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NPEAUCNOBUE

- O6nacTb NPUMEHEHWA KOMNLIOTEPOB AOCTATONHO wWMpoKa. OH
UCNONL3yTCA B BbiTy ANA obecneyeHnA uHTepecHoro gocyra. OgHo# u3
rnaeHbix NPUYUH MCNONb30BAHUA NepcoHanbHbix 3BM (NSBM) B GbiTy
ABNAIOTCA YBMEKATENbHbIE KOMMbIOTEPHLIE WIPbi, KOTOPLIMA  MOXHO
obecneyuTts No6GoiN gomallHWi KomnbloTep. ’

Pa3paGoTKoii KOMMbIOTEPHbIX Urp (NPOrpaMmHbIM obecneyeHnem)
3aHUMaIOTCA pasfinyHbie opraHusaumu Kak B CCCP, Tak # 3a pyGe}om.
OpHako wToGbl peanmsoBaTb KOMNbIOTEPHbIe Mrpbi, HEOGX04UMO MMETDL
6uiToBYI0 MIBM.

BuitoBbie NM3BM npeacTaBnAT coGOW WMPOKWA CNEKTP oTevect-
BEeHHOro M 3apyGexHoro npoussoacTea. B KkHure onucbiBaeTcA 3apy-
GexHblii  GbiTOBOW KOoMNbloTep cemeiicTBa “CREKTpym”  (AHrAuRA),
UMeBWHIi maccoBoe npumeHeHwe 3a pybexom B 80-e rogbl. 3TtOT
KOMMNbIOTEP MOXHO 6biNI0 NErKo KynuTb WAKM 3aKasaTtb No noyre B8 ClUA,
Anohmm n crtpaHax 3anagHoli EBponbl. Komnbiotep sasoesan nony-
NAPHOCTL 33 CHET MPOCTOTbI, HN3KOH CTOMMOCTH, BO3MOXHOCTU UCNONb-
30BaHMA ObLITOBOrO UBETHOrO TENeBM3opa B KayectBe guchnen, a
6bITOBOr0 MarHuTooHa — HaKonuTenA Ha MarHUTHoW nexte (r.e. ycT-
poiicTBa ANA AONrOBPEMEHHOro XpaHeHWA nporpamm). Hasuuue B 3ToM
KOMNbIOTEPE Pa3BUTON UBETHOW rpadukn CAENaNo KOMNbIOTEPHbIE Urphb!
KPaCOYHbLIMN U yBeKaTeNbHbIMK,

PaanuyHsie moaudukauun NIBM “Cnektpym” nonyynnn B HacToR-
uee BpemA wupokoe pacnpoctpaHeHue u B CCCP. 3toT Komnbiotep
U3rotaBnuBawT paavonobuTenn U  NPOMbIWAGHHbIE  NPeANPUATHA
(Hanpumep, NpousBoacTBEHHoe obbeguHenue "Potop”, r. Yepkacci).
MNepcnekTuBHOCTL pacnpocTpaHeHuA 3tod NOBM onpegenfeTcA Taroke
Tem, yTo K Heil paspaboTaHo pa3suToe NporpamMHoe obecneyeHue
(BKMIOYAA KOMNLIOTEPHLIE UIPbl),

OpHaKo ocBoeHue' MUKPOKOMNbIOTEPOB “CNeKTpyM” MaeT MegneHHo
M3-32 OTCYTCTBMA pasninyHbix obobwaouwmx KHWr, cogepxalwmx crpa-
BOYHbIH, onucaTensHbIA U Apyroi NonesHbi marepuan. B kHure caenaHa
nonbiTka BOCMONHUTL YyKa3aHHbi Npob6en B HayyHO-TeXHMYECKOH u
nonynApHO#A nuTeparype.: )

KHura cogepxut aBa pasgena u APUNOXEHUA,

B nepeom pasgene paetcA KpaTtkuid ucTopuyeckud o63op Mo cos-
Aatunio IBM, paccmatpusaercA ctpyktypa MOBM, oGbAcHAETCA HasHa-
yeHWe ee y3noB, ONWUCLIBAIOTCA GbiToBble MOBM, NpUBOAATCA xapakTe-
PUCTMKKM OTEYeCTBEHHbIX M 3apybexHuix ObitoBbix [3BM, paerca
KnaccuuKauuA KOMMbIOTEPHbIX Wrp, ’

Bropoii pasgen noceAweH onucatuio NIBM "Cnextpym”. BHavane
NPUBOAUTCA MCTOPMA CO3AaHMA MMKPOKOMNbIOTEPA, @ 3aTeémM ero anna-
paTHaR peanusauMA u nporpammHoe obecnevenue. Moppo6Ho pac-
cMaTpuBaeTcA CTPyKTypHaa cxema [I9BM u oCHOBHOro LEHTpanbHoro
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npoueccopa - MuKponpoueccopa Z80. Bonpwoe BHUMaHME yaeneHo
nporpaMMupoBaHmMio Ha Asbike bBelicuk nNpumeHutensHo Kk MOBM
"CneKtpym”, 3gech 0CcQObiii MHTEpeC umeer nporpammHoe obecneyeHne
ANA oToOpaxeHnA useTHol nHhopmauum u ueeTHol rpaduku Ha Tene-
Bu3ope. ONucbLIBAeTCA Takxe Knasuartypa n pexumbl ee pabotbi, Mpu-
BOAUTCA MaTepuan no akcnnyataunu NIBM “Cnextpym” (MoaknioyeHne
KOMNbOTEPA K TENesnsopy, MarHuTodoHy, NPUHTEpy; pekomeHaauun no
sawwuTe nporpamm). flaerca onucaune HEKOTOPbIX KOMMNbIOTEPHBIX Wrp
9BM "Cnextpym”,

B npunoxeHun onuceiBaeTcA NPOrpu.:mMatop 13y, ncnosibsyembii
8 N3BM “Cnextpym”. B npwnoxeHuu rvaike NpuBeaeHbl HEKOTopbie
urpoebie nporpammbl  Ha Asbike bBelicuk gnAa NOBM  “Cnextpym”.

Pasgenn 2.2, 2.3.1, 2.3.2, 2.4 Hanucan 0.C. boposuK; pasaesin 1, 2.1,
2.3.3, npunoxehuA 1, 2 - BU. CoipAmMKuH; 1.4 - B, CoipAMKUH COBMECTHO
¢ A.B. NMapgeHosbiM; 25 ~ 0.C. Boposuk coBmectHo ¢ A.B. NapdeHosbim.

ABTOpbl CO3HAIOT, YTO KHMra He nuweHa HegocTaTkos, U ¢ Gnaro-
AApHOCTbIO NPUNYT MoBylo  KPUTMKY yutateneil. Bce 3amevaHuA w
NpeANoXeHNA No KHUre NPocUM HanpaenATL No aapecy: 634055, Tomck,
a/a 2211, Mrn"”PACKO”
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1. OBIME CBEAEHWA O NMEPCOHAJIbHBIX 3BM

1.1. Kparxui uctopmecmﬁ 0630p coapatua 3BM

W3BectHo, yTo nepebie IBM paspabatbiBaiMce B Nepuos BTOPOH
MWUPOBOA BOIHLI crneunansHo ANA BoeHHbix uenei [1]. CospaHne IBM
CTano BO3MOXHbIM 32 CHET ycnexoB B TexHonorun Npou3BOACTBA
6LICTPOAEHCTBYIOWMX LUDPOBLIX (MMNYNLCHBIX) CXEM, NPUMEHAEMBIX B
paguonokauun. Mocne BoiHLl, BO BTOpoM NonoewHe 40-x ropos, Npw
npoekTupoBaHun IBM npecnegosanuchk rnasHbiM 06pasom HayyHbie u
KOMMEpYECcKne vHTepecsi.

B Havane 50-x rogos noAsunnch nepsvie IBM obmero Ha3HayeHuA,
B KOTOPbIX ANA MOCTPOEHWA OCHOBHbIX ROrMYECKUX CXeM (BEHTUNEN u
TPUrrepce) B KaSECTBE aKTUBHbIX 3NIEMEHTOB MCMOSb30BANUCH 3NEKTPO-
BaKyyMHble namnbl. Kpome Toro, #3-3a 3HauutensHoro Konuyecrsa
BLIAENAEMOro TenNa MawuHbl HyXaanuch B CUCTEME OXNAKAEHWA,
Noatomy nepsbie 3BM goporn B NPoU3BOACTBE W 3KCNAyaTtauuu.
Mporpamma B Takux OBM HaGupanace Ha KOMMYTauMOHHOW NaHenu C
nomoubio NPoBOAHKKOB. KpoMe faHHbIX, HEOGXOAUMbBIX ANA BLINONHEHUA
nporpamMmsl, B NamMATH IBM He copepxanocb HUKaKoi uHdopmarun.
JancHeiiwmm 3tanom coBepweHCTBOBaHWA IBM cran peanusoBaHHbii
NPUHYMN 3aNOMUHAEMOK NporpamMMmbl, ABUBWWIACA (yHAaMeHTanLHOW
KoHuenuuew passutuA IBM.

Bonbwoe BAWAHWE Ha passuTne IBM okasana sameHa 3NEKTPO-
BaKyyMmHbix Npubopos NGNynpoBOAHUKOBLIMKM 3NemMeHTamu (TpaH3nc-
TOpamm, AWoAamMu M gp.), YTO NO3BOMMNO 3HAYUTENBHO YMEHLWWTL BEC,
rabapuTbl, TENNOBOE M3MlyyeHUe U NOBLICUTL HAAEXHOCTL paboTbi IBM.

B Havane 60-x ropos coBepuieHcTBOBaHNe 3BM Ha 6ase nony-
NPOBOAHUKOB NPOUCXOAMNO MO cneAymmuM ABYM HanpaBneHnAM:
co3paHue Gonbwmux IBM u cospaHne manbix (MuHn) 3BM. Mepsbie IBM,
o6pabartbiBatowme 6onbwme maccubsl MHGOPMauuK, GuinU AOPOroCTORWM,
rpomosgku. ANA"ux.aKcnayataumm TpeGosanncs 6oMblne NOMEWEHUA C
KOHAMUMOHEPaMKM U 3HaYUTENbHbI obcnyxusalowmi nepcoHan. Ytobbl
OKyNuTL GONbluME Pacxqpbl, CBA3aHHbIE C NpuobpeTtexnem IBM, Heob-
X0AUMO ObiNO MONL30BATLCA €1 KPYrNOCYTOMHO B TEYEHWE MHOruX
Hegenb n mecAues. Mo cpaBHernK ¢ 6onbwnmu IBM Mutn-9BM obnaganu
TakuMu NpeumylecTsami, Kak mafble CTOMMOCTb, BeCc .M rabapuTbl.
Bbina nonyyeHa BO3MOXHOCTb pabortaTb Ha Toli OBM, KoTopaR opueH-
TUPOBaHa Ha pelweHne KOHKPETHOro Knacca 3aaay. 7



JDansHeilwee cosepweHcTBoBaHue IBM Npoucxoanno ofHOBpe-
MEHHO C pa3BUTMEM TexHONorMM NPOU3BOACTBA NONYNPOBOAHUKOBLIX
cxeM. florsnexne manbix, cpeaHnx W GOMbWMX WHTErpabHbiX CXEM
(MUC, CUC, BUC) obecneunno cospaHue nepcoHanbibix IBM, Kotopuie
yXe Morfm pacnonaratbcA Ha pabousem cTone nonbsosarena [2].
B cepeague 70-x rogos c noAsneHuem muKponpoueccopos (BUC,
peanuaylowux apxutektypy 3BM B oaHOM Kopnyce) Gbifm co3paHbi
KapmaHHbie IBM (kanbkynaTopbi). Kpome Toro, wupoKoe ucnosib3osaxne
BUC npu peanusauun 3BM no3sonnnio co3aaTe MOWHbBIe yHUBEPCANbHbIE
MalunHbl. Passutne cospemeHHbix IBM ngert B HanpasnieHun NOBbIWEHUA
GbicTpoAeACTBUA N HapexHOCTH paboTbi, CHUXEHHMA CTOMMOCTH, Beca W
rabapuToB, a Tarxe yNyyweHuA cepsuca.

12. Crpyxtypa NOBM-

OGoOueHHaA CTPYKTypHaA CX8Ma BbLIYUCIMTENbHOM CHCTEMbI Ha
ocHoBe M3BM unm HacToNbHbIX MUKPOIBM gaHa Ha puc. 1.1. PasbAcHUM
HasHayeHue ee yznos [2]

luxa daHHbix U adpecos NpeaHasHayeHa ANA 3NeKTpuseckol CBA3N
Y3108 BbIYMCIUTENLHOR cuCTembl. Yepes 3Ty wuHy, NpeacTaBnAOWY0
Cco00i OObi4HbIH WIiM NNOCKMA MHOrOXWILHLIA KaGens, IBM oGmetn-
BaGTCA C APYrMMM y3namu unmdpoBbiMu AJaHHLIMW W aapecamu, No
KOTOPbIM 3TH AaHHbIE SOMKHLI NOCTYNATL.

UenTpanshbili npoyeccop (L) BLINOAHAGT OCHOBHbLIE BbLIYUC/IK-
TenbHbIe (Noruyeckue n apudpmeTnyeckue) onepaunu. OGHIYHO B cocTas
UM BxoaAT apumeTnko-noruyeckoe ycTpoicTBo, ycTpo#cTBo ynpae-
nexnA u yctpoiicteo caAsu LN c nepudepuiiibim 060pya0BaHKeM Yepes
oblyio WnHy.

Knasuatypa (KnaBuwHbi NynbT) obecrneynsaer BBOA A8HHLIX M
nporpamm B N3BM,

Untepgeiic «nasuatypni npepctasnrer coGolt  annaparHo-Npo-
rpammHbie cpeacraa conpaxerua LN c knasuatypoil.

Talimep GOpMUPYyeT BPEeMEHHbie NOCMeaoBATENLHOCTH (CHrHanbl),
3agaouwme nopAgok padots MIBM.

OnepatueHoe 3anomuHarnuee ycrtpolicteo (O3Y) obecneyusaer
XpaHeHne U _Bp! Hoe (onepaTtuBHoe) 3anomuHaHue  unppoBoi
uu@wamu.’%3 NI3BM o6uiyHo “BKNovaeT B ceba O3Y gucnnen,
Heo6xoaumoe ANA XPaHEeHWA OAHOA WNM HECKONbKUX CTPaHWL, MHop-
mMaumm.

MocroanHoe 3anomunaiowee yctpoiicteo (N3Y) ocyuectenaer
NOCTOAHHOE  XpaHeHMe  MuKponporpamMm, NpegHasHayeHHbiXx anA
BbINONHEHUA OCHOBHLIX onepauuit NIBM Ha MalnHHO-OPUEHTUPOBAHHOM
Asbike, N3Y cogepxut TaKxe NporpamMMmy-wHTEpnparatop (Mm TpaHc-
nATop) ANA nporpammmupoBaHuA M3BM Ha '‘A3biK@ BLICOKOTO YPOBHA,
Hanpumep beiicuk, Keedicuk, Cu n ap.
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Hakonuten, Ha mazHutHoM Oucke (HMJ) npepctasnaer coboi
"YCTPOMCTBO ANA MarHWTHOR 3anuck uudpoBoi MHGOPMaLMK Ha HoCHTENb
B BWAE AMCKa C GeppoMarHUTHbIM NOKPLITUEM W CYMTLIBAHWA MHBOPMaLN
¢ avncka. HM/A, pononuaowmid N3Y NOBM, moxeT xpaHuTb WHGopMaumio,
BBOAUMYIO NOSIb30BaTENEM (MACCHBbI JaHHbIX U NPOrpamMmbt),

Haxonutens Ha mazHutHol nente (HMJT), suinonHAlowni dyHKuum,
aHanoruyHole QyHkuuAm HMJ, npeactasnAetr co6o# GbiTOBOW WM
cneyuanusupoBaHHblii KacCeTHblii MarHUTOQoH ANA 3anMch LUHPoBOH
HHPOPMAUMKN HA MarHWTHYI0 NeHTy.

Kontponnep HMA u koAtponnep HMJT ocywecTtsamoT comnpAxeHne
LiN ¢ cooTBeTCTBYOWMMK HaKONUTENAMM,

MpuHTep NPOM3BOAWT pacneyatky and)aamuo-unq)posoﬁ (vHorpa w
rpaguyeckoil) uHpopmaumu.

Napannenshbili  uHTEp@elc NpeacTasnAeT coGodA. annapatHo-npo-
rpammHsie cpeactsa conpAxexnAa NIBM c nepudepuitHbim o6opyao-
BaHMem, BOCTIPpUHMMAOWMM KMHpOPMauuio B Buae NapannenbHoro
Kopa (Hanpumep, NpUHTEPOM). N

Aucnneli npegHasHaneH gNA BusyalbHOro otobpaxeHuA anpasuTHo-
uudpoBo © rpagpuyeckoi uHbopMauuu (BBOAWMOW, BLIBOAMMONA,
NPOMEXYTOYHOM).

Akyctuyeckuli modem (AM), mcnonbayembii gnA ceAsm MMIBM c
BbIYUCAMTENbHLIMKM L EHTPaMK, oCylecTsiAeT npeobGpa3osaHue WHOpP-
Mauum B BbICOKOYACTOTHbIE 3BYKOBbiE CHrHanbi, Nocbiflaembie Mo
TenedoHHOW ceTn.

MocnedosarensHbili uHTepgelic NpeacTaBnAer caboli annapaTHo-
nporpammHbie cpeactsa conpaxexua MIBM ¢ nepudepuiiibiM o6opy-
AOBAHWEM, BOCMIPUHUMAIOLMM MHBOPMAaLMIO B BUAE nocnepgosaTensHoro
Koaa (Hanpumep, AM).

Ipagionoctpoutensy (M) npouasonwr nocrpoeHue rpaguko u
PUCYHKOB C BbICOKOH pa3spewalouiedl cnocoGHOCTbI.

Nnanwer Ona eeoda 2paguyeckol uHfopmayuu obecneynsaer
npeoGpa3oBaHue KOOPAUHAT ToYeK rpaduKa B 3MEKTPUYECKHE CUrHanb,
sBogumbie B NI3BM.

YcTpolicTeo 880da Tenesu3auoHHbix U3o6paXeHuli COAePXuT Tene-
BU3MOHHYI0 Kamepy (TK) u cooteetcteywiumii nHtepdeic ceasm TK ¢
N3BM, o6ecneyusaer BBOA-BLIBOA BugeonHpopmauun 8 MukpodBM [3].

YcTpolicteo e8oda pevesoll uHfopmayuu BKNIOYAET MUKPOGOH W
cooTBeTcTBYlouMiA uHTepdeiic cBAsn MukpodoHa c NIBM, ocywect-
BAAlowMA BBOA 3BYKOBOH (peyesol) uHdopmaumn 8 IBM.

WnTepgelic ebiqucnuTensHoli ceTu BLINONHAET CBA3L Mexay MIBM
v apyrumu 3BM. C nomowpilo 3Toro uHTepdeioa MOXHO co3gaBaTth
BbIYUCAUTENbHLIE CeTH Pa3nnyHoi KQHOMrypaumm.

Cnepyer OTMeTUTb, 4TO NEpeyucNeHHbie yCTPOHCTBA NOMHOCTLIO
MOryT BXOAWTb TONbLKO B Haubonee poporue Wi cnoxHoie MNOBM.

B 3aBucumoct oT peanusaumm u Komnnektauuu NIBM umeror
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pasnuyHbie xapakTtepucTuku. K OCHOBHbIM xapaktepucTukam NIBM
OTHOCATCA; o6bem namAatn O3Y u N3Y, cKopocTb cyeTa, A3biKK Nporpam-
MUpOBaHuA, rabaputbl 1 Macca, coctas nepudepuiiHoro o6opy0BaHuA,

1.3. Tunpi NOBM u ux Bo3MoOXHOCTH

lMepcoHanbHbie IBM, npegHasHayeHHbie ANA UCMONb30BAHNA O{HUM
Nonb3oearefiem, 06ECNeYUBaOT AEUEHTPANM3aUUI0 BLIYUCIUTENLHBIX
NPoUeccoB, pe3Kkoe CoKpaweHwe CTOMMOCTM MaWWHHOrO BPEMEHH,
nosbiwexne yao6CcTBa IKCNNyaTaumu U npusneyeqne K pabore Ha 3BM
obwupHoro Kpyra nonb3oBareneid - Hecneywanuctoes B ob6nacTu
BLIYUCMTENLHOM TeXHWKW. 3TO ROCTMraeTCR 3a CHeT NpocTod auano-
rosoi pabotbi Monbsosarena c MNIBM [2].

Bce nepcoHansHbie OBM penAtcA Ha Tpu Knacca: KapmaHHbie,
AomawHue, npodeccuoHanbHbe,

Kapmante MTOBM (KanbkynAtopsl) — 310 cBepxMuHuatiopHuie IBM,
BbiNoNHeHHbie Ha BUC Gonbwoil cTeneHn uHTeFpauMu u npejHasHa-
YeHHbIE ANA PEWeHNA JOCTATONHO COXHBIX M NPOCTHIX KHHOPMALUUOHHBIX
3aja4. Aomauwtne (Gbitosuie) MIBM (N3BM cpegHero knacca) opueHTH-
poBaHbi Ha pelweHne pa3nuyHbix 3agay (pacyeTHbix, WHPOPMaUNOHHbLIX)
cpepHel CNOXHOCTM, B OCHOBHOM OTHOCAWMXCA K ObiTy: pacyerb
cemeliHoro Glogxera, ofyyeHue pasfinyHbIM [UCUMNNUHAM, y4yeOHbie
pacyeTbl, NPOCTLIE ¥ CNOXHBLIE "MHTENNEKTyaNbHble WUrpbl” (Waxmarb,
Kocmuueckue wurpbi M ap.). Npodeccuonanshue MIBM npeaHasHa4eHbl
ANA DEWEeHNA paanuyHbix CMOXHBIX 3aAay, BLINONHAEMBLIX MPOeccno-
HaNbHbiMK paGoTHMKaMK (MaTemaTuKamm, dusukammy, NPOrpaMMUCTamu,
aKkoHomucTamu). Npodeccuoranshuie NOBM MoryT akcnilyaTupoeartbCA
Kak Ha paforte, Tak U aoma.

Cnepgyet 0OTMETHTB, 4TO paspabaTuiBaemble [TOBM gonxHbl o6hagatb
cnegyioweid COBOKyNHOCTbIO cBoWcTB [2):

- OpUeHTauMen Ha aKcnnyatauuio oaHMM Nonb3oBarenem (Hecne-
UMaNUCTOM B O6NACTU BLIMUCNUTENBHON TEXHWUKM);

- HuaKal cToMmocTeio 3a py6exom ot 50 go 5000 gon., B CCCP ot
70 go 25000 py6.), nossonAoweit npuobpeTate IBM HeGonblwmum opra-
HU3AUMAM © gaxe NONb30BATENAM 33 CYeT NMYHbIX CPEeACTs;

- NPOCTOi KOHCTPyKuuen, BbICOKON HagexHocTblio, manbimu raba-
puTamu U Becom, NossoNAlwMMK pa3meuats IBM Ha paGoyem crone;

- pabotoit Cc oGwupHbiM  NepudepuitHbiM - oGopyaoBaHUEM
(pnc. 1.1 n §1.4);

~ NPOrpaMMupOBaHNEM XOTA Gbi Ha OAHOM A3bIKE BLICOKOrO YPOBHA
(beiicux, Keelicuk, Mackans, Cu u ap.);

- peanusauueil obuieHuA C NofbzoBaTenem B NMCbMEHHOA WK
ycTHo## dopme (3a cyeT pa3suTbix YCTPOACTB BBOAa-BbIBOga WHPOP-
Mauuu);

- obecneyeHueM BO3MOXHOCTM pelWweHnA WUPOKOro Kpyra 3asad
(PacieTHbIX, BLIYUCIMTENLHBIX, HHHOPMALNOHHDIX). 11



14. JlomawHue (Guitosuie) MNIBM

bbiToBble M3BM 06bi4HO paccyMTaHbl Ha NOAKNIOYEHNE K KacCeTHOMY
MarHuTogoHy u Tenesusopy (nnm aucnnesw). Ity IBM usrotasnusawTca
B Buae HeboNbWON KnaswaTypbl. TaKoe KOHCTPYKTUBHOE pelweHne
obecneynsaer peskoe ypewesnenne NIBM 1 ygo6cTBO ee 3akcnnya-
.Tauwn [2]. XapakTepucTukn pAga NpocTehiunx 3apyGexHsix NIBM gaHbl

B Tabn. 1.1. ‘
Tabnuua 1.1

- XapaKrepucTuka npocreiiwmx 3apyGexHbix NIBM

Tan 3BM
ZX-80 ZX-81 HP-75 PB-700

] Sinclair | Sinclair | Hewlett | Casto
®upma u ctpaHa- Radions | Redions |Packard
U3roTOBUTENH Ltd.. L. (CWA) | (AnoHuA)

i (Benwko- |(Benuko- ]
6pnTaHuA |6pUTaHNA

[
XapaKkrepucTuka

PaspApHOCTL MMKponpouec-

copa 8 8 8 8
EmkotTte N3Y, Kb6aut 32 32 48 + 16 25
EmKkocTs O3Y, KGailT 1 2 16+8 4+16
Yucno cfpox/auakoe BHewruit BHewHni
Aaucnnen (Tenesusopa) 24/32 24/32 1/32 4/20
abaputel, MM 299x178x 299x178x - 200x85x
‘ x§ x51 x20
Macca, «r 0,34 0,34 0,75 -
Nepudepuiinbie T4, R, T4,N, HMN, AM, HMAN N
ycTpoicTBa HMN HMN N -
A3bIK NporpamMmnpoBaHuA Beiicuk  Benicuk  Beicuk  Beiicuk

MpeactaBnexHbie N3BM opueHTUpoBaHbl B OCHOBHOM Ha paboTy c
YepHo-6€eNibiM TENEBM30POM M OCYILECTBNAKT OPMUPOBaHME anhaBUTHO-
undposbix NpPU3HAKOB W rpaguKkos. Micknuenwne coctaBnaer MIBM
HP-75, KoTopaR COAEPXKUT BCTPOEHHbIA AMCNNEN Ha OfHy CTPOKY W
HakonuteNb MHPOPMAaUUM Ha MarHWTHbIX KapTax.

XapaKTepuUCTUKN  HEKOTOPbIX OTEYECTBEHHbIX ObiToBbix MIBM
AaHbl B Tabn. 1.2, Kak BsugHo u3 Tabnuubl, camol npocreiweir NIBM
AsnAetcA N3BM “Cneunanuct” [4). Ceitvac wnpoko ucnonsayetca NIBM

12
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"Paano-86 PK” ana ObiToBbIX WM gaxe NPOM3BOACTBEHHbIX uenen [5).
Bonbwnmu  Bo3MOXHOCTAMKM o6Rapaer OGobitoean M3BM "3nekrpo-
Huka-bK-0010” (2, 6, 7). OHa npegHa3sHayeHa ANA BbINONMERUA Pac4EToB,
CO3/1aHUA KaTanoros, CNPaBOYHWKOB, CNoBapew, yyebHbix NporpaMm W,
KOHEYHO, NPesoCTaBAACT NONL30BATENO KOMNbITEPHbIE UrPbl. K gaHHbIM
N3BM " 3nekTpoHnka-bK-0010”, npegcraBneHHbim B Tabn. 1.2, cnegyert
206aBWUTb, YTO pasnuyme B BLIBOAE 3HAKOB B CTPOKE Ha gucnnein onpe-
AENAETCA pa3MepHOCTbK MaTpuupl 3HakoB (8x8 unn 16x8), a knasua-
Typa umeet. 92 Knasuwm.

N3BM "NaptHep” COCTONT U3 UEHTPANLHOMO BbLIYNCUTENLHOMO
moaynAa "NaptHep-01.01" n gononHUTENbHbIX GYHKUUOHANBbHBIX MOAYNEH,
no3sONAWNX NONL30BATENID ONEPaTUBHO ‘GOPMMPOBATL KOMMbINTEP
Heobxoaumoi KoHdurypaunu. B mogyne “Maprep-01.01" pasmewesbl
6NOK NMTaHUA, KNaBnaTypa v BoiyuciuTens. B kavecte gucnnen moxer
Mcnonb30BaThCA BbITOBOW TENesnsop uAM- moHutop MC-6501. K NIBM
"NaptHep” MOXHO NOAKMONATL AONONHUTENLHBIE MOAYNM, NpegHasHa-
YEHHbLIE ANA PACWNPEHNA PYHKLUOHANLHBIX BO3MOXHOCTEH KOMMbloTepa.
. 31 moaynu cnepylowue:, pacwmpenue 03Y u N3Y; nporpammarop N3Y;
NONONHNTENLHBIA BUAGOKOHTPONNED (4epHo-6enaf v uBETHaR rpadmka);
My3bIKaneHbliW CUHTE3ATOP; UrpOBLIE MAHUNYNATOPL), U3MEPUTENbHLIE
1 NCNONHUTENBLHBIE YCTPOHCTBA ANA NaGopaTtopuu (MyNbTUMETP, ocupn-
-norpa¢ u ap.) [8).

Bonbwvmu BoamoxHocTAMM o6nagaet NMIBM ”OpuoH-128”, cob-
paHHaRA, Kak KomnboTepbl “Cneunanuct”, “Paguno-86 PK” u "MaptHep”,
Ha muKkponpoueccope KP580BMB0A. buitosan M3BM  "Opwon-128~
npocTa, TaK Kak peanuw3oBaHa Ha 8-paspagHom npoueccope. Komnnekr
petanei atoi NOBM He cosepxuT QcTPOAEDUUUTHBIX KOMMOHEHTQB,
¥ MX CTOMMOCTb Mana. Cnegyer oTMeTuTb, 4To ANA B8-paspAgHbix NIBM
HaKonNNeHo 60NLWOE KONMYECTBO NPOrpaMM (CUMCTEMHbIX, NPUKNAAHbIX,
nrpoBbix). ITO 3HaYMTENLHO obneryaer agantauvio nporpamm Kk NOBM
"OpuoH-128”: Komnsiotep "Opnon-128" obnapaer Gonbwvmn rpagm-
YECKMMM W UBETOBbLIMKM BO3MOXHOCTAMM (oOpabotka 16 usertos npwu
paspewarwuier cnocobHoctn 256x256). NABM "OpuoH-128” obecneyeHa
MaKCcUManbHOW NPEEeMCTBEHHOCTbI0 C  KoMNbioTepom “Pagno-86PK”,
YTO 3HAYNTENLHO NOMOraeT paguoMOOMTENAM, YXEe WMEILUM 3Ty
EoiToyio N3BM, 3aHumaTbCA peanusauneii Hoson MIBM. Takaa npeem-
CTBEHHOCTbL 40CTUrHyTa GnaronapA o6WHOCTH B CTPYKType NPorpaMmbl
MOHWTOP, ngeHtuyHomy anAa obeux NIBM craHmaapty BBOAa-BbIBOAA
Ha MarHutogoH, npumeHenmo B MIBM “Opuon-128" knasuatyps!
ot N3BM "Paano-86PK”. Kpome Ttoro, B 5a3oBbii BapwaHT NIBM
"OpuoH-128” 3anoxeHo paclwupeHne BO3MOXHOCTEH KOMNbITEPa 3a
CyYeT cneaynwmx OCOOEHHOCTEH: OTKPLITON apxuTekTypbl, Oydepu-
3MPOBAHKUA. WKHbI gaHHbIX, aapeca W ynpaBNEeHMA, HaNWYWA' 3apesepBu-
POBaHHbIX BLIXOAOB ANA  yNPaBNEHWA AONONHUTENbHBLIMKU - BNOKaMKU
namAtTy » NopTamu BBOAA-BbLIBOAA, BX0fa ONOKMPOBAHWUA OCHOBHOIQ
0O3Y v BxopoB RDI ("rotoBHocTs”), INT(”3anpoc NpepbRarnA”) MUKPO-
npoueccopa [9]. -
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MpomexyToyHoe NonoxeHne Mexay OGbiTOBbIMM W NEPCOHaNbHbIMU
N3BM 3aHumaer "InextpoHuka MK0”, umenwan xugkoKpuctanau-
YECKMWI rpaguueckuii gUCNNell U CMEHHLIE MOAYNM BHEWHEeW NamATH
(03Y, N3Y) [10]. XotA 3ta NOBM umeer manuie rabaputbl n Bec, HO
3HAYUTENbHAA CTOMMOCTL NOKa HE NO3BONAET WMPOKO UCNONL30BATL €€
B ObITy. )

Cregy€r oTmeTuts, 410 Takue “noptdensHsie” MIBM ceitvac
HaYuMHaoT WWPOKO WUCMONL30BATLCA y HAac B CTpaHe u 3a py6exom.

HoBoe nokonexue NMNIBM 3toro khacca paccunMtaHo Ha ConpAxeHne
C uBeTHbiM gucnneem unu tenesusopom (tabn. 1.3) [2]. OHu cnocobHbl
obpabaTtbiBaTtb (BOCMPOWU3BOAWTL) MHOrOUBETHbIE MONYTOHOBLIE WN306-
paxeHnA, CTpPouUTb rpadukn M PUCYHKM C BbICOKOW paspelanei
CNOCOGHOCTLIO M Pa3NMyHbiMK UBETOBLIMM OTTEHKamu. Kaxk BugHo w3
Tabn. 1.3, NIBM umeloT a0BONLHO HE3HAYUTENLHLIE OTNWMYMA APYr OT
apyra. Bce M3BM 3toro knacca obecneuusawt 6onee BbiCOKME BO3-
MOXHOCTH (N0 cpaBHeHM0 C NpocTeiwnmu BapuaHTamu NIBM, npeg-
CTasfieHHbiMn B Tabn. 1.1) B peweHun pasnuyHbix MHGOPMAaLNOHHBIX
3apay (Mrpbl, NPOCMOTP KOMMLIOTEPHLIX CRanaoB M T.n.). B To xe BpemA
B pEleHUM Matematnyecknx 3apay 3tv NIBM (n3-3a orpaHuyeHHOCTM
MaTemMaTUyecKkux onepatopoB) MOryT yCTynaTe NPOCTRRWMM KOMMbio-
TEPam.

OaHo# M3 Haubonee pacnpoCTpaHeHHbix Mogenei HoBOro MOKo-
nexun NIBM AsnAeTcA MnkpodBM “ZX-Spectrum” aHrAMicKow ¢upmbl
"Sinclair Radions Ltd” [2, 11, 12]. KnaBuwHbi# nynbt "ZX-Spectrum”
(pa3mepom 233x 144x30 mm) o6ecneyusaeT BBoA GONLWMHCTBA KOMaHS,
pacwwupeHHoi Bepcuu beiicuka HaxaTtnem oaHOW-gByx Knasuw. Mo3atomy
obwee 4mcno knasuw, NIBM cHuxeHo po 40 (3a cyeT ncnonb3oBaHUA
npedukcHbix knasuiw). Kpome craHaapTtHbix KomaHg beiicuka knasua-
Typa OCYWECTBNAET BBO4 40 37 rpadMYecKux CHMBONOB u3 22 KopoB
ynpasneHuA usetom. B knasmaTypy BMOHTUPOBAH 3ByKOBOW CUHTE3ATOP,
socnpoussoafwmii 4o 130 nonytoHoB 3syka. EmkocTte N3Y - 16 k6aiit.
Npu otobpaxeHun rpagukn B 8 uBerax martpuua 3KpaHa CoAEPXUT
256x 176 ToyeK, a Npu oTo6paxeHUn akihaBuTHO-UMBPOBOHA MHbOPMaLUK
Ha axpaHe hopmupyeTca 25 cTpok ¢ 32 cumsonammu B Kaxgol. AnA
atoir N3BM cneunansHo paspabotaHbl manorabapuTHbie NPUHTEP W
Hakonutens Ha aucke. NMIBM moXeT TNogKnioyaTbcA K KacCeTHoMy
marHutopoHy u obecneunBaer cKopocTe 3anucu- go 1500 6ut/c
(Hanpumep, aaHHbIE WM Nporpammel, 3aHumaowmue O3Y 16 K6air,
3anucuiBaTcA (1 BBogATcA B MOBM) 3a spemr 160 c). B moanduuun-
posaHHom BapuaHTe N3BM "ZX-Spectrum” yucno Knasuw pacwupeHo
AC 58 (370 NO3BOAMNO “MCMONL30BATL HOBYID PAGCLINPEHHYK BEPCHI0
A3bika bedcuk M peanms3oBaTb PAA  AOMOMHUTENbHBIX TEKCTOBBIX W
rpaguyeckux onepatopos), emkocTs O3Y ysennyeHa go 41,5 K6awrt.
Hakonutenb Ha Kaccete ¢ 6ecKoHeyHbIM pyNoHOM NeHTel obecneynsaert
emKocTb BHewHero N3Y go 85 KkGait Ha opHy Kaccery. 3arpyska
nporpamm emkoctblo 48 kGaiit obecneyusaercA 3a 9 c¢ [2, 13].
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1.5. KomnolotepHbie wrpol

KomnbloTepHbie urpbl, OCYWECTBNAEMblE B AMANOrOBOM pexume
c N3BM, genatca Ha:

- ofyvaiowme nrpbi;

- pa3suBawmne unn nevebHole urpol;

- pa3sneKartencHbie Wrpei; .

- CNOXHbIE U "WHTENNEKTYaNbHbIE” WUrpbl.

K obysalowum wurpam OTHOCATCA nporpammsbl [OBM, obecneun-
BAIOWMKE M3yYeHNEe KaKkux-T1o NpaBui uim yyebHbIx AucununiuH, Hanpumep,
Nporpammel, 0Byuatowmue Npasunam u Hasbikam BOXAEHUA (NPOrpammbl-
MMUTATOPbl MOTOrOHOK, BEfIOrOHOK, aBTOrOHOK, FOHOK Ha MOTOPHbIX
nogKax, TpeHaxepol No oTpaboTKE HABLIKOB BOXAEHWA NErkosoro
aBTOMOGUNRA), @ TaKxe NPOrpamMmel M0 W3yYEHUID WHOCTPaHHbIX A3bIKOB
W Apyrux y4ebHbix NpegmeTos ((usnKka, matematnka u gp.). Npun pas-
paboTke- 0cob0 BbIAENAKT peTckue obyuawue Nporpammel, KoTopoie
AOMKHb! YA0BNETBOPATL N3BECTHLIM KPUTEPUAM:

- 06A3aTENbHO YEMY-TO YuWTb;

- NPOCTO 0CBawuBaThLCA;

- HE COAEPXATb BHEWHWE MNOA3arpy30YHbiE YPOBHM,

- NPUBOANTL K Pe3ynbTarTy (XOTA Gbl M NPOMEXYTOYHOMY) B TeYeHue
HENPOROMKNTENLHOrO BPEMEHHM;

- He BbI3bIBATb Pa3fpPaXMUTENLHOCTb, IMOUMOHANBHLIE NEperpy3Kn
N CTpecchl.

< PassuBaniume wurpo nNpegHasHayeHsl ANA  Pas’BUTUA  KaKUx-NM6o
HaBblKoB. Hanpumep, urposuie nporpammbl HTK “WHdopkom” moryT
pa3BuBaTH HaBbIKM GOTOFPAPUYECKOro CxBaTbIBaHWA TekcTa. [porpamma
MOXET aBTOMaTUYECKM HacTpamBaTbCA Ha urpaiouwero (nocne BKNYeHUA
nporpaMma asTOMAaTUYECKN YCNOXHAETCA R0 NEpBOoi owvGKu Wrpaio-
wero, a 3aTem YyNPOCTUTCA, CHOBA HayHeT MNNaBHO YCNOXHATLCR).
Apyrue nporpammbl 3TOro Hay4yHO-TEXHUYECKOro Koonepdtuea chyxar
ANA pasBUTMA NEpUGEPNIAHOro 3PEHNA W Pa3BUTMA HABLIKOB BNONHOrO
BOCNPUATHA TeKCTOB. JleyeGHble ur'pbl cNOCOBCTBYIOT BOCCTAHOBAEGHNIO
HEKOTOPbIX YTpayeHHbIX ByHKUMIi yenoBeKa (Hanpumep, BOCCTaHOBNEHKE
peakuun UnM ABUraTenbHOM CNOCOGHOCTH. DPraHOB ABMXEHWA W AD.).

Pa3ssnekatencHbie urpbl GbIBAOT NPOCTHIMKU WU CNOXHLIMM N 00€c-
neynBanT HeyTOMMUTENbHLIA OTAbIX (0X0Ta, MOPCKOW GOKH, BO3AYLWHbLIA
6o 1 T1.1N.), i

NHTEepecHbiMM ABRAIOTCA CNOXHLIE W "MHTENNEKTyanbHble” WUrpbl,
K KOTOpbIM OTHOCATCA MaTemaTuyeckue 3anayn (formyeckwe ronoso-
NOMKK, MaTeMaTUIECKKE PasBNEYEHUA, a3apTHLIE NIpbl, 3alWUppOBaHHbIe
onepauun [144, urpa B waxmarbi, NOCagka KOCMUYECKUX Kopabnewn Ha
nnaHetbl u gp.). OTMETUM, yTO Hambonee CNOXHbIMM ABNAIOTCA NOrM-
yeckue ronoBONOMKKM TPEX OCHOBHbIX TUMOB. FONOBONOMKM, KOTOpbIe
MHTEPECHO NPOrpaMmupoBaTb; 3aAa4n, UMEnLMe OYeHb NPOCTOW BUA,
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HO fOBEfEHMEe MuX PEWEHHA [0 NPOrpamMMbi ABNAETCA HACTOALWEH
ronoBONOMKOW; nNporpamma, No KoTopo¥ Heobxoaumo ofnpeaenuTs
MCXOQHOE MaTemaruyeckoe Bbipaxeue [14). ’

2. BLITOBAA N3BM "CNEKTPYM”
2.1. Uctopna cospatma N3BM “Cnextpym”

WN3o6petatens NIBM "Cnextpym” (”ZX-Spectrum”) Knaiis Mapna
CwnHknep [11, 12, 15] B 1961 rogy B AHriMu 3aperncTpuposan CBOK
nepBaylo KomnaHuio.”CuHknep Paguolukc”, Boinyctuswyio B 1963 roay
MUKpoycunuTene. B pa3pabotkax CuHRNEp scerpa ctasuil pse cBepx-
3afayn - MuHMManbHble raGapuTbl U MUHUMANbHYlo ueHy. Mpu 3Tom
OH CTPEMMACA GbiTb NEPBbLIM HA PbIHKE CO CBOMM TOBApPOM.

