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Bsenenue
A3bik ghopmupyem nawt cnocoo
MblULIeHUs: U onpedeisiem mo,

0 YemM Mbl MOHCEM MbICTIUMDb.

b.JI Bopd

Mpb1  kuBEM BO BpeMs OypHOTO pa3BUTHS BBICOKMX TEXHOJOTHMH U
KOMIIBIOTEPHOU OTpaciu B LeaoM. KaxIblil A€HDb MOSBISIIOTCS HOBBIE YCTPOMCTBA U
npuOOphl, MpHU3BaHHBIE OOJETYUTh JKU3Hb YEJIOBEKA, aBTOMATU3UPOBATh, CTOJIb
YTOMHTEIBHBIE JUISL  JIFOACH, MOHOTOHHBIE MHOIOKPaTHO  MOBTOPSIOIIUECS
nerucTBUA. .. KOMIBIOTEPHI MOSABISAIOTCS B KAKJIOM JOME M MPOYHO BXOAST B KU3Hb
mroaet. OHM MHOTOKPATHO YHPOILAIOT padoTy, IpOoLEecc OOLIEHUS MEXAY JIIOJbMU U
IIPOCTO  SIBJISIFOTCS  PA3BJIEKATENBHBIMM LEHTPAaMH BCero naoMa. B Tskénon
IPOMBIIIUIEHHOCTH HUCIOJIB3YIOTCSL CIIELMAlIbHbIE POOOThI - MNOMOUIHUKUA. OHH
BBIMIOJHAIOT 3a JIIOJEH OMacHylo U TpylnoéMkyio pabory. Heouenum Bkian
KOMITBIOTEPHBIX TEXHOJIOTHH B 00JIETYEHUE KU3HU JTHOJICH !

Ho kakumMu Obl TEHHAIbHBIMA HEOBUITM WHXEHEPHl M KOHCTPYKTOPHI,
co3/aBllIie poOOTa WM WHHOBALIMOHHBIA MMKPOIPOLECCOP, MX YCTPOMCTBA HeE
«OXUBYT» 0€3 mporpaMMmHoro odecriedyeHusi! Benb IMEHHO OT mPOrpamMMbl 3aBUCUT
0e30u00YHOCTh, MPOAYKTUBHOCTh, Ja U paboTta ycrpoiictBa B ueiaoM. Hap
CO3/JaHUEM HOBOI0, 00JIE€ COBEPIIECHHOIO0 MPOTPAMMHOTO OOEeCleueHHs: padoTaroT
IPOTrPAMMHUCTBI.

Ho kakoii ObI clI0HOM HE ObliIa TporpamMma, BCE PaBHO B HEM HAWAYT MECTO
0a30BbIe AITOPUTMHUECKUE KOHCTPYKIIMU TaKUe€ KaK: BBOJ — BBIBOJI, pa3HOOOpa3HbIE
pacuéTsl U mpeoOpa3oBaHus, 3aUCh U YTEHHE HH(DOPMAIUH U T.J.

Lenu moeit paGoThI:

e 3yunts ocobenHoctu sa3bika nporpammupoBanus TURBO PASCAL
e [IpoBecTu Ki1accU(UKALNIO OCHOBHBIX aJITOPUTMUYECKUX KOHCTPYKIIUN
e Hamwmcate mnporpammbl Ha si3bike nporpammupoBanusi TURBO

PASCAL, peanu3yromine OCHOBHbIE AITOPUTMUYECKHE KOHCTPYKLIUH
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I'nasa 1. A3pik nporpammupoBanust TURBO PASCAL
1.1. OO0mme naHHBIE.

Ha 3ape pa3Butusi 3JIEKTPOHHON BBIYMCIUTENBLHON TEXHUKUA MPOTPAMMBbI
COCTaBISUIMCh B MAIIMHHBIX KOJaX, YTO MPEIBSABISIIO 0COObIe TpeOOBaHUS K
KBaIM(UKAIIMM TPOTPAaMMHUCTOB M OOYCIAaBIMBAIO TPYJHOCTH B HANUCAHUHU U
BOCIIPUSITUU YK€ TOTOBBIX mporpamm. [losiBieHHe alropuTMHYECKUX SI3BIKOB
IPOrpaMMUPOBAHMS TMOCTENEHHO CHSJIO OpEeoJI TAaWHCTBEHHOCTH C Ipolecca
IIPOrPAMMUPOBAHMS U CIENAN0 €ro JOCTYIIHBIM U IOHATHBIM JUJIS INMPOKOro Kpyra
noJsib30BaTesie. bonpmioe  pacnpocTpaHEHHE IONYYWIM Takue SA3BbIKH, Kak
FORTRAN, Algol-60, PL/1, Basic.

[To mepe pa3BUTHS BBIYUCIUTEIBLHON TEXHUKH HEOOXOAUMOCTh B PUBIICYEHUN
K MPOLECCY HaNMCaHUs MpOorpaMM HIMPOKOro Kpyra CHEUUaIMCTOB MHOTpedoBaa
pa3paboTarh S3bIK «IA OOy4YeHHs MPOTPAMMUPOBAHUIO KaK CHCTEMAaTHYECKOU
ouciMiuiiHey. B kadectBe  Takoro  s3plka  mpogdeccopom  DenepanabHOro
TexHoJiornueckoro uHctutyta B L{topuxe H.Buprom Obu1 npennoxen s3bik Pascal,
KOTOPBIN co3naBaincsa B 1968-1971 ronax.

Pa3BuTHE M COBEpIIEHCTBOBAHUE fA3bIKA MPUBEJIO K MOsIBIEHUIO B 1979 rony
€ro CTaHJIaPTHOW BEPCHH, a TaKKe OOJBIIOr0 KOJIMYECTBA AUAIEKTOB U MPUKIIATHBIX
OnOIMOTEK.

