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NPEAUCNOBUE

[epconanbapie IBM (II9BM) — HOBOe MOKOJIEHME BHIMMCIIUTENBHBIX CPENICTB,
MOLIHbIH (HAKTOp YCKOpPEHHs HayuHO-TeXHHYeckoro mporpecca. Ceiiuac y Hac B
cTpate napk IT9BM (oTeuecTBeHHBIX M 3apybexHpix) GbicTpo pacter. OcBOEHO
CepuiiHoe MPOU3BOACTBO OBITOBBIX, LIKOJNBHBIX M NpodeccHoHanbHbix [I9BM.
WHTeHCHBHO pa3BMBaeTCA UX HporpamMMHoe obecneueHue. OpgHako pa3HOOOpa-
3ue HaxoAAwmXcsi B noiab3oBanuu [I9BM u Bepcuit Beficika — OCHOBHOIO f3bl-
Ka nporpammupoBaHusa [I9BM — sarpynHser 3¢b¢bexTHBHOEe HX NpHMEHEeHHe.
Jlo cMX Mop Majio OTeueCcTBEHHOH JIMTepaTyphl IO NPUKJIAHOMY IPOrPaMMHO-
My obecneuenuto [I19BM u ux koHkpetHOMy mpuMeHeHuio. [losaTtomy nmpokxo
NpaKTUKYeICA MepeBOJ NMporpaMMm c OgHOM Bepcuu beiicuka Ha fapyryio, 3a-
TPYIHEHHBIH OTCYTCTBMEM OIMCAHHI MHOTHX €ro COBpPeMEHHbIX Bepcuil. Omican-
Hble B nyreparype [1,16 — 18] Bepcum Beiicuka, xpome Bepcuu [I3BM PC dup-
Msl IBM [53, 57], HemoCTaTOUHO yuMThIBalOT BO3MOXHOCTH [I9BM.

JlaHHasi KHMIa YaCTMYHO yCTpaHseT 3TOT mpoben. B Heit mapannensHo pac-
CMaTpuBaeTcs psj Bepcuil s3bika BedCHK [JIA pasiIMYHBIX OTEUeCTBEHHBIX M
3apy6Gexusix [I9BM (dnextponuka [13-28, IBK-2M, IBK-3, EC-1840, ZX-Spec-
trum, QL, MSX, IBM PC u gp.) . Omicanbl KOMaH[bI, O3BOJISIOIINE PETHU30-
BaTth Ha Beiicuke cTpykTypHOE IporpaMMHpOBaHHE, CIIOXHbIE GYHKIMH 0oGpa-
60TKH CHMBOJIBHON MHGbOpMAIMHU, yTpaBIeHHE Pa3iIMUHbIM TNepudepHiiHbIM
oBopynoBanueM. OcoGoe BHUMaHue yeneHO LBeTHO# rpaduxe I19BM: 3apa-
HUIO TOYEK, OTPE3KOB, NMPAMBIX U YT, IOCTPOEHHI0 OKPYXHOCTEH M JJUIUICOB,
M3MEHEHMI0 LIPUPTOB, CO3MIaHMI0 rpaduuecKux 3nemeHToB (rpadeM) u oGpa-
30B (cmpaiiToB) . PaccMaTpuBaioTcsi KOMaHpl IMHAMHYECKOH rpadukH, Mo3Bo-
JISA0IMe [T0NTyYaTh NOABHXKHbIE W30GpaKeHHs (MalMHHbIE (GUIBMBI) , U OCHOB-
Hbl€ IPUEMBI MIOCTPOEHHSA CIIOXHBIX QHUIYp HAa IUIOCKOCTH M B aKCOHOMETPHH.
OrmicaHbl KOMaH[Ipl CHHTE32 3BYKOB.

IMockonbky obmactu npumeHeHus [I9BM Becbma oGuUIMpHBI, KHMTA He Ipe-
TEHIOyeT Ha UX HMCueplbiBaioiee omucaHue. OHa OTPaKaeT JIUILb JIMUHbBIA OIMBIT
npumenenust [I9BM aBTOpOM Npy pellieHMHM psifia HayUHO-TEXHHYECKHMX M UHKe-
HEPHBIX 3a/iau. B OT/IMuMe OT paHee M3aHHOM KHUTH aBTopa [1] riaBHOE BHHMa-
HHE Y[IEJIEHO COBMECTHOMY HCIOJIb30BaHHMI0 BBIMMCIIMTEIIBHBIX M I'PadHUECKHUX
Bo3MmoxkHocten [I9BM.

B kumre mpueegeHo oxono 160 mporpamm, OTIaXEHHBIX Ha Pa3jIMUHBIX
II9BM. 310 ¥ mpocTbie HpPOrpaMMbl, WUIOCTPHPYIOLIHE Pa3JIMYHbIE IPUEMBI
NpOrpaMMHPOBaHHs, M [OCTATOUHO CJIOXKHBIE 3aBepIleHHbIE IPOrpaMMbl IIO-
CTpOeHUs IpadMKOB NMPOU3BOJIBHBIX QYHKIMIA, HX aNNPOKCHMAlMH, pacueTa U
MOJIEJIMPOBAHUA TOMONOTMUYECKH 33[aHHBIX JIMHEHHBIX M HENMHEHHBIX CXEM,
' CHEeKTPaJIbHOIO aHanmM3a Y Op. B 3TMX mporpaMmax NpeqycCMOTpPeH BBIBOJ, pe-
3yJIbTaTOB B YHCJIOBOH M rpaduueckoit popme.



I'naBa 1
OBIWMUE CBEAEHUA O NEPCOHAJSBbHLIX 3BM

1.1. HASHAYEHHUE

Mepconanshsie IBM B oTnnue oT “Gonbumx” IBM u naxke MUHKH-OBM opHeHTHPOBaHEI
Ha paboTy c ofHMUM nonb3oBaTeneM. [loaToMy HHOrAa UX Ha3bBalOT IBM MHOUBHYanbHOTO
noJib3oBanus. PaGora none3oBarens ¢ [I9BM npoucxomuT B OManoroBOM pexHMe, UMeeTCs
BO3MOXHOCTh BBIBOla CaMoO# pa3HooGpa3HOi MHMOpMalMH, YUCIIOBOH, TaGNIUUHON U TIpa-
¢uuecKoit.

CoBpemeHHble [I9BM cniocoGHBI CHHTE3HpPOBAaTh CIIOXHBIE 3BYKH, B TOM YMCIle U YeJIo-
BEYeCKYIo peub. Yxe paspaGoranei [I9BM, ynpaBnsemsle ronocom. HempepbiBHO yiywua-
10TcA rpadpuueckre Bo3moxkHoctu [I3BM. IIpakTuuecku Bce coBpeMeHHble [I3BM cnioco6HbI
CO3[1aBaTh CJIOXKHbIE, B TOM YMCJle IMHAMHYeCKHe MHOTOLBeTHbIe M306paXKeHUs!, YTo NMO3BO-
JISIeT MCIONIb30BaTh HX A CO3MAHUA MALIMHHBIX GUIIBMOB, CIIOXKHBIX UID, 71 pa3paGoTKH
06yyaloIuX Nporpamm.

CBsa3b [I3BM ¢ KpynHBIMH BBIMMCIIMTENIBHBIMH LEHTpaMH oGecneuuBaeT MOJIb30BATENIO
NpaKTHYECKH HeorpaHMYeHHBbIH HocTyn K mo6oit uHpopmauuu. OH MoxeTr 3arpeGoBaTh y
TAKOTO LIEHTpa CIpaBOYHbIe JaHHble, HEOOXOMMMBle IS cBoelt paGoThl, KaTajJlord passuy-
HBIX M3[eNMH, HyXHble POrpaMMBl, CHPaBKH O CIOPTHBHBIX M 3PeSIMILHBIX MePONPUATHAX
HT.O.

YyeHble, HHXKEHEPBI U CTYAEHTBI MOTYT NpuMeHATh [I9BM nis HayuHO-TeXHMYECKHUX H
HMHXXEHEPHBIX PacyeTOB, MaTEMAaTHYeCKOTO MOMEMPOBAHHUSA CIOXHBIX OOGBLEKTOB M CHUCTEM.
M3BM 1KPOKO NPUMEHSIOTCS IS YN paBJieHHs NPOMBILUIEHHBIMH Po6GOTaMH, KOHTPOJIEHO-
H3MEPUTENBHBIMA KOMIUIEKCAMH M CTaHKaMH ¢ NMPOrpaMMHBIM ynpaBjieHueM. Beuka pone
TI3BM B oGpa3zoBaHHH.

IepcoHaneipie IBM — TexHHueckMe yCTPOHCTBa MOMIMHHO MaCCOBOIO NPUMEHEHHS,
NO3TOMY OHH HOJIXKHBI OTBEYATh psAAY Tpe GOBaHMH, IaBHbIE U3 HUX:

OpHeHTauMs Ha paGoTy C ONHMM INOJIb30BaTeleM B peXXHMe Auajiora (MHTEepaKTHBHBIA
PEXHM) §

HHU3Kasi CTOMMOCTb, No3BoNsoIas npuo6perats [19BM oTAeNEHBIM NMOJIB30BATENISAM MIIH
HeGOMBILINM OpPraHU3aLHUsiaM;

BBICOKAsA HaJeXHOCTb, TEXHOJIOTHYHOCTh H PEMOHTONPUIONHOCTE, MPOCTOTa 3KCIUIya-
TalWNH;

Mangle raGapuTHble pa3Mepbl H Macca, obecneunBaioolme pa3MeleHue [I9BM Ha paGo-
yeM CTojle (WJIM B mopTdesie U Oaxke B KapMaHe) ;

LWIHPOKHe (YHKIMOHANBHEIE BO3MOXHOCTH, B YACTHOCTH NPOrPaMMMPOBaHUE XOTH Gbl
Ha OIHOM BCTPOEHHOM B CHCTEMY 53bIKe BBICOKOIO ypoBHs (06brHO 3T0 Be#cuk);

pabora ¢ o6mmpHBIM nNepudepuHHBIM 0GOpynOBaHMEM — MMCIUIEEM, NEYATAIOLUMH
ycTpoiicTBaMH  (IIpUHTEpaMK), TrpadomoCTpoMTeNsiMH, IUIaHILETaMH Ajid BBola rpadu-
yecKo# HHOpMALIUH, TeNlePOHHBIMH aKY CTHYCCKHMH MOJIEMaMH U JIp.;

OpHEHTALMA Ha pellleHHe CAMOro IIMPOKOro Kpyra 3afay.

CoBpeMeHHble [IDBM B 3HauMTeNbHON Mepe ymOBJIETBOPSIOT BCEM 3THM TpeGOBaHMAM.
OHM NOCTeNEHHO CTaHOBSATCA CTOJMb XKe MPHBBIYHBIM NpeAMeTOM obuxona, Kak TeniedoH u
TeNeBH30D.
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1.2. CTPYKTYPA U COCTAB OBOPYAOBAHUA

OcHoBHbIMH y3namu [19BM SABNAIOTCS MUK pPONpPOLECCOp, ONEePaTHBHOE 3allOoMUHAKLIEe
YCTpPOICTBO, NMOCTOSHHOE 3allOMHHAoLIee YCTPONHCTBO M CpefIcTBa 1S MOAKIIIOYEHUS 1€ pH-
depuitHoro o6opynoBaHusi. Bce 3TH y3/1bl BbINOJHEHbI Ha GONBIIMX UHTErPayibHbIX MHKpPO-
cxemax (BUC), uro u obGecrneunBaeT BBICOKYI0O HapgexHocTbh [I9BM, manble ra6aputHble
pa3Mepbl, Maccy U CTOMMOCTb.

Muxkponpoyeccop (MII) — ycrpoicTBO [J151 BHINOJIHEHUS OCHOBHBIX JIOTHYECKUX H apud-
MeTHuecKuX onepauuii. MIT o6meHuBaeTcss HHpopMaLKeRt ¢ ocTalbHbIMH y3mamu [I9BM c
NOMOUIbIO TpeX LIMH: afpecoB, JAaHHbIX W ynpaBiieHud. [lo wmHe agpecoB MII nepepaet
uHpOpPMaLMI0 O TOM, KaKoe U3 YyCTPOMCTB B HaHHBIH MoMeHT paboraer ¢ HuUM (T.e. al-
pec ycrpoiicrBa) . [lo mByXCTOpoHHell WIMHe JaHHBIX NepenaloTcsd maHHbic or MIT x pgpy-
TMM ycTpoicTBaM WM oT HuX K MII. HakoHeu, 1uMHa ynpaBiieHHs OCYIIECTBIIseT Iepe-
Jayy CMTHaJlloB yIipaBrieHus, obecrmeunBasi paboTy BceX yCTPOHCTB B OIlpefejiecHHOM IO-
psnKe.

BaxHpiM napamerpom MII ABnsiercss pa3psOHOCTh LIMHBL JAHHBIX (MM NPOCTO paspsii-
Hocth MID). Ipocreie [19BM uMmeloT 8-paspsigHble MHUKpompoueccopbl (HanmpuMep, K580,
8080, 280), 6onee cnoxHble — 16- u maxe 32-paspsigHble. Yem Bhiie paspsgHocTk MIT,
TeM NMpOU3BOAMTENBHee, ObicTpee OH paGoTaer. CKOpPOCTh BBINOJIHEHHA OMNEpauui 3aBUCHUT
TaK>Xe OT TakToBoif yacroTel MII (ot 1 mo ~ 30 MI'.).

IocrosmHoe 3amomuHaloulee ycrpoiictBo (T13Y) cnyxur mwisd XpaHeHMsT MHKpONpO-
rpaMM OCHOBHBIX onepauuii [I9BM. B uactHocti, B [13Y uacro XpaHuTCsS MHTEpIIpeTATOp
SI3bIKa BBICOKOTO ypOBHs, Hanpumep Beiicuka. UHdopmaiusa B [13Y xpaHutcsa BeuHo”.
Opnako y mHorux [1OBM II3Y MoxeT 3aMeHATHCS, HanpUMep, C LEJIbiO CMEHBI A3bIKOB
NporpaMMHpPOBaHus, nepeopreHTauuu [1DBM Ha pelueHue HOBBIX 3ajay M T.A. BoamoxHo
noakmoyeHue BHelHux I13Y.

Oneparugnoe 3anomuHawwee ycrpoiicrgo (O3Y) cnyXMT ans XpaHeHUsl pas3iMuHOM
orniepaTHBHOHN (T.e. cMeHsieMoO# Mo xony pa6oThl) MHGOpMaUMU. ITO MOTYT GbITH POrpaMm-
MBI, MaCCUBBI YMcell, KOObl TeKCTOB U T.HO. B oTimuume ot I[13Y copepxumoe O3Y meHsieTcs.

BaxkupiM napamerpom MII siBnsieTcst Mak cUManbHbIl 06beM anpecyemoit namati. O Hem
MOXHO CyJMTb 10 MaKCHMAaJIbHOMY ajipecy, 3aBUCSAILEMY OT YMCNa pa3psAnoB M LIMHBI af-
pecoB. O6BIYHO MaKCHMAaNBHEIH afpec paBeH 2" — 1, roe BbIYMTaHHe | CBA3aHO C TeM, YTO
ajipeca NpUHATO HauuHaTh ¢ 0, Hanipumep MII c 16-pa3psanHO# LMHOM aipecoB HMeeT MaK-
cHManbHbIi afpec 2'¢ — 1 =65 535.

K MII MoryT nogkmou4aThCs JeCATKH U [IaXKe COTHH pa3HOOGpa3HbIX BHELUHUX YCTPONHCTB
(HeKOTOphbIe M3 HUX YKa3aHBI HHXKeE) .

Ins pacuMpeHus: QyHKUHMOHANBHBIX BO3MOdXHOCTelt [19BM ucnonesyercs nepudepuii-
Hoe o6opynoBaHHe — pononHUTenbHble 6noku M3V 1 O3Y, BHewHHe HaKoNMUTENM HHGOP-
MalMu ¥ [pyTHe YCTpoicTBa, KOTOphble noakioyaioTcs K [19BM nubo mpsmo uepe3 KaHa-
Jibl BBO[1a-BEIBOJIA, JIHGO C MOMOLLBIO CTIELIHaNIBHBIX KOHTPOJIJIEpOB U UHTepdelicoB.

Kontponnep — ycTpoiCTBO yIpaB/ieHH S BHEWUHUMHU YycTpokictBamu [I9BM.
Hurepgeiic — coOBOKYNMHOCTb amMapaTHBIX M NPOTPaMMHEIX CPEACTB, 06€CreuMBaloILMX
B3aWMoOJIeH CTBHe NepHdepHitHbix ycrpoitcrB ¢ [I3BM.

Iinsa pyunoro BBoga uHpopmauuu B [19BM u YIpPaBIIeHUSI €10 CIIY>XKUT KAQGUWHbLU
nyasT. Pacnonoxenue GonbLIMHCTBAa KiaBHi mynbra [19BM o6bIuHO Takoe e, KakK y Nu-
WYX MaUIMHOK. KaXkapiit ciMBON, BBOAMMEBIIA C NyJibTa, MMeeT Kof. Komsl TOCTUPOBaHbI
(sanpumep, KOH-8 B CCCP unu ASCII 3a py6Gexom). Y ormensibix [13BM uMeoTcst pac-
XOXJICHUA ¢ KOJaMH, peKOMEeHyeMbIMH craHpapTamu. Tak, ecnu y [13BM IBM PC pecs-
THUHBIH Koot 6ykBbl A o ASCII ecth wmano 65, 1o y I3BM Apple-II sToT Kom ecth wicno
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193. YacTto ¢ NMOMOLIBI0 OAHOW-ABYX KJIaBHMILI MOXHO BBOOAMTH KIlIOYeBhie cloBa beiicuka.
B wuHTepdelice KIABUIIHOTO IyJETa IpeayCMOTPeHbl Mepbl, NMpPeJOTBpall@ioliye HecTa-
6unbHoCTh (V’mpebe3r’) cpabaThbIBaHMA KIIaBHILL.

[Hucnaeii — ycrpoiictBo 0To6paxeHHs: HHPOPMaLIMH, Yallle BCeI'o Ha OCHOBE 3JIEKTPOHHO-
nyuyeBoit Tpy6ku (IJIT) mnM XUOKOKpHCTa/UIMuecKMH. B KauecTBe nucniies GBITOBBIX
IT3BM mmpoko ucnonesyiorcs TeneBu3opbl (TB), uepHo-Genble WM LBeTHble. 3HAKH ¢op-
MUpYIOTCsi B BHIe MaTpuubl (7X5, 8 X8 u T..4.). Paspeiualoiuas cnoco6HOCT AUCIUIEEB B
rpacuyeckom pexume oT 250 X250 no 1000 X 1000 3meMeHTOB H306paskeHUS.

CaMbl#i pacnpocCTpaHeHHBI HAKONKUTeNb HHGOPMaLMH — KacceTHbIH MarHuTodon (KM).
Ha xaccere MK-60 unu MK-90 nometuaercst po 0,4 — 2 M6Gaitt undopmaunu. Undopmauus
nepenaercs B BUIe (aiinia, comepikallero yCTaHOBOYHBIN curHain vyacrorodt f~ 1 kI'u u pu-
TenbHOCTHO 0,5 — 3 ¢, KOOBI 3arolIOBKa M OAaHHBIX. YCTaHOBOYHBINA CHUTHan o0ecneunBaeT
HAaCTpOMKY CHCTEMBbl aBTOMAaTHYeCKOW peTyJIMpoBKU ypoBHs (APY) marHurodona. Ilpu
CUMTBLIBAHMU (BOCIPOM3Be[IeHHH) YCTAaHOBOUYHBIM CHTHaN CIyXMT [ GbICTPOro Moucka
Hayana NporpaMMbl. BbieneHHble M3 3arojioBKa (aina Kombl HCIONB3YIOTCA A oToOpa-
JKeHHUs Ha 3KpaHe OMCIsless Ha3BaHUS (aitnia, ero TUIA, AJIMHBI B KOHTPOJS NMpPaBUIJIBHOCTH
3anMcd (HampuMep, [0 COBMAIEHUIO CyMMbl KOJOB B 3arojioBKe ¢aitna u B ero mnone).

IpuBepem pmanHble KacceTHoro mariutodona RQ-8100, creunanbHo npegHa3sHayeHHOI'O
ona paborel ¢ 6brroBeiMM [IDBM: monoca 3amMchiBaeMbIX M BOCIHPOM3BOAUMBIX YacTOT
100—-8000 I'u, ckopocTs ABMXXEHUS JIEHTHI 4,8 cM/ct2 %, YUCTIO JOPOXEeK — 2, BBIXOOHAS
moiHocth 0,7 BT, BxopmHoe HampspkeHHe (Ha MuKpodoHHOM Bxopme) 0,25 mB, Bpems
6bicTpoit nepemoTku 90 ¢ (s Kaccetbl MK-60), nutanue — 4 snemeHTa Tuna A316, ra-
GapuTHble pa3zmepsi 11,9 X4 X20,2 cm, macca 0,6 kr.

IpuHUMNMHaNBHBI HeOCTaTOK KacceTHOro MarHurodoHa — Gonbllioe Bpemsi NOMCKa
uHdOpMaLMHK, ee 3aMUCH M CYUTHIBaHUA. B npodeccHOoHanbHBIX KaCCeTHBIX HAKOIMMTENAX
9TOT He[OCTAaTOK YaCTHYHO YCTPaHIETCH yBelMYeHMeM YMClIa JOPOXKEK Ha JIeHTe OT 2 1O
7-10 ¥ BblgeNeHHeM CHCTEMBI yCKOpPEHHOTo NMoucka ¢aitnoB. OrpaHHyeHHOe MpUMeHeHHe
HALWIM MarHUTO(OHDI C KACCETOH THNa catridge — ¢ “GeCKOHEYHOH™ JIeHTOM B BHIE MET/IH.
Bpems monHo# 3arpysku nporpaMM B O3Y cocTaBisieT HeCKOJIBKO CeKYHO (IpOTHB He-
CKOJIBKMX MHHYT Y OGbIYHOTO KacCeTHOTO MarHUTo¢oHa) .

HauGonee ynoGeH BBHOY Majlloro BpeMeHM NOMCKa, 3alUCH U CYMTHIBAaHHA WHGOPMAUUH
(monu ceKyHABI) Haxkonureab Ha mazruTHblx ouckax (HMJI). UHdopMauus 3anMchiBaeT-
cs1 Ha TMOKMH MM XECTKU (THMa BHHYECTep) MAaTHUTHbIN gucK. ['MOKMe JMCKH CMEHHBIE,
3aKJIIOYEHBbI B 3alUMTHBIA YeXOJ WM KOHBEepPT, KOTOPBIH BCTaBlsAeTCA B llIe/Ib HAKOINHTENs,
MOC/le Yero OMCK 3aXBaThIBaeTCS L@AHIOM M BpallaeTcs 3JeKTPOMOTOPOM CO CKOPOCTHIO
okono 300 o6/MuH. 3anuch ¥ CUMTHIBaHHe NMPOU3BOOMTCS MarHMTHOM rojIOBKO#M, KOTOpas
6bicTpo (10 komaHze c [19BM) nepememaeTcs B paauanbHOM HamnpaBJIeHHH W YCTaHaBJIM-
BaeTCsl Ha 3alaHHYI0 NOpOXKY. Ha oGeux cropoHax muMcKa MX MOXET ObITh MO HECKOIb-
KHX OEeCATKOB.

IlMpOKO NpUMEHSIOTCA OMCKM auameTpoM 133 MM, Ha HuX nomemaerca go 500—
1000 KGailT uHpOpMauuu; SIBHa TeHOEHUMS K yMeHBIIEHMIO X AuaMeTpa (BABoe U Goib-
we) . XecTKue OMCKU HeCMEHHBIE, HO Ha HUX MOXHO nomecrutb go 10-500 M6ait uidop-
mauuu. OguH win aBa HMJI vacro BerpauBaloTcs B [I3BM. OnTuyeckue OHCKH C J1a3e pHBIM
CYMTHIBAaHMEM MO3BOJISIIOT HAaKAaIUIMBaTh Ha 2—3 mopsaka Gonbllle HHPOPMALIMH, YeM Mar-
HHUTHBIE.

ITpuntep (I1) — nevaTaiollee yCTPOHCTBO OJI CO3OaHMS KOMMN MPOrpamMM, HAHHBIX U
pe3ynbTaToB BhluMcieHuil. [leuaTh ocyluiecTBisieTCs NevaTalollleif FOMOBKOM (MIroJbuaToi,
LIApOBOM, TEPMHUECKOHN M T.[.) Ha OGbIMHOM WK chienHanbHoit 6ymare. B npuHTep BXxomut
ynpaBnsempit oT II9BM 3HakoreHepaTop, NMO3BOJISIOLMH peaiM30BaTh pa3JIMYHbIE THIIbI
wpudToB, u 6ydepHoe O3Y, obecneunBaioliiee BbIBOA MHGOPMALIMKM HA NeYaTh B TO BpeMs,
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korpa [13BM nepenuia K BhINOJHEHHIO HOBBIX HHCTPYKuuit. CkopocTh neyatd no 100—-200
CHMBOJIOB B CEKYHIy.

Iins BbLIBOAA BBICOKOKAUYECTBEHHBIX TIpadHuecKHX H306pakeHMH NPHMEHSIOT epadhio-
nocrpoureau (T'TI). OHu co3maloT u3oGpakeHHe He MO TOYKAM, a IUTABHBIMH JIHHHSIMH, 1O-
JlyyaeMbIMH NepeMellleHHeM pHCYIOiliel TOJIOBKH, BBIIONHEHHOH B BHIE IIAPHKOBOMH PyUKH
WM pyyKkH ¢ uyepHwiamu. I'padonocrpouTeny, HMelolMe aBTOMaTHYeCKH CMEHHbIe T'OJIOB-
KM C Pa3HbIM LBETOM YePHHJI MJIM NACThI, MO3BOJIAIOT CO3MABAaTh lBeTHLIe rpaduku. Paspe-
wraloniasi cnocoGHocTh rpagonocrpoutenedi Bbicokas — 0,025 — 0,1 MM, norpemHocTs 3a-
paHust koopouHar 0,2 — 1% u ckopocrs nocrpoenust rpadpuxon 2 —50 cm/c. KavecrBo no-
CTpOeHHs IpapHKOB y HUX BhILIE, YeM Y IPHHTEPOB.

Mepconaneibie IBM MoryT ucnosnb3oBaThesi i oO6paGoTku rpaduueckoit uadpopma-
MM, BBOIMMO# npsAMo ¢ rpaduka wiM pucyHka. Jns npeo6pa3oBaHHs KOOPAMHAT TOYEK
rpajguka B curHansl, BBoogumbie B [19BM, npHMeHsIOT cneumnalnbHble epaduvecKue naak-
wersl. Bops no rpaduky Ha IuiaHueTe HeGONBILOIN NaTOYKOR-IATYMKOM, MOXKHO BBOAMTH
naHHble o rpadpuxke B [I9BM.

Jins onpepeneHusi KOOPAMHAT TOYKH IpadpMKa Ha 3KpaHe OHMCIVIes CIIYy)XHT C6eTO80u
Kapanoaw, ¢ MOMOLIKO KOTOPOTO MOJIb30BaTeNlb MOXeET 3afaTh TOYKY, NPSAMYIO, KpPHBYIO
JIMHHIO, MX LIBET, CTHPAaTh JIMHMM M PeNAaKTHPOBATh M300pakeHHs] — PHCOBaTh rpadMK Ha
3KpaHe OMCIUIES.

"Mblwub’’ — TaK Ha3bIBalOT HeGOJNBILYIO, EHCTBUTENBHO MOX0XYI0O HA MBILIKY KOpoGou-
Ky, cHaGXeHHy10 NOBOPOTHbIMH JATYHKAMH, peaTHpyIOILMMH Ha Ile peMellieHHe ee 1o Jio 60#
IUIOCKON MOBEPXHOCTH (Hampumep, cronia). JlaTuyukd BbIpaGaThIBAaIOT CHUTHAJIbI, KOTOPbIe
NPH HAXKATHM CNELHANIBHBIX KHOMOK nepenaioTcs B [I3BM u ucnone3yorcs wis ynpasjieHus
OBHXXEHMEM Ha 3KpaHe OHUCIUless Kypcopa, KOTOpbIH MOBTOPSeT NMyTh ~MBIUK’ B TOM WIH
HHOM Maclurtabe, yka3biBaeT Ha Kakoe-Tu6o u3obGpakeHue u T.n. Co3pansl [13BM, Hanpu-
mep Lisa u Macintosh ¢upmsr Apple (CILIA) [10] , BCS MIEOJIOTHSA YNpaBJleHHs] KOTOPHIMHU
Ga3upyeTcss Ha mpuMeHeHMM “Mbluk”. Y Takux [I9BM MoxeT He GbITh NMPUBBIYHOTO KIla-
BHILIHOTO nynbTa. ”MeHo”” komana [19BM nosBnsercs Ha skpaHe auciwies. HyxHylo rpyn-
My KOMaHI WIH OTHeNbHYI0 KOMaHAy BBIGHpAlOT, YKa3aB Ha Hee MapKepoM, MepeaBUrae-
MBIM C NOMOLUKO “Mbiuu”. “MbIb” ucnonssyercs U wiA BBoda B [1IBM rpaduueckoit
HHGpOopMaLHH.

Muorue [13BM mMoryT cospaBaTh pa3finyHble 3BYKOBble CMTHanbl. Jig HX BOCIpOH3Be-
MeHUs CIIYXHT 2pOMK02080puTend, OH 4acTo BcrpauBaetTcs nmpsiMo B [I9BM. 3Hast HOTHI U
0COGEHHOCTH TNpPOrPaMMHPOBAHUA 3BYKOBBIX 3((eKTOB, MOXHO NUCATh MAIIUHHYIO
MY3BIKY’, CO3[aBaTh pa3fiHyHble 3ByKOBbIe 3((PEKTHI: ILETUOK KIIABHUILM, 3BYK BhICTpena
MJTM TPOMa H [iaXke HMHTHPOBATD Y€JIOBEYECKYIO peyb.

Hns csasu [I9BM c BbIYMCIMTENBHBIMH LIEHTpaMH Yepe3 OGbIuHble TesieOHHbIE JTMHUH
CIY>KaT aKycruyeckue mooemst (AM). OHH cofepkaT 3ByKOBOH M3JyuaTesib, 10 ChUTAIOILIUH
CHUTHall B MUKPOQOH TesleoHHON TpyOKH M MUKpPOdOH, BOCIPUHUMAIOLIMA 3BYK TpyOKH,
HMEIOT aKyCTHYeCKUIt KOHTaKT c TesiepOHHOH TpyOKoit, cHATOH c TenecOHHOTO anmnapara.
B cocraB AM BXOHST TaAKiKe yCWIHTEIH H Npeo6pa3oBaTesld aHAJIOrOBbIX CUTHANOB B LH(p-
pOBBIe.

1.3. TEXHUYECKUNE XAPAKTEPUCTUKH

K OCHOBHBIM TeXHHYECKMM XapaKTepucrukam [19BM OTHOCATCS : pa3psyIHOCTb MITH THI
MUK porpoueccépa, emkocrb [13Y u O3Y, unciio cTpok U 3HAKOB B CTPOKE, HHOHLMPYEeMBIX
nMcriieeM, rabapuTHele pa3mepbl, Macca M HaGop nepudepuiiHbIX ycTPOHCTB. ITH Xapak-
TePUCTHKH 3aBUCAT OT Ha3HaueHUs [IDBM M UX KOHCTPYKTHBHOIO MCIOJIHeHHs. B 3aBucu-
MOCTH OT MOC/IEAHET0 MOXHO BbIEJIMTh P XapaKTepHbIX rpynn [19BM.



Kapmannvie II19BM (Pocket Computers), BKiiouass MHKPOKAaJbKYJIATODPHI, MpOrpaM-
MHpyeMble Ha s3bIke BeHCHK, UMEIOT BechbMa Mallble raGapuTHble pa3Mephl M Maccy. Bce
OHH CHaGXeHBI XHIKOKpPHCTANIMYeCKMM HHOuKaTopom (KKHW) Ha 1-8 crpok u 12-26
3HaKOB B CTpOKe. ABTOHOMHOe NHTaHHe OT GaTapeit M oueHb Manas (QOJIM MMIIMBATT)
norpe6nsieMas MOLIHOCT MO3BOMSIOT 3KCIUTyaTHpoBaTh Takue II9BM B Teuenue 1-2 ner,
He MeHss GaTtapeu, XpaHs [aHHbIe M MPOTPaMMBI IPH OTKJIIOYEHHOM NUTaHHH (HO OHO OCTa-
€TCsl MOOKITIoYEHHBIM K 03Y).

Kak BuaHo u3 1a6n. 1.1, coBpemenHble KapMatHble [I9BM umeror I13Y u O3V nosons-
HO GONEBLIOH eMKOCTH, IIO3TOMY MX MOXHO MCIOJIb30BaTh U1 pellieHHsA TOCTaTOYHO CIIOX-
HBIX PacueTHBIX H 9KOHOMMuYeCKHX 3apay. Hexorophle Takue [I9BM HMeOT BCTpOEHHBIE Ha-
KOMHUTENIX Ha MUKPOKAcceTaX M NMPHHTEPhl WIM MOTYT NMOOKJLIOYAThCA KaK BHELIHHe Yepe3
crieuManbible pa3bemsl. Hepenko kapmanHble [IDBM comepxar Gomnbllioe YHCIIO BCTPOEH-
HbiX B [13Y npuKnagHBIX NporpaMM (CTaTHCTHYECKHX PacieTOB, BLIUMCIIEHHS ClELMalIbHBIX
byuxumit, o6paGorku TaGnuu u T.4.). IMosromy emkocts II3Y MoxeT mocTHraTh coTeH
KHioGaiT.

Hopratuensie [I3BM (Portable Computers) oGbIMHO WMeIOT BHJ HeGOMNbLOH MHUuIyLIeH
MAaIMHKH, JIerKo MoMmeiaiotTcss B noprdene. HekoTopele Momenu uMeloT O3Y emMKoCTHIO
512-1024 K6aiit, Bcrpoentsie HMJI u o6uinpHbiit Habop nepudepuitHoro 06opynoBaHus;
B OTHENIBHLIX MOMEJNIAX NMpedycMoTpeH BcrpoeHHbINt npuHTep. XKKHW takux [19BM c Gonb-
UMM YUCIIOM 3JIEMEHTOB — OO0 512X256 u Bhmue — no3BonseT oTobpaxaTh go 16 —24
crpoku mo 80 3HAKOB B CTPOKe, a TaKdXXe MOJYyYaThb MOHOXPOMHBbIE I'padMKH C BBICOKHUM
paspewrenneM. II3BM 3Toro TMnma MoryT GbITh MOZKITIOYEHBI M K LBEeTHBIM muciuiesM. Ilu-
TalOTCA OHM M OT CeTH M oT GaTapeit (B MocliegHeM cilyyae BpeMsl Hellpe pbiBHO# paGoTeI coc-
TaBnseT oT 8 mo 24 u.) B Hacrosuee Bpemst [I9BM sroro knacca HHTEHCHBHO pa3BHBAIOT-
cs (Tabn. 1.2).

Bwirogvie unmu oomawnue (Home Computers) IT3BM, yacto BHINOJIHEHHBbIE B BUOe KJla-
BMLUHOTO MNyJIbTa, MOAKITIOYAIOTCA K BHELIHEMY IMCIUIEI0 HJIM LiBETHOMY TeJeBH30pYy, Kac-
ceTHOMy MarHuTOodoHy (wnd HMJI) u nmpuHTepy. B TaGn. 1.3 npuBeneHb! JaHHBIE OMHOMN U3
XapaKTepHBIX, Hauboliee pacrnpocTpaHeHHbIX U OeureBbIXx [IIBM storo xmacca ZX-Spect-
rum® (ee xapaxTepucrukm, 3a MCKITIOYeHMeM raGapHTHEIX Pa3MepoB, MAcCCHI M UMCTa KJla-
BHIL, aHaJIOTHYHBI ApyTo#t MaccoBo# mopenmu ZX-Spectrum) . Mopens ZX-Spectrum™ umeer
8-uBeTHYI0 rpaduKy.

Ta6nuua 1.1

XapaKTepHCTHKH KapMaHHBIX l'l3§M

XapaKTepuCTHKA Snek'rpoHu- PC-1245 PC-1500 T PC-1600 F_-HFJ 1B
xa MK-85 (Hewlett-
(ccep) (Sharp, SInouus) Packard,
CIIA)
PaspsipHocts MIT ; 16 8 8 8 4
Emxocrs, K6Gat: :
n3y 16 25 16 96 64/320
03y 2 2,2 3,5/19,5 16/80 16/33,5
Yucino cTpok/3Ha- 1/12 1/16 1/26 4/25 1/22
KkoB XKH

TaGaputHbie pasme- | 165X73X13 | 130X57X9| 195X86%22,5 | 195X86%22,5/190Xx98x13
pbl, MM

Macca, kr 0,15 0,1 0,375 0,39 0,34
Mepudepuitisie ycr- Hert KM, I KM, I1, ['Il, |KM, HMJ, I1,| KM, HM ],
poiicrsa AM I'f, AM I, T, AM
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XapaKTepHCTHKH NMOPTaTHBHBIX NIBM

Ta6bnuua 1.2

GAVILAN l

XapaKTepUCTHKa HP-110 5000G VADEM M-10
(Hewlett- (Sharp, :{(Osborn Com- |(Magirus Da- | (Olivetti,
Packard, Sinonus) | puter, CHIA) | tentechik, | Hramms)
CIIA) ‘ ®PI')
PaspsigHocTs MIT 16 16 : 16 16 8
Emxkocrts, KGaiiT:
n3y 384 196 16 8 32-64
o3y 272 128-256 | 128-512 96-288 8-32
Yucro cTpok/3HaKoB 16/80 8/80 16/80 16/80 8/40
XKH
Yucno aneMeHTOB 480/128 640/80 480/128 480/128 240/64
rpapHku . X
T'abaputHbie pasme- | 320X250%70 |326x305%88{312%229%121 {290%290x70300X210X50
pbl, MM :
Macca, xr 39 58 | 4,7 4 1,7
BcrpoenHoe 3Y 3Y Ha BUC | 3Y na LIMII, HIMI HIMJ, Her
BcerpoeHHblit pHHTep Her Het Her Ecrp Het
Ta6nuna 1.3
XapaxTepucTukH GbiToBbix [I9BM
XapaKTepucTuKa ! ; ZX-Spectrum* | I PC XT l Osborne PC | Macintosh | Apricot Xi
(Smclanr Rese-{  (IBM, (Osborne, (Apple, [|(Kwest, Be-
! arch Ltd,Be- | CHIA) CLIA) CIIA) nuKo6pu-
. nMKOBpUTa- l TaHUs)
' HMs) ;
T '
Paspapnocts MIT | 8 i 16 : 16 32 16
EMKocrb, KGaitr: ! i
n3y 16 | 64 - 64 -
o3y i 48 ! 128-640 256-512 128 512-896
YKo CTpoK/3HAaKOB | 22/32 I 25/80 ! 24/80 25/80 25/80
TeKcTa | ! i
Uucro anementoB ! 256X176 i 320(640)/ | 640/200 512/342 800/400
rpaduKH ; i 200 !
laGaputHbie pasme- | 320X160Xx40 i500%410x142 1520%330%230 | 250x250X350 | 420x320%100
PEI, MM : ! |
Macca, kr fo04 S T R § K 9 6,5
Emxocrs HM, Het ’ 0,36 1 2%0,36 0.4 0,72
M6aitr P20 | 33 10
Bueurnue ycrpo#icrsa | HTM I, HMJI, i I, )1, I, ! I, O, r'n, “Memus”, I1,| I, 1, T,
ILTB, I | ! AMupgp. | I,TI,AM | AMu mp.
R




Y Takux Mopeneli HaGmopaercs sIBHasi TEHOSHUMS K yBeJiHueHHI0 emkocrd O3Y u [13Y
(o6bruHol craHoBuTCS eMKocTh O3Y 128-256 K6aiir) . Kak npaBuno, 3tu [19BM Beinonte-
HbI Ha 8-pa3psiaHom MIT (Z 80, 8080, 8085 u np.) , HO cranu NOABNATLCA U MOAEIH ¢ 16-pas-
pamHbiM MIL. Y nocnenHux mopeneil 1o HECKONBKHX AECATKOB H [iaXke ThICAY LBETOBBIX OT-
TEHKOB, YTO NO3BOJISET HCNONB30BaTh TakHe [TIBM mnst cnoxHbIX Urp.

Cpenu GbrroBbix I[19BM 3a pyGexom HauGonblliee paclpocTpaHeHHe HALUIH MOJEJIH
¢upm Commodore, Apple u Atari (CIIA). HekoTopsle W3 HHX MO OCHOBHBIM XapaKTepHC-
THKaM He yCTynaioT npodeccuoHanbibiM crauMoHapibim [1I3BM. Hanpumep, mopens Atari
ST, nocrpoenHast Ha 16-pa3panHom MIT 68000, umeer O3Y emkoctbio 512 Koéa#t (c Bo3-
MOXHOCTBIO afipecaund no 16 M6aiir), M3Y emkocrsio 192 K6Gaiit, 16-uBeTHyI0 rpaduky
Ha 320 X200 anementoB H 640 X400 351eMEHTOB B MOHOXPOMHOM pexume. HekoToprie Mo-
nenu Takux [3BM umeroT pononuuresnbibie MIT (compoueccopst) st BHINIOJHEHHS GBICT-
PBIX apudMeTHYECKHX OnepalMii, CO3NaHUS CIIOXHBIX BHAEO- H 3BYKOBbIX CHTHAJIOB.

Crayuonapuvie IT9BM pensatcs Ha coGCTBEHHO NepcoHalibHble H npogeccuonansusie (c
yNyYlleHHbIMH TEXHHYSCKHMH XapaKTepHcTHKamH). Cpenu 3tux [13BM cBoero popa crau-
[apromM cranu MaccoBbie moaend ¢dupmsei IBM, Hanpumep PC XT. CoBMecrumocrb Mo
nporpaMmHomy obGecrieyennio ¢ 3tumu TIDBM paccmarpuBaercs Kak HeoGxomumoe Ka-
4eCTBO ApYyTMX mopesnefi. OMHAKO HMEIOTCA H MCKIIIOYECHMSI M3 3TOro NMpaBHJIA, HANpHMep
dupma Apple (ClIA) Bbomyckaer [IBM Macintosh, NpHHUMNIHANBHO HECOBMECTHMbIE C
MIBM IBM PC. XapakTepucTuku psAna 3apyGexxHsIX mopeneit crauuoHaphbix [I9BM npuse-
neHb! B Tabn. 1.3.

Kax BuoHo M3 Tabn. 1.3, macca u raGapuTHbie pa3mepsl crausoHapHsix [13BM cpaBhu-
TeNIBHO HEBEJIMKH M HX MOXHO JIETKO NEePeHOCHTh C MecTa Ha Mecro. Ba3oBbiif KOMIUIEKT
II9BM — cucremHsbiii 610K, KJIaBMILHBIN MyJBT, OUCIUIEH M NPHHTEp — 3aHMUMAIOT YacTh
NMHCBbMEHHOTO cToJa. B cucreMHblit 6710k 06bIYHO BeTpoeHb! ogut-nBa HMJI.

OO6umpHasi HoMeHKJIaTypa crauMoHapHeix [I9BM Beinyckaercs B CCCP (Tab6n. 1.4),
nocnentne mopenu ux (EC-1840, EC-1841, HMckpa-1030.11) no OCHOBHBIM XapaKTepHuc-
THKaM H NporpaMMHoMy obecrieyeHHio coBMecTHMBI ¢ Mofiensamu IBM PC. Mopnens IT9BM
”Arar” coBMecTHMa ¢ mogienbio Apple-Il.

1.4. NPOrPAMMHOE OBECMNEYEHUE NIBM

TexHnuyeckse xapakTepucruku [IIBM oka3bBaloT 3aMeTHOe BJIHSIHME Ha TpefeSibHYIO
CJI0XHOCTh peluaeMsbix 3apa4. IdpdexkTuBHOCTh NpuMeHeHus [IIBM He cronbko 3aBHCHT OT
TexHHYecKHX xapakTepucTHk [1IBM, ckonbko oT ux mporpammioro oGecneuenus. Hanu-
YHe XOPpolUero MporpaMMHOro oGecneyeHHs: 3HaAUMTeNIBHO o6nieruaer paGory c M3BM. Ipo-
rpammioe oGecneueHne [IIBM oO6biuHO mopapaspfensieTcs Ha CHCTEMHOE M NPHKIALHOE.

Cucremnoe npozpammuoe obecnevenue oGeclieuMBaeT NpaBHIIBHOE B3auMopelicTBue
BCeX Y3JIOB BBIYMCIIMTENIBHONM CHCTeMBbl. B Hero BXOASAT MAaLIMHHO-OPHEHTHPOBaHHbIE A3bl-
KH M [IPOorpaMMma yHpaBJieHHsI CHCTEMONH M KOHTPOJIS 3a ee COCTOsiHHeM (MOHuUTOp) . COBO-
KYNHOCTh CHCTEMHBIX NPOTpAMM YIpPaBJieHHs! BbIYHCIMTENBHOH CHCTEMON OGBIYHO Ha3bl-
BaeTcs onepauuoHHol cucremoit (OC). Ecnu nocnenuue pacnosiokeHbl HA MarHUTHOM JIHC-
Ke, HX Ha3bIBaIOT OMCKOBO# onepaunonHoi cucremoit (1I0OC). OC u [IOC pe3ko paciuups-
10T Bo3MoxxHocTH [I9BM. CoBpemennsbie [I9BM, B cyiiHocTH, BOCIPHHHMAIOT ¥ 06pabaThl-
BalOT JIMLIb IBOMYHBIE YHCIa (C ocHOBaHMeM 2). UmMu kopupyercs BBogumas B [1OBM uH-
dopmauus U Komauabi, ucnonHsemoie MII. OgHako TakHe uMclna HeymoOHBI s Jmoneii-
nons3onateneit [I3BM. [Insd KOMNAaKTHOTO NpefCTaBJicHHs 4ucesl B NBOMYHBIX pa3pspax
OHH OGbelMHsIOTCH, 06pasyst GalT-emuHMLY, UMeLy0 2° =256 pas3IMYHBIX 3HauYeHW.
JTOro BHOJIHE AOCTATOYMHO I KOAMPOBaHHA BceX GYKB OAHOro-AByX asnd)aBHTOB (Ha-
npHMep, JIATHHCKOTO H PyccKoro), cneusHakoB M komaua [1IBM. [Moaromy konbi Ko-
maHpn [13BM 3apajotcs Gafitamu. Y muorux IMIBM mist 3T0ro MokHO MCNOJIB30BaTh U MpPH-
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BBIYHBIE fecATHYHBble yucra. [lepeBon BockMu pa3spsipgoB (X, —X,) Galita B pmecaTHuHoe
uucno K,, BpmosHseTcs no ¢popmyie

Kjg,=X,-2"+X, 25+, . +X, -2 +X, -2°.
Hanpumep, ecnu K, =100, To
100=0-27+1-25+1-2°+0-24+0-2%+1-22+0-2' +0-2°.

B nBonunoit ¢popme umncno 100 umeer Bum 01100100, rme O u 1 (oruyeckue HyJib U €OH-
HHIA) — pa3psabl ABOMYHOTO UM CIIA.

Ewe Gollee KOMNakTHy0 (pOpMy HMMeIOT LIeCTHafLlaTepUuHble YHCNIA C OCHOBaHUEM 16.
MepBble 16 Takux wicen 3apaloTcs clnepymoowum oGpasom: 0, 1,2, 3,4,5,6,7,8,9, A, B,
C, D, E, F. UroGel He nyTaTh UX C JECATHYHBIMHM UMCIIaMH, I10CIIEe HHX OOGBIYHO CTaBUTCS
creuManbHbIi 3HaK — oOblyHO 6ykBa H Mnu h. Tak AH unu Ah ecrb wiecTHaguaTepuyHoe
4MCIIO A, 3KBHBaJIeHTHOe AecsTHudHoMy uucny 10. llecrHapmuaTepuuHble Yuclia JIETKO nepe-
BOOATCA NMOPa3psAHO B JBOMYHBIe YMCIIa, HATIpUMeD:

64H JIBoMYHOE
YU CIT0
0110 0100 = 01100100

IllectHapuaTepuuHble Yucna Goslee KOMMNAKTHBI. Tak, mecsituyHoe wicio 100 B wwecrHaguaTe-
puuHOM BuUe ecTb 64 — GykBa H MoXeT onycKaThbCs, eCliM 3apaHee U3BECTHO, YTO peyb HAET
0 LIeCTHauaTepuuHbIX udcnax. Ilo sroit npuumHe ampeca B O3Y u I13Y yno6Ho yka3siBaTh
1LEeCTHaALATe PUYHBIMH UM CITAMH .

MawurHno-0pueHTUPOBAHHbIE A3bIKU — 3TO S3BIKHM, KOMaHAbl KOTOPLIX 3aaloTcs Koma-
MU (IBOMYHBIMM, [ECATHYHBIMH WM LIECTHANUATEPUYHBIMU yucliamu). Takue S3BIKH OT-
KPBIBAIOT MOJIHBIH JOCTYN Ko BceM pecypcam [19BM u no3sonsior HauGonee nosjHo u orne-
PaTHBHO MMOJIb30BaThCA BCEMM €€ BO3MOXHOCTAMH. ONHAKO 3TH A3bIKM KpaitHe HeymoGHBI
IUJ1s1 TOJIb30BaTeNsl M HeHarnsanHel. [lo cywiecTBy, 3TO NPOCTO CHMCKH YKMCeNl — MALIMHHBIX
KOJIOB U aipecoB.

Accembnepom T1IBM Ha3bIBaloT crieuManbHbI CHMBONMYECKHI SI3BIK KOMaHI — OIpe-
IeICHHBIM MalIMHHBIM KOAAaM OJIHO3HaYHO COOTBETCTBYET HEKOTOPbIH MHEMOKO/L OGLIYHO B
BHMIE€ COKPpAIICHHBIX aHMIMACKHUX cnoB. Hanpumep, y umpokopacnpocrpaHeHHbix [19BM Ha
6aze MII 8080 u Z-80 omepauust 3arpy3kd uuciia NB perucrp, NPHHUMAIOILMI [aHHbIE,
HMeeT AecATHYHBIN Kop 62. Ha accemGnepe oHa oGo3HauaeTcst kak LDA, (load — 3arpy3uts).
[porpamma, nepeBonsias MHEMOKOMb! B MallIMHHbIE KOIbI, TAKXe Ha3bIBaeTCs acceMOiie-
poM. A oGpaTHbIH MepeBON HeJlaeTcs ¢ MOMOLUKO Mporpammsi-nucaccembiepa. Yncino Ko-
MaHj A3bIKa acceMOrnepa BeIMKO — OGBIYHO HECKOJIBKO COTE€H. OTH KOMaHIbl MOTYT OBITh
OOHO- ¥ MHOro6aiToBBIMU (06bIuHO 2—3 GaitT) . AcoeMObriep MoJIE3HO 3HATH ONBITHBIM TOJIb-
30BaTeNIsAM M NPOrpaMMHUCTaM: C €ro NMOMOLIBO MOXHO Kcnob3oBaTh [I13BM ¢ mak cumans-
HO# 3¢ddexTUBHOCTBIO. CIMCOK KOMaH[ acceMGliepa MouTH BCeraa NPUMBOOUTCA B ONMHCAHMU
KOHKpeTHbIX [13BM nnn npuMeHsieMbIX B HEX MMK POII POLECCOPaX.

Monurop — cneuuanpHass nporpamma, oGeclleuMBaloOLIAsl yNpaBlieHHe ¢ KJIABUIIHOIO
nynsta [19BM, 3arpysky B Hee OpyTMX S3bIKOB NPOrpaMMHpPOBaHHMsA, paboTy c accemGre-
pom, guarHoctuky [I3BM u T.1. OGbIvHO 3Ta HeGonbilasi MporpamMma, 3ajaioLiasl ¥ opra-
HU3yIoWlasi HayaJIbkHBIA Ouanor nones3oBatens ¢ [19BM, Bxomgutr B cocraB OC unu JOC.

BonbIIMHCTBO MoOJb30BaTeNeii-Hen podeCCHOHANIOB NPeANOYMTaeT UCNONb30BATh A3bIKU
8b1COK020 ypoeHA. Bee oHM copmepxaT Gosee WM MeHee NOJNHBIH HaGop MHCTPYKLMH B BH-
Oe CJIOB M CNEL3HAKOB, NMOHATHBIX M0JIb30BaTeN0 M 3aMEHSIOIUMX Cpa3y psf HHCTPYKLMH
B MAIIMHHBIX Kofax. Huye yKa3aHbl OCHOBHBIE U3 TAKUX S3BIKOB.

Komnunsaropst u unrepnperaropst — 310 ClleLManbHble IPOrpaMMBI, e peBOMSILNE HHCT-
PYKUHH SI3BIKOB BBICOKOTO YPOBHSI B MalllMHHbie Kofbl. KoMIMIATOpPE BOCHPHHMMAIOT
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BCIO NnporpamMmy, BBoaMmyio B [I9BM, u pa3om mepeBoaaT (TpaHCIHPYIOT) €e B COBOKYIN-
HOCTh MaHIMHHBIX KOIOB. JTO obecreunBaeT BHICOKYI0 CKOPOCTh NPOBeNEeHUs BbIYHCIIEHHM
[0 OTTPaHCIMPOBaHHOM nporpamme. OnHaxko noGble UCNpaBJieHHsI B MporpamMme TpebyloT
€e MOBTOPHOM TPaHC/IALMM, KOTOpas 3aHHMaeT oNpefelieHHoe (HepelKo He Majioe) BpeMs.

HHTepnpeTaTopbl BOCIPHHUMAIOT KaXIYI0 HHCTPYKIUMIO N0 Mepe ee NMOsABJIEHUs U Npeo6-
Pa3’yloT MOCNEeNHIOn B MaUIMHHBIA KoA. 3TO 3aMemisieT BbIMMCIIEHUs, HO oGleryaeT muasnor
nons3oBatens c [I3BM: mo6yio komMaHy MOXHO BBINOJIHUTh Cpa3y Nocie BBOAA.

[po6GneMHO-0pHEHTHPOBAHHbIE A3bIKH BLICOKOIO YPOBHSA NMpefHa3HauYeHbl OJis peleHus
onpenesieHHOro (HepeaKo BeChbMa LIMPOKOro) Kpyra 3ajay. MX MHCTPyKIMH 3aaloTcs CII0-
BaMH M 3aMEHIOT MHOXECTBO MAaLUMHHBIX KOMaH/. 3aMMCh MaTeMaTHYeCKHX BBIpaXKEHHH Ha
TaKMX A3bIKaX GnM3ka Kk ecTecTBeHHON dopme. Haubomnee u3BeCTHBI TaKHe A3BIKHU, KaK AJl-
ron, ®oprpan, beiicuk, [lackans, ®opr, Kobon u ap.

Beiicuk (Beginner’s Allpurpose Symbolic Instruction Code MHorOoueNneBO# SA3bIK HMHCT-
PYKUHMH [J15 HAUMHAIOLMX) — caMbIf MaccoBbIff M NOMYJIAPHBIA A3bIK NPOTPaMMUPOBAHUSA
[I3BM. Beiicuk, K cosxcaneHuio, HMeeT MHOXecTBO Bepcuil. Ceituac Bezerca pab6ora no ero
CTaHJapTHU3aLHUH [19, 20], B YaCTHOCTH, B OCHOBY CTaHAapTa 3TOro sA3bIKa 1A yuyeOHBIX
I13BM B3sarsl Bepcuu [19BM IBM PC (ClIA) u MSX (¢dpupma “SImaxa”, SInoHus) .

HeBbIcokas ckopocTh cyeTa, npucyluast oGpiuHbIM BepcusaM Belicuka (MHTepIipeTHpyIO-
HI¥M) , SIBJISETCS ONpeliesIeHHbIM HelOCTaTKOM, KOTOPBIit NIpeoo/ieBaeTCs CO3aHHEM KOM-
nunsropoB Belicuka. [Ipyroit ero HegoCTaTOK — HeNpPUCHOCOGIEHHOCTh K CTPYKTYpHOMY
NMpOorpaMMHpOBaHHIO. Y psiia er0 COBpeMeHHBIX BepCHit OH IOJIHOCTBIO ycTpaHeH. Hepen-
Ko Beiicuk ABnsieTcs si3bIKOM onepauuoHHo# cucreMsl [13BM, o6GbruHo oH BeTpoeH B [13Y,
M eTo 3arpy3Ka 3aHHUMAeT JOJIH CeKYHMBbI.

Ipuxaaonvie npoepammer — Haubonee maccoBblit TN nporpamm. Hexoropsie N3BM
HMeIoT GMGNHOTeKH M3 MHOTMX THICAY TAKMX NporpamM. Yacro uMcnonb3yloTcs NpUKiap-
Hple NpPOrpamMMBbl IS 3afaHus M o6paGoTkM TaGnuL, NOCTPOeHHs TpadHUKOB U PHCYHKOB,
PEOAKTHPOBAHUSA TEKCTOB, BBIIOJIHEHUS MaTeMaTUYeCKHUX, MHXKEHEPHBIX U 3KOHOMHYE CKHX
pacueroB, oGyyeHus u urp. [lons3oBaTens [I3BM pormkeH ymeTb IpaMOTHO COCTaBIIATh CBOH
coGCTBEHHbIE NPUKIIAAHbIE IPOTPaMMBI U N0J1b30BAaThCSi TOTOBLIMHU MPOrPaMMaMH.

Fnasa 2

OCHOBbI NPOFPAMMWPOBAHUA PACYETHbIX ONEPALUIA
HA A3bIKE BEACUK

2.1. ANGABUT A3bIKA BEACUK, CTPYKTYPA NMPOIrPAMM
1 BUAbl NEPEMEHHbBIX

Ilpoepamma Ha sa3bike BeiicMK ecTh 3amMCh MOCIEAOBATERbHOCTH CTPYIIH-
POBaHHBIX B MPOHYMepPOBaHHbIE CTPOKH KOMaH/I (HHCTPYKIMI) , O[T IeHCTBHEM
KoTopeix [T9BM BrImonHseT Heo6XxomuMsble AJIA PElIEHHs 3aJaHHOM 3a[auy OIle-
paimu. KomaH[p1 IpecTaBisioT cob0if COBOKYNMHOCTh Pa3JIMUHBIX CHMBOJIOB —
mM¢p, OyKB U CrieHMaIbHBIX 3HAKOB, NEPEUMCIIEHHBIX HIDKE.

Andasur Beiicnka BKItouaeT 26 JTaTHHCKHX IPOIMCHBIX OYK 6 :

A,B,C,D,E,F,G,H,,LJ,K,L,M,N,0,P,Q,R,S, T, U, V, W, X, Y, Z.
B pacumpennbix Bepcusax beiicika B al¢aBUT BXOOMT CTOJIBKO XK€ CTPOUHBIX
JIaTHHCKUX OYKB:

a,b,c,d,e, f,g,h,i,j,k,,m,n,0,p,q 1,5 t,u,v,w,X,y, 2.

g
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Y oreuectBeHHbix [I9BM andarur Beiicuka pacumpsieTcs BKIIIOUYEHHEM B HEero
CTPOUHBIX U MPOMUCHBIX 6YKB pycckoro andasuta (ot Amo Aua. . .n).

Lugper — obbruHbIe AECATH apabCKUX LUOP:

ﬂ’ l) 29 3’ 43 5, 63 7’ 8’ 9'
Hynb B nporpammax Ha Beficuke oObIuHO mepeuepKUBaeTCss HAKJIOHHOM YepToH,
uToOBI HEMb3s ObUTO CIyTaTh ero ¢ 6yxsoi 0.

3naxu apugmeruveckux onepayuii B beiicuke ciefiyiolye: — BoIYMTaHUE WU

[PUCBOEHME 3HAKA MHUHYC, + CIIOKEHHUE, * YMHOXeHHe, [ menenre, T wim ~1 — Bo3-
BEJIEHHE B CTENEHD.

Cneyuanshole 3naku (OCHOBHBIE) :

() — cxobku ! — BOCKJIHMIATEJIbHBIA 3HAK
: — OBOETOYHE = — paBEHCTBO
; — TOYKa C 3aNATOM < — MeHblIe
— TOYKa > — Gonplie
s — 3anarTas \ — HAaKJIOHHAas yepTa
” ” — KaBBIUKH # — “pewerxa”
> —amoctpod T — uepTHK” WK ” CONHPILKO”
?  — BONPOCHTENIbHBIN 3HAK $ — 3HAK OEHeXKHOM eIMHULIBI
& — amnepcanp % — 3HAaK NPOLEHTOB
@  — ”OTHOCHMTENIBHO”

Hapsny ¢ ocHOBHbIMM M OGIIETIPUHATBIMU CHELMAIbHBIMM 3HaKaMH B pac-
HIMPEHHBIX Bepcusix beiicika MOryT MCIONb30BaTbCS U OPYrue 3HAKH, HAIpPHU-
Mmep, =, <, #, 7, # Pl wm P, ! — 3Hak Burumcienus daxrtopuana.

CTpoku OedcHK-IpOrpaMM HYMepyWTICA B MOCJIeNOBAaTeIbHOM NOpANKe —
OT MeHbLIEro Homepa K GonbiueMy. Tak OHM M BBINOJHAITCA, €CJIH B IIPOrpaM-
Me HeT CIeNMaIbHBbIX YKa3aHWH Ha MHOI MOpANOK BhINONHEHUA. PexoMenayercs
HyMepoBaTb CTPOKHM 4MClIaMH, KpaTHeIMH 5 wix 10. 310 no3BosAeT npu HEob-
XOOMMOCTH BCTaBIIATh B MPOMEXYTKAX MEXAY OCHOBHBIMH CTPOKaMH BCIOMO-
rartejibHble, HEOOXOOUMbIE B Xolde MOIU(pHKAUMM, PeOaKTHPOBAHUA WIM OTJaf-
KH IporpaMM. MakcuMMalIbHbIA HOMEpP CTPOKHM B 3aBMCHMMOCTH OT Bupa [I9BM
06bruHO o1 7500—10000 mo 500 000. Hexotopsie coBpemennbie [I9BM umeror
CTieLHalIbHblE CPEefICTBa U1 aBTOMATHUECKOH HyMepalMu WM NepeHyMepaluH
CTPOK C 3aJlaHHBIM HOMEPOM HaualbHOH CTPOKH M 3aJaHHBIM IIarOM H3MeHe-
HUSI HOMEPOB MOCIIENYIOIMX CTPOK.

Komanowr sspika bBeiicuk noppasmensiioTcs Ha OUPEKTUBBI, OMEpPaTOphl U
¢yHkmMH. OHM 3aMMCHIBAIOTCA B BHE aHIVIMACKHMX CIOB (MHOTAA COKpAILEH-
HbIX) MPOTMCHBIMHU JIATHHCKUMH GykBami. Jluuinue mpoGensl OObIMHO UTHOPH-
PYIOTCS, OTHAKO B CIIOBaX CO CIIMTHBIMU OyKBaMHU X JIyullle HE BBOIUTb.

ZlupexTuga BHINOIHAETCA HEMOCPENCTBEHHO NOC/IE BBOAA M CIIY)XHT [JIA M3-
MEHEHMs TporpaMm WiH daiinioB. Hepenko nypexkTHBBI MOTYT BKIINOYaTbCS B
TeKCT nporpaMM. OHaKO MHOTHE U3 HUX OCTaHaBIIMBAIOT IIPOIPaMmy, OOHyIIs-
10T NEpPEMEHHbIE WIH [IeJIaloT MX HeOoINpe[eNIeHHbIMHU, BeAyT K YHHUUTOXXEHHIO
nporpammel. Hanpumep, mupextusa NEW (o6HoB/eHMe) B pAne Bepcuit bekcu-
Ka CTHUpaeT HaHHbIe M mporpammy U oumiaer O3Y, oObIYHO UCTIONB3yeTCA BHE
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nporpammsl feper ee BBOAOM. OMHAKO, eC/IH NOMECTHTb AHPEKTUBY NEW B
KOHeI pOrpaMMmsl, OHa Oy/ieT MCIOJIHEHa OJMH Pa3 M 3aTeM CAMOYHUUTOXHTCS.

Oneparop BHIONHSAETCA, KaK TONBKO OH BCTpeyaeTcs B mporpamme. Jlis pac-
IMpeHHs BO3MOXHOCTEH A3biKa BeiicHk NpeaycMOTPeHbI NOTIONIHEHHSA K omepa-
TOpamM — MoOugpuxaropul. BeefieHue B COCTaB ONEpaTopoB MoaudHKaTOPOB TI0-
BBIILIAET JIOTHYECKHME BO3MOXHOCTH NPOrPAMMHMPOBAHMA, [I€J1a€T MPOrpamMMbl
6oJee HarIAMHBIMH, THOKHMM M KOPOTKHMH.

Pynkyuu obecTieuMBAIOT BBINOJNHEHHE ONPEMENEeHHbIX (YHKUHOHAIBHBIX
npeo6pasoBaHuii (Hanpumep, BbIYMCIICHME JIOrapudmMa HIH CHHYCa NepemeH-
HO# X).

Hepenio pasnuumsa MeXay AMPeKTHBaMH, OTEpaTopaMu M QYHKIMAMH Crie-
LMaTIbHO He OroBapuBaiorTcs. B 3TOM cilyuae Bce KOMaHMbI, €CIIH OHH BbIMNOJIHSA-
0TCA 11O IIPOTpamMMe, Ha3bIBalOT ONEPaTOpaMH.

Takum o6pa3om, nporpamma Ha A3bike Bejicuk mpencTasiseT coboil coBo-
KYIHOCTh KOMaHJ (IMPEKTHB, ONEPaTOPOB H byHICIHI) , PasOUTBIX HA OTEINb-
Hbie NPeUIOXKEHHsI, IOMEIlaeMble BCIIEN 32 HOMepoM CTpoKH. [1porpamma o6bI4-
HO 3aBepuraetcs mupexTuBoii END (xoHen) . Omnaxo y muorux I[I9BM ona ot-
CYTCTBYET, U MPU3HAKOM 3aBepIICHHs IPOrPaMMBbI ABJIACTCSA NOCIIEAHASA KOMaH-
[ia B CTpOKe ¢ Haubonsimm HomepoM. Jljis 0cTaHOBa NPOrpaMMmBbl B JII0GOM Mec-
1e cnyxur pupektuBa STOP. Ilpu ee ucnonueruu [I3BM ocranaBnuBaer cuet
M BBISBOOMT HA MHOMKaIMI0 cooblueHne 06 OCTaHOBE ¢ yKa3aHHeM HOMepa CTpo-
KH, HallpuMep

: OCTAHOB B CTPOKE 199

(bonee moppo6ubie pannbie o nupextuBax STOP u END panet B § 6.1.)

Crpykrypa npo2pamm MoxeT ObITb JTIMHEHHOM, pa3BeTBIIAOLIEHCS, IMKIIHYEC-
KO# ¥ KOMOMHMPOBaHHOU. B nporpamme c JIMHEHHON CTPYKTYpOil Bce KOMaH/IbI
BBINONIHSAIOTCA B CTPOrO OMpEMiE/IeHHOM NOpsfKe OT NMepBofl CTPOKH K IOC-
TepgHed.

[IpuMepoM mporpamMmel ¢ JIHHEHHON CTPYKTypoOii fAIBJIAEICS NMPOrpamMma Bbl-
YHCIeHHs WIOWANH Kpyra Mo dopmyne S =nD?[4. Anroputm,
T.e. YKa3aHHe MOCNeIOBaTEe/IbHOCTH BBIYUCIICHH, B 3TOM Clly-
Yae cJley L.

1. 3apaem nuameTp OKpYXHOCTH D. 8603 D
2. Bouucissem wD?/4 W Npunaem ero UMCIOBOE 3HAaueHHe
nepeMeHHOM S.
3. 3amaem neyatp 3HaYeHUd S.
a Bsryucnenue

Cxema ajlropuT™Ma M NpOrpaMMa, €ro pealusywowas, Nph- |  S—z7%/4
BefieHbI Ha pHc. 2.1.

16 INPUT D
20 LET S=#PIxD#D/4

26 PRIMT <
3.141592654

16 IMPUT D:LET S=#FPI1#DsD/4:PRINT S

3.141592654 Puc. 2.1




B mpuBemeHHOH mporpaMme B KaXJOH M3 TpeX CTPOK CTOUT TOJIBKO OJMH One-
patop. B ctpoke 10 oneparopom INPUT D 3amaercst BBOx 3Hauenust D. Ilpu uc-
HoJIHEHUM 31oro omeparopa ITIBM meuataer 3Hak Bompoca (?) M XmeT BBoja
wicna. B crpoxe 20 ¢ nomousio onepatopa npucBauBanus LET nepemenHon
S mpumaercs 3nauenue mD?/4=Pl*D#/4. Hakonen, B crpoke 30 omepaTopom
PRINT 3amaerca mevath 3HaueHMst S Ha NPUHTEpe WIK BBIBOJ ero Ha JKpaH
OMCIIIest.

B opHO# cTpoke MoXeT ObITh HE OJHA, 3 HECKOJIBKO HHCTPYKLMM, pa3fieneH-
HBIX 3HaKaMH, 06bIYHO : uiH \ . Hanpumep, Bclo NpUBefieHHYIO Bblllie IPOrpamMMy
MOXHO MpeNCTaBUTh OIHOM CTPOKON (BTOpas mporpamma Ha puc. 2.1).

Pa3melenne B KaxJoi CTpOKe MO OTHOMY OIEpaTopy YNpoOILaeT UCIpaBile-
HMsS B NporpamMmax, fdenaet UX Oojiee HaJIAMHBIMU [UIST HEOMBITHBIX TOJIb30BA-
Teneit. OgHaKo TpH 3TOM TeKCT (JIMCTHHT) CIIOXHBIX MPOTPaMM OKa3bIBaeTCs
CIIMILKOM IUIMHHBIM. [IporpaMmsel gaxke ymMepeHHOH CJIOKHOCTH B 3TOM Ciyuae
He BMEIIAIOTCA B OMHY CTPaHMIly AMCIUIes, a pacrevyaTka UX Ha MpUHTepe Tpe-
Oyer Oombuioro pacxopa peduuutHO# M moporocrosiuedi 6ymaru. Ilostomy B
nporpaMmax Liejecoo6pasHo 3a1aBaTh HECKOJIbKO MHCTPYKIMHA B KaXHO#H CTpo-
K€, TPyHIHMPYs UX MO BUAY, HAIpUMeED MUPEKTHBBI OUMCTKH MaMSATH, ONlepaTopbl
BBOJIa, ONEpaTopbl U GYHKLUMH IS BHIYMCIIEHUs, ONEPaTOPbl H TUPEKTUBBI Bbl-
BOJIa Pe3yJIbTaTOB.

OcHoBHo# BHA UHOpMalMH, koTopo#t onepupyeT [19BM, — yucaa. Oun npen-
CTaBJIAIOTCA B BHUJIE MOCJIENOBATENIBHOCTU COOTBETCTBYIOIIMX IM(P ¢ 0coObIMH
3HaKaMH: 3HAKaMM MaHTHCChI M MOpAAKa + WIH —, 3HAKOM BBoOfa mopsaaka E
(o1 cnoBa Extent — cremeHb) W 3HAKOM pasfiefieHUsi LENOW M APOGHON uacTH
4MceNl — TOYKOH BMECTO Pa3[e/IuTeNIbHON 3aMsATOM.

Yucnosas xoncTanta — 3amuch uucila, OGBIYHO HENMOCPEICTBEHHO B NPOrpaM-
my. Hanpumep, xomanga LET N=35 o3Hauaer, uTo nepeMeHHoi N mpupmaercs
UHCITOBOE 3HaUEHHUE, ONpEMIeIsieMOe KOHCTAHTO 5.

Ymcna MOTYT ObITh LIETIBIMH, T. €. He COLEPKaTh APOOHOMH YacTH:

0,01,1,12, - 124,5678
Onepaunu ¢ uensivMu wcnamu [19BM B npepenax cBoeil pa3psAHON CETKH BbI-
TMOJIHAET TOYHO.

Dopma npepcraBneHus uMcen Ha Beiicuke BecbMa 6GyM3Ka K OGBIYHON Ma-
TeMaTHueckoi popme 3amucu. IpoGHbie wicsia MPeCTABIIAITCA B BUIE

3.142 17.896 5.0123 —123.456

Onmnaxo, ecnu nepBasi widpa MaHTHCCHI wuciao 0, ee MOXHO He BBOIHTS.
Tax, nmpaBusibHbIe IPOGH 3aMMCHIBAIOTCA B BHIE

p.P123 0123 PP9 —.256

HauGonee obmweit popmoit npencrasnenus uucen Ha Beiicuke sBnsercsa Oe-
cartuunas gopma. Efl cOOTBETCTBYIOT HECATHUHbIE WMCIIA, 3aNMMCHIBAEMbIE B BH-
me £M-10+£, rne M — mantucca u £ — nopsgox. OGbIMHO MOPANOK 3aMHCHIBA-
eTCs [0CJIe 3HaKa BBoAa nopsaka E, Hampumep

2.141EQS  —3.14E2  .123E -12
(214100) (-0,314) (0,123-.107'%)
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Buu3y B cko6Kax maHo o6bruHOe 0603HaueHHe COOTBETCTBYOMIUX uncen. [Tomo6-
Hast (opMa 3alUCH Ha3bIBaeTCs NOKa3aTenbHOU (MHOTHA 3KCHOHEHLMATBHOM) .

bonsumucTBo [I9BM 1pu BbIUMCTIEHMSAX OCYILECTBIISIOT HOPMAAUIAYUIO YU-
cen. MaHTHcca uMCla MPUBOJMTCS K BHIY, KOTAA 70 JECATHYHOM TOUKH CTOHMT
uudpa ot 1 go 9. K npumepy, wicno .123E —12 mociie HOpMaIU3alMK TPUHU-
maet BUp 1.23E —13. Hexotoprie [I3BM obecneunBaroT Bbiady umcen B Hanbo-
Jiee yooOHOM 71 creuManbHbIX pacueroB popme. Hanpumep, [I9BM mns Hayu-
HbIX PacyeToB OOBIYHO MMEIT TPU (GOPMEI MpeNCTaBiIeHUs wicen (MHOTOA MX
Ha3bIBalOT HOpMaTaMH) .

Hopmanshan — B BUOe OOBIYHOTO [eCATHYHOTO YMCIIAa TPHU €ro 3HaueHWH
>1073 u< 10", B 3100t popme uncno —3.14E2 B Bume —0.0314. Ecnn 3naueHue
UMCIIa BBIXOHUT 32 3TH Mpenesibl, OHO MpeNCTaBNsAeTCss B MOKa3aTeNbHON dhopMe.

Ilokazarenvhas (HayuHas) — COOTBETCTBYeT NPMBEHNECHHOH BbIIIE HECATHYU-
HOM popMe ¢ HOPMAITH30BaHHON MaHTHCCOH.

Huwenepnas — ocoOblil BHf, MOKa3aTeNbHOH (GOPMBI, IPH KOTOPO# MOKa3a-
TeNb CTeneHd paseH 0 mmGo kparted TpeM. Hanpumep, uncno 214100 B 3ToM crniy-
yae mnpencrasisercs B Bupe 214.1E3, a wicno —0,0314 B Buge —31.4E—6.
KpatHocth mopsinka 3 nonesHa, eciy BCIOMHMTb, YTO Ha NPaKTHKE TAKYI0
KPaTHOCTb M3MCEHEHUA MOPANKA MPU Nepexofie OT OTHON Pa3MEepHOCTH K OPYroH
HMEIOT MHOTHe (pU3MUecKHe BEIIMUMHBI (MWUIHTPaMM, IPaMM, KWIOIPaMM HITH
MWUTHOM, OM, KMJIOOM) .

MakcuManpHoe 3HaueHHe NMOpsigKa AECATHYHBIX YMCesl 3aBHCUT OT HasHaueHus [IOBM.
Y II9BM, OpHeHTHPOBAHHBIX Ha MH)XEHEpPHble M HayYHbIC PacyeThl, MOPSAAOK MOXeT ObITh
oT —99 mo +99 (IpM 3TOM MaHTHCCAa MOXeET CoepXaTh oT 8 10 16 uudp u Gonee) . Y MIBM
o6lIiero HasHaueHUs! MOPSAOK OTpaHMueH YMCIIaMH, Hampumep, oT —39 no +38, a MaHTHUCCca
conepiMT 8 unu 9 uMdp — TaK Ha3pIBaeMble YUCIIA OJMHAPHON TOUHOCTH. BO3MOXHBI U UHEIe
3HaYeHHs nopsAnKa — y A3bika Beicuk-80 [ nepeMeHHBIX “IBOHHOM TOYHOCTH  MOPSAAOK
JIeXHT B npepenax oT —308 no +308.