Nepebili 3HaYuTENLHLIA ycnex npuwen K Cunknepy 8 1979 rogy.
B ‘310" BpeéMA dupma "Kommogop” BbiNycTuNia BNepebie GbiToBOA KOM-
neiotep "PET” ctoumocTsio 700 ¢.cT. B aToi cBA3M rasera "OanHaHwWN
Taimc” nporHosupoBana NOHWXEHWE LEeHbl Ha NePCoHaNbHLIA KOMMbIo-
Tep po 10 ¢. cT. He paHee yem vyepe3 5 ner. OgHako CuHknep yxe yepes
nonroaa BuiINycTUN MukpokomnbloTep ZX-80 uenol 99 d¢.cr. Takoe
peskoe cHuxenue ueHbl NIBM o6ycnosneHo BO3MOXHOCTbIO MCMOAL-
30B@HMA B KayecTBe AuUCNNEeR GbiTOBOrO TeNeensopa, a B KavecTtBe
BHEWHero HakonuTenA — 6L,IToBOro marHutogoHa [15).

3T0T KOMNblOTEP WMEN GONMbWOW ycnex Ha pbiHke: B nepebie 8
mecAues 6bmo npogaHo 20 Thic. KomnbloTepos. 3atem B mapte 1981
roaa 6bina shiNyueHa HoBaA moaens MIBM ZX-81 cToumocTuio 69 ¢.cr.,
a yepe3 HecKoNbKO MEecALEeB — NPUHTEP K Hemy.

KomnaHuA CuHKNepa B 3T0 BPEMA BEAeT MHTEHCMBHYI0 TOProBiik
yepe3 pasnuyHbie 3apybGexHbie ¢upmbl: "Talimekc” (CWA), "Mutuyn”
(ANOHNA) n GpUTaHCKY KHUIOTOProsytlo CeTb. TONbKO 3a OAWH rop
T0Bapoo6opoT komnaHuy goctur 30 MAH, ¢. cT.

Hecmotpa Ha 3to CuHknep B mapte 1982 ropga paspaboran pse
Bepcun Hoso Moaenu "Cnextpyma” ("Cnektpym-16”, "Cnextpym-48"),
NoONyNAPHOCTL KOTOpoOW Npes3owna Bce oxupaHnA [16]. 3agymbisanca
3TOT MUKPOKOMMbIOTEP KaK y4ebHbii AMIA M3y4eHNA NPOrpaMMNPOBaHKA,
Ho ¢upmbl, paspabartbiBaowme nNporpamMmHoe obecnevyeHue, Ucnonb-
30BaB XOpOWylo AuHamuyHyl rpaguky MNOBM, crtann BbifycKatb
yBNEKaTe/NbHbIE KOMMbIOTEPHbIE BMAEONTPbl. ITU KOMTBIOTEPLI UMENW
6oMbwon ycnex u nNpogasanuce No 15 Teic. wWTyk B Hegemo. N xoTA K
1984 rogy ¢upmbl "Atapu”, "Kommomop” v "AmcTpag’ BbillycTuau
KomnibioTepsl, NpesocxoaAwume NOBM “Cnektpym”, pbiHOK 6biN CMeueH
B CTOPOHYy u3genuit CuHknepa. OHu yxe BbiNyckanuch Gofiee yem 8 30
cTpaHax mupa [15, 17-19]. .

B 1984-1985 rogax Komnanua CuHKAepa BbiNycTuna ase ycosep-
weHcTBoBaHHbE Mogenn TIOBM: “Cnektpym+”, cHabxeHdyio vcosep-
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WeHCTBOBAaHHOM KiaBnaTypoW, u "Cnexktpym +128” ( lepoun”), umerowwyio
03Y u N3Y ¢ coetsercTBYlOWMMN OBbeMammu NamATH 128 u 32 xGaWT.

W Bce-Takn uHxeHep CuHKNEp Tak n He cTan GusHecmeHom. Mog
AasneHnem (uHaAHCOBLIX W OPraHU3aUMOHHbLIX TPYAHOCTEHW, CBA3AHHbIX
C HeonpaBpaBwel ce6A 3KOHOMWYECKN 32-paspAgHoi  MOAENbIo
"Sinclair-QL”, 8 1986 rogy komnaHua "Sinclair Research Limited” 6bina
BblHyXAeHa npogatb Bce NpaBa Ha NPOM3BOACTBO KOMMbioTEpa
"Cnektpym” ¢patuy3sckon ¢mupme "AmcTtpan”. 310 GbiN0 BbLI3BAHO TEM,
4To yKasaHHaA M3BM nnaHupoBanach Kak jeweBaA anbTepHaTMBa
amepnKaHckum komnbiotepam (BM PC |, Ho B ee KoHuenuuu 6bifio
3aN0XEeHO HECKONbKO NpocYeToB (Hanpumep, ucnonb3oBaHue B KayecTee
BHEWHEeN NaMATH MUKPOAPANBOB BMECTO AguckoBogos). MMoatomy 3Ta
moaens NN3BM CuHknepa He ctana GuLiToBO# no ueHe M NPQdHECCHOHaNb-
HOW - No cBoei peanusayun [15].

MockonbKy nocnegyiowmne moaemm NIBM - “ZX-Spectrum+2”
(1986) co BCTPOEHHLIM MarHutTodoHOoM; “ZX-Spectrum+3” (1987) co
BCTPOEHHbIM AMCKOBOAOM —~ BbiflycKanucb yxe ¢mpmoi “Amcrtpag”,
TO OHM O6biI NOXOXM NO BHEWHeMy Bugy Ha Komnbiotep “AmcT-
*pap-6128”. 3Tn KOMNbLIOTEPLI MMENK NONHOUEHHYI0 KNABMATYpy, HO B TO
XE BPEMA BCTPOEHHLIE MArHUTOROH W AUCKCSOR SHaYMIENbHO yBenu-
sneaim ueHy NIBM. K Tomy xe NIBM co3sgasanu Heygobetea nonb3o-
BaTe/l0 W3-3a HECTaHAapTHoro Auametpa gucker 3,0 pwiima, manoi
ux emkocTu (180 KGaWT) u NpaKTU4ecKoW CNOXHOCTM nepeuoca umeoo—
WNXCA KacCeTHbIXx BEpcuii NporpamMm Ha AucCK.

C 1986 ropa pupma "TaiimeKkc” (Ha 3aBopax B llopTyranuu) Havana
BbiNycKaTb KOMNbIOTEPLI, COBMECTUMbLIE C KOMMNLITEPOM ~CNEeKTpym”.
"Taiimekc-2048" - anA noctasku B8 EBpony u “TaWmexc-2068” - anA
nocrtaskn 8 CLWA. NIBM "Taitmerc-2048” umena ynyvureHHyio Knasua-
TYPY, BCTPOEHHbIH NOPT MaHuNynaTopa "AXOMCTMK”, cBeTouHauKarTop
¥ BbIKMIYaTeNb NUTAHWA, ABE 3KPaHHbIE 0BNAcTy NaMATH, Ppexum pac-
WUpeHHo# useTHoM rpagukn. NOBM " Taiimekc-2068" sknioyana cMeHHble
KapTpuaxu (Npu NooyepesHOM NOAKMIOYEHUN 3TUX YCTPONCTB KOMMbIOTEP
CTaHOBUACA NNG0 CNeKTpymM-coBMECTHMbIM, M60 CP/M-COBMECTHMBIM).

OTMeTUM Takxe, yTo MNaHupoBanace K BbiNycky B 1987 rogy
nepcnektusHan mogens “Cynepcnexktpym” (“Jlokku”), B Kotopylo 6bin
3anoxeH npoueccop Z80H, umerowumit yactoty 7 miy. NIBM nossonAna
obchyxutb gBa 6aHKa namATH No 64 KGaWT M 3KpaH emKocTbio Gonee
51 K6aiT1, Kpome 3Toro, mawuHa umena paspewaiowyio cnoco6HOCTb
192x256 nuKcenoB ¢ BO3MOXHOCTbIO OAHOBPEMEHHOro BOCNhpow3se-
aeHnA 64.usetoB (ANA KaxpoW Toukm). “flokku” Gbina NPOrpammHo
cosmecTuma co "Cnektpymom”, ctouna menee 200 ¢.cT. u npeacras-
NANa cepoesHyl KoHKypeHuwto NIBM cemelictea “Amuru”. OgHaxo
¢mpma "AmcTpap”’, Nonb3yACb CBOMMM NpaBamK, ONACAACL KOHKypeH-
umm anA ceoux MOBM, otkasana B paspeweHun Ha ero nNpoussoa-
cteo [15].
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22. OnncaHue KomnbloTepa

22.1. CtpyKTypHan cxema Komnbiotepa

CywecTByeT MHOXECTBO BapuaHToB peanusauuu NIBM “Cnekrpym’.
NoNMyyuBWMX pacnpocTpaHeHue y Hac B cTtpaHe. llevartHbie nnatbt v
KOMNAEKTYLME ANR HUX MOXHO NpuoGpecTu B oTaenax "PaguoTosapst”,
y KoornepaTopoBs uin BbiNucaTe Mo Moyte. HayaT BbiNycK HECKONbKUX
cepuitHeix mopeneit "Maruk”, "KomnaHboH”, "Po6uK” v gp. W XOTA BCe.
OHW Pa3fMYaloTCA 3NeMEeHTHOW 6a30#, CXEMOTEXHNYECKUMN pelIeHnAMU
¥ KOHCTPYKTUBHO, NPUHUMN paboTbl y HUX OAWH.

Huxe NPUBOAATCA -0606ULEHHAA CTPYKTypHaR cxema KomnbioTepa
U HasHayeHue (QyHKUMOHANbHLIX 6M0KOB, BXOAAWMX B €ro cocras
(puc. 2.1). _—

CornacHo CTpyKTypHoi cxeme [3BM "Cnektpym” coCTOMT #3
cucTeMMOro reHeparopa M Tpex vacTei: cuctemHod ("SYS”), rpadm-
yeckoi (“GRAF”) n yactu, obecneuusaioweii obmeH uHpopmauued c
ycTpoiicTBamn BBOAA/BbIBOAA “II0” (Ha puc. 2.1 BbigeneHsl MyHKTUpHO#
NuHKeit), i _

CuctemHblid  reHepatop GoOpMMPYET TaKTUpylowme curHansi AnA
ueHTpanLHOro nNpoueccopa u GQPMMpPOBaTENA TENEBU3UOHHLIX CUrHANoB,
a TaKxe TaKToBYI0 NocfiefoBatensHOCTL UMNYNLCOB ANA rpaduYecKoro
KOHTponnepa u popmmpoBatena agpecos (dacte "GRAF™).

K cucremHod vactn “SYS” OTHOCATCA chegywiuue ycTpoicTea.

LentpanbHbili npoyeccop (UN) Z80. AgpecHbie nuhum (WA) LN
CBA3aHbl C aiPECHBIMW BXOAaMN CUCTEMHOrO KOHTPONINEpa, CUCTEMHOrO
PN3Y, kommyTatopa agpecoB (CTpoku/cTonGubl) cuctemHoro O3Y,
perucipamm agpeca CTpok u ctonbuoe (vactb “GRAF”) u gewwdpa-
TOpPOM aapecos NopTos Knasuatypb! (vacts ” 10 ).

liyHa paHHbix (WA) UM He GydepusupoBaHa W HeNocpeacTBEHHO
coeguHeHa C BbixpAOM aaHHbIX cuctemHoro PMN3Y, ¢ Bxogamu u
BbIXOfaMu gaHHbix cuctemHoro O3Y, ¢ BXxogamu gaHHbix Nopra BbiBoga
Ha Tenesn3op (TV) u perucrpa AaHHbIX (vactb "GRAF”), ¢ Bbixosamu
AaHHbIX NopTa BbIBOAA HAa MarHMToGoH WM rpoMKoroBopuTenb (4acTb
” 110 "), c BbIXOAAMM faHHbIX NOPTAa BBOAA C MarHMTogoHa v KiaBuarypsl
(vacte " 110 ”), c BbIXOAAMM nopra BBOAA C KOACTMKA (wacrb "llo” ).

CurHansl ynpaBneHuA MREQ (sanpoc nNamATH) u 10RQ (sanpoc
aeoga/euaona) Noctynaiot Ha CMCTGMHbm KOHTpOANep, a curHansb

WR (sanuce) u RD (yTeHne) ~ Ha ducTeMHbIN KOHTPONAEp W cUCTEM-
Hoe O3Y.
Bonee nogpo6Ho mukponpoueccop Z80 paccmatpusaerch B 2.2.2.
CucTtemHbili koHTponnep (CK). B 3asucumocty ot agpeca, yCTaHoB-

nenvoro LN Ha WA, a Takke curhanos WR, RD, MREQ, IORQ, RESET
(c6poc) CK BoipabartbiBaeT crnepywwue curHansl anA ynpasneHuA Bceh
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CUCTEMOW (KOMMNLIOTEPOM) B LENOM:

curHan CSP1 - BBog MHGOpMaumn ¢ AXOMCTHKA;

curHan CSP2 < BbiBog MHGBOpMauuM Ha MarHUTOQOH, FPOMKOro-
soputens u Tenesusop;

curHan CSP3 - BBoa nHpOpMauuu C KiaenaTypbl U MarHWTOQOHa;

curHan CAS - yteHue cuctemHoro O3Y; ‘

curHan B@ - yreHne 6anka B@ cucremHoro PN3Y;

curHan B1 - yreHue Ganka B1 cucremHoro PN3Y;

curHan GRF -o6patyeHue K "akpaHy”.

CuctemHoe PN3Y (8 xbadt x 2). 3pecb “3auiMta” onepaunoHHan
cucrema (OC) "CNEKTPYM” - MoHuTOp ¥ uHTepnpertatop belicuK.

KommyTtatop adpecos ctpoku/cronbysi. Mynstunnekcupyer agpeca
&nA cuctemHoro 03Y.

CuctemHoe 03Y. OpraHusauva NamATH KOMNbTEPA paccMmarTpu-
paetcA B 23.1.

K rpaduyeckoit yacTn "GRAF” OTHOCATEA chepyiowme ycTpoicTaa.

Mpaguseckuli koHtponnep (FK). B 3aBucMMOCTM 0T TaKTOBLIX
nocnegoBaTenbHoCTEN  WMMYNLCOB, MNOCTYNAKWMX W3  CUCTEMHOMO
reHeparopa, a TaKkxe curdana GRF, BbipabaTbiBaemoro CUCTEMHLIM
KoHTposnnepom, 'K dopmupyer curHans: pna ynpasneHuA rpapuyeckoi

JacTbio KomnbloTepa u curHan WAIT (oxuaaHne), KoTopbid nepesoaut
_UN B coctoAHue oxupaHuWA Ha BPemA 3anucu uHpopmauwn B rpadwm-
yeckoe 03Y. MK soipabaTtniBaeT cnegyowme curHanst:
curHan SC - 3aHeceHue appeca B pernctp agpeca cronbuos;
curHan SR -. 3aHeceHume ajppeca B Perucrtp agpeca CTpok;

curHansl RAS, CAS, u WR -~ ynpasnexue rpagpuyeckum O3Y;

curHan MX - MynLTMNNEKCUpoBaHWE anpecoB CTPOK M CTONGUOB,
BbipabaTbiBaembix GopmupoBarenieM aapecos;

curdan C - ynpasneHue tdopmuposarenem TV-curHanos;

curHan T - ynpasneHue dpopmuposarenem TV-curHanoe u gop-
mMupoBarenem agpecos.

®opmuposarens adpecos. BripabaTtbiBaeT agpeca CTpok v CToN6L0B
AnA rpadmyeckoro O3Y u agpeca anemeHToB usobpaxeHuA (AU) ana
TV-cuproreHepaTopa. ‘

CunxpozeHepatop. BuipabatbiBaer cuHXpoumnynbchi AfA ynpas-
nennA dopmuposatenem TV-curHanos u curHan INT (sanpoc Ha
Mackupyemoe npepoiBaHue), o Kotopomy Kaxabie 20 mc (C yactoToi
KaapoBoit passepTku) LM nepexoant K BbiNoNHEHWio Nporpammbl 06Chy- -
XKMBAHMA KNaBuaTypbl, MHKPEMEHTUPYET Yachi U T.4.

Pezuctp adpeca ctpok. ClyxwuT ANA XxpaHeHUA agpeca CTPOKM
rpaguyeckoro O3Y.

Pezuctp adpeca crtonbyoe. lpepHasHayeH ANA xpaHEHWA appeca
cronbua rpagmueckoro 03Y.

PezucTp 0aHHbix. ClyXuUT BNIA XpaHeHUA gaHHbix rpagmyeckoro O3Y.

Ipaguyeckoe O3Y. lpepgHasHayeHo ANA xpaHeHMA rpadmyecKoi
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uHGopMauumu (3KpaHa). JKpaH KoMNbloTepa coaepxut 768 3HakomecTt
(No3uumi) - 24 crpokm no 32 3HakomMecTa. 3HAKOMECTO COAEPXMUT
8x8 Tovek (3, wnn nukceno). Takum 06pasom, 3KpaH COAEPKUT
192x255 Toyex u 3aHumaer agpetHoe npoctpaHcTeo ¢ 16384 no 22527
(no Kaxaomy agpecy xpaHuTCA 8 Toyek B yepHo-Genom Bupe). Agpeca
¢ 22528 no 23295 npegHasHaueHbi gNA atpubyTos (UBET, APKOCTb M
MepuaHue), KoTopble 3ajalTCA ANA BCEro 3HaKOMEecTa, a He- AnA
0TAEeNLHOM To4KK (NuKcena). butbl ¢ 0-ro no 2-# G6aiT atpubyTos 3agaloT
useT yepHun, ¢ 3-ro no 5-4 - user Gymaru, 6- GUT — APKOCTb, 7-1 —
npu3HaK mepuaHuA. 24 CTpPOKM 3xpaHa pa3butbl Ha 3 vactu. CTpoku
c 0-4 no 740 cootBetcTBYtOT aapecam c 16384 no 18431. Cipoku c
8# no 1510 cootBercTBylT agpecam ¢ 18432 no 20479. Crpoku ¢
16- no 23-0 cootseTCTBYIT agpecam ¢ 20480 ‘no 22527. ATpubyTbl
NpoCMaTpuBaKTCA ANA KaxAOA CTPOKM 3KpaHa CBepxy-BHWU3, cheBa-
Hanpaso. [lonHocTbi0 0auH 3KpaH 3aHumMaer 6912 6HaiToB.

Nopt evieoda Ha TV. CNyxut ANA XpaHEHuA uHpOpMauun o uspTe
Gopatopa.

®opmuposatens TV-cuzHanos. [peobpa3oBbiBaeT WHGoOpMaumio,
noctynawuylo ¢ rpaguseckoro O3Y u Nopta BeiBoaa Ha TV, B Tene-
BU3NOHHbIE curHanet "R”, "G”un "B”, a, Takxke Bbigaer curHan "SYNH”
(cuHXpOCMECh) 4R CHHXPOHU3aLMN Tenesnsopa.

K wactn "I0 ”, obecneuusarouieii o6meH uHpopmaumeii ¢ ycTpoii-
cTBamu BBOAa/BbIBOAA, OTHOCATCA Cneaylowme yCTponcTea.

Nopt esoda ¢ OmoiicTuka. OcywecTsnAeT BBOA WHHOPMauUu C
KEMPSTON- gxoicTuKa.

Mopt evi8o0a Ha mazHuTOfioH U 2pomKo2osopuTesns. Obecneyusaert
BbIBOA (3aNUCL) MHOPMauMn Ha MarHutodoH (6uT paHHbIx D4) w
rpomRorosoputens (6ur. gaHHbix D3).

®opmupoeeatens cueHanoe ¢ maeHutogfoHa. lpepHasHaveH anA
"oundpoBkK” aHanorosbix CUrHanos, NOcTynawwmux C marHutTopoHa
n popmupoBaHuA curHana "TAPE”,

Mopt eso0a ¢ mazHuTofioHa u knasuaTypbl. OCYWECTBNAET BBOA
nHpopmauun c marHutodoHa (6uT paHHbix DE) ' ‘Knasuatypbl (6uTbi
AaHHbix D@ ... D4).

Knasuartypa. I‘Ipe.nnaanat'IeHa ’gnn pquorq BBOAA WHPOpMaLnK
nyTem HaxaTuA Knasuw W GopmupoBaHuA curHanos “Knt”, ...,"Kn5”,
npuyeM HaxaToW Knaeuwe COOTBETCTBYET YPOBEHb NOrMYecKoro "ﬂ".

Jlewugipatop adpecos noproe knaeuatypel.. B 3aBucumoctu ot
agpeca, noctynawwero ¢ lWA, BbiGupaeTcA oauH U3 BOCbMM NOPTOB
KnasnaTypsil (K1aBuaTypa pasbuta Ha 8 pALoB No 5 Knasuw B Kaxaom).

222, Muxponpoueccop Z80

Apxutextypa npoueccopa Z80 OCHOBbLIBAETCA Ha apXWUTEKTYpPHbIX
npuHyunax Muxponpoueccopa 8080 dupmbl "Intel” w nopssonAer
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BLINONHATL Bce 78 KomaHA 3Toro MuKponpoueccopa, a takxe 80
AONONHUTENLHBIX "KoMaHg, Bcero mukponpoueccop Z80 wmeer 696
XoaoB onepauui (s oThAuyme oT MuKponpoueccopa 8080, y Kotoporo
244 Kopa). K wuchy ero OCOGEHHOCTEH. OTHOCATCA: MCNONb3oBaHWE
OAHOrO UCTOYHUKA HanpmxeHuA +5 B, Hannune ogHodasHoro BHewHero
cuHxporeHepatopa, 17 BHYTPEHHUX PerucTpoB W BCTPOEHHAA cxema
perexepauun O3Y. MpeaycMotpeHsl Tpu crocoba peakuun Ha npepbi-
BaHuA, CTpyKTypHaA cxema mukponpoueccopa Z80 u Mapkuposka ero
BbLIBOAOB NoKasabl Ha puc. 2.2 u puc. 2.3 [20-23].
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Puc. 2.2. CTpyKTypHaAa cxema mukponpoueccopa Z 80

B muKponpoueccope Z80 noBTOpeHb BCE PEruMcTpsl MHUKpONpo-
uyeccopa 8080 u. gononHuTensHo K ero 8-paspAfHbIM - perucpam
A,F,B,C.D,E H uL umentca takxe A", F, B, C, I/, E', H, n L' u ewe
HECKONLKO PerucTpoB. CNELUANIbHOrO HasHaYeHuA . K HMM -OTHOCATCA
ABa16-paspAgHbIx HHAEKCHbIX peructpa (IX u 1Y), 8-paspagHbili peructp
sexTopa npepuiBaluX. (1) u 8-pa3pAgHbili perucTp pereHepauun NamATH
(R).. Kpome TOro, wmeercA oauH 16-pa3pAgHbiii yKasatens creka.

Mukponpoueccop 280 umeeT faBa WHAEHTUYHBIX 8-pa3pAgHbix
(GnaroBbix perucrTpa, B KOTopuix NPeayCMOTPEHb! YeTbipe NpoBepREMbIX
1 aBa HenposepAembix (axka. K nepsbiM yetbipem OTHOCATCA Npu3HaK
nepeHoca, NpU3HaK HyNA, NPM3HAK OTPUUATENBHOro YACHa W NpusHak
YeTHOCTH - nepenonHennA, K ABYM apyrnm - NpusHaKk nepeHoca u
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Npu3HaK BoMTaHWA. MocnegHmii HCNONL3yeTCA ANA KOPpeKLuun pesylb-
Taros onepaumit C ABOMYHO-AECATUHHBIMK WMCTIami, NOMOraA onpeaenuTsL,
BuUA Npeabigywed ofiepauuu. JNA onepaunil CROXEHUA W BLIMATAHWA
KOppeKuMA pasnmyHa,
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Puc. 2.3. Bbisodsi Mukponpoueccopa Z80

MNoAcHUM Teneps, HasHayeHWe BLIBOROB M CHCHANoOB MUKPONpPO-
ueccopa Z80 [22, 23}

A¢-A15 (wuHa agpeca) — BLIXOAH C TPEMA YCTOWYMBLIMM OOC-
TOAHUAMM. AKTHBHbIA ypoBeHb CHrHanoB BbicOKMH. McnonbayercA gnA
agpecaumu 65535 Aveek namAtM u 65535 nopros BBOAA/BLIBOAR.
B N3BM “Cnextpym” BO3MOXHO obpalieHne ToNbko K 32768 HeyeTHbim
aapecam BBOAS/BbIBOAA, TAK KaK Npw Hyne Ha wiHe AP u3-3a HenonHoit
Aewndpaunn agpeca Bceraa Gyaer BuiGpaH 254-i nopt BBoaga/BhiBOAR,
KoTopuiii 3aaelicTBOBaH Nop 4TEHME/3anUcL C MarHUTodoHa, BbIBOA
3BYKOBOIO CONPOBOXAEHMA, BLIBOA LBETa 60palopa U ONPoc Knasuatypbi.
Mpu agpecawym NopToe BBOAA/BLIBOAA 4aILE KCMONbIYIOT NHHUK A¢—A7
(256 agpecos), Npu 3TOM Ha AnHWAX AB-A15 NPUCYTCTBYET COABRXMMOe
peructpa B mnxponpoueccopa.

D@-D7 (wmMa -a8HHBIX) ~ BXOALY/BHIKOAB C TPEMA YCTORMUBL'MU
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COGTORHWAMM. AKTUBHbIH ypOBEHb BbICOKWM. MicnonbayeTtcA ana Beoaa/
BbIBOAA AaHHbIX MMKpONpoueccopa, NaMATH 1 NepudepuitHbix yCTPORCTE.

MT - Bsbixog MuKponpoueccopa. AKTUBHbIA curHan HuU3Kui.
YKa3blBaeT, 4T0 B TEKyWem UuKNe OCylWecTBAAETCA BubiGopKa Kopa

chegyloweli onepaum M3 NamATH, a COBMECTHO C curHanom IORQ
CNYXNT gNA MOATBEPKAEHWA NPEpLIBAHWA,

MREQ (3anpoc NamATH) — BbIXO4 C TPEMA YCTOWYNBLIMM COCTOAR-
HUAMM. AKTVBHBIA ypOBEHbL HU3KMIA. YKa3biBaeT, 4To Ha agpecHoil WwuHe
ycTaHoBMeH agpec MNamATH, a He ycTpoiicTtBa BBOAA/BLIBOAA.

IORQ (3anpoc BBOZA/BLIBOAA) - BLIXOJZ C TPEMA YCTOWYHBLIMM
COCTOAHUAMM. AKTUBHbIi ypOBEHb Hi3Kuid. YKa3biBaerT, yTo MNagwwit GanT
WWHbI agpeca COAePXMT agpec yCTpoiictea BBoAa/BuiBoAa.- Kpome
TOrO, 3TOT CWIHAN reHepupyetcA focne Buigaiu NOATBEPKAEHUA npe-'
PbIBAHKUA, TEM CaMbiM yKa3biBaA, YyTO BERTOP NPepbiBaHUA MOXET ObiTb
NoMeweH Ha WiHy [aHHbIX.

RD (4TeHne) - BbIXO4 C TPEMA YCTOWYMBLIMU COCTORHUAMM.
AKTUBHbI ypoBeH HWSKWW. YKa3biBaer,yTo MMKPOMpoueccop rotos K
YTEHWI0 faHHBIX W3 NaMATM MAKM W3 yCTpoWcTBa BBOAA/BbIBOAA. Aape-
COBaHHOE YCTPOHCTBO WM NamATL UCNONL3YIT 3TOT CUrHan ANA CTpo-
GupoBaHMA Npu Mogaye AaHHbIX Ha WHHLI faHHbIX MUKponpoueccopa.

WR (3anucb) - BbIXOJ C TPEMA YCTOAYMBLIMK COCTORHUAMM.
AKTUBHbIA YpOBEHb HM3KMA. YKasbiBaeT, yTo Ha WHHE paaHHbix coaep-
XatcA AaHHbie, NpegHasHaYeHHbe 4NA 3anucK B NaMATL MK BbIBOAA Ha
yCTPOWACTBO BbIBOAA.

RFSH (pereHepaumA) — BbixOf, aKTUBHbIA ypOBEHb HU3KuM. YKa-
3biBAET, 4TO MNajwue Cemb PaspAfoB LWMHLI ajpeca coaepxar aapec

pereHepaumu anA O3Y u Tekywwuid curHan MREQ ponxeH ucnonb3o-
BaTLCA ANA BOCCTAHOB/IGHWA AMHAMMYECKOH NamATK.

| SN,

HALT (octaHoB) — BbiXOf, aKTMBHbLIAH ypoBEeHb HWU3KWiA. YKasbiBaer,
YTO MWKPOMPOLECCOop BLIMONHAN KOMaHQy OCTaHOBa M OXMAAeT MNOAB-
NeHuA HemacKupyemoro nubo mackupyemoro npepbiBaHuA, nocne
KOTOporo oH npogonxut paboty. B coctoAHMM octaHoBa MuKponpo-
ueccop GyaeT BLINOMHATL XONOCTLIE KOMaHALl ANA 06ECneyeHnA pefe-
Hepauuu NamATw.

WAIT (oxunpaHue) — Bxoa, akTuBHbIA ypoBeHb Hu3Kuid. McnonbayetcA
MeaneHHLIMK YCTPOHCTBaMKM BBOAA/BbIBOAA M NamATbI0 ANA Nepesoaa
MMKpoMpoueccopa B COCTOAHWE OXMAAHWA A0 WX FOTOBHOCTM K nepe-
fpayve faHHbIX,

INT (3anpoc Ha Mmackupyemoe npepbiBaHWe) - BXOf, aKTUBHbIA
ypoBeHb Hu3Kuii. MoxeT GbiTb 3anpeweHo W pa3peweHo COCTOAHue
COOTBETCTBYIOWMMM KOMaHaamu_Mukponpoyeccopa. B N3BM "Cnex-
TpyM” Kaxgbie 20 Mc Ha Bxoa INT nocryfaer annapatHo ctopmupo-
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BaHHbIE  OTPULATENbHLIA UMNYNLC, NO KOTOPOMY MWKPONPOLECCOP
nepexoauT K BLINONHEHWIO MNPOrpamMbl 06CNYXWMBAHWA KNnaevaTypbl,
WHKPEMEHTUPYET yachl U T. 4.

NMI (sanpoc Ha HemacKupyemoe npepbiBaHne) — BXOf, .aKTUBHbIN
ypOBeHb HW3kuiA. 31O NpepbiBaHue WMEET Gonee BblCOKMiA MpropuTeT,

yem curHan INT.-OTpuuaTenbHbili GpOHT Ha 3TOM BXOAE aKTUBWM3MPYyeT
BHyTpeHHuW Tpurrep NMI v .aBTOMaTUYecku nNpuUHyxaaeT MUKpONnpo-.
ueccop npoussectn NoeTopHuii 3anyck (RESTART) c agpeca 102
(0066 HEX).

RESET (c6poc) - BX0A, aKTMBHbIi ypoBeHb HU3Kuii, Mpu NnocTynnexHn
3TOro curHana oGHyNAETCA cyeTyuK KomaHg, peructpbl | u R, ycra-
HaBNMBAETCA PEXMUM - NpepbLIBAHNA ”0" u cbpacbiBaeTCcA Tpurrep pas-
peweHnA NpepuiBatuA, Bo BpemA npucyTcTeuA curtana "RESET” wuHa
ajpeca v WuHa faHHbIX HAXOAATCA B TPETLEM COCTOAHWM, @ BCE CUrHANb!
ynpaBneHnA — HeaKTUBHbI.

BUSRQ (3anpoc wwuH) - BX0f, aKTUBHINA YPOBEHb HW3KUH. IJTOT

curHan uwmeet 6onee BbiCOKUW NpuoputeT, yem curHan NMI n Bscerpa
pacno3HaeTcA B KOHUE TEKyWero MawuHHOro uukna. OH ucnonb3yercA
ANA opraHusaumu NpAMOro poctyna k namAatv (MAM) v nepesoaut B
COCTOAHME BbLICOKOrO COMPOTUBAEHWA BCE WWHbI W TPUCTaGUNbHbIE
BbIXOAbl CUrHANOB yNpaBneHuA, NOCNe Yero wWwWHamn MOryT ynpasnAT,
Apyrue BHewHue ycTpoicTsa,

BUSAK (noaTeepxaeHve nepesoga wuH B T, 3Tbe COCTORHNE) -
BbIX0/, aKTUBHbIA YpoBEHb HU3KWiA. MogTBEPXKAaET Nepeaady ynpasnexua
WWHaMKU 3anpawusBawemMy BHEWHEMY YCTPOAHCTBY.

® - TaKTOBLI BXOJ BHEWHEro CUHXporeHeparopa.

Mapametpbl muKkponpoueccopoB Z80 u coBMECTUMBLIX C HUM Mo
cucteme KomaHg npuseaeHsl B Tabn. 2.1.

2.3. NporpammHoe oGecneyeHne KomnoloTepa
2.3.1. OpraHn3auuA NamATH KOMNbiOTEPa

InA BO3MOXHOCTH paboTbl onepauyuoHHOM CUCTEMBbI KomnbloTepa
ero NamATL pasbuta Ha HecKonbko obnacted. MpaHvubl 3Tux obnacrei
MOryT 6biTb (UKCUPOBAHHBIMM (NOCTOAHHLIMK) WM  U3MEHATLCA B
3aBMCUMOCTN OT KOHKPETHbIX TpeGoBaHWi.

HWk€ nNpuBOAMTCA pacnpeseneHne nNamATH KomnbrTepa “Chek-
TPyM”, rae ¢MKCUpoBaHHbIE rpaHuubl 0603HaY€Hbl yuchom, a nepe-
MBHHbIE ~ WMEHEM CUCTEMHOW NepemeHHOW, B KOTOPOW OHW XPaHATCA
[15, 22). .

0...16383 - nay.
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16384 ... 22527
22528 ...23295

23296 ... 23551

23552.... 23733
23734 ... CHANS-1

CHANS ... PROG-2

~ 3KpaHHaA obnacTb. N3obpaxeHne xpaHUTCA
3p€ecb B yepHo-6enom suae.

- obnactb atpubytoB. LiBera, nNpusHaKu
APKOCTM U MUTaHuA. _

- obnacte Gydepa ZX-npuHtepa. Mpu otcyT-
CTBUM NPUHTEPA 4aCTO MCNONL3YETCA ANA
XpaHeHUA HeGonblmx NPOUEAYP B MaLMHHbIX
Kogax. 3gecb OHW He nospexpalTcA belcu-
KOM, a pasmelweHue ux B HuxHel nonosuHe
namATW nosbiwaer ux ObicTpogencTaue.
- 06NacTb CUCTEMHbIX NEPEeMEHHbIX.

- KapTbl NamATH Mukpogpawsa. lpu pabote
C MWKPOAPaliBOM 37€Cb XPaHWUTCA uHBopma-
uuA, Hanpumep, 06 WCNOPYEHHbLIX CeKTopax
Ha neHte n T.n. Ecnu mukpogpaite atcyTcT-
ByeT, To 3Ta o6nacTb He opraHusyercA.
- 3jeCb pasmewaercA uHpopmauuA o
KaHanax.

PROG...VARS-1 - nporpamMma Ha beiicuke,

VARS ... ELINE-2

ELINE ... WORKSP-1

WORKSP ... STKBON-1
* STKBOT ... STKEND-

N
STKEND ... sp
sp...ERRSP

ERR SP+1... RAMTOP

RAMTOP ... UDG
UDG ... PRAMT
* PRAMT

- nepemeHHbie Belcuk-nporpammei.
~pepaKTupyembie CTPOKM Nporpammbl.
-6ydep vHCTpyKuun INPUT.

- crek Kanbkynatopa. K Hemy o6pawaerch
nHTepnpetatop belicuka. KanpkynAatop moxer
BbI3LIBATLCA U3 MAWWHHOrO Koga KomaHgod
accembnepa RST40. Mo okoHyaHuu onepauumn
Ha BepwuHy cTeKa NomewaeTcA ee pesynbTar.
- cBoboagHoe npoctpaHcTBo. Cioga passu- -
BalOTCA HaBCTPEYy APYr APYry CTeK KafbKy-
NATOPA U MaWWHHLIA CTEK, Sp — 3TO HE Cuc-
TEeMHaA NepeMeHHan, a ykasartens MalwnHHOro
creKa. Ero MoxHO Bbi3BaTb TOMbKO U3 MawWwuH-
HOro Kopa.

- MaWwuHHBIA cTek.- HyxeH npoueccopy ana
BbINONHEHWA 06paboTKNM  faHHBIX, aApecos
wu np.

. =CTeK B03BpaToB. 3Ae€Cb XPaHUTCA WHEHOP-

MauMA 0 Homepe CTPOKM, K KOTOpoi Hago
6yAer, BepHyTbCA Mocne BbINONHEHWA Noa-
nporpammoi.

- cBobogHaA obnactb. Moxer GbiTb MCMONb-
30BaHa ANA XpaHEHUA NPoUEAYpP B MaLWWHHbIX
Kogax.

- o6nacTb rpadmKku Nonb3oBaTena,

~ (M3vyecKan BepwmnHa NamATH KomnbloTepa.
AnA "Cnextpym -48" - PRAMT=65535, a ana
"Cnektpym-16” - 32767. 29



232, CucremHnie nepemenHuie

KomneioTep BbigenAeT mecto B onepaTMBHON NamATH OT agpeca
23552 po agpeca 23733 anA pasmelieHR B HEM HEKOTOPbIX NepemeH-
HbiX, KOTOPbIE HyXKHbI ANA HOPMANLHOTO (YHKUNOHWPOBAHMA KOMMbio-
Tepa [15). OgHaKo Nonb3oBaTENb MOXKET MCNONBL3OBATL WHHOPMALWIO,
COAePXaWYCA B HUX ANA MOBLIWEHUA 3IHPEKTUBHOCTM MPOrpamMmu-
poBaHuA,

MNepBoHayanbHbie 3HAYEHUA CUCTEMHBIX MepemeHHbIX yCTaHasnu-
BalOTCA Nocne BKMIOYEHWA KOoMNbioTepa, WX ycTaHasnuBawT Te npoue-
Aypbl, KoTopbie cogepxatcA B M3Y u crapTyoT nNoche BKIOYEHWA.

MpoBeputb cogepxaHne oAHOGAWTHOH CHCTEMHOWH NepemeHHoM
MOXHO C NOMOWbI0 KOMaHAbI:

PRINT PEEK ADDR, rae ADDR - 310 ee agpec. A ana aByx6aiTHO.
nepemMeHHo! 3ta KomaHga Gyaer BbirfAgeTb Tak:
PRINT PEEK ADDR + 256 * PEEK (ADDR + 1).

MoxHo 3acnatb Kakue-nu6o 3HavenmA (o1 0 po 255) B agpec
cucTemHoN nepeMeHHoit Npu Nomolwm onepatopa POKE, Ho B HEKOTOPbIX
CNyyaAx TaKoe W3MeHeHue OyneT WMETb finlb KPaTKOBPEMEHHbIN
xapaKtep u npeabigywee 3HaveHue OyaeT camMo BOTCTaHOBNIEHO
(TaKue cuctemHble nepemeHHbie 0603Hauum GyKBoh N), @ B HEKOTOPbIX
clyvaAx u3meHeHue npuBegeT K cOpocy KomnbloTepa (Takwe nepe-
MeHHbie 0603HaYnm OyxBoi X). Yncno B 0GO3HayeHuu NepemeHHoM
yKa3biBaer Ha ANuHy nepemeHHoi B Gaittax (anA aeyxOaiToBbix Nepe-
MEKHbIX Miagwwi GaiT - nepsbid). XapaKTepucTuku NepemeHHbIX
AaHbl B Tabn. 2.2 [15, 22].

Ta6nnya -2.2
Tun VMA Cone '
] pxaHne
1 2 3 4

NB 23552 KSTATE Mcnonib3y€TcA Npn CKaHNpoBaHMM Knasnatypbl.
N1 23560 LASTK  3anomuHaer nocnegHiol Haxatylo Knasuuly.
1 23561 REPDEL Bpemn, B 50-x fJONAX CeKyHAbl, B TeyeHue
KOTOPOro Hafo yAepXuBaTh HaxaTylo Knasuuwy,
yToOb! NMpousowen asTonosrop. HauansHoe
3HayeHne -~ 35, HO MOXET ObiTb M3MEHEHO.
1 23562 PEPPER  3apepxka, B 50-x gonAx ceKyHpwi, mexay no-
cneposatefbHbiMM onpocaMu Knasuw. Havanb-
Hoe 3HayeHue - 5. _
N2 23563 DEFADD AApec aprymeHToB (yHKUWiA Nonb3oBaTens,
€CNK OHN NCNoNb3yTCA. UHave - 0.



Npogonxexue tabn. 2.2

1 2 3 4
N1 23565 KDATA Bropoii GaiiT Koga ynpaBneHuA UBETOM Npu
, BBOAE C KNaewaTypbl.
N2 23566 TVDATA 3pect xpaHWTCA MHGOPMALMA O uBeTe u o Napa-
metpax AT u TAB ana renesunsopa.
X38 23568 STRMS  Apgpeca KaHafioB, NOAKMIOYEHHLIX K MOTOKAM.
2 23606 CHARS  Apgpec, KoTopbliif nexuT Ha 256 6aiToB Huxe, yem
Habop CMMBONOB, HAYMHAIOWMIACA C cumBOna “"Npo-
6en” n KoHYalWWikCA CuMBOJIOM ” C . OObIYHO'
3107 Habop HaxoauTtcA B N3Y, HO MOXHO opra-
HW30BaTb cBoOW Habop B O3Y W usMeHuTb
CHARS, yTo6bl OHa Ha Hero yKasbiBana.
1 23608 RASP NPOAONKUTENLHOCT NPEAYNPEAUTENLHOO 3BY-
KOBOro curHana.
1 23609 PIP MpoAONXUTENLHOCTL 3BYKOBOIMO WenyYka npu’
HaXamm Knasuww.
1 23610 ERRNR Ha eguHuyy meHswe, yem Koj CooGuieHuA 06
ownbke. UcxopHoe 3HaveHue — 255,
X1 23611 FLAGS  PasnuyHbie ¢naru, Heobxogumbie ana paboTbi
onepauuoHHOR CUCTEMBbI.
X1 23612 TVFLAG onaru, cBAsaHHbie C paboToii Tenesnsopa.
X2 23613 ERRSP  Agpec B annapaTHOM cTeKe, UCNONp3yembiid
Kak agpec BosBparta Npu _ownbKe,
N2 23615 LISTSP Apgpec BosBpata Mnocfie aBTOMAaTWUNECKOro
AUCTHHra, '
N1 23617 MODE YKa3biBaet Ha tun Kypcopa "K”, "L ", "C”, "E”
wmm "G”. .
2 23618 NEWPPC Homep CTpOKM, K KOTOPOW cneayet nepexos.
1 23620 NSPPC  Homep onepatopa B TTPORS, K KOTOPOMY
cneayer nepexod. 3acnas HyxHoe 3HaueHue B
NEW PPC, a 3arem B NS PPC, MOXHO Bbl3BaTb
nepexos K onepatopy B ‘HyXHOA CTPOKE.
2 23621 PPC Homep CTpoKu, B KOTOpO# pacnonoxeH ucnon-
HAeMbIA B gaHHbIA MOMENMT oneparop.
1 23623 SUBPPC Homep onepatopa B CTPOKE, KOTOPbIH B AaHHbLIA
MOMEHT MCNONHAETCA.
1 23624 BORDCR Lper Gopatopa, YMHOXEHHbi Ha 8, 3pech xe’
coaepXatcA aTpubyTbi HMKHEH 4acTu aKkpaHa.
2 .23625 EPPC Homep Tekywein cTpoku (B KOTOpo# HaxoauTch
Kypcop).
X2 23627 VARS Appec NporpaMMHbIX NEPeMEeHHbIX.
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Npoponxenne Tabn. 2.2

1 52 3 4

N2 23629 DEST Aapec nepemexHoi Npu MCNonHeHwwu, onepa-
Topa NPUCBOEHUA,

X2 23631 CHANS Agpec KaHama aaWHbix,

X2 23633 CURCHL Agpec faHHuix ANA BBOAA-BLIBOAA.