CyllleCTBEHHBIM BKJIQJT B PAaCHpOCTPAHEHUE fA3bIKA CPEAU CaMOTO IIHPOKO
Kpyra Tmojib3oBaTeneii oOecrmeumsia kommanus Borland International, koTopas
pacmipuiia cTaHaapT si3pika Pascal m cHaOauia ero MOIIHBIM KOMITHJISITOPOM,
(dakTHUeCKH CO3/1aB HOBYIO BEpPCHUIO s3bIKa, MoJyunBIIero HazBanue Turbo Pascal. B
1985r. Dra KomMmaHusg MOpPEAsioKUIa CBOIO BEPCHUIO S3bIKA JUISI MEPCOHAIBHBIX
koMibtoTepoB (Bepcusi Turbo Pascal 3.0). Pazpaborannas mozxe Bepcusi Turbo
Pascal 4.0 xapakTepHa TeM, YTO B HEW SI3bIK MPOrPaMMHPOBaHUS ObLI COEIMHEH C
TEKCTOBBIM PENAKTOPOM. B nanpHeleM s3bIK COBEPUIEHCTBOBAJICS B COOTBETCTBHH

C Tpe6OBaHI/I${ TCKYIIECTO MOMCHTA U TCHACHIHUAMU PAa3BUTHUA ITPOTPaAMMHUPOBAHHA.
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B Hacrosimee Bpems s3bik mporpammupoBanus Turbo Pascal 7.0 ocraércs
OJHMM W3 Hamboiee pacHpOCTPaHCHHBIX SI3BIKOB, OOBENWHsS B cebe OOoJbIIue
BO3MOYKHOCTH H yI00CTBO MHTEpdeiica momb3oBarens. Ero oCHOBHbIE KOHCTPYKIIHH

BKJIIOUMIIM B ce0s Takue s3bIkH, Kak Object Pascal u Delphi.

1.2. Hcropus TURBO PASCAL.

Turbo Pascal - aTo cpena pa3paboTku 11 si3bIKa porpammupoBanus [lackas.
Ucnonp3yemserii B Turbo Pascal mmanmexkt OGasupoBancs Ha Oonee pannem UCSD
Pascal, momyuyuBieM pacnpocTpaHeHHe, B TMEpPBYIO oOuepelb, Ha KOMIIbIOTEpax
cepuu Apple I1.

Koraa B 1983 rony nosiBunace nepsas Bepcust Turbo Pascal, Takoii Tun cpensl
pa3paboTKu ObLJT OTHOCUTEIHLHO HOBBIM. Bo BpeMst 1e0r0Ta Ha aMepUKaHCKOM PBIHKE,
Turbo Pascal mponmaBancs mo mene B 49,99$. IloMuMO TpHBIEKATEILHOW IICHBI,
BCTpPOCHHBI KoMmwisitop Ilackams Takke OB OYEHb BBICOKOTO KAdeCTBa.
[IpucraBka «Turbo» HaMekana Kak Ha CKOPOCTb KOMIWISIIMH, TaK U Ha CKOPOCTb
MPOU3BOJIUMOTO UM HcHoJIHIeMOro kKoaa. Turbo Pascal cozmaBan MammHHBIN KOJT 32
OJIMH TIPOX0JI, O€3 I1ara KOMIOHOBKH.

Jlist Toro BpemMeHH 5TO Obula moTpscaromias cpeia paspadorku. Ona ObLia
IpocTa M WHTYWTUBHO TIOHATHA, C XOPOIIO OPraHM30BaHHBIM MeHI0. B Oonee
MO3JTHUX BEPCUSX TMOSBUJIACH BO3MOXHOCTH OBICTPO TIOJYYUTh OIpEACIICHUE
KITIOYEBOTO CIIOBA SI3bIKA, MPOCTO MOCTaBUB KypcOp Ha KIIIOUEBOE CIIOBO M HAXKaB
KiaBuily crpaBku. CrOpaBouyHblE CTaThbd YacTO BKIIOYAIM MPUMEPHl  KOja,
UCHOJB3YIOIIET0  JaHHOE KJIIOYEBOE CJIOBO. JTO  TO3BOJSIO  HEONBITHBIM
nporpaMmmucTam u3y4ath [lackanp maxke 6€3 MOMOIIM KHHT, UCIIONIb3Ys JIUIIb CPEIy
pa3paboTku. B mocTaBKy BXOIWIO OOJBIIOE KOJIMYECTBO HCXOJHBIX TEKCTOB
JEMOHCTPAIIMOHHBIX U MPUKJIAAHBIX IporpaMM. B ux gucie ObutH Jaxe IaxMarhl.

Cpena mo3BoJisiyia JIETKO BCTpamBaTh B Kojx Ha [lackaie BCTaBKHM Ha SI3BIKE
accemOuiepa. Ilomp3oBaTenb MMeEN BO3MOXKHOCTh MPOXOJUTH MpOrpamMMmy Iar 3a
miaroM; IMpu Mepexoje Ha acceMOJepHbId OJOK 3TO Takxke padotano. B moboi

MOMCHT IIOJB30BaTcCiib MOT I[O6aBI/ITB IMNEPEMCHHYO HWJIK PErucTp B y,[[O6HO
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pacrojoXeHHOe OKHO [Js HaOmojaeHuss 3a HuMmu. llpu mocTpouHoil oOTiagke
nporpamMmMm, HUCHONB3yIOMUX rpaduueckue pexumel IBM  PC, mnpoucxonusno
KOPPEKTHOE TMEPEKII0YeHHE MeXAy TrpaduiyeckKuM peXUMOM MpPOrpaMMbl U
TEKCTOBBIM PEXXUMOM Cpebl Pa3pabOTKHU.

[loMmuMo Bcero 3TOro, HMEIOCh CpPEICTBO MpoduiupoBanud. Kuauru,
BKItOu€HHBIe B TocTtaBKy Borland Pascal, naBanmm peranmpHOe omucaHue s3bIKa
accemOzepa Intel BI1oTe 10 yka3aHMs KOJIMYECTBA TAKTOBBIX LIMKJIOB, HEOOXOIUMBIX
JUIS. BBITIOMHEHHS] KaXXJI0M WHCTpyKuud. B obmem u 1menoMm, cuctema gaBania
IIPEBOCXOJHBIE BO3MOXKHOCTM Ul  ONTUMHU3ALMM  KOJAQ; II0Jb30BATEII0 HE
TpeOOBaIOCH MOJIB30BATHCA YEM-THO0 KpoMe Cpelibl pa3paboTku. Beé Obuio caenaHo
TaK WJCAJbHO, 4YTO JaXKE€ IIKOJBbHUK MOT O3THM IIOJIB30BAaThCSA. OTH KadecTBa
no3Bosuiu Bepeun [lackasst ot Borland crate ctanmaprom si3bika Iackains de facto.

C mnauama 1990-x Pascal wucnonm3yercss B yHHBEpCUTETaX I HW3yUCHHS
(byHIaMEHTAIBHBIX KOHIEMIUH NPOrpaMMHUPOBAHUS.

B teuenue Heckonbkux sietT Borland ynydman He TOJIbKO cpeny pa3pabOTKH,
HO ¥ s13bIK. B Bepcuu 5.5 B Hero ObuIM BBEJEHBI MEPEIOBbIE BO3MOXHOCTH OOBEKTHO-
OpUEHTHUPOBAHHOTO TMporpaMmMupoBanus. llocmenHeit BBIMYIIIEHHOW Bepcuel ObLia

Bepcus 7.

