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NPEAUCIIOBUE

Obnactb NpUMEHEHMA KOMMLITEPOB JOCTATOYHO wWwupoka., OHu
ucnonb3yTcA B BuiTy ANA o6ecneveHuA uHTepecHoro gocyra., OpHol U3
rnaeHbIX MPUYMH UCMONb30BaHUA NepcoHanbHbix IBM (MSBM) B Ghity
ABNATCA yBNEKaTellbHbie KOMMbIOTEPHLIE WUrPbl, KOTOPbIMK _MOXHO
obecneynTb Moboi fOMalLHU KoMNbloTep.

Pa3paboTKoi KommbloTePHbIX urp (NporpammHbiv  obecneyeHuem)
3aHMMaKTCA pasfinyHbie opraHusauum Kak B CCCP, Tak u 3a pybexom.
OpHako 4TOGbI peann3oBaTb KOMMbIOTEPHbIE WUIPbl, HEOOXOAUMO MMETH
6biToByto MNOBM.

BuitoBbie M13BM npeacTaBnAlT coboi WMPOKUIA CNEKTp OTeyecT-
BEHHOro u 3apy6exHoro. NpousBoacTBa. B KHure onucbiBaeTcA 3apy-
6exHblii  ObiToBOW  KOMMbloTep cemeiictBa  “Cnektpym”  (AHrAuA), -
uMeBWMA MaccoBoe MNpumeHeHue 3a pybexom B. 80-e rogbl. ItoT
KOMMbIOTEP MOXHO GbifIo Nerko Kynutb AW 3aKkasatb No noute B CLIA,
AnoHun wn ctpaHax 3anagHo#i EBponbl. Komnbiotep 3aBoesan nomny-
NAPHOCTb 32 CYET MPOCTOTHI, HU3KOK CTOMMOCTH, BOIMOXHOCTH MCMONb-
30BaHuA O6bITOBOro UBETHOro TeNeBu3opa B KayectBe gucnnen, a
6bITOBOrO MarhHutogoHa — HakonuTenA Ha marHWTHoll NieHte (T.e. ycr-
_ poiicTBa ANA ONroBPEMEHHOro XpaHeHuA nporpamm). Hanuuue 8 atom
KomNbloTEpe Pa3sBUTOU UBETHONM rpaduku caenasio KoMMbiQTePHbIE urpbl
KpacoyHbIMU 1 yBneKaTeNbHbIMK,

PaanuyHbie Mogutukaumm NOBM ”Cnektpym” nonyyuniu B HacToA-
uiee BpeMA WWUPOKoe pacnpocTpaHedue u B CCCP. 3T1oT KomnbioTep
M3roTaBnuBalT pagvonobuTeny u  NpomblweHHbIe  NPeanpuATUA
(Hanpumep, NpousBogcTBEHHoe obbepuHenue “Potop”, r. Yepkacco).
NepcnekTBHOCTL pacnpocTpaHenua atol MOBM onpegenAeTcA Takxe
Tem, 4T0 K Heii paspaboraHo pasBuToe nporpammHoe obecneyeHue
(BKAOYAA KOMNBLIOTEPHLIE UrPbI).

OgHako ocBOEHWE MUKPOKOMMbIOTEPOB "CﬂeKTpYM" naeT MegneHHo
1332 OTCYTCTBMA PasNuyHbiX 0606LLaIOWMX KHUM, coAepXaiumx cnpa-
BOYHbIY, ONMcaTensHbiii u gpyroit nonesHsiii matepyan. B kHure cpenaHa
nonbiTka BOCMNONHWUTL yKasaHHbii npoben B HquHo-'rexnmecxou u
fonynApHoii nuteparype.

Knura cogepxut pBa pasgefia u NpUNoXeHuA,

B nepsom pasaene paevcAa Kpatkuli uctopuyeckuit o63op no cos-
AaHuio IBM, paccmatpusaertcA crpyktypa MOBM, oGbACHAETCA HasHa-
yeHue ee y3noB, onuchiBaTcA GbiToBbie MOBM, NpuBOAATCA XapakTte-
PUCTUKM OTEYECTBEHHbIX M 3apybexHbix OGbitoBbix M3BM, paertca
KnaccuguKauna KOMNbIOTEPHBIX Wrp.

Bropoii pasgen noceAweH onucaHui MIBM “Cnektpym”. BHavane
NPUBOAUTCA UCTOPUA CO3fl@aHUA MUKPOKOMIbIOTEPa, a 3aTeéM ero anna-
patHaA peanusauuA u nporpammHoe obGecneueHue. [logpo6Ho pac-
CMaTpuBaeTcA CTpyKTypHaa cxema fi9BM u ocHosHOro uewTpanLHoro
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npoueccopa - muKponpoueccopa Z80. Bonbwoe BHMUMaHue ypeneHo
nporpaMMupoBaHuioc Ha A3bike bBelicuk npumenutensHo «  MOBM
"Cnektpym”. 3aeck 0cobblii HTEPEC UMEeT NporpaMmMHoe obecneveHue
ANA oTobpaxeHuA UBeTHON wHpopMauwu u UBETHOW rpaduku Ha Tene-
susope. ONUCLIBAETCA TaKxe KnaBuatypa ¥ pexumbi ee pabotbly Mpu-
BOAWTCA Martepuan no akcnnyataywu NOBM "Cnexktpym” (nogknioueHue
KoMmrbloTepa K Tenesnsopy, marHutdbhoHy, NpuHTepy; pekomeHgaumu no
3awuTe nporpamm). JaertcA onucaHue HEKOTOPbIX KOMMBIOTEPHBIX WUrP
13BM "Cnektpym”.

B npunoxeHun onuUcLIBaETCA NPOrpaw:Matop (i3, ucnoNbsyembii
g N3BM "Cnexktpym”. B npunoxeHun TFaKke npuBefeHbl HEKOTopbie
urpoBbie NporpamMmbl Ha Asbike Belicuk pgnA MOBM  "Cnextpym”.

Paspensi 2.2, 2.3.1, 2.3.2, 2.4 Hanucan O.C. bopoBuk; pasgesnsi 1, 2.1,
2.3.3, npunoxenua 1, 2 - B.U. Coipamkut; 1.4 - B.U. CbipAMKMH COBMECTHO
c A.B. MNapdeHoebiv; 2.5 — 0.C. Boposuk coBmecTHo ¢ A.B. MapgeHoBbim.

ABTOpPbl CO3HAWT, 4YTO KHUra He nuweHa HepoctaTtkos, u ¢ Gnaro-
AapHOCTbI0O NpuMyT JNioGylo KpuTuKy uutareneid. Bce 3amevaHuA u
npeanoXxeHuA No KHUre npocum HanpasnAT No agpecy: 634055, ToMck,
a/a 2211, Mrn ”PACKO”
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MEPEYEHb COKPAILEHWIN

ALN - aHanoro-ungpoBoin NpeobpasoBatenb

AM - aKyCTu4ecKuin mogem

BUC+ - Gonbwan uHTerpanbHaA cxema

ra - rpatmyeckuii gucnnei 2

rK - rpatmyeckuit KoHTponnep

rn - rpagonocTpountens

A - aucnnein, pewudparop

Kb6aitt - Kunobaitr

KM - KacceTHbliih MarHutogioH

K - Kypcop 4

MUC - Manad uHTerpanbHaR cxema

HIMA - HakonuTeNb Ha rMBKOM MarHUTHOM [uCKe.
HMA ~ HaKoNUTENb Ha MarHUTHOM Aucke

o3y - onepaTuBHOE 3anoMMUHaILWeEe YCTPONCTBO
HMIT - HaxkonuTeNb Ha MarHuTHoW neHre "
n - npuHtep -

nan - NpAMON aocTyn K RamATu

n3y - NOCTOAHHOE 3anomuHalWee yCTPOMCTBO
MUA - Nporpammupyembiii nHTephencHbln agantep
N3BM - nepcoHanbHaR OBM

B - perucTp

PN3Y - penporpammupyemoe TN3Y

cuc - cpepHAR uHTerpanbHan cxema

R - Taivep

TA - Tenesmaop, gucnne

TK - TENEeBusnoHHaA Kamepa

YBUM - ycTpoiicTBO BBOgA HBETHBIX M30GpaxeHui
uAn - uutpoananoroBblii Npeobpasoearens

un ~ UeHTpanbHbIA Npoueccop

WA - wuHa agpeca

wa - WwnHa paHHbIX

3BM — NEKTPOHHAA BbIYUCITUTENLHAA MalunHa

anT - 3NEKTPOHHO-flyyeBan Tpybka
6 .




1. OBUME CBEAEHUA O NMEPCOHAJIbHbIX 3BM

1.1 Kpaﬂ(m‘i uctopuyeckui 0630p cosganua IBM

WaBecTHo, yTo nepeuie IBM paspabatbiBanuch B Nepuos BTOPOV
MWUpOBON BOIiHLI chneunansHo AnA BoeHHbix ueneit [1]. CospaHne OBM
cTano BO3MOXHBIM 3@ CHeT ycfiexoB B TexHonoruu npowssoacTea
BbiCTPOAEHCTBYIOWNX LUGIPOBLIX {(MMNYNBCHBIX) CXEM, NPUMEHAEMbIX B
pagvonokauuu. Mocne BoiiHbl, BO BTOpOVW MonosuHe 40-x rogos, Mpw
npoekTupoBaHun 3BM npecnepgoBanuch rnasHbIM 06pasom HayyHble U
KOMMEPYECKME MHTEpEChHI.

B Hayane 50-x rogoB NoABuiuch nepebie IBM obuiero HasHayeHus,
B KOTOPbIX ANA NMOCTPOEHWA QCHOBHbIX ROrMYECKUX CXEM (BEHTWIEH M
TPUITEPOB) B KAYECTBE aKTUBHbLIX 3NEMEHTOB MCMONb30BaNUCh 3NEKTPO-
BaKyywmHble namnel. Kpome Toro, #3-3a 3HayuTenbHOro KonuyecTsa
BblJENAEMOro Tena MawwHbl HyxXxaanucb B CUCTEME OXNaXAEHWA.
Noatomy nepeoie OBM goporu B NPOM3BOACTBE M 3KCMAlyataumw.
MNporpamma B Takux IBM Habupanacb Ha KOMMyTauWoHHOV NaHenu ¢
NomMOLLbI0 IPOBOAHUKOB. Kpome aaHHblX, HEOBXOAUMBIX ANA BLINMONHEHUR |
nporpammbl, B namAty OBM He coaepxanoch HuKakoi wuHgopmauum.
JansHeiwum 3tariom coeeplieHcTBoBaHMA IBM ctan peanusoBaHHbli
MpuHUMN  3anomuHaemoi fporpammbl, ABUBLWIMIACA (yHAamMeHTanbHoW
KoHuenuuein passutuA OBM. .

bonbwoe BnNuAHMe Ha passute IBM oKasana 3ameHa 3NEKTPO-
BaKyyMHbIX NpuOOPOB NONYNPOBOAHUKOBLIMK  3N1I€MEHTaMu (TpaHsuc-
Topamu, AMogamu U gp.), YTo MO3BONWIIO 3HAYUTENLHO YMEHbLLWUTL BEE,
rabapuTbl, TENNOBOE U3NlyYyeHUe U MNOBLICUTL HAJEXHOCTL paboTbl IBM.

B Hayane 60-x rogoe CoBepLIeHCTBOBaHNE 3BM Ha 6asze nony-
fPOBOJHUKOB NPOUCXOAWNIO O cne,qy»oumm OBYM  HanpaBneHuAm:
cosganue Gonbwnx IBM n cospatue manbix (Mutn) IBM. Nepsewie IBM,
obpabarbiBatoime Gonbwmue MaccuBel nHpopmaumm, 6biv [OPOroCTOALLM,
rpomosaku. INIA ux akcnnyatauuu tpebosanmnch 60Mbwmne NomeleHnA- ¢
KOHAMLMOHEPaMMU W 3HAYUTENbHBIA obChyxuBawwwiA NepcoHan. YTobbi
OKyMUTb GoNMblune ‘pacxopbl, CBA3aHHbIE C NpuobpeteHuem IBM, Heob-

- X0aUMO O6bINO MOMB30BATLCA €10 KPYrflOCYTONHO B TEYEHWE MHOrMX
Heaens u mechles. Mo cpaBHeHU ¢ 6oNbwnmn IBM muHn-OBM obnaganu
Takuwvu Npeumywecteamy, Kak manbie CTOMMOCTb, Bec # rabaputbi.
beina nonyyeHa Bo3moxHOCTb pabotath Ha Toii OBM, KotopaA opueH-

TupoBaHa Ha peweHne KOHKpPeTHOro Knacca sapas. -
A



DancHeltwee cosepweHcTBoBaHWe I3BM NPOMCXOAWSI0  OAHOBPE-
MEHHO C PasBUTUEM TEXHOMOrMM NPOU3BOACTBA MOMYMPOBOAHUKOBLIX
cxem. [lopenexve manbitx, cpepHux M GOMbWMX MHTErpasnbHLIX CXeM
(MUC, CUC, BUC) obecneunna cosgaHue nepcoHanbHbix IBM, Kotopbie
yXe wmorfu pacnonarateCA Ha paGouem crtone nonb3oBatena [2].
B cepeguie 70-x rogoB c roABneHMeM muKponpoueccopos (BUC,
peanusyiowux apxutektypy OBM B ogHOM Kopnyce) 6binM co3sgaHbl
KapmaHHbie 3BM (kanbkynatopbl). Kpome TOro, W1poOKoe Ucnonb3oeaHue
BUC npu peanusaumm IBM no3soimno cospate MoWHLIE yHUBEPCanbHbIE

( MawmHbl. Passutue cospementbix IBM nget B HanpaeneHun noBbilieHUA
6bICTpOAEACTBUA U HapexHoCTu paboTbl, CHWKEHUA CTOMMOCTH, Beca U
ra6apuToB, a TaKxe yfyyweHuA cepeuca.

12. Crpykrypa M9BM

0O606uieHHan CTPYKTypHaR cxema BblyMCNUTENbHON CUCTEMbI Ha
cHose MOBM unu HacTonbHbIX MUKPOIBM paHa Ha puc. 1.1. PasbAcHuM
Kaauaueune ee ysnos [2].

liuHa daHHbiX U adpecos NpeaHasHayeHa ANA ANEKTPUYECKOH CBA3U
Y3M0B BbYUCAKUTENLHOW cucTembl. Yepes 3Ty wuHy, MpeactaslAioulyio
CoGOoi OGbiYHbIA MK NAOCKMA MHOrOXWALHLIA Kabenb, IBM obmeHu-
BA4€TCA C Apyrumu ysfamu uudpoBbIMM gaHHBIMKM M agpecamu, MO
KOTOPbIM 3TH AaHHbIE AONKHBI NOCTyNaTh.

UentpanbHeili npoyeccop (LIM) BbINONHAET OCHOBHLIE BbiYUCU-
TenbHble (Noruyeckue n apupmeTuyeckue) onepauvn. O6bIYHO B COCTaB
LN BxoaAT apugmeruKo-normyeckoe ycTpoHCTBO, YCTPOiCTBO Yyipas-
nexuA u yctpoiicteo ceAsu LI ¢ nepudepuiiibim o6opyaoBaHuem yepes
obuyto WuHy.

Knasuatypa (KnaBuwHbiii NynbT) obGecneuvBaer BBOJZ AaAHHLIX U
nporpamm B MOBM.

Wnrepgdielic knasuarypbl NpepcraBnAetr coboil  annaparHo-npo-
rpaMmHble cpeactea conprxeHua LN ¢ knaeuaTypoil.

Taiimep ¢opmupyeT BpemMeHHbie nocnegoBaTenbHoCTH (curHanbl),
3agawwme nopagok paborol M3BM.

OneparueHoe 3anomuHawwee Yyctpoiicteo (O3Y) obecneunsaer
xpaHeHue u__BpemeHHoe (onepaTuBHoe) 3anomuHaHue UndpoBoit
uHbopmauun, 037 NIBM oBbiuHO “BKMIYaeT B cebA O3Y guchnes,
Heo6X0AMMOE ANA XpaHEHWA OAHOM WM HECKOAbKUX CTpaHuy, uHdop-

+ Mauun,

MoctoaHHoe 3anomuHawwee yctpolicteo (N3Y) ocyuectsnAer
NOCTOAHHOE  XpaHeHMe MMKpPoNporpammM, nNpegHasHayeHHbix  ANA
BLINONHEHUA OCHOBHLIX onepauuii MOBM Ha MalnHHO-OPUEHTUPOBAHHOM
Asbike.  N3Y cogepxut TaKxe NporpaMmy-uHTEpnperaTop (uin TpaHc-
nAatop) anA nporpammupoBaiuA N3BM Ha A3bike BLICOKOrO YPOBHA,
Hanpumep beiicuk, Keelicuk, Cu u ap
8 .
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Hakonutens Ha maeHutHom Oucke (HMI) npeactaenaer co6oi
yCTpOHCTBO ANA MarHUTHO#M 3anucy LMhPoBOH MHBoOpMaLm Ha HOCUTENL
B BMjE AucKa ¢ heppomMarHUTHLIM NOKPLITUEM M CYMTBIBAHUA MHBOPMaLWM
¢ aucka. HMJ, gononHaowmii N3Y NIBM, moxer xpaHuts MHBopMaLmio,
BBOAMMYI0 NONb3oBaTENEM (MacCHBbI faHHBIX W NPOrpamMmbl).

Hakonuten, Ha maeHutHol nexte (HMI), suinonHAiowmi dyHKuuy,
aHanormyHbie ¢yHKkumam HMJ, npepctaBnfer coGoit GbITOBOW WM
cneynanMsmpoBaHHblii KacceTHbili® MarHMToGoH ANA 3anucK UMGPOBOM
vHpopmauum Ha MarHutHyl neHty.

Koxtponnep HMA u KodAtponnep HMJ/T oCywecTBRAKNT conpfxeHue
LN ¢ cooTBeTCTBYIOWMMY HaKoNUTENAMK,

MpuHTep NpousBoAMT pacnevatky anbaeuTHO-uMGpPoBON (MHorga M
rpaguyeckoi) MHhopmauun. !

NapannensHbili  uHTepgelic NpeactasnAer coboit  annapartHo-Npo-
rpaMmHbie cpefctBa conpaxenua [3BM ¢ nepugepuiihbim o60pyao-
BaHMWeM, BOCMpUHMMAIOWMM WHDOpMauMie B BUAE NapannefbHoro
Koja (Hanpumep, NpuHTEpPOM).

Aucnneli npepgHasHaveH aNA BudyanbHOro oTo6paXKeHnA anpaBuTHO-
umppoBoii M rpadmuyeckodi uHpopmauuu (BBOAMMOI, BbLIBOAUMON,
NPOMEXXYTOYHOIA).

AkycTuyeckuli modem (AM), mcnonbayembiii gna ceAsu MMIBM c
BbIYUCITUTENBHLIMK  LiEHTPamK, OCyWecTBAAET npeoGpasoBaHue uHGOP-,
MauuMuM B BLICOKOYACTOTHBIE 3ByKOBbIE CUrHanbl, Nocbinaembie Mo
TenedoHHoii cetn,

NocnedosarensHbili uHTepgdelic NpepctaenAeT caboll annapatHo-
NporpamMmHeie CpeacTBa COMPAXEHUA N3BM c nepudepuitHbim obopy-
AoBaHuem, BocpuHMMalwWwmm nHthopmauuio B Buge nocnegosarensHoro
Kopa (Hanpumep, AM).

Ipagionoctpoutens (M) npoussonm NOCTPOEHWE rpaduKkoB . n
p1CYHKOB C BbICOKO# pa3spewaiouieit croco6HOCTbIo. g

Nnanwer ona eeoda epaguseckoli uH@opmaytu obecneynsaer
npeo6pasoBaHue KoopavHaT Toyek rpaduka B SNEKTPUYECKME CUrHansi,
BBogumble B MIBM.

Yerpolicteo e800a Tene8u3UOHHbIX u30bpameHull COAEPXUT Tene-
Bu3uOHHyi0 Kamepy (TK) m coorBetctByioiumit nHtepdeiic ceasun TK ¢
N3BM, obecneunsaer BBoA-BLIBOA BuaeomHthopmaumm 8 MukpoIBM [3].

Yetpolicteo esoda peyesoli uHfiopmayuu BKOYAET MUKPOGOH U
cooTBeTcTBYIoLMI uHTepdeiic cBAsu mukpodoHa c MOBM, ocywect-
BRAWWIA BBOJ 3BYKOBOIA (peyeBoit) nidopmaumn B IBM.

WUnTepgelic ebiyucnutensHoli ceTu BHINONHAET CBA3L Mexay MOBM
n apyrumu. 3BM. C nomolyblo 3toro uHtepdeiica MoxHO cosgasatb
BLIYUCTIUTENbHBIE CETU Pa3NuyHOi KOHBMrypaumi.

Cnegyer oTMETUTb, 4TO NEPeyYUCneHHble ycvponcraa I'lOJ'lHochlO
MOryT BXOAuTb TONbKO B Haubonee goporue u' choxHbole MOBM,

B saBucumoctv oT peanusauuu u Komnnektauwm M3BM umelor
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paanuyHbie xapaKTepucTuku. K. ocHoBHbIM xapaktepuctukam [13BM
oTHocATcA: o6bem namatu O3Y u N3Y, ckopocTb cyerta, A3blKK Nporpam-
mupoBaHuA, rabapuTtbl n Macca, coctas feputpepuiiHoro o60pyaoBaHuA,

1.3, Tunu MOBM u ux BO3MOXHOCTH

NepcoHansbHbie IBM, npegHasHayeHHbie AR MCNOSIb30BAHKUA OfHUM
nonssosarenem, o06ECNeYMBalT AEUEHTPaNn3auuio  BbINUCAUTENbHbBIX
NPOLECCOB, Pe3Koe COoKpaweHne CTOMMOCTM MaWwWuHHOro BpEMEHN,
noBblleHne yao6CTBa aKcNNyataumu v NpueneyeHue K paGore Ha 3BM
oblmpHoro Kpyra nofnb3oBartefieli - HecneuwanucToB B obnacru
BbIYUCIIUTENLHOW TEXHUKKU. JTO AOCTMraeTcA 3a CHET NpOCTOM .qnano-
roBoi pa6on.| nonesosarena c N3BM [2].

Bce nepcoHanbHbie 3BM genAtcA Ha Tpu Knacca. KapmaHHbie,
AoMallHue, npotheccroHalbHbie,

KapmanHbie MIBM (KanbkynATopsl) - aTo cBepXmuHuatiopHble IBM,
BbINONHEHHbIE Ha BUC Gonblol creneHn wHTerpayum M nNpegHasHa-
YeHHbIE A71A PeLeHnA JOCTATOYHO CIOXHBIX W NPOCTLIX MHPOPMALNOHHBIX
3agay. Jlomawhue (6birosuie) NIBM (M3BM cpepHero Knacca) opueHTy-
poBaHbl Ha peweHne pasnuyHbix 3agay (PacyeTHbIX, WHHOPMALUOHHBIX)
cpeaHeil CNoXHOCTH, B OCHOBHOM OTHOCAWMXCA K GbiTy: pacyerbi
cemeliHoro Glogxera, o6yyeHue pasnuyHbiM AucuMANiMHaM, y4yebHbie
pacyeTbl, NPOCTLIE ¥ CROXHLIE “MHTENeKTyanbHbie urpsl” (waxmarsl,
Kocmuyeckne urptt u gp.). MpodeccuoHanstine MIBM npegHasHayeHbl
ANA peweHus pasnnyHbiX CRoXHKbIX 3ajay, BbINONHAEMbIX Npodeccuo-
HanbHbiMK paboTHuKamu (MaremaTtukamu, dusmkamm, NporpammmcTamm,
akoHommuctamm). MpodeccroHansHblie MM3BM moryT akcnayaTupoBartbeA
Kak Ha paGote, TaK u goma.

Cnegyet oTMeTUTb, 4TO paspabatbiBaembie [TOBM gomkHb o6nagath
chiegyioweil coBoKynHocTblo cBoiicts [2]: .

- opMeHTaumeil Ha 3aKcnilyataumio ogHuM nNofbaoBarenem (Hecne-
uManMcToM B 06GNAcTU BLIMUCIMTENLHONW TEXHWKKN);

- HU3KAH cToumocTbio 3a pyGexom ot 50 go 5000 gon., 8 CCCP ot
70 po 25000 py6.), nossonAwowei Npuobpertats IBM HeGonbwMM opra-
HM3aUMAM ¥ fJaxe nNoNb3oBaTefiAM 3a CYeT JMYHbIX CPEACTS;

- NPOCTO KOHCTPyKuuel, BbICOKOH HagexHoCTbio, Malbimu raba-
putamn U Becom, NoasonAiowmMmu pasmelyars IBM Ha paboyem crone;

-~ pabotoii c  obwupHbimM  nepudepuiiHbiv - o6opyaoBaHuem
(puc. 1.1 n §1.4);

~ NPorpaMMMpoBaHuem XOTA Bbl HA 04HOM A3LIKE BLICOKOrO YPOBHA
(Beiicuk, Keeiicuk, Mackans, Cu u ap.);

= peanusaumeil obWeEHWA C nNonb3oBareNeM B NUCbMEHHOH Win
yctHoli diopme (3a cyer. pasamux YCTpOiACTE BBOAa-BLIBOAA MH(OP-

Mauumm);
- obecneyeHnem BO3MOXHOCTM pelweHuA wWwupoKoro Kpyra 3sapay
(PacyeTHbIX, BLIMUCIIMTESNBHDIX, UHPOPMALMOHHDIX). 1"




1.4. Jlomawhue (6biToBbie) NOBM

buiToBbie [OBM 06bi4HO paccunTaHbl Ha NOAKAYEHUE K KacCeTHoMy
marHuTotdoHy 1 Tenesusopy (uam gucnneiw). 3t IBM usrotasnusawTcA
B Bhpe HeGonbwoW KnasBuaTypel. Takoe KOHCTPYKTUBHOE peuweHue
obecneynsaer peskoe ypeweenenwe N3BM u ypobctBo ee 3akcnnya-.
-Tauum [2). XapaktepucTuku pAga npoctediumx 3apyGexHoix NIBM aaHbl

B Tabn. 1.1. .
Tabnuua 1.1

- XapaKrepucTuka npocreiumx 3apy6exHsix N1OBM

Tun 3E3-M
ZX-80 ZX-81 | HP-75 | PB-700
Sinclair | Sinclair | Hewlett | Casio
®upma u cTpaHa- Radions | Redions |Packard
n3roroeutens Ltd Lt (CLIA) i (ANOHKMA)
: (Benwuko- | (Benuro-
- 6puTanuA |6puTaHuA

[ J
XapaKkrepuctuka

PaspAgHOCTL MUKponpouec-

copa 8 8 8 (o
Emkocts N3Y, k6ait 32 32 48 + 16 25
Emkocts O3Y, kbait 1 2 16+8 4+16
Yucno cTpok/3Hakos BHewHuin _Brewnuii
aucnnen (Tenesmsopa) - 24/32 24/32 1/32 - 4/20
abaputbl, MM 299x178x 29x178x - 200x85x
251 v xal x20
Macca, Kr 0,34 0,34 0,76 -
MNepugepuiiHbie Tei, T4, N, HMI, AM, HMAO N
ycTpoiicTBa HMN HMID N :
A3bIK NporpammmpoBaHuA Beitcuk  beiicuk  bBeicuk  beitcuk

-

NpepcraenexHsie N3BM opueHTMpoBaHbl B 0OCHOBHOM Ha paboty ¢
YepHo-6eMbiM TENEBU30POM M OCYLLECTBNAIT hopMMpoBaHne anthaBuTHO-
uMdpoBLIX NPU3HaKoB M rpagukoB. VcknueHue coctasnaer MNOBM
HP-75, KoTopaR COAEP*MT BCTPOEHHbI AUCNNEN Ha OAHY CTPOKy U
HaKOMUTENb WHHOPMAUMK Ha MarHWTHBIX KapTax.

XapaKTepucTukm HEKOTOPbIX OTEYECTBEHHbIX ObiToBbix MNIBM
AaHbl B 1abn. 1.2, Kak BugHo 13 Tabnuubl, camol npocrteirweri NIBM
asnAercA NN3BM “Cneunanuct” [4]. Ceitvac wupoxo ucnonbayetca M3IBM
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”Paano-86 PK” anA GbiToBbIX W gaxe NPOM3BOACTBEHHLIX uenein [5).
Bonbimmu BO3MOXHOCTAMMK "obnagaer Guivosas [13BM  3nektpo-
HuKa-bK-0010” [2, 6, 7). OHa nNpegHasHayeHa [NA BLINOMHEHUA PACYETOoB,
CO3[aHuA Katanoros, CNPaBOYHUKOB, cnosapew, y4ebHbix Mporpamm u,
KOHEYHO, NPefoCTaBNAET NONL30BATEN KOMMBLIOTEPHLIE UrPbl. K faHHbIM
NOBM " 3nektporuka-bK-0010”, npescraBneqHbim B Tabn. 1.2, cnegyer
po6aBuThb, YTO pasnmuve B BbIBOAE 3HAKOB B CTPOKE Ha aucnnei onpe-
AENAETCA Pa3MEPHOCTLID MaTpuubl 3HakoB (8x8 unu 16x8), a xnaswua-
Typa wmeer 92 Knaeuvwu.

NnoBmM “MNapTHep” CoCTOMT M3 ULEHTPaNbHOMO -BbIYUCIUTENLHOTO
mMogyna “MaptHep-01.01” u gononHUTENLHBIX GYHKUUOHANBHBIX MOy NEH,
Mo3BONAKIMX MONb30BATEN ONEPATUBHO (IOPMUPOBATL KOMMNLINTEP
HeobxoauMoi KoHtburypaumu. B mogyne “NaptHep-01.017 pasmeweHbl
6noK NUTaHNA, KﬂaBMaT\Lpa n BblYUCIIUTEND. B KavyecTtBe agucninena mo)xer
MCNoNb30BaTLCA ObITOBONM Ténesnsop uau- moHutop MC-6501. K M3BM
"MNapTHep” mMoxHO NoaKAYaTh AONONHUTENLHLIE MOAYSIM, NpeaHasHa-
YeHHbIEe ANA PACWHUPEHNA (yHKLMOHANBHBIX BO3MOXHOCTENH KoMMNbloTepa.
3 moaynu cnepyrowme:, pacwuperne 03Y u N3Y; nporpammarop N3Y;
NOMONHUTENLHBIA BUAEOKOHTPONNEp (yepHo-6enan v UBETHaA rpaduka);
My3biKanbHbI CUHTE3aTOP; WrPOBLIE MaHUNYNATOPbI, WU3MEPUTENbHbLIE
M UCTMONHUTENbHBIE YCTPOMCTBA g4nA Nnabopatopuu (MyNbTUMETP, OCUMI-
norpag n ap.) [8l.

Bonbwymn BO3MOXHOETAMK o6nagaer M3BM ”Opuoh-128”, cob-
paHHan, Kak KomrbloTepsl “Cneuunanuct”, “Pagno-86 PK” w *MaprHep”,
Ha mukponpoueccope KP580BMBOA. . buitosaa [13BM  ”Opuon-128”
NpoCcTa, Tak Kak peanusoBaHa Ha 8-paspAgHom npoueccope. Komnnekt
neranein ato MNIBM He copepXuT ocTPOfedPUUUTHBIX KOMMOHEHTOB,
¥ UX CTOMMOCTb mMana. Cnegyer oTMeTuTb, 4To anA 8-paspAgHbix MNIBM
HakonneHo 6oNbloe KONMYECTBO MPOrpamm (CMCTEMHbIX, NPUKNafHbIX,
WrpoBbix). ITO 3HauMTENbLHO obnervaer agantauuio nporpamm K MOBM
"OpuoH-128”. Komnbiotep “OpumoH-128” obnagaer Gonbwwmu rpapu-
4ECKUMM W LBETOBbIMM BO3MOXHOCTAMM (o6pabotka 16 usetoB npu
paspewarriein cnocobHocTu 256 x256). N3BM “Opuon-128” obecneyeHa
MaKcuManbHoW NPeemMCTBEHHOCTbIO C  KOMMbIOTEPOM »Paguo-86PK”,
YTO 3HAYUTENbHO NOMOraeT PaauoNOMTENAM, YXE WMELUM 3Ty
GuitoByt MOBM, 3aHumaTbCA peanusaumeii Hosow MNOBM. Takas npeem-
CGTBEHHOCTb foCTUrHyTa OnaroaapA o6WHOCTM B CTPYKTypE Nporpammsbl
MOHWTOP, ngeHtuyHomy anR obeux NIBM craHgapty BBOAa~-BbIBOAA
Ha MarHuTo@oH, npumeHenmo B N3BM "Opuoh-128” KnasuaTypbl
ot M3BM “Pagno-86PK”. Kpome Ttoro, B OHasoBubii BapuaHt MN3BM
"OpuoH-128" 3anoxeHo pacwmpeHne BO3MOXHOCTER KomMbioTepa 3a
cHeT cregyowmx 0COOEHHOCTEN: OTKPLITOW apxXuTeKTypbl, Oydepu-
3UPOBAHUA WKHbI AaHHbIX, JdApeca W ynpaBNeHWA, Hanu4nA 3apesepsu-
POBaHHbIX BbLIXOA0B ANA yNPaBREHUA AONONHUTENbHbIMYT  GRoKamu
NamATY . ¥ NopTamu BBOAA-BLIBOZR, BXOAa 6NOKMpoBaHWA OCHOBHOrO
03Y v BxogoB RDI ("rotoBHoCTb”), INT (”3anpoc npepbiBaHnA”) MUKpO-
npoueccopa [9].
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NpomexyTo4HOE MONOXEHNE MEXAY GbITOBLIMM 1 NEPCOHANLHIMU
M3BM 3aHumaer “Onektponuka MKS0”, umewwas xugkokpucraniun-
yecKuli rpaguyeckuii gucniied u CmeHHble Mofynu BHEWHEA NaMATU
(03Y, N3Y) [10]. XotA 37a MIBM umeer manvie rabaputsl v Bec, Ho
3HAYUTESLHAA CTOMMOCTb MoKa He NO3BONAET WMPOKO MUchoNb3oBaTh €e
B ObITy.

Cnegyer OTMETWUTb, 4TO TaKkue “noprenbHbie” [MOBM ceivac
HaumHaloT TOIMPOKO MCMONb30BATLCA y HAaC B CTPaHe U 3a pyGexom.

Hosoe nokonenue N3BM 37oro Knacca paccuvtaHo Ha CONPAXEHNE
C UBETHbIM gucnneem wunu Tenesusopom (Taén. 1.3) [2]. Oumn crnocobHb
obpabaTbiBatb (BOCMPOM3BOAUTL) MHOrOUBETHBIE MONYTOHOBLIE W300-
paxeHuA, CTPOUTb rPaguKM W PUCYHKU C BbICOKOW paspewarolei
CMOCOGHOCTLIO W PasfnyHbIMKU UBETOBbIMU OTTEHKamu. Kak BugHO W3
1abn. 1.3, N3BM umMeT [OBONLHO HE3HAYUTENLHBIE OTIMYUA APYM OT
apyra. Bce NMOBM 3toro knacca obecnesusanT Gonee.BbicoKue BO3-
MOXHOCTM (N0 CpaBHEHUK C npocTeiwumun BapuaHtamu 138M, npea-
cTtaBneHHoiMn B Tabn. 1.1) B peweHun pasnuuHblx WHHOPMaLMOHHBIX
3aaM (Mrpbl, NPOCMOTP KOMMbIOTEPHbIX CNaikpoB v T.n.). B 10 xe BpemA
B peweHnn marematuyeckux 3apay atm MOBM (us3-3a orpaHuyeHHOCTH
MaTemMaTUYECKUX OoNepaTtopoB) MOFYT ycTynarte NpocTelwum KomNbio-
Tepam. P

OpHoli 13 Hawubornee pacnpocTpaHeHHbIX Moaeneil HoBoro MOKo-
nenvA NIBM aBnAetcA MuKpodBM “ZX-Spectrum” arrnuiickoit upmbl
"Sinclair Radions Ltd” [2, 11, 12]. KnaBuiwkbwi nynet "ZX-Spectrum”
(pasvepom 233x 144x 30 mm) ob6ecneynBaer BBo/ HONbIWMHCTBA KOMaHg
pacwupeHHoit Bepcumn beilcuka HaxaTuem ofHoii-gByx Knaeuw. Moatomy
obuiee wucno knaeuw NOBM cHuxeHo g0 40 (3a cYET MGNONL30BAHUA
npeguKcHbix Knasuul). Kpome craHpapTtHbix komaHg beilcuka knasua-
Typa ocywecTBnAeT Beog A0 37 rpatmyeckux CUMBONOB u3 22 KopoB
ynpasneHua usetom. B knaenatypy BMOHTMpOBaH 3BYKOBOW CuHTE3aTOp,
socrpouwssogAiumid go 130 nonyvoHos 3syKa. EmkocTs M3Y - 16 K6aifT.
Mpn oToBpaxeHuu rpagmkm B 8 uBerax Martpuua 3KpaHa CoAEPXKMUT
256x 176°ToyeK, a Npn oToBpaxeHun anhasuTHO-UMBPCBON MHhopMaLum
Ha 3kpaHe dopmupyetch 25 ctpok ¢ 32 cumBonamu B Kaxaoi. ANA
atoit M3BM cneunansHo paspabortaHsl manorabaputHble RpUHTEP W
HakomuTenb Ha gucke. NMOBM MOXET NogKmioyaTbCA K- KacceTHomy
MarHutodoHy ¥ obecneunsaer cKopocTe 3amucu go 1500 6Gut/c
(Hanpumep, gaHHbIe WK Nporpammbl, 3aHumawwme O3Y 16 kb6ailt,
3anucbisalotcA (U BBoaATcA B MNOBM) 3a epema 160 c). B moamduuu-
poBaHHom sapuaHTe 3BM ”ZX-Spectrum” uyucno Knasuw paclupeHo
fe 58 (310 NO3BOAMAO  MCMOML30BATL HOBYI PaCLIMpEeHHyld BEPCHI
A3bika belicuk M peanuszoBatb pAA  AONOSHUTENLHBIX TEKCTOBBLIX U
rpaguyeckux oneparopos), emkocTs O3Y yBeRAuuyeHa o 41,5 Kbant.
Hakonutens Ha Kaccere ¢ GECKOHEYHbIM pPyNnoHoM NeHTL obecnevnsaer
emkocTh BHewHero N3Y po 85 KGaht Ha opHy- Kaccery. 3arpyska
nporpamm emKkocTeto 48 kbaifT obecneumsaetcA 3a 9 c [2, 13].
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1.5. KomnbioTepHLIE uUrpsl

KoMMbloTEPHBIE WrPbl, OCYLLECTBAAEMbIE B AUANOrOBOM peXxume
c N3BM, genatca Ha:

- ofyyallme wrpbi;

— pa3BuBaIWME WM NEYEOHbIE WUrpbl;

- pa3BneKaTenNbHbIE Wrpbl,; o

- CNOXHbIE U “WHTENNEKTyaNbHbIE” Urpbl.

K ofyualowum urpam OTHOCATCA nporpammbl MIBM, obecneuun-
BAIOWME M3YYEHNE KaKuX-TO NPaBui uny yyebHblx aucumniauH. Hanpumep,
nporpammel, o6yyanLive nNpasunam n HasbiKam BOXAEHWA (Mporpammbl-
MMUTATOPbl MOTOFOHOK, BEMOrOHOK, aBTOroHOK, FOHOK Ha MOTOPHbIX
noaKax, TPeHaXepsl NO oTpaboTke HaBLIKOB BOXAEHUR NErKoBOro
aBTOMOBMNA), & TaKXKE NPOrpamMmbl NO U3YYEHUIO MHOCTPAHHLIX A3bIKOB
v apyrux y4ebHbix NpegmeTos (Guauka, matematuka u gp.). Mpn pas-
paboTke: 0co60 BbIAENAT AeTckue obyuatowme NporpaMmbl, KOTOpbie
JOMKHbI YAOBNETBOPATL U3BECTHBIM KPUTEPUAM:

- 0BA3aTENbHO YEMY-TO Y4UTb;

- NPoCTO OCBauWBaTbCH;

- He copepxatb BHEWHWE Moj3arpy3oyHble ypoBhM;

- NPUBOAUTL K pesynbTaty (XOTA Gbi M NPOMEXYTOYHOMY) B TeueHue
HENpoAOMIKUTENLHOrO BPEMEHY;

- He BbI3bIBATH paa,qpa»xmenbnocm amMouuoHanbHbie nNeperpysku
M CTPecchil.

PassuBaiowme wurpbl NpepgHasHayeHbl ANA PasBUTMA  KaKux-NMbo
HaBbIKOB. Hanpumep, urposble nporpammbl HTK “MHpopkom” moryT
pa3BxBaTh HaBblKK HOTOFPagU4YEecKoro cxsarbiBaHWA TeKcTa. lporpamma
MOXET aBToMaTUYECKu HacTpamsBaTbCR Ha urpatwero (noche BKAYEeHUA
nporpamma aBTOMAaTUYECKN YCMOXHAETCA 0 NEepBoi owubKu wrpato-
uwero, a 3arémM YyNpPoCTUTCA, CHOBa HAyHET NNaBHO YCNOXHATLCA).
Jpyrve nporpammbl 3TOro HayYHO-TEXHUYECKOrO KOONepaTtuea chyxat
ANA passuTUA NEepudepuinHoro 3peHwWA W pasBUTKA HABLIKOB. 6NIOYHOrO
BOCNPMATMA TEKCTOB. Jleve6HbIE urpbl CNoco6CTBYT BOCCTAHOBEHUIO
HEKOTOPbIX YTPay€HHbIX hyHKUMI YyenoBeka (Hanpumep, BOCCTaHOBNEHUE
peakuuu wiu ABUraTesbHON CrOCOOHOCTVM OPraHoB ABWXXEHWA U Ap.).

Pa3snekarencHble urpbl GbIBaOT NPOCTHIMKW M CROXHBIMW U 0b6ec-
NeynBanT HeyTOMUTENbLHbINA omblx (oxoTta, mopcKoit 6oii, BO3AYLWHbIA
6ot ¥ T1.M.).

