmeHa Jobad U3 CIEOYOLMX CTPOK!

10 POKE 32000,201
unu:

10 POKE 32000,BIN 11001001
W

10 LET A=201:POKE 32000,A

[OJIEBHOCTL KaXIOTO CHIOCO0a BaBUCUT OT KOHKPETHOIL'O yCJIOBUS.
PekOMEHOyeTCsS ONMCHBATL KOMAHIE MAWMHHOTO S3HKA C  I1O-

MOWBKN WECTHANUATUPUYHEX KOLOB. Besze B HAHHOM IJlaBe MC-
[NOoJIb3yeTcs NPUBENEeHHAd HWKe [pOoTrpaMMa WeCTHANUATUPUIHOTO
3arpys3umnKa;

10 LET D=32000: REM Hex Loader (16- PUUHEIL 3arpy34MK)

20 DEF FN A(A$,B)=CODE A$(B)-48-7*(CODE A$(B) > 57)

30 DEF FN C(A%$)=16*FN A(A$,1)+FN A(A$,2)

40 READ A$: IF A$ <>"" THEN POKE D,FN C(A$):

LET D=D+1: GO TO 40

STOT WECTHAALUATHPUUHEI 3arpy3umMK OOecCleurBaeT CUMTHBAa-
ume cnucka DATA, B koTopoM Kaxmasa [apa MeCTHAOLaTHPUUHEX
CUMBOJIOB B3ATa B KAaBBUKM M OTIEeJIeHa BalaTEMU OT COCEIHUX
nap. B xauecTBe yKaszaTess KOHLA UCHOJb3yeTCs napa NpobeJsioB

Hanpmumep, BEIIOJIHEHME

50 DATA "00","01","02"," "
RUN

npuBegeT Kk ToMy, dYro B guerky 32000 6ymer nmomemen 0, B
auenixy 32001 - 1, un B auelky 32002 - 2.
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3. BEIIOJIHEHME I[IOJIL30BATEJILCKOM MNPOT'PAaMMBl,  HalIMCAaHHOM
Ha MallMHHOM S3EBIKE.

C nomoubn koMaHmu f3bika Bercwk "USR nomep" wMoxHO ocTa-
HOBMTB BHIIOJIHEHME YIIPaBJIAKLIEN NpOoTrpaMMel MMKpPo- 3BM" CIIEKTP"
Y HAYAThb BHIIOJIHEHME I[10JIb30BATEJIECKOM IPOTPAMMEL, HANMCAHHOM
Ha MAalMHHOM fA3bBIKe. BHauasie cjelyeT yOemmuThbCa, UTO OMNEepaH
xoMmaHael USR azmpecyer HyxHyn g4YelrkKy, UYTO [OJIbB30BATEJbCKASA
nporpamva 3asepmaercsa xomaHmot RETURN ( econ nosnbsosaress
OEeMCTBUTEJIBHO XOUeT BEPHYThCHA K MHTEPNPEeTaTopy fA3bKa Bel-
CMK) M UTO 3HaueHme, Bosepamaemoe komanmoit USR, o6pabo-
TAHO COOTBETCTBYKIMM OOPa30OM.

OBBIUHO MCIIOJIbB3YITCA clenyomre GOpMBl KOMaHIHL

PRINT USR n

BEIBOIOIMT Ha IedyaTb IOeCATUYHOE COIepXrMoe IOBOMHOT'O perucTpa

BC;

RANDOMIZE USR n

MCIIOJIBE3YyEeT I'€eHepaTop cnyqaﬁﬂmx Jucen,

LET A=USR n
UCIOJNIb3YEeT yKa3aHHYH NepPEeMeHHYD,

TIOJIE3HOCTL KaxXIoM M3 3TUX QOPM BZaBUCUT OT KOHKPETHHX
Y CJIOBUMN.

IeMOHCTPAlUMOHHEE NPOTPaMME NPMBOIATCS B dopmaTe accew-
Giepa; npu obpaborke cnmcka DATA ucnomesyercs mecTHamLaTH-

PUUHHI 3aTpy3uMK, [PUBEIEHHEI Ha cTp. 92.
[IopANOK PAacCMOTPEHMS KOMAaHI - Kak B IJlase b.
6.2 [IpOTPaMMEL
Tpynna 1. Komauzma NO OPERATION
( HET OIIEPALIL)
9To oueHb NPOCTAas KOMaHAa, ¥ OEeMOHCTPALMOHHAad [pPOT-
pamMMa, HanuMcaHHas Ha MAWMHHOM S3HKE, CIOEPXKUT BCETO ONHY

unr Bcero Heckosibko cTpok NO OPERARIN ¢ nocnenmywomert xoMan-
nom RETURN.

Ha InprBEeNeHHOM HMXe pacledaTke acceMmbiepa rnokasaHa
npocTenmas NpPOTpaMMa, HAaNVMCAaHHAas Ha MaUMHHOM S3HKE, B KO-
TOpOM McHnonp3yercsa emmHcTeBeHHas xomanma NO OPERATION .
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Anpec MaumHHEBI MHeMOKOL KommeHTapum
KOm,
7D00 00 NOP eNVHCTBEHH
7D01 C9 RET KOMaHIa
BO3BpAT K
Bericuky

lporpamma 1. NOP

Crpoxu 10-40. llecTHAOUATUPUUHEI BaTrPy34YMUK, [IPUBEIEHHEI
Ha crp. 92.

50 DATA "00","09"," "
60 LET A=USR 32000
70 PRINT "The NOP mashine code program has been execude
succesafully"”
( BHIIIOJIHEHME HAaNMCAHHOM Ha MamMHHOM sAs3bpike nporpammMer NOP
YCIIEMHO 3aBepumiioch).
CoBeTyeM uMTaTeJIaM XOPOlOo U3YUMThL OporpaMMmy 1, npexne
ueM Hepeﬁ‘I‘M K CclliengymoinrM pas3ngejiaM.

Tpynmna 2. KoMmMaHme 0Ji9 3arPy3KM B PEeTrMCTPLH KOHCTAHT

o xomanme "USR nomep" BoO3Bpamaercsa B Buae 16- Ttu pas-
PANHOTO MOJIOKUTEJBHOTO UMCJia- CONEPXMMOEe IBOMUHOTO pPermcTpa
BC, u no xomaunme PRINT »tTo umcrno npeobpasyercsa k OecaTuu-
Homy Buny ( m3 unreprasa 0-65535).

B mprBeIEeHHOM HMWXEe pacledaTKe accembiepa C IOMOWB KO-
MaHZ BSTOM TPYNNH KOHCTAHTH 3arpyXainTcs B PerucTpel B u
C;paccmaTpuBaeMoli nporpamMMe, HANUCAHHOM Ha MAlIMHHOM S3HKE
COOTBETCTBYET INpPUBEIEHHAd Najiblle NpoTrpamMMa, HaNMCaHHasd Ha
A3HKe BelCuK.

Anpec MaMHHBIM MHeMOKOL KommMmeHTapum
KoL
7D00 0600 LD B,+00 OBHYIUTL PEerucTp B
7D02 OEOO LD C,+XX [IOJIb30BaTEJIb BBOIUT UYMCJIIO
7D04 C9 RET " Bosepar k Bercuky"
B mporpamMe 2 wucnojie3ynrca obe womaHnu-"LD B,+dd" u
"LD C,+dd"; IOJIL30BATEJIbE HOJIKEH BBECTM HYXHOE UMCJIO Kak

OoriepaHng nocjyienHey KOMaHIHL.
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lporpamma 2 LD B+dd, LD C,+dd

Crpoxu 10-40. llecTHAOUATUPUUHEI Barpy3dMK, [IPUBEIEH-
HEDT Ha cTp.92.

50 DATA "06","00","OE","00"

51 DATA "09"" "

60 INPUT "Enter a value for the C register (0-255 only)",N
( BBemuTe uuciyo nisa perucrpa C( us mnrepsana 0-255))

70 CLS

80 POKE 32003,N
90 PRINT AT 10,0;"The C rehister now holds",
CHR$ 32;USR 32000

Teneps B peructpe C CONEPXMTCA)

(
100 GO TO 60

B cremyoumer HporpaMMe WIUIOCTPUPYETCS MCIIOJb30BaHME KOMAaHIEH
"LD BC,+dddd".

Haunem c pacneuatkm AccewMmbiepa.

