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OT penmakTopa nepeBoaa

CoBpeMeHHble NMepcOHANbHbIe KOMHOBIOTEDBI, JIEFKO YMELIAIompecs Ha
MHCbMEHHOM CTOJIe, MO0 CBOHM pabouMM XxapakTepucTHKaM (0O6neMy omepa-
THBHOH H BHEIUHEH mMaMATH, CKOPOCTH BLINMOJIHEHHA OMNepali, 3prOHOMHY-
HOCTH YCTPOHCTB BBOH2-BbIBONA) HEPEOKO MPEBOCXOMAT MHOrOTOHHBIE BbI-
YHCJIMTE/IbHBIE THraHThl KoHuma 50-x, Hagana 60-x romos. [TosBieHue
TI9BM, Havao HX MaccOBOrO NPOM3BOINCTBA, CTPEMHTEIBHOE CHH)XCHME
CTOHMOCTH OKa3aJjioCch OJIA MHOTMX CINCHHAJMCTOB HEOXHAAHHBIM H OBLIO
BOCTIDHHATO KakK peBomouua B HHGopMaTHKe. OOHAKO B MaccOBOM NpHMe-
HEHHH MePCOHAIbHBIX KOMMLIOTEPOB BCTPETHJIMCH Cepbe3Hble 3aTPYTHEHHA.

CoOCTBEHHO KOMIIBIOTED, JIMIUEHHBIA MPOrpaMMHOro obecreueHud, He
Oonee 94eM «KeJie3Ka», HHTEPECYIOLIAA NI NpodeCcCHOHANBHOr0 NporpaM-
mucta. Co3maHue e pasBHTOro MporpaMMHoOro obecreuenus TpebyeT cepb-
e3HBbIX 3aTpPaT, MOPOH BO MHOrO KpaT MPEBBILAIONIAX CTOMMOCTb CaMOro
KoMmbIoTepa. daxe coBpeMeHHOe 0Opa3oBaHHMe OPMEHTHPOBAHO Ha 0Oyue-
HHe TPOTPaMMHPOBAHMIO, 3 He MpHMEHEHHIO MAIIHH.

TaxuM 00pa3oM, nepcoOHaTLHbIN KOMILIOTED HYXeH He caM o cebe, a
TOJIBKO BMeECTe ¢ YOOOHBIMH, HANECKHBIMH NMPOrpaMMaMH, NO3BOJISAIOIIMMH
pemath pa3HooOpasHble 3amaun. IlepBhiit GONBIION OTKIHK MepCOHANbHbIE
KOMIBIOTEPHI MOJIYUHIIH B TaK Ha3blBaeMOM HHAYCTDHMH pa3BiicdcHuil. [Ton-
BHJIOCH OTPOMHOE KOJIHYECTBO HIPOBLIX mporpamMM. OOHAaKO He BCA Haiua
JKM3Hb — Mrpa. BemeTcl HMHTEHCHBHBIR MOHCK MeCTa OJIA MepCOHAIbHBIX
KOMIBIOTEPOB B NpO(dQeCCROHANBHBIX, HHXXEHEPHBIX NpPHMEHEHHAX (3TOMY
MOCBALLEH, HAMPHMeED, ONHH H3 HOMepoB XypHana TUUIP: Manniii Tema-
THyecKuit BBIMYCK. HMH)KeHepHble NPUMEHEHHS MEPCOHANBHBIX KOMIbIOTE-
po. — TUHIP, 1. 73, Ne 12, 1985.). Kuura Y. KocHéBCkH moka3biBaeT
ewe oaHy obnacts npuMeHenud ITOBM. D1o — cHcTeMbl 06yucHun. B naH-
HOM ClIyuae pedsr HaeT 00 H3yueHHH HEKOTODBLIX pa3ziesioB MateMaTHku. Ha
HHTEPECHBIX, JXHBBIX MPHMepax YHTATENb MOKET MO3HAKOMHTBCA C MOCIe-
OOBaTEeILbHOCTAMH H DANAMH, MATPHIAMH M NepeCTaHOBKAMH, TeOpHelt Mac-
coBOro obcmyxuBanuf ¥ auddepeHIHAILHBIME YDAaBHEHHAMM.

Kuura, 6e3ycnoBHo, HHTEpeCcHa H C OpYroil Touku 3penns. C mossie-
HueM TI2BM Gonbiioe pacnpocTpaHeHHE NMOJIYUYHJI A3BIK NPOrpaMMHpPOBA-
HusA Beiicuk. B KHHMre MMeeTcs GONbIIOe YHCIIO pealbHO paboTaloliux mpo-
IrPaMM, KOTOpEIe OyAyT mojie3Hbl MPH H3YUeHHH 3TOro Asbika. Kcratu, obu-
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Jiie MpOorpaMM CO34aji0 ONpeneNicHHbie 3aTPYNHEHHA MpH NepeBolie. TeKCThI
OpOrpaMM DPYCCKOTO H3JaHHA MNOATrOTOBJIEHB! NepeBoa4HkoM Ha ITOBM
JBK-2M B BLI Bcecolo3HOro HHCTHTYTA MOBbIIIEHHs KBamubHkauuu pabor-
HHKOB MHEYaTH.

Martepuan KHHTM B OCHOBHOM IO CHJIaM JII0O0MY CTaplIeKIacCHHUKY,
€CJIH y HETO eCTh JOCTYN K MaiuuHe., TT03TOMY MOXHO HaAesThCA, YTO KHH-
ra 6yner mose3Ha BCEM, KTO XO4YeT HAYYHThCA paGoTe Ha MepCOHaNbHOM
KOMIBIOTEPE, H, B YACTHOCTH, LIKOJLHHKAM, H3YYalOLIHM MHGOpMaTHKY U
BBIMHCJIHTE/ILHYIO TEXHHKY.

10. Basxosckuii



Ot aBTOpa

AsBTOop BecbMa 00s3am dupmam ACT (Pulsar) w ACT (Sirius) 3a mo-
MOIIb B KOHCY/NbTamuu. IToucTuHe NpHATHO HAHTH KOMMaHHIO, KOTOpas He
TOJILKO TIOCTABJAET NPEKPACHYIO NPOIYKIHIO, HO H CHabXKaeT ee BEJIHKOJIEN-
HBIMH CepBHCHLIMH nporpamMmamMi. Kak roBOpHTCs, BHIETH — 3HA4MT Be-
PHTE.

IMpuHowry Takxe ONarogapHOCT, MHOTHM NpPEONPHATHAM, OXOTHO
npuciIaBuAM (poTorpaduu CBOMX KOMOBHOTEPOB.

ABTOp TakXe XO4YeT BbIPa3UTh NPH3HATENILHOCTh (DAKYJILTETY BBIYHC-
JIMTENbHOM TeXHHKH M HHOPOpMATHKH YHHBepcuTera Hplokacna-anon-Taitn
3a paspeilieHde MONb30BATLCA KOMNBIOTEPOM H BOCHPOM3BECTH HEKOTOpBIE
OOJTydeHHble Ha HeM rpadHKH H OHArpaMMBel.

M uHakosel, npuHoury Thicauu 6naronapHocTeli AnHe, Kope 1 Hure 3a
HEH3MEHHYIO NOINEPXKKY M I'OTOBHOCTh BBICTYNIATh B Ka4yeCcTBE NOOOMbIT-
HBIX KPOJIHKOB JJIi MHOTHX NPOrpaMM 3TON KHHIH.
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BBenenne

M3 3TOit KHHrM BBl Y3HaeTe€ O TOM, CKOJIb YBJIEKaTeNbHBIM MOXeET
CTaTh M3yYeHHE 9YOeCHOr0 MHPa MaTEeMaTHKH C MOMOIIbIO [ePCOHANBLHOIO
KoMnbioTepa. Kaxkqad rinaBa 3HaXOMHT C TeM HJIHM HHBIM pa3gelioM MaTe-
MaTHKH. CHavana u3NararoTcd OCHOBHBIE HIIeH, 3aTe€M OHH OQOpMIIAIOTCA B
BHAe mporpamMM mis DBM. IIporpaMMbl OOBLIYHO HPEACTABIAIOT KAKYIO-
Hubyar 3aHMMartensHyio urpy. MHoraa Takas mporpaMMa BHIOaeT spKHe
KpacHBble KapTHHKH.

Ecnu BBl He BO3bMETe B TOJNK, Kak HMCHOJb30BaTh CBOH KOMIIBLIOTED,
9TOObI HayYHTbCA 4eMy-HHOyab HOJIE3HOMY M MNOJYYMTh NMPH 3TOM YIOO-
BOJILCTBHE, TO KHHra MpOCTO co3faHa A Bac. EciiM Bbl MaJIOCBEOYILH U B
MaTeMaTHKe, H B KOMNbIOTepax, KHHra Bac pa3sneueT. Ecim Bbl HMeeTe mo-
CTYI K NPOCTEHBKOMY HJIH HOCTATOYHO COBEPIIEHHOMY NEPCOHANLHOMY
KOMIBIOTEPY, BHIYHCIIHTENLHON MalluHe And yueOHbIX menet unu DBM ang
pellieHAA 3KOHOMHYECKHMX 3aJad, BO BCEX ClIyyasx KHuMra Oymer BaM mole3Ha.

Bce mporpamMMbl HanMcaHpl Ha s3bike BelicHK, MpHMEM OHHM COCTaBlle-
Hbl TaK, 4YTO HX MmOYTH Oe3 mepeNeNOK MOXHO BBINOJHATL Ha BallleM
KoMmnbioTepe. HekoTopnle 3aMedaHnA MO H3MEHEHHMIO NMPOrpaMM MPHBOIAT-
CA B NPHIIOXEHHH. .

PacneuaTku nporpamMMm (MX JHCTHHrH) ObLIM NOJy4eHBI HEMOCPENACT-
BEHHO NpPH NpOroHe HCOpaBHON (OTHaxeHHOH) nporpamMmbl. IIporpamMmer
TIPOBEPANMCH HA MEPCOHANBLHBIX KOMObLIOTEPAaX pa3nudaHbiX Mapok. [Toscioay
B KHHIe NpMBOIATCA (pparMeHTHl BBIUACIICHHH, BLIBEOCHHBbIC HA 3KpaH HMC-
nnes. Takoe xe u3oOpakeHHe JOMKHO ObITH Ha BallleM KpaHe MPH BBINOJI-
HEHMH NMPOrPaMMBI.

I'maBbl DpakTHYECKH HE 3aBMCAT OOHA OT APYTo#, Tak YTO COBCEM He-
0043aTeNLHO YATATH MX MO MOPAAKY.

OTa KHHra HAy4YHT Bac HEKOTOPBIM MOJIE3HLIM BelllaM Kak B HHGOpMa-
THKe, TaK U B MaTeMaTHKe. OHa CTaHeT MUl Bac HeHCUYEpNaecMbIM HCTOYHH-
KOM Hie#l. 3HaHHs, KOTOpble BbI MPHOOpeTeTE, MO3BOJIAT BaM CaMOCTOs-
TeJIbHO MHMCATh ¥ 6OJiee CIOXKHBIE MPOrpaMMbI, YeM MOMeIlleHHbIE B KHHUTE.

Janee BKpaTie H3IOXKHM cOoAep)KaHHE IJIaB.

U Tak nanee, 1o 6eckoHedHOCTH. TTocmeAOBaTEeIbHOCTH H DALl HEO-
XKHIAHHOrO BO3HHKAIOT MOBCIOAY. BBl OOHAapyXHTe HX, M3ydas TIyCEHHMILY,
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MON3YLIYIO MO KYCKY PE3HHBI, MpoLecc 00pa30BaHHs CHEXHHOK M NOBEICHHE
HEPEIIMTE/IBHOTO, HO Jo0sAmero Myxa. Urpa, ocHOBaHHas Ha IpOBEpKE
YMCTBEHHBIX CNOCOOHOCTEH (TecTe HMHTEIUICKTYAILHOCTH), 3aiiMeT Bac Ha
IOJITHE 4Yachl.

BBepx Ia BHH3, BOKpYT 1a OKOJio. B 3TO#l riaBe H3y4aeTcs MOCTpoe-
HHe rpaduxoB. B Helt moMemeHa nmporpamMma, No3BOJISIONIAs «BBICBETHTB»
moOylo HHTEepeCYIoUYyIO Bac 4acTh rpadmka. Bbl y3HaeTe O «MOJAPHBIX KO-
OpAMHATaxX MYeibl MEAOHOCHOM» H 0 TOM, KaK CO3[aBaTh HECKOHYaeMble KO-
JIMYUECTBA NPENECTHBIX KapTHHOK.

5 xM Ha CeBep, 4 kM Ha BocTok. 3mech KpaTKO H3NaraloTcsl CBEICHHS
O reOMeTpHH H paccTosHud. ITpuBomuTca 3agaya B [TIOMCKAX COKPO-
BHIII.

TsHeM-noTsHeMm. OTCIOAA BBl Y3HaeTe, Kak MOXKHO BBITSHYTH WM
CIUTIOIIATDL MOOYI0 KapTHHKY Ha 3KpaHe. Bce 3T0O mponenviBaeTcd npH mo-
MOIIH MaTpHIl.

Mo npapmwiam mrpel. ONMH H3 pa3genioB MaTeMaTHKH HAa3bIBAETCH
«TeopHs Mrpy». 3mech pedb NOWAET O CTPATErHYECKHX MIpax — INpeKpacHOM
HCTOYHHKE MIp IJIf NEepCOHAJBLHOr0 KOMMbIOTepa. Bbl MOXeTe MOMrpaTh BO
BJIOXEHHE KalmuTala H, MOXeT OBITh, Aaxe 3apaboTaTh HeGONMBIYIO CYMMY
B mpouecce OAHOH HIpbl. .

HagpeneM nopsnok. braromaps xy6uky PyGuka Tenepp MHOMMM 3HaKo-
MO CJIOBO «rpymmna». B 3TO# rnase mpencTaBlieHbl HEKOTODBIE OCHOBHBIE
uied TEOPDHH TIPYMNN, HaNpHMED, NMOHATHA MEPEeCTAaHOBKH, TPAHCMO3HMIMH H
mHKina. BxmodeHbl 3aJaud, OCHOBaHHBIE Ha TeOpHH rpynn. Bce 3To cronb
JKe 3aHHMATeJIbHO, CKOJIb H NO3HaBaTEeJIbHO.

Oxunanue. HaM BceM NPHXOAMIIOCH KOATh OOCTY)KHBaHHA, CTOA B
ouepenM. 3mech Bbl NMO3HAKOMHTECH C HEKOTOPBIMH HACAMH, TAAIAMHCH B
TEOpHH MaccoBOro oOCNYyKHBaHHA, M MONyuHTe OONBIIOE YAOBOJBCTBHE OT
MIP, OCHOBAHHBIX Ha 3THX HIesX.

Hpenecq-ﬂble KapTHUHKH. 3T10 rnasa o NpPEeACTaBJIEHHH Ha MJIOCKOCTH
TpeXMEPHBIX H300pakeHHit M MOJydeHHH H30JIMHMA. BbI HayuYHTeCh PHCO-
BaTh BCEBO3MOJKHBIE KpPacHBBbIE KapTHHKH — IUIOCKHEe H 00BLeMHBble.

B nBmxkenun. Bee Gosble H 6onbine. YTo 0bmmerc Mexay NOANpLIry-
BAalOILMMH MAY9aMH, caMmoyieTaMH H OaktepuamMu? OteT: AubdepeHLHAID-
Hble ypaBHeHHs. IBe 3TH rJIaBbl NOCBALICHBI Av(depeHIHALHBIM YPDaBHe-
HHSAM. MoaenupoBaHue NojieTa CaMoJieTa MM pakeThl HOJDKHO Bac pas-
Bieyb. MoxeT ObITh, BaM TakXe yJacTCs CNIACTH LENYIO najaty OOJIbHBIX,
norubaromMx OT KeCTOKOro BHpyca.

Tpunoxenne. HoBblil 06auk Bamei nporpammsi.Bece nporpammer B
KHHI€ COCTABJIEHBl TaK, YTO HMX JIErKO MPHCNOCOOMTEL K BallleMy KOMIBIOTE-
py. DTa rnaBa NOMOXeT BaM B cCiiydyae HeOOXOZHMOCTH KOe-4TO Iepene-
naThb.
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Samevanua. TTockoONbKY mporpaMMsl AOJDKHbI IOAXOAHTD 1S JIHOGOro
MHKPOKOMIILIOTEPA, OHH HE CTOJIb «ONPATHBI» H KKOPOTKH», KaK 3TO MOT-
70 6bITh, ecnii 6B OHM TpeAHA3HAYAMHCh NJIA KOHKpeTHOM Maumwubl. MHO-
rHe MpOrpaMMbl MOXHO COKpaTHTL HIH OaXKe YIYMHnTb. IlepemucbiBas
MPOrpaMMBI i BHOCA B HMX CBOM LITPHXH, Bbl IOJYIHTE HOMOIHHTENbHYIO
O3y pa3BilcdcHHI.

Heckoavko ¢n106 0 M00eaupoearnuu npu nomowu xomnotomepa. Heko-
TOpBbIE MpOrpaMMbl KHATH B TOM HMJIA HHOM Mepe OCHOBaHBI HA PEaJIbHBIX
CHTYALHUSIX: OHH MX MOoOeaupyiom. OQHAKO OUeHb 6aXHO He MyTaThb MOIENb
¢ caMHM fABneHHeM. OueBHOHO, YTO MOAENL NMOJie3HA JIHIIL TOraa, KOrma
OHa XOpOWIO corjiacyeTca ¢ peaiibHOCTBIO. Ho Mopenu Bcerma O6yayr npen-
CKa3biBaTh H T€ BEIH, KOTOPbie HE MPOM3OHIYT. A cOOBITHA, KOTOpDBIE B
JefICTBUTEIHOCTH MNPOHCXOIAT, MOZENb MOXKET H He NpPOrHO3HpOBaTh.
INonp3a 0T MOAENH 3aKTIOYAETCA B TOM, YTO OHA MOMOraeT IOHATH, NMoue-
MY OPOHCXOAAT T€ WM HHble ABJICHUA: BaM Kak Obl mpemnaraeTcs psaf MHIO-
Te3. Ho He creayeT mo3sonaTh Monen# cOUTH Bac ¢ TONKY.

O HeKkOMOpBIX NONYAADHLIX MApKAxX Mukpoxomnoviomepos. Ilepco-
HaJIbHbIE KOMINBLIOTEPbI OBIBAlOT Pa3HOM CTENEHH CIIOXKHOCTH H, COOTBETCT-
BESHHO, pa3HOi HeHbl. Jlanee moMemieHbl GOTOrpadHH HEKOTOPBIX MapoOK
MEPCOHAJILHBIX MHKPOKOMITbIOTEpPOB. OHH pa3ObnThl (BecbMa NMpHOIH3MTEND-
HO) Ha TPH KaTEropHMH B 3aBHCHMOCTH OT CJIOJKHOCTH H CTOHMOCTH. ITome-
cTHTH GoTorpadui BCeX CYLIECTBYIOIMMX MHKPOKOMITLIOTEPOB He NMpeacTaB-
nsercsa BO3MOxHbIM. Hamu dororpaduu, X0TA H He AalOT HCYepIbIBalOILeH
uHdopMaLUK, NO3BONAIOT MOMYYHThL oOllee mpencrasnenue. He oropuaii-
TeCb, €CJIM Ballero KOMHBIOTEpa 34ech He OKA3aJIoCh — BCE PaBHO KHHra
OymeT mone3HON H 3acnykHBalollel BHHMaHHA.
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M rax manee, 10 OeCKOHEUYHOCTH

O nocnegoBaTeIbHOCTAX U paAdax

INpeanono)xuM, 4TO Ha ITOH Hendesle BaM Bbianu 10 pyHTOB C 0Oemia-
HHEM BBIIJIAYHBATh KaXAYI0 Hegelio HA 2 dyHTa 6onbme. CKONbLKO BbI NMO-
NyduTe Ha mATHaguaToit Hepene? Kakyio cymmy BBl 3apaoTaeTe 3a maT-
HaOLUaTh Helelb?

He Tak yX TpyOHO BBINHC3Th CIHCOK (MM NOCA€008AMEALHOCMD) YH-
cen, 0603HavalOIWMX OeHe)XXHBbIe CYMMBI, MOJIydeHHbIe HA Ka)XAOH Hedene:

10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38.

Takoil CIIHCOK HA3bIBAETCH ApumMemuyeckoil nocneo08ameabHOCMbIO, WIH
apugmemuyeckoii npozpeccueil; YUCcia NOCNedOBaTeIbHOCTH HA3bIBAIOTCA ee
ynenamu. TIpOAOIXKATE 3TOT CIIHCOK OaJbllle BaM, MO-BHAMMOMY, He COCTa-
BHT TpYyAda.

Boobme rosops, apudpMerndeckoit nNocieaoBaTeALHOCTHIO HA3BIBAETCA
Takas NOCJIeAOBATENbHOCTE, B KOTOPOH Pa3sHOCTL MEXIY KaXIbiM ¢ Wie-
HOM H WICHOM, €My NpeAIIeCTBYIOIIHM, €CTh BeJIMYHHA NMOCTOAHHaA. Apud-
METHYECKYIO TIOCIIeHOBATENBHOCTh MOXHO NPEACTAaBHTh B CHMBOJILHOM 3a-
TMHCH:

A, A+ D, A+ 2D, A+ 3*D, ..., A+ (N - 1)*D.

3n0ecs A — mepBhlIit WieH NOCNeOOBATELHOCTH, D — pasHocTh 1 N —uncio
9jleHOB MOCJIEJOBATEIbHOCTH. 3HAK MHOTOTOYMA HCNOJNb3yeTCA /IS TOro,
9100BI H30aBUTHh HAC OT BBIMHCHIBAHHA BCEX WIEHOB NOC/IEHOBATE/IbHOCTH.
Ero cneayetr uMTaTh: «H TaK gajee, Do». IIpHBeseM eille HECKOJILKO MpHMe-
poB apHGMeTHUYECKHX NOC/IeIOBATENbHOCTEHR:

5,2,.—1, —4, =17 A=5D=-3N=5),
0,0.5,1,1.5,2,25 3 (A=0,D = 05N = 7),
3,1.6,19,22,25 (A= 1,D = 0.3, N = 6),
,57,9 ..,9 (A=1D=2N = 50).

1, 1.
1,3

Hac vacto 6ymeT mHTEpecOBaTh CyMMa WIEHOB NMOC/IENOBAaTEIbHOCTH.
Hanpumep,
+ -4+ -7 n
7+ 9+ ...+ 99.
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ITH BLIpAXKEHHA Ha3bIBAIOTCA apufimemuieckumu pacamu. CyiecTBy-
et bopmyna mia cymMMbl apudMeTHUECKHX PAAOB, NO3BOJAIONIAS COKDATHTh
BbIYACIICHHA. BaMm, HaBepHOE, 3HAKOMO COOTHOLLCHHE

1+2+3+4+..+N=N= N+ )2

Takum oOpa3oM, cyMMa, cKaxkeM, IepBbiX 10 WieHOB 3TOro pAga pasHa 55.
Huxe npuBoauTca oOlijee BhIpaXKEHHE UIA CYMM apHGMeTHUeCKHX DSAOB:

A+ A+D+A+2#«D)+ ... + A+ (N - 1)*D) =
= A*N + D*(N — 1)*N/2.

Bo3spamascey k Hamell HcxomHo# 3agave, BHAMM, 4YTO oOmias cymMma,
MOJIYYeHHAs1 B TeucHHe 15 nenmens, cocTaBuT 10 * 15 + 2 * 14 * 15/2, yTO
paBHo 360 dyHTaM.

Ipr momommr mporpaMmbi APUGPMETUYECKHUE TOCJIENOBA-
TEJIBHOCTH nonyuaTh TakHe NOCNECOOBATENIbHOCTH HE COCTAB/IAET HHKaA-
xoro tpyna. Ilo xomange INPUT BBoasTCA mepBbli WieH, pa3sHOCTb H 9HC-
JI0 WICHOB MOCHEOOBATE/IbHOCTH, KOTOpoe BaM HeoGxommmo. Ha meuats
OymeT BHIIaBaThCA caMa IOCIEAOBATENbHOCTh H CYMMA BceX ee wieHoB. Ha-
IOMHHM, 49TO B 3TO#f IporpaMMe Kaxkablifi WieH IOC/IEAOBATEILHOCTH BbI-
9HECIgeTcA NMpHOaBIeHHEM pa3HOCTH D K nmpedbioyiLieMy WieHy.

HyMmepauua komang B nporpamme APUPMETUYECKHE TTOCIJIE-
JOBATEJIBHOCTHU H B cleAylONHX TpeX NporpaMMax TakoBa, 94TO HX
BCE MOXHO OOBENWHHTL B €OHHYIO NMpOrpamMMy, o3ariasieHHyio TTOCIJIE-
JOBATEJIBHOCTHU U PAOBI. Kaxgas H3 ueTbIpeX NpOrpaMM He 3aBH-
CHT OLHA OT IOpyro#i B 6yIeT HCIOJNHATLCA 0Oe3 HCIOML3OBAHHA OCTAJIbHBIX.

1010 REM 65005036636 HE I 636 163606 806 36-36 3636 363696 38 30 S0 JE0-06-00696 94 2
1626 REM * *
1030 REM * APUOMETHHECKWUE TOCREROBATEARLHOCTH *
1040 REM * »
1056 REM S PIEIEI6 3 16 363620208966 36369606 30838 23163380638 34963806 93636
1060 REM

‘1070 REM

1100 REM AAALAALLAXUALXAAXLAXSL BBOR RAMHMX LLLAULNLLLLARUARLAS AL SLLRALRAASLL
1116 PRINT CHR™(147) : REM OMWCTUTL 3KPAH

1120 PRINT “APWOMETUMECKWE TIOCAEACBATEALHOCTH”™

1130 PRINT

1140 PRINT “TEFBMA UYMEH";
1150 INPUT A OG6Ime 3aMeuaHmsi 1O TIPOrPaMMH-

1168 PRINT POBAHHIO CM. B NMPHIOXKCHHH,

1170 PRINT “PA3HOCTL s

1180 INFUT D

1190 PRINT

1200 PRINT “YHCHO YAEHOB”;

1210 INPUT N

}g?g ;ER;." KALLLARLLLALLLS, CHET W BMBOR HA 3KPAH LALLLLLLLLLRLLLLLLLSLLLSAAL,
NT

1320 PRINT “TIOCAEROBATEALHOCTb: "

1330 PRINT
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1340 LET TERM=A

1350 LET suM=e

1369 FOR I=1 TO N

1370 FRINT TERN;

1380 LET SUM=SUM+TERM

1390 LET TERM-TERM+D

1408 NEXT I

1410 PRINT

1420 PRINT

1430 PRINT "CY#MA PABHA";SUM

1440 PRINT

1500 REM ALLLLALLAKAALLY OKOHHAHME Vi TIOBTOREMME AXXLALSLAALLS AL SLLLLKALS
1510 PRINT “TIOBTOPWTL? Y WM N°

1528 GET Gx : REM LET Gx=INKEVX

1530 IF GR()"Y" AND B%()"N" THEN GOTO 152
1540 IF Gx="Y" THEN GOTO 1110

APHOME TUMECKWE TOCAERORATEALHOCTH
NEFBYA YAEH 2 -7

FA3HOCTL 2 3

YUCARO YAEHOB 2 S
ROCREROBATEALHOCTb <

-7 -4-1 2 5

CYuMa PABHA -5

NOBTOPUTL? Y WAK N

Jpyryio pasHOBHAHOCTbL NOCHEIOBAaTeNbHOCTeH NpencTaBndioT cobolt
2eomempuueckue nocae006amenbHoOCmu, Wl 2eoMempudecKue npo2peccuu.
IMpuBeneM WUNIOCTpAaTHBHLIN npuMep. CHOBA HPEANONONKHM, YTO Ha Iep-
BO#i Henmene BaM BoImaTiIH 10 dyHTOB, HO Temepp HanbaBka 3a KaXIOyIO
Hegemo coctapmsier 10% oT monyueHHOro Ha mpegbinyiue#t. CKOMLKO BbI
MONy4YHTe HA nAaTHaguaTol Hedene? Kakyio cymMMy BbI 3apafoTaere 3a miT-
HAaALUAaTh Heoesn?

YacTh NOCHeNOBATENLHOCTH dKCeNl, MPEACTABIAIOMHEX coG0M AeHeKHbIE
CYMMBI, NTONMYYEHHbBIC HA KaXXA0H Henelie, MPHUBEOcHbI HHXKE (€CTTH MBI XOTHM
HMeTh OTBeT B GyHTAX, KakKAOe UHCIIO ClieAyeT OKPYIJIAThL OO IBYX AecA-
THYHBIX 3HAKOB):

10, 11, 12.1, 13.31, 14.641, 16.1051, 17.71561, ....
Ha natHagnaroi Hedene OymeT BbimunaueHo 37.97 dyHTOB.
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Teamempuvuecxoli nocne0oeamenbHOCMbIO HA3BIBAETCA MNOCIENOBA-
TeNIbHOCTb, B KOTOPOH OTHOIUECHHE MEXAY KaXKObIM e¢ WICHOM H YICHOM,
€My MpeOmecCTBYIOUIMM, €CTh BeIHYAHA NOCTOAHHAA. B HaureM npumepe
Ka)KA0e YHCIIO MOJIYYaeTCA M3 MpEeAbLAYLIEro YMHOXeHHeM Ha 1.1. B cuMm-
BOJIbHOM 3aIlTHCH IreOMETPHUECKYIO MPOTPECCHI0 MOXHO MNPEACTABHTb CJEIY-
IOIIHM 00pa3zoM:

A, A*R, A*R% A*R3, ..., AsRN 1,

3nece GykBo#t A 0603naveH mHepBbIli WieH NOCICAOBATEBHOCTH, OYKBOI
R —ee 3nameHaTelb M OykBoft N —uncjio WieHOB HOCIENOBaTEILHOCTH.
Kak # 0bb1uHO, R? (uaTaerca «R kBaapaT») o3HadaeT R*R n R3 (wATaeTcA
«R ky0O») o3navaer R*R#*R u T. .

BOT elue HECKOJILKO MPHMEPOB reOMETPHUYECKOH NMpPOTPECCHH:

1,2, 4,8, 16, 32, 64 A=1 R=2 N=1),
4,2, 1,05, 025, 0.125, 00625 (A=4, R=05 N=7,
lg _2g 4, _8, 16, _32, 64, _128 (A = l’ R - _2’ N - 8)‘

BbipaxeHne B BHAE CYMMbI WIEHOB FeOMETPHYECKON HOCIENOBATENb-
HOCTH Ha3bIBAeTCA 2eoMempuyeckum paoom. Tlpueenem dopmyny ans Bbi-
YHCAEHUA CYMMBI FTeOMETPHYECKOrO psaa:

A+ A*R + AsR?> + ... + A+RN ~ 1 = A+t - RNy —R).

Taxkum o6pa3oM, cymMMa neHer, NOAYYEHHAs 3a NATHAAUATHh HEOeIb (HAYH-
Has ¢ 10 ¢ynTos rgpn 10-TH mpoueHTHON eXcHENELHON HanGaBKe), COCTa-
BuT 10*(1 — 1! )1 - 1.1), 1. e. npubmu3urensho 317.72 dyrTOB.
Buison ¢opMynsl ANs CyMMBbl T€OMETPHYECKOTO Dsia JIOBOJILHO
mpocT. OBo3naunM cymMmmy caMBonoM SUM; TakuM obpasoM, .

SUM = A + A*R + A*R2 + A*R3 + ... + AsRN L,
YMHOXXHB JIEBYIO H IPaBYIO 4acTH Ha R, mojlyduM BTOpOe COOTHOMICHHE:
R*SUM = A*R + A*R% + A*R3 + ... + AsRN,

BLIuATas H3 NEPBOro PaBeHCTBA BTOpOE, NPHIAEM K CIeAYIOMIEMY:

SUM — R*SUM = A — A*RN
(1 — R)*SUM = As(1 — RN),

TaxuMm o0pa3zomM, Mbl monyuuM, uTo SUM = A*(l — RN)/(l — R) opn
TOM YCJIOBHHA, 9TO R He paBHO e¢QWHAMIE (HA HYJb OEJMTH HEJIb3A).

TNpu nomomm nporpammMel TEOMETPUYECKHME TTOCIIENOBA-
TEJIBHOCTH MOXHO HNONYYHThL CKOJILKO YTOAHO MeOMETPHYECKHX MNOCe-
nopatenbHocTelt. Tlo xoMmanzZe INPUT BBoaATCA nepBhit uneH, 3HaMEHa-
TeJIb. H Hy’)KHOE BaM YHCJIO WIEHOB MOC/TeA0BaTeNbHOCTH. Ha 3kpan Gyner
BBIBOOHTBHCA CaMa NOCJIEAOBATEILHOCTh H CYMMa €€ WIEHOB.
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I'EOMETPHYECKHE IIOCIEJOBATEJIBHOCTH — He3aBucH-
Mas nporpaMma, KOTopas B TO Ke BpeMs SIBASETCA BTOPOH WACTBHIO mpoO-
rpammel TIOCJIEHOBATEJIBHOCTHU U PSBL.

2010 REM 2638 9636 36 3036 90 K363 9636 3363 3633 3 3TN I I I N2 M
2020 REM * *
2030 REM # CEOMETPHYECKWE TIOCREAOBATERbHOCTH »
2040 REM * *
20506 REM 6369696 96 3696969636 9636 36 36 36 3636 36 3166 96 36 336363 J636 6 63 23 3
2060 REM

2070 REM

2100 REM LAALALLLLLLLLLSKAASA S, BBOR RAHRMX ZALLLLLLLLLLLILLLLLS IS TS LLL LS,
2110 PRINT CHR®(147) : REM OYMCTHTbL 3KPAH
2120 PRINT "TEOMETPUMECKWE NOCAEROBATERHOCTH™

2130 FRINT

2140 PRINT “TEPBMA YJAEH"; O0ume 3aMeyaHHs NO NPOrpaMMH-
2150 INPUT A POBAHHIO CM. B NPH/IOKCHAH.

2160 PRINT

2170 FRINT "3HAMEHATEAL";

2186 INPUT R

2190 FRINT

2200 FRINT “HWMCAO MJAEHOB”:

2210 INPUT N

2300 REM AAALAASLALSLLLLSS CHET A BOBOR HA IKFAH AALLLLLALLLLLLLLLLLLLLLLLS,
2310 FRINT

2326 FRINT "NOCAEAGBATERLHOCTb:
2330 FRINT

2340 LET TERM=A

2350 LET SuM=0

2360 FOR I=1 TO N

2370 FRINT TERNM;

2300 LET SuM=SUM+TERM

2390 LET TERM=TERM*R

2400 NEXT 1

2410 PRINT

2420 FRINT

2430 PRINT "CYMMA PABHA "; SUM
2440 FRINT

2500 REM LAALLLALALLALLY, OKOHAAHUE ¥ TIOBTOPEHME AAAAALLLLALLLLLLLLLLLLLLLLL
2510 PRINT "NOBTOFMTL? Y WM N

2520 GET G» ¢ REM LET Gx=INKEY®

2530 IF Gx()"Y"™ AND Gx<)>°N" THEN GOTO 2520

2540 IF Gx="Y" THEN GOTO 2110

Ecnu Bel monsiTaetech uHcnonuuTh (RUN) nporpammy 'EOMETPHMYE-
CKHE IOCJNIEAOBATEJIBHOCTH ¢ nocratouno GONbIIAM KOJNHYECT-
BOM WICHOB NOC/IeIOBaTENbHOCTEH (NMpA pa3sHeIX 3Ha%eHHAX N), TO 3aMeTH-
Te, 4TO OOBOJILHO 4acTO OydeT NpOHCXOAMTHL NepenosiHenHe (coobuieHHe
OVERFLOW). Onnaxo npr 3HageHHAX R, 3axmioveHHnix Mexnay —1 3 +1,
nepenojiHeHHs HEXOraa He OGyner. B camMoM ZIene, eciH B3sSTh GeckoHe4HO
MHOTO WICHOB reOMETPHYECKOTO PANla NPH 3HAY¢HUH R, 3aK/IIOUEHHOM MEXK-

2.
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TEOMETFUMECKWME NMOCAEAOBATE MbHOCTH
NEFEMA YAEH 7 6

3HAMEHATERL ? 0.5

YHCAO 4HAEHOB ? 5
NMOCREROBATERLHOCTD =

6 3 1.5 .75 .375

CYHMA PABHA 11.625

NOBTOPUTL? Y WM N

—

ay —1 u +1, To cymma 6ymet pasHa A/(1 — R), unu, ADYrHMM CJIOBaMH,

A+ A*R + A*RZ2 + A*R* + ... = A/1 - R
(ectt —1 < R < 1),

roe «...» O3HA4YaeT «H Tak ganee, 00 GeckoHewHocTw». Ilpuamuna, rpybo ro-
BOPA, 3AKITIOYAETCA B TOM, 9TO R\ CTAHOBHTCA BCE MEHbIle H MEHbILIE, KOT-
na N cranosutca Gonbme n Gonmbine. Hike NpHBOOATCA NBA KNACCHYECKAX
npHMepa:

1+ 12+ 1/4+ 1/8+ 1/16 + 1/32+ ... = 2(A = 1,R = 1/2),
1710 + 1/100 + 1/1000 + 1/10000 + ... = 1/9
(A = 1/10, R = 1/10).

CHeXHHKH. [IpaBH/bHBI TPEYrOIHMK — 3TO TPEYrONbHHK, BCE CTO-
POHBI KOTOPOr0 MMEIOT OJHY H TY Xe MIHHY. Bo3bMeM npaBHNbHBIN Tpe-
YrONbHHEK C IUIOLIANLIO B 1 cm2. Ero MoxHO cneayowuM 00pa3oM HCNOJb-
30BaTh INA NMOJIYUYCHHA «CHEXHMHKH». IIpHpHCyeM TpH MEHBIIMX paBHOCTO-
POHHHX TPEYroJIbHHKa MO OOHOMY HAa Kaxaoli cropoHe (Ha cpelHel TpeTH).
Ha xaxxmoit 13 moyydeHHbIX 12 CTOPOH NpHPHCYEM IO ONHOMY €lie MeHbIle-
MY TpeyronbHHKY (CHOB2 Ha CpeAHEll TpeTH CTODOHBI).
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/\

toT npotecc 6yneM npomomkaTth Oeckoneuno monro. Kakumm OyoyT mno-
‘Ianp monyauBmedcs CHEXHHKM H €€ IepHMeTp?

INpexpe 9eM OoTBeuaTh Ha 3TH BONPOCHI, BBIACHHM, CKOJILKO CTODOH
¥MeeT CHEXXHHKA Ha KaxaoM 3tane. CHauana y Hee Obiio 3 croponnt. ITo-
cnie mepBOro moGaBlieHHs TPEYTOJBHHKOB BMECTO OOHOM CTOpOHBI cTaio 4.
CnemoBaTeNbHO, KaXOBIA pa3 4HCIIO CTOpPOH yuerBepsdercs. UTak, umcno
CTOPOH MOHO BBIDa3HTh TakoM mOCNeNOBATENILHOCTBIO:

3,34, 3%4% 3%4% 3x4% 3x4°, ..

Cpa3y xe yOexnaeMcs, YTO YHCIO CTOPOH HHTepecyiolledl HAaC CHEXHHKH
6eCKOHEYHO BEJIHKO.

CHexuHKa o6pasyeTcsa moGaBleHHeM TPeyrolbHHKA K KaXHOH CTOpO-
He, TaK 4TO BHIIMCAHHASA BbIIlE MOCIENOBATELHOCTh AT TaKXKe H YHCIIO
TPeyroJibHHKOB, Ho0aBngeMoe Ha KaXxaoM 3Tane. HaunHas co BTOpOro ara-
na KOJMHYEeCTBO NOGaB/IgeMBIX TPEYTrOJIbHHKOB KaxHblii pa3 yueTBepseTcA.
Inoiiane XaXaoro HOBOrO TPEYroNbHMKA COCTaBafgeTr 1/9 oT mwiomanu

A\

Y

Npenplaylero TpeyronpHHka. Ilnomans nepBOHaYa/IbHONO TPEYroJbHHKA
6bina paBua 1. IMocne noGasnenus Tpex TPEYTOJLHAKOB IUIOLIAAb YBEJIHIH-
nach Ha 3/9, T. e. Ha 1/3. 3areM kaxabiit pa3 Oymer nobasnATLCA BIETBEPO
Gonbllie TPeyrOObHHKOB, Y€M Ha NMpebiAyieM 3Tane. ClenoBaTeNbHO, MIO-
manp, noGaBnseMas Ha KaXaA0M 3tane, OyaAeT cocTaBiaTh 4/9 OT MIOWIANH,
moGaBiieHHONl Ha npeapiayuieM 3tame. O6wiyo muomant CHEXXHHKH MOXHO
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BBIPA3HTh NCOMETPHYCCKHM DAAOM
1 + 1/3 + (1/3)%(4/9) + (1/3)%(4/9)% + (1/3)*(@4/9)° + ....

Ecm Ha BpeMa 3a6bITh PO NepBYIO ¢AHHHLY, TO Niepen HAMH INeOMET-
pudecKnit paa, NepBhfl WieH KOTOpOro paseH 1/3, a 3HaMeHaTens 4/9. CyMm-
Ma Takoro psaaa pasHa (1/3)/(1 — 4/9), 1. e. 3/5, unu 0.6. Takum obpa-
30M, IUIOMAAr Hamefl CHEXXHHKH BhIpaxaeTca 1.6 KBaJpaTHRIX CAHTHMET-
poB. HecMoTpa Ha TO, YTO B NOCTPOCHHH CHE)XHHKH NPHHAJIO y4acThe Oec-
KOHEYHO MHOTO TPEYTOJIbHHKOB, €e IUIOmAab KOHEYHA (2 He GeCKOHEYHO Be-
JIHKA). ‘

INepHMeTp CHeXHHKH, HANPOTHB, OGeckoHeueH. UToOm yGemutnca B
IToM, o6paTHM BHMMaHHE Ha cnoco® nmocTpoerms Hamel cHe)xuHkH. Ha
KaXAOM 3Talne KOJHYeCTBO CTOPOH yueTBepsercda. Ho xaxkaas HoBas cTopo-
Ha cocTapiser 1/3 oT mpexHel#t cTOpOHBI (M0 mocrpoenuio). Taxum obpa-
30M, OT 3Tana K ITaly nepHMeTp yBe/IH4HBAacTCa HAa 4/3. TlycTh nepumerp
HACXOHOTO TPEYTroNbHHKA paBeH L. JIIMHBI NepHMMETPOB MOXHO NpencTa-
BHTDb. Cllefyiomell (reoMeTpHYECKO#) NOCIeAOBATEILHOCTDIO:

L, L*(4/3), L*(4/3)%, L*(4/3)°, Lx@4/3)% ...
TloHATHO, 94TO NepuMeTp HHTepecyiomett Hac Gurypsl Gyner GeckoHewHO Be-
NHK.

I'apmonnueckuit psa. 3HaMeHHTAA MOCIEAOBATEILHOCTD

1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, 1/8, ...
He ABIAETCA HA apH(METHYECKOM, HH reOMETPHUECKOH NOCTeNOBATENbHOC-

Thto. TlpH CyMMHDOBAHMH WICHOB 3TOH NOCNENOBATEILHOCTH MNOJNYIHATCH
Tak Ha3biBacMbIl 2apmonuueckuii pao:

1+ 12+ 1/73+1/4+1/5+1/6+1/7+1/8+ ...

I'apmonnueckuii psaa Bbi3bIBaeT Y Hac ocoOblit HHTEepec, HOTOMY YTO

ero cyMmma GecKOHeuHa, HECMOTPA Ha TO, YTO €ro WieHbl ¢ KaXAbIM pa3oM
YMEHBIIAIOTCA. B 3TOM MOXHO y0emHTBLCS HAa OCHOBAaHHH CJICNYIOUIHX pac-
cyKneHnl:

TlepBriit unen 1.

Bropoit unen 1/2.

CyMMa cliedyiomux AByX wieHoB Gonbie 1/2, MOCKONBLKY KaXKAblH M3
HHX Gomeme 1/4.

CyMMma clleAyIOmHEX 4eThipex WieHoB Gonbine 1/2, NOCKOJbKY KaKablit
u3 Hux Gonpme 1/8.

CyMMa clieoyiolMX BOCbMH WieHOB Oonbmme 1/2, NOCKONbLKY KakabIl
B3 Hux Gombime 1/16.

HU T. 4.
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TaxuMm o6pa3om, cymma Oonmsie, wem 1 + 172 + 1/2 + 1/2 + ..., # OHa
CTaHOBHTCA Bce Oonbiue W OONBIIE MpH BO3PACTAHHH YHMCIA WIEHOB.

Mps noMomu nporpammel TAPMOHUYECKHUH PAJl MoxHO nomy-
4aTh CYMMY NPOM3BOJILHOIO YHCJIA WIEHOB IapMOHHYecKoro psaa. CTomTt
mue mo koMmauge INPUT BBecTH 4uCioO WieHOB, Kak OporpaMma onpefe-
JIHT CYMMY.

TAPMOHUYECKUM P/l — HesaBuCHMas NporpaMma, KoTopas
npencTasisieT coboif Takxke # Tperwio 4acThy nporpamMmsl ITOCJIEQOBA-
TEJNBHOCTU U PAOBI.

3010 REH (322333 ET I IR TTIE AT 2L
3020 REH * *

3030 REM * CAPHOHWHECKUA PAR *

3049 REM * *

3050 REM FITE I I I TN R

3060 REM

3070 REM

3100 REM LALALLLALLLLLLLLLLAL L BRON RAHHBX LAALAAL Y LA LK LE LA L LA LAY
3110 FRINT CHR<(147) : REM QYUCTWUTH 3KPAH

3120 FRINT °  TAFMOHWMECKWA FAR”

3130 PRINT

3149 PRINT “1+1/2+1/3+41/4+1/5+...7 OO0une 3aMeYaHns NO NPOrPaMMHE-
3156 FRINT POBaHHIO CM. B MPHIOKCHHH,
31460 PRINT "YMCNO YJEHOER”; :

3170 INPUT N

3180 PRINT

3200 REM KALLALLLLLLALL LA LY CHEY W BOIBO] HA 3KPAH XXLLALLLLRKALELALALALL AL
3219 LET SUM=0

3220 IF N(=0 THEN GOTO 3240

3230 FOR I=1 TO N

3240 LET SUM=8UM+1/]

3250 MNEXT I

3260 PRINT “CYMMA PAEHA "; SUM

3270 FRINT

3500 REM LALALALALLLLLL AL LY, OROHYARWE M NIOBTOPERUE. LKA LLLL LIS LLLLL S LLLLAL L
3510 PRINT “NOETOFWTL? Y MMM N7

3529 GET G= : REM LET Gu=INKEY:

3530 IF Ge{)"Y" AND G=()"N" THEN GOTO 3520

3540 IF Ge="Y" THEN GOTO 3150

3aMeTHM, 4TO BbIuMclieAde 3HauYeHuss SUM B nporpamme TAPMOHMU-
YECKHWUI PA/] Ml HauHHaEM C HAMMEHBIIErO YHC/IA B 33aTeM npubapaseM
66mbmme uncna. TO MONe3HaA NOCKA3KA, OCOGEHHO NPH CIOKEHHH OrPOM-
HbIX KOJH4eCTB 4ymcelsl. Ecni BbI HauHeTe ¢ GONBIIMX wACeNn, TO HEM3GEXKHO
CTOJIKHETECh ¢ PAa3HOro pofia OMMOKAMH OKpYTJICHHS.

CKONBKO WIEHOB FapMOHMYECKOTO pSaa HyXHO CJIOKHTb, YTOObI CYM-
Ma IpeBbICHNa 57 A CKONBKO, YTO6BI NONYyIATL He Menbine 10?7 Hcnomb3ys
CBOIl KOMITLIOTEP, BBI JIETKO nonyuuTte orBer. YTo6bI N06paThCA OO 5, BaM
nonagoburca 83 unena, a 1o 10 — nenwix 12367. 3uauenne 20 BLI NOAy4HTe,
CIIOXHB BCero NHMb 272404 867 wmucen. PazyMeerca, BamM He CTOMT cebs 3a-
TPYAHATD, MIPOBEPAA 3TO Ha CBOEM KOMIBIOTEPE.
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TAFMOHYYECKHR FAR
141/241/341/441/5+ ...
YUCRO 4 NEHOE * 83
CYMdA FaBHA  5.00204828
NOBTOPHTL? Y WAM N
YYCAC YREHOE ? 12367

CrMMA PAEHA 16.000043

NOETOPUTL? Y MMM N

CymwecTByer dopMyna AJisi BLIYHCIICHAA OPHOIH3HTELHOTO KOJIHYECT-
Ba YJIEHOB, HEOOXOMMMOro i NOCTHIKEHHS HEKOTOPOro 3aJaHHOro 9HCia.
IIpeaAnonoXUM, Bbl XOTHTE Y3HaTh, CKOJILKO YJIEHOB FADMOHHYECKOTO DAda
HYXHO B3SiTh, YTOOBI HONYYHTh B cyMMe 9uciio N. Bo3pMuTe uncno 2.71828
H YMHOXbTe ero camo Ha ce6a N pa3, a 3ateM pasmenure otrBeT Ha 1.781.
3HaveHMe, MOJIYUCHHOE B pe3yAbTaTe, H OydeT YHMCIOM WIECHOB, HEOOXOIHMBIM
uis nonydenust B cyMMe N. TIloustHO, uTO ¢ yBeqimieHneM N 3TO 4HCIIO
ouenb ObICTpO pacTeT. Ha caMOM mesie OHO yadeauuusaemca 3KCROHeHYUuanb-
Ho (pacmem no 3kcnoHenme) — BbipakeHHe, 9acTO MCMONb3yeMoe A OlH-
caums GpIcTpPOrO pocra. 31gaqeﬂne 2.71828 uMeeT HEMOCPENCTBEHHOE OTHO-
meHHe K 3kcnoHente — ¢yuxuun EXP(X), ¢ KOTOpOit BH, HaBEpHOe, YXe
BCTPEYAIMCh Ha cBOeM KoMnbioTepe, ITompobuee 06 3toif dyHkuun Gymet
paccKa3aHo HeCKOJIBLKO Mo3Ke. Eciy BbI NONPOCHTE KOMIBIOTEP Hane4aTaTh
EXP(1) mo komaune PRINT EXP(1), To ysHauTe yncno 2.71828183. ¥Ymuo-
JKEHHE 3TOro uucna caMo Ha cebs N pa3 —He 4yTO HHOE, KaK BBIYHCIIEHHE
EXP(N), x0TOpOe KOMIIbIOTep nposedeT MisA Bac Oe3 Bcskoro Tpyma. Ta-
KM 00pa3oM, YMCIIO WIEHOB rapMOHHYECKOro paga, HeobxomuMoe mii To-
ro, 4Tobsl B cymMe nonyqanock N, npubnusurensao pasio EXP(N)/1.781.

Paa, y kotoporo, mono6HO rapMOHHYECKOMY, CYMMa BBIpaXaeTcH
GeckoHeuHO GONMLIIAM YHCIIOM, Ha3bIBaeTcA pacxooawumca. Ecnu ke cym-
Ma KOHEYHa, TO pAA HA3bIBaeTCA cxooawumca. Hanmpumep, psaa, cocTaBlieH-
HbIi H3 YJICHOB reOMETPHYECKOH MpOTrpeccCHH CO 3HAMEHATENIEM, 3aKJIIOYeH-
HbIM Mexnay —1 u + 1, cxomsuuiics.
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I'ycenrua Ha pe3uHe. BoT 3amada, B kOTOpOH MBI HMEEM HE€NO C rap-
MOHHYECKHM paaoM. I'yceHHIIa MON3eT MO KYCKY Pe3MHbI, CTPEMACH OOCTHYL
NPOTHBOMOJIOXKHOI0 KoHHa. Ilomer oHa co ckopoctbio 1 cM/MHH. Kycok
pe3HHBI HMeeT OJIHAY 7 CM M MOJXKET pacTATHBaThCcA HO J06oit anuubl. Ye-
pe3 MHHYTY Bbl BbLITATHBAeTe pe3HHY TakK, 4ToOB OHa yIHHHIAch BABOE
(T. e. ctana 14 cM B anuny). I'yceHHIa NPOYHO OePXHUTCSA HA OBEPXHOCTH M
NPOAOJDKAET OBMraThCcid, KOrma Bbl TsiHeTe pe3uny. OHa MOJ3eT BCe C TOM
)Ke cKopocThio. Elie Yepe3s MMHYTY Bbl CHOBA BBLITATHBAETE PE3HHY TakK, 4TO
ee MepBOHAYa/IbHAA [UTHHA YTpauBaeTcs (T.e€. OHA CTAHOBHTCS paBHOH
21 cM). I'yceHHDa OPOOOJIXKAeT MOJN3TH, a Bbl MPOAOCIIKAETe KaXKAYI0 MHHY-
TY TAHYTb PE3MHY, B 4€TBePTHIH pa3 yKe YIJIHHHB €¢ B 4eThipe pa3a. Jobe-
peTcsl JIM ryceHmua Korga-HuOyap g0 MpOTHBONONO0XHOTrO Kowma? Ecnu ga,
To Korna? .

I'yceHH1a Bce-TakKH AOCTHIHET IMPOTHBOMOJIOKHOTO KOHIA depe3 10 ga-
COB C 4eTBepThIO. A H00epeTcs oHa Mo KOHLA GNaromaps TOMy, YTO rapMo-
HHYecKHit pan pacxomutci! YUToObl yOemuThesi B 3TOM, NOCMOTPHM, 4TO Xe
MPOHCXOOHUT. 3a MEPBYKY MHHYTY HaIlla ryceHHIa mpomonsna 1 cM, 4To co-
craBnsieT 1/7 anuubl myTH. B Tedenue cnemylomielt MEHHYTBHI OHa NMpPOMON3a-
eT emie 1 cM, 910 coctasnser 1/14 gnuupl pesunbi. TakuMm o6pa3zom, B 06-
ek cNoXHOCTH mpoiigeHo 1/7 + 1/14 anuHBI NyTH, YTO MOXHO TMEpeNH-
catp B Buae (1 + 1/2)/7. Tlocne ynnuHeHMs pe3WHBI DO 21 CM ryceHuna
npeogoseeT emie 1 cM, 9T0 cocTaBHT 1/21 yacte anuHel. Teneph ryceHdna B
obmeit cnoxuocTy npomon3na (1 + 1/2 + 1/3)/7 gacre nyTH.

HeTpyaso nmoHsaTh, 4TO 32 N MMHYT IyceHHNA NPOMOJ3eT

A+ 1724+ V3 + 1/4 + ..+ I/NYT

49acTh OyTH. 34eCh ABHO MPOCMAaTPHBaeTcs rapMOHM4Yeckuil paa. Ilpu 3Haue-
Huu N, npubmusurensio pasHoM EXP(7)/1.781, BeinucaHHOe BhILle BbIpa-
JKEHHE CTAHOBMTCA paBHBIM 7/7, T. €. K 3TOMY BPEMEHH I'YCeHHLA MPEOHOo-
JieeT BeCh MyTh.

TTogoOHBIM BOMPOCOM MBI MOXEM 3a7aThCd IPH MO60H KOHEUHOR
JUIMHEe KYCKa Pe3MHBI; B KaXKAOM CJiyyae TryceHHHa MOXeT aobpartscs
go xoHua. Ecnu anuua paBHa 10 ¢cM, TO ryceHHMIa npeonojieeT Bce paccTos-
HHe depe3 8 nHeit. Ecnm ke nepBoHauajbHas AyIMHAa cocTaBisyia | kM
(100000 cM), TO mMON3TH MpHAETCA ODOBOJILHO moiro. Ha caMoM Hene maxe
OOJbLIe, YeM MpeamnoaraeMelilt Bo3pacT BceelleHHOM, a pe3nHa 3a 3TO BpeMs
pacTsHeTCs OO MIHHBI, NpeBbmuaromief pasmepsl Beenennoit. IMousaTHo, utTo
M TyCeHMLE, ¥ BaM moAoOHas 3agada He IO CHIIAM.

JIroGsuunit Myx. Hekuit MyXurHa oTnpaBnserca Ha cnyxOy, KoTopas
HaxomMTcs Ha paccTosudH 1 kM oT goma. Hoiims mo Mecta pabGoThl, OH
BOPYr BCIIOMHHAET, 4TO 3a0bUI MONENOBAaTh XKEHY, H NMOBOPAuYHBAET Ha3aJ.
IIpoiigs nonmyTH, OH MeEHSET pellieHHe, MOCYMTAB, UYTO NpaBHiIbHee Bep-
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HYThC Ha pabGory. IIpoiina 1/3 xM No HanpaBfieHHIO K KOHTOpPE, OH BADYT
OCO3HaeT, 9To OymeT HacCTOALIAM NOANENOM, €C/IH TaK H He MONeIyeT XKeHy.
Ha 3TOT pa3, npexne 4eM CHOBa H3MEHHTh MHEHHE, OH IMPOXOAHT 1/4 xM.
Tax oH mMpoRO/XaeT MeTaThed, H nocsie N-ro 3rana, npo#ias 1/N kM, cHoBa
MeHSeT pelieHre. I'Ie 3TOT ueNioBek AOKEH OCTAROBHTBLCA, YTOOBI OKOHYA-
TELHO HE CBAXHYTBHCA?

IMpousofineT 310 Ha paccrosann 0.6931471806 xM (NpHONH3IHTEHHO)
OT ero A0Ma — XOTH A0 YTOr0 MecTa eMy npuaercsa no6HpaThea Beuno. Pan
O BbIYUCHCHHA DACCTOAHHA BHITIAOHT TakK:

1-12+1/3-1/4+1/5~-1/6+ 1/7 - 1/8 + ....

OH Ha3BbIBAETCHA 3HAKOUEDEOYVIOWJUMCA PAOOM, TIOCKONBKY €ro 4ieHbl MeHs-
IOT 3HaK. JTOT pPAA CXOOAMTCA H €ro cymMMa MOpHONH3HTELHO paBHA
0.6931471806. HammuuTe NporpaMMy A/19 €& BLIYMC/ICHHA.

Psan mns Boiwucnenns PI. Ypcno me mMpOKO H3BECTHO — MO-BHAHMO-
MY, 3TO OOHO H3 CAMbIX 3HAMEHHTBIX YACEJ, BLIYACIECHHLIX NPHOIMKEHHO.
OHO onpelensiercd Kak OTHOIIEHHE IIMHBI OKPYXHOCTH K €¢ IHAMeTDYy.
Bor 3mavense mm Ao 16-ro NecaTmuHoro 3Haxa: 3.1415926535897932. Bro
YHC/I0O paBHO NPHONH3WTENLRO 22/7, HO JHIUL NPHOMM3IHTEHLHO. YXKe B
200 r. OO0 H. 3. TpevYecKHit MaTeMaTHK ApXHMeEN (TOT CaMbiif, 4TO 3aKpHYal
«IBpHKa!» BO BpeMs KyNaHHA) 3HAJ, 4TO MH MeHblue YeM 22/7, Ho Gonbime,
geM 223/71.

3navenne mu (pnanee oGo3HauaeM ero PI) MOXHO BBIYHCIATL C [O-
MoIB pAnoB. MeeTcs HECKOJBLKO Pa3HbIX- PAAOB, KOTOpbie Mbl ceHyac H
paccMOTpHM; NOApOOHOCTH, KacaloniHecs HX MOJYYEHHA, OMYCTHM.

Oxono 1673 r. Tortdpun JleliGHuL BoiBen cheayomyio dopMmyny s
m:

Pl=4—-4/3 + 4/5 — &/7 + 4/9 — 4/11 + 4/13 — ...

OpnHako 3Ta dopmyna He ouenb ynoGHa Ans soiamcrenwit. IIpumnocs
OBl HCONBL30BaTh He OOHY THICAYY WIEHOB, YTOOBI NOJIYYATL NOCTAaTOYHO
pasyMHoe npHOmXeHne.

INo3xe nBa apyrmx matematnka — Ilapn (okxonmo 1699 r.) m Ditnep
(oxosi0 1736 r.) OTKpLUIH 3HAYATENLHO GOJiee MONE3HbIE BbIPaXKEHHUA:

PI = 2+#SQRE)*[l — 1/(3%3) + 1/(32%5) — 1/(33+7) + ..,
PI = SQR(6 + 6/12 + 6/22 + 6/3% + 6/4% + 6/5¢ + ..).

