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JlanHO€ PYKOBOACTBO MO MPHUMEHEHHIO OBITOBOTO MEPCOHATBHOTO
xommnbroTepa «ensra-Cy» cocTouT u3 Tpex rias. B nepsoii, opueHTH-
POBAaHHOI Ha MOJb30BaTeIsI Mano3HakoMoro ¢ IBM, naetcs obmiee
MPENCTABICHHE O pabOTe C KOMIBIOTEPOM H €r0 BO3MOXKHOCTSIX. Bo
BTOPOU OIMHUCAH SI3bIK MPOrpaMMUPOBAaHUS BelCHK, COCTABISIOMLINIA
HEOTHEMJIEMYIO YaCTh BCTPOECHHOTO MPOrPAMMHOI0 00€CIEeUeHHUs, U
BBITIOJTHSFOIINH (DYHKIIUH ONEPALMOHHOI CUCTEMBI. 1peThs Il1aBa mo-
7e3Ha 00JIee OMBITHBIM MOTb30BATENSIM U COACPIKUT OMMMCAHUE HEKO-
TOPBIX CEKPETOB KOMIIBIOTEPA PACTIPEACICHUS TAMSITH, HA3HAYEHUS
CUCTEMHBIX NIEPEMEHHbIX.

ITTABA 1. OBIIIEE 3HAKOMCTBO C KOMIIBIOTEPOM.
1.1. Texauueckue xapakKTCPUCTHUKH.

[lepconampabIil OBITOBOM KOMIIBIOTEP «/lenbra - C» sBusieTcs 8-
paspsaHO MUKpO-IBM, mocTpoeHHON Ha 0CHOBE MHKPOIPOIIECCOpa
Z80A wmu ero anaioros. [lo mporpaMMHOMY 00CCTICUCHHIO OH TIOJTH-
OCTBIO COBMECCTHM C OJHOH M3 HAHOOICe MaCCOBBIX MOACIICH 3apyoe-
HBIX niepcoHanbHbix IBM ZX-Spectrum gupmer SINCLAIR
RESEARCH LTD (Benuxoopuranust). Jas mocnennero pazpadoranbl
TBICSTYU TMTPUKIATHBIX TTPOTPAMM - OT MPOCTHIX U CJIOKHBIX UTP 10
IPOrpaMMbl ABTOMATH3ALUHU CIIOKHBIX PACUETOB M MPOEKTHPOBAHHUS
Pa3IUYHBIX YCTPOMCTB

Ha puc, 1 nmpencrasnen komnerorep «ensra - C» ¢ Habopom noa-
KITIOTaCMOTO K HeMy TiepudepuitHOTo 00opynoBanus. B Hero BxomuT:
OJOK MUTAHUsI, KACCETHBIM MATHUTO(OH 151 3aITUCH U CUHTHIBAHHUS
IPOTPaMM U AAHHBIX, JUCTUICH WITH TEICBH30D U TICUATAIOIICE
ycTpoiicTBO - mpuHTEp. Ha puc. 1 cxemMaTnuHO mokazaHbl COCTUHEHUS
KOMITBIOTEPA C STUMH yCTPOUCTBAMH.

Kommbrorep "lenpra C" mMeeT cieayromme TCXHUICCKUE XapaKTe-
PUCTHKH:

1. Pa3psiiHOCTH MIMHBI JAHHBIX MUKPOTIpOLIECCOpa - §;

2. Pa3psinHOCTB IMHBI aApECcOB MUKpoIpoueccopa - 16;

3. O0beM MOCTOSTHHOTO 3aNMTOMHHAIOMIEr0 YCTPONCTBA -
16 Koaiur;

4. O0beM MAMATH OTICPATUBHOTO 3aITOMHHAIOIICTO YCTPOH-
cTBa - 48 Koaiir;

5. TakToBas yactora Mukpomnpoueccopa 3.5 MI1;

6. Berpoernoe B [13Y mporpamMuOe 00ecicucHNE - CHCTEM-
HbIIl MOHUTOD U sI3bIK BelcuK;

7. Pazpemwenue rpaduku 192%256 smemeHTOB 11pHu 8 1BETAX;
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7. Pazpemenue rpaduku 192%256 snemeHTOB 1pu 8 BETAX;
8. I'abGapurasie pazmepsr S0x219x334

9. Macca 2.2 kr.
10. ITorpebdasiemast momaOCTE P = 10 BT

1.2. IToagroToBKa KOMNIBIOTEPA K padore.

PacnakyiiTe KOMIOBIOTEP M NOAKIFOUUTE K HEMY JUCILICH
(TemeBU30p), KacCETHBIM MarHUTO(MOH U 010K nuTaHus. BratounTte
KOMIIBFOTEP U IUCILICH (TCICBU30P) B TOOCHTECh M300paskCHUS Ha
9KPAHC B HMKHCU €T0O YaCTH COOOMICHHS 00 aBTOMATHUICCKOM 3arpy3Ke
BcTpocHHOTO B [13VY beiicuk - matepmperaTopa.

©.1989 DELTA

BcTasbTe B OTCEK KaCCETHOTO MAarHUTO(OHA KACCETY C 3aTMUCaHHBI-
MU Ha HCH porpaMMaMu ¥ MOMPOOYHTE 3a1aTh KOMAHY:

LOAD ""

s sBoga komauael LOAD Hano HakaTs KJIaBUITY C COOTBETCTBY-
FOIIICH HAAMUCHIO 1 OykBOit J. UTOOBI BBECTH KaBBIUKH, TTPUACTCS
HaXKaTh OMHOBPEeMEHHO knaumm Symbol Shift u P (ra meit umeeTcs
1 n300pakenne kaseruek " ). [locme aroro HaskMuTe KraBumy (uxca-
unu BBoxa ENTER.

Temeps BrITFOUNTE MATHUTO(OH B PEKUME BOCIIPOU3BEICHUS W Ha-
OTIOMAiTe IPOTIECC 3arpy3KH MporpaMMEl. bymer 3arpyskarscs Omu-
KalIas mporpaMMa U3 3anMCaHHBIX Ha kaccere. PexkoMeHmyem
HAUaTh 3arPy3Ky C MCPBOI ACMOHCTPALHOHHON MTPOTPAMMBI, TS YCTO
HY’KHO TIPCIBAPUTCIBHO MICPEMOTATh JICHTY Ha HAYAIO CTOPOHBI b
KaCCETHI.

Kak Topko HauHETCA 3arpy3Ka MporpaMMBl, TTOSIBUTCS 3BYKOBOIM
CUTHAJ, a TT0 00paMIICHHUIO dKpaHa (0oparopy) moOeryT XapakTCpHBIC
TIOJTOCHI. 3aTeM Ha 3KPAaHE MOSABUTCS HA3BAHHUC 3aTPy’KacMOH mMpo-
rpammbl. ClieayeT AOKOaThCsl TIOTHOH 3arpy3KH IMPOTPaMMBI, Ha 9TO
ykasbiacT coobmenue OK (O'Key - Bcé B mopsanke).

Temeps BBenuTe koManay RUN, 3adukcupoBaB BBOI HAXKATHEM
knasum ENTER. IIporpamma HauHET HCTIOTHATECS U PE3YyAbTaT €€
nporoHa Ber cMokete HaOmronaTe. JleMOHCTpannoHHAs TIporpaMMa
nokaxeT Bam BosMokHOCTH KOMIIBIOTEpa. [locie e okoHUaHMS BBC-
aute komanay LIST. Ber yBuanTe TeKCT (JIMCTHHT) POTpaMMBI HA
sI3pIKE belcuk.



1.3. IIporpammuO€ obecrnieucHne

B nporpamMmmHOE 00CCIICYCHHE KOMITBEOTEPA, IOCTABSICMOC HA Kac-
CCTC, BXOAUT IPOrpaMma 11k KOHTPOJIH padOTOCIIOCOOHOCTH OTICTIb-
HBIX y3710B KoMIbioTepa. C ee moMOIIb MOXKHO O0Jiee TIATEIbHO
IMPOBEPUTH KOMIIBIOTEP, UTO (MPH MPOXOKICHUH BCEX TECTOB) SIBIISICT-
Csl XOPOILIEH TapaHTUEH €r0 MPAaBUIBHOM pabOTOCIIOCOOHOCTH.

Kaxk ormeuanocs, si3eik beiicuk BetpoeH B I13Y (nmoctosinHOE 3amo-
MUHAIOLICE YCTPOUCTBO) KOMITbrOTEpa. [l03TOMY OH 3arpyxkacTcs B TC-
yeHue -2 cexyHa nocie BKIHOUCHHSI KOMIObIOTEPA.

IIpuMeHeHHast B KOMITbIOTEPE BepcHsi belicuka siBisieTcst OMHOM M3
HanoOomnee ynoOHeIX. OTIMYNTEIBHBIMI YEPTAMHU €€ SBISIOTCS:
BO3MOYKHOCTh KOCBCHHOM aIpecartni mpr 0e3yCITOBHBIX TICPEX0Iax
GO TO u obpamenusm k monmporpammam GO SUB, pacmmpennbie
BO3MOKHOCTH (pyHKIMHU VAL (0oHa mpeoOpasyeT B UMCIIO 3HAUCHUE
T000T0 apU(PMETHUCCKOTO BRIPAYKCHUS ), PACIIUPCHHAS] CHCTCMA
KOMaH], CHHTaKCHYECKHUI KOHTPOJIb CTPOK 0 UX BBOJA, BBOJ BCEX
OTIEPaTOPOB Pa30M (a HE IO OTACIBHBIM OyKBaM) | 1Ip.

beticuk - OCHOBHOM SA3BIK MPOTPAMMHUPOBAHUS KOMIIBIOTEPA
«emsra C». OmHAKO, IPU PEIICHUH CITIOKHBIX MPO(HECCHOHATEHBIX
3a]1a4 MOYKHO BOCIIO/IB30BAThCS 1EMIBIM PAIOM APYTHX sI3BIKOB: Jloro,
®opr, [Tackans, bera-beiicnk 3.0 u ap. K Bammum ycmyram Taxoxe ac-
ceMOIep 1 ar3acceMOIep, Pa3THIHBIC KOMITHIIATOPBI U OTIAIHKH,
MPOrpamMMBI 1S Tpauueckux paboT, CHHTE3a 3BYKOB, PEIICHUS
MHOTHX Hay9IHBIX, MH)KCHCPHBIX U yUcOHBIX 3amad. «/lempTa-C» nmeet
HanOoJee MOIIHOE TPOTPAMMHOE 00ECIICUEHNE CPEIN U3BECTHBIX OTE-
HCCTBCHHBIX 6BITOBBIX KOMITBHOTCPOB.

Muxponponeccop Z-80A (1 ero aHaIOTH), IPHUMEHEHHBIH B KOM-
TBIOTCPEC, UIMCCT PACIIMPCHHYIO CHCTEMY KOMAHI, BKIJIFOUAS KOMAH/IBI
0 TIepeMeIICHNT0 o0mmpHBIX obmacteit O3V (omepaTHBHOTO 3arTOMH-
HAFOILCTO YCTPOICTBA).

ITO MO3BOISACT PCATH30BATH CIIOKHBIC TTPUEMbI MAITMHHON Tpadu-
KU, CO30aHNUC OBICTPONBHUTAIINXCS TI0 SKpaHy TpaduuecKux 00BCK-
TOB - TpadeM u crpaiitoB. Ha 3ToM 0CHOBaHO co3maHue pa3HOOOpas-
HBIX HTPOBBIX MPOrpamMM, 4uciao KoTopseix gocturaet 4000 (amas aHa-
nora ZX - Spectrum)

1. 4. Pabora ¢ KIaBUOIHBIM ITYJIBTOM
KonuuecTBo KOMaHa, KOTOPBIC MOKHO BBOAUTH ¢ KJIABHATYPHOTO

MyIbTa, B HECKOJIBKO Pa3 MPEBbIIAET YUCIO KIaBUIl. BHEIHMI BU
KJIAaBUITHOTO MYJIbTa MOKAa3aH Ha puc. 2.
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M3 Hero BUAHO, YTO KaxK1asl KJIABHILIA UMCCT 10 S-6 HAaAIMUCCH.

JleiicTBHE KJIABHUILM 3aBUCHT OT HAXKATHUSI BCIIOMOTATENbHBIX

(mpedukcrpIx) kmasumr. Ux nBse:

Simbol Shift (umu SS) - kraBUIIA TEPEKITIOUCHUS TOTIOTHU-
TEIBHBIX PEKUMOB PAOOTHI.

CAPS SHIFT - KJIABHIIIA TICPCKITFOYICHHS PCTHCTPOB
(BEepXHHUI /HIKHHM).

Ha puc. 3 nmpencraeiensl K0 OMHAINUN KJIABHILI, KOTOPBIE HYKHO Ha-
’KUMAaTh, YTOOBI BBCCTH Ty WTH HHYIO KOMAHIY WU CHMBOJ U3 YHCIIA
N300 PAKCHHBIX HA OCHOBHOM KJIABHINIC. DTH KOMOWHAITHH OTOOpaxa-
FOTCSI TAKXKE OYKBOH B MUTAIOLIEM KypPCOPE, MOSIBIISIFOIIIEMCST Ha
9KpaHe AUCIUICS.

Hasxas xmasumry ENTER, momyanm m3o0paxkenue kypcopa ¢
Oykeoii K B HIKHEM 1€BOM YTy SKpaHa OUCILICS.

byksa K yka3eiBaeT, 4TO KOMOBIOTEP HAXOAUTCS B PCIKIME
BBOAA KOMaHA. B 3TOM peknme HaskaTthe Tr000# KITABUINH PUBCICT K
BBOAY KOMAaH/IbI-CJIOBA, HATMCAHHON HA COOTBETCTBYIOLICH KIIABHILIC.
(Hanpumep, BORDER npu Haskatun Ha knasumry B). pyryto ko-
MaHJy MO’KHO BBECTH, Ha’KaB OJTHOBPEMEHHO KIaBUIITY SS U HYKHYIO
knaumry. OmaoBpemennoe Haxatue kaapuin SS u CS umu EXTED
MODE BBoaut ciie onux pexknM E. B HeM Takke MOKHO BBECTH
OIHY M3 ABYX KOMaHT (0e3 Haskatug SS U ¢ HaKaTHeM).

[Tocne BBOIA KOMaHA KOMIIBIOTEP MEPEKIFOIACTCS HA BBOJ CHMBO-
noB. [Ipu stom kypcop conepxut OykBy L mmn C, COOTBETCTBYOLIYHO
BBOMY 1100 MaJeIx OykB (L), mibo compmmux (C). Kmasuma CS mepe-
kmrouaet pexxumbl L nmu C.

Haxas ogroBpemenno kiasumu CS n 9 umn GRAF (¢
Hagnucbto GRAPHICS) mokHO 3amate emte onuH pekum G.

10 rpaduUecKuil peKUM BBIBOIA TPaUIECKUX SITEMEHTOB - TpadeMm.

Ha xnaBumax 1-8 HaHeceHsI 3HaKU-TpadeMbl, KOTOPBIE MOKHO
BBIBOINTH B perkume G. Takux 3HakoB 16 1 oH 00pa3yroT aBa
xomruiekTa rpadeM. OauH BBOAUTCS MPH MPSIMOM HAXKATUH KIIABHUILIH,
APYTOi MpH OMHOBpPeMeHOM Haxxatuu ee u kmasumu CS. Hanpuwmep,
HQKATHE KIABUIIHM & BBOAUT CBETIbII MPSIMOYTOJNBHHUK, a KnaBu CS
¥ 8 OMTHOBPEMEHHO - TCMHBIN MPAMOYTONBHUK. J{J1 OTKITFOUCHUS
pexuma G Hamo moBTopHO HaxkaTh knaBumu CS u 9 mwin GRAF.

CosMecTHOC HaxkaTue kaapummn CS u kmasuin 5, 6, 7 u 8 3amact
KOMAaH/Ibl IEPEMEILECHUS Kypcopa BieBo (5), BHU3 (6), BBepx (7) n
BIIPaBO (8) WM HAXKATHEM COOTBETCTBYHOIIUX KIABUII mjp <
[lepememenne Kypcopa HCIOIB3YETCSl BO MHOTHX ITPOrPaMMaXx.

MosHO MpOBEPUTE IEPEMEIICHIE Kypcopa BIIPAaBO U BIICBO,

BBE/IS B HIDKHIOKO CTOPOHY 3KpaHa J000H TEKCT, HAIPUMEP

PRINT PPPP... u . n. Kypcop Oyner nepememmaTscst BACBO ITPH
Haxatuu kmasumu CS u 5 u Bnpaso npu Haskatuu knasumr CS u 8.
Opnnako 001aCcTh, ABIJKCHHS KypCOpa OTPAHHYCHA JTUIIh BBEJCHHBIM
tekctom. OOparuTe BHUMaHUE, 4TO cioBa beiicuka (Hampumep,



PRINT) BMecTe ¢ oTaesrommmM mpodeiioM Kypcop oderact, Kak
OIMH 3HAK.

CTepeThb OMH 3HAK CJIEBA OT Kypcopa MOXHO, BBEIS KOMaHIY
DELETE.
Tenepp MbI MOATOTOBIEHBI K BBOAY LEIBIX MPEII0KECHUH,
COIOCPIKAIINX KOMAHIBI MHKPOKOMITBIOTCPA. JTH MPCATOKCHUS HH-
TULUPYIOTCS B ABYX HIDKHHX CIY>KEOHBIX CTPOKAaX SKpPaHa
(22 cTpoku cBepxy SBIAIOTCS padbounmu). OgHAKO, €ClTU ABYX
CTPOK CHH3Yy HC XBaTACT, TO UX YHCI0 ABTOMATHYCCKH BO3PACTACT
PU YMEHBILICHUH KOJIMYECTBA pabounx cTpok. B kaxmoit cTpane
conep:kutcst mo 32 3Hakomecta. 3Haku (uudpsl, OyKBbI, Tpademsl)
CO3IAFOTCS B 3HAKOMECTE, MATPHIIA KOTOPOTO COOCPKHUT 8*8 31e-
MCHTOB. TTUKCCIISIMHU.
[ToskcneMeHTHUPYHTE C BBOOOM H HCIIOTHEHHEM PAa3THIHBIX
koMaHAa. Hanpumep, ¢ Takumu:

PRINT "QWERTY™ [Teuaracres cmoBo Qwerty

PRINT 1/3 ITewaTaercs uncno 0,33333333
PRINT EXP 2 [Meuaraercs ¢* = 7.3890561

PLOT 10,20 BHusy u cneBa skpaHa CTpOUTCS TOUKA
CIRCLE 130,80,70 B meHTpe 3KpaHa CTPOUTCSA KPyT

Ha >tux npumepax Br yoexkmaerecs B padote ¢ beiicukom
B PEXKMME HEMOCPEACTBEHHOTO UCTTOHEHHSI KoMaHA. C BO3MOXKHOCTSI-
MU 3TOTO SA3bIKA MOKHO O3HAKOMHTHCS 110 AATBHCHIIINM pa3iciaM
JAHHOFO OMUCAHUSL.

OT™MeTHM JTHIIG, ITO PEIKUM HETIOCPCACTBCHHOTO MCTIOTHCHHS
KOMaHJ PE3KO pacLIMpsET IHAIOTOBBIC BO3MOKHOCTH belicuka. B
caMoM JIeJie, JIFOOYF0 KOMaH/Iy WJIM TPYTIITY KOMaHT MOKHO TYT K€
onpoOoBaTh. AKTHUBHBIN IKCIIEPHUMEHT PE3KO 00JEr4acT 3HAKOMCTBO ¢
s361kOM. CtapaiiTecs ro0bIc 3axaun (ITOACYCT HAJIOTOB WM Tap-
TB3HOCOB, CYMMHPOBAHHUE JAHHBIX TAOIUI U T. [1.) IPOBOAUTH C IIOMO-
meto Bamero kommnerotrepa. Bekope Ber yoenutecs, uto Bame mac-
TEPCTBO OOLIEHHS C HUM OBICTPO BO3pacTaet, Bel mouyBCTBYETE HHTE-
pecC K PEIICHUIO BCE OOICE CITOKHBIX M CCPBE3HBIX 3a7a4, a HC TOJBKO
K MCTIOJIb30BAHUIO UTP (XOTS U 3TO BECHMA YBJIEKATEIBHOE 3AHSITUE
KaK U ACTCH, Tak M O71s YOCICHHBIX CCIUHOM OTIIOB CEMCHCTB).

1.5 IlepBBie HaBBIKM MPOTPaMMHPOBAHUS

CroxHo 1 porpamMmmMupoBars? OTBET Ha 3TOT BONIPOC, HEOTHO3HA-
4yeH. EcTh MHOTO IIKOJIPHUKOB, CTABLINX BUPTYO3aMHU ITPOrPaMMHUPO-
BAHUs, HCCMOTPS Ha OTPAHUYICHHBIN AOCTYM UX K KoMIbroTepam. Ho
CCTh, YBBI, M JTIOAH, TPOPAOOTABIINE C BBIYHUCIUTCIIBHON TCXHUKOM
AECSTKH JIET, HO TAK U HE OCBOMBIINE MPAKTUKH MPOTrPAMMUPOBAHUSL.

DTOT pa3aen pacCUNTaH Ha JIUL, KOTOPbIE CMYTHO MPEACTABISIOT
ceOe MporpaMMHUPOBAHNC UM HAXOAATCS B OJTaKCHHOM HCBCICHUN



O TAKOBOM BOOOIIIE.

[Iporpamma 47151 KOMIBIOTEPA €CTh MPOCTO LEMOYKA KOMAH KOTO-
PBIC OH MOCJIECIOBATENBHO, CTPOTO U MyHKTYAJIBHO BEITIONHAET. Bo3s-
MOKHOCTH HAIIIETO KOMITBIOCTEPa B 3TOM TOPA3UTEIBHBI KaXKIYHO Ce-
KyHAY OH BBIMOJHSET ITOYTH MHJUTHOH KOMAaHJ U HE OIHOaeTcs,
CUMTas B TAKOM PEKMME MHOTHE yachl moapsaa. Pasymeercs, ecnu 3a-
TaHHBIC €My KOMAH/Ibl KOPPEKTHBI H HE COAEPIKAT OLINOOK.

Opnnako, mpu BCell CBOEH CKOPOCTH M MYHKTYAJTbHOCTH, KOMITBEOTED
- MAIIMHA JOBOJBHO TIIYTIAS - €T0 MUKPOTIPOIIECCOP MOHUMACT TOJIBKO
aBowuHbIC urca 0 v | Wi TPynmel U3 3TUX YHCEIT, HATTPUME]P
01100011 s 11100101. Kaxknoe Takoe yuciao, coaepskaiiee 8 aBo-
WIHBIX 3HAKOB (Pa3psaoB MM OUTOB) HA3BIBACTCS OANTOM.

JTro0Oas xomaHma 3amactes OaiitoM. Tak ske 3amaroTcs JaHHBIC, CHM-
BOJIBI anaBUTa, KOOPAMHATHI TOUEK rpadukos u rpadembl. OnHAKO,
3a1aBaTh JAHHBIC M KOMAHIBI TPOTPAMM B TBOMYHOM BHJC - ACTO Occ-
KOHEYHO HYIHOC.

Ero MOKHO HEMHOTO YIIPOCTHUTH, €CJIM YYECTh, UTO OANT UMEET U

AECSATUYHOE 3HAYCHHE, BBIYUCISIEMOE TIO0 (popmyre:
7 6 1 0
b=(2*d7)+ (2*d6) +.... +(2*d1) +(2*d0)

rae d0-d7 - aeonunsie paspsaasr (di=0 wm 1).
Hanpumep, uncao 00001011 gaet

b = (2%0)+H2*0)+(2#0)+(2%0) (2% 1)H(2*0)H2* 1)+(2*1) = 11

Baiit MmoxkeT nmeTh 256=2% necaTuunbIxX 3HaueHui, ot 0 10 255. [e-
caTtuaHasg (opMa 3aTaHNsI KOMAHI JOBOJIBHO IIHPOKO MPHUMCHICTCS
OMBITHBIMHM MPOTPAMMHUCTAMH JUTS 33TaHUS KOMAHJ B MAITHHHBIX
xkonax. ITpumensitor u wecrHaauarepuunsie ynciaa HEX, paspsia ko-
TOPBIX 0003HATACTCS 3HAKAMH
HEX 0123456789 A B C D E F
DEC0123456789 10 11 12 13 14 15

lecTraauarupuuHbie ynciaa O0nee KOMIAKHBL. YeM IECSITHYHBIC.
Hampumep, FF skBuBanentao unucny 255, a FE uncny 65534,

1t xpaHeHHs nenovek O0anT (JaHHBIX WM KOMAaH[ IIPOrPaMM) UC-
TIOJTB3YCTCS OTICPaTHBHOC 3anmoMuHaromee yetpoiicteo (O3Y). Ecnu
XPaHALIyIo OaT stueiiky ynogoouTs smmky, To O3Y- 310 mpocto
HaOop sukoB. O3Y Bamero kommerorepa BMemaeT 48 Koaiit
(1 Koaiit ato 1024 GaiiT).

br110 OBI HEMITOXO OT/ABaTh KOMaH/IBI KOMIBIOTEPY OOJIEE TTOHAT-
HBIM SI36IKOM. BEHCHK SIBISIETCS CIIeMaTIbHOI IPOrPaMMON-UHTED-
npetaropoM. OHa BOCIPHHUMACT KOMAHIBI B BUAC AHTTHHCKUX CJIOB
(marmpumep, PRINT - newats i INPUT - BBOI) 1 TyT %e nipeoOpa3sy-
eT (TpPaHCAMPYET) UX B MALIUHHBIE KOAbI, HEMEJICHHO HUCIIOTHSIEMBIC.

[Tporpamma Ha beiicuke cOCTOUT U3 NPOHYMEPOBAHHBIX CTPOK



(roMmepa ot 0 1o 9999), comeprkamux IPEaI0KEHUSI ¢ KOMAaHIAMH.
Bot npumep mpocToii nporpaMMel, BEIYUCISOLIEN 3HAYEHHE € TTO
BBC/ICHHOMY X:

10 INPUT "X="; X

20 LETY = EXP(X)

30 PRINT "Y=";Y

40 GOTO 10

HaGepure 3Ty nporpammy, He 3a0bIBasi MOCIE BBOAA KAXKIOH
ctpoku HaxnMarth kirasuinry ENTER. [TonpoOyitTe qomyctuts ommo-
Ky, HAMPUMEP HC BBCCTH KABBIYKH- KOMITBIOTEP TYT 3KC OTKAKETCS
BBECTH CTPOKY U MIOMETHUT MECTO OIIMOKH MUTAFOIIUM KYPCOM C BO-
MTPOCHUTEITBHBIM 3HAKOM.

Teneps cotpuTe TEKCT Ha 3Kkpane, AaB komaHay CLS u Haxas ki1a-
Bumry ENTER. [Iporpamma, onnako, coxpansiercst B O3Y. /laB koman-
ay LIST. B 3ToM MOKHO YOGOUTBCS - TCKCT MPOTPAMMBI TYT K TIOSI-
BHUTCS HA SKPAHE.