1.3. Jrtansl pa3Butus Turbo Pascal.

. Turbo Pascal 1.0, 1983 rox. Komnmmupyer HemocpelCTBEHHO B MaIIMHHBIN
koz. Tpebyer 32 kunobaiita onepatuBHOM naMatu. Ctout Menbine 50 101apoB.
NMeer  WHTErpUpOBAHHBIM  KOMITWJISTOP/PEAKTOP,  BBICOKYKD  CKOPOCTh
KoMy, [lo3BosiseT pasmeniaTh JUHAMHYECKUE JaHHbIE B «Kydevheap) —
JTUHAMUAYECKON 00JIaCTH TaMSITH.

. Turbo Pascal 2.0, 1984 rox. YeenuyeH pasmep co3aaBacMoOi MpOrpaMmbl —
MO3BOJIIET MCIOJIB30BaTh 10 64 KWUI00aUT mjis Koda, CTeKa U JaHHBIX. Bepcus
st DOS nmonnepkuBaeT apuMeTUUECKHUA COTPOIIECCOP U IBOUYHO-IECATUUHYIO

apu(pMeTUKy.


http://ru.wikipedia.org/wiki/1984_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/DOS

Turbo Pascal 3.0,1985 ron. [Ilommepkka TpaguuecKuX pPEKUMOB.
CneunanbHble noamporpaMmbl  GopmupoBanus uzobpaxenuit s IBM  PC
COBMECTUMBIX KOMITBIOTEPOB. IHCTpyMEHTAIbHBIC TTAKETHI.

Turbo Pascal 4.0, 1987 rox. PasgenbHas koMmuisiuss MoAyjei. Pasmep
MPOTrpPaMMbl OTPAHUYEH TOJIBKO OOBEMOM OTIEPATUBHOW MAMSITH. YTIpaBisieMasi C
MOMOIIIFI0 MEHIO HWHTETPHpPOBaHHAs cpena pa3paboTku. WHTemnekTyanpHas
KOMIIOHOBKA MOJYJICH. ABTOHOMHBI KOMIIWJISTOP KOMAaHIHOW  CTpPOKH.
KOHTeKCTHO-9yBCTBUTEIbHAS CUCTEMA TIOMOIITH.

Turbo Pascal 5.0, 1988 roxa. Berpoennbiit oTimagunk. OTACHBHBIN OTIaI4HK.
OMmymsiiust  apudmerndeckoro — comporieccopa.  [lommepkka  rpadudyeckux
npaiiepoB BGI (Borland Graphics Interface).

Turbo Pascal 5.5, 1989 roJl. O0ObEKTHO-OPUCHTUPOBAHHOE
porpaMMHupoBaHre. BO3MOKHOCTh KOIMPOBAHUS B IMPOTpamMMy MPHMEPOB W3
CIPAaBOYHOW CHCTEMBI. OJCKTPOHHBIM y4eOHWK Ha mucke. Turbo Profiler —
PO UIUPOBIIHUK, TO3BOJISIIONTUI ONTUMHU3UPOBATH KOJI TPOTPAMMBI.

Turbo Pascal 6.0,1990 rox. buGmmoreka Turbo Vision. Hosas IDE,
nepenucaHHas ¢ ucrnoyib3oBaHueM Turbo Vision, mojjepkuBaroiias MbIllb U
peIaKTUpPOBAaHUE HECKOJbKMX (aljIoB OJHOBPEMEHHO B pa3HbIX OKHaX.
Berpoennslit accembiiep BASM no3Bossitoninii B UCXOJHOM TEKCTE MPOTPaMMBbI
nenaTh acceMOJiepHble BCTaBKH. PalOoraronmuii B 3alIUIIEHHOM PEKUME
KOMITHJIITOP KOMAaHTHON CTPOKH.

Borland Pascal 7.0, 1992 rox. Bemymien Borland Pascal 7.0, Bxirodaromuii B
cebs Oonee neméBniii 1 MeHee MotHbIN Turbo Pascal 7.0 koTopsiil mocTaBsuICs
Takke otaenbHo. BP 7.0 mo3Bonsn co3maBaTh NpoOrpaMMbl MOJ PEAIbHBIM U
samuIméHHbA  16-6utHbI peskuM DOS 1 Windows. Brelna BBenmeHa mojiepikka
OTKPBITBIX MAacCHUBOB. OTKPBITBI MCXOIHBIE TEKCTHI CHUCTEMHBIX OHMOJIUMOTEK U

(GyHKUMI BpEMEHH BBITTOJTHEHHUS.


http://ru.wikipedia.org/wiki/1985_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/IBM_PC-%D1%81%D0%BE%D0%B2%D0%BC%D0%B5%D1%81%D1%82%D0%B8%D0%BC%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/IBM_PC-%D1%81%D0%BE%D0%B2%D0%BC%D0%B5%D1%81%D1%82%D0%B8%D0%BC%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/1987_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/1988_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/1989_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/w/index.php?title=Turbo_Profiler&action=edit&redlink=1
http://ru.wikipedia.org/wiki/1990_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/1992_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/DOS

I'maBa 2. AJIropuT™MsblI.
2.1. OOmue 1aHHBIE.

[losiBneHnEe aJropuTMOB CBA3BIBAIOT C 3apOXkKICHHEM MaTeMaTHkKu. boiee
1000 ner nHazanm (B 825 roay) ydeHwll u3 ropoja Xopesma AoOaymia (wim AOy
Hxadap) Myxammen O6eH Myca anb-Xope3Mu coO3[ajdl KHUTY MO MaTeMaTHKe, B
KOTOpPOM OmHcall CHOCOOBbI  BBINOJHEHUS apU(METUYECKHX JCUCTBUU  Haj
MHOTO3Ha4YHbIMU yuciamMu. CaMO CJIOBO «aJITOPUTM» BO3HHMKJIO B EBpore mocie
NEPEBO/IA HA JIAThIHb KHHUTM 3TOr0 CPEIHEa3MaTCKOro0 MAaTeMAaTHKa, B KOTOPOW €ro
UMS [TUCATIOCH KaK « AJITOPUTMI.

B crapoil TpakTOBKE aJITOPUTM — 3TO TOYHBIH HAOOP MHCTPYKIIUIA,
OMKCBHIBAIOIINX TOCIEI0BATENBHOCTh JEHCTBUNM HUCHOJHUTENS JJis JOCTHUKEHUS
pe3ysibTara pelieHusl  3aj]ayu 3a  KoHeyHoe Bpemsa. Ilo Mepe  pa3Butus
napajyieIbHOCTU B padOTE KOMIIBIOTEPOB CIIOBO «IIOCIEAOBATEIBHOCTEY) CTAIA
3aMEHATh OoJiee OOLIMM CIIOBOM «IOPSAOK». DTO CBSI3aHO C TEM, YTO KaKHe-TO
JEHUCTBUS aITOPUTMa JIOJDKHBI OBITh BBITIOJIHEHBI TOJIBKO JPYT 3a JAPYTrOM, HO KaKue-
TO MOT'YT OBITh U HE3aBUCUMBIMHU.