BeposTHO, B NaMATH Balller0 MAKPOKOMIBIOTEPa eCTh 3HaueHne PI, Ho Bce
e HHTEPECHO HAmHcaTh MPOTpPaMMY €ro BLIMHCIICHHA NPH NOMOILH OXHOTO
H3 MMpHBEACHHBIX Bhillie paaoB. OOpaTHTe BHHMaHHe, CKOJILKO WIEHOB pAAa
BaM NOHAanoOATcs, YTOOBI NOMYMUTH 3HAYCHHE, XpaHALleecA B MAMATH Ba-
HIero KOMIbIOTEpa.
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HexoToprie apyrue panbl. Paabl cOBEpIIEHHO HEOXHMAAHHO BCTpeEda-
10TCA HOBCIOAY. BOT ellte HeCKONBLKO JIPHMEPOB.

JanuM reoMeTpHuecKoe onpelelicHHe CHHYca. HauepTHM OKpYXHOCTH
pamuyca 1. OTNOXKHM yron A, Kak NOKa3aHo Ha DHCYHKe clieBa. BepTHkaib-
Hblf OTpe3ok npamoit H HaswbiBaeTcs cumycom yrina A. O6o3nHaumM ero
SIN(A). ’

SIN(A)

OG6bIYHO yIiIbI H3MEPAIOT B rpafycax; B OKPYXXHOCTH coiepXuTtca 360
rpanycos. OnHAKo Balll KOMIOBIOTep (KaK B BCe' MATEMATHKH) NPEANOYHTAET
pansanbl. UTo Xe Takoe pamHaH? OTNOXHM Ha Hamel#t OKPYXHOCTH OYTY,
PaBHYIO [0 [JIHHE pamHycy. Yroj, CTArHBaeMbiii 3To#t nmyroii, # GymeT
YIJIOM, paBHbIM | paagmaHy; CM. DHCYHOK CIIpaBa.

JAnuHa OKpyXHOCTH paanyca 1 pasHa 2+ PI, Tak uto 2*PI 10 Xe ca-
Moe, uT0o 360 rpamycoB. Ilo cnenyromum GopMynaM OueHb JIETKO rpamychbl
npeBpamiaTh B paaMaHbl H oOpaTHO, paaMaHbl B Paaychl:

A rpanycoB = A*PI/180 pannan
X paguan = X=*180/PI rpanycos.

Koraa Bol BcTperuTe B Kiure SIN(X), 3nafite, uro X BbIpakeHO B pa-
OHaHaXx.

T'eomerpuueckas untepnperamnus SIN(X) ouenb ymobua ansa Hac, HO
coBceM HeynoOHa mnsa KoMmbioTepa. Ecind Bbl 3apagnTe KomMaHay PRINT
'SIN(0.5) 1 Haxmere knapumy RETURN (ENTER wm NEW LINE), To Ha
3kpaHe mosBHTCcA 3HaueHHe SIN(0.5). Kak y3Haér Balml KOMIBbIOTEp, YeMY
paBeH SIN(X)? Pa3symeeTcsa, OH He MOXET NOMHMTb Bce 3Hauenusa SIN(X)
(ana xaxgoro X) H, ACHOE AENIO, OH HE BLIYEPUYHMBAET OKPYXHOCTH H HE OT-
KnanpiBaeT paccrosuni. KoneuHo xe, oH Hcnonb3yeT paabi. SIN(X) MoxHO
IOJYYHTh NpH MOMOIH TAKOro psaaa:

SINX) = X - X3731 + X375t — X7/70 + X%/91 — ...
ms —PI < X < PL.
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O603nauenns 3!, 5! 1 T. A. YATAIOTCA KaK «TpM dakTopuan», «uaTh Pakro-
pHan» ¥ T. A. Tak o603HavaeTcs MpOM3BeleHHe BCEX LEJIBIX unceN oT 1 mo
YKa3aHHOTO UENOro BKIIOYATENbHO. Hampumep, 2! = 1%2 = 2, 3! =
= 1%2%3 = 6, 4! = 1%2%3%4 = 24 u T1.n. Boobme rosops,
dakTopnans — oueHb Gonbiuve uucna. Hampumep, 35! BbipaxaeTca 40 mu-
dpamn: Baml KOMIBIOTED MepenoTHUTCH H coobuwnt BaM: OVERFLOW, ec-
JIH BBl NMOMBITAETECh 3TO YHCIIO BHITHC/IHTHL. EC/IH MBI HAIUIH OTBET, HE 03-
Ha4yaeT JIM 3TO, YTO Mbl CMOIIH BBIUHCIHTL GaKTOPHAI CTOJMb OOMBIIOro
yucna? Her, xoueuno! Jdaxe eciu Obl Mbl BCe-TAaKH KaK-TO YXHTPWIHCH erO
BBIUMC/INTh, TO BO BCEM MHpPE He HALLIOCh OBl Takoro koymuyectsa Gymars,
yTo6Bl 3amMcaTh 3T0 uMcno. Ilomamobmnock 6b1 Gonbine Gymarn, YeM BO
BCEX KHHrax Bcex OmMOnmMoTex mMmpa.

TMporpamma BBIYUCIIEHUE CHHYCA —npekpacnad HIIOCTpa-
Us TOrO, Kak NpH NOMOINM pAna MOXHO BRMHCIHTD SIN(X). 3anmyckaem
nporpaMMy M BBOOHM 3HaucHHe X M KOjM4ecTBO wieHoB N. O6paTute BHH-
MaHHe Ha TO, 9TO OOBIYHO MOC/Ie NATOTO WM IIECTOrO 4jeHa OTBET HE Me-
HAETCA.

BBIMUCJIIEHUE CHUHYCA —He3aBucHMas NporpamMma,  KoTopas
npencTaBifsieT cobolf TakkKe ¥ 4eTBepTYIO YacTh mporpammel TTOCHIEAO-
BATEJILHOCTU U PAIELI.

4010 REM 6969 3 3696 36 96 J 36 JEIE 2696 3 26
4020 REM * *
4030 REM * BHUYUCHEWME CWHYCA =
4040 REM * *
4050 REM 30969696 9606 JEI I JEIIE N MR
4060 REM

4070 REM

4100 REM LALALILIAAALALALALAAAL BROR BAHHYIX XALAALLLLALLLL LS SLILLLLLLLLLLS,
4110 PRINT CHR=(147) : REM OMUCTMTL IKFAH

4120 PRINT ~ BUYUCAEHWE CHHYCA™

4130 FRINT

4140 PRINT "X-Xt3/314X15/51-..."7

4150 FRINT

4160 FRINT “3HAYEHWE X "5

4170 INFUT X

4180 PRINT

419¢ FRINT "4ACRO YAEHOR™

4200 INPUT N

4300 REM LALSLALLALALYALSY CYET W BOBON HA IKPAM LALLLLLLLLLLLLLLLLILLS AL,
4310 LET R=INT(X/m )

4320 IF R<® THEN LET R=R+1

4330 LET Y=X-R#syr

4340 LET SUM=Y M3 X BBI9HTAETCH YHCIIO, KPAaTHOE
4350 LET TERM=Y
4360 LET Y=YxY ~ okaxercs mexny 0 u PL.
4370 IF N(=0 THEN LET SUM=0

4380 LET M=3

4390 REM ZXUXLNLINS WAKR LLLLLATLL LIRS,

4400 IF M)2%N THEN GOTO 4460

4410 LET DENOM=M*(H-1)

4, R0 TeX Iop, MOKa pe3ybTaT He
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4420 LET TERM=-TERM*Y/DENOM Ecni X — HedeTHOe, TO 3HaK CyM-
4430 LET SUM=SUM+TERM MBI HM3MEHAETCR. ITO CleayeT M3
4440 LET M=i+2 dopmyn

4450 GOTO 4400 B

4460 IF INT(R/2)<3R/2 THEN LET SUM=-SUM SIN(PI + X) = —SIN(X),

4470 PRINT SINQ2*PI + X) = SIN(X).

4480 PRINT "CYMiH PABHA ~; SUM

4490 PRINT

4500 KEM LALLLLLLLLLALLAALY OKOHIAHVE W IOBRTOPEHUE LXLAALLAALLLLLLLLLLLLLY,

4510 PRINT “NOBTOFUTL? Y WM N™

4520 GET Gx : REM LET GA=INKEY=

4530 IF G=¢)"Y" AND G={}>"N” THEN GOTO 4520

4540 IF Gx="Y" THEN GOTO 4150 JonmonHuTeNIbHEIE 3aMedaHnsd CM. B
NPHNOXKEHHH,

BUYHCREHWE CUHYCA
X-X13/314xX15/5¢-...
SHAMEHME X? @.523599
YUCAO HAEHOR? S

CYMMA PABHA  .500000194
NOBTOFUTL? Y WAK N

SHAYEHME X?  9.523599

YHCRO YREHOE? 10

CYMMA PABHA  .500000194

NOBTOFUTL? Y WAK N

3ameTbTe, 4TO ecnnd X odeHp Mano, To X/3!, X/5!, m T. A.—co-
BCEM MaJleHbKHe uHcNa, Tak uro SIN(X) npubnusuremsuno pasao X. Moxere
MpOBEPHTh 3TOT (GakT M Ha cBOeM KOMHOBbIOTepe, Bulumciss SIN(0.01) u
SIN(0.001). B >TOM Takkxe MOXHO yOeauThcA, OOpaTHBILUHCH K reOMeTpHIe-
cxomy ompenenennto SIN(X). B xpyre paguyca 1 yron X (B paauaHnax)—
9TO ANMHA Oyrd, Toraa xak SIN(X) — BepTHKaIbHBIN OTPE3OK (CM. PHCYHOK
Bbimie). 1A oveHb MaJICHHKHX YIJIOB 3TH NABE JIHHMH MOYTH COBIAARIOT.

MBbI yke YIOMHHAJIM, 9YTO B IPEABIOYIHNX YeThipeX MpOrpamMmax HyMe-
pauMs KOMaH[ OCYIIECTBJIEHa TakuM 006pa3oM, 94TO Bce OHH MOTYT ObITh
obbvearHeHbl B OIHY MporpamMMy, o3arapieanyo I[TOCJIENOBATEJIBHO-
CTA U PAABL. YTo6p1 MOXHO OBUIO MOB30BaTLCA JIO00A M3 deThIpex
MporpaMM MO CBOEMY BBIOODY, Hamo JOOABHTH BCEro HECKOJILKO CTPOK:



30

N TAK OAJIEE, 10 BECKOHEYHOCTH

10 REM I I NI 1636 396 36 30T M0
20 REM * *

30 REM #* NOCACAOBATEALHOCTY ¥ FARB *

40 REM » *

50 REM 00 JEE 60 JEIE I EITEIE I 0 I 3

60 REM

70 REM

100 REM ZALLLALALALLLL LS HAMARDHAR YCTAHOBKA ZLANLLLRLLLL LA LLLLLAL Y,

110
120
130
140
15¢
160
17¢
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320

PRINT CHR=(147) : REM OMWCTWTb 3KFAH
PRINT * TOCAEROFATERBHOCTH ¥ FARM ~

FRINT

FRINT “1. AFWOMETHYECKHE Ofupme 3amevaHss mo Mporpgamma-
PRINT ~ ROCAEACEATE AbHOCTH® POBAHHIO CM. B DDHIIOXKEHHH.
FRINT

FRINT “2. FEOMETPMYECKME

FRINT ~ NOCAEAORATEALHOCTH”

PRINT

FRINT ~3. CAPHOHWYECKWH PAR”

FRINT
FRINT
FRINT
FRINT "S. KOHEL"

FRINT

FRINT "KAKOW HOHEF”

FRINT “Eb EMEFAIM “;

INPUT X

IF X=5 THEN END : REM STOF

IF X(1 OR X>4 THEN GOTO 240
ON X GOTO 1119,2110,3110,411d
REW GOTO 1110+X%1000

™

“4. BHMYNCIAEHHE CHYCA”

1550 6070 110
2550 GOTC 110
355@ GOTO 110
4550 GOTO 110

NOCREROBATERLHOCTY ¥ FRAM

1. APHOMETHYECKUE
TMOCREAOBATEALHOCTH

2. FEOMETFHYIECKHE
ROCRENOBATEALHOCTH

3. TAFPMOHWMECKWA PRR
4. BMYWUCIAEHME CWHYCA

5. KOHEH

EAROW HUMER
B RHEFAIY D 2
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Pasiee MbI BCKOJb3b YNIOMAHYJH 00 3KcrOHeHTe. Pan Mg ee BbI4MCIie-
HHS BbINUOHT TaK:

EXP(X) = 1 + X + X2/21 + X373 + X*4/41 + X3/50 + ...

IMoyemy Obi He HamAcaTh nporpamMmy s EXP(X) ananoruydo nmporpamme
BBIYUCJIEHUE CUHYCA u He no6aButh ee k nporpamme ITOCJIENO-
BATEJIbHOCTH U PALBI?

BOT elle HECKOLKO PANOB, OIS KOTOPBHIX MOXHO HamMCaTh IpOrpaM-
mbl u nob6asuth HX K [TOCJIEJOBATEJIBHOCTSM U PAJAM:

COS(X) = 1 — X2/2! + X%/41 — x8/6! + xX%8! — ...,
ATNX) = X — X373t + X3/50 = X'/ + X%/91 - ...,
-1< X<,

INX) =2*(Y + Y23+ Y/5 + Y /1 +..),

rmeY = X - )/X + 1)
3ameTHM, uto cumBonoM ATN(X) 0603HaueH apkTaHreHc yrna X (Ha HeKo-
TOpBIX KOMHOLIOTepaX Hcnonbiyercs o06osHauenne ATAN(X)), a
LN(X) — 310 HaTypanbHblif orapadm uncia X (Ha HEKOTODPLIX KOMIIbIOTE-
pax — LOG(X)).

Tect HHTENIEKTYATLHOCTH. B T€CTaX NPOBEPKH YMCTBEHHBIX CIOCOO-
HOCTe#f OuYeHb MOMYAADHLI BONPOCH O MOCNEAOBATEIHLHOCTAX YHCENl WIH
6yxB. HanpumMep, Takume:

15,12,9,6 wm JI, 1,3. E

3aTeM Bac MPOCAT HANMCATL CIEAYIOLMH WieH HOCNeAoBaTeMbHOCTH. Hc-
IONb3Y MHKPOKOMIILIOTED, MOXHO NOJIy4aTb BCAKOrO poAa MNOCieAOoBa-
TeNbHOCTH /I “HHTEPeCHbIX Hrp. Takde MOC/NEeNOBATENLHOCTH BaM Mpeno-
crasut nporpaMmma TECT UHTEJIJIEKTYAJIBHOCTHU. B nporpamme
NpeflyCMOTPEHO MOCTATOUHOE KOJIHUECTBO MOCIENOBATE/ILHOCTEH B OpraHu-
30BaH CiTyvaliHpiil MX BLIOOp. B TecTe He YCTAHOB/IEHO Kakux-mubo orpaHu-
4YeHH#t Mo BpeMeHH. [IX BbI MOXeTe Onpelie/iATh MO CBOEMY YCMOTPEHHIO.

19 REM I3 3330303332 33 24063 333 I I
20 REM * *

30 REM # TECT WHTEAREKTYAMHOCTH *

40 REM * »*

50 REM JETENFE I DI 0TI

60 REM

70 REM

100 REM AXALALLLLLLLLL HAYARDHAR YCTAHOBKA LALLLLLLLLLLLLLLLLLLLT,

110 LET <1 .

120 LET SC=0 J — cuerunx TypoOB,
130 LET 5=ASC("A") : REM LET S=CODE("A") SC — cuerunx Gamios.
140 GOTO 290

200 REM LALLALLIALLLRL ALY OCHOBHON UMKR JXLLALLLLLLLLLLLLLL XIS LLIL,
210 IF J>10 THEN GOTO 710
220 PRINT
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230
240
250
260
270
280
290
oo
310
320
330
340
350
360
370
380
370
4900
410
420
430
440
450
460
470
480
490
500
519
520
330
540
550
560
570
580
590
600
700
719
72

730
740
750
760
770
7689
790
800
810
820
830
700
710
711
912
912
714
15
720
221
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FRINT

PRINT "YTOBM WFOACARHTL ,HAXMWTE Y~

PRINT

GET Gx : REM LET Gx=INKEYX

IF GX()"Y" THEN GOTO 260

REM ZALALAAALLLLY CAYMAPHME YMCAA XLAALLLK

LET A=INT(RND(1)#10+1) A, N, B, C — paznuunble ciyqaii-
tg g_‘;:}:m:i;:g) Hble YHCNa, HCMONb3yeMble B IOCIe-
LET o1 AOBAaTEILHOCTAX.

IF RND(1)¢(.% THEN LET C=-1

PRINT CHR%(147) : REM OYWCTWTL 3KPAH

PRINT °  TECT WHTEAREKTYARBHOCTH™

PRINT ~ TOCREROBATEALHOCTL 5.

PRINT

PRINT ~ KAKODW CAERYDEMA YAEH?"

REM 77777%4%% BWBOF TIOCMEROBATENHOCTH X74/7%%

ON INT(RND¢1)%8)+1 GOSUB 1110,1310,1510,1710,1910,2110,2310,2510

REM GOSUR 1110+200%INT(RNDxS) B crpoxe 400 NMPOHCXOMHT BBIOOD
E‘E;NB- ) nocnegosarenbHocTH. TTosmb3oBaTe-
INPUT-Y;I nam mammnbl SINCLAIR cnenyet
IF Ys=Xx OR ~ ~+Yx=Xx THEN GOTO 560 ofpamarscs k crpoke 410.

GOSUB 911 : REM 3HYKOBOW CMIHAN (OWABKA)

PRINT

E:i:} “  HET - NOWPOBYWTE ENE" Bam npefoCTaBifeTcs BE BO3MOXK-
CNPUT Yt HOCTH 1aTh MPaBHIbHBIH OTBET.

IF Ys=X® OR “ "+Yr=Xx THEN GOTO 560

GOSUB 911 : REM 3BYKOBOW CHIMHAA (OUMBKA)

PRINT

FRINT ~ OTBET “pXx

GOTO 219

GOSUB 921 : REM 3BYKOROW CUIMHAR (TIPABMALHO)

FRINT

FRINT ~ NPABVALHO "

LET 5C=8C+1

GOTO 210

REM ZALLLLALALLLL LAY, OKOHNAHUE LALLLLLLLLLLLALLLLLLL

FRINT

PRINT

;‘zi:} BAWIA COUEHKA B 10-BAAALHOW 3nech BHICTARNAETCH ONCHKA B
FRINT “BKARE  “3SC 10-6annpHOH mIkase, H Bac
GOSUB 931 : REM 3BYKOHOW CWIPHAR (OLEHKA) CApaNIHBAlOT, HE XOTHTE JIH BBl
PRINT ellle TTOHTPaTh.

PRINT

FRINT “MIOBTOFWTL? Y WAM N

GET Gx : REM LET Gr=INKEY®

IF G={)7Y" AND Gx{)"N" THEN GOTO 809

IF G=="Y" THEN GOTQ 11@

END : REM STOP

REM ZAZAAAAALLLLL IBYKOBME 3OQEKTM AAAALALLLLLLLLL
REM ZAAALLLALLLLLL AL OMABKA LALLLLALLLL
FOKE 36879,26+RND(1)%#6

FOKE 36878,15

T=150:608UB ?41:T=130:G0SUB 941

FOKE 36878,0

RETURN

REM ALALLLLLLLLLLLYL NEABKIBHO LALLLLLLLL
FOKE 36879, 26+RND(1) %46
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923
924
925
926
730
731
932
933
?34
935
736
740
9?41
942
943
944
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FOKE 35878,15

T=220:G3SUE 941:T=200:G0SUB 941

T=220:60SUB 741

ROKE 34878,0

RETURN HaiiTe cBOH 3BYKOBbIE 3(dex-
REM LALLLLLLLLLLLLLL S OWEHKA LALLLLLLAAIL Tbl. 3AeCh PEKOMEHAOBAHO TpPH
FOKE 36878,15 puaa curmanos. IlepBwift Hc-
FOR k=1 T0 SC MOJIb3YETCA JJIA YKa3aHHA He-
POKE 36879, 26+RND{(1) %6

e . Tt NpaBWILHOTO  OTBETa, BTO-
;Ei?oo.(GDSUB 941:T=0:605UB 941 pO¥i — MPABRIILHOTO, TPETHH —
POKE 36878, @:RETURN IUIA YKa3aHHA OUCHKH.

REM LAALAALLLLA AT, BIBYKOBOW CATHAN AXALL LK
FOKE 35876,T+J

FOR I=1 TO 125:NEXT I

FONE 36876,0

RETURN

1000 REM XALALLLLLLSRALLLLL. NORRFOUCFAMMb LLALLLLLLLLLLILLLLLLLLLLLLL S

1100 REM X%

77 APUOMETHMECKAR ZALLALAALLL

1110 IF C<@ THEW LET B=B+80+INT(RND(1)%10)

1120 FOR 1=1 T0 4

113@ PRINT STR(<(A*I%¥C+B); : REM PRINT “ ";A%IxC+B;
1140 NEXT I

1150 LET Xx=STR=(A*Ix*C+B)

1160 FRINT

1172 RETURN

1300 KEM ZZ/%4%%% BYKBEHHAR APWOMETWYECKAR %X/Z
1310 FOR I=N TO t+6

1320 LET W=AxCxI+B

1330 LET W=W+S-26*INT(W/26)

1340 PRINT ~ ";CHR=(M);

1350 NEXT I

1360 LET W=AxCxI+E

1370 LET W=W+5-26%INT(W/26)

1380 LET Xx=CHR*(W)

1390 PRINT

1400 RETURN

1500 REM AALLALLALLLY TEOMETPAMECKAR LALLLLALLL

1510 LET W=1 Ha HexoTOpBIX KOMIbIOTEpPAX
1520 LET N=N+2 nepen H NOCHE 9HCAA [AETCH
1530 FOR 1=1 TO 4 npoben. Ecnu na Bamedi Mamm-

1540 LET W=WxN
1550 PRINT STRx(W+A) ; = REM PRINT “ ";W+A;

He 3TO HE NpeAYCMOTPEHO, TO

1560 NEXT I fonee XpacHBOE NpPEACTABJICHHE
1570 LET Xn=STRM(W¥N+A) MOXHO MONYYHTh NPH MOMOMIH
1580 FRINT koMauasl PRINT, cneayromeit
1570 RETURN 3a REM.

1700 REM ZAXLLYL OMBOHAMMW XAXLLLLL

1710 PRINT STR=x(B);STR=(A); = REM PRINT ” ":B;” ":A;

1720 PRINT STRR(B+A);STRX(B+2¥A); : REM FRINT “ ";B+A;" ";B+2xA;

1730 PRINT STR=(2xB+3%A); STR=(3#B+5%A) sREM FRINT ° “;2#B+3%As” “;3%B+5#A
1740 LET X==STRX(SxB+8%A)

1750 RETURN

1900 REM Z4/L%L SAKTOPUAMM LALLALL

1910 LET W=A

1920 PRINT STR=(W+C); = REM PRINT * ":WeC;
1930 FOR I=1 T0 4

Kommentapun (REM) MoxHO

1940 LET W=uxI 671aronoNy4HO OMYCTHTD.
1950 PRINT STR=(W+C); = REM FRINT ° “:W+C;
19460 NEXT 1

3-159
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197@ FRINT

1980 LET Xu=8TR=(S*W+C)

1996 RETURN

2100 REM % EBYKEEHHO-YUCACOBAA AFUOMETWMECKAA 7%

2110 FOR I=N TO N+6

2120 LET W=AxCxI+E

2130 LET W=UHS-26%INT(W/26)

2140 LET Y==" "+CHR=(W)

2156 IF 2#INT(1/2)=1 THEN LET Y==STR=(W-5+1) 3 REM Ya=" "+STR=(W-5+1)
2140 PRINT Y=;

2170 NEXT I

2180 LET W=AxCxI+E

2190 LET W=W+E5-26%INT(W/26)

2200 LET Xe=CHRx(W)

2210 IF 2#INT(I/2)=1 THEN LET X==STR=(W-5+1)

2220 PRINT

2230 RETURN

2300 REM ZZ%%%4 RBE AFVOMETWMECKWE XAXAAAALAL

2310 LET W=BO+INT(RND(1)%10)

2329 FOR I=1 T0 6

2330 FRINT STR=(MW); : REM FRINT " “;W;

2340 LET W=W+CxA

2350 LET C=-C

2360 LEI a=A+B+1

2370 NEXT I

2380 PRINT

2390 LET X==STR= (W)

2400 RETURN

2500 REM 7/4%7 BO3FACTADHAA APUOMETWMECKAR X/

25190 LET W=85+INT(RND(1)%10@)
2520 LET [=1

2530 IF RND(1)<.S5 THEN LET D=-1
2540 FOR I=1 TO 6

2556 FRINT STR=(W); : REM PRINT
2560 LET W=W+CxA

2570 LET C=CxD

2580 LET A=A+I

2590 NEXT I

2600 FRINT

2610 LET X#=STR=(W) HOHOJ‘[HHTCJIBHHC 3aMCUYaHHA CM. B‘
2620 RETURN NPHIOXECHHH. '

sWs
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BBepx Aa BHU3, BOKpYT Ja OKOJIO

O ¢yskusx, rpadpukax ¥ NOJAPHBIX KOOPIHHATaX

IMnomames A xpyra pamuyca R ompemensiercd mo ¢opmyne A =
= PI*R*R. KaxiaoMy 3HaueHHI0 R COOTBETCTBYET HEKOTODOE 3HAYECHHE
A. MbI roBopuM, ut0 A ecTh iyHKyua apryMenta R.

BeposaTHO, BBl y)Ke BCTpedYallH BbIpaXKCHHME BHAQ

Y = X*X, Y = SIN(X), Y = SQR(X), Y = SQR(X*X + 2), ... .

Bce 310 npuMeps! ¢hyHknuii. B kaxaoM ciaydae Y ectb ¢pyukmua ot X. Bo-
IATCA 3HAUCHHE X M HA BbIXOJE NMONy4YaeTcA 3HaueHne Y. 3aMETHM, YTO I
HEKOTODBIX yHKIMit He Bce 3HaueHHa X MOXHO BBOAMTH. Hampumep, mns
byskmun SQR(X) Henb3s BBOAMTBH OTPHIATENbHBIC YHCIA.

AbGcomoTHO Ge3pa3nuano, Kakue OykBBI HCIOMB30BaTh A 0003Hade-
HAs GyHKuEn M aprymenTa. Tak, kaXAas M3 NpHBEJCHHBIX HIDKE 3amHced

B=A%A W =UxU, Y = X*X

COOTBETCTBYET ONHOM H ToO# Xe¢ (YHKUMH BO3BeleHHA 4HCIIa B KBajapar.
Kak npasuno, ucnoms3yioT Oykeel Y u X,

Tpencrapnenne byuxkuun B BHAe GOpMyLI caMO Mo cebe He OdYEeHDb HII-
moctpatusHo. HanpumMep, BoT dyHkima Y = X#* X *SIN(1/X). Yro MOX-
HO CKa3aTh O ee NOBeZieHHH npH Ooblumx 3navenuax X? A npu Manbix X?
«JIyvuise ooun pa3 yBHAETH, YEM CTO Pa3 YCHABIILATHY», OITOMY IUIA JIydile-
ro moHHMaHus GYHKUME MBI 9acTO PHCYeM «KapTHHKY» — rpaduk ¢ymk-
LIHH.

I'pabuxu ¥ xoopauMHaTh. TOYKY Ha MNOCKOCTH (WIHM Ha 3KpaHE IMc-
IJies Ballero KOMIbIOTepa) OObIMHO NpeAcTaBndAloT mapoit uucen (X, Y).
Ora mapa O3Ha4YaeT pacCTOsAHHE Bamiel TOYKH OT HeKHMX oceil. Uucno X 3a-
JaeT PACCTOAHHE MO FOPH3OHTANH, 3 Y — IO BEPTHKAIH. PaccToAnue mo ro-
PH3OHTAIH NPHHATO OTCYMTHIBATH CJIEBa HANPABO, a IO BEPTHKAJIH — CHH3Y
BBEpX. B IpPOTHBOMOJIOXKHBIX HANPaBICHHAX OTKIAHbIBAIOTCA OTPHIATENb-
Hble 3HAYeHuA (CM. PHCYHOK).
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4t
3t
2r ’(1’.2)
1 -
-4 -3 -2 -1 O 1 2 3 4
-1}
«(-3,-2) -2
-3t
-4l

IMapa (X, Y) Ha3bIBaeTCsd OekapmosbiMil KOOPOUHAMAMU, WK RPOCTO
xoopounamamu Toukd. CBoe Ha3BaHME 3TH KOOPIHHATHI TIOJYUHIIH 1O MMeE-
HH ¢paHuy3ckoro Matematnka Pene Hekapta (1596—1650) («A mMbicmo,
3HA4YHT, Sl CYHIECTBYIO», — €r0 BBICKa3bIBAHHE), KOMY MBI 0O0si3aHBI 3THM
METOAOM ONHCAHUA MECTOHAXOXICHHS TOYKH.

IMocTpouth epagux GyRKuMH — 3TO 3IHAUMT: IS KAXKHAOTO 3HaueHus X
M3 HEKoil 3adaHHOM o0nacTH onpedenieHHsi BBIYHCIHTBL COOTBETCTBYIOLLCE
3HaueHHEe Y H NOCTPOHTH TOUKY ¢ koopauHaTaMH (X, Y). Ha pHcyHke noka-
3aH rpabuk bynkmau Y = X=X,

HoBonbHo uHTepecHO BedeT ceO dyHkmms Y = X #* X SIN(1/X). Hu-
e OpeacTaBiieH ee rpaduk VA 4eThIpeX pa3jiMuHbIX obnactell ompemene-
Hua. Ecnu BBl mocTpoure rpaduk mns 3HaueHHH X, 3aKIMIOYEHHBIX MeEXay
—10 u 10, TOo OH OyOeT OUYE€Hb MOXO0XX HA MPAMYIO, IPOBEAECHHYIO MO JIMHEH-
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ke (cM. mepsbiit kagp). Oauaxo BOmM3d 0 co3maercs Takoe BhHeYaT/IEHME,
UTO JIHHeHKa clierka cMecTwnack. Ho kak pa3 B 3TOM MecTe MPORCXOIMUT He-
4YTO HHTepecHoe. Ha cnenmyroumieM Kaape COeNaHO yBeJIMYEHHE M IOCTPOEH
rpaduk ans X Mexxay —1 u 1. 3aech yxe HauMHaeT NPOSCHATBLCA, YTO MPO-
HCXonuT B okpecTHOCTH X = 0. JlanmbHelinee yBelHueHHe AAIOT Kafapel 3 H
4, Ha KOTOpBIX MOKAa3aHbI COOTBETCTBEHHO obnacty or —0.1 mo 0.1 u ot
—0.025 mo 0.025.

Kaap 1 Kaap 2

Kaap 3 Kanp 4

Ilouemy npu OGonbimx 3HadeHuAX X rpaduk oyHkuuH X*X»
*SIN(1/X) BBIMAZHT MO4TH Kak Npamas? UTobbl OTBETHTH HA 3TOT BO-
npoc, npeacrasumM Hamry ¢yakimmio B BHIe X * SIN(1/X)/(1/X) u 0603naaumM
1/X 6ykso#t U. Tenepn, Mbi uMeeM Heno ¢ dyaxkumeit X* SIN(U)/U, u npu
6onsmmx X semunna 1/X (amm U) Mana. BcnoMHEM, YTO mpH MajbiX 3Ha-
yeHHAX U 3mauemme SIN(U)/U npubmusuresbHo paBHo 1, - Tak uTo
X*SIN(U)/U npubnusnrensuo paHo X. Takum o6pasom, npu Gonpomx
3HaYeHuAX X nosnydaeM (npubimsutenbHo) rpaduk Y = X, T. e. mpaMmyio
JIHHMIO,

Ecmi BbI B3rnsHeTe HA rpadHky /i MaIbIX 3HadeHuit X, To 3aMeTUTe
HHTEPECHYI0 0cOOcHHOCTL (JTydmne mpHIypuThcs!). CaMble BepXHHE TOYKH
rpabuka BpicTpamBalOoTcd B JMHHIO X#* X, caMble HH)XHHE —B JIHHHIO
—X#*X, a pech ocTanmbHON rpadMK NMyILCHPYET BBEPX-BHA3 MEXAY 3THMM
KPMBBIMH, [leno B TOM, YTO NPHOMMKaACh K HYHO, X MPOXOOHT 4Yepe3 TOY-
ku —1/P1, —1/(2P1), —1/(3P1) u 1. aA. B 3THX Toukax SIN(1/X) npHHHMa-
eT 3HavueHHs =+ 1, a dynxmus X#* X#SIN(1/X) —m6o X* X, nubo —X*X.
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Ilpu moMowu cBOero xoMIbLIOTEPa Bbl CMOXxeTe BechbMa 3dbdexTHBHO
pHCOBaTh rpadHkd pyHxumii. Bonee TOro, KOMIbIOTEP HNOMOXET BaM «Xak
yepe3 JIyHmy» MOCMOTpDETh Ha JI00yI0 HHTEpeCYollyl0 Bac 4acTh rpadmka,
€CNTU Bbl XOTHTE y3HaTh O yHkiuH Gonbuwe. [Jaxe rpadHkH, MOCTPOCHHbIC
OpH NMoMolIH KoMnbioTepa ZX 81, o6HapyXHBalOT yOHBHTE/ILHBIC BEIlH.

Boopyxuemuce nporpammoit ITIOCTPOEHUE T'PAG®HUKOB, sBHl
CMOXe€TEe H3yuaTh rpaduku (yHKuMM mpu kakux yromHo 3HadeHmsax X. Bac
MOX€ET 3aHHTEpecOBaTh «riobabHbIN BHA» rpaduka, T. €. JOCTaTOUHO 00-
IHMpHas o6nacTh ero onpeleficHAs, HIH K¢ Bbl 3aXOTHTe HCCIEOOBATH MO-
BeACHHE TpadHka «JIOKaJbHO», T. €. B HEKOTOpO#H y3Koit ofimacTH 3Haue-
uuit X.

Bo3MoxHocTH BeiicHka Ha pa3HbIX MAlllHHAX pa3iMyHble, Tak 4TO Ha-
nucates oSyl mporpaMMy NpeAcCTaBIAeTcA 4pe3BblYaltHO 3aTpPYIHHTENb-
HBIM. A KOrga Hefi0o JOXOOWT OO COCTABJICHHS MPOrpaMMbl MOCTPOSHUA Ipa-
($HKOB, NOJI0XKeHHE CTAHOBHTCA NPOCTO mnadeBupiM. Ha HEKOTOpBIX MHKPO-
KOMMNbIOTEPaX HMEITCA TakHe KomMaHnabl, kKak PLOT u DRAW, Torma Kak
Ha MHOTHMX MalllWHaX OHH OTCYTCTByIOT. Ha mocnennmx rpadmuku cTpoaTcs
nocpeactBoM POKE, u cnoco6, nmpd moMomu KOTOPOro 3To0 Aenaercd, 3a-
BHCHT HCKJIIOYHTENLHO OT Mapkm Mammubl. Ilporpamma INTOCTPOEHME
I'PA®HKOB 6bina manucana TakeM o6pa3oM, 4roObl ee MOxHO Obino
APHCIOCOOHTHL ANIA BaWiero MNEPCOHAMBHOr0 KOMIBIOTEPaA.

IlepBoe, uTo Hamo caenarh, —3TO ONPEHCNHTL pa3pelIalomylo CHO-
coOHOCTB Bamiero 3kpaHa B TEpMHHAX 3JIEMEHTOB H300pa)keHMA WIH TOUEK,
KOTOpBIe MOXHO GynmeT mocrponTs. Hanpumep, Mamuna ZX 81 umMeer pas-
pewiaromlyro cnocobHocTh 64 3nmeMenTa H300paXKeHHA MO rOPH3OHTANH U 44
M0 BEPTHKAAW, TOrAa Kak 3kpaH ZX Spectrum HMeeT pa3peHIalomyIo Cilo-
cobHOCTB 256 X 176. DTH uncna, yMeHbmeHHbIe HA | WiH HA 2, 0603HAYa-
I0TCA B MPOrpaMMe MOCTPOEHHsI FPadHKOB COOTBETCTBEHHO CHMBOJIamMH SX
u SY (cM. pHcyHOK).

Y1061 BaM npome Guino agantuposaTh nporpammy [TIOCTPOEHUE
I'PA®HUKOB ana samieit MaliuHLi, B KHHTY BKJIIOYeHbI IBa HNONOJIBHTENb-
vbiX JHcTHHra. SINCLAIR GRAPH PLOTTING npeoHa3suavaeTcs i Wi-
mocTpaumu# Toro, kKak npucrnocoburs [IOCTPOEHUE T'PAGHKOB k Mma-
IUMHE, B KOTOpOH mpenycMoTpena komanaa PLOT. IMporpamma VIC 20
GRAPH PLOTTING nemoHcTpHpYyeT, Kak mpHcniocobuts [TIOCTPOEHHUE
IF'PA®HUKOB x maumue, B Beiicuke xoTopo#t orcyTcTByeT Komanna PLOT.
HononHATeNbHBIE PA3BACHEHHS MOXHO HAlTH B MPHJIOKECHHH.
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e —
sY 5 j PLOT U,V

I

l\/

|

|

PLOT 0,0 R
s -

10 REM 360096 36 96 2636 220036 0606 203600 06 20 36 306
20 REM * *
30 REM * MOCTFOEHUE TFAOUKOR *
49 REM * *
50 REM [T213 22T R TR TS TS 1S
60 REM
70 REM
100 REM LZLLAALLALLL HAMARBHAR YCTAHOBKA LALLLLLLLLLLLLLLLLLLLLLLLKLLY,
110 LET CSx=CHR=x(147) : REM KOA O4YUCTKW 3KFAHA
120 LET 5X=176 : REM FA3MEF 3JKFAHA N0 FOPU3CHTARU
130 LET SY=140 : REM FA3JMEF 3KFAHA N0 BEPTUKAM
140 LET HY=SY/2
150 FRINT C5% : REM OYUCTHTL IKPAH SX u SY obosuaualor kommde-
160 PRINT ~ MOCTFOEHUE CRAGUKOR™ CTBO TOYEK, KOTOpPOE€ MOXHO
170 FRINT H306pa3uTh HA JKpaHe. YKaxH-
186 FRINT "1.Y = X®X¥SIN(1/X)" Te IHaYECHHA, COOTBETCTBYIOMIME
170 PRINT
200 FRINT “2.Y = X¥SIN(1/X)" BAIEMY SKpaHy.
210 FRINT
220 FRINT “3.Y = SQR(X*X+2)"
230 FRINT
240 FRINT "4.Y = COS(X*EXP(-X/5))"
250 FRINT
260 FRINT "S.Y = &+2%X#X-XuX#X%X"
270 FRINT
289 PRINT “YKAXWTE HOMEF”
29@ PRINT “YFABHEHWA™:
308 INFUT N
310 IF N=1 THER DEF FNA(X)=X*X*¥SIN(1/X)
320 IF N=2 THEN DEF FNA(X)=X%SIN(1/X)
330 IF N=3 THEN DEF FNA(X)=SOR({X%X+2)

340

IF N=4 THEN DEF FNA(X)=COS(X*EXF(-X/S)}



150
340
370
180
390
400
410
420
430
440
450
460
560
510
520
530
540
550
560
570
580
590
600
610
620
630
700
710
720,
730
740
750
760
770
780
790
800
81e
820
830
840
850
860
870
880
890
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IF N=5 THEN DEF FNA(X)=6+2#X#X-X#X#X%X

FRINT

PRINT “OBAACTL W3MEHEHMA X~

PRINT

PRINT "HAMMEHbUEE 3HAMEHME" s

INFUT A

PRINT

FRINT “HAWEORLMEE 3HAYEHWE™;

INFUT B

PRINT

IF A)=B THEN PRINT “ONMEKA — TONFOBYWTE EME”

IF A)=B THEN GOTO 340

REM LUALLAALYL BUMACREHVE OBRACTY SHAMEWWA Y LALLALLLALLLLLLLLLLL,

FRINT “BMYWCAEHWE OFAACTH 3HAYEHWH Y™

LET C=(B-AR)/10@

LET M=1.0€-30 Beluncnsercs o6nacth 3paveHul
FOR X=A TO B STEP C Y (npubnmmnresbro). 3atem
IF X=0 THEN GOTO 580 BeIGHpacTcA Takoit MacmTab,

LEI Y=AEBS(FNA(X))
IF HCY THEN LET HeY 9TOOBI 3KpaH GbUI 3aMOJHEH lie-
JIHKOM.

NEXT X

FRINT “r'OTOB K ROCTFOEHWE PAOWKOB”
FOR I=1 TO 1000

NEXT 1

PRINT CS= : REM OYWCTWTL 3KPAH
GOSUB 1010 : REM NIORMOTOBMTL 3KFAH, ECAW HYXHO
REM LUALALALSLALAALS NOCTFOERVE PAOUKOR AXALALALLLLLLLLLLLL LIS,
LET C=C/10 : REM MORPOBYWTE C/S Va4 C/20
FOR X=A TO B STEP C 3meck MPOHCXOIDMT HEMOCPEACT-
IF X=0 THEN GOTO 790 BeHHO mocrpoense (PLOT).
oo oo Jeaeres 2 o
| = »* - |
ol
LET UoHY+HY*Y/H urobpl  yOemHThCA, 4TO 6YAyT

MOCTPOCHB TOJBKO HeobGxomu-

IF V<@ OR V)SY THEN GOTO 799
GOSUB 1110 : REM FLOT U,V Mbi¢ TOYKH.
NEXT X

REM AALAALLALALL Y OKOHYAHWE Vi NOBTOPERME XAXALALALLLLLLLLILLL

GET Gx = REM LET GH=INKEYX

IF G=="" THEN GOTO 819

GOSUB 1210 : REM BOCCTAHOBWTL 3KFAH, ECAM HYXHO
PRINT CSx : REM OMWUCTHTb 3KPAH

PRINT * MOBTOFWTL? Y WA N

GET B= ¢ REM LET Gu=INKEYX

IF GX(>“Y” AND Gx¢)"N" THEN GOTQO 860

IF Gr="Y" THEN GOTO 150

END : REM STOF

1000 REM ZAALLLRLALLLAALLL LY, NOATOTOBKA 3KPAHA LALLLALLLLLLLLLLLLLLLLLLL LT,
1010 REM RETURN

1100 REM XAXAALAZZALY NOCTPOEHWE MPAOMKOB NPY NTOMOWM POKE XAXZAAALALLALLLL
1110 RETURN

1200 REM ZALALLLLLLLALA LS LY BOCCTAHOBREHME 3IKPAHA AAALLLLLLLLLLLLLLLLLLL AL,
1216 RETURN

CHagana ucopobylite mporpammy Ha ¢GyHkuum X * X *SIN(1/X). 3a-

TEM MO3KCHEPHUMEHTHPYHTE ¢ APYrHMH OyHkumsamu, Moxet 6bITh, BaM 3a-
X09EeTCA BKJIIOYHTH B NPOrpaMMy Takue GYHKLHH:

Y
Y

COS(X * EXP(— X/5)) # SIN(X),
SIN(X/LN(ABS(X) + 1.1)).

SQR(X*X + 2)*SIN(X), Y
X*SIN(1/X)*SIN(1/X), Y
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ROCTFOEHUE FASUKOE

X%X%SIN(1/X)

X%SINC1/X)

SQAR(X%X+2)

COS(X*EXP(-X/5))

&

g

=
n

2% X% X=X % XRX%X

o

.

-
L]

YKAXUTE HOMEFP
YPARHEHWA® 1

OENA&CTb W3MEHEHWA X

HAWMEHBUEE 3HAYEHWE? -0.1
HAUEOMLWEE 3HAYEHWE?  o.1

ELMUCAEHUE OFRACTU 3HAYEHWH Y

10 REM 3836 3096 2 I D N
20 REM * SINCLAIR ¥
30 REM * GRAFH PLOTTING x
40 REM * *
50 REM 330923 3 3D M
60 REM

100 REM LALALLALALLLLLLLLLLLY SETTING UP SHXULLLLLELLL AL LLLL ALY,
120 LET SX=62
136 LET SY=42

};g EE; Hy=sY72 SX n SY o6o3naualoT KomHye-
160 FRINT “  GRAPH FLOTTING” CTBO TOWEK, KOTOPOE MOXHO

170 FRINT H306pa3HTb Ha 3KpaHe. YEaxH-



180
190
200
210
220
230
240
250
260
270
280
290
k{7
305
310
32e
330
340
3se
3é0
370
380
390
400
405
410
420
430
435
440
4350
460
500
510
520
530
535
540
S50
560
570
580
585
59@
600
610
620

700
710
720
730
740
750
7460
770
780
790
600
g1e
aze
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PRINT “1.Y = X*X¥SIN(1/%)" Te coorBeTCIBYIOWmE BalmeMy
PRINT

PRINT "2.Y = XASINC1/X)" oy SHATCRHA. Ana ZX Spe-
PRINT rum 3TO SX = 255,
FRINT “3.Y = SRR(X¥X+2)” SY = 175.

PRINT

FRINT “4.Y = COSCX¥EXF(-X/5))"

PRINT

PRINT "5.Y = &+2RXEX-XNXaX%X"

PRINT

PRINT "TYFE IN THE NUMEER OF ”

PRINT "THE EQUATION "3

INFUT N

FRINT N

IF N=1 THEN LET Ax="X¥X¥SIN(1/X)"

IF N=2 THEN LET A=="X*¥SIN(1/X»"

IF N=3 THEN LET A=="SQR(XxX+2)"

IF N=4 THEN LET A=="COS(XMEXP(-%/5))"
IF N=5 THEN LET Ax="4+2%XuX-X#XxX#X"
FRINT

PRINT "VALUES OF X FOR FLOT”

PRINT

PRINT “LOMEST VALUE “;

INPUT A

PRINT A

PRINT

PRINT "HIGHEST VALUE “;

INFUT B

FRINT B

PRINT

IF A)=E THEN PRINT "ERROR - TRY AGAIN”
IF A)=F THEN GOTO 340

REM AALLALLLALLIRA ALY, CALCULATING RANGE OF Y AAXLALLLLLLLLLLY

FRINT “"CALCULATING RANGE OF Y”

LET C=(B-A)/10%

LET ¥~1.0E-30 BrigHcnseTca 06/acTh 3HaYeHHI
REM FAST FOR ZX8t Y (npubmmsutemHO). 3aTeM
FOR §=A 0 B 'STEF'L_C BbIOHpaeTca Takol Macmrab,
IE 18 g soT0 0 o sepan G samomen e

IF M{Y THEN LET M=Y
NEXT X
REM SLOW FOR Zx81

FRINT “REALY FOR FLOTTING”

FOR I=1 TO 100

NEXT I

CLs

REM AALLIALLLAIIAALRLLAELIL CLOTTING AASLLRLLLLIRLLILASLLLISLISSSLALLLL L,
LET C=C/10 : REM TRY C/S OR C/20

FOR X=A TO B STEF C 3neck MPOHCXOAMT HENOCPEACT-
IF X=0 THEN _BOTD 790 BEHHO mocTpoeHHe (PLOT).
tgl ;;EQt:QTA)/(B—A) Tlposepka nemaeres ana Toro,
LET V=HY+HY*Y/M 10661 y6emnthes, uto Syayr
IF V¥ OR V)SY THEN GOTO 790 NOCTPOEHB! TOMBKO HEOGXOMH-
FLOT U,V MBbl€é TOYKH.

NEXT X

REM ZASAALALSLLLLLL L. ENDING AND ANOTHER BO LALLLLLLLRILLLLLLRIALLLLLLL
LET G==INKEYX

IF Gx="" THEN GOTO 81¢
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850 FRINT " ANOTHER GO? Y OR N”

860 LET Gx=INKEYx

870 IF Gr(>"Y" AND G=()>“N" THEN GOTO 860
880 -If G=="Y" THEN GOTO 150

879 STOF

10 REM FEEI I I 20 2
20 REM * VIC 20 *
39 REM * GRAPH PLOTTING *
40 REM * *
50 REM I3 I3 I 2 NN
6@ REM

100 REM AAAAALLLALLLLL ALY SETTING UP AALLLLLLLLLIALLLLLLISLLL LIS A,
110 LET CS%=CHR={147) : REM CODE FOR CLEAR SCREEN
120 LET SX=176 : REM SCREEN SIZE HORIZ

130 LET SY=140 : REM SCREEN SIZE VERT SX n SY o6osnauaror Kosmve-
140 LET HY=SY/2 CTBO TOYEK, KOTOpPOE¢ MOXKHO
145 GOSUR 1310 : REM EXTRA SETTINGS H300pasHTh Ha 3KpaHe. YKakH-
150 FRINT CS» T€ COOTBETCTBYIOLLHE BallleMy
160 FRINT ° GRAFH FLOTTING” KpaHy 3HaueHHs,

170 FRINT -

180 FRINT "1.Y = X*X*¥SIN(1/X)

199 FRINT

200 FRINT "2,Y = X*SIN(1/X)”

210 FRINT

220 PRINT "3.Y = SOQR(X*X+2)"

230 PRINT

240 FRINT "4.Y = COS(X*EXF(-X/5)"

250 FRINT

260 PRINT “S.Y = &+2%X®X-X#XxX%X"

270 PRINT

280 FRINT "TYFE IN THE NUMBER OF"

290 FRINT “THE EQUATION";

300 INFUT N

310 IF N=1 THEN DEF FNA(X)=X®X*SIN(1/X)
320 IF N=2 THEN DEF FNACOX)=X®SINC(1/X)

330 IF N=3 THEN DEF FNA(X)=SOR(X*X+2)

340 IF N=4 THEN DEF FNA(X)=COS(X*EXF(-X/5))
350 IF N=5 THEN DEF FNA(X)=6+28X#X-X%#X#X%X
360 FRINT

370 FRINT “VALUES OF X FOR FLOT”

380 PRINT

390 PRINT “LOWEST VALUE™;

400 INPUT A

410 PRINT

429 FRINT "HIGHEST VALUE":

430 INPUT R

440 PRINT

450 IF A)=B THEN FRINT "ERROR - TRY AGAIN”
440 IF A>=B TNEN GOTO 360

500 REM LAAALALALAAKALLLLS CALCULATING RANGE OF Y UALLULLLLLLLLLLLLLLLLLL,
510 FRINT "CALCULATING RANGE OF Y~

520 LET S=(B-A)/100

530 LET ¥=1.@E-30

546 FOR X=4 TO B STEP C BoiuHcnseTcs o6macTh 3HaueHHi
556 IF X=0 THEN GOTO 580 Y (opuGm3nTensuo). 3aTeM
560 LET Y=AES(FNA(X)) BbIOHpaeTcsl Takolf MacmTab,
576 IF MY THEN LET M=Y 41068l 3KpaH ObLI 3amoJIHEH me-

580 NEXT X SHKOM.
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570 FRINT “READY FOR FLOTTING™

40@ FOR I=1 TO 1000

416 NEXT 1

620 FRINT CS=

630 GUSUB 1010 : REM FREFARE SCREEN

700 REW LUAKKAASKLLLALLARAIASA FLOTTING LALLI AL R AL ISR G R AT ST SAA L DA ADR 5,
718 LET C=C/1@ : REM TRY C/5 OR C/20

720 FOR X=A T0 E STEP C 3peck NPOMCXOAMT HENMOCDENICT-
732 IF X=6 THEN GUTO 790 we (PLOT)
746 LET Y=FNA(X) BEHHO HOCTPOCH : .
750 LET U=BX%(X-A)/(B-A) IIposepka nenacTcs AJA TOTO,
760 LET V=HY+HY#Y/ M uTob6H yOemuThCA, 4TO OymyT
770 IF W@ OR VYSY THEN GOTO 790 OCTPOEHBl TOJBKO -HEOGXOMH-
786 GOSUE 1110 : REM FLOT U,V MBI€E TOUKH.

799 HEXT X .

80O KEM /UAALKANLALLALLALAYS ENDING SND ANGTHER GO AVIAAALLALAKL AL L AAALGAL A
S10 GET G= : REM LET Gr=INKEYx

820 IF Gs="" THEN GOTO &1@

830 GOSUE 1219 : REM RESTORE SCREEN

84¢ FRINT CS«

850 FRINT * ANOTHER GD? Y OR N

860 BET 6= : REM LET Gu=INKEYs

876 IF G5<{7"Y" AND Gs()"N* THEN 6OTO 84@

880 IF Ge="Y" THEN GOTO 150

896 END : REM STOR

1608 REN Y 77 FREFARE WI-RES SCREEN LUAKLLLAALSLA LR RS n L,

191¢ KOKE 268&%,RBIL2:FOKE 38847, (PEEK(36867) ANDL 128) OF 21

1929 FOR I=RR TO SS:FOKE 1,0:NEXT I

1020 FOR I=0 TO Z15:FCKE FheI, [-32%Q:FOKF. QR+Y1,22NEXT I

1040 RETURN

13100 RE¥ OCIRXLAL AR LLRLLS S wLOT WTh BORE LR NAR A LLLLLCLALLLAL LT LLL L
1119 V=57V

1120 J=INTCLLRY

{13¢ L=INT)-8xD Ucnoms3yitre COOTBETCTBYIO-
1146 [=INT V/1&) myo  BaleMy  KOMNBIOTEPY
1156 b= [NT(V-16%D) xomauny POKE.

3 WofE i TRIS2+ 1Ak
1170 FOKE W, FEER{WY OR 2P(7-1)

1269 VEM ALAL:
FER FORNE 36
£ TURN

20 RTE 200 SETVINGS LYv AN ARG i L LA AL L i h v
S5D@+NRITRG =3B 4LAG IR 2

YOA2THEN PRINT “PROGFAM ARNRTEN - SFF APEFRBTX " 2EN

G ISRIEBPEEK (35052 sRA=FREFK (RARA T

4@ FE TURN

IMonApHble KOOpAHHATHI. OGBLIMHO TOYKH Ha IUIOCKOCTH NpeACTaBliA-
JOT MX NEeKapTOBBIMH KoopanHaTamu. Ho ecTb u Apyroii cmocof ompenene-
HHSA PACIOJIOKEHHS TOYEK HA MIIOCKOCTH — 3a0aHHE NOAAPHBIX KOOPOUHam.

(R,2)
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B 3TOM ciyuyae uMeeTcsi €eAMHCTBEHHAA OCh H HEKasd TOUKa Ha Heil, Ha3biBae-
Man nomocoM. JIo6ylo Todky Ha MIIOCKOCTH Teneph MOXHO ONpEHEHTHL
napoit wucen (R, Z), rae R —paccTosinne oT momoca U Z — yroj Mexay
OCBIO K IPAMOM, COSOMHAIOMIEH MOMIOC H HaHHYIO TOUYKY (Yroy M3MeHseTcs
B Hanpas/JieHHM NPOTHB 4acOBOi CTPENKH OT OCH).

Vno6Ho cauTath, 9TO R H Z MOryT ObITh OTPHIATEILHBIMH. B 3TOM
cilyyae yriibl H OTPe3KH OTKJIAAbIBAIOTCA B HANPABIIEHHAX, MPOTHBONONOXK-
HbIX NpHHATHIM. HampuMep, creayioinde mapbl 3a4al0T OOHY H TY XKe
TOUKY:

(2,P1/2), (2,-3*Pl/2), (—2,-Pl/2).

IMonsipHble XOOpAMHATHI MYenbl. MeoOHOCHbIE MYENbl HCIOAL3YIOT MO-
NApHbIE KOODAHMHATHI Iin oOMeHa uHpopMmamdeii 06 HCTOYHHKAX ITHILM.
Haiina HOBBIA HCTOYHHK NHIH (LUBETOYHYIO KIymOy), mMena-pa3seavHia
BO3BpaIaeTCA B yieif, MPHHOCHT OOpa3uHK HaUAEHHOMN MHIK M HCIONHAET
TaHell, Ha sA3bIke KOTOPOTO paccKa3biBaeT, rae HaxoauTca Kinymba. Tauen
COCTOHT B TOM, 9TO IM9eJia, MOKauYHBasACh ¢ 60Ky Ha 60K, mpoYepuyuBaeT mps-
MYIO H 3aT€M, OMHCAB IUIABHYIO KDHMBYIO, BO3BpalliaeTCs B HAYaJbHYIO TOY-
Ky. Y9acTOK OpSMO MOBTODAETCA, HO HAa 3TOT pa3 OHAa BO3Bpallaercs o
KDMBOI B IPDYTrOM HampaBJIicHHH. BeCh mpolLiecC MOBTOPAETCH HECKOJIBKO pa3.
Jomua oTpe3ka NpAMOIf YKa3bIBa€T PAacCTOSHME IO LBETOYHON KiIyMOBI, a
HaMpapBJieHHe 3TOi NpPAMON — HANpaBlieHWe, B KOTOPOM Hamo jeTeTh. Ta-
KaM o6pa3oM n4esna-pa3Beqduua coobmaeT OPYrMM M4esiaM MOJIPHBIE KO-
OpPAMHATHI HOBOTO MCTOWHMKA IIHLLM.

\\
~
- 4
o
//

e
-

R

-
Epiet

f”
S
-
~

I'papuxy B nonsipusix koopaunatax. OYHKIHH, B KOTOPBLIX HCIOIb3Y-
IOTCA TOJMPHBIE KOODOMHATHI, 6yAeM HA3bIBaTh (HYHKYUAMU 6 NOAIPHBIX



xoopounamax. Hanpumep, R = SIN(Z) — GyHKuMA B OOJAPHBIX KOOPIAMHA-
Tax. 3mech O KaXXOOro 3HaueHHs Z M3 HEKOTOpo# 3amaHHO# oOnact
CTPOHUTCA TOYKA ¢ HOJAPHBIMH KoopauHatamd (R, Z). YToGsl YIPOCTHTH
MOCTpOeHue, oOpaTHMCs CHOBA K HEKapTOBBLIM KoopauHatam. Touka (R, Z)
B NOJNAPHBIX KOOpPAMHATax —3TO TO Xe camMoe uto Touka (R#*COS(Z),
R * SIN(Z)) B mexapToBBIX KOOpOMHATaX, H HMEHHO eée MBI cTpouM. ['padnx
¢yuxkuun R = SIN(Z) B HONApHBIX KOOPAMHATAX COBCEM HE MOXOX HA Ipa-
¢ux ¢pyaxkipm Y = SIN(X) B nexapToBbIx KoopauHaTax. Ilepsblit rpaduk —
3TO OKPYXHOCTb.

IMpn noMoLH NMONAPHLIX KOOPAHHAT OYEHbL MPOCTO MpeACTaBIAOTCA

BBEPX 1A BHHU3, BOKPYT 1A OKOJIO

MHOTHE KpacHBbie KpHBbic. BOT HECKONbKO NpPHMEpOB:

=1

~ =
nn

Z/4

ARRIIAR
n

HexoTopble U3 3THX rpadukoB B NOMAPHBIX KOOPAMHATAX H300paXke-

Hbl Ha DMCYHKax.

SIN(2*2)
SIN(7#*2)

1 + 2#COS(Z)
=1 + COS(Z)

1 + SINQ#*Z)
1 + 2*COS(2#*Z) mnerembHOe cUCIUICHHE

OKDPY>XXHOCTh
qeThIPEXJIENEeCTKOBasA po3a
CEeMUJIENIECTKOBAs po3a
yimutka ITackans
Kapauonna

CIIHpaJIb

ABYXJieMECTKOBas po3a

R=1+SIN(2%2)

Ra21+C0s(2)
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R=1+2%C08(2%2) R=1+2%C08(2Z)

INporpamma TPAGUKHU B TTOJIAPHBIX KOOPOUHATAX npen-
cTasiaomas coboit Hekoe BHAOH3IMeHeHHe mporpammel TIOCTPOEHHE
TPA®UKOB, mo3BoiseT cTpOMTh rpaduku GyHKUHI B NOJAPHBIX KOOPIH-
Harax. UMeercs OnOMHOTEKa H3 HECKONBKHX (QYHKUMII B MOJAPHBIX KOOPIH-
HaTax, ¢ KOTOPbIMH BBl MOXeTe 3KCIIEPHMEHTHPOBaTh. IIpHBOAMTCA Takxe
BEPCHA 3TO# MpPOrpaMMsbl IJIss MHKPOKOMIIBIOTEPOB Mapku Sinclair.