Anpec MaumHHBI MHeMOKOI KomMMeHTapumn
KOII
7D00 010000 LD BC,+xxxx Iosib30BaATEJIE BBOIOUT
HYXHBIE B3HA4YeHMUA
7D03 C9 RET " Bosepar k Bercuky"
B nporpamme 3 ucrnonss3yerca xomannma LD BC,+dddd";

oJIb30BATEJNb IOJKEH BBECTM HYXHOE UMCJio. IJjig eTro 3arpy3Ku
B COOTBETCTByWUYD fdelky namaru no xomaHme POKE crnepyer
BEIICJUTE CTAPWylD M MIAANYKH YacTy 3TOTO dYMCJa.

lporpamma 3. LD BC,+dddd

Crpoka 10-40. IlecTHaOUATHMPUUHED 3arpy34MK,
NpMBEOEeHHED Ha cTp. 92

50 DATA "01","00","00"
51 DATA "09"," "
60 INPUT "Enter value far the BC register pair

(0-65535 only)";CHR$ 32;N
70 CLS
80 POKE 32001,N-256* INT (N/256): POKE 32002,INT (N/256)
90 PRINT AT 10,0 "BC register pair now holds";

CNR$ 32;USR 32000
100 GO TO 60

T'pynna 3. KoMaHIE KONMPOBAHMA M OOMEHa COOePXMMOTO

HelicTBME KOMAaHI KOIMPOBAHMUSA COIEPXMMOTO OIHOTO perucTpa
B IOPYT'OM PETUCTP MOXHO [I0OKAasaTh, 3alpy3MB BHaudajle KOHCTAaHTH
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B perucTpu , omyuuHele or B u C, a 3areM ckomupoBaB 3TU KOHC-
TauTel B peructpu B n C mna Bo3BpaTa mosbzoBaTesio.
Huxe npmBOIMTCs NpoT'paMMa, OeMOHCTpMpyomas [IpMMEeHEeHUEe

xomaune "'LD C,L".

Anpec MauHHEBI MHeMOKOL KommeHTapum

KOI
7D00 06 00 LD B,+00 06nymuTe peructp C
7D02 3E 00 LD L,+ XX BeecTu uucia
7D04 4D LD C,L Konuposare "L B C"
7D05 C9 RET " Bosepar k Belicuky"

B mporpamMe 4 TMosib30BaTEJNb NOJKEH BBeCTM B peructp L
uKrCcJIo, KOTOPOe 3aTeM Bo3Bpamaerca B peructp C.

Iporpamma 4. LD C,L

Crpoxu 10-40. llecTHAOUATUPUYHEM 3aTrpy3UYMK, IPMBEOEHHBM Ha
crp.92.

50 DATA "06","00","2E","00"

51 DATA "4D","C9"," "

60 INPUT "Enter a value for the L register
(0-255 only)",CHR$ 32;N

70 CLS

80 POKE 32003,N

90 PRINT AT 10,0;"The C register nopw hold s";
CHR$32;USR 32000

100 GO TO 50

CoBeTyeM UMTaTeJiaM I[IOMNLBTATbhCH MCIOJBb30BATH APYIUE KOMAaH-
O6 M3 STOM TPYNNHE. HanprMep, OONYyCTUMBIMY SBJISOTCH.

50 DATA "06","00","OE","00"

51 DATA "65","7C","57","5F"

52 DATA "4B""co"""

NocMoTpenu Jau Be, UTO 37ech mejaerca? B mporpammy 4 MoOx-
HO Takxe BKJIoOUMTL komaHay "EX DE,HL"; HanpuMep, 3TO MOXHO
cmeJslaTh CJenyomyM OOpa3OoM.

Anpec MauHHBI MHeMOoKOL KommeHnTapum

KoL
7D00 2600 LD H,100 O6uynmnre peructp H
7D02 2E00 LD L,+ XX Beon umucia
7D04 EB EX DE,HL lNepecem. umcna B DE
7D05 42 LD B,D lepecem1. con.D BB
7D06 4B LD C,E uk 8C
7D07 C9 RET " Bosepar k Belicuky"

g 3TOTO MOXHO OIPenesyiuThb CJ'IeJIyIOLL[MIZ[ CIIMCOK.
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50 DATA "26","00","2E","00"
51 DATA "EB","42","4B"
52 DATA"C9"" "

KOTOPHI CJedyeT MCHIOJbL30BaTh B NporpamMe 4.

llocnenuue OBe KOMaHIe sToM rpymnme - EX AF,A'F" n'EXX".
B Mmkpo- 3BM" CIIEKTP" mnojib30BaTesb MOXET 0e3 KakKmux- Iubo orpa-
HMYEHMM MCHOJIB30BATh aljibTEPHATUBHELM HaboOp PeruMcTpOB, KPOME

perucrpos H'  wu L', B KOTOPHIX COXPaHseTCs anpec BO3BpaTa K
Bericuky. UmMTaTesib MOXET [ONHTATHCH BKJNUUTH 3TY KOMAHIH B
nporpammy 4.

Hanpmumep.

50 DATA "06","00","2E","00"

51 DATA "08","D9","D9","08"

52 DATA "4D","C9"" "
MM 4TO- JIMbOO OoJjiee CJIOXHOe
(B crpoke 51 3amaercsa mepekJIOUEHME BCEX OCHOBHEIX PETMCTPOB
nocjyie dero 6e3 Kakux-JImubOo MBMEHEHUM NIPOMCXOIUT UX OoOpaTHOe
rnepexJinueHre.)

Tpynna 4. KoMaHOH 3arpy3KyM B PEeTrUMCTPH HaHHBX,
CKONMPOBAaHHBIX M3 SUeMKM [IaMAaTU

KOMaHIE 3TOM TPYINb [O3BOJAKT [OJIE30BATENIO 3aTPyXaTh B
PEeTMCTPH KONMUM [AaHHBEIX, COHAEPXAllMXCH B AUuelKaxX C yKa3aHHBMU
ampecamy. Afpecauyrsa MOXET OHTb NPAMOM, KOCBEHHOM MM MHIEKC-
HOM.

B mepBO¥ mporpaMMme pasiesia NOKas3aH Ccjlydall NpaMol anpeca-
unm. Suetike 31999 npuceameBaercsa Hazsaume STORE; nnsa ussieue-
uma comepxmumoro guerky STORE wucnomesyercsa xomaHma LD
A, (addr)". B 1epBOlf CTPOKe pacledaTKu acceMmbjiepa Has3BaHMe
STORE npuceauBaeTcsa guerke Cc mecTHaguaTupnuHeiM appecom [CFF
(mecaTuuneni sxsuBasiedT 31999).

STORE pPaBHO 7CFF
Anpec MaumHHBI MHeMOKOL KommeHnTapum

KOOI
7D00 0600 LD B,+00 O6uynnTes peructp B
7D02 3AFF7C LD A,(STORE) J3Byleub TEKyl. 3HAY
7D05 4F LD C,A lepecnars conA BC
7D06 C9 RET " BoseBpar k Belcuky'

B nporpamMe 5 mnojsb30BaTENE HOJIKEH BBECTM UMCJIO IJIS 3arl-
py3ku B saueriky STORE. 3areM nporpaMma MCHOOJB3YyEeT NIPUBEIIEHHEI
BBIlE OJIOK IS BO3BPATa 3TOTO UMCJA [10JIb30BaTEJIo.
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lporpamma 5. LD ,A(addr)

C r7Tpoxm 10-40. IllecTHAOUATUPWUYHEI 3arpy3YUK, [IPUBE-
OeHHET Ha cTp. 92.

50 DATA "06","00"

51 DATA "3A","FF","7C"

52 DATA "4F","C9"" "

60 INPUT "Enter a value for location STORE (0-25 5 only)";
CHR$ 32;N

70 CLS

80 POKE 31999,N

90 PRINT AT 10,0,"The location STORE now hjlds";
CHR$ 32;USR 32000

100 GO TO 60
Bo BTOpPOM mporpaMMme pasiejla NOKa3aH CJjydall KOCBEHHOM am-
pecauun. B Helt mo ucnosbpszoBaHua xomaume LD 0,(HL) anpec

auetiku STORE sarpyxaerca B meomnoi permctp HL.

STORE pPaBHO 7CFF
Anpec MaumHHEI MHeMOKOL KommeHTapum
KOm,
7D00 06 00 LD B,+00 O6uynure perucTtp B
7D02 21 FF 7F LD HL,+STORE B3aHeCTU B IBOMHOM

perucTtp HL ampec
auemku STORE

7D05 4E LD C,(HL) 3BJeUb Tekymee
3Ha4YeHue
7D06 C9 RET BosBpaT k Belcuky
B nporpamme 6 nosib30BaTeNb, KakK M paHee, IOJKeH BBECTH

unuciio nyAa saHeceHusa B auenky STORE.
lporpamma 6. LD C,(HL)

Crpoxu 10-40. llecTHAOLATUPWYHEI 3aTPy3UMK, [IPUBEIEHHE
Ha crp. 92.
50 DATA "06","00"
51 DATA "21","FF","7C"
52 DATA "4E""C9"" "

Crpoxu 60-100. Kax B nporpamme 5.