X2 23635 PROG Appec BEACUK-nporpammbi,

X2 23637 NXTLIN  Agapec cheayiouieii CTpoku NPorpammbi.

X2 23639 DATADD Agpec paspemTens noche nocleaHero Bee-
AeHHoro napametpa u3 6noka DATA.

23641 E LINE Aapec BBOAMMOW KOMaHAbi.

23643 KCUR  Aapec xypcopa.

23645 CHADD AApec cliegyouwero MHTepnpeTnpyemoro Cum-
Bona.

23647 XPTR Aapec cumBona nocne mapkepa "?”.

23649 WORK SP Anpec paoyero npocTpaHcTa.

23651 STK BOT AAPpec oCHoBaHuA creKka:  Kanbkynatopa.

23653 STKEND AApec BeplumHbl CTeKa KasfibKynatopa.

23655 BREG Copnepxumoe peructpa "B” kanskynatopa.

23656 ‘MEM AApec o6NacTh, MCNONb3YeMOW KaK NamATy
KanbKynatopa (o6bivHo cosnagaer ¢ MEMBOT,
HO He Bcerga).

1 23658 FLAGS2 ~ ®naru.

X1. 23659 DF SZ Yucno cTpok, BKIIOYAA U OAHY YUCTYIO B HUXKHEH

4acTH 3KpaHa (B CUCTEMHOM OKHe).

2 23660 STOP Homep BepxHeA nporpaMmHoit CTPOKM Npw
aBTOMaTHYECKOM NUCTHHIE.

2 23662 OLDPPC Homep CTpoKw, Ha KoTopylo yKassisaeT CONTINUE.

1 23664 OSPPC  Homep onepatopa B CTPOKE, K KOTOPOMY BeINON-
HAeTCA nepexoa No CONTINUE. o
N1 23665 FLAGX  BcnomorarensHbie dnaru.
N2 23666 STRLEN AnmHa cTpokoBo# fepemerHoil (ctpuHra) B
onepartope NPUCBOEHMA,
N2 23668 TADDR AAPec criepywowero Napametpa 8 CHHTKCH-
' yecKoi tabnuue.
2 23670 SEED HavansHoe aHaueHue pnA. RND,uameHAeTcA
. ' tyHkumneit RANDOMIZE N. '
3 23672 FRAMES TpexOaitHan nepemeHHan (ctapwwi Gait -
nepeui). Monyyaer Npupawexne Ha eauHnuy
Kaxayio NATURECATYI0 ROMO ceKyHabl. Moxer
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2 23675
123677
1 23678
1 23679
1 23680
1 23681
2 23682
2 23684
2 23686
X1 23688
X1 23689
X2 23690
1 23602
1 23693
1 23694
N1 23695

2 beposuk

UDG
COORDS

P-POSN

PRCC

ECHOE

OF CC
DF CCL
S POSN

S POSN
SCRCT

ATTRP

MASK P

ATTRT

, Mpoponxexue ra6n. 2.2
MCNONb30BaTLCA ANA OpraHu3aumu KOHTPONA
spemeln. Tak, KomaHaa..PRINT
(256+256+PEEK 23674 + 256 +PEEK 23673 +
+ PEEK 23672)/50 nokaxet, CKONMbKO CeKyHg
NPOWNO CO BPEMEHN BKMIOYEHUA KOMMbIOTEPA.
Aapec 1-ro cumeona rpatuku Nofb3oBaTenA. .
KoopauHata X nocnegHed nomelwieHHol Ha
3KpaH TONKM. ’

KoopauHata Y nocnepgHed nomeweHHon Ha
3KpaH TOuKW. - ’
Homep KONOHKM nNo3uuun, B Koropoﬁ Haxo-
AWTCA npuHTep (Bcero 33 No3uum).

Mnagwwii Galt agpeca cneaywwei nNosnumm
neyatn no LPRINT (8 Gypepe  npuHTepa).
He ucnonbayetcA.

Homep KofloHKK 1 HOMEp CTPOKM KoHua Gyde-
pa KknaeuaTyps! (Bcero 33 Nosnuun, 24 CTPOKM).
Agpec & kpariion obnacTu Nosuumm NeLartw.
Oogo6Ho DF CC pnAa HuxHeW vacTu 3KpaHa.
Homep KonoMku nosuuun nevarn  (33).
Homep cTpokn ,nosmuun  nevatn  (24).
Nogo6Ho S POCNL AanA HukHER 4acTu aKpaHa.

Ha eaunnuuy 6onbuie, yem Heobxoarumoe Kdnu-
4ecTBO NepeaBMKEK CTPOK Ha 3KpaHe Ao ocTa-
HOBKM C sanpocom SCROLL? Ecfm  opraHuso-
BaTb NOCTQAHHyI0 Nogady nocne PRINT kakoro-
nm6o wucha, Gonblwero, yem 1, B 3Ty Aveiiky, TO
neyato 6yaer uaTH HenpepbiBHO, 6e3 3anpoca
SCROLL? -

Texkywmue usetosbie aTpubyTol (aNA BCero
aKpaHa). ’

MackKa . nokanbHbix  atpubyToB. Kaxabih 6uT
37Ol NepemeHHoi, €cNn OH paBeH eguHuue,
NOKasbiBaeT, YTO COOTBETCTBYIOWMA LBETOBOM
aTpubyT Hapo 6patb He u3 ATTRP,a u3 Toro,
YTO yX€ eCTb Ha 3KpaHe B No3uLumn, ANA KOTO-
poi BbiNONHAETCA Neyatb.

BpemenHble atpubyThl. Mx yctaHoBKa cnpa-
BEeAMBA TONbKO ANA BbLINONHEHWA TEKyuwero
onepatopa PRINT, INPUT.
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OKoHyaHue Tabn. 2.2
N1 23696 MASKT Togo6Ho MASKP,HO AnA BpemeHHbix aTpuby-
TOB.
1 23697 PFLAG  ®naru atpubytoB.
N30 23698 MEMBOT O6nactb namatu  Kanbkynatopa. Wcnonb-
3yeTCA A XpaHEeHWA yucen, KoTopbie Heyao6-
HO NOMewaThb B CTEK KanbKynATopa.
2 23728 ‘He wucnonbsyerca.
2 23730 RAMTOP Ajpec BepwwuHbl 06nactu, ROCTyNHOW ANA
pasMeuLeHUA NporpamMmel Ha beiicuke.,
2 23732 P-RAMT  Appec ¢m3nyecKoi BepwuHbl NAMATH KOMMbio-
Tepa.

23.3. MNporpammupoBaHue Ha, Asbike belicuk

Obwme caeaeHMA

JNA ycnewHoro OCBOEHWA OCHOB NPOrpaMMMpPOBAHUA Ha -A3biKe
belicuk cnepyet NpeaBapuTenbHO U3y4Th OCHOBHbIE dyHKUMmM u one-
paTtopbl, MCMoNb3yeMbie B 3TOM A3biKe (Tabn. 2.3), a'TaKke KnasuaTtypy
N3BM "Cnektpym”. B gaHHp# Tabnue BBEAEHbI NOHATUA “uHTEpdeiic-1”
“ ”MUKpOAPaNB”, CMbICA KOTOPbIX PA3bACHRETCA B NOCNEAyowmX
pasgenax KHurw. ¢ '

‘Ta6nuua 23

Knioessie criosa Ha Aswike Beicuk ana NIBM "Cnextpym” [15]

Knioyesoe Npumep Ce HasHauyeHue
cnoBso NPUMEHEHMA | ‘
1 2 ) ERE
dyHKunw }

ABS LET A=ABS -35 = - “AlaeT abeonTHYI0 BEANYMHY YMCRA.
ACS LET A=ACS 05 ApKKOCUHYC B paguaHax.
AND , - Tlornseckne "W,
ASN LETA=ASN 05 ApKcuHyc B pajinaHax.
ATN LETA=ATN 15 ApK'taHreuc B paguaHax,

ATTR LET ATTR (10,5) Aaer mucno, NoKasblBalouiee COCTOA-
.. % ’ome UBETOBbIX OTTEHKOB B 331aHHOM

Mecre 3KpaHa. 310 YNCRO meerT cne-

Aymw,ee oTobpaxesue B 6max



Npogonxexue tabn..2.3

3

POINT

SGN

PRINT DIN 10011001

PRINT CHR$ N
PRINT CODE ABCD$

LET A =COS 05
LETA=EXP 05
PRINT FN W(X,Y,...)

PRINT IN X

LET A$ = INKEYS

LETN=INT A

LET N=LEN ABCD$
PRINT LN 2.345

LET N=PEEK aanp

PRINT POINT (X,Y)

PRINT SGN A

.

6uT 7 (CTapwwit) yKasbiBaeTr Ha
npu3Hak muraduA (6ut = 1 - ecrb,
6uT = 0 - Her), 6uT 6 - Npu3Hak Ap-
KocTh, Guter 3...5 - user ¢oHa
(ot 0 go 7), 6uTH .0...2 - usert
cuMBoOSTa. ’

MepeBop 4ucna us ABOMYHON HOPMBI
B AECATUYHYIO.

JlaeT cumBoN, ko KOTOPOro paBeH N.
Jlaet Kop nepsBoro cmmBeona CTPOKK
(cTpuHra).

KocuHyc uncna.

JKcnoHeHTa wucha.

Bubi3oB (yHKunn Nonb3osatens W
3afaHHoi DEF FN W. AprymeHT pon-
xeH GbiTb B cKoOKax. B cnyvae or-
CyTCTBMA aprymeHta cKoGKu Bce
paBHO AO/KHbI ObiTb.

Bsop paHHbIX C BHeEwHero nopra
Homep X

Yutaer Knaeuatypy. Buigaer cum-
BON, COOTBETCTBYOWMUA HAXATUIO
Knasuwy, WM Bbigaer  NycTon
CTPWHI, ecNn KnaBuwa He Haxara.
Buigenenve uenoi yactu wucna (ox-
pyrnexue BHu3).

Aaer anmHy cTpuHra B cumBonax.
HatypanbHbii norapugm.
Noruyeckoe otpuuanue "HE”.
Naruveckoe "UNA”.

Jllaet copepxumoe AYerKn NamATH
no ee agpecy. ~ -~

3.14159265 (3HaveHue wcna  n )-

NpoBsepAeT, BKMOYEHa WW BbIKAIOYE-
Ha ToyKa 3KpaHa ¢ KoopauHatamm
X, Y:BknoyeHo - 1, Het - 0 (X =
=0,...,255; Y=0,..., 175).

3Hak wucna: 1 - nonoxurensHoe,
-1 = ortpuuyarensHoe, 0 - wucno
aBHO Hy”NI0. )

P y 35



Npogonxexue Tabn, 2.3.

2 3

SIN
SQR
STR$

TAN

USRaup

USR A%

VAL

VALS

BORDER
BRIGHT
CAT
CIRCLE-

CLEAR

36

LET A =SIN 2.345 CuHyC yrna, 3agaHHOro B paguaHax.

PRINT SQR 25 KsagpaTHbiil KopeHb.

PRINT STR$ 100 Nepesog Yucna B CTPOKOBYlD nepe-

.o MEHHYI0 (CTPHHI), M306paxalilyio
10 %€ wucno. .STR$ 100 = "100”.

LET A=TAN 2345 TaHrenc yrna, 3apaHHoro B paau-

Y h aHax.

RANDOMIZE USR 30000 BbibiBaeT nparpammy 8. MawnHHOM
Koae W CTapTyeT ee C yKasaHHOro
appeca.

LETapgp=USR "A” Daet agpec B obnactm rpadmkm
nonb3osarena UDG, B KoTopom pac-
nonoxeHo usobpakeHue cumsona
rpaduKky NoNb3OBAaTENA, COOTBET-
cTBylowero "A”,

LET A=VAL "100” O®yHKumuA, obpatHan STR$, obecne-
yuBaeT Nepesoj CTPUHra B COOTBET-
CTBylOUIEE 4MCHO.

PRINT VAL $ "””"100"""" PaccmaTpueaeT CBOW CTPMHIOBbiif
napameTp 6€3 orpaHMYUTENbHBIX Ka-
BblYeK KaK HOBbIA CTPUHT.

OnepaTtopbl

BEEP 20.0, 0.5 Bocnponssoaut B auHamuke Kom-
nbloTepa 3ByKoBOW curHan (npo-
nponxutensHocTe - 20 ¢, BhicoTa -
Ha 0,5 ToHa Bblwe, yem 3ByK "po”

. nepeoi OKTaBbi).

BORDER N YcraHoska useta 6opatopa.
N=0,...,N.

BRIGHT i YcTtaHoBKka ApKoCTH: 0 — HopManbHan,
1 - noBbiweHHaR,

‘Pacnevaratb Katanor KapTpupxa

‘ MuKpogpaiiea. ’

CIRCLEX, Y, R BiiyepyuBaHne OKPYXHOCTM C UEHT-
pom X,Y 1 c pagnycomR . '

CLEAR angp Bulunwaer sce NepemerHbie, Bbinon-
HAeT RESTORE u CLS, Bblymuaer
ctek GO SUB. YcraHaBnuBaeT  Ho-



MNpoamxenue Tabn 2.3 -

3 R —

CLOSE#

CONTINUE

COoPY

DATA
DEF FN

DIM

DRAW

ERASE
FLASH

DEF FNW(X, Y....)

DIM A (i, j, k)

DIM AS$ (i, j, k)

DRAW X,Y

DRAW X,Y,Z

FLASH 1

BYI0 BEPXHIOW rpaHuly NamMATM no
appecy aaap .

KomaHga uHTepdeiica-1  (3aKpbiTh
noToK).

. Npoponxuts ncnonHeHue nporpam-

Mbl Nocne NDepbiBaHWA.

KomaHpa ZX-npuHtepa. BoinonHaer
KONMpoBaHWe 3KpaHa Ha Oymary.
JNaHHble gnA onepatopa READ.

3apaeT pyHKuuio Nonb3osatena. UmA
QyHKUMM W — 0gHOBYKBEHHOE, a Na-
pameTpbi pyHKUUKU AONXKHBLI CTOATL B
cKkobKax (ecnhu napameTpbl OTCyTCT-
BYIOT, TO CKOGKM BCE PaBHO AOMKHBI
ObITb).

3apaet 1=3-mepHbit Maccue A, ane-
MeHTamKu KOTOporo ABNMAIOTCA UHAEK-
cupyemble nepemeHHsble Aj, j, k.

3apaer cumBONbHLIA  153-MepHbIiA
maccus A, 3NemMeHTaMu KoToporo
ABNAIOTCA CTPOKM CMMBONOB (UKCH-
poBaHHOW gfNWHLL. UcxogHoe 3Have-
HWe 3NeMEeHTOB MaccuBa ycTaHae-
fhmsaercAs " (npoGen).

OblyepYuBaETCA NPAMAaAR NIMHMA OT
TOYKW, B KOTOpoOW NpousBoauNach'
nevarb, A0 TOYKW, OTCTOAWENA OT Hee
No ropusoHTanuM Ha X n no BepTu-
Kanm Ha Y. -
BLINEPYMBAETCA Ayra OKPYXHOCTH,
oxBarbiBaowan yron Z (namepne-
Mbii B paguaHax), coeauHAWan
TOYKY, B KOTOpPOW MNpou3sBoguNach
nevatb, 40 TOYKW, OTCTOAWEH OT Hee
No ropusoHTann Ha' X u No BsepTu-
Kanu Ha Y.

-KomaHpa Mukpoppaiiea.

flpusHak murawmA; 1 - BKAKKYEHO,
0 - BbiKNIOYEHO.
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Npogomxenne Tabn 2.3

1 2

3

- FOR FORi=xTOy

FOR i=x TO y STEPz

FORMAT
GO suB GO S{JB N
GO TO GOTON

IFXTHENY  FA>STHENGOTON

INK INK N
INPUT ~_INPUTA
INVERSE  INVERSE 0
LET LET A=X
LisT LIST

CocraBHan YacTb onepartopa
FOR... TO... NEXT.
OpraHusyer uukn c COOTBETCTBYIO-
WKWMW HaYaNbHbiM U KOHEYHbIM 3Ha-
4YEHNAMW NApameTpoB X,y W Warom
z. War moxeT 6biTb NONOXKNTESNbHLIM
WK oTpMuaTenbHbiM (B NocnegHem
cllyyae x >Y).

KomaHaa MuKpogpaiiea.

MNepexoa K ucnonHexmio nNoANPo-
rpammbl, HaYMHAKWEHCA CO CTPOKH
N (noanporpamma 3aBepwaercA Ko-
maHgoit RETURN).

Nepexoa k ucnonHexunio ctpoku N.
YcnosHuid onepatop. Ecnu seipaxe-
Hue X cnhpaBeanuBo, TO BbLINONHA-
eTcA-BuipaxeHue nocne THEN. B npo-
TWBHOM CNlyyae BLINONHAETCA nepe-
X0f K cnegylouwei cTtpoke (a He K
chepyoueMy oneparopv).

YcraHasnusaet
N=0,...,7.
O6ecneynBaer BBOJ C Knasuatypbl
yucha BO BPEMA MCNOMIHEHWA NPo-
rpammel. lpu BBODAE CMMBONLHOMO
CIpUHra 3T0oT oneparop umeer Bug
INPUT LINE. :

NpuaHak nHsepcumn: 0 - HopmanbHaA
nevats, 1 - neyatb Genbim no
YepHoMy.

Onepatop NpucBamBaHWA, NEpemeH-
HOW A NpucBanBaeTcA 3HaveHue X
OtobpaxaeTch TEKCT (MCTHHI) Npo-
rpaMmbl Ha akpaHe gucnnea (tene-
su3opa). B popmatg LIST N Tekct
nporpaMMb! BbigaeTCA, HauuHaa co
ctpokn N.Ecnu tekct nporpammb

-

user nevaru;

‘3aHumaeTt 6onee OAHOro 3KpaHa, To

nocne 3anNoNHEeAnA 3KpaHa BbIAETCA
3anpoc SCR™L?B 3tom cnyvyae



Npogonxexne 1abn. 2.3

3

LLIST

LOAD

LPRINT
MERGE

MOVE
NEXT

LLISTN

LOAD "uma”

LOAD "umA”
CODE M,N

LOAD "wma"DATA()
LOAD "’ DATAS ()
LOAD "m"SCREENS

MERGE "WmA”

HaxaTue knaeuwu "BREAK” nnn "N”

npepbiBaeT pacneyaTtky TeKcTa, a
HaxaTtvne noGoW Apyrow Knaswww
KNasuatypbl NPOROMKUT  SINCTUHT
nporpammbil.

KomaHga ZX-ipuHtepa. Buinonmaer-
CA @HanormyHo Npeabigywemy one-
paTepy LIST, 3a ucknioueHuem Toro,

“YTO TEeKCT nporpamMmbl NevyartaercA

Ha npuHTepe MN3BM. .

3arpyska BEWACWK-nporpammbi ¢
marHutodoHa. Ecnn uMA He yKkasaHo
LOAD" "), To 3arpysutcA nepsaAs

‘BcTPeyHan nporpamma (BHumaHwe:

Mexay KaBbiyKamu He AOSKHO ObiTh
nipo6ena).

KomaHga Ha 3arpysky Gnoka npo-:
rpammbl B MawnHHLIX Koaax (3arpy-
xaer N 6aiiToB, HauMHaA c -agpe-
ca M). B cnyyae -otrcytcreuA napa-
meTpoe M, N Gnok nporpammb:  Gy-
AET 3arpyxeH B Te agpeca, U3 KoTo-
PbiX OH BbirPyXeH,

-3arpysKka Onoka gaHHbIX.

3_arpy3Ka CUMBONLHOro Maccusa.

3arpyska 3kpaHa. ®yHKUuA aHano-
ruyHo onepatopy LOAD "umA” CODE

. :16384, 6912, JxpaHHaA obnacts na-
. MATH NOBM “Cnextpym” Bcerga
‘HawMHaeTcA c agpeca 16384 n
‘wmeet 6912 Gaittos (6144 ~ rpadm-

Ka, 768 — aTpubyTbi).

-Komaraa .ZX-npuHtepa (cM. onepa-
- 1top PRINT).
. AHanoruyHo LOAD, Ho 3arpyxaeman

nporpaMma He YHW4TOXaeT cTapyio.
KomaHga MuMKpoapanea.

3akaHunBaet uukn. Yactb oneparopa
FOR... TO...NEXT.
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NpogonxeHue Tabn. 2.3

1 2 - 3
OPEN# KomaHga wHtepgeica-1 n mukpo-
npaitea.
ouT OUT M,N | Bbigaer 6a#T N uHpopmaumnm Ha BHew-
HulA nopt M. /
OVER OVER 1 ynpasnAer ycnoBUEM HANOXEHWA

CHMBONIOB ApyT Ha Apyra npu newa-
™: 0 — HOBbI CMMBON MONHOCTBLIO
3aKpLIBAET cTapbiid, 1 - usobpaxe-
HWE CO33ETCA CMEWEHWEM CHM-

BONOB.

'PAPER PAPERN(N=0...7) 3agaer user ¢oHa (aHanoruyHo
INK).

PAUSE PAUSE N Naysa B paGote nNporpammbl Ha

spema N/50C uim fo HaxaTtuA Ka-
XOW-6o Knasuww.
PAUSE @ Nay3a a0 HaxaTnA KNaBuWwK.
PLOT PLOT CMN BLiNONHAET NeYaTh TOYKK Ha 3KpaHe
ancnnea (Teneeusopa) ¢ usetom C
u koopauHatamn M, N (M=0,..., 255,
N=0, ..., 175). Echu napametp C He
3ajaH, TO yCTaHaBNUBAeTCA TeKy-
wwi yser. O6biyHO 31a KomaHaa
npeawecTeyeT komaHae DRAW.

POKE POKE aaap, N 3acuinaer GaWT No  yKasaHHOMY
appecy.
PRINT PRINT N MNevats yuchna.
PRINT X Meyats pesynbTata pacyerta Bbipa-
. KeHur X
PRINT "ABCD"” Néyath TEKCTa, CTOAWEro B KaBbiy-
Kax °
PRINT A$ Meyato cTpuHra (cTpoKoBoW nepe-

meHHoM).-OaHoM KomaHgo# PRINT
MOXET BLIMOAHATLCA Nevath’ cpasy
HECKOfbKMX NEPEMEHHBIX A YuCen,
" paspenAembix NIGLIM U3 TPeX. pasge:
nuTene: 3anAToii (,), TouKol ¢ 3anA-
ToiA (;), anoctpodom (’). Mpu ucnone-
30BaHWW 3anAToW MAevatb BbiNoA-
HAETCA Ha TON Xe CTpoKe, HaynHaAa
16- KondHKku (B NpaBoi NONOBUHE



Npogonxerue Tabn. 2.3

| 3

RANDOMIZE N

~ .
RANDOMIZE

RANDOMIZE RANDOMIZE USR

USR

READ

REM

PRINT AT M;N

PRINT TAB N

anp

READ V1,V2,
V3...VN

3KpaHa). TIpu MCroNL30BaHUM TOYKM
C 3anAToi NeyaTb BbINOAHAETCA B
TOoW xe cTpoke 6e3 3a3opa, a Npu
nmcnonb3oBaHuM anoctpodpa Npouc-
XOAWT nNepexos K HOBOW CTpoke
nevatu. Npumep sanucu:’

PRINT AB,C; D; E$’F$’N. Mpocro
PRINT gaert nycryio cTpoky. Hanpu-
.mep, PRINT, PRINT, PRINT akBusa-
nentHo PRINT.

Meyats B 3aaaHHOW NO3uULMK (CTPOKa,
cron6eu.
Neyatb c TabynAumnein (N). N - Benu-
yuHa TabynAaymu. Onepatop -PRINT
MOXET COMNPOBOXAATLCA oneparo-
paMu 3agaHuA LBETOBLIX aTpUGYTOB -
iNK, PAPER, FLASH, BRIGHT,
INVERSE, OVER (BBOAATCA yepes
TOuKy C 3anAToi), Mpumep 3anucu:
* PRINT INK 6; PAPER 1; "VERY
WELL", FLASH 1. '

YctaHaBnuBaeT cCucTemHyw nepe-
menHyto SEED, ucnonsayemyio  anAa
paboTbi reHeparvopa ncesaocNyyai-
_Hbix yucen (cm. RND).
Cooteercreyer RANDOMIZE @;(N=
=0,..., 65535).

BbizbiBaeT w 3anyckaer npoueaypy,
3aMMcalHyl0 B MAaWMWHHLIX KOAaX,
HaxoAAuLyl0CA MO .yKa3aHHOMy aj-
pecy. RANDOMIZE USR @ uHuumna-
NU3npyeT KoMNbLITEP, , T.8. BbINOSHA-
et a¢eKTMBHbIK cOpoc, IKBMBA-
NEHTHbIA  BLIKNIOYEHWIO  MUTaHKA,
Mpuceansaer nepemeHHbIM 3Haye-
HWA, HaxoAAWMECA B &0OTBETCT-
Byiowem oneparope DATA.

MycTol onepatop, OTKPbIBaoWMM
CTpoKy KommeHTtapues. Bce 3anu-
caHHoe 3a onepatopom REM (8 npe-
Aenax CTPOKK) He UCNONHAETCA, a
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fpogonxexue Tabn, 2.3

—

3

RESTORE N

RESTORE
"RETURN

RUN

SAVE

RUN N

RUN
SAVE "uma”

SAVE "wwA” LINE N
SAVE "wma” CODE MN
SAVE "umA” DATA ()
SAVE "uma” DATAS ()

SAVE "um” SCREENS

ToNbKO  pacnevatbiaetcA  (Npw
ucnonHeHun oneparopa LIST).
YcraHaenueaert ykasatens DATA,
npmBA3LIBatowwi onepatop DATA K
COOTBETCTBYIWEMY OnepaTopy
READ, ykasbiBaowemMy Ha onepatop
DATA, pacnofioxXeHHoMy B CTPOKE
N(um Kk O6nuxaliwei crapwei).

‘AHanoruyHo, 4To h RESTORE @.

NycToi onepaTtop, 3aBepwalowmi
noanporpammy, K Kotopoit obpawa-
nuck no GO SUB. Nepegaer ynpas-
nexwne B CTpoKe, chegywwei 3a
Bbi3bIBAEMOH.

KomaHga Ha bgnonueuue nporpam-
Mbi, MO KOTOpPOW BCE NEpemeHHble,
cyuiecTBoBaBwWHe 40 3ToM Nporpam-
Mbl, YHUYTOXAIOTCA M HauuHaeTcA
wcnonHeHue co ctpokn N . OKBuBa-
nevtHa CLEAR:GOTCN. .

xeuBaneHTHa KomaHae RUN .

‘BuinonHAetca 3ammce BEACHK-npo-
FPaMMbl Ha MarHuTHylo NEHTy mar-

* HutodoHa. Tpebyer 3ajaHWA. UMEeHu

v HaxatuA knasuwm "ENTER”, nocne
4ero HA aKpaHe AMCnNEeA NOABNAETCA
"START TAPE THEN PRESS ANY
KEY” (3anycTute NEHTy u Haxmute
nobylo Knasuwy). ‘ .
3a0ucbiBaeT NPorpaMMmy Ha NeHty
TaK, 4To oHa nocne 3arpysku 6yner
aBTpcTapToBath co cTpoku N.
ObecneumsaeT 3anucL. Ha NEHTy
6110Ka MaWKHHBLIX KOAO0B, HAYnHaA C
agpeca M, B konuyectee N 6aiitos.
O6ecneyuBaer 3anuCb YHCNOBOrO
maccuea,

OGecneinBaer 3anucb Ha NeHTy
CMMBOMbHQro Maccusa.

O6ecneynBaeT 3anuch 3KkpaHa. IKen-



OKoHuyaHune Tabn. 2.3

1] 2 [ 3
BalleHTHa komaHge SAVE "umA” CO-
DE 16384, 6912. (Buumanne:  Hanu-
yne BCeX MapameTpoB B KomaHge
SAVE o6A3artenbHo).

STOP OcraHaBnuBaeT wucnonHexne npo-
rpammel. Mpogonxute paboty npo-
rpamMmbl MOXXHO ONEPaToOPoOM
CONTINUE. .

VERIFY VERIFY "-” AHanoruyHa komaHge LOAD (umeer
BCe Te xe (GOpMbl 3aNucu), HO B OT-
Nn4ne o1 Hee He NPOM3BOAWT 3a-
rpysky uHpopmauuu B O3Y, a ToNbKo
CPaBHMBAET TO, 4TO 3aNUCaHO Ha
MarHUTHOW NEHTe C TeMm, YTO Haxo-
AWTCA B NaMATW KoMnbloTepa u B
cllyyae HecooTBETCTBMA  Bbigaer
coobuieHue 06 ownbke, 3ToT onepa-
TOp MPUMEHAETCA. ANA  NPOBEpPKM
KayecTtBa 3anucw.

Knaeuatypa. Pexumbl pabotb. Kypcopei. '

Knasuatypa M3BM "Cnektpym” copepxut Bcero 40 knhasuw, Ho
KaxXgan U3 HUX WMEET MHOrogyHKUMOHaNLHOe 3HayeHue u No3sosiAeT
BbINOAHATL NO 6-7 pa3nuyHbix AEHCTBUW, BBOAMTL KakK oTaensubie
CMMBONbI, TaK W uenbie cnosa. [leficTBue, NpousBoauMoe Khasuweil,
OnpejenAeTcA 4acTUYHO Nepektoyawmummn (NPpeduKCHbLIMKM) Knasuwamm
“CAPS SHIFT” n "SYMBOL SHIFT”, a 4acTU4HO PEXMMOM, B KOTOPOM
HaxXoAUTCA KomNbloTep. Pexium 0TO6PaXaeTCA Kypcopom — Mepuarouiei
GyKBo#, yKasbiBaowed nNo3vuuio, B KOTOPYIO BBOAUTCA OYEPEAHON
CHUMBON C KnaBuatypbl. BHewHW  Bug knasnaTypbl 4aH Ha pyc. 2.4 [4].

PaccmOTpUM (yHKUMM HEKOTOPbIX XxapaKTepHbix Knasww [15, 22]:

"ENTER” - HaxaTtue 3toi KnaBuww OO6blYHO 3aBepwaer BBOA B
KOMNLITEP 4ero-M6o (KOMaHabl, AaHHbIX, MPOrpaMMHoN  CTPOKK).
Ha KomnbloTepax APyrux CHCTEM 3Ta KNaeuwa aHanoruyHa Knasuwam
"RETURN”, BK (Bo3Bpart kapetku) n 7. n.

"CAPS SHIFT” - neperfioyeHue perucrpa Ha neqarb NPOrUCHbIMK
GykBamu.

"SYMBOL SHIFT” - nepeknioyeHne peructpa gNA neyatu cuMBoNoB
(+, -, /, w T.4.), a TaKkxe HEKOTOPBIX KIlioYeBbiIX cnos (THEN, TO, OR,
AND STEP v ap.). ,
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"SPACE” - npo6en. 3ta xe Knasuwa BbINONHAET KomaHay BREAK
(NpepbiBaHME WCNONHEHWA NpOrpammbl), €CNM ee HaxaTb BMECcTe C
Knasuwen “CAPS SHIFT”.

OcTtansHbie -Knasuwm umelT GyKBeHHoe nnin uudpoBoe 0603Ha-
yeHwe,

Mpu BKNIOYEHWN KoMMBIOTEPa HA 3KpaHe NOABNAETCA MCXOAHOE
coobueHue; 1982 Sinclair Rgsearch Ltd”. 3to o3Havaer, 4To riepeuyHLIe
NPOBEPkN B KOMMbIOTEPE MNPOWNM HOPMANbHO W, CKOpee Bcero, OH
ucnpaseH u rotToB K patore.

Npu Haxatuu knasuiwu “ENTER” Ha 3KpaHe NOABUTCA  YepHbIH
KBaAparT C Mepualowmm GyKBeHHbIM 0603HAYEHNEM Ha HEM. 310 Kypcop.
Bo-Nepabix, OH MOKasbiBaeT TO MECTO Ha 3kpaHe, B KoTopom Gyaer
nomewarsc ouepepHoli HaGpaHHbI CMMBOA, a BO-BTOPbIX, yKasbiBaer,
8 KakoM pexume HaxoguTCA KnaBuaTypa. ITUX PEXUMoB yetbipe, U
WM COOTBETCTBYIOT NATL Pa3ubix KypCOpOB.

Komarombiti pexum. Kypcop "K”. OH o3Havaer, yTO ceiiyac npu
Haxatuu Hnasmwwn OGyaer BBegeHa KomaHAaa, KOTopaA .3aKpenneHa
3a 3TO#_Knaswwen, unn uudpa. KomnoioTep cam npeanonaraer”’, 4to
CTpoKa MOXET HayuHaTbCA TONbKO NMBo ¢ Homepa CTpoku, nm6o c
‘KomaHzbl, Noatomy BbigaetcA Kypcop "K”. Mocne Toro Kak komaHza
HabpaHa ¥ panble AoNXHbI NOWTM ee NapamMeTpbl, PeXuM asTomaTu-
Yyecku nepexnoyaeTcA Ha nutepHolid (Kypcop "L”). Ecnu BBOguTCA
”:" (nBOETOYME), TO KypCOp ONATL NepeknioyaeTch Ha “K”, T.K. gBoeToune
ABNAGTCA pasfenuTenem mexay HecKonbKumn KoMaHaamun, ecnu oHw
3anNUCLIBAOTCA B OfHOW CTpOKe.

NurepHbiii pexum. Kypcopbt "L” u "C”. Kypcop "L” cootBetcTeyer
neyat CTPouHbiMM GyKBamm, a Kypcop “C” - nponucHsimu. MNepeknio-
YNTLCA Ha Kypcop "C” mMoxHO KomaHaoi CAPS LOCK. 1o BbINONHAETCA
‘ogHOBpEMEHHbIM HaxaTuem “CAPS SHIFT” u umdpbi “2”. B atom xe
pexume HabupaloTCA CMMBONLI W CAyX86Hbie CNOBa, CBA3aHHbLIE ¢
Knasuwel “SYMBOL SHIFT”.

PacwupeHHbili komaHOHbIl pexum. Kypcop "E”. B atom pexume
HabupalTCA KOMaHgbl, 3anucaHHbie Noj KNasuwamu WM Hag Knasu-
wamu. Nepexog B pexum "E” BbINOAHAGTCA OAMOBPEMEHHO HaxaTvem
Knasuw "CAPS SHIFT” u "SIMBOL SHIFT”. OH peiicTByeT TofbKO Ha
ofHo Haxatue. Ecnu B pexunme “E” Haxatb KaKyiwo-nmbo Knasuwy,
TO NOABUTCA CNOBO, 3aMMCaHHOE Haj KnaBuwe#, a ecnu Haxartb aTy
Knaeuwy coBmecTHo ¢ "CAPS SHIFT”, To NOABUTCA CAOBO, 3anncaHHoe
nog, Knasuwen. NcKIoYeHe COCTaBRAT UMPPOBbIE KNaBUWK (BEPXHWIA
pAa). Yto6bl HabpaTb CNOBO, 3aNucaHHoe Nog KNasuiLEH, HARo B pexume
"E” Haxatb He “CAPS SHIFT”, a ”"SYMBOL SHIFT” cosmecTHo ¢
Knasuwen. .

Mpaguveckuii pexum. Kypcop “"G”. B atom pexume HabupawoTcA
CHMBONbI 610YHOMA rpadmkn, pacnofloxeHHbie Ha UMPoBLIX Knasuwax,
a TaKxe cumBoNbl rpadimku Mnb3osatena (UDG - user defined graphics).
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MNepexoa B rpadguyeckuii pexmm BbiNONHAETCA OAHOBPEMEHHbLIM Haxa-"
TMem knasuw “GAPS SHIFT” un undpol "9”. Echu B 3TOoM pexume
HaXxuMaeTcR, Hanpumep, Knasuwa 5", To0 Ha aKpaHe NOABMTCA KBAApaT,
nesan nofloBUHa KOTOpPOro YepHan, a NpaBaA-6enaAf. HaxaTtne Knasuww
"5”'coamecmq c Knasuuieid "CAPS SHIFT” n3obpa3ut ToT Xe kBagpar
B MHBEPTUPOBAHHOM BUgE, T.€. fieBan NonosuHa GyaeT 6enan, a npasan -
yepHan. Boixog M3 rpaduyeckoro pexwma BbiNONHAETCA Tak xe, Kak
n BXOA. .

Takum oGpasom, KnasuaTypa KomNbiotepa obecnesnsaer BBOA
GONbWMHCTBA KOMaHg pacwupeHHol Bepcun belicuka HaxaTtnem
. OfHOR-ABYX KnaBnw. JTa yHuKaslbHaA cnocobHocTs N19BM “Cnextpym”
.BBOAUTL onepatopul U QyHKuun He No Gyksam, a OAHWM HaxaTHem
KnaBuwy, Ha3biIBAGTCA TOKEHW3UPOBAHHOW (GOPMON 3anncu KIMO4EeBbIX
cnoB. CHayana 3to BbirNAQUT HECKONbKO CNOXHOBaTo, HO ONLIT NPUXO-
AanT GbicTpo. Ecnm HabpaHa npousBofibHaA uiy ownGOYHAA CTPOKa, TO
npu Haxatun knasuww “ENTER” Ha 3kpaHe nomeutcA "7?”. YToGbi
HayaTb paboTy, Haao 3Ty CTPOKy CTEpPeTb. 3TO BLINONHAETCA KOMaHAQH
DELETE (opHoBpemeHHoe Haxatue "CAPS SHIFT” n uugpu ”0”). Korga
BCE CUMBONbI GYAYT YHMYTOXEHbl, KypcOp BCTAHET Ha& WUCXORHYI0
nosuuuio ¥ npumer Bua "K”, T.e. KOMNLIOTED OXWAAET KoMaHay.

Mpn Haxatum Knasmtum “R” Ha 3kpaHe noAsuTcA KomaHpa RUN.
Kypcop nameHutca Ha “L”. Mpy NOBTOPHOM. HaXaTuu TOi e Knasuwu
noABMTCA GyKBa r. Ecnu KnaBuwy 3aaepxatb B HaxaToMm MOSOXKEHUM,
To GykBa GyaeT NOBTOPEHa MHOroKpaTHO. 3T0 yA0GHaA (yHKUMA Hasbl-
BaeTcA ”"aBTonosTOp” (KCTaTH, OH peiWcTByeT u Npu CTUpaHuu).

Haxartune 3Toit Knasuwyn coemecTtHo ¢ "CAPS SHIFT” pact nponuc-
Hylwo 6ykBy R, a coBmectHo ¢ "SYMBOL SHIFT” - 3Hak "< ™,

MNepexos B pacWiMpeHHbii KOMaHAHbIA pexum - ucnonb3oBaHue '
knaeuw “CAPS SHIFT” u “SYMBOL SHIFT” ‘opHoBpemeHHo. B 3tom
clyyae NoABUTCA Kypcop “E”, Tenepb Haxatue TOW Xe KNasuwwW Aact
onepatop INT. Heo6xoaumo BoiTM B pexum "E” n Haxate Knasuwy
coBmecTHo ¢ "CAPS SHIFT”, Tlonyuutca komanaa VERIFY.

Mpu paGote c KomnbioTepamu “Cnektpym+”, “Cnektpym+128”,
”CnekTpym+2” u “Cnektpym+3”*MoXHO ynpocTuTs paboty GnarogapA
HaNMYMI0 AOMONHUTENLHLIX KNAaBWLW, KOTOPbIE BLINONHAIT PAA GyHKUMHA
OfHNM Haxaruem:

"DELETE” -CTUpaHne cumBong;-
”"GRAPH” - nepexop B rpaguyecknii pexum; .
"EXTENDED MODE” - nepexog B pacwypeHHbii KOMaHgHbIi
. , pexum;
"EDIT” - peaaKTUpoBaHne CTPOKM;
"CAPS LOCK” - NepeknoyeHue pernctpa Ha néyatb Nponuc-
HbiMK QyKBamu;
"INV. VIDEO” - BKJIOYEHUE WHBEPCHOro pexuma (nevats
6€nbIM Mo yepHomy);
”"TRUE VIDEC” ~ BO3BPAWEHNE N3 WHBEPCHOTrO Pexuma.



Kpome TOro, TaM MMETCA AOMONHUTENLHLIE KNaevww AnA Habopa
3HAKOB NPENWHaHWA: TOuKa, 32NATaA, TouKa C 3anAToN, KaBbiykk, a
TakxKe YeTblipe KNnaBuwK ANA ynpaBNeHuA nepemeuieHnem Kypcopa npu

PEAaKTUPOBaHMK.

B va6n. 2.4 NpuBoaNUTCA pacnucaHue knasuatypsl TIBM ”Cnexrpym”
[15], xoTopoe, HecomHeHHo, 6yaeT NonesHo Tem, KTo paboTtaer ¢ camo-
NeNbHBIMW  KOoMmNbloTEpamMu M NMWeH BO3MOXHOCTUM WMETH 3ameyd-
TENLHYI0 WHCTPYKuMb, NpunarawigycA K NIBM "Cnekrpym-48”.

