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MeToaunyeckme ykaszaHusa ans ody4vyarowmxcsa Nno 0CBOEHUIO ANCLUNIINHbI
Mpuctynas K M3ydeHuo yy4ebHOM AUCUMNNWHBI, Npexae Bcero obyyarowmecs OOSTKHbI
O3HaKOMUTbCA C y4ebHOM nporpaMmmMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT paboyen
nporpaMmmbl pa3mMeLLéH Ha canTte b BIY.
3HaHMe OCHOBHbLIX MOMOXEHWI, OTPAKEHHbLIX B paboyern nporpammMme ANCUMMNINHBI, NOMOXET
oby4aloLmnmMcsa opueHTMPOBAaTLCS B M3y4aeMOM Kypce, 0CO3HaBaTb MECTO M POSb N3y4aeMom
ANCUMNIWHBI B NOAroToBKe Oyayllero negarora, CTpOUTb CBOKO paboTy B COOTBETCTBUU C
TpeboBaHUAMM, 3aN0XKEHHLIMU B MpOrpamMme.
OCHOBHbIMM  OpMaMM  KOHTaKTHOM paboTbl MO  AUCUMNNUHE  SABMSKOTCA  NeKkuuwu,
npakTnyeckne n nabopaTopHble 3aHATUA, MNOCeLleHMe KOTOopbiIX 0b6dA3aTenibHO Ans BCeX
CTYAEHTOB (KpOME CTYAEHTOB, 00yYaloLNXCS N0 UHAMBUAYANbHOMY MaHy).
B xo4e NeKUMOHHbIX 3aHATUIN credyeT He TOMbKO ChnyllaThb U3naraeMbli MmaTepuan u KpaTko
€ero KOHCNeKTMpoBaTb, HO OYEeHb BaXKHO y4acTBOBaTb B aHanm3e NpMMeEpOoB, npeanaraeMbix
npenogaBaTtenem, B pacCMOTPEHMM U pelleHnn npobrnemMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxgeHne. HeobxoaumMo KpUTMYECKM OCMbICNMBATL Npeafaraemblii Matepuan, 3agaBaTtb
BOMPOCHI KaK YTOYHAIOLWEro Xapakrtepa, MoMorawlime YsCHUTb OTAENbHblE U3naraemble
MOMNOXEHNsA, Tak W BOMNPOCbI MNPOAYKTMBHONO TWMA, HanpaBfieHHble Ha paclnpeHne u
yrnybneHune cBegeHuMn No U3yyaeMom TemMe, Ha BblSIBNIEHWME HEeOOCTAaTOYHO OCBELLEHHbIX
BOMpPOCOB, crnabblXx MecT B apryMeHTaumm v T.n.
He cneagyeT OOCNOBHO 3anucbiBaTh NIEKUMIO, Ny4dlle NOonbiTaTbCA MNOHATb JIOTMKY U3NOXEHUS
N BblOeNUTb Haumbonee BaXHble MNONOXEHUS INEeKUMM B BMAE OMOPHOro KOHCMEKTa.
PekomeHayeTca wucnonb3oBaTh pasnuyHble ¢OpMbl BblAeneHna Hauboree CrnoXHoro,
HOBOro, HEMOHATHOrO Martepuana, KoTopbiin TpebyeT 4ONONHUTENbHON NPOPaboTKN: MOXHO
NOMETUTb €ro 3HakoM Bonpoca (Unu 3anucaTtb Ha Monsgx caM BOMpPOC), LBETOM, pasMepom
OykB U T.N. — 3TO NOMOXET ObICTPO HaWTU MaTepwuan, Bbi3BaBLUMIA TPYAHOCTU, U B KOHLE
nekuumn (Mnu cpasy e, NOMYTHO) 3agaTb BONPOC npenojasBaTtenio (He cneayeT OCTaBnsATb
HENoOHATbIN MaTepman 6e3 aononHUTENbHOM npopaboTku, ©6e3 Hero wHorga ObiBaeT
HEBO3MOXHO MOHATb nocneaywlwmne Tembl). MaTepuan yxe 3HaAKOMbIA WKW MOHATHLIN
Hy)XOaeTCsl B MEHbLUen paetanu3aunnm — 3TO MNOMOXET CIKOHOMUTb YCWUIMSi BO BpeEMS
KOHCNEeKTUPOBaHUS.