B TpeTbel nporpaMmMme paszlelia IIoKasaH CcJllydall MHIOEKCHOWM amn-
pecauun. fAderike c nmecaruuHeM ampecom 31936 ( wmecTHamuaTupmu-
HEIL sxeuBasieHT / CCO) npuceameaerca wmma BASE, a sueiike
STOREx@ecaruunent ampec 31999 (  mecTHanUaTHMPUUHLL 3KBUBAJIEHT
7CFF) paccumatpuBaercsa kax suetika BASE+3F. 3arem mna nosnyuenus
TeKkymeTro comepxumoro STORE MCIHOJIb3yeTCa xomaHpa 'LD

C,(IX+d)".
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BASE pasuo 7CCO

STORE pasuo BASE+3F
Anpec MamyHHBM KOI MHeMOKOL KommMmeHTapum
7D00 06 00 LD B,+00 O6uynures per.B
7D02 DD 21 CO07C LD IX,+BASE YcraHoeuTs com.lX
7D06 DD 4E 3F LD C,(BASE+3F) 3BJEeUYL TEeK. 3Had.
7D09 C9 RET BosspaT k BEWCUKY

B nporpamme 7/ TOJIb30BATEJNb, KaK UM paHee, IOJIKEH BBECTH

umcyo ang 3arpysku B auenky STORE.
lporpamma 7. LD C,(IX+d)
Crpoxm 10-40. IllecTHaAOUATUPUUYHEI 3aTPy34YMK, [IPUBEIEHHEBI
Ha cTp.92.

50 DATA "06","00"
51 DATA "DD","21","C0","7C"
52 DATA "DD","4E","3F"
53 DATA "C9"," "
Crpoxm 60-100 xax B nporpamme 5.

B mporpammMe [ MCHOJb3yeTca mnOBoOMHOM permncTp IX, omHako
JIETKO BBECTM M3MEHEHMA IJId MUCIOJIb30BaHMA OBOMHOTO perucrpa
IY. Ina sToro B pacneuaTke accembiepa cienyer BmectTo IX moc-
Tasurk IY wu BMmectTo DO-FD. 3amerum, uro noka B peructpe lY co-
IEPXMTCH HOBOE 3HAUEHMEe, MACKMUpyeMoe IMIpepHBAHME HEBO3MOXHO.

I‘pynna 5. KomaH et 3arpyskKm B AYEeUKY [IaMsITU JaHHBIX,
CKOIIMPOBAHHEIX C PEermMcTpOBR WMJIMM KOHCTAaHT.

KOMaHIEl 3TOM TPyNNE MNO3BOJAKT MNOJIE30BATEJI0 3arpyXaTh B
AYeVKM C B3alaHHBIMU agpecaMy OaHHHE, CKONMPOBAHHHE C PEeTrucT-
POB MM KOHCTaHTH. Kak I paHee, BO3MOXHH 3 CJlyuad- IpaMas
ampecauus ¥ MHOEKCHAsA aapecalys.

B neproy mnporpamMme pas3netia Iokaz3aH CcJydal NpsaMoM anpeca-
uumm. B xomange "LD (addr),A" UCIMOJNIb3yeTCa NPAMOM ampec Sdeii-
xn-31999 (| mecruanuatmpuunent sxemsanienT /CFF), koropoit npuc-
Boeno naszsanue STORE.

STORE pasuo 7CFF
Anpec MammHHBEIM KOO MHEMOKOI KommMmeHTapum
7D00 3E 00 LD A,+xx BeenuTe UMCIO
7D02 32FF7C LD (STORE)A BBemnTe TeKymee 3HadeHUe

B auenky STORE
7D05 C9 RET " BosBpar k Belicuky"
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B IIporpamMmMe 8 I10JIb30BaATEJIb, Kak 1 paHee, IOOJIXEH BBEeCTU

umcio nia nepecesiku B adelky STORE. IIpy BHMOOJNHEHUM OPOIPaMMEL
HamOMCaHHOM Ha MallMHHOM fA3pke , wucnosabsyorca RANDOMIZE USR

32000, n copmepxmmoe STORE BoseBpamaercsa mojbs30oBaTeseM IO KO-
maunnme PEEK 31999.

llporpamma 8. LD (addr),A

Crpoxm 10-40. llecTHaZUATUPHUHHI 3aTPY3UYMK, [PUBEIEHHL
Ha crp.92.

50 DATA "3E", "00"

51 DATA "32","FF","7C"

52 DATA"CO"""

60 INPUT "Enter a value for location STORE

(0-255 only)";CHR$32;N

70 CLS
80 POKE 32031,N: RANDOMIZE USR 32000
90 PRINT AT 10,0; "The location STORE now holds" ;CHR$32;

P

EEK 3999

100 GO TO 60

Bo BTOpPOM mnporpaMMme pasz3lejia IIoKasaH CcJiydall KOCBEeHHOM amn-

pecauym. psonHoi permcrtp HL azmpecyer suemky STORE, u mns ne-

PECHIIKM COIEePXMMOTO BTOM AYelKM UCHoJb3yeTca komanma '"LD

(HL),E"

STORE pasuo 7CFF

Anpec MaWMHHBIN MHeMOKOL KommeHnTapum

KOOI

7D00 1F 00 LD A,+xx BBeOuTe UMCIIO

7D02 21 FF7C LDHL,STORE YCTAaHOBUTL B IBOMHOM pe-
ructpe HL ampec STORE

7D05 73 LD (HL),E NpoUsBECTU NepeCHEIIKY

7D05 C9 RET BosBpaT k Belcuky

lporpamma 9.LD (HL),E
Crpoxm 10-40. llecTHamUaATUPUUHEL Barpy34YuUK, OPUBEICHHBI
Ha cTp.92.
50 DATA "1E","00"
51 DATA "21","FF","7C"
52 DATA "73","C9"" "
Crpoxu 60-100 - Kak B nporpammde 8.
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B TpeTbell mporpaMMe pasmejla MCIOJb3yeTCsS MHIEKCHas anpe-

caums . Suerike 32061 ( wecTHamuaTupuuHeni skeuBasieHT /D3D)
npuceauBaerca uma BASE, B cuny uero suerkxa STORE paccmarpnm-
Baerca kak "BASE-3E".
BASE pasuo /D3D
STORE pasHo BASE-3E
Anpec MammHHEIM KOO MHEMOKOI KommeHTapum
7D00 3E 00 LD A,+xx BeenuTe UMCIO
7D02 DD 213D 7D LD IX,+BASE YCTAHOBMTE B IBOMHOM
peructpe IX anmpec BASE
7D06 DD 77C2 LD (IX-3E),A "IX-3E" BepeTcsa kak
"IX+C2"
7D09 C9 RET " Bosepar k Belcuky"

B nporpamme 10 nosmbs3oBaTesnb, Kak M paHee, NOJIXEH BBECTU
uyciyo misa  nepeceuiky B sueliky STORE n cumrTmBanma ofpaTHo 1O
xomanne PEEK 31999.

lporpamma 10. LD (IX+d),A

Crpoxu 10-40. llecTHAOUATUPUUHEI BaTPy3UUK, [IPUBEIEHHEI
Ha crp. 92.

50 DATA "3E","00"

51 DATA "DD","21","3D","7D"

52 DATA "DD","77","C2"

53 DATA "C9"," "

B nporpammax 5-10 wucnonp3ynTca OONHOBAMTOBEIE HOMEPAa,  HO
uMTaTesb JIETKO MOXET WU3MEHUTL 3T NPOTPAMMEL OJS PaboTH C
OIBYyXOAMTOBHMY HOMEPaAMM ¥ COOTBETCTBYOUMMM KOMAHIAMM  IJId
IOBOMHEIX PEIUCTPOB

Tpynmna 6. KoMaHIE CJIOXKEHMS.

KOMaHIOE 3TOM TPyNNsl [O3BOJAKT MMOJB30BATENN CKJIANEBATH
uncna (ADD), yBemmuueaTs mMmenmeecsa sHauenme Ha eamuuuy (INC)
u ckJagmBaTh umciaa c nepenocowm (ADC).

B mepBo¥ mporpaMMme pasmeiia [OKas3aH Cilydall MCIOJb30BaHUM

xomaugnel "ADD A,B".

Anpec MammHHE ~ MHEMOKOI KommeHTapum

KOI
7D00 00 NOP IJyia mocJegyKlero MCIOJIb30BaHMS
7D01 3EO00 LD A+xx BBECTUM B yKa3aHHHE pPEeTUCTPH

7D03 0600 LD B,+xx yucia
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7D05 80 ADD A,B BLIIIOJIHUTE CJIOXEHME
7D06 06 00 LD B,+00 OBHYIUTL permucTp B
7D08 4F LD C,A llepeceyika pesyJbTaTa
7D09 C9 RET BosBpaT k Belcuky

B nporpamme 1l nosep30BaTEsNb OOJKEH BBECTM OBa YUCA. OTU
yycsa MNepechUsIalnTCAa B PEerMCTPhl A M B 1 CKJIAIeBaloTCA 0 NPabBu-
JaM aBCOJIOTHOM OBOMUYHOM apudMeTukM. PesysbTaT Bo3BpamaeTca C
nomompl dyHrumm USR.

porpamma 11. ADD A,B

Crpoxu 10-40.  llecTHAOUATUPUUHEI 3aTPYy3UMK, [IPUBELEHHEBIL
Ha crp. 92.

