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AHAPEKW TNETPOBUYY EPUWOBY

nocsfAwaem

BBEAEHME

Ha nepevtii 832150 KameETCR, YTO pee-
NGMEHTEUUR TEOPUECKO20 MbIUIEHUR AI06bIMU
npasuAGMU UAU NPUHUUNBGMU ~ CKopee npe-
narcreyer, YeM NOMOZQET 3TOMY npoueccy, HO
Ha npaxTuxe 310 eoece He maK, Hucyunauwna
MullaeHus Mobuausyer a00xHogeHUe, @ He no-
Oaenser ezo.

I'.Fn322

B ogHom W3 cBOMx BbicTynnexuin BaneHTud KaTtaes ckazan, 4to Hawe
o0U\ECTBO OYeHb HyXAaeTCA B TNOAMHHO MHTEANUreHTHbIX paboTHUKax.
CopepxaHue UHTENIUreHTHOCTH CO BPEeMEHeM MEHAEeTCA, W roToMy coBsep-
LWEHHO CRpaBeaNnBa MbiClb O TOM, YTO MHTEUIMFEHTHOCTL 3aBTPaWHEro AHA
HeMbiCNUMa 663 YMEHWA MCNoNb3oBaTh HOBElHWHe WHHOPMAUUOHHbIE Tex-
HOROrMKM BO BCeX cdepax HaweHh AeATENbHOCTH, BKAKYAA M "3anoBegHuie
30HBI” 4ENOBEYECKOro pasyMa u 4yBcTB. Bce MeHblue 0CTaeTCA CTOPOH XKU3HK
yenoseKa W obuecTsa, rge HOBMHKM MHBOOPMATUKW HE TNpUBOAMIM Bbl K
OULYTUMON ONTUMN3ALMM NPOLECCOB TPYAA U TBOPYECTBA.,

EcTecTBeHHO NpeanonoxuTb, 4TO GOMNLWKHCTBO BLINYCKHMKOB COBpE-
MEHHOW WwKonbl BYAET UMETh AeN0 C HOBbIMW MH(POPMAUMOHHLIMMU TEXHONO~
rUAMKM, "HenoHumaHue HayyHOW OCHOBbI TaKOW TEexXHonorMum He OCTaBAAET
HUKaKnX HafileXa Ha To, YTO 4YenoBeK GyaeT TBOPYECKHM OTHOCUTLCA K cBoel
paboTe, He rOBOPA YXy O TOM, 4TO TaKoe “MHhopmauuoHHoe HesexecTBO”
He NO3BOMMT MNPaBUALHO OPMEHTUPOBATLCA B COUKY/ALTYPHbIX ABAEHUAX
coBpemenHoro mupa” [4].

o3nTHBHGH xapaKTepuCTUKONW HacTOAWEro BpeMeHn ABNAETCA TOT dakT,
4TO UHhOpMaTHKa nepectana 6bITb CBOEMO PoAa 3K30THKOK Ha HUBE HAPOZHOIO
o6pasosaHuA. Cnopbl 0 HEOGXOAUMOCTM NGO O HEHYXHOCTH €8 M3YyyeHWUR
CMeHuna nenoBsan, POAYKTYBHAA AUCKYCCMA  COAEPXaHWW HOBOro y4yeBHoro
npeameta, MeToAMKe ero npenosaBaHWA, CO3AaHMM HeobXxoauMbixX neagaro-
THYeCKNx CPEeACTB.

ABTOpbl KHUTM yGexaeHbl, yTo vHGOPMATUKA KaK y4yebHuid npeamet
MMEET CcBOE cheuudiuueckoe nNpeaHasHayeHue B npouecce (OPMUPOBaAHHMA
Syaywero WHTenNureHTHoro pabotHMka. OHa 3HauuTeNbHo Gonbwe, yem
Apyrue yyebHbie nNpegMeTbl, HaueneHa Ha BOCNnTaHWe AUCUMNIUHWPOBAHHOrO
MbiwneHna, 3Ta [UCUMNAMHWUPOBAHHOCTL HOCUT B OCHOBHOM CHCTEMHbIH
XapakTep u NOTOMY Hu B KOEW mMepe He NPenATCTBYeT, a, HanpoTus, cnocob-
CTBYET pa3sBUTH0 TBOPYECKUX KOMNOHEHTOB AEATENBHOCTM  YYaUMXCA.
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YMeHUe Mcnonb30BaTh KOMMNbIOTEP ANA pEEHMA NPaKkTUYECKUX 3ajady —
TaKUM JOMKEH 6biTb KOHEYHbIA PEe3ynbTaT WU3YYEHWA Kypca WMHOOPMATUKK B
_CpeaHeii WwKkone, ITo YMEHUE ROMKHO OCHOBbIBATLCA HAa MNYG0KOM NOHUMaHWM
CYTH NpOoUEcCOoB MHPOPMAUMOHHOrO MOAENUPOBAHWA peanbHbiXx 06bLEKTOB C
noMotLbio KomnbioTepa. "KomnbioTepbl He BbIpabaThiBaoT IHEPrU0 U HE BapAT
cTtanb. OHM UMET AEN0 C MHhOpMauuen, 3HaHMAMU. MMo3TOMY OHM YyHMBED-
canbHbl” [35]. Mpu BHUMATENbHOM, B3rnAge uefloyka "06bEKT - MojeNb -
anroputM = nporpaMma - pesynbTaT’ NPOCNEXWBAETCA NPaKTUYECKU BO
BCEX BMAAX AEATENbHOCTH, CBA3aHHbIX C WHGOPMATMKOW. ABTOPb! AAHHOM
KHUMM NOAAEPXKMBAKT TOYKY 3PEHMA, 4TO MOAENNPOBAHUE CTAHOBUTCA Ceivac
He3aMEHUMbIM MUHCTPYMEHTOM HOBOIrO MbIWAEHUA, “UHXENNEKTYanbHbIM
AApOM” MHGOPMATUKN. IMEHHO 3Ta TOYKA 3pEHUA onpejenuna cofep)xaHue
KHUMM — pAA peanbHbix, MPaKTUYECKU MHTEPECHbIX ANA WKONLHOrO BO3pacTa
3ajay Kak 6asa AnA M3y4YeHUA OCHOBHbIX NMPUEMOB MHGHOPMAUMOHHOrO Mopge-
nUpQBaHUA C NPUMEHEHMEM KOMNbLITEepa.

B cBA3W C Takum NOAXOAOM INABHOW LENbI0 ABNANACH 3a4a4a 06CYXAEHNA
¥ pa3paboTKu BO3MOXHbIX anropuTMOB, MOAENMPYIOLUMUX BblIGpPaHHbIE 0GLEKTHI.
Mpepnonaraetca, 4TO 4YMTaTeNb KHUMM 3HAKOM C OCHOBHbIMM_ _MNOHATUAMMU
MH(HOPMATUKU ¥ OCHOBHBIMM KOHCTPYKUMAMM XOTA Gbl OAHOrO anropuTMu-
Yyeckoro A3bika. HO Hafo OTMETUTb, YTo ANA 3anucu pasnabaTbiBaembix
anropuTMOB B KHUME UCMONb3YETCA HE KOHKPETHbI anrOpUTMUYECKHUIA A3bIK,
a yao60o4yuTaembl NCEBROKOA, MAKCUMANbHO NPUGNMIXEHHbIW K anroputMu-
weckoMy A3biky [lackanb M, cneposaTenbHo, K anrOpUTMMUYECKON HoTauuu
A.N. EpwoBa. BbipaHHbIA NceBaoOKOA 6yAeT NOHATEH ¥ TOMY, KTO Maso 3HaKOM
C 3TON 06NACTbIO 3HAHUA.

ABTOpbl CTPEMMIINCL NPEXpAe BCEro BbINYKNO O0TpPasuTb CTPYKTypy
anroputma - mopenu ob6beKTa - U YyeTKD onpeaennTo NyTb paspaboTku
anroputMa - MeToja nocnegoBaTtensHoW aeTtanusauuu. UMeHHo OH cnoco6eT-
ByeT (hOPMMPOBaHMI0 Y Y4aLEr0CA HABbIKOB CUCTEMHOIO MbIWAEHUA = YMEHUA
BUAETbL 06LEKT MOAENUPOBAHUA B CYWECTBEHHBIX 4epTax, Kak 6bl “C BbICOTb!
nTuyberoc nonera”, abcTparupyAach Ha nepBbix 3Tanax ero pas3paboTku oT
4YaCTHOCTEN U UHOr ga BaXkHbix HIDAHCOB, NOCTENEHHo onyckaAch (a dunocodsl
rOBOPAT - NOAHMMAACH) RO WX AETanusauuu, BO3MOXKHO, M OYeHb CNOXHOW.

CthopmMynupoBaHHbIi NOAX0A NO3BOAAET NOCTaBUTL M [IOCTUYL onpeje-
NEHHyio NeparorMyeckyo ueflb - chopmMuMpoBaTh Yy y4yaleroca YCTaHOBKY Ha
peweHue cNoXHOM 3a4a4u M TEM CaMblM 3aCTaBUTb paboTaTb HA YPOBHE ero
MaKCUManbHbiXx WHTENNEKTyafibHblx BO3MOXHOCTEA. OnbiT aBTOPOB (B pas-
SINYHBIX AYAUTOPUAX: YYAWMXCA CPEAHUX LWKOA, CTYyAEHTOB, chywatenen
KYpCOB MOBbLIWEHNA KBanugukauuu) MNOATBEPXKAAET, 4TOo B 3TOM Ccliyyae
MHOrOYMCAIEHHbIE W FPOMO3AKME 3afayn YCBOEHWA cnpeaeneHHbix paspenos
NpeAMETHOr0 3HaHWA NEPEHOCATCA Ha YpOBEHb eCTECTBEHHOro (He3ameTHOro
¥ NPOYHOro) YCBOEHWA B NPOUECCE PEeleHMA OCHOBHOW 60MblUOW 3ajaayn.
Hanpumep, 6e3 Tpyaa yCBauBawTCA [AOCTATOMHO CNOXHbIE MOMEHTbI, CBA-
3aHHbIE C BbIGOPOM PA3NUYHBIX LMKIMYECKUX KOHCTPYKUMA B 32BUCUMMOCTH
0T Buaa W xapakTepa Mopgenu, M cnocobbl Ux NPaBuibHOr0 OGOPMIEHUA.
To e camoe MOXHO CKa3aTb U 06 OpraHM3auumM anropuTMOB B BUAE NPOLEAYP
N YHKUNHA.

H. BupT, asTop wWHpoko pacnpocTpaHeHHoro Asbika Mackafb, B 0AHOA M3
CBOMx pabor (7] cka3an: "CosfaetcA BNEYaTNEHUE, YTO MOXHO MOCTPOUTH
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uenbld Kypc NporpamMMupoBaHuA, BbIGMpPaA MNpuUMEpbl TONLKO M3 3ajay cop-
TMPOBKKM”, 3Ta MbiCNb Tem 6onee 6yaeT cnpaBeanuBoW, €ciu BbIGpaTh B
KayecTBe NPUMEPOB PAR MHTEpPEeCHbIX 3aAay N0 NOCTPOEHHI0 MHHOPMALMOHHbIX
Moaenen peanbHbix 06LEKTOB. [loCTAaTOYHO MoAo6paTh UX Takum 06pasom,
4yTO6bl OHM OTPaXanu BCE OCHOBHBIE KOHUENUuW, Npasuna, NOHATUA, 3aKOHbI
npeamMeTa WHpOpMaTUKN. '

ABTOpbI KHUMK HE cTaBuiu Nepea Co6oi UeNb peumTb NOAOGHYI0 3apady
8 UeNoM. Ho AyMaeTcA, 4To Npu KenaHun U COOTBETCTBYIOWEN METOAUYECKON
05paboTKe NPeACTABNEHHbLIE B KHWMe 3a4a4¥ MOryT chocO6CTBOBATL OCBE-
WEeHMI0 MHOrMX pasfenoB HasBaHHOro Npeamera (OCHOBHbIE TUMbI JaHHBIX,
OCHOBHble AEeACTBUA C HUMM, CNOCOBLI Pa3paboTKU M 3anUCH anropuTMOB Ha
KOHKPETHbIX anropuTMUYECKUX A3bIKaxX). '

PaboTa ¢ apudmeTnyeckumu gaHHbIMK, BAXHOCTL NpeABapuTeNbHOro
MaTeMaTUYecKoro aHanusa BbiGpaHHOW Mogenn o6bekTa HarfAfpHO npepj-
cTasneHbl B 3apavyax "Myxu, cnoHbl ¥ uyucna” u "KpoccHambep”. PasHoo6-
pasHble anropuTmbl 06paboTKM CHMBONLHOW MHGOPMauMK yuTaTeNb HaipeT
8 3afjayax, CBA3aHHbIX C WW(POBKOA TekcToB ("TapabGapckaa rpamota” w
"Komnblotep anA BunbAma JlerpaHa”). B 3apaye “Pacnucanue ypokos”
AOCTaTO4YHO NOAPOGHO NMPeACcTaBfieH NOrUyeckWui TUM aaHHbIX ¥ onepauun c
A3HHbiMKM 3TOro TuNa. B 3ajavax "Yraga#h cnoso” # “ApudmeTuka AnA
Manbiwen” yutateNb NO3HAKOMUTCA C COCTaBAEHNEM AMANOroBLIX NPOrpaMm,
o6pabaTbiBaloix Kak CUMBONbHYIO, TaK U yucAeHHylo uHpopmaumio. Wnupokui
Habop 3afaHui M ynpaxkHeHMi NO COCTABAEHMIO anropuTMOB ANA 06paboTKu
WHGhOpMaumy, 3afaHHOl B BUAE MaccHBOB (Tabnuu) aaHMbiX, NpEeACTaBieH B
3agavax "ABTOCTOAHKA” M "XuT-napag”. HakoHeu, 3agayu “Cnoptnovo” #
“ManeHbKaA 3anUCHaA KHMXKA” [aloT BO3MOXHOCTb Ha MHTEPECHOM mare-
pHane No3HaKOMMTLCA C 60Mee CAOXKHLIMU CTPYKTYpaMu AaHHbIX = MHOXECT+
BaMM M 3anucAMM - U cnocobamu paboTbl C HUMMU.

Cnegyer TaKkXe oTMETUTb, YTO BHECEHME B NpeacTasieHHble anropuTMbl
W NporpamMmbl 3NEMEHTOB rpaduKi, UBEeTa, 3ByKa cpenaer ux ewe 6onee
WHTEpEeCHbIMU ¥ GyaeT cNocoGCTBOBATL JOCTHXKEHWI0 NOCTABNEHHOH Uuenu -
CMEWEHNI0 AMAAKTUYECKUX aKUEHTOB B 06yYeHWM Ha 3a4auu BbICOKOrO YPOBHA
CNOXHOCTH.

B cneusanbHoOM npuUnoXXeHyu B KHUre NpPeACcTaBfieHbl WUPOKO MCNOSb-
3yémble aBTopaMu B yye6HOM MpoLEecCe AUCTbl OMOPHbIX CUrHanoB, ABAAIO-
UMECA OfHUM M3 METOAUYECKUX MPUEMOB OpraHW3aLUMOHHO-METOANYECKON
cuctembl B.®. UWaranosa. OnbIT paboTel C HUMKU PN U3yyeHuu Kypca uHdop-
MaTuKK Nokasan, yTo Hanbonblni IGGEKT gaeT ux NpUMeHeHue ANA opraHu-
33UMN yyebHbIX 3aHATUMN, CBA3aHHLIX C 0606U\EHHEM W3yyaeMoro Marepuana,
€ro TeopeTuyeckum ocsoeHwem. 3fecb CKasbiBaeTcA cneuuduka MHpopma-
THKK Kak NpegmeTa C BLICOKMM MPOLEHTOM 3NeMeHTa CHCTEMHOCTH B ero
copepxaHun. Kpatkue NOACHEHWA K meTopuke paboTbl C MCTaMu uyuTaTens
HaigeT B ykasaHHOM NpunoxeHuu, a Takxe B [39, 47].

Ham ocTtaeTrcA KpaTtko onucaTb WMCMONb3yeMblii B KHUFEe MCeBAOKOA
AnA 3anucu paspabaTtbiBaeMblx anroputmoB. flpexpe uyem capenate 3To,
ChelyeT nopYepKHyTb, 4yTO Hawei uenbio He O6biNo0 CcobRogeHne CTPorux
CUHTAKCHUYECKMX MpaBuil KaKOro-TO ONpegeneHHoro Asbika. MakcumanbHaA
NOHATHOCTL 3anvcH anropUTMa Ha nebom atane ero paspaboTku — BOT NOAXOA,
B3ATLIA 3@ OCHOBY. HO BCe e Heo6XOAMMO CKa3aTb, YTO aBTOPbl ABMAIOTCA
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CTOPOHHWMKAMM WUCTIONb30BAHMA ANA OGyyeHus DCHOBAM WHOpMaTukn (B8 To#
YacT¥, 4TO CBA3aAHA C NPOrpaMMUpOBaHWEM) aNrOPUTMWMECKOro A3bIKA
Mackanb. Moyt pna scex 33jau B KHure NpueegeHbl o6pa3upt NacKanp-
nporpamMm AnA pa3paboTaHHbIX anropuTMOB, a2 B UEOM pAge Chyyaes cama
pa3paboTKa ugeT cpasy B OPMEHTALUM Ha 3TOT A3uik (Hanpumep, B 3ajavax
"ManeHbKana 3anNMcHaR KHWXKA” n "CnopTnoTo”).
Ana 3anucu paspabatbiBaemMbix aAropuTMOB UCMONL3YETCA CheAyiowan
obwan topma:
anr MMA anroputma GOMbWWMK NATUHCKUMK GyKBaMu
OnucaH1A NepemMeHHbIX, UCNONb3yemblx B anropurme.
Hayano 4nropurma
fipeafokensnr an~oputMa, HanucanHble B fpou3BoNuLHOR dopme.
ECnu B OQHON CTPOKE WX HECKONBKO, OMW DA3ACARIOTCH IHAKOM
MoxHO NucaTb Ha PYyCCKOM A3LiKe,
OnepaTop NPUCBaHBAHUA DEKOMEHAYETCA NHcaTh, Kak B A3bike
Mackany, ¢ “CNONL3gBaHMEM 3HaKa :=.
Onepayop fpoBEPKM YCMOBWA 3BMUCHIBAETCA B  ABYX BHAax
~ NORHCM:

npoBepKa: ycnosue

JA: peitcteua npu "LA” (B Npou3BONbLHON (Hopme)
HET: pencTena npn "HET” (B8 npousBOnbHoOi  (opme)

KOHelY ApOBepKu

= COKpaWEHHOMI

npoBepKa: ycnosue
OA: pedictsua npu "JA” (8 NpOM3BONLHOI (hOpMe)

KOHey NpoBepK#

I

OnepaTopb! UWKNa 3aNUCHIBAIOTCA TOXKE B ABYX BHaAx
~ fepebld, B KOTOPOM Nepexod K crepyioweMy aHayernmo I (napa-
METpa WMKNA) MPONCXOANT aBTOMATUYECKH:

UAKN N0 | OT Hau. 3HAy., RO KOH. 3HAu.
JlencTeuA Tena uukna (8 NPON3BONBHON (opme).

KoHely umuKna no 1|

L]

MapameTp upkia MOXET, eCTECTBEHHO, UMETb APYroe UMA. 3HaueHue
wara M3mMEeHeHuA napameTpa paBHo ).
~ BTODO#:

UMK NOKa yCnoeue

AlehcTBuA Tena uuKna B NPOUIBONLHONR (HOPME.

Mepexoa K cnepylwemy 3HaveHuUio yCnoaua
6 KOHel UMKAa noka
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KoHeL, anroputma MMA,
KoHe & v =

Ota (opma xapaxkTepHa AfA Clly4yaA OCHOBHbIX, a He BCMOMOraTelbHbiX
anropuTMOB. B CBA3M ¢ 3TUM CesyeT caenaTth ABa  3aMeyaHuA,

1.B anropuTme NPUCYTCTBYeT pasgen ONUCaHWA BeNuuuH (gaHHbIX),
¥crnonb3yemsix ANA obpaboTKu M nonyweHuA pesynsTata, B oTAMume oOT
anropuTMUYECKOR FoTaumum A.N. EpwoBa Mol HE BLIRENAEM 8 33NKUCKH anropuTma
apryMeHTbl M pesynbTaTbl, ¥ NOTOMy B pa3spabartbiBaemsix anropuTMax
AOMXKHBI GbITh, MPH HEO6XQAMMOCTH, KOHCTPYKUMM BBOAA WCXOAHBIX AAHHBIX
(BBGA) 1 BuiBOAa pE3YNbTata (BbIBOA, NEYATD).

2, OdopmMneHpne BcnomMoraTeNbHbiX anropuTMOB NPOW3BOGUTCA B COOT-
BETCTBUM C-anropuTMuueckoi Hotauuei A.MN. Epowosa.

Mbi npegnaraeM 4uTateno OTHOCMTBCA K npegctasBfieHHoMy cnocoby
OUCPMNEHUA alrOPUTMOB B AyxXe BPEMEHU = MIOpanUCTAYECKH, NOMHA, 4TO
"renseiMM AOCTOMHCTBOM anropuTma ABNAETCA NOTeHuManbHan KomnakTt-
HOCTb DACCYXAEHWNA, Ha KOTOPbIX MOXKET OCHOBBIBATLCA HALLE NPOHUKHOBEHME
B £ro cywHocTs” [15], a Takxke To, 4TO "HaxoXxpeHne rnybuHHOK NPOCTOThI B
3aNyTaHHOM K/ly6Ke CyuHOCTed ~ 3aTo M eCTb TBOPYECTBO B fpOrpammunpo-
BaHuu” [28].

CBOM OT3biBbl, 3aMEYaHuA, NOXKENaHWA N0 COAEPKaHWIO KHUrW MPOCHM
HanpaBnATb No agpecy. 634055, Tomck, a/a 2211,



Ecnu 861 MOwere pewurs 3a0auy, 31C —
YNpAXHEHUe; 8 TNPOTUBHOM CAyuae 310 —
npobnema.

P. Beaaman

APUOMETUKA [ANTA MATNDBIWEA

g )

2+3=?

Yua Opyeux, TaKME YHUULLCA,

H.B.I'c20as

- J

B Baweii wkone pa6otaeT UM CKOPO HAyHET paboTaTk KOMNBIOTEPHbIHA
BUCNAgiHHBIR KNnacc. Vi Bbl cTpemMuTech NonacTb TyAa: KTO NOyYMTbCA NpOrpam-
MWUPCBaTh, KTO Nourpats. Ho 370 crapuwiue pebaTa, A Kak xe 6biTb manblwam ?
Nm TOXE XOUYETCR MOCMOTPETE HOBYW, TaKyw MHTepecHyw ”aymawmuiyio”
TexHUKY ¥ N03aHUMATLCA Ha Hel. JlasaiTe COCTaBAM ANA HUX NPOrpaMmy,
OJHOBPEMEHHO W UHTEPECHYI, W NoNe3Hyw. fieTh MoBAT urpaTb - 3HAYMUT,
B NporpamMme AOSIKHbI GbITh INEMeHTBI MIpbl U IoMopa. [leTH BOMKHBI YYUTLCA ~
nycTb NpPOrpaMma MM B 3TOM NOMOXeET.

Noctasum cebe 3AAYY — HanucaTb Nporpammy, KoTopas NpoBepReT
3HaHMA MO apudMeTHKe Yy LWKONMbHUKOB MAafWKX KNaccoB, Takas KOHTPOAW-
pywouias nporpamMma 6yaeT ¥ GONbLIOA NOMOWHULEA YYMTENbHMUE MAAALIMX
KN1accoB, Befb He HyxHO 6ygev npoBepATL TeTpagw, IBM cama moxer
BLICTABUTL OuEHKy. O6LIYHO NPK peleHWu Takux 3agay CHavana cosjaeTcA
cueHapuii KOHTpONLHOro ypoka, JTO elie He anropuTm, HO Kak Obl nepsble
NOAXOAbl K HEMY, OGLACHUTL 3HaYeHWe CUBHAPMA OYeHb MPOCTO: Mbl AOSIKHb
3HaTb, Ha KaKkrhe AeRCTBMA HACTpauBaTh MallKHy, a TO, Kak GyayT peasiM3oBaHs!
3TH gefcTBur, 0TOGPasUTCA B anropuTMe.

JlonycTiM, ™Mbl NPKHAAKM CReAyloWMA NNaH cueHapua:

1) npuseTcTBue 3BM: 3HAKOMCTBO C YYEHHKOM;

2) kpaTtKoe O0OBAGCHEeHUEe BO3MOXHKOCTEH MNporpamMmbl;

3) npeghoxeHie yYyeHUKy BuIGpaTh OAHO M3 YeTbipex apugMeTUyeckux
ASACTBUA, B KCTOPOM OH XCYeT ceGA MpOBEpuUTL;

4) NpepROXEHKE yyeHuKy BbiGpaTb CROXKFOCTL Npumepas (uucna ac 10,
o 1000 w 1.0
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5) ne4aTb HECKONbKUX NPUMEPOB C 0XUAAHMEM BBOAA OTBETA YYEHUKOM;
6) BulCTABNEHUE OUEHKU.

PA3PABEOTKA ANITOPUTMA

O6waA cxema anroputma [ofiKHa COOTBETCTBOBATHL NflaHy CUEHapuA:
anr ARIFM
T onucanua
Hayano anropurma
BolBOJl: npuseTCTBME, NpUrnaleHne K 3HaKOMCTBY
BBOA: uma nnu damunur yyeHuka
BbIBOA: 4to ymeeT genavb nporpamma ARIFM
BbIBOA: npurnawenne k BuiGopy gedcTBuA
3aflaHue QewcCTBUA
BbIBOJ: npurnawenne Kk BLIGOPY CROXHOCTH NPUMEPOB
3aflaHne CROXHOCTH
urxn o I ot 1 go (konmuectso npumepos)
I-é npumep
oTseT K I-my npumepy
KoHey uukna no |
BLIBOJ: oueHka, npouaHue
KoHel anroputma ARIFM.

Mo Hanuunio pedicTsui BBOJA u BLIBOJ ormeuaem, yto nporpamma
Gyner cogepxatb OSWHPHLIA AMANOr, KOTOPbIA JOMKEH BbiTh APYXKECTBEHHBIM,
He3aTAHYTbIM, HO B TO XE BPEMA KOCTATOYHO NOAPOGHLIM U CoAepXaTeNbHbIM,
LorosopvMCR cpasy, YTo Ha 3Tane pa3paboTku anropuTMa obCyKaaTs ¢passi,
KoTopble 6yper neuaTaTh 3BM, Mbl HE CTaHEM, yKaxem b UX CMbICH.
B KoHeyHoM BapuaHTe nporpammbi ARIFM ucNonb3yeTcA opHa W3 (opMm
Auanora, Bam MOMET NMOHpaBUTBLCA Apyrad topma. He 6ygem B 3aTom cebA
orpaHnMyuBaTh,

Mpucrynaem Kk  AETASM3AUUWN  oTaenbHbix AedCTBMH  anroputma.

"3apanue aeicTBMA”. 3gech fonKHa 6biTh NPEACTaBNEHA BO3MOXHOCTD
BBCJA MHAOOPMAUMK (FOCTATOMHO OJHOrO CMMBONA, HanpumMep, NepBoi GyKabl
Ha3saHuA pelicTBuA: C — crnoxedue, [l — genelue ¥ T.n.), N0 KoTopoid IBM
3aTem fypeT c034aBaTh NpUMEpbl Ha pa3Hble apUpMeTHYecKne AeHCTBHA,
Takum o06pasoMm, B anropuTMe AONKHA GhiTh GCUMBOJbHAA MNEPEMEHHaR,
Hasoeem ee D (peicrsue).

"3aganue cnoxHocTH”, MpuHumn peanvsauvu 3Toro AEACTBUA TakoW Xe,
Kak u Npepsigywiero, Ho APR pasHooGpasMA MOXHO YPOBHM CNOXHOCTH 0603:
HauuTe He OvkBamu, a undpamu, T.e. NOHAZOBATCA HUENOouUCREeHHaA nepe-
Mel'dan (-1asosen ee C) aiA xpaHeHUA 3TOR WHGOPMaLUK.

Mepexons K geTanmaaumn  uMKRMNECKOW KOHCTPYKIWMM, OTMETitM, uTe
BANNYMHG “KORMYECTBO MPUMEpOE” NKW60 33aAaeTCA 3apaHee, NM60 BBOJHTCA
B XORE BLINOGHEHMA NPOrpaMmel ~ 3TO pewaeT asTop NPOrpaMmMesl COBMECTHO
C BBTOPOM cUEHapUA,

Mbt n0R0WNK K aelicTaio "Il npumep”. HykHo NOAYMATS, Kak Hanevarars
fpUMED 3a48HHOR CHOXHOCTH Ha 2ajaKHoe AeHCTBUE, YTO6LI YKCNA, BXOARUME
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B 3TOT Npumep, Bbibupanuce ciyyaiHbiM o6paszom. CaMoe WHTERECHoe B
pa3paboTke 3Toro AEACTBMA TO, YTO OHO AONYCKAET MHOXECTBO peanusauni,
HEenoOXoXxux apyr Ha papyra. Mbl npopa6oTaem nuwb OAHO OpMrUHanbHOE
HanpasneHue [49].

CHavana norosopum 0 yucnax, BXoAALWMX B Npumep. MofyyuTts X MOXHO
C NOMOLLbI0 CNeunanbHbiX GYHKUMA =~ paTyukoB chyvaiHbix uucen. 3JTo
tyHkuuAa RANDOM (X) B TypGonackane (sepcua A3bika llackans anA nep-
ceHantte'x IRM) wnu RND (X) B Beilcyxe, OTAMYaTCA OHU aoyr oT apvra
Tem, 4To RANDOM (X) reHepupyer cynyaiHOe uenoe 4ucno u3 uHTepsana
(0,32767), a RND (X) —~ BeujecTBeHHoe ynucno us uHtepsana (0,1). 3o osHa-
4aeT, YTOo KaKoW Gbl (hyHKUMEN Mbl HU BOCNONB30BANUCD, HY)KHO KaK-TO U3MEHUTH
MHTEpBan Noflyyaemblx CAyyaihHbIx yucen.

Obuiee npac: 10 pab6oThl ¢ 3TUMU dyHKUMAMK cnepyiowee. [epsoe
3HayeHnWe napameTtpa X AGMKHO 6biTb 3ajaHO AM60 NPOrpamMmMMCTOM (HO
TOrfa fNpU KaMioM HOBOM BbINOAIHEHMW NpOrpamMMbi MOCNEA0BATENbHOCTH
6YLYT TOBTOPATHLCA), NGB0 nonv3oBatefiem (Torpa NPOrpamMUCT AONKEH
npeaycMoTpeTs BO3MOXHOCTb BBOAA TAKOro 3HAYEHUA M U3BECTUTb 06 3TOM
nofb3osatena B auanore). AnA scex MNOCHEAYIOLMUX Bbi30BOB (YHKUMW 3Ha-
4YeHUe aprymeHTa (hOPMUPYETCA aBTOMATUYECKM.

Jlanee — 0 HyXHom uHTepsane 3HaueHuii. Ana RANDOM (X) moxHO
BOCNONGE30BaTLCA onepauuer MOD — ocTaTok OT peneHuA. Pesynetar MOD
nexuT B npomexyTtke ot 0 po (penutens — 1). Hanpumep, B Cambix NPOCTbIX
npumepax yucna He fonxHul 6b1Te 6onbwe 10, OyepegHoe YACNO BLIYUCIAETCA
B onepartope npucBauBaHUA

CHIS : = RANDOM (X) MOD 11.

B beiicuke npeobpa3oBaHMA HECKONLKO CROXHEEe, TaK KaK pesynbrar
RND (X) - seuiectBeHHoe uyucno. MoaToMy cHayana ero HyXHo yBeNWuuTb
A0 AONYCTUMON BennuuHbl ("pacTAHYTL” MHTEpBan MyTem YMHOXEHMA cny-
ya#Horo yucna Ha 11), a notom npeo6pasosatb K uenomy Tuny. Mpeo6pa-
30BaHue K uenomy Tuny BoinonHAeT dyHkuma INT (X), KoTopaa oTcekaeT 6e3
OKpyrfneHua Apo6HYI0 4acTb onepaHaa X U 0CTaBAAET LENY 4acTb B KayecTse
pesynpTata, T.e. INT (4.9) = 4, INT (0.1) = 0, INT (~2.5) = =2 # 1.4. No3aTomy
ANA NoNy4yeHWA chnyyaiHoro uucna us uHtepsana (0,10) MOXHO BLINONHUTL,
Hanpumep, cneayluee geicTsue:

CHIS: =INT(RND (X) = 11)

Crano AcHo, yTo B aedictBun “I-i4 npumep” anA nonyyeHwA ucen U3
pasHolx UHTEPBANOB B NporpaMMme Ha Belcuke MOXHO NPUMEHUTL BbiparkeHue
INT (RND (X) * A), rage A cBA3aHO CO 3Ha4eHWem C - NokasaTenem cnoXxHoCTH
npumepa. BeiyucneHue 31oro BbipaxeHus yao6H0 ohopmuTe 3 BHAS QYHKLMKM
c PapameTpoM A, NycTb oHa HasbiBaeTcAa FNP (A). B Haweii 3apaye 3Hauehue
KoadduumeHta A MOXHO npeacTaBuTh C-# creneHsio 10:

4ACNO U3 nepsoro aecatka —> C=1 —> A=10,
4ucno w3 nepsoi cotHu —> C=2 —> A=100 u 7. .

3HaA C, 3aaHHOE YYEHUKOM NpU paboTe C NPorpammMoi MOXHO Bbiuuc-
NUTb HYXHbIA KO3hdUUMEHT A, ECTb ¥ ApYrod NyTe: CO34aAMM 3apaHee ueno-
YUCNEHHbI MaccuB S, Hanpumep, U3 4-x 3NEMEHTOB ANA 4-x YPOBHEH cnox-
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HOCTM W 3aHecem B Hero 3Hauenua 10, 100, 1000, 10000. Torga HyxHoe
sHaueHue Koadduumuenta A Gyaet pasHo S (C).

Ha3soBeMm ABa CAyuakHbIxX 4HCNa, HYXHbIX ANA 3afUCK NpUumepa, MMeHaMu

Z1 u Z2. 3anuwem geTanusaumio aehcreun "I-# npumep”:

Ha4ano
nonyuutb Z1,Z2
nposepKa: npumep Ha crnoxexue ?
DA:  BblukcauTe R=Z1+Z2 —-peaynbTar CRoxeHuAa
3anOMHUTL 3HaK onepauuu "+
HET: nposepxa: ripumep Ha BblunTaHue ?

AA:  Bbluucautb R=Z1 - pe3ynbraT BbIYUTAHUR
UCKNIOYNTL OTpULATenbHuIA pesynbtar —~ Z1=Z1+22
3anoMHUTL 3HaK onepauuu ="

HET: npopepxa: npumep Ha yMHOMEHWe ?

DA:  Bolyucaute R=Z14Z2 - peaynbtar yMHOXEHUA
3aNOMHUTL 3HAK onepauuu “*~
HET: sbluucnute R=Z1 - pesynbrat pAeneHus
UCKNIOYUTb geneHue Ha 0
NCKAIYUTL APOGHLIA oTeeT Z1=Z1%xZ2
3anoOMHWTL 3HaK onepauun “:”
KOHEeL, NPOBepKM YMHOXKEHUA
KOHelL NPpOBEepKM BbIYMTAHWA
KCHel, NPOBEPKM CNOXEHUA
HaneyataTb Z1, 3HaK onepauun, Z2, 3HaK "="
KoHel, anroputma “Fnpumep”.

YOPAXHEHVE 1. [loAcHuTb npaBuno ¢GopMUPOBAHKA NpUMEpPOB Ha

BblYUTAHWE M aeNeHue,

Mocne Toro, kak 3BM BbiBEAET O4EpEgHOR NPUMED, OHa AOMXKHa NONy4uth

OTBET yuyeHuka (3HayeHue nepemeHHoi UCH) u cpaBHMTb €ro ¢ NpaBuibHbIM
orsetoM R. [InA oueHku paboTbi yd€HUKA HyXHO NOACUMTHIBATL KONIMYECTBO
NpaBuNbHO peleHHbIx NpUMepoB B cyeTunke PR. U3 nepeuyucneHHbix aeicT-
BUiA COCTOMUT "0TBET K I-My NpuMepy”.

Bonee ray6okoii setanusauuu anropHTMa Mbl NPOBOANTL He Gyaem.

Huxe npusoguTcA nporpamma ARIFM, HanucaHHan Ha A3bike belcuk.

10
20
30
40
50
60
70
80
90

DIM S$ (4)

DEF FNP (A)=INT (RND* A)
CLS:KEY OFF

S(D=10

FORI =2 TO4

S(I)=S(1-1) »10

NEXT 1

LOCATE 1,25

PRINT "KouTponmpywuias nporpamma”

100 LOCATE 3,15 : PRINT "APUOMETUKA JANA MANbIWLEW"
110 LOCATE 10,15 : PRINT "3APABCTBYH, APYXOK!”
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120 PRINT *ZIABAM, MTO3HAKOMUMCA. MEHA 30BYT 3BM, A TEBA KAK?

130 INPUT IM$

140 PRINT”CKAXW MHE, NOXAJYACTA, JEHb TBOErO POXJEHMA.”

150 INPUT DR

160 RANDOMIZE DR

170 PRINT ”A XOuYY NOMOYb TEBE, ”; IM$;”, NPOBEPUTL 3HAHUA MO
APNOMETUKE.”

180 PR=0

190 PRINT *MOJAYMAWA, KAKUE MPUMEPH! TEBE XOYETCA MOPEWATH:”

200 PRINT "HA CnoxeHnue, BbluutaHue, YMHOXEHUE wm Jenexune 77

210 PRINT "CKAXW MHE Ob 3TOM, HAGPAB MEPBYI0 BYKBY BbIGPAHHOIO
JEACTBUA,”

220 D$ =INPUTS$ (1)

230 iF(D$="C*“) OR (D$="B") OR (D$=“Y") OR (D$="“L*) GOTO 270

240 PRINT "YTO ~-TO A TEBA HE MNOHANA. NOBTOPY EUIE PA3OK.”

250 PRINT "HE 3ABYJb, YTO A PA3BUPAIOCH TOSBKO B 3AMTIABHBIX PYCCKUX
BYKBAX.”

260 GOTO 220

270 CLS : LOCATE 10,1

280 PRINT *A TEMEPb AOrOBOPUMCA O CJIOXHOCTW MPUMEPOB.”

290 PRINT “EC/M TEBE HYXHbl YACIA U3 NEPBOIO AECATKA - HABEPU
LMory 1,”

300 PRINT * LA YACEN U3 MEPBOIA COTHWU = HABEPU LIAGPY 2,°

310 PRINT * JINA YYUCEN_ 4O ThiICAYY = HABEPU LIUOPY 3,”

320 PRINT ®1 HAKOHEL,, ANA YACEN BOJBUWE THICAY — HABEPU LIUGPY 4.”

330 INPUT C

340 IF (C=1) OR (C=2) OR (C-3) OR (C=4) GOTO 370

350 PRINT *Tbl OWMBCH, TAKOIR LMoPbl A HE 3HAID, BHUMATESbHO MOBTOPU
HABOP.”

360 GOTO 330

370 PRINT ”“BOT U XOPQWO! COBEPUCH C MBICIIAMM, A HAYMHAID.”

380 FOR J=1 TO 1000:NEXT J

390 CLS

400 FORI=1 TO 10

410 Z1=FNP(S(C)) : Z2=FNP (S (C))

420 IF D$="C"“ THEN GOTO 460

430 IF D$=“B“ THEN GOTO 470

440 IF D$=“Y" THEN GOTO 480

450 GOTO 490

460 ZN$ ="“+": R=2Z21+2Z2: GOTO 520

470 ZN$=“~“:R=2Z1:21=21+22 : GOTO 520
480 ZN$=«# = .R=71 *Z2 ;: GOTO 520
490 ZN$=":“ : R=2Z1

500 IF Z2=0 THEN Z2=1
510 Z1=21#» 22
12



520
530
540
550
560
570
580
590
600
610
620
630
640
650
660

A

GOSUB 630
NEXT I

PRINT "MOCMOTPU HA CBOM PE3YNIbTATBI:”

PRINT "MPABMIbHLIX OTBETOB -"; PR

PRINT : PRINT

PRINT "ECTIM XOYElb EUWE MOCYATATb =~ HAXMM 1,7 ;

PRINT "A ECNM YXKE YCTAN ~ JIOGYI0 [IPYTYI0 LIMOPY.”

INPUT E

IF E=1 THEN GOTO 180

PRINT "ZO CBWIAHWA,”; IM$;*, KAy TEBA B CNEAYOWMA PA3.”
END

PRINT Z1;“ “; ZN$; * *; Z2; “=“;

INPUT UCH

IF UCH=R THEN PR=PR+1

RETURN

YNPAXHEHUA

Ao6aeuth B nporpammy ARIFM BBog KonuyecTBa npegnaraembix ANA
peleHus NpUMepos.

Bupouamenuts nporpammy ARIFM Tak, yTo6bl OHa BbINOAHANACH 3agaHHOE
yucno pas.

MoacHuTe cmbicn onepatopa RANDOMIZE s nporpamme ARIFM,

3apaHun

B kaxpo# nporpamme, rge ectb onepaTopbl BBOAA, HYXHO Npepycmart-
puBaTth NpoOBEpKy BBOAUMDBIX AaHHbIX, Tak Kak uenosek, paGoTtaowmi ¢
3BM, moxeT ownbuTbcA. Takyio nocneaoBaTeNbHOCTb NPOBEPOK MOXHO
Ha3saTb HpuIbTPOM. HaTv ¢unbTpol B nporpamme ARIFM w ofvbAcHUTb
ux pasory.

MNpumepbl, reHepupyembie nporpammod ARIFM, He Bcerpa cTporo
COOTBETCTBYIOT yKa3aHHOMY YPOBHIO CAOXHOCTU. Hanpumep, AnA yucesn
u3 nepsoro gecAtka: 21 =5, Z2 = 5 peaynbtar yMHOXeHua R = 25 ~ yxe
He 3 NepBoro necATKa. MpuayMarb Tako#k cnocob NoayyeHWA NPUMMEpOB,
KOrga M WCXogHble uucha, M pe3ynbTaT W3 OfHOro uHTepsana.



XUT-NTIAPAL
e ™\

— 5T He moey 3toMy nosepurs. Uro cKawer
ucropusn ?
— Hcropus, cap, Haaxer, KK éce200.

L B. oy

Kag TACC nposogut xuT-napag ?

LiwTupyem "YuutenscKkyio rasety” ot 12.08.89: *Pas s mecAl Koppec-
novgeHtet TACC B Gonee 4em 100 ropogax Hawe# cTpaHbi obpausaioTcA B
cneunanuaupoBaHHble marasuHbl No NpoAa)xe rpammniacTUHOK C BONPOCOM,
KaKue #3 Hux B 3TOM MecAUe Nonb3oBanuch HauGoNbwuM CNPocoMm. Monyyus
OTBET, OHK NepejalT WHhopMaumio No kaHanam TACC B ueHTpanbHbii anhapat
areHctsa B MockBe. 3aecb CBefeHMA MOCTYNAOT B KOMNbIOTEP, KOTOPbIA
paccuyuTbiBaeT MNONYAAPHOCTb AWCKOB-TUI@HTOB. TaK poOXpaeTcA f[EeCcATKa
NONYSIAPHOCTH NAACTUHOK,,.. Opnospemerto B8 TACC NpuxoanT €XeMecAuHo
HECKONbKO AECATKOB TLICAY NMCTEM, B KOTOPLIX NOBUTENH My3blKM HasbiBawT
NO6UMbIX UGRONHUTENER u TPyNnbl. HBOPMaUMA ITUX NUCEM TOXE BBOAKTCA
B KOMNboTEp, KOTOPbIH NOABOANMT WTOrM NONYNAPHOCTH Cpean WCNONHUTeNel,
rpynn v neceH.”

JanHan 3apaya_flOCTaTOYHO OGBEMHA W C/IOXKHA, ¥ MOTOMY Mbl HauyHem
C ee MaKCHMAaNbHbIX YNPOULEeHUHA, COXPaHAioulMX, TeM HE MeHee, CTpyKTypy
anroputMos, obpabaTbiBaoiux wHpopmaumio noaoGHoro poga. PaccmoTpum
ANA Hayana TaKoi BapMaHT NOCTaHOBKK 3aRaYM.

MmMeeTcA NOCTOAHHAA TaGnuua Haubonee NoNynApHbIX (B nocnegHuit roa)
ncnonuyTeneu, B KOTOPOR KaXaoMy WCROAHMUTENO COOTBETCTBYET Homep.
Haripumep:

1. X. benoycos 2. B. 106pbiHnH 3. B. KyabMuH

4. B, NecHTbEB 5, . Manukos 6. M. Mypomos

7. B, NpecHakos 8. A. Nyravesa 9. C. Potapy
10. A. CepoB WT.R ... 20. B. Lok

OTa Tabnmua €cThL y BCex KoppecnoHaeHTos TACC Bo BCeX FOpOAAX U B
KOMMbioTepHOM ULEHTpe B Mockse. WHhopMauwio O NOMYNAPHOCTH UCNOMHY-
Tenel KoppecnonaeHTH nepegawt B Mockey B Buae 20 uenwix yucen, npep-
cTaBnAIWMX COBOR KonWyecTBa KyNneHHbix NNacTWHOK, B TMOpAAKe ofpege-
nAemMoMm 3Toi Tabnuueih. Hanpnmep,
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285 1011 194...562

B KomnbioTEPHOM LEHTpe nogobHar UHhOpMauMA aoMNXHA 6GbiTb gobas-
neHa K TOW, YTO yXe XPaHWTCA B NamATM KOMNbLIOTEpa OT APYIUX I OpPOROB.
Mocne nonyyeHuA BCeW MHBOPMAauMM OT BCEX FOPOAOB KOMMLIOTEP AOMKEH
onpegenuts 10 HauGonee NoOnNynApPHLIX UCNONHUTENEA NO CyMMapHOMY 4MCAY
KyNNEeHHbIX NNACTMHOK C MX NecHAMM. Takum 06pa3cm, AR 3ToA (D4eHb
npocTOd) NOCTAHOBKM 3ajjaui UCXOZHBIE AaHHbIE MOryT 6biTb NpegcTaBieHbl
cnegylowum obpasom.

MHpopmaums B ueHTpe — MACCMB 20 LENbIX wucen, Homepa KoTopbix
ynOpAJOYEHbl B COOTBETCTBUM C UCXOAHOK Tabnuuei:

uen 7a6 CENTRI1..20].

HayanbHbie 3HayeHWR INeMEHTOB 3TOF0 MaccuBa ~ Hynesble.
WHpopMauma, nocTynaowas M3 oTAenbHbIX ropogos, ~ MACCKBbI
aHanoruyHoro Tuna:

uen ta6 GOROD[1..20].
TaKux MacCUBOB CTOSIbKO, CKOSILKO FOPOAOB, rae eCTh KOPPECMOHAEHTbI
TACC. [pepnonoxum, ARA orpepencHHOCTM 3agauyW, uyto ux = 100,

PA3PABOTKA AJITOPUTMA
CaMmbiii NEPBLIA BapuaHT anroputTMa OYeBUAEH.
anr HIT
“uen 71a6 CENTR[1..20]
uen 1a6 GOROD[1..20]
uen J,1
Hayano anropuTma
uskn no I or 1 go 1060 anA scex ropojos
BBECTH MHdopmauuw ob I|-M ropope
noGasuth ee B Maccus CENTR
KOHel, uMna
BbIZENMTL JECATKY NYuIMX WUCNONHUTENEN
koHey anroputma HIT.

AETANU3AUMA npegnoxenudt anroput™a
N3 nepsoi 3anmucu ACHO, 4TO OCHOBHAA KOHCTDYKUMA anroputma =
UuKnuyeckan. 1A ee opraHnsaumu ncnonbaosaH cyeTunk c umeHem 1. B avom
uvkne npoucxogut gobasneHue uHgopmauun B maccue CENTR, cneposa-
TenpHo, Hago N03aBOTUTLCA O TOM, YTOGbl B KayecTse MCXOAHON B Hero Gbina
2aheceHa "Hynesan” nHdopmMaumud, Takum 06pa3om, Nepes OCHOBHLIM LUMKIOM
POABAAGTCA AONOMHMTENbHLIA UMKN "0BHYNEHUA”,
umkn no I ot 1 go 20
CENTR([I]:=0
KoHel, uukna o6HyneHuA

Beog wHthopmauun oT I-ro roposa — TOXE UMKAMYECKAR KOHCTPYKUMA,
Tak Kak Hago BsecTu 20 uenbix uucen. ATOT UMKA OPraHusyem C NOMOULbIO
CueTymka C UmeHem J.
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uukn no J ot 1 go 20
BBECTU 3Hauenne GOROD( J]
KoHel, umkna no J.

letanusnpyem npeanoxenne ”o6GasuTe uHpopmauuie B Maccus
"CENTR”, Onepauua focTaTouHo npocTal HyKHO NPONU3BECTU COOTBETCTBEHHOE
CNOMEHUE 3HAYEHNI INEeMEHTOB MaccuBoB CENTR GOROD apvr ¢ apyrom,
T.€. Mbl ONATL UMEEM [eN0 C UMKNUYecKoH KOHCTPKyLmed, na ee opraHu3auum
MOXHO WCNOMBb30BATE CYETYUK C UMEHEM J, NPUMEHEHHBIA B npeabigyuem
uuxne anA BBOAR WHDOPMAUMM O TOpPOAe, TaK Kak OH yxe cBofogeH.

uukn noJ or 1 5o 20
CENTR [J]:=CENTR [J] + GOROD [J]
KOHeW umkna no J.