Hexoropsle Tunbl [I9BM Hapsiny ¢ uMciaMH OOMHapHOW TOUHOCTH MOTYT ONlepUpOBaTh
M YMCJIAaMH [ABO#HO#M ToyHOCTH. [loq He BIONIHe MpaBUJIBHBIM TEPMUHOM “"TOYHOCTH’’ OGBIYHO
noppasymeBaeTcs paGouas pa3psimHOCTb uMcen. Hampumep, ogMHapHasi TOYHOCTh COOTBETCT-
ByeT 8 uudpam mpencraBleHUss MaHTUCCHI, @ ABONHHAaA — 16 undpam, yeM Gosnblile pa3psii-
HOCTh uMces1, Tem Gonbuie emkocTb O3Y Tpebyercs misi ux xpaHeHuss. Takum obpasom,
MpaBuiibHee TOBOPUTH 06 OOBIYHOM M JBOHHOMN pa3pApgHOCTH uMcelsl. JIBOHHOH pa3spsamHOCTH
COOTBETCTBYET MeHbllIasi MOTPElLIHOCTh BBIYUCIIEHHH M COOTBETCTBEHHO Gonbiiasg (HO OT-
HIOOb He BABOE!) TOYHOCTb.

Huornma [19BM uMeloT ckpoiTbie pa3paost, T.e. BBHIIOJIHAIOT ONEpalMU C YMCIIAMH, pa3-
PAOHOCTb KOTOPBIX Ha 1 — 3 emuHKLbI Gonblie pa3spsaHOCTH, B KOTOPOH WMcla BLIBOAATCA Ha
HHOMKALUKIO. JTO MO3BOJIAET Pe3KO YMEHBUIMTh NMOrPEIIHOCTh BBIYMCIICEHHH, HAIPUMED BbI-
YMCIIATh MaTeMaTHye CKHe PYHKUMU CO BCeMHU BepPHBIMM MHAMLMPYEMbIMH HHPPaMH pe3yiib-
TaTa. OOHAKO MOBBIIIEHHE PA3PSMHOCTH YMCENl COMPOBOXOAETCA CHHXKeHHeM ObICTponeicT-
Bus [I9BM.

IlepemeHHbie — BenuuMHBI, 0003HaYeHHbIE ONpeIeIeHHBIMH CHMBOJIaMH H
CHoCO6HbIE MO XOMy BBHIUYMCIICHH# MPHHHMATh Pa3JIMYHbIe CHMBOJIbHBIE WIH 4HC-
JoBble 3HaueHus. CHMBOJIbHBIE (WIM TEKCTOBbIE) IepeMeHHble GymyT moppo6HO
paccMoTpeHs! B 111. 4. [Io3toMy HiDke peub NOHAET TOJIbKO O UMCIIOBBIX NEPEMEH-
HbIX. CylecTByeT HeCKOJIBKO THIIOB TaKHX IEPeMEHHBIX.
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Ilpocrvie nepemennvie — nepemenHbie, 0603HauaeMble COBOKYNHOCTBIO Jia-
THHCKUX OykB H 1mmbp. O6buHO mpocTeiiume Bepcuu beficHka IOMycKaoT aBe
$opMbI MPOCTBIX MepeMeHHBIX: 0003HaYaeMpIX JII000H MPONMCHON JaTHHCKON
6ykBoit (oT A mo Z) nu6o Gykpoii u mudpoi (ot P o 9). Takum oGpazom,
ApOCTbie NEPEeMEHHbIE MOTYT MMeTh Takoil BuA: A, B, X, Y, A@, B1, X8, Y9 u
T.A. B cnoxubix Bepcusax beiicka BNOJNIHE HOMYCTHMBI MPOCThIE NePEMEHHbIE,
cofiepxane B CBOEM HaHMEHOBaHHH HecKoibko Gyks (mo 2—10): AFTER,
START, Finish, Hello. IIiis npuMeHeHHs NMPOCTbIX MEpeMEHHbIX He Tpedyercs
KaKHX-THOO CHICIMATIBHBIX YKa3aHHi, KpOME X NPEeJBAPHTENIbHOTO OMpeferie-
Husi. MHorpma HeompenesieHHbIM MNepeMeHHBIM MPUOAIOTCS HyJeBble 3HaUeHHs.

Lleaouucnennsie nepemennvie — mnepeMeHHbie, cIOCOGHbIC NPUHHUMATH TOJIb-
KO LieJIOWICIIEHHbIC 3HaueHHA. ApndpmeTHUeCKHe ONEepalMi ¢ TAKHMH flepeMeH-
HoiMH [I9BM Bhmonusier touno. Ilepemennbie (M KOHCTaHTbI) OGBABIAIOTCH
LEIOMMCIIEHHBIMH ITyTeM BBOZa MocJie Hux 3Haka %. Hanmpumep, 5 % — uenouuc-
JIeHHast KOHCTaHTa (YMCIO 5 Beerpa Ge3 gpoGHoit wactu) , A%, A9%, AFTER% —
COOTBETCTBYIOLIME 1IEJIOUMCIICHHBIE IEPEMEHHBIE.

IlepeMeHHbBIE U KOHCTaHThI Oe3 CHELMATPHOTO YKa3aHHA BMA NEpeMeHHbIX
(Mo yMoOJYaHMI0) 3a[aI0TCA KaK NMEpPeMEHHble U KOHCTaHTbl OMHapHO# (0ObIY-
Hoit) TouHocTH, y [I9BM, momyckaroumx nBOiHYI0 TOUHOCTD, 3HaK E y nopsmka
yKa3biBaeT Ha 06biuHyi0 TouHocts. Ha To e moxer yka3piarh 3Hak !. Hanpu-
Mep, —3.141! 7.268451E—09 COOTBETCTBYIOT KOHCTaHTaM C ~OJMHAPHOH TOY-
HOCTBIO .

KOHCTaHTbl WIH TEpeMEHHble “IBOMHON TOUHOCTH OTMEUaloTCA 3HaKoMm #
focjie HUX WIM YKa3aHHeM Mopsfika nocie 6ykspi D, Hanpumep:

A# Bl# AFTER# 7.2684516789D—12

Huoexcuposannvie nepementble — NEPeMeHHbIE OHO-, IBYX- MJIH TpexXmep-
HbIX MacCHBOB.

OOHOMEpHbLI Maccug — TOCIIEAOBATeNIbHOCTh MEPEMEHHBIX C INPOM3BOJIb-
HbIMH YMCJIOBBHIMHU 3HAUCHUSIMH BHJIA

a a, a, az ... a, , a,

Hapsny ¢ caMMMM YMCIIaMH MacCHB XapaKTepH3yeTCsl [UIMHOH WIH WHCIIOM JJie-
MEHTOB, 2 TAK)K€ HOMEPOM HAaYaNbHOrO JJIeMeHTa. B maHHOM citytae mocyexHui
ectp 0. Bo3MoOXXHBI MaccHBBI BUIA

a; a, a; a3 ... a a

n—1
HAYAJIBHBIN 37IEMEHT KOTOPhIX MMeeT Homep (unuekc) 1. PasmepHocts Maccu-
Ba 00bIuHO orpaHuyeHa emxoctbio O3Y. OnHakO HHOIZIA OHA CHELHANIBHO Orpa-
HUuMBaeTcs (HampuMep, 3amaetcs i < 256).

Ilepen ucnonb30BaHUEM OTHOMEPHOTO MACCHBA HYXHO 3a/laTh MMS HHIICKCH-
POBAHHO} TIEPEMEHHO M Pa3MepHOCTh MaccuBa n. Tak, MpHBe/IEHHBIA MacCHB
WHCeNl @; MOXHO 3a/laTb B BH/Ie MH[EKCHPOBAaHHBIX nepemennnix A ([), rme 1=
=0,1,2,...,nwmlI=1,2,...,n (3aBUCHT OT KOHKPETHOH [19BM) .

3ananne pa3MepHOCTH MAaCCHBA BBINOJTHAETCA ONlepaTOpaMu

[HC] DIM (Ilepemennas) (Yucmo n)

n
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WK
[HC] COM (Ilepemennas) (UYucrno n)

DIM — coxkpaiieHue OT aHriuiickoro ciosa dimmension (pasmep), a COM —
common (o6wmii) . Hanpumep, ecmu n=10 (11 uucen npu Havane otcuera ¢ 0
unyu 10 npu Havane orcuera ¢ 1), 1o onepatopst DIM A (10) unu COM A (1) o3-
HavaoT MaccuB A (), MHOEKC KOTOPOr0 MOXET IPUHMMAaTh 3HaueHus or /=0
um 1 go 10.

JlgyxmepHule mMaccugbl 3a0AI0T MAaTPULLY YKCelT, HATIPUMED:

bu b12 b13 [N bln
by by b ... by,
by by bz .. by

9Ta MaTpHlLia XapaKTepu3yercs YHUCIOM CTPOK M M UHCIIOM CTONIGLOB n. ['oBo-
pAT, 4ro OHa MMeeT pasmep mXn. Ilepen HcnoNb30BaHMEM [BYXMEPHOrO Mac-
CHBa Haf0 3aJaThb UMs MHIEKCHPOBAHHBIX MEPEMEHHBIX MaCCHBA M Pa3MEPHOCTb
MacCHBa C IOMOILBI ONEPaTOPOB

[HC] DIM (Ilepemennas) (Yucno m, Yucio n)
[HC] COM (Ilepemennas) (UYucno m, Yucmno n)

Hanpumep, oneparop DIM B(1¢,5) 3amaer maccus nopm marpuuy u3 m=10 u
n=5 3nemeHTOB, TepemenHass B([,J) o3HauaeT MHOEKCHMPOBaHHbIE MEpeMeH-
HbIE IByXMEPHOTO MaccuBa ¢ uuaekcamu I u J (COOTBETCTBYET b;; ).

Tpexmepublii maccug MOXHO TPENCTABUTh KaK p MaTpHl pa3Mmepa mXn
(puc. 2.2). Takum 0Gpa3soMm, TpeXMEpPHBI MAacCUB HMMeeT pa3mep mXnXp.
Ilepen ero ucCronb30BaHHEM 3aJlaeTCsi MM MEPEeMEHHBIX M pa3Mep MaccuBa C
MIOMOLIBIO OIIEPATOPOB

[HC] DIM (Ilepemennas) (m,n,p)
[HC] COM (Ilepemennasn) (m,n,p)

Hanpumep, omepatop DIM A% (10, 10, 10) 3amaeT TpexmepHbIil MacCHB H3
10X10X10=1000 uemoumcCaeHHBIX TEepeMeHHbIX ¢ oOwmuM umeneM A% (I, J,
L), roe unnekcel I, J v L MOTryT IpUHMMATD

3HaueHus oT O wm 1 o m, nup CEOTBGTCT- G e e Do
BeHHO (B HauleM cnyyae m=n=p=10). B
GonpumHcTBe [I19BM Hcnonb3yoTcs TONBKO
OJTHO- ¥ IByXMEPHbBIE MaCCUBBI.

7/ G235/ Dy Cre
2/ Dz 2/ Rrez, gyl

G ez Ty Crsr/ | »

Qyy | Qror | Qrzr | A1y o
Kak npaBuio, nepemeHHsle Buna A, AI (roe I= 1 024 g liky

=0,1,...,9,4U),AUd,J)u A, J, L) npencrap- 074

ns0T coBoit pa3Hble nepeMeHHble. OIHAKO Y HEKO- Gon | Gart | o3y | Zour y mnﬂa Wy

Topeix mpocTeix [19BM BO3MOXHO HMCKITIOYEHHE 113"1 ﬂ,ﬁ

U3 3TOrO npaBuia. Tak, BO3MOXHBI clTyyad, Korga U511 | Q321 | Q331 | Tswt [1""7'

nepemeHHble Al u A(1), A2 A(2) u T.a. dusnyec-

KU PaBHOUEHHBI, T. €. 3aHUMAIOT ONIHH M Te ke stuelt- | uyf | Qypr | A431 | Qout

Ky O3Y (II3BM FX-702P). ¥ I13BM c uHaeK caluu-

el MacCHBOB C HyJIsl Hepellko lepeMeHHbIe A(D, P) Puc. 2.2

iy
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¥ AQ wiH A 0Ka3bIBalOTCA (DU3HYECKH PABHOLEHHBIMU. DTH 0COOGbIe CilyYaH HY>KHO YUHTBI-
BaTh, IOCKOJIBKY OHM MOTYT IPHBECTH K IpyObIM H TpyAHOOGHapyXHBaeMbIM oumMbkam B
Xo[€e BBIYHCIICHHH.

2.2. BbIBOA NWHO®OQPMA LU (ONEPATOPbI REM, PRINT, SET, TAB,
AT, WAIT, PAUSE)

Kommenrapuu (cnosecusie, GOpMynbHBIE M OP.) K MPOrPaMMe MOTYT BBIBO-
muThCA ¢ nomoitsio oneparopa REM ( ot cioBa remark — KOMMeHTapHid WM 3a-
Meuanue) . Bup 3Toro oneparopa crenyronmii:

[HC] REM (KommeHTapwmii)
KoMMeHTapHii MOXXeT 3aHHMaTh LENTYI0 CTPOKY, HAl[pUMED
1¢ REM IIPOTPAMMA YHUCJIEHHOTO UHTETPUPOBAHUS
MOXET CTOSTb B KOHIIE CTPOKH
109 LET X =0 : REM OBHYJIEHUE NEPEMEHHON X

Iocne xoMMmeHTapHsa Henb3sA (B ONHOH CTPOKE C HUM) CTaBUTb IPYTHe HC-
HoNHAEMble onepaTopsl. Hampumep, KOHCTpYKIMs CTPOKH BHIA

109 REM OBHYJIEHME NNEPEMEHHOM X : LET X =¢

Kak MNpaBHIIO, ABIAETCA OLMOOUHOM, mockoibKy ¢parmeHt crpoxku LET X =
= ) GynmeT BOCHPHHMMAThCA NMPOCTO KAaK YaCTh KOMMEHTAapHs, a He KaK caMOCTO-
ATENIbHASA UHCTPYKIMA.

KommenTapuy He BBIBOIATICA Ha meyaTh (WIM 3KPaH QUCIVIES) IPH OOBIYHOM
BBINOJIHEHUM IIPOr'PaMMbl, MHAMLMPYIOTCA TOJIBKO NPH pacleyaTke WIH MPOCMOT-
pe Texcra (JIMCTMHra) MpPOrPaMMBI. YMeJOe MCIONb30BAHHE KOMMEHTapHEB
nenaer mporpammy Oonee HarnagHoil. KoMMeHTapuu IMpPOKO NMpUMEHSAIOTCSA,
HanpuMep, IS MOSCHEHUs MOJIOXKEHHBIX B OCHOBY NMPOrPaMMbl aiTOPUTMOB H
UHCIIEHHBIX METOZIOB, YKa3aHHA aBTOPOB M [aThl NMOATOTOBKH NPOTPaMMBbI H
OpyTHX MOJIe3HBIX, HO He Bceraa oOA3aTelIbHRIX CBemeHHit. OOHAKO 3JI0yMOT-
peONATh KOMMEHTapUsAMH He CIEe[yeT — OHU YIJIMHAIOT JIMCTHHT IIPOTrPAMMBI H
cokpamaT eMkocTs O3Y.

Oneparop PRINT (meuaTs) ciiyuT M1 BhIBOa HHGOPMAlMM HA IEYaTh HIIH
Ha 3KkpaH paucmwes. MHdopmaimeit ABNsgeTcss KOMMEHTapHil, 3aKJIIOUYEHHBIA B
anocTpodbl WIH KaBbIUKH, CHMBOJIbHOE 3HaUeHHEe CHMBOJIBHOM MNEpeMeHHOM
(cM. 1. 4), rpaduueckue 3Haku—rpadembr (CM. IJ1. S), WICTIOBOE 3HAUEHHE
KOHCTaHTbI, IEPEMEHHOH J11060ro BHIa U apu¢MeTHUECKOTO BbIpaXKeHHs.

O61as ¢popmyna oneparopa PRINT cnenyrousasn:

. 3HakH | |, -»| |, |KoHcTanrta , | HT.0O.
[HC] PRINT bopmata . KommeHTapuii Mepemernas
s , | |BeipaxkeHue s

Oneparop PRINT moxer croarts B moGom MecTe cTpokH. [IpuBeseM npuMepsl
npuMeHeHus omepatopa PRINT mns BoBoma umdpoGykBeHHON HHQpOpMAaLMH.

[ycroit omepatop PRINT (6e3 cimcka nmepeMeHHbIX M yKa3aHHH) BBI3bIBAET
nepeBof, CTPOKH — MeuaTh IycToil crpoku. Hanpumep, cTpoka
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1¢ PRINT : PRINT: PRINT

obecrneunBaeT mevaTh TpPeX MYCThIX CTPOK, T.€. CO3/1aeT Mpobesn U3 Tpex CTPOK.
Crpoka

1¢ PRINT TIPOTPAMMA YHCJIEHHOT'O UHTETPUPOBAHUSI’

oGecrieunBaeT meuath KommenTapus [IPOFTPAMMA YKCJIEHHOI'O UHTETPU-
POBAHUA. KommeHTapuit 06bIuHO 3akJIiouaeTcsa B anmocTpodbl MIIM KaBBIYKH
(3aBucut ot Tina [I13BM).

B cocraB omeparopa PRINT moryt BBOOMTbCA pa3felIUTeNIH U 3HakU ¢opMa-
Ta. Pasgenurensmu aBiisioTcs ob6buHO 3amsATas (,) M Touka ¢ 3amaroi (;). 3a-
MATasA KaK pa3fienuTerb o0eceunBaeT mevyaTh Kax/Joro 3JeMeHTa CliMcKa B ofpe-
TeJIEHHOM ceKTope cTpokH. Ecrmu uMciio anemMeHTOB Gonbliie uMciia CeKTOpOB, TO
HEeMOMECTHBILIMECA 3JJIEMEHThI MepeHocATca B Apyrylo crpoky. Hampumep, ec-
JIX B CTPOKE TPU CEKTOPa, TO MCHOJIHEHHE OnepaTopa

PRINT 'KOHCTAHTbY’, 3.141, 25,78, 12E -5
NpHBEOET K pacneyaTke BUIa

KOHCTAHTbI 3.141 25
78 12E -5

PasmenuTens B BHAE TOUKH ¢ 3amaToi (;) obecrmeuMBaeT meuatbh OJHOTO 3JIEMEH-
Ta cpa3y Bclnep, 3a ApyruM. Hanpumep, crpoka

5@ PRINT 'KOHCTAHTA I = ; 3.141; 25; 78; 12E -5
[IPM MCTIOJTHEHHMH [1aeT CIIEAYIOIIYI0 PacieuaTKy:
KOHCTAHTA ITU = 3.141257812E -5
Y Hekotopbix II9BM pasgenutens (;) aBTOMAaTHYECKH CO3[aeT MEXAY OT-

TeNbHbIMM 3IEMEHTaMH CIMCKa OOMH WM ABa mpoGemna. B 3ToM ciyuae pacme-
YaTKa NpUBEAECHHOH Bblllle CTPOKH OyIeT UMeTh BUL

KOHCTAHTATIN =3.141 25 78 12E -5

AmnanoruuHo omepatopoMm PRINT BBIBOOATCSA 4HCIIOBbIE 3HAUEHUs MEpeMeEH-
Heix. Hanpumep, ecrm A =12, B=34,C=175uD = 2.34E -15, 10 ucnosiHeHue
CTPOKH

20 PRINT A,B,C,D
[aeT pacreyaTKy Buaa (IIpH TPeX CEKTOpax B CTPOKE)

12 34 175
234E -15

Bot npumMep KOMOMHMPOBAHHOTO MCIIONIb30BAHUSA Pa3fieNIUTeNIeH:
2¢ PRINT "A ="; A, ”B="; B, "C="; C,”D="; D

HcnonHenne Takoi CTPOKH JaeT CIIEOYIOLIyI0 pacievyaTKy:
A=12 B=34 C=175
D=234E —15
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[1pu UCITONHEHHH CTPOKH

29 PRINT "A="; A : PRINT "B="; B : PRINT ”C="; C:
PRINT "D="; D

pacnevyaTtka pacrnojiaraeTcs B cronbeu:

A=12
B=34
C=175
D=234E -15

Ykazatenu ¢opmarta BbIJauM UMCIIOBBIX HAHHBIX, K COXATEHUIO, Pa3JIMUHbI Y
pa3HbIX Bepcuil beiicuka. 310 3aTpymHAET OOCIOBHBIN Nepesos KOHCTPYKIMH C
onepaTopaMH BbIBOJIa ¢ OHOM BepcuM belcuka Ha gpyryio.

Y cuctemM NOArOTOBKH MporpaMm Ha 6ase MuxpodBM “3Inexrtponnka 113-28”
3Hak #{ nocne onepatopa PRINT ykasbiBaeT Ha BbIBOI MH(OpPMalMK Ha JKpaH
puciies;, a 3Hak #1 ee pacreuatky Ha mpuHTepe. [Ipy HCIONb30BaHMKM OTlEpaTo-
pa PRINT 6e3 3Tux 3HakoB (10 yMOJTYaHHI0) HHGOPMALMs BHIBOOUTCS Ha 3KPaH
oucIUIesi. YKa3aHue 06 yCTpPOHCTBe, Ha KOTOPOE BbIZaeTCA MHPOpMalHs, 3aI10-
muHaetcst. Takum o6paszom, 3Hax #0 wiu #1 Heo6XOOMMO KCIIONB30BaTh B HED-
BbI pa3, B MOCJIEQYOUMX OEPaTOpPax ero MOKHO He UCIIONIb30BaTh.

dopmart BbIIauM YKa3bIBaeTca CleqyowmM obpa3oM (n; — WICIIO 3HAKOB 10
HECATHUYHON TOUKH, Ny — HOCIIE Hee) ;

'Fn; n,! — BBIBOOMTCA 3HAK UMCIIa B 9KCIOHEHIMAJIbHOH ¢opme, MaHTHUC-
ca, 3HaK mopsKa, CMMBOJI nopsigka E, oBe uudper nopsagka,
'n,.n,! — BBIBOmMTCA 3HAaK ukcia B ¢opmare ¢ pUKCUPOBAHHOH 3aNATOH

(ecnu uMCTIO HE yMellaeTcsl B 3alaHHOM (opmMate, BHIBOAUTCA CTOJIBKO CUMBO-
JIOB, CKOJIbKO IIO3ULMI OTBEAECHO Ha MevaTp) ,

'E! — BBIBOOMTCA YMCIIO B MOKa3aTelbHOM GopMe C IJIaBarolieil 3anarToi, co-
fepxaliee 3HaK UMCIA, TOYKY, 12 uuMdbp MaHTHCCHI, 3HAK NMOPAAKA, CHUMBOJ IIO-
panka E u 2 mdper nopsaaxa.

Ilpu nepsom BxJIoueHHM ycTaHaBiuBaeTcs ¢opmar ! F 1.9!. B mpepenax
3HQUEHUil Ny BCE HyJIM MaHTHCChI BBIBOIATCA Ha uHOuKaimwo. Hanpumep, uwicno

1,25 namumpyercsa B Buge 1.250000000, a wiciio 1 B Bune 1.00PPPGPPP. Mpu
MH[MKalMK LETbIX YMCEN BBIBOZ, BCEX Hylleil cosiaeT HeymoGera. Hampumep,
TNepeMeHHas a; = 5 OJHOMEPHOTO MAacCHBa IIPH MCIIONHEHHMH OTepaTopa

PRINT!F1.91°A (°2°) =°; A(2)
HacCT TaKyro pacr[ellaTKy:

A (2.000000000) = 5.0000000PD
Onnako, 3agas onepatop PRINT B popme
PRINT!'F2.0"’A (°2) =!F19!'A (2)

TOJTYy UMM PHEMJIEMbIH BT, PacleuaTKH

A(2) =5.000000000
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Y nexotopsix [I13BM BbIBOI NHUIHUX HyNel CELMATIbHO OTcexaeres. B atom
Cllyuae lesipie uucna (HanpuMep, MHIEKChl MaCCHBOB) MHAULMPYIOTCS B eCTecT-
BeHHO# ¢opme. Tak, B HallemM npuMepe UCTIOJTHEHHE ONEPaTOPOB

PRINT”A ("27) ="; A (2)
[ACT pacneyaTKy B BHJE
A2 =5
Ilns 3amanus popmara 4acTo MCIONB3YIOTCA 3HAKH #:
##tH# ##HHE T
———

———
ny n,
3Hak mokasaTenbHON ¢Gopmbl T IpH wacHax ¢ GUKCHPOBAHHOM TOUYKOH OMycC-
Kaercs, HanmpuMep:

PRINT#.## X — neuaraercs 3Hauenue X B popme ¢ GHKCHPOBAHHOH TOUKOMH
npu n; =1 3HaKOB 10 AECATHUHOM TOUKM (3alATOH) M N, =2 3HAKOB MOCIE Hee
(Hanpumep, ecnu X = 1,2345, 10 pacneuarka macr 1.23);

PRINT #.##1 X — neuaraercs 3HaueHue X B noka3aTensHON popMe Npu 1y =
=1 3HaKOB [0 HECATHUHON TOUKH M 1, = 2 3HAKOB MOCJIe Hee (HampuMep, eciM
X=12,345, 10 pacneuarka naer 1.23E1) .

Iopo6HpiM 0Opa3om 3apaerca ¢OpMaTr M B PaCIIMPEHHOH BEPCHU S3bIKA
Beiicuk—beiicuk-80. OnHako yka3aHue Ha BBIBOJI UMC/Ia B MOKa3aTenbHO# dop-
Me 3afiaeTcs He OfIHOiA, a uethipbMms crpenikamu 1111, B Beiicuk-80 npenycmor-
peHa Bbifiaua 3Haka % mepeq YHCIIOM, He MOMEINAIOIHMMCSA B 3aaHHbIi popmar.

B HexoTOpbIX Bepcuax Beiicnka HCTONB3YIOTCA H OPyrHe ONepaTopsl A 3a-
JaHusA GOPMBI BbIIAUM:

SET N — cTaHmapTHOIi,
SET E n — nokasaTe/ibHOiN ¢ HOPMATH30BaHHOH MaHTHCCOH U n ee idpamu noc-

Jie MeCATHYHOM TOYKH (11 3afaeTcs Kak wcio oTr 0710 9),

SET F n — ¢ ¢puKkcHpoBaHHO# TOYKOH M 1 3HAKaAMU MOCIE AeCATHUHON TOUKH,

SET @ — cTanpapTHOii ¢ yceueHneM nociieqHei miudpsr MaHTHCCHI,

SET 5 — cTraHpapTHOIi ¢ OKpYTJIeHHEM NocnenHeil UHdPbl MaHTHCCHI,

WAIT m — nay3a B BBIMHCIIEHHSIX C COXPaHEHHEM MHOMKAlMK HA Bpems mAf,,
rae At, — [UTHTEbHOCTh eMHUYHOM May3bl.

[puBeneHHbie ONEPaTOPH HCMONB3YIOTCS, B YaCTHOCTH, B Bepcuu beiicuka
II3BM FX-702P. Ipu stomn=1,2,...,9,m=0—999 u At =0,02 c. [lay3a B
BBIMMCIIEHHAX 3a/12€TCs TAKKe ¢ MIOMOLIbIO OnepaTopa

[HC] PAUSE (UYucno m)

Ecn m=0, TO BBIMMCIEHMs] OCTAHABIMBAIOTCA IO TeX MOp, MOKa He OyneT Ha-
*ara mo6Gas knasuma nynsra. Onepatop PAUSE ects B GonbLiMHCTBE BepcHi
Beiicuka.

Oneparop TAB n (ot cnosa tabulation — raGynaums) ucnons3yercs wis ra6y-
AAyuu — 3aJaHusA uMcen B Buie Tabnui, obecneuuBaeT neyaTh 3aJaHHOr 0 CHMBO-
Na (WM rpynmsl CHMBOJIOB) , HaUMHasA ¢ n-ii mo3HuMH cTtpokH. Ecimn Bce cumBo-
JIbI He TOMEILATCA B JNaHHOH CTPOKE, YacTh MX MEPEHOCHTCS HA CIIEAYIOLIYI0
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crpoky. Ilpu ucnons3oBaHuM onepatopa TAB n ciefyeT MOMHHTbH, 4TO CTpOKa
HeNUTCA Ha HEKOTOpOe uucio nosuimit M (o1 32 y npocteix II9BM no 80—120
y cnoxHbIX). Y HexoTopbix Bepcuil Beiicuxa Bmecto omepatopa TAB ucmons-
syercs onepatop CSR (II9BM FX-702P).

HeiictBue onepatopa TAB n unmocTpupyeT cieaymoluas nporpamma:

S REM BEWCTEME MOAH®MKATOPA THE

13 FOR W=1 TD S
2a PRINT?K="% TAB(15)LOR(L="L0R{X)

3@ HEXT X

%' 1 nanAna LOGCH =, AGaaaR

¥= 2.002000 LOG(H)= £.931472E-21
S— 3. 000034 LOGCX)= 1.092612

%= 4.Q02000 LOB(K)= 1.385294

X= 5. B0ER63 LOG(RY= 1.£@%4322

O6paTuTe BHMMaHHWe: BCe 3HaueHus log X TevaTaTca ¢ nosuimu n=15. Ins
Hexotopeix II3BM 3apmanue n>M HemomyctuMO W MPHUBOJMT K OCTQHOBY BbI-
uMCNIeHHi ¢ MHAMKaiMe#d oumbxu. Y ppyrux [I9BM 3apanue n>M BO3MOXHO
M O3HauaeT mepeHoc WHAmKammu Ha crpoxy HC=int(n/M), rme int — uenas
YacTh uMCNa B KpYIJbIX ckoBkax. B arom cnyuae mpoGHas uacte (n/M)
frac (n/M) onpenmenser nosuumio B crpoke M frac(n/M) . Hanpumep, ecniu M=
=32,an=70, to int(70/32) =2, u cuMBOJIbI OYAYT BbIBENEHBI Ha BTOPYIO CTPO-
Ky ¥ HauMHathcsi ¢ nmosuimu frac(n/M)M=6. OTmeTM, UTO B ITHX NpUMeEpax
IpeaIosaraeTcs Hymepamms cTpok ¢ 0.

Onepatop
PRINT AT y, x ; {(BoiBouMbI€ TaHHBIE)

obecrieunBaeT BBIBOM JaHHbIX (UMCIIOBBIX 3HAUEHHH KOHCTAHT, IEPEMEHHBIX,
apuMeTHUEeCKHX BBIPOKEHUIt WIH 3aK/TI0UEHHBIX B KaBHIUKH CUMBOJIOB U ¢pa3),
HauMHasi CO CTPOKH C HOMEPOM ) U MO3MIMHM B Heit ¢ HoMepoM x. JleiicTBHe ome-
paTopa AT, npuMeHAeMOTo B pacIIMpeHHbIX Bepcuax beiicuka, MOXXHO paccMoT-
PeTb Ha NpUMepe CIIeNYIOLIeH IPOrPaMMBI:

18 BE0.neEaige Bepeds PO
30 LE INT “PIav;X
49 pRINT 1 3.3 ‘ S, b; 7'

82 PRINT nn “aBA 'Tbn
ETURE" 12,3
PRINT THB 10; "CABMI BMNPABO
HF\ ) nSsmumn
PRINT m- 19,15; A"
EKCTA

4gR
dETHIPE
:
) CABWI ENPABU HA 12 NG3

MUK
Oneparoper TAB u AT oBecniewiBaloT NOCTpOeHHe MPOCTEHIIMX IpadUKOB, COC-
TaBJICHHBIX M3 CHMBOJIOB si3blKa Beicuk (cM. 1. 5). OGbIUHO 3TH OIlEpaTophl
BXOMAT B COCTaB KOHCTpYKLMit ¢ oneparopomM PRINT.

B nexotopeix Bepcusx Beiicuka (Hanpumep, [T9BM PC ¢upmsr IBM, CIIA)
ucnons3yerca oneparop BeiBoga WRITE ananoruuno omepatropy PRINT ¢ roit
Pa3HHlIei, UTO pa3fielisieT IeMeHThl JaHHbIX 3aMSAThIMH
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2.3. BBOA YUCNOBLIX AAHHbIX (OMEPATOPbHI INPUT, LET, DATA,
READ, RESTORE, SWAP)

s BBOOa WMCNOBBIX OaHHbIX ¢ mynsra [I19BM cnyxwur onepatop INPUT
(BBOR) :
[HC] INPUT {['Kommenrapuii’ ; ] (Tlepemennas) . ..}

Kak yxe ormeuanocs, oneparop INPUT 6e3 komMmeHTapus OObIYHO BemeT K OC-
TaHOBY C Bbifauedl 3Haka (?) Nepel BBOIOM WHCIIOBOTO 3HAaUCHUS KaXIOH mepe-
MEHHOH CIIMCKa nepeMeHHbIX. Hanpumep, npu BbINOJIHEHHH CTPOKHU

19 INPUT X, Y, Z

IT3BM Ttprxpmp! BeimacT 3HaKk Bompoca. [Tocne BBofa tTpex umcen (BBOA, UKCH-
pyeTcst HaxkaTHeM KJIaBUILM TepeBOJa CTPOKH) MX 3HaueHHsi GymyT MociiemoBa-
TEJIbHO NMPUCBOEHBI epeMeHHbIM X, YU Z.

Ecnmu B cocraB omepatopa INPUT BBomguTcs KOMMeHTapuii (B amocrpodax
WIH KaBbIUKax), TO BbI[aua 3HaKa BOINPOCA MpPEKPaIaeTcsi U Ha WHIMKALMIO
(oObIuHO 3KpaH AMCIUIEs) BHIBOIMICA KOMMeHTapuil. Hanpumep, npu BbImon-
HEHMH CTPOK

1¢ INPUT BBEIOUTE X="; X

20 INPUT BBEOIUTEY='; Y

BHaYaI€ Ha IKpaHe OUCIUIes NOABUTCA KOMMEHTapuii
BBEJIIMTE X =

IMocne BBOma wicnmoBOro 3HaueHus X 3ra ¢pas3a UCUE3a€T M MOABIAETCSA HOBBIA
KOMMEHTapui

BBEIWTE Y =

[Tocne BBOZa WMCIIOBOTO 3HaueHHWs Y mocienHsas ¢pasa HMcue3aer U UOEeT BhINOI-
HeHHe MOC/eNYWIUMX CTPOK mporpammsl. IIpu 3ToM nepeMennsie X U Y craHo-
BATCA ONpeHeNeHHBIMU, T.e. NpHOOpeTalnT BBeIeHHblE C MyJIbTa UYUCIIOBbIE
3HAUEeHMS.

Y Hexortoprix [I9BM xommeHTapuu npu ucnonHeHuu oneparopa INPUT Bbi-
BOIATCA B OTHENIBHYIO CIYXeOHY10 30HY 9KpaHa Juciviess (BBEpXy WIH BHH3Y) .
BriBaer Becbma monesHo ¢ momomsio oneparopa PRINT noprsepnuts BBOA B
paboueil 30He 3KpaHa WM BBIBECTH BBEHEHHOE UMCJIOBOE 3HAYCHHE Ha IevaTh.
HanpuMep, pu BbINOTHEHUH CTPOKH

19 INPUT 'BBEIOMTE X="; X : PRINT X ="; X
BHauajle B CIIy>keOHOM 30He NMOABIIAETCA KOMMEHTapHi
BBEIWTE X =

Tocne BBOHA WHCIOBOro 3HaueHus X (Hampumep, uucna 1.234) ol ucuesaer, HO
B paboueii 30He MOABIIAETCA MOATBEPXAAoIIee COODIIeH e

X=1.234
Y Hexotopeix [I9BM Bo3MOXHAa Takasd KOHCTPYKIMs IPELJIOKEHHs BBOMJ:

10 PRINT "X ="; : INPUT "BBEIOUTE X=""; X: PRINT X
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B 3TOM cniyuae B paboueii 30He IKpaHa MOABIAECTCA COOOLIEHHE
X=

B CJ1y>kKe6HO# 30HE BBIBOIUTCS KOMMEHTAapHi
BBEJUTE X =

ITociie BBO#a wiciiOBOro 3HaueHHs X KOMMEHTapHi HCY€32a€eT, a Hamuch B pabo-
Yeil 30He OMOJIHAECTCA 3Ha4YeHHEM BBEJIEHHOTO UKCIIa, HapuMep

X =1.234

Y ornenpHbix II3BM BbIBOA kommeHTapueB mo onepatopy INPUT BooGiue
He mpenycMoTpeH. B 3ToMm criyyae BBOm KOMMeHTapus oOecrieuuBaeTcs ¢ IO-
MOILBIO OllepaTopa

19 PRINT "BBEIMTE X” : INPUT X
20 PRINT ”X="; X

TIpH IyCKe MPOrpaMMBI NOABJIAETCSA YKa3aHHe
BBEIIUTE X
?

Tocne BBO/Ia WMCNOBOro 3HaueHusi nmepemenHoit X (uampumep, 1.234) Bmecto
BOIIPOCHTEJILHOTO 3HaKa MOABJIACTCA MOATBEPXKICHHE

X=1.234
Oneparop npuceaueanuss LET (ot cnoBa letter — momeuars GyKkBaMH) :

Koucranta
[HC] LET (Ilepemennas) = < IepemenHas
Bripaxenue

CIIy>KMT Il IPUCBOCHHMS 3a[JaHHOH NMEPEMEHHOH YHCIIOBOro 3HaUeHHs KOHCTaH-

Thl, IEPEMEHHOH WIHM apH(PMETHYECKOTO BbIPOXKEHUA,, HAIPUMeEP:

LET A=5 — nepemeHHO# A NPUCBOEHO 3HaYeHHe KOHCTAHTHI 5,

LET A=B — nepemeHHO# A NPHCBOEHO 3HaUCHHE NIEPEMEHHOM B,

LET Y=A#B/C — nepeMenHO# Y NPHCBOEHO 3HaueHHMe apu)METHUECKOTO BbIpa-
xenusi AB/C, npu 310M nepeMennsie A, B u C ponmxHsl 6bITh NpefBapu-
TEJIBHO OMpe/ieTieHbI.

Y muorux [I9BM npu HaGope nporpammsl onepatop LET MOXHO He BBOIHUTB:
OH aBTOMAaTUYECKU MOSABIAETCA B JIUCTHHIE Mepeq 3HaKoM paBeHcTBa =. Haxo-
Helu, Hexotopeie [I19BM (nampumep, FX-702P) BooOGiue He MMe0T TOrO Ore-
paropa. IIpucBoeHne MEPEMEHHBIM WHCIOBOTO 3HAUEHUsI Y HUX MPOU3BOIUTCS
C MOMOILbI0 3HAKA PaBEHCTBA, €CJIM OH yKa3aH Mocjie NePeMEHHOM

Koncranra
[HC] (Mepemennas) = < [lepemenHas
Bripaxenue

Oneparop LET omyckaercs u y onoit u3 Bepcuit Beiicuka (TDM-3M) cucrem
HOArOTOBKH NporpamMM Ha 6aze Mukpo3BM Inexrponuka J13-28”.
C nomomsio onepatopoB INPUT u LET Mo)HO 3a1aBaTh WHCIIOBbIE 3HAUCHUS
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NMOIpsy, HeCKONbKUM NepeMeHHbIM. OpHako ymo6GHee 3TO fAenath ¢ MOMOILBIO
CIeIMaJIbHBIX ONEPAaTOPOB.
Onepatop DATA (maHHble) B Bufe

[HC] DATA {‘Iucno, yuclo, ..., tmcno}

cnyxur mis BBoga B O3Y II93BM nocnemoBaTeTbBHOCTH UMCEIT, Pa3eNIeHHBIX
3anaTeiMu (crmcka gaHHeix) . [Ipu atom B O3Y obpasyercs cTek, T.e. cHCTeEMa
3aMKHYTBIX B KOJIBIIO PETUCTPOB MaMATH, OPraHU30BaHHBIX TaK, YTO YKCIIa BBO-
OATCS CTPOro IO MOPANKY M BBIBOMATCA B TOM Xe TOpsAKe (ClieBa HampaBo) .

s npucBOeHMS WMCTIOBBIX 3HAUEHWH MEPEeMEHHBIM M3 CIIMCKa JaHHBIX OIle-
patopom DATA cnyxwut onepatop READ (ureHde WM CUMTbIBaHHE) :

[HC] READ {Hepemeunaa, NIEpEMEHHas, . . . , IepeMeHHast }

IIpu ucnonnenun oneparopa READ nepBoil mepeMeHHOH U3 €ro CIUCKa MPUCBaK-
BaeTcs 3HaueHue NepBOro uucia U3 crmcka oneparopa DATA, BTOpO# nepeMeH-
HO#M — 3HaueHHe BTOpOro uucna u T1.71. Hanmpumep, ecnu 3amano DATA 1,2,3u
READ A,B,C,nonyuum A=1,B=2uC=3,

B xope ucrnonuenus omneparopa READ mpoucxomut noBopot creka (momgo6-
HO BpaiueHuio GapaGaHa y peBonbBepa). [Io3TOMY mOCNIe BBIBOOA MOCHIETHETO
UKCIIa K BBIBOZAY rOTOBO INepBoe uuciio. OgHAKO ¢ MOMOMIBI0 CIIeLMAIBHOTO OIe-
patopa RESTORE (110BOpOT) CT€K MOXHO IIOBEPHYTb M YCTAHOBHUThH B HCXOIHOE
coctosiHne. Takum o6pa3oM, UMeeTCss BO3MOXHOCTb 3aJjaHHs UMCIIOBBIX 3Haue-
HHii U3 CrMCcKa fJaHHbIx onepatopa DATA pa3snuuHbIM NEPEMEHHBIM HE TOJIBKO
B CTPOTOM, HO ¥ B U3BMEHEHHOM MOPSAIKE.

TpuBeneHHas HIDKe MPOrpaMMa MIUTICTPUPYET COBMECTHOE JIEHCTBHE Omepa-
topos DATA, READ u RESTORE:

18 REM BBOA RAHHbLIX ONEPATOPOM DATA

20 DATA 1,2,3,4,5

30 REM NPHCEOEHME YHMCAEHHMX 3HAYEHWR NEPEMEHHWM @B, CrTLE

46 READ A,B,C,ILE

50 PRINT’A=’A; “B='RB;’'D="D:PRINT’E="E; 'D="1

60 REM BO3BPAT CTEKA AAHHbY

79 RESTORE

86 REM NMPHMCEOEHWME HYMCAEHHbIX 3HAHEHMR NEPEMEHHMM Feleh

94 READ FrL»M
168 PRINT’F='F;’L="L;’'HM="N

A= 1.,060008980 B= 2.a0aaa0aa@ D= 4, A00230000
E= 5.2@3000000 II= 4, GRG0
F= 1.000000000 L= 2.@282030008 M= %, ARAEaanna

B HexoTophIX Bepcusx Belicuka nmpemycmotpen oneparop SWAP:
[HC] SWAP (Ilepemennas 1) ,(Ilepemennas 2)

obecriemmBaeT OOMeH 3HAUEHMAMM Mexay NepemenHbiMH 1 u 2. Hanpumep,
NPH BBIMOJIHEHHH IIPOrPaMMBbl

1¢ LET X=123: LET Y =456
20 SWAP X, Y
39 PRINT "X="; X,"Y="; Y

pe3ynbTaT OyfieT TaKUM:

X =456 Y=123
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T.e. 3HAUCHHsl NEPEMEHHBIX NMOMEHSAJIHCh MPOTUB NIEPBOHAYANbHO 3aIaHHBIX (B
crpoke 10) 3nauennit X =123 u Y =456.

Bce mepeunciieHHbIE BbILE ONEPaTOPHI MOTYT HCHONb30BaThcA M IS BBOAA
CHMBOJIBHBIX BBIPXEHMIl M NPUCBOEHUsS 3HAUEHHHl CHMBOJIBHBIM IIEPEMEHHBIM
(0coBeHHOCTH BBO/Ia CHMBOJIBHBIX IIEPEMEHHBIX PaCCMATPUBAIOTCA B I71. 4)

2.4. APUOMETUYECKUE ONEPAUUKN, PABOTA B PEXXUME
KANbKYNATOPA

dopma 3amiucH apupMeTHUECKHX BBHIPXKEHHH Ha A3bike beicuk Becbma 6mu3-
Ka K MareMaTHueCKOH 3aliCH BbIPaXEHUi B CTpouKy. IToil popme B mocienHee
BpeMsa OTHAl0T Bce Oonblliee mpennouTeHue: oHa obierdaer Habop MPOCTBIX H
YMEPEHHO CIIOXHBIX popmyi. B cBsA3u ¢ 3TMM 0cOGBIX TPyAHOCTEH B COCTaBJIe-
HUH apr¢MeTHUeCKHX BhIpaxkeHHii Ha bBeiichke He Bo3nHMkaeT. HanoMHuM nuiib,
yro feneHue 0Go3HauaeTcs 3HaKoM [ (a He @) , yMHOXeHUe 3HaKOM * (a He X WiH
-) u Bo3BeneHMe B creneHp 3Hakamu T, A wiu 71 (3aBucuT oT THma [19BM).

Apugmeruveckue onepayuy MOTYT BBINOJIHATHCA C MOMOILBI0 ONEPaTOPOB
PRINT (cM. Bblllle) ¥ KOHCTPYKIMeiH BUA

LET (Ilepemennas) = {Apudpmernueckoe BbIpaXKeHHe }
(Tlepemennast) = { ApudMeTHUECKOE BBIPAXEHNE ]

B apudMeruueckoM BhIpaKEHHM MOTYT HCIOJIb30BaThCA KOHCTAHTBbI, IIEPEeMEH-
HbIE ¥ QYHKIMH.

BeimosiHeHHe OCHOBHBIX apH(pMeTHUeCKHX OMNepauMii ¢ KOHCTaHTaMH M Iepe-
MEHHbIMH TIOKa3aHO B MpUBEMIEHHBIX HWXKe OBYX Iporpammax. HeiictBue ux
CTOJIb OYEBHAHO, UTO He TpeOyeT NOsICHEHMUH.

14 PEM APHPMETMHECKHE ONEPAUMH C YHCAAMH
2@ PRINT? 342=’;342

38 PRINT’9-13=’;9-12

42 PRIMT’ 3xd4=" ;34

96 PRINT’3-4=’;3/4

58 PRINT’374=*;3"4

78 PRINT'S54374=’ ;54374

80 PRINT’ (2+3)%(3+¢1)="; (2+3)%(3+1)
3+2= 5, 300000000

9-12= -3.002006600

Ix4=  1,200000000E 61

3s4=  7.500000000E-01

3"4= B.100000000E 81

5+374= 2.,500000000E 01
(2+30%(3+1)=  2.000020000E 21

16 REM APH®METHHECKHE ONEPAUHH
28 LET A=S5:LET B=2

25 PRINT’A=’;As’B=’;B

38 PRINT’A+B=’;A+B

48 PRINT’A-B=’;Q-B

S0 PRINT’ AsB=’;AsB

68 PRINT’A-B=’;QA/B

78 PRINT’A"B=’;A"B

A= 5. 000000200 B= 2.A0QA0Q00A
A+B= 7,.000000000

A-B= 3.0002080000
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“#B= 1.PO0GOAGBAAE A1
AsB=  2,5000000043
A7B= 2.500000300E A1

Oynkiuu sa3pika Beiicuk OynyT omucansl B ganbHeinreM, [Toka nuum oTme-
THM, 4TO MHOTHE M3 HUX HMeKT GpopMy 3alMCcH TaKKe BecbMa OITu3KyIo K oOue-
npuHATol. ToNbkO QYHKIMM 3aNMUCHIBAIOTCA MPOMUCHBIMU OyKBaMH, HallpuMep
BbIUMCIIEHHE CHHYycCa mepemeHHoi X (sinx) kak SIN(X) .Y HexoTophix Bepcuit
Beiicuxa aprymeHT ¢yHKUMM He 00sA3aTeNbHO OOIDKEH 3aKJI0YaThCs B CKOOKH,
T. . MOxHO mucats SIN X,

Jns BkmoueHHs B GeiiCHK-porpaMmMy apu¢pMETHYECKOTO BBIPaXKEHHs BHA

u=U, sin(2nft +¢) .1

npexae Bcero HeoOXomuMmo nepeobo3HauUTh MEPeMEHHbIE C yYeTOM OrpaHHue-
HMI Ha BHI MMEH NepPEeMEHHBIX, NPUCYIIMX 3amaHHOH Bepcuum beiicuxa. ns
HpocThIX Bepcuil belicuka nmpremiieMsl, HapuMep, Clleyiole 3aMeHbl: Hanps-
xenue u < U, MakcumanbHoe Hanpsbkenue (ammwmutyna) Uy, < A, uactoraf<F,
Bpems t < T, dasa p< Q. Ecnu wicno 7 BeiBogutcs B Bume #PI, To BhIpaxceHne
(2.1) npuoGperaeTr BecbMa HarJIsAHBINA BUL,

LET = A* SIN (2*#PI*F+T+Q)

OGpartute BHUMaHMe: OOBIUHO MPOIYCKaeMbIid INpH 3alMUCH MaTeMaTHYeCKHX
BBIP@XEHUH 3HaK YMHOXXEHHUSA JI0JDKeH 00s3aTeNbHO MPUCYTCTBOBATh B apudMe-
THUYECKOM BbIpaXXeHUM M1s OelCUK-IPOrpaMMBl.

Y Gonee cnoxHbix Bepcuil Beiicuka Bo3MOXHO 0003HaueHHEe MEPEMEHHBIX
CTPOYHBIMH JIATUHCKMMHU OYKBaMU U COYETaHHAMH MX C IPOMMCHBIMU. ITO ITO-
3BOJIAeT NpUOMU3UTL (OpMYy apudMETHUECKUX BBIPOKEHMH A GelcHK-mpo-
rpamm K Oosee ectectBeHHOM. Hampumep, (2.1) npu 3TOM 3amMilieTcs B elue
Gonee HarnsagHoM Bupie: (U< u, U, < Um, m<PL f<f,t <t, p<q):

LET u=Um* SIN(2*PI*fxt+q)

Ilaxe u3 3TOro MpocToro mMpMMepa BHIHO, YTO NMPSIMOE KONMpoBaHUe GeHCcHK-IporpaMM
mna pasueix IIOBM HeBo3moxno. Y ofHux BepcHii Beilcuka wicio m 0603HAuaeTCS Kak
#PI, y npyrux kak PI, y TpeThMX Kak 7, y YeTBEPTBIX €ro BHIBOJ, BOOOLIE He NPefyCMOTPeH.
Pa3nuuHbpl BO3MOXKHOCTH JIs1 HAMUMEHOBAaHHS NEepeMeHHbIX. JTO 3aTPYOHSAET B KAKOK-TO Me-
pe mepeBof nporpamM H Hcnonb3oBanue Ha [I9BM apyroro Tuma, YeM TOT, LI KOTOPOTO
6puiM pa3paGoraHbl mporpamMmbl. OOHAKO 3TH TPYAHOCTH HE ClEAyeT M NpeyBeHYHBaTh.
YKa3aHHbIe pa3liMuMs [OCTaTOYHO MPOCTHI U ¢opMalbHbI. [lonb3oBaTeNb, XOPOLIO OCBOMB-
umm# cBoto I[I9BM, Hepenko cnocoGeH yuecTs MX MPSIMO 10 XO4y BBoAa nporpammsl. Kpome
Toro, B GonbumHCTBE Bepcuit Beficika mpenycMoTpeHo 0G03HaueHHE NEPeMEHHBIX TOJIBKO
[IpoIMCHO#t TaTHHCKo# GyKkBoit Wi 6yKkBo# ¢ moctenyowei wdpo# (ot @ mo 9) . PekomeH-
AyeTcs yWTHIBATh 3TO YK€ IPH 3alMCH MaTeMaTHUYeCKHUX BBIP@XEHMH, pacueT [0 KOTOPHIM
MpeATosaraeTcs BoMoaHATh Ha [I9BM. Hanpumep, BeIpaxkeHue

U=A-SINQ2-PI-F-T+ Q) (2.2)

e[Ba JIH yCTynaeT [0 HaIISAHOCTH BhIpaxkeHMIo (2.1), 3aTO MOYTH KONMMPYET BhIpaKeHHUE,
DonyCTHMOe 1S MofaBiistioliero GonbIIMHCTBA BepcHti Beficuka (ocTaeTcs MULIbL 3aMEHHTh
TOYKY * Ha 3HaK *) .
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[Tpu ucnonb3oBaHuM apUpMeTHUECKHX BbIPaXEHHH B GelcHK-TporpaMmax
CllefyeT YUMTBIBAaTb NPHOPHUTET BHINOJTHEHUS OTIE PALIHH |

1 Berpaxenue B ckoOKax

Bo3BeneHue B creneHs

Orpuuanue (3Hak —)

YMHOXeHUE U [eleHue

LenounucnenHoe fenexue

CrnoxeHue ¥ BbIVMTaHHE

Breruucnenne ¢yHkimi

Onepatuu otHowrenus (4 >B v 1p.)

CnemMarbHble JIOTHYECKHMe OlNlepaldM B Mopsake ux nepeudcienus: HE,
U, UJIU, uckmovaoinee WIIU, moruueckas MMIUIMKAlWA, JIOTHYECKAA
3KBUBAIEHTHOCTb.

Yuer npuopuTeTa onepauyMi BakeH faxe B MpocTeimx cnyuasx. Hanpumep,
Boukciienne 3 + 5 -2 mact 13, Tak kak BHavae Oy[eT BbINOJIHEHO YMHOXEHHE
uMcria 5 Ha 2, a 3aTeM K pe3yisrary npubasieno uucno 3. Eciu Hy>XHO BbINOJ-
HMTb ONEpalM{ B NMOPAJKE CIIeOBAaHUA MX CHMBOJIOB, T.€. CIIOKHTb 3 U 5 M pe-
3y/bTaT YMHOXHMTb Ha 2, TO apu(dMeTHUeCKOe BBIpaXKeHHEe HYXXHO 3amUcaTh B
Buge (3 +5) 2. CkobkH HapyLIA0T eCTECTBEHHbIN IPUOPUTET OTIEPALHI.

O 0O h WP

HHorma BO3HMKAIOT COMHEHHSI B BBINOJIHEHHH OOMHAKOBBIX IO NMPUOPHUTETY OIEepaliMif,
Hanpumep A - B/C/D. B TakuX Clly4asiX HOJIE3HO IOMHHUTD, YTO PaBHOLIEHHBIE IO IIPUOPUTETY
ollepaliMH BBINMOJIHSIOTCS ClieBa HalpaBo. WUTak, BHauarne BeuMcinseTcs A - B, 3aTeM MoJTyYeH-
Hoe wiCcno Aenutcs Ha C u pe3ynsTaT (A - B/C) ewe pa3 nemitcs Ha D,

B COMHHMTENBHBIX CIyYasiX PeKOMEHAYeTCs CIeUMallbHO HCIHONIb30BaTh CKoGku. Hampu-
Mep, BhIpaXeHHe ab/cd, BNONHE MOHATHOe HpH OObIMHON MaTeMaTHYeCKOH dopMe 3amucH,
HENb3s 3amMcaTh B Bume A+*B/CxD, Tak Kak 3T0 AacT pe3ynsraT abd/c, a He ab/cd. BBeps
CkoOKHM, MONyWwMM NpaBUIIBHYIO 3amich 4 *B/(C+D). [IpaBoMepHa TakXe M TaKas 3alHCh
(A-B)/(C-D) nnu A+ B/C/D. Yncno BBOAMMBIX CKOGOK 0GBIYHO He OTPaHMYEHO.

Pewum kanvkyaaropa, npucymmii [I9BM, mo3Bosisier npoBOOUTh BBIUMCITE-
HUA 1O apudMETHUYECKHM BbIpaXeHMsAM 6e3 BBozma mporpamm. BonbUMHCTBO
oneparopoB U yHKuMil A3bika Beiicik MOXHO HCHONB30BaTh B PeXUME Kallb-
KynaTopa. B 3Tom pexume BbIUMCIIEHHSA BBIMONHAKTCA HaG0POM HHCTPYKIMH Ha
asbike Beficuk ¢ apudMeTHUECKUMHU BBIPOXKEHMAMH, HO 6e3 yKa3aHHUA HOMEepPOB
cTpok. IIpu 3TOM 1A NpUCBOEHHSA NMEPEeMEHHBIM UUCIIOBBIX 3HAYCHHH UCIIOIb-
sywoTca oneparopsl LET, DATA u READ, a gy BeruucieHus apudMeTHUeCKUX
BoipaxeHui onepatoper PRINT u LET.

Il p u M e p. Berucnuts 3Havenne U o Beipaxenuo (2.2), ecmu A=1Q, F=3,T=1wu
Q=0,2 (yrnsl B paguaHax) .

Cnoco6 1. IpumeHenue onepatopa LET.

LET A=1( — nepeMeHHO! A mpUCBOEHO 3HaueHue 10,

LET F =5 — nepemeHHo#t F npucBoeHo 3HaueHue 5,

LET T=1 — nepemeHHo# T npucBoeHo 3HaueHue 1,

LET Q=0 — nepeMeHHo#t Q nmpHcBoeHO 3HaueHue 0,

LET U=AsSIN(2*PI*F+T+ Q) — mepemenHo# UnpHCBOeHO UMCIIEHHOE 3HaueHHE Bbl-
YHCTICHHOTO apH(pMeTHUeCKOT0 BhIPKEHHUS,

PRINT U —nonyuaem pe3ynsrat U=1.9866933 (3Hauenue nepemenHo#t U).
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Cnoco6 2. IpumeHenne Tonbsko onepatopa PRINT.
PRINT 10%SINQ2#PI*3%1+.2)

B cnocoGe 1 3HaueHHs BceX NEPEMEHHBIX MOC/E BHIMMCIECHHH COXPaHSIOTCA B NMaMSATH
MMI3BM (3TO 3KBHBWJIEHTHO BHIWHCIIEHHAM Ha MHKPOKAJbKYJNSATOpPEe C BBOOOM HCXOAHBIX
[aHHBIX B PETHCTPHI MAMSTH [3]). Cnoco6 2 npoiue, HO B HEM 3HaYeHHs NEPeMEHHbIX B
apuPMETHUECKOM BBHIPRXKEHHH 33a[aHbl B BH[I€ KOHCTaHT M MOCJI€ BBIMMCIIEHHS YXe He CO-
XPaHSIOTCA.

Bce onepaiyu B peXXuMe KaJbKYJNATOPa 3aBEpPHIAIOTCA HaXaTHEM KJIaBHIIM
nepesona crpoku (TIC, ENTER, EXE, RETURN ut.11.) .

Hexoropsie cnemmamusupoBansbie [19BM (Hanpumep, FX-702P) ¢ pynkums-
MH MOILHOTO MHKDPOK&IbKYJIATOPa HMEIOT ONOJHUTENbHbIE YOOOGCTBa B PeXH-
M€ KallbKyNATOpa, HanpuMep He TpebyroT Habopa omeparopa PRINT (cM. cno-
co0 2), pag GyHKIMiA (CTATHCTHYECKHH, KOPPEIAUMOHHBIA U PErpecCHOHHbIMH
aHaNIW3, BBIUMCIIEHHE TMIepOOJIMYeCKHX H OOpaTHpIX rumepbonuueckux ¢yHk-
IMii, BbIUMCIIEHHe (akTopHana, mpeoOpa3oBaHHe YTJIOBBIX MeP M KOOPIOMHAT
M T.[.) Y HEX PEaIH30BaH MUK PONPOrPAMMHO.

OGbIUHO peXHM KalbKYJATOPa MCHONB3YEICA U1l OMHOKPATHBIX BBHIYMCIIE-
HUA MATOH CJIOXHOCTH. B oTnuuMe OT OGBIMHBIX MHUKPOKIBKYIATOPoB [3],
TMM3BM u KkanbKynATOpbHI, POrpaMMHUpPYeMble Ha A3biKe BEHCHK, BHINOJNHAIOT
BBIYHCIICHHS NO TNPEIBAapPUTEIPHO NOArOTOBJIEHHOH M OTpPEeNaKTHPOBAHHOMW Ie-
pen myckoM ¢opmyite. ITO pe3Ko CHIXKaeT BEPOATHOCTh OIMOOK B mpouecce
BBIYMCIIEHHIT, 0COOEHHO eclM pacueTHass GopMyJia CII0XKHa.

Pexaim KanbKynsaTOpa OYeHb MOJIe3eH B XOME PeNaKTHPOBAHWSA M NMPOBEPKH
nporpamM (cM. § 6.2), BBOOMTCSL aBTOMATHUYECKH TIPH BCAKOH OCTaHOBKE IIPO-
rpammbl. Takum 06pa3om, mosb30BaTeNb MONYyYaeT BO3MOXHOCTb NPOBEPUTH
BBIUMC/IEHHs, paHee MpPOBENEeHHble MO NpPOrpamMMe, B PeXHME KaJbKyNATOpa,
CPaBHMTb HX M cAeNaTh HajjIeXcaliHe BbIBOJIbI O MPaBWIBHOCTH PaboOThI MpoO-
rpaMMel. B pexaiMe KaJbKyJIATOpa MOXHO NPOBOIOMIb TaKKe MpedBapHIENb-
Hyl0 MOOTOTOBKY [aHHBIX (HampuMmep, BBOOUTb 4iCiO 1/3 B TaKOM HMEHHO
Buge und 72 B Buge PI 1 2), a Takxe 06paBGOTKY [aHHBIX B KOHIE BBHIYMCIIE-
HUH (HanmpuMep, YMHOXKEHHe pe3yJibTaTa Ha KOHCTAaHTy, ero npeoOpa3oBaHHe
HT.[.).

25. BbIMUCNEHUE 3NEMEHTAPHBIX ANMEBPAUYECKUX ®YHKUWMA
(EXP, EXT, LN, LOG, LGT, SOR)

K craHpapTHeIM 37eMeHTapHbIM airebpanueckuM ¢GyHKUMAM s3bIKa beid-
CHK OTHOCATCA ciepyioume GpyHKUMH: BBIYMCIIEHHE 3KCIIOHEHTHI €* HaTypalb-
Horo norapudma Inx, gecaTuuHoro jorapucdma log x ¥ KBagpaTHOrO KOPHS
V/X. Bce 3TH yHKIMH BBIMMCIAIOTCA CNEUMATBHBIME UHCIIEHHBIMH METOJaMH,
PeaTM30BaHHBIMM MHKPOIPOrPAMMHO.

Hanpumep, skcnoHeHimanbHag ¢GYHKIMS MoOXKeT ObIThb BBIUMCIIEHa IO ee
Pa3OXKEHHIO B PAAL,

x | x? x3
St Ittt vt T
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JTOT pAQ NerKo BBIYMCIIAETCA C NOMOILBIO TOJIBKO apudpMETHUECKHX OTepalyid.
OnHako MOTpelIHOCTh BBIUKCIIEHUIN TOBOJIBHO MEJIEHHO YMEHBIIIAETCA ¢ POCTOM
wicla BKIIIOYEHHBIX B BbIUMCIIEHUs WieHOB. OTOpoIlIeHHbIE WIEHbI CO3JAIT Me-
TOOMYECKYI0 NOT'PELLIHOCTD, KOTOPas JOJXKHA ObITh JOCTATOMHO MaJia.

Y GonbpumHcTBa [I9BM morpeniHocTs BBIUMCIIEHHS HE [O/DKHA MpeBbILIATD * 1
miaauero paspana. [Ipy 3Tom NpUXoOUTCA UCTONB30BaTh HECATKU WIEHOB pas-
JOXEHHA paApa. Pasymeercs, ecTb chneuMalbHbie NMPHEMbI YMEHBILIIEHHUS UYMCIIa
Borwiciiernid. Tem He MeHee BblumclleHMs (yHKUMA TpeOywoT OOMbLIeEro uMcia
apu(dMETHYECKUX OlNepalMii ¥ COOTBETCTBEHHO 3aMETHO GOJIBIIErO BpeMeHH
BBIYMCIICHMH, YeM NP MPOBENEHUM 3NIEMEHTAPHBIX apM(pMETHUECKUX ONepalui.

Oyuxiusa EXP Buna

Koncranrta
[HC] EXP (<Tlepemennas [)
BeipaxkeHue

obecnieunBaeT BbIuMCIIeHHe GYHKIMHM €*, rfe X 3agaHO KOHCTaHTOH, UMCIIOM
unn apudMeTHYECKUM BhIpaxKeHHeM, a e=2,718281828459045. Bcrpeuaercs
taxoke dyHkuusa EXP Buna

Koncranra
[HC] EXP[(] < Mepemennas ¢ [)]
BripaxceHne

T.€. eClIM apryMeHT GyHKIMH — KOHCTaHTa WIM IepeMeHHasi, OH He 3aKJIoYaer-
Cf B KpPYTJIble CKOOKH.
Ilnst Bprucenus 3Havenust 10* cnyxur ¢pynximsa EXT Buga
Koncranra
[HC] EXT(<IlepemenHas ;)
Bripakenue
B psane Bepcuit Beiicuka 31a QyHKIMA OTCYTCIBYET.
Jns BBIMMCIIEHHS HAaTypalbHOro jorapudMa In x OGHIYHO HKCHOJNBb3yeTcA
yukmsa LOG Bupa
Koncranra

[HC] LOG({Iepemennasn )
Bripaxcenue

JIns BeIWMCIEHUA AECATHUHOTO Jorapudma iog x cinyxur yaxkimsa LGT Busa

Koncranra
[HC] LGT(A Ilepemennas {)
Bripaxenue
WUnorna Bmecto ¢yuximu LGT ucnonsayercs gpyuxims LOG 19,
Y nexotopsix [I3BM (nanpumep, FX-702P) BcTpeuatotcs uHbIe POPMBI 3amu-
c¥ GyHKIUMIA TorapupMHUPOBaHHS :
KoncranTa
[HC] LN[(]{ MNepemennas y[)] mns dyukimu In x,
(Bripaxenue)
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KoncraHTa
[HC] LOG[ (] NMepemennas »[)] mna dynkuau log x
(BsipaxeHue)

Hanuure ckoGok He 06s3aTenbHO, Tak MOXHO mucaTth LOG X wn LN 5.
JInA BHIMMCIIEHHs KBAJPAaTHOTO KOPHA \/X cy»aT dyHkma SQR (ot cnosa
square — KBaipaTHbIi KOPEHb) BHia

KoncranTa
[HC] SQR(4Iepemennas} )
BripaxceHue

Bcrpeuaercs u gpyras ¢opma 310i PyHKIMH

Koncranrta
[HC] SQR[(]{ Mepemennas p[)]
(Boipaxenue)

[TporpamMma, MpHBEeEHHAA HIDKE, WUTIOCTPHPYET BBIMMCIIEHHA IEMEHTAPHBIX
anre6panuecKux GQyHKIHMIA:

10 REM BbYUCIAEHWE OCHOBHHLX AACEEFAUMECKUX OYHRKUUW
20 LET X=2:PRINT’X="iX

30 FRINT PEXF(X)=?3EXF(X)

40 LET Y=LOG(X) :PRINT’LOG(X)=?§Y
50 PRINTILGT(X)="FLGT(X)

6@ PRINT?SQAR(X) =’ §8QR(X)

X= 2.000000000

EXP(X)= 7.389056099

LOG(X)= 6.931471806E-01

LGT(X)= 3.010299957E-01
SQAR(X)=" 1.414213562

IIpy Hcmonb30BaHMM TMX (YHKUHKH HEOOXOMMMO 3HAaTh X 0COGEHHOCTH, XOPOLIO OMH-
CaHHBIE B MaTeMaTHUYeCKOH NHTepaType [33]. Tak, ClefyeT NMOMHUTE, YTo (pYHKIHS e* BLI-
WiCSAETCS OO TeX Mop, OKa ee 3HaueHUS HAXOHATCHA B mpenesiax paspsamHolt cetxu [TIBM.
Tak, ecnu oHa CBepXy orpaHMueHa 3HaueHHeM 9,99999999 -10°°, To 3HaueHMA X MOJIKHBI
6biTh MeHbwie 231 (upu x =230 ¢¥=7,722-10%). Jlorapupmuueckue (GYHKUMM MOTYT
uMeTh Mobo#t aprymeHt x >0 (8 mpepenax paspsgHo#t cetku [I9BM). OtpuunarensHbie
wicna He MmeloT norapudmoB. Oynkimsa SQR(X) cnpasemmBa ansa mobbix x > 0.

Ecmu aprymeHT anreGpanueckuX (yHKUMH MINM MX 3HAaUEHMS BHIXOLAT 3a [ONYCTHMBbIE
npenesnsi, [I3BM BHBOAKT Ha HHAMKAUMIO yKa3aHHe 06 oumbke. JIns nocnenyomyx BeIwC-
JICHU HY)KHO YCTPaHMTh IPHUMHEI, IPUBOMMAILKE K 3TOMY.

Y mHorux II3BM ¢yHkuMs log X oTcyTcTByeT. B 3ToM Cilyuae mis BHIWMCIeHMs log x
MOXKHO HMCIONb30BaTh BhipaxeHue log x =Inx/In10=0,4342945 Inx. 3ameTuMm, YTO JIyulle
MCTIoNB30BaTh He Goliee KOPOTKoe BhipaxkeHue Inx/In10, a mocneaHee — C NpexBapUTeNDb-
HBIM BBIWCJICHHEM BelHWMHbI 1/In10. 3To mourM BABOe COKpalaeT BpeMs BBIMMCICHUS
dyHkimH log X. AHaTIOTHYHO BBIM CIISIOTCA JIOTapU MBI X IpH J1I060M IPYTOM OCHOBAHHM :
log, x =Inx/Ina.
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2.6. BbIMUCSIEHUE TPUTOHOMETPUYECKUX U OBPATHbIX
TPUTOHOMETPUYECKUX ®YHKLUMUIA (SIN, COS, TAN, ASN, ACS, ATN,
Pl, RAD, DEG)

Tpuzonomerpuyeckue @ynKyuy 3aHEMaIOT BaXXHOE MECTO B pacueTax, BbIIOJ-
HsieMbIX Ha [I9BM. AprymeHTOM 3THX GYHKIMI ABJISETCA yTOJ ¢, BBIPAKEHHbIH
B paguaHax (papm). TpuroHomerpuueckue GYHKLUMM MOXHO ONpENEsHTD, Pac-
CMOTpEeB BpalIAKWMIACA Ha IIOCKOCTH BEKTOP [UIMHOM ¥ =+/x2 + y’, TAeEXuy —
KOOpMHaThI ero koHua (puc. 2.3). TpuroHomerpuueckue byHKIUMH UMEIOT Me-
puon nosTopenus 360°, wiu 27 pap.

OyHKIMA BHIMUCIIEHHs CHHYCa apTyMeHTa ¢ (sin ¢) Bupa

KoHcranra
[HC] SIN(Mepemennas p)
BripaxeHue

BBIYMCIIAET 3HaUeHHe Sin 9 =y/r .
OyHKUMA BIUKCIIE WA KOCHHYCa apryMeHTa ¢ (Cos ) BUIa

Koncranra
[HC] COS(y Mepemennas ()
BripaxxeHue

BBIWICIISIET 3HAUEHUE COS @ = X/I .
OyHKLMA BBIMMCIIEHHUs TaHT€HCa apryMeHTa ¢ (tg ¢) BUOa

Koncranra
[HC] TAN({ [lepemeHnas { )
Boipaxenue

BBIYUCIISIET 3HAUEHHE tg ¢ = sin /cos v =y/x.

Y nexotopeix [I19BM u3 3tux Tpex QyHKIMH BBIMHCIISETCS JMIIb OfHA tg ¢.

Ilox aprymeHTOM ¢ moapa3ymeBaercs 3HaUeHUEe KOHCTAaHTBbI, IEPEMEHHOH WU
apudmMeTHuecKoro BeipaxceHus. Hemocraoume ¢pyHKIMH MOTYT BBIYMCIIATHCA C
nomompio cooTHoenuit cos ¢ =/ (1+tg2 ) ™', sinp=+/(1+ 1/tg% »)
y BonpimncTBO coBpemenHbix [I9BM ume-
eT BCE OTMEUEHHbIE TPHUIOHOMETPUYECKHE
] N yHKLMH, Yepe3 HHX ONMpeHeNsIoTCA TaKXKe
KOTaHreHc ctg ¢=1/tgy, cexaHc secy=
= 1/cos ¢, KocekaHc cosec ¢ = 1/sin ¢.

DYHKLMH sin ¢ U COS p ONpefeNieHbl IS JIio-
GbIX ¢, a tgy Wi BCEX ¢, KpoMe ¢ =m/n+m/2
(1A nocnedHMX tg @ *o). OOHAKO y MHOTHX
TI9BM oGnacts ompenesieHHss TPUTOHOMeTpHYeC-
KUX GyHKumit orpaHuyena. Hampumep, y [13BM
FX-702P Henb3s 3amaBaTh ¢ BLIXOASILMM 3a Mpe-
mensl +8m (B 3TOM cllyyae BBIYMCIIEHMS OCTaHaB-
JIMBAIOTCA C MHAMKauMed ommMGKM — BBIXON ap-
Puc. 2.3 TyMeHTa 3a JomycTMMble mpemenbl). I[loaromy

S
§L— N
Y
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HYXHO CJIe[MTh 32 NpeelaMu U3MEHEHUST apTYMEHTa H TPOTPaMMHbBIM 1yTeM OTpaHHYMBATh
MX. YUUTBIBAs TE€PHOAUYHOCTH TPUTOHOMETPHUECKHUX (PYHKLMH, 3TO HECIOXKHO BbITOJIHHMTb.

B o6uiem Ciyyae yIiipl TPMTOHOMETPHUYECKHMX (QYHKUMA 3aal0TCA B paliMaHax, Ipajlycax
(2 pap, cooTBeTcTBYET 360°), HHOIIA B Irpajax (B NpsAMoM yruie n/2 pad M ¥ 100 rpan).
Ins nepenona @ M3 paiMaH B I'paflyChl H Ha060pPOT MCHONB3YIOTCS CIIEAYIOIIME COOTHOLLE-
HUS: ¢° =¥ pan -180/m, 9pun =9 1r/180 Y pspa I[I9BM pnst aToro B HaGope dyHKuMit UMe-
0TCA (byﬂxl.um RAD u DEG BHUJ,

RAD |Koncranra

[HC] DEG( IepemenHas ()
BripaxkeHue

Oynkumuss RAD nmpeobpa3yeT apryMeHT, 3alaHHbIN B TpaflycaX, B apryMeHT, 3alaHHbIA B
pamrasax. @ynkums DEG oGecrniewnBaet o6paTHoe npeoGpasoBanue. [lepeBof yIiioB HHOIa
BBINOJIHAETCA U mupekTHBo# MODE N, roe N 3apaet pexaim (Mony) paGoTsl

Kak yxe ormeuanocs, y GonbumucTBa II9BM nmpemycMoTrpeHa Bbiaua uMcia
m=3,141592654. 31a dpyHK1MsA, 06o3Hauaemas #PI, Pl umi 7, oGecnieunsaer npu
orcytctBun ¢yHKuMii RAD u DEG nepeBop yriioB ¢ HOMOLUBI0 NMPHBENEHHBIX
BBIILIE COOTHOILIEHHIA.

ITo 3aaHHOMY 3HAYEHUI0 TPHUTOHOMETPHYECKON (GYHKIMHM MOXeET ObITh Haii-
JieH ee aprymeHT ¢. IS 3TOro HCIONB3YHTCA 00paTHble TPU2OHOMETPUYecKue
dynxyuu. PacumpeHHsie Bepcuu beiicika NMO3BOJAIT BBIYKCIATD TPH 06GpaTHbIE
TPUTOHOMETPUYECKHE (YHKLMH apryMeHTa X: apKCHHYC arcsin x, apKKOCHHYC
arccos x M apKTaHTeHC arctg x, OHM 3aJal0TCA B BUJE

ASN {KoncraHta
[HC] ACS ({TepemeHHas ()
ATN | BeipaxeHue

Y npocreix Bepcuit Beiicuka U3 3THX TpeX GyHKUMHA UCIONB3YETCH TOJBKO Of-
Ha arctg X, OCTAJIbHbIE BLIUHCIISIOTCA N0 COOTHOLIEHUSM

arcsin x = arctg (x//1 —
arccos x = m/2 — arctg (x/ \/1 —x%);

arcctg x =mf2 — arctg x.