50 DATA "00","3E","00"
51 DATA "06","00","80"
52 DATA "06","00","4F"

53 DATA "oC"""
60 INPUT "Enter a first value (0-255)";CHR$32 F
70 INPUT "Enter a second value (0-255)";CHR$3 2;S
80 CLS
90 POKE 32002,F: POKE 32004,S
100 PRINT AT 10,5;F;CHR$32;"ADD";CHR$32;S;CHR$ 32;
"=":CHR$32;USR 32000
110 GO TO 60
Bo BTOpOM mOporpaMMmMe pasieyia umcnonesyercsa xkomanza INC
BC".
Anpec MammHHBIN MHEMOKOTI KommeHTapum
KOX
7D00 01 00 00 LD BC,+xxxx Beectu B peructp BC
HYyXHOE 3HaueHMe
7D03 03 INC BC YBemuuurs ero Ha l
7D04 C9 RET " Bosepar k Belicuky"
B nporpamme 12 [OJIL30BATEJb IOJIKEH BBECTM UMCIIO U3 WUH-
Tepsaia 0-65535. 9To uMcao pasbuBaeTcd Ha CTAPWYKn M  MIAINYD

vactu u no komanme POKE nepechuiaercs B gueliky ¢ meCTHANLATU-
puuHemMy  agpecamy /D01 u 7D02. 3BareMm comepxyMoe OBOMHOTO pe-
rucrpa BC yBenuumeaerca Hal, u nojydyeHHOe 3HAUYEHME BO3Bpa-
maeTrca ¢ nomoumen oyHkUMM USR.

CilenyeT OTMETHTL CBoeoBpasme BBOma umcia 65535.
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IporpammMa 12.

Crpoxu 10-40. llecTHAOUATUPUYHEM 3arpy34YMK, I[IPMBEIEHHEM Ha
crp.92.
50 DATA "01","00","00"
51 DATA "03","C9"," "
60 INPUT "Enter a value (0-65535)";CHR$32;N
70 POKE 32002,INT(N/256)
80 POKE 32001,N-256*INT(N/256)
90 CLS
100 PRINT AT 10,0;N;"Increments to give";
CHR$32;USR 32000

110 GO TO 60
B Tperbell nNporpaMMme pasnejia [IOKa3aHO MCIOJb30BaHME KOMAaH-
mer "ADC AB". ( ST0 Takas xe mporpamma, kak ull* epuHCcTBEH-
Hoe wu3MeHeHue- BmecTo "ADD A,B" sxyoueno "ADD A,B").
Anpec MamMHHEM MHEMOKOI KommMmeHTapum
KoL
7D00 37 SCF YcraHoBuThb oGisiar NEPEHOC
7D01 3E 00 LD A,+xx BeecTu =3amaHHOE UYMCJIIO
7D03 06 00 LD B,+xx B PEeTMUCTPHL
7D05 88 ADC A,B ClOoXeHre C MNepeHOCOM
7D06 0600 LD B,+00 Ob6uysenre permucTpa B
7D08 4F LD CA [lepecyiaTh pesyJsbTaT
7D09 C9 RET " Bosepar k Belcuky"

3ToM mnporpaMMe COOTBETCTBYET HalMCaHHAas Ha Bbelcuke HOpor-
pamma 13, B KOTOPOM [OJIb30BATEJIb HOJIXEH BEeCTM IOBa uYucja IJjs
cyioxeHuAa C nepeHocoM. dyiaxoxk I[IEPEHOC mpm sToM BCerma ycTa-
HOBJIEH.

[locMOoTpMTE, YTO MNPOM3OMAET B pes3yJibTaTe SBaMeHH KOMaHIE
SCF na AND A ( wecrrHamuaTtupuuneni xon A7), koTopas cOpacHBaeT
dnaxox IIEPEHOC.

Iporpamma 13. ADS A,B

Crpoxu 10-40. llecTHAOULATUPUYHEM 3aTrpy34YMK, [IPUBEIEHHEBIN

Ha cTp.92.

50 DATA "37","3E","00"

51 DATA "06","00","88"

52 DATA "06","00","4F"

53 DATA "C9"" "

60 INPUT "Enter a first value (0-255)";CHR$32;F

70 INPUT "Enter a second value (0-255)";CHR$32; S

80 CLS

90 POKE 32002,F:POKE 32004,S
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100 PRINT AT 10,0;"With carry set ";CHR$32;F;
CHR$32;"ADC";CHR$32;S;CHR$32;"=";CHR$32;USR 32000

Tpynna 7. KOMaHOE BHUUTAHUS

KoMaHmIE 3TOM TPYNINE [O3BOJIAOT MMOJb30BATEJO MPOU3BOAUTH
oberunoe seumTaHue (SUR), ymenbmenue na 1 (DEC) wu BHumTanme c
nepenocom (SBC).

B mepBO¥M mporpaMMmMe pasiesia NPUBENEH MNPYMEep MCIOJb30BaHMA
xomanze "SUB B". OmpezesiseMoe MOCJe BHUMTAHMSA 3HaAUYEHME OJiax-
ka NEPEHOC (0 wmml) coxpaugercs B auetike STORE.

STORE pasno (CFF
Anpec MaumHHBIN MueMOKOL KommeHTapum
KoL

7D00 00 NOP Iia nocJjenyoumero
UCIOJIb30BaHUA

7D01 3ECO LD A,+xx BBeCTr B PEeIMUCTPH

7D03 06 00 LD B,+xx IoBa uyucia

7D05 90 SUB B BelUMTaHUE

7D06 06 00 LD B,+00 OBHyUTL permuctp B

7D08 4F LD C,A llepeceyika pesyJbTaTa

7D09 3E 00 LD A,+00 OBHyJieHre permcrTpa A

7D0OB CE 00 ADC A,+00 CJIOXEeHME C MEePEeHOCOM

7D0D 32 FF7C LD (STORE)A Mepecuuika B STORE
3HaveHusa OGiaxka [IEPEHOC

7D10 C9 RET " BosspaT x BENCUKY"

3ToM mporpaMMe COOTBETCTBYET HAalMCaHHAasa Ha belcuke Opor-
pamma 14, B KOTOPOM MNOJIb30BaTeJb IOOJKeH BBECTM 3HadeHUsa IOJid
perucTtpoB A u B. BHaueHme ¢iiaxka I[IEPEHOC BO3BpamaeTcsa OO KO-
maune PEEK 31999.
lporpamma 14. SUB B
Crpoxu 10-40. llecTHAAUATUPYUHEI 3aTPY3UMK, [OPUBEIEHHH Ha
cTp.92.
50 DATA "00","3E","00"
51 DATA "06","00","90"
52 DATA "06","00","4F"
52 DATA "3E","00","CE","00"
54 DATA "32","FF","7C"
55 DATA "C9"" "
60 INPUT "Enter a first value (0-255)";CHR$32;F
70 INPUT "Enter a second value (0-255)";CHR$32; S
80 CLS
90 POKE 32002,F:POKE 32004,S
100 PRINT AT 10,0;F;CHR$32;"SUB";CHR$32;S;CHR$3 2;"="
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CHR$32;USR 32000;CHR$32;"With carry";CHR$32 ;"set";
AND PEEK 31999;"reset";AND NOT PEEK 31999
110 GO TO 60

lcrnosib3yTe 3Ty NOPOTPaMMy C UMCJaMM, KOTopele " BGosibume"”,
'MeHbme" n" paBHB'.

Bo BTOpyK noarpynmny Bxomar xomanme DEC.

Ieiicreue xoMmaunel 'DEC BC" wmMoxHO NokasaTbhb, BHeCS COOTBET-
CTByOIME U3MEHEeHMVS B nporpamdy 12. IIJid 3TOTO HYXHO M3MEHUTH
crpoxu 51 1 100 crenywourM oBpazomM.

51 DATA "CB","C9"," "
100 PRINT AT 10,0;N;CHR$32;"Decrement to give";
CHR$32;USR 32000

B Tperpn rpynny BxomaT komaHus SBC.

IeiicTere kxoMmauner "SBC A,B" MOXHO IIOKas3aTb, BHECS COOT-
BETCTByOIME M3MEHeHMS B nporpamdmy 14. IJjIg 3TOTO HYXHO M3Me-
umTe crpokyr 50,51 1 100 caenywoumM obpasom.

50 DATA "37","3E","00" - OJ19 yCTaHOBKM Ouaxkxa [EPEHOC
NI
50 DATA "A7","3E","00" - nna cbpoca onaxka I[NEPEHOC
51 DATA "06","00","98" - MeCTHAOUIATUPUUHEI KO KOMAaH B
"SBC A,B"-98.

B crpoke 100 cnemyer usmennts SUB na SBC.

VcnpobyiiTe 2Ty OporpaMMy C UMKcJamy, KOTopee ' 6Gosbme”,
'MeHbme" u" paBHB.

3aMeTrM, UYTO Pe3yJbTaTe BHIOJHeHMa koMaunel SUB u xomaHmw
SBC npu cBpomenHoMm ¢maxke NEPEHOC He OTIMYAKNTCH.

Tpynna 8. KoMmaHIe CpaBHEHMA.

KoMaHmOe CpaBHEHUS HOEMCTBYT Tak xe, Kak xomaHou SUB, 3a
UCKJIIOUEHUEM TOTO, 4TO COLOEpXMMOe permcTpa A OCTaeTcd Heus-
MeHHEM. [lpm sTOoM mcnomnb3yercsa oisaxoxk [IEPEHOC.