Tabnuuya 2.4
Pacnutatue Knasuatypbi Komnbiotepa [15]
Kypcop
é K. L E
a CAPS [SYMBOL |-
3 SHIFT |SHIFT CAPS SHIFF
1 2 3] 4 5 6 7
A NEW a A S10P  READ ~
B BORDER b B * BIN BRIGHT
C CONTINUE c C ?  LPRINT PAPER
D DIM d D STEP DATA \
E REM e E '>= TAN ATN
F  FOR f F TO SGN {
G GOTO g G THEN ABS. }
H GOSUB h H t  SQR CIRCLE
| INPUT i AT  CODE IN
J LOAD i - VAL VALS
K LST kK K +  LEN SCREENS
L LET 1L = USR ATTR
M PAUSE m M PI #INVERSE
N NEXT n N INKEYS OVER
0 POKE o O PEEK ouT
P PRINT p- P TAB - )
Q PLOT 9 Q@ <= SN ASN
R RUN F R < INT VERIFY
S SAVE s S NOT RESTORE I
T RANDOMIZE t T >  RND MERGE
u u U OR  CHR$ |
vV CLS v Vv /  LuST FLASH
W DRAW w W <> Cos ACS
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MpogonxeHne Tabn. 2.4

1 2 3 45 °* & 7

X CLEAR x X £ EXP INK

Y RETURN y Y AND STR§, [

Z COPY z Z LN BEEP

0 0 .0 DELETE _ FORMAT *

1 1 1 EDIT ! DEFFN *

2 2 2 CAPS @ FN *
LOCK .

3 3 3 TRUE # - -_LINE.~
VIDEO

4 4 4 INV. $ OPEN# *
VIDEO

5 - 5 5 & % ° CLOSE# *

6 6 s 4 & MOVE *

7 7 7 1 ’ ERASE

8 8 8 = ( POINT

9 9 9 GRAPHICS ) CAT

* CumBonbl BepxHero. pAga- (UudpoBbie Knaewwk) B PacwWUpPEeHHOM
KomaHgHom pexume (Kypcop "E”) Haxumalotca He ¢ "CAPS SHIFT”, a
c "SYMBOL SHIFT”.

CocTaBneHue W pepakTMpoBaHue Nporpamm

N3BM “Cnektpym” MoxeT paboTaTtb B Pexume HenocpeacTBEHHOro

. MCNOMHEHNA KOMaHA 1 NporpammHom pexuvme [15].

\

B nepsom pexvmMe KomaHAbl BbINONHAIOTCA NOCNE HaXaTHA Knasuium
"ENTER” u nocne wuchoNHEHWA B NamATH KOMMbIOTEPA HE XPaHATCA.

.B cnyvae Heo6xoanmOCTH NOBTOPEHNA KOMaHAbl oHa CHoBa HabupaeTcA

¢ knaeuatypsl (PRINT 2+2 <ENTER >4 OK. - onepauuA Bbiacnenus
2X2 = 4, kommeHTapuit O.K. - o’ked). MpAMaR KOMaHaa MOXET COCTOATL
M3 HECKOMbKMX KOMaHA,: KOTOpbie PasgenAloTcA faBoeTouvem (Hanpu-
Mep, cospaHue Tabnuubl KeagpaToB uenbix uucen or 1 go 20
FORi=1TO0 20: PRINT i, i *i: NEXT i) [15].

Bo BTOPOM pexume KomaHgbl 3aNUCbIBAIOTCA B BMge CTPOK Npo-
rpammbl, HaynHalowmxcAa ¢ Homepa. CTpoku B NporpaMme pasMewanTcAa
B NOpAAKE BO3pactaHuA HoMepoB. Kak Npasufio, CTPOKW Mporpammbi
HyMepyloT yucnamu yepes gecatok (10, 20, 30,...). 3To gaeT BO3MOX-
HOCTb N1lerko BCTaBMTL NPOMNyWeEHHyKw CTPOKY B nporpammy. Jencr-
BUTENLHO, 4TOGbI BCTABUTL CTPOKY MEXLYy CTPOKaMn 1 ¥ 2, UX HyxXHO
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nepeHymepoBatb, a 4Tobbl BCTaBUTb CTPOKY Mexay cTpokamu 10 u 20,
RoCTaTOYHO HOBOW CTPOKE NpucBONUTL Homep ot 11 go 19, Hanpumep 15,
B nporpamme N3BM "CihiekTpymM” HOMEp CTPOKNM MOXET ObiTb B MHTEp-
Bane ot 1 g0 9999. B ogHoiA CTPOKE MOryT GbiTh 3anNMcaHbl HECKOMLKO
KOMaHa Wi onepaTopos,. KOTOPbIE AOMKHbLI Pa3fgenATLCA QBOETOYMEM.

. Ecnu. HabpaHa ctpoka ¢ Homepa N, n ctpoka ¢ Takum Homepom
B Mporpamme yXxe MMeeTcA, To nochie HaxaTuA Knasuww "ENTER”
HOBaA CTPOKA BCTAaHeT Ha CBOE MECTOo B Nporpamme, a ctapaR Gyper
yHuytoXeHa. Takum o6pasom, ANA CTUPAHWA HEHyXHBIX CTPOK gocTa-
TONHO HaGpaTb HOMEp CTPoKM, Nognexawei yHUYToXEeHUI0, n HaxaTs
"ENTER".

Nporpamma 3anyckaetcA komaHgo# RUN. Nocne otpaGoTtkn npo-
rpamma ocTaetcA B NamATW (B OTIMYME OT NPAMOKA KOoMaHgbl) U MOXeT
ObiTb MHOroKpaTHo nosTopeHa. McnonHenne paGotaiouiedt NPoOrpammbl.
MOXHO npepaatb KomaHpoit BREAK. Ecnu Heob6xoaumo BHECTHW uame-
HeHne B nporpaMMy, To ee cheayeT ocTaHoeuTb (komaHpod BREAK),
3atem KomaHpgo#t LIST (unm LIST N) swiBectu TeKcTt nporpaMMbn Ha
3KpaH 1 BLINONHWUTL PefaKTUpoBaHMe. .

Tak kax M3BM "Cnextpym” uMmeeT CTPOuHbIA nporpammnuﬁ
peaakTop, NoNb3oBaTeNs MOXET PERAKTUPOBaTL (MepepensiBath)
Kaxayio CTPOKy OTAefNbHO. ANA PEAaKTUPOBAHUA CTPOKM.OHA Bbi3bIBAETCA
B NO3WUNI0 PeaaKTUPOBAHWA, PACNONOXKEHHYI0 B HWKHEN 4acTn IKpaHa.
Hanpum@p, HyxHO ycCTpaHuTb OwMOKy B pabotawuwer nporpamme.
Mocne ocrvaHoBKkM Nporpammi (komaHgo# BREAK)' gaetcA Komawpa
LIST anA neyatn TeKkcta Ha akpaHe. Ecnu TeKcT nporpammbl ANWUHHBINA,
TO OH BECb He NnomelwaeTcA Ha 3kpaHe. Moatomy nocne 3anonHeHuA
TEeKCTOM 3KpaHa pacnesatka npeKpaTWTCA, M NOABMTCA 3anpoc
SGROLL ?. Mpu Hanuyuu Ha aKpaHe CTPOKKM, KOTOPYIO HyXXHO Nepeaenars,
chegyer B OTBET Ha 3anpoc Haxats knasuwm N (Het) unn BREAK, a npy
OTCYTCTBMM CTPOKM Ha 3KpaHe — HaxaTb Niobylo Apyryl Knasuwy,
‘pacneyaTka TeKcTa NPorpaMMbl Ha 3KpaHe Gyaer NROAONKATLCA A0
nonyyeHuA osepegHoro sanpoca SCROLL 2.

Korpa HyxHaAa cTpoka HaigeHa, Heobxogumo noaBecTn K Hen
Kypcop, UMeIoWUiA Bug CTpenkn “>" n nepemewaembli KypcopHbiMm
Knasuwamm ("CAPS SHIFT 6” - sHun3; "CAPS SHIFT 7” - Beepx). Ecnu
nporpamma afIMHHaA, To uenecoobpasHee cpasy obpatuTbCA N0 HoMEpPy
cTpoku N KomaHpoW LIST N u B otBeT Ha 3anpoc SCROLL ? Haxartb
knasuwy "BREAK”. Moclie atux ohepauuit Kypcop ”>" cpasy 6yaet *
YCTaHOBNEH NPOTUB HyXHOA CTPOKM.

3arem HaiijeHHaA CTPOKa BbI3blIBAETCA B NO3ULUI0 PERAKTMPOBAHUA
npu nomoww Kmoyesoro cnosa EDIT (CAPS SHIFT 1). Ctpoka nosto-
PAETCA- B HWXHEA 4acTW 3KpaHa. 3aeCb MQXHO BHOCHTb B CTPOKY.
W3MEHEHWA, [INA ypaneHnA m3 CTPOKKW HEHyXHbIX CHMBOROB cheayert
YCTaHOBUTb Kypcop B CTPOKE C MOMOLYbI0 KypcopHbix Knaeww (“CAPS
SHIFT 5’ - Bneso; "CAPS SHIFT 8" - BnpaBo) crnpasa oT cumBofa. u
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HaxaTb knasuwy "DELETE” ("CAPS SHIFT @ ”). Beog HoBbix cumBONOB
W KNoYeBbix CNOB NPOU3BOAUTCA NO MECTy ycTaHoBKu Kypcopa. Ecnu
OTPeAaKTUpoBaHHaA CTPOKA HE COJEPKMT CHHTAKCUYECKMX omuopx,
To nocne HaxartuA Knaesuwm "ENTER” oHa 3aiimer cBoe mecto B Npo-
rpamme. Mpu HEOBX0ANMOCTH BbI30Ba (ParmMeHTa NPorpammbl, KOTOPbIH
nocnegHMM pefaKkTMPOBANICA WM BBOAWICA, HYXHO Cpasy HaxaTtb
knaBmwy “ENTER”. TaKkoi npuem coKpalwjaer BpemA Noucka HyxHOW
CTPOKM. ,

CywecTayioT apyrue moauduKaumu pepaktopa Bepcuu beiicuka,
Hanpumep beta beiicux (Bepcuu 1.0; 1.8; 3.0), sarpyxaemoit ¢ Kaccertbl.
Jta BepcuA obecneynsaer 3dpdeKTMBHOE pefaKkTHpoBaHue nporpamm
(nmeeT aBTOHymMeEpaumio CTPOK, BO3MOXHOCTL NepeHymepauum CTPoK,
KomaHgy EDIT N gna HemepneHHoro peaakTupoBaHuA- CTPoku N, BO3-
MOXHOCTL GbiCTpOi nepebpocku Kypcopa, OTNajoyHbie onepaTops,
AONONHMTESNbHBIE ONEPATOPbl OPraHu3aumn LMKNa, BOIMOXHOCTL paboTs!
‘C “OKHamu”, pa3BUTble CPEACTBa CTPYKTYpHOro MNporpammupoBaHuA
" (Npouenypsl M Apyrue yaobHbIe GyHKuuM v Nporpammsi) [ 15].

OcHoBbl  NporpammuposaHua "[22]

YcnosuA. fpoctediwmm ycRoBuem fipu « BuiNONHEHUM NPOrpaMmbl
'MOXET 6biTb CpaBHEHME ABYX YMCen unu AByXx CTpoK. fpu 3tom yucna
MOryT GbiTb paBHbl UMK OAHO GOMble APYrOro, @ CTPOKM PaBHbl MMM
oAHa cregyert nocne fpyroi B and)asuTHOM NOPAAKE.

3HaKn ycnoBuA HabMpalTCA Ha Knasuatype cne,qylomuM obpa3om:

> (6onbwe) - "SYMBOL SHIFT" BMecTe ¢ T

< (meHbue) - "SYMBOL SHIFT” Bmecre ¢ "R”;

<= (MeHbwe nnm pasHo) - "SYMBQL SHIFT” Bmecte ¢ "Q” (Henb3a
Habupatb < u =);

>= (Oonbtue “nu paBHo) - "SYMBOL SHIFT” smecte ¢ "E”;

<> (He'paBHO)- "SYMBOL SHIFT” BmecTe ¢ "W”.

i Hanpumep, BbipaxeHua 2 < 3, § > -8 UCTUHHbI, a BbIPAXEHUA
7>9, 2<1 NOXHBI.

B onpegeneHHbix Mectax nporpamMmesl KOMMbIOTEP AOMXKEH Npu-
Humath peweHne o panbHeiwem .xoae BbiMUCAEHMIA. Mpu BbINOAHEHUMU
ycnoBuit ncnonbayetcA onepartop, peanusylmii hopmy:

IF — HexoTopoe ncTuHHoe unmn noxHoe Boipaxenue, THEN - Hekotopoe
Aeiicteue. s

Huxe npusogutca nporpamMma wrpbl ANA AByX 4€NOBEK, peanu-
3yowan onepatop ycnoswA.IF... THEN (anA peanusauun NporpamMmbl
Heo6xoaumMo pate KomaHgy NEW, a 3atem Habpath W BbiNOAHUTL
nporpammy); ‘

16 REM GUESS THE NUMBEK (YFARMBAHUE YWCHA)

20 INPUT A:CLS

30 INPUT “GUESS THE NUMBER™ ,B (YTARMITE YWCHO)
40 IF-A=B THEN PRINT “THIS IS CORRECT" :STOP

S0 IF B(A THEN PRINT “THI® I8 TOU BMALL, TRY AGAIN"

60 IF B)A THEN PRINT “tHIS IS TOU BIG, TRY AGAIN”
70 GOT0 3o
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Takum obpasom, onepatop IF umeer dopmy

' IF YCNOBWE THEN...
rpe ...” - nocnepoBarensHOCTL ONEPaToOROB, pasfeNeHHbIX ABOETONUEM.
Ecnn "YCIIOBUE” ucTMHHO, To BLINOMHAKTCA ONEpaTopbi, Cneayioume
nocne THEN, B NPOTMBHOM Cllyyae OHW MrHOPUPYIOTCA (MPOMYCKaTCA)
1 Nporpamma BLINONHAETCA 40 CNERYIOWEro oneparopa.

Luknbl, 3HAYMTENBHO YNPOWAIOT NPOrpammy NPUMEHEHNA UMKNOoB
NPU MHOrOKPaTHbIX BbIYUCNUTENLHLIX ONEpauuAx. [ANA opraHu3auumn
unMKnoB ucnonblywT onepatop FOR, obwaA gopma 3anucu Kotoporo
chneaywan;

FOR "YNPABNAEMAA NEPEMEHHAR” = "HAYANBHBLIE 3HAYEHWUA”

TO "NPEREN" STEP "WAI NPUPAILEHMA"

3pecb "HAYANBHbBIE 3HAYEHWA”, "NPEAEN”, " WAT NPUPAUWIEHUA"
€CTb BbipaXEHUA, NDUHUMAIOLME YUCNOBLIE 3HAYEHUA.

Hanpumep, nporpamma, NoACYATLIBAOWAA CYMMYy BBOAWUMbIX NATK
wucen, byaer

10 LET TOTAL=0

20 FOR C=1 10 S

30 INPUT A

49 REM C=NUMBER OF TIMES THAT A HAS BEEN INPUT SO FAR
5¢ LET TOTAL=TOUTAL+A

40 NEXT C

70 PRINT TOVAL

B avo¥ nporpamine "C” - ynpasfnAwan nNepeMeHHaA uukna
(nofixHa uMmeTL MMA B ogHy Gyksey). “C” nocnegosarenbHo NpuHUmMaer
3HayeHmA 1, 2, 3, 4, 5 (npepen-KoHeyHoe 3HayeHwe yrMpasnAowen
nepemeHHoOW UMKNA) M NPU KaXKAOM NPOXOAE BbLINOMNHAIOTCA CTPOKK
3¢ ,4¢ , 5¢ . Nocne Toro kak nepemeHHan "C” NpumeT NATOE 3Ha4YeHHe,
BbINONHUTCA 70-A cTpoka. B nporpamme npupaweHue 3HaueHuA nepe-
MeHHOM "C” cocrtasnAeT 1. 310 3HAYEHNE MOXHO M3MEHWUTb, NCNONb3YA
ykasaHue. STEP kak yacTb onepatopa FOR.

3710 AEMOHCTpUpYeT Nporpamma, BuiBoaAWwan wicna or. 1 ao 10 8
vbbiBalLieh NocneposarTenbHOCTU.

.10 FOR N=10 10 1 STEP -1
20 PRINT N
30 NEXT N

Modnpozpammel. ANA ypo6cTBa BLINONIHEHUA NpOrpaMmmbl MHOrAa
uenecoobpasHo parmeHTL NporpamMmel NPEACTaBUTL B BUAE OTAENbHbIX
YacTei (Noanporpamm), N0 HECKONLKO Pa3 UCMONb3yEMbIX B Pa3NUYHbIX
mecTax nporpammsl. ANA Bbi3oBa NOANPOrpamMM MCNONL3YKTCA onepa-
Topbl GO SUB (GO TO SUBROUTINE) 1 RETURN B dopme GO SUB N,
rae N - Homep NepBoii CTPOKK B NOANPOrpamme,

Mpn ucnonb3oBaHuu 3TOro onepatopa KomMbioTep 3aNomMuHaeT
cnepyiowmii nocne GO SUB onepatop, KoTopoMy v nepegaetcA ynpas-
NeHue nocne BbINONHEHWA Noanporpammbl. PeannsyercA 3to nNyTem
nomeweHWA Homepa onepatopa (agpeca Bo3spata) B cneuuwanbHylo
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o6nactb NamATK, HasbiBaemyiw GO SUB ctex. Komanga RETURN Bbi6u-
paeT BepxHnii agpec Bo3spata u3s GO SUB cTek n npogonxaer Bbinof-
HeHWe nporpammel ¢ onepatopa, cheayouero nocAe oneparopa ¢ 3TUM
Homepom. Mognporpamma MOXKET Bbi3blBATh APYrMe NOANPOrpammbl M
Takxe camy ceb6A (HasbiBAaeTCA pPEKypCWBHOW Noanporpammoi).

Onepatopsi READ, DATA, RESTORE. [ANR 3KOHOMWW BpEMEHM
MHOT 4a MOXHO UCNONb30BaTL 3TU ONepaTepsl BMECTo onepatopa INPUT.

Oneparop READ cOCTOMT U3 cnoBa "READ” n cnucka NEpeMeHHbIx,
pa3sgeneHHbix 3anATbiMK, 0COGEHHO 3(MeKTHBHO ero Wcnofb3oBaTh,
Koraa BBOAWMDBIE 3HAYyeHWA NPUCBAVBAKTCA NepemeHHbiM. HaRpnmep:
10 READ A,B,C
20. PRINT A,B,C
30 DAlA 10,20,30
40 STOP : . -

B 3voii Nporpamme KomNbIOTEP MWET BENMYMHBI nepemeHHbiX B
yTBepxaeHun onepatopa DATA.

OnepaTtop DATA He ABRAETCA yNpaBAOWMM 1 BbINONHAETCA TONLKO
B nporpamme. Onepartop DATA - 370 CMIMCOK 3Ha4YeHuiA (YUCNOBLIX MM
CTPOuHbIX), pa3geneHHbix 3anATbimu. B npouecce pabotsi Komnbotep

- BoibupaeT nepsoe 3HayeHue U3 cnucka oneparopa DATA ANA BENU4MHbI
u3 onepatopa READ, 3atem oH GePer BTopoe 3HAYEHME W3 cnucka
onepatopa DATA. Takum o6pasom, BbiGMpaemble NocnegosarenbHo
onepatopbl READ. o6pabatbiBalTCA u3 cnucka onepatopa DATA.

Onepatop DATA MOXET TaKxKe COAEpXaTb U CTPOYHbIE nepemeHHsbie.

Onepatop RESTORE ucnonb3y€IcA ANA opraHusaumu " nporpamm-
Horo nepexoga AnA DATA-cnuckoB. B 3tom cnyyae wucnonbayerch
ofepaTtop RESTORE c yKka3saHuem nocfe Hero Homepa CTpokW C onepa-
Topom DATA # BCe .focneposaTenbHO BCTPeYaluwuecA 8 Nporpamme
onepatopb! READ BBOAAT aaHHbie NOAPAA, HauvHaR c Nepsoro onepa-
Topa DATA.

ApugmeTuyeckue onepayuu. Kpatko paccMoTpum Ttakue dpudme-
TUYECKWE onepauuu, Kak CROXEHHe (+), BblynTaHME (-), YMHOXEHWE
(*) n penenne (/). Criegyer NOMHWUTb, 4YTO ONEPAUUN YMHOXEHWA U
AENEHUA UMEIT NEPBbIA NPUOPUTET, & CAOXEHNA N BbIYUTAHUA ~ BTOPOM.
“OTHOCUTENBHO. APYT APYra YMHOXEHWE W fefeHue wmenT PaBHbIe
npuopuTeTbl. JTW oNepauuu. BLINONHAKTCA NochegoBaTeNbHO cnesa
Hanpaeo (a2 3aTeém TaKxe BLIMONHAKTCA ONEPAUUN CNOXKEHUR W BblYn-
TaHmA). JINA 3a8aHNA NPHOPUTETA HA KOMMBLITEPE UCMIOL3YNTCA Yncha OT
1 po 16. ‘Hanpumep, onepauun "« ” ”/” umelT Npuoputer 8, a "+”,
=" ~ 6. 370 XECTKN NOPAAOK BLIYUCIIEHNA, €r0 MOXHO U3MEHUTHL C No-
Mol CKQBOK. B 3ToM cnyuae BbipaxeHue B CKOGKax BbiYUCSIAETCA
nepsbimM, @ 3aTém NoNlyyeHHoe 4ucno NoactaenAeTcA B obwee Bbipa-
xeHue. ’

Mpuseaem Npumep apupmeTuyeckon onepauuu:

LET TAX = SUM * 15/100 - 10.
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3710 03Hayaer: 3HayeHwe NepeMeHHol ¢ umeHem “"SUM” cnepyert
yMHOXuTb Ha 15, pasgenuts ero Ha 100, a 3aTem oT NoNy4YeHHOro Yucna
OTHATL _10.

MoxHO MCNONb30BaTL ONEPaunio CNOXEHNA ANA CUENNEHUA CTPOK
(KOHKATEHUUM) B BLIPAKEHUAX.

Tlpu pa6ore ¢ N3BM cnegyet NOMHUTL, YTO KOMNLIOTEP UCNONb3yeT
apudmeTuky c Nnasaowen TOYKOW (3aNATOW), Npu 3TOM pa3nnyHbie
4acTu yucha (maHTUCCa W NOPAROK) XPAHATCA B OTAENbHbIX GadTax.
370 NPNBOANT MHOrAA K HETOYHBLIM PE3yNbTaTaM Aaxe AMA Lenbix Yncen.

®yHxyuu. DyHKuuw, ncnonbayemsie B belicuke LEN, STR$, VAL,
SGN, INT, SQR, DEF, FN - 310 "3awwuTbie” B beiicuk-cucremy noanpo-

- FpaMMbl, KoTopble, NONyYaA 3HaYeHUA (apryMeHThbl), BbiAaT pe3yfbTaTbl

OyHKUMM WUCNONb3YIOTCA B  MaTEMAaTUYECKOM BbiPAXEHUM MNPOCTbIM
BKMIOYEHNEM B HEro UMEHW (yHKLMWM C NOCNeaywmumMm aprymenraw.
KpaTko ‘paccMoTpum 3Th ¢yHKuuA.

OyHKkuuA LEN onpepenset pgnuMy 3agaHHOro B HeW CTPOKOBOMo
aprymeHTa B cxmsonax.

"~ OyHkumA STR$ ApeobpasyeT—4ncfio B CMMBOSbHBIA Kog, aHafo-
rmyHbIA hopmarty BbiBoga yncna onepatopom PRINT.

OyHKumio VAL MOXHO MCNonb3oBatk B AByx ClyyadAx: Bo-NepsbiXx,
KaK (yHKuuO, NO3BONAKWYI0 06paTUTLCA K apyro# diyHKkummu (STRS) u
npeobpasoBatb CTPOKY B 4MCNO, BO-BTOPbIX, Kak ¢yHKkuuio VALS, B
KOTOPOW W apryMSHTOM, M pe3ynbTaTom ¢yHKUuMM ABNAETCA CTPOKa.
cumBonos (oHa pabotaer Kak VAL, npumeHAeman asaxpbl, packpbiBas
BCE KaBblyKu B CTpoKax).

®yHkuma SGN npepcrtasnAet coboit Tak HasbiBaemylw martematu-
YECKYI0 (QYHKUMIO CUrHym (3HaK). B 3Tol yHKUMM aprymeHT n pesynb-
TaT=4ucna. Pesynbtat tyHKUMKM paBeH:

1, ecnu aprymeHT nonoxutene; N

@, ecnu aprymeHT paBeH @ ;

-1, ecnn -apryMeHT oTpuuatenex.

OyHKunA -ABS npeoGpalyeT aprymMeHT B NONOXWTENLHOE YMCIO.

®yHKuuA INT npeobpasyet apobHoe wacno B8 uenoe nyrtem
ot6pacbiBaHMA APOGHOHA  yacTn wucna.

OyHkunA  SQR  BbiyMCNAGT  KOpEHL  KBagpaTHbid M3 4ucha.

MNonb3oBaTens - MOXXET cam onpeaennts ANA CEOA KaKylo-Mmbo dyHK-
umio, ykasas FN n nma 3tol dyHKuuu (6yKBa NPU YACNOBOM aprymeHTe;
Gyka W $ Npn CTPOKOBOM aprymeHTe). AprymeHTol B (yHKUuK FN
NOMXHbI GbITb 06A3aTENbHO 3aKNoyeHbl B CKO6KM. MoxHO Takxe onpe-
AenuTL ¢yHKumio BBOgOM onepatopa DEF B Hekotopom Mecte npo-
rpaMmbl. '

-Matemaruyeckue @yHKyuu. B Asuike belcuk mcnonv3oBaHbl cne-
aywowme matemarnyeckue QyHKuun: Bo3BeaeHne B CTENEHb **, BbIYWC-
nexne sHayeHuA 1 - Pl akcnoHeHTbl EXP, norapupma LN, tpuroHome-
Tpuyeckux dyHkumi SIN, COS, TAN, ASN, ACS, ATN. 3anuch Takux
BhpAXEHWIi Ha belicuke oueHs NpocTa. Hanpumep, BblyUCTEHNE
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23 Gyaer: 2++3, Boobwe Npu Bo3BEAEHWM uMCNa B CTeNEHb cneayer
NOMHUTL, BO-NEPBLIX, YTO 3Ta ONEpauyuA umeer Gonee BLICOKWMA MpUO-
pUTET, YemM onepauuR YMHOXKEHWA, BO-BTOPbIX, 3HATb Clepyiowue
npasuna: A« @ = 1

A+ (-B) = 1/(A+B)

A (1/8) = A

Aiﬁ(BiC)-_—(AiﬁB)ttC

An -n=1/A
+(1/2)=SQR A

Mpu Bbwncneunu TPUrOHOMETPUYECKUX (PYHKUUA HAZ0 MOMHUTL, 4TO

SIN (A+2 PI) = SIN A

COS(A+2+Pl) = COS A

Cnyyaliubie yucna. ANA NONy4YEHWA chyyaiiHbix Yucen ncnofbsylTeA
dyHKumAa RND u Kmoyesoe cnoso RANDOMIZE. Hanpumep, nofyyeHue
chnyvaitHoro wucna B uHtepsane ot 1,3 go 2,0 6yager 1.3 + 0.7 « RND.

Cnoso RANDOMIZE wcnonb3yeTcR ANA  yCTaHOBNEHWA Havana
nocnenoBaTenbHOCTHU CllyyaiiHbix Yucen AnA dyHkuun RND.

Maccussbl. Onepatopom DIM ¢opmupymcn MacCuBbl Yucen, Bbi3bl-
Baemuie u3 namAtn NIBM, cneyuansHo pesepsupyemoii Noj Macce.
MNepemeHHbie B Maccuee ABNAIOTCA €ro 3NEMeHTaMM, o6naaalT obwum
MMEHEM ¥ Pa3NMYalTCA TONLKO WHAEKCOM (HOMEPOM, 3anMCbiBaeMbiM
nocne umeHu). ONEeMEeHTbl MacCMBOB HA3LIBAIT WHAEKCHUPYEemMbiMK
nepemeHxHbiMU. Hanpumep, umeetcA chincok u3 10 wucen, onuceiBaowmx
KaKne-nm6o o6bekTbl. [NA pasmeweHnA aaHHbIX B KomNbioTep Heob-
XOAVUMO 3anucaTthb:

10 FOR N=1TO 10

20 READ B (N)

30 NEXT N

40 DATA 10,25, 17, 16,12, 20, 8, 17,3

Onepatop DIM B(1¢) ‘onpeaenser maccue c umeHem B u pas-
mepHocTelo 10 (1.e. 10 uHaeKkcupyembix MepemeHHbix B (1), B (2), ...,
B(10)) w npuceaMBaeT BCEM 3NEeMeHTam maccusa 3HaueHue O .

MoxHO TaKxe BBOAUTL ABYXMEPHLIE WAN TPEXMEpPHbe MAacCHUBbI.

Nyctb cnegyer cpopmupoBate AByxMepHblii maccus C c pa3mep-
HocTbio 3 u 6: DIM C (3,6). 3To paer 3+6 = 18 uHgexcupyembix nepe-
MEHHbIX:

1

c(,1), CM12),..., C(16)
C@1, C@22,..., C(28)
C@31), C@B2),..., C(38).

TpexmepHbiii MaccnmB MOXET  (GopmMHUPOBaATLCA N0 CREAYIOWEMY
anropuTMy: HOMEP CTPaHuubl, HOMEp CTpoku, Homep cronbua.. Moryr
ObiTE TaKxke CTPOKOBbIE MAccHBbl. CTPOKM B TaKux Maccueax oymya-
IOTCA OT CKaNApHbIX TEM, 4TO WUMEIT (PUKCUPOBAHHYI' ANMHY, a Npu-
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CBauBaHWe MM 3HaYeHWA OCYWECTBAAETCA G yCeyeHWem cnpasa unu
AoGasneHuem a0 NOMHoR ANMMHLI Mpobenamu. UMA CTPOKOBOro maccuea
obpasyertch - gob6aBneHem cnpaBa K WMEHW crneuuansHoro cumeona
$ [22].

Jlozuyeckue onepayuu. Hucha, CTPOKM, BLIDAXEHWA MOryT CBA3bI-
BaTLCA Noruyeckumu dyHKumAmn AND ("W”), OR ("WIU”) u NOT ("HE”),
OyHKUMA OR MMEEeT HU3WWK NpropuTeT, 3aTeM WUayT dyHKuum AND u
NOT. Buipaxerine "U” cooTBETCTBYET HEKOTOPOMY BLIPKEHWIO MCTHUHBI,
€CNW UCTMHHLI o6a 3TuxX BbipaxeHnA, Hanpumep, X B BbipaXeHun

IF A$ =" YES’ AND X> @ THEN PRINT X

GYAET HanevaTaHo ToNbKo, Korga A$ = 'YES' nX> 0. Buipaxetue "UNIN"
COOTBETCTBYET HEKOTOPOMY BbIPAKEHNIO NCTHHBI, €CNIM UCTMHHO XOTA Gbi
'0AHO 13 3TUX BbipaxXeHui. Buipaxerue “HE” (oTpuuaHue) HCTHHO, ecnu
NOXHO Ccamo BbipaxeHue u HaoGopor. OTMETUM .TaKxe, 4TO MOXeT
ucnonb3oBaTbCA ychioBue "< >, Kotopoe 06paTHO ‘B NOrMYECKOM
CMbicnie ycnouio =", T0 ecTb:

A<>B Toxe, ytou NOTA=B
NOT A <> B to xe, ytou A=B,

Ctpoku cumeonos. AnA onpepeneHnA NoacTpok (Hekotopoi nocne-
AOBATESILROCTH CUMBOMOB W3 CTPOKK) CyuiecTeyeT peiicTeue, Hasbi-
Baemoe ceyeHuem. Obwana d¢opma 3anucu

"CTPOKOBOE BbIPAXEHME” ("HAYATO” TO "KOHEL").

Ecnn onyweHo "HAYAJIO”, To no ymonuaHmio nogpasymeBaercA 1,
ecnn - "KOHEL”, To nogpasymeBaeTcA anuHa Bceid cTpoku. Hafigumep,
chepylouiee BbipaxeHne UCTUHHO:

"ABCDEF” (270 5) = "BCDE".

Cnegyet NOMHUTL TaKxe Takvue NpaBuna onpeaesieHuA NOACTPOK

= "HAYANO" n "KOHEL"” ponxHb HaxoauTLCA B fpeaenax CTpokn,
nHave Gyaer.ebigaHo coobuieHne o6 ownbke;

-ecnn "HAYANO” Gonbwe, yem “KOHEL”, nu6o o6e rpaHuubi
nexar 3a npegenamu cTpokw, TO pe3ynbtatom OyaeT NycTam CTPOKa;

- "HAYAJIO” » "KOHEL” He moryT GbiTe oTpUuaTenbHbIMK, uHaye
BbigaeTcA coobuieHne ”B INTEGER OUT OF RANGE”;

- MOXHO NPUCBanBaTL 3HAYEHWUA NOACTPOKE,

MocnegHee peiicTene, HasbiBaemoe NPoKpycTuaHom, obecnewnsaer
cnegytoulylo 0COGEHHOCTb .MPUCBOEHMA, 3HAYEHWA MOACTPOKE: ANMHHbIE
AaHHbIE YCEKalTCA cnpaea, a KopoTKue fONONHAITCA NpoGenamu Ao
ATMHBI NOACTPOKK.

MoxHO ucnonLsosarb CKOOGKU, 4TO NO3BONAET BLIYACNATL 3HaYeHWe
CTPOKOBOro BbipaXX@HUA nepes TeMm, Kak Opatb cedeHue. Hanpumep:
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"ABC" + "DEF” (170 2) = "ABCDE”
("ABC” + "DEF") (170 2) = "AB".

Ha6op cumsonos. byksbi, undpsl, 3Haku NyHKTyaun 0603Ha4aKTch
cumBonamMu 1 obpasylT andasut (HaGop CHMBONOB), WCNOMbSyeMbIA
KomnblTepoM. OTaenbHbE CUMBOMLI, Ha3bIBaEMbie 3HaKami, obpasyioT
uensie choa (PRINT, STOP u 1.n.),N3BM "Cnextpym” ucnonssyer 256
cHMBONOB C Kogamu ot @ po 255, inA npeoBpa3oBaHuA U3 CHMBONLHON
GOPMbI BO BHYTPEHHIOO KOAOBYIO M HaobopoT cltyxaTr pse QyHKuuu
CODE u CHRS. ’

®yHkumA CODE npumeHReTCA K CTpoke CMMBONIOB W Bo3spaulaeT
KOA BHYTpEHHero NpeacTaBfiEHUA NEPBOro cHmeona B cTpoke nau @,
ecnn cTpoka MycTaA. oY

OyHKumA CHR$ NpuMEHAGTCA K unCNy M BO3BPAILAET OAUH CMMBON,
KOA KOTOPOro NPEACTaB/NIeH 3TUM YUCAOM. )

Cnegytouiaa NPorpamma BLIBOAUT BECh OTOBPaXEHHLIR CUMBONBHBIA
Habop:

10 FOR A =32 TO 255 : PRINT CHQS_ A; : NEXT A o

3Tn cumBeonbl, Kpome 3HakoB £ (pyHT) 1 ¢ , oGpasyioT Kog ASCIIL
Nepsoie 15 cumBONOB - 3T0 yepHo-Genbie 3Hauku, UCNofNb3yembie ANA
n306paxeHUA PUCYHKOB. X MOXHO BBECTU C KNaBuatypbi, MCNONb3yR
rpaduyeckuin pexum (Npu Haxatuu Knasuw "CAPS SHIFT 9” xypcop
M3MEHUTCA Ha < G > n undposbie knaBuwm c 1 No 8 BbigaloT rpaguveckue
CMMBOfbI, 0603HaYEHHLIE Ha Knasuwax). Mocne rpaduyecKux cUMBONOB
Ha KnasmuaType pacnonaralTcA cumBeonbl angasuta ot A po U. Mpadm-
YEeCKMe 3HAYEeHWA 3TUX KNaeuw MOryT ONpeaenATLCA Camum. NoNb3o-
BaTenem, a 3saTem UCNonbL3oBaTLCA B FPAPUIECKOM PEXUME,

liseta. B N3BM "Cnextpym” uMeeTCA BO3MOXHOCTb BbiBOAa Ha
UBETHO TeNnesn3op BOCbMM UBETOB (BKNIOYAA YepHbit W Genviid) u apyx
ypoeHe#i Apkoctu [19]. Mpn cocraBneHMn NporpamMmbl BLIBOAA UBETOB
MCNOMNbL3YETCA KOAWPOBKa UBETOB: § ~ YepHbii, 1 - cuHuii, 2 - KpacHbIH,
3 - ¢moneToBbiil, 4 - 3eneHbi, 5 ~ ronyGol, 6 — xenTbiid, 7 - Genvii,
AnA yepHo-Genoro Tteneswsopa BuilweyKasaHHLIA PAR MoAanDUUMPYeTCA
B Nepexog Cepbix NONYTOHOB OT YepHOro ao Genoro.

HanomHum, uTo rpagmueckuii akpa umeer 768 noawumit (24 cTpoku
no 32 sHaKomecTa), Kaxaas M3 KOTOpbiX NpeacTaBnAeT coboi MaTpuLy
8x8 nukcenos. 3HakomecTo oroSpaxaer uper ToHa (onepatop INK) u
user toHa (onepatop PAPER). Kpome :-nlg'o, MOXHO chopmupoBaThL
u300paxxeHnA obbivHOH MK NOBLILEHHON ADKOCTH, 8 TaKxe mepualoume
nnu Hemepuawwue. Takum o6pasom, NP (GopMUPOBAHWN usetHoro
n306paXeHUMA  chegyeT  WCTonb3oBaTh  Cneayiowylo  KOAMPOBKY:

1) popmy cumBona anA 3Hakomecta (8x8 nukcenos) onpegenaior
YMCTbIE W 3aKpaweHHbie Toskn (@ - Genan TouKa, 1 - yepHaA TouKa),
ausera ToHa u poHa - onepatopamn INK n PAPER coorBeTcTBeHHo;

2) useta oHa 1 ToHa KoanpylTcA o1 0 4o 7 Kaxabil;
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3) ApKocTs: @ - o6bivHaR; 1 - NOBbLIWEHHaR;

4) mepuaHne: @ - nocToAHHo; 1 - Mepuakpe.

gmemm 3/)9Ce, YTO ANA OfHOrO 3HaKomecTa B 64 NuKcena HeNbak
'YCTaHoBUTL Gonee 0AHOro UBeTa ANA GoHa U ToHA. ITO Takke OTHOCHTCA
K ADYrUM  xapaKTepuctukam  y3oGpaxeHuA (ApKoOCTb, Mepuawp.e).
Leer, ApxocTe ¥ MmepuaHue W306PAXEHUA ABAAIOTCA aTpubyramu
3HaKomecTa (a He oTgenbHoro nukcena). MameHeHne atux arpubyTos
oecneyunsalr onepatopsi INK, PAPER, BRIGHT FLASH. 31 onepatopsbi
UMelT éneayioumii Gopmar: \

PAPER -4ucnoor @ go 7;

INK -wcno ot @ go 7; °

BRIGHT ~y4ucno 0 wwm 1(0 ~ BbiKMoYeHO; 1 - BKAIoYeHO)
FLASH ~uncio @ wnn 1(@ - BLIKNIOYEHD; 1 ~ BKNIDYEHD).