Tenepr mocmoTpum, uTO OH U3 ceds mpeacrassieT. B crpoke 10
ctout komanza seoga INPUT. I1o 3anpocy B kaBbrukax X= oHa
OCTaHaBIMBacT cueT 10 BBoga X. B cTpoke 20 oneparop LET npu-
ceauBaeT nepemenHoi 3HaueHHe EXP (X), a B ctpoke 30 xomanaa
PRINT necuaraer pe3ynbraT nocie BeiBoga coodmenns Y=. Koman-
na 6esycaosHoro nepexoga GO TO 10 BosBpamiacT HCIIOTHECHHUE K
cTtpoke 10, TO €CTh BHOBB K BBOAY X.

[Tyck mporpammel ocymectrisiercs komanaod RUN. Dramer
PpadoTHI CACAYIOMINC:

I[Toxa3zasusa nucruies IIpoBogumas onepanus
RUN ITyck mporpaMMsl

X=2 3ampoc X= U BBOA YHCIa 2
Y=7.38905599 [Teuats y = exp (x)

X= Hogslii 3anpoc x

Bepostao, 3amaB 3-4 3naucHns X, BaM ckopo HaCKy9IHT BBIUHCIIC-
HUE YKCIIOHCHTHI. OHAKO, MOIMBITKY BBIMTH K3 IIPOTPAMMBbI CKOPCE
BCETO OKAXKYTCS 0€3yCTICIIHBIMHU.

[Tonckaskem myTh BbIXOAA U3 LUKIA, 3aganHoro komanao GO TO
10. /st 5Toro B oTBET Ha 3ampoc X=, HaxkaB knasumu CS n A/Stop,
BBeaeM ciioBo STOP. [Ipu Haskatuu knasumm ENTER Beruncienus
TIPCPBYTCA.

Bonee moapobHbic JaHHBIC O IporpaMmupoBaHun Ha beiicuke omu-
CaHBI Jajee - 31€Ch OTMETHM JIMIIb, YTO CTHPAHHUE CTPOKH C 3a1aH-
HbIM HOMEPOM BBITIONHSIETCS yKa3aHueM ee Homepa. [lomHoe cTupa-
HHE TiporpaMmebl Tipon3BoauTcsa komanaout NEW. Komanaa EDIT
BBIBOJUT HA PEIAKTUPOBAHKUE CTPOKY JHCTHUHIA, IOMEUCHHYIO KYpPCO-
POM €O 3HAaKOM >, BBepx 1 BHU3 IO JTUCTHHTY KypCOp MEPEMEIIACTCs
C TTIOMOIIBIO KJIABUII 6 U 7. HAKMMACMBIX COBMECTHO ¢ KjaBuiueit CS.
Crpoxka penakTHpyeTCsi B MPOLIECCE €€ BBOAA MJIH BBIBOAA HA PEIAKTH-
pOBaHUE.



1.6. Pabora ¢ kacceTHHIM MarHUTOHOHOM

Ecmu Ber otnagnmm cBoro mporpammy, To y Bac, ecrecTBeHHO, mos-
BUTCS SKCJIAHNE COXPAHUTH €€ IJIS1 HCIIOJIB30BAHMUS HA CICAYIOLINN
JEHb WIH JaXke uepe3 rod. st 3Toro npeaHa3HaveH KacCeTHBIM Mar-
HUTO(OH KOMIBIOTEPA.

Yto0BI 3amHCaTh MPOTPAMMY M 3HAUCHUS TICPCMCHHBIX ¢ HA Mar-
HHUTHYIO JICHTY, JAUTE KOMAHAY:

SAVE "Ums nporpamMmer”,
HaIpuMep
SAVE "EXP"
a1 Haweu nporpammbl. Haxkas knasumy ENTER, Bel nonyuure
MpenyTNpeKAaI0IEee COOOUICHHE:
Start tape, then press any key
(BKITFOUMTE MarHUTO(MOH, 3aTEM HAXKMHTE JTIFOOYHO KIABHIIY ).

[TonroToBRTE MATHUTO(OH K 3aMHUCH, BCTABHTC B HETO MYCTYIO Kac-
CETY M BKITFOUMTE MPOTIKKY JCHTHI. 3aTeM HAKMUTE JTIOOYIO KITABHIITY
KOMITBIOTEPA.

BeI ycasimmTe npuMepHO NATHCEKYHAHBIN 3BYKOBOM CUTHAI YHCTO-
IO TOHA. 32 3TO BPEeMsl HAJO YCTAHOBUTh HOPMAJIbHBIN YPOBCHB
3anucu. MHOTHE MArHUTO(OHBI UIMEIOT AaBTOMAaTHYECKYIO PETYIHPOB-
Ky ypoBHs 3amucH (APY3), Tak 4T0 3TOT CUTHAN HYKCH I pabOTHI
cuctembl APVY3. TTocme aToro curHama CIBIIIHATCS KOPOTKHH (JTONH ce-
KYHZIBI) IIYMOIMOAOOHBIM CUTHAJ. JTO CUTHAI 3aIIUCH HA JICHTY 3aro-
J0BKa miporpammuoro ¢aiina. On HeceT nHGOpMaLHO 00 UMEHH TIPO-
rPaMMBI U COOCPIKUT KOHTPOJIBHBIN KO IJIsl MIPOBEPKH MPABIIIBHOCTH
nporpammel. CycTs emie MpUMEPHO CEKYHIY MOSBUTCS ITYMOTIOA00-
HBIIl CUTHAT - 3aITUCh OJIOKA TporpaMMBbl. 3anmiCh 3aKaHIUBACTCS TIO-
aprncHueM 3Haka OK B cimy:keOHOM cTpoke. B mporecce 3amicu Ha 00-
paMJICHHU 3KpaHa AUCILICS BHAHBI BHAYAIEC OCTYIUE MOIOCH], a 3aTEM
XA0THYHO U3MEHSIOIINECS TTOTOCKH.

Brl MOkeTe TPOBEPUTH KaueCTBO 3aMMCH, 1aB KOMaHIy Bepuduka-
AU,

VERIFY "Umsa nmporpammer”

[TepemoraiiTe IeHTY Ha3ad M MyCTUTE MarHUTO(OH B PCIKUME BOC-
npou3BeAcHUs. Eciin 3anuck mponuia yaaqHo, TO MOCAE CUUTBIBAHUS
nporpammel nosiButcst ¢yioBo OK. Coobmenne 06 ommbke yka3pIBaeT
HA TO, YTO 3aMHUCh HCYJAUHA. JTO MOXKET OBITH TIO IPUYHNHC HCHUCITPAB-
HOCTU MarHUTO()OHA MM TIOXOTO KaY€CTBA JICHTHI.

Teneps cOpocsre Bamy mporpammy, Beeas komaaxy NEW wmm
RANDOMIZE USR 0 umn xHakas knapuimry RESET. JlaB xomanay
LIST, y6eaurecs, uro mporpammsl y:xe HET B O3Y. Teneps, nepemo-
TaB JIEHTY, J1alUTE€ KOMAaHAY:

LOAD "Ums nporpamMMsr”
1 noHabronaiiTe 3a padoroii komnbroTepa. OH Pa3BIIIET HYKHYIO
MporpamMMy H BBIIOJTHHUT €€ CUMThIBaHHE. B mpouecce noucka neuara-
eTCsl IepeueHb (DAIMIIOB, MMEFIIHUXCS HA KacceTe (ecau, pa3yMeercs,



OHM ¢CTh). Jlanee, Kak TOTBKO BCTPEUACTCS HYKHBIHN (hailsl, KOMITBIO-
TCP HAYMHACT CTO 3arPy3KYy.

3arpy3ka KOHTPOIUPYETCs ABYMsI ciocoOamu. [lepBrrii-Bu3yasb-
HBII. BBl BUANTE TOSIBICHNE TIO KPassM dKpaHa XapaKTCPHBIX OCTYIIHX
JUHWM, TOYHO TAKUX JKE,4TO OBLIN B MPOICCcCe 3anucu. Bropoii
cnoco0 - 3ByKoBOH. JIMHAMHUK KOMIBIOTEPA BOCIIPOU3BOAUT 3BYKOBOM
CUTHAJ - OH TAK’KC AHAJIOTHYCH CIBIITNMOMY TIPH 3aITHCH.

CucteMa 3amucH ¥ CYUTHIBAHUS HA KACCCTHBIM MAarHUTO(OH, PH-
MeHeHHas B kommnbroTepe «/lensra-Cy», yaukaasHa. OHa oOecrneunBa-
€T CKOPOCTB 3anmicH B CUUTBIBAaHMUSA B 1500 1BOMYHBIX 3HAKOB B CEKYH-
ay - Oonee YeM B IBOE BBILIE, YEM, HAITPUMEDP, Y MOMYISIPHBIX KOM-
nbTepoB «ATapuy». CucrteMa Majao YyBCTBUTEIbHA K KOICOAHUSIM
CKOPOCTH TIPOTSKKH MarHUTHOM JICHTHI, (POHY M mIymMaM MarHuTodo-
Ha (pa3yMeeTcs, CCITM OHU HC BBIXOIST 32 ONPCICICHHBIC TPCICITHI).
Bu3yanpHbIll KOHTPOJIb U BBIBOJ IIEPEYHS BCTPEUAOIINXCS HA JICHTE
(haiiyIoB OUeHb YAOOHBI 151 TIOJTB30BATESI.

M&I paccMOTpPENTH JTHIITB TTPOCTEHINTNE MPHUEMBI UCTTOTB30BAHMS Mar-
Hutodona. Bo Bropoii rmase Bel cMokeTe Oonee mogpoOHO 03HAKO-
Mutbes ¢ komaaaamMu SAVE, VERIFY, MERGE u LOAD, o6cayxu-
BAFOLINMHU KACCETHBINM HAKOMMHUTEb, U Pa300paThcst ¢ TEM, KaK 3aMHUChI-
BaTh IPOrPAMMBI C ABTO3AITYCKOM, KaK OOBbEIHHSTH MIPOTPAMMBI, 3aIld-
CBIBATh 3HAYEHHUS IEPEMEHHBIX, KOMTUU U300PAKEHHUS C SKPAaHA U T. 1.

1.7. Pabora ¢ nucruieem

Cam mucriieH (\mn TeACBH30p), SCJIH UCIIPABCH, HE TPEOyeT 0c000-
ro BHUMaHus. Pazymeercst, Ha10 1Mo CBOEMY BKYCY YCTaHOBUTH sIp-
KOCTh M KOHTPACTHOCTh N300paskeHus. OOHAKO, HEPEAKO OBIBAET JKe-
JaHNC U3MCHHUTH HCKOTOPBIC TTAPaMCETPBI H300paKCHIS, HATTPIMEP
IIBCT OKAHTOBKH (OOpIrOpa) 3KpaHa, IBET 3HAKOB MU LIBET CTPAHUIIBI.
Hexkotopsie monb3oBarenu x0T paboTars ¢ TEMHBIMU 3HAKAMU Ha
CBETJIOM (pOHE, APYTHE - CO CBETIBIM U HAa TeMHOM (oHe. Kak Tyt
OBITH !

beiicuk koMIbrOTEpa UMEET PsIT KOMAHI, OTHOCSIIUXCS K yIpaBJe-
HITIO0 H300paskeHneM. Bor oHu:

CLS - OYHCTKA SKpaHa

BORDER n - 3amaet nBet 60oparopa ¢ KOAOM N, TAE
n - yucao ot 0 no 7

INK n - 3a1a€T IBET 3HAKOB

PAPER n - 3a4a€T LBET CTPAHHUIHI.

Hampumep, ecu Ber xoTiTe moayunts Oembie 3HAKH HA TCMHOM

oOmem (poHE 3KpaHa, 3a1aiTe

BORDER 0: PAPER 0: INK 7
HanpoTus, TeMHBbIE 3HAKH Ha OeToM (DOHE MOTYYAOTCS MPU UCTIOTHE-
HUW KOMAaH]I;

BORDER 7: PAPER 7: INK 0



[Tos3kcnepuMEeHTUPYUTE ¢ ITUMH KOMaHAAMHU U YCTAHOBUTE 1IBETA
Ha CBOM BKyC. KOMMIBIOTEp HCHOMB3YET CACAYIOIINE KOIBI N 7S
LBETOB:

0 - uepHBII

|l - cunmi

2 - KpacHbII

3 - opaHXEBBIU
4 - 3encHBIN

5 - romy0oi

6 - JKEITBI

7 - OcabIii

LlBeta, pazymMeeTcsl, BUAHBI , €CAU MPUMEHSIETCI UBETHOM TEAEBU30P
i auctieit. [Tpu uepHO-0e10oM yCcTpoiicTBe 0TOOpaskeHHS HH(OP-
Manuu (MOHOXPOMHOM) LIBETA BOCIPHHIMAIOTCS KAK TPATALHU SIPKO-
CTH.

[TocTpoiite HA 3kpaHe N300pAKEHUE OKPYKHOCTH. 334aB KOMaHIbI

CLS: CIRCLE 128,85,80

Ecnu 0Kpy»KHOCH BBIINISIAUT KaK 3JUIUIC, 3HAYUT Bamm TeneBu3op
BHOCHUT TCOMETPHUCCKUE UCKAKCHHUA. BBI MOJKETE CKOPPEKTUPOBATH
WX, PETYTHPYS pa3MepPbl H300paKCHUS MO BEPTHKATH H TOPU30HTAITH.
[TocTapaifTech MOMYYNUTh KAaK MOYKHO IIPABHIIBHOC H300paKCHHE
OKpY>KHOCTH. Ecnim 3T0 HE yaaeTcst - 3HaYUT TEIEBU30P HE BIIOJIHE
MCIPABCH.

1.8. Pabora ¢ mpuHTECpOM

HexkoTopbic KOMIBIOTEPHI TOCTABISAIOTC MCUYATAFOIINM YCTPOMCT-
BoM- mpuHTepoM. [logkmrounTte ero Kk KOMOBROTEPY U K ceTH. Koman-
noii LPRINT "mens 3HaK0B" BBI MOKETE BBIBCCTH HA TCUATh ICTTH
3HakoB, komMaHaa LPRINT 123 nact neuars ynciaa 123 u t.a. Koman-
na LLIST eiBonuT Ha meuats aucTHHT Bamei mporpaMmer (eciiu oHa
ects B O3Y). Eme ogna komanga COPY mo3BomsieT moay4daTs KOMHEO
JTr000Tr0 (B TOM HHCIIE TPaPUIECKOTO0) N300pakeHHs, HAOMFOIaEMOT0
Ha 3KpaHe aucmies (MpUHTEP D0DKEH padoTaTh B pexumMe rpaduye-
CKOTO OTOOPAKCHHS- TIIIOTTEP).




TJIABA 2. I3BbIK IPOTPAMMMWPOBAHUS BENCHUK.
2.1. O6mmue cBeacHUA.

beiicuk - Hanbosee MacCoOBBIN M MOMYJIIPHBIN S3BIK IIPOT PaAMMHPO-
BaHus nepcoHanbHbIXx DBM. Bepcus beiicuka [19BM «/lempra-C»
aHajorndHa Bepcuu si3bika st [I9BM ZX Spectrum u umeeT psn
OCOOEHHOCTEH.

B cocras 310i1 Bepcnn HapIAy ¢ andaBUTOM (JTaTHHCKHC OYKBBI OT a
1o z, oT A 1o Z, cieu3Haku +, -, *, / u ap.) BXOAST KIHOYEBBIC CJIOBA,
T.€. KOMaHabl, oTaaBaeMeie IIDOBM mist BBIIOIHEHUSA TEX WIA MHBIX
onepanuii. Bce onn Hanecens! Ha knagunu [19BM. Kntouessie criosa
BBOZATCS HE 11O OyKkBaM, a cpa3y (cM. raaBy | ommcaHms), 9T0 pe3Ko
YCKOPSICT BBOJ IPOrPAMM M COKPAIIACT YHCJIO OMIHOOK.

B ocHOBHOM maHHast Bepcusl SIBISIETCS CYLMIECTBEHHO PACIINPEHHOM
Bepcueit o0braHOro beficuka. Pactmpenns kacarorcs Habopa QpyHK-
M, OTICPAITHI HAJ CHMBOJIBHBIMH TICPEMCHHBIMH, TPa(PUKH U CUHTE-
3a 3ByKOB. belicuk BctpoeH B [13Y II9BM u 3arpysxaercs B TeUeHHH
1-2 cexyna mocne srmroucHus [13BM mmm Haxkatus kmasumm Reset.

beiicuk [I9BM «/lenpra-C» nMeer CTpoUHBIil peaakTop, o0ecreuu-
BAFOIIHI KOHTPOJIb CHHTAKCHUYECKUX OIHOOK B TIporecce Habopa
CTPOKH.

Komanzae! beticuka nmoapa3aenstoTcsa Ha AUPEKTHBEI, OEPATOPHI 1
¢pyHKUHH. [JUPEKTUBEI - 3TO KOMAHBI, HCIIOJHSEMBIE C TYJIbTA, a
OTICPATOPHI - 3TO KOMAHIBI, UCIIOTHICMBIC KaK ¢ MyJbTa, TAK U C MPO-
rpaMMbl. Bee KiTFOUeBBIC CITOBA BEPCUH SIBJISIFOTCSI OTIEPATOpaMu, 00
dbyukmusavu. yHKIMA 00eceunBaroT MPeoOpa30BaHUE APTYMEHTA B
pesyabTaT, HanpuMep SQR(X) mpeoOpazyeT 3HaueHNe X B KBaapaT-
HBIN KOPCHB.

B Beiicuk [19BM «/lenpra-C)» 3a105kCHa KOHLCTIIUS PACIIUPCHUS.
MunnManbHbI belicuk He COOepIKUT psiia CEPBUCHBIX BO3MOXKHO-
CTCH aBTOMATHYCCKON HYMEPAIIUU CTPOK, X MCPECHYMEPAITHH, TPaC-
cupoBkd ¥ T.1. OmHaKO ¢ moMoIbio pacupenuit (Beta-Basic,
Mega-Basic v 1p.) ¥ CICIMATBHBIX TTPOTpaMM - peaakTopos ( Tool
Kit, Ultra Kit) Bce HEIOCTAOUINE BO3MOXKHOCTH MOYKHO PCATM30BATh.
Bepcus Beta-Basic 3.0 k npumepy, IO CBOUM BO3MOKHOCTSIM 3aMETHO
MPEBOCXOIUT cTaHAAapTHYIO Bepcuro beticuka [I9BM PC nmaet Bo3-
MOYKHOCTH COCTABJISITh CJIOKHBIC XOPOIIO CTPYKTYPHUPOBAHHBIC MPO-
rpaMMBbI ¢ OOIIHUPHBIME IPAGUIECCKIUMH BO3MOKHOCTSIMU.

Bepcens beticuka [I9BM ZX-Spectrum (Hapsaay ¢ e pacIIupeHHs-
MH U IPYTUMH BEPCHAMH) TOAPOOHO OmmrcaHa B KHUTE [psaxoHoBa B.
[1. «ITpumenernne nepconanpHbIXx DBM u mporpamMmMupoBaHuc Ha
s3pike beticuk» (M., Paguo u cBsa3e: 1989). B Heli npuBeaeHO Takke
MHOKECTBO JICMOCTPAIIMOHHBIX U MPHKJIATHBIX MPOTrPaMM Ha 3TOM
BEPCHH.

B cBs3u ¢ 3THM ganee maetcs Kpatkoe onmucaHue Bepcun beiicuka
[19BM ZX-Spectrum u «/lenpra-C» ¢ HEOOMBIINM YHCJIOM MPHUMEPOB



2.2. Pexxumsbl paboTBI HEMOCPEACTBEHHBIN U TPOTPaMMHBIMA

beficuk BBIMOTHAET ONEPaTOPHI B ABYX PE:KUMaX: POrPpaMMHOM
Y KOMaH/IHOM, WIH HCIIOCPCACTBCHHOM.

B nporpaMMHOM pekuMe KaA0H MPOrPAMMHOI CTPOKE IPEeALLICB-
CTBYET HOMED, YKA3bIBAOLIHI NOCIEA0BATEIBHOCTD €€ BBIIIOTHEHUS B
nporpammMe. Hanmaue HoMepa 03HadaeT, 4TO CTPOKa BXOAUT B MPO-
rpammy U o Haxkatuu knapumn BBoga ENTER ona He Oyzet BbImon-
HATBCSA, a 3AMUMICTCS B TaMsITh Tporpamm. [Ipu stom B paboueii wacTu
3KpaHa OyaeT BOCIPOMU3BEACH €€ JIUCTHUHT. 3HAK >, IOSIBJISTFOLIHIACS B
IPOTrPAMMHOM JINCTUHTE, HA3BIBACTCSI TOTPAMMHBIM KypcoM. OOBIMHO
OH YKa3bIBAa€T MOCIEAHIOI BBEICHHYIO CTPOKY.

Ctpoka, comepikamas mporPaMMHBIH KypcOp, Ha3bIBACTCS TCKYIIICH.

B HenocpeaCTBEHHOM peXHUMe HOMEP y ONEPaTOPHOM CTPOKH OT-
cytrctByeT. [1o Haskatnm knasuim BBoga ENTER oneparopras
CTPOKA BBIMOIHACTCS HCMCVICHHO.

Hanmpumep:
PRINT 3+2

B oTBeT Ha BBOA 3TOI CTPOKH B HHIKHEH CITy K€OHOM 30HE 3KpaHa
MbI monyuuM (Trocie Haxkatus knasul ENTER) pesynsrar 5 (B Bepx-
HEll HacTH 3KpaHa). DTO MpUMEpP paboThI B HEMOCPEICTBEHHOM
pEXKUME.

[Tporpamma Ha sa3bIKe belicuk mpeacTaBmseT coO0 TEKCTOBBIH
Ha0Op orepaTopoB U (PyHKUUN, 0OBCINHCHHBIX B IIPOrPAMMHBIC
ctpoku. Kazknasi mporpaMMHasi CTpoka MOXKET COAEPKATh OAUH U
OoJree omepaTopoB U I0HKHA HAYMHATECA HOMEepoM. Homepa cTpoxk
HCOOXOIMMBI TSI YITPABICHHUS TIOPSIKOM BBITOTHCHUS OTICPATOPOB U
(yHKUHIT CTPOK BHYTPHU IMPOTPAMMBI a TAKXKE TSI U3MCHCHUS OOBIY-
HOTO TMOPSAKA BBITIOIHEHUS ONEPATOPOB MPHU YCIOBHON U 0€3yCIIOB-
HOH TIepeIayun yIpaBaCHUS (CM. majee).

Homep cTpoku nomxeH ObITh HATYPATbHBIM YHUCIOM B THAMA30HE OT
1 1o 9999.

[1pu mepBOM HAOOpPE MPOrpaMMBI PEKOMCHAYCTCS TPOHYMEPOBATh
CTPOKHU C HEKOTOPBIM HEEAMHUYHBIM LIATOM, YTO IO3BOJIUT IIPH OT-
JaJKE TPOrPAMMBI TTO0 HEOOXOAUMOCTH BCTABIATH JOMOJTHUTEIbHBIC
OTIEPATOPBI MEKIY CTPOKAMM.

ITpumep:
10 LET a=10
15 LET b=15
20 PRINT a+b



HaGupatb cTpoku MOkHO B TI000M mopsiake. beticuk mepecoptupy-
CT UX B TIOPSIIKE BO3PACTAHUS HOMCPOB, UTO CPa3y OTPAKACTCS B JIH-
CTUHIE Ha IKPaHE.

B ogHy cTpOKY MOKHO TTOMEIIATH HECKOJIBKO OMEPATOPOB, OTACIIASA
UX JPYT OT APyra 3HaKOM JBOCTOYMSI, HAIIPUMED:

10 LET a=10: LET = 15: PRINT a+tb

[Tpn HEOOXOMMMOCTH PEIAKTHPOBAHUS CTYKCOHOI CTPOKH IKpaHA
KYPCOpP MOXET OBITh IIEPEMCIICH BIIOJTh HEE:!

BIICBO KJIIABHIICH <

BIPABO KJIABHIICH W

CumMBou iepen kypcopoM crupacrcest HaxarueM kirasuind DELETE.
Bca cayxeOHas cTpoka MOKET OBITh CTEPTA ITOCACAOBATEIBHBIM Ha-
xarueM kiaasunl EDIT u ENTER.

711 BHECEHUS M3MECHEHHMH B MPOTPaMMy MOYKHO 3aMEHUTH MPO-
pPaMMHBIE CTPOKH, IOJHOCTBIO MEPENEUaTaB UX 3aHOBO.

Hpyrum cnocoOoM BHECEHHS H3MEHEHUH B MPOTPAMMHYIO CTPOKY
ABIIACTCS BBI30OB €& Ha PEIAKTHUPOBAHUE B CTYKEOHYIO CTPOKY SKpaHa.
JL71s1 3TOrO HYKHO NEPEMECTUTH (MCIIONb3YsI KJIABUILIH ITEPEMELE-
HUS Kypcopa BBEPX M BHIU3) TPOTPAMMHBIH KypcOp B HY’KHYIO CTPOKY,
CACTaB TEM CaMBbIM €€ TeKyIIeH, 3areM Haxars knasuimy EDIT. [lpn
3TOM B CIIYKCOHOI CpPOKE 3KpaHa OyIeT HareuaTaHa KO TCKYIICH

CTPOKH MPOrPaMMBL, TAE OHA MOJKET ObITh OTpeaakTuposana. [1o
OKOHYAHWH pemakTupoBanns HaxkaTh kKimasuimry ENTER.

OTpenakTHpoBaHHAS CTPOKA OyaET MOMEIICHA B MPOTPaMMy Ha
MECTO CcTapoi. Jpyroi myTh BEI30BAa CTPOKH HA PEAAKTHPOBAHUE -
yKa3aHHC OMKANIIEro K HeH HeCYIICCTBYIOIICTO HOMEPA, HalTpIMEp
9 nns Be130Ba cTpoku 10.

J71st ynaneHust CTPOKHU W3 MPOTPaMMEI ClieayeT HadpaTk €€ HOMEp U
Haxkare knasunry ENTER.

2.3. DneMeHTHl JaHHBIX

DneMeHTHI NaHHBIX belicuka mpencTaBiaeHb! YUCIOBBIMH U CHUM-
BOJIBHBIMH KOHCTAHTAMM, IEPEMEHHBIMH, MACCHBAMH.

B beticuke ucmoap3yercs Asa BUAa KOHCTAHT. YHCIAa U CTPOKH.

YucioBble KOHCTAHTHI IPEACTABISIOTCS B ABOMYHON (popme ¢ mia-
Baroei 3ansToi. OguH 6T HCTIONB3YETCS AT MOKA3aTEeNsI CTENEHH
1 yeThIpe OaiTa ast MAaHTUCCHI. [(nana3oH mpencTaBIeHus YUCEIT OT
4E 39 no 1E 38.

HomyctruMel ABa popMaTa 3amHUCH YUCE: HOPMATbHBIHN (popMmaT
(OOIICTTPHHSATEIN) U SKCTTOHCHIIHATBHBIN (OpMAT.

[Ipumep HOpMaABHOTO (POpMATA 3AIMCH YHCENA:

123 1.23 -123

HopmanbHsslii hopMar MOKET UMETh 1O BOCBMH 3HAYaIIMX IUp.
Llenast sacTh OT ZPOOHOIT OTACTACTCS TOUKOH. 3HAK UHCIIA CTABUTCSA
IICPBBIM CJICBA.