IeiicTemre xoMmaunel 'CP B" wmMoxHO nmokasaTbhb, BHeCS COOTBETCT-
ByOIME M3MEHEHMSA B nporpamMMmy 12. g 5TOr0 HYXHO W3MEHUTH
crpoku 51 1 100 crnepgyoumMm oBpaszsom.

51 DATA "06","00","B8" llecTHAOUATUPUUHEIL KOTI
xomauger "CP B" - B8.
100 PRINT AT 10,0;F;
CHR$32;"CP";CHR$32;S;CHR$32;"gives carry";C HR$32
u npubasurh crpokm 101 1 102 :

101 RANDOMIZE USR 32000
102 PRINT "re" AND NOT PEEK 31999;"set"
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KomMaHIE 2TOM TPYyNNE I[IO3BOJIAKT I10JIE30BATEJI0 NPOM3BOIUTH
noruueckue onepauyu AND ( 1), OR (  mwmm) wun XOR ( UCKJIOUAKIEE
I/IJ'H/I) C OByMA 8- paspAIHEIMM UMCJIAMIM.

B npmBEemOeHHOM HMXe NpOoTpaMMe [IO0Ka3aHO MCHOJIb30BaHME JIOTU-
uyeckort womaHnel AND ¢ nBymsa umciamy, BBeIEHHHMM [10JIb30BaTe-
JIeM.

Anpec MauHHBIM MHEeMOKO[L KommeHTapum
KOOI
7D00 3E 00 LD A,+xx BBecTu B yKa3aHHHE
7D02 06 00 LD B,+xx PETUCTPH 4YMCIIa
7D04 A0 AND B Jlorvueckoe U
7D05 32FF7C LD (STORE)A KonupoBaHue pesysibTaTa
B "STORE"
7D08 C9 RET " Bosepar k Beticuky"

3ToM nporpaMMe COOTBETCTBYET HalMCaHHAasa Ha belcuke Opor-
pamma 15. Tlocye BBemeHMa KaXIOTO UMCIia OHO oTofpaxaeTcd B
OBOMYHOM BuIe. PesynbTaT msasnekaerca us STORE ¢ nomomesn xo-
vaunel PEEK u Taxxe oroBpaxaercs B mBOMUHOM BUIE.

porpamma 15. AND B
C r7Tpoxm 10-40. IllecTHaAOUATUPWUYHEI 3arpy3YUK, [IPUBE-
OeHHET Ha cTp.92

50 DATA "3E","00"
51 DATA "06","00"

52 DATA "A0"

53 DATA "32","FF","7C"

54 DATA "C9"" "

60 INPUT "Enter a first value (0-255)";CHR$32;F
70 CLS

80 POKE 32001,F

90 PRINT AT 8,4;:GO SUB 300

100 PRINT AT 10,8;"AND"

110 INPUT "Enter a second value (0-255)";CHR$32 'S
120 POKE 32003,S

130 PRINT AT 12,4;.LET F=S: GO SUB 300

140 PRINT AT 14,7;"givas"

150 RANDOMISE USR 32000

160 PRINT AT 16,4;:.LET F=PEEK 31999: GO SUB 300
170 GOTO 60

300 REM Binary of F

310 FOR N=7 TO 1 STEP -1

320 LET P=2**N
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330 PRINT CHR$(48+INT(F/P));CHR$32;
340 LET F=F-INT(F/P)*P

350 NEXT N
360 PRINT INT F
370 RETURN
Mporpammy 15 MOXHO NPUCHIOCOBUTL OJid OEMOHCTPALMM KOMAHII
"OR B" wu"XORB". B 4WacTHOCTH, CJenyeT BHeCTU clelyllye Mu3-

vMeHenrsa B crpokm 52 1100 gmns memonHcTpaumm xomanzae "OR B™:

52 DATA "B0O"
100 PRINT AT 10,8;"OR"
u nna pmeMmoHcTpauru xomanzel "XOR B":
52 DATA "A8"
100 PRINT AT 10,8;"XOR B"

CoBeTyeM, UYMTaATEb, XOopouo M3ydUThb STU TPM JIOTnYeCKHMe
KOMaHJOEI.

T'pynna 10. KomaHmel nmepexoma

CeMHAOLATL KOMAaHI TOV TPYMNNH [IO3BOJIALT I[10JIb30BATEJIO CO-
BEpmaTh NEepPexXoIs MeXIy JYacTaMM MNPOTPaMME, HANMCAHHOM Ha Ma-
W/HHOM f3HKe. [lepexomb MOTYT OHTb OTHOCUTEJNBHHIMM, T.e. Ha
ykaszanHoe umcio sueek ( or-128 1no+l27) oT Aueliku C TeKymMM
ampecoM, PacCHOJIOXeHHEM B CUETUYMKE KOMAaHZ, WM abCOJIOTHBMM,
T.e. B AYENKy C yKa3aHHLHM aIpecoM. TaKxe pas3peleHH yCJOBHEE
rnepexomis MO COCTOSAHMIO OIJHOTO U3 OCHOBHEIX QJAXKOB - HO TOJILKO
C MMEnIMMMCH KOMaHIamMu 6e3yCJIOBHOTO Mepexomna

18 ZeMOHCTpauMM KOMaHI 3TOM Tpynnsl B nporpamMe 16 MoxHO

UCMOJIb30BATE CJIENyKlyld NIPOTpaMMy , HANMCAHHY Ha MAalMHHOM
ABHIKE.
NEXT pasuo 7DOF
Anpec MaMHHBIN MHeMOKOL KommeHTapum
KO
7D00 3E 00 LD A,+xx BBeCcTM IOBa umucja M CPaBHUTH
7D02 FE 00 CP +xx UX IJi9 YCTAHOBKM OGJIAXKOB
7D04 010000 LD BC,+0000 Obrynures BC
7D07 18 06 JR NEXT llepexon eBnepexn k NEXT
7D09 00 NOP Ia mocyienynumero MCHIOJb-
7D0A C9 RET 30BaHUA
7D0OB 00000000 - 4 HEUCIIOJIb 3yEeMEIE SUelKM
7DOF 03 INC BC YBEIMUUTE IOCJe Iepexoma
comepxymoe BC nal
7D10 C9 RET " Bosepar k Belcuky"

B pesyJsibTaTe BHIIOJHEHUS 3TOM nporpamme B peructpe BC 6y-
ner comepxarnca 0, ecnm nepexoma He 6wwio, ul- ecyu Iepexomn
OBLIT.
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B nporpamme 16 nokaszsaHo, kKak sTa OpoTpaMMmMa, HaNMCaHHAasd
Ha MallMHHOM f3HKE, MCIOJIb3yeTCd IJIS IeMOHCTpauur komaHms 'JR
e". 3TO - KoOMaHma 0e3yCJIOBHOTO Mepexola, TaK uTo IIepexol He
OyOoeT 3aBMCeTh OT pe3yJbTaTa MNPOBEepPKM, 3aTaHHOM IOJIb30Ba-
TeJeM.

lIporpamma 16. JR e

Crpoxu 10- 40. llecTHAOULATUPUYHEM 3aTrpPy3UMK, I[IPUBEIEHHEIN
Ha crp. 92.
50 DATA "3E","00"
51 DATA "FE","00"
52 DATA "01","00","00"
53 DATA "18","06","00"
54 DATA "C9"
55 DATA "00","00","00","00"
56 DATA "03","C9"
60 PRINT AT 4,0;"Instruction -"
70 PRINT "JR e"
80 PRINT AT 8,0;"Test-"

90 INPUT "Enter a first value (0-255) ";CHR$32; F
100 PRINT F;CHR$32;"CP";CHR$32;

110 INPUT "Enter a second value (0-255) ";CHR$3 2;S
120 PRINT S

130 PRINT at 12,0; "jump -"
140 POKE 320001,F: POKE 32003,S
150 LET R=USR 32003: PRINT "N" AND NOT R; "YES" AND R
160 PRINT AT 21,0;"Any key to continue"
170 PAUSE 50
180 IF INKEY$="" THEN GO TO 180
190 CLS: GO TO 60
B 3TOM nporpamMMe II0JIb30BATEJIb HOOJDKEH BBECTM IBa YMCIIA.
3aTeM, I[OCJIe oIepaluuy CJIOXEHMH, B Ccllydae HeOOXOIOVMMOCTU OCy-
LECTRJISETCSA Iepexom. IIpr OTCYTCTBUM Hepexoma nepemeHHas R
npupaeumeaerca 0; B ciydyae nepexoma oHa pasHaeTcs l.
[lporpaMMa HalMcCaHa TakKuMM obpasoM, dYTO [IOJIb30BaTeJlb MO-
xeT, wmu3MeHuB cTpokm 53 u 70, OEeMOHCTPUPOBATEH UYETHPHAOLATL U3
ceMHanlaTy KOMaHI Iepexona
IJI19 IDeMOHCTpaluMy KOMaHI OTHOCUTEJIBHOI'O IIepexoma CJienyeT
BHECTM CJlenyille K3MeHEeHMUS.