Panee wacto mucanu «anropudmy», cedyac Takoe HaMMCAaHUE HCIOIb3YETCs
peaxo.

YacTo B KauyecTBE WCIOJHMUTENS BBICTYNAET HEKOTOPBIA MEXaHU3M
(KOMIIBIOTEp, TOKApHBIM CTaHOK, IIBEWHAs MalllMHA), HO TOHSITHE aJrfOpUTMa
HE00s13aTEIbHO OTHOCUTCS K KOMIIBIOTEPHBIM IMpOTrpaMMaM, TaK, HalpuMep, YETKO
OMMCAHHBIA PELENT MPUTOTOBJICHHS OJI0Ja TAKXKE SBISICTCS aJTOPUTMOM, B TaKOM
CJIy4ae UCIIOJHUTEIIEM SIBIISIETCS YETIOBEK.

Enunoro onpeseneHus MOHATUS «aITOPUTM) HET.

1)«AATOPUTM — 3TO KOHEYHBIA HA0Op TMpaBW, KOTOPHIA OMpenemseT
MOCJIEIOBATEIBHOCTh OINEpaluid JJisi pelieHus] KOHKPETHOI0 MHOMKECTBa 3ajad U
o0nafaeT MAThbIO BAKHBIMU YEepTaMU: KOHEUHOCTh, ONpPEAENEHHOCTh, BBOJ, BBIBOJ,

s dpextuBHOCTHY. (1. D. KHYT)
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2)«ANropuT™M — 3TO BCAKAsI CUCTEMA BBIYMCIICHUH, BBIIIOJIHAEMBIX 10 CTPOTO
ONpeneNEHHbIM MpaBUiIaM, KOTOpas MOCe Kakoro-imbo Yucia IIaroB 3aBeIOMO
IPUBOJUT K PELICHUIO MTOCTaBIEHHOM 3aaaum». (A. Kommoropos)

3)«AJTrOpUTM — 3TO MOCIEAOBATEIBHOCTh JEHCTBUH, JIMOO NMpUBOAALIAS K
PELICHUIO 33J1a4H, TMOO MOSCHAIOMIAS, [I0YEMY 3TO PEUIEHUE TIOTYUYUTh HEB35.

4)«ANTOPUTM —  CTPOro  JIETEPMUHUPOBAHHAs  MOCIJIEAOBATEIbHOCTh
NEHCTBUM, ONUCHIBaIOIIas Mpolecc mnpeoOpa3oBaHUsl OOBEKTa W3 HAYaJbHOTO
COCTOSIHHSI B KOHEYHOE, 3alMCaHHas C TIOMOIIbIO TOHATHBIX HUCIIOJHUTEII0 KOMaHI.
(Hukomait ImutpueBuu VYrpunoBud, yueOHuk «WHpopmaTtuka u wuHPOpM.
TEXHOJIOTUN)

5)  «Anroput™M —  3TO  TOYHOE  TPEANHUCAHHWE,  ONPEACIIAIoNIee
BBIUMCIIUTENBHBIM TpolLecC, UAYIIMA OT BapbUPYEMbIX HCXOJHBIX JaHHBIX K
HCKOMOMY pe3ynbTaTy». (A. MapkoB)

[ToMrMO 3THX TOSHEHUH TEPMUHA «AITOPUTM» CYIIECTBYET MHOYXECTBO
IPYTUX, UMEIOIIHUX CBOU OCOOCHHOCTH U JJOTIOJTHEHUS.

Oco0yr0 posib BBIMOJHSAIOT NPUKIAIHBIE AITOPUTMBI, ITPEAHA3HAYEHHBIE IS
pellieHusl ONpeNeJeHHbIX NPUKIATHBIX 3a/1ady. AJTOPUTM CUUTAETCsS MPaBUIbHBIM,
eclii OH OTBe4YaeT TpeOoBaHUAM 3adaud (Hampumep, Ja€r  (U3HYECKU
paBAONOAOOHBIN Pe3ysbTar). AIropuT™ (IIporpaMma) COAEPKUT OLIMOKHU, €CIU AJIs
HEKOTOPBIX MCXOJHBIX JTaHHBIX OH JIaeT HENpaBUJIbHBIE PE3ylbTaThl, COOMU, OTKA3bl
WIM HE JAaeT HUKAKUX pe3yibTaToB BooOmie. IlocnenHuid Te3uc HUCHOJIb3yeTCs
B OJIUMIIMAAX MO aJrOPUTMHUYECKOMY MPOrpPaMMUPOBAHUIO, YTOOBI OLIEHUTH
COCTaBJICHHbIEC YYACTHUKAMU MPOTPaAMMBI.

Baxxnyro posib UTparoT peKypCHBHBIC aITOPUTMBI (AJITOPUTMBI, BHI3BIBAIOIINE
camu cebs 70 Tex Top, TOoKa He OyIeT MOCTUTHYTO HEKOTOPOE YCJIOBHE
BO3BpallleHUs). B mnocneaHee BpeMsi aKTHUBHO pa3padaThIBAIOTCS MapajliebHbIe
ITOPUTMBI, TpPEAHA3HAUYCHHBIC IS BBIYUCIUTEIBHBIX MAIIWH, CIOCOOHBIX
BBITNIOJIHATH HECKOJIBKO OIEpaluii 0THOBPEMEHHO.

AJTOPUTM — 3TO TOYHO ONpeneN€HHAs WHCTPYKIUSA, MOCIEI0BATEIBHO

IMPHUMCHSA KOTOPYHO K HCXOAHBIM JTdHHBIM, MOKHO ITIOJIYUUTDb PCHICHHUC 3a/1da4U. I[J'IH


http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2,_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87_(%D0%BC%D0%BB%D0%B0%D0%B4%D1%88%D0%B8%D0%B9)
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Ka)KJ0r0 aJropuTMa €CTh HEKOTOPOE MHOXKECTBO OOBEKTOB, IOMYCTUMBIX B KAUECTBE
UCXOJHBIX JaHHBIX. Hampumep, B anropuTMe JeNeHUs BEUICCTBEHHBIX YHCEI
JIEIIUMOE MOXKET OBITH JTI0OBIM, a IETUTEIh HE MOKET OBITh PABEH HYIIIO.