Ecmt uncmo [*]<10 umu x>=10 , To HCTIONB3yETCH SKCIIOHCHITHATBHAS
chopMa 3amucH YucIa; [*]x.xxxxxXXE*XX
rae * - 3HaK YHCIAa U MOPSIKA, MOCE 3HAKA YHCIA HAET MAHTHCCA,
UMCHOIIas 0 BOCBMH 3Havamux mudp. [lokaszarenp cTeneHN OTaCICH
oT MaHTHCCHI OykBOH E, 332 KOTOPOI CTOUT 3HAK MOPSIAKA + WU -
M JBa pa3psaa noka3aressi CTENEeHHU.

ITpumep:

1.2345679E+16

CTpoKoBasi KOHCTAHTA MPEACTABISIET CO00M HA0OOP CUMBOJIOB, OTPa-
HUYCHHBIN C IBYX CTOPOH KaBbIukamu. [Ipu oTCyTCTBHM CHMBOIIOB
BHYTPH KaBBIUYEK CTPOKA HA3BIBACTCS IIYCTOU WM HYJIEBOM:

Ecau BHYTpHU CTPOKH HEOOXOIUMO 3aMHUCATh KABBIUKH, KX HEOOXOIH-
MO yaBouTh. [Ipn pacneuarke Ha 3KpaHe TakHe ABOMHBIC KaBBIUKH
OyIyT HarmeuyaTaHbl KaK OTHA!

PRINT “CHcTeMa""""ZX SPECTRUM"""““““

CTpokoBasi KOHCTAHTA MOJKET UMETh MMPOU3BOIBHYIO ATHHY
(HACKOIBKO TIO3BOMIACT 00beM cBOOOIHOI 0OmacTi O3Y).

[lepemenHbIE, B OTAMYUE OT KOHCTAHT, MOTYT UMETh 3HAYEHUSI, ME-
HSICMBIC 110 XOAY BBITIOJTHCHHS TPOrpaMMbl. belfick HomyckaeT Takike
ABA TUNA TIEPEMEHHBIX . YHCJIOBBIC U CTPOKOBBIC.

JI71s1 IpUCBOEHUSI IEPEMEHHBIM UX 3HAUYCHHM IPUMEHSIETCS onepa-
Ttop LET. IIpocTele uncnoBeie nepeMEHHbIE MOTYT UMETh UMEHA MPO-
M3BOJBHOM ITHUHBL. B mMEHAX MOKHO MCTOTB30BAaTh TOJIBKO OYKBBI U
uudpeI, HO MEePBBIM 3HAKOM B HMEHH A0/DKHA ObITh OykBa. [Ipodensl n
TTapaMeTPhI YIPABJICHUS IBETOM HTHOPHUPYIOTCS, a BCE OYKBBI MPEO-
Opa3yroTCs B CTPOUHBIC,

Yrpasnsronmue nepeMmeHabic TUKI0B FOR-NEXT nveror nmena,
COCTOSIIKE U3 OMHOM OyKBBI. YHCIIOBBIE MACCHBBI 0003HAYAOTCS UME-
HAMH, TAKKC COCTOALIIMH M3 OTHON OYKBBI, MPUYICM 3TH NMCHA
MOT'YT COBNAJATh C UMEHAMH MPOCTHIX NIEPEMEHHbIX.

WMst mpoCTOi CTPOKOBOM MEPEMEHHON COCTOUT U3 OAHOH OYKBBI H
3Haka $. Mmst cTpokoBOTO MaccHBa Tak:Ke COACPKUT OAHY OYKBY C IO-
cremyronmm 3HakoM $. [lpuaeM nMeHa CTPOKOBOTO MAacCHBa M TIPO-
CTOU CTPOKOBOM NMEPEMEHHOMN HE JOIKHBI COBNAAATh.

IIpumepsr:

LET ALPFA=123 - 3necs ALPFA - uucnosas nepemecrnas, 123 -
KOHCTAQHTAa, BCE€ NPEAJIOKECHUE 03HAYAET MPUCBOCHUE MMEPEMEHHOM
ALPFA 3naucaus 123

LET NAMES$ = "ROBERT" - 3mece NAMES - crpokoBas
(cumBonbHas) nepemennas, '"POBEPT"- crpokoBas koHCTaHTa,
BCC MPCAJI0KCHUC O3HAaYacT nMpucBocHuE nepemcaHoii NAMES
cuMBoaIbHOTO 3HaUYeHUS ROBERT.

MaccuBoMm sIBASIETCS YIOPSIOUEHHOE MHOXKECTBO BETUYUH OZHOTO
(YMCIOBOTO WK CTPOKOBOTO) THIIA, ONPEAEICHHOE OTHUM HMEHEM.

YIIeHBI 3TOTO MHOYKCCTBA HA3BIBAOTCS JICMCHTAMH MACCHBA. JJIc-
MEHT MACCHBa OIMPEACIISICTCS UMEHEM MAaCCHBA C MOCACAYOLIUM
CITUCKOM WHIEKCHBIX BEIMYNH, 3aKTFOUCHHBIX B KPYTIbIE CKOOKH.



WNunexcs! (ecmu ux aBa UK 00JICE) pa3acIsOTCs MKy COOO0i 3arsi-
TBIMH.

KonnuecTBo HHASKCOB TOKHO COOTBETCTBOBATH OOBSBICHHOMY
oneparopom DIM koimdecTBY H3MECPECHHIH (Pa3MEPHOCTH ) MacCHBA.
MakcumanpHOE 3HAUYCHUE UHACKCA HE JOKHO MPEBBIILATE BEIMYUHbI
COOTBETCTBYIOLLETO H3MEPEHHS.

NunexcoM MOkKET OBITH JTFOOOC YMCIIOBOC BRIPAYKCHUE, 3HAUCHHUC KO-
TOPOTO TOJKHO OBITH OOJTBIIIE WITH PABHO EIMHMIIC,

Ecnu mHAEKCHOE BRIPAKEHUE HE LEIOUUCIECHHOE - OHO OKPYIISIETCS
A0 LEJIOTO.

KonuuecTBo u3MepeHuii 1 MAaKCUMaIbHOE 3HAUCHHUE KAXIOT0 U3Me-
peHust (MHAEKCA) MaccuBa o0bsBIsIeTCs onepaTtopom DIM.

MaccuBbl 3aHIMArOT HEKOTOPYIO uacTh O3V, g ee peseprupoBa-
HUS OHH JOJIKHBI 3apaHee (TICPea MePBBIM MPUMCHCHUEM ) OOBSIBIISTh-
csi ¢ momolbo oneparopa DIM.

Hanpuwmep:

DIM X(10) - o6ssaBnser maccuB u3 10 anemenTos X1,X2... , X10.
DIM a (2,3) - 00bsiBIsICT ABYXMEPHBIII MACCHB C UIMEHEM a, CO-
ACpKamMKA IICMCHTHI.
a(1,1) a(1,2) a(1,3)
a(2,1) a(2:2) a(2,3)
Bo3mokHO 3a1aHE 1 MHOTOMEPHBIX MACCUBOB, HATTPUMED:
DIM Y (10,10,10) 3amacT TpeXMEpHBII MaCCHUB.

Maccussl MoryT niepeoObsiBisITECSL. [Ipn 3TOM moce kaxxaoro o0b-
ABJICHUS 3JICMEHTBI YHCJIOBBIX MAaCCUBOB TPHHHUMAIOT HY/JICBBIC 3HAUC-
Hug. UHACKCH MaCCHBOB IEIBIC YHCIA, HIYIIHE C 1.

MaccHB CTPOKOBBIX BEIUYHH HUMEHYETCSI OOHOM JAaTHHCKOM OyKBOIl
C MOCJICIYFOIIMM 3HAKOM $.

DJICMCHT CTPOKOBOTO MACCHBA HACHTH(HLINPYCTCS YKA3aHUCM
MMCHH MACCHBA, HETIOCPEACTBEHHO 3a KOTOPBIM B KPYIIIBIX CKOOKax
CJE€IYET CIMUCOK LEMOYUCIEHHBIX HHAEKCOB, PA3AEIE€HHBIX 3asIThIMH.

[Ipu 0OBsIBIECHUN CTPOKOBOTO MAaCCHBA MOCIEIHSISI BETHYHHA B
CTTHCKE M3MCPCHUI YCTAHABIMBACT UTHHY JICMCHTOB MAaCCHBA.

ITpumep:

DIM a$ (5,10)

yCTaHABIHMBACT MACCUB a$ M3 mMATH CTPOKOBBIX MEPEMEHHBIX
nuuHOM 10 cCUMMBOJIOB KaxKaas:

a$(1) = a$(1,1) a$(1,2) ... a$(1,10)
a$(2) = a$(2,1) a$(2,2) ... a$(2,10)
a$(5) = a$(5,1) a$(5,2) ... a$(5,10)

JL71s1 BBI30BA MOJIHOM CTPOKHU B CHMCKE MHJICKCOB 3JIEMEHTA MAacCHBA
OMYCKAETCS MOCIEIHUN UHAEKC, COOTBETCTBYIOLIUMN B OMEPATOPE
DIM nnuHe CTpoKH.

[Tpu moaHOM CIHMCKE MHACKCOB B MIMEHH NICPEMEHHOMN OHA BEPHET
OJWH CHUMBOJI CTPOKH, MOPSIAKOBBII HOMEP KOTOPOro B CTPOKE 3a/1a€T-
Csl 3HAUEHHEM TIOCIEAHETO HHAEKCA.



Heo6xoanmo MOMHUTE, YTO B CTPOKOBOM MAacCCUBE BCE CTPOKH
UMEKT OJMHAKOBYIO AuHY. [lo3TOMY B Onepauuu mpucBOEHUS B CITY-
9a¢ HEAOCTATOYHOM JUTMHBI TIPOU30M/ICT 3aTIOJITHCHUE CBOOOTHBIX MECT
poOCIaMHU CTIPaBa, B CJIYYac MPEBBINICHAS JTHHBI TIPOHU30HACT OTpE-
3aHUE JTUIIHUX CHMBOJIOB CIIPABa 10 AJIMHBI, ONPEACICHHOU B ONeEpa-

Ttope DIM.

IIpumep:
10 DIM a$(5,10)
20 LET a$(1)="1234567890"
30 LET a$(2)="abcdefghiklm"
40 LET a$(3)="abc"
50 PRINT a$(1), a$(1,7), a$(2), a$(3); " "
60 STOP

Ha skpan OyzneT BBIBEACH CACOYIOIIUI PE3yIbTAT:
1234567890
abcdefghij abc

Hano noMHUTH, 94TO B OTIMYME OT YUCAOBOIO TUIIA 47151 CTPOKOBOTO
MACCHBA U MPOCTOH CTPOKOBOU MEPEMEHHON HENOMYCTUMO IPUMEHE-
HHE OJUHAKOBOTO UMCHHU.

2.4. BeipaxcHus

[Tox BeipakeHuneM Ha beiicuke nogpa3zymeBaeTCsi HEKOTOPAsi 3aIUCh,
YKa3bIBAIOLIAS HA XAPAKTEP BBIMOJIHIEMBIX ONEpPALMil C UCIIOIb30Ba-
HHUEM 3HAUCHUI KOHCTAHT U MIEPEMEHHBIX (YHCIOBBIX WIIH CTPOKO-
BBIX).

Tak aprMeTHICCKOS MITH YHCIIOBOC BEIPAKCHHC SBIISICTCS YKBHBA-
JICHTOM MAaTEMaTHICCKHUX (DOPMYII, 3aIMHCBIBACMBIX B CTPOKY C SBHBIM
yKa3zaHHeM Beex oneparuii. Hampumep: 2*A*B ecTs BeIpaXkeHHE Ha-
beiicuke ¢popmynsr 2AB. ObpaTute BHUMaHHE HA TO, YTO IPUMEHSIE-
MbI¢c B hopmyrie 2AB mo momaanmto 3HakH ymMHOXKEHHUSA (2AB ecth
dakrnueckue (2*A*B) B BelpaxkeHNN Ha belicnke yka3pIBarOTCsI SIBHO
(3HaKoM *)

Jnst 3anucH YMCIOBBIX BhIpaKEHHM B belicnke nenomp3yroTces cre-
AYIOIIME 3HAKH apu(PMETHUECKUX OTICPALIMA:

A - BO3BEICHUE B CTCIICHb + - ClIOKeHHE
* - YMHOXXCHHC - - BBIYUTAHHUC
/ - nenenue

[locnenoBaTenbHOCTE BBIMHUCICHUS BBIPAXKEHUH OMPEAEIIeTCS NPH-
OPHUTETOM OMNEpaLnii. BeIcIinii MpUOPUTET UMEET OnepaLus BO3BEae-
HUS B CTCTICHB (). 3a HEH CIICAYIOT YHAPHBIN MUHYC (CMCHA 3HaKa
41CIIa), 3aTeM yMHOKEHHE (*) 1 nenenue (/), UIMEIOIIHI paBHBINA TIPH-
OPHUTCT: HU3IIHWIA M PaBHBIH MPHOPUTET HMCIOT CJIOKCHHE (+) U BBIUH-
TaHue (-).

[Ipu paBHOM NPUOPHUTETE BHIOTHEHUE ONEPALUN OCYLIECTBIBIETCS
CJI€BO HAMNPABO.



ITpumep:
a=b*c +d"e
Cragama seraucisercs d™e 3arem b*¢c u B TOCIICTHIOI 09epe/Ib PO-
U3BOIUTCS CIIOKCHUE.

IIpuopurer onepauuun

3HaK onepauuun Mpuoputer Yucno onepaHpos Ha3saHue onepauum
A 10 2 YMCNoBbIX BO3BeAEeHUeE B CTENneHb
- 9 1 yucnosoii YHapHbIA MUMHYC
* 8 2 YUCNOBBIX YMHOX€eHUe
/ 8 2 YNCNOBbIX AeneHune
+ 6 2 YynCcnoBbIX CNoOXKeHue
- 6 2 YUCNoBbIX BblYUMTaHUE

Ecmu B apudmeTnaeckom BRIpOKCHUH COACpIkaTCsa (PYHKITHH, TO
OHH BBIYHCIISIOTCS TICPBBIMH.

Hapymute NpuopuTeT ONepanuii MOKHO, HCIIOIb3Ysl KPYIJIbIC
CKOOKH, MPUYICM JOIMYCTHMO HX MHOTOKpAaTHOC BioxkeHNe. CHauama
00pabaThIBatOTCS BBIPAIKCHUS, B3ATHIC B CKOOKH. [1pu MHOTOKpaTHOM
BJIO)KCHHHU TIEPBBIM BBIYHCIISETCS CAMOE BHYTPEHHEE BBIPAKCHHUE,
3aTEM BHECIITHEE TT0 OTHOIICHHIO K HEMY H T.JI. IO TEX TOP, MOKa HE
OyIeT BBIUMCICHO BRIPAKECHUE B KPAaHHUX CKOOKaX.

ITpumep:
f=10*(15 + 5°(1 + 2))

Beruncienne npaBoii 4acTH BBIPAKEHUS OYIET OCYIECTBIISTHCS B

CIICAYIOILEM MOPSIIKE:

I. 1+2
2. 53
3. 15+125
4. 10*140
[Ipw 3ammcy IUCIOBBIX BBIPAKCHUI HEOOXOIMMO MTOMHHUTE CJICTYIO-

1iee:

1. /IBa 3HaKa apuPMETHUICCKUX OMCPALIMI HETb3s PACTIONAraTh
PAOOM, 32 HCKTFOUCHHCM KOMOWHALNN KAKOTO-THOO0 3HAKA OTICPAIHN
C YHapHBIM MHHYCOM WJIU TUTEOCOM, HAllPUMEP BhIpaxkeHue 2*(- 1)
MPaBOMEPHO 3amucarh B Buae: 2*-1.

2. Jlng oriepatiit BO3BEACHUSA B CTCIICHB (/) JICBBIN OTICPaH/T
(OCHOBaHHE CTENCHHU) AODKEH OBITh MOJ0KATEIBHBIM YHCIIOM.

CTpOKOBBIM BEIPAKCHHUCM SBIISICTCS 3aMMHCh, COICPIKATIIAS OTUH FITH
HCCKOJTBKO OTICPAHIOB O0BCOIMHCHHBIX 3HAKAMH KOHKATCHAIIHN
(oOBeauHCHNE).

K cTpokxoBbiM onepaHaamM OTHOCATCS JIH0ObIE JAHHBIE CTPOKO-
BOTO THIMA. KOHCTAHTHI, ICPCMCHHBIC, (PYHKIHIH, a TAKKE TOOBIC
APYTUC BBIPAKCHUS, IPUHAMAIONINE 3HAYCHUS CTPOKOBOTO THIIA.



Omnepausi KOHKaTeHAINHA 0003HAYACTCS 3HAKOM + U CITY>KHT 151
0OBEAMHEHHSI CTPOKOBBIX OTIEPATOPOB.
3HAUCHUEM CTPOKOBOTO BBIPAKCHUS, COCTOSIIICTO U3 IBYX CTPOKO-
BBIX OTICPAH/IOB W 3HAKA IBJIACTCS KOHCTAHTA, paBHAs 3HAUCHUIO TCP-
BOTO OIIEpPaHAa, 32 KOTOPBIM CIAEAYET 3HAUCHHE BTOPOTO onepanaa 0e3
KaKUX-TM0O CHMBOJIOB MCKAY HUMH,
ITpumep
10 LET f$= "con": LET b$= "stant"
20 LET c$=f$+b§: PRINT c$
Pesynwrar, BBIBOAUMBIN HA 3KpaH:
constant
Omnepauns KOHKaTCHALIMA UMECT MIPHOPHUTET, PABHBII 6.
Bwipaskenne oTHOMICHMS TTPEACTABIICT COOOM 3aITMCh ABYX BhIpaxKe-
HUH OJHOTO THMA (YUCIOBOTO WM CTPOKOBOTO), Pa3ACICHHBIX 3HAKOM
ONEpauy OTHOILICHMS.
JI71s1 3amncH BBIPAsKEHUS OTHOILICHHS UCTIOIB3YOTCS CICTYIOIINE
3HAKH ONCpauuil OTHOIICHUSA:

3HaK onepauum Mpuopurer Yucno onepaHaos Onepayus
= 5 2 OAHOTUNHbIX paBHO
5 2 0AHOTUNHDbIX 6onblue
5 2 OQHOTUNHbIX MeHblLue
<= 5 2 OAHOTUNHbIX MeHbLUe WU PaBHO
=< 5 2 O HOTUNHbIX 60nblie namn paBHo
<> 5 2 OA4HOTUNHbIX He paBHO

[IpumMeuanue: ABOMHBIC 3HAKH <=, >=, <> HaOMPAFOTCA KaK COUHBIN
CHMBOJT HQKATHEM COOTBETCTBYIOIICH KjaBumi. [lompiTka chopmmu-
pOBaTh IBOMHOI 3HAK U3 OBYX OAWHOYHBIX CHMBOJIOB COOOLIECHUE 00
OIIHOKE.

Pesynbrarom BeIpaKEHHUsI OTHOLICHHUS SIBISICTCS LIEa0€ yucio 0,
6o 1.

3HaueHHe BbIpakeHUs =1 («MCTHHAY»), €CJTM OTHOILICHHE CPaBHHUBAE-
MBIX BCJIMIHH BBITTOTHACTCS, W 3HAYUCHNUC BBIPAXKCHNS PaBHO ()
(«JI0KbY»), €CJIM OTHOILICHHUE HE BBITOIHICTCS.

ITpumep Pe3ynbrat, BRIBOOUMBINA HA 9KPaH
PRINT 1 <>2 1




PRINT “a" — “b"
PRINT "abc" < "abc"

B oneparusax OTHOIICHUS CPAaBHECHUE CTPOKOBBIX BEIMYHH OCY-
IIECTBISIETCS TOCUMBOIBHO ClI€BO HanmpaBo. CpaBHEHUE UAET 10 BbI-
SBJICHHS IBYX TEPBBIX HECOBMAAAIOMINX CHMBOJIOB.

3areM cpaBHHMBAIOTCSI KAK OOBIYHBIC YUCJIA KOIBI 3THX HECOBIIAIA0-
IIMX CUMBOJIOB (COIIACHO KOAOBOMY Habopy cuctemsbl ZX
SPECTRUM): HanOonbImmii Ko COOTBETCTBYET OOJBIIEH CTPOKOBOI
BCTHIIHC.

JIBE CTPOKU paBHBI, €CJIU OHH HMEIOT OAUHAKOBOE KOJTHYECTBO CHM-
BOJIOB M B OIMHAKOBBIX TO3UIUAX COACPIKATCS OOHU U TC )KC CHMBO-
JIBI.

[1pu cpaBHEHUN CTPOK Pa3HON JTMHBI KOPOTKAs CTPOKA JOTIOTHSICT-
CsI CITpaBa MpoOCIaMHu.

[Tockombky pe3yabTaTOM ONCpAIliii CPABHCHUS SIBISICTCS YHCIIO, BBI-
pa>KEHHSI OTHOIICHUSI MOTYT Y4aCTBOBATh KAK YHCJIOBBIC BEIMYHUHBI BO
BCEX KOHCTpPyKUusx beiicuka, rae 3T0 10mycTHMO.

JlormuecknM BBIpaKCHUEM SIBISICTCA (DOpMYIBHAS 3aMHCh, (POPMU-
pyroIas U3 OTNIEPaH/I0B 1 3HAKOB JOTHUECKUX omneparuii. Jlornueckue
OTEpaLUX OCYIIECTBISIFOT IPEOOPa30BaHUs ONIEPAHIOB COOTBETCTBEH-
HO TIPaBWJIaM JIOTHUKH.

3HAYCHUE JIOTHYECKOTO BBIPAKEHUSI MOJKET OBITh YMCIOBOTO U CTPO-
KOBOTO THIIA.

3HAaKH JTOTHYECKUX ONepanui

Yucno n TMn

3HakK onepayum Mpuopurter Onepauuma
onepaHaos
1 yucnosoii
NOT 4 - oTpuuaHue
npasbii
npasblii
4YMCNOBOM, NeBblit
AND 3 ' KOHBIOHKLMA
YMCNOBOM UK
CTPOKOBbIN
OR 2 2 YUCNoBbIX AWN3BIOHKLMA

Omnepamns orpuriaaust NOT saBisseTcst OTHOMECTHOM : HIMECT OXHH
OICPaHI YUCIIOBOrO THIA. PesyapTaToM omeparuu sSBisieTcst 9uciio ()
unm 1.

Omnpenenenne onepaunu NOT:

0, ecmn x <> 0
NOT x =

l,ecrmx =0



3nech X - 10000€¢ BRIPAKCHHUE YHUCIOBOTO TUIIA, B TOM YHCJIC BbIpa-
JKCHHUEC OTHOLICHHMA.

ITpumep Pe3ynbTrat, BRBIBOAMMBII HA SKpaH
PRINT NOT 1 0
PRINT NOT 0 1
PRINT NOT "a" <> "b n 0
PRINT NOT -12e34 0

Onepauys koHprOHKIUH AND (JTorndueckoe yMHOKEHHE) OCy-
MICCTRIISACTCSA HA ABYMSI OTICPAHIAMH, IPUYCM TIPABBII OTICPaH/T
BCCT/IA TOHKCH MMCTh YHCIIOBOM THII, JICBBII OTICPaH MOKCT OBITH
KaK YHCIOBOTO, TAK M CTPOKOBOTO THIA. THIT pe3ynsTara Oneparuu
OTIPEACITSICTCS TUIIOM JICBOTO OTICPAHAA.

Onpenencane onepamun AND:

1. JIeBbIit onepaHy X - BRIPAXKCHUE YUCIIOBOTO THIIA.

{x, ecmuy <> 0
x ANDy =
? 0,ecimy =0

2. JleBbIil oniepaH/ - BEIPAXXCHHUE CTPOKOBOTO THUIIA.

a$, eciuy <> 0
a$ ANDy= {

" ecmny =0
Y - BRIPAXXECHHE YMCIIOBOTO THIIA.
ITpumep Pe3yneTat, BEIBOAMMEII HAa 3KPaH
PRINT "abc" AND 123 abc
PRINT "a+b" AND 1<>2 ab
PRINT 1234 AND "a=Db" 0
PRINT 0 AND 0 0
PRINT 0 AND 1 0
PRINT 1 AND 0 0
PRINT 1 AND 1 1

Omnepaunst au3bptoHkH OR (noruyeckoe ciokeHne) OCyIecTBIs-
eTCs HaJa AByMS OllepaHIaMH YMCIOBOTo THuma. Pesynasrarom omnepa-
oMK ABJISICTCA YHCJIIO.

Omnpenencaue oneparuu OR:

1, ecmu y <> 0 u/umu x <> 0
xORy=

0,ectmx=y=0



31IeCh X,y - BBIPAXKCHUE YUCIIOBOTO THIIA.

ITpumep PesyneTaT, BBIBOAMMBIN HA SKpaH
PRINT 1=0 OR 1<>0 1
PRINT O OR 0 0
PRINT 0 OR 1 1
PRINT 1 OR 0 1
PRINT 1 OR 1 |

2.5. Oneparopsl BBOJIA - BHIBOJIA H HX MOAH(PHKATOPEI

[Ipu pemenun ar00bIX 3a1a4 HY»KHO BBoauTh B [I9BM naHHbIE 1
BBIBOIWUTH UX HA dKPaH AHUCILICS (MITH HA TICYaTh MPUHTEpA). B maHHOM
Bepcun beiicuka nms 3toro cayxkar onepatopsl PRINT u INPUT u ux
MOIU(PHUKATOPHBI (TEMEHTBI PACIINPEHHS).

Omneparop PRINT BrIBOZUT HA 3KpaH INUCIIICS 3HAUCHHUS JICMCH-
TOB, TICPCUHCIICHHBIC B CIIHCKE BBIBOJA OTICpaTOpa.

dopwmar oneparopa:

PRINT coucox BeiBOIa

DJIEMEHTaAMH CITHCKA BBIBOJA MOTYT OBITE!
- KOHCTAHThI YUCIIOBbIE U CTPOKOBBIE
- ICPEMEHHBIC YMCIOBBIC H CTPOKOBBIC
- (pyHKIIMH CTPOKOBOTO M YHCIOBOTO THIIA
- BBIPA>KCHUS CTPOKOBOIO U YUCIOBOIO THIIA
- ¢pyakunn nosuuuonupoBanus neuatn AT u TAB
- OTICPATOPHI YIIPABICHUS IIBETOBBIM PCIKITMOM
- YIPaBISIFOLIUE CUMBOJIbI

[lepen BEIBOIOM Ha 3KpaH MICMCHTA CITHCKA BBIYUCISICTCS €TO 3HA-
YCHHUE, a 3aTEM PE3yAbTAaT BBIUHUCICHHS BBIBOIUTCS Ha SKpaH. BeiBox
OCYMICCTBJISICTCS B TIOPSIAKE TICPCUNCICHUS SIICMEHTOB CJICBA HATIPABO.

OnemeHThI B cnrcke BbiBoaa oneparopa PRINT otmenstrorest npyr
OT IpyTra 3HaKaMH-pazacanTeaaMi. K HIM OTHOCSTCS: TOYKa C 3arid-
Toli (;),3ammaras(,) u amoctpod (°)

3amsiTasi UCMOIB3YeTCS 7151 YCTAHOBKH HA4aJl HEYATH B CIEAYHOLICH
30He, T.¢ B Hauaje cTpoku (rpada 0), mubo B ee ueHtpe (rpada 16), B
3aBUCHMOCTH OT TOTO, TAEC A0 3TOTO HAXOOWJICS KypCop.