'JR NZ,e' 53 DATA "20","06","00"
70 PRINT "JR NZ,e"

‘JR Z,e' 53 DATA "28","06","00"
70 PRINT "JR Z,e"
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'‘JR NC,e' 53 DATA "30","06","00"
70 PRINT "JR NC,e"

‘JR C,e' 53 DATA "38","06","00"
70 PRINT "JR C,e"

Iy OEeMOHCTpaUuMM KOMAHI abCOJIOTHOTO MNepexona HYXHO u3Me-
HUTH [POTPaMMy, HANMCAHHYK Ha MAIMHHOM HS3BIKE, TaKyM obpasowM,
uTOBH 3amaeBajica nepexon B aueriky namaru NEXT ¢ mecrtHamuaTu-
puuneM anpecowm /DOF.

COOTBETCTBYKIAS CTPOKA KOMAHIOE Ha MAUMHHOM S3bBIKe OyneT
BHITJIANETL TakK:

Anpec MaMHHBIM MHeMOKOL KommeHTapum
KOOI
7D07 03 0F 7D JP NEXT epexon sBnepen x NEXT

B nporpammy 16 crenmyer BHeCTM cienyouye M3MEHEHMH.

‘JP addr' 53 DATA "C3","OF","7D"
70 PRINT "JP addr"

‘JP NZ,addr' 53 DATA "C2","OF","7D"
70 PRINT "JP NZ,addr"

'‘JP Z,addr' 53 DATA "CA","OF","7D"
70 PRINT "JP Z,addr"

‘JP NC,addr' 53 DATA "D2","OF","7D"
70 PRINT "JP NC,addr"

'‘JP C,addr' 53 DATA "DA","OF","7D"
70 PRINT "JP C,addr"

‘JP PO,addr' 53 DATA "E2","OF","7D"
70 PRINT "JP PO,addr"

‘JP PE,addr' 53 DATA "EA","OF","7D"
70 PRINT "JP PE,addr"

"JP P,addr’ 53 DATA "F2","OF","7D"
70 PRINT "JP P,addr"

‘JP M,addr' 53 DATA "FA","OF","7D"
70 PRINT "JP M,addr"

B ocTaJjibHEIX TPpexX KOMaHIIax 3TOM T'PYIIIIEL MCIIOJIBE3YyEeTCHA KOC-
BEHHaAa agpecalumusda, 4YMTaTeso Ipenjaraercsd caMoOMy BHECTU Uu3Me-
HEeHUA
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B IIporpaMMy, IIO3BOJIAKIME OEMOHCTPUPOBATH nercTBeue STUX KO-
MaHII.

T'pynna 11. Kowmaugma "DJINZ,e"

Komanzna "DJNZ,e" OUEeHb YaCTO OKa3LBAETCH OOBOJILHO I[IOJIe3-
HOM, IOCKOJIbBKY €€ JIEIKO MCHOJIB30BAaTh IJIS OPTaHM3aLMUM HPOCTHX
UMKJIOB B NpOTpaMMe, HAaNMCAHHOM Ha MallMHHOM S3HKE.

IIna mucnojybp30BaHmMa komaHper DJINZ,.e" NPOTPaAMMMCT IOJIXEH
BHAuaJle 3aIaThb UMCJIO HEOOXONMMEIX LMKJIOB, 3aTeM CKONMPOBATbH
370 umcyo B perucTtp B. Tocne sToro samaercs Teso uukia, a
norom - komaHpa "DINZ,.e", nericreyiomasa nomodHo "NEXT B".

Hike OpMBOIMTCA MNPOTPaMMa, COCTOSWAS M3 JYeTHpPeX CTPOK,
HanMcaHHasg Ha Belcuke, ¥ NpelHa3HadeHHad OJid BHBOIA ajdaBuTa
(3arnaBumx OykB). Ilocjie 3anoJIHEHUSA 3KPaHa MOABJIAETCHA COOoBue-
ume "scroll?".

10 FORA65TO 90
20 PRINT CHR$ A;
30 NEXT A

40 GO TO 10

Takyn Xe OIepauMio MOXHO 3amaThk C INOMONBI NPMBEISHHOM HU-
K& NPOTPaMMEl Ha MAalMHHOM S3HKE. 3aMeTuM, YUTO NPOTPaMMUCT MO-
XeT MCIOJIb30BaTh Jmus STEP -1"

LOOP pasno 7D02

Anpec MauHHEI MueMOoKOL KommMmeHnTapum
KOOI
7D00 06 1A LD B,+1A Bamaercs 25 UMKIIOB -
0oOpaTHO OT KOMAaHIE
7D02 3E5B LD A,+5B "A" COOTBETCTBYET WEeCTHam-
7D04 90 SUB B uaTtupruHoe 5B - 1A
3HaYyeHMre HaxXoOouTCcda B per. A
7D05 D7 RST 0010 lleuaTb CMMBOJIA - CM. HaJiblle
7D06 10 FA DJNZ,LOOP OBpaTHO IJid IedaTu CJenyiouein
OykBE ( €ClM HYXHO), WMHaUe -
7D08 C9 RET " BO3BpPAT K Belcuky'

STon IIporpamMmMe COOTBETCTBYyET nporpaMMal? IIpegHa3Ha4dYeH-
Had OJI4d BBEIBOIIA aﬂ@aBMTa Ha DJBKpaH TeJIEBUM3MOHHOI'O IOUCILIIEA. g
HeOHHOKpaTHOﬁ nevatu andaBuTa MCIOJB3YIOTCH IIOBTOPHEIE BEI3OBEI

"USR 32000".
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Mporpamma 17. DINZ,e

Crpoxm 10-40. llecTHaAUATUPUUHHIY 3aTPy34YMK, NPUBEINEHHbI]
Ha cTp. 92.
50 DATA "06","1A"
51 DATA "3E","5B"
52 DATA "90"
53 DATA "D7"
54 DATA "10","FA"
55 DATA "C9"
60 PRINT
70 RANDOMIZE USR 32000
80GO TO 70

BaMeuaHme. BaxHEM ABJIdeTCcA BBeleHme crTpoku 60, sapaoment
OTKPHITME KaHajla Hauy IOaHHHX B ' OCHOBHYK' o0O0JacTb aMaTu Te-
JIEBUSUOHHOTO mucijies. Eciu sTa xomaHzma ( uiam 4To- iubo mnomob-
HOE) OTCyTCTBYET, BEIBOJ NPOM3BOOUTCA B OBJIACTH pemaKTHMpPOBa-
HUA.

Tpynna 12. KomaHne cTexa

B sTOM TIpynne KOMaHI WMMEeTCHd MNAThH HNONTPYNN. B Hepeyn
noarpynny sxoznar komanmel PUSH 1 POP, Bo BTOpPY®- KOMaHOE O6-
MEHa CO CTEeKOM.

Ijig meMOHCTpaLMyM KOMAaHI MNepBOM Tpynme B nporpamde 18 wnc-
oJIb3yeTCHa CJemyluul CrIocod

Anpec MauHHEI MHeMOKOL KommeHTapum
KOOI
7D0O0 21 0000 LD HL,+ XXXX Beon umcia
7D03 E5 PUSH HL 3aHeceHMe ero B CTeK
7D04 C1 POP BC Tenepr ono B BC
7D05 C9 RET " Bosepar k Belcuky'
B nporpamme 18 mnosb30oBaTeEsb HOJKEH BBECTM UMCJIO. 3aTeM

3TO UMCJIO Komompyercsa B gsoMHoi permuctp HL, u B manbHermem
nepecwuiaeTcsa B CTek. OKOHUATEeJIbHO 3TO UUCIIO KONMPYeTCHa U3
crexa B psouHou permctp BC.

Nporpamma 18. PUSH HL; POP HL

Crpoxm 10-40. llecTHAOUATUPUYHEM 3aTrpPy34UMK, [IPUBEIEHHEBIN
Ha cTp. 92.
50 DATA "21","00","00"
51 DATA "E5","C1"
55 DATA "C9"" "
60 INPUT "Enter a value (0-255)";CHR$32;F
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70 POKE 32001,F-INT(F/256)*256: ROKE 32002,INT( F/256)

80 CLS

90 PRINT AT 10,0;"Value taken off stack=";CHR$3 2;
USR 32000

100 GO TO 60

UMTaTesb MOXET MCHOPOOOBATL Pas3HEE BAPUAHTH 3TOM OPOTPAM-
Mel. [lpy 3TOM ciemyeT CcoOJIoNATE OCTOPOXHOCTB, UYTOOH UMCIIO 3a-
HEeCEeHUM B CTEK PAaBHAJOCH UYMCIly M3BJIEUEHUN U3 CTEeKa

B Tperbn ¥ ueTBepTy nonrpynmne Bxonar komaunmsl CALL u RET.

IOna memoHcTpaumu passmuHeix xomaHn CALL wmoxuHo mcnosbszo-
BATh CJIeNylyld NPOTPaMMy, HANMCAHHYKD Ha MALMHHOM S3BIKE.