AJNTOPUTM CITY’KHUT, KaK IIPaBUIIO, JIJIsl pEIICHUs] He OJJHOM KOHKPETHOM 3a/1auu, a
HEKOTOPOro Kiacca 3anady. Tak, aqrOpuTM CIOXKEHHUs MPUMEHHM K JII000H mape
HaTypaJbHbIX 4uceld. B 3TOM BbIpakaeTcsi €ro CBOWCTBO MacCOBOCTH, TO €CTh
BO3MOKHOCTH MPUMEHSITh MHOTOKPATHO OJIMH U TOT K€ aJTOPUTM JJIs JI000H 3a1auu
OJIHOTO KJIacca.

st pa3pabOTKM aNTOPUTMOB U TPOTPAMM HCIIOJIB3YETCS alrOPUTMHU3ALNT —
MPOIIECC CUCTEMATUYECKOTO COCTABJIEHUS aITOPUTMOB JJISI PELICHHS TOCTABICHHBIX
MPUKIAJAHBIX 3a/1a4. AJTOPUTMU3ALMS CYUTAETCS 00S3aTENbHBIM 3TallOM B MPOLIECCE
pa3paboTKu TporpaMMm M perieHu 3agad Ha OBM. VMmenHo 11 mpuKIaaHbBIX
QITOPUTMOB U MPOrpaMM MPUHLUMUIHAIBHO BaXHbl  JETEPMUHUPOBAHHOCT,
pPE3yNbTATUBHOCTh M MAacCOBOCTh, @& TaKKE NPABWIBHOCTH PE3YJIbTATOB PEIICHUS
MTOCTABJICHHBIX 33/1a4.

AJTOPUTM MOXET OBITh 3aMKCcaH CIOBaAaMU U U300paxeéH cxeMatnyecku. OOBIYHO
cHavyasa (Ha YpOBHE WJEH) aJTOPUTM ONUCHIBAETCS CJOBaMHU, HO TIO Mepe
NpUOIMKEHUST K peain3aliuu OH obperaeT BcE Oojnee (GopMaibHbIE OYEPTAHUS U
(GbOopMYyJIUPOBKY Ha SI3bIKE, MOHSATHOM HCHOJHUTENIO (HAmpuMep, MAIIUHHBIA KOT).
Hampumep, s omnucaHuss anropuTtMa MNPUMEHSIOTCS OJIOK-cxeMbl.  Jlpyrum
BApDUAHTOM  OIMCAHMUS, HE 3aBUCUMBIM  OT S3bIKa MPOrpaMMUPOBAHMS,
SBJISIETCS IICEBIOKO/I.

XOTsl B OMpEAeNICHUH airoputMa TpeOyeTcsl JIMITbh KOHEYHOCTh YHCIia IIaros,
TpeOyeMbIX Jisi JOCTHXKEHUS pe3yJbTaTa, Ha MPaKTUKE BBINIOJHEHUE JAXe XOTs Obl
MUJUTHApJA IIaroB SBJISETCS CIUIIKOM MEIJIEHHBIM. Takke OOBIYHO €CTh IpyTrue
orpaHu4eHus (Ha pazMep IporpaMmbl, Ha ONMyCTUMbIE NeWCTBUS). B cBs3u ¢ 3TUM
BBOJAT TaKUE TMOHATHS KakK CIIOKHOCTh alropuTMa (BpeMEHHas, 1O pasMepy
MPOTrPaMMbl, BBIYUCIUTEIbHAS U JIP.).

Jimsg  Kaxkmou  3amayM MOXET  CYIIECTBOBaTb  MHOXKECTBO  aJTOPUTMOB,

MPUBOISININX K 1eH. Y BennueHne 3QPEeKTUBHOCTH aJTOPUTMOB COCTABIISIET OJIHY U3
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3amay coBpeMeHHoi napopmatuku. B 50-x rr. XX Beka mosBUIACH JTaXe OTACIIbHAS

eé 06H3CTB—6LICTpI>IC AJITOPHUTMEI. B YaCTHOCTH, B U3BECTHOM BCEM C ACTCTBA

3amaue 00 YMHOXXEHHMU JECATUYHBIX 4YHUCEN OOHAPYXHICA Pl aJTOPUTMOB,

IMMO3BOJIAIOIMNX CYIICCTBCHHO YCKOPHUTD HAXOXKICHUC ITPOU3BCIACHU .

2.2.  Buabl 4 CBOICTBA aJITOPUTMOB.
Buabl aaroputmoB | KiaouyeBblie ¢J10Ba CrpykTrypa
JIMHEeNHBIN- HET CNEQOBAHME
¥
OIIMCAaHUE IEHCTBHIA, R T—
¥
KOTOpBIC PR
BBIIOJIHSFOTCS v
OJTHOKPATHO B
3aJIaHHOM TIOPSIJIKE.
Pa3BeTBIMIOIIMNCA- | €CIIH....TO.. . NHAYE, BETBNEHUE
aJICOPUTM, B | ipy (B 3HAYCHHUH €CJIH...)... Ha s, HIET
KOTOPOM B - -
NEWCTEME NEWCTEMEZ
3aBUCHUMOCTH OT I T I
yCJIOBUS
BBINOJIHIETCST  JTMOO
olHa, MO0 npyras
[MOCJIE0BATEILHOCTD
JICUCTBU.
[uknuueckuit OT...J0...; KR
--pas; YCNOEME
MoKa. . .;
N CTERE T
eciu (B 3HAUCHUH TIOKA. . .) e
nedcTEME 2
L
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KomOunupoBaHHbIN | €CIH....TO...HHAYE,

1pu (B 3HAUCHUH €CIIH...)...;

OT...JI0...;

..pas; 4

TOKa. . .;

eciu (B 3HAUCHUH TIOKA...);

U T.J.

HZEIHELI,) 11

JIJIs TIpaBMIIBHOTO M IPOJYKTUBHOTO BBITOJIHCHHUS, QJITOPUTM JIOJDKEH OBIThH
TIOCTPOEH € YYETOM CIICIYIOIINX OCOOCHHOCTEH:

1) mmckpetHocTh (0T Jat. diSCretus — pasaeneHHbINH, NPEPBIBUCTBIA) — 3TO

pazOueHue alropuT™Ma Ha psiji OTACJIbHBIX 3aKOHYEHHBIX IEUCTBUM (II1aroB);

2) DeTepMUHHUPOBAHHOCTH (OT JaT. determinate — omnpeseeHHOCTh, TOYHOCTh) -

T000€ JICUCTBHE aJITOPUTMA JTOJHKHO OBITh CTPOTO M HEJABYCMBICIICHHO OTPE/IEIICHO
B KaXIOM cCiy4ae (HampuMep, €CIM K OCTAHOBKE MOJIXOISAT aBTOOYCHI pa3HbIX
MapIIpyToB, TO B aITOPUTME JIOJDKEH OBITh yKa3aH KOHKPETHBI HOMEp MapiipyTa -
5. Kpome Toro, He00X0AMMO yKa3aTh TOYHOE KOJIMYECTBO OCTAHOBOK, KOTOPOE HAJIO0
poeXaTh, — CKaXeM, TPH);

3) KOHEYHOCTb - KaXKJI0€ JICUCTBHE B OTJCIBHOCTH U aJITOPUTM B IICJIOM JOJIKHBI
UMETh BO3MOYKHOCTh 3aBEpIICHUS. AJITOPUTM JOJKEH MMETh Mpejell, TO €CTh ObITh
KOHCYHBIM;

4) MaccoBOCTb - OJWH W TOT € aJrOPUTM MOXKHO HCIIOJIb30BaTh C Pa3HbIMH
UCXOIHBIMU JTAHHBIMH,

Hampumep: airoput™ mpuroToBieHus Jiroboro 6yrepopoa.