Ana  petanusauuM ocTanoch nocnegHee npepnoxeHue: "BulgenuTe
ABCATKY Nyyuwmux wucrnonHutenei”. MoxHO NoCcTynNuTL CReayiolwumM o5pasom:
pacrnofoxuTe B NopAgke y6biBaHUA anemeHThl maccuBa CENTR, ¢uxcupys B
oTaensHOM mMaccuee (Hasosem ero TEN), coctorwem u3 20 anemeHToB, Ux
ctapuie Homepa, 10 nepsbix u 6ygyT HOMeEpamu fyqwux uchopHuTenseh s
COOTBETCTBUM C 3apaHHO# Tabanuen.

Jlo ynopAKOYEHHA:

maccus TEN i 2 3 4 ] 19 20

maccus CENTR 20 265 37 82 400 800 99
flocne ynopAgoYeHuA:

maccus TEN 19 5 2 1 20 4 3

maccus CENTRS800 400 265 120 99 82 37

B kayecTee anropuTMa ynopaAcHEHNA (COPTHPOBKH) MOXHO B3ATL NI0GOH,
Harpumep, COPTHPOBKY "BbiGopom”. Ee ugeR COCTOMT B crlegylwem: B
MaccuBe YUCEN, KOTOPbIe AOMKHLI 6biTb YNOPHAOYEHDI, OTHICKUBAGTCA MaKCHU-
ManbHblii INEMEHT, 3aTeM OH MEHAETCA MeCTaMu C NEepBLIM 3NEMEHTOM M
UCKMO4YAeTCA M3 panbHeiwero paccMoTpeHua B anroputme. (OcTaBwaAcA
4acTb Maccuea nogeepraeTcA Toi xe npoueaype. B pesynerate (N ~ 1) waros
nogob6Horo Bsuaa, rae N — HayanbHoe YUCNO aNeMeHToB B Maccuee, OH GyaeT
ynopagoyeH. OTMETUM, 4TO BO3HUKaOLWMUE 34eChb Takue 6a30Bble ANA nporpam-
MUPpOBaHUA 3afayM, KaK NOUCK MakCHMmanbHbIX INEMEHTOB B YMCNOBOW Nocne-
NOBATENLHOCTH ¥ YNOPAAOYEHNE YUCNOBLIX TlocheaoBaTenbHoCcTel, nogxpen-
NAIOTCA MHTEpPecoM, Bbi3BaHHBIM WCXOBHOW GONbitod 3apadveil  HanucaHmAa
anroputmMa XxuT-napapa.

B gaHHOM chyvyae BaxHbiM ABNAETCA CREAYIOWUA MOMEHT: BCAKUHA pas,
yCTaHaBAWBaA HalfeHHbIA MaKCUMMaNeHbI# 3anemMeHT Ha COoOTBeTCTBylES
mecto B Maccuse CENTR, Heob6xoaunmo TaKyi Xe yCTaHOBKY NpoM3BoauThb
W C ero CTapblM MOPAAKOBbIM HOMEPOM B UCXOQHOM HEyNOPAROYEHHOM
MaccuBe, T.e. MEHATL NOpPASOK 3anemeHToB B MaccuBe TEN. B nportusHom
Cly4Yae Mbl NOTEPAEM CBA3b MEXAY HOMEPOM MCNOMHUTENA W KOAMUYECTBOM
npoaaHHsix ero nnactuHok. Monyuaetca, 4To macckB TEN usHauanoHo gonxeH
6bITb 3anoNHEeH NOPAAKOBLIMU HOMEPAMKM McnonHUTeNeh, DTO MOXHO caenaTs
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coBMecTHo C oGHyneHueM Maccua CENTR, Tenepb 3T peidcTBUA Hy»xHO
Ha28a7L UMKNOM 3aJaHUA WCXOQHLIX 3HAYeHWH:
uuxn no Ior 1 po 20
CENTR [I]:=0
TEN[I]:=1
Konel, uuxna no I

Huxe npuBegeH:a 3anuch anroputma ynNopAROMEHMA NO  KonAvecTey
KynfeHHbIX NNACTUHOK C 3anomWHaHWem NOPAAKOBOro HOMEDa MCNORHWTENA:

uukn no I or 1 g0 N-1
MAX:=CENTR [I]; NOM:=1;
wxn no Jor I+ 1 a0 N
nposepka: CENTR [J] > MAX
BA: MAX:=CENTR [J]
NOM: =J
KoHel, NpoBepku
KoHel, uukna no J
(* maxcumasibHoe 3HavyeHue — Ha mecTo I #)
CENTR[NOM]:=CENTR{I]; CENTR [I]:=MAX
(% usaMeHeHue NOCNepOBATENLHOCTH CTapbix HOMEPOB ¥)
(* ucnoaunrened B maccuse TEN *)
C:=TEN[I}; TEN[I]:=TEN[NOM]; TEN[NOM]:=C
ko2l wkna no I,

3apanwe A. OGbACHNTE, noyemy B NPMBEABHHLIX UMKNAX CTOAT UMEHHO
TaKue rpaHu4HbIe 3HaueHUR NapaMeTpoB UumuKia ? )

[le'rannaauun 3aKOoH4eHa, u MOoXHO NpUBECTH BECb anropuTm ANA faHHOM
NOCTAHOBKKA 3ajauy uenukom,

anr HIT
uen ta6 CENTR [1..20]
uen 186 GOROD [1..20]
uen Tab TEN [1..20]
uen I, J, NOM, C, MAX
Ha4yano anropuTMa
aA I ot 18029
CENTR [I]:=0
TEN [I]:=I
KoHel, uukna no I
ana I or 1 a0 100
AR J oT 1 Ao 20
BBOA MHGOPMauumu oT I-ro ropoga
KOHew Lukna no |
A J or 1 o 20
CENTR [J]:=CENTR [J] +GOROD [J]
KOHel, uukna no J
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KOHEU uuKkna no 1
anal or 1 po 19
MAX:=CENTR [I]; NOM:=1
Ana J or I+1 go 20
ecan CENTR [J] > MAX
To MAX:=CENTR [J]
T NOM:=J
KoHeW uukna no J
CENTR[NOM] : = CENTR [I]; CENTR [I]:=MAX
C:=TEN [I]; TEN [I]:=TEN [ NOM]; TEN [ NOM]:=C
KoHeu uukna no I
A I or 1 a0 10
Hanevyatatb I-# 3nemeHT maccwea
KoHew uakna no I
koHely, anroputma HIT

3apaHua

b. OG6BACHUTE Ha3HAYEHME U BUJ BoLIRENEHHBIX B anropuTMe ONEpaTOpOB.
MNoyemy B HUx B KayecTBe MHAEKCa UCNONbL3YETCA fapametp umkna I ?
B. Henb3na-nu B Tene nepeoro uukAa no I cokpaTuTb A0 OAHOrO YMCRO
BHYTPEHHUX uuKkiIoB no J ? 3anuwute MOAUGUUMPOBAHHLIA (parmeHT
anropuTMa, €CiM 3T0 BO3MOXKHO.
I.  Onpegenute, Kak 6yaeT paboTaTs HanUcaHHBIA anroputT™M B chyuae,
ecnu B8 maccuse CENTR ecTe oguHakoBble NO BEAUYUHE 3NEMEHTHI,
T.6. HECKO/NbKO UCTIONHUTENEH NPETEHAYIOT Ha OAHO MECTO NG KONUYECTBY
KyNNeHHbiX NAACTUHOK.
Mogugmumpyidte anroputm ANA 3Toro Cily4an.
Huxe npuseseHa nNporpamMma 3Toro anropuTma Ha A3vike [lackanb.
PROGRAM HIT1 (INPUT, OUTPUT);
(* ovnajoyHas nporpamma 06paGoTKM AAaHHBIX XWT-napapa *)
CONST N=5;
M=20;
L=10;
TYPE MAS =ARRAY [1..M] OF INTEGER;
VAR CENTR, GOROD, TEN : MAS;
(* TEN - maccus KOfOB WCROAHUTENEN *)
(* GOROD - maccuB NNacTUHOK, KYNAEHHbIX B ONPeAeneHHoOM ropoje *)
I, J, K, NOM, C, MAX : INTEGER;
BEGIN
FORI:=1 TO M DO BEGIN CENTR [I]:=0; TEN [I]:=1END;
FORI:=1 TO N DO
BEGIN WRITELN (’eeegute uHtdopmaumiw’,1,’-ro ropopa’);
FOR J:=1 TO M DO
BEGIN WRITELN (J,’-& uchondutenb:’);
READ {(GOROD [J 1);
CENTR [J] :=CENTR [J] + GOROD [J]
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END;
WRITELN (’ aecaTka nyywux ucnonHutenen’);
(* anropuT™M COpTHPOBKM W (opmuposaHue maccusa TEN *)
I:=1;
WHILE I< =M-1 DO
BEGIN
MAX :=CENTR [I]; NOM :=1I;
FOR J:=1+1 TO M DO
IF CENTR [J]> MAX
THEN BEGIN MAX :=CENTR[J]; NOM :=J END;
CENTR [NOM] :=CENTR [1]; CENTRI[I]:=MAX;
C:=TEN[I]; TEN[I]:=TEN[NOM]; TEN[NOM] :=C;
I:=1+1;
END;
(* KOHel anropuTMa COPTUPOBKW %)
(* 3aKnOuMTENbHAA neyarb %)
FORI:=1 TO L DO
WRITELN ("Ha ’,I,” -M mecte ’, TEN [I],’-# ucnonxutens’);
END.

YNPAXHEHUA

1. Moganduumpyiite anroputm g[NA Chyyam, Korga BxOgHaA WHdopMaLuA
AnA 06paboTkM WMeEeT BUA ABYMEpHOro Maccusa uen 1a6 GOROD
{1..100, 1..20]. UHbIMK, cnoBaMM, OHA CHayana HaKannnBaeTcA B KOM-
nbioTepHoM UeHTpe, 3aTem NpeacTaBNAeTCA B BUAE ABYMEPHOro MaccHsa
M TONLKO Nochne 3Toro o6pabaTuiBaeTCA.

2. MpumenuTe B anropuTme Apyroi cnoco6 COPTUPOBKM.

3. MogntuumpyiTe anroput™M TakMM 06pa3oM, 4To6bl NeyatancA Cnucok
AECATU NYqwnx UCNONHUTENEH K NATH UCNONHUTENeH, 3aHABWKUX nocnea-
HWe NATL MecT.

4, HanuwuTe anroput™m AnR chy4yaA, KOrga KOPPEeCNOHAEHTbI NpUCHINAaoT
B UEHTp WHhopMaumio B cregyloulem, Buge:

uen 1a6 GOROD[1.. 40],

FAe Bce HeuyeTHble 3NeMeHTbl MaccuBa ABNAIOTCA KOAAMW MCNOAHKUTENEH B
COOTBETCTBMM C NpPUBEAEHHOW Bble Tabnuuei. Bce yeTHbie aNemeHTbl -
KonyecTsa KynneHHbIX NAACTHHOK 3TWX  MCMONHWTEneiW. Hanpumep:

12 164 3 120 8 269...19 400.

B aTom maccuee: 12, 3, 8,..., 19 — Kogbl ucnonHuTeneii, a 164, 120,
269, ..., 400 - KonuyecTBNKYNNEHHbIX NACTUHOK COOTBETCTBEHHO,

Takum o6pasom, ecnm J — HeyeTHoe yncho ot 1 go 39, To B aneMeHTax
GOROD [J] copepxutca Kop UCRONHMTENA, a B anemeHTax*GOROD [J + 1] -
YUCNO NNACTUHOK, CylLECTBEHHLIM MOMEHTOM ABNAEGTCA TO, YTO KOAbI WCNOA-

HUTenen B NpUcLINAEMbIx KOPPECNOHAEHUNAX HE YTIOPAZOYEHDI N0 BO3PaCcTaHMI0
(cm. npuBeaeHHbIi Bhiwe Npumep).

19



Mpexae Y4em NPOROMKUTL CANCOK YRPAXXHEHHKHA, cnepyeT o6CyanTs BONpad
o Ta6auue ucnonaHutenei. lpumep ee 6bIn NpuseseH B caMOM Hayane atoit
3ajauu. [inA nNepeoro BapuaHTa NOCTAHOBKM 3afayu Mbl NPEANONOXKUNMK, 4TO
B 3TOW Tanuue 20 KOAOB Hanbonee NONYNAPHLIX UCMONHUTENER rosa. meHHo
U3 HUX BLIGNPAETCA JECATKA Nyywix, U HUKTO APYro#, NO Hawemy MHEHWIo,
He MOXXET NoNacTb B CMMCKKW NPETEHAEHTOB, NPUCHINaeMble KOppEeCnoHAEeHTaMu
M3 pasHblx ropoJoB. PeanbHaA CuUTyauuA, 6€3yGNOBHO, MOXET 6biTb COBCEM
MHCHA — HeoXWAaKHO Ha NpU30BbIE MECTa HayuHawT NPEeTeHAaoBaTh WUCNONHK-
Tenu, KogoB KOTOPbIX HET B Tabnuue.

Ckopee Bcero, uHbopmaumA, npuckilaemar KoppecnoHAeHTamu, aomkHa
UMETb CReayloiuin Bug:

N damununa ucnonuuTens KonuyecTso nnacTMHOK
1 A. MNyrayesa 999

2 W. KopHeniok 1129

M T.A

byaem cuuTatbh, 4TO ANA KOPPECTOHAEHTOB YUCIO BO3MOXHbLIX MPETEH-
AEHTOB No-npexHemy ~ 20, T.e. B NPUCLINAEMbIX MMM CMUCKAX HE COLEPXKUTCA-
6onee 20 tamunnit, BosHuKaeT BOMPOC, HACKONBKO O6bEMHbIM cAenarb
maccus CENTR B KOMNbIOTEPROM LeHTPe 06paboTkin MHbopMaumMu xuT-napaaa ?
YunTolBaA (haKvop MOAbl, yBenWyum ero Ha nopagok. Nyctb pasmepHoCcTb
3TOro mMaccusa fAnA onpepeneHHocTu parHa 100, Mpeagnonoxum, yTo maccus
CENTR B KomnbwoTepHom ueHtpe TACC coctout u3 100 3anemeHToB Buna:
Homep ucnonuutena damMUANMA UCNONHUTENA KonuyecTBo NRacTUHOK

NOM F10 KOL

Kaxabli 3nemeHT 3TOro mMaccuMea COAEPXMT B cebe TpU KOMMOHEHTa.
/lBa 13 Hux (NepBbil M TPETHIA) = UENOro TUNa, a BTOPOH = TUNa CUMBONbHLIA
maccuB. Ecnu Bbl yXe fO3HaKOMMNKWCb C 3apaveidt "ManeHbkaAa 3anncHaA
KHMXKA”, TO 3HaeTe, KaK NpejcTaBAAETCA MH(opMauuA Nofo6HOro BMaa Npu
pa3paboTke anropuTMoB M Kak c Hel obpawateCA. [lanee npepnaraeTca
Heckonbko YIMPAXHEHWN pna aToro cnyvan:

5. MoauduuupynTte anroputm gnA Npegnaraemoro TMNa KOMMNOHEHTOB
maccuBa CENTR npu coxpaHeHMu Bcex OCTafbHblx YCNOBWHA nepeoHa-
4yanbHOM NOCTaHOBKKA 3ajaun.

6. [Jo6aBbTe B anropuT™M (parMeHT, COCTaBNAIWMA Tabnuuy BCex Wenos-
HuTene, hamuaum KOTopbix NOCTYNAKT B KOPPECNOHAEHUMAX U3 FOPOJOB.

7. [Da6aBbTe B 3ArOPUTM (ParMeHT, N0 KOTOPOMY BKIIOYEHUE UCNONHUTENEH
B maccu CENTR npoucxoanT TONbKG B TOM Chy4yae, €CAM yWucno Kyn-
NeHHbIX MNACTUHOK ANA Herc NPeBOCXOAMT HEKOTOROE 3ajaHHOe 4YWUCRO.

8. [pupymaiiTe camMu HECKONbKO YhNpaxHeHud ANA  paHHOA  3apavu.
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ABTOCTOAHKA

Mu1, UHOCTPaHYbI, HEONBITHBIE NYyTEWECT-
asennuxu. JlggHo ywme, npu a8eiesde u3 Hawel
Fuwnenuy, Myl noTEPAAU KOMNAC U NOTOMY
HEeUGAHHO 3aeXeAu HA cesep.

Koswma Ilpyrxos,
*JTobogs u Cuaun® (dpama)

”ABTOCTORHKA COAEPXUT OAHY NONOCY, Ha KOTOPOW MOXET ObiThb pasme-
uieHo po 10 asTomawmH. MawuHbl BbE3KAOT C I0XHOMO KOHUA CTOAHKK #
Bbl€3)XXawT ¢ cesepHoro. Ecnu asTomobunb Bnagenbua, Npuweawero 3abpatb
€ro, He pacnonosxex cesepHee BCExX OCTaNbHbIX, To BCe aBTOMOGUAM, CTOAWME
ceBepHee ero, yganAlTCA W3 rapaxa, 3aTEM BbIE3XaeT ero MauuHa, ¥
OCTaBWHECA MaluuHbl NOMEWaTCA Hazaa B TOM ke nopagke. Ecnv mawuHa
NOKWaaeT rapax, TO BCE MalWHbl, PACMONOXKEHHbIE XHEE, CABUIraloTCA
Bnepes CTONMLKO pa3s, CKONbKO MMEETCA CBOBOgHLIX NO3UUMA B CEBEPHOM
4acTn”. Tak onMcaHa BO3MOXHaA aBTOCTOAHKA B [27].

MoctaBum 3apavy ~ NOCTPOUTL NPOrPAMMHYI0 MOBENL ITOW aBTOCTORHKM,
Mpexpe Bcero cnepyer pewnTs BOMPOG O TOM, KakuM 06pasoM NpeacTasnaTy
WHHOPMaLmio 06 aBTOCTOAHKE, OCTAHOBMMCA Ha CNEAyIoleM: aBTOCTORHKa =~
nocneposaTenbHOCT MECT, Ha KaXAOM U3 KOTOPbIX MOXET HaxOAWTbCA MW
He Haxoputbca asTomo6unb. Mo ycnoeuio 3agaun Takux mecT -~ 10. UHbIMK
CloBamy, aBTOCTOAHKA MOXET 6biTb NpegcTasneHa mMaccusom u3 10 ane-
MEHToB. OueBugHo, YTo THN 3nemeHToB GuHapeH (ecTb aBTOMOGUAb, HeT
aBTOMO6UNR), NO3TOMY B KAYECTBE MOZENN MOXHO B3ATL MaCCHUB, COCTOARLLNNA
U3 3NEMEHTOB NOrM4yeckoro TuNa, T.e. TaKWX, KOTOpbIE MOryT NpuUHUMATL
TONbKO OfHO M3 aBYx 3HayeHnd ~ UCTUHA unu JTIOXb. Bonee nogpo6Ho o
noruyeckom TuNe MOXHO NpounTaTh B 3asaye "Pacnucanue ypokos”. Ceiiyac
K& BOCTaTO4HO cKa3aHHOW WHGOPMAUMM O [BYX BO3MOXHBIX 3HAYEHWAX.
WTaK, 3navemnio anemeHta maccusa MCTHMHA (Bo3MOXHbl 0603HaueHua
JlA, TRUE) cooteeTcTByeT Hanuuue asTOMOGMNA, a 3HadeHuio JIOXb (HET,
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FALSE) = ero oTcyTcTeue.

Ha puc. 1 Npusepen npumep anA NOrM4ECKOro Maccusa M3 5 aneMeHTOB
(BCe pucyHku ganee GyayT caenaHbl gnA Takoro Maccuea). B cooTBeTCTBHM
C ycnosuAmM 3agaun ykasaHel cesep (N) u tor (S). CocToRHMe aBTOCTOAHKM:
Ha Heli HaxOpATCA 4 aBTOMAWMHBl, TaK Kak 4 3anemeHTa Maccupa uMmeloT
3HayeHne MCTUHA, o6osHaueHHoe Gyksoii T.

S———  (zrzee——— |

FI T T T[T

S| 4/3| 2|1

Puc. 1

OuyeBuaHO, 4TO ANA NOCTPOEHUA MOAENU NOHafOGUTOA elle ofuH TaKoM
e MacCuB — JONOAHUTENbHbIA, Ha KOTOPLIA [OMKHLI NepemMelwiaTbcA aBToO-
MoBunn, HaxopAWMECR cesepHee TOro, KOTOPbIK AOMKeH BbiexaTh. Takum
o6pa3oM, MogeNs rapaxa = fABa NOrMYECKUX MacCHBa, KOTOpble ONULIEM
cliegyoulum obpasom:

nor Ta6 A[1..10]
flor Ta6 D[1..10]

Ha o¢HoBOM nongce HaxopRTcA 4 aBTOMOGUNA (puC. 2), a ONONHUTENBHAR
nonoca csoboaHa.

A D
FIT|T|T|T FI|F|F|F|F
51 4,3 2| 1 514|321

SN
Puc. 2

PA3PABOTKA ANTTOPUTMA

Hawa uenb = cOCTaBUTb aNropuTM, MOZENHPYIOUUA BO3MOXHbIE nepe-
MeleHUA B rapaxe. Mpu BbiGpaHHbIX THNAX AaHHLIX OYEBUAHO, YTO 3TO €CTb
peanusauMA pasnuyHbix NepeMelieHUA 3HAYEHWH INEMEHTOB B MaccuBax
A u D. Ha puc. 3 nokasaHbl nocnepoBaTesibHbie nepeMelteHuR apTomobunen
ANA cnyyaR, KOFfa M3 rapaxa ROMKHa BblexaTs MatlnHa, 3aHUMalouLaA TpeTbe
MecTo B maccuse A,

B camom obwem Buge anroputM MOXeT GbiTb 3anNucaH Tak:

anr AVTO
NOAFOTOBKA MCXOAHOTO COCTOAHWA aBTOCTOAHKM
3anonHeHue asTocToAHKM M (M< 10) aBTOMOGUAAMM



Bble3 aBTOMOGMAA, 3aHUmalouiero K-e mectb
KkoHey anroputma AVTO.

A D
s| 4l 3|21 5| 43|21
FlT{T|T|T Fl el E|F|F
FITIElT|T T F| FIF|F
FIT|FIF|T T| 7| FIF|F
FITIF|F|F T| T/ FIF|F
FlT F[F|T T| Fl FlF|F
FlTlF|T|T FIF|F|F|F
FIlelT|T|T FIF|lFlF|F

Puc.3

NMpuctynaem K AETANU3AUNU HanucaHHbIX NPeAnoKeHwi.

1. NogroToBka MCXOAHOrO COCTOAHMA ABTOCTOAHKM.

MpeanonoXum, 4To UCXOAHbIM COCTORHMEM ABAAETCA Takoe, Korga Ha
CTOAHKE (HW Ha OCHOBHOM, HM Ha [OMONHUTENLHOW NOMOCE) HET HU OAHOro
asTomo6unA, CnegoBaTenbHo, BCeM anemeHTam maccueoB A u D pomxHO
BoiTs NpucBoeHo 3HauyeHue JIOKb. 3To MOXET BbiTb CAENAHO C MOMOWbI0
UHKIAYECKON KOHCTPYKUMM, KOTOPYID OpraHusyemM C MOMOULbI0 CyeTumka ¢
uragHem I,

uukn no I ot 1 go 10
A[I]:= NOXb
B[I]:= NOXb

KoHel umkna ro l.

2. 3anonHeHue aBToCTORHKM M aBTomobuasamu (M <= 10).

NnA Kaxporo asTomobuna cnepyeT cHavana ofpenenuTb CBO6oAHOE
MECTO, KOTOpoe AOMKHO BhiTh 3aHATO WM B COOTSETCTBHMU C OMMUCAHHBIMM
Npasunamu ~ aBToMOGMAL NPOE3XaeT No NONoce AC TEX Nnop, Noka He foeaet
N0 ¢y CTOAUWLEN Ha Hel MaliuHbl, TONbKO Cambli NepsBbii aBTOMOSUNL AONIKEH
TbexaTe K camMoMy Bbi®3gy M3 rapaxa. Ty cuTyauuio (C MepBbiM aBTo-
Mo6u1eM) B chyyae, Korja UCXOAHbIE flaHHble NpeacTaBfeHbl B BuUOe MaAC-
CUBI8, ya06HO CMOAENMPOBaTh, UCNONL3YA METOA “6apbepa”, Ha3BaHHbIW Tak
H Buptom wu onucaHHbili 8 3agave "KomnbioTep anA Bunbama Nerpana”.
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Ysenuyum pasmep Maccuea A, BBEAA BCNIOMOraTensHbIi HyNeBoil 3NEMEHT Co
3HayeHuem UCTUHA (Gapbep). Torga Bo Bcex cliyyaax (M gNA Nepeoro
aBTOMOGKAA TOXE) IPOCMOTP Maccunea A anA ob6HapyXeHuA cBOGOAHOrO MecTa
ROMKEH 38KaH4YMBATLCA, Kak TONLKO BCTPETUTCA 2MEMEHT CO 3HaueHuem
MCTWHA (a oH BcTpeTuTcA Teneps 06A3aTenbHo).

TakuM 06pe3oM, BTOpoe NpPeaniokKeHue MOXeT 5biTh AETanu3upoBaHo
B BUAE CNEAyIOWeHd UMKINYECKOH KOHCTPYKuMK:

uaikn no Jor 1 go M
I:=10
umkn noka A[I] ve paBHO 3Havenmio UCTUHA
=[-1
KOHEeL, uMKkAa Co cyeTyukom I
A[l+1]:= NCTUHA
KOHEW ugKRa CO CueTYMKOM J.

Bo BHyTpeHHem uMKNe, opraHK30BaHHOM C Nomouibo cyetuuka I, npo-
MCXOAUT MOCNegoBaTeNbHbl NPOGMOTP 3NEMEHTOB MaccubBa A, HavuHar C
AecAaToro (T.e. ¢ cesepa Ha 10r), fO Tex Mnop, Noka He BCTPETUTCA 3NEeMEeHT
co 3HayeHuem MCTUHA, osHavalowui, 4To 3TO MECTO YXE 3aHATO., Takum
06pa3om, WMHMTHDYETCA ABMXKEHWEe aBTOMOOGWNA, BbEXABUIEr0 Ha CTOAHKY,
C HXHOFO KOMUa K CeBepHOMY.

3. Tertepb geTanusupyem cnegylouiee NpejnoxeHne ~ Bbieag asToMOBUAR,
3anumanlero K-e MecTo Ha aBTOCTORHKE (3HayeHue K ACnXHO GbiTb BBEAEHD),
“3 rapaxa. JTo NPegnoXeHne B COOTEBETCTBUYK C ONUCAHUEM 334a4u MOXKET
6biTL AETANK3UPOBAHO B CEAYIOULEN NOCNEA0BATENbHOCTH:

3.1) nepemeuyeHue (K = 1) aBTomoBune Ha anacHyio noJiocy;

3.2) Bole3g K-ro aBTOMOGMAA U3 Frapaxa;

3.3) Bo3spaT (K = 1) aBTOMmOGuUNie# ¢ 3amacHOM NONOCHI Ha OCHOBHYHD
nonocy B NpexxHem NOpPARKeE;

3.4) nepemeuieHne aBTomobuied, cToawux nepeg K-m, Ha oaHy nosuumio
ceBepHee.

NeranuzauuA npeanoxeHna 3.1,

OTMeTuM, YTO NepemelleHne aBTOMOBUAGA Ha 3anacHylo Nosocy Bceraa
MPOKCXOAUT NDK YCAOBUHK, 4TO OHA NEpes Ha4afioM NEepeMeLEHUA NOAHOCTbLIo
cBoS0AHa. MMocKosibky NepeMecTUTLeA AofXHbI (K — 1) aBTOMoGuned, npep-
noxerne 3.1 MOXHO OHOPMUTD KaK LUKAKUECKYI0 KOHCTDYKLMIO:

umkn ol ot 1 go K-1
D[khaekc]:=A[I]
A[1]:=TI0OXb

KoHey umkna no I.

Jetannzauun ByneT 3aKOHuEHa, €CAM MEI 3aMMWes BHIpaXeHWe [NA
WEAEKSA, ONpepenAulero mecto & maccuse D, KOTCpOe A[ONMEH 3aHATH
aBToMOGKIb. [IA 3TCro NPOCNEAUM Pe3yiibTaT NOpeMeuieHUd, NokasaHHx
Ha puc. 3: 1+t aBTOMOGMAb 13 A ByaeT NOMELEH B KGHUE KOHUOB Ha 4-¢ Mecio
8 MaccwB D; 2-# us A - Ha 5-e B D. B ofuiem cnyzae I-# aBTOMOSHb U3 A
Gy aeT nomeiyer Ha [N ~ (K ~ 1) +]-e mecto B maccuse D, rae N - sucno
M3CT Ha croAMke, Takum obpaszom, npeapnoxerue 31 npuoSpetaeT sua:
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wekn no I or 1 go K-1
DIN={K=-1)+I]:=A[l]
A[I]:=NOXb

Kotiey, umuna rie L.

3.2. NpeanoxeHue 3.2 geTanu3MpyeTcA O4€HL NPOCTO = aBTOMOGUML
sblexall, chefobaTeNbHo, MeCTo, 3aHWMaemMoe MM, OCBOGOAMNOCH, M COOT-
BCTCTBYIOWMA  3NEMEHT maccMBa A cTan  umeTb 3Havenue JIOMb.

3.3. [inA yno6CTBa pacCymaeHuit peTalusupyem Teneps fpepioxeHue 3.3,
BLIRONHAKLLEE O6paTHyio onepalvi ~ BO3BpaT aBToMoGMNed C 3anacHoK
nonochl Ha OCHOBHYIO C COXPAHEHWEM NOPALKA.

upkn no Ior 1 po K-1
A[I]:=D [N~ (K-1)+]
D[N - (K-1)+1]: =NOXb

KoHeit uuKkna no I.

3.4, Npeanoxetue 3.4 OCYWECTBNAET CABWI 3NEMEHTOB Maccuba A,
nvewulrx 3HaueHne VCTUHA, Ha oaHy NosuuMio BnpaBo (K Hawany maccuea).
Cpsur HauuHaetca ¢ (K + 1)-ro anementa. 310 peiAcTBue MOXKET GbiTh
BLINOAKEHO C NOMOULLK CNEeRYIWEHR LUKINYECKON KOHCTPYKLWK:

umkn no I ot K+1 go 10 noka A[I] = UCTUHA
AlI+1]:=A[1]
[1]:=noxb
KOHEL, umKna.

Dna HarssgHOCTH paboTel aNropUTMa B HEM0 MOXHO BBECTY ONEpaTopsl
leyaTn coCcToAHWA maccuBos A u D. Mockoabky 3Tu onepaTopw! OfMHAKOBbDI,
rpe 6bl oHKM HY NDUMEHANNUCH, X LenecoobpasHo 0hopMUTL B Bre NPoueaypsl
NeuaTu, Hanpumep, Tak:

npouegypa MEYATH
HaneyaTaTth TeKCT "OcHoeHaa nonoca”
HaneyaTtaTb B CTPOKY 3HAYEHUA 3NIEMEHTOB Maccusa A
NPOAYCTUTL OAHY CTPOKY
HaneyaraTh Tekct “JlononuuTenbkas nonoca”
Hane4aTaTb B CTPOKY 3Ha4YeHUA InemMeHToB Maccusa D
nponycTUTL ABe CTPOKM

koHel npouedypbl MEYATD.

Teneps npu HEOBXOAMMOCTH B aAFOPUTME [OCTATOMHO Bbi3gaTe 3TY
"oouegypy no umenn MEYATH.
ANrOpUTM LENMKOM, XOTb ¥ ANMHEH, HO AOCTaTOuHO NPOCT.
anr ABTO
nor va6 A[0..10]
nor 136 D[1..10]
uen I, J,K,M
X2wgn anrop4TMa
BBOJ 3nauchus M
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ana I ot 1 Ao 10
A[I] = JIOXb
D[I]:=TIOXb

KOHei uukna no I
MEYATD

ana Jor 1 A M
I1:=10
noka A[I]=JOXb

I:=1I-1
KOHely uukna noka nol
A[I+1]:=NCTUHA
KoHeu uukna no J

MEYATDH

BBOJ K

AnA 1 oT 1 go K-1
D[11-K+I] =A[I}
AllIl:= NOXb

KOHel, uMkna nol
NEYATDH

A [K]:=NTOXb

Analor 1 Ao K-t
A[I] —D[H -K+I]
D[11=-K+1]:=1NOXb

KOHel, uukna no I
NEYATDH

A 1ot K+1 go 10 noka A[I]= UCTUHA
A[I +1]: _.A[I]
A[I]:=N0OXb
IL=1+1

KoHel uukna no I
MEYATD

KoHel, anroputma AVTO.

YIIPAXHEHNA

NpueegeHHbIR Bolle anropuTy MHANGGDEPEHTEH K HoMepam aBToMoBu e,
u, BoOBLLE FOBOPA, B 3TOM Clyyae OH 6bl Mor ©biTb Npouie. HO 3aT0 OH
AOCTATOYHO XOPOLIO OTPAXAET AUHAMUKY NepemMeuleHuin asTomobunei.
B kayecTse nepBorc ynpaxxHeHus npeznaraem Takoe: MoauduuupydTe
anropuTM TakMm o6pa3om, uToEbl OH DEarupoBall Ha [BY3HAYHbIE uenbie
KoMepa asTomobunen.

Moguduuupyiite anroput™m Takum o6pa3om, 4ToBbl OH pearwposasn Ha
G#MBOJbHBIE Homepa Tua "TOE 73-49”,

B anroputme C MCNONb30BaHWEM NOTMYECKUX MacCWBOB yNpocTute Ty
4acTb anropuTma, 8 KOTOPOM NPOU3BOANTCA CABUI 3NIEMEHTOB Maccusa A,
cofiepxauiux aBTomobunn, HayuHaa ot K + 1, Bnpaso Ha ogHy NO3vumi.



B cuTyauuu, NpeacTaBNEHHON Ha pUc. 4, ANA opraHu3auum CABUra AOC-
TaTOYHO TPETbEeMY 3anemMeHTy npucBouTb 3HayeHue UCTUHA, a cepb-
momMy = JIOXb, HE U3MEHAA 3HayeHWi yeTBEepTOro, NATOrO W WecToro
3NEeMEHTOB.

4. JlobaBbTe B anropuTm dparmeHT, KOTopbi NpoBEpAET, He 3anonHeHa nu
NONHOCTHIO OCHOBHAA NONOCA, W BbIAET COOTBETCTBYIOLLYI0 MHGOPMALMIO.

5.  MoguduuupyiTe anroputmMm TakuMm 06pa3oM, 4ToGbl  Bbl€3KalouLui
aBTOMO6MAb 33JaBancA He CBOMM MNOJNIOXKEHMEM Ha OCHOBHOW nonoce,
& GEOMM NIMYHBIM HOMEPOM.

FIFIF|lT|T|T|T|F|F|F

Puc. 4

10| 98 17!65|4|3(2]1

6. Ecnv NO3BONAET Baw KOMMNbHTEP, HanNWwuTe Nporpammy, rpatuyecku
oTo6paxaloulylo AMHaMUKY NepemeiieHui aBToMOGUNeN.

7. CocTaBbTe anroputM pnA Gonee YAOGHOW aBTOCTORHKW, Ha KOTOPOW
BbLIE3[ HE CBA3aH C MNEpeMEWweHUemM Bnepean CTOoAMX aBTOMOGUNEN.
MperpamMa, peanusyiowan anropuT™ AVTO Ha nAsbike [lackanb, npu-
BCAEHA HUXE,

PROGRAM AVTO (1,0);
(*x NPOTPAMMA, MOJENUPYIOWAR PABOTY ABTOCTOAHKU C OCHOBHOW *)
(* U ﬂOﬂOﬂHVITEﬂbHOVI nonocoi HA 5 MECT. HOMEPA ABTOMOBUIIEN %)
(* 3AJAITCA ABY3HAYHbLIMU YNCTTAMU.x)
CONST N=5; M=4;
TYPE MAS = ARRAY [0 .N] OF INTEGER;
MAS1=ARRAY [1..N] OF INTEGER;
VAR A:MAS; D:MAS1; LI J,K: INTEGER ;
PROCEDURE PECH;
BEGIN
WRITELN (* OCHOBHARA NONOCA’);
FOR L:=N DOWNTO 1 DO WRITE (A[L]:5);
WRITELN: WRITELN (’ AOMONHUTENbHARA NOSIOCA "’ );
FOR L:=N DOWNTC 1 DO WRITE (D [L]:5);
WRITELN; WRITELN;
END;
BEGIN
FOR I:=1 TO N DO BEGIN A [IJ:=0; D [I]:=0 END;
A[0]:=100; (x3ARAHUE BAPbEPA » )
FOR J:=1 TO M DO
BEGIN
1:=N;
WHILE A [I[]=0 DO I:=I-1;
WRITELN (’ BBEAWUTE ILBY3HA‘{HbIM HOMEP NOABEIXAIOUWEIO
ABTOMOBMIIA *);
READ (A [I+1]);
END ; o7



WRIIELN (° UCXOAHOE COCTOAHUE CTOAHKN'); PECH;

WRITELN (’KAKOW MO CYETY ABTOMGEWIIb JONKEH BLIEXATb ?’);

READ (K);

FORI:=1TO K-1 DO BEGIN D [N+1 -K+I]:=A[Il; A[I]:=0 END;

WRITELN (’ NEPEMEWEHWE HA AONOJNIHUTENMbHY NONOCY '); PECH;

A [K]:=0;

WRITELN (K,’-# ABTOMOBWNb BbLIEXAN'); PECH;

FORI :=1TO K-1DO DEGIN A [I] :=D[N+1-K+I}; D[N+1-K+1]
:=0 END;

WRITELN {’BO3BPAT ABTOMOBWNEA HA OCHOBHYI0 nonbcy’); PECH;

T:=K+1;

WHILE A[I]<>0DO DEGIN A[I-1]:=A[I]; A[I]:=0; I:=I+1 END;

WRITELN (’ OKOHYATENbHOE COCTOAHMWE CTOAHKN'); PECH;

END.

OTrAJAWA CHOBO

4 ™)

BAPAH =
nueaH céﬁ

H open He eamaxuean KpsLiamu,
38e30u1 manucy 8 ywace K ayve,
Ecau touno poscace naamsa
Cnoso nponawietno e asuviuune.

. J H. I'ymunes

B knure E.A. Muka "3aHumaTenbHble maTemaTuyeckue Wrpbl” onucaHo
HECKONbKO MHTEpecHbIX TEeCTOBLIX CROBECHO-MaTemartuyeckux wurp. OpHon
W3 Hux ABRAeTcA urpa "OTragaid cnoso”, NOABMBLIAACA Ha cBeT B KoHue 60-x
roOB OAHOBPEMEHHO C “6blkamMM U KopoBamu”. ABTOp CuMTaeT, 4YTO OHA
3HAYUTEeNbHO Goraye M rNy6Ke 6ONbWKHCTBA W3BECTHLIX WUFP, B TOM yuche
"6angbi”.

BoT Kak ata urpa onucaHa y E.A. Muka: < WUrpawT gsoe. OguH Mrpok
3agymbisaeT cloBo u3 5 6yKB, a Apyrod poSKeH ero oTragaTe. C 2To# uensio
OH Ha3biBaeT 04HO 3a APYr¥M CNOBa, COCTOAWME M3 NPOM3BOALHOrO 4Yucha
6YKB, Ha Ka)a0e M3 KOTOPLIX NapTHep B OTBET COOGUWLAET 4MCNO, MOKa3blBato-
uiee, CKONLKO pa3 6yKBbl 3aYMAaHHOro CNOBa BXOMAT B Ha3BaHHOE; NPU 3TOM
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kaxpaA GyKBa 3ayMaHHOro C/IOBa Y4WTbIBA@TCA CTONbKO pas, CKOSbKO OHa
COAEPXMTCA B HasBaHHOM. lpusesem npumep. MycTe BoOGpaxaembii NapTHEp
sagyman cnoso KOJIBA, a mbl cBOMM x0f0M Hassanu cnoso OBOPOHA.
Torpa OH AOMXKEH OTBETUTL uuciiom 5. B camom nene, Gysbl K #n 1 sagyman-
HGFO CNOBa He BXOAAT B HasBaHHoe {Mnu uHaye — BxOpAT 0 pas), 6yksa O
gxonuT 3 pasa, 6ykebl A u b ~ no ogHoMy pasy. UToro: 0+ 0+ 3 + 1 + 1 =5,

Ha3sbiBaAd HEKOTOPOE CNOBO M NOAy4yaAa Ha HEro oTBET, Mbl BCAKUA pas
penaem OnpefelieHHble BbIBogbl OTHOCUTENbHO 3aflyMaHHoro Ccnosa. Tak,
oTBeT npoTusHuka 5 Ha cnoso OBOPOHA o3HauaeT, 4To 3agymaHHoe cnoso,
noKa HeM3BECTHOE HaMm, 06A3aTenbHO coaepxuT 6yksy O (B NPOTMBHOM clyyae
MakcumaneHbi oTBEeT 6bin 6bl paBeH 4), a vakxe gse OyKBbl M3 yeTbipex
B, P, H, A. PaccMoTpum apyrue BoamoxHocTn. OTeeT O cBupeTenscTeosan 6bi
0 TOM, YTO B OTrafblBAGMOM C/OBE HET HU OJHON M3 NATU BYKB, BXOAALIMX
g cnoso OBOPOHA; oTeeT 1mnmu 2 - 4yT0 B HEM COAEPXMTCA COOTBETCTBEHHO
onHa unu age BykBbl U3 yeTeipex — b, P, H, A u HeT 6yksbl O; oTeeT 3 ~ 4To
8 Hem ecTb O u HeT B, P, H, A unn , Hao60pOT, ECTb TPH U3 ITUX YETbIpEX BYKB
»n Her O; HakoHel, Npu oTBeTe 4 genaemM BbIBOA, YTO 3agymaHHoe Cnoso
conepxuT 6ykBy O u 0aHy GYKBY U3 YETHIPEX OCTaNbHbIX MM BCE 3TH wETbipe
6yKBbi BMECTE, HO TOr 4a OTCYTC TByeT

M3Bnekan Ha Kaxpom xoay Ty WIM UHYIO UH(OMAUWIO O 33QYMAHHOM
cnose NPOTUBHUKA, Mbl penaem cnepylouuid xof W T.4. NoKa He Nofyuyum
o7BeT "oTragan” s> . .

floctaBuM 3apavy — Hanucate fporpammy AnA KomnblTepa, Kotopaa
Morfia 6bl BbINONHATL (BYHKUMM NapTHepa, NepeoHayansHO 3aAYMbIB2IOWEro
croso. Cors.acHO OMMCaHMIo Urpbl B 3TOW MporpamMme Heob6xogumo nNpegyc-
MOTPETH MOACYET YKCHA BXOXAEHNA 6yKB CROBA, 32AYMaHHO0 KOMMbLIOTEPOM,
B CNOBO, Ha3BaHHOE apyrum wurpokem (T.e. Hamu). OyeBugHbIM CBOWCTBOM
3T0H NporpaMmbl ABAAETCA TO, YTO OHAa AOMXHA 6biTh Auanoroso. Mel roso-
P¥M KOMMbIOTEPY CNOBO, & OH OTBEYAET HAM LeMnbiM NONOXUTENLHbIM YUCNOM.

Mpexae Bcero 06CYyaAMM BMA M XapaKTEPUCTUKM AaHHBIX, C KOTOPbLIMH
A0NXKHa pa6oTaTth Nporpamma. 3To cloBa U3 NATH GyKs, MHaye roBOpPA, NATH-
CUMBONLHBIE CTPOKM UM CUMBOMbHBIE MACCHUBbI, COCTOAWME M3 NATH 3ne-
MEHTOB. B onucaHum urpbl cKasaHo, YTo OTraabiBalLUA UFPOK MOXKET Ha3BaTh
CfioBa U3 NPOM3BOJNILHOrO Yucna ByKB, HO Mbi OrpaHuyum ceba (anA Havana)
TONLKO NATUGYKBEHHbIMK cloBamu. Takum 06pa3om, Hawa nporpaMmMa J0MXKHa
n6pabaTbiBaTh CHMBONLHYI0 MHGBOPMaUMio. B onpeaeneHnax 3Toil uHGopmaLmm
B pasnuyHbix A3blKax NporpaMMupoBaHUR HeT eaumHoobpasuA. Mbl byaem
OPMEHTUPOBATLCA HA ONpefesieHnn, xapaKTepHble AnA A3bika [lackanb.
B npouecce paspaboTkum anropuTma BOCMORLIYEMCA CREAYIOWMMM ONKCA-
HUAMM ;

T 736 A [1..M] o3HayaeT opHomMepHbIA Maccus (NuHeitHylo Tabnuuy)
C MMeHeM A, COCTOAWMA M3 M cumBOnOB, a

fmr - Tab SLOVA [1..N, 1..M] 03HayaeT JBYMEpHbI CHUMBOMbHBIA
Maccus ¢ umenem SLOVA, coetoAwmit u3 N ctpok u M crton6uos. Ecnu,
hanpumep, N = 6, a M = 5, To Takoe onucaHue MoXeT npeactasnATy cobon
6 NATUEYKBEHHLIX CNOB (3NEMEHTHI MaccuBa — OGyKBbl, a CTPOKW B LENOM
MOFyT paccmarpuBaTbCA Kak CnoBa). HWXE RpuBEAEH NpumMep 3HaYeHui
Takoro maccuBa:
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pobot
nopox
Kawno
6apaH
ronoc
cnesa

PA3PABOTKA AITTOPUTMA

Bblgenum creayoumue OCHOBHLIE NOA3aAaYM aNropuTMa

1. "3apymbiBadne” NATUBYKBEHHOrO CNOBA  NapTHEPOM-KOMMBKTEPOM.
2. Bepenue guanora.
3. Nopcuet uucna BXoXaeHWi 6yke.

Obcyanm nepeyio floasagady. Camslid NPOCTOR BapmaHT “3afymbiaaHna”
MOXET 6bITb PEann308aH CNegyiouMm 06pasom:

2) BBECTH B KOMNbLIOTEP HEKOTOPbIA Cnosapb U3 NATUOYKBEHHbIX CNOB,
Hanpumep, 100 unu 200 Takux cnos;

6) 3anporpaMMupoBaTbh AATYMK CAY4aWHbIX 4ucen, BblpabaTbiBaloLLWi
chiyyaHoe uenoe yucno B TpeGyemom pauanasoHe. CHayana MOXHO 3TOT
dparmMeHT nporpamMmbl 3aMeHUTL Ha OnNepaTop BBOJa UENOro yucna ¢ Kna-
BUATYPbl KOMNbIOTEPA, MOCKOMbLKY 3HAKOMCTBO C KOHCTPyMPOBAHWEM cny-
yalHbix AATYNKOB MOXET 3HAYUTENLHO 3aTPYAHUTL 3ajady. Ho B nepcnekTuse
HanucaHue nporpamm, reHepupyluMx Lenbie chyyaiHble yucna, CTaHOBUTCA
npeaMeTHO-060CHOBaHHbIM, Kak HanucaTb TakoM p[aTuMK anR  HyXXHOIo
AuanasoHa, MOXHO MoCcMOTpeTb B 3ajaye “"ApudMeTnKa ana Manbliued”.

2. Beepenne guanora B nporpamme — BTOpaA fOA3afava anroputma.
Obuian CTPYKTypa anropuiMa BbiPMCOBLIBAETCA Y€ [AOCTATOYHO ACHO.

anr  OTGADA

BBOJ cnosapAa NATUBYKBEHHbIX CNOB

”3aAymbliBaHKE” cnoBa u3 cNosapA

"QT1rapbiBaHue”

KoHel anroputMa OTGADA.

JETANU3ALUNA npeanoxennr “oTragbiBanue”
EctecTBeHHaA 3anucb 3Toro npegnoxxeHua Gyaert Tako#:

uMxn noka cnoso, “3apymaHHOoe” komnbioTepom, HE oTrapaHo
BBOA C KNaeuaTypbl C/OBA WUIrPOKOM
npoBepKa: CNOBO MrpoKa COBMNajaeT CO CNOBOM KomnbloTepa ?
DA: cnoBo 0TragaHo (BLIBOA HA 3XpaH COOTBETCTBYVIOUIEH wHbOpmauu
HET: noacyeT yucna exoxaeHui 6yKB 3aiymMaHHoOro cnosa B cnoeo, Hased
HOe MrpOKOM (BbLIBGZ Ha 3KpaH COOTBETCTBYIWER UHGOpPMAaUY
KoHel, NpoBepKU
KOHel, uuMKna noka.