NEXT  pasno 7DOF

Anpec MaumHHEBI MHeMOKOL KommeHTapum

KOI
7D00 3E 00 LD A+ XX BBecTr IOBa 4UmMcJa U Cpab-
7D02 FE 00 CP + XX HUTb UX
7D04 01 00 00 LD BC,+0000 Obrynuts BC
7D07 CDOF7D  CALL NEXT BEHIZOB IIOANPOIPAMMEL
7DOA C9 RET " Bosepar k Belicuky"
7D0B 00000000 - 4 HEMCIOJIb3yeMEe AdelKM
7DOF 03 INC BC Teneps 8 BC-1
7D10 C9 RET BosBpaT M3 MNOINPOIPaMMEL

g OIPYyI'MX KOMAaHII B IIpoI'baMMe 16 MOXHO MCHOJIE30BATHL 3TOT
OJIOK CO CJeny nlMMM M3MEeHEHMSIMU.

130 PRINT AT 12,0; "CALL ",

'‘CALL addr' 53 DATA "CD","OF","7D"
70 PRINT "CALL addr"

'CALL NZ,addr' 53 DATA "C4","OF","7D"
70 PRINT "CALL NZ,addr"

'CALL Z,addr' 53 DATA "CC","OF","7D"
70 PRINT "CALL Z,addr"

'‘CALL NC,addr' 53 DATA "D4","0F","7D"
70 PRINT "CALL NC,addr"

'CALL C,addr' 53 DATA "DC","OF","7D"
70 PRINT "CALL C,addr"

'‘CALL PO,addr' 53 DATA "E4","OF","7D"
70 PRINT "CALL PO,addr"
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'‘CALL PE,addr' 53 DATA "EC","OF","7D"
70 PRINT "CALL PE,addr"

'‘CALL P,addr' 53 DATA "F4","OF","7D"
70 PRINT "CALL P,addr"

'‘CALL M,addr' 53 DATA "FC","0F","7D"
70 PRINT "CALL M,addr"

Insa meMoHcTpauwu nerictBua koMmaHnu RET MmoxHo mcnombzoBarh
cllenyouyin NpoTpaMMy, HaOMCAaHHYI Ha MallMHHOM  a3uke. OOHAKO
COOTBETCTBYKIME M3MEHeHMa B nporpamme 16 umraresno npepjara-
eTCcsa NponyMaThb CaMOMy.

Anpec MaumHHEBI MHeMOKOL KommeHTapum

KOOI
7D00 3E 00 LD A,+xx BBecTu IOBa 4Umcla U Cpab-
7D02 FE 0O CP +xx HUTb UX
7D04 010100 LD BC,+0001 B permctp BC szanocurcsa l
7D07 D8 RET C BosBpaT ecyu GJaxox
7D08 OB DEC BC IIEPEHOC ycTaHOBJIEH
7D09 C9 RET OBBEIUHEN BO3BPAT

BameuaHmda. B 3TOM mnporpamMMme meMmMoHcTpupyeTrcsa komanza 'RET C".
Jlormyeckas cxeMa M3MeHeHa Tak, d4To nporp.l6 6ymer
naeare Ha Buxoze "YES" npu ycrnosHOM nepexone.

Komangma RST 6ymyr paccmarpmBarTbca B TJjaBax (
un 8.

Tpynna 13.  KoMaHOE LUUKIMYECKOTO COBUTA.

B cucreme koMmaHn Mukponpoueccopa Z80 wmmMeercs MHOTO KO-
MaHI UMKJIMUECKOTO CIABUTA

I8 meMOHCTpauuM CeMM TUIOB LUKJIMYECKOTO CHBUTA COMECPXMU-
MoTo perucTpa C MUCHOJIB3yeTcd cjelylllad NpoTpaMMma, HanuCaHHas
Ha MAalMHHOM S3EIKE

STORE pasuo (CFF
Anpec MammHHEM ~MHEeMOKOI KommMmeHTapum
KoL
7D00 AF XOR A OumcTure peructp A
7D01 FEO00 CP +xx CpaBHEHME C UMCJIOM
0- dnaxox IEPEHOC c6pace-
Baercd, 1- ycranHaBamuBaeTcd
7D03 0600 LD B,+xx O6uynnTes peructp B
7D0O5 OEOO0 LD C,+xx Beon umciya B C
7D07 CBO01 RLCC IUKINMYECKUM CIOBUT

7D09 3EO00 LDA,+00 06HymuTe peructp A
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7D0OB CEO00 ADC A,+00 [lepectuika 3HaueHMs Qiaxka
7D0D 32 FF 7C LD (STORE),A NNEPEHOC B STORE
7D10 C9 RET " Bosepar k Belcuky"

B nporpamme 19 nombzsosarens mosxen BBectu 0 wmom 1 - nJis

YCTaHOBKM wmiam cObpoca ouaxka [IEPEHOC. 3Barem cJiienyeT BBeCTHU
HekoTopoe umcyo. OHO komnupyercsa B permcrtp C Y UUKINMYECKU
COBUTAETCSA - €CJM HYXHO. PesyjbTaT edaTaeTcs BMeCcTe C TeKy-
myM 3HadeHmeM OGiaxka [IEPEHOC.

Iporpamma 19. RLC C

Crpoxu 10 - 40. llecTHAOUATUPUYHEM 3arpy34UMK, [IPUBEIEHHEBIN
Ha cTp. 92.
50 DATA "AF","FE","00"
51 DATA "06","00","0OE","00"
52 DATA "CB","01"
53 DATA "3E","00","CE","00"
54 DATA "32","FF","7C"
55 DATA "C9"" "
60 PRINT AT 2,0;"Instruction -"
70 PRINT "RLC C"
80 INPUT "Carry reset or set(0/1)?";CHR$32;C
90 POKE 32002,C
100 PRINT AT 6,0;"CARRY -",C
110 INPUT "Enter a value (0-255)";CHR$32;F
120 POKE 32006,F
130 PRINT AT 10,0; "Initial value";: GO SUB 300
140 LET F=USR 32000
150 PRINT AT 14,0;"Final value";: GO SUB 300
160 PRINT AT 18,0;"CARRY -",PEEK 31999
170 PRINT AT 21,0;"Any key to continue"
180 PAUSE 50
190 IF INKEY$="" THEN GO TO 190
200 CLS: GOTO 60
300 REM Binary of F
310 FOR N=7 TO 1 STEP -1
320 LET P=2**N
330 PRINT CHR$(48+INT(F/P));CHR$32;
340 LET F=F-INT(F/P)*P
350 NEXT N
360 PRINT INT F
370 RETURN

HporpaMM’y 19 MOXHO MCIIOJIE30BATDb oJid IOeMOHCTpaluMmM CceMMn
KOMaHIi, KOTOPEIEe BaﬂeﬁCTByIOT perncTp C.
g 3TOoro HeoOXOIMMO BHECTM CJllenyolle KM3MeHEHMS.
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'‘RLC C' 52 DATA "CB","01"
70 PRINT "RLC C™
'RRC C' 52 DATA "CB","09"
70 PRINT "RRC C™
'‘RLC' 52 DATA "CB","11"
70 PRINT "RL C™
'RR C' 52 DATA "CB","19"
70 PRINT "RR C™
'SLAC' 52 DATA "CB","21"
70 PRINT "SLA C™
'SRA C' 52 DATA "CB","29"
70 PRINT "SRA C"
'SRL C' 52 DATA "CB","39"

70 PRINT "SRL C"

Tlo XeJlaHMD MCIOJIb3yeMyl B npmMepe 19 nporpammy, Hanmucas-
HYI0 Ha MallMHHOM s3HKE, MOXHO M3MEHUTH IJig OEeMOHCTPaluM YeTH-
pex OnHODAMTHEIX KOMAaHI.

Tpynna 14. KomaHne oBpaboTky OuT.

KoMaHIEl 3TOM TPYIIE MOXHO pPa30MThb HA TPU NOATPYIIIHL

Komauper RES u SET wmcnosmesywoTcsa He odUeHp YacTo, M 3IeChb
nporpamMMa IJid MX OEMOHCTPAaLMM He NPUBOAUTCHA. YMTaTelslb MOXET
caM HamMcaThb MPOCTHE NPOTPAMMEl, MCIOJb3YNIMEe 3TU KOMAaHIIH.

HecoMHeHHO, HamBoJiee MOJIE3HEE KOMAHIE 3TOM TPYIINH - KO-
Mmaugnu BIT, wu Hmxe npmBomuTca nporpamMa, [NOKA3BBAKIAS MCIOJb-
30BaHme xomanzne! "BIT 7,H".

lporpamma 20  ocymecTBiSeT BHBOI B IBOUUHOM IIpelCTaBie-
uyu. IloJib30BaTesNb INOJIKEH BBECTM umMcjo w3 uHTepsasa 0 -
65535. 3aTeM IOJ4 BHBOIA Ha [I€UYaThb IBOUUHOTO MNPEenCTaBJIEHUS
3TOTO UMCJla UCIHOJIb3YyEeTCs COOTBETCTBYKIAS NPOTpaMMma, HaNluCaH-
Hasg Ha MAalMHHOM S3bKE.