1. Otpe3arb TOMTHK XJieOa.
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2. Hama3satp ero maciom.
3. OTpe3arb KyCOK JIF0O0Tr0 APYroro MUILEBOTo NpoayKTa (Kojdachl, Chipa, MsCca).
4. Hanmo>xuth OTpe3aHHbII KyCOK Ha JIOMOTb XJe0a.

5) PE3VIALTATUBHOCTD - B AJITOPUTMC HC JOJIZKHO OBITH OHII/I6OK;

ANTOpPUTM MOXKET OBITh 3aMHUCaH Pa3IUYHBIMHU CIIOCOOAMU: HA €CTECTBEHHOM
A3bIK€ B BHUJE ONUCAaHUS; B BHUAEC TpaduuecKux OJOK-CXEM; Ha CHEIUaILHOM
ANTOPUTMUYECKOM SI3bIKE 3aITMCh aJITOPUTMOB Ha POJIHOM SI3BIKE JIOCTYITHA U YJI00HA.
[IpuMepoB Takux 3amuceil MHOKECTBO, XOTSI Obl KHUIa KYJIMHAPHBIX PEIENTOB €CTh
HE YTO HHOE, KaKk COOpPHHUK aJIrOpMTMOB, HAIMCAaHHBIX HAa POJHOM S3BIKE.
Cyl1eCTBEHHBIM HEJIOCTATKOM TaKOM 3alMCH SBJISETCS HEAOCTATOYHAS HATJISIHOCTD,
YTO OCOOEHHO CKa3bIBAETCS, KOT/ia ajJrOpUTM MMEET MHOro BeTBieHUU. [loatomy,
JUISL HArJBSIAHOCTH MCIIOJIB3YIOT CIICIMaIbHbBIE OJIOK-CXEMBI.

DJ1eMEHTHI OJIOK-CXEMBI U UX OIIMCAHUS:

D

HayaJio Wi KoHell. BHyTpu (Urypbl NUIIyT «Ha4aI0» WiH

«KOHCI» COOTBCTCTBCHHO,

MPSAMOYTOJIbHUKOM o0o3HavaeTcs onepauus.

Hampumep, npucBanBanue. BuyTpu 610Kka nuinyT onepauu,

KOTOPBIC BBINIOJHAIOTCA HA JAHHOM IIArc aJlrOPpUTMOM;

: pomMOOM o00o03HayaeTcss omneparop BeTBiIeHHS. BHyTpu pomOa

MUITYTCA poBepsiemMbie yenoBus. Hanpumep, "a < by;

BBI30B MOJNporpaMmbl. BHyTpu OjioKa MUIIYT MMs BbI3bIBAEMOM

MOJIIPOTPAMMBI U TIEpEAaBaEMbI€ €1 MapaMETPhI;

/ // napajuiesiorpaMm 0003Ha4yaeT ornepaliy BBOJ1a-BbIBOJIa TAHHBIX;

IUKJI C U3BECTHBIM YUCIIOM UTepaluii. BHyTpr 0OBIYHO yKa3bIBAIOT

<>

CUCTYHUK IUKJIa, HAYaJIbHOC, KOHCYHOC 3HAYCHHNC N IIal' TUKJIA.
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I'maBa 3. Tunossble ajaropurmsbl s3pika nporpammupoBanusi TUBO PASCAL.

3.1. HukiblL
OcHoBa ajaropurma (ecJjiv eCTh) TekcT nporpamMmbl
OObIYHBIH MK begin
for... for n:=1to 10 do
writeln (sqr(n));
end.
LMK ¢ mpeaycaoBHEM while Abs(a)>epsilon do begin
while yesoBue do... sum:=sum-+a;
a:=-a/2;
end;
IMKJI C IOCTYCJI0BHEM repeat
repeat ... untill ycioBue; a:=a+l,;
untill a<100;
Iuka ¢ mapaMeTpom fori:=2 tondiv 2 do

for mapamerp:=... to ... do ...; writeln (n);



3.2. MaccusBsbl.

CayuaiiHoe 3anoJIHeHHe MacCHBa
randomize;

fori:=1to ... do
ali]:=random(...);

BBIBOII MHOI'OMEPHOI'o MaccuBa
for i:=1 to ... do begin
for j:=1to... do
write (@[i,j]," *);
writeln;
end;

var a: array [1..10] of integer;
I:integer;

begin

randomize;

for i:=1to 10 do

a[i]:= random(100);

end.

a: array [1..n, 1..m] of integer;
1,j: integer;
begin
randomize;
fori:=1tondo
for j;:=1tomdo
a[i,j]:=random(q);
for i:=1 to n do begin
for j:=1tomdo
write (a[i,j],' ;
writeln;
end,



CODTHDOBKa METOJA0M «IIY3BIPbKA»

for i:=1ton-1do
for j:=n downto i+1 do
if a[j]<alj-1] then begin
b:=a[j];
afj]:=a[j-1];
a[j-1]:=b
end;

Ilonck MAX 3j1eMeHTa MacCUBa
Imax:=1;
max:=a[1];
fori:=2ton do
iIf max<a[i] then begin
max:=ali];
Imax:=i;
end;

IloucK OTPULIATEIBLHOIO 3JIEMEHTA

BI)IBOI[ MAaTpPHUILbI MHOI'OMEPHOI'O

MAacCHBA HA JKPaH
for i:=1 to ... do begin
for j:==1to... do
write (a[i,j]," ");

var

a:array [1..n] of integer;

I,b,j:integer;

begin

fori:=1ton-1do

for j:=n downto i+1 do
if a[j]<a[j-1] then begin

b:=a[j];
aljl:=alj-1];
a[j-1]:=b;
end;

var
a: array [1..n] of integer;
max: integer;
Imax: integer;
I: integer;
begin
Imax:=1;
max:=a[1];
fori:=2tondo
If max<a[i] then begin
max:=a[i];
Imax:=i;
end,

a: array [1..n] of integer;
I, fl: integer;
begin
fl.=0;
fori:=1tondo
if a[i]<0 then
fl:=i;
if f1>0 then

a: array [1..n, 1..m] of integer;
1,J: integer;
begin
for i:=1 to n do begin
for j:=1to mdo
write (a[i,j]," );
writeln;
end;
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IHoucKk KOJMYEeCcTBA YETHBLIX DJIEMEHTOB Var

s:=0; a: array [1..n] of integer;
fori:=1to...do I: integer;
if a[i] mod 2 =0 then s: integer; {kol-vo elementov}
S:=S+1; begin
s:=0;

fori:=1tondo
if a[i] mod 2 = 0 then

S:=s+1,
writeln (KomuuecTBo 4ETHBIX
9JIEMEHTOB=',S);
end.