OTmeTtum, uTo CcoobieHME KomnboTepa (BbIBOA COOTBETCTBYIOWLEH
“HHooMaLMK) ROMKHB! GbiTb BECLMA 3aHAMATENbHLIMK, pacnofaraunmm «
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obLWeHN0, coaepXalumMu Ccrnosa OAOLPEHUA, NMOAAEPXKKM, NOoXBanbl, U T.4.
KomnbiaTep A0NXKEH 6biTb NPUATHLIM NapTHEpOM.

Mpoponxaem pgetanusauuio. O6cyauM BoNpoCc 06 opraHUsauuu NpoBepkn
¢oBnajgeHna cnosa, ”3aflyMaHHOro” KOMMbLIOTEPOM, CO CNOBOM, Ha3BaHHbIM
wrpofom.

Tak Kak 06a cnosa npeacTaBnAT cob6oh NATUCHMBONbLHLIE MACCHBbI,
9Ta NpoBepka A0MKHA 6biThb peanusoBaHa NyTeM MNOCUMBOMBHOMO cCpaBHEHUR
anemMeHToB maccuBoB. Beesem gana atoro cueTumk ¢ umeHem I. Cnoeo,
¥3afyMaHHOEe”  KOMMbiOTEpPOM, ofpegenAeTcA anemeHTamu K- cTpokm,
rae K = cosgaHHoe 4nucno, Hen3secTHOE UIpoKy.

P:=1
K noka I<7—.5
nposepka: I -aGyksa komnbloTepHoro cnosa HE pasHa I-# Gykee cnosa
nrpoka
JA: 3apukcupoBaTb hakT HECOBMNAAEHHUA CROB
BbIATH U3 umkna no I
HET: yBenuuuTb cyetuymk Ha 1
KOHel fposepku
KoHey umkna no L

CywecTBeHHbIM MOMEHTOM 34eCb ABAAETCA (MKcauuAa hakTa Hecosna-
ACHUA MNU COBNajeHMA CNoB. ITO MOXHO CAenaTb, UCMOMb3YA UMKA Moka.
B cnyyae noAssneHus HecoBnagawwux GyKB MPUCXORMT BbIXOA M3 UMKNa,
ANA YEro CYETYMKY UMKNA MOXET G6blTb NPUCBOEHO 3HAYEHWE, 3aBEAOMO
6onbwee FpaHMYHOro, ykasaHHOro B 3arofnoBke. B Hawem cnyyae MOXHO
B3ATb, Hanpumep, 10. MNpoBepAA 3HayeHMe cyeTyuKa Noche BbIXOAA U3 UMKNA,
MOXHO cieflaTb HYXHbIK BbIBOA: ecnu oHo pasHo 10, To cnosa He cosnaaawT
W B 3TOM Ciiyyae chnegyeT 3aHATLCA MOACYETOM dUCNa BXOXAEHUA GYKB.
"B npoTUBHOM Cllyyae — CNOBO 0TrafaHo U Mrpa 3aKOHYeHa.

Takum o6pa3om, pe3ynbTaT nNpogenaHHOW peTanusaumm 6yaet umeTb
BMA:
npuceBouTb cyeTyuky I 3Hauenne 1
umKn noka I meHbwe nnu paBHO 5

nposepka: I-a Gyksa komnbioTepHoro cnosa HE pasHa - 6ykse cnosa
urpoka

RA: npuceBouTb cyeTuuky I 3nauenue 10

HET: yeennuntb 3HayeHue cueTunka I Ha 1

KoHel, nposepku
KoHel, uuKna roka

nposepka: 3HaueHue cuyetyuka I HE pasHo 10
JA: cnoso 0TrapaHo (BbiBOA COOGULEHMA)
HET: nogcyeT uncna BXOXAEHWA

KoHel, NpoBepKM.

3aiimemca Tenepb aeTannsaumen nNpepnoxeHna “floacyeT uymcna BXOX-
AeHnir”. OnepauuA npocTad. MMeeTCA ABa NATUGYKBEHHbIX ciosa. flycTb
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Nepsoe — KomnbioTepHoe, @ BTopoe — urpoka. Hanpumep: BAPAH u BAPUH,
Ouesungrio, uto ecnu 6path NogpAa Bce Gyksbi closa BAPAH u cmoTpeTk,
CKOJIbKO pPa3 OH BCTpevawTcA B cnose BAPYIH, To oTeeT GyaeT 5. b ~ 1 pas,
nepsad A -~ 1 pa3, P - 1 pas, 8BTopaA A — 1 paz # H — 1 pas. A oTBeT fONXEH
6b1Tb passH 4. AcHO, 4To BTOPYI0 GyKBy A fipw NOACYETE 4MCNa BXOKACHWHA
YunThiBaTH He Hafo. MNoaTomy Npu opraHusauun NoacYeTa Hy)HO 06A3aTensHa
NPOBEPATHL, HE BCTPevanach Niv B 3ajymaHHom cnose nposepAeman byrsg
paHee. YUeT 3T0ro NpuaoanT K Takod A2Tannaaumy:
YUCAY BXOXAEHMW NPUCBOWTL 3Ha4YeHue 0
mxn AnA Bcex GyKB KOMNbIOTEPHOro crosa oT 1-i go 5-#
nposepxa: nposepremas Hykaa HE BCTpewanach 8 "3agymarHom” criose
paHeg ?
JA: nposepka Ha cosnafeHne GyKB KOMMbIOTEPHOrO CNoBE M ChoBa
urpoka
HET: nepexop k cregywowei 6ykse “sapymaHHoro” cnoea
Koxew, fposepku
KoHey umkna anA Bcex Gyks.

M3 BCEeX HaNUcaHHbIX BbIWE NPEANOXEHUA 0cobo cnegyeT OCTaHOBUTLCR
Ha Nposepke: BCTpeuanack GykBa paHee win HeT. Paccyxpaem TaKk: eciu
ceAvac aHanMaupyeTcA, ckaxem, I-a Gykea "sagymaHHoro” cfioBa, TO Hanq
APOBEPUTL, HET N Tako# GykKBbi cpeau nepsbix oT 1-# go (I =~ 1)-#, T.6. Mot
ONATL  ROJKHBI NPUMEHNTL UMKAUYECKYID KOHCTPyKuuo. Ogopmum ee ¢
NOMOLWLbIC cyeTyuka L :
cuyeTunky L npucBoutb 3navexue 1
wuin noxa L - 6yksa HE pasha I-# W L<I

YBENMuUTL 3HaueHwe cueTunka L Ha 1

KOHEeL, uMKna noxa.

Ecnu nocne Bbixoaa w3 3TOro UMKNa 3Hauexue cuetyuka L Gyger paBHO
3Haveuno I, 3To u Gyper osHauats, yto I-ii 6yKBb paHee He GbINO U MOXHO
CpaBH¥BaTb ee ¢ GyKkBamMu cnosa urpoka. O6paujaeMm BHUMAHWE, YTO UCNOSbs
3yEMBlii UMKN ~ TUNa noka. :

Tenepb MOXMO  3anucaThb pa3paboTaHHbIi  aNropuTM  UENMKOM.
anr OTGADA

BBOJ CNOBapsd NATUGYKBEHHLIX CNOB
“3a/jymbiaanMe” cnoBa KOMIMbIOTEPOM
NoKa CROBC HE 0Trajavo
.
noka I <=5
ecay I-a Gyxsa KkommblotepHoro cnoea HE paswa I-it Gyxae
cnosa uWrpoka
10 I:=10
nHave I:=1+1
KOHEL, UuKNna noxa
ecin I=10
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To BbIXOA M3 WMKNA neka cnoso HE oTrapaqo
BblBOJ coorBeTcTsylowel uHdopmMaumm
uHave
YACNY BXOXAEHUA NPUCBOUTL 3HayeHue 0
anm I or 1 g0 b
sce
L:=1
noka L- 6ykea "safymaHHoro” cnosa HE paswa I-i 6ykse
atoro xe cnosa N L<I
:=L+1
KOHel, UMKna rnoka
somm L=1
TC
ana Jor 1po §
ecnu I-s Gykea "aapymaHHoro”cnosa cosnagaer ¢
J-#% 6ykBoii cnoea urpoxa
TO YBENMYKTbL YUCNO ee BXOXAeHWH Ha 1
Bce
KOHEY, uuKna AnA CO CYeTyukom J
_ega__ 27
KOHEL, UMKNa ana Co CyeTyukom I
neyaTts COOGUIEHWA O KOJNM4YECTBE BXOXXAEHUA OyKB
BCe
KOHeU uukna foka C/IoBO He OTrafaHo
XoHey anroputma OTGADA.

Huxe npuseseHa NporpaMma ANA 3TOro anropuTMa, HanucaHHaR
A3plke [lackanb.

PROGRAM OTGADA (INP, OUT);
CONST N=10; M=5;
TYPE MASI = ARRAY [1..5] OF CHAR;
VAR A: MASL;
SLOVO: ARRAY {I..N,1..M] OF CHAR;
KOL,K, L, J,L: INTEGER;
B : BOOLEAN;
BEGIN
WRITELN (’Bsegute maccue na 10 cnos’);
FOR I1:=1 TO N DO
BEGIN
READLN ;
FOR J:-=1 TO M DO READ (SLOVO[LJ]);
END ;
WRITELN (°’ BeeauTe nw6oe uenoe sucno ot 1 ao 10°);
READ (K); WRITELN;
WRITELN (’Cnacubo! 8 3agymana cnoso u3 5 6yks’};
WwRITEIN (° Oragai ero no cnegywouiemy npaevav:’);

v HibopmaTtuka
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WRITELN (°’ HasbiBait mo6oe cnoso us 5 6yks.’ ) ;
WRITELN (’R 6yny Haseteats B oTseT yenoe 44cno, Noxasieawouiee ’ ) ;
WRITELN (’ uncno BxoxaeHmii pa3ubix 6yKs Moero cnosa B TBoe.’ ) ;
WRITELN (’Yutu, 4To A cuMTalo BCE BXOMAEHMA.) ) ;
WRITELN (’ Mo 3TeMy 4MGny aHanusupyd CUTyauuio u_onpegenas’);
WRITELN (’ BO3MOXHble GYKBbI 3aflyMaHHOro MHOW cnosa,’);
WRITELN (° KENAK YCMNEXA! *);
B:=TRUE;
WHILE B DO
BEGIN
WRITELN (’HaasiBait csoe cnoso ’); READLN;
FOR J:=1 TO M DO READ (A [J]);
I:=1;
WHILE 1<=M DO |
IF SLOVO[K, 1] <>AT[I]
THEN I:=M+5 ELSE I:=1+1;
IF 1=M+1 (x COBO OTFAJAHQ x)
THEN BEGIN
WRITELN (’ BepHo, s saragana 3710 cnoso. MOJIOZELL!’ ) ;
B:=FALSE
END
ELSE BEGIN (* NoacyeT uncna BXOXAEHMA * )
KOL:=0;
FOR I:=1 TO M DO
BEGIN
L:=1;
WHILE  (SLOVO [K,L] <> SLOVO [K,1])AND (L<I) D@
L:=L+1;
IF L=1
THEN
FOR J:=1 TO 5 DO
IF SLOVO [K,1]=A[]]
THEN KOL:=KOL+#+1;
END;
WRITELN (’ Byksbl 3agymanHoro caosa BxoaAT 8 Teoe’,KOL,’ pas’)
END
END

END.

o~

YNIPAXHERNA

Moacuutaite "TpypaoeMKOCTb” 3TOrO afropuTiMa, ONpeaenuB, CKONbKO
pa3 BbINOAHAITCA AEHCTBUA B TENE OCHOBHOIO LMKNA.

MoguduuupyhTe MMeloWmMeca B anropuTMe ~UMKNbI MoKa, Bsegs noru-
YyeKylo NepemMBHHYI0, KOTOpaAa MEHAET CBO€ 3HayeHUMe Ha npoTuBOMNO-
NoXHoEe Npu BbINOIHEHWU COOTBETCTBYIOULEIr0 YCNOBUA,

Beegure B anroputm UsMeEHEHWA U LONOAHEHUR, KOTOPbIE OrpaHUuuBalT
B03MOXHOCTH MrpoKa, OTragsiBaimliero cnoso. Hanpumep, Haao yrapats
cnoso He Gonee, yem 3a 10 xopoB. Jlo6aBbTe NOOWPAOWMA UMM Nopu-
ualouuiA UrpoKka auanor.

HanuwuTe 3TOT anroputm Ha Asbike Bedcuk.



MYXWU, CNIOHbLI U YUCHA

A acmarpusarcy 8 8ac, 0, uucaa,
H st mMHe eulurect oderviMu @ 38epu,
8 UuX WKypax,
Pyxol onupgrouwuMucs Ka guipgarHbie Oybbl-
Bu Capyere eQuncTao mexcdy 3MeeobpasHeim
dsuseHueM
Xpeb1a acenennoll u nasackol KopoMmulcaa,
Ber nossonsiere noHuMaTs 8eKa, KK 661CTPO20
x0x0T1a 3y6bl.
Mou ceiiuac 8eweobpasHo pasgep3nucsa 3eHuysl
Y3nars, 410 byder 51, ko20a Oeaumoe e2o —
eduHuya.

A ~ B. Xaebnuxos, “Yucna

OBM MOXHO HayuuTs DelaTh pasnuyHbie 3afaun-ronosonomkn. O6bl4HO
s TaKux 3agavax NPUXOAUTCA nepebupate MacCy BapMahTOB BO3MOXHbLIX
CRIWEHWA, T.e, MHOrOKpaTHO MOBTOPATL HEKOTOPLW anroputM NPOBEPKK
naMHbIX, War 3a Warom MEHAA ero BXOfHbIE 3HAYeHWA o Tex nop, Noka
~2 HaigeTcm oteeT. Ecnu no ycnoewio NpegnonaraevcAa He OfMH OTBET, a
HecKoNbKo, TO 3TO CEpbe3HO YCNOXHAET CuTyauuio Npu "pyyHoM” peweHwun,
4ns 3BM xe He npegctaBnAeT 60MbWOro Tpyaa NPOCMOTPETb HECKOAbKO
COTEH MAK gaxke TbICAY BapuaHToB. Mpuuem B 3TOM cnyyae oTBeT yxe Gyaer
Haubonee NoNHbLIM,

HayHem c Toro, 4To Hayuyum IBM genath w3 myxu citoHa. BepHee, Ham
~C#afo6UTCA HE OfHA MyXa, a TPU OJMHaKOBbIX. [lpegnaraeTcA pewuTs
3AJAYY pasragbiBaHua uucnosoro pebyca [34]:

+MYXA
+MYXA
MY XA
CNOH

3pech npeanoflaraeTcA, YTO Kaxpoid GyKBe cOOTBETCTEYeT CBOA Ludioa,
T.2, CKNagbiBa'0TCA TpY OfHAKOBbIX 4YeTbipEX3HaUHbIX 4UCA, COCTOAUMX W3
~23HbIX UMGP, a B pesynbTare NONy4yaeTCcR TOXE yeTbipex3Haydoe Uenoe
+MCNo, BCE ero uugpb He coBNaaalnT HU MeXay cobei, Hi C Ludpamu ucxoa-
HOro yucna.

Mopaccyxpaem Hag pewenuem. [TOHATHO, 4TO OpraHu3oBaB MPAMONA
1epebop BCex yeTbipex3HauHblx yucen B noumckax MYXW, moxHo HaWTu BCe
~03MOXHbIE BapuaHTbl peuwleHnR. ANropuTMUYECKU TaKoW nepebop 3anuweTca
3 BUAE yeTbipex BAOEHHbIX LMKAOB, B KaX/0M W3 KOTopbix G6yaeT 3aaaBaTbCA
epefHan uudpa, T.e. OH 6ygeT BuiNONHATLCA 3a 10 waros. 310 03Havaer,
470 mawuHa 104 = 10000 pa3 6yneT NpPOBEPATb, HEML3A NN M3 O4EPEAHbIX
MYX nonyyute CIIOHA. 35
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YNPAXHEHMNE 1. Kakoe 3HaueHue 6ypeT umeTb nepemeHHar SKLAD
nocne BLINONHEHWA hparMeHTa anropuTma:

SKLAD:=10

a1 ot 120 5
ana Jor 3 po 11
am_ K or0po 7

SKLAD : = SKLAD + 0.5
KoHey umkna no K

KoHeu, uukna no J

koHel uukna no L.

Kak cokpatutb KofMyectso nepebopoB? [nA oTBeTa Ha 3TOT BOMPOC
nopymaem, Bce /M UMdpPb MOFYT COQTBETCTBOBATL GykBam cnroBa MYXA,
Mepsaa undpa He MoxeT 6biTb 0, Tak kKak MYXA gonxHa 6biTh YEThIDEX3HAYHON.
Mepsan ungpa He MOXeT 6biTh 6onbwe 3, NoToMy yTo 4* 3 = 12, 1.e, CJIOH
6yaeT NATM3Ha4HbIM. [oflyyaeTcA, yTo BMECTO GyKBbl M MOXHO noMbiTaThCA
noacTasuTbL ToNMbKO uMbps! 1, 2 wau 3, MocnegHAR uugppa He MoxeT 6biTh 0,
TaK Kak 0% 3 = 0, a at0 yxe CJIOH, Toxe okaHuusalouwumica Ha 0. Ho oHa
eue He MOXeT 6biTh 5, Tak kak 5% 3 = 15, y C/IOHA BmecTto H noasuTCA
Toxe 5. Torga BO3MOXHbI MogcTaHoBkM BMecTo A: 1, 2, 3, 4, 6, 7, 8, 9,
WcKkMoynTe M3 pacCMOTPEHMA Uudpy 5 MOXHO TOABKO AONOAHUTENLHOW
NPOBEPKOH, KOTOPAR YCNOXHUT anropuTM. JloroBOPUMCA 3TOr0O Noka He aenaTth.
O cpepHux aByx uudpax ckasaTb 4YTO-NM6O OnNpepeneHHoe sapaHee TPyaHo,
NoaToMy OCTaBUM ANMANa3oH ux uameHeHua ot 0 go 9.

PA3PABOTKA ANTOPUTMA

W3 npeaBapuTenbHbix paccyxaeHui 3aknioyaem, yTo B anroputme byper
co3paHo 3% 10x 10% 9 = 2700 yucen - npeteHpeHToB Ha 3BaHue MYXW,
Kaxpoe u3 Hux Hy»XHO 6yaeT noaBeprHyTb NpoBepke, U TOrpa B UTOre Mbi
noslyYum NONHbIA HAG0P BO3MOXHbIX PELIEHUH.

Cxema anroputma b6yaeTt umeTb Bug (ANR HarNAgHOCTM NapameTpbl Uukna
H23BaHbl 6ykBamu chosa MYXA):

anr MyXA
uMKn no M ot 1 go 3
uukn no Y ot 0 o 9
npoeepka: M u Y - pasHble ?
AA: umkn no X ot 0 go 9
nposepka: M, ¥ u X = pastble ?
DA umkn no A ot 1 go 9
nposepka: M, Y, Xy A - pasHbie ?
AA: noayuuts CNOHA
nposepka: CJIOH nogxogut ?
AA: Haneyatatb orBer
HET: uckatb cnegyiowyio MyXy
KoHeu nposepku CJIOHA

HET: nckarb cnegywowyio MYXY
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KoHey nposepru M, Y, X, A
KOHel, umkna no A
HET: uckatb cnepyiowyio MYXY
KoHel nposepku M, Y, X
KOHel uukna no X

HET: uckatb cnepyiowyw MYXY

KoHeuy, nposepxu M, Y
KoHey umkna no Y
KoHel, uuxna no M

KOHelw anroputma MYXA.

W3 3Toil cxembl ABCTBYET, yTo N06aA NpoBepka MYXWN u CIIOHA, 3aKkoH-
UMBWAACA HEraTUBHbIM OTBETOM, BfieYeT 3a COBOM NOUCK CNELYIOWEero
noaxoaAwero uscna. Ho u 8 Tom cnyuvae, korga 3BM Hawna vcKomylo napy
uncen, oHa Eonmua NPORONXKTL NPOCMOTP, TaK Kak 3Ta napa MOXeT 6biTb
Me nocnegHei BO3MOXHOW. 3HauMT, AEHCTBHUA "UcKaTb chepyiowylo MYXY” u
"cregylouiee 3HaueHue GyKBblI® = CyTb OfHO aelcTBue. ITO MO3BOAMT Ham
He nucaTb B anropuTMme Mpu NpoBepke-ycnosui seTsb HET; 1.e. noAsnAeTcAa
BO3MOXHOCTb NPUMEHUTb KOPOTKYI0 OPMY YCNOBHOrO oneparopa.

NepexogA OT anroputma, 3anucaHHoro B O6GWeEM suge, K Nporpamme,
HyXHO 6ygeT pewuTb BOMPOC O TUME LMKNOB, KOTOpble Mbl HamepesaeMcA
ucnonb3oBaTb. B Hawem pacrnopaXeHuy UuKAbLI G 3agaHHbLIM YUCAIOM LWaros
W ¢ HeonpegeneHHbiM yucnom waroB. [lo-BuauMOMyY, paccmaTtpusaeman
3afjaya peanuayerca C NOMOLLbI0 NEPBOr0 M3 HUX. MpaHuubl U3MEHEHUA uutp
Mbl Onpeaenuan 3apaHee, war ux M3MEeHeHuA Bcerpa 1, JOCPOUHbIX BbIX0J0B
W3 uukna He npegsuauTCA. CneposaTenbHo, OCTAHABAWBAEMCA Ha UMKNE pnA.

MNepenuwem anropuTM B B, 61M3KOM K NporpamMme. _—

Ana Mot 1 g0 3 war 1
AnA Y ot 8.80 9 war 1
ecnut M<>Y
T0 AMA X ot 0 o 9 war 1
ecnu (X<>.M) H (X<>Y)
To anA A ot 1 o 9 war 1
ecam  (A<>M) u (A<>Y) ¥ (A<>X)
To nonyyuts CJJOHA
ecny CJIOH noaxoant
TO HanevaTaTb OTBET

BCe

Bce

KOHel uuKna no A

Bce
KOHel uukna no X
BCce.
KoHey, uukna no Y
KoHeu, WKna no M.
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DancHeiiwan aetanusauuA anropuTMa CBA3aHa C peanusauuel feicTsuA
“nonyyuts CJIOHA” w ycnosua “CJIOH nogxoaut”. ANroputm NONYYEHMA
C/IOHA ypo6ho o¢opMMTL B BMAe BcnomorarvensHoro. Ero ocHoBHas 3apa-
ya - cnoxexue Tpex MYX, BbINONHUTL KOTOPOE MOXHO NO-pasHOMY.

1. Co6patb oTgelNbHble unudpbl — 3HAYEHUA NepeMeHHbix M, Y, X u A - B
oaHo yucno Z (Z=M* 1000 + Y*100+ X#10+ A) BbluucuTh Z=Z 3, a 3aTem
BLIAENUTL M3 3HauekuR Z OTAENbHBIE LypDbl C MOMOULLI0 ONepaunit Lenownuc-
NEeHHOro AEeNeHMA W onpejieNeHnA ocTaTka OT ileNeHuA, Kak 3To paccMaTpu-
BaeTcA B 3apaue "KpoccHambep”. MockonbKy Takoe peweHuWe B KaKo#h-To
cTeneHu NpoiaeHHbIH aTan, NoNpo6yemM HaikTh HeYTo HoBoE.

2, BuinonHuTh nopaspAgHOEe CROXEHME 3HayeHuii nepemenHbix A, X, Y, M
f0 fipaBUNY CROXEHWA B cTONGUK. MNpu aTom cpasy NOAy4alTCA OTASNbHbIE
uxcpbl C/IOHA u mo3moxHaA Lmgpa nepeHoca B crnegyouwmit paspag. AnA
xpaHeHUA 3Tod umdpbl Hy)XxHa cneuuanoHaa nepemexHan. Ecnu nocne cno-
XEHMA 3HauYeHUA M oKaxeTcA, yTo nepexoc He paseH 0, 3To curHan O TOM,
410 CJIOH rionyyunca He yeTbipexsHauHbiM, Takum 06pa3cM, 3HayeHue undpbl
nepeHoca HyXHO BO3BpallaTh B Bbi3bIBAWWYI0 MPOrpammMy, 4Tobbl NOTOM
OHO Nomorno npoeeputb ycnoeue "CJIOH nogxoaut”.

Cymma Tpex uugp HaxoauTcA B guanasoHe ot 0 po 27. CnegosatenbHo,
oyepegHyio undpy B CJIOHE MoxHo nonyuuth onepauued MOD, peneHuem
no mogynio, a wupy nepeHoca - DIV, ~ geneHumem Haueno. Hanpumep, AnA
Ccymmbl, paBHo# 16, cuepeaHan uugppa - 16 MOD 10 = 6, a uudpa nepeHoca ~
16 DIV 10=1.

YNPAXHEHVA
2. CdopmynnpoBaTb YC/OBME 3ajauM,-KOTOPYI0 MOXHO PeWwnTb C MOMOULbIO
anroputma:
SI:=0; SJ:=0

anal or 1 go 100
AnA J ot 10 po 20
ecmu ((I + J) MOD 5)<>0

T0 SJi=SJ+J
nwHaye SI:=SI +1]
BCE

KOHel, uuKna o J
KoHel, umkna no 1.

3. Yemy 6ygeT paBHO 3HaueHue nepemeHHbix SI u SJ nocne BuinonHewus
¢parmeHTa anroputMa;
SI:=0; SJ:=0; I:=1
Anal ot 10 o 20
ecnu ((I+J) MOD 5)<> 0

10 SJ:=8J+]
Bce
SI:=SI+1

KoHew umkna no J.



4, Ckompko pas npopa6oTaeT uuKl B0 ¢parMeHTe Nporpamms!:

I:=0; Y:=0
m(l DIV 100)<2
Y:=Y+1I
I:=1+10

KOHEeY, UMKna noxa.

MonyyaeTcA, uto ¢ Kaxaoh unhpoi MYXU HyxHo Npogenats 0guHaKoBbIE
AefiCTBMA, T.8, MOXHO 0OPMUTL LMKA. Ho Toraa HEO6X0AMMO, 4TOObI OTAEenb-
4bl€ UMPPbI XPAHUAHUCH HE KaK 3HaYeHWA NPOCTLIX NEepeMeHHbix, a B MaccuBe.

Utak, MoxHo 3anucaTb anroputMm nosyyeHua CIIOHA :

anr SUMMA {uen a6 MYXA[1:4], SLON[1: 4]; uen PERENOS)
apr MYXA —
pes SLON, PERENOS
Hay uen SUM, I
PERENOS :
Ana 1ot 4 g0 1 war -1
TTSUM:=MYXATI] [I]* 3 +PERENOS
SLON [I]:=SUM MOD 10
PERENOS : = SUM DIV 10
KOHely uukna no [
KoHely anroputma SUMMA,

W, HaxoHeu, NopasMbIWNAEM 0 BO3MOXHbIX chocofiax Nposepku nony-
uuBweroca uncna CSIOH. O6 0AHOM neTany aToro AeHCTBUA Mbl yXKe HoBOpUIN.
Ecau anroputm SUMMA BepHeT 3HaueHue napametpa PERENOS = O, 10 mbl
NOJIyYnni YeThIpeX3HaYHOEe YMCNO. JoCTaTowHO y3HaTh, pasHbie B HEM umdpbl
WM HET M He coBNagaloT nn oku ¢ MYXOMW. Ecnun e PERENOS < > 0, To uicno
HE NoaxXoaMT.

Mpoponxan petanusaumio anroputma MYXA u o6paTMEWUC: K YCROBUIO
"CINOH nogxogMT”, HyXHO CHayana npOBEPUTE 3HAYeHMe nepemeHHoR
PERENOS, u60, kak Mbl yxe rosopunu, PERENOS < > 0 ecth curHan o Tom,
:70 CJIOH nonyunncs He YeTLIPex3HAuHbli W OH, BCTECTBEHHO, HEe NoAXOAUT.
Scrm xe PERENOS = 0, To HyxHO NpoBepuTL Ha HecoBnapexue Bce Luppb!
CIIOHA u MYXWU. OakTuyecku a3Ta NposepKka npeactasnAeT co6oOW camo-
“TOATENbHYI0 OpuUrMHanebHylo 3agavy. JlaHsi fBa UENOouYMCNeHHbiX Mmaccusa
~0 3HAYEHUAMM 3NEMEHTOB, B3ATbIMM M3 uHTepsana [0,9]. HyxHO nposepuTs,
“€T U CPeAMN BCEX 3TUX 3NEMEHTOB COBNAAILUX,

Mpepnaraetca cnegyouwmnin-nyTe pewenna. OpraHnsyem UeNoyncneHHbIA
raccuBs REZ u3 10 anemeHToB ¢ Homepamu oT 0 o 9, npeaBapuTEnbHO

&Hynum ero. Mpocmatpusaem maccuebl MYXA u SLON u npubasnaem 1 K
-HaueHWAm Tex anemeHToB REZ, Homepa KOTOpLIX COBNagalnT Co 3HaYeRUAMM
remeHToB MYXA u SLON, 1.e. 3HaueHue anemeHTa OAHOro Maccusa fenaem
OMepoM afemMeHTa Apyroro maccuBa. Ecim B pesynbtate B mMaccuse REZ
~€ aNemMeHTbl GygyT MeHblie 2, TO 3TO Q3HayaeT,uTo B Maccusax MYXA u
LON HeT cosnajamwiuux 3Ha4EHWUA.

3T10T anroput™ yao6HO 0hbopMUTL B BUAE (YHKUMWA NOFUYECKOro Tufa,
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Bo3Bpawawed sHadenne UCTUHA, ecin BCE YCMOBUA BoIMOSIHEHH, T.e. B
maccuBe REZ Bce anementsl MeHbiwe 2, M SIOKb - B npogusHOM cfiyuae.
B 3agave "ABTOGTORHKA” OpPraHM30BaHa paboTa C NOrKYECKHMU NEepeMeHHbIMY,
Mbi ocTaHoBuAKCHL Nepes Heo6XOoAMMOCTbLIO 3anucaTh anhiropuTM, KOTOpbIA Gbt
BoipabaTeiBan noruseckoe 3HayeHue. [oCTaTouHO MONHo paboTa C faHHLIMK
noruyeckoro  TMAa  ONUchiBaeTcA B 3afade  “PacnucaHue  ypokos”.

nor anr PROVER (uen T1ab6 MYXA([f:4], SLON [1:4])
Hay uen tab REZ[0:9]
uen I
nor PR
3Ha4 : = UNCTUHA
4 1ot 0 go 9
REZ [SLON[I]}:=REZ [SLON[I]]+ 1
REZ [MYXA[I]]:=REZ [MYXA[I]]+1
KoHeYy umina no I
I:=0
noka (I <= 9) u 3Hay
ecnn REZ [1]>1
T0 3Hay :=NOXb
uHase Ii=1+1
Bce
KOHel, UMKNa noka
KOHEL anroputma ‘PROVER.

B 3aToM anropuTME MOXHO OTMETUTb OfHY OCOGEHHOCTb, KOTOPaR BOBOALHO
4acTo BO3HHKAET Npu paboTe ¢ NOruyecKUMM fakHbiMU, Pe3ynbTaToM paboTbl
GyHKuuK goRmHo GbiTb 0fHO 3HaueHue: MCTUHA nnu JIOXb. Ewe He BbinoNHMB
HUKAKMX pOBEPOX YCNOBMIA, Mbi ONTUMKCTUYHO MNpegnonaraem, yTo pesyib-
TaToM 6yneT UCTUHA (HayanoHoe npucsausanue 3Hay: = UCTUHA), T.e.,
yTo CJIOH nogxoauT. A 3aTeM BHyTpM LMKAA NPOBEPAEM KaXabli 3NeMeHT
REZ u B cnyvae BbinonHeHyA ycnosuAa REZ [I] > 1 (8 CJTOHE o6Hapyxuioch
cosnageHue uupp) BuinonHAem npucsausaHue 3Hay: =IJIOKb. [ockonbky
3Hay BXOAMT B yCnOBUE PaBOThI LMKNA, BLINOMHEHNE NOCNEAHEro 3aBEpwWaeTcA,
a Cc HUM 3aBepwaeTcA U paboTa BCEro anropuTMa, B Bbi3biBaIOUUA anropuTM
BO3BpawaeTcs sHayeHue JTOXb, Ecnu xe Bce REZ [I] < = 1, To uukn (u anro-
puTM) 3aBeplnTcA no poctmkedun I = 10, a 3Hay TaK ¥ OCTaHEeTCA paBHbLIM
NCTUHA.

Huxe NpusoguTcA Nporpamma Ha A3bike [lackans, COCTasneHHaa no
anroputmy MYXA,

PROGRAM TRANS (INFUT, QUTPUT) ;
CONST S$=9;
TYPE ZIFRA=0..S;
MAS = ARRAY [1..4] OF ZIFRA;
ZIF = ARRAY [ZIFRA] OF ZIFRA;
VAR MYXA, SLON: MAS;
REZ: ZIF ;
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PERENOS, M, Y, X, A : ZIFRA ;
I:INTEGER;
(* npouepypa nonyenus CAOHA )
s1MCEDURE SUMMA (MYXA : MAS; VAR SLON:MAS; VAR PERENOS : ZIFRA) ;
VAR SUM, I:INTEGER;
BEGIN PERENOS:=0;
FOR I:=4 DOWNTO 1 DO
BEGIN SUM:=MYXA [I] 3 +PERENOS;
SLON [I]:=SUM MOD {(§+1);
PERENOS : = SUM DIV (S + 1)
END;
END;
{* pyHxuua nposepkn MYX n CIIOHA «)
FUNCTION PROVER (MYXA, SLON : MAS) : BOOLEAN ;
YAR REZ:ZIF;
1:INTEGER;
PR : BOOLEAN ;
BEGIN PR :=TRUE;
FOR I:=0 TO S DO REZ[I]:=0;
FOR I:=1 TO 4 DO
BEGIN REZ [SLON [I]j :=REZ [SLON [I]]+1;
REZ [MYXA [11]:=REZ [MYXA[I]] +1
END;
I:=0;
WHILE(I <=8) AND PR DO
IF REZ[I] > 1
THEN PR:=FALSE

ELSE I:=1+1;
PROVER:=FR
END;
BEGIN
WRITELN ;

FOR M:=1 TO 3 DO
BEGIN MYXA [1]:=M;
FOR Y :=0 TO S DO
BEGIN
IF M<>Y
THEN
BEGIN MYXA([2]:=Y;
FOR X:=0 TO S DO
BEGIN
IF (X<>M) AND (X<>Y)
THEN i
BEGIN MYXA [3]:=X;
FOR A:=1 TO § DO
BEGIN
IF (A<>M) AND (A< >Y) AND (A<>X)
THEN
BEGIN MYXA [4] :=A;
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END.

SUMMA (MYXA, SLON, PERENOQS) ,
IF PERENOS =10
THEN IF PROVER (MYXA, SLON,
THEN BEGIN
{% nevats HailgerHbix MY XV 1 CIIOHA )
WRITE (M, Y, X, A, *),
ICR I-=1 TO 4 DO WRI1[ LON[IT)
WRITE (’ A
END
n

ey
"

END

END
END
END
END
END

3apaun

MpugymaTh Apyrod anropuTm NPOBEPKM ABVX MOCNEA0BaTeNbHOCTEH C
OrPaHUYEHHEIMM 3H3YEHHAMM HA HecoBnaaeHne 3Tux 3HayeHuin, CpaBHUTL
KayecTsQ CBOEro anroputMa C NPUBEAEHHLIM Bbile,

Mepenucats anroput™ pelieHnAa pebyca Ha A3bik NpOrpaMMUpoBaHWA
Baweid IBM u BoinonHuTL ero. Ckonbko MYX u CITOHOB nonyyunocs ?
N3meHuTte nofyyeHHLIA anropuTM TaK, yTo6bl BMECTO AECATMyHbIXx MYX
# CITOHOB { 8CATUYHBIX YNCEN)OH OTHLICKUBAN WX BOCHMESPUUYHBIX COPO-
And4eR, EROXKEHNE JOMKHO BbINGNHATLCA TOXE B BOCBMEPUYHONH cncTeme
cymncneHus, CKoNbKo Takux nap yucen y Bac noiyyunoch ?

Tem, Koro 3auHTEPECOBANO COCTABNEHME anropuTMa pasragbiBaHuA

pebyca, coseTyem nozHaKomMuTLCA C KHurow [30]. [lBe sapaum oTTygpa npu-
BOAMM HHXE.
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Mpynna "Bugeobanet” o6vABUsa 0 Habope B OCHOBHOW coc™aB. Yepes
BCE Nperpapgbl TBOPYEeCKUxX KOHKypcoB npownu T47 yuactuuuy. Xygo-
XKECTBEHHbIR COBET B 3aTpyAHEHWU: HyxHO OTOBpaTb MakcumanbHoe
YACNO aesyweK, MMEKIWHNX OAWHAKOBLINH pocT, Ho He Gonee 50 venosex.
CocTasuTe anropuT™, NO3BONAWUA NPOBECTH TakoH BLIGOP, yuuTbiBaA,
YTO caMbiii HW3KMiA pocT 168, a cambih Bbicokui - 175 cm. Ecnu no
yka3aHHbIM KpUTEPUAM He ypaeTcA BbigenmTb meHee 50 venoeek, To
anropuTM AOMXEH COoOGWMTL NPUuMHbI 3TOrO. Hanpumep, Heckoabko
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BapUaHTOB COBOKYMHOCTEH ucxopHbIx AaHHbix (pacnpejeneHue No pocTy)

W KenatenbHbli OTBET anropuTMa NOGAE 06pPabOTKM  3TUX  AaHHBIX
(pe3ynbTart):

Pacnpegenexue no pocty PesynbTat
a) 168 cm - 5uen.
169 -10
170 -35
171 -20 Poct 172cm - 40 ven.
172 -40
173 -20
174 -15
175 cm — 2 ven.
6) 1770 cm ~5yen. Poct 170cm - 5ven.
172 - 140 AONONHATENbHBIA OTGOP U3
173 cm —2 yen. 140 yen. poctom 172 cm.
) 170 cm - 45 ven. Poct 170 cm - 45 yen.
171 -45 poct 171 cm — 45 yen.
172 cm — 57 ven. AOTOAHMTENbHLIA OTGOP U3
57 yen. poctom 172 cMm.
r) 172 cm =54 yen. Poct 175¢cm = 41 yen.
173 - 52 JIONONHNTENBHLIA OT6OP M3
175 cm - 41 yen. 54 yen, poctom 172 cMm,

NOMNOAHUTENbHBIA 0TGOP M3
52 yen. poctom 173 cM.
Haiigute wucno [331
B ueTbipex3HayHoM uucne sce uudpbl pasHole W OTAM4Hbl ot 0. Ecau
ero vanucath B 06paTHom nopAake, NOAYYUTCA YuCno, Ha 8532 mekHblie
nepBoHavansHoro. Hakaute 3to uucno.



KPOCCHAMBEP

e B N
9 7

L4

3 5 2
K .7 éd i J lleaste wucna corgopun  zocnods 602,

&ce 0CTanvHoe - Oeno PYK yenoseyeckux.

JI. Kpouexep
"Y10 TaKOE KPOCCBOPA, 3HAIOT BCE. 3HAT U NPOUCXOKAEHUE 3TOrO clloBa
OT aHraunickux cnos “cross” ("xkpect”, "nepeceveHne”) 4 “word” (“cnoso”).
CnoBsapb oOnpepenAaeT KPOCCBOPA Kak ”poA 3aaayu-roNoBOSIOMKM MO
pasragbiBaHui0 CROB; NDEACTaBAAET CO6OW Gurypy, pasbuTyio Ha KBagpaTtl,
KOTOpbIE HYXHO 3an0NHUTL GyKkBamu, 4yTO6bl NO rOPU3OHTANAM U BEPTUKANAM
NCAYYUNCA PAA pasrafaHHbix cnos”. ECAU yuecTb, 4To “number” no-aHriuicku
"yucno”, To Nerko MNOHATb ¥ 3HauyeHue cnosa “KpoccHambep”. Ksagpatot
HY)XHO 3aN0AHNTL LU PaMK, YToBb! NO FOPU3OHTANAM U BEPTHKANAM NONYYKIICA
pajp pasrapaHHbix yucen.
Hanpumep, nycTb umeerca turypa, COCTOAWAA M3 KNETOK, HEKOTOpble
“3 HMx nomeveHbl 6yksamu A, B, C. BykBa oTmeyaer KNeTKy, ¢ KOTOpo#
AOJKHA HayaTbCR 3aMuchb yucna (6yaem roBOpUTL: YuCHO A, uucso B u T.n.),
KampaA uMppa ero saHumaer knetky. B Hawem cnywae 3to 6GyaeT 3 Tpex-
3HayHbix yucna: A, B n C,
A B

C

Mo ropu3ontanu: UYucna BLIYUCNAKTCA NO 3ajaHHbIM ANIA 3TOr0 KPOCCHaM-
A=X2, 6epa npasunam, cOpMyIUpPOBaHHbIM 8BTOPaMK  COBEPLIEHHO
C = (X+Y)*Y+ 1 NpOU3BONbHO. B 4aCTHOCTH, 3TO MOTYT GbiTh 3HAUYGHUA (yHK-
UNT HECKONbKUX NepeMeHHblx (Hanpumep, X, Y, Zu T1.0.). Tpe-
6YETCA HaiiT1 TaKylo COBOKYMHOCTb 3HAYEHW 3TUX NepemeH-
Hbix, NPU KOTOPO# 3HaueHWA GyHKLWA NOAXOAAT ANA 3anof-
" HeHuA KpoccHambepa.

Mo Beprtukanu:
B=2#(X-Y)?
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Tak MOXHO 3anOfHATL Haw KpocrHambep npu
0 e s
X=1, Y=

1 0 1

MNpegnaraeTtca pewnts 3ALAYY

Mo BepTukanu.
A=(W=-X)2-Zxw,
/] B=WrYrZ-ZxwW

e Mo ropusoHTanu.
i A=Xx,

C =YWz,

\‘@

c

JT1a 3apaya B3ATa w3 [32]. Mo MHeHuw aBTOPOB, OHA ABAAETCA BECbMa
33MaHuMBOW, BO-NEPBbIX, MOTOMY, 4TO MOAOGHbIE BCTPEYAKTCA pPEAKo,
BO-BTOPbIX, NOTOMY, 4TO “MawAHHbLIA” nepe6op BapMaHTOB MO3BONMT y3HATS,
CKOMbKO BCEr'd CYWecTsyeT peweHui 3Toro kpoccHambepa.,

PA3PABOTKA AMITOPUTMA

Kak v B criyyae yncnoeoro pebyca B 3agaye “Myxu, GNOHbI U yucha”, Ham
NPUEETCA nocnejosatenbHo Nepebupate 3HaYeHWA nepemeHtbix X, Y, W, Z.
OnHako ecnv B "Myxax...” cpasy 6biiM ACHL! FPaHNLbl U3MEHEHUA MepeMeHHbIX
M, Y, X, A, To B cllysae KpoccHambepa ckasaTh 4TO-fM60 onpeaenenHoe Ges
npeasapuTenbHbiX pasMblliNeHni HeNb3A. JloroBOPHMMGCA NOKA MCKaTh pelieHne
TOMBKO cpegun uenbix HeoTpuuatensHblx X, Y, W, Z. BBegeM gononHuTesnbHbIE
o6o3HayeHua: AV —~ A no septikanu; AG — A no ropusoHTanu; BEFPX, BEFPY,
BEFPW, BEIPZ — BepxHue rpaHuupl WHTepBanos uameHenua X, Y, W, Z cooT-
BETCTBEHHO. Anroputm peweHna Hawewn 3ALAYM Gymet cocToATb U3 4-x
BIOXKEHHbLIX UMKIOB, BHYTPU KOTOPbIX NPOM3BOAATCA BLIYMCAEHMA yucen
AV, AG, B, C n npoBepka BO3MOXHOCTM 3aNONIHEHUA UMM KpocCHambepa.

lorosopumcA nocTynate cneaywowum o6pasom. Boiuucnaem ogHO U3
oyepenHbix yucen AG, B, C uau AV u cpasy NpoBepAem, ABNABTGA N OHO
nonoxuTenbHslM TpexsHaukbiM. Eciv pa, 10 nepexoaum K onpegeneHmio
Apyroro uucna. Ecnm xe ato He TaK, To meHAem napameTp LWKNa, B KOTOPOM
NPOM3BOAMIIUCH BLIYUCEHUA, U BHOBb NOACYMTbIBAEM OAHO U3 AG, B, C nnu AV,
Korga uetwipe uucna AG, B, C, AV nonyueHbl, NpOBEPAEM, MOXHO fin UMK
3anonHuTe KpoccHambep. Ecnu pa, To nevataem OTBET M MbiTAEMCA HaWTK
ApYrue peweHnn; ecny HeT, NPoA0KaemM RONCKN pelleHua,

O6uan cxema anropuTmMa MOoXeT BbiTh ClERY oUW en:
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anr CRNUM
onycaHue faHHbIX
Hayano anroputma
umukn no X ot 0 go BEPIX
umxn no Y ot 0 pgo BEPTY
Bbluuchnenne AG
npoeepka: AG — TpexsHauHoe ?
AA: uukn no W ot 0 po BEPIW
umkn no Z or 0 go BEPrZ
Bblaucnenue B
nposepka: B — TpexaHayHoe ?
JA: BoluncreHne AV
npoeepka: AV ~ Tpex3HauHoe ?
BA: Bbiyucneune C
nposepka: C - Tpex3HayHoe ?
BA: npoBepKka: MOXXHO 3anonHUTL KpoccHambe
[A: BbIBOA pe3ynbTaia
KOHEL, NpoRepxu 33N0NHeHuA
Koney nposepku C
KOHey nposepkn AV
KoHel, npoBepku B
KoHey uuikna no Z
KOHey, uxkna no W
KoHey nposepkun AG
KoHey uukna no Y
KoHel, uukna o X
KoHel, anroputma CRNUM.

MepsooyepeaHoH 3anaueﬁ. nocneayiouie PA3PABUTKM  anroputma
ABNAETCA YTOYHEHME [PAHML W3MEHEHWA napameTpoB umknos. OyeBUAHO,
UCKOMbBIE BEMUYMHBI MOXHO HAWTH, aHANU3UPyR BbIPAXKEHMWA, M0 KOTOPbIM
BoIYUCAAOTCA yucha AV, AG, B, C, T.e. Mbl Ha BpemMA HEMHOro OTBREKaSMCA
OT anropuTMa 1 06pallaemMca K MaTeMaTHYECKUM DACCYKASHUAM.

3aiimemcA cHawana HWAHWMWM  TPAHWUAMI.  [felicTBuTensHo nn
oHM  Hynesbie ? PaccMoTDMM, Hanpumep, camoe NPOCTOe BbipaXeHwue
AG = XY, Mpu Y = 0 n nobom X BuIPaXKEHUS TEPABT CMbICH, 3HAYMT, HYKHAR

DaHuua Y He moxeT 6biTb Hynesod. NMpu X =0 u nwbom Y > 0 - AG =0, t.e.
AG He Tpex3HauyHoe, CnepoBaTeflbHO, AVXHAR rpasuua BNA X HE HylieBaA,
Nanee, npu X =1uY >G6 ~ AG = | - onaTb He Tpex3KayHoe 4KuCcao. A BOT
ARA X = 2 Takoro NPOCTOro BbiBOAA CRENATh YHE HENb3A, NO3TOMY OCTABUM 2
HUXHeW rpaHuuen ana X

AHanu3upya aHanorvyHsiM 06pasomM BbipaMeHua AnA uyucen AV u C,
MOXHO OMNPERSNUTL HUKHUE IPAHNLL! (BO3MOXKHD, He OKOHYATENbHbIA BapUaHT)
ANA BCex nepemeHHbix X, Y, W, Z. NocTpoum anA Hux Tabnuuy, B KOTOpOH
yKaxem HaasaHue 4uCcNa, 4YbE BLIPAKEHWUE AHANU3UPYETCA, NONYYUBWYKCA
HUXKHIO rpaHuly W MOACHEHUA M0 NOBOAY OTEPACHIBAEMKIX 3HAUEHMH.
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HassaHue HuxHAA MpuuuHa
Yucna rpasuua OrpaHuuEHNA
AV X >=2 AV=0 npu X=0,
AV=1 npu X=1
o] Yy >=2 C=0 npu Y =0,
c=1 npu Y=1
AG zZ>=2 AG=1 npnu Z=0
AG==X<0 npu Z=1
c w>=2 C - apo6b npn  W=0,
C=1npu Z=2 W=1,
C - apo6b npm Z2>2, W=1

BEPXHWE MPAHWLIBI ana X, Y, W mMoXHo- NogcyntaTs, BOCMONb30BaBHIKGH
ycnosuamu: AV < 1000, B < 1000, nockoneky AV u B —rpexsHauHbie. U3

AV < 1000 cnegyeTt xY < 1000. NorapugmupyA No ocHoBaHu X > 1, nonyyaem
Y« log, X < log, 1000, Y < logy 1000.