MHTEepecHbIMM ABAAIOTCA CMOXHBIE W “MHTENNEKTyanbHLIE” WUrpbl,
K KOTOpbiM OTHOCATCA Matematuyeckue 3sagaun (Roruyeckue ronoso-
NloMKu, maTemaTuyeckue paspneyeHun, asapTHbie Urpbl, 3awndpoBaHHbIE
onepauwu {144, urpa B waxmartbl, NOcCagKa KOCMMUYECKMX Kopabnei Ha
nnaveTel u gp.). OTMETMM, 4TO Hambonee CNOXHbIMKU ABNAKTCA NOru-
YECKMe ToNOBONOMKM TPEX OCHOBHbIX TWMNOB: TOfIOBOMIOMKK, KOTOPbIE
VHTEpeCcHO NporpamMmupoBarth; 3a4ayn, MMELMEe OYEHb MNPOCTOW BuUA,
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HO [OBEfEHWE WX peWweHWA fo nporpammbi ABAAETCA HACTORWEN
rofoBOSIOMKOM; NporpamMma, Mo KoTtopo# Heob6xoaumo onpegenuto
MCXOAHOE MaTemaTnyeckoe BbipaxeHue [14]. -

2. BLITOBAA M3BM “CNEKTPYM”
2.1. Uctopua cozpanma NSBM “Cnextpym”

W3oGperatens N3BM "Cnektpym” ("ZX-Spectrum”) Knaitie Mapns
Curknep [11, 12, 15] B 1961 rogy 8 AHrfium 3aperucTpuposasl CBOK
nepeyi KomnaHuw “Curknep PagmoHukc”, suinyctuBwyo B 1963 rogy
MuKpoycunutens. B paspabotkax CuHknep Bcerpa crasui gBe CBepx-
3apai - MuHUMaNbHble rabaputbl M MuHUMaNbHyl ueHy. llpu 3atom
OH CTpeMUNCA GbiTb NEPBLIM HA PLIHKE CO CBOUM TOBapOM.

¢ lepBbiii 3HauMTENbHLIM ycnex npuwen K CuHknepy B 1979 ropy.
B 310 Bpema ¢upma “Kommogop” BbiNycTuna Bnepebie GbITOBON Kom-
nstotep "PET” ctoumocTtsio 700 ¢.cT. B atoii cBA3n rasera “OaitHaHwn
Taiimc” nporHosupoBaia NOHWKEHWE LEeHbl Ha NEPCOHaNbHLIA KOMMbIo-
tep go 10 ¢.ct. He paHee yem yepes 5 net. OgHako CUHKNED yxe yepes
nonroga BbiNycTUN MUKpokomnbioTep ZX-80 ueHolt 99 ¢.ct. Takoe
peskoe cHwkerne ueHbl M3BM o6ycnoBneHo BO3MOXHOCTbIO MCMOb-
30BaHMA B KayecTBe Aucnnea ObiToBOro Tenesu3opa, a B Kayecrtse
BHELWHEero HaKoNUTENA - BLITOBOro MarHuTogoHa [15].

10T KomNbTEP WMEN 6oMNbwoi ycnex Ha pbiHKe: B nepebie 8
mMecAueB 6bmo npogaHo 20 Teic. KoMNbloTEPOB. 3atem B mapre 1981
roaa 6bina BoiNyuieHa HoBaa mogens NMIBM ZX-81 ctoumoctbio 69 ¢.crT.,
a yepe3 HecKoNbKO MECALLEB — NPUHTEP K HEMY.

Komnauna CuHKNEpa B 3T0 BPEMA BEAET MHTEHCWBHYI0 TOProsli
yepes pasnuyHbie 3apy6exHbie tupmbl: “Talimexc” (CLA), "Mutuyu”
(ANoHWA) ¥ GpuTaHCKYK KHWrOTOPrOBYK CeTb. TONbKO 3a OfuH roj
ToBapoobopor komnaHuy gocTur 30 MAH. ¢. CT.

Hecmotpa Ha 3to CuHknep B mapte 1982 roga paspaboran ase
BEpPCUM HOBOI Mogenu “Cnektpyma” ("Cnektpym-16”, “Cnekrpym-48”),
nonynApHOCTL KoTopol Npes3owna Bce oxupaHuA [16]. 3agymbiBanca
3TOT MUKPOKOMTIbIOTEP KaK y4eGHbIA ANA M3y4yeHWA NporpaMmupoBaHuA.
Ho ¢upmbl, paspabaroiBalowme nporpammHoe obecrneyeHue, ucnonb-
30BaB xopowylo AguHamuyHylo rpaduky [1OBM, cranu Bbinyckartb
yBNEKaTelNbHLIE KOMMbIOTEPHLIE BUACOUrPbl. 3TV KOMMbIOTEPHI WMENU
6onblwori ycnex u npogasanvch Mo 15 Thic. WTyK B Hegenw. U xoTA K
1984 rogy dwpmer “Atapu”, "Kommogop” ¥ “Amctpag”’ BbiycTuiun
KoMMbioTepbl, NpeBocxoafwme MIBM "Cnektpym”, pbiHOK Bbinl CMELeH
B CTOPOHYy u3genuit Cukknepa. OHu yxe Bbiflyckanuck Gonee yem B 30
crpaHax mupa [15, 17-19].

B 1984-1985 rogax komnaHua CuHKNepa BuiNycTuna ase ycosep-
weHcTBoBaHHbe mopenu MIBM: “Cnektpym+”, cHabxeHdyio ycosep-
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LWEeHCTBOBaHHOM KnasuaTypoi, u “Cnektpym +128” (7 iepbu”), umetollyto
03Y u N3Y c cootBeTCTBYIOWMMMU 0OGbemammu NamAt 128 u 32 KGaWT.

W Bce-Takm nHxeHnep CuHKNep Tak u He ctan GuaHecmeHom. flop
LaBAEHNEM (UHAHCOBLIX W OPraHM3auNOHHBIX TPYAHOCTEH, CBA3aHHBIX
C HeonpaBgaBwel Cce6RA 3IKOHOMMYECKM 32-pa3pAgHod  Mopenbio
»Sinclair-QL”, B 1986 rogy komnaHuA "Sinclair Research Limited” 6wina
BbIHYyX€Ha NpogaTb BCe MpaBa Ha MPOM3BOACTBO KOMMbioTEPA
»CnekTpym” ¢paHuy3cKoii tupme “Amctpaa”. 310 Gbilo BbI3BAHO TEM,
yto yKasaHHaa [3BM nnanupoBanacb Kak geweBan anbTepHaTUBA
aMepuKaHckum KommMbiotepam (BM PC |, Ho B ee KoHuenuun 6bislo
3aM10)KEHO HECKOMNbLKO NpocYeToB (Hanpumep, NCroNb30BaHWe B KayecTBe
BHEWHel NaMATU MUKPOAPaNBOB BMECTO guckoBogoB). [loatomy 31a
mogens NOBM CuHknepa He ctana 6biToBOM Mo LeHe W NpogieccuoHans-
Hoii — no cBoell peanusauuu [15]. g

Mockonbky Mocrefylowme mogenn M3BM - ”ZX-Spectrum+2”
(1986) co BCTpOEHHbIM MarHutodoHom; “ZX-Spectrum+3” (1987) co
BCTPOEHHbIM [AWUCKOBOAOM =~ BbiflycKaiuch yxe ¢upmoi “Amctpag”,
TO OHWM ObM NOXOXM NO BHEWHEeMy Buay Ha Komnbiotep “Amcrt-
pan-6128" IJTV KoMNbIOTEPbI MMENK NOMHOUEHHYI0 KfiaBuaTypy, HO B TO
)K€ BpPEemA BCTPOEHHbIE MarHUTOGOH M AMCKOBOJ 3HAYUTENbHO yBeNW-
yuBanu ueHy MOBM. K tomy xe N3BM cosgaBanu HeypobGcTea nonb3o-
BaTeMio W3-3a HectaHpapTHoro Auamerpa aucker 3,0 poiima, manoh
ux emKkocty (180 KGaiit) U NpaKkTuyeckol cnoxHocT NepeHoca MMGIO-
WNXCA KacCeTHbIX Bepcuil MporpamMm Ha JMCK.

C 1986 roga ¢upma "Taiimekc® (Ha 3aBogax B lopTyranum) Hayana
BbiNycKaTb KOMIMbIOTEPb, COBMECTUMbIE C KOMMbloTEPOM ~CnekTpym”.
“Taiimexc-2048” —~ ana noctaeku B EBpony u "Talimexc-2068” - gna
noctasku B CLIA. NOBM “Taiimekc-2048” nmena ynyyweHHyio Knasma-
TYPY, BCTPOEHHbIA MOPT MaHWNyNATOpa ”AKOACTUK”, cBETOMHAMKATOp
¥ BbIKMioyaTenb NUTaHWA, fBe 3KpaHHbIe o6NacTu MamATH, PEXUMm pac-
WMpeHHoI uBeTHol rpaguku. NIBM ”Taiimekc-2068” Bknioyana cMeHHbIE
KapTpuaxu (Mpn NooYepegHoM NoaKMONEHUN ITUX YCTPOMCTB KOMMBIOTED
cTaHoBuncA Nnb6o CnekTpym-coBMecTuMbiM, 6o CP/M-coBmecTUmMbIM).

OTtmetum TaKkxke, yto MnaHuMpoBanace K BeiNycky B 1987 rogy
nepcnekrusHaa mogenb ”Cynepcnektpym” (“Jlokku™), B Kotopyio 6bin
3anoxeH npouectop Z80H, umelowwuii yactoty 7 M. MIBM nossonAna
obchyxuTe gBa GaHka namAtu No 64 KbBaiT n 3KpaH emKocTbio Gonee
51 KGalit, Kpome 3Toro, mawuHa MMeNa paspelwailyyl cnocoGHOCTL
192x256 nuKcenoB ¢ BO3MOXHOCTbIO OfHOBPEMEHHOro BOCTIPOM3BE-
AeHuA 64.usetoB (aNA KaxpoW TouKwj. “Jlokku” 6bia NporpammHo
coBmecTuma co “Cnektpymom”, ctouna meree 200 ¢.cr. u npeacrae-
nAna cepbesHylw KoHkypeHuuio MNIBM cemeitictBa “Amurn”. OpHako
¢upma "AmcTpan”, NoMb3yAch CBOMMM MPpasamy, oacafCh KOHKypeH-
UMM anNA CBOMX I'ISBM oTKasana B PaspeweHnu Ha ero NpouaBog-
ctBo [15].
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2.2. OnucaHne KomrnbioTepa
22.1. CTpyKTypHaa cxema Komrblotepa

CyujecTByeT MHOXeCTBO BapuaHToB peanusauuu MIBM ”Cnekrpym”.
flofyymBlIMX pacrfpocTpaHeHue y Hac B crpaHe. [leyatHble nnatbi u
KOMNAEKTyowue gnA HUX MoXHo npuobpectu B otaenax "PaguoroBapbt”,
y KoomnepaTopoB uiy Bbifiucarb Mo Moyte. HayaT BbiMyCK HECKONbKWUX
cepuiiHbix Mogesieit "Maruk”, ”Komnanbor”, "Pobuk” u ap. ¥ xotA Bce
OHM Pa3nuyaloTCA 3NemMeHTHOW 6a3oi, CXeMOTEXHUYECKUMK PeLIeHNAMK
N KOHCTPYKTUBHO, MpuHUMN paboTbl y HWUX OAuH.

Huxe npuBogATcA 0606WEHHAR CTPyKTypHaA cxema KomnbrTtepa
U HasHayeHue (QyHKuMoHaNbHbix 6n0KOoB, BXOAAWMX B €ro cocras
(puc. 2.1).

CornacHo cTpyKTypHoii cxeme [3BM “Criexktpym” coctout wu3
cucTenHoro resepatopa M Tpex 4acrveir: cuctemHon ("SYS”), rpagwm-
yeckoi ("GRAF”) u yactu, obecneumBawueii obmed uHpopmaumeii c
ycTpoiictBamu BBoga/BbiBoga “lI0” (Ha puc. 2.1 BbigeneHbl NyHKTUPHOM
nuHue).

CuctemHblit  reHeparop  (GopmupyeT TaKTupyiowue curHansl gnAa
ueHTpanbHoro Npoueccopa U opMUPoOBaTENA TENEBU3UOHHbIX CMIrHANoB,
a Takxe TaKToByl0 fMocnepoBarefibHOCTb UMMYNLCOB ANA rpapuyeckoro
KoHTposNepa u hopmupoBartens agpecos (yacts ”GRAF”).

K cucremHoit vactm “SYS” oTHOCATCA cregywwue ycrpolicTsa.

UentpansHeili npoyeccop (UN) Z80. AppecHble nuHmm (WA) LN
CBA3aHbl C aJipecHbIMKU BXOAAMU CUCTEMHOrO KOHTponfiepa, CUCTEMHOTO
PMN3Y, kommytatopa agpecoB (cTpoku/cronbub) cucremHoro O3Y,
peructpamu appeca CTPoK u cronbuos (sacte “GRAF”) u pewwdpa-
TOPOM agpecoB MopToB knasuatypst (Yacts ” (IO ).

WuHa panHbix (WA) UM He 6ydepusnpoBana u HernocpeacTBEHHO
coeauHeHa C BbIXOAOM faHHbix cuctemHoro Pl3Y, c Bxogamu u
BbIXQAamMu aaHHbIX cuctemHoro O3Y, ¢ Bxogamu slaHHbIX nopra BbiBoaa
Ha tenesusop (TV) u perucTpa faHHbix (vacte "GRAF”), c Bbixogamm
NaHHbiX Mopta BbiBoja Ha MarHuTodoH U rpomKoroBopurtens (YacTb
10 ”), ¢ BbIXOf4aMM faHHbIX NMOpTa BBOAA C MarHuToioHa 1 KnasmaTypb
(vactb *1I0”), c BhIXOgAMK MopTa BBOAR C [AKoicTMKA (YacTb 0™ ).

Curhans ynpasnebua MREQ (zanpoc namAatn) u IORQ (3anpoc
BBOAA/BbIBOAA) MOCTYNalT HAa CUCTEMHbIA KOHTpOANEp, a curHansi
WR (3anmck) u RD (yTeHue) '— Ha CUCTEMHbIK KOHTPonnep u cucrem-
Hoe O3Y.

Bonee nogpo6Ho mukponpoueccop Z80 paccmarpusaetcA B 2.2.2.

Cuctemnbiii koHTponnep (CK). B 3aBucumocTn oT agpeca, ycraHoB-
nenHoro LM Ha WA, a Takxe curdanoe WR, RD, MREQ, IORQ, RESET
(c6poc) CK BoipabatbiBaer chegylowme curHansl gnfA ynpasfeHuA Bcei

.
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cuctemMon (KoMNbIOTEPOM) B Lenom:

curHan CSP1 - BBog uHtiopMaumm ¢ axofCTUKa;

curHan CSP2 - BoiBog WHGOpMauuu Ha MarHUTOGIOH, FPOMKOro-
BOpUTENb U TENEBU3OP;

curHan CSP3 - Beog wHbopMauuu ¢ KnasuaTtypsl 1 marHuTodoHa;

curHan CAS - yteHue cucremHoro O3Y;

curHan BO - yrenue 6anka B@ cuctemHoro PN3Y;

curHan B1 - yrenue 6aHka B1 cuctemHoro PM3Y;

curHan GRF -o6pauyeHre K “axpaHy”.

CuctemHoe Pl3Y (8 kb6aiit x 2). 3pecb “3awura” onepayuoHHaA
cuctema (OC) "CNEKTPYM” - moHuTop # uHTepnpertatop belicuk.

KommyTatop adpecos ctpoku/cron6ysl. MynsTunnekcupyer agpeca
ANA cuctemHoro O3Y.

CuctemHoe O3Y. OpraHusaumA NamATU KoMMblTepa paccMartpu-
saeTcA B 23.1.

K rpaguyeckoit yactu "GRAF” OTHOCATEA chepyioume ycTporicTea,

Mpaguveckuii kontponnep (MK). B saBucumocT oT JaKToBbIX
rnocnepoBarenbHOCTEW  MMIMYNLCOB, MOCTYNAWMX W3  CUCTEMHOro
reHepartopa, a Takxe curHana GRF, BbipabaTbiBa@MOre CUCTEMHBIM
KoHTponnepom, MK dopmupyet curHansi ana ynpasfieHuA rpadmyeckoit

4acThio KommbioTePa ¢ curtan WAIT (oxwupaaHue), Kotopeiii nepesoaut
UM B cocroAHne oxugaHnA Ha BpemA 3anucu uHhopmauunm B rpadu-
yeckoe O3Y. K BbipabatbiBaeT clegyiolme curHarbl:
curHan SC ~ 3aHeceHue aapeca B perucTp agpeca cronbuos;
curHan SR - 3aHeceHME€ agpeca-B peracTtp agpeca CTpoK;

curHanel RAS, CAS, u WR - ynpasnexue rpaguyeckum O3Y;

curHan MX - mynbTunneKkcuposaHme aapecoB CTPOK U CToN6LOB,
BoipabaTbiBaemMbIx (GopmupoBaTeNiem agpecos;

curHan C - ynpaBnexue dgopmupoBarenem TV-curHanos;

curban T - ynpasneHue ¢opmuposarenem TV-curHanos u ¢op-
MupoBaTenem agpecos.

®opmuposarens adpecos. BripabatbiBaer agpeca CTpoK u cTonbuos
AnA rpadmyeckoro O3Y u agpeca anemeHToB usobpaxeHns (W) gnr
TV-cuHxporeHeparopa.

CuHxpoeeHepatop. BeipabatbiBaer cuHXpoumnylibChl AAA  yrpas-
nennA dQopmuposatenem TV-curHanoB wu- curHan INT (3anpoc Ha
Mackupyemoe npepoiBaHue), No kotopoMy Kaxabie 20 mc (C yacTotoi
KagpoBoii passeptku) Ll nepexoaut K BuIMNONHEHW0 Nporpammbl o6ciy-
XUBAHWA KNaBUaTyphbl, UHKPEMEHTUPYET Yach! U T.4.

Pezuetp adpeca ctpok. CRyXuT BNA XpaHeHWA agpeca CTPOKM
rpaguyeckoro O3Y.

Pezuctp adpeca ctonbyoe. lpegHasHayeH AnNA xpaHeHuA agpeca
cronbua rpagmueckoro O3Y.

PezucTp daHHbIX. CRyXUT ANA XpaHEHUA aaHHbIX rpaduyeckoro O3Y.

Ipaguyeckoe O3Y. lpepHasHayeHo ANR xpaHeWuR rpaguyeckon
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uHbopmaumy (aKpaHa). dKpaH Komnblotepa copepxut 768 sHakomect
(no3uumit) - 24 ctpoku No 32 3HaKomecTa. 3HAKOMECTO COAEPXKMUT
8x8 Touek (M, wnm nukcenos). Takum 06pasoM, 3KpaH COAEPXKMUT
192255 To4eK 1 3aHUMAET agpecHoe npoctpalcTeo ¢ 16384 no 22527
(Mo KaxgoMy ajpecy XxpaHuTcA 8 Touek B yepHo-Genom suae). Axpeca
c 22528 no 23295 npepHasHayeHbl ANA aTpuGyToB (UBET, APKOCTL M
MepLaHue), KOTopble 3ajalTcA [NIA BCcero 3Hakomecta, a He anA
oTaenbHoM Touku (Mukcena). butel ¢ O-ro no 2-i Gaiit atpubyToB 3agaioT
uBeT yepHun, ¢ 3-ro no 5- - user bymaru, 6-i 6ut ~ ApKOCTb, 7-H —
npusHak MepuaHuA. 24 CTPOKKM 3KpaHa pasbuthl Ha 3 sactu. CTPOKU
¢ 0-4 no 7-0 cooTBETCTBYWT aapecam ¢ 16384 no 18431, Crpoku ¢
8- no 15-0 -coorBeTcTBYIOT agpecam ¢ 18432 no 20479. Crpoku ¢
16-i no 23-0 cooTBeTcTBYIOT agpecam c 20480 no 22527. ATpuGyTbi
npocMaTpuBalTCA ANA KaxAoi CTPOKM 3KpaHa cBepxy-BHW3, cnesa-—
Hanpaso. MoNHOCTb oavH 3KkpaH 3aHumaer 6912 6aiitos.

[lopT evigoda Ha TV. CRyxut gnA XpaHEeHuA mHpopmauun o uBgTe
6opatopa.

dopmupoeatenr TV-cueHanoe. [peobpasoBbiBaeT uHhopmauumio,
nocTtynaiowyyio ¢ rpaguyeckoro O3Y u noprta BbiBoga Ha TV, B Tef@-
BU3WOHHBIE curHanel “R”, "G”u ”B”, a TaKkxe Bbigaet curHan “SYNH”
(cMHXPOCMECH) AJIA CUHXPOHW3aLUKN TeNesn3opa.

K yactu "1I0 ”, obecneunBatoweit obmeH mHhopmaumen ¢ ycTpoii-
cTBamu BBOZA/BbIBOfa, OTHOCATCA cleayume ycTpoicTea.

lopt e8eoda ¢ oOxolictuka. OcywecTBnAET BBOA WHpopmauum ¢
KEMPSTON- gxxocTuka.

[lopT ebi800a Ha MazHUTOdOH U 2pomKkozosopuTens. ObecneyuBaer
BbiBOA (3anuch) «uHbopmMauum Ha marHutopoH (6MT gaHHbix D4) u
rpomKoroBoputens (ut. gaHHbix D3).

®opmupoeartens cuzHanoe ¢ mazHutofoHa. [pepHasHayeH anA
“oundpoBKK” aHanoroBbix CHUrHanoB, NOCTyNaWMX C MarHuTogoHa
u popmupoBaHuA curHana “TAPE”,

Mopt esoda ¢ mazHuTOfioHa u knaguaTypsl. OCYWECTBNAET BBOA
vHbopmaumuu ¢ marHutodoHa (6uT gaHHelx DE) u Knaeuatypbl (6uTbl
AaHHeix DY ... D4).

Knasuarypa. TpegHasHaveHa gnA pyusHoro BBcga uHGoOpMauum
nytem HaxatwA Knaesww u (opmupoBaHuA curHanos "Kni1” ... ”Kn§”,
fpu4em HaxaTtoW Knasule COOTBETCTBYET ypOBEHb NOrM4ECKOro ]b

Jewugpatop adpecoe noproe knaeuatypel B 3aBucumoctu ot
anpeca, nocrynawwero ¢ WA, BeibupaercA oguH u3 BoCbMM NOPTOB
Knasmatypol (Knasuatypa pasbura Ha 8 pAgoB no 5 Knasuw B Kaxaom).

222, Muxponpoueccop Z80

Apxutektypa npoueccopa Z80 OCHOBbLIBAETCA Ha apXMTEKTYypHbIX -
NpuHymnax = mukponpoueccopa 8080 d¢wmpmbl “Intel” u nossonaer
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BLINONHATL Bce 78 KOMaHp 3TOro MuKponpoueccopa, a Takxe 80
JONonHUTENbHLIX KoMaHg. Bcero mukponpouecéop Z80 wmeer 696
Kopos onepauwii (B oThiuyue ot mukponpoueccopa 8080, y Kotoporo
244 xopa). K uucily ero ocoGeHHocTel OTHOCATCA: MCNONb3oBaHWe
OAHOrO MCTOYHMKA HanpmkeHuA +5 B, Hanuuve opHodasHoro BHEWHero
cuHXporeHepatopa, 17 BHyTpeHHUX PErucTpoB M BCTPOEHHAA cxema
perexnepauun O3Y. lpeaycmorpeHbl Tpn cnocoba peakumu Ha Npepbi-
BaHuA, CTPyKTypHaA cxema Mukponpoueccopa Z80 w mapKkuposka ero
BLIBOAOB NoKasarhi Ha puc. 2.2 u puc. 2.3 [20-23],
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AOK
ynpagaenus
wunol damHeIx

. / —|Peawcrpl/ g,, D
K TROHHAS LUNT CaNNEIX,
- ] <: xomand yre

arg
dipreyonmarin Pezucmper ()1

‘xomarnd u

ynpabrenue
73 cueranod yn

ynpabrenun |
YT ucue- |7 Ynpabrenue

memoud |, yn :
adpecayueu

16 - pRA3pAdHas
Uaa::cz:n
WUNDY
+58 L ®

Puc. 2.2. CTpyKTypHaA cxema Mukponpoueccopa Z 80

Ynpabrenue

B mwuxponpoueccope Z80 noBTOpeHbl BCE PErmcTpbi MUKPONpo-
ueccopa 8080 wu pononHutensHo K ero 8-paspAgHbIM - perucrpam
A,F,B,C,D,E H uL nmeiotca takxe A, F, B/, C, D', E', H, n L’ n ewe
HECKONbKO PerucTpos: cneyuansHoro HasHayeHua . K HUM OTHOCATCA
ABal16-paspAgHbix MHAEKCHbIX peructpa (IX u 1Y), 8-paspAgHbii peructp
BEKTopa NpepuiBaHuif (1) u 8-paspAgHbLIli perucTp pereHepauumn NamATH
(R). Kpome Ttoro, umeercA oguH 16-paspagHuiii ykasatens creka.

Mukponpoueccop Z80 wmeeT fABa WHAEHTUYHbIX 8-paspAgHbIX
¢naroBbix perucTpa, B KOTOpbix NMPERYCMOTPEHbI YETbIpE NPOBEPAEMBIX
1 aBa HenpoBepAeMbIx (Gnaxka, K nepebiM YeTbipem OTHOCATCA NpUsHaK
nepeHoca, NpuaHak HyNA, NPU3HAK OTPUUATENBHOro YAcha U NpuUsHaK
4eTHOCTH - riepenonHennA, K aByM apyrum — nNpusHak nepeHoca w
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npusHaK BblyuTaHuA. MlocneaHuil ncnonb3yeTcA ANA KOpPEKUMM pesysb-
1aTOB Onepaunii C JBOUYHO-AECATUYHBIMU YUCTIamK, TOMOTaR oNpeaesuTL
pug Npeabiaywed onepauwn. [INA onepauwil CMOXEHWA W BbiYMTaHWA
KOpPeKuuf pasnnyHa.

fei ;
o 2, 30 2
= 31 A
—_— 79 J2
Srpasrense | e 20 F p—
Tucmemots b 21} 34 o
RD_ 22 35 Ay
WR e 76 As
L 26 37 = e
\ RFSH -— g4 Adpecran
A wu~na
f 78 39 4
HALT B Ag
i, 24| fpoyeccop {22 Ao
WAIT 1
280 5 Ass
Ynpabrerue { 16 T F A
un INT 77 —z——,q -
NMI 7 Ars
| #EsET — 26, A As
.‘!n,oadneuue BUSRG 25,
wuHaMi . ZJ 74 =
yn BUSAK % D,
D,
@ ___6’ "‘-,Z——’Dz
” 8 -9
+5 —— 7° J >
29 D, aamruac
4L —= 9 _»p
B
Dg
73 g
G-

Puc. 2.3, Boigodsl mukponpoueccopa £80

MoAcHMM Tenep, HasHayeHWe BLIBOAOB W CUrHANOB MMKPOMpO-
ueccopa 280 [22, 23]

.A¢-A15 (wvHa agpeca) - BbIXOAbI C TPEMA YCTOH4UBLIMK COC-
TOAHWAMU. AKTMBHBIA YpOBEHb CUrHanoB BbICOKUA. Ucronk3yeTcA pnf
aapecauwm 65535 Ayeek namATM u 65535 noptoB BROAQ/BHIBOAA.
B N3BM ”CniekTpym” B803MOXHO obpawieHne Tonbko K 32768 HeweTHbIM
agpecam BBOAA/BLIBOZA, TaK KaK Npu Hyne Ha wute AP u3-3a Henonkoil
Aewuppauun aapeca scerpa 6yaer BoibpaH 254-i1 Nopr BBOAR/BLIBOAR,
KoTopbiii  3apeficTBOBaH MOA YTEHME/3aNUCh C MarHUTOROHa, BbIBOA
3BYKOBOrO CONPOBOXAEHUA, BLIBOA LBETa 6opatopa 1 onpoc Knaeuartypbi.
Mpu agpecauun NoptoB BBOAA/BLIBOAA Hale MCNoNb3yloT NnHKM AP-A7
(256 agpecos), Rpu 3TOM Ha NKHKUAX AB~A15 NPUCYTCTBYET CopepIMMoe
peructpa B muKkponpouyeccopa.

D¢-D7 (uMHa AaHHbIX) — BXOAbY/BLIXOAbI C TPEMA YCTOHYMBLIMM
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COCTOAHMAMW. AKTMBHbI/ YPOBEHb BbICOKMiA. Vicnonbayerca gnA Beoga/
BbIBOAA AaHHbIX MUKpOMpoLeccopa, NaMATY n NepudepuitHbix yCTPORCTS.

M1 - Bbixop MuKponpoueccopa. AKTUBHbIA CUFHAN  HWUSKWMA.
YKa3biBaer, 470 B TEKyWEM uuKNe OCYLECTBNAETCA Bbi6OpKa Koaa

chiegylouell onepauyum u3 NamATH, a COBMECTHO C curHanom TORQ
CRYXUT ANA NoATBEMKAEHWA NpEpLIBaHUA,

' MREQ (3anpoc NamATh) — BbIXOA4 ¢ TPEMA YCTOWYMBbLIMU COCTOA-

HUAMW, AKTUBHBIA YPOBEHb HU3KMIA. YKasbiBa€T, yTO Ha aapecHoi wuHe

ycTaHoBNEH ajpec NamATH, a He ycTpolictBa BBOAa/BLIBOAA.

IORQ (3anpoc BBOAa/BLIBOZA) = BLIXOA C TPEMA YCTOMYUBLIMUA
COCTORHUAMMU. AKTUBHBI yPOBEHb HU3KUiA, YKa3biBaer, 4To MAagiumii Gair
WHUHL agpeca COAEPXWT aapec YcTpoiicTBa BBOAa/BbiBOjA.- Kpome
TOro, 3TQT CWrHan reHepupyeTcA Nocrne Bobigayu NOATBEpPXAEHWA npe-
pbiBaHuA, TEM CaMbiM yKasbiBaA, YTO BEKTOP NPepbiBaHuA MOXET BbiTb
NoMELLEH Ha WKHY AaHHbiX,

RD (yteHue) — BLIXOA C TPEMAR YCTOHYMBLIMW COCTORHUAMMW.
AKTHBHbI ypoBeHb HW3KMiA. YKasbiBaerT, yto muKponpoueccop rotos K
YTEHMI0 AaHHbIX U3 MamATM MM W3 yCTpoiicTBa BBOAA/BbIBOfA. Agpe-
COBaHHOB YCTPOWCTBO MM NamATL. UCNOMNL3YIT 3TOT CUrHan AnA CTpo-
GupoBaHMA NpM Nogave [aHHLIX Ha LWKHLI AaHHBIX MUKpornpoueccopa.

WR (3anuch) = Bbixog C TPEMA YCTOWYMBBLIMK COCTORHUAMM.
AKTUBHbLIA ypoBeHb HM3KWA. YKasbiBaeT, 4To Ha LWMHE paHHbIX copep-
XaTcA JaHHble, NpeAHasHaveHHLIE GAA-3anncK B NaMATbL WM BuiBoga Ha
YCTpOiicTBO BhiBOAA. .

RFSH (pereHepauuf) — Bbix0f, aKTUBHbI YpOBEHb HW3KUA. YKa-
3biBaET, YTO MNajwre CeMb PaspAZOB WWHbLI agpeca copepxar aapec

pereHepayuu gnA O3Y u TeKywmii curHan MREQ pomxeH wucnofb3o-+
BaTbCA ANA BOCCTaAHOBNEHUA Amuammecxoﬁ NamMATK.

HALT {octaHoB) — BbIXOA, aKTUBHLIA YpOBEHb HW3KuiA. YKasbiBaer,
YTO MUKPOMPOUEccop BLINOMHUA KOMaHAy OCTaHoBa U OXuaaeTr NOAB-
NeHnR Hemackupyemoro Mmbo Mackupyemoro npepsiBaHuA, nocne
KoToporo oH fpogofxut pabory. B coctoAHWM octaHoBa MMKponpo-
ueccop Gyner BbiMOMHATL XONOCTHIE KOMaHAbl ANIR obecrneyeHnA pere-
Hepauyinm NamATy.

WAIT (0xupaHne) — BXog, aKTUBHbIH ypoBEHb HU3KMIA, Micnons3yeTch
MegIeHHbIMK  yCTpolicTBamMn BBoga/BhiBoga v NamATbio AfIA NepeBoaa
MUKponpoueccopa B COCTOAHME OXWAAHMA N0 UX FOTOBHOCTM K nepe-
Jaye paHHbIX. ‘

INT (sanpoc Ha macKupyemoe npepuiBaHue) — BXOgf, aKTUBHBbIA
ypOBEHb Hu3Kuii. MoxeT ObiTb 3anpeweHp u paspeweHo CocToAHue
COOTBETCTBYIOWMMM KoMaHaaMu_MuKponpoueccopa. B MOBM "Cnek-
Tpym” Kaxgble 20° mc Ha Bxog INT noctylaer annapatHo chopmupo-
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BaHHLIA  OTPULATESbHBIA  MMNYNLC, MO  KOTOPOMY MMKPONPOLECCOp
NepexoautT K BLINOMHEHMIO MPorpaMmbl 0BCAYXMBaHMA KNaBuaTypel,
WHKPEMEHTUPYET yackl U T. A.

NMI (sanpoc Ha Hemackwpyemoe NpepbiBaHWE) — BXOJ, aKTUBHbIN
YPOBEHb Huskuil. JTo MpepbiBaHue umeeT GoNiee BbICOKMIA MpUOPHTET,

yem curHan INT. OTpuuatensHbii QpOHT Ha 3TOM BXOAE aKTUBWM3UPYET
BHyTpeHHUA Tpurrep NMI u aBTOMaTM¥ECKM NpUHYXXfaeT MUKPONpo-
Leccop nNpousBectu nNoBTOpHLIA 3anyck (RESTART) ¢ agpeca 102
(0066 HEX).

RESET (c6poc) — BX0a, aKTUBHBIN YpoBEHb HU3KMIA, ﬂpm nocrynnexsuu
3Toro curHana ob6HynAeTCA cyeTuuk KomaHng, peructpet | u R, ycra-
HaB/MBaeTCA pexum -npepsiBaHuA “0” u cbpacbliBaeTcA Tpurrep pas-
peweHuA npepbiBaHuA. Bo BpemA npucytcTeuA curHana "RESET” wwHa
ajpeca u WuHa faHHbiX HAaXoAATCA B TPETbEM COCTORHUY, @ BCE CUMrHaMbI
YNPaBNeHnA = HeaKTUBHbI.

BUSRQ (3anpoc wwuH) — BXOA, aKTUBHbIA ypOBEHb HU3KMA. JTOT

curHan umeert 6ofniee BbicOKuiA Npuoputet, yem curHan NMI u Bcerpa
pacrnosHaeTcA B KOHUE TEKyWwero MawnHHOro uwkna. OH Mcnofb3yeTch
ONA opraHusauuwm npAmoro goctyna k namatu (MAMN) u nepesoaut B
COCTOAHME BBLICOKOrO COMNPOTUBMEHNA BCe WWHbI U TPUCTabuAbHbIE
BbIXOAbl CWrHalOB yrpaBneHuA, MOCNe 4ero WuHamu MoryT ynpaBiAThL
Apyrue BHewHue ycTpoiicTea.

BUSAK (nop,reepm,qenue nepesoga WMH B T, 2Tb€ COCTORHME) ~
BbIXOA, aKTUBHbIN ypoBeHb HU3KuiA. MogTBepxaeT nepeaavy ynpasneuvm
WwuUHaMK 3aMpawmBaoLeMy BHEWHeMy YCTPOMCTBY.

® -~ TaKTOBLI BXOJ} BHEWHEro CuHXporeHeparopa.:

Napametpsl Mukponpoueccopos Z80 u coBMECTMMbIX C HUM Mo
cucTeme KomaHg npueegeHbl B Tabn. 2.1.

23. NporpammHoe obecneyeHne KomnbioTepa

2.3.1. OpraHusauma NamATH KomrbloTepa

JnA Bo3moxHocTH paboTbl onepauuoHHol cucTembl KomnbloTepa
ero NamATb pasbuta Ha HecKoNbko Qbnacrtei. M'paHuubl aTUx obnacrei
MOryT ObiTb (UKCMPOBaHHBIMK (MOCTOAHHBIMK) WM  WU3MEHATLCA B
3aBMCUMOCTH OT KOHKPETHbIx TpeGoBaHuit.

Huwx€ npuwBoaMTCA pacripegeneHue nNamATy Komnblotepa “Cnek-
TpyM”, rae ¢uKcupoBaHHbIE rpaHuubl 0603Ha4YeHbl 4ucCioM, a fnepe-
MEHHbIE — UMEHEM CUCTEMHOM NepemeHHOM, B KOTOpoi OHM XpaHATCA
[15, 22). 2

0...16383 - nay.
28
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' 16384... 22527
22528 ... 23295

23296 ... 23551

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

CHANS ... PROG-2

—~ 3KpaHHaA obnactb. N3obpaxeHne xpaHUTCA
3feCb B Y€pHO-6€NOM BUAE.

- obnacte atpubytoB. LiBera, NpusHaku
APKOCTU M MUraHuA. .

- obnacte 6ydepa ZX-npuHtepa. Mpu otcyt-
CTBUM NpuUHTEpPa YacTo MCNONL3YETCA ANA
XpaHeHUA HeGoNbLKUX NPoLEeAYP B MalwMUHHbIX
Kopax. 3feck OHU He noepexpawTcA beiicu-
KOM, @ pasmeweHre Ux B HKHEN nonosuHe
NamATM NoBblaeT ux GeicTpogedcTeue.
- 06nacTb CUCTEMHbIX NEPEMEHHbIX.

- KapTol NamATH MuKpoapaliBa. fpu pabote
C MUKPOAPaiBOM 3A€Cb XPaHWTCA uHpopma-
umA, Hanpumep, o6 MCNOPYEHHbIX CEKTopax
Ha neHte u T.N. Ecnu muKpoppaiie otcyTcT-
ByeT, To 3Ta obnacto He opraHu3yercA.
- 3jecb pasmeujaercA nHdopmauuA o
KaHanax,

PROG...VARS-1 — nporpamma Ha  beiicuke.

VARS ... ELINE-2
ELINE ... WORKSP-1
WORKSP ... STKBON-1
STKBOT ... STKEND-

STKEND ... sp

sp... ERRSP

ERR SP+1... RAMTOP

RAMTOP ... UDG
UDG... PRAMT
PRAMT

- nepemeHHble ‘Belicuk-nporpammsl.
~pefaKTUpyemble CTPOKKU Mporpammbl.
=6ydep uHcTpyKumun INPUT.

- CTeK Kafbkynatopa. K Hemy obpawaetch
uHTepnpertatop beiicuka. Kanskynatop moxer
BbI3bIBATLCA U3 MAalWMWHHOMO, Kofia KOMaH[oM
accembnepa RST40. Mo okoH4aHuM onepauuun
Ha BEPLWMHY CTEKa NOMELAETCA ee pesynbTar.
- cBobogHoe npoctpaHcTBo. Cloga passu- -
BaTCA HaBCTPeYy Apyr APYry CTEeK KalbKy-
NATOPa U MAWWHHLIA CTEK. SPp ~ 3TO HE Cuc-
TEMHaRA NepemMeHHan, a ykasatesls MawWnHHOro
creKka. Ero MoxHo BbI3BaTb TONLKO U3 MalnH-
HOro Kopa.

= MaluHHLIA CTEK. HyxeH npoueccopy ANA

BLINONHEHUA oﬁpaﬁorku AaHHbIX, agpecoB

u np.

. —CTeK BO3BpatoB. 34€Cb XPaHUTCA WH(Op-

MaumA 0 HOMEpe CTPOKM, K KoTopoW Hapfo
6yaer, BepHyTLCA Noche BbINONHEHUA no.q-
nporpaMmbl.

- cBobogHaa qbnactb. Moxer Gbitb ucnonb-
30BaHa ff1A XpaHEeHWA Npoueayp B MalwmHHbLIX
Kogax.

- obnactb rpagmku NonbaosaTens.

- (M3MYECKaR BepwMUHa NaMATY KOMMLIOTEPA.
Ana "Cnektpym -48” — PRAMT=65535, a ana
”CneKktpym-16” — 32767. 29



2.32. Cuotemtbie NepeMeHHbie

Komnblotep BobigenAeT mecTo B onepatusHoli NamATW oT agpeca
23552 po appeca 23733 anA pasmeleHR B HEM HEKOTOPLIX NepemeH-
HbIX, KOTOpbIE HyXHbl ANIA HOPMaMbHOTO GYHKUUOHUPOBAHMA KOMMbIo-
tepa [15]. OpgHako Monmb3oBatens MOXKET WCMOMNbL30BaTL WHHOPMALWI,
COAEPXALLYCA B HUX ANA MOBLIWEHUA 3PPEKTUBHOCTM NporpamMmu-
poBaHuA.

lepeoHayafibHLIE 3HAYEHWA CUCTEMHBIX NEPEeMEHHbIX yCTaHaBnu-
BalTCA NMocne BKJYEHNA KomNbioTepa. Mx yctaHaeiuMBawTt T€ npouye-
Aypbl, Kotopuie copepxarcA B [3Y u crapryioT nNochie BKOYEHWA.

Mposeputb  copepxaHve OAHOﬁaMTHOM CUCTEMHOW NepemeHHoi
MOXHO C MOMOLLBI KOMaHgbi:

PRINT PEEK ADDR, rge ADDR - 310 ee agpec. A gnA aeyxGaiTHoi
nepemeHHoi 3Ta KomaHga OyaeT BbIrMAeTb Tak:
PRINT PEEK ADDR + 256 * PEEK (ADDR + 1).

MoxHo 3acnate Kakue-nu6o 3HaseHuR (ot 0 po 255) B agpec
CUCTEMHOI NEPeMEeHHoM Npy NomoLLM onepatopa POKE, HO B HEKOTOPbIX
cnyyaAx TaKoe u3MeHeHue OyaeT WMETb NuWb KPaTKoBPEMEHHbI
Xapaktep W Mpepblgywee 3HaveHue Oyaer camo BOCCTaHOBAEHO
(TaKkue cucTemHbie nepemeHHbie 0603Hadum GyKeoi N), a B HEKOTOPLIX
cllyyafx u3meHeHue npuseger K cbpocy KomnbioTepa (Takue nepe-
MeHHble 06o3Hawum Gykeoi X). Uncno B 0603HAYEHUM NEPemeHHoi
yKasbiBaeT Ha gnuHy nepemveHHol B Gaiitax (gnA aByxGaitToBbix nepe-
MEHHbIX MNagwuii GaiiT — nepebiil). XapaKTepucTuKu NepemeHHbIxX
AaHbl B Tabn. 2.2 [15,22].

Ta6nuuya -2.2
CHCTEMHbIE MEpeMEHHbIE
Tun,
nHa Agpec | WwmA 3 CopepxaHue
1 2 3 4

NB 23552 KSTATE Wcnonb3yeTca Npn ckaHupoBaHy Knasuartypbl.
N1 23560 LASTK  3aflomuHaer MOCNEfHIOn HaxaTyl Knasuuly.
1 23561 REPDEL BpewmAa, B 50-x fgonAx cCeKyHabl, B TeyeHue
KOTOPOro HaJo yAepXKuBaTb Haxartyio Knasuuwy,

yto6bl Npousowen astonosTop. HavansHoe

'3HayeHue - 35, HO MOXET BbiTb M3MEHEHO.