_B xavectse npmepa HWXE NPUBOAWTCA NporpaMma BbiBOga
Komnuorepom Ha UBETHOH Tenesusop BOCbMM UBETOB (BKMoYaA yepHbuii |
u 6enuiif) u AByX ypoBHell ApKocTu:

10 FOR M=0 TO 13BRIGHT ¥
20 FOR N=1 TO 10
30 FOR C=9 TO 7

49 PAPER CePRINT"  “ptREM 4 COLOURED SPACES
50 NEXT CsNEXT NsNEXT M

60 FOR M=0 TO 1:BRIGHT MiPAPER 7 -

70 FOR C=0 TO 3

80 INK CiPRINT C;” 't

99 NEXT CiPAPER @

164 FOR C»4 TO 7

110 INK C3PRINT C3° 3

120 NEXT CNEXT M

130 PAPER 73INK @:BRIGHT ¢

BoamOXHO WCNONb3oBaHME GONbWMX SHCEN, YeM yKasaHo Bbile.
OfHaKo 3To paer apyrod apdext. Hanpumep, Yucho 8 MoxHo ucnosie-
30BaTb BO BCEX 4eTbipex onepartopax, MO3BONAWMX ONpeaenuTsL
3HayeHue paHee yCTaHOBNEHHbIX aTpnOyToB, JleiCTBUTESNbHO, onepaTop
PAPER 8 He u3ameHuT uBeta (oHa (Tak Kak TaKoro useta HeT) y4acrka
M306PaXEHNA, a8 NOMOXET BLIACHUTL 3HaYeHne Npeabigyulero oneparopa
PAPER. Onepatopbi INK 8, BRIGHT 8, FLASH 8 BbigagyT 3HaueHuA
COOTBETCTBYIOUWMX aTPMOYTOB. Yucno 9 MOXET WCnoNb3oBaTbCA Kak
cpeacTBo “"KoHTpacta” Tonbko anA onepatopos INK u PAPER. Mpu
¢opmuposaHun usetcs -onepatopamu INK.u PAPER HeoGxopumo yui-
ThiBaTL cnegyolee: LBeta A0MKHL GbiTb KOHTPacTHbI APYr APYrY; Tak,
fenoMy UBETY MOAXOAAT TeMHble ToHa (vepHbIi, CHHWA, Kpachbiii,
GmoneTosbili), a K YepHOMY UBETY — cBeT/bie ToHa (3eneHbid, ronyGoi,
xeriToiid, 6enpi). LiBer oHa GyaeT KOHTpacteH ysety ToHa B Kaxpo¥
BbLIBOAUMOA No3uunmM. =

Hanpumep, Npu Nposepke paBoTOCNOCOBHOCTH KOMNbBIOTEPA MOXHO
3anycTuTe Nporpammy, ¢opMupyloulylo Ha 3KpaHe aucnnes uBeThble
nonoceb:’ 57
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INK 9: PAPER 8: PRINT AT @, @;:FORN TO 19@¢ : PRINT N; NEXT N

OTMeTUM 31€ecb, 4TO UBETHOW TeneBn3op, BOCNPUHMMAR TpW
OCHOBHbIX LBETA: CHMHWHA, KpacHbIH U 3eneMbid, ocTanbHbie usera ¢op-
MupyeT nytem KombuHauwu OCHOBHbIX usetoB. Ecnu Nopath Ha oauH
y4acTOK 3KpaHa BCE BOCEMb UBETOB, TO WX BCE Mbl He yBuaum (Oyaet
TONbKO TeMmHoe NATHO). OgHaKo Tam, rje UuBeTa YaCTUYHO Haknapbl-
BAOTCA APYr Ha Apyra, Mbi yBWAuM UBeETaBylo ramMmy. B kavectee npu-
Mepa Huxe NPUBOAWTCA TakaAa nporpamma (Komanga INK nofyyeHa c
ucnofbaoBadnem Knasuw “"CAPS SHIFT” n ”9” B E-pexume:

10 BORDER 0:PAPER 0:INK 7 iCLS

26 FOR A=1 TO 6

30 PRINT TAB 6;INK 1;° EJE]...[J[] tREM 18 INK SQUARES
40 NEXT A

50 LET DATALXNE=200

60 80 SUB 1009

76 LET DATALINE=210

80 GO SUB 1000

90 STOP

200 DATA 2,3,7,5,4

210 DATA 2,2,6,4,4

1000 FOR A=1 TO 6

1010 RESTORE DATALINE

1020 FOR B=1 105 '
1030 READ C:PRINT INK C;"[J...[1";:REM & INK SQUARES
1040° NEXT B:PRINT :NEXT A

1050 RETURN

Oneparopbi . INVERSE 1 OVER He ynpasnawt atpubyramm, OfHaKo
onpegenAloT cnocob BbiBoga u3o6paxeHnA Ha akpaH, B atux oneparapax
. UCNONb3yIOTCA 3HaueHuA napamerpo O wom 1. Hanpumep, onepatop
INVERSE ™ o6ecrieunT BbIBOg CHMBONA B HEraTUBHOM (MHBEPCHOM)
-n306paxeHun (Genbim No yepHoMy . GoHy, BMECTO 4epHLIM No Genomy).:
Onepatop OVER 1 o6ecneyuBaer pexwm pacClMpPEHHOro BbiBOAS,
NO3BONAIOWMI HAaKNagbIBaTL CHUMBOMLI APYr Ha Apyra, BbLIBOAWTL
cocTaBHbie CUMBONBI (CTUAM3OBaHHBIE wWpudTLY). Hanpumep, Nporpamma
ANA BLIBOAA roTM4ECKOro wpugta Gynet
10 OVER 1
20 FOR N=1 TO 32

3@ FRINT "0 ,CHRKB""'
4¢ NEXT-N

B 3to#t nporpamme ynpasnaowuii cumson CHR$ 8 Bosspawaer
Ha OAHY NO3ULMIO. o

Onepatopbl INK n PAPER MOXHO MCNONb3oBaTh Kak napameTpbl
PRINT. Hanpumep:

PRINT PAPER 6; "X, : PRINT "Y”.

Takum o6pasom B aTol Nporpamme ToNbko X BbIBOANTCA Ha ENTLINA GoH,
Tak kak_onepatop INK (kak u gpyrue onepavrops) He Aeﬁcrayer
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B HUXHEA 4acTu 3KpaHa, NpegHa3HayeHHO! ANA BBOAA KOMaHA W faHHbIX,
TO ANA U3MEHEHUA uBeToB 348Cb ClyxuT onepatop BORDER "UBET”.

3meHeHne uBETOB MOXHO CAENaTh TaKxe C NOMOLLbI0 yNPaBiAWNX
cumeonos CHR$ 16, ..., CHR$ 21. NMpu 3tom HEo6X0AMMO y4uTbiBaThL
chepywuee cooTBercTauve:

CHRS 16 - INK;

CHR$ 17 - PAPER;

CHR$ 18 - FLASH;

CHR$ 19 - BRIGHT; -

CHR$ 20 - INVERSE;

CHR$ 21 - OVER. - .

Hanpumep, ¢yHuua PRINT CHR$ 16 + CHR$. 9 aHanoruuHa PRINT
INK 9.

Takum 06pa3om, ANA W3MEHEHWA UBETOB MOXHO MNOMNb30BaTLCA
oneparopaMu WM COOTBETCTBYIOWUMKM YNPaBNAIOWMMK CHMBOSTAMM,
KOTOPbIE MCXHO CTaBWTL KaK nocne Homepa CTPOKW, TaK M B KoHue
CTPOKH.

B pacwupeHHom pexume [E] Kypcopa MoXHO Nofib3oBathCA Und-
pamu, Npu 3ToM cNeayer NOMHUTL chepylouwme pekomeHaauuu. Lindpo!
o1 @ go 7 ycraHasnumeaior user onepatopa INK (knasuwa “CAPS SHIFT”
Haxara) u user oneparopa PAPER (knasuuwa "CAPS SHIFT” He HaxaTa).
Mpn HaxaTMn KNaBulWw ¢ COOTBETCTBYIOWNAMM Unpamy GyayT BbiBeaeHb!
cumBonb CHRS 17 n CHR$ KOA UBETA.Ecnun B 310 BpemAa ObiNla Haxarta
knaeuwa "CAPS SHIFT”, To 6yayT BbiBegeHb cumeonbi CHR$ 16 u CHR$
KOA UBETA. -B cnyyae HEoGXOAUMOCTM YHWYTOXEHMA BBOAMMON
uHpopmaumu chepyer geaxabl HaxaTtb knasuwy "DELETE”. Xapkre-
PUCTHKN U306paXeHnA B pacwupeHHom pexume [E]:

”8” paet CHR$ 19 u CHR$ @ - HopmaibHaA APKOCTL;

"9” paet CHR$ 19 u CHR$ 1 - nosbiweHHaA APKOCTL;

"CAPS SHIFT” ¢ "8” paet CHR$ 18 u CHR$ @ - He mepuarwwes;

"CAPS SHIFT” ¢ "9” paer CHR$ 18 u CHR$ 1.- mepuawuwee.

XapaKtepucTtnku nzobpaxeHua B pexume Kypcopa [L}:

"CAPS SHIFT” ¢ ”3” paeT CHR$ 26 n CHR$ @ - o6biuHbiil BLIBOK

"CAPS SHIFT” ¢ "4” paer CHR$ 20 n CHR$ 1 - uHBepCHbii
(HeraTuBHbI#) BbIBOA.

B tabn 25 paHb xapaKTepucTuku n3obpaxeHun, Gpopmupyemoro
Ha 3KpaHe B COOTBETCTBUM C HaxaTnem Knasuw 17 ... "0” n pexumamm
kypcopos [K], [L}, [C}, [G], (E}.

Paccmotpum ¢yHKumio ATTR. OHa umeer cheayowuid ¢opmart:

ATTR ("CTPOKA”, "CTOSBEL")

3HayeHnA napameTpoB GyHKUUK aHANOrMYHLI 3HAYEHUI0 NapameTpos
¢yHkumn AT. Pesynutar (sHaveHuR atpubyToB AnA cooraeTcTBYyOWeR
nosuuuMn 3KpaHa) npepcTaBiAeT COOOW CyMMy Yetbipex Wucen:

1) 128 - 3HakomecTo mepuaiouiee; @ — 3HakoMecTo 06biYHOE;

2) 64 - nosbiweHHAA ADKOCTL, @ ~ 06blYHAA APKOCTL;

3) 8+(KOA UBETA ®OHA);

4) KOA UBETA TOHA. 59
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Hanpumep, 3anncb CTPOKM CREAYIILEr0o COAEPKaHWA: 3HaKOMECTO
mepuaiowee, 06bIYyHO APKOCTH, KENTbIA POH, CUHNA TOH
128 + 0 + (8+6) + 1= 177
B kavectBe npumepa npusesem TaKkxe PpasbuBKy 3KpaHa nop
WaxmaTHyl0 AOCKY. ,

S REM DRAW BLANKBOARD

10 LET BB=1:LET BW=2:REM RED AND BLUE FOR BOARD

15 PAPER BW:INK BBiCLS

20 PLOT 79,128:REM BORDER

30 DRAW 65,0:DRAW 0,-65

40 DRAW —65,0:DRAW 0,65

50 PAPER BB

60 REM BOARD

7@ FOR N=@ TO 3:FOR M=0 TO 3

80 PRINT AT 6+2%N,11+28M;" ~

90 PRINT AT 7+28N,10+2%M; "~

100 NEXT MzNEXT N

110 PAPER 8

120 LET PW=4:LET PB=5:REM COLOURS OF WHITE AND BLACK

PIECES

200 DIM Bx(8,8):REM POSITIONS OF PIECES

205 REM SET AP INITIAL POSITION

210 LET Bx(1)="RNBGKBNR":REM LITTLE LINE 240

220 LET Bx(2)="PPPPPFPP"3REM LITTLE LINE 230

23@ LET Bx(7)="PPPPPPPP":REM BIG LINE 220

240 LET Bx(8)="RNBGKBNR”:REM BIG LINE 210

300 REM DISPLAY BOARD .

310 FOR N=1 TO 8:FOR M=1 TO 8

320 LEF BC=CODE R«(N,M): INK PW,

325 IF BC=CODE “ * THEN GO ‘TO 35@:REM SPACE

330. IF BC)CODE "Z" THEN INK PB:LET. BC=BC-32:REM LOWER
CASE FOR BLACK

340 LET BC=BC+79:REM CONVERT TO GRAPHICS

350 PRINT AT S+N, 9+M;CHRXBC

360 NEXT M:NEXT N

490 PAPER 7:INK @

Onepayuu c 3kpaHom (rpaduka). HanomHum, yTo 4NA OTOGPAXREHUA
rpajuueckodi wuHpopmauump Ha 3KpaHe Tenesusopa MCNONb3YITCA
22x32 = 704 cumBONbHbIE NO3NUMKM, KaXpaR U3 KOTOPLIX NPeAcTas-
nAetcA KeappatoM 8x8 Touex (nukcenos). lukcen sagaercA aBymA
uncnamm, Mepsoe wncno sapaet KoopanHaty X (ysanewue, B nuKcenax,
A0 NeBoi rpaHMubl- aKpaHa), a BTopoe 4ucno — koopauHaty Y. B kom-
noioTepe ANA oToGpaxXeHWA uHhopMauuu "Ha 3KpaHe Tenesmsopa
ncnonbayloTeA, oneparopel PLOT, DRAW, CIRCLE, POINT.

Onepatop PLOT-X,Y"oto6paxaer B ysere (INK) nukcen c ykasau-
HbIMU_KOOpaMHaTamu. Hanpumep, Nporpamma, BbiuepIMBanwan rpagmk
¢yHKumum sin X (X B uHTepsane ot 0 go 2n ), byper *

10 FOR N=0 TO 255

20 PLOT N,B88+80%SIN(N/1208%P1)
30 NEXT N
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C nomouwsio onepatopa DRAW MoxHO 4epTuThb huHmo, 3afaHHyl
B dopme .

DRAW X, Y

Hauanom 3Toi NuHuM ABRAETCA Touka Tekywein PLOT-nosuuum,
Ha KOTOpOW 3aBEpWMICA oguH W3 Npeabiaywmx onepatopos PLOT,
DRAW wunu CIRCLE. To ects onepatop DRAW 3agaeT gnuHy u Hanpas-
fleHne BbIYEPYUBAHUA NIMHUK, HO HE HavallbHylo™ TOYKy. 3aMeTuM, 4To
yCTaHoBKa HayanbHOW TOYKM B NEBLIA HWKHWA yron 3KpaHa NPou3Bo-
autcA onepatopamn RUN, CLEAR, CLS u NEW.

YepTuTb NMHMM MOXHO B UBETE, yCTaHaBNWBAEMOM ANA LENoH
nosuumu (a He gNA oTAENLHOrO NMKCena).

C nomoubio onepatopa DRAW MOXHO Takxke BbIMEPTUTL OTPE3OK
AYrW, UCNONb3yA ANA 3TOF0 AONONHWUTENbHOE YUCRO, 3apatowee yron
atoil ayru (B pagvaHax)

DRAW X, Y, A

3peck, ecim A NonoxuTensHo, ‘7o Ayra BblepyMBaeTCA BIEBO,
a ecnv oTpuuatensHo — Bnpaso. Mpu A = 2n chopmupyerch NonHaA
OKpyXHOCTb. Hanpumep, ecnm 3apaTb HayanbHyw Touky (50, 50) w
KoHeuHylo Touky (75, 75), To nporpamma Bbmepuuaauna NONYOKPYXXHOCTH
oyaer

10 PLOT 507,50 : DRAW 25,25, PI

Oneparop CIRCLE Buuepwaaer NONHLIN_ Kpyr, 3asasaembii Koop-
AuHaTamm ero ueHTpa u paAuycom (CIRCLE X, Y PAANUYC).

llanee paccmoTpuMm onepauun C 3KpaHOM, CO3AaaHHbiM B rpagu-
yeckom pepaktope [22]. YaoGHbIM ABNAEGTCA rpadmyeckuii pepaxTop
ARTSTUDIO. U3o6paxenue, co3paHHOE B peaakTope, MOXHO Bbirpy3uTh
Ha NeHty MartutodoHa B Buge-6noka koo (AnuHoi 6912 Gaiitos),
a 3aTem No Mepe Heo6X0AMMOCTH 3arpy3nTb KoMmaHAowH :

LOAD "” CODE 16384, 6912

Ro aToit KomaHae MOXHO cpa3y 3arpy3uTb W3obpaxeHue Ha aKpaH.
Ho xpaHuTb ero Tam Henb3A. Moatomy usobpaxxeHne MoXHO 3arpysuTb
B NPOW3BONLHOE MECTO NaMATW W Bbi3blBaTh €ro OTTyAa Ha 3KpaH C
nomMoueio Nporpammel Ha beidcuke,

OpHaKo n3-3a OrpaHUyYeHHbIX BO3MOXHOCTEH A3bika beiicuk u306-
paxeHne Ha akpaHe copmmupyetca Gonee yem 3a 20 c. nA GbicTpo#t
3anucK M3o6paXeHnA Ha ‘akpaHe (okono 1 ¢) Heo6XOAMMO BLINOMHUTL
nporpamMmupoBaHne B MalwnHHom Koge. B mukponpoueccope Z80 anA
nepemeuieHnA GNIOKOB B MalMHHOM Koae WmeeTchR KomaHpa LDIR
(ee kog 237,176). - -

Hwxe NpUBOAWTCA Nporpamma ANA BbIBOAA HA 3KpaH KapTuHKK,
xpaHAaweiich no agpecy 30000 (xog 48,117). 3ra nporpamma Bbi3bl-
BAETCA KomaHgoM ,

RANDOMIZE USR 65000 (65000 ~ agpec nporpammbi):
10 FOR I=1 TO 12
20 READ A
30 POKE S9999+1,A
.40 NEXT I ~
50 DATA 33r48:1175110127117105 64123711761 201 63



Ecny B KOMNbIOTEPE XPaHUTCA HECKONLKO M306paxeHwil, To 3arpys-
Ka HyXHOro, Harpumep BTOPOro W3o6paXeHuA, xpaHALWeEracA No agpecy
37000 (xop 136,144), ocywecTBUTCA chegyowum o6pasom: Heo6xoaumo
BuinonHute POKE 65001,136 n POKE 65002,144, a 3atem gaTb KomaHgy

RANDOMIZE USR 65000. ]

C uenbic IKOHOMMM NaMATH KOMNbIOTEPA UCNONbL3YIOTCA ONepayum
“ckaTuA” (komnpeccupoBaHuAy u3oBpaxennA. B kavectse o6GpartHoi
onepauuu WCMoNb3yeTcA npoueaypa AeKomrpeccuposaHuA  K3obpa-
KEHUA,

YkasaHun. ANA peanusaumv pasnuyHbix OCTAHOBOK BbiNOSIHEHUA
nporpaMmel ucnonbayloTcA onepatopsl PAUSE, PEEK u INKEY$ [22].

B cnyyae HEOGXOAMMOCTH 33AEPXKK BLINONHEHMA NpOrpammsl B
TeyeHue N TenesnanoHHbIX Kagpoe wcnonbayetcA onepatop PAUSE N
(N = 0+65535). Yucno 65535 -coorBerctsyer 22 muH, a wncho 0. -
HeorpaHnueHHo GoMbliomy BpemeHu. locne ocTaHoBKM NPOrpammbl
pabota moxer GbiTb BO30GHOBNEHA A0 oxohqarmn BpeMeHu, onpepae-
nexHoro B onepatope PAUSE nytem HaxatuA fioGoit  Knasuwu(kpome
knasvwy "CAPS SHIFT”, BbisbiBatoweit npepblaauue) ‘

OnepaTop PEEK wucnonb3ayerca B nporpammax Mo,qenupoaaﬂun
yacoB (NPUMEHAEMBbIX NPU PasNUYHbLIX ocranpaxax) Hgnpmwep, yucna
PEEK 23674, PEEK 23673 n PEEK 23672 BbigenAlT apeca AYeex NamATi
KOoMNBIOTEPa, C MOMOLLLIO KOTOpbIX Npoucxoaut noacyet 1/50 goneid
cekyHpbl. B kaxgoit u3 3Tux Aveek nogcuuTuisaeTcA cymma ot 0 go 255,
Mocne gocTuxeHnr yucna 255 B NioGoi 3 AYeek oHa cGpaceiBaetch B 0.

Onepatop INKEY$ (6e3 aprymeHToB), CuMTHIBAE€T C KAasuaTypbl.
Hanpumep, npu Haxatiu KaKoi-TM60 Knasmim pesynibTatom Gyaer
CHMBOJI, COOTBETCTBYIOWMIA 3TOH KnaBuwe B pexume. mapkepa < L>,
. WK NycTaA CTpoKa.

MpozpammuposaHue 3eykos. KoMRbloTep cnoco6eH BOCNPOW3BO-
AMTL  3ByKu C nomowbto onepatopa BEEP, sanuch KoToporo. nponseo-
AWTCA chiefyiowumM obpasom:

BEEP N, M

3necb N (npogomxutensHocTb 3ByKa) U M (BbicoTa 3ByKa) — HEKo-
Topbie Yucnosbie BolpaxeHnA, Yncno N 3apaerTcA B cekyHaax, a Bbico-
Ta - B NOAYTOHAX OT OCHOBHOr0 TOHA HOTbI ”A0” : NPYU NONOXKWUTENbHBIX
yucnax — Bblwe HOTH 40", @ NPU oTpULaTENbHLIX — HMXKE HOTHl ”p0”.
Ha puc. 2.5 npusepeHbl 3HaYeHMA HOT OAHOW OKTaBbi, NPUBA3AHHBIE K
K1asuarype goprenuaro. Kak BuaHO U3 pUCYHKa, ANA NONYYEHUA Gonee
BLICOKMX 1 Goneg HU3KnX HOT cneayer NpubasuTb UM OTHATL 12 ann
Kaxioi OKTaBbi BBEPX WK BHM3.

KomnbloTep MOXET MEHATb AAUTENbHOCTb M BLICOTY 3ByKa (MyTem
BBejeHitA NepemerHoi KEY). OgHako' KomnbioTep He' crnocoGeH opHo-
BDEMEHHO UCNONHATL HECKOMNbLKO HOT, YTO'HE NO3BONAET BOCMNPON3BOAUTL
eMy CMOXHble MENogvH.

B 3aKnoyeHWe NpuBESEeM HECKONLKO Nporpamm, BbiNONHAKWMX

~
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npocTyi menoauio. Hanpumep, pparmeHT nporpaMmbl, MCNONHAOWEH
nocneposarenbHo HOTbl 40 NPeaensHo™ BbiCOKOH, GyeT
FORN&x= 0 TO 1009 :BEEP .5, NEXT N

3ta nporpamma 3aBepuwiuTcA cpodumnuem 06 owubke "B,

cHb Pe b lums carsbag v |cne PEb |Mup

AR # 20 #|PE# DA # |C0A#] pq # q0# | PE#
-2 713 S16 |10 w15

A8 | ch | go | PE | mn | @A |coas) Aq | cu |40 | PE | MM

Jl-rlo 214151719 |17qr214)76

Puc. 2.5. Hotbl 00HOl OKTaebl U Ux COOTEETCT8UE YUCNOEbIM
6bIpaAXBHUAM ’

Mporpamma, MCNONHAIOWAA raMMy A0~MWHOP, UCMOMNL3YET YUCTbIE
HOTbl OT cpegHero "fo” a0 BepxHero ”go”:
10 BEEP .5,0:BEEP .5,2,BEEP .5,4:BEEP .5,5:BEEP .5,7:
BEEP .5,9:BEEF .5,11:BEEP .5,12:STOP
31y Menopme MOXMO caenats 5oNee SCTECTBEHHOR CCAYIOWLMM
obGpasom: .
20 BEEP .5,0:BEEP .5,2.039:BEEP .S,3.86:BEEP .5, 4.98:
BEEP .5,7.021BEEP .5,8.34:BEEF .5,10.883:BEEP .5,10.88
'BEEP .5,12:STOP - L
MoxHo cpenats KnasuaTypy KOMMbIOTEPA KNAaBUWAaMK My3biKasb-
HOrO MHCTPYMEHTa, BLINONHWB NEpeKioyeHne
POKE 23609,255
3pech uncno, 255 onpegenAeT NPOAOMKUTENLHOCT HAXOXAEHWA
KOMNbloTepa B 3TOM COCTOAHNM,
My3biky MOXHO TaKxe BbLIBECTH Ha BHeWwHne ycTpodcTsa, NOgKII0-
- 4aemble K BbixOAHbIM pasvemam "MIC” u "EAR” [22].

23.4. Metoan 3aWMTE NPOTPaMM

3awura NporpaMm COCTOUT B MCKIIIOYEHUN BO3MOKHOCTH NPocMoTpa
TEKCTa Nporpammbl ¥ BHECEHMA B HEro W3MEHEHWH nNonb3osaTenem,
He yNoNHOMOYEHHbIM Ha 3TO aBTOPOM NporpaMms [25].

MetoaoB 3awuThl MPOrpaMMbl CYLLECTBYET OYeHb MHOro, HO Mbi
PaccMOTPUM TOMBbKO OCHOBHbIE NPUHLUMMLL MOXHO BbigeMTe Tpu
HanpasneHuA.

1.UcKkniouwTb  BO3MOXHOCTL OCTaHOBKM  (NpepbiBaHunA) pa66m
nporpammbl.

2. Ucknioynts BO3MOXHOCTb Nogaum Komawasl LIST gnAa pacneyatkn
Tekcta nporpammbi:

3.Caenatb AMCTMHr NpOrpaMmbl HEYUTAEMbIM.
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MUcknioyeHne BO3MOXHOCTM OCTAHOBKW NPOrpammbl

Npexpe Bcerc HEOGX0AUMO CAeNaTh NPOrpamMMy asToCTapTylowed
'cO CTROK#M N. 3T0 OCYLLECTBAAGTCA NP BLIFPY3KE NPOrPaMMbl KOMaHZOM
SAVE "umAa” LINE N. Tenepb nporpamma nocne 3arbysku Gyaer cama
CTapToBaTh C yKa3aHHoW cTpokn N. OgHaKo oHa MOXET BbiTb ocTaHOB-
neHa komarpoii BREAK nnu no coobuieHuio 06 owubKke,

OTKNIo4UTL Knasuwy “BREAK” MOXHO, €cnn B cTPOKe, C KOTOPOM
NPOUCXOANT aBTOCTapT, MOMECTUTL KOMaHAY

POKE 23613, PEEK 23730-5,

Ecnu nporpamMma Xopowo OT/faxeHa; TO OCTaHOBKy Mo owubke
MOXHO MCKIOYUTb. HE06X0AMMO WMETL B BUAY, YTO vYawe BCero npw
BCKPbITMM NPOrpammbl CO3HaTeNbHO BHOCAT OWMOKY BO BPemA wcnon-
HeHuA onepatopa INPUT. Hanpumep, ecnu nporpamma Ttpefyer ot
NoNb3oBaTeNA BBECTH KaKoe-MBo 4MCNO, OH CO3HATeNbHO Haxumaer
Ha knasuwy c OyKBo#. [porpamma oCTaHaBAMBAETCA C COOGWEHUEM
VARIABLE NOT FOUND. NoaToMy He pexomeHgyeTcA NPUMEHATL oneparop
INPUT, a opraHn3oBath onpoc KnaBuatypbi Ha ocHose ¢yHKuun INKEYS.

Ecnu B cCTpoKe asTtoctapra MOMECTUTb  HuwenpusegeHHbie
KOMaHfb!, To Npu NonbiTke caenate BREAK unu npu noAsneHnn ownbKu
nporpamma Oyaer c6pacbiBaTbCA

LET ERR = 256 * PEEK 23614 + PEEK 23613 : POKE ERR + 1,0 -

NpumepHo TOT xe 3hhEKT aaeT MoMeweHne B cTapToBOW CTpoKe
KomaHabl POKE 23659,0 .

OpHum M3 CNOCOGOB OCTaHOBKW aBTOCTapTylWed Nporpammbl
ABNAETCA MCNONb30BaHME Npu 3arpyske KomaHgbl MERGE "uMA” smecto
LOAD "umn”, Ecnu Bawa nporpamma umeer pasmep-Gonbwe 7K, 7o
33WUTUTL €e OT 3TOro Npuema MOXHO, eclin nepes BbirpysKoi Mogath
cnegyiowme npAMbIE KomaHgbl:

LET X = 256 = PEEK 23636 + PEEK 23635 : POKE X, 6@ : POKE X + 1, 0.

Apyro#t cnoco6 sawmthl ot MERGE: nepea Bbirpyskod nporpamms!
Ha NEHTy aath NOXHylo WHPOPMaUMIo O TOM, 4TO AKOGbI, NepBaA CTPoKa
Bawei NporpaMmbl UMEET 4pesMepHo -6oNbwylo ANMMHY. 3TO Aenaerca
npAMoli  KomaHao#

POKE (PEEK 23635 + 256 * PEEK 23636 + 3), 255

OTKnloyeHne KomaHgbl LIST

ANA pocTUXEHWA 3TOW uenu nepeoli CTPOKOW NPorpammbl HyxHO
sBectv -1 PEM, a nepeg Bbirpy3koii Nporpammbl Ha NEHTy aatb NPAMy0
KOMaHgy:

POKE (PEEK 23635 + 256 ~ PEEK 23636), 100.

Tenepb nporpammy MOXHO 3anyckatb (Mo komaHge RUN), Ho
yuTaTh Henb3A,

Kak caenatb TeKCT Nporpammbl HeyuTaembim

Npocrewnii  npuem, NpUMEHAEMBbINA 'BO MHOrMX nporpammax,



COCTOMT B TOM, 4TO YCTaHaB/iMBAKT OAMHAKOBLIMKA LBETA CHMBONOB
(INK) n poHa (PAPER). Hanpumep:. 10" INK 7 : PAPER 7.

B 1ex mecrax, rge nporpamma. JONKHa caenath BuIBOA Ha 3KpaH,
B onepatope PRINT BCTasnAwT B KayecTBe BpemeHHbix NpaBuibHbiE
usera '

20 PRINTINK O ;" ”coobweHue”.

Apyron cnocob cOCTOMT. B MCKaxkeHWu Habopa cumBONOB NyTem
3aAaHuA "(hanbwnBoro” 3HaYEHWA CUCTEMHONW nepemeHHol CHARS.
Hanpumep:

POKE 23606,8 : PRINT "coo6uweHue”:POKE 23606,0.

Ecnun xe agpecoBatb cuctemHyio nepementyio CHARS B Te o6nactu
namATW, rae Booble Huyero Het, Hanpumep POKE 23607,200, To Bce
cumMBONbl ByayT BoHNAAETL Kak Npobentl, n Ha akpaHe BooGwe Hu4ero
He Oyaer. Ho Hago He 3a6biBaTh Nepes BcAKuM  onepatopoM PRINT
BKMK0YaTb UCTUHHOE 3HaveHne CHARS u BobikniovaTh ero nocne PRINT.

Ewe oguH perynapHo ucnonbsyembiii Dpuem cCOCTOMT B OpraHu-
3auuu “Hynesoi’. CTPOKMW, KOTOpaR peanbHO WCNONHAETCA NPOrpPaMMON,
Ho He mMoxeT GbiTb yganeHa Npu peaakTMpoBaHWu. Yrobbl Nepsan
CTPOKa cTafla HynesoW, AOCTaToyYHO Aatb KomaHgy: POKE 23755,0:
POKE 237560,

2.4, PaGora C KOMMbLIOTEPOM
2.4.1. Pasvemnl
. Ha ¢upmeHHbIx KomnbioTepax "CneKprM:48” ("ZX-Spectrum-48”)

n "Cnektpym+” ("ZX-Spectrum+”) pacnonoxeHbl Ha 3agHel naHenn
cnepyowme pasvembi [15, 22, 23, 24];

EAR - gnA NopKNioyeHnA marHUTOdoHa NPy 3arpyske nporpamm;
MIC - anA nogknoyeHnA marHuTodoHa Npu Buirpy3Ke Nporpamm;
TV - ANA -NOAKNIOYEHUA TeNeBusopa Yepe3 aHTEHHbIA Bxop; .

9VDC - anAa nopkfloyeHuA BHewHero 6Moka NUTaHuA,

Kpome Toro, Tam xe pacnonoxeH 54-KOHTaKTHbIli KpaeBol pasbem
ANA NogKNioyeHnA nepugepuitibix ycTpoicTe. Ecnu y Bawei NOBM Her
nepudepun, TO 3TOT pasbem CNegyeT 3aKpbiTb (Hanpumep, 3akneuTb
NIUNKOW NeHTOM), TaK Kak chyyaiHoe MnonagaHMe MeTannMyeckoro
npeagmeTa Ha KOHTaKTHble JOPOXKM BO BPeMA paboTbl KomNbloTepa
MOXET NMPMBECTU K BbiIXOAYy €ro M3 CTPOA. Henb3A nogknioyaTb Nepu-
tdepuitHbie ycTpoiicTBa K paboTaowemy "KomnblTepy, Tak KaKk Bce
wuHel y N3BM “Cnektpym” HeGydepuanpoBaHbl.

B Komnblotepax "Cnexktpym+128” n "Cnexktpym+2” Kpome aHTeH-
Horo BbIXxoAa WMeEETCA Takxe u Bbixog RGB, KoTopblid cryxut anAa
noakNioyeHnA K RGB-MoHMTOPY MAM Ha BbIXOA UBETOBLIX ycuaWTEnen
Tenesusopa.

OcobeHHocTH ke 6GoNblKMHCTBA CaMOAENbHbIX  KOMMbIOTEPOB
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COCTOAT B TOM, YTO OHM HE UMelT 54-KOHTaKTHOro Kpaesoro pasbema
(BBMAY OTCYTCTBMA " M  AOPOrOBU3HLI NEPUBEPHIHbIX  YCTPOWACTB),
pasvembl EAR # MIC 'y Hux coBmeweHbl B oauH (0GbIY4HO AAR 3TUX
ueneii NPUMEHAIT 06LIKHOBEHHDLIE ObITOBbIE 5-UITbIPLKOBLIE pa3bembt), a
Ha Tenesn3op BbIBOAATCA curHansl R, G, B u cuHxpocmecs. Kpome Toro,
npeaycmartpuBanT pasvem W ANA NOAKMYEHNA mxoicTuKa (06biYHO
KEMPSTON).

2.42. Noprui

\

KomnbioTep MOXET CyuTLIBATL HEKOTOPYIO MH(OPMaUMIo W 3anuChbi-
BaTb €e B CBOW onepaTuBHyw NamATb No KomaHgam PEEK u POKE.
BcAa namAaTtk kKomnbiotepa, v N3Y, n O3Y, npeacTaBNAETCA COBOKYNHOTTbIO
appecos ot @ po 65535, kawgpii M3 KOTOpbIX ‘agpecyer ofuH GaWT.

Takum ke 06pasom MoxHo agpecosam u euie 65536 agpecos,
Ha3blBaeMbIX NOPTamMKU BBOAA-BLIBOAA. OHW UCNONbL3YITCA NPOLECCOPOM -
ANA CBA3N C KNaBuaTypol U NPUHTEPOM M MOryT yNpaBnATLCA onepa-
Topamu beiicuka IN u OUT.

Onepartop IN aranoruuer onepatopy PEEK : IN ADDR. OH ucnonb-
3yeT OfH apryMeHT — aapec Nopta, u NO3BONAET CYMTaTb OAWH GaiT U3
yKasaHHoro nopra.

Onepatop OUT nopo6ex onepatopy .POKE : OUT ADDR VALUE.
UH 3anucbiBaeT yKasaHHbie aaHHbie (VALUE) B 3agaHHbIfi MOPT BbiBOAA.

N3BM "Cnekipym” onepupyet ¢ WECTHAaguaTblo PAPARHLIMU
appecamm, Kotopsie 0bbl4HO 0603HasaTcR bykeol A : A15, A4, A13, ...,
A1, AO .

Mnapwue 6utel agpeca Ad , A1, A2, A3, n A4 nMelT oyeHb BaxxHoe
3HayeHmne. Kak npaeuno, oHu ycTaHoBneHs! 8 1. Ho ecnu xoTA Gbl 0anH
“3 Hnx B @ , T0 370 MPEANUCHIBAET KOMMbIOTEPY HEKOTOpbie AelCTBUA,
He Gonee uem oguH M3 3Tnx. NATH GUTOB MOXET BbiTb yCTaHoBNEH B @,

Butbl A6 n A7 UrHopUpYIOTCA, TaK 4TO, €CIIM NONIb30BaTEeNL 3HAKOM
C 3NEKTPOHUKOW, TO MOXET MCMONb30BaTh MX MO CBOEMY YGMOTPEHMI.

Butbl A8, A9 ucnonb3yloTcA uHorpa ANA NOMyYyeHuds  [ONONHM-
TenbHoW uHdGopmauuu.

WHdopmaumoHHbin 6aiT (paHHbIe) oGoana«cuM 6ykeoi D : D7, D6,
D5, ...,D1,D0.

Tenepb 7peacTaBuM CNMCOK agpecoB NopToB. MeeTcA uenslit pag
BXOAHLIX aApecoB ANA 4TEHWA C KNaBMaTypbl, @ TaKke MarHutTopoHa
(pastem EAR). Cama knasuaTtypa pasbuta Ha 8 nonypagos no 5 Knasuw
B pAgRY.

IN 65278 cunTtbiBaeT pAROT  "CAPS SHIFT” o "V,

IN 65022 cuuTbiRaeT pAg OT "A” go "G",
IN 64510 cuATuiBaET pAg OT "Q* po T
IN 63 486 cuuTbiBaET pAg OT "1 a0 "5"
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IN 61438 cuMTbIBAET pAg oT "@” po "6”,

.

IN 57 342 cuyvTbiBaer pAg ot "P” po "Y",
IN 49 150, cuuTbiBAET PAR OT "ENTER” pgo "H”,
IN 32766 cuuTbiBAET pAR OT ’SPACE” po "B".

3t agpeca MoryT ObiTb BblyMc/ieHsl U3 Bbipaxenua [15, 22]:
254 + 256 « (255 - 2+« N), npu N, npo6eratowem ot @ a0 7.

B Gaiite, cuuTaHHOM C KnaBuatypbi, 6uTsl 0T D@ 40 D4 cayxar anAa
0603Ha4YeHUA NATKH Knasuw B8 faHHOM MonypAay. Npusem 6ut D@ - ANA
KpaitHeW Knasuwm, a 6uT D4 — gnA ToM, 4To Gnuxe K ueHTpy. Ecnu oguH
3 aTux 6uToB HaxogutcA B @, 310 3HAYNT, YTO COOTBETCTBYILAR emy
Knaeuwa Haxarta. but D6 u3aMeHAET cBoE 3HaueHWe Npu YTEHUU C
pasbema EAR. )

BeixoaHo# nopt 254 otBepeH Nog rpomkorosopuTens (P4) n pasvem
MIC (D3), a Takxe yctaHoBky useta (D2, D1, D0 ).

Mopt 251 obecneyusaeTr cBA3bL C NPUHTEPOM KaK ANA YTEHUA, TaK
M ANA 3aNUCK (YTEHWe — ANA NPOBEPKN roTOBHOCTU NPUHTEPa K paboTe).

MopTel 254, 247 1 239 ncNoNbL3yTCA ANA CBA3U C AONONHUTENLHBIMK
ycTpoicTBamu (MuKpoapaiis).

2.4.3. TipuHTEpDl M MX NOAKNMIOYEHKE K KOMNbIOTEPY

Haunbonee xenaemoe nepudepwitHoe yCTPOWCTBO, -0 NOAKNMNOYEHUH
KOTOPOro MeyTaeT GONbWMHCTBO MNONb3oBaTeNe, - 3To NPUHTEP.
OTMETHUM, 4TO K KOMNbIOTEPY MOXHO MOAKNIOUMTL NpaKTUYECKn Nioboi
NpuHTEP, HO MPX 3TOM MOryT BO3HAKATL TE€ MAM WHbIE TPYyAHOCTM.

Mipexpe BCEro Hapo onpeaennTb ANA Kakux ueneil OH HyXeH,
Ecnu ocHosHoe Hanpaenexue NoNb3oBatesa — NporpaMmuposaHue, To
MOXET NOAOHTH HEBONbLWOH Yy3aKonewaTHbiv "ZX-printer” KOTopbli noa-
KMo4aeTCA K KpaeBOMy pasbemMy KomnbloTepa 6€3 Kakux-nmbo uHTep-
deiticoB n He TpebGyeT HMKaKoro NporpammHoro obecneyéluAa AnA pa-
60Tbl (BCe yxe coaepxutcA B N3Y KomnbioTepa). Takol NpuHTEep nveer
wupuHy GymaxHoi nexntol 10... 13 cm u BbIBOgUT 32 cUMBONA B CTPOKE.
OH TaKxe MOXET BbINONHATL rpaduUyecKyto Komnuio 3kpaHa. XoTA KayecTBo
neyaTn 4anexko He ugeansHoe, Takme yCTPOMCTBA CPaBHUTENBHO AEWEBSI,
NpocTLl U yao6Hbl B paboTe M, €CNn Ux NPUMEHATL B OCHOBHOM ANA
pacrneqaTku TEKCTOB NPorpaMm UK pesynbTaToB PacyeTos, OHU BNONHE
COOTEETCTBYIOT NOCTaBNEHHbIM 3aja4am.

Haubonee pacnpocrpaHeHbl 4 mogenu Takux npuHTepos [ 15, 22, 23]
Jt10 "ZX-printer”, “Alphacom 32”, "Timex-2040”, "Seikosha GP 50 S”.

»ZX-printer”- cvaHgapTHoe yctpoicTtBo. leyath BbINONHAETCA Ha
anioMMHU3MPOBAHHOW- PyNoHHON Oymare. Kayecteo neyatn Hawxyaiiee
13 3tux 4 moaene.

“Alphacom 32” u "Timex 2040” - NpaKTUYECKW MAEHTU4HLI, OHM
pabotawT co cneuuannHoi TEPMOUYBCTBUTENLHON, Gymaroit u NoNy4unu
wupoKkoe pacnpocTpaHeHue.
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"Seikosha GP 50 S” - BbiNycKancA 8 ANoHUU. OH UMEET ICTETUYHDIA
AM3aiiH 1 Haunyuwee KayecTso neyatu. bymara ~ obbi4HaA pyNoOHHaA,
wupuHoit 13 cm. NpuMeHAETCA y3KaA KpacAwan NeHTa.

" ECnv HE06Xx0AMMO NONyYeHUe KayecTBEHHbIX AOKYMEHTOB Ha nctax
ciaHgapTHoro ¢opmara, To chegyeT ucnonb3osath NOAHOGOPMATHBIN
NPUHTEP, BbINyCKaEMLI ABYX TUNOB: TOMEYHO-MATPU4HbIE NPUHTEPLI W
NpyHTEPL TMNA “pomalwka’. Qmmu'e 3TUX NpuHTEpoB (Apyr OT apyra)
3aKNYAeTCA B KOHCTPYKUMM Nevatalowero anementa. B nepsom cny-
yae - 370 Habop MronoK, OCTaBNAKWMX Yepe3 KpacAulylo NEHTy Mo3auy-
‘Hbli oTneyaToK Ha Oymare. M3 Tovek CKNaabiBaeTcA u3obpaxeHue
cumeona. B npuHTepax BTOPOro TUNa Nevatalwue NUTepsl 3aKpensieHsl
Ha BpalLAWEMCA NPOPE3HOM AMCKE .("pomawke”). IToT AUCK MOXET
6bITb CMEHHbIM NA 3ameHbl HabBopa nutep.

MaTpuyHble NpUHTEPLI 3HaunTenbHo 6GbicTpee pabotaroT, MoryT
rnbéko (NporpammHoO) nepecTpavBaTbCA C OAHOro BuAa wpudTta Ha
APYroW, Ho N0 KayecTBy NevaTn TONbKO CaMble NyYWME U3 HUX MOryT
npubAnXaTbCA K NpuHTEpam Tuna “pomaika”.

B ocHoBHOM NpuHTEPLI “pomatuka” NPUMEHATCA B TeX CAyyaAXx,
Koraa umeetcA HeobxoaMmocTb B 6OMbLIOM KOAWYECTBE AeN0oBOW
nepenucku M KayecTBO HaneyaTaHHOro ROKyYMEHTa CBUAETeNbCTByer
06 ypoBHE nNpejcTaBUTENLCTBA Hapo Takxe OTMETMTb, 4TO Bbigaya
rpaguyeckux n3obpaxeHnit Ha npuHTEepax 3TOro TuNa WCKNYeHa.

Hanbonee rmbKum u MHOTrOGYHKLMOHANbHLIM YCTPOACTBOM ABAA-
€TCA TOYEYHO-MaTpUyHbIiA NprHTEp. OCTAHOBUMCA Ha 3TWX yCTpoiCTBax
U OTMETMM, KaKue BONPOCHI HyXHO ANA CEGA pewuTb, Npexae 4em
npuobperatb Takoh NpuHTEp. R )

" Tun ucnonb3yemozo uHTepgelica. CywecTBywT ABa OCHOBHbIX
metoja obmeHa nHpopmaumen mexay Komnorotepamu u nepupepuitHoiMmu
yCTpoMCTBAMM - NapannenbHbiii ¥ NoclegoBatenbHbin. Mpun napan-
nensHom NogRNloyeHnn sce GuTbl, cocTagnAowme 6aiT NOCLINKK, nepe-
AATCA 04HOBPEMEHHO Mo NapannefibHbiv WwuHam gaHHbix. Mpu nocne-
ApoBateNbHoM - GaiT nepegaeTtcA 6uT 3a Gutom no ovepeau. Uctopu-
Yecku 3a uHTepdelicammn, peanusylowumu nNapannencHoli METOoL nepe-
Aauy, 3aKpenusioch HassaHue "LIEHTPOHMKC”, a nocnegosatefbHbli —
RS-232, ' . .