16 REM 60636 306 3636 306 36 6 3606 36 6 3 36 3636 34346 .36 3
20 KEM » TFAOVRY *
3@ REM # B HOXRFHMX KOOFAUHATAX *
49 REM » *
50 REM 363636 3433436 336 36 3436 230 3033 330 236 -0
4@ REM

7@ REM

100 REM AAAXLLLLLLALLLL ALY, HAMARDHAR YCTAHOBKA LUALLLLLLLLLLLLLLLLLLLLLLLL LAY
110 LET CS®=CHR®(147) : REM KOR OHWCTKM 3IKFAHA

120 LET SX=144 : REM FA3MEF 3KPAHA TO FOPU30HTAM

130 LET SY=176 : REM PASMEF 3KFAHA TO BEFTUKAM

140 LET RATIO=0.4 : REM CREXATb CTFOKM N0 MOF ¥ BEFT OAHOW ARMHM

15@ LET HY=8Y/2

160 LET HX=8X/2

165 GOSUB 1310 = REM RONORHWTEAbHAA YCTAHOBKA RJW VIC 20

170 FRINT CSx : REM OMUCTUTL 3IKFAH SX u SY 0603HAYAIOT KOJHYE-
180 FRINT “TFPAOUKW E NOXAFHHX KOOPRMHATAX™ CTBO TOYEK, KOTOPOE MOXHO
333 :ﬁ:; “1.R =1 H300pa3HTh Ha 3KpaHe. YEKaxkH-
210 PRINT T€ 3HAYCHHA, COOTBC’I‘QTBY]OHB{C

pallleMy  3KpaHy. Benuumna

Z2@ PRINT "2, R = 2%Z)”

230 F'RIN; ko= SIN(2xZ) RATIO BBeniena 1n18 TOTO, YTO-
240 FRINT “4. K = SIN(7%Z)" 163?;1 Kpyr Gbin n:)éoxt Ha KpyT.
250 FRINT M 3HayeHue 0.0 Bac He ycT-
260 FRINT “4. R = 142%C0O5(Z)" pauBaer, mnompobyfite apyroe
270 FRINT YHCHO.

280 FRINT "S. R = 14C0S(Z)"
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290 FRINT
300 FRINT
310 PRINT
326 PRINT
330 PRINT
340 FRINT
350 FRINT
160
370
80
3?e
409
410

“6. R = 1+SIN(2%7)"

“7. R = 1+23C0S(2%7)"

"YKAXUTE HOMEFP”

“YFABHEHWA 3

INFUT N

IF N=1 THEN DEF FNA(Z)=1

IF H=2 THEN DEF FNA(Z)=SIN(2%Z)

IF H=3 THEN DEF FNA(Z)=SIN(7%Z)

IF N=4 THEN DEF FNA(Z)=1+2x%C0S(Z)

IF N=S THEN DEF FNA(Z)=1+C0S(Z)

420 IF N=4 THEN DEF FNA(Z)=1+SIN(2%Z)

430 IF N=7 THEN DEF FNA(Z)=1+2%#C0S(2%Z)

440 FRINT

450 PRINT “ARA CTAHRAFTHOTQ PLOT A=1 W B=1"

460 FRINT

479 FRINT “3HAYEHWME A"

480 INFUT A

470 PRINT

500 FRINT “3HAMEHWE R”

519 INFUT E

%20 FRINT

600 REM ALLALALTLLRL AL LSS BMMUCREHUE OBRACTY SHAYEHMW R XALAULLLALLLLL LIS
610 PRINT “BWYMCAEHWE OBJNACTY 3HAYEHWA R”

620 LET M=1.0E-30

630 FOR Z=0 10 2%x STEF ©.1 &
640 LET R=ARS(FNA(Z))

650 IF M(R THEM LET M=R+@.1
660 NEXT Z

470 FRINT "CQTOE K NOCTFOEHWN CPAOUKOBR”
680 FOR I=1 TO 1000

6@ NEXT 1

7600 FRINT CS® : REM OYUCTHUTL 3KPAH

710 GOSUR 1016 REM MOATOTOERUTL 3KFAH,ECRA HYXHO

BOO REM ZAAALLLAALZLLALIAAL Y ROCTPOEHUE TPAMMKOR LALALLLLLLLALLTLLRL L LS L
810 FOR Z=0 TO 2% STEF @.01 : REM it= FI

REM 31=PI 3nece  BBIYHCHAAETCH

JIHEH LCNIHKOM.

49

obnacte
3Hagennii R (npubrmsuTensuo).
3areM BHIGHpaeTCR TakoH Mac-
wTab, 9To6sl 3kpan Gbu1 3amM0-

820
230
640

LET R=FNA(Z)
LET U=HX+HY*RAT IO®COS (A*Z) *R/M
IF U@ OF U)SX THEN GOTO 88¢

3neck MPOHCXOOMT HETOCPENCT-
BeHHO mnocTpocHne (PLOT).
TlpoBepka nenaerca ana TorO,
910661 YOemuThes, uro Gymyr

850 LET V=HY+HY*SIN(E*Z)*R/M

860 IF V(@ OF V'SY THEN GOTD 880 TOCTPOCHHl  TONbKO Heobxomn-
870 GOSUE 1110 : REM FLOT U,V Mele TOYKH. Ucnom3ylre nmaGo
880 NEXT Z PLOT, m60 POKE.

Q0@ REM ZAAZLLZAZALALALLLY, OKOHUAHUE W WORTOPEHUE LAALLALLAALLKALLLLT,
910 GET Go : REM LET G»=INKEY=%20 IF G=="" THEN GOTO 91¢

93¢ GOSUB 1210 REM : BOCCTAHOBWUTL 3KFAH, ECAM HYXHO

240 FRINT CS= : REM OYMCTUTL IKFaH

950 FRINT “ WORTOFWTL? Y MAK N”

960 GET G= : REM LET Ge=INKEY=

270 IF G={)"Y" AND G=(>“N" THEN GOTO 950

980 IF G=="Y" THEM GOTC 170

999 EMD : REM STOF

100€ REM XAxAALAZALALAYL NORATOTOBKA IKPAHA AMA VIC 20 AULLLLLLLLLLLLLLALLLL
1010 FORE 36867,RB+12:FOKE 346867, (FEEK(36867) AND' 128) OR 25

1020 FOKE 36866,R3-4:FOKE 36864 ,R3+4

1030 FOR I=RR TO SS:POKE I,@:NEXT I

1040 FOR I=0 TO 219:FOKE FP+I,I-32%Q:POKE QQ+I,2:NEXT I

1050 RETURN

4-159
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1100 REM X%//4%/% NDCTPOEHWE TFAOUKOR TOCFEACTBOM FOKE HA VIC 20 LAXAALLLAX

1110 v=SY-V

1120 J=INT(U/8)
1130 L=INT(U-8%J) Hcnonb3yliTe cOOTBETCTYIOMIYIO

1140 [=INT(V/16) BalliCMy KOMIIBIOTEPY KOMaHAy
1150 K=INT(U-16#1) POKE.

1160 W=RR4]#288+J%16+K

1176 FOKE W.PEEK(W) OR 2#(7-0)

1189 RETURN

1200 REM AAXZZALLLALLL BOCCTAHOBAEHWE AKPAHA ANR VIC 20 LUALLLLALLLLLLLLALL L
1210 POKE 36867,RB:FOKE 36867,Kké

1220 FOKE 36866,RS5:POKE 36864,R3:FOKE 198,0

1230 RETURN

1300 REM AAALALLALLAL LY, YCTAHOBKA ANA VIC 20 LLLALLALLLLALLLLLLLLLRLLLLLALLAL,
13190 G=PEEK(44))>=18:PF=7480+Q*3584:00=38400+(%512

1320 IFQ=-1ANDFEEK (44)¢{32 THEN PRINT TFOIFAMMA NPEPBAHA - CM TPWIOXEHWE™ :END
1330 RR=4076-0%512:85=RR+3583:RB=PEEK (3686%) :R6=FEEK(36867)

1340 RI=PEEK(346866):R3=FEEK(34844)

1350 RETURN

FPAMMKU B MOMAPHMX KOOF RHHATAX

1.R=1

2. R = SIN(2#Z)
3. R = SIN(7%Z)
4. R = 1+2#C0S(Z)
S. R = 1+4£0S(2)
6. R = 14SIN(2%2)

7. R = 1+2%C0S(2%2)

YKASHTE HOMEF
YPABHEHWA? 3

RJIA CTAHRAPTHOrC FLOT
A=l W B=1

JHAYERWE A7 1

JHAYEHUE B? 3
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10 REM 233NN H K HHNHH
20 REM * SINCLAIR *

30 REM * POLAR GRAPHICS *

40 REM * *

50 REM 23663363 3 3 3636 33 3 33634 2

60 REM

70 REM

100 REM JLALALLLLLAALLLLLLLLLLLY, SETTING UP LALLLLLLLLALLLLLLLLSLLAL LS
120 LET SX=62

130 LET SY=42

140 LET RATI0=0.6
156 LET Hy=5Y/2
160 LET HX=5X/2

170 CLS

186 PRINT °  POLAR GRAFHICS”
190 PRINT

200 PRINT "1. R = 1”

210 PRINT

220 PRINT "2. R = SIN(2%Z2)"
230 PRINT

240 PRINT "3. R = SIN(7%Z)"
250 PRINT

260 PRINT "4. R = 1+2#£0S(Z)"
2706 PRINT

280 PRINT “S. R = 1+C0S(Z)"
296 PRINT

300 PRINT 6. R = 1+SIN(2%Z)"
310 PRINT

320 PRINT "7. R = 142xC0S(2xZ2)"
330 PRINT

246 PRINT "TYPE IN THE NUMBER OF”
350 PRINT "THE EQUATION "3

360 INPUT N

365 PRINT N

370 IF N=1 THEN LET Ax="1"

380 IF N=2 THEN LET Ax="SIN(2xZ)~
390 IF N=3 THEN LET Ax="SIN(7%2)"

SX u SY 0603na9alOT KOJIHYECTBO
TOY€eK, KOTOPOEe MOXKHO H300pasnTh
Ha 3KpaHe. YKaXXHTe€ COOTBETCTBY-
IOMMe BallleMy 3KpaHy 3HayeHHA.
Bemuuuwna RATIO BBenena mans To-
ro, 910o6Bl Kpyr OBIT MOX0X Ha
xpyr. Eciu 3Hauenme 0.6 Bac He
ycTpauBaer, nompoObyfite apyroe
aucno. ma ZX Spectrum nopoitner
0.92.
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400
410
420
430
440
450
460
4790
480
485
490
500
5190
5135
520
600
610
620
630
640
650
660
670
680
690
700
800
819
820
830
840
850
8460
870
88¢
900
910
920
950
260
970
980
990

BBEPX A BHM3, BOKPYT IIA OKOJIO

IF N=4 THEN LET A=="1+2xC0S(Z)"

IF N=5 THEN LET A=="1+C0S(Z)"

IF N=6 THEN LET A»="1+4SIN(2%Z)"

IF N=7 THEN LET A=="1+2xC0S(2%Z)™

FRINT

PRINT “FOR STANDARD FLOT USE A=1 AND E=1"
PRINT

PRINT "VALUE OF A °;

INFUT A

PRINT A

FRINT

PRINT "VALUE OF B °;

INFUT B

PRINT E

PRINT

REM ZALLALLAALIAALLL L CALCULATING RANGE OF R XAAALLLLLLLLLALALALL AL
PRINT "CALCULATING RANGE OF R”

LET M=1.0E-30
FOR Z=0 TO 2%P1 STEF 0.1 Beiuncnsercs obnacth 3Havenmit R

LET R=AES (VAL (A%)) (npnﬁnnanTeJmno). 3aTeM Bbl6ﬂ'pa-
IF M(R THEN LET M=R+0.1 €Tcs Takol Macuurab, 4To6bl 3kpaH
NEXT 7 ObUT 3aM0ONIHEH LENHKOM.

PRINT "READY FOR FLOTTING”

FOR I=1 TO 1090

NEXT I

cLs

FOR Z=0 TO 2#PI STEF 0.01
LET R=VAL (A=) 3pech MPOMCXOAAT HENOCPENCT-

LET UsHX+HY®RATTOXCOS(AXZ ) %R/M BeHHO mocTpoenne (PLOT).
IF UK@ OR U>SX THEN GOTG 886 TIposepka nenaercs mnms Toro,
LET V=HY+HY*SIN(B®Z)#R/M 9106l ybenuThes, uTO GydyT
IF V<0 OR V)SY THEN GOTO B8Re@ MOCTPOEHBl TOJBKO HEOOXoAH-
PLOT U,V MBbIE TOYKH. '

NEXT Z

REM AULLAKAXALALLLLALLA A ENDING AND ANOTHER GO XX/ ALAALSIAAIALL

LET GrR=INKEY=

IF G=="" THEN GOTO 910
PRINT " ANOTHEF GO? Y OR N~
LET GH=INKEY=
IF G=¢)7Y" AND G=()>"N" THEN GOTO 940
IF G=="Y" THEN GOTO 170 HononuuTenbHble 3aMeYaHHA CM. B
ST0P MPHUJIOXKEHHH.
L S
W e BA
R

-

L
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TIpOSIBMB HEKOTOPYIO NMPEeNNPHUMYHBOCTL, BBl CMOXKeTe CO3IaTh MAc-
Cy NOMCTHHE 3aMevYaTelIbHbIX KapTHHOK. BMeCTO HCIONb30BaHMA NpH IO-
CTPOCGHHH OeKapToBbIX Koopmuuat (R#*COS(Z),R#*SIN(Z)), BBemuTe npa
IONOJIHATENBHBIX mapaMeTpa A u B u cTpoiite (R * COS(A *Z),R * SIN(B *

X il G P
DR DR 3 P oS | B 1

)

nal

(

dggqocece

TR TIOR8 DR ok

R=SIN(5*Z)
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*7)). Mensist 3HaueHdst A H B, BbI MOJIYYHTE BEIHKOJENHOE 3pesidile, MpH-
4eM pa3zHOOOpa3He ITHX HPENIECTHBIX KAPTHHOK YPe3BbIYaiiHO BeNMKO. 31ech
NpeACTaBJieHbl HEKOTODBIE H3 3THX KAPTHHOK: KaXKJasd CTPAHHMIIA COOTBETCT-
BYET OOHOM ¢opmMmyne co 3HaueHHAMH A OoT 1 mo 9 u co 3HaueHusmu B ot 1
no 6.

Jdddaeecdeeé

A A 00| 8 D = [

R = SIN(6*Z)
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R = SIN(8*Z)
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O reomMerpun

HexapTOBbI KOOPAHHATHI YKAa3bIBalOT HAM MECTOIMOJIOKEHHE TOYKH Ha
mnockoctd. Huke Bbl BuauTe kapTy OCTpoBa COKPOBHIL, HApHCOBaHHYIO
onHOM M3 MOHX nouepedi. Ucmonb3ys cHcTeMy KOOPOAHHAT, MOXKHO yKa3aTh
pa3Hble MecTa Ha Kapre. HanmpuMep, MecTo, Ilie 3apuIT KJaJ, HMeeT KOOp-
muHaTel (2, —2), Torga Kaxk mpHuan — (3, 2).
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Ha xakoM paccTosiHMH OT mpHuajia HaXoISATCA cOKpoBHma? Mbl MoxeM
npoiiTH 1 kM Ha 3anaa u 4 xM Ha IOr, uto6m mO6paThcs OT mpHMaia Ao
MeCTa, TIe 3aphIT Knag. B oOuieit cnoxHocTH 310 5 kM. Pa3zymeercs, nyTh
no mpsaMol G 6b1 KOpodYe — ropel M APYrHe BO3MOXKHDBIE MPENATCTBHA BO
BHHMaHHE HE NpPHHMMAIOTCA. DT0 paccTosHHe (HAaNpAMHK) ecTh SQR(4#
*4 + 1%1), 1. e. okono 4.1 xM. OHO MOOCYHTAHO MPH MOMOIUH TEOPEMBI
Hudaropa. (Iludarop 6bin apeBHErpeYeCKHM MaTEMATHKOM H (HIOCO(OM,
POOMBILUMMCH NPHMEPHO B 582 r. O H. 3.)

TIpamoy20nbrbiM Ha3BIBAETCA TPEYTOJNLHHK, UMEIOMMEA NMPSMOI yroJ,
T. . yron P1/2 panuan, unu 90 rpanycos. Teopema Iudaropa ycranapmu-
BaeT, YTO KBaZIpaT caMO# JUITHHHOM CTOPOHBI (THIOTEHY3bI MPAMOYTOJIbHOTO
TpPeyrojlbHHKa) PapeH CyMMeE KBaapaTOB IBYX OPYTHX CTODOH (KaTeToB).
O603HauHB MIHHBI CTOPOH Tpeyroyibhuka Oyksamu A, B u C, roe C— mm-
Ha THINOTEHY3bI, HMEEM ct = A2 + B2,

c B €2 =A%+

C = SQr(AZ + B?)

A

Hcnonb3yeM TeopeMmy IMudaropa s BBLIMHCIICHHS PAcCTOsAHHA (IO
npsMoit) Mexay moObiMu aByms ToukaMH. IlycTe P-—TodYka ¢ KOOpAHHA-
TaMi (XP, YP) u Q — touka ¢ koopauHataMi (XQ, YQ). PaccToanne Mex-
ay P u Q 3amaetcs BhIpaXKeHHEM

SQR((XQ — XP)?2 + (YQ — YP)%).

HHaue roBops, paccTosHHe Mexay P W Q paBHO KBaApaTHOMY KODHIO
(SQR) n3 cymMMbl KBaapaTa pasHOCTH X-KOODAHHAT M KBajapaTa pasHOCTH
Y-xoopaunar.

TpencraBbTe cebe, YTO BBl HAXOAHTECh B TOYKE ¢ KOODAMHATAMH
(3,4), a Bamr Opyr — Ha paccTOsHMH 2 (CKaxkeM, MeTpa) OoT Bac. CMoxeTe
Bbl ONpEACINTh KOOPAMHATHI Baiiero Apyra? OTBeT — «HET», €C/IH TOJILKO
Bbl He MOJIYYHTE OOMOJIHHTENbHYIO MHPopMammio. Ha camMoM mene TOukH,
HaXOASAIIHECH HAa PacCTOSHHH 2 eOWHHIIBI OT Bac, 00pa3yloT OKPYXKHOCTH
paanyca 2. Uto6bl yGemuThcs B ’TOM, OylleM cUMTaTh, YTO Balll APYT HAXO-
antca B Touke (X, Y). BaM H3BeCTHO JHIIB, 4YTO OH HAXOAUTCH HA PacCTOA-
HHH 2 eaunuubl oT Bac. Micmone3iys GpopMyny paccTOsiHHS, MOIy4aeM Cleay-
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I0IliEe YPABHEHHE:
SQR((X — 3)2 + (Y — 4?) = 2.
Ero MoHO HepenucaTh HO-APYroMYy:

X -32+ (@ - 4° =4

Ecnu BB moctpomte Bce TOukH BHaa (X, Y), yAOBNEeTBOPAIOLIHE 3TOMY
YDaBHCHHIO, TO IOJIYUHTE OKPYXHOCTBH pammyca 2. IIpH Ka)KOoM 3HAuUCHUH
X MOXHO OINpeneMTb, Kakoe 3HaYeHHe Y (ec/id TaKOBOE HMEETCA) YOOBJIET-
BOPACT 3TOMY YpaBHEHHIO. 3aMeTHM, 9T0 X HOJKHO HAaXOAHThHCA Mexay 1
u 5, aHaue Touka (X, Y) Oyder HaXOOMTHLCA OAIbLLIE 4eM HA 2 €AMHHIBI OT
(3,4). Ecnu, HanpuMep, Mbl Bo3bMeM X = 3, TO Haile ypaBHEHHe MpEBpa-
THTCA B

G- 32+ (Y - 4 = 4,

#id, npomwe, B (Y — 4)2 = 4, u3 4yero 3akmodaeM, 4to (Y — 4) = SQRM)
wmm (Y — 4) = —SQR(4). Mupimu cnosamu, Y = 6w Y = 2. Takum o6-
pa3oM, nBe Touxku (3,5) ® (3,2) nexar Ha Haule# OKkpyxHOCTH. BpIOHpas
pasnuuHble 3HaueHHA X, MOXKHO NMOJIYYHTHh APYrue TOUYKH OKDYXKHOCTH.

B 6onee o6uieM Bue ypaBHeHHE OKPYXKHOCTH paauyca R ¢ meHTpom B
Toyke (XP, YP) 3apaeTca ypaBHeHHEM

X - XP? + (Y - YP)? = RZ

B xoMmmbloTepHoit arpe B TIOUNCKAX COKPOBMUIL Ha BauieMm 3kpa-
He 4eTKO 00o3HauaroTca pAAbl KycTapHuka., Knag — noa ogHuM u3 Hux. Ba-
1Ia 3aJaua — BBIACHMTDH, Ilé HMEHHO 3apbIT KjJaa. Bel HaxoauTech y Mura-
IOIIErO KYCTa M MOJXXETe HEePEABHIaThCA OT OQHOTO KyCcTa K ADYTOMY, HaXH-
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mas xnasuuni U (BBepx), D (BHu3), R (BnpaBo) wnu L (BneBo). Haxap kia-
BHLUY #* , BBl Y3HAEeTE NPHONHU3HTENBHOE PACCTOAHHE OT TOTO MECTa, € Bhl
HaXxoOuTecb, A0 MeCTa, IAe 3apbIT Kinan. TouHee, ecnd D — paccTosHue
MeXKIy BaMH M KJ1aAOM, TO KOMNBIOTEp BhiBedAeT Ha 3kpaH INT(D) — uenyro
4acTh 4ncia D, T. e. ero 3Hadenne ¢ OTOPOIICHHLIMH 3HAKAMH TOCIE lecH-
THYHOR ToYkH. TakuM 0Opa3oM, €C/H Ha 3KpaHe BBICBETHIOCH yHAcHo D, to
BBl IOHMMaeTe, YTO KJIaJl HaXOOUTCA Ha pacCTOAHuM, OOMbIleM HIIH PaBHOM
D, HO MeHbLleM, yeM D + 1.

BoT eme ase ocobennoctn nporpamMel B TIOMCKAX COKPOBHIII.
Bo-nepBBIX, €C/IM pacCTOAHHE MEXAY BaMM M KJIAaZOM NPEBBLIIACT WM paB-
HO 10, TO BMeCTO uMclia Ha 3KkpaH BeiBoauTCcA Oyksa X. Bo-BTOpEIX, TOJLKO
'B TIOJIOBHHE CJTy4aeB HA KpaH BBIBOAHTCA paccTOAHHE. B ocranpHOE BpeMs
MOABJAIOTCA BOIPOCHTEbHBIE 3HAKH.

IIpu3BaB Ha NOMOILIL> HHTYHLUHIO M TeOMeTpHUYecKoe BooOpakeHNe WiH
IOBOJILCTBYACE NPOCTHIMH JOTAIKaMH, NOCTapaiiTech OMPENENHATh MECTO,
TOe 3apbITHl COKPOBHINZ, 33 MHHAMANLHOE 4ACNO NMepeMeiernuit. Ecnu BEI
YMHBI H YOaQ4JIMBbI, TO CMOXeTe 000HTHCh TpeMA — YeTHIPbMA HONBITKAMH.

10 REM 6336 09636 36 306300 0636 0 200

20 REM »* *

30 REM * B NOUCKAX COKFOBUI *

40 REM * *

50 REM JE6 3636 36 3 36 366 338 3030 3696 3 6 3336

60 REM

70 REM

100 REM AALALALAALALLASSL S HAMARBHAR YCTAHORKA JLAALLLLLISLLLLLAAI SIS L AH,

110 LET CS»=CHR»(147) : REM KOR OMUCTKW FKFAHA

120 LET HM==CHR=(19) : REM KOR WCXORHOrO TOJOXEHWA
130 LET S=ASC("@") : REM S=CODE("0")

140 LET P=10 : REM YMCAOQ KYCTOB WO EEFT

150 LET @=9 : REM YWCAO KYCTOB N0 MOFU3

160 LIM A4(F,Q) Konuuectso kycToB pasno P+Q.
170 FOR I=1 TO F B s3toft nporpamme P = 10,
180 FOR J=1 TO @ Q = 9. Ecniu XOTHTE, MOXKeTe
190 LET AA(I,0)="8" : REM LET A=(I,))="g" B3ATHL ApyrHe 3uavennsa. Coor-
g?g :E;I f BETCTBYIOLIAasA MHpOpMAIIHA Xpa-
220 LET M=5 HHTbca B MaccHse AS(L, J).

230 LET N=5

240 LET MM=INT(RND(1)*F+1) Knan 3apeir mom  KyctoM
250 LET NN=INT(RND(1)%Q+1) A$(MM, NN).

260 FRINT CS= : REM OYWCTWTE 3KFAH

270 GOSUR 719

300 REM XALAKLLLLLARLLLLALLALS, WAKR KALRBAALLIILLLLRILLLILLLILLISISA LIRSS,
310 LET Bx=A%(M,N) .

320 LET A=(M,N)=" ~

330 GOSUE 910

340 LET Ax(M,N)=Bu

356 GOSUR 91e

400 REM JAALLLLLALLLALL ALK BAWA WEPEMEMEHMA LAXLLLL L L LLLLLLLL LSS LA ALARKLAS
410 REM LET Ge=INKEY=

420 IF G®="D" AND MCF THEN LET M=M+1

430 IF G=="U" AND M)1 THEN LET M=M-1
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440 IF Gu="R" AND N<Q THEN LET N=N+1

450 L7 AND N>1 THEN LET H=N-1

460 ¥ *” AND An(M,N)="#" THEM GOTO 510 : REM "§"

470 GOTO 310

500 REMW ZAAAAAAAAA ©hiBOR FACCTOAHWMA W TFOBEFKA HA NRDHYaHWE ¥
510 LET DIST=INT(SQR{(MM-M)*(MM-M) £ INN--N) 2 (NN-NY Y
520 LET A«(M,N)=CHR=(S+DITST)

530 IF DIST=0 THEN GOTQ 619

549 IF DIS1)9 THEN LEV A, t)="X"

550 IF RENIC1)<0.5 THEN ET A<M, MI="7"

560 GOTO 3ie

690 REM AU RATZ AL AL A 07 ONURYAHME W TIORTOFEHUE 7%
610 GOSUR 71@

&20 GOSUR 1010 : REM 2RYKOEbE 34OERTH

430 PRINT 7 MOBTOFUTB? Y WAM N7

640 GET G= = REM LE)1 fe={NKEY?

450 TF GE<Y“Y" AND Ge<)»"N” THEN GOTO &40

660 1F Ge="Y" THEN S0T0 179

470 END' : REM STOF

700 REM 4% WAL BHEOR Ha RMOCTRER 2%
710 FRINT HMx REM FRINT AT @,9

720 FRINT “ U=BBEFX »=UHOTEW K-RTFARG

730 FRINT " D0=RHW3 L =RAERD”

740 FOR T=1 TO F

7560 FRINT “ 7%

769 FOR J=1 TO W

7760 FRINT “ "saccl, bis

786 NEXT J

796 PRINT

800 FRINT

810 NEXT |

820 RLthN

200 REM %-
205 REM ECAY
216 FRINT HM=3

ARG AL LR IANY

WALANN AL LR

WS LRIL L

4 (4 HMCAUWA KYDT Y2 KAALLLELRTALLSLLLN .
WUCTIOAbZYWTE PRINT AT 2%M.2xNzA(M.NY -

920 F.D.F‘ I=1 10 ?%H Bmecto cTpok 910—950 mMoxHO
;30 FRINT BOCIIOJIb30BaThCA KOMaHIoH
40 NEXT I

950 FRINT TAK(ZXN) As(il,«) PRINT AT, ecru ofa mMeerca.
260 RETURN

1000 o SBrKOMME DOMERTM Y H i AR

1010 POKE 36978 15 ¢ k=1
1020 T=25@-K%2¢ : K=K+l
1030 FOKE 30B7¢,1

1040 FOR I=1 10 209 « MEXT Hafite cBOH 3BYKOBBIE 3(EKTHI.
19050 FOKE 36876.@

1062 IF K{4 THEN 1020

1070 POKE 14878.2

1939 RETURN

JononuuTeNbHbIE 3aMCIAHHA CM.
B TPHNIOXKCHHH.
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TaueM-nOTAHEM

O MaTtpHmax

PucoBaTh KapTHHKH IIPH MOMOIIH KOMIIBIOTEPA — HEMJIOX0E Pa3Bieye-
Hue. Ecnu BaM BADPYT 3aXOveTCH H3IMEHHTD IMOJIYYHBLIMECS KADTHMHKH, BbITH-
rHBas M CKHMAas HX B Pa3HBIX HANpPaBJIEHHAX, 3TO JIEKO OCYIIECTBUTH NPH
MOMOILY Mampuy.

TIpeAnONOXKHM, 9TO BaM HYXHA BOT Takasd KapTHHKA:

IMonyunth ee Ha 3KpaHe MOXHO mpH nmomomwm KomaHn PLOT unnm
POKE, nNpMMeHEHHBIX K MNOOXOAAIUMM TOYKaM. DTO caejlaeT 3a Bac Npo-
rpamma UCCIIEAOBAHHUE MATPHUL, ¢ xoTopoit BbI NO3HAKOMHTECH
nmo3xe B I3TOH riaese.

TporpaMmMa NMOMOXeT BaM CHA6OMTh KapTHHKY CHCTeMOR KOOpDIOHHAT:



TAHEM-TIOTAHEM 63

30
25
20
15
10
S

Lt 1 110 ST N

1 1
-30-25-20-15 -10-5 |0 5 10 15 20 25 30
-5

o] -
- |

YTto cnenyer menaTh, €CNH Bbl XOTHTE BHITAHYTH KaPTHHKY MO FOpH-
30HTAJIH TaK, YTOOBI OHA CTajla BABOE IHpe? DTOro MOXKHO HOOHTHCA Npo-
CTBIM YOBOEHHEM 3HAYCHHA KOOpDOHMHATH! X, OTKIAABIBAEMOil MO ropH3OH-
Tanu. UHaue ropops, ec/id NepBOHAYAJIbHBIM 3HAY€HHMEM KOOPIMHAT HEKOH
ToukH 65110 (X,Y), TO HYKHO TIOCTPOHTH TOUKY C KOOpAMHATaMH (2* X,Y).
Hanpumep, Todka ¢ koopaunaramu (15,15) tenepep cranetr Toukoif (30,15).

30
25 -
20
15

o —

5—
s 1 1 0 P !
-30-25-20-15 -10 -5 0 5 10 15 20 25 30
—5_
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Bbi MOXeTe mOCTaBUTh Nepex coboii U Gonee cMenylo 3anady. Hanpu-
MEpP, HAaKJIOHHTh KApTHHKY BOPaBO. DTO OOCTHraerca mocrpoeHueM (X +
+ Y,Y) smecto (X,Y). Hanpumep, Touka ¢ KoopanHatamu (0,15) Ha nepBo-
Haya/IbHOM KAPTHHKE NpeBpaTHTCA B TOuKy (15,15):

1
g1 I TR W S MU ¢ Va1

1 I T
-30-25-20-15 -10 -5 5 10 15 20 25 30
-5

Mpbl MOXeM NpOABHTHL faxe eue O0Jbmyl H300peTaTeNbHOCTh: 3a-
MEHHTh TOYKH ¢ koopauHatamH (X,Y) Ha (X + Y,Y + X/3). Hanpumep,
BMecTO TOukH (15,15) HCXONHON KapTHHKH Tenepb MOCTPouM Touky (30,20).
To, 4TO MOAYYHNIOCH, H300PAXKEHO HHXKE.

4 o 1110 T R N B
-30-25-20 -15 -10 -5 05 10 15 20 25 30
-5—-
_'0_
_15_

-20
-25
-30
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B o6meM cnyuae 3TO 3amMCHIBAETCA TaK: MBI MOXEM CTPOHMTH TOYKH
Mi*X + M2*YM3*X + M4#»Y) smecro Touxn (X,Y), roe M1, M2,
M3, M4 — npou3BoJibHbie YHCIA. Pa3Hple Ha6opbl uX 3HadYeHuli OalOT pas-
Hble BUAOHU3MEHEHUA KapTAHKH. Yucna M1, M2, M3 u M4 o6b14HO XpaHAT-
CcA B BHJI€ KBaApaTHOTO MacCHBA:

M1 M2
M3 M4

Matpuneit Ha3bIBaeTcA Takoi KsaapaTHbIH MaccuB wucen M(L,J), B xoto-
pOoM

M(1,1)
M(2,1)

M2,
M4,

M1, M(1,2)
M3, M(2,2)

MarpHaua, COOTBETCTBYIOLIAA KaXOOH KapTHHKe, MOMEINAETcs ClieBa OT
Hee.
3aMeTuM, YTO MaTpHIa

1 0

01

HHKAK He MeHSET KapTHHKY; OHa HA3bIBAcTCA MAaTpHIEH moxoecmeenHo2o
npeobpa306anus, WIH eOUHUYHOU MaTpHILEH.

HuXe NpHBOAHMTCA ellie OAMH MpHMep, AEMOHCTPHPYIOMMH BO3aeHCT-
BHE MAaTpHIbl HA Hally KapTHHKY.

-1 -1
1 - t L1 | J
05 10 15 2025 30

5-159
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Kaxayio MaTpHlly xapakTepu3yeT OHO BaXKHOE UMCIIO, Ha3LIBaeMoe Oe-
mepmunanmom (onpedeaumenem), KOTOPOE BBIUHCIAETCA mo Gopmyne
Mi*xM4 — M2%M3. [1o ero 3HaYEHHIO MOXKHO CYIHTH, YTO MPOH3OHAET C
KapTHHKOM: pacTsaXKeHHe WIH CkaTHe. EciM 3HaYeHHMe ONpelenuTelNs Haxo-
OUTCA Mexay — | u + 1, mMpOMCXOOHT cXKaTHe, B MPOTHBHOM ciydae — pac-
Tskenne., Korma ompenmenuTeNb paBeH HyNO, HaOmomaeTcs He4TO CTpaH-
HOE: KapTHHKa CIUTIOLIHBAETCA B MPAMYIO H CTRHOBHTCH COBEDILUEHHO HEY3-
HaBaemoit. Takolt pesynbTaT HaeT MaTpullia, BbIIHCAHHAN HHXKE; DA-
IOM — TO, YTO OHa HaTBOpHMA.

L 1 i 1 1 1 | 1 1 | L.
-30-25-20-15-10 -5 O[\ S 10 15 20 25 30
-5k

1o}
-15
-20
~25

-15 15

ITpu nomoum nporpammbl ACCJIIEQOBAHUE MATPHL Bel MOXe-
Te H3y4aTh BO3AcHcTBHE MAaTPHI Ha KapTHHKY. IlpH BBINONHEHHH NPOTPaM-
MbI BaM HYXHO Oynmer BBoauTh (INPUT) MaTpuny, 3Ha4¢HHE 32 3HaYCHHEM.
3aTeM Ha 3kpaH Oyher BeIBeOEH ompedeluTenb. Ilocne ITOro, mpexne ueM
MOSABHTCA HOBOE HM300paxkeHHe, BaM OydeT NpemocTaBiieHa BO3MOXXHOCTH
H3MEHHTb MaTpHIy.

10 REM 600006006 00 00600 36 306 2006 2 06
20 REM * *
3@ REM * UCCREAOBAHVE MATPMIL
49 REM * »
5@ REM 96262626 303 3036 30 9606696320 236 30 08 3030 3
60 REM

70 REM

100 REM LULLLLLLAKLLLLLLLLLLS HAHARDHAR YCTAHOBKA LUAULLLLLLLLLLLLLLLLLLLLLLL
110 LET €Sx=CHR=(147) : REM KOA OMWUCTKW IKPAHAE

120 LET SX=176 : REM PA3MEP 3KPAHA TQ IOFU3

130 LET SY=160 : REM FASMEP 3KPAHA WO BEPT

140 LET RATIO =@.6 : REM CRERATb CTFOKW MO REPT W FOF43 ORHOW RAMHM

150 LET HX=8X/2

160 LET HY=SY/2



17¢
180
19¢
200
210
220
230
240
250
260
270
280
290
3ee
31e
32
330
340
35e
360
370
3ge
390
400
410
420
430
440
450
460
470
480
490
500
510
520
53
600
610
620
630
6490
650
660
67@
680
6990
700
710
720
730
740
80e
810
82e¢
830
840
850
860
870

5%
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REM Z7Zx%7%%) BBOR MATPWUM Y72/ %77 Hcn AR -
PRINT CSX : REM OMMCTWTL 3KPAH m:rgﬁzyﬁmiﬁx: “a‘l;ﬂ" S’;
PRINT " VCCAEAOBAHWE MATPHL” SY u RATIO ’
PRINT :

PRINT "BBOAUTE CBOD MATFWLLY”

PRINT

PRINT "CTPOKA 1 CTOMFEL 1 “;

INPUT M1

PRINT “CTPOKA 1 CTOABEW 2 “;

INPUT M2

PRINT

PRINT “CTPOKA 2 CTOMBER 1 “;

INFUT M3

PRINT "CTPOKA 2 CTOMBEL 2 ~:

INPUT M4 B 3To#i YacTH BBOAMTCA MaTpHIA.
PRINT

PRINT "BABA MATPUlA:" Matpuna: M1 M2

PRINT TAB(4);M1;TAB(10) M2 M3 M4

PRINT TAB(4)3:M3;TAB(10) ;M4

PRINT

LET DET=M1*M4-M24M3

PRINT "ORPEAEMTEAb: ™ ;DET

FRINT

PRINT "BW XOTUTE”"

PRINT "NPOAOARATL? Y WAU N™

PRINT

GET G¥ ¢ REM LET G==INKEY<

IF GX{)TY™ AND G=()"N” THEN GOTO 432

IF Gx="N" THEN GOTO 180

PRINT “ JAAHO, HO HEMHOMO”

PRINT  TEFMEHWA, MOXANYWCTA ~ JIONONHHTENBHbIE 3AMEUAHHA CM. B
:‘STI? T0 1000 npunoxendd. CM. Takke 3ameva-
LET OD=ARS(DET) Hua x nporpamme [NTOCTPOEHUE
IF D<) .THEN LET DD=1 I'PAO®UKOB.

PRINT CS¥ : REM OMUCTUT'y 3KPAH

GOSUB 1010 : REM NOAMOTOBWTL 3KPAH, ECIM HYXHO

REM AXLLLLLLALSLLALL LAY, KAPTHHKA FALLRLLLLRLLLSLLLLALAALLLAAAL
FOR X=0 TO 15 STEF 7.5

FOR Y=0 TO 15 STEF 1/DD

GOSUB 910
NEXT Y Ecnx npeanoynTaeTe CBOIO KapTHH-
NEXT X Ky, noxanyficra.

FOR Y=0 TO 15 STEP 15

FOR X=6 TO 15 STEF 1/DD

GOSUB 910

NEXT X

NEXT Y

LET Y=12

FOR X=5 TO 10 STEF 1/DD

GOSUB 910

NEXT X

REM AALALLLALLLLAL LKLY OKOHYAHWE W TOBTOPEHME XX XLLALALLLALLLLLLL
GOSUB 1210 : REM BOCCTAHOEWTL 3KPAH, ECMM HY¥HO
PRINT CSx : REM OYUCTUTL 3KPAH

PRINT ~ NOBTOFWTb? Y WM N”

GET Gx : REM LET Gu=INKEYX

IF 6x()7Y" AND 6=()"N" THEN GOTO 849

IF Gx="Y" THEN GOTO 180

END : REM STOF
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QOO REM LLLALLLAILIAALLLL BHMEPAMBANME Y377 L s AR A A AR AAL LSS LK
910 LET U= (H1xX+M2%Y I %RATIO+HX

920 IF U@ OR U)SX THEN RETURN O6paTiTe BHEMAHHE Ha
930 LET VUsHY+M3nX+MaxY " . . .
940 IF V(@ OR V)SY THEN RETURN MIsX + M2eY u M3+X + M4-Y.
950 GOSUE 1110 : REM PLOT U,V

96@ RETURN

1000
1010
1020
1030
1040
1190
1110
1120
1130
1140
1150
1160
1179
1180
1200
1210
1229
1230
1240
1300
1310
1320
1330
1340

REM ALALLLLAAA LA TOACOTORKA 3KPAHA ARA VIC 20 UXANAALLLLLLLLLLL LS
POKE 34B69,R8+12:FOKE 34847, (FEEN(34847) AND 128) OR 21

FOR I=RR TO SS:POKE I,@:NEXT I

FOR I=0 TO 219:FOKE FPP+I,7-12%0:FOKE Q+I.2:NEXT I

RETURN A

REM AALALLLLLLAA S UCTIOAbI0RAHUE FOKE W& WIC 20 KUIAARIALRLL ALY
V=5Y-V

J=INT(U/8)

L=INT (UJ-8%) Hcnone3yiiTe moaxondilylo KOMaH-
I=INT(V/16) ay POKE, ecnu PLOT Ha Bamteit
K=INT(VU~16#1) MallIHHE OTCYTCTBYET.
W=RR+I#352+ )% 164K

FOKE W,FEEK(W) OR 28 (7-1)

RETURN

REM AAAASAAALA LY BOCCTAHORAEHWE IKFAHA DA VIC 20 LXLALLLRLLLLLLLLALL IS,
FOKE 198,90

GET Ge:zIF Gu="" THEN 1224

POKE 36849 ,RB:FOKE 348647 ,R6:FCKE 198,90

RETURN

REM ZXAALLAAALw LAY YCTAROBRKA ANA VIC 20 LLAALILKLLLLLLLLLLLLLILLLRIARAL LT
Q=FEEK (44) )=18:FP=74680+0%3584 :NR=38400+1x512

IFQ=-1ANDFEEK (44) (32THEN PRINT “TPOTFAMMA TPEPRAHA — CM TPMACKEHWE” :END
RR=4094-03%512:55=~RR+3583:RB=FEEK (34B49) :R6=FEEK (348467)

RETURN

WCCRENOBAHWE MATPUL
BBOAYTE CEOD MATPMUY

CTPOKA 1 CTOABEH 1 7 1
CTPOKA 1 CTONEEY 2 ? 1
CTPOKA 2 CTORBER 1 ? .333
CTPOKA 2 CYOABEL 2 2 1

3

BARA MATPHUA:
1 1
333 1

ONPEREMTERb: 667

BM XOTUTE
APOAOAXATL? Y WAK N

MAHO, HO HEMHOrO
TEPTEHMA, NOXAAYACTA
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MaTpunsl HrpaloT B MaTeéMaTHKE O4€Hb BaXKHYIO poiib. UX mpuMeHe-
HHE He OrpaHHYHBAETCA -PACTAXKEHHEM H CXKaTHeM H3oOpaxeHuii. OHH, Ha-
MpUMeED, MCNOJIL3YIOTCA MPH DELICHHH CHCTEM JIMHEHHBIX YpaBHEHHMIl.

MartpHuubl, ¢ KOTOPBIMH MBI Ceffdac BCTPETHIIHCh, — 3TO BCE MAaTPHIBI
pasMepa 2X 2: OHH MMeJIH MO IB€ CTPOKH M no Asa cronbua. Ho, BooGwe
roBops, MaTpHibl MOTYT OBITH MIOOOro pasMepa M He OOA3aTEILHO KBa-
apatHoit dopmel. JIio0Goft MaccHB 4ncen, MpeACTABICHHBIN B BHIOE NPAMO-
yroibHO# TaOnuMubl, HaspiBaeTcs mampuyeii. HuxXe NpHBOAHTCA HPHMED
MaTpHLBI pa3Mepa 4 X 6, COCTOALLECH U3 YeTHIPEX CTPOK H LIECTH CTOJIOLOB:

1 3 =2 1 9 -1
0 2 1 -6 7 0
9 2 0 05 4 1.2
7 63 0 5 79 9

Marpuubl — noje3HbpI MPHEM KOMIIAKTHOTO XpaHeHHs HHGOpMalmH.
HOpyrne obnacTH mpHMEHEHHA MATPHI OIMHMCAHBI B CIEAYIOIICH riase.



[To npaBunaM urpsl

O Teopuu urp

Bce urpsi, BooOuie rosopsi, MOXKHO pa3OHTh Ha TpH KaTErOpHH: CO-
CTSI3aHHE B «BE3CHHH», COCTA3AHHE B MAacTEPCTBE H COCTAIAHHE B CTpare-
rud. K cocTa3aHuI0 B «BE3CHHH» OTHOCATCA a3apTHBIE HIPhI: PYJIETKA, OUYKO
A T. 0. [Insa monoGHbIX urp Gonbioro MactepcTBa He Tpebyercs, mocratou-
HO 6MarockmoHHOCTH GopTyHbl. XOTS MOHHMaHHE 32aKOHOB TEODHH BEPOAT-
HOCTE MOMOoXeT BaM pa3obpaTthcs, moueMy Bbl npourpam. K coctsaszanuio
B MacTepCTBe OTHOCATCH TakMe Mrpbl, Kax rojibd, dyrbon, xokkeit u T. n.
3nech ¢ caMoro Havajia siCHO, YTO MMEHHO CJIEAYET AeNaTh; 3ajavya B TOM,
9T06BI COeNnaTh 3TO Kak MOXHO jyuine. CloAa MOMXHO OTHECTH H IOJIOBO-
JNIOMKH HanogoOHe xyOuka PyOuka; B UX pelllcHMH BaM NMOMOXET MaTEeMaTH-
Ka (cM. creayouyio rnasy). TpeThs pPa3sHOBHAHOCTb HID — COCTA3aHHE B
CTpaTeruy: 3TO KPECTHKH-HOJIMKH, IIAXMAThl, IIAIIKH, MOHOMOJIHA, KAMEHb-
HOXHHIbI-OyMara B T. n. 3Aech BaM M BalleMy COINEPHHKY (COMEPHHKaM)
IPeNOCTAaBIISAETCSH BO3MOXHOCTh BHIOOpa H3 HECKOJIbKHX BapHAHTOB: HYXHO
NPHHHAMATD DelicHHe. B maxmaTtax, HanpHMep, COCTA3AHHIO B CTPaTerdd
OTBOIMTCA Bemywias ponb. HacTosuas rnasa Kak pa3 H IOCBSILEHA cmpd-
meauyecKum Uepam.

MHOrge cTpaTernuecKkHe HMIphbl BO3MMK/IH KaK MOZEIb TOW WIH HHON
CTOPOHBI PEaNbHON JKH3IHH, MOMOTAIOMAs MONYYHTh HeOOXOmHUMBIS HABBIK.
Hanpumep, maxmarbl HMeEIOT B Ka4eCcTBe HCTOYHHKA BOCHHbIe HeHCTBHS,
MOHONOJMSA — KaNHTA/MCTHYeCKHe npeanpHaTha. Kak mMbl nomdac HaGmiona-
€M, eCJIM 1Ba HIIH Oosee nui GepyTcs NPMHUMATh pellleHHe, BO3HHKAeT KOH-
bnuKkTHas CHTYalusA WM NPOCTOE coNepHUYIecTBO. Takoe MONOXKEHHE Xapak-
TEPHO IS 3KOHOMHYECKON, MOJMTHYECKON, COUHAIbHOX M BOoeHHOH cdep.
Ans yperynupoBaHHs MOAOOGHBIX KOHGIMKTOB HECOMHEHHYIO NOJIL3Y NPHHE-
CeT paszeNl MaTEMaTHKH MOO Ha3BaHHEM meopua uezp. B 3ol Hayke mpen-
OPHHAMAETCS MONBITKA CHAOAUTH CONEPHHKOB TEOPHEil, NPH MOMOIIH KOTO-
POt OHH CMOT'YT ONTHMH3HPOBATh (MAKCHMH3HPOBaTh) CBOif Bbiurpbim. Te-
OpHsl TP MOMOTAET H3YYaTh CHTYAlHH, B3AThIC H3 PEAIbHOH XH3HH, OHHA-
KO 37eCh KpOETCSi Ta ONACHOCTh, YTO JIOOH AJIA ITOI TE€OPHH — BCEro JIMmb
madphl, a mOTepH, NIOHECEHHBbIE B CPaXKeHHH — He Golee, yueM OXMH M3 3Jle-
MEHTOB HIDBI.

IMpocToThl pagn OyAeM paccMaTPHBATh CTPATErHYECKHE HIPHI TOIBKO
AN ABYX Y4YacTHHKOB. B xauecTBe OZHOIrO H3 YYaCTHHKOB MOJKET BBICTY-
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naTh npupona. MrpokomM Moxer OLITh HekOe JIMIIO — BOEHAYANILHHK HIIH
Tnasa cooBmecTa nubo Aaxe cama apMus Wi caMo coobuwecrso. Kpome
TOro, GyoeM cUHTaTh, 4TO BHIATPHIII OAHOTO HIPOKA B TOYHOCTH COBIana-
€T ¢ npourpaiieM apyroro. MHbIMH cj10BaMH, €CJiM OJHH HIPOK BBIMTPAJ 5
dbynTOB, TO Opyroi#t 3tu 5 dynroB npourpan. Takas urpa HasbIBaeTca u2poil
06yXx auy ¢ Hyneeoit cymmoi. [lanee NpUBOAATCA 4€THIPEe NPOCTHIX NPHMEP2
TAKOro poaa Mrp.

1. BrifpaceiBanpe kapT. ¥ AHH 2 xapThl — Oenas v yepHas ¢ madpo
1 na xaxgoil. V bumna ToXe nBe KapThl, HO OOHA 4YepHas ¢ uudpoi 1, a
apyras 6enas ¢ uudpoit 0. User n mudpsl 0603HadeHBI TOJBLKO Ha OOHOM
CTOpPOHE, TaK YTO HMX MOXHO CKPBITh OT NPOTHBHHKA. AHH H BWII OnHO-
BPEMEHHO OTKDbLIBAIOT ONHY M3 CBOMX KapT. ECMH LiBeTa COBNAfaiOT, TO
AHH BBIHIDBIBAET CYMMY (B QYHTAX CTEPJIMHIOB), PABHYIO PA3HOCTH IOKa-
3amAbiXx MHGp. Ecim e KapTH pa3moro LBETa, TO 3Ty CYMMy NOaydYaeT
bumn.

2. BuibpaceiBaune moHer. Y Kimsp u Jepeka —y kaxaoro mo mneHud.
Oun BLIOpachLIBalOT MOHETBHI Ha CTOJI, 3aKpblBasi MX OT conepHHKA. Ecrm
BBIACHAETCA, 4TO 00¢ MOHETHI Jier/iM ONHOH CTOpOHOM, TO HX 3abupaeT
Knsp; ecnm e Ha onHOH MOHeTe — Opell, a Ha APYroi — pelierka, TO MO-
Herpl goctarorca Hepeky.

3. BuibpachiBanne najisnes. JaBapa B PHOHA OOHOBPEMEHHO NMOKA3bl-
BAIOT OPYT APYTY ONMH HWIM NBa nanbna. EcinH oOluee umMcio moKa3aHHBIX
nasjbieB paBHO 2 HWAH 4, TO HMEHHO TaKyl CyMMy (B AOJIapax) BbIMIpa-
et Iasapa. Ecm xe ObuUto nokazano 3 nanbia, To $PHona BeiMrpaeT 3 moin-
napa.

4, Yert-HeueT. Kopa 3axuMaer B xynak nu6o 1, 6o 2, maGo 3, nmubo
4 MoHeTHl (DOCTOHHCTBOM B 1 posuiap). MHra moypkHa yramaTh: «4eT» HIH
«HeueT». Ecym ona yrapana, To npourpana Kopa, B npoTuBHOM ciydae Hn-
re IpUOETCA 3alUIATHThL TY CYMMY, KOTOpas Okasaiach B pyke y Kopbl.

ITpennoxHTe CBOHM APY3bSM CPa3sHThCA.

Y106B1 pa3obpaThca B TaKuX HIpax, IpeXIe BCEro HYXXHO NMOCTPOHTh
naamexcryo mampuyy (MaTpHIa — 3TO ABYMEPHbIN MaccuB, HNH Tabnuua).
CHagana BBIIHCHIBAIOTCA BCE BO3MOJXXHbBIE XOAbl Kaxaoro Hrpoka. Hamph-
Mep, B HTpe «BbIOpackiBaHHe KapT» y AHH BCero ABa Xonma: NMOATH JHOO
aepHOIt, 60 Genoii kapToii. O603HaUMM uX cooTBeTcTBeHHO AY u AB. ¥V
Buuia TaKkxe OBa Xona, KOTopbie Mbl 0603HayuM BY u BB. Xonsl AHH 3a-
[HIOeM [0 BePTHKAJM, a BWila — 0 rOpH3OHTAJIH:

B4 BB

AY
Ab
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Tenepp Hamo BBIMHCaTh, CKOJBLKO BBIMIPAcT AHH B 3aBHCHMOCTH OT
TOro, Kakolf Xon cleflaeT oHa ¥ Kakoii — Bwu1. Ecimm xon ArH — AU, a xon
Bunna—BY, To AnH Bbiarpaer 0 (1 — 1 =-0). Ha nepecedenusr cooTt-
BETCTBYIOUIHX CTPOKH H cTonbuna 3ammiieM 0. AHaJOrH4yHO 3amnoOJIHHM
OCTajIbHbIe 3MEMEHThl TaOJWIBI, MCNONBL3YyA OTpHUATENbHbIE YHCIA A
npourpseiieil AHH. To, YTO NONYYHTCA B Pe3yIbTATe, HA3BIBACTCA NAAMmeX-
HOIl mampuyeil, XOTOpas ONHCHLIBAeT OXHAaeMble BbIMrpbiin AHH. Ona
TaKKe OMHCHIBAET BO3MOXHbIC NPOHIpHINIH BEnna; QakTHueckH 3NeMeH-
Thl MAaTpHIBI C NMPOTHBOMOJIOKHBIM 3HAKOM COOTBETCTBYIOT BBLIHIPLIIHAM
bunna.

B4 bb
AY 0 -1 IJIaTeXHasd MaTpuHOa A
AB 0 1 a PHI

IInaTeXxHy10 MaTPHIy MOXHO NMpencTaBuTh MaccuBoM A(LJ), roe I =
=1,2ul] = 1, 2, Takum obpa3om,
A, =0, A1,2) = -1, A@2I1) =0, AQ2 = 1.

Huxe OpUBOIATCH MIATEXKHbie MaTPHIbI ANl APYFHX MPHMEDPOB:

BeiOpacbiBaHHe MOHET a0 ap

ﬁg _i _i mnaTexHas Matpuua K
BoiGpachIBaHKe NajbLEB ()| o2

31 2 -3

32 3 4 IUIaTeXHad MaTpHua D
YeT-HeueT K1 K2 K3 K4

HJIaTeXKHaAs
Ha4a -1 2 -3 4 Matpuna U
HH 1 -2 3 -4

Kako#i cTpaterun npuaepXxuBatbCia? PacCMOTPHM HEDPBYIO HIPY: AHH
u bunn BetbpaceiBaloT kapThl. Eciin AHH BbIGpachiBaeT YEPHYIO KapTy, TO
oHa nubo Bemrpaet 0, mubo mpourpaet 1. Ecnu e oHa noliner Genoil kap-
TOM, TO BhiMrpaer mi6o 0, mi6o 1. [ToHATHO, 4TO AHH HHKOTOA HEe CTaHeT
XOOUTH YePHOH KapToil, MOTOMY 9TO HE3aBHCHMMO OT xona bunna efi seiron-
Hee noitTH Genolt kapToit. Mrak, AHH Bcerna AoJixkHa BeIOpackiBaTh Gemylo
kapty. Tenepp 3atimemcs BuioM. Ecnu oH Oymer XOOHTDh 4epHOM KapToil,
TO HHKOTIa HHYEro He MpoMIrpaeT, HO M He BbiMrpaer. Ecnu xe oH mofiner
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Genoit xapToit, TO cMOXeT mpourpath 1 (BLIMIpaTh 1 OH MOXET TONBLKO B
TOM ClTy4ae, €c/ii AHH BbIODOCHT HYEDHYIO KapTy, HO MbI YK€ 3HaeM, 4TO
OHAa 3TOro Hukorgma He cmenaet). Taxum obpasom, Bunn Bcerma Gymer xo-
OUTH YepHO#t KapToit. BeiBoa: xon Bumna Bcerna BY, xooq Aun— AB. B pe-
3yNbTaTe HH OOHH H3 MIPOKOB HHYEro HE BBIMrpaeT M He mpourpaer. OT-
KJIOHUTBCA OT 3TO# CTpaTerHd HHKTO M3 HHX He MOXET — MHA4Ye OH NMpOHI-
paer.

2TO NpHMEP CMPOo20 onpeodeaeHHol UIPbl. Y KaXXIOro Hrpoka B Cyll-
HOCTH TOJIbKO OOHH X0, TaK 4TO MIpa HM OOBOJIbHO OBICTpO HOJIKHA Ha-
CKYYHTh. Yranarh, KTO CTAaHET NOOCOUTENEM B CTPOro ONpeAe/ICHHOM Hr-
pe, — HeNo HEXHTPOe, MOCKOMBKY IJIaTeXHAs MATPHIA Tako#i Urphl o6nana-
€T OOHHM HHTEPeCHBIM CBOMCTBOM: HMEETCA 3/IEMEHT, OMHOBPEMEHHO SBJIfA-
FOLIHACA MHHUMAILHBIM B HEKOTOPOIl CTPOKE H MaKCHMAJIbHBIM B HEKOTO-
poM ctonbue. 3TOT 3MIEMEHT HA3bIBACTCA TOYKOH MUHUMAKCA TUIATEXHOMN
Matpuubl. Hanpumep,

BY Bb
AY 0 -1
AB 0 1

1
TOYKa MHHMMaKca

Ecmn nuaTekxHas MaTPHIA Mrpbl HMeeT TOYKY MHHHMMAKCa, TaKas Hr-
pa ABJIAETCA CTPOro ONpENENIEHHON, H CONEPHHKH HOJDKHBI BHIOHpATh TOT
XO0II, KOTOPHI{ COOTBETCTBYET CTPOKE H CTONOMY, comepXaluM TOUKY MH-
HHMMakca. 3HaueHHe MHHMMAKCa Ha3bIBaE€TCA YEeHOU HUIPbI: TOT HMIPOK, YbH
X0Obl BBIMMMCAHBI N0 BEPTHKAJ/IM, B CPEOHEM BBIMIPBIBAET TaKylo cymmy. B
DPAacCMOTPEHHOM BbIlliE MPUMeEpE LIEHA HIPHl PAaBHAJNACH HYJIIO; B 3TOM CIIy-
94ae rOBOpAT, UTO MIPa CHNpaseonusan.

CT1poro onpeneyicHHbIE HIPhl — 3aHATHE MOBOJILHO HYOHOE (Pa3Be 9TO
Balll COMEPHHK HE MOIO3pEBaeT, YTO ITO HMEHHO Takas urpa). boabmmH-
CTBO HID TaKkOBbIMH H€ ABIAIOTCA, U TPH OCTAJIbHBIX MPHMEPA — TOXE HE
CTPOro OMNpenesicHHbIE MIphl; MOXeTe yOemMThCA B 3TOM, MNOMBITABILHCH
HalATH TOYKY MMHHMAKCa.

B Tpex 3TMX HIpax CHTyauus HECKONMIbKO Oonee cnmoskHas. Jlyumias
CTpaTerus KaXaoro Mrpoka 3ziech He CTOMb odeBHAHA. OOHAKO, €CJIH y4acT-
HHKH HIPalOT NPOXOUKATEJILHOE BPeMsl, HOHATHO, YTO HH OIHH M3 MIPOKOB
He OymeT Imenath Bce BpeMs OOMH H TOT Xe Xod. Hampumep, ecris mpH Bbi-
6paceiBanun MoHeT Ki3p Bcerma GymeT BeibmpaTh opna, To Mdepek Bckope
3TO 3aMeTHT H CTaHeT BhIOpachIBaTh CBOIO MOHETY peLleTkoif, u T. n. Ha
caMOM Zene Jryuinas crpaTerdsa u ansg Km3p u nnma Jepeka — ciyvaltHbIM
o6pa3oM BBIOMpaTh OpJia M peleTKy (OHM MOrYT, HapuMep, MPOCTO MOA-
6packiBaTh MOHETY M 3aKphIBaTh €€ IpH NaaeHHH). B pesymbraTe mo mpo-
IIECTBHH HEKOTOPOrc BpEeMEHH HIPa CTAaHET CNPaBeIUTHBOMA.