Touka ¢ 3amsiTOl BBIBOAUT HA NEYATh CJACIYIOLIHM 3IEMEHT CIUCKA
Cpaszy 3a MPEABIAYLINM.

AnocTtpod ycraHaBIHBaEeT HAYAIO MEYATH CACAYIOLICTO 32 HIM 3JIe-
MEHTA CIIMCKA B HAYAJIO CIAEAYIOIIEH CTPOKU SKpaHa.




ITpumep:
10 LET a=1: LET b=2: LET ¢=3

20 PRINT a,b,c
30 PRINT "a+b+c="; a+b+c
40 PRINT

50 PRINT "a;b;c"
60 PRINT a;b;c
70 PRINT a'b’c

PesynbraTtom padoter oneparopos PRINT B 31011 mporpamme Oyaet
CJICOyIOIIas pacleyaTka Ha IKpaHe:

1 2

3

a+b+c=6

a;b;c 123
1

2

3

[Ipennoxenue 20 pacnedarbIBaeT KaxKAblid 3JIEMEHT CIIHMCKA I1epe-
MEHHBIX, PA3IEICHHBIX 3aMSThIMU, B HAYAJIE HOBOIl 30HBI.

[Ipennoxenne 30 BEIBOAUT HA 3KPaH CTPOKOBYIO KOHCTAHTY U
CJICZTOM 3a HCH B TCKYIIICM 3HAKOMCCTE TICYATACT 3HAYCHUC BRIPAKC-
HHSI, CTOSIILIETO 3a 3HAKOM (;).

Omneparop PRINT B mporpammuoii ctpoke 40 ocTaBasSCT MyCTYIO
CTPOKY Ha IKpAHE.

B cocras oneparopa PRINT moryt Bxoaute mogudukaropsr AT u
TAB. Momudukarop AT (X,y), TI¢ X - HOMCP CTPOKH U Y - HOMEP
CTONIONA, 00CCTICUHBACT BBIBO ¢ MO3HIIHH (X,Yy), Hampuwmep:

PRINT AT (10,12); "HELLO"

BeiBOAUT Haanuchk "HELLO" cpa3y B cepennny 3kpanHa (Ha AECATYIO
cTpoKy). 3HaucHUI x==0-21 (1.¢. JOITyCTHMBI 22 CTPOKH C HOMCpPaMH
ot 0 mo 21), a y=0-31 (1.¢. BO3MOXKHBI 32 cTONONIA ¢ HOMepamu oT O 110
31).

Mognudukarop ropuzontameHol Tadyasiuuu TAB (n) nepememaer
BBIBOJI HA N MO3UINI Mo ropu3oHTann. [Ipumensiercsa B Buae

PRINT TAB n; "HELLO"
3nech n (kak 1 X U 'y B Mmogudukarope AT) MokeT ObITh KOHCTAHTOM,

YHUCJIOBBIM 3HAYCHHUCM HJIK 3HAYCHHUCM INCPCMCHHBIX. I/ICHOHBByeTCH
TOJIBKO Oc/1ad 9aCcTk COOTBCTCTBYHOIICTO 3HAUCHHM A.



B tekcThl mporpaMM MOKHO BBOIHTH KOMMEHTAPHH, KOTOPHIC BBIBO-
ASITCS TOMBKO MPHU BBIBOAE JTUCTHUHTA MPOrpaMMmbl (cM. pazzaen 2.6).
Jl1st aToro ucnons3yercs oneparop REM. Hanpumep:

10 REM CALCULATION ERF (X) (Beraucaceuue ERF (x))

[IpennoxeHne ¢ 3TUM OMEPATOPOM AOKHO OBITh MOCACTHIM WU
CIMHCTBCHHBIM B CTPOKC.

Omneparop INPUT ocymiecTBisICT IprCBOCHHE BBEACHHBIX C KJIABU-
aTypsl 3HAYEHUH TOMMEHHBIM MEPEMEHHBIM CITHCKA BBOJA U BBIBOJA
Ha JKpaH 3HAYCHHUH 3JIEMEHTOB CITUCKA BBIBO/A.

®opwmar oneparopa INPUT:

INPUT cnucok 3n1eMeHTOB

B crincok anementos oneparopa INPUT moryT BXoauts 3 BHaa 3me-
MCHTOB!

1. DneMeHTHI BBOAA - 3TO 3JIEMEHTBI, KOTOPBIM ONEPATOP
INPUT npucsauBact 3HaUCHUS, BBOAUMEBIC C KJIABUATYPHI.
K anmemeHTam BBOIA OTHOCATCH:

- UMs1 YMCIIOBOM IIEPEMEHHOM,

- UMl CTPOKOBOM MEPEMEHHOM;

- LINE um4 cTpokoBO# IEpEMEHHOM;
DJEMEHThI BBOA AO/DKHBI HAYHHATHCS OyKBOM MIH
¢ynkumeit LINE.

2. DICMCHTHI BBIBOAA-3ICMCHTBI, 3HAUCHUS KOTOPBIX OICpa-
Ttop INPUT BbIumcisier u neyaraer Ha SKkpaHe og00HO
oneparopy PRINT.

K anmemeHTaM BBIBO/Ia OTHOCSTCS:
- KOHCTAHTBI YHCJIOBbIE U CTPOKOBBIE;
- BBIPQYKCHHS YHCJIOBOTO M CTPOKOBOIO THIIA, 3aKTFOUCH-
HBIC B KPYTVIBIC CKOOKH.
DJEMEHTHI BBIBOJA HE TOJIKHBI HAUMHATHCS OYKBOM.
3. Momudukarop newatu AT. OtrmeHsieT paboTy B ClTyKeOHOM
CTPOKE M YCTAaHABIMBACT MO3ULIMIO HAUaIa ICUATH CIACAYIO-
IIET0 3a HEH 3JIEMEHTA 10 YKA3aHHBIM KOOPAMHATAM.

OnemenTtsl cnincka oneparopa INPUT pasmensiercs Mexay coOoit
3HAKAMU-Pa3aenuTesiMi. K HUM OTHOCSITCS: TOUKa ¢ 3ansToii (;), 3a-
raTad (,) v amoctpo (') OHM MO3UITMOHHUPYIOT TICYATh AHAJIOTHYHO
oneparopy PRINT.

Broa-seiBoz 3nmemeHTOB cnincka oneparop INPUT ocymectsiaser
MOCAEAOBATEIBHO CJICBA HAIPABO B MOPSAKE NEPEUHCICHUS AIEMEH-
TOB.

Pabota oneparopa INPUT otobpakaetcst B c1y;keOHOM CTpOKe
skpaHa. OTMEHSACT BBOJ WJIM BBIBOJ JICMCHTA B CITY)KCOHOM CTPOKE
dynkuus AT.

B pexunme BerBoma oneparop INPUT pabortaer anHamornuHo omepa-
Ttopy PRINT.

B pexxume BBoga oneparop INPUT, BCTpeTuB B CIUCKE 37IEMEHTOB
UMsI IEPEMEHHOM, IEPEXOAUT B PEKUM Okuaanus (Kypcop L Ha
’kpanc). s BBOma JaHsIXx HCOOXOMMMO HAOpaTh ¢ KIaBHATyPHI 3Ha-



YCHHUC TICPCMCHHOMN (KOHCTAHTY WJIM BBIPAKCHUC) U 10 OKOHYAHUN
HaOopa Haxars knasumry ENTER.

ITo maxxarum knasun ENTER beiicuk npucsout BBeIcHHOE 3HA-
yeHUE iepeMeHHO. Eci mpu Habope momymmeHa CHHTaKCHIecKas
omnOKa, BBOA OyaeT OIOKHPOBAH U B CTPOKE BBOAA HA OIIHOKY
YKQKCT 3HAK «?7»

[Ipu BBOAE cuMmBOAbHOM nepemeHHoN 1o oneparopy INPUT beiicux
MEeYaTaeT JBE CTPOKOBBIC KABBIUKH, MOMEIIASI MEKAY HUMHU KypPCop.
IT0 0CBOOOKIAET MOIB30BATES OT MEUATH KaBBIUEK M SBISACTCS Ha-
TTOMHHAHNCM O THTIC BBOIWMBIX JaHHBIX.

Ocob6ennoctrero padotel oneparopa INPUT siBnsieTcst BO3MOKHOCTB
BBOJIA HE TOJBKO CTPOKOBBIX KOHCTAHT, HO M BRIpaskeHUi. {1 3TOTO
HE0OX0TMMO YAAIUTh KaBbIUKH (CABMHYTH Kypcop L BmpaBo kiaBu-
mei <> u apaxxael Hakath DELETE) u BBeCTH BBIpa)keHUE CTPOKO-

BOTI'O THUIIA.
IIpumep:
10 LET a$="a"
20 INPUT b$
30 PRINT b$

Ecnu npu BBoae no oneparopy INPUT HaneuaTaTs B KaBbIuKax
cumBoa "'b", 3TO 3HaUCHKE OYACT MPHUCBOCHO TICPEMCHHOI bS$ 1 pacrie
4aTaHO Ha 3KpaHe. Ecu jke mpu BBOAC yaaIuTh KaBBIYKM H HaTICUa-
tarb ums a$, To oneparop INPUT b$ cpabarsiBacT kak omeparop
npucsoeHusi LET b$ = a$ u na sxpane Oyner HameuaraH cUMBOIT a.

Jlnst oTMeHBI BRIBOAA KaBbrack mpH BBoAC onepaTop INPUT uncmoms-
3yeTcst coBmecTHO ¢ moaudukaropom LINE, nanpumep

20 INPUT LINE N

B psne ciygaes BBOI OONBIIOTO WHCTIA JAHHBIX YAOOHO 33a/1aBaTh B
BUJIC UX CIUCKA, BF3I0YaEMOTO B TEKCT mporpaMmel. J{jst 3Toro nc-
nonb3yrorces onepatopet DATA, READ u RESTORE.

Omneparop DATA (mansbIc) 3amacT 670K TaHHBIX B BHIC!

DATACI, C2, ....Cn

roe Cl, C2 ... Cn - CrIMCOK DaHHBIX B BUJEC KOHCTAHT (YHCI0BBIX
WU CTPOKOBBIX ). ITOT OMEPATOP MOXKET CTOSITh B JTFOOOM MECTE Mpo-
rpaMMbl. MOXHO UCTIONB30BATh HECKONBKO TAKUX MPSATOKCHUT,

HampuMep:
10 DATA1,2,3
20 DATA 4,5, 6
Omneparop READ B dhopme

READ VI, V2, ..., Vn
ObecnicumBaet nmpocmoTp criucka oneparopos DATA u iepemen-
HbeIM VI, V2| ..., Vn COOTBETCTBYIOIIUX 3HAYCHUHN (UUCITIOBBIX - YH-
CJIOBBIM MEPEMEHHBIM U CTPOYHBIX - CTPOUHBIM). [lopsamaok ciemosa-
HUS TICPEMCHHBIX U X THUII IOJDKHBI CTPOTO CJICA0OBATH MOPSIIKY
JAHHBIX.



PaccmoTpum mpumep BBOJA AAHHBIX C IOMOLIBIO ONIEPATOPOB
DATA u READ:
10 READ ab,c
20 READ d,e,f$
30 PRINT a'b'c'd'e'f$
40 DATA 1,2,3,4,5, "end"
50 STOP

Omneparop READ B ctpoke 10 ocymecTBisieT mociienoBareIbHOE
cunThiBaHNC 3HaUcHNM n3 oneparopa DATA crpoku 40 u mpucBocHUE
UX TICPEMCHHBIM CITHCKA!

a=l, b=2, c=3.

Cnenyrouruii onepatop READ (ctpoka 20) HauHET CUUTBIBAHHE C
YCTBCPTOH MO3UIINN OJOKA JAHHBIX U IPHUCBOMUT MICPEMCHHBIM CIICTY-
romue 3HaueHust: d=4, e=5, f$="end". Ha skpane OyayT pacrneuaTaHsl
3HAYCHUS TICPCMCHHBIX

W W Wb —

end

[Tocne Toro, kak OMOK BECh CYUTAH MOCICIYIOIAS TTOTBITKA YTCHUS
M3 HETO BBI30BET COOOIICHUE 00 OmmoKe.

J171s1 TOBTOPHOTO MCIIOIB30BaHMs OIOKA TaHHBIX yKa3aTedb OJ0Ka
TOJKCH OBITh YCTAHOBJICH B HAYAIO CITHICKA JAHHBIX. JTO BBITIOTHSCT-
cs oneparopom RESTORE.
®opmar oneparopa RESTORE:

RESTORE n
rae n - Homep ctpoku oneparopa DATA ,ra Hawamo kotoporo ycra-
HABITUBACTCS yKa3aTelb OTOKA.

Ecan B onepatope RESTORE otcyTcTByeT HOMEp CTPOKH, TO YKa-
3areiib OJIOKA TaHHBIX YCTAHABIMBACTCS HA HAYAIbHBIN 3JICMCHT IICp-
BOro B mporpamme oneparopa DATA.

ITpumep:
10 READ x,y: PRINT x;y
20 RESTORE
30 READ a,b : PRINT a;b
40 RESTORE 70
50 READ c,d,e.f: PRINT c.d,e,f
60 DATA 0,1,2,3,4,5,6,7,8,9

2 2 2 2 7 2 2 2 2

70 DATA 1,2,3,5,8
80 STOP
Omneparop READ (ctpoka 10) untaeT u mprucBanBacT IBa MEPBBIX
gucja u3 oneparopa DATA ctpoku 60: x=0, y=1. [Tpeanoxenne 20
RESTORE Bo3Bpamiaer yka3aresap B HA4an0 OJOKA JAHHBIX U TOCIIE-
ayrommid onepatop READ ctpoku 30 cuuThiBaeT U MPHUCBAaUBACT T

’KC TIHCIIa OPyTUM TepeMeHHBIM: a=0, b=1.



Oneparop RESTORE 70 (ctpoka 40) nepemermiacT ykazareib O10Ka
NAHHBIX K HAYATBHOMY 3JIEMEHTY Ol0Ka NaHHBIX B CTpoke 70 1 Ha4u-
Has ¢ 3TOro aemeHTa caenyromnuit onepatop READ (ctpoka 50) cuu-
THIBACT JAHHBIC U OCYIICCTBIsCT mpucBoeHue: c=1, d=2, e=3, f=5. B
pe3ymbTaTe padoThI TPOTPAMMBI HA SKPAaH OYIyT BBIBCACHBI 3HAUCHUS
[IEPEMEHHBIX!

01
01
1235
Takum obpazom belicuk odecneunBaeT 0OMIUPHBIE BO3MOXKHOCTH T10
BBOAY JAHHBIX.
2.6. JImpexTUBHI yIpaBICHUS

C mOMOIIBIO ONMHUCAHHBIX BBILIE ONEPATOPOB YK€ MOKHO PEIIATh HA
[T2BM HekoTOpBIC BAKHCHIINE 3a0a9H (HATPUMEP TC, YTO PCIIAFOTCS
Ha KaJapKymaTopax). Ho amst 3Toro mose3Ho 3HaTe HEKOTOPBIC AMPEK-
TUBBI (OTIepaTopsl), mo3Bossroniue ynpasisite [I9BM. Hike onn me-
PEYHCIICHBI.

Hupextusa NEW cTupaeT Bce 1aHHBIC M POTPAMMBI H UCTTONTB3YCT-
st OOBIYHO TIEpPea BBOJOM HOBOM mporpammel. [Ipu ee mpumeHeHHN
TTPOMCXOINT TTOTHAS OUMCTKA dKpaHa u Toil yact O3Y, koTopas
JIKUT HIKE YCTaHOBICHHOTrO moTojka RAMTOP.

HupexTuna

CLEAR n
ycranaBnuBaet notonok O3Y. Hanpumep, ecnu 3amate CLEAR
40000 , o odmacte O3V ¢ sueitkamu mamsatu ot 40001 o 65535
Oyzet 3amuimicHa oT ouncTkr koManaoii NEW, a Hmkenexanue 00-
nactu O.3Y Oynyt ounmarecs. [Jupektna CLEAR 6e3 n moxeT uc-
TIOJTB30BATHCS IJTs1 OYHCTKH TICPEMCHHBIX (MX 3HAUCHUS aHYTHPYEIOTCA.

HupexTusa
RUN n

T7IC N - HOMEP CTPOKH, 3aITyCKACT MPOrpaMMy ¢O CTPOKH n.JlupekTiBa
RUN (6e3 n) myckaet mporpaMmmy Ha4MHAsI CO CTPOKHU C HAUMEHBIIINUM
HOMCPOM.

HupexTusa
STOP

MPUMEHEHHAs B JI0OOM MECTE TTPOTPaMMBI BEIET K OCTAHOBKE BBIUU-
CIICHHII B 3TOM MECTE (C YKa3aHHEM B CITy:K€OHOI CTPOKE Iae mpou-
30IIJTa OCTAHOBKA).

JupekTruBa
CONTINUE

obecrieanBaeT MPOIOMIKCHNE BBITTOTHEHHS MPOTPAMMBI C TOTO MECTA,
7€ MPOU30ILIA OCTAHOBKA.



Komanna

BREAK
(MCTTOMHACMAs TOTBKO BBOJOM C TTYJTBTA) OOCCIICYHBACT HEMCIJICHHOC
npepeiBarue padboTel o nmporpamme. VICKITFOUeHNEM SIBISFOTCS LIKJTBI
FOR-NEXT (cm.manee), ncrorHeHHE KOTOphIX KoMaHaoit BREAK
HC TIPCPBIBACTCAL.

Oneparop
PAUSE
MPpUOCTAHABINBACT BbIYHCIUTECIbHBIN nponccc Ha BpEMs BOCIIPOU3BC-
ACHHA YKA3aHHOIO YrcCJjia TCICBU3MOHHBIX KaOPOB.
dopmar oneparopa:
PAUSE n
rac n - 4ucCjio KaapoB, MOKCT NPUHHUMATD 3HAYCHHUC HATYPAJIbHOI'O
gyucaa B auanaszone 0 <=n <=65535. Bpems may3sl B CEKYHAaX MOKHO
onpeneauth 1o popmyne n/50 (B cekyHay Bocnpon3Boautces S0
KaIpoB).
[TpepeiBactcs netictBue oneparopa PAUSE naxaruem mro0oii kia-
BUIITHA.
Ecan n =0, To may3a OyaeT JnUThCs KaK YTOZHO JOJTO - 10 IEPBOTO
HAXKATHS KAKOI-THOO0 KITABHUIITH.

HupexTuBa
LIST

pacTieuarsIBacT Ha 3KpaHe TEKCT TEKYIIECH MPOTpaMMBbI, HaXOAIIeHCs
B MTAMSITH.

dopmar KOMaHIHI:

LIST nc

I NC - HOMEP HAYaIbHOM CTPOKHU JTUCTHHIA.

Ecnm HOMEp HE ykazaH, mporpamMa OyIeT pacreuaTbIBaThCs HauU-
Hasg ¢ MUHUMAJIBHOTO HOMEPA.

Pacneuarka TekcTa Npou3BOAUTCS NOCTPAaHUYHO. Pasmep cTpanuiel
cocTasisieT 22 cTpoku 3kpana. [locne 3anonHeHus 3KkpaHa ouepeaHou
CTPAHMIICH TEKCTA, BBOJ MPHOCTAHABINBACTCS U B CITy:KEOHOM CTpOKE
HOSIBIISIETCSI COOOIIEHHUE:

scroll?
("mepememecHuC?")

Haxxarue oxgnoii u3 knasum N, BREAK nau STOP ocymectBut
octaHoBKy nporpammel ¢ coodmennem D BREAK-Cont repeat.

JIro0as ke mpyras KimaBuIa (KPoMe TPEX YKa3aHHBIX ) TTPOIOIKACT
BBIBOJI JTUCTHHTA HA SKPaH.




2.77. YopaBisoomue CTPYKTYPbI

JIns co3manust MPOTrpaMM ¢ Pa3BETBISIOMICHCS CTPYKTYPOH UCTIONb-
3YIOTCS YIPABISIOLINE CTPYKTYPhL. VX Tpu Tuma: Oe3ycnoBHbIE miepe-
XOObl, YCJIOBHBIC BBIPAKCHHUA W MUKJIBI.

Omneparop Oe3ycI0BHOTO Mepexoaa:

GOTOn

TIe N - YUCI0 (KOHCTAHTA), UMsI TIEPEMEHHOM HITH apu(pMeTHIECKOE

BBIPAKCHUC 00CCTICUMBACT OC3YCIIOBHBIN MEPEXOA K CTPOKE C HOMC-

poM n (win OmmKalmend CTPOKE CHU3Y, €CJIA CTPOKH C HOMEPOM N HE

OKa3aock). MTak, ZOMyCTUMBI 3aTTHCH:

GO TO 100 (mepexox k crpoke ¢ HoMepoMm 100)

GOTOn (mepexonx k CTPOKE ¢ HOMEPOM --3HAYCHHUEM N)

GO TO 2*50 (mepexox k crpoke 2*50=100, 3amannoi# apud
MCTHYCCKHUM BBIPAKCHHCM).

Omneparop IF THEN ocymecTBusieT nepenady ynpasiaeHHUs B IPO-
rpaMme B 3aBUCHMMOCTH OT 3HAUCHUSI (I/ICTI/IHHO 51051 J'IO}I{HO) BBIPAXKEC-
HHUA OTHOILICHIA.

®opmar oneparopa:

IF ycnoBue THEN ctpoka oneparopos
TIC YCIOBUC - BBIPAYKCHUC OTHOIICHHS, MOJKET OBITh Kak apuMeTHIC-
CKHUM, TdK U CTPOKOBBIM,

CTPOKA OMEePaTOPOB - OAHH UK HECKOJBKO OMEepPaToOpoB, Pa3aecH-
HBIX IBOCTOUYHCM, BBIMTOTHACMBIX B CJIYTaC HCTHHHOCTH ITPOBCPACMO-
T'0 YCIIOBHS.

Pabota oneparopa IF THEN ocymecTsasiercs cnenyromum oopa-
30M: CCJTH YKa3aHHOC YCJOBUE (BBIPAKCHUC OTHOLICHUS, CTOSIICE
mexay ciaoBamu IF 1 THEN) nctuHHO, TO BBIMOMHSIFOTCS ONIEPATOPHI
OCTAaBLLEHCS 4acTu CTPokH, crosimue 3a cioBoM THEN. B npotuBaom
CIy4ae, €ClU YCIOBHE JIOXKHO, onieparopsl nocie caosa THEN urso-
PHPYIOTCS ¥ YIIPABACHHUE TIEPEAACTCA CTPOKE, CIACAYIOLIECH 3a CTPOKOM
c oneparopom IF THEN.

[Tpumep:

10 INPUT a,b
20 IF a<b THEN PRINT a: STOP
30 PRINT b

JlaHHas mporpaMMa BBIOHPACT U3 ABYX BBOAUMBIX YHCET MCHBIICC H
IICYATACT Cro.

Ecnu ycnosue B ctpoke 20 uctrHHO (a<b), TO BBIMOMHSIETCS Tpymmna
onicparopos, ctosmmx 3a THEN: neuaraercs 3HaueHUE a U TPOUCXO-
aut octados 1o oneparopy STOP ¢ coobuieHnem

9 STOP. Statement, 20:3
(octaHOB 11O TpeThEH KoMauae cTpoku 20)

B nporusHOM cirydae, korma ycaosue a<b HE BBITTOTHSCTCS, OTIepa-
Ttopbl PRINT a: STOP octaBueiicst vactu cTpoku 20 HTHOPUPYOTCS
u BemoHsAeTea crpoka 30 PRINT b



Kaxk Bugno u3 atux npumepos, oneparop STOP Taxke MoxxHO pac-
CMATPHUBATh, KAK MIEMEHT YIPABISIFOIINX CTPYKTYP, 00€CIIEUHUBAO-
A OCTAHOBKY BBIYHUCJICHUN B 3aJTaHHOM MECTE MPOTPAMMBI.

JL7ist opraHy3anyuy MHOTOKPATHOTO BBIIIOJIHEHUSI OHON U TOM K€ I0-
CJI€I0BATEIBHOCTH ACHCTBHI HCHOIB3YOTCA ONEPaTOPBbl OpraHu3aLnun
nukia0B FOR 1 NEXT. Onu Bcerna ucrosp3yrTcss BMECTE, 00paMIsis
TCJIO LIMKJIA.

3aromoskom nukia sissetcs oneparop FOR. Ero dopmar:

FOR a=A1TO A2 STEP A3
II€ a - YIPABISOWASI IEPEMEHHAsS LIMKIA. JOMKHA UMETh B CBOEM
WMCHH TOJIBKO OHY OYKBY.
Al, A2, A3 - apudpmeTraecKuE BRIPAKCHUSI, ONPEICIISIFONINC COOTBCT-
CTBCHHO HavyaJbHOC 3HaucHUE (Al) mepeMeHHOM a, KOHCUYHOC 3HAUC-
Hue (A2) n mar (A3), ¢ KOTOPBIM U3MEHSIETCSI IEPEMEHHAS a.

Bce Tpu mapameTpa mikiIa MOTYT OBITH YHCIIOBBIMH KOHCTAHTAMH,
MMCHAMH YHCIOBBIX IEPEMEHHBIX, apPUPMETHUECKIMU BBIPAKCHUSIMU
W YHUCIOBBIMH (DYHKIHSIMH.

Hwkn 3akaraamBaetcs oreparopom NEXT. Ero ¢popmar

NEXT a

[Ipu kax10M BBINOTHEHUH LUKIA TEKYLIEE 3HAYECHUE YITPABISIFOIIEH
TICPEMCHHOM a (HauWHas ¢ HauaabHOTO Al) CpaBHHBACTCS C KOHCUHBIM
3HaYCHUEM A2.

Econ a>A2 (mpu A3>0) nnm a<A2 (mpu A3<0), To UMK Npekpaia-
€TCA M TPOUCXOAUT TIepexo k cneayromieit 3a oneparopom NEXT xo-
MaH/Ie.

B npoTuBHOM cityyae BBIIOMHIETCS TEJIO LUK, IOCJIE Yero rnepe-
MCHHAs a TOTyJacT mpupameHue A3 ¥ UK TOBTOPSICTCH.

ITpumep:

10 FOR1=1TO 10 STEP 2
20 PRINT i;

30 NEXT 1

40 PRINT "konen mpumepa”

B sTom npumMepe mporpaMma BEIBOOUT HA IKPAH HEUETHBIE YHCIIA B
auana3one ot 1 mo 10:

13579
KOHCII MpUMEpa

[1pu BXOaE B LMK YIPABISIOMICH MTCPEMCHHOI 1 TPUCBAMBACTCS Ha-
4apHOC 3HaUCHHUC (1=1), CpaBHUBACTCS C KOHCUHBIM 3HaucHUEM 10,
T.K. ycaoBHe 1<=1( HCTHHHO, TO BBITIOJHSIETCS TEJIO0 LHUKJIA (CTpOKa
20) 3arem B oniepatope NEXT 1 mepemenHas 1 moaydacT MpUpaIcHIE
(1==112); HOBOE 3HAYCHNE CPABHUBAETCS ¢ KOHEUHBIM U IIPOLIECC MO-
BTOPSACTCS 0 3HAYCHUI 1=11, mpu KOTOPOM TENIO LHMKJIA HE BBITIONHS-
€TCA M MPOUCXOAUT BBIXOJ U3 LUK K CTpoke 40,

Ecmu mHauanerOe Al 1 kOHEUHOE A2 3HAYCHHS yIPABIAIONICH TICpe-
MEHHOH a BbIOpaHbl HeBepHO (Hampumep A1>A2 npu A>0), 1o Teno
LIUKJ1a HE BBITIOTHACTCSA HH pasy.