BhIuKCIIeHre TPUTOHOMETPUUECKUX M OGPAaTHBIX TPUTOHOMETPUUECKUX (YHK-
M WUTIOCTPHPYET cllefyiomas NporpaMma:

16 PEM BMYMCNAEHWE TPHUCOHOMETPMHECKMY W OBPATHbLIY
28 REM TPHFOHOMETPHHECKHZX #YHKUMA
38 LET #=.5:PRINT ’X=’;X;’Pal *
48 PRINT ‘SIM(KI=’;SIN(X)

S PRINT *COS(X)=";C0S(X)

EA PPINT ‘TANCXY=' 5 TAM(X)

7@ PRINT ‘ASNCX)=’;ASH(X)

aa PRIMT ‘ACS(¥)=";ACS(X)

93 FRINT ZATNCX)=’;ATH(X)

w=  5.002000060E-01 PAL.

SIMN(Y)=  4,794255336E-01

COS(X)= 2.775825619E-01

TAN(X)=  5.463024292E-A1

A5HOK) = 5.235927756E-01

ACS(X)=  1.847197551

ATH(X)=  4,636476090E-01
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Y nexotopbix [I9BM aprymeHT Bcex mepeumclieHHbIX Bbllie GyHKIMH, 3aaH-
HbIi B BHME€ KOHCTaHTBl WIM NepeMeHHOH, MOXeT He 3aKJIuaThCi B CKOOKH:

Koncranra
[HC] OYHKLMA [ (] < lepemennas y[)]
(BbipaxeHue)

CnpaBemtussl, Hanpumep, 3anucu LET Y =SIN X, wiu LET Y = SIN 1.5 (me-
pemMeHHON Y NnpHcBaMBaeTcst 3HaueHue sin x wim sin 1.5), wmm LET Y = COS (2 *
*PI*F*T).

2.7. BbIMUCNEHWE TUNEPBONUYECKUX U OBPATHbIX
FMMNEPBONUMECKNX OYHKUWA (HSN, HCS, HTN, AHS, AHC, AHT)

T'unep6onuueckue u o6parHble runepGoauyeckue GyHKIUH JIErKo BbIPaXalot-
csl uepe3 IKCNOHEeHIManbHble M Jorapudmuyeckue dyHxmu. Tak, runepbomu-
yeckuit cuHyc sh x, kocuryc chx u TaHreHc thx cBs3aHbl ¢ dyHKIMei e* co-
OTHOLLICHHUAMHU

shx = (e¥ —e™)/2; chx = (e* +e7%)/2;
thx = (¢ —e™*)/(e* +¢™*) =shx/chx,

OrpaHuueHHst Ha 3HAYEHUA X TaKHe XKe, KaK y GyHKImu e*.
Ins oOpaTHeIX runepbonuueckux ¢GyHKIMI ClIpaBeIMBLI COOTHOILIEHHSA

arshx =In(x +4/1 +x%), —oo<x < 00;
archx =ln(x +v/x* - 1),x>1;
arthx=Inv/(x+1)/(1 -x),-1<x<1.

Beruncnenne 3tux GpyHKLMil B MpoCThiX Bepcusax bejicuia cnenuanbHO He mpe-
AYyCMOTPEHO: OHM BBIUMCIIAIOTCA IO NPHBEIEHHbIM BBILIE COOTHOILEHUSAM.

Opnako runmepGonuueckue U obpaTHble runepbonnueckue GyHKUMM OUEHD
LIMPOKO KCIONB3YIOTCA B MPAKTHYECKUX PacueTax, 0COOEHHO B pagHOTeXHUYEC-
kux. IToaromy y GosmpumHcrBa [19BM, npemHasHaueHHBIX I HHXKEHEPHBIX H
HayUHbIX pacueToB (Jake KapMaHHbIX, Takux, Kak FX-702P), npempycMorpeHo
MHKPONPOrpaMMHO€E BbIYMCIICHHE 3THX QYHKIMI, 3alaBa€MbIX B BHIE

KoHcraHTa
[HC] (OYHKUUWA) (X INepemeHHas y)
BoipaxkeHus
UK
KoHcraHTa
[HC] (OYHKUUA) [(]< Mepemennas ¢[)]
Bripaxkenue

3pech nop, o6o3HaveHHeM OYHKIIUA HyxHO nOHMMaTh crenyloime QyHKIMH,
3aMMCaHHble TPOMUCHBIMH JIaTHHCKMMHU OyxBamu: HSN — sh x, HCS — ch x,
HTN — th x, AHS — arsh x, AHC — arch x, AHT — arth x.

HanmomuHaeM, 4YTO apryMeHT X MO>eT ObITh KOHCTaHTOH, NEPeMEHHOH M
apH(GMeTHYECKMM BBIPOKEHHEM, €ro 3HAaYCHHs HE [OJDKHBI IPEeBbIILIATh JOMYCTH-
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Mble npenienst. IIporpamma, mokasbiBamowas BbINONTHEHHe BBIMMCIEHHH 3THX
byHKIMiA, 1aHa HIKe, 0COBBIX NOSCHEHUH OHa He Tpebyer:

S REM BMYHCAEHHE FHNEPEDIMHECKMX W DBPATHBIX
19 REM FUNEPBONHHECKMN ®VHK UM
20 LETX=8.5:PRINT’X="X

30 PRINT’HSN(X)=’HSH(X)

48 PRINT’HCS(X)=’HCS(X)

S8 PRINT HTH(X)Y="HTN(X)

63 PRINT'AHS (%)=’ AHS(X)

70 PRINT’AHC(1/5)=' HHC(1-X)

88 PRINT’AHT(X)="GHT (XD

X= 5.000008060E-01

HSH(X)= 5,218953055E-B81
HCS(X)>= 1,127625965

HTH(X)= 4,621171573E-01
AHS(X)= 4.812118251E-01
AHC(1-X)= 1.315957897

AHT(X>= 5.493061443E-A1

2.8. OCHOBHbBIE YUCNOBLIE U AONONMHUTENbHLIE OYHKUUU
(ABS, SGN, INT, FRAC, PRC, RPC, DMS, RND, HEX$, OCTS)

Yucnosvie gynxyuu pacimpsior BoamoxkHoctd [I9BM B npoBeneHuu pasinuy-
HbIX pacueTOB. OCHOBHBIMH UHCIIOBBIMU (GYHKIMAMH, BXOOAIIMMH B J00Oyio
Bepcuio belicuka, ABNAITCA CllenyloLye:

ABS (ot cnoBa absolute — a6cooTHOE 3HauYEHHME) — BbIfIEJIeHHE aGCOMOTHOrO
3HaueHUs aprymMeHTa X (T.e. BbIUMCIEHUe |x| — Mopmyns X) ;

SGN (o1 cnoBa signum — 3HaK) — onpefeieHHe 3HaKa wucna (ecyiu GyHKIUA
paer +1, 3HaK apryMeHTa HOJIOXMTeNeH, eciu 0, aprymeHT paBeH O, M ecnu
—1, 3HaK apryMeHTa OTpULATENeH) ;

INT (ot cnos integer portion — uenas uacTb) — BbIfieJIeHHE LieNION YacTH Apo6-
HOTO apryMeHTa;

CINT — ¢yHnxkuus, Bbigensolas LeJyl 4acTh apryMeHTa C OKPYTJIEHHEM UHC-
na (Hanpumep, uucio 17,95 npeobpasyercs B 18).

O6was ¢opma 3anucu 3THX GyHKIMI MOKOOHA MPUBENEHHON BbIllle IS TH-
nepbonuueckux ¢ynkumii. McronszoBanne dpynxuuit ABS, SGN u INT noschs-
€T clleflyloliasi MporpamMma:

10 REM BbYUCNEHWUE OCHOEHBIX YUCNOEBIX oYHKLWW
20 LET X=2:PRINT’X=’3X

30 FRINT?ABS(-X)='3ABS(-X)
40 FPRINTPINT(HPI)=’3INT (#FI)
5@ PRINT?SGN(X)="3SGN(X)

60 PRINT?SGN(@) ="’} SGN ()

70 PRINT?SGN(-X)=?3SGN(~X)
X=  2.000000000

ABS(-X)= 2.000000000
INT(FPI)= 3.000000000
SGN(X)= 1.000000000
SGN(@)= -« 000000000
SGN(~-X)= —~1.000000000
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B paciuMpeHHbIX BepCHAX s3bIka belichik BcTpewaerca Takke (yHKUUA
FPAC — BpigenieHHe ApPOOHOH YaCTH KOHCTAaHThI, 3HaueHUS NEPEMEHHOH WIK
apudMeTHYECKOTO BhipaxkeHus. Harmpumep, IpH BBINMOTHEHUH CTPOKH

50 LET A=FPAC(4/3)

nepemeHHass A monyuut 3Hauenue 0,33333333 — ppoGuas uacte wkcna 4/3 =
=1,33333333. '

Y [13BM, opreHTHpPOBAaHHBIX Ha Hay4YHbIe U HHXXEHEPHBIE PacueThl (HanpHMep,
FX-702P) , BcTpeuaeTcs psif O0NOAHUTEAbHbIX PYHKYUI:

Oynkuusa ! — BpiumcneHue ¢axropuana. 3Hak 3T0i GYHKIMU CTaBUICSA MOC-
Jle YUCIIa—KOHCTaHThI, IEPEMEHHON WIH apuMeTHUECKOrO BBIPDKEHHUS B CKOO-
kax. Hanpumep, 3!, A! npu A=3 u (6/2)! nawT 3HaueHne ¢akTOpHana Tpex,
paBHoe 6 (HamomHuM, uto M!'=1 nmpu N=0u N!'=1.2-3...N npu uensix N>
>0).

Oyuxkmua RPC X, Y cnyxut mis npeobGpa3oBaHMs OeKapTOBbIX KOOpAMHAT
X u Y touku Ha wiockoctH (pHuc. 2.4,4) B moyspHbie KOOpouHaThi. IIpu 3TOM
nepeMeHHOH X NpHUCBaMBaeTCs 3HauYeHHe, paBHOe [JIMHE BEeKTOpa # , a MepeMeH-
Hoit Y — 3HaueHue yria ¢. Oynkimus PRC X, Y cnyxwr mnsa npeobpasoBanus na-
pametpoB ¥ =X u =Y B koopmuHathl X, Y Touku (X, y) B [1eKapTOBOW CHC-
Teme KoopauHat (puc. 2.4,0).

Oyukuusa DEG (y MIBM FX-702P oHa ornuuaercs OT pacCMOTPEHHOH B
§ 2.6) clyxuT I epeBOAa yria, 3aJaHHOTO B BHAE {TPamyChl, MUHYTbI, Ce-
KYHABI M MX [ONH), B Yroj, 3aJjaHHbIi B rpagycax C AECATHYHBIMH JOJIAMH.
Hanpumep, ecmu ¢ =14°25'36"", 10 Boimonuenne komannsl Q =DEG (14.25.36)
IaeT 3HaueHue nepeMenHoi Q = 14,42666667° .

Oyukius DMS (ot cnoe deqrees — rpamycel, minutes — MHMHYTBI M Se-
conds — cexkyHApl) HpeoGpa3yeT yroJ, 3aJaHHbIiH B rpagycax C AeCATHYHBIMH
JONIAMH, B yroJl, 3aJlaHHbIi B rpajycaX, MUHYTaX M CEKYHAAX C HeCATHUHbIMH
monsmu. Hanpumep, ecnu A =14,2536°, 10 BhINONHeHHe KOMaHmpl DMS 4 Be-
[ieT K BblHaue pesynbrata B Bupe 14°15'12.96'. O1a xe dynkimsa obecreunBa-
€T npeobpa3oBaHUe BPEMEHHM — Yachl C AECATHUYHBIMH JONAMH IpeobpasynTcs
B 4achl, MUHYTBI U CEKYH/BI C JeCATHYHBIMH [ONSAMH.

Oynxkuusa RND (ot cnoBa round — OKpYIJIATB) CIYXUT OJIsi OKDPYTJIEHUS
3HaueHUs] apryMeHTa ¢ BBHIBOJOM BCeX pa3psamos wicia go 10Y. Ota QpyHkums
3aMMCHIBACTCA B BUME
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KoHcTaHTa
[HC] RND (< [epemennas ,y)
BeipaceHue

Hanpumep, Boipaxxenne RND (2*7*5, — 2) BHIWMC/IsAET IJIMHY OKPYXHOCTH pa-
[Myca ¥ =5CM c BBIBOOOM pa3psAAoB pe3ynbrata mo 1072 (y =—2). Peaynsrtar
BbIuMcIeHni 6yaer 31,4 cm (6e3 oxpyrieHus 31,41592654 cm) .

B mpuMMeHEHMH oOMMCaHHBIX Bblle GYHKUMH 0COOBIX TpyOHOCTel OOBIYHO He BCTpeuva-
erca. Mckmouenvem sBasercs nuwb ¢yHkuus INT. Y HekoTopeix II3BM Bhimenenue
uesloit 4YaCTH INPOMCXOAMT MpocTo oT6pachiBaHMeM ApoGHoit uactu. Torma INT(17.8) u
INT(-17.8) maoT cooTBeTCTBEHHO pe3ynbraT 17 U —17. OpHaxo o6biuHO QyHKuMs INT
co3naeT HauGorbllee Lenoe W CjI0, MEHbBIIICEe UJIM paBHOE 3HAUYEHMIO apryMeHTa. Ho Torpma
INT(17.8) =17, a INT(-17.8) =—18. B TakoM Buae pyHKIHMIO INT MOXHO MCIONB30BATH
7Sl OKPYTTIeHHs: Jo Omudkaitiero uenoro umcna, no6aBnss K aprymeHty 0,5. Hampumep,
INT(17.8+.5) =18u INT(-17,8+.5) =-18.

Hexotopbie tunsr [I9BM cniocoGHel Ha si3bike Beiicuk oGpabGaThiBaTh umclia
B LIECTHANUATEPUYHOM M BOCBMEPHUUYHOM IIpefcTaBieHuu. s 310r0 npumens-
10TCA QYHKIMU:

HEX$  —npeoOpa3zoBaHue umciia M3 JECATHYHON (POPMBI B IECTHAAIIATEPUY-
Hylo (Hampumep, HEXS$ (32) maer uncio 20, xoTopoe sBisieTcs
ILIECTHA/IATEPUYHBIM TIPECTABIIEHHEM [IECATHUHOrO ukcna 32);
OObIYHO JecATHuHBble uMcna — apryMeHT ¢yHxkuuu HEXS$ momkHst
JIexats B mpefenax ot —32 768 mo 65 535.

OCT$  —npeoGpa3oBaHHe WiC/ia U3 [AECATHYHOH (POPMBI B BOCHMEPUUHYIO,
Hanpumep, OCT$ (24) maer wicno 30 — BOCbMEPHUHOE IMPEICTAB-
JIeHHe JEeCATUYHOIO uucia 24.

2.9. BE3YCNOBHbIE U YCNIOBHbIE NEPEXOAbI (OMEPATOPHI
GO, TO, ON—-GOTO, IF, THEN, AND, OR, ELSE, UNLESS)
BonpumHcTBO NporpaMm pasBeTBistoecs. A obecreueHUst BETBIIEHHUH
CIly>xaT 6e3yCIIOBHbIE U YCIIOBHbIE EPEXOLIbI.
Besycnosnblii nepexod obecneuwBaercsa oneparopoM GO TO (croBa go to 03-
HauasoT “uptd k). Y psapa [I9BM a3tu cnosa muinyTes cnutHo, kKak GOTO. Uc-
NOJIb3YI0TCA CIIEAYIOLIMe BUIBI TAKUX IEPEXOMIOB:

[HC] GO TOHC

HC
[HC] GO TO{ Nepemennas
BeipaxceHue

B mepBoM ciyuae mepexopn MPOMCXOOMT K CTpoke ¢ Homepom HC, 3aaHHBIM B
BUOe KoHctaHThl. Hanpumep, komanna GO TO 100 unu GOTO 100 obecneunsa-
et nepexop k crpoke ¢ HomepoM HC =100. Bo BTopom ciyuae HOMep CTPOKH
MOXeT 3afaBaTbCi HE TOJBKO KOHCTaHTOW, HO M 3HaueHHEM IePeMEHHOW WU
apH(pMeTHYeCKOTO BhIPaXKEHHA. ITOT CIIyYai COOTBETCTBYET BO3MOXHOCTH Ge3-
YCIIOBHBIX NEPEXONOB C KOC8EHHOII aopecayueii, KOTOa afpec nepexopa (HOMep
CTPOKH) yKa3aH 3HaueHHEM IEPEMEHHOM WIH apu(pMETHUECKOrO BHIPRKEHMA,
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KocBenHas agpecanys 3aMeTHO PacUIMpPsieT BO3MOXHOCTH NPOrpaMMHUpPOBaHUSA,
XOTA Ha MPAaKTHKE IPHMEHAETCS TOBOIBHO PENKO.

Y nexotoprix [13BM npenycmorpeHa BO3MOMHOCTb BBOJA, XPaHEHUA H HC-
TONTHEHHA HECKONbKUX CaMOCTOATENBHBIX NMPOrPaMM — NMPOTPaMMHbIX GIIOKOB.
Tak, y [T9BM FX-702P takux 610kos 10, onu o6o3HaueHs! kak PP, P1,..., P9
wi B obiem Buge PV, '

Onepatop
N

[HC] GOTO#< Iepemennasn
Boipaxenne

ofecneuBaeT BXO[ B MporpaMMHbiii 6ok PN nuGo ¢ nmpsmoi apmpecammeit
(GOTO N, rpe N=0, 1, 2,...,9), mubo ¢ KOCBeHHOH. Alpec mepexoma yce-
KaeTcs JI0 LIeJIOT0 UMCIa.

Ecnun Heobxomumo obecnewdTh mocnemoBaTelbHbIA Oe3yCTOBHBIA Iepexop,
[0 HECKOJIBKHM afipecaM, coBMecTHO ¢ omnepatopoM GOTO ucnomnb3yercs one-
parop-nepexaioyareab ON. KoOHCTpyKIHs NepexXoooB B 3TOM ClIyuae MMeEeT BUI

KouxcTtanTa
[HC] ON JTepemennas y GOTO {HCl, HC2,HC3, ...}

BripaxceHue
rae HC1, HC2, HC3, ... — nocrnenoBarenbHO Bo3pacTalllie HOMepa CTpoOK, K
KOTOPBIM NMPOHCXOAUT mepexof. OGhIMHO KOHCTaHTa, MepeMeHHas MM BbIpaXxe-
HHMe B UrypHbiXx cxoOkax NOIDKHBI MPHUHUMATb 3HaueHHus 1, 2, 3, ..., 4TO BbI-
3bIBaeT Ge3yCIIOBHbIA MEpexol COOTBETCTBEHHO K CTpokaMm ¢ Homepamu HC1,
HC2,HC3, ... Hampumep, BbIOSTHEHUE CTPOKH

19 ONIGOTO 50, 109, 209

npu I=1 obecnewut nepexon k crpoke 50, mpu I=2 k crpoxe 100 u npu I=3
Kk cTpoke 200. OgHako BCTpeualoTcss BepcHH beiicuka, y KOTOpBIX NEpexon K
crpoxe HCN npoucxonmut, ecny 3HaueHHe KOHCTAaHTbI, IEPEMEHHOHW WIIH BbIpa-
xeHua B urypHeix cxobkax paBHo HCN. Tak, B npuBefqeHHOM IpUMepE, ec-
mu I =100, nepexon npousoitmer k ctpoke 100.

Ycnoenvie nepexodsr mpocTeililero THNa KMeT KOHCTPYKUMIO BHIA

KoHcraHTa 3Haku Koncranrta
[HC] IF4Tepemennas p otHoweHus < [lepemeHHas
Bripaxenue (ycnoBus) BripakeHue

THEN

GOTO HC

[Ipu 3THX nepexodax NPOUCXOOMT CPaBHEHHE WMCJIOBBIX 3HAUEHMH KOHCTAHT,
HEPEMEHHBIX WIM apH(pMeTHUeCKHX BBIPDOKCHMH, CTOAIMMX OO M IOCJe 3Haka
otHoureHus (cioBo if o3Havaer ecimu, then — Torna) . Ecnu 3agansoe oTHOMEHHE
(ycnoBue) BBINOJNHACTCSA TO MPOMCXOOMT Mepexon K crpoke ¢ Homepom HC.

3HaKH OTHOLLIEHHSA :

= paBHO, < MeHblle,
# win( ) He paBHO, > WK > = GOJIbIIE H PaBHO,
> BoJiblue, < win < = MeHblIE U PaBHO.
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Ecnu ycnoeue mepexona He BBINOIHEHO, TO MPOMCXOAMT IEPEXOL K BbINOII-
HEHUIO CJIeflyIolIero oneparopa unM (y HEKOTOPbIX BEPCHH) CieMyowei cTpo-
Ku. Bo u3bexanne HemopasyMeHMil ¢ Pa3lIMUHOM TPaKTOBKO# YC/IOBHBIX Mepe-
XO[IOB NpHU BBHINOJIHEHUM YCIIOBMA MEPEXOJa ONepaTophbl YCIOBHBIX MEPEXOI0B
ONUCAHHOTO THMAa PEKOMEHIYETCA CTABMTb B KOHEl CTpPOKH JMOO [aBaTh UX B
OT/ENIBHOM CTPOKE.

Bbornee cnoxHas KOHCTPYKILHUsA yCJIOBHOIO mnepexona

KoHcranTta 3Haku KoHcranTa THEN KoHcranTta
[HC] { Nepemennas ; ortHouieHus < [lepemeHHas GOTO IepemenHas
Boipaxenue | (ycnoBus) Berpaxxenue BripaxeHue

obecrieunBaeT He TOJBKO NIPpAMBIEC, HO U KOCBCHHBIE NMEPEXO0/Ibl ITPU BbINOJTHCHHUMA
33aJaHHOI'O yCJIOBHA. Hanpnmep, BBITIOJTHCHHE CJIEAYIOLUMX CTPOK:

190 IF X>Q THEN 109 ([Ipsimas anpecauus)
176171
10 IF X> @ THEN 2xN (KocBeHHas afpecaiys)

oBecreunBaeT NpAMON nepexon K crpoke 100 (mepBbiii BapMaHT Mepexofa) Jiu-
60 KocBeHHBI Nepexon k cTpoke 2N (BTopoii BapuanTt) npu X > 0. Ecimn X <0,
GymeT BBINONHATHCA CIIEAYIOIIAs 32 PeUIOXKEHHEM KomaHaa (CTpoKa) .

Y cnoxubix Bepcuit' beiicuka uMeeTcs psAn OOMOJIHUTENBHBIX KOHCTPYK LM
YCIIQBHBIX NIEPEXOHAOB, HAMPUMED, TaKas

Koucranta 3HakH KoHcranTa
[HC] IF{ IlepemMeHHas p oTHOLIeHus < [lepemennas ¢ THEN {I/lﬂcrpyxuun}
Boipaxcenue ) (ycnosus) | BeipakeHue

B 3TOM cniyuae mpH BBIMOJIHEHWH YCIIOBHS BBINOJHAETCA MpPEIJIOKEHHe Noce
cnoBa (Momuduxaropa) THEN {l/lncrpyxmm} (omeparops!, QyHKIMH, TUPEK-
THBb]) . Hanpumep, ecnu BBINONHSAETCA CTPOKa

19 IF X=@ THEN PRINT "X =0": STOP

10 npu X =0 GynyT BomonHenst koMaugsl PRINT "X =0 u STOP, t.e. Gynmer
BBIBE/IEHO Ha MHOMKalM0 coobuienre X =0 ¥ MPOU30MIET OCTAHOB BbIYMCIICHUH
(xomaHga STOP) . IpH HeBBINONHEHHH YCIOBMSI NMPOMCXOIMT IEPEXOJI Ha Clle-
AYIINYI0 CTPOKY.

Y Hexotoppmix HI3BM (nanpumep, FX-702P) Bmecto cnoBa THEN B atoit
KOHCTpyKImH ucmonb3yerca 3Hak ; (THEN co3pmaer mpemiuecTByloliyio KOH-
CTpyKLHMI0O TNepexona). Bo3moxxHa M nofmo6Has 3amucCh YCIOBHOrO Mepexopa:

19 IF X=p THEN GOTO 50

(ecnu X = (), nepexon K cTpoke 50, HHaUe K CIeIyIolei CTPOKE) .
B xauectBe mpHMepa NOCTPOEHMs Pa3BeTBIIAIOLIEHCA MPOrPamMMbl C YCJIOB-
HBIMH ¥ 6e3yCIIOBHBIMHU TIePeXOJAMH PACCMOTPHM BbIUNCIIEHHE QYHKLMH

(sinx)/x = l,gcnnx =0, .
(sinx)/x,ecmu X #0.
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ycx 10 INPUT “RBEBUTE X="X
20 GOSUB 40: FRINT “SIN(X)/X="§

30 GO TO 1@

40 IF X=@ THEN LFT S=1: RETURN
8600 z 50 LET S=SIN(X)/X: RETURN
Puc. 2.5
o>

rnem 3Ty QYHKLHMIO HEJIb3sl BBIYMCIIATH KaK
Borauchenue 551608 (sinx)/x npu x =0: noyyaeTcs Heon-
F=sin(z)/z F= penenennocts  0/0. Ienenue Ha O
[19BM knaccudpuumpyer kak ourmbky,
XOTsl B [JANHOM cCJlyyae HeollpejesieH-
HOCTb ycTpaHsietcss ¥ (sin 0) /0= 1. Ta-
KHM 06pa3om, aJITOpUTM BbIYMCIICHHI

OyneT CIey oMM :

1. BBogum 3Hauerniue x.

2. CpaBHUBAEM X C HYJIEM.

3. Ecnu x # 0, BbiuMcniuM sin(Xx) /x ¥ BIBOOUM pe3yNbTaT Ha HHAUIRALMIO.

4. Ecnu x = 0, BpIBOOMM Ha MHOMKALUIO TOXUECTBEHHO U3BECTHBIH pe3yJlb-
TaT — unucio 1. '

S. Mepexo)uMm K . 1 — BBOOMM HOBbIE 3HAUECHUA X.

CxeMa 3TOro ajIrOpUTMa M COOTBETCTBYHOLIAA €My IporpaMma mpefcraBlie-
HBI Ha puc. 2.5.

Y TI9BM, ponyckamommx pa3sjefieHue NMporpamm Ha O5OKM, NMPUMEHSETCS
Takxe crnenymwouas ¢opMa ycIOBHOIO Nepexona:

KoHcranTa 3Haku KoHctanTta KoHcranta
[HC] 4 Mepemennas ¢ otHowenus | [epemennas { THEN [#] | [lepemenHas
Beipaxxenue | (ycnoeus) |Bsipaxenue Bripaxenue

3Hak # nocne THEN ykas3bIBaeT, UTO NpY BINOJIHEHUH YC/IOBUS MPOUCXONHUT YyC-
JIOBHBIH NeEpexop, ¢ NPAMOM WM KOCBEHHOM afpecalyei K mporpaMmHoi obnac-
TH, afipec NMepexofa yceKaeTcs 0 Lenoro uucna. OTcyTCTBMe 3HaKa # YKa3blBaer,
YTO afpecoM SIBJIAETCS HOMEpP CTPOKH.

B HaubGonee crnoxHpIX Bepcuax sa3bika bedicuk (Hanmpumep, [TI9BM MSX,
ZX-Spectrum) B COCTaB YCIOBHBIX NMEPEXOLOB MOTYT BBOIUTbHCA MOAUPUKATO-
pbt AND (1), OR (unn) u NOT (Het) . Hanpumep, npu BBIIOJIHEHMH CTPOKH

19 II' A=9 AND B=0 AND C=0 THEN PRINT "U=p"
nevataercs coobwenne U=0 (nepemennbie paBHbl 0), ecnu A, u B,u C paBHb1 0.

B npoTHBHOM Cilyyae BBINOJIHAETCA CEAYyIolias CTPOKa MPOrpaMMbl. AHaJIOTHY-
HO IPH BBIMOJIHEHUH CTPOKH

10 IF A=9 OR B=p OR C1"= @ THEN LET U=1
ecnu A, unu B, unu C He paBHbi O, nepemenHoi U nmpucBauBaercs 3HaueHue 1.
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Haxonen, BcTpevaercsi HaubGonee nonHasg ¢(opma YCTIOBHBIX INEPEXOMIOB:

Crucok KOHCTAHT, nepe- 3Haku
[HC] 4 MeHHBIX U BbIP@KEHUH C otHowenuss THEN
onepatopamu ANDu OR )  (ycuoBus)

{”HCTPYKLIPIH} ELSE {Wnctpyxums}

B 3TOM cllyuae IpH BBINOJIHEHHH YCIOBHUs (MJIM YCJIOBMi NPU BBOJIE MOAuHKa-
topoB AND 1 OR B yClioBMs1) BBINIONHS0TCA HHCTPYyKLmMH mocie cnosa THEN, B
NPOTHBHOM Cjlyuae — MHCTPYKUMH mociie mopudukaropa ELSE (unaue) . Yacts

¢dopmbl, 3aKiTIOYeHHast B KBa[paTHbie ckOOKHM, He ABJAeTCA 00A3aTeNbHOI, Ha-
NpUMep:

1909 IF A AND B=0 AND C=p THEN
PRINT "U=0" ELSE PRINT "U=1"

[Ipy BbINOJIHEHUH 3TOi CTPOKH, eciu A, u B, u C paBHb1 0, nevataercs coobiue-
Hue U = 0, ecriu uHaue, — coobuienue U = 1.

M3 omicanHoro cnenyer,uro npuMeHeHue mopuduxatopos AND OR u ELSE
HO3BOJIAET CTPOUTh KOHCTPYKILMH MPOTrpaMM, He OTHOCSILUMECS HEMOCPeNCTBeH-
HO K YCNOBHBIM mepexopaM. OHM MpPEBpPAIAlOTCA B YCJIOBHbIE epeXOmbl MPU
npumeHeHud onepatopa GOTO, Hanpumep:

10 IF A=0 AND B =0 THE GOTO 15¢
ELSF GOTO 309

— eciu A u B paBubi 0, nepexop k crpoke 150, ecnu uHave, — Kk crpoke 300.

Y HexoTOpsIX Bepcuit Beiicnka BO3MOXHOCTH MOOM(UKATOPOB 3HAUUTEIIBHO
pacLIMpeHbl, B MX UKCIO BXomut M cnoBo IF (ecnu) . Hanpumep, Moxer meict-
BOBATh TaKasg KOHCTPYKUMA:

19 LET U=1IF A=) AND B=p NO C=0

— nepemenHo# U npucBausaercs 3Hauenue 1, ecnu A u B paBubt 0, Ho C He paB-
HO 0. B TakMX KOHCTPYKIMAX MpUMeHseTcst Takxe mogudukarop UNLESS (ec-
11 He) . [Ipu ero npuMeHeHMM MHCTPYKLMHU BBINOJHAKTCSH, €CIIU YCIIOBUE He CO-
6mopaerca. Hanmpumep, BbiosIHEHHe CTPOKH

50 PRINT "X ="; X UNLESS X=0

BeIleT K pacnevyaTke 3HaueHUs rnepeMeHHoi X, ecnu X He paBHO 0.

2.10. OPFAHU3AUMNA LUKNOB (ONEPATOPLI FOR, TO, STEP, NEXT,
WHILE, UNTIL)

MHOTHe BBIYHCIIEHHS KEJaTelbHO MOBTOPATH LMKIMuecKU. Hampumep, vacto
TpeByeTC BBIYMCIIATh 3HAUEHHE KaKOU-TMO0 GYHKIMM HECKOJNbKO pa3 (cM.
IIpMMep BBIWMCIIEHUA Sin(x)/X, NpUBefeHHbIA Bbiie). ITOT MPUMeEpP MOKAa3bl-
BaeT, YTO LMKJIBI MOXKHO OpraHM30BaTh C MIOMOLUBI0 ONEPAaTOPOB YCIIOBHBIX M
6e3ycoBHBIX NepexofoB. OOHaKO MOCTPOEHHEe MPOrPaMM ¢ LMKIIaMH, NOBTOPS-
IOIMMHUCS 3a[aHHOE UMCJIO Pa3, YIPOILAETCs, eCIIM MCIONIb30BaTh ClielHaIbHbIE
onepatopst muki0B: FOR (mis), TO (no), STEP (war) u NEXT (cnemyroumit).
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CTpykTypa uMKna Ha s3bike DBeicHK BBIINAOUT CHEeyoIHMM oOpasom:

[HC] FORa=BTO+y [STEP 8]
[HC] (Tesmo uukna)
[HC] NEXT o

3mecs a — ympaBisiouias nepeMeHHas;  — KOHCTaHTa, IepeMeHHas Wiu apud-
METHUECKOe BBIp@XeHHEe, KOTOpbIe 3a1al0T HavuaJlbHOe 3HaYeHHe NepeMeHHOH
Y — KOHCTaHTa, NEepPeMEHHasaA WIKM apupMeTHUeCKOe BBIPAXKEHUE, C UUCIICHHBIM
3HaYeHHWEeM KOTOPBIX CPaBHHBaeTCA YNpPAaBIISOLIas MePeMeHHAsA &; & — KOHCTaH-
Ta, IepeMeHHasA WM apu(dMeTHUeCKOe BbIpaXeHHe, KOTOphle 3aaloT Luar u3me-
HeHus1 § mepeMeHHOi . IIpH OTCYTCTBUM HEO6A3aTEIBHOTO 3 T€eMEHTa KOHCTPYK-
K (B KBapaTHbIX CKOOKax) mpupamieHde 6 aBTOMATHYECKM 3a/1aeTCs PaB-
HpIM 1.

BhinonHeHHe 1HKIIa TPOUCXOOUT ClleayomM o6pazom:

1. BHavane oHOKpAaTHO BBIMMCIIAIOTCA 3HAYCHHUA (3, Y M 6, 3aNOMHUHAIOTCA U
OTOMY B HaibHeiimieM (B XO[de BBINOJNHEHMsS LMKJIa) MEHATHCA HE MOTYT.
3apganve 6 =0 HemOMyCTMMO U BOCIIPUHMMaeTCA Kak oumoKa.

2. IlepeMeHHOM 1MKIIa & 3a[a€TCA HauaIbHOE 3HauUeHue f3.

3. [IpoBepsieTcst 3HaueHHe O Ha ero AOIYCTUMOCTb. 3HaueHHe CUMTAeTCA MO-
IYCTUMBIM, €CITH MPH MOJIOXKUTENIBHOM 1uare (6 >0) a <y WM IpU OTPULATEND-
Hom are (6 <0) a=>7.

4. Ecnu 3HaueHHe & JOMYCTHMO, BBINOJIHAEICA TENO LMKIIA, HHaue IPOMCXO-
IUT TIEPEXOJ], K BBINOJTHEHHI0 HHCTPY KUK, clenytomei 3a NEXT a.

5.Tlocne 3aBepileHUs BHINOIHEHUS TeJla IMKIIA MPOU3BOIUTCS IPUPAILIEHUE &
Ha BEJIMUMHY § U BBIMOJIHAIOTCSA ONepaliM, HAUUHAA C 1. 3.

IIpu BBIXOAE M3 UMKIIa Ynpapisiolias NepeMeHHas OObIYHO COXpaHseT CBOE
nocienHee 3HaueHne. OpHako y Hekoropbix [I3BM 3Toro He nmpoucxomur, u ym-
paBiIfioLIaA NMepeMeHHasi CTAHOBUTCA HeoNpeneneHHON. BHyTpu 1mkia gomycTu-
MO H3MEHEHHE YIpaBJIAIIeH TlepeMeHHOM & (Ho He 3,y 1 §) . JlomycTHM Taioke
BBIXOJI, U3 LIMKJIa C IIOMOILbI0 ONIEPaTOPOB YCIIOBHBIX NepexonoB. OmHako BXof,
B TeJIO LMKJIa U3BHE, KaK MPaBHIIO, HEJOMYCTUM U BocnpuHuMaeTca [I9BM kak
oumbka. llukiner B psage Bepcuit belicuka Henb3ss BBOAUTb B COCTaB ONEPaTOpOB
ycnoBHbIX nepexonos IF,

Kax wm3meHnsieTcst ympaBinsiiolnass nepeMeHHas IMKIa IPH 3aJaHUM IOJIOXKHU-
tensHOro (6 >0) u orpunarenshoro (6 < 0) npupamueHusi, TOKa3bIBalOT NpUBe-
IEeHHBIE HIXKE IIPOT PaMMBbI:

18 REM UMKA C NONORMTENDHMM NPUPAWEHHMEM %
20 FOR X=-2 TO 2 STEP .S
32 PRINT ‘H='%

48 NEXT X

R=-2, ABE6VA000
R=-1,500000200
A=-1.080600260
x==05,080000300E-71

A=, ABAGEGAGE

x= 5. A0008B0AE-G1

A= 1.02008a00006

A= 1,500000005

A= Z.0B0AABAGEA
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18 REM UKKA C OTPHUATESDHMM APMPAWEHHEM X
28 FOR ¥=2 TQ -2 STEP -.5
30 PRINT ’X="X
46 NEXT X
%= 2.000900003
X= 1.560000606
¥= 1.9600008000
%= 5.00A00BABAE-A1
X= , BEA0R6A0E
X=-5. 008066800AE~H1
X=-1.000020000
X==1,500600003
x=-2, 023088300

Kax ormeuanocs, uckmwouenue oneparopa STEP § Bemer k aBToMaTuuecko-
MY 3a[laHHI0 3HAUeHHUsA § = 1:

14 REM UMK BE3 ONEPRTOPH STEP
28 FOR X=-2 TD 2

30 PRINT *X=‘R

43 NEXT X

N=-2.00002002300

Y=-1.000080263

X= .060000000

¥= 1.008030204

= 2.060686080

JTO0 MOXHO HCNONb30BaTh WIS BhuMcleHus daxrtopuana N!'=1 2 3 ... N npu
N= 1, Biiouast ocoObrit cyuait N!=0!=1:

‘REM EMYHMCNEHME . @AKTOPHANA N!
INPUT/BREBMTE M='M
FRINT*M='HN

LETR=1

FOR I=1 TO N

LETR=P®I:NEXT 1

PPIMT ' HI="F

60T0 2R

G LB G O e
DITIDIDD

0 *

[IMKJIBI LIMPOKO NPUMEHSIOTCSI, KOrda Heob6Xxogumo ocyiiecTBUTh Tabyns-
M0 Kakoi-nubo ¢yHxuuu. Ha puc. 2.6 man npumep mporpammbl TalyIstumu
IKCIMOHEHIMaNbHON (GYHKUME e*¥ M cXeMa aIrOpuTMa 3TOH LMKJIMUeCKOH Ipo-
TPaMMBbI:

14 REM TAEYNAUHA $YHKUMM EXP(X)
28 FOR X=2@ TO -20 STEP -4

3@ PRIMTX=’ ;¥ TAB(2@); *EXP(X)=";EXP(X)

48 NEXT X

A= 2.000000000E 81 EXP(X)= 4.851651954E 08
A= 1.6000P0000E B1 EXP(X)= $.83611A520E A&
X=  1.200000000E 01 EXP(X)= 1.627547914E A5
= £.030000000 EXP(X)= 2.980957987E 03
= 4, 000000000 EXP(X)= 5.459815003E A1
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= .PEOEAeARA EXP(X)>= 1,.B008200008
= -4.6000680000 EXP(X)= ' 1,831563889E-02
= -3, A0AReAAAA EXP(X)=  3.354€28279E-04

-1.200008000E A1 EXP(X)= 5.144212353E-25
-1, 690A088R0E A1 EXP(X)=  1,12%351747E-A7
-2.00006R0800E A1 EXP(X)=  2.@61153622E-29

X:f.)uCK.‘;CK

L[]

BO3MOXHO Tak)Ke MpMMEHEHHe LMKJIOB [jIi NPUCBOEHHs MePEeMEHHbIM Mac-
CHBa 3HauYeHM U3 crMcKa omepaTopa DATA ¢ momouisto oneparopa READ (cm.

taxxe § 2.1):

13 REM 3aAAHHE PAZMEPHOCTH MACCHMES M2 M YMCEN

268 LET M=S5:DIM ACMD

3G REM 2AMAHHME EAOKA BAHHLIY

43 DATH 1,2, 34,5565 702, 9

5@ REM NPHCEOEHWE NEPEMEHHAM MACCTHEG YHCAEHHLY 2HAHEHHR
£A FOR I=1 TD S:READ ACIDEMENT I

7@ REM PACTEYATEA NEPEMEHHRK

30 FOR I=1 TO S:PRINT!1.G1°QCP T/ d=" IF1 . 9IGCTDSHEXRT 1

Ad 1)= 1,338333A737

AC 2i= 2, ARRQAAAGAA

Al 3= 3, RRRReaRa
AC 4)= 4, BBRARRAAEEA

Al S)= 5, ARAe00AGAaA

Hekoropas ocropoxHocTh TpebyeTcs Npu CO3MaHUM LMKIIOB ¢ apupMeTHueC-
KHMH BbIpXeHUsAMH wis B, v u 8. M3-3a npucyumx [I9BM norpeusocreit uxor-
pa (oGbIMHO B CaMblil HETOAXOMAIMHE MOMEHT) UMK BBINOJIHAETCA HE TaK, KaK
3a/lyMaHO, eclli KOHeUHOe 3HaueHHe & OKaXeTCsI He TOYHO paBHbIM y. Hanpumep,
IUKIT '

10 FORI=QpTO 2713

20 PRINT I: NEXT I

MOXeT NOBTOPAThCs He 2° =8 pas, a muub 7 pas, Tak kak [TIBM serumcnser 23
Kak 7,99999999. B TakuXx ciyuasX MOXHO CO3[aTh MCKYCCTBEHHBIE YCIIOBUSA IS
NpaBUIIBHOTO BBINMOJIHEHUA IMKJIA, JOOaBUB K Y HeOOJbIIOE WICIIO, HAapUMep:

10 FORI=pTO 213+ .1

20 PRINT I: NEXT I
=20 Aa

20,
T=X+(-4)
yrem

NEHU
e.Z‘

Puc. 2.6
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Eume pa3 OTMETHM, UTO OMNMCAHHAs CUTYals He SIBJIAETCSA XapaKTEpPHOH.
-OgHaxo momoGHbIM MpUeM UCKIIIoYaeT ee B NMPHHUMIIE. BO3MOXHOCTD AOTMONHU-
TEJIBHOIO M3MEHEHUS YMpaBiIAoLIell NMEePeMEHHOH B XOMIE BBINOJIHEHHA OIepa-
LM TeJTa UMKJIA IWUTIOCTPUPYeT cllefyollas MporpaMma:

iR

ot et et et et bt o Q) et

REM UMK C ACNOAHUTEAbHMM HIMEHEHHEM YNPAROSHUER
REM NEPEMEHHOR BHYTPM TENA UMKAA

FOR I=0 TO 1A: LET I=I+1

PRINT *I=?T:MENXT I

7. 3BRARAAAG
9. AEARAAARA
1.160200205E 21

BbIxog U3 Tela LMKJIa ¢ TOMOILLBI0 YCIOBHOTO Nepexona WINICTpUpyeT Apy-
rasi mporpamMma:

14

-
2n

REM EbINOA H3 UMKAG C NOMOUBH

REM YCAOBHOrD NMEPEXOAS B TENE WHKAA

LET Y=5:FOR X=@ TO 19

IF W=Y THEN 7a

PRINT’X="¥

HEXT ®:STOP

PRINT’BMXOA M2 UMKNA NPH X=v=5°
- 32083360

1.0060306002

2. 808080620

3.000006G063

4. 292223000

BhAOA H3 UMKAAR NPH X=Y=35

U3

3THX MPUMEPOB BHIHO TaKXe, YTO NMpemyioxeHus ¢ onepatopamu FOR —

TO — STEP u NEXT MoryT crosth B 106oM Mecte cTpokH. OOHAKO XOTA Obl
PafM HarflsggHOCTU NMPOTPaMM PEKOMEHIYETCS MOMeIaTh pedJIoXKeH e ¢ onepa-
Topamui FOR —TO — STEP B Hauano cTpokH, OTKpbIBaKIieH LUKII, a OIepaTop
NEXT B KoHel cTpokH, 3akpbiBatouieii k. Eme HarnsapmHee nmporpammel, B
KOTOPBIX 3TH HPEAJIOKEHUA CTOAT Ha OTAENBHBIX CTPOKaX.

Huknbr MoryT BKJIafpiBaThcs APYr B Apyra. Illpdmepob NpaBMIIBHOTO M He-
NPaBWIEHOTO BJIOXEHHUH

pabunsHo HenpabuseHo
——FOR X=... ——FOR X =
FOR Y= ... FOR Z =
[FORZ=... FOR Y =
NEXT 2 NEXT Z
NEAT Y NEXT X
—— NEXT X NEXT Y

IIpu npaBUIBHOM BIIOXEHMHM LMKJI, HAUaThlil NIEPBBIM, [OJDKEH 3aKpPbIBATbCA TIO-
CNIE[IHMM, MOCNEOHHI IMKI IOJDKEH 3aKpbIBaThCsA MEPBBIM M T.H. Homyctumo
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3aTOJIOBKM HECKOJIBKMX IMKIIOB U 3aBepluaroiue ux onepatopst NEXT ykasmi-
BaTb HA OJJHO# CTpOKeE:

HC1 FOR X=...:FORY=...:FORZ=...
HC2 Tena ko
HC3 NEXT Z: NEXT Y: NEXT X

Kak yXe OTMeYajioCh, LMKJIbl MOI'YT CO34aBaTbCA U C MOMOIbIO ONICPAaTOPOB
YCIIOBHBIX MEPEXOOOB, OJJHAKO 3TO HE TOJIBKO HECKOJIBKO YCIOXHAET NMpOrpam-
MY, HO ¥ YBCJIMUMBACT BPEMA CUETA:

18 REM OPFAHMZAUMA UWHKIA C 3AAAHHMM YHMCA0M NOBTOPEHMG
2@ REM © NOMOwbW ONEPATOPA YCAOBHOMD NEPEXDAA
32 LET X=A:REM IAAAHME HAYAMBHOrD X

48 PRINT’X='X:REM NEYATD ZHAHEHMR X

S@ LET X=X+.2:REM 3QAAHHE NPHPAWEHHMS X

6@ IF X<{=1 THEM 40:REM YCADBHHR NEPEXOA

7 PEM KOHEW WMKkNQ

X= . AAOBACAAEG

X= 2.000000AA0E-A1

X= 4.0002300020E-01

X= £.00000ARARE-A1

¥= 2,048000000E-31

= 1.052022303

Hukrisl, cO3MaBaeMble ¢ MOMOLIBIO ONIEPAaTOPOB YCIIOBHBIX IEPEXOfOB, omee
YHUBEPCAIIbHBI, YeM OTMCaHHble Bbllle. Tak, TAKHe LMKIIbl MOTYT BBIOIHATHCA
C MePEMEHHBIM LIATOM

10 REM OFCAHU3AUUA UUKIA C TEPEMEHHbIM WArOM

20 REM C MOMOWLIO OWEPATOFOB YCAOEHOMQO NEFEXOAA
30 LET X=0: REM 3AAAHUE HAYANBHOrO X

40 FPRINT’X=?X: REM NEYATb 3HAYEHWH X

5@ LET X=X+.1+X/2: REM 3AAAHUE MEHADWErQCA NFPUFAWNEHWA
60 IF X{(=1 THEN 4@: REM YCJNOEHbLW TEFEXOA

70 REM KOHEWL HUKNA

X= .000000000

X= 1.000000000E-01

X= 2.500000000E-01

X= 4.750000000E—-01

X= 8.125000000E-01

Hepenxo tpebGyercs opraHu3amms 1IMKIIOB, YXUCIO KOTOPbIX 33aBEOOMO HEM3-
BecTHO. Hanpumep, BorumcieHne o6paTHOTo runepboiNuecKoro TaHreHca

x¥ x5 X7

arthx—x+~? +~5— +—7— ...

MOXXHO OPTaHM30BaTh [0 CIEAYIOILEMY AITOPUTMY:

1. 3amaem 3HaueHue X 1 0OHY:IeM NepeMeHHY0 S.

2. OpraHu3yeM UMKII ¢ YIIpaBIA©ILEH epEeMeHHOI |, MEHSIIOLIEHCA OT Havallb-
HOTO 3HaueHus 3 ¢ warom 2 (t.e.7 =3,5,7,...) 1o Heonpene.1eHHOTO (WiH 3a-
BeIIOMO OueHb GONbILOro 3HaueHus) . B rene umkia BerudcisieM d =x! /i u S =S+
+d, nociemHsAs OMepalMsA O3HaYaeT CyMMHPOBaHHe WIEHOB psifa, HauuHasg Cco
BTOPOTO.

3. Ecnu d 6omnblie 3a1aHHOM MOrpenHocTy € (Hampumep, € =1-107%), 1o mo-
BTOpAEM LIMKJI, HHaue MIePEeXOAuM K 1. 4.
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4. Berwcnssem arth x =x +.S, BRIBOOMM TMNOJYYEeHHOE 3HaueHHe Ha IeYath U
BO3BpaLaeMcs K 1. 1.

CxeMa aJiropuTMa BbIWMCIIEHHMs arth x ¥ peanu3syolas ero nmporpamMma npu-
BelleHbl Ha puc. 2.7.

13 REM EMYMCAEHHE BYHKUMH AHTIX) NO EE PARAOKEHMI

28 REM B PAL C 2R8AHHON NOFPEWHOCTEN YCEYEHME PA47:

32 INPUT’ 3ARAMTE NOFPEWHOCTH E='E

43 INPLT’BREAHTE ZHANEHHME X=’Xx
A LET I=1:LET S=R
A LET 2=S:LET S=5+X"1/1
A LET I=1+2:1F S-2Z>E THEHN &R
A PRINT’ ZHAYEHHME AHT(X)=’S:a0T0 2a:END

Y Hexotopsix Bepcuit Beiicuka (Mun-9BM CM-4, [I3BM IBM PC) umerot-
¢ mogubukaropsl muxia WHILE (moxa) u UNTIL (mo) wnu WEND. KoHcr-
PYKLMSA TAKOTO UMKIIA CleAyIomas:

B WHILE
[HC] FOR a=8 TO y [STEP§] UNTIL Ycnoue }

... Teno muxkna ... NEXT «

B atoMm cnyuae momudukarop WHILE obecneunBaer BbINMOJTHEHHE MHCTPYKIUMIA
Terna MKJIa 10 TeX nop, noka crosiuee nocyie WHILE ycnosue cobmonaercs, T. €.
ecnu oHo uctHHO. Momudukarop UNTIL menaer 1o ke, HO [0 TexX Mop, moka
3TO YCIIOBHE JIOXHO. YCIIOBHe MMeeT Ty e ¢opmy, uto u B onepartopax IF, 1.e.
MOXET cofep KaTh IBa apU(PMETHUECKUX BHIPDKEHUA ¥ 3HAK YCIIOBHSA.

2.11. OPFTAHU3AUUA NOANPOTPAMM (ONEPATOPbI GOSUB,
RETURN, RET, ON —GOSUB)

B mpolecce BbIYMCIIEHMH 4acTO HEOOXOAUMO HEOJHOK PaTHO BBIMOJIHATD HAEH-
THUHBIE PparMeHThl IPOrpaMM, HalpUMep HECKONbKO pa3 BBIYUCIIATL OOHY U TY
Ke (YHKIMIO TIpU Pa3HbIX 3HAYEHHAX ee apryMeHTOB. B 3ToM ciyuae nporpam-
MBI MOXHO 3HAUMTENIBHO COKpPaTWUTh, OOECleuMB BbIYMCIIEHHE HEOOXOIUMOro
dbparMeHTa NO creuMalIbHOH mporpamme — noonpozpamme. K Heit MoxHO 06-
paiaThcsl M3 OCHOBHOH mporpamMmsl ¢ nomoupio omnepatopoB GOSUB wmm
GO SUB (ot cnoB go subroutine — uaTn Kk nognporpamme) . Oco6eHHOCTb MOA-
IIpOrpaMMbl 3aKJIIOUAETCS B TOM, YTO TOCIIE ee¢ BBINOITHECHHA MPOMCXOIHUT BO3-
BpaT B OCHOBHYI0 mporpammy. [Ljisi 3T0r0 B KOHIE NOAMNPOrpamMMbl CTaBUTCA
cneupansupiit onepatop RETURN (Bo3epar), uuorma ucmomssyerca RET.

TaxuM 00pa3oM, CTPYKTypa OCHOBHO# IPOrpaMMBbl C TOANPOrPaMMON HMe-
eT BU[

HC1 ...  Ocnobrad npoepamma

HCZ ... 60 SUB  HC&: A

HCY ... gcroBras npoepamma :
L—» HC4 ... Nodnpozpamma

HC5 RETURN
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Mlodnpozpamma
Beryucnenun
Y(z)
Bsrvucnenue RET
e
} 1
Boryucnenue Boryucnerue
Jadanue Y= y(z) Y=y(z)
I~1, S=<0 ‘ *
Boryucnerue oy,
P\, X=A+H Gorcqenue
borqucnenue -<X-
Z=5, S~5+ %1 { o
Botvucnenue L
Y=y(z)
+ B6160d
Boiyucnernue f
FeF-g*Y
X<X+2*H
Bervucnenue
Y=y(z)
Puc. 2.7 Y
Boryucnenue
F<Ft+8xy
X=X+H Puc. 2.8

BHyTpHu opmHOM mopgmporpaMMbl Mo)keT ObITh Opyras MOANporpamMma H T.[.,
T.€. MOANPOrpaMMbl MOTYT ObITb BIIOXeHbI APYr B Ipyra. Y OonblMHCTBa
[I9BM uncro BrOXXeHWii He OrpaHHYEHO, HO Y HEKOTOPbIX OorpaHuueHo Ao 10.

B o61wem cnyuae obpaiueHue K MOANPOrpaMMe UMeeT BUT,

GO SUB KoncranTa
[HC] [#] { Nepemennas
GOSUB BripaxeHue

Ecnu ¢ omeparopom oGpaiueHus ucnonb3dyercs koHcranta HC (Homep ctpo-
KH) , TO ©MeeT MecTo obpallueHue K MOAMporpaMme ¢ mpsAMoi agpecaimeit. Eciu
Xe ¢ omepaTopoM obpaiieHus UCTOIb3YeTCs NMepeMeHHas WM apudMeTuyecKoe
BhIpaXeHUe, cofepxKaliee nepeMeHHbie, TO obpamienune Gyner kocBeHHoe. Ecimu
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HONpOrpaMma 3aHUMaeT OTHeIbHYl0 mporpammuyio oGnacts [19BM (Hampu-
mep, FX-702P), ucnons3yetcst 3Hak #. B 3TOM ciyuae nporpammHasi obnacts ¢
noxmporpaMmoit goimkHa 3aBepiuatscs oneparopom RETURN unu RET.

Hecmotpsa Ha cBOe Ha3BaHMe, MOATPOrPaMMBbI OOBIYHO MOT'YT CTOATb HE TOJIb-
KO TOf, OCHOBHOH NPOTPAMMOH, HO U B JII0GOM ee MecTe, B TOM UHCJTIE U 10 OCHOB-
HOM mporpammbi. BoamoxxHo obpanieHue k Jroboit yacty noanporpammsl. [lop-
IporpaMMa MOXET CofepXaTh Heckolipko omneparopoB Bo3Bpara RETURN, Ho
BBIIOJIHAETCA BCErNa TOT, KOTOPbIiA BCTpeuaeTcst MEPBBIM.

Bxopa B momnporpammy Ge3 o6Gpauiennss GOSUB, Hanpumep ¢ nomolusio 6e3-
YCIIOBHOTO WJIM YCIIOBHOTO INepexofa BOCIPUHMMAeETCA KaK OlMOKa W MHAUIM-
pyercst kak ommbka Buma "RETURN BE3 GOSUB”. Hegomyctumo u obpaiue-
uue GOSUB k ¢parmenty mporpaMmel, He cofiepXKallieMy orepaTropa BO3BpaTa
RETURN. Takoe ofpaienue Takke BOCHpUHHMaeTcs Kak olmbka Bupga ~GO-
SUB BE3 RETURN™.

CosmectHo ¢ omeparopom GOSUB moxeT ucnonb3oBaThCsl ollepaTop-nepe-
KITI0YaTesb

Koncranrta
ONj{ lepemennas » GOSUB {HC1, HC2, HC3, ... . }
BoipaxceHne

OH feiicTByeT Tak e, Kak ¢ onepatopom ON—GOTO (cm. § 2.9), ¢ Toit pas-
HHUIICH, YTO MPOMCXOHOMUT He Oe3yCNIOBHBIA MEpeXxo, a Mepexof K BbINOIHEHHIO
noanporpamm, HaunHawowmwxcs co crpok HC1, HC2, HC3 u 1. 1.

i WUTIOCTPalMy TPUMEHEHHA MOAIPOrpaMMbl PacCMOTPMM BBIUMCIIEHUE
NPOM3BOIHON TPOM3BOJIBHON AHATMTUYECKU 3aiaHHON (yHKumMu y (x) (odop-
MHM €€ BBIUMCIIEHUE TOANMPOrpaMMOii) . AJITOPUTM peLIeHHs 3TOH 3ajauu crie-
DYIOLUMH:

1. 3amaem 1uar u3meHenus i abeuucc x.

2. 3aaeM Xy — UCXOIHOE 3HAUYEHUE X.

3.3amaBas x =X — 2/, BBIYMCIIAEM 110 TOANpPOrpaMMe y (x), noiyyaeM 3Ha-
ueHue y _,.

4.3amaBasg x =X, —/, BBIUMCIIAEM MO HOMIpOrpamMme y (X), MOJyuaeM 3Ha-
uenne y_, .

5.3apmaBasg X =X, +h, BBUMCIISAEM MO NOANpOrpamMme y (x), mojydyaeM 3Ha-
YEHHE V), .

6. 3amaBas x =Xxo + 2/, BBHIUKCIIAEM 10 TOANpPOrpaMMe y (X), MOIyyaeM Yy

7. Haxomum dy/dx=(-y,, +8y, —8y_ +y_ )/(12h), BbIBOOMM mONyueH-
HOe 3HaueHue Ha Ievarh ¥ MepexoiuM K 1. 2.

Kak BHOHO U3 3TOTO &IrOPMTMa, BbIuUCIIeHHe dy/dx MOTpeGOBano BBIYMCIIE-
Hus Y (Xx) ueThipe pa3a IpU Pa3NIHUHBIX 3HaUeHUAX aprymeHTa x. [lostomy aTH
BBIYMCIIEHH 11e71eCO00pa3HO OpraHu30BaTh ¢ MOMOLIBI0 Nomgnporpammer. Onun
M3 BAPHAHTOB CXEMbl 3TOTO AITOPHTMa (C MCIOJb30BAHMEM 3HAYeHUA Y .Y _,,
Y,, UJY,, IO MEpe UX BoIMMC/IeHUH) M pealu3ylolas ero nporpamMma npeyicTas-
JIeHbI Ha puc. 2.8.

14 REM HYHCAEHHOE AMPPEPEHUMPORAHME NPOM3BOALHOR AHAAMTHYECK R
26 REM BYHKUMH-BHYHMCNAETCH NOANPOrPAMMOR CO CTPOKH 16@
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23 INPUT’ 2A8ARTE AT H='H

43 THPUT ' 3RBARTE X@=’Y

56 LETN=X~-Z®H:GDSUR 10A:LET F=vY

£ LETX=N+H:GOSLE 133: LETF=F-2#%Y

7A LETH=X+Z2#%H: OB 108G LETF=F+2x%Y

2a LETY=N+H: RGOSR 1002 LETF=F-Y:LETY=X-2¥H
Q@A LETF=F “12-/H:PRINT’ DY-/IIN=’F:BOTO 4@

146 REM NOANPOCPAMMA BMYMCAEHMA dYHKUMM YOXD
1108 LETY=EXP(=XeX-2) 7COR(24FP])

126 RETLRM:REM BO2EPAT W2 NOLAPOTPAMMHY

Co ctpoku 100 B 3T0# MporpamMMe COEPXKUTCS MOMIPOrpaMMa BbIWICIIEHHS
GbYHKIMKM HauaBHOTO pacmpenenenus y (x) =e **/2/</2m. Mpu h =H=0,001 u
Xo =0,5 BrIUMCIICHHUS [0 3TON MpOrpaMMe [aloT ClIeAyoIMil pesynbTat: dy/dx =
=—-1,7603266 - 10" . IHTEPECHO OTMETUTB, UTO BCE LMGPHI Pe3yNbTaTa BEPHBI.

Y TI3BM, umeromux nporpaMMHbie G10KH, MOONPOrPaMMbl MOXHO 3alHChI-
BaThb B HHX, He 06paiasgch K OCHOBHO# IporpaMme B XOZie BBOJIa MOJIPOrPaMM.
Hanpumep, ecru B 610ke PO Haxogurcst oCHOBHas mporpaMma, 1o B 6roxu P1—
P9 moxHo BBecTH 9 mopmporpamm. JIOMOJTHMB NpHBEEHHYO BbILIE MPOrpaMMy
(6e3 mopmporpaMmsi) BBOJOM umciia N=1, 2, ...,9 u 3aMeHUB 0OpalIeHUs BY-
na GOSUB 100 na GOSUB #/V, MoxH0, 3amaBas N, BLIIONHATD BHIYACIIEHHSA [0
m06oit u3 9 3aIaHHBIX 3aBUCUMOCTEI Y (X) .

AHaJIOTHUHYI0 BO3MOXHOCTb obGecneunBaeT o0panieHue K MOANPOrpaMMam ¢
KOCBEHHO# afpecauyeil. Tak, B npuBeleHHOM BBILlE IpUMepe, 3a1aB obpaiueHue
B puge GOSUB N*100 u opraHu3oBaB MOOIPOrPaMMbl, HaulHass CO CTPOK
100(N=1), 200(N=2), 300(N=3) u T.4., MOXHO 3amaHMeM N YyKa3bIBaTh
3aBHCUMOCTS Y (X) , IPOU3BOJHAS KOTOPOU BBIUUCIISETCS.

2.12. OPFAHU3ALNA OYHKLUNK NONL3OBATENA (DEF FN,
INKEY, KEY)

Herpynuo 3ameruTth, uTO OGpalleHHe K NOANpPOrpaMMam MeHee ynoOHO, ueM
K byHKkIMAM. JlefCTBUTENBHO, HAIO YKa3aTh HOMEP CTPOKH HIIH IPOTPaMMHOTO
6moxa. Ecniu B xonme MoguduKaluly nmporpaMMbl HOMep CTPOKH MOANPOTrPaMMbl
MeEHsAETCA, Hy>KHO HalTH U U3MEHUTh BCe HoMepa oOpalleHus K Heil.

B cBs3u ¢ 3TuM B aA3bIke Belicuk npenycMOoTpeHs! cielMalbHbIe CPeICcTBa WA
OpraHM3all¥M TaK Ha3bIBaeMbIX (PYHKIMH Mob3oBaTeNs, T.e. GYHKLMH, KOTO-
pble MONB30BATEND 3a/JAET N0 CBOeMY ycMoTpeHHio. O6palleHre K TakuM GHyHK-
IMAM TPOM3BOAMTCH CTOJIb XK€ MPOCTO, KaK K ~BCTPOEHHBIM™ (QYHKUMAM.

DyHKIMM TOJIb30BATeNst MOTYT ObITh IBYX THUNOB: (GYHKIMH-BBIPOKEHHUA H
dyHximu-npoueaypsl. OyHKUMH-BbIDOKEHHA 331al0T GYHKIMH, ONpenesseMble
Kak apudmeTHuecKye BrIPaXKeHHs , 3a[IUChIBAIOTCA B BUIE

KoHcranTa
[HC] DEF FN a({Apryments1)) = < IlepemeHnHas
BripaxkeHue

3pece FN a — umsa ¢yHk1muy nons3oBatens, cofepxkaniee obasarensHo FN u
UM & JTI000H TTepeMeHHOM.

OG6patueHus K MpeIBapHTENIbHO OIpeieNIeHHON GYHKIMHU-BbIPAKEHUIO 3a/1al0T-
Cf1 B BUAE
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KoHcranTh!
FN a(3 Mepemennsie ).
Beipaxenus

3pecs B pUrypHbIX CKOOKax CTOAT apryMeHThl GYHKUMM-BbIpaxkeHus. Uucno
apryMeHTOB 3aBHCHT OT BepcuM beiicuka. B mpocTeix Bepcuax momyckaercs
OIMH apryMeHT, B CIOXHBIX — Toboe uicno. [Ipu obpawennu k pynxumn FN o
BHayajle BBIYMCIIAETCA apryMeHT, a 3aTeM cama ¢yHkuus B onepatope DEF FN a,

Ipumenenne onepatopa DEF FN o u dyHkiumu FN o ois Beiuuciienus rumnep-
6onuueckoro curyca HSN(X) mo ¢opmyne sh (x) = (¢* —e™¥) /2 wumocTpupyer
NpHUBefeHHas HIXe MporpamMma

18 REM 3AAAHWME BYHKUMW NOABIORATENS

20 DEF FNS(X)=(EXP(X)=ENP(-N)) 2

30 REM BMMMCAEHME ZAXAHHOR BYHKUMH S(X)=HSM(X)
48 LET X=1I1PRINT’X="X

53 PRINTHSN(X)Y=’FHS(X)

60 PRINT’ 2®HEN(X) =’ 2#%FHS (XD

x= 1,000000000

HSN(X)= 1,175201194

2#HSM(X)= 2.350402337

TaxuMm o6pa3zom, GyHKLMA-BbIpaXKeHHe OOecreuMBaeT 3afaHue ONEPaTOpPOM
DEF FN a ¢yHxkuuu, xoTopass MoXxkeT ObITh NMpefacTaBlIeHa OXHON ¢(HOpMYIIOH.
Bonee cnoxHbie 3aBHCUMOCTH (TIpeficTaBIsieMble PAIOM GopMyi) , Tpebytouiue
NpHMEHEHUA ONepalMii YCIIOBHBIX IEePeXONOB MM LUKIIOB, C MOMOIIbI0 PyHK-
UMHA-BbIPOXEHUI BBIYMCIIATL HeJIb3s1, OHM MOTYT BBIYHCIIATHCS C TOMOLIbIO O6bIY-
HbIX nopmporpaMMm. OfHako B HEKOTOPBIX BepcuaX belicuka MOXXHO 3agaTth Ta-
kue byHKumMH U ¢ nomotusio oneparopa DEF FN o B Bune

[HC] DEF FNa ((Apryments)) [:]
[HC] (Temno Boruncnenus GpyHKumMM)
[HC] FNEND

Taxum ob6pasoM, npouenypa-bpyHKIUA 3aaeTCA aHATOTUYHO MTOANPOrpaMMe,
HO uMeet 3arojioBok B Buge oneparopa DEF FN o u onmeparopa xonna FNEND
(axBuBanenTHeil oneparopy RETURN B o6biusbix mopmporpammax). OmHako
obpaleHre K npouenype-pyHKUMH, aHATOrMuHOe obpaieHuo K ¢yHKLMH-BbI-
PaXeHHI0, NMPOMCXOOUT yKa3aHMeM He HOMepa CTPOKH, a HauMeHOBaHus (yHK-
mwH o ¢ nomMouso pynkumu FN a. 310 ygmoGHO mpu co3pmaHum Gubnuorex

dynxcmpit.
3apanue GyHKIMH
(sm x)/x npux #0,
S(x) = npux =0

obecreunBaeT NPUBENEHHAsA HIDKE IporpaMma
10 REM S=SIN(X) /X
20 DEF FN

S (X
40 IF X< THEN LET S=SIN(X) /X
3 ISE;:SO THEN LET S=1
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Hepenxo Bo3HMKaeT HeoGxomuMocTh 3acTaBUTh [I3BM BHINONIHUTL 3a0aHHYIO
NoJIb30BaresieM (YHKIUIO IPH HAXaTHU KJIaBMIIH C ONpPEHETIeHHbIM CHMBOJIOM.
Ins atoro cnyxar ¢yukuuu KEY umu INKEY (key — knapuuia, inkey — BBOJ,
C KJIaBMIM) . ITH ONEPATOPBI UCTIOTIb3YIOTCA B BUIE

[HC] [LET] (Mmsa cumsonbsHoi nepemenHonn) = KEY
[HC] [LET] (Mmsa cumsonsHou niepemenHoi) = INKEY [$]

Takum oGpa3om, pynximu KEY u INKEYS$ npucBauBaioT nepeMeHHO#H cUM-
BOJIbHOE 3HaueHHe, COOTBETCTBYOIIEe HAOKUMAEMOi KIIaBHLIe.

Mycts TpebyeTcsi BHIMMCIUTD S (X) — CM. IpHMep BblIliie PH HAXKATHH KJ1aBH-
um S, Ha HaxaTue apyrux kiaBui [[9BM He momxkHa pearupoBats. ITO AenaeT-
Cs C TIOMOILIBIO MPOrpamMMbl, ucronb3ymwiueit onepatop KEY (B Bepcuu Beficuka
TI3BM FX-702P omeparopst INPUT u PRINT oGo3HavuaroTcs COKPAlLlEHHO Kak
INP u PRT) :

20 INP X

39 S$=KEY: IF S$=" " THE 30

49 IF S$="S" THEN 60

59 GOTO 39

60 IF X=¢; PRT "S(X)=1": GOTO 20
790 PRT “S(X)="; SIN X/X: GOTO 20

B crpoke 20 BBOOMTCS 3HaueHHe X M IIPUCBauBaeTcCs mepeMeHHoit X. B crpoke 30 BbIpa-
sxenne S$ =KEY o3HauaeT, UTo CHMBOJIBHOM MepeMeHHOH S$ npucBauBaeTCs 3HaueHHe HAXKH-
MaeMoii KJIaBUILM, T. €. €CJIM Ha)kKaTh KJIABULIY A, TO 3HaueHHe S$ =""A’”’, ecnu HaXaThb KIIaBH-
my S, 0o S$="S" u r.A. Beipaxenue IF S§ =" ” THEN 30 (ctpoka 40) obecnewiBaeT Bo3-
BpaT K Hauany cTpokH 30, ecyiM He HaXkaTa KaKasl-TO Ki1aBMiua. Eciiv HaxaTh mo6yio KiiaBH-
uy, KpoMe KiaBuim S (ycnoBue S$="S” He BhlNonHsAeTCs B CTpoke 40), M BBINONHEHIC
cTpokH 50 BefeT Takxke K Bo3BpaTy K crpoke 30. Takum o6pa3om, ecnu He HaKaTa Ka-
Kasg-mu60 KiaBMilla MM HaxaTa nmo6as KJIaBUIIA, KPOMe KIaBHILM S, TpOorpaMma 3aliKIIH-
BaeTcs, ¥ cTpoku 60 u 70 He BhINONMHSIOTCA. ECiM HaXkaTh KiaBUuly S, TO CHMBOJIbHOI ITe-
pemeHHolt S$ GymeT mpHCBOEHO 3HaueHWe cMMBona 'S, B pesynbTaTe mocie MCHOSTHEHHS
cTpokd 40 mpou3soiiger mepexon K cTpoke 60, T.e. GymeT BBIWMCIEHO 3HaueHue S (x) =
= sin(x) /x. Tlocne 3TOro MPOUCXOOUT BO3BPAT K CTPoKe 20 — BBOIY HOBOIO 3HaYeHHS X.

Vicnonb3oBanue dyukumy INKEY ananornuto ¢ynxmmu KEY. Hampumep,
CTpoKa

19 LET AS=INKEYS$: IF A$="A" THEN PRINT "3AJIAHO A~
TIPM HAXKaTHX KJIABHIIM A BbIAeT COOOLIEHHEe
3AJIAHO A

IIpu Haxkatuu nm06o# Opyroi KiaBUILM 3TO cooblueHHe He BbimaeTcs. Ta Xe cH-
Tyalusi BO3HUKAET U TP BBITIOJIHEHUH BoJlee KOPOTKOM CTPOKHK

19 IF INKEY$="A" THEN PRINT "3AIIAHO A”

Y Hexoropsix [I9BM npumensiorcs o6e pyuximu: KEY nns ynpaenenus cne-
LMaTIbHBIMH (GyHKIMOHANBHbIMK KiaBuinamu U INKEY [ reHepaumy cumBoIa
Ha)XMMaeMOH KIIaBHIIIH.
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2.13. FEHEPALUA CITYMAMHbIX YACEN (OMNEPATOPblI RND, RAN=,
RANDOMIZE)

[ToBeneHne MHOTHX OGBEKTOB MOMENUPYETICS C MIOMOILUBI CITyUaiHbIX YMCE.
Ins storo B [I3BM npenycmoTpeHa GYHKUMA TeHepalUMy CIIyYaiiHBIX YMCEJNT C
PaBHOMEpPHBIM pacipeneneHueM B uHTepBane [0,1] ¢ momousio omepatopa
RND (X). Apryment X B dyukuuu RND (X) He ucnosnbp3yercss ¥ MOXeT GbITh
mo6eiM unciom. B pspme Bepcmit Beiicuka 3ta QyHKUMA 3anMchiBaeTcA Kak
RND (6e3 ckoboxk u yka3auus X) .

Y HexoTopbIx Bepcuit sizbika beiicux (uanpumep, IT9BM FX-702P) ¢ynk-
msa RND ucnmonesyercs mnsa okpyrienus uucen (cM. Boiue) . [Tosromy s re-
HepalMy CITyYaiHbIX ukcen npuMeHsercs GyHkums RAN#.

O6bIuHO pa3nuuyaroT [Ba Crocoba reHepaluy ClyvaidHbIX wdces. [TepBoiit —
IPH KaX[IOM IycKe reHepalus II0CIIeJOBAaTeNIbHOCTH CYYaHHBIX UMCEJl HauMHa-
€TCA C MPOU3BOJIBHOTO uMcia. TakuMm o6pa3om, 3amyckas IpOrpaMMy HECKOJIIb-
KO pa3, OyneM moiy4yaTb OHH M Te Xe MOCIeAOBaTeNIbBHOCTH CITy4aiHbIX YHCe.
B 3TOM ciiyuae 6e3 onepatopa RANDOMIZE npu xaxaoMm mycke nporpamMMsl 3a-
[ATCA pas3jiMuHble CllyvyalHbie Yucia, a NpumeHeHue onepatopa RANDOMIZE
obecrieunBaeT reHepaLuio NOCIenOBaTeNIbBHOCTEN CITyYaHHbIX YMCeNl NOBTOPSHIOLLH-
MHCS HaYaJIbHBIMH YMCIIAMHU KaXKI0H NOCTeI0BATENIBHOCTH.

10 REM CAWHAWNHBE YUCAR HENOBTO
PROUMECK

22 FOR I=l TO 8
39 PRINT "Is"; I,
40 PRINT "RNg-“éﬂND NEXT I

7@ PRINT "RND-" RND NEXT I
I=l ND=@.78368103
I=g2 RND-0-15130615
Ia=3 RND=Q.34892273
I=4 RND=0.16893713
Ia5 RND=Q.74623108
I=6 RND=20Q.96782085
Is7 RND=zQ.57159424
I=8 RND=Q.87005615
I=9 RND=Q.235434875
I=10Q RND=.0769958%

10 REMEgﬂHHRWHNE YWUCNA NOBTOPRA

0w
22 RANDOMIZE 1@: FOR I=1 TO S
40 ;g§n; "RﬁD * JRND: NEXT_1I

= :
S2 RANDOMIZE, 10 FOR I=6 TO 1@
RINT “I=";1I,

(1
[
o

79 PRINT "RND-",RND: NEXT I
I=1 RND=,Q212573242
I=2 RND=0.944123231
I=3 RND=Q.80923462
I=4 RND=0.69281006
I=sS RND=@.96110@53%
I=6 RND=,012573242
I=7 RND=Q@.94412231
I=3 RND=Q.80923462
I=9 RND=Q.69281006
I=1l2 RND=0.96110535

B nepBoit mporpamme omnepatop RANDOMIZE o1cyTcIByer u reHepupyoIcs
OBa IMKJa C PasJIMUHbIMK CIyYaHBIMHM UYHCIIaMH, a BO BTOPOH Mepef, KaXKIbIM
mukioM crout oneparop RANDOMIZE. B pesynprate ciyvaiiHbie wicna B 060-
UX IMKJIaX TTOBTOPAITCH.
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[eHepaluusi MOCIENOBATENBHOCTEH CITYYaWHBIX YMCEN, MOBTOPAIOLIMXCA MpPH
KKJIOM 3afycKe, 0ObIYHO HEOGXOIMMa NIpU OLEHKE NMPaBUIIbHOCTH BBINOJIHEHUSA
MporpaMm o KOHTpOJbHOMY npuMepy. Hanpumep, ckonbko Gbl pa3 nonb3oBa-
TeNb He 3allyCKaJl MOCINIEAHIOI NPOrpaMMy, OH MOJIYYMT OJHU M T€ e JaHHbIe
(oHu mpuBeAeHbl B nporpamme) . OOHAKO 3aMycK MepBOH NMpOrpamMMbl BCErna
Be[eT K BbIJaue Pa3HbIX CI1yYalHbIX YHCEl.