BONbWHMHCTBO COBPEMEHHLIX KOMMBITEPOB WMEIOT BCTPOEHHbIH
MHTEPGhEACHLIH NOPT TOro MM uHoro Tuna (a Hepeako # obomx). OgHako
N3BM ”Cnektpym-48” ero He nmeeT. Hambonbuee pacnpocTpaHeHue

. Nonyyunu cnegyiowme mogenn urtepgeicos [22, 23]

"AHTepdeitc-1" - umeer NocniegoBatenbHbIn Nopt RS-232, K KoTopomMy
MOXET MOAKNIOaTLCA MPUHTEP, MMEWWHIA TaKoi xe
uHTepdeiic. Hukako# NpPorpamMHoON MOAAEPKKKM 3TOT
wHTepdenc He. Tpebyet, oHa .HaxoauTcA B ero- N3Y.

"ZX-Lprint” - 3TOT uHTEPHENC MOXET HacTpanBaTbLCA. U NOAAEPKMU-
BaeT annapatypy Kak c uHTepdeldicom “LieHTpoHuKC”,
Tak u c RS-232.
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"Tasprint” - uHTepdeiic Tuna "LleuTpoHukc”. TpebyeT anA ceoew
_pabotel  cheyuanbHol  Nporpammbl  (apaiiBepa).

’Kempston-E” - wHTephedc Tuna “LLeHTPOHWKC”, Takxe TpebyeTr
ApaviBepa.

Komnbiotepsl “Cnektpym+128” u  "Cnektpym+2” umewT yxe
BCTPOEHHbi# NopT RS:232. 3aTo oHM He moryT paboTaTtb ¢ ZX-nNpuHTe-
pamu, Tak Kak obnacTb 6ydepa NpuHTEPa Tam 3aHATA JONONHUTENLHLIMU
CMCTEMHbIMK NEpEMEHHbIMU. I XOTA CylwecTByT NporpammHbie NyTw
YCTPaHEHUA 3TOr0 HEROCTaTKa, HO MCMONb30BATH 3TOT MOPT 3aTPyAHU-
TeNbHO, TaK KaK -oH NogaepxumeBaeTcA ToNbko B pexume 128 K, a. 6onb-
WKHCTBO NpUKNagHbix NporpaMm (TEKCTOBLIE PERaKTopbl, rpaguyeckue
pepakTopbl n T. 4.) pabotawT B pexume 48 K,

.PaccmoTpuM OCHOBHbIE XapaKTEPUCTMKM W pexumbl  paboTh
npuHTepos.

Hanuyue OononHutensHo2o Habopa 3Hakos. [Jlaneko He Bce
MMMNOPTHbIE NMPUHTEPLI UMEKT BCTPOEHHLIW pyccKkuii HaGop 3HaKos.
Haunyywmne mopeny umerwT BO3MOXHOCTb 3arpysku wpugta oT Kom-
NbloTepa. '

Mpumerreman Gymaza. HeKoTopble NPUHTEPbI MCMONb3YIT TEPMO-
6ymary, 4yTo CO3jaer owyTumble Heyno6cTBa B CBA3M C OTCYTCTBHEM
€e B WWpoKoh Npogaxe. Kpome Toro, KayecTso neyatn B 3Tom cnyyae
HE 04€Hb BbLICOKOE. . o

KpacAwaa neHta. MHorue npuHTtepbl paboTtaloT ¢ NEHTOW, Haxogs-
WeCA B creunanbHbix HepasBbopHbix Kaccetax. 3To yao6Ho npu cmexe
NeHTbl, HO MOXET NOoCTaBWUTb NONb30BATENA B TPyAaHOE MNOMNOXEHWE,
€CNMM AoCTyNa K Takum KacceTam y Hero HeT, a NPUMeHeHWe O6bl4HOW
NEeHTbI' HA KaTywkKax HEeBO3MOXHO.

CkopocTs neyatu. Ecnn npegnonaraeTcA MCMONHEHWE MHOrouMc-
NEHHbIX KONUA ROKYMEHTOB, TO 3TOT NapameTp MOXEeT GbiTb BaKHbIM;
O6bIYHO  TOYEYHO-MATPUYHLIA  MNPUHTEP UMEEeT CKPOCTb  NeyaTtu
80..,100 3x/c. Mo atomy napameTpy MOXHO CyauTb O coBepweHcTae
TOW WA  nHOW Mojemv NpuHTepa. Hawiyywue U3 HUX UMEenT CKOpPOCTb
neyatu cebliwe 180 sW/c. |

Konuyecteo uezonok e neyatawwel eonoske. Kak npasuno, NpuHTep
cpejHero kasectsa umeeT 9 uronoK B nevatawuweii ronoske. Hambonee
coBepweHHbIe MoAENU UMEIOT A0 24 Uronok.

Hanuyue pexuma NLQ. Pexum NLQ (NORMAL LETTER QUALITE)
obecneyusaeT neyatb cCMMBONAMK, MO KaYECTBY NMpUBIUKAIOWMMUCA K
CTaHAapTHOM NuiLywen mawuHKe, Takod pexum MMEEeTCA paneko He y
BCex nNpuHTepoB. fleyatb B 3TOM pexume BbINONHAETCA 3HAYUTENLHO
MeafleHHee, 3aTo OH M03BONAET NONyyaTb AOKYMEHTbI  BbICOKOIO
Kayecrsa. .

Kodbl ynpaeneHuA npuHtepom. TNPUHTEP MOXET HEe ToNlbKo pacné-
YaTbiBaTb TEKCT, KOTopbifi MOCTynaer B HEro u3 KomnbloTepa, Ho W
BbINONHATL  AONONHUTENbHO UENbIA . PAR  cheunpuyeckux peAcTeui
(NogyepkmBaThL TEKCT, NEpeKkMoyaTbCA C 0AHOrO Habopa‘ 3HaKoB Ha
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APYrO#, U3MEHATL pasmep wpudTa, BLINOAHATL NevaTs 4BORHLIM YA3POM
M ewe MHOrme ppyrue AEiACTBMA). ITU pexumbl NEPEKNoYanTCA C
NoOMOWbBK YNPaBRAKWMX KOAO0B, KQTOPbIE B HyXHbIX MECTax BCTae-
NAKTCA B TeKcT. Kak Npasuno, yNpasnAlowme Kogpl COCTOAT U3 nochego-
BaTeNbHOCTH KoaoB, HaynHaowmxch ¢ uumeona 27 (ESCAPE), noatomy
4acTo Kogbl ynpaBneHWA nNpuHTepom  HasbiBawT ESCAPE-kopamu.
B 3aBMCMMOCTM OT TOro, KakoMmy Kpay Kakoe aercTsue npuHTepa CooT:
BETCTBYET, PasfnyaloT HEeCKONbKO CTaHgapTos 3Tux Kogos. Hambonee
WWpoKo pacnpocTpaHeHa cucTema KogoB dupmel Epson . B sasw-
CUMOCTH OT TOro, NOAAEPKMBAET NW NPUHTEP 3TOT-CTaHAAPT KOAOB,
OH MOXET BbiTb UK He BbiITb Epson-coBmecTuMbim. XenatenbHo, 4Todb!
TakaA coBMECTMMOCTb Obifla, TOoraga MOXHO pacnesatbiBate NOArOTOB-
NEeHHble AOKYMEHTbI HEe TONBLKO Ha CBOEM NPUHTEpE: 3TO TaKxe ynpocTuT
3afja4y HacTPONKN (UPMEHHbIX NporpamMm Ha paboty ¢ NPUHTEPOM, TaK
RaK OHM, KaK NpaBuno, FOTOBATCA B pacyete Ha Epson-coBmecTumble
NpUHTEpLI. '

DIP-nepexnioyarenu. 3t Nepeknipyatenu ciy»xat AfIA  3ajaHnA
onpegeneHHbix pexumoB paboTtsl NpuHTEpa. MHorwe mx (yHKumm ay6-
NWPYIOTCA. ¥ MOryT GbiTb M3MEHEHbl KOogamMu YNPaBNEHUA NPUHTEPOM
(0 KoTOpbIX YXKE roBOpPMNOCH Bbilwe), HO T€ YCNOBUA, KOTOPbIE 3afaHbl
3TUMKM NepeKnioyaTenAmmn, ABNAKTCA UCXOAHBIMU B MOMEHT BKIIOYEHMA

" npuHTepa. Yem ux 6onbwe, Tem Gonbuwe BO3MOXHOCTEH UMEET NPUHTEP.
HopmaneHo nx gomxHo GbiTb NOPAAKA 24 WTYK.

bygiep npuntepa. lNpuHTep poMKeH UMeTs onpeaeneHHbiii ofbem
cBobogHoOW onepaTtuBHOW NaMmATW, rae OH pasMewaer wHhopmaumio,
AOCTYNaLLYI0 OT KOMNLIOTEPa, U BLINOAHAET Hag Hel Npeobpas3oBaHWA
nepep BbIBOAOM Ha Nevyartb. MeHHO Hanuyme 6ydepa No3soNAET NpuH-
Tepy, Hanpumep, neyatatb Npu obpaTHOM NPOXOAE ro/loBKu (cnpasa
Haneso), 4To BABoe NOBbIWaeT ero 6GbicTpoaeicTemne. [py Hanuyum
[OCTaTOYHO emKoro Gydepa KOMMbIOTEP OYyeHb GbICTPO MOXET nepe-
6pocuTb ‘B HEro BbiIBOAUMYID MHPOPMAUMIO, N NOAL3OBATENb MOXET,
Hanpumep, roToBuTL K Neyatu oyepegHor Gnox, noxa npuHTep seapet
neyatb. Ecnn xxe emkocTe Gydepa mana, KoMNbioTEPy NPUXOAWTCA BCE
.BpemA nopsarpyxats Gydep, u 4MA APYrux Uened erd ucncnb3osBaTh
yXe Henb3A. [ANA 6oNbuiMHCTBA NpaKTUYECKUX 3a4a4 emKocTb Oygepa
nopagka 0,5 K goctatoyHa, Ho Nyywe, ecnu oHa Honbwe 2 K, n Haunyy-
Wwre MogeNm NpUHTEPOB UMEIOT emkocTb Bygepa Gonbe 4 K.

Buibop TekcTo8020 pedakTtopa. TeKcToBbie peaaKTopbl NpejocTae-
nAT Haubonee yaobHbIe ycnosuA gnA paboTtbl C NPUHTEPOM, NMO3TOMY,
npeanonaran NoAKNIOYEHUE NPUHTEPA, HARO UMETL B BUAy M Heobxoau-
MOCTb HanuywA pegaxktopa. Haubonee wupoko pacnpocTpaHeHb pas-
fndHbE BEPCUU TEKCTOBOrO pejakTopa TASWORD [15, 22]. 3ta npor-
paMma OT/IMYaeTcA NpocToTon B pabore,: npermaanneT BO3MOXHOCTb
n306paxeHnA Ha akpaHe Kak 32 cuMBONOB 8 cTpoke, Tak u 64. NUmeert
HECKONbKO KOAOB YNpaBNEHWA NPUHTEPOM, KOTopbie BCTaBNANTEA . B
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TEKCT 8 Buge cumBONoB GnoyHOM rpaduku. JloctaToyHo NpocTo nepe-
AENbIBAETCA Ha paboTy C PyCCKUM Ulu APYruM WpUdTOoM.

Hanbonee coBeplweHHbIM 1 rMbKkum ABnAeTcA peaaktop THE LAST
WORD 2. Cpeau nporpamm gna 6biTOBbIX KOMNLIOTEPOB NBbix MoAENEN
TPYAHO HAWTW CPaBHUMBIA C HUM NO BO3MOXHOCTM. OH MOXET BOCNpo-
M3BOAWUTL TEKCT Ha 3KpaHe B pexwumax 40,4860 u 80 3HaKoB B CTpoKe.
Nmeer oyeHb ypo6HOE MEHI0 HAcTPOWKW ycnosuit Nevatu, O6LWWPHbIA
Habop onepatopoB yNpaBNeHWA NPUHTEPOM, KOTOPbIA K TOMYy XE MOXEeT
rubko nepécTtpamBaTbcA 6€3 Bbix04a M3 NPOrpaMMbl. MiMeeT BCTPOEHHbIH
TamMep ¥ KanbKyNATOp, cpeactsa Noucka MHHOPMAauunM W MOWHbIE
cpeactea anA oGOPMNEHWA TEKCTa U COCTaBNEHMA DPAa3NNYHbIX AOKY-
MeHTOB. TaKxe K Hemy NpuaaraiTCA AONONHWUTENbHbie ¢awnbl (naker
nporpamm), NO3BONAILME NEPEHACTPOUTL pesakTop Ha paboty B
AUCKOBBIX onepauuoHHbix cuctemax "TR DOS”, "OPUS”, "GORDON” wu ap.

EcTb y HEro n BoaMOXHOCTb paboTbl C TEKCTaMK, BbINONHEHHLIMU B
Apyrux pepaktopax u 6asax AaHHbIX. ;

MNpaepa, ata NporpamMma 3HAYMTENBHO CNOXHEE B OCBOEHWM Mo
cpasHeHuio ¢ pepaktopamm TASWORD v umeet goctarouHo obbemHyio
MHCTPYKuuio no pabore.

2.4.4. Pabota C MarHMTOHoHOM

NodkmoyeHue k mazHuTodioHy [15, 22]. Kak yxe rosopuioch Bblwe,
ANA CBA3N C MarHUTOGOHOM (UPMEHHLIE KOMNLITEPLI WUMET aBa
pasbema EAR (anA 3arpysku) u MIC (anA sbirpy3sku). Npuyem ruesgo MIC
KOMMbTEPA COEAVHAETCA C MMKPODOHHBIM BXOZOM MarHWTO(OHa,
a rHesgo EAR - c BbixogoM MarHuTodoHa, npegHasHa4yeHHbIM  4NA
NOAKNIOYEHNUA HayWHNKOB. 34€Chb CNERYET OTMETUTL, YTO NPW BLIFPy3Ke
nporpaMmbl Ha NeHTy 3arpy3ouHbii wHyp EAR ponxeH 6biTe 06A3a-
TENbHO OTKAKYEH, B NPOTMBHOM Cliyyae NPOU30WAEeT 3aKOoNbLOBbIBaHUE
curHana v sanuce Gyaer ncnopuyeHa. ATo orpaHu4YeHne He pacnpocrTpa-
HAGTCA Ha GOMbIWMHCTBO CaMOAENbHBLIX KOMMLITEPOB, Y KOTOPbLIX LENK
EAR n MIC anextpuyecku pasopeaHbl. Kpome Toro, gna cBA3u C mar-
HUTOHOHOM y HuX O0ObIY4HO NPEAYCMOTPEH TOMbKO OfuH pasbem, U
NO3TOMy NPUXOANTCA NPUMEHATL cheunanbHblii wHyp.’ Ho 3ato 1€
nonb3oBaTeNM, KOTopbie PaboTalnT C CamMOAENbHbIMM KOMMbIOTEPaMM,
MOryT 3arpyxarth ApOrpamMmbl HEMocpeaGTBEHHO C JMHEHHOro BbIXoAa
MarHutogoHa. Ecnu Konum KayecteeHHbIe, To MPoGnem Npu ux 3arpyske
He Bo3HuKaer. Ecnu ke KayecTBo KOMwih HegoCTaToyHO XOopolee, TO
MOXHO NO3KCNEPUMEHTMPOBATL & YPOBHEM FPOMKOCTU U pPerynupoBKon
Tembpa, ANA Yero Heo6xOAMMO NOAKMIOYUTLCA K BbIXOAY MarHuTotoHa,
npegHasHayeHHoMy ANR NOAKIIOYEHUA HAYIWHUKOB.

B o6wem cnyyae 3arpyska” nporpamm BbiIMONHAETCA NO KOMaHae
LOAD " <ENJER> (mexpy KaBbiykamn npobena ObiTo HE [OMXKHO).
OcHoBsHylo Npo6nemMy Npu 3ToM NpegcTasBnAeT NNOxaA 3arpyXxaemocTb
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nporpamm, 0 4YeMm cBuaeTeNbcTByeT coobuweHuwe o6 owubke TAPE
LOADING ERROR, ”3aBucaHue” nporpamMmsl Nocne 3arpyskv uiin camo-
npou3BoNbHLA cHpoc. MpuunHa He obGA3aTeNLHO CBA3aHA C NNOXOW
3arpy3Kon. Huwxe NpuBOAATCA HEKOTOPLIE NOME3HbIE COBETHI, KOTOPbIMU
Haf0 PyKOBOACTBOBATLCA, YTOGLI YNy4lWUTb 3arpyKaemocTb Nporpamm.

" 1.HapgexHytw 3arpysky MoxeT o6ecneyuts TONbKO BbICOKOKaYecT-
BEHHAA NeHTa, eCNM OHA 3anucaHa Ha TOM X€ MarHUTo(hOoHE, Ha KOTOPOM
M BOCMPON3BQANTCA.

2. inA paboTbl C KOMMNLIOTEPOM FOAWUTCA N0OOA GbITOBOW MarHuTo-
GOH, NPUYeM 4em OH Npowe, Tem nerye foBUTLCA HaAexHoW paboTsl. .
B To xe BpemMA xenatenLHo, 4Tobbl OH MMEn perynATopbi TEMEPOB
(Mo Bo3MOXHOCTH pa3genbHbie). OYeHb WopoLwo, ECAN ECTb PerynmpoBka
CKOPOCTH ABMXKEHUA NEHTR, TaK KaK KOMMNbIOTEP AOCTATOYHO “4yBCTBM-
TeNneH" K OTKMOHEHMID cKopocTu. MoHohoHUYeckne marHuTogoHbl BO
BCEX CllyyaAx npegnoyTuTensHee, yem cTepeo. A aNA Toro 4ToOb!
6bICTPO HaxoANTb HYXHYK Nporpammy, HEOOXOAMM  CHETYMK  NEHTbL

3.Mpu 3arpyske C BbIX0A4a, §IPERHA3HAYEHHOr0 ANA MOAKNKYEHNA
HayWwHWKOB, YPOBEHb IPOMKOCTM CNEAyEeT yCTaHOBUTL NPUMEPHO Ha
70-80% oT maKcumanbHOro, u, ecnu 3arpyska He uget, cnegyert usme-
HATb YPOBEHb rPOMKOCTU. HEOBX0ANMO MOMHUTL, 4TO MPOrpamMmb! Yaue
CTPafanT OT U3GLITOYHOrO YPOBHA, 4eM OT HeaocTaTtouHoro. Moatomy
cnegyeT BECTH NOMCK B CTOPOHY YMEHbLEHNA yPOBHA.

4.YCTaHoBKa perynATopos Tembpa Takxe uMeet GoNbloe 3Ha4eHKe,
HopmanbHo “Bbicokue” Hapo ctaeute Ha 80% oT Makcumyma, a
"Huskne” - npumepHo Ha 20 %. Ecnu nporpamma pewuTensHo He 3ar-
PY>XaeTcA, a perysimpoBka rpomMKOCTM HUYero He paer, To Heobxoanmo
3TW perynATopbl ycTaHoBuT Tak: 50-50% u 20-80 %.

. 5.3arpyska nporpamMm conpoBoxgaeTcA nepemeweHrnem nosoc
‘no GopalpHoMy Nonto 3KpaHa tenesusopa. o aHanusy atoro usobpa-
XEHWA MOXHO TaKke cKasaTb 0 HacTpowke marHutopoHa. CHauana
UaYT B TeyeHne 3-5 C WMPOKME KpacHbie U roflybsie Noflockl. JTo TakK
HasbiBaeMblit NUNOTTOH. OH HyxeH ANA Toro, ytobbl Mpoueccop RoAro-
TOBUNCA K 3arpyske. linpuHa KpacHbix W roflybbix nosloc foMxHa GbiTb
OAWHAKOBOW. Eciu rony6uie NONOCH! WKpe, To, 3HAYNT, YPOBEHb CANIKOM
60nbwoi. Ecnn wupe KpacHbie NONoChl, — CAUWKOM HU3KWA. ST NONOCHI
RONXHbI MEANeHHo nepemewartscA No 3kpaHy. Cnuwkom . BbicTpoe wnx
nepemelLeHme roBoput 0 HECOOTBETCEBMM CKOPOCTEA WCNoNb3yemoro
marHuTodoHa u Toro, Ha Kotopom 6bina cgenaHa 3anuch. HepasHo-
MepHoe NepemeweHne (C YCKOpEHWEM W pbiBKamu) CBUAETENbCTBYET
O  HEeKayeCTBEHHOCTW  NEHTONPOTAXHOW  CUCTEeMbl  MarHutopoHa
(vcnonb3yemoro wim Toro, Ha KOTOpPoM genafach 3anuch).

BoiBaloT cnyyau, Korpa wWwupoKue KpacHble U rosyGbie Nonochi
“npespawanTcA” B WKUNOKME XeNTole M CcuHMe, To. O3HaYaer, yTo
cnegyer , BUAMMO, MOMEHATL MECTaMMU_yYCTaHOBKy perynATopoB Tembpa.

6.Ecnv y nonb3oBatenda crepeomarHuTodoH M Nporpamma He
3arpyxaeTcA, cnegyeT 3arpyxartb ee OTAEMbHO No NeBomy W NPasoMy
KaHanam.
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7.Ecnn Bce Nyt peryfiMpoBKM ucyepnaMbl, Ho nporpamma He
3arpy>aeTcA, u Npu 3TOM TOYHO U3BECTHO, YyTO KOMWA paboTocNocoGHa,
T0, NO-BMAUMOMY, NPUYUHA B HACTPOWKE roNoBOK y NUCABLIEro M BOC-
npousBoAAwWero marhutopoHa. Kak npasuno, GbiToBbiE MarHMTOGOHbI
MUMEKT B KDbIWKE OTBEPCTUE ANA Y3KOW OTBEPTKM, 4TOGbI MOXHO Obino
Npu BOCNPOM3BEAEHWM 3aNUCH Ha CIlyx MOBOPOTOM .NOANPYXUHEHHOG
BUHTA peryfuposatb .Nonoxexue ronosku. Mpu 3tem chnegyer pobu-
BaTbCA HauboNee 4eTKoro W peskoro 3By4aHWA curHanos. OGbiYHO
6biBaeT pocraToyHo NoBOpPOTa B Ty WAW MHylo CTOPOHy Ha yron 120
rpagycos. Echu umeeTcA  TONbKO OAMH MarHUTOhoH U OH UCNONL-
3yeTCA TaKxe AfiA 3anucu NporpaMm, TO HE chegyer perynupoBaTth
ronoBKy, Tak Kak NPWAETCA NEepUOANYEcKW CTaNKMBaTbCA C HEO6Xo-
AWMOCTbIO 10CTMPOBKW. Camblit Nyywuid BapuaHT - WCMoNbL30BaTh AAA
BOGNPOM3BEAEHNA NporpamMMm, MONYYEHHbIX CO CTOPOHbI, OTAENbHbIW
marHuTodoH, Haubonee NPocToi M AEwWeEBbIA, a ANA 3aNcK NPorpamm —
Hanbonee KayecTBEHHbIW cneunainaMpoBaHHbIi annapar.

8. OGbl4HO NpOrpamMMbl COCTOAT W3 HECKOMbKNUX BNOKOB, KOTOPLIE:
3arpyxawnTcA nocnejoBatensHo oavWH 3a apyruM. WHorpga ObiBaer
OY€Hb TPYAHO 3arpy3uTb Nporpammy, pasHbie 610ku Kotopoi TpebytoT
Pa3HOW yCTaHOBKY OpraHcs ynpaBieHWA marHuTogoHa. [NA  Toro
41066l 060MTH 3Ty Npobnemy, Hago NPOBOANTL 3arpy3Ky B KONMPYIOWY0
nporpammy (”Konnposiyuk”). Ecnn, Npeanonoxum, Npu 3arpyske BTOPoro
6noka npowsonaeTt c6o#, To NEPBbIA GNOK yXXE 3arpyxeH, TaK 4yTo nepe-
3arpyxatb ero He Hago. K Tomy xe no oKoHyYaHun anuTensHoi Tpyao-
eMKOW 3arpy3kn MOXHO Cpasy Xe BbiONHUTL KAYECTBEHHYK Konuio
1 60SibWwe HE UMETL C 3TOW NPorpaMmoii Npobnem.

9. Caenatb Npouecc HacTPoikn marHuTodoHa HarfAgHbIM 1 Gonee -
NPOCTbIM MOXHO C MOMOUbI CMEuuanbHLIX NporpaMm, Harpumep C
nomolubio Nporpammsl TAPER.

Mpoepamma TAPER. lpeaHa3HayeHa ANA HacTpoikk Maeroq:OHa.
OHa aHanusupyet (packnagblBaeT No yacToTam) curHan, nNocTynauyui
Ha Bxof EAR KomnbioTepa, 1 n3o6paxaer ero Ha akpaHe B Bnje cnekrtpa.
BepTtukanobHan wkand umesT Tpu meTkn. MNpoTMe 3TUX METOK AOMXKHbI
HaxoAMTLCA MUKKM CUrHANOB BO BPEMA 3arpy3ku. Caman BEPXHAA MeTKa
yKasbiBaeT Ha MUK BO BPEMA CYUTbIBAHMA NWNOTTOHA, a ABe gpyrue -
ypoBeHb "Hynei#” u yposeHb “eguHul”’. Mpn NpocnywmBaHnu UU@EPOBOM
3anucu vepes nporpammy TAPER NWKM B yyacTKax, OTMEYEHHbIX MeT-
Kamu, 40KHbI ObiTb APKO BblpaXK€Hbl U HUKaKux NOGOYHLIX BCMNECKOB
He NOMKHO ObiTb.

KonuposaHue npozpamm. Ecnm nporpamma HanucaHa nonb3oBa-
Tenem CaMOCTOATENbHO Ha beidcnKe, To BLINONHUTL €€ KONUK HECNOXHO.
AnA’atoro goctaroyHo Habpatb KomaHay SAVE "UMA” 1 HaxaTb KnaBuwy
"ENTER”. Yrobbl Nporpamma aBTocTaprosana nocne 3arpysKku, HaunHan
CO cTpokn M KomaHga aofxHa umeTtb Bua: SAVE "uma” LINE M. Ecnn
B Nporpamme ecTb 60Ky, HanucaHHbie B MaWWHHOM KOAE, TO HyXHO
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AaTb KomaHay SAVE "uMA” CODE M, N, rge M - agpec, ¢ KoToporo
HaynHaeTcA 650K Kopos, a N = anuHa 3toro 6noka B Gaitax. fpwu 3ar-
pyske nporpamm O6noKW, HanucaHHbie Ha beiicuke, uHAULWPYIOTCA Ha
3KpaHe Kak PROGRAM ..., a 6N0K1 MalumHHbIX KogoB — Kak BYTES... .

He Bbi3biBaET 3aTpPygHEHUA BbiIrpyska MporpamMmbl C W3BECTHLIMK
appecamu, § KOTOPbIX PacRonaralTcA 61oku. TpysHOCTM MOryT BO3-
HUKHYTb NPy pa6oTe (3arpysKka, Buirpyska) C GupMeHHo# Nporpammon,
KOrga Monb3oBaTenio He W3BECTHbl agpeca GMOKOB, U3 KOTOpbIX OHa
coctout.. Kpome Toro, oHa MOXeT aBTOCTapToBaTb, a OCTaHOBUTL ee
CNOXHoO. ‘

YNpocTuTh NPOLECC KONUPOBaHWA U aBTOMAaTU3NPOBATL Ero MOXHO
C NOMOWBI0 CNeuuanbHbiX Konupylowux nporpamm. 3T Nporpammb!
MMET CBOI0 HECTaHgapTHyl0 3arpysouHyio cuctemy. Paccmotpum
HECKONbKO Haubonee WHUPOKO PacnNPOCTPaHEHHbIX NPorpamm-Konu-
poBuuKoB [22). COPY 86/M - aTo, No-Bugumomy, Haubonee ygo6HsIR v
HarnAgHLIi KONWPOBIWMK obliero NpUmeHeHWA, B ncxoaHom cocToAHum
oH umeeT ofbem ceobogHoro npoctpaHcTea 45000 GaiitoB u cnocobeH
KOMMNPECCHPOBATL \aHHbIe NpW  3arpyske. komnpeccuposaHue COCTOMT
B TOM, 4TO, Hanpumep, BMECTO NocHeaoBaTENbHOCTM M3 N Hynesbix
6aiiToB 3anNKCLIBAETCA OAUH "Hymb”, a cnepylowmin 6aRT yKasbiBaeT ux
konuyectso (N). 310 NO3BONAET 3arpyxaTb B KONUPOBWUK 3HAYUTENLHO
Gonbwe 45 K. Oco6EHHO MHOro Mecta 3KOHOMMUTCA Npu 3arpyske
3KpaHoB, TaK KaK B rpaduyeckux W30oOpPaXEHMAX 4acTo BCTpPeyawTcA
ANWHHBIE NOCNEeaoBATENLHOCTH HyNew.

PesynbTaT komnpeccuu Q[aHHbIX OTNPABNAETCA Ha xpaHeHue B
obnacTb 3KpaHa, 4To NPUBOAUT K MOABIIEHNI0 HA 3KPaHe MoJIOC U TOYEK,
HanomuHalwmx TenerpagHbii Koa.

NepeyeHb KomaHg nporpammbl COPY 86/M:

L - 3arpysutt aitnes;

C - BeIrpy3anTb (CKONMpoBaTh) haifb; Naysa mexay 3anucAmu pas-
Ha 15¢;

M - 10 xe, Ho c nay3oi 3¢;

V-VERIFY = NposepKa BbIrpyXeHHbIX 3anuced;

D-DELETE - yganeHue HeHyxHbix 3anucei;

H - NnepeBoa B WECTHAAUATHPUYHYID CUCTEMY;

X — NpocmoTp 3anKUCeil C OTMEHOU paHee NogaHHbIX KoMaHg;

S~ 710 x€e, Ho 6e3 oTMEeHbl KomaHa,

B - npocmotp beicuk-nporpammer,

A-ALL - nocne 3toM Komarabl oyepepHan KomaHaa GypaeT oaHospe-
MEHHO PAacrpoCcTpaHATLCA-HA BCE 3anucy;

BREAK - nepexoa B McxoaHoe NonoxeHue. )

Bce KomaHpbl NoATBEPXAAlOTCA "Haxatdem knasuwwu "ENTER”.

Ha skpaHe aiinbi 3aNUCLIBAIOTCA B “OKHE”, umelowem 4 CTPOKW.
Ecnu 3anuceit 6onblwe Yem 4, TO OAHOBPEMEHHO BLIBECTU UX HA 3KpaH
Henb3A, NOSTOMY M HEoGX0oauMbl Knasuww “S” n X" anA "NPoKpy4n-
BaHuA” 3anucel yepes "OkHO”.
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K coxanenuio, 3ta nporpamma He paboTaerT CO MHOMMMM Camo-
AeNbHbIMK KomnbioTepamu. B Takux cnyyanx, Kak npasuno, roflb3yloTcA
Apyro# Komnpeccupyioweid nporpammoit TF COPY.

TF COPY - nocne 3arpysku Nporpammbl Ha 3KpaHe NOABNAETCA
ncxoaHoe meHiw. Ecnu Haxate knasuwy @ ”, To Nporpamma crapryer,
¥ Ha 3KpaHe NOABNTCA OCHOBHOE MEHI0 NPOrpamMMBbl:

LOAD SAVE DELETE VERIFY MODE

AnA BoiGopa HyXHOro pexuma Heobxoaumo Haxartb nNepeylo GyKBy
HYXXHOW KomaHabi:

LOAD - 3arpyska ¢aiinos,

SAVE - Bbirpyska ¢ainos;

DELETE - ypanenue ¢aiinos;

VERIFY - npoBepKa BbirpyxeHHbIX (hainos;
MODE - nepexnioyeHue pexuma.

B nporpamme umerotcAa 3 pexuma paboTbi:
Pexum 1 - 41984 Gaiita cBoGogHOW NamATH.
Pexum 2 - 44 032 Gaiita cBoGogHOW NamATK,
Pexum 3 - 44 288 Gaittoe cBo6GogHOW NamATH.

Bce komaHabl goMkHLI 3aBepwatbcA HaxaTuem knaeuw "ENTER”.
AnR BLIXOA2 B OCHOBHOE MEHIGC HYXKHO WCTONb30BaTh KilaBnwy "BREAK”.
Mpu nepexoge Ha APyro pexum NPOMCXOAWMT OMMCTKA NaMATH, T.e.
3arpyx€eHHaR uHpopmauuA GyaeTr yHUYTOXEeHa.

Nocne BbIGOpa OAHOrO M3 BbleyKasaHHLIX PeXVMOB Nporpamma
BbigaeT 3anpoc. Hanpumep, Haxarue knasuwm “D” paer pexum DELETE
n noasnAetcA 3anpoc DELETE FROM... TO...- yganutb 3anucu C
... NO .... :

B orBer Heo6xoaMMo yKasaTb HOMepa Tex 3anucei, KoTopbie
HyXHbl Tlofib3oBaTeNio. Hanpumep, €cNu HyxHO YHUNTOXMTL 3annch Co
BTOPO# NO NATYI0, TO COOTBETCTBEHHO Hafo BBECTN 2 1 5,

COPY -COPY (PIRATE @2) - 3Ta NporpamMma HaxoAuTCA B aKcnAy-
arauum LOBONBbHO AaBHO M NpeacTasnAeT coboil Knaccuyeckui obpasey,
KonuposwuKka. OHa He BLINONHAET KomNpeccupoBaHue W MMmeeT cpas-
HUTENBLHO HEGONbIWON o6bem cBoBOAHOM NaMATH (42 K), HO B Heli ecTb
HECKOMbKO OpUrMHanbHLIX PEXUMOB, KOTOpPLIE B PALie ClyyaeB aenawT
ee He3ameHUMQN.

MNepeyeHs KomaHd. Bce KomaHgbl ABMAITCA KNKOYEBLIMM CROBaMM
MI3BM "Cnektpym” u Noatomy He HabupaloTcA No 6ykeam. OHu TpeGyioT
3aBepweHnA HaxaTtuem knasuwn “"ENTER”.

LOAD - BbINONHMTL 3arpy3Ky ouyepegHoi 3anucu (6noka). .

LOAD N TO M - BbinofiHUTL 3arpy3Ky 3anucel, HawHaA c Homepa
N po Homepa M. lMpu 3ToM paHeg Cyuw,ecTBoBaBWME 3aMMCH C HOME -
pom N Bblwe GyayT yHuuTOXEHbI, T..LOAD 1 yHWYTOXWT BCe paHee
CYW{ECTBOBABWWE 3aNUCK U NOArOTOBUT KOMMNbIOTEP K 3arpy3ke HOBbIX.

Bo3moxHble Bapuauun 3TOM KomaHab

LOAD N TO;
LOAD TO M.
7



SAVE - BbiNONHEHWE BLIrPY3KK 3anuceidl Ha NeHTy. MoXeT umeTs

DOPMY  SAVE N TO M;
SAVE N TO;
SAVE TO M;
SAVE N TO M STEP K.

MNapametp K nocne onepatopa STEP nokasbiBaer BenuyuHy naysb!
B CeKyHaax, KOTOPYK KOMMbIOTEP BbIAEPKUT MEXAY OTAENbHbIMU
6riokamu.

VERIFY -~ npoBepKa BbirpyXeHHbiX 3anucei. MMGGT BCe Te xe
¢opmbi, 4To ¥ KomaHga LOAD.

LOAD AT ADDR - 3arpysxa 6noka, HauuHaa c agpeca ADDR.
Hanpumep, LOAD AT 16 384 - sarpy3Ka 3KpaHa.

LIST ADDR - Bblgaya Ha 3KpaH COAEpXWMOro NamATh, HayuHaa C
yKasaHHoro appeca.

POKE ADDR, N - nomecTuTb No ykasaHHoMmy agpecy Gait N. Jtoit
KOMaHZ0M 4acTo NONb3YITCA COBMECTHO C KoMaHgoM LIST anA sBHeceHuA
M3MEHEHNA B MaWwWHHbIA Koa Nporpammebl. B npuHuuune c NaaoGHLIMK
3afavamu Nyywe CnpaBnATCA CheuManuaupoBaHHbie NporpamMmebl AnA

OTNaAKN MawWWHHOrO Koaa (MOHWTOPLI), HO Hanuyne TakoW QyHKuun B
KONUpoBWMKE aenaeT ero BecbMa yao6HeIM,

COPY 16 384 - KomaHaa, KoTepaA No3BONAET KONWpOBaTh 6noKK
AnnHoi 49K, |

3T0T pexum AenaeT faHHyl nporpammy uesamenumou BO MHOrMX
chyyanax. [lefio B TOM, YTO e€cnu NporpaMma UmeeT oauH 3HAYUTENbHBIA
610K anHoM NopAaKa 49 K n He noaaaeTcA KoMnpecuw, To 0TKONMPoBaThL
ero Konuposwwkamu tuna COPY 86/M u TF COPY He ygacTch,.TaK Kak
OH He nomecTutcA B NamAaTu. B pexume COPY 16 384 nporpamma
COPY - COPY ypanaer camy ce6A u3 NamATM W OCTABARET TONbKO
HeGonblwol 6NOK ANUHOW HECKONbKO 6aiToB, NpegHA3HayeHHbld AnA
BbIrPy3KKU 3arpyxeHHoro 6noka. Bbirpyska BbINONHAETCA HaxaTnem
Kknasuwu "CAPS SHIFT”. Bo3amoxHa TONbKO OAHOKPAaTHAaA Bbirpy3ka,
nocne yero ‘KonuposwWwMK HeEo6XoaWMO 3arpy3uTb cHoBa. Pasymeertch,
MarHnTooH AoMmxeH GbiTb BKMIOYEH HA 3anUCb A0 HaXaTuR Knasuwwu
"CAPS SHIFT”.

B 3aknioyeHne cnegyer oTMETUTb, YTO Hamu Gbifl PACCMOTPEHBI
TONbKO TpU HawbGonee pacnpoCTpaHEHHbIE KOMUpylWwMe NPorpammbl.
Ha camom gene ux ropasgo Gonbwe, HO MPUHUMALI X paGoTel OTM-
4alTCA HeaHayuTensHo. B TO Xe Bpem, Heo6x0aUMO OTMETUTb, 4TO C
NOMOWBI0 KOMMPOBLYMKOB MOXHO KonuposaTb TOMbKO Te MNporpammbl,
B KOTOPbIX HE NPUHATO CeuuanbHbix Mep ANA 3awuTbl OT KONMpPOBaHWA.
MHorue ¢upmbl Takue Mepbl NPUMEHAT. 3T0, Hanpumep, ChMANOK
(YCKOpEeHHbIA 3arpy3yunK), LKEPKUTOH (MUIOTTOH, CONPOBOXAAIWMACA
pbiBKamu), 6M0KM n3GbiTowHOW anuHbl (Gonee 50 K), danbwxageps
(6nokn pnmHol 17 6aiiToB, KOTOPLIE BOCTIPUHUMAIOTCA KOMMPOBLIMKOM
Kak 3aroNoBKu oyepegHbix GNOKOB B TO BPEMA KaK OHW TaKoBbiMWU He
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ABNIATCA), YKOPOYEHHbIH MUAOTTOH, YANMHEHHbIA NUNOTTOH, CNMWKOM
WHPOKWUHA MNK CIUWKOM Y3KUiA NUAOTTOH, 6OKKM C 3amepAeMoit Nay3oM
Mexay Humu u mHorue apyrue [15, 22]. NpuHunn ux aecTsuA cocTonT
B TOM, 4TO Nepeuii 6MoK Nporpammbl ABRAETCA bedcuK-3arpysunkom,
noaroTasnueawwmum 3arpysky stoporo 6noka. Bropo# 6nok (B mawuH-
HbIX  Kojax ) MOAroTaBNMBaeT HECTARZapTHyl0 3arpyaky Npouux
6noKoB, KOTOpblE yXe He MoryT ObiTb 3arpyxeHsl B TO MECTO, rae
npeasaputensHo He otpabotan Bropoi 6MoK, B TOM yuche u B Konu-
poswuK.- KonupoBaHne Takux NporpamMm -— AOBONbHO TPYAOEMKM
MPOUECC, HO CO MHOrMMM 3awuTamu CNpaBnAeTcA, Hanpumep, cne-
uuansHar nporpamma LERM-7 (TC-7) [15, 22):

JApyroit noagxoa K Takum NporpamMmam COCTOMT B TOM, YTO UCMONb-
3yl0TCA cneyuansHole nepugepuniiHble ycrpoictea. OHM NpegHasHayeHb!
ANA Toro, 4Tobbl OCTAHOBUTL NPOrpamMmMy B Kakom-nMbo MecTe, a 3atem
cAaenatb -NOMHYI0 BLIFPY3Ky Bcel NamATu (NOMHbIA pamn). Takxke us-
BECTHbl ycTpoiictea Tuna MULTIFACE, nossonawwue, Kpome 3toro,
NpousBOANTYL BbIFPY3Ky aKpaHa B NioGOM MecTe NporpamMmbi, BHOCUTb
B NPOrpaMmy W3MEHEHWA n NpoaonXKatb WCNONHEHWE Nporpammbl C
MecTa NpepbIBaHUA. AHaNOrnyHLIMK yYCTpoicTBamMn nHoraa cHabxaiTcA
M OuCKOBblE cucTeMsl, Hanpumep BETA-NUCK UHTEPOEAC (TR DOC)
¢upmbl  “Technology Research”. OH umeeT cneunanbHylo KHOMKy,
HasbiBaemylo MAGIC BUTTON (BonweGHaa KHoMKa), ANA" NpepbiBaHUA
pabotbl Nporpammbl n cbpoca ee Ha auckK. OgHaKo 3anycTuTb OTKONU-
poBaHHyld Takum o6pasom Nporpammy uepes LOAD He ypaetcA. JnA
aToro uHtepgelic peanmayer HecTaHaapTHbI NOAX0A, W 3anNyCcK BbiMon-
HAeTCA No komaHge GO TO "wumA”,

B [15] npegnaraetcA cnoco6 KONUPOBAHWA 3aLULLEHHBIX NPOrPaMM
C NOMOUbI ABYX MarHUTOHOHOB. OanH M3 HUX BKMKOYAETCA Ha BXOA
> KomnbloTepa, a-apyroi — Ha Bbixog. KomnbioTep cuuTbiBaeT nidopmaumio
61T 33 6GUTOM W TYT XK€ TPaHCNUPYeT ee Ha BbixoA, NPU 3TOM OH Bbinon-
HAET pofb Komnapatopa u BbipasHWBaeT ¢ppoHTbl curHanos. [NA 3Ttoro
Heobxoauma HecnoxHaA nporpaMMa B MalWMUHHBIX Koaax, KoTopan
NPUBOANTCA HNXKE,

10 DIM A1)
26 FOR I=1 TO 12
30 READ A(D)

40 POKE (29999+1) »A(I)

50 NEXT I .
60 DATA 243,1759219+254»31931+319211+254195,50v117
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OTMEeTUM, YTO NPEANOXEHHbI METOA He O4YeHb HagexHo paboraer
Ha (MPMEHHbIX “Cnextpymax”, TaK KaK y HUX BbIXOA U BXOA WMetoT
3NEKTPUYECKYI0 CBA3b, HO Ha KomMbloTepax “TaimeKc” u Ha GofbwuH-
CTBE CaMOfeNbHbIX AAeT XOPOoWuA pesynbTar.