Mockonbky Y - uenoe, To nocnegHee HEPaBeHCTBO HyXHO NepenucaTts
B Buae Y < | log, 1000 }, rge | | oGo3HauaeT Gruxadluee UENOE CHU3Y.
Hanpumep, [3.5]= 3. Haubonblwero sHayeHna Y ApCTUraeT fpu HaumeHbwem
X=2:

Y < lod, 1000, T.e. BepxHAR rpahuua Y <=9,

C apyro# CTOpPOHbl, U3 COOTHOWEHWA xY < 1000 APNA HaWMEHbUWEro

3HayeHuA Y = 2 nonyyaem X2 < 1000; X < \/1000, T.6. BEPXHAA rpaHuua
X < = 31.

Nepenuwem BoipaxeHne anA B. B = Wx Y& Z4+W =\ (Y * Z + 1)..Mpu
HauMeHbnx X =2uY =2 B=W « (2% 2 + 1) = 5 « W < 1000, cnegosa-
TefbHO, BEPXHAA rpaHuua W < =199,

W3 BbipaxeHun AnA C MOXHo onpeaeauts COOTHOWEHUA MEXAY
nepemeHHbiMu W n Z. C OpHOR CTOPOHBI,

Y% =2 < 1000.

TNorapugpmupys no Y > 1, noayuum W ~ Z < logy 1000. Mpu HauMeHbiuem
Y = 2 MOXHO HaiTu Hanbonblee 3HayeHe pasHoCT W - Z

W-Z<|log, 1000, W-Z<=9, Z>=w-9

DUKCUPYA 3Ty HWXKHIOW rPaHKLY ANIA Z, HEe HYKHO 3a6biBaTh O TOM, 4TO paHee
Mbl BbIBEAM COOTHOWEHME Z > = 2, 3HauUT, CNu OKaXETCA, YTO PasHOCTb
W~ 9<2, T0oHWKHENA rpaHuueit gna Z QoMKHO 0CTaThCA 2.

C ppyro# CTOpOHbI,
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Y¥ %> = 100 8 cuny TpexaHauHocTs wucna C,

W=2Z> = logy 100.

MoacTaenar 8 370 HEPABEHCTBO HauGonbwee zHayeHne Y = 9, mul nony-
YUM HaUMEHLLIee 3HaYeHHe pasHocTu W ~ Z

W-2Z > =7 log, 100, rpe [ ] = 6amxaiiwee uenoe ceepxy ([3,51 = 4);
wW-2>=3; Z<=w-3.

Mockoneky ¥ > = 2, TO U3 NOCNSHMX HEPABEHCTB Cpasy chejyer, 4To
HUXKHAA rpaHuua W > = 5, B anroputMe 3Ta TecHaa CBAR3b MeXgy nepeMen-
HbiniM W u Z ponXHa 0TobpasnTocA BO BROXKEHHbIX APYr B Apyra umknax,
npryem rpaHulibl BHYTPEHHEr 0 UMKAA BbIYUCIAKTCA N0 3HAYeHUAM napameTpa
BHewHero uukna. B anroputme CRNUM BHyTperHuid uukn no Z , 31aumnt, nepep
HaYyanoMm ero HyXHo f065aBUTb AEACTBUA N0 BLIYUCIEHUIO MPAHUL, M3MEHEHUA
3TOFO NapameTpa.

WTaKk, BbiNMWem BCe NOAyyeHRble rpaHuupl B eguHylo Tabauuy, uTo6hl
NoTOM MpU COCTABNEHUY anropuTmMa nerye GuiNo OPUEHTUPOBATLCA B UMKNEX.

NepemeHHan HuxHAA BepxHan
napameTp uukna| rpaHuua rpatuua
X 2 31
Y 2 9
W 5 189
z 2 nnnw=9 w=3

AHanuanpyA anroputm CRNUM, MOXHO aaTh HEKOTOPbIE peKOMEHAauMK
no nosojy ero ganwHenwen PASPABOTKU.

1. Nposepky uncna Ha Tpex3aHayHOCTL cNefyeT OhOPMHUTL B 3Uge 5oru-
yeko# (yHKUMM, yTOGbI He NucaTb YeTblpe pasa OfHO M TO K€ YCNoBMe.
C dyHKuMe#d Takoro THNa mbl BCTPEYARNCH B 3apaue "Myxu, CNoHbl U uucna”.

2, NpoBepKa Ha BO3MOXHOCTb 3anOfHEHWA KpoccHambepa TOXE AONXHa
BbiTb OTACALHBIM aNrOpUTMOM, M ONATb 34€Ch NOAXOANT NOTrUYECKaA ByhKumMA,
NOCKONBLKY Ha Haw BOMPOC BO3MOXHbI TOAbKO ABa oTdeTa: A wuan HET.

3anuwem GyHKUMIO NPOBEPKM LENIOr0 YUCNA HA TPEX3HAYHOCTS!

nor anr TRI {uen A)
Hay
"ecnm (A>=100) n (A <1000)
" 710 3Mau:=MCTUHA
WHave 3Hay : = IOXb
_B_S_e_
KoHey anroputma TRI.



MNpexae 4em COCTaBUTb aNrOpUTM ANA (PYHKUMM, NPOBEPAWEA BO3-
MOXHOCTb 3afofIHEHUA KpoccHambepa, [OroBOPUMCA 06 OEO3HAYEHURX.
MycTe AV1, AG1, B1, C1 — nepsbie undpb: B yuchax AV, AG, B, C cootseTcT-
BEHHO, @ AV3, AG3, B3, C3 - TpeTbu, NocAegH1E UX Undpbl.

AnA BblgeneHnA oTAeNbHLIX UMBP YMCNa HaM NOHaROGATCA cheunanbHbie
snepauuy Hag LenogncieHHbimu aakHbimu = MOD v DIV. PeaynbtaT onepauuu
MOD = 0CTaToOK OT gefeHua aByx uefibix Yyucen, Hanpumep, 873 MOD 8 paeHo 1.
OuesMaHO, BCNIU B KAYECTBE BENUTENA B3ATL OCHOBAHME CUCTEMBLI CYMCNEHWUA
10, 1o, sbinonHue pedctene 873 MOD 10, Mbl nonyyum mnapgwyio uudpy
yicna = 3. A [0 oCTaibHbix UMGP HaM NOMOXET J06paTbCA onepauuns DIV -
aenexne 6es octatka. 3anuch 873 DIV 10 daKkTuyeckn o3HavaeT nopcyer
KonuyecTea AECATKOB B uuche 873, B nonyyeHHoM pesynbTate Mnaawan
unhpa Ta, K BbIANEHUI0 KOTOPOH Mbl CTPEMUANCH, ¥ Tenepb yxe 3Haem, yTo
ANA 3TOro HyXxHo caenate 87 MOD 10, T.e. chepyiowan uuppa 7, a ctapwan 8
nonyyutca u3 87 DIV 10. Tak, nocrneposaTtenbHoe yepegoBaHwe MOD M DIV
TI03B0ONIAET Pa3OXUTb YUCAO Ha OTAENBHbIE UMdPLl. B anropuTme atu geicTevna
0BbINHO 3aNUCHIBAKTCA B LMKNE TUNA NOKa.

3apaHudA

A. CoCTaBuTb anropuTMm, B KOTOpOM K 3anuck uucha N poGasnrerca 1
cnpasa M cnesa, T.e. U3 uucna 924 nonyyaerca 19241,

B. CocTasuTb anroputm, B KOTOPOM B 3anuci ynchia N MEHAITCA MecTamu
Kpa#iHue unppsl, T.6. 3 451 nonyyaercs 154,

B. CocTaBuTb anropuTM, 8 KOTOPOM NOACYMTLIBAETCA KOAMYECTBO LMGP B
3anucu 3apanioro wucna N u onpegenseTcs nepsan (ctapwan) uugpa
3anucy 3TOro yucha.

7. CocTaButb anroput™M, B KOTOPOM MpOBEPAETCA, BXOAUT NW 3agaHHaA
uuppa K 8 3anuch uucna Nz,

A. CocTaBuTb anroputm, B KOTOPOM MNOPAZOK Undp B uucne M meHAeTcA
Ha O6paTHbIA:

a) ¢ 3anncbi0 pesyfnbTaTa B APYroe MEeCTo NamATH;

6) C 3aNUCbi0 pe3ynibTaTa Ha TO e MECTO NaMATH.

Teneps MOXHO 3aNUCATb aNropUTM QYHKLMK, NPOBEPAIOLLER BO3MOXHOCTD
32N0NHEHWA KpoccHambepa.

nor anr CRCSS {uen AG, AV, B,C)

434 uen AG1,AG3, AV1,AV3,B1,B3,C1,C3
3Hay 1 = JIOXb
AG1:=AG DIV 100
AV1:=AV DIV 100
ecnm AG1=AV1
"0 AG3:=AG MOD 10

" B1:=B DIV 100
ecnu AG3=B1
"7o0 B3:=B MOD 10
" €3:=C MoD 10
ecnu B3=C3
10 C1:=C DIV 100
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AV3:=AvV MOD 10

echm C1=AV3
T0 3Hay:=WUCTUHA
sce

BCe
BCe
BCce
Koney anroputma CROSS.

3T0T anroputm, B O0TAM4Me OT dyHKuun PROVER, sanucaHHoi B 3apaye
"Myxu, CNOHbl U yucna®, MOXHO HasBaTb dyHKuuelh-neccumucTom. CHavana
Mbl Npegnonaraem, 4To pelweHue He HangeHo (3Hay: = JIOXKb go cpaBHeHWA
uudp), a NOTOM genaem NONbLITKU aokasaTtb o6paTHoe. MocKonbKy BCEe ycnoB-
Hble onepaTopbl BNOXEHb! ApYr B Apyra, T.e. 06pasyloT LEnouKy eciu = 70 =
MHave, TO [0 NocnegHero YCNoBWA Mbl JO6E€PEeMCA TONbKO NPU UCTUHHOCTH
Tpex Npeablaywmx.

YOPAXHEHUA
1. Kakue nepeMeHHble M3MEHATCA B pesynLTaTe pab Tl anropuTMa:

L:=UCTUHA; X:=7; Y:=1
ecim (X>=2) n (X< =5)

To X:=10
wHave ecam (Y>=2) u (Y<=5)
T0 Y:=10
uHaue ecmm ((X<=2) n (Y<=2)) wm L
10 Z:=10
wHave W:=10
Bce
BCe
BCe.

2. 3anucatb (pparMeHT NporpamMmbl, Npyu BbINONHEHUN KOTOPOro NEepemeHHan
P nonyuut 3HayeHwe 5, ecim HEKOTOpaA Touka C KoopanHatTamu (X, Y)
OKaXEeTCA B 3aWTPUXOBAHHOA 06MAaCTM (rpaHuubl UCKMIOUUTH).

1

-1 -5\ 05 1 2

-05

Mpu sblyucnenun AV, C u AG HaM NOHapo6UTCA ONepauuR BO3BEAEHMA



B CTeneHb. B HeKkoTopbix A3bikax NPOrpamMMMpOBaHUA, Hanpumep, B Mackane,
TaKkoBO# HeT. Mo3TOMy cpasy sanuwem aTo NeACTBME B BUAE BCMOMOraTeNb-
HOro anropuTMa, B3ATOrO W3 [24].
uen anr STEP (uen A, N)
Hay uen REZ, POK, R
T REZ:=1; R:=A; POK:=N
noka POK>0
ecnu (POK MOD 2)<>0
T0 POK:=POK-1

REZ:=REZ » R
B8ce
ecnu POK>0
to POK:=POK DIV 2
T R:=R=%R
BCE
KOHEY, noKa
3Hay : = REZ

xoHey, anroputma STEP.

3apaHue E. PasobpatbcA B cTpykType anroputma STEP u path ero
cnosecHoe onucaHue. Hackonbko GuicTpee MO cpaBHEHWIO C NOCNEA0BATE b
HbiM YMHOXEHWEeM paboTaer 3ToT anroputm ?

C y4eToM BBIGpaHMbIX BCNOMOraTefibHbIX anrOpuMTMOB MOXHO 3anvcaTb
nporpammy 3aN0fIHEHUA KpoccHambepa:

anr CRNUM (uen AG, AV, B, C)
pes AG,AV,B,C
Had uen X,Y,W,Z ZN
And a X ot 2 pgo 31
Aana Y o1 2 go 9
AG ' =STEP (X, Y)
ecnu TRI(AG)
T
- Ana W ot 5 po 199
ecin W >= 11
T0 IN:=W-~-9
wHaye ZN:=2
BCE

nnﬂZorZNp,oW3
B:=Wx(Y*Z+1)
ecnu TRI(B)
T0 AV:=STEP(W-2,Z)-Z*W
ecnn TRI(AV)
To C.:=STEP(Y,W-2)
ecnu TRI(C)
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To ecam CROSS (AG, AV, B, C)
TO nevatb pesynbraTa
BCE
sce ==
BCE
B_ce_—
KoHel, Uukna no Z
KoHeL uukna no W
BCE
KOHeL uukna noyY
KOHel uukna no X
KoHelu anroputma CRNUM.

3apaHua

X. 3anucarte nporpammy CRNUM Ha A3bike nporpammuposaHua sawein IBM,
BbiNONKMB e€e, Yy3HaTb KOAMYECTBO pasHblx peweHni. [MojcunTaTth
(c  nomowpl cueTuMKa B NPOrpamme), CKOMLKO 4YETBBPOK uucen
NPOBEPAIOTCA B NOMBITKAX 3aM0fIHUTL KpoccHambep. OnpepennTs uucno

ularos BbiNONHEHUA CaMOr G BHYTPEHHEro uukna.

3. CocTaBuTb CBO# KpoccHambep u NpeanoxuTb TOBapuuiaMm pewuTb ero

c nomoubio IBM.

Huxe npuBoauTcA TeKcT nporpammbl CRNUM Ha Asbike [Mackane.

PROGRAM CRNUM (INPUT, OUTPUT) ;
VAR X, Y,Z, W, ZN, AG, AV, B, C: INTEGER ;
(% (yHKUMA NPOBEPKM YMCRA HA TPEX3HAYHOCTL * )
FUNCTION TRI (A : INTEGER) : BOOLEAN ;
BEGIN
IF (A< =999) AND (A>=100)
THEN TRI:=TRUE
ELSE TRI:=FALSE
END;
(* yHKUMA NPOBEPKM 3aNONHEHMA KpocCHambepa )
FUNCTION CROSS (AG, AV, B, C: INTEGER) : BOOLEAN ;
VAR AGI, AV1, AG3, AV3, B1, B3, C1, C3: INTEGER ;
BEGIN CROSS:=FALSE;
AGl:=AG DIV 100;
AV1:=AV DIV 100;
IF AGl=AV1
THEN BEGIN AG3:=AG MOD 10;
Bl:=B DIV 100;

IF AG3=Bl

THEN BEGIN B3:=B MOD 10;
C3:=C MOD 10;
IF B3=C3

THEN BEGIN Cl:=C DIV 100;
AV3:=AV MOD 10;
IF Cl=AV3
5 THEN CROSS : = TRUE



END
END
END
END;

(* pyHKUMA BolyMchenua A B ctenenn N +)
FUNCTION STEP (A, N : INTEGER) : INTEGER ;
VAR REZ, POK, R ; INTEGER ;
BEGIN REZ:=1; R:=A; POK:=N;
WHILE POK>0 DO
BEGIN IF (POK MOD 2) <>0
THEN BEGIN POK:=POK-1;

REZ :=REZ« R
END;
IF POK> 0
THEN BEGIN POK:=POK DIV 2;
R:=R«R
END
END;
STEP : = REZ
END ;
BEGIN

FOR X:=2 TO 31 DO
FOR Y:=2 TO 9 DO
BEGIN (* BblyucrieHne A MO ropusoHTamm )
AG:=STEP (X, Y);
IF TRI (AG)
THEN

FOR W:=5 TO 199 DO
BEGIN

IF W>=11 THEN ZN:=W-9 ELSE ZN:=2;
FOR Z:=ZN 70 W-3 DO
BEGIN (* Buluncnenue B no mepTukanu* )
B:=Wx(Y*Z+1);
IF TRI(B)
THEN

BEGIN (* sbluucnenne A no BepTUKanu* )
AV :=STEP (W=X,Z) - Z+«W;
IF TRI (AV)
THEN

BEGIN (* sblyucnexne C no rOpM30HTANU* )
C:=STEP(Y,W-12);
IF TRI(C)
THEN
IF CROSS (AG, AV, B, C)
THEN
BEGIN (% neyaTh peweHuA kpoccHambepa + )
WRITELN (’ AG=",AG,” ’,AV,’B=",B,
I s » C= ,’ C)
WRITELN ('X=",X,” ’, Yy,

s

53



’Z:’,Z’, ”,w_'”w)
END
END
END
END
END
END
END.

TAPABAPCKAA M'PAMOTA

Orbluju 8ceMy HAYAA0 U Tbl MHO20€
notmeuss.

Kosvma  Ilpyrcos

Uurtupyem [2]): "B kHure M. 3yesa-OpabiHua "Ckasanue o rpage Hoso-
Kutexe” eCTb UHTEpECHOe ynomuHaHue 06 04HOM M3 NEPBbLIX PYCCKMX Wndpos,
KOTOPbIMM NOMb30BANMCh B 1516 BB, Ha PycH [NA COCTABNEHUA CEKPETHBIX
6ymMar B nepenscke LapcKoro Asopa ¢ pycCKumM Nocnamu, HaxoAuBWUMMCA
3a rpaHuuei. B Hawe Bpema 3TOT cNoco6 TaWHOMMUCHM KAXETCA NPOCTbIM,
HO B Te BpPEMEHa mano KTo cymen Obl, He 3HaA Kiloya, NPOYUTaTh MUCLMO,
3awnppoBaHHoe “Tapab6apcKok rpamMoTon” (Tak Ha3biBany B TO BPEMA TaiHbIe
nUCcbMeHa).

Cnoco6 wugpoBku 6bi1 chnepyowuin, Bce cornacHble GyKBbt pycckod
a3byku 3anMcLiBaiMch B ABa pAAA; OfHA NonoBMHa GyKs BBEPXy, Apyrad
NONOBMHAa ~ BHU3Y, NpUyem B o6patHom nopAgke (oaHa GyKea nop Apyro#).

BBragpx33KnamH
WwyuwuxoTCPN

Mpu 3awndpoBKe CROB COrfnacHble B3aUMHO 3aMEHANUCH, a rAacHble,
i v 6yksbl b, b BnuchiBaNMCh 6e3 M3MeHeHWR. CNoBa 3anMCLIBANKCHL 6e3
NPOMEXYTKOB MEXAYy HUMK, KaK Boo6wWEe NUcancA No6oi TekcT a¢ 16 B., u aTo
euie 6onblie 3aTPyaHANO pa3ragbiBaHue COAePXaHua nucem”.

3apava: Hanucatb anroputm WHAGPOBKM U AeWKPOBKM TeKCTa B COOT-
BETCTBUM C ONMCaHHbIMYU Y M.3yesa-OpasiHua npasunamu.
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CHayana o6cygum Bonpoc 0 cnocobax NpeacTaBNeHnA UCxORHOA rHBOP-
Mauuu. TekcT, nognexawuin 3aluhpoBke U pewnppoBke, Syaem paccmartpu-
BaTb Kak CHUMBOMbHbLIA MacCHB COOTBETCTBYIOWER anauHbl. HasoBeM er0
OLDTEXT. OueBugHo, 4To NOHANO6ATCA €Ule ABa CuNBGAbHbIX MaccuBa:

1) Maccus cornacHbix 6yke (Hazosem ero SOGL);

2) maccuB rnacHblx GyKB, B KOTOPb¥i Lenecoobpasro A0GaBUTL HEW3-
MeHAEMbIE NpH WndpoBske Gykebl: 1, b, b (Hazosem ero GLAS).

3HaYeHWA 3NEeMEHTOB COOTBETCTBYIOWMX MACCHBOB (IPUBEAEHbI HUXKE:

SOGL BET AXIKIMHILIWYUXSTCPN 20 aneme.dtoB
GLAS AEEVOYbISADLIA 13 anemeHTOB
3awngpoBaHHbii UM aeinbpPOBAHHbIA TEKCT MOXHO 3anvchiBaTh Ha
cTapom mecte (B maccuse OLDTEXT) unu BuigenuTs ANA HErO HOBOE MECTO =
06bABUTL HOBbIH CUMBOJMIbHbIA MACCHMB C aHaNOruyHbiMKU XapakTepHCTUKaAMK
u ¢ umenem NEWTEXT. Takum 06pa3om, onMcaHuA HEO6X0AUMbIX NEpeMEeHHbIX
B 3apauye 6yayT UMeTb BUA:

nur Ta6 OLDTEXT [1..N]
T Tab NEWTEXT[1..N]
wmT Tab SOGL[1..20]

nmT Tab GLAS([1..13].
PA3PABOTKA AJITOPUTMA WNASGPOBKW
O6Wui BUA anropuTMa O4YEeBUAEH:

anr SHIFR
BBOJ maccusoB 6yKkB M WMdpyemMoro Tekcta
wugpoBKa TeKcTa
BbiBOJ 3awudposaHHOro TekcTa
KoHey anroputma SHIFR.

LETANIM3AUNA ANTOPUTMA

CylecTaeHHbIM NPEANOXEHKEM, NoaNexauwum AeTannsauuy, ABAABTCA
BTOpOE - WKPPOBKA TEKCTa. Kaxpgan byksa TekcTa 40sxHa BbiTb NPOCMOTPEH3,
W npousBeseHa Heo6xoquman 3ameHa. 3TO MOXHO cpenarh, WCMoNb3yA
UMKANYECKY0 KOHCTPYKUMIO. [INA &€ opraHu3auuyn BBEAEM CHETYMK C UMEHEM 1.

umkn nol ot 1 go N-
npoeepka: I-a Gyksa He coriacHaAa ?
DA: 3ameHbl He MpOU3BOAUTCA
HET: npou3secTi COOTBETCTBYIOULYHD 3aMEHY
6yksbi
KOHEL, NpoBepku
KoHey, umkna no 1.

Mposepka ¢akTa, 4To I-A GykBa TEKCTa He ABNAETCA cornacHoh 6yKBO#,
TakKe MOXET GbiTh Peanu3oBaHa C MOMOULbI0 UMKAUYECKOW KOHCTPYKUMH,
HO YK€ C APYriM cHeTynkoM. Hazosem ero umeHem J.

J:=1



LMKkn noka J<=13
nposepka: OLDTEXT [I]1 = GLAS[I1 7
JA: BbiATM ¥3 uMkna no J
HET: npow3secT# 3ameHy GYKBbl
cnegywuiee 3Hasedue J
KOHet] npoBepKu
KoHeL, uuxna no J.

Tenepe geTanusupyem nNpegnoxerue — NpoM3secTd COOTBETCTBYIOWY
3ameHy Gyksbl. Bce cornacHbie GykBbl HaxQ@ATCA B 0gHOM Macckee SOG
v pacnofioxeHol cneayowum obpasom: BB IKIKNIMHWYUXOTCPI
{Tpu TakoM pacnonoxeHuu

1-f Byksa (b) 3ameHAeTCA Ha 11-0 (ILL),

2-n Gyksa (B) sameHaetca Ha 12-0 (ill} u T. 4.,

10-n 6ykea {H) 3ameHAeTcA Ha 20-0 (M) n T. 4.,

20-n 6ykBa (M) 3ameHAeTcA Ha 10-10 (H).

Takvm 06pasoM, anropuTM 3ameHbl I-# GyKBbl MOXET GbITh 2anucaM
cnegayowuMm  o6pasom:

onpegenuts Homep (NOMB) 6ykebi B maccuse SOGL
nposepka: NOMB wmetbwe unu pased 10 ?
DA: 3amenuts I-0 6ykBy Tekcta Ha 6Syksy SOGL [ NOMB + 10]
HET: 3aneHuTb I-0 Gyksy TekcTa Ha 6ykesy SOGL [NOMB -10]
KOHEl, NpoBepKM.
JletTanusupyem nepsoe  npepnoXxeHue nocnegHero  gparmedTa.
AnAa onpepeneHus Homepa NOMB Heob6xogumo [-i0 GykBy TeKcTa cpas-
HUTL CO Bcemyn SykBamu B MaccuBe SOGL.PasymHO npegnonoxiTs, uTo B
3annCK TeKCTa MOXET BCTPETUTLCA CUMBOS, KOTOPLIA He BXOAWT HH B MacCus
SOGL, Hu B8 maccuB GLAS. B 3tom chyyae anroputm aoskeH oTpearMposaTts,
Hanpumep, coobuieHuem "HEW3BECTHbIA CUMBOM®, u nubo npexpaTuts
AanbHerlwnin NpocMoTp TeKcTa, AKWG0 OCTaBUTb  CHMBOJNT 6€3 W3MEHEeHWH.
J\nA onpegeneHHOCTH CCTAHOBUMCA Ha nocnegHem BapuaHTe. CnegosarenbHo,
paccmatpusaemoe MNpeanoXxeHue JeTanu3upyeTcA B BMAE  UMKAWYECKON
KOHCTPYKUWK, KOTOPYIO OGOPMHAM CO CHETuMKom J, umewwumca ot 1 go 20,
Ji=1
uMKn noka J <=20
nposepka: OLDTEXT [I] = SOGL[J]
[A: NOMB npuceouts 3HaueHue J
BbIWTWM M3 uMKna no J
HET: cnegyiouiee 3HaueHue J
KOHel, npoBepKu
KOHewW uukna no J,
fipoeepka: HaiifeH HeM3BeCTHbI cumson ?
JA: ocTasuTb CHMBOA 683 M3MeHer.iA
HET: npoussecTn 3ameHy cornacHoi 6GyKsbl
KoHel, npoBepkw.



O6paTuM BHUMAHME HA TO, YTO B NPUBEAECHHOM aNroOpuTME BbIXOA W3
UMKNa MOXET NPOUCXCAMTb NPU ABYX pasHuix cuTyauuax. Ecnu o6HapyxeHo
coBnaaexue 6ykB, To J 6yaeT 06A3aTENLHO MaxOAMTLCA B AvanasoHe ot 1 go
20, a wHave J GygeT 60Abwe rpaHMyHOro 3HauyeHna 20. AHanu3npya 3To
3HayeHne nocne uuKNa, MOXHO 3a(MKCMPOBATL CUTyalMIo, KOraa B TEKCTe
06HapyXeH HeU3BECTHbIA CUMBON.

Tenepb MOXHO 3anNUcaTh BECb aNrOPUTM LENUKOM.
anr SHIFR

BBOJ wuppyemoro Tekcta n maccusos SOGL u GLAS
ana Tor1g0 N
i=1
fNoka J <=13
ecmn OLDTEXT [1] = GLAS [J]
T0 J:=15(knnA BbIxOAa M3 uMKNa)
NEWTEXT [I]:= OLDTEXT [I]
nHave J:=J+1
8sce
KOHey uukna noka
J:=1
noka J < =20

ecmm OLDTEXT [I] = SOGL [I]
o NOMB:=]
T J:=25 (% pnA Bbix0Aa M3 UMKNa *)
wHave J:i=J+1
BCE
koHeu uukna noka
ecru J=25
10 ecrm NOMB > 10
10 NEWTEXT [1] : = SOGL [NOMB - 10]
uraye NEWTEXT [1] : = SOGL [NOMB + 10]
BCE
wnnave NEWTEXT [I] : = OLDTEXT [I]
Bce
Kkowey umkna no I
BbIBOJ 3awugposaHHOro Tekcra
KoHey, anroputma SHIFR.

YNPAXHEHNA

1. Hanucatb anroputm aewudpoBKK TEKCTa, 3awnpOoBAHHOrO OMUCAHHLIM
cnocd6om.

2. Hanucatb anroputM WHGPOBKU TEKCTa NPW YCNOBUK, 4TO COXPAHAETCA
npexHee NpaBuno 3ameHbl Gyks, HO coriacHnie GykBbl maccwsa SOGL
pacnonoxeHsl chneaylouwum obpasom:

BEBIFrAX3IKAMHNOPCTO® XU Y WUW.
3. HanucaTs anropuTMbl WUHPOBKM U ACLMEPOBKM TEKCTA, NOMEWan HOBbIA
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TEKCT Ha CTapoe MeCTO, T.€. N0Nb3yACh B 3a4a4e TONbKO OAHUM MaACCHBOM
OLDTEXT.
Hanucats anroputmbl wWndpOBKM KU aeusMhpOBKM TEKCTa B Clyyae, eciv
B poGaBneHMe K cCOrfacHblM 6yKBaM rNaCHbIe TOXE .3aMEHAKTCA Mo
aHanorMyHoMy ANA cornacHelx Npasuay:
AEENO
A 3blY.
HanucaTe anroput™mbl WHUGPOBKK ¥ ASWWHPOBKK TEKCTOB ANA CNyvaA,
Korpa nepsbie 10 cornacHbix 6YyKB 3aMEHAKTCA Ha COOTBETCTBYyllLME
rilacHble, OCTaNbHbLIE — B COOTBETCTBUM C TaBANLEN:
BEBFAXK3IKIAIMHNPCTO®
AEENOYDBINAWL WYL X
Hanucate anroputm (uudpoBKKM, MOMb3YACL METOAOM UMKNMYECKOro
casura 6yks andasura (puc. 5).
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B HekoTopoM WHTeAnekTyanbHOM MHCTUTYTE HayuHble COTPYAHMKM
3aHUMaNNChb KOHCTPYMPOBAHWEM nporpaMms! "Po60T-wndpoBanbLMK”,
AHn ¥ HOuM HanpRXEHHOro TPYAa y8eHYanuch ycnexom — Nporpamma
3apaboTana. Becb MHCTUTYT ByPNuUn OT PagoCTH, KXALIA XOTEN NONY4YUTL
WudpoBKY cBOEro TekcTa. Ho oaHax gLl YbA-TO KOBapHaA pyKa noxutuna
ANCKETY C NPOrpamMmoi, a YepHOBUKU pa3paboToK yxe Gbin BbIGPOLWEHbI.
CoxpaHuinch TONbKO 06pasubl WUGHPOBKM HECKOMbKUX TEeKCcToB. OpuH
U3 HUX — CTUXOTBOpEHWe — poGOT NpespaTwi B CTPOKY uYucen, pazpe-
NeHHbIx cuMBOnOM ” 17
CKBO3b CEThL anMasHyIo 3a3eneHen BOCTOK.
Baanb no 3emne TaMHCTBEHHOW v CTPOroM
Nyyatca ThicAYM TPONMHOK M goOpOT.
O, ecnv 6 Ham NpoATH upe3 MUP OAHOH poporoi !
Bce BugeTs, BCe NOHATL, BCE 34Tb, BCE NEPEXUTD,
Bce gopmbl, Bece LuBeTa BOGpaTh B Ce6A riasamu,
MpoWT# ri0 BCEV 3emie  FopAWMMU CTYNHAMY,
Bce BocnpuHATb U CHOBA BONAOTHTL.

[M. BonowwuH]
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fioMOrUTE y4yeHbIM BOCCTAHOBMTE anroputMm “Po6oTa-WwudpoBanbiymMKka”,

Hvxxe npueefeHa NporpaMma, HanucaHHaA Ha A3bike Mackane, gna cnyyan



wugposkn no anroputmy M. 3yesa-OpabiHua.

PROGRAM SHIFR (I, 0);
TYPE MAS=ARRAY[1..30] OF CHAR;
MASS = ARRAY [1..20] OF CHAR;
MASG= ARRAY [1..13] OF CHAR;
VAR NEWTEXT, OLDTEXT : MAS;
SOGL : MASS; GLAS:MASG; L,I,J, NOMB:INTEGER;
BEGIN (* 3anonnenne maccusoe GLAS u SOGL«)

SOGL[1]:="6"; SOGL [2]:="B"’; SOGL [3]:="T"; SOGL [4]:="1 ’;
SOGL [5]:=" X’; SOGL[6] :="3’; SOGL[7]:='K’; SOGL [8]:="N";
SOGL [9]:="M’; SOGL[10]:=" H’; SOGL[I1] : =" m’ SOGL[12]:="w ’;
SOGL[13):=" 45 SOGL[14):=" *; SOGL[15]: = X°; SOGL[I6): =" &3
SOGL[17):=" T*; SOGL[18]:=" C’: SOGL[19]:=" P *; SOGL{20}:="T ’;
GLAS[1]:=" A’; GLAS[2]:='E’; GLAS[3]:= E 'GLAS[4] =Y
GLAS [5]:="0"; GLAS[6]:="Y’; GLAS[7]:="2"; GLAS[8]:="10";
GLAS[9]:="A"; GLAS[10]:="bl ’; GLAS[1i}:="b’; GLAS [12):="b’;

GLAS [13]:="11";
WRITELN "’ BBEAUTE TEKCT U3 TPUAUATY CUMBOIOB’ ) ;
REATILN
FOR 1:=1TO 30 DO BEGIN READ(OLDTEXT[I] ); WRITE (OLNTEXT{1]); END;
FOR I:=1 TO 30 DO BEGIN
BEGIN
WRITELN ; WRITELN (*I=',I);
J:i=1;
WHILE J< =13 DO BEGIN
WRITELN(’ J =", J ,OLDTEXT (1]=", OLDTEXT (1], *GLAS [1]= >,’GLAS [i]);
IF OLDTEXT [I] = GLAS []]

THEN J:=15

ELSE J:=J+1; END; WRITELN (’MOCNE UMKIA J=",J);
IF J=15
THEN BEGIN NEWTEXT (I]: = OLDTEXT [I]; WRITELN (NEWTEXT [1]) END
ELSE

BEGIN L:=1;

WHILE L< =20 DO
IF OLDTEXT [I]}= SOGL [L]
THEN BEGIN NOMB:=L; L:=25 END
ELSE L:=L+1;
IF L<>25
THEN BEGIN
WRITELN (° HEW3BECTHbIA CUMBON ) ;
NEWTEXT [I]:=OLDTEXT [I]
END
ELSE IF NOMB > 10
THEN NEWTEXT {I]:=SOGL [NOMB - 10]
ELSE NEWTEXT [I]:=SOGL [NOMB + 10];
END
END; END; WRITELN; FOR I:=1 TO 30 DO WRITE (NEWTEXT (I] )
END.
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KOMMNLIOTEP ANA BUJNIbAMA NErPAHA

JHemmo COKDOSUWHUY 8 Mupe OTKpbl-
saerci, Kak CeaaM cKa3oyHo20  Anu-Babul,
CI0BECHBIM KAOUOM.

Baun-lleiix

”...Jlerpan pasorpen neprameHT u gan ero MHe. Mexay yepenom u
K03MeHKOM, rpy60 HayepTaHHbIM 4YeM-TO KPacHbIM, CTOANM TaKME 3HaKK:
53##+305))6x% ...

~Yrto %! - ckasan A, Bosspawan JlerpaHy neprameHT, — mMeHA 3TO He
NOABMHYNO 651 HU Ha war. 3a BCE anmasbl MONKOHALI A He BO3bMYCh PELaTh
nofo6HyI0 roNoBONOMKY.

- W Bce xe, ~ ckasan JlerpaH, = oHa He CTONb TPYAHA, KaK MOXET cnepsa
MoKa3aTbCA. JTU 3HAKW, KOHEYHO, = WUGP; UHBIMK CNOBAMM, OHM CKPhIBAIOT
cloBecHyio 3anuck. Kuaa, HacKONLKO Mbl MOXEM O HEM CYAMTb, HEe cymen Gbl
COCTaBUTb UCTUHHO CNOXHYl0 KpunTorpammy. M A cpasy pewwn, yto nepego
MHOA NPUMUTUBHBIA WHGP, HO NPUTOM TaKOW, KOTOPLIA He3aTeHNUBOJ daH-
Tasu MOpAKa JOMKEH O6bll MOKa3aTbCA COBEPWEHHO HEMOCTUXUMBIM.

=W ut0 xe, Bbl CyMeny HaiTH peweHue ?

- C nerkocTbio! B moeil NpakTuke BCTpeyanuch Wwugpsbl B ThiCAYY pa3s
chnoxHee..,”

Y70 xe cpenan flerpan, yTo6el pasragate kpuntorpammy ?

MNpocneaum 34 ero pedcTBuAMMU. CHayana oH NYTEM NOrMYECKUX PACCYx-
AEHWA ONpeaenua, YyTo TEKCT MOr GbITb HAMMCaH TOLKO Ha aHr IMACKOM A3bIKe.
3TOT TEKCT Wwen CNNowWHOM CTPOKOW, 6€3 NPocBeToB, U NoTomy JlerpaH Hauan
NOACYMTLIBATL OJHOTUMHLIE 3HAKHK, YTOGLI Y3HATH, KAKHE M3 HUX yalle, a Kakue
pexe BCTPEeYalnTCA B Kpurnrtorpamme. B pesynbtate noayyunacb tabnvua,
B KOTOPO/ Ha NepBOM MecTe MO 4acToTe MOABAEHMA OKa3ancA 3Hak 8.
MockonbKy Jlerpan 3Han, yto B aHrAMACKOW NUCbMEHHOW peyu camas yacTaA
6ykea E, oH npegnonoxwun, 4To 3TOT 3HaK u ecTb wugp 6ykeel E. OH y6eaunca
B 3TOM, WCXOAA U3 euie O4HOW XapaKTEpUCTUKM aHrIMACKOM NUCbMEHHOH
peuu: 6ykBa E B cnosax 4acTto yaBauBaetca. Okasanocb, YTO B KOPOTKOW
KpUNTOrpaMme yaBOEHME 3Haka 8 BcTpeuaertcAa NATh pas.
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Janee JlerpaH BOCMONb30BANICA TE€M, YTO CAMOE 4acTO€ CNOBO B aHr-
nuAcKoM A3bike ~ apTuknb THE. U OH npoaHanusuposan KpunTorpammy,
OTbICKMBAA B HEHW COYETAHMA W3 TPeX 3HAKOB, OKAHYMBAIOWMXCA 3HaKoMm 8.
Takum 06pa3om, oH NPeanonoXuTeNbHO onpesenna 6ykeol T u H.

Mbl oTCbiflaem uuTaTena K pacckasy arapa Mo ”3onotoi xyk® u npu-
cTynaeMm K (opMynuMpoBKe BO3MOXHbIX 3afa4 aHanMsa HeKOTOporo TeKcTa
M K COCTaBNIEHWI0 COOTBETCTBYIOWMUX anropuTmOB.

1. B 3agaHHOM TeKCTE 3aMEeHNTb O AUH CUMBOA APYTrUM.

2. AnA 3apaHHOr0 TeKCTa NofyyuTb Tabnuuy, COCTOALLYI0 U3 BCEX PasHbix
CMMBONOB, BCTPEYAIWMUXCA B 3TOM TeKcTe, [oACUMTaTh YMCNO ITUX PasHbix
CUMBONOB.

3. HankcaTb anroput™, onpeaenAwwmuiA, CKONLKO pas BCTPeYaeTcA B
TEKCTe KaXfgbld OTAeNbHbIA CUMBON.

4, YNopAZoYMTL NO Y6bIBaHWIO MHhOpMALMI0, ONYYEHHYI0 B 3aga4ax 2 u 3,

5. B 3apgaHHOM TekcTe onpegenuTL KONMYECTBO Map COBMafawLUX
cumMBONOB. B 3TOW 3agaye MOXHO He pasnnuaTb Napbl CUMBOJIOB, @ MOXHO
COCTaBUTb TabnuUy, aHanoruyHyw Ttaénauue 3asauum 2. Hanpumep, napa 88
BCcTpeyaeTcA 5 pas, anapa j; -2 pasa.

6. Boigenutb B 3ajaHHOM TEKCTE COYeTaHue U3 Tpex 3afaHHbiXx CUMBONOB
U MoaMdMuMpOBaTh TEKCT chefyouwum ob6pa3om: Moche Kaxaoro Takoro
COYETaHWA BCTaBWUTL B TEKCT CUMBON npo6ena.

7. Onpepgenntb, Kako# CUMBON BCTPEYaeTCA B TEKCTE uale BCEro
{pexe Bcero).

8. OnpeaenuTh, CKONLKO B 3aJaHHOM TEKCTE CNOoB (MpeanoxeHun).

»

O6Cyaum Tenepb BOMPOC O TUNax AAaHHbLIX, KOTOPbie ROMKEH ” ymeTb”
obpabaTbiBaTh KOMNbloTEp ANA JlerpaHa.

TeKcT KpUnTorpammbl MOXHO NPEACTaBMTb B BUAE MaccHBa CUMBONOB:
ot 1a6 TEKCT[1..N]L

Bo BTOpO# M nocnepywolwmx 3ajayax noTpebylTcA ewe ABa Maccusa.
OpuH = aNA XpaHeHUA pasfinyHbiX CUMBONOB, BCTPEYAOWMUXCA B TEKCTe
KpunTorpammbl, Hasosem ero SIM. Heo6xoaumo 3apesepsupoBatb M anemen-
TOB B 3TOM maccuee, rage M — MakcumanbHoe YMCNo pasfnyHbiXx CUMBONOB,
KOTOPbIMM MOXET BOCNONL30BATLCA YENOBEK ANIA 3aNUCU KAKUX-TMBG0O TEKCTOB.
3T0 pOCTATOYHO 60MbLWOE YUCNO, ECNU YYECTh, HANPUMEP, KONMYECTBO KuTaii-
CKux uneporiugos, KOTOpble MOryT 6biTb MPUMEHEeHbl ANA WwudpoBKu. Mel
OrpaHWYMMCA B HalWeh 3ajaye YUCIOM PasfiMyHblx CUMBONOB, MMEIOUMX
onpefienexHble Kogbl B KOMNbloTepe. 3TO YMCNO, Kaks Npasuno, He Gonee 128.
Tak, maccuB SIM MOXHO ONMCaThb CReayWUM 06pasom:

oMt Tab SIM[1..128].

JNA xpaHEeHWA 4acToT NOABNEHHUA 3TUX CUMBONOB B TEKCTE NOTpPe6yeTcA
apupMETUYECKUA MACCHMB TOW XE pasMepHOCTH :

Bew, Tab KOL [1..128].

BbiGop xapaKTepucTUK oCTanbHbix fiaHHbIx Gyaem obcyxpaTe no mepe
UX NOABMIEHMA M NO Mepe Hajo6HOCTK.
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PA3PABOTKY anroputmoB HayHem C camoro npocrerwero u3 chopmy-
NUPOBaHHbIX BbilWE,

Anroputm "3ameHa cumBona B Tekcte”

B. Nerpan, onpeaenus Haub6onee 4aCcTo BCTPLYaAILUMACA CUMBON B TEKCTE
(310 6b11 cumBon 8), samenun ero Ha GykBy E. PasragaB wugpsl apyrux 6yks,
OH TaKXe Mpou3BOAMN COOTBETCTBYIKOUME 3ameHbl. Takum o6pa3om, 3Ta
3aja4a BeCbMa BaXHa [ANA NOCTPOEHMA OBWEro anroputma aewndpoBKA.
Mo-BuaMMOMY, OHa He Bbi3biBaET KaKux-IM60 TpyaHocTed. Heobxoaumo
NOCMMBONBLHO NPOCMOTPETb BECb TEKCT, NPOBEPAA ANA KaXROro CKMBONA,
paBeH OH UMW HeT 3aRaHHOMY 3HayeHun. OE03HaYUM CTapoe 3HaueHne cumBona
nmeHem OLD, a HoBoe, KoTopoe Heo6xoAUMO NpeacTaBuTb BMECTO CTaporo, =~
NEW. 3HayeHna o6oux MMeH m3BecTHbi. Hanpumep, cumeon 8 Hajo 3aMEHUTb
cumsonom E. JlnA onpepeneHHoCTM nNpeanonoxum, yto B Tekcte ~ 100
CUMBONDB.

anr ZAMENA
Mt Tab TEXT[1..100]
T OLD, NEW
uen I
Hayano anroputma
BBOJ] 3xauennit OLD, NEW u maccusa TEXT
umkn no I ot 1 pgo 100
nposepka: cumson TEXT [I]=OLD
DA: 3amenutb cumeon TEXT [I] Ha 3Havenne NEW
KOHeL, NpoBEepKu
xoxel, umkna no 1
koHey, anroputma ZAMENA.

3agava 2. Onpeaenutb BCE pa3fMyHble CUMBOJMbI, BXOAAWINE B TEKCT
Kpuntorpammel (JlerpaH coctaBun Tabnuuy M3 Takux CUMBOJIOB U 4acToT
COOTBETCTBEHHO).
Kak yxe oTrmeyanoch Bbllwe, B 3TOW 3agaye ‘Ham NoTpeGyeTcA maccus
SIM, B KoTopom ¥ 6yayT NOMEWATbLCA BCE pPasfiMyHbie CHMMBOJbI TEKCTa.

PA3PABOTKA AJITOPUTMA

OuyeBuAHO, 4YTO HEo6x0AMM MNPOCMOTP BCEX CUMBONOB TEKCTa, T.e.
OCHOBHbIM AeiCTBMEM B anTopuTMe GyAeT UMKA No BCEM anemMeHTam Maccuea
TEXT. OpraHusyem 3TOT NPOCMOTP C NOMOWbIO CueTyuKa I.

anr RAZSIM

T Tab TEXT[1..100]

our 1a6 SIM [1..128]

uen I, GR (» GR - ana noacueta cumsonos & SIM #)
Hayano anropurTma

BBO/J rtexkcta TEXT

uukn no I ot 1 go 100

o6pabotka I-ro cumsona texkcra



Koten, umina no [
KoHeu, anropurma RAZSIM.

AETANTU3NPYEM Teno umkna.

B yem 3axniovaercA ofpabotka I-ro cumeona? QnA oreBeTa Ha 3TOT
30MpOC 06PaTUMCA K UCXOAHBIM AaHHBIM. MyCTb, HanNpUMep, oHU UMET Bug,
peACTaBNEHHbIA HiuxXe

TEXT[1..18) OTbilM BCEMY HAYANO
Torpa B maccus SIM ROMXHBI 6bITb 3aHECEHBI CREAYIOUME CHUMBOMbI:
OTbll}  BCYMYHAYN

OuesugHo, 4yTo Mepsan GyKBa TEKCTa, GE3YCNOBHO, HROMXKHbI 6biTb B
. ~acchiBe SIM. 3aHeceHne NepBoi GYKBLI B 3TOT MACCHB A0NKHA GbiTb BbION-
~2HO 40 uMkna no I (mHuumanusaums umkna no I ), nockonsky B uMkne npep-
"0flaraeTcA CPaBHUTb GyKBbi TEKCTA C yXe NoNaBwMMK B MaCCHB SIM CHM-
sonamu, 310 TpebByeTcs YCNOBMEM 3afayu: B MaCCMBE JOXKHbI BbITb TOALKO
na3Hble CUMBObL
Takum 06pasom, go uukna no I B anemeHT SIM [1] nomeuwaeTcr nepsbii
CMMBON TeKcTa M nepemeHHaa GR, yKasbiBawliad, CKOMbKO 3N1EMEHTOB
vaccuBa SiiM 3aHATO, NpuHUMaeT 3HaveHue 1, NpocMoTp anemeHToB MaccuBa
TEXT Teneps cnegyeT BECTU CO BTOPOro 3feMeHnTa.
GR:=1; SIM[GR]:=TEXT[1]
uskn no I ot 2 go 100
nposepxa: -4 cumBOn TeKkcTa coBnagaeT C OAHAM M3 CUMBONOB Maccusa SIM
JA: npekpaweHne npocmotpa maccusa SIM
HET: 3aHeceHue cumBona TEXT [I] B maccus SIM ysenauyeHue  sHaueHus
GR Ha 1
KOHel, NpoBepKH
woKey uukna no I.

MpusepeHHan 3anuch JOCTaTO4HO MOHATHA W He HyxaaeTcA B gonon-
"MTENBHbIX KOMMEHTapuAX, NO3TOMY MOXHO NpPUCTYNMUTL K O6CYXASHMIO
=0Mpoca, KaK peanu3oBaTb NPOBEPKY COBMajeHMA CMMBOJOB B MaccuBax
TEXT nSIM. AcHo, yTo cumBon TEXT [1] Hago CpaBHUTL CO BCEMU CUMBONAMM
3 Maccuse SIM, T.e. Mbl UMEEeM [JeN0 C UMKINYECKON KOHCTpyKuued. OpraHu-
3yeM ee C NoMOolLbI CYyeTyuka C MMEHeM J, 3HaYeHue KOTOPOro A0MKHO
43MeHATLCA OT 1 A0 3HaveHua nepemeHHol GR. BoamoxHbl gBa cnyuas.
JcTaHOBMMCA Ha Hux noapobHee.

1. PaccmatpuBaemblii INeMEHT TEKCTa He COBNafaeT Hu C OAHUM U3
<4MB0n0B B Maccuse SIM. B atom cnyyae maccus SIM 6yaeT npocmoTpeH Ao
KCHUA ¥ KOHEYyHoe 3HayeHue cyeTuyumka J GyaeT paBHO 3HAYEHUIO BbIPAXEHUA
aR + 1. 3pecb BaXHO MNOAYEPKHYTb, YTO Mbl MOXEM rapaHTUPOBaTL 3TO
JHayeHue cuyeTuyuKa TOMbKO B TOM Cllyyae, eCnu camu yhnpaeBnAem  €ro
13MeHeHnem. MHblmMu cnosamy, B NOAOGHOW CUTyauun HEOOXOAUMO NONb-
30BATbCA TONbKO uuknom MOKA.