Fnasa 3

NPOrPAMMUPOBAHUE CNEUMANDBbHbLIX PACHETHbIX
OMEPALLIUA HA NIBM

3.1. OCOBEHHOCT¥ NPOMPAMMUPOBAHUA C NPUMEHEHUEM
MATPUYHbIX ONEPALUN (ONEPATOPblI MAT READ, MAT INPUT,
MAT PRINT, ZER, CON, IND, TRN, INV)

JTio6as TI3BM crnocoGHa omepupoBaTh OJHOMEPHBIMH M ABYXMEPHBIMH Mac-
CUBaMHU [eMCTBUTEbHBIX UnCel, O6pa3yloUIMMU BeKTOphl U MaTpulibl. Marpu-
Ya — IBYXMEPHBIH MacCUB uMCell BUIA

ay  dxn e Ay, oo o1 e Qo n—1

aqy a, .. A, aio a1 e a _ ,
A= 2 | ymu A = Lin—1

Am1 Am2 -+ Gpm AGn_10 %m-1,1 Cn—1,n-1

3aJaHHbId 1 cToNbuamu u m crpokaMu. IlpousBenenue miXn Ha3pIBaeTcs pas-
Mepom Matpuiibl. bonbuias GykBa (B HauieM ciyuae A) €cTb MMA MATPHIbI.
Hymepaims cTpok u cTONGUOB MOXeT HauuHaThcsA ¢ O umn 1 (3aBUCHT OT KOHK-
petHoit Bepcuu Beiicuka) .

JeicTBUA ¢ MaTpHLAMM CPaBHUTENIBHO INIPOCTBI, MOCKOJIBKY Od3Mpy0TCA Ha
3/leMeHTapHbIX apudmernueckux omnepauusax. OmHAKO 4KCHO HX OOBIYHO BeCh-
Ma 3HAauMTeNIbHO, IMOITOMY pacueThl ¢ MaTPUIAMU OOBOJIBHO TpymoeMkH. OHu
3aMETHO YTMPOIUAITCA NPU MCIOIb30BAHUM CNEIMATIbHBIX MaTPUUHBIX OIEPaTo-
POB, BXOOfALIMX B pa3BUTbie BepcuHM s3bika beiicuk, Hanpumep belicuk-Iuoc,
Beiicux-3A-TDM.

BBon marpuu. BBogy matpuubr mpemiectByeT pesepBupoBaHue B O3Y mec-
Ta O[T ee 3nmeMeHThl. st 3Toro ucnone3yercs oneparop DIM: '

[HC] DIM<a(my,ny) [,B(my,n2),...1»

roe a(my, ny), (1. ny) — HHIEKCHPOBAHHBIE NIEPEMEHHBIE IBY XMEDHBIX Mac-
cuBOB. 31ech M; \IAKCUMQJIbHBIH HOMEP CTPOKH; 1; — MaKCHMAIbHbIH HO-
Mep cronbua. Eciu Hymepauusa ux HaunHaercs ¢ 0, To n; M n; Ha 1 MeHbLUe 3Ha-
YeHHH M1 M 1 pasMepa Kax/oi Matpuupl. UMeHa MacckBoB a, 3, . . . MOTYT GbITh
n00bIMH, IPHHATHIMY B belicuke, HO He IONMyCKaeTCA X COBNafeHHe C UMEHaMH
OJHOMEPHBIX MacCHBOB. B mpuBeeHHbIX HIDKe IPOrpaMMax HyMepalksa JJieMeH-
TOB MaTpUI HAUNHACTCA C HYJIA.

BBop, anementoB marpuy B O3Y ocyuiecTBAfieTCA ¢ MOMOILUbIO ONEparopa
DATA:
56



[HC] DATA (Crnucox 3/1eMEHTOB MOCTPOUHO)

CnHcOK 371eMEHTOB MOXeT ObITh HaH [Uls HECKOJBKHX MaTpull, 33/1aeTCs MO-
CTPOYHO BHauale IS NEepPBOH MAaTpHLbl, 3aTeM U1 BTOPOH U T.Ji. JJIEMCHTHI B
CIMCKE Pa3[erisoTCcsa 3aMATHIMU.

[IpucBOeHMe WACIOBBIX 3HAUCHHUId BBEEHHBIX 3JIEMEHTOB WHICKCUPOBAHHbIM

NEePEMEHHBIM ¢ HMEHAMH &, (3 U T.[1. 0BecrneuMBaeTcs MaTpUUHbIM OllEPaTOPOM
MAT READ:

[HC] MAT READ ([, B,...])

Ecnu ykasaH pag MMeH, TO BHaualie MOCTPOYHO 3a7AI0TCA JJICMEHTBI MepBOil
MHIEKCHPOBAHHON NePeMEeHHOH «, 3aTeM BTOpoil B M T.A. B COOTBEICTBHHU C
o0baABNeHHOI oneparopoM DIM pa3zMepHOCTbIO MacCHBOB.

Y Hexotopeix Bepcuit Beiicuka (Hampumep, BelicMk-mmoc) momyctuMo He
yKa3bIBaTh Pa3MEpPHOCTb MACCUBOB ¢ momotubio onepatopa DIM. B atom cnyuae
MO YMOJIYaHUI0 Pe3ePBUPYETCA MaMATh MO OJHOMEPHBIH MaccuB u3 10 snemeH-
TOB MIIM ABYXMepHbIN U3 10X 10 37eMeHTOB, €ClTM MHAEKCala HauuHaercs ¢ 1,
u 11X11=121, ecnu HawHaerca ¢ 0. PasmepHOoCcTh MaccuBa yka3spiBaeTcs B
cxobkax mnocrne WMeH «, f3,... mMepeMeHHbIX. Hampumep, mis BbINOIHEHHs
CTPOKH

100 MAT READ A,B,C

TpebyeTcsi npegBapuUTeNbHOE 3a/iaHKe pa3MepHOCTH MaccuBoB A, B u C onepa-
topoM DIM. JIns BINONHEHUs CTPOKU

1090 MAT READ A(5), B(5,10), C(5,19)

3TOro He Tpebyercs, MOCKOIbKY Pa3MEPHOCTb MAaCCHBOB yKa3aHa B CIHUCKE Iie-
pemenHbix oneparopa MAT READ.
BBOA, uMCIIOBBIX 3HAUCHHH 3N1eMeHTOB Matpull ¢ mynbra [19BM u npucBoenue

MHOEKCHPOBAHHBIM IE€PEMEHHBIM &, (3, . . . UHCIIOBbIX 3HaueHUH obecrneunBaeTCs
onepaTopoM

[HC] MATINPUT(a[,8,...]
OH TaKxxe MoxeT UMeTb aBe ¢opmsl. Ecnu pasmepHocts «, f3, ... obbaABIeHa

oneparopoMm DIM, ee He Hy>XHO yKa3pIBaThb HPU 3aMUCH CIMCKA MEPEMEHHBIX.
Hanpumep, crpoka

109 MAT INPUT A, B, C

obecneunBaeT BBOM 3JIEMEHTOB MaTpull A, B, C, pasmMepHOCTb KOTOpBIX 0GD-
sBJIeHa 3apaHee. Pa3zMepHOCTb MHIEKCHPOBAHHBIX MEPEMEHHBIX MOXET ObITh
o0ObsBieHa u B camoM criucke oneparopa MAT INPUT, Hanpumep:

199 MAT INPUT A(S), B(5,10), C(5,19)

Ipu ucnonuenun onepatopa MAT INPUT neuataerca 3Hak Bomnpoca (?), u
HY>XHO BBECTH CIIMCOK 3JIEMEHTOB IIOCTPOYHO, BHauajle NepPBOH MaTpuubl, 3a-
TeM BTOpOW M T.HA. ECiM CIIMCOK HEMOJNHBINA, TO OCTABLIMMCS 3/IEMEHTaM MpH.-

DalTcA HyJeBble 3HaueHuA. [Ipu mepemonHeHWH CIHCKa JIMILHHE 3JIeMeHTbl MI-
HOpupyloTcs, ocTaHoBa [I9BM u uHAOMKaumy oumboK NpH 3TOM He MPOUCXOMHUT.
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Beion marpuu. JInA BbIBOA UMCIIOBBIX 3HauYeHWi 37IEMEHTOB MATpHIL Q,
B, . . . mocTpouHo ucnosnb3yercs oneparop MAT PRINT:

[HC] MAT PRINT [, 8, .. .]

U B 3TOM Cryuae pasMepHOCTb &, (3, . . . OObABIIsIETCS 3apaHee WM YKa3blBaeTcs
B CNIMCKE MMEH MHAEKCUPOBAHHBIX MEPEMCHHBIX. ITO Ke NPABUIIO JIEHCTBYET U B
OTHOLIEHHH IPYTUX MAaTPUUHBIX OMEPATOPOB (CM. HUXKeE) .

3agaHue MarpHubl. Matpuua Bua

0 0 ... 0
o o ... o0
A=)\ . o
0o o0 ... Of

Ha3bIBaACTCA H}’ﬂe@Oﬁ, 3ajaeTrca oneparopom
[HC] MAT o= ZER,

rae o — umsa Matpuusl. Tak, onepatop MAT A = ZER 3apaet matpuuy A co Bce-
MH HyJEeBbIMH 3JIeMEHTaMU

14 REM ®OPMHPORAHME HYAEBOR MATPHUM &
26 DIM A(2,2)

30 MAT A=ZER

44 REM BbEBOA MATPHUL A MNOCTPOYHO

56 MAT PRINT A:END

[Ipy BBIMOJIHEHHMM 3TOH MPOrPaMMBbI NMOJIYYMM Pe3yJIbTaT B BUIE IEBATH HyJIEH.
Marpuua Buna

1 1 ... 1
1 1 ... 1
B= v
1 1 . 1 i
y KOTOpOﬂ BCe b” =1, Ha3bIBaeTCA Manuueﬁ ¢ eOUHUYHBIMU 31EeMEHTAMU, 3a-
[aeTcsA onepaTopom

[HC] MAT a=CON
Hanpumep, onepatop MAT A = CON 3anaet matpuuy A ¢ 4;; =1:

18 REM ®OPMMPOBAHHE MATPHUN A C EAHHHYHLIMKM SNEMEHTAMK
26 DIM Ac2,2>

30 MAT A=CON

40 REM BHEBOA MATPHUM 3 NOCTPO4HO

5@ MAT PRINT AsEND

TIpu BBITIOJIHEHUH ITOH IPOrPAMMBI TIOJIYYMM Pe3yJIbTaT B BHIE IeBATH €UHMULL.
EOunuunoil matpuyeil, Wi MaTpulied C eIMHMUHBIMM [MArOHAJIbHbIMU 3Je-
MEHTaMH, Ha3bIBAlOT MaTPULLY

1 0

0 1 0
I={0 O 1 01,

0

0 O 0 1
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y KOTOpO#i 37neMeHTsI [y f =1, a octanbhbie pashbl 0. Takas maTpuua samaetcs
onepaTopomM

[HC] MAT a=IDN
Hanpumep, oneparop MAT A =IDN dopmupyer euHiunyio MaTpHiLy A

128 REM POPMMPOBAHHME MATPHULI C EAHMHHYHBMI SHATOHANDHMMM 3NEMEHT AkK
26 DIM A(Z2.2)

20 MAT A=1DN

42 REM BHBOA MATPHUM A NOCTPOMHO

58 HMAT PRINT A:END

[Ipu BbINONHeHUW 3TOW mMporpammsel BeiBogsArca umucna: 0; 0; 1; 0; 1; O;
0;0; 1.

TpancnonnpoBanme marpuubl. TpaHCHOHUPOBaHHOW Ha3bIBaeTCsA MaTpHlia,
Hanpumep ¢ umeHeM B, BCe aneMeHTbI KOTOPOI bj; =a;;, rlie a;; — JEMEHTbI
HCXOOHOM MaTpulpl A. JIpyrumMu CloBamMH, TPAHCHOHUPOBAHKAS MaTPHUla TIOJTY-
4aeTcsl U3 UCXOMAHOM, eci CTONOLbI NOcieiHel 3amucaTh Kak crpoku. Hampu-
Mmep, eclin

1 2 3 1 4 7]
A=|4 5 6/, 10B=1|2 5 8
7 8 9 36 9

TpancnonupoBaHue o6GecrneunBaeTcss ONEpPaTopoM
[HC] MATB=TRN (a)

rae o — UMsA UCXOOHOW MaTpulibl; (3 — MMsI TPaHCIOHMPOBAaHHOM MaTpHIBI.
[epen ucrmonbp30BaHHEM 3TOTO ONEpPaTopa HeoBGXOIUMO 3ape3epBUPOBATh NAMATh
noz, MaTpuubl o 1 ¢ nomoupio oneparopa DIM u 3aath HCXOOHYI0 MaTpHLY .
WUmena o u 3 He moymkHbI coBmaaaTh. Pazmep Matpuibl § B oblieM ciyuae He
COBMagaeT ¢ pa3MepPOM MaTpulki . B mpHBemeHHON HMKE MpOrpaMme MCXOM-
Hasg MaTpulia A (CM. MpuMep Bbillle) TPaHCIIOHUpPYyeTcs B MaTpully B:

15 REM TPAHCNOHWPOBAHHE MATPHUM &

28 DIM AC2,2)rB(242)

38 DATA 152,354 5,6, 7,89

43 MAT READ AMAT B=TRNOY)

S@ PRINTIF1.5!°MACCHMB TPAHCNOPTHPORAKHOM MATPHUM NOCTFOYHD’
63 MAT PRINT B:END

KOTOpast BIBOJIMTCS Ha Meyats B Buge ubp 1; 4; 7; 2; 5; 8; 3; 6; 9.

HHBepTMpoBanne (oOpameHyve) marpuupi. Matpuua B unu Al (B=A"Y)
HA3bIBAETCSA UHEEPTUPOBAHHON TIO OTHOILIEHHIO K MaTtpulie A, eclu AA"! =AB=
=1, rme I — emuHuuHas matpuua. 37ech B MOCIEOHUX BBIPAXXEHUAX IOpa3yMe-
BaeTCsl YMHOXeHue MaTpul (cM. fgaiee) . UHBepTHpOBaHUe KBaIPaTHBIX MaTPUILL
BBINIOJTHAETCA C IIOMOLLBIO OllepaTopa

[HC] MAT a=INV(8,7)

rae o — UMs UCXOHHOW MaTpulibl; 3 U Y — UMeHa ABYX BCIOMOTATEIbHBIX Of-
HOMEpPHBIX MAacCUBOB. MIHBepTUpORAHHAs MaTpHlia MOMeEILAeTCs Ha MECTO UCXON-
HOW, MpUYeM OIHOBPEMEHHO BBIUMCIIAETCA Ompenenutesib D U ero 3HaueHue Mpu-
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cBauBaetcs dneMeHTy [3(0). UHBepTHpOBanue BhinmonHsercs meronoM [aycca--
XopnaHa. BekTopsi 8 M ¥ HOJKHBI KIMETh OIHHAKOBYIO Pa3MEPHOCTb 1.
[IpuBeseHHass HWXe NporpamMma OOGecHeUHBaeT MHBEPTUPOBAHME MAaTPHULbI

4 8 O
A=18 8 8
2 0 1

TIPH 3aJaHHH BCIIOMOraTeJIbHbIX BEKTOPOB BucC:

16 REM. OEPAWEHHE MATFHUM @

28 DIM ACZ,2)eB(2, 22, C(2, 22

20 DATA 4,2,0, 2,2, 2,08, 1

42 MAT READ A: MAT A=INU(B,(C)

S3 PRINTIF1.SV’ONPEREAMTENL MATPHMUM A D=’BIE)
60 PRINT’MACCHE OBPANEHHOS MATPMUM NOCTPOYHO?
vA MAT PRIMT @:END

Boizannbie 1o 310 nporpaMme pe3ysibTarbl HUMEIOT cneuyxou.mﬁ BH]I:

OIPEIEJIMTEJIb MATPULIBI A D=9.60009E —01
MACCHB OBPALIEHHOW MATPHLbLI TOCTPOYHO
8.33333E-¢2  -8.33333E-02 6.66667E — @1  8.33333E - 02
4.16667E -2  -3.33333E-¢1 -1.66667E—-01 1.66667E — 01
-3.33333E-01
OCTAHOB CTPOKA 60

Taxum 06pa3oM, B JaHHOM ciiyuae MaTpuua A < A™! npunumaer Bug
! 833333-107*  -8,33333-1072 6,66667 - 107
A= 833333-1072 4,16667-107%  —3,33333-107}
~1,66667 - 107! 1,66667-10"'  —3,33333-107"
YMHoXeHHe MaTpHL. YMHOXeHHe MaTPHUIBI & pa3Mepa fXn U MaTpuiibl 3 pas-

Mepa n X! co3maer MarpHly Y =a -3, 3JIeMEHTbl KOTOPOii BLIYUCIIAIOTCA MO Pop-
MmyJie

n
‘Yk/ = 2 (o{kl 'ﬁl])s/ =1, 2»'~ "1; k=]’2’ A ”"l'
i=1
[TonyueHHass MaTpuua y UMeeT pa3mep HiXI/. YMHoXeHHe MaTpull obecrieunBaet-
Cs C IOMOILLbIO OTIepaTopa
[HC] MAT y=ax*g

rae @ ¥ 3 — MMeHa NepeMHOXaeMbIX MATPHULl, Y — UMS NMOJYYeHHOH MaTpPHLbL.
MaccuBsl &, 3 ¥ Y He JOMXKHBI COBIIAfATh.
Huxe npuBeneHa mporpaMMma, oGecrieydBaronias yMHOXEHHEe MaTpUI]

2 3 4 5 1

A= uB=

~N o =
[NSJE NI S )
wwww

7 8 9 1
3 4 5 6
8 9 1 2

12 REM’YMHOREHME MATPHU’

26 DIM AC3,4),BC4,2),C(3,2)

30 DATA 1,253,456, 778095152, 3, 4, 5,6, 7,8, 9,1, 2
42 MAT READ A
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S8 DATA 172,321 2,301 202015293251, 25 32

5@ MAT RERD B

7O MAT C=A«k

8@ PRINT IF1.51’ELUBOA MNOCTPOMHOD 3IAEMEHTOR MATPMUL
98 MAT PRINT C:END

PesysbTar BHINOJIHEHUS:

15 30 45
131 62 93
C=A-B= 120 40 60
27 54 81

Apu¢MeTHyeckHe onepauMu C 3leMeHTaMHM Matpuu. Bce sjlemMeHTbI Matp-
bl & MOTYT GbITb HE3aBUCHMO [pYT OT Apyra npeoGpa3’oBaHbl ¢ MOMOLIbIO He-
KOTOPOTO apM(pMCTUYECKOTO BHIPAXKEHHUS 7.

[HC] MAT 8 =a(3Hak onepauuu) (y)

3pecs § — moJlyueHHasi B pe3yJibTaTe MpeoOpPa30OBaHUA MAaTpPHLIA, & — MCXO[HAas
MaTpHla; Y — apudMerHuecKoe BbIpaKeHHe, KOHCTAHTA WIH NepCMeEHHast; 3HAK
OIIEPAlMH: CIIOXKEHHE +, BbIUMTaHHME —, JIeJieHHe [ U yMHOxelue *. Maccusbl 1
Q MOTYT COBMaJiaTh, B 3TOM CilyYae pe3ysIbTaT 3aHOCHTCSl Ha MeCTO HCXOLHOH
MaTpHIIbI.
B npuBeneHHO# Huxe NMporpaMme BbIMONHAKTCA aeiictBua («=A, 3=B, y=
=23 -6)
1 2 3
A (22-6)= (22 -6).
4 S 6
FEM YMHOMEHME HHTPH&M Hid APHPMETHHECKOE ERPAREHME
DIM Hi2e 22RO
TATE 1e2e 3044 opr!.o-'f!v?
AT READ A
MiT B=o#(2%3-5)
FRINTIFL, S EMEOS NOCTPONHD JEMEHTOR MaTPMUUL B*
MAT FRINT B:END

PesysnbTar nosryuaeM B BUIE MaTPHLIbI
[ 2 4 6

8 10 12
Mycts @ M 3 — MCXOIHbIE MATPHULBI ONUHAKOBOTO pasmepa. UX aneMeHTb
;; ¥ B;; MOTYT NOMapHO CKJIA/bIBATECA, OTHUMATLCS, AETHTLCA M YMHOKATBCA,
co3,uaBaﬂ MaTpHlly Y TOro Xe pa3mepa. Jlis 3Toro HCoJb3yercs Oneparop:

[HC] MAT y=a(3Hak onepauuun) 3

3Hak OMepaluu: CIOXEHHe +, BbIUMTaHUe —, JeneHue | u ymuoxenue *. Hanpu-
Mep, NMOJJIEMEHTHOE CIIOXeHUe Jif MaTpul A u B BbImosHsAeTCA Oneparopom

MATC=A+B.
MarpuuHelii omepaTtop NpucBaMBaHuA. [IpucBoeHHe JJIEMEHTaM MaTpULpl &

3HAUEHHUH JJIEMCHTOB MaTpHIbI ﬁ BbITNOJIHAETCA ONEPAaTOpOM
[HC] MATa=8

T R e i) fu
B
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Hanpumep, oneparop MAT A =B npucBauBaer 31eMeHTaM MaTpullbi A 3Haue-
HUA 37IeMEeHTOB Matpuubl B. JIByxmepHsie MaccuBbl @ U § (A u B B npumepe)
IOJIXXHBI UMETh OJMHAKOBYI0 Pa3MepPHOCTb.

Pewrenve cucrem nMHeiHBIX ypaBHeHHH. [IpuMeHeHHe MaTPUUHBIX OIEpPaTo-
POB pPE€3KO YNpOIIaeT pelleHue 3a1au JuHeiHou anre6psl. [Ipu 3TOM Bee omepa-
LMH BBIMOJIHAKTCA HaJ, KMeHaMM MATpHL TaK e, KaK C OObIYHBIMH NepeMeH-
HpiMu. Tak, cucrema JIMHEHHBIX YpaBHEHUH

anx; tapx, + .. .+llln =b1,
aXxy tapx, +.. .+(12n =b2,

@, X1 1a,,x2 .. ta,,x, =b

B MaTpHuHOR opMe UMEET BUJ,

AX =B
rae A -- marpuua kodgouuueHtoB: X U B — BexkTOps! HeU3BECTHBIX U CBOOOA-
HbIX wieHoB. Orciona peuenre — BekTop X =(X, X;, ... ,X,) HEM3BECTHBIX Ha-
XOIOHUTCS B BUAE

X=B/A=A"'B.

HauHpiii cnoco6 MO3BoOJIseT HAXOOUTH pellieHHe pANa YPaBHEHUH ¢ OJMHAKO-
BOil MaTpuuei A W pa3sHbIMH BeKTOpamu cBobGomHbIX wieHoB B. Ilpu atom Tpe-
OyeTca nuuib OfMH pa3 obOpawars Matpuuy A. OOprdHO NMopo6HbIH criocob mpu-
MEHSAETCA PEIKO, MOCKONbKY IIpH OOpalleHHd MaTpHLbl WUCIIO omnepauuit B 3—4
pa3a Gombire, 4eM IpPH PELeHMHd CUCTEMBl JIMHEHHBbIX YpaBHEHMHl OJHUM U3 Ba-
puantoB Metona 'aycca [1]. Opnako ecnu [I9BM umeer creuuanbHbie MaTpuy-
HbIE Olepalyy, TO TaKoil Cocob He TOJNbKO 3aMETHO COKpALIaeT WIMHY IIpo-
rpaMMbl, HO ¥ 0BGecreunBaeT yMeHbIIEHHe BpeMeHM BbrumciieHui (mo 10 pas).
TocrneHee CBsI3aHO C BBHIIOJIHEHMEM OIlepaliiii Ha MaumHHOM sA3bike [I9BM.
Humxe npuBeneHa nporpamma, peajin3yonias OMMCaHHbIH METO,:

PRINT’ OEPAWEHME MATPHUM @, BMYMCNAEHME EE ONPEAEMMTENS’
PRINT'M PEWEHME CMCTEMM YFPABHEHMA n#x=B NPHM PA3HHY B’
INPUT? ZRAARTE HMCNO YPAEHEHMEA M=*H: H=MH-1
DIM adMs MO BCMI» TOM N DICM, MY » KCHD
FOR I=0 TO M:FOR J=@ TO M:PRINT!Z.@!’BREAMTE A‘I+1',’J+1
INPUT ACI» JOENEXT J3NEXT I:MAT A=INUCC, D)
FRIMT!F1.5! BbBOL ZAEMEHTOE OBPAWEHHOM MATPMUN’
MAT PRINT A:PRINT’ ONPEAEAMTEND MATPHMUM & D='C(@)
INPUT/EYRET M PEWATBECA CHCTEMA YPABHEHMIA? AA 1.HET @ ‘K
IF k=2 THEM PRINT’BbHYHMCNEHMSE OKOHYEHb’ EMND
FOR I=2 TO M:PRINT!Z.0!'BREAMTE EB’I+1
IMFUT BCIDINERT I:MAT N=q*E
PRINT!F1.5!*MACCHE HEMIBECTHMX CHCTEMH’
MAT FRINT X:PRINT’KOHEW’ :GOTO SA:END

=,

Do R o e x

SN NP R RN I R I SN E S
PN N PR DO OO UR R

D N

B 3Toit nporpamme B crpokax 10—60 opraHn3oBaHoO 3afaHie WiC/a ypaBHeHuit N, BBO
K03 PUMEHTOB ajj ¥ o6pamenye mMaTpuipbl A (mocneaHuit omepatop cTpoku 60). B cTpo-
Kkax 70 u 80 3amaeTcs BLIBOM EMEHTOB 0OpalleHHO! MaTpHLbI M ompenenuTtens. B cTpo-
Kax 90 1 100 3apaHo OKOHYaHHMe CYeTa, €CJIH 10 IMporpaMMe IMpearnonaraloTcs UL onepa-

uMu ¢ Marpunamu. Ecnv npedmonaraeTcsl pellieHHe CHCTeM ypaBHeHMH, B cTpokax 110 u
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120 3apactcsi BBOO BeKTOpa B M BBbIYMCIICHUCE BEKTO- R110 R3100 R51000
pa X. 3arem B cTpokax 130 u 140 3apacrest BbIBOL
3HaucHuit BexTopa X M nepexod K crpoke 90 mns

BBOJ1a HOBOTO BeKTopa B. 7055 C C ]’; 2/576(;0

IT p uMe p. [1si KOHTPOJISE HPUBEIACHHO M BhILLIE
IIPOTpaMMbl BBIMMCIIUM TOKHU X, =I,, x, =1,, x; =

=I, B nuneinoit uenn (puc. 3.1). Bocnons3osas- Rz20 R%200
LIMCh METOIOM KOHTYPHbIX TOKOB, 3alUIIEM CHCTE- Puc. 3.1
My y paBHCHHUI
LR, + U, -1,)R, - E =0,
,-1,)R, + I,Ry; +(,-1,)R,=0,
Uy =1)R,+ I, (R, +R)) =0.

[ToAcTaBUB B Hee CONMPOTUBIIEHUS PE3UCTOPOB M HanpsixeHus E, npuBeds nogoGHble WieHD,
NOJTyuwiM:

30/, -200,  +0-1, =10,
-201, 43200, -200I, =0,
0-1, 200/, +3200/, =0.

Pelenue 3Toit CHCTeMBl [aeT 3HaueHMs TokoB: x, =/, =0,3484419 A, x, =[, =
=0,0226629 Aux, =1, =0,00141643 A.

Pelwenne cucreMbl JTMHEHHBIX ypaBHeHWil 0Oe3 MaTpuuHbIX omepaTopoB. Cuc-
TeMy JIMHEWHBIX YPaBHEHMH MOXHO PeLINTb, He NMPUMEHAs MaTpUyHble OMNepa-
Topbl. [lockonbky y OonmbumHcTBa Bepcuil beiicka OHUM OTCYTCTBYIOT, pac-
CMOTpPUM Takoe peuieHue Haubonee pacrnpocTpaHeHHbIM MertonoM [aycca. OH

3aKJlouaeTcs B npeoGpaszoBauun Ko3bduuneHToB (MpsMor Xon) mo hbopMysam :
;i =—a;;/a;;; a;) =a;p +a;a;;; by =b; +a;;b;,

npu i =1,2,...,n—=1; j=i+1; i+2,...,n; k=i+1; i+2,...,n.9m
npeo0pa3oBaHUA NPHBOIAT K BbIUKCIEHHIO X, =b,/a,, . Jlanee BhINONHA0TCA
npeoGpa3oBanus (0OpaTHBIM XOM) :

h =bi,h=h—x}-aj/~ mai=n—1,n-2,..2,1uj=i+l,i+2,...,nu
x; =hja;;

9Tu npeobpa3oBaHusA JAIOT HEU3BECTHBIE X,_,, X,_,, ..., X2,X) . MeTox ['aycca
peau3yer ciieflyomas nporpamMma:

PRINT’FPEWEHME CHCTEMM M3 M AMHEAHMX YPABHEHMA’
INPUT HHMCAD YPABHEHHM N='HN

DIM ACH MO BIMD » XCND

FOR I=1 TO H: PRINT 12.01'EBOA KO3P. YPABHEHWMA 1
FOR =1 TO H: IMPUT A<I..0)

NEXT 3 INPUT BCIDIHENT 1

FOR I=1 TO M-1: FOR J=I+1 TOH

LETACd ID=-ACdr ID)7ACI, IDIFOP K=I+1 TO N

LETAL L KI=AC KD +ACL TD®ACT KX NEXT ¥
LETECD=E(D+ACI T1%B(I)T NEXT J3 MEXT I
LETMCMI=RB(NY AR MO

FOR I=h-1 TO 1 STEP -13: LETH=B(I)

FOR J=I+1 TO N: LETH=H-N{D*ACT, JDENEXT J
LETSCI2=H /AT, IDENENT 1

PRINT ’KOPHH CHCTEMM YPABHEHWM’

=T B i [Q =T
Jrorm DD DD DT DA

b st b | )
DD I Dl )

e b
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154 FOR I=1 TO H: PRINT!Z.4! *MCPI')="tPRPINTIE! X<ID
16@ HEXT I: END

Ee MOXHO MpOBepHTD N0 MPUBEIEHHOMY NpPHMEpY.

10T MeTOA Tpebyer, uToOhl KOIDGULMEHTHI @;; He OOpallanuch B Hylb,
MHaue HACTYNUT OCTAaHOB NP BLIMMCIIEHMM 4;; =—d;;/a;;. B anexTpopamuoTex-
HHYECKUMX DacueTax PaBEHCTBO 4;; HYI Odbl'{HO NPUHLMIHATPHO HEBO3MOX-
Ho*. OHaKO CylUecTBYeT MHOXECTBO pa3sHOBMIHOCTed Merona I'aycca, Boobuie
HEKPUTHYHBIX K 3HAUEHUAM 4,;, X OMHCAHHE MOXHO Haitu B [29—31], a co-
OTBETCTBYIOLLME [IPOrpamMmbl Ha si3bike beicuk B [1].

TommMHoOMManbHasI aNMNpOKCcHMauMsl U UHTepnonsuus. [Ipu pacuerax W Mope-
NMPOBAHUU HEMHENHBIX YCTPOHCTB M CHCTEM 4YaCTO BO3HMKAaeT 3ajlauya aHasIu-
THYECKOTO IMpPEICTABIIEHHS CIIOXHON HeJIMHEeHHOH 3aBUCHUMOCTH f (X) , 3amaHHOM
pAnoM y3noB f; (x;) C MOMOILIbI HEKOTOPOH I0CTATOUHO NMPOCTOH aHATHTHYEC-
Koil pyHkumu y(x). B xaueciBe mociegHe#d 4acTO BBIOMPAOT CTENEHHOW MO-
JMHOM

y(x) =a,x" +a, x""1+. . +a,x? ta;x +a.

Ecnu f(x) 3amaHa n+1 y3710M, TO MOXHO HaWTH MOJMHOM Y (X), 3HaUEHHsS KO-

Toporo y (x) B TOYHOCTH paBHbI f (X) B y370BbIX TOUKax. ClieIOBaTENbHO, HMESA

n+1 3nauenuit abcwice x; u opauHar y; (0 <n), K03HOULUMEHTDI Ao, dy, . . .
.., @, MOXHO HaHTH U3 PELLICHUS CUCTEMBI TMHEHHBIX YPaBHEHUH

n n—1 —
Xoay, txo a, ,t...tXoay tao =y,
n n—1 —
x,an+x1 an_l+...+x1a1 tag =y,

n n—1 -
Xpa, +xn a, ,t...tx,a +a, =Y,

JtoT mopmxom (MeTopm BbIOpaHHBIX TOUEK) peaTH3YeTcs Clledyloller Ipo-
IrpaMMOH:

18 PRINT’ NONHUHOMHANDBHASA ANNPOKCHMAUHMA H HHTEPNOAAUMA’
28 INPUT’3AAAATE YMCNO OTCHETOB N=’H: M=N-1

38 DIM ACM M), CCMp MY DCMs MO, BC(MDI» X(MD

49 FOR I=8 TO M:PRINT!2.8!’BBEAMTE X’1’,¥’1I

S8 INPUT Z,B(1)>: Acl,@)=1: R=1:FOR J=1 TO M

60 R=R®Z: ACI,I)=RINEXT JIHEXT I

78 MAT A=INUC(C,DISMAT RX=A%*B

82 PRINT!F1.91 KO3PSHUHEHTH AR»Als ... AN’ IMAT PRINT %
98 INPUT’BBERMTE X=’Z: Y=Z#&M(M)

168 FOR I=M-1 TO 1 STEP-1: Y=(Y+X(I))*ZINEXT I

1180 Y=Y+X(B)>:PRINT’Y(X>=*'V:60T0 9EEND

B cn}oxax 40, 50 u 60 opraHM3oBaH BBOL X; M y;, POpMHUpOBaHHE KOIPPHUUEHTOB
no_n—

Xjy Xj s+, Xj MaTPHUILI A 1IpH HeM3BECTHBIX &,, dy, |, - - - ,@;,d, 4 BBOJ BeKTOp2 B

* JInsA cucTeM, COCTAaBJIEHHBIX 1O METOAY Y3/10BbIX NOTEHLHAIOB.
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OPIMHAT Vo — ). 3aTem.(cTpoka 70) oGpailaercst marpuua A Ko3(pQULUHEHTOB H HaXOAMTCSA
BeKkTop X =A-!B, cogepxailmit HCKOMbIE HEH3BeCTHbIE 4, , . . . , a,.

IT pu m e p. PaccmoTpuM anmpoxcumanuio N-o6pa3Hoii BONbT-aMIIepHON XapaKTepHc-
THKM TyHHeNbHoro auopa 3M202K (puc. 3.2), 3anaB ee psigoM TOUEK:

i 0 1 2 3 4 5
x=U,B 0 0,2 0,4 0,6 0,8 1
y=I,MA 0 52 23 2 4 13

Beens oatv fanueie (N =35), nonywmm: a, =0,a, =746,333,a, =3420,833, 2, =5734,375,
a, =-4166,66Tua; =1119,792.

VIHTepronsaums 3aKiIovaeTcss B HaXOXIEHUU 3HaueHU# [ (X) B mpoMexyTkKax
MeXay y3namu. it 3T0ro B pacCMOTPEHHOM IIPOrpaMMe MCIIOJIb3YI0TCH BBIYKC-
JIeHUsi MONMHOMa Y (X) no cxeme [opHepa, KOrja MOJMHOM IIPEeACTaBIAETCA
B BHUIle

y(x) =(..(@axta, |)x+a, ,)x+...+a))x +ao.
JTa cxeMa 3aMeHsIeT MeJUICHHBIE ONepalMy BO3BEEHUA B CTENEHb ropasgo 6o-

Jiee OGbICTPBIMM ONEPALMAMH YMHOXEHHS M CIIOXEHHA, pealu30BaHa B CTPOKAX
90— 110 nmporpaMmsI.

Iycts Hy>»HO Haditn Tok [ mpu U=0,05 u 0,1 B. 3amas x =0,05, nonyuim
y=1=22456 MA (nmpu x =0,1 umeem I = 45,454 mA).

Pewenve cucrem HenmHeiHBIX ypaBHeHHit. CHCTEMBbI HETMHEHHBIX YPaBHEHHil
BH[A:

Fo(xo0,%1,%2,...,%,_,) =0,
Fy(xo,X1,x2,...,x,_,) =0,
Fn_l(xo,xl,xz,...,Xn~1)=0 Imak
WK B MaTpHyHO# opme 90
F; (X;) =0 40+
yame Bcero pewaiotca merogom Hbio- Jok
toHa—Pagcona. Ilpu osTOM 3apmaercs
YMCIO ypaBHEeHHUH n =N, OTHOCHTeJIbHAsA 20H
[OrpeUIHOCTh BBIYMCIICHHH E W Hauailb- o
Hble 3HAUEHHsI TEPEMEHHBIX Xoo, Xo1,
Xo25 - . -, Xgp_y» T-€. BEKTOP X;o- Hanee p . .%o ; . L
dbopmupyeTcsi MaTpHLIA YACTHBIX TIPOM3- 02 0% 06 08 10 12 UG
BOMHBIX Kaxa0# (yHKIMHM (MaTpHua
fko6H) Puc. 3.2
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oF, OF, oF,
oxg  Ox1  0x,_,
OF; oF, oF,; oF,
I R o om x
OF,_, OF,_, oF,_,
0xg d—xl- o 0x,_,

OF.
[Tockonbky aHanuTUyeckoe AuddepeHIpoBaHHE (0—') He BCeraga BO3MOX-
x.

HO, 1eflecOOOpa3HO YacTHbIE NPOM3BOJHBIE 3aMEHHUTh KOHEUHO-Pa3HOCTHBIMM
BbIpaXeHUAMHU. B MmaTpuuHO#t popme 3TO maeT
oF; AF; - F;(X; +H;) — F; (X;)

oX; ~ AX H.

1 1

rae H; — BexTop manbix npupamenuit X;, nanpumep H; =E[X; | .
Perienue cuctemsl HeTMHEHHBIX yPaBHEHHH METOIOM TOCTIEAOBATEIIBHBIX TIPH-
OmwkeHmit (MTepaLyii) 3alMCHIBAETCA B BUMIE PEKYPPEHTHOH (GOPMYIIBI

X, =X, -(OF")-‘F(x ) 3
i (m+1) i (m) 5("' i\N(m)/> (3.1

roe m— Homep urepamuu (HaumHas ¢ 0). Takum oGpa3om, HOBbII BEKTOD
X; (m+1) HAXOmUTCA IO CTapoMy X; () C MOMOLUBIO OTIEPALMK HHBEPTUPOBAHHA
MaTpHubl IKo6U ¥ COOTHOLIEHHS (3. l) Utepaumu npomomkaioT, Noka

Kigme1y, = Xigm) 1 Xigmery > E (32)
T.€. NOKa OTHOCHTENIbHAsA MOTPELIHOCTh KKAOTO HEM3BECTHOTO X; Ooibiue 3a-
AaHHOH. B NMpOTHMBHOM Cllyuae CueT OCTaHAaBJIMBAOT U BBIBOAAT HAa MHIMKAIMIO
KOMIIOHEHTBI Xo, X1, X2, - - - ,X,_; BekTOpa X;. ONMCaHHBIA METOJ, peanu3yer
NporpamMma:

10 PRINT’PEWEHHE CHCTEMM HEAHHERHMX YPABHEHHA’

20 PRINT” MOAH®HUHPOBAHHLM METOACOHM HBWTOHA.BAP.2*

30 INPUT’3ARAMTE HHCNO YPABHEHMA N=’H: H=H-1

48 DIM X(N)»BC(NI»F(NI» ACN N KC(Ns NY» LN ND

56 INPUT’3ARARTE MAKCHMANDHOE YHCAO WTEPAUMA M=’M

66 INPUT’3ARAMTE OTHOCHTENbHYW NOrPEWHOCTL E=’E: S=@

7@ FOR 1=6 TO NSPPINT'E.Q"BBEAHTE K124 S INPUT XCIDINEXT 1
80 GOSUB 188 : MAT B=F

98 FOR J=@ TO M: Y=X{J1)! H=Ex*ABS(Y)

168 ¥X(J>=Y+H:00SUB 180:FOR 1=0 TO M

118 AT, D=CF(I)-BCIDI/HINEXT 1t X(J)=YINEXT J

126 S=S+1:IF S=M+1 THEM PRINT’HHCAO MTEPAUHA S=M’:ZEND

138 MAT A=INUCK,L)IMAT B=A%F:MAT X=X-B

148 R=@:FOR I=A T0O HN:IF ABS(B(I)/N(IDI>E THEN R=1

156 NEXT I:IF R=1 THEM 8@

1660 PRINTIF1.9!’MACCHE HEW3BECTHMX CHCTEMbI®

178 MAT PRINT X:PRINT!2.0!’YUCNO WTEPAUMA S=’SIEND

183 FEM’ NOANPOFPAMMA BUYMCNEHHSA FCID=F(R(@)»K(1)r .0 r ¥IN-1D)!
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126 F)=X(B)+3%LAT (X)) -X(1)>%4(1)
288 F(1)=28(R) (@) - M (A)*X(1)-5X(A)+1
218 RETURH:END

B crpokax 30~70 3amaetca N, MakcuManbHoe wicro WTepauwit M, £ u X;(. B cTpoke 80
ocyiecTBasieTcs oOpaileHme K nognporpamme (co crpoku 180), oGecneunBalomeif BbINoN-
HeHue F; (m), nocne uero aTomy BeKTopy npunucuiaercs ums B. Crpoxu 100 1 110 dpopmm-
pyioT MaTpuuy SIko6u. B cTpoxe 120 opraHM3oBaH CUeTWMK UMClIa HTEpauMit S U OCTaHOB
BbIwMCIEHUH ipy S =M. 310 Heo6XooMMO [ TOro, YTOGBI HCIUTIOUMTE 3alMKJIMBaHHE MpPO-
rpaMMel, €CJ/IM UTEPAUMOHHBIN NpPoLIeCC He CXOOMTCA (Hanpumep, W3-3a HeyJauHoro BbiGopa
HaYaJlbHBIX 3HaY€HHM! KOMIIOHEHTOB BEKTOpa Xi). OGpaiueHve Martpuub! SIko6u, BbIuwC-
neume X; (m+1) H TPOBEPKa yCIOBUS (3.2) npousBopsaTcs B crpokax 130-150. B ctpoke
170 BBIBOAMTCS Ha MHOMKAlMIO BEKTOP HEM3BECTHBIX. [JawiHas co crpoku 180, mone3oBa-
TeleM 3a/laeTCsl MOANporpamMma BhruMcnenus ¢yHkuuit F;(X;). OHa [OJKHa BBIMUCIATD
3vave wst F (D) =F; (X;) npu X(I) =x; (=0, 1,...,n~1).B Texcre nporpamMmel 3amcaH
KOHTPOJILHBIN NpUMeED JJIA PeLICHH s CUCTEMbI ypaBHeHUH (n =N=2).

X, — 3lgx, —x} =0,

2xy —xpx, —5x, +1=0.
Mpu E=1-10"*, M=10 u xy, = 3,4 1 x,, =2,2 nonywm S =3 (T.e. pe3y/bTaT [OJIyYeH 32
TPH HTepauuu), x, =3,48744278 u x; =2,261628631.

Metop, HerotoHa—PagcoHa 1mMpoko npuMeHseTca I aHalIM3a CTaTHIECKOro

PEXHMa HeNIMHeHHBIX EKTPOHHBIX LieTeidl M cXeM. Ero cXxomMMoCTh 3aBUCHUT OT
BU[1a HETIMHEHHBIX GYHKIMIA U BbIOOPa HAYAIbHBIX YCIIOBHH.

3.2. ONEPALUM, OYHKLUU U CUCTEMbI NMUHENHLIX YPABHEHWUA C
KOMNNEKCHbLIMA NEPEMEHHbIMU

Hapsany c peficTBMTENbHBIMH UMCIIaMH B pacyeTaX, B YaCTHOCTH
371eKTPOPAMOTEXHHUECKHX, LIHPOKO HMCHOJB3YIOTCA KOMIUIEKCHbIE UMCNIA. JTH
YMClla MOXHO TpefcTaBUTh B aireGpamueckoi ¢opme Z =a+ib=ReZ +ilmZ,
rae a=ReZ — peiicTBUTENbHAA YacTh wucla; b =ImZ — muumas vactp uwicna. Ha
mwiockoctd (puc. 3.3) KOMIUIEKCHOE UHCIIO XapaKTEepPU3yeT TOUKY C KOOpIHHa-
TamHu 4 ¥ b Ha NEACTBUTENBHOM M MHUMBIX OCSIX.

KoMIUIeKCHbIE YMCTIa MOXHO MpeACcTaBUTh TaKxKe B MOKa3aTelbHOH ¢op-
Me. B 3Tom ciyuae ux 3anuceiBawoT Kak Z =M%, rne M =+/a* + b* — wmo-
OyNb KOMIUIEKCHOTO uMCna, a y=arctg(b/a) — aprymeHT KOMIUIEKCHOTO 4MC-
na (cM. puc. 3.3). Moy KOMIUIEKCHOTO YKCIIa

XapaKTepu3yeT [IMHY BEKTOpa, MPOBEICHHOTO U3 Imzp

touku (0,0) k TOuke ¢ KoopmMHaTamH (g, b).
Haj KOMIUIEKCHBIMM YMCJIAMM MOTYT MpOBO- b ———

IuTbcA apudMeTHUECKHe OINepalii, HanphMmep

CIIOXEHHE U BHIUMTAHHE: M '
Z*Z,=(a) ta,) +i(by tb,) |

WIH YMHOXEHHUE U [eJIeHHe ¥ !
Z1Z,= (a1a,)ei@*9) = (aa,-b,by) + 0 a ReZ
+i(a by +hiaz); Puc. 3.3



. + —
Zy 01 oy L @02 PDiDs b -ty
Zy @ a} + b} a? +b?

IIpu croskeHMH U BbIYMTaHHM YHOGHO HCIONB30BaTh anredpaunyeckyo popmy,
NpH YMHOXEHUH U [IeJIeHHH — NokasaTesibHyo. s nepexofa U3 noKas3ate/bHOH
dopMbI B anreGpanyeckyio HCIONb3YKTCA COOTHOLLEHHS

a=Mcospoub=Msiney.

B pe3ynbrate apudMeTHUECKUX ONEpalMi Hal KOMIUIECHBIMH WHCIIaMHM MOJyva-
€TCA TAKXKE KOMIUIEKCHOE UMCIIO.

Bce anmementapHbie QyHKLMHM MOTyT OBITb NpPENCTaBJIEHBI C apryMEHIOM B
BUJIE KOMIUIEKCHBIX wucen. Hanpumep, ¢pynkims e npencrabnser coGoit uic-
no eZ =efcos b+i(e? sinb) =a, +ib,, roe a, =e?cosb u by, =¢? sinb — peiicT-
BHUTENIbHAaA ¥ MHHMas YaCTH pe3ysibTaTa. AHAIOTHYHO MOXHO ONPENEIIUTh ApY-
rue GYHKUMH ¢ KOMIUIEKCHBIM apryMEHTOM.

CnenoBarenbHo, apudMeTHUeCKHe OMEpalMH C KOMIUIEKCHBIMHM UHCIaMH H
BBIUKCIIEHHE IEMEHTapHBIX PYHKIMA KOMIUIEKCHOTO NEPEMEHHOrO CBOAATCA K
IPOCTBIM BBIUKCIIEHMAM IO ¢opMysiaM, KOTOpble MOXHO HailTH B soboi crpa-
BOUHOM JIMTepaType MO MaTeMaTHKe, BKiouass [1], re maHel U OTHeNbHbIE
GeliCHK-POrpaMMbl TaKHX OIlepalMil. YHUBepcallbHasg MOANPOIpaMMa BBIYMC-
neHust GYHKUMA KOMIUIEKCHOTO EPEMEHHOT0 NpuBefeHa B § 7.1 JaHHOH KHUTH.

Bomnee cnoxHO#, HO YacTO BCTpevYarOLIEHCA B 3INEKTPOPATUOTEXHHUUECKUX
pacueTax 3ajauei ABJIACTCA PElLIeHHEe CHCTEMbl JIMHEHHBIX YPaBHEHHH ¢ KOMII-
JIEKCHBIMM KO3 duLmeHTaMu

(@1 +iby )%y + (@12 +ibya) X2 +. . .+ (g, +ib )X, =c, +id;,
(@21 +ibg )Xy + (@22 +ibap) X2 +.. .+ (ay, tib,,) X, =, tid,,

(@yy +iby )Xy + (@, +ib,,) X2+ .. .+ (ay, +ib,,) X, =C, tid,,.
B marpuuHo#t ¢opMe Takylo CHCTEMy MOXHO 3alMCaTb B NMPOCTOM BHIE
AX =B,

rae A — Marpuna c KOMIUIEKCHBIMH KO3pduupenTamu (4;; +ib;;), X — KoM

JIEKCHBIH BEKTOP HEU3BECTHBIX U B — KOMIUIEKCHBII BEKTOD CBOOOAHDIX WIEHOB
(c; +id;).

Marpuiy A MOXHO NpPeICTaBHTh B BHMIe OOBIYHOH MaTPHIBI C NEHCTBHUTEIb-
HBIMH KO3 dHIHMEHTaMI

aubu aubu e ambm

a21b21 dggbzz e azann - IReAImAI
A= . ® s e v et se e e s ’

anl bnl a’l2 bnz arm bnn

B KOTOPYI0 BXOAAT WIEHDbI 4; ; M b;; B UX eCTECTBEHHOM NOPAAKE. Ity Matpuiy
MOXHO 3ammcaTh U HHaue:
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ay a2 e An
aa ay e Gy,
4y Ap2 nn Re A
A=l — - o~ =|l— -~
ImA
by bz bin !
by  bn b,
b,y bn2 ... bnn

i pelueHuss CUCTeM JIMHEHHbIX ypaBHEHHH ¢’ KOMIIEKCHbIMU KO3 duImMeH-
TaMH B MaTpUYHOM BMJE COCTABIIAETCA pacIIMpEHHass MaTpULia

ReA ImA

d1a Martpuua uMmeeT pasMmep 2nX2n. PeuieHue cHCTEMBI B 3TOM cilyuae MMeeT
BM,

X=A"'B,
~ ~ Re X Re B
rae A~ — obpamenHas matpuna A; X=| ———|; B=| —-—
ImX ImB

J3TOT MeTO pealU30BaH B CIEAYIOLICH IPOrPaMMe:

16 REM PEWEHME CHCTEMb AMHERHLIX YPABHEHIA

20 REM C KOMNAEKCHbIMKA KOIPPMUMEHTAMH

30 INPUT’BBEAMTE YMCAO YPARHEHMR N=’N: M=N+N

48 DIM ACMP MY, B(MDI, CAMD» DM, X(MD

50 FOR I=1 TO N: FOR uJ=1 TO N

68 PRINT!2.0!’BBEAMTE A *1’,’Js INPUT A(Is.D

78 PRINTIF1,.91QCT,0)2  ACT4N, JHMDI=A(Tr.0)

80 PRINTI2,01’BBEAMTE B *1°,’J: INPUT ACI+Ns 1)

93 PRINTIF1.91A(I+Ms )2 AT J4NI==R{I+Ns 3D

180 NEXT J: NEXT I

118 PRINT: PRINT’MAET OEPAMEHME MATPMUL’

120 MAT A=INUCC, DD

130 FOR I=1 TO N3 PRINT!Z,@!’BREAWTE C’1

140 INPUT B(1): PRINT!F1.9!B(I)

1560 PRINT!I2.A!’RREAMTE D’I: INPUT B{I+ND

166 PRINTIF1,.9! B(I+N>: NEXT 1

176 MAT X=A%B: PRINT: PRINT’PEIYABTATH BMYMCAEHNMGA?
180 FOR I=1 TO N:PRINT!2.A1’K’ I’ =/ IF1. QIR+ X{T+MY Y7
196 NEXT I: 6070 1383 END

B crpokax 30-100 ¢dopmupyeTcs MaTpHLa K, MoCJie 4el'o OHa MHBepTUpYyeTcs: (CTPOKHU
110 1 120). B crpokax 130-150 3amaeTcs BekTop B, a B cTpokax 170—190 BermcnsieTcs U
BBIBOJHUTCSA Ha MeyaTh BeKTop X.

HanHpil MeTOp, MO3BONAET CO3[ABAaTh [OBOJIBHO KOMIAKTHbIE MPOTPAMMBI,
OnHako OH He BMOJIHE 3KOHOMHYEH MO eMKOCTH 3aHMMaeMO# MaMsATH, TIOCKOJIb-
Ky MaTpHlia A HMeeT NOBBILIEHHbIH pa3mep (21X 2n) . [loaTOMY 3TOT MeTO[ 1ie-
71eco06pa3seH TOJBKO NMpH PealM3alfii C MOMOLIBI0 MAaTPHUYHbIX ONEPAaTOPOB, KO-
r7ia HHBEPTHPOBAaHHE MAaTPHULBI A BBINOJIHAETCA JOCTaTOYHO OBICTPO.
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R=10 Kak otmeuanocs, 6onsmmxcrso [19BM
uMeeT Bepcuu beiichka Ge3 crienuanbHpix
fess Q‘\ €\= é,;rJOi MAaTpHYHBIX ONEpaTopoB. B 3tom cityuae

1 2 PeLIaTh CHCTEMY JIMHEHHBIX YpaBHEHUH Lie-
X,=200( 71ecO06pa3HO HHBIM METOJOM — METO[IOM
T'aycca (cM. Blllie) , HO, 3aMeHHMB Bce ofle-
PauMu Haj [EeACTBUTENIBHBIMH YHCIIaMH
OnepauMsMM Hajl KOMIUIEKCHbIMH YHciIamH. TlocTpoeHHas Takum oGpaszom mpo-

Puc. 3.4

rpaMmMa iaHa HHXeE!:

13 PRINT °PEWEHME CHCTEMbH H3 M OHHEAHLYN, YPABHEHHA’

28 PRINT ‘C KOMNAEKCHLMH KOSPRMUHMEHTAMH’

38 INPUT’HMCAO YPABHEHHMA M= MzDIM ACHs NI, BL{NsN)» CIND,» DCND
48 DIM KCNIYpLCHDtFOR I=1 TO N:PRINT!Z.@!’BROL KODB., YPABRHEHHA’ I
S8 FOR J=1 TO MN:PRINT’BBEAMTE RE A(’I,J%)°

€8 INPUT ACI»JOIPRINT’EBBEAMTE IM A(’I50°)°

76 INPUT B(I,J):MEXT J:PRIMT’BREAWTE RE BC’I’)’

20 INPUT CC(I):PRINT’BBEAMTE IM BC’I’)!

9@ INPUT DCIDEINEXT I

169 FOR I=1 TO N-1

118 FOF J=I+1 TO N

128 LETH=ACI, ID"2+B(I, I)"2

138 LETX=-(AdJ, D)*A(1, 1)+B(J, ID®B(I, 1)) 7H

140 LETECJ, I)==(B(J, ID)*AC1, 1D -AlJ, I)%B(I, 1)) HILETACY, 1) =
156 FOR K=I+1 TO H

160 LETACJIr K2=ACd KI+A(Jr 1D %ACT, K)-B(Js 1)%B(I KD

178 LETBC(I KI=B(JrKI+AC(Js IIRB(I, KI+BCJr ID%ACT, KISTNEXT K
128 LETC(DD=C(I+ACL 1D*C(ID-B(J, 1D*DCID

190 LETDCD=DCII+ACI 1DED(ID+B(J, ID%CCIDSHEXT JSHENT I
208 LETH=ACN, M) "2+B(H,N)"2

218 LETKCHI=(CCNI#A(N ND+D(HIRB(N, M) ) #H

228 LETLCHY=C(D(NI*AMs M) =CCHIRBC(N, N) D 7H

238 FOR I=N-1 TO 1 STEP -1:LETH=C(I)SLETZ=D(I)

240 FOR J=I1+1 TO M:LETH=H-K{(D#*A(I, D+L (DB, WD

258 LETZ=Z-K(D¥R(1, D -L(JD*ACI, JITHEXT J

268 LETM=ACI, I)72+B(I, D72

278 LETK(I)=(H*A(l, ID+2#B(1,I)>-n

286 LETLCI>=(Z%A{1, ID-HRB(I, 1)) MINEXT I

290 PRINT'KOPHH CHCTEMM YPABHEHHA’

306 FOR I=1 TO M:PRINT!Z2.@1’RE X(/I’)=’1F1.9! k(DD

313 PRINTIZ.817IM (O I/)>="1F1.90 L{IDENEXT I3END

Il pumep. PelieHue cuCTEM JIMHEMHBIX YPaBHEHHH C KOMIUIEKCHBIMA KO3¢dHUMEHTa-
MH JIEXXMT B OCHOBE pacueTa JIMHeHHBIX lenel, cogepalMxX peaKTHBHbIE 3IEMEHTBI, Ha Me-
peMeHHOM ToKe. KOoMIUIeKCHBIE CONPOTUBJIEHHS KaTYIIKH MHAYKTUBHOCTH ).(L U KOHIEH-
caropa X -~ BBIPaXaloTCs Kak

. . . 1 i

XL =iwl un sz— =——,

iwC wC
roge w=2nf — KpyroBasl 4acToTa; f — YaCTOTa CHHYCOMOANBHOTO TOKa; L — HMHOYKTHB-
HoCTh; C — eMKOCTb.

[ycTs HeOGXOAUMO BBIUMCIIHTE KOMIUIEKCHBIE TOKH f, H i, B llemd Ha puc. 3.4. Jlng
3TOH LeNH NpUBe/ieHbl 3HAaUEHNs CONPOTHBIICHHH (aKTUBHbIE H PEaKTHBHbIE) MPH HEKOTO-
poit uacToTe f reHepatopa JJIC nepemeHHoro Toka. IS HaXOXIeHUs TOKOB [, M I, Hyxk1o0
COCTaBMTh CHCTEMY U3 IBYX JIHHEHHBIX ypaBHEHHH
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(10 +i 200)/, — i 2001, =5,

—i2007, +(200-30)if, =0.
B maTpuuHo# ¢popMe oHa HMeeT BH[,
10+i 200 —i 200 IL =3
—1i 200 i170| " |1, 0|

Taxum obpazom, N=2,a,, =10, b,, =200,a,, =0, b,, =-200,a, =0,b, =-200,
a,, =0,b,, =170,¢, =5,d, =0,c¢, =0 ud, =0. Beeas 3Tu JaHHEIe B TPOTrPaMMBI, [IpH-
BelleHHble BbIlIe (110 COOTBETCTBYIOLIEMY 3aIPOCY B XO[E OMaJiora) , ONyWHM

I, =X, =0,037156081 +J * (0,13113911) (A)

I, =X, =0,043713037 +J = (0,154281131) (A)

(MHMMas egMHULA i =+/—1 B BbIBoJe pe3ynbTaToB 0603HaueHa Kak J).

3.3. OCOBEHHOCTU PACYETOB HA M3BM C MAJTIOAN EMKOCTbI0
O3Y (ONEPATOP DEFM)
Kapmanusie IT9BM u II3IBM-muxpokambkyisatopsl uMmeroT O3Y Manoii eM-
KxoctH (06b1uHO 0T 1 mo 4 KGaitr) . B 3TOM cityuae BbImoIHEHKe OnepaLuii ¢ Mac-
CHBaMH HMeEET CBOIO CIIeUUUKY.

Y takux II9BM O3Y umeeT ynmpouleHHYI0O CTPYKTYpPY C XeCTKOM NMpUBA3KON COOTBET-
cTByiouMx obnacte#t k HMeHam nepemeHHsIX. Hanpumep, O3Y [TIBM-MHKpoKaIbKyIsSTOpa
FX-702P uMeeT cnenymoiuyno CTpyKTypy:

A,B,...,Z — 26 nepeMeHHBIX

AD Al A2 ... A9

B¢ Bl B2 ... B9 ( IOsyxmepHsiit MaccuB 20 X10 nmepemenHsix A (1, J)
. UM ogHOoMepHbIi U3 200 nepemenHbIx A (1)

™ TI T2 ... T9)

26 nepeMeHHBIX (0T A A0 Z) BCerga HaXoOATCSA B pacropsbkeHHM monb3oBatens. O6-
nacte O3Y ¢ OBYXMepHBIM HJIIH OTHOMEPHBIM MAacCHBOM II€pepacnpenensieTCs Mex Ay HaH-
HBIMHU M 1l1aramMH mporpammel. Ecnu Bcs 3Ta o61acte (200 nepeMeHHBIX) OTBEAEHA MOM, AaH-
Hble, TO NPporpaMma MOXeT cofepxaTh Bcero fo 80 waroB. Cokpallas YWCIO NepeMeHHBIX
Ha KaXObli OECATOK, MOXHO YBEeNMYUTh YMCIIO NPOrpaMMHBIX 1uaroB Ha 80. JInis aToro uc-
nonb3yercs onepatop DFFM n, roe n=0-19 — wicio, Ha 1| MeHbLiee Wwica DECATKOB pe-
TUCTPOB (MepeMeHHBIX), OTBedEeHHBIX Nof mporpammy. Ecnu Bcst emxocTs O3Y oTBeneHa
MO, NPOrpaMmy, WACIIO IIaroB ee Bo3pacTaeT oo 1680.

[TpumeHeHUe nepeMeHHbIX Buaa A2, B9, T3 u T.O. B maHHOM cilyuae orpaHuuyeHo. Mx
3a/laHMe BeleT KO BXOAY B eOMHCTBEHHbIH NBYXMEpPHBI MacCCHB M HCKIIIOYAeT NpUMeHEHHe
€ro s APYTUX pacueToB.

JIByxMepHBI# MaccuB 3afaeTcs B BuAe A (o, §), I'le A — UM MacCuBa; «, 3 — apudme-
THYECKHE BhIpaXeHHs, 3amatoipe wcno cTpok (oT 0 go 19) u wicno cronbuoB (o1 0 mo 9).
IIpn TakoM IpenCTaBNIEHUH HENB3S 3a/iaBaTh MacCHB Kakoit-nMbo npyroit 6yxso#. Hanpu-
mep, BbipaxeHuss B (5, 9) umu C(I,J) sBnsiorcs oumbGouHbIMH. MOXXHO 3afaBaTh JIMIIb
A(5,9), A(1,LJ) u T.n. OueBnmHo, uto Ipu 3ToMm A (0,0) =AD, A(0,9) =A9, A(LD) =
=B@,...,A(19,9) =T9. OTo B npuHUMIIE OT/IMYAET AaHHYIO Bepcuio Beitciika oT oGuenpH-
HATOH, Tre A (0,0) u AQ unu A (19,9) u T9 ABASIOTCA COBEPIUEHHO Pa3UYHLIMU U HE 3a-
BHCSILMMH JAPYT OT APYTa nepeMeHHbIMH.

Bo3MOXHO M 3aaHHe OLHOMEPHOTO MaccuBa A (a), rie a — apMdMeTHYECKOE BhIpaXxe-
HMeE, 3ajlaiolliee HoMep 3rnemMeHTa maccuBa (oT 0 mo 199). 3meck Takke HEZONYCTUMBI HHbIE
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(xpome A) umeHa, Hanpumep B (2), C(9) u t.4. UmeeT mecTo coorsercTUe: A (@) = AQ,
A(l)=Al,...,A(10) =Bp,A(1) =Bl,...,A(199) =T9.

Manas emkocts O3Y J0OMDKHA YUMTBiBaTbCSA U ITPU COCTaBJIEHHM MPOrPaMM.
Kaxppiii Homep crpoxu (0T 1 10 9999) 3aHMMaeT mBa iara NporpaMmbl, Kax-
b1 onepaTop Belicika — OMH AT M Kax/blil 3HaK (BKJIoYast npoben) Takxke
omuH war. Ha 3aBepruenne BBOOAa KaxIod cTpoku HaxarueM kjaBuu EXE Tak-
)K€ 3aTpauMBaeTCs OOMH ILAT MIPOrPaMMBbI.

Hcxoms U3 cka3aHHOTO, ClleAyeT YUMTbIBaTb HEKOTOpbIe 0OiMe peKoMeHpa-
IMH 110 IKOHOMUH eMKkocTi O3Y:

1. Ilenecoobpa3Ho BKIIWOUEHHE B CTPOKY HECKOJBKHX MHCTPYKLHUH C LEJIbIO
yMeHbIIIEHHs WiCclla HOMEPOB CTPOK M BBoaa komany EXE.

2. Ucnionp30BaTh MO BO3MOXHOCTM KpaTKUC KOMMECHTApHH, HalpuMep He
INPUT X = (Beegute X=),a X =7 unu npocro X? 1 1. 1.

3. lllupoxo NMpUMEHATh UMKIIBI, MOANPOTrPaMMBI U BCTPOEHHbIE MHUKPOMNpO-
IPaMMBbI TS COKPAUIEHUA OBLLel ITHHBI IPOTPaMMBI.

4. HeckonbKo MaccuBoB MOXHO ¢opmuposars u3 oguoro A(I) umu A (I, J,
pa3buB ero Ha uactd. Hampumep, 10 ogHOMEpHBIX MaccHBOB 10 10 3jieMEHTOB
MO>HO NOJyunth U3 ogHoro maccusa A(I) ¢ [=0, 1, ...,99, npencraBuB ux B
Bupe A(I),A(10+1), A(20+I),...,A(90+]).

5. TwaTenbHo ONTUMU3HPOBATh Mporpammy (cm. § 3.5).

B KauecTBe mpMMepa MPUMEHEHUS STUX PEKOMEH/Ia1MH# pacCMOTPUM NporpaMMmy [Iis pe-
LIEHU S CUCTEM U3 N <9 nuHeHHBbIX ypaBHeHH#H MeTomom [aycca Ha [T3BM FX-702P:

10 PRT "METHOD GAUSS”: INF "N="»N

20 FOR I=1 TO N: FOR J=1 TO N

30 PRT "A"FI#"»"3J3"="5: INF A(I,»0)
40 IF J=N3 PRT "B"3Ii"="3: INP A(I,®)

50 NEXT J: NEXT I

60 FOR I=1 TO N-l: FOR J=I+1 TO N

76 A(IrI)=-AC(IyI}/A(I»I)s FOR K=I+L1 TO N
80 A(JHKI=A(JyKI+A(IrI)#ACTIK) s NEXT K
96 A(Jr@)=A(Jr@)+A(JrI)#A(I+0)

100 NEXT J: NEXT I

110 AGIN)=AN» @) /ANIN)

120 FOR I=N-1 TO 1 STEF —~1: H=A(I,0)

130 FOR J=I+1 TO N: H=H-A(@yJ)»A(IrJ): NEXT J
140 ACOsI)=H/A(IsI): NEXT I

156 FOR I=1 TO N

160 PRT "X"3I#"="7A(0yI): NEXT I

B crpoxax 20-50 3To# mporpamMmel opraHu30BaH BBOA Kod(duuMeHToB 4,y —a,, u b, —
bn‘ Hon b, —-b,, Beinenen maccus A (I, §), momay, ~a,, - MaccuB A(LJ) mpu 1=1, 2,. ..
..., Nul=1,2,...,N.B crpokax 60-100 peanusoBad npsimoit xof Merona I'aycca.
B KoHUE ero monyuaercs 3HaueHMe X,,. ITof HEH3BECTHBIE X,, X,, ..., X, OTBeleH MacCHB
A(@,1). B crpokax 110140 opramusoBaH obpaTHbIH xoi Merona I'aycca, B cTpokax 150
1 160 — BeIBOA 3HAUCHMH X, X,, . . . s Xy -
PaccMoTpuM peuieHMe no 3TOH NMpOrpaMMe CHCTEMBbI U3 TpeX JIMHEHHBIX YpaBHEHHMi

4 0,24 -0,08 X, 8

0,09 3 -0,151. | x, |=]9

0,04 -0,08 4 X, 20
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Tuanor ¢ [13BM npoucxomuT cnenyiounim o6pasom (EXE — knaBuma ¢puKcauyu BBOAA) :

Mngukauus Bson KoMMeHTapuit
MLTOD GAUSS I, 9 ¢ Tlyck, BbIOaya Ha3BaHUs [POrpaMMbI
CONT IlponomnxeHue BIUUCIICHUI
N? 3 EXE Beon N
All? 4 EXF Beona,,
Al1.2? 24 EXE Beona,,
A137? - 08 EXE Bsona,,
B17? 8 EXE Beon b,
A2.17? .09 EXE BBopa,,
A2.2? 3 EXE BBon a,,
A2.3? -15 EXE BBoua,,
B2? 9 EXE Bson b,
A3.1? .04 EXE Beop a,,
A3.2? —.08 EXE Beon a,,
A3.3? 4 EXE Beona,,
B3? 20 EXE Beon b,
X1=1.9¢9198281 Bemon x,
X2=3.194964417 i Bemoam x,
X3=5.044807306 Bemon x,
KoHeu BbruMcrieHuit (Muramolas YepTa-
B Kypcop)

IepeBop mporpamm c¢ Bepcun beiicika [19BM ¢ O3Y manoit emxocty Ha Bep-
cuu beiicuka 6onee mowbiXx [19BM Bosmoxen mocnosHo. MUckirouenue cocras-
JIAOT JIMLIb MPOTPaMMBbI, COMIeprXaliye crnel$uuHbIie ONepaTopbl, HAIPHUMEp CTa-
tucTHyeckue (cM. § 3.4) unu npeoOpa3oBaHKs YIJIOB, BbIUUCITIEHUA HaKTOpHAIIa.
Cospemennbie [13BM-MukpokanbkynsaTopsl 0bnagarot GONbIUMM UYUCIIOM TO-
NIOGHBIX ONEepPaToOpoB, UTO YaCTHYHO KOMIEHcupyeT Manyw emkocTs O3Y. Tlpu
oOpaTHOM IlepeBOfe HAa[O0 YUMTbIBaTh IIPUBEHCHHBIE Bbillle PEKOMEHIALMH,
0cobeHHO KacawiMecsi BO3MOXHON OpraH13alMi MacCUBOB.

Hexoropsie npocrteie [I9BM (Hanpumep, Aquarius), He MMEIOT ONEpaTopoB
INfi BBIYMCIIEHUs] O0OpaTHBIX TpUroHOMeTpuueckux (pyHkumi. C NOrpenHocTbio
menee 0.0006° ¢yHKUMSA arctg X BHIWICHACTCA C TOMOIIbI0 H3BECTHON aNMpOK-
cUMaIMu

¢° =arctg x = 90 x/\A 21163 +x2 +4/1,5762 + 1,6223x7.
910 BBIUMCIIEHME peanu3yeTcs Ha Beiicuice cneyroumm npemioxenuem (¢° =F)
F=90%X/SQR(1.21163 +X*X+SQR(1.5762+1.6223*X*X))
PeanbHas morperuHocTh (C y4eTOM MNOrpeluHoCTel yceueHus wacen B [I9BM) mo-
JKET HECKOJIBKO MPEBbBIILATh YKa3aHHYIO.

OcTanbHbic 00paTHbIe TPUTOHOMETpUUECKUE (YHKUMM BbIYMCIAOTCA 1O $Hop-
MyJam:

arcsin x = arctg (x/\/1 — x2);
arccos x = 7/2 — arctg (x//1 —x%=q/2 — arcsin x;
arcctg x = /2 — arctg x.
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3.4. CTATUCTUYECKUE PACHETbHI HA CNEUUATIN3UNPOBAHHDLIX
N3BM (OMNEPATOPbI STAT, ASTAT, SAC, ®YHKLUUU SDX, SDY, SDXN,
SDYN, LRA, LRB, COR, EOX, EQY, MX, MY, SX, SY, 8X2, SY2, SXY)

[13BM-MHKpOKaJIBKYATOPbI, OPHEHTUPOBAHHbIE HAa MHXKEHEPHbIC M HayuHble
pacuersl, MOI'yT MHKPONPOrPaMMHO BBIMOJIHATh MHOTHE THIIOBbIE CTaTUCTHYEC-
KHE pacyueTbl: BBIYMCIICHHE CPEJHErO M AMCIIEPCHH, B3AUMHOH KOPpeNALMH, KO-
3¢ GULMEHTOB nuneiHo# perpeccuu M ap. Tak, [I3BM-kanbkynsarop FX-702P (u
Apyrve mopoGHbie MOMENHM) HMMeeT cllefylomie ONepaTophl [IA CTaTHYECKHX
pacueToB (CTATHCTHUKH) :

SAC — ouniueHue (oOHyNleHHE) BCeX CIYXeOHBIX PErMCTPOB CTaTMCTHUECKHX
* PpacueToB,

STAT X — BBO X; IpM OIHOMEPHOM CTaTHCTHKE,

STAT N ; X — BBop rpynnoBeix AaHupiX X; (N — uucno x; B rpymme),

STAT X, Y — BBOZ, maphl X;,y; OTCUETOB NPH 1By XMEPHOHN CTaTUCTHKE,

STAT N ; X, Y — BBOZ rpynnoBbIX /|aHHBIX [IpH ABYXMepHO# cratuctuke (N

YMCIIO Map X;, Y;, X ¥ Y — CPeAHMe 3HAUCHHA X; U Y;),
CNT — BbIBOA uKciia BBCJIeHHb'IlX orc;l{eroa,

SX, SY — Boruicnenue cyMmm Zx;, Xy;,
i=1 i=1

n n
SX2, SY2 — Briuncrenne cymm T X7, T y7,
i1 b=l
n
SXY — BbiuncieHne CyMMbl X X}, V;,
1n _ 1mn
n Elxi’y u E:yi’

SDX — BbIUMCIIEHHE CpeOHEKBaIpPaTHYECKOTO OTKJIOHEHHS HECMEIEHHOTO

MX, MY — BoIwMClIeHHE CPEeHEro X =

SDY — BBIUMCIIEHHE CPE[HEKBA[PATHYECKOTO OTKIIOHEHHA HECMELIIEHHOTO

n s no, n 2
Z0;-7) 2y;=(Zy;)n
=1 = =1 i=1

0, 1., = — s
n-b.y n—1 n-—1

SDXN — BbIUMCIIEHHE CTaHOApPTHOTO CPeJHEKBA[pPaTHUECKOr0 OTKJIOHCHUA CMe-
LIEHHOTO

Opx = /Ei ) (x; %)%,

SDYN — BbIUMC/IEHHE CTAHAAPTHOTO OTKJIOHEHHA CMEILIEHHOTO

ny N/ i i Yy ’
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LRA — Bpiuncnenue ko3 dunmenrta muHeHo# perpeccun ¥ (x) =A + Bx meTogom
n n
HaUMEHbIIMX KBanpatoB A= (Z y; —BZ)/n,
i=1 i=1

LRB — Bbruncnenue ko3¢ ¢puuMeHTa TMHEHHOH Perpecci MEeToI0M HauMeHBIIMX
KBaJlpaToB
n

n
n}:xy,—}lx Zy;
B= i=1 i=1
n b
nEx —-(Zx;)?
i=1 i=1

COR — BbIUMCIIEHME B3aUMHOI KOpPpesALMU

Sy

EOX — BbIuMclIeHMeE X 110 33JaHHOMY 3HauyeHUI0 y U3 Bbipaxkenus x = (y — 4) /B,
EQY — Bbiukcnienye y no 3aaHHOMY X U3 Bbipaxkeuusi y = A4 + B,
ASIAT — aBTOMaTHUYeCKas BbIIAYa BCEX [apaMeTpoB.

C momompio 3THX CTaTHCTHUECKUX MapaMeTpoOB MO)KHO JIErKO HaWTH M ApY-
THe: Hecmemeﬂume nucnepcpm Dy, = 02, x 1Dy, —1,y» CMELLUEHHbIE JIHC-
nepcur D, n x WD,= o2 T Koaq)Q)uunemm Bapuamm U, =Dy /X u vy, =
‘Do,y/_ Yy urt.0.

OmnucaHHple ONepaTophl MOTYT MCNONB30BaThCA KaK B peXXMMe KaJIbKYJNIATOpPa, TaK U B
pexHMe BBIMMCIEHMH MO mporpamme. B mocnenHem crnydyae OHM CYLIECTBEHHO COKPAILAOT
IUTMHY TpoTPaMM [UIA CTaTHCTHYECKMX pacueToB. B KauecTBe mpumMepa HUXXe NpHBENeHa
nperpaMMa SKCHOHEHUMabHOM perpecun s [19BM-mmkpokanekynsropa FX-702P:

n n n
n‘E XY — ZX; i=21y,.

i=1

)

uM;'
"‘N
"M=

x;)? nnzy (ig'flyim

10 SAC: INF “"N="yN

20 FOR 1=1 10O N

JO INF "X="y X9 "Y="yY

40 STAT Xr}NY: NEXT |

50 FRT “A="3% EXF | RAy B="3LREBy "R-"3500OK

6@ END

C moMompBio 3TOH NPOrpaMMBI MO PsMly 3HAYEHHH X; U y; BHIMMCHISIGTCH NapaMeTphi A
U B 3KCHOHEHUMATBHOMN 3aBHCHMOCTH y(X) =Aexp(Bx). Ee MoxHo 3amicaTs B Bume Iny(x) =
=InA4 + Bx. (ieoBaTeNnbHo, 3Ta 3aBHCHMOCTb CBOAMTCH K JIMHEHHOH, eC/iM BMeCTO y; 3alia-
BaTh Iny; (cM. Hauasio NPOrpPaMMEI) , a 3aTeM BEIYMCIATS A =expA’' uB=B",tne A’ uB' -
napaMeTphl IMHERHOM perpeccuH.