1 23562 PEPPER  3apepxka, B 50-x gonAx cekyHabl, Mexay Mo-
cnepoBarefbHbiMK onpocamu Knasuw. Hakanb-

Hoe 3HavyeHue - 5. j -

N2 23563 DEFADD Agpec aprymeHToB (QyHKumii Nofb3oBaTenA,
€CNK OHW UCNOMNb3YHTCA, VHave ~ @.




MNpopomkerne 1a6n. 2.2

1 2 3 4
N1 23565 KDATA  Bropoid GaiiT Koga ynpaBneHuA usetom npu
; BBOAE C KiaBWaTypbl.
N2 23566 TVDATA 3zecb xpaHWTCA MH(OPMAUUA o LBETE U 0 napa-
metpax AT u TAB anAa tenesusopa.
X38 23568 .STRMS  Agpeca KaHajioB, NOAKNIOYEHHLIX K MOTOKaM.
2 23606 CHARS  Agpec, Kotopbiii Nexus Ha 256 6aiiToB HUXeE, Yem
Habop CUMBOSIOB, HaYMHAKWWIACA C cuMBONa “Mpo-
6en” u KoHYyalwWmitcR cuMBOSIoM ” ¢ . OBbiyHO
3ToT Habop Haxogutca 8 MN3Y, Ho MoxHO opra-
HW30BaTb cBoW Habop B O3Y # K3MEHWTb
CHARS, 4to6bl OHa. Ha Hero yKasbiBana.
1 23608 RASP MNpogomxuTensHoCTL NpegynpeauTeNsHoro 3sy-
KOBOro curHana.
1 23609 PIP NpogonKuTENLHOCTDL 3ByKOBOI'0 Wwenyka npu
Ha)xatum Knasuwu.
1 23610 ERRNR Ha eauHuuy meHblue, yem Kop cooblueHuA o6
owmbke. UcxoaHoe 3HayeHue — 256,
X1 23611 FLAGS PasnuyHbie ¢naru, Heobxogumble anA paboTbt
onepauuoHHO cUcTembl.
X1 23612 TVFLAG &nary, ceasaHHble ¢ paboTtoilt Tenepnsopa.
X2 23613 ERRSP  Agpec B annapaTtHoM CTeKke, WUCMOJb3yembiii
KaK agpec Bo3Bpata . Npu owWwubKe.
N2 23615 LISTSP  Agpec Bo3Bpata Mnocne aBTOMATMHECKOIO
UCTUHra.
N1 23617 MODE YKasbiBaer Ha tmn Kypcopa "K”, *'L ”, "C”, "E”
. wwm "G”. r
2 23618 NEWPPC Homep CTPoKW, K KOTOPOW Crieayer nepexof.
1 23620 NSPPC Homep onepatopa B CTpoKE, K KOTOpOMy
chegyer nepexog. 3acnae HyxHoe 3HayeHue B
NEW PPC, a zatem B8 NS PPC, MOXHO Bbi3Bath
nepexog K onepatopy B HyxHOW CTPOKE.
2 128621 -PRE Homep cTpeku, B KOTOpO# pacnofloxeH ucnon-
HAEMbIA B faHHbIK MOMEHT onepartop.
1 23623 SUBPPC Homep onepatopa B CTPOKE, KOTOPbIA B AaHHbI
MOMEHT WCTONHAGTCA.
1 23624 BORDCR liser Gopaiopa, yMHOXEHHbI Ha 8. 3gech xe
COZEpXaTCA aTpubyThl HMXHEA YacTu 3KpaHa.
2 23625 EPPC Homep TeKyuweid CTpoky (B KOTOpoi HaxopuTCA
Kypcop).
X2 23627 VARS Appec NPOrpaMMHbIX NEepeMeHHbiX. -
. 31
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MNpoponxexnne Tabn. 2.2

AR 3 4
N2 23629 DEST Appec nepemeHHol Npu UCNoAHEHUU onepa-
: Topa NPUCBOEGHMA.
X2 23631 CHANS =~ Appec KaHana paaHHbIX.
X2 23633 CURCHL Appec gaHHbix ANA BBOja-BbLIBOAA.
X2 23635 PROG Anpec BEACHUK-nporpammbi.
X2 23637 NXTLIN  Agpec cnegywiueil CTpoKu Nporpammbl.
X2 23639 DATADD Appec paspenvtena nocne nocnegHero BB
AEHHoro Napametpa u3 6noka DATA.
X2 23641 ELINE Azpec BBOAUMON KoMaHgbl.
2 23643 KCUR  Ampec Kypcopa.
X2 ' 23645 CHADD AApec CREeayiowero MHTepnpeTMpyemoro Cum
Bona.
2 23647 XPTR Agpec cumBona nocne mapkepa”?”.
X2 23549' WORK SP Appec pabovero npocrpaHcTBa.
X2 23651 STKBOT Aapec ocHoBaHuA cTeka KanbKynATOpA.
X2 23653 STKEND AApec BepluHbl CTEKa KanbKynAtopa.
Nf 23655 BREG Copepxumoe peructpa “B” kanbkynatop
N2 23656 -MEM Agpec obnactu, MCNoONb3yemol Kak NamAT
KanbkynAtopa (o6bivHo coenagaer ¢ MEMBO
HO He Bcerga).
1 23658 FLAGS2 ®narw.
X1. 23659 DF SZ Ynucno CTPOK, BKAKOYAR U OHY YUCTYI0 B HUXKH
4acTu aKkpaHa (B CUCTEMHOM OKHE).
2 23660 STOP Homep BepxHe#l nNporpammHOA CTpokK Np
aBTOMaTUYECKOM NUCTHHIE.
2 23662 QLDPPC Homep cTpoku, Ha KoTopyio yKasbiBaer CONTIN
1 23664 OS}JPC Homep onepatopa B CTpoke, K KOTOPOMY Bbl
HAeTcA nepexog nNo CONTINUE. 5
N1 23665 FLAGX BcnomoratensHeie tnaru.
N2 23666 STRLEN AfuHa cTpoKoBo# NepemeHHol (CTpuHra)
onepaTtope NPUCBOEHUA.
N2 23668 TADDR Aapec chepywwero napamerpa B CHHTaKC
\J yeckoi Tabnuue.
2 23670 SEED HavanbHoe 3HayeHue anA. RND,uaMeHAeTCA
¢yHKumeit RANDOMIZE N. )
3 23672 FRAMES TpexGalitTHan nepemeHHana (ctapwwid Gait

nepewiid). lMonyyaer npupaweHwe Ha eauHnL
Kaxayl NATURECATY AROMO CeKyHabl. Moxe
\




2 23675
1 28677
1 23678
1, 23679
1 23680
1 23681
2 23682
2 23684
2 23686
X1 23688
X1 23689
X2 23690
1 23692
1 28698
1+ "23694
N1 23695
2 boposuk

uDG
COORDS

P POSN

PRCC

ECHOE

DF CC
DF CCL
S POSN

S POSN
SCRCT

ATTRP

MASK P

ATTRT

Npogomxkexue Tabn. 2.2
MCMOMNb30BATLCA AJIA OpPraHu3auum KOHTPonA
spemeHn. Tak, komanpa..PRINT
(256* 256 *PEEK 23674 + 256 «PEEK 23673 +
+ PEEK 23672)/50 nokaxxeT, CKONbKO CeKyHg
Npowno Co BPEMEHU BKMIOYEHMA KOMMblOTEPA.
Agpec 1-ro cumBona rpaguku Nonb3osarens. .
KoopavHata X nochiegHer romeweHHo Ha
3KpaH TOYKM.

KoopavHata Y nocnegHeih MNomeweHHon Ha
3KpaH TOYKW.

Homep KonoHkuM NO3uuuM, B KOTOPOW Haxo-
AVUTCA NpuHTEp (BCero 33 nosuuum).

Mnagwuii GaiT agpeca cnepyloweii nosuyumn
nesatu no LPRINT (B Gydepe  npuHTepa).
He ucnonbsyetcA.

Homep KonoHku u Homep CTpOKM KoHua Gyde-
pa knaeuatypsl (Bcero 33 nosuumu, 24 CTPoKK).
Afpec B 3KpaHHoi 06facTu Nosuvuumu Neyatun.”
DopobHo DF CC gnA HWXHER yacTu 3KpaHa.
Homep KonoHku nosvumu  nNevatn  (33).
Homep cTpoku ,nosuuum nesatn  (24).
Nopo6Ho S POCNL AnA HukHel 4acTn aKpaHa.
Ha eauHunyy 6onbie, yem Heobxogumoe Konu-
YecTBO NEPEABMXEK CTPOK Ha aKpaHe 4o ocra-
HOBKM C 3anpocom SCROLL? Ecan  opraHuso-
BaTb NOCTOAHHYI0 Nogady nocne PRINT kakoro-
nmbo ymcha, Gonblero, yem. 1, B aTy AYeiiky, To
nesats Gyaer natu HenpepoiBHo, 6€3 3anpoca
SCROLL?

Tekywue usetoebie artpubytol (ANnA  BCero
3KpaHa).

Macka fnokanbHbix aTpubyToB. Kaxawbii 6wt
3TolA NepemeHHoil, ecnu oH paBeH eauHuue,
NoKasbiBAeT, YTO COOTBETCTBYHLWUY LBETOBOW
atpubyT Hago 6patb He us ATTRP,a u3 Toro,
YTO YX€ €CTb Ha 3KpaHe B nosuuuu, AnNA KOTo-

" poii BbINONHAETCA MNeyarb.

BpemenHbie atpubyThl. WX ycTtaHoBka cnpa-'
BeMBa TONbKO ANA BbINONHEHWUA TEKylero
onepartopa PRINT, INPUT.

e
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Npogonxexue Taén. 2,

1 2

SIN LET A = SIN 2.345
SQR PRINT SQR 25
STR$ PRINT STR$ 100

TAN LET A=TAN 2.345

USRanap

USR A3 LET agap=USR "A”

VAL LET A=VAL "100”

VALS

Onepartopsl

BEEP BEEP 20.0, 05

BORDER . BORDERN

BRIGHT BRIGHT i
CAT

CIRCLE  CIRCLEX,Y;R

N

CLEAR CLEAR angp

36

RANDOMIZE USR 30000 BbissiBaet nporpaMMmy B MalnHH

‘cTBytowero "A”.

PRINT VAL $ 100" Paccmartpusaet  CBOV dTbuHroa

CuHyC yrna, sagaHHoro B paguaH
KBappaTHbii KOpEHb.

MepeBog 4vMcna B CTpOKOBylo Ne
MEHHyio (CTPWHr), unsoOpaxaiowy
70 %€ yucno. STR$ 100 = "100".
TaHreHc yrna, 3azaHHoro B P
aHax.

KoA€ W ’CTapTyeT ee C yKa3aHH:
appeca.

Daer agpec B obnacw rpagm
nons3osarena UDG, B KoTopom p.
nonoxeHo wusobpaxeHue CcumB
rpaduku nofb3oBaTens, CoOTH!

OyHKumA, obparHas STR$, obecn
yMBaeT NepeBos CTRMHra B COOTB
CTByKOLLEE YUCNO.

napameTp 6€3 orpaHnuuTENbHbIX
BbIYEK Kak HOBbIA CTPUHT.

Bocnpoussogut B AuHamuke Ki
NbloTepa 3ByKoBoW curHan (Ap
ponxurensHocts — 20 ¢, BbicoTa
Ha 0,5 toHa Bblwe, yem 3ByK ”
nepeoi OKTaBbl).
YcTaHoeka usera 6opatopa.
N=0,...,N.

YctaHosKka ApkotTu: 0 —-HopmanbH
1 - nNoBbileHHaA.

Pacnevyatath Kartanor KapTpu,
MukpogpaiiBa. " ’
BoiyepynBaHue OKpYXHOCTU C ue
pom X,Y u c paguycomR .
Boiyuwaer Bce NepemMeHHbIe, Bbifl
HAeT RESTORE u CLS, Bbiyuwaer
ctek GO SUB. YctaHaenusaet



e

MNpopmkerue Tabn, 2.3

3 —_—

CLOSE#

CONTINUE

COPY

DATA
DEF FN

DEF FNW(X, Y,...)

DIM A (i, j, k)

DIM AS$ (i, j, k)

DRAW X,Y

DRAW X,Y,Z

FLASH 1

BYI0 BEPXHIOK rpaHuly NamATH No
appecy anap .

KomaHpa uHTepdeiica-1  (3aKpbiTh
NoTOK). '

Npopomxute ucnonHexwne nporpam-

Mbl Nocne NDepbiBaHWA.

KomaHga ZX-npuHtepa. BoinonHaer
KonupoBaHWe 3KpaHa Ha Oymary.
JlaHHbie Anﬁ oneparopa READ.

. 3agaerT GyHKumM Nonb3oBatena. ma

¢yHKUun W - ogHobyKBEHHOE, a Na-
pameTpbl PyHKUUM JOMKHbI CTOATL B
ckobkax (ecnm napameTpbl OTCyTCT-
BYHT, TO CKOOKW BCE PaBHO AOJIXKHbI
BbiTb). | y

3apaer 1-3-mepHblii Maccus A, ane-
MEHTaMu KOTOPOro ABNAKTCA MHAEK-
cupyemble nepemeHHbie A, j, k.

3agaeT CUMBONbHbIA  153-MepHbiii
maccuB A, anemeHtamu KoToporo
ABNAIOTCA CTPOKW CUMBONOB (MKCK-
poBaHHOM anuHbl. WcxogHoe 3Have-
HMe 3NeMEeHTOB MaccuBa ycraHas-
smBaetcA B ” ” (NpoGen).

BblyepusBaeTCA MNpAMaAA NUHWA OT
TOYKM, B KOTOpOW NpousBogunach'
neyatb, A0 TOYKKM, OTCTOAWEN OT Hee
no ropusoHtann Ha X u No BepTu-
Kanu Ha Y.

BbiyepyMBAETCA fyra OKPYXHOCTH,
oxBarbiBaowan yron Z (u3vepre-
Mbiii B -paguaHax), coeauHAlouian
TOYKY, B KOTOpO# NpousBogunach
neyatb, O TOYKYM, OTCTOAWEN OT Hee
No ropusoHTanu Ha X u no BepTu-
Kanu Ha Y.

KomaHpa mukpopapaiiBa.

flpnaHak muravms: 1 — BKMOYEHO,
0 - BbIKNIOYEHO.
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MNpopomxeHne Tabn.

2

3

FOR

FORMAT
GO SUB

GO TO
IFXTHENY

INK

INPUT

INVERSE

LET

LIST

FORi=x TOy

FOR i=x TO y STEPz

GO SUBN

GOTON
IFA>5THEN GO TO N

INKN

INPUT A

INVERSE @

LET A=X

LIST

‘3aHMmaeT Gonee ogHOro 3aKpaHa,

CocraBHaR 4acTs oneparopa
FORMETON CNEX
OpraHn3yeTt uukn C COOTBETCTE
WHWMK HayanbHbIM U KOHEYHbIM 3
YEHWAMU NapamMeTPoB X, Y W wal
z. War moxeT 6biTb NONOXUTENBH
Wi oTpuuarencHeim (B nocnep|
cllyyaeé x >y).

KomaHga MuKpoppaiisa.
Nepexoa K ucnonHeHwo NoaR
rpammbl, HauMHalWehcA co CTp
N (nognporpamma 3aBepuaeTca
maHgol RETURN).

Nepexoa K ucnonHexunio cTpokn N

YcnosHblit onepatop. Ecnu Bbip
Hue X cnpaBeanvBo, TO BbIMO
eTcA-BoipaxeHue nocne THEN. B
TUBHOM Clyyae BLINONHAETCA M
x0A K crnegywwei ctpoke (a H
cheaywowemy onepatopv).

YcraHapimBaer user neya
N, ... L
O6ecneyveaer BBOL C KnaBwa
yucha BO BPEMA MUCNOSHEHWA N
rpammbl. Mpy BBOAE CUMBOSILH
CTpUHra 3ToT ofnepartop umeer
INPUT LINE.

NpusHak uHeepcuun: 0 = Hopmanb
nevars, 1 - pesatb Genbim
YyepHomy.

Onepatop NpucsavBaHuA; nepe
Holi A npucBauBaeTcA 3HayeHue
OtobpaxaeTcA TEKCT (SIMCTHHI) N
rpaMmbl Ha 3KpaHe gucnnen (T
Busopa). B popmare LIST N tekct
nporpammebl BbigaeTcA, HaywHaA
ctpoku N.Echu Ttekct nporpa

nocne 3ancnHeHuA 3KpaHa Bbifae
3anpoc SCRML?B atom chy




Npogomxenue Tabn. 2.3

3

HaxaTtue knasuwwm "BREAK” unn "N”
npepbiBaeT pacneyaTky TeKkcra, a
HaxaTtve nwobodt apyrod Knaswww
Knaeuatypbl NPOAOIKAT  SIUCTUHI
nporpammibl.

KomaHga ZX-nputrepa. BpironHaer-
CA aHanoruyHo Mpegbigyuiemy one-
patgpy LIST, 32 uckiioyeHmeM Toro,

‘4yTO TEKCT Mporpammbl NeyaTaeTcA

Ha npuHTepe MIBM.

3arpyska BEWCUK-nporpammel  C
marHutotoHa. Ecnv umAa He ykasaHo
LOAD"”), To 3arpysuTcA nepsaA

‘BCTPeyHaR nporpamma (BHumahue:

Mexay KaBblykamu He fOSKHO GbiTe
npo6ena).

KomaHpga Ha 3arpysky Onoka npo-
rpaMmbl B MalwmnHHbIX Kopax (3arpy-
xaetr N GaittoB, HauwHaa Cc agpe-
ca M). B cnyyae ovcyrcteuA napa-
metpos M, N 6nok nporpammbl By-
LEeT 3arpy>eH B T ajpeca, u3 Koto-
PbiX OH BbIrpyXeH.

-3arpysKa Ofoka aaHHbIX.

3arpyska CMMBOMBHOrO Maccuea.

3arpyska akpaHa. ®yHKuuA aHarno-
ruuHo onepatopy LOAD ”wuma” CODE

- 16384, 6912. JkpaHHaR obnacts na-

.mAtd N3BM ”Cnektpym”

BCeraa

‘HaynHaetcA c agpeca 16384 u
‘umeer 6912 Gaiitos (6144 - rpadm-

Ka, 768 — atpubyTo!).
KomaHga . ZX-npuHtepa (cm. onepa-

. top PRINT).

1 2

LLIST LLISTN

LOAD LOAD ”uMA”
LOAD " umA”
CODE M,N
LOAD "uma”DATA()
LOAD "ums”DATAS( )
LOAD "umA"SCREENS

LPRINT

MERGE MERGE "umA”

MOVE

NEXT

" AwanoruyHo LOAD, Ho 3arpyxaeman

nporpaMma He YHUYTOXaeTr crapyio.
KomaHga MuKpojpaiisa.

3akaHumBaeT LK. YacTb onepatopa
FOR... TO...NEXT.
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MpogomxeHue Tabn.

3

OPEN#
ouT

OVER

PAPER

PAUSE

PLOT

" POKE

PRINT

OuUT M,N

OVER 1

PAPER N(N=0...7)
PAUSE N

PAUSE @
PLOT CM,N

POKE agap, N

PRINT N
PRINT X

PRINT "ABCD”

PRINT A$

KomaHga wuHtepdeitica-1 n MuKp
npaiisa.

Buigaer Gaiit N utdopmauum Ha BHE
Hu# Nopt M.

YnpaBnAeT ycnoBuemM HaNoXEeHWA
CWUMBOSMIOB Apyr Ha apyra fpw neua-
T 0 = HOBbIi CMMBOR NONHOCTH!
3aKpbiBaeT crapbiid, 1 — nsobpax
HWE CO3QAETCA CMEILEHUEM CUM
BONOB.

Naysa B pabote nporpammbl H
BpemAa N/50c wwm go HaxaTuA Ka-
Koi-nnbo Knasuwm.

Maysa po HaxaTuA Knasuiwm.

BuINoNHAET Neyath TOYKM Ha aKpaH
avcnnes (Teneeusopa) ¢ usetom C
v KoopauHatamm M, N (M=0,..., 265,
N=0,..., 175). Ecnu napametp C He
3ajlaH, TO YCTaHaBNWBAETCA TeKy-
wwmii yBer. OGbIMHO 3Ta KomaHpa
npepuecTeyeT KomaHae DRAW.
3acbinaer 6aliT no  yKasaHHOMY
aapecy.

Mevatb yuchna.

Nevate pesynbrata pacyera Bbip
KeHua X,

Nevats TeKcTa, CTOAWEro B Kaebl
Kax,

Nevats cTpuHra (ctpokosoi nep
MeHHoM)."OgHoh KomaHgon PRINT
MOXET BbLINONHATLCA NevaTs cpas
HECKOMbKUX NePEMEHHBIX UK YUC
pasaenAembix NobbiM U3 TPEX: Pa3g
nuTeneii: 3anATo (,), Touko# c 3an
Toi (;), anoctpodom (*). Mpu ucnon
30BaHUK 3anATOW NeyaTb BbINO
HAETCA Ha TOW ke CTPOKe, HaynHaA
16-i KonéHku (B Mpasoil NonoBu




Npogonxexue Tabn. 2.3
FLLA 2 | 3

: sxpana). Mpu ucrionb3oBaHuK TOUKK
C 3anAToil NewaTb BLINOAHAEGTCA B
Toih e cTpoke 6e3 3asopa, a npu
ucnonb3oBaHuy anoctpoa npowc-
XOAWT Nepexcs K HOBOW CTpOKe
neuarw. lpumep 3anvcu:
PRINT A,B,C, D; E$’F$’N. Tipocto
PRINT gaet nycryio CTpoky. Hanpu-
mep, PRINT, PRINT, PRINT akeusa-
nentHo PRINT.

PRINT AT M;N NeyaTs B 3agaHHo# Nosuuuu (CTPOKa,
o crondeu,.
PRINT TAB N Mevars ¢ Tabynauuel (N). N - senu-

yuHa Tabynauun. Onepartop PRINT
MOXET CONPOBOXAATLCA oneparo-
pamu 33i2HUA LBETOBbIX aTpUbyTOB"
INK, PAPER, FLASH, BRIGHT,
INVERSE, OVER (BBOgATCA  4€pes
TOYKy C 3anAatoii). Mpumep sanucu:

- PRINT INK 6; PAPER 1; "VERY
WELL”, FLASH 1.

RANDOMIZE N YcTaHaenMBaer CUCTEMHyl0 Mepe-
meHHyo SEED, ucnonssyemylo  AnA
paboTel reHepatopa nceBgocyyaii-
Hbix yucen (cm. RND).

RANDOMIZE Cooteercteyer RANDOMIZE &;(N=
=10).., 65535)

RANDOMIZE RANDOMIZE USR BuisniBaeT u 3anyckaer fpoueaypy,

USR annp 3anuMcaHHyil0 B MallMHHbIX  KoAaX,

HaxoAAWYKCA No YyKasaHHoMy ag-
pecy. RANDOMIZE USR @ nHuuma~
- N3UPYET KOMMbIOTEP, T.€. BbIMONHA-
eT 3ddexTuBHbIii  cOpoc, aKkBuBa-
NEHTHLIW  BLIKMIOYEHNIO - TUTaHUA,

READ READ V1,V2, NpuceanBaer NepemMeHHbIM  3Have-
V3...VN HWA, HaxopAWMWECA B COOTBETCT-

Byiouiem onepatope DATA.
REM MNycroit onepatop, OTKPLIBaRWMA

CTpoKy KommeHtapues. Bce 3anu-
caHHoe 3a onepatopom REM (B npe-
Aenax CTPoKu) He UCTIONHAETCA,  a
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lNpoponkeHue Tabn.

3

RESTORE N
RESTORE
"RETURN
RUN RUN N
RUN
SAVE SAVE “ums”

SAVE "nw” LINE N
SAVE "umA” CODE M,N

SAVE "umA” DATA ()
_ SAVE"um” DATAS ()

SAVE "wms” SCREEN$

‘BeinonHAeTCA 3anvch BEVICUK-np

* HuTooHa. Tpebyer 3apaHuA UMEH

TonbKo  pacnevartsiBaetcA (N
ucnonHexnu onepatopa LIST).
YctaHaenuBaer ykasatens DATA,

npueAsLIBatowmiA onepatop DATA K
COCTBETCTBYHLWEeMY ofeparopy

READ, yKasbiBawliemMy Ha onepart
DATA, pacronoxeHHomy B CTpPOK
N(uwwm K OGnuxailweit crapwei

AwnanoruyHo, yto 1 RESTORE Q.

Myctoit onepatop, 3aBeplialowu
noanporpammy, K Kotopoit obpauy
nuce no GO SUB. lepepaet ynpai
NeHwe B CTPOKe, cnepgyowein 3
Bbl3bIBAEMOM.

KomaHnpa Ha uc_nonuenue nporpam:
Mbl, MO KOTOpol BCE NEepemeHHsbl
cyliecTBoBaBWWE [0 3TON Mporpam
Mbl, YHMYTOXAIOTCR W HayuHaer
ucronHenné co ctpoku N . JKBuB
nentHa CLEAR:GOTCN. .

OKBuBaneHTHa Koma{me RUN Q.

rpaMMbl Ha MarHuTHylo NeHTy mar

1 HaxxaTuA Knasuwm “"ENTER”, nocn
Hero HA aKkpaHe aucnnen noABNAETC
»START TAPE THEN PRESS ANY
KEY” (sanycTtute NeHTy v Ha)KMMT
nobylo Knasuwy).
3anucbiBaeT Nporpammy Ha neHTy
TaK, yTo oHa nocne 3arpysku Gyaer
aBTOCTApTOBaThL CO CTPOKM N
O6ecneymsaerT 3anucb Ha NEeHTy
HnoKa MallnHHbIX KOROB, HaunHaA
agpeca M, B konuuectee N 6aitrol
OfecneumBaeT 3alucb YUCIIOBOT
Maccusa.

O6ecrneyuBaer 3anucb, Ha nNeH
CUMBONLHOI® Maccusa.

O6ecneyuBaeT 3anucs aKkpaHa. KB




OKoHuaHue Tabn. 2.3
L 2 i 3
BaneHTHa KomaHae SAVE “uma” CO-
DE 15384, 6912, (BHumaHue:  Hanu-
Yne Bcex napamMeTpoB B KomMaHpae
SAVE o6nsatentbHo).

STOP OctaHaBnuBaer ucrosiHeHne Mpo-
rpammel. lpogomxute paboty npo-
rpamMmel MOXKHO oNnepaTopom
CONTINUE.

VERIFY VERIFY *” AHanorunyra Komange LOAD (nveer

BCe Te xe (opmbl 3anucu), Ho B OT-
Nuyue OT Hee He NpOM3BOAUT 3a-
rpysKy nHdopmauumn 8 O3Y, a ToNbKO

3 cpaBHMBaeT TO, 4TO 3anmcaHo Ha
MarHuTHoW NEHTe C Tem, 4yTo Haxo-
OWTCA B NamATU KOMMbloTEPa U B
Ccllyyae HEecOOTBETCTBMA  BblgaeT
coobuieHne o6 owwbke. IToT onepa-
TOp MpUMEHAETCA ANA  NpoBepKu
KayecTBa 3anucw.

. ~
'

Knaeuarypa. Pexumel paGotbl. Kypcopbl.

Knaeuatypa M3BM “Cnektpym” cogepxut Bcerc 40 Knasuuw, Ho
KaxpaA M3 HUX MMEET MHOrogyHKUUOHaNbHOE 3HayeHue u No3sonAeT
BbiMONHATL Mo 6-7 pasnuyHbiX AeicTBui, BBOAWUTL KaK oTheNbHbIe
CUMBOMLI, TaK ¥ uenwie choBa. JleiicTBue, MPOM3BOAMMOE KnaBulied,
onpefenAeTCA YacTUyHO Nepernoyaiumu (NpeduKcHbIMM) Knasuiwamm
“CAPS. SHIFT” n "SYMBOL SHIFT”, a 4aCTU4HO pEXuUmoMm, B KOTOPOM
HaxXoAWTCA KomnsioTep. Pexum oTobpaxaeTch Kypcopom - Mepualoulei
GyKBOW, yKasbiBaloweid MO3MUMIO, B KOTOPYK BBOAWTCA OYEPEAHON
CHMMBON C KNaBuaTypsl. BHeWHWiA Bug knasuatypsl AaH Ha puc. 2.4 [4].

PaccmoTpum dyHKuMM HEKOTOpbIX XapaKTepHbix Knasuw [15, 22]:-

"ENTER” - Haxatue 3ToW KnaBuwu oOblyHO 3aBepwaer BBof, B
KOMMbIOTER  4ero-MM6e  (KomaHgwl, AaHHbIX, NPOrpammMHow CTPOKM).
Ha KomnbloTEpPax APYrUx CMCTEM 3Ta Knaeuwa aHanoruyHa khasuwam
”RETURN”, BK (Bo3Bpar Kapetku) u T. M.

"CAPS SHIFT” - nepeknioyeHue perucrpa Ha neqarb NponUCHLIMK
6yKBamu.

"SYMBOL SHIFT” — nepeknioueHue peructpa gnA nevatu cumeonoe
(+ =, /, » T.0.), @ TaKkxe HeKotopbix Knioyesblx cnoe (THEN, TO, OR,
AND, STEP u ap.).
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"SPACE” - npo6ern. 31a xe Knaeuwa BbiNCAHAET KomaHay BREAK
(NpepbiBaHue MCMONHEHUA NporpaMmbl), €CNu ee HaxaTb BMECTE ,C
Knaenwe# “CAPS SHIFT”.

OctancHble knasuwm umet OGykBeHHoe unu uudpoBoe o6o3Ha-
yeHue.

Mpy BRMOYEHUM KOMNbiOTEPAa Ha 3KpaHe NOABNAETCA WCXORHOE
coobuienue: " 1982 Sinclair Rgsearch Ltd”. 3to osHayaet, 4To nepBuyHble
npoBepKM B KOMMbIOTEPE MNPOWAM HOPMANbHC W, CKOpee Bcero, OH
ucnpaseH u rortoB K pabore.

Mpn Haxatwu Knasuwm "ENTER” Ha akpaHe ROABUTCA ueprm
KBajpar ¢ Mepuatowum 6yKBeHHbIM 0603HaYEHNEM Ha HEM. 310 Kypcop.
Bo-nepBbix, OH MoKasbiBaeT TO MECTO Ha 3KpaHe, B Kotopom Gyaer
nomewaTbcA oyepegHol HabpaHHbii CUMBOS, @ BO-BTOPbIX, YKa3sbiBaerT,
B KakOM pexuMe HaxoAuTCA Khnaeuatypa. JTUX PEXWMOB YeTbipe, W
MM COOTBETCTBYIOT NATL PasHbiX KypcopoB.

KomaHombiti - pewum. Kypcop "K”. OH osHauaer, yto ceiiyac npu
Haxatun Knasuwu Gyner BeegeHa KomaHga, KOTOpaA 3aKpenneHa
32 3T0i Knasuwen, wm uuppa. Komneiotep cam “npepnonaraer”’, 4y1o
CTPOKa MOXET HauuHaTbCcA TONMbKO fMbo € Homepa CTpoku, finbo c
‘KOmaHgbl, Noatomy BbigaetcA Kypcop “K”. flocne Ttoro kak KomaHga
HabpaHa u ganbiue FofMkHbl MOWTH ee NapameTpbl, PexumM asToMaTH-
YecKM NepeKNiovaeTcA Ha nuTepHbiii (Kypcop “L”). Echu BBOAWUTCA
”:” (aBOETOuME), TO KYpCOp ONATL NEepeKnioyaeTcA Ha "K”, T.K. gsoeroune
ABNIAETCA pasgenuTeneM Mexy HECKONbKUMM KoMaHpamu, ecam oHu
3anUCLIBAOTCA B OfHOW CTPOKE.

Jlutepneili pexum. Kypcopel ”L” n ”C". Kypcop L” cooTBeTcTeyer
neyaTu CTPOyHbiMM GykBamu, a Kypcop “C” — nponucHbiMu. Mepexnio- °
4YUTBCA Ha Kypcop "C” MoxHo KomaHgoi CAPS LOCK. 310 BbINONHAETGA
ofHOBpEMEeHHbIM Haxkatuem “CAPS SHIFT” w undpei "2”. B atom xe
pexume HabupaloTcA CHMBONLI W CilyxebHble cnoBa, CBA3aHHLIE C
Knaeuwei "SYMBOL SHIFT”.

PacwupeHHbili komaHOHeIl pexum. Kypcop "E”. B atom pexwume
HabupalTCA KomaHgbi, 3anucaHHbie nop KNaBuwamu WM Hag Knaeu-
wamun. Nepexog B pexum “E” BLINONHAGTCA OAHOBPEMEHHO HaxaTnem
knasuw "CAPS SHIFT” u "SIMBOL SHIFT”. OH pgeldicTBYeT TONbKO Ha
ofHo Haxatme. Ecnu B pexume “E” Haxarb Kakyw-nubo Knasuiy,
TO NOABUTCA CNOBO, 3aNWCaHHOE Hay KNaBWLWEH, a eclu Haxartb 3Ty
Knaeuwy coBmectHo ¢ “CAPS SHIFT”, To NoABMTCA CNOBO, 3anncaHHoe
nog, Knaeuwen. VicknioyeHne CoCTaBnAT LUGHPOBLIE KNaBuiuv (BepxHui
pAn). Ytobel Habpate CNOBO, 3aNUcaHHoe Nog KNaBuiel, Halo B pexume
"E” Haxate He “CAPS SHIFT”, a "SYMBOL SHIFT” coeBmectHo ¢
Knasuwen.

Mpaguyeckuii pexum. Kypcop “G”. B atom pexume HabupaiTch
CUMBOSIbI GNOYHOM rpaduKy, pacnosioXeHHbIe Ha UUPPOBLIX Khasuiwax,
a TaKxe cumBonbl rpadimku Nonbaosartena (UDG - user defined graphics).
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MNepexcn B rpadmyeckuii pexmm BbiNCNHAETCA OQHOBPEMEHHbLIM Haxa-
TMem Knaeuw “"GAPS SHIFT” u uudpw "9”. Echu-B 3ToM pexume
HaxumaeTcA, Hanpumep, Knasuwa ”5”, To Ha 3KpaHe NoABWUTCA KBapapar,
neBanA NoNOByHA KOTOPOro YepHas, a NpaeasA-6enaf. HaxaTtne Knasuwm
”5” coBmecTHo ¢ Knaeuiieit "CAPS SHIFT” u3obpasut 1ot xe KBagpar
3 HBEpTUPOBaHHOM BUZE, T.e. NEBaA nonosuHa byaet 6enasn, a npasas —
yepHan. Boixog M3 rpaguyeckoro pexwma BbiMONHAETCA TaK e, Kak
M BXOA.

Takum o6bpasom, KnasmaTypa KomrbiTepa oGecneyMBaer BBOJ
6onblwKHCTBA KOomaHp pacwupenHoi Bepcum belicuka Haxatnem
ofHOM-ABYX KnaBuw. Jt1a yHuKanobHaa criocobHocte M3BM “Cnexrpym”
BBOAUTL OMEpaTopbl U (yHKUMM HE Mo GyKBam, a OAHUM HaxaTuem
KnaBhwK, Ha3bLIBAETCA TOKEHW3MpPOBaHHOW (OPMOI 3anucu KNoyeBbix
chnoe. CHayana 3to BbIFNAUT HECKOMLKO CMOXHOBATO, HO ONbIT NpUXo-
aut 6bictpo. Ecnu HabpaHa Mpow3BosibHaA unu owuboyHaA CTPOKa, TO
npyu Haxarmu knaeuwwm “ENTER” Ha a3kpaHe nossutcA "7”. Yrobbl
HayaTb paboTy, Hago aTy CTPOKYy CTEPETb. ITO BLINONHAETCA KOMaHAoW
DELETE (ogHoBpemeHHoe Haxatue ”"CAPS SHIFT” u uudpbl ”0”). Korpa
BCE CWUMBOSbI OGyfyT YHUNTOXEHbI, KypcOp BCTaHET Ha MUCXOAHYI0
nosuuynio uw npumer Bug “K”, T.e. KOMMbIOTEP OXMAAET KOoMaHay.

Mpn Haxarmum Knaeutum “R” Ha aKpaHe NOABKTCA KomaHga RUN.
Kypcop uamenutca Ha ”L”. MNpu NoBTOPHOM Haxkatuu Tol xe Rnasuium
noAsutcA GykBa r. ECiu KnaBuwy 3agepxatb B HaXaToM NONOXEHWM,
10 6yKBa Gyaer noeTopeHa MHorokpaTHo. 10 y06HAA (yHKUMA Hasbi-
BaeTcA “aBTONOBTOP” . (KCTatW, OH gelcTByeT u Npu  CTMPaHWW).

Haxartune atoii kKnaeuwu coemecTtHo ¢ “CAPS SHIFT” pact nponuc-

Hyio 6ykBy R, a coBmectHo ¢ “SYMBOL SHIFT” - sHak "<,
' Mepexos B paclMpeHHblii KOMaHAHbIA pexum - Mcnonbaoeauue
Knasuw ”CAPS SHIFT” n "SYMBOL SHIFT” ogHoBpemeHHo. B 3tom
clyyae MoABUTCA Kypcop "E". Teneps, HaxaTve TOii e Knaswwu pact
onepatop INT. Heobxogumo BoiTM B pexum “E” n Haxatb Khasuwy
coBMecTHo ¢ "CAPS SHIFT”. Monyuutch komaHga VERIFY.

Mpn pabore c Komnblotrepamu “Cnektpym+”, ”Cnektpym+128”,
"CnexTpym+2” u "CneKprM+3"'Mo>KHo ynpoctutb paborty GnaropapA
Hanuyuio AONONMHUTENbHLIX KNaBuL, KOTOPLIE BLINOAHAOT PAL ByHKUWNA
OfHUM Haxaruem:

"DELETE” -CTupaHue cumeona; -

"GRAPH” - flepexop B rpamyeckuii pexum;

"EXTENDED MODE” - nepexos B pacCliypeHHblit KOMaHAHbIM

h Pexum;

“EDIT” ~ PEeAaKTUpoBaHUE CTPOKW;

”CAPS LOCK” - nepekniyeHne peructpa Ha néyarts Nponmc-
Hbimu GyKBamu;

”INV. VIDEO” - BKNOYEHME WHBEPCHOro pexuma (neksarb
6enbim Mo YepHomy);

”"TRUE VIDEO” - BO3BpalieHne n3 WHBEPCHOro pexuma.
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Kpome Toro, Tam MMEWTCA fOoMONHUTENLHbIe Knaevwu anA Habopa
3HaKOB MNpPEnWHaHUA: TOYKa, 3aMATaR, ToyKa C 3aMATON, KaBbiyky, a
TaKXe YETbIPE KNnasulwu ANA yNpaBfeHWA NepemeLieHnemM Kypcopa fpu
peAaKkTupoBaHum. -

B tabn. 2.4 npusognTcA pacnucaHune knasuartypsl [NOBM ”Cnekrpym”
[15], KoTopoe, HecomHeHHo, ByaeT MonesHo Tem, KTo paboTaer ¢ camo-
LEMbHBIMU KOMMbIOTEPAMKM U JIMWEH BO3MOXHOCTM MMETb 3aMEYE-
TeNbHYI0 WHCTpyKumio, rpuRaraiouyiocA K N3BM  ”Cnekrpym-48”.

Tabnuya 2.4

Pacnucahue Knasuartypbi Komnoiotepa [15]

Kypcop

% K " L ! E
s CAPS [SYMBOL
5 SHIFT [SHIFT R

1 2 3h 4 B \Li - B 7
A NEW a A STOP READ ~
B  BORDER b B *  BIN BRIGHT
C CONTINUE o C ?  LPRINT PAPER
D DIM d D STEP DATA \
E REM e E ‘>= TAN ATN
F FOR i O TO SGN {
G GOTO g G THEN ABS }
H GOSUB h H 1 SQR CIRCLE
I INPUT . AT  CODE CIN
J  LOAD §5 - VAL VAL$
K LIST k K + LEN SCREENS
L LET . - =~ ATTR
M PAUSE m M PI *INVERSE
N NEXT n N ; INKEY$ OVER
0 POKE 0, 4 ® P PEEK ouT
P PRINT p P ? o e Tl ®
Q PLOT gl AQi . <A ieIN ASN
R RUN r R < INT VERIFY
S SAVE s S NOT RESTORE i
T RANDOMIZE t T >  RND MERGE
U h ol OR  CHR$ ]
V GLS v N /  LusT FLASH
W DRAW w w <> Cos ACS

» ”
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Mpogomxenne Tabn. 2.

5 6 7

1 2 304

X CLEAR X £ EXP INK

Y RETURN y Y AND STRS, [

Z = COPY z Z : LN ! BEEP

0] 0 0 DELETE _ FORMAT *

1 1 1 EDIT ! DEFFN  *

2 2 2 CAPS @ FN o
LOCK

3 ! 3 TRUE # LINE 3
VIDEO

4 4 4 INV. $ OPEN# *
VIDEO f

5 5 5 = % CLOSE# *

6 6 SRR ! & MOVE *

T 7 " vt ¢ ERASE, .

8 8 8 = ( POINT  *

9 9 9 GRAPHICS ) CAT :

* CumBonbl- BepxHero pAga (uudposbie KifaBuwu) B PaclUMpEHHOM
KomaHgHoM pexume (Kypcop “E”) HaxumarTtcA He ¢ "CAPS SHIFT”; a
¢ "SYMBOL SHIFT”.

CocTtaBneHue u pejaKTupoBaHue nporpamm

M3BM "Cnektpym” mMoxeT paoTatb B pexume HENOCPEeACTBEHHOro

_ MCMONHEHNA KoMaHrg v NporpammHom pexume [15].
B NnepsomM pexxume KomaHab! BbINOJIHAKTCA NOCNE Ha)KaTuA KNasuwin
"ENTER” u nocne ucnoNHeHnA B NamATU KOMMbIOTEPA HE XpaHATCA.
B cnyyae HeobxoauMocTi NOBTOPEHWA KomaHgbl oHa CHoBa HabupaeTcA
c Knaematypbl (PRINT 2#2 <ENTER >4 O.K. - onepauuA BblyMCNEHNA
2 X2 = 4, kommeHtapuit O.K. - o’keid). lpAman KomMaHga MOXET COCTOATL
M3 HECKOJIbKUX KOomaHg, KOTOpble PasaenmloTcA jBoeTounem (Hanpu-
mep, cosfaHve Tabnuubl KeaapatoB uenbix uucen or 1 go 20
FORi=1TO 20: PRINT i, i * iz NEXT i) [15]. :
Bo BTOpOM pexume KomaHgbl 3anuCLiBAIOTCA B BUAE CTPOK Npo-
rpamMmbl, HaYuHaoWMUXCA ¢ Homepa. CTpoku B NporpaMme pasmMelalTch
B NOpAgKe Bo3pactaHuA Homepos. Kak Npasufio, CTPoKM Nporpammbi
HymepyioT yuchamu yepe3 gecAtok (10, 20, 30,...). 3To paer BoIMOX-
HOCTb JIErKo ' BCTABUTL MPONYLIEHHYI0 CTPoKy B Mporpammy. JelicT-
BUTENLHO, 4TOGLI BCTABUTL CTPOKY MEXAY CTpokamm 1 u 2, ux HyxHO
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nepeHymepoBaTtb, 8 YTo6bl BCTaBUTbL CTPOKY mexay ctpokamu 10 u 20,
JocTaTo4yHo HoBOW cTpoke npuceoutb Homep ot 11 go 19, Hanpumep 15.
B nporpamme MN3BM ”Cnextpym” HOMEP CTPOKM MOXET ObiTb B MHTEp-
sane or 1 go 9999. B ogHoli cTpoKe MOryT GbiTe 3anncaHbl HECKONLKO
KOMaHa uiu oneparopos,. KOTopble JOMKHbI pasfeNATbCA ABOETOYUEM.