2. Npu npocmoTpe maccuea SIM o6HapyxuBaeTcA COBNAgEHUE CUMBOSOB.
ranpumep, 12-# anemeHT TexkcTa (NpumMep CM. Bbilwe), ABNRIOUMACA CUMBONOM
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npo6ena, cosnaaaet ¢ 6-m anemeHToM maccusa SIM, KoTopbid B 3TOM Chyuyae
HE AOSKEH NpocmaTpusaTbCR A0 KOHUA, T.e. Heo6xoauMo o6ecneyuTb BbixOA
W3 uMKna no J B MOMEHT OGHapyXEHMA COBNAafeHWA cumMBofio. Mpu ucnosb-
3oBaHuu uukna NOKA aTo MOXHO caenaTb NpuceoeHWeM J 3HAYEHWA, 3aBe-
A0MO 60AbLIEr0 FPaHNyHOro. Hanpumep, B Hawem cllyyae J MOXHO NPUCBOUTHL
3HayeHne GR + 10, y1o 60nblue 3HAYEHUA BbIPaXKEHUA GR + 1. Takxum o6pasom,
nmeem
J:=1
uMkn noka J MeHbwe unu pasHo 3HaueHno GR
nposepka: TEXT [I] = SIM[J]
LA: J:=GR+10
HET: J:=J]+1
KoHel nposepku
KOHel, uMKna noka.

MpoBepAA panee B anropuTME 3HAYEHME CHETYMKA J, MOXHO CyauTb O TOM,
MMENo MEeCTO COBMNajeHWe CUMBONIOB UMK HeT :

3HayeHue J paBHO 3HaveHuio BoipaxeHua GR + 10 ~ umeno;

3HayeHue J He pasHO 3HaueHuio BbipaxehnA GR + 10 - He umeno.

OnucaHHylo cuTyaumio 06paboTku I-ro cumBona B uukne no J MOXHO
PEACTaBUTh B BUAE APYroro anroputma.

Beegem HEKOTOpYl AONOAHUTENLHYIC NEPEMEHHYID apuhMETHYECKOro
(Hanpumep uenoro) Tuna c umeHem, Hanpumep L. MycTe oHa cnocobHa
NPUHMMaTh TONbKO aBa 3HaueHuAa — 0 u 1. ITo, 6e3ycnosHo, He 06A3ATENLHO;
3TH 3HAYEHUA MOryT 6biTe, Hanpumep, 3 u 1000, HO MX MOXKET 6bITb TONLKO ABA.
Jlo Bxoaa B uukn npuceoum L 3HayeHne 0 n fOroBOPUMCA U3MEHWUTB ero Ha 1
TONbLKO B CAyyae, eciiv BO3HUKaeT coBnageHue cumsonos maccusa TEXT u
SIM. Ecnu npoBepaTb 3HAyeHWe NepemeHHoh L B 3aronoske uukna, To C
NOMOULbI0 3TOTO 3HAYEHWA MOXHO yNpPaBAATb NPOLECCOM BbINOAHEHKA Tena
umKna:

L =0 - Teno uukna npoposKaeT BbINONHATLCA (HET COBNaaeHuA),

L =1~ npoucxoanT BbIXOA M3 LMKNA (€CTb COBNAfEHME).

OTMeTUM, 4YTO NpoBEpKa Ha rpaHUMYHOE 3HaYeHWe yucna 3NeMeHToB B
maccuse SIM B 3ToM cllyyae OCTaeTCA NpEXHeH, Tak Kak Heobxoaumo npo-
CMOTpeTL KoHeyHoe uyucno anemenTos (GR) maccusa SIM. Takum o6pasom,
MOXHO 3aNUCaTh CREAYIOLWUA BAPUAHT :

uen L

wskn noka (L = 0) U (J < = GR)

nposepka: TEXT [I] = SIM []]
AA: L:=1
HET:J:=J+1
KOHeL, NPOBEpPKU
KOHeu, uuMkna noxa.

B 3aronoBke uukna B JaHHOM Chlyyae HanucaHo cnoxHoe SIOMMYECKOE
Bu:paXKEHWe, NPOBEPAUIEE COBMECTHOE BbINOTHEHWE aByx CcO6biTUA -~
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PaBEHCTBO 3HAyeHuA nepemMeHHoW L Hynio W HenpesbluleHue cyeTynkom J
rpaHuyHoro 3HaueHuA GR. Korpa o6a 3Tu co6biTUA BLINOAHAITCA OAHOBpPE-
MEHHO, NOruyeckoe BbipaXKEHUE MCTMHHO (crpaseanso). Mpu HEBLINOAHEHWN
XOTA 6bl OAHOFO W3 HUX JOrMYECKOE BbLIPAXKEHUE CTAHOBUTCA NOXHLIM
(He cnpaBeannBo) W o6ecneuynsaeT BbIXOA U3 uuKna. Mpu NporpamMMMpoBaHUK
NCROGHbIX CUTyauui NepemeHHyio L 0BbIYHO OMUCLIBAIOT HE Kak uenyo, a Kak
JIOTMYECKYI0 nepemeHHylo U T€ ABa 3HAYEHUA, KOTOPLIE OHA MOXKET NpU-
Humath, TpakTyiT Kak UCTUHA (aHrnuiickoe cnoso -~ TRUE) u JIOXb
(aHrnuiickoe cnoso - FALSE). B 3agaye "PacnucaHue ypoKos” noruyeckue
nepemMeHHbie onucaHbl NogpoGHo. Ham e A0CTaToOYHO CKa3aHHOro ANIA TOro,
4yTo6bl 3anUcaThb BapuaHT anroputma.
nor L
L:= UCTUHA, J:=
umkn noka (L) W (J <=GR)
nposepka: TEXT [I]= SIM []]
AA: L:=1N0Xb
HET: J:=17+1
KoHel, nposepKu
KOHel uuKna noka.

B Hawem npumepe He BUAHO 0CO6bIX NPEMMYLECTB ONUCAHHOro crnocoba
3anuMcu anroputma, Ho ANA 3apay, rage MMeeTcA MHOro anbTepHaTus AR
BbIX0Jla W3 UMKNA, U He TpebyeTca ux pasaenbHan o6paboTka nocne Beixoaa, —
TaKoh cNocob MOXEeT oKa3aTbGA 6oNee KoMNaKTHbIM.

3apaHuA

A. lMpuaymaiite npumep 3agauu, rge Hauwbonee npuemnem cnoco6 opraHu-
3aUMM UMK C NOrM4yecKoi nepemeHHon.

B. MoXHO nu B Hawei 3apaye 060MTUCH 6€3 CROXHOIO NOrUYECKOrd YCNOBMA
B 3arofloBKe UMKNA, 8 UMEHHO — U3MEHATL 3HayeHne Ha JTOXb 1 B Tom
chyyae, eCnu JOCTUraeTCA rpaHuyHoe 3HaveHne GR ?
3apaya 3 ~ HanucaTb anropuT™, NOACYMTHIBAKOWMA, CKONbKO pa3 BCTpe-

4aeTCA B TEKCTE KaxAblid OTAEJIbHLIA CMMBON.

CocTasuM TPEGYIOWMIACA anropuTmM, HCROJb3YA NPeablgYWnid.

B cnyyae 3apaum 2 npu npocMoTpe MCXOAHOrO TeKCTa (opmupoBanch
Maccus pasfiiyHbix CUMBOSIOB SIM. BcAKuid pas, Korjza BCTpevancA CUMBOR,
yX€e HaxoaAuwca B maccuse SIM, B oTOM anroputme cosepulanca nepexop
K aHanmay cneayllero CUMBoNa TEKCTA, U (aKTbl, KAKUE CUMBONLI U KOTOPLIA
pa3 coBnanu, HUrpe u Hukak He ¢ukcupoBanucb. JTO Kak pas TOT MOMEHT,
KOTOpbI OTNMYyaeT 3agavy & OT 3apauum 2. B paccmatpusaemoit 3apaue B
nogo6HOM cNyyae Hago yBefiyuTb Ha 1 YMCNO BXOXAEHMA JaHHCIO cumBona
B TEKCT.

[AnA xpaHeHWA 4yuCcna BXOXKAEHWA pPA3iMyHBIX CHUMBOTOB B MCXOHbIA
TEKCT (4aCTOTo! MX MOABNEHNA B HEM) B 3aflaye 3 H205X0AUMO 05bIBUTL UeNbll
maccus (KOL) ¢ Toi ke pasMepHOCTbIo, YTO U SIM.

Huxe npuBeseHo  OKOHYaTenbHCe pacno/ioxeqHde KHpopMauus B
maccuax TEXT, SIMu KOL gna KOHKpeTHOro npumepa.
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bl BCEMY HAYATIO M Tbl MHOIOE MOWMEILb. TEX1 [1..39]
bIM BCEMYHAYNITIMELD. SIM [1..22]
21261123122111111111 KOL [1.. 22

3apaHue . Hanuwute anroputm pnA 3afaum 3, BHECA cnepyloume
CRAHEHUA B anropuT™ ANA 3apaun 2:

1. Onucaqmne maccusa KOL.

2. 3aHeceHue HavanbHOW MHpopmauunm B maccuBbi KOL (o6Hynerue
mMeHToB) ¥ SIM. B nocnepHem cnyyae Hajo nogyMath Hap TeMm, Kakod Bug
KHa UMETb HayanbHaA MHHOPMaLMA B maccuee SIM. STOT MOMEHT BaXkeH
NA 3apaum 2.

3. YBefuyeHne Ha 1 3Ha4EHWA COOTBETCTBYOMLEr0 3NMEMEHTA MaccuBa
L npu NOBTOPHbIX BCTPEYax COOTBETCTBYIOWEro cHMBONa.

3apava 4 — NOUCK MaKCMMallbHOA 4acTOThbl NOABAEHHA CMMBONA; YMNCPA-
ieHne Tabnuubl.

Bunbam JlerpaH nocne aHanusa TekcTa KpuiaTorpammel Nofyyna Tabnuuy,
<OTOpPO# BCE CMMBONbLI PAcNONoXeHbl B NOPAAKE Y6bIBAHWA 4acTOThl MX
iBleHUA B TekcTe (cM. pacckas “3onotoi xyk” 3. Mo). Moao6Has 3apada
SWT HasBaHMe 3ajayd COPTMPOBKU iU YNOPAJOYEHMA. ANrOPUTMOB COp-
JOBKM O4YeHb MHOro. H. BupT nuwer, yT0 BECb Kypc NpOrpaMmMupoBaHuA
XHO 6bin0 Gbl NOCTPOMTL Ha 6ase M3y4yeHUA anropuTMOB COPTUPOBKW.
TOAUYECKAA LEHHOCTb PACCMATPUBAEMON 3aaa4u B TOM, 4yTO OHa ABAAETCA
TONbKO 6a3ou ANA U3yYeHWA anropuTmoB pa6oTbl C CUMBOALHOW MHGOP-
uMel, Ho U obecneynBaeT MHTEPEC K CAOXHbIM anropuTMam yrnopAAoYEeHHUR
nny.

B npunoxeHnu MMEETCA JMCT OMOPHbIX CHrHano8 No NpoCTEAWNM
opuTMaM copTuposku. B 3Tom paspene Mbl NPUBOAUM OYEHb MHTEPECHBIA
opuTM, pa3paboTadHblid H. BMpTOM M OTHOCRWMACAR K TUNY COPTUPOBKH
aBKamM, Ha3BaMHbI UM "COPTMPOBKOW ¢ npoceusaHnem”.Mbl fipeanaraem
armMeHT M3 kHuru H. Bupta [7] v pekomeHgyeM B KayecTse NPUATHOIO
YaxHEHWA pa3obpaTbCA B aNropuTMe, HanucaHHOM NPOrpaMMUCTOM
cwero knacca.

"COopTUPOBKA NPOCTbIMK BKNIOYEHUAMM

3TOT MeToA MCMOMb3YKT UrpoKM B KapTol. INEMEHTbI (KapTbl) YCNOBHO
JAENAITCA  Ha  roToBylo  (YNOPAJOYEHHYI0)  NOCNEA0BATENbLHOCTD
1eees A, M BXOAHYIO NOCNEA0BATENLHOCT A,,..., A,. Ha kaxgom ware,
iMHaA c | = 2 u yBenuuuBaa | Ha 1, 6epyT /-# 3nemeHT BxogHOW nocnepo-
reNbHOCTW ¥ NEepepanT B roTOBYKW NOCNeA0BaTeNbHOCTb, BCTABAAR ero Ha

1X0AALLEE MECTO. ..
ANFOPUTM COPTUPOBKWA NPOCTbIMU BKIKYEHUAMM BLIFAAUT CNERYIOWNM

3d30M

FOR I:=2 TO N DO
BEGIN
X:=A[I7;
BCTaBUTb X Ha noaxopAauiee mMecto B A, ,.,.,A;
END.



Mpu noucke NoaxoaAlero MecTa yao6Ho uepeaosaTth CpaBHeHuA u nepe-
CblfIKK, T.e, KaK 6bl "Npocensats” X, CPaBHUBAA €r0 C 04ePERHbIM INEMEHTOM
A, n nubo BcTaenAa X, nu6o nepecoiNaa A J Hanpaso M MPOABMraACk Haneso.
3emMeTum, 4TO "NpocenBaHWE” MOXET 3aKOHYWTLCA MpU ABYX PasfUyHbiX
YCROBMAX @

1. HaligeH anemelTt A, MEHbUIWA, vem X.

2. JoCTUrHyT NneBbl KOHEL roToBO# NOCNeAoBaTENbHOCTH.
3TOT TUNMYHLIA MPUMEpP C ABYMA YCNIOBUAMM OKOHYaHWA AaeT Ham BO3MOX-
HOCTb paccMoTpeTb XOpOWO W3BECTHbIA NPUEeM (GUKTUBHOTO 3nemeHTa
(6apbepa”). Ero MoXHO nerko NnpuMeHUTL B 3TOM Chyyae, yCTaHOBUB 6apbep
A= X, 3ameTum, 4TO ANA 3TOro HyXKHO PacCWMPUTL AUANa30H WHAEKCOB B
onucaumn A go [0 . . n)” OKoHuaTenbHbid anNropuTM NpeAcTaBieH B BUAE
nporpammsi *:

PROCEDURE SITO;
VAR X, L]
BEGIN
FOR I:=2 TO N DO
BEGIN
X:=A[Il; A[0]:=X; J:=I-1;
WHILE X <A [J] DO

BEGIN
AlT+11:=A[J]; J:=J-1
END;
A[I+1]:=X
END
END.
YNPAXHEHWNA

Mpepnaraem B Ka4ecTBE yNpaKHEHWH BLINOAHUTL BCE CHOPMYNMPOBAHHbIE
Bbllule 3aaHuA, a TaKXXe MHOXECTBO APYrux, KOTOpble NOKaXyTCA BaM uene-
coobpasHeiMM  gNA  TOro, 4TOGbl OKaszaTb Momoubs BunbAMy ferpany.

Huxe npuBegeHo HeckonbKo nporpamMm Ha Asbike [lackann gna -paspa-
60TaHHbIX anropuTMOB.

PROGRAM ZAMENA (INPUT, OUTPUT) ;
(* nporpamma, NPOM3BOAALLAA 3aMEHY CUMBONA B TEKCTE * )
CONST N=38; M=128;
TYPE MASI = ARRAY [1..N] OF CHAR;
VAR TEKCT : MAS];
I : INTEGER;
OLD, NEW : CHAR;
BEGIN
WRITELN (’ BBEAUTE 3HAYEHUA CUMBONIOB ANA 3AMEHBI-CTAPOIO U HOBOIO *);
READLN (OLD, NEW) ;

* B rnipuseeHHOR NPOrpamMMe aBTopbi NSMEHWAM MMEHA NepeMeHHsIX M HECKONbKO yRpocTuau
onucaHuA, 4Tobbl caenatL ee TeKCT Gonee 6MM3KUM K MCRONbayembiM wMKu e603HayeHuAM. Maccus
A — ragbanbHbiii.
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WRITELN (’ BBEAWUTE TEKCT’);
FOR I:=1 TO N DO REAB(TEKCT[I]);
FOR I:=1 TO N DO

IF TEKCT [I] = OLD

THEN TEKCT [I] : = NEW

ELSE ;
WRITELN (° moaunduumposanHbii Tekcr ') ;
FOR 1:=1 TO N DO WRITE (TEKCT[I])

END.

PROGRAM RAZSIM (INPUT, OUTPUT) ;
(* nporpamMma, NGACYMTLIBAKIAA YUCTO PA3NUUHBIX CUMBONOB B TEKCTE * )
CONST N=38; M=128;
TYPE MAS=ARRAY [1..N] OF CHAR;
MASS = ARRAY [1..M} OF CHAR;
VAR TEXT:MAS;
SIM : MASS ;
L : BOOLEAN;
I, J, K, GR : INTEGER ;
BEGIN
WRITELN (’ BBEAWUTE TEKCT’);
READLN ;
FOR I:=1 TO N DO READ (TEXT[I]);
FOR I:=1 TO M DO SIM{I]:="’ ’;
GR:=1; SIM[GR]:=TEXT[1];
FOR I:=1 TO N DO
BEGIN
:=1; L:=TRUF;
WHILE (J <=GR) AND L DO
IF TEXT [I]=SIM[]]
THEN L:=FALSE
ELSE J:=J+1;
IF L (* L~-WCTUHA, 1.e. 3T0T cyyail COOTBETCTBYET CUTYalluM
NoABNEHWA HOBOrO CUMBONAa% )
THEN
BEGIN GR:=GR+1; SIM[GR]:=TEXT[I] END
END;
WRITELN ( ’ uucno pa3nuureix cumsonos B Tekcte =, GR:6);
WRITELN (’ paznuyHble CUMBONLI, BCTPEYAIOWNECA B TeKcTe:' ) ;
FOR I:=1 TO GR DO WRITE (SIM[I])
END.

PROGRAM HUWMANY (INPUT, OUTPUT) ,
(% nporpaMma, NOACYMTLIBAIOWAA NGO Pa3NUYHBIX CHMBONOB B TEKCTE * )
(* ¥ KONU4ecTso ero BXOXAEGHNA B TEKCT * )
CONST N=38; M=20;
TYPE MAS = ARRAY [1..N] OF CHAR;
MASS = ARRAY [1..M] OF CHAR;
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VAR TEXT:MAS;

SIM : MASS ;
KOL: ARRAY [1..M] OF INTEGER;
L : BOOLEAN ;
1,1, K, GR: IMTEGER ;
BEGIN
WRITELN (’BBEAMTE TEKCT’);
READLN ;
FOR I:=1 TO N DO READ(TEXT[I]);
FOR I:=1 TO M DO BEGIN SIM[I]:=’ ’; KOL{I]:=0 IND;

GR.=1; SIM{GR]:=TEXT [1]; KOL[GR]:=1;
FOR 1:=2 TO N DO
BEGIN
J:=1; L:=TRUE;
WHILE (J <=GR) AND L DO
IF TEXT [I}=SIM[J]

THEN
BEGIN
L:=FALSE;
KOL [J]:=KOL {J]+ 1
END
ELSE l:=J+1;

IF L (% L= MCTUHA, T.e.3T0T cliyyalt COOTBETCTBYET CUTYauuu NORBNEHUA
HOBOrO GMMBONA *)
THEN

BEGIN GR:=GR+1; SIM [GR] :=TEXT [I]; KOL [GR]:~1 END
END;
WRITELN (’ yucno pasanyHbix cumeonos B Tekcte -’ , GR:6):
WRITFLN (’ paanuuHuie CUMBONLI, BCTpevalMecs B Tekcte )
FOR 1:=1 TO GR DO WRITE (SIM [I1]1); WRITELN;
WRITELN (°  cumBON KONWYECTBO ) ;

FOR T:=1 TO GR DO WRITEIN (SIM[I]:6, KOL [I1]:14);
CND



CNOPTNOTO

AHeAUNBHUN  HUK02d8 He wyTut, ecAu
peus uder 0 raxol 8axMOU SeWU, KAK napu.

XK. Bepn

fipuHuManu nu Bbl KOrpa-HUMGYAb y4yacTue B PO3birpuiue NOANMCKM Ha
cobGpaHue counHeHuid Bawero nob6umoro asTopa ? Mau, moxer 6biTb, BB
3aAANbIA MOBUTENDb fEHeXHO-BELLEeBOR NoTepeu, MeuTaloumMi BoiurpaTe BUgEO-
MarHuTooH MM nepcoHanuHuli komnbioTep? (Kctatu, a noyemy 6bl gedct-
BUTENbHO HE Pa3birpuiBaTh B NoTepeax nepcoHanshbie IBM ?), A "CnopTnoTo”,
"CnpuHT”, KHWKHaA notepea ? CKoONbKO CO6NMA3HOB U UCKYLEHUA OKpyxaeT
Hac | HaBepHoe, B KaXaoMm vefloBeKe XMBET MCKOpPKA a3apTa, ‘Mafgexpa Ha
Be3eHWe, XENaHue nonbiTaTh c4acTbA. MOTOMY TaK NOMY@RPHLI WrpoBbie
aBTOMaTbl, @ KOMNbITEPHLIE KAacChl Bcerga nepenofiHeHbl “xXpoHuyeckumu”
urpokamu. Ho Mbl cuMTaeM, YTo ropasfo 3aHUMaTesNbHee U HHTepecHee CaMum
COCTaBAATL UFPOBLIE NPOrPAMMBLI, Y4HTL KOMMbIOTEP HOBLIM uipam. Npu 3Tom
"y6uBaloTCA ABa 3ahua”: Bo-NepsbiX, NPOrPaMMUCT COBEPWEHCTBYET cBoe
npogeccuoHanbHoe MAacTepPCTBO, WUCMbLITLIBAET BbICOKOE MHTENNeKTyanpHoe
YAOBAIETBOPEHWE B YCTAHOBMEHUM KOHTaKTa C “gymaiouieid” MawuHou,
MPOM3BOANT HOBLIH NPOrpamMMHbIA MPOAYKT, KOTOPLIH WHTEPECEeH MHOrUMm,
BO-BTOpbLIX, KOraa NporpamMma roToBa, OH MOXET W Cam C Helw NourpaTs.

CocTaBfieHHe UrpoBblx NPOrpamMM = 370 0co6oe uckyccTso. [pu atom
NOMUMO Peanu3auuy crpaterun Bol6PaHHOA Urpbl HyXHO YAENATL MakCuMym
BHUMaAHKA M306pa3uTenpHbiM cpeacTBaM (rpatuka, MynbTUNAMKauuA, user)
W 3BYKOBOMY CONPOBOXAEHMIO, T.€. ANIA NOSYYEHWR MHTEpecHOW nporpamMmbl
NpWaeTCA AOCKOHANLHO Pa3obpaTbCA B BO3MOXHOCTAX Bawero NepcoHanbHoro
KOMMbloTEpa.

YTo6bl NU3HAKOMMTLCA C HEKOTOPbIMU  BbIYUCIUTENbHLIMK  ipuemMamu,
4acTO MCNONL3YEMbIMN B WTPOBLIX anropuTMax, Mbl 6ypem OpueHTUPOBaTbLCA
Ha OBM ¢ andiasutHo-uMdpoBuiM auchneem. A 3ARAYENM pna ce6a nocrasum
Hayynt, OBM pastirpbiBaTh TMpaxk “Cnoprnoto 5 uz 36” n nposepAaTs 3apaan-
Hbie HaMu wucha. YCNOBMA 3TOM MIpbl BCEM XOPOWO W3BECTHbLI, NO3ITOMY
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ONUCBIBaTL WX He Byaem. EAMHCTBEHHOE, 4Yero Hefo,3A noobeilaTs WUrpokam,
3TO maTepuansHoro BoaHarpaxaeHna ot IBM. Ho, c Apyrod CTOPOHbI, MOXHO
BO3HArpagnTh ce6a MOpanbHO, Urpan MHCr0-MHOIO pas.

WTaK, Bo-Nepssix, HYXXHO COCTaBUTb anropuTM, B KOTOPOM 3araablBaloTCA,
WHaye roBOPA, CO30alTCA 5 pasHblx uMucen, 3HAYEHUA KOTOpbIX HUKaK He
CBA3aHbI PYr C APYFOM, a BeNM4MHA NexuT B uHTepsane ot 1 g0 36. Mpuiem
70608 13 YMCEen 3TOro MHTEPBaNa MOXET MOABUTLCA B TUPAXKE C OAMHAKCBON
BEPOATHOCTbIO. W, €CTECTBEHHO 4S0BEK-UrpPOK He [OMKEH 3HaTh, Kakue 3To
1MCRa, a TaKXe anrcpuT™ UX NONYUEHUA, Haye No NepeoMYy YUCNY OH CMOXET
onpeaennTh ocTanbHble, B Takux clyyarx Ha NOMOUL MPUXOZUT Cheunansvan
HYHKUMA, KOTOpaA BbipabaTbiBaeT TaK Ha3biBa@Mble chywaiHbie 4ucha, 8
Tyvpbonackane 3ro gyHkuma RANDOM (X). O paTuskax cnyyafiHbix yucen mbi
TOBOPMAKM NOAPOGHO B 3aaade "ApupMeTrka ANA manbiwen”,

YuuTsIBAA 3TY MHOPMALMK, MOXHO TCUCTYNHTE K COCTABNEHWIO anro-
LATME TEHepaUUK TUpaxa. Ho, k4K BCeraa, NOJYMaeM CHauara 0 TWie AaHHblx,
C KOTOpbIMM Mbi cobupaemcs pabortaTtsb. [lepBas  MbICTs ~ Cco3fath 5-3ne-
MEHTHbIA MacCHB M 3aHOCHT» 'Tyaa NONyyaemble yucna. 370 0BbIKHOBEHHbINA
1yTb pewsedun. Mpasaa, ecny sawa OBM pabotaeT ¢ Asuikami NporpaMmmu-
POBAHMA, B KOTOPbIX APYFHUX NSAXOAALLMX TUNOB HET, TO WMEHHO HAa MaccuBe
NPUAETCA OCTAHOBMTLCA, B [43] NpMBOANTCA BapuaHT peuleHNA TakoM 3apayk.
WMol ke XOTUM Ha npumepe ITOA 3ajaun NO3HAKOMUTL YUTATENA C HOBbLIM
TUNOM f@HHbIX = MHOXECTBOM.

Onpepenerne. MHOXECTBO — 3TO HeynNoOpAAOYEHHAd GCOSOKYNHOCTL

He coBMagalvlnx Mexay cabod 3nemeHToB, KOTOpbie
MMeT HeKoTopoe oblee CBOWCTBO, MO3BONALLEE
paccmaTpuBatb WX COBMECTHO. Hanpumep, MHOXECTBO
HaTypanbHbiX  4YKUCENl, MHOXECTBO KEHCKUX MMEH,
MHOXECTBO Uuefbix yucen ot 1 go 36.

WN3yyeHnem O06bEKTOB TaKOW MPUPOARLI 3aHMMAETCA TEOPUR MHOXECTB,
8 KOTOPOW HET HMKAKMX OrpaHMyeHuil Ha TuMbl OBGBLEKTOB, COCTABNAIOWLAX
MHOXecTBO. Mbl MO3HAKOMUMCA C aArOPUTMHUYECKUM BONNOLLEHNMEM NOA0GHBIX
7aHHbIX Ha npumepe A3bika NporpammuposaHuA Typbonackanb, B KOTOPOM
UMEIOTCA ONpeaeneHHbIe QrpaHuYeHWA Ha MCNONb30BaHME AaHHbIX MHOXECT-
BeHHOro Ttuna. O6bLEKTaMu MHOXECTBA MOryT 6biTb fJaHHble CKanApHOro
(KpoMe Uenoro U BEuw\ecTBEHHOro), WHTepBanbHoro (0T ... 40) WAM Nepeunc-
TREMOro TUNOB. YUCNO 31eMeHTOB BO MHOXECTBE He JOMKHO npeBbiwaTth 256.

Jna onucaHnA MHOXeCTBEHHOro Tuna B Typ6onackane ucrnonbsyerca
cnyxebHoe cnoso SEN. Tak e, Kak Npu oNMCaHuM MacCUBOB, HYXXHO YKa3aTb
TUN 31EMEHTOB MHOXECTBA; 3TO MOXHO CAenaTth 3apaHee Wau HenocpeacT-
BEHHO, oNMCbiBaA MHOXECcTBO. Hanpumep, onucaHue nepemeHHOA MHOXEcT-
BEHHOro TMNa co 3HaYeHnamu o1 1 00 36;

TYPE WID=1..36; (*Tun anemeHTOB MHOXECTBa* )
KART = SET OF WID;
VAR ELEM: WID;
POSL, MNO : KART.

NepemenHan ELEM MoxeT 6biTb paBHa 1, unu 2, unu 15, unu 36, OfHOMY
Y3 YUCeN yKasaHHOro WHTepBana. 3HauyeHuem xe nepemeHHoi POSL asnaeTcA
MoGaR COBOKYMHOCTb pa3HbiX WACEN M3 yKasaHHOro uHTEpBana. JNemeHT,
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ABNAIWMECA 3HAYEHMEM MHOXECTBEHHOW MNepemeHHoW, 3anvcLiBaTCA B
KBaApaTHbIX CKOGKax vepes 3anATyw B NwbOM nopAake. Takum obpasom,
POSL MOXET 6biTh pasHa [1, 2, 3, 5, 7, 12, 36], unu [4, 7, 1, 20], nav [35, 2],
wnn [ ] = nyctomMy MHOXECTBY, HE COREPXKaWemy HUKaKWX 3NeMeHTOoB.

OCHOBHbIM  OT/iMYUEM faHHBIX MHOXECTBEHHOro T#na 0T Maccusos
ABNAETCA HEBO3MONHGOCTh NEepeHymeposaTb MX 3/IEMEHToI. AnNA 31eMeHTa
MaccuBa MOXHO yKasaTb ero Homep B COBOKYMHGCTW, a ANA 3iemeHTa
MHO)XECTBA = fIUWb NPUCYTCTBUE WM OTCYTCTBUE €ro B 3HAYEHUU MHOKECT-
BEHHOW NepemeHHOM.

B A3bike Typ6onackanb paspeuebl cnefyiowmue AeNcTBUA Hapj faHHbIMU
MHOXXE@CTBEHHOIO THNa:

1) npuceaksanue

POSL:={2,4,6]; POSL:=[1;
2) oTroweHre UmeeTca 4 onepauun OTHOWEHUA:

= PaBeHCTRO MHOX2CTB,
<> HEpPaseHCTBO MHOXECTS,
<=,=> BKNOYEHNE MHOXKECTB.

CyuectByeT pononHuTtencHaa onepaums IN, KoTopaa BBegeHa ana
onpejeneruR uneHcTea BO MHOXecTse. Hanpumep, ecnu ELEM=5,a POSL =
=01, 2, 3, 4, 5, 6], 1o Boipaxxerue ELEM IN PUSL 6yger pasHo UCTUHA. Afnia
PQSL =[2, 4, 6, 8] 70 xe BbipakeHue paBHo JTIOXb.

3) obvepuseHue, 3Hak onepauumn +. Mycms POSL =[1, 3, 5], a MNO
=[2,4, 6j. Mocne BuinoaHewua POSL : = POSL + MNO gyaem nmets POSL
=[1,2,3,4,5,6]. Echm ELEM =5,a POSL =[2, 4, 6, 7], T0 nocne BbiNONHEHUA
npucsamsawma POSL : = POSL + [ELEM 3sayenne POSL usmenutca -
[2, 4, 5, 6, 7]. CnegoBatensHo, onepauuAa obbepuHeHUs NO3BOAARET J0oGaBUTb
HOBbIH anemeHt? BO MHOXECTBO.

4) pasHocTb. 3HaK onepaummn —. Mycte POSL =[1, 2, 3, 4, 5, 6], MNO =
=[2, 4, 6]. Torga nocne BuinonHeHnA POSL : = POSL - MNO POSL 6yger
pasHo [1, 3, 5]. Ecnu ELEM = 5,a POSL =[4, 5, 6], To nocne POSL: = POSL -
[ ELEM] 6ynet POSL =[4, 6].

5) nepeceveHye. 3Hak onepaunn » . Nycts POSL =[2, 4, 6, 8], a MNO =
=[1, 4, 7]. Torpa nocne POSL : = POSL * MNO umeem POSL = [4].

il

YNPAXHEHWA

1. J1nA NpoBepK# paBEHCTBA ABYX MHOXECTBEHHbIX NepemMeHHbIX AOCTATOYHO
3anucaTb OAHO MOTHYECKOE BbIpaXXEHUEe. A KakK NPOBEPUTb PaBEHCTBO
3NEMEHTOB [ABYX MAaCCHMBOB, YyMTblBAA, YTO DPaBHbIE 3HAYEHWA MOryT
MMETL 3NEMEHTbl C pasHbiMKM Homepamu ? Peumtb NpPOTHBONONOXHYH
3apavy — NPOBEPUTL MACCHUBLI Ha HEPaBEHCTBO.

2. CocTaeuTb anropMTMmbi, KOTOPbiE peanuayioT ANA MacCHBOB onepauuu,
aHanoruyHble AeACTBMAM Haj MHOXECTBaMKW, — obteauHerue, nepece-
YeHue, pasHoCTb.

B kauecTse hpumepa pacCMOTPUM anroputm 3paTocteHa ANA Haxox-

AEHUA NpOCTLIX 4MCen B 3apaHHOM guanasoxe ot 1 po N, ana koToporo

M3BECTHbIM yuyeHblM B 06nacTu nporpammupoBaHuA K. Xoapom cocrasneHa
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flporpaMmMa C MCnofb3oBaHWEM MHOXECTBEHHOI0 Tuna. Maea anropurma
3patocteHa copepxuTcA B ero HassaHuu - PEWETO. GHayana Bce HaTypanb-
Hble 4ucna NOMEWalnTchR B peweTo (MHOXecTso). 3aTem BbIGUPAETCA ove-
pefHoe YKUCIO, HauuHaRA ¢ 2. ATO YUCNO CYMTALTCA NPOCTHIM. 3aTeM U3 peweTa
¢A&NAIOTCA BCE 4MCa, KpaTHbiE 2, To ecTb 4, 6, 8 u T.5. 3TH pedcTBUA no.-
TOPAIOTCA [0 Tex nop, noka He OypeT MNpOCMOTPEHO BCE MHOXECTBO.
Huxe npusegeHa nporpamma, OTLICKMBAKOULa# NpOCTbIE 4MCNa, He
npesocxoaAwume 100,
PROGRAM ERAT (INPUT, OUTPUT);
CONST N=100;
TYPE MNOSH =SET OF 2..N;
VAR PROST, RESHETO : MNOSH ;
NEXT, J:INTEGER;
BEGIN WRITE (’ npocTsle yucna =ato: °);
RESHETO:=[2..N];
PROST:=[ 1; NEXT:=2; WRITE (NEXT);
REPEAT
WHILE NOT (NEXT IN RESHETO) DO
NEXT : = SUCC (NEXT) ;
WRITE (NEXT);
PROST : = PROST + [NEXT]; J:=NEXT;
WHILE J<=N DO
BEGIN RESHETO : = RESHETO ~[1]] ;
J:=1J+ NEXT
END;
UNTIL RESHETO = [ ]
END.

B stoi nporpamme ucnonb3osaH uuxkn REPEAT - UNTIL, Tak Ha3biBae-
MBIM LWMKA € NOCT-ycnoBuem, Mpasuno ero paGoTblt BbINONHAETCA TENO uuKna,
npoBepAeTcA ycncBue, 3anucatiHoe nocne UNTIL. Ecan oHo JIOXb, TO cHoBa
$biNONHAETCA TENO UMKAa. U Tak ao Tex nop, noka ycnoeue He ctaHeT.ACTUHA,
70Che Yero uuKkn 3aBepuiaeTcA.

BosepaTtumcr Kk "Cnoptinoto 5 u3 36”. Jliw6aAa KomnbloTepHaa urpa
npegfionaraeT Hanuuue pauanora mexagy OBM u nonb3oBatenem, xoTA Gbl
camoro npumuTHaHero. MOCKONLKY B Opral3auuu Takoro auasora nporpam-
MUCT MOXET NodaHTa3kpoBaTh, 6yaemM NPOCTO yKasbiBaTb B aNroputMe Temy
TEKCTOB.

PA3PABOTKA AJITOPUTMA

3anMuwem camylo obulyio cxemy anropurma:

anr SPLOT

" onucaHuA gaHHbix

Hayano anroputma
BbIBOA: npurnaweHue K urpe
po3birpeilt TMpaxa “CropTnoTe” B NamATH 3BM
MrpoK 3arafbiBaeT CBOM HOMepa
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onpejenexne pesynsTaTos yrajblBaHua
BbIBOA: utoru urpsl
KoHel, anroputma SPLOT.

Kak yao6Hee npegcTasut B naMAT IBM UTorn posbirpbilia ~ MacCcMBoM
U MHOXECTBOM ? Hy>XHO 3arfiRHyTb HEMHOIO BREPEA: a 4To Mbl cCoOBupaemMca
C 3TUMU AaHHbIMM genate ? Ham HyXHo SyaeT y3HaTb, eCTb NI CPeaM 3TUX
yucen Te, yTo 3aragafn urpox. ECMM COBOKYMHOCTL ~ MaccwB, To NpugeTcA
Ka¥abi €ro afemeHT cpaBHMBATL C KaXKblM 3aragaHHbiM YuCnoM. A eciimn
COBOKYNHOCTL ~ MHOXECTRBO, TO LNA KaXA0ro 3arafaHioro yucna foCTaTouHo
npyMeHuTh onepaumo IN. Takoe cokpauweHue aeidcTswi B anroputMe ouveHb
fiDUBSIEKATENMbHO, MO3TOMYy W OCTAHOBUMCAR Ha MHOXECTBEHHOM Tune,

AeTanuaupya anrcputM, NEPeHOCUM BHUMAHME TONbKO Ha fgeicTaue
“neznrpbil TWpaxa”. Ero OTHOCKMTENLHaA HE3aBUCUMMOCTb OT  OCTalbHbIX
4aCTeR anropuTMa HaBOAWUT Ha MEBICHL, 4TO 3J4ECh MOXKO BOCMOfb30BATHCA
BCTIOVOT2TENLHBIM anropuTMOM, 8 HMEHHC NPoLUeAyLOR, TaK KaK B pesyisTare
Mbl ROMKHBI NOAYYUTL COBOKYNHOCTL 3HayeHuid. Tupaxk paskirpbisaeTcA
chnyyaiiHbim 05pa3om. BosbMem Ha BOOpYXEHWE AaTuMK ChlyyarHbix uyucen
RANDOM (X) u cpazy oTMETUM, 4TO ANA AEHCTBUTENLHO CNyyaiHOro BbiSopa
yucna HY)XXHO NONy4uTb 3Ha4YeHue X, xesaTeNbHo, YToGbl OHO GbIN0 Pa3HbIM
7IpU KaXaoM HOBOM BbINOMAHEHUW Nporpammbl. 34€Ch OTKDLIBAETCA NPOCTOP
AnA ¢aHTasumu nporpammucTa. Mol NoAgem 10 A0BOMBHO MPOCTOMY NyTH:
NONPOCHM UrPOKa 334aTb MaWMHE N0Goe uenoe YuCno, CAenaem ero BxogHbimM
napameTpom nNpoueaypbl, a Aanble OHa cama OyaeT (hopMupoBaTbh TUPaX.

Mpoueaypa poMKHA BbI4aTh MHOXECTBO M3 5 U@NbIX 4MCen, B2ATLIX U3
nHTepsana 1...36. MockonbKy uucha BLINAJADT CRY4aiHO, HYXXHO Kaxgoe
“3 HUX NPOBEpPUTL Ha HecoBnageHne c Apyrumu. M 3gecb Ham ONATE NOMOXEeT
onepauua IN. CnyyailHbie yucna ONPeasNAnTCA OBHO 3a APYyruM, NOKa He
HaGepetcA § pasHbix. [lo-BUAMMOMY, NOHAZOGUTCA UMKA  TUNa noka.

TaK Kak B y4e6HOM anropuTMHUYECKOM A3BIKE HET MHOXECTBEHHOro TuNa,
HECKONbKO OTOWAEM OT CTPOro JOpMancHOU 3aNUcK anropuTMa, BHECA B Hee
BMONHE NOHATHBIE YnTaTalo OMUCAHWUA |

anr TIRASH (uen X, mHoxectso u3 [1:36] POSL)
apr X
pes POSL
Hay uen 1
uen u3s [1:36] KLET
I:=0; POSL:=1[ ]
noka I<5§
KLET : = cnyuaiiHoe wicno
ecnu KLET Her B POSL
to POSL :=POSL + [KLET]

T I:i=I+l

BCE
KOHEeu uukna noka
koHey anroputma “TIRASH.
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Kak nonyyuts ciyyaiiHoe Yuco U3 3afaHHOr0 MHTEpBana, Mbl yXe 3Haem
u3 33gaum "ApupmeTtuka gnR mansiwei”. Ycnosue “KLET Het.8 POSL” 3anu-
weTcA B Buae formyeckoro BoipaxeHua He (KLET IN POSL). Hago ckasatb
3apaHee, 4TO TaKoe Xe YCNOBUE MOXHO GyieT NMPUMEHMTb Mpu onpeaeneHum
pe3ynbTaToB yrafbiBaHMA Yucha UrPOKOM.

BepHemca onaTh K obuied cxeme anropuTMa. Ham ocrtanoch 06CyauTh
asa AeNCTBMA: "MrpoK 3aragbiBaeT CBoM Homepa” w “onpepeneHue pesynb-
TaToOB yragbiBaHUA”. OHW OCTAHYTCA OTHOCHUTENbHO HE3aBUCHMbBIMM APYr OT
apyra, ecnm mbl Byaem xpaHuTh B namATu OBM Bce uucna, 3arapaHHble
MrpokoM. Ho Takoe JonroBpeMeHHoe XpaHeH4e HUYeM He onpasgaHo, No3ToOMy
MOJXHO O6BEAWMHUTL 3TW JeHCTBMA B NOCNEL0BATENbHOCTL “3aragan yucho —
npoBepKa”, KoTopaA BbINONHAETCA 5 pas. MoxHO BBecTM BCe uucna cpasy,
a OBM 6yneT cuuTbiBaTL MX NO MEpe HEO6X0AMMOCTH. Pe3ynbTaToM NPOBEPKK
MOXET 6bITb KOANYECTBO YrafaHHbIX YACEN MK CaMU 3TU YuCAa, Mbl BhIGEPEM
neosoe. Torga NonyyumM CRepyiownid anroputm urpbl B "Cnoptnoto 5 us 36”:

anr SPLOT

ONUCAHUA AaHHBIX
Hayano anroputma
BbIBOA: npurnawexue k urpe
TIRASH (X, POSL)
BbIBOA: 3aragatb uucna
BBdﬂ: 3aragaHHblie uyucna
I:=0
ana Jor1pgob
yTeHue uucna B nepemeHHyio PROBA
ecnm PROBA IN POSL
70 I:=I+1
BCe
KOHEeU, uukna no J
BbIBO4 I
koHeuy anroputma SPLOT.

YNPAXHEHNA

3. Yto HyXHO u3MeHUTb B Nporpamme SPLOT,4To6bi OHa npeepaTunace
8 "CnoptnoTo 6 n3 49” ?
4.  WsmeHuTb nporpammy SPLOT TaK, 4To6bi OHa BBINOAHANACH CTOJLKO
pas, CKOMIbKO 3apaHee 3anpoCUT Urpok.
N3meHnTs nporpammy SPLOT Tak, uTobbl OHa BbINOAKANAchk RO TeX Nnop,
noKa UrpoK ee He OCTaHOBHMT.
Ha 3atom paspa6oTKky anroputMa MOXHO 6blI0 6bl 3aKOHYMTb, HO Mbl
Noka ewe He 06paTniu BHUMaHHUA Ha OAUH CYLLECTBEHHbIA MOMEHT. C MalIMHOW
ByneT B83aMMOAENCTBOBATL YENOBEK, a 4YeNoBEKY CBOWCTBEHHO OwMGaThCA.
Kak nosepeT ce6A Hawa nporpamma B OTBET Ha HenpasuMbHblE AEACTBUA
MrpoKa, Hanpumep, Ha HeBEpHO 3apaHHoE 4ucno - 3?7 Xopowo NpoayMaHHaA
nporpaMma (GunsTpyeT BXOAHbIE AaHHbIE; NOCTPOUTbL CTPOrMiA GUALTP MHOraa
6biBaeT HENpPOCTO, HO AeNaTh 3TO HyXHO, MHAYe Urpa MOXET NPUATH B Hepa-
6oyee cocTorHue, B npuBoaMmoih Huxe nporpamme SPLOT, HanucaHHOW Ha
A3bike Typ6onackanb, Takoi guabLTp NPEAYCMOTPEH.

3]
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PROGRAM SPLOT (INPUT, OUTPUT),
CONST SPORT =36;
NUM=35;
TYPE WID=1.,SPORT;
KART = SET OF WID;
VAR KLET:WID;
POSL, UGAD : KART ;
I, ], X, PROBA, R: INTEGER ;
(* npoueaypa po3birpbilwa TMpaXa "CnopTnoTto” * )
PROCEDURE TIRASH (X : INTEGER ; VAR POSL : KART ) ;
VAR 1:INTEGER;

KLET : WID;
BEGIN I:=0; POSL:=[ J;
REPEAT

KLET : = (RANDOM (X) MOD SPORT) +1;

IF NOT (KLET IN POSL)

THCN BEGIN POSL: =POSL + [KLET] ;
Ii=1+1;

END;
UNTIL 1=NUM;
LND;
BEGIN

WRITELN (’ Ceityac 3BM 6ypeT pasbirpbiBath THPaX.’ );
WRITELNA ’ Nomorute e, 3apaiite no6oe uenoe NONOXUTENLHOE 4ACNO ) ;
READ (X) ; TIRASH (X, POSL) ,
WRITELN (’ A Tenepb Baw yepeps nonbitTaTh cYacTba.')
WRITELN (° 3apaitte ', NUM, ’ pa3Hbix uenbix yucen us uitepsana 1 ..’ SPORT);
I:=0; UGAD:=7[ ];
FOR J:=1 TO NUM DO
BEGIN READ (PROBA) ;
IF (PROBA >=1) AND (PROBA < =SPORT)
THEN IF NOT (PROBA IN UGAD)
THEN BEGIN UGAD ‘- = UGAD +[PROBA];
IF PROBA IN POSL

THEN I:=1+1
END
ELSE
ELSE WRITELN (PROBA, ’ - HegonycTumMoe uucno’ ) ;

END;
WRITELN (’ But yrapanu ’,1,° Homepos’);
WRITELN (’ PesynbTathl Tupaxa: ’);
FOR J:=1 TO SPORT DO
IF J IN POSL
THEN WRITE (J: 4)
END.

3apaHua

A. MpoaHanusupoBaTb paboTy ¢uAbTPA OT HENpaBMUibHbIX Aa@HHbIX B MPO-
rpamme SPLOT.

76



Bb. Wrpok 8 “CnoptnoTto 5 us 36" 3agan 5 uucen. MNposeputb (He UCNONL3YA
MHOXECTBEHHbLIA TUN), HET AU CPEAU HUX MONAPHO COBMAjAWMUX WIKU
BbIXOARUIMX 32 3ajaHHbIe FpaHuLbl.

B. /[lononHuTh, BbINOAHeHWe nporpammel SPLOT  rpagmkod, gocTynHoW
Bawemy nepcoHanbHOMy KemnbioTepy. Hanpumep, cHayana Ha aKpaHe
W3obpaxaloTcA 36 RAycTbix NpAMOYrofbHuKOB. Mo mepe noAy4YeHuA
chiyyaiHblx yucen MpPAMOYrOfibHUKKM NEepeBOpa4MBalOTCA WAW  3aKpa-
WHKBAKTCA, HA HUX MOABAAETCA W306pakeHue BoinaBwero yucna. 3ara-
NlaHHbie UrPOKOM 4UCN8 TOXE NOMEeWalTCA B COOTBETCTBYIOWME NPAMO-
yronsHuku, MpuyeM aTo HyxHo cpenaTtb TaK, yTobbl, FNAAA Ha 3KpaH,
cpa3y MOXHO §bi10 NOHATL, Kakue Homepa Urpok yragas.

MAJNIEHbKAA 3ANUCHAA KHUXKA

He oOasall mHe Huyez0 Ha naMATs.
3Hawo A, KK namAr, KOPOTKd.