Honyctum 3aBUCHMOCTE X; (y;) 3allaHa “WMCIaMH 6,9(21,4), 12,9(15,7), 19,8(12,1),
26,7 (8,5) u 35,1 (5,2). 3anycmn nporpamMmy no 3ampocy, BBoduM N=5 u 3HaueHUs X; H

y;- Mocne sToro mporpamma BL'MHMCHAET A = 30,49758742, B=-0,04920370831 u r =
=-0,9972473519.

Iporpammer Ha Beiicuke misi PYrMX BMAOB 3aBHCHMOCTeN y (X), BK/oYast
MOJIMHOMMAJIBHYI0 aNMPOKCHMAIMI0, MOXHO HainTu B [1].
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3.5. PABOTA B KOAAX (ONEPATOPbI OUT, POKE, USR, CALL,
®YHKLUW IN, CODE, PEEK, CHR$, ASC)

BonsumHcrBo [19BM uMeeT crienmanbHbie KOMaHAbI 18 BXOHAa HEMOCPEJICT-
BeHHO B O3Y: BBoga B O3Y koMaHI B KOIaxX M BbI30Ba KOMOB, XPaHALLMXCA B
0O3Y. Kak mnpaBuio, GONBIIMHCTBO 3ajau4 MOXET pelIaTbcsi Oe3 NpUMeHeHUs
THX KOHCTPYKLMH — JOCTaTOYHO NOJIb30BaThCA OOBIYHBIMM KOMaHAaMu beii-
cuka. OgHaKo B psfe CllydaeB BO3MOXHOCTb pabOThI ¢ KOJaMHM BecbMa I10JIe3Ha.

C noMoupio MHCTPYKIMH B KOMaX MOXHO IOJIyYHTh HEKOTOpbIE CIIeLHallb-
Hble 3¢ deKThl, HaNpHUMep BBIBECTH OCOOble 3HAKH Ha 3KPaH JOUCIUIEs, H3Me-
HUTh TeMOp wIenuKa, UMHTHUDPYWOLIEr0 HaXaTHe KIIaBHLI, BbIBECTH HHGbOpMa-
UMI0 Ha MHOMKaIMio B 0coGbie (OOBIMHO HEMOCTYMHbIE) MECTa IKPaHa JUCIUIes
U 1.74. BBog xomann npsamo B O3Y mpoucxonuT ObicTpee, 4eM IpPU HCIOJB30-
BaHMM OOBIUHBIX WUHCTPYKIMI HOpOrpamMMbl — HHTepNpeTaropa s3bika beilcHk,
MIOCKOJIbKY MOCJIeqHUEe UHTePNPEeTUPYIOTCA B MepBylo ouepend. Hakoneu, Takue
KOMaH/IbI 00ecIeunBaT BO3MOXKHOCTb Mepexofa B PEXHM MPOrpaMMUPOBAaHUA
Ha fA3bIKke accembniepa paHHo#t [I9BM, a uHorma obGecrneuMBalOT M JOCTYH HEMNoO-
CPENCTBEHHO K MHKPOIPOLECCOpY.

Kak ormeuaniocs (cM. § 1.2), O3Y copmepuT GOIbILIOE YWHCIIO SUEEK , KK
M3 KOTOpBIX UMeeT CBOW ajipec, YKa3bIBaeMbli JeCATHYHBIM HIIM IlIECTHaJLATe-
PUUHBIM WMCIIOM. B KaXOyio siueilKy MOXeT OMeInaThCs KOI-MHCTPYKIMSA (Tak-
e DECATHUHOE WIH IECTHAALATEPHUUHOE YHCIIO) .

BBon koma B appecyemyio sdeitky O3Y uimm nopr. Ins BBoja xopa B sueid-
Ky O3Y c 3apaHHbBIM aIpecOM HCIIONIb3YITCSA ONEPaTOPhI

OUT Appec, Kox
POKE Anpec, Kon

Omneparop OUT o06biuHO OMepupyeT ¢ LIeCTHAOUATePUUHbBIMH YMCIIaMH ¥ NpHMe-
HSAETCA [U1s YKa3aHMs ajipeca Mmopra, ¢ KOToporo nocrymaer uHdopmauus (koj),
komanga POKE — ¢ mecATHUHBIMH YMCIIaMH, 3aChIJIaeT YUCIIO-KOJ IO YKa3aHHO-
my agpecy. Hanpumep, POKE 10000, 65 3acsutaet xop 65 B siueitky O3Y c an-
pecom 10000. Uuciio cBoBoaubix sueek O3Y Boinaet pynkuusa FRE.

BeiBon Koda u3 anpecyemoit stueiiku O3Y uiu nopra. OGecneunBaerca GyHK-
UMAMH

IN Anpec
PEEK Apnpec

Hanpumep, xomanpa-pynkums PEEK 10009 B mpepmectByomeM  Ciy-
yae co3gaer ko 65. Takum oOpa3som, ecid 3agath HCIOJHEHME KOMaH[IBI
PRINT PEEK 10000, Ha unpuxaupio noctymut uucno 65. Komanma LET C=
=PEEK 100090 o3nauaer npucBoeHue nepemenHoi C 3uaueHus 65. IencTaue
¢yuxmu PEEK unmoctpupyeT ciiefyiomas mporpaMma:

10 REM OYHKUWA FEEK (AAFED)

20 FOR A=23760 TO 23764

30 FRINT "AAPEC="7fy "KOA="F3FEEK (@A)
40 NEXT &'

76



ARPEC=23769 KOR=1%9

AAPEC=23761 KOA=164
AAPEC=23762 NOA=72
ARPEC=23763 NOA=75
AAPEC=23764 NOR=146

TpeoOpa3oBante 3HakoB B KoA. CUMBOJibI (3HaKH) MOXHO npeoOpa3oBath
B CTaH/IaPTHBIH KOJ, C MOMOILLbI0 KOMAH[I

CODE "3Hak”
ASC (”3Hak”)

OGbIUHO NPUMEHSETCA OfiHa U3 HUX (B 3aBUCHMMOCTH OT BepCUH A3biKa bejicuk) .
Hanpumep, mis I19BM ZX-Spectrum ¢byuximsa CODE “A” paer 3HaueHue Ko-
Ja 65 OoyxBnl A, wia [19BM IBM PC ¢ynxmua ASC (”R”) 3HaueHue xopa 82
6ykBbl R. 3Hak MoXeT 3a/laBaTbCcs 3HaYEHHWEM CHMBOJIBHOW IEPEMEHHOM, MpH-
yeM BOCIIPMHHMAETCs TOJIBKO ee HepBblil 3Hak. Hanpumep, ecniu A$ = RADAR”,
10 BoinosiHeHue KoMauapl PRINT CODE A$ wnu PRINT ASC (A$) BbIiBOOMT Ha
UHauKauuio ukcno 82 — kon 6ykssl R.

[Iporpamma, NpuBeAEHHAs HUXe, MO3BOJNIAET HabmomaTh KOfbl Jiioboro 3Ha-
Ka, U151 3TOT0 JOCTAaTOYHO HaXaThb KJIABHLIYy C 3THM 3HAKOM, a 3aTeM KJIaBHILY
ENTER:

1¢ REM AEWCTBWE OYHKUWW COLE
20 INPUT A%

30 FRINT A%» "KOA="7CODE A%
49 GO TO 20

KOA=49
ROA=5¢
KOA=51
KOA=65
KOA=66
KOA=74

CmT -

IpeoGpa3zoBaHne KoooB B 3HAKH H cioBa. Ko MoxeT GbiTh npeobpazoBaH
B 3HaK (MHOIJA B LEJIOe CJIOBO MHCTPYKIMM) C MOMOILBIO GYHKIMHU

CHR$ () Kon
Hanpumep, onepauust PRINT CHRTI 65 BriBoguT Ha uHAMKauuio 6yKBY A, KO,
KOTOpOi#i 65:

10 REM REWCTBUE &YHKUWW CHRx (KOA)
20 FOR A=63 TO 68
30 PRINT "KOA=";A," "CUMBOA ~FCHRX (A)

40 NEXT A

KOA=63 cuMpon ?
KOA=64 CviMBEOA @
KOAR=65 CUMBOR A
KOR=66 CUMBORA B
KOAR=67 cuMBOA C
KOR=68 CViMBOXA D

Y nexotopsix [I9BM (nanpumep, ZX-Spectrum) 3aKOAMPOBAHBI Cly>XeOHbIe
croBa sizbika Beiicuk. K npumepy, onepauusa PRINT CHR$ 249 BbiBOAMT Ha M-
nuKaimio ciioBo RANDOMIZE, umeromee xof, 249.
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O6paiuenve Kk moamporpamMmam mnonn3oBatensi. Bo MHornx Bepcusix Beiicu-
Ka MpelyCMOTPeHO 0OpalieHHe K MOANpPOrpaMMam MoJIb30BaTelis, 3aMMChiBae-
MBbIM Ha s3bIKE MAIIMHHBIX KOLOB, accemMbilepa UM OPYTrMX allTOPUTMUYECKHX
A3pikax. OOpaileHKe TaKoH NOANPOrpaMMe OOBIYHO 33[1a€TCsI ONIEPATOPOM

[HC] USR [M]

raoe N — HoMep moanporpaMmbl WM aapec ee Hauana B O3Y; momuduxartop
USR yka3biBaeT Ha oOpalueHMe K NOANporpaMme Ha Apyrom sseike. Hanpumep,
B [I9BM ZX-Spectrum oOpauieHHe K NOAMpOrpaMMe MOXeET 3aJaBaThCs B
BHIE

[HC] RANDOMIZE USR N

Y Hexotopbix II9BM (nanpumep, IBM PC), obpawenue x mognporpam-
MaM MOJIb30BaTesls BBINONHsETICA ¢ NMoMolibio oneparopa CAL (V) , roe N 3ama-
€T HavyaJIbHBIN afpec NMOANpPOrpaMMBbI.

BBoa xomanpg Ha s3bike accemOnepa MnM B MaumMHHBIX Komax. [lommpo-
rpaMMbl, 3alHMChIBaeMble B MALMHHBIX KOJaX, MOXXHO BBOmuTh B [I9BM, uc-
nosnb3ys oneparop POKE. IIna atoro Heobxogumo Bbiaeuts o6nacth B8 O3Y 3a
npenenamMu obracteit, 3aHATBIX MOJ Ipyrue GYHKUMHU, HalpUMep o[, POrpam-
My Ha asbike beiicux. Ecnu B Xone BBOfa Geiicuk-nporpaMmsbl (MM ee BBITON-
HeHust) BbidesieHHass o6nactb O3Y 3aXBarbIBaeTcsi, 3TO Heu3GEXHO MPUBOLMT
K HapylIeHUI0 MPOTpaMMbl, BBEJEHHON Ha A3bIKe acceMOliepa WM B MallIUH-
HBIX KOJax, U UCKIIIOYaeT NpaBuiibHylo ee paboty. [Ipy 3TOM BO3MOXHBI CaMble
HEOXXHU/IaHHbIE U HEOIIpefeieHHbIe CUTyalluy, HapUMep OTKa3 OT BBINOJTHEHUA
mobbix koMaHn (“zaBucanue” T9BM). Beisectu I1IBM u3 Takoro xpaiive
HENIPUATHOTO COCTOSIHUA HEPeIKO Y/1aeTCsl eUHCTBEHHbIM COCOBOM — BBIKITIO-
YMB IMTaHHUE U NOTEPSAB BBEAEHHbIE JaHHBIE U NPOrPaMMy .

Kak ynomuHanoch, nporpamma Ha ssbike acceM6iiepa OObIYHO 3amUChIBaeT-
Cs B BUIC MHEMOKOIOB. Il uX mepeBOfa B MalMHHbIE KOMbI HCIOJIb3YETCSH
HOBOJILHO CJIOXHAasg CHCTeMHas NporpamMma — accembaep. Horga (ouens pen-
KO) OHa BcTpoeHa B [I9BM, HO OGBIYHO MOCTAaBIIAETCA 3aMUCAHHOM HA MAarHWT-
HYI0 JIEHTYy WM gucK. OQHaKO Monb30BaTelb, HE UMEIOLMIA TaKON MPOrpaMMmsbl,
MOXET JIETKO BBECTH B CBOHM O€HCHK-IpOrpaMMbl MPOrPaMMbl, 3alIMCaHHbIe Ha
sA3bike accemOnepa. [Ipu 9ToM emMy npuaeTcss BpyYHYI0 BbINOIHUTb TPAHCIIALMIO
MHEMOKOJOB acceMOiiepa B MalmHHble Koabr [I9BM. [loscHuM 3TO mpocTbiM
NPUMEPOM.

Ilycts TpeGyeTcsi OpraHM3oBaTh BhINOJIHEHHE Ha acceMbnepe cnemylommx omnepaumi
(anst TI9BM ¢ mukpomnpoueccopamu knacca 8080 unu Z =80) : BBectr wicno 0074 B napy
peructpoB B u C, yBenHwMTh 3T0 wcio Ha 1 m oGecnewdTs BO3BPAaT U3 MOANPOTPaMMBEI.
Ha accembiiepe 3TH onepalMy 3aMChIBaOTCSA CIEQYIOLMM oO6pa3om:

LDBC, 00,74 — BBon wicna 0074 B peructpsl B u C,

INC BC - yBenuuenMe (MHKpeMeHT) copepxumoro peructpoB Bu CHa l,

RET — Bo3BpaT U3 noANporpaMMal.

Insi BBoma 3TOH MOANPOrpaMMbI HYXHO BBITONMHUTH CIEAYIOUMe MNOATOTOBUTENbHBIE
paboTel: BhienuTh 06macTs O3Y, yka3aTh HOMep HavanbHo# sueliku O3Y, ¢ KoTopoi UaeT
BBOJ1 NMOJANPoOrpamMmbl, NpeoOpa3oBaTh MHEMOKObI accembiepa B MalllMHHbIE KOOBI (Oecs-
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THYHBIE, 1I€CTHAALATEPHYHbIE UM OBOMUYHbIE), BBECTH MAILMHHBIE KOMbI C MOMOLUBIO Olle-
patoposB POKE.

JlonycT¥M, paccMOTpeHHasi mporpamma GymeT BBoaMThCs B O3Y, HauMHas c afpeca
35000. Toroa B NOJTHOM BH[E 3aIMCh IPOTPaMMBI HMeeT BHL

Kon
MuemMokon
Anmpec O3Y accembnepa i .
OeCATUYHBIN | 1IecTHapLaTe- OBOMYHBIH
PUYHBIH

35000 LDBC 1 1 00000001
35001 74 74 4A 01001010
35002 0 0 00 00000000
35003 INC BC 3 03 00000011
35004 RET 201 C9 11001001

Bropas koinoHka (MHeMokopbl) ¢axTHueckH B [I9BM He BBOAMTCH, OHa Hy>XHA MOJb-
30BaTeNI0 JIMLIB MUIS TYYIET0 BOCHPUATHSA MporpaMMbl. Tpu mociemHue KoMoHKH (C Kofa-
MH) TaK)e MOJHOCTBIO HE MCronb3yloTcs [I9BM (B 3aBMCMMOCTU OT €e THMA), HOCTaTOUYHO
BBECTH JIMILUBb KOZBI ONHOTO U3 yKa3aHHBIX TpeX THHOB. EcnM, Hanmpumep, [I9BM nonyckaer
BBOJI [ECATHUHBLIX KOHOB (CaMbIil pacHpOCTpaHeHHBIN Cilyuyait), TO BBOL yKa3aHHOH moA-
MporpaMMBbl B IPOCTEHIIIEM Clyuae CBOOMTCS K MCIOJIHEHHUIO CIEAYIOUMX KOMaHN

POKE  35000. 1 BBopn komanas LD BC
POKE 35001, 74

POKE 35002, 0 } Beon uncna 74 B Bupe 0074
POKE 35003. 3 Beopn komanasl INC BC
POKE 35004, 201 Bsom xomangbl RET

B srom cniyuae He TpeGyeTcsi HUKAKOii [ONMONHUTENBHOH MPOTrpaMMbl U1 BBOJA MAlUMH-
HBIX KOMIOB. EClM KOMbl 3a/iaHbl B B¢ ABOMUHBIX MIIM LUECTHAILATCPHUHBIX UMCENl. HYKHO
npeo6pa3oBaTh UX B OCCATHYHbIE KOOBI C MOMOLIBIO CHELMANBHBIX ONCPATOPOB MIIH MpPOC-
ThiX nporpamm. Hanpumep. [TIBM ZX-Spectrum uMeeT creunasnbHblii onépatop BIN mns
npeoOpa30BaHUs OBOMUHBIX wMcell B mecsATHuHble. B aty [19BM nannas noanmporpamma mo-
eT BBOIMTLCA C IpMMeHeHHeM ABOWUHBIX KOIOB:

POKE 35000. BIN 00000001
POKE 35001, BIN 01001010
POKE 35002, BIN 00000000
POKE 35003, BIN 00000011
POKE 35004, BIN 11001001

HetpyoHo 3aMeTuTh, YTO BBOA B JABOMUHBIX KOfax 6oJiee rpoOMO3[OK, €ro
Henecoobpa3sHO UCMONb30BaTh, €CNIM UCXOMHAs NMPOrpaMma 3afiaHd B JBOHUHBIX
kopax. llectHaguatepuuHble OBYX6ailTOBBIE KOABI NEPEBOOATICA B [ECATHUHBIE
¢ momolpbio GopMyIbl

Ko =KD 16 + K2
1
roe K&) — UYMCJICHHOC ()ICC?[TPI‘IHOP,) 3HaYCHHE MEPBOr0 IICCTHAAUATCPHYHOIO

cuMBona, a K lg — BTOpOro cuMmBona. Hanpumep, mis 1ecTHaguaTepuuHOro Ko-
na C9 xomanast RET K =12-16+9=201.
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Hnsa BBopa GoNbUmMX moanmperpaMM Ha sA3pike acceM0iepa, 3afaHHBIX 6onb-
IIMMH MacCHBaMM KOJOB, yIOGHO IPUMEHSTD CleiMaibHble OTHOCHTENIbHO Hpoc-
Thle mporpammsi. Hanpumep, BBOA, ¢ MpMMEHEHHEM [IeCATHYHBIX MAlMHHBIX KO-
JI0B MOXHO 00€eCeunTh C TOMOIIIbI0 IPOrPaMMBI

1@ INPUT “BBEAUTE HAYARbHMW ARFEC “5A

20 INFUT “BBEAATE KOR “30F FUKE A»C

3@ FRINT “A="3Ay“"C="3C

40 LEY A=A+l

50 GOTG 20

B crpoke 10 3agaercs HauanpHbIA afpec — 3HauyeHHe MepeMeHHOM A, 3aTeM (cTpoka 20)
kon C, oH BBoautcA B sAueiiky O3Y c agpecom A ¢ nomoltsio onepatopa POKE. B ctpoke 30
3a/IaHa MeyaTh afpecOB W KOOOB NO Mepe BBOAa nocneaHux. B ctpoxe 40 appec A nomnyuaet
npupanieHie Ha 1, a B crpoke S0 oGecneunBaeTcsa Ge3ycioBHBIH nepexon K crpoxe 20, T.e.
BBOJly HOBOTO JIeCATHYHOTO KOAa.

Opnaxo mpu GOJBIIOM MacCHMBE MAIIMHHBIX KOJOB MX BBOJ YTOMHTCICH H
uypeBar omMbxamu. Kak oTrmeuanoch, OHM KpaiHe HeXXeJlaTeJIbHbl, TAK KaK MO-
I'yT MPMBOIOMTH K Hempefackasyemomy nosenenuio [I9BM. [Toatomy pexomenny-
J0TCA MepbI 110 YMEHbLICHMI0 TaKuX olunbok. lllupoxo npumeHseTcs, HanpuMep,
3afjanMe KomoB no rpymmam (u3 S win 10 KOJOB) ¢ yKa3aHUEM M KOHTpOJIEM
UX cymmbl. OMMCaHHbIA TpUeM WITICTPUPYET MporpaMma

10 LET A=35000

20 LET S=0

36 FOR I=0 TO S

4@ READ C: POKE A+I»C

50 LET S=5+C

60 NEXT I: READ S1

70 IF S()S1 THEN PRINT “DUMBKA BEORA KOADB”: STOF

80 LET A=A+5: GOTD 20

1000 DATA 66174,013,201+344

B cTpoke 10 3amaHo HauanbHOe 3HaueHue azpeca (A=35000). B crpoxe 20 o6HynseT-
cs nepeMeHHasi cyMMBbl koooB S. B crpokax 30 u 40 3amaH BBOI NATH KOAOB (MX 3HaueHUs
npucBauBalotcsi nepemeHHoit C). B cTpoke 40 Bhrupcnsgercs TeKyulias cymMma Komos S.
B crpoke 60 3amaercsi BHIXOMN M3 LMKIIA M NPHUCBOeHHe IlepeMeHHON S1 3HaueHHs. paBHOTO
CcyMMe KOMOB.

Tabnuua xomoB 3apmaercss B moie omepatopoM DATA. B xaxmo#n crpoke 3a-
[aeTcsl MATh KOMIOB M LIECTOE YMCIIO — MX cyMMa (CM. mpumep B crpoke 1000) .
B crpoke 70 cymMMa mepBbiX IATH uncen (KOMIOB) CPaBHMBAETCH C LIECTHIM UHC-
oM. Ecnu xakoii-nu6o xopn HaGpaH HeBepHo, meuataercs coobuienne OIIMBKA
[TPU BBOJIE, uTo siBjisieTCA CHTHAIOM K IpPOBEpKe JaHHbiX (KopmoB) . OTMeTHM,
4TO MO 3HAYEHHIO A JIETKO HalTH, B KaKoH cTpoke c onepatopamu DATA oxkasa-
nack ommbxa (Jlerko MomuQUIMpPOBaTh NPOrpaMMy TakK, UTo OHa Bymer mpsAMo
yKa3bIBaTh 3Ty CTPOKY). B cTpoxe 90 3HaueHHe A yBenuuuBaeTcs Ha 5 M MfeT
6e3ycnoBHbIi nepexon k crpoke 20, T.e. mporpaMma roToBHICS K IPUHATHIO
elue MATH KOJOB (MX 3alMCBIBAIOT Nocie cTpoku 1000) .

3amaB BBINOJIHEHHE OMMCAHHOH MOAMNPOTPaMMbl, HallpUMep, BBOJOM KOMaH-
et PRINT USR 35000, nonyuum pe3ynbTar — uucio 75 (T.e. MCXOOHOE YHMCII0
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74, yBenuueHHoe Ha 1). O6paTum BHUMaHHe, uMclo 74 3afaHO 1ByMs GanTamu
(BTOpOIi 74 B siveiike O3Y ¢ Homepom 350P1 u nepsriii 00 B sueiie O3Y ¢ Ho-
mepom 35002) . Takum o6paszom, uuciio 74 3apaso B Buge 0074. Ito cremmdu-
Ka 33[1aHUA YMCeJl B Napbl PErHCTPOB 8-pa3psAmHOro Mukpomnpoueccopa. Tak
MOXHO 3allaBaTh lenble uucia oT 0 go 65535 (Bcero 2'® wmcen), onu Moryt
ObITh KOIAaMH, JAHHBIMU WK ampecamu. Kompl oT 0 1o 255 MOXHO 3aHOCHTH B
oguHOuHbIE sueiiku O3Y WM ONUHOUYHBIE PerucTphbl 8-pa3pAOHBIX MHKPOMNPO-
LECCOPOB.

CucremHsbie nepemeHnsie. Y Bcex [I9BM onpenenennas uacts O3Y Bbygene-
Ha MOJ XpaHeHHe CHelUANIbHbIX CHUCTEMHBIX MEPEMEHHbIX, T.€. NePeMeHHbIX,
3HaueHUs KOTOPBIX HecyT uHpopmaimio o pabore [IIBM. Ouu Moryrt ykasbi-
Barb, Hampumep, B Kakoi o6nmactu O3Y pacnonoxxeHa Oeiicuk-mporpamma,
KaKyl0 eéMKOCTb MaMsATH OHAa 3aHMMaeT, KaKOBBI KOOPJIMHATHI MOCTIeqHe mocT-
POEHHOM TOYKH, KaKOH KO[ MOCJIE[JHEr0 MHAMLMPYEMOrO CMMBOJIa U T.[. — H
TAKMX TIEPEMEHHbIX MOXeET ObITh HECKOJIbKO [eCATKOB. 3Had ajpeca AueeK
O3Y, B KOTOPBIX XPaHATCS 3HAUEHUA CUCTEMHBIX TEPEMEHHBIX; MOXHO MPOYECTh
HX C TIOMOILBI0 KOMaH/IbI

PRINT PEEK Agpec

OpHaxo Jajexko He Bcerja ajpeca M nepevyeHb CHCTEMHBIX TepeMEHHBIX HaloT-
cs B omucanusax [IIBM. CucremHble nepemeHHbie i1 yaoOGCTBa 3aOMHHAHUSA
YacTO 3aJIalnIcA MHeMOKoOamu, KakK W KoMaHmbl accemOiepa. Henb3s myrats
X UMEHa ¢ MHCTpyKuUMsiMU Beiicmka unu gpyroro sispika mporpaMMHpPOBaHHsA
BBICOKOTO YpPOBH3I.

YacTp CHUCTEMHBIX TEPeMEHHBIX NMOJIb30BaTelIb MOXET MeHATh, BO3[EHCTBYA
Ha paGoty IM3BM. Takum o6pazom MoOXHO MeHATb Bpems peakimu [I9BM Ha
Ha)XKaTHe W OTIYCKAHME KJIABHLL, BbI3bIBATh M3MEHEHHE IJIMTeNIbHOCTH MIIM TOHa
3BYKOBOI'O CUTHana, monyuats pspn 3¢ ¢eKToB, KOTOpble Helb3s 33JaBaTb Nps-
MO C nomoubio GeHcHK-porpamm. JInsa u3MeHEHHS 3HAYEHUH CHCTEMHBIX me-
PEMEHHbIX MCTIONIB3YeTCsA KOMaHAa

POKE Anpec nepeMeHHO#, UMCTIOBOE 3HaUeHHe

Cnenyer moMHuTh, uTO HeoOmymMaHHOe M ClyuaiiHOe M3MeHeHHe 3HaueHU#
CHCTEMHBIX MEPEMEHHBIX MOXET Pe3KO HapyUMTh HopMalbHyto pabory [I9BM.
WMEHHO TOITOMY CHCTEMHbIE TepeMeHHbIe HEepemKo  'ceKper (GHpMbI~, pac-
KPbITh KOTOPbIi 6e3 [OMKHOrO OMMCaHUA TPYOHO [aXke OMBITHBIM MOJIb30Ba-
tenam [13BM. '

Bonpuioe 4MCIO CUCTEMHbIX IePeMEHHBIX XapaKTepHO, Hanpumep, Oif
[I3BM ZX-Spectrum, mnepeueHb HMX NPHUBOJUICA B TEXHHYECKOM OIMCAHHH.
Ins WINIOCTpaUuM MONE3HOCTH NpPUMEHEHUs MX NpPUBENEM HECKOJIBKO IIpH-
MEpOB.

Komanpa POKE 23609, n (3neck n =0 — 255) 1m03BONsIeT MeHATh AJIMTENBHOCTh 3BYKO-
BOTO CHMTHana, ¢OpMUpyeMOro NMpH HaXaTHH MOGOH KIIABMIIM, OHAa PAcTeT C POCTOM n.
Komanpa POKE 23692, 255 ycrpansier npucywyio [13BM ZX-Spcctrum aBToMaTHYeCcKYyIo
OCTaHOBKY BBIYMCIIEHMIl NpH 3aoJIHEHUM BCeTo 3KpaHa maHHbiMu. Komanpet PEEK 23672,
PEEK 23673 u PFV'K 23674 reHepupyior udcna ot 0 mo 255 uepe3 kaxabie 20, 20 -256 u
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20-256-256 Mc. X MO0 MCHONB3OBATH U1 CO3JAHUA BRICOKOQTOUHBIX YacOB (Horpei-
HocTh 0KO1o 0,01 %) . ®ynkuusi POKE 22528+, ¢ (3mecki — HOMep 3HaxkomecTa or 0 o
767 n ¢ - KOI 3HaKa) BBIBOQMUT 3HAK ¢ KOXOM ¢ Ha JioGoe i € 3HaKomecTo.

CucteMupie ¢GyHKIMM 4YacTo 3apalTca ¢ mnomowmbio onepatopos CHR$ u
PRINT. Hanpumep, B Bepcusix Beiicuka pupmsr Microsoft pynxums CHRS (11)
HCTIOJIL3YeTCs VIS OUMCTKHY 3KpaHa. PAn Takux ¢pyHKIMI NpUMEHsieTCs Ui 3a-
JAHMA 1IOJIOKEHUS MapKepa-Kypcopa M yIlpaBiieHMsi npuHTepoMm. [pamoTHoe
BJIAZIEHHE CU-TeMHBIMH (YHKLMAMHU BECbMa IOJIE3HO NMPU COCTABIIEHUU CHOXK-
HBIX, Hallpr.vep 0BGYYaoLMX U HTPOBBIX, TPOTPAMM.

3.6. CTPYKTYPHOE NPOrPAMMWUPOBAHUE (ONEPATOPbI DEF PROC,
END PROC, LOCAL, DEFAULT, DO, LOOP, REPEAT)

BonsuuncTBo Bepeuii beiicnka, kak 0TMeuanoch, IIOX0 MPUCIOCOGIIEHO K
CTPYKTYypHOMY MPOrPaMMHPOBAHUIO. ¥ HMX OTCYTCTBYIOT ONEpPaTOpPbI 3afaHusi
NOMMEHOBAHHBIX MPOLENYD, JIOKAIU3alMK B HUX MEPEMEHHBIX U OPraHM3aLMH
pAja creuManbHbIX HUKIIOB. OOHAKO OTH HEOCTATKU YCTPaHEHbI B HEKOTOPBIX
COBpeMEHHbIX paclMpeHHbIX Bepcusix beicuka (Beta-BASIC 1.8, Beta-BA-
SIC 3.0, Bejicux IT9BM HP-85 u op.) [54-56].

Ilpoyedypa — ocoOblii BUJL TOANPOrPAaMMBI, UMeOLed UM U BXOIHbIE Ma-
pamerpbl. O6paiienre k npouenype (B otinuune or obpaiuenuss GOSUB HC x
OOBIYHOMH TIOAMpPOrpaMMe) MPOU3BOAMICA TIO MMeHHU. [Ipouenypa MOXeT CTOATH
B 1000M MecTe MporpaMMsbl Kak 10 ee BbI30Ba, TaK K nocje. B nepsom cinyuae
oHa urHopupyetca. [Ipouenypa o6bIYHO MMEET CIICAYIOLIYI0 CTPYKTYPY:

DEF PROC Wms [{Cricok mepeMeHHbIX) |
~ Teno nmpouenypni
END PROC

Hanpumep, cnegyowas npoueaypa:
19 DEF PROC DEMO

20 PRINT "HELLO”
-390 END PROC

3apaet nevars cinoBa HELLO (IIpuser). B manHom cryuae B 3arojioBke Mpo-

tienypsr DEF PROC umeerca tonbko ee umsa DEMO. BxonHbix nmapameTpoB B

BHJIE CTHCKA MIEPEMEHIIBIX HeT. '
OGpaiueHue K mpoueaype OCyLIEeCTBIAETCS C MOMOILBI0 KOMaH/Ib

PROC Ums [(3HaueHnsn 1epeMeHHDIX) |

Tax, onucanHas Beliie npoueaypa BbigaeT Ha nevars cioBo HELLO, ecnu 3amarb
ob6pawenue PROC DEMO.

[Ipouenypa MoXeT BBITOJIHATh PoJib GYHKUMH, €CIIM OHa BbIPabaThIBAECT He-
Koropoe 3HaueHHe OIHOTO BBIXOOHOTO MmapamMerpa. OMucaHHasA TOJIBKO UTO IPO-
Uefiypa MOXeT pPacCMaTpUBaThCA Kak (YHKIMsA, BbIpabaTbiBaloLias CJIOBO
MPUBET. B HexoTopbix Bepcusx Beiicuka BbI3oB npouenyp-pyHKIMA MoO-
XKeT BbIMOJIHATBCS MPOCTO yKa3aHWeM HMeHM — B HaiueMm ciydae DEMO. B 06-
WeM CIIy%ae NPOLENypa MOXET HMETh HECKOIIbKO BLIXOMHBIX 1apaMeTPOB WIIH
He UMETb UX.
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TpuMeHeHWe NPOLEYPbI BHIMMCIICHIA MORYNIA M= v/X? + Y% KoMIUTeKcHOro
uicna Z =X +1Y ¢ nomoutsro npouenypst MODUL X, Y ¢ gByMs BXOIHbIMH Ma-
pamMeTpaMH — NEPEMEHHbIMHU X M Y HIUTIOCTpUpYET Mporpamma:

REM DEF INEDDSROCEDURE

8

Q DEF

("] LET H=SOR (X#X4Y#Y)
@ END PROC

S REM BRSIC PROGRAMM
g INPUT "ENTER X Y ".X,Y
Q

Ipn nycke uporpammel koManpoit RUN crpoku 5—95 npoilycKaloTcs M MCIIONHseTCs
crpoka 100 - BBon 3nauchuit X u Y. 3ateM B cTpoke 110 nporcxonut oGpailieHye K rpo-
ucype MODUL X, Y. llpu stom Bemonmusiiorcsi ctpoku 10-30, T.¢. nepemenHoit M npu-
CBAMBACTCsl 3HaueHue mopyns Z. K npumepy, ccnu 3amate X =4 u Y =3, nonyuwm M =5.

3amenum crpokn 100130 criepyouwmmu :

8 REM DEFINED PRO\.ED R
10 EF PROC MOD URE
20 ET MsS@R (X*X#Y*Y)

30 END PROC
95 REM BRSIC PROGRRHH
110 PRO MODUL 4,3
120 PRINT "Hs";M

STOP

Pe3ynpraT BbINONHEHMs: 3To# Nporpammel GymeT rpexuHum. OgHaKo B 3TOM cllyvyae B
npouenype MODUL X, Y BMecro uMcH niepeMeHHbIX X M Y CTOSIT MX UMCIIOBbIE 3HAUYCHUS
(Bxoanbic napameTpbl) . OTMCTUM, YTO BXOOHBIMM MapamMeTpamMu MoryTt GbiThb M apudme-
THYeCKHe BhIpakeHUs. Hanpumep, npaBunbsHo o6paulenue K npouenype Bunpa PROC MODUL
2x2.15+1.5.

I'no6anbHbiMU nepemenHbiMU HA3BIBAIOTCA NEPEMEHHbIE, HOCTYIHbIE B Jt0O0H
obnactu mporpammsl. B o6biunbix Bepcusix Beiicuka Bce nepemMeHHbie ABJIAIOTCA
rJ1I00aIbHBIMH, M Ha 3TO 0ObIYHO He o6pamiatoT ocoboro BHMManus. bynyuu roe-
TO omnpepesieHHO# (T.e. MOJIyuMuB 3HaueHHe), rnobajibHass NepeMeHHas BCIOMY
COXpaHseT JTO 3HaueHWe HO HOBOro ompenenienusi. OnpeneneHue, B CBOKW Oue-
penb, Moxer ObiTh B J11000# yacTM MporpamMmel, B TOM UMCIle B MpoLemype.
Tak, B paccMOTpeHHO# BbiLIe Mporpamme Bee nepeMenHbie (X, Y u M) saBnsior-
ca mobanbHpiMU. [lepemenHble X u Y ompenesieHbl B OCHOBHOM Hporpamme
(crpoka 100), HO UCMONB3YIOTCA KAaK ONpeHeNeHHble NepeMeHHbIE B MPOLERY-
pe. Ilepemennass M onpepensiercst B npouenype (crpoxa 20), a 3aTeM HUCHOJIb-
3yeTcs B cTpokKe 120 OCHOBHOM NPOrpPaMMBl.

B mporpamMmax, pealu3yolMX MeTOObl CTPYKTYpPHOTO NMpPOTrPaMMMPOBaHHUA,
robanu3aiya NepeMeHHbIX JIMILAET NPOLERYPHI MOJIHOH CaMOCTOATENIbHOCTH,
YacTO OHa M He Hy>XHa. bollee TOro, HepenKo U3MeHeHHe 3HaYeHUN MepeMeHHOH
B Mpoliecce UCIOJIIHEHHA Npoledypb! gaxe Heobxomumo. OpgHako B obiiem He-
06Xx0a1UMO, YTOOBI MepeMeHHbIe B Npolefype ObUIH 10KanbHbIMU, T.€. UX OIpe-
LeTIeHUs: BHYTPH IPOLENYPHI JeHCTBOBAIM TOIBKO B Heil. ITO mo3Bosnsger u3be-
)KaTb YaCTO HeXeJlaTeNIbHbIX MOGOUHbIX 3¢ (HeKTOB.

Jlokanu3auus mepeMeHHbIX MOXeT HpOU3BOIOMTLCA OBYMs cnocobamu: Hc-
MOJIb30BaHUEM MX B CIUCKe BXOMHBIX MapaMeTpOB NPOLERYP M NpHAaHUeM
CBOMCTBA JTOK@IBHOCTH C IOMOILbI0 ONEpaTopa
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LOCAL {Cniucox UMeH nepeMeHHBIX)

IepBoiil cnocoG JIOKAIM3aLMH MOSICHAET NPOrpaMma BbIYMCIIEHHA runep6o-
nuueckoro cuHyca sh(x) =(e*¥ —e™¥)/2 ¢ cooTBercIBYyIOIIEH MpOLENYpPOH

REM DEFINED PROCECURE
UEF PROC HIM X
LET H3N=(EXP (X)-EXP (~-X)

PROC
NTER GLOBAL VARIRBLE X

EM E
ET x=1§

EM _CRLCULATION HSN(1)
ROC _HSN

EM QUTPTT HSN(X)
PRINT "HSNs" ,HSN,"X=", X
STOP

~

N

"

P e N

D
M
+

-

E
R
L
R
P
R

OO E WG W0~
0060666 6C GO

B crpoke 100 rinoGansHoit nepeMeHHoi npucBocHo 3Hauchue X =15. B crpoke 130 uper
oGpawenre Kk npouenype HSN ¢ aprymedrom X=1. OgHaxko Tenepb Ta ke IicpeMeHHast
OKa3bIBACTCS JIOKAJIbHOM, T. e. 3HaueHHe X =1 AcHCTBYET JIULLb [TOKA BBINOJIHACTCS MPOUCHY-
pa HSN, Ha nevath (cTpoka 150) BeIBomHMTCS 3Havehue X

HSN=1.1752012 X=15
KaK IJ106asbHOIl 11epe MeHHOIA.

U3 sToro mpumepa BHIHO, YTO ITTOGATbHBIE H JIOKAJIBHBIE [IEPEMEHHbIE MOTYT
HMeTb OJTHU M Te XKe UMeHa, HO BeyT ceOs mo-pa3HoMy. YKa3aHHOEe 0GCTOATENIb-
CTBO obueryaer paboTy MPOrpaMMHUCTa IO MOKUCKY MOIXOMAIMX HMEH [YIs Nepe-
MeHHbIX. OHaKO He PEKOMEHIYETCs [1aBaTh O[IMHAKOBbIE KMEHA [JI0OAIbHBIM U
JIOKaIbHBIM MePEMEHHBIM, TaK KaK UX Pa3fIMuHOE MOBEIEHHE CHIIBHO 3aTPYIHSA-
€T aHaI¥3 POrPaMM U upeBaTO HeMpelBUIEHHbIMH MOCTencTBHAMU. OIHU U Te
Ke UMEeHa MOTYT MMETb KaK IepeMeHHbIe, TaK ¥ Npolenypsl (B HalleM cilyyae
HSN).

C nomoliibio oneparopa

LOCAL {Cnucok ¥MeH IepeMeHHBIX )

MOXHO IpUAATh JIOKIbHBIA XapaKTep IepeMEHHbIM, YKa3aHHbIM B CHHCKE.
HeiictBue onepatopa LOCAL BrhisAiBIIsieT clieqyiollasi NporpamMma:

10 LET N=123
LET Nziss

20 DEF_PROC CICLE
LOCAL N

30
LET S5=0

49 FOR Nzl TO S

5@ LET S=aS+N

€0 NEXT_N

70 PRINT "%=";S,"Ns';N

88 END FROC

90 CICLE .

19@ PRINT "S$=",S,"N=";N

119 STOP

Buauante (cTpoka 10) mepemenHsiM N M S mpuCBOeHbI 3HaueHus 123 u 456.
Ianee (crpoxa 30) mepemenHas N oGbsBlieHa JIOKIBHOH IS NMPOLEAYPHI C
umenem CICLE. B ctpokax 40—80 3ajiaHo BbruMcieHMe cymmbl wicen N=1, 2,
3,4 u 5 ¢ nomowpio mixna FOR—NEXT. Ha neuars B cTpoke 70 mpouenypsl

BBIBOIATCA 3HAUYEHHUS
S=15 N=6
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nocne obpawenuss x npouenype CICLE B crpoke 90. 3aTreM 3HaueHMs 3THX
NEePEMEHHBIX BHIBOIATCS MOBTOPHO:

S=15 N=123

HUrak, rinobanbHas nepeMeHHasa S M3MeHW/Ia CBOE 3HaueHHE B MpOLELYpe, a Jio-
Ka/lbHas MepeMeHHas N CoXpaHWla CBOE NepBOHaYalIbHOE 3HAUeHHE KaK 3Haue-
HHe 1J106abHOM NepeMeHHOi.

CreuyanbHbl# ONepaTop nepBOTO MPUCBAUBAHUS
DEFAULT HMmsa nepeMeHnHOM = 3HaueHHe

obecreunBaeT MPHCBOEHHE MEPEMEHHON YKa3aHHOTO 3HauYeHWs, eClii paHee OHO
He npousBoguiiocs onepatopom LET. B nporuBHOM ciiyuae feficTBHe onepaTopa
DEFAULT urnopupyetcs. Hanpumep:

10 LE
2o CE 2
30 GEFRULT v=8
40 PRINT “X=";X,"Ya",V
Monywm X=1 (DEFAULT npournopuposan) u Y =6 (DEFAULT cpaGoran).

Ipucsoenus ¢ nomoiusio oneparopa DEFAULT (xak u LET) B pane Bepcuit
Beiicuka MOXHO aBaTh B BUJIE

DEFAULT X=5,Y=6ur.n.

B npouenypax, 3apaHusix onepatopamu DEF PROC u END PROC, Moxio o6pauaTbes
K n06bIM pyTHUM npoueny pam ¥ GyHKUHsAM. OQHAKO MOXHO OGpalLATECA U3 NPOLEdypbl K
K camoit ce6e. Takoe obpallieHHe Ha3bIBACTCSA peKypcueil, a ColiepXkailiasi Takoe oGpalleHuc
npoliefly pa Ha3bIBACTCA PeKYPCUBHON.

MHOIHe UMKJIMYCCKHE BBIYMCIICHHSA MOTYT GbITh OpraHH30BaHbl C MOMOLLBIO PeKYPCHH.
[TpumMepoM MoXeT CnyXHThb BhIUMCNeHHe (aKTopuana ¢ MOMOLULLIO CleyIolied peKy pCHB-
HOM npouenypsol:

10 DEF_PROC' N! N
gg OEFRAULT I=1

2y 1.F
,Fal
IF I<aN THEN N

! N, I+};F*

gND PROC
ELSE PRINT "Ni=";F
4@ END PROC

OTMCTHM HecKoJIbKO ocoGeHHOCTel. B cnmcke BxoiHbIX napamMeTpoB (crpoka 10) 3apa-
Hbl nepemenHbie N, 1 u I'. Opnako npyu oGpallieHHH K NpoUeAy pe JOCTATOYHO yKa3aTh TOMb-
Ko N.[lpu nepBom ucnonb3oBanuu npoueaypel 3anaercs 1 =F =1 B crpoke 20 (mpuMeHseT-
cs onepatop DEFAULT). Eciu I <=N (crpoka 30), To NPOHCXOAMT PeKypcHBHOe oGpaiiie-
HHe K npouenype N!, IpH 3TOM OTHOBpEMEHHO B CIIUCKe BXOAHBIX [1apaMETPOB BBIYHCISAET-
csi 3HaveHue sl u 1+1. Takum o6pa3om, NOJIYYaOTCH [OCAEAOBATEILHOCTH 3HaueHult I’
1,1-2,1-2-3,...,N'u 1,2, 3,...,N!. Eciu I > N 3HaueHue F =N! BbIBoOuTCS Ha fe-
yaTh. OGpaluasich K HPOLEAype, UMecM

N!' @ paer @!=i
N!'" 1 paer 1!=1
N!' 10 pmaer 10!=3628809



Pexy pcHio MOXHO OCYILECTBHTD H C IIOMOLIBIO OGbIYHBIX OAN POTPAMM :

39 INTYI ;INfg #'1 GO sue
= =
S BRINT N “Ta";F se

TO
SO LET FSF*I LET I=I
60 IF I<=N THEN GO SUB 50 RET

70 RETURN

3neck peKypcuBHOe obpallieHue B nopnporpamme (T.e. K caMoii ceGe) colep>XuTcs B CTpoO-
Ke 60. PesynkTaT pabGoThl 3TOil nMporpaMmsel nogoGeH npuBefcHHOMY. CleyeT MOMHHTS,
yTo uMcio oOpalleHHit B JaHHOM cllyyae OTpPaHHYeHO €MKOCTBHIO CMCUMANIBHOTO CUeTYMKa
NOANPOrpaMM.

Pexypcusi monesHa B psfe CleUManbHbIX BHIYUCIICHHUH, HO TaM, Tle MOXHO BIIOJIHe 060it-
THCh Ge3 Hee, HET cMBbICTa ee MpUMeHATh. K npumepy, B § 2.10 npuBeneHbl NPOrpaMMBI BbI-
yrcricHus aKTopuasa, KOTOphle HUYEM He Y CTYNAIOT MPUBEAEHHBIM.

Peanuzauus MoJHOCTBIO CTPYKTYPUPOBaHHBIX NMporpamMm B Beiicuke Meraer
oneparop GesycnosHoro nmepexoga GOTO HC, omnako Ge3 Hero TpynmHO 06o#i-
THCh, OCOGEHHO eCNM HYyXKeH Ilepexof BBepX. YXHUILUpPeHHSA IO ero 3aMeHe ApY-
rumu nepexogamu (IF-THEN, Hanpumep) BemyT K moTepe HAarfsAgHOCTH MPO-
TPaMM U KX yCITOXKHEHHIO.

B 310it cBA3u Hapsany ¢ omepatopamu FOR, NEXT, WHILE u UNTIL (cMm.
§ 2.10) B Bepcunx Beiichka, OpHEHTHPOBaHHBIX Ha CTPYKTYPHOE MNPOrpaMm-
MHMpPOBaHHUe, NPUMEHAIT onepaTopsl opraHu3auuu ko DO u LOOP, He co-
OepoKalliie CelMaIbHbIX YIPaBIAOUIMX [IepeMeHHBIX.

Ipumenenne onepatopor DO u LOOP Bmecto GOTO winmocTpupyer ciiefyro-
1ias nporpamMma:

10 DO

20 INPUT “Xa";

X
30 PRINT "EXP(X) =" ,EXP (X)
49 LOOP

IIMK/TMueCKH BBINONHAKTCA BCE OMNEPATOPhbl, 3aKJIOYEHHbIE MEXAY CIIOBaMM
DO u LOOP (B naHHOM cryuae BBOJ X M BBIYMCIIEHHE €XP X) .
MoryT cTpOUTBCA TaKXKe LMKIIBI BUAA:

DO WHILE Ycnosue DO UNTIL  Ycnosue
Teno uukna Teno uukna
LOOP LOOP

B mukne ¢ DO WHILE Teno nmkJiia BBINOJIHAETCA OO Te€X MOp, MOKa YCIOBHE
HCTHHHO, a B muKkie ¢ DO UNTIL, noka ycioBue JIOKHO. B 31X mMKIax ycno-
BMe TPOBEPSAETCS IO BHIOJIHEHU Tella IMKIIa.

Ewe nBe koHcTpyK1mu 1ukioB Tuna DO—LOOP:

DO DO
Teno uukma Teno uukna
LOOP WHILE Ycnosue LOOP UNTIL Ycnosue

aHAJIOTHYHBI NMPUBEACHHBIM BBILLIC, HO B HUX YCJIOBHE BBINOJTHEHHUS LIMKIIAa ITPOBE-
PACTCA MOCJIE BBINOJIHEHUSA TEJIa IIMKIJIA.
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\
[pownmiocTpupyeM pasHHLY MeXAY BKIIIOYEHHEM YCHOBHSA B 3arojioBok DO
u koHel, LOOP uukna. BeimonHeHne nporpamMmsl
10 LET X=
22 ©0 UHILE X<=§
PRINT "LN(";X;") =" ;LN (X)

LET XaX+l
50 LOOP

BbIJAET Ha Ieyatb (IKpaH AUCIUIesT) CledyomuX JaHHbIX 1A 5 UMKIOB:
LN(1) =0
LN(2) =0.69314718
LN(3) =1.0986123
LN(4) =1.3862944
LN(5) =1,6094379

BbInonHeHre Apyroro BapuaHTa NporpaMMbl

10 LET X=1

20 DO_WHILE X)=S

3@ PRINT "LN(';X,")&";LN (X)

4@ LET Xax+1

50 LOOP
He BefeT K BhIBOAY KaKUX-IMOO pe3yspTaToB, TaK Kak ycioBue X >=35 B CTpo-
ke 20 He BoimonHAeTcA. TakuM 06pa3oM, Tello LMKIIa HU Pa3y He BBINONHAETCS.

HakoHel, BBINIOJTHEHHME TPETHETO BAPUAHTA NMPOrPaMMBI

10 LET X=1

22 0O

3@ PRINT "LN(";X;")a"iLN (X)

40 LET XauX+1

50 LOOP WHILE X>=S
pmaet LN (1) =0. CnenosarensHo, neperoc ycnosusi WHILE X>=5 u3 Havana B
KOHell LIMKJIa TOBJIeK 3a co6oil BBIMOTHEHHE TeJla IMKIIa OAMH Pa3, XOTA YCIOBHE
X >=5 npy 3TOM He BBINOIHAIIOCh.

Honyckaercs Bnoxenue mukioB DO—LOOP ppyr B gpyra:

oo oo
o ) o ]
LooP LO0P
LOOP ]
LUUP
Laor

Tlepeceuenne IMKIIOB HEOOMYCTHMO.

B HexoTOphIX Bepcusx BeTpeuaroTcs wuinbl Buga REPEAT (mosToputh) —
UNTIL, xoTopsie 3xBUBaNIeHTHBI IMKJIam DO—LOOP:

REPEAT DO
Teno uukna Teno mMkna
UNTIL Ycnosue LOOP UNTIL Ycnosue
REPEAT DO
Teno uuka Teno mkna
UNTIL [FALSE] LOOP
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Yucrio BIIOXKEHMH LUMKIOB Jpyr B [IpPyra OTPaHHYEHO €MKOCTbIO CHeLUalb-
HOrO CTeka, CIIeOsIUero 3a YMCIIOM BJIOKeHMH W mnopmporpamm. OGbIuHO Y
T13BM HecKONIbKO HECATKOB BJIOXKEHHUH.

B psapme ciyyaeB BO3HMKaeT HEOOXOAMMOCTb B BBIXOAE M3 Tella LMKJIA MpPH
MCIIOJIHEHUH OMNpeNeNIeHHOTO YCIIOBUA. BKilloueHwe mjisi 3TOTO B TeNIO LMKIIA
YCIIOBHOrO Hepexona oObIHO He HOMYCKaeICs, TAK KaK BBIXOJ MO HEMY Hapy-
miaer paboTy CrelMalbHOrO CTEKa, CIIeMsIEero 3a MPaBHIBHOW OUEpPeqHOCTHIO
BBIMOJTHEHUSA MKIIOB (CM. BBILIE) .

B muxiiax DO—LOOP B Teno I1mkia MOXHO BKJIIOYaTh CHELMATIbHYO
KOMaHAy

EXIT IF YcnoBue

Ecnu 3amaHHOe yclioBHe BBINOJIHACTCH, MPOUCXOOMT BBIXO[, U3 LMKIIa, B MPOTHB-
HOM cllyuae BBIMOJTHEHHE LMKJIa IPOAoIIXKaeTcs. Bpixoa U3 1MKIIa o 31O KOMaH-
Ile He HapyuIaeT paboTy cTeka.

Eue omHa komanpga

POP [Mms nepemeHHOI |

y6upaer agpec B uHcTpykiusax GO SUB, DO—LOOP u PROC. Homep ctpokwu
CTaHOBHTCS YUCIIOBBIM 3HaueHHEM MepeMeHHOH (eciu ee uMs ykasaHo) . Koman-
Aa POP no3BonseT BbIATH M3 LMKIIA, MOAmporpammsl wiu npouenyps! DEF
PROC, He Hapymias paGoTy creka u3-3a yTepH ajpeca.
HetictBue xomanaer POP noscuseT takas nporpamma:
12 GO0 sus 3@
2@ STOP
it gggmk'osauanou'rme CALLED
OM L INE = Loc LLEC FR
88 G0 TO loc+1

Pe3yIibTaT ee BBINONHEHUS CIIEYIOLIMIL:
SUBROUTINE CALLED FROM LINE 10

C OCTaHOBKO# B cTpoke 20 (3HaueHMe mepeMeHHOM loc = 10 u B ctpoke 50 3aman
[IEPEXONI K HECYIUECTBYIOLIEH CTPOKE 11, 4TO BEET K UCIONHEHUIO OYEPERHOlM
crpok 20 ¢ xomanmoi STOP). Takum 06pa3oMm, Ui COBPEMEHHBIX BEPCHIl
Beiicnika HeT HMKaKMX NpeNATCTBHA [UIA CTPOTOH DEalM3alMK IPHHLMIIOB
CTPYKTYpHOTO mnporpamMmupoBatus. [lofcHUM cka3aHHOe KOHKDETHBIM MpH-
MEpOM.

IlycTe Hamo co3pmaTk yueGHYIO MpOrpamMMy, BBHIYHCISIOLLYIO daxkTopuan uenbix umcen N.
[IpoexTHpoBaHHe porpaMMeI paso6heM Ha psAd 3TaNoOB.

3 1an 1. CocTaneHne 0OCHOBHOI NpOrpamMmbl. PeleHHe 3a0auM CBOMMTCH K TaKUM MOI-
3ajiayam: BBOL NV, yCTaHOB/IeHHe KOPPEKTHOCTH 3HaueHuH N (w1s .V < 0 dhakTopuan e Bbi-
uMcnsercs, a ansg N> 33 y [I3BM HacTynuT MepenosiHeHHe pa3psamHoOi ceTKH) . meyarh co-
obieHus 06 omMb6kax BBoAa, BeluMciIeHMe V! U HeyaTh 3HaucHus N! JUis 3TOro npeaycMor-
PHM IISITh YaCTe# NpOrpaMMBbI:

1. OcHoBHas yacTh IPOrPaMMBl.

2. lpouenypa BBopa N(ENTER).

3. Mpouenypa KouTponst N U BeiBona coobienuit 06 oumbkax (V< 0 umu V> 33) ¢ oc-
TaHOBKO# cyeta, (CONTROL).
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4. Mpouenypa Buumcnenus N!(N'). ﬂ)m‘ pPasHoo6pasHsl pewIH3ycM BblUMCIcHUA N!=
=1-2-3...Ncnomousio uukna DO UNTIL — LOOP.

5. Mpouenypa BriBona pedynsrata (RESULT).

JIMCTHHT MPOrpaMMBl, COCTABICHHOIN MO 3THM 1IPaBUIIAM

19
20 ENTER
39 CONTROL
49 N' N
1) RESULT
gg LOOP
120 DEF PROC ENTER .
110 INPUT " INPUT Na',N
%gg END PROC
200 DEF PROC CONTROL
'2%0 IF N<@ THEN PRINT "ERROR
N¢D"
STOP )
220 IF N>33 THEN PRINT "ERROR
N>»33"
STOP
230 LET N=INT «NL
249 END PROC
259
300 DEF PROC N! N
310 L F=l, I:l
320 DO UNTIL Is
339 LET F-F*I 1-101
340 LOOP
350 ENC PROC
360
420 DEF PROC RESULT
410 PRINT N,"t=".F
420 END PROC

Xots nporpaMma noOJIHOCTBIO JIMLIIEHa KOMMCHTApPUCB, OHAa HACTOJIBKO HAarJisA[iHa, 4YTO €€
ﬂOIlpOGHOC OMNMKCAHMC JIMLIEHO cMbicna. Ponb KOMMEHTAapHeB, NO CyLIECCTBY, BBINOJIHAIOT
Ha3BaHUA IIpouenyp. OnHaKo JIMCTHHT IporpaMmepl NOUYTH BTpOC AJIMHHEE JTUCTMHIOB OINHU-
CaHHBIX BBILIC NPOrpaAMM BBIYMCIICHUSA q)aKTopnana. TakoBa mnyiaTa 3a HarNAOHOCTb.

3.7. AONONHUTENDbHLIE ®YHKUUN N ONEPATOPLI (AND, COSE,
SINE, OR, RNDM, DEC, MOD, MEM, DPOKE, DPEEK, DEF, KEY,
JOIN, KEYWORD, SORT, ITEM, XOR)

B psange pacumpenuit belicuika BCTpeualoTCsi AOMOJIHMTENbHbIE (DYHKIMU U
omepatopsl [54—56]. OHM BBOIATCA yKa3aHWeM KOMOMHAIMM TeX WIIM MHBIX
KJIaBHIU Y CYIIECTBEHHO PacUIMPSIOT BO3MOXHOCTH A3bIKa.

QyHKIHMA

AND (llenoe wicno 1, Lenoe uncito 2)

peanusyer onepauuio M Han nByms aprymentamu. Yucna aHanusupyrores no 6u-
TaM B Ouana3oHe 3HaueHuit ot O mo 65535 (st 8-paspsimubix [19BM) . Ecnu B
TEKYILEM MECTe aHalIu3HpyeMble OuThl matoT 1, To 6T pe3ynbTata Oyner 1, uHa-
ue 0. Tak, AND(1,0) maer 0, AND(0,35) maer 0, AND(35,35) BbIpabGaThiBaeT
3HaueHue 35, a AND(35,10) maer 2. ®ynxkuusa OR peanusyer nomoGHbeiM 06pa-
3om onepaimio UJIU.

Iee ¢ynxuuu COSE (apryment) u SINE (aprymeHT) ananoruuHbl ¢yHK-
msam COS u SIN, HO npu MeHble# TOYHOCTH (UETBIPE BEPHBIX 3HaKa) Tpedy-
0T B 6 pa3 MEHbUIEr0O BpeMeHU BBIUMCIICHHH. YKa3aHHas TOYHOCTb BIOJIHE
JOCTaTOuHa [JIA MHOTHUX NPUMEHEHWH, BKJIIOYasA TPUTOHOMETpPHYECKHE OT¢-
pauuy rpadHKH.
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Oynkuua RNDM (Uucno) cayxur [isi GbICTPOTO MOJYYEHHsS Cily4aiHbIX
wicen — NpUMepHO B 2,5 pa3a GbicTpee, uem y aHanoruutoi ¢yskimu RND (Yuc-
n0) . Ecnu aprymenT (uucio) 3ajaH HyJeM, TO CllyuaiHble YMCIIa TeHEPUPYIOTCS
B uHTepBaie [0, 1]. Ecnu apryMeHT 3afaH omIMuHbIM OT 0, TO ClyuaiiHbie umciia
redepupywTcs B untepsaie [0, wacno}. Tax, npumensas ynxuio RNDM(S),
Oymem nojyuaTh ClyvaiiHbie YMclia B MHTepBasic ot 0 10 5.

OyHkuUA
DEC (lllecTHanuaTepuuHoe wucio”)

npeoGpa3yeT 1UeCTHalaTEPUYHOE YUCIIO B AecsATHuHOEe. OHO JIEXHUT B Ipefesax
oT —255 mo +255, ecnu 1eCTHaALATEPUUHOE YUCIIO 3a[aHO ABYMs CHUMBOJIaMH,
U oT —65535 mo +65535, ecnu 1IeCTHAAUATEPUUHOE UMCIIO 3a[laHO YeTbIPbMSA
cumBonamu. Hanpumep:

PRINT DEC(”5”) naer 5
PRINT DEC(11”) maer 17
PRINT DEC(”FF”)  maetr 255
PRINT DEC("400¢) maer 16384

Crnenymoume KOMaHIbI:
INPUT A$: POKE address, DEC(AS$)

no3sonswT B Aueiiky O3Y ¢ agpecom (3HaueHueM nepemeHHo# address) 3anec-
TH [IECATHYHBIA KOJ, COOTBETCTBYIOILMI lIECTHAAUATEPUYHOMY uHCITy A$ , BBO-
muMmomy oneparopoM BBoaa INPUT.

O6patHoe npeoOpazoBaHue IECATUYHOTO UKMCNa B IIECTHaauaTepuuHoe obec-
newiBaeTr dpyukuusa HEXS$ (cm. § 4.7).
®yukuus MOD(modulo) , mpencrasnisiemas B BU/E

MOD UYucno 1, Yucro 2

CO3[aeT Pa3sHOCTb MEX/Iy MEPBBIM YUCIIOM U NPOU3BENEHHEM BTOPOFO WHCIA Ha
HaubonbliIee 1esoe uicio, obecneuwBaollee MOJIOXKHUTENbHYI0 Pa3HOCTb, 06a unc-
JIa OJDKHBI ObITh MOJIOKUTENIBHBIMU. [IpUMepbI:

PRINT MOD(22.5,3.5) maer 1,5
PRINT MOD (100, 33)  pmaer 1

B nepsom cnyuae umeem 1,5=22,5 -3, 5-6, Bo BropoM cnyyae 1=100—-33-3.

Oyukims MEM paer azmpec Oaiita B Hauane cBobopHo# obmactu O3Y, ee
1es1ecoo6Gpa3HO UCIOJIb30BaTh ISk KOHTPOJs eMKOCTH cBoGopHoii yactu O3Y.
Kak ormeuanocs, B ogHy saueiky (6ait) O3Y MOXHO MOMECTUTDH HeCATHUHBIH
MallIMHHBIA KojI B Buae ukcna oT 0 mo 255. OmHako y II9BM c 16-pa3psapHoii
LIMHOM aJipecoB MOCNTeTHUe JiexaT B mpenenax oT 0 go 65535. Iina xpaHeHus
TaKUX yuces1 /N UCIIOTIB3YIOTCA IBA PacIONIOXKeHHbIX psagoM 6aita O3Y . O6pruHO
NpU TOM INPUXOOUTCA UCTIONIL30BATh CIIeAYyIolMe KOMAH/IbI:

POKE address, N —INT(N/256) *256
POKE address, +1, INT(N/256)
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Komanpa “’nBoitnoe POKE”
DPOKE address, N

obecneunBaeT pa3meuicHue uuciia N B gBe cMmexHble Aueitku O3Y, HauuHasd ¢ af-
peca address, T.e. 3aMEHAET YKa3aHHYIO LENOUYKY KOMaH/I. AHAJIOTHYHO Yy HK-
M “aBoinoe PEEK”
DPEEK address

BbIpabaTbIBaeT 3HaueHUe LieJIoro unciia N, XpaHsAIerocs B AByX CMEXHbBIX suei-
xax O3Y c HavanpHbIM apgpecoM address. OTMeTHM, UTO aJipec MOXET 3a[aBaTh-
Cf UKCIIOM, 3HAYEHHEM NePeMEHHON MM (QYHKUMH, a TaKke apupMeTHYeCKUM
BbIpaxxenuem. Hanpumep, komanna

DPOKE 4099, 12709
3anocuT kop 12700 B siueiiku O3Y ¢ anpecamu 40000 u 40001, a
PRINT DPEEK 40000

BbIJAET Ha neuaTb uucso 12700, xpansueecs B Aueiikax O3Y ¢ agpecamu 40000
u 40001.
Hupextuna

DEF KEY “Opunounsiit cumson”; “llenouxa cuMBOJIOB™:
WK
DEF KEY Opunounbiit cumBon : llenouxa uHCTpyK1Mi

3a/1aeT MpoLeAypy, MPealMcaHHylo ONpeNe/ieHHONH KIlaBHLIe U BbI3bIBaeMYIo Ha-
katueM ee (TOuHee, yKa3aHMEM OJMHOYHOTO CMMBOJIa, UTO MOXET MOTpeGoBaTh
NpeNBapUTeIbHOTO HaxaTus npedukcHbix kiaBuu) . [lepen HaxatueM mpemon-
penelsioliedl KIaBHLIM HaxumaiwTca Bmecte kiasuum SYMBOL SHIFT u
SPACE, uto BbI3bIBaeT MOABIICHHE 3HAKa TOTOBHOCTH *. Tak, 3aaB mpouenypy

DEF KEY 79”; "IIPUBET:”
noinyuwiM BeiBoy crosa [TPUBET npu naxaruu xnaBuum (). B mpyrom cnyuae

DEF KEY ”T” : INPUT "BBEIUTE X=""; X :

PRINT "TANE” =" SINE (X) /COSE (X)
npy Haxatuu KiaBuiim T mocnemyer 3anpoc

BBEIMTE X =
[Tocne BBoma X Oyner BeiuMCTeH OBICTpBIA TaHreHC” B BHOE 3HaYeHUA
SINE(X)/COSE(X).

Komanpa JOIN (coeauHATb) MOXET HCMOJIb30BAaThCA KaK KOMaHJa COeIu-
HEHHUs CTPOK WM 0ObelMHEHHs NMepeMeHHbIX M MaccuBOB. Hanpumep, eciu ume-

forcst Maccusbl A(I) u B(I), To ux moxHo oGbenunuth (T.e. MaccuB B (I)
BKJIouUTh B MaccuB A (I) ) ¢ nomouibio KoMaHIbI

JOINB () TOA ()

[Tpu 31oM Maccus A (I) pacumpsercs, a maccus B (I) ucuesaer.
HeitctBue oneparopa JOIN umnocTpupyer cllegyoiuas nporpaMma:
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(-]
VZ MCCIroo

Pesynbrat ee geicTBUA:

A(l) =1

A(2) =2} WHcxonusi maccus A (I)

AQ3) =3

2?51; : : } [MpucoenuHeHHs1it Maccus B (I)
B(1) =

Variable not found, 80: 1
HupextnBa KEYWORD (Mup xiaBuui) , 3anaBaemasi B BUJIE
KEYWORD N
rge N — uenoe uucno ot 0 1o 4, BBOOMT pa3fIMuHbIe pexxuMbl (Mo[bl) paboThI:

Moza O — oObIUHBIH PeXMM, MOJa | — HEKOTOpBIE ClieLIHAJIbHBIE PEXXHMBI, HallpH-
Mep HaGop KiloueBbiX cloB beiicuka no 6ykBamM BMeCTO BBOJAa HMX Das’oM.

Ina o6paGoTKM JaHHBIX OYeHb MOJIe3Ha OMpeKTHBa copTHpoBkKH SORT, mno-
3BOJIAIOLIAA pacnojiaraTh JaHHble B MacCUBaX B YMOPANOYEHHOM Nopsfake yObi-
BaHMs BEIMUUH, HANIpUMep

10 DIM A(S)

20 LET A(1)=10,A(R) =1,A(3)=5,A
(4) =2,R(8) =-3

30 & )

52 FOR I

T
60 R
79 NEXT

o
'Uﬂa

A
=1 TQ § )
?T "R, Iy s" AT

BoIno/iHeHune 3T0i NPOTPaMMBI JaeT CIIEAYIOLIMH pe3ysibTar:

AQ) =19
AQ2) =5
AQ() =2
A@) =1
A(5) = -3

Hupextusa SORT INVERSE o6ecneuwnBaet copTpoBKy B 0GPaTHOM MOpSA-
Ke — Bo3pacTaHusa BenMuMH. Tak, ecnu B cTpoxe 30 Bmecto SORT A( ) mars

nupexktuBy SORT INVERSE A (), TO pe3ynbTaT BBIINONHEHHS IPOrpamMmsl Gy-
BeT TaKUM:

A1) =-3
AQ) =1
A(3) =2
A@4) =5
A(G) =10
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Oynxmus ITEM () (packimagpiBath N0 NOPAAKY) CIYXHUT VIS aHATM3a JaH-
HBIX B cnucke omnepatopa DATA npu urenuu ux omepatopom READ, ananusu-
pyeT Kaxapld ouepemHON 3neMeHT B cricke DATA u Bbimaer: 0, ecnM JaHHBIX
HeT, 1, eCl¥ 37IeMEHT CUMBOJIBHOTO THMA, M 2, €CJIM 3jIEMEHT UUCIOBOTO TUMA.
Oyuxkmuio ITEM ymo6HO Hcmonb3oBaTh [ CO3/IAHMA YCIIOBUA OKOHYaHMA
UMKJ1a CUMTBIBAHUA JAHHBIX U3 clUcKa onepatopa DATA:

19 O
20 REAC "<
P , "ITEM=", ITEM O

R
39 LOGP UNTIL ITEM () =1
4Q REA H’g
PR NT $. "ITEM=", ITEH()
CA HEL

I
SO TR 142)\'0‘4-’;

Pe3yibTaT BbINOTHEHUS 3TOMH IPOrPAMMBDI CJI€TY FOILIMMA:

1 ITEM =2
2 ITEM =2
3 ITEM =2
4 ITEM =2
5 ITEM =2
HELLO ITEM =1

ITEM =9

Brauane (crpoku 10-30) u3 Onoxa DATA (crpoka 50) CUMTBIBAIOTCH B LMKIIC YMCIIO-
Bble [OaHHble. KakK TONBKO OGHAPYXMBACTCH CMMBOABHBIA 3eMeHT "HELLO™, dyuxuus
ITEM () npuHMMaeT 3HaucHue 1, yTo BemeT K BBIXOJLY M3 UMKIA (cM. crpoky 30). B cTpo-
Ke 40 nepeMcHHOi A$ npucBauBacTcst 3HaucHuc cioBa HELLO. Ilockonbky 6Golibuie alle-
MeHTOB B cniicke DATA Her, dyuxiust ITEM () npunumaet 3HaucHuc 0.

Oyukuus

XOR (Lenoe wicno 1, Lenoe uucno 2)

peanu3yer onepaumio ~uckovaoiee UJTM™ Mexmy OBYyMs LeNbIMH UHCIIaMH,
BbIpabatbiBasg 0, ecnu wiCia OOWHAKOBBI, U 1, eciiM oHM pa3nuuHbl. CpaBHeHHUe
uKces HAeT 1o ux 6utam. Hanpumep:

PRINT XOR (0, 0) aeT 0,
PRINT XOR(5, 5) naer 0,
PRINT XOR(5, 1) naet 1.

MHorue gononHuTeNbHble GYHKIMU MOIYT paboTaTth ¢ CHMBOJIBHBIMH IEpe-
MEHHBIMH M KOHCTaHTaMH (3TH BO3MOXHOCTH obcyxnatotes B § 4.7) .

Kpome TOrO, B OMHChIBaeMbIX BepcUsiX beiicHka CylIeCTBEHHO pacLiMpeHbl
(yHKIMU ApYrUX KoMaH[A. HeKOTOpbIe H3 HUX OTMEYEHBI HUXKeE.

Komanpa pepaxtupoBanus EDIT mMoxer ucnonb3oBarbes OJ1 pefaKTUPOBa-
HMsL YWICIIEHHBIX 3HaUeHHH nepeMeHHbIX. [l 9TOro oHa BBOAMTICA B BUIE

EDIT ; Umsa nepemeHHO#

Hanpumep, BBemem LET X=12345678 u PRINT X. Ilonyuum BbIBOA umCra
X: 12345678. Teneps 3amapum EDIT ; X. 3HaueHue X MOABUTCA B CIyxeO-
HOW CTpOKe pemakTHpoBaHus. Mcnonp3ys KiIaBHLIM NEpeMELUEHHA Kypcopa
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< u crupanusa DELETE, yctpannm uudper 456. Teneps BBenss komanasl ENTER
PRINT X, nonyunm X = 12378.

Komanna crupanusa DELETE MoxeT HCHONb30BaTbCs I YHUUTOXEHUSA Jle-
MEHTOB MacCHBOB. IIpy 3TOM aBTOMaTHYeCKH yMEHBILAETCSI pa3MEpPHOCTb Mac-
CHBa. ITO WUTIOCTPUPYET ClleAyIoliiast [IPorpamMma:

1@ CIM a(3)

29 LET a(1)=1,3(2)s2,8(3) 23
30 PRINT a(l),a(2),at(d)

4@ DELETE atal” "

8@ PRINT "FUNCTION CELETE
8@ PRINT R(l) ,R(2) ,R(3)

B cTpokax 10-30 3aaH MacCMB M3 TpeX 3iemeHToB: a (1) =1,a(2) =2, (3) =3. B c1po-
Ke 40 anemeHT a (2) yHuuroxeH komaHgod DELETE a(2). [lp# 3ToM MaccHB COKpAlllaeT-
Csl M COTIeXHT yxe [1Ba aneMeHTa a (1) =1 ua(2) =3 (r.e.a(3) nepexoaut Ha Mecro (2)).

TIpy MCTIONTHEHUH MPOT PAMMBI NIOJIyYUM

1 2
3

FUNCTION DELETE

1 3
Subscript wrong ,60: 1

CooO1leHne BHM3Y O3HauaeT, UTO MpeBbIIlIeHa Pa3MEPHOCTh MacCHBa B cTpoke 60
(meiiCTBUTENIBHO, B Hell OCTaBJIEH BBIBOM, TPeX 3JIEMEHTOB MAacCHBa, a X OCTa-
JIOCh [IBa) .

Komanga COPY (xomupoBaHHe), BBOOMMasi B BUIE

COPY Hms maccuBa 1 (Homep 1) TO HMmsa maccuBa 2 (Homep 2)

ofecneuBaeT nepeHOC 37eMeHTa mMaccuBa 1 ¢ HOMepoM 1 B MacCuB 2 ¢ HOMe-
pom 2. Hanpumep, B mporpamme

10 )
81 813}
20 LET R{l)=1,A(2) =2,R(3) a3
32 Copv A (2) 10 B3}
PRINT a(l),ai@},a(3}
sa PRINT "ARRAY B(3) "
PRINT B(1),B(2),B8(3)

aneMeHT MaccuBa A (2) 3aHocurcs B nemedT B(3) maccuBa B. Beison pesyiib-
TaTa

1 2
3

ARRAY B(3)

0

2

OmicaHue Bblilie GYHKUMH H ONEPATOPBI CYLIECTBEHHO PAaCIIMPAIOT BO3MOX-
HOCTH IIPOrPaMMUPOBAHHs CJIOXKHBIX PaCUETHBIX 3a/1ay.
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Fnasa 4

NMPOrPAMMUPOBAHUE ONEPAUWY C CUMBOMbHLIMU
NEPEMEHHbIMU

4.1. CUMBONbHbLIE KOHCTAHTbLI U NEPEMEHHBIE

Cumeonbrbimu (TEKCTOBBIMU WM CTPOYHBIMU) KOHCTAHTAMU HAa3bIBAIOT
rpynmy cHMBONOB (BKJIIouast MpoGenbl), 3aKIIOYeHHYI0 B KaBbluku: ~“Crapr’”,
“Ounuur”, "AB”, 1237, ”1E28”, X MOXHO paccMarpMBaTh KaK 4acTb TEKC-
ta. ['pynna 3HakoB oGpasyer CIpOKy, B CTpoke OT 6—10 3HaKOB y mpocTei-
KX KapManHbiX [I9BM f10 necsaTkoB U coTeH y GomnbuimHcTBa [I9BM,

[Ton 3HayeHHEM CHMBOJIBHOH KOHCTaHThI IIOApPa3yMeBaeTCcs He WMCIIO, a Ha-
yepTaHHe BceX BXOIALUMX B Hee 3HAKOB, [aXke ecIM OHM Lu¢psl. [ToaTomy mo-
NBITKH BBINOJIHUTh C CUMBOJIBHOH KOHCTaHTON OObIuHBIE apudMeTHUEeCKHe Ofle-
paimu (Hampumep, BhIYMCIIHTB 2%°123”) BocnpuHuMaloTcss [I9BM kak Hekop-
PEKTHBIE ¥ CONIPOBOXAAITCSA BbigaueH coobuieHus o6 onmbke.