Ecnu HabpaHa ctpoka ¢ Homepa N, u cTtpoka ¢ Takum Homepom
B NPorpamMme YXe€ WMEETCA, To Nocne HaxatuA Knasuwwm “ENTER”
HOBaA CTpoKa BCTaHeT Ha cBOe MecTo B MNporpamme, a crapas byper
yHuuTOXEHa. Takum obpasom, AMA CTMPaHMA HEHyXHBIX CTPOK focTa-
TOYHO HabpaTtb HOMEP CTPOKM, Moanexauwei yHUITOXEHUIO, n HaxaTb
"ENTER”.

MNporpamma 3anyckaetcA komaHpoit RUN. Mocne ortpaGotku npo-
rpamma ocTtaetcA B NamATy (B OTAKYME OT NPAMOIA KOMaHgbl) U MOXET
6biTb MHOrokpatHo noBropeHa. McnonHexwue pabotatoweit nporpammbl
MOXHO Npepsath KomaHgon BREAK. Ecnu Heobxogumo BHeECTH usme-
HEHue B Nporpammy, To ee clieayeT octaHosuTs (komaHgoi BREAK),
3atem KomaHgoi LIST (unm LIST N) BoiBectn Tekcr nporpaMMbn Ha
3KpPaH 1 BLINONHUTL pepakTupoBaHue. h

Tak kak M3BM ”Cnexktpym” wWMeET CTPOYHbIA NporpaMmHbIf
pepaktop, Monb3oBaTeNlb MOXET pegakTupoBaTh (NepenenbiBarb)
KaXaylo CTPOKY OTAEMbHO. [NA peaakTMpoBaHUA CTPOKM OHA Bbi3bIBAETCA
B8 NO3ULMI0 PeaaKTMPOBaHWA, PACNONOXEHHYI0 B HYXKHEW yacTu aKpaHa.
Hanpum@p, HyxHo ycTpauuTb owwubKy B pabotatouieli nporpamme.
flocne ocraHoBku Nporpammnl (KomaHgowt BREAK) paetcR KomaHga
LIST pnA neyarn Tekcta Ha akpaHe. Ecnn TeKcT nporpammbl QAMHHLINA,
TO OH BE€Cb He MomewaercA Ha akpaHe. Moatomy nocne 3anonHEeHuA
TEKCTOM 3KpaHa pacneyatka nNpeKkpaTuTCA, ¥ MNOABUTCA 3anpoc
SCROLL ?. Npyn Hanuyum Ha aKkpaHe CTPOKK, KOTOPYI0 HyXXHO Nepegenars,
cnepyeT B OTBET Ha 3anpoc Haxarts knasuwm N (Het) nnu BREAK, a npu
OTCYTCTBMM CTPOKM Ha 3KpaHe — HaxaTb Nwbyl Apyryl Knasuwy, w
pacneyatka TeKkcta nporpammbi Ha 3kpaHe OyaeT NpogomkaTtbCA A0
roflyyeHnA ouepegHoro 3anpoca SCROLL ?.

Korpa HyxxHan crpona' HaiingeHa, Heobxogumo MogBecTW K  Hel
Kypcop, umelowmii Bug crpenku "> u nepemeijaembiii KypCcopHbiMu
Kknasuwamm ("CAPS SHIFT 6” - BHus; "CAPS SHIFT 7” ~ BBepx). Ecim
nporpamMmMa gfivHHaA, To yenecoobpasHee cpasy o6paTUTbCA No Homepy
ctpoku N KomaHgo# LIST N u B otBer Ha 3anpoc SCROLL ? Haxars
knasuwy “BREAK”. MNMocne 3tux onepaumit Kypcop ">” cpasy Gyaer
YCTaHOBAIEH MPOTUB Hy>XHOW CTPOKW.

3arem HaiigeHHan CTpoKa Bbi3bIBAETCA B MO3NUMI0 PERAKTUPOBaHNA
npu nomouy Knoyesoro cnoea EDIT (CAPS SHIFT 1). Ctpoka noBTo-
pAETCA B HWXHEH yacTu 3KpaHa. 34€Cb MOXHO BHOCUTL B CTPOKY
M3MEHEHUA, JINA yfaneHuA U3 CTPOKWM HEHyXHbIX CMMBOJSIOB chegyer
YCTaHOBUTb Kypcop B CTPOKE C NoMoLbl KypcopHbix Knasuw (”CAPS
SHIFT 5° - eneso; "CAPS SHIFT 8” - Bnpaeo) crfpaBa 0T cumBofia u
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Haxartb knasuwy "DELETE” ("CAPS SHIFT @ ”). Beog HoBbix cCuMBOJIOB
N KNIOYEeBbIX COB NPOM3BOAUTCA MO MECTy ycTaHoBKM Kypcopa. Ecnu
OTpPEaKTMpoBaHHaA CTPOKA HE COAEPKUT CUHTAKCUYECKMX OWMBOK,
T0 Nocne HaxatuA KiaBuwm "ENTER” oHa 3aiimeTr cBoe Mecto B fpo-
rpamme. Mpu HEOOXOAMMOCTH BbI30BaA (parMeHTa NporpaMmbl, KOTOPbLIA
nocnegHuM pefaKkTUpPoBaNicA WM BBOAWICA, HyxHO cpasy HaxaTtb
knasuwy “ENTER”. TaKoil npuem coKkpaujaeT BpemA MoucKa HyxHOM
CTPOKU.

CyuwecTsyioT apyrve moaudimkauuv pegaktopa Bepcuu beiicuka,
Hanpumep berta beiicuk (Bepcuu 1.0; 1.8; 3.0), sarpyxaemoit ¢ KacceTbi.
Ota BepcuA obecneunBaer 3dgeKTUBHOE pegakTipoBaHue Nporpamm
(MmeeT aBTOHyMepauuilo CTPOK, BO3MOXHOCTb NepeHymepatium CTPoK,
KomaHgy EDIT N pnA HemegneHHoro peaaktuposBaHuA cTpoku N, Bo3-
MOXHOCTb GbicTpol nepebpocku Kypcopa, OTNagodHbie oneparopbi,
RONOMHUTENLHLIE OMNEPaTOpbl OpPraHM3auuy LUMKNa, BO3MOXHOCTL pabothi
¢ “OKHamu”, pa3BUTbIE CPEACTBa CTPYKTYPHOro nporpamMmupoBaHuA
(npoueaypti U apyrue yaobHbie pyHKUuuM u Nporpamme) [15].

OcHoBbl MporpammupoBanuA - [22]

Ycnoegua. lpocreitwnm ycnosuem npu BbiMONHEHWU NPOrpamMmbl
MOXET ObiTb CPaBHEHME ABYX Yucen uiw aByx CTpoK. lpu atom uucha
MoryT ObiTb paBHbl UM ofHo Gonble APYroro, & CTPOKM pasHbl Wik
ofHa chegyer nocne apyroi B anhasuTHOM NOPAAKE.

3HaKku ycoBWA HABMPAIOTCA Ha KnaBuaType cliepyilwmum obpasom:

> (6onbwe) - "SYMBOL SHIFT” Bmecre ¢ T,

< (MeHblue) - "SYMBOL SHIFT” Bwmecte ¢ *R™;

<= (MeHbLwWwe nnu paeHo) — "SYMBOL SHIFT” Bmecte ¢ "Q” (Henb3n
Habupath < u =);

> = (Gonble unn paeHo) — “SYMBOL SHIFT” Bmecte ¢ E e

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

Harfpumep, Boipaxerun 2 < 3, 5 > -8 UCTUHHbI, a BbipaxeHus
7>9, 2<1 JIOMHbL

B onpegenenHbix mectax nporpammbl KOMMLKTEP AOMKEH Mpu-
Humatb peweHve o palibHellwem xofe BblumcAeHWA. lpu BbINONHEHUH
yclioBuii ucnosib3yeTcA oneparop, peanuayiowuii Gopmy:
IF - HekoTopoe UCTMHHOoE WM NoxHoe Boipaxenne, THEN - HekoTopoe
AeiicTeve. s

Hwxe npusoguTcA Nporpamma wurpbl gNA fAByX YenoBeK, peanu-
sylowan onepatop ycnosuA IF... THEN... (anA peanusaumn NporpaMmmbl
Heobxogumo gatb KomaHgy NEW, a 3arem Habpate ¥ BbiNOAHUTL
nporpammy);
16 REM GUESS THE NUMBEK (YTARBBAHUE Y4CIA)
20 INPUT A:CLS
30 INFUT "GUESS THE NUMBER™ ,B (YTARAUTE YWCJO)
40 IF A=B THEN FRINT “THIS IS CORRECT" :STOP
50 IF B(A THEN PRINT “THI8 I8 TOO SMALL, TRY AGAIN"

60 IF B)A THEN PRINT "THIS IS TOU BIG, TRY AGAIN”
70 GOT0 30
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Takum obpasom, onepatop IF umeet thopmy
IF YCIIOBME THEN...
rae ”...” —= nocrnegoBarelbHOCTL ONEePaTopoB, PasaeNeHHbIX 4BOETOYMEM.
Eciu "YCIIOBUME” ucTMHHO,  TO BLINONHAIOTCA ONEpatophbi, CNepyioume
nocne THEN, B NPOTUBHOM Clly4ya€ OHW WrHopWPYIOTCA (NPOMYCKaTCR)
¥ NporpamMma BbINONHAETCA 0 Chegyowero onepartopa. -

Yuknbl. 3HAYUTENBHO YNPOWAT MNporpamMmy MPUMEHEHWR LUUKNOB
Npu MHOCOKPATHBIX BLINUCAUTENbHbIX onepauuAx. JNR opraHu3auwu
UMKNOB wucnonb3ywT onepatop FOR, obwas ¢opma 3anucu KoToporo
crnepyiowan: b

FOR ”YNPABNAEMAA NEPEMEHHAR” = "HAYAJIbHbIE 3HAYEHUA”

TO "NPEAEN” STEP “WAI NPUPALLEHWNA”

3peck "HAYATNBHBIE 3HAYEHWA”, "NPEAEN”, " WA NPUPALLEHNA”
€CTb BblpaXXEHUA, NPUHUMAIOWNE YUCIIOBBLIE 3HAYEHUA.

Hanpumep, Nporpamma, NOACYMTHIBAOWAR CyMMY BBOAWMbBIX NATH
sucen, bygper

10 LET TOTAL=0
20 FOR C=1 10 5

30 INPUT A

40 REM C=NUMBER OF TIMES THAT A HAS BEEN INPUT SO FAR
50 LET TOTAL=TOTAL+A

40 NEXT C

70 PRINY, TOVAL .

B atoW nporpaMRne "C” - ynNpaBnAwan nepemeHHas uukna
(nonxHa wmeTb UMA B ogHy Gyksy). "C” NocnegosartenbHo NpuHAMaeT
sHaveHuA 1, 2, 3, 4, 5 (npegen-KoHeyHoe 3HayeHWe ynpaBNAIOWER
rnepemeHHon UuuKna) M Mpu Kaxgom MNPOXOAE BLINOMNHAITCA CTPOKM
3¢ , 4¢ , 5@ . Nocne Toro Kak nepemenHan ”C” npumer NAToe 3HaveHue,
BoinonHutcA 70-A cTpoka. B nporpamme NpupaweHwe 3HayeHwA nepe-
meHHol ”"C” coctasnaer 1. 3to 3Ha4eHMe MOXHO WM3MEHUTb, UCMONbL3YA
yka3saHwe. STEP kaK yactb onepatopa FOR.

3710 pEMOHCTPUPYET Nporpamma, BoiBoaAuwan yucna ot 1 go 10 B
vbbiBalen nocnepoBarTenbHOCTH.

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

Modnpoepammel. ANA ypobcTBa BuINOMNHEHWA NPOrpamMmbl MHOr A
uenecoo6pasHo (parmeHTbl NporpamMmbl NPEACTaBUTL B BUAE OTAEMbHbIX
yactei (Nognporpamm), MO HECKONLKO pa3 UCMONb3yEMbIX B Pa3nuyHbix
MEeCTax nporpammbl. [iNA Bbi3oBa Nognporpamm UCMONb3YITCA onepa-
Topet GO SUB (GO TO SUBROUTINE) u RETURN B ¢opme GO SUB N,
rae N - Homep NepBoi CTPOKK B NOANPOrpaMmme.

Mpyn wcnonb3oBaHun 3TOro onepaTtopa KOMMbLIOTEP 3aNOMUHaET
cnepytowuni nocne GO SUB onepatop, KoTopoMy 1 nepegaercA ynpas-
NeHne nocne BbiMofIHEHWA Moanporpammel. PeanusyercA ato nyrtem
nomeujeHuf Homepa onepartopa (agpeca Bo3BpaTa) B creuywansHyw
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obnactb nNamATty, HaseiBaemyiw GO SUB ctek. Komanga RETURN Bbi6u-
paeT BepxHuit agpec BosspaTta u3 GO SUB ctek w Npogomxaer BuiNof-
HEHne Nporpammel ¢ onepatopa, cnegyiouiero Nocne oneparopa ¢ aTUm
Homepom. fllognporpamma MOXET BbibiBaTh Apyrue NoanNporpaMmel W
Takxe camy cebA (HasbiBa€TCA PEeKypcWBHOM  MOAMPOrPaMMOit).

Onepartopes READ, DATA, RESTORE. /1A 3KOHOMUM BpEeMEHM
WHOM4a MOXHO UCNONbL30BaThL 3T oNepaTopbl BMECTO oneparopa INPUT:

Onepatop READ coctout us crnosa "READ” u cnucka nepemeHHbIX,
paspeneHHbix 3anATbiMM, 0COBEHHO 3(PEKTUBHO €ero Wcnofib3oBaTh,
Korga BBOAMMbIE 3HAYEHWA NPUCBaUBAKOTCA nepemeHHuM. Harnpumep:
16 READ A,B,C
20 PRINT A,B,C
30 DATA 10,20¢,30
49 STOP

B 3Toit NMporpamme KoMMbIOTEP WLWET BENUYWMHLI NEPEeMEHHbIX B
yTBEpPXAEHUN onepatopa DATA. : "

Onepatop DATA He ABnAeTcA yNpaBNAKWMM U BHINONHAETCA TONLKO
B nporpamme. Onepatop DATA — 3T0 CMUCOK 3HayeHuid (YncnoBbIX wiu
CTPOuHbIX), pa3feneHHbix 3anATeimu. B npouecce pabotbl Komnbiotep
Bbi6MpaeT Nepeoe 3HayeHue us cnucka oneparopa DATA anA BeNU4UHb
u3 onepartopa ‘READ, 3atem oH Geper BTOPOE 3Ha4YeHWe W3 CNKUCK
onepatopa DATA. Takum ofpa3som, Bblbupaembie nocnepoBaTensHo
onepatopbl READ. obpabartbiBaioTCA M3 cnvicka onepatopa DATA.

Onepatop DATA MOXET TaKxe CoaepxaTb U CTPO4YHbIE NepEeMEHHbIE,

Oneparop RESTORE wucnonb3yercA g4NA opraHv3auvu nNporpamm-
Horo nepexoga AnA DATA-cnuckoB. B atom cnyyae wucnonbsyerch
onepatop RESTORE c yka3saHuem nocne Hero Homepa CTpoku c onepa-
TopoMm DATA u BCce NocnepoBarefbHO BCTpPeyawlmech B NporpaMmme
onepatopt! READ BBOgAT gaHHble MNoApAa, HawMHaA C Nepeoro onepa-
Topa DATA.

ApugimeTuveckue onepayuu. KpaTko paccmoTpum Takue apugme-
TUYECKUE onepauun, Kak CnoxeHue (+), BblyuTaHue (-), yMHOXeHue
(*) v penenve (/). Cnegyer MOMHMTbL, Y4TO oONEpauun yMHGXEHUA W
[ENEHNA MMEKT NEPBbIA NPUOPUTET, a CNOXEHUA U BbIYUTAHWA ~ BTOPONA.
OTHOCUTENLHO [APYr Apyra YMHOXEHME W JeneHue WMEeKT paBHble
npuopuTeTsl. JTW onepauuy BLINOSHAKTCA NocNegoBaTensHo crnesa
HanpaBo (a 3aTem TaKxe BbINOSHAITCA ONepaunn CROXEHWA- U Bbluk-
TaHuR). [INA 3agaHnA NpuopuTeTa Ha KOMNbIOTEPE UCTMONL3YIOTCA Yucha oT
1 go 16. Hanpumep, onepauum ” = ” /" umerqr nNpuoputeT 8, a "+7,
P.” 6. 10 KecTKuit NOPRAOK BLIYUCAEHUA, Er0 MOXHO U3MEHUTL C NO=
MOUWblo CKOBOK. B 3Tom clyyae BbipakeHue B CKoOKax Bbl4UCIIAETCA
nepebiM, a 3atem NONy4YeHHoe Yucno MoacTaBnAETCA B obuee Bbipa-
XKeHue, -

MpuBegem npumep apnbmeTHYEcKoV onepauvu:

LET TAX =SUM * 15/100 - 10.
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'9To 03Hayaer: 3HaueHWe NepemeHHoN ¢ umeHem “SUM” cnegyer
yMHOXUTL Ha 15, pasgenute ero Ha 100, a 3aTém oT NonyyeHHoro ucna
otHATL 10.

MoxHo ucnonb3oBath onepauuio CNOXEHUA ANIA CUENNEHUA CTPOK
(KOHKaTeHUUM) B BbIPAXKEHUAX.

MNpwn pabote c NM3BM cnegyer NoMHUTL, 4TO KOMMBLIOTEP UCTONL3YET
apupmMeTuKy C Nnasalwein TOYKoW (3anAToid), Npu 3TOM pas3nuyHbie
YacTu 4ucna (MaHTMcca W NOPAROK) XPaHATCA B OTAeNbHbIX GaMrax.
370 NPMBOAMT MHOr 4a K HETOYHLIM Pe3yNbTaTam Aaxe ANA Lenbix yicen.

DyHkyuu. PyHKunK, ucnonbsyembie B belicuke LEN, STR$, VAL,
SGN, INT, SQR, DEF, FN - 3to “sawuTtbie” B belicuk-cucremy nopgnpo-
- rpammel, KOoTopbie, MNoflyyan 3Ha4eHUA (aprymeHTbl), BblgalT pesysbTaThbi.
OyHKUMKM  UCNONb3YIOTCA B MaTeMartUyeckoM BbIPAXXEHUN MPOCTbiM
BKIIIOYEHMEM B HEro MMEHU (yHKUMW C NOCNERYIOWMUMM aprymeHTaMM
Kpatko paccmotpum atu GyHKuuun.

OyHKkuuA LEN onpegenser panuHy 3afaHHOro B He CTPOKOBOro
aprymeHTa B cumBofax.

OyHKunA STR$ npeobpasyer wicno B CUMBOMbHbIA Ko, aHano-
rmyHbid hopmarty BbiBOAd Yncna onepatopom PRINT.

OyHKumio VAL MOXHO uCnofNb3oBaTh B fBYX CNyyaAx: BO-NEPBbIX,
KaK yHKumio, No3BoNALLY0 06paTuTbcA K apyroi tdyHkumm (STRS) wu
npeobpasoBatb CTPOKY B 4MCHO, BO-BTOpbIX, KaK tyHkumio VALS, B
KOTOPOW W aprymeHTOM, M pesyibTatoM QyHKUUM ABNAETCA CTPOKa-
cumBofoB (oHa, pabotaeT Kak VAL, nMpumeHAeman aBaxbl, pacKpuiBas !
BCE KaBblyKyM B CTPOKax).

dyHkumA SGN npepcTtaBnAeT coboil TaK HasbiBaemyl maremaru-
4ECKYI (YHKUMIO CUrHYM (3HaK). B 370l dyHKuMM aprymeHT u pesyie-
Tat-yucha. Pesynbrar (yHKUuM paBeH: : J

1, ecnu aprymeHT NoNioxutenes; |

0, ecnu aprymeHT paseH @ ;

-1, ecnu aprymeHT oTpuuaTeneH.

OyHKyMA ABS npeobpa3yer aprymeHT B NofoxwutenbHoe yucho. !

®yHkumAa INT npeo6pasyer ppobHoe yucnio B Uuenoe nytem
ot6pacbiBaHuA APoBHOWA  vacTw uucha.

OyHkuuA  SQR  BbluMcAAET  KOpeHb  KBagpatHbii U3 4ucha.

Nonb3oBaresns - MOXET cam onpeaenuTts AfiA Ce6A KaKylo-tmbo dyHK-
umio, ykazas FN n umAa atoit dyHkuuu (ByKBa Npu uMciloBOM aprymeHTe;
6ykBa u $ Npu CTPOKOBOM aprymeHTe). Aprymentol B tyHkumm FN
NOMKHb! 6biTb OBA3aTENbHO 3akilioyeHbl B CKOOKKW. MoxHo Takxe onpe-
Lenute dyHkumio BBogoM onepatopa DEF B Hekotopom mecte npo-
rpammbl. .

Matemartuseckue @yHkyuu. B Asbike belicuk ucnofnb3oBaHbl cre-
Jylwmue maremaTuyeckue ¢QyHKuum: BO3BEAEHUE B CTEMEHb **, BbIYMC-
neHue 3HayeHwA m — Pl akcnoHeHTbl EXP, norapugpma LN, TpuroHome-
Tpuseckyix dyHkumin SIN, COS, TAN, ASN, ACS, ATN. 3anuce TaKmx
BolpaxeHuii Ha beiicuke oueHb nNpocta. Hanpumep, BoiuMcneHue
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. -
23 Gypet: 2+*+3. Boobwe npu Bo3BEAEHUM uyMCha 8 CTENEHb cleayer
MNOMHUTb, EO-TIEPBLIX, YTO 3Ta ONepauvA umeer Gonee BbiCOKWA Mpuo-
pUTET, 4Yem - ornepauuA YMHOXEHWA, BO-BTOPLIX, 3HaTb Chegyioume
npaeBuna: A @ = 1 '
A (-B) = 1/(A*+B)

Aw(1/8) = BR&
A**(B*C):(A**B)*tc
A (-1)=1/A

A= (1/2)=SQR A

lpu BbIYUCNEHWM TPUFOHOMETPUYECKNX YHKUWA Haf0 NOMHUTL, YT

SIN(A+2+Pl) = SIN A

COS(A+2+Pl) = COS A

CnyvaliHbie yucna. INA NofiyyeHnA cilyyaiHblx YUcen Ucnofb3yoTcA
dyHKuMA RND u Kiowesoe cnoso RANDOMIZE. Hanpumep, nonyyexve
cnyyaiiHoro uicna B uHtepsane or 1,3 go 2,0 6yger 1.3 + 0.7 « RND.

Cnoso RANDOMIZE wucnofb3yeTcA gnA ycTaHOBMEHWA Havana
nocneaposarensHOCTY ChyyaiHbix yucen agnA gyHkuun RND.

Maccuebl. Onepatopom DIM opMUPYTCA MaccuBbl YKCES, Bbi3bl-
Baemble 3 namAtu N3BM, cneunanbHo pesepeupyemMoin Noj Maccue.
NepemeHHbie B MaccuBe ABNARKOTCA €ro anemeHTamu, o6nagaiot obwum
UMEHEM W Pa3NMYaloTCA TONbKO WHAEKCOM (HOMEPOM, 3anucbiBaembiM
nocne wumeHn). INemeHTbl MacCMBOB HasbiBaloT MHAEKCHPYEMbIMU
nepemeHHbiMu. Hanpumep, uveetcA civcok ua 10 wucen, onucbiBalowmx
Kakue-nmbo o6beKTbl. [inNA pasveweHnA aaHHbIX B KomnbloTep Heob-
X0AMMO 3anucarb:

10 FOR N=1 TO 10

20 READ B (N)

30 NEXT N

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

Onepatop DIM B(1¢) onpegenser maccue ¢ umeHem B u pas-
mepHocTeio 10 (1.e. 10 uHgeKcupyembix frepemenHbix B (1), B (2), ...,
B(10)) wn npuceauBaeT BCem 3NemeHTam. maccvBa 3Havexve 0 .

MoxHo Takxe BBOAUTL ABYXMEPHbLIE WM TPEXMEPHbIE MAacCuBbl.

NycTb cnegyer copmupoBath AByXMEPHbI# MaccuB C ¢ pasmep-
HocTbio 3 1 6: DIM C (3,6). 310 paer 3+6 = 18 uHgeKcupyembix nepe-
MEHHbIX:

c(1), C€(12),..., C(16)
C@1, C(22),..., C(26)
CE1 CEB2,...,” C@3E6).

TpexmepHblii mMaccus MOXeT  GopMMpPOBaTLCA Mo cReaylowemy
anroputMy: HOMEp CTpaHuLbi, HOMEP CTPoKM, Homep ctonbua. MoryT
6biTb TaKxe CTpoKoBbie MaccuBbl. CTPOKM B Takux maccusax oT/inya-
_[OTCA OT CKanApHLIX Tem, 4TO MMEWT (QUKCUPOBaHHyl: ANMHY, a npu-
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CBaNBaHME UM 3HAYEHMA OCYIWECTBRAGTCA C yCeyeHueM cnpasa wiy
poGaBneHyem [0 NOSHOM BAkel NpoGenamn. VIMA CTPOKOBOro mMaccuBa
obpasyeTcA gobaBneHueM crpasa K WMeHY cheuuansHoro cumBeosia
$ [22]).

Jloeuyeckue onepayuu. Yncha, CTPOKW, BLIPAXEHWA MOTYT CBA3bl-
BaTLCA Normyeckumu pyHKLuuAMKU AND (W), OR ("ITIN”) u NOT ("HE”).
GyHKUKMA OR MMEeT Hu3wui Npuoputer, 3atem uayT QyHKuum AND wu
NOT. BbipaxeHue "1” cooTBETCTBYET HEKOTOPOMY BLIDAXXEHMIO UCTUHBI,
echiM WCTuHHBI 06a 3TMX BbipaxxeHwA, Hanpumep, X B BbipaxeHwy

IF A$="YES’AND X>@ THEN PRINT X

GyneT HanevataHo TefbKo, Koraa A$ = 'YES' n X> @. Buipaxenue "UIN”
COOTBETCTBYET HEKOTOPOMY BBIPKEHMIO UCTHHBI, ECAIM UCTUHHO XOTA Gbl
0QHO M3 3TUX BblpaxkeHuid. Boipaxenne “HE” (oTpuuaHue) uCTuHHO, ecnu
NoXHO camo BblpaxeHue u Haobopor. OTMETUM TaKXe, YTO MOXET
ucnoNb3oBatbCA ycnoBue "< >”, Kotopoe o6patHO B JIOrMYECKOM
CMbICNE ycnoBuio ”=", T0 €CTb:

A <> B toxe; yton NOTA=B
NOT A <> B toxe, yton A=B,

Crpoxu cumeonos. J\fA onpegeneHnA NOACTPOK (HeKoTopoli nocne-
[OBaTensHOCTN CUMBOMOB W3 CTPOKM) CyLECTBYeT peiicTBue, Hasbi-
Baemoe ceyeHnem. Obwan topma sanucu

"CTPOKOBOE BbIPAXEHWE” ("HAYAJIO” TO “KOHEL").

Ecnu onyweHo “HAYAJIO”, To No ymonuaHuio nogpasymesaetcA 1,
ecnm — "KOHEL”, To nogpasymeBaeTcA gnuHa Bceii cTpoku. Hanpumep,
cnegywuwee BblpaxeHne WUCTUHHO:

~ "ABCDEF” (2T05) = "BCDE”.

Cnegyer NOMHKTL TaKxe Takue npaBuna onpegeneHuA NoacTpok

= "HAYATIO” n "KOHEL” pomxHbl HaxogutbCA B Npegenax CTpokw,
nHaye byger BblgaHo cooblyeHune 06 owmbKe; v

- ecnun "HAYAJIO” Gonbwe, yem “KOHEL”, nu6o o6e rpaHuub
nexar sa npegenamu. CTPoku, To pesynbtatom 6yaer Mycran CTPoKa;

- "HAYAJIO” n "KOHEL” He moryT 6biTb OTpuULaTenbHbiMK, MHave
BbigaetcA coobuieqne ”"BINTEGER OUT OF RANGE™;

~ MOXHO MpucBanBaTh 3Ha4eHUA NOZCTPOKE.

MocnegHee peiicTeue, HasbiBaemoe NPOKpycTUaHom, obecneynsaer
cnegyouylo 0CO6EHHOCTb NPUCBOEHWA 3HAYEHWA MOACTPOKE: ANUHHLIE
JaHHbIe yCeKalTCA cnpaBa, a KOPOTKME JOMONHAITCA npoﬁenamu RO
ASfMHBL NOACTPOKK. :

MOXHO MCNONLSOBATH CKOBKM, YTO NO3BONAET BLIYUCHATL 3HAYEHME
CTPOKOBOro BLID&XEHWA Nepes TeM, Kak Gpatb ceyeHue. Hanpumep:
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“ABC” + "DEF” (170 2) = "ABCDE”
("ABC” + "DEF”)(1TO 2) = "AB".

Ha6op cumeonoe. bykBbi, ungpsl, 3Haku NyHKTyauuu 0603HaYalTCA
cumBoNiamn v obpasyloT andasuT (HaGop CHMBONOB), WCNOSL3yEeMbil
KoMmnbioTepoM. OTaenbHbIE CUMBOTL, HasbiBaemMble 3Hakamu, obpasylT
uensie cnosa (PRINT, STOP 1 1.n.) I3BM "CnekTpym” ucnonbayet 256
cuMBONOB ¢ Kogamu ot @ po 255. AnA NpeoBpa3oBaHnA U3 CUMBOMLHOM
dopmbl BO BHYTPEHHIO KogoByl v Haobopot chyxar ase GyHKUUKU
CODE u CHRS$.

OyHKuuA CODE npumeHARETCA K CTPOKE CHMBOMOB M BO3BpaLL3eT
Kof BHyTpeHHero npegcrasiieHuA NepBoro cumBeoNa B crpoxe win 0,
ecnu cTpoka nycraA.

®yHKmA CHR$ npumeHRETCA K wuchly U Bo3Bpawaer opuH cumson,
KO KOTOPOro NPefCTaBieH 3TUM YUCNOM.

Cnepgyiowan Nporpamma BbiBOAUT BECH 0TOBPaXKEHHbIH CMMBOSIbHBII
Habop:

10 FOR A = 32 TO 255 : PRINT CHR$ A; : NEXT A

3T CMMBOMbI, “KPOME 3HaKoB £ (dyHr) u_c , obpasyiot kog ASCII
Nepebie 15 cUMBONOB — 3TO YEPHO-OENLIE 3HAYKKM, UCTIONL3YEMBIE f
n306paxkeHNA puUCyHKoB. X MOXHO BBECTW C KnaBuatypbl, MCMOMb3y
rpadmyeckuin pexxum (Npu Haxatum Knasuw “CAPS SHIFT 9" kypco
n3MeHUTCA Ha < G > 1 yudpoBsbie knasuwu ¢ 1 no 8 BbigaloT rpatmyecku
CUMBObI, 0603HaYeHHbIe Ha Knaeuwax). Mocne rpadmygckux cumBono
Ha KnaBuaType pacnonaralTcA cumeonbi andasura or A go U. Mpad
YecKue 3HayeHuA 3TUX KnasBuw MOryT ONPegenATbCcA camum Nofb
Bareniem, a 3aTeM UCTIONbL30BATLCA B rpadnyeckom pexume.

lleera. B N3BM ”"Cnektpym” WMEETCA BO3MOXHOCTb BbiBOja
UBETHOW TeNeBU3op BOCbMM LBETOB (BK/IOYaA yYepHbii n Genoiii) n as
ypoBHeii Apkoctu [19]. Mpu cocTaBneHmu NPorpamMmbl BLIBOGA UBET
MCMoMb3yeTCA KOAMPOBKA LBETOB: B — YepHblid, 1 — cuHuid, 2 — KpacHsI
3 - ¢duonertoBbih, 4 — 3eneHbiii, 5 — rony6oii, 6 — xenToi, 7 ~ Genbii
AnA vepHo-Genoro TeneBu3opa BbilEyKa3aHHbIA PAA Moavuduuupyer
B Nepexog cepbix NoSlyTOHOB OT yepHoro ao 6enoro.

Hanomrum, 4to rpadmyeckuii akpaH uveet 768 nosuuwii (24 crpoku
no 32 3HakomecTa), Kaxaan M3 KOTopbiX npeactasnAer co6oi marpudy
8x8 nukcenos. 3HakomecTo otobpaxaer useT ToHa (onepatop INK) u
ueer ¢oHa (oneparop PAPER). Kpome artoro, moxHo cdopmupoBath
n306paxeHnA obbIYHOH UK NOBLIWEHHOKH ADKOCTHM, a TaKkxe mepuaiolme
uwnu Hemepuawwme. Takum obpasom, Npu (HOPMMPOBaHWUM LBETHOrO
u300paXkEHUA  cregyet  wucrnofib3oBaTb  CNEgylouylo  KoaupPoOBKY:

1) dopmy cumeona gna sHakomecta (Bx8 nukcenos) onpeaensioT.
YUCTHIE W 3aKpalweHHbie Toyku (@ - GenaA Touka, 1 - yepHaA TouKa),
auseta ToHa u ¢oHa - onepatopammn INK u PAPER cooTBeTcTBEHHO;

2) useTa doHa 1 ToHa KoagupyltcA.or 0 10 7 Kaxabii;
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3) ApkocTy: @ - 06biyHaR; 1 — NoBLILIEHHAR;

4) mepuahme: @ ~ rMoCTOAKHO; 1 - MepuaHue.

OTMeTHM 3fece, 4TO ANA OfHOrO 3HaKomecTa B 64 Nukcena Hesibaf
yctaHoBuTb 6osiee ogHoro uBeTa ANA oHa 1 ToHa., ITo TaKke OTHOCKTCA
K ADYrMM  XapaKTepucTukam u3oOpakeHuA (ApKOCTb, MepuaHue).
Liser, ApKocTb ¥ MepuaHue u3oOpaxeHnA ABAARITCA aTpubyTami
3HaKOMECTa (a He oTgenbHoro NuKcena). MsmeHenne atux arpubytos

- obecneuusaiot oneparopbl INK, PAPER, BRIGHT, FLASH. 3m onepatopo
VMEIT chegylowmii hopmar:

PAPER ~uucrnoor @ go 7;
INK - yucno or @ go 7;
BRIGHT =yucho @ wam 1 (0@ - BLIKNIOYEHO; T — BKMKYEHO),
FLASH ~yuciio @ wnm 1(@ ~ BbiknioyeHo; 1 - BKIIOYEHO).

B kavectse npumepa Hwxe NPUBOAWTCA NporpaMma BLIBOAS
KOMNbIOTEPOM Ha LBETHOWH TeneBusop BOCbMM LBETOB (annmaa YepHb
n Genviii) n aBYX ypoBHell ApKoCTH:

10 FOR M=0 TO 1:BRIGHT M

20 FOR N=1 TO 10
30 FOR C=0 TO 7

40 PAPER C:PRINT”  “3:REM 4 COLOURED SPACES
S50 NEXT CsNEXT NsNEXT M

60 FOR M=0 TO 1:BRIGHT HIPAF‘ER 7

@ FOR C=0 TO 3

80 INK CsPRINT C;" "

90 NEXT C:PAPER @

180 FOR C=4 TO 7

110 INK CsPRINT C;" "3

120 NEXT CsNEXT M

130 PAPER 7:INK @zBRIGHT @

BosmoxHO ucnonb3oBaHue OGoNbliMX YKcesl, 4eM yKasaHo Bhiue.
OpHaKo 370 AaeT apyroi adgext. Hanpumep, wucno 8 mMoxHO ucnofe-
3oBaTb BO BCEX YeThipex oneparopax, Mo3sofiAlWMX oOfpeaenuTy
3HayeHWe paHee ycTaHOBNEHHbIX aTpubyToB. JleficTeuTenbHo, oneparop
PAPER 8 He nameHuT uBeTa doHa (TaK KaK TaKoro UBeTa HeT) yyacTka
M306paXkernA, a NOMOXET BLIACHWTL 3HaYEeHMe npeabiyliero onepatopa
PAPER. Onepatopbi INK 8, BRIGHT 8, FLASH 8 BbigagyT 3HaueHufi
COOTBETCTBYWUUX aTPUOYTOB. Yncno 9 MOXET MCMoNb3oBaTbCA Kak
cpepcTeo "KoHrpacra” Tonbko AnA onepatopoB INK u PAPER. fpu
dopmmupoBaHun usetos -onepatopamu INK u PAPER HeoGxoanmo y.w-
ThiBaTb CNepyolee: uBeTa AoMkHbI GbiTo KOHTPAcTHBI APYr ARYTY; Tak,
Genomy UBETy NOAXOAAT TEMHbIE ToHa (YepHbll, CHHMA, KpacHbliA,
dMONETOBBII), @ K YePHOMY LBETY — CBET/bIE ToHa (3eneHbil, rony6oi,
Xentoii, Genuii). LiBet doHa GyAET KOHTpacTeH ygery ToHa B Kaxgoi
BbIBQAUMON MO3ULUU. =

Hanpumep, npu nNposepke pabotocnocoGHOCTH Komnbmepa MOXHO
3afycTuTe Nporpammy, (Gopmupylowylo Ha 3KpaHe AUCMNEeR useTHbie
nonocbL
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iNK 9: PAPER 8: PRINT AT @, @;: FORN TO 1994 : PRINT N; NEXT N

OtmeTum 3pecb, 4TO LUBETHOW TEneBusaop, BOCNPUHMMAR TpW
OCHOBHBIX LBETA: CMHWW, KpacHbid W 3eNeHblid, ocTansHbie ueta ¢op-
MKHpYeT fyTeM KomOuHauuu OCHOBHbIX UBETOB. ECnu nopaTe Ha oauH
Y4acTOK 3KpaHa BCE BOCEMb LBETOB, TO WX BCE Mbl HE yBuaum (Cyner
TONbKO TemHoe NATHo). OaHako Tam, rpe LBeTa YacTUYHO Haknajbl-
BATCA APYr Ha Apyra, Mbl yBuauMm LBeTOBYlo rammy. B kavectse npu-
mepa HWxe NpuBOAMTCA TakaA Nporpamma (komaHga INK nonyyeHa ¢
ucnonb3oBaHnem knasww “"CAPS SHIFT” n ”9” B E-pexume:

10 BORDER ©:PAPER @:INK 7:CLS

20 FOR A=1 TO &6 '
3@ PRINT TAB 6;INK 1;°C1C)...L3CT .RhM 18 INK SQUARES
40 NEXT A

S0 LET DATALINE—200

40 00 SUB 1000

70 LET DATALINE=210

80 GO SUER 1000

99 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 T0 5

1030 READ C:PRINT INK C;"CJ...L1"3:REM 6 INK SQUARES
1940° NEXT B:PRINT =NEXT A

1050 RETURN

Onepartopb! INVERSE n OVER He ynpaenAwT atpubyTtamu, oaHako
onpegenawT cnocob BoiBoga u3oBpaxeHnA Ha akpaH. B atux oneparopax
. UCNOMb3YIOTCA 3HaveHuA napamertpos 0 wunm 1. Hanpumep, onepartop
INVERSE ™1 o6Gecneyut BbiBO4 CUMBONA B HEraTMBHOM (MHBEPCHOM)
n3o6paxeHuu (6eflbiM Mo YepHoMy OHy, BMECTO YepHbim Mo Genomy). .
Onepatop OVER 1 obecneyvBaer pexum pacwupeHHoOro BbIBOAA,
NO3BONAIOWMIA HaKnagbiBaTk CUMBOSIbI APYr Ha Apyra, BbiBOAWTH
CcocTaBHbie CUMBONLI (CTUAM30BaHHbIE WpKdTh). Hanpumep, nporpamma
ANIA BbIBOAA MOTUYECKOro mpudrrg 6yner
10 QVER 1
20 FOR N=1 TO 32

3@ PRINT "0”;CHR#8;
A9 NEXT N

o

B atoii nporpamme ynpasnaowuii cumeon CHR$ 8 Bosepauaer
Ha ofHy Nosuumio. .

Onepatopbl INK n PAPER MoxHO mchonb3oBaTb KaK nNapamerpb!
PRINT. Hanpumep:

PRINT PAPER 6; ”X”; : PRINT "Y”.

Takum 06pa3om B 3Toi NporpamMme ToNbKo X BbIBOAUTCA Ha XENTLIiA GoH.
Tak- kak_onepatop INK (kak u gpyrue onepatopbl) He peficTByer
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B HMXHEN YacTu 3KpaHa, NpeaHasHayeHHol ANA-BBoAa KOMaHf v AaHHbIX,
TO ANIA U3MEHEHUA UBETOB 3A6Cb CAyxut onepatop BORDER "UBET™.
M3meHeHne uBeToB MOXHO CAeNaTh TaKke C MOMOLLbI0 YNPaBIAIOLNX

cumsonos CHR$ 16, ..., CHR$ 21. Mpn 3ToM HEOEXOAMMO YHUTLIBATbL
cnepyrliee CooTBEeTCTBUE: .
CHR$ 16 - INK;

CHR$ 17 - PAPER; ¥

CHR$ 18 - FLASH;

CHR$ 19 - BRIGHT;

CHRS$ 20 - INVERSE;

CHR$ 21 - OVER.

Hanpumep, dyHuua PRINT CHR$ 16 + CHR$ 9 ananoruuHa PRINT
INK 9.

Takum o6pasom, AR M3MEHEHWA UBETOB MOXHO MONb30BaTLCA
onepatopamy WA COOTBETCTBYIOWMMKM YNPaBRAKWMUMKM CUMBOSIaMK,
KOTOpHIE MOXHO CTaBWTb Kak floche Homepa CTPOKW, TBK W B KoHue
CTPOKM.