Touno Tak e OoOCTOHT Iesio M ¢ BhIOpachiBaHHEM NableB. YTOGH
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MX JIHBHs [OBEACHAA CTalla ONTHMAILHONH, DmBapn # PHOHA MOJLKHLI BBHIOH-
paTh CBOM XoAbl ciydaliAbIM 00pa3oM, HO C HEKOTOPBIM MPEANOYTEHHEM
BbIGpachiBaHuA OfHOro nanbua. Ha caMoM zene MOXHO moOKa3aThb, YTO DA-
BapAy HYXHO BblOpackIBaTh | manen Ha npoTaXeHnH 7/12 nepuona Mrpel u
2 nanbna — ocTanbHOe BpeMs (T. e. 5/12 meprona). HpuueM Kaxawii pas
YHUCNIO TMOKa3aHHLIX NaJbIeB AONKHO BLIOHpaTheA ciaydafiHBIM 0Opa3oM.
9710 H Oymer nyumieili NHHHEH NOBeAeHHA DIBapIa — €ro ONMUMAAbHOU
cmpameeueti. OCYIIECTBHTb 3TO MOXHO, HalpHMeEpP, NPH MOMOLIK CTONKH
u3 12 xapT, Ha ceMHM H3 KOTOpbIX —IMbpa 1, a Ha ocTaympHbIX 2. Unu xe
DaBapa MOXET BOCMOJIL30BATbCA CBOMM KOMIBLIOTEPOM UIA MONYYEHHUA CITy-
‘yattabIX yncen Mexay 0 u 1. Ecnu nonydennoe uncino Mensiue 7/12, Damap-
Oy clenyeT XomMTh D1, B MPOTHBHOM CjIydae €My HaJO BBIOpDOCHTH IBa
nasbua. .

OntuManbHas cTpaTerdds PHOHBI TOUHO TaKas Xe: ¢ Hano BuIOpachl-
BaTh | mameu B 7 u3 12 cinyvaeB M 2 manbua—B 5 u3 12. OTKIOHEHHE OT
ITHX ONTHMAABLHBIX CTPATErHH HH K 4eMY XOpOilleMy He npHseneT. IpHaep-
KHBAACh XKe HX, HTDOKH MHHHMH3HDYIOT CBOH IpPOMIpHII.

DTa wrpa He ABNAETCA CIOpPAaBEOJIMBON, MOTOMY YTO Koraa oba umrpoka
HpUAEPAKUBAIOTCA CBOSH ONTHMANBbHON CTpaTerHH, cpeAHue noTepr DABap-
na coctaensaoT 1/12. Mbl roBopuM, 9TO yena 3moli uepel ectb —1/12.

IToyeMy ke meHa urpbl paBHa — 1/12? YToObl OTBETHTH HAa 3TOT BO-
mpoc, npeactaBaM cebe, aTo DaBapa H Puona BbIOpackIBaIOT NABUBI B Te-
yeHwe HOJIFOro BpeMeHH, Hampumep, 1440 pas. Ilpeanonaraercsa, 4To Kax-
OBl UTPOK BeAeT ceba onTHMANIBLHBLIM 00pa3oM, Tak 9TO B cpeaHeM DaBapa
BbiOpocuT 1 nmanen (mpubimzurensno) 840 pa3 n 2 namsua— 600 pas (mo-
cKkonbKy 1440#%7/12 = 840 u 1440%5/12 = 600). 3a TO Bpemsa, Koraa An-
sapa 840 pa3 BeiOpocut 1 maneu, MblI OxHMIaeM, 470 PuoHa BbIOpOCHT 1
manen B TedeHue 7/12 3toro mepHoAda, T. €. 490 pas, H aBa naapua— 350
pa3. AHAJNIOrH4YHO, B TeUYeHHE TOrO BpeMeHH, Koraa Dasapa 600 pa3 BeiOpo-
cut 2 manbua, Puona BeiOpocuT | manen 350 pas u 2 manbia—250 pas
(rak xak 600%7/12 = 350 u 600%5/12 = 250). Takum o6pazoM, OXHAac-
MBbIH BBIMTpbIII DaBapaa B MaTue H3 1440 cpakenmii cocTaBHT

490%2 + 350%(—3) + 350%(—3) + 250%4 = —120.

Hrak, ero OXHAaeMblii BBIMIDHII 33 OMHO CPa)KEHHE paBeH
—120/1440 = -1/12.

Bul MoXeTe mpozenaTh mogoOHbie BLIYHMCIEHASN B NpPeANONIOKEHHH,
yTO DABapAd NPHAEPKHBAETCA CTpAaTerHH, OTIHMYAIOMmEHCs OT ONMHCAHHOH
Boiltie. U1 TyT Xe ybemurech, 4TOo OXHOaeMbii MpoMIpeim Dasapaa Oyaer
eme Oonbiue.

Cmpameeun UrpoKa — 3TO NPOCTO CIOHCOK HEOTPHUATENIbHbIX YHCEJ,
CyMMa KOTOpbIX paBHa 1. KaxaoMy H3 BO3MOXHBIX XOHOB MIDOKa COOT-
BETCTBYET OHHO 4MCJIO; OHO BbIpa)kaeT MpOMOPUHIO, B KOTOPOH TOT HIH
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MHOH XOH MOBTOpAETCa BO Bpems Hrpei. Hanpumep, (0.33, 0.67) momxHo
03HaYaTh, 9YTO OONA NepBoro xoaa cocrasisgeT 0.33, umn 33%, a BTOpOoro—
0.67, niu 67%. CTpaTerna Ha3bIBAETCA ONMIUMAABHOI, €ClIH, IPAAEPKHBA-
ACh €€, HIPOKH MHHHMHM3UDYIOT CBOH NOTEDH.

Pewwumb uecpy —3T0 3HAUMT ONPEOCNIMTh ONTHMAJIbHBIE CTPATErHH
Ka)KIOro HrpoKa M IeHy Mrpbl. [Ins pelneHHA Urp ABYX YYacTHHKOB ¢ HyJle-
Bo# cyMMoif pa3paboran paa Meromos. Eciu pa3Mep miaTexHO# MaTpHIBI
HEBEJIMK, MOXXHO BOCIIOJIL30BaThcA rpadpHueckHMH MeTonamu. B obiemM xe
cydae pelleHHE JIETKO MOJIYYHTD NMPH MOMOLIH JIHHEHHOTO MPOrpaMMHApOBa-
aHa (cuMiuiekc-Merton). TloapoGHoe H3nmOXKenHe ITON TEXHHKH BHIXOAMT 3a
paMKH HallluX BO3MOJXHOCTell; TeM He MeHee Mbl BKJHOUHIH B KHHTY MpO-
rpammy UTPA IBYX JIULL C HYJIEBOM CYMMOM, B xoTopoii 1a pe-
IIEHH TAKHX HIP HMCNONB3YETCA CHMIUIEKC-METOA. 3aMeTHM, 4YTO B Ipo-
rpaMMe He MpedyCMOTpDEHA NPOBEPKaA, ABJIAETCA JIH HIPa CTPOrO onpeaciicH-
Hoit — BaM clieAyeT NMpoaeNiaTh 3TO CAMOCTOATENLHO, YTO HE COCTaBHT TPY-
Oa. KpoMe Toro, 9acTo y Kaxmoro Mrpoka umeerca 6ombiune oaHoit onTH-
MaJIbHOH CTpaTerMd — mporpamMma xe BBMBIIET TOJbKO ogHy. Muorma ans
onpenesieHHs APYro# ONTHMANbLHON CTPATErHu AOCTATOYHO BHITHCAThH XOObI
HFPOKOB B HHOM MNODSAAKE.

16 REM 33 I NI I M0 I I 306 360 2 3
20 REM * *
30 REM * WFA RBYX AU C HYREBOW CYMMON »
40 REM »* *
50 REM I IEIIIEIU I 00660006 06 0636 6 362063606 366 3 36 36 96 3¢
60 REM

7@ REM

100 REM LALLLLLAALLLLALLLL HAMARDHAR YCTAHOBKA JAALLASLAL KSR LI LS RALLILL LSS LLA,
110 LET CS==CHR«%(147) : REM KOR OMMCTKM 3IKPAHA

120 PRINT CSx; : REM OYWCTUTL 3KPAH

130 PRINT "HATFUBA ARA WIPH ABYX JWy”

140 PRINT "KAKOW FASMEF WI'PW?”

15@ PRINT "4WCAO CTPOK "

160 INPUT #

170 LET H=INT(M+.5)

180 PRINT ° CTOABLOB ~3 B >To# 4acTH BBOAMTCA ILIaTeXHas
190 INPUT N MaTpHUa uid pewaemoii Hrpsl. Io-

200 LET N=INT(N+.5)
210 IF M(2 OR N{2 THEN GOTO 170
220 LET T=M+N+1

230 DI ACH+1,T+1)

240 DIM F(M)

250 DIM Q(N)

260 LET MIN=¢

270 FRINT

280 PRINT “BEOA TAATERHO® MATPUUMN
290 PRINT

300 FOR I=1 TO M

310 FOR J=1 TO N

320 PRINT "CTPOKA”:I:"CTOAREYU";.J3
330 INPUT ACL,D)

240 IF ACI, D<MIN THEN HIN=A(I,))

cfie mpOrpaMMbl NPHBEAEH THIHY-
HBIH aucieil. 3aTeM ompenensiercs
MHHHMANbHOE OTPHUATELHOE 3Ha-
YEHHA H M3 Hero BbiYHTaerca 1. Pe-
3y/bTAT MNPHCBAHBAECTCA INEPEMEH-
HO# MIN.
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350 NEXT J
360 PRINT
370 NEXT I
380 LET MIN=MIN-1

400 REM AXAXLLZXALZY WACCHE HA AVCTIMEW W BMMUTAHME MIN AAAALLLLLLLIAAL
410 PRINT CSX; : REM OUMCTUTD IKPAH
420 FOR I=1 TO M

430 FRINT = "3 Ha 5kpaH BBIBOAHTCA IUIATEXHAA

440 FOR J=1 TO N MaTDPHIIa, H3 KaXIO0ro YHCiIa KoTo- 3
450 PRINT A(1,); po#t BbluTeHO 3HaYeHne MIN. B pe-

460 LET A(I,J)=A(L, D)-NIN 3yNbTaTe BCE YHCAa MACCHBA CTAHO-

2;: ::'E?’I(:"J BATCA NOJIOXHTEIBHBIMH.

490 NEXT 1

495 PRINT

00 REM AAALLLALIALLLLLL S PACEAPERWE MACCVBA LLATLLLLLLLLALLLLLLAS LA LT,

310 FOR I=1 TO M+l

520 FOR J=N+1 TO M+N

530 LET A(I,J)=0

55;: g; ~Il Iins ynobcTBa BBHIMHCEHHHE MaccuB
550 FOR J=1 TO N A(l, J) pacummpaerca.

570 LET A(M+1,0)=-1

580 NEXT J

590 FOR I=1 TO M

600 LET AC(I,N+I)=1

610 LET A(I,T)=1

620 LET A(I,T+1)=@

630 NEXT I

440 LET A(M+1,T)=0

4650 PRINT "OBPABOTKA™

200 REM LAAASLAALLLLALS LSS Y, BIMUCRATEROHOA WK LLLLLLLALLLLLLIILLL LS A

710 PRINT “#7;

720 REM /%//4%%) BWMEOF CTOABWNA S LAZALLZ

e ey

OcHoBHOMU BbIYHCITHTENbHBIN

720 LET S=1 uupkn. Crpoxka R u cronbeu S
740 FOR J=2 TO N+M BLIOHDAIOTCA B COOTBETCTBHH ¢
750 IF A(M+1, ) (A(M+1,5) THEN LET S=J HEKOTOPBIMH MpaBHIAMH; Mac-
760 NEXT J cuB A(l, J) npH 3TOM H3MeHsAeT-
770 REM %ZX WPOBEPKA HA OKOHYAHME XZ//Z ca. IMpouecc mnoeTOpseTcs no

780 IF A(M+1,8))-1.0E-20 THEN GOTO 1110

790 REM Z47X74% BMEOP CTPOKM R ZLAAA%AL TeX NOp, NOKa HE BLIMONHHTCA

800 LET R0 HekoTOpoe  ycnoBHe. [Ilocrne
810 LET R=R+1 KaXaoro mnpOXOXOEHHA UHKNA
820 IF A(R,S)(1.0£~20 THEN GOTO 810 Ha 3KpaH BBIBONHTCA *.

830 FOR I=R+1 TO M

840 LET C=A(R,N+M+1)/A(R,S)

850 IF A(I,S5)<1.0E-20 THEN GOTO 87¢
860 IF ACI,T)/A(I,5)(C THEN LET R=I
87¢ NEXT I

880 REM Z//ALXLL PERYKUMA LIAALAASALLLL
899 LET A(R,T+1)=S

900 IF S)N THEN LET A(R,T+1)=0

910 LET W=A(R,5)

920 FOR =1 TO T

930 LET A(R,J)=A(R,J)/W

940 NEXT J

950 FOR I=1 TO M+1

960 IF I=R THEN GOTO 1020

976 LET W=A(I,5)

960 IF ARS(W)(1.0E-20 THEN GOTO 1029
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990 FOR J=1 7O T

1000 LET ACI, )=ACI, D)-A(R, J) ¥

1010 NEXT J

1020 NEXT I

1630 GOTO 710

1100 REM LALLLLLLLISALALAALAY, ONTHHARDHME CTPATEIWH YLXLLLLLLALLLLLL LIS
1110 LET U=1/ACH+1,N+H+1)

1126 REM ZZ4X%XY WPOK N0 CTPOKAM %/%X1%

1130 FOR I=1 TO M Beluncnaiorca  onm Hble
1140 LET P(I)=A(M+1,N+1) %y CTpaTErnH HMATH
1150 NEXT I )

1160 REM ZZ%74%% WPOK TO CTORBUAM %XXXY

1170 FOR J=1 TO H

1180 LET QCACJS, T+1))=A(J, T)*y

1190 NEXT J

1200 REM ZLLAXLALLARLY LAY BHBOR HA 3KPAH PEIYRABTATA LANAALLLLLLILLNL
1210 PRINT 7 MOAYHEHN"

1220 PRINT

1239 PRINT “ONTUMARLHME CTPATErWW™

1240 PRINT

1250 PRINT "WPOKA N0 CTFOKAM™

1260 FOR I=1 TO ™

1270 PRINT " ' “;INT(1000xP(I)+.5)/1000

1280 NEXT I Ha 3Kkpal BBIBOOSITCA OMNTH-

1200 ERINT € CTpaTerHH 4 LceHa
1300 PRINT "WFFOKA TIO CTOARUAH” MaJBHbI P

1310 FOR J=1 TO N HIPEL.

1320 PRINT INT(1000%G(J})+.5)/1000;

1330 NEXT J JIONO/THHTENIbHBIE  -3aMEYaHHA
1340 PRINT CM. B MPHIOXEHHH.

1350 PRINT

1360 PRINT “UEHA WIPK ARA WFPOKA™

1370 PRINT “TO CTPOKAM = "3;INT(1000%(U+MIN)+.5)/1000
1400 REM ALULLLLLALLLLLLLAS NOBYOPERKE LA LALLIAILL AL LS AL LR LALLLLSRLILL
1410 GET Gx : REM LET Ge=INKEY®

1420 IF Gx="" THEN GOTO 1410

1430 PRINT

1440 PRINT " NOBTOPWTL? Y WAM N”

1450 GET Gx : REM LET Gr=INKEYx

1460 IF GROY" AND G®()"N" THEN GOTO 1450

1470 IF Gx="Y" THEN RUN
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KAKOW FASHMEP WMFW?

YACRO CTFOK? 3
CTOABLOE? 3

MATPULUA RRA WCPY BEYX AUl

—

BBOR TAATEXHOR MATPULL

OBPABOTKA

WrPOKA N0 CTPOKAM
.381
-449
-146%

WrPoKA N0 CTORELAM
415 .347 237

N0 CTPORAM=  .047

NOBTOPUTL? Y UK N

wuds ORYYEHH

ONTUMAABHLIE. CTPATEMA

UEHA WP RAR WIPOKA

CTPOKA 1 CTORREY 1 ? .3
CTFOKA 1 CTOREEY = ? -.7
CTPOKA 1 CTOABEY 3 ? .7
CTPOKA 2 CTORBEY 1 7 -.3
CTFOKA 2 CTOABEL 2 2 .7
CTPOKA 2 CTORBEN 2 ? .3
CTFOKA 3 CTOMBEX 1 7 .4
CTFOKA 3 CTORBEL 2 7 @
CTPOKA 3 CTORBEY 2 ? -.5
LJ
-7 .7
.7 -.3
9 -.5

_
—
_J

Kak genath nenbru? Pokcm m TonGoT wacTo HrpaioT B OOHY MIDY,
IJIATEeXHAasA MaTpHIA KOTOpO#l BhIMHCAHA HMXKE. POKCH BHIOHpaeT OmHy M3
cTpoK, a Tonbor —omun u3 cronbuoB. Yncna, cTOAIAE HA MepecedeHHH CO-
OTBETCTBYIOLIHX CTPOK H CTOJIOLOB IUIATEXHOH MaTPHILBI, 0603Ha4al0T BbI-
urpoimn Pokcu y Ton6ora. Takum oGpa3oM, ecim PokcH BbiGepeT NepBYIO

crpoxy, a Tonbor — Tpetuii cronbeu, To POKCH BHIHIpaeT 56.
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“m @ & @ 6
a -7 16 56 -7 10
2) 1 8 5 -5 -3
3) -5 74 43 -6 36 mnaTexuHas MaTpHUIAa HIpoxa
4 -6 25 81 -5 24 no crpoxam (Poxch)
¢ -5 -2 9 1 25

Ecnn 6bI BbI CTa HIPaTh B 3TY HIPY, 32 KOO Bbl MPEANOWIH Gbl BbI-
crynath: 3a Pokca miu Tonbora? MHorue OymaroT, 9TO BbiromHee OBITH
HIPOKOM 110 cTpokam. Ha caMoM ke mene moyioxKeHHe Hrpoka no cronbnam
3HAYHTENILHO Myulle. Ecnun BaM ynacTca yroBOpHTh KOro-EHOyAnb chirpaTh B
3Ty WIpy Ha AEHLTH TMpH TOM YCJIOBHH, 4TO BH OyleTe WrpaTh mo cTont-
IaM, TO CMOXeTe clierka 3apaboraTe. Heno B TOM, 94TO LEHA 3TOH HIPbI
oTpHuatenbHa: — 2. TakuM o6pa3oM, ecnu Bel OyneTe MpHAEPXKHBATHCA ON-
THMaJIbHON CTpaTerus, TO BBIMIPAETE B CPEAHEM 2; He HCK/IIOYEHO, YTO fa-
*e 9yTh Oonblue.

OnTMaNbHas CTpaTerds Hrpoka No cToa0uaM cOCTOHT B BblOope
ciydalinbiM 0Qpa3oM M OHHAKOBO YacTO TONbKO ABYX cTonbmnos: 1 u 4. B
caMOM Iiefie, BaM JOJKHO ObITh MOHSATHO, YTO HMKOTAa HE CienAyeT BhIOH-
path cronOus! 2, 3 u 5. HanpumMep, HHKOTAa He cnenyeT BpIOHpaTh cTonben
2, OTOMY UYTO BBIMIpHII 0O cTONOMy 1 6cecoa Bombiue, Kakyro Obl cTPOKY
HH BeIOpan Bawl' NMpoTHBHHK. MbI rOBOpHM, uTO cronben 1 npeonoumu-
meabree cronbua 2. Ilo Toi xe mpuuuHe cTonben 1 mpenmoYTHTENbHES
cronbua 3 u cronben 4 NpeaNoOYTHTENBHEE CTONONA 5. BLINEPKHYB 3TH TpH
cronbna, MONyYnM CNEOYIOWYiO0 PDEOYIHPOBAHHYIO MATPHLY:

a0 @

1 -7 -7
@ 1 -5
3) -5 -6
@ -6 -5
G -5 1

Teneps ye OOHATHO, MOYEMY 3Ta HIPa UPE3BSIMARXHO HECIIpABENMBA
IJIA HrPOKa MO CTPOKaM.

Ecnu BaM yaacTcA CKIOHHTH KOro-HHOy/b K YYacTHIO B MIpe, HE NpH-
3HaBaliTech, YTO coOOMpaeTeCh XOMMThL JMIML MO cTonbmaM 1 u 4. Moxere
OpMOATh HIPe BHAMMOCTH COPAaBeUTHBOL, HCMONb3ya 5 KapT ¢ mubpoit 1 B
npyrde 5 ¢ uadpoit 4. Ludpel, n3o6paxeHnsie Ha KapTax, CBOEMY OPOTHB-
HHKY, pa3yMeeTcs, He MOKa3piBaliTe. 3aTeM MYyCTh OH Ha30BET HOMEP .CTPO-
KH —H MOJXETE MEPEBOPAuYMBATh BEPXHIOI KapTy. BhIUHMCIHTE MO miaTex-
HOM MaTpHlle CBOH BBLIMIPBLII HJIH NPOHIpeill. MoXkeTe NMH BbI MPOHTPATh?
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KoMIbIoTEPHBIE CTpaTerHueckue Urpbl. Ha OCHOBEe OMMCAHHBIX BHILIE
HoeH O4YeHb JIETKO CO3[aBaTh 3aHMMATENLHBIC HIPbI NPH MOMOLIM KOMMBIO-
Tepa. [IpocThIM nNpuMepoM TOMy ciyxut nporpamMa BJIOXKEHUME KA-
IMUTAJIA. INpeanonaraercs, 4TO HEH3BECTHBIN OaroaeTeNb NOXEPTBOBAJ
BaM 1000 OOUTapoOB ¢ TeM YCIOBHEM, YTO BbI BIIOKHTE HX B TPH OpedlpHA-
Tus: X, Y 1 Z. Bl 00653aHb1 BKNaABIBATH BCe AeHbrH B TedeHue 10 mer. He-
o6xoouMo Kaxablid rog coobwarh, Kakas cyMMa OyoeT BNoOXKeHa B TO WIH
HHOE NpeAnpHATHE. Y BaC €CTh OOBOJILHO MOLIHBIN KOMHBIOTED M CBOM ue-
noBek B Kaxao# ¢upme. Tak u4To BBl CIOCOOHBI OLEHHBATEH NPHOLLIL (YOBI-
TOK) B pacueTe Ha OAHH OOJUIAD B KaXOoi U3 GHPM B 3aBHCHMMOCTM OT CO-
CTOsHHA pbiHKa. Bcero BO3MOXHO 3 cOCTOAHMS, M KOMIBLIOTED BaM NOA-
CKaXeT, ¢ KaKoOl BepOSTHOCTBIO TO MJIM HHOE COCTOSHHE MOXET BO3HHK-
HyTh. IpB6LUTL ¥nH yOBITOK Ha | AOJUIAD BBIBOOATCA HA SKPAH.IHCIUIER B
Buge Tabnmuupl (HMXXe MpHBedeH MpHMEP):

COCTOAHUA PHHKA
ST 1 ST2 §T3
222 413 L3435

X 4 -.1 .3
Yy =2 .1 .1
Z -.1 4 -.3

3nech BepoATHOCTH NepBOro coctosHus ST 1 pasua 0.222 (T. e. B 22.2%
ciydaes). Ecnu Ha peiake Habmonaercd coctosnue ST 1, TO B IpequpyusaTHH
X pama npu6euTk ¢ 1 nomwnapa cocraeut 0.40 monnapa, B papMe Y BbI MO-
HeceTe yomiTOk 0.20 nonnmapa Ha 1 momnap, a B dupMe Z BBl Ha KaXXgOM
nomnape norepsere 0.10 momnapa. Takum o6pa3oM, eciH Bbl BJIOXKUIH B
npeaupusTs X, Y u Z cooTBercTBeHHO cyMMBI 300, 300 u 400, a Ha pbiHKe
6bu10 cocTosHme 1, TO Bamr oOwmMif AOXOO COCTABHT

300%0.4 + 300%(~0.2) + 400%(—0.1) = 20

M Telepb Bl cTaHeTe ob6mamartenem 1020 momnapos.

B KOHIe KaXIOro roga BaM MNpPHOETCA NPMHUMATH DELICHME, Kyaa
BKAaabiBaTh OcHbIH. JIOCTaTOUHO yKa3aTh TOJIBKO, CKOJILKO BBI BJIOJKHTE B
X 1 Y, 2 0cTaTOK KOMIBIOTED ABTOMAaTHUECKH NepeBedeT B Z.

Bam orBoaurca 10 sneT Ha TO, utoObl pasGorarters. Kaxmas urpa
umeeT 1ieHy 0.05 wiu okono toro. TakuM 006pa3oM, ecii Bbl BKJIAJBIRAETE
OEeHbH ONTHMANBHBIM 00pa3oM, Ball KamuTajl HOJKEH YBEJIMYHBATHLCA B
CpedHeM He McHee YeM Ha 5% exerogHo. Mrpas pMCKOBaHHO, BBl MOJXKETE
pa3boraterh (MM pa3opHTbCA) 4yTh Oonbime. JKenmaeM ymauu.



10 REM
20 REM
30 REM
40 REM
50 REM
60 REM
70 REM
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23 20 34 I M I M MM NN

* *
* BAOREHVE KATUTARA *
* *

I3 I3 363 3 I 3 363 3636 336 3
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160 REM //////,{///.,./////// HAYARLHAR YCTANOBKA YALULLLLL LI AL LLLLLLLLLLL L,

110 LET CS==CHR®(147)
120 DIM A(4,3,10)
130 FOR K=1 TO 10
140 FOR I=1 TO 4
15¢ FOR J=1 TC 3
160 READ A(I,J,K)
170 NEXT J

180 NEXT I

190 NEXT K

200 LET W=1000
210 LET YEAR=1

t REM KOA OYUCTRKW 3KPAHA

B namatk 3anuceiBaeTcR 10 pa3-
NHYHBIX IUTATEXKHBIX MATpHIl B
pune maccusor A(l, J, K). B uux
COflePXUTCH MHGOpDMAIHA O Be-
POATHOCTAX COCTOSHHIH DBIHKA.

300 REM LALLALLLLLLLLLLLLLLLLS UAKR LALLLLLLLLLLLLLLLLLLLLLLLLLLALLLL LS L,

310 PRINT CS¥;
315 PRINT ~

320 PRINT ~

330 PRINT
340 PRINT
356 PRINT
360 PRINT ~
370 PRINT ~

: REM OMMCTUTL 3KPAH
BAOXKEHME KATUTARA™
FOR” ; YEAR

“KATKTAR B HAYARE MORA PABEH ;W

COCTORHNWA PHiHKA”
ST1 ST 2 ST 3"

380 LET K=INT(RND(1)»10+1)

390 FOR I=1 TO 4

400 IF I=2 THEN PRINT ~
410 IF I=3 THEN PRINT ~
420 IF I=4
430 FOR
440 IF I=1
450 IF I>1

460 NEXT J

J=1 70 3

470 IF I=1 THEN PRINT

48Q PRINT
490 NEXT 1
500 PRINT

THEN PRINT ~ Z

X"
.

.
H
.
’

-

.

14

THEN PRINT TAB(-3+6%J0);A(1,0,K);
1 THEN PRINT TAB(-2+46%J):A(I,J,K);

510 PRINT "CKOAbKO B XOTWTE BAOKUTL ™

520 PRINT “B X";
530 INPUT X
54@ LET X=INT(X+.5)

Yucno K BriOHpaeTcs H3 QHana-
30Ha 1--10 cnyvaiHpiIM 0Opa-
30M. Ha 3xpaH BBIBOZHTCH CO-
OTBETCTBYIOIAsA maTexHas
Matprua. Komnsbiorep 3anpa-
WHBAET O Pa3Mepax BKIAJOB B
X u Y. CocrosHHE pBIHKA Ofipe-
AENRETCA MPH MOMOIIH CITy4aii-
Horo 4uchia Q B cTpoke 650.

55 'IF X<@ OR X)W THEN PRINT "CHMBKA - WONPOEYWTE EWE”
560 IF X<@ OR X)W THEN GOTO 520

570 PRINT "B Y":
580 INPUT Y
590 LET Y=INT(Y+.5)

6060 IF Y(@ OR Y>W-X THEN PRINT "OBWEKA - TIONWPOEYWTE EWE”
610 IF Y<@ OR Y>W-X THEN GOTOQ 570

620 LET Z=W-X-Y

630 PRINT "OCTATOK™$Z;"B 17

6-159
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640 REM wx/Z COCTOANUE FUHKA ZZZAZZA%Y
650 LET G=RNR(1)

66@ LET R=3

670 IF @¢A(1,1,K)+A(1,2,K)THEN LET R=2
680 IF Q¢A(1,1,K) THEN LET R=1

690 PRINT "COCTOAHWE PHHKA™ ;R

700 REM %x/% TPHEMAL W YBMTOK %XAXLLLALY
710 LET W=W+A{2,R,K)*¥X+A{3,R,K)*Y+A(4,R,K)*Z
720 LET W=INT(W+.5)

730 PRINT “BAR KAWMTAR TENEFL PABEH"; W

740 PRINT Beiyncnsercs nprbLub OT BIIO-
750 PRINT " MTOEW TPORACHMTL HABMWTE Y~ KEHHOro Kamurana HiH yObi-
768 GET B% : REM LET Gx=INKEY= TOK.

776 IF GRQO)”Y" THEN GOTO 760
786 LET YEAR=YEAR+1
790 IF YEAR{11 THEN GOTO 319

8OO REM LALLLAAALLLLLLLLLLLLL Y. OKOHNAHNE W TORTOPEHUE LALALLALLLLALLLLLLLLL
810 PRINT
820 PRINT "BN HAYAMM C 1000, A TEREFb Y BAC™3W

830 PRINT

840 LET Bx="x NOTFACABHWA FE3YALTAT *°

850 IF W(2500 THEN LET Br=" % OTAUYHO %7
850 IF W(2000 THEN LET Buw=" * XOFOWO *~
870 IF W(175@ THEN LET Bn=" » HETAOXQ *”
880 IF W(140@ THEN LET Bw==" * IWTb MOYHO *~
890 IF W(1000 THEN LET Bx=" E APYIOW FA3 NOEEJET”
900 FRINT Bx

910 FRINT

B$ — Muenne xommblotepa ©
TOM, HACKOJILKO yIayHO BhI
BIIOXKHJIH CBOH JIGHBTH.

1000 REM “X//%%Y% NOBTOFERUE LALLLLLKLALALLLR
1010 PRINT " NOBTOPUTL? Y WAM N”

1020 GET 6% : REM LET Ge=INKEY=

1030 IF G=¢)"Y" AND Gx{)>"N" THEN GOTO 1020
1049 IF G=="Y" THEN GOTO 200

1059 END : REM STOP

1100 PRINT ZZLALLLALLLLLLLLLLLLLLL LY. DAHHBIE AAXALLLILALAL L LAL S LS AL RRL LKL RKS,
111@ DATA .478,.337,.185,.3,~.7,.7,-.3..7.-.3,.2,.1,-.5
1120 DATA .106,.53,.364,-.5,-.3,.7,.5,-.5,.7,.3,.5,~.7
1130 DATA .415,.347,.237,.3,~.7,.7,-.3,.7,-.3,.4,@,-.5
1140 DATA .274,.346,.38,.5.-.7,.4,-.3,.7,-.3,-.5,.2,.3
1150 DATA .437,.438,.125,.6,~.64,.4,~.6,.8,.3,-.3,.5,-.3
1160 DATA .304,.435,.261,.8,~.7,.4,-.6,.4,.2,~.2,.6,-.6
1170 DATA .422,.39,.188,-.5,.6,-.3,.7,~.5.-.3,-.3..1,.27
1180 DATA .214,.357,.429,.3,~.2,.1,-.3,.4.-.1..1,-.2,.2
1190 DATA .222,.413,.365,.4,~.4,.3,-.2,.1,.1,-.1,.4,-.3
1200 DATA .093,.463,.444,0,-.4,.7,-.46,0,.2,.2,.8,-.8

JIONONMHUTENBHBIE 3aMEYAHHA CM. B NPHJIOXKEHHH.
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BROXEHUE KAfUTARA
roR 5

KATUTAR B HAMAJE TDRA
FABEH 1854

COCTOAHUA FPHHKA
8T 1 5T 2 ST3
L2220 .41 L340
X
Y
A

4

2

-.1

-4
.1
.4

CKOXKO Bb XOTUTE BAROXW
B X? 1874
B Y? @

OCTATOK @ E 7
COCTOAHUE FhIHKA 3

_

_2419

—

COCTOAHMA FHHKA

8T 1 5T 2 873
274 .346 .38
X .5 -.7 .4
Y -.3 7 -3
Z -.5 .2 -3
CKOAbKO BS XOTHTE BAORATL
B X0
B Y? 133
OCTATOK @ B Z

COCTORHUE FMHKA 2
BAll KATUTAA TEREPL PAREH
226

BM HAYAM C 1000,
A TEREPL ¥ RAC 226

E APYFOA FA3 WOBESET

Th
EAlt KATWTAR TEWEFL FAREH

—

YTOEM NMPOROAXVITL HAXMMTE Y

B crpokax 1100—1200 nporpammer BJIOXXKEHUE KATIUTAJIA co-

depxaTcss HeoGXOAHMEBIC NaHHbIE AJI1 MAaCCHBA
xommbioTepe komanna DATA orcyrcrsyer, To

A(, J, K). Eciu B BameM
MmaccuB A(l, J, K) cnenyer

CTpOHTH NO-ApYroMy. Hipke mokazaHo, Kak 3TO JIenacTcsa Ui ManlHHbI

ZX 81.
6i
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10 REM F U6 36 I
20 REM * X 81 *
30 REM * INVESTMENT GAME *
40 REM * *
50 REM 3696 6 396966 36 6 3 90 4 3¢
60 REM

70 REM

100 REM AAXAALALAALALLLALLLA SETTING UP FOR THE ZX 81 SALLLLLLLLLLISLLLEILLL,
120 DIM A(4,3,1@)

130 FOR K=1 TO 10

135 GOSUE 1100+K%10

140 FOR I=1 TO 4

156 FOR J=1 TO 3

16¢ LET S=12%I+4%J-15

165 LET ACI,J,K)=VAL(AX(S TO §5+3))
170 NEXT J

180 NEXT I

190 NEXT K

200 LET W=1000

210 LET YEAR=1

Hcrnons3ylite cTpokn 300—1050 w3 nporpammsi BJIOXKEHHE KAITUTAJIA.

1100 REM ALLLLLANLALLLLSLLLLG LA DOTA LALLARLLLLLLLLLLALLLLLRLALLALLLAL LS,
1110 LET A%=",478.337.1850.30-9.70.79-0.30.70-0.30.299.10-0.5"

1115 RETURN

1120 LET A%=".106.530.364-0.5-0.30.782.50-0.56.709.309.56-0.7"

1125 RETURN

1130 LET A%=",415.347.2370.30-9.70.70-0.30.70-0.70.400000-0.5
1135 RETURN

1140 LET A%=".274.344.3800.50-0.70.40-0.30.70-0.3~0.50.200.30
1145 RETURN

1156 LET Ax=".437.438.1250.40-0.60.40-0.60.80-0.3~0.30.50-0.3"
1155 RETURN

1160 LET Ax=",304.435.2410.80-0.70.40-0.60.400.20~0.20.40-9.6"
1165 RETURN

1170 LET Ax=".422,390.188-0.50.80-0.39.70-0.5-0.3~0.30.100.70

1175 RETURN
1186 LET Ax=".214.357.4290.70-0.20.10-0.30.40-0.10.10-0.20.20"
1185 RETURN
1196 LET 4Ax=".222.413.3450.40-0.40.30-0.20.100.10-0.19.40-0.3"
1195 RETURN

1200 LET As=",093.443.4440000-0.60.79-0.5600000.200.200.00-0.8"
1205 RETURN

TIpubnmxeHHple pELICHHsA. PellleHHe CTpaTernyeckod HIPbI MOXHO
HaiTH H ApYruM cnocobom. IMpeactasbre ceGe, 4TO KaXKAbifi MIPOK 3alM-
CBHIBaeT BCe XOObI, CAENIaHHBbIE UM B TeueHHE HECKONBLKHX cpaxenuir. Ecim
HIPOKH NMPHHAMAIOT PEIICHHE HA OCHOBE CPEIHErO XOAa CBOETO COIMEPHMKA,
TO HOcJie COJIbIIOTO KOJIMYECTBA XOIOB KaXAbllf CMOXET BhIpaboTaTh CBOIO
ONTHMAJILHYIO cTpaTeruo. Utobpl MONYyYHTE ONTHMAILHYIO CTPATErHIO Ta-
KMM MeTOHOM, HET HHKaKOH HeoOXOmHMMOCTH mo-HacTosileMy urpath. Ho-
CTaTOYHO TOrO, 4TOOBI KaXablii U3 MIPOKOB [0 OYEPEIM® FOBOPHJ, KaKk OH
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WIH OHa COOHMparOTCA MOHTH, NPHYEM PeELIeHHE OHH AOJDKHbI NPHHHMATh,
HCXOOA M3 CPeAHEro, BBHIMHCIECHHOTO MO BCeEM NPEABbIAYIHMM XO0JaM CBOEro
NPOTHBHHKA.

TipounnrocTpupyeM 3TOT MeTOA Ha MpHMeEpe Mrpbl DnBapaa U duo-
HbI, BbIOpACHIBAIOIIMX Najiblbl. BOT Kak 3/ech BBITNIAOHT ILIaTEeKHAs MaT-
puna:

2 -3

_3 4 (nnaTexHas MaTpHUA DIBapaa)

HUrpa HaunMHAETCA ¢ TOro, 4To dasapa sbiGHpaeT mobyio CTPOKy H 3a-
MHCBIBaeT ee nmon Matpuieil. IpeanonoxuM, oH BuIOpan cTpoky 1:

2 -3
-3 4
2 -3

IMornsnes Ha 310, ®HOHa BHIOHpaeT cTONbel, COOTBETCTBYIOILMHM
MEeHbILIEMY YHCIY CTPOKH. DTO cTonben 2, KOTOPHIf OHA H 3aNMCHIBACT
cnpaBa OT MaTpPHIIBI:

2 -3 | -3
-3 4 4
2 -3

Teneps DOBapA, B3rJIAHYB Ha 3TOT cTOJOel, BHIOHPaeT CTPOKY, COOTBETCT-
BYIOWYIO HaHOOMbIeMY 4YHCIY cTONONAa. DTO cTpoka 2. DnBapd cKiaibiBa-
€T ee IOWIEHHO CO CTPOKOH, BHIOpaHHOM MM paHblle, H pe3yIbTAT 3aUHCHI-
BaeT NOA npedbiayluel CTpPOKOH:

2 -3 | -3
-3 4 4
2 -3

-1 1

ITornsapges Ha HOBYIO CTPOKY, ®HOHa BLIOHpaeT cTtonbel, COOTBETCT-
BYIOLLIMI{ HaHMEHBILIEMY YHCITY B cTpoke. 1o cTtonben 1. Ona cknambiBaeT
€ro MOYIEeHHO C MPeObIAYIIMM M pe3yibTaT 3aluChIBAeT PANAOM:

2 -3 | -3 -1
-3 4 4 1
2 -3

-1 I

TIpouecc 3TOT NOBTOpAETCA MHOTOKpaTHO. Ecnu okaxeTcd, uTo uncna
COBMAaAalT, TO NPHOeralT K ClydalfHoMy BbIOODY.
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Hmxe npusesieH pe3ynbTaT Mrpbl u3 10 cpaxcennii. HauMmeHbIIMe duc-
na cTpok ¥ Hanbombmme uncna cTONOUOB MOO9EPKHYTHI.

2-3 1 -3-1 1 3 0-3-1 1 3 0] 6/10

-3 4 4 1-2-5-1 3 0-3-6-2]| 4/10
2 -3
-1 1
-4 5
-2 2
0 -1
2 -4
-1 0
-4 4
-2 1
0 -2
6/10 4/10

CTpaTeru® MOXHO (IPHONM)KEHHO) BLIYMCIHTD, MOAENHB MOAYEPKHY-
Thle 4MCIIA Kaxao#l cTpoku M kaxaoro cronbma wa 10. Takum obpasom,
npHONMM3UTENLHO ONTHMANBLHON cTpaterue DpBapma Oymer (0.6, 0.4), a
®duonbl — (0.6, 0.4). Bonee TOUHBIM OTBET MONYYaeTCA IIPH AOCTATOYHO
60JLIIOM 4HCHIE CDAaXXKEHHI.

Jnd Takoro MOMCKa ONTHMAJBHOMN CTpaTernH BEJHKOJICNHO MomoieT
KOMIBIOTep, cHaGkeunbiit mporpammoit TTPUBJIM3UTEJILHBINA AHA-
JIN3 UTPHI. KoMnbioTep BHIMOJNHAET ONHCAaHHBIN npouecc Gonee 100 pas.
MoxeTe YBeJIHYHTb 3TO UHCIO H MONMYUYHTh COOTBETCTBEHHO 6OJsiee TOUHBIM
pe3yNbTarT.

Xota nporpamMma UTPA JBYX JIULL C HYJIEBOVI CYMMOM na-
€T TOYHOE pelliecHHEe B MaTPHYHON HIpe, IpHYeM OYeHb ObICTpO, MaTeMaTH-
yeckas CTOPOHA BEChbMa YCJIOKHEHA H, HECOMHEHHO, IJii MHOTMX MPOTpPaM-
Ma He 4TO HHO€, KaK 4epHbIH AMK. MaTeMaTHUeCKHil acmexkT IPOrpaMMBbl
NPUBJIM3UTENLHBIA AHAJIU3 UTPHI MHOrO mpoe; HO 3HeCh BbI
TepsieTe HA TOM, YTO HME€eTe NHINbL NpHOMHKEHHOEe pelIeHue.

10 REM 30036336 363 6 36 36 36 3436 3636 6336 363 3 30 36 3 3 2
20 REM * *
30 REM * MPUEAUBUTERbHbI AHAMMS WIFH *
40 REW * *
5@ REM - 363630 36 696 3436 3036 3 .36 3636 3636 336 30 336 269 36 3096
60 REM

70 REM

100 REM ZALXLLKKRERLALLLLL AL HAMARBHAR YCTAHOBKA AALLLLLLLLLIAARIATLAALA KT
110 LET C8«=CHR»(147) : REM KOA OHWCTKM 3KFAHA

120 LET G=100

130 FPRINT C8<; : REM OYUCTWTL 3KPAH
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140 PRINT "MATPUUA AAR WCFW ABYX AWl ~
150 FRINT "KAKOW FASMNEP WIFW?”
160 PRINT "4WUCXO CIFOK”;
70 INFUT ¥
180 LET HM=INT(M+.5)
190 FRINT ~  CTORELOR™:
200 INFUT N
21¢ LET H=INT(N+.5)
220 IF ¥(Z OR N(2 THEN GOTO 130

230 DIM A(M,N) 3necy BBoamTca (INPUT) mnarexsas
340 DIM F(M) maTpuua. HyxHbl aBa RONOMHHTENb-
:23 gi: SE:; HBIX MaccHea. B HHX XpaHATCS Jomo-
570 DIN Y() JHUTENIbHbIE CTPOKH H  CTONOUEHI,
230 FRINT yHaCTBYIOUIME B Mpolecce.

296 PRINT “BEOR TNATEXHOA MATFMUM ~
300 FOR I=1 TO M

310 FOR J=1 TO N

320 PRINT "CTPOKA”:1; "CTORBEL":Js
330 INFUT AL,

340 NEXT J

35¢ FRINT

340 NEXT 1

406 REM AAAAALAAALLALLAA LS BMBOL HA RUCTIREW MACCMBA LALLLALGLLLLLLLARLARY,

419 PRINT CSa; : REM OMMCTWTL 3KFAH

420 FOR I=1 TO M

430 FRINT © “3

440 FOR J=1 TO N . Ha pamcnnelt BHIBOAHTCA IUIATEXHAs
450 FRINT A(I, D MaTpHIa.

46@ NEXT J

470 PRINT

480 NEXT I

490 FRINT

SO0 REM AALALLALLARLLLALLLIATL WOFU LELLALLLLLLLLLLLLLLLLRLLLLLL LI LLLL KA,

510 FRINT “OBFABOTNA";

520 LET R=INT(M#RND(1)+1)

%30 FOR T=0 T0 9

949 FOR U=1 TO (G+i)/1@

550 FOR J=1 TO N

S’?g kg;TYjJFYUHA(R’J) B 3ro0it yacTH nposoauTca 100 napTHA
- urpsl ¢ KoMmmbioTepoM. CHasama

580 GOSUE 1210
590 LET Q(C)=0{(C)+1 . KOMNBIOTED CydadHBIM 06pa3oM BbI-

600 FOR I=1 TO M 6upaeT cTpoKy. 3aTteM 100 pa3 nopTo-
610 LET X(1»=X{D)+a(I,0) pAEeTCA ONHCAHHBIA B TEKCTE Mpouecc.
620 NEXT I

630 GOSUE 1110

640 LET F(R)=F(R)+1
650 NEXT U

6@ FRINT "%

570 NEXT T
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480 PRINT “TIOAYMEHM” Ecym BBl XOTHTE, 9TOGBI GBLIO ChIrpa-
690 REM AXYA%L UEHA 1AAA%AYL HO Gosbille mMapTHil, BMECTO 3HaYEHHA
700 LET V1=INT(Y(C)+.5)/G 100 B cTpoke 120 yxaxuTte. 1000. ITpo-
710 LET V2=INT(X(R)+.5)/G rpamMa OyaeT paGoTaTh RONbIE, HO

pbigacT 6onee TOUHBIA pe3yibTaT.

BOO® REM LAALAALALLLLLLY OKOHYATERLHYA BMBOA HA 3KPAH XLALLALLLLLLLLALLLL
810 FRINT

820 FRINT “TFUBMMSUTEILHME ONTHHARLHME™

830 FRINT "CTPATECWH”

840 FRINT

85¢ PRINT "WIPOKA 1O CTFOKAM™

840 FOR I=1 TO M

870 PRINT ~  "sP(I)/G Ha 3kpaH BBIBOAATCA NpHOMsuTEMD-
880 NEXT 1 HBI€ ONTHMAJIbHBIE CTPATETHH.
890 FRINT

900 FRINT "WIPOKA RO CTOARHAM”
910 FOR J=1 TO N

920 FRINT Q(J)/Gs

930 NEXT J

948 PRINT

950 PRINT

260 FRINT “HEHA WCFH AMR WIPOKA™
970 PRINT N0 CTPOKAM )="3W"1

980 FRINT ~ W o(="3V2

1000 REM LALLALLALLLLLLLLLL ALY, NOBTOPEHME LALLLLLLLILLSLALIIIASLRLRAIALLLAL,
1010 PRINT

1020 FRINT " NOBTOFUTL? Y WK N”

103@ GET G= : REM LET GH=INKEYx

1840 IF G={)"Y" AND G=()"N" THEN GOTO 1030

1050 IF Gx="Y" THEN RUN

1060 END : REM STOP

1100 REM ZAAZAAAA4AA MOANPOTFAMMA RAR MAX W MIN LAALLLLLAXLIAALALLAAL LA LA LS

1200 REM JALLLLLLLALLLS, MAX KARELLALLSALLAL

1210 LET R=1

1220 FOR I=2 TO M

1230 IF X(I)=X(R) AND RNII(1){@.5 THEN LET R=I

1240 IF X'(I))X(R) THEN LET R=1

1250 NEXT I°

1260 RETURN TloanporpaMMel VIR onpenene-
HHA MakCHMyMa (MMHHMYMa) H3
COBOKYMHOCTH 4Hcen. Ecim Tta-

1300 REM LALALLLAIALALAL WIN LALSASAAS AL A KHX YHCEJ] HECKOJIbKO, KOMIBIO-

1310 LET C=1

1320 FOR J=2 T0 N Tep BLIOHPAET MPOH3BOJILHOE.

1330 IF Y(J)=Y(C) AND RND(1){0.5 THEN LET C=J

1340 IF Y(J){Y(C) THEN LET C=J

1350 NEXT J

1360 RETURN
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MATPUUA ARA WPW ABYX Al
KAKOR PA3MEF WIFPUW?

YHCAC CTPOK? 3
CTOABMOB? 3

BROL TAGTEXHUN riaTFWIIL

CTPOKA 1 CTOABEW 1 ? .3
CTPOKA 1 CTORBEL 2 ? -.7
CTPOKA 1 CTORBEN 3 ? .7
CTPOKA 2 CTORBEN 1 ? -.3
CTPOKA 2 CTOAEEYN 2 ? .7
CTPOKA 2 CTORREW 3 ? -.3
CTPOKA 3 CTOREEL 1 ? .4
CTPOKA 3 CTOAREL 2 ? 0
CTPOKA 3 CTOAREYN 3 ? -.5

-3 -7 .7
=3 .7 -.3
4 0 -.5

OBPABOTRA% ¥ % % %% % TO XY HE Hh

TPUBRUBHTEALHBIE O THMAAL HLE
CTPATEMWH

WIPPOK& IO CTFOKAM
.39
44
.17

WrPOKA O CTOABHAM
36 .35 .29

LEHA UIPM ARA WMPORA
N0 CTFOKAM )= .05
" (= .07

_
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-3 4
3 -4

[NEN

-1
[
OBEFAEQTKAR 33 %% %% % X ]2y YEH

TPUBIUSATERDHLIE ONTUMAALHKE
CTRATErWA

WFFOKA N0 CTFOKAM
.52
.48

WPOKA N0 CTORELAM
04 .85 .53 .38

IEHA WIPH AAR UTFORA
N0 CTFOKAM »=-.18
W (= .01

Jlroburenn nmuBa. U Hakonen, urpa uia moburenet nupa. Kak Toibko
OBYM TMOCETHTENAM Oapa NMPHMHOCAT 3aKa3, OHH DPeEIaT, KTO OymeT mna-
TUTBb Ha 3TOT pa3. Kaxabiii nHIET KaKoe-iH00 MOJIOKATENLHOE LENoe YuC-
10 (Gonbiuee Hyss). Uncna cPaBHHBAIOTCA M 3aKa3 B 3TOT pa3 OMJIAYMBAET
TOT, 4be uucno Oonpme, He MeHee YeM Ha 2. Eciy e 4ucia pasnuuaiorca
TOJNBKO. HA €IHHHIY, TO TOT, Yb€ YHCIIO MEHbIE, ILNTATHT H B 3TOT Da3, H B
cnenyrowmit. Ecnu ducna oxasanuch OAMHAKOBBIMH, OHH NEPEHIPBLIBAIOT.
Hrpa sta cnpaBegmupas. CripaumpaeTcs, Kakod MOMXKHA ObITh ONTHMAIIL-
Has crparterna?

Ecnu BB NONBITaeTeCh BOCHOJBL30BAaThc OMMOM M3 mporpamM HUI'PA
JABYX JIML C HYJIEBOM CYMMOW wmm TPUBJIU3UTEJIbHBIN
AHAJIN3 UT'PBI, TO cTONKHETECh C HEKOTOPHIM 3aTDYIOHEHHEM: a KaKoi
Ke pasmep MaTpHubi? ¥V Kakmoro Hrpoka GecKoHeYHO MHOrO BapHaHTOB!

TInaTexxHas MaTpHIA HIPbl MpEACTaBlieHa HUXe. TOYKH O3HA4aloT,
9T0 Tabjuna He NMOJIHA H €€ MOXHO NPOHOJDKHTb.

Mm @ @ @ 6 6 O & O
m o0 -2 1 1 1 1

@ 2 0 -2 1 1
3@ -1 2 0 -2 1
@ -1 -1 2 0 -2
6 -1 -1 -1 2 0
© -1 -1 -1 -1 2
am -1 -1 -1 -1 -1
® -1 -1 -1 -1 -1
©® -1 -1 -1 -1 -1

|
TN O N == e mm e
O N met mm e b e e

1
1
1
1
1
-2
0
2
-1

1) |
e AN O N e e
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MOXHO, KOHEYHO, CUHTAaTh, YTO HIPOKH HHKOIA HE HAa3bIBAIOT OUYCHb
GoNblEX wHCesl, HO NpaBWILHO nH 3T0? Beimoymmte mporpammy HIPA
IBYX JIUL C HYJIEBOM CYMMOW, BBefs OrpauEvMenye, 9TO KAXKbil
HIPOK MOXET HA3biBaTh TONLKO HeboNbINHe uMCia, HampHMep, He Gonbiue
10. NonpoOyliTe u apyroi#t sapHanT, ckaxeM 9, 8, 7, 6, 5. [Ipomenas aTo,
BLI OGHAapyXHTe, YTO BCerAa TONYSalOTCA OJHHAKOBbIE ONTHMANLHBIE CTPa-
TerHH IJI1 KaXAOro Hrpoka. B caMoMm nene, XOTd B 3TO H TPYAHO MOBe-
DHTB, JIyYIlle BCETO NMPEACTaBNATL Cebe, YTO KaXALIA YYaCTHHK BbiOHpaeT
wynciaa ot 1 10 5 (BO3MOXKHO, MOCHE TOro, KaK yXe IPOMYIIEHO MO 2 KPyX-
xn). Jlyunie#t cTpaTernelt xaxnoro urpoxa 6yner suiGop umcen ot 1 Ao 5 co
CleAYIOIUMMH YaCTOTAMM:

1: 6.25%, 2:31.25%, 3:25.00%, 4:31.25%, 5:6.25%.

Korna Bul B crieayrommii pa3 peliMTe BHIIATbL NMHBA C NPHATENEM,
TPeUIOKATE MY OIJIAYHBATD KXKIbIHA 3aKa3 [0 ONHCAHHOMY NpaBlIy. Pa3-
YMEETCA, TaKas HIpa HOAXOAMT M AJIA APYTHX CJIydaeB.



HaBeneM nopsimok

O Teopuu rpynn

Ecimm BaM OpHXOOWIOCh KpyTHTh KyOux PyOuka, TO BbI, BEPOATHO,
CNBIIIAJIA O 2PYNNax ¥ 0 TOM, Kakylo pOJib OHH HIpalOT. B PElICHHH 3TOH M
OPYrHuX roJIoBOJIOMOK. TeopHus rpynn —onHa M3 BaKHEHMIIIMX MaTeMaTHue-
CKHX JMCLMIUIHH, H €€ BKJIaA B Apyrue ob1acTu MaTeMaTHKH, B GH3UKy, XH-
MHIO H NpoYHMe HAYKH JOCTATOYHO OIIyTHM. MBI JIMIIb BKPAaTHE H3JI0XHM
pAN MOHATHA, OTHOCSILMXCA K TEOPHH TDYyIH.

IMponecc nepeynopamoYeHus NMEMEHTOB, HAalPHMED, BpallleHHe pPa3jiHy-
HBIX rpaHeit kyOuka, Ha3oBeM nepecmanoexoil. [na HMIMIOCTPaUMH 3TOro
NOHATHA BO3bMEM YeThIpe KBAaJpaTa, MOMEYEHHBIX PA3NIHYHBIM 00pa3oM, u
pa3MecTHM HX [0 B2 B MOpAAKE, OpedcTaBleHHOM Hike. [na ymoGcra
KBampaThl ObIH noMedenbl Gyxsamu A, B, C u D, HO OykBbl OMEHIHCH
MecTaMH.

cCcC BBB
cCcC BBB
cCcC BPB
AARAR DDD
AARA DDD
AAR DDD

INepecTaHoBKd KBaApaTOB MPHBOOMT K MX NEPEYNOPAZOYEHHIO: KBa-
ApaThl MeHAIOT cBOM Mecta. Hampumep, mpouecc, IpH KOTOPOM [Ba BepX-
HHX KBaZpaTa MeHAIOTCS MeCTaMH, a IBa HHXKHHUX OCTAIOTCA Ha TeX XKe Me-
crax, OymeM HasmiBaTh mepectanoskoit X. Kakoe melicTBHE OKa3bIBaeT 3Ta
MepecTaHOBKa Ha HAIM KBAADPaThl, MOKA3aHO HHXKe:

CCC  BBB BBB cCCC

cCccC BBB BBB sCcC

cCccC BBB BPB cCccC
—

AAA  DDD E AAA DDD

AAA DDD AAA DDD

AAA DDD AARA DDD

PaccMOTpHM OpPYryl0 MepecTaHOBKY, KOTOpas NepeMellaeT BCe KBa-
ApaThl NO 4acoBoit crpenke. KBaapaT B BepXHeM JIEBOM YIIIy NepeMelriaeTcs
B BEPXHHH NpaBblii yroji, BePXHHH NpaBblif KBaApaT CTAHOBUTCA HHXXHHM
npaBbIM H T. 4. Takyto nepectanopky o6o3HauuM Oyksoit T. Huxe mokasa-
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HO e¢e AcHCTBMEC Ha HAlM KBAaApaThi:

cCcCc BBB ARA ccc
cCcC BBB AARR ccgc
cCccC BBB AAA ccc

—_— .
ARAR DDD T DDD BBB
AAA DDD DDD BBB
AAA DDD DDD BBB

ITono6Hbie NEPECTAHOBKH 4YeThIPEX KBaJpaTOB BECbMa HarjsgHO NpO-
JEMOHCTPHPYET KOMIBIOTED, €CIIH Bbl BOCHOJAb3yeTech mporpamMmoil YE-
TBIPE KBAIIPATA. [Tpu HcnonHeHHH NpOrpaMMbl HaXKMHTe Kiasuiy E,
uTo6bl mMpoBecTH 3kcmepuMeHT. Knasumm X uan T NO3BONAIOT YBHAETH
IefCTBHE COOTBETCTBYIONIEH NMepecTaHOBKH Ha UYeTHIpE KBagpaTa.

Hee win Gonee mepecTaHOBOK MOYKHO KOMOUHUpPO6amy, MpOCTO Mpo-
H3BOAA MX OfHY 3a apyroii. Hanpumep, Bbl MOraH Obl BBIIOJIHHTH MEpecTa-
HOBKY X, a 3a Hew T:

ccC DDD DDD cCcCC AARA DDD

cCCC DDD DDD CcC AARA  DDD

CCC DDD DDD CccC AAA DDD
—_— _—

AAA BBB X AARA BBB T BBB CCC

AAA BBB AAA BBB BBB CCC

ARA BBB AAA BBB BBB CCC

JIobasg xoMOrHALMA MepecTaHOBOK — TOXKe NepecTaHoBKa. KomOnHa-
HA nepecTaHoBKH X ¢ mocneayiowle nepecranoskod T 3amuceiBaerca XT:

ccc DDD AAA DDD

cCC DDD AAA DDD

ccc DDD ARA DDD
_—

AAA BBB XT BBB CCC

ARA BBB BBB CCC

AAA BEBEB BBB CCC

3aMeTHM, YTO HOeACTBHE HA HAIK YeTHIpE KBaapaTa nepecraHoskd T ¢ mo-
cieaymolle#t nepectaHoBko# X OTIHUYaeTCA OT AEHCTBHA Ha HUX MEPeCTAHOB-
ki XT. Unade ropopsa, XT u TX — pasmMunbie nepecTaHOBKH. 3aMHCHIBAET-
ca 310 Kak XT # TX u uurtaerca: «XT He paBHo TX».

cCcgC DDD ccc AAA

ccc DDD cCcC AAR

ccC DDD CCC AAA
—_—

AAAR BBB T BBB DDD

AAA BBB BBB DDD

ARA BBB BBB DDD
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KoMOHHAUMA HEKOTOpPOH MEPECTAHOBKH C CaMOH COBOM TaKkKe HaeT
nepecTanosky, HanpuMmep TT. Ilpoussens mepecTanoBky X ABaxabl (T. e.
chenaB nepecTaHoBKY XX), MpHUAEM K HCXOMHOMY PacCHOJIONKEHHIO KXBaapa-
ToB. To4HO Tak e, MOBTOpHB 4 pa3a nmepecranopky T, MOMYYHM B Pe3yiib-
TaTe MCXOOHOE PACMONIOKEHHE, KAK €c/iH Obl HHYEro He Aenajiock. Ilompo-
6yitte mpomenath 10 Mpu nomoum mporpammel YETHIPE KBAIIPATA.