Henonyctruma nepenava ynpasiaeHus BHYyTPb TUKIA, MUHYS OIlepa-
top FOR. Ilpu 3tom komanaa NEXT ne OyaeT Bocnpusnsita u belicuk
BBIBEJICT COOOIICHNE 00 OmMOKe.

3HaueHHUE 1I1ara B ONepaTope MUKIa MOXKET OBITh Kak TIOJI0KHUTETh-
HbIM, TaK U oTpunarensaeiM. Hegomycrumo 3amanue mara = 0, T.K.
TP 3TOM TTOBTOPCHUC CTAHCT OcCKOHCUHBIM. Eciti B 3aroioBke mukiia
orcyrcrByeT STEP A3, To mpupamicane no yMomrdaduto OyaeT paBHO
1. Tak, B pesyaprare pabOThl MPOrPAMMBI:

10 FOR i=0 TO 9
20 PRINT i
30 NEXT 1
Ha skpan Oyzet BeIBemeHa cTpoka mudp:
0123456789

Bo03MOxKHO NpUMEHEHHE BIOKEHHBIX APYT B APyra HUKIOB - BHY-

TPCHHUH LUK JO/KCH 3aKAHIYHUBATHCSA 10 OKOHYAHHS BHCITHCTO.

[Ipumep mpaBHIBHOTO MOCTPOCHHS HenpasuneHoTO:
BJIOXKCHHBIX IUKJIOB

10 FOR i=1 TO 10 10 FOR i=1 TO 10
20 FOR j=1 TO 10 20 FOR j=1 TO 10
30 INPUT a 30 PRINT 1; j

40 NEXT j 40 NEXT i

50 NEXT 1 50 NEXT

2.8. IlogmporpamMmsel

Yacto ObIBa€T HYKHO MPOU3BOIBHOE YHCIO pa3 00pamaThCs K OT-
ACITBHBIM (PparMeHTaM MporpamMM. YI00HO BEIHCCTH UX B TIOAIPO-
rpamMMbl. BripoueM, OHM MOTYT pa3Memarbest Kak o1 OCHOBHOM MPOT-
pamMMOM, Tak U HAJ HEH.

Omneparop GOSUB ocymecTBaser nepeaauy ynpaBIeHHs TOAIPO-
rpamMmMme.

Ero ¢popmar:

GOSUB n
rJC N - HOMEP CTPOKH, C KOTOPOU HAUMHACTCS TOAMPOrpaMMa, BbIpa-
»KEHHME YUCIIOBOrO TUTIA.

Omneparop RETURN (ucnone3yercst 0e3 aprymMeHTa) OCyIIECTBISIET
BBIXOJ M3 MOATPOTPAMMBI B TOUKY BBI30BA MOAMTPOTPAMMBI, & HMCHHO
K OIEparopy, cleayrmemy 3a Ber3oBoM noanporpammsel GOSUB n.

[Tpu Bemonrenun oneparopa GOSUB ero agpec 3aHocuTCs B
CreLMaIbHOE 3aIOMHHAIOLIEE YCTPOUCTBO - CTEK BO3BpaToB. [Ipu
9TOM COJICP)KMMOC CTCKA 'yTaryTHBaeTCs ', a MOCIACTHUM aapec Xpa-
Hutcst Bepxymkoii creka. [1o oneparopy RETURN Bepxuuii agpec
BEIONpacTCs (HA0Op JAHHBIX B CTCKE TPU 3TOM ''BCILIBIBACT', U YIIPAB-
JICHHUE TIEPEAAeTCs OMEPATOPY, CACAYIOMIEMY 3a 3THUM aJPECOM.



L
B mporpaMme BbruucaeHus uucaa coueTanuii C - M3 n 31€MEHTOB
o m:

o n!
€= m!(n-m)!

1eIeco00pa3Ho BIMHUCICHUS (pakToprana oOpMUTE MOATIPOTPaAM-

MOIA:

10 INPUT "BBeaure uucia N M"" N="; N, "M="; M

20 LET K =N: GOSUB 100: LETA=F

30 LET K =M: GOSUB 100: LET B=F

40 K=N-M: GOSUB 100: LET C =F

50 LET D = A/B/C

60 PRINT "pesynsrar="; D: STOP

100 REM Brraucnenune pakropuana

IIOLETF=1

I120FORI=1TOK

130 LET F = F*I

140 NEXT I

150 RETURN

[Mommporpamma BemonHeHNS Qakropuana K! pacmomaraercs B

ctpokax 100-150. ObparmeHne kK HEH MPOUCXOTUT TPYDKIBI: 7151 BBITH-
cieansi N!, M! u (N-M)!, npruem nepen 3Tum Kakaplil pa3 nepeMeH-
Hoi K mpucBanBaeTcsi COOTBETCTBYIOILIEE 3HAUCHUE, A PE3yIbTaT
paboThI MOANPOTrpaMMBI 3aIOMUHAETCs B mepemenHoi F. [1pn Bo3Bpa-
T U3 NOAMPOTrPAMMBI 3TO 3HAYCHHE MPUCBAUBAETCS HOBOU NIEPEMECH-
Hou (TocyenoBareapHo A, B 1 C) miig 3anmoMuHaHMS.

2.9. OyHKIIMHU 9UCIOBHIC

Beiicuk comep:xut HAOOP BCTPOCHHBIX HAMOOJICE YACTO BCTPCUATO-
IIMXCS MATEMATHIECKUX M CTPOKOBBIX (DYHKIIHIA, a TAKIKE CPEACTBA
CO3AaHMsI COOCTBEHHBIX (DYHKLUH TTOIb30BATEIIS.

st oOpamenns kK GyHKIUSIM HEOOX0AUMO HaOpaTh uMsl GYHKLIUH U
APTyMCHT WJTH CITHCOK APTYMCHTOB, CCJTH UX HECKOIBKO, B KAYCCTBE
KOTOPBIX MOTYT HCIOIb30BAThCSI KOHCTAHTBIL, IEPEMEHHBIE, 3JIEMEHTHI
MACCHBOB, IpyTHe (QYHKINH M BBIpAXCHUS. 151 HEKOTOPBIX (PyHKINN
OTrPaHUYMBACTCS AUANA30H U3MCHECHUS 3HAUCHUH X aPTYMEHTOB.

Ecnn aprymeHTOM SIBIISIETCSI BBIPAXKEHHE, TO €r0 HEOOXOOUMO 3a-
KITHOUUTE B KPYyIible CKOOKH. B crywae, ecnu apryMeHT - oquHOYHAs
KOHCTAHTA, TICPCMCHHAS WITH (DYHKIIHS, KPYTIIBIC CKOOKU MOYKHO OTTy-
CTHUTD.

@OyHKIINN UCTIOTB3YIOTCS B BBIPAKCHNUAX TaK )K€, KAK KOHCTAHTHI U
nepemMeHHble. Pe3yasraroM BerancacHUS (PyHKINHA SBIISICTCS BEIIECT-
BEHHOE YHCJIO WM CTPOKOBOE 3HAUCHHE.



BcrpoeHnbie PyHKIIMH BEMIECTBEHHOTO THIIA Tabnuma

Umsa byHKIHH Omucanue QyHKIUH

ABS Onpenenenne abCOMOOHOI BETHYHHBI YHCIA

SGN OmnpeacncHue 3HaKa YUcaa (CUTHYM)

INT OnpeneneHue UEnOi YaCTH YHCIA

SQR Beruncnaenne kpaapaTtHOro KOpHS U3 4UCIa

EXP BrrunciaeHne 3KCIIOHEHTHI: BO3BEACHUE KOHCTAHTHI €
(2,718281828) B cTeneHp, paBHYIO 3HAYCHUIO aPTyYMEHTA

LN Brruucnenue HarypaibHOTro Jorapudma qucia

SIN BrruncieHre TpUTOHOMETPHICCKOTO CHHYCA YHCTIa

COS BrruucieHue TpUroHOMETPUYECKOTO KOCHHYCA YHCIa

TAN Brruucnenne TpUroHOMETPHUYECKOTO TAHTEHCA YMCaa

ASN Brruncienne apkcruHyca aucia

ACS BrrunciacHue apkrkocuHyca 9ucia

ATN Brruucnenue apkTaHreHca uyuciaa

PI Hucnosasa xoHCTaHTa, paBHas 3,1415...

RND ['enepaTop cay4yailHbIX YUCE

BIN [IpeoOpa3oBaHne OECSITHYHOTO YHCIA B IBOUYHOE

Oynaxmms SGN nmeer B

SGN a
TIC a - APTYMCHT (DYHKITNH, SBJISICTCS BBIPAYKCHUEM BEIICCTBCHHOTO
THIIA.

3HaueHne QYHKIUH OMPEaeSIETCS CAECAYOIIUM 00Pa30M:
SGNa=+1,ecima>0
SGNa=0,ecmma=20
SGNa=-1,ecmma<0

ITpumep: PesyneraT, BBIBOAMMBINA HA 3KpaH
PRINT SGN 0 0

PRINT SGN (2,5-7,8) -1

PRINT SGN VAL "1e2" 1

Oyuknust ABS nmeer Bua:
ABS a
T7IC a - APTYMCHT ()YHKITNH; SIBIIICTCS BBIPAKCHHUCM BCIICCTBCHHOTO
TUMA. 3HaYCHUE (YHKIUU PABHO A0COMFOTHOM BETHUYNHE APTyYMEHTA U
OTIPENCIIICTCS CICAYIOIIIM 00pa3oM:
ABSa=a,ecima>=0
ABS a = -a, ecim a<0

ITpumep: Pe3ynbrat, BRBIBOAUMBIN HA 3KpaH
PRINT ABS 0,5 0,5

PRINT ABS SIN (-P1/2) 1

PRINT ABS -3,2 32



Oyukumst INT umeer Bua:

INT a
7€ a- ApTYMEHT (DYHKIIMH, SBISCTCS BRIPAKEHUEM BEIIECTBEHHOTO
TUTA. 3HAUCHUEM (DYHKIIUU SBIISICTCS II€/1ast 4aCcTh 3HAUCHUS apTyMEH-
Ta. HanoMH##,4TO 1IEI0# 4acThIO YKCIIA SIBISETCS HAMOOIbIIEE LIET0e
YHCJI0, HE MPEBBIIAIICE JAHHOTO YHCIIA.

ITpumep: PesynbraT, BBIBOZUMBIH HA 3KPaH
PRINT INT 3,8 3

PRINT INT (3,2+ 7,1) 10

PRINT INT -3,2 -4

PRINT INT (-9-0,9) -10

Oyukumns SQR umeet Bua:

SQR a
TIC 4 - APTYMCHT, SBJISIOIIHUICS BBIPAKCHHUCM BCIICCTBCHHOTO THIIA,
MOJKCT TPHHUMATh TOTBKO MOJIOKUTCIIBHBIC U HYJICBOC 3HAUCHHC. 3HA-
4eHUE (PYHKIUMU PAaBHO KBAAPATHOMY KOPHIO U3 3HAUCHUS ApPTyMEHTA.

ITpumepsr: PesyneraT, BBIBOAMMBINA HA 3KpaH
PRINT SQR 2 1,4142136
PRINT SQR INT 25,6 5

PRINT SQR (100 +53) 15

Ecan apryMeHT okaskeTcs OTPHIIATCABHBIM, Ha 3KpaH OyIeT BRIBEIC-
HO c0o001eHne 00 OmunokKe.

®opwmar dyrkmmu Pl
®opmar Qynkuun RI simsiercs uncioBooit konctanTou. Ee 3HaueHue
PI=3.1415927

ITpumep PesyneraT, BRBIBOAMMBIN HAa 3KpaH
PRINT PI 3.1415927
PRINT SIN PI 0

PRINT TAN (PI/4) 1

®ynkuus RND nopoxaaeT cayyailHOE YHCIO.

3HaueHueM (DyHKLIHH SIBISIETCS] TICEBAOCTYYAHHOE YHUCIIO B THAMA30-
ue (0, 1). AprymenTa QyHKIIHS HE HMCET.

[Ipu mHOTOKpaTHOM HcTONb30BaHNH GyHKIMKU RND, Hanpumep B
IIUKJIC, OHA OYACT TCHEPHPOBATE PA3THIHBIC TTOCICIOBATCIIBHOCTH
CIIy4aHHBIX YMCEIL.

ITpumep
10 FOR1=1TO 5
20 PRINT RND

30 NEXT i: PRINT

JTa mporpamMma MpH ABYX 3aIyCKax PacrleuaracT Ha SKPaHE pa3and-
HBIE MMOCIEA0BATEIBHOCTH YHCEIL.



Hanpumep:
0.37870789
0.40379333
0.28517151
0.38867188
0.15107727
0.33175659
0.88250732
0.18817139
0.11376953
0.53371192

['eneparms uncen pyukiueit RND ocymiecTBaseTest HE COBCEM CITy-
YaHBIM 00Pa30M, T.K. €€ 3HAYCHUSI BBIOMPAOTCS U3 (DHKCHPOBAHHOM
MOCICI0BAaTCIBHOCTH 65536 uncel.

J71st reHepamu CiIy4aiiHOro uyncaa B Auamna3oHe (a,b) ucnomp3yercs
BBIPAKEHUE!

a+(b-a)*RND

Hampumep, cremyromas mporpamMmma OyleT BBIBOAUTE Ha 3KPaH TI0-

CJI€AOBATEAPHOCTH CIYyYalHBIX LEIbIX YiCen B auanazone ot 1 o 10:

10 FOR i=1 TO 5
20 PRINT 1 + INT (9*RND);
30 NEXT 1: PRINT
40 GOTO 10
Pe3ynpraT, BRBIBOOUMBINH HA 9KPaH
38988
23147
57246
76313

st peanuzamuu 3anmycka Gyskunu RND ¢ onpenencarOro cirygaii-
Horo uKcna ucnonpsyercs oneparop RANDOMIZE. Ha knasuarype
oH o0o3HaucH abopesuarypoit RAND.
Ero dbopmar:
RANDOMIZE n
TJIC N - YHCIIOBOC BBIPAKCHUE, KOTOPOS MOKCT TPHHUMATH JIF000C
LIEJI0€ MOJIOKUTENbHOE 3HAUCHUE B Anana3oHe oT 1 1o 65535.




DTOT mapaMeTp OMPEAEISIET TOUKY 3aIlyCKa IMOCACI0BATEIABHOCTH
CTy4JalHBIX yHcen, reHepupyemsbix pyHKunid RND.

Tak, B caenyromei mporpaMMe OCae KaKI0TO BBITTOTHEHUS OTnepa-
topa RANDOMIZE 1 nocnenoBaTrensHOCTD, BeIpadaTeiBacMast (QyHK-
nueit RND, 3anoBo 3anmyckaercs ¢ uucaa 0022735596

ITpumep:

10 RANDOMIZE 1
20 FOR 1i=1 TO 5: PRINT RND, : NEXT 1
30 PRINT: GO TO 10

PesynbraT, BRBIBOOMMEIH Ha DKpaH:

0022735596 0.17164612
0.87440491 0.58050537
0.53837585

.0022735596 0.17164612

A r.na.

Beiicuk comep:xut HAOOP BCTPOCHHBIX (PYHKIUI, KOTOPBIC SIBISIFOTCS
peanu3annei HandoIee YaCTO BCTPEUAIOIINXCS MATEMATHYECKIX
(hYHKITHI.

OOpamesne Kk PyHKIIUH OCYIIECTBIICTC HA0OPOM €€ HMEHU U ap-
rymeHTa. Harmpimep, SIN X, COS (P1/2) u 1.1

BcerpoenHbie MaTeMaTnuecKue YHKIIUHA OTHOCSITCS K YHUCIIOBOMY
THITy ¥ IMCIOT BEIICCTBCHHBIN apPTyMEHT.

AprymeHT QyHKUHH MOXKET OBITh KOHCTAHTOH, TIEPEMEHHON WITH
BEIpaskeHUEM. B mociemuem cirydae ero HeoOX0MUMO 3aKTIOUaTh B
KPYIJIBIE CKOOKH.

®Oyakurm SIN onpenenser CHHYC apryMeHTa, 3a1aHHOTO B paaHa-
HaxX. JHaucHHE (PYHKUHMH 3aKITF0YACTCA B MHTEpBae ot -1 mo +1.

Gy COS onpenenseT KOCHHYC apTyMEHTA, 3aJaHHOTO B pajIi-
aHax. JHaueHHEe (QYHKIUH 3aKIIF0UAETCs B HHTEepBaie oT -1 mo +1.

®yakumns TAN onpenenseT TAaHTCHC apryMCHTA, 3a1aHHOTO B PaIH-
aHax.

Oyuakumst ASN onpenenser apkCHHYC apryMeHTa. 3HaueHue (QyHK-
WU BBIPAKAETCS B PaAUaHAX U 3aKIrouaetcs B uHTepsane -P1/2 no
+PI/2. ApryMEHT MOXKET U3MCHITHCS B MHTEpBAJIC OT -1 10 +1

®Oyuxuust ACS onpenensieT apKKOCHHYC apryMeHTa. 3HAYEHHE
(yHKOHIH BEIPAKACTCA B PAIMaHaX M 3aKIFOUACTCS B MHTCPBAJIC OT
PI no 0. AprymMeHT MOKET U3MEHSITBCS B HHTEpBaJIE OT -1 10 +1.

®yukuus ATN onpenensieT apKTaHreHC apryMeHTa. 3HAUYEHNE
(YHKOUH BBIPAKAETCS B PAAMAHAX U 3aKJTFOUAETCS B HHTEPBAJIE OT
-P1/2 no + PI/2.

®Oyukuus EXP onpenensier 3HaueHne anreOpanieckoil KOHCTAHTHI

(B MaTeMaTHKe TPHHATO 0003HAUYATh OYKBOII €), BO3BCICHHOM B CTC-

MICHb, PABHYIO APTyMEHTY (DYHKUIHMH. 3JHAYCHUE KOHCTAHTHI
e =2.7182818.



®yukuust LN onpenensier Harypanbsblii torapudm (Jrorapudm mo
OCHOBAHHIO €) apryMeHTa. ApryMeHT ()YHKIUH MOKET TPUHUMATh
TOJBKO MOJTOKUTCIBHBIC 3HAYCHU.

ITpumep Pesynprat, BBIBOZUMBII Ha 3KpaH
PRINT EXP 1 2,7182818
PRINT LN(2,7- 2) 1,9865035

PRINT SIN (P1/2) 1

PRINT ATN 1*180/PI 45

®ynakums BIN ucnone3yercs ans npeacTaBlIeHNS HATYPATBHBIX
YHCEN B TBOUYHOM KOJIE.
Ee dopmar:

BIN n

371€Ch N - YMCJI0, 3aMMCAHHOE B IBOMYHOM KOJ€ (ITOCIEI0BAaTEABHOCTE
Hyael u enuani). Cama QyHKOMS HE SIBISIETCS TPeo0pa3oBaTeieM
qHCIIA; OHA JTUIIb YKA3BIBACT HA TBOMYHBIN ()OPMAT €O 3aITHCH.

AprymMeHT MOXKET IPUHUMATh 3HAa4YCHHE B Auana3one ot 0 qo 65535,
T.€. Pa3psiAHOCTh ABOMYHOIO KOJAA HE AOKHA MPEBBILATE 16.

2. 10. ®yHKIIMU CTPOKOBHIC

Bornpimoe unciao GyHKIMI MpeaHa3HatIeHO A1 paboTsI ¢ JaHHBIMU
CTPOUYCHHOIO THIIA.

B Beiicuke [19BM «/lenpra-C» peannzoBaH CrieUHATbHbIN IPUEM
A1 BBIACACHUS U3 CTPOKH CHMBOJIOB MOACTPOKH. [[751 3TOr0 MCHOINb-
syetes pynkums - mogudurarop TO B BuzC:

crpoka (n1 TO n2)

TJC CTPOKA MOXKET OBITh CTPOKOBOM KOHCTAHTOH, HMCHEM CTPOKOBOI
MICPEMEHHON WM CTPOKOBBIM BBIPAKCHUEM,

nl - mopsiAKOBEIIl HOMEP CUMBOIA B 00padaTbIBa€MOil CTPOKE, KOTO-
PBIM HaYHMHACTCS MOACTPOKA;

n2 - NOpPsAAKOBBIN HOMEP CUMBOJIA CTPOKH, KOTOPBIH SABIACTCS MO-
CJICIHUM B IIOACTPOKE;

nl un2 - yncnoBbie BBIPAYKEHUS; MOTYT MPUHUMATh TOJBKO MOJO-
’KUTCIIBHBIC LEIIBIC 3HAYCHUS.

ITpumep:
PRINT "abcdef" (2 TO 4) bed

Ecnu oTcyTerByeT nl, TO M0 yMOMTYaHHUIO 3TOT MapaMeTP MPHUHUMA-
€TCS paBHBIM |, HaTpuMep:

PRINT "abedef" (TO 5) abode

Ecnu dyHKIms He coaepKuT n2, TO KOHEI TTOACTPOKHU OMPEACTACTCS
KOHLIOM CTPOKHU:

PRINT "abcdef” (3 TO) cdef



OdeBuIHO, YTO €CIIM OTCYTCTBYIOT 00a mapamerpa (nl u n2), To
MOACTPOKA COBMAAAET CO CTPOKOM:

PRINT "abcdef" (TO) abcdef

Ecmu nl=n2, To moacTpoke nmprucBanBacTCs OOAUH CHMBOJI, HAMIPH-
Mmep:
PRINT "abcdef" (3 TO 3) C

To »e caMo¢ TTOAYUIACTCS, CCIIH B CKOOKAX MPHCYTCTBYCT TOIBKO
OJIMH MapaMeTp:
PRINT "abcdef" (3) €

Havanpras (nl) u koHeyHas (n2) KOOPAUHATHI AOKHBI CChLIATHCS
Ha CYIICCTBYIOIINC CUMBOJIBI CTPOKH. VICKITFOUCHHE COCTaBISCT
CIy4ai, KOTaa HauaIbHOC 3HAYCHUE OOJBIIIC KOHCUHOTO (nl > n2),
Torna moncrpoka oka3serzactes mycToid. B aTom cinydae He Oyner coo0-
meHns 00 ommobke, nake ecnu nl Oonbiue aauHBI CTpoku. Ecim moxa-
CTPOKA BBIJACIACTCH M3 CTPOKOBOTO BBIPAKCHUS, 3TO BBIPAYKCHUC HE-
00XOIMMO 3AKIFOYHTh B CKOOKHU.

ITpumep:
PRINT "abc" +"def"(1 2) abcdef
PRINT ("abc" + "def")(1 TO 2) ab
ITpumep:

10 REM [leiictBue pyaxuuu TO
20 LET f$ = "abcdefgh"
30FORi=1TO 8
40 PRINT £$ (1 TO 1)
50 NEXT 1

ab

abc

abcd

abcde

abcdef

abcdefg

abcdefgh

C momowpro GyHKMH TO BO3MOXXHO HE TOTBKO BBIAEICHHE MOA-
CTPOKHU, HO U U3MCHCHUE 3HAUCHUS UCXOTHOHN CTPOKHU. ITO OCYIICCTB-
JSIETCSI MPUCBOCHUEM TMOACTPOKE HOBOTO 3HaueHus. [Ipu sTom nimnHa
CTPOKHU He MeHsieTcs. Ecam HoBOe 3HaueHne Kopode MOACTPOKH, TO
OHO JOTIOHSETCS CIpaBa MpoOeIaMu, €CIIH JUTMHHEE - TO 00pe3aeTcs
Cpasa A0 AJAHUHBI YKA3aHHOU NOACTPOKH.

ITpumep:

10 LET a$="4 cucrema ZX SPECTRUM"



30 LET a$ (3 TO 9) = "*¥**k*kn
40 PRINT a$

50 LET a$ (3 TO 9) = "-"

60 PRINT a$

70 STOP

S cucrema ZX SPECTRUM
sFFFEFEEX 7X SPECTRUM
A
ZX SPECTRUM
®ynkuusa LEN onpenenser annHy CTPOKHU, T. €. UHCJIO CHMBOJIOB B
3HAYCHUHU CTPOKOBOTO APTyMEHTA.
®opmar QyHKITHH:
LEN apryment
AprymMeHTOM (QYHKIHHA SBISICTCSA CTPOKOBOC BRIPAKCHUC, 3HAUCHH-
eM (YHKIWH LEI0€ ACCITUIHOEC YHCIIO.
ITpumep:
10 LET a$= "absdef"
20 LET b$ ="a b"
30 PRINT LEN a$, LEN b$, LEN (a$ + b$)
Pe3ynbraT BEIMOJIHCHHS TPOTPAMMEIL:
6 4 10
Gdyukuus STR$ npeobpasyer uncnoBoe 3HAUCHHE ApPTyMEHTA B
CTPOKY CHMBOJIOB.
dopmar pyHKIHH: STRS$ apryment
AprymMeHTOM (DYHKIIUH SIBISIETCS BBIPAYKCHHUE YHCIOBOTO THUIIA.
Oyuxims STRS Beruncnser 3HaueHUS apryMeHTa U MOTYICHHOC
HCJIO BO3BPAIIACT B BU/IC CHMBOIBHOM CTPOKH B (hopMare oneparopa
PRINT.
ITpumep
PRINT STRS 1¢2 100
PRINT LEN STR$ 100,000 3
®dyukuus VAL Bo3BpalaeT 4uciaoBOe 3HAUEHHE BBIPAXKECHMSI, 3a0aH-
HoTO cTpokoi. Ee ¢popmar
VAL aprymeHT
ApryMeHTOM (PYHKITUH SIBIISICTCS CTPOKA TPCACTABIISIOIIAS COOOI
3aIIHCh YHCIOBOTO BBIPAJKEHUS, a PE3yAbTaT BBIUUCICHUS 3TOTO BBIPa-
KCHUSI SIBJsICTCs 3HaueHneM PpyHkuuu VAL.
Ecnn apryMeHT SIBISIETCS CIIO)KHBIM CTPOKOBBIM BBIPAKEHUEM, €TO
HCOOXOMMMO 3aKTIOYHTH B KPYTIIBIC KOOKH.

ITpumep: Pe3ynbTaT, BRBIBOZUMBINH HA 9KPaH
PRINT VAL "3.5" 3.5

PRINT VAL "2*3" 6

PRINT VAL ("2" + "*3") 6

B mocnennem mpumepe cHauana BBIYUCISETCS apryMeH (DYHKIHH
VAL xak CTpoka; €ro pe3ylbTaToM SBIACTCS 3HAUCHUC «2%3».



3areM CHUMAIOTCSI KABBIYKH U TO, YTO OCTAETCSI, BBIYHUCISICTCS KaK
qucio: 2%3=6.

Ecan 3HaueHNEeM CTPOKOBOTO BBIPAKCHUS SBISCTCS MPOOEH, TO BEI-
macTcst coodmeHue 00 ormmoKe.