Ha npaktnyeckn 3aHATUAX PEKOMEHAYeTCsl aKTMBHO y4acTBOBaTb B aHanu3e pellaemblX
3agad, obcyxaeHum anroputMa ux pelleHus, Boibope cnocoboB peanusauyuun anroputma Ha
A3blke nporpaMmmupoBaHus. [Mpy BO3HWKHOBEHUWN 3aTPYAHEHUN B pELUEHMM 3a4ad BaXKHO
Cpasy BbIICHUTb BCE HEMOHATHbIE MOMEHTbI, 3a[aB BOMNPOC NpenoaaBaTento.
BonbLioe 3Ha4yeHne Npu n3yyeHnr NporpaMmmMmMpoBaHNSa MMEET CaMOCTOATENbHasA paboTa.
B xope BbinonHeHus nabopaTopHbix paboT pekomMeHOyeTcsi Monb30BaTbCs KOHCMEKTaMu
NeKkunnm u 3anucsaMm C MNpakTUYeckux 3aHaATuin. [pu HeobxoaMmocTWn, 3a CnpaBOYHOM
MHpopmaumnen no A3bIKy NPOrpaMMMpoOBaHMA pekoMeHayeTcs obpallatbCs K BCTPOEHHOM
crnpaBke cpeabl pa3paboTkM UMM K OHManH-cnpaBoYHMKaM. BaHO npu peweHun 3agad
npuaepxmBaTbCsl NpaBui  CTUNEBOro oOdopMreHns koda: I3TO caenaeTt kog 6onee
«4YnTaemMbiM» 1 NOMOXET B €ro aHanmae (1 nomcke owmnbok Nnpn He0H6XO0ANMOCTH).
Mpn nogrotoBke K MPOMEXYTOYHOM aTTectaumm HeobXxoguMO MNOBTOPUTbL MNPONAEHHbIV
mMartepuan B COOTBETCTBUM C Yy4eOHOW nNporpaMmmon, MpUMEPHbLIM MNEPEYHEM BOMPOCOB,
BbIHOCALUMXCS Ha 3a4eT. PekomeHOyeTcsi MCNonb3oBaTb KOHCMEKTbl MEKUMA U UCTOYHUKW,
nepevncrieHHble B CNMCKe nuTepaTtypbl B paboden nporpamMme OUCUUMNIIMHBI, a Takke
pecypcbl ANEKTPOHHO-6MBNMoTEYHbIX cucteM. Heobxoammo obpatnte ocoboe BHUMaHWE Ha
TEMbI Y4EOBHbIX 3aHATUI, MPOMYLLEHHbIX MO pasHbIM NpuYnHaMm. pu HE0BXO0OMMOCTM MOXHO
obpaTnTbCAa 3a KOHCyNbTaunen n MeTogmMyeckom NOMOLLbLIO K NpenogaBaTento.
MnaH NeKUMOoHHbIX 3aHATUN
Tema Ne1. TexHosio2uu co30aHusi NPo2pPaMMHO20 NMPodyKkma. Ar2opummail.

— OcHoBHble aTanbl pelleHns 3agad Ha OBM.

— TloHsaTue anroputma, ero ceonctea. Cnocobbl onnucaHns anropuTMoB.



— [loHaTve 4s3bika nporpamMMMpoBaHUSA. OBOMIOUUA A3bIKOB MPOrpaMMUPOBaHUS, WX
Knaccudukayms.
— [loHaTHMe cuctembl nporpaMmmmpoBaHnA. TexHOMNOrMyeckMn npouecc Cco3gaHus
nporpaMmmbl, KOMNUASALNA NporpamMmbl.
Tema Ne2. OcHoebl si3blka npo2pammupoeaHusi Pascal.
— f3blk nporpammupoBaHus Pascal. CTpykTypa nporpamMmmeil.
— Twvnbl JaHHbIX: nNpocTble U  CTpyKTypHble. CTpykTypa nporpammbl. Onepatop
npuceanBaHus.
— OnepaTopsbl: NPOCTbie, CTPYKTYPUPOBaHHbIE. YCNoBHbINM onepaTop. OnepaTtop BbiGopa.
OpraHunsaums UMKNN4ecKnx CTpykTyp.
— CTpyKkTypupoBaHHbIN TN — MaccumB. CopTupoBKa MaccuBOB. TunoBble 3aJaudw.
Ctpoku. Tun-gann.
Tema Ne3. [IpouyedypHoe npozpaMmMupos8aHue.
— [llognporpamMmbl: OCHOBHbIE NOHATUA, hakTU4eCcKne n oopmarsibHble napameTpbl.