A. Axmaroea

"HemHoro nnuy MHE NamATL coxpaHuna”, — nucan A.C. MNywkuH, He Ha-
AGACH Ha CBOK NaMATb, B Haw BEK WH(HOPMALMOHHOMO B3pbiBa Mbl HE 06X0-
AMMCA 6e3 3anucHbix KHMWXEeK. Hawa oyepepHan 3aga4a - CO3j4aTh KOMMbo-
TEPHYIO 3aNUCHYI0 KHWXXKy. B83YCNOBHO, B 3TOA KHUXKE MOXHO XPaHUTL Camyio
pa3HoobpasHyio MHhopMaumio. Yem Gonbwe uHpopmauun, Tem Gonee macuw-
TabHoW 6yaeT Hawa 3apava. Ho ee npuHuMnuanbHaa CROXHOCTb OT 3TOro
He bypeT 0co60 BO3pacTaTh, U NOTOMY Mbl HayHeM CO3QaBATb MaNEHLKYI
3anUCHY0 KHMXKY, yTOGb! B OCHOBHOM 06paTTh BHUMaHME Ha BCE Cyuwiect-
BEHHbIE MOMEHTL), CBA3aHHbLIe C 3aja4ei NoJo6HOro poaa.

CHayana oxapaktepusyem MHopMaLnio, KOTOpPYH JOMKHA o6pabaTbiBaTh
Hawla nporpamma, npeacTaBnAlowan cobod 3anucHyl KHWxKy. lycTh B
KHMXKKE — 28 CTpaHMuek, KaxpamR M3 KOTOpbIX WAEHTUDMUMPYETCA 6yKBOM
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pycckoro angdasuta ot A g0 fA. Ha oaHO#i cTpaHMyKe MOXHO 3anucaTb faHHble
0 NATU APY3bAX UIM 3HaKOMbIx. [1NA onpefeneHHoCTH U NPOCTOTLI Npegneno-
XKUM, 4TO 3TO GamMuiuA, UMA U Homep TenegpoHa. Hanpumep, uMdopmaumuA
Ha 6yksy C umeeT Bug:

Ceposa MapuHa 32117
CemuHa Hatawa 11789
Cugopos Muwa 00000

(Hynesbim Homepem 6yaem 0603Ha4YaTh OTCYTCTRME TenedoHa).

Takum 06pa3om, 3aNUCHAA KHMXKKA — 3TO MacCuB CTPaHUYEK, Ha Kaxpon
U3 KOTOPbIX COAEPXMTCA CNEeRYIowan HHGOPMaLMA :

6ykBa; HasoBem ee umeHem BUK;

cBeAeHUA 0 yenoseke (haMMAWA, HMA W TenegoH); Ha3oBeEM UX OGLUM
nmeHem ZAP;

KONWYecTBO 3anucei Ha cCTpaHuue; Hasosem ero umeHem KOL.

CTpyKTypa 3anucHoi KHUKKY NpuseaeHa Hiuxe (puc. 6).

3anucHaA KHUXKa
A bl ... A

¢ TE| r'—C‘B'UK
Clelpm IM ap ulnT‘l bFT?iLB—EQ—I
S?:l ]C!e|mlu Hla F[a!r[a[m[al };lzlrllt!7!ZAP

Leiulaloelofe] [mpefual | {ofofojojs,

KOL
3

Puc.©

Ha Asbike Mackanb nepemenHan 0TOGpaxaiolian BCIO 3aMUCHYI0 KHUXKY,
AOMKHa 6bITb ONUCAHA Kak MAacCHB U3 28 INEMEHTOoB :

VAR KN:ARRAY [1..28] OF tun anemeHToB.

O6CyAMM BOMPOC-0 TUNE INEMEBHTOB 3TOr0 Maccusa. Kaxabi anemeHT -
CNoXHaA CTpyKTypa. B Hee BXogWT BenMuuHa cumsonbHoro Thna (BUK),
BenuuuHa uenoro tuna (KOL) u maccus uHdopmauuu o yenosexe. HpopmMauuA
06 ogHOM uenoseke, B CBOI ovepefb, He npocTa. B ogHy 3anuch o yenoseke
BXOAAT :

pamunua (FAM) = gna onpegeneHHocT NPeanonoXumM, 4yTo 3To Maccus
13 8 cumeonos. Ecnu B hamunumn MeHbwe 8 CUMBONOB, TO OHa AONONHAETCA
no 8 cumBsonom npo6ena, a Apysed C ANUHHbIMM hamuauAmMKu (6onbwe 8
CUMBOJIOB) Y Hac HeT;

umA (IM) = Takxe gnA onpeaeNeHHOCTU NPeanonoMXuM, 4TO 3TO MacCHB
n3 6 cumBeonos;
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Homep Tenegdora (TEL) — uenoe yucno. Ha nepsom atane mmeer cMmbich
OrpaHnYuTL €0 MAaKCnMaNbHO MPEACTABUMBIM LUENbIM YACHOM B Bawem
KOMIMbIOTEPE.

JaHHble xapakTepucTUkX BbibpaHbl HaMK TOMLKC AfiR ORPEAENEHHOCTH M
ANA 06€CNEYSHNA MAKCAMANLHONR NPOCTOTLI 324244,

Jina ypo6cTea paboTbi ¢ nopobHO% MHBopmaured (a oHa BCTpevaeTcA
38CbMa 4aCT0) B aNropUIMMUYECKHUX A3biKax cnpegeneHbl cneuualibHbie TuMbl
JaHHbIX, HocAwmMe Ha3saHue 3AMUCKU wam CTPYKTYPLI. Mpusegem onucawvue
TUna gaHHbix 3ATUCD Ha Asbike Mackans ANA Hawero cAyyan.

“iM#A TMI’Ia\ /

TYPE INF = RECORD

cnyxebHoe cnoso FAM:ARRAY [1..8] OF CHAR;
IM : ARRAY [1..6] OF CHAR;

TEL : INTEGER

END.
uMmeHa nonewn
3anucu

M3 npuBeaeHHOro onMMCaHWA OyeBUAHO BarkHoe ceoicTBo Tuna 3AMUCH
(RECORD): nepemeHHble 3anMCK = 3T0 06bEAUHEHHbIE 06LUUM MEHEM KOMMO-
HeHTbl pasHoro Tuna. B Hawem npumepe 3To MACCHUBbI CUMBOAOB U uenoe
yucno. B atom -~ cywecreeHHoe oTniumne SATNUCU ot MACCUBA, 8 KoTopom
BCE KOMMOHEHTb! fONXKHBI BbITb OAMHAKOBbIMYU (LEfblii MAcCHUB, CUMBOMbHbBINA
MacCHB, MaCCUB MacCUBOB, MaCcCHB 3anucei ().

Onpegenus Tun 3AMUCDH c umeHeM INF, Mbl MOXEM 0ONMCAaTh NEpeMeHHyio,
NPEeACTaBAAIOLLYI0 OfHY 3aMKCb O YeNOoBEKe B Hawed 3anucHOW KHWxke, Mebl
880AWM anA Hee umAa ZAP. 3710 nepemeHHas Tuna INF. Ha ogHol cTpaHuyke
3aNMCHON KHIXKN (Mbl JOrOBOPUANCL ~ He 6onee 5 NopobHbIX 3anucei, MHbIMKU
crosamu, Maccue He Gonee, yem u3 NATU anemeHToB Tuna INF, Kpome Toro,
Ha 3TOW e cTpaHuuke Haxoautca Gyksa (BUK) u uenoe uucno (KOL), noka-
3bIBALWEE, CKONLKO 3aNONHEeHHbIX 3aNUCEN Ha CTpaHULE C AaHHOW GyKBOW.
Takum 06pa3om, oiHa CTpaHMyKa 3arucHON KHMxKM 3To Toxe 3AMNNCH, Ho yxe
C APYro# CTpyKTypo#.

Hazosem aTy 3anuce umeHem STR.

TYPE STR = RECORD
BUK : CHAR;
ZAP : ARRAY[1..5] OF INF;
KOL : INTEGER
END.
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Hawa 3anucHas KHMxka COCTOMT U3 28 KOMMOHEeHTOB Takoro tuna STR
(13 28 cTpaHuyek). CnegoBaTenbHO, Mbl MOXEM paccMaTpusaTh €€ B 3afaye
kak MACCWB komnoHeHTos Tuna STR. Ha a3bike Mackanb ee onucaHue Takoso:

VAR KN : ARRAY [1.. 28] OF STR.

OctaeTcA TONbKO 06paTUTh BHUMAHME Ha TO, KaK MPOCTO C MOMOLLBH
Tuna 3AMNCH (RECORD) 06bABNAETCA 4OCTATOYHO CHOXHAEA B MEPAPXNYECKOM
CMbiCNle CTPYKTypa AaHHbix.

Nepsaa 3apava: OOOPMIIEHUE 3anuCHOR KHMMKM.

OHa TpuBManbHa No CBOEH CyTU: HA COOTBETCTBYIOLLYK CTPaHULY HYXHO
BHECTH €OOTBETCTBYIOWY0 MHbOpMaumiw. YTo 370 o3HayaeT? B KomMoOHEHT
BUK Ha kawpo# cTpaHuue AONXHa 6biTb 3anucaHa COOTBETCTBYWULAA MO
nopanKy 6ykea, a B kKomnoHeHT KOL ~ 3aHeceHO HyNneBoe 3HayeHMe, Tak Kak
3anucei B KHWXKe noka HeT.-Mpeanonoxum, 4To Heo6xcauMbie GyKBbl Haxo-
RATCA B CUMBONBLHOM MaccuBe ALF, coctoruem us 28 anemMeHToB.

Torpa anroputm B o6WemM BMge MOXET 6biTb TAKUM &

anr  OFORM
Hayano anroputma
uvkn nol ot 1 po 28
nomeuienue I-1 6yksol ¥3 maccusa ALF B komnonenty BUK wa I-i
cTpaHnuue
3aHeceHue Hynesoro 3Hadyerua B KomnoHeHTy KOL Hal-# ctpaHuue
KOHey umkna no [
kodey anroputma OFORM.

YTO MOXHO CKasaTb NO NOBOAY 3TOr0 anroputma ?

Mepeoe u BTOpoe npepnoXxeHuA B Tene uxkna TpebywT ymeHua obpa-
WaTbCA K OTAENbHBIM KOMMOHEHTAM 3afWCHOW KHWKKM,

Hanpumep, Hago 3anucaTb GykBy A Ha MNepByl0 CTpaHuly 3anncHOH
KHuxKn, 8 none BUK. EcTecTBEHHO, 4TO CHauana HyXHO Bbif€NUTbL camy
3Ty CTpaHuuy. Tak Kak Mbl UMEEM [eNno G MacCUMBOM CTpaHuy, 3TO MOXHO
cpefiaTe cTaHaapTHbim crnocobom: KN [1]. Ha 3To# cTpaHuue Tenepb Hy»XHO
BbigenuTh none BUK, yto safiMcuiBaeTca cnegyiowmumM obpasom: KN [1]. BUK.
CnepoBatensHo, KN [2]. BUK -~ none BUK Ha BTOpoA cTpaHuue #
KN [I]. BUK - none BUK Ha I-# cTpannue. CootseTcraento = KN [1].KOL -
none KOL Ha I-cTpaHuue 3anucHON KHUXKKU.

HanucaHHble KOHCTPYRLUMM HOCAT HA3BAHWS  YTOMHRIOWEro WMEHW.
Crayana Mmbl Bbigenunu CTpaHuly, a NOTOM YTOYHKIW, 4TO Hac wHTEepecyer
Ha 3ToR CTpaHuue.

Takium 06pasom, NEpBOS K BT2D0G NIPEAROXEHN? B TENE UdKNa anropuTiea
MOryT €biTb 2anKUcakbl Tak:

VNTI].BUK 1= ALF [ ]

N {1;.KUL := 0.

Miocne paBoTor anfropwTsa OFORM B8 rawell 38NUCHOZ XHnxke fyuyT
NEeACTARAGHR! TOCTDARMYHG BCE By¥B-, ¥ OHa Syier NycTol (8ce KOL pashot
Hy 1:0),
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Bropaa 3agava: 3AHECEHME (QOBABNEHUE) nHdpopmaumm B 3anKCHY0
KHWMXKY. Mbl poroBOpuiiMCL gns onNpeaSneHHOCTH, 4TO Ha OJHOW CTpaHUuKe
HE MOXET 6biTb Gonbwe NATU MHPOPMALMOHHLIX CTPoYeK. MMoaTomy, npexpe
4eM 3aHOCUTb MH(HOPMAaUMI Ha CTpaHuuy C TpeByemol 6yKBoit, Hago npo-
BEpUTb, HE 3aMONHEHa NN OHa A0 KoHUA. [INIA 3TOr0 HYXHO BbIAESTUTL KOMMO-
HeHTy KOL v nposepuTh ee 3HauyeHue. Ecnu oHo pasHO 5, TO anropuTm fONXKeH
BbiAaTb COOGUWEHHE O TOM, YTO 3aHEeCeHue HeBO3MOXHO, a UHa4Ye OH AoMmKeH
nNoMecTUTb MHHOPMaLMI0 Ha NepBoe CBO6OAHOE MECTO Ha AaHHOW CTpaxuue.
3710 MecTo B MaccuBe ZAP onpepenfeTcA 3HaueHuem Boipaxenua KOL + 1,
KOTOpPOE OAHOBPEMEHHO ofnpeaenAeT u HoBoe 3HayeHne nonAa KOL Ha 3Toi
cTpaHuue.

Anroputm 3AHECEHUA B obuem Buge:

anr ZANES

BBOA uHdopmauun anAa 3aHeceHun
BbifleleHne nepsor GyKBbl haMunim
onpepenexne Homepa (NOM) nepeoi 6ykstl B maccuse ALF
nposepka: KN [NOM].KOL =5

LA: BbIBOJ "3aHeceHue HeBO3MOXKHO”

HET: KN [NOM].KOL :=KN [NOM].KOL +1

3aHeceHue nHpopmaumn B8 ctpoky KN [NOM] . ZAP[KOL]
KOHeL NpoBepKM
KoHey anroputma ZANES.

PaccmoTpum Gonee geTansHo NpeanoxeHne “3aHeceHne UHGOpMalmu B
cTpory”. 3To Npeanoxexue osHavaeT, yto B none FAM Hago noanemeHTHoO
3aHecTH BCe GyKBbl hamunanm, B none IM ~ sce GyKBsbl UMeHHn u B none TEL -
Homep TenedoHa. JletansHaa 3anuch 3TUX AEACTBUA 3aBUCHT OT TOrO, B KAKOW
thopme GypeT BBOAUTBCA MHGHOpPMalUMA ANA 3aHeceHuA. Mol nposepem peTa-
nM3auMI0 ANIA CNyYan BBOAA OTAEMBHbIX GYKB, 4TOGbI aKueHTUpoBaTh BHUMaHUE
HA YTOYHAICLIEM UMEHW,

Ecnim mbl xOTHM BHecTH wHdopmaumio o Cupopose Muwe B nepsyio
UHPOPMAUMOHHYIO CTPOKY Ha cTpaxiuke ¢ Gyksoi C (ee Homep paseH 17), To
3AHECEHMUE nepsoii 6yksbl hamunun = KN[17] . ZAP [1] . FAM[1] :=~C";

BTOpOA Gyksbl hamunun — KN[17]. ZAP[1].FAM([2]:="W";

M T.h

nepsoi 6ykesl umenn — KN [17].ZAP[1].IM [1] :="N";

¥ 1.8

HOMEpa Tefemona - KN [17] . ZAP [1] . TEL : = 0, Tax xax

Y Minww HeT rtenedcra.

3 npyeepedHOro Npumepa BHAHO, 4TO YTOMHAIOWME MMEHA cTanu
JVHHEE, TaK KAk B [aHHCW Cllyyae 3emeHTsl, K XoTopbiM Heobxoaumo
0SpaTUTLCS, ~ MacckBel (M ZAP, w FAM).

Npouece y1oudeHUA uMmeH chepywowmi (puc. 7).

TpeTea 3aga+a ~ NCNPABNEHUNE vudopmaina.
3pech NoABPAETCA HoBoe aelcTane ~ NOWUCK Nognexa.yes Jcnpasneiinio
VHOCDMAUMA B 3anucHoi xHuxae, Hanpamep, y Cupoposa Mawu nOSEsNCA
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TenepoH. MycTe uHhOpMauuMA ANA uchpaBneHus 3ajaHa B Buie 3HAuEHWH
aByx maccuBos (FAM u IM) n Homepa Tenedona (TEL):

CUAOPOB MMWA 30682.

Kak HaiiTu 8 3anucHoi kHuxke Cupoposa Muwy 7

CHayana Hago OTKpbITb CTpaHULy C Nepeoi GyKBo# hamuinu (T.e. Bbiae-
AUTL 3Ty ByKBY), MOTOM Ha 3TOM CTpaHMUe HaiTh 3annce o Muwe, OTMETAM,
YTG 3TO MOXHO CAenaTe Npu BolGpaHHOM Cnocobe npeacTaseHna uigdopmaunm
B 3AMUCHOH KHWXXKE (MACCHUBBI) NO3IEMEHTHBIM CpaBHEHMEM (aMUNUA U UMEH.
Tofbko HaiipA 3anuce 0 Cugopose Muiwe, MOXHO BbINOAHUTL AeHCTBUE BHE-
CEHWA ucnpaBlieHUA WHhopMauun o TenedoHe — 3anucaTb HOBOE 3HayeHWe
8 none TEL.Takum o6pazom, anropuTm B 06LLEM BMAE OYeBUgeH:

anr ISPR
BBO/Z urdopmauumn gns ucnpasfneHua
BblgeneHue nepeoi Gyksbl hamunum
onpeaenenve Homepa (NOM) 6ykset B maccuse ALF
uks no I or 1 go KN [NOM].KOL
npoeepka; HaiigeHa 3anuch 0 Cugopose Muwe?
[A: BHeCTM ucnpasneHua
BbIATW M3 uMkna no I
KOHel, NnpoBepKu
KOHel, uMKna
koHey anropmtma ISPR.

TYPE STR = RECORD TYPE INF = RECORD

KN[28] ZAP([1] I FAM ARRAY[1 8] OF CHAR,

] g Kn[2g] BUK CHAR  f——————IM ARRAY [1 6]OFCHAR,
ﬂj]] ZAP[1] ZAP ARRAY[1 5] OF INF TEL INTEGER

o KOL INTEGER END
o0 END
o 0

KN[28] ZAP[1] IM[1]

Puc.7

3agaHun

A.  ina nByx NOCREAHMX anropHTMOB ONUCATL BO3MOXHLIE CNOCOBbI 3aRaHUA
BBOAUMONA MH(OPMAaUMH.

B.  [leTanusuposath RpesnoxeHne "HalTu HoMep NepBOi BYKBbI (HamMunuu
B mMaccuse ALF”,

B. 3agaHbl gBe tamunuu. Hanucarb anropuTM™, NpoBepRioIUUA, coBNaaaoT
Ny oHW,
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Huxe ana o6pasua NpusegeHa ManeHbLKaA NporpaMma Ha R3bike lMackanb,
KoTopan paboTaeT C 3aruCHOH KHUXKKOW M3 5 cTpaHu,

3AMEYAHNA

Ecan urdopmauua M3 3aNUCHOW KHUXKKM XPaHUTCA, KaK 3TO NpeanoxeHo
B PacCMOTPEHHOW 3apjaue, B ONepaTMBHOW NaMATM KOMNbloTepa, TO ANA
BbINOAHEHNA NIOBbIX REHCTBUHA C 3TOA MHpOpMaumenh (Nobbix 3agaHuin uau
ynpaxHeHuid) HyxHo cHayana Bcerga OGOpMAATL W 3aMNONIHATL 3arMUcHyIo
KHUXKY. DTW anropuTMbl CTARHOBATCA 06A3aTeNbHOW 4acTblo APYFMX 3apav.
Ecnu xe rosoputb 0 peanbHOA CUTyauuu, TO enaTenbHo NOCTOAHHO XpaHUTb
MH(OPMALMIO M3 3aMUCHOW KHUXKM B KOMMbiOTEPE (3TO ¥ 6biNa Hawa uenb)
u No Mepe HeOo6XOAMMOCTM NOAL30BAaTLCA el. CneposaTenbHo, oHa AOMKHA
6biTb 3anMcaHa He B onepaTUBHOW NamATH, a Ha BHEWHeM Hocutene uHGop-
MauuK, Hanpumep, Ha ru6Kkom gucke. MHpopmauuA, xpaHALWancA Ha BHeWHeM
HocuTene B BMAE HEKOTOPOH OpraHM30BaHHOW COBOKYMHOCTM AaHHbIX, Hasbl-
paeTcA OAMJIOM. B Hawem chyyae COAEPMUMOE 3aNUCHONR KHWKKM [OMKHO
6biTb Gainom, U Torga BCce 3ajayu no paboTe C 3TOW KHUXKOW He 6GyayT
3aBuceTb APYr OT apyra. Mbl He paccmaTtpuBaem cda#noBoR OpraHulauuu
AaHHbIX, HO MpeanoXeHHaA 3ajaya MOXeT GbiTb UCMnonb3oBaHa ANA TaKOro
paccMOoTpeHHA.

PROGRAM NOTEBOOK (1, 0) ;
CONST N=5;
TYPE INF = RECORD
FAM : PACKED ARRAY [1..8] OF CHAR;
IM : PACKED ARRAY[1..6] OF CHAR;
TEL : INTEGER ;
END;
STR = RECORD
BUK: CHAR;
ZAP: ARRAY[1..N] Ol INF;
KOL : INTEGER
END;
VAR KN.ARRAY[1..N] OF STR;
I, 1: INTEGER;
A :CHAR;
B : BOOLEAN ;
BEGIN (% 3anonHeHue 3anuCHOA KHUXKM * )
KN[1].BUK:="1"; KN [2].BUK:="K’; KN [3].BUK:="N"’;
KN [4].BUK:="C’; KN [5].BUK:="T";
FOR I:=1 TO N DO
KN[I].KOL:=0;
KN [1].ZAP [1] .FAM:="UBAHOB ’; KN [1].ZAP[1]).IM:="ONEr ’;
KN [1].KOL:=KN [1].KOL+ 1;KN [3].ZAP {1].FAM:="TETPOB ’;
KN [3].ZAP[1].IM:="BAHA ’; KN [3].KOL:=KN [3].KOL+1;
KN [3].ZAP [2].FAM:="NONOBA ’; KN[3].ZAP[2].IM:="TANA ’;
KN [3].KOL:=KN[3].KOL+1; KN[4].ZAP [1].FAM:="CEPOBA ’;
KN [4] . ZAP [1].IM:="MAPUHA’; KN [4] .KOL:=KN[4] .KOL+1;
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KN [41.ZAP [2].FAM:="CEMUHA’; KN [4].ZAP [2].IM:="HATAWA";
KN {4].KOL:=KN [4]).KOL +1; KN [4}.ZAP [3].FAM:="CWAOPOB ’;
KN [4].ZAP[3].IM:="MUWA '; KN [4].KOL:=KN [4].KOL +1;"

KN [1]1.ZAP [1].TEL:=23140; KN [3].ZAP [2].TEL:=00000;

KN [41.ZAP [1] . TEL: =11789; KN [4] . ZAP [2].TEL:=32117;

KN [4].ZAP [3].TEL :=00000;

(% npocMOTp 3aMMCHOR KHUXKK * )

WRITELN (’ CTPAHWLY C KAKOW BYKBOM XOTWUTE NOCMOTPETH ?);

B:

= TRUE;

WHILE B DO

BEGIN
READLN (A) ;
IF (A="C’)OR (A="N")OR(A="W) OR(A="K’) OR(A="T")
THEN
BEGIN I:=1;
WHILE A<>KN[I).BUK DO I:=1+1;
FOR J:=1 TO KN [I].KOL DO
WRITELN (KN[I]. ZAP([I]. FAM : 12, KN[I]. ZAP [§]. IM: 10,
KN[I]. ZAP{J] .TEL:8);
B:=FALSE;
END

ELSE WRITELN (’ Bbl HEMPABW{IbHO HABPANW BYKBY, NOBTOPUTE ) ;
END

END.

~N m»
e

10.
11,

YIPAXHEHNA

Moauduumpyitte npuBegeHHylo MporpamMmy AR CBOErO0 KOHKPETHOro
cayyah,

JloGasbTe uHbopmauuio 06 OQHOM yenoBeke Ha 3ajaHHyio Gyksy. [po-
BEPLTE, BO3MOXHO K 3To gobasneHue.

MameHuTe MONHOCTLIO HOMEp TefegoHa Yy 3afaHHOro ToBapulia.
N3meHuTe nepsy uuppy B HoMepe TenedoHa y 3ajaHHOro Tosapuiua.
NoacuuTaiiTe, y CKONbKMX M3 Bawux Apy3ed HeT tenegoHa (Hynesoh
HOMED B 3aNMCHOM KHUXKe.

OnpegenuTe, Ha Kakylo 6yKBY y Bac 6onibiie Bcero gpysei.

Jlo6asbTe B CTYKTYpy 3anucu uHgopmaumio o6 agpece (ynuua, Homep
A0Ma, HOMEp KBapTupbl).

OnpepenuTe, y Koro u3 gpyaei Homepa TenedoHos — yeTHble,
OnpegenuTe, eCTb M Cpegu Balwux Apy3ed obnagatenu “CyacTauBbIX”
HOMEpOB TenedoHOB (HOMEP COCTOMUT K3 OAUHAKOBBIX UUdP).

OnpepennTe, y Koro w3 Apyseh GaMWIWA COCTOMT M3 uyeTuipex 6yKs,
Mpugymaiite caMmu ynpakHeHun gna naHHOW 3afaun.

3AMEYAHNE

Bce yrnpaxHeHun, ceAsaHHble C HOMepamu TenegoHoB, rnpesnonaraot

yMeHue paboTtatb C UENbIMWU yuciami, Hanpumep, BbLIAENATL OTAeNbHble
pa3pAfbl yucna ¥ 3aMeHATb ux. CrneposaTenbHo, paHHAaA 3ajaya MoXeT
CNY)XWTb OGOCHOBaHMEM JANIA pa3paboTKM anropuTMoB TaKoro Khacca.
BapuaHTbl Takux anropuTMOB MOXHO HaWTM B 3ajaye “KpoccHambep”.
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PACNUCAHHE YPOKOB

r )
PACONCAHWNE

1. UHQOPMATUKA
2.MHPOPMATUKA
3209?29?90

4 UHQOPMATHKA

<7

N J
Cosepuaue 6es MuiwneHus yromaser.

Ko2da y meHR Her Hoewix u HoswX udeil

ona 06paborku, 3 TOYHO 60AbHOILL

B. Tere

"CocTaBUTb pacnucaHue ypokOB Ha OAMH aeHb 3aHATWA B BOCbMOM
Knacce, yYuThIBaA cnefyioume NnpessapuTenbHble CBegeHnA.

a) y4uTeNb UCTOPUM MOXET NPOBECTH NGO NepBblik, NGO BTOPOH, NGO
TPeTUi ypoKu;

6) yustens nuteparypbl mMoxeT NPOBECTH NKGO BTOPOH, NMBO TpeTH
YPOK;

B) MaTeémaTHK roToB nposecTM AuGo nepsbi, nM60 BTOPOH YpOK;

r) npenopaBaTenb (M3KyNAbTypyl COTNIACeH NPOBECTH TONLKO NOCHefHMIH
YPOK;

4) B NnaHupyembiii fgeHb 3aHATWA y yuyawuxcA JOMKHO GbiTk yeTbipe
pa3Hbix ypoKa®.

C tem, uto 3AJJAYA cocTaBneHuA pacnucaHwA aKTyanbHa, COrNacATCA,
HasepHoe, Bce. Bo Bcex yyeGHbix 3aBefeHUAX, No KpaikiHed mepe, ABa pasa
B rof, a B wWKonax — ANA Kapoh yeTBEpPTW COCTaBAAETCA pacnucaHue, Uto
e KacaeTCA TPYAOeMKOCTH TaKoro 3aHATUA, TO 3TUM MOXHO NOUHTEpPEeco-
BaTbCA Y 3aByya Bawed wkonu. Mbl Aymaem, 4TO WKOSLHOE PYKOBOACTBO
GyAeT oueHb pago NoNyYuTL B CBOE PAcNopAXEeHWe NporpaMmy - COCTaBUTENb
pacnucaHuA.

Korga pacnucaHme coctasnaet 4€nOBEK, OH NPoAyMbiBaeT pasfiuyHble
BapMaHTbl, UCMONb3YA M CBOW NpeabIAYUIMA ONbIT, U T€ CBEJEHHA, KOTopbie
MYy TORANT YUMTENA, YUATHIRAR WalMuMe CROGQHMY. KNAcceR W T.4. Bee
3TH pEMCTBUA HOCAT APKO BbipakeHHbIA Norudeckuit xapakrep. bonee Toro,
BEMNUYHbI, KOTOPLIMU NPUXOAUTCA MaHUITYNIMPOBATL MPU PEIEHUM, TOXKE UMEIOT
HEeYUCNoBYI0 NPUpoay. YTo Xe aTo 3@ AaHHbie ? Kak MOXHO npeacTasuTbL Mx
B anroputme ?
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PaccmoTpuM OAHO M3 MCXOAHBIX AaHHbIX. [ycTe 3to 6yaeT d¢pasa:
MpenogaBatens ¢u3KkyNbTypbl COrfaceH NPoBeCcTU TONbKO YeTBEpTbIA ypoK~.
OnbIT paboTbl C TekCTamu, KOTopbie NpeacTaBnAlTcA B NamaTv IBM B Buge
OTPOK MAM MaCCMBOB CUMBONOB, Y HaCc umeeTcA. Ho, oyeBngHo, B faHHOM
CHTyauun OH Ham He NpuroguTcA. B KoHue KOHLOB, HEBaXXHO, KaKUMKU GyKBaMK
3anucaHa (pasa, BaxeH ee cMbIC. U ecm 6bl 3TOT CMbICH 6bi1 MHOTO3HaYHbIM,
TO Mbl BPAA M CNpaBWAKCL 6bl C NOCTaBNEHHOW 3ajayeil. 3aech e Ham
NOMOXEeT TO OB6CTOATENbCTBO, YTO Yy HaweW ¢pasbl CTb GAHO MHTEpecHoe
CBOWCTBO: OHa MCTHHHA. A BOT ¢pasa: “lpenogaBaTens (GU3KYNbTypbl Npo-
BeAeT TpeTud ypoK” B KOHTEKCTE HawWed 3apauu BCerga NOxHA, YYHTeNb
(M3KyNbTYpbl HE cornaceH Hy Ha NepBblid, HU Ha BTOPOW, HU Ha TPETHKH YPOKK.

AAnA Toro, yTo6bl OCHOBaTENbLHEE PA306PaTLCA C AaHHbIMU TaKOX NPUPOADI,
HEMHOro OTBfiEYeMCA OT Hawed 3agaun. Jlagum HeKoTopbie OfnpeaesieHuA,
KOTOpblE MOMOryT Ham B fanbHenwen pabore.

Ornipegenedne 1. lpoctoe nosecTBOBaTeNbHOE MpepnoXeHke, OTHO-

CUTENbHO KOTOPOr0 MOXXHO YTBEPXKAATb, YTO OHO UCTUHHO
WANM  NOXHO, Ha3blBAETCA MNPOCTbIM BbICKAa3blBAHWEM.

Mpumepb! BbicKasbiBaHW:

.73 < 15,

. B pycckom andasure 10 rnacHbix 6yKs.

. 2% K+ 1~ hopmyna ans BblYUCNEHMA HEYETHBIX YUCEN.
. KocTa ymeeT urpatb B waxmarbl.

HWN -

MpocTbie BbickasbiBaHMA 2 U 3 — BCerpa UCTUHHLI, 1 — NOXHO,a 4 ~ NU60
UCTHHHO, nM60 NOoXHO B 3aBMCMMOCTM OT KoOCTUHBIX CNOCOGHOCTEMH.

A BQT cnegywoume gpassl He ABAAIOTCA  BbICKa3blBAHUAMMU:

1. Korpa Tbl npugews pomoi ?

2. Cpenali pobpae aeno.

WTaK, mbl cofupaemcA paboTaTb C MPOCTbIMM BbICKa3biBaHWAMM, W60
MMEHHO TakumM pasamiu BbipaxeHo ycnosue 3apauit. MocKoAbKy OHW MoOryT
NpUHMMATL pa3Hbie 3HaYeHUA, 6yeM CUMTaTb MX 3HAYEHUAMM MEePEeMEHHBIX.
Hanpumep, nepemeHHan L1 nmeer aHayenne MCTUHA, ecnu nepsbiM ypoOKOM
6yneT nuTepatypa, v 3HayeHue JIOXb - B NpOTUBHOM Chyyae.

Onpegenenne 2. MNepemeHHble, NpuHumMaoume sHayesua UCTUHA wnnm

NOXb (TRUE unu FALSE), HasbiBaIOTCA NOrUYECKUMMU U
6yneBbIMHU.

JNA npeacTaBfeHUA 3HAYeHWH TaKux nepemeHHbix B namatn JBM
pocTaTtoyHo 1 6uTa: 3Havenne = 0 osHavyaeT JIOXb, 3HaueHne = 1 = UCTUHA.
OpHako B A3blKax MPOrpaMMUpPOBaHMA AR 3aTUX NEepPEMEHHbIX OTBOAUTCA
1 6aiT nnn 1 cnoBso, NOCKOALKY TONBKO 3TU €AMHMLBI NAMATH MMEIOT agpeca,
nQ KOTOPbIM MOXHO HaiTH 3HayeHne. B HekoTopbiX A3biKkax NPOrpaMMnUpOBaHUA
HeT cneuuanbHOro ONUCaHWA faHHbIX foruyeckoro tuna (beicuk, Cu). Bmecto
HUx B CM MCNOAb3YITCA LENOYUCNEHHbIe NepemeHHble co 3HayeHuAmu 0
(JTIOXb) wnu 1 (MCTUHA). Takoii e npuHuMn paboTbl ¢ faHHLIMK NOrUYECKOH
NPUPOALI MOXHO NEpeHECTU u Ha Belcuk, ecnu Baw KOMMblTEp He “3HaeT”
ApYyroro A3biKa.

PewuB wncnonb3osaTb B CBOMX NporpaMmax Gynesbl NEepemMeHHbie, Mbl
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AOSKHBI Y3HATb, Kakue onepauuu AOMYCTUMbI Haj HAMM B TOM MU MHOM
A3bIKE, UMEITCA N cneunanbHble hyHKYMK, NO3BONAICWUE YNIPOCTUTL patoTy
no COCTaBNEHU anropuTMa.

Onpepenenne 3. [AnA onucaHmuA NOrNYECKOi onepauun ucnonb3yerca
TABNIMUA UCTUHHOCTW, B KOTOpO#H YyKa3biBaeTcA
pesynbtaT onepauuu B 3aBUCMMOCTM OT  3HAuEHWiA
onepaHgos. HazoseM onepaHabl umeHamu A u B.

Jloruyeckoe cnoxeHuwe (au3bIOHKYMA) = 3TO ONEpauud, NO3BONAIOLLAEA

06beAUHATL B NPOCTbIX BLICKA3biBAHMA B OHO CNOXHOE, KOTOpoe Gyger
NCTUHHBIM, €CNK XOTA Gbl OAHO M3 NPOCTLIX UCTUHHO. B anroputmuyeckom
A3blKE 34aKOM Onepauun NOruyeckoro CNoXeHuR ABARETCH clyxe6Hoe Cnoso
WM, B A3blkax nporpammuposaHuA = OR. CocTasum Tabnuuy WCTUHHOCTH
TOrMYECKOro CROXKEHMA :

A B A wwm B
0 Cc 0
0 1 1
1 0 1
1 1 1

Mcnonb3yA nNpuBejeHHble Bbilwe MPOCTbIE BbICKA3biBAHUA, 3anuUuem
NpUM2P NIOrMYECKOro BbIPAXeHUA C onepauued auabloHkuMu: "37 < 15 uam
Kocia ymeeT urpathb B wiaxmarsl”. [locxonbKy nepsoe BbiCKasbiBaHne ROXHO, TO
3HayeHue BbipaXeHWA GyaeT UCTUHHO, TONbKO ecnu KocTA AencTBUTEenbHO
YMEeT Urpath B Laxmarbl.

Jlornyeckoe yMHOXEHHE (KCHBbIOHKUMA) — onepauumA, o6beanHALWan ABa
NPOCTbIX BbICKA3bIBAHWUA B O4HO CNOXHOE, KOTOPoe GyaeT UCTUHHBIM, ecnu oba
MPOCTbIX MCTUHHBL 3HaK onepauun — U (B A3bIKaxX NnporpammupoBaHna = AND).
TabAnua UCTUHHOCTH ONepaunK KOHBIOHKLMM UMEET BUA:

A B AunB
0 0 0
0 1 0
1 0 0
1 1 1

MpumepoM MCNOMb30BAHUA ONEpauMu KOHBIOHKLUMM MOMKET MOCHYKUTH
sbipaxeHue: ”37 < 15 n B pycckom andasute 10 rnacHbix Syks”. 3To cnoxHoe
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BbiCKa3blBaHWE Bcerpa floXKHO, Tak Kak N0XHO NepBoe NPoCToe BbiCKa3biBaHME.
Tlorvuyeckoe oTpuugHmue (MHBEpPCMA) — 3TO ONEpauKA Haf OAHUM onepaH-
[OM, pe3ynbTarT ee ~ [IpCTHBONONOXKHOE ONEPaHAy 3HavyeHue. 3Hak onepauwu
3aNUCLIBAETCA CIYXKEGHBIM CNOBOM He (B A3biKax NPOrpamMmUpOBaHUA = NQT ).
Tabnuua WCTUHHOCTM ONepaumu NOrMYEcKOoro OTPULAHMA UMEEeT  Buj:
Crapweit cpean nOruMyeckux onepauuin ABRAETCA He {NOT), savem
cnepyet u (AND), nocneaHan - um (OR).

YIPAXHEHNA

1. B npocTterwux sepcuax beicuka HeT faHHbIX NOrMYEcKoro Tuna M He
peanu3oBaHbl NOrMYeckue onepauuu. 3anucaTb Ha Takom Bedcuke
NENCTBYR IKBUBANEHTHLIC BbIYUCIEHMIO BLIPAXKEHWA C OMNEpauUvAMK nork-
YEeCKOrQ CHIOXEHKA, YMHOXEHIA, OTPUUEHWA, UCMONb3yA B KayecTee
onepaHfoB nepemerHble uenoro Tuna co 3Hasexnamu 1 v 0. Hanpumep,
AuB-~AxB,

2. MepenucaTo Ha BeWcuk.(Bepcua 6e3 MOFMYECKUX Ofiepauuin) onepatopsi
NpucBanBaHUA:

w

. BbiuncanTb 3HaueHue nepemeHHoOM
W3:=0uy He N,
rae 0 u N —npocTble BbicKasbIBAHMA:

0 - B Hawem knacce €CTb OTIUYHUKM;
N - B Hawem knacce ecTb Heycnesaiwwme.

H

. Bbluucnute 3HauyeHue nepemeHHOM

W4:=(P1 1 P2) um ((P2 nam P3) n UCTUHA)

npy BC@X BO3MOXHbIX COYETAHMAX 3HAYEHUA NOrUYECKUX NEepEMEHHbIX
P1, P2, P3. PeaynsTaT olopMHTS B Bige TaGnULbl MCTUHHOCTH.

5. B enoyHol rupnaHge nocneposatensHO coepuHeHbl 5 namnouyek.
Hazosem npocToe BhickassiBaHue *JlamMncyka homep I neperopena” — L.
3anucaTe CROXHOE BbicKkasbiBaHue, Kotopoe 6yaeT WCTWHHLIM, echu
rupnAHAa DABOTAEeT, 1 JIOXKHBIM — B NPOTUBHOM chyyae.

Kak 6ypeT BbIrfiAfeTb aHaROrMyHOE BbICKA3biBaHWE MPW NapasifnenbHom

COeAMHEHMU namnoyek ?

3aKOoHb! Npeobpa3oBaHutA CNOXHbIX NOFUYECKNX BbIPAXEHWA COCTaBAAKT
npeamet BYJIEBON AJNCEBPbHI. WMHTepecylownMCA PEKOMEHIyem Mo3HaKo-

MUTLCA C nMTepaTypoii [22].
3apatue A, MpugymaTs HarnAgHYI MARKCTPALMIO NOFMYECKUX Onepaumil.
BepHemca Teneps k 3AJAYE 0 pacnucaHuu U PacCMOTPUM €€ C YueTom

HOBbIX 3HaHWA.
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PA3PABOTKA AJSTTOPUTMA

McxoaHbie gaHHbIe 3a4a4u — NPOCTHE BLICKA3bIBAHUA, OHWU MOTYT NPUHATL
aHaueHnAa VUCTUHA wnu NIOXb. Byaem cuuTatTh Kaxjaoe BhicKa3biBaHue
;-1A4EHUEM OTRENLHOK NOrUYECKOA NepeMeHHOM, MOUMEHYEM 3TU NEPEMEHHbIE:

11(12,13) - y4yuTefNb UCTOPUM NPOBOAUT Mepsbli (BTOPOH, TpeTuid)
YpoX;

L2(L3) - yuuTeMb MTEpaTypbl NPOBOAUT BTOPON (TPETHHA) YPOK;

M1 (M2) -~ MaremaTuk NpoBOAUT NepBbil (BTOPOM) YPOK;

F4 - npenojaBaTenb (U3KYNLTYPbl MNPOBOAUT YETREPTHIA
YPOK.

B Hawem pacnopmxeruu 8 noruyeckux onepaHfoB, C UX NOMOWbIO Mbl
[0SXKHbI 3anNKUcaTh ycnoBue: pacniucaHne cocTarsieHo BepHo. OyeBUgHO, 3TUM
yrnosuem GyaeT NOruyeckoe BbipaXkeHue, CTPyKTypa KOToporo oTobpasut
BI3UMOCBA3L MEXAY MCXOAHbIMM NDOCTbIMKU BBICKA3bIBAHUAMMK. 3HayeHue
tOPMUPYEMOro BBIDAXEHWA NDUCBoum NepemenHol DEN (pacnucaHue Ha
JeHb 3aHATMIA) U Oyaem OTbICKMBATbL TaKMe COBOKYNHOCTHM 3HAYEHWiH
11,12,...F4, koTopbte NpusogAT K DEN = UCTUHA.

Mbi 3HaeM, 4To B AeHb Y YYEHMKOB AGIKHO ObiTh YeTbIpe pasHbix ypoka.
Ycnosue TOro, YTo OAMH YPOK UCTOPWM COCTOARNCA, 3afMWETCA B BUAE HEKO-
TOPOrO NOFMYECKOro BLIPAXKEHMA, €r0 3HAYeHWE NPUCBOUM nepemeHHon IST.
AHanaruyHo nrm Apyrux npeagmetos Byaem vcnonb3osaTh nepemexHsle LIT,

MAT u FIZ. Torga 0 NpaBUABHOCTM pacnucaHua ByayT roBOPUTb MCTUHHbIE
3HayeHnA 3Tux nepemeHHbix. Kpome Toro, B nNpasuibHO COCTaBREHHOM
pacnucaHiyu He AOMXHO 6biTb HANOXEHWH, HaNpUmMep, He MOryT 6bITb GZHO-
BPEMEHHO MNEepBbiM YPOKOM WCTOPUA M MmaTematuka. OGO3HauuM YCNOBMA
OTCYTCTBMA HanoxeHwh B pacnucardun UR 1 (ypok N° 1 — nu6o uctopur, nuco
MaTtemartuka), UR2, UR3. inA yeTBEpPTOro ypoka Takoe yCROBUE MOXHO He
3aNUCbIBaTh, TaK KaK Kpome npendpasatena ¢pusKynbTypbl Ha 3TO BPEMA HUKTO
He npeTeHgyeT, T.e. ycnosue fpoBeaeHuA ypoka N° 4 yxe ykasbiBaeT nepe-
meHHar FIZ. Korpa sce ycnosua IST, LIT, MAT, FIZ, UR1, UR2 u UR3 opHo-
BPEMEHHO CTaHyT UCTUHHBIMMK, AONMXKHA GbiTb MCTUHHA M DEN. 3HauyuT, MOXHO
3anucatb

DEN:=ISTuLITUMATUFIZnUR11nUR2u UR3.

A Tenepb NOCNeA0BaTENbHO BHIBEAEM 3@BUCUMOCTL KaXAOr0 OTAENBHOO
YCIIOBMA OT UCXOAHBIX AaHHbIX. HayHEM C ypOKa MCTOpUW. YCNOBKE TOrO, 4TO
Y4uTeNb MCTOPUM NPOBEN UMEHHO NEPBLIA YPOK:

I1 v He I2 u He I3.

AHanOrMyHO 3anUWYTCA YCAOBWA [AA BTOPOrO U TPETLErO YPOKOB.

HaKo#-70 ypoK BCe e JoMKeH COCTOATLSA, NO3TOMY

IST:=(I1 u He 12 u He 13) wan

(He T v # 12 v He I3) nm
(ve I1 u e 12 uI3)

Mopo6HKIM 06Pa30M MOXHO 3an#UcaTh BbIPAXEHWA ANA LIT u MAT, a
FIZ scerga pasHo F 4 n Bcerga NCTUHHO, HO ANA MONHOTLI 32MUCH Mbl OCTABYM
JTO YCNOBKME CpPean NPOUKX.

89



Ecnu roBopuTh 06 YPOKE C ONpeseneHHblM HOMEPOM, TO TOrpa ycnoBuA
6yAyT BbIFNARETHL TaK:

UR1:=(I1 n He M1) nm
(ve T1w M1),

aHanornyHo ana UR2 u UR3.

YnpaxHeHue 6. 3anucate B BUAB NOrM4ecKOro BblpaXXeHUA dpasy:
"8 copeBrdoBaHuu noGegut Ceera «u Hartawa, a Kara 6ynet BOTODOW”.

UTaK, Mbl CBA3ANK APYr C APYrOM B IOrHYECKHE BbIPAXEHNA BCE UCXOQHbIE
AaHHble 3apaun. Tenepb NMpeACcTOMT ONpPepennTb, ANA KaKoW COBOKYNHOCTH
3HaveHwnid nepemenHbix 11, 12, 13, L2, L3, M1, M2, F4 ycnoeue DEN 6yaer
UCTUHHBIM, T.e. B NpeanonoxeHunnu, yto DEN —~ HekoTopad hyHKUWA yKasaHHbIX
nepemeHHbix, HyXHO NOCTPOMTL TabnAuy WCTHHHOCTM ANA  NONYYEHHOW
hyHKuMM M BbiGpaTe U3 Hee cTpoKry, rae DEN = MCTUHA, Tabnwua UCTAHNOCTH
ANA 8 He3aBUCHMBIX nepemeHHbiX 6yaeT cogepxaTtb 28 = 256 CTPOK.

3apaHue b. lokasatb, yTo Tabnuua MCTUHHOCTHM (BYHKLMK m NEepEMEHHbIX
copepxunt 2 cTpok.

Tak x0f peweHuA rnpueefl Hac K CaMOCTOATENbHOW 3ajaye: Co3jaTh
nornyeckuii maccus pasmepom 256« 8, B KOTOPOM HM 0gHAa CTPOKa He NOBTO-
pReTCA. [InA HalMx uenein xpaHuTb B namaTn IBM Becb MaccuB He HyXHO.
JioctatoyHo nonyyutTb O0AHY CTPOKy, Mopcydutats 3HayeHne DEN, ecnu
DEN = UCTUHA, HaneuaTaTb 3Ty CTPOKY KaK OYepepHOW pesynbTaTt v NepedTu
K CO34aHui0 HOBOM cTpoKku. HO BbINONHATL Takue pedcTeuA HyxxHO 256 pas.
Baugy BcnomoraTenbHOro 3Ha4YeHUA 3TOrO0 anropuTMa. C OAHOA CTOPOHBI,
a Cc ppyro# — NoTpeGHOCTH MHOroKpaTHoro obpalleHWA K Hemy ero HyxHo
0)OPMUTL B BUAE NPOUEAYPb! C BLIXOAHLIM NapaMeTpom — MacCUBOM foru-
yeckoro Tuna, anuHon 8. Be3 maccuBa HEBO3MOXHO OpPraHW30BaTb LMKAM-
yeckre AencTBuA, a y HaC paHHbie = 8 MpOCThIX NepemMeHHbIx. 3HaYuT, HyXHO
NOCTaBUTb B COOTBETCTBME KaXKAOW M3 3TUX MEpEeMEHHbiX onpeaeneHHbiA
3INEMEHT mMaccuBa, Hanpumep,
anemeHT
mMaccusa A[1] Al2] A[3] Af4] A[5] A[6] Al7]1  Al8]
noruyeckan
nepemenHan 11 12 13 L2 L3 M1 M2 F4
3Hayewme TRUE FALSE FALSE FALSE TRUE FALSE TRUE TRUE

Ecnu paHHbie 3TOR Tabnuubl NOACTaBMTL B ycroBue DEN, To yBuauM, yTo
OHO 6yAeT WCTUHHLIM. CnepoBatefibHO, Mbl 3anucany NPUMEP BO3MOXKHOIO
pacnucaHua:
1. UcTopua
2. MaTtemaruka
3. fluteparypa
4, duakynbrypa.
O6uwan CTpyKTypa anroputma 6yaeT cneayiolan:
anr RASPIS
ONUCAHUA JaHHbIX
Havano anroputMma
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nepsaa CTpoKa Tabnuubl MCTUHHOCTM — BCe 3HaveHuAa FIOXb;
ana K ot 1 Ao 256
nHuuManu3saumA nepemennsix 11, 12, 13, L2, L3, M1, M2, F4
3HAYEHUAMM M3 TaBaULbl UCTHHHOCTH;
Bolyucnenne 3HaveHuid nepemennbix IST, LIT, MAT, FIZ, UR], UR2,
UR3, UR4, DEN;
ecnv DEN
TO HaneuaTaThb O4ePeaHQA pesynbTaTt
BCe
nonyyeHne chnepylouled CTPOKM Tabnauubl CTUHHOCTH
KoHel, uukna no K
KoHel, anroputma RASPIS.