IepecTanoBka, B pe3ysibTaTe KOTOPOM HHYErO He MEHSETCH, HA3bIBA-
€TCA MoNMOecmeerHOl TiepecTaHOBKOH B obo3HauaeTcs Gykmoit 1. Moxer,
3TO MOKAXETCs CTPAHHBIM HA3bIBATL TO, YTO HHYETO HE MEHSET, [epecTa-
HOBKOW M [Ja)Ke¢ OTBOAHTL ANIA Hee OCOOBIA CHMBOJI, HO HE MEHEE CTPaHHO
HCIOJIb30BaTh cHMBOJN O Ayt 0603HaYeHus Hy/A (MYCTOTHI). [ToCKOMBKY me-
pectaHoBKH XX u TTTT npou3BoaAT TO xe AelicTBde, 94T0 H 1, MOKHO 3a-
micath XX ="1 u TTTT = 1. 3ameTHM, uto xoMbumaumsa I ¢ Hekoit mepe-
CTaHOBKOM ecTh caMa Ta mepectanoBka. Hanpumep, XI = X, TIX = TX
H T. 1.

cccC DDD ccrC DDD
ccc DDD cccC DBD
cccCc DDD ccc DDD
— )
ARAR BPBB I AARA BBBP
AAR BBB AAA BBB
AARA BBB AARA BBB

IMpeanonoxuM, 4To Mbl HAUHHAEM C HEKOrO PACMOJIOXKEHHS KBaapa-
TOB H IPOH3BOMHM MEPECTAHOBKY, KOTOpas MPHBOAMUT K APYroMY HX pacno-
JIOXKEHHIO, HEe COBMNAAAIOINEMY C HCXOAHBIM. TTOBTOPAA 3TY IepecTaHOBKY
AOCTATOYHO YaCTO, Mbl MOXEM CITy4aifHO BEPHYThCA K HCXOOHOMY PacIoJIO-
xeHuo. HauMeHbiuee 4uciio pa3, KOTOpoe HeoOXOAMMO MOBTOPHTH OAHHYIO
NIEPECTAaHOBKY, 4TOOLI OHa CTajla TOXXNECTBEHHOM, HA3bIBAETCA €€ NOPAO-
kom. Tak, mepectanopka X uMMeeT NOPANOK 2, HepecraHoBka T — mops-
OOK 4. A xaxoB mopsaxox nepectaHoBkH XT? CKoJIbKO pa3 HYXXHO BBINOJ-
HUTh XT, 4yT0oOBI NONMYYHTH HCXOHHOE pacmosioxkeHue xBaapaToB? Ilombi-
TalTeCh 3TO BBLIACHHTB, M BbI MOJYUHTE 3 — OTBET, KOTOpBIA Ha MepBbIH
B3MIAL MOXKET MOKa3aThCAd CTPAHHBIM.

Ecnu Bbl no3kciepuMertupyere ¢ nporpammoit YETBIPE KBAJIPA-
TA, To A0BONBLHO 6bICTPO OOHAPYXHTE, YTO HMEETCA H3PATHOE KOJIHUECTBO
Pa3IHUHBIX MEPECTAHOBOK H3 YeThipeX KBaapaToB. CKOJBLKO pa3HBIX mHepe-
CTaHOBOK BbI MOXeTe HaiiTH? ByAbTe HAYeKy: OU€Hb MPOCTaA MO CYLUECTBY
MepecTaHOBKA BHELUHE MOJXKET BHIMIALETh Upe3BbIYANHO clIoKHOMH. B3rnsanu-
T€, HaNpHMep, Ha Cleayoliee:

XTXTTTXTTTXTT.

To, uTO 3Ta KOMOHMHAIIMA 8bi2AAOUM CIIOXKHOU, €Ille HE O3HAUaeT, 4TO OHA
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TakoBOM H sBngerca. Y, meficTBHTENbHO, 3TA MEPECTAHOBKA HE YTO HHOE,
Kak mpocTo X — MOXKeTe CaMH B 3TOM YOenuTbcd, NpH3BaB Ha noMou YE-
TBIPE KBAIIPATA.

HecMOTDd Ha TO, YTO Pa3NMYHBLIX BhLIPa)KCHEH JJI NEPECTAHOBOK B BH-
ne xomMOpnaimit X m T Benukoe MHOXeCTBO, daxTHuecku umeerca 24 pas-
AuYHble EPECTAaHOBKH. Bce OHH mepednclieHbl 34ech:

1 X XT XTT XTX XTTX
T TX TXT TXTT TXTX TXTTX
TT TTX TTIXT TTIXTT TTXTX TTIXTTX
TTT TTTX TTTXT TTTXTT TTTXTX TTTXTTX

PasyMeercs, eCTh H IPYTHe COCOOBI MpeACTaBNieHAS 3THX NEPECTaHO-
BoK. Hanpumep, BMecto TTTXTTX Moxuo Hanucath XTTXT. IlpoBepbTe
3TO0 caMocTOoATENbHO npu momobum nporpamMMbl YETBIPE KBAIIPATA.

Tako#t HaGop M3 ABAALATH YeThIPEX HNEPECTAHOBOK HA30BEM 2pPYNNOL
nepecmaHoOB0K U3 uyembipex 3/1eMeHM06 — ITO BENHKOJIENHbIA 00pa3unk
apynnboi.

TI'pynna obnamaer TeM BaXXKHbIM CBOACTBOM, YTO KaXKaas MepecTaHoB-
Ka B rpymnme MoxeT ObITb comocTaBiieHa APYro# (Ha3zbiBaeMoi o6pamHoii),
KOTOpasa HeATpanu3yeT OelcTBHE NepBoii nepecraHopkn. Hanmpumep, obpar-
HOM Iy mepecTaHOBKH X CIyKHT camMa X, a oOpaTHOi mepecTaHOBKOR ISt
T Oynmer Takas, KOTOpas OepeMelaeT dYeThipe KBAAPATa B HANPABICHUM
OpOTHB 4acoBoll ctpenkH. (O6patHoit Kk T Oyner Takke TTT.) O6patHas
IaHHON NepecTaHoBKe OOLIYHO 0603HaYaeTca TOH XKe GYKBOH, HO ¢ BEPXHUM
HHAEKCOM —1: X—l, T_l, HT.A.

ccc nhD DnpD €ccc ccc DDD
ccC DDD pDD CCC ccCC DDD
ccc DDD DDD cCccC cco DDD
—_ —_—
ARA BBB X AARA BBB X AAA BBB
AAR BBB AAAR BBB AAA ' BBB
ARA BBDP AARRA BBB ARA BBB
ccc DDD AAA CCC cCCcC DDD
cCC DDD AAAR CCC CCC DDD
ccc DDD AARA CCC cCcC DDD
—_ —_—
AARA BBB T BRBP DDD TTT HRAAA BBP
AAAR BBB BBP DDD AAA BBEB
ARA  BBB BBB DDD AAAR BBP
ccc DDD AAA  DDD CCC DDD
cCC DDD AAA DDD ccC DDD
ccc DDD AARR DDD ccC DDD
—_— D
AARAR BBB XT BBB CCC XTXT AAA BBEB
AARA BBB BBP CcCC AARA BBB

ARAR BBP BBB cccC AARA BBB
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IMonyunts 06paTHYIO ONA KOMOHHAUMH MEPECTAHOBOK OYEHbL NMPOCTO.
Hanpumep, uTo6b1 06paTHTh AeficTBHe nepecTaHOBKH XTT, MbI IPOCTO 00-
paTHM neiicTBHE KaxAaoft mepecTaHOBKH M NMPHMEHMM HX B OOpaTHOM mo-
panake:

xTn~! = Tt~ 1x~1

Kak Obl HH Obinia cnokHa KOMOHHAUMA MEpPEeCTAHOBOK, €€ BCeraa MOXHO 00-
paTUTh O 3TOMY MpaBHIY.

MBI yXe BMOEIH, YTO pa3IHYHbIH MOPANOK, B KOTOPOM 3aNHCaHbl OBe
nepecTaHOBKH, MPHBOAMT K Pa3HbIM pe3yibTaTaM. Hanpumep, nepecraHoB-
k# XT u TX pa3nuuatorcs. Bynem rosoputs, 4t0o X H T He mepecTaHOBOY-
Hbl, WIH YTO OHH He KOMMYMUpYIOm APYT ¢ APYTOM. 3anuchbiBaeM 3TO CBOii-
ctBO Kak XT # TX u umraem: «XT sHe pasao TX». Ecnin nopanok, B KoTo-
pOM MbI KOMOHHMpYeM IBe IEepecTAHOBKH, He MMEET 3HA4YeHHH, FOBODHM,
4YTO MEPECTAHOBKH KOMMYTHDYIOT ApPYr ¢ APYroM. BymeM roBopHTB, 4TO
rpynma nepecTaHOBOK M3 YEThIPEX 3JIEMEHTOB HEKOMMYMAMU6HA, TaK Kak
NEPECTAHOBKH 3[1eChb He KOMMYTHPYIOT ApDYr C OPYTOM.

IIporpamma YETBIPE KBAIPATA npeanaraeT Bam TakXke H Ipo-
CTYIO 20/106010MKY. [Ina 3TOro NpH HCNOJHEHAH NPOrpaMMbl HAJAO HaXKaTh
P. KoMnbloTep NepeMemiaeT KBaJpaThl cnydalineiM oOpasom. Bama 3amaqa
NONYYHTb Ha 3KpaHe 4YeThIpe KBagpaTa B MPAaBWIBLHOM mnopsnake. «IIpaBHiIb-
Hbi#l IOPAAOK» O3HAauaeT, YTO KBAaAPaT A HaXOAUTCH B JIEBOM BepXHEM
yriy, kBagpat B—B Bepxnem npaBoM, C—B HWKHeM mpaBoM H D—B
HH)XXHEM JIEBOM YTJy. Pa3pelllaeTcs MCNONBb30BATh TOJBLKO HEPECTAHOBKH X
u T, BO, pasyMeetcs, B 1060M mOpsAaKe H CKOJILKO YrogHo pa3s. IIpekpac-
Haf 3apanka mia yma. [ToTpeHHpyiliTech H mocTapaiiTech HOOHTBECH Pe3y)ib-
TaTa 3a 6 MONBITOK (MJIH MeHbILE).

B nmporpamme YETBIPE KBAIPATA Hcnomb3yercs nser. Ecnu Ha
BAIIEM KOMHOBIOTEPE TaKash BO3MOXKHOCTb HMEETCHA, TO HCHONb3yHTE COOT-
BETCTBYIOIIHE KOAbl, B NMDOTHBHOM CHy4Yae YIOAIHTE H3 NpOrpaMMbl Bce
xomaHabl, rae BcTpevaloTcs RED$, BLUES, u 1. n. Tak, mHanpamep, ans
koMmnbloTepa ZX 81 HYKHO yOaIMTh BCe KOMAaHAbI C YIIOMHHAHHEM KOIOB
HBeTa M, KPOME TOro, 3aMeHHTh cTpokH 170 u 180 cieayromumiu:

170 DIM A$(@4,3)
180 DIM C$(4,3)

Ha HEKOTOPBIX MapKaX MHKPOKOMIIBIOTEPOB (HanmpuMmep, ceMelicTBa
Sinclair) HMeHa TEKCTOBBX NMEPEMEHHBIX HOJKHBI COCTOATh TOJBKO H3 00-
Hoit OyxBB1, 3a KOTOpO# cneayeT 3Hak $. Ecmu Takoit KOMIBLIOTED HaET H30-
6paxeHne B LBeTe (3T0 MOXKeT ObITh ZX Spectrum), TO BaM NPHAETCS NPH-
nymaTh ob6o3navenns mns RED$, GREENS, BLUES u YELLOWS. He crne-
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IyeT NONb30BATHCA HAYANLHLIMHA 3ariaBHbLIME 6ykBamu R$, G$, B$ n Y$,
TAaK KaX OHH YyXe 3aHATHI B MporpamMe UiA Ipyrmx neneii. Ilpemnoxmre
eule kakHe-HHOYmL GyxBel. UMeeTca W uRoil cnoco6. Hanpumep, ans Mamm-
Hel ZX Spectrum MOXHO 3aMEHHThL CTPOKH 130—220 Ha cneayiolme:

170 DIM A$@4,5)

180 DIM C$(4,5)

190 LET AS$(1)=CHRS$(16)+ CHRS$(2)+ " AAA”
200 LET A$(2)=CHRS$(16)+ CHR$(4)+ " BBB”
210 LET A$(3)=CHRS$(16)+ CHRS$(1)+ ” CCC”
220 LET A$(4)=CHRS$(16)+ CHRS$(6)+ ” DDD*

10 REM 63696 636 I 36236 9633 636 2
20 REM * *
30 REM * YETHFE KBAAFATA *
40 REM * *
50 REM 03036 2090 30 030636 36 3 300696 6.
60 REM

70 REM

100 REM LALAALLLALLLLL ALY, HANARDRAR YCTAROBKA LLLLLLLILLLLLLLLLLLLLLLLLY,

110 LET CS¥=CHR=(147) : REM KOR ANA OYUCTKH IFAHA

120 LET HMa=CHR=(19).: REM KOR RAR WCXORHOrD NOROXEHWA

130 LET RED==CHR=(28) ) Ecnn na Bamem KOMIIBIOTEPE €CTh

140 LET GREEN==CHR®(30) BETHOE H300paXKeHHe, YKaKHTE
150 LET BLUEA=CHR#(31) .

160 LET YELLOWs=CHR=(158) c‘::rmc"mme XOIE!; Bksngg'
170 DIM A%(4) THBHOM Cllyyae VyAallHTe >
180 DIM Cx=(4) BLUES$ u T. 1.

190 LET A%(1)=RED=+"AAA"

200 LET A#(2)=GREENs+"BEE" B maccnse AS(I) conmepxmurcs HH-
210 LET A®(3)=BLUE=+"CCC” dbopMmamms, BBIBOAMMAs Ha 3KpaH.
220 LET A#(4)=YELLOWs+"DOL" Maccus C$(I) wucnombsyercs s

230 FOR I=1 TO 4
240 LET Cx(I)=Ax(D) TNPOBEPKH NPABHJIBHOTO pacnosioxe-

250 NEXT I HHA KBaNpaTos.
300 REM 727477%4%4%% IKCUEFUMENT VMM TOROEDAOMKA ZXALLLYLY LAIKALLLALLLLLLLL
310 PRINT CS% : REM OUMCTUTbL 3KFAH

320 PRINT “ YETHFE KEARFATA”

330 FRINT

340 LET T=0 R

350 PRINT “IARA 3KCHEPHUMEHTA HANMMTE E 3nauense T yKa3eBaeT, YTO ITO:
360 FRINT “RAA TONODBOROMKU HAXMUTE ©~ axcnepuMent (T = 1) wim ronoso-
370 GET Gx : REM LET Gx=INKEYx nomka (T = 0).

380 IF Gx<{)"E" AND Gx{)"F” THEN GOTO 370
390 IF G=="E"~ THEN LET T=1

400 REM LALALAALLLALL% Y BEFBOHAYARHUA RUCTIAEV 21 LALLLLL AL LSS LLLL LIS Y,
410 FRINT CS= : REM OYUCTWTL 3KFAH

420 PRINT “ YETHPE KBARFATA"

430 IF T=0 THEN GOSUB 1210

440 GOSUE 1010

450 FRINT

460 FRINT BLUE=

470 FRINT “ X OBMEHWMEAET RBA BEFXHMX”
480 FRINT

7-159
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490 FRINT ~ T BFAHAET RO YACOROW” Be1 momxubl HaxaTe mubo X, nubo
500 FRINY E, mbo*

510 PRINT ~ JRAA OKOHYAHWA HAXMMTE *“ ’ :

600 REM AAALLARLLS LAY BAMA NENCTBWR LA LA L EAS AR LG SIS L DAL LRSS SA LRSS,

610 GET G= : REM LET Gr= INKEYs

620 IF G=="" THEN GOTO 41@

630 IF Ge="X" THEN GOSUE 1316

640 IF G®="T" THEN GOSUB 1410

50 IF Ga="#" THEN GOTO 820

640 GOSUE 1019

67¢ 1fF T=1 THEN GOTO 610

700 REM AALALL WA LA A WPOBEFKA FACTIONOREHWR KRARFATOR 5 AAL USSR L LS LA AAS LS

71@ LET K=1 Ecne peumiaercs rojsoBOJIOMKA, TO

720 IF ARCK){H)Cx(K) THEN GOTO 410 X
730 LET K=K+1 311eCh NPOBEPAETCA, MPABWILHO JIH

740 IF K5 THEN GOTO 720 PacrnoyIOKeHbl KBanpaThl.
800 REM LALXAAALLLLLALLAA% OKOHIAHNE W TOBTOPERME XXX A A As ALY A AL AL A LAL TS
810 GOSUB 1610 : REM NAA 3BYKOEMX 30GEKTOE
820 FOR 1=1 T0 S
830 FRINT
840 NEXT I
50 PRINT BLUEX
860 FRINT ~ TNOBTOPATB? Y WM N°
879 GET G» s REM LET Gu=INKEY™
880 IF GX<)"Y" AND G¥¢)"N” THEN GOTO 870
890 IF gx="Y" THEN GOTO 410
900 END : REM STOF
1000 REM ALLAALLLALLLLILLLANLLS RACTIEN KALLLLARLILAII LA AR LLLIALIL LIS SIS,
1010 FRINT HM= z REM PRINT AT 0,0
16020 PRINT
1030 FRINT
1046 FOR J=1 TO 3
1250 PRINT TAB(7);Ax(1);" “;AK(2) Ha mucnnelt soiBopsiTea 4 kBanpara.
1060 NEXT J
1070 PRINT
1080 PRINT .
1090 FOR J=1 TO 3
1100 FRINT TAB(7);A%(4):" ~;AX(3)
1110 NEXT J
1120 RETURN
1200 REN ZLAALLLLAALXALAAYSY NOMPOrPAMMA TEPEMERMBAHUR 1/ LAAALALLALALLLAL
1210 FOR K=1 T0 25
1220 ON INT(RND(1)%3+1) GOSUE 1310,1410,1510

1225 REM GOSUB 1310+INT(RND*3)%100 Nns ronoBonoMxn Jemaerca 25
1230 NEXT K CITy4aifHbIX NEepecTaHOBOK.

12490 RETURN

1300 REM AAAAALALLLL LAY MEPECTAHORKA X - OBMEH ABYX BEPXHWX YALLALALALL

i:ﬁg tg 2—::?’)‘5; : . IoanporpamMma, peannsyiomas ne-
1330 LET Ax(2)=Bx pecTaHoBKy X: ABa BEepXHHX KBa-
1340 RETURN ApaTa MEHAIOTCA MECTAMH.

1400 REM %/uAAAAAAALL NEPECTAHOBKA T - BPAUEHWE N0 YACOBOW CTPERKE Xy
1410 LET Bx=AX(4)

1420 FOR 1=4 TO 2 STEF -1 Tonnporpamma, peanmsytomas me-
1430 LET Ax(I)=Ax(I-1) pectanosky T: Bce KBafpaTHl mepe-
1440 NEXT I MEILAIOTCS Ha ONHY MNO3HIHIO MO
1450 LET A®(1)=Bx 4acoBOl CTpeKe.

1460 RETURN

1500 REM AALUALLLLAALLAAY RONOMHUTERHOE TEPENEBUBAHME LLALLLALLLLLALLLL Y,

1S51@ LET Bx=A%(3) JIONONHATEbRBIC nepecTaHOBKM |

1520 FOR 1=3 TO 2 STEF -1 ANA  NepeMeINHBAHEA KBAAPATOB,
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1530 LET AR(I)=As(I-1) DakTHIECKH 3ITO  MEPECTaHOBKa

1540 NEXT I . TTXTTT, xoropas mnepeMemaer

1550 LET Ax(1)=Rx TPH KBagpaTa Mo 9acoBoH cTpenke.

1560 RETURN (MoxeTte yxa3aTb, KaKH¢ HMCHHO.)

1000 REN ALLLTALALZLLLLLAL L L. BBYNOBME 3OOEKTM LALLLLLRLLLLLLLRLILRLLLRLL LA

1610 FOKE 36878,15

1520 FOR L=290 TO 250

1640 FOK 11 10 S0sNEXT 1 Ecmu swenacte, nafite cBOH spyxo-
< [=1 T0 3o

1650 NEXT L Bhie MpdexTLL.

1440 FONE 36876,0

1670 FOKE 34878,0 HOHOJIHB’TCJIBHHC 3aMC4aHHA CM. B

1580 RETURN MPHAROKCHAN.

7*

HETWFE KBARFATA
RAR SKCHEFUMEHTA HAXMATE E

4R CONOBOROMKY HAXMMTE #

N

HETHFE KRARFATA

CCC  AAA
CCC  AAA
CCC  AMA

oot BEE
0D BER
Dpl: REE

X OFMEHUEAET AEA BEFXHWX

T BFABAET MO YACOBOW

ARA OKOHYAHWA HAXMUTE % J




100 HABEOEM MOPAOOK

Tpancnozuuuu. INepecTaHOBKa, KOTODask MEHACT MECTAMM TOJMBKO IBa
KBampaTa, Ha3bIBaeTca mpancno3uyueii. TlepectanoBka X, HanpAMep, MeHS-
I0I1a% MECTAMH JIBa BEDXHHMX KBanpaTa, — Tpaucnosnmus. Ilepecranoska T
HE ABJIAECTCA TPAHCMO3MIIHEN, MOCKONBLKY OHa MepeMelllaeT BCe YeThipe KBa-
apata. Onnako T npeacraBiager co6oif koMOHHAIMIO TpaHcnO3WImii. Pac-
CMOTDHM CJIEAYIOIMYIO NOC/AECAOBATENBHOCTL OMEpalHii:

MOMEHATb MeEXAY co0olf ABa BEpDXHHX KBAaApaTa,
3aTeM MOMEHATb MEXOy co0olf ABa NneBbIX KBaapara,
3aTeM MOMEHATb MeEXAy co0oii IBa HWKHHX KBaJpaTa.

Takass mocnegoOBaTeNbHOCTh ACKCTBHI NPHBOOHT K TOMY JXX€ pe3yJIbTaTy,
4T0 1 nepecranoBka T. Takum o6pasoM, T me 4TO HHOe, KaK KOMOHHALHAA
Tpancnosnuuii. Ha camom nene moGas nepecTaHoBKa B JI000# rpynme eCcTh
KOMOHMHALMs TPAHCNO3HIMIA, HO — He OymeM yrayonaTecd B OETaiH.

INporpamma T'OJIOBOJIOMKA 16 KBAIPATOB nossonseT nosay-
YHTh HA KOMILIOTEPE HHTEPECHYIO HIDY, OCHOBAHHYIO HA MOHATHHM TPAHCHO-
3niHH. PaKTHYECK® 3TO H3IBECTHAS TOJIOBOJIOMKa «15», nmpuayMankas eile B
npouioM Beke CaMom JlofinoM. TIATHAALATH XKBAAPATOB NMOMEYEHbI OyKBa-
MH OoT A g0 O, a Ha IIECTHAAUATOM HAHECEH CHMBON # ANMM  (MYCThHIIIKA).
Llens Urpbi — pacnoIOXHTh KBaAPAaThl B IPAaBHILHOM MOPAAKE, KaK MoKas3a-
HO HHXeE:

A B C D
E F G H
I J K L
M N DO »

Ipu naxatuu knasuum U, D, R uimm L MOXKHO MEHATb pacliofioxe-
HHe mycThilkH. Koraa Haxato U, 3TOT KBaaApaT MEHAETCA MECTAMH C TeM,
9TO HaXOOMTCH HENOCPEACTBCHHO HAl HHM.

E A BD E A # D
O N # J u S N B J
—
oMcCcF omMmCcgc F
I K B L I K B L

Touno Tak e npd HaxaTun D, R anu L nycTelikxa MeHseTcs MecTa-
MH C KBAaJPaTOM, HaXOMOALWIHMCS HEMOCPEACTBEHHO NMOA HHM, CIIpaBa HIH
cneBa cooTBeTCTBeHHO. MHave roBops, HaxkaTHe wiasuimn U, D, R wimm L
OCYLIECTBIIAET TPAHCIOO3HIHIO.



HABEIEM TMOPAOOK

EABD EABD
OMNM#®J D ONCJ
—_—
oOoMmCF omMm#F
I K H L I K H L
EABD EABD
ON#®J R ONJI®
—_
omMcCcF omMmCF
I K H L I KHL
EARBRD EABD
OCON#®J L O#MNUJ
—_—
omcCcF omMmcF
I K HL I K H L
106 REM 363636 36 6336 36 3 3636 36 336 3636 36 33 3636 33 M3 MM
20 REM » *
30 REM # CONOBOAOMKA 16 KBAAPATOB »*
49 REM * »
50 REM 3 363 363636 363636 3636 36 36 36.36 3636 36 3636 36 30 36 363636 36 3
&0 REM
76 REM
100 REM AAAAALLLLLALLLLLLL HAMAALHAA YCTAHOBKA LA X LLLALLLLLL LS LLLLLLLLLLL,
110 {ET CSe=CHR=(147) : REM KOF AJAA CGYUCTKW IKPAHA
120 LET HMx=CHR=%(19) : REM KOR RAR UCXORHOMO MNOAROXEHWMA
130 LET 8=ASC("A") : REM LET S$=CODE("A")
140 LET P=4
150 LET 0=4 «Pa3mep» roi0BOIOMKH MOXXHO
1466 DIM A=(P,Q) H3MEHHTb, BOCIOJIb30BABIUACH
176 FOR I=1 TO P IpYTHMH 3HaueHHsMH P 1 Q B
180 FOR J=1 TO @ crpoxax 140 u 150.
190 LET T=8+0%(I-1)+(J~1)
200 LET Ax(I,J)=CHR»(T)
210 NEXT J
226 NEXT I
230 LET Ax(P,@)="8#" : REM LET AR(P,0)="&"
240 LET X=P
2950 LET Y=0
260 LET M=F
270 LET N=Q
280 PRINT CSx : REM OYUCTUTL 3KPAH
296 PRINT "CONOEOROMKA 146 KBARPATOR ~
300 PRINT
310 PRINT ~ XEWTE
400 REM LUAALLLLLLLLLLALLLLLL LS NEPEMEWMBAHME YA AL LLLLLLLRLLLLLLLLLLLLLLY
410 FOR K=1 TO 100 Henaerca 100 cnyvafiHbIX
420 LET U=RND(1) nepecTaHoBoK. Ecmu xotmTe
440 I Uroo.25 AND UCO.3 AND Koi THEN LET oy CONSTUITS  romosonomy,
S0l 3} ==
450 IF U)=0.5 AND UC0.75 AND N(@ THEN LET N=N+1 YMERLIIATE 310 SHC1O0. Ecn
460 IF UY=0.75 AND N>1 THEN LET N=N-1 ecTh HeobXomimocTs Hab-
470 GOSUB 1210 A0AaTh 3a NepeMENINBAHU-
480 NEXT K . €M, BCTaBbTe NOMOJHHTE/b-



102

459
S00
600
1@
620
620
6490

630 1

460
670

760 RE

710

2n,
/e

730

HABEOEM TOPAOOK

PRINT CS% : REM OMMCTWTH 3KPAH HYIO CTPOKE 465 ¢ komaHROH
REM ZXALLA AL LAALY SRAKFAAAS BAIM REWCTEWA 230 doe v et T

GET 6% : REM LET Gx=INKEY=

IF G=="x" THEN GOTO 950

IF G20°D" AND B=("U7 ANIN GO R AND B5¢37L” THEN GOTO 61¢

L” ANL d>1 THEM LET i=N-1
ARLLLALALAL AL NBAEH M TFOBEFNA HA OKOHYAHKE X1KK7 AT ALLT LAY,

GOSUR 1210
GAGSUE 1619

740 LE1 f=1
756 LET J=1

760 IF I=F AND J=G THEN GOTO 910

770 LET T=S+Qr(1~13+(J~1)

780 TF as(1,J) O CHR« (T THEN GOTD 410

796 LET J=dt

800 IF J)Q THEN LET I=I+1 Henaetca nposepka, NpaswiILHO
319 1IF HE THEN LET J=1 JIH pacnonOXEeHpl KBaApaTHl.
820

IF Il THEN GOTO 740
900 KEM 727745 /

LAXALL LR ONOHYAHVE W TICETORTHUE XXX AXK AL LEL S LAY KRan

910 GOSUB 1010

920 PRINT © XOFOuo "~

293¢ FRINT

240 GOSUR 1310

950 FRINT “ MDETOPMTL? Y W N”

960 GET G= : REM LE}
IF GeOY7Y” &ND GEO N THEM GOTO 940
IF Ge=")

979
780

- LHRE Y

" THEN GOTH 24¢

596 END : REM STOF

1960 KEN Gy ENEOR KA ARV S0 L e Ay o
1616 FRINT Hiie s KEW FRINT A1 0.2

1620 FRINT "OACHOROMKA 16 KBARFATOE”

1630 FRINT * U=BEEFX R=ENPABD"

1040 FRINT

1050 FRINT * D=BHU3 L=BACED” BbiBox Ha mucrutel.
1060 FRINT

1070 FRINT

1080 FOR I=1 T0 P

1090 FRINT ~ ”

1105 FOK J=1 TO @

il1e
1129
1139
1140
1150
1169
1179
118@
1190
120%
1210
1220
1230
1240
1250
1260

FRINT Y "iha0T, 00

NEXT J

FRINT

FRINT

NEXT I

FRINT

FRIST © R SKOPYGHAT HEXHUTE <7
FRINT

RETURN

REM %77 AN
LET Ba=aa(M.N)

LET A=(M,N)=A=(X,Y)
LET AxuX,V)=Bw INoanporpaMMa, BHIMOMHAIOMAN
LET x=M TPAHCTIO3HLUIO.

LET Y=N

RETURN

EYRALCUUR SRMEM LURESAT AR AL AR RLLL AL SN




HABELEM TTOPSIOOK 103

1300 REW LANANLNAL LN
1310 FORE 36878,15

1320 FOR L=200 10 256
1330 FOKRF 7A8746,L

1349 FOR I-1 TS 3@:NEXT T

1250 NEXY L

1360 FOKE 3687&,0:FDKE 36878,0
137@ RETURN

% OSRYRORME NOOFKTM XVl sy ey ereee

Hattte cBOH 3BYKOBble 3(exThI.

JononHuTeNBbHBIE 3aMEYaHAA CM. B
MIPHIIOXKEHHH.

{"OACEUACHKA 16 KBAAFATOR

FAWTE

_

FOAQBOROMEA 16 KBAAFATOR

_J

U=EBEFX R=ENFABO
O=BHU3 L=BAEED
Fabod
CEK$
I NOH
MELJ
AAA OKOHYAHWA HAXMUTE *

L




104 HABEJEM TIOPAIOK

Huknbl. [TepectanoBka T «IHKIHYECKH» TEPECTABIACT Y€ThHIPE KBaApaTa
MO 9acoBOif cTpeNnke. byneM HasviBaTth T yuxaom, wna 4-yuxkaom, NOCKOJb-
Ky B JaHHOM C/Ty4ac pedb HAET O YeThIpeX 3JeMEHTaX. iI‘pancuo:nmwl—3'ro
4acTHBIA cyuall IMKJIa; OHA IMK/IMYECKH TEpECcTaB/MET ABA KBAaApaTa, T. €.
10 2-mMkn. He BcAkas mepecTaHOBKa sABiAeTcA mHKNOM. Hanpumep, BOT
mepectaioBka XTTX, KkOTOpas MEHAST MeCTaMH ABA BEPXHHX KBaapaTa H

ABa HHIKHHX!

AAA BBB CcCC DDD
AARAR BBB cCCC DDD
AARAR BBB XTTx CCC DDD
ccc DDD AARA BBB
CCC DDD AAA BBPB
ccc DDD AARAAR BBB

Ona COCTOHT H3 ABYX (HelepeceKaloUmMxcs) 2-UMKIOB M, CIIeAOBATENILHO,
IMKJIOM OBITH HE MOXeT.

Ewe oqHAM NpHMEpOM LHKIIA CIYXHT HepecTanoBka XT; aTo 3-tykn,
INOTOMY 9YTO OHA IMKIHYECKM MEPECTaBNfeT TpH KBajJpaTa.

AAA BBB CCC BBB

ARAR BBB CCC BBB

AARA BBB »T cCC BBB
—

cccC DDD DDD AAA

ccc DDD DDD AAA

ccc DDD DDD AAA

IonATHe IMKIIa HrpaeT B TCOPHR IPYII O4YeHb BaXHYIO pOJIb KaK B
TEOPETHYECKOM, TAK ¥ B MPAKTHYECKOM OTHOINEHHH, HO B AanbHelilue noa-
pofHocTH MBI 3mech BOaBaThea He OymeM. Cneayiomas nporpamma I'OJIO-
BOJIOMKA 25 KBAJIPATOB ocHOBaHa Ha MOHATHEH uMKia. OHa mOpen-
cTaBiseT cobolf OueHb MHTEPECHYI0 H YPe3BLIYAHHO CIIOKHYIO T'OJIOBOJIOM-
KY, B KOTOpPO#l yXe NPHXOOHTCA MMETDH HEJIO C MepeCTAHOBKAMH H3 25 KBa-
OpaToB. DTH KBaApaThl pacmoNiOXeHbl B BHIE KOHQHIYDaLHH, NPEACTABIICH-
HOM HM)Ke, M TMOMeveHbl 25 GykBaMH aHrymiickoro andasuta ot A 10 Y:

E

0
I Qo

[}
T 0 Z



HABEJEM IOPSIIOK 105

KoMmbloTep mepeMelIHBAaeT 3TH KBaIpaThl, a Bbl JOJDKHBI CHOBA Ile-
pEynopaxO4YNTh HX B npammmom nopaake (Kak u3oOpakeHo Bopie). Jomy-
CKalOTCA TOJNBKO HECKOJILKO NEPECTAHOBOK M KOMGHHAImH U3 HUX. OHH Ne-
pEMeEIaOT 3JIEMEHThI KaXAOro JienecTka u3 8 keagparos Jmbo no 4acosoii,
ymbo mpoTHB 4dcoBOfi cTpenki. Kakmas mepecTaHOBKa NHpeAcCTaBiisieT CO-
Goit 8-UMK/I. DTH UMK/ILI MOXKHO BbI3BATL HAXaTHeM Kinasum ot 1 no 8. Ec-
JI, HAIDHMeEp, HaXaTb 3, TO BOCEMb BEDXHHX KBaAIpAaTOB NEPEMECTATCH IO
qacoBofi CcTpenke (CM. PHCYHOK HHXE). Pe3yJlbTaThl OPYrHX NepecTaiioBOK
MOJHO YBHIIETb, HCIOJHHB NPOrpaMMy.

E D
D F c €
c o B F
X v B H I J X v A o1 J
“w A K W H K
vuT N ML v uT N ML
= o N s o
R ] 3 R F
@ @
€ F
D F € o
c o D H
X v B HIJ ®x w C AL J
w A K W B K
vuT N ML vuT N ML
s o _— s o
R F i R ]
@ @
€ E
D F D F
c o c G
X ¥ B H I J X v B HIJ
w A K ™ T K
v uT N ML v us am L
= o N R N
R e v Q o



106 HABE/JEM MOPALOK

10 REM BHIEJE 0036 9608 3636 3696 636 363696 3636 963636 96.96 3636 3 3¢
20 REM * *
30 REM # "OROBOAGMKA 25 KBAAPATOB *
40 REM * *
50 REM 0300 DI 2690 263696 26 JE0E 90 D006 2626 3 2 3¢
60 REM

70 REM

100 REM LAXUXKAAXALLLLLLL Y HANARDHAR YCTAMOBKA XULLLLLLS LS SLLILLL LS LIRS ARRL,
110 LET CS==CHR=(147) : REM KOR OYMCTKW 3KFAHA
120 LET HM==CHR~(19) : REM KOR WCXORHOrO NOBOXEHUA an TOMOLLH Is BKJIIOYaeT-

130 LET Ix=CHR=(18)
140 LET Ox=CHR¥(146) ¢& obpathoe (s mpepc-

156 DIM Ax(25) Hoe) m3obpaxkenme, a mpH
160 LET S=ASC("A";-1 : REM LET S=CODE("A")-1 nomoun O$ oHo oTKMOYa-
170 FOR I=t TO 25 €TCHA; CM. NMPHIIOXEHHE.

180 LET A=(I)=Ix+CHR®(S+I)+0x

19¢ REM FOR ZX81 USE LET A=(I)=CHR=(128+5+]1) B Mmaccuse A$(I) conepxHT-
200 NEXT.I ¢ 25 GYKB NaTHHCKOTO ai-

baBuTa oT A no Y.

300 REM LALLALLLLIALAKLL LS NEFBOHAYAROHMA BUCTIEW ZALLLLLRALLIS ALK LLLL LR AL AL
310 FRINT CSx; : REM OYMCTWTL 3KFAH

320 PRINT 25 KBAAPATOR"

33¢ GOSUB 810

340 PRINT

350 PRINT “C=N0 YACOBOW A=TPOTWR”

3460 FRINT “RMA OKOHYAHAR HAXMUTE »”

400 REM AALLLLLLLLXLL AL LKL LY, QEFEMEMABARUE AALAALLILLRLALLLL LSS LLAA LA LS LLL
410 FOR J=t TO 25

420 ON INT(B*RND(1)+1)GOSUR 1110,1210,1310,1410,1510,1616,1710,1810

430 REM GOSUB 1110+INT(RND*8)%100 Ecma xoTuTe yBHAETH, KaK NPOHCXO-
:gg ggéﬂsto OHT NEpeMelliHBaHHE, MOMEHSHTE Me-
CTaMH CTPOKH 440 u 450.

500 REM LANALALLLLLLLLLALAY, BABA RERCTBUR LALALLLSLALLLLLLLLSLLLL LA LLLS,
919 GET G® : REM LET Gu=INKEYX:

520 IF Gx="#" THEN GOTO 670

530 IF G<("1" OR Gx)"R" THEN GOTO St@

540 ON VAL(Gx) GOSUB 1119,1219,1310,1410,1510,1616,1710,1810

550 REM GOSUB 1010+100%VAL (Gx)

560 GOSUR 810

600 REM AAAAL%ALLA NWPOBEPKA HA OKOHMAHWE W TIOBTOPEHWE JZAYALLLLAALLLLLLY,
619 LET J=1

620 IF AR Ix+CHR®(S+J)+07 THEN GOTO S10

630 REM IF Ax(J)()CHRR(128+5+J) THEN GOTO 510

640 LET J=J+1

650 IF J(26 THEN GOTO 620

640 GOSUB 1910

679 PRINT

680 PRINT “ TOBTOFUTL? Y WM N”

690 GET Gx : REM LET Gu=INKEYH

700 IF G=<)7Y" AND G=()}"N” THEN GOTO 470

710 IF Gx="Y" THEN GOTO 310

720 END : REM STOP

8OO REM LUALLLLLISLLLILIILLS LS BACTREN LALLLLLLLLILLLLLLLLLLLLLLLLLLLLLLY,
810 PRINT HMx : REM PRINT AT 0,0

820 FRINT

830 FRINT TAB(10)3:A=(3)

840 FRINT

850 FRINT TAR(8);A%(4)3" 3 ";A€(6)



HABEJEM TOPAOOK

860 PRINT TAB(10);°C”
870 PRINT TAB(8);A%(3);"  ";An(7)
880 FRINT TAB(10);"4"

890 PRINT TAB(4)3Ax(24)3" “3A%(25);" “:Au(2):" A “3AS(B)3” 3

12

900 PRINT A®(9):" ";AX(1@)

910 PRINT

920 PRINT TAB(2);A%(23)3” 1C 24 ";A=(1):” 5C 4A “3A%(11)
930 PRINT

940 PRINT TAB(4);A=(22);" ";AH(21);" "Ax(20):” 7 ";A¥(14);
950 PRINT ~ ";A=(13);" “;4%(12)

960 PRINT TAB(10);°C”

970 PRINT TAB(8):Ax(19)3”  ~3;A=(15)

980 PRINT TAB(10);"8"

990 PRINT TAB(8)3A=(18):" A ";A%(14)

1000
1010
1020
1100
111@
1120
1130
1149
1150
1160
1170
1180
12¢0
1210
1220
1230
1240
1250
1260
1270
1280
130¢
1310
1320
133e
1340
135¢
1360
1400
1410
1420
1430
1440
1450
1460
1500
1510
1520
1530
1540
1550
1560
1570
1400
1610

PRINT

PRINT TAB(1@Q);Ax(17)
RETURN

REM ZAAANAAALY, MEPECTAHODKA 1 ~ REBWW W0 YACOROW LAALLALLLALLLLLLLS,
LET Bx=Ax(25)

FOR I=25 TO 21 STEP -1
LET ax(I)=Ax(I-1)

NEXT I

LET AX(29)=Ax(1)

LET Ax(1)=Ax(2)

LET Ax(2)=B=

RETURN

REW AXALALLALAALLYL TEPECTAHOEKA 2 — JERME WPNTUER  MACOROW AAVAXALLAL
LET -Bx=Ax(20)

FOR I=20 TO 24

LET Ax(I)=A=(I+1)

NEXT 1

LET AR{25)=A%(2)

LET AX(2)=Ax%(1)

LET A=(1)=Bx

RETURN

REM AXAAAALALALLY TEPECTAHOEKA 3 — BEPXHWM TIQ YACOBOW %4YAAXALALALLY
LET Br=Ax(8)

FOR I=8 TO 2 STEF -1

LET Ax(I)=Ax(I-1)

NEXT. I

LET Am(1)=Bx

RETURN

REM ZALLAAALAAS AL NEPECTAHDBRA 4 - BEFXHWW NMPOTVE YACOBOV LAXALAALLL
LET Bx=Ax(1)

FOR I=1 TO 7

LET A<{I)=A=(I+1)

NEXT 1

LET Ax(8)=Bx

RETURN

REM ZAAAZAZAALLY TEFECTAHOBRE S - WPARMA NQ MACQEIW MIXXLALALLLLLLLLS,

LET B¥=Ax(14)

FOR I=14 TO 9 STEF -1

LET Aa(I)=Ax(I-1)

NEXT I

LET ax(8)=ax(1) -

LET Ax(1)=B=

RETURN

REM AALLALALLAL Y. NEPECTAHOBKA & — MPAEME MPOTUR YACOBOW ZLXL7UALLILAY
LET Bx=4A=(8§)



108

1620
1630
1640
1450
1660
1670
1700
1710
1720
1730
1740
1750
1760
1770
18090
1810
1820
1830
1840
1850
1860
1870
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990

HABEJEM MOPAOOK

FOR 1=8 TO 13
LET Aa(I)=A=(1+1)

NEXT 1

LET A»(14)=A={1)

LET A=(1) =R

RE.THRN

REM Auussndsnudsy WEFECTAHORKA 7 - PMXIMI TN MACOROW 2200020000000
LET Be=a=(20}

FOR I=2¢ TO 15 STEF -1

LET As(I)=Ar(1-1)

NEXT T

LET A=(14)=A={1)

LET As(1)=F=

RETURN

REM A/ /47244 TEFECTAHOEKA 8 - HASHWA TPOTUE YACCROW L7 7/Yu%yndL
LET Be=A®(14)

FOR I=14 TO 19

LET asx(1)=a=(l+1)

NEXT I

LET Ax(20)=Ax{1)

LET A=(1)=B*

RETURN

REM ARG ZLLALAALLL AL AT AL SEYROBME SOOEKTH AL AL LLLLALALL AL LS AL LALLR L
FOKE 36878,15

FOR L=200 TO IS5

FOKE 2687¢,L

52';# ;‘ T0 3o EcnH Takas BOIMOXHOCTH €CTh,
NEXT L naifte cBOH 3BYKOBBIE 3bheKThI.
FOKE 36876,0

POKE 34878,0 Ofmme 3aMevaHns MOJXKHO HaliTH B
RETURN OpHIOKEHHH.

25 KBALFATOE

WXNAKVM
CI1C 24 TSC 6A F

FYQ7 UGS

C=00 YACOBOW A={TPOTUE
AAA OKOHY4AHUA HAXMWUTE *

Bonee noapoGHO ¢ pa3NHIHBIMA NIOHATHAMHE TEOPHH IDYNI MOXHO 03-

naxomMuThca no kHEre J. Ewing, C. Kosniowski. Puzzle it Out: Cubes,
Groups and Puzzles. (CM. Taxxke Kypom A. I'. Teopua rpymn. — M.: Hay-
Ka, 1967 (ITepes.).) ¢



O>xuaoaHue

O TeopuH MaccoBOro o0OCIy>XHMBaHHUSA

CKonbKo pa3, MpUAS B MarasiH WM Ha NOYTY H YBHIEB TaM HECKOb-
KO odepeneil, Bbl CTAHOBHJIHCH B OJHY H3 HHX R OOHapyXHBaJ/IH, 4YTO HMEH-
HO 3Ta odepedb COBEPIICHHO HE CABHTAeTCA ¢ MecTa H3-3a KaKOro-To Hemo-
Tembl, crosilero Bnepeau? Ouepean Hac pasApaxarOT: MbI, HeCOMHeHHO,
TpaTHM CTPALIHO MHOrO BPEMEHH Ha OXHAAHHE OOCITY)KHBaHHA.

Omun n3 cnocoboB n36ekKaTh HECKONMBKHX Odepelcii COCTOHT B TOM,
9TOOBI HMETH TONBLKO OOHY O4Yepedb, ¥3 KOTOPOH KIHEHTHI MOCTYMAIOT Ha
o0cnmyxHBaHue MO NMPHHUHNY «TePBBLIM IPHINEN — MePBLIM OOCITYXeH». ITa
CHCTEMa Celfyac MPHHATAZ BO MHOTHMX OAHKOBCKHX M MOYTOBBLIX OTHEJICHHSX.

IIpeanosnoxuM, 9To Mbl HMeeM HeNI0 HMEHHO C Takoil cutyauuei, cka-
xKeM, B Ganke ¢ oguuM uin GoJtee KepkoB, OOCTyKHBaIOIWHX OYepedb KIH-
€HTOB. JTa ouepenb eANHas AJIA BCeX KJIHEHTOB, M OOCIYKHBAIOTCA OHH IO
NIPHHLMIY «TePBbIM MpHINEN — nepBbIM ob6cnyxen». Kak nmpaBmno, KineH-
ThI MPUXOAAT HE 4epe3 CTPOro OmpelefieHHbie HHTepBajibl. Eciim B cpenneM
3a vyac npuayTt 10 KnHeHTOB, WIH | KIHEHT 332 6 MHHYT, TO 3TO, pa3yMeeT-
¢, He O3HAuaeT, 4TO Kaxable 6 MHHYT 00f3aTeNIbHO MOSABISAETCH MO OOHO-
My KIHEeHTY. Pa3sHOCTh MeXIy MOMEHTaMH NMPHXOJa HBYX MOC/edOBaTeb-
HBIX KJIHEHTOB (MeXIy MOMEHTAMH TOCTYIIEHHs) HA3LIBAETCA UHMEDBAIOM
MENOY noCMynieHuAmu. IOTo—ciyvyaliHas Be/IMUHHA, He 3aBHCAIAAs OT
IJIAHBI OYepedH.

s MomenupoBaHHS MOMEHTOB NOCTYIUICHHA KIHEHTOB MOXHO HC-
MoOMB30BaTh MEPCOHANIBHBIA KOMILIOTEP. MeTOoH, HNPpH NOMOIIH KOTODOro
IeHEPHMPYIOTCA 3TH ClydaliHble BEJTHUMHBI, Ha3bIBAaGTCA METOOOM Mowume-
Kapno. TIpooeMOHCTPHPYEM €ro Ha CleAyIomeM mpocToM mpumepe. Ecnu
H3BECTHO, YTO KaXAble 6 MHHYT B CPEIHCM NPHXOOHT OOHH K/IHEHT, TO B
TedeHne moboro 3aaHHOro OQHOMHHYTHOrO MHTEPBA/ia KJIHEHT MOXET MO-
SBAThCH MPHOMHM3HTENBLHO ¢ BePOATHOCTHIO 1/6. TakuMm 0Opa3oM, Kaxayro
MHHYTY Halll MUKpOKOMIIBIOTED BLIOHpaeT chyvaitnoe 9ucio Mexay O u 1 n
npoBepseT, MeHbine M oHO 1/6. Ecnu ga, TO KJIHEHT MpHINES, B NPOTHB-
HOM Cliyyae — KJIHEHTa Her. Bce, pa3ymeeTcs, HPOHCXOOHT 3HAUHTEJBHO
GLICTpEe H CIOBa «KAXAYI0O MHHYTY» He CeAYeT NOHHMaTh OYKBaJIbHO.

BOT Kak BBIMISAAAT HECKONLKO MEPBLIX MUHYT Halllero Mpoluecca:
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Bpems Cnyvalinoe Menbie 1/6?7 Moment

(MARYTHI) YHCJIO NOCTYIUICHHSA
RND KJIHEeHTa
1 0.21273 Her —
2 0.10601 Ha 2
3 0.31993 Her —
4 0.65851 Her —
5 0.66965 Her _
6 0.97381 Her _
7 '0.59476 Her —
8 0.50985 Her —_
9 0.42101 Her —
10 0.52048 Her _
11 0.09276 Ha 11

. . .

IporpamMa TTOCTYTUJIEHHUE KJIMEHTOB I Monenupyer MomeH-

Tl MOCTYIUICHHA KIHeHTOB B TedenHe 60 mun. Ilpemnonaraercd, 4To B
CPeHEM KaxAble 6 MHH NPHUXOAMT HOBBHIM KIHEHT, HHauYe TOBOpPA, CKOPOCTh
(CAR), ¢ xoTOpOii NOABNAKTCA KITHEHTHI, paBHa 1/6 KIHEHTa B MMHYTY.

10 REM FEE I I I I I I I 2 26 36 36 36 36 36 3 2 3 3 36 36 3¢ %
20 REM * *
3@ REM * TOCTYWREHVE KAWEHTOR I *
40 REM * *
50 REM 3263063636 26 20 T2 36 I 2966636 3696 96 06 06
6@ REM

70 REM

100 REM LAAALALLZALLLZALALL LY, HAMANDHAR YCTAHORKA YALALLLLLL LRI LLL A LA LA R AL,
1106 LET CAR=1/6 : REM CKOFOCTb ROCTYRAREHUA

120 REM CM. WFEROCTEFEXEHWE B TEKCTE

130 LET T=40 : REM OBUMW BFEMEHHOW WHTEFBAR

140 PRINT CHR=(147) 3 REM OMWCTWTL INPAH

150 FRINT ~ MOCTYTWAEHWE KAUEHTOR 1”

200 REM LALLRRALLLALKLTLLLLLL S CHET Y MEMAT LAASLLLLLLLLRARILLLLL LSS LA LSS S,
216 FRINT

220 FRINT ° CKOFOCTb WOCTYTJEHUA™

230 FRINT CAR; "B MAHYTY™

240 FRINT

250 PRINT “  MOMEHT TOCTYNJEHMA ”

260 PRINT ° B MWHYTAX OT HAYAMA ~

270 PRINT

289 LET K=0

200 FOR I=1 TO T

39 LET X=RMND(1)

Ile IF X<CAR THEN PRINT “31

320 IF X{CAF THEN LET K=K+1

33@ NEXT I
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349 PRINT

35¢ PRINT "OBMEE YMCJO KAMEHTOB ;K

340 FRINT

370 FRINT “ NORTOFMTL? Y VAW N

B0 GET Go : REM LET Gr=INKEYxX

390 IF 6x(O)"Y" AND G%()"N" THEN GOTO 380

400 IF Gu="Y" THEN GOTO 219
OfiHe 3aMeyands MOXHO HAfTH B MPWIO-
KEHHH.

HCCTYMAEHVE KMMEHTOR 1

CKOFOCTb WOCTYRAEHUA
1666666647 B MUHYTY

MOMEHT TIOCTY TAEHUR
B HUHYTAX 0T HAYARA

7

12
14
25
30
33
35
36
37

OFUEE YMCAD KAVEWTOR 10

MORTOPUTL? Y MMM N

Hmes meno c takoit mporpammoii, kak TTIOCTYIIJIEHUE KJIMEH-
TOB 1, cienyeT ObiThL OdeHb BHHMATeLHBIM. Kak ObITH, €ClIH B cpeoHeM
noctynaet 1 knuenT B MunyTy? TIpocTo 3amenuTth 3Hauenne CAR B cTpoke
110 uncnom 1 Hemb3s. Ecnu TONMbKO, KOHEIHO, Bl HE XOTHTE PacCMOTDETH
CHTYalHIO, KOTOa KaXAYI0 MHHYTY NPHXOOHT POBHO MO OAHOMY KJIHEHTY,
KOTOpas MajonpasaononoOHa (MMEHHO 3TMM OTYAacTH OOBACHAETCA YMOT-
pebneHHe cropa «OpHONMH3IHTENLHO» MPH onucaHHH MeToda MonTe-Kapno).
Y106b1 BLIHTH H3 3TOro 3aTPyAHEHHA, CJieAYeT YMEHbIUHTH BPEMEHHON HH-
TepBaJl H PacCMOTPeTh, HanpuMep, 1/10 MuH. Tenepr BEpOATHOCTHL TOTO,
4YTO 32 OOHY AECATYIO MHHYTHI NOCTYIHT ONHH KJIHEHT, paBHa HPHOMM3H-
TempHO 1/10. Boobmie ropops, HyXkHO OpaTh KaK MOXHO MEHbILHH HHTEP-
Ban. Ho ueM Menniue HHTepBaJ, TeM Goibilie BuIYHCIIeHM OyOeT mponena-
Ho. B mporpamme ITOCTVIIJIIEHUE KJIMEHTOB II 5TH cooOpaxeHus y4-
TEHBI.

BpeMeHHO# HHTepBasl AelMTcs Ha 10 mo Tex mop, MOKa BEPOATHOCTD
MOCTYIUICHHA KJIMEHTA 3a 3TOT HMHTEpPBaA HE CTaHEeT MeEHbileé HWIH paBHa

1/10.
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19 REM f2 I TR e e AT T

20 REM * #*

30 REM # MOCTYNAEHWE KAMEHTOB IT #

49 REM * »

50 REM FE 36363696 36 36 33 336 3636 3636 1 3636 36 36 16 36 3836 3¢

560 REM

70 REM

100 REM LALLLIALLLLLLLLLLL LS HAMARBHAR YCTAHOBKA ALLALALLLLLLSLLLILLLRLL LRSS,

110 REM CAR=1/6 : REM CKOFOCTb TOCTYTMAEHMA

120 LET R=1

130 LET R=R/10

140 LET S= CAR®R

156 IF 50.1 THEN GOTO 13e BpeMeHHOH HETEpBAN NENHTCA Ha

160 LET T=6@ : REM OFiWi BFEMEHHOW VIHTEFEBAR . 10 1o Tex nop, Noka BEPOATHOCT TO-

170 FRINT CHR=(147) : REM OMUCTWUTL 3KFAH CTYIUICHHAA K/HMCHTA 34 3TOT HHTEPBAN

180 FRINT “ MOCTYRAEHWE KAUEHTOB I1” HE CTaHeT MCEHbIIC WIH paBHa 1/10.

200 REM AALLLZKALLLLL AL LLLLLAL CHAET W WEMATG  LALLLLLLLLLRLLLLLLLLLLRLLLS LS,

210 FRINT

220 FRINT ~ CKIFOCTe ROCTYNAEHWA™

239 FRINT CAR;"E MAHYTY”

249 FRINT

259 IPRINT MOMEHT TOCTYNAEHMA"

260 FRINT 7k MWHYTAX OT HAYAMA™

272 FRINT

28¢ LET b=¢

7% FOR I=1 TO T STEF R

396 LET X=KND(1)

310 IF X(5 THENM FRINT ~ “3INT(I*10)/10

329 IF x5 THEN LET K=K+1

330 NEXT I

249 FRINT

35¢ FRINT "OBMEE 4YWCAD KAMEHTOE" ;K

36@ FRINT

370 FRINT ° (OBTOPUTE? Y WAM N”

380 GET G» : REM LET Ge=INKEY®

399 IF G={»"Y” AND G=(}'N” THEN GOTO 380

490 IF Ge="Y" THEN GOTO 210 O6mue 3aMeuaHHA MOXHO HANHTH B NpHIO-
KECHHH.

NOCTYNRENKE KIMEHTOB I

CKoPOCTL TOCTYTAEHUA
1646666667 B HUHYTY

IMEHT TOC TYRAEHWA
B MUHY TAX OT HAYARA

2.8
c c

e}
20.6
26.3
27.7
34.5
36.1
45.9
§5.7

OFUEE 4ACAO KAUEHTOH <

ROETOPUTL? Y UK N
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CyimecTByeT M APYro# moaxod, MpH KOTOPOM CKODOCTh BBIYHCIICHHH
yBeNHuUnBaeTcA. 1A onpeleNeHAsA HHTEPBAIOB MeXIy IOCTYIUICHHAMHE KIIH-
€HTOB Mbl HCHOJIb3YeM ciydalibie yHca. IIpeamonoxuM, 910 KJIHEHTHI I0-
ABNAOTCA €O CKOpocThbio CAR. D10 unCcno He MOXeT ObiTh HmenbM! Okasbi-
BaeTcA, BEPOATHOCTH TOrO, YTO MHTEPBAJ MEXAY NOCTYIUIEHUAMH MeEHbILIE
wiH paseH Y, 3amaercs dopmyno#t 1 — EXP(—CAR=*Y).

Hanpumep, uMeerca BepOATHOCTb 0.632 TOro, 4To KJAHEMT NpHACT B
Tedenne HHTepBasa 1/CAR moclie NOCTYIUIEHHMsi HpeOLLAYILEro KIMEHTa
(T. e. 'B 63.2% cnyuaes). [Toapasymepaercs, uTo 3a mutepsan 1/CAR mpn-
XOOMT ONHH KJIHEHT B CpellHEM, a He peryispHO. Hmxke mpeacTaBieH rpa-
bk 1 — EXP(~CAR=#*Y) nns pa3ubix 3Hadenuit Y.

W3 rpaduka BHOHO, 9TO BEPOATHOCTh TOI0, UTO HHTEPBAJI MeXAy MO-
CTYIUICHHSIMH HYJeBOH#, paBHa HYMIO. BEpPOATHOCTH Xe TOro, 4TO HHTEPBAI
MEXAY NOCTYIUIEHHAMH MEHbIle HEKOero o4eHb O60JbIIOro 4Mcia, paBHA
NpUOIA3NTELHO eOUHALE.

BpinHcaHHOE BbINllE BhIpAKEHHE HA3bIBACTCA 6€POAMHOCIMHON PYHKYU-
eil pacnpeleneHua WM @GYyHKyueil HaxonaeHHwvix eepoamuocmeii. ToaHoro
o6ocHoBaHus 3Toit dopMysie 3mech OAHO He OydeT, HO HA .OMBITE MOXHO
yOenuTncd, 4TO OHA OYEHb XOPOWIO COTMACYETCA ¢ HaOMOOeHHAMH. ITO Oc-
HOBBIBAeTCH Ha TaK Ha3bIBAEMOM MYACCOHOBCKOM Daclpedel/ieHHH ANA MO-
MEHTOB MOCTYIUICHHA KJIHEHTOB. B ABYX ClOBax 3TO O3HAYaeT, YTO K/IHMEH-
ThI NOAB/MIOTCA CIY4aliHbIM 06pa3oM, HO ¢ PHKCHPOBaAHHON BEPOATHOCTHIO
NOCTYNJICHUS. B HEKOM MAaJIOM HHTepBane. JIOMKHO ObITh, Bbl DaHbIE CJIbl-
mann o Ilyaccone. Ppaniysckuii MmaTreMaTHK ¥ dusuk CumeoH Hennm Ilyac-

06

045

0.2|

0.0 L L L 1 ! 1
1/CAR

8-159
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coH (1781—1840) u3BecTeH CBOMMH OTKPDBITHAMM B MEXAaHHKE H 3JIEKTPOCTa-
THKe.

Bamz xOMObIOTED MOXET MOIEIHPOBATh MOMEHTHI MOCTYIUIEHHS KJIM-
E€HTOB MpPH NMOMOILH YIIOMAHYTOi Bbilie dopMyibl. [Ipexae Bcero oGpaTuTe
pauManye, 4T0 1 — EXP(— CAR*Y)—uucno, 3akimodeaHoe Mexay 0 1 1.
MOMEHT MOCTYIJIEHHs IMPOH3BOJILHOrO KJIMEHTa MOJKHO NMOJIYMHTL, BhIOpaB
cnyuaitHoe uucno RND (Mexay O u 1), seuucnus 1 —RND u 3ateM cpas-
HHB pe3ynbTaT ¢ 1 — EXP(—CAR=*Y). Ilpocteie anrebpanueckue npeob-
Da30BaHHA MNPHBOOAT K CICAYIOIIHM YpaBHCHHMAM:

1 — EXP(~CAR=*Y) = 1 - RND,

EXP(~CAR*Y) = RND,
—CAR#*Y = LN(RND),
Y = —LN(RND)/CAR.