—  @OyHKkuuun. dopmat 3anucu. MNpumepbl UCNOb30BaHUS.
— [lpouenypbl. dopmat 3anucu. Npumepbl NCNOb30BaHUS.
— Pekypcus.
Mcnonb3oBaHne noanporpaMm B peLleHnn MaTeMaTmuyecknx 3agau.
Tema Ne4. ModynbHoe npozpammuposaHue. 'paghuka.
— MogaynbHoe nporpammunpoBanune. CTpykTypa Moaynsi.
MoaknioyeHne mogynen Kk nporpamme. cnonb3oBaHne 6ubnnoTek nognporpaMmm.
— [padmka B Pascal. 'padhmyeckune onepatopebl.
MpocTenwas aHnmauus.
Tema No5. [JuHamu4eckue cmpykmypbl OaHHbIX.
— [loHATHe ANHaAMUYECKUX CTPYKTYP OaHHbIX.
— Ykasatenu. ObbsasneHue. MNognporpaMmmbl 4 paboTbl ¢ yKkasaTensmu.
— JIMHENHbIN 0QHOCBA3HBINA CNNCOK: NPOCMOTP, AobaBneHne, yaaneHne aneMeHTOB.
— Crtek. Ouyepeab. buHapHble gepeBbA.
— Wcnonb3oBaHne AMHaMUYECKUX CTPYKTYP OaHHbIX NPU pelleHun 3agad: npoBepka
NpaBUbHOCTM PacCTaHOBKN CKOBOK, MepeBos BblpaXeHWsi B NOCTGUKCHYIO hopmy.
Tema N26. O6BeKmHO-OpueHMuUpPOB8aHHOE NMpozpaMmMuposaHue.
— OB6bEeKTHO-OpNEHTUPOBAHHAsA napagurma nporpaMmMmupoBaHus. Ob6beKThl,
nonumopduam n HacnegosaHme. O6bEKTHO-OPUEHTMPOBAHHOE NMPOEKTUPOBAHME.
— BwuayanbHble cpeabl nporpammupoBaHus. KOHCTpyuMpoBaHWe nporpamM Ha OCHOBE
nepapxmm o6bekToB. CoobueHns. ObpaboTka UCKNIOYNTESbHBIX CUTYaLIUNA.
MeTtoaunyeckmne matepuanbi no teme «OCHOBbI fi3blka NporpammMmupoBaHna Pascal»
Mackanb (aHrn. Pascal) — 43blk nporpammuMpoBaHust O6LWeEero HasHadeHus, oAuH U3
Hanbonee u3BECTHbIX SA3bIKOB MPOrpamMmMupoBaHus, ABnseTca 6ason ana psga  opyrux
A3blkoB. B HacToswee Bpemsi uvcnonb3yeTcd MnaBHbIM - obpa3oM ansa  obydeHus
NpOrpaMmMmnpoOBaHMUIO.
Asbik Mackanb 6b1 co3gaH Huknaycom Buptom B 1968-69 rogax M HasBaH B 4ecTb
BblatoLwerocs opaHLy3ckoro matematumka u unocoda bnesa Mackansa (1623—-1662).
MepBaa Bepcus A3blka Obina onybnumkoBaHa Buptom B 1970 rogy. ABTop 3agymbiBan
Mackanb kak Hebonblon N 3PPEKTUBHBIA A3bIK CO CTPOroM TuUnNu3auven u cpencresamu
CTPYKTYpPHOro (npouenypHoro) nporpaMMupoBaHusi, KOTOPbIA [OSMKeH cnocobcTBoBaTb
«OUCUUNITIMHUPOBAHHOMY»  MPOrpaMMMpPOBaHMIO U MPUBMBaTb  XOPOLWIWA  CTUNb
nporpaMmMmnpoBaHust.
3a BpeMs cyLlecTBOBaHUA A3bika Mackanb y HEro nosiBUNOCb HECKOMNbKO AManeKToB.
Mbl 6yaem paccmaTtpuBaTb OfHY M3 Hambonee nonynsapHbIX peanusauuin ssbika [lackanb:
Typ6o Tllackanb (aHrn. Turbo Pascal) ot dwupmel Borland. Typ6o [lackanb —
NMHTErpupoBaHHas cpefa paspaboTkm u A3blk MporpaMMmnpoBaHns B 3aTon cpeae. lNocneaHss
Bepcus Typbo lNackana (7.1) 6bina BbinyweHa B 1994 rogy u ¢