B pacwuperHom pexume [E] Kypcopa MoXHO MOMb30BaTbCA LUud-
pamn, Npu 3TOM chepyer NOMHUTL CRegyoumue pekomeHgauun. Lngpol
ot @ go 7 ycraHasnuBaiot uset onepatopa INK (knasuwa "CAPS SHIFT”
Haxarta) v user oneparopa PAPER (knasuwa "CAPS SHIFT” He Haxarta).
Mpy HaxcaTm KNaeuw C COOTBETCTBYOWMMK Ludpamu OyayT BbiBEgEHb!
cumBonbCHRS 17 u CHR$ KOJI UBETA.Ecnu B 310 BpemA Gbifia Haxxata
knasuwa “CAPS SHIFT”, To 6yayT BbiBegeHb cumeonbl CHR$ 16 u CHR$ ¢
KOZA UBETA. B cnyyae HEOGXOAUMOCTM YHMNTOXEHUA BBOAMMON
nHpopmayuu cnegyer aaxabl Haxate Knaswwy “DELETE”. Xapkre-
pUCTUKY u306paxxeHun B paciumpeHHom pexume [E]: .

”8” paer CHR$ 19 u CHR$ ¢ ~ HopmaibHas APKOCTb;

”9" naet CHR$ 19 n CHR$ 1~ nosbiweHHaA APKOCTb;

“CAPS SHIFT” ¢ "8” paetr CHR$ 18 u CHR$ @ - He Mepu.aiou;ee.

“CAPS SHIFT” ¢ ”9” paer CHR$ 18 u CHR$ 1.~ mepuawwee.

XapaKTépucTuky nsobpaxeHua B pexume Kypcopa [L):

"CAPS SHIFT” ¢ ”3” gaeT CHR$ 26 # CHR$ @ - 06biyHbliii BbIBOS;

"CAPS SHIFT” ¢ 4" paer CHR$ 26 n CHR$ 1 - uHBepCcHbii
(HeraTuBHbI) BLIBOA.

B 1abn. 25 paHbl xapaKTepucTukn n3oGpakeHuA, q>opMMpyeM0ro
Ha 3KpaHe B COOTBETCTBUM C HaxaTuem Knasuw ~1” ... 70" n pexumamm
kypcopos [K], [L], [C], [G], [E].

Paccmotpum ¢yHKumio ATTR. OHa umeer criegylowmii dopmar:

ATTR ("CTPOKA”, "CTOJIBEL")

3HayeHuA NapameTpoB (GyHKLMM aHanoruyHbl 3HaYEHW0 NapameTpoB
¢dyHKumu AT. Pesynbrat (3HaueHuA aTpubyToB ‘AfIR COOTBETCTBYIOUEH
nosuuun 3KpaHa) npepctaBnAer co6oii CyMMy uYeTbipex 4ucen:

1) 128 - sHakomecTo mepuatouiee; @ — 3HaKoMecTo 06bIYHOE;

2) 64 ~ noBbiweHHaA ApKoCTL, @ — o6blyHaA APKOCTL;

3) 8+(KOA LBETA ®OHA);

4) KOA LBETA TOHA. B

RS SR ———
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Hanpumep, 3aMucb CTPOKK CNEAYIOWEr0 COAEPKAHWUA: 3HAKOMECT!
Mepuatouiee, 06bi4HOM APKOCTH, KENTLIA GOH, CHHMI TOH
1286 + @ + 8+6) + 1 = 177
B kayectBe npumepa npuBesem TaKxe pasbuBKy aKpaHa no
waxmaTtHyio AOCKy.

S REM DRAW BLANKBOARD

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

15 PAPER BW:INK BB:CLS

20 PLOT 79,128:REM BORDER

30 DRAW 65,0:DRAW ©,-65

40 DRAW -65,0:DRAW 0,65

50 PAPER BB

60 REM BOARD

70 FOR N=0 TO 3:FOR M=0 TO 3

80 FRINT AT &+2%N,11+2%M;" ~

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

100 NEXT MzNEXT N

110 FAPER 8 g

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

PIECES

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

205 REM SET AP INITIAL POSITION

210 LEYT Bs(1)="RNBOKENR":REM LITTLE LINE 240

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

230 LET Bx(7)="PPPFPPPP”:REM BIG LINE 220

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

300 REM DISPLAY BOARD -

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

320 LET BC=CODE Bs(N,M)z INK PY, .

325 IF BC=CODE " * THEN GO TO 350:REM SPACE

330 IF BC)CODE “Z° THEN INK FB: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;CHR<BC

360 NEXT MaNEXT N

400 PAFER 7:INK ©

Onepayul ¢ 3kpaHom (rpaguka). HanomHum, yto AnA oTobpaxkeH
rpajuyeckoil uHpopmauup Ha 3KpaHe Teneeusopa MCMONb3yIOT
22x32 = 704 cumBsonbHLIE MO3NUMKM, KaXpad M3 KOTOPbIX Npegcra
nAetcA Keagpatom 8x8 Ttouek (nMuKkcenos). Mukcen 3apaetcA aByM
yucnamu. Mepeoe uncno 3apaeT KoopauHaty X (yaaneHue, B nukcen
1O NEBoi rpaHuubl 3KpaHa), a Bropoe 4icno — koopauHaty Y. B ko
noloTepe ANA  OTOGPaXEHWA uHYOpMauuM Ha 3KpaHe TeneBu3o|
ucnonsaywTcA, onepatopsl PLOT, DRAW, CIRCLE, POINT.

Onepatop PLOT X,Y oro6paxaer B usere (INK) nukcen c yKasa
HbiIMKM KoopauHatamu, Hanpumep, fiporpamma, BbiyepyuBarLan rpagu
¢yHKuuK sin X (X B nHtepsane ot 0 go 2n), Gyaer
10 FOR N=@ TO 255

20 PLOT N,B88+80%SIN(N/1268%P1)
30 NEXT N
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C nomouybio onepatopa DRAW MOXHO 4epTUTH NMHWI, 3afaHHylo
B (opme
3 DRAW X, Y -
Hayanom avoii AuHuk ABNAETCA ToyKa Tekywel PLOT-nosuumw,
Ha KOTOPOW 3aBEpWMNCA OAMH U3 Npeabigywumx onepatopos PLOT,
DRAW unu CIRCLE. To ecTb onepatop DRAW 3agaer aauHy u Harpae-
fEHUE BBIYEPYMBAHMA NMHMK, HO HE HauallbHylo TOYKY. 3aMETUM, 4TO

yCTaHOBKa HayafibHOW TOYKW B NEBbIA HWXHMIA yron 3kpaHa NpowsBo- .

ouTcA onepatopamu RUN, CLEAR, CLS u NEW.

Yeptuts NMHMKM MOXHQ B ULBETE, yCTaHaBNWBagMomM AnA uenot‘é
nosvumm (a He pNA OTRENLHOrO NUKCena).

C nomouybio onepatopa DRAW MOXHO Takxe BbIEPTUTL OTPE30K
nyru, ucnoNb3yA ANA 3TOro AONONHMTENbHOE 4MCNo, 3ajakwee yron
3TOM gyru (B paguaHax)

DRAW X, Y, A \
3pech, eciv A NONOXUTENbHO, TO Ayr'a BbIYEPYMBAETCA BNEBO,
a ecnu oTpuuarensHo — Bnpaso. Mpu A = 2n chopmupyercA nonHaa

OKpYXHOCTb. Hanpumep, ecnu 3apatb HadanbHylo Touky (50, 50) wn

KoHeyYHyio TouKy (75, 75), To Nporpamma BbIYEPUMBAHKA NONYOKPYXHOCTH
byaer

10 PLOT 50,50 :DRAW 25,25, Pl

Onepatop CIRCLE BbiyepunBaer nonHeli, Kpyr, 3agaBaemblii Koop-
AvHatamu ero ueHtpa u paguycom (CIRCLE X,Y PAAWYC).

Jllanee paccMmoTpum onepaumum C 3KpaHoM, co3faHHbiM B rpagm-
yeckom pepaktope [22]. YpoGHbim ABNAETCA rpatmueckuit pepakrop
ARTSTUDIO. U3o6paxeHne, Co3aHHOE B PERAKTOPE, MOKHO Bbirpy3uTb
Ha NeHTy marHutogoHa B Buge 6noka KogoB (aSmMHoM 6912 GaiitoB),
a 3aTem No mepe Heo6XoAUMOCTH 3arpy3uTe KoMaHaok

LOAD *” CODE 16384, 6912

Mo aToit KoMaHpae MOXHO cpa3y 3arpysuTb n3obpaxkeHue Ha aKpaH.
Ho xpaHuTb €ro Tam Henb3A. oatomy naobpaxeHne MoXHO sarpysuTeb
B NPOW3BONbHOE MECTO NaMATH W BbI3bIBATL €ro OTTyAa Ha 3kpaH C
nomolyblo Mporpammel Ha beiicuke,

OgHako M3-3a orpaHM4YeHHbIX BO3MOXHOCTEW A3bika belicuk n3o06-
paxxeHue Ha akpaHe cdopmupyerch.Gonee yem 3a 20 c. [AnA GeicTpoit
3anucK usobpaxeHuA Ha akpaHe (okonmo 1 c) HeoBxoaMMO BbINONHWTL
nporpaMmupoBaHne B MawmHHOM Kope. B mukponpoueccope Z80 pna
nepemelyeHuf 610KOB B MawwuHHOM Koae umeercA KomaHga LDIR
(ee kog 237,176). £

Huxe npuBoauTcA Mporpamma AfA BbIBOJA HA 3KpaH KapTuHKu,
xpaHaueiica no agpecy 30000 (kop 48,117). 3ta nporpamMma Bbi3bi-
BaeTCA KomaHgoi

RANDOMIZE USR 65000 (65000 - agpec nporpammbi):
10 FOR I=1 TO 12
20 READ A
3@ POKE 59999+1»A
4@ NEXT I :

5@ DATA 33+48r11751v0927117:0 5645 237,176,201 63




Ecnu B KOMMbIOTEPE XPaHUTCA HECKONBKO M306PaXEHNiH, To 3arp:
Ka HyxHoro, Hanpumep BTOPOro M3o6paxKeHuA, XpaHALWerocA No appec
37000 (xog 136,144), ocyuiecTBUTCA cnegyioumm 06pa3om: HeobxeaNM
BbinoNHuTL POKE 65001,136 # POKE 65002,144, a 3atem paTh KomaHj

RANDOMIZE USR 65000.

C uenbic 3KOHOMMM NaMATU KOMMbIOTEPA MCMONb3YHTCA onepauy
”cxaTuR”/ (koMnpeccupoBaHuA) usobpaxenuA. B kayectBe ob6partHo]
onepauun KcroNbsyeTcA Npouesypa AEKOMNPEeccUpoBaHUA  M306p;
KEHUA,

YkasaHuA. JNA peanusaumm pasnuyHbiX OCTAHOROK BbiMNOMHEHH
nporpamMmbt UCMONb3yTCA onepatopbl PAUSE, PEEK u INKEY$ [2:

B cnyyae Heob6xoguMOCTH 3a4€PXKu BbiNONHEHUA NpPOrpPamMmbi
Teuvete N TENEBU3UOHHBbIX KagpoB ucnonbayercA ornepatop PAUSE |
(N = 0+65535). Yucno 65535 coorsercTeyer 22 muH, a yucrio 0
HeorpaHuWyeHHo Gonblwomy Bpemenu. [oche ocTaHoBKM nporpa
pabota moxer 6biTb Bo3o6GHOBNEHa A0 OKOHYaHWA BpEmeHW, onpeg
nenHoro B onepatope PAUSE nyrem HaxatuA moboi Knaaumu(npo
knasuwu "CAPS SHIFT”, BbiabiBatowwei npepubauue) ‘

Onepatop PEEK wucnonbayercA B fiporpamMmax MOAENUpoBa
4acoB (NMpumeHAEeMbIX NPU PasNUYHLIX oc7aupaxax) Hanpumep, uuc
PEEK 23674, PEEK 23673 1 PEEK 23672 BuigenRioT agpeca AYeeK nams
KOMNbIOTEPa, C NOMOWLI0 KOTOPLIX Mpoucxoaut Moacuer 1/50 pon
cekyHabl. B kaxgol ua atux Aveek nogcumtoiBaeTcA cymma ot 0 po 28
Nocne pocTwxeHnA yucna 255 B nioGoii U3 AYeeK oHa cOpackLIBAETCA B

Onepatop INKEY$ (Ges aprymMeHTOB) CuMTLIBAET C KiaBuartyp
Hanpumep, Npu Haxartum Kakoi-nubo Knasuwm pesynbratom Gyal
CUMBOJI, COOTBETCTBYIOLMM 3TOW Knasuwe B pexume mapkepa < L:
WM Nyctaf cTpoka.

MNpoepammuposaHue 38ykoe. Komnbiotep cnocobeH Bocnpous
auTb 3ByKW C Nomowpto onepatopa BEEP, sanuch Kotoporo npouss
AVTCA criegyowym obpasom:

BEEP N, M

3aece N (NpogomxuTensHOCTL 3ByKa) U M (BbicoTa 3ByKa) ~ HeK
Topbie YucnoBbie BbipaxeHuA. Uncno N 3agaercA B ceKyHpax, a BbICC
Ta - B NONYTOHAX OT OCHOBHOrO TOHa HOTbI ” 10" : Npu NONOXUTENbHB
YWcnax — BbiWwe HOTB! “g0”, a NPW OTPUUATENBHLIX = HUKE HOTHI A0
Ha puc. 2.5 npueepeHLl 3HAY4EHWA HOT ORHOM OKTaBbl, MPUBA3AHHbLIE
Knasunatype qoprenuato. Kak BugHo us pucyHka, ana nonyyeHuA 6o
BLICOKMX WM GOJIEe HU3KMX HOT cnegyer npubaBuTb MM OTHATL 12
Kaxfol OKTaBbl BBEPX WM BHU3.

KomnbiaTep MOXET MEHATb ANUTENLHOCTL W BLICOTY 3ByKa (fyTe
pRefeHA nepemenHolt KEY). OgHako KomMbioTep HE CMocoGeH ofl
BPE&MEHHO WCNONHATL HECKONBLKO HOT, YTO HE MO3BONAET BOCNPOUIBOAU
emy croxHbie MENoguM.

B 3aKfioyeHWe npuBegeM HECKONLKO Mporpamm, BbINONHALY
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poOCTYyIe MenNoauio. Hanpumep, pparMeHT nporpammbl, MCNONHAKWEH
nocnejoBaTeNibHo HOThl 40 NPeaensHO™ BbICOKOM, byaer
FORNs= @ TO 1900 :BEEP .5, NEXT N

3va nporpamma 3aeepuwuTcA coobuieHnem o6 owwbke "B,

b PEb b corvbirg b |Cnp PEb \MKp
AR # 00 # | pE# DA # (Cons#] Aq # 20 | oe#
-2 Ui FES sle6 | 3|5

A | cn \go | PE | mn | oA |coab| As | Cu | 40 | PE | MH

Jl-rlo 214 |5 |79 |17{rz|14|6

Puc. 2.5. Hotbi 00HolU 0KTaebl U Ux copTeerTcTeue -mcnoeuM
8bIpaXEHUAM

Mporpamma, ucnonﬂnnmaﬂ rammy AO—MMHOp, MCNONb3YET YUCTbIe

HOTbI OT CpeAHero "no” po BepxHero “po™

10 BEEP .5,0:BEEP .5,2,BEEP .5,4:BEEP .5,5:BEEP .5,7:
BEEP .5,9:BEEP .5,11:BEEP .5,12:STOP
STymenomo MOXHO cpenaTb GoNee ecTEeCTBEHHoN clesylowmum
o6pasom: '
20 BEEP .5,0:BEEP .5,2.039:BEEP .5,3.86:BEEP .5,4.98:
BEEP .5,7.02:BEEP ..5,8.84:BEEP .5,10.88:BEEF .5,10.88
, BEEP" .5, 12:8TOP Py
MoxHo cpenat, Knasuatypy Kommbiotepa Knasuwamu My3blKanb-
HOrO MHCTPYMEHTa, BLINONHUB NEpeKiioyeHne
POKE 23609,255
3pecb uucno 255 onpepenser NPOROIKMTENHHOCTD HAaXOXKAEHWA
KOMMbloTePa B 3TOM COCTORHUM.
My3biKy MOXHO TaKxe BbIBECTM Ha BHEIWWHWE yCTpoiCTBa, Nogknio-
yaembI€ K BbixoHbIM pasbemam "MIC” u "EAR” [22].

234, Metoanl 3auThi NPOrpaMm

3aiyura NporpaMM COCTOMT B MCKITIONEHWM BO3MOXKHOCTH NPOCMOTPA
TeKCTa NPOrpammbl W BHECEHWA B HEro M3MEHEHWi NoNb3oBarenem,
He ynofIHoMOYeHHbIM Ha 3TO aBTOpOM nporpammsl [25].

MetopoB 3awuThl NporpaMmbl CYULECTBYET O4YEHb MHOrO, HO Mbi
pPaccMOTPUM TONMBLKO OCHOBHbIE MPUHUMMLL MOXHO BbLIGEMUTE TPU
HanpaBneHuA.

1. VicKMounTe  BO3MOXHOCTb OCTaHOBKM  (NpepbiBaHuA) pa6oTe!
fiporpaMmsl,

2. icknoynTs BO3MOXHOCTL nogayn Komakgasl LIST pfiA pacneyarku
TEKcTa Nporpammsi.

3.Caenatb AMCTUHI NPOrpaMMbl HEYMTAEMbIM.

3 Boposuk . 65




VcknioveHne BO3MOXHOCTW OCTAHOBKM MPOrpamMmmel

lNpexpe Bcero HEo6GXoAMMO cAenatb NporpaMmy aBTOCTapPTYIOLE
c0 CTPokM N. 3T0 OCYWECTBNAETCA NPy BoIrPy3Ke NPorpaMmsi KOMaHAQ
SAVE "uma” LINE N. Tenepe nporpamma nocne 3arpysku Gyger ca
cTapToBaTh C yKasaHHo# cTpokn N. OgHako oHa MoxeT GbiTb OCTaHQ
neHa KomaHaoih BREAK wunu no coobiyeHunio o6 owmbKe,

Otknmiounts Knasuwy "BREAK” moXHO, €chu B CTpOKe, C KOTOpQ
fIPOUCXOAUT aBTOCTaPT, NOMECTUTL KOMaHAy

POKE 23613, PEEK 23730-5.

Ecnu nporpamma XOpowoO OTNaXEHa, TO OCTaHOBKy NO owunb

MOXHO MCKMounTb. Heobxoaumo umertb B Bugy, Y4TO 4aiie Bcero np

BCKPBITMM MPOrpammbl CO3HaTeNbHO BHOCAT OWWOKY BO BPEMA MCMO
HeHuA onepatopa INPUT. Hanpumep, ecnu nporpamma Tpebyer o
NoNb30BaTeNA BBECTM KaKoe-NMGO 4uCNo, OH COo3HATENLHO Haxuma
Ha Knaeuwy ¢ Gyksoii. lporpamma ocraHasnueaetcA ¢ coO6uLEHN
VARIABLE NOT FOUND. Mo3Tomy He pekoMeHLyeTCA NpUMEeHATL onepar
INPUT, a opraHusoBatb onpoc KnasuaTtypbl Ha ocHoBe dyHKummn INK

Ecnu B8 cCTpoke aBToctapta MOMECTUTb  Hukenpusese
KomaHpbl, To Npu nonubitke caenare BREAK unu npu nossnexwu ownG
nporpamma Gyaer copacbiBaTbeA

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

NpumepHo TOT e apdeKT gaeT NomeweHue B cTapToBOM CTPOK
komaHasl POKE 23659,0 .

OpgHvM 13 cnNoco6OB OCTaHOBKWM aBTOCTapTyiouied Mnporpami
ABAAGTCA UCNONb30BaHWe Npu 3arpyske KomaHasl MERGE “umA” Bmec
LOAD "umA”. Ecnu Bawa nporpamma umeer pasvep Gonbwe 7K,
3alUTUTL €€ OT ITOr0 NPUEMA MOXHO, €CNu Nepej BLIrpy3Koi Noga
chegyiowue NpAMbIE KOMaHabl:

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

Jpyro#i cnoco6 3awutel o1 MERGE: nepeg BbIrpy3KoW Mporpamn
Ha NeHTy gatb NoXHy uHpopmaumio o Tom, yTo AKOGLI, NepBanA CTPOK
Baiueit nporpaMmbl MMEET ypeamepHo Gonbluylo ANMMHy. 3TO Aenaerc
NpAMOA KomaHpgoi

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

OTtKnioyeHne KomaHgpl LIST 2
JNA pOCTWKEHWA 3TOW uenu nepeoii CTPOKoW Nporpammbl HyxH
sBectu 1 PEM, a nepeg Bbirpy3koi Nporpammbl Ha NEHTy aatb NPAMY
KoMaHgy:
POKE (PEEK 23635 + 256 * PEEK 23636), 100.
~ Tenepb nporpaniMy MoOxHO 3anyckate (Mo KomaHge RUN),
yuTaTh Henb3A,

Kak cgenatb TEKCT Nporpammbl HEYUTAEMBIM

Npocreiiwmii  npuem, NpUMEHAEMbIA B0 MHOrMX nporpamma




COCTOMT B TOM, 4YTO YCTaHaBNMBaOT OAMHAKOBLIMKM LBETa CUMBONOB
(INK) u doHa (PAPER). Hanpumep: 10° INK 7 : PAPER 7.

B Tex mectax, rge nporpamma AoMKHa cCaeniaTh BLIBOA Ha 3KpaH,
B onepatope PRINT BCTaBfAiloT B KayeCcTBE BpeMEHHbIX MpaBusibHbIE
yeera

20 PRINTINK O ; ”coobuwenue”. .

Jpyroi cnoco6 cocrouT B wcKaxe€Huu Habopa CUMMBONOB NyTEM
3aiaHuA  “(anblmBoro” 3HayeHWA cuctemHol nepemeHHoii CHARS.
Hanpumep: ?

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

Ecnu xe agpecoBars cuCTEMHyto RepemeHHylo CHARS B 1€ o6nacTu
namATty, rge Booblwe Huyero Het, Hanpumep POKE 23607,200, o Bce
cuMBOJIbI BYAYT BbIrfAfeTb Kak npobenbl, u Ha 3KpaHe BOOOWE HUYEro
He 6yger. Ho Hapgo He 3abbiBath Nepep BcAKum onepatopom PRINT
BKIYaTL MCTMHHOE 3HaveHwe CHARSu Boiknioyats ero nocne PRINT.

Ewe oguH peryfnApHO UCMoNMb3yemblii NMpuem COCTOMT B OpraHu-
3aumy “HyneBoi” CTPOKM, KOTopaA peasibHo MCMONHAETCA NpOrpamMmMoi,
HO HEe moxeT ObiTb ypaneHa npu pepakTupoBaHuu. Y“robbl nepsan
CTPOKa cTana Hyneeo#, AocTatoyHo patb KomaHpy: POKE 23755,0:
POKE 23756,0.

2.4. Pabota c KOMMNbLIOTEPOM

2.4.1. Pasvemnl

Ha ¢upMeHHbIx KomnbloTepax “CriekTpym-48” ("ZX-Spectrum-48”)
u “Cnektpym+” ("ZX-Spectrum+’) pacnonioxeHbl Ha 3agHed naHenm
cnepyiowme pasvemsl [15, 22, 23, 24];: \

EAR - an1A NogkNioyeHUA marHuTodoHa Npu 3arpyske nporpamm;

MIC - anA nogknyeHua marHWTogoHa Npu BuIrpy3ke Nporpamm;

v - AR TNOAKMIOYEHWA TENeBM3opa Yepe3 aHTeHHbih BXO;

9VDC - anA nogknioyeHuA BHEWHEro 6rioka MuTaHuA.

Kpome Toro, Tam xe pacnosioxeH 54-KoHTaKTHbI Kpaesoit pasbem
ANA NopKMoyeHnA neputepuiiiblix ycTpoicTe. Ecnu y Baweit NOBM Her
nepugepun, TO 3TOT pasbem cCnegyeT 3aKpbiTb (Hanpumep, 3aKneuTb
NUMKoOM NEeHTON), TaK KaK chyyaiiHoe nNoNagaHue MeTaIuyeckoro
npegMera Ha KOHTaKTHble AOPOXKM BO BpemA paboTbl “KomMbloTEPa
MOXET NpUBECTU K BbIXOZY €ro M3 CTPOA. Hemb3A NogKMuyath Nepu-
(hepuitHbie ycTpoiictBa K' pabotaiowemy KoMNbloTepy, Tak Kak Bce
wuHel y NOBM “Cnektpym” HebyhepuanpoBaHbl.

B komnbioTepax “Cnektpym+128” u "Cnektpym+2” Kpome aHTeH-
HOro BbIXOAA MMEETCA Takxke W Bbixog RGB, Kotopbii chyxut anA -
nogKNioyeHnA K RGB-MOHMTOpY unu Ha BbixOg UBETOBLIX ycuiutened
Tenesusopa. .

Oco6eHHOCTN € 6GOMbWMHCTBA CamoOfesNibHBIX  KOMIbITEPOB
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COCTOAT B TOM, YTO OHM HE UMEeKT 54-KOHTaKTHOro KPaeBoro pasbem
(eBMLY OTCYTCTBUA W [OPOFrOBM3HbI NepudepuitHbix  yCTPOMCTB
pasbembl EAR u MIC y Hux coBmeuweHbl B opuH (obbiyHo gnA 3
uener NPUMEHAIT 06bIKHOBEHHLIE BLITOBbIE 5-LITHIPLKOBLIE Pasbemb),
Ha TENeBsusop BLIBOJATCA curHanet R, G, B u cutixpocmecs. Kpome Torg
rpegycmaTpuBaiT pasbem U ANA MOAKMoNEHUA [KoicTuKa (0BbIyNy
KEMPSTON).

2:4.2. TlopTul

KomnbloTep MOXET CyMTbIBATL HEKOTOPYIO MH(OPMALMIO U 3anuc
BaTb €e B CBOI0 OfepaTuBHyl NamATb Mo KomaHgam PEEK n POK
Bca namats Komnilotepa, v N3Y, u 03Y, npeactaBnAeTcA COBOKYNHOCT
appecoB ot @ po 65535, kaxabit U3 KoTopbix agpecyer oauH 6

Takum xe cbpasom MoXHO aapecoBats v ewe 65536 agpece
Ha3biBaeMbIX NOPTamMy BBoga~BLIBOAA. OHM MCNONb3YIOTCA NPOLECCOPO
ANA CBA3W C KNaBUaTypoi v NPUHTEPOM U MOryT yNpaBRATLCA ONE|
Topamu beiicuka IN u OUT. -

Onepatop IN aHanoruyen oneparopy PEEK : IN ADDR. OH wucno!
3yeT Of\UH apryMeHT — agpec nopra, u NO3BONAET cyuTaTh oauH GailT |
yKasaHHoro nopra.

Oneparop OUT nogo6er onepatopy POKE : OUT ADDR VAL
OH 3anucbiBaeT yKasaHHbie fanHbie {VALUE) B 3asaHHbIii NOPT BLIBO

M3BM “Cnextpym” onepupyer C WeCTHaguatblo PA3PAZHBIN
aapecamm, KOTopble 0BbiHHO 0603Ha‘IaIOTCﬂ 6ykeoit A : A15, A14, A13,
Al AO. [
Mnapwwe 6uthl appeca AG , A1, A2, A3, n A4 UMEIT oYeHb BaXKH
sHaveHue. Kak npaeuno, oHu ycraHosneHbl B 1. Ho echu xoTA 6b1 0f
13 HuX B @ , To 310 NpeanuUchHIBAET KOMMbIOTEPY HEKOTOpLIE AECTB|
He 6onee yem oguH U3 3TUX NATK GUTOB MOXET GbiTh YCTAHOBIIEH B

‘Butbl A6 ¥ A7 UrHOpUpYIOTCA, TaK 4YTO, ECIM MONb30BATENL 3HAKC
C 3NEKTPOHUKOM, TO MOXET WCMONbL30BaTL UX MO CBOEMY YCMOTpE

Butol A8, A9 uchonbaylTcA uHOrga ANA NONyYeHWA  [OMO
TeNbHON uHbopMaumm.

MHqupmauuonuuﬁ 6aitt (paHHbie) obosHaumum Gyksoi D : D7,
D5, .01 D@

Tenepb npeacTaBum CNUCOK agpecoB noprtoe. MmeercA u.enbm D
BXOAHEIX aApecoB AJIA YTEHWA C KMaBuaTypbl, 8 TaKXE MarHMTogoH
(pasvem EAR). Cama Knaeuatypa pasbuta Ha 8 nonypagos no 5 knae

B pAay:
IN 65278 cuutbiBaeT pAgoT  “CAPS SHIFT” go “V”,

IN 65022 cCuMTLIBAET PAR OT "A” 1o "G”,
IN 64 510 cuuTbiBaET pAg OT "Q" g0 "T",
IN 63 486 cuuTbIBAET PAR OT "1" po "5,
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IN 61438 cuuTbiBaET pAA OT ”@” po 67,

IN 57 342 cuuTbiBaEeT pAg oT "P* 1o "Y”,
IN 49 150 cuuTbiBaET/PAA or "ENTER” go "H”, ;
IN 32766 CuMTbIBaeT pAg ot ”SPACE” po "B”.

3w agpeca MoryT OGbith BbiMMCNEHbI M3 BbipaxeHuR [15, 22]:
254 + 256 « (255 - 2 ++ N), npu N, npo6eratouiem ot @ no 7.

B Gaiite, cuntaHHom c knasuatypel, 6uThl 0T D@ o D4 cnyxar anA
0603Ha4yeHnA NATU Knasuw B faHHoM nostypaay. Mpusem 6ut D@ - anA
KpaiiHel Knaswuiwu, a 6ut D4 - pnA-ToMw, 4TO Gnuxe K ueHTpy. Ecnu oguH
u3 3Tux 6MToB HaxoautcA B @, 310 3HAUWT, YTO COOTBETCTBYHOLAA emy
KnaBuwa Haxata. but D6 M3MEHAET cBoe 3HayeHue Mpu YTEeHWn C
pasbema EAR.

BeixogHoit nopt 254 otBegeH nog rpomkoroBoputens (D4) u pasvem
MIC (D3), a Takxe ycraHoBKy useta (D2, D1, D0 ).

Nopt 251 obecneunsaeTr cBA3L C NPUHTEPOM Kak ANA YTEHWA, Tak
¥ ANA 3anUcu (YTeHue — pNA NPOBEPKU FMOTOBHOCTU NpUHTEPa K pabote).

NopTbi 254, 247 1 239 ncNonb3ayTCA ANIA CBA3N C AONONHUTENLHBIMY
ycTpoiicTBamu (MuKpoapaiie).

2.4.3. NpuHTepsl U ux NOAKIIOYEHHE K KOMNbLIOTEPY

Hanbonee xenaemoe nepugepuiiHoe yCTpoircTBO, O MOAKMYEHUM
Kotoporo mepTaer GonblnMHCTBO Mofb3oBartenei, - 3to MNpuHTEp.
OTMETUM, 4TO K KOMNbITEPY MOXHO MOAKMIONMTE NpaKTuyecku Nw6oin
NpuHTEP, HO MNpKU 3TOM MEryT BO3HWKATL T€ WU WHbIE TPYLHOCTH.

Npexpe BCéro Hapo, onpepenutb ANA KaKux Uenerd OH HyXEeH.
Ecnu 'ocHoBHOe HanpasnieHve NoNb30BaTenA — NporpamMupoBaHue, To
MOXET MnopciiTH HEeBoNbLWOoK Yy3KoneyaTHb "ZX-printer; Koropblii Noa-
KMIQYaeTCA K KPaeBOMYy pa3bemy KomnbloTepa 6€3 Kakux-nmbo uHTep-
(elicoB n He TpebyeT HMKaKoro NporpammHOro O06ECNEYeHuA ANA pa-
6oTbl (Bce yxe conepxutcA B M3Y Komnbiotepa). Takol NpuHTEP umeeT
wupuHy GymaxHoi neHtol 10... 13 oM 1 BoiBogut 32 cUMBONA B CTPOKE.
OH TaKxe MOXET BbiNTONHATL FpaduYecKylo KONuo aKpaHa. XoTA KayecTso
neyartu panexko He ugeaNbHoe, Takue ycTpolicTBa CpaBHUTESIbHO AELeBb,
npocTbl M yao6Hbl B paboTe ¥, €cnn ux NPUMEHATs B OCHOBHOM ANA
pacneyaTky TEKCTOB NporpaMm Wik peaynbTaToB PacyeTos, OHK BMoJHE
COOTBETCTBYIOT MNOCTaBMEHHbLIM 3ajayam. -

HauGonee pacnpoctpaHeHb 4 Mogenu Takmux npuxtepos [15, 22, 23]
1o “ZX-printer”, “Alphacom 32”, "Timex-2040", "Seikosha GP 50 S”.

»ZX-printer”~ craHgaptHoe ycTpoicTtBo. fevaTb BbINOMHAETCA Ha
anioMuHU3MpoBaHHo! pynoHHoW Gymare. KayectBo nevwatu Hauxygwee
u3 3tux 4 Mogenei.

”Alphacom 32” u "Timex 2040” — NpaKTM4ECKN UAEHTUYHBL OHK
paboTanT co chneuuansHol TePMOYYBCTBUTENLHOW Gymaroit u nonyyunu
WMPOKOE pacrpocTpaHeHue.
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”Seikosha GP 50 S” ~ BuinyckancA B ANoHuu. OH UMEET 3CTETUYHE
ovsaiH U Haunyviwee Kavyectso neuatu. bymara — o6bl4HaA pyfoHHa
wipuHoii 13 cm. NpuMeHAETCA y3KaA KpacAwaA NeHTa.

Ecnm HeoGxoaumo NoNyYeHUEe KayecTBEHHbIX JOKYMEHTOB Ha nucTa:
cr/aHgaptHoro topmara, To cliegyeT uUcnofb3osars MNONHOGOPMATHBI
NpuHTEp, BbINYCKaEeMbIi ABYX TWUMOB: TOYEYHO-MATPUYHbIE NPUHTEPbI
NPUHTEPLI TUNA "pomaluka”. QTAnyne 3Tx NPuHTEPOoB (ApYyr OT ApYr
3aKNIOYAETCA B KOHCTPyKuMM NevaTanwero anemeHta. B nepesom chy-
yae — 3To Habop Uronok, OCTABNAIOWMX YEPE3 KPacALLyIo NEHTY
Hbili oTneyaTok Ha Oymare. W3 Toyek cknagewiBaetcA usobpa /
* cumBona. B npuHTepax BTOPOro TuMa Nevatalwme NuTepsl 3akpenne
Ha BpawWalowWwemMch npopesHoM aucke (“pomawke”). 3TOT QUCK MOX(
6biTb CMEHHBIM ANA 3aMeHbl HabBopa nuTep. -

MatpuyHbie NpUHTEPLI 3HauuTenbHo ObicTpee paﬁo'ram Mory
rmbko (NMperpammHo) NepecTpauBaTbCA C OAHOrO Buja wpudTa H
BPYroi, Ho No KayecTtBy Me4aTu TOMBKO Camble Nyywne nU3 HUX MO
NpubaMXaTbCA K NpuHTEPamM TuNa “pomaluKa”. ]

B ocHoBHOM MpuHTEpPBI ”poMalka” NPUMEHAKTCA B TEX CRyvas
Korga wumeetcA HeobxoaMmocTb B 60/bWOM KONMMYECTBE [OENROBC
nepenucku M Kayectso HaneyataHHOFO JOKyMEHTa CBUAETENbCTBY
06 ypoBHE npeacTaBuTensCcTBa. Hapgo Takke OTMETUTb, YTO Bblja
rpaguyeckux n3obpaxeHuii Ha nNpuHTEpax 3TOro TuNa WCKIloyel

Hanbonee ru6kum N MHOroyHKLOHANbHLIM YCTPOUCTBOM ABY
€TCA TOYEYHO-MaTpU4HbIi npuHTep. OCTaHOBUMCA Ha 3TUX YCTPOMCTS
M OTMETMM, Kakue BOMNPochbi Hy)KHO ANA ceGA pewnts, npexae
npuobpeTtatb TaKoi NpuHTEp.

Tun ucnonb3yemo2o uHTepfeiica. CywecTByOT \4Ba OCHOBHE
meroaa obmeHa uHhopmMauuein mexay Komnoiorepamu u nepudepuiib
ycTpoiictBamn - napannefbHblii M nocnegoBatenbHbiid. lpu napa
nenbHom nNopknioyeHun Bece Butel, coctasnAwme 6aiT NocuiNKyu, nep
AAITCA Of4HOBPEMEHHO MO MapanfenbHbiM WrHam gaHHbix. Mpu noch
nposatenpHoM - Gaiit nepegaetcA Gut 3a Gutom o ovepeam. Mcro
4YECKM 3a uHTEpdEcamy, peanusylwmmn napannensHblii Merog nNepe
Jauy, 3aKpenunoch HaspaHue ”LIeHTPOHMKC”, a MocneposarefbHbii
RS-232. 5

BonbWWMRCTBO COBPEMEHHbIX KOMMbLIOTEPOB WMMEI0T BCTPOEHHb
nHTEpdelrcHbI NMOpT TOro uin uHoro Tund (a Hepeako u oBoux). OpHak
N3BM “Cnektpym-48" ero He umeer. HaubonblLiee “pacnpocTpaHeH

. onyyunu cnegyowme moaenu nHrepgeiicos [22, 23):
“UHTeppeiic-1” - nmeer nocnegobatenbHbii Nopt RS-232, kK KoTopoMm!
MOXET MOgKMoyaThCA MPUHTER, UMEIUWMA TaKoU XK
nHTepgeiic. Hukakoil NporpaMmHON NOBAEpXKu ITC
vHrepdeiic He Tpebyer, oHa HaxogutcA B ero M3)
ZX-Lpnint” — 3TOT uHTEpdeinc MoXeT HacTpamBaTbCA U nopaepx
BaeT annapatypy Kak ¢ uHtepdeiicom “LieHTpOHMKC
TaK n ¢ RS-232.
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“Tasprint” - uHTepdeiic Tuna "LleHTpoHuKC”. TpebyeT anA cBoel
pabotl  cneuuanbHoi  nporpammbl  (apaliBepa).

*Kempston-E” - wuHTepdeiic TMNa “LIeHTpOHMKC”, TaKkke Tpebyer
ApaiiBepa. 4

Komnblotepbl  “Cnexktpym+128” u ”Cnekipym+2” umenT yxe
BCTPOEHHbI NopT RS-232. 3ato oHu He moryT pabortate ¢ ZX-NpuHTe-
. pamu, TaK Kak obnacte Oydepa NpuHTEpa Tam 3aHATa KONONHUTENBbHLIMM
CUCTEMHBIMU MepemMeHHbIMU. I XOTA CywecTByT NporpamMmHbie nNyTu
yCTpaHEHWA 3Toro HepocTaTka, Ho Mcnofib3oBath 3TOT NOPT 3aTpyAHU-
‘TefIbHO, TaK KaK oH NoppaepxusaeTcA Tonbko B pexumve 128 K a Gonb-
WUMHCTBO NpuKNagHbix Nporpamm (TEKCTOBLIE pepakTopsl, rpaguyeckue
pepaKkTopbl U T. g) pabotanTt B pexume 48 K.

.PaccMoTpMM OCHOBHbIE XapaKTepUCTUKU K pexumbl  pabotsl
NPUHTEPOB.

Hanuyue OdononHurenbHo2zo Habopa 3Hakos. [Janeko He Bce
UMIOPTHBIE NPUHTEPLI MMEKT BCTPOEHHBI PycCKui Habop 3HaKos.
Haunyywmve mopenn umenT BO3MOXHOCTL 3arpy3ku wpudrta or -Kom-
neloTepa.”

lpumeraeman bymaza. HekoTopble NPUHTEPLI MCNONL3YIOT TEPMO-
6ymary, 4To co3paeT olyTuMblie HeyaobcTeBa B CBA3W C OTCYTCTBMEM
ee B WwupoKoii Npogaxe. Kpome Toro, Kayectso nesatn B aTom chyyae

He 04€Hb BbLICOKOE.
Kpacrawas neHra. MHorue npuHtepel pabotaioT ¢ NeHTol, Haxoas-

weficA B CneunansHbix HepasbopHbix KacceTax, 3710 yao6HO Npu cMeEHe
NeHTbl, HO MOXEeT NOoCTaBuTb NoNb3oBaTend B TpyaHoe NOfloxeHue,
€ciM JOCTyNa K TaKuM KacceTam y HEro HeT, a NpUMEHEHWe obblyHoM
NeHTHI  Ha KaTylwkax HEeBO3MOXKHO.

Ckopocte nevatu. Ecnu npepnonara€TcA UCMONHEHWE MHOrouuc-
NEHHbIX KONWA JOKYMEHTOB, TO 3TOT NapameTp MOXEeT ObiTb BaXHbIM.
O6bIYHO  TOYEYHO-MATPUYHBLIA  NPUHTEP WUMEEeT CKPOoCTb  Nevatw
80...100 3H/c. Mo 3atomy NapameTpy MOXHO CyauTb O COBEpLIEHCTBE
TOW WM nHol Moaenu NpuHTepa. Hamnyywue ns HUX UMEKT CKopocTb
neyatu cebiwe 180 3wW/c. |

Konuyecteo uzonok e neyatawuweli zonoske. Kak npasuno, npuHtep
cpeaHero kayectBa umeeT 9 uronok B neyarawuwieit ronoeke. Hambonee
COBEPLLUEHHBIE MOAENM UMEIOT A0 24 UronoK.

Hanuyue pewuma NLQ. Pexxium NLQ (NORMAL LETTER QUALITE)
obecneynBaeT Neyatb cMMBONamu, Mo KayecTey Npubmwkalowmmmch K
CTaHaapTHOW NUWYLLEA MawnHKe. TaKol pexum UMEETcA paneko He y
BCex NpuHTepos. fevats B 3TOM pEXuMe BLINONHAETCA 3HAYUTENHHO B
MepNieéHHee, 3aTto OH NO3BONAET MonyyaTb [OKYMEHTbI BbICOKOro
Kayecrea.