TakuM 00pa3oM, HHTEPBAJI MeXIOY NOCTYIUIEHHSMH Y BBIYHCIIAETCA Yepe3
chayuaitnoe unciio RND mo cnemyromeit dpopmyne:

Y = —LN(RND)/CAR.
TlpennonoxumM, HampuMep, uto CAR = 1/6. Huxe mokasaHo, Kak

MOXHO NOJIYYHTEP HCCKOJIBKO NMEPBLIX MOMCHTOB MOCTYNJICHHA KJIHCEHTOB!

CnyuaiiHoe HuTtepBan Mexay MOMEHT NOCTY-

9HCIIO0 NOCTYIIEHHSAMH  IUTEHHA KJIHEHTA

RND —LN(RND)/CAR
0.81785 1.21 1.21
0.18753 10.04 11.25
0.54975 3.59 14.84
0.38481 5.73 20.57
0.05226 17.71 38.28
0.23964 8.57 46.85
0.69152 221 49.06
0.56127 3.47 52.53
0.79813 1.35 53.88
0.81238 1.25 55.13

B mporpamme TNOCTYIUJIEHUE KJIMEHTOB I1l mo TOAbKO YTO
ynoMsiHyTOl dopMylle Monenupyercs MOCTYIUICHHE KJIMEHTOB 3a HEPHOL
BpeMeHH, paBHBIH 60 MuHH. CKOPOCTh MOCTYIUIEHHA paBHa 1/6. Ilpu Xena-
HHMH Bbl MOJKET€ H3MEHSATH MIHHY MepHOaa H CKOPOCTh MOCTYMIICHHA.
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19 REHM 696303636 3696 6 3636 3360636 3036 36 29 06 600 366 1
20 REM * *
30 REM * NOCTYRAREHWUE KAVEHTOB III *
49 REM * *
50 REM 6096003 9606 3606 03 20 0 36 2362600 - 9030 200 2 3
40 REM

7¢ REM

10¢ REM /7 LAALLA LIS "”// HAMARLHAR YOTAHORKA LALAALLILL LS LI LA LI L LS LA
110 LET CAR=1/6 REM CKOFOCTL AOCTYAEHWA
133 LET T=¢0 : REM DFiiwi RPEMEHHOW UHTEFEAZ
149 FRINT CHR=(147; : REM DYUCTHTL IKPAH
150 PRINT “WOCTYMREHWE KJMEHTOB ITI”
200 REW SAAEARKLGLALTLALARAAS LG CAET W REMATL  LAAKRAALL LA LIS IS LSS SIS,
210 PRINT
27¢ PRINT “ CEOFOCTL TOCTYWAEHUA”
230 PRINT CaR;'B MAHYTY”
2499 PRINT
FRINT MOHMEHMT ROCTYMAEHWA"
FRINT “ B MMHYTAX OT HAYANA"
FRINT
28¢ LET k=¢
LET =0
LET X=RND(1)
A€ LET Y=L0G(X)/CAR : REM WUHTEFBAR MEXAY TOCTYMAEHARMW
32@ LET Y=INT(100%Y+0.5)/10@
30 LET Z=Z+Y
340 IF Z)T THEN GOTO 380
350 PRINT ~ “s7 O6umue 3aMegaHus MOXHO HaliTH B PUAO-
360 LET K=K+1 JXEHHH.
%7¢ GOTO 30¢
38¢ FRINT
390 FRINT "OBUEE YWCRO KAMEMTOE ~;
400 PRINT
416 FRINT “ TORTOPWUTL? Y WU N”
420 GET G« : REM LET G==INKEY~
430 IF G<{)"Y" AND Gx(}"N” THEN GOTO 420
440 IF Gs="Y" THEN GOTO 21¢

TOCTYHEHUE KMMEHTOE TTT

CROFOCTE MOCTYRAEHWA
LEGOESELF B MAHTY

MOMILHT TOCT > AREHUA
B HBH> TaX OT HAYARA

18.95
17.43
22.43
33.78
34.42
40.3

57.94
58.52
58.72

OFMEE YUCR) KAMEHTOB 10

AORTOFUTL? Y WA N

8‘
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3amernM, uTo mna nporpammbl [TOCTYIUIEHUE KIIMEHTOB 1
HyxxHO 60 cnyda#tmbix uyHcen, Torma kax mia INMOCTYIUIEHUA KJIIUEH-
TOB Il —oxono 600. A sor nporpamma IMOCTYIUIEHUE KIJIMEH-
TOB III o6xomutcs Beero 10 cryqaltHBIMH 9HCIIAMH.

KimHeHTHI He MOSBIAIOTCA PETYNAPHO uepe3 3aJaHHbIN HHTEPBAJl, paB-
HO KaK M KJIepKH He OOCHYy)XHBAIOT HX 33 ONpeRe/ICHHbIN OTPE3OK BPEMEHH.
Bpemsi ofciTy)KHBaHHA I Ka)KOOro KJIHEHTA CBOe. DTH BPEMEHA 3a4atoTcH
dopmynoii, aHAIOrHYHOMH BLIDAKEHHIO ANIA HHTEPBAJIOB MEXAY HOCTYILICHH-
AMM KIHeHTOB. B camoM mene, eciti CSR eCcTh CKOPOCTH OOCITY)XHBaHHSA
KJIMEHTA OJHHM KJIEPKOM (CPefTHee MHCIIO KIIHEHTOB, KOTOpOe MoXeT obciy-
JKHATH OVH KJIEpK B €HHHLY BpEMeHH), TO BEPOSATHOCTbL TOr0, 4TO K/IHEHT
6ymer obcmyxen 3a BpeMa Y, ectb 1 — EXP(—CSR#*Y). Cneupanuctsl no
TE€OPHH MacCOBOro OOCITY)KHBAHHA rOBOPAT B TAKHX CJIydYasx, 4TO BpeMsA oO-
CIIY)XMBaHHA HMeCT noKaszameabnoe (3KCNOMeHYUudabHOE) pacnpeoenenue.
CMmonenupoBaTs BpeMA OOGCIYKHBaHMA KJIHEHTOB MOJXHO TOYHO TaK K€,
Kak ¥ MOMEHTBI MeXAY HMX NOCTYIUIEHHSMH, 3aMEHHB B COOTBETCTBYIOLIMX
nporpamMMax CAR Ha CSR.

MoxHo o6memuHnTs 06a mponecca. TIpOMOAETHPYEM Takylo CHTya-
LHI0, KOTAa MMEETCA OQHA ouepeAb M ONHH WIH HeCcKOJILKO Kiepkos. [lo-
noGHas MofieNh MOMOXKET BaM NPEKpacHo pa3obpaThesa B moboil aHanoruy-
HOH 3a7a4ye H3 pealibHOMN KH3HH NpPH MHHHAMAJILHBIX 3aTpaTax H 06e3 HEHYyX-
HOT'O PDHMCKa, BO3HHKAIOLIEro NpH paboTe ¢ HACTOALINMHE KIMEHTAMHM H KIIEp-
KaMH.

IMporpamma OBCJIITYXUBAHHWE B BAHKE MogemHpyeT oHy Hede-
mo paboTbl 6auka, onepauiy B KOTOPOM NPOM3BOAAT OMHH HIIH HECKOJIBKO
KiepkoB. Pabouas Hegens cocTOMT M3 6 aueli no 360 MuH (6 yacoB) B KaX-
oM. Bank pabortaet c 10 go 16 wacoB. MMeeTca onna obwas odepens KiH-
€HTOB, KOTOpble 06CIYXMBAIOTCA NO NMPABHWIY «MEPBbIM IpPHLIET — NEPBBIM
o6cyxen». KIMeHThI NOABIAIOTCA CO CKOPOCTBHIO 24 KIHeHTa B 4ac, a Ha
obcmyXuBaHHe KaXAOro y Kiepka yxoauT B cpeaHeM 10 MuH. pu Xenauuu
9TM CKODOCTH MOXHO H3MEHHMTH, €C/IH, HAlPHMeP, BLI XOTHTE CMOIENHPO-
BaTh OPYroe REJIOBOE YUpeXAEHHE.

IMpexnme 4eM OPHCTYNHTh K HCIOOMHEHHIO HPOrpaMmbl, HEOGXOMHMO
3anaTh KOJHMYECTBO KJEPKOB HA Kaxablfl neHb. Bam Gank HepelMK H B HeM
He JokHa oOpa3oBHIBATHCA CIHIIKOM IIHHHasA ouepenb. HyxHo 3anmaTte
TaKXe HeOOXOTHMYI0 MAaKCHMAJIBHYIO JJIMHY OdepenH (HaHGonpluee KoJiMae-
CTBO KJIMEHTOB, CTOSIIMX B OdepeaH, MCKItoYasd TeX, 4TO HaxoasTcsd Ha 00-
cnyxuBannu). 3aTeM Bbl OymeTe moaydaTh NOMHHYTHBLIN (haxTHUECKH 3HA-
yuTeNIbHO 6bicTpee) oTueT 0 pabore 6aHka. B KoHIE KaXXAOro MHH NOMBOOH-
TCH HTOT 32 [I€Hb H NOBTOPAIOTCH MTOTH BCEX NpEAbIOYIHX AHEH. Ta HH-
dopmauma COmepXHUT YHCIIO KJIEpKOB, MAKCHMAJILHYIO ANIMHY OuepenH, 4YHC-
JI0 NOTEPAHHBIX KTHEHTOB H3-3a TOr0, 4TO OdYepedb Oblla MepenoyIHEHa, H
cpeagHee BpeMA u3 360 MHH, KOTOpOe KJIEPK ObUI 3aHAT OOCNYXHBAHHEM.
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TMocnenusas uudpa oaeT HHGOPMALHMIO O 3arpyKEHHOCTH KiIepka paboToii.

Ons yooOcTBa mpeamonaraeTcs, 4To y KJIEPKOB HET MEPEpbIBOB Ha
o6en u mpoune Hyxabi. KpoMe TOro, nmo npouiecTsius 360 MHH BCEe KIIHEHTBI
B OUEPEIHM 33 MCKIIOYEHHEM TE€X, KOTO ¥XKe HaualaH oOCHyKHMBaTh, CIHTAIOT-
¢ MOTepAHHBIMH. MIX uHCo BKMIO4aeTcs B oOilee uuCioO MOTEPAHHDBIX KIIH-
€HTOB. 3aMeTHM, 4TO BO3MOXHA TaKas CHTYaIHA, KOrAa KIEpK OKa3bIBaeT-
¢ B cpeaHeM 3aHAT Oonee 360 MuH. 3TO NPOUCXOAMT TOrOR, KOrAa oH Obin
HENPEPBIBHO 3aHAT H MPONOIKAT 06CTyKHBATh KaKOro-HHOyIbL KJIHEHTA He-
MOCPEACTBEHHO MOCHe 3aKpbiTHA OaHka.

IMo3kcnepHMEHTHPYHTE ¢ MPOrpaMMoii, 4TOObI BBIACHHTHL, HACKONBLKO
Majt paml 6aHK U CKOJIBKO BaM HY)KHO KIEDKOB.

190 REM 2626636363036 33626 36 36 3626 39 3 09 20
20 REM * »
30 REM #® OBCAYXAEAHWE B BAHKE »
40 REM » »
50 REM FHHNNNNFININAF NN NRNFN KRN
60 REM

70 REM

100 REM AALAXALLAALLALALLS HAYARDHAR YCTAHOBKA LULAALSLLLL RIS LIS ALAIAL,

110 LET CS==CHR<%(147) : REM KOR OYMCTKW 3KFAHA

120 LET HM==CHR=(1%) : REM KOA WCXOAHOTO MNOROXEHWA

130 LET CAR=0.4 : REM CKOFOCTb WOCTYNAEHMA

140 LET CSR=0.1 : REM CKOFOCTb OECHYXWBAHMA

150 DIM AC10)

160 DIM S(6)

170 DIM T(&)

180 DIM L{&) 3nauenns CAR u CSR MOXHO H3MEHHTb.

190 DIM M(6)

B maccuBe A(I) XpaHATCA MOMEHTBI OKOH4YaHHSA OOCITYKMBaHHA KIIHEH-
TOB KaxAabiM KiepkoM. KonmduecTBO KilepkoB Ha KaxAbiii U3 6 mHeil 3aHO-
cutcs B MaccuB S(I). MaccuB T(I) — cyMMapHble BpeMeHa 3aHATOCTH KJjlep-
KOB Ha Kaxnblil u3 6 ameit, a L(I) — koHuecTBO NOTEPAHHBIX KIMEHTOB HA
Kaxnbid neHb. Hakonen, B Maccupe M(I) XpaHUTCA MaKCHMAabHOE KOJIH4Ye-
CTBO MECT OXMOAHHA B OYepedH.

790 LET DAY=1

210 LET B#=CHR=(31) : REM TOAYBOW

220 LET R¥=CHR=(28) : REM KFACHMA

23¢ LET Ma=CHR®(156) : REM OUOAETOBMA
240 LET G==CHR¥(30) : REM 3EAEHWH

250 LET Ce=0HR=(159) = REM BMPD30BLM
260 LET Yo=CHR=(158) : REM XEATHA

Ecnu Bamn aucisieid AaeT LUBETHOe H300paxeHHe, TO BOCHOJIL3YHTECH
COOTBETCTBYIOIIHMH KOlaMH; B MPOTHBHOM ciiy4ae cTpokH ¢ BS, RS u 1. n.
HCKJIIOUMTE.
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309
3leé
320
339
L4
350
3é60
370
3890
379
409
41&
47@
430
449
450
469
470
489
496
Soe
519
529
520
549
1)
619
620
630
649
&%0
660
679
6330
690
700
719
720
800
819
8z6
830
840
850
860
870
880
890
904
710
920
230
949
950
769
970
%80
799

OXHUIAHHE

REM AXALRZRARAAALLALLIAL WANAND BHA XLXLLLLLLL LA SAARSLLIII L LI AL

FRINT C5% ¢ REM OMUCTUTE IKPAH

PRINT Ro+” OECAYSMBAHWE B EAHKE®

PRINT

FRINT Eos” AEHb ;DAY

FRINT

PRINT "CKOFOCTE WOCTYMAEHMA = 24/4AC"

FRINT “CKOFOCTb OFCHYNWBAHWA = 4/4AC"

FRINT #s+” CKOMKO CEFOAHA

FRINT M3+ HYTHO KAEFKOR? 1-10"

;;ﬁg; gt 3nech BBOAATCA HeOGXOAMMOE KO-
7 JMYECTBO KIEPKOB H MAKCHMAILHOE

LET AS=INTIAS+6.5)
IF AS{1 OR AS)16 THEN GOTO 416 HHCTIO MECT OXHIAHHA B O%€pen.

LET S{DAY)=AS

FRINT

FRINT Ms+" MAKCHMARBHAA AONYCTHMAR™
FRINT tiz+” RIUHS O4EFELW.

FRINT b=

INFUT MAX

LET MAX=INT(MAX+0.5)

LET M(DAY)=MAX

FOR I=1 TD AS

LET ACI)=0

NEXT I

REM LXLLRLLRLLLLLLLILLL LA COBMTUA 38 REHb ZULANKLLLLSLLLRLLLL RS LLLLL
PRINT C5# : REM OMUCTWTL 3IKPAH
FRINT Rs+"  DBCAYSWBAHME E EAHKE™

FRINT

FRINT “fEHL ";DAY; " OTKPHTO 1000-1600"
FRINT

FRINT "KJEPKM: “;AS

FRINT

LET LC=9 : REM TWOTEFA KMMEHTA

LET TT=¢ : REM OBWEE BFEMA OBCRYXWBAHWA

LET Q=0 : REM JAMHA OHEFERU

LET T=9 : REM BFEMA E MWMHYTAX

GOSUE 1510

REWM AALLALLALALL A ALY, MONERAFORAHWE C BIACOM B 1 MWH ZAAALLLLLLLLLLLLY,
FOR T=1 TO 3é@

IF T)>TA THEN GOSUE 1510

LET 15=@ : REM 4YWCIAC OECHYXMBADMMX KIEFKOR

FOR J=1 TO AS 3
IF @)@ AND A(J)(=T THEN GOSUE 1710 ACCh  KKIYI0 MHHYTY BBIYHCIA-

IF ACI))T THEN LET TS=TS+1 IOTCA COCTOAHHA Npouecca NOCTYM-
NEXT J JIEHHA KJIHEHTOB H npouecca 06cmy-
LET F=7 JKMBAHHA HX KJIEpKaMH.

GOSUB 1810

PRINT Gs+"BFEMA: “3;1000+T+49xINT(T/49)

PRINT

PRINT Eo+"XAYHMX KIMEHTOR"sSTRx(Q)s"”

FRINT

FRINT M=+"0BCAY¥MBADUUX KIEFKOE” ;STR=(TS);" ~

PRINT

FRINT Y¥4+ "TOTEFAHHMX KEIMEHTOR™;LC

PRINT

FRINT Cr+"QBYEE EFEMA”™

FRINT Cx+"OBCHYXUBAHWA “;TT

1000 NEXT T



1149
110
11z
1179
114€
1159
11,8

1170 R
1180 F

1190
1200
101e
il
1230
1249
1259
1260
1270
1289
1270
i3%0
1310
1329
1409
1410
142¢
1430
1449
1450
144@
1500
1510
1320
1530
1540
1550
1560
1570
1580
1579
1659
1510
1620
1630
1540
1650
1660
1670
1790
1710
1720
1730
1740
1750
1860
1305
1310
1820
1830
1540
1850
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REM WULELLLTIAAAAL ALY OKOHMAWME W WTOT 30 REW LALLAAALLLILALL ARSI AAS
LET T(BAY)=<INT(TT/AS+.5)
LET LCUAY)SLCHY
FRINI C% 3 REM (MWCTUTb 3KFAH
PRINT Rs+” FAHK - WTOr”
PRINT
FRINT B+ CKOFOCTb MOCTYMAEHMA = 24/44C"
5+"CROPOCT OBCRYRMBAHMA = 6/4AC"

M+ KJAEFKW  MAKC TNOTERFW EFEMA
FRINT Re+” oM OECAYx” Ha aucnneit BeIBOMHTCA HTOr KaXk-
FRINT [Oro mHs.
FUR I=1 TO DAY

FRINT TAB(3-LEN(STR=(S(I})))sS(I)s
PRINT TAE(S-LEN(STR=(M(I))))sM(I);
FRINT TAB(13-LEN(STRa(L(I)I ) 3L(D);
PRINT TAB(20-LEN(STR=(T(I))));T(I)
NEXT I

FRINT

FRINT Ge+ YTOBM UFOLORXWTL, HAXMMUTE Y
GET He : REM LET Hx=INKEYx

IF H#<)>"Y" THEN GOTO 1290

LET DAY=NAYT+1 I[OHOHHHTCHBHHC 3ane'leﬂm_| CM. B
IF DIAY<? THEN GOTO 310 MPAIOKCHIH.

REM AZAVAALALLLASLASALS, CRE ORHA HERERA? LA LLLALLLLLLLAASASLALLAAL,

FRINT

FRINT Ge+" EWE OAHA HEREAS? Y MMM N”

GET Hs : REM LET H==INKEY®

IF He<>"Y" AND H=()"N” THEN GOTO 1430

IF H=="Y" THEN GOTG 200

ENL : REM STCF

REM ZX2AAA2%2%5% HOMEWRT TOCTYNAEHWMA CRER. KMMEHTA LALLALLALLLALLALS,

LET @R=0+1

LET TA=T-LOG(RNL(1))/CAR BbIYBCISETCS MOMEHT NIOCTYIUIEHHS
IF G{=MAX THEN RETURN

REM X7%%%% TOTEPR KMEHTA LAX7%Y%% CCAYIOWETo KIHEHT.

LET Q=HAX

LET F=18

GOSUB 1810

PRINT Ye+” BAMHHAR OYEFEAbL”
FRINT Yo+” KAEHT NOTEPAH" +E=
FOR I=1 TO 200

MEXT I

ILET F=18

GOSUE 1810 Ecnn ouepemb HocTHriaa CBoero
PRINT “ . MAaKCHMYMa, BBIJAcTCH COOOILCHHAE
FRINT “ 06 3TOM.

LET LC=LC+1

RETURN

REM AZAALLALLLLALLLLLL S BFEMA OBCRY XUBAHMA LULLLALLALLALLLARLLLL LA

LET Q=0-1

LET SA=LOG(RND(1))/CSR

LET a(.H=T-SA Beluscnsercs MIHTENbHOCTD 00cCiy-
LET TT=TT-INT(SA) KHBaHHA.

RETURN

REM AAALAZLAAALRLLA AL LY LS BMBOR B CTFOK LLALLALRALLLLLLLL DAL SILLLAL,
REM FRINT AT F,0

FRINT HMs; 3nece  ompenensieTcd  KOJHYECTBO
FOR I=t1 TO P BBINCYATHIBAEMBIX CTPOK. Ecyim Ta-
FRINT Xas BO3MOXHOCTb €CTh, BOCHOJIb-
NEXT 1 syliteck PRINT AT P,0.

FETURN
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OFCR7 IMBAHWE B BAHKE
BEHL 1
CKOFOCTh ROCTYMAEHUA = 24/4AC
CKOFOCTh OBCAYXUBAHWA = 6/4AC

CRGALKO CECORHA
HYXHO KAEFKOE? 1-1@

2?2

HAKCUHATLHAR ROTY CTUMAR
AIMHA OYEFERW?
3

OECHYXMEBAHME B BAHKE
ReEHL 1 OTKFHTO 1200-1600
KIEPKU: 2
BFEMA: 1220
RAYHEMX KIHEHTOR 3
OBCJl XMBAOUMX KREFKOE 2

HOTEFAHHLIX KAVEHNTOR 14

OBUEE EFEMA OBCAYXMEAHWA 252
AMHHAA O4EFERbL
KAMEHT TOTEPAH
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EBAHK ~ WTOr
CKOPOCTb MOCTYTMAEHUA = 24/4AC
CKOFOCTb OBCAYXMEAHMA = &/4AC
KREFKU MAKC TOTEFM BPEMA
1] OBCAYX
2 3 38 3635
3 5 25 340
4 6 6 209
2 2 47 342
1 3 81 364
6 3 @ 214

YTOBb TNFOROAXUTL, HAXMWTE Y

CyliecTByioT GOPMYJIbI, KOTOpPLIE MOTYT ONHCATh TO, YTO IPOHCXO-
OUT B OYepelnH, HO OHM B 3HAYHTEJILHON Mepe JIMILAIOT H3Y4YEHHE Oouepenei
3aHuMaTenbHocTH. Ilporpamma AHAJIN3 OYEPEIN BeImONHHT 32 Bac
HeoOXoauMbIe BLIYHCIIEHHS M COOOLIMT O CpelHeH ANMHE O4epemH.

Korna BeI NpHCTYNMHTE K BBINOJIHEHAIO NMPOrpaMMel, BaM Hamo Oyder
BeecTH (INPUT) ckopocThk noctymwienns kmentos (CAR), ckopocTs obcny-
xuBaHua (CSR) u xoymuecTBo KiepkoB (AS). Ecim kiepkoB MeHbile, yeM
CAR/CSR, To ouepenb AOBOJILHO OBICTPO CTAHOBHTCA OYEHb NJIMHHOH H
Heynpasnsemoii. [leuataerca cpenusas miMHa odepend EQ.

Brl MoeTe NMpeoycMOTpeTh B 3TOH NMporpaMMe M APYrHe BbI9HCIIC-
Hua. Hanpumep, cpeaHee BpeMsa OXKHOaHMA KineHTa B ovepenn EQ/CAR.
Wnu cpenHee BpeMs, IPOBEOEHHOE KIHEHTOM B OuepedH H Ha 0OCyXHBa-
Hun: EQ/CAR + 1/CSR. HakoHel, cpeoHee YACIIO KIIHEHTOB, T. €. BEJIM9H-
Hy EQ + CAR/CSR.

10 REH I TN 2N NN N
20 REM »* *
30 REM * AHARMI OMEPERM »
40 REM * . *
50 REM 996 3 9696 3030 I 00
60 REM

70 REM

100 REM AAALALLLLLLARIAILLALLLL HAVARDHAR YCTAHOBRA LAALLLLLLLLLLLLLLLLLALY,

110 DIM F(19) : REM ¢AKTOPUARb

120 LET F(0)=1

130 FOR I=1 TO 10 Beruacnaiorca GpakTopRansl, KOTOpbie
140 LET F(I)=IxF(I-1) nOHano6ATCA B 3TOMH MporpaMme.

150 NEXT I
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5 IF £=¢) Y7 AND Gu¢)"N” THEN GOTO 499

OXHUIOAHUE

REM ZSALZRRLETSLRLL LRSS AS AL LTS, BROR RAHRMX  LLLLLARLLLLLSSLLLLLLAL LIS AL,
FRINT CHR®(147) : REM OMUCTWTE 3KFAH

FRINT ~ AHATAZ DYEFEAW”

PRINT

FRINT “KBEFNOB HE BOREE 107

FRINT B 3ToM ¢parmente BBOAATCA HEOGXO-
FRINT “CKOFOCTb NOCTYIIAEHWUA” AUMBIC NaHHBIE.

» RRINT “KJMEHTOR”;

INFUT CAR

FRINT

PRINT “CKOFOUTH ORCAY KMEAHWA *
FRINT “KMMEHTOR";

INFUT CSR

» PRINT
» FRINT “HMUCAO”

FRINT “"KAEFROER";

INFUT A4S

LET AS-INT(AS+0.%)

IF AS¢1 OR AS)>1@ THEN GOTO 340
FRINT

REM X7 {
If CSR(=0 THEN GOTO 450
LET Xx=CAk/L3R

IF AS{=X THEWN GOTO 430

LET Fi=e@

BolunciiseTca CpenHsas [AJIHHA ovepe-
JTH.

O FOR h=¢ TO AS-1

LET H1=F1¢X1IK/FCR)
WEXT .

3 LET F1=F1+X1aS%A5/ (F(AS)%(AS-X))

LET E=(AS-X)*(AS-X)#*F(aS-1) k1

o LEt E@=X1(AS+1)/T

LET EQ=INT(EG+9.5}

) KER % LRSI SLALALITARISLASIS BACTUREN SLLLLALLAIT LTSS L RAL LKL L L LA

FRINT "CFERMEE WWCRD"
FRINT “KMEHTOE ¥ ONEFEAW"
FRINT “FAEHO: “:EQ

GOTO 70

#RING OMIZPERb BYJET™
PRLHT “OYEHb BIMHHOW"
FRINT

5 PRINT "ROBTOFATE? Y WK N7

GET G= : REM LET Gu=INKEY®

HononHATENbHBIE 3aMEYaHHA CM. B
NPHIIOKEHHH.,

Ecau B nporpammy OBCJIY)KXUBAHHUE B BAHKE BBecTH ONONHHM-

IF Gu="Y" THEN GOTO 219

TEJIbHBbIE OTPAHMYEHHS, MOMYYHTCA HHTEpecHas Hrpa mox HassansemM MO/-
HBIU MAT A3HUH. D10 Kacaercsa ovepencit B JOPOrHX MarasgHax MOIHOM
OHeXAbi.

TpeanonoxuM, YTO Bbl Blafeliel] CalloHa MOOHOM OHeXIbl, KOTOpHil

OTKDHIT 6 OHeit B Hememo Mo 6 9acoB exeaHeBHo ¢ 10 o 16 (8 mporpaMme
10 0603HauaeTcs 1000 u 1600). TIponaBLOB BH MOXXETE¢ HAHUMATh MOAEH-
HO. IInaTHThP MM ONPHXOAHTCH OYeHb MHOro — 200 moanapos B OeHb, a 00-
CITY)KHBaIOT OHH KJIHEHTOB CO CKOPOCTBIO 9 uesioBek B uac. MuHyra obcny-
KHBaHHs OOXOOHTCH MOKyHaTeNo mpuMepHO B 1.5 monnapa.
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ARddiiG UHEFT AW
hEEI R BL BRAZE 10

1y TR HAA

LoTL

CRHEN:Or s 24

LiGial o5 A BVsAHNA
ESAWEHTIR o

R ZURC Y]

LR RS 3
i e By BET
i ARMHHOW

Wit Y uak N

A UMEPERW
FACPEDE HE ROJEE 19

CKOFOCTb MOCTY MAEHWA
FANEHTOER? 24

CKOFDC T DBECAYXUBAHWUA
KRAMEHTOR? &

HhCng
KAEFKDR? 5

CFERHEE “WCRN
ERVCHTOR B DMEFERY
FABHD: 2

RORTOFUTL? ¥ WA N

ol

Cuauana npenmonaraetcs, YTO KIIMEHTHI MOABJAIOTCA CO cpenHel cKo-
pocThio 6 genoBek B yac. IIpubernys, onHako, K pekiame (3T0 obo#mercs
BaM B 100 D0NNapoB), Bbl MOXETE VBEMHMHUTH CKOPOCTh HX MOABJICHUA HA 6
qenoBek B 9ac. Ecnu xe Bbl mamuTe # ckunky 10% pns Bcex moxymateneft,
CKOpOCTh BO3pacTaeT ewe Ha 6 yenoBek B 4ac. Tak, eciu, HapuMep, B Iep-
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BbIif K€ IOE€Hb Bbl BOCNOJbL30BANNCH pekyaMoif # coenamn 10-npoueHTHYIO
CKHOKY, TO BOpaBe OKHAATb, UTO KaXKIOblii dac OymaeT NMOAB/ATHCA MpHOIH-
3uTeNbHO Mo 18 HOBBIX mokymatene#t. (CkopocThk OOCIYKHBAHHS KJIIHEHTOB
BCeria OCTaerca 9 4enoBex B vac.)

Knnent He mob6uT XOaTh. OH BCTaHeT B Ouepe/lb, TOMbKO €CJIM OHA
coBceM KopoTkas. Ecnu Ke ouepens OdYeHb MIMHHAS, NOKYNaTenb yioer
ype3BpluaiiHo pasmpaxeHHbIM. HacTolibko pa3mpakeHHBIM, YTO MoiBa o6
3TOM OTHOYrHET APYruxX MOTCHUHANBHBIX MOKynaTenel. B pelyabraTe CKo-
DPOCTh MOCTYIUIEHHS KJIMEHTOB ynazeTr Ha 10%.

Ilens Urpbl — NONYYHTL 32 HEAENIO MaKCHMANbHYIO MPHOLUIb.

10 REM 320336303630 36 36 36 3 334 3 4 2
20 REM »* *
30 REM * MORHMA MATASUH *
40 REM * *
50 REM I ] NN NN
60 REM

70 REM

100 REM ZZLAALXALLLLLLLLL HAMARDHAR YCTAHOBKA LALLLLLLLLLILLLLK LA LLL AL LS,
110 LET CSx=CHR=(147) : REM KOR OYUCTKW IKPAHA

120 LET HM==CHR=(19) : REM KOR WCXORHOTQ WOROXEHWA

125 LET B«=CHR=(31) : REW 'OAYBOU

127 LET R==CHR=(28) :REM KFACHbIA

129 LET M==CHR=(156; : REM OWOJETOBbA

131 LET G==CHR=(30) : REM 3EAEHbK

133 LET Ce=CHR<(159) : REM BUPR30BLIA

135 LET v@=CHR=(1%6) : REM XEATHM

Ecnd Ball KOMOBIOTEP NaeT LBETHOE H300paxkeHHe, BOCHOJbL3YHTeCh
COOTBETCTBYIOIIAMH KOZaMH; B NPOTHBHOM ciaydae uckmouute B, R$
H T O .

149 DIM A1)

15¢ DIM F(&)

160 LET CAR=0.1 : REM CKOFOCTH NOCTYMAEHUR

176 LET CSK=0.1%5 : REM CKOPOCTb OECRYXWBAHWA

180 LET Day=1

170 LET FR=0 : REM NPWEbAbL

200 REM LAALLLLLLSLLLLLLL T, HANARD BHA LAXLLLLLLLLLLLLLLLLKSRLLIISLLLLAL LS,
210 FRINT CS»; : REM OMUCTHTL 3KFAH

22¢ PRINT Res” MORHUM MATASWH"

230 FRINT Bot” DEHb ";BAY

249 FRINT

250 FRINT E=+“CKOFOCTh NOCTYNAEHMA="3INT (600%CAR)/10
260 FRINT

270 FRINT M=+“100 ROMAFOB HA PEKJIAMY?™
280 FRINT Mx+"Y WA N 73
290 INFUT Ax

V Bac cnpaumparoT, HyXHa JM BAM
peknaMa H (wm) OyneTte s BH Aa-

300 LET AD=0 Bate 10-mponeHTHYIO CcKHaky. Bac
310 IF A=="Y" THEN LET CAR=CAR+0.1 TaKke CMpalHBalOT, CKOJLKO BaMm
320 IF A®="Y" THEN LET aD=1 HYXKHO NPOJABIOB.

330 PRINT

340 FRINT Ba+"HORAA CKOFOCTh MOCTYTIREHWA="3INT(600%CAR)/10
350 FRINT
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360 LET DIS=1

370 FRINT Mx+ CKMRKA 1047 Y WA N”

380 INPUT Ax

29@ IF A#="Y" THEN LET DIS=0.9

400 IF As="Y" THEN LET CAR=CAR+0.1

410 FRINT

420 PRINT Bx+“HOBAA CKOFOCTb WOCTYTAEHWA="; INT(60@xCAR)/10
430 FRINT

440 FRINT Bw+"CKOPOCTb OFCAYXWBAHWA= 9/4AC”
45@ FRINT

440 PRINT s+ “YMCAC MPOAARLOER”

470 FRINT #=+"N0 200 AOARAFOB? 1-10°;

480 INFUT AS

490 LET AS=INT(AS+0.5)

500 IF AS(1 OR AS)10 THEN GOTO 480

S10 LET MAX=Z+INT(AS/4)

520 PRINT

530 FRINT Be=+“MAKCUMARLHAA JJMHA OMEFEIW™ sMAX; "
54¢ FOR I=1 TO AS

459 FOR A(I)=0

560 NEXT 1

57¢ FRINT G=+” YTOEH TFOLOARMTL, HAXHMWTE Y*
580 GET H= : REM LET He=INKEY:

59¢ IF H«()"Y" THEN GOTO Sge

6900 REM AALLLALLLLLLRLLL LK AALY, COBMTAA 3 REHL LALLLLLLLLLALLLLAL LS LLLAALT,
610 FRINT CS® : REM OMWMCTWTb 3KFAH

620 PRINT Ru+” MORHBI MATA3UH™

630 PRINT

640 FRINT Ru+"REHb";DAY:" OTKFHTO 1000-1600°
650 PRINT

660 PRINT Re+"IFOAABUOE: “;AS

679 FRINT

680 LET LC=0 : REM MOTEFAHHWE KRMEHTMW
690 LET TT=0 : REM OBHAA BUFYYKA

706 LET G=0 : REM JAAVHA OYEFERW

710 LET T=0 : REM BFEMA B MMHYTAX

720 GOSUB 1710

800 REM ZLALLLALLLLLALLLY. WOLEMPOBAHME C WACOM B 1 MAHYTY LAAAULALALLAL LY,
810 FOR T=1 TO 340

820 IF T)TA THEN GOSUB 1710

830 LET TS=0 : REM 4WCAO TMFOAAELOB

840 FOR J=1 TO AS

850 IF @0 AND A(J)(=T THEN GOSUB 1710

860 IF A(J))T THEN LET TS=TS+1 Bce BBIYHCHCHHA BHINONHAIOTCA C

870 NEXT J
830 LET F=7 HHTEPBAJIOM B 1 MHAH.

890 GOSUE 2010

900 FRINT Gx+ BPEMA: ~;1000+T+40%INT(T/40)

9210 FRINT

920 FRINT Ex+"CKOFOCTb TMOCTYTAEHUA™ ; STR®(INT (600%CAR)/10) 3"
930 FRINT

P40 FRINT M=+"XRYWWX KMMEHTOB ;0

950 FRINT

76@ FRINT Cx+"OBCRYXUBADUMX TPOAABMOK” sSTR=(T8)s"
970 FRINT

$80 FRINT Ya+ MOTEFAHHMX KAWEHTOB”;LC

970 FRINT

1000 PRINT Re+“BWFYHKA";TT

1210 NEXT T
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REM AAAULLLLLEAAAALALL OKOHIAHVE Y UTOM 3A RERb AXAXAALLLLALLLLILLLLLRIL

LET P(DAY)=INT(TT-200*AS-100%AN4D.5)
LET FR=FR+F (DAY)

LET LC=LC+Q

PRINT CS» : REM OMWCTUTL IKFAH
FRINT Roa+” MORHEA MACAZWH"
PRINT

FRINT Re+“WTOT : AEHD” ;DAY
FRINT

FRINT Be+"CRKOPOCTb MOCTYMAEHWA="; INT (600%CAR) /10
FRINT

PRINT Ee+"CKOFOCTb OBCAYXWBAHMA= 7/4AC"
FRINT

PRINT B+ TIPORAEHOE" ;AS

FRINT

FRINT Y®+"TMOTEFAHHbIX KAMEHTOR™ ;LC

FRINT

PRINT Ra+ EbFYYKA”;TT

FRINT

PRINT Ex+"NFUBbL “;F(DAY)

PRINT

FRINT Ge+ “4TOEb TMFOAONXATL, HAXMATE Y”

GET H# : REM LET He=INKEYS

IF H=()“Y" THEN GOTO 1320

B xoHme AHA MOABOAHTCA HTOF.

LET DAY=DAY+1

IF DAY(7 THEN GOTO 210

REM ZAALLLLLALLLLSLLLAS A KOHEN HERERA ZLLLLLLLSS LA LSS LALLLALRLALAAL A,
FRINT CS= : REM QUMCTHTL 3KFAH

FRINT Rs+” MORHBIY MAMASWH"

FRINT

PRINT Be+” uTor 34 HEREMD”

PRINT MoaBoauTca HTOT 3a. HEAEMIO.
PRINT Re+” BEHb  TIPVEWAL

FOR I=1 TO 6

PRINT "2 I3 TABC13-LEN(STRE(F{(I)))) P (1)

NEXT 1

FRINT

PRINT Re+”  UTOMO :”;TAE(13~-LEN(STR®(FR))):;FR

REM LALALLKLLALAAKXAAAL LS EWE ORHA HERERA? LALAALAALAL

FRINT

PRINT Gu+" EHE ORHA HERERA? Y WMA N"+Bx

GET H® : REM LET H@=INKEYx

IF H=()"Y™ AND H=x()"N" THEN GOTO 1430

IF He="Y" THEN GOTO 140

END : REM STOP

REM ZXAAAZAAY /Y MOMEHT TOCTYTAEHWA CRERYOUETO KNMEHTA AAALALLLZALLLL

LET @=0+1

LET TA=T-LOG(RND{1))/CAR 3nech BBIYHCIAETCA MOMEHT
IF Q(=MAX THEN RETURN CTYIUICHHA KaXOOro K/IHEHTA.
REM X%%7%% MOTEFA KMEHTA 4Z/4Z4

LET Q=MAX

LET F=19

GOSUR 2019

no-



1/80
1790
1800
1919
1820
1330
1540
1850
1840
i87¢
1839

1700
1710
1920
1930
1249
i9%e

2000
2005
Lale
2029
2030
(949
[
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PRINT Yot”  RAMHHAR QUEPERbL” Ecmm odepesnh CIHIIKOM JUIMHAASA,
PRINT Y+  KRMEHT TIOTEFAH" coobmenne 06 3TOM BBHIBOAHTCK Ha
FOR I=1 TG 290 skpa. :
NEXT I .

LET P=19

GOSUE 2010

FRINT *

PRINT ©

LET LC=LC+1

L.ET CAR=@.1+(CAR-0.1)%0.9

RETURN

REM ALLLSLL LS RAALALL LRSS, BEEMA OBCRY KABAHWA AL LSAASAL LS ERSS AL SIS LSS,

LET Q=Q-1

LET SA=LOG(RND(1))/CSR 3neck BLIUHCIAETCH NNMATENHHOCTH
LET A(J)=T-GA o6CITy)KHBaHHA KaXOOro KIHEHTa, a
LET TT=TT--INT(S5A% (1+RND(1))%DIS) TaKKe MONMydeHHas OT Hero Cymma.
RETURN

REW LLLLLLLLSIAAG SRR A ZAL Y BABOR B CTPOK  LALLAL LTSI G LS LIS S RAAI IS LS
REM FRINT AT F,0

PRINT HMes Ecnmu  MoxmHO,  BOCNONL3YHTECH
}OR I=1 TO F PRINT AT P,0.

FPRINT

NEXT 1 JIOMONHHTENbHBIE 3AMEYaHHA CM. B
RETURN NPUIIOKEHHH.

MORHBA MArAIWH
AEHE 1

CRIFOCTE TIOCTYTIAEHYA= &

@ AOARAFOE HA FENAAMY?
WM N Y

an
1yt
Pl
i

HOBEAT ol Ot Pl - g

CRYAKA 1077 ¥ W N
oy

HOBAD CEOFDCThL TOCTYNAEHKA= 18

CKOFOCTL OBCRY¥URAHWA= 2,UAC

AL TPOLABNGE
iU 20¢ RORRAFQE? 1-107 3

MARCUMATBHAR AHEG DHEPERU 2

STORK RFOACAXITL, HANMWTE Y
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HOAHMY MATASWH

AEHL t© DVTKFWTO 1000-1600
rGAARNOL: 3

BREAA: 1471

CEOFDCTL ANDCTYNMREHYA 14.7
FRYUMY RAMEHTOR 2

OECAY $vBAIlMX TFORARKOR 2

TOTEFAHHMX KMMEHTOE 3
BbF74RA 678

MORHBM MArA3WH
WIO ¢ JEHE 1
CROFOCTL OCTYMAEHWA= 14.7
CKOFOCTE OECAY¥ARAHMA= 9/4AC
IFORABLUOR 3
KOTEFAHHMX KIMEHTOE 3

BHFYHKA 363

TFVEBNIE 143
YTOEM NPORDARUTH , HAXMMTE Y
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HORHNY MArAIUH
WInr 34 HEREAD

REHE  (FWEBL
163
172
37¢
336
504
284

[ R VSRV O

Wioro = 1829

EWE OAHA HEREXA? Y URA N




INpenecTHbIe KAPTHHKH

O ¢byHKIMAX OBYX MEpeMeHHBIX

ITnomwaap NPAMOYroJIbHUKA, HMEIONIEro 4 CM B OJIHHY H 6 CM B LIIHDH-
Hy, paBHa 4%6 = 24 cM2. B ob6iieM ciyvae miomans Z nNpAMOYroJjibHHKA C
nmHaMe cTopodH X u Y BeIipaxaercsd dopmynoit Z = X*Y. B Takom ciy-
4yae roBopaT, 94T0 Z ecth GyHKuHs 0T X H Y, un Z ecTh (PYHKYUA 08YX ne-
pemennbix X n Y.

MOXHO NpHBECTH HEMAJIO NPUMEPOB 3aBHCHMOCTH OOHOW BeJIHUYHHBI
oT aBYx mpyrux. Bot, ckaxem, popmyna nna obbvemMa V munmHApa, BeIpa-
JKeHHOro 4epe3 ero Bbicotry HT u pammyc R:

V = PI*R*R=*HT.

3uavenue V 3aBHCHT OT 3HaueHHH, mpuHuMaeMbix R ¥ HT (Pl — Benu-
guHa mocTosHHan). TakuM o6pazoMm, V ecTh ¢yHKHHA OBYX IHepeMEHHBIX
R n HT.

TlpuBeneM ellle HECKOJIbKO MpHMePOB (GYHKUHI IBYX mepeMeHHBIX:

COS(X*Y),
COS(X * EXP(— Y/5)),

SIN(X) # COS(Y),

COS(X) * COS(Y),

X — X*#X*X/12 - Y*Y/2 + 1/4

5— (X + 2)%(X + (X — 1)*(X —-2) — Y*Y.

NNNNNN
Il

Kak xe «BeirmaoaT» Takue PyHkuuu? Bo BTOpPOi riaBe Bbl MO3HAKO-
MIUIHCh C T€M, KaK 9epTHTh rpadukd GYHKuMH oaHol nepeMeHHol. Hamom-
HHMM, Kak 3T0 menaerci. Ecim Y — dynkmus nepemennoit X, To mis Kaxmo-
ro 3HadeHHss X Mbl BBIYHMCIISIEM COOTBETCTBYIOLIEE 3HAUYeHHEe Y H CTPOHM
TOYKy ¢ koopauHatamu (X, Y).

Honpo6byeM NpHMEHHTHh AHAJIOrHYHYIO MPOLEAYPY A (YHKOHA ABYX
nepeMeHHBIX. Eciin Z — ynxuua X n Y, To ond kaxnoro 3Hadennd X ' Y
MOXHO BBIYHCJIHTH COOTBETCTBYIOLIEe 3HadeHne Z. Ecnu Obl B Hamiem pac-
MOPSKEHHH OBUIO TPH H3MEPEHHA, TO MBI MOrJH ObI MOCTPOHTH TOUKY C
BBICOTOM Z Han ToukoM ¢ koopauHatamu (X, Y). B pesyambrate mosyunnach
Obi MOBEPXHOCTH, MOX0XKass HA OCTPOB.
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JKpaH Hamero KOMNBIOTEPA H JMCT OyMard He MMEIOT TpeX H3IMepe-
puit. TI03TOMy HAM Hago M306pa3sdTh 3TH TpH H3IMEPEHHS NPH MOMOILLH
BO3MOXHOCTEH IBYMEDHOroO NPOCTPAHCTBA; ITO OYCHb HANOMHHAeT (oTO-
rpadHi0 MM Y4epTex Kyba.

ByneM mpeamonaraTh, YTO 3TOT KYO SBJISieTCA YaCTBIO TPEXMEPHOIro
NPOCTPAHCTBa, B KOTOPOM HaM NPEACTOHT CTPOHUTH rpadmku. CaMyro HHX-
HIOKO BEPIIHHY HA30BEM HadaioM KoopauHart. IIpaBoe HuKHee peOpo Gymer
oceio X, a JieBoe HMXKHee — ocblo Y. Ucxoasimee u3 TOi BepIIMHBI BEPTH-
XajabpHOe pPeOpo OyIeT cOOTBETCTBOBaTh TDPEThEMY H3MEPEHHIO.

S
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Takum obpa3om, ocHoBande kyba mpeacTaBiseT coboit KYCOK IUIOCKOCTH
X,Y, a TOYKM Ha Heif 3aJalOTC CBOMMH IEKapTOBBIMH KOODIHMHATaMM

X,Y).

YT0o6b1 H306pa3uTh rpaduk, Mbl HaxoauM To4ky (X,Y) B ocHOBaHuM
Hamero Kyba, 3aTeM BLIYHCIISIEM COOTBETCTBYIOWIEE 3HAYCHHE Z H OTMeyaeM
Touky Hajn Touko#t (X,Y) Ha paccrosHuu Z.

(X,Y)
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Yr1o6bl mMpOM3BECTH HA HAIEM 3KpaHe HEOOXOMHMBbIE HOCTPOEHMS,
HYKHO 3HaTbh COOTBETCTBHE MEXAY KOOPAMHATAMH 3KpaHa M KOOPAHHATAMH.
kyba. Ecmu (A, B) o603nauaeT KoopaMHATHI KPaHa AJI1 TOYKH, HAXOAALIEH-
cs B ocHoBaHuMH Ky0Oa, To 3Hadenne X # Y MOKHO MOJIYUHTD MO ClieAYIOmEeH
dopMyJie (3dech depe3 S obo3naueno SQR(2)/2):

X = S*xA + S=*B,
Y = —S*A + S*B.

YTo6b1 NOCTPOHTh FPadHK, HYKHO HAYaTh ¢ TOUEK B OCHOBAHHM KyOa.
IMpeanosoKHUM, YTO TaKasd TOYKA Ha HallleM 3KpaHe MMeeT KOOPAHHATHI (A,
B). 1o BbrInucaHHbIM Bbillie (OpMyNIaM BBIYHCIIAEM COOTBETCTBYIOILHE KO-
opauHaThl (X,Y) B ocHOBaHuu ky0a. Mcnonb3ys 3Hauenna X u Y, Haxoaum
3HadeHue Z. Tenepp Mpl MOXeM IOCTPOMTH Ha HallleM JKpaHe TOYKY C KO-
opauHaTtami (A, B + Z). Onnako mnsa monyuenns 6onee rirybokoit mepcmnex-
THUBBI MbI YMEHBILAEM BEPTHKAJIbHBIA OTPE30K, YMHOXasd €ro IJHHY Ha S.
HUtak, Ha 3KpaHe NOABNAETCA TOUKA ¢ kKoopauHatamu (A, S*(B + Z)).

Ecnu 661 MBI CTPOHJIM TaKHe TOYKH HJIsl BCEX TOUEK B OCHOBAHHM Ky-
6a, To nonydanach 6bl yxkacHas Ma3Ha. YToOpl H36ekKaTh 3TOro, Mbl CTpO-
UM TOMbLKO W3OpaHHble TOYKH, Kak MPaBHIO, T€, KOTOPbIE COOTBETCTBYIOT
TOYKaM Ha MPAMBIX, MapajutlenbHbiXx ocH X u (W) ocu Y. IMoaromy mo-
BEPXHOCTH BHINIAAMT TakK, KaKk OYATO ee pa3pe3anu Ha monockd. Huske npu-
BOOHTCA MOOOOHBIM mpHMep.

Jlajee Ha PHCYHKAaX NPENCTABJIEHO €Ill€é HECKOJbKO MPHMEPOB.
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Z = SIN(R)/R
””aﬁgﬁbﬂ50’§§%k. R R = SQR(X®X+Y%Y)
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Ode3baube cegno
Z = X®YR(X-Y)®(X+Y)/SQR(X®X+YRY)

%% 2 QR
20000 20 202907055655555
00000000 90.90,205205753: 4
"0"0"0""'0"0" 5 75575, 8
ot

RN IR
"'"""l""""I"l/'l"'I"'I["’;"’;;'53‘ ‘
DO 'll"l"ll"l' Iyjrrood

INporpamma TIOBEPXHOCTH no3BOMMT BaM 4epTHTh TIpapHKu

byuxkimit mByX mepeMenHbIX. KauecTBo mMOmyueHHBIX rpadukos B Gombiuoi
pa3yMeeTcs, OT rpadHuyecKHX YCTPOWCTB Balero

CTENeHH 3aBHCHT,
KOMObIOTepa. B mporpaMme npexycMoOTpeHO HOCTpoende 5 dyuxumii. Ecnu

noxenaeTe, MOXXHO NOOaBHTL €llie W APYrHe.
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B nporpaMMe HCHIONB30BaH AIFOPHTM «CKPBITOM TOUKH»; 3TO O3HAua-
€T, YUTO TOUYKM Ipaduka, CKpHITHIE OPYTHMHM TOUKaMM, He M306pakaloTcs.

10 REM 62630 36 069696 36309664 3438 3
20 REX » »
30 REM #* TWOBEFXHOCTH
40 REM » »
50 REM 32 MK W
60 REM

70 REM

100 REM LLAAALALLALLLALLLS. BAMARDHAR YCTAHDBKA S AXLLLLLLLLIALLLL LR RIS
110 LET CSx=CHR%(147) z REM KOA OYUCTKY 3KPAHA

120 LET SX=176 : REM PASMEP 3KPAHA TIO IOF

130 LET SY=160 : REM PA3IMEP 3KPAHA WO BEFT

140 LET RATIO=0.46 : REM CREMATL CTPCKM N0 FOP ¥ BEPT ORHOA RMHM

izg tg $=g;;§ Bo3bMHTE noaxoAAUINe M8 BALIETO
= KOMIBIOTEpA 3HAYEH , SY
170 LET S=SOR(2)/2 RATIO, 70 JHadeH SX "

180 LET AA=HXxS
185 GOSUB 1310 : REM AONOMHUTERLHARA YCTAHORKA AMA VIC 2@
190 PRINT CS= : REM OMUCTWUTL IKPAH

200 PRINT WOBEFXHOCTH™

219 PRINT

2290 FRINT 1. Z = COS(R)”

230 PRINT

240 PRINT “2. Z = EXP(-R»*R)"

250 FRINT

260 PRINT "3. Z = SIN(R)/R”

270 PRINT

280 PRINT “ TRE R=SOR(X%X+Y*Y)~

290 PRINT

300 FRINT “4. Z = COS(X)*COS(Y)”

ggg ﬁ,;%:} “5. OFE3bAHbE CEARG” INpH xenaHHH MOXHO nOOaBHTH
336 PRINT ApYFHE YHKUHH.

3490 REM MECTO RAR APYTUX ©YHKUWHA

499 PRINT “YKAXWTE HOMEP™ O6paTHTe BHHMAaHHE, YTO MOXET
419 FRINT “YPABHEH#A": OPOH30HTH, €C/IH BBl yKa)eTe 4HG-
420 INFUT N 70, oTnwvaromeecs ot 1—>5.

430 PRINT C5% : REM QUUCTUTL 3KPAH
440 GOSUR 1010 : REM TORFOTOBWTL 3KPAH, ECM HYXHO

SO0 REM ALALLALLLLLILLALLLA ALY NOCTPOEHME TPAOMKOB S LALASLLALLAIL LIRSS LLLL
910 FOR A=-AA TO AA+SHS

G20 LET MAX=-HY

3¢ LET EB=AA+A-10%S*INT((A+ABS5(A))/(10%5))

540 FOR B=~BB TO BB+5#4 STEP 10xS

550 LET X=S#(A+E) DTO OcHOBHAs MporpaMMa MOCTPo-
560 LET Y=S%(B-A) €HHA TpaduKoB.
570 LET Z=B

380 LET R=SAR(X#X+Y¥Y)

59@ 1F N=1 THEN LET Z=1@%COS(R/5)+B

600 IF N=2 THEN LET Z=75#EXP(-R¥R/600)+B

610 IF N=3 AND R¢{)0 THEWN LET Z=125#SIN(R/%)/R+B
620 IF N=4 THEN LET Z=10%C0OS(X/10)%C0S(Y/10)+R
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630 IF N=9 AND R{)O THEN LET Z=XxY#(X-Y)*(X+Y)/{1000%R)+B

640 REM MECTO RAA RFYTUX oYHKUMK

70¢ IF Z{MAX THEN GOTO 76¢ .

710 LET MAX=2 Hcnomb3osauus MAX nossonser

720 LET U=HX+A MPENOTBPATHTH NOCTPOCHHE «CKPbi-
TBIX TOYEK».

730 LET V=HY+Z%5/RATIO

740 IF V<@ OR V)SY THEN GOTO 740
750 GOSUB 1110 = REM PLOT U,V Ecny Ha BalleM KOMIBIOTEPE €CTh

760 NEXT R xoManza PLOT, to GOSUB MoOx-
770 NEXT A HO nipeHeOpeyb.

800 REM AKALLXALLLLLALLLS OKOHSAHKE W TIOBTOPEHME 21U ALAALALISIALSALIL
810 GET 6% : REM LET Gr=INKEYx

829 IF G#="" THEN GOTO 810

830 GOSUE 1210 : REM BOCCTAHOBMTL 3KFAH, ECMf HYXHO

840 FRINT CSx : REM OYMCTWUTL 3KFAH

850 FRINT ° TMOBTOPUTL? Y MMM N”

860 GET GX: REM LET Ge=INKEY=

870 IF-62O)"Y" AND Gx()"N" THEN GOTOD 840

880 IF G=="Y" THEN GOTO 190

890 END : REM STOF

1000 FEM Z277274474744%77 TORTOTOBKA IKFAHA BRA VIC 20 LULALLLLLALLLLILLLAL
1010 FOKE 3486%,R8+12:FOKE 36867,(PEEK(36867) AND 128) QR 21

1020 FOR I=RR TO SS:POKE I,QsNEXT I

1030 FOR I=0 TO 219:POKE FP+I,I-32xQ:POKE QG+I,2:NEXT I

1040 RETURN

1100 REM ZA47444%%4% NMOCTFDEHWE WOCPEACTBOM FORE AXA VIC 20 AALAALLALLLLL
1110 V=8Y-Y

1120 J=INTU/8)
1130 L=INT(U-8%J)

HTb NPH NO-
1140 I=INT(V/16) Ecnit npHXOIHTCA CTPOKTS mp.

1156 K=INT(U-16%1) Mo POKE, TO HyXHO yka3aTb
1160 W=RR+I*3524%16+K COOTBETCTBYIOIIHE ACTAIH.

1170 POKE W,FEEK(W) OR 2t(7-L)

1180 RETURN

1200 REM ZALLAAALLAS LS BOCCTAHORNEHUE 3KPAHA RIR VIC 20 YLALLALLLLLLALL LY
1210 POKE 348469,RB:FOKE 368467,R6:FORE 198,90
1220 RETURN

1300 REM LAAAALLLALLLZALLLS YCTAHOBKA RAR VIC 20 AAALLLLLLLILLLLSRLLLLSS,
1310 O=PEEK(44))=18:FF=7680+Q*3584 :R0=38400+0%512

1320 IFQ=-1ANDPEEK(44)<32THENFRINT “NFOTFAMMA TIFEFEAHA — CM NPUAOKEHME" :END
1330 RR=4096-0%512:85=RR+3583 :RB=FEEK(36849) :R6=PEEK(34847)

1340 RETURN

OO6imne 3aMeyaHHA MO NPOrpaMMH-
POBaHMIO CM. B MPHJIOXKEHHH.

HmeeTcs npyroit cnoco6 mis u3o0pakeHus GYHKUMHA IBYX IepeMEH-
HpIX. Ero umes aHajlorHuHa TO#, YTO HCHOJB3YETCA COCTABHTENISIMH aTja-
coB GH3MUECKHX MJIH peabedHbIX KapT. Ha KapThl HaHOCATCA H3OJHHHH H
COOTBETCTBYIOLIME 1IBETA IJISl YKa3aHHs BBICOTHI Bblile (MIIH HHXKE) YPOBHA
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JIOBEF XHOL TH

CO5(R)

EXF(-R¥R?
3. 2 = SIN(R)/R
UBE ~= SRR (XEXHYXY)

4. ¢ = COLCGHYRCOBLY)

FRaghTL HONEF
TEAEHCHWAT 1

. QKE3bAHLE CERAO J

Mops. U30nMHME NpeacTaBisioT co0olt KpuBble, COCAMHAIOLIAE TOYKH OMIH-~
HaKOBOM BBICOTHI BBIIIIC (HIH HHXE) YPOBHA MOpi. B3rnsuys Ha Takylo xap-
TY, BBl HOJIYYUTE MOJIHOE MpeACTaBiieHHe 00 HHTePEeCYIOLIEM Bac pPErHoHe:
BO3BBIIICHHOCTh 3TO M/IH PDaBHHHA.

ToYHO TaK xe MOXHO H300pa3HTh «XapTy H30MHHHI» QYHKIHH ABYX
nepeMeHHBIX. Takas kapra mo3BOJsiET MPEACTaBHTh, KK BBITNAOHT QYHK-
nds. Jlajmee B KadecTBe mpHMepa MPHBOAHTCA rpaduk onHo# QyHkumMu, a
33aTEM — KapTa M30JIMHUR 1A Hee,
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s u306pakeHdst KapT H3OJIMHHI HAa IKpaHe OHUCIUIES MOXXHO HCIOJIb-
30BaTh pa3yidiHble HBeTa W (WIH) CHMBOJIM. [TONydYalOTCs OUCHBL MHTEpec-
Hble M KpacuBbie¢ KapTHHKH. HuXe npupoguTcs npuMep yHkuuun Z =

= COS(X* EXP(—Y/5)).
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Ipu cocTaBneHHH KapT H30JIMHHIA IpeanojiaracTcs, YTO Ha JKpaHe 3a-
Oaubl AekapToBbl KoopouHaThl X,Y. Ing xaxnmod Touxku (X,Y) 3xpana Hyx-
HO BbIYMCIIMTb 3HaweHHe Z. Ecnu Z — Gombinoe uucno, To B Todky (X,Y)
CTaBHUTCH TE€MHasi «KJIAKCa», 2 eC/iM MaJleHbKoe, TO cBeTnaA. IIpoMexyrod-
Hble 3HAUCHHUA OKPAIUHBAIOTCA OoNee un¥ MeHee TeMHBIM TOHOM B 32BUCH-
MOCTH OT HMEIOIIHXCA Ha MalllMHe BO3MOXHOCTEH.

Iporpamma U30JIMHUM BrimaeT penbedHble KapThi GyHKUME OBYX
nepeMeHHbIX.