CuMBONbHBIMU NEPEMEHHbIMU Ha3bIBAlOT NepEMEHHbIe, NMPUHMMAIOIIME 3Ha-
YEHHsI CHMBOJIbHBIX KOHCTaHT M CHMBOJIbHBIX BBIPOKEHMH. Takue mepeMeH-
Hple 00O03HAYalTCA Tak e, KaK U OObIYHBbIC IepeMeHHble, HO MOcie HUX CTa-
BUTCA 3Hak $ wim i, Hanpumep: A$ uwnu AL, X1$ wmm X1, M$(2) wm
MTI(2), P$(3,5) wm PXI(3,5), 3nak $ wnu Y mpucBauMBaeT MepeMeHHOH
CTaTyc CUMBOJIbHOM. Jaree OyneT MCmonbs30BaThes 3Hak §.

CHUMBOJTBHBIC KOHCTAHThI U NMEPeMeHHbIe XapaKTePH3YIOTCA IJIMHON — O6IHM
KOJIMUECTBOM 3HAKOB B HHUX, BKIouas npobenbl. C MOMOUIBIO CHMBOJIBHBIX
KOHCTaHT U MEPEMEeHHBIX MOXHO (hOPMHPOBaTb TEKCTbl KOMMEHTapueB, CIIpa-
BOK, [TOSICHEHHI U T. .

[IpuHATBIE WIS UMCTIOBBIX KOHCTAHT M NEPEMCHHBIX ONEpalM¥ He NMOAXOOAT
U CUMBOJIBHBIX KOHCTaHT M IEePeMeHHbIX, OecCMbICTIEHHBIMHU fABISAIOTCA OIle-
pallMy BBIYMTAaHHA, YMHOXXEHMs U peneHus. Hampumep, omepaims CIOXeHUS
O3HauaeT NMPOCTO COeIMHEeHUEe CHMBOJIOB:

”CTAPT” + ”OWHUII” = "CTAPTOUHNIL”

OcoObrit CMBICTT HMEIT M ONEPaLUH CPaBHEHHs, KPOMe ONepaliuy PaBeHCTBa, 03-
HaualLIed MOJTHOE COBManeHue BCeX 3HakoB. Hampumep, zamich A$ = "CTAPT”
03HAyaeT, Yro 3HayeHHe CHMBOJIbHOI mepemenHoi A$ ects cmoBo CTAPT, 1o
xe, uTo 1 y KoHcTaHTl "CTAPT”,

Kaxapiii CMMBOJI CHMBOJIBHOM KOHCTaHTbl WJIM TEPEMEHHON HMeeT Kop B
BHJI€ 4YMCJIA, KOTODBIA 3aHOCHUTCA B COOTBETCTBYIOIIYI0 ampecyeMylo AUEHKY
03Y. [13BM BuInojHAET ONEpPalMd Had KOLaMH, HO IPU BbIBOAE MH(pOPMALMUU
Ha JKpaH [HUCIUIess WIM MPH ee pacleyaTKe IPUHTEPOM IIOCIIELOBATENIBHOCTH
KOIOB Ipeo6pa3yoTcs B MOCIEA0BATENbHOCTb CHMBOJIOB.

P gyHKIMIA CHMBOJIBHBIX NEpeMEHHbIX 00ecreunBaeT BbIMMCIIEHUHE UX IJH-
Hbl, BbIGOpP M3 CTPOKH OMNpeIeNIeHHOTO YMCiIa 3HAKOB, MpeoOpa3oBaHus CUMBO-
70B 1Mdp B MX UMCIOBBIE 3KBUBIEHTBI U T.H. CHMMBOJIbHBIE IIEPeMEHHbIE
no3BONsA0T NpumeHsTs [IOBM mnsa xpaHeHus, oO6pabGoTKM M PeNaKTHPOBAHUA
TeKCTOBOi MH(OpMaluK, OJHOM U3 Hanboree MacCOBBIX.
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4.2. BBOA " BbiIBOA CUMBONbHbLIX MEPEMEHHbLIX U
OPFAHU3ALMA NX MACCUBOB (ONEPATOPbLI INPUT, LET,
INPUT LINE, DATA-READ-RESTORE, PRINT, TAB, AT)

BBox cumBonBHOM nepemenHol. OcyuiecTBnsAeTcs ¢ myns1a [I9BM onepato-
pom INPUT:

[HC] INPUT (Kommenrapuit) P a$ [P(Kommenrtapuit) P3$. . ]

3mecy @, 3 — umeHa nepeMeHHbiX (A, B, X1 u 1.4.); P — paspenurens; 3ans-
Tasg, TOuka C 3anAToi, anocrpod. Omeparopom INPUT moxHO 3apmaBarb CUM-
BOJIbHOE 3HaueHHEe OJHOM MM HECKOJIbKHMX IepeMeHHbIXx. Hampumep, BbimomHe-
HHME CTPOKH

1900 INPUT "BYIOETLE CUMTATD HAJIBIWE — A WUJIKA HET ?; AS

’

MNPHUBEOET K BhIaU€ KOMMEHTAapHUA
BYIETE CYUTATb JAJIBUE — JIA WM HET ? [” ']

Ecnu nons3oBarens BBeaer ¢iioBo A win HET, oHO cTaHOBHTCA CHMBOJIBHBIM
3HaueHNeM NepeMeHHON A S .

Hexotoprie [I3BM nocne koMMeHTapusi BHIBOAAT Ha MHOUKAIMIO KaBbIYKH.
OHH FAIBJIAIOTCA MPU3HAKOM TOTO, YTO 3aIpallliBaeTcs CUMBOJIBHOE, @ He UUCTIEH-
Hoe 3HaueHue. OgHako y MHorux [I19BM kaBbluky He HHOULMPYIOTCH.

Paspmenutens B BHIOEe TOYKH C 3afATOH BelleT K MOSIBIIEHUI) 30HbI BBOAUMBIX
CHMBOJIOB Cpa3y nociie komMeHTapus. Hanpumep, ctpoka

10 INPUT "BPEMJA CTAPTA”; AS; "BPEMS OUHUUIA”; BS

npu BBode Bpemenu crapta 9.00 u Bpemenu ¢unuiia 10.35 6yner MHOMUMPO-
BaTb COODLIEHHUE :

BPEMsA CTAPTA 79.00 BPEMsA ®UHHUIIA ~10.35”

Pa3penuTens B BuOe 3amATOH MEPEeHOCHT Hauyalo BTOPOTO KOMMEHTAapHus B
Opyryio nosuimio ctpoku. Tak, cTpoka

19 INPUT "BPEMJA CTAPTA”. AS' "BPEMJS OHUHUIIA”; BS
npu BBoJie BypeT co3gaBaTh JHAIOT BHAA

BPEMA CTAPTA ?9.09”
BPEMA OUHUIIA ”10.35”

Hakoweu, paspgenuTens B BHe anocTpoda BefeT K MepeBofy cooblIeHHs Ha
HOBYM0 cTpoKy. CTpoka

10 INPUT "BPEMSA CTAPTA™, AS, "BPEMSA OUHHUIIA™, BS
[IPH BBOJIE [aeT TaKOH JHANIOT:

BPEMA CTAPTA ”9.00”
BPEMA OMHHIIA ”10.35”

Ins BBOOA AJIMHHBIX CTPOK C JIIOOBIMM CHMBOJIaMU HUCHOJIB3YHOTCS TaKXKe
OIepaTopsl

[HC] LINPUT «$ wiu [HC] INPUT LINE a$
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B 31HX omeparopax BbIBOJ, KOMMEHTapueB He mnpeaycMmorpeH. Kpome Toro,
MpU UX UCMOJIb30BAHMH HE OrpaHWYeHa AJIMHa cTpoku. He cnemyer myrarsb ee ¢
IUIMHOM CTPOKM [OMcIutes Wik npuHTepa. CTpoka CHMBOJIBHON NMEpeMEHHOH Mo-
KeT COMepXaTh MHOTO CTPOK (MM Oaxe cTpaHui) MHGOPMauMu, BHIBOTMMOIA
Ha MHOUKALMIO UIIH 11e4aTh.

[IpucBOEHHE CUMBOIIBHOM MNEPEMEHHOH 3HAUEHHMs CHMBOJIBHOH KOHCTAHTBI
BBIMNOJIHAETCA C IOMOLIbI0 KOMaH/, BUA

[HC] LET a$ = ’CuMBoJibHas KOHCTaHTa
WK
[HC] a$ = ’CumBonbHas KOHCTaHTa”

Hanuwe unu orcyrctBue cnoBa LET 3aBucut oT mpumeHsemoit Bepcuu beiicu-
Ka, HallpuMep

10 LET A$="CTAPT”
28578
1 AS="CTAPT”

— nepeMeHHass A$ nmpuHuMaet 3Hauenue ciioBa CTAPT.

PAny CHMMBONIBHBIX NEPEMEHHBIX MOXHO 3a[laBaTh 3HAUEHHS KOHCTAaHT C I10-
moutbio onepatopos DATA, READ u RESTORE. Bonee Ttoro, gonyctumo fe-
JaTh 3TO Ui YMCIOBBIX M CHMBOJIBHBIX I€PEMEHHBIX OIHOBPEMEHHO, CTPOTO
cobmolasi UX TOCIeNOBaTeNbHOCT B CTpokax omepatopoB DATA u READ.
Hanpumep, Bo ¢pparmeHTe nporpaMmsl

10 DATA 1,2,3, "START", 4

20 READ A,B.C

30 READ DS, E

nepemendbiM A, B, C u E nmpucBauBawtcs 3Hauenus 1, 2, 3 u 4, a CHMBOJIBHO#
nepemenHoit D$ — 3nauenue cnoBa START.

CHMBOJIbHBIE MEPEMEHHbIE MOTYT OBITh MHIEKCHPOBAHHBIMH, T.€. MepeMeH-
HBIMM OJTHO- U [IBYXMEPHBbIX MacCHBOB. OObIUHO OfIHA TaKas MEpeMEHHasA MOXeT
NpUHUMaTh 3HaUeHHe TOJIbKO OJHOTO CMMBOJIA. [lepen MCIoOnb30BaHueM noHo06-
HBIX MEPEMEHHBIX HyXHO 3ape3epBUpPOBaTh MaMATh C IIOMOIIBIO OMNEpPaTOpa
DIM. Hanpumep, BBIIOTHEHHE CIIE/LYIOILEH IPOTPAMMBI:

19 DIM X$(5): DATA S, T, ”A”, "R, ’T”

20 FORI=I TO 5

30 READ X$(1): NEXT I

¢dbopMHpyeT MaccHB M3 NIATH CUMBOJbHBIX Mepemennbix: X$ (1) =S, X$ (2) =
=T, X$(3) ="A", X$ (4) ="R"u X$(5) ="T".

Kax u 115 WwicnoBbIX epeMeHHBIX, [T BO3BPAaTa CTEKA CUMBOJIbHBIX JAHHBIX
MOXHO Hcmolb3oBath onepatop RESTORE, nosponsoumi npucBanBath CHM-
BOJIbHbIE 3HaUYEHHSA Pa3HBIM NEPEMEHHBIM.

JByXMepHbIe MaCCHBBI CHMBOJIbHBIX NEPEMEHHBIX MOXHO NMOHMMATh KakK Ha-
Gop cioB, pacHoNIOKEHHbIX CTOJIGLUOM M HMEIOLIMX OIMHAKOBOE UUCIIO CUMBO-
soB. Hanpumep, cnoBa
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CTAPT
OWHUII

MO>XHO NMPEACTaBUTh B BUAC IBYXMEPHOI0O MacCuBa
A$(l,1) - ”C” A$(1,2) ___nTn A$(1,3) =”A” A$(1,4) =”P” A$(1,5) =”T”
A$(2,1)="0" A$(2,2) ="U" A$(2,3) ="H” A$(2,4)="U" A$(2,5) ="II"

[epen ero BBOAOM Hano 3amarth aupexkTuBy DIM(2,5). OrMertHMm, utO mepe-
menHast A$ (1) ="CTAPT” ects mpocTo 0GbeguHeHHE TATH MEPEMEHHBIX [BYX-
mepHoro maccuBa A$(1,1),...,A$(L,5).

Kaxnpiii cumBon maccuBa 3anumaet B O3Y opny siweiky (1 6aitt) . Ceposa-
TenbHo, [I9BM ¢ O3Y mnosnb3oBarens emxoctbio 64 KbailT cmocobHa BMeCTHUTh
npumepHo 1,5 mewarnbix nucra (1 m.y1.=40000 3HaxoB). UToObl BMeCTHTH B
[19BM faHHYy10 KHUFY HY)XHa MaMATh eMKOCTbI0 okoyio 1 MGait. BonbimHcTBO
[19BM He umeror O3Y cross Gonbiuoit emkocTu. [loaToMy TexcroBas undopma-
M OOBIYHO XPaHUTCA Ha MATHUTHBIX JIMCKAX WIM MarHUTOQOHHBIX KacceTax.
OnuH-TpH TMOKUX MArHUTHBIX JMCKa WIM KacceTa Ha 90 MHH 3aIMCH BMELIAT
okojio 1 MGaiit uHpopmaimu.

BrBon CHMBOJIBHBIX KOHCTAaHT W TlepeMeHHBIX. [IJI BbIBOJAa CHMBOJIBHBIX
KOHCTaHT M NepeMeHHbIX clyxuT oneparop PRINT co crMckoM KOHCTaHT U Tie-
PEMEHHBIX

[HC] PRINT [CroMCOK KOHCTAHT U TlepEMEHHbIX C Pa3AeuTeNAMu |

B xauectBe paspfenuTeneil UCNONb3yIOTCA TOUKa C 3allATOM, 3ansTas H anoctpod.
JleiictBue pa3penuTeneil aHAJIOTHYHO ONMUCaHHOMY Bbliile y1s oneparopa INPUT.
MoryT BbIBOOMTBCA KOHCTaHThl Pa3JIMUHOTO THIA, HapPUMEP IIPH BbINOJIHEHHH
CTPOKH

20 PRINT "BPEMA CTAPTA™, 9.30° "BPEMS OHUHULIA™, 10.45
BBIBOJMTCS Ha HHIMKALMIO CIIe/IyI0llee COOOILEeHHE |

BPEMS CTAPTA 9.30
BPEMSI ®UHHIIA 10.45

Ecnu A$ =”BPEMS CTAPTA” u B$ ="BPEMA OWHUIIA”, 10 aHanoruu-
HbIA pe3yJibTaT Gy/eT NMOJIyueH NPHU BBINOIHEHHUH CTPOKH

20 PRINT AS$, 9.30° B$, 10.45
WJIM CTPOKHU
30 PRINT AS, 79.30” BS, 710.45”

B mocnemueM crmyuae uncna "9.30” u 10.45” HCIONb3YIOTCA KAK CHMBOJIbHbIE
KOHCTaHTbI. Y HeKoTopbiX [I9BM 3HaueHHsA CHMBOJIBHBIX KOHCTAHT BBIBOJATCH
Ha MHOMKALMIO B KaBbIUKAX.

B cocraB omepatopa PRINT moryr BBOmutrhcsi momuduxatopst TAB u AT,
IedCTBHE KOTOPHIX aHAIOIMYHO OIMUCAHHOMY VIS BEIUECTBEHHBIX KOHCTaHT M
nepeMeHHbIX. HanpuMep, BHINOJTHEHHE CTPOKH

30 PRINT A$; 79.30”; TAB 15; B; ’10.45”
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JaeT revyaTh CoOOLIeHHH
BPEMSA CTAPTA 9.39 BPEMA OUHUIIA 10.45

npUueM BTOpPOE cooOlueHHe Bceraa Oy/eT HauMHAThCA ¢ MO3uiMM 15 (3apgaercs
mopudukaropom TAB 15) .

4.3. YHKUNN CUMBOJIbHbIX NEPEMEHHbIX (LEN, STR$, VAL,
VALS, LEFTS, RIGHTS, MID$, TO uap.)

JUist BBINOJIHEHMSA PA3JIMUHBIX ONEPAalMid C TEKCTAMM CIyXaT GYHKIMH CHM-
BOJIbHBIX IIepeMeHHbIX. Hike mepewicrnenbr 0CHOBHbIE U3 HUX.

Borunciienve pMHBI CHMBONIBHOH KOHCTAaHTbI WIIM llePEMEHHOI . DTa GyHKIMA
LEN (ot cnosa lenght — nnuua) cospaer wicio, paBHOE YMCITY 3HAKOB €€ apry-
MeHTa (BKJouas mpoOGenbl), B BUAE CHMBOJIBHON KOHCTAaHTbI MM NEPEMEHHOI,
3aIICBhIBAETCS B BUJIE

[HC] LEN [(]Aprymenr[)]

Hanpumep, Bomonnenne xomangst PRINT LEN (”START”) unu PRINT LEN
”START” BBIBOOMT Ha MHAMKALMIO JIM MEYaTh YMCIO 5 — CTOJIBKO 3HAKOB B
cinose START.

¥ nexotopbix [19BM cxobxu obsa3arenshsl. Ects [I9BM (t1anpumep, FX-702P),
y KOTOpbIX aprymeHToM ¢yHkmmu LEN Moxxer ObiTh TOJIBKO NepeMeHHas, HO
He KOHCTaHTa.

IlpeoOpa3oBaHne uMciia B 3HaueHHe CHMBOJIbHOM INepeMeHHoii. Uucio mpe-
00pa3yeTcsi B CHMBOJIBHOE 3HaueHHe CHMBOJIBHOH NE€PEMEHHOH C MOMOLlbI0
¢yuxuuu STRS (o1 cnosa strophe — crpoda) :

KoncranTta
STR$ [ (] § Ums BewecTBenHON nepemenHoi ¢ [) ]
ApudMeTHueCcKOE BbIpaXKeHHE

Tax, ecniu X=4, 1o BomonHende komann LET A$=STR$ (4), LET A$ =
= STR$ (X) u LET A$ =STRS (2+2) mnpumaeTr CUMBOJIBHON TEpeMeHHOH 3Ha-
yeHUe CUMBOJIAa 4.

Hesnauamme Hynd MaHTHCChl aprymenta ¢yHxkimu STR$ urnopupyior-
csi. Hanpumep, Boimonuenue komaHmsi PRINT STRS (10.25000000) npuse-
mer x mHaukKawuu ctpoxku 10.25. Tlpu BbimonHenuu ¢yHxiym STR$ umcna
B apryMeHTe HOPMalIuM3yloTcsi. Hampumep, TIpd BbIMOMHEHMH KOMaHIbI
PRINT STR$ (123456789000) OGymeT BbiBedeHa Ha MHOMKAL{I0 CTPOKa
1.2345679E +11. O6paTuTe BHMMaHHe Ha NoTepio 1MGpbl 8: OHa OKpYIJIeHa
[0 9, MOCKONBKY TOCieaywollas 3a Heil dpa 9 He BMelLaeTcss B popmat npef-
CTaBJIEHHsI MaHTUCCBI.

HanmomuHaem, 410 ¢ OJIbHBIMM 3HAUEHMSIMH HeJIb3s1 BBHITIONHATH apudMe-
THueckue onepamyy. Haipnmep, nombiTka Boinonuuts komanmy PRINT 2+STR$(2)
6yner HeymauHo#: [I9BM nubo oTkaxkeTcs BOCIIpUHMMATh TaKylo KOMaHAy, Jiu-
60 BhIgacT coobueHue o6 ommbKke.

IIpeoGpa3oBaHe CHMBOJIBHOIO 3HaYeHMs B uciioBoe. CHMBOJIbHOE 3HAUEHHE
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B BMZIE UMCJa TpeoOpasyeTcs B WMCIOBOE 3HaueHHe ¢ Momolubio GyHkuun VAL
(ot cnoBa value — 3HaueHwue) :

[HC] VAL[(]Apryment|)]

ApryMeHTOM MOXET ObITh CUMBOJIbHasi KOHCTaHTa (Hampumep, °123”) wmm me-
pemenHas (Hampumep, X$). Tak, ecnmu X$ =123, 10 BBINOJIHEHHE KOMaH[IbI
LET Y=VAL (’123”) wmn LET Y=VAL(X$) npupaer BelecTBEHHOH mnepe-
MeHHoii Y uwicrnoBoe 3HaueHHe 123.

IIpu npeoGpa3oBaHuM uKMclla HOpMaTu3yioTcsi. Hanpumep, npu BbINOJNHEHHH
xomansl PRINT VAL (°123456789000) Brimaercs umciio B Buje 1.23456794 +
+11 (3mech TakxKe U3-3a OKPYIJIEHUsI OKa3aJiaCh MOTepSAHHON wudpa 8 MaHTHC-
ce) . Y Hexortopbix I1IBM (Hampumep, ZX-Spectrum) B cocTaBe aprymeHTa
MOTYT ObITh 3HaKM apH(PMETHUECKUX OMNEpallil, HAMPUMED BbITMIOJIHEHHE KOMaH-
apt PRINT VAL ”3%4” paet umcio 12, a PRINT VAL (”3”+74”) — wicno 7.
Ecniu A$="3%4", To PRINT VAL A$ wmm PRINT VAL (A$) nmaer wicno 12.
TakuMm oGpa3oM, Mmoka WHMClla HAaXOMATCA B KaBbIUKaX, OHM BedyT cebs Kak
uuCcna.

C uncnami, co3paBaeMbiMU QpyHKIMed VAL, MOXHO NpoBOIUTS Jiio6bie apud-
MeTuuecKkue OeicTBusi, Hanpumep PRINT 4*VAL ”5” paer wucno 20, PRINT
VAL ”3”+ VAL ”4” uucno 7, PRINT EXP (VAL ”2”) e? =7.3890561.

IIpeoGpa3oBaHHe CHMBOJIBHOTO 3HaUeHHs B CTPOKY. Y HexoTopbix [IIBM BbI-
BOJI CHMBOJIPHOH MEpPeMEHHOH 3afaeTcs B kaBblukax. Hampumep, mpy BeimonHe-
HHMH CTPOK

10 LET A$="START”
20 PRINT AS

HHOUIMpyetcs coobuenue "START”,
Oyuxiusa VALS Beimenser CUMBOMNBI U MCKIIIOYaET OOpamIAOIIME KABbIY-
kH. Tak, npu BBINOJIHEHUH CTPOK

10 LET A$="""START™”
20 PRINT VALS$ (A$)

upmimpyercs coobienne START.

Brigenenne KpaHHX NeBBIX GHMBOJIOB cTpoku. Oynxmua LEFT$ oGecncuu-
BaeT BbIIEJICHHE N JIEBbIX CHMBOJIOB B CTPOKE, 3aIIACBIBAETCA B BHE

”KoHcraHra”
[HC] LEFT$ ({ [TepemenHas } )
Hanpumep, BrinonHenue cTpok

19 LET A$="STARTFINISH"
20 PRINT LEFT$(AS, 5)

obGecrieunBaet meuath coBa START — 5 3HaxoB crpoxu STARTFINISH crnesa.
Ecnu n Gonblre uucna cHMMBONOB KOHCTAaHThl WIM NEPEMEHHOMH, BbIIEISAIOTCA
BCE€ CHMBOJIbI.

Broinenenne KpaitHMX npaBeiXx CHMBONOB crpokH. Oynkuma RIGHTS$, oGec-
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neurMBamwlilas BbIICJICHHE h KpaﬂHHX NpaBbIX CUMBOJIOB B CTPOKE, 33Ja€TCA B
BHIE

[HC] RIGHTS ({

”KoHcranra” n)
[TepemenHan | ’

Tak, BbINOIIHEHHE CTPOK

190 LET AS$="START FINISH”

20 PRINT RIGHTS$(AS, 6)
obecneunBaer nevars cnoBa FINISH — 6 3nakoB crpoxu STARTFINISH crpa-
Ba. Ecniu n 6onblue wiciia CHMBOJIOB B CTPOKE, BBIIECTAETCA BCS CTPOKa.

Brinenenre noacrpokH. [oncrpoxoi HaspiBaeTcs 4acTb cTpoku. [lopcTpoka
XapaKTepU3yeTcs MNOPAIKOBBIM HOMEpPOM IEpPBOro CHMBOJA M [UIMHOW MOA-
crpoxku. Hanpumep, B ctpoke

A$ — ”HOHBTCP‘IETHHTHCYE”

nonuepkHyTas noacrpoka [ISITH umeer HoMep mepBoro cumBona n; =114 amu-
Hy n, =4. OGbIuHO BbifieNieHHe MOACTpokM obGecneuwnBaer ¢pyHkums MID$ (ot
cnoBa middle — B cepeuHe) Buga

[HC] MID(a$,n, [ﬂz]),
rie o — UMs nepeMeHHOM. Tak, BbIOJIHEHUE CTPOKH
590 LET B$=MIDS$(AS$,11,4)

MpUaeT CHMBOJIBHOM nepemenHoi B 3nauenue “"TIATH”.
HeiictBUe TeKCTOBBIX GYHKUMHA WIUTIOCTPUPYET CIeyHoLas IporpamMma:

10 A$="STARTFINISH" :PRINT"A$="7A%
20 B$=STR$ (2x3)

30 PRINT"LEN(A$)="FLEN(AS)

35 N=VAL (B$) :FRINT "N=VAL (B$)="}N

40 PRINT“STR$(2#3)=B$=";B$

50 C$=LEFT$(A$,5)

60 PRINT"CS=LEFT$(A$y5)="3C$

70 PRINT“RIGHTS (A$<&6)="FRIGHTS (A$,4)
80 PRINT“MIDS(A$+6+6)="iMID$ (AS+616)

AS=STARTFINISH
LEN(A$)= 11

N=VAL (B$)= 6

STR$ (2#3) =R$= &
C$=LEFT4$ (A$y5)=START"
RIGHTS (A%$y4) =F INISH
MID$ (A$,6»6) =FINISH

Y TI9BM FX-702P ¢pynkms MID meitcTByeT TONBKO B OTHOIIEHMH 0COGOl
CHMBOJIBHOH MNEPEMEHHOM, [UIMHA KOTOPOM MOXeT pocTHrath 30 CHMBOJIOB.
[Ipu 3ToM dyHKums MID 3amichiBaeTcs B Buzie

[HC] MID(”] [,n;])

Ecin n; ne ykasano, To BhIfenseTcs Bcs MOACTPOKA MOCTE CHMBOIA MO HOMe-
pom n,. Hanpumep, ecnu $= 123456789, 1o MID (4) paert cTpoKy 456789,

a MID(3.4) — ctpoky 3456.
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Y MI3BM ZX-Spectrum ¢yukums MID$ orcyrciByer, ee 3ameHsieT ocoGoe
BBIPaXKEeHHE

{ ”Koncranra”

o$ }([’h] TO [n2])

rae n, — HOMEp MepBOro, a H, — HOMEP NOCHeHero CHMBOJIa MOACTPOKH, 3a-
JaHHOM CHMBOJIBHOM KOHCTaHTOH Wiy nepemeHHo o $ . [1puBeieHHbIE HIKE TIPH-
MEPbI WIUTIOCTPUPYIOT BbiZEJIeHHe MOACTPOKHU WIM OTAENIBHOTO HHIEKCa:

”abcdefl” (3 TO 6) = "cdef”

“abcdef1” (2 TO) = "bedefl”

“abcdefl” (TO 4) = "abcd”

“abcdefi” (TO) = "abcdefl”

“abcdefl” (4 TO 4) =7d”

“abcdefl” (1TOQ) =" ”

“abcdefl” (9TO8) ="~

“abedefi” (6 TO 8) — BrBoguTcs coobuienne o6 oumbre (3 Subscript
wrong), YKa3biBawlluee Ha TO, YTO HHIEKC 8 HPEBBICHII Ipe[IesibHOe 3HaueHHe
ny =17.

Bhigesiende MOCNENOBAaTENIbHOCTEH 3HAKOB B IMKJIE C ONEPaTOpOM BHAA
(ITOY):

Hapsany ¢ omucaHHBIMH B psifie paclLIMpeHHBIX Bepcuil belicuka BcTpevawTcs

U gpyrue GyHKIuu:

TRM T (n) — popmupyert cTpoky Ge3 KOHeuHbIX NPoGeNoB,

POS(ald, BXX, n) — obecneunBaeT nouck nozacrpoku B I B cTpoke a ¥ Hawm-
Has C MO3MIMY N,

SEGY (a X, n;, ny) — BbiAeNseT NOACTPOKY M3 CTPOKH &} HAUMHAS C MO3H-
LMK 1) ¥ KOHYas N,

OCT («{}) — maeT mecATHUHOE 3HAYEHME BOCBMEPHYHOTO WMC/Ia-CTPOKH,

MKIY (a3d) — npeobpa3syer HBOMUHOE UHCNO-CTPOKY &} B LeJIOe [eCATHY-
HO€ YUCJIO,

MKSd (afd)  npeobpasyer uerBepuunoe (4-6ailToOBOE) UHCIO-CTPOKY B ie-
CATHYHO OGBIYHON TOUHOCTH,

MKDY (¢XQ) — npeobpasyeT BOCbMEPHUHOE UUCIO-CTPOKY B HECATHYHOE
YKCI10 OOBIYHOM TOYHOCTH,

Cl(aX¥), CS(a¥d) u CD(a{i) — mnpeobpasyer CHMBOJbHbIC ITEPEMEHHbIE,
o {3 B Bufe 2, 4 1 8-6aliTOBBIX WMCE)T B UMCIIOBbIE 3HAUEHHUS UX,
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SPACE { (n) — co3pmaer cTpoKy U3 1 mpobesos,

STRING T (ny, n,) — co3[aeT CTPOKY U3 1y CUMBOJIOB C KOIOM H 7,

STRING Y (n, «{d) — co3maeT CTPOKY M3 71 CHMBOJIOB, K@XK/IbIii H3 KOTOPBIX
€CTh NMEPBBIH CHMBOJI IlePEMEHHOM (MM KOHCTaHTb1) &[] ,

BINS$ (#) — co3maeT CHMBONBHYIO LENOYKY-ABOUYHOE NPEHCTaBlIeHUe NECATHY-
Horo 1enoro wucaa n (Hampumep, BINS (254) maer "11111119”)

CHARS$(n) — nepeBonuT uenvie gecatuunbie wiciaa (ot 0 mo 65535 B ABYXCHM-
BOJIbHY10 LETOUKY M uX Golee 3KOHOMHOTO XpaHeHus B O3Y (wicna npu
3TOM 3aHUMAMT 2 GaiiT) ,

NUMBER (a$, 3$) — npeobpa3yeT IBYXCHMBOJbHYI0 LENOYKY B LiENOE Jecs-
tHuHoe wicso (ot 0 mo 65535),

HEXS$ (n) — npeoGpa3syer meyioe [eCATHUHOE YHCIO N B LIECTHAMLIATEPHUYHOE
YHCITO-CTPOKY.

DOyHkius

INSTRING (1, a$, %)

— OTBICKMBAeT LeNoyKy cuMBo0B8 B$ B lemouke CHMBONIOB «$ HauMHas C mo-
suimH n. Ecnu mouck npouren ycnemHo, pyHKIMsA BbhipabGaTbiBaeT pe3ylbTaT B
BUJIE UMCIIa-HOMepa Mo3uIMHu nepsoro cumeosia $$ B ctpoke a$ . Ecmu uemou-
ka 3$ onunnee a$ wnm mmHa o$ win B$ paBHa 0, To dyHKIMA BbIpabaTbIBa-
eT Hynb. Hynp BbipabaThiBaeTCsi U NpU OTPUHATENIBHOM pe3yJIbTaTe NMOHUCKA.
Hanpumep, komanga

PRINT INSTRING(1, A$,”SMITH”)

— paet 3, ecni A$="YESSMITH, u 0, ecniu A$ ="YESMATH".

CyluecTByeT BO3MOXHOCTh 3aaHUA B $$ 3HaKa MPOM3BOJILHOIO HEBOCIIPH-
HUMAaeMoro CHMMBoOJIa #. B 3TOM ciiyuae B uenouke a$ MOXeET CTOATh M0boi
3Hak. Tak, koMaHOa

PRINT INSTRING (1, A$ , ”SM#TH”)
tenepb Oymer maBars 1 msa A$="SMITH”, A$="SMATH” u 1.1. CumBonsi I

4 A B 3TOM IIpuMepe He yuuThbIBatoTCs npu noucke 3$ B a$ .
OyHk 1M

MEMORY$ ( ) [([m] TO [n])]

BbIgaet comepxxumoe O3Y (sueex OT 7 [0 1) Kak LEMOYKY CHMBOJIOB. Takum
06pa3oM, MOXHO CKOMMPOBaTh KaK 3HAaYeHHS CHMBOJIbHBIX IIEPEMEHHBIX OTpe-
nenexHole ydactkun O3Y (Hanpumep, oTBeeHHbIe 0N GparMeHTbl H300paKeHUs
WITH 1iporpammel) . Tak, NpU BINOJTHEHHH KOMaHIbI

LET P$=MEMORY$ ( ) (25000 TO 25672)
nepemenHas P$ xpanut copmepxumoe O3Y ¢ sueiiku ¢ agpecom 25000 go sueit-
KH C afipecoM 25672.

Y Bepcuii Beiicuka ¢ ¢pynkuueit MEMORY$ ucnonb3syercss nupexkTuBa, Ie-
peHocswas copepxxanue 31oit pyHximy B O3Y ¢ ycTaHOBKOM Hauasia Ha jro6ou
afpec, Bua

POKE n, a$
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rfe n — HavyalbHbIA afipec; a$ — 1EMOYKA CHMBOJIOB, XpaHSAILUAsS COLEPKHMOE
O3Y. Hanpumep, o xkoMaHze

POKE 43009, MEMORYS ( ) (25000 TO 25672)
WIH
POKE 43000, A$

3arpyxaercs comepxumoe sueek ¢ 25000 mo 25672 B npyrue sueitku O3Y Te-
nepb ¢ agpeca 43000. Tak ¢ momoubio ¢pynxkiumit MEMORY$ u mupexTuBbI
POKE n, a$ MoxHo co3naBath B O3Y KOMMH pa3NIMuHBIX YUYaCTKOB, Nepeme-
warsb copepxumoe O3Y ¢ OQHOro MecTa Ha IPyTHe U T. 1.

B pape Bepcuit Beiicuka npengycMaTpuBaeTcsi BO3MOXHOCTD BBIBOA JaThl U
TeKYLIEro BpeMeHH (WM BpeMeHH C HaYaTbHOIO MOMEHTA BKJIIOUEHMS YacOB).
Oyukunsa DATE QY (win DATES$) cosmaer cuMBoJIbHOE 3HauUEHHE TEKYILEH 1aTh
B BU[IE

Yy — MMM - I'T,
rae U4 — pBe mudpsr wicna, Tpu 6ykBbl Mecsua u [T — nBe Gykebl roga (Ha-

npumep, 12 — AHB — 87 o3snauaer 12 smBaps 1987 r) . ®yuxkuus TIMES$ cospa-
€T CHMBOJIbHOE 3HaUeHHE TEKYLIErO BpEMEHH B BHIE

4y — MM - CC,
roe YU — gBe uuope! yacoB; MM — nBe mmoper Munyt; CC — gBe uudps ce-
KyHp (uanpumep, PP — 12 — 36, 1.e. 0 yacoB 12 MuHyT 4 36 cexyHnn) . OyHKIMA
TIME$ ananornusa ¢ynxmm CLK I . Pasmenutenem MosxeT GbITh 3HAaK : BMec-
TO — .

4.4. ONEPALUN C CUMBONbHLIMW NEPEMEHHLIMU ¢
KOHCTAHTAMU
PaccMOTPMM HEKOTOpBIE [IOMOJHUTENbHbIE OMEpPalMk, KOTOPble MOXHO BbI-
IOJIHATb C CKMBOJIbHBIMU [IEPEMEHHBIMU M KOHCTaHTaMH.
CoenuHeHHe CHMBOJIBHBIX CTPOK. CTpOKHM MOTYT CK/IafbIBaTbCsl C MOMOLLBIO
3Haka +, Hanpumep

LET A$ ="START” + "FINISH” + "END”
JTa onepauys 03HauaeT COETMHEHHE CUMBOJIbHBIX KOHCTaHT — CTPOK:

A$ ="STARTFINISH END”
Ecmu B$ = ”START”, C$ ="FINISH” u D$ ="END”, TO BBIOJIHUM OIlepalMI0
A$ =B$ +C3$ + D$, nonyuum TaKk xe pe3ynbrar.

Onepauus coemuHeHUs 0GBIYHO MOXKET BXOIUTh B (YHKIMH, apTyMEHTOM KOTOPBIX fB-
JIAI0TCS CHMBOJIBHBIE NlepeMeHHble. HanpuMep, BbINOJIHEHHE NPOrpa MMBI

10 LET AS="START”

20 LET BS="FINISH”

30 LET CS="END”

40 PRINT LEN(AS+BS+CS)

nact yucno 14 — oGuee uucno 3HakoB B crpoke STARTFINISHED. Iipyroit npumep (mis
M3BM ZX-Spectrum):
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“abe?+ def” (1 TO 2)=""abede™
3nech onepauusi BhieNieHHsi OBYX NMepBbIX cMMBONIOB (1 TO 2) OTHOCHTCH K CHMBOJIBHOH
KoHcTaHTe “def”’. A B maHHOM ciTyYae

(Tabe™ +def™) (1 TO 2)=""ab™

Ta XC OMEepauysi OTHOCUTCH K CyMME (COCOMHCHMIO) KOHCTAaHT ~abe™ u “def™. T.e. K pe3ynb
TUpYylouleil KoHcTaHTe "abcde™, nonyyeHHON B pe3y/bTATC COCAMHEHHMs! KOHCTAHT “'abc™ u
“def™, npuBedeHHBIX B CKOGKAX.

CpaBHeHHe CHMBOJIBHBIX CTpOK. CHMBOJIbHbIE CTPOKHM (KOHCTaHTBI M Tepe-
MEHHbIE) MOTyT MOABEPraThCsl ONEpaLusaM cpaBHeHus. IIpuMepsl Takux ome-
pamit:

Onepauus Mpumep KommenTapmit
= AS =B$ IlepeMenHasi A$ paBHa nepemMeHHo#t B$
< A$ <B$ lMepemenHast A$ MeHblue nepemenHoit B$
> A$> B$ Mepemennast A$ Gonkue nepemenHoii BS
>=, => A$>=B$ IMepemeHHass A$ Gonblile WM paBHa nepe-
MeHHO# BS
<=.=<L "~ A$=BS$ Iepemennass A$ MeHbllie WM paBHa nepe-
MeHHO#t B$
<>.>< A$><BS$ lNepemennass A$ He paBHa NepeMeHHOM B$

PaBeHCTBO MOHMMaeTCs B CMbIC/Ie TTOJTHOTO COBNAACHUs CTpoK. [IpousBopur-
CAl CpaBHEHHE He CaMMX CHMBOJIbHBIX MepeMEeHHbIX, a KOJOB HX CHMBOJIOB, OHO
MOXeT BBINOJIHATBCA Pa3NUuHbIM cnocobom. Y Hexoropbix [I9BM cpaBHeHue
NPOU3BOIUTCA TOJIBKO MO KOJAaM NEpPBBIX CUMBOJIOB Kaxmoi crpoku. ITpu pac-
MOJIOXEHUH JIaTHHCKUX OykB B andasurHoM nopsaaxe xopsl ASCII unyT B BO3-
pacrawomeM nopsgke. [ostomy "A” < ”B”, "B”<”’C” u 1.A. B xomax KOU-7
u KOU-8 nopspnok kopoB pycckux GykB He COBHapaeT ¢ MX alaBUTHBIM IO-
paaioM. Ilo3aToMy, NpUMeHAs CTPOKH C PYCCKHMMH OyKBaMH B OTepalMAX CpaB-
HEHHs, HYXKHO YUMTBIBaTh MX KO/bI, a He aihpaBUTHOE pacnoioxkenue. B Hekoto-
pbix [13BM BhInONHsAETCA CpaBHEHHE MHOTOCHMBOJIBHBIX CTPOK MO CyMMe KO-
IOB CIPOK, KOTOPBIE BBIUMCIIAIOTCS [JIA CHMBOJIOB CJIEBa HAaNpaBoO, KOPOTKas
CTpOKa JONONHAETCA Npobenamu.

Oneparopsi IF, THEN v ux momidukaropsi. COBMECTHO ¢ CHMBOJIbHBIMH
crpokamu u onepammamu cpasrenHusn (OC) npumensiorca onepatopsl IF, THEN
U ux moguduxaroper (M) :

foct) 0C2)
[HC] IF STRI 1Ml ? STR2 {M2 ? THEN HWuctpyximm

Hanpimep, npu BBINOJTHEHHH CTPOK MPOrPaMMBI

109 IF A$ AND B$ =C$ THEN PRINT “’C$="; C$:STOP
119 PRINT "END”

HHOMIMPYETCA CUMBOJIbHOE 3Hauenue C$, ecim A$ u B$ pasubi C$, unaue Gy-
net BbigaHa ctpoka END. [pumensiorcs Monuduxaropst AND () , NOT (uer),
OR (wnu) u gp.

105



YcnoBHsie nepexoast. CHMBOJIbHBIE CTPOKH MOTYT BXOOHMTb B COCTaB YCJIOB-
HbIX MEPEXOIOB

foci) foc2]
[HC] IF STRI 1Ml STR2 2M2 (" THEN [GOTO] HC1
rae HC1 — Homep CTpOkH, MO KOTOPOMY MPOUCXOOMT mepexon. Tak, Bbimoin-
HeHHe ¢parMeHTa NporpaMmbl

100 IIF AS=C$ AND B$=C$ THEN GOTO 120

119 PRINT " ™ : STOP

120 PRINT “C$="; C$
ecii A$ n B$ pasubi C$, maer pe3ynbraT, aHaNIOTHYHBIH NIPUBENCHHOMY BbIllIE,
HO 3a cYeT yCIIOBHOTO nepexopa K crpoke 120.

Onepauun cpaBHeHMsi B apu()MeTHUECKUX BHIpaXeHMsIX. B HekoTOpBIX Bep-
cuax Beiicuka (Hanpumep, [I9BM ZX-Spectrum) onepauuu cpaBHeHHs 11006010
BHa KOHCTaHT U NMePEeMEHHBIX MOTyT B KauecTBe (yHKIMH BXOOUTb B COCTAaB
apudmMeTHUeCKUX BbpIpakeHui. Eciin onepaiys cpaBHeHMsl HCTHHHA, TO BbIpaxe-
HHMe B ckoOKax ¢ Takoii onepauueil MpMHMMaeT 3HaueHHe 1, eciu JoxHO, 10 0.
Hanpumep, ecniu A$ =”A” u B$="B”, 10 (A$=B$)=0,a (A$<>B$) =1,
TaK Kak B I€PBOM Cilyvae ycnosue (=) He Bbinonusercsa ("A’”#7B”’), a Bo BTO-
pom Boinonusercs (CA”#7B” wiu "A” < >”B”). Ananoruuno PRINT (X = 2)
nmaet 3HaueHre O npu n06oM X, KpoMe 2, B ocieHeM ciyuae nonydaem 1. B no-
HOOGHBIX BBIPOXEHHAX MOTYT HCNONb30BaThest Mogudukatopst AND, OR u NOT.
Hanpumep, B nporpamme

19 LET A$ ="CTAPT": LET B$ ="CTAPT”
20 INPUT X$

30 LET Y=(X$=A$ AND X$=BS$)

49 IF Y=1 THEN PRINT “CTAPT”

59 PRINT "HET CTAPTA™: GOTO 20

Y =1 105IbKO B TOM Clyuae, ecjiu BBEIEHO CMMBOJIbHOE 3HaueHue X$ = "CTAPT”
(cm. ctpoky 30). B 3tom cnyuae (cTpoka 40) UHOMUMpYETCA cOOOIeHHe
CTAPT. Ecnu BBecTu npyroe 3Hauenue X$, 6yleT MHIMUMPOBAThCsl cOOOLICHHE
HET CTAPTA.

B pacumpennbix Bepcusx Beiicuka umeeTcsi psij [OMONHHTENbHBIX OMEPATO-
POB [1st paGOThI C CHMBOJIBHBIMH NepeMeHHbIMH . Hike omMcaHb 3T onepaTopsl
(Bepcus Beta-BASIC=3.0).

Oneparop ALTER (3amena) , 3amicbiBaeMblii B Bue

ALTER ”Cnoso 1” TO Cnoso 2”
obecnieunBaeT 3amMeHy cJloBa ] Ha CJIOBO 2 mo Bceit nmporpamme. Beenem, k npu-
MepYy, CTPOKY

19 LET A$="CTAPT”
4 [ajiee B HEMOCPENCTBEHHOM peXXHMe HCTIONIHUM KOMaHIy

ALTER ”CTAPT” TO "OUHUII”
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Ecnu temeps xomainoit LIST 19 BriBectd cTpoxy 10, OHa HHAMUMPYETCA B BUE
19 LET A$="0OUHHLI™
AHaJIOTHYHO, OnepaTop
ALTER Uma 1 TO Ums 2

obecrneuMBaeT MO BCEH MpOrpamMMe 3aMeHYy UMEHH NMepeMeHHOH | uMeHeM Iepe-
MeHHOH 2. Hanpumep, naB komanay

ALTER A$ TO B$
noJjiyuM cTpoky 10 B Bupe
10 LET B$="0OUHULI"

Komanny ALTER MoXHO HCIIONb30BaTh M 1Sl CTUPaHMS CMMBOJIBHOM Tepe-
MeHHoi. Tak, komaHga

ALTER "OUHUII” TO > 7
MeHsieT cTpoky 10 Ha
10 LET B$=" "

Tenepr mepemenHas B$ craHoBHMTCS mycToit (eCiM MeXOy KaBbIYKaMH HET
npobena) .
Komanpa xonuposauust COPY B Buze

COPY Uma 1 TO Ums 2

3aHOCUT KOIIMI0 CHMBOJIBHOTO 3HAUEHHA NEPEMEHHOW ¢ UMEHEM 1 B CHMBOJIb-
HOe 3HaueHHE MEepPEeMEHHOH ¢ UMeHeM 2, COXpaHss 3HaueHHe nocienHei. Tak,
ecd A$ =”CTAPT” u B$ = "OMHUII”, o komanga COPY A$ TO B$ mens-
eT 3HaueHue nepeMenHoit B$ wa "CTAPTOUHMUIIL”. TIpu sTOM 3HaueHue A$ =
="CTAPT” He MeHsETCA.

JIInst BKIIOUEHMs B MEPEMEHHYI0 ¢ MMeHeM 2 YacTH 3HakoB (OT m Oo n) me-
PEMEHHOM ¢ UMeHeM 1 MOXHO HCIOJIb30BaTh U TaKylo (popmMy Oleparopa KO-
POBaHMA:

COPY lmsa 1 [([m] TO [n])] TO Ums 2

C CHMBOJIBHBIMH NEPEMEHHBIMU MOXXHO NIPUMEHSATH U ONEPaTop MEePBOro NMpH-
cBauBaiusg DEFAULT, Hanpumep

DEFAULT A$ ="CTAPT”

B 3TOM cityuae, eciiM paHee nepeMeHHOH A$ HMKaKUX CHMBOJIBHBIX 3HaY€HH He
NPUCBAaNBAJIOCh, MCMOJIHEHME [aHHOW KOMaH[bl 33/1aCT MEepeMeHHOH 3HaueHue
cnoBa CTAPT. Ecnu npucBauBanus ObUIM, TO JaHHash KOMaHIOA UTHOPUPYETCH.

Komanpa ctupanus
DELETE Ums [([m] TO [n])]

YHMYTOXAET B CHMBOJIBHOW IEPEMEHHOM C YKa3aHHbIM MMEHEM CHMBOIIbI, Ha-
uMHasA ¢ TO3ULMK M U KoHuas n. Tak, ecnmn A$ ="CTAPT OMHUII”, To xomaHna
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DELETE A$ (6 TO 11)

ctupaer npoben u coo ®UHUII (A$ =" CTAPT”).
JIMpeKTHBa Pe[laKTHPOBAaHHS CHMBOJIBHON MEPEMEHHOH
EDIT Uma

BHIBOIMT 3HaueHHME MEPEMEHHON C YKa3aHHbIM HMEHEM Ha PENaKTUPOBaHHUE B
cnyxebHylo cTpoky. IIpu 3TOM TekcT (3HaueHMe) ITOH NeEPEMEHHOH MOXHO
pemakTupoBaTh. Il0 OKOHYaHMH DEJAKTHPOBAaHHA NEPEMEHHas IMpHoGpeTaeT
CHMBOJIPHOE 3HaueHMe, CKOPPEKTHPOBaHHOe pefakTopom. Takas BO3MOX-
HOCTb pENaKTUPOBaHUsA OdYeHb yHOOHa NpPU MOCTPOeHMM OaHKOB TEKCTOBBIX
IaHHbIX, CO3IaHMH 3aMHCHbIX KHIKEK M TEKCTOBBIX PeJaKTOPOB.

Ornepatop

GET Ums
IIPUCBAaMBaeT MEPEMEHHOH C yKa3aHHBIM MMEHEM CHMBOJI HKMMaeMOH KIIaBU-
. Tak, Bcero ogHa cTpoka MporpaMmsl

10 GET X$:PRINT X$; : GOTO 19

npu mycke npespaiuaer [I9BM B anator mumryme# MaumMHKu. MoXHO BBOAHMTH
TEKCThI, HOXXMMas COOTBETCTBYWOLMe KnaBuiuM. [Ipu 3TOM HelcTBYyeT cucrema
PeNaKTHPOBaHUsl TeKCTa: KJIaBMIUM 3a60s ¥ npobena, mepemMerleHns mMapkepa
BBepX M BHHM3, BIIPaBO U BJIEBO.

Oneparop
JOIN Ums 1 [([m] TO [n])] TO Umn 2

MOJKJIIOYAET CUMBOJIBHOE 3HaueHUe mepeMeHHOM 1 (HauMHasi ¢ MO3MLMKU /M U KOH-
yasg 1) K CHMBOJBHOMY 3HaueHMI0 NepeMeHHOW ¢ umeHeM 2. Tak, ecmu A$ =
= CTAPT ®UHMLI”, a B$ = ’CTAPT”, 0 komaHza

JOIN A$ (1 TO 6) TO B$

OenaeT 3HAYEHUsA MePEMEHHBIX CIIeyIOLLMMU :
A$ ="OUHHNII” u B$ = "CTAPT ®MHHUIN”

Taxum o6pasom, cnoBo CTAPT ¢ npobenem u3 cMMBOJBHOTO 3HaueHus A$ uc-
ye3aeT M MepexomuT K nepemenHoi B§. OrmeTum, uto komanga JOIN X$ TO Y$
IOenaeT CUMBOJIbHOE 3HaueHUe nepeMmeHHOW X$ 3HaueHHeM nepemMeHHO# Y$, npu
3TOM 3HaueHHe X$ ucuesaer — nepemeHHas X$ Tepser onpenesieHue.

[IpUMEHHUTENBHO K CMMBOJIbHBIM NEPEMEHHBIM [IEHCTBYET M ONEpaTop COPTH-
poBkHU SORT. Tak, no xomauze

SORT Ums [([m] TO [n])]
COPTHUPYIOTCSI CHMBOJIbHbIE 3JIEMEHTBI (OT /71 IO M) MAacCHBa C yKAa3aHHbIM HMe-

HeM B nopsiike ux yObiBaHHA. COPTHPOBKa BeHeTcs MyTeM NMOGHTOBOIO CpaB-
HeHus konoB. Komanga

SORT HUms
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COpTHpYeT BCe neMeHTh MaccuBa. Hanpumep, SORT A$ — coprupylorca ame-
meHTBl MaccuBa A$, SORT B$ (10 TO 20) — anemeHTsr maccuBa B$ ot 10-ro
no 20-i. Jo6aBnenue mocie cnoBa SORT ciosa INVERSE MeHseT nopamok
COPTUPOBKH — OH MAET B HaNpPaBJIIeHUH POCTa KOHOB.

4.5. NPUMEHEHWE CUMBOJbHbLIX NEPEMEHHbLIX ANA
OPrAHU3ALUU AUANOrA C N3IBM

Meton cnosaps. OmHMM H3 METOJOB COKDALIEHHUA [UIMHBI NPOrpaMM siBIIs-
€TCA METO[ CJIOBapsA — BBEAEHHE B MPOTPaMMYy PAIa CHMBOJIBHBIX IIePEMEHHBIX
CO 3HAYEHHUSIMH CTPOK, COOTBETCTBYIOIUMMHU HYXHBIM M YacTO IPHMEHAEMBIM

cioBam. Hampumep, BBof, psina 3HaueHHil mepeMeHHbIX A, B, ..., Z MOXHO BbI-
HOJIHUTDb OOBIYHBIM MY TEM:

19 PRINT "BBEOWUTE 3HAUEHUE A=""; : INPUT A :PRINT A

260 PRINT "BBEOUTE 3HAUEHHUE Z ="; :INPUT Z:PRINT Z

B 3toM cnyuae npupercs 26 pa3 HaGuparb cnoa BBEIUTE 3HAUEHUE. Bonee
pauMoHalbHOM OyIeT mporpaMma

5 LET A$ ="BBEIOUTE 3HAUEHHUE™
10 PRINT A$; "=";:INPUT A: PRINT A

260 PRINT A$; "="; :INPUT Z: PRINT Z

3nech B CTpoke 5 mepemeHHOH A$ IpuaeTcsi CMMBOJIbHOE 3HaueHue ~BBEIIU-
TE 3HAYEHUE”, xotopoe npu paGoTe mporpamMmsl BeiBogutcA 26 pa3. [losto-
MY 3Ta [Iporpamma fnosyuaercs Gonee KOMNaKTHOM.

Meron BonpocoB H oTBeToB. [Ipy HCNONB30BaHWM CHMBOJIBHBIX MEPEeMEHHBIX
ITOT METOJ, ABJIsAETCA HaubGosiee ynauHoi hopMoit opraHusaimu suanora ¢ [I9BM.
Hanpumep, npu BINOJTHEHUH ClleAyIOLIEi MPOrPaMMbl:

19 INPUT "BBEIUTE X=",X

20 INPUT "YKAXWTE, UTO BbIUMCIISETCS : SQR, EXP, LOG?,” A$
30 IIF AS="SQR" THEN PRINT SQR(X): GOTO 1¢

40 1I' A$="LXP” THEN PRINT EXP(X): GOTO 10

50 IF A$="LOG™ THEN PRINT LOG(X): GOTO 10

60 GOTO 20

MOSIBJIAETCA COOOIIeHUEe
BBEIUTE X =

BBoza X npuBOAMT K HOBOMY COOBLIEHUIO-BONPOCY:
YKAXHUTE, YTO BbIUUCITAETCA: SQR, EXP, LOG?

HonycTum, HyXHO BbinoiHuth Bbiuucienue e* = EXP(X). Torma namo BBec-
1 orBeT EXP. Ilocne atoro nepemenHoit A$ npucBauBaercs CHMBOJIBHOE 3HA:
uenne "EXP” u Gynmer BrmonueHa crpoxa 40 — soiuuciienne EXP(X) c Bbiga-
yell Ha ungukanuio. Jo6oi orBer kpome SQR, EXP u LOG urHopupyercs, uro
Hemnaet Ge3yciioeHbii nepexon B ctpoke 60.
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910T Meron He 06A3aTeNBHO TpeGyeT MPUMEHEHWS CHMBOJIBHBIX [EPeMeH-
HBIX. Boree Toro, pacumpenue quanora jenaer MX NPUMEHEHHE MPOCTO Heya06-
HbiM. Hanpumep, nomnbsosatens pewmn ykasate onepammu Gonmee nompoGHO:

1 BbiYMCJIEHUE KBAIIPATHOT'O KOPH#A
2 BBIYMCIIEHUE 3KCIIOHEHTLI
3 BbIYMCJIEHUE HATYPAJIbHOT'O JIOTAPUDMA

OueBnpiHO, YTO BBOJ TaKMX [UIMHHBIX OTBETOB KpaiiHe HeynoGen. Jlyumre Boc-
TN0J1b30BaTHCA METOAOM 3aJlaHMA KOJOB, KaK B CJIEAYOLIEH IIPOrpaMme:

19 INPUT "BBEIWUTE X=", X

20 PRINT “BbIYMCJIEHUE KBAIPATHOT'O KOPHS — KO 1"

39 PRINT "BbIYUCJIEHUE 3KCIIOHEHTBI - KO 2”

49 PRINT “BbIYMCJIEHME HATYPAJIbLHOI'O JIOTAPUOMA — KOJ 3”
5¢ PRINT "BBEIOMTE KOLI”; : INPUT C:PRINT C

60 II' C=1 THEN PRINT SQR(X): GOTO 19

790 IF C=2 THEN PRINT EXP(X): GOTO 19

80 IF C=3 THEN PRINT LOG(X): GOTO 19

99 GOTO 29

JTOT npumep NpHBeNeH JIMIUb KAK aIbTEPHATHBA K NMPUMEHEHHIO CHMBOJIb-
HBbIX NepeMeHHpIX. Ecin wicno onepaimii, BHIMOJMHAEMBIX IPOrPaMMON, BEITMKO
(Hampumep, BBIMMCIIACTCA MHOTO PasfIMUHBIX GYHKIMIA) , TO UMCIIOBOE KOIUPO-
BaHME CTaHOBMTCHA MeHee y[HoOHBIM, 4eM CHMBOIIbHOE. Pazymeercs, MeTon BoI-
POCOB U OTBETOB JIEFKO PAacCIpOCTPAHMTb M Ha NPOTrPaMMbl, OPHEHTHPOBAHHbIE
Ha 3afaud He BBIYMCIIMTEIBHOTO XapaKTepa, HallpMMep pa3ragka KpPOCCBOPIOB
UT.O.

Meton cootBercrBusi. OqHOM CHMBOJIBHOH MEPEMEHHOH MOXHO MOCTaBHTh
B IIPAMOE COOTBETCTBHE ApYyrylo (WIM TpyNNy APYTMX IEPeMEHHbIX). ITOT
MeTOf oueHb ymoOeH INpU COCTaBIeHMM CIIOBapedl [Uisl MEPEBOHa M3 OJHOTO
A3BIKA Ha JIpYroM, 3alIUCHBIX KHIDKEK, TeledOHHbIX CIIPaBOYHMKOB U T.J. B ka-
uecTBe MPUMEpa PacCMOTPMM MPOCTEHILYI0 NPOrpaMMy-CJIOBaph I IepeBofia
C aHTJIMACKOTO A3bIKa HA PYCCKHIA:

109 INPUT X$

191 IF X$="START” THEN PRINT "CTAPT”: GOTO 109

192 IF X$="FINISH” THEN PRINT "®HHHLI" : GOTO 100

193 IF X$="ABYSS” THEN PRINT “"BE3IHA, [IPONACTb,

MYYHUHA™: GOTO 199

PaGora a3Toif mporpamMmsbl CTOJIb OYeBMOHA, 4TO He TpebGyeT 0cOGBIX MOsicHe-
Huid. OHa ynoGHa s HeGomblIMX COBapeil WM ’3amMCHBIX KHmkek . Ecru
KIIIOUEBBIX CJIOB HECKOJIbKO COTEH U Goriee, OTBET OyaeT BhigaBaTbCs C 3aMETHOH
3afepxKoii. JIBe pexomeHgauMu moMmoryr cospaBaTe Gosee 3¢ dekTUBHBIE CIIO-
BapH: 1) pacnonaraiite HauGojlee 4aCTO BCTpEYaOILMECs CJIOBa B Hayasle Mpo-
rpammel; 2) pa3beiiTe clI0Ba Ha rpyimmbl B nopsaxe aindasura. Torma HeTpyn-
HO OPraHM30BaTh BHauale MOUCK TPYIIBI CJIOB C OOMHAKOBO# nepBoii OykBoii, a
3aTeM B Npefenax IpymIbl Hy>KHOe CIIOBO.
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Fnasa b
NMPOrPAMMUPOBAHUE NPAOUKU U 3BYKOBbIX 3OOEKTOB

5.1. SAOAHUE MN’PAOUYECKUX N TEKCTOBbIX CTPAHUL,
(AUPEKTUBLI GR, MGR, TEXT)

CTpanuyeii Ha3bIBAeTCA OOMH Kafip M300pakeHHs, MONyYaeMOro Ha 3KpaHe
mycruiess. CTpaHHIb! MOTYT GbITh TpeX BHOOB: rpaduuecKue, TEKCTOBbIE U CMe-
ILIAHHBIE — COfiePXKalMe U rpaduKy, U Pa3IHUHbIE TEKCTHI.

Wndopmanus, otobpakaeMast Ha CTpaHHlE, XPaHUTCA B ONEPaTUBHOM 3amo-
muHaoweM ycrpoictBe (O3Y) TMIBM. Kaxpas Touka uepHo-Genoro usobpa-
JKEHMsl 3ajaeTcAd CBOMM afpecoM, XpaHsaummcs B O3Y. B cnemmanbHoill Aueiike
O3Y xpaHATCcA TakXe KOabl — JioruueckHid 0, eCliM TOUKa moraileHa, u 1, ecnu
OHa BBIBOOMTCA Ha MHAMKaIMio. B obiem ciiyuae Heo6XOMMMO XPaHUTh HOMOJ-
HUTEJIbHYI0 HHGOPMALMIO O 1IBETEe U APKOCTH TOYKH, PEXKMME € MUTAHHUA U T. .
B pesynsrate Bcsi 31a MHGOpMauus GymeT 3aHMMaTh yXe HeCKoNIbKO sueexk O3Y
U notpedyercsa Gospluas NaMsATh.

Cospemennbie IJIT no3BonsAT GopMHPOBATH H306PaXeHHs, COMEPXKALLIE IO
1000X1000 Touex. OmHaKo B 3TOM Cllyuae 3aTpaThl MAMSTH MOTYT OKa3aThCs
upe3MepHbIMH, 0co6eHHO Wis [IIBM ¢ yMepeHHO# CTOMMOCTBIO.

Paspewaroweii cnocobrocreio (paspewieneM) epaguxu TIIBM HasbiBaioT
UHCIIO 3JIEMEHTAPHBIX [PapUUECKHX IEMEHTOB (TOYEK) MO TOPM3OHTATH H
BEPTHKAITH 9KPaHa AUCIUIEs.

Tunossre 3arpathl mamatH (emxoctd O3Y) wis rpadMKH ¢ 3a1aHHBIM pa3-
pelleHHeM:

Uncs10 371eMeHTOB Emkocts O3V,
Yucno uBeToB Koaiir
rpadgnyecKux TeKCTOBBIX

2 640%256 32x80 20

4 320%256 32x40 20

16 256x160 32x20 20

8 256x176 32x22 16

2 - 25x80 16

2 320%256 32x40 10

4 256X160 32%x20 10
16 (2) 40%24 (80x72) 24x40 2

2 - 25%40 1

ITockonbky emxocts O3Y IIIBM orpanuuena (16—64 K6aiir) , 10 rpaduuec-
KHe H300paxeHns GOPMHUPYIOTCS H3 YKPYIHEHHBIX JIEMEHTAPHBIX TIEMEHTOB —
mHKcenel. ITukceas — 310 OGBIMHO MPAMOYTOMBHUK WIH KBaJpaT, COepXKaLLHil
HECKOJIBKO TOuek, co3fgaBaempiX IJIT oucwies [13BM.
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Cps3p pasperuaniueit cnoco6rocTu [TIBM ¢ uncniom Touek B MUKCENe Xapak-
TEPU3YETCA CIEAYIIIMMHU TUIIOBBIMU JAHHBIMU |

Paspewaiomas Uuco ToYeK B .
CrocoBHOCTL MKCene Yucno nuKcenen B Kaape
rpaduxn
Huskas 4x4 64X64
3x4 80x72
CpenHsis 2%2 128x128
Bricokasi 1x1 256%256
1X1 512x512
CBepxBbICOKas 1x1 1024x1024

3apanne rpaduueckoit crpaimusl. Y HexoTopnix [I9BM (Arat, Apple-II) me-
pexof B peskxMM rpadukH TpedyeT crnenyaibHOTO 3afaHus rpadUuecKuX CTPAHHIL.
Jns 3TOrO CIy)KaT ONepaTopsl:

GR=0(2<a<31) - 3amaHue rpadUuecKOi CTpPaHMILbI HU3KOTO pa3peLIeHHs
(64X64),
MGR =a(1 <a<7) — 3amaHMe rpa¢puueCKON CTPAHHULBI CPEIHETrO pa3pelleHUs
(128X128),
HGR=a(1<a<7) — 3amanue rpapuueckoll CTpaHHIBl BHICOKOTO pa3pelLleHHs
(256X256).
3ananue TeKcroBo# cTpanuubl. Y GonpumuciBa [T9BM TexcroBas cTpaHuua
ocobo He 3amaercs. OHa XapakTepU3yeTCsl YHUCIOM 3HAKOMeCT mXn, rae m —
UUCIIO CTPOK M N — WHCIIO 3HaKOB B CTpoKe (uucio cronbuos) . Tekcrosas crpa-
HMla pa3mepa 22X32 nokasana Ha puc. 5.1. Ognaxo y [I3BM c paspenbHbiM
¢dopmMHupoBaHueM rpadpuUeCKHUX U TEKCTOBBIX CTPAHMIL ITOCIIEHME 3aMAK0TCA Clie-
UMATLHBIMH ONIEPaTOpaMHU, HalpUMep

TEXT=a(2<a<31)

II€ @ — KOHCTaHTa, NMEepeMeHHas WIM apudpMerHueckoe BbipaxkeHue. Takue
[T3BM mno3BonsoT GbICTPO MEHATh CTPAHMIIBI ¢ PAa3JIMUHbIMH TEKCTAMH M Ipa-
uxamu.

3agaHue rpadpuuecKUX M TeKCTOBBIX CTPaHUI O3HAuYaeT M3bATHE NMAMATH MOL
HMX M yMeHbIlIeHHe ocTtaBlueiica emkoctu O3Y, HOCTynHOM MoIb30BaTeNo Mis
Opyrux HyxA. [l03TOMy 3HaueHUA @ OrpaHHYEHBI.

3apaHHe cMemIaHHBIX CTPaHMLU. BoJbIIMHCTBO coBpeMenHbix [19BM nospons-
eT popMUpPOBATh CMELIaHHbIE CTPAHMIBI C JIIOGBIM BHOOM MHpOPMalMK Ha HUX.
Yacto 3agaeTcst OOHAa CMeLLaHHAasg CTPaHULA Y IO Hee OTBOOMTCS CIleUMalbHas
obnacts O3Y (O3Y skpaHa wiy gucmiess). Jta obnacts ABIAETCA agpecye-
MOH — I0JIb30BaTelb, YKa3aB ee ajipec, 3aHOCHT B HYXHYI0 fAueilKy UHpOpMa-
M0 O 3Hake, oTo6paxkaeMOM B 3alaHHOM 3HaKOMecTe, WIHM O MUKcesne rpadu-
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88>REM BbIHUCAEHWE ONMHKUMM STN(X

89 LET X1=X LET SI=X LET «Zz=

XeX) /2 LET I=0Q
90 LET I=I+1 LET X2=(I+I+D)

T X2=X2%X2

Q1 LET X1=((I+I-1) #X3+X1)1xI
2 LET SI=SI+X1l. IF ABS X1
THEN GO TO 8190

1=
g . g : X=X
I
=]

G -
S PRINT S *,95I PRUSE
GO TO 8194

R T e Ll el A e o

S
)

3
3
[
3
3
3
8
e
8
]

TEKCTOBRA CTPRHMMR 22 CTPOKMN W
32 CTOABUR" ¢

Puc. 5.1

yeckoro u3obpaxxeHusa. B Heil xxe XpaHuTca uHbOPMalUUs O Pa3JIMUHBIX CBETO-
BbIX U 1IBETOBBIX 3 exTax (arpubyThl rpadukh) .

I'paduueckue 3meMeHTBI CIIOXHBIX H300paxeHU#, GopMUPyEMBIe B MAaTPUIE
(o6biuHo 8X8 mmKceneit) 3HAKOMeECTa Ha3bIBAaT epagiemamu. BuiBop rpadpem
NPOM3BOAUTCA TOYHO TaK >K€, KaK M M06bIX andaBUTHO-UM(POBBIX 3HAKOB.
Coenunas pasnmuunble rpademsl APYT ¢ [APYTOM, MOXXHO CO3[1aBaTh CJIOXKHBIE,
B TOM UHMCJIe JMHAMHUYECKHUE, U300paKeHHsi ¢ BBHICOKOH pa3peluarolieii crnocob-
HOCTBIO TIPY MAaNTbIX 3aTparax eMkoctd O3Y (camu rpademst xpaustcs B [13Y).

IIpumepom 3¢ deKTUBHOrO HCMONb30BaHUA rpadeM ABISIETCS [OMALIHASA
[I3BM Aquarius ¢upmer Mattel Electronic (Foukonr), B II13Y xoTopo# Xpa-
HuTca okosto 200 rpadem. B ux wicne reomerpuueckue GUrypbl, Yacti GUrypbl
YEJIOBEYKOB, OYEPTaHUA CaMOJIETOB, PaKeT, JIa3epPHbIX YCTAHOBOK M T.H. B Mart-
puue skpaHa 24X40 nmomewaerca 960 rpadem. IlockonbKy kaxpas uMeeT
8X8 anmeMeHTOB, TO pa3pelanIuas cOCOGHOCTh PHCYHKOB mocturaer 192X320
anemMeHTOB. PasyMeercs, npu 310M HaGOp PUCYHKOB OFpaHMYeH MMEILIUMMCSH
rpadeMamu. OpHako npu OONBLIOM HMX wMClie 3TOT HaGop BechbMa OOLIMpEH.

Y psapa I19BM npepycMatpuBaeTcsi HeCKOJIbKO pexxMMOB (Mop) orobpaxe-
HHA MHGOPMALMHU Ha 3KpaHe AucIUless. MOl BBOIATCS C MOMOILIBIO ONEPATOPOB
MODE N umu SCREEN N, rue N — Homep monpl. Tak, y TIIBM MSX snoHckoi
¢upmer fImaxa’ oneparop SCREEN N BBoauT 4 Moppi:

N =0: orobpaxeHue CTaHIAPTHBIX TeKCTOB B BHAE 24 cTpok no 40 3HakoB B
KaX[IOi CTPOKE C OOHUM LIBETOM BCeX 3HAKOB U 3HAKOMECT;
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N=1: otobpaxenue TeKcToB B BHe 32 cTpok Nno 40 3HaKOB B KaXI0H CTPOKe
C pa3ieNibHOH YCTAHOBKOH LIBETOB KaXIOTO 3HAKA M KAKIOTO 3HAKO-
MecTa, B 9TOH MoJle rpadrKa TaK>Ke He BbIBOJIMTCS,

N=2: rpapuka BbicOKOTO pa3pelenusi (256X192 351eMeHTOB) ¢ yCTaHOBKOMH
OIIHOTO LBETa VTS KaKOOTO dleMeHTa (MUKcenss) M obuwero ¢oHa
IkpaHa; touka (0, 0) pacronoxeHa B JIEBOM BepPXHEM yIJly JKpPaHa;

N=3: rpa¢puka HM3KOTO paspeiteHns (64X48 3neMEeHTOB), HO C YCTaHOBKOH
moboro u3 16 uBEeTOB IJiA KaXIOro 3JIEMEHTa M €ro 3HaKoMecTa
(BKxJTI0uas u3o6paxenus rpadem) .

Bo muorux I9BM (manpumep, MSX wiu ZX-Spectrum) mnpemycMOTpeHa
BO3MOXHOCTb CO3J1aHHs1 GONBIIOTO WiCIIa rpadem noib3oBareneM. ITO MO3BOJIA-
€T co3[1aBaTh CJIOXKHbIe OOyualole U UTPOBbIE MPOrPAMMBI, MAlIMHHbIE HUITb-
MBI C ABHXXYIIMMHUCS 0GbEKTaMH, COCTABJIEHHBIMHU U3 rpadem.

5.2. 3AAAHUE UBETA (ONEPATOPbI COLOR, INK, PAPER,
BORDER, BRIGHT, FLASH, OVER, NORMAL, INVERSE)

B obmem cnyuae ¢opmupyemMoe Ha IKpaHe OucCIUlest u3oOpaxkeHue copep-
XHT pabouee OKHO (COGC1BEHHO CTPaHULLY ) H ee OKaiiMIIeHue-GopIiop.

LiBeTtHas rpaduka BO3MOXHa TOJILKO B TOM cnyuvae, ecnu B [19BM umeer-
CA apanTep LBETHOM rpadukH M LBETHOM TeleBH30p paboTaeT B TOM XXe CUC-
TEME Mepeauu LBETHOro u3obpaxenus, uro u agantep [13BM. B mpoTuHOM
Cllyuyae LBeTa He BOCIPHHHMMANOTCA, HO OydyT BBIMJIALETh KaK rpajaldu sIpKoOC-
TH (310 caMo 1o cebGe TakXKe MOIe3HO, MOO pacUMpPsieT BO3MOXHOCTH CO3[IaHHsA
uepHO-GenbiX M300paXkeHuid, fenas ux nojyToHoBbiMu) . Ha puc. 5.2 moka3sano,
KaK BBIIJIAIUT M300paXeHHe, CHATOE C 3KpPaHa YepHO-Genoro TejeBH30Opa CHC-
tembl SECAM, nopxmouennoro k apantepy [19BM c cuctemoii PAL. Tor xe
pe3ynbrar Oynert, ecnu [IIBM ¢ apantepom cuctemst SECAM (npunsrta 8 CCCP)
HOAKJIIOUHTD K YepHO-GENioMy TelleBH30pY.

LBet nioGoit ToukH, cTpaHuiBl Wik 6opmiopa 3apaloT Kogom usera C (oT cro-
Ba coiour — uger) . Tak, ps [I3BM IBM PC 311 konpt criepytoume [6] :

Konm LiBeT Kon LiBeT Kon LBer
0 Yeprblit 5 [y pny pHbiit 10 CBeTno-3eneHpIi
1 Cuuuit 6 KopuuHeB biit 11 CBeT/10-6GHpI030B bIi
2 3eneHplii 7 Benwiit 12 CBeT/10-K pacHblit
3 Bupro3oBwiit 8 Cepblii 13 CBemno-y piy pHbii
4 KpacHplit 9 CBeTno-cuini 14 Kentorit
15 SpKo-cuuuii

Jnsa I19BM, umeromux 8 1BETOB, HCIONIB3YIOTCH KOJIbI:
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Kou Arat ZX-Spectrum Kom | Arar ZX-Spectrum
0 YepHblit Yepuiblit 4 Cunut 3eneHpH

1 Kpachblit CuHuM S DuoneToBbIi lony6oit

2 | 3ciIcHbIN Kpachbrit 6 Tony6oit XKentoi

3 Kentbiit DUOoNETOBBIH 7 Benblit Benbiit

L

Kax BHIHO M3 MpUBeIEHHbIX [JaHHbBIX, 1[BeTa, KpoMe uepHoro (kxon 0) u Ge-
noro (xop 7), pasusix [T9BM kopmupyiorcs pasnuunbimMu kopamu C. ITo cremy-

€T MMETb B BUAY NpH TMepPEBOe NPOrpaMM LBETHOH rpaduKH ¢ OXHON BEPCHH
b eiicuka Ha gpyryo.

OcHoBHbIe onepaTopbl 3apaHus uBera. Haubonee pacnmpoctpaHeHHBIM onepa-
TOpoM 3afaHus uBera ABisercs oneparop COLOR C. Liper 3amaercs BBOAOM KO-
na C. Bonee THOKYI0 KOHCTPYKLHMIO 3TOrO omneparopa umeeT Bepcus Beiicuka
Microsoft-83, npumeHsemas B MpoKopacnpoctpaHeHHbix [I9BM MSX [24]:

COLOR (73, C¢ [, Cg]

3pmeck C3 — xop uera 31aka; (- — KOJI BeTa CTPaHUIH (3HakomecTa); Cp —

BOPAKP

Puc. 5.2

ti¢<= KYPCOP
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Kop, uBeTa okaiimuenusa (6Goparopa) akpaHa. Y 3toit [I9BM koppr 16 useToB
OT/IMYAIOTCS OT NPUBEAEHHBIX BbIlIe 1s Bepcuu beiicuxa IBM PC:

—
Kopg LiBeT Kon |LBet Kopn LiBeT

1 i UYepHbIit 6 K priy uH b1t 11 KenToiit

2 l 3eneHbrit 7 Bupio30BbIit 12 TeMHo-3eneHbI}
3 | CBemio-3eIeHbIH 8 KpacHsiit 13 BrienHO-TIMNIOBBIA
4 Tony6oit 9 OpaHXeBblii 14 Cepplit

5 HeGecHbrit | 10 TeMHO-KeNIThIA 15 bensrit

>

Kon O maer “mpo3pauHblii” UBET, T.€. 3HAK 3aKPallMBAETCA LBETOM 3HAKO-
mecrta. Y [I3BM MSX ¢ momouisio onepatopa SCREEN N MoxHO 3amaBath pas-
JIMYHBIE PEXHMbI OTOGpaxkeHus uBeTHON rpadpuxu (Mompr) . OHM yCTaHaBJIMBa-
1otcs 3HauenneM NV (0, 1, 2 wn 3) .