3.3. Crpokn.



SIBasiercsa Jn CTPOKa HaJII/IHIIIJOMOM?
f:=true;
i:=1;
while f and (i<=length(s) div 2) do begin
if s[i] <> s[length(s)-i+1] then
f:=false;
1:=i+1;
end;

Pa3noxkenue cTpoka Ha yuciaa

18

var
s:string;
I:integer;
f:boolean;
begin
readin (s);
I:=length(s);
while i>=1 do begin
if s[i]=""
then delete (s,i,1)
else s[i]:=UpCase(s[i]);
:=i-1;
end,;
f:=true;
1:=1;
while f and (i<=length(s) div 2) do begin
if s[i] <> g[length(s)-i+1] then
f.=false;
I:=i+1;
end;

s,s_L,s r,s_Str,sl: string;
k,p :integer;
I: longint;
r: real;
begin
readln (s);
while s[1]=""do
delete(s,1,1);
while s[Length(s)]=""do
delete(s,Length(s),1);
while Pos(* ',5)<>0 do
delete(s,Pos(’' ',s),1);
s L:=""s R:=""s Stri=""
while s<>" do begin
k:=Pos(' ',s);
if k=0 then k:=Length(s)+1,
s1:=Copy(s,1,k-1);
Val(s1,1,p);
if p=0thens l:=s L+s1+"’
else begin
Val (s1,r,p);
if p=0thens_R:=s R+sl+"’



3aMeHaCHOBlBCTp0Ke

Len:=Length(a);

Position:=Pos(a,b);

while Position<>0 do begin
delete(b,n,h);
insert(c,b,n);
Position:=Pos(a,b);
end;

3.4. Pabora ¢ 3xpaHOM.

YupasJieHue Kypcopom

case c of
#72: if WhereX<>0 then
GotoXY (WhereX,WhereY-1);
#75: if WhereX<>1 then
GotoXY (WhereX-1,WhereY);
#77: if WhereX<>80 then
GotoXY (WhereX+1,WhereY);
#80: if WhereY<>25 then
GotoXY (WhereX,WhereY+1);
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else s_Str:=s_Str+sl+'";
end,
delete(s,1,k);
end,
Dec(s_I[0]);
Dec(s_Str[0]);
Writeln;
Writeln('Lienbie uncna: ',s_L);
Writeln('IeticTBuTeIbHBIC
'S I);
Writeln('Crnosa: ',s_Str);
end.

Dec(s_r[0]);

qucia:

str, word1, word2: string;

len, position: byte;

begin

write ('‘Beeaute cioBo-obpaseir: ');
readln (wordl);

write (‘BBeaute c10BO 3aMEHUTEND . ');
readln (word2);

write (‘BBeauTe HCXOMHYIO CTPOKY: );
readln (str);

Len:=Length(Wordl);

Position:=Pos(Word1,Str);

while Position<>0 do begin
delete(Str,Position,Len);
insert(Word2,Str,Position);
Position:=Pos(Word1,Str);
end;

writeln (Str);

end.

uses Crt;

var

c.char;

n:integer;

begin

ClrScr;

c:=ReadKey;
repeat
if c=#0 then begin
c.=ReadKey;



20

end; case c of

#72: if WhereX<>0 then
GotoXY (WhereX,WhereY-1);
#75: iIf WhereX<>1 then
GotoXY (WhereX-1,WhereY);
#77: if WhereX<>80 then
GotoXY (WhereX+1,WhereY);
#80: if WhereY<>25 then
GotoXY (WhereX,WhereY+1);

end,;
end,;
c:=ReadKey;
until c=#27; {moka ne Ha:xkat ESC}
end.
JIBUraromuicsi TeKCT uses Crt;
for i:=1 to 24 do begin var
DelLine; s:string[80];
Delay (60000); I:integer;
end; begin
for i:=1 to 24 do begin ClrScr;
InsLine; Writeln('‘Beeaute Tekct');
Delay (60000); Read (s);
end; ClrScr;
GotoXY ((80-Length(s)) div 2-1, 25);
write (3);

GotoXY (1, 1);
while not KeyPressed do begin
for i:=1 to 24 do begin
DelLine;
Delay (60000);
end;
for i:=1 to 24 do begin
InsLine;
Delay (60000);
end;
end;
end.



3.4. daiiabl.
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BoiBom Ha 3kpan  comep:xkumoro fil : text;

TEKCTOBOIO (paiia
while no Eof (a) do begin
readin (a, b);

writeln (b);

Co3nanne u konupoBanue ¢paiia

a)co3IaHue HOBOrO (aiiia
var i:integer
begin
assign (a, ‘xxx.txt’);
rewrite (a);

for i:=1 to 3 do begin

readln (c);

writeln (a, ¢);

end;

close (a);
end;

0)xonupoBanue ¢GailjioB
begin
assign (a, ‘xxx.txt’)
reset (a);
assign (b, ‘yyy.txt’);
rewrite (b);
while not Eof (a) do begin
readln (a, ¢);
writeln (b, ¢);
end;
close (a);
close (b);
end;

str : string;
begin
assign (fil, ‘work.txt’);
reset (fil);
while no Eof (fil) do begin
readln (fil, Str);
writeln (str);
end;
close (fil);
end.
fil_1, fil 2: text;
str: string;
{mporienypa coznanusi HOBoro (aiina}
procedure New _file;
var i:integer
begin
assign (fil_1, ‘work.txt’);
rewrite (fil_1);
for i:=1 to 3 do begin
readin (Str);
writeln (fil_1, str);
end;
close (fil_1);
end;
{mporuienypa xonupoBaHus (aiina}
procedure Copy_File;
begin
assign (Fil 1, ‘work.txt”)
reset (fil_1);
assign (fil_2, ‘user.txt’);
rewrite (fil_2);
while not Eof (fil_1) do begin
readin (Fil_1, str);
writeln (Fil_2, str);
end;
close (fil_1);
close (fil_2);
end;
begin
new_file;
copy_file;
end.
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3anuce  MaTpuubl  BemiecTBeHHbIX Const

yuces 5x4 B TEKCTOBbIN (aii M=5; n=4; {pazmep maTpursi}
For i:=1 to m do begin var
For j:=1 to n do begin fil:= text;
A:=random(100); A: real;
Write (x, a:5:3, ¢ ¢); S: char;
End; l, J: integer;
Writeln (x); Begin
End; Assign (fil, ‘matrix.txt’);
Rewrite (fil);
Randomize;

For i:=1 to m do begin
For j:=1 to n do begin
A:=random(100);
Write (fil, a:5:3, © );

End;

Writeln (fil);

End;

Close (fil);

end.