2.4.5. NogxmoveHne KoMnbioTEPa K TENEBU3OPY

QOupmeHHbie KomNbloTepbl paboTawT 8 AEUMMETPOBOM guanasoHe
(36-i kaHan), No3ToMy noaKrNoNaTh MX HyXXHO Ko Bxoay AMB Tenesusopa.
Npn 3ToM Hago NOMHUTL, 4TO LBETOBLIE CUrHaNbi UAYT B cucteme PAL,
ND3TOMy Ha OTEYECTBEHHOM Tenesusope, paGoTawuwem B cucTeme
CEKAM, u3obpaxeHne GypeT He usetHbiM, a yepHo-6enbim (MonyTo- -
HOBbiM). OgHWM W3 BApWaHTOB BbiXOAA U3 3TOW CHTyauuw RBNAETCA
BCTpauBaHWe B Tenesusop aexkogepa MNAJI/CEKAM, 4to npurogutcA
roNb3oBaTeNio W Npu aKcNAyatauwu BugeomarHutogoHa.

Y GoNbWHUHCTBA CamMoeNbHbIX KOMMNBITEPOB, KaK yxe ynomuHanoch
BbiWwe, Ha TeneBn3op NocTynawT curHansl R, G, B n cuHxpocmece.
NocnegHAA nopaeTcA Ha BxoA CY6MOAYNA CuHxpoHM3auuu (Mo uenu
”Bugeo”), a curhansl R (KpacHbii), G (seneHbiid), B (cuHuit) - B moayne
LBETHOCTW, Ha COOTBETCTBYIOWME BXOAb GOPMUPOBATENA NEPBUYHLIX
UBETOBbIX CUrHanoB (06bi4HO 3TO MUKpocxema K174A05), XenartenoHo
OTKMOYMTL CyGMOAYNb paguoKaHana. [ANA 3Toro, Hanpumep B Tenesu-
sopax 3 YCUT, npeaycmotpeHa cneunansHan 6noKWpoBKa, KoTopyl
AOCTaTO4HO 3aMKHyTb Ha Kopnyc (pasymeerch, ato yaobHee cpenatb
yepes Tymbnep, npeasapuTenbHO YTaHOBNEHHBLIA Ha NEpegHion nin 3agHI00
naHens). flo6aBum TaKxe, YTo ANA UCKNIYEHNA BCEBO3MOXHLIX Henpu-
ATHOCTEH MNOAKNINEHME BCEX BLIWEYNOMAHYTLIX CUrHanos cnegyer
rMpousBOAMTL 4YEpe3 “pa3BA3biBalOWME” KOHAEHCATOPbl €MKOCTbIo OT
0,22 po 2,2 mko.

ANA NoaKNMIOYEHNA K yepHO-6eNloMy TEeNnesn3opy CHHXPOCMECH W
curHans R, G, B HeobxoaumMo “3amewarts”. Jlyywe, KoHewHo, anA 3To#
Uenu ucnonb3osate NPOCTOW CymMMmaTop Ha OCHOBE ONEpaunoHHOro
YCUIUTENA, HO MOXHO O0GOATMCb M OBLIKHOBEHHLIMW pe3nucTopamu
(nopAgKa 300 Om). Yepes Hux curHanbl R, G u B coeguHATCA Mexay
coboil. B Touky mx coeguHeHuAa Hanpamylo (He yepes pesuctop) noa-
BOAMTCAR W CHHXpOCMECb. B peaynbtate 4ero noflyyaercA NonHbIi
BUAGOCHIHAN, KOTOPbIA MOXHO NoagaBaTh Ha Bxod Onoka pagvoxaHana
(kenatenbHo yepe3 “pa3BAsbiBanwmi’ KoHaeHcatop). Mpu  3Tom
BbIXOAHOW KacKag GsioKka pagvoKaHana Nyywe OTKAYUTb. QyMMMpyto-
WY PE3NCTUBHYID MaTpully yaoGHO MOMECTUTb HEenocpeacTBeHHo B
Kopnyc pa3bema, MOAKIIONAEeMOro K KOMMbIoTePY, U TOraa ANA CBA3W C
Tenesnsopom 6y4eT R0CTaTouHO AByx nposoaocs [15, 22),

2.4.6.. cnonu3oBalme Apyroro NepudepuiiHoro 0GOPYAOBaHKA

K N3BM "CnexkTpym” TaKxe .Mory'r' 6biTy NOAKSIOYEHDI HaKoNUTENb
Ha ruBKux MarHuTHbix guckax (HMMA) v mukpoapaite ("ZX-Microdrive™).
"ZX-Microdrive” - yctpoifcTeo, paboraiuiee ¢ BbICOKOCKOPOCTHOMH
3aK0NbLOBAHHON MarHUTHOW NEeHTOW, HAXOAAWEHCA Ha CMEHHbIX KapT-
puaxax. Emkocto kapTtpuaxa nopagka 100 K. Kak yxe ortmevanocs,
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0CTaBaACb NO CyTW. NEHTEUHbIM HOCUTENeM, MuKpoapaWs cospaer
3dgexT pabothl ¢ AMCKOBOAOM. OZHOBPEMEHHO K KOMNbIOTEPY MOXHO
NOAKNIOWUTL 40 BOCbMM Takux ycTpoicTts. B otnvume ot marHutodoHa
MUKpOApaiiB He MOXET ynpaBnATbCA KomaHpamn SAVE, VERIFY, LOAD
n MERGE, a nuwb komaHgamu PRINT, LIST, INPUT u INKEY$. CoBmecTHO
c uHTepgpedicom-1 OH MOXET NPUMEHATLCA ANA OpraHW3auun cetn U3
HEcKONbKux KomnbloTepos “ZX-Spectrum” [15, 18]

Nutepdeiic-1 - aTo yCTPOACTBO, BLINONHAKLLEE OAHOBPEMEHHO TDU
dyHKUMM ~ KOHTpPONNEPa NoKanbHol ceTw, Nopra RS-232 u KoHTponnepa
MuKpogpaiiea. BunchaeTca To# xe dmpmol "Simclair Research LTD”.
Wmeet cobctBenHoe M3Y n ciyxut anA NogkMioyeHWA KomnMbloTepa K
APYrMM KOMMNbITEPAM (NPaKTUYECKH NobbiM), K rnoGanbHoi cetu
(4epes Moaem) u pNIA oB6bepuHeHUA Knacca “CneKTpymos” B NoKaNbHYI0
cets (a0 64 wr.). KomaHgn uHTepdeiica-1 yxe He ABNAIOTCA onepa-
Topamu beiicuka Kak A3biKa NporpaMMMpOBaHWA, a xomahnamu
onepauvoHHo#t cuctemb: (15, 18],

CraHpapTHbiM MHTEpdeiicom ANA "Zx-Spectrum" nannetcn RS-232,
nocpeacTsoM KOTOPOro NOAKMIONAIOTCA Knasuatypa, NpuHTep U Niobuie
Apyrue ycTpoiicTea, oTBevalwue CcraHpgapTam 3Toro uHTepdeica
Mpn pabore C TakuMu ycTpoCTBaMM MOTYT WCNONL3OBATLCA MMElo-
WHWECAR Ha KnaBuaType AONONHUTENbHLIE KMoyeBbie cnosa: OPEN#,
CLOSE#, MOVE, ERASE- CAT u FORMAT. MogknioyeHne xe k MIBM
"Cnektpym” HIMJ tpeGyer cneuuanbHoro KoHTponnepa [23].

25. Onucakne wrp KomneloTepa

Ana N3BM "Cnektpym” paspaboTtaHo 60MbWwoe KOMMYECTBO UIPOBBLIX
nporpamm. Hanpumep, WHPOKO MCNONbL3YIOTCA Takue urpbl, Kak The
weeks in Paradise (Tpn Hegenn B paw), Robin from the wood (PoGuH u3
neca), Psytron, Nonterraqurcus (HoHteppak), Zorro' (3oppo), Caezar
the Cat (Kot Liesaps), Tapper (bapmen), The way of the exploding fist
Nyt paspywatouero Kynaka), Knighf Zore, Hodu of yesod, Chimera
"(Xumepa), Gunfright (CTtpawHbii pesonbBep), Batman, Pyiamasama,
Cauldron (Koten), Cauldron 2 (Koten 2), Sir Fred (Cap ®pep), Fairlight,
Lightforce, Cobra (Stalone), Twister, Showjumping (Ckauku), Basketball,
Academy, Uridium, Flying dragon, Straquake, Ocean (OkeaH), Tamahawk
Skyfox, Ace (Ac), Flyer fox, Spitfire 40, Delta wing (NnaHep), Gyroscope
(Bonyok), Potty proffessor, Heavy on the magic (Monoxuco Ha maruw),
Rogue trooper (Bpogaunii conpar), Nasferatu, Firelord, Strike force cobra,
2112 A.D., Treasure island (OcTpos cokposuwy), Punchy, Melbourne draw.

Mpegnaraem oONMCaHMe HEKOTOPLIX W3 NEPEYUCNEHHBIX Bbiwe
urp [26].

Robin from the wood (PobuH u3 neca). UctopuA PobuHa MNyaa BHOBL
0XWBaeT B 3TOH NPUKNIOYEHYECKOI urpe. Tak KaK nereHga Tex BpemeH
cywecTtsoBana rinasHbim o6pa3om B yCTHOH (opme, BO3HMKaeT pasHuua
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CBOEro CTaKaHuuka nencu, ux TepneHne MOMEHTANbHO HMCCAKHET, U
HecyaCTHbIi 6apmeH cam noejeT No -rNagkoi NoBepxXHOCTH CToMKN.
Pabotoparens 6apfeHa He 0ao6pAET TaKnx WHUMAGHTOB, TaK XK€ KaK u
Toro, 410 GbeTcA nocysa. HyxHo ycneeatb NOAXBaTbIBaTL MyCTbie
KPYyXKn M NOMHUTo O TOM, YTOObI He aaBaTb Gonbwero Konuyectsa
HaNUTKoB, Yem TpebyeTcA. NATL ynyuieHuli BNeKyT 3a coGoi yBoNbHeHne
C paboTbl — KoHew, urpbl. HyxHo paboTaTb UCKNIOYUTENbHO BHUMATENBHO, *
Ho wed MoXeT, B NOPAAKE UCKIIOYEHNA, 3a6biTb 0 KaKOM-NNGO YNy eHUA.

370 ewe He Bce. U3pepKka B 6ap BNETaeT UCKNIONUTENLHO HECHMm-
naTtuyHbid NapeHb C mackod Ha ¢mamoHomuu. OH BCbiN@eT Af BO Bce
KPYXKW C nencu, 3a uciiueHnem opHol. Urpok aonxeH yKasatb Ha
Ty KpyXKy, KOTOPYi0 6aHAUT He gepxan B pykax [26].

Gunfright (CTpawHbiii pesonseep). B urpe goBofibHO peanncTuyHo
u3obpaxeHsl annem u AOMAKM OObIYHORO  3anagHoamepuKaHcKoro
ropoaKa. HasbiBaeTcA atoT ropogok YepHuid Kameds. Mo ynuuam pac-
CbiNaHbl rpyAbl KaMHEH U BUAEH MHTEPbEp 3faHWiA. YTobbl NoCMOTPeThb
Ha 3KpaH NOg pasHbiMKM paKypcamu, HyXHO HaxaTb Knasuwy “Z” naw
"CAPS". T

Wrpaiowuii — wepug no nposeuiyy buictpocxear, asa ocTpbix rnasa
GnecTAT u3-Nog wnAno. Liens ero - naTtpympoBarb ropop, rae WarawTcA
6pqaArn n BoOpyxeHHbie GaHguTul. liepud BOOpyxeH LiecTU3apAaHLIM
pesonbBEpoOM.

Mrpa HayuHaeTcA CO cueHbl NAageHNMA MEeWwKoB C AeHbramu; ux
Hapo Habpartb Kak mMOxHO Gonbwe, NOTOMy 4YTO NPWAETCA NNaTuTL 3a
naTpoHbl, Nowagew, a Takxe NNaTuTe wrpads.

Cnegyowan cueHa HayuHaeTCA C TOro, YTO MIrPOK MOXeT nepe-
Mewartb wepupa, CToAWEro B 4BEPAX TIOPbMbl, BO BCEX HanpasneHnAx
u cTpenaTtb. Cneea Ha akpaHe nokasaHo oGbABNEHME — “pasbickuBaeTcA
onacHuifi NpecTynHuk”, Konuyectso Nynek nNog HUM - 31O 4MCNO
OCTaBWMXCA Xu3HeH. Ewle Hmxe ~ cymma 3apaboTaHHbix geHer. B camoi
HUXHEH YacTn 3KpaHa NoKasbiBaeTcA 6apabaH C OCTaBWHUMMUCA MyNAMKU
1 TenerpadHbiii 6NaHK C ueHamu Ha Nynu u Nowagei, a Takke ypoBHei
wrpados.

3apava urpawouwero - 66/CTpPo NPOXOAUTL NO FOPOAY, HANONHEHHOMY
onacHocTAmMKU. Ho camoe onacHoe — 3To He 6aHauThl, a MupHble 6Ooro-
GoA3HEHHbIE obuTaTenn ropoaka, Kotopoie GecuenbHo WAAKTCA No
yhuuam, CTONKHOBEHWE C KOTOpbiMM NMwaer wepuda xuskiu u 150
Aonnapos. ) A

Bckope wrpatowmii 06HapyXuT BOOPYXEHHOrO HaneTyuka, KoTopbii
BLIFNAAUT QOBONBHO ycCTpawalowe. OaHaKo €CNM UIPOK BbICTPENUT W
nonaper 8 Hero, To C yausieHnem oGHapyXuT, 4yTo AnwuAcA ewe 150
Aonnapos. 3ToT NapeHb BCEro fWlWb yKasbiBan CBOWM . PEBONLBEPOM
HarnpashneHue, rae HaxoAuTCA Gnnxaiwmil GaHawT.

C nomoubio apyrux obwutatenell ropojka Wrpok B KoHue KOHL0B
AoGepetcA go bunna Buika, 3a NosmKy Kotoporo BhinNayueaeTcA NpemMuA
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B pasmepe 350 gonnapos. He Hapo xaatb, NOKA OH HAYHET CTPENATH,
UrpoK A0NKEH NMoCcTapaTbCA BLICTPENUTL B HEro cam — W urpa nepeiger
Ha crlegyiowni ypoBeHs. Urpaiowemy NPeACTOMT CTONKHYTLCA C HUM
NMUOM K NulUy, W Tenep, pesynbtaTr 3aBMCUT TONMBbKO OT peaKuuu u
MeTKocTU urpoka. Ecnm emy ygpactca nopasutb GaHauTa NepebiM, OH
B03BpalWaeTcA K HavanbHOW KapTtuHe, Ho Tenepb Ha ovepeau bunnu
Ko3neHok, 3a Kotoporo nfatAT yxe Gonbwe - 700 ponnapos.

Ewe oaHo: urpaloumii Moxer HaiTu nowangb, KoTopyio 308ByT MNaHTo,
4, CMAA Ha Hel, MOXHO CMoKoiHO NpockakaTs NONropoaka, CMeTan Bce
Ha CBOeM MNyTw, HO, K COXaneHuw, NQuanL - yAROBONLCTBUE AOPOroe.
OpHaKo ecnu urpaiouieMy NocYacTAMBUTCA BCTPETUTL GaHAMTOB BEPXOM
Ha KOHe, OH MOXEeT NYCTUTLCA 38 HUMK B NOroHio [26].

Sir Fred (Cap ®pep). Hages gocnexu, MOXHO CMeNo NycKaTbCA Mo
CKpbITOA TYMaHOM APEBHOCTH CTpaHe CBap/uBbIX Koponeii, NpeKpacHbIx
Aam n puuapen 6e3 crpaxa u ynpeka. *

Cap ®pea rfonan B 3Ty cTpaHy B TO BPEMA, KOr4a BCE OCTANbHbLIE
GnaropogHbie poilapu HaxXoawiuch B AanbHUX GTPAHCTBMAX, a OCTaB-
wuecA-3a6pocunu cBoe peMecno U CNOKOWHO A0XKWBANK XKN3HL B CBOMX
3aMKax, NOCTPOEHHbIX Ha 3010T0 apakoHoB. Korga ano# cap Myro JeoHu
noxuTMA NpuHYeccy, Koposib, €e otel, BCTan nepea CNoxHon Npo6nemois,
KaK HaiiTh 6NaropogHOro poilapA, KOTOpbIl Gbl NPOHUK B 3aMOK HEroaAA
u cnac:aoyky. Kopomo npuwnocsb. octaHoBUTL cBO¥M BbIGOP Ha cape
Opepe. XoTA.OH U He cambili Nyywwii pbinapb KOponescTea, HoO cTapa-
TeNbHbIA. ‘ '

TpyAHOCTM HAYMHAKOTCA C CaMbix NEPBbIX CEKyHA urpbl. Ha nepsom
aKpaHe cap ®pes, 3anaKkoBaHHbI B 4OCNEXH, CTOMT Ha Kpaio nponacTw,
no gHy KOTopo#i NonseT ameA, Ee yKycbl NMwaioT HEOCTOPOXHbIX poiaped
cui. MoxHO NepenpuirHyTL 4epe3 NponacTb, packayaBwucb Ha OAHOM
M3 BEpPEBOK, a MOXHO NPOCTO OPOCHTLCA BHW3, NepenpouirHyTL Yepes
3mel0 u BbIGpaTbcA HaBepx N0 BUHOTPaRHON No3e, KOTOpaR CBEWMBAETCA
C Kpan nponactu BHu3. Kctaty, ecnu ecTb menaHue Bobivrpatb B 3TOW
urpe, Hago ObICTPEHbKO HayYMTLCA PacKauuBaTbCA Ha Bepeskax. Ha
Gonbwei 4acTM 3KpaHOB MMEETCA NO KpaiHeid mepe ogHa BepeBKa.
3anestb Ha TaKo# KaHaT o4eHb MPOCTO, a BOT pacKayaTbCR Ha Hem,
BOBPEMA NEPEHOCA TAXECTb TeNa C OAHOW CTOPOHbI Ha APYryt, — 3TO
YX€ UCKYCCTBO, Ha OBNageHne KOTOPbIM MOXET T MHOro BpeMeHH.
K HecyacTuio,NoKa urpaiowmi um osnajgeet, GONbWKWHCTBO  NONE3HbIX
nNpeaMeToB €My yxe HeaocTynHo. *

Y#gR c nepeoro 3KpaHa HanpaBo, WrpawlMi OKaxeTcA nepej
pBom c Bogo#. MHorue npeamerbl HAXOAATCA Ha fHE BOAOEMOB, TaK YTO
odpegy Hago ewe ymerb nnaeatb. Ecnu urpalowuit He CTOAKHYNCA ¢
addpexTom MHepuun Ha NepBom 3KpaHe, TO OH OLYTUT ero, KaKk ToMbKo
“cnpeirder” 8 pos. B Boge Ha Hero peiicTeyeT BbiTankuBawouwan cuna.
YT06b! "HBIPHYTL”, OH 4OMXKEH HaxxaTb KHOMKy "Bnepes” n 04HOBPEMEHHO -
yaepxartb KHONKy “BHM3". YNpasnAA Takum o6pasom NNOBLOM, MOXHO
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y6eanTbCA, 4To NPOHMKHYTL B NOZBOAHYI0 NEewepy A0BOALHO TPYAHO.

S(pcpek‘r nHepuum NYBCTByeTCﬂ n Ha cywe. Bo BpemA aBuxeHuA
Hapo HepoNro Aepxatb KHONKy “Bnepes”, wHawe ®peg pucKyeT Bpe-
3aTbCA Ha NONHOM XOAy B Kakoe-HWbyab npenAtcteme. Ho BepHEmcA
Ko pey. CueHa Hajo psom umeeT aBa NiaHa. Cnepsa urpaiowmui fomxeH
no cTeHKe 3aMKa NOAHATLCA HaBEpPX M, PAacKayaBWMCb TaM Ha BEPEBKE,
3anpbirHyTe Ha 06NaKo, 4TOObi BKAIOWATL Tam PyOuibHuK. lpu 3Tom
HeobxoaumMo yKnounncn OT yaapos monHuu. Jlio6aR HETouHoCTb - U
WrpoK NeTuT B pOB.

B 3amoKk MOXHO nonactb M Yepe3 NoaBOAHLIA TyHHBNb, 3axBaTue
no popore ropcTb KamHei, eciin noseset. KamHu MOryT NpUroanTbCA.
MponnbiB yepe3 TyHHENb, WrpawWwMiA OKAXETCA Ha 3KpaHe C ABYMA
nNaryHamu. HyxHO BbiGpaTbCA U3 NEpBodA W HbIpHYTb BO BTOpPYI.

OcTopoxHo! BnonHe peanbHaR onNacHOCTb HATKHYTBCA Ha ruraHT-
cKoro ocomuHora! Ecnu nosesert, Ha gHe 3Toi NaryHbl urpaowmuin Haiiaer
mey dpega. Ho yBEepeHHOCTH B 3TOM HMKAKOW, Tak Kak OH MOXET Haxo-
ANTLCA M B Kakom-Hubyab M3 58 mect, rae nexar pasHbie npeamertbl.
Mey - rnasHoe opyxue ®peaa B urpe; Kak n Bce octafbHble NpeameTs,
ero MOXHO B3ATb C Nomowbio knaBuww "SELECT”, a B peiictene oH
NPUBOANTCA NDCAE TOro, KaK K 0603HaYanLLEMY MEY CUMBOSY Ha HNXHEN
NONOBMHE 3KPaHa NOABOAAT Kypcop M HaxumaoT Knasuwy “USE”.
Bce octanbHbie fipegmeTh, KoTopbie HeceT ®dpep, ToXe MoKasaHbl B
HUXHE# yacTu aKpaHa B “oKowkax”. C MeyoM B pyKax MOXHO HanagaTh
M 3aWMwaTbeA.

MNepBobid, caenaswuii BbiNaj, MMEET NPeMMyLWecTBo. Y Bparos MOXeT
6biTo 7 ypoBHEW (exToBaNbHOrO MacTepcTsa, W CMPaBUTLCA C HUMK
Aaxe Ha camoMm NepeoM ypoBHe, He TaK npocto! Yto6bl NoGEeAUTbL
NPOTUBHWKA, €ro .Haao NOopasvTb TPM pasa, €Chn TONMbKO He yaanochb
npunepeTtb ero K cTeHke. [lpyroe BaxHoe OpyXue — NyK W cTpensi.
(O Tom, Kak ao6biTs ero, onuckiBaeTcA Huxe). Mocne nonagaHuA B 33MOK
Co0bITMA YOLICTPAIOTCA, W UCNbITAHWA YXXECTOYAIOTCA.

Y1066 NONACTh B 3amOK, BO3MOXHbLI TPU BapuaHTa.

BapuaHT 1. B3ATb BepeBKy co gHa nponacTu..BbibpatbcA ns npo-
nacTu u uaTM Haneso. Tam cOpocUTb BepéBKy C o6pbiBa BHU3 U cnyc-
TUTLCA MO Held Ha gHO. B3ATb NyK n cTpentbl. PackayaBwnch Ha Bepeske,
nepenpoirHyTs Yepes XenTylo ckany cnepa. [lepefiga Ha NeBbli 3KpaH,
NOAHATLCA MO uenn NOABECHOro Mocta M, NPUrHyBLWMCH, NPLIFHYTH
B 3aMOK. .

BapuanT 2. B3aTtb mAco co gHa nponactu. bpocutb ero B pos,
yT06bl OTBNEYL™ NMpaHblo. MponnbiTe 4Yepe3 TyHHeNb Nop CTeHon. W3
naryHbl C OCbMMHOrOM B3ATb CMMYKW W CHoBa BLIOPATLCA B POB.
3abpaTbcA NO BUHOrPaaHO N03e Ha CTEHy, pacKayaBwuChb Ha BepeBke,
3anpLIrHyTe Ha obnaKo, RUNOYUTL PYOGUNLHUK W NPOATH B OTKPbLIBLUMACA
npoxog. NoaoitTu K TpesyBuy, Ha KoTopoM Nexut 6omba. Mogxeds Gomby
cnuykammn. bomba B30PBETCA U YHUYTOXMUT NpenatcTeue. TiepenpoirHys.
yepe3 06NOMKK, BOWTM B 3amoOK.
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BapuanT3. B3atb mey B naryHe ¢ ocbMMHOroM. MMOQHATLCA Mo
CTeHe 3amKa, 3anestb Ha 0651aKo, BKNOYMTL PYGUALHWK W, NPOARA B
OTKPLIBWMIACA NPOX0A, B3ATL OyTuiNKy. CHOBa NOAHLIPHYTL MOA CTEHy.
Ha 3KpaHe chnpasa OT ockMMHOra Nogo3BaTh NapoMiymka C NOMOLLLIO
6yToiky, llanbwe waTM Hanpaso. YOpaTb ¢extoBaNbwuka u NPOWTH B
3aMOK, MOAHABWMCL NO cBucaluieil ceepxy Bepeske [26].

Fairlight. 3To nepsas urpa B Tpunoruu o semne dapnaiita, u Urpok
6yaeT AericTBOBAaTh B OKPECTHOCTAX 3aMKa.

Ha 6e36pexHoii paBHUHE HUYeM He NpumesatensHoro nnarto, Ao Ty
CTOPOHY HEeNpoXOAMMOr0o FyCTOro fleéca pacnofoXeH 3aKoNgoBaHHbIv
3amMoK. B 3aMke ToMUTCA BONWEGHNK, UrPOK AOMKEH HaWTW BonlieGHYIo
KHUTY, 4TOGbl BbI3BONIUTL €ro U3 TEMHULbI.

MepcoHax Wrpaiowero — 310 NyTewecTBEHHWK U WccheaoBaTens,
OAeTLI B Nnaw, N BOOPYXEHHbI MEYOM, 4TOGbl OTGMTLCA OT aHTUGCO-
UMaIbHBIX TUNOB. PUrypKa MOXET ABUraTbCA B YETbIDEX HaNpaBNEHWAX,
npbiraT ¥ NOAHAMATL pa3nuyHbie npeagMeTbl, BCTynate B  Goil.

WUrpatowwi moxer nepeasurate NpeaMeThbl, TOIKAA MX, CTaBA CTybA
Ha CTOMbl, YTO6bI AO6PATLCA A0 BLICOKO PaCcNONOXEHHbIX ABepeild unu
OKOH, a Takxe NepecTasnaTk me6ens. pobnems! , KOTOPLIE HAA0 PeWwnTb,
06biyHo NpocTbl. Mo BMay Kiloueid ACHO, K KaKoW aBepu OHU NOAXOAAT.
Mocne Toro, Kak -OTKPOETCA OyepegHaA MoTaiHaA aBepb, MOXHO Npo-

" HUKHYTb B ry6uHbl 3aMKa. OxpaHHUKOB ¥ TPONNEN, KoTopkie, NPOTHUBO-
AEeNCTBYA, pa3maxuBaloT 60AbWUMKM AYOMHKAMKW, MOXHO NEPEXHTPUTL
nnu BCTYNUTL C HUMK B Goil. Peannsm cxBaTok BKoyaeT conocTtasieHne
CUll CPaXaILLUXCA,

Kaxpeid npeamer u nepcoHax B urpe umeroT Bec. lpeamersi,
KOTOPbIE HECET WUrpoK, U306paxarwTCA Ha MaNEHLKOM CBUTKE B yray
aKpaHa No ogHoMy 3a pa3. MoxHO Hectu a0 NATM NpPegMeTos OfHO-
BPEMEHHO, HO MX BEC MIpaeT CylEeCTBEHHYI0 Pofib. Bo3MOXHO, cHibl
Urpoka XBaTUT TOSILKO Ha MEHbluee KONMYeCTBO. AHaNOruyHo ypap
AYOMHKM TPOMNA HaMHOro 4yBCTBUTENbHEE, YEM HACKOKM ManeHbKOoro
oxpaHHuKa [26].° '

Lightforce. Wrpatowuit cTpenser no hpegmeram, yBepTbiBaACh OT
HUX, NPU 3TOM HyxXxHa GbICTPaR peakuuA. EcAn wrpawowuii BoIAEPXKUT
HECKONbKO HayanbHbIX YPOBHEHR, TO 3TO 04EHb HENMoxXo!

MmMeR Ha BOOPYKEHUN HECKOMLKO MEXMNAHETHbIX KpeHcepos, HyXKHO
YHUYTOXNTL UENbI (NOT MHOMNAHETHbIX Kopabned, a Takxe ux 6asbl,
3aBOogbl U Npoyne CTpoeHuA, HekoTopbie Kopabnu NyckawT Topneabl, 4To
04eHb HEeNnpuATHo. B urpe MHOro pasnuutbix KOHCTPYKuuid. Mrpatowmit
HayMHaer cBol NyTb Nepe3 JKYHrAu OpHOM M3 NRaHeT, NoToM emy
NpeacTouT NPoATM yepes BOAHbLIK MMP, WHAYCTPMANbHYID 06NacTs W
yepes peKy. HamBbiCWMA CYeT AOCTUraeTcA He MpocTo rAyGuHOM Npo-
HWKHOBEHWA Ha TEPPUTOPUI0 NPOTUBHMKA, HO TaKKe U PasNAYHOro poaa
Npusamu. OGbI4HO NPEMUA HA3HAYaeTCA NpU PaspyweHun BCex 3faHmii
Komnnekca. rpa o4eHb NPocTa Ha BUA, 0AHAKO “BLIKNTL” B HEli aanexo
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He TaK NPOCTO, KaK KaXeTcA., Bpaxeckue ackagpunbu NETAT B CNOXHOM
6oesom nopAgke. OHU GLICTPO NEPECTPAMBAKTCA, NPUMEHAIT TaKT-
YECKHUE YNGBKM, KOTOPLIE 4NA Kaxaoro Tuna kopabnei ceou.
MNonesnbie cosern.. CHavana o nosegeHun Bparos: 3eneHbie
netawwue Tapenkun ABMralTCA 3uraaramu BHWU3, NoAGUTL MX HENb3A.
KpacHbie netaiowme Tapenku: KpyxaT BOKPYr WrpoKa, HeKoTopblie
NycKaioT paKeTwl, ocTanbHbie 6pocalT MWHLI, BCE 3TO0 B €ro Hanpae-
neHww.
lony6bie netaowme ”40aachl”: cNEfyoT MOCTOAHHLIM Kypcom, WX
nerxo nogbuTb. ’
XenToie ”NNoR-NNoMLI": OHM CNEAYIOT TEM XE KypCOM, YTO U rostyGbie
”popachl”, HO BHE3anHO MOBOPAYMBAKT U NETAT MPAMO Ha WrpoKa.
3eneHbie acTepoupbl: Ux HeNb3A Nogctpenut. OHu NOABNAIOTCA
BCAKMiA pa3, KOr4a 8CTb BO3MOXHOCTb NONYYEHUA NPEMMM.
benvie acrtepouabl: CMEQAT 33 WIPOKOM, WX HyXHO YHWYTOXaTb
nopaHbLue.
3epounapl: NOABNAITCA M3-32 CMIKHLI UFPOKA U NETAT NPAMO Ha Hero.
Wctpebutenu: HeKoTopuie NOABNAIOTCA COOKy, @ HeKoTopbie cTpe-
NAIOT M3-33 PaMKu 3KpaHa. ' )
Tenepbs 0 nocnedoeartensHocTu cobbiTul: NO;iC ACTEPOWAOB -
3eNeHLIe acTeponsbl, KOMNNEKC 3AaHWI, XEeNTLIE acTeponabi, KOMNAEKC
3naHWiA, TpU pAaa ronyGbix neTalwmux TapenoK, Xentolih acrepomna,
- 3paHue, Gencii actepous, KpacHbie netawue Tapenku (gse BOMHbI),
3haHWe, XenThii acrepoup W, HakoHey, Ganwlii actepowa. MNAHETA
IKYHIMEN - 3epomgbl, 3efieHbie Tapenky, 3aaHuA, ncTpebutenu, cHosa
UCTpe6uTeNn, ONATL WCTPeOUTENW, B3NETHaA Nofloca! apaHue, KpecTbl,
NpPU30BaR Xu3Hb, 3eNeHble Tapenkn, WUCTPebuTenwu, 3paHuA, KpecTbi,
ncrpebutenu, NPu3oBaR Xu3Hb, 3eNeHbIE Tapenku, 3epouabl U 3eneHbie
actepongbl. OPBUTANIbHAA MNATOOPMA: 3eneHbie  actepouabl,
KpacHble Tapenku, XenToie actepouabl, Genvie acrepovagbl, Npu3oBaA
,KW3Hb, 3epongbl, 4 BOMMbI KPACHbIX TAPENoK, 3efeHbie acTepenayl,
KpacHble Tapenku, XenTbie acTepoupbi, 3eNeHbIe acTepouabl, KpacHuie °
Tapenku, 3epouabl, KPacHble Tapenku, KpacHble Tapenku, cTpenfiowue.
paKeTamu, CHoBa Tapenku, XeNnTble acTepouabl, KpacHble, KpacHbie
3epoun/bl, 3eNeHbie 3epouabl, NPu3oBan xusHb. NEAAHAA XU3Hb: xotA
HEKOTOPbIE TWMbLI MOTYT Cllerka OoTNWyaTLCA, BCE Hanapawowme BegyT
ce6A ToyHO TaK ke, Kak u Hag MNAHETOW JXYHINEW [26].
Basketball (BackeT60n). MoxHo UrpaTe C_NapTHEPOM WK C KOMMNb-
10TEPOM, PYKOBOAA KOMaHAOW n3 4 wurpokos. [JeACTBMA o4eHb ObiCTPbI,
W wrpawowemMy nNPUAETCA OCHOBaTENbHO NOTPEHMPOBATLCA, €CMM OH
XOYeT MPOTUBOCTOATL KOMMbIOTEPY, AAXE HA CamMoM MNEpPBOM YPOBHE.
K cyacTblo, €CTb pexum TPEeHUPOBKM.
Yrobbl AOGMTLCA YCMEXOB B Wrpe, HEAOCTAaTOYHO NPOCTO GbICTPO
Geratb # 6pocats MAY B KOP3UHY, HEOOXOAMMO HayuuTbCA Nepesasats
MAY nNapTHepy. Urpaiouiuii Moxer ynpaBnATL ‘UrpoKOM, KOTOPLIA B



HaCTOAWMA MOMEHT Gnuxe BCero K MAYy wnu Bnageer um. TaKon
WFPOK OTNMYAETCA NOBLIWEHHOW APOCTbI0. HaxaB KHOMKy “OroHb™,
UrpaowMii 3aCTaBnT Mrpoka NOANPLIrHYTL; NPOAONXKAR €€ yAepPXUBaTh,
MOXHO 3acTaBuTb NoANpbIrMBaTL BCEX MrpokoB No oyepeau. Ecnn Bo
BPEMA NpbKKA HyXHOro Mrpalwwemy 4neHy KomaHgbl OH OTRyCTUT
KHOMKY, TO KOHTpOMb nepeiger K Hemy. Moka urpaiowuit ynpasnaet
3TUM UrPOKOM, MawnHa GepeT Ha cebA 3aborty 06 ocTanbHbIX. O6bIYHO
OHN.NEPEABUraTCA AQBOMLHO PAUMOHANLHO. XOTA MHOTAA WX ABMXEHUA
nopaxaiot 6ecTonkoBocTblo. Wrpa_6bicTpan, A0BONLHO cnoxHaa [26].

Tamahawk (Anaw). B nporpamme eCTb BO3MOXHOCTb TPEHUPOBKH,
B BepToner urpatwwero HUIKTo He CTPENAET, XOTA-BPAXKECKNE BEPTONETHI,
KaK KaMuKap3se, BCce BPEMA NbITATCA CTONKHYTLGA C HUM. ECTb n apyrue
BapuaHTbl. MofHOCTLI0 Urpa pa3BepTLIBAETCA Ha BCEA KapTe: HeKoTopbie
ee KBagpaTbl KOHTPOMMPYWTCA Mrpawmm, a Apyrve — nNPOTUBHUKOM.
Heo6x0aumo BbIGNTL HENPUATENA M3 ero NO3UUWA, He 4aB emy NPu 3TOM
npogenartb TO xe camoe C Wrpaowum. Tak Kak Kaxabli KBagpat co-
nepxut 8 uenen, To NPOUECC MOXET ANMTLCA OYeHb A0Aro. ABTOPbI
CYMTAIOT, 4TO UX PEeKOpA — 3TO 4 OYMWEHHbIX 3a 22 MMHYTbl KBajpara,
N 41O ANA TOrO, 4TOOLI OYUCTUTL BCE OTTaNbHOE npocrpaucrao, norpe-
6yetcA He menee 20 yacos.

MlycTe urpatowmi NoNpobyeT “netarts” HoubI MK B TymaHe (a 3o
3HAYUT, YTO OH HE BUAMT NpegmeTa, NOKa C HUM He CTONKHEeTcR). OH
y6eaunTCA, 4TO camoe TpyaHoe — 3TO yMEHbWUTL CKopocTb. flyywe Bcero
NoAHATL HOC BepToNeTa BBEPX, HO Toraa oH TepAeT n BbicoTy. Ecnn xe
BEPTONF ~ NETUT CUWKOM BbICOKO, U OH HE MOXET PacCMOTPETL MULWEHD,
TO NPUXOAUTCA NuKKMpoBsarte. lpu 3TOM CKOPOCTL HapacTaer TaK 6bicTpo,
yTO urpaiowuit He ycnesaeT ONMOMHUTLCA, KaK y ero sepronera oTpbl-
BATCA Nonactu Hecywero BuHTa. C Nomouwbio "rasa” urpawouimit
noaaepKMBaeT BLICOTY, a C MNOMOLLK AXOMCTUKE — pasroHAET niu
TOPMO3MT.

Yro Kacaerch TypOyNneHTHOCTH w BO3AY|.UHbe NOTOKOB, TO BEPTONET
HamHoro Gonee ycrolums K HuUM. C HAMKM He Hago 6opoTbCA, UX Hapo
"ocepnats”. Kpome 3Toro, Ha Manoi BbicoTe TypOyNEHTHOCTL NpaK-
TUYECKN OTCYTCTBYET, TaK 4TO OT Hee MOXHO U36aBnTbCA, CNYCTUBWNCH
8Hu3. NpaBaa, BHW3y HAXOAATCA finHWUK aNeKTponepeaayum...

HactoAwuii Beptonetr "Anaw” cTabuau3upyercA C NomMouwblo
KOMNbIOTEPHON cucTeMbl, 6e3 Hee Boobuwie HEBO3MOXHO NetaTtb, U OH
O4eHb MOWHO BoopyxeH: 16 paker ”Xenngaitep”, 30-munnumertposoe
opyave n 19 HaBecHbIx NYCKOBbIX YCTAHOBOK AN PEaKTUBHbIX CHApPAZ0B
Ranu6pa 70 mm. CosgaTenAM NporpaMmb 370 NOKa3anoch CAMWKOM
MHOrO, U-OHW OrPaHUYUANCL OPYAMEM, ABYMA paKeTamu u opHoi Nyc-
KOBOM yCcTaHoBKOW AnA cHapAgaos. Bnpouem, urpawwuii Bcerga mMoxer
NPU3eMNUMTLCA” U BO30GHOBUTL CBOW 3anackl.

Y HacToAWero Bepronera WMeeTcA NasepHbiid Npuuen B HOCOBON
yacTh. 3TMM NpnLENoM MOXHO yNPaBMATL C MOMOLWbI CHCTEMBI,
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HocAwWeR Ha3saHue WHTerpanbHoi Cuctembl CeAsu lWnema Munota ¢
Npuuenom. 3to o3Hauaer. NMAOT ABMraeT ronoBod M OAHOBPEMEHHO
nepemewaer npuuen. Taktuka Goesbix AeUCTBWW Takosa. ufioT Ha
MrHOBEHWE NOAHMMAET WU3-3a XONMa CBOW BEPTONeT, u ero Komnbiotep
3anomuHaeT NaHawagT B BUAE KapTUHKA. 3aTém OH CNYCKAeTCA BHU3,
He TOpONACL, HaBOAMT Npuuen No m3obpaxeHwi n CHoBa B3MbiBaeT
BBEPX Wb KA 04HO MrHOBEHME,. 4TOGLI BbINYCTUTL pakeTy. MNocne aroro
CHOBa MOXHO NPATATLCA, paKkeTa cama Hawger uens No nasepHomy Nyvy.
Houbio BCE 3TO genaercA ¢ Nomowbi NPUGOPOB HOYHOrO BHUAEHUA.