Y maccosoit [I9BM ZX-Spectrum umeroTcsi cleqyolHe ONepaToppl 3afJaHust
1[BETOBbIX 3¢ PEKTOB:

INK C (ink — uepHuia) — LBET 3HaKa;

PAPER C (paper — crpaHuMua) — LIBET 3HAKOMeECTa WM BCEro MOJIA JKpaHa;

BORDER C (border — 6opaiop Wi OKailMJIeHHe) — LIBET OKaiMJIEHHA IKPaHa;

FLASH K (flash — menbkath) — MepuaHue cuMBOJIOB npi K'=1 (HOpMasbHbIA
pexum npu K=0);

OVER K (over — moKpsIBaTh) — MOKPBITHE CTapOro M300paXkeHHs HOBBIM, HE
cruparoiee nepsoe npu K =1 (npu K'=0 HOPMaIbHBIH PEXHM) ;

INVERSE K (inverse — HHBepTHpOBaHHEe) — WHBEPTHPOBaHHME lIBETa 3HAKO-

MecTa ¥ 3Haka ipd K= 1 (pu K =0 HOPMaIbHbIii PEXHUM) ;

BRIGHT K — ynpasnenue sipkoctbio (K'=1 — moBblieHHas apkoctb, K=0 —

00brunasn) .
3necs C — xop, usera ot 0 mo 9. Kop C'=8 o3HauaeT coxpaHeHHe BBEOEHHOM LiBe-

T0BOM GyHKuMH, C=9 — 3ameHy uBera (npu C'=0, 1, 2, 3 uBeT cTaHeT uep-

HpiM mipu C=4, 5, 6, 7 — Genbim) . HopmanbHo ycranaBnuBatorcss INK O,

PAPER 7 u BORDER 7 — temHble 3Haku Ha Genom ¢oHe.

YKa3aHHbIe OnepaTopsl MOryT ObiTh Mopudukaropamu. Hanpumep, B npen-
noxennu PRINT INK 2; FLASH 1; "COLOR”: PRINT "HELLO” INK 2 (xpac-
Heiit uBer) U1 FLASH 1 (mepuanue) otHocsaTcs Toibko k crmoBy "COLOR™.
Liset cnosa HELLO 6yneTt TeM, KOTOpBIH GBI YCTaHOBIIEH paHee.

B II3BM “Arar” onepatop INVERSE wucnosns3yercss mis HHBepTUpPOBaHUA
BeTa 3HakoMecTa. OHaKO BO3BPAT K HOPMAIIBHOMY OTOGPaKeHHI0 3HAKOMECTa
ocyumectBnsercsa oneparopom NORMAL.

Cucremnbie ¢pyHkuuu 3amanus usera. Hexortopeie [I9BM pgomyckaroT 3ama-
HHe lBeTa MPOM3BOJBLHOrO NMKCENsA MATpHULibl JKPaHa MIH 3HAKOMECTA C Io-
MOIIbI0 CHEUHATbHBIX CHCTEMHbIX (yHKumii. Bonee toro, y mpocteix [I9BM
3TO HEpeNKO eOMHCTBEHHasA BO3MOXHOCTb 3alanus useta. Hanpumep, y II9BM
Aquarius nBer moGOro CMMBOJNA U LBET 3HAKOMeCTa, B KOTOPOM OH paclojia-
raercs, 3aflaeTCsi OIEPATOPOM afipecallMd B COOTBETCTBYyWoIylo sueiky O3Y —
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POKE. 3xpan [I19BM Aquarius pa36ut Ha 24 ctpoku # 40 cTon610B, 3aHUMAI0-
umx 960 siueex O3Y, HaumHasa ¢ agpeca 12328. Jlnsa BrIBoja 3HaKa C 3aAaHHBIM
KOJIOM B HY>XKHO€ 3HAKOMECTO UCIIOJIb3YETCs ONepaTop

POKE N, Kop,

roe N=12328+R#*40+C; 12328 — HauanbHbi#i agpec nmosuuuu B O3Y; R —
HoMmep ctpokd (row); C — Homep cronGua (coiumn). Hampumep, xomanpa

POKE 12328, 154

BbiBoguT Ha mosuiMio (0,0) rpademMy-—cuiydT camoleTa, JIETALIETO CleBa
HamnpaBo.

Matpuua UBETOB 3HAKOMeECT TaKe MMeeT pa3mep 24X40 u 3anumaer 960
sueek O3Y, HO Opyrux, HauuHas ¢ appeca 13352, liBera 3HakoMecTa 1 CUMBO-
* J1a 3a4a10TCS ONepaTopoM

Kon Kon
POKE 13352 |, { uBeta *16 + < 1Bera
CUMBOJIa 3HaKOMeCTa

Hanpumep, xomanga
POKE 13352, p*16+4

BeleT K 3akpacke 3HakoMmecTa (0, 0) romy6bim uBeTtoM (Kof 4) U BbIBE[IEHHOTO
paHee cMMBOJIa uepHbIM LBeToM (Kkop 0) . Takum o6pa3om, 314 ABe GOpPMBI Ome-
paropa POKE MoryT ucnonb3oBarbc coBMectHo. Ecnu B mocnepmneit popme
ONyCTHTh YKa3aHHME HA KOJ I[BeTa 3HAKOMECTa, OH aBTOMaTHuecKu (o yMoJla-
HMI0) 3ajaeTcsi uepHbIM. EciM He ykasaTh Kop 1BeTa CHMBOJIA, OH Oyner mo
YMOJIYaHUIO 3ajiaH CBeTNIo-3eNieHo-ronyopiM. Y TI9BM Aquarius xompl npera
clenyoluye:

Kon LiBeTt Kon | LiBer Kon LiBeT

0 YepHblit 6 CBeTno-3eneHo-rony 6oit 11 TeMHo-rony Go#t
1 KpacHbrit 7 Bensiit 12 CBeTNO-XeNThIA
2 3eneHblit 8 CBeTno-cepblit 13 CBeTJ10-3¢JIeHblif
3 Kentbiit 9 3eneHoBaTo-ronyGoi 14 OpaHxeBblit

4 TonyGoit 10 Bopnosbii 15 TeMHO-cepbiit

R OUOSIECTOB BIR

5.3. NTOCTPOEHUE TOMEK (OMEPATOPbI PSET, PRESET, PLOT,
®YHKLUM POINT U SCRN)
3apnanne KoopauHaT TouykH. Jliobas Touka 3ajjaercs B JeKapTOBOH CHCTeMe
KOOpIMHAT KOOPOMHATAMYU X M ¥. AH&JIOTMYHO 3a7aeTCs TOYKa B CHCTEME KOOD-
OMHAT JKpaHa, MPHYEM X U Y HU3MEPAITCA UMCIIOM TO3UIMIA JKpaHa (OfHa no-
3HIMsA coOTBeTCTBYeT 1 mukcenio) . Pacnonoxenue ycnoBHbix oceit X U Y akpa-
Ha y pasnuunbix [I9BM, Hanpumep “Arat” u ZX-Spectrum, MoxeT GbITh pa3-
TUuHbIM (pHc. 5.3,a u 6) . JIns BbIBOJA TOUYKH Ha CEPeIMHY 3KPaHa K X U Y HYX-
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(0,0) (127,0) (0,175) (255,175)
z Y]

I
2) (127,127) (0,0) 5 (255,0)

Puc. 5.3

y
(0,127)

HO [N0GABUTb 3HAUEHMA Xo U Vo, PaBHbIE 12 U M2, The M U A — YKCTIO MHMKCe-
Jiell Ha TOPU3OHTAIPHON U BEPTUKAIIBHON OCH 3KpaHa.

3apanue uBeTa TOUKM. [IBeT TOUKM MO>ET 3a/1aBaTbCS MpeIBAaPHTEILHO OIle-
paropom COLOR C. Torma Touka MOXET HMEThb ABa COCTOSIHMSA: BBICBEUEHO
(SET) u norameno (RESET). Touka ¢ KOOpAMHATAMM X, } BBICBEUMBAETCA
TIPU UCTIOJTHEHUH OllepaTtopa

[HC] PSET(x,») [.C]
l'anrenue Touku obecrieuBaeTcsa oneparopomM
[HC] PRESET(x, y)

30ech pacTpoBble, T.€. 3aJaBaeMble B BHIE YMCIIa IUKCeJIeH pacTpa 3KpaHa,
KOOPOMHATBI X M ¥ MOTYT ObITh KOHCTAHTaMH, EPEMEHHBIMH MM apudpMeTH-
YeCKMMHU BbIpaXeHUAMH. VX 3HaueHHst MOryT GbITh IPOGHBIMH, B 3TOM Cllyuae
OHU OKPYTJIAIOTCA N0 GIMKAMIIMX LENpIX 3HaueHHMH. 3HAUCHUS X U J He JIOJDKHBI
BBIXOMTS 3a mpemenbl: 0<x<n—1 u 0<y<<m—1. Y HexoTtoppix [IIBM ponyc-
THMbI OTpHMLATEIIbHbIC 3HaueHHsi X U ¥ (OHM BOCIPUHMMAIOTCA MO abCONIOTHO-
My 3HaUeHMIO) .

3ajaHye TOUKH C 3aJaHHBIMA KOODJUHATaMHM OGECTIEUMBAETCHA TAaKXe ONepa-
topoMm PLOT (Touka) :

[HC] PLOT(x, y)
B 3TOM crnyuae ramreHue TOUKM 3afiaeTcs NMOBTOPOM 3TOTO ONEPATOpa C yKasa-
HHeM 06m1ero 1BeTa COOTBETCTBYIOLICH YaCTH IKPaHa.

Hpyro# cnoco6 — 1BeT yKa3blBaeTcst MOAMGHUKATOPOM B COCTaBe OTepaTopa

BbiBoaa ToukH. Hanpumep, y II9BM ZX-Spectrum onepatop PLOT moxer 3a-
naBarscs ¢ Mogubukartopamu M1, M2 u 1. 1. B Buze

[HC] PLOT [MI; M2; ...;]x,y

Momuduxartop INK C 3amaer user touku, PAPER C — uBer 3Hakomecra,
FLASH — muranue u 1. 1.

Mpumeps

PLOT 180, 99 — 3apmaetcsi (Npu IepBOM IlyCKe) YepHas TOUKA ¢ KOOpaHHaTaMu x =180,y =
=90 Ha GenoM ¢oHe 3KpaHa;
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PLOT INK 2; PAPER 4; 180. 90 — 3apmaetcs KpacHasi TOYKa Ha ¢oHe 3eJIeHOTO 3HAKOMec-
Ta ¢ koopauHatamu (180. 90). nmpuyem HBeT 3HAKOMeCTa 3aaeTcs OTHEJIBHO OT obLlero
L[BeTa CTPaHHUILbI;

PAPER 6: PLOT INK 4; FLASH 1: 180. 99 — 3apaercs oGuMil >kenThIif LBET CTPaHHULIbI
(PAPER 6) 1 muraomass (FLASH 1) Touka ¢ koopauHatamu (180. 90) . umelowas 3ete-
Hpid (INK 4) user.

UHorma B KauecTBe MOAMHKATOpa BBOAUTCSH yKa3aHHe O BbicBewrBaHuH (1)
wiy rawenny (0) ToukH:

()]
[HC] PLOTwm; x, y
1

Hanpumep, PLOT 1; 100, 50 BbIBOAMT CBETAILLYIOCS TOUKY C KOOpPIMHATAMH
x=100 u y=50. LIBer TOoukH yka3sbIBaeTcsi npemBapuTensHo. Mopuduxatop 0
03HauaeT, YTO y TOYKH YCTAHABIMBAETCS LBET 3KPaHa M OHa CTAHOBMICS HEBH-
IUMO¥.

Wunnkauus Hamuuust ToukH. Yacto HeoOXOOMMO OMpeneNuTh, UMeeTcs JIH B
3aJaHHOM MeCTe IKpaHa ¢ KOOPOMHATaMH X, } TOYKA, LBET KOTOPOil OT/IHYeH
OT 1iBeTa 3HAKOMECTa, B KOTOPOM OHa Haxomgurca. s 3toro ucnonssyercs
ynxima

[HC] POINT x, y

OHa npuHMMaeT 3HaueHne 1, ecnu Takas Touka uMeercs, u 0, ecniu ee HeT (TOU-
Hee eClIM OHa MMeeT LBeT cTpaHuubl) . Hanpumep, npu BeINOSTHEHHH NPOTPaMMBI

10 PAPER 7:PLOT INK 1; 180,50

20 LET C=POINT 189, 50

30 LET D=POINT 100, 40

49 PRINT ’C="; C,”D="; D
3HaueHe nepemeHHoit C =1 o3HauaeT, uTo TOUKa ¢ KoopauHatamu (180, 50)
€CTh U ee LBET, OTJIYHBIA OT LBEeTa CTpaHuLbl, a nepeMeHHoit D=0, uro Touka ¢
xoopmuHatamu (100, 40) MMeeT UBET CTPaHULDI.

PyHkima uBera ToukH. LIBer m0boii TOUKH 3KpaHa ¢ KOOPAMHATaMH X, Y OI-
penensiercs ¢ NOMOIbI0 GyHKLMH

[HC] SCRN (x,y)
OHa npuHMUMaeT 3HaueHue koma uBera C Wi yKa3aHHO# TOYKM IKPaHa C KOOPAH-
HaTamMH X U y. OObIuHO mpumeHsieTcsa ogHa u3 ¢pyHkimii: mubo POINT, nubo
SCRN, ¢ nomoumpio KOTOPBIX OCYIUECTBIIAETCSH KOHTPOJIb NMOJIOKEHHS TOUEK,
aBTOMAaTHYECKO€ 3aKpallMBaHHe reoMeTpuueckux ¢uryp, puxcauus nonagaHus
TOUEeK B 3aJlaHHYyI0 00nacTh (Hampumep, B Mrpax Ha NMONafaHue CHapsAfaa WiH Iy-
JIM B LEJIb) M T.1.

5.4. NTOCTPOEHUE OTPE3KOB NPAMbIX U AYF (ONEPATOPbI
PLOT-TO, DRAW, LINE)

Ipsamasn nuHuA
y=ax+b (5.1
MoxeT 3afaBatbesi Toukoit (0, b)  yrnosbiM ko3¢dduIneHTOM a =tg o (puc.
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YA Yiz)=az+b
Yy | a=tga
|
pandl
/o ¢z X

Puc. 5.4

5.4,a) . OnHaKo MOCTpOeHKe OTpe3Ka npsiMoil mo (5.1) HeymoGHO, B YaCTHOCTH,
M3-33 HeOGXOAMMOCTH BBIMMCIIEHHs HaKIIOHA 4. [l03TOMy NpUMEeHAI0T IBa OPYTHX
cnocoba.

Mocrpoenne oTpe3ka NMpsMoii Mo OBYM 3aaHHBIM TOuKaM. IlycTh 3ajaHbI
TOUKHM Hauala (X;, ¥;) ¥ KOHUA (X,, V,) orpe3ka (puc. 5.4,6). Torma ypas-
HeHUe NPSAMON, IPOXOMALIEH Uepe3 ITH IBE TOUKH, UMeeT BUJ

X =X Y-

= (5.2)
X2 — X1 Y2 =
WIH
X— Xy
y=y2t+t (2 —y1) ——. (53)
Xq — Xy

Orpe3ok CTpOAT, 3afaBasg X U3 YCIOBUA X; SX S X,. Ilna 310r0 ClyxaT orne-
paTopsi:

[HC] PLOT x;,y: TOx3,y2 [...TOx,, ,]
[HC] PLOTx,,y;:LINEX,,y, [...LINEXx,,»,]

[Ipn OTCYICTBHM BbIpaXEHMs B KBaJIpaTHbIX CKOOKaX CIpaBa ONEPaTopsb!
PLOT — TO u PLOT - LINE o6ecneudBaiT NMOCTpOEHHEe OTPe3Ka MpPAMOM,
NPOXOAAILEH Yepe3 TOUKH (X, ¥1) U (X2, ¥2). Ecnu yka3aHHbie BhIpaKeHUs
HPUCYTCTBYIOT, CTPOMTCS JIOMaHasi JIMHUA: TOUKa (X3, Y,) COENMHAETCH OTpe3-
KOM IIpAMO#i ¢ TOuko# (X3, ¥3), MOCTENHAA C TOUKOH (X4, ¥4) ¥ T.4. Ecin
X, =X; HY, =)y, TO CTPOMTCA 3aMKHyTas (GUTypa — MHOTOYTOJIBHHUK .

INocrpoenne oTpe3ka MpsAMoOH MO OOHOH TOYKE W MpPHPAILEHHSAM KOOPIM-
HaT. OGo3HauuB uepe3 Ax = (X, —Xx;) U Ay= (¥, —y)) TNpUpalIeHHe KOOPIH-
HaT TOUKH (X, ,y2) OTHOCHTENBHO TOUKH (X,);), NOJIyUAM ypaBHEHHE

=y, +hy (5.4)
Y=y, ray A ‘

Takoit cnoco® uMeer cremyoue NMpeMMYILECTBa: MepeMelieHHe BCEro oT-
pe3Ka Ha IVIOCKOCTH 3alaeTcs U3MEHEHHEM KOOpP/IMHAT He OBYX, a TOJIbKO Of-
HOH TOUKH, NpPH BBIYUCIIEHHH Y WA KaXHOro X Tpebyercs mMeHbuie apudpMeTH-
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yecKUX omnepaimMi. ITOT cnocod oObruHO peanusyercs onepatopoM DRAW (13-
HYTB) : '

[HC] PLOTx,,y;: DRAW Axy, Ay, [: DRAW Ax,,Ay;:
...DRAW Ax,, Ay, )]

Ecnu omyctuTh npemioxkeHue, CTosllee B KBaJipaTHbIX CkOOKax crpaBa, TO
obecreuwBaeTCA MOCTPOEHUE NMPAMOA. B MpPOTHBHOM cilyyae CTPOMTCA JIOMaHas
JIMHUS, TIPUYEM B KayeCTBE HAua/lbHOM TOUKH OYEPeHOTo OTpe3Ka MCIOJIb3yeT-
CA KOHLEBAass TOYKAa, BBIYMCIISACMAs IMPU TOCTPOEHHH MNpennecTBYIOLEro OT-
pe3ka.

Yno6¢cTBo 3TOrO cnocoba 3akiouaeTcs B TOM, YTO TNIOCTPOEHHAA C MOMOLLBIO
onepatopoB DRAW durypa moxer nepemerarscsi BOOJb OCEH X U ) U3MEHEHH-
€M TONBKO KOOPIMHAT HauyaJIbHOW TOYKH (X, J;), MeHbIIE BPEMEHH 3aTpauu-
BAaeTCA U Ha BHIUMCIICHHE Y IO 33a[JaHHOMY X.

B o6oux cnocobax wiciio 3HaYEHHW X M Y 3aJaeTcsl TaKUM, YTOObI MOCTPOEH-
HBIA MO TOYKaM OTPe30K MPSAMOii BbIITIAAEN KaK IOYTH HenpepbiBHbIA. OgHako
U3-33 JUCKPETHOCTH IOJIOKEHHSI TOUeK (BCMOMHHM, YTO KaXKAasg TOYKA €CTh
[IMKCEJIb, PACIOJIOKEHHDBIA B OINpeJlesIeHHOM MECTe JKpaHa) OTPe30K He Bcerga
BBIIJISIIUT CTPOTO Kak OTpe3ok Hpsmoil. Ecnu oTpe3ok pacronoxeH mapan-
TenpHO ocu X MM Y, TO OH MMeeT eCTeCTBEHHBIH BHI OTpe3ka mpsaMoii. OpHa-
KO €CJIM OTPe30K HAaKJIOHEH, TO OH BOCIPUHUMAETCA KaK JIOMAHas JIMHUSA C He-
GonbLumMK H3sioMamu (puc. 5.5) .

®OyHkiuy- onepatopa DRAW moryt Obite Gonee pasHoobpasubimu. Tak, y
[I3BM MSX ocHoBHas ¢opma 3amucu onepatopa DRAW crnenyromas:

DRAW “Ctpoka ¢ koMaHgamu”’

CIpoka ¢ KOMaHOaMH yKa3bIBaeT Ha XapaKTep MepeMelleHUst KOHIa OTpe3ka
NpPAMON, OTHOCHTEJIHO Hauajla OTpe3Ka: mepeMelleHHe BBepX (up), BHU3
(down), BnpaBo (right) u Bneso (left) ykaseiBaetcs GykBamu u, d, r u 1,
MoCjie KOTOPBIX CTAaBMTCA 3HaueHWe NpUpaileHuss B mMKcensx. Hampumep,
CTpPOKa NPOrpaMMbl

10 DRAW 150 d30 150 u 20"

CTPOMT NpPAMOYTOJIBHUK, uMetolit pa3mepbl 50X30. IlpemycmorTpeHbl Tak-
K€ MepeMelIeHUs KOHLa OTpe3Ka, NMpU KOTOPbIX MOCTPOEHHBIH OTPE30K Ips-
Moit uMeeT HakJioH 45, 135, 225 u 315°. D1u nepeMerenus 3anaTcs 6yKBaMu
e, h, g u f. [IpoGenbr Mex1y OTHENbHBIMU YKa3aHUAMHU He o0s3aTensHbl. Bxo-
osmme B coctaB oneparopa DRAW cumBonb MOryT GbiTh OOAHBIMH CHMBOIJID-
HpiMH rniepeMeHHbIMH. OnepaTrop DRAW mnpeobGpasyer uX B CIIOXHbIE T€OMET-
puueckue GUrypbl.

CTpoka C KOMaHOAaMH MOXET COCTaBJIATHCA M3 CTPOUHBIX NEPEMEHHBIX U
KOHCTAHT, 3aKJIIOYEHHBIX B KaBbIUKH, HAIPUMeP:

190 A$="150 d3p~

20 DRAW AS +150 1 20"

Pesynprar pabothi 3TOro ¢pparmeHta Oyner aHallOrMUYEH PacCCMOTPEHHOMY 4yTh
paHblile.
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48 BEUI"9ETIRC UEIPEY 18 5En pocTeopme dur
PLOT 20,10 DRAW: 23 ,0 §o PLOT go SOU DRAW 60,50,R
40 FOR_Y=z20 TO 1020 STE 4@ NEKT R

20
T SD PLOT 80,20 DORAW 100,Y. NEX

//-/” N
/f/_,/ { ‘/ %
~ Y
N /
S~

Puc.5.5 Puc. 5.6

B cocraB ctpoku ¢ onepatopom DRAW [I9BM MSX MoXXHO BBOAMTb U JIpy-
THe yKa3aHUs, HallpuMep cn — LBeT (UTypbl C KOOOM 1, an — NOBOPOT (Urypni
Han- 90°, sn — u3MeHenue Maciutaba B n/4 pas.

Takum o6pa3zom, y I19BM MSX BoamoxnoctH onepatopa DRAW Becbma
pa3HooOpa3Hbl ¥ MO3BOJAT C €ro MOMOLIBI0 CTPOUTH CIIOXHbIe rpaduueckue
00pas3bl MpH BeCbMa KOMIAKTHON (pOpMe 3aMUCH NPOTPaMM.,

Mocrpoenne orpeskoB ayr. Y [19BM ZX-Spectrum oneparop DRAW moxer
KCTIOJIb30BAThCA 1A MOCTpoeHUs ayT. [1pu 3TOM OH UMeeT dhopmy

DRAW [M1; M2; ...; Mn] Ax, Ay [,r]

B ero cocras morytr Bxomuth mopudukaropst M1, M2, ..., oTMeueHHble B
§ 5.2. 3apmanue mapamerpa r obecneurBaeT (HGOPMHUPOBAHUE IYTH, KOHEUHbIMH
TOUKAMU KOTOpPOi ABNAIOTICA TOYKU (X1, Y1) U (x; +Ax, y, +Ay). Ecomr =
=0, T0 GOpPMHpYETCA OTPE30K MPAMOHN JIMHMHM, COENUHAIOLIEH TOUKH (X1, V1)
u (x; +Ax, yy tAy). Ecnu r =17, popmupyercs NoayoKpyXHOCTb, €CIH 7 =
=+7/2, ueTBepTh OKPYXHOCTH M T.A. [Ipu r > 0 uacTh OKPY>XHOCTH PHCYeTCH
IIPOTHB YacCOBOM CTPeNKH, a Ipu ¥ < 0 — 110 4acoBOii cTpenke (puc. 5.6).

Crnenyer oTMeTuTh, uTO NpH r =0 OTPE30K MPSAMOi BbIYEPUUBAETCA TOPA3H0
obictpee (B 10—20 pa3s), uem nyra mpu 7 #0. Tak, y II9BM ZX-Spectrum my-
ra CTpOMTCsl NPUMeEpPHO 3a 1 ¢, a oTpe3ok npsamoi 3a 0,05 c.

BOoNbIIMME BO3MOXHOCTAMH B MOCTpOEHHH JiMHMEA oGrnapator [I9BM MSX.
C nomouiblo onepaTopa

LINE [(x1,y1)] — (x2,¥2) [LC] [, B]

raie C — KOf UBeTa, CTPOMICA OTPE30K IPsIMOM, MPOBENEHHOH uYepe3 TOUKHU
(x1,y1) u (x2,y2). Ecu (x;, y;) He 3aaHoO, TO B KaueCcTBE HaYaJIbHOH TOUKH
oTpe3ka Oepercs IOCNedHAs, BbiBefeHHas paHee Touka. C momoiupio MoaudH-
karopa STEP (wiar) B BhIpakeHHH

LINE [STEP(x,, y1)] — STEP(x2,y2) [.C] [, B]
KOOP/IMHATBI KOHIEBBIX TOUEK YKA3bIBAIOTCS OTHOCHTENIBHO TEKYLIEro MOJOXKe-
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HHUs rpaduuecKkoro Kypcopa. B 3ToM ciiyuyae oHM MOTYT 3a/1aBaThCsi KAaK IOJIO-
SKMTEIbHBIMH, TAK U OTPHLATESIbBHBIMU UHCITAMHU.

[Mocne xoma uBeTa MOXeT CTOATh MomUMbuKaTtop B (ot cnoBa box — sAumK),
obecneuuBalIIMA  NOCTPOEHHE  NMPAMOYTOJIBHUKOB. Tak, MO KOMaHIaM
PSET (100, 109) u LINE — STEP (60, 60) ,,B crpoutcsn kBagpaT 60 X 60 ¢
IIpe/IBapUTENBHO 3aJAHHBIM 1IBETOM.

5.5. NTOCTPOEHUE 3NJIUNCOB U OKPYXHOCTE#N
(ONEPATOP CIRCLE)

IocrpoeHHe OKPYXKHOCTH WJTH JIJMIICA N0 KaHOHMYECKOMY ypaBHeHHI0. Ok-
pPYyXHOCTb (MM B OOIIeM Ciiyuae 3JUIUNC) MOXeT ObITh IOCTPOEHA IO TOUKaM
oByms crmocobamu. B mepBomM cnyuae xoopaMHaTa X KaXOOW TOUKM OJIJIMICA
CBsi3aHa C KOOPIUHATOM ¥ K3BECTHBIM KaHOHUUECKUM ypaBHEHUEM

2 2

vl (5.5)

a b
Ifie @ — pajiiyC OMMCAHHOH OKPYXXHOCTH (GONblLask MOJyOCk JIUIUIca) U b —
Maras monyoch anmnca (puc. 5.7). Ilpu @ =b 37IHIIC BBIPOXKAACTCS B OKPYX-
HOCTb.

U3 (5.5) Haxomum

b2 (1 — x*/a*) (5.6)
3agaBasich 3HaYEHUSIMU X OT —da [0 +a, MOXHO I Ka)XIOrO X BbIYMCIUTD [Ba
3HaveHust y. K BbIUMCIIEHHBIM 3HAUEHUAM Y U 3aJaHHBIM X Haflo MPUOaBUTH Yo U
Xo — KOODAMHATBI [IEHTpa IJUIUIICA.

B annumnce, MOCTPOEHHOM MO MporpamMMe, peaTH3yIoLied 3TOT METOJ, TOYKH
PacrosyioxXeHbl OUeHb HEPABHOMEPHO, 0CODEHHO TaM, IJie 3JUIMIIC MepeceKaer ro-
pu30OHTaNIbHYI0 OCb (puc. 5.8). UToOBI B 3THX MeCTax NMpeOTBPATUTh Pa3pbIBHI,
HeoOXOIMMO CTPOMTh KPHBYIO IO OUYEHb OOJIBLIOMY UYHMCIY TOYEK, UTO 3HAYH-
TEJIbHO yBEJIMUMBAET BpeMs IOCTPOEHHU.

IocTpoente OKpY>XHOCTH MM JJUIMIICA 1O NMApaMeTPUYECKUM YDPABHEHMSM.
Hpyroit cnoco® 3akiouaeTcss B OJHO3HAYHOM BBIUMCIIEHHMH KOOPOMHAT X M Y
TOYEK 3JUTHIICA NP NTapaMeTPUUECKHM yPaBHEHUAM

19 REM NOCTPOEHWE 3NIMNCA NO

KQHOHHHECKDMH YPABHEHWID
Y| .22, & POt BBEANTE RaiA: INPUT
! =’
38 FOR x2-a'To A _sTEP A/100

Q
40 LET YaSQR (B#Bx(1-X#X/R/R))
$°5§"°T xuaa Y+58: PLOT X+128
BBE;]MTE nsmo
BBEAWTE B=240@
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§ REM NOCTPOEHME JNMNCA
18 DIM S136@): DIM CU
\g20 FOR Il ) 388, et onI+PI/
S0 LET S(I)aSIN (@): LET C(D)= YA
€020 ‘Roi Y5115 ase
=
0 FOBT 13000038 1) ,50+404C (1)
NEXT I
T

e

. /'/

o
Neereniaceenarer™”

Puc. 5.9 Puc. 5.10

X=Xo+acosy,y=yo+bsiny. (5.7)

Yron ¢ npu 3TOM HONXeH MeHATheA oT O mo 27 pan,.

I'maBHOe MpeMMyIECTBO 3TOro cmocoba — Gombliuas paBHOMEPHOCTb Pacio-
JIOXKEHUs1 ToueK, obGpasywiuux suiunc. Ilpu a=b =r 3unc npeppauaercs B
OKPY>XHOCTb paiHycar :

X=Xo tr coSy, y=yo +r siny, (5.8)

3TO crnpaBelUIMBO NPH OJMHAKOBBIX MacUITabax MO OCH X M Y IKpaHa OHUCIUIes.

W3mMmeHeHHne yriia ¢ 3aaeTcs LMKIIOM C yTpaBisiollei nepeMeHHoH =g, Me-
Hsrowmeicst or 0 qo 27 paj ¢ warom 2m/n, rae 1 — YHUCIO TOYEK 3JUIMICA UITH OK-
pyxHocT (puc. 5.9).

MeTon yCKOpPEHHOIO NMOCTPOEHHS OKPYXHOCTH WM 3JUMICA. JJUIUIC C OCA-
MH, Mapa/lIeIbHBIMH OCSIM KOODHOMHAT, ABJIAETCA CHMMETPUUHON (urypoi. 1o
3HAUMT, YTO €CJIM 3aj1aHa Touka I (X, ¥1) B NEpBOM KBaJipaHTe, TO 110 HeW Jier-
KO Cpa3y HaWTH TpH Apyrue TOUKH BO BTOPOM, TPETbEM U UETBEPTOM KBajpaH-
tax: 2(—x;, ¥1), 3(=x1, =y1) u4(x;, —y1) (puc. 5.10). [IpumeHeHue 310rO
NpMHLMNA B porpamMmMe Ha puc. 5.11 oGecneunBaeT yMeHbILIEHUE TIOUTH B 3 pa3a

BEH WCKOPEMHOE NOCTPOEHMUE 3
IM 8(90) DIM C(80)

3 opzfggo LET £(1) 81
eT (12808 (9): NEXT
8 FOE Iaf TQ G0: LET Xu80us {1
58 PLOT 338+x 42+Y: PLOT 130-X
+423v: PLOT 4304X,43~Y

80 PLOT 138X 442Y: NEXT 1

e

(' D

\g".. - ‘
*Neesnsnes o

1"'

Puc.5.11



10 REM NOCTPOEHWE OKPMYXHOCTE®R
30 FOR R=@ TO 6@ STEP 10
S0 CIRCLE 128,65,R: NEXT R

® Ok, @ 1
Puc.5.12

UMCJIa OMEPalMidi BHIUMCIEHHS TPUTOHOMETPHUeCKHUX PyHKuMHA (5.7). OT10 maer
3aMeTHbIH BBIMTPBILI BO BPEMEHH IPU MOCTPOEHUH 3JUIUICA, TOCKOJbKY TPHUIoO-
HOMeETpHUYECKHE PYHKLMH COS ¢ M Sin ¢ BHIYUCIISAIOTCA OTHOCHTEIIBHO MEJIeHHO.

INocrpoenne okpyxxHoctH ¢ nomoiubio onepatopa CIRCLE. OnucanHbie MeTo-
IbI MOCTPOEHHS IUIMICOB U OKPY>XXHOCTEH OCHOBAaHBI HA UCIOJIb30BAHUH TOJIbKO
oneparopa PLOT, nmpucyuiero npaxtuuecku Bcem [I9BM ¢ rpaduxoit. ¥ psapa
[13BM (IBM PC, ZX-Spectrum u np.) umeercs cneupansHblit oneparop CIRCLE
(umpkynp), obecneunBaOILMi OCTPOEHHE OKPYXHOCTH C LEHTPOM B TOUKe (X,
¥) Y pagycoM 7 . ITOT OepaTop MCIONb3YeTCsi B BUJIE

[HC] CIRCLE [M1; M2; ... Mn;] x,»,r

roe M1, M2, . . . Mrn — mopudukatopst (cM. § 5.2). Oneparop CIRCLE ctpout
OKPY>XHOCTb ¢ ToMolubo Gopmyit (5.8), oqHako BCe BbIYMCIIEHHS IPOM3BOLAT-
Cf MUKPOTIPOTPAMMHO U CYULIECTBEHHO ObICTpee, UeM MPHU UCTIOIb30BaHUH OObIYU-
HbIX nporpamm Ha Beiicuke. Tak, Ha [I9BM ZX-Spectrum nocrpoeHue oKpyx-
HOCTH 3aHMMaeT 0koJio 1 c. [IpumeHeHHe 3TOTO OmepaTopa WUIIOCTPUPYET MpPo-
rpamMma, npuBefeHHas Ha puc. 5.12.

Hau6onpummu Bo3moxHoctsamu oneparop CIRCLE obnapaer y Bepcuu beit-
cuka I[I9BM IBM PC. Ero obuias ¢opma 3ammucu B 3TOil BepPCHM CIIEAYIOLLAs:

[HC] CIRCLE(x,y),a [,C] [,(YK1), (YK2),,m/n]

3pech X, y — KOOpOMHATHI LIeHTpa; a — Haubomnbiuuii papuyc aunca; C — xop
uBera; YK1 u YK2 — yrnosbie KOOpaAMHAThI HAYAIbHOH M KOHEYHOM TOYeK OYT;
ws — mpoben; m/n — npobb, 3a4awIas IKCUEHTPUCUTET (N0 yMoIuaHuio 5/6) .

Mpumeps.
1) 19 CIRCLE(160, 109), 79

— CTPOMTCS 3JUIUIIC ¢ IKCUEHTPUCUTCTOM 5/6, UMEIOLLMI T TOPU3OHTANIBHYI0 OCh C PACTPOBOMH
anuHo# 2-70, BepTUKabHYI0 2 - (5/6) - 70, koopauHaThl ueHTpa (160, 100) u uepHbIit uBET
Ha GesioM ¢oHe.
2) 19 CIRCLE(169, 100), 70, 2
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— MOCTPOEHHE aHAJIOTUYHO NMpUMepy 1, HO 3IJIMIIC KpacHOTo LuBeTa (Kop 2).
3) 5 CIRCLE(169, 190), 70, 2, (2+PI), (P1/2)

— CTPOMTCA Ayra B BHE YaCTH 3JUIMIICA, HauanbHasl TOYKAa KOTOPO# 3ajaeTcsl YIJIOBOH KO-
OpaMHATON 2w, coBMafamLIei ¢ yIoBoi KoopauHatoi Om, KOHeuHast TOYKa yIioBo# Koop-
OHHATOM m/2, myra B BMOe YeTBEPTH 3JUIMNCA (CM. MpUMep 2), pacnosioxkeHHast B MepBOM
KBaJIpaHTe 1eKapTOBON CUCTEMBI KOOPOMHAT Ha IU10CKOCTH.

4) S P1=3.141592
10 CIRCLE(160, 199), 89, 2, — 2+PI, —PI/2

— YKa3aHWe 3HaKa MUHYC y yTJIOBbIX KOOPOUHAT O3HAYAET, YTO KOHUEBBIC TOUYKH TOCTPOCH-
HOro 3sumnca (cM. npumMep 3) OKaxXyTCs COeAMHEHHBIMU OTpe3KaMH NPSAMBIX ¢ TOYKOM
(x, ).

5) 19 CIRCLE(160, 109), 80, 2,3/4
— CTPOMTCS JUIHIIC C IKCUEHTPUCUTETOM 3/4 (BepTUKaNbHasi OCh KOpoUue FOPH3OHTANIBHOMR) .

6) 10 CIRCLE(160, 109), 80, 2,2/1

— CTPOMUTCs 3JUIHIIC C 3KCUCHTPUCHTETOM 2/1 (BepTHKaJ'lLHaﬂ OChb [JIMHHEEC TIOpPU3O0H-
TajIbHOM ) .

Iono6HBIME BO3MOXHOCTSAMM, HO B HECKOJIbKO HHOU ¢dopme obmnamaer omne-
parop CIRCLE B Bepcuu Beiicuka [T9BM MSX:

CIRCLE [STEP](x,»),r ,C[,ai[, a2 [,a3]]]]

3pech X U y — KOOPAMHATBI LIEHTPa OKPYXXHOCTH (NpH HaTMUMH Mogudukaropa
STEP npupaiuennss no ocu X 4 ocu Y); r — paguyc okpyxHocti; C — kof
UBETa; d; M @, — YIJIOBble KOOPOMHATHI HAYaJIbHOM M KOHEUYHOH TOYEK CTpOsA-
wedcs Oyrd, BXOOALIEH B 3afaHHYI0 OKPYXXHOCTb; @3 — K03 UIMEHT IKc-
ueHTpUcHTeTa (IIPM NMOCTPOEHUH JJUIMICOB MM JUIMNTHYECKHX AYT). YTIIOBBbIE
KOOPIMHAThl HAUYQIBHOW d; U KOHEYHOH 4, TOYeK Ayr 3afalIcs B paguaHax. Mx
MOXHO NEepeBeCTH B Ipalychl ¥ HaoGOpOT ¢ MOMOMUIbI0 COOTHOLIEHMHA: 1 pafm =
=57,2958° u 1° =0,01745 pap.

MMpumeps.

Ipumenenue oneparopa CIRCLE pns Bepcuu Beifcuka [19BM MSX

1) CIRCLE(109, 89), 50
— CTPOMTCS OKPYXXHOCTb pafuyca 7 =50 ¢ KoopauHaTamy teHTpa X =100 1 y =80; useT oK-
PYKHOCTH 3afiaeTcsi paHec BBeleHHbIM onepaTropom COLOR.

2) CIRCLE(100, 80); 50, 8, 9, 3.141

— CTPOMTCS MOJIyOKpPYXHOCTh KpacHoro uBeta (C=8) pamuyca r =50, umelouiasi LEHTp B
Touke (100, 80) u pacnosioxkeHHast B MepBOM ¥ BTOPOM KBaJpaHTax HAEKapTOBOH cucTe-
MbI KOOD/IMHAT, Ha YTO yKa3bIBalOT 3HaveHus ¢, =0 ua, =3,141 pan.

3) RC=P.01745
CIRCLE(109, 80), 50, , 99*RC, 180+RC

— CTPOMTCS YeTBE PTh OKPYXXHOCTH BO BTOPOM KBafpaHTe C paguycoM 7 =50 U KOOpauHaTa-
MH teHTpa x = 100 1 y =80. YInoBble KOOPIMHATHI @, U a, 3afaHbl B rpagycax (90 u 180°)
U nepeBeleHbl B pafiMaHbl y MHOXeHHEM Ha MHoxuTenb RC=0.01745. O6paTute BHUMaHKE
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Ha NMpoONyCK 3aJaHUA KoIa lBeTa. 3To O3Hayaer. YToO LBET OYyTIH B YCTBCPTH OKPYIXKHOCTH 3a-
JaeTcs NnocienHUM (BBeIEeHHbBIM paHec) KOOOM LBeTa.

4) CIRCLE(109, 80), 50, .,,2

— CTPOMTCSI 3JUIMIC. MOJYyYeHHBbIH CXaTHeM MO OcH X (@, =2) OKPYXHOCTH C LEHTpOM B
touke (100. 80) u papuycom r =50. B maHHOM cilyyae GomblLIasi OCh JUIMIICA PacClONIoXKeHa
BEePTUKAJIBHO M MMeeT HUMHY 2r =100. Manas ock cxata BABOe (4, =2) W MMeeT MJIMHY
2r jay =50. IponylieHsl KOA LBeTa (yCTaHABIMBaeTCA ero I10CTe[HUM, BBeICHHBIM paHee

3HayeHHeM), YITIOBble KOOPOMHATHI ¢, (0 yMonyauuio a, =0) u a, (M0 yMOJYaHMIO 4, =
=2m).

5) CIRCLE(109, 80), 50, 8,0, 3.14159, .5

— CTPOMTCS TMOJY3JUTHIIC, OJYYeHHBIN M3 CKATOM N0 0cH Y OKPYXKHOCTH ¢ pamuycom r =50
U ueHTpom B Touke (100, 80) kpacHoro uBera (C=8). [lonyanaunc 3agaH yranoBbBIMH KO-
opnuHaTamu a, =0 u @, =3,141159 pan (¢, =n). Ha cxaTie 1o ocu X yKa3blBaeT 3Haue-
Hue g, =0,5 < 1.

5.6. BbiIBOA U 3AAAHUE TPA®EM (OMEPATOPbBI BIN, DRAWI,
XDRAWI, SCALE, AUPEKTUBA GRAF)

I'padembr — 310 rpadmueckue oObeKTHl, HOPMHPYEMbIE B MATpHUllE 3HAKO-
mecta u Xpausumecss B T13Y [19BM (cMm. § 5.1). I'pagembr noavsosareas —
rpadpuueckue OGBEKTDHI, COCTaBJIgeMble NOJIb30BaTeNleM M 3aHocuMble B O3Y.
['padeMbl NMPUMEHAIOTCS IJIsi CHHTE3a CJIOXKHBIX PUCYHKOB C MOBBILIEHHOH pa3-
pemaromeil cnocoBHOCTbIO TIPH Malbix 3arpatax emkoctn O3Y. Bup rpadem
3aBUCUT OT HasHauenusi [I9BM. YuuBepcanbHbie [I9BM o6biuHO MMmeroT orpa-
HUUEHHBI HAGOp BCTPOEHHBIX TpadeM, HO INpeaycMaTPUBAT BO3MOXHOCThb
3amanusi no 10—50 rpadem mnonb3oBatensa. B [I9BM, opueHTMpOBaHHBIX Ha
urpbl (Hampumep, Aquarius), uucno rpadem gocturaer 200 (puc. 5.13),a B
HX COCTaB BXOHAT 3MIEMEHTBI UeJIOBEUeCKHX (GUIYp, PaKeT, CaMOJIETOB H T.[.
[19BM, paccudTaHHbIE HA IIAXMATHbIE WIPbl, UMEIOT rpademMbl B BUIE CTHIHU30-
BaHHBIX LIIaXMaTHBIX QUTYP.

BuiBop rpadem. I'padpemnr y GonbummnctBa [I9BM BriBopATcs, Kak JioObie
opyrue andaBUTHO-IMdpOBbIe 3HaKH. OOBMHO IJIS ITOTO CIYXHUT CHEUMasbHas
npedukcHas xnasuma (GRAPHICS y IT9BM ZX-Spectrum) . OHu MOT'YT BBO-
IOUThCA B TEKCT kKoMMeHTapus onepatopoB REM, INPUT unu PRINT. B nocnen-
HEM CITy4ae MOTYT NMPUMEHAThCA MOAU(UKATOPBI UBETOBBIX IPPEKTOB:

[HC] PRINT [M1; M2; ... Mn;] “Tpademsr”

Hapsiny ¢ MopmudukaTopamu HBETOBBIX 3G(PEKTOB MOXHO MCHOJIb30BaTh U MO-
nuduxaropsl AT u TAB.

KonmupoBanue rpademM mons3oBatens. I'padema mosp3oBatenis 3amaercs Ko-
[MpOBaHMEM MATpULbI 3HaKoMecTa. Ha puc. 5.14 nokasasa matpuua 8X8, B Ko-
TOpoi 3amaHa rpeueckas OykBa 7. CBeT/ble KBaApaThl MAaTPHIBI Kogupylorcs 0,
TemHble 1. Takum oOpa3zom, xoOgMpoBaHHEe HIET B [ABOMYHOM KOJ€ (6uTax).
i KOOMPOBAHUA KaXIOH CTPOKM MaTpHLbI rpacdeMbl MPUMEHAETCs OmepaTop
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Puc.5.13

BIN (o cnoBa binary — geounusbiit) . Tak, rpadema 6yKBbl 7 331a€TCA BOCEMBIO
oneparopamu BIN:

BIN 009
BIN

BIN
BIN
BIN
BIN
BIN
BIN

0
0
p
1
1
1
1

AR SR SRS S SR Y
cewv—owe=
RASRSR SR ST SR S

ASRSR SR SR SRR SR SY

ppoo
ppoo
ppLo
11900
p1roo
p1oo
p100
popooo

3aceuika komoB rpadem B O3Y. UroGbl rpageMbr MOXHO GbLIO HCMONB30-
BaTh Kak J11060# CUMBOJI, KOAbI rpadeMbl HY>XHO 3aciaTh B ONpefielleHHY 06-
nacts O3Y I13BM, Haxopsuyocs nom KOHTPOJIEM COOTBETCTBYOILEH GYHKIHO-
HJIbHOH KJIaBHLIM IOJjb30Baresa. Kak npaBusio, [jis 3T0ro MCMOJb3Y0TICA CIie-
uuansHbie onepatopsl POKE u USR, o6ecnewiBaronme goctyn B O3Y (cm. nop-
pobHee B § 3.6) . PaccMoTpuM 3TOT mpouecc Ha nmpuMepe 3agaHus GyKBbI T s
I19BM ZX-Spectrum.

[IpocTeiiiiass mporpamMma [jisi MOCTPOYHOrO BBOJA IBOMYHBIX KOJOB rpadem
I139BM ZX-Spectrum:

19 FORN=0TO 7
20 INPUT B:POKE USR "P”+N, B
30 NEXT N
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3neck B crpokax 10 u 30 opraHuM30BaH UMKII BBOJA BOCh-
MH 3JIEMEHTOB KaX10# cTpokH. B Tene unkna (crpoka 20)
BBoaMTCsl O6MT Kaxporo kBagpara (0 wnu 1). Onepatop
POKE USR obGecneuiBaeT 3acbUiKy OaTOB CTpOKM B 06-
nacrb O3Y, HaxoOsIIyIoCs MON ynpaBlleHHEM KJIaBHUIIY P.
[locne BBofa BceX BOCBMH CTPOK I10 3TOMH NMporpaMme Ha-
karue kiaBuuu P B pexxume GRAPY Gyner BhI3bIBaTh Ha
UHAMKauuo OyKBy m.

Bmecto oneparopa BIN ¢ aprymMeHTOM MOXHO
BBOJUTh HENOCPECTBEHHO €ro [eCATHYHOE 3Haue-
Hue. Torpa rpacdemsl 3apar0Tcss BOCEMBIO J1€CATHY-
HbIMH Komamu (GaiiTaMu), KOOMPYIOILMMH ee Puc. 5.14

crpoku. Hanpumep, GykBa m 3agaerca xogamu: 0, 0, 2, 60, 84, 20, 20, 0. Takas
¢dopma BBOJIa MeHee HarJsHa (B MOJle aprymeHToB oneparopa BIN enuHuus a-
0T sIBHOE U306paxceHne rpacdemMsi) , HO GOJlee KOMIAKTHA.,

C nomoupio OMUCaHHOH mporpammel, 3amensas ~P” GykBamu or "A” mo
”U”, MoxHo BBectd B [I9BM ZX-Spectrum rpademsr 21 GyKBbl PyccKOro
a1$aBUTa U 3aTEM 3alMCaTh MX HA MarHHTO(OH KOMAHION

SAVE "RALE” CODE 65368, 168

Koppr 3anumaror B O3Y mnpocrtpanctBo 21-8=168 06ailT, HaunHas c agpeca
65368. B pmanpHeiileM HX MOXHO CUMTBIBaTh ¢ MarHutodoHa komanpoit LOAD
”RALF” CODE u npuMeHsiTb B IporpaMmax, Hanpumep, IJis 3aJaHUsA KOMMeEH-
TapueB Ha PycCKOM s3bike. C MOMOILLBI0 ClIELMANIBHBIX MPOrPaMM MOXHO CO3-
natb g0 500 rpadem.

Ewe 6onpume Bo3MoxHOCTH 3afaHHMsa rpadem umeer [I9BM MSX. B ueit
MO)XKHO 3aflaBaTh [0 64 rpadem, onpenenss UX HAGOP OMepaTopoM

SCREEN M, N

roe M — Homep pexuMa (Mopbl) BeiBoa rpadem; N — wmcno rpadem. I'pade-
Mb! 1pu M =0 3aparorca MaTpuneit 8X8 6ur (unu 8 Gait), npu M =1 3amaHHbIe
TaK e BBIBOOATCA yBelMueHHniMM (1o pasmepy) BuBoe. [lpu M =2 rpademsl
3aparcsa maTpuuei 16X 16 Gur (32 6aiit), a npu M =3 3aaHHble TaK Xe BbIBO-
AATCS YBeJIMUEHHbBIMH BIBOE.

O6pa3 rpagemMsi 3a/1aeTC KOMaHAON

SPRITES (/) = (CrpouHas nmepeMeHHas)

roe I — npucBoeHHbli rpademe Homep (I SN<64) .
IIpeoGpa3oBaHKe NBOMYHOrO KOAa rpadeM B CTPOUHYI0 NEPEMEHHYIO BBINOJ-
HSETCA ONEepaTopoM

CHR$ (& B(IIBomuHbIii KOJ CTPOKHU rpacdeMsl) )

Hampumep, 6ykBa 7 B Buge rpageMbsl ¢ HOMepoM / =5 3aaeTcsa CleAyHLIHM
obpazom: '

209 BP$=CHRS (& B ppp09090)
219 B1$=CHRS$ (& B 009000 10)
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229 B2$=CHRS -(& B 0p111199)

239 B3$=CHRS (& B $¢910109)

249 S1$=B@$+BP$+B1$+B2$+B3$+B3§+B3$
259 SPRITES(5)=S1$

BeiBox, chOpMHPOBaHHOI rpadeMbl B HYXXHOE MECTO JKpaHa 3ajaeTcs ofe-
paropom

PUT SPRITE 7, [STEP(x, y)] [, C]

rie I — Homep rpagemsr; C — kop ee usera. Ecnu monuduxarop STEP (x, y)
MPOMYCTHTH, T. €. 3aIMCaTh ONEPaTOp BhIBOAA rpadembl B BUJIE

PUT SPRITE /,, ,C

10 rpademMa Oyner BbiBelleHa Ha MeCTO Kypcopa. Ecnu onmycTUTh TONBKO CJIOBO
STEP, 10 oneparop

PUT SPRITE J, (x, ), C

oOecneuuT BBIBOA, rpadheMbl HA MECTO C KOOPOMHATAMHU X M V', 3a[aHHBIMHU B
mikcensx. Hakonen, B o6iuiem Buae 3TOT orieparop BBIBOAMT rpadeMy ¢ HOMe-
pom I u uetoM C Ha MecTO, pPacHOJIOKEHHOE HAa PACCTOSIHMH X MO OCH X U y
0 OCH Y OTHOCHTEJIBHO NOJIOXEHHS Ky pcopa.

Takum oOpa3om, HMeloTCs cpefcTBa BhIBOfa rpadem B Haubolee ymoOHo#H
Ul moJib30BaTeNsa ¢opMe, KaKk ¢ HEMOCPENCTBEHHOMH afpecalyeii MOJIOKEHHUs
rpadeMbl Ha 3KpaHe, TaK M C afpecauMell OTHOCHTENBHO rpapHuecKoro Kyp-
copa.

Y nexoropeix [I3BM (Arar, Appie-1I) BoinonHseTcss xomupoBaHue rpadem
(06pa3suoB) B TOYKE ¢ KOOPOMHATAMHU X, ¥ B TEKYILIEM LIBETE C MOMOLIBIO OIle-
paropa

DRAWI AT x, y
U B [JONOJIHMTEIILHOM IIBETE
XDRAWI AT x, y

IIpaBmia xopupoBanus Gojlee CIOXKHbIE M MX ONMMCAHME MOXHO HAWTH B TeXHM-
YeCKHX PYKOBOACTBaX mo 3kcrutyaramuu 3tHX II9BM. IomyuenHnie o6pa3ipl
MOXXHO MEHATh B Macmitabe ¢ momoipio onepatopa SCALE =X u moBopaun-
BaTb yTon, 3afiaHHbii oneparopom ROT = X.

5.7. AONONHUTENbLHbLIE TPAGUYECKUE ONEPATOPbHI U ®YHKLUKU
PACWWUPEHHbBIX BEPCUA A3bIKA BEMCUK (ALTER, BOX, DRAW TO,
CIRCLE, PAINT, FILL, WINDOW, OPEN, CLOSE, BLOCK, POINT, CURSOR,
ARC, XO0S, YOS, XRG, YRG, SCRN$)

Muorue BepcuM beiicuk pomyckaioT pacumMpeHMs ¢ MOMOLIBI0 JOMOJIHHTEIIb-
HBIX MpPOrpaMM, OOBIYHO 3aMMCHIBaEMBIX B MAlIMHHBIX Kofax. Takue pacumipe-
HMSA TIOPOXKIAI0T HOBBIE ONEPAaTOpbl, CYILECTBEHHO MOBBILAIOLME Fpaduueckue
Bo3MoxHoctH Beiicuxa [54—56].

Oneparop nepeMenbl aTpubyTOB IpadMuecKuX H300paskeHHH

ALTER (Atpubyts) TO (ATpuGyTnI)
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12 PLOT 2,12;: DRAY 55,0 5 I

2Q FLOT ©,133. LET ¥=7é \ i A
3@ FOR X=« TO 258 STEP 2 A

49 LET V1=12+60%C05 (X/10)

S$@ LET DY=v1l-Y: LET Y=Yl

60 DRAW 2,0V

7@ NEXT X

\
Puc. 5.15 ‘\// \,/! Vf

MO3BOJIAET CMEHMTb OHU aTpHOYTHI Ha [pyrHe, MOIYCKAaeT Pas3JIMuHble MpHMe-

HEHM: )

ALTER TO PAPER 1 — pns Bcex 3HaKOMECT yCTaHaBIIMBAaeTICsA lBET CTPaHU-
upl ¢ kogom C=1;

ALTER TO PAPER 6, INK 1, FLASH 1 — gns Bcex 3HaKOMECT yCTaHaBIIMBa-
€ICA LBeT CTPaHHUIIbI Kofia 6, 1BeT U300paxkeHUs Koma 1 U pexxuM MepuaHHUs
xoma 1;

ALTER INK ¢ TO INK 7 — mis Bcex MO3MIMIA, IMEOIUMX IBET U300paXKeHUs
kopa 0, ycTaHaBnMBaeTcs IBET Kona 7.

YnomsanyTeiii paHee omepatop DRAW umeer crnenmymomuil HeTOCTaTOK: INpU
MOCTPOEHHH C €r0 MOMOUIbI0 JIOMAaHBIX JIMHUH C GOJIBIIMM UMCIIOM OTpE3KOB
NPAMBIX WM OYT MOCTENEHHO HAaKaIUIMBaeTCs IIOTPEIHOCTh BBIYMCIIEHUSA KOOpP-
IOUHAT X M Y MO MX NpUpaieHusaM Ax u Ay, Tak KaKk KOOPJIUHATbl OKPYTJIAIOT-
Cs OO LeNBbIX YHCENl. B pe3ynbTaTe JIMHMA MOXET HECKONBKO OTKJIOHATBCA OT
PacueTHBIX KOOpAMHAT, 3alaHHBIX NMPAMBIM yKa3aHHeM X M y. Bo3HukHOBeHue
OTMEYEHHOTO HeIOCTaTKa MOSCHAET MpOorpaMma, NpUBefeHHasd Ha puc. 5.15.
JTa mporpamMma CTPOMT OTpPe30K NpsAMOHM ¢ kooppuHatamu Touek (0,10) u
(255,10) n xocunycoupy y =10+ 60 cos (x/10). ITocnenuss CTpoMTCca C IO-
MOILIBI0 MAIbIX OTPe3KOB, ¢opmupyemsix omepatropom DRAW. Bepumnsbl oT-
pUHATEIIBHBIX TOJIyBOJIH CHHYCOU/IBI IOJDKHBI KacaTbCsl OTpe3Ka NpAMOii, HO He
nepecekarb ero. B [edCTBHTENbHOCTH 3TOrO HeT W HablogaeTca MOCTeneHHOe
CIIOJI3aHHE KOCHHYCOWIbI BHM3, 3aMeTHO HCKaxawiuee rpapux ¢yHkimn (pu-
CYHOK MOf, POrpaMMoi) .

ITOT HEIOCTATOK OTCYTCIBYET y pacumpeHus onepatopa DRAW:

DRAW TO x,y [,r]

JaHHBI# OMepaTop MPOBOIOMT OTpe3oK mpamoit (ecnu r=0) umm gyru (ecnu
r #0), MpOXONAIUMA uepe3 MOCNIE[HION YCTAaHOBJIEHHYI0 TOUKY C KOOpOMHATa-
MU (Xo, Yo) ¥ HOBYIO TOUKY C KOOpAMHaTamu (X, y) . [Ipu nepeom npuMeHeHUH
onepatropa DRAW TO cunraercs, uTo mpeaiecTBylolias TOYKa MMeeT KOOPIH-
Hatsl (0,0).

Iporpamma, nmpuBeneHuan Ha puc. 5.16, QyHKIMOHAIIBHO MOBTOPSET ONMKMCaH-
Hyio Bbile, HO wucnonb3yer omeparop DRAW TO. Ilpumenenue omeparopa
DRAW TO ynpomuaer mporpaMMy: HeT HeoOXOOMMOCTH B BBIYMCIIEHHH NPHpa-
ILEHUIt ¥ XpaHeHMH Ul ITOTO MpeJUIeCTBYIOLMX 3HaueHu# GyHkumi. B atom
cilyuae crofisanue rpaduka GyHKUMH OTCYTCTBYET M KOCHHYCOM[IA JIMLIb Kaca-
€TCs1 BepUIMHAMA OTPUUATENBHBIX MOJTYBOJH OTPe3Ka MPSAMOH.
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Puc. 5.16

BerpeuaroTcsi Takxke pa3nnuHbie BapuaHThl omepatopa LINE, Hampumep:
LINE x, y — cTpour BexTop, npoxoasmmii uepe3 Touky (0,0) u touxky (x, y),
LINE (x;, ¥1) — (x2, ¥2) — CTPOHT OTpe30K MpPAMOM, IIPOXONAILEN uepe3 TOU-
KH (X1,71) ¥ (X2,)2).

Oneparop MOVE x, y ucnone3yercs Wi yCTaHOBKH TOYKH C KOOPIMHATAMH
(x, ¥), KOTOpasA CIyXHT ONOPHOH TOYKOM IUIA NMOCTPOEHHS APYIUX GHUryp.
Tax, oneparop

BOX (w, h)

CTPOHUT HPAMOYTOJIBHHK C LEHTPOM B TOUKe (X, }) LIMPHHOH W M BBICOTOM /.
Oneparop

CIRCLE R,N

CTPOMT 3JUIHIIC C [IMHON BEPTHKAIBHOM MOJIyOCH 2R UM K03¢(IHIMEHTOM UIHI-
THUHOCTH N, N MOXET OTJIMYaThCA OT NMPHUHATOrO B MAaTeMaTHKe ONpENeIeHHUs.
Hanpumep, npu N=10 ¢opmupyercsa okpyxHocTb, npu N< 10 momyyaem 37-
JIMNC, CIUTIOCHYTBIA 1O rOpM3OHTaIH, a npu N> 10 — pacTAHyTHId 1O TOpH-
30HTAIH.

Onepatop

PAINT [AtpubyTei, X, ¥]

CIYXHT IJIfi 3aKPacKH 3aMKHyThix ¢uryp. Eciu arpubyThl 3akpacku He yKa-
3aHBI, HCIONB3YIOTCA paHee [elcTByroume atpubyThi. KoopmuHaTel TOUKH
(x, ¥), ¢ KOTOpO# HauMHaeTCA 3aKpacka, YCTaHAENMBAIOTCA JIOOBIMH B mpe-
Aenax 3aKpalMBaeMOro yuyacTka ¢ momoiubio oneparopa MOVE x, y wiu ¢
TIOMOI1IBI0 apTyMeHTOB B camoM onepatope PAINT. Hampumep,

MOVE 120, 80: INK §: BOX 40, 20: PAINT
— CTPOUTCA NPAMOYTOJIBHUK, KOTOPBIH 3aKpallMBAaeTCA UYEPHBIM ILBETOM
(INK 9).

Bonee rubkum sBngeTCA ONepaTop 3aKpacku 3aMKHYTBIX GUTyp

FILL [AtpuGytsi;] x, y

rAe KOOPAMHATHI HAaYaJIbHOM TOYKM 3aKpacKH (X, ¥) HCHONB3YyHOTCA KaK BXOf-
Hbie mapamerpbl. IeiictBue omepatopa FILL[54] wmoctpupyer nporpamma,
npuBefeHHass Ha puc. 5.17. Tlo sroit mporpamme (crpoku 10—-40) crpourcs
OKPYXHOCTb, KOTOPYI0O YaCTHUYHO IepeceKaeT OTpe30K TOpHU30HTaJIbHOH Ips-
moii. [Ipn mycke mporpamMmbl NmonyuuM InepByrw ¢(urypy, koropas B pe3yibTa-
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10 CIRCLE 120,802,560
20 PLOT 1z0,100

30 DRAY 100,09

4@ PRUS

62 FILL INK ;180,80

Puc.5.17

Te BHIMONHEHUs omeparopa 3akpackd FILL (ctpoka 50) uenukom 3akpaum-
Baercs.

OGbiuHO afropuTM 3aKpacKM CBOOMTCHA K MEPEMELIEHHI0 OTHENIBHOrO 3Jie-
MEHTa 3aKPacKH IO CTPOKaM WIH CTONOLAaM BHYTPH 3aMKHYTOH GHIYpbI € IIPO-
BEpKON HAIMUMA He3aKpalIeHHBIX O0JacTeil U U3MEHEHHEM HallpaBJIeHUS 3a-
Kpacku mpu ux Hanuuud. Taxoil anropurm obecnieunBaer 3akpacky ¢uryp,
nopo6HpIX mpuBeneHHOH. OIHAKO B HEKOTOPbIX BepcHAX beiicuka omnepaTopbl
3akpacku PAINT u FILL peanusyioT ynpoleHHbl# aJITOPUTM 3aKPacKH C Iepe-
MeILIEHHEM 3JIeMEHTa 3aKPacKH TOJIBKO MO CTPOKaM WM TOJNBKO IO CTONIGLAM.
B 3TOM cnyuae Moryt oOpa3soBaTbCsi He3aKpallleHHble BHYTPEHHHE O6JIacTH U
NpUIeTcs MNOBTOPUTh BBOJ, ONEPaTOPOB 3aKPaCKH, YKa3aB HOBYIO HauyaJIbHYIO
TOUKY B Takod oOnactd. Eciim McxopmHas Touka 3akpackd BbIOpaHa 3a mpepe-
JIaMH 3aMKHYTOH KDHBOM, TO BHEILHeH I'paHHMIIell 3aKPacKH CUMTAaeTCs OKaiM-
JleHWe 3KpaHa, W Oyner 3akpalMBaThcsi BCA 0ONacTh 3KpaHa MeXOy He3aKpa-
ILIEHHOH 3aMKHYTO# KPUBOH M OKaiMIIEHHEM 3K paHa.

B TexHuke orobpaxeHus uMHGOpPMALMH Ha 3kpaHe gucivies [I9BM umpoxoe
pacmpoCTpaHeHHe MONYUYWIM TaK Ha3bIBaeMble OKHAa — OTHENIbHbIE MPAMOYTOb-
Hble YYaCTKH 3KpaHa, B KOTODBIX CO3[al0TCA He3aBHCHMble IpPyr OT Opyra
u3ob6paxenus. Hanpumep, B OMHOM OKHe MOXHO NMOJIYYHTh U300paKEHHE CaMO-
7eta, a B JPYroM — KapTy MeCTHOCTH, HaJi KOTOpPbIM OH mposnertaer. [Ipencras-
JIeHHe pa3fIMyHOH HHGOPMAaIMM B OKHaX 3HAUUTENIBHO YBEIMYUBAET e 06beM,
BOCIIPHHHUMAEMBbIH TOJIb30BaTeneM. YI0GHO MCMONb30BaTh OKHA M [UIA HArNff-
HOro rpaGHYecKoro MpeACTaBlIeHHS MeHI0 omepalmi, BbimoiHsAembix ITIBM.

s co3laHMs OKOH yamie Bcero npumensercs omneparop WINDOW (okno)
BHIA

WINDOW N[, x,», h, w]

rae N — HOMep OKHa; X H ¥ — KOOPAMHATBI ONOPHOTO yrna; /i, w — BbICOTA H
umpuHa oxHa. Eciu x W y He 3apmamsi, monaraetcss X =0 u y=0. Ecu & u w He
3afjaHbl, OKHOM 3afaercs Bech 3kpaH. OObIYHO ONMOPHBIM ABIAETCA JIEBBIH HIDK-
HHH yroJ1 NpsAMOYTOJIbHMKA, 33/1al0LETO Pa3MepPhl OKHa.



5 CIRCLE 120,79,50

19 UINGOW 1,16.96,80,80

20 UINDOU 2,59,120,80,80

32 WINoou 3.99,170,89,80

4@ PRINT WINDOU 1‘"o1és4ss7aga 800
12345678901234567800123456789012 XXXXXOOOOX O\
34567890123456760012345678901234 g3
§43873921234 234 XXXXXXXXXX

53 PRINT UINDOW 2; "XXXXXXXXXXX 1204 XXXXXXXXXX
XLH OO HAXLLXXXAXIAXIIOOCOKK 15345 xx
NSRS SEEEIE S SRR S S ol23456789

60 PRINT U n 0 2123456789
u:.oogr:,oc)éoﬁm\-:-r NG gngbnggggggggogg 2123455789 //
00000000000000000Q00000000000000 9123456739 /
0000009000500000000" 01234°

76 CIRCLE 129,13%,30 ~

Puc. §.18

B oxHe MOryT co3[aBaTbCA Camble Pa3jIMuHble U30GPaXKEHUA: TEKCTBI, rpa-
¢uxu, rpagems! u T.1. Yaie Bcero KOOPAMHATHI OKHA OTHOCATCS JIMIIb K TEKC-
Ty, U rpaMKH MOXXHO cO3/aBaTh He3aBUcHMO. Ecnu rpaduk cospaercs paHbiue
OKHa, TO OKHO OKaXeTCs HaJOXEHHbIM Ha Hero U NpHBEleT K HUCYe3HOBEHUIO
yactu rpaduka. ¥ HanmpotuB, rpaduk, MOCTPOEHHBIN NMO3Ke OKHa, Oyner Haio-
*eH Ha ¢opMHpyemMoe B OKHe M300paxeHue. Bce 3Tu ciiyuam witocTpupyer
mporpaMma Ha puc. 5.18. B Heit 3aaTcs Tpy OKHA ¢ Pa3iMUYHbIMU TEKCTaMH B
HuX (udps1, 6ykBol X # 0) . OKHa YaCTHUHO MEPECeKATCA U HAKJIAbIBAOTCA
Apyr Ha apyra. Kpome Toro, 10 MOCTpOEHHs OKOH CTPOMTCS OKPYXKHOCTb GOJIb-
LIOro pafuyca, a Mocjle 3TOTO — OKPYXXHOCTb Majioro paauyca. Ilomyuaemas
npu 3toM ( C MOMOLIBIO MPHHTEpa ¢ mpuMeHeHHeM komanabl COPY) kapTuHa
NOKa3aHa PAIOM C IIPOrpaMMOii.

B onepatop WINDOY Mo>xHO BBOAMTH MOOM(UKATOPhI [jifA 3aflaHUs LBETO-
BbIX 3¢ dexrtoB. Hanmpumep,

WINDOW 1: PAPER M: INK NV
— 3afjaeT UBET CTPaHHIBI C KOAOM M H 3HaKoB ¢ komoM N mis okHa 1. Ctupa-
HUe OKHa BbINoJIHsAeTcsA koMaHnoit CLS N, roe N — Homep OkHa.

Y Bepcum Beiicuka QL SUPERBASIC II9BM QL [52] okHa 3apanTcs
KOMaHIoMi

WINDOW# N, w, h, x, y
HmMeeTcs Takoke pAQ AONOTHATETBHBIX KOMAHN:

OPEN# N, SCR_w*hA x*y — OTKPbIBaeT OKHO C HOMePOM [V,

CLOSE# N— 3akpbIBaeT OKHO ¢ HOMepOM NV,

BLOCK w, A, x, y, ¢ — 3afaet 6510k ¢ Hy>HbIM LIBeToM (kopn C) CTpaHULpI.

Hanpumep, koMaHaa

OPEN# 1, SCR— 40*40 4 120100
oTKpbiBaeT OkHO 40X40 ¢ HOMEpOM 1 U KOOpAMHATaMH HIDXKHETO JIEeBOTrO yria
(120, 100) ;
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PRINT# 1, "HELLO”

BoIBOOHUT c1oBO "HELLO™ B 0KHO ¢ HOMepoMm 1.

B 310it Bepcun beiicuka MOXHO OTAENBHO 3a7aBaTh KOOPAMHATHI B rpadu-
YeCKHUX omeparopax mis nwboro okHa. lnsg 3Toro B omepaTophl BBOOUTCS
mopudukarop #N, roe N — Homep okHa. Hanpumep (B HMX yka3aHbI JOMOJI-
HuTtenbHbe onepatopel POINT, CURSOR u ARC) :

POINT# 1, 4,4 TO 10,10 — nporsxka TuHUM yepe3 ToukH (4,4) u (10,10)
B OKHe 1,

CURSOR# 2, 10,10,50,50 — ycrtanoBka KypcopoB (rpaduueckoro u o6pru-
Horo) B touxu (10,10),u (50,50) okha 2,

CIRCLE# 3, X, Y, R — noctpoenue okpyxHoctd ¢ koopauHatamu (X, Y) u
papuycoM R B okHe 3,

ARC# 4, X1, YI TO X2, Y2, ANGLE — mocTpoeHue Oyru B OKHe 4, Ipo-
XOmsLIeH Yepe3 TOUKHU (X1,y1) H (X2,¥2) ¢ yrmom nosopota ANGLE.

Mpu orcyrcrBuM Mopudukaropa #N 3aJaHHble KOOPAMHATHI OTHOCATCA K
9KpaHy B LEIOM.

B pacumpennoit Bepcuu Beiicuka Mega-BASIC [55] mia oTkpbiTHs OKHa ¢
HoMepoM N Hcnonb3yeTcs KoMaHaa

CURRENT_N
rae NV — Homep okHa. CaMO OKHO 3aJiaeTcs NMOoCIenyomei KOMaHoi
WINDOW_Xx, y, h, w

e X U y — KOOPOMHAThI JIEBOTO BEPXHEro yria; A,w — BbICOTa M IIMPHHA
okHa. Komanna

CLW_N

obecrieunBaeT OBICTPYI0 OUMCTKY OKHa N OT u306paxenus. IlaHHas Bepcus
Bejicuka oGnamaer BO3MOXHOCTbIO 3afiaHus npouenyp: @ Mmsa — obGbsaBnenue
npouenypst, ENDPROC_ Wmsa — 3akpsiTve mpoluemypbl, OpraHU3alyH LUMKIIOB
REPEAT — UNTIL_ YcnoBue U psmoM ApPYrHX OTMEUEHHBIX Hajiee 0cobeHHOC-
Tel, NOJe3HbIX IS CO3MaHMA CIOXHBIX rpapuueckux oGbEKTOB (B TOM UMC-
J1e UHAMMUYECKHUX) .

B pacumpenHsie Bepcuu Beiicuka BXomsaT Takxxe cucteMHbie GpyHKIimu. OHU
MO3BOJIAIOT CYIuTb 0 pabote [IIBM win MeHATh ee OTAENbHbIE XaPAKTEPUCTUKH.

Cucremubie mepeMendbie XOS u YOS [54] 3agaroT Hayaymo oTcuera B AeKap-
TOBOH CHCTEMe KOOPOMHAT 9KpaHa (MX 3HAYEHHs BHIPAKAOTCA B IMKCENAX) .
[Tepemennbie XRG u YRG 3aparnT n3meHenue Macutaba mis oneparopos PLOT
u DRAW.

HomycTuM, HampuMep, UTO 3HaueHHe KOOPOMHAThI X MeHsAeTrca oT 0 mo 255.
Jtomy cootBerctByetr XOS =0. Ecnu 3anath

LET XOS=10¢

TO KOOpAMHATE X MOXHO NpHAaBaTh 3HaueHus or —100 mo +155. Takum obpa-
30M, HaYalno0 KOOPAMHAT CMellaeTcs . (B JaHHOM MpHMepe BOoib ocH X Ha 100
MUKCeNel) .
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10 GO _SUB_100: REM NORMAL
33 LET tro-25. 64 sgb 100,
°p¢0 LET XRG=256: GO SUB 10@: ST
100 REM_TRIRNGLE
119 PLOT 2,0: DRRAW 100,80
120 DRRAW -590,80: DRRU i50,-80
130 FRAUSE ©: RETUR
Puc.5.19

Bnusune nepemennbix XRG u YRG Ha uzMmeHenue macuitaba mo ocaMm X u Y
IIPH TOCTPOEHHMH 4 TPeyrolbHMKOB WUIIOCTPUpPYeT NporpamMma Ha puc. 5.19.

Bo Bcex cilyuasx TpeyroJIbHMK CTPOMTCS 1O nopmporpamme (cTpoku 100—
130) . B ctpoke 10 3agaHo mocTpoeHHe UCXOTHOTO TpeyrosibHiKa. Haxas mobyio
KJIaBUILY, MEPeXOOUM K MOCTPOEHUI0 TPEYrOJIbHUKA C YMEHBLUEHHBIM BIBOE
MacuitaboMm nmo ocu X (crpoka 20) . Haxas cHoBa niobyio KiIaBULIY, MOJYYHM
TPEYTOJIBHIK C YMeHbLIEHHBIM BIBOE MaciiTaboM mo ocsm X u Y (crpoka 30).
Hakonen, eme pa3 Haxas mo0ylo KIIaBHLIY, MOJYYMM TPEYTOJIBHUK C BOCCTa-
HOBJIEHHBIM MaclITaboM 1o ocH X, HO yMeHbLIeHHBIM BaBoe no ocu Y. Uroro-
Bas KapTHHAa MOKa3aHa moj nporpaMmoii. OTMETHM, YTO yMEHblIEHHe MaclITa-
6a no ocsaM X U Y o3HauaeT yBenuueHNe pa3sMepoB U300pKeHU.

Oyuxuua SCREENS (m, n), roe m u n — HOMep CTPOKHM U CTonbla, Bbipa-
OaTbIBaeT CHMMBOJI 3HaKa, PaCHOJIOXKEHHOTO B YKa3aHHOM NO3MLMH, €CIIH 3TOT
3HaK He ecTb rpadema (B mocnemHeM ciydae 3Ta GYHKIMS HUYEro He BbIpaba-
tbiBaer). JonosuutensHast ¢yHxuusi SCRNS$ (mm, n) anaroruHa GyHKLIMM
SCREENS$ (m, n), Ho no3BoinseT BbIpaGoTaTh U CHMBOJI TpadeMbl.