Koobl ynpaeneHuA npuHtepom. TPUHTEP MOXET He ToNbKo pachne-
yaTbiBaTb TEKCT, KOTOPLI NOCTYNaeT B HEro M3 KomnbloTepa, Ho u
BLINOMHATL  JONOMHUTENBHO UENbIi PAL  cReurduyeckux  percTBui
(NopyepkmBaTh TEKCT, NepeKknioyaTbcA ¢ opHoro Habopa 3Hakos Ha
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" Apyro#, M3MeHATL pasmep wpuTa, BLINONHATL NeYaTs ABOIWHLIM YAapo
M euwe MHorue apyrve JeicTBuA). AT pPEexumbl MEPEKIIOYAIOTCA |
nomMoLblo  ynpasnAlwmx Kopos, KOTOpPbIE B HyxHbix MeEcTax BCTal
nATCA B TeKcT. Kak npasuno, ynpasnAiowyme Kogbli COCTOAT U3 NoCheAe
BaTeNBHOCTH KO0B, HayuHalwmxcA ¢ cumeonia 27 (ESCAPE), noatomy
4acTo Kogbl ynpaefigHWA npuHTEpoM HasbiBawT ESCAPE-Kopamm
B 3aBucumocTu ot Toro, KakomMy Kogy Kakoe peiicTBue NpuHTEpa coo
BETCTBYET, pasnuualoT HECKONIbKO cTaHaapToB 3Tux Kogos. HauGone
WMPOKO pacnpocTpaHeHa cucTema kogoB ¢mpmbel Epson . B 3asy
CHMOCTM OT TOro, MOAAEPXKMBAET S NPUHTEP 3TOT CTaHAapT Koao
OH MOXET BbiTh unn He BuiTh Epson-coBmecTumbiM. XenarensHo, YTobbl
TaKkaA coBMEcTUMOCTb Obifla, Toraa MoxHo pacnevarsbiBate NOArOTQ
NEeHHbIe JOKYMEHTLI HE TONbKO Ha CBOEM NPUHTEPE: 3To TaKxe ynpocT ‘
3ajavy HacTpoiku hupmeHHbix Nporpamm Ha paboty ¢ NpuHTEPOM, Ta
KaK OHM, KaK MpaBuio, roTOBATCA B pacyeTe Ha EpSon-coBMECTUMBbIE
NPUHTEPbI. .

DIP-nepexmoyarenu. 3t nepekoyateny cnyxar AnA  3afaHu
onpeaeneHHbIX pexumos paboTbl NpuHTepa. MHorve ux GyHKUMK aye
NMPYIOTCA M MOryT GbiTh M3MEHEHbI KOaamu yNPaBAeHWA NPUHTEPOA
(o KoTopbix yx€ rosopuioCb Bbllwe), HO T€ YCNOBWA, KOTopbie 3aaal
3TMMKU NEepeknoyaTenimm, ABNAIOTCA UCXOAHBIMW B MOMEHT BKIONE!

‘' NpuHTEpa. Yem ux 6onble, Teém 6OoNbLWE BO3MOXHOCTEN MMEET NPUHTE
HopmansHo ux aomkHo 6biTe NOpAaKa 24 WTYK,
" byiep npunTepa. TIpuHTEP AOMKEH MMETH ONpPeeneHHbili obbel
cBobGogHOV onepatuBHOW NamATW, rae OH pasmewaer uHdopmauul
nocrynaouyic 0T KoMNbloTePa, W BLINONHAET Haj Hel npeobpasoBaHi
nepes BLIBOAOM Ha nevats. IMeHHo _Hanuyne Oytepa NosBonAeT npu
Tepy, Hanpumep, Neyatatb Npu oBpaTHOM MPOXOAE roNoBKM (cNpaE
Haneeo), 4To BABOE MOBLIWAET ero OwicTpopeicTeune. lMpu Hanuyy
AocTatoyHo emKoro Bydepa KomnbloTep oyeHb ObICTPO MOXETL Nep
6pocuts B Hero BbiBoguMYl0 MHOPMaUMo, ¥ MONb30BATERb MOXE
Harnpumep, rotoBuTb K MevaTtn ovepeaHoii. 6MoK, Noka MpUHTED BEf
neyatb. Ecnu xe emkoct Gydepa mana, KOMNbIOTEPY MPUXOAUTCA B
BpeMA NopsarpyxaTte Gytep, u ANA Apyrux ueneli ero wcnofb3oBal
yxe Henb3f. JInA GonbuMHCTBa NPaKTUYECKUX 3ajay eMKOCTb Byher
nopAgka 0,5 K noctatoyHa, Ho nyywe, ecnu oHa Gonbuwe 2 K, " Haunyy
LWre MOZENV NPUHTEPOB MMEIT eMKoCTb Bydepa 6onbe 4K, :

- Bubibop TekcToB020 pedakTopa. TEKCToBbie pepakTopbi NpeaocTae:
nAT Haubonee ypobHble ycnoBuA anA paboTbl ¢ NPUHTEPOM, NOITOMY
npeanonaraf NoaKNYeHne NPUHTEPa, Hapo UMeTb B BURy u Heobxop
MOCTb HanuuuA pepaxtopa. Haubonee wupoKo pachpoCTPaHEHbI pas
nnyHbIE BepcuM TekcToBoro pesaktopa TASWORD [15, 22). dra npor
pamMma oTnMYaeTcA NpocToToi B pabote, NpesocTaBNAET BO3MOXHOCT
n306paxeHnA Ha aKpaHe Kak 32 cMMBONOB B CTPoKe, Tak u 64. Nmeel
HECKONbKO KOAOB YNpPaBfEHWA MNPUHTEPOM, KOTOPbIE BCTaBNAITCA
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TEKCT B Buae cumeosioB GnoyHol rpaduku. JlocratoyHo Npocto nepe-
AenbiBaeTcA Ha paboTy ¢ pyccKum unu apyrum wpugTom. .

Haunbonee cosepweHHbiM U rubkum AenAeTcA pegaktop THE LAST
WORD 2. Cpegu nporpamm anA GuITOBbIX KOMMLIOTEPOB NobbIX Mogenei
TPYAHO HailTK cpaBHUMbLIK C HUM MO BO3MOXHOCTW. OH MOXET BOCNPO-
U3BOAUTL TEKCT Ha 3KpaHe B pexwumax 40,48,60 n 80 3HakoB B CTpOKeE.
Nwveer o4eHb yao6HOE MEHIo HacTpolKu ycnoBuii Nesaty, oBwmpHbin
Habop onepaTtopoB ynpaBneHuA NPUHTEPOM, KOTOPLIH K TOMY X€ MOXET
rubko nepectpausatbCA 6€3 Bbixoga W3 Nporpammel. iMeeTr BCTPOEHHbIH
Talimep v KafbKyfIATOp, CPeACcTBa Moucka VHpOpMaLUM U MolHbIE
cpeactBa AnNA ohopMNIEHUA TEKCTa M COCTaBNEHWA pPasNuyHbiX AOKY-
MeHToB. TaKxe K Hemy NpuiaralwTcA AONOMHUTEbHLIE dainbl (Naket
nporpamm), NO3BONAIWME NEpeHacTpouTb penakTop Ha paboty B
AUCKOBbIX orepalmoHHbix cuctemax "TR DOS”, "OPUS”, "GORDON” wu ap.

EcTb y HEero n BoaMoXHOCTb paboThl C TEKCTamM, BbINOSIHEHHLIMKY B
APYyrux pegaktopax u 6asax gaHHbiX.

MNpaBga, ata nNporpaMma 3HAYUTENbHO CMOXHEE B OCBOEHWWM MO
CpaBHeHuio ¢ peaaktopamu TASWORD u umeeT goctaTtoyHo 0obbemHyio
MHCTPYKumio no paborTe.

24.4. PaGora ¢ MarturogoHom

ModkmoyeHue k mazHuTogdioHy [15, 22]. Kak yxe rosopusiock Bblle,
ANA CBA3N C MarHUTOPOHOM (UPMEHHbIE KOMIBLIOTEPLI WMEIT ABa
pasbema EAR (ana 3arpyskun) u MIC (ana soirpyskm). lNpuvem reesgo MIC
KOMMNbIOTEPA COEAWHAETCA C MUKPOGOHHBIM BXOAOM MarHutodoHa,
a rHespo EAR - ¢ BbixogoM marHutodoHa, npegHasHayeHHbim AnA
NOAKMIOYEHNA HayWHMKOB. 3€Ch CNefyeT OTMETUTL, YTO MPK BbIrpy3ske
nporpaMMbl Ha fleHTy 3arpy3oyHblii wHyp EAR pomxeH 6bitb 06A3a-
TENbHO OTKIIOYEH, B MPOTUBHOM Cllyyae Npou3onaeT 3aKoNbluoBbiBaHWE
curHana u sanuce GyaeT ucnopyera. 3To orpaHuyeHne He pacnpocTpa-
HAETCA Ha GOMbLWMUHCTBO CaMOAENbHLIX KOMMNbLIOTEPOB, Y KOTOPbIX Uenu
EAR u MIC aneKtpuyecku pasopBaHbl. Kpome Toro, AnA ceAsu ¢ mar-
HUTOOHOM y HUx 0OblyHO NpPEeaycMOTPEeH ToNbKO OAuH pasbem, W
f103TOMy NPUXOAUTCA TMPUMEHATL chNeuuwansHbii wHyp.’ Ho 3ato Te
Nofib3oBaTeny, KoTopble paboTanT C CamofenbHbIMM KoMMbloTEPaMM,
MOFyT _3arpyxarth NporpamMmel HEMOCPEACTBEHHO C NMHENRHOrO Bbix0Aa
marHutotoHa. Ecnu Konun KayecTBeHHbie, To Mpobnem Npu ux 3arpyske
He Bo3HuUKaer. Ecnu x€ KayecTBO KOMWii HepocTaToyHo Xxopolwee, To
MOXXHO NO3KCNEPUMEHTUPOBATL £ YPOBHEM FPOMKOCTU W PErYSIMPOBKOM
Tembpa, ANA 4ero Heobxoaumo NOAKNIYMTLCA K BbIXOAY MarHWTogoHa,
rpegHasHayeHHOMY AJIA NOAKMIOYEHWUA HAYLIHUKOB.

B ofwem cnyyae 3arpyska nporpamm BbifiofIHAETCA NO KomaHae
LOAD " <ENJER> (mexay KaBblykamu npobena ObiTb HE [OMKHO).
OcHoBHyto Npobnemy MNpu atom fNpeacTasnAeT NMoxal 3arpyxaemoctb
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N 5
nporpamm, 0 4Yem cBupeTenscTByer coobuieHne o6 owubke TAPE
LOADING ERROR, “3aBucaHue” nporpammbl NOCne 3arpysku uim camo-
npouseonbHbih cOpoc. MNpuyuHa He obAsaTenbHo CBA3aHa € NOXoW
3arpyskoit, Hwxe NpUBOAATCA HEKOTOPLIE NONE3HbIE COBETHI, KOTOpblMM’
Hapo pPyKOBOACTBOBATLCA, YTOOL! YNYYILUTL 3arpy)XKaeMoCTb NPOrpaMm.

1. HapexHyo 3arpysky MOXeT ofecneynTb TONMbKO BbICOKOKAYeCT-
BEHHAA NEHTa, eCNiv oHa 3anMcaHa Ha TOM XX€ MarHMTohoHe, Ha KOTOPOM
¥ BOCNPOU3BOAUTCA.

2. AnA paboTbl C KOMMbIOTEPOM OZUTCA Mioboit 6bITOBOM MarHuTo-
toH, Mpuyem 4Yem oH Npowe, Tem Nerye aobuTeCA HapexHoM paéom
B 1o xe BpemA xenartenbHo, 4ToGbl OH 4MEN perynATops TeM6pos 4
(No Bo3MOXHOCTH pa3genbHbie). OyeHb WOopOoLLo, CAn €CTb perynuposka
CKOPOCTH [BMXEHWA NEHTR, TaK KaK KOMMbIOTEP AOCTATOYHO “4yBCTBU-
TeneH’ K OTKMoHEHuo cropocT. MoHooHuyeckne wmarHutogoHbi BO
BCEX CllyyaAx npegnoytutensHee, yem crtepeo. A ANA Toro NHTOObI
6bICTPO HaxoauTb HyXHylo nporpamwy, HEOOXOAUM ~ CHETYUK  NEHTHI.

3.Mpu 3arpyske c BbIxOAa, MPEAHAZHAYEHHOrO ANA NOAKMOYEHUA
HayWwHWKOB, YPOBEHL FPOMKOCTM Clegyer yCTaHoBMTL NPUMEpPHO Ha
70-80% o1 maKcumanbHoro, u, €cim 3arpyska He uger, cnegyer usme-
HATL YPOBEHb FPOMKOCTU. HEobXxoaMMO MOMHUTB, 4TO Nporpammeb! Yaiye
CTPafanT oT M3GbITOYHOre-YPOBHA, Yem OT HepocTatoxHoro. loatomy
cliegyeT BecTu Mouck B CTOPOHY YMEHbLWEHUA YPOBHA.

4. YcraHoBKa perynatopoB TemMOpa Takxe umeeTt 6oNbuioe 3HaveHue,
HopmansHo “Bbicokue” Hago ctaBute Ha 80% or makcumyma, a
“Huskue” - npumepHo Ha 20 %. Ecnu nporpamma pewurensHo He 3ar-
py»aeTcRh, a peryamposka rpoMKOCTU HUYEro He gaer, To Heo6xoauMo
3T perynATopsl ycraHoButs Tak: 50-50% u 20-80 %.

5. 3arpyska Mnporpamm CONPOBOXAAETCA NepemeweHnen Mofoc
no GopawpHoMy Nofo 3KpaHa Tenesusopa. o aHanusy atoro usobpa-
XKEHWA MOXHO TaKxke cKasatp O HacTpoiike marHutodoHa. CHavana
nayT B TeyeHne 3-5 ¢ wupoKue KpacHble u roflybbie Nosnockl. ATo Tak
HasbiBaembiit NMUNOTTOH. OH Hy)xeH anA Toro, ytobbl Npoueccop Noaro-
TOBUIICR K 3arpysKe. linpuHa KpacHbix u roilybbix nosoc gosmkHa ObiTh
oavHakoBoW. Ecnu ronyGeie Mofiock! WUpe, To, 3HAYUT, YPOBEHDL CITUILKOM
60onbLuoii. ECiv wmpe KpacHbIe NONoChl, — CAMWKOM HU3KWA. ATy Nonocsl
JBOMMKHBI MEANEHHO. NepemewaTscA No 3KkpaHy. Cauwkom 6bicTpoe ux
nepemeleHne roBopuT 0 HECOOTBETCTBUM CKOPOCTEW WUCMOSib3yeMOoro
marHutohoHa u Toro, Ha Kotopom 6bila cgenada sanuch. HepasHo-
MepHoe nepemeuieHne (C YCKOpeHWeM U pbiBKamu) CBUAETENbCTBYET
0. HeKayeCTBEHHOCTW  NEHTONPOTAXHOW  cuUCTeMbl  marHutogoHa
(Mcnonk3yemMoro uim Toro, Ha KOTOPOM genanack 3anuch).

BoiBaloT cnywam, Korga wMpoKue KpacHble u roflybbie onoch!
“npespawanTcA”™ B WKMLOKME XENTble W cuHMEe. JTo 03Ha4aer, uTo.
cnegyer , BUaMmo, MOMEHATL MECTamy yCTaHOBKy perynATopoB Temobpa.

6.Ecnu y nonbsoBatenA crepeomarHutooH w Nporpamma  He.
3arpyXaeTch, cllefyeT 3arpyxaTtb €e OTAENLHO Mo Nesomy v NpasomMy
KaHanam.




7.Ecnu Bce MyTW perynupoBKYM WcyepnaHbl, Ho nporpamma He
3arpyaerch, u Mpu 3ToM TOYHO M3BECTHO, YTO KOMWA paboTtocnocobHa,
TO, MO-BMANMOMY, NpMyYMHa B HACTPOWKE rofioBOK y Nucaslero u Boc-
npousBoaAero marHutodoHa. Kak npasuno, GbITOBbIE MAFHUTOhOHb
MMEIOT B_KPLIWKE OTBEPCTUE pNA y3KOW OTBEPTKW, YTOOGBI MOXHO 6bino
Npu BOCNPOM3BEfEHWN 3aMUCKM Ha CRyX MOBOPOTOM MOAMPYXUHEHHOMO
BWHTa perynvpoearb .NosioxeHne ronoeku. lpu 3tom cnegyer pobu-
BaTbCA Haubosfiee 4YeTKoro u pesKoro 3ByvaHwA curHanoB. O6biyHO
6biBaeT pocTatoyHo NOBOPOTa B Ty WM WHylo CTOpOHY Ha yron 120
rpagycoB. Eciu wmeercA  TOMbKO OfMH MarHUTO(OH ¥ OH UCNIONb-
3yetch Takxe AnA 3anucu Nporpamm, To HE cnegyer peryivposatb
ronoBky, TaK KakK npuaetcA Nepuoguyecku crankueBatbCA C° Heobxo-
AMMOCTbIO 10CTUPOBKW. Camblii Nyywmnié BapuaHT — ucnofb3oBatk ANA
BOCMpoU3BEAEHNA MporpamM, MOAYYEHHbIX CO CTOPOHbI, OTAEeNbHbIM
marHuTodoH, Hanbonee NPOCTol U AeweBbi, a ANA 3anMcu NPorpamm —
Haubonee KayeCTBEHHLI CNeuManMaMpoBaHHbii annapar.

8. ObbIyHO NporpaMmMbl COCTOAT M3 HECKOMbKUX BII0KOB, KoTopbie
3arpyxanTcA focneposarensHo oguH 3a apyrum. KMHorpa GoiBaer
oYeHb TPyAHO 3arpyauTb MNporpammy, pasHbie 65okun Kotopoi TpebyioT
pasHo#i ycTaHOBKM OpraHoB yfnpaeneHuA marHutodoHa. [InA Toro
uT06bl 060MTH 3Ty Npobnemy, Hago NPOBOAUTL 3arpy3ky B KOMUPYIOWYI0
nporpammy (”KonupoBwmK”).-Ecnu, Nnpeanonoxum, Npu 3arpyske BToporo
6noka npowsoiger c6oii, To Nepebiit GOK yxe 3arpyXeH, Tak Yto nepe-
3arpyxarte ero He Hago. K ToMy e No oKoHYaHWM BIUTENbHOW TPYAO-
€MKOV 3arpy3ku MOXHO Cpasy € BbiNONHUTL KAYECTBEHHYI KOMWIo
1 6onbwe He MMEeTL C 3Tol Nporpammoii Npobnem.

9. Cgenatb NPOLECC HACTPoOMKK MarHutodoHa HarnAgHbiM u Gonee
NPOCTbIM MOXHO C MoMOLWLI0 cheyuansHbeX Nporpamm, Hanpumep c
nomollblo Nporpammbl TAPER.

Npozpamma TAPER. MNpegHasHayeHa ANA HAcTPOMKU MarkuTo(oHa.
OHa aHanuaupyeT (packnaabiBaeTt Mo 4acToTam) curHasn, nocTtynaiouni
Ha Bxof, EAR KomnbloTepa, u nsobpaxaer ero Ha skpaHe B BuAE CnekTpa.
BeptukangHaa wkana umeer Tpu Metku. [IpotmuB aTux METOK AOSKHbI
HaxoAWUTLCA MUKK CUrHanoB Bo BpemMA 3arpysku. Caman BEPXHAA METKa
yKasbiBaeT Ha MUK BO BpPemA CHMTLIBAHMA NUIIOTTOHA, a ABE gpyrue —
yPoBeHb “Hynei” u ypoBeHb “eauHuu”. Mpu npochywmsaHum udpoBom
3anucy yepes nporpammy TAPER MuKu B yuacTKax, OTMEYEHHbIX MeT-
Kamu, JOMKHbI ObiTb APKO BbIpaXXEHbl U HUKakux MoboyHbIX BCMAECKOB
He JOMKHO ObiTb.

KonupoeaHue npoz2pamm. " Ecim nporpamma HanucaHa Mofb30Ba-
TENEM CaMOCTOATENbHO Ha belicuke, To BbiNoHUTL €€ KoM HECNOXHO.
JnR 3t6ro goctaTtoyHo HabpaTk KomaHay SAVE "umA” n HaxaTtb KnaBuwy
ZENTER?”. Yto6bl Nporpamma asTocTaproBana nocne sarpysku, HasuHaa
CO CTPOKu M KomaHga aofkHa umeTb Bug: SAVE "umA” LINE M. Ecim
B NporpaMme ecTb GoKM, HanucaHHble B MalMHHOM KOAE, TO HyXHO
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natb Komawgy SAVE "wms” CODE M, N, rae M - agpec, ¢ KoToporo
HayuHaeTcA Onok KogoB, a N - anuHa atoro 6noka B Galitax. Mpu 3ar-
pyske nporpamm 6ok, HanucaHHbie Ha beficuke, MHEUUMPYIOTCA Ha
3KpaHe Kak PROGRAM ..., a 6noku MawuHHbIX KogoB — Kak BYTES... .
He BbI3bIBAET 3aTPyAHEHWIT BbIrpyska NPOrpamMmMbl C ¥3BECTHbIMU
appecamu, $ KoTopbix pacnonaraloTcA 6noku. TpygHOCTM MOFYT BO3-
HUKHYTb Npu paGoTe (3arpyska, BhIFPy3Ka) ¢ GpUpPMEHHOR NPOrpaMmoi,
Korga nonb3oBarteno He u3BecTHbl agpeca GROKOB, U3 KOTOPLIX OHa
coctout. Kpome Toro, oHa MOXET aBTOCTapToBaTh, 8 OCTAHOBUTL €€
CRoxHo. .
YNpocTuUTh NPOLECC KONUPOBAHWA U aBTOMATHU3NPOBaTL €ro MOXHO
C roMowbio cheumanbHbiX KOMWPYoLMX NporpaMm. 31 NPOrpamMmbl
MMEIT CBOIW0 HECTaHfapTHyl0 3arpy3ouHyl0 cucTemy. PaccmoTpum
HecKofbko Haubonee WUPOKO pPachpocTpaHeHHbIX NporpamMm-Konu-
poswwKos [22]. COPY 86/M - 3to, fo-Bugumomy, HaubGonee ygo6Heii u
HarnAgHbIA KonupoBuwK obuero NpumeHeHuA. B ucxonHom cocToRHUM
OH umeet obvem ceobogHoro npoctpaHcTea 45000 GalitoB 1 cnoco6eH
KOMMPECCUPOBATb YiaHHLIE NpU 3arpyske. KomnpeccupoBakiue cCocTouT
B TOM, 4TO, Hanpumep, BMECTo nochegosatesibHocTn M3 N Hyneésbix
6aiiToB 3anucbIBA@TCA oguH “HyNb”, a cnepylowmii 6aiT yKasbiBaer ux
konuyectBo (N). 3To NO3BONAET 3arpyxatb B KOMUPOBILWK 3HAYUTENLHO
Gonbwe 45 K. OcoGeHHO MHOro Mmecta 3KOHOMMWTCA fpW 3arpyaKe
3KpaHoB, TaK KaK B rpaduyeckux u30o6paxeHnAX -4acTo BCTPEYanTch
JNNMHHBIE NOCNEA0BaTENSHOCTN Hynei. ,
Pesynstat komnpeccuy AaHHbIX OTNPaBAAETCA Ha XpaHeHWe B
- ofnacTe 3KpaHa, YTo NPUBOAWT K MOABNEHUI0O Ha 3KpaHe Mosioc U Tovek,
HanomuHalwmx TenerpadHbii Kog.
NepeyeHb KomaHg mporpammel COPY 86/M:
L - 3arpysutb ¢aiinss;
C - BbIrpyauTh (CKonupoBaTs) daiifel; Maysa Mmexay 3afMMCAMK paB-
Ha 1,5¢;
M - To e, HQ ¢ naysoit 3c;
V-VERIFY - npoBepka BbirpyXeHHbIX 3anucei; d
D-DELETE - yganeHue HeHyxHbix 3aguceit;
H - nepesog B WECTHAALATUPUYHYIO CUCTEMY; —
X = NPOCMOTP 3aNuceil ¢ 0TMEHO paHee NojaHHLIX KOMaHg,
S - 10 x€, Ho 6e3 OTMEHLI KomaHg;
B - npocmotp bBelicuk-nporpammbl;
A-ALL - nocne 3voii KomaHabl ouepegHaR KomaHpa Oyaer ogHoBpe-
MEHHO PAacnpoCTPaHATLCA Ha BCE 3afucw;
BREAK - nepexos B MCXOBHOE NONOXeHue,
Bce KomaHgbl MogTBEPXHaloTcA Haxatdem knasuwm “ENTER”.
Ha 3kpaHe ¢aiinti 3anmcbiBaloTCA B “okHe”, umeiowem 4 cTpoku.
Ecnu 3anuceid 6onblue yem 4, TO OHOBPEMEHHO BLIBECTM UX Ha akpaH
HeNb3A, No3TOMy ¥ Heo6Gxoaumbi Knasuwm “S” u "X’ gnA “npokpyyu-
BaHWA” 3anuceit yepes "OKHO™.
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K coxanewumio, aTa nporpamMma He paboTaeT CO MHOrMMM Camo-
AentHbiMK KoMNbloTepaMu. B Takux cnyyasx, Kak NpaBuno, NoNb3ywTcA
Apyroit kKomnpeccupyioweii nporpammoii TF COPY.

TF COPY - nocne 3arpysku nporpammbl Ha sKpaHe MOABNAETCA
ncxogHoe meHw. Ecnu Haxats knasuwy ”@ ”, To nporpamma crapTyer,
¥ Ha 3KpaHe NOABUTCA OCHOBHOE MEHI0 NPOrpamMmbI:

LOAD SAVE DELETE VERIFY MODE

AAnA BLIGOpa HyXHOro pexuma HeoGXOAUMO HaxaTts Nepeyio 6yKBy
HyXHOM KoMaHpbE:

LOAD - 3arpysKa (aiifios;

SAVE - Bbirpyska (aiinos;

DELETE - ypanexue ¢aiinos;

VERIFY ~ npoBepKa BLIrpyxeHHbiX (haitnos;
MODE ~ nepeknioyeHne pexuma.

B nporpamme umetorcA 3 pexuma pabotbl
Pexxum 1 - 41 984 Gaiita cBo6GogHOli MamATh.

Pexum 2 - 44 032 Gaiita cBo6ogHON NamATH.
Pexum 3 - 44 288 GaittoB cBoGogHOM NamATH,

Bce KomaHgbt gomkHbl 3aBepwatbch Haxartmem knasuw “"ENTER”.
JInA BbIXOA@ B OCHOBHOE MEHI0 Hy)XHO MCNoNb3oBaTh Knaeuwy “BREAK”.
MNpn nepexoge Ha ppyroil pexum NPOUCXOAUT OMMCTKA NamATH, T.e.
3arpyxeHHaf nHpopmauuA 6yaeTr yHuyTOXEHA.

Mocne BbiGOpa OfHOrO M3 BbilEyKa3aHHLIX PEXUMOB NpPorpamma
BblgaeT 3anpoc. Hanpumep, Haxkatne knasuim "D” paer pexum DELETE
u nosAsnAercA 3anpoc DELETE FROM... TO...- yganute 3anucu C
S o ©

B orBer Heob6xofiymoO yKasaTb HOmepa Tex 3anucei, KoTopble
HyXHbl Nofb3oBarenin. Hanpumep, €ciiu HyHO YHUYTOXUTL 3aNucu Co
BTOPO# 110 NATYI0, TO COOTBETCTBEHHO HAZ0 BBECTU 2 1 5,

COPY -COPY (PIRATE @2) - ata nporpamma HaxoguTcA B aKcnAy-
arauuu 0BONLHO AaBHO M NpeacTasnAeT coboil Knaccuyeckuin obpasey
KonupoBlywmKa, OHa He BLINONHAET KOMMNPECcHpoBaHWe u MMeeT Cpae-
HUTENLHO HeGonbLoi o6bem cBoGoaHok NamATy (42 K), Ho B Held ecTb
HECKONbKO OPUrMHANbHbIX PEXUMOB, KOTOPLIE B PAJE Clyyaes penawt
ee ‘HeaameHUMQiA.

NepeyeHs KomaHd. Bce komaHabl ABNAKTCA KMIOYEBLIMU CIOBaMK
N3BM ”Cnektpym” u noatomy He HabupaioTcA no Gyksam. OHu TpebyioT
3aBepluIeHnA HaxxaTtuem knasuwm “ENTER”.

LOAD - BbiNonHUTL 3arpysky ouyepegHo 3anucu (6noka).

LOAD N TO M - BLINONHUTL 3arpy3ky 3anuce, HayuHaA c Homepa

B0 Homepa M. Mpyu 3ToM paHeg CylecTBoBaBwMeE 3aMMCH C HOME -
pom N Boiwe GygyT yHuutoXeHb), T.6.LOAD 1 yHW4TOXMT BCE paHee
CYWECTBOBABILME 3aNUCK W NOArOTOBUT KOMMLIOTEP K 3arpyske HOBbIX.

BoamoxHbie Bapuauum 3Tol KomaHpgbl

= LOAD N TO;
LOAD TO M.
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‘

SAVE - BbifonHeHne BbIrpysku 3anuceit Ha JEHTy. MOXET umers

POPMY SAVE N TO M;
SAVE N TG;
SAVE TO M;
SAVE N TO M STEP K.
Napametp K nocne onepatopa STEP nokaswiBaer BenvuyuHy naysbi
- B CeKyHpaax, KOTOpYylo. KOMMbIOTEP BbLIAEPKMT MEXZY OTACAbHbIMK
Griokamu.

VERIFY - npoBepKa BLIFPYXEHHbIX 3anuceil. Mmeer Bce 1€ e
HopMmbl, 4To 1 Komanga LOAD.

LOAD- AT ADDR - 3arpyska Gnoka, HauwuHada c agpeca ADDR.
Hanpumep, LOAD AT 16 384 - 3arpy3ka 3kpaHa.

LIST ADDR - Bbigaya Ha 3KkpaH cofepXxvumMoro namAtu, HayuHaA ¢
yKasaHHoro agpeca.

POKE ADDR, N -~ nomecTutb No yKasaHHomy agpecy Gait N. Jtoi
KomaHgoW 4acTo NoNbL3YH0TCA COBMECTHO C KomaHpoh LIST gnA BHECEHWA
M3MeHeHui B MawwHHbIA Koj nporpammbl. B ApuHuume c nogoGHbIMKU
3ajayamu flyywe CNPaBnAIOTCA CrieuuanusupoBaHHbie nporpamMmel ANA
OTNafKu MawuHHoro Koga (MOHMTOPLI), HO Haluyue TakoW GyHKUuUKM B
KOMMPOBLYMKE geflaeT ero Becbma yaobHbIM.

COPY 16 384 - komaHpga, KoTopaA NossofAeT Konuposatb 610K
AnvHoit 49 K,

10T pexum AERaeT AaHHyl nNporpammy HesameHMMONn BO MHOFUX
chiyyanx. Jlefio B ToM, 4TO €cnu nporpammMa Umeer oauH 3HaunTesbHbIN
650K gnuHoii nopAgka 49 K u He nogaaeTcA Komnpecum, To oTKonMpoBaTtk
ero Konuposiuukamu tuna COPY 86/M u TF COPY -He ygacTch, .Tak Kak
OH He fomecTutcA B namatu. B pexume COPY 16 384 nporpamma
COPY - COPY ypanaer camy ce6A u3 NamATM U OCTaBNAET TOMLKO
HeGonbuwol 6NOK ANUHOM HEcKoNbKo 6aiiToB, MpegHasHayeHHbIi ANA
BbIFPY3KW 3arpyxenHoro Osoka. Buirpyska BbIMONHAETCA HaxaTWem
knasuwy “CAPS SHIFT”. BoawvoxHa ToNbKO oOfHOKpaTHaA BbirpysKka,
nocne yero ‘KofMuMPOBIYWMK HEoBX0AUMO 3arpysuTb cHoBa. Pasymeercs,
MarHUTO(OH JOMMKEH BbiTb BKMIOYEH HA 3aMUCb A0 HaXaTuA KNaBuLn
"CARS SHIFT”. -

B saknioueHue cnegyer oTMETUTb, 4TO Hamy Gbiiv PaccMOTPEeHb!
TONbKO Tpu Haubosiee pacnpocTpaHEHHbIE Konupyiowue nporpammbl.
Ha camom gene wx ropasfo 6osible, Ho MPMHUMME UX PaBoThl OTAK-
4alTcA HeaHayuTenbHo. B To e BpemA, HEOOXOAMMO OTMETUTL, YTO C
MOMOLYbI0 KOMMPOBLYMKOB MOXHO KoNMupoBath TONLKO T€ Nporpammbl,
B KOTOPbIX HE NPUHATO cheyuanbHbiX Mep ANA 3alnThl OT KoNMpoBaHuA.
MHorue ¢upMmbl Takue Mepbl -NpUmeHAloT. 3To, Hanpumep, ChNANOK
(YCKOPEHHBI  3arpy3unK), JKEPKMTOH (MWUIIOTTOH, CONPOBOXAAIOLMIACA
poiBKamy), Grioku u3bbiTouHol anmHbl (Goree 50 K), danbwxagepel
(6nokn gnuHoit 17 GaittoB, KOTOpbIE BOCAPMHUMAIOTCA KOMUPOBLYMKOM
KaK 3arofioBKu o4epesHbiX GNOKOB B TO BPEMA KaK OHM TaKoBbiMu HE
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ABNATCA), YKOPOYEHHbLIV MUMOTTOH, YANMMHEHHBIA MUMAOTTOH, "CNMWKOM
WKPOKUIA MY CAVNWKOM “y3KUIA NUNOTTOH, 6NOKK ¢ 3amepAemoii Nay3oit
wmexay ngm u mHorue apyrue [15, 22). NpuHuun mx gelcTBUA cOCTOMT
B TOM, 4YTO NEpBbIi GMOK nporpammbl ABNAETCA belicnk-3arpysuyukom,
noaroTaBnuBaiowuMm 3arpysky BToporo Grnoka. Bropol 6nok (B matumh-
HblX Kopax ) MoaroTaBivBaeT HecTaHgapTHyl 3arpysky Npounx
ONoKoB, KOTOpbIE YXE HE MOryT ObiTb 3arpyXeHbl .B TO MECTOo, rpe
npeasaputeNibHo He otpabortan BTopod 6GNOK, B TOM uYuClie U B Kofu-
poBwmK, KonupoBaHue Takux NPOrpamMmM =— [OBOMLHO TPYAOEMKMA
npouecc, Ho Co MHOrMMKW 3awmTamy CNpaBNAETCH, Hanpumep, cne-
unansHaA nporpamma LERM-7 (TC-7) [15, 22].

Jipyroii noaxog K Takum NporpamMmam COCTOUT B TOM, Y4TO MCMOSMb-
3yI0TCAR cneuuansHele nepugepunitHuie ycrpoiictea, OHM NpegHasHaveHb)
ANA Toro, 41obbl ocTaHOBUTL MporpaMMy B Kakom-NuGo mecre, a 3atem
cpenars NOfHYI0 BLIFPY3Ky BCEA MamMATM (NONHBIA gamn). Takxe W3-
BEecTHbl ycTpo#ictea Ttuna MULTIFACE, nossonAiowume, Kpome 3toro,
NMpou3BOANTL BIrPy3Ky 3KpaHa B Mio6oM MecTe Mporpammbi, BHOCHUTbL
B8 Nporpammy WM3MEHEHWA U Npogo/kaTb WUCTONHEHWE nporpammel C
MEcTa fpepbiBaHuA. AHanornyHbiMK ycTporicTBamm uHorga cHabxalTtcA
M avcKoBbie cuctemsbl, Hanpumep BETA-AUCK WMHTEPOEMC (TR DOC)
¢mupmbl “Technology Research”. OH umeeT cneunanbHyio KHOMKy,
HasbiBaemyw MAGIC BUTTON (BonwebGHaR KHoMKa), anA npepbiBaHuA
pabotel NporpamMmbl M cbpoca ee Ha guck. OpHaKo 3alycTUTb OTKONu-
poBaHHy Takum obpasom nporpammy yepes LOAD He ypaetcA. AnA
3TOro uHTEpdeic peanmayer HecTaHgapTHbI NoAxoa, U 3anycK BbiNof-
HAeTrcA no KomaHge GO TO “umA”.

B [15] npeanaraetcA cnocob KOMMPOBAHWA 3alUMLLEHHBIX NPOrpamm
C nomolyblo ABYX MarHutofioHoB, OguH M3 HUX BKMIOYAETCA Ha BXOA
KOMMbIoTEPa, a-Apyroi — Ha Bbixog. KomMnbioTep cyuthiBaeT Hhopmauuio
61T 32 BMTOM M TYT )€ TpaHCIUPYET €e Ha BbiXog, NPU 3TOM OH BLINON-
HAET pofib Komnapatopa v BbipaBHMBAET HPOHTHI curHanos. [INA 3Toro
HeobGxoauma HEcnoxHaA fporpamma B MawwuHHbIX Kogax, KotopaA
NPUBOAUTCA HUXE.

10 DIM A(l2)
26 FOR I=1 TO 12
3¢ READ a)

40 POKE (29999+I),A(1) °

50 NEXT I
&0 DATA 243517592199254»31 93131 ¢211+2547195,509117

76 RANDDOMIZE USR 30000

OTMETHM, 4TO NPEANOXKEHHbIA METOA HE O4eHb HapexHo paboraer
Ha QupMeHHbIX "CneKTpymax”, Tak KaK y HUX BbiXOA # BXOA MMEI0T
JNEKTPMYECKYI0 CBA3b, HO Ha KomMboTEPax "TaitmeKc” u Ha Gonblvk-
CTBE CaMoAesbHbiX Gaer xopotumii pesynbrart.
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245, TopkmoyeHne KoMMbIOTEPa K TENesusopy

GupmeHHble KomnbioTepbl paboTaloT B AEUMMETPoBOM auanasoHe
(36-# KaHan), No3ToMy NoAKMoYaTL MX HyXHO Ko Bxoay AIMB tenesusopa.
Mpu atom Hapo MOMHWUTL, YTO UBETOBLIE CurHanbl UAYT B cucteme PAL,
nd3TOMy Ha OTEYeCTBEHHOM Teneeusope, paboTaluwem B cucTeme
CEKAM, unsobpaxeHve GyfeT He uBETHIM, a yepHo-Genbiv (MoflyTo--
HoBbiM). OfHUM K3 BapuaHToB BbIXOgA W3 3TOW CuTyauuu RBNARETCA
‘BCTpavBaHue B Tenesusop sekogepa MNAJI/CEKAM, uto npuroawtcR
nonb3oBaTteno U Npu 3Kcrulyatauuu sugeomarHutogdoHa.

Y 60bwmHCTBA CamMoAENbHbIX KOMMBIOTEPOB, Kak yxe ynomuHanoch
Bblle, Ha TeneBusop MocTynawT curhanel R, G, B u cuHxpocmecs,
MocnegHAR nopaetcR Ha BXOg CyOGMoAyNA cuHxpoHusauumn (No ueny
”BUpeo”), a curhansl R (kpacHbiii), G (senewuid), B (cuhuil) - B moaynb
LBETHOCTH, Ha COOTBETCTBYIOWME BXOAbLL (OPMUPCBATENA NEPBUYHBIX

OTKNIOYNTL. CyOMOAYNb pagnokaHana. 1A 210ro, Hanpumep B TENEBM-
sopax 3 YCUT, npepycMoTpeHa cneyuansHan GNoKMpOBKA, KOTOPYK

yepes Tymbnep, NpeaBapuTENbHO YTaHOBNEHHbIA Ha NEepeaHioln un .
naHenb). Jo6aBum TaKxe, 4To ANIA UCKIIOYEHUA BCEBO3MOXHBLIX HEernpu:
ATHOCTEV MOAKMIONEHME BCEX BbIEYNOMAHYTHIX CUrHanoB cnegye
NPoV3BOAUTL YEPE3 ”“pa3BA3biBalOWMe” KoHAeHcaTtopbi €MKOCTbio OF
0,22 no 2,2 Mko,

JINA NOAKMIYEHNA K yepHo-6enomy TENEeBn3opy CMHXPOCMECI:
curdansi R, G, B Heobxogumo “3amewars”. flyywe, KoHeuHo, anA 3aTol
uem wucrofib3oBatb MPOCTOA cCymMmaTop Ha OCHOBE onepaunoHHOro
YCUAUTENA, HO MOXHO 060fTMCE U  0ObIKHOBEHHbIMU peaucropal
(nopAgka 300 Om). Yepes Hux cwrHanbl R, G n B coepuHsoTcA mexay
coGoi. B Touky ux coeguHeHuA Hanpamylo (HE yepes pesucTop) Nog
BOAVTCA M CHMHXpocMech. B pesynbTate 4ero nonyyaerch MONHBIM
BUAIEOCHTHAN, KOTOPLIA MOXHO NMogaBath Ha Bxoj 6noka paavoxaHans
(xenarensHo u4epes “pasBAsbiBaowui” KoHpeHcatop). [lpu aTOM
BbIXOAHOW Kackap Gnoka paguokaHana fiyywe OTKMoYUTb. QYMM\MDY 0-
Wyl PEe3sUCTUBHYI0 MaTpuly yA0GHO NOMECTUTbL HEMOCPESCTBEHHO E
Kopnyc pasbema, NogX/Ioyaemoro K KomnbiTepy, U Torga ANA CBA3W C
Tenesnsopom ByaeT gocTaTouHo AByX Nposoaos [15, 22] p

2.4.6.. Mcnonbaoaauue ppyroro nepmpepuﬁuoro .oﬁopynoaanun

K N3BM "CneKprM” TaKKE€ MOryT ObiTb NOAKIIOYEHbI Haxonmen
Ha rubKux MarHuTHbIX guckax (HMMA) u mukpogpaiis ("ZX-Microdrive™)
"ZX-Microdrive” - ycTpoiicTeo, pabotaliuee ¢ BbICOKOCKOPOCTHOM
3aKOMNbLOBaHHOK MarHUTHON NEeHTOH, HaxoAAWEeNCA Ha CMEeHHbIX KapT-
puaxax. EmkocTs Kaptpugxa nopAgka 100 K. Kak yxe oTmevyanock
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oCTaBaAcb MO CyTW NEHTOYRLIM HocuTenem, MukpoapaiiBs cospaer
apgext pabotsl ¢ auckoBogoM. OfHOBPEMEHHO K KOMIbIOTEPY MOXHO
NoAKNIYMTL A0 BOCbMM Takux ycTpoicTs. B otnuume or marHutodoHa
MUKpoapaWB He MOXeT ynpaBnATLCA Komanfamu SAVE, VERIFY, LOAD
n MERGE, a nmws komangamu PRINT, LIST, INPUT u INKEY$. CoBmecTHO
c uHTepdeilicom-1 OH MOXET NPUMEHATbCA ANIA OpraHusauun cetn u3
HecKonbKux KomnbiotepoB “ZX-Spectrum” [15, 18]

WNutepdeiic-1 — 3T0 ycTPOWCTBO, BLIMOAHALLEE O4HOBPEMEHHO TPU
(yHKUMM — KOHTpoNNepa NokanbHoi cetu, nopra RS-232 n KoHTponnepa
MuKpogpaiisa. Boinyckaetch Tol xe dupmoii "Sinclair Research LTD”.
Nmeer cobeTeedHoe M3Y u chyxut anA nogknioyeHWA KomnbioTepa K
LPYFMM  KOomMbloTEpam (MpakTudecku Nobbim), K rnobanbHoi  cetw
(vepes3 mopem) u 4NA obbegnHEeHNA Knacca "CrneKTpymoB” B8 NoKalibHyio
cetb (g0 64 wr.). KomaHgbl uHTepdelica-1 yxe He ABNAITCA onepa-
Topamu beiicuka Kak A3bika fporpammupoBaHnA, a KomaHpamu
onepauwoHHoii cuctembl [15, 18] i

CraHgaptHbim nHTepdeiicom ana “ZX-Spectrum” AsnAetcA RS-232,
nocpeacTsom KOTOporo MOAKNIOHalTCA Knasuatypa, NpuHTEp u NMiobble
Apyrue ycTpoicTsa, OTBevawwue cTaHgapTam 3Toro uHrepdeica.
Mpu paGote c Takumm ycTpolcTBamMu MOryT WCNONL3OBATLCA UMEND-
wMecA Ha KnaBuatype pgofofiHuTenbHbie Knloyesbie chosa: OPEN#,
CLOSE#, MOVE, ERASE- CAT u FORMAT. logkoueHune xe k MNOBM
"CneKprM" HI‘M,D. TpebyeT creuuasnbHoro KoHTponnepa [23]. '

2.5. OnucaHne urp Komriblotepa

Ana NOBM ”Cnektpym” paspaboTaHo 60MbLwOoe KOAMYECTBO UrPOBbLIX
nporpamm. Harpumep, WKUPoOKO WCMONL3YIOTCA Takue urpbl, Kak The:

' weeks in Paradise (Tpn Hegenu B pat), Robin from the wood (Pobux n3

neca), Psytron, Nonterraqurcus (HoHteppak), Zorro (3oppo), Caezar
the Cat (Kot Liesapb), Tapper (bapmen), The way of the exploding fist
(NMyTe paspywatowero Kynaka), Knighf Zore, Hodu of yesod, Chimera
(Xumepa), Gunfright (Ctpawhbiii pesonbeep), Batman, Pyiamasama,
Cauldron (Koten), Cauldron 2 (Koten 2), Sir Fred (Cap ®pea), 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 ("lnanep), Gyroscope
(Bonuok), Potty proffessor, Heavy oh the magic (Mcnoxwuck Ha maruio),
Rogue trooper (Bpopaunii conpar), Nasferatu, Firelord, Strike force cobra,
2112 AD., Treasure island (OcTpes cokposuwy), Punchy, Melbourne draw.