®Oyukuus VALS Berumcisier CTpOKOBOE 3HAYCHHE apryMEHTA H BO3-
BpAIIaCT PE3yJIbTAT B BUJE CTPOKH.

dopmar yHKIHH: VAL$ apryment

AprymMeHTOM (PYHKIUH SIBTSIETCS CTPOKOBOE BBIPAKCHHE
(KOHCTaHTa, UM CTPOKOBOM MTEPEMEHHOM, CTPOKOBas (DYHKIIHUS MITH
CIIO’KHOE CTPOKOBOE BhIpakeHNe). B cBOIo ouepens 3HadeHNE 3TOTO
CTPOKOBOTO APTryMEHTA TAKKE AOJLKHO MPEACTABISTE COOO0I 3amiCh
CTPOKOBOTO BBIPAYKCHUSI.

Beraucnenue ¢pyukmuu VALS npoxonut B ABa 3Tama: Ha MepBOM
3Tare BhIYUCISETCS 3HAYEHHUE CTPOKOBOIO APTYMEHTA U C HETO «CHH-
MArOTCS» CTPOKOBBIC KaBBIUKH. B pesymprare 3701t onepaunu 1oKHA
OBITH TIOJTYUICHA 3aITMCHh CTPOKOBOTO BBIpaskeHMA. Ha BTOpOMm 3Tare
BBIYHCIBIETCSI TOTYIEHHOE CTPOKOBOE BBIPAXKCHHE;, €T0 PE3YJIBTAT, SIB-
JISTFOLLUIICS] CTPOKOBOM KOHCTAHTOM, M €CTh 3HaueHue pyHkunn VALS.

Heo0xoammo MOMHUTE, ITO TTPH MHOTOKPATHOM BJIOYKCHHH KABBITUCK
KQKIBIH pa3 UX JODKHO OBITh B 2 pa3a 0ObLIE, YeM Ha MPEABIAYIIEM

BJIOYKCHUH.
ITpumep:
10 INPUT a$
20 PRINT VALS a$
30 STOP
JTa mporpamma WutrcTpupyeT nericteue GyHkiuun VALS.
3HaucHHC apryMcHTa a$ Pe3ynbpTat, BRBIBOAUMEII HAa SKPaH
nmn a" nn a
mnmpnnmnn HpHBCT! mmmmnnnn n HpHBeT"
"STRS le2" 100
nn “a"" _|_ ""b“ nn ab

Oyukunst USR onpenensier agpec neproro Oaiita MmaccuBa, XpaHsi-
mero n300paKeHNEe CHMBOJIA.
dopmar GyHKIUH: USR aprymenT
AprymMeHT QyHKIMHM UMEET CTPOKOBBIN THIT M JOKECH MPEACTABIATE
c000I OMUHOYHBIN CUMBOJI, 3aKTOUCHHBIN B KABBIUKH. JTO MOKET
OBITH TF00As OyKBa OT a 10 U, THOO TPAPUICCKUI CHMBOJI, OTIPCACIICH-
HBII TIOJIb30BATEJIEM - CHMBOJI, UMCIOIIUI B TAOIULIEC KOIOB CHCTEMBI
3HaueHue oT 144 no 164 BKIFOUUTENBHO.
3naueHne GyHKLUNH - aAPEC MEPBOro OaiiTa MACCUBA, XPAHSILETO
N300 PaKCHUE CUMBOJIA - APTYMCHTA.
®yukuust CODE onpenensieT AeCATUYHOE 3HAUEHHUE KOZIA TTEPBOTO
CHUMBOJIA APTYMEHTA.
dopmar GpyHKIUM: CODE aprymenT
II€ AQPTyMEHTOM (DYHKLHH SIBIISICTCS] BBIPAKEHHUE CTPOKOBOTO TUIIA.
Ecam aprymeHT nmeer 3HaueHue "mycto"”, T0 QYHKIMSI IMEET 3Ha4e-
Hue 0.



3HaueHuEeM (DYHKIHH SIBISIETCSI TIOJIOKUTEIBHOC LIEI0C YUCIIO B IUa-
na3oHe ot 0 1o 255 - necATHUHBIN KOJ MEPBOr0 CUMBOJIA aPTyMEHTA
COTIACHO TaOJUIIEC KOAMPOBAHUS CUMBOIIOB CHUCTEMBI ZX Spectrum.

ITpumep: Pe3ynprat, BBIBOAMMBII HAa 9KPaH
PRINT CODE "a" 97

PRINT CODE "a" 32

PRINT CODE "123" 49

PRINT CODE "" 0

®yukuus CHRS onpenensier ciMBOI , COOTBETCTBY LM 3aJaHHO-

MY KOZY.
®opmar pyuakmun  CHRS$ n

AprymMeHTOM (PYHKIIMH MOXKET OBITH BBIPAKCHHE YHUCIOBOTO THIIA,
MPUHUMAIOIICE TEI0C MOTOKUTCIBPHOC 3HAUCHHE B quamnasoHe ot 0 1o
255. Ecnm 3HaUCHHE apTyMCHTA SABJIACTCSA IPOOHBIM YHCIIOM, OHO
OKPYIVISICTCSI 10 OMIDKAMIIEro 1Eaoro. 3Ha4eHUEM (DYHKIUH SIBISICTCS
CHUMBOJI, COOTBETCTBYOIINI 3aTAHHOMY KOAY COTTACHO TaONHIE KOIH-
POBaHUS CHMBOJIOB CHCTEMBI ZX Spectrum.

ITpumep: PesynbTat, BEBIBOOMMEIN Ha 3KpaHE:
20 FOR a= 65 TO 67

20 PRINT CHRS a B

30 NEXT a: STOP C

®yukiuss SCREENS yuTaeT ciMBOII Ha 9KpaHEe MOHUTOPA IO YKa-

3aHHBIM KOOpPAMHATAM 3KpaHa.

dopmar dyrxmnn SCREENS: SCREENS (n,m)
T7IC N - YUCITIOBOC BBIPAKCHHUC, YKA3bIBACT HOMECP CTPOKH KPAHA;
MOKET MIPUHUMATh LIENbIE 3HAYEHH B nuana3zone ot (0 <=n <= 23;

m -9ICIIOBOC BBIPAKCHUC, YKa3bIBACT HOMEP Tpadbl 3KpaHa;
MOKET MIPUHUMATh LEIbIe 3HaUeHus1 B Auana3oHe oT 0 <m <= 31.

3naueHueM pyHkirn SCREENS siBnsieTcst cumBon, KOTOPBIi BbIBE-

JEH HA PKPAHE B MO3ULMH, YKA3aHHOI KOOpAMHATAMH N, M.

Ecnm mo yxazaHHBIM KOOpAMHATAM PaCIIOIOKCHBI TpadueCKue
CHUMBOJIBI TIOJIB30BATES, a TAKKE (hParMeHTHl N300paKEHU, BbIBE-
neunrsie oneparopamu PLOT, DRAW, CIRCLE, OVER, 1o 3HaucH#-
em pyrkuun SCREENS Oyner nynesas (mycrast) cTpoka.

Gyukuus INKEYS$ BeipadaTeiBaeT CHMBOIBHOE 3HAUCHHE HAKATON
B MOMEHT €€ PUMEHEHHUSI KJIABHILIH.

Tak, B mporpamme

10 PAUSE 0

20 LET F$ = INKEY$
30 PRINT F$

40 GO TO 10

[Tpu Haskatuu 1000 KIABUIIN NIEUYATACTCS COOTBETCTBYFOIIIHIA
CHMBOJI. DTy (DYHKUIHIO YIOOHO MCIIOIB30BATE TIPU CO3TAHUU MCHIO.



2. 11. ®dynkuuu, onpeaensieMbIe 0Ib30BaATEICM

YT0o0B1 n30eKaTh HCOMHOKPATHOTO MOBTOPEHUS OHHAKOBBIX (hOp-
MYJBHBIX 3aMUCEH B PA3TUYHBIX TOYKAX MPOrpamMmsl, beiicuk mo3Bo-
JISICT OTPCIACTUTE HOBBIC (DYHKIIHH, COCTABJIICHHBIC CAMUM ITOTB30BA-
TCJICM, U 00PAIIATHCS K HUM B MPOTrPaMME, KaK K CTAHJAPTHBIM (DYHK-
uusM belicuka.

dynkuus nonap3osarend onpenensercsa oneparopom DEF.

Ero dopmar:

DEF FN name (cniucok ()OpMaabHBIX apTYMEHTOB) = BEIPAXKCHHE
rac FN name - monroe nms onpenensemoit pyrkunn, FN- 00s3a-
TCIIBHOC HAYaJI0 UMCHU, Name - OHA JaTUHCKAst OYKBa ISl (PYHKIMH

YHCIIOBOTO THTIA MITH O7HA OyKBa M 3HAK $ 1711 CTPOKOBOI (hYYHKITUH,

CHucok apryMeHTOB - HMEHA OJHOTO HJIH HECKOIBKHUX (hOpPMabHBIX
napamMeTpoB PyHKINHU (ApTyMCHTOB), Pa3ACIICHHBIX MEKIy CO0OI 3a-
ISITBIMHU; B UMCHH ITAPaMETPa YHCJIOBOTO THUIIA MOXKET UCIOIb30BAThCS
TOJBKO OAHA JIATUHCKas OyKBa, AJI1 CTPOKOBOTO THIA - OAHA OyKBa C
nocieayromuM 3aakoM $. Kpome Toro, GpyHKIus MoxkeT BOoOIIE HE
UMCTh APTYMCHTOB.

B ommnune ot cranmaptHex (hyHKOui beiicuka, CIUCOK apryMeHTOB
(YHKIINH TTOTB30BATEIIS 00S3aTCIIBHO 3aKTFOUACTCS B KPYTIIBIC CKOOKH,
AK€ €CJIM ATOT CIHCOK IIYCT.

Beipakenue - popmynbHas 3anuck onpenensieMoil (yHKUNH, BKITFO-
qarormas (hOpPMaTbHBIC TaPAMCTPHI. BEIpakeHUE MOXKCT BKTIOYATH U
MEPEMEHHBIC, KOTOPBIX HET B CITUCKE (DOPMATBHBIX aPTyYMEHTOB. JTH
NEPEMEHHBIC MPU BbI30BE (PYHKLHHA HMEIOT IPHUCBOCHHOE UM B
JAHHBIM MOMCHT 3HA4YCHHUC.

Omneparopst DEF moryT pacniomaratecst B TFOOOM MECTE MpOrpam-
Mmbl. Peanusyercs oneparop DEF B paciinpeHHOM pexuMe HaKaTueM
aeyx kaasum SIMBOL SHIFT u 1. IIpu sTom aBTOMarnuecku BeIAA-
erca npeanoxenne DEF FN.

Tun BeIpakeHUS TOJDKEH COOTBETCTBOBATH THITY (DYHKIIUH.

st BeI30Ba (PyHKIIUN HAOUPAETCS €€ MOTHOE UMSI C MOCIEAYFOLIIM
CITUCKOM (DAKTHYICCKUX apTYMCHTOB, PA3ICICHHBIX 3aMSTHIMH, CTTHCOK
00S13aTE€IBPHO 3aKIIFOYAETCS B KPYIIble CKOOKH. DYHKINSI HMEET BH:
FN name (cucox pakTHICCKHX apryMCHTOB)
dakTHyeCcKHe apryMEHTHI CITHCKA JOJKHBI COOTBETCTBOBATH IO TO-
PSLOKY, YUCAY M TUITY COOTBETCTBYIOIINM (DOPMATBHBIM ITAPaMETPaM B
ONpeAeIeHUH (DYHKIIH.

[Tpu oOpamenny k (yHKIIUH B CITHCKE (PaKTHICCKUX APTyMCHTOB
MOTYT OBITh KOHCTAHTBI, IMEHA MEPEMEHHBIX, (DYHKIUU U BBIPAKE-
Hus. belicuk BEIMUCHACT 3HaUCHNE BhIpakeHUs B oniepatope DEF,
3aMCHsISI (DOPMATbHBIC APTYMEHTHI (DYHKIIUH COOTBETCTBYIOIINMU
(haKTHUECKMMU 3HAYCHUSIMH M3 CITUCKA aPTYMEHTOB B 00paIeHUN

K QyHKUIHMH.



[Ipu nabope nmenu ¢pyrkunn caoso FN meuaraeTcst aBToMaTnyecKu
HaxatueM aByx kiaasuimr SIMBOL SHIFT u 2 B peskxume E.
ITpumep:
CIeayroLIasl mporpamMma OyaeT BBIUUCISATh KBAAPATHBIN KOPEHb U3
CYMMBI KBaIpPaTOB ABYX YHCCII.
10 DEF FN S (a,b) = SQR (a*a+b*Db)
20 INPUT x, y
30 PRINT FN (x, y): STOP
B s1oit mporpamme nipu Be3oBe hyukmmu FN S dopmansabie apry-
MEHTHI a, b 3aMEHSIFOTCSI COOTBETCTBEHHO 3HAYCHHSIMU MIEPEMEHHBIX
X, Y, O7Is1 KOTOPBIX BRIUHUCIISCTCS BhIpakeHHE B orieparope DEF u ero
sHaucHue npucBanBactes pynkiuu FN S. Hanpuwmep, nns x= 4, y=3
HA SKpaH OyJCeT BBIBSACH pe3yabTaT paBHbI SQR (3%3 +4%4) =5

2. 12. O6meHIE ¢ MaMATHIO B IOPTaMH MHKPOIIPOIECCOpa

Beiicuk [19BM «/lenpra -C» obecrnieanBaeT npsiMOii TOCTYT K sTYEH-
kam O3Y ¢ momomisio komauanx PEEK u POKE.

®ynkmus PEEK B Bune PEEK A

rae A - aapec stueiika O3V (o1 0 mo 65535) obecneunBaeT CUNTHIBA-
HUC COOCPIKAHMS C YKa3aHHBIM aapecoM. B kakmoit stacitke O3V pac-
oJIOKeH OaiT, T.¢. uncio ot 0 10 28-1 (uaum ot 0 g0 255).

Omneparop POKE B Bune POKE A)b
3aHOCHUT 3HaucHuE Oaira b ot 0 mo 255 B sucitky O3V ¢ anpecom A
(becmoe3no 3amaBath aapeca A, xapakrtepubie s [13Y, T.x. B atom
cayuae aeiicteue oneparopa POKE npocto urnopupyercs).

C momompio orreparopa POKE B O3Y M0KHO BBOONTE IPOTPaAMMBI
B MAIIMHHBIX Ko1ax. Hepeako Takue mporpaMmMbl 00CCTICUHBAOT
YCKOpPEHHE BBIYUCICHUIT B AecsaTkH pa3! OnHako, HEOOTYMAaHHOE TPH-
meHeHue oneparopa POKE moxeT pe3ko Hapymmte padoty [I9BM -
BILUIOTH JO CC '3aBUCAHMA" M OTKA3a OT BEIMOTHCHMS KoMaHI. K dmsn-
YECKOMY OTKA3y 9TO HE BEIAECT, HO MOXKET UCIOPTUTH IIPOTrPaMMy, KOTO-
pyro Bl oTnasknBaeTe MHOTO YacOB MOAPSIA.

Muxponpornieccop [I9BM umeer Takike MHOKECTBO Tak Ha3bIBac-
MBIX MIOPTOB - KAHAJIOB 1151 epeaaun uHbopmanun. [TopTel Takxe
yKa3bIBaroTCa agpecoM A. J{ms oOmieHus ¢ mopTaMu CIIy»Kar Oreparo-

per OUT u IN.
Omneparop IN A
CUHMTBIBACT JaHHBIC C MOpTa A, a omepaTop
OUTA, n

3aa€T JAHHBIE N IO aapecy nopTa A.
3HaUCHUA b ¥ n MOJKHO 3a71aBaTh U CO 3HAKOM MHHYC. [Ipu 3ToMm K

TaKHUM 3HAQYCHUAM Haa0 100aBuTh 256. Mtak, MoxxHO BMecCTO 255
BBOJIUTH -1, 4TO KOpOUE.



2. 13. Oneparopsl ynpaBJicHHS 3KPAaHOM H IBETOM

CUMBOIBHBIN 3KpaH AUCTIICS (TCICBU30pa) MPEACTABIICT COOO0H
OPSIMOYTOJIBHUK, COAEpKaUN 768 mo3unui (3HAaKOMCTBA J1sI CUMBO-
JIOB):

24 cTpokH, B KaxKa0u cTpoke 32 mo3unuu (rpadsi).

Kaxnast mo3unmst mpeacrasisieT co00il TOYCUHBII KBAaapaT pa3Me-
pom 8*8 Touek.

Hymepanms ctpok uaer ceepxy Bau3 ot 0 mo 23. Hymeparus rpad -
caesa Hanpaso ot 0 go 31.

Taxum oOpazom, kaxaas TO3UIUS YKPAHA OTHOZHATHO OTIPCICTISACT-
CsI ABYMSI KOOpAWHATaMHu: cTpoka, rpada. Kpome koopamnar 3xpaHa
TIO3HITNS CHMBOJIA XapPaKTCPU3YCTCS TOTIOTHUTCIBHBIMU YCTHIPhMS
aTpulyTamu:

- uBeT Oymarmu

- LIBET YEPHUII

- PEKUM SIPKOCTH

- PSKUM MCPIIaAHUA.

OxpacKy nepeaHero miaHa mo3uKy (LIBET CHMBOJIA) OyaeM Ha3bl-
BaTh YCPHIIBHBIM IBETOM HIH YCPHUIAMHE, OKPACcKy (DOHA B TO3HIIHH
Oyaem Ha3pIBaTh OymMaroi wim OyMa)KHBIM IIBETOM.

KaxaoMy BoCmpon3BOIUMOMY LBETY CTABUTCS B COOTBETCTBUE YH-
CIOBOH KO[I.

TaOnuma BETOBBIX KOIOB

Kon BocnpousBoguMmerii iBeT
0 YECPHBIX

1 CHHHM

2 KpPaCHBIN

3 My pNypPHBIH

4 3CIICHBIN

5 ronyboii

6 KEITBHIH

7 OenbI

8 NPO3padHbIN
9 KOHTPaCTHBIH

IIpumeuanue: Ha uepHo-6emom 3xpane Koapl OyayT pacmoarareCs B
TIOPSIAKC YBETUUCHUS SPKOCTH.

Kon 8 (mpo3paunslii) - 03Ha4aeT, YTO 3HAYCHHUE YKA3aHHOTO aTpuoy-
Ta HE U3MCHSACTCA.

Kon 9 (koHTpacHBIIT) - 03HAYACT CMECHY LIBETOBOTO aTpuOyTa Ha KOH-
TPACTHBIN MO CPABHCHUIO C APYTHUM IO CACAYIOIIEMY MPABHIY: [[BET
YCTAHABIMBAETCS O€IBIM, €CJTU APYrOi TEMHBII (Y€PHBIH, CHHUM,
KPACHBII, MyPIyPHBIH), HBET YCPHBIM - SCITH OPYTOH IIBET CBCTIIBII:
3CJICHBIN, TOTy0O0M, )KCITHIN, OCITBI.



Oneparopsl ynpaBICHHUSA [BETOBBIM PEKHMOM

VYrpasnenne arprnOyTaMu U PeKUMAMH IIBETHOTO BOCITPOU3BCACHUS
cuMBoJa 3KkpaHa ocymecTrisitor oneparopsl PAPER, INK, BRIGHT,
FLASH, INVERSE, OVER, BORDER.

dopmar onepaTopoB: OIIEPATOP n

TJIC OTIEpaToOp - OAMH M3 TIEPEUNCICHHBIX OTIEPATOPOB;

N - KO, yCTAaHABIMBAKIINANA OJUH U3 PEKUMOB LIBETOBOTO BOCIIPO-
M3BCACHUS dKPaHa; SBIACTCS BBIPAKCHHUEM YHCIOBOTO THIIA, IPUHH-
MACT IE/IbIC HCOTPUIIATCIBHBIC 3HAYCHHUSI.

[lepeuncacHubIC OTIEPATOPHI YIIPABISIOT PSKUMaMU padOTHI BEPX-
Hell (paOoueil) yacTH 3KpaHa;, CIIy:KeOHbIE CTPOKH (22 u 23) 1 rpaHHLa
9KpaHa HE MOMAnarT B chepy UX ACHCTBHA.

Omneparopsl MOTYT UCIIOJIB30BATHCS K KAUECTBE JIEMECHTOB OIIEPATO-
pos PRINT, LPRINT, INPUT, DRAW, PLOT, CIRCLE, c noc-
JICAYTOIICM Pa3ICIUTEICM (), HO B 3TOM CITy4da¢ UX JAchCTBHE OyaeT
BPCMCHHBIM U OyZIET PacTIpOCTPAHATHCS TOJBKO A0 KOHIIA OTIepaTopa,
KOTOPBIi1 uX coaep:kut. Bkirouenue ux B cnucok oneparopa INPUT
TACT BO3MOXKHOCTD YCTAaHABINBATE M MCHSTH PCIKHM BOCITPOHU3BCIC-
HUS B HIDKHCH 9aCTH JKPAHA, HO TOJIBKO HA BPEMS ICUCTBUS ONCPATO-
pa INPUT.

Omneparop PAPER ycranasamsaet OymaskHbli nBeT (hOoHA) CHMBO-
JIa, COIIACHO TaOJIMIIE IIBETOBBIX KOIOB.

dopwmar oneparopa: PAPER n
TIC N - KOJ [IBETA; IICJIOC YHUCIIO B quamna3oHe 0 <=n <=9

Omneparop INK ycranaBnuBaeT 4epHUIBHBIN BET - IBET OYKB U
3HAKOB, MOCJACA0BATEIBHO IIEYATAEMbIX IEMEHTOB, COTIACHO TA0IHLIE
IBCTOBBIX KOJIOB.

dopmMar oneparopa: INK n
II¢ N - KOJ LBETA, LICJI0¢ YUC/I0 B auamna3oHe 0 <=n <=9

Omneparop BRIGHT ynpasnsieT spkoCTbIO MOCIEI0BATEIBHO TEYa-

TAaEMBIX CUMBOJIOB.

dopwmar oneparopa: BRIGHT n
TI€ N - KOA peKUMa SPKOCTH; LEJI0C YHCIIO0, MPHHUMAroIee 3 3Ha-
YCHMS,

n=0 - HOpMaJIbHAsL SIPKOCTHh CUMBOJIA
n=1 - mOBBIIEHHAs IPKOCTb CUMBOJIA;
n=8 - COXPAHACTCH MPECABITYIIHI PEIKUM SIPKOCTH.
Omnepatop FLASH onpenensier peskum MepUaHUsSI CHMBOJIOB, T10-
CJICIOBATEIBHO TIEUaTaEMBbIX Ha 3KpaHe.
®dopwmar oneparopa: FLASH n
¢ N - KO PEKUMA MCPLAHUS, MOYKCT IPUHUMATD 3 3HAYCHHSI:
n=0 - MmepuaHue OTCYTCTBYET
n=1 - ecTb MEcpLAHNE
Nn=8 - COXPAHSETCS MPEABIIYIINI PEKUM MEPLAHUS



Omneparop INVERSE ycranaBnuBaer pesxumM HHBEPCUH MOCIIEI0BA-

TEJIBHO MEYATAEMBIX CHMBOJIOB.

dopmar oneparopa: INVERSE n
II€ N - KOO PeKUMa WHBEpCHH. MOKET MPUHUMATH JBA 3HAYCHUSI:

n = 0 - HCT UHBEPCHH, CUMBOJIBI TICUATAKOTCS TIPH OOBITHOM BH-
JACOCUTHAJIC. YCPHIUIBHBIN [IBET HA OyMaKHOM LIBETE;

n = | - HHBEpCHUs BKJIFOUYCHA; CUMBOJIBI IEYATAFOTCSI IPH HHBEPC-
HOM BUACOCHTHAJE: OyMaKHBIH LIBET HA YEPHUIBHOM LIBETE.

OmnepaTop MHBEPCHU YIIPABIACT HE aTPUOYTOM CHMBOJIA, a 00pasa-
MU €r0 TOYEK. BKIroueHHe HHBEPCHH O3HAYAET: TOUKHA OYyMaXKHOTO
IBCTA OyIyT 3aMCHCHBI HA TOYKU UCPHILUTBHOTO 1IBETA, & TOUYKH UCP-
HHUJTBHOTO 1[BETA OKPACATCS B OyMa>KHBIH IIBCT.

3HauCHUE 1[BETA YCPHUII U IBETA OyMaru COXPaHsIIOTC.

Omneparop BORDER ycranaBauBaeT UBeT rpaHHLBI 3KpaHa COTIAC-
HO TaOIMIIE [BETOBBIX KOJIOB.

dopwmar oneparopa: BORDER n
IJ€ N - KO LBETA, YUCIOBOE BBIPAKECHHE, MPUHUMAOIIEE LIEITOE 3HA-
qeHHUE B Auana3oHe 0 <=n <=7

Huxass gacTs 3kpana, coaepskarias CIy:KCOHY0 CTPOKY, U €TO
okaitmiieHue (OOparop) B KaUeCTBE OYMaKHOTO LIBETA UMEET IIBET Ipa-
HULIBI DKpaHa, ycTaHasmusacMbIil orieparopom BORDER.

YepHUIBHBI HBET CIIYKEOHON CTPOKM SKPAHA YCTAHABIMBACTCS
KOZIOM 9 (KOHTPACTHOCTH) H SIBIISIETCS TMOO OENbIM (MPH TEMHBIX
ToHaX OymMarH), TH00 YepHBIM (TIPH CBETIBIX TOHAX OyMarH), mpu
OOBITHOI IPKOCTH MEPIIAHU U O€3 HAMCUATOK. TakoB MOCTOSTHHBIIH
pexuM ciryxeOHoU cTpoku. OH N3MEHSIETCS, €CITH B CIICOK OTIEPATO-
pa INPUT B kauecTBe 271€MEHTOB CNHCKA BKIIFOYCHBI ONEPATOPBI
ynpasnerus 1setoBeiM BocniponsseacHueM PAPER, INK, BRIGHT,
FLASH, INVERSE, OVER. 3tu oneparops! B ciucke INPUT ycra-
HABIUBAIOT BUICOPCIKIM TOTBKO B TCUCHHUC pa0OTHI omieparopa
INPUT. 3arem BOCCTaHABIMBACTCS MOCTOSHHBIN PCIKUM.

Omneparop OVER ympasaser HaaneyaTkaMu JUTsl TIOCJICAOBATEIBHO
MEYaTaeMbIX CHMBOJIOB.

dopwmar oneparopa: OVER n
I N - KOJ PEKUMA HAANECUaTKU, MPUHUMAET 2 tenbix 3HadeHus 0 u 1;
ccau n = (), mpH TICYATAHIN HOBBIX CHMBOJIOB CTAPBIC CHIMBOJTBI B 3a-
HUMACMBIX MO3HIUSAX CTHPAIOTCS; IO YMOTIAHHEO MPHHUMACTCS
n=0 ecau n=1, mpu mevyaTaHUK HOBBIX CUMBOJIOB, OHH CMCILUBAFOTCS
CO CTApBIMU: HOBBIIl CHMBOJI TIEYATAETCS MOBEPX CTAPOTO.