Yrenune maTpuusl ¢ ¢pailjia u BLIBOA Ha Var

IKpaH fil:= text;
While not Eof (xxx) do begin a: real;
While not eoln(xxx) do begin S: char;
Read (xxx, a); begin
Write (a:5:3); assign (fil, ‘matrix.txt’);
Read (xxX, S); reset (fil);
Write (s); While not Eof (fil) do begin
End; While not eoln(fil) do begin
Writeln; Read (fil, a);
ReadlIn (xxx); Write (a:5:3);
End; Read (fil, s);
Write (S);
End,;
Writeln;
Readln (fil);
End;
Close (fil);
Close (fil);

end.



3.5. Mopayas Graph.
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3anosiHeHMe PKpaHa pasHouBeTHbIMHM Uses graph, crt;

TOYKaMHU.

Randomize;

Repeat;

color:= random(15);

PutPixel (random(100), Random (100),
Clolor);

Delay (xxx);

PucoBanue JUHUH B IUKJIE

randomize;

repeat

SetColor (random(15));

line (random(200),
random(200),random(200),
random(200));

delay (10);

var
gd, gm: integer;
color: byte;
begin
gd:= Detect;
InitGraph (gd, gm, °’);
If GraphResult <> grOK then
Halt(1);
Randomize;
Repeat;
color:= random(15);
PutPixel (random(100), Random (100),
Clolor);
Delay (10);
Untill key pressed;
CloseGraph
end.

uses Graph, crt;

var

gd, gm: integer;

color: byte;

begin

gd:= detect;

InitGraph (gd, gm, ©*);

if GraphResult <> grOK then
halt(1);

randomize;

repeat

SetColor (random(15));

line

random(200),random(200),

random(200));

delay (10);

until keypressed;

readln;

CloseGraph

end.

(random(200),
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PucoBanmue pasHouBeTHBIX USes Graph, crt;
KOHLUECHTPUYECKHX OKPYKHOCTEH var
randomize; gd, gm, r: integer;
for r:=1to 10 do begin color: byte;
SetColor(random(16)); begin
Circle(320,240,r*5); gd:= detest;
end; InitGraph (gd, gm, °’);
If GraphResult <> grOK then
halt(1);
randomize;
for r:=1to 10 do begin
SetColor(random(16));
Circle(320,240,r*5);
end,
CloseGraph;

end.
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3akJIroueHue

N300peTeHne s3blka MNPOrpaMMHMpPOBAaHUs IO3BOJIAJIO HaM OOLIaThCA C
MAaIIMHOM, MOHUMaTh €€ (ecau KOHeYHO BaMm 3HakoM HUCHOJb3yeMbIH S3bIK), Kak
NOHMMAET aMEpHUKaHEl] HEMHOI'O 3HAKOMBIH C PYCCKHUM SI3bIKOM JIPEBHIOIO a30yKy
Kuprmnmunsl. Eciiin Ml 00paTiM BHUMaHHUE Ha TEMIIbI POCTa M Pa3BUTHS HOBEHIIMX
TEXHOJOTMM B 00JACTHM NPOrpaMMHUpPOBAHHUSA, TO MOYKHO HPEANOJOXKUTh, YTO B
OnmmKkaiiiiem OyaylieM, YeJIoBeuecKre Mo3HaHus B 3Tol chepe, MOMOTYT MPOU3BECTH
Ha CBET S3BIKH, yMEIOIINE MPUHUMATh, 00pabaThiBaTh U MepeaaBaTh UH(GOpPMALIUU B
BUJIC MBICIHM, CJOBa, 3ByKa WM »ecTa. Tak M XO4YeTcs Ha3BaThb O3TO JETHUIIE
KOMITBIOTEPU3UPOBAHHOTO OYAYIIEro: «S3bIKH MPOTrpaMMHUpPOBaHUs "BbIcOYailliero"
YPOBHSI».

Pasmpilisis Hag 3THM, XOYETCS BEPUTh B IMPOTPECC HAYKHM U TEXHUKH, B
BBICOKO - KOMIIBIOTEPU3UPOBAHHOE OyayIlee YeJOBEYECTBA, KAaK €IUHCTBEHHOIO
CyLIECTBA HAa IUIAHETE, IYyCTb W HE HCIOJIB3YIOLIEr0 OJHH, ONPEACICHHBIN
Pa3roBOPHBII SA3BIK, HO CHOCOOHOTO Tak OBICTPO MPOIPECCUPOBATh U PAa3BUBATH CBOM
UHTEIJIEKT, YTO U MepPeXoaa OT MHOTOS3bIKOBOM CUCTEMBI K BCEOOLIEMY TOHUMaHUIO
JIOJITO JKIATh HE MPUJIETCH.

B cBoelt romoBoii paboTe s coOpall caMmble BaKHBIE M HHTEPECHBIC
aNrOPUTMUYECKUE KOHCTPYKIMU sA3bika mnporpammupoBanuss TURBO PASCAL,
KOTOPbIE MOTJIM OBl IOMOYb APYTUM YUYEHUKAM B U3YUEHUU UH(DOPMATHKHU B LIEJIOM U
POrpaMMHUPOBAHMS B YaCTHOCTH.

Kpowme aToro B Moeii rofoBoii paboTe coaepKUTCs camast BakHasi HH(opManus
OTHOCHUTENBHO sA3bika mporpammupoBanuss TURBO PASCAL wu anroputmos,

KOTOpas A0J’KHA TIOMOYb YHAIIUMCA B IOHUMAaHHUU CYTH ITPOTPpaMMHUPOBAHHA.

Eouncmeennwiti cnocobd uzyuamov HOBbIU A3bIK NPOCPAMMUPOBAHUS — NUCAMb HA HEM
npocpammai.

bpaiisn Kepuuran
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