ﬂpegnaraeM oNMCaHWe HEeKOTopLIX W3 Mepeyncnentbix  seiwe
urp [26].

Robin from the wood (Po6uH u3 neca). Uctopua PobuHa Myaa BHOBL
0XuBaeT B 3TON MpukmoyeHyecKol urpe. Tak Kak nereHpaa Tex BpemeH
CyuwecTtsoBana rnasHbiM o6pasom B \yCTHOW Gopme, BO3HUKAEeT pasHuua
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B BapuaHTax W HeKoTopaf MPoM3BOMLHOCTL B TPaKTOBKE GaKTo
JlaHHan nereHpa pacckasuiBaet o PobuHe, coiHe Anepuka, KoTopbii 6
cTpaxHukom CepebpaAHoii Crtpensl, ABNABWEACA ANIA  CaKCOHCK|
nnemeH cumsonom csBoGogbl, Mupa. Ho chlyyunocs Hecyactbe -
CaKCOHCKME 3emMNKn Hanannm HopMaHHbI, yHUYTOXaA BCe Ha cBoem N
Ynpasnaowuii rpatcreom HottuHrem y6un Anepuka u 3aen
CepebprHoii  Ctpenoii. [inA cakcoHuesB HacTyNuiu TAXKWE BpemeHa,
Korga Po6uH BbIpOC 1 CMOF 0BNaAETL OPYXXKUEM, OH cTas AnA HOPMaHHQ
rpo3HbIM MPOTMBHMKOM. OH OTHMMAN y 3axXBaT4MKoB HarpaGneHHo
Ao6po u pasgasan GegHbim. BocnutaHHbiii B necy, oH 6e3 Tpyaa ycKon
3a ot noroHu. liepud uz HottuHrema, sHaA o Tom, yto coboit npe
crasnfer CepebpAHan Cipena pnA caKcoHUeB, a Takke 0 ToMm,
PobuH lNys HE cMOXET yKNOHUTLCA OT Bbi3oBa Ha MQEeAWHOK,: pel
obmaHHbiM NyTeM 3amalnTh Po6uHa s ropog. lepud obbAsBun co
3aHue no cTpenbbe U3 flyKa, B KOTOPOM rNapHoli Harpagoi nobegute
pomkHa 6biTb Ta caman CepebpAHaa Crpena. imeHHo C 3Toro MecT
nereHgbl M HayuHaeTcA urpa.

Mepep T€M KaK MPUHATL yyacTue B COCTA3aHMK C APYrUMU CTpen-
Kamu, Mrpaiowmii 4oNxeH BbINOTHUTL HECKONBKO APYruX, Takxe TPy aHb:
M onacHbix 3agaHuii. Ytobbl NPUCTYNUTL K COCTA3aHMAM U HE 6
Ofo3HaHHBIM, OH JO/KEH WMETb TPU Maruyeckue crpenibl. OHu
DATCA y cTaporo ymHoro AHta. Kpome Toro, y AHTa HaxoaATcA
Mey. urpawwero. Y1obbl ux MoNyyuTb, UFPOK AOMMKEH aaTb B3aMEH
Kolwenbka C 30/10TOM 3a Kaxabiii Bug opyxumA. OgHako ANA° TOro, YTe
AO6bIT KOWeNbKKU C 30N0TOM, HyxHO GyaeT BCTynuTL B Gopbby ¢
MaHHamy, CcocTaBnAlWMUMN 3cKOpT 3nordé u Goratoro Enuckona
Nerep6opo.

Tepputopuf urpoBoro- NOVIA pasgeneHa Ha Tpu vactu. Haubonbluas
u3 Hux -~ 3To Nec, Notom - 3amokK, B Kotopom OyayT Mpoucxo
COCTA3aHWA, W 3aTem - Mog3eMense 3amKa, Kyaa MoryT OpoCHTE
Nec - 310 cnoxHbili NabupuHT, 06pasyemMbiii 3apoCiAMU M LEPEBbF
no KotopoMy GerawT KpacHbie kabaHbi, BCTpeYya C KOTopbiMU HE cyJil
Huyero xopoluero.

Po6uH HauyuHaeT wurpy, Oyay4m BOOPYXEHHBIM TONbKO KOPOTK
nankoii, ogHako ee AoCTaToyHO ANA Toro, yro6bl NOGEAUTL WHBLIPAK
noBcoay HopMaHHCKUX BOWHOB, KOTOpble UMENT Mpukas ybute Pobuk
W cTpenAT 6e3 NpegynpexaeHuA. B necy -MoxHo Takxe BCTPeTV
cobupawwyio 3ense KongyHblo, KotopaA 6yaer tpebosatb faHu, a €C
WFPOK HE BLINONHUT €€ XenaHwe, — oHa OpocuT €ro B NOj3EME
BbIGPaTLCA U3 KOTOPOrO OH CMOXET TOMbKO B TOM Cllyyae, eciin Haup
KNH04 [0 TOro, Kak okaxeTcA B nogsemense. OfHaKo ecnu oH K MOMEH
BcTpeuwu c KongyHbeit yxe cobeper goctatoyHoe Konmyectso 3€
{oHo BLIrAAZWT, KaK uBeTouKM), To B Harpagy KongyHbA nepeHecer €
B Apyryw uactb Neca. K coxanenuio, oHa takxe 3abeper u c Takul
TPYAOM 06bITHIE KOWENbKYU C 300QTOM, H03TOMY BCTPeYH C Hel HyxX
usberarb, HECMOTPA Ha TO, YTO BLITNIAAUT OHAa AOBOMILHO CUMNATH
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3enbe, KoMyaH Co cTpelamu, a Takke NpemMuio B BUge [ONONHW-
TENLHOW KM3HM MOXHO HaliTh B flecy. CoGpaHHLIe K yXe UMEKLNECA
npegmMeTsl BbICBEYMBAITCA B HWKHEH 4acTu akpaHa.

Bbiie HaxogUTCA CNOXHLIA OpHAMEHT (CTUIN3OBAHHLIE ONEHbU
pora), UBET KOTOpPOro CHUMBONM3UDYET COCTOAHWE 310poBbA PobuHa.
Kaxgoe paHewue, NoilyyeHHoe wm B Gopbbe, yMeHbluaeT €ero cwuibl.
Ecnv oH He 6ypeT [oQTaToyHO NOBKMM M CWIbHLIM, TO NoOrubHeT,
-HE ycneB BbINOMHUTL 3acixauue. OyeHb NonesHo 6yper HasecTutb Cra-
poro MycTbiHHUKA, KOTOpPLIH N3NeYMBaeT paHbl, OfHAKO HyXXHO MOMHMTDL
0 ToM, Y4To MyCThIHHKMK He nepeHocuUT BOGNM3NM OT CBOEro fOoMa HUKaKoro
OPYXMA, 1 B 3TOM Cllyyae BCTPeya C HUM MOXET ObiTb 0YeHb HENpUATHOM.
Kpome Toro, nmo necy nytewecrsyet Enuckon us [lerep6opo, oxpa-
HAEMBIY CBOMMMW HOPMaHHCKUMMK CTPaxkHMKaMu. JlocTaToyHO NUWKTL €ro
ackopta, u Enuckon yGeraer, GpocaA nofHble Kowensku 3oM0Ta.

WHorga Bo BpemA cBoux nyTtewecTBuit POGMH MOXET BCTPETUTLCA
C camum HoTTuHremckum Uepudom, 4T0 BCerpa KoHvaeTcA 3aToveHuem
8 nogsemense [26).

Psytron (TlcaittpoH). Cam no ce6e -cueHapuii wWrpsi 3aKMiovaeTcA
B OXpaHe KOCMMYEeCKOro MnoceneHnA oT HenpuATenbckux artak. Yyxkakm
6yayT cTapatecA GomGapaupoBarh 3AaHuA, obopyaoBaHne u NpoBecT
CBOMX Paspyluaowmx APpyMacB B TYHHENb.

OpHako ectb To, YTOo oTamyaer wurpy Psytron, paspaGortaHHyio
Pupmoii "belinong”, oT MHOXEcTBA NoAoGHBIX WUrp: He BCTpeYaBLlWancA
paHée CNoXHUCTb W BLICOKMI -Knacc rpaguku. KaptuHy 6utBbl MOXEM
Bnaetb Ha 10 akpaHax,. npeacTaBNAlOWMUX pasiuyHbie obnacty Kocmu-
yeckol KonoHun., KaxgaA u3 3aTux KpaTuH moxer ObiTb BbisBaHa Ha
MOHUTOP. ;

Mepebii ypoBeHb MOXET MoKasaTbCA fnerkum: BCE, 4TO Hy)KHO
caenatb, — 3TO ¥l0MMaTb APyMAoOB B TyHHene. Ecnu NATb pa3 NoApAA
pegynbTaTtbl Gopbbbl Mrpaiwero gocturiyt 50 %, urpa nepeiiger B
chegyolwmii ypoBeHb, T.e. eMy HyxHo GyfeT paccTpenuBatb Bpaxeckue
KocMuyeckune kKopabmu. Mo mepe npoaswxeHwAa Bnepeg GypeT NOAB-
NATLCA 6ONbLIOE KOSIMYECTBO 3MEMEHTOB, CNOXHOCTEN, KOTOPbIE AOMKHbI
ObiTE MpeogoneHsl No goporé K rnocnegHemy yposHw. Heobxogumo
BOPOTLCA HE TOMIbKO C 3axBaTyUKaMM, HO TaKXKE MOMHWTL O TOM, YTO
HY>KHO YMEHbLWTL YUCNO paspyliaemMbix UMK 34aHuiA,  4Tobbl HE rMbnu
mogun. Ecnu, Hanpumep, Gynet paspyweHa NnoTuHa, MoXHO MOTEPATb
SonMbloe KONMYecTBo HeobxoAaumbix ToBapos [26].

Tapper (bapmeH). Ecnu k1o-To He cornaceH, yTo 6apmeHoM ObiTb
TPyaHO, MoXeT nonpobGoBatb cam, CTaB Y4acTHUKOM 3TOW Wrpbl.

Wrpaiowemy HyxHO o6GCNyxuBaTb rocTeil B 4ypessblyaitHo Momny-
nApHoM NuBHoM Gape. Camoe neyanbHOe TO, YTO K/IMEeHTbl — NpeacTa-
BUTENM TaK HasbiBaemoro “TemHoro mupa’. Kosbou, NaHKu, mogw,
8nosiHe NpunnyHbie Ha NepBbil B3rfAA® 04HAKO JOCTATOYHO arPecCUBHLIE,
Bce oHu XOTAT TOMLKO ofHOro — nenc !

Ecnu KTo-HMbygb M3 HUX BOAZET’fo KoHua CTPOKM W He nonyuyut
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CBOEro CTaKaHyuka nencu, MX TeprieHne MOMEHTasIbHO WCCAKHET,
HecuacTHbIli GapmeH cam NoefeT flo -rNafAKoi NOBEPXHOCTU CTOI
Pab6otonarens GapmeHa He Ofo6pAET Takux UHUWAEHTOB, TaK Xe€ Kak
Toro, yto ObeTcA Mocyga. HyxHo ycneeath NoAxBaThiBaTb MNyCT
KPyXKu ¥ NOMHUTL O TOM, YTOOHI He paBaTh GoMbWEero Konuyec
HanWTKoB, yem TpebyeTtcA. MNATL ynyuwexunit BRekyT 3a coboll yBonbHE
¢ paboTbl - koHey urpbl. HyxHo pabotaTtb MCKMOYMTENBHO BHUMATEN
Ho wed Moxer, B NOpAAKE UCKIIoYEHNA, 3a0biTb 0 Kakom-nuGo ynyuie!

370 ewe He Bce. Mapeaka B 6ap BNETAeT UCKNIOYUTENLHO HEC
naTuyHbili NapeHb C mMackoi Ha d¢umanoHomuu, OH BCHINGET AR BO BCE
KPYXKW C Mencu, 3a ucKmoueHnem opHoi. WIrpoK.gomxeH yKasawa
Ty KpyxKy, KoTopyio 6aHauT HE pepxan B pykax {[26]. s

Gunfright (CtpawHbiii pesonseep). B urpe poBonbHoO peanmmcTuyHo

. ©3006paxeHsl amnem W [goMuku  O6bINHORO  3anagHoaMEpUKaHCKOro

ropogka. HasbiBaetcA 3ToT ropogoK YepHoiii Kamews. Mo ynuuam
ChiNaHbl rpypbl KaMHel ¥ BUgeH uHTepbep sgaHwi. Ytobbl MOCMOTPETH
Ha 3KpaH Nog pasHbiMu pakypcamu, Hy)KHo Haxatb Knaeuwy “Z* uin
“CAPS". -

WUrpatowuii = wepug No Npossuiyy BbICTpOCXBaT, ABAa OCTPbIX rn:
6N1ecTAT uz-nog wWnAn.L Liens ero — NaTpyiMpoBartb ropog, rae wartaw
Gpqanru v eoopyxeunue GaHauTbl Wepud BoOpyMKEH LieCTU3apARHLIM
PEBOSILBEPOM.

Wrpa HauMHaetcA co CueHbl NajeHuA MEeWwKoB C AeHbramu; ux
Hajo HabpaTb Kak MOXHO 6Gosiblwe, MOTOMy YTO MPWAETCA NAATUTL u
naTpoHbl, Nowaged, a Takke NAaTuTh Wrpagbl.

Cnepyowan cueHa HayuHaeTcA € TOro, YTO MIpoK MOXET nen
Mewatb weputha, CTOAWEro B ABEPAX TIOPbMbI, BO BCex HanpasReHUAX
1 cTpenAThL. Cnesa Ha akpaHe NokasaHo oGbABNEHNE - “pasbiCKMBABTCA
onacHulii NpectynHuk”. Konuyectso NyREK nop HUM — 3TO 4UCAO
0CTaBIMXCA Xu3aHel. Ewe Huxe -~ cymma zapaboTaHHbix geHer. B camol
HWKHEH yacTu sKpaHa NoKasbiBaeTcA GapabaH C ocTaBWHMUCA MyJIAN
1 TenerpaHbiii 6nadk ¢ ueHamu Ha Nynu u Nowanei, a Takxe ypoag
wrpados.. .

3apava urpawuero — 66ICTPO NPOXCAUTL MO ropody, HanoNHEHH
onacHocTAMK. Ho camoe onacHoe — ato He 6aHpuThl, a8 MupHbie 6
6oAsHeHHbIe ofuTarenu ropoaKa, Kotopble GecuenbHo WAAKTCA !é
yauuam, CTONKHOBEHUE C KoTopsiMM fuwaet wepupa XusHu W

[ONNapoB.

Bckope urpatowmii 0GHapyXuUT BOOPYXEHHOro Hanewuka, KoTop!
BuIMMIABUT noBOMbHO ycTpawatwwe. OgHako ecnnm WUrpok BbiCTPENUT
nonajet B Hero, T0 C yavWBNEHMEM OBHApPYXMT, yTo NuwuicA ewe 1
ZonnapoB. 310T NapeHb BCEro NUWb yKasbiBal CBOMM PEBOJbBE
HanpasrieHue, rae Haxogutca 6nmxaiimni 6aHguT.

C nomouwblo apyrux obutarenei ropopka wrpok B KoHue KoH
_poGepercA no bunna buika, 3a NoyMKy KoToporo BeiNfiaynBaeTch npe
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8 pasmepe 350 gonnapoe. He Hapo xpjaTb, MOKa OH HayHET CTPENATDL,
UrpoK OMKEH NMocTapathCH BLICTPENNTL B HEro cam — u urpa nepeliger
Ha crlegylowmii yposekb. Mrpaiowemy NpeacTouT CTONKHYTHCR C HUM
JMUOM K NWuy, ¥ Tenepb pesynbTar 3aBUCUT TONLKO OT peakumu u
MeTKoCcTH urpoka. Ecin emy ypactcR nopasute 6aHguta nepebiM, OH
BO3BpallaeTcA K HayancHoW KaptuHe, Ho Tenepb Ha ouepegu bBunnm
KosneHok, 3a KoToporo nnavAT' yxe Gonbwe - 700 ponnapos.

Euwe ogHo: urpatowmii moxeT Haiitu nowagb, KOTOPYIO 30BYT Nakro,
1, CUAA Ha Hel, MoXHO CMOKoIHO Npockakarts NoONropoaka, cMeTaA Bce
Ha CBOEM MyTu, Ho, K CcoXafeHuio, NQilags — yAOBONLCTBUE [OPOrOe.
OpgHaKo ecnu urpatouemy NocYacTIMBUTCA BCTPETUTL Gannmos BEPXOM
Ha KoHe, OH MOXET MyCTUTLCA 32 HUMK B NoroHio [26].

Sir Fred (Cap dpep). HageB gocnexwu, MOXHO CMENo NycKaTbCA NO
CKPbITOH TYMaHOM APEBHOCTH CTPaHEe CBap/MBbLIX KOPonel, NpeKkpacHbix
AaMm 1 poiuapein 6e3 crpaxa u ynpeka.

Cap ®peg nonan B aTy cTpaHy B To BPEMA, KOrga BCE OCTaNbHbLIE
6naropopHble poiapy Haxoauiuchk B AanbHWUX CTPAHCTBUAX, a OCTaB-
wmnecA 3abpocwiin CBoe PEMECNO U CNOKONHO [OXMBANKU XU3Hb B CBOUX
3amKax, MoCTPOEHHbIX Ha 30M0To ApakoHoB. Korga 3noi cap Myro AbtoHu
noxuTun NpuHUEeccy, Kopofb, €e oTel, BoTan nepep cnoxHoi Npo6nemois,
Kak Haiitn 6NnaropofHoro poilapA, KoTopbli Gbl MPOHUK B 3aMOK Herogsn
¥ cnac:foyKy. Kopofito NpUwnock oCTaHOBUTL CBoW BLIGOP Ha cape
Opepe. XoTA OH M HE Camblii Nyywmii pbiLaps KOpONEBCTBa, HO CTapa-
TeNbHbIA. '

TpyaHOCTH HaumHalTCA C caMbix MEPBLIX CEKYHA Wrpbl. Ha nepsom
aKpaHe cap Ppep, 3anaKkoBaHHbIA B focnexu, CTOMT Ha Kpak nponactu,
no gHy Kotopoii nonset ameA. Ee yKycbl NMWaiT HEOCTOPOXHLIX phitlapei
cun. MoxHo nepenpbirHyTb 4epes nponacTtb, packayaswuCb Ha OfHoOM
13 BEPEBOK, a MOXHO NPOCTO GPOCUTLCA BHU3, NEpenpeiIrHyTe 4Yepes
3Melo n BhIBpaThCA HaBepx No BUHOrpagHol nose, KoTopan CBeLMBaeTcA
C KpaA nponactu BHu3, KcTatk, eciim ecTb xefaHne Bhiurpatb B 3TOM
vrpe, Hago 6LICTPEHLKO HAy4MTbCA packaumBaTtbeA Ha BepeBkax. Ha
Gonbiueli yacTu 3KpaHOB MMEETCA Mo KpalHel mepe ogHa BepeBka.
3anestb Ha TaKoil KaHaT oO4eHb NPOCTO, @ BOT pacKayaTbCA Ha Hem,
BOBpEMA NEPEeHOCA TAXECTb TeNa C ofHOW CTOPOHbI Ha APYryl, — 3TO
YK€ MCKYCCTBO, Ha OBNageHne KoTopbiM MOXET YT MHOro BpemeHu.
K HecyacTbio,Noka wrpaioumii um osrageer, 60ﬂbl.lmHCTBO NONE3HbIX
JPeameToB emy -yxe HepocTyrnHo.

YiigA ¢ Aepeoro 3KpaHa Hanpaeo, urpamumﬁ OKaXeTcA nepeg .
PBOM C BOAOH. MHorme npegMeTsl HAXOAATCA Ha fHE BOAOEMOB, TakK 4To
dpegy Hago ewe ymeTb nnaeatb. Ecnu wrpatowmii He CTOSIKHYNCA C
a(pexToM MHEPUUM Ha NEPBOM IKPaHE, TO OH OUYTUT €ro, Kak TOMbKO
“cnpsirHer” B poa. B Boge Ha Hero geidcTByeT BbiTaNKuBaiowan cwia.
Y106bi “HbIpHYTL”, OH AOMKEH HaXaTb KHOMKy "Bnepes” 1t 0gHOBPEMEHHO
yAepxarb KHOMRy “BHW3". YNpaBiAA Takum o6pasom NNoBLOM, MOXHO
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ybeanTben, yTo NPOHWKHYTL B NOABOAHYIO NEWEpy [OBOSALHO TPYAHO.
ekt mHepumm vyBcTByeTCA u Ha cywe. Bo BpemAa aBwkeHUA
Hafo HemoNro nepxats KHONKy “Bnepes”, wHaye dpes puckyer Bpe-
3aTkCA Ha NONHOM Xxofy B Kakoe-HnGyab Npenatcieue. Ho BepHemch
Ko pey. CleHa Hago pPBOM MMEET gBa NNaHa. Cnepea urpawmii JOMKEeH
no CTEHKE 3amKa NOAHATLCA HaBepx W, packayaBlWwWCb Tam Ha BepeBKe,
3anpuirHyTs Ha obBnako, 4yto6bl BKMOYMTL Tam pybunbHuK. Tpu 3Tom
HEO6XOANMO YKNOHATLCA OT YAapoB MONHWW. Jlln6aA HeToyHoCTb — ¢
WrpoK NETWT B POB. 4
B 3amoK moxHO MonacTb u yepes NoaBoAHbIA TyHHENb, 3aXBaTuB
fo fopore ropcrb KamHei, ecitu noseser. KamHu mMoryT NpurogwuteecA.
MponnuiB yepes TyHHENb, urpaowmii OKaXEeTCA Ha 3KpaHe ¢ pBYMA
NaryHamu. HyxHo BbiGpatbCA 1“3 NEPBOA M HbIpHYTL BO BTOPYIO.
OctopoxHo! BrionHe peanbHadA oNacHOCTb HAaTKHYTLCA Ha TUraHT-
CKoro ocoMuHora! ECnm noseser, Ha gHe 3Tol NaryHbl urpaiowuini Hager
mey Ppega. Ho yBepeHHOCTH B 3TOM HUKAKOM, Tak Kak oH MOXeT -Haxo-
AUTLCA W B. Kakom-HUGYAb u3 58 mecT, rae nexar pasHbie npeamersl.
Mey - rnaBHoe opyxue ®pega B Urpe; Kak u Bce ocTalbHbIe NPegMEeThi,
ero MOoXHO B3ATb ¢ Nomolblo Knasuwu “SELECT”, a B pelictBue oH
NPMBOAUTCA NOCAE TOro, Kak K 0603HaYaloWeMy Mey CUMBOITY Ha HIKHEN
NonoBUHE 3KpaHa MoABOAAT Kypcop W HaxumaioT Knasuwy “USE”.
Bce octanbhblie fpegmetsl,” KoTopbie HeceT ®peg, Toxe NoKasaHbl B
HWKHEN 4acTh aKpaHa B ”okowkKax”. C Me4om B pyKax MoxHo Hanagath
M 3aWmuaTbCA. i
flepBoiii, caenaslwuii BoiNag, UMEET NPEUMYLLECTBO. Y BParoB MOXET
6biTb 7 ypoBHEN ¢exToBanbHOro MacTepcTBa, W CMPaBUTLCA C HUMU
haxe Ha camom NepsoM ypoBHE, He Tak npocto! YTtobb Nobeants
NpPOTMBHWKa, €ro Hago MopasuTb TPU pasa, €cNv TOMbKO HE yaalloch
npunepetb ero K crteHke. [ipyroe BaxHoe Opyxue — JiyK U CTpesbl.
(O Tom, Kak po6bITh €ro, onuckiBaeTCA Huxe). Mocne nonagaHuA B 3§M0k
COGLITUA YOBLICTPRIOTCA, W UCTILITAHWUA YXKECTOYAIOTCA. s
Y1066l MonacTb B 3aMOK, BO3MOXHbI TPKU BapuaHTa. '
Bapuant 1. B3ATb BepeBKy co aHa nponactu. BuibpaTtbcA u3 Npo-
nactu u ugtu Haneso. Tam c6pocuTL BEpeeKy ¢ 06pbiBa BHU3 W CAYC-
TUTLCA Mo Hel Ha aHo. B3ATb NiyK u cTpensl. PackayaBlumch Ha BEPEBKE,
nepenpuirHyTb Yepes xentyip ckany cnesa. fepeiigA Ha nesblii 3KpaH,
NoAHATLCA MO uenu MoaBEecHoro Mocta W, NPUrHyBWMWCH, NPbIFrHYTb
B 3aMOK. -
Bapuaxt 2. B3Atb MAco co pHa nponactu. bpocuth ero B poB,
4TO6bl "OTBMEYL NMpaHbio. MponnbiTh yYepes TyHHeNL Mog cTeHod: W3-
naryHel C OCbMMHOrOM B3ATb CMMYKW M CHOBa BLIGpaTbCA B POB.
3abpatbcA MO BMHOrpagHoi N03e Ha CTeHy, packayaBlUch Ha BEPEBKE,
3anpbirHyTh Ha 06NaKo, RXMOYUTH PyOMILHUK 1 NPOUTI B OTKPbIBLUWIA
npoxop. oot K Tpeaybiy, Ha KoTopom nexut 6omGa. Mogkeys Gomby.
cnuykamn. bomba B30PBETCA U YHMYTOXMT MpenATcTeue. llepenpoirHyB
yepes 06NOMKuK, BOWNTM B 3aMOK. S 3
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BapuaHt 3; B3ATe mMey B naryHe ¢ ocbmuHorom. TlogHATECA MO
CTEHE 3amKa, 3anesTb Ha o06naKko, BKMWYUTL PyBunbHUK u, Npoiigs B '
OTKpLIBWMIACA Npoxopg, B3ATb OyTbiNKy. CHOBa MOZHLIPHYTL MOA CTEHY. ‘
Ha aKpaHe cnpaBa OT oCbMMHOra nojo3satb NapoMIMKa C NOMOLLbH w
OyThiku. Janbwe uatn Hanpaso. Y6pate dexrosBanbumka v Npoitn B |
3aMOK, NOAHABUIMCL MO CBMCaloliell ceepxy Bepeske [26]. |

Fairlight. 310 nepsaA urpa B Tpunorun o 3emne dapnaiita, n Urpok |
6yaer neicTBoBaTh B OKPECTHOCTAX 3amKa.

Ha Ge3bpexHoil paBHUHE HUMYEM HE NpuUMeEyaTesibHoro niaro, No Ty
CTOPOHY HENpoXOAMMOro FycTOro Neca pacrofloxeH 3aKoNgoBaHHbINA |
3amoK. B 3amKe TOMUTCA BoNWeBHUK, UrpoK AoMKeH HaiTu BonweGHyo
KHUry, 4TOGbl BbI3BONUTL €ro U3 TEMHMLbl. A,

4 NepcoHax wurpaiowero - 3To NyTEWeCTBEHHUK U UCCNEfoBaTeb, |
OAETLIi B NNaly, ¥ BOOPYXEHHbIE ME4YoM, 4ToObl OTEMTLCA OT aHTUCO- ‘
uManbHLIX TUNOB. PUrypka MOXET ABUFaTbCA B YEThbIPEX HanpasnNEHWAX, ‘
npuiraTs ¥ NOAHMMATh pa3fiMyHble NpeameTs, BCTyNate B  Goil. |

WUrpatowwmii Moxer nepegeuratb NpegMeThl, TOAKaR ux, CTaBA CTyNbA 'l
Ha_ cTonbl, YyTo6bl AOGPATLCA 40 BLICOKO PACNONOXKEHHbLIX ABEpei uim
OKOH, a Takxe nepecrapnaib mebens. Mpobnems! , KoTopbie Hao PeLnTb,
o6biyHo npocTbl. Mo Bugy Knwyeir ACHO, K KaKoli ABEPU OHM MOAXOAAT. .L
Mocne Toro, Kak OTKPOETCA ovepepHaA MotaitHaA nBepb, MOXHO Mpo-

HUKHYTb B rNy6uHbl 3amKa. OXpaHHWKOB 1 TPOANEH, KoTopkie, NPOTUBO- i
nelcTBYR, pasmaxuBalwT Oofibwumu Ay6uHKaMKU, MOXHO NEPEXUTPUTL
Wy BCTYNuTL C HUMU B Goii. Peanuam cxeatok BKOYEET corlocTasieHne 1
CHI CPaXaloUMXCA, h

Kaxppiii NpegmeT u repcoHax B urpe umeloT BEC. I'lpemne’ru
KOTOpbIE HECeT WrpoK, u306paXkaloTCA Ha MalileHbKoM CBUTKE B yriy
3KpaHa Mo ogHoMy 3a pa3. MoxHO HectTu Ao NATWU NPepMEToB OAHO-
BPEMEHHO, HO MX BEC MrpaeT CyleCTBEeHHyl ponb. BoamoxHo, cunbi
UFpOKa XBATUT TOMBKO Ha MEHbIIEE KOMMYECTBO. AHaNOrnyHo ygap
AyOMHKW TPOANIA HamHOro qyacrsmenbnee 4YeM HacKOKu maneHbKoro
oxpaHHuka [26]. s

Lightforce. Urpatwowuit ctpenAer no Nipeamertam, yBepTbiBaAch OT
(HUX, Npu 3ToM HyxHa ObicTpan peakuuA. Ecnn urpaowmii BoligepXuT
HECKOSbKO HavanbHbIX YPOBHEWH, TO 3TO 04YeHb HEMfoxo!

Wmen Ha Boopyﬁ(enuu HECKO/IbKO MexNNaHeTHbIX Kpelcepos, HyxxHo
YHUYTOXMTL Uenblii GNOT MHoNNaHETHbIX Kopabrel, a Takxe ux 6asbi,
3aBOAbI M NPoYUE OTPOEHUA. HeKoTopbie Kopabnn NycKaioT Topneas!, 4To
O4Y€Hb HEnpuATHO. B urpe MHOro pasnmuyHbix KOHCTPYKUMA. Wirpatowmii
HayuHaetT cBOW MNyTb Yepes MKyHrNM ogHoW M3 MNaHer, NoTom emy
nNpeacTouT MPOITKU Yepe3 BOZHbI MUp, MHAYCTpUanbHylo obnacte W
yepes peKy. HawBbiciumii cyeT gocTuraetcA He npocto riy6uHoii npo-
HWKHOBEHUA Ha TEPPUTOPMI0 NPOTUBHKMKA, HO TaKXe u pasfNuyHoro poga
npusamu. O6bIMHO NpemMKA HasHayYaeTcA NPW paspylleHUM BeeX —3aaHuii
Komnnekca. Urpa oyeHb NpocTa Ha Bug, ogHaKo “BbXUTL” B Hell faneko
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He TaK NpocTo, Kak KaxetcA. Bpaxeckue acKaapuiibn NETAT B CNOXHOM
6oesom nopagke. OHM BLICTPO NEpPecTpamBaloTCA, NPUMEHAIT TakTu-
YECKue yNoBKY, KOTopLIe ANA KaXaoro Tuna kopabneit csou.

MNonesHble coeern.. CHavana © MoBegeHun Bparos: 3eneHbie
netaiowme Tapenku ABUralTCA, 3ursaramu BHM3, MOAOMTL WX HENb3A,
' KpacHble netaiowue tapenkui KpyXaT BOKpPYr UrpoKa, HEKoTopble
NycKawT paKeTbl, ocTafbHbie 6pocaloT MUHLL, BCE 3TO B €ro Hanpas-
neHuu. :

lony6uie netawowwme ”gopacti”: ¢NeaylT NOCTOAHHLIM KypcoM, WX
nerko nogbuT. h -

Xentbie " NNoR-NNoALI”; OHWU CNEAYIOT TEM XE KyPCOM, 4TO U rony6buie
”poaack!”, HO BHE3anHo MOBOPAYMBAKT ¥ NETAT NPAMO Ha WrpoKa.

3eneHvie ,acTepouabl: Ux Henb3A, NoACTPeMTL. OHW NOABNAITCA
BCAKWIA pas, Koraa €CTb BO3MOXHOCTb MOJlyYEHUA Npemmi.

benuie acrepougbl: CREAAT 3a WrPOKOM, UX HYXHO yHUYTOXKaTb

UcTpeburenu: Hexkotopble NOABNAIOTCA COOKY, a HeKoTopble CTpe-
JIAOT M3-3a pamku 3KpaHa. ‘ )

Teneps 0 NoC/iE006aTENLHOCTU coqblruﬁ: NG:C ACTEPOMAOB -
3eNIeHbIE aCTEPOUAL!, KOMNNEKC 3AaHNWIA, XKENTHIE acTepouabl, KOMNAEKE
3faHuii, TpU pAga ronybbix neTalwmx Tapenok, XenTbii acrepoug, 3
3gaHve, Geneii acTepous, KpacHbie netawwue Tapenkn (gee BOMHBY),
3fiaHne, XenThik acrtepoup W, HakoHew, Ganuiii actepoua. HHAHETA%

nopaHbiue. .
" 3epougbl: BGOABAATCA M3-3a CMMHLI UFPOKa U NETAT NPAMO Ha Hero.
» .
v

JXYHITIEN - 3epougbi, 3€MEHLIE Tapesku, 3aaHuA, UCTpebuTeny, cHosa
ucTpebuTeny, onATL ucTpebutenn, BaNeTHaA MoNoca, 3aaHue, KPEecTh,
NPW30BaA Xu3Hb, 3€NEHbIE Tapenku, MCTPebUTeNnW, 3gaHWA, KpPecTbl,
MCTpebUTENN, NPU30BAA XW3Hb, 3ENEHbIE Tapenky, 3epougbl U 3eneHble
acrepoupbl. OPBUTAJIbHAA [MNIATOOPMA: 3eneubie  acvepougsl,
KpacHbIE Tapenky, XEeNnTuie actepouabl, 6enbie acrepongbl, Npu3oBasA
,Xu3Hb, 3epougsbl, 4 BONHbI KPacHLIX Tapenok, 3eneHbie actepeupbl,
KpacHbIe Taperku, XeNTbie acTepouabl, 3eneHble actepoupabl, KpacHbie
Tapenky, 3epouabl, KpacHbie Tapenkuy, KpacHbIe Tapenku, CTPENAWue.
paKetamy, CHOBa Tapesiku, XenToie acrepoupsl, KpacHbl€, KpacHbie
3epoumabl, 3eNeHbIe 3epousbl, NPU3oBan xu3Hb. JIEJAHAA XWU3Hb: xotA
HEeKOTOpbIE TWUMbl MOTYT Clierka oTinyatbCA, BCE Hanapgaiouwme seayt
cebA TOyHO TaK ke, Kak u Hag MNAHETOM AMYHINEN [26]
Basketball (backet6on). MoxHo urpatb ¢_NapTHEPOM Win C Komflb-

10TePOM, pyKoBogA KomaHgol u3 4 urpokos. JeicTBuA o4eHb GbICTPbl,
W wrpawuwemy nNpugeTcA ocHOBaTenbHO NOTPEeHWUpOoBaTbCA, €clin OH
XOYeT NPOTUBOCTOATL KOMMbLIOTEPY, AaXE Ha camMoM NEPBOM YPOBHE. 3
K cyactbio, €CTb pexuM TPEHUPOBKU. -3
Yro6bl AOOGUTLCA yCNexoB B urpe, HepoctatoyHo npocto 6bicTpo
Gerarb u 6pocats MAY B KOP3uHy, HEOOX0AUMO Hay4UTLCA NepegaBarth 1
MAY NapTHepy. Urpawouiui MOXeT ynpaBnATb Wrpokom, KoTopbii B

y
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HacTOAWMIA MOMEHT GnuMxe BCero K MAYY uiu BRajeeT um. TaKkoi
UrpOK OTNMYEETCA NOBLIWEHHOW APOCTbID. HaxaB KHOMKy “oroHb”,
UrpaoLmii 3acTaBuT Urpoka NognpoirHyTh; NPOKOMKAA ee yaepXusars,
MOXHO 3acTaBuTb NOAMPLIrMBATL +BCEX MIPOKOB MO oyepeaun. Ecnn so
BPEMA NpPbDKKA HyXHOrO Mrpalowemy uieHy KomaHgbl oH OTMyCTUT
KHOMKY, TO KOHTpoib Nepedger K Hemy. MMoka wurpawowwii ynpasnfAey
3TuM wrpokom, mawmuHa 6eper Ha cebA 3abory 06 octalnbHbix. O6blYHO

OHW_TMEPeBUraloTCA JOBONLHO PaLUOHANbHO. XOTA MHOTAa UX ABUXEHUA

nopaxaloT GecToNKoBOCTLI. Mrpa 6bicTpan, AOBOSILHO CROXHaA [26].

Tamahawk (Anaw). B nporpamme ecTb BO3MOXHOCTb TPEHUPOBKM.
B seproner urpatiero HUKTo He CTpesiAeT, XOTA BpaXeckne BEPTONeTLI,
KaK KamuKajae, BCe BPEMA NbITAITCA CTONKHYTLGA C HUM. ECTb 1 gpyrue
BapuaHTbl. MoNHocTbio Mrpa passeproiBaefcA Ha BCel KapTe: HEKOTopbIe
ee KBajpaTbl KOHTPOMMPYIOTCA WUrPaoliym, a APYrUe — NPOTUBHUKOM.
Heobxoanumo BbiGUTL HEMPUATENA U3 €ro No3uLuiA, He faB emy Npu 3ToM
npogenarb To XK€ camoe C urpawwmm. Tak Kak Kaxnabli KBagpar co-
AepXUT 8 ueneii, To NPOLECC MOXET AMUTLCA OYEHb BOMRO. ABTOPHI
CUMTAIOT, YTO MX PEKOPA — 3TO 4 OYMILEHHbIX 3a 22 MuHYTHI KBagpara,
W 410 ANA TOro, 4Tobbl OYMCTUTL BCE OTTallbHOE MPOCTPaHCTBO, MoTpe-
6yetcA He meHee 20 yacos.. '

Mycth urpatouwii NoNpoByeT ”neTars” HoubIo UK B WMEHG (a avo
3HaYWT, YTO OH He BUAMT MNpepmera, Moka C HUM He CTONKHEeTcA). OH
y6eauTCA, 4To camoe TPyaHoe — 3T0 yMEHbWNTL CKopocTb. Jlyywe Bcero
NOAHATL HOC BEpToNeTa BBEPX, HO Torha oH TEPAET n BbicoTy. Ecnu xe
BEPTONF * NETUT CNULIKOM BbICOKO, U OH HE MOXXET PacCCMOTPETb MULEHD,
TO NPUXVANTCA NuKnposaTk. lpu 3ToM CKOPOCTh HapacTaer Tak BbicTpo,
YTO Wrpalowuil He yCneBaer oNoMHUTLCA, Kak y ero Beprofera oTpbi-
BaTCA nonactu Hecywero BuHta. C nomowplo “rasa” wurpatowmii
NOLAEPKMBAET BLICOTY, @ C MOMOWLbI0 JPKOWCTMKA' — pasroHAET wuin
TOPMO3NT. ‘ . X

UYto KacaercA TypbyNEeHTHOCTM 1 BO3AylLHbIX NOTOKOB, TO BEpToner
HamHore 6onee yctoiume K HUM. C HUMKM He Hapo GOpOTbCA, MX Hago
“ocepnatb”’. Kpome 3toro, Ha manoii BbicoTe TypGyneHTHOCTb MpakK-
TUYECKU OTCYTCTBYET, Tak YTO QT Hee MOXHO M36aBUTLCA, CNYCTUBLWNCH
8Hu3, NpaBja, BHU3y HAXOAATCA AMHNM INEKTPONEPEAAYH ...