Omneparopst INK, PAPER 1 BORDER npu caM0ocTOSTCTBHOM TIPH-
MEHEHHH ACHCTBYET r1o0ambHO (T.€. Ha BeCh 3KpaH). OgHaKo, MOKHO
obecmeunTs nokansHOE aetictue oneparopos INK n PAPER Ha
TF000C 3HAKOMECTO 3KpaHa. 15 3TOro nX HCMOIB3YIOT KaK MOIU(U-
karopel oneparopa BeiBoga PRINT. Hanpumep, caenyromas komanaa

PRINT INK 2; PAPER 6; FLASH 1; "HELLO"



naet BeiBoZ Ha 3kpaH caoBa HELLO kpacueim mBetoMm (INK 2), Ha
xenrom Qore 3HakomecT (PAPER 6) B pexxume mepuanust (FLASH
1).
®yukuus ATTR onpenenser ancno, nsonunas hopmMa KOTOPOTo
YKa3bIBa€T aTPUOYTHI 3HAKOMECTA IKPAaHA MO 3aIaHHBIM KOOPAMHATAM.
dopmar GyHKIHH: ATTR (x, y)
TI€ X,y - YUCJIOBBIC BBIPAKCHHUSI, 3HAUCHUS KOTOPBIX 331aF0T KOOPIU-
HATBI TO3ULIMHA 3KPAHA,
X - 33J1a€T HOMEP CTPOKHU SKPAHA; ABJISICTCS IICTBIM YUCJIOM B JHa-
ma3oHe () <= x <=23;
y - 3aAaeT HOMep Trpadbl IKpaHa; SBISETCS LEIbIM YHCIOM B IHA-
na3oHe ) <=y <=31;
JIBowuHas 3amuch 3HAUCHUS (DYHKITHN 1aCT aTPUOYTHI TTO3UIINH C
KOOPAHHATAMH (X, Y) 3KpaHa
7 OUT yKa3BIBACT KOA PCIKIIMA MCPLIAHUS
6 OUT yKa3BIBACT KOA PCIKIMA SIPKOCTH
5-3 OuTHI COAEPIKAT ABOMYHBIN KOJ OyMaKHOTO LIBETA
2-0 6uTHI comepKaT IBOMYHBIA KO YEPHIJIBHOTO LBETA.

2. 14. OnepaTopsl MaIIMHHOM rpapuKu

['paduaeckmii 3xpaH - 4aCTh IKPaHA BUACOMOHHUTOPA, UCTIONIb3yeMast
TS TIOCTPOCHUS TPaPUIECKUX N300pKEHUN. 3aHUMACT BEPXHIOO
4aCTh CUMBOJIBHOTO 3KpaHa u3 22 ¢tpok (¢ 0 mo 21) u 32 rpader (¢ 0
10 31), aro cocrasmsier 22*32=704 cumBoapHBIC TO3HUITHH. Kakaas
CHUMBOJIBHASI TO3ULIKSI 00Pa3yeTcst TOUEYHOU MaTpulel 8*8 Touek, ko-
TOPBIC HA3BIBAKOTCS JICMCHTAMH n300pakeHui (pixels). Takum oOpa-
30M, pa3Mepbl TpaUUIECKOTO SKpaHa paBHBI 176%256.

Kaxmomy aneMeHTY n300paskeHus (TOUKE) S9KpaHa CTAaBHTCS B COOT-
BETCTBHUM [IBA YMCA (X, Y) - KOOPAHHATHI TOUKU HA KPAHE.

[lepBas koopAMHATA X OMPEACIACT PACCTOSHUE OT TOUKHU 0 JEBOU
rpaHALbl TPa(UICCKOro PKpaHa, BTOPasi KOOPAMHATA Y OTIPEACISIET
PACCTOSTHME OT TOYKH HHUKHEN TPaHULBI TPa(HIeCcKOro SKpaHa.

Hauasno rpaduueckux KOOpauHAT pacmonioKeHO B JIEBOM HIKHEM
YTy Tpauieckoro 3kpana u uMmecT koopaunary (0,0).

Koopaunarsr nesoro Bepxuero yrma (0, 175)
Koopaunarer mpaBoro HuxHero yria (255, 0)
Koopaunatel mpasoro BepxHero yrma (255, 175)




0,175 255,175
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Omneparopsr RUN, CLEAR, CLS u NEW ycraraBInBarT TCKY-
YO TIO3ULHMIO rpaduKka B HAYAI0 KOOPAUHAT (B TOUKY rpaduuecKoro
sKpaHa ¢ koopauHatamu 0, 0- neBbIi HHIKHUM YTOI).

['paduucckue onepaTops! belcuka Mo3BOISIOT CTPOUTH HA SKPAHE
MOHHUTOpA T€OMETPUIECKUE (PUTYpPBI: YCTAaHABINBATH TOUKY, PHCOBATH
OTPE3KHU MPSIMBIX TUHUH, AYTH U OKPYKHOCTH.

[ToMrMO OCHOBHBIX MTAPaMETPOB, OTICPEISIOIINX PadoTy rpadude-
CKHX ITapaMETPOB (KOOPAMHATHI TOYKH ) B CIIHCOK ITAPAMETPOB MOTYT
BXOAWUTH OMEPATOPHI YIIpaBiIeHHUs UBETOBBIM pexkuMom PAPER,

INK, FLASH, BRIGHT, INVERSE 1 OVER.

OnHu pacmonararoTcsi MEXKAY KIIFOUEBBIM CJIOBOM M KOOPAMHATAMH H
Pa3aCIISIOTCS 3aHATOH, 00 TOUKOH ¢ 3amsToil. CaeayeT MOMHHUTB,
YTO OMEPATOPBI YIIPABIECHUS LBETOM 3aKPALINBAKOT BECH CUMBOJI (T.€.
BCIO CHMBOJTBHYFO TIO3HIINIO) ¥ HE MOTYT OBITE YKA3aHBI AJ19 OT/ICTb-
HBIX 3IEMEHTOB H300pakeHuil. Korma BeraepunBaeTCs IEMEHT H30-
Opa’kKCHHS OH MPCACTABIIICTCS B CBOCM UCPHOM LIBETC, & BCSI CHMBOJIB-
Hasl MO3ULHUS, COACPIKAIIAs 3TOT 3JICMEHT, AACTCS B TEKyIIEM OyMak-
HOM IIBETE.

Omnepatop PLOT ycTanaBmuBaeT TOUKY (3EMEHT H300pakeHHs1) Ha
9KpaHE 10 YKAa3aHHBIM KOOPIUHATAM.

dopwmar oneparopa: PLOT c; m,n
TIC C - CIHUCOK ONEPATOPOB YIPABICHHS LIBETOBBIM PEXKUMOM: MOMKCT
OBITH TycThIM (T.€. 0€3 C);
m - TOPU30HTAABHASI KOOPAMHATA 3KpaHa (0Ch X);
0 <=m <=255
N - BEPTHKAIbHAA KOOPIWHATA 3KpaHa (0Ch );
0<=n<=175;



Omneparop PLOT nepememaet TeKyuyro no3unui rpaduka B 3Jie-
MEHT W300PaKEHUS ¢ KOOPAMHATAMH M, N ¥ TIEYATAET TaM ISITHO uep-
HITHHOTO IBCTA.

YepHUIBHBI HBET B MO3ULHUHA CHMBOJIA, COACPIKAILETO JAHHBIH 371€-
MCHT M300PaKCHUS, U3MCHSCTCS HA TCKYIICH TTOCTOSHHBIN YCPHUITb-
HBII1 [IBET, 2 OCTAJIBHBIC LIBETOBBIC aTPUOYTHI OCTAOTCs O€3 U3MEHe-
HIs1 (€CIU TOABKO MEMEHTHI CIIMCKA C HE 3aJa0T APYTOH PEKUM).

ITpumep:

10 FOR n =TO 255
20 PLOT n, 88+80*SIN (n/128*PI)
30 NEXT n

[Tporpamma BeIBOAMT Ha 3KpaH rpaduk ogHoro nepuoaa (0,2PT)
dynakmmn SIN.

dopmat oneparopa DRAW nnis moctpoeHust oyr

DRAW c;x,y,r
II€ C - CIIMCOK ONEPAaTOPOB YIPABICHMS LIBETOBBIM PEKUMOM;
MOJKET OBITh MMyCTBIM;
X - IPUPAIICHUC KOOPINHATHI X;
y - IPUPATICHAE IO KOOPIUHATE Y,

I' - YIJIOBOH MapaMeTp AYTH (I MOKET OTCYTCTBOBATh)
Omneparop DRAW BeruepunBacT OTpe30K MpSMOM THHHH OT TCKY-
HICH MO3ULMH TPadUIeCKOro 3KpaHa 10 BHOBb YCTAHOBICHHOM MO3U-
WU, TAE KOOPAWHATA HOBOU MO3ULIMH = KOOPAUHATE MPEabIAYyeH To-

3HIOAA + TPHPAIICHHIC.

ITpumep:

PLOT 0,100: DRAW 80,-35

PucyeT orpesok npsamoit mexay Toukamu (0,100) u(80.65).

Ecan r mpucyTcTByeT, TO 3HaUEHHE I 331a€T PAANYC IyTH.

IIpu r = 0 ayra BeIPOKAAETCS B OTPE30OK npsiMoid, npu r = PI momy-
4ACM IYTY B TIOJIOBHHY OKPYKHOCTH:

PLOT 100,100: DRAW 50, 50, PI
npu r > () mOBOPOT AYru UAET MPOTUB YACOBOM CTPEaKy, a npu r < 0
MO YaCOBOM CTPEIIKE.
[TocTpoenne oxpyxaOoCcTH 00ecneunBacT onepatop CIRCLE
On 3agaercst B BUIE:
CIRCLEc; x,y, 1
TJ€ C - CIIHCOK ONEPATOPOB YIIPABICHHS [IBETOBBIM PEKUMOM; MOKET
OBITB ITyCT;
X, Y, T - BBIPQXKEHHUSI YUCIIOBOTO THIIA;
X, ¥ - aOCOMFOTHBIC KOOPAUHATHI IICHTPA OKPYKHOCTH;
I - paguycC OKPY>KHOCTH.

3HAYCHHS X, Y U T JOJIKHBI OBITH TAKUMHU, YTOOBI OKPY>KHOCTH BMC-
ma1ack B padouyro 30HY 3KpaHa (MHAYC MOSBUTCS COOOIICHNE 00
ommoOke). [Tpumep npumenenus oneparopa CIRCLE:

CIRCLE 130, 85, 80
- CTPOUTCH OOABIIONI KPyT ¢ HeHTPoM B Touke (130,85) u paguycom
80 muUKCemei.



®yukuust POINT onpenensier Tun uBeta (4epHIIBHBIA WIH OyMaK-

HBIN) 3]IeMEeHTa H300pakeHus Mo rpad)uuecKUM KOOPIAHHATAM.
dopmar QyHKITHH: POINT (x, y)

II€ X, Y - BBIPAKEHUS YUCIOBOTO TUIIA, OMPEACISIOT rpad)HIeCKIE KO-

OPAWHATHI JICMCHTA M300paKEHU; JIC)KAT B auama3oHe 0<=x<=255,

0 <=y<=175.

Oyukuust npuHIMAacT 3Ha4eHuE (), eciu 3MEeMEHT n300paskeHus Oy-
MaKHOTO LIBETA, H 3HAUYECHHE |, €CH 37EeMEHT N300paKeHUST YEPHWITb-
HOTO IBCTa. B mepBoM cirydac 3T0 03HAYaCT, 9YTO TOYKH HET HA JKPaHE,
BO BTOPOM - UTO TOYKA €CTb.

2. 15. Cuanres 3ByKa

beiicuk [I19BM «/lensra-C» naet e AMHCTBEHHYHO BO3MOXKHOCTbD IS
CHHTE3a 3BYKOBBIX CHUTHAJIOB C 3a0aHHON JJIUTCIBHOCTBIO t 1 BBICOTOM
toHa h. Ona peamsyercs oneparopom BEEP.

BEEP t, h

rae t aekuT B ipeaenax ot 0 mo 10 ¢, a h - ot (-60) o (+69). 3naue-
HUC h 3a1aeT YHCI0 MOTYTOHOB A0 HOTHI «J10» TepBOi okTaBsl (h=0).

PerynnpoBka rpoMKocTH B TeMOpa 3ByKa HE MPEIyCMOTPEHA.
OnHaKo ¢ TTOMOIIBIO CIICIMATIBHBIX TPOIPAMM B MAIIIMHHBIX KOTAX
MOJKHO OOCCIIEYUTh CO3TAHUE TOBOJIBHO CIIOKHBIX MY3BIKAJIbHBIX
METOANH.

2. 16. I'paduveckue CAMBOIBI TTOTB30BATCIIS.

Andasut cuctems! ZX Spectrum cogep:kut 21 cuMBojI, KOH(pHUTYpa-
[USI KOTOPBIX B TPA(PUICCKOM PEIKUME MOKET OBITH M3MCHCHA TTOJIb30-
BaTeJIeM . JTO JTUTEPBI AHITHIICKOrO andaBuTa OT a A0 U, 3aHUMAIOLIHE
B KOZIOBOM HA0OpE CHCTEMBI MO3HIHU OT 144 1o 164 BKITFOUYNTEIBHO.
[lo yMOMUaHUIO TpU BKTFOUCHUH MAIIHHBI 3TH CHMBOITBI B Tpadute-
CKOM PEKHME YCTAHABIHMBAKOTCS B BIAC OYKB OT a O U COOTBETCTBCH-
HO 0003HAUEHUSIM HA KJIaBUIIAX.

O6pa3 cumBoma GpopMupyeTcs kBaaparoM 8*8 Touek, Kaxaas U3 Ko-
TOPBIX MOJKET UMETh OYMa’KHBIHM HIIM YEPHIIbHBIN 1BET. Touka, OKpa-
IICHHAS B OyMaXHBIH UBCT ((POH) KOOTUPYETCSA HYICM, TOUKA YCPHUITb-
HOTO - I[BCTA CAMHULICH.

[Tomuelit 00pa3 cuMBOaa, TAKUM 00pa3oM, (POPMUPYETCS U3 BOCBMU
CTPOK MO & TOUEK Kaxaas. Ka)kaol TOueUHOM CTPOKE CTABUTCS B CO-
OTBETCTBHE BOCBMMPA3PSIHOE JBOMYHOE YUCIO0. DTH BOCEMb ABOMY-
HbIX 0alTOB, HeCyIIre 00pa3 CHMBOJIA, XPAHATCSI B CMEKHBIX BOCBMH
SYCHKAX MAMATH MAIIWHEI, TPUYUCM TICPBas SUCHKA XPAHUT BEPXHIOIO
CTPOKY 00pasa, CICAYIOMWAAPECY SUCHKA - BTOPYIO CBEPXY CTPOKY
o0Opasa u T.J. B MOPSIKS YBSIMYCHUS aapeca Ha .



3anuck Oaiita B stuciiky ocymectpisict oneparop POKE; anpec
nepBoi (BepxHei) stueliku 3amaercst 3HadeHneM GpyHkuun USR ot
CUMBOJIBHOTO aPTyMCHTA. DTOT CUMBOJIBHBIN apryMCHT 331aCTCA KJ1a-
BHUIIEH, BBIOPAHHON A1 CHHTE3UPYEMOTO 3HaKa. AZIpec KaKI0u crie-
TYFOIICH SUCHKH MOTy9IacTCs MpUOABICHICM CAMHHIIBI K AIpecy mpe-
apiayumiei staeiikn. Kaxxapoe 9ucimo, 3aHOCUMOE B STUCHKY, 3a4a€TCs KaK
dbyskuus BIN ¢ mocnenyrommm BOCEMHAPA3PSIHBIM ABOMYHBIM KOJOM
TOUEYHOM CTPOKH.
ITpumep:

Bribepem knaBumy P ans cuaTe3a rpeueckoit Oyksbl [1u.

Pucynox Toucunoro obpasa JIBOHUHBIH KO
OykBbI [1u COOTBETCTBYIOIICH CTPOKH 00pasa

BIN 00000000
BIN 00000000
BIN 00000010
BIN 00111100
BIN 01010100
BIN 00010100
BIN 00010100
BIN 00000000

Anpec BepxHECH CTPOKH 00pa3a 3aaaeTcs 3HAYCHUCM (PYHKITHH
USR "P", Bropoii ctpoku cBepxy- 3HauenneM USR "P" +1 ut.n.,
BOCBMO# CTpOKe cooTBeTcTBYET anpec USR "P"+7.

Cnenyromast mporpamma sanuiiet o0pas cumBosa [T B mamsiTe
MAILIHHBI
10 DATA BIN 0, BIN 0, BIN 00000010, BIN 00111100
20 DATA BIN 01010100,BIN 00010100, BIN 000101000, BIN 0
30 FORn=0TO 7
40 READ i: POKE USR "P" +n, 1
50 NEXT n

[Tocae mporona mporpammel, k1asuiia P B rpadguueckom pesxume
OyaeT BBIBOOWTH HA 3KpaH cuMBOI Pl

Wmetrorest crierina bHBIC TIPOTPAMMBbI, 00JICTUAOLINE CO3TaHUE TPpa-
(hUIeCcKIX CHMBOJIOB TIOJIB30BATEIs M TAXKE TIOJIHYIO 3aMEHY andasuTa
[T9BM nporpaMMHBIM TyTEM.




2. 17. Pabora ¢ kacceTHbIM MarHuTO(pOHOM

B cocras anmapatubix cpeacts cuctemsl «Jlenpra-Cy» BXOIUT Kac-
CETHBIH MAarHUTO(OH, TTO3BOJISFOIIHI 3aMUCHIBATh, CYUTHIBATD U Xpa-
HUTH HH()OPMAIIIIO HA MATHUTHOMH JICHTC.

BeiicHk cHCTEMBI COACPKHUT MPOTrPAMMHBIC CPEACTBA 3AIUCH HA Mar-
HUTHYIO JICHTY B BUAC (hailiia u YTCHUS U3 HEro HH(OPMALIUK B YCTHI-
pex (opMarax: mporpaMMbl U TIEPEMEHHBIE (BMECTE); YHCIOBBIC MacC-
CHBBI, CTPOKOBBIC MACCHBEI, MAIIMHHBIC KOABI (TBOMIHBIC OATHI).

JIrobomy 010Ky maHHBIX ((aiiny), XpaHsSmEeMecs Ha JICHTE, IPUCBAH-
BacTcs ums. Mims ¢hafia 3aKkIrF0uaeTes B KaBBIYKH U COCTOUT M3 ICUaT-
HBIX CHMBOJIOB amepukaHckoro cranaaprHoro kona ASCII moxer co-
aepxkatb ot 1 1o 10 cumBonos. .. Ecmu mpu oOpamieHny kK MAarHUTHOM
JICHTE B KOMAHIE OTCYTCTBYET UMsI (paiisia, TO C IEHThI OyaeT CUUTHI-
BATHCS MCPBEI (Pailyl yka3aHHOTO THITA, HE3aBHCHMO OT CTO HMCHH.

Jliist 3anmucu mporpaMM M JAHHBIX HA MATHUTHYIO JICHTY HCIIOJIb3Y-
etcs onepatop SAVE B caeayrommx BUaax:

SAVE "HUmsa" - 3ammcerBacTes BCs TporpaMma U OTHOCSIITCCS K
HCH JTaHHBIC.

SAVE "Umsa" LINE n - 3anucsiBaetcst BCsi mporpaMma 1 OTHOCS-
IIHCCA K HCH TaHHBIC C YKa3aHHUCM MPU3HAKa 00 aBTOCTAPTE CO
ctpoku n (cm. LOAD).

SAVE "Umsa" DATA a () - 3anuceIBaroTCS JaHHBIE MacchBa a ()
MO/ YKa3aHHBIM UMCHEM.

SAVE "Uma" CODE A, n- 3anucsiBaeTCs Mo YKa3aHHBIM HMCHEM
MACCHB M3 N MAIIHHHBIX KOJOB C HAYAJIBHBIM aAPECcOM A.

SAVE "Uma" SCREENS - 3anmceiBacTcs (B MAIIHHHBIX KOIAX) CO-
JACPKUMOE IKpaHa.

CuntsiBanue ¢aiinos u ux 3arpy3ka B O3Y ocymecTasieTcs: onepa-
topom LOAD. On nipumcHsieTes B psaae Gopm:

LOAD "" - cuuThiBacTCs TICpBas IporpaMMa H OTHOCHIIIHECS K HEH
JTAHHBIC

LOAD "Hms" - cunThIBaeTCs TOIBKO MPOTPaMMa C YKa3aHHBIM
MMCHCM M OTHOCSIIHNCCSA K HCH AaHHBIC (MMEHA APyTHX (haiioB OTOO-
PAXKAKOTCS HA IKPAHE TUCILICS).

LOAD "Umsa" DATA m () - cuuThIBACTCS MacCHB JaHHBIX C yKa-
3aHHBIM HIMCHCM W 3aITOTHACTCS MAacCHB m ()

LOAD "HUmsa" CODE A, n - cuuThIBarOTCsI JaHHBIC B BUAC TTOPLIHH
N MAIIUHHBIX KOJAOB C HAUYaJbHBIM agpecoM A (A u n XpaHsSTCs B 3aro-
JoBKe (paiina).

LOAD "Hwmsa" CODE Al, n - yka3aHHbI€ BBILIE JAHHBIC CUYUTHIBA-
FOTCSI, HO TIOMCIIAFOTCSA MO HaYaIbHOMY anpecy Al.



Omneparop VERIFY (mmpoBepka) 1o3BoisieT MPOBEPUTD MPABUIIb-
HOCTB 3aITUCH, CITHYas €e ¢ JaHHBbIMH, XpaHsmuMucs B O3Y [I19BM.
On mpuMeHsIeTCs cpa3y MOCI¢ UCToab30BaHusA oncpaTtopa SAVE.
Bo3moxns! cnenyromue Gpopmer npumenenus oneparopa VERIFY:

VERIFY "Uma" - npoBepka CUMTBIBACMOH O YKa3aHHBIM HMCHEM
POTPAMMEBIL.

VERIFY "Umsa" DATA a () - npoBepka CUUTBIBAEMOTO MACCHBA CO
3HAYEHUEM 3IEMEHTOB Maccusa a ()

VERIFY "Uma" CODE A, n - nmpoBepka n 0aiiT ¢ HAYaTbHBIM a1~
pecom A.

VERIFY "Uma" CODE A - mposepka Bcex OalT CIUTBIBACMOTO
dhaiiza ¢ ykazaHHBIM UMCHCM CO 3HAYCHHUSIMU OQMT HAYMHAS C aapeca
A.

K mporpamme, xpasnsieiicss 8 O3Y, MOKHO TOACOEAMHUTD APYTYIO
MpPOrpamMMy, CIMTaB €€ C JICHTHI C TIOMOIIIBI0 KOMaHIbI:

MERGE "Ums"

Ecan y 06penuHsIeMbIX MPOTpaMM COBIAJAOT HOMEPA CTPOK HITH
MMCHA MIEPEMCHHBIX, TO CTAPbIC CTPOKU M TMTEPEMCHHBIC CTUPAIOTCS U
Ha UX MECTO 3aMHICBIBAIOTCS HOBBIC CTPOKU M TIEPEMEHHBIE, 3arpysKac-
MBbI€ C MATHUTHOH JeHTHI. [l OalitoB u maccuBoB onepatop MERGE
HE HCTIONB3YETCH.

2. 18. OnepaTops! yrpaBiIeHUs TPUHTEPOM
U IPYTMMH YCTPOMCTBaAMHU

Ecau x I[T9BM noaximrouen npuHTEp, TO 4751 YIIPABACHHUS UM MOMKHO
BOCIIOTB30BATHCS KOMAHIAMHU:

LLIST n - pacnicuaTka nporpamMMbl, HA4UHAS CO CTPOKH N,

LLIST - pacneuarka Bceld mporpamMMel.

LPRINT - ncuate nanasix (aHamoruaHo PRINT, HO ¢ BEIBOIOM HE
HA 3KpaH JUCIUICA, & Ha TIPUHTED).

COPY - neuars rpaduueckoii n300paXkeHus ¢ IKPaHa.

B HexoTtopeix Monemnsix [I9BM anst ynpasiaeHust mpuHTEPOM HC-
MOJTB3YIOTCS CTIICIIUAIBHBIC MPOTPAMMBI ApaiiBepsl. OHM 3aITyCKArOTCS
KOMAaHI0U BUJA

RANDOMIZE USR A
rac anpec A yKa3pIBACTCS B OMMHICAHUC ApaiBepa. AHAIOTHYIHO 3army-
CKArOTCsl U MPOrPAMMBI, 3aMMCAHHBIC B MALLIMHHBIX KOAAX (MHOrAa
BosMokeH 3amyck komangamu PRINT USR A, GO TO USR A
i GO SUB USR A).

Ha xnaBuarype [I9BM umeercs u psia apyrux komana: OPEN#,
CLOSE#, MOVE, ERASE, CAT 1 FORMAT. Ouu ucnonb3yrTcs
11 0OCITYKUBAHUS YCTPOICTB (MHTEPPEICOB, MUKPOIPAHBEPOB, AUC-
KOBBIX HAKOIMTEICH, KOTOPBIE HE BXOAAT B HOPMAJIbHBIM KOMILUICKT
noctaBku [I9BM «Jleasra-Cy.

[TosToMy mogpoOHOE OMHCAHIE ITHX KOMAH/ OMyCKACTCH.



I'JIABA 3. JOITIOJIHUTEJIbHBIE TIAHHBIE

3.1. Pacnpenencaue maMsaTi

B maHHOI Ti1aBe MBI pACCMOTPHM HEKOTOPBIC TOMOJTHUTCIBHBIC
AAHHBIC, ITOJIC3HBIC OIIBITHBIM IIPOIPAMMMCTAM. BepO}ITHO, Ha ICPBbIX
nopax, Ber Bnomue oboiiaeTeck 06e3 Hux.OaHako, Mo Mepe yCa0KHE-
HHA PCIaCMBbIX 3a1a4 3TH JdaHHBIC HECOMHCHHHO HOHEII[O6HTCH.

Haunem ¢ paccMOTpeHUS KapThl pacpeACICHNS NaMITH KOMITBIOTE-
pa «/lensra-C». Kak oTMeuanock, maMsTh KOMIBIOTEPA, COASPIKAIIAS
obomactu [13Y u O3Y, npeacrasnsercs B Buae 65536 sueek - OaiiT.
Kasxknast stueitka umeet cBoi agpec B Buze unciaa ot 0 1o 65535, Huxe
mpHUBEICHA TaOIHUIA PACTIPEICICHUS aIPECHOTO TPOCTPAHCTBA KOM-
nbIOTEPA (YKA3bIBAETCSI HAYATIBHBIN agpec KaKA0H 00aacTH):

0

16384
22528
23296
23552
23734
CHANS
PROG
VARS
ELINE
WORKSP
STKROT
STKEND
SD
RASTOP

UDC
FRAMT

[13V ¢ unaTepnpeTaTopom si3bika bericuk

daiinbl gucmies

AtpulyThl M300paXkeHUs (KOIBI IIBETOBBIX (P EKTOB)
bydep mpunTepa

CucremHbIe IEpEMEHHBIE (CM.3.2)

bydep mukponpaiisa (B «/easra-C» HEe Heomb3yeTcs)
HNudopmammst o kaHanax nepeaadu HHGOPMALHH
Hauano beiicuk - mporpamMmmbl

O6macTts mepeMeHHbIX beficuk - mporpaMMsl
KomMauasl cTpouHOoro pepaktopa

Bxonnbie naHHBIE U BpeMEHHAas1 padodasi 00IacTh.
BerancanTenbHb cTEK (HAYaIo0)

Konen creka

MaluHHBIN CTEK

Beicmas rpaanma mamsata (mamsate ¢ RAMTOP coxpa-
HseTes npu oxade komanasl NEW, RAMTOP ycra-
HapiauBacercs komango CLEAR, RAMTOP).
Oo6nacTp ayist XpaHEHUsI TPAPUIECKUX TEMEHTOB
TTOJTH30BATEIS TpadeM.