Ecnu He cuutath wnemoHaBegeHnA, opyxue B wurpe paboraer
Moyt Tak xe. HyxHo PTMETUTL: UeNn Ha pagape NOABNAKTCA 3a80Mro
L0 NMOABNEHWA Camoil UeNn Ha rnasHom 3kpaHe. Kak Tofbko uens w3
NuHeRvaToR NpeBpaTUTCA B CMIOWHYI0, MOXHO BbINYCTUTL paKeTy.OHa
nonagaert, aaxe ecnu uenb Gyaet 3a ropamu, LEPEBLAMU MK oBnaKamu.
Bpaxeckue Beptonerol He ABAAWTCA “Anawamu”. OgHaKo NUNOTHI WX
OT4aAHHO CMebl, U HOBLIE BEepToneT MOABAAEGTCA cpasy noche Toro,
Kak cbut ero npegwecTtBeHHnK. To, 4To bHU BCe-Takn MOABNAKTCA NO
oAHOMY, Wb oTyacTu obneryaer urpy. OHW Bcerga NETAT Ha BbicoTe
BepTonera urpawuiero, a paauyc aedcteua ux paxker 4000 dyTos.
TaK KaK paKeTbl Mrpaiowero HacTuraT uenu 3a 3 MU, To 3To - urpa
8 opHu BopoTa. [lpaBga, CTOMT NOMHWTL, YTO BPAXECKWE BEPTONETHI
NOABIIAKTCA CHOBA K CHOBA, & BEPTONET UTPAKILEro — B eANHCTBEHHOM
aKsemnnApe [26].

10-coseToe HayuHawwemy nunoTy:

1. AnA GbicTporo Habopa BbICOTH BO BPEMA GOA HyXHO BbhkaTb ras
R0 OTKasa u onycTuTL Hoc BeproneTa Ha 30 rpagycos. MeHbwe yem 3a
6 cekyHg urpatowmii Habeper 100 merpos.

2. He Hago GOATLCA Nocagku Ha 3emmo. MoXHO NPU3EMAUTLCA, rae
yroaHo, a notom fo6mpatbcA o 6assl, pynAa no rpaHnTy.

3./inn avaku criegyet BbibupaTb CPeAHION BbICOTY, TaK Kak Bce
PasHo fpuaeTcA onycKaTb HOC BEpTONeTa,-u ecnu urpawwmit Gyaer Ha
60NbWOM BLICOTE, TO €ro BepPToneT chnwkom 6bicTpo Habeper Hegonyc-
TUMYI0 CKOPOCTb.

4. TaHKn MOXHO NOAGUTL TONMLKO PaKeTamu.

5. Hanbonee yao6HbIi cnocob cbpaceiBate CKOpocTb - -Aenath
6bicTpbie NOBOPOTHI BMpaso—BNEBO.

6.4to6bl Kpyye pasBEpHyTLCA, "MyXHO NOAHATL HOC BepToneta
BBEpX.

7.MNpowe Bcero nopasutb BEepTONeT NPOTMBHWKA, Koraga OH MoOBo-
pauuBaer. Yepes ropul' oH NPOAETETL HE CMOXET, MO3TOMy chneayer
ycTpanBaTte 3acapbl 3a ropamu U xaatb, NoKa oH byger maHespupoBaTh.

8. Uenecoobpa3Ho cpasy HabpaTb paKkeT u MOAHATLCA Hap 6asoh
Ha BbicoTy 512 dyros. MoBopayusanck Ha mecTe, “3aceys” BCE UMM B
paguyce 3 MUNM. YHMYTOXHTb WX BCE, CNYCKAACb BHWU3 33 HOBbIMU
paketamn No mepe HeEoGXOAUMOCTH.
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9. B cTpareruyeckom BapuaHTe urpbl HauanbHoe NONOXEHWe CTOPOH
Bce BpemA pasHoe. Ecnn BbiGpaTh urpy nonpouwe, cneayer npepeats
ee B CamMOM Havane, Noka No3vunA HE NOHPaBUTCA. '

_ 10.Ecnhu ypacTcA 3aHATL -LESIMKOM BeCh PAA BPKECKUX NO3nUMiA,
TO NPOTUBHMK yX€ HE CMOXET ux BEPHyTb. Hajo 6biTb OCTOPOXHbIM:
NPOTUBHMK TOXE MOXET NoCTynuTL NOROEHbIM o6pasom! [26].

Treasure island (OcTpoe CokpoBuw). ...CHayana J)xum XoyKuHC Ha
nyTu K 60pTy “AcnaHbonul” fOMKEH n3bexaTb CMEPTENbHLIX O6bATUA
Cnenoro llblo. 3aT€éM €My Hy)XHO GOATLCA pa3o6nayeHuA B TOT MOMEHT,
Korga OH NOACNYWMBAET pa3sroBOP MATEXHOW KomaHabl KopabnA.
N Tonbko nNocne 3Toro HaynMHaKTCA COGCTBEHHO ' NPUKIOYEHWA HA
octpoee Goxkpoeuuy, .

Mouck HawuHaeTcA oT (opTa, KOTOPLIA McKaTenu NPUKNIYEHUIHA
NOCTPOMNK Ha OCTPOBE. [LKWM ROMXEH ONEPEAUTL NMPaToB W HailTw
newepy bexa anHa. Moucku BeayTCA B COOTBETCTBMM C KapToM, 4acTy

_KoTopoii NOABNAIOTCA Ha 3KkpaHe. Bcelo Takux yacteii - 64.

Korpa HaligeHa newepa, CoKpoBuwa o6HapyXeHbl, ANA 3aBepweHnA
Urpbl N HYXXHO NepeHecTn Ha Kopabnb, cCNPATaHHbLIA B GyxTe.

B KoHue Kaxpaol Mrpbl NPUBOAMTCA CHET, OTPKAKWMA CKOPOCTb, C
KOTOPOW COKpoBuiLa ObiNM HaikgeHbl, a Takke GOMULOBCKMA AyX WrpoKa.
Yrobbl aobuTLCA “abconoTHoro peaynbrata 100 %, npmxercn M3PAAHO

NOTPYANTLCA.
YnpasnAwme Knasuwm:

"Q” - sBeEpX; ”0” - Bneso;

"A” - BHU3,; "P” - Bnpaso.

JANA Nony4eHnA nofHoro ycnexa HegocTatoyHo usberatb NoBywek
nupatoB. Heobxoanmo NPUBNM3UTLCA K NUpaTy Ha TaKkoe paccToAHue,
4To6bl OH MeTHyN B [kuMa KOPTUK, W NpU 3TOM ycneTb yBEPHYTLCA.

Y706bI B3ATL YTO-TO, KUM AOMKEH ObiTb AOMEWEH Ha Noa6Gupaembii
o6bekT. ‘bpocaA KopTuK, XM JOMKEH ABArathCA B HanpaBneHUu
6pocka, B MOMEHT 6pocKka HaxumaeTcA Knasuwa “M” winm KHonka
" "OroHb” [AXOWCTUKA,

Npu Haxatum Knasmww "H” B urpe Hactynaer nNaysa, a Knasuwu.
"T” - urpa NpoaoNXKaeTcA. On'HospemeHHoe HaxaTtve "D” u "T" Bbi3bl-
Baet pecrvapt [26].

Skyfox (Ckaitdiokc). Uctpebutens "CKanJoxc” - 3TO HacToAWMiA
netawwmin apceHan, ynpasfielne KOTOpPbIM MOXET AOCTaBNATb MHOro
4acoB OCTPbIX OUWYLWEHWH, Korga urpawwmii 6yaet otbueaTe ataky sa
aTtaKol BpaXecKux cuf, HanpaBNEHHbIX MPOTWB' HEro TawHCTBEHHLIM
Kopabnem-MaTKoW.

Hekotopoe npegcrasneHne 06 obwnx BO3MOXHOCTAX 3TOW Wrpbl
MOXHO NONy4YnThL, NPOCMATPUBAA MEHI0, KOTOPOE Npeanaraer Ha BbIGOP
7 pasnuyHOro pofa TPEHMPOBOYHLIX MONEToB, HEo6XoAuMbIX, 4TOOLI
NpUroToBUTLCA K HacToAwed wurpe. Moxwo ”"BuceTb Ha' xBecte” vy
BPaXECcKOro MCTpebutens wuinm CcrankupaTbCA CO BCEBO3MOXHbLIMU
CUTYaUuMAMK, KOTOPbIMU HacblileHa “nojjHopasmepHan” wurpa. 91



Ha npubopHoii fOCKE HaxXOAATCA He TONIbKO Nasep HENPEepLIBHOMO
LEeWCTBUA, HO W ynpaBNAEMbIE PaKeThl, PaKETbl C TENNOBbLIM HaBEAEHUEM
1 NPOYUE CMEPTOHOCHbIE OpYANA. ’

B pyGke Takxe €ctb 60pTOBOM KOMMbIOTEP, KOTOPLIH NO 3anpocy
vrpaowero B 604 MOMEHT BblgaeT MHGopmauuio 0 ero Mectonono-
XeHnW, 06 06LIEM CHETE UIPbl, @ TaKXE O PACNONIOXEHNUN BPAXKECKUX CU.

OyeHb NoNe3eH aBTONKUAOT, KOTOPLIA BLIBOANT K GNnxaiwemy mecTy
CKONNEHUA NPOTUBHMKA,

Pa3snuynoit  uHpopmauuen cHabxawT papgapbl, KoopauHaTHbIE
MOHUTOPLI, YKa3aTenu ropo4ero, CKOPOCTH, BbICOTbI, COCTOAHUA 3aluT-
Horo nonA. Bo BpeMA nrpbl HEOGX0AWMO YHUNTOXKMTL 8 aTak NPOTUBHKKA,
npuyemM c KaxabiM pa3om 3To CTaHOBMTCA BCE TpyaHee caenats. 3agava
OCMOXHAGTCA €we ¥ TeMm, 4To HEeo6XoAMMO MOCTQAHHO OXPaHATL OT-
YHWYTOXEHUA COBCTBEHHYI0 6asy, NPW paspylweHuH KOTOPOH oTKa3biBaeT
KomnbioTep. Mpu 3TOM Mrpalowmi NUWAETCA LEHHOW wnHpopMauwn o
pacnofnoxeHun NPOTUBHUKA W ero cunax. .

Jlaxe npu caMoM “ManeHbKOM” BTOPXEHWM Chilbl NPOTUBHWKA BO
MHOro pa3 NPeBoCXOAAT CuAlbl urpaiowiero. Ho ol B COCTORHWM HaHecTu
Bpary Hemanoii ypoH nepes Tem, Kak GOpAKP BCMbIXHET U 3amuraer
KpPacHbIM LBETOM, CUTHANU3NPYA O TOM, YTO 3aWMUTHOE NONE YHUYTONEHO
M yBNeKaTtenbHbliA NONET 3aKOHYEH,

NasepHaA nNywka HeceT HEOrpaHWYeHHblA GOEKOMMNNEKT, a BOT C
ynpaBnAeMbiMU U TENNOBLIMK pakeTamu Hage o6palaTbcA 3KOHOMUYHO !
Xyxe Bcero, ecnu, HanpaBue TENNOHABOAALLYIOCA PAKETy Ha CKOMMEHWA
NPOTUBHUKA, urpawwuii HEOCTOpPOXHO nepeceveT ee NyTb. Bug cober-
BEHHO pakeTbl, Bo3BpawawweicA obpatHo Noao6HO GymepaHry,
HEe [OCTaBMT urpalowemMy HUKaKoro yROBONLCTBMA M HUCKOMBKO
He obneryut n 63 TOro TPyaHOro NONOXEHUA. .

ANA Toro uTOOBI HayyuTbCA NpoAenbiBaTh OWyTuMmbE Opewwn B
pAapax Hanapawwux Ha 6onee BLICOKUX YpPOBHAX, TpeGyeTCA M3BECTHAaA
yCnaumBOCTE U yBneyeHHocTb. Ecnn ypactcA paxe npocto 6pocuTb
B3rNAQ Ha Kopabnb-maTKy, TO YK€ MOXHO No3apaBuTL CEGA C HEManbiMK
ycnexamu. Ecnv xe urpalowuin Habeper AnA urpbl BapuaHT 4 “macco-
BOro” -BTOPXXEHUR, TO, CKOpee BCEro, €AMHCTBEHHOE, YTO emy MNoKaxeT
3KpaH, — 3T0 MWrawwui KpacHbii 6opalop. 3ta KapTuHKa 6bICTPO
CTaHOBUTCA OYeHb 3HAKOMOW. '

Cama no cebe rpaduka urpsl JOCTaFONHO NpUEmNema, xoTA UckKa-
KEHUA NEpPCNeKTUBbI Npu NPUGAMXKEHWY K ataKyemoW uenu, 4acrto
c6uBaT ¢ TonKka. OyeHb 4acTo Npu NPUBAMKEHUM K UeNn Ha NPAMOM
Kypce OHu BAPYr pesko CMeWwaloTcA Bnpaso wmu Bneso. [puynHoil
3TOr0 MoryT ObiTb yCTaBwiMe OT wurpbl Nanbubi, Nlogparveawwme Ha
pyuKax ynpasfieHuA, )

MHOXeCTBO YPOBHEN CNOXHOCTH NO3BONAET NOAAEPKMBATL MHTEPEC
K urpe u nocne Toro, Kak NPUTYNUTCA HOBW3HA BnEYaTNEHWNA. "Qxaﬁ-
OKC”. -~ 0aHa M3 CaMblX Sly4WHX HACHILEHHBIX BOEHHLIMK AEACTBUAMM
urp c wuctpebutenem B rnasHo ponu anAa NIBM “Cnektpym”.
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MMpunoxeHue 1
NPOrPAMMATOP AJIA NPOrPAMMUPOBAHMA N3Y

MporpammupoBatue  penporpammupyembix  (Nepenporpammu-
pyembix) N3Y (PN3Y), ncnonbayemoix B NIBM "Cnexktpym” (a Takxe n B
APYrMx KomNbloTepax), MOXHO NPOM3BOAUTL C NOMOUWbLIO NPorpamma-
TOpa, KOTOpbiA ONKUCLIBAETCA Hnxe. Mporpammatop BLINOMHEH B BUWAE
NPUCTaBKM K KoMNbiotepy “Cnexktpym”, NpeaHasHayeHHaid AnA npo-
rpaMMnpoBaHnA HauGonee WHUPOKO NpumeHAeMbix PN3Y emKocTobio OT
2 po 32 KunoGaWT OTEYeCTBEHHOro W 3apybexHoro MNPousBoacTBa
(K573Pd2, K573P05, K573P06, K573P08, 2716, 2764, 27128, 27256) [23].

 Liokoneska mukpocxem PN3Y.npusegeHa 8 tabn. N 1. CurHans! Ha
BbiBOAAX MWUKDOCXEM B pasfinyHbix pexnmax paboTbl aaHbl B Tabn. N2
(3necb Wpp - HanpAxeHwe NPOrpaMMMPOBaHWA, KOTOpOE yKasbiBaeTcA
Ha Kopnyce MuKpocxembl). Cxema nporpammatopa gaHa Ha puc. M1,

MNporpamMmaTtop BLINONHEH Ha NPoOrpamMMUpyeMoM UHTEpdHERCHOM
apantepe ([TMA) KP580BB55A. ~Tpu 8-paspagHbix notpa NUA c appe-
camu 1F, 3F, 5F (HEX) ucnonbaywTcA AnA BBOAa/BbIBOAA AARHBLIX W
tdopmuposanuR agpeca N3Y. Curvanbl ynpasnewna N3Y (CS, OE, PGM)
$OPMHMPYIOTCA C NOMOWbIO . LONONHNTENBLHOrO PerucTpa (MUKpocxema
165UP1) ¢ apgpecom ' EF (HEX). Appec peructpa ynpaBneHuA
MNA-7F (HEX). Mporpammupyeman mukpocxema N3Y BcraenAetcA B
28-kaHTaKTHbIH pa3vem (NaHenb), o6ecneynBaloLmii HagexHyl CBA3L C
WwMHaMk aapeca, fakHbix u curHanamu ynpasnexna TI3Y. C nomousblo
nepexniovarena N2 ocywecTBNAETCA KOMMyTaUuUA agPecoB M CUrHanoB
ynpasneHuA ana pasninyHbix Tunos N3Y. Mukpocxemb K573P®2, K573P05
n 2716 umewT 24 BbiBpaa U BCTABNAIOTCA B Pasbem CO CMEWEHWEM
(vabn. N1). BcraBnATe ¥ BbiHUMATL MWKPOCXEMY M3 pa3beMa MOXHO
TONbKO Npw cpegHem nonoxernnu nepewioyatena M1, Mpu takom Mdno-
KEHWW NepexnioyaTena M1 Ha Hero He NOAAKTCA NUTalWMe HanpA-
XeHuA. iea apyrux nonoxeHnA nepeknioyarena M1 cnyxart gna soibopa
pexuma "Ytenne” u "3anuce”. ’

NporpaMma 06CNYXUBaAHWA NporpaMmaropa COCTOMT #3 AByX
yacTeid: nNepsaA HanucaHa Ha A3bike belicuk, a BTOpaA vYacTb - B
mawuHHbIX Kogax (nporpamma PROG+). Mporpamma, HanucaHHaA Ha
A3bike BeiicuK, Nognepxmsaer WHTepaKTHBHbIA pexum obmeHa c no-
MOLLBIO HECKONbKUX MeHIo. B 6noke MalwMnHHBIX KOZ0B conepmarcn
MOANPOrpaMMbI. 4TEHUE, 3aNUCL U TECTUPOBaHKE.

NMporpamma o6CAyXnBaHMA Nporpammaropa SaHOCHTCA B NaMATb
KOMNbloTEPAa C MarHWTHOM Newtbl [flocnie 3arpysku nporpammbl Ha
aKpaHe Tenepm3opa NOABNAETCA Hapnuck. “Load -MONITOR (Y/N)?”.
HyxHo oTBeTMTb "Y”, echim ucnonb3yetcA nporpamma’ MOHWUTOP.
Nocne BBOAS ”Y” M "Enter” Komnbiotep Gyger rotoB K 3arpyske
.MOHWUTOPa. Ecnn seect "N” u "Enter”, T0 MOXHO cpasy nepeitu K
Hayany pa6oTbi Nporpammbl. Ha 3KpaHe NOABUTCA BblpaKEHHe:
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"Programming 2716, 2764, 27128, 27256” n meHw -~ "Read or Write or
Test or Verify”. Mocne atoro HE06XxoAMMO BKAIYMTL pexum CAPS LOCK
¥ BBECTH CUMBON BbIGpaHHOro pexuma:

- R = pexxum yteHua us N3Y B NamMATL KomNbioTepa,

~ W = pexxum nporpammupoBanund N3Y uHpopmaunen, nocwnawmeﬁ
U3 NaMATU KOMNbLIOTEPa;

-~ T - pexum nposepru "ynctotel” N3Y ("yucran” n3y coRepxAT
o scem agpecam Gait FF (HEX);

-V - pexum cpaBHeHnA cogepxumoro N3Y ¢ copepxaHnem nNamATu
KomnNbloTepa.

Ta6nuua N2

2Kx8 - 8Kx8 16 Kx8 32Kx8  |Homep

Yrenue | 3anuce | Utenne| 3annce| Yrerne| Janucs | 4renue | 3anuce [Buirosa

- - +5B  Vp 46B Vg, 45B Vo 1

0o JL o 0 0 0 0 0 -20(18)

0 1 0 1 0 1 0 L 2200

+5B  Vp,  ATT AL AT ATT AT AN 2321)

+6B +5B - - A13  A13  A13  A13  26(24)
- - 1 L 1 T A4 A 27

O6bem namatu MIBM, oTBegeHHbI gnA BCex pexumos paboTbi
?pg;:);ammampa, 3aHumaet 32 K (c agpeca 8990 (HEX) no FFFF
HEX))

Nocsie BuiGopa pexuma, Hanpumep "W” n “Enter”, HEOGXOAMMO
BbibpaTh THN MUKPOCXE8MBbI NYTEM YCTaHOBNEHYA OZHOrO M3 cne,uyooumx
nonoxeHui nepeknioyarena M2

-"1" - gNA NporpaMMMpOBaHNA MuKpocxem K573P02, K573P5,

2716;

"3" = ANA NporpamMMupoBaHMA MuKpocxem K573P06, 27128'
-"4" - anA nporbammupoaanun MuKpocxem K573P98, 27256,
3artem cnegyer ycraHoBUTL HauanbHbii W KoHewHbI agpeca Npo-
rpaMMupyemoit MUKpOCXeMbl. AAPeG BBOAWTCA B WwecTHaguaTHpUYHOM
(HEX) Buge 4 cumBonamm (T.e. gea Galita), Hanpumep 01FF. AHanoruyHo
BBOAUTCA HavanbHbil appec paboyeil ‘obnactm Komnbiotepa (RAM
address...), B KoTtopoil pacronoxeHa uHpopmaumA anA nporpammu-
posaHuA. Ha Bonpoc "Correct (Y/N)?” HeoGxoaumo oteetuts: "N,
“Enter”, echm HaGpaHHaA WHpOpMauWA He TpeGyeT KOppeKTUpoBKM, B
NPOTUBHOM chlyyae criegyer oTeBeTuTb "Y”, 3aTeM Ha 3KpaHe NOABUTCA

Hapnwuee “Insert chip - Ready ? — Press any key”.”
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lMocne atoro HeoGxogMmo BCTaBMTL B pasbeém muKpocxemy M3Y,
yCTaHoBuUTb nepekiiovatens N1 B nonoxexnne "PGM” n Haxatb MoOyio
KHONKY ANIA Nycka Npouecca NporpaMmnpoBaHuA, KOTOpbiA rpatuyeckn
oToGpaxaeTcA Ha aKpaHe Tenesusopa. B cnyyae owuGkn nNpu nporpam-
MHPOBaHWN Ha 3KpaHe NOABMAKTCA owwuGOoyHble paHHble U appec.
Apyrve pexumbl paboTbi NporpamMmMaTtopa BbiMONHAKTCA AHANOrUyHO.

S GO TO 30 .
10 CLEAR 31999: LOAD ““CODE: INPUT" LOAD MONITOR (Y/N) ?
“$M<: IF Mx="N~ THEN GO TO 30
20 IF Mx="Y* THEN LOAD”*~CODE.
30 CLS: PRINT AT ©:10;“PROGRAMMING”
S50 PRINT AT 2157°2716+2764,27128,27256"
60 INPUT “Read or Write or Test or Verify”iQx
7@ IF Qx="R” THEN PRINT AT 5,85 READ“: GO TO 120
80 IF Qx="W~ THEN PRINT AT 5,85~ WRITE~: GO TO 120
90 IF U=="T* THEN PRINT AT 5,85~ TEST~: GO TO 120
16@ IF Qw="y~ THEN PRINT AT 5,87 "VERIFY-: GO TO 12
110 GO TO 4@ . _
120 INPUT" INPUT 1-27216» 2-2764, 3-27128,
4-27256",Q '
130 IF @=1 THEN PRINT AT 5,175°2716": GO SUB 350e: GO
TO 180
140 IF =2 THEN PRINT AT S5r175°2764": GO SUB 3600: GO
TO 180
150 IF Q=3 THEN PRINT AT S5s177°271287: GO SUB 34ee: GO
T0 180 . _ s
160 IF G=4 THEN PRINT AT S5»173727256°: GO SUB 37e6:-Gg
T0 180
};g Fﬁ’glz‘? :gOB' 13 “ROM adress from Y7: DIM WxX(4): INPUT
Wwe: GO SUBE 5 @0@: GO SUB 6000 OKE 35314 )
" 2117,R: POKE 32190»R: ’
;:g §3§§ 32118.E= POKE 32191.5: POKE 32315.§
0@: PRINT Ix .
gig 231§¥"A3°a.zz;-tn ~5:DIH Wx(4): INPUT Wx: GO SUB
5008: GO SUB 46000
270 POKE 3212¢sR: POKE 32193,R: POKE 32317.R
280 POKE 32121 ,E: POKE 32194rE: POKE 32318/E
330 GO SUB 7000: PRINT-IK‘ZO
x="T~ THEN GO TO 42
gig FI’;INT AT 10,17 “RAM_adress from”7: DIM Wx(4): INPUT
Wx: GO SUB S@ee: GO SUB 6000
350 POKE 32123,R: POKE 32196sR: POKE 32334,R
360 POKE 32124,E: POKE 32197,E: POKE 32335+E
410 GO SUB 70@0: PRINT Ix
420 INPUT * CORRECT (Y/N) “§Px
43@ IF Pw="N" THEN GO TO 3@
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440 IF Px="Y"~ THEN PRINT AT 14,1@i Insert chip
READY? Press any key”: PAUSE ©: GO TO 46@

450 GO TO 420 .

460 IF @x="R“ THEN GO TO 1000

47@ IF Qx="W" THEN GO TO. 1500

480 IF Q@=="T~ THEN GO TO 2000

490 IF @x="V~ THEN GO TO 25006

1000 FOKE 32009,119: RANDOMIZE USR 32112

1020 FRINT FLASH 15AT 21,1S7“END”: PRINT ~ For continue
press any key~: PAUSE o= GO TO 3@

1500 RANDOMIZE USR 32304 -

1510 IF PEEK 32463=255 THEN FRINT FLASH 15AT 21,155 "END":
PRINT “ For continue press any key”: PAUSE ©: GO TO 30

1520 PRINT AT 18y17“ROM adress “: LET U=PEEK 32394+
296%PEEK 32 395: GO SUB 7010: PRINT AT 18,137 1=

1530 FRINT AT 18207 "ROM data “: LET D=PEEK 32095:
GO SUB 7500: * RINT AT 18,3075 '

1540 PRINT AT 19r17°“RAM adress “2 LET U=PEEK 32400+
IS4%PEEK 3> 401: GO SUB 7010: PRINT AT 19+137Ix

1550 PRINT ‘AT 19,205 “RAM data ": LET D=PEEK (PEEK
32400+256%PECK 32401) ¢ GO SUB 7500: PRINT AT. 19,307SX

1560 INPUT ~ CONTINUE (Y/N) 72 “3G=

1570 IF G=="N" THEN GO TO 2o '

1580 IF Gx="N" THEN RANDOMIZE USR 32384: 6O TO :S19

2000 POKE 32009,0: POKE 32210,254: FOKE 32211,255

2030 RANDOMIZE USR 32176

2040 IF PEEK 32303=255 THEN FRINT FLASH 15AT 21,15:"END":
PRINT ~ For continue press any key”: PAUYSE @: GO TO Ze

2050 PRINT AT 18517 °"ROM adress ~: LET U=PEEK 32249+
256%PEEK 32 250: GO SUB 7010: PRINT AT 18,131

206@ FRINT AT 18,203 “ROM data “: LET D=PEEK 32015:
GO SUB 7500: P RINT AT 18+307Sx . -.

2070 INPUT ~ CLontinue (Y/N) ? “$He

2080 IF Hx="Y" THEN RANDOMIZE USK 32240: GO TO 2040

2090 IF Hx="N" THEN GO TO 3e

2100 GO TO 2070 _—

2500 POKE 32009:0: FOKE 32210,0: POKE 32211,190

2530 RANDOMYZE USR 32176

2549 IF PEEK 32303=255 THEN FRINT FLASKH 17AT 21»153"END":

FPRINT - For continue press any key”: PAUSE e: GO TO 30

255@ PRINT AT 18s17“ROM adress “: LET U=FEEK 32249+256%

PEEK3Z 25@: GN SUB 7010: PRINT AT 18,1351«

25460 PRINT AT 18,207 ROM data “: LET D=PEEK 3201%:
GO SUB 750@: F RINT AT 18,3035x%
257@ PRINT AT 19,15“RAM adress “: LET U=PEEK 32255

+256%PEEK 32 256 GO SUB 7010T PRINT AT 1971371«
258¢ PRINT AT 19,205 "RAM dota =~ *: LET D=PEEK (PEEK
32255+256%PEEK 32256) ¢ GO SUB 7500: FRINT AT 19,3036x
2590 INPUT ~ Continue (Y/N) ? <5 e
2600 IF Jx=~N- THEN GO TO 30
2610 Jx="Y- THEN RANDOMIZE USR 32240: GO TO 2540

2620 GO TO 2590 . ) —
1500 POKE 32001,8: FOKE 32011,10: FOKE 32046s2: FOKE 320503
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3510 POKE 320468,10: POKE 320€2,8: POKE 32091,1@: RETURN

3600 FOKE 32001,12: POKE 32011,15: POKE 32046:6: POKE 32050,2

3610 POKE 32068,15: FOKE 32082r12: POKE 32091,15: RETURN

3700 POKE 32001,8: FOKE 32011,9: FOKE 32046y0: POKE 32050,2

3710 POKE 32068,9: POKE 32082, 8: FPOKE 32091,9: RETURN

5010 LET T=0 :

502@ FOR Y=1 TO 4 .

5030 LET T=T+16"(4-Y) % (CODE UK(Y) 48--7% (CODE MW=(Y))>57))

5040 NEXT Y

5050 POKE 32030,INT (T- (INT (1/256) ) %256)

5060 POKE 32031,INT (T/256)

5070 RETURN

6000 LET W=PEEK 32030+2S54*PEEK 32031

6019 LET E=INT (W/256)

4020 LET R=NT (W-(E*256))

4030 RETURN i

7000 LET U=PEEK 32030+256*%FEEK 32031

7010 DIM I(4): DIM Ix(4)

7620 LET I(1)=INT, (U/4096)

7030 LET U=U-I (1) %4096

7040 LET I(2)=INT (U/254)

7050 LET U=U-1(2) %2564

7060 LET I(3)=INT (U/16)

7070 LET 1(4)=U-I(3)*14

7080 FOR 0=1 TO 4

7090 LET Ix(<0)=CHRx (1(0)+4a+7-<1(0)>9))

7100 NEXT O

7500 DIM S(2): DIM S=(2)

7510 LET S(1)=INT (D/16)

7520 LET S(2)=INT {(D-S(1)%16)

7530 FOR F=1 TO 2

7540 LET SX(F)=CHR (S(F)Y+48+7%(S(F)>9))

7550 NEXT F

7560 RETURN )

9999 SAVE “PROG+- LINE 10: SAVE “FROG+~CODE 32000,500:
SAVE “MONITOR °“CODE 61000,4535: STOP

7Dee 3E @@ D3 EF DB 1F 32 @F
7008 7D @@ 3E @0 D3 EF C9 00
7D10 @0 @0 00 @0 00 00 @0 00
7D18 @0 00 00 00 00 00 2@ 0@
702¢ 3€ 80 D3 7F 7E I3 1F 78
7028 D3 2ZF 79 D3 SF ZE 0@ D3 -
7D3@ EF 3E @@ D3 EF 3E 55 32
7D38 18 7D 32 18 7D 22 18 7D
7B40 3D 20 F4 3E @@ D3 EF 3E
7D48 9@ D3 7F 78 D3.3F 79 D3
7050 SF 3E @ D3 EF I'B 1F 32



100

7058
7D60
7D68
7070
D78
7080
7D88
7D9¢@
798
7DA
7DA
7DBe
7DB8
7DCeo
7ncs
7DDo
7DD8
7DEO
7DES8
7DF @
7DF8
7E90
7e08

‘7e10

7E18
7E20
7626
7£30
7358
7E40Q
7€E48
7S50
758
7E60
7€468
JE70
7E78
7E80
7e88
7E9@
7E98
7EAC

7EAE

7ER0
7£E8
7EC®
7eC8

EF 3E
20 ee
20 00
¢ 00
3E 90
D2 SF
09 79
€1 Cc9
00 00
e0 0@
20 09
9¢ D3
o1 @@
o0 78
ee 7D
2B 22
ED 43
cs eo
20 @0
90 D3
ee 21
79 AB
7E,F1
00 ¢o
20 90
0o 20
%0 00
00 32°
20 09
41 7B
21 90
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NpunowxeHue 2
NPUMEPLI UIPOBbLIX NPOrPAMM N3BM "CNEKTPYM”

+

Huxe npyiBegeHbl TPU UrpoBbIe NPOrpaMMmbl, HanucaHHbIe Ha A3blke
belicux [22].

NepsaA nporpamma (Nporpamma N° 1) moaenupyer BOpacbiBaHue
MOHETb ANA Wrpbl B “KutalKy”. Mocne BBEAEHWA 3ToW NpPoTpamMbl B
KOMMNbIOTEP HEO6XOAMMO 3aNYCTUTL €€ Ha BLINONHEHKE, a 3aTeM HaxaTb
NATb pa3s knaeuwy “ENTER” gnA nonyyeHwnAa aByx rekcorpamm. MNpo-
CMOTPEB "KUTaRCKYI0 KHUIY W3MEpEeHWR”, urpaiowuii JOMKEH OUeHNTb
riny6uHy Napannenei Mexgy Hei u ceoeit co6CTBEHHOMH xu3Hblo. Haxas
wectoi pa3 knasuwy “ENTER”, MOXHO OGHYNMTL NporpamMmy, 4TO
136aBNT UrPaILEro OT NerkoMbICNEHHOro UCMONbL30BAHNA PE3yNbTaTos.

Bropan nporpamma (nporpamma N° 2) — urpa “Awepbi”, B KoTopol
KOMNbIOTEP OTrafbiBaeT HassaHue XUBOTHOrO, 3a4yMaHHOr0 UrpalLmnm,
pu 3ToM KoMmNbloTep 3apaer. BOMPOCh, a Mrpalwmuii OTBEYaeT ToNbKO
"pa” win "Het”. Echn KomnbloTep He Obin paHee “3HaKOM™ .C TaKum
XMBOTHbIM, TO OH “nonpocuT” 3apaaTb €My HaBOAAWME BOMNPOCHI MAK-
"npeanoxuT”’ emy HoBoe Ha3spaHue,

Crnegyowan nporpamma (nporpamma N° 3) - 3to urpa B chosa.

lNepBb#i MFPOK BBOAWMT CNOBO, a BTOPOW OTragbiBaer.

Mporpamma W 1
S5 RANDOMIZE )
16 FOR M=1 TO é: REM FOR & THROWS
20 LET C=0: REM INITIALIZE COIN TOTAL TO @
30 FOR N=1 TO 3: REM FOR 3 COINS
40 LET C=C+2+INT (2#RND)
S50 NEXT N
40 PRINT = -5 .
70 FOR N=1 TO 2: REM 18T FOR THE THROWN HEXAGRAM,
2ND FOR THE CHANGES
80 PRINT “-—--3}
90 IF C=7 THEN PRINT “-~;
100 IF C=8 THEN PRINT “ -3
110 IF C=4é THEN PRINT “X~§: LET C=7
120 IF C=9 THEN PRINT “@~i: LET C=8
13@ PRINT ~—---
140 NEXT N ° /
150 PRINT
160 INPUT Ax
170 NEXT M¢ NEW _
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Mporpamma W 2

S REM PANGOLINS

10
15
20
30
40
50
40
70
100
110

120
130
140
150
160
17¢
180
190
200
210
300
310
320
330
340
350
360
370
3go

400
410
500
S10

520
S3e
540

550
S6@
370
580
590
600
610
620
430

640

102

LET NO=10@: REM NUMBER OF QUESTIONS AND ANIMALS
DIM Ox(NQ,»5@): DIM ACNG»2): DIN Rx(1) -
LET OF=8
FOR N=1 TO QF/2-1
READ GX(N): READ A(N»1) 1 READ A(N»2)
NEXT N
FOR N=N TO QF-1
READ Qx(N): NEXT N
REM START PLAYNG
PRINT “THINK OF AN ANIMAL.”,~PRESS ANY KEY TO
CONTINUE."
PAUSE @ .o
LET C=1: REM START WITH 1ST QUESTION
IF A(Cy1)=@ THEN GO TO 3e@
LET Px=@%(C): GO SUB 910
PRINT ~?-: GO SUB 1090
LET IN=1: IF Rx= ~Y~ THEN GO TO 210
IF Rx= “Y- THEN GO TO 210
LET IN=2: IF Rx= “N" THEN GO TO 210
IF R() "N~ THEN BO TO 150
LET C=A(C+IN): GO TO 140
REM ANIMAL
PRINT “ARE YOU THINKING OF "
LET Px=Qx(C): GO SUB 900: PRINT -7~
GO SUB 1000
IF Rx= ~Y~ THEN GO TO 400
IF R= “Y~ THEN GO TO 400
IF Rx= “N° THEN GO TO 5@@
IF Rx= “N° THEN GO TO S@e
PRINT “ANSWER ME PROPERLY WHEN I'M~ » “TALKING TO
YOU.” : GO TO 390
REM QUESSED 1T v
PRINT "I THOUQHT AS MUCH.” : 80 TO 8ee
REM NEW ANIMAL
IF QF)N@-1 THEN PRINT “I’M SURE YOUR ANIMAL IS
VERY~ s “INTERESTINGs BUT 1 DON’T HAVE” » “ROOM FOR
IT JUST NOW.” : GO TO.860
LET Gx(QF)=Qx(C) 2 REM MOVE OLD ANIMAL
PRINT “MHAT IS IT, THEN?" : INPUT Gx(GF+1)
PRINT "TELL ME A QUESTION WHICH DIST-~ , “INQUISHES
BETWEEN"
LET Px=Qx(QF): GO SUB 9900: PRINT “AND~
LET Px=Qx(QF+1): GO SUB 900z PRINT * -
INPUT Sx: LET B=LEN Sx
IF Sx(B)= ~"?° THEN LET B=B-1
LET Qx(C)>=Sx(TO B): REM INSERT QUESTION
PRINT "WHAT IS THE ANSWER FOR” '
LET Px=Qx(QF+1): GO SUB 900: PRINT "2~
GO SUB 1000
LET IN=1:LET 10=2: REM ANSWERS FOR NEM ANP OLD
ANIMALS
IF Rx= “Y~ THEN GO TO 700



650
660
670
680
699
700
710
720
730

aie
820
830
849
900
905
2?10
920
930
940
1000
1010
10290
2000
2010
2020
2030
2040

IF Rx=
LET IN=
IF Rx=

PRINT “THAT’S NO GOOD.” :GO TO 600

“Y" THEN GO TO 7¢e
2: LET 10=1

“N° THEN GO TO 700
IF Rx= “N” THEN GO TO 70@

REM UPDATE ANSWERS

LET A(CsIN)=QF+1:
LET QF=Q@F+2: REM NEXT FREE ANIMAL -SPASE

LET A(C»10)=QF

PRINT “THAT FOOLED ME.”
REM ADAIN?

PRINT .“DO YOU WANT ANOTHER GO?~

IF Rx= “Y" -THEN GO TO 1600
IF R¥= Y~ THEN GO TO 1ee

sTOP

REM PRINT WITHOUT TRAILING SPASES

PRINT -

E4

FOR N=50 TO 1 STEP -1
IF Px()" ° THEN GO TO 94@

NEXT N

PRINT Px(TO N)#: RETURN
REM GET REPLY :
Rx: IF Rx=" ~ THEN RETURN
=Rx (1) = RETURN

REM INITIAL ANIMALS

DATA “DOES LIVE IN THE SEA” +4:2
DATA “IS IT SKALY" +3+5

DATA “DOES IT EAT ANTS® »6»7

INPUT
LET Rx

DATA

“A WHALE-
“aN ANT-

» “A BLANCMANGE"

14

GO SUB 1000

“A PANGOLIN”



Mporpamma N3
S REM HANGMAN
10 REM BETUP SCREEN
20 INK ®: PAPER 7= CLS
3@ LET X=240: GO SUB 100@: REM DRAW MAN
40 PLOT 238,128: DRAW 4y@: REM MOUTH
100 SETUP WORD
110 INPUT Wx: REMWORD TO GUESS
120 LET B=LEN W«: LET Ux= -~ -
130 FOR N=2 TO W: LET Ux=Ux+ ~ ~
140 NEXT N: REM VUx=WORD GUESSED SO FAR
15@ LET C=0: LET D=0: REM GUESS & MISTAKE COUNTS
160 FOR N=@ TO B-1
170 PRINT AT 2@sN; ~-" 3
180 NEXT N: REM WRITE-’S INSTEAD OF LETTERS
200 INPUT “GUESS A LETTER: ~ Gx
21@ IF GX= “~ THEN GO TO 20@
220 LET Gx=6Gx(1): REM 1ST LETTER ONLY
23@ PRINT AT 0,CiGx
24@ LET C=C+1: LET Ux=U= .
250 FOR N=1 TO B: REM UFDATE GUESSED WORD
260 IF Wx (N)=63 THEN LET VUx(N)=Gx
27@ NEXT N
280 PRINT AT 19,05Ux
290 IF Ux=Wx THENGO TO S0@: REM WORD GUESSED
300 IF VUx(dUx THEN GO TO 206: REM GUESSED WAS RIGHT
400 REM DRAW NEXT PART OF GALLOWS
410 IF D=3 THEN GO TO 4@0: REM HANGED
420 LET D=D+1
430 READ X0rYOrXeY
440 PLOT X@,Y0: DRAW X»Y
45@ GO TO 200 .
500 REM FREE MAN
S51@ OVER 1: REM RUB OUT MAN
520 LET X=240: GO SUB 1000
$30 PLOT 238,128: DRAW 4:8: REM MOUTH
540 OVER @: REM REDRAW MAN
55@ LET X=144: GO SUB 1000
560 RLOT, 1437129: DRAW &610yPI/2: REM SMILE
S57@ GO TO 800
400 REM HANG MAN
41@ OQVER 1: REM RUB OUT FLOOR
620 PLOT 2559653 DRAW -48,0
630 DRAW @,—48: REM OPEN TRAPDOOR
640 PLOT 238,128: DRAW 4,02 REM DRAW OUT MOUTH
650 REM MOVE LIMBS
655 REM ARMS
660 PLOT 255,117: DRAW —15y-15: DRAW -15,15
470 OVER @ N
680 PLOT 236:81: DRAW 4,212 DRAW 4,—21
4690 OVER '1: REM LEGS
700 PLOT 255:66: DRAW -15,15: DRAW —15,-15
710 OVER @
720 PLOT 236:60: DRAW 4r21: DRAW 4,-21
730 PLOT 237,127: DRAW 6,0,PI/2: REM FROWN
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740
gee
810@
820
g3e
840
850

1000

PRINT AT 19,07ux

INFUT “AGAIN?“ jAx

IF A= “* THEN GO TO 850
LET As=Ax(1)

IF M@= “N" THEN STOP

IF Ax(1)= ~“N* THEN STOP
RESTORE:= GO TO 5

REM DRAW MAN AT COLUMN X

1010 REM HEAD

1020 CIRCLE X»132,8

1030 PLOT X+4»1345 PLOT X-4,1342 PLOT X,131
1040 REM BODY

105Q PLOT X»123: DRAW 0,-20

1655 PLOT Xs101: DRAW ©,-19

1060 REM LEGS

1070 PLOT X-15,663 DRAW 15y15:2 DRAW 15,-195
1080 REM ARMS

1090 PLOT X—15,117: DRAW 15,-15: DRAW 15,15
1100 RETURN

2000 DATA 120+65:135,0:184165,0,21

2010 DATA 168+65y16v16+1845819169-16

2020 DATA 184+1156,6870,1845140+16116

2030 DATA 204:156v-20,-20,240+156+0r-16
2020 DATA 184,15696890¢184,140:161916

2030 DATA 2025156y-20+-20:240,156+@r-16
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