HacroAwwuii Beproner “Anaw” crabuinsnpyetcR C NOMOLLbIo
KOMNbIOTEPHOW cuctembl, 63 Hee Booblwe HEeBO3MOXHO Nerartb, U OH
oueHb MouHo BoopyxeH: 16 paker “Xenngaiiep”, 30-munnumerposoe
opyave n 19 HaBeCHbIX NYCKOBLIX YCTAHOBOK ANA PEaKTUBHLIX CHapAROB
kanuépa 70 mm. Cosgarenam nporpammbl 3TO MOKas3anoCb CAULWKOM
MHOro, 1 OHW OrpaHU4MNUCL OpyAWEM, ABYMA paKketamu u opHoh nyc-
KOBOM yCTaHOBKOW gnA cHapAgoe. Bnpouem, urpatowuii Bcerpa mMoxer
"Npu3emMnuTLCA” U BO30GHOBUTL CBOM 3anacskl. -

Y HacToAWero BEpTonera MMEETCA NasepHbiii Npuuen B HOCOBOWA
4acTu. JTMM TNPMUENOM MOXHO YNPaBiATL C NOMOLbLIO CUCTEMBI,
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_ HocAujeli HasBaHue MHTerpanbHoit Cuctemb: CeAsu lnema Munota ¢

Mpuuyenom. 3To o3Hayaer: NWAOT. ABUraeT rOMOBOW W OJHOBPEMEHHO
nepemewyaer npuuen, TakTuka GoeBbix geicTeuii Takosa. [unor Ha
MrHOBEHWE MOJHUMAET M3-3a XONMa CBOV BEPTONET, M. €ro KOMMbIOTEP
3anomuHaer naHawadt B BUAE KapTuHKW. 3aTém OH CMYCKaEeTCA BHU3,
HE TOPOMNACH, HaBoAWUT Mpuuesl No K306paxeHuio U CHoBa B3MbIBAET
BBEPX NULlb HA 04HO MrHoBeHue, 4To6bl BhINYCTUTL paKkety. [ocne storo
CHOBa MOXHO NPATaTLCA, PakeTa cama Halget uefb No NasepHomy Nyyy.
Houblo BCE 310 pEnaeTcA C MOMOLLK MPUBOPOB HOMHOrO BUAEHWA.
Ecniu He cuutaTth WNEmMoOHaBEREHWA, opyxue B urpe pabortaer
noyT Tak xe. HyxHo OTMETUTL: Lenn Ha pajape NOABNAKTCA 3a40Mro
O NOABNEHMA camoi Lenu Ha rnaBHoM 3kpaHe. Kak ToNbKo uenb u3
nuHelyartoii NpeBpaTtUTCA B GNIOWHY, MOXHO BbINYCTUTL paKeTy.OH
nonapaer, fjaxe eciv uenb 6yaet 3a ropami, AEPEBLAMKU UM obnaKkamu. J
Bpaxeckue Bepronernt He ABNAKWTCA “Anawamun”. OgHaKko MUMOTbI UX
OTYaAHHO CMEeflbl, U HOBbIi BEPTONET MOABMARETCA cpasy Moche Toro,
KaK cbut ero npepwecteseHHuK. To, 4TO OHU BCe-Taknm MOABAAIOTCA MO
OAHOMY, NMwb OTyacTn obnervaet urpy. OHKM Bcerga JIETAT Ha BLICOT!
BepTonera urpaiowero, a paguyc pgeicreua ux paker 4000 ¢yTo
Tak KaK pakeTbl Mrpalowero HacTurawT Lenm 3a 3 MUy, To 3T0 — ur|
B ogHM Bopota. flpaBga, cToMT NOMHUTL, YTO BpaXeckue BepTONET
MOABNAIOTCA CHOBA U CHOBA, @ BEPTONET UrPalWero — B eAnHCTBEHH
aksemnnApe [26].
10-cosetos HayuHawwemy nunoty:
1. [InA 6eicTporo Habopa BhICOTLI BO BPEMA 60A HyXHO BbhkaTh raA
fl0 OTKasa ¥ ONyCTUTL HOC BEPTONETa Ha 30 rpagycoB. MeHblwe yem 3 7
6 cexyHg urpatowwmii Ha6eper 100 meTpos. 4
2. He Hapno 6OATLCA Nocagku Ha 3emnio. MoxHO NPU3EMNUTLCH, I
yrogHo, a notom gobuparecA 4o 6asbl, pyaA No rpaHuTy. pq
3.nA atakn cnegyet BbiGMPaTL CPEAHIO BbLICOTY, Tak Kak BC
pasHO NPMAETCA onyckaTb HOC BEPTONETa, 1 €CNU Urpalowmil 6ygeram
60NbLWOM BHICOTE, TO €0 BEPTONET CHNLIKOM 6bicTpo Habepet Henony&
TUMYI0 CKOPOCTb. '
4. TaHKN MOXHO NOAOUTL TONMBLKO pakevamu.
5. Haubonee ygaobHblii cnocob cBpacbiBatb CKOpOCTb - pena
GbiCTpLIE NOBOPOTHI BMPaBo-B/IEBO. /
6. 41066 Kpyye pasBepHyTbLCA, ’HyXHO NOAHATL HOT Beproner
BBEPX. b "
7.Mpouwe BCcero NopasvTb BEPTONET NPOTUBHWKA, Korpa OH MOBO-
pauuBaer. Yepes ropbl OH MpONETETL HE CMOXET, NoaTomy chlepyer
yCTpamBaTb 3acafbl 3a ropamm u Xaatb, NoKa oH byner MaHeBp1poBaThs
8. LlenecoobpasHo cpasy Habparb paKet u nonHﬂTbCR Hay 6asl
Ha Bbicoty 512 dyToB. MoBopayvBaAch Ha MECTE, ”3aceub” BCE UM
paguyce 3 mMuM. YHUYTOXWTL MX BCE, CMYCKaACb BHW3 3a Hoabuﬂ*
paketamu Mo mepe HeobXoaMMOCTH. Y
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9. B cTpaternyeckom BapuaHTe urpkl HavansHoe MonoXeHe CTopoH
BCEe BpemA pasHoe. Ecnu Bhibpate urpy nonpole, chnegyer npepsars
€e B camoM Hauasle, Moka NosuumA HE NoHpaBuTCA.

10. Ecnu yaacTcA 3aHATL - UeNMKoM BECh PAA BPAKECKUX no3nuuii,
TO MPOTUBHUK YK€ HE CMOXET UX BEPHYTb. Hafo GbiTb OCTOPOXHBIM:
NPOTUBHUK TOXE MOXET MocTynuThb fMofoEHeIM obpasom! [26].

Treasure island (OcTpoB Cokposuwy). ...CHavana [ixum XoyKuHc Ha
nytn K 6opty “3cnaHbonbl” foMkeH u3bexaTh CMEPTENbHBIX O6bLATUI
Cnenoro Mblo. 3aT€M emy HyxHo GOATLCA Pa3o6nayeHnA B TOT MOMEHT,
Korpa oH MoAcnylWwWBaeT pasroBop MATEXHOW KomaHgbl KopabnA.
M TonbKo -Nocne 3toro HauvHawTcA coBCTBEHHO MPUKNMIOYEHUA Ha
ocTpose Cokpoeuy,. . -

Mouck HaumHaeTcR OT (opTa, KOTOPbIN -WckaTenu NPUKI0YEHNN
nocTpouiv Ha octpoBe. [kuv JOMKEH ONEPeAUTb NMPaToB W HaWTy
newepy Bexa MaHHa. Mouckn BEAYTCA B COOTBETCTBMM C KapToi, YacTu
KOTOpOi NOABNAKTCA Ha 3KpaHe. Becero Takux yacrein — 64.

Korpa HaligeHa newepa, coxkpouwa o6HapyxeHs!, 4nA 3aBepleHnA
Urpbl X Hy)XXHO NEpeHecTn Ha Kopabiib, CAPATaHHbLIA B ByxTe.

B KoHue Kaxaol urpbl NPUBOAUTCA CYET, OTPaXKANLLMIA CKOPOCTH, C
KOTOPOM coKpoBuWa GbiNv HalgeHbl, a Tatke GOMLLOBCKUIA ayx UrpoKa.
Y1obel pobuteeA ‘abeonioTHoro pesynerata 100 %, npupetcA m3pAgHO
noTpyAUTLCA.

Ynpasnawwwe Knaaumm.

”Q” -~ BBEpX; ”0” - BneBo;
"A” - BHU3; "P” - Bnpaso. N

AnA foJlyyeHnA NonHoro ycnexa HegocTaroyHo usberath MOBYLWEK
nupatos. Heobxogumo NPuBNU3UTECA K NUpaTty Ha Takoe PacCToAHWE,
4yToGbl OH KeTHyn B [hkuma KOpTUK, U MpU 3TOM YyCMETb YBEPHYTLCH.

Yr06bi B3ATL 4TO-TO, JDKUM AOIKEH BbITh NOMELLEH Ha NoaGupaembli
obbexT. bpocaa KoptuK, Ihkum AoNXKEH nBurathCA B HanpasneHuu
6pocka; B MOMEHT 6pocka HaxumaeTcA knasuwa “M” unm KHomnka F.
“OroHs” pxoMcTUKa, 2

Mpu Haxatum Knasuwu "H” B urpe HacTyrnaer naysa, a Knasuiuu
"T” - urpa npogonxaercA. OgHoBpemeHHoe Haxatue "D” u "T” Bbibi-
Baer pecrapt [26].

Skyfox (Cxaidorc). Uctpeburens ”CKamnOKC” — 3TO HacTOAWMM
nevaiowuii apceHarn, ynpaBneHWe KOTOPLIN MOXET -4OCTaBNATL MHOTO
4acoB OCTPLIX OWYLWEHWH, Koraa wurpaiouymi 6yAeT oTbuBatb araky 3a
aTaKoi BPaXECKMX Cufl, HanpaBneHHbIX fpOTUB’ HEro TauHCTBEHHbIM
Kopabnem-maTKon.

HekoTopoe npeacTaeneHne o6 o6wux BO3MOXHOCTAX 3TON MIpbl
MOXHO MOSy4YTh, MPOCMATPUBAA MEHI0, KOTOPOE Mpeanaraer Ha BuiIbop
7 pa3snnyHOro poaa TPEHUPOBOYHLIX MONEToB, HEo6XoAUMBIX, 4TOOLI
NpUroToBUTLCA K HacTOAWER urpe. MomHo ”BucETb Ha XBOCTE” Yy

»BPAXECKOro WCTPEOUTENA unu CTalKuBaTbCA CO BCEBO3MOXHbLIMU

CUTYaUuMAMY, KOTOPLIMU HacbiLeHa “NonHopasmepHan” urpa. 91




Ha npubopHoi pocke Haxo,ufﬁcn HE TONLKO nasep HenpepbiBHOro
REVCTBUA, HO 1 yNPaBNAEMLIE PaKeTbl, PaKeTL! C TEMMOBLIM HaBefeHuem
1 NPoYne CMEPTOHOCHLIE OpYANA.

B pyGke akxe ectb GopToBOW KOMMbIOTEP, KOTOPLIA Mo 3ampocy
urpaiowero B Moboi MOMEHT BbigaeT uH(oOpmauuo o0 ero MecTornono-
XeHUK, 06 06LWEM CHETE UIPbI, @ TAKXKE 0 PACONOXEHUN BPAXKECKKX Cul. .

OvyeHb MoneseH aBTONWIIOT, KOTOPbLINA BLIBOAUT K 6nvm<av|u1emy MECTy
CKOMNEHNA MPOTUBHUKA.

PasnuyHoli uHbopmauuelnt cHabxawT paaapel, KoopauHatHbie
MOHUTOPbI, YKa3aTENM rOpHYEro, CKOPOCTH, BbICOTH, COCTOAHMA 3alUT-
Horo nonA. Bo BpemA urpsl HEOHX0AMMO YHUNTOXMTL 8 aTak NPOTUBHUKA,
npuyem c KaxgblM pasom 3T0 CTAHOBWTCA BCE TpyaHee caenatb. 3ajaya
OCMOXHAETCH ewe n Tem, 4To Heobxogumo NMOCTOAHHO OXPaHATL OF
YHWITOXEHUA COBCTBEHHYI0 6asy, Npu paspylueHun KOTOPO OTKa3biBaeT
KomnbioTep. Mpu 3Tom wrpawwmii nuwaetcA WEHHoW wHdopmauum ©
pacnonoXxeHuu NPoTUBHUKA U €ro cunax.

Jlaxe npyu camom “mManeHbLKoM” BTOPXEHWM Cuilbl MIPOTUBHUKA BO
MHOr0 pa3 NPEeBOCXOAAT Cuilbl urpatuiero. Ho oH B COCTORHUM HaHecTH
Bpary Hemanuii ypoH nepeg Tem, Kak 6opalp BCMbIXHET U 3aMHUraer
KpacHbiM L{BETOM, CUFHaJIM3UPYA O TOM, YTO 3aWMUTHOE NONE YHUYTOXEHO
1 yBreKaTenbHbIi MoNeT 3aKoHYEeH. g

JlasepHaA nywka HeceTr HeorpaHuyeHHblii GoexomnnexT, a BOT © £
ynpaBnAeMbiMYU ¥ TENNOBLIMK pakeTamu Haae obpalarbCA IKoHOMUYHO!
Xyxe Bcero, eciiu, Harpaeus TENNOHABOAALLYIOCA PAKETy Ha CKONNEHUA
NPOTHUBHWKA, WUrpalowmii HEOCTOPOXHO nepecever ee NyTb. Bup cober-
BEHHOW . pakeTkl, BO3Bpawawweinca obpatHo NogobHo 6GymepaHry,
HE [0CTaBUT WrpaoweMy - HUKaKoro yaoBONbCTBUA U HUCKOMBKO
_He obnerynt n 6es Toro TPyAHOro MomnoXeHus, N -

OnA Toro 4Tobbl HayyuTbCA NPOAENbIBaTh OWYTUMbIE Opeln af
pAfax HaMagawwmx Ha Gonee BbICOKUX YpOBHAX, TpebyerTcA Msaecman g
YCUAYMBOCTE M yBneyeHHocTb. Ecnu ypactcA pgaxe npocto Gpocutb
B3rnAg Ha kopabnb-MaTKy, TO YK€ MOXHO nosgpasute cebA ¢ HeMaﬂbIMWj
ycnexamu: Ecnu xe urpatowuit Habeper anA urpsl BapuaHt 4 “macco-
BOro” BTOPXEHUA, TO, CKOPEE BCEFO, EAUMHCTBEHHOE, 4TO eMy MOKaKET
3KpaH, — 3T0 Muralowuii KpacHblii Gopaiop. 31a KapTuHka 6bICTPO
CTaHOBUTCA OyeHb 3HaKoMmoM.

Cama no cebe rpagmka urpsi 40cTaToyHo Npuemnema, xoTA UcKa:
JKEHUA NEepcneKkTUBbI  NpyU MNPUEIMKEHUM K arTakyemoi uenm, wacws.
cbuBatT ¢ Tonka. O4eHb 4acto Npu NPuBMKEHMM K Uenu Ha NPAMOM.
KypCe OHW BApyr Pesko CMELalTcA BNpaBo wiu BReso. [puunHOM
3Toro MoryTt GbiTb yCTaBWME OT Wrpbl Nanbibl, MoaparveBawwue Ha
pyuKax ynpasneHuA.

MHOXECTBO yPOBHE CNOXHOCTU NO3BONAET Mogaep)kuBaTh UHTEPEC
K urpe n nocne Toro, Kak NpuTynuTCA HOBM3Ha BneyatneHwid. ”Ckaid-
(OKC” ~ OfHa M3 CaMbIX MyYWNX HACHILUEHHBIX BOEHHBIMU AEHCTBUAMM
urp c wuctpeburenem B rnasHoii poim anA N3BM  “Cnektpym”.
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flpunoxeHue 1
NPOrPAMMATOP ANA NPOrPAMMUPOBAHUA N3Y

MporpammupoBaln€  perporpaMMupyEMbIX \(nepenporpammn-
pyembix) N3Y (PM3Y), ucnonssyemoix 8 MIBM “"Cnektpym” (a Takxe n B
APYruMX KoMnbioTepax), MOXHO MPOM3BOAWTL C MOMOLWbBI0 MPOrpamMma-
TOpa, KOTopbi onucbiBaeTcA Huxe. Mporpammarop BLINOAHEH B Buge
npucTasku K KomnbloTepy “Cnexktpym”, fpegHasHayeHHoW AnA npo-
rpamMmupoBaHnA HauGosiee WWpoKo nNpumeHAembix PMI3Y emkocTbio oT
2 po 32 KunoGaliT OTEeYeCTBEHHOrO W 3apybexHoro MPou3BOACTBA
(K5673Pd2, K573P05, K573P16, K573P®8, 2716, 2764, 27128, 27256) [23].

Llokoneska mukpocxem PMN3Y npusegexa B tabn. M1. CurHansl Ha
BbIBOZAX MUKDPOCXEM B pasiinyHbix pexumax pabotbl gaHel B Tabn. N2
(3necb Vm" - HanpfxeHue NporpaMMupoBaHuA, KOTOPOE yKasbiBaeTch
Ha Kopfyce muKpocxemsbl). Cxema nporpammaropa gada Ha puc. 1.

Mporpammartop BbIMOAHEH Ha NPOrpamMMMpPyeMoM MUHTEPdEeACcHOM
apanrepe (MTMA) KP580BB55A. : Tpu 8-paspagtbix notpa MUA ¢ agpe-
camu 1F, 3F, §F (HEX) ucnonbaywTcA gnA BBoAa/BbiBOAa [a@HHLIX W
dopmuposaHuA agpeca M3Y. CurHane ynpasnewna N3y (CS, OE, PGM)
HhopMKPYIOTCA C MOMOLLBI0 ROMOSMHUTENLHOrO perucTpa (MUKpocxema
165UP1) , ¢ agpecom ° EF (HEX). Agpec peructpa ynpaBsneHus
NMUA-7F (HEX). lporpammupyeman mukpocxema M3Y BctaenaercA B
28-KaHTaKTHbIl pasbemM (MaHenb), obecreYnBalowmi HagexHyl CBA3L C
wHHaMM agpeca, aaHHbix U curHanamu ynpasnedus N3Y. C nomotubio
nepexniovarens 12 ocywecTBRRETCA KOMMYTaUNA aapecoB U CuUrHanos
ynpasneHuA ana pasnuukbix Tunos N3Y. Mukpocxembr K573P02, K573P05 -
n 2716 umeloT 24 BhiBgfia W BCTEBNAIOTCA B PasbéM CO CMELieHUeMm
(ta6n. M1), BctaBnATe M BbIHUMETL MMKPOCXEMY W3 pasbeMa MOXHO
TONBLKO Npu cpegHem nonoxenun nepekniyarena M1, Mpu Takom nono-
XEHWUM NEpEKYaTens M1 Ha Hero He MogalTcA NuTalwmue Hanpa-
xewun, Isa apyrux nonoxexua nepexkmoyarena M1 cnyxar gnA seiGopa
pexuma “Yrenne” u *3anuce”. :

Mporpamma o6GcnyxuBaHWA Nporpammaropa COCTOMT K3 ABYX
yacTeii: nepeaA HanucaHa Ha A3pike belicuk, a BTOpaR 4acTb - B
MawuHHbIX Kogax (nporpamma PROG+). Mporpamma, HanucaHHaA Ha
R3bike belcuK, NogaepXxunBaeT MHTEPaKTMBHLIA pexum obmeHa c no-
MOUWbI0 HEecKoNbKux “metto. B 6rnoke MawwuHHBLIX KOBoB coAepxarcA
noAnporpamMmbl: YTEHME, 3anNUCb W TECTUPOB2HWE.

Mporpamma O6CAYXUBAHUA Mporpammaropa 3aHOCUTCA B NaMATh
KoMNblOTEPa C MarHuTHoOM NeHTs. [llocne 3arpysku nNporpaMmbl Ha
3KpaHe Tenesmsopa MOABMAETCA Hagnuch: "Load MONITOR (Y/N)7”.
HyxHo oTtBetuTb “Y”, ecnu ucnonbayercA nporpamma MOHWTOP.
Nocne Beogd ”Y” u “Enter” Komnoiotep GyneT rotoB K 3arpyake
MOHWTOPa. Ecnu Beectn ”N” u "Enter”, To MOXHO cpasy nepeitu K
Havyany pabotbl fporpammbl. Ha 3KpaHe TMOABUTCA BbipaXeHue:
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Test or Verify”. llocne atoro Heo6xognmo BKJ'IDO'MTI: pexum CAPS LOCK
¥ BBECTU CUMBOJ1 BLIGPAHHOT O pexuma:

- R = pexum yteHua u3 13Y B namATsL KOMNbLIOTERE,

- W = pexum nporpammupoBanua N3Y uxhopmauueit, noctynaloweh
13 NaMATH KOMNLIOTEPE;

~T - pexum nposepku “unctotbl” N3Y ("yucras” N3Y COAeD)KMT
no ecem agpecam 6aitt FF (HEX);

- V - pexum cpasHeHuA coaepxumoro 3Y ¢ cogepxaHnem namAti

"Programming 2716, 2764, 27128, 27256” n meHio— "Read or Write or '
é
KoMnbloTEPA. ) ’

Ta6auua I'IZ"

2Kx8 8 Kx8 16 Kx8 32Kx8 - |Homep
Yrenue [ 3anucs | Yrenne] 3anuce| Ytenne| 3anucs | YreHne [ 3anuce |BuiRoga
-. - +5B Vpp 5B Vop 5B Vpp 1 .

U T 0 0 0 0 0 20(18)

0 1 0 3 0 1 ¢ gl 22(20),‘
#5B vy, ATl AT AN ATT AT AT 2321)
+5B +5B - - A13  A13  A13  A13  26(24)

o e A e s Akl oy ST e oAtk TS

. O6vem namatn MNIBM, otBegeHHbili giiA BCex pexumos paboTbl
nporpammaropa, saHumaer 32 K (c agpeca 8009 (HEX) no FFFF
(HEX)). g

.. Nocne BuiGopa pexuma, Hanpumep "W” u “Enter”, Heo6xogumo
Buﬁpan: TMN MUKPOCXEMbl NyTem yCTaHOBNIEHUA OAHOro U3 Clegyiowmux
NONOXEHUH nepeknioyarensa M2: ‘

-”1" ~ p7A NporpaMMUPOBaHUA MMKpocxem K573P02, K573P¢5

- 2716;

="2" — pNA NPOrpamMMUPOBaHUA  MUKPOCXEM K573P®4, 2764;
-"3" - pnA nporpammmpoBaHmA mukpocxem K573P06, 27128;
-"4" -~ pnA nporpammupoBaHMA mukpocxem K573P98, 27256,
3aTeM chegyer ycraHoBUTb HauafibHbI U KoHewHbili agpeca Npo-
rpaMMupyemMoii MUKPoCxembl. AJpeG BBOAWTCA B LECTHaAUaTHPUYHOM
(HEX) suge 4 cumponamm (r.e. gsa (Gaitra), Hanpumep O1FF. AHanornyHo
BBOAUTCA HavaNbHblii agpec paboqeﬁ obnactu Komnuiotepa (RAM
address...), B KOTOpo# pacnofioxeHa WHhopmauuf gnA Nporpammu=
posaHuA. Ha Bonpoc "Correct (Y/N)?” HeoGxogumo ovsetutb: N7,
“Enter”, ecim ‘HaGpaHHaA. uHpopmaunA He TpeGyeT KoppeKTUpOBKY, B
NpoTvBHOM clyyae cnegyer oTBeTuTb “Y”, 3atem Ha 3KpaHe MOABMTCA
Haanuce ”lqsert Chip — Ready ? —Press any key”.

o e }




Mocne atoro Heo6xoAMMO BCTaBWUTL B PasbeM muKpocxemy M3Y,
ycTaHoBuTb nepeknioyatens N1 B8 nonoxexne "PGM” u Haxars Nobyto
KHOMKY AAA fycka Npouecca NporpamMMMpoBaHuA, KoTOPbIl rpadmryecku
otob6paxaercA Ha 3KkpaHe Tenesusopa. B chyvae ownbKku Npu Nporpam-
MUPOBaHMM Ha 3KpaHS NOABMARIOTCA OWWGOYHLIE aaHHLIE W agpec.
Apyrve pexumbi pabotsi NporpamMmatopa BLINOAHAIOTCA aHanoruyHo.

9 GO TO 3@

10 CLEAR 31999: LOAD ““CODE: INPUT~ LOAD MONITOR (Y/N) 2
M=z IF Mx="N" THEN GO TO 3@

20 IF Mx="Y" THEN LOAD""~CODE

36 CLS: FRINT AT ©,107”PROGRAMMING~

50 PRINT AT 2yS35"2716+2764+27128y27256"

60 INPUT “Read or Write or Test or Verify”iQx

70 IF Q@x="R” THEN PRINT AT S»8;* READ“: GO TO 120

80 IF Q¥="W" THEN PRINT AT 5,85" WRITE“: GO TQ 120

90 IF Q=="T~ THEN PRINT AT S5y85~ TEST"“: GO TO 120

1860 IF @=="VU" THEN FRINT AT 5,87 “VERIFY“: GO TO 120
11¢ GO TO 4@

120 INFUT" INFUT 1-2716r 2-2764, 3-27128,
4-27256" »0 )

130 IF 0=1 THEN PRINT AT 5,177"2716": GO SUE 3500: GO

T0 180

140 IF @=2 THEN PRINT AT 5:175°2764": GO SUB 3600: GO

TO 186

150 IF G=3 THEN PRINT AT 5,175°27128": GO SUB 3see: (o
TO 180

160 IF 0=4 THEN PRINT AT 5,173°27256": G0 SUB 3700: go
TO 180

120
:;g ggl;? AT B»1;“ROM adress from “#: DIM W=(4): INFUT
We: GO SUES @e@: GO SUB 6000 ke L 8

OKE 32117yR: FOKE 3219@»R: FO ’
;:g EDKE 32%19.5: FOKE 32191,E: FOKE 32315E 4

0e®: PRINT Ix

323 §313¥BA¥ gv22;'to ~3:DIM Wx(4): INPUT W=: GO SUB
5000: GO SUB 4000
270 POKE 32120:R: FOKE 32193rR: POKE 32317,R
280 POKE 32121,E: POKE 32i94yE: FOKE 32318+E
330 GO SUB 7000: PRINT Ix
335 IF B=="T~ THEN GO TO 420 2
340 PRINT AT 10+17“RAM adress from”3: DIM W=(4): INPUT
W=z GO SUE 5@0@: GO SUB 6000
35@ POKE 32123,R: POKE 32196rR: POKE 32334:R
36@ POKE 32124,E: POKE 32197yE: POKE 32335+E
410 GO SUB 70@@: PRINT Ix
420 INPUT ~ CORRECT (Y/N) “§Px
430 IF Pw="N" THEN GO TO 30

5. Boposuk
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440 IF P==-Y~ THEN PRINT AT 14+10;"Insert chip
READY? Press any key”: PAUSE ©: GO TO 44@

450 60 TO 420 :

460 IF Q%="R" THEN GO TO 1000 H

47@ IF O%="\" THEN GO TO 1500

480 IF @=="T* THEN GO TO 200e :

490 IF @=="V~ THEN GO TG 2506

1000
1020
1500
1510

PRINT ” For continue press any key”: FAUSE ©: GO TO 3@

1520

2S6%PEEK 32 395: GO SUB 7010: PRINT AT 18,1371

1539

1540

1550

1560
1570
_ 1580
2000

-

FOKE 32009,119: RANDOMIZE USR 32112
FRINT FLASH 17AT 21,155"END": PRINT “ For continue
press any  key": PAUSE @: GO TO 30

RANDOMIZE USR 32304

IF PEEK 32463=255 THEN FRINT FLASH 13AT 21,155 “END:

FRINT AT 18,17"ROM adress “% LET U=PEEK 32394+

FRINT AT 18,205 "ROM data “: LET D=PEEK 32095:
GO SUE 7500: & RINT AT 18,30iSx

PRINT AT 19,1;"RAM adress "t LET U=PEEK 32400+
2S4¥PEEK 7> 4013 GO SUB 7010: PRINT AT 19,1351 |
PRINT AT 19,205 “RAM data ": LET D=PEEK (PEEK
32400+256%PECK 32401) : GO SUR 7500: FRINT AT 19,3055%
INPUT ~ CONTINUE (Y/N) 2 23 Gx t
IF G=="N" THEN GO TO 30 ) :
IF Gx= THEN RANDDMIZE USR 32384: GO 70 1519 b
POKE 32009,8: POKE 32210,254: FOKE 32211255

2030 RANDDMIZE USR 32176
2040 IF PEEK "32303=255 THEN FRINT FLASH 13AT, 21,155 END":
FRINT “ For continue press any key”: PAUSE ©: GO TO 2
205¢ PRINT AT 18517 ROM adress "z LET U=PEEX 32249+
256%PEEK 32 250: GO SUB 7@10: FRINT AT 18,137Ix
2060 FRINT AT 18,207 "ROM data “: LET D=PEEK 32015: Y
GO SUB 7500: P RINT AT 18+,3@75x .
2070 INPUT ~ Continue (Y/N) 2. . "3FHe L
2080 IF Hx="Y~ THEN RANDOMIZE YUSKR 32240: GO TD 2040
2090 IF Hx="N" THEN GO TO 30 \
2100 GO TO 2070
2500 POKE 32009,0: FOKE 32210,0: POKE 32211199 i
2530 RANDOMIZE USF 32176
T 2540 IF FEEK 32303=255 THEN FPRINT FLASH 17AT 21+1S5"END”: |
FRINT -~ For continue press any. key”: PAUSE @: G0 TO 30
2550 PRINT AT 1Br17"ROM adress “z LET U=FEEK 32249+2054% :
PEEK3Z2 250: G SUB 7010: PRINT AT 18.135I« ;
256@ PRINT AT 18,207ROM dota S LETSB=REER™ 32017
GO SUB 750@: P RINT AT 18,307Sx ‘
2570 FRINT AT 19,157"RAM adress “: LET U=FEEK 22255
+256%PEEK 32 256: GO SUB 7010: PRINT AT 19,1351=
2580 FRINT AT 19:20%7 "RAM dcta "2 LET D=FEEK (FPEEK
32255+256%PEEK 32256) = b0 SUB 75@0: FRINT AT 19,303 5= 8
2590 INPUT ~ Continue (Y/N) ? “Fd=
2600 JF Jx="N" THEN GO TO 30
2610 Jx=~Y~ THEN RANDOMIZE USR 3224@: GO TO 25489
2620 GO TO 2590

3500
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POKE 32001,8: FOKE 32011,10: FOKE 32046,2: FOKE 320507




> LET T=0 .
FOR Y=1 TO 4

9040 NEXT Y

9050 POKE 3203@,INT (T- (INT (T/256))%2546)

3868 POKE 32031,INT (T/256)
5870 RETURN

6000 | ET W=PEEK 32030+256%FEEK 32031

6010 LET E=INT (W/256)
6020 LET R=NT (U—(E*756))
6030 RETURN

7000 LET U=PEEK 3"930+256*FEEK 32031

7010 DIM I(4): DIM I=(4)
7620 LET I(1)=INT (U/4096)
7030 LET U=U-I(1)%4096
7040 LET I(2)=INT (U/258)
7050 LET U=U-I(2) %256
7060 LET I{(3)=INT (U/16)
7079 LET 1(4)=U-I(3) %14
7¢80°FOR O0=1 TO 4

7090 LET I=(0)=CHRx (I(0)+48+7%(I{0))9))

,7100 NEXT 0

{7500 DIM S5(2): DIM S5=(2)
751@ LET S(1)=INT (D/16)

7520 LET S(2)=INT (D-S(i)%14)
753@ FOR F=1 TO 2

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

7550 NEXT F
7560 RETURN

32068,10: POKE 320¢82,8: PORE 32091.10:
32001,12: POKE 22011,15: FOKE 32046:6: POKE 320502
"OKE 32048,15: FOKE 32082,12: FOKE 32091,15°
POKE 32001,8: FOKE 32011,9: FOKE 32@46,0: POKE 32050-2
® POKE 32048,9: POKE 32082, 8: FOKE 32091:9: RETURN

RETURN

RETURN

LET T=T+16"(4-Y)*(CODE We(Y)-48- —7%* (CODE Ui(Y))57))
e o —————————, \_

. 9999 SAVE “"PROG+” LINE 10: SAVE ~FROG+”CODE 32000,50@:

SAVE “MONITOR “CODE 61000y4535:

Hi0 RETURN
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NpunoxeHue 2

.

NMPUMEPbI MFPOBBLIX NPOFPAMM M3BM ”CMEKTPYM”

Hixe NpKiBEAEHb! TPU MIPOBBLIE MNPOrpamMMebl, HaMMCaHHbIe Ha A3bIKE
beiicuk [22].

Nepean nporpamma (nporpamma N 1) mogenupyeT BGpackiBaHue
MOHEeTL! 4nA urpel B “Kutalky”. Mocne BBepeHWA 3TOW Nporpammbl B
KOMMbIOTEP HEOOXOAMMO 3alyCTUTL €€ Ha BLINONHEHWE, a 3aTeM HAXaTL
NATL pas knaswwy “ENTER” gnA noflyyeHuA pByx rekcorpamm. [po-
CMOTPEB “KWUTACKYI0 KHWUIY M3MEpeHwi”, urpalwmnii SOMKEH OUEHUTHL
ry6uty napanneneil mexgy Heii'n ceoeil coGCTBEHHON xusHeo. Haxas

wectoit pa3 Knasuwy “ENTER”, moxHO O6HynuTe Nporpammy, uro

136aBUT UrPaILLErO OT JIEFKOMBICSIEHHOO UCMONL30BaHWA PE3yNLTATOB.

Bropaa nporpamma (nporpamma N° 2) - urpa “Awepbl”, B KoTopoit
KOMMbLIOTEP OTragbiBaeT HasBaHUe XUBOTHOTO, 3a4YMaHHOr0O UrpaloLmum,
Mpu 3TOM KOMMNbLIOTEP 33J2€T BONPOCHLI, a Urpallnii OTBEYAET TONLKO
”na” win “Her”. Ecnu komnbiotep He Gbin paHee “3Hakom” ¢ Takum
KWBOTHBbIM, TO OH "MONPOCHT” 3a3jaTh €My HaBOAAWME BOMPOCH MK
"NpegnoxuT” emMy HOBOE HasBaHue.

Cnepyrowan nporpamma (nporpamma, N° 3) - avo wrpa B cnoea,
MepBbiii TPOK BBOAWT CJIOBO, @ BTOPOI OTrajblBaer.

Nporpamma N° 1
5 RANDOMIZE
16 FOR M=1 TO &: REM FOR 6 THROWS
20 LET C=@: REM INITIALIZE COIN TOTAL TO @
30 FOR N=1 TO 3= REM FOR 3 CDINS
40 LET. C=C+2+INT (2#RND)
5@ NEXT N
60 PRINT = =3
76 FOR N=1 TO 2: REM 1ST FOR THE THROWN HEXAGRAM»
2ND FOR THE CHANGES
80 PRINT “——-"3 -
90 IF C=7 THEN PRINT --~;
100 IF C=8 THEN PRINT ~ -}
11@ IF C=é THEN PRINT "X~5: LET C=7
120 IF €=% THEN PRINT “@-3: LET C=8B
130 PRINT “———~
140 NEXT N
15¢ PRINT
160 INPUT A=
17@ NEXT M: NEW

101

|
|
1




MNporpamma N° 2

S REM PANGOLINS -
10 LET NG=100: REM NUMBER OF QUESTIONS AND ANIMALS
15°DIM @x(NQ»5@)>: DIM A(NGs2)= DIM Rx(1)

20
3e
40
50
40
7,

100
110

120
130
140

LET OF=8

FOR N=1 TO QF/2-1

READ Gx(N): READ A(N:1)2 READ A(N»2)

NEXT N

FOR N=N TO QF-1

READ Gx(N): NEXT N

REM START PLAYNG

PRINT "“THINK OF AN ANIMAL.”» “PRESS ANY KEY TO
CONTINUE.”

PAUSE @

LET C=1: REM START WITH 1ST QUESTION

IF A(Cy»1)=0@ THEN GO TO 300

156 LET Px=0x(C): GO SUB 9160

160
17@
18e

"PRINT “?%: GO SUR 1000
LET IN=1: IF Rx= “Y~ THEN GO TO 21¢
IF R®= “Y" THEN GO TO 210

19@ LET IN=2: IF Rx= "N” THEN GO TO 210
200 IF Rx() “N” THEN GO TO 15@

210 LET C=A(C,IN)= GO TO 140

300 REM ANIMAL

310 PRINT.“ARE YOU THINKING OF*~

326 LET P==Q@#(C)>: GO SUB 960: PRINT "?*
33& GO SUB 1000

340 IF Rx= "“Y” THEN GO TO 400

350 IF Rx= “Y" THEN $0 TO.400

360 IF R%= "N~ THEN GO TO See

370 IF Rx= “N” THEN GO To 500

380 PRINT “ANSWER ME PROPERLY WHEN I'M” » “TALKING TO

YOU.” = GO TO 3e@

400 REM QUESSED IT %
410 PRINT "I THOUQHT AS MUCH.” = GO TO 8eo

500 REM NEW ANIMAL )

51@ IF GF)ING-1 THEN PRINT “I’M SURE YOUR ANIMAL IS ~

VERY” -y “INTERESTINGy BUT I.DON’T HAVE" » “ROOM FOR
IT JUST NOW.” = GO TO-.800

520 LET O%(QF)=0%(C) = REM MOVE OLD ANEMAL
530 PRINT “MHAT IS ITs THEN?" = INPUT GX(QF+1)
540 PRINT “TELL ME A QUESTION WHICH DIST-~ » ~INGUISHES

BETWEEN"

55@ LET Px=0x(QF) = 60 SUB 900:= PRINT "AND”

56@ LET Px=Qx(QF+1): GO SUB 900: PRINT ~ ~

570 INPUT Sx: LET B=LEN Sx

980 IF Sx(B)= “?" THEN LET B=B-1

990 LET Qx(C)=Sx=(TO B): REM INSERT QUESTION

400 PRINT “"WHAT IS THE ANSWER FOR”

610 LET Px=0x(QF+1): GO SUB 90@: PRINT ~?2~

620 GO SUB 1000 ‘

630 LET IN=1:LET I0=2: REM ANSWERS FOR NEW AND OLD

649

102

ANIMALS
IF R== “Y" THEN GO TO 700

g



B -y~

ET IN=2:
R¥= “N~
Rx= ~“N~

THEN GO TO 700
LET I0=1

THEN GO TO 760

THEN GO TO 700
"RINT “THAT’S NO GOOD.”
REM UPDATE ANSUWERS

260 TO &00

LET acrIN)=QF+1: LET A(C.I0)=0F

LET QF=0F+2:
PRINT “THAT FOOLED ME."

800 REM ADAIN?

81e
82e
830
840
900
705
910
920
930
940
1000
1010
1020
2000
2010
2020
2030
2040

IF R¥= “Y~
sSTOP
REM PRINT WITHOUT TRAILING SFASES
PRINT ~ =%
FOR N=50 TO 1 STEP -1

IF Px{>” “ THEN GO TO 940
NEXT N

PRINT Px(TOD N)

PRINT .“DO YOU WANT ANOTHER GO?~
IF Rx=

“Y THEN GO TO 160

REM GET REPLY

INPUT Rx:
LET Rx=Rx (1) =

THEN GO TO 100

2 RETURN

IF Rx=" “ THEN RETURN
RETURN

REM INITIAL ANIMALS
DATA “DOES LIVE,IN THE SEA“ s4,2

DATA “IS IT SKALY"

395

DATA “DOES IT EAT ANTS" sés7

DATA

“A WHALE”®
“AN ANT~

e

"

v

“A BLANCMANGE"

14

REM NEXT FREE ANIMAL SPASE

:GO SUB 10e0

“A PANGOLIN"

~
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Nporpamma N 3
5 REM HANGMAN

1@ REM SETUP SCREEN

20 INK ©:z PAPER 7= CLS °

30 LET X=240: GO SUB 1000: REM DRAW HAN

40 PLOT 238+128: DRAW 4y@: REM MOUTH

10@ SETUFP WORD

11@ INPUT Wx: REMWORD TO GUESS

120 LET B=LEN Wx: LET ym= ~ ~

130 FOR N=2 TO MW: LET Vm=yUs+ = =

140 NEXT N: REM Ux=WORD GUESSED SO F&R

15¢ LET C=0: LET D=0: REM GUESS & MISTAKE COUNTS
16@ FOR N=¢ TO B-1

170 PRINT AT 2@sN5 -~ }

180 NEXT N: REM WRITE-’S INSTEAD OF LETTERS
200 INPUT "GUESS A LETTER: ~ 506X

21@ IF Gx= “* THEN GO TO 200

220 LET Gu=Gx(1): REM 1ST LETTER ONLY

230 PRINT AT @sC3Gx .
24@ LET C=C+1: LET Ux=VUx=

250 FOR N=1 TO B: REM UFDATE GUESSED WORD
26@ IF Wx(N)=G= THEN LET Ux(N)=63

270 NEXT' N

280 PRINT AT 19,05Ux

290 IF Vx=Wx THENGO TO S@@: REM WORD GUESSED
300 IF V={)Ux THEN GO TO 200: REM GUESSED WAS RIGHT
400 REM DRAW NEXT PART OF GALLOWS

410 IF D=3 THEN GO TO 400: REM HANGED

420 LET D=D+1

430 READ X@rY@rXeY

440 PLOT X0rY0: DRAW X»Y

450 GO TO 200

500 REM FREE MAN

51@ OVER 1: REM RUB DUT MAN

520 LET X=246: GO SUB 1200

530 PLOV 238,128: DRAW 4:0: REM MOUTH

540 OVER @: REM REDRAU MAN

550 LET X=1464: GO SUE 1000

56@ RLOT 143y129: DRAW &90yPI/2: REM SMILE
570 GO TO 800

40@ REM-HANG MAN ;

61@ OVER 1: REM RUB OUT FLOOR

420 PLOT 255+65: DRAW -48,0

630 DRAW @r—48z REM DPEN TRAPDOOR

640 PLOT 238,128: DRAW 4,0= REM DRAW OUT MOUTH
650 REM MOVE LIMBS

455 REM ARMS -

460 PLOT 255-117: DRAW —15y-15: DRAW —-15,15
47@ OVER @

680 PLOT 236:81: DRAW 4»21: DRAW 4»,-21

690 OVER 1: REM LEGS

700 PLOT 255:66: DRAW -15,15: DRAW —15,-15
71@ OVER @

720 PLOT 236:60: DRAW 4r21z DRAW 4»-21

730 PLBT 237,127: DRAW 610,PI/2: REM FROWN

104
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740 PRINT AT 19,05 Ux

800 INFUT “AGAIN?” A%

81@ IF A== “~ THEN GO TD 85S¢
820 LET A==aA®(1)

830 IF Ax= “N* THEN STOP -

840 IF Ax(1)= "N" THEN STOF
85@ RESTORE: GO TO 5

1000
1610
1020
10390
1040
1650
1e5S
1060
1670
1ege
1090
1100
2000
2010
20620
2030
2020
2030

REM DRAW MAN AT COLUMN X

REM HEAD

CIRCLE X»132.8

PLOT X+4»134s PLOT X~4r134: PLOT X,131
REM BODY

PLOT Xr123: DRAW 0,-20

PLOT Xs101:° DRAW 0y-~19

REM LEGS

PLOT X-15,66= DRAW 15y152 DRAW 15,-15
REM ARMS

PLOT X-1S5117: DRAW 15"155 DRAMW 15,15
RETURN

DATA 120+y65,135,0» 184565,0,91
DATA‘168!65!16!16!194!8&7167—16

BATA 194!156!63!0!184!140116116

DATA 20411567‘20’"20!240!156)01‘16
DATA 184y 156+ 6850y 1845140,16,16

DATA 202:1565-20+-20y 240y 156105-16
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