B 3TOM anropuMTMe WUCNMOMbL30BAH YC/OBHLIA ONEpaTop ¢ YCROBMEM -
noruyeckon nepemeHHoin DEN, KoTopas npeacTaBnneT coboi yacTHbIA cayyai
NOrM4yecKoro BbipaXEHUA. Huxe Mbl BCTPETUMCA C CUTyauued, Korga noru-
yecKan NepemMeHHaA MCNONb3YETCR B KAYeCTBe YCIOBUA B UMKIE NOKa, KakK 310
caenaHo, Hanpumep, B 3agaye "Myxu, CROHbI M yucna”™ -

Bce npusegeHHble feicTBMA JOCTATOYHO NPOCTH), 33 MCKMOYEHUEM
(hOPMMPOBAHUA CTPOK Tabauupl MCTMHHOCTM. KaK 3T0 vacTo 6biBaeT npu
getanusauuu anropuTMoB, HaM CHOBa MPEACTOMT 3AEeCb pewnTb CamocTo-
ATENbHYI0 3apaayy, KOTOpaR MOXeT oKasaTbCA NONe3HOW Mpu CcoCTasBAeHWUH
APYrux nporpamm.

Y1o6bl NOAyyaTb CTPOKM MocnegoBaTeNbHO OfHY 32 Apyro# 6e3 MoBTo-
PeHWH, MOXHO, HaripumMep, UCNOoAL30BaTbL aHanorui C NpasuilaMK [BOUYHOIr0O
cnoxeHun. NpeacTaBuM MbICAEHHO, YTO CTPOKA — 3TO HEKOe ABOUYHOE YUCAO,
B KoTopomM 0 cooTBeTgTByeT 3HayeHmio JIOXb, a 1 = UICTUHA. Yto6bl NonyunTs
cregyioliee No BeJIuyuHe YNCNO, K UCXOZHOMY HYXHO Npu6asuTb 1. BoinonHum
3T0 CROXEHUe B ABOMYHONH CUCTEME CUMCNEHUA. BcnomHuM Npasuiia ABONMYHOrO
CROXEHUA:

0+0=0
0+1=1
1+0=1
1+ 1 =0 (1-nepeHoc 8 cCocegHWA pas3pAa).
Hanpumep,

01001011
* 1

01001100

3ameyaem, YTO TONMbKO CROXEHWE AByX 3HaueHuh 1 BblHyxgaeT Hac
nepedTH B CTapWiiA pa3paa M NpoaosuTe AEACTBUA. A B Tex Cllyyanx, Koraa
nepeHoc B cocepHul paspaa paseH 0, 3HayeHMA B CTapwux paspAjax He
MEHAIOTCA, ¥ BLIYNCAEHNA MOXHO MPEKPATUTL. MHay€ MOXHO CKa3aTh, 4TO ANA
NOAyYEHUA CNEAYIOLLErO YACHA HYXKHO M3MEHNTb 3HAYEHUA B pa3pAfax UCXOA-
HOro Yyucna Ha NPOTUBOMONOXHEIG, HayuHaR C MAagWero paspaaa M A0 NepBoro
HYNEBOro 3HaYeHUR  BKAKYMTENLHO, DTOT anrbPUTM MOXHO MCNOAL3OBATHL

91



ONA NONY4YEHWUA CTPOK Tabnauubl MCTMHHOCTW. Hanpumep, NO aHanoruu c
fipeablayliym NPUMEPOM BCRep 3a CTPOKOW

NOXb WCTUHA NIOXb  NIOXb UCTUHA NOXb WUCTUHA UCTUHA
AOMMKHA reHepupoBarbCA CTPOKa
JIOXb WUCTUHA JIOXb JIOMb UCTUHA UCTUHA NOXb NOXb

ITn aeCTBUA MOXKHO 0OPMHUTL C NOMOLLLIO UMKNa TUNA NOKa C AOCPOY-
HbIM BbIXOAOM NpKU 06HAPY>XEHMM anemeHTa co 3HayeHnem JIOXb. AnA opra-
HM3auuM 3Toro BbixoAa 6yaemM WUCMONbL30BaTh fIOMUYECKYID NEpeMeHHY
PERENOS (no aHanoruu c nepeHocoM B ABONYHOM CRoxeHun). Kpome 3HayeHna
nepemeHHol PERENOS ycnosuem pa6oTel aTOro UMKNa ABNAETCA OFpaHuyeHne
no HoMepy paspffaa, WHaye Mbl PUCKYEM BbIATM 3a NeBbliA Kpai nocheposa-
TenbHOCTW. Bo3bmeM 06blyHbIA LENOYMCEHHbIA CYETYUK, KOTOpLIA cpaboTaeT
TOMbKO AnA 3HayeHna K = 256,

3apatne B. JlokasaTh, 4TO OrpaHMyeHHe B UMKNE N0 Homepy paspAga
cpabaTbiBaeT ToNbko ana K =256,

Monyyaem AOBOALHG NPOCTOA ANrOPUTM CO3RAHMA oyepepHod CTpokn
TabnMUbl UCTMHHOCTH ANA BYHKLMN BOCEMU NEPEMEHHbIX |

anr ISTTAB (nor 1a6 A[1:8])

apr A
pes A
Hay nor PERENOS
uen I
PERENOS : = UCTUHA
I:=8
Noka PERENOS n 1> 0
ecnm A[1]
70 A[I]:=JIOXb
uHave A[I]:=UNCTUHA
PERENOS : = IOXb

BCE
I:=1-1
KOHEU UMKNa noka
KoHel, anroputma ISTTAB.

OTMeyaem euie pas CBOeo6pasne NPUMEHEHUA NOrUYeCKNX NepemeHHbx,
PERENOS - 370 yXe camo no cebe ycnosue, Tak Kak ero sHayexne MCTUHA
unu JIOXKb. A [1], c 0aHOM CTOPOHBI, 0BbIYHLIA INEMEHT MaccuBa, a C APYroM -
ycnosue gna ycnoBHOro oneparopa.

3apaua 0 pacnucaHuu B3ATa n3 [21], rge cHa peweHa ¢ MCNoNbL30BaHUEM
rpagos. TekcT nporpammbl RASPIS Ha Asbike [Mackane npueegeH Huxe.

PROGRAM RASPIS (INPUT, OUTPUT),
CONST N=38,
TYPE MAS = ARRAY[1 .N]OF BOOLEAN;
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VAR A:MAS;
K, I,J: INTEGER ;
11, 12,13,L2,L3, M1, M2, F4: BOOLEAN ;
IST, LIT, MAT, FiZ, UR], UR2, UR3, DEN : BOOLEAN ;
(* npoueaypa reHepauuy ouepefHOR CTPOKM Tabnuibl UCTUHHOCTH * )
PROCEDURE ISTTAB (N: INTEGER; VAR A:MAS);
VAR 1:INTEGER;
PERENOS : BOOLEAN ;
BEGIN PERENOS:=TRUE; I:=N,
WHILE PERENOS AND (1> 0) DO
BEGIN IF A [I]
THEN A [I]:=FALSE
ELSE BEGIN A [I}:=TRUE; PERENOS:=FALSE
END;
I:=1I-1

END;

(> dyHKumA BblyucneHuAa A B cTenedn N #)
FUNCTION STEP (A, N : INTEGER) : INTEGER ;
VAR REZ, POK, R : INTEGER ;
BEGIN REZ:=1; K:=A; POK:=N;
WHILE POK >0 DO
BEGIN IF (POK MOD 2) <~ 0
THEN BEGIN POK:=POK-1;

REZ : = REZ» K
END;
IF POK >0
THEN BEGIN POK :=POK DIV 2;
K:=K#*K
END
END;
STEP : = REZ
END;
BEGIN

FOR I:=1TO N DO A[I]:=FAISE;

(* onpegenexue pasmepa TabAMUbI KCTUHHOCTH %)
K:=STEP (2,N);
FOR J:=1 TO K DO
BEGIN
I1:=A[1]; I12:=A[2]; 13:=A[3]; L2:=A[4]; L3:=A[5];
M1:=A[6]; M2:=A[7]; Fd:=A[8];
IST:=(I1 AND NOT I2 AND NOT I3) OR
(NOT I1 AND I2 AND NOT 13) OR
(NOT 11 AND NOT 12 AND I3);
LIT:=(L2 AND NOT L3) OR (NOT L2 AND L3);
MAT := (M1 AND NOT M2) OR (NOT M1 AND M2);
FIZ :=F4;



UR1:=(I1 AND NOT\MI) OR (NOT I1 AND Ml);
UR2:=(12 AND NOT L2 AND NOT M2) OR
(NOT 12 AND L2 AND NOT M2) OR
(NOT 12 AND NOT 1.2 AND M2);
UR3:=(I3 AND NOT L3) OR (NOT I3 AND L3);
DEN:=IST AND LIT AND MAT AND FIZ AND UR1 AND UR2 AND UR3;
IF DEN
THEN BEGIN WRITELN ; (* neyath BapuaHTa pacnucaHua * )
FOR I:=1 TO N DO WRITE (A [I]:6);
END;
ISTTAB (N, A)
END
END.

MpeANoXKEHHbI BAPUAHT PelIeHUA 3apaun OKasblBaeTcA YyBCTBUTENbHBIM
K M3MEHEHUAM COBOKYMHOCTH UCXOZHBIX AaHHbIX. Hanpumep, ecin B yue6HOM
AHE WKONbHUKA NOABUTCA eLe OAMH, NATBIA ypOK, TO, CNedyA NPUHATON Nlaruke
paccyaeHHi, NPMASTCA BBOAUTL HECKOMbKO HOBbIX MEpeMEHHbIX ~ YCnoBUA
nposegeHuA 3TOro ypoka. Torpa BCE BblpaXK€HUA B TeKCTe NporpaMmbi
M3MEHATCA, T.e. HYXKHO BYAeT COCTaBNATb HOBLIA anropuTMm.

PaccMOTpuM Apyro# crnoco6 npeacTaBAEHUA MCXOQHOW MHGOPMaUMM,
KOTOpbIA NpuBeaeT B AanbHekwem K HEKOTOPOMY AOCTATOYHO YHUBEPCANbHOMY
anroputMy. Bce TpeGoBaHuA, npefbABAAEMbIE pasHbIMKU YYMTENAMM K pacnu-
CaHMI0 YPOKOB, NPEACTaBUM B BUAE TabnUubI:

m IST LIN MAT FIS
1 UCTUHA NOXb UCTUHA noxb
2 UCTUHA UCTUHA UCTUHA NIOXb
3 UCTUHA UCTUHA NoXb NOXb
4 noxb NOXb NOXb UCTUHA

3HauyeHne UCTUHA 3gecb o3HayaeT, yTO B GOOTBETCTBYlLee BpemA
MOXET COCTOATLCA YKa3aHHbIW ypok, JTOXb — ypoka 6biTb He MoxeT. MockobKy
HaNoXeHUA U CABOEHHLIX YPOKOB B pacnncaHuu GbiTb HE JOMKHO, Hawa
3AJAYA - nocTpouTb TabnMubl, NOJOGHbIE NPUBELEHHOW Bblwe, B KOTOPbLIX
3HayeHue UCTUHA BcTpeyaeTca Tonbko 1 pa3 B KaXxpoi CTPOKE U B KaXkaom
cToNGUe, B TO Xe BPeMA MECTOMONOKEHHE 3TOr0 .3HAYEHUA COrNacyeTcA C
UCXOAHbIMW OrpaHuyeHuAMU. Hanpumep, NpaBuibHO COCTaBAEHHOE pacnu-
caHue :
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[Homep ST LT MAT F15
" ypoxa
|
[ 1 NCTUHA NOXb NOXb JIOKb
2 NOXb JIOXKb NCTUHA NTOXb
lr 3 NTOXb UCTUHA NIOXb NOXb
|
4 JIOXb JIOXb NTOXb UCTUHA
[

HerlpaBuAabHOE pacnucakue (maTemaTuka HE MOXeT 6biTb TpeTbUM

YPOKOM) :

omep IST T MAT FIS

ypoka
1 UCTUHA NOoXb NoXb NOoXb
2 NOXb NCTUHA Nnoxb NOXb
3 NOXb NOXb NCTUHA NOXb
4 JIOXb NOoXb NIOXb NCTUHA

TakaA MHTepnpeTauuA MUCXOAHOW MHPOPMALMM OKa3biBaeTCA YAauyHOW BCneg-
CTBUE TOro, 4T0 1} M3MEHEHME KONMYeCcTBa BXOAHbIX OrpaHWYeHWd (/CnoBui
NpoBeAeHNA YPOKOB WK J06aBNEHUE HOBbiX YPOKOB) HE U3MEHAET CTPYKTYpbI
AaHHbIX, MEHRIOTCA TONMbKO pasMepbl Tabauubl; 2) U3MEHEeHWe KOAMyecTBa

BXO4HbIX orpanquuﬁ HUKaK HE B/IMAET Ha anropuTM.

B KayecTBe CaMOCTOATENbHON paboThbl NpeanaraeTcA peanusosatb 3TOT

GoNlee coBepLeHHbI CNOCO6 peweHna 3agauu.

xme"

3ajanns

Nepenenars anropuTm RASPIS ¢ yueTom Toro, yta Bceraa F4 = UCTUHA.
NpuayMatb APYFOi , @NrOpUTM  CO3AQHMA  TabfiMUbl  MCTHHHOCTH.
JlononHuThb nporpammy RASPIS  KpacuBO# nNeuaTbio pes3yfbTaToB.
PewnTb C WOMOLUbIO 3BM 3agady 0 copeBHoBaHuAx [21]. B wkone nposo-
AATCA COpeBHOBaHMA 1O nnasaHuio. BONENbUWMKK BLICKA3biBAWT Che-

aytowme npeAnonoxeHuA 0 Gyayumnx nobeauTenax:

Bann: "Hatawa GyneT nepsoi, a Bepa = BTOPOW”

Cepexa ; "Mepsoii 6yAeT CseTa,

a lliopa 3aAMeT TpeTee MecTo”.



Anma : "Cseta 6ypeT BTOPOM, Bepa MoxeT paccuuTbiBaTh MUUbL Ha TpeTbe
mecTo”.

Mo OKOHYaHWK COPEBHOBAHWIA BBIACHNNOCH, YTO KaXKAbIA U3 HUX B OAHOM M3
ABYX CBOMX NPEANONOXEHUHA oka3zancAa npas.

KTo u3 yuacTHUL 3aHAN NepBoe, BTOPOE M TPETbE MECTO, ECAIN U3BECTHO,
4TO Ka)XXA0€e MECTO 3aHANa OfAHAa M3 HUX W BCe OHM 6binn nNpuszepamu 7

3. PasoBpaTbeA ¢ nomouslo 3BM B cnopHoii cutyaumuu [33].

B kBapTupe pa3nanca 3s0H pasbUTOro CTEKNa, U B PKHO BASTEN dyT60Nbe
Hblii MAY, X03AUH BbIGEXKAN C MAYOM B pyKax BO ABOP M YBMAEN feBATepbix
paCTepAHHbLIX Manbyuex,

- Kro 3to cpenan ? ~ rpo3HO CrPOCKA OH,

AHppe#: "3To caenan iuma”.

Bopuc: "IOto Henpasaa”.

BukTop: "OkHo pa3bun a”.

FeHnaaui: "3to cgenan Bukrop unu Ueaw. Bopuc rosoput Henpaegy”.

EBrexui: "Pasbun Buktop”.

Erop: "Het, Buktop He pa3busan”.

NBaH: "Hu BukTop, HY A 35eCb He Npu yem”.

KoncTaH THH: "MBad npas, Ho AMUTPUiA ToXe He BuHoBaT”,

Mo3xe BLIACHMNOCHL, YTO TPOE MaNbuyukoB roBOpuiM npasgy. Kto xe
pa3bun crekno ?

B 3aknioueHHe 0TMETUM, YyTO CYLLECTBYWOT cheluansHble A3biky Nporpam:
MUpPOBaH#A ANA paboTbi C AaHHLIMM NOFrUYECKOW NPUpOAbl, Hanpumep, flanac
[18]. B Hem TaK xe, Kak B Cu, 0Ta€MbHOMY NIOrM4ecKOMY 3HaYEHUI0 OTBOAUTCA
1 64T NAaMATH ¥ B 3aBUCUMOCTH OT pasmepa cnosa namatu (16, 32 unu 64 6ura)
ROrKYEeckue onepauun BoINONHAIOTCA CPasy Hag rpynnod paHHsix (16, 32 unu
64 3femeHTa), 4TO 3aMETHO CoKpawaeT BpemA paboThi nNporpammbl 8 SBM.,

NPANOXKEHUE
PABOTA C "MCTAMU OMNOPHbBIX CUTHANOB

NucTel onopHbix curHanos (JIOC) - ogwH W3 Hanbonee U3BECTHLIX M
JROTPESAABMBIX  3MEMEHTOB  OPraHN3auMOHHO-MBTOAAYECKOH  CUCTeMb
B.0. llatanosa. KX NPUMEHEHWE TIPY U3yuYeHnH KypCa vHBuDMATAKA, §e3yc-
NOBHO, AOIKHO OCHOBLIBATLLA HA Cneuudyke ITore Kypca, ANA paccmarpu-
BAEMOrQ B HaCTOALLSE BPEMA BapuaHTa COASPXAHWA Kypca aTa cheuuguka
CBA3aHA, B YACTHOCTH, C TEM, Y70 TEOPETHYECKUA KOMNOHEHT ero ABNAETCA
HEZHAYATENLHBIM 10 O6bemMy. TnasHad 3afava Kypca wal2 BCero ¢opmy-
AAPYETCA Kak MPuBUTHE NPACTHYECKUX HABLIKOB W yMEHA JOnCNL3cBaTh
803MO KeadCTH XORMNBKTEYA. ITO fICN0NEHWE Y ONPEIelAST A3pdJhTep nocT-
DOEHNA A KCNORL30BA 1MA MHCTIB B Y-E6HOM I'poUecCS,
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UCKYCCTBO 3ANOMWUHAHWUA
Reavnpepui, Ipasmuii

A. Kak npoasurawTcs TBou fena, dpasmviuii ?

3. Kaxercs, My3bl He O4EHb KO MHe 61aroCKNOHHbL. Ho geno nowmno &bl
yAaayHee, eciim 6bl f MO KOB-4TO OT TEGR NOMYYNTb.

A. OTKa3a HW B YeM He BCTpPETUIUb ~ TONbKO Bbl 3TO §bIN0 TEbe Ha NoMb3y.
HTak, rosopu.

3. He cOMHEBAKCh, 4TO HET HH EAMHOrO M3 TaMHbix UCKYCCTB, KOTOPOro
6bl Tol Hee3Han,

A. Ecam 6b1 Tak!

3. [0BOpAT, CywecTBYeT HEKoe MCKYCCTBO 3anoMMHaHWA, KOTOpoe
no3BONRARET NOYTHU 6€3 XAOMNOT Bhly4UTb BCE CBOGOAHBIE HAYKK,

A. Y7o A cabiwy ! U Tel cam Buaen KHury ?

1. Ha nucTax puXCUpYeTcA B CUMBOAMYECKOW, KOMNAKTHOW, 0606LLEHHOR

M CUCTEMATW3UPOBaHHOA dopme yuyebHbli marepwan, kak npasufio, ero
KDyMHbie [03bl. B Tex BapuaHTax, 4TO NpeAnoXeHbl B KHUIe, DYEHb HEBEAUK
NMPOUEHT acCcOUMATUBHBIX INEMEHTOB; B OCHOBHOM 3TO OBLLENPUHATHIE CXEMbl
¥ CUMBOSMKA,

2.MopAgoK UCNONL30BaAHNA NUCTOB MOXET GbiTb TAKUM

a) Ha 3Tane NepBUYHOr0 O3HAKOMNEHMA C HOBBIM YyeBHbIM MaTepnanom.
Batom cnydae dyHKUMA NUCTOB - MHAOPMMpYWLLAR, W MOTOMY 60RbLIOE
3HayeHue NpuofpeTaeT Mx BHEILHAA HArNAZHOCTb. 3aNOMMUHAHWA NUCTOB He
Tpebyerca;

3. Bugen. Ho umeHHo yTo BUAEN YUNTENA HE HALINOCD,

A. ABKHure yto ?

3. N306paxeHnA pasHbix MKUBOTHLIX
PasHble Kpyru, as HUX crnoBa - W rpeveck
Aaxe W3 BapBapCKux A3bIKOB,

A. A B HasBaHuu yKasbiBanoch, 3a CKOMbK
Hayku ?

3. [la, 3a YeTbipHapLaTh.

A leapoe obelwanue, HUYEro He CKaxelwb. Ho 3Haelb M Tbl XOTb ORHOMO
HenoseKka, KOTOPOro 6bl 3TO WCKYCCTBO 3aMNOMMHAHMA CHenano y4eHbim ?

3. HeT, Hu ogHoro.

A. U HUKTO uHOW Takoro venoseka He BUAEN U HE yBUAMT, pa3Be yTo
cnepsa Mbl YBWAUM CHacTIMBUA, KOTOPOro aNxMMMR capenana 6oraTbim.

3. A MHe 6bl Tak X0Tenoch, 4To6b!I 3TO 6bIN0 NPaBAOi |

A. HasepHoe, NOTOMy, 4TO A4OCAAHO NOKyNaTb 3HAHWA LEHOKW CTONbKMX
TPYAOB.

— APaKOHOB, NLBOB, Neonapsos,
M€, U NaTuHckue, u espeiickue, u

0 AHeHd MOXHO NOCTUrHY TL

4 Vnpopmartuka
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6) Ha atane peuweHnA 3ajay U BbLINOAHEHUA yNpakHeHMA. 3aecCb AUCTLI
BbINOMHAIOT POfib  aKTUBHOro CPPaBOYHOro marepuana. OHM NOCTOAHHO
"Ha rfasax” y yyauuxca, u neparor o6A3aH OCyULeCTBAATL OGpauieHne K HUM
Npu MNOABREHMM NOAXOARUIEA CUTyauMu B NpoOUECCe PpeLIeHMA 3ajay;

3. KoHeuyHo.

A. Ho TaKk cyannu BbiwHKue 60ru. O6biKHOBEHHbIe 60raTcTBa = 307070,
camouBeTsl, cepeépo, ABOpUbl, LAPCTBA = OHW MHOW pa3 BAPAT M NEHMBLIM K
HEJ0CTOWHBIM; HO WUCTMHHbIE 60rarcTBa, KOTOPble AONOAMMHHO COCTAaBAAIOT
Haity COGCTBEHHOCTb, HEenb3A NPUOGPecT uHaye, Kak TpyaoM. U Ham He
ROMXKEH bbiTb B TAMOCTb TPYA, KOTOpbiM NpUMOGpeTaeTcR Takam LEHHOCTb,
Korpa Mbi Habfllopaem, Kak O4YeHb MHOrMe CKBO3b yXacaolue ONacHoCTU M
Heucyncnumble Nperpagbl pByTCA K 6aram npexopawmm u, N0 CpaBHEHUI0 C
YYEHOCTbI0, MPaBO e, HUYTOXHLIM, Aa ele M He Bcerpa AOCTUralnT LeMu.
A KpOMe TOro, K TPyzaM yuyeHuA fpumewadHa v Hemanaa cnabocTts, ecnu
noaBMraTbCA BRiepes NOcTeneHHo. M HakoHew, Tbl camM CNocoSeH YTUWUTL U
CKYKY ¥ jocajgy — B 3Ha4YMTENbHOK CTENEHN 3TO 3aBUCUT OT TEBA.

3. Kak Tak?

A. Y6enn ceba, Bo-nepsbix, NOMoOGUTL 3aHATUA. A BO-BTOPbLIX, = BOCXMKLLAKCA
nmu.

. A Kakue k 3TOMy cpeacTsa ?

A. 3apymaiicA Haj Tem, CKOMbKUX Noaed o6oratin HayKu, CKOAbKMX
BO3BEJIM Ha BepumHy NoveTa u BnacTu. U euwe sagymaiica, Kak BeIMKO pasnuyue
MEX YEN0BEKOM U CKOTOM.

3. Robpbid coserT.

B) Ha 3aKMOYUTENLHOM 3Tane (KOTOpbIA MOXET 6biTb 3HAYUTENbHO OTHe-
CEeH BO BPEMEHM OT NEPBOro) NUCTbl UeNeHanpasfeHHO WUCMONbL3YITCA ANA
opraHusauum TeopeTuyeckoro 0606leHuA, 34ech npeanonaraeTcA 60Mbuwan
pa6oTa N0 OCBOEHWIO BCEX KOMMOHEHTOB NWUCTA M Mx 3anomuHaHuio. Mocnep-
Hee, Kak MOKa3biBaeT OfbIT, B AAHHOM cllyyae npuobperaeT HeNpou3BONbHbIA
xapaKkTep, Tak Kak CBA3aHO C NOCTOAHHbIM NPEALIECTBYIOLMM UCNONL30BAHUEM
nucra B npouecce NpakTuyeckon paboTul. ANA ¢uKcauum yCBOEGHMA TeopeTun-
4yeckux, 060LLEHHbIX 3NeMeHToB yye6HOro martepuana K imctam npuiarawTch
COBOKYMHOCTH BOMPOCOB.

A.  Jlanee, HyXHO NPAY4YMTb YM K COCPEAROTOYEHHOCTH; OH AOMKEH
HaxoaAnTb YAOBONLCTBUE NPEXAE B NONE3HOM, a He B NPMATHOM. TO, 4TO Camo
no ce6e U AOCTOAHO M CRaBHO, MOHayany WHOW pas3 GbiBaeT CONPAXEHO C
HEKOTOPOK TAroCTbIO, KOTOPAA, OAHAKO Xe, pacCeMBaeTCA NpuBblYKOw. Torpa
Tbl ¥ yyuTena 6yaellb MEHblWe YTOMAATL, M caM ycBausaTth bGygews nerye — B
cornacuum co cnosamu McokpaTa, KOTopbl€ cneayer HayeptaTb 30/10TbiMH
6yKBaMu Ha TUTyNbHOM nucTe TBOeW KHuru: Ecnu Gypews No6GO3HATENEH,
y3Haeul, MHOro.
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3. YcBanBaw-To A AOBOMLHO BBICTPO, HO BCE MUFOM yTeKaeT !
A Kak u3 abipABoH 604Ku ?

3. N, MMeHHO. A NTOMOYb HUYEM HE MOTY.

A. Otuero xe, Hano 3aaenarts WENM M 0OCTAHOBUTH TEYL.

. Yem 3apenats ?

K npuBoAMMBIM HMXE NMCTam aBTopbl NpeanarawT OTHOCHTLCA Kak K
BO3MOXHbIM BapWaHTam, 6e3yc/loBHO, HOCAWWMM B KakoW-TO mepe cy6bek-
TUBHbIY XapaKTep. YnTaTenu snpase 3aMeHATb M OTLEMbHBIE YacTy NNCTOB, U
B8CE CTPYKTYPbl LENUKOM, ECNU OHM HailigyT 60N1ee yaauHbli, C X TOYKH 3PEHUA,
BapuaHT. TOT, KTO NOXenaeT UCnoNL30BAaTh UCTb! ANIA OPraHN3auum yYe6HoOro
npouecca, MOXeT HaiTU U CBOMW, OTAUYHLIA OT HaWero crnocob BKMIOYEHMA WX
B CHCTEMY Y4ebHbIX 3afaHuid,

A. He mxom n He runcom, a ycepavem. KTo BbiTBEpxuBaeT C/loBa, He
TOHAB MX CMbICNA, CKOPO WX 3abbiBaeT, WGO chnosa, Kak rosBopuT [omep,
KpbiflaThl M Nlerko yneTtaioT, ecnu ux He yaepXuBaerT rpys cMmoicha. A crano
6olTh, B NEpBYI0 o4epefb, CTapaica NOHATbL CYWEcTso gena, Notom o6aymaii
eue U euwe pa3. U Hajo, Kak A yxe ckasan, Npuyynte yM K TOMY, §yTOGbl OH
MbICAIUN COCPEAOTOUEHHO BCAKMA pas, Korpa NOTpebyeTcA. A eCiu y Koro ym
RO TOrO AMKWH, YTO K 3TOMY NPUBBLIKHYTb HE CNOCOGEH, OH ANR HAayKu pelu-
TENbHO He roAWUTCA.

3. A cNUWKOM NOHUMAIO, KaK 3TO TPYAHO.

A Ay KOTO yM A0 TOFO BEPTKUIA, 4TO HE MOXET 3aAepXatbCA HW Ha Kakon
MBIC/IH, TOT HW CRYLIATb A0AI0 He MOXET, HM 3aKPENUTL B NAMATK TO, YTO y3Han.
HapexHo oTTUCHYTb 4TOGbl TO HM BbI0 MOXHO Ha CBMHLE; Ha BOAE M PTYTH,
KOTOpble BCErpa CTPYATCA M PACTEKaloTCA, HeNb3A OTTUCHYTh HUYero... Ecau
661 Te6e yaanoce NPUYYUTL K 3TOMY CBOW Pa3yM, Tbl C HAAMEHBIUUMM TPy AaMK
3aMOMHUYb OYEHb MHOFOE, ~ BEAb Tbl NOCTOAHHO HAXOAUIWLCA CPEAN YueHblX,
ubk 6ecenpbl KaXabli AeHb TPUHOCAT CTOMBLKO JOCTONAMATHOr 0.

. Ja, KoHeyHo.

Lienecoo6pa3Ho 3aKOHYUTL 3TOT KOPOTKWA pasfen cioBamu Ncuxonora
O.K. Tuxomuposa: "Mcuxonorw, paboTalwue B 068acTy Nefaroruueckom
NCUXONOr MM, UHOrAa CKAOHHBI HeA0OLEHWBATL 3HAUSHUE XKUTEACKWUX MOHATUMA...
B HayyHOM, TEXHWYECKOM TBOPYECTE IMNUPUYECKUE 0606WEHMA MOrYT BbiTb
TEMU UCTOUHMKAMM, "NUTATeNbHbIM MaTepuanom”, U3 KOTOpOro BbIPacTaoT
nepsBuyHble runoTesbl. Ecfiv "0TceYb” 3TOT KaMYLMACR HECOBEPLIEHHbIM
YPOBEHb MbIWNEHNUA (T.e, IMNUPUYECKHE O6OGLLEHUA), TO MOXHO NOrybute
CaMoe BaXxHOE 3BEHO B NPOLECCe MbILINEHUA — HOPMUPOBAHUE HOBbIX FMNOTES.
Heobxoaumo NPOBOAMTL JIMHMIO HA MaKCUMallbHOE MCNOMb30BaHWe, Ha opra-
HUYECKOE COYETAHME XKUTENHCKUX U HayuHbIX MOHATHUA, a HE NbITAaTbCA 3aMEHUTD
0AHO Apyrum”,




A Beab nomumo peueli 3a CTONOM, NOMUMO NOBCEAHEBHBIX pPa3roBOPOB,
Tbl cpasy Nocne 3asTpaka BbiCAywuBaellb BOCEMb M3ALLHLIX, OCTPO OTTO-
YEHHbIX W3peyeHWi, BLIGPaHHbIX M3 Ny4lWwnX aBTOPOB, M Nocne o6epa CTOMbKO:
we. MoacunTai-ka, cCKoNbKo HabepeTca 3a mechl U 3a rog.

3. Lenan ropa, ecnu 6bl BCE YTOMHUTb.

L. A pa3s BOKpyr rOBOPAT TONLKO NO NaTbiHW, M FOBOPAT XOPOWO, YTO
MeuwlaeT Tebe B Te4eHMEe HECKONbKUX MECALEB BblyYUTbCA 3TOMY A3bIKY, KOraa
HErpaMOTHbIE ManbyMUIKU 33 KOPOTKMA CPOK BblyYMBAKOTCA MO-GpaHLy3CKu
unu no-ucnaHcku ?

3. Mocneayo TBOEMY COBETY W UCMbiTal CBOW yM — CNOCoGeH nu ok
NPUBLIKHYTL K ApMy Mys.

J. VHoro wvcKyccTBa 3aMOMUHaHMA, KpDOME CTapaTensHoCTW, NGBU U
ycepaua A He 3Hal.

Opasm PorTepgamckuii (1469 —-1536),

”Pa3roBopbl 3anpocto”

NOACHEHMA K NIOC N° 1

Ha cxeme, npeactasnenHoi Ha S1IOC N°1 (3pece u ganee Homepa NUCToB
OMOPHbIX CUrHANOB NoMeyeHbl UMGPOA B NPaBOM BEPXHEM YrAy), BbigeneHbl
OCHOBHble annapaTtypHble 6nokn coBpemenHoin IBM ~ namate (3Y - zanomm
Halouiee YCTPOMCTBO), ycTpoWicTsa BBopa-Bbisoga (YBB) u ueHTpanbiblid
npoueccop, KOTOpPblA ApNA yao6CTBa NPOBEAEHWA MUCTOPUYECKOW aHanoruu
npeacrasneH B Buge ABYx 61n0K0oB. 3TO — apudmMeTUyeckoe ycTpoicTeo (AY)
M ycTpoicTBO ynpasnexus (YY).

B Hauane XIX B. aHrAWAcCKMM uHXeHepom Yapnbiom BabGugxem Gbina
BbIABUHYTA MAEA NOCTPOEHNA CueTHOW maumHbl ¢ MPOMPAMMHBIM ynpae-
neHueM. Yuenuua Y.ba66upxa, Aoub aHrnumickoro nosta [x. BaWpoHa negu
Nasneiic, n3secTHan ceilyac Kak nepsas NPOrpamMMMCTKa, NUCANa, 4To MawmHy
Babbugka "HENb3A CMewuBaTb C MPOCTbIMU CYETHbIMM MawuHamu, OHa
3aHMMaeT coBeplieHHO 0co6e MeCcTo... Cpean MexaHn3MoB, NPeACTaBARIOWNX
BO3MOXHOCTH KOMEBMHUPOBATbL NPON3BOMbHbIE CUMBONbLIY,

dyHKuMOHanbHAA cxema MawmuHbl b366upxa copepxana cnegywouiue
6n0kn - CKIIAA, MENbHULLY u KOHTOPY. 3Tu 06pa3sHele HasBaHUA NpUBEAESHbI
Ha JIOC u, pymaeTce, He Hy»AaeTCA B 0COBbIX NOACHEHMAX TOT HaKT, YTO OHH
NOSIHOCTLI0 COOTBETCTBYIOT ONpeaeneHHbiM (hyHKUMOHANbHLIM 610KaM coBpe-
MeHHOW 3SBM.

MAMATb 3BM Ha nucTe ONOpHbIX CUrHanoB npejcTasfieHa B BUAE Ky6a,
pa3AefNeHHOro Ha OTAEeflbHble 3NemeHTapHble AYEeWKW ~ MecTa XpaHeHuA
eavHML MHpopmauun, 06paboTKOA KoTOpok 3aHumaetca IBM. MMogobHoe
AeneHMe KpoMe TOro, YTO OHO CBA3aHD C NoHATMEM BAMTA, a Takxe Gonee u
MeHee KpyrHbix AYeek namaTu (6uT, Kunobanr, merabant u T1.4.), No3sonAer
npocTo O6bACHUTL OAWH M3 OCHOBHBIX NPUHUMMOB, MONOXEHHBIX B OCHOBY
COBPEMEHHBIX BEIMUCAUTENLHBIX MAWMH U CHOPMYNUPOBAHHBIX KPYRHEAWUM
MaTemMaTukoM Hawero seka JxoHoM ¢oH Hedmavom. 3To npuHuun AJPE-
CALMU ayeek namaTy (ONOpHbIA curHan = MA).
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RamaTe 3BM pastuta Ha 3NneMeHTZPHble ARuyeiku, KOTOopbie NPOHYMepo-
saHb! NOJPAL. HOMEP Aaueitkn ecTb ee AJIPEC. 3BM pasmewiaeT u pasbicKu-
BaeT KHpopMauuio B NamATM Mo agpecam. Takum ob6pa3om, Kaxaan Auyerka
xapaktepusyerca csoum ALPECOM u COAEPXMMbIM (Tem, uTo B HEA Haxo-
auTcA). CobeTeeHHo, paboTa OBM M 3akniyaeTca B ToM, 4TO OHa B COOTBET-
CTBMM 'C HEKOTOpO¥% COBOKYNHocTblo komaHa WMEET COAEPXUMOE AYEEK
NAMATW.

MPUHLUMN NPCTPAMMHOIO YNPABJIEHWA (MNY) - BTOpPO#A OCHOBHOM
NPUHLMN, NONOXEHHbIA B OCHOBY COBPEMEHHOW BbIYUCNUTENLHON MaunHbl,
OH 3akfoyaeTcA B ToM, yTo OBM pabotaeT cama 6e3 yyaCTuA yenoseka no
nporpamme (nocnepoBaTeNbHOCTH KOMaKRS), KOTOpaA HaxoAuTCA B ee NamATH,
T.e. NpeaBapuMTENLHO BBOAUTCA B HE€ C Kakoro-To BHewHero Hocutefa, OBM
BbIGMpaeT KOMaHAbl K3 NAMATK NOCNER0BATENLHO OHY 32 APYrOW, aHaNU3UpyeT
MX B apuPMeTM4eCKOM YCTPOWCTBE, BLINONHAET W pesyfbTaThl CHOBA BO3-
BpalaeT B 3aNOMUHAIOWLEE YCTPOMCTBO. Y BCEM 3TWM NPOLECCOM YripasnAeT
YCTPOWCTBO ynpasneHur, MmeHHo Tako#h cnoco6 paboTel umen B BURY
Y. Ba66ugx, KOrga Cka3an, yTo ero MawuHa Bce BpeMA "KycaeT ceba 3a XxBocT”.

B kBagparte, COOTBETCTBYOWEM apupMETUYECKOMY YCTPOMACTBY,
nomelyeHa nocneaoBaTeNLHOCTb TPexX KOMaHf = Tpu onepatopa (Tak OHM
Ha3bLIBAIOTCA B afNropuTMMuyeckux Asbikax) NPUCBAMBAHWA 3HAYEHMWA
nepemeHHbim C u S. lMpu 3anucu onepaTopoB MCMONb30BaH 3HAK onepauwu
npuceauBaHuA : =. Mocne BbinonHeHnA onepatopoB C:=A+BuSi=A+B
nepemeHHble C # S nonyyaT 3HayeHne, paBHoe CyMMe 3HaYyeHuin NepemMeHHbIX
A un B, KoTopbie 6binv BBEAEHbI B NamMATL IBM ¢ nomouwpio komaHg BBOJA.
Mocne BbinonHeHWA onepatopoB S : = S/2.2 nepemeHHaA S NoAyuyuT HoBoe
3HayeHue, KOTopoe PaBHO CTApOMY 3HAYEHWI0 3TOW NEepemMEeHHOW, pa3sgeneH-
HOMYy Ha KOHCTaHTy 2.2. lMocnegHAR Toxe GepeTcA M3 HEKOTOPOW AYEHKM
NaMmATH.

OcTaHoBMMCA ewe Ha OfHOM moMeHTe. KomaHgbl npucBavBaHUA
S:=A +BwunS:=_S5/22 naxogunucb 8 namatn OBM un 6bInM BbiGpaHbl B
apugmMeTHyeckoe YCTPOWCTBO MochegosaTensHo apyr 3a apyrom. [ocne
BbINONHEHUA NEpPBOH KOMaHAbl B AYEKY NaMATU ASIR NepeMeHHoi S 3aHecnoch
3HayeHue, paBHOE CyMMe 3Ha4YeHuit nepemeHHbIXx A u B, a nocne BbINONHEHUA
BTOPO# KOMaHAbl = 3HaueHWe, B 2.2 pa3a MeHblwee. ITOT BTOPOA onepartop
npucsamBaHuA TpeGyeT 0co60ro BHUMaHMA NPU O6LACHEHUM, TaK Xak ANA ero
BbINONIHEHNA NEepeMeHHan, NoNyyalollaA 3HaYeHe U CTOALLAA CeBa OT 3HaKa
npuceamBaHuA, U NepemMeHHan, 3HaYeHUe KOTOPOM UCNOAb3YETCA Npu BbluMuC-
NEeHWU BbIPAXKEHMA, 3aNMCaHHOro crpaBa OT 3HaKa NpucBauBaHWA, HaXOAATCA
B OfHOM 1 TOif XKe AYerKe NaMATH.

Takum 06pa3om, BbiHeceHHbIe Ha JIOC KomaHabl NpucBanBaHuA NOMOralT
caenaTtbh aBa BaxKHbIX gena:

1) NOACHUTL NPUHUMN NPOFrPaAMMHOI0 YNpaBneHus;

2) NOACHWUTL CMBbICN BaXkHEHWeEN onepauun ANA HanMcaHuA anropuTMoB —
onepauuu npuceausaHua, OHa nerye BOCNPUMHUMAETCA Ha 3TOM 3Tane, Tak kKak
noHATMA MEPEMEHHOW, BBLIPAXEHWA u 3HAYEHWA BbIpaeHWa Xopowo
3HaKOMBb! yyauwmMMCA U3 Kypca anreoépbl.

W ewe ogHo cywecTBeHHoe 3amevaHue, Ha JTOC N° 1 BbigeneHb! gea Buga
onepaumit (komaHg), KOTopbie MNO3BONAIOT MEHATL COAEPXUMOE AYEEeK MamATH
3BM - BBOJ u NMPUCBAMUBAHMUE, B yem pasHuua mexay Humu ? Npu BBOAE
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MHGOPMaLUNA BBOAUTCA C BHEWwHero Hocutena (ussHe). Mpu NPUCBANBAHUN
uHGOpPMaLUA (HOBO® 3HAYEHME) CO3AAETCA NPU BLIYUCIIEHUU BhIPAXKEHUH C
MCNOAb3CBaHUEM 3HaueHun BHYTpu OBM. OnopHule curdanbi, cBARaaHHbie ¢
BbIBOAOM wuHpopmauum, He TpeByioT A[ONOMHUTENbHbIX KOMMEHTapHEB,

BONPOCHI K JIOC W 1

1. Kakue Bonpocsl uayyaet Hayka MHGOPMATUKA ?

2. RaiiTe UHTYWTUBHOE ONpeaeneHe NOHATUA ANrOPUTM.

3. N3 Kakux thyHKuMoHaAbHbIX 610K0B cOCTOMT IBM ?

4. HasHayeHue pyHKuMoHanbHbIX G1okos IBM.

5. 410 Takoe LIEHTPAMbHGLIA NPOLIECCOP ?

6. Yto 3HaunT npuHumn AIPECALMY ®OH HEMMAHA ?

7. B kakom Buae npeacTaBnAeTcA MHdopmauma B IBM 7

8. Yto Takoe BUT u BAWT ?

9, UTo xpaHNTCA B 04HOW Ayeiike namATH IBM ?
10. Y10 3HayuT npuHuun NPOFPAMMHOIO YNPABJIEHUS 7
11, ['ae xpaHNTCA Nporpamma, No KoTopow paboraet IBM 7
12. Kakoso HasHayeHue onepatopos BBOJA u MPUCBAUBAHNA ?
13.B yem pazHuua mexgy aTumMmu oneparopamy ?

MMOACHEHKA K NTOC ¥° 2

Ha NOC N°2 npegcrasneHa WMHHOPMaUMA 06 OCHOBHbIX YNPaBAAILLAX
KOHCTPYKUMAX, MCHONb3YEMbIX ANA 3anNUCH anropuTMOB NpU CTPYKTYpPHOM
noaxoge. JTO KOHCTPYKUMA crefoBaHuA (nocneaoBaTensHee EBbiNoNHeHne
KOMaHj, HanucaHHblx NOAPAA, — CEpUM KOMaHg), BEeTBAZHUA (BbliGOp NYyTH
pa6oTbl anropuTMa B 3aBMCMMOCTH OT pesyfibTaTa NpOBEpPKM HEKOTODOro
YCNOBHWA) U NMOBTOPEHWA (MHOrOKpPaTHOe BbINONHEHWE cepwit KOMarh, COCTas-
NRoWeR Teo KOHCTPYKUMY NOBTOPEHUA ~ TENO LuKNa), Ad acex KOHCTPYHLMA
npusepeHsl cnyxebHbie CNoBa B PyCCKOM BapuaHTe # WCMONb3yeMbie B A3biKe
Mackans.

Tpu Ha3BaHHblEe YNPaBRAOWME KOHCTPYKUMM aCCOLUMATUBHO CBA3LIBAMTCA
C OMNOpHbIM CurHanom B Buje caetodopa. CBeTodop = ynpaBlAIWLMA INEMAHT,
¥ pAMHaMuka ero paGoThl XOPOWO MHTEpRpeTUpPYeT BCe TPU KOMaHabl ynpae-
neHua.

Ha JIOC WN°2 npusepeHbl cemaHTUyecKue Bnok-Cxemti ANR CNUCARHBIX
KOHCTPYKUuHA. A KoMarfbl MOBTGPEHUA 3TU GNOK-CXEMbl AaHb! B KOHKPETHbLIX
BapuaHtax. UnwKn © 0posepKor ycnoBuA nepef BbINONHEHWEM Tena uukna
(c npeaycnosueM) NpeasTaBIeH Kak "TpaHKKPa™, 4 UWUKN C NPOBERKoi yCROBUA
nocile BbINOAHEHWA TEna UMKRA (C NOCT-yCnoBuEM) — Kak "06xopa”, ATk gse
ACCOUMATUBHLIE ONOPbI NPENoKEeHbl yyuTenem rHPOpMaTHku W3 r. Tounncu
M. A, WoBmaxom,

BONPOCH K J10C N° 2

1. MoxeT nu KomaHaa NOBTOPEHUA GbiTb CEpUEH B KOMaHae BeTBAEHWA ?
2. CoctaBbTe 06uULyl0 CEeMaHTHUYECKYlo BNOK-CXemy ANA KOomaHa NoBTo-
peHus,
3. MoxerT nu KomaHaa BETBNEHUA HaXOAWTLCA B Tene u4kna ?
4, YeM NpHHUMMEIILHO OTIMYAETCA KOMAHAa NOBTOPEHWA Tuna Noka or
{3
XOMaHfbl TUNA ANA 7 103



YNDABAEHWE B AATOPUTME 2
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5. CocTtaBbTe @parmMeHT anropuTma, B KOTOPOM nepemeHHod X npu-
CBauBaeTcA 3HayeHue 5, ecim 3HaueHUe fpyroh NepemeHHON A HaxOJUTCA B
nHTepsane [0, 8]; nepemeHHoji X npucsansaeTcA sHauenne 10, ecrv 3HayeHue
nepemeHHoR A HaxopkTca B uHTepeane {10, 17]; nepemenHoi X rpucBanBaeTca
3HaueHme 15, ecnv 3HayeHne NepPeMedHOA A He NONAN0 HU B 0K M3 yKa3aHHbIX
WHTEpBanos.

8. CKONbKO pas BLINOKHAGTCA AEACTBNE NDUCBAMBAHKA B TENe BHYTPEHHEro

uukna?
X:=0 X:=10
ﬂIO_T1B_o_5 noka X < =100
ana ] or 2 go 13 —EEZOT5AO7
X.=X+1 Yi=Y+1
KoHel uwkna o J KOHeU, uukna no Z
KoHey uukna no I. X:i=X%X

KOHeY LuKna noxa.

X*=0
ana T or 1 805
Ama Jor I go 10
Xi=X+1+1]
KOHel uukna no J
KoHey uukna no L.

MOACHEHKA K NCC N 3

J10C N°3 nocBAweH KAacCUpuKauuu [aHHbIX W ONUCAHWK WX XapaKre-
pUCTAK, LA NpPOBEReHAA KraccuwKauwy UCNOrk3yRTeA ONORHbIA curhan B
Buge Kybuka. fepeasnn rpadb KYOUKa AenqT zaHHole Ha 4 Knacca - BeulecT-
BEHHble, Lesble, HaTypanbHLle W nUTepHble, TnyxebHble cnosa, onYChIBaULMe
COOTBETCTBYIOWMA TUN, NCUBELSHDLI B NPa3om kuxe-enm vray J10C,

flosemy B OBM fipuMeHAs™cA noaoBroe feneHue faHHsx ro  TUMY?

1. JaHHble pa3Horo TUNZ UMEWT PasHoe BHyTPEHHee fNpejacTaBneHne B
JBM., Hanpumep, 5AHH0E AMTEPHEI 0 TUNA 3aHUMMAEET B NAMATY CTONEXC 6arTOB,
CHCI'eKO COMEPMWT CHMAQNNS, TAK haX UQKH CHMBOI PA3MEWL3sTsd B OfHOM
fabrs, flaHqoe Tvna Bel 04T BCerja 3aqqdmae 4 6alita (32 ;30MyHbIX
pa3piia), a faHHoe 4enorc TAr3a (uen; -~ 2 GaWta (16 aBOMYHLIX P&3PAAOB).