19 REM 33633 3NN N R
20 REM * »
30 REM * W30MAHWK *
49 REM * »
50 REM MMM NN NN
60 REM

70 REM

100 REM ALLLLLLALLLLLILLLLL L YCTAHOBRA LALLLLLLLLLSRLLLILLLLLSLLKLR LA,
110 LET CS»=CHR%(147) : REM KOA OWMCTKW 3IKRPAHA

12@ LET HM==CHR(19) : REM KOA WCXORHOMO NOROXEHWA

130 LET PX=22 : REM KORAMECTED TOMEK UG COF

140 LET PY=23 : REM KOMMECTBO TOYEK 0O BEFT

3uaucHua PX u PY cOOTBETCTBYIOT pasMepaM 3kpaHa. 3anaiite pas-
MepBI 3KpaHa Ballero KOMIbIOTEpa.

150 LET AX=(FX-~3)/2

1460 LET AY=(FY-3)/2

179 DIM Cx(B)

180 LET C=(1)=CHR=(S5) : REM BERbHY

190 LET Cx(2)=CHR®(158) : REM XEATHA TIpH XeNmaHHH NMOPAROK UBETOB
200 LET Cx(3)=CHR®(159) : REM EWFI30RbY MOXHO H3IMCHHTD.

210 LET Cx(4)=CHR=(3¢) : REM OUQJETORWMM
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220 LET C®(5)=CHR=(156) : REM 3EAEHMH
230 LET Cx(6)=CHR=(31) : REM rOAYEOH
240 LET Cx(7)=CHR®(28) : REM KPALCHLW
250 LET C=(8)=CHR=(144) : REM YEFHbM
260 LET Fe=CHR=(18)+" "CHR=(146) z REM N
276 REM LET Fu="§"

141

Hcnonp3yiiTe Te KoAbl, KOTOPbIMH B Bame#t Mamne 0603HaueHsl co-
OTBeTCTBYIOLIHE nBeta. [ koMmbloTepa ZX Spectrum HyXHO cTpoky 170
samennTs H2a DIM C$(8,2). Ecnu Bam AKcivleli He JaeT IBETHOro u300pa-
XeHHs, MOXHO BOCIOJIb30BaThC KaKUMH-HHOYAbL cuMBonamu. Hike npuse-

OeHbl OB& BO3MOJXHBIX BapHaHTAa:

180 LET C=(1)=" "~ 13@ LET Ca(1)=" ~
190 LET Cx(2)=" " 19@ LET Ca(2)=":"
200 LET Cx(3)="§" 200 LET Cx(3)="_"
210 LET Cx(4)="§" 210 LET Ca(4)="="
220 LET Cx(S5)="X" 220 LET Cu(5)="+"
230 LET Cx(6)="R" 230 LET Cu(6)="5"
240 LET Cx(7)="R" 249 LET Cx(7)="X"
250 LET Cx(8)="8" 250 LET Cx(B8)="»"
260 LET Fa="" 260 LET ps=""

CumeponoM P$ 00603HaueH HHBEpCHBIN KBagpaT, T. €. MOJIHOCTBIO 3a-
KpameHHblit kBaapat. EciH Takoift BO3MOXHOCTH HeT, HCHOJIB3YiiTe 4TO-

Hubynp einte.

300 REM Z4ZAZ%% BMBOP OYHKUMM XXAZAXLL

310 FRINT CSx : REM OYMCTHTL IKFAH

320 PRINT "KAKYD &YHKUWD XERAETE? YKANATE HOMEF”
330 PRINT

340 PRINT "1. Z=COS(X#X)"

350 PRINT " Hcnons3yeTcs CeMb pa3mHdHBIX
360 PRINT "2, Z=COS(X®*EXF(-Y/5))" bynkpmii.
370 FRINT

380 PRINT “3. z="

390 PRINT “ COS(X#Y/SOR(X#X+YRY))"
400 PRINT "4.Z=COS(Y/(ABS(X)+.5))"
410 PRINT "S. Z=COS((X+Y)/"

420 PRINT ~ (LOG(XX+Y$4+.5)))"

430 PRINT "6. Z=SIN((X+Y)/" 3nauenne S ompenenseT 0)6("3'
440 PRINT ~ LOG(ARS(X*¥)+1.1))" CTH H3MEHEHHA 3Ha4eHHH H
450 PRINT “7. Z=SIN(X)*COS(Y)" Y, BHYTDH KOTOPbIX POH3BOAH-
460 PRINT Tca moctpoenne. FlonpoOyiite
470 INPUT F 3pavenus 10, 1, 0.1 1 T. o..
480 FRINT

490 PRINT "MACBTAB - YEM BOALWE “MCAC, TEM BORLHE"
500 PRINT “MACHTAE "
510 INPUT S

600 REM AAAALLAALLALLLLAY NOCTFOEHUE CRAGUKOB 72X X %%

610 PRINT CS¥ : REM OYWCTUTL 3KPAH
620 FOR J=-AY TO AY
630 PRINT ~ “;

RLLALZLALLLLAALES,
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640
650
660
670
680
690
700
710
726
730
740
750
760
77
780
790
800
81e
a2e
900
910
920
930
940
950
960
97¢
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FOR I=-AX TO AX OcHOBHas NMpOrpaMMa MOCTpOc-

LET X=Ix5/2
LET Y=J%5/2 HHA rpadHKOB.

LET Z=1

IF F=1 THEN LET Z=COS(X#*Y)

IF F=2 THEN LET Z=COS(X*EXP(-Y/3))

IF F=3 AND X*X+YxY{)0 THEN LET Z=COS{X*Y/SQR(X¥*X+Y*Y))

IF F=4 THEN LET Z=COS(Y/{(ARS(X)}+.5))

IF F=5 THEN LET Z=COSC(X+Y)/(LOG(XxX+YT4+,.9)))

IF F=6 THEN LET Z=SIN((X+Y)/LOG(ARS(X¥Y}+1.1))

IF F=7 THEN LET Z=SIN(X)*COS(Y)

LET W=INT(4%Z+45)

IF W(1 THEN LET W=1

IF W)8 THEN LET w=8

PRINT Cx(W)+Fx;

NEXT I

FRINT ° ;

NEXT J

PRINT HM®3;C=(4); : REM PRINT AT 0.0

REM JALAKALLALARLLLA LY. OKOHMAHME W TOBTORERME Y UXALLL LR AL LAL LGS AL LY

GET 6= : REM LET Gr=INKEY=>

IF 6x=" “ THEN GOTO 910 Ipexae 9eM NPONOIXHTE CBOIO
PRINT ” NOBTOPWUTL? Y WAK N~ pabory, mporpamma nOMKHa
GET Gx : REM LET Ge=INKEY™ NOoAOXKAaTh, NOKA HE HAXKMYT
IF GROTY™ AND Bu(O"N” THEN GOTO 940 OIHY H3 KJIABHIIL.

IF Gx="Y" THEN GOTC 310

PRINT CSx : REM OYMCTUTL 3KPaH

KAKYD ¢YHKUMD XERAETE?
YKANWTE HOMEP

1. Z=COS(X¥*Y)
2. Z=COS(X*EXF(~Y/5)}

3. Z=
COS(X®Y/SOR(X%X+Y%Y))

4.2=COS(Y/(ABS(X)+.5))

S. Z=COS((X+Y)/
(LOG(X#X+Y14+.5)))

b. Z=SINC(X+Y)/
LOG(ARS(X#Y)+1.1))

7. Z=SIN(X)*COS(YY

?1

MACRTAE - YEM FOALEE
YACHO, TEM BOALUE
MACRTAE ? 1
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B nBuxeHun

O mudpdepeHIHANBHBIX YPABHEHUSX

Bce Mbl, HaBepHOe, Opocand KaMeHb B KOJIodel, 4TOOBI ONpenesiuTh
ero rinybuny. Y3Hath (XoTd Obl NpHOJIH3MTENLHO) PACCTOAHHE S, KOTOpOe
OPOJIETHT KaMEHb 32 T CeKyHI, HaM IOMOrajio ypaBHeHHe S = G*T2/2.
3neck G — KOHCTaHTa (YCKOpEHHe CBOOOOHOro majeHus), pasHasa 32, ecnu
MBI XOTHM MOJIYYHTH OTBET B QyTax, uid 9.8, eciH oTeet OyneT BHIPaXKEH B
MeTpax. Tak, HampuMep, HOCTEe OBYX CeKYHA cBOOONHOro majeHHs KaMeHb
nponeTdT 32#%2%2/2 = 64 dyra.

B ypapHeHHE, ONHCHIBAIOLIEE TO HJIH HHOE (DH3MYECKOE SBJIEHHE, YACTO
BXOOHUT CKOPOCTb H3MEHEHHs (NpOH3BOJHAA) MO OOHOH nepeMeHHoOH. B
TOJIBKO 4TO pa300paHHOM mpHMepe 3TO OblJIa CKOPOCTh H3MEHEHHS PacCTo-
AHUA, TPAMO NPONOPIHOHANBLHAS M3MEHEHHIO BPEMEHHM. 3TO COOTHOLICHHE
3aNKUCHLIBACTCA cledyroummM obpazom:.

dS _ G,
dT

HIJIH XKe
S’ = Gx*T,

rae BbIDaXXeHHE B JIeBOM 4acTH OOOHMX COOTHOLICHHI 03HAYaET NMPOHU3BOM-
Hyo ¢yHkoud S no T (B naHHOM cilydae 3TO CKOPOCTL IaJCHMS KaMHs).

Ecnu BbI HEMHOro 3HakOMbl C MAaTEMAaTHUYECKHM aHaJIM30M (€CNH
HET — HE OropuaiiTech), BaM OydeT MOHATHO, KaK CBsi3aHBI MeXAy co0oit
CIEeNyIOIHE YPABHEHHSA:

S = G*T2/2,
S’ = G*T, (S=0,ecmuT = 0).

BTopoe COOTHOILIECHHE HA3LIBACTCs OudifieneHyuanbHbimM YPABHeHUEM, & YC-
JIOBHs. B CKOOKax — HayaJbHbBIMM YCNOBHAMM. [lepBoe COOTHOLLEHHE — 3TO
pewenue pandoro auddepenumanbHoro ypasHeHus. OHO Tak Ha3bIBaeTCs
MOTOMY, YTO NMPOH3BOAHAA OT G* T2/2 ecth B TouHOCTH G*T. IpuBenen-
HBIii HHXXE TIPHMEP TECHO CBA3aH ¢ NMpeabiayiiuM (3nech V 0603HauaeT Cko-
POCTBH):

V=0G*T,
Vi =G (V=0,ecnu T = 0).

10-159
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BTopoe cooTHolIeHHe — 3TO mH¢(bepeHIHANILHOE YPABHEHHE, a2 TIEPBOE — €ro
pemieade. annoe auddepeHUHANbHOE YPaBHEHHE YTBEPXKAACT, YTO MPOH3-
BOJIHAA OT CKOPOCTH — BEJIHYHHA MOCTOSAHHASA, T. €. YTO YCKOPEHHe MpeamMe-
Ta HMeeT MOCTOAHHOE 3HAYEHHE.

B kypce Teopun mubdepeHIHATBLHBIX YpaBHEHHN OOBIYHO paccMaTpH-
BalOTCs Takue nubdepeHIHANILHBIE YPAaBHEHHS, PELICHHS KOTOPHIX MOXHO
BBIDA3HTH ABHLIMH MaTeMaTHUYeCKHMH GOpMynaMH, T. e. IPeACTABHTE B fB-
HoM BHze. ONHAKO ypaBHeHHs, BCTDevalomnecs Ha NpaKTHKe, OOBIYHO C/IM-
IIKOM CJIOXKHBI, 9YTOOBI MX MOXHO OBIJIO Tak peliaTh. B3rnaumuTe, Hanpu-
Mep, Ha clieAylollee ypaBHEHHe:

Y =1 - Y + K*Y*SIN(T).

He cymectByeT dopmynsl, Koropas Beipaxana 661 Y wepes T npu K # 0,
xota ang K = 0 takas ¢opmyna umeerca. U3 3Toro BoBce He clneayeT, 9TO
VYDaBHEHHE HE HMEET DeLICHHS, MPOCTO HE CYIUECTBYET PELICHHA B SBHOM
puae. OOHAKO, HCMOJb3YA KOMIBIOTEP, MOXKHO HaliTd mpubnuxeHHoe peillte-
HHe. MBI MONYyuUHM YucAeHHOe peuieHue, a 3a4acTyi0 HHYEro ApYroro H He
TpeOyerca.

BepHeMCA CHOB2 K NMpHMepy ¢ majaromum kamueM. Ilycts Vi o3nada-
eT CKOpOCTh KaMHA mo mpouiecTBHH N cekyHn. U3 pubdepeHuuanbHOro
YPaBHEHHA BHAHO, YTO MPOH3BOAHAs cKOpocTH ecth G. Takum obpasom,
KaXAylo CeKYHIY MBI OXHIIaeM H3MeHeHHA cKopocTd Ha G. TloaTomy 3amu-
ChIBaEM TaKO€ YpaBHEHHE:

VN+1=VVn+ G

Tpyu 3a0aHHOM 3HAYEHHH V() MOXXHO MHOTOKPaTHO NMPHMEHHTH 3TO ypaBHe-
HHE 1A onpeneieHns Vi OpH moObIx 3HaueHHsx N.

A 4TO MOXHO CKa3aThb 0 paccTosHdH S? PaccrosHHe, mpoliaeHHOe 3a
OOHY CeKYHAY, PAaBHO cpedHelf CKOPOCTH. YUTO HNPOHCXOHHT B HMHTEPBAJie
Mexay (N — 1)-#f u N-it cekynmamu? TIOockonbKy B HamieM ciiy4ae yc-
KOpEHHE — BENTHYHHA NOCTOAHRAA, CpeAHSA CKOPDOCTb paBHa CKOPOCTH B
cpedHel TOYKe 3TOro HHTEpBaia, T. €. B MOMeHT (N — 1/2) ¢. Tak Kak cKo-
POCTBh KaXIYIO CEKYHOY H3MeHAeTCA Ha BejuuuHy G, To 32 1/2 ¢ oHa BO3-
pacteT Ha G/2. TakuM 06pa3oM, cpemHsAs CKOPOCTh paBHa Vi _ | + G/2,
unu xe Vyy — G/2. O603Ha44M CHMBOJIOM Sy PaccTOsIHHE, KOTOPOE NpoJie-
TUT nNapalowmit opeaMer 3a Nc. DTO paccTOsHWE PaBHO PAacCTOAHHIO,
npofinerHoMy 3a (N — 1) ¢, IWIKOC paccTOsHHe, NPOHAEHHOE 33 CIESAYIOULYIO
CEKYHIY, YTO MOXXHO 3alHCATh Kak

Hcnonb3ys 3TO YpaBHEHHE, BBl MOJYYHTE HA BallleM MHKPOKOMIBIOTEPE LiH-

KJIHIECKYIO HTE€PATHBHYIO MPOLEAYPY UIA BBIYHC/ICHHA CKOPOCTH H paccros-
HHA, KOTOPOE MpoNeTaeT NagaloilMii KaMeHb.
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B kavecTBe WLTIOCTPALMH M3JIOKEHHBIX Bbillie COOOpaskeHHii IPHBOAM-
Tca nporpamma ITAAIONIUN KAMEHD, B xoTopo#i BLIMHMCIAIOTCA CKO-
pOCTh H NMPOHACHHOE MaJalolHM KaMHEeM paccTosude 3a 10 c.

10 REM U I I HH NN R
20 REM »* *
30 REM * MALADEBYA KAMEHL *
40 REM * *
50 REM 96 960096 366 26 30 363696 3696 30 190
60 REM

7@ REM

100 PRINT CHR®(147) : REM CUUCTUTL IKPAH
110 PRINT ° RARADESA KAMEHL ™

120 PRINT
130 LET V=0 : REM HAYANBHAR CKOPOCThL
140 LET S=0 : REM HAMAALHOE PACCTOAHVE
150 PRINT “BPEMA CKOP. PACCT.”
160 FRINY

170 FOR T=0 TO 10

180 PRINT TAB(3-LEM(STR2(T)));T;
190 PRINT TAB(?-LEN(STR®(V)));V;
200 PRINT TAR(16-LEN(STR=(S)));S
210 LET y=0+32

220 LET S=5+V-1¢6

230 NEXT T

O6mmre 3amMeyanHd NO NPOTPAMMHPOBAHMIO CM. B
NPHJIOKCHAH.

Yo npomsoiiger, ecnu B nporpamme IMTAJAIOIMUINA KAMEHE crpo-

XH 210 u 220 noMensiTh MecTamu?

NARADIWK KAMEHD

10*

BPEMA CKOF. PACCT.
[ ] [
1 32 16
2 64 64
3 26 144
4 128 206
S 160 400
4 192 376
7 224 784
8 256 1024
? 288 1296

10 320 1600
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Takoii MeTon pemrenust OHpdepeHIHANLHLIX YPaBHEHHH HA3BIBa€TCA METO-
aoMm Ditnepa — Kouil, X0Ts, CTPOro roBops, Mbl MCIOJIb30Ba/IH HEKYIO €ro
MOIMGDHKALHIO OJI PElieHHUs 3a0a4YH’ onpenesieHHst paccToanua. Boobue ro-
BOps, MeTon Diiepa — Ko maer npubnvxeHHoe pemiende aunddepenim-
AILHOTO ypaBHEHWA, TOroa kak B mporpamme ITAJJAIOHNIMM KAMEHbDB
9TOT MeTOH HOaeT TouHoe pemeHHe. Jleonapn ODitnep (1707—1783 r.)
ObI1 mBEHIIADCKMM MAaTEMaTHKOM, BHECIIMM 3HAYMTENILHBIA BKIAO BO
MHOTRE pa3fieiibl MaTeMAaTHKH; II0Jroe BpeMsa oH pabotan B Poccun. OH u3-
y4as IOYTH BCe MaTeMaTHYECKHE TUCHHIUIHHBLI H omyonukoBan 6onpine 1000
crareii. bapon Oriocten Jlyn Komn (1789—1857 r.) Obin ¢ppaHmy3ckuM Ma-
TEMaTHKOM H, HaBEPHOE, CaMbIM IIOHOBHTHIM MaTEMaTHKOM: HHOrOa OH
my6NUKOBaN MO CTaThe B AeHb. KomiM pasBui CTPOrdii anmapaT MaTeMaTH-
4eCKOro aHajiM3a, MCHOJIb3yd TaK Ha3bIBaeMBbIi MOOX0H «IEJIbTa-3TICHIIOH».

B nporpamme IMPHITAIOIIMH MY TONBKO Y4TO H3JIONKEHHBIE HICH
MOJIy4aloT OanbHeliee pa3BuTHe. Msa BEIOPAcCKIBAETCA M3 JIEBOTO BEPXHETO
yria 3KpaHa ¥ [MafaeT Ha OCHOBaHHE, OTCKaKHBas OT CTOPOH H OT OCHOBA-
Hua. Kaxopiit pas, korga Msd OTCKaKMBaeT OT CTOPOHBI, OH TepseT 8§0%
CBOEH CKOPOCTH, H 70% — KOraa OTCKaKHBAacT OT OCHOBaHHA. Tak 4TO paHo
MJIH MO3OHO MAY octraHoButciA. 3amaerca (INPUT) navanbHas (ropusoH-
TasibHag) ckopocTh VH. BepTukanbHas ckopocth VV ompenenseTcs Tak xe,
kax B nporpamme ITAJJAIOIIMI KAMEHbD. B nporpaMMe mpeaycMoTpeHa
BO3MOXXHOCTb BBIBOAA Ha 3KpaH TpackTopux Mada. O6paTuTe BHUMaHHe Ha
ee BHI.

NPT ADEMY MAY

PY

[ S ——

PX
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Ha pHCyHKE HarfiA[HO MOACHAETCA CMBIC/ HCMOMB3YeMBbIX B OpPOTrpaM-
Me NEepEMEHHBIX.

19 REM 636 5636 3636 9696 363636 36 .96 6 3636
29 REM » *
30 REM * TIFbADYWA MAY =
4@ REM * *
S5¢ REM EITEEEE 2L T T TTINN
&9 REM

79 KREM

100 REM ZAAKSALARA AL ndih s s WANAALHAR | UTAHOGNe LAALLLLL LS SRS LIRSS LLL LKL LLLLL,
110 LET F=8164+(FEEK(44))=18)%3584 : REM HAYARD FOKE

120 FOKE 36879,170 : REM UBETHOE W30EFAXEHWE

130 LET CS==CHR=(147) = REN KOR UBETHOTO WU30EPAXEHWH

140 LET HMe=CHRE(19) : REM KOR WCXORHOMO NORDXEHWA

150 LET FX=22 : Rbr NOAMYECTEBO TONEK 10 FOP

160 LET F 3 ¢ REM KORWYE, TEO TOMEN {10 REFY

170 LU
160 LET F
176 1.E1

PX u PY —xonnuectra Touek H300paxkeHHA MO FOPH3OHTAJIH H Bep-
THKQJIH TIpH Hcnojib3oBauuu koMana PRINT, PLOT unu POKE. Jlyume
HMETh HH3KYIO Pa3peluarourylo cnocoOHOCTh, Tak Kak uHade pabora mpo-

rpaMMbl 3aMennaeTcs.
MHuoxuTe I H NOMOraeT peryMpoBaTh CKOPOCTh H300paxeHuna. Uem
Gonbie 3nauenne H, TeM GpIcTpee MeHAeTcA M300pakeHHE.

20@ REM LAREARA LSS HAYARLHOE TONOKEHNE MAYNA ALSALLLLALZLL LTS LA L LT
210 LET X
220 LET V=PY
LET U=0

LET W=FY
LET YV
¢ LET N=9

e REM ZALLZLLLLLALLS LT ALY BROR BAHRY LSS LA S LALSSALSL LGS L AL SRS AS,
319 PRINT CS¥ ¢ REM O04UCTUTL 3KFAH
320 PRINT “  (IFBICARDEMA MAY"

330 FRINT

340 FRINT “HAMAMLHAA CKOFOCTL™

350 PRINT "MAYA”:

360 INFUT VH

37¢ PRINT

380 LET T=9

3%@ PRINT "XUTWTE NONFOECERATGL,”
400 FRINT Y WM N 73

410 INFUT D=

429 IF Dw="Y" THEN LET T=1

436 FRINT €Se: : REM OMUCTUTbL 3KFAH
440 FRINT “ TFNCADNMHR MAN™
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500 REM LALGAALLLLLALLLLY, BMAVCRATEROHOIA WAKR JAAAULLALLLLLLLLLLLLS,
510 LET X=X+UH#H

520 LET W=yu+32x#H

530 LET V=Y-UUxH+16%H*H

940 IF (=0 THEN GOSUE 710

95¢ IF M)=FX THEN GOSUB 810

560 IF X(=0 THEN GOSUE 9?1

570 IF T=0 THEN GOSUB 1110 : REM UNPLOT U,V
580 GOSUB 1310 : REM SOUND OFF

990 LET U=INT(X)

606 LET V=INT(Y)

610 GOSUB 1910 : REM FLOT U,V

620 IF N(14 THEN GOTO 519

630 PRINT HM=; : REM FRINT AT 0,0

640 PRINT “ TIOBTOFWTL? Y MAM N”

630 GET G= : REM LEV Ge=INKEYX

660 IF Ga)"Y" AND GXCO)“N” THEN GOTO 450
670 IF G=="Y" THEN GOTO 219

680 END : REM STOF

700 REM ZNALAAZALLLLALLLYL OTCKOK OV OCHOBAHMA AALAALLLLLLLLLLLLAL
710 LET Y=0@

720 LET W=-0.7%W

730 LET N=N+1

740 GOSUB 1210 : REM SOUND ON

750 RETURN

80Q REM ZALALAALLLLLL LS OTCKOK OT NPABOW CTOFOWM AAXALAALLLLLLLLLL
810 LET X=FX

829 LET VH=-0.B%VH

830 GOSUB 1210 : REM SOUND ON

840 RETURN

900 REM LAALALLILLLL ALY, QTCKOK OT REBOW CTOPOHM LAXLLALLLLSLALALLLL
910 LET X=0

720 LET VH=-0.8%VH

93¢ GOSUB 1210 : REM SOUND ON

240 RETURN

1000 REM L/ALAALALLALL WOCTFOEHWE ROCPEACTBOM FOKE XAXAALLLLLLLLLLL
1010 FOKE F+U-22%V,42
1020 RETURN

1100 REM Z/Z44%7 OTMEHA NOCTFOEWMA BOCFERCTEOM POKE LAXALALLALLALTL
1110 POKE P+U-22%V,32
1120 RETURN

1200 REM AAALALALALLLAL A% BKABNEHME 3BYKA AAALALLLLLALLALLRAL AL L AL,
1210 FOKE 36878,15
1215 FOKE 36B76,215 EcnH ecTh Takad BO3MOXHOCTb, Aafi-
1220 RETURN

T€ CBOH 3ByKOBble 3ddexTshl.
1300 REM ZALSAALLZAKS LA LL Y, BUWKRONEHWE 3BYKA AAALLLLLLLLLLASL LSS LSS
1310 FOKE 36876,0
1315 FOKE 36878,

1320 RETURN
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TPWrAGERIA MAY

HAYAABHAA CKGFOCTb
MAYRT 7

XOTUTE TONFOBOBATH,
Y MM N? Y

o

TPUCADEMR HAY

Huskas paspelialomas cnocoGHOCTh
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Beicoxas paspeluaiomas crnocoSHOCTh

B peanmbuoi#f XKM3HM BCAKME NafaloOWMil MM ABHXKYIIHMACA NPEAMET
BCTpeYaeT CONPOTHBIEHHEe BO3ayxa. [IponsBoauMplit uM 3ddexT npHOIU3H-

TeNbHO NMPOMOPUMOHANIEH CKOPOCTH ABHXYLIerocsd npeaMerta. Takmm oOpa-
30M, C YYeTOM CONPOTHBJICHHs BO3AyXa, Hallle ypaBHEHHE OBH)KCHHA TpH-

MeT BHA
V' = G — KxV,

rae K — HekoTopas nocrosiuHas. CKOpocTh B MOMeHT BpeMeHH N ecTh cko-
pocTb B MOMeHT N — 1 nmioc oXHaaeMoe H3MeHeHHe CKOPOCTH (€€ MpOoM3-
poaHas V’) B MoMeHT N — 1. Takum oOpa3zoMm, Meton Diinepa — Komm B
HameM ciydae gaet dopmyny

VN=VN_1+G—'K*VN_1.

s MrpoBbIX HEJel 3TO HOCTaTOYHO XOopoliee NMPHOMKEHHE.

AHAJIOrHYHbIe YPAaBHEHHS MOXXHO HMCIOJIb30BaTh M [JIA IBHXKYIIErocs
06beKTa (pakeThl HIY aBTOMOOHIIA), MPHBOAMMOTO B 1efiCTBHE HEKOH BHYT-
peHHell cunoit (gBuratenem). Ing 3toro 3amennM G Ha TH — yckopeHue,
UM TAry oObexTa. Bennuuny yckopeHHs 0OBIYUHO MOXHO PeryjJdpoBaTh NpH
MOMOIIM HEKOTOPOro YCTPOMCTBa (akcejepaTopa WM nefjanu). YpaBHEHHE
MPRMET BHUJ

VN=VN_1+TH—'K*VN_1.

3aMeTHM, 4TO Kak TOJIbKO CKOpPOCTh JocTuraeT ypoBHs TH/K, oHa Gonbiie
He MeHsieTcs. B 9acTHOCTH, 00BEKT, ABHXKYIIMIICA CO CKOPOCThIO, NPEBBIIIA-
owieit TH/K, Oynmer 3amennsathes. TaxuMm 06paioM, meHas 3nauenue TH,
MOXHO MEHATbh CKOPOCTD.
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H3noxeHHbIe HACH HCTIONb30BaHbl B mpoctoit urpe TTOJIET, B xoTO-
POl MOZICNTHPYIOTCA B3NET H MOCAAKA PEAaKTHBHOIO camofiera. Bul MOJKHBI
peryNHpoBaTh YroJj B3NieTa (WIH MpH3eMJICHHA), KOTOpBINH Bbl OyneTe 3aaa-
BaTh camMoyieTy. B BallleM pacmops:keHHH TOPMO3HOE YCTPOMCTBO, MO3BOJIA-
1011iee MeHATh 3Hauenre TH M, cnenoBaTembHo, CKOPOCTH caMofieTa. TIpex-
Jie 4YeM BBl Ha4HETe NMPH3EeMIIATBCA, HYKHO HabpaTh BbicOoTy 500 M WIH BbI-
mre. Ecin mOCTHrHeTe ypOBHA 3€MJIH C BEPTHKAJBHON CKOPOCTBIO, MPEBBI-
wawmeit — 10, To apTOMaTHYECKH OYAeT BKIIOYEH TOPMO3 H Bbl Onaromo-
NYYHO TpH3EMIUTECh. B NpOTHBHOM ciy4ae Bbi pa3oObetech. Bl pasoObe-
TeCh ¥ B TOM C/ly4ae, €C/IH rOpM30HTaJIbHasg CKOPOCTh CTAHET OTpHLATEb-
HoOil,

Cxopoctb B urpe T1OJIET 3agaeTca B equHHIAX M/C. YMHOXHB ee Ha
2.2, BBl TOJIydHTE MHIH/4aC.

B nporpamme TTOJIET wucnosm3yioTca Heckonbko Oonee CNoOKHBIE
YPaBHEHHA, Y€M BBIMMCAHHBIE BhIlle. KpOMe TOro, yuTeHO CONMPOTHBIICHHE
cpenbl, NPOMOPIMOHANLHOE KBAAPaTyY CKOPOCTH.

Ecnu Bl HHKOTA2 HE M3YYAJIH NPOLIECC MPH3EMJIEHHA CaMojieTa, TO C
ynuBneHueM obnapyxure, yro TTOJIET Bac 3TOMY 06yumT.

v
v
A
VH
/
//
HT
/
7/
7
////
re
-
_~
G
- ————— e —
DT
TTOJET: paccTofiHUS H CKOPOCTH TMOJNET: HanpapneHAs CHIT

10 REM NN R

2@ REM » *

30 REM * MOMET »
40 REM * *
50 REM Pzt Ty
60 REM

70 REM

100 REM LALEARLRIR IS A0 s e ARHAA YOTAHOBKA XALLALL LR LSRR LA L LRSS
119 LET (S HEC L47) ¢ REM BURA OHRCTRED FKEPARA

120 LEYT HM==CHR=(1%} 3 FEM KUH WCXONHOrD NOJOKEHWA

FEM OBy BGH
RER KealdLin
» R @lE VORWA
¢ FEA TR JIEHMR
59, ¢+ REM baRW30EWG
169 LEl ra=CHER {155, ¢ RER FENTHW

CHRs (31)
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Ecnn Bawr aucnnedl naer useTHoe H300paXKeHHe, MCHONB3YHTe COOT-
BETCTBYIOIIME KOABI, B IPOTMBHOM cliyyae uckmounte B$, R$ u 1. o.

199 LET W= REM BaFT. CKOFICTe B M/C

-
2006 LEI VH=0.01 : REM ["'OPW3. CKOPOCTL B M/C
219 LET HI=0.01 : REM BHLOTA E M
226 LET Di=¢ & REM FACCTOAHAE B KM

230 LET A=0 @ REM YI'OR B3RETA B FAR

249 LET TH=¢ : KM TAI'A

L90 LED L=¢ : KEM MIHWAANILHAR BLCUTA HE HABFAHA

260 LET SW=@ : REM ABMMATEJL HE RKJINMEH

306 REM JA4AAZAA ARG TEFROHAYARLHMA RVCTREW XY5 A UALRK LA LA TR LA L L ALLL,
31@ PRINT U5= @ REM OYUCTATE 3IKFAH

32% PRINT

330 PRINT Rsd ECAM CLTGEM BRIDYUTL”

340 PRINT Res"HEWCETE b, HAKMWTE Y~

350 GUTO 40 Tepen B3neroM MoXeTe OTpe-
J4€ PRINT CS< ¢ wEH DACTWTL 3KFAH TyNHpOBaTh BC/IMYHHY THATH H
376 PRINT yron B3nera. YUtoGHl B3NeTeTs,
36@ LET Si=1i Ha)XMHTe Y.

370 FRIND pe-” BB JETHTE "

499 FRINT HM= ¢ REM FRINT AT 0,0
410 FOR I=1 T3 17
429 FRINT
o MEXT T
+40 FRLNT Bed "TOKA3AHWA DFUEOPOR”
45¢ FRIND Ge+'TACA Zi~ L24”
460 FRINT Bo+”Yrod - Mad”
470 GOSUL
2 RE# /. UAALALY AT NOKAIAHAA WFWBDFOR YL EALLLLLALR LGS LTI IR ELLLLL IS,
M LET He=INKEYe
" THEN LET TH=TH-1

" THEN LET TH=TH+1
549 IF THX1S THEN LET TH=1%
95¢ [F H=="B" THEN LET A=A-1

" THEN GOTO 360
580 IF SW=@ THEN GOTD 47¢
60C RES ZALAARRALLLLLZALLI Y, BANMCRERIR LALLLA LSS LLLLLLLLLEGLLLLAL LS,
619 LET XX=COS(H%A/180)%TH- (1+VH/290) ¥VH/ 200
620 LET YY=-7.8+SIN(I*A/180) %TH- (1+VV/100) %00/ 160+ (6-UH/ 100) %UH100
630 LET VH=INTC((VH#XX)%#100)/100

640 LET UU=INT((WU+YY)*100)/100 Bbl MOXeTe 3axoTeTh YAATHTH
£50 L T 00 oy o 3 ey 90 e
. H3MeHeHue: VV > —10. ObpaTHTe

67¢ IF HT(Q THEN LET HT=¢
480 IF HT=0 aND W)>-10 THEN LET WW=0 BHHMaHHEe Ha TO, KaK 3TO OTpa-
49¢ IF HT=@ AND WV=0 AND L=1 THEM GOTO 51¢  3HTCA Ha IpOrpamMMe.

700 LET DT=INT((1000%IT+UH-XX 7)) /1000

716 GOSUE 1216

720 IF HT=2 AND W{=-1@ THEN G010 8ie

73¢ IF VH(=0 THEN GATO 81¢

740 GOTO S1e

8OO REM JUALLLLLALLLLLAALLLLL NPYBERRE LA LA LA LA RIS RS TS DAL ALLA LSS

810 PRINT CS= : REM OMMCTMTh 3IKPAH

820 PRINT

830 FRINT R=+” KPYBEHWE

840 GOSUB 1210
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850 REM 3RECL 3BYKOBWE 3JOOEKTEH EcAH €CTh Takad BO3MOXKBOCTE,

851 FOKE 34877,220
832 FOR I=15 T0 @ STEF -1

naiite CBOH 3BYKopble 3)deKThI.

853 FOKE 36878,1

854 FOR J=1 1O 200 NEXT J

855 NEXT I

856 FOKE 34877,0

840 GOTO 1110

900 REM LLAKAALLALLLLLLLLL S, WEASEMREHME AL LLLLLALLKAASLLLILLLSLLLLALL
910 FRINT CS¢ : REM OUMCTUTL 3KFAH

920 LET TH=0

930 LET A=0

240 LET W=0

950 LET VH=0 Ecnu Bce cpemaHo MpaBWILHO, aB-
960 FRINT TOMATHYECKH BKITIONAETCA TOPMO3
970 FRINT Gu+"  NIFU3EMAEHME” W BE GNATONONYIHO MPH3EMIRe-
980 FRINT Re+” MPOWAD YCHERHO" Tech

990 GOSUB 1210 ’

1000 FOR J=1 TO 3

1010 GOSUB 1519 : REM 3RYKORHE 30OENTH

1020 NEXT J

1100 REM JAALALLRASLSLRLL LS NORTOPUTD? LALLALLLLLLLLL LSS AELLLA KL LSS LT

1110 GET H= ¢ REM LET Hx=INKEY=

1120 IF H=()"" THEN GOTD 1119

1130 PRINT

1140 PRINT Br="TOBTOFUTL? ¥ WM N~

1150
1160
1170
1180
1200
121¢
1220
1230
1240
1250
1260
1270
1280
1299
1300
1310
1320
133@
1340
1350
1360
1370
1380
1400
141@
1420
1430
1440
1450
1460
1500
1510
1520
1530

GET H» : REM LET He=INKEY=
IF H2()"Y" AND H=<)"N” THEN GOTO 115¢

IF He="Y" THEN GOTO 170"

END : REM STOF

REM LAALALLTILLLLIASKLLA RACHREW LALLLSL AL LS LLRLL LSS DI R LL SRS
FRINT HMss @ REM FRINT AT 0,0

PRINT Ret+” NONET”

FRINT

FRINT

FRINT

PRINT

PRINT Ms<+"BEFT.CKOF.=":STR=(W);~
FRINT

FRINT Ry+"EBWCOTA="3STRa(HT) 5" »

PRINT

FRINT G4 “TACA=";8TR=(TH); "

FRINT

FRINT Ba+"YrQA="3;STR=(A);" ”

FRINT

FRINT Co+ TOPU3.CKOF.="yS5TRu(VH);™
FRINT

FRINT Ye="FACCTOAHME=";STR=(DT);"

RETURN

REM ZAALALLAAAALLAS BHCOTA 500 HABRPAHA? LAXMALANALLLLAKLSAISLLAL IS
LET L=1

PRINT HM=x : REM FRINT AT 0,0 Ipexne 4eM HayaTb NPHIEMIATH-
FRINT . CA, BBl NOMKHBI HabpaTh BBHICOTY
FRINT Ri+”  MOXHO TFMIEMARTLCS 500 M.

GOSUB 1510 = REM 3BYKORME J94CKTH

RETURN

REM AALXALASLALLL LA S SBYKOBHE IOOERKTW LALALLLSLLLLLLLLLLLLLLLLLLLLL,

FOKE 36878,15
POKE 34876,200 Ecnin ecThb Takad BO3MOXHOCTb,
FOR I=1 TO 100 nalite cBOH 3BYKOBbI€ 3DdexThI.



156

1540 NEXT 1

1550 FOKE 34876,@
1540 FOKE 34878,9
1576 FOR 1=1 TO 186
1580 NEXT 1

1556 RETURN

B ABWXXEHUH

JTONONHHTENBHLIE IAMCUAHHA CM. B
TMPHJIO)KCHHH .

NORET

ECAMM TrOTOBH BKAWYYTD
RBATCATERL . HAXMWATE Y

BEPT.CKDF.= 9
BCOTA= .01
TAra= 12

yron = 14
TOFW3.CKOF.= .01

FACCTOAMME= @

NOKASAHWA TIFWROFOR

TACA Z:- Q[+
yroi - Mt

o

MAET

BL ACTHTE
BEFT.CKOF .= 45.8¢
BHCOTA= 482.94
TArA= 15
Yrox= 2
FOFU3.CROF.= 344.8
PACCTOAHUE= 5.063

NOKAZAHWA IFYROFOR
TATA Zi- Ca+

YPOA Bi- Mi+

s
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WORET
MOXHO TFUIEMAATLCA
BEFT.CKOF.=-9.21
KICOTA= 253.3
TAra= 5
YrOR= 13
FOFU3.CKOF.= 346.93

FACCT0AHVE= 79.586

NOKA3AHWA TFYEBOFOE
TACA Z:—- C:+
Yron - Mi+

NoJET

FU3EMAEHUE
fIFO®A0 YCWEWHO

BEFT.CKOF.= @
BWCOTA= @
TArA= @

YTOR= @

A

FOFU3.CKOF.= @

FACCTOAHME= 8%.334

MOKA3AHWA TFWEOFOR
TACA Z:- C:+
Yroa - Mt

Iporpammy TIOJIET MoXHO YcOBepmieHCTBOBaThb. Ins 3TOro cy-
ILECTBYET IeNplfi paa npueMoB. HawrpaBmmchk BIOBOJb, N0OaBbTe K MpO-
rpaMMe 4YTO-HHOYOb, HHTEpPECHOE HMEHHO BaM. MOJKHO, CKakeM, MPHHATh
BO BHHMaHH¢ roprouee. Huxke npuBonsTcs HeOOGXOMMMBIE IS 3TOFO KOMaH-

Abl:
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270 LET FUEL=3000
280 REM 3000 AECKOE, 2000 CFERHEE, 1000 TAXEROE
732 LET FUEL=FUEL-ABS(TH)

734 IF FUEL(® THEN LET FUEL=Q
736 IF FUEL=@ THEN LET TH=0

738 IF FUEL=0 THEN GOTO 410

1372 FRINT

1374 PRINT "TOFOMEE=";STR=(FUEL);

Ecim MBI 3anmyckaeM paKeTy BEPTHKAILHO K NMOBEPXHOCTH 3eMIIM, TO
clneayeT OpHHMMAThL BO BHHMaHHe yxe Apyrde dakropni. Hanpumep, ycko-
pende cBoOoaHOro mameHus G npH yoajieHHM OT 3eMim MeHsietcs. Ha ca-
MOM Ielie MpHONMXEHHOEe 3HAUYEHHE 3TOH BEJHYHHBI MOXHO MOJYYHTH IO
dopmyne GO/(1 + HT/ R)2, roe GO — 3HaueHne YCKOpeHHs CBOOOOHOro ma-
JeHHs Y TOBEPXHOCTH 3eMHOro mapa, R —ero paguyc 1 HT — paccrosiHHe
OO0 3eMHO# MOBEPXHOCTH. YAOOHO BOCHONB30BAaThCA TakKHMM 0003HAvEHHS-
mu: Gl = R#R*GO0 u DT = R + HT. Torna G = G1/(DT*DT). Ona
Manbix 3Havenuit HT 3nadenue DT ecth npubnusutensuo R 1 G nouTH cos-
nagaet ¢ GO.

Hpyroit HeManoBaXXHbIA GakTop B Cllyyae pakeThl — 3TO TO, UTO NPH
yAAJIEeHHH OT MOBEPXHOCTH 3eMJIH BO3AYX CTAHOBHTCA 6osiee pa3peiKeHHBIM.
CrnenopaTelbHO, CONMPOTHBIICHHE BO3AyXa MeHseTcs. B NpHBOOMMOI HHMXKe
nporpamMme 3TO YTOYHEHHE, OJHAKO, HE AeNiacTcA.

B nporpamMe OPBHUTA ¢ noBepXHOCTH 3eMIIH 3aIlycKaeTCA pakeTa
HmM Jetaoimee 6monue. B BameM pacnops)keHHM HMeEETCH JBa pbldara
ynpaBJieHMs, 10 HA3BaHHEM BEPTHKAJIbHAS M rOpM3OHTa/IbHAA TAra. BepTH-
KaJIbHasl TATra — 3TO CHJIA, HANPABJIEHHAs OT LEHTPa (MM K LUEHTDPY) 3eMiu.
Ion ee Bo3melicTBHEM pakeTa WIM MOIHHUMAETCA, HIM omyckaetciA. I'opw-
30HTaJIbHAas TAra-—cuja, HanpaBJiCHHAasi MepNEHOHKYIAPDHO BePTHKANBHOM
Tare. Tlog ee BO3neliCTBHEM pakeTa CMeENAeTCd B TY HJIH MHYK CTODOHY.

IMpu nomMoumu nporpamMmbel OPBUTA M BepTHKAJILHOM H rOPH3OHTAIb-
HOH TAr BLIBEOHTE CBOIO PAKETy HA OKOJIO3eMHYIO opbuty. B BamieM pacno-
PsUKEHHH OrpaHMYeHHBIH (XOTA ¥ JOBOJILHO O0onbmioif) 3amac roprovero, Tak
YTO MOJIb3YATECh PhiYaraMu YIIpaBJiEHHA akkypaTHO. Ecim roprodee uccsik-
510, a Bec Ballicdl paKkeThl U ee CKODOCTh He Te, KakHe TpeOyloTcsi, TO BbI
nubo yHeceTeCh B KOCMHMYECKO€ NPOCTPAHCTBO, MO0 pyXHeTe Ha 3eMJHO.
IMocneoHee —pacmnaTa 3a Ype3MEpPHYIO 3KOHOMHIO roprovero. Kpome toro,
He 3a0HpailTech CIIMIIKOM BBLICOKO, HHAue Ballla OKOJI03eMHast OopOHTa OKa-
XETCA OueHb MPOTSKEHHOM.
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v A
X Y+ X(+) Y+
v
vY
vd
P P VX
P
7
///
//
///
X&) Y() XH  Y()
OPBUTA: paccTOSHHR H CKOPOCTH
i)
TH
G

y
Liektp 3emau o~

OPBUTA: HanpasjieHse CHI
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190 REM EIi e Es
20 REM * »*
30 REM * OFBUTA *
40 REM * *

50 REM [EIITT s
60 REM

70 REM

100 REM AALALALALLZLLALL HANATBHAR YCTAHOBKA LAALLLLLLLLLLLLLLLLLLLLLL,
110 LET CS»=CHR=(147) : REM KOA OYUCTKW 3KPAHA

120 LET HMa=CHR»(17) : REM KOA WCXORHGMO NOJNOXEHWA

130 LET Bx=CHR=(31) : REM rONYBOW

132 LET Rx=CHR=(28)

REM KFACHW#

134 LET Mx=CHR=(156) : REM OHORETOBbHH
136 LET G®=CHR«(30) : REM 3EJEHbM
138 LET C¥=CHR¥(159) : REM BWFD30RbH

Ecnu Ha Bamielf MalllHHE €CTh UBETHOE M300pa)keHHe, ykaXXHTe COOTBETCTBYIO-
He Konbl; B MpoTHBHOM cnydae B$, R$ H T. 1. MCKIIOUHTE.

140
150
169
170
180
199
200
219
220
230
249
250
260
270
280
290

300
319
320
330
340
350
3560
370
380
399
400
410
420
430
440
459
460
479

LET UX=0 : REM CKOPOCTb X, KM/C
LET YY=0 : REM CKOFOCTb Y, KM/C
LET V=0 : REM CKOFOCTb, KM/MWH

LET HT=0.1 : REM BHCOTA, KM

LET TH=0 : REM BEFTUKAJbHAA TArA
LET TS=0 : REM MOPW3CHTAJbHAA TArMA
LET SW=0 : REM ABUIATEAbL HE BKANYEH

LET R=6371 : REM FAJWYC 3EMJM

LET DT=R+HT : REM PACCTOAHME OT UEHTPA 3EMIAK

LET X=R+HT

LET Y=0

LET X==STRx=(X)

LET Y¥=§TR=(Y)

LET G1=R*R%9.81/1000 : REM YCKOPEHME CROEDAHOIO NBAAEHUA
LET G=61/(DT*DT)

LET FUEL=10000

REM LALLZLALLSLLLS LY, TEFBOHAYANDHUA BACRIEW AL LLLLAS AL LSSLLLL AL LA LS
PRINT CSx = REM GYHCTWTb 3KFAH

FRINT

FRINT Re=+“ECAY TOTOEb BKABYUTH

PRINT Rx+"EBACATENL, HAXMWTE Y~

GOTD 400

PRINT CS=: REM DYMCTUTL 3KFAH

FRINT

LET SuW=1

FRINT Rot Ebt NETUTE VY CTaHOBHTE BaiIH KOHTPOJLHEIC TIPH-

FRINT HM= : REM FRINT AT 0,0
FOR I=1 TO 18

FRINT

NEXT I

FRINT E=+”NOKASAHWA TIPUEOFOR”
PRINT Gu+"BEPT.TACA Z:z- C:+”
FRINT Be+ TOPU3.TACA B:- Ma+”
GOSUE 1010

6opb1, Npexe YeM BINETETh.
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SO0 REM AALLALLLLALLLLLLL ALY, ROKASAHVA TFUBOFROB LLXLLLLLALLLLLLLLLLLLLLLLY,
510 GET Hx : REM LET H==INKEY®

520 IF H=="Z" THEN LET TH=TH-5

530 IF H=="C" THEN LET TH=TH+§

540 IF H=="R" THEN LET TS=T1§-5

550 IF H@="M" THEN LET TS=T3+5

560 IF H=="Y" THEN GOTO 340

570 IF SW=0 THEN GOTO 47¢

600 REM LALLLLLLLLLSLLLLLLLALLLLI LS CAET LLLLLLLLLZLLLLLLLALLLLALLLLLALL K,
610 LET FUEL=FUEL-ARS(TH)-ABS(TS)

462@ IF FUEL(=Q THEN LET TS<e@

630 IF FUEL(=0 THEN LET TH=0

640 IF FUEL(@ THEN LET FUEL=0

650 LET XX=(TH/1000-G)*X/DT+TS/1000%Y/DT

660 LET YY=(TH/1000-G)*Y /IT+T5/1609%X/DT

670 LET UX=UX+XX

680 LET VY=VUY+YY

690 LET U=INT(SOR(VUX¥YX+UYRVY)%40)

700 LET X=X+UX-XX/2

710 LET X«=STR=(INT(X%1@)/10)

720 LET Y=Y+UY-YY/2

730 LET Yx=STR=(INT(Y%*10)/18)

740 LET DT=SQR(X%X+Y#*Y)

750 LET HT=INT((DT-R)*10)/10

760 LET G=G1/(DT*DT)

77¢ GOSUB 1010

780 IF FUEL=0 AND HT)=@ THEN GOTO 450

790 IF HT)=0 THEN GOTO 510

800 REM AALALIALLLLLLLLLKLLLLLEL KL KEYWEHRE LALLLLRLLLZALLLRLLLLLILLALLL
810 FRINT CS¥ : REM OYMCTUThH 3KPaH

820 PRINT

830 PRINT R=+” KPYWEHWE "

840 GOSUB 1010

850 REM 3AECHh 3BYKORME 2OIENTH

851 POKE 36877,220

852 FOR 1=15 T0 @ STEF -1 Ec/H ecTh Taxas BOSMOXKHOCTb, Aaif-

853 FOKE 36878, 1
854 FOR J=1 TO 200zNEXT J Te CBOH 3BYKOBbIC HpdEKTHI.

835 NEXT I

856 FPOKE 36877,@¢

900 REM LALAXNLLLLLALLLLLELLLLL LG, MORTOPATD? LAULLLLLLLLLLLLLLLLLLLLLLLY
210 GET Hx ¢ REM LET He=INKEY=

920 IF Hx()"" THEN GOTO 910

930 FRINT

940 PRINT Ba+"NORTOPUTL? Y WM N”

930 GET H= = REM LET He=INKEY®

960 IF H=<)"Y" AND H=()"N” THEN GOTD 950

970 IF H=="Y" THEN GOTO 140

980 END : REM STOF

1000 REM ALLLLLLLLLLLLLLLALLLLALATL BACKNEW LLLLL LS LALLL LSS RLALLLLLLSSLL,
1010 PRINT HM=s; : REM FRINT AT 2,0
1020 PRINT R=+" OPFUTA”

1030 FRINT

1040 FRINT

1050 FRINT

1060 FRINT

1070 FRINT G+ BEFT.TAMA="3STR=(TH);"
1080 FRINT

1090 FRINT Exn+ TOFU3.TAMA=";STR=(TS);"
1100 FRINT

11-159
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1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

B ABMXXEHUH
PRINT Mu+ BHCOTA="STR»(HT);"
FRINT
PRINT C=+"CROFOCTE="3STR«(V) " *
PRINT
PRINT Ro+"X= “sXus” ~
FRINT
PRINT R=+7Y= “sYoy” ~
FRINT
PRINT Mx+"TOPDYEE= ";STRs(FUEL):" ~

RETURN

JononuuTeNbHbBle 3aMeYaHAs
CM. B NPHIIOXEHHH.

OFBATA

BEFT.TAMA= 45

S

FOFU3. TAMA=
BHCOTA= .1
CKOFOCTb= @

X=  4371.1

Y= @

TOFDYEE= 10000
NOKA3AHWA TIFUEOFOR
BEPT.TAMA Z:i- Civ
TOFU3.TATA Bz~ M+

ECM FOTORN BKABHUTL
RBUrATEML , HAXMATE Y

=

OFBATA
BH BETUTE
BEFT.TAMA= ©
FOFU3.TACA= @
BHCOTA= 1318.9

CKOFOCTb= 868

X= -4216.9
Y= -4430.8
TOFOYEE= @

NOKA3AHWAR TIFUBOPOR
BEPT.TAMA  Z:- C:+
FOFU3.TAMA Bz~ M+

_
B
_
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OFBWTA
KFYBEHVE
BEFT.TAMA= €
FOFK3.TATA= @
EWNCOTA=-2.

CKOFOC1b= 1832
X= 3243.1
Y= ~5480.5

OFOMEE= &
ROBTOFWTL? Y WK N

MOXHO NpPeANoOXUTH LENbI DAL YCOBEPINEHCTBOBAHMH NPOrpaMMBI
OPBUTA. HanpuMep, Ha 3KpaH IHCIUIES MOXHO BHIBONHTH TPaeKTOPHIO
nmojeTa pakeThl (CM. puCyHKH). B nporpamMme He YUYHTBHIBAJIOCH COMPOTHBIIE-
HKHe BO3AyXa H mpod. Moxere 3TO yyecTb. Ecnu XoTHTE, 106aBbTE MpOlIe-
IYpY BO3BPAILCHAA HA 3eMIIIO.

OFEUTA

Venenmbpiit BHIXOR Ha opOHTY

10
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OPBUTA

/r\\
\
I 4 /

\\/

OTpBIB OT 30HEBI 3¢MHOTO MPHTHKEHAR

Kpymenne




Bce 6omnbme u Oonblle

Eme o nuddepeHIHaIbHBIX YpaBHEHHAX

B npeapiayme rinase Mbl MO3HAKOMMWIMCh ¢ HECKONBKAMH IHbdEpeH-
UMAIbHLIMH ypaBHeHuaMH. duddepenmmanbHoe ypaBHeHne, B KOTOPDOM TIpoO-
H3BOJIHAs HEKOTOPOH NepeMeHHOI MpONopIHOHANbLHA caMOM 3TOH nepeMeH-
HOIt, npeAcTaBifeT coboii BechbMa 00lLee COOTHOIUEHHEe I OKPYXXAIOLMX
Hac sBNeHH# npuponbi. Hampumep, poCT 9YHCIEHHOCTH GakTepuit B KOJIO-
HMH.

PocT %RuBO# KJIETKH DPOAOIIKAETCS KO TeX NOp, MOKa He MPOHCXOMHT
ee JeJieHHE HA OBE KJIETKH. ITH «A0YEDHHE» KJIETKH B CBOIO g4epenb MpOono-
JDKAIOT PACTH, MOKa TOXE He Pa3/ieNIATCA Ha IBe, B TaK 3TOT NpPOINecc IJIAT-
ca v pETcs. TIpOMEXYTOK BpEMEHH MeXAY OBYMA HEJICHHAMH Ha3bIBACTCA
nepuodom 2enepayuu. KieTkB B KOJIOHHH OENATCH HE ONHOBPDEMEHHO, A H
TIepHOA reHepalMi y KIETOK HE coBnafaeT. Ho mockonbky 4HCIO HX B KOJO-
HHH [JOCTATOYHO BEIMKO, B CPEOHEM MOXHO CYATATh, 4TO NepHon
reHepaUiH — BeJIMUHHA NOCTOSHHAA, KOTOPYKO MOXHO onpenenvTh H3 Hab-
monennii. CKOPOCTh DOCT2 KOJIOHHH YIAOBJIETBODAET cieaywiueMmy autde-
DeHLHAIbHOMY YPaBHEHHIO:

Y = A=Y,

3mece Y 03HAYAECT 4HCIIEHHOCTh KJIETOK B KOJIOHHH, Y’ — NMPOHM3BOOHYIO,
HJIM CKOPOCThb €e H3MEeHeHHd H A — k03¢ dHLHeHT, 3aBHCAMHI OT CPEIHEro
MepHOAa reHepalHH.

JuddepenmmalibHoe ypaBHeHHe MOXXHO HHTEPIPETHPOBATL TaK: YHCIIO
noseneHuit HOBRIX GaxTepuit B 51000 MOMEHT NMPONOPUMOHANBHO HX WHC-
JieHHOCTH. TakuM 00pa3oM, eclM B HEKMII MOMEHT BPeMeHH ObIno Ymp
GaxTepuii, To 3a (MaJbIi) NPOMEXYTOK BpeMeHH NPOH3O#AET AtYmp ne-
Jieanii. CnenoBaTeNibHO, Yepe3 OaHHbIN MaJjiblii MPOMEXYTOK BpEMEHH Oak-
TEpPHil cTaHeT

Y =Y,

crap T A*Y,

HOB cTap*

Bul, pasyMeercs, y3Ham, Meron Jinepa— Koum permenus audde-
DEHUHANTbHbIX YPABHCHHH.

Hcnonb3yst BHINHCAHHOE BBIIIE COOTHOIUCHHE DEKYPPEHTHBIM 0Opa-
30M, MOXKHO BBISAICHHTb YHCJIEHHOCTh OakTepuit B koJIoHHH 32 BpeMs T. Chne-
Ayoman 3anuch AEMOHCTPHPYET, KaK 3TO PEaNH3YeTCd B KOMMbBIOTEPE.
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INPUT A

INPUT T (BpeMenHo#t HHTepBaI)

INPUT Y (Mcxoanas YMCIIEHHOCTDh KOJIOHHH)
FORI=1TO T

LET Y=Y+Ax*Y

NEXT I

PRINT Y

IlycTh, HalpuMep, HMeeTCs KOJIOHHA OakTepmii, pacTymas B COOT-
BeTCTBHH ¢ auddepeHIHaNLHBIM yPaBHEHHEM

Y’ = 0.00009627*Y,

rae paccMaTpHBAaeTCs BpPeMeHHOM HHTepBan B 1 cexyHay. B HauanbHbi#
MOMEHT B KojioHuHn 6p1710 1000 6axTepuii. Cxombko 6akTepuit Gymer uepes
10 mMua? Ckoabko uepes 2 wgaca? IDtH mpobneMsl pemaer mporpamMma
DKCITOHEHLUAJILHBEIN POCT BAKTEPHUI. Hyxuo BBecTH Bpems T
B CEKYHAAX M KOMIOBIOTEP BHIAACT OTBET.

10 REM 33303 I3 3096 36 96 636 307 36 96 36 2606 3696 26
20 REM * *
30 REM # INCTOHEHUMARBHLUA FOCT *
40 REM » BAKTEFUY *
50 REM b2 2312721 EE R P IT T T
60 REM

70 REM

100 REM AAAULLLLLLLLLALLLLLL. HAMARBHAR YCTAHOBKA LLAL AL AL AL A AL ALL LIS L
110 LET A=0.00009627

120 FRINT CHR=(147) : REM OY/CTHTh 3KPAH
130 FRINT "3KCTOHEHUMAAGLHBIA FOCT”

135 FRINT © BAKTEFUR™

140 PRINT

150 PRINT “EBHAYAJE BHAD 1000 BAKTEFWM -
160 LET Y=1000 : REM WCXORHAR YWCAEHHOCTS
170 FRINT

180 FRINT “YKARWTE BFEMEHHOW WHTEFRAN”
190 FRINT "B CEKYHAAX "3

200 INPUT T

210 FRINT

220 FOR 1= TO T OOwme 3aMeyaHHs MOXHO HAHTH B NPHIOKECHHH.

230 LET Y=Y+A%Y
240 NEXT I

250 FRINT "HEFE3";T; "CEKYHR”

260 PRINT "CTAAC “;INT(Y)

300 REM LALALASLLILLTITRLALALLLS OBRTOPUTOD AL AA AL LA A LA A L AL LATAY
310 FRINT

320 PRINT ~ TORTOPWTB? Y WAW N”

330 GET G : REM LET Gu=INKEY®

340 IF Ge()>"Y" AND G=()"N” THEN GOTO 330

350 IF Gx="Y" THEN G010 140
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3KCNOHEHUMARLHLF FOCT
FAKTEFWH

BHAYARE EWAO
1000 BAKTEFUH

YKASMTE EPEMERHOW WHTEPBAR
B CEKYHRAX ? 600

YEPE3 600 CERYHA
CTAJIO 1059

ROBTOFWUTBE? Y MAW N

YKAXWTE BFEMEHHOA WHTEFBAR
E CEKYHRAX ? 7200

YEPE3 7200 CEKYHA
CTANQ 2000

TOBTOFUTL? Y WAM N

3ameTnM, 41O 4epe3 2 4aca (WM 7200 c) YHCNEHHOCTH KOJIOHHM YIBO-
utca. Ha caMoM nene, eciM yaBOeHHME YHCAEHHOCTH KOJIOHMH HNPOMCXONMT
3a D cexyHO, TO 3Hauenue A B nubdepeHIHATILHOM YpABHEHHH Y' = A*Y
paBHO (mpubnu3mTenbHo) 0.69315/D.