Yuciio, BBEeIEeHHOE II0JIb30BaTeJieM, epeceyiaeTcsa B IOBOMHOM
peructp HL; ©6ur 7 perucrpa H cuurmiBaercs, u nevaraeTrcs CooT-
BercrBeHHo 0 wmimml. 3Barem comepxmmoe perucrpos HL caoeuraercs
BJeBO, mepeHoc u3 L 3zaxeBarwBaerca BH. Onars cumThiBaeTca GuT
7 perncrpa H, wu nonyuyeHHOe 3HaueHME BHIBOOUTCSH Ha [edaTb. Mg
MOJIy4EeHMA MOJHOTO INBOMYHOTO MNpeIncTaBJieHMa s3Ta onepaumd ( cum-
TEHIBAHME M CHOBUT) BHnojiHdercsa 16 pas

CooTBEeTCTByKIAA NPOTPAMMa MMEEeT BUII.

LOOP pasno /D05
PRINT pasuo /DOC
Anpec MauHHBI MHeMOKOL KommeHTapum
KOL
7D00 210000 LD HL,+xxxx Beon umcia

7D03 0610 LD B,+10 ViMeeTcsa 16 6ur
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7D05 CB7C BIT 7,H [lpoBepKa CaMoT'o JIEBOTO OuTa

7D07 3E 30 LD A,'0 lNomnTroToOBKAa HNeYaTu HYJA

7D09 2801 JR Z,PRINT llepexomn, ecau Heobxomum 0

7D0OB 3C INC A Tenepb - cumsoy "1"

7DOC D7 RST 0010 Neuvare cumBona -0 wmml

7DOD 3E20 LDA,'sp. lonroroBka Hneuvatu " npobesna”

7DOF D7 RST 0010 lleuats " npobesa"

7D10 CB 15 RLL Huknamuyeckutr cosur L

7D12 CB 14 RLH Huknuuyeckutt cosur H ¢ max-
BATOM IepeHoca

7D14 10 EF DJNZ,LOOP OBpaTHO - 1O OKOHUAHUM

7D16 C9 RET " BosepaT k Belcuky"

B sTOM mporpaMmMme, HANMCAHHOM Ha MallMHHOM S3BEIKE COOTBETCT-
ByeT nporpamma 20.

porpamma 20. BIT 7,H
Crpoxm 10-40. llecTHaAUATUPUUHHIY 3aTPy34YMK, NPUBEIEHHbI]
Ha cTp.92.
50 DATA "21","00","00"
51 DATA "06","10","CB","7C"
52 DATA "3E","30","28","01"
53 DATA "3C","D7"
54 DATA "3E","20","D7"
55 DATA "CB","15","CB","14'
56 DATA "10","EF","C9"" "
60 INPUT "Enter a value (0-255)";CHR$32;F
70 POKE 32001,F-INT (F/256)*256
80 POKE 32002,INT (F/256)
90 CLS
100 PRINT AT 10,8;"Binary of";CHR$ 32;F
110 PRINT AT 12,14; "is"
120 PRINT AT 14,0;
130 RANDOMISE USR 32000
140 GO TO 60

Tpynna 15. Komaunu ob6paboTku 6Ji0Ka

KOMaHIEl 3TOM TPYNNH MO3BOJISNT MOJIb30BATEJID I[epeMelaTh
UM UCCJIeNOBAaTh OJIOKM IaHHEX.

HeCoOMHEHHO, Yame BCerO B 3TOM I'pPyNlle UCHOJb3YeTCH KOMAaH-
na LDIR.

Huxe NpMBOIUTCSA HaNMCaHHAS HA MamMHHOM S3HKE OpOoTpaMMma,
B KOTOPOM »Ta KOMaHOa MCHOJIb3yeTCd OJIS KONMPOBAHMA BEepXHeN
TpeTu OBJIACTM IOUCIJIES Ha CPEeIHKK TPeThb. 3TO O3HAUaeT, dYTo
NpM KaxIOM BEI3OBE pPacCMaTpMBAEMOM MNPOTpPaMMEl BCE OaMTEl Adeek
¢ wmecrtHapuatupuudeMmy agpecamy 4000-47FF  xonmpynTca B A4YeVKU
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¢ wmecTHanuarupuusaevy anpecamu 4800-4FFF. [lpy TOM BCE CUMBO-
aer m3 crpok 0-7  ngybmmpyworca B crpokm 8-15.
STa nporpaMMma MMEeeT CIEeNyDUMIA B

Ampec MamMHHBIM MHeMOKOL KommeHTapum
KOI
7D00 210040 LD HL,+4000 BepxHMM JIEBEM yTOJI SKpaHa
7D03 110048 LDD E,+4800 Hauasio crTpoku 8
7D06 010008 LD BC,+0800 VMeercsa 2048 gueex
7D09 ED BO LDIR llepeMeneHre BJOKa
7D0B C9 RET " Bosepar k Belicuky"

SToM nporpaMMme, HalMCaHHOY Ha MallMHHOM S3BEIKEe, COOTBETCT-
ByeT nporpamma 21.

Iporpamma 21. LDIR

Crpoxm 10-40. llecTHAOUATUPUYHEM 3aT'Py34YMK, [IPUBEOEHHBM
Ha cTp.92
50 DATA "21","00","40"
51 DATA "11","00","48"
52 DATA "01","00","08"
53 DATA "ED","B0"
54 DATA " co,
90 INPUT "Enter your characters - 8 Lines";C$
100 PRINT C$
150 RANDOMISE USR 32000

OTMeTHuM, YUTO OJa OyOIMpoBaHMSA oOJlacTelM sKpaHa MOXHO MC-
none3oBars 'LDIR" unu "LDDR", Ho anmaparhHoe okpyxXeHMEe OOBIUHO
UCIMOJIE3YyEeT B3TU KOMAHIE IJIA APYTUX BUIOB KONMPOBAHWUSA, IPU KO-
TOPOM 3ameMCTBYKTCH OOJIaCTU CUMMBOJIOB LIEJIMKOM, HO HE 4YaCTUUHO

Huke OpMBOOMTCA MNPOTpPaMMa, IEMOHCTPUMPYRIAs MCHIOJb30BaHMe
xomange "CPIR" IIporpamma 22, cooTBeTCTByOmWAS 3TOM NPOTPaMME
Ha MallMHHOM SA3EIKE, ONpelesideT aipec MepBOM SUelKM MOCTOAHHO’
naMaTy, B KOTOPOM COIEPXUTCH BalaHHel 6Gaiir. I[locjie BHINOJHEHUS
NpOTPaMMEl MOXHO yBOeIMThCH, YTO B IIOCTOSHHOM MaMATM HaXOIATCH
BCce umciya m3 mHrepsasa 0-255, no mecarmunoe uwmcso 154 snepshe
noasygeTrca B auekke 11728 u cpaBHMTENBHO PEOKO MNOABJIAETCH B
paccMaTpuBaeMor KOHOUIYypaluUM MNOCTOSHHOM MaMaTH.

llporpamMMa, HaNMCaHHaa Ha MAWMHHOM  S3HKE, MMEeT  CJIeNyunii
BUI.

Anpec MaWMHHBIM MHeMOoKOL KommMmeHTapum
KOL
7D00 3 EO00 LD A,+xx CpaBHUBAEMOE UMCJIIO

7D02 01 FF 3F LD BC,+3FFF BepxHaa guerka [13Y
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7D05 210000 LD HL,+0000 lepBas - "" -

7D08 ED B1 CPIR lccrienoBarTs MOCT. MAMATH

7DOA 44 LD B, H llepeMecTUTs CcTapumi 6anT anp
7D0B 4D LDC,L [lepeMecTuUTs, MIanummit GanT anp
7D0OC 0B DEC BC CoxpaHeHMe anp. UCK. SUeKM
7DOD C9 RET " Bosepar k Bercuky"

llporpamma 22, COOTBETCTBYOIWAA BSTOM NpoTrpaMMme, WMEeT B

Iporpamma 22. CPIR

Crpoku 10-40" IllecTHaOUATHMPUYHED 3arpPy34YMK IIPUBEOEHHEBI
Ha cTp. 92.

50 DATA "3 E","00"

51 DATA "01","FF","3F"

52 DATA "21","00","00"

53 DATA" ED"," B1","44"."4D"

54 DATA" oB"" C9"""

60 FOR F=0 TO 255

70 POKE 32001,F

80 PRINT F;TAB ; " occurs first at loc";
CHR$32; USR 32000

90 NEXT F

UuTaTesib MOXET IONBITATHCS M3MEHUTHL 2T NPOTPaMMbEL IJisS IOe-
MOHCTpAalLMMY HEeaBTOMaTUYECKMX KOMAaHII.

3mecb He MNPUBOIATCSA IEeMOHCTPALMOHHBEIE IPOTPaMMBl IJIS KO-
MaHI BBOZIa- BEIBOIA, KOMaHI NPEPHBAHMA ¥ HeOOJBbIOM I'PYIIEl OC-
TaJIbHEIX ~KOMAaHI, HO, Kkak UM paHee, II0JIb30BaTe&JIb MOXEeT IIOIIL-
TaTbCs HANMCAThH COOTBETCTBYHIME NPOTPaMMEl CaAMOCTOSATEJILHO