2. JINA paHHblx PAsHOrO THNA LER OYEHb 4aCTo BBOAATCA AOTGAHYTENLRbIe
apudhMETHYECKHE ONEpatMK UENOAUCIIEHHOrO AETEHUA U BLIYMCREHMR ocTaTa
OT fAeneHuA.

Ha sepxHei rpaHu Kybuka — apyras isiua Knaccugmraumu. B npouecce
pa6oTb anroputma gadHbie MoryT ocrtaeatecAa MOCTOFHHLIMKA. 310 -
KOHCTAHTbI. JlaHHble MOryT U M3MEHATL CBOE 3HaueHue - 310 NEPEMEHHbIE.
Kokctauta OQHO3HAYHO, PA3 n HABCEMJA 3apaeTcA CBOMM 3HaueHem.
3.14 ~ 270 Tonbko 3.14 M Gonee Husero. OTBOAA € MecTo B namaTty, IBM
cpasy Ha 3TO MECTO NoMeliaeT KOHCTaHTy U 3anomuHaeT (gna cebs) agpec
atoro mecta. flotom, B Npouecce paboThi anropuTMa, OHa GygeT HaxoauTb
KOHCTAHTY 110 €e agpecy, KOTOPLIA Tak M OCTaeTCA HEM3BECTHbIM Nporpam-
MUCTY.
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flepemeHHaRn MOXET NpuHUMAaTb pasHble 3Ha4YeHHA B npouecce pabdoTol
anropuTma, No3aToMy ANR Hee M BBOAUTCA 0603HauyeHue — UMA. Korpa IOBM
BCTpEYaeT B anroputme NPOU3BONbHOE WMA, OorRa 0TBoAMT emy TOJIbKO
MecTO B NamAaTu (onopHbiiA curHan ~ CTYI). 3HaueHue xe (To, 4to 6yaer
HaxoAUTbCA Ha CTyne) MONYYyaeTCA B pa3fNMyHblX KOMaHAax anroputma.
logyepkHeM, 4yTO MECTO OTBOAMTCA Npu MEpPBOA BCTPEYE WMEHH, T.e. OfUH
pas, 3HayeHne xe MOXET MeHATLCA MHOoro pas. Ha TOC crtout Bonpoc KAK ?
Kak MOXHO MEHATb 3HAYeHNe 0aHOM U ToK xe nepemeHHoi ? CywecTsyioT ABE
BO3MOXHOCTU =~ KomaHaa BBOJA u komaHpa NPUCBAUBAHUA. B nepBom
cnyyae 3HayeHue NepemeHHoW GepeTcA ¢ BHewHero Hocutenda. Bo sTopom
CNyyae OHO MOXET BbIYUCIATLCA NO [OCTATOYHO CAOXHOMY BblpaXeHuio
BHYTPM LIEHTPanbHOro npoueccopa IBM.

OnopHbli curkan B BMAE KyGuka No3sBONAET caenaTtb BbiBOJ O BO3MOX-
HOCTW MCNONb30BaHWA B afNrOPUTMAaX KaK KOHCTAHT Uenoro, BeweCTBEeHHOro,
HaTypanbHOrO0 W NUTEPHOrO TUNOB, TaK M COOTBETCTBYIOLUMUX NEPEMEHHDIX.

B #uxHedk yactu JIOC npepctasieHa euwie ogHa NMHMA KhaccubuKaumy
nepemMeHHbix BeAMyyH — no CNOCOBY OPFAHU3ALIMWN. 3to MNPOCTHIE
nepemeHHble U nepemeHHble ¢ WHAEKCAMW. MPOCTBIE nepemeHHbie B
nporpamMmMupoBanun HasbiBaloT uHorpa CKAJIAPHBIMU (T.e. egnHUYHbIMU).
MNepemenHble ¢ UHAEKCAMWU ~ 370 3anemeHTbl COBOKYMHOCTEN OAHOTUMHbIX
BESIMYMH, Ha3biBaeMblx B Nporpammuposainn MACCUBAMU.

JINA NOACHEHMA CYTH 3TOW KnacuguKauuu nepemeHHbix BenyuH Ha JIOC
MCNGNb30BaH ONOPHbIA cUrHan (o6pasHbiii aneMeHT) B BUAE aBTobyca. WODEP —
370 umA MPOCTOW ckanapHoii BennunHbl. B aBTo6yce wodep — oauH. Ho Ha
0AHOM aBTo6yce MoOryT paboTtaTtb pasHble IWO®EPHL. CnegosarenbHo, 3T0 UMmA
MOXET UMETL pasHble 3HayeHuA. [lNA JaHHOrO NpUMepa TakUMKU 3HAYEHUAMMU
6yayT ~ hamuiaua, MR M OTYecTBO Kaxgoro wogepa (cm. Ha JIOC), T.e.
3HAYEHMA NMTEepHOro Tvna.

ABTO6YC nepeBo3uT Naccaxmupos. OHu o6pasyioT MACCUB nepeMeHHbIx.
O6uiee UMA aToro maccusa — NMACCAXMUP. B aBTobyce Kaxabi naccaxup
MONHOCTLI0 OnpegensercA HOMEPOM MeCTa, KOTOpoe OH 3aHumaeT (npouue
KayecTBa Nacca)mpa 34eCb HE UMEeIT 3HaueHua). 3HayuT, K KaxaoMy U3 Hux
MOXHO 06paTUTLCA cneaylwmum 06pasom :

MACCAXWP [1], 3710 n ectb VMA nepemeHHOM
NACCAXWP [2] u T.p. C MHAeKcamu.

llocTaToyHo yKaszaTb HoMep MecTa (MHAEKC), Kak HyXHbIi naccaxup
OT30BETCA, U MOXHO y3HaTb €ro 3HAYEHUE - dpamunuio, uma u otyecTso,
T.e, KaK U B clyyae ¢ wohepom, sHayeHne nuTepHoro Tuna. laHHaa aHanorua
no3BoNAET 3aduKCUMPOBaTe BHAMAHWE Ha CywHOCTH NoHATMA UMA TEPE-
MEHHOW, Tak kak B camoit aHanoruu cnoso MMA ncnonbsyeTca aBaxabl — Kak
NOHATHE NpOrpamMMMpPOBaHUA M KaK 3HayeHMe fMTEepHOro Tuna. Pasnuuue
3TUX ABYX MOMEHTOB M rOBOPHUT O NOHMUMAHUK CYTK aena.

Takum ob6pasom, MACCUBbLI (TABJIULbI) = 3aTo coBokynHoctn OAHO-
TUMHBIX nepemMeHHbix, B KOTOPbIX KaXXAblH 3NeMEHT 0fHO3HauHO onpejensa-
€TCA CBOMM MECTOM B PRAY 3NEMEHTOB, 06pa3ylolux 3Ty COBOKYMHOCTb.

Cnesa BHu3y Ha JIOC npuseaeHsl NpumMepbl onucaHui.

BOMPOCHI K IOC K° 3

1. Kakue xapakTepncTUKKU BENNUMH Bbl MOXKETE Ha3BaTh ? 107
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2. Yem xapaKTepusyeTcA NOCTOAHHAA BeNUynHa ?
3. Yem xapakTepuayeTca nepemeHHas BennyuHa ?
4. Kakue TuMbl BeAMYMH ONPEAeneHbl B anrOpUTMUYECKOM A3bike ?
5. Kakue BefinymHbl Ha3blBalOTCA TaBanyHbIMUK (MaccuBamu) ?
6. YTo 3HAYMT NEpeMEHHAA C UHAEKCaMK ?
7. ae onucbiBalTCA TabnnyHble BENUYUHbI (MACCUBYI) 7
8. e yKasblBaeTCA TUN BEAMYUH B 3aNUCK anroputma ?
9. 3a4yem B aNropuTME AAETCA ONMCAHUE BENUYUH ?
10. OnuumMTe aBYMEpHbIA LENbIH MacCHUB, COCTOALMA W3- 3-x CTPOK U 6
CcTON6UOB.
11, Kak 06patuTbCA K 3fleMeHTy, CTOALeMY Ha NepeceyeHun 2-A CTPOKM
u 5-ro cronbua ?
12. NMycTe B OAUH 3NEMEHT MACCMBa MOXET SbiTh 3aMUCaH OANMH CUMBON.
Kakoro pasmepa Hy»HO ONMCaTb CMMBO/LHbBIA MaccuB, 4TOGbl B HEro MOXHO
6bin0 3aHecty ¢pasy: "lMporpaMMupoBaHue 3epkano pasyma” ?

MOACHEHWA K fIOC N 4

Bbi6paHHaa cTpykTypa JIOC.ygo6ka AnA A€MOHCTpaUMU BO3MOXHOCTEN
NpeACTaBieHNA faHHblx B NamaTu. [0 xenanuio npenopaBaTens MOXHO
BbIGpaTL TE TUMbl paHHbIX (MrpYLWKM HA efoyke), C KOTOpbIMM 3aTem npea-
nonaraercA paborare.

Bca coBoKyNHOCTL AaHHbIX AEAUTCA Ha 2 YaCTHU B 3aBUCMMOCTH OT MECTA
XPaHEHUA 3HAYEHWH —B ONEPATUBHON NAMATH MM Ha BHEWHMX HOCUTENAX B
suge ®ANIIOB. Pacckas no JIOC YACO6HO BecTn, MOAHMMAACL NO enoyke oT
NPOCTBIX TMMOB K CROXHbIM, O (haiinax MOXHO W He FOBOPUTbL, HO MPU 3TOM
TEpAETCR NONHOTA NPEACTaBAEHNA HHHOPMaLuK B NamaT IBM.

[JlaHHble, 3HAYEHNA KOTOPbIX HaxOAATCA B ONEpPaTMBHONW NaMATH, B CBOW
04YEpPEeAb,TOXKE AENATCA Ha 2 rpyNNbl — NPOCTLIE M CROXHbLIE (CTPYKTPUPOBAaHHbIE) .
PekomeHgyeTca noape6Ho pasobparth ApocTble Tunbl. "KMoyuK” K HAM NOAG-
HAET, 0 4eM KOHKpPETHO COOoGL,AeTCA AA Kaxaoro Tuvna: “tun” - cayxebHoe
CNOBO ANA onucaHuAa: "const” - 3anNucb KOHCTaHTbl, "BHYTP” = cNOco6 BHYT-
peHHero NpepcTasieHyA aaHHbIX B NaMATH, “6MT” — pasmep BoigeNAemon AnA
AaHHOro Tvna namATH (B 6utax). O CROXHbIX TUMAax NPMBOAUTCA TONbLKO camad
obwan MHPOPMaUMR — ONMUCaHWe MNepemeHHO COOTBETCTBYIOLEro Tvna W
npumep BO3MOXHOrO 3HayeHWA. B yactHocTu, 3ATMMUCH 3pece - ceBegeHna o
ropoge, a UMeHHO Ha3BaHue, roz OCHOBaHMWA U KOAWYECTBO xuTenei. [nA 6onee
AeTanbHoM NpopaboTKM CAOXHBLIX TWNOB MOXHO wucnonbsoBaTh JIOC N°5.

TYRE - paspen onucaHMA TUNOB AaHHbIX B nporpamme Ha [lackane.

BOMPOCbHI K JNIOC N° 4

1. Y10 onpegenaeT Tun paHHoro ?

2. CdopmynnpoBaTb 3afavy, B KOTOPOA MCXOAHAA COBOKYNHOCTb AAHHbIX
MoXeT 6biTh NpegcTaBngda MACCUBOM.

3. CopmynupoBaTh 3afavy, B KOTOPOA MCXOQHAA COBOKYMHOCTL AaHHbIX
MOXeT 6bITh NpeacTaBfeHa B supe 3AMUCH.

4, CKONbKO MEeCTa B NamATW BbIAENAETCA anA xpaHeHus 10 anemeHTOB
a) uenoyucheHHoro; 6) BEWECTBEHHOro; B) cumMBombHoro MACCUBOB?

5. Ha3oBuTe W3BECTHbIE BaM BHEUIHME 3aNOMMHAOWME YCTPONCTBA #
HOCUTENN UHGOpMaLUK.
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TUllbl
JAHHbIX

TYPE BuY
MHoxeCTBO
3ANKUCHL
TMN=SET OF mur ,
VAR MNOSH TMN ,
[SAEMEHT] IN MNOSH TZ=RECORD
OMHOWEe HUS NAME ARRAY [1 8]
0F CHAR , [
AGE INTEGER ,
NAS REAL
END ,
TMAS = ARRAY [ .JOF mun, TOMCK 1604 4505
VAR MASS TMAS , GOROD TZ,

mexcm — CHAR

C
T )
INTEGER 16
5  -12 | dbovan I
1
BOOLEAN | 8
TRUE c4) 56| f

mun_dum
const " Grymp
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MACCUBbI, MHOXECTBA , 3ANUCK 5

,, He owvdaocs au L. 0w mouno , no nuyy ...
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SET of ngb\r\\x -

MHOXECTBE

[NAME ] [FAM]

MTACCAXUP [2] FIO. FAM
r Y7o0YHIeM
MACCUB 3ANUCEWN cBepxy l

OHer3
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6. Korga Bo3HWKaeT HEOGXOAMMOCTb XPaHUTbL fJaHHble Ha BHEWHEeMm
Hocutene ?

NOACHEHMA K NIOC N° 5

NIOC N°5 npegHasHaueH ANA COBMECTHOr0 PacCMOTPEHUR M 0606LLEeHUA
3HaHWA NO CNOXHbIM CTPYKTypam jAaHHbix — MACCUBAM, 3AMUCAM u
MHOXECTBAM. 3a ocHoBy B3ATa accouuauuAa ¢ JIOC N°3 - naccaxupbl.
Wx ynopAagoyeHHaA NocNeaoBaTeNbHOCTb, Korga 06beauHEeHME 3NeMEeHTOB B
o6LLyi0 CTPYKTYpY MAET TONLKO N0 0ZHOMY KaKOMy-TO NpusHaKy, 0gMHaKoBOMY
anA Beex (Tuny), asnaetcAa MACCUBOM. HeynopagoueHHaR COBOKYNHOCTb
3NEeMEHTOB OfHOIrO TWUMNa, paccMaTpuBaeman Kak Kyya MAu Tonna, ABnAeTcA
MHOXECTBOM. W, HakoHel, o6beguHeHne B OAHO LENOE 31eMEHTOB PasHoro
Tuna npegcraenaeT co6oit 3AMUCH. Ha NIOC N°3 ana npeacrasfneHnA Tuna
3AMUCH mncnonk3yeTcA $hakT pacCMOTPEHMA Naccaxupos B KayecTse fUy-
HocTel. O kaxgom naccaxupe B nona 3AMNCU puKcupyloTCA: MMA U hamMUIUA
{NAME, FAM), Bo3pacT (AGE), npogeccur (PROF) n npuaHak (MEN), npumu-
Maiowmii 3HaseHue UCTMHA, ecnu naccaxup — MyxuuHa, n JIOXb, ecnu ~—
MeHwuHa, Huxe npusegeno onucaHue noao6HOM 3anucu Ha A3bike Mackanb M
yKa3aHbl BO3MOXHbIE 3HaYEHUA NoNed 3anucu:

TYPE
L=RECORD

FIO : RECORD
NAME : ARRAY [1..8] OF CHAR ; BNAAUMUP
FAM : ARRAY [1..12] OF CHAR ; PYKABULIHWKOB

END;

AGE: INTEGER ; 28

PROF : ARRAY [1..12] OF CHAR; MPOrPAMMUCT

MEN : BOOLEAN WCTUHA

END.

MepemenHaa Tuha 3AMUCb obbABARETCR KaK O6GbiyHO: VAR A :L.

O6paiwieHne k mo6omy anemeHTy 3AMNCU BbINOAHAETCR C NOMOLLLIO
KOHCTPYKUMW, KOTOpPaA HOCUT Ha3BaHWE YTOYHAIWEro WMmeHW. ANA npuse-
AEHHOro0 npumepa

anemeHT A. FIO. NAME [6] umeeT 3HaueHue cumsona *M”,

anemeHT A.AGE ~ 3HaveHue 28,

anemeHT A.PROF [12] ~ 3Hauenne cumeona ” ”,

anemeHT A.MEN - 3HayeHne UCTUHA.

BONPOCHI K JIOC N° 5

1. 3aHectu B namAath OBM B Buge 3AMUCKU cneaywwme csegeHus o
Balwed N6MMONA KHUre: GaMuiMA aBToOpa, Ha3BaHME KHUrM, rog WM3QaHWA,
KONIMYeCTBO CTpaHul,.

2. 3aHecTn B namaTs OBM B Buge MACCUBA 3AMUCEN Bblwenepe-
YUCNEHHbIE CBEfEHMA 060 BCEX KHUrax Balwen JOMaWHEA 6GubanoTeKu.

3. Bbl NOMEHANKUCH C APYTrOM KHUraMu 04HOro aBTopa. U3aMeHUTb B NaMATH
3BM ceefeHuA o Balleh JoMalHed 6ubnmoTeke.

4. B Baw knacc npuxoauT HOBbIA yyeHuK. MpoeBepuTb, €CTb U B Khacce
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YYCHUKM C TEM JKE UMEHEM, YTO Y HOBUYKA, NPKU YCHOBWM
a) Bce umeHa NpecTasieHsl B Buge MACCUBA nmew;
6) Bce nmeHa npeacrasneHsl B Buge MHOXECTBA umeH;
B) Bce WMeHa cogepxatcA 8 MACCUMBE 3ANMUCEA 06 yueHukax.
5. Ckonbko MecTa B namaTu 3BM 3aHuMaeT uHDOPMauuA 06 yyeHukax
Knacca, NpescTaB/ieHHaA B Buge 3Ha4eHUA nepemeHHon INF ?
TYPE UCH = RECORD
FAM: ARRAY [1..12] OF CHAR ;
ROST : INTEGER ;
VES : REAL
END ;
VAR INF : ARRAY [1..42] OF UCH.

NOACHEHNA K JIOC N° 6

Ha Jf1IOC N°6 npuBepeHbl cBefeHWA 06 onepaunAx Haj faHHbIMK pasHblx
Tunos. Bce nepeuncneHHble onepaumu peanusosaHbi B A3blke [lackanb,
HEKOTOPLIE U3 HUX MOXHO UCNONB30BATL NPU 3aNUCH aNrOPUTMOB Ha LYKOSIbHOM
anropuTMuUYeckoM A3bike. B npouecce paboTbi ¢ 3atum S1OC pekomeHayeTch
06paTUTL BHUMaHHUE Ha CefyIowmne MOMEHTDI.

1. Onepauuu OTHOWEHWA BHINONHAITCA Hafl TEMM TUNAMU  [aHHbLIX,
3HaYeHUA KOTOPbIX MOXHO yfnopAgountb. CpaBHeHue cumsona (Hanpumep,
A’ > ‘B') npou3sBOgMTCA NOCPEACTEOM CPaBHEHWA MX BHYTPEHHWX KOAOB
(ASCII, EBCDIC,KOU-8).

2. B Nackane gnA peneHWA LENOYUCAEHHBIX AaHHBIX PaspeuleHbl TONbKO
onepaiyu DIV n MOD.

3. Pa306paTbCA C MOrMYECKUMM oONepauuAMyu NOMOXET guarpamma,
B3ATaA u3 [11]:

<
C& em \ AND
Q:% APUOMETUYECKOE = NOrMYECKOE
3HAYEHME 3HAYEHME
, o7
DIV S

(o) >

4, JlocTavoyHO NogpoGHO noruMyeckue onepauuu pasbupalnTch B 3apave
"PacnucaHue ypokos”.

5. Onepauuu Haj MHOXX@CTBaMu paccMaTpuBaloTcA B 3apaye "CnoptnoTo”.
WmeHHo B TECHOW CBA3M CO CMoco6amu ee peleHuA chnepyeT W3yyaTb 3ToT
martepuan.

6. B CnoxHbIx BbipaX@HUAX MOryT BCTPETUTLCA pasHbie onepauun. ANnA
COXpaHeHuA NpaBUAbHOW NOCNefoBaTeNbHOCTM BbIYUCAEHUA HYXKHO paccTas-
NATL KPYrnble CKOBKM ¥ YuuTbiBaTb NPUOPUTET BLINOAHEHWA oONepauui.
B nAsbike [ackanb onepauunm ynopAgoueHbl (MO y6biBaHWMio npuopuTeTa):
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ONEPAUUM i)

s Ho mrozo 2u cpedu wac makux |
Komopsie  xoms d&t 3wary morkom |
4mo o3nayQrom fee 3mu HQ3 -
Bowvsg 7"

b. Woy (,, Muvemarvon ‘7

CCTBEHHES
= W <=
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NOT,[* ,/, DIV,MOD,AND], [+, ~,0R], [< ,<=, >,>=,=,<> ]. Bkeag-
paTHbIX CKOBax 06bLEAMHEHbI ONEpaLMM C OiHUM MPUOPUTETOM, OHM BbINON-
HAKTCA CiieBa Hanpaso.

7. B Kaxaom A3blke NporpamMmupoBaHMA MMEEeTCA ONpeaeneHHbli Habop
CTaHAapTHbIX, TaK Ha3blBaemblX BCTPOEHHbIX GYHKUMA ANfA pasHbix TUNOB
AaHHbIX, HYXHO 03HAKOMUTLCA C HUMM, 4yTObbl 3aTeM MCnonb3oBaTe B Mpo-
rpammax.

BOMPOCHI K N1OC N° 6

1. YKasaTe MOCRenoBaTENbHOCTM BbLIMMCNEHUA 3HAYEHUA BbIPAKEHUHA:

A+B/C-45; A+B DIV C~4.5;
D-F+A MOD B; (A+B)- (D DIV C) MOD A.
2. MepenucaTb Gopmynbi B BUAE BbIPAXEHUH anropuTMMYEcKOro A3blKa:
1+a 1+c, 1+1i2—c_‘
1+b 1+d’ a+b a 2-d°
1
+2 3 ab-c
1+1+a d-f-1

3. NoACHUTL BLINOAHEHUE onepauuid DIV 1 MOD,
4. Y10 Gonbwe a) AunuP; 6)° A’ uanm P’ ?
5. Kak OBM cpasHuBaet mexay co6oi cumeonsl ?
6. KaKo# TWn fonkeH 66iTb y NMEPEMEHHBIX B NPUBEAEHHOM HUXKE Bblpa-
XEHMK, 4To6bl OHO 6bIN0 KOPPEKTHDLIM ?
(A MOD C > 10) AND P.

NOACHEHNA K NOC N7

Jlledyryus — ymosaxaouenue Hexyecrgo denars eui@00st U  aHGAU-
oT obwezo K YACTHOMY, 3uUposaTy, KAK U ace Opyaue ucKyccrea,
or obwux cymoeHul K nocruzgerca  0oA2UM U NPUAEHHBIM
YGCTHHIM U Opyaum IpyO0OM, HO WMU3Hb CAUWKOM KOpOTKG,
obuyum 6618000M. U NO3TOMY HU OOUH CMEPTHWIU He Momer

00CTUYS NOAHO20 COBEPWEHCT8E & 3TOU
obnagcru. Ilpexde uem 06peTUTLCA K MO-
DAABHLIM U UHTEANEKTYAAbHBIM CTOPOHAM
dena, Koropwie npedcragasnr  coboil
Hauboavwue IPYOHOCTU, TNyCcTb uccnedo-
garens HauHer ¢ bosee npocrsix 3¢0ay...

...IIpesunag dedyxyuu... npocro bec-
UeHHst 0na moell npaxruueckold paboTst.

Apryp Komuan Jloiins,
»31100 @ bazpoauix roHax”
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MoxxHo npoBecTV aHanoruio Mexay paspaboTKOM anropuTma peleHuA
3apaum Ha IBM u nnaHuMpoBaHMeM 3TanoB CTPOMTENLCTBA HOBOrO rOpOAa.
O6pammca k JIOC N° 7.

MycTe rae-To Ha 3emne HyXHo NOCTPOUTL HOBbIW ropoa. McxoaHbiMu
NaHHLIMU MOryT 6biTb IKEnaembie napameTpbl (reorpaduyeckne, IKOHOMU-
Yyeckue, couuanbHble U T.4.) 3TOr0 ropoga: o6paboTKod — BCe, 4TO CBRA3AHO
CO CTPOMTENLCTBOM; PE3Y/bTaThl = peanbHo NOCTPOEHHbIN FOPOA.

Pasgenum npouecc cTpouTenbctBa Ha Tpu 3tana: 1 = U3bICKAHUA;
2 - noaroToBKa, 3 = CTpoiKa. HaunHaR C 3TOro paspeneHun, 3Tanbl MOXKHO
pa3pabaTbiBaTh, JOBOAUTL A0 4ACTHbIX AEHCTBMIA OTAENLHO OAMH OT APYroro.
Monb3yAck anropuTMUYECKO’ HoTauMeR, 3anuwem, Hanpumep:

1= => EC/IM mecto cTpoiku Tomckaa o6nacte

TO
HaikTW NNOWAAKY ANA CTPOMTENLCTBA HA
6epery O6u —_—>11
NPOU3BECTH WCTbLITAHUA FPYHTa ———=>12
pa3paboTaTb NPOEKT CTPOWKK _—_—-—>1.3
NHAYE
nepeHecTu CTPOUTENbCTBO Ha ApYyron CpoK -———-—2>14
BCE.

3aecb napamu umdp 0603HaYEHbI AEeWCTBUA, ABNAIOWMECA AeTankzauuen
aTana 1. Kaxpoe u3 Hux TpeGyeT gansHeiiwero 60nee 4acTHOro pacCMOTPEHHUA,
KOTOpoe CcHOBa MOXHO TMPOBECTW HE3aBUCMMO OT [Apyrux [AeACTBUA.
MNepeiigem Kk paspaboTke 3Tana 2 — nogrotoBKa. KoHeyHo, B peicTsu-
TENbHOCTU OH COCTOWUT M3 OYEHb MHOrMX AEACTBUA, Mbl XK€ OrpaHUYMMCA
OfHUM :
2 - ->TIOKA He BCe CTpOMTENM UMEIT Xunbe
nocTaBuTb nanartky ~—-——221
NocTPOUTb BPEMAHKY ————>22
KOHEL, uuxna MOKA.

3ToT 3Tan MOXHO 6bINo0 6bl onucaTh (hpa3oi: "MocTpoUTb BPEMEHHOE
XKunbe ANIA BCEX CTpOMTENEen”, Ho 3aTeM ee BCE PaBHO npuwiiock Gbli peTanu-
34pOBaTh B BMAE UMKNA, NOCKOMLKY BECb Npouecc paspaboTku anroputma
HanpaBneH Ha Nofy4YyeHWe B KOHEYHOM cuyeTe NOoCcNepoBaTenbHOCTH anropuT-
MUWYECKUX KOHCTPYKLMA.

Jtan 3 - cTpo#Ka. JleTanuanpya aTo AeiACTBME, Mbl 6yaem NoMb30BaTLCA
pesynbTaTaMu BbINONHEHWUA AEACTBMA 1 M 2, TaK KaK OHW MONHOCTbIO 3aBep-
WaTCA K MOMEHTY Hayana BbINONHEHMA aedcTBuA 3. [peanonoxum, 4To 3TUM
neiAcTsMem 6YAeT CTPOMTENLCTBO MMKpopaidoHa. B kakoi nocneposatens-
HOCTWM BO3BOAWUTbL OTAENbHbIE 06bEKTbl ? EcAM NpuHATL 3a NpaBuno, 4TO
cHayana CTPOATCA uAble AoMa, 3aTeM o60opyayloTCA Maructpanu, B noc-
nepHIon ouyepeab — CKBEpbl, TO MOXHO AETanu3upoBaTh aeicreue 3 cnegyio-
wum obpasom:

3 — =>ECJIN xunbs He xsataeTr
TO NOCTPOUTb MHOrOKBAPTUPHbIA AOM -==-=-2>31
NHAYE
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ECNWN aBuXxeHWe UHTEHCUBHOE

TO nocTpouTb AOPOXHYI0 pPa3BA3KY -———>32
WMHAYE pa3buTb ckeep -——---2>33
BCE

BCE.

Kaxpoe M3 HOBbIX KOHKPETHbix [EeACTBMA MOXXHO, B CBOIO OYEPEAD,
AeTannM3npoBate. Hanpumep, ANA CTPOUTENbLCTBA J0Ma:

3.1 == > BbIGpaTh NpoOEKT -e=-=>31.1
MOArOTOBUTL CTPOANMIOWAAKY --=-=>3.1.2
BbINOAHUTL PaboTbl HYNEBOrO UMKNA --=-=->3.13
CNoXuTb KopobKy foma -=-=->31.4
NPOBECT# OTAENOYHbIE PaboThbl --=~=2>3.15
AnA opraHMsauuM pasBA3KKM Ha gopore:
32 = - > nponoxnTb MarucTpanb -=-==>3.21
noCTPOUTL 9CTaKapy -=-=-=2>3.2.2
Lna o3eneHenua ropopa:
3.3 = - > ycraHoBuTb OHTaH -=-=-=-2>33.1
pa3buTb LBETHUKK -===>33.2
NPONOKUTL AOPONKKM -=-=--2>33.3

O6beguHuB BCe WarKw geTanusauuu B eguHoe uenoe, NONyyum obuLyio
CTPYKTYpy anroputma CTPOMTENbCTBA ropoja X

BBOJ
1-->ECNK
TO
1.1
1.2
1.3
NHAYE 1.4
BCE
2 = => MOKA
2.1
2.2
KOHEL], MOKA
3--> ECin
TO
3.1 Yem Gonbwe undpp B 0603-
3.1.2 HauyeHWn percTsna, Tem ray6-
3.1.3 € YypoBeHb aetanusauuM, Ha
3.1.4 KOTOpom 3To peiicTBue pac-
3.1.5 cMaTpusaertca.
MHAYE ECNUN
TO
3.2.1
3.2.2

117



WHAYE

3.3.1
3.3.2
3.3.3
BCE
BCE
BbIBOA.

Monb3yAacb Temu ke nNpasunamy pas3paboTKU NOCNER0BATENLHOCTH
AehCTBMA OT obWero K 4YacTHOMY, MOXHO KOHCTPYMpPOBAaTb anrOpUTMBbI
peuleHuR 3agay Ha 3BM. AGcTparupoBaHue OT yacTHOCTEHW, MeNKux Nogpo6-
HOCTEN Ha HavanbHblx 3Tanax paspaboTKu anropuTma NO3BONAET ONPeAeUThL
ero obuiee cTpoeHue n 0pOpMUTL ero Takum o6pasom, 4Tobbl B LUeNom cnepo-
BaHWE JeWCTBHMA Apyr 3a ApyroM 06pa30BbiBan0 SIOrUYECKU 3aKOHYEHHYI0
CTPYKTYDY.

Wcnonb3oBaHWe meToda NOWAaroBoW geTanusauuu nossonseT NpocneauTs
pas3BuTHE anropuTma Brily6b, NOAYEPKHYTb, YTO anropuTM = 3TO NOCheao-
BATENbHOCTb KOHCTPYKUMH, KaXkgad M3 KOTOPbIX MOXET 6bliTb JOCTaTOYHO
GoraTod CBOMMM "BHYTPEHHMMU” AEACTBUAMM. [pUMEPAMM MOTYT CIYXUTb
OpraHu3auMA  BIOXEHHbIX UMKNOB wiK  uenouek EC/N-TO-MHAVE.

NOACHEHWA K JIOC N° 8

CaMbiM XUTEHCKMM NPUMEpOoM, KOTOPbIA MOXET 6blTb accouuaTUsHO
MCNONb30BaH ANA MOACHEHWA cnocoba 3anucu anropuTMma, ABNAETCA No6oH
KynuHaphblid peuent. KAK npuroTtoBuTh BROnHe onpeaeneHHoe 6a0go (YTO)
M3 BNONHE onpegeneHHbiXx npoaykTos (M3 YEFO). AHanorua, MOXHO cKasaTb
nonxad. UMA anroputma — 3to HA3BAHUE npoussoagumoro npoaykTa. Ecnu
anroputm nuwetca ana IBM (T.e. coctaBnaetca IMPOFPAMMA Ha ofipegenex-
HOM anropuTMMYECKOM A3biKe), TO ero B Hawe BpeMAa Tak W Ha3biBaloT — Mpo-
rpaMMHbiA  NpofYKT. YKa3aHMe TUNOB WMMEH, ABMAIOWMXCA aprymeHTamu
(Bx0gamu) ¥ pesynbTaTamMu (BbIXOAaMM) anropuTma — 3TO 3ajaHne KOHKpeT-
HbIX XapaKTEPUCTUK BeNuumH, ana 06paboTkM KOTOpLIX NpegHasHaueH
anroputm. M, HakoHel, nocneaosaTeNbHOCTL KOMaHa (onepaTopoB) OT Hayana
A0 KOHUZ ~ 3TO NOCNefoBaTeNbHOCTb AEHCTBUHA, HEO6XOAUMbIX 4NA NONYYEHNA
pesynbTara.

Btopaa yactb JIOC N°8 noceAweHa Bompocam ONTUMAaNbHOrO MCNOAb-
30BaHWA Tpyaa nporpammucToB. [leno B TOM, 4YTO XOPOWMWA anropuTm,
COCTaBNEHHbIA OfgHaMAbl, HE MMEEeT TEeHREHUMU CO BpemeHeM MOPTUTLCA, M
NOTOMY MM MOXHO NONL30BAaTLCA Kak YrogHo ponro. MoxHo ero npocTo
Kaxabil pas Npu Hago6HOCTH NepenuchIBaTh, HO 3TO HE BCErfa MOXHO caenaTtb
6bICTPO, M NO3TOMY B MPOrpamMMMpPOBAaHMM MOWAM RO ApyroMy NyTw.

M3 xopowux anroputMoB coctaenawT BUBTMOTEKW ANTOPUTMOB u
onpegenaot o6lue Npasuna Nofb3oBaHMA Takumu Gubnnotexkamu. Bce anro-
pUTMbl, 3aHeceHHble B 6ubfMoTeku, HasviBaloTcA BCMNOMOIATESIbHbIMI.
B anropuTMuyeckux A3bikax oHKM HasbiBawTca NMPOLIEAYPAMU n OYHKLIMAMN,
Yro6bl BOCNOML30BATLCA BCMOMOraTENbHbIM aNnropuTMOM MpU  HanucaHwum
apyroro anroputma (Ha JIOC nocnepHui nomeweH B Sonblyl 6yKkBy A #
HasBaH — OCHOBHOW AJITOPUTM; ero uma ans npumepa Toke B3ATO A),
HeobXxoAMMO B HYXHOM MecTe HanucaTb KomaHay (onepatop) BbI3OBA
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BCMOMOraTeREHOrO anroputma. JTa KOMaHaa MMeeT crepylwui hopmar:
Wma Benom. anr. (CNMCOX KOHKPETHLIX WMEH-aprymeHToB, AfIR KOTOpkiX
Rofmex MpopaboTaTb BCNOMOravenbHbI  anroputM),

370 nokasaxo Ha JIOC N° 8. K MOMEHTY Bbi30Ba (OnOpHLIA CKrHan B Brae
TenetoHa) BCNOMOrATENbHOro anropuTma ¢ WMeHemM A3 B OCHOBHOM anrc-
PUTME AOMXKHBL, 6biTh OGA3ATENLHG OMMCaHb! M OMPEASNeHbl 3HaueHuA ANA
nepeMeHHbix, KOTOpbIE NPY Bbi30BE GYAYT NEpefaHb: Kak apryMedisi. Jlonxka
6biTb ONKCaHa TakXe h BEnuuKKa, KoTopas GyaeT nepegaHa BO BCNOMOra-
TENbHbLIA ANFOPUTH AR NONYYERNA pPe3ybTaTa ero padoTsi.

Pa6oTa CO BCNOMOraTenbHbiMU anrcpuymamn TpebyeT OT NporpaMmMmucTa
BHWIMATENLHOCTE M aKKYDPaTHOCTK. Caenaem KeCKONbKO 3aMevaHWH, BaxHbIX
B flaHHOM Cllyyae.

lepBoe OYEBUAHOES 3ameyaHHe —

BCE BENUyuHb!, NepefaBaembie M3 OCHOBHOTC anroputMa BC BCPOMOraTenh-
Hulif, BOSIXHbI COOTBETCTBEHHO CoBNagath No Tuny. ConocTaBNAKTCH OHU NO
ROpAAKY CRepoBaHuA, 470 oTpaxeHo Ha JIOC cTpenouxamu.

Btopoe oyeBughoe 3amesaHue -
2firopuT™M, BCNOMOraTeNbHblA B GEHOM CRy4ae, MOXET 6biTb, B CBCIO O4€PELb,
OCHOBHbIM MO OTHOWEHMK K [pYroMy anropuTMy, €ciiM BO BpeMR CBOEW
paboTbl 04 06paiiaeTcA K Hemy. 3ToT APYroi anropuTm Gyger o OTHOLIEHWUIo
K NepBOMy BCTIOMONat lbHbIM.

TpeTve OYeBMAHOE 3ameyaxue —

Ha JIOC N°8 crpenoukon ¢ Hapnucbie BO3BPAT u PEIYSIbTAT rogyepkHyT
TOT (raKT, 4To BO3BpalleHue pesyfbtaTa paboTel BCNOMOraTeNbHOro anro-
puTMa NPOUCXOAKT BCErAa B Bbi3bIBAOLLMA, T.6. OCHOBHOW ANA HEro, anropuTm
K KOMaHfe, CneayLen 3a KOMaHA0% BbiI30Ba.

NOACHEHMA K JIOC W° 9

Ha JTOC N°9 npepcTaBneHbi cBEAEHUA 0 BCIOMOraTefbHblX anroputmMax
B WKONLHOM afropuTMHYECKOM A3blke W A3bike Nackanb. ONOpHbIA crrHan B -
Bufe wrnpuua NOJYEpPKUBAET, 4yTO BCNOMOraTebHblA anropuTM npepHasHayeH
ANA MHOropasoBOro BLINONHEHWA ogHux ¥ Tex ke gedcteui (YKOJS) Hag
pa3HbiMu COBOKYMHOCTAMM BXOAHbIX flaHHbiX M, COOTBETCTBEHHO, C Pa3HbiMK
3HayeHUAMM NOAYYaEMbIX Pe3yNbTaToB.

lipn OGOPMJIEHWUWN BCnOMoOratenbHblx anropuTMOB B POAM MCXOAHBIX
AaHHbIX U pe3ynbTaToB BbicTynawnT ®OPMAJIbHLIE napametpui: MEACECTPA,
wnePuL, NEKAPCTBO, NALUMEHT — nepemeHHble, HE UMEOWUE 3HAYEHUHA B
namaty 3BM. Ha BpemAa BbINDAHEHWA BCNOMOrarelbHOFO aNrOpuTMa OHU
3amenaoTcA PAKTUYECKMUM napameTpamu (aprymeHTamu): ZINA, SHPRIC1,
SHPRIC2, B12, CACL 2, VOVA, OLEG (Ux 3HauEHUAMMU whn agpecamu). Takum
06pa3oM, OCYLECTBAAETCA WHOOPMAUUOHHAA CBR3b MEXAYy OTAebHbIMU
anroputmamm, PaboTtan co BCNOMOraTeNbHbIMU anropuTMamu, Hy)XXHO NOMHUTL
06 onpepenexHbix Npasunax: GopmanbHbie U (haKTUYEeCKME NapameTpbl A0MKHbI
coBnapaTb No KONMYECTBY, NOPAAKY CNEROBAHMA U TUNY.

B anroputMuyeckux AsbIKaX MCNCAb3yeTcA 2 Buaa BCMNOMOraTesfibHbix
anropuTMOoB:

OYHKUMK- B CuTyauumu, Korpa pesyibTaTtom paboTbl anroputma
ABARETCA OQHO 3HaueHue (UBeToK);
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NPOUEAYPbl~ B cuTyaumn, Korpa pesyisTaToM paboTsi anroputMma
ABNAGTCA NOGOE 4YMCHIO 3HAyeHuid (6ykeT),
YKasaHHbie pasnuymA BnekyT 3a co6oi u pasnuyue B OCPMIAEHMU U HCTONb-
30BaHUK 3ITUX anNropuTMOB, 4TO NpeacTasneHo Ha N10C.

AnA Toro, yToGbl BCNOMOraTENLHLIA ANrOPUTM  BBINOMHUACA, HYXHO
ocyuecTsutb ero Bbi30B, ykasaB npu 3ToM dakTuyeckue napamerpel, Hap
KOTopbiMiu SyayT BoinonHeHt pedicTeuA, Ha JIOC noAcHeHo, kak aTo jenaetca
ANA Pa3HbIX BUAOB BCMOMOraTeNIbHbIX anropuTMOB — NPOUEAYP U (yHKUMI.
W, HakoHew, Ha JTOC npueegeHa o6lian CTPYKTypa NpOrpammel, COAEPaLLed
ogopmMneHue (onucaHne) BCMOMOraTeNbHbIX AaNrOPUTMOB W MX  BbI30B,

BOMPOCHI K f10C N° 9

1. 3ayeM HEO6X0AMMO OGOPMAATL aNrOPUTM B BUZE Npoueayp uau
byHKUMA ?

2.4to Takoe ®OPMAJIbHBIE napameTtpsi ?

3. Y7o Takoe GAKTUYECKUME napameTpbl {aprymeHtsi) ?

4, YKa¥ute, B yem pasHuua obpauieHuA K npouesypaM ¥ (YHKUMAM,

5. Kakumu fonxHbl 6biTb COOTHOWEHUR MEXAY GOpPMaNbHbIMKU U (paKTu-
yeckumu napameTpamu ?

6. Ogopmute B Buge Npouelypbl W B Buae (yHKUMM anropuTm onpege-
neHnAHan6onbulero o6LLero semMTens asyx Yucen.

7. Hanuwute nporpaMMy, B KOTOpO# HawWbONbwMiA O6WMKA aenuTens
HEeCKOMbKUX Nap UefblX 4YUCen BbIYUCARETCR Kak -nyTemM O6paweHuA K npo-
ueaype, TaK u NyTem o6paweHua K GyHKuuu,

NOACHEHNA K NOC N° 10

C nomougbio JIOC N° 10 moxHO pasofpats WAEK NPOCTEAINMX METOR0B
COPTMPOBKM NOCNEAOBATENbHOCTEN 3HAYEHWH. [aHHbie, nopnexawme ynopa-
AOHEHUIO, JO/KHBI XPAHUTBCH B NaMATY B BUAe maccuBos, Ecin 370 Maccus
3anucel, TO YNOPAROYEHME BEAETCH 10 HEKOTOpPOMY KioyeBomy nomo. Ha
JNIDC pa3smepbi reoMeTPUYeCcKUx GUryp GOOTBETCTBYICT BENHUMHAM 31EMEHTOB
maccusBa. [OrOBOPUMCA, 4TO yflopAjoyeHue BepercA No BO3RACTaHuio, OT
MeHbWwero K 6onbliemy.

Metog BCTaBoOK. (lpeancnoxurt, YTO HECKOENILKO “IEPBbIX 3EMEHTOB
M&CCHBA YXE YIOpAROUEtbl (iepatie 3 TpeyrosishuKa) Hadgem MecCTo afA
4-r0 3neMeHTa B 3TOW 4&CTa NOCh2A0BaT2fisHocTh. OyesuaHo, OH ACHXEH
BCT&TL NOCNE TCro anemeH a, KOToobidl MekuWwe @iy pasel omy. MNonyvaetcs,
YyTQ 4aCTb NOCNENOBATENLHOCTH O HaWheHHOro mMecTa A0 4-ro 3nemeHTa
ROMKHA CABMHYTHCA ha 1 No3uuM© Bnpaso. [TOACc6HbIE CPABHEHMA N GABUIN
HYXXHO BLINIONHATE gNA BCEX IHRMEHTOB naccuBa. OMNOpHLIA cUrHan B Buge
ROPOXHOro 3Haka “fpoyne onAcHOCTH” HENOMMUHEET O TOM, uYTO NPU NOUCKE
MEecTa ANA HEeKOTOPOro 3NEeMeHTa 8 ynopAR0YEHHOW YactTW nccrefoBaTellb-
HOCTW MMEEeTCA BO3MOXHOCTDL BbiXOAa 3a NeByw rpaHuuy Maccusa, Mszbexartb
3TOW ONACHOCTA MOXHO NMBO BSEAA AONSAHKTENbHY NPOBEpPKY Homepa
3MEMEHTa (H> 0}, "uB0 yanuHMe MacCUB 3a CHeT (HMKTMBHOIC KyNesoro
INeMEHTa ¢ HoMepom 0, NoMewan 8 Here 3apaNee 3HaseHus aHailkanpyemoro
3)iemMeHTa. Takod noaxoa Ha3biBABTCA MeTopom "6apbepa”, od fiogpobHO
paccmartpusasTca 8 3ajaye "Komnowotep anA Bunsama lerpana”, Mo ana
Apyroro cnocoa CopTUPOBKK,
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MeTop BbiGopa. lpeanonaraeTcA, 4To 4acTb NOCNEROBATENLHOCTH YXe
ynopagoyeHa. Kakol anemeHT pofkeH BCTaTb Ha chepaywouee MecTo?
B ocraBueiicA HeynopAZOYEHHOW NOCNEA0BaTENbHOCTH  OTHICKMBAETCA
MHHUManbHBIA 3NEMEHT, U OH MEHAETCA MeCcTaMu C NEPBbIM 3NEMEHTOM
HeynopAAOYEHHON 4acTW. Takne AeiCTBUR BLINONHAITCA HAA BCEMM NleMeH-
Tamu NocnenoBaTeNbHOCTU,

Metog o6meHa ("nyseipbka”). lycTb nocnepoBaTebHOCTL paccMaTpu-
saeTcA ¢ KoHua. MocmeaHuiA u NpeanocnesHuin anemeHTbl CpPaBHUBATCA ApYr
C APYrom 4 B cilyyae Heo6xogumMoCTH (nocnepHwit < npegnociiegHero)
MEHAITCA MecTamu. 3aTeM CPaBHUBAIOTCA NPeANOCReaHUA U CTCALLMA Nepes
HAM 3NEeMEHTLI, ECIM HYXHO, OHN TOXE MEHAKTCA mecTamu. M Takoe cpas-
HEHMe ABYyX COCeaHUX 3NemeHTOB MOBTOPAETCA A0 Hayana nochejosaTefnb-
HocTu. B peaynbTaTte camblil ManeHbKkuid anemMeHT nepemMecTuTcAa ("Bcnabiser”)
Ha nepsoe MecTo, B fallbHeHWuX CPaBHEHUAX OH yXe He GyAeT y4yacTBOBaTh.

OnopHbi curHan "3x, pas...” roBOPUT O TOM, 4TO ANA YNOPARJOYEHMA
nocnegosatefbHOCTER NPOCTEAWMMU METOAAMU HEOBXOAMMO MHOroxpaTHoe
CpaBHEHWEe Mx 3NeMEeHTOB ApYr C ApYrom. OBbIYHO UENU MOXKHO AOCTUYL C
NOMOLWbI0O ABYX BOXEHHbIX UWKAOB, T.e. ANA NocnepoBaTeNbHOCTU M3 N
3NEMEHTOB HYXXHO BbINONHUTD n’opnp,xa N * N cpasHeHu#.

3AJAHMA K NIOC N°10

1. Paspa6oTaTb anroput™M COPTMPOBKM BCTaBKamu, MCNOAL3yR METOL
nowarosoi aetanusauuu (JIOC N°7). YyecTb, 4TO B 3TOW COPTMPOBKE MOXHO
BbIIENUTL 2 HE3aBMCMMbBIX 3Tana — MNOUCK MEeCTa M CABMr yacTu nocneposa-
TeNbHOCTH. -

2. PaspaboTaTb anroputmM COPTMPOBKM ELIGOPOM B ABYX BapuaHTax:
a) oTbickWBaA MaKCUManbHbIA 3N1eMEHT; 6) OTbICKWBaA MUHUMASbHbIA 3IeMEHT.

3. Pa3zpaboTaTb anroputm COPTUPOBKM "My3blpbKOM” B ABYX BapuaHTax:
a) "nyssipek” Bennbleaer; 6) “Nysbipek” TOHET.

4. Moauduuuposatb NOAyyeHHbIE anropuTMbl ANA  YNOPAAOYEHUA MO
y6biBaHuio.

6. CocTaBuTb Nporpammy, ynopAago4MBaloLLylo CNUCOK YY4EHUKOB Bawero
Knacca.
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Tot manyewnca, uro Tebe TaM He X8aTeeT KHue.
Ho eedv deno He @ TOM, urObbl KHUZ OBLA0 MHO20,
@ 8 TOM, uro6 OHU OblLIu XOpowue: OT UTEHbA C
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COJEPXAHUE

3BeaeHue

ApupmeTura gns manbiued
Xur-napag

ABTOCTOAHKA

Otrapaii cnoso . .

Myxu, crnoHbl u uucna
KpoccHambep .

Tapabapexas rpamorta

KoranbloTep ana Bunbama Jlerpana .
Cnoptnoto

ManeHbkar 3anuMcHaa KHMXKa

PacnucaHnue ypokos
MpunoxeHue. PaboTa ¢ NUCTaMK ONOPHLIX CUrHANOB

Nutepatypa

w )

14
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28
35
44
54
60
70
77
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