Haspaane DKCITOHEHLIMAJIBHBINA POCT BAKTEPUH Bo3uukio
Mo TOH MpHYHHE, YTO DpelleHHe Hailero guddepeHUHaNbHOTO YpaBHEHHA
HMeeT BHI

Y = C+EXP(A#*T),

roe T —npems, a C—xoHcTaHTa, onpenensemMas w3 HabGmonenuit. He Gy-
IIEM 371eCh BOABAaTHCA B [ETAJIH H BHIACHATH, MOYEMY DPELEHHE BhIpaXkaeTca
HMEHHO TaK; eciM BBl 9YTh-4yTh 3HAKOMBI C MATEMATHYECKUM aAHAJHM3IOM,
CMOJXeETe 3TO MPOBEepHTHL caMH. MbI ke OymeM MOBONBCTBOBATHCA NMPHOIIH-
JKEHHLIM DelleHHEM, MONYYEeHHBLIM NMpH NOMOoIM MeToda Dinepa — Komn.

Camo coBoit pasymeeTcs, HacTOALLIAA KH3Hb He Tak mpocta. Ecimm Obl
nubdepeHmambHOe ypaBHenne Y = A#*Y Ha caMOM AeJie ONUCBHIBAJIO CKO-
DOCTBh POCTa YACJIEHHOCTH GakTepuit, TO 3TH OaKkTepHH 4Ype3BbIYAlHO OBICT-
po 3anosoHund Obl Bech MHP. DTO XOPOILO BHAHO M3 rpadHka.
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MHurpamisa, cMepTh, HCTONIEHHE 3aMacoB IHILM, TeEMIIEPaTypHLIE
KoJlebaHHA — Bce OTpa)aeTcsd HA YMCIEHHOCTH Oaktepuit. UToObl pe3yimb-
TaT COOTBETCTBOBANl DeaNbHOCTH, BCe 3TH (AKTOPbI HALO YUYMTHIBATh.
BkpaTne onuineM, Kak 3TO HeNaeTcs.

YsCeHHOCTh BCAKOM MOMYNAHHH HMCET TCHICHUMIO K «3IKCIIOHCHHH-
aNLHOMY» POCTY, KaK B ciiyvae ¢ OakrepusaMu. OTO CBA3aHO C TEM, 4YTO
POXIAeMOCTb HEMOCPENCTBEHHO CBA3aHA C YHCJICHHOCTBLIO monynanuu. Ta-
KO#f POCT, OQHAKO, HE MOXET NPOOOIKATBLCA BEYHO — pa3Mephbl H Pecypchl
OKPYXaIoLIero MHpa OrpaHUveHbl.

H3MeHeHne YHCIEHHOCTH MOMYJAIHH §ofiee CTPOro OMHCHIBAET TaKoe
mubdepeHnHaTbHOE YPaBHEHHE:

Y = A*Y — BsY=*Y,

3nech POKAAEMOCTL BCe ellie MPONOPIMOHANLHA YUCIIEHHOCTH MOMYJis-
oum (370 4neH A*Y), HO HeKOTOpas IO/ MPHXOOMTCHS Ha CMEPTHOCTh. JTa
IONs 3aBHCHT OT UYHCIIEHHOCTM NONYJIALMH, H, BooOuie rosops, ¢ yBejmde-
HHEM UHCJIEHHOCTH CMEpPTHOCTH pacreT. IIpeamonaraercsa, 4To AONA cMep-
THOCTH paBHa B*Y, Tak 4TO KOJHMYECTBO cCMepTeil, BHIDA)KEHHOE BTODLIM
YJieHOM ypapHeHHs, ecTb (B*Y)* Y.

IIpu TakoMm mubdepeHIMATLHOM YPaBHEHMH POCT YHCIEHHOCTH MONYJIfA-
mud He Oymer mmTthes GeckoneuHo. BooOme rosops, rpaduk pocra Oyamer
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#300paxaTbca S-oOpa3Hoit KpuBoil. BHavane mpM CpPaBHMTENBHO MANBIX
3Ha4eHHAX Y pPOCT IKCNOHECHUIHANbHbIA, HOo nmpu Bo3pacTanud Y BIIHNHHE,
OKa3bIBAEMOE CMEPTHOCTLIO HAa POCT NOMYJIAUMHM, CTPEMHTCA K 3HAYCHHIO
A/B. 3ameTnM, 4TO ecnd B audihepeHHHATBHOM YpaBHEHHH NMONOXKATL Y
paBHBIM A/B, TO nomyuntcs Beipaxenue Y’ = 0. MUnade roBops, CKOpoOCTh
H3MEHEHHA MHCJICHHOCTH HONYNALHH (€¢ NMpOH3BOAHAA) HYNeBas, TaK 4YTO
MOMyNAiKMA HE MeHseT pa3Mepa. TakuM o0pa3oM, Kak TONLKO 4HCAEHHOCTH
NMONyNALMM OOCTHTaeT 3HaueHHs A/B, oHa W Aajee mponoiLkaeT ObITh TOMH
xe. BbiBaeT, 4TO YHCACHHOCTh MOMYJALHH HHKOTA HE 3aCTHIBAET Ha 3Haye-
HUH A/B, a, NPEBBICHB €ro, CHYCKACTCA BHHU3, 3aTEM CHOBA NOAHMMAETCHA U
T. A. YTO HMEHHO MpPOU30HAET ¢ UHCIICHHOCThIO, 3aBHCHT OT BEJIMYHMH A H
B. [anec NpHBOOHTCA HECKOJILKO IrpabHKOB A PA3INHIHBIX 3HaUYcHHl A.
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TlToHAThL, KaKuM 00pa3oM THIIHYHASA MONY/IALHMA PA3pacTaeTCA HWIM BbI-
MHpaeT, BaM nomoxeT nporpamma POCT TTOINTVIIALIMH, B xoTopoi min
peinenun  aubdepeHIHANIBHOTO YDABHEHHA HCNOJNBL3YeTcH MeTOon
Ofinepa — Koum. I'lo xomanne INPUT BBeguTe 3HaueHHs A, B B HCXOooHYIO
YHCIEHHOCTh monynaumH. [IporpaMma BBIAACT YHC/ICHHOCTh MONY/IALMH 33
24-yacoBpie NepHOAbl, OCHOBHOM# LMK/ CTPOHTCA B COOTBETCTBHH C ypaBHeE-
HHEM

Yop = Yerap + A% Yeray — B#Y o # Yo,
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10 RENM [ TR T T pEE ST e
2¢ REM * *
3@ REM * POCT HOUYNALHM *
40 REM * *
50 REM 0T NI NI W
40 REM

70 REM

10@ REM LALALLLLLLLLLLLALLY, HANARBHAR YCTAHOBRKA YA AL AN AL LS LS LSS
110 FRINT CHR=(147); : REM OMUCTWUTb JKPAH
12¢ PRINT ~ FOCT NOWY AAUWM™

130 PRINT

140 FRINT “ Y’ = A%Y - Rxyxy”

150 FRINT

16@ FRINT “3HAYEHUE A”;

170 INFUT A

180 FRINT

19@ FRINT "3HAMEHWE R”;

200 INFUT B

210 FRINT

22@ FRINT “"WCXOAHAA YWCREHHOCTDL "

230 PRINT "TNONYNAUMM

240 INFUT Y

25¢ FRINT

LALLLLL CAET AARLLLLLLLLILLLLLLL LA GLLLLLALL,

300 REM AALALLLLLLLLLL LK
310 FOR I=1 TO 24

320 LET Y=(1+A-BXY)*Y

330 IF Y(@ THEN LET Y=0
34@¢ FRINT INT(Y),

350 NEXT I

RLLRLLLLIS

400 REM LLLLLALLALLLALLLLL LS LALEL K TOBTOPUTR? LAARLLAALLLA LY,
410 FRINT
420 FRINT " MOBTOPUTL? Y WAU N°

430 GET G+ : REM LET Ge=INKEY=

440 IF G=(>"Y" AND G=()"N" THEN GOTO 430
450 IF G=="Y" THEN GOTO 11e

Ofume 3amMeuanns MO MPOrpaM-
MHDOBAHHIO CM. B TPHIOXEHHH.

Ecnn BB TpeOnovyATaeTe HMETh rpadMKM 3aBHCHMOCTH YHCJIEHHOCTH
MONyNsluMH OT BpeMedn, To o0wemmumTe mporpammy POCT ITIOITYJIA-
IIMH ¢ nporpammoit TIOCTPOEHUE 'PA®HUKOB u3 BTOpPOIf riiaBbi.

Bopw6a 3a cymecTroBaHue. Ecim ABa OHOMOrHYECKHX BHJIA JXKHBYT psi-
IIOM, TO OHHM TaK WM MHAaye B3aHMOMEHCTBYIOT OPYTr ¢ ApyroM B Gopnbe 3a
cyulecTBoBanue. HanpumMep, OMMH BHJ CJIYKHT NMHIUEH ANs OpYroro, Kax.B
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FOCT TOMY AAUWA
Y’ = AKY - BayxyY

FHAYEHUE A? 1.75

JHAYERWE E? .001
UCXORHAR HMCAEHHOCTH
NONY RAUUY * S50
135 353
846 1610
1834 1677
1798 1711
1777 1728
1765 1738
1758 1743
1754 1746
1752 1747
1751 1748
1750 1749
1750 1749

MOBTOFUTL? Y WU N

cliy4yae KpONMMKOB M jiuc. Kponuky nuTaloTCs AapaMH 3€MJIH, a JINChI Noeaa-
FOT KpOJMMKOB. U3MeHeHNs B YHCIIEHHOCTH NONYIALHE KPOJHKOB H JINC OMH-
ChIBalOT ciieaylomme aubdepeHunanbHble YPaBHCHHS:

R’ = A*R — B*R#*R — C*R=*F,
F’ = —D*F + E*R*F.

3mech R —koymiecTBO KpoimkoB, F— konmuectBo mnc, a A, B, C, D un
E — BenuMHbI, 3aBUCAIIINE OT OCOOEHHOCTeH OKpYXKaIoLIEH cpenbl.
B xauecTBe IpuMepa PAacCMOTPHM TaKHe YPaBHEHHA:

R’ 0.04%R — 0.00005*R*R — 0.002*R=*F,
F’ —0.03*F + 0.0002*R=*F.

Ecnu 6b1 He GBUIO JIHC, TO MHCIIERHOCTb KPOJIMKOB YCTAHOBHIACH OKOJIO
3HavyeHdsn 800. IIpu Hamwunu mMoOGOro KOJMHYECTBA JIMC KPOJIHKOB CTAHET 3a-
BenoMo Menblie yeM 800. Eciu Ob1 KponmkoB He ObIJIO BOBCE, TO JIMCHI
Bckope Obl BeIMepau. TIpousowino Ob1 3TO He cpa3y, Tak Kak, oOpecd4eHHBbIE
Ha FONIOOHYIO CMEPTh, OHH CTaNM OBl MOENATh ArOALI M APYTHE IUIOOMI.
Tporpamma KPOJIMKH n JIUCbI nemouncTpHpyeT, 4TO MPOHCXOMHUT
C KpOJIHKaMH H JIHCaMM OT Mecslla K Mecsuy. BeeouTe cHagajia mo KOMaHAe
INPUT mncxoanbie KOJIMUESCTBA KPOJIMKOB H Jinc. BaM mpenocrasiseTcs BO3-
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MOXHOCTb BLIGOpa: mOJIyuaTh Ha 3KpaHe MO0 uHCNCHHBle 3HaYeHHs, mubo
rpadmaeckoe n3oOpaxenwe. IlpH rpadrueckoM BhIBOAE Ha 3KpaHE MOAB/A-
€TCA TOYKa *, COOTBETCTBYIOIAs ONPENCTIEHHbIM KOJIHIECTBAM KDOJIHKOB H
muc. Tlo ropusonTans et cOOTBETCTBYET 3Hauemme R/20, T. e. onHa ABaX-
mATas MHCNA KPOJIMKOB, a 10 BepTHKamd — F/2, T, ¢. NOJIOBHEHA YHCIECHHO-
cth mHc. 'padmueckoe u300paskenHe NaeT COApaNb, 4TO CBHACTENBLCTBYET O
NMONEPEMEHHOM BO3DacTaHMH MW YObIBAHMH HYHCJIEHHOCTH KDOJIAKOB H JIHC
(cM. rpadmk).

35}
30
25
20}
Aucw
15
10
sl
0 I | | 1 1 il I
0 S0 100 150 200 250 300 350
Kponuku
1@ REM 0303030 34 36 36 9 2 2K
20 REM * *
20 REM * KPOMKW W JUCH *
40 REM * *
5@ REM PPt T Tess T2 222
6@ REM
70 REM

100 REM JAALAALLARZALAZALLLLL AL RS HASATDHAA YCTAHCERA LSRR TLLLLLLRALLALLALLLY,
110 LET CS=CHR=(147) = REM KOR QYUCTRY 3INFAHA

120 LET FX=22 : REM KOMMMECTBO TOYEK MO COF.

130 LET PY=23 : REM KOAMMECTEOD TOMEK TG BEFT.

140 LET A=0.064

150 LET B=0.0000% ITonpobylite monoxuth B = 0 ®
1460 LET C=0,002 MOCMOTPHTE, YTO H3 ITOr0 BBIAA-
170 LET D=0.03 er. U3MennATe Takke 3HaYeHHA A,

186 LET E=0.0007 C,DHE.
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190
200
210
220
230
249
250
260
270
280
299
300
31e
320
330
3490
350
360
370
380
370
400
410
420
430
449
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FRINT CS= : REM DMMCTYTh 3KPAH

FRINT “  KPOMMKW W JMCH”

PRINT

FRINT "CKOAbKO KFOAMKGE;

:z’;% R BBenuTe 4HCICHHOCTL KPOJIHMKOB H
PRINT “CKOALKD AMC”; e,
INFUT £

FRINT

PRINT

FRINT "EAPWAHTH: *

PRINT

PRINT “1. YWCHEHHbWA BHECH”
FRINT

FRINT “2. BFEMEHHbIN

PRINT “FFAOUYECKWA BIEO]”
FRINT

FRINT 3. ROCTOAHHbN"

FRINT “TPAGHYECKWH EWEOR”
PRINT

FRINT “KAKOW RAFUAHT”
INFUT

LET T=INT(T)

IF TC(1 OR T)>3 THEN GOTD 40¢
PRINT

IF T:1 THEN GOTO 610

Hmeerca TpH BO3MOXHOCTH.

500 REM ZUAAKLKLAATALLALALLLLLY, BAFWART A JUASLLLLLLSLLESLSLL L LALL LS LA,
510 FRINT "KFOAMKW  JWCH”

520 FRINT Ha 3xpan BbiBOAATCE WHCHEHHOCTH
530 FOR I=1 TD 20- KPOJIMKOB H JIHC IO NpOINECTBHH 20
540 PRINT INT(R);TAB(10) INT(F) MecALes. po

550 GOSUR 9190

560 NEXT 1

570 GOTO 84@

800 REM ZALELASRRLLLISLISLAL Y. BAFRAHTI 2 W 3 LAAALALLLSLL AL S LALLLALLS,
610 FRINT CS#; : REM OYUCTUTL 3KFAH

620 FOKE 34879,170 : REM" HBETHOE W3OBFAXEHME

630 PRINT " KFORMKW ¥ JMCH" CTpoHTCA rpadMK 3aBHCHMOCTH
440 FOR I=1 TO 500 rpad
- - MEXOY HHCICHHOCTAMHA JIMC H KpO-
450 LET V=INT(F/2)

NHKOB 3a Nepron 500 Mecsnes.

660 IF VYPY-2 THEN LET V=FY-2
670 IF V(=0 THEN LET V=¢
680 LET U=INT(R/20)

690
700
710
720
730
740
800
810
820
830
B840
850
840
870
880

IF UXPX-1 THEN LET U=FX-1

IF U(=0 THEN LET U=0@

GOSUB 1010 : REM FLOT U,V

GOSUB 910 JTONONHHTENbHELIE 3aMEYaHRA CM. B
IF T=2 THEN GOSUR 1110 NPHJTOXKEHHH.

NEXT I

REW LALLALALLLLLLLLLLLLLLLL AL TORTOFUTD? LAALLS LSS S SSSLLLLLLSSLL IS,

GET Gx = REM LET Gu=INKEY=

IF 6=="" THEN GOTO 810 Tloka BBl He HaXMeTe OOHY H3 KJa-
FRINT CS= : REM OYWCTWTE 3KFAH BHILI, AECIIER’ HE W3MEHHTCH.
FRINT “ TIOBTOPWTBE? Y WM N~

GET G s REM LET Gx=INKEY=

IF Ge(>"Y" AND Bx{)"N" THEN GOTD 850
IF Gx="Y" THEN GOTO 190

END : REM STOF
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716 LET R=(1+A-ExXR-CxF)#F Beianciierne R u F nposommTes Meromom Jitne-
920 LET F=(1-[HE*R)%*F pa — Koum
930 RETURN *

1000 REW /X LALLAALAAAL ALY TOCTFOERUE TOCRERCTROM FOKE XYXAALXALILLALLYY

1010 POKE 8164+(FEEK(44) )=18)%3584+U-22%Y, 42

1020 RETURN Ecmm rpadbmk crponTcs mocpeactsoM POKE, ykaxure cooT-
BETCTBYIONIAE 3HAYCHHS,

1100 REM 4X:H%A%%A4% 44, OTMEHA TOCTPOEHMA NMOCPERCTEOM FOKE JUXLXZAAALLALL

1110 POKE 8164+(FEEK{(44))=18)%3584+~20%V,32

1120 RETURN
KFOMKU W AUCH
CKOAbKO KPOAVKOB? 340 .
CKOMKO AMC? 35

BAPWAHTbL:

1. HUCAEHHBA ELIBOX

2. BPEMEHHb®
FPAOUSECKUN EHEOR

3. NOCTOAHHLA
FPASMNECKUY BHEOR

KAKOW BAPUAHT= 1

KPOJMKY JNCH
340 35
324 36
le8 37
292 38
277 39

263 40
248 41
235 41
222 42
209 42
198 43
186 43
176 43

166 44
156 44
148 44
139 43
132 43
125 43
118 43
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KPOAUKKA 41 AMCH
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Bupyc. Bocnosb30BaBIIMCE OTIOCIBHLIMA HACAMH H3 PacCy)XICHHH O
KpOJIMKaX ® JIHCAX, MOXXHO MOCTPOMTHL OOHY HHTepecHylo urpy. Urpa sra
OTHIONb HE NMPETEHAYET Ha NMOJHOE OTPAXKEHHME OeiCTBHTEIILHOCTH.

B urpe BUPYC npeanonaraercs, YTo B CTpaHy 3aHeceH (BO3MOXHO,
BHE3eMHBIMH IHBHJIM3ALHAMH) HOBBI BHpYC, H NajiaTa noiHa GoJbHBIX, 3a-
PaXeHHBIX BHpYcOM. IToxm Bo3aelicTBHEM BHpyca 34OPOBBIE KIETKH Mepe-
poXIOaloTcs B BOCHPOM3BOAAT ceGe moaoOHbix. IMom BO3meficTBHEM TpaHC-
bopMHPOBaHHBIX KJIETOK MEPEPOKOAIOTCA APYrHe 3AOPOBbIC KJIETKH. Y TH-
Keno CONbHBIX MALHEHTOB PAa3sBHBAIOTCH YXACAIOUIHE CHMIITOMBI, He TMOA-
NaloHINecss OMHCAHHIO. BOJNLHBIE BCKOpe MOrHbaroT mpH pe3koM yMeHblile-
HUH JCHKOLMTOB.

H300peTeH HOBRIM npenapaT, HO HET BPEMEHH IJIA NPOBEOEHHA BCEro
KOMIIEKCca HeOOXOAMMBIX HCMBLITAHWHA. DTOT mpenapaT HHTOTOKCHYEH, T. €.
OH pa3pyllaeT He TOJILKO TpaHCHOpMHPOBAHHBIE KIETKH, HO M 340POBLIE.
OxcnepHMeHTalbHO OBLIO moka3aHo, 410 Gonee 600 Mr mpemaparta, HaKoII-
JICHHOr'O B OpraHH3Me, cMepTelbHb ans Gonsroro. Kpome Toro, mpemapat
BBIBOOMTCA H3 OpPraHM3Ma HNOBOJILHO MelsieHHO. Yepe3 uac mociie mpHeMa
BBIBOOATCA TONLKO 83% nexapcTea.

ConepxaHHe JIEHKOUHMTOB B KPOBM BallldX NMAlHEHTOB Y)K€ CHH3UJIOCH
noutu a0 ypoBHa 7000. Ecim ono omycturces mmxke 1500, mammenT ymper.
Y1066 MOMOYbP BaM, KOMNBIOTEP KaXKIObIA 4ac BLINAET CBEOCHHA O JIEHKO-
HHTO3¢ H KONHYECTBE TPAHCHOPMHPOBAHHBIX KieTOK. Kakawiit wac Goim-
HBIM MOJXHO [IaBaTh HEKOTOpYIO O3y JiekapcTBa. Ho moMuuTe, 4TO HO3a,
npepbuaromwas 600 mr, ans GonbHOro cMmeprenbHa. He 3aGeiBafiTe u o
CBOIICTBE Mpenapara HaKaIJIMBAaThLCA B OpraHM3Me.

C nauMeHTOM HEOXHAAHHO MOXET NPOM3OHTH aHadHIaKTHIECKHIA
LIOK (a/anepruvyeckas peakyus Ha MpenapaTt), ¢ MCHOBEHHBIM CMePTeNbHBEIM
HCXOAOM.
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Bama uenp—coacTH JKM3HL Kak MOXHO OOJbILIEMY KOJIHYECTBY
monein.

B nporpamme BUPVYC ucnonb3yiorcs Takue auddepeHunambHble ypas-
HEHMA: !

X’ 0.01%X — 0.000001*X*X — 0.0001xX*Y — 0.0005*X*D,
Y’ = —0.005%Y — 0.0000001*Y*Y + 0.00001%*X*Y —

— 0.001*Y*D.

3necb X o00603HavaeT KONMYECTBO 3AODOBBIX KJETOK, Y — KOJIHYECTBO
TpaHchoOpMHPOBaHHBLIX KNIeTOK ¥ D — coniepkanue mpenapara B Tejle 60ib-
HOro. B xauecTBe 3/IeMEHTAPDHOTO MHTEPBAJIAa BPEMEHH B3AT OTPE30K B
12 Mun. D10 o3HauaeT, YTO B TEUCHHE Yaca YPABHEHWs HCMOJNB3YIOTCA 5
pa3. ITo npomecTBuy xaxaplx 12 MHH coaepXaHHe B OPraHU3Me Mpenapara
D ymenbinaercd nmocpeAacTBoM YyMHOXeHud Ha 0.7. TakuM oGpa3om, mo mpo-
LIECTBHH 4Yaca B OpraHM3Me €lle ocTtaeTcd 0koo 17% mnpenapara, H 3TO KO-
JIMYECTBO NPOAOJKAET OKa3bIBaTh BO3ACHCTBME HA KJIETKH.

10 REM fET 2T T
20 REM * *
3@ REM * BMFYC %
40 REM * *
5@ REM NI KW
6@ REM

79 REM

100 REM ZAAAALALALRAAARLALL L HAYARDHAR YCTAHORKA JIXAMAAALLL L CARLLLALL AL LN
11@ LET C5==CHR»(147) : REM KOA OYUCTKY DKFAHA

120 LET B»=CHR=(31) : REM MOAYEOW

130 LET {28) 1 REM KFPACHbH

140 LET HR=(156) 1 REM GUOAETORMA

150 LET Go : REM 3EAEHbIM

160 LET Cx=CHR=(15%) = REM BUPOIOHMM

170 LET Y»=CHR¥(158) : REM XEATbIA

Ecnn Ha pamefl MalllHHE €CTh LiBETHOE M300pakeHHe, HCOONL3YATE COOTBETCTBYIOLUNE
KOABbI; B MPOTHBHOM cayuae yaanute B$, RS u 1. n.

180 FRINT CS» = RENM OMMCTWIbL 3KFahk

190 FRINT Rns” BUFYC”

209 PRINT

210 FRINT Es+"Y BAC 10 TAUMEHTOR”

220 FRINT

230 FRINT E=+" PERDHEHAGEAH "PE"AE&T,"

240 FRINT Bo+” WO HE BOACE 609 i 3neck BKpaTue H3NAraloTCs MpapHia.
25@ FRINT

260 FRINT Re+"NFW REWKOUMTO3E”

270 PRINT k=4 HWXE 15@¢”

280 PRINT Ra+ TAUMEHT YHWUPAET”

229 FRINT

300 FRINT Gu+" CTACUTE KAK HOXHD”

310 FRINT Gsi+” BORbUE - XEMAEM FCHEXA"

12-159
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320
330
340
350
360
370
180
390
400
410
420
430
440
450
460
470
480
500
510
520
530
540
550
560
600
610
620
700
710
720
730
740
750
769
77¢
780
790
800
310
820
830
849
859
660
870
gge

870
900
710
920
730
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PRINT
FRINT Ys=+" MTOBb HAYATH, HARMMTE Y"
GET He : REM LET H=x=INKEY=
IF H®()7Y" THEN GOTO 340
LET FATIENT=0
LET T=%,1 : REM EFEMA R YACAX
LET Te="A.M."
LET N=@ : REM CNACEHHME TANVEHTH
REM LA ALLLLS LG LLLS SRS LIL S AAART AALLLIALSLREALRLLRLLLLLLLLL LA R LA L,
FRINT CS= 3 RECM OMWCTWTE 3KPAH
LET PATIENT=FATIENT +1
FRINT BEo+ HAUUEHT “;FATIENT
FRINT
LET X=490¢+INT(RND{(1)%200; : REM JAEMKONUTOI
LET Y=100+INT(RNII(1)%20) : REM TFAHCOOFPHWFOEAHIINE KAETKY
LET =@ : REM NFETAFAT
LET F=RND(1)
REM LUSKALLRLLLALLLLLALALEAEL LS BACTIIER st
PRINT Ra+” AEVIKOUMTO3" ;X
PRINT
PRINT Me+"TPAHCO.KPETOK"3Y
PRINT
PRINT Cx+” % * % % % % »x~
FRINT
REM AZCALLZALELLLAHAY TPOREPKA HA OKCHYAHUE 20 XYL L L AL RLS
IF X<152¢ THEN GOTO 1219
IF Y=0 rHEN GOTO 1310
RELZLLRERLLL CANET LALLLANLLS KL L CLAAS I LKL R LLLY 5,
PRINT Bb+ BPEHH. TP INT(TH+I-17#INT(T 12)) 5 Te
PRINT

SETLLRRLLLLLLALSSAL LAY,

PRINT Go+"KOAMYECTEQ PEMAFATA?” Mmeercs 8 wancos 13 100, ro y na-
INPUT @ nueHTa Oyner anmepraveckas peax-
FRINY mua. Ecnu xemaere, MoxeTe H3Me-
LET D=[+Q HHTb 3Ty uadpy B cTpoke 770.

IF 1)@ AND F{@.9R THEN GOTD 1010

IF 60d THEN GOTO 1110

FOR [=1 1O §

LET X=X%(1.01-0.0001%(0.01%X+Y +5xI))

LET Y=Y*#(3.975-0.8¢1%(2.01%(3.¢1¥Y-X)+])}
LET D=0.7xD

NEXT 1

IF Y{@ THEN LET Y=0

LET X=INT(X)

LET Y=INT(Y+0.3)

LET Y=T+1
LET Tu="P.H.

IF 2%INT(T-24)=INT(T/12} THEN LET Te-"A.M. "
LET T1=INT(T-24%INT(T/24))

IF T1=23 THEN LET Tx=="TORHOYL"

IF Ti1=11 THEN LET Tx="TIOAAEHL"

GOTO S1e

1000 REM AAAALAALZALLALLA AL AHAOUAAKTUYECKWR WOK HX AR LN L L LALL G LA LA LS,
1810 FRINT R=+"Y BABETO TAUUEHTA™

1020 PRINT R+ AHAGUAAKTHYECKMA BIOK™

1030 PRINT

104¢ GOTO 1210

1109

SIS YINAN Y

X HEFFAO?MPOBhA VERLIRY KT RS ILY ZLLLRLISAIT,

1110 PRINT R§+ RBAll RAUUEHT TIORYYUA™
1120 FRINT Rs=+"BMHCOKYD RO3Y NMFENAPATA”
1130 FRINT
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1200 REM XAXXLLLLLLLALZAALLY TAUMEHT OKOHSANTA KUY0 iy sy
121@ FRINT Re+"BAR NAUMEHT TOMKO 4TO”

1229 FRINT Re+” CROHYANCA™

1230 FRINT

1249 GOTO 1410

1300 REM ZZXZNALLAAAARLLEAELLY TAUMERT TIACER LLYL7LAA0 L7y gy iy gy
1310 FRIN1 Gx+"  BCE E MOFARKE”

1329 PRINT

1330 PRINT Gx+"RAB NAUKEHT RACEM”

1340 FRINT

1350 LET N=N+1

1400 .
1410 FRINT Yo+ % % # % % % %7

1420 PRINT

1430 IF PATIENT)>? THEN GOTC iS10

1440 FRINT Cx+"RAA CAERYDUWETD PARMEHTA”

1450 PRINT Cs=+” HAXMUTE v

1460 GET Hx : REM LET Hu=INKEYs

1470 IF He()”Y" THEN GOTO 1460

1480 GOTO 410

1500 REM ALALLSRLLLARLLRLALLAAAA TOBTORATR D St U s s LA L
1510 PRINT B+ W3 1@ NMAUWEHTOE

1520 FRINT B=+" BW CHACAM™:N

153@ FRINT Bx+" 34 “;INT(T-9); “HACOB”

1540 FRINT

1550 FPRINT Gx+” NMOBTOFUTED Y WK N"+Be

1560 GET H® : REM LET H=a=INKEY=

1570 IF H=(TY” AND HEO™N" THEN GOTO 1560

1580 IF Hx="Y" THEN GOTO 18e

B nporpamme BUPYC 3ByxoBbie addexThl He npeaycMotpensl. Tpu xenauuy MOXe-
TE HX BBECTH.

BUFYC
Y BAC 10 TANMEHTOB

FPEROMEHRORAH TPENARPAT,
HO HE BONEE 400 NI

PY AEVKOUATOSE
HUXE 1500
NANMEHT YMUPAET

CACUTE KAK MOXHO
BOAGHE - XERAEM YCTIEX2

HTOBH HAYATHL, HAXMMTE Y

12+
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BAHUEHT 1
JEVKOUMTO3 7025 )
TRAHCO.KRETOK 118

* X X X X X ¥

BFEMA: 10 A.NM.

KOMYECTBO TIFENAPATA?
7 600

JERKONUTO3 2761

TPAHCO . KRETOK 17
X %X K X ¥ ¥ X

* * % ¥ X

BPEMA: 11 P.M.

KOMMECTBO HPERAFATA?
7 8o

JEAKOUM 03 1179

* % X X X X ¥

TPAHCS .KAETOK 2
BAR WAUMEHT TOALKO MTC
CKOHMANCA

* %X ¥ %X x * X
RAA CAENYOWECO TALKEHTA
HAXMATE ¥
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* K K X X ¥ »
BFEMA: 5 F.H.

KDJMYECTED NHERAPATA?
? 200

RERKOUMTO3 1407
TFAHCO .KAETOK &
L 2K 2 TR T 2 A
ECE & NOFAIKE

BAUW BAUMEHT CHACEH

* * X X X ¥ ¥

ARA CAERYDUETD NAUMEHTA
HASMWTE Y

EFEMA: 4 F.M.

KOMYECTED MPETAFATA
? 209

JERKOUNTOR 1445

TPAHCG .KRETOK @

* ox X X O B B
BCE B NOFARKE

BAll TAUWERT CRACEH

% % % X % % #

U3 1@ TANYEHTIE
Bt CRACAW ¢
3A 391 YAC

MOBTOFWTL? v WK N
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INpunoxenne

HoBpi#t 005MK Ballleif mporpaMMal

3aMeuaHuA MO M3MEHEHHIO IIpOrpaMM

Lle/b HACTOSILEro MPHIOKEHHA — IOMO4b BaM B cllydae He0OXoauMO-
CTH KOe-UTO nepenenaTh B mporpaMmax. Bce mporpaMMbl B KHHIe COCTaBlIe-
Hpl TaKHM 00pa3oM, YTO HX JIEFKO MPHCIIOCOOMTH K BallieMy NMEPCOHAIILHO-
My KOMIIBIOTEDY.

TIpakTHUecKHe BOMpOCHI. BBeauTe MpPOrpaMMy C KIaBHATYphbl, obpa-
mas BHHMaHHe Ha koMMeHTapud (REM); B npouecce BBoAa Aenaiite mobbie
ovueBHAHbIe u3MeHeHus. MupopMauHIio OTHOCHTENILHO T€X RJIM MHBIX H3Me-
HEHHil, KOTOpbIe MOTYT NMOHANOOHMTLCA, BBl HaliieTe Oajee B MPHIIOKEHHH.
Ilpx BBOZE NporpaMMsbl C KIABHATyphl, OyabTe BHHMaTeIbHBI; 0c0B0oe BHH-
Manne ofpalnaliTe Ha 3amAThie ¥ TOUKH C 3anaTol, ukcmo 1 u Oyksy I, u,
HakoHell, uucno 0 u 6ykBy O.

ITocne TOro xak mporpamMma ppedeHa, 6110 611 Gnaropa3syMHo coxpa-
HuTh (SAVE) ee Ha mcaxuii ciyyait. [locne 3Toro monpoOyiite ee BbInmoj-
HuTh (RUN). Ecnu ona Gyzmer paboTaTh HeNpaBHILHO, CHaYaia MPOBepbTE,
BepHO JM Bbl ee Habpanmu. 3aTteM yOeamTech, YTO Bce HeoOXoouMble u3MeHe-
Hus BHeceHbl. IIporpaMMbl B KuMre ObUIM TIHATENBHO OTTECTHPOBAHBI, TaK
49TO HOJDKHBI PaboTaTh HOPMAJILHO.

HaxoHnen, npuaaiiTe nporpaMme BHEIINHH JIOCK, HCTIOJNIL3YS BCE HMEIO-
IIHeCs HAa BallleM KOMILIOTEpPEe LUBETOBbIE H 3BYKOBBIE CPEICTBA.

Kommentapun (REM). B nporpaMMsl BKTIOY€HO OOCTATOYHOE KOJIM-
4eCTBO KOMMeHTapueB. Ilpn HeoOxomuMocTH MMH MOXHO Gnaronomyyso
npenebpeub. B OTHeNbHBIX CITy4asx (HanNpHMeEpP, HA HEKOTOPBIX MRKPO-
KoMnbloTepax Sinclair), KOMMeHTapHH, Cleqyioiye 3a OnepaTopPOM, HYKHO
yoamuTh. B HEKOTOPBIX KOMMEHTAPHAX MPHBOAATCA BO3MOXHBIE BapHAHThI
IS Pa3MYHBIX TPAHCIATOPOB ¢ Belicnka.

PRINT CS$. Ouenpr wacto BcTpewaromiasicis komanma. Ee Ha3Haue-
HHE — OYMCTHTDh 3KpaH M NepedBHHYTh KYPCOD B MCXOOHOE MOJIOXKEHHE — (B
BepXHH NeBbIH Yron 3KpaHa).

Ha MHOrHX mnepcOHANIbHBLIX KOMIBIOTEpPAX HCIONBb3YyeTCd KOMaHIa
CLS, Ha Opyrux BaM NpHIETCA HCNOJIL3OBATh €llié KaKOMW-TO MOAXOALLIMIA
Kod. Hampumep, Ha KOMITbIOTEpax Commodore — 3T0 LET
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CS$=CHR$(147), X0Ts BO3MOXHE! H ApYrae BapHaHTHI. Uit psana MallidH
npaswibHOi 6yner koManaa CHR$(12). 3o, HanpAMeEp, MAKPOKOMIIBIOTE-
pei BBC, Nascom II u UK 101, XO0Ts Ha mepBBIX JBYX MOXKHO HCIOJIL30BaTh
u CLS. Komanna CHR$(12) na mMammuax ¢upMet Research Machines oun-
IIAET 3KpaH, HO CABHraeT KypcOp B JIEBHIif HMDKHMI yron. B Gonee cospe-
MEHHBIX Mome/iX HenoibiyeTcs komanga CHR$(31) mns ouucTke 3KpaHa #
mepeMelLieHHsi Kypcopa B JIeBBI BEpXHHIt yroi.

Ha HekOTOpBIX MHKPOKOMILIOTEpPAX 3KpaH OUHIIAETCS MpH MOMOLLH
matepbl asTopeructpa CHR$(27), 3a koTopoit cneayeT apyraa imtepa. Tak,
Ha MammnHax Apple 3o CS$=CHR$(27)+ CHR$(64), XOTs OMMCTHTB 3KPaH
MOXHO H koMarmoit HOME. Ha xoMmmeloTepax Sirius 1 # Victor 9000 uc-
none3syetcs CS$=CHRS$(27)+ CHR$(69).

3arnauanTe B Balie PYKOBOACTBO — H3 HETO BbI Y3HaeTe, KAKOH HMEHHO
KOMaHIOl HY)XHO OYHILATHL 3KpaH.

PRINT HMS$. 9Ta xOMaHIa HCTIONb3YETCH OJiA NePeMELCHHA Kypcopa
B €T0 HCXOLNHOE MOJIOXKeHHe (JIeBblil BEpXHMIA YroJi), 3KpaH MpH 3TOM He OYH-
HIAeTCA.

Ecnu MMeeTcs Takas BO3MOXHOCTb, Hcnosbayiite PRINT AT 0,0.
TO OOMYCTHMO, HAIPHMED, HA MHKPOKOMIMBIOTepax Sinclair. B npoTusHoM
ciydae Hano BBIACHHTB, Kako#i xom CHRS$ Bam noaxomur. Hampumep, s
xoMmbrorepax Commodore —3to CHR$(19), x0T BO3MOXHBI BapHAHTHI.
Ha mammne Atom —310 $30, Torma xak ans TRS 80 nmonolineT xomanaa
CHR$(28). Ha nmocnegunx Mozaesix KoMmbioTepoB Research Machines uc-
nonb3yeTca CHR$(29). Ha xkoMabioTeépax Apple HCXOOHOE TONIOXKEHHE YCTa-
HaBnuBaeTcs Komanaoit VTAB 1:HTAB 1.

Ha HeKOTOpBIX MaIlMHAX HCXOAHOE IOJIOXKEHHE HOCTHraeTCsi MpH Mo-
Moy nutepbl apropeructpa CHR$(27), 3a koTopoit cneayer apyras nuTe-
pa. Tak, nmanpumep, Ha Sirius 1 u Victor 900 BRI MOXXeTe HCNOJIL3OBATh
HMS$ =CHR$(27)+ CHR$(72).

HnBepcroe m3obpaxenne. MHorga mcnoipsyercs obpaTHOe, WM HH-
BepcHOe mM300paXkeHne OYyKB HA 3KpaHe. DTO CPEACTBO He camMoe HeoOxomm-
MOe, HO OHO BCe-TakH YJIY4IIaeT OTHeNIbHBIE MPOrpaMMBlL.

Ha MHOrMX NepCOHAJIbHBIX KOMIBIOTEPAX HMEETCs KOMaHaa, KoTopas
BKJIIOYaeT HWIM BBHIKIIOYaeT oOpaTHoe wu3oOpaxkendne. Hanpmmep, Ha
xoMmbioTepax Commodore s BKIIOYEHHA HMCNONB3YETCs KOMaHaa
CHR$(18), a mns spikmoueHus — CHR$(146). Ha HeKOTOpBIX MauIHHAX
npumMeHsieTcs aBroperncTp —Jymrepa CHR$(27), 3a xotopoil cneayeT mpy-
ras JHTepa. B kxommbrotepe Apple ucnomb3yiorcs cnosa INVERSE n
NORMAL cOOTBeTCTBEHHO ISl BRJIIOYECHHS H BHIKJIIOYEHHsE 0OpaTHOrO H30-
6paxenus. Ha manmne ZX81 mapxku Sinclair o6paTnoe n3obpaxenne nomy-
yaeTcs mobasnenmeM 128 x xoay nutephi. TakuMm obpazom, CHR$(38) maer
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A, toraga xak CHR$(166) naer uuBepcHoe A. Ha xommploTepax Spectrum
ana  nomydeHus obpaTHoro mM300pakeHHs HCIOMB3YeTCA KOMaHAA
CHR$(20)+ CHR$(1), a nns ee oTMenst — komanaa CHR$(20)+ CHR$(0).

GET G$ : REM LET G$=INKEYS$. Dta xoMaHAa HCIIOJb3yeTcA A
NONYydeHUs ONHONMTEPHOM LEMOYKH, MpHUeM 3dech He TpebyeTca HaxaTus
xnasuii RETURM, NEWLINE uwiu ENTER. Eciu Ha K/1aBHaType HET Ha-
OpaHHBIX AHTEp, TO MOJYYHTCA MYCTas LEmOUYKa.

IlycTh, HampuMep, UMeeTCA TaKasA NporpamMma:

510 GET G$ : REM LET G$=INKEY$

520 IF G$="Z” THEN LET TH=TH-1
530 IF G$="C” THEN LET TH=TH+1

540 IF G$="B"” THEN LET A=A-1
550 IF G$="M” THEN LET A=A+1

B cTpoke 510 mMbl He X0THM, uT06BI MpOrpaMMa XKaajaa, koraa OydeT Haxa-
Ta Kakas-HuOynp knasuina. UHade roBops, Mbl XOTHM, 9TOOB mporpaMma
rnponulia Aajblle, HA CIACAYIOLUYIO CTPOKY, €C/IH HHKAaKafd KJIAaBHILIA HE Ha-

xXara.
B HEKOTOPBIX NEPCOHANILHBLIX KOMHBLIOTEPAX 3TO K€ NOCTHraeTcs C IMo-

MOILBIO OJHOH H3 CleAYIOIIHX KOMaH/:

GET G$ (xpome Mammu Apple)
LET G$=INKEY$

LET G$=GET$(0)

LET G$=INKEY$(0)

LET G$=INPUT$(1)

Ha HexOoTOpHIX MalHHAX ObIBaeT HYXHO 3abnmaroppeMeHHO OOBABHTHL
G$=""; cBepbTeCh C BAIIAM PYKOBOIACTBOM.

Ecnu HE OZHO# M3 Nepednc/IeHHBIX KOMaHd B BaileM KOMMbIOTEpE HET
HJIM HH ONHA U3 HHX He JaeT HY)XHOro pe3yibTaTa, Bocnoib3yfitech PEEK
unn USR. Hanpumep, komanga PEEK (—16384) — 128 Ha Apple maet
xon ASCII, coOTBeTCTBYIOIHN HAXATOM KjIaBHIlle, TaK 4YTO MOXHO 3anH-
caTpb cliemyloniee:

LET G$=CHRS (PEEK(— 16384)-128)

TNocne ucnomb3osanus G$ cnenyer nomecTuth koManay POKE —

16368,0 ana ouncTru Gydepa.
TpoBepbTe MO BalIEMy PYKOBOACTBY , KaKOW HMEHHO KOMaHIOH cie-
OyeT BOCMOJIb30BAThCA.
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HHoraa B mporpaMmax BCTpeHalOTCA TAKHE [IBe CTPOKH:
540 GET G$ : REM LET G$=INKEY$
550 IF G$ ¢ >”Y”AND G$( )”"N"THEN GOTO 540

2TO 03HAUaeT, UTO UPOrpPaMMa OO0ANHA KAATH, NOKAa KIaBHIIA He
Oynet Haxata. Ha HEKOTOpBIX KOMIBIOTEPAX 3TH IOBe CTPOKH B Cliyyae He-
00X0AMMOCTH MOXHO 00bemuuuTh B oany. Tak, Ha Mammue Tandy TRS 80
MOXHO HCHOB30BATH MPOCTO

540 G$=INSTR$(1)

KoMaupna GET G$ ua Apple cooTBeTCTBYET OXHMOAHKIO, NMOKA KIABM-
ma He Oymer HaxaTa, TaKk 4TO BMECTO IOBYX CTPOK HOCTATO4YHO OFHOM:

540 GET G$

CBepbTech IO BallieMY PYKOBOINCTBY OTHOCHTEJIBHO HMEIOIIUXCA BO3-
MOXHOCTCIA.

INPUT. DTta xoMaHOa mo3BoJiseT BBOOUTH B KOMINBIOTED AAHHLIE He-
MOCPENCTBEHHO ¢ KNaBHaTypbl. [IporpaMMa OCTaHOBHTCA, HameyaTaB, Kak
TpaBUJIO, 3HAaK BONPOCA HAa IKpaHe, MOAOXKIET, MOKA 4EJOBeK He Habeper
JIaHHBIE ¥ HEe HaXMeT Kakyio-HuOynp w3 xnasuii RETURN, NEWLINE u
ENTER. OTBeT 00BI9HO MOABJIAETCA Ha 3KpaHe. MHoraa (kak, Hampumep,
Ha MHKPOKOMIBbIOTepax Sinclair) oTeeT Hcue3aeT ¢ 3KpaHa Mocje TOro, Kak
Obumn Haxatel kiaBuiiH NEWLINE nnn ENTER. B Takux cnyuasx mocine
kaxno#t komangbl INPUT cnenpyer mpocto no6apuTh euie OOHY CTPOKY,
yroObl meuatath (PRINT) TO 3Hauenme, xoropoe BBoaurca. Ilpenmono-
KHM, B Ballell MpOrpaMMe HMEKOTCA TaKHE CTPOKH:

150 PRINT "TYPE IN NUMBER”;
160 INPUT X
170 IF X>0 THEN GOTO 600
Ecnu 3HayeHHe X He OCTaeTcsd Ha IKpaHe, HYXKHO MPOCTO n00aBUTH CTPOKY

165 PRINT X

Ha MHOrHX Mapkax NepcOHAIbHbIX KOMIbIOTepOoB B kOMauae INPUT
HCTIOJIb3YEeTCA MpUriameHne. B mpuMepe, mpHBeAeHHOM BbIllie, 3TO MO3BO-
JINET 3aMEHHTb CTPOKH 150 u 160 onHo#t cTpOKOH

150 INPUT “TYPE IN NUMBER";X

DTOT NpHEM [103BOJIAET COKPATHTb HEKOTOPBIC NPOrpaMMbl.
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RND(1). Konctpykuuss RND(1) ucnomb3yercs ans o0o3HaYeHHA CITy-
4affHOrO YHCMa, 3aKmoyYeHHOro Mexxay O m 1. Ha HEKOTOPBIX KOMIIbIOTEpaX
HCIoNb3yeTcs mpocTo ‘RND —B TakoMm cilydae CICAYeT NPOBECTH COOT-
BETCTBYIOIIHEC H3MCHCHHA.

Y1066l NONYYHTH cIYYaliHOE YHCIIO,. 3aKMIOYEeHHOe MeXay A u B,
HY)XHO HCIONb30BaTh BBIPAKEHHE

A + (B — A)*RND(l)
Ha HEKOTODPBIX KOMIILIOTEPAX BMCCTO HEro HCMOJMB3YETCA CICAylOoLIee:
A + RNDB — A)

Ha psge maumua no koMadge RND(1) reHepHpyeTcsi (PHRCHPOBaHHAs
TOCNeNOBaTeNLHOCTL CIyvaftHpIx unces. B takux cimyuaax RND(1) mapo 3a-
MenuTh Ha RND(X), rae X — ciyuaiiHo BHIGpaHHOE LENOE YHCIO.

CaepbTech MO BallleMy PYKOBOACTBY, KaK BaM HAIO MOCTYNAaTh, €CIIH
Bbl XOTHTE MOJYYaTh CliyyalHple uMcia.

DIM. B nporpaMMmax Bceraa Hy)XHO yKa3bIBaTh pa3sMep MaccuBa. Ha
MHOTHX KOMITBIOTEPAX 3TO HEOOA3aTENILHO, eCiIH pa3Mep pased 10 M MeHb-
mwe. KpoMe Toro, ons ykasanus pasMepa KaKIOro MacCHBa HCIONB3YETCA
oTmeNMbHAs cTpoka. YacTo Bce komamnbl DIM MOXHO pa3MecTHTb Ha ofi-
Holt ctpoke. Ecnu moctynHel 06a BapHaHTa, TO TakHe, HANMPHMED, CTPOKH

110 DIM A(7)
130 DIM B$(20)
140 DIM C(15)

MOJKHO 3aMEHHTDb CIEAYIOLIEH:
110 DIM A(7),B$(20),C(15)

CeepbTech 1Mo BalieMY PYKOBOACTBY, KaK BaM cJiEAyeT MOCTYHaTh.

PLOT U,V. UMes neno c KOMIBbIOTEPOM, Ha KOTOPOM IpenycMoTpe-
Ha komauna PLOT, cneayeT mOMHHTh O TOM, 4TO HCXOOHOR TOYKO#H CYHTa-
eTcs JieBbIii HHKHHMA yron 3kpaHa. Ecnu Ha BallleM KOMIIBIOTEDE B KadecTBe
HCXoOHOM TOYKH OepeTcs BepXHAA JieBasi, TO H300pakenue MOXET OKa3aTh-
c MepeBepHYTHIM, €CliM BbI He cHeNlaeTe COOTBETCTBYIOIIHMX H3MEHEHMH.
Hanpuamep, BMecto PLOT U,V wano mucars PLOT U, SY-V.

KonxareHauus uenodex. NIl KOHKATCHALUMM LEIOYEK HCIONb3YyeTCs
3Hak +. Ha HEKOTOPBIX MHKPOKOMIIbIOTEPAX — ITO 3alsATas MM 3HAK TOY-
Ka ¢ 3anaroi. CeepbTech N0 BallleMy DYKOBOACTBY, KaK HY)KHO IOCTYNaTh;
B ciiydae HeOGXOmMMOCTH chenafiTe HEOOXOIMMBIE M3IMEHCHHA.
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IMonuenouxu uemoyex. CrneayeT u3iGeraThr HCNOJNL3OBaHHA TAKOH olle-
pamun. OHa BecbMa HecTaHAApTHA WA BelicHka.

ITpo6enni 1. B Tpancnatope ¢ Beficuka ¢upmel Microsoft nocne uncna
Beeraa noGapiiAeTca mpoben. TT0NOKHTeNbLHOMY YHCITY NPEALIECTBYET NpO-
Gen, oTpHaTeILHOMY — 3HaK MHHYC. B HekoTOpHIX BepcHsx BeficHka (Ha-
upaMep, B Befichke nns Mammnst Sinclair) nono6Hoe He NpeaycMOTpEHO.

B nporpaMMax HacTosilell KHHTH 00bIyHO NpeAnoiaracTcd, YTO YHCia
G6ynyT neuaTaThcd, Kak B Microsoft BASIC. Ecsm B Ballieif MalllHHe HCNOJIb-
3yeTca OpYTas pasHOBHAHOCTH Belicaka, To HyxHO 106aBnaTh nmpobenbl no-
cne H (wm) nepen ukcnoM. Hanpemep, THNHYHBIA B MOJOOHBIX CiTydasx
cTpokoit Oyner -

140 PRINT "THE VALUE IS *;V

‘Yrobbl OHa cTana yno6ounTaeMoil, ee ClleAyeT NPEACTABATh B TaKOM
BHJIE:

140 PRINT "THE VALUE IS *;V

HHoraa cnenyiommit 3a wmcioM mpoben, npeaycMoTpeHHBI# Micro-
soft BASIC, HaM Tonbko MemaeT. UTo6bl H3bexkaTs 3TOro, HafoO NMpeEBpa-
THTB uucno B uenodky (STR) u 3aTeM ee HanmewataTh. Hanpumep,

420 PRINT STR$(X);
HEHorna monycTHMO 3aMEHHTb TaKyl0 CTPOKY Clienylouleit:

- 420 PRINT X;

Tlo3KCnepUMEHTHPYATE CAMOCTOATENLHO W HaluTe HyXHBIA Bapu-

IpoGenst 2. B pane Bepcuii BeifcHka gomyckaeTca OTCyTcTBHE Mpobe-
noB B cTpoke. HanpHMep, BMECTO CTPOKH

750 IF G$="Y” THEN GOTO 180
Yy Bac MOXeT ObITH
750 IFG$="Y* THENGOTO180-
Monb3yiace TakHM cnocoOoM, crapaliTech Bce-TaKH COXpaHHTH NpPoGernbi

TaM, rae 3To WJiss BaC BaAXHO.

LET. B GombmnHcTBe KOMNbIOTepoB koMaHaa LET Heobsa3atenmbHa
(3a HcWIOYeHHEM MHKpoKoMIIbIoTepoB Sinclair). B Hammx mporpamMmax
LET Bceroa ncnonb3osanack. Ecia cnoso LET neo6A3aTelbHO, BBl MOXKETe
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TP JKeJIaHHH ero omycTHTh. Hanmpumep, cnemyiomue OBe CTPOKH
690 LET A=0
700 IF B<0 THEN LET A=1

MOXHO 3aMCHHTbH TaKHMH:
690 A=0
700 IF B<0 THEN A=1

IF...THEN GOTO. Cnoso GOTO, crosmee 3a komannoi IF...THEN,
Ha 6OJIBIIMHCTBE MepCOHAILHBIX KOMIBIOTEPOB HeoOA3aTeNnbHO. Ecnu xoTH-
Te, MOXeTe ero onycTuTh. Hampumep, cTpoky

310 IF G$=""THEN GOTO 300

MOJXHO 3aMEHHTH Ha

310 IF G$="" THEN 300

Ha HeXOTOpBIX KOMIBIOTEPAX, HAMpOTHB, MOXHO ygaymTh THEN u
octaBuTh GOTO (ecTh THIBI KOMIBKOTEPOB, HA KOTOPBIX 3TO HaAo AeJIaTh
o6s3atenbho). Tak, B HaleM NpHMeEpPe HCXOIHYIO CTPOKY MOXKHO (B HEKOTO-
DBIX CJIyYasiXx — HY)KHO) 3aMEHHMTD CJIeAYIOIeH:

310 IF G$="" GOTO 300

IMo3kcnepuMEeHTHPYHTE CaMOCTOATENILHO M CBEPbTECh MO PYKOBOACTBY, KaK
BaM MOXXHO HJTH HYXKHO TOCTYNATh.

I'pynnosble KOMaHABl. B HEKOTOPHIX MallMHAX OOMYCKAeTCd HMETh Ha
OOHOH CTPOKE HECKONBKO KOMAHA, OTACJICHHBIX APYr OT ApYyra ABOCTOUHEM.
Bce mporpammbl B 3Toff KHMre Hanmucanbl 0e3 WCHOJIL30BAaHHA TPYNNOBBIX
KoMana. Uckmouenne npeactapisior KomMenTapun (REM), KoTopbie #HOT-
Ja BKJIKOYA/HICh B KaueCcTBEe BTOPOH KOMaHObl Ha OAHON CTpoKe. ITH KOM-
MEHTapun MoXXHO Oe3 ylllep6a ynansaTh 3 mporpamMm. MHOTrHe mporpamMmsl
MOXHO COKPaTHTh H, BO3MOJXKHO, YIYYIIMTh, HCIIOJIb3YS I'PYNIOBbIE KOMaH-
nul. Hampumep, cnemyroide CTPOKH

720 LET A=0

730 LET B=0.002

740 LET X=0.1

750 IF Y<0 THEN LET Z=0
760 IF Y <0 THEN GOTO 910
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MOXHO YXaTb [I0 IBYX CTpPOK:
720 LET A=0:LET B=0.002:LET X=0.1
750 IF Y<0 THEN LET Z=0:GOTO 910

IF...THEN.. . ELSE. Takas xoMaHI2 H€ HCMOJb30Basach HH B OIHOM
M3 nporpaMM KHuru. Ecim Ha BallleM KOMIBIOTEPE 3TO BO3MOXHO, BOC-
MOJNB3YHTECh ITHM NPHEMOM, UYTOOBI COKDAaTHTH OINHY — IBE CTPOKH. Tak,
HanpuMmep, IBe CTPOKH

680 1IF K<0 THEN GOTO 210
690 GOTO 310

MOXXHO 3aMEHHTBb BCEro OmHON:
680 IF K<0 THEN GOTO 210 ELSE GOTO 310

Kpanpatusle ¥ kpyrible ckoOku. CKkoOOKH NpPHCYTCTBYIOT BO BCeX
dynkmuax. Ha manmuax Sinclair ckoOku HeoOsi3aTenbHpl ANA  (QYHKIHHN
TAB, VAL, SIN. Ha Takux MammHax CKOOKH NpH XeNaHuH MOXHO OMy-
CTHTh, HO OYABTE OCTOPOXHBI — HHOTAA OHH HEOOXOMHMBI.

NEXT I. Ha HeKOTOPBIX KOMNBIOTEPAX BaM HE HY)XHO CHemMUIHPO-
BaTh nmepeMeHHyl nociie NEXT, kak B NEXT 1. ITporpamma, B KOTOpOii
nepeMeHHbIE He CNEHHQHIMPYIOTCSA, BBIMOJHAETCA OBICTpee,  HHOrOa 3HauH-
TeNnbHO ObICTpee.

CxatHe nporpamM. IIporpaMMel B 3TOll KHHre HamMCaHbl TaK, YTO
OHHM MOYTH rOTOBBl A paboThl HAa BalEM IEPCOHAILHOM KOMIIBIOTEDE.
TIOHATHO, YTO OHM HE TaK «OMPATHBI» H «KOPOTKM», KaK ecnu Obi OHM
MPEAHA3HAYAIIMCh WA KAKOro-TO KOHKPETHOTO KOMIBIOTEDA.

MHOTrHe H3 COBETOB, BBICKA3aHHBIX B 3TOMH IjlaBe, roasiTcad U A Ba-
uero koMnelotepa. Clienys UM, MOXHO COKPAaTHTh, @ BO3MOXKHO, H YIyu-
IWIHTh HEMAIO W3 MpPeACTAaBJICHHBIX B KHHre mporpamm. Bbr yGemutech, uTo
mobyi0 mporpaMMy MOXHO COKPaTHTh Ha YETBEPTb, 2 BO3MOXHO, HAXeE
BIBOE.

TlepenuchiBas OPOrpaMMbl H BHOCA B HUX 4TO-HHOYAL OT cebs, BbI MO-
JIy4HTE JONOHMTEILHYIO 103y pa3BJicdeHHil.

JlononuuTenpHble 3aMeyaHus oTHocHTennHOo VIC20, Panm mporpamm
NPEANOAracT UCMOMb30BaHue rpaduaeckuX yCTpOHCTB ¢ BHICOKOM pa3pemia-
romedl cnoco6HocThIO. [N HMX HEOOXOAMMO YBEJIHUHTH NMAMATh MalIHHBI
Ha 3K u Oonee.
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ITpeoocmepexcenue. Ecim bl no6asute k namsatu 8K u 6onee, T0o 06-
JIaCTHIO BBICOKOTO paspellicHus Gymer obnacTh, rie MalllMHA OPEANOJIAraeT
XpaauTh cBoit Beiicuk. CnenosaTenbHO, HYXHO MepeMecTUTh obnacTh beii-
CHKa, HCMOJIb3yA yka3aTenb 44, Takum obpa3om, mpexiae yeMm HaObpaTp winu
sarpy3uts (LOAD) oany u3 3THX nmporpamMm, HaGepute cienmyronee:

POKE 44,32:POKE 8192,0:NEW

IMpoBepbTE, NMpaBWILHO N BH Habpaim W Haxmure Knasumry RETURN.
Ecna BBl yXe Habpamu mnporpammy Oe3 3Tolt KOMaHOBI, 3aNOMHHTE ee
(SAVE), BBeauTe NMpHBEeIEHHYIO BhIIIE KOMaHAY H 3aTeM 3arpysute (LOAD)
nporpamMmy.

Haxkosell, eciid M0 Kakoi#-To MpHYHHE OOHA U3 mporpamMm c obnactero
BBICOKOTO pa3pelleHdA OCTAaHOBUTCA MAE-TO NMOcepednHe: BLIYHCNCHHI, BBl HE
YBHAIHTE HHYEro, KpoMe mojHoi GeccMbicnuipl. B TakoMm ciyuae ¢nedyet
onHoBpeMeHHO HaxaThb knasunm RUN STOP u RESTORE.
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3Ta KHUra Hayy4uT Bac He-
KOTOPbLIM  NONE3HbLIM  Beuam
Kak B WH(oOpMaTuUKe, TaK U B
matematuke. OHa cTaHeT AnA
Bac HeucyepnaemsiM UCTOYHK-
KOM upaen. 3HaHWA, KOTOpble
Bbl nNpuobpeteTte, MNO3BONAT
BaM CaMOCTOATENbHO nucaTthb
v bonee cnoXHble NPoOrpaMmsl,
YeMm MOMEWEeHHbIE B KHUre.