Oyukmua FILLED BeipabarbiBaeT wWICIO TOYEK, KOTOpPOE MUCHOJIB30BaHO
oneparopoM 3akpacku FILL (B Hero He BXOHOAT TOUKHM KOHTYpa 3aMKHYTOH
¢urypsr) . Kopn atpubyToB 3Hakomecra BbigaeT pynxuus ATTR.

5.8. YNIPABMEHWE WPUGTOM (ONEPATOPbLI CSIZE,
SHIFT$, MODE, CHRS$, FONT

K crmeuuanbHpIM NpM3MaM MalIMHHOH rpadMKH OTHOCHUTICA CO3[aHHe Pas-
JIHYHbIX WpHdTOB. UYTOOBI B CTPOKE MOMECTHIIOCH GOJIbIIIE WHCEN WM CIIOB Jyu-
1I€ BBIABATb PE3YJIbTAThl MeIKUM LiprdTOoM. Menkuii mipudt ynobeH u npu ne-
YaTH MHOEKCOB Y MaTeMaTHuYeCKUX CUMBOJOB. [N 3arolloBKOB NPOrpaMM Ha-
[NALHEE UCNONb30BaTh KPYMHbIA IIPHUGT, 0cOOEHHO [J1s y4eOHBIX U UFPOBBIX
nporpamm. B cBs3u ¢ 3tM pacumpenHsie Bepcun belicuka copepxar crenuans-
Hpie rpadHuecKHe CpecTBa [ ympaBileHMs WIpUPTOM — ero pasmepamu, a
HHOTZA ¥ THIIOM.

B pacumpenun Beiicuka Beta-BASIC 3.0 u B QL SUPERBASIC [52, 54]
i ynpaBieHus: wpudToM Hcnonb3ytorca gupektuBa CSIZE u cuMBonbHas
¢byuxmusa SHIFTS. Mupextusa CSIZE 3anuceiBaeTcs B Bufe

CSIZE m [,n]
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,.10 CSIZE 4,8: PRINT " CSIZE &,  oils
20 CSIZE 3,8: PRINT * CSIZE 8,

"30 CSIZE 3.18. PRINT * CSIZE & C3IZ2E &,16

'l% CZIZE 16,16. PRINT " CSIZE CSIZE 16,16

1oe 3 erINT CsIZE 18,32, CSIZE 1

: §§ PRINT CSIZE 2¢,32;" CSIZE 2 |‘:5I'.."E :32
70 cSIZE 8,8 - ) }

I
a2 Hello!

roe m — LMpHHA 3HaKa, a 1 — ero BbicoTa. 3HaueHue CSIZE 8 sxkBuBasneHTHO
CSIZE 8,8 1 cOOTBETCTBYET HOPMabHOMY ILPHTY.

Cnenymoluas nporpamma, npUBeieHHast Ha pHc. 5.20, naeT 06pa3ubl WPUGDTOB
TpY UCNONb30BaHuM AupekTHBbl CSIZE mi, n mns pasHbix 7t u n. Kak BUgHO,
nupexthBa CSIZE npu yBenuueHHH pa3MepoB 3HAKOB MPOCTO KOMUpPYeT UCXOf-
HbIM 3HaK. OOHAaKO NpH yMeHblIeHUH 1PpUPTa aBTOMATHUCCKH MEHSIETCA Halu-
CaHHMe OT/JENIbHbIX 3HAKOB, HAaNPHMEP HYJIb BBIBOJMICS YK€ HENEPeuepKHYThIM,
JNvipextuBa CSIZE MoxeT 6b1Th Mo rkaTopom B komanmae PRINT.

CumBonbHAs QYHKLMS

SHIFT$ (¥, Ctpoka)

CO3[aeT CTPOKY, MOJIYYeHHYI0 NMpeoOpa3oBaHUEM 3alaHHOH CTPOKH (MIIH CHUM-
BOJIBHOW NepemMeHHo# ). Bup npeobpazoBanus 3amaercss kogoM N (mo N=11).
Hanpumep, npu N=1 Bce manbie OYKBbl CTPOKU CTaHOBATCA OOJIBLIMMH, NPU
N=2 Bce Gonblme OyKBbI CTPOKH — MaIbIMH, IIpy N= 3 Manbie GyKBBI CTaHO-
BATCA OONBILIMMHY, a 60/IbLIIME — MAJIBIMH U T. 1.

HeiictBue ¢yuximu CHIFTS mna N=1, 2 u 3 nosicuser nporpamma Ha puC.
5.21. Pe3ynbTar ee BHINOJIHEHUA NpeICTaBiIeH MOJ, NPOTPaMMOH — CJieBa HCXOf-
Has cTpoka (cioBo Basic), cmpaBa — pe3ynbTaT npeobpa3oBaHuA.

OGLIMPHBIMU BO3MOXHOCTAMHU 3afaHust wipudToB o06namaeT pacumMpeHHe
Mega-BASIC [55] =
MODE_M — 3amanue o6iuero pexuma (Mofbl) OTOORaXKEHHUS;

CHR$ _M - momuduxarop B oneparope PRINT, 3amaromumii Bug wpudra B mpe-
Denax fedCcTBUA 3TOrO OllepaTopa;

10 LET HA$="Basic"
2@ LET B$=SHIFTS(1,R¢&)
30 PRINT Rg,Bs
40 LET C8=SHIFTS$(2,R$)
£@ PRINT FAg§.C$
60 LET D$=3HIFTS§:3,A%"
79 PRINT AS.[$
gas;: BRASIC
381 cC basic
Basic bRSIC
Puc. 5.21
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S _FONT_O:MODE_1: CLS : PAPER tmst
7 BEaINT chRE 0;-chRia” cres2
1S PRINT cafﬂn V& i CHR$3
i CHE %4
28 B HL O e DRSS
-0 T [Hega " Maog BRRHRIC
BS FONT_1: PRINT “Mega BASIC" Sda BHalt
6 FaNish PHNE MU RIS Meqa BASIC
1: PRINT CHR22" Mean ASIC
FONT. 1 :PRINT CHR$2
Puc. 5.22 80K, 78:2

FONT_M — ycraHoBka THma wipudTa (OeidCTBYeT M Ha BBIBOM, ONEPATOPOM
PRINT ¥ Ha IMCTHHT NPOTPaMMBI) .

HeiictBHe BceXx 3THUX OMEpaTtopoB INpH Pa3iMUHbIX M WUIOCTpUpYeT Ipo-
rpamMma Ha puc. 5.22, pAagom nokasassl o6pasusl wpuproB. OTMETHM, YTO, 32-
nmaBasi pasnuuHbie M B xomaHmax MODE, CHR$ u FONT, MoxHO monyuuts
MHO>ECTBO JONMOJIHUTENbHBIX LIPU(TOB pa3sHbIX pPa3MEpPOB U BUMA.

Y papa [I9BM (Bkiouast BoIYMCIIMTENNbHBIE KOMIUIEKChI cepun JIBK) ympas-
JIeHHe WIPHUE(TOM OCYIIECTBIIAETCA C MOMOIIBI0 CNEUMATIBHOH MPOrpaMMBbl, Bbi-
3pIBaeMOil MOHUTOpoM. MMerorcsi Tak>ke chelMasibHble NPOTrpaMMbl (HAmpu-
mep, BIGWRITE — mucanue Gonsumimu OykBaMm), CO3MAIOLIME Pa3TIHUHbIE
wpHdTh. B HX OCHOBe NEeXMT TeXHHKa CO3aHMA WIPUPTOBBIX rpadem Mo Hc-
xopHOMy o0Opasuy. Tak, s yBenuueHus wipudTa KaXKaplil MUKCENTb UCXOHHO-
ro obpasua npencTaBiseTcs Marpulieil U3 mXn nMkcesnei B 6noke (M u n —
uHCIIO CTPOK M CTONOUOB 6roka). MmMewTtcsa takue mporpammsl Ha Beiicuke,
HO OHM paboTaioT oueHb MemjieHHO. [l03TOMy ualle mporpamMmsl 3ajiaHus LWpHd-
Ta MULUYTCA Ha MAaLIMHHBIX KOJaX (MMEHHO TaK peajli30BaHO U3MeHeHHe 1upud-
Ta M B CNELUMANBHBIX KOMAaHOaX pacluMpeHMi BeiicMka, ONMCaHHBIX Bbille) .

5.9. AUHAMUYECKAA [PA®UKA (ONEPATOPbI ROLL, SCROLL, PAN,
FADE, GET, PUT, PLOT, *GRAPHIC, »CHAR, *SPRITE W AP.)

JNeMeHTaMH IMHAMHYeCKON rpadMKHU SBJIAIOTCA MOOBHXHbIE U300paKeHUs,
CO37aBaeMble Ha IKpaHe AMCIUIEA. ITO MOTYT GbITh TEKCThl M HAINMCH, TUIbI-
Byuie” MO 3KpaHy M MOCTENEHHO HCYe3alllMe WIM pa3fiMuHble rpaduyeckue
06bexThl (GHUrypKH JIIofieit M XUBOTHBIX, TEXHUUECKHE allapathl U ap.) . JuHa-
MuuecKas rpadyka HIMPOKO UCHOJIb3YETCA B YUeOGHBIX U MFPOBBIX MPOTrPaMMax.
B cnoxHbix Bepcusax BeilicMka ¥ ero paclUMpeHUAX UMeeTCs PAN KOMaHM, 06-
JIervyarolMX Co3/iaHHe JUHaMHYecKoi rpaduky. TUMOBBIE U3 HUX OMMCAHbI HUXKE.

Komanpa Bpawenms u3o6paxenus ROLL 3amaetcs B Bune [54]

ROLL K [,N; x, y; w,! ]
3pecy K — xop HampaBneHusi; N — UHCIIO TOYEK E€IMHMUHOTO MepeMELLEeHHUs;

X U Yy — KOOpOMHATHI NepeMeliaeMoi YaCcTH U300paxkeHHss; w U [ — LIMpPUHA U
ONMHA (B 3HAKOMECTaX) ITOM YacTH. 3afaHHbIi TMapamMeTpamu X, y, wu | 6ok
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M300paXkeHUs MepemelaeTcs B o60M U3 4 HampaBleHHil, YTO 3a/1aeTcs KOIOM
K:5 — Bneso, 6 — BHu3, 7 — BBepx u 8 — BmpaBo. [lepememenue, ecniu ero
MIOBTOPATh, WMEET XapaKTepP BPALICHUS, T.e. MCUE3AIIUMA C OLHOM CTOPOHBI
¢dparmeHT M306paxeHHs MOSABNIAETCS C APYro# cTopoHbl. Komanma ROLL K
ofecrieunBaeT eOMHUYHOE MepPeMeILeHHe BCero u3obpakeHHs Ha | mukcens B
HanpasJjieHHH, YKa3aHHOM kooM K.

U061 co3math 3dbeKT ITaBHOTO NepeMelleHnss U30BPAKEHHs HYXKHO IMO-
BTOpUTH KOMaHAy ROLL, Hanpumep, B LmkJie. Hanpumep, nporpamma

5 CIRCLE 120.80.10 CIRCLE 12

10 FOR D=5 TO 8
20 FOR P=1 TO 1B@
30 ROLL

49 NEXT P: NEXT D

CTPOUT [IB€ KOHUEHTPUUECKHUE OKPYXXHOCTH, KOTOPbI€ 3aT€M IUIaBHO MepeMela-
I0TCSl BJIEBO, BHU3, BBEDX U BIPAaBO, B KOHIE 3aHUMAIOT UCXOOHYH MO3MLMIO.

KoopmuHater 6rnoka x M y 3aalTcA B MUKCENAX, W M/ —B 3HAKOMECTAaX
(HO OTNMYHBIX OT HOPMAIBHBIX) ; W MOTYT NPMHHUMaTh 3HaueHus ot 1 go 32, a
! o1 1 po 176. Crnenywoiuas nporpaMma UJIIOCTPUPYET CII0XHOE NepeMelieHue
U300paxeHus cpa3y B 4 bnokax:

200 LIST 200 TO_269: LISY 200 T
0 262 LIST 200 TO 260
z10 LET Pas_
220 RoLL 5.P;@,175;32,88
230 ROLL a,p,a, 5:16,176
2i@ ROLL 8P 7:52,88
gs@ RoLL 128 ,175;16,176
£25 858-%a’258

U3zo6paxenne B Onokax nepemeuiaercss 4 NepeMelIMBaeTcs, co3faBas 3o¢-
dbeKT BpalueHUs: NPOTHB YacoBOi cTpefiku. HaualbHplil Kagp u cron-Kagp u3o6-
pakeHHs yepe3 HeCKOJIbKO CEeKYHJI IOKa3aHbl Ha puc. 5.23,a u 6.

Hpyras xkomaHnga
SCROLL [K,N:x,y; w,[]

nofo6Ha komanae ROLL. OT/inume ee B TOM, UTO MCUe3al0LIMi y4acTOK u306pa-
KEHMS yXe He MOSBIAETCS ¢ NPOTUBOTONOXHON CTOPOHBI, @ UCYe3aeT C Mojs
spenmsi (9xpana). Ita KomaHna B gopme SCROLL (6e3 apryMeHIOB) BBI3bI-
BaeT CKauoK Bcero u3oGpaxenns BBepX Ha 1 crpoxy. HleiictBue KOMaH/IbI
SCROLL MOHO TPOBEPUTh C MOMOLUBIO POrPaMMBl, OOGHOH NPUBEIEHHON
Bbille, HO komaHaa ROLL 3amenena SCROLL :

229 LIST 200 TO asa LIST 200 T
O_26d: LIST 200 TO

2ld LET P=4.

230 SCROLL S5.P;@,17S ,32 8s

230 SCROLL 6.P,0,175.16.:176
240 SCROLL 8,9,0,57,é2 83

259 SCROLL _7,P,128,175;18,176
260 GU TO 220

HcxomHoe m3o6pakeHHe Ha 3KpaHe COOTBETCIBYyeT Ha pHC. 5.23,a, uepe3 He-
CKOJIBKO CeKYH[ TMOsABUTICSH H300paxkeHHe, mMopgobHOe MOKa3aHHOMY Ha PHC.
5.23,8.
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2000, IST 200 YO 269. LIST 200 7T LY
0"51250: LIST 2008 TO 26D > :.r
210 LET P=4 -:\'Pc m.s-
220 ROLL £,P;0.,17S,32,88 W50 0TH
230 ROLL €,P;@,175,16,17¢6 Ful(h, VR0
2ie ROLL 8.P:9 87,53,42 AR
2§90 ROLL 7P, £8,198;1€6,178 i Sel fieh,
503n§:s¥°zaa TO 260: LIST 202 T R AN
260. LIST 200 TO 2602 ";" !i_.gi. -'/I}P’%#’U"p’
S L5l Pe%p. 0,175 32, 82 Nt O SRS T T
230 ROLL 6.Pi@ 175;1€,176 RN PR IR
210 ROLL 2.Pi0,87;82,43 TR SEA AL L
220 ROLL_7,P 123,175, 18,176 ,.;&3.;&':3 S,‘J}":i‘,.‘
260 _GO TL.P'.:':.E . . ’-.'.,. :," S
T F=4 ot rews g -
SRl e, S
220 ROLL 6,P,Q,175; ] K
510 ROLL 2.P.0,87;52,68 e
a) 6)
: Puc. 5.23
o . LAl r, oS
Lot el g ! PI8Tl ettt R
G- C'QL\OJLLO?' .;-.'_ 4 ‘_’é:!; “
e by S v 202 -
K .’[f"‘ LIST gé‘. HA R m&;'ﬁ‘e{ Heckonpko uHaue Iiepeme
‘ Ui LE$ RS IR ’g:ﬁle"f" s:’(\:v-, IEHUs] M300pakeHus OpraHu-
%"\? P50 p_q_::g"} .“J:Rgs?_|-h ga,ég 1o,A03,  30BaHBl B paCcLIMpeHMH Mega-
B B30 Faga AR TN, TR s BASIC [S5]. 3pech xomanma
EmaDA . Sota R LAY IST &S PAN_N, +X nepemelnaer u3o-
-~ o;;.tbdvit‘t:_’a‘:.'clfm' ;‘_CW-‘:, 260 ’
X "Is.-, FA ) ‘.‘tﬁ._".:).,-,;.uu'“. w- i OpaxeHne BIOJb OcH X Ha
70 26ch 3, 7 e X2l »  BenMuMHy *X, a KOMaH/a
P 7 ~ P Fad v ’
CNET PRI e ‘gu7 SCROOL_N, *Y — T0 e, HO
POtL BLF M 6. g';f";_' :."" 6 o< moocuY. [TepemMelnieHUst OTHO-
E Y g:gg kY, E:'J'? -g‘,lg.sxggoﬂ"’"i 5 ‘: CATCA K OKHY ¢ HOMepom N.
‘. “\\ N :“2‘20 \ ‘,‘?:‘ ¢ 3 2 f "-:\'!' ‘.:s Komanpga nMHaMHU4ecKOro CTu-
. e s 0" Jfn .
¢ . yn e R .'. 2'-_ zgf'igjg; .c‘-“;‘p —“‘::.\g paHus HBOGPH)KCHVM FADE_N

CO3/1a€T OPUTMHAIbHBIE CBETO-

d) Bbie 3¢ deK Tl CTHpAHUsA U306-
paxeHus (MeplaHue, GbICTpasi CMEHa LBETOB M [TOCTeNeHHOE yracaHue U3o6pa-
XEHUs), TNpPUMEHAETCA, HATIpUMEp, WIS MMHTaluMu KatacTpod (Heuro Mono6-
HOe, BUIMMO, BUOMT MOMABLIMH B KAaTacTpody B MOC/IeIHHE MTHOBEHHA Nepen
noTepei CO3HAHUA) .

Psig komann ucnone3yeTcs misA CO3MaHHA OMHAMHUECKHX OOBEKTOB, mepef-
BHUTAIOLIMXCA [0 3KPaHy C [OCTATOYHO GOMBIIOH CKOPOCThIO. axe y mpocThixX
Bepcuit Beiicuka npemycMoTpeHO co3faHue rpadeMm, moMeniaeMbix Ha HY)XKHOe
3HaKOMecTO 3KpaHa (cM. § 5.6). BriBoms mocneqoBaTeNbHO COOTBETCTIBYIOLIUE
rpageMbl, MOXKHO CHHTE3MPOBaTh ABMXKYIuMecs oObexThl (GHrypnl mopei, ca-
MOJIETOB M T.J.) , OOHaKO nopo6Hoe IBrkenue (MO 3HAKOMECTaM) BBITJISAIUT He
HenpepbIBHBIM. OOBEKTHI IIPHITAIOT U3 OJHOTO 3HAKOMECTA B IPYroe, ¥ 3TH CKay-
KM XOpOUIO BUAHBI Ha Ia3. B 3710l cBA3M B pacumpeHHbIX Bepcuax beficuka
HCIOJIb3YIOTCA CIIELMATIbHbIE IPHEMBI 115 CO3[aHusA 06pa3oB 06beKTOB — crpaii-
TOB, UX gedopmauuu (MepeMeIlEeHUs], BPALeHHs U T.7.) ¥ BO3MOXXHOCTH GbICT-
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poro BbIBOJA B N106yI0 TOUKY 3KpaHa C peaeNbHbIM pa3pellcineM B 1 nukcensb
(a HE B OJIHO 3HAKOMECTO) . B mpocTeiiiueit popme TeXHHUKa 3a]laHUA CIPAUTOB
g [19BM MSX Obuta onmucana B § 5.6. Huxke onuchbiBaoTCsl MOTOTHUTENbHBIE
BO3MOXHOCTH 3aJlaHUsl M YINpaBJIeHWs CHpadTaMU B [PYTHX BepcHAX A3bIKA
Bbeiicuk.

B Bepcuu Beiicuxa [19BM 1BM PC mns cospanus o6Gpa3oB ucnons3yercs
oneparop GET B Buge [53]

GET (x1, y1) (x2, y2), Umsa

3mech X;, ¥1 — KOODOMHATHI BEPXHETO JIEBOTO; X,, ¥, — KOOPIMHATBI HIDKHE-
ro npaBoro yria Gnoka usobpaxenus; Mmsa — umsa maccuBa. Onepatop GET
CO3[laeT YKCIOBON MAaCCUB C yKa3aHHbIM HMMEHEM, XpaHALMA BCI0 UHPOpMa-
i 06 H300paxeHUM B NpPAMOYTOJIBHOM Onoke, 3amaHHOM KOOpAMHATaMU
(x1, y1) ¥ (x4, y2) ero yrinoB. Camo usobpaxeHne DOIDKHO GopmMHUpOBaThCA
moObIM M3 OMMCaHHBIX paHee CMOCOGOB: BBIBOI TeKCTa, rpademM, mpUMeHeHHe
oneparopoB PSET, LINE, CIRCLE, DRAW, PAINT u np. Takum oGpasom, orme-
parop GET kax Obl CHHUMaeT M 3alOMHHAaeT KONHUI0O MPOU3BOJIBHOTO M306paxe-
HHsI CO BCeMH ero aTpubyramu.
Onepatop

PUT (x, y), Umna

BBHIBOAMT OJIOK HM300pakeHHs] C YKa3aHHbIM HMEHEM XPaHALIEro ero MaccuBa
B 3aJlaHHOEe MECTO 9KpaHa ¢ KOOpAMHaTamu (X, ¥) BepxHero JeBoro yrna. Tex-
nuka npumenenus onepatopos GET u PUT moppo6uo omucana B [53], npu-
Mep [1aH B TIPHJIOXKEHUH 2.

ITouTn aHaJlOrMuHo co3parTcsa obpassl B paciumpenun Beta BASIC 3.0 [54].
J1s1s1 3TOrO UCHOJIb3YeTCA ONepaTop:

GET Umsa,x,y [,w,!] [; Tun]

3mech UM — MMsA CTpOYHON mepeMeHHOl, XpaHAue#d JaHHple 06 oOpase; x H
y — KOOpOMHAThI JieBOro yria 61oka obpasa (B muxcensx); w(widh) — mmpn-
Ha u [ (lenght) — nnuHa 6Gnoka (B 3Hakomecrtax); Tun (uucno O wnm 1) -- yka-
3aHMe Ha OJMH U3 [IBYX BO3MOXHBIX THIIOB 3aflaHMA pacuBeTkyu oOpa3oB. Xpa-
HEHHUE [IaHHBIX B BHM/E 3HaueHUs CTPOUHON MEPEMEHHON HMeEET BaKHOE HOCTOMH-
CTBO — HET HEOOXOIMMOCTU B pe3epBUPOBAHMHU MOJ [JaHHbIE MAMSATH, TaK KakK
OHO NMPOMCXOMIUT aBTOMATHYECKH.
Bbi30B 06pa3a-CripaiiTa BbIMONTHACTCS KOMaHIOH

PLOT x, y, Umsa

IJie X U ¥ — KOODAMHATBI BEPXHETO JIEBOT'0 YIJia BBIBOAMMOro 06pa3a (B mukce-
nsx) ; UMst — uMA CHMBOJIBHOM TepeMeHHOM, XpaHsilei obpa3. '

IleficTBHe 3THX OIIEPaTOpPOB WUIIOCTPUPYET MpOrpamma, NpHBeEAECHHasA Ha
puc. 5.24. CTpOMTCs 3aKpalleHHbIH KPYT C BHIBEICHHOH B €r0o CepefuHy Haj-
muckio HELLO (ctpoka 10). Onepatop GET xonupyer 3T0T pUCYHOK, NOjpe-
323 kpyr cuu3y (ctpoka 20) . C nomouusio oneparopa PLOT nonpesanHsiit Kpyr
nepeMernaeTcs o ock X 3ajjaHHeM MiepeMeHHOM KOOpAuHaThI X (cTpoku 30—50).
Huxe mpepcraBieH cton-kanp M300pakeHHsA: B JIEBOM BEPXHEM YIJy HCXOQ-
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10 CIRCLE 49,140 30
FILL 4@ 442

20 GET X3oi0.175.5 5 —

20 & x$, -]

30 FOR =0 TH 254 WIANY

40  PLOT x,Bo.X%

S0 NEXT

Puc. 5.24 HELLO

HOe u300paxkeHue (CpaiT), HWKe (B LEHTpEe 3KPaHa) — ero nepeMeIarniascs
noppe3aHHas cHu3y xomus. ([IpuHTrep, ¢ moMoIbI0 KOTOPOTO MOJTyUYeHbl PUCYH-
KH, HECKOJIbKO BBITATUBAET U300pakeHHE MO BEPTHKAIH, TAK YTO OKPYXKHOCTh
BBITJIAOUT KaK 3JUTHIIC.)

CkopocTh ABMXEHUS MOXHO YBEITHUMTb, 32/1aB U3MEHEHHE C OOJIbIIUM 111arOM
(npuHaT war 1). OgHAKO ¢ POCTOM lIara CHIbHEe NMPOSBIIAETCA NUCKPETHOCTh
nepemeniennss (B BUIE CKauykoB). HampoTuB, 3aMeIuMTh [BHXEHHE MOXHO,
BBes mocne onepatopa PLOT xomanny mayast PAUSE N, rae ¢ poctom N Bu-
>xeHue Oyaer 3aMeIATbhCA.

CkOpoCTh TepeMelCHUs CHOpaiTOB B ONMUCAHHBIX Bbille BEPCUAX CPaBHHU-
TeNIbHO HeBenuKa. Hanpumep, B mocienHem npumepe oObeKT NMepeMellaeTcs
BIOJIb JKpaHa mpumepHo 3a 10 ¢ (war u3meHeHusi X paBeH 1). PaszpaGoraHsl,
O[IHAKO, ClielalibHble Bepcuu belicMka ¢ yCKOpPeHHO# IuHamMueckoil rpadu-
koil. [Ipumepom Moxer crnyxuts Bepcus Sprite BASIC (¢upma Mapasoft,
[onbiua, 1986 r.) [56]. Ee ocoGeHHOCTH OMMCaHbI HIXeE.

Komanner Bepcuu Sprite-BASIC BBOmsTCA CO 3HAKOM * nepen HUMHU. B coc-
TaBe BEPCHUM MMeEETCS psl paHee OMMCAHHBIX KOMaHJ, MpPEeNCTaB/IsieMbIX B He-
CKOJIbKO UHOM BHJIE:

*DOKE Amnpec, Kon — nsoitHoe POKE,

*SET INK C1, C2 — 3amena xopa uBera 3Haka Cl Ha ko C2,

*SET PAPER C1, C2 — 3amena koza usera crpanuupt C1 Ha C2,

*SCREEN PAPER C1, INK C2 — ycraHoBka usera ctpanuup! (Kom C1) u 3Ha-
KxoB (xom C2),

*CRAPHIC N — 3apganue npoienypsl BBOJa rpauueckoro aieMeHTa,

*PUT N, x, y — BbiBO1 0oOpa3a ¢ HOMepoM /N Ha MeCTO ¢ KOOPOMHATaMU OIOD-
Horo yrna (x, y),

*ERASE () — ctupanue Bcero skpasa,

*ERASE SPRITE N — ctupanue cripaiita ¢ HomMepoMm NV,

*SPRITE N, x, y — BbIBOA cmpaiiTa ¢ HOMepoM /N Ha MeCTO ¢ KOOpOMHATaMH
OMOPHOTIO yrilax, y,

*SPRITE N, x, y, x —w, y —w, K — BbIBOJ], CipaiiTa ¢ JONOJIHUTENIbHBIMHU aTpH-
OyTaMHU Ie peMeIEHUs,

*CHAR N, S1, S2, S3, S4 — 3apaHue npouenypbl CO30aHUSA AMHAMUUYECKOIO
cmpaiita ¢ Homepom NV; MMewluero H3oopaxeHHe B BUMIE CIIPaHTOB C HOMepa-
mHu S1,S2,S3u S4,
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*DIN ... *E]l — oObsBneHHe Hauajla ¥ KOHLA NPOLENYPbl 3aJ4aHUA MOABHXHO-
ro cnpaiTta (cM. komanny *CHAR).
C nmomouibio onepatopa

*GRAPHIC N

rae NV — uenoe wicno o1 1 go 32, MoxkHO 3ajath 10 32 cipaToOB, KaXAbIA H3
KOTOPBIX CTPOMTCA B paciuMpeHHO# matpuue (16X 16 mukceneit). Insa storo
cpa3zy mocie oneparopa *GRAPHIC momxen cnemoBars omepatop *DATA co
CIUCKOM M3 16 wicen, Kaxaoe M3 KOTOPbIX KOAMPYET OOHY CTPOKY CHpaiTa.
Ypcna moryt ObiTb [ECATUYHBIMM, LIECTHA[LATEPUUYHBIMU (Mepel KaXIbIM
OOJDKeH CTOATh 3HaK $) wiM [BOMUHBIMM (mepef KaXKABIM HOJDKEH CTOATH
3Hak BIN).

BoiBoz CripaiiTOB M X OObedMHEHME B TPYMNNbl (IMHAMHUYECKHUE CIIPAiiThI)
BBINOJIHSETCA OTMEUEHHbIMU Bbillle KoMaHJamHu. B coctaB paciumpenus Sprite-
BASIC Bxomar gse BcrmomoraTesbHpie mporpammbi. Opna u3 Hux SP DEMO
COMIEPXHUT MOAPOOHYI0 UHCTPYKIMIO IO MPHMEHEHHIO YKa3aHHBIX Bbillle (M HEKO-
TOPBIX IPYTHX) KOMAH A3bIKa U J€MOHCTPALMOHHYI0 nporpammy — urpy ~“Koc-
MHUYecKas BOiHa”, CyTb KOTOPOH 3aKJIIOYAaeTCsi B OTPAXKEHHH JIa3ePOM aTaKH
KOCMHYECKHUX 0OBbeKTOB (NMpHUYIJIMBBIX ODJaKOB, KOCMHUYECKHX Kopabneil u
T.01.). B CBfi3M ¢ 3THM HeT HEOBXOOMMOCTH MONPOOHO OMUCHIBATH JIEHCTBHE KO-
MaHj, 510 Bepcud. OTMETHM JIMIIb, YTO CKOPOCTb I'€HEpPAalMHU CHPAHTOB Bbllile
50 o6pa3oB B cekyH/y, YTO MO3BOJIsAET MOJNYUYaTh JOCTATOYHO ObICTPbIE M IUIAB-
HbIe ABMKEHUSA 1O 6— 10 06beKTOB OTHOBPEMEHHO.

Bropas Bcmomorarenshasi nporpamma SP EDITOR (cnpaiit-peaktop) pes-
KO oOneryaer co3jiaHue MOJIb30BaTelleM COOCTBEHHBIX OMONMOTEK CHPaiTOB.
IIpu ee BBOOe BBIBOOMTCA ceTka M3 16X 16 KBa#paToB, B KOTOPOH MOXHO
ObICTPO MepemMewaTh Kypcop B Jiro6GoM Hanpapienuu. Haxatue knasuum P 3a-
TEeMHAET KBafpar, a W fenaer ero cBeribiM. Tak B MaTpHUIly MOXHO 3aHECTH
mobyto ¢urypy. B gpyroii yactu dxpaHa BBIBOOATCA B eCTECTBEHHOM Buue 32
3HaKOMeCTa crpaiiTa. PeakTop mo3possier BpauiaTh crpaiTsl, epeMelaTh UX,
00beOMHATh B IPYINbl, 3aMMChIBaTh Ha MAarHUTO(OH U CUMTBIBATb MX C HEro.
Taxum o6pa3oM, perakTop NONHOCTbI0 OepeT Ha cebsa GYHKUUMH NPOrpaMMUpO-
BaHMs ONEpalMii MO 3aJAHUI0 CIPAHTOB M OObEOUHEHMIO MX B IPYIMbl — JMHA-
Muueckue cnpaiiTel. [lonp30Bareno OCTaeTcsi JIMLIb BBIMOJIHUTD XYIOXKECTBEH-
HY10 4acTb paboThl — U300pa3UTh CHIPANTHI.

5.10. TOFOrPA®UKA (OMEPATOPbl RENDOWN, PENUP, MOVE,
TURN, TURN TO)

MaumnHas rpaduka Ha sspike Beiicuk Gasupyercs Ha KOHUENMUUH NOCTPOe-
HUS TeOMETpUYeCKHX GUIyp MO 3aJaHHBIM KOOPJMHATAM MX XapaKTEPHBIX TO-
uek. IInsA psApga reoMeTpuueCKUX MOCTPOeHMH 3TO0 HeymoOHo. Tak, mBuKeHHe
PYUKH WIM KHCTH UeJlloBeuecKOH pPYKH, BpallleHHe CJIOXHBIX ¢uryp u apyrue
onepauuy HeyHOGHO BBINMOIHATH, aHATU3UPY A KXKIBIl pa3 KOOPIMHATHI XapakK-
TEPHBIX TOUEK U306pakaeMoro obbeKTa.

ATnbTepHaTHBHBIM MMOOXONOM K MOCTPOEHHI0 IpadMKOB SABJIAETCA KOHLEMN-
LM PUCOBAHMA OBUXYyLIeAcsa uepemalikod (turtle). Mmeercs B BHIY, uTO ue-
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pemnaiiika ecTb HeKHil BooOpaxkaeMblit 06beKT, Hecymi nepo. OHO MoxeT ObITb
nomHATO (TOrja nepeMelIeHHs Yepenaliky He BUAHBI) WIM ONyLleHO (mepeMe-
ILIEHUsI COTPOBOXIAIOTCS MOCTPOEHHeM JIMHUA) . Uepenaika MOXeT MOBOpPauy-
BaThCA Ha 3aJlaHHbIA yros (B rpajgycax) BIPaBO MJIHM BIIEBO U IBHMIraTbCsA BIEpes
WIM Ha3al Ha 3alaHHOe wWiCJIo 1aroB (mukcereil) . JIBHKeHUs yepemaluiky Mo-
eT NOBTOPATb po6oT, ynpapisemsiil [I9BM.

KoHuenmmsa uepenauiky Hauula HauGollee MOJIHOe OTpaXKeHHe B sI3bIKE MPO-
rpammupoBaHusa Jloro (LOGO). 3T10T f3bIK B MNOCTenHee BpeMSA MONYYMIT LIH-
POKYI0 M3BECTHOCTb KaK A3bIK, BecbMa yI0OHbIi 11 0OyueH!s: OCHOBaM CTPYK-
TYPHOTO MPOTPAMMMPOBAHMA W MalIMHHOM rpaduxu. KoHuenuus yepenauiku
OKa3wlach CTOJIb YJIAuHOWM, YTO OTHeNbHbIE OmepaTopbl JIoro crtamu BBOAMUTL B
apyrue s3piku nmporpammupoBanus mins [19BM: Belicuk, Ilackans, mMukpo-
[Tponor u np.

OcHoBHas 3ajia4a jororpadMky 3aKiO¥aeTcs B MEPEMEIeHUH TOUYKHU-Yepe-
MAlKKH M3 MOJIOXKEHUA ¢ Tekyummd koopauHatamu XCOR u YCOR Bponp Ha-
npasnsouei Bexrtopa ¢ yriiom ¢ =HD (heading) Ha paccrosinve L (xomanpaa
FORWARD unu FD) . [Inst 37010 BBIYMCIAKTCSH HOBbIE KOOPIMHATBI

XNEW=XCOR+MX=*L=*COS (HD),

YNEW =YCOR+MY=*L#*SIN (HD),

roie MX u MY — maciutabupyorye MHOXHUTEIU.

Ecnu cBetoBoe mepo ONyileHO, Ha JTO yKa3bIBaeT 3HaueHUe MepeMeHHOMH
cratyca cBetoBoro nepa PS (pen status), to touku (XCOR, YCOR) u (XNEW,
YNEW) coenuHAIOTCS OTpe3KOM HPAMOH C nomolusio onepatopoB DRAW u
LINE. Eciu uHaue, TO OTpe30K He CTPOMUTCA. YTojl ¢ 3alaeTCA KOMaHIOM
SET HD ¢ unu TURN TO ¢, yBenuuenue ¢ Ha Ay obecreunBaeT KOMaH[a
LEFT Ay unu LT Ay (noBOpOT BJIEBO), YMEHbIICHHC ¢ Ha Ay — KOMaHOa
RIGHT A¢ unu RT Ay (noBopor BmpaBo). [locne mocTpoeHHs: OuepemHOro
otpe3ka 3agaerci XCOR=XNEW u YCOR=YNEW. C noMouibio MHOXHTeJEMH
MX u MY MoxHOo MeHATh Maciutab M306paxkeHus mo ocsiM X u Y (Hampumep,
NPEBPATUTh OKPYXHOCTh B 3JUTHIIC) .

Bepcus QL SUPERBASIC copnepxuT mATh OCHOBHBIX ONEepaTOpOB JIOrorpa-
¢buku [52]:

PENDOWN — nepo BHu3,
PENUP — nepo BBepX,
MOVE n — nepegBuHyTb uepemnaliiky Ha n waroB (Bnepen mpu 11 >0 u Hasaf

npu n< 0),

TURN ¢ — noBepHyTb uepemauniky Ha yron ¢ (B rpagycax, HalpaBO WIH HajleBO

B 3aBHCUMOCTH OT 3HaKa ¢),

TURNTO ¢ — ycTaHoBUTb YroJl NOBOPOTa UepenalukH .

Omnmnume onepatropoB TURN ¢ u TURNTO ¢ coctoutr B 1TOM, uto TURN ¢
MOBOpauMBaeT ~TeNo”’ YepemaliKy Ha Yrojl ¢ OTHOCHTENBHO TEKYILErO ero Io-
noxenus, a TURNTO ¢ ycranaBnuBaer “Teno” yepemnaliku Ha yroi ¢ OTHOCH-
TEBHO UCXOIHOTO MOJIoXeHus {po =0).

A3pik Jloro comepXMT B HECKOJBKO pa3 GoJjibille KOMAHI, YIpaBlIeHHs uepe-
namikoit. OpgHako B DBeiicMke HMMeOTCs aHalOrM OTCYTCTBYWOLUMX KOMAHI.
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10 CLS POINT 120 .8@. PENDOUN
20 FOR J=1 TG 6

3@ TUF.NTD ‘JQGD

19 FOR I=1l &

5@ MQOUE 40 TunN g0

3¢ MEXT I NEXT J

Puc.5.25

Hcnonb3oBanue nororpaduxu Ha beiicuxe wimocTpupyer nporpamMma Ha
puc. 5.25. Jkpad OuMIIAeICs, uepemnailka MOMENIAeTCs B HMCXOOHYI0 TOUKY
(120,80) u omycikaercst ee cBetoBOe Iepo (crtpoka 10). 3atem 6 pa3 noBTOPA-
I0TCs1 CIIeflylolMe ONepaluu: NoBopoT uepenaiku komangoii TURNTO na 60°
U IUECTUKPATHOE [IOBTOPEHHE MPOIBMXKEHUA Briepel Ha 40 L1aroB ¢ MOBOPOTOM
komaHmoil TURN Ha 60°. B pesyibrate BpalleHHs MCXOIHOTO LUECTHYTOJIbHH-
Ka OTHOCHMTEJIBHO HCXO[IHOTO YTJla CTPOMTICH 6 LIECTHYTOJIbHUKOB. ITOT PUMED
HarJIAHO WUIIOCTPUPYET NPOCTOTY NMOCTPOEHUs (GUTYp BpAlLEHHA C MOMOLIbIO
OIepaToOPOB JIOrOrpapUKH.

CrnemyeT OTMeTHTb, UTO MHOTHE ONEPaTophl fA3bika JIOro OTIMYHBI OT MOZ00-
HbIX omepatopoB belicuka c jsororpadukoii. Tak, B Jloro orcyrcTByIoT onepa-
toppt MOVE, TURN, TURNTO, Bmecro Hux npumensitorci FORWARD — Bre-
pen, BACK — nazaji, HEADETURTLE - noBepHyTb uepenaiuky u 1. A. [loatomy
npsAMOi nepeBoy, nporpamm c¢ a3bika Jloro Ha beiicuk 3atpynxed. Peus uper o
oy6nupoBanuu GyHKIMOHATBHBIX BO3MOXHOCTEM ororpaduxu. Cnenyer Takxke
OTMETHUTb, 4TO 06paboTka aHHbIX Ha A3biKe JIOro KOpeHHbIM 06pa3oM OTIIHYa-
eTcA OT NpuHATON B beiicuke M Bceueno 6a3upyeTcsi Ha KOHUEMUMAX CTPYKTYp-
HOTrO HpOrpaMMHUPOBaHUSA ¥ OMEPUPOBAHUA JIaHHBIMU B BHIE CJIOB U CIHCKOB
(6e3 merieHMs JAHHBIX HA UACIIOBbIE M CUMBOJIbHbIE) .

5.11. 3BAAAHUNE 3BYKOBbLIX 3®OEKTOB (OMEPATOPbl BEEP SOUND,
PLAY, SREP, SON, SOFF, »ZAP, « NOISE)

BonpumucTBo [19BM mMoryT co3maBaTh pasnuuHble 3BYKOBble 3¢dexTsl
MOMOILbI0 TPOMKOTOBOPHTENs, BCTpoeHHoro B camy [19BM umu pucnneii-tene-
BU30p. ITH 3pdex Tl MOryT GbITh BeCbMa Pa3HOOOPA3HBIMU: IPOCTbIE 3BYKO-
BbI€ CHI'HAJIBI, My3bIKajibHble 3BYKH, 3BYKH peunt (OCODEHHO ¢ CHHTE3aTOpaMH
pewt) W cremMalbHble 3BYKOBble 3(dexThl (LWENTUOK KIIaBHUIM, BBICTpeE,
packatsl rpoma, GapabanHast Apo6b U T.11.) .

Co3panne 3BYKOBBIX CMTHaIOB. [InfA cO30aHMA 3BYKOBOTO CHUTHala 3afaH-
HOW JUTUTEJIbHOCTH M TOHA CITY>KaT ONepaTopbl

[HC] BEEP p, ¢
[HC] SOUND ¢, p

Taxk, BbINOJIHEHHE CTPOKH
10 IFOR T=p TO 100: BL.ILP . 5, T:NEXT T
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Puc.5.26

CO3[2eT MHOXECTBO 3BYKOBBIX TOHOB IIJIMTENbHOCThI0 Kaxoro 0,5 c. Ton mno-
CTEMEHHO MOBBILLIAETCH, U 3BYK MEPEXOOUT B yJIbTPa3BYK, HECIIBILIMMBIH YXOM.
3HaueHuss p moryT 3afmaBatecs or 0,01 wmu 0,02 mo mo6oro momycTHMOro
3HaueHUs1. 3HAUCHUs ! MOTYT ObITh M OoTpuuaTenbHbIMU (O COOTBETCTBYET OIpe-
OeneHHoMy ToHy) . Ilpu £ >0 wactora 3ByKa pacreT, a npu ¢ < 0 yMeHblIaeIcs.

[Iporpamma

19 FOR T=-60 TO 60

20 BEEP .5, T: NEXT T
I03BOJIAET BOCIPOM3BECTH BECh CIEKTP co3maBaeMbix [I3BM (ZX-Spectrum)
TOHOB. .

CooTBercTBHe 3BYKOBBIX TOHOB HOTHBIM 3HaKaM. 3ByKOBble TOHa, popMH-
pyembie ¢ momoiuupio onepatopoe BEEP u SOUND, o6pI4HO OFHO3HAUYHO COOT-
BETCTBYIOT TOHaM, 3a/IaBaeéMbIM C moMouibio HOT (puc. 5.26,a) . Takum obpa-
30M, MONb30BaTeNb (My3bIKAaHT WIHM JI0OUTENb) 3HAKOMBIH C HOTHOH a30yKoil,
MOXeT JIETKO 3aKOOUPOBATh C HOT IIOHPaBHMBILYIOCA eMy Menoauio. COOTBeTCT-
BHE TOHOB KJIaBMAaTypPbl POyl (MM PYTrOro My3bIKaIBHOTO MHCTPYMEHTA) MO-
Ka3aHo Ha puc. 5.26,0.

IIpuBemeHHas HMXXe MPOrpaMMa peallu3yeT HCHONIHeHHe (PparMeHTOB U3BECT-
HoO# mMenoauu ~’Bo mone Gepesa cTosna. . .”’ COOTBETCTBYET HOTaM Ha PUC. 5.26,a:
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12_REM [1,1.4ANKOBCK
EEPE3A CTOANA" Cxua “80 none

15 IN pur TSRARMTE TEMN ST LE
Tz 4.,T

T ’;a FOR I=1 TO 4: BEEP T,7: NEX
30 BEEP 24T ,S: BEEP T,3. BEEF

40 BEEF F’QT 2. BEEP 2T, @
Se_BEEP T,7: Zeelf T,7: BEEP T,
19; BEEF T,
" B0 BEEP T, ’s. sEEP T.5: BEEP T,
3. _BEEP 7,3
70 BEEP 2#T,2: BEEP 24T
80 FOR I=1 T0 13: READ 42 e
6. BEEF A,B: NEXT I
30 DATA_.25,7,.25,7,.25,7, .25,
7,.8,5,.25.3,.25,3
199 DATA .5,2,.5,8,.25,7,.25,7,
+25,19,.25,7,.25,%,.25,5, .25,3, .
25,3,.8,2, /5.0

3ByKOBbIE TOHA MOTYT 3amaBaTbcs onepatropamu BEEP unu SOUND aBywms
cnocobamu: ¢ MOMOIIIBI0 APTYMEHTOB (TOH, [UIMTENIbHOCTb) , BXOASIIUX B 3TH
OMNepaTopbl HEMOCPENCTBEHHO M BbhIOMpaeMbIX M3 MacCHBOB fdaHHbIX. O6a 3tH
crnocoba peau30BaHbl B IIPUBEIEHHOM BBILLIE HPOrpaMMe.

Menonus 3amactcsi ¢ momoupio oneparopoB BEEP mns kaxnoi HOTel (CTpO-
ku 20-70). Ilpu stoM, MeHss mapamerp T (WMC/IO TaKTOB) M mapamerp ¢ =
=60/4T (¢ — ueTBEpTb TaKTa), MOXHO MEHATb M TEMII HCIIOJIHEHUS MEJIOIMH.
[ToBTOpHOE HCIOIHEHHE MEJTOIMM 3a/1aHO C TIOMOLIBI0 ofHOro oneparopa BEEP,
apryMEHTbI KOTOPOrO ¢ MOMOUIbI0 IMKia U onepatopa READ Beibupawtca us
IpeaBapUTENbHO COCTaBJIEHHOro crucka omepatopoB DATA nu6o U3 MHOro Mac-
cuBa (crpoku 80-100). Takoil meTon [enaer mporpamMmsbl Golee YHUBEPCalb-
HBIMU U KOPOTKHMH.

Cneuuansibie 38yKoBbie 3@¢pexThl. Y GonpumucTtsa [19BM MysbikanbHbie
BO3MOXHOCTH OTPAHUUYEHbI OJJHOTOJIOCHIM 3BYUYaHHEM, MOJIYUYEHHBIM C MOMOLBIO
oneparopoB 3afaHusi 38ykoB BEEP u SOUND. OpHaxko y HekoTopnix [T9BM
(Hanpumep, MSX u IBM PC) umeercs BO3SMOXHOCTh CO30aHus GoJiee CIIOXHBIX
3ByKOBBIX 3P ¢ekToB. Tak, y [I9BM MSX xomanna BEEP (6e3 aprymenTa) uc-
MONb3YyeTCA A CO3[aHUsA KOPOTKOro 3BYKOBOIO CHUTHala, a GyHKIMM onepa-
topa SOUND 3aMeTHO paclmpeHbl, OH UCIIONIB3YETCA B BUME

SOUND M, N

roe M — Homep (ot O mo 16) 3anmamowmii XapakTep 3ByYaHusi; N — Gait. 3ana-
Bast pa3nuuHble M U N, MOXHO BOCIIPOM3BECTH BEChH DAL MYBI:IKaJ'IbeIX 3BYKOB
10 HOTaM.

Eme Gonpummu BO3MOXHOCTAMH oGiamaer omepatop PLAY (urpars), oH
obecreunBaeT TpexronocHoe 3Byuanue [I9BM MSX. OnepaTop PLAY 3amuchl-
BaeTcs B BUAE

PLAY CII1, CII2, CII3

rae CII — crpouHas nepemeHHasi. CTpouHbie NepeMEeHHbIe I KaKAOTO U3 TpeX
TOJIOCOB 3aMMCBHIBAIOTCA TaK e, Kak M B onmepatope DRAW atoit [I9BM (B man-
HOM (llyYae UMEETCS B BHY aHAJIOTHs MEXIy MNOHATHAMH “TSAHYTb JIMHUIO M
“TAHYTb 3BYK”). B COCTaB CTpOUHBIX MEpPEMEHHBIX MOTYT BXOOMTb KOMAaHIbI
An, Bn, Cn, Dn, En, Fn u Gn — 3apatomue BCe CeMb OCHOBHBIX HOT (UMCIIO 71
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safaer TakT 1/n), Rn (maysa), 3Haku pe3kocTd # M +, 3HaK Gevons u pAn Apy-
rux ykaszaauit. C mocnefHuMH nosbp3oBatesu ganHo#i [1I3BM MoryT 03HaKOMHUTD-
CA 10 MHCTPYKIMM MO JKCIUTyaTalldM WIM C oMolubio KHuru [24] . K coxare-
HHMIO, TIEpeBOJl 3BYKOBBIX (PparMeHIOB IPOrpaMM C TaKMMHM ONepaTopamy Ha
Bepcun Beiicuka 6onbumncTBa Apyrux [[IBM npaktiuecky HCK TI0UEH.

B cocraB oneparopa PLAY I19BM IBM PC moryT BXOmMTh yKa3aHMsA [daxe
O MY3BIKA/IbHOM PHTMe M CTWIE MEJIO/IMHM, HalpuMep PUTMe TaHro, Mapiua U
T.0. Y HekoTOpbiX Bepcuil BelicMka WMCIIO apryMeHIOB B Oneparopax PLAY,
SOUND u BEEP yBenuueno go 6—8, 4o MO3BOJIAET CO3[aBaTh pasHOOGpa3-
Hble 3ByKOBbI€ 3¢heKThI.

Psn oco6bix KOMaH[I yIpaBleHUs 3BYKOM HUCHOJIb3YETCA H B PAaCLIMPEHMAX
Beiicuxa. Hanpumep, B pacumpesnn Mega-BASIC umerorcst KOMaH/IbI:
SREP_N — noBTop 3BykoBoro cariana (SOUND REPEAT),
SON — BkIIIOUEHHE 3BYKA,
SOF — BhIKJII0UEHHE 3BYKA,
PLAY_n,, n,, n3, ny4, Ns — CO3[aHUE CIIOXKHBIX 3ByKOBbBIX CUTHAJIOB.
[TpuMepsl MX IPUMEHEHU

PLAY_0, 5,0, 30, 5 — My3bIKalbHas Tpeilb,
SREP_1: SOUND_®, 0, 7, 6, 25: SON — ouepenb U3 BbICTPEJIOB,
SOUND_®, 9, 7, 6, 25 — KOpoTKasi Ouepesib.

B pacumpenuu Sprait-BASIC umerTcs KOMaHIbI:
*Z AP — 3ByK, HATIOMUHAIOLIMII JBYUaHHe CIyLIEHHOH TETEBbI JIyKa,
#*NOISE N -- 3Byk BbICTpenoB (oT ofHoro npu N=1 10 ouepeny npu V= 255).
Umerorca crneumanusupoBandbie [I9BM  — My3biKanbHbIe CHHTE3aTOPBI.
B ONBITHBIX PyKaX TaKOW MHCTPYMEHT 3BYUMT Kak Lenblit opkectp. OnHake
paccMmoTpente Takux [I9BM ocoGoro mpumeHeHusi BBIXOOMT 33 PAMKH [JaHHOH
kHuru. Kak yxe ormeuaniocs, B [I9BM BHenpsioTCcsi CHHTE3aTOPbI PeuH, crocob-
Hble TIPOM3HOCHUTH CJIOBa M ¢pa3bl (HalpuMep, KOMMEHTUPOBATh XOMbI UIPbI B
mraxMarbl) . CUHTE3 3BYKOB peuy IIMPOKO MPUMEHSIETC W Ha MPOrpaMMHOM
YPOBHE C MOMOLIBI0 OMMCAHHBIX BbIllle KOMaHI. ITO OTHOCUICA M K LIeJIbIM My-
3bIKAJTbHBIM IIPOU3BENIEHUAM.

Fnaea 6

YNPABNEHWUE N3BM U NEPNOEPUNHBIM OBOPYAOBAHUEM,
JKCNNYATAUUA UX

6.1. YNIPABMEHMUE N3BM (AUPEKTUBbI NEW, RUN, STOP, CONTINUE,
END, CLR, CLRALL, VAC, SAC)

CoBpemenHbie [I9BM npu Bk/IIOUeHHH NMPUXOOAT B FOTOBHOCTb aBTOMAaTHueC-
KHU, 4TO MOATBEpKHaeTcs coobueHusamu Ha 3xkpaHe OTOB, READY, OK u gp.
Y Hexotopsix [I9BM HeoOxonaumo 3arpy3uth uHTepnperatop belcuka ¢ HaKonu-
Tensa Ha MarHuTHOM gucke (HMD) unu kacceTHoro mMarHurogoHa. [1pusHakom
FOTOBHOCTHM OOBIYHO fABJIAETCA KYpCOP — MUTamollas YepToyka, 3HaK o M T.H.
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Iepen BBOIOM. HOBOI NMPOrpamMMbl OBGBIYHO HCIONBb3yeTca HupexTHBa NEW
(HoBbIit) . OHa ounmaer O3Y M MHOTAA MPUAeT HOBOI NMPOTrpamMMe 3afaHIOE
nonb3oBareneM ums. Ee MOXHO BBeCTM B MpOrpaMmy, Hampumep, OJist CaMo-
YHHYTOXEHHA MOCIeHed MOc/le ONHOKPATHOTO MCHONHEHHA. ITO MOJE3HO NpH
3arpyske B [I3BM nomonHurtensuoro angasura.

Hns mycka nporpamm ciyxut gupexTuBa RUN (6er) . DTa gaupexTHBa ouu-
waer O3Y, cHMMaeT ompeneneHus MepeMeHHbIX (Wi OGHYINsAeT MX), yCTaHaB-
JIMBAeT Ha HYNb clyXeOHble CUETUMKH LMKIIOB, NOANPOrPaMM U CTEKa [aHHBIX.
Komanpna RUN HC 3anmyckaer nporpammy co crpoku HC, a xomanga RUNCUM A1)
(ne y Bcex [I9BM) — mporpamMmy ¢ ykasaHHeEM MMEHH, B DTOM Cliyyae BBIBO-
aurcst uMA mporpammbl; komanga RUNNH 3anyckaer mporpammy Ge3 Bbigauu
HMeEHH.

s octaHoBa nporpammel ucnons3ywrcsa koMmadnel STOP u END. Komanna
STOP o6ecneuriBaeT OCTaHOB B TOM MecTe, Ifie yka3aHo (Hanpumep, OCTAHOB
B CTPOKE 10@). Komanna END 0GBIuHO MOMEIIAETCA B KOHLE MPOrPamMMBI.
B psane Bepcuii Beiicuka 3TO#f KOMaHObI HET,  OCTAHOB IPOMCXOOUT aBTOMATH-
YeCKH TOCJIe BBINOHEHUS CTPOKM ¢ Haubomnbumm HomepoM. OGBIYHO KOMaHAa
END 3akpoiBaer Bce ¢aininl (CM. Jalee) M CBHIETENBCTBYET O 3aBEPLICHHH
3aMmMcH MporpaMMbl Ha MarHUTHble HOCUTENH. Bce moamporpaMmel QOKHbI Ha-
XOAMThCA BbIle kKomaHasl END.

BerpevaroTca M IOMONHMTENbHbIE IMPeKTHBH yrpasiiedusi: CLR n (clear —
CTHpaHMe) — CTIHpaHHe mporpammel u3 6moka n; CLR ALL — crtupanue Bcex
nporpamMM; CLEAR a — ounctka O3V ¢ ampeca a; VAC (Variable All Clear) —
ctupanue BceX nepemeHHbix; SAC (Statistic All Clear) — ctupanue nepemes-
HbIX CTaTHCTMKH; C — ctupanue mocnenHero cumBoina; AC — MoJIHOe CTHpaHue;
CONT unu CONTINUE — npoposkeHue BBINOJIHEHUs MPOTPaMMBbI MOCIE OCTa-
HoBa no oneparopy STOP; ON — Bkmiouenue [I3BM.

[Ipu oTnagxe nporpamMM yBIIEUEHHBIN MOJIb30BATENIb MOXET HEPENKO 3a0bITh
o BpemeHH. [lone3no, uto6er [I9BM nocTosiHHO HamoMMHala eMy O BpeMeEHH,
HHOMIMPYS €ro MM MofaBas 3BYKOBO# curHal. Y muorux [I9BM ectb BcTpoeH-
Hble KBaplLEBBIE Yachl, # MOXHO BpeMsA MHOMLMPOBaTh, noxas komanay CLOCK
(unu opoGHy1o eit) . ITpu 5TOM Ha 3KpaHe TUCIUIEA HHIMIMPYETCS TEKYILEE Bpe-
ms, Hanpumep, B Buze 00:12:37, uro o3Hauaet 00 uacor 12 MuHYT 1 37 cexyHA.
Bpems oTcunthiBaeTCA OT MOMeHTa BKIoueHus [IIBM.

Komanna CLOCK B Gonee o6uieM Bue

CLOCK [A] [44 MM CC] ‘

obecrnieuuBaer psap onepammil. Ecniu mogudukaTop BKiioueHus curHaia A (ot
cnoBa alarm — curHaim) oTcyrcTByeT, T0 komaga CLOCK Y4 MM CC (rme
YY — vacer, MM — munyTsl u CC — cexyHApl) 3ajiaeT HadaJlbHOEe BpeMs OTCue-
ta. Ecnu mopucukatop A BBemeHn, To komanga CLOCK Y4 MM CC 3apaer
MOMEHT BpPEMEHH, OOCTHXeHHe Kortoporo dukcupyercas [I9BM kakum-nuGo
HeicTBHEM, 3alaHHBIM OTaebHOM kKoMaHmoin CLOCK N, roe N — wucno (kxon) .
B 3aBucumoctH 0T N B MOMEHT, KOra BpeMs HOCTHIaeT yCTaHOBJIEHHOTO 3Ha-
ueHus, [I9BM MoxeT BKIIIOWMTb 3BYKOBOH MJIM OCOOBI BM3yalsibHbIH CHUTHAI,
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BBIBECTH TabJI0 4YaCOB Ha JKpaH JucIUles, oOecHeunTs mepexo K BbIMOIHE-
HUI0 3apaHHoi noxnporpammsl. Hampumep, CLOCK 1 BbiBoguT Tabnio uacoB
CLOCK ) ycrpaHsier ero ¢ 3KpaHa gucruies.

B nw6Go#t MOMEHT BpeMeHHM MOKa3aHWA 4acOB MOCTYIHbI IOJIb30BATEN0 B
BH[I€ CUMBOJIBHOTO 3HAUYEHHUS CMEMAIBHON HYHKUUU

TIMES

Yno6uo npunaBath 3HaueHne GpyHkimu TIME$ cMMBONBHBIM nepeMeHHBIM U BbI-
maBath ero Ha meuarb (B ¢opme YUY : MM : CC) B mo6Goi ymoOHbI MOMEHT
BpeMEHH.

Cnypmer OTMETHTh, UTO HAapsAAy C BO3MOXHOCTBIO KOHTPOJISi BPEMEHH B XOME
onepatuBHON paboter Ha [I9BM, xomanga CLOCK u ¢yukims TIME$ umerot
BAXHOE CaMOCTOAITEeNbHOE 3HaueHue. OHM, HallpuMep, OueHb IT0JIe3HbI 71 CO3a-
HHMsA 0OyualolMX Mporpamm, Korfga HeoOXOoguMo 3a/iaBaTb yualieMycs Ompene-
JICHHOE BpeMs Ha pelieHHMe Kakoi-mubo 3amauu. HysHbl 3TM KOMaHOb! 1 B TOM
cnyvae, xorga [19BM ympaBrser pa3nmuuHbIMH 0OBEKTaMH: poBGOTaMH, CTaHKa-
MH, ObITOBBIMHU TTpUbOpaMu H JIp.

6.2. BBOA4 NPOrPAMMbI, BbIBCA NUCTUHTA, PEAAKTUPOBAHUE U
TPACCUPOBKA (AUPEKTUBbLI HOME, LIST, LLIST, EDIT, CLEAR,
DELETE, INC, AUTO, RENUM, TRACE, CLS, SCR, WIDTH)

BBopg mporpammsl. [l BBOma mporpaMmbl OObIYHO He TpebyeTcs KakuX-
mbo creuranbHpix KomaHn. HaGpaB HOMep cTpoxH, BBOJST KOMaHMp! (ornepa-
TOpbI, GYHKLMH ¥ OUPeKTUBbI) . [foka BBOI CTPOKM He PUKCHPOBAH, [EHCTBYET
CHUCTeMa peakTUPOBaHUsA CTPOKHU. B mpocreiiniem ciiyuae ee meiicTB1e CBOOUTCSA
K CTHpaHuio olMOOYHO BBEJEHHOro CMMBOJIA HakaTHem kiaBuum 3a6os (3b,
Cu 1.1.). Iocne 3T0r0 BBOAMTCA HYXHbIH CMMBOI. Hanmpumep (3Hakom_oTMe-
YeH Kypcop) :

BBepmeHo 190 INPUT Y_
Haxara knasmna 36 19 INPUT _
Haxkata xnasuma X 19 INPUT X_

B atom mpumepe ¢ momouipio kiaBuiiM 3b nocnenHsaA oMOOYHO BBeIEHHAs
6ykBa Y cTepTa M MCIpaBiieHa Ha HY>XHYI0 X.

Penaktposanne nporpamm. CospemenHbie [19BM umeior Gosee rubxue
CpencTBa pefakTHpoBaHUsA. OHO OOBIYHO BBIMOJIHAETCS C MOMOIIBI0 Kypcopa —
CIIEIMATIBHOTO 3HaKa, ePeMel[aéMOro HaKOIMHUTeIeM KIIaBHUIII < U —>, a TaKXKe yC-
TaHABJIMBaeMOIO B HUCXO[IHOE COCTOsiHHe BBOIOM mupexkTuBbl HOME (momoit) .
B 310M COCTOSIHMM Kypcop HaxomuTcsi U nocie Bkiouenus [19BM. Tak, same-
Ha OmMOOYHOro 3Haka B CepelMHE CTPOKU NOCTUTaeTcA MOOBONOM MOJ ITOT
3HaK Kypcopa ¥ BBOJOM HOBOTO 3HaKa, Hal[pUMMep:

BBeneno 10 INRUT X_
Haxara ¥ 3apmepxaHa
KJIaBHILA <« 19 INRUT X

HaxaTta knasumra P 19 INPUT X
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Ecnu knaBuia < wid > HakuMaetcs goisiue 1—2 ¢, To aBTOMaTHYECKH BBO-
OUTCS PEeXHM aBTONOBTOPA ONeEpPalMU. ITO 3HAYMT, YTO KYPCOP aBTOMAaTHUYECKH
NMepeMeIaeTcsi B COOTBETCTBYIOLUEM HANpaBJIEHMH C HECKOJIBKO GOJIbLIEH CKO-
POCTbIO, YeM CMOCOOEH 0DeCNeuuTh MOJb30BaTENb, HOKUMAs MOAPAN KIIaBUILY <
WK —>. .

Ecnu HeoOXomuMMoO BCTaBHTb NPOMYILEHHBbIA 3HAK, MHOTOA WCIHOJb3yercs
mupextuBa INC (ot cnoBa include — Bkiouats) . OHa co3paeT B CTpoKe mpobert,
Ha MECTO KOTOPOTO BBOIMTCS HYXXHbIH 3HAK.

Ecnu MecTo ucnpaBieHUsi HAXOOUTCS B Havalle IJIMHHON CTPOKH (Hampumep,
3TO HOMEP CTPOKH), KYPCOP MOXHO Cpa3y IMepe[iBUHYTb B Haualo (BEpHYTb
“nomoit”) ¢ momompio aupekTHBl HOME, 06biuHO BBOOMMOIA HaXKaTueM crie-
mManbHOM kiaBuumM. Hampumep:

BBeneHo 590 INPUT X: PRINT EXP(X)_
3apmaHa IMpeKTHBa

HOME 50 INPUT X: PRINT EXP(X)
Haxara knaBuiua 1 19 INPUT X: PRINT EXP(X)

Haxkata knaBuiia EXE 19 INPUT X: PRINT EXP(X)

B 310M nmpumepe Homep cTpokH 50 ucmpapiied Ha Homep 10. B xoHLe HaxkaTHeM
knasuui EXE BBomuTCsA OTpeqak THpOBaHHas CTpOKa.

ABTOpeaKTHpOBaHHe B Npotiecce BBOAA MporpaMMmbl. Y HekoTopsix [I9BM
(uanpumep, ZX-Spectrum) mnpu BBOJE CTPOK AEHCTBYET aBTOMAaTHYECKas CHC-
TeMa peJaKTUPOBAaHMsA, NMPefOTBPAIIA0ILAs NPUHLMIKAIbHbIE OLMOKM NPH Ha-
Gope uHcTpyKumit. Hammpumep, B 3TOM cltyuae HeBO3MOXHO Habpath oumbouHyo
uHCTpyKIMio A =1(: mpomyuweH HyXHbiii B faHHOi Bepcuu Beiicuka oneparop
npucBauBanus LET. [1pu HaxkaTun KknaBuLH
A STOP

NEW

BMeCTO OykBbl A OKaxeTcs BBemeHHON komaHma NEW, B maHHOM ciyvae OHa
abcypaHa, HO NMPUHIMIMAIBHO BO3MOXHA. CTONKHYBIIMCh C TaKOH CUTyalMed,
MOJb30BaTeNb Gy/leT BBHIHYXIEH BCIOMHHUTB, UTO Nepen, npemjioxkeHneM A =10
nomxeH cTosATh omepatop LET. Ha6op mpasunbHoi uHcTpykumu LET A=10
MPOM30ifIeT yxe 6e3 OCITOXHEHHUH.

Henb3s BBeCTH CTPOKY, COHEPXALIyI0 CHHTAKCHYECKYI0 OLMOKY, Hampumep:
19 PLOT 199,50, 49[L]
3mech omMOOUHO BBefeHbI noclienuue 3Haxku (,40); 3HaKom [C] 0603HaueH mu-
rarommii Kypcop. Ecnu Haxars knasuury BBopa crpoxu ENTER, rakas crpoka

He OyfieT BBe/EHa, M B CiyXeOHOH 30HE MOABMTCA MMTAKUIMHA 3HaK Bompoca ?
Tniepes1 NepBbIM O1MOOUHBIM 3HAKOM:

19 PLOT 109,507,490

B pannoit [I9BM s yHUUTOXXEHMA 3HAaKa Iepel, KypCOpOM Hago HaXaTb
KJIaBUIIM
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CAPS DELETE

SHIFT

FORMAT

— BBomurcs gupextuBa DELETE (yHuuroxuts). I[IoBTOpHB 3Ty onepauuio
3 pa3a, MOXKHO YHHMUTOXMTb 3Hak#, 4 u (. [locie 3TOro HakaTueM KIIaBHILH
ENTER BBOIHTCA OTpeqak TMPOBaHHAA CTPOKa

10 PLOT 199, 50

KOTOpasl MepexXOouT M3 HIDKHEH YacTH IKpaHa (CiykeOGHOH 30HBI) B BEPXHION
(pabouyw 30Hy). ITO CBUAETENBCTBYEeT O ToM, uto [I9BM npuHsna crpoky.

BoiBon nMcrHHra nporpaMmel. B mpouecce BBoza NMporpaMmbl Ha 3KpaHe
IOUCIUIesT TMOSIBIISIETCS JIMCTMHT — TeKCT mporpammsi. OIHAaKO B 3TOM cilyudae
OH HeYNOPSIOYeH: COHEPKUT CTPOKHU B IIPOMU3BOJIBHOM, 33/IaHHOM IOJIB30Ba-
TeneM NOpsifiKe, CTPOKH, KOTOPbIE MOJIb30BaTeNlb 3aTeM M3MeHMN (TOJbKO He-
Kotopele [I9BM uckiouaoT M3 JIMCTMHIa M3MEHEHHbIE MOJIb30BaTesleM CTPO-
KH) H T.[.

st BbIBOOA YNOPSOOYEHHOrO JIUCTHHIA IMPOIPaMMbl CIIY)KaT ClielyalibHble

OMPEKTUBBI:

LIST — BBIBOJ JIMCTHHTA HAUMHAS CO CTPOKH C HAUMEHBIIUM HOMEPOM,

LIST HC — BbIBOI IMCTUHT @ HaUMHAs CO CTPOKHU ¢ HomepoMm HC,

LIST HC1, HC2 — BsiBop iucTHHTa HaunHas co cTpokH ¢ HomepoM HC1 u koH-
yas cTpokoit ¢ Homepom HC2.

B rtakoii (opme JMCTHMHI OObIYHO BBHIBOAMTCA Ha 3KpaHe mucmies. Y T19BM,

paboTalolUX ¢ NMPUHTEPOM, MMeroTca MoaudHuKauuu dTHX Komauf,. Hampumep,

y CHCTE€MbI NMOArOTOBKH nporpamm Ha 6asze IBM “OnexTpoHuka J13-28” mocie

cnoBa LIST BBomgutcs 3HakM #1; eClU HY)XXHO BEpHYTbCSI BHOBb K BBIBOAY

JIMCTUHTA Ha J3KpaH Oucmies, nocie cnosa LIST Beomutcs 3Haxk #0.Y [19BM

ZX-Spectrum pupexktuBa LIST BbHIBOOMT NMMCTUHI HAa 3KpaH OUCIUIES, a OMPEK-

tiBa LLIST — Ha npuntep.

PenakTHpoBaHHe BBemeHHOW nporpammbl. Y mHorux II9BM umeercs cme-
manbHan gupektusa EDIT (pemaktupoBaHue), TO3BONSAIOILAA BHIBECTH 33[aH-
HYI0O CTPOKY B Cly>XeOHyio 00nacTh 3kpaHa gucmies. Janee Kk Hell NpMMEHUMBI
BCe OMMCaHHbIE BbIIlIE IPUEMbI PENaKTHpPOBaHUA. Y HexoTopeix [I9BM ucnons-
syercst qupextuBa EDIT B Bune

EDIT HC
OHa BBIBOOMT B ClTy>xeGHy10 30HY cTpoky ¢ Homepom HC. Y TI9BM ZX-Spect-
rum noclie HoMepa CTPOKH MOsBNAeTcA 3Hak >. Haxumas xnaBuiny gﬁ‘ﬁ.s.[ H

kinaBuid ¥ 1T, MOXHO mepemelarth 3HaK > BHHU3 WM BBEpX, YCTaHaBJIMBas
ero Ha HyXxHyw cTpoky. [Tocne storo Haxartuem kinaBuum EDIT yka3zannas
CTPOKa BBHIBOJHUICSH B CI1yXkeOHY0 30HY.

CrupaHMe CTPOK NporpamMmsl. B xome omianxu nporpamm 6piBaeT HeobXoau-
MO CTepeTh MM 106aBUTH CTPOKH. U1 cTHPaHus OIHOM HEHYXHOH CTPOKH J10C-
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TaToyHO yka3arb ee HoMep HC u nHaxarts xiaBuiny nepesopa crpoxu (I1C, BK,
ENTER, EXE, RETURN, [ uT.0.).

Crupanue opuoit ctpoxu HC1 unu rpymmsl ctpok ¢ Homepamu ot HC1 no
HC2 Boimonusierca ¢ nomousio aupektus CLEAR (ctupanme) wnm DELETE
(yHHUTOXEHHE) :

CLEAR HC1 [, HC2]
DELETE HC1 [, HC2]

Hanpumep, nupextusa CLEAR 10( ctupaer ctpoxy 100, }:u{peKmBa CLEAR 1990,
20P — Bce ctpoku ¢ Homepamu ot 100 o 200.

HupextuBbl CLEAR u DELETE y Hexoropbix [I19BM Moryt umets u npyroi
cMmbicnt. Hanpumep, y II3BM IBM PC nupextuBa CLEAR o3HauaeT cTHpaHue Bcex
HaHHbIX ¢ coxpaHennem B O3Y mporpammsl, y [19BM ZX-Spectrum aupexTuBa
CLEAR (Apnpec) ucmnone3yercs ajisg cTupanus copepxumoro B O3Y, HauuHas ¢
YKa3aHHOTO ajjpeca.

ABTOMaTHYecKass HyMepauHs cTpok. B HexoTopeix Bepcusx Beiicuxa (II9BM
“Uckpa-226”, IBK-2M u np.) umeercs cnenpasibHas OUPEKTUBA aBTOMATHYEC-
KO HyMepaLUH CTPOK

AUTO |[n,, An],

roe ny — HOMEpP NepBOM CTpOKH; An — mpupauieHue CTpok. Ecnu ny, umu An
HE yKa3aHbl, 10 yMOJIYaHUIO OHU 3afawTca paBHeiMM 10. [Tocre BBOma Kadqioin
CTPOKH HOMEP cllefyouIell TeHepHpyeTCss aBTOMAaTHUEeCKH.

BuBon u ompeneneHHe nonoxxeHust Kypeopa. B pane Bepcuit beiicuka ykasa-
HHME Ha HY>XHOe MECTO JIMCTHHIA [aeTCsA BHIBOJOM Ha Hero Kypcopa. OObI4HO 1st
3TOro Clly»KaT CleUMaIbHbICE KIIABUILM NepeMellieHust Kypcopa. Mmeercs Takke
KOMaH/ia

LOCATE x, y, N

3ajjarolas MOJIOXKEHHe Kypcopa ¢ KoopauHatamu x U y (mpu N=0 Kypcop He
BuaeH, npd N#0 on BuneH). ®yuxuus CSRLIN BbipabGaThiBaeT HOMep CTPO-
KU, B KOTOPOH HaXOAuTCsA Kypcop, a dpyuxkimsa POS — Homep cTonbua.

Owicrka 3kpaHa muciles. [locie pemakTHpOBaHMS NPOrPaMMbl M IIPO-
CMOTpa €€ JIMCTMHTa YaCTO >KeJlaTeNbHO OUMCTHTh 3KpaH AMCIUIes i MOCIe-
OyOIIEro BbIBOJA Ha HEro APYroil MHGOpPMalLuH, HaPUMEpP pe3yJIbTaTtoB BbI-
UHCITEHUH, TPadHKOB, TEKCTOB.

HupektuBa CLS BbI3bIBaeT MOJIHYW OUYHUCTKY 3KpaHa, OHa BecbMa II0JIe3-
Ha U B IpOrpamMmax, Korjga HeoOXOOUMO, HalpuMep, MEHATb PUCYHKH WIM
APYTYio HHGOPMALMIO IO Mepe BbINONMHEHUS NPOTPAMMBI.

[IpUMEHSIOTC TaKXe HECKOJIBKO OTIHMUHble (OPMbI OIMCAHHBIX BbIILE
OMPEKTHB!

LIST — BpIBOJ, JIMCTHHI2 BCEil IPOrPaMMBl,
LIST LIN.HC — BriBop nuctunra crpoxu HC,
LIST — LIN.HC — BpiBOj, JMCTHHIa 4acTd NPOTrpamMMbl OT HauyaJIbHOH CTPOKH
no crpok HC,
LIST LIN.HC1 —LIN.HC2 — BpIBOA, JINCTMHIAZ YaCTH NMPOTrPaMMbl HAauMHasA CO
crpoku HC1 u kxonuas crpokoit HC2,
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LIST LIN.HC — BmIiBom nucTHHra uactd mporpammsi ot crpoxn HC o ko-
HEYHOH.
IIpy HCHONB30BAHMM 3THX [UPEKTHB BBIBOTUTCS 3arojioBoK (Ha3BaHHe)
nporpamMmsl. ECM He Hy>XHO BBIBOIUTH 3aroJIOBOK IIPOrPaMMBbI, HCIIOJIb3YETCS
mupextuBa LISTNH, ananoruunas mupextuBe LIST.

JHupexktuBa DELETE B HexoTOpbIX Bepcusnx BeiicMka 3amuchiBaeTCsi B BHIE
DEL [LIN.HC1 - LIN.HC2]

Eit fefictBHA B OTHOLLEHMM CTPOK C YKa3aHHbIMH HOMEPAMHM 3a[al0TCs TaK XKE,
Kak aupexTHBbI LIST.

HupextuBa SCR (Ha3Banmue) oGecneunBaer crupanue comepxumoro O3Y u
NPHCBaMBaeT HOBOi MporpamMme, KOTopas GyfeT 3arpyXarbCsi, 3aroioBok (Ha-
3BaHue) .

Ormetum Taxke mupextiBy WIDTH (umipuHa), KOTOpas 3amaeTcsi B BUJE

[HC] WIDTH [N]
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