Konen mamsaru (65535).




3.2. CacTeMHBIC NIEPEMEHHEIC

O6macte O3V ot sueitkn 23552 no sueiiku 23734 oTBeeHa MO CH-
CTEMHBIC IEPEMEHHBIC. JTH NEPEMEHHBIE 0003HAYAOTCSI MHEMOHHYE-
cknmiu umeHamu, Harpumep PROG - cucremuas mepemMeHHAs, XpaHs-
mas agpec sruciiku O3V, ¢ koropoii pazmemactest belicuk-mporpamMma.
He cnenyer myTark cuCTEMHBIC TIEPEMEHHBIEC C KOMaHAaMu belicuka.
3HaueHMSI MHOTMX CUCTEMHBIX TIepeMeHHbIX (cM.3.1) - mpocTo agpeca
cootBeTcTByrommX ssaeek O3Y. B atom cirywae cucremHuas nepemMeH-
Hasl €CTh 2 stueiiku, Hanpumep, ¢ aapecamu h u nl. Torga aapec - 3Ha-
YECHUE CHCTEMHOU IEPEMEHHON MOYKHO HAWTH, UCTIOJTHUB KOMaHIY

PRINT PEEK n+256*PEEK nl

3HAUCHUA PAA CUCTCMHBIX MMIEPEMCHHBIX MOYKHO MCHSATE. Tak, ecimu
CHUCTEMHAsI IEPEMEHHAsI UMEET 3HaYeHue Oaiita b u pasMemena mo
aapecy A, To KoMaHaa

POKEA, b
MO3BOJISIET 3aHECTH HOBOE 3Ha4YeHHe b mo ampecy A.
JIns nByXOQHTHBIX 3HAUCHUI MOYKHO MPUMCHSTh KOMaHTy
POKE A, V-256*INT (V/256)
POKE A +1, INT (V/256)

3neck V - 3HAUCHUE CHCTEMHOM MEPEMCHHOIA.

Huke B Tabnuie npuBeacHbI BCE CUCTEMHBIC IEPEMEHHBIC KOMITbIO-
tepa «densra-Cy. YkazaHo: uncno 6aifT, 3aHsITEIX CHCTEMHOU Tepe-
MCHHOI, HAYaJIbHBIH aIpec €€, MHCMOHUICCKOC HMS U COACPKAHHUC.

Tabnuma cHCTEMHBIX TEPEMEHHBIX

0603-
CopepxaHue
HayeHue
1 4
N8 23552 KSTATE Mcnonb3yeTca npu YTEHUM KAaBuaTypsbl
N1 23560 LAST K 3anomMUHaeT BHOBb HaXaTyk KnasuLly

Bpems/B 50-x aonax cekyHabl unam B 60-x aonax
ceryHabl ana CeB. AMepuKU/, Ha KOTOPOe KNaBulLa

1 23561 REPDEL A0oNXHa bbITh HAXKaTa Nepes NoBTOpPeHneMm. 3anyck co
3HayeHueMm 35, HO MOXHO C NOMOLLbLIO onepaTopa
POKE peanusoBatb 3anyck C Apyrumu 3Ha4YeHUAMM.

3apepKa /8 50-x AonAx cekyHAbl unm B 60-x gonax
cekyHAabl ana CeB. AMepuKn/mexay

1 23562 REPPER .
nocnefosaTe/bHbIMK MOBTOPAMM HaXKaTOW KNaBMULLW -

nepBoHaYyanbHoOe 3Ha4YeHue PaBHOo 5.




0603-

CopeprxaHue
HayeHue

1 4

x2 23639 DATADD Afpec pasgenurtena nocnegHero afemeHTa SaHHbIX.

x2 23641 E LINE Azpec BBOAUMOMN KOMaHAbI.

2 23643 C CUR Appec Kypcopa.
Afpec cnegyowero MHTeEPNpPeTMpPyeMoro CMMBO/1a: CUMBO

X2 23645 CH ADD nocne aprymeHTta onepartopa PEEK nnu atpubyta NEWLINE B
KoHLUe npeanoxernua POKE.

2 23647 X PTR Aapec cMmBoaa Nocae MmapKkepa ?

x2 23645 WORKSP  [Appec BpemeHHol paboyei obnaacTtu.

X2 23651 STKBOT AApec AHA CTeKa KyNbKyNATopa (BbluMcanTens)

X2 23653 STKEND Afpec Havyana pe3epBHOro NPOCTPaHCTBa

nl 23655 BREG PerucTp BblyncanTens.
Appec 061acT, UICNONb3YEeMOM ANA NAMATH BbIYUCTAUTENA.

n2 23656 MEM
(O6bluHO MEMOT,Ho He Bceraa).

1 23659 DESZ Yucno CTPoK (BKAOYAA OL4HY NYCTYHO CTPOKY) M HUMKHEN YacTu
aKpaHa.

5 23660 STOP Homep BepxHei NporpaMmHOM CTPOKM NPYU aBTOMATUYECKMX
NINCTUHrax.

5 23662 OLDPPC Homep CTPOKM, K KOTOPOW OCYLLEeCTBAAETCA Nepexos no
onepatopy CONTINUE.

nl 23665 FLAGX PasznunyHble npusHaku

- 23666 STRLEN Paszmep mecTa HazHauyeHUA ANA NeYaT CTPOKKU Npu
NPUCBOEHUM.
Afpec cnefyiowero afiemeHTa B CUHTaKCMYEeCKON

n2 23668 TADDR e il

Tabnuue (oYeHb HeKenaTenbHO UCNO/b30BaTh).

HauyanbHoe uncno ansa onepatopa RND /ana ebipaboTKu
2 23670 5EED ncesaocnyyarHblx Yucen. OHO ABNAGTCA NepemMeHHOoM, KoTopas
yCcTaHaBAuBaeTc nomowbio onepatopa RANDOMIZE.

Tpu 6aiiTa (camelil mnagwmnii BHaYane) cHeTYMKa Kaapos..

3 23672 FRAMES
MNpupaweHune kaxgble 20 mc.
Anpec nepBoro onpeaeneHHoro Noss3oBaTenem rpapuueckoro
5 23675 UDG CMMBO/A. Bbl MOXeTe U3MEeHUTL 3TOT agpec, Hanpumep, AnA
COXpaHeHWA NPOCTPaHCTBa NAaMATK, NOCPeACTBOM YMEHbLUEHUA
onpeaenaemMbix Nonb3oBaTenem rpadpmyecknx CUMBONOB.
1 23677 COORDS KoopauHata x nocneaHeid NOCTPOEHHOW TOYKM.
23678 KoopauHata y nocnefHeid NOCTPOEHHOM TOYKMN.
23679 P POSN Homep 33 KONOHKM NO3ULMKM NeYaTaroLL,ero ycTpoucTea.
Mnapawuii 6aliT aapeca cnenylolleli NosUUMK ANA onepaTtopa
1 23630 PR CC il ap AYHOoLLY u1n an ° patop
LPRINT npu neuvatu (8 bydepe neyartalowlero yctponcrea).
1 23681 He ucnonb3ayeTcs.
1 23664 0SPCe Homep B CTpOKe NpeanoXKeHus, K KOTOpoMy NPoUcxoamT
nepexon no onepatopy CONTINUE
) 23682 ECHO E Homep 33 KONOHKKU U HoMep 24 CTPOKHK (B HUXKHEN NONOBUHE)

KoHua bydepa BBOAA.




0603-

Copep)kaHue
HayeHue
4
2 23684 DF CC Anpec B BOCNpoM3BoaMMOM daiine nosmumm
2 23686 DFCCL AHanornyHo DF CC aAnA HUMKHER 4acTK 3KpaHa.
X1 23688 S POSN Homep 33 KonoHKKM ana nosuumm onepatopa PRINT
X1 23689 Homep 24 cTpokun ana nosnuymmn onepatopa PRINT.
X2 23690 SPOSNL AHanormyHo S POSN ana HUKHeW 4acTu aKpaHa.

BblumcneHue yucna nepemelleHMiA: Bceraa Ha eguHnLy
bonble yucna HeobxoAMMbIX NepemelLeHUd, KoTopoe byaeT
cAenaHo nepes ocTaHOBKOW C 3aNpOCOM Ha AanbHelwee
nepemeweHue Ecnu Bbl BCTaBuTe cloga Yncno bonblue
eAnHULbI /cKaxkem 255/, To coaepRumoe 3KkpaHa byaet

1 23692 SCRCT

nepemeuwaTbCca 6e3 Bawero peweHunAa

BoluMcAeHMe YMcna NepemelLeHuii: Bceraa Ha eguHuuy
6onblwe yncna HeoBXOAMMBIX NepemMeLLEeHNH, KoTopoe byaeT
COenaHo nepes OCTaHOBKOW C 3aNpOCOM Ha AanbHelwee
nepemeuleHune, Ecnu Bbl BCTaBuUTe cloga umcno 6onsblue

1 23692 SCRCT

eauHuubl(cKaxem 255), To coaepxumoe sKpaHa byaer
nepemellaTbca He3 Bawlero peleHuns.

MOCTOAHHO UCMNONb3YeMble LBeTa, U T.4. (KaK yCTaHOBAEHO
NPeanoKEeHUAMM No UBeTy).

Mcnonb3yeTtca Ans Npo3payHbiX LBETOB U T.4.

No6oit 6UT, KOTOPLIN HAXOAUTCA B AUHULE, NOKa3bIBAET, UTO
1 23694 MASK P COOTBETCTBYHOLWMIA BUT aTpubyTa B3AT HE M3 NnepemeHHon ATTR
P, a M3 Toro uTo yrKe

€CTb Ha 3KpaHe.

BpemeHHble TeKylwue LBeTa M T.4. (KaK yCTaHOBAEHb!
aNemMeHTamMu LBEeTOB)

N1 23696 MASK T AHanornyHo MASK P, HO HOCWUT BpEMEHHbIN XapaKTep

1 23693 ATTR P

N1 23695 ATTRT

1 23697 P FLAG JlononHuTenbHbIe NPU3HAKMK.
O6nacTb NAaMATU BbIYUCAUTENA, UCMONb3YEMbIA ANA XpaHEHUA
N30 23698 MEMBOQOT [uncen, KOTopble He MOryT BbITh HaaNexalmrm obpasom
pa3meLlleHbl B CTEKE BbIYUCAUTENA.
2 23728 He ucnonbayetca (xpaHuTca 0)
2 23730 RAMTOP |Apgpec nocnheaHero banta cuctemHoi obnact BASIC

Anpec nocnegHero baiita PU3NUECKON NamaATU C

2 23732 P-RAMT y y
NPOU3BONBLHOM BbIGOpKOM.

3.3. Tabmuna Koj0B ¥ KOMaHJ acceMOIepa

[Tporpammuposanne kommnbioTepa «/empra-C» BO3MOXKHO B Ma-
IIMHHBIX KOJaX U B KOMaHaax accembaepa. Hepeako 3To maer yckope-
Hue B cpaBHeHuH ¢ belicukom 10 40-50 pa3. [lockoabky nporpammu-
POBaHHUE B MAIITMHHBIX KOJAX JOCTYITHO JIUIIb OMBITHBIM MPOrPAMMH-
CTaM, OTPAaHUIUMCS TaOMHIICH TPUBEICHUS KOJOB JIJIST KOMITBIOTEPA.
OHa cCOmepsKHUT OECITHYHOE 3HAYEHUE KOAa (KOa), CHMBOI €r0
(BO3MOYKHO YMPABJSIFOIININ ), II€CTHAAUATHPHUYECKOE 3HAYCHHE KOAA
HEX, maemonuky accembnepa Z80 u 11 COCTaBHBIX KOMAaHI HX
9ACTH, HAUMHAIOMAXCS ¢ ecTHaanaTnpuaaoro aapeca CB wmm ED.



3.3. Tabauma KoxoB ¥ KOMaHJ accemoepa

Ko CHMBOJI ACCEMEBIETP
HDecar. |llecTHAan. B BEWMCHUKE - I[Iocne CB|Ilocise ED

0 00 He MCIoJib3yeTcs |NOP RLC B
1 01 He ucnoJesyercs (LD BC,NN RLC C

2 02 He ucrnoJis3yercs (LD (BC),A |RLC D

3 03 He ucrnomjesyercs |[INC BC RLC E

4 04 He ucrnoJesyercs |[INC B RLC H

5 05 He ucCIoJib3yeTcsa |(DEC B RLC L

6 06 PRINT =amndgarag* LD B,N RLC (HL)
7 07 EDIT RLCA RLC A

8 08 KYypCOp BJIERO EX AF,AF RRC A

9 09 Kypcop BIpaBbo ADD HL,BC |RRC B
10 0A KypCOp BHUS 1D A, (BC) [RRC D
11 0B KYypCcop BEBepPX DEC BC RRC E
12 0cC DELETE INC C RRC H
13 0D ENTER DEC C RRC L
14 OE YMUCIIO LD C,N RRC (HL)
15 OF He wucroJibsyeTrcs |RRCA RRC A
16 10 ynpasJeHue INK DJINZ S RL B
17 11 yhopaeJjieirve PAPER|LD DE, NN RL C
18 12 ylpasJjeHne FLASH|LD (DE),A |RL D
19 13 yrnpasJl. BRIGHT | INC DE RL E
20 14 ynpaej. INVERSE|INC D RL H
21 15 yhnpaBJeHMe OVER |DEC D RL L
22 16 ynpasJjeHue AT LD D,N RL (HL)
23 17 yhnpageJieHnre TAB RLA RL A
24 18 He WMCIoJib3yeTcs |[JR S RR B
25 19 He wcnonesyercs |ADD HL,DE |[RR C
26 1A He uclhoJis3yercs (LD A, (DE) RR D
27 1B He ucroJis3yeTcs |(DEC DE RR E
28 1C He wumcnomaesyercsa |INC E RR H
29 1D He ucCIoJib3yeTcs |[DEC E RR L
30 1E He wucroJbsyercsg |LD E,N RR (HL)
31 1F He wmcnonbsyercsa |RRA RR A
32 20 npobes JR NZ, S SLA B
33 21 ! LD HL,NN SLA C
34 22 " LD (NN),HL| SLA D
35 23 # INC HL SLA E
36 24 5 INC H SLA H

*MIpuMedanme: CUMBOMNH 6...23 B BENMCHKe BHINIONHAKT POJb

YIIPAaBJIAKIIMX KOIOB HOJIA IIedaTM Ha 3KpPpaHe.




Kon CrMBOJI A CCEMBIEP

Hecar. |llecTHan. B BEMCHUKE - [Tocne CB I[Tocyie ED

37 25 % DEC H SLA L

38 26 & LD H,N SLA (HL)

39 27 ! DAA SLA A

40 28 ( JR 7,5 SRA B

41 29 ) ADD HL, HL SRA C

42 24 * LD HL, (NN) SRA D

43 2B + DEC HL SRA E

44 2C : INC L SRA H

45 2D _ DEC L SRA L

46 2E . LD L,N SRA HL

47 2F / CPL SRA A

48 30 0 JR NC, S

49 31 1 LD SP,NN

50 32 2 LD (NN),A

51 33 3 INC SP

52 34 4 INC (HL)

53 35 5 DEC (HL)

54 36 6 LD (HL),N

55 37 7 SCF

56 38 8 JR C,S SRL B

o 39 9 ADD HL,SP |SRL C

58 3A : LD A, (NN) SRL D

59 3B ; DEC SP SRL E

60 3C < INC A SRL H

6l 3D = DEC A SRL L

02 3E > LD A,N SRL (HL)

63 3F ? CCF SRL A

64 40 @ ID B,B BIT O,B IN B, (C)

65 41 A LD B,C BIT O,C ouT (C),B

06 42 B LD B,D BIT O,D SBC HL, BC

67 43 c LD B,E BIT O0,E LD (NN),BC

68 44 D LD B,H BIT O,H NEG

69 45 E LD B, L BIT O, L RETN

70 46 F LD B, (HL) BIT O, (HL) |IM O

71 47 G LD B,A BIT O0,A LD I,A

72 48 H LD C,B BIT 1,B IN C, (C)

73 49 I LD C,C BIT 1,C ouT (C),C

74 4A J LD C,D BIT 1,D ADC HL, BC

75 4B K LD C,E BIT 1,E LD BC, (NN)

76 4C L LD C,H BIT 1,H

77 4D M LD C,L BIT 1,L RETI

78 4F N LD C, (HL) BIT 1, (HL)

|
W




Kon CHMBOJI ACCEMBIETP

HecarT. |llecTHAaL. B BEJCUKE - I[locsie CB [locsme ED
79 4F O LD C,A BIT 1,A LD R,A
80 50 P LD D,B BIT 2,B IN D, (C)
81 51 Q LD D,C BIT 2,C ouT (C),D
82 52 R LD D,D BIT 2,D SBRC HL,DE
83 53 S LD D,E BIT 2,E LD (NN),DE
84 54 T LD D,H BIT 2,H
85 55 U LD D,L BIT 2,L
86 56 \% LD D, (HL) BIT 2, (HL) [IM 1
87 57 W LD DA BIT Z2,A LD A, I
88 58 X LD E,B BIT 3,B IN E, (C)
89 59 Y LD E,C BIT 3,C ouT (C),E
90 5A Z LD E,D BIT 3,D ADC HL,DE
91 5B [ LD E,E BIT 3,E LD DE, (NN)
92 5C / LD E,H BIT 3,H
93 5D ] LD E,L BIT 3,L
94 5E “e LD E, (HL) BIT 3, (HL) [IM 2
95 5F _ LD E,A BIT 3,A LD A,R BC
96 60 “e LD H,B BIT 4,B IN H, (C)
97 6l a LD H,C BIT 4,C ouT (C),H
98 62 b LD H,D BIT 4,D SBC HL, HL
99 63 C LD H,E BIT 4,E LD (NN),HL
100 o4 d LD H,H BIT 4,H
101 65 e LD H,L BIT 4,L
102 66 £ LD H, (HL) BIT 4, (HL)
103 67 g LD H,A BIT 4,A RRD
104 68 h LD L,B BIT 5,B IN L, (C)
105 69 i LD L,C BIT 5,C ouT (C),L
106 6A 7 LD L,D BIT 5,D ADC HL,HL
107 6B k LD L,EHL) BIT 5,E LD HL, (NN)
108 6C 1 LD L,H BIT 5,H
109 6D m LD L,L BIT 5,L
110 6E n LD L, (HL) BIT 5, (HL)
111 6F o) LD L,A BIT 5,A RLD
112 70 P LD (HL),B |BIT 6,B IN F, (C)
113 71 q LD (HL),C |BIT 6,C
114 72 r LD (HL),D |BIT 6,D SBC HL, SP
115 73 s LD (HL),E |BIT 6,E LD (NN),SP
116 74 t LD (HL),H |BIT 6,H
117 75 u LD (HL),L |BIT 6,L
118 76 v HALT BIT 6, (HL)
119 77 W LD (HL),A |BIT 6,A
120 78 X LD A,B BIT 7,B IN A, (C)




Kon CHMBOJI ACCEMBIETP

HecarT. |llecTHAL. B BEWCUKE . I[locysie CB [locsie ED

121 79 Y LD A,C BIT 7,C ouT (C),A

122 TA z LD A,D BIT 7,D ADC HL,SP

123 7B { LD A,E BIT 7,E LD (SP),NN

124 7C . LD A,H BIT 7,H

125 7D } LD A,L BIT 7,L

126 TE . LD A, (HL) BIT 7, (HL)

127 TF B LD A,A BIT 7,A

128 80 “e ADD A,B RES 0,B

129 81 “e ADD A,C RES 0O,C

130 82 I ADD A,D RES 0,D

131 83 A ADD A,E RES O,E

132 84 S ADD A,H RES 0,H

133 85 “ e ADD A,L RES 0O, L

134 86 “e ADD A, (HL) |RES 0, (HL)

135 87 e ADD A,A RES 0,A

136 88 e ADC A,B RES 1,B

137 89 e ADC A,C RES 1,C

138 8A e ADC A,D RES 1,D

139 8B “e ADC A,E RES 1,E

140 8C ce ADC A,H RES 1,H

141 8D “ e ADC A,L RES 1,L

142 8E “ e ADC A, (HL) |[RES 1, (HL)

143 8F “ e ADC A,A,D |RES 1,A

144 90 rpad. (A) |SUB B RES 2,B

145 91 rpad. (B) |SUB C RES 2,C

146 92 rpad. (C)|[suB D RES 2,D

147 93 rpad. (D) [SUB E RES 2,E

148 94 rpad. (E) |SUB H RES Z2,H

149 95 rpad. (F) |SUB L RES 2,L

150 96 rpad. (G) |SUB (HL) RES 2, (HL)

151 97 rpad. (H) |SUB A RES 2,A

152 98 Trpad. (I)|SBC A,B RES 3,B

153 99 Trpad. (J) |SBC A,C RES 3,C

154 9A Trpad. (K) |SBC A,D RES 3,D

155 9B rpad. (L) |[SBC A,E RES 3,E

156 9C rpad. (M) [SBC A,H RES 3,H

157 9D rpad. (N) |SBC A,L RES 3,L

158 9E rpad. (O) |SBC A, (HL) |[RES 3, (HL)

159 9F rpad. (P) [SBC A,A RES 3,A

160 AO rpad. (Q) |AND B RES 4,B

lel Al rpad. (R) |AND C RES 4,C

le2 AZ Tpad. (S) |AND D RES 4,D




Kon CuMBOJI ACCEMGBIEP
HecarT. |llecTHan. B BENMCHK - [locye CB [locynie ED

163 A3 rpadmueckoe (T) |AND E RES 4,E
164 A4 rpadmuueckoe (U) |AND H RES 4,H
165 AS RND AND L RES 4,L
166 A6 INKEYS AND (HL) RES 4, (HL)
167 A7 PI AND A RES 4,A
168 A8 FN XOR B RES 5,B LDD
169 A9 POINT XOR C RES 5,C CPD
170 AA SCREENS XOR D RES 5,D IND
171 AB ATTR XOR E RES 5,E OuUTD
172 AC AT XOR H RES 5,H
173 AD TAB XOR L RES 5,L
174 AE VALS XOR (HL) RES 5, (HL)
175 AF CODE XOR A RES 5,A
176 BO VAL OR B RES 6,B LDIR
177 Bl LEN OR C RES 6,C CPIR
178 B2 SIN OR D RES 6,D INIR
179 B3 cos OR E RES 6,E OTIR
180 B4 TAN OR H RES 6,H
181 B5 ASN OR L RES 6,L
182 B6 ACS OR (HL) RES 6, (HL)
183 B7 ATN OR A RES 6,A
184 B8 LN CP B RES 7,B LDDR
185 B9 EXP Cp C RES 7,C CPDR
186 BA INT CP D RES 7,D INDR
187 BB SQR CP E RES 7,E OTDR
188 BC SGN CP H RES 7,H
189 BD ABS CP L RES 7,L
190 BE PEEK CP (HL) RES 7, (HL)
191 BF IN CP A RES 7,A
192 CcO USR RET NZ SET 0,B
193 Ccl STRS POP BC SET O,C
194 cz CHRS JP NZ,NN SET 0,D
195 C3 NOT JP NN SET 0,E
196 c4 BIN CALL NZ,NN|SET O,H
197 C5 OR PUSH BC SET O, L
198 of3) AND ADD A, N SET 0O, (HL)
199 o <== RST O SET 0,A
200 c8 >== RET 2 SET 1,B
201 C9 <> RET SET 1,C
202 CA LINE JP Z,NN SET 1,D
203 CB THEN SET 1,E
204 cC TO CALL Z,NN |SET 1,H




Kon CHMMBOJI ACCEMBIETP
HecarT. |llecTHAaL. B BEJCUK - [Iocse CB [Iocyie ED
205 CD STEP CALL NN SET 1,L
206 CE DEF FN ADC A,N SET 1, (HL)
207 CF CAT RST 8 SET 1,A
208 DO FORMAT RET NC SET 2,B
209 D1 MOVE POP DE SET 2,C
210 D2 ERASE JP NC, NN SET 2,D
211 D3 OPEN# ouT (N),A |[SET 2,E
212 D4 CLOSE# CALL NC,NN|SET 2,H
213 D5 MERGE PUSH DE SET 2,L
214 D6 VERIFY SUB N SET 2, (HL)
215 D7 BEEP RST 10 SET 2,A
216 D8 CIRCLE RET C SET 3,B
217 D9 INK EXX SET 3,C
218 DA PAPER JP C,NN SET 3,D
219 DB FLASH IN A, (N) SET 3,E
220 DC BRIGHT CALL C,NN |SET 3,H
221 DD INVERSE [lpemmecTByeT onepalUusaM, B KO-
TOPBEIX BMecCcTO permcTpa HL yda-
crByeT IX.|SET 3,L
222 DE OVER SBC A, N SET 3, (HL)
223 DF OUT RST 18 SET 3,A
224 EO LPRINT RET PO SET 4,B
225 El LLIST POP HL SET 4,C
226 E2 STOP JP PO,NN SET 4,D
2277 E3 READ EX(SP),HL |[SET 4,E
228 E4 DATA CALL PO,NN|SET 4,H
229 E5 RESTORE PUSH HL SET 4,L
230 E6 NEW AND N SET 4, (HL)
231 E7 BORDER RST 20 SET 4,A
232 ES8 CONTINUE RET PE SET 5,B
233 E9 DIM JP (HL) SET 5,C
234 EA REM JP PE, NN SET 5,D
235 EB FOR EX DE, HL SET 5,E
236 EC GO TO CALL PE,NN|SET 5,H
237 ED GO SUB SET 5,L
238 EE INPUT XOR N SET 5, (HL)
239 EF LOAD RST 28 SET 5,A
240 FO LIST RET P SET 6,B
241 Fl LET POP AF SET 6,C
242 F2 PAUSE JP P,NN SET 6,D
243 F3 NEXT DI SET 6,E
244 F4 POKE CALL P,NN [SET 6,H
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245 F5 PRINT PUSH AF SET 6,L

246 F6 PLOT OR N SET 6, (HL)

247 E7 RUN RST 30 SET 6,A

248 F8 SAVE RET M SET 7,B

249 F9 RANDOMIZE LD SP,HL SET 7,C

250 FA IF JP M, NN SET 7,D

251 FB CLS EI SET 7,E

252 FC DRAW CALL M,NN |[SET 7,

253 ED CLEAR [IpenmmwecTByeT olepalMsaM C pelu-—

crpoM IY. |SET 7,L
254 FE RETURN CP N SET 7, (HL)
255 FE COPY RST 38 SET 7,A




I[pyrne MOH pabOTHI MOXKHO CKA4aTh 3ACCh:

Anpekc nck

Google Drive

byny pan suners Bac B 9ucie noaAnuCIUKOB:

3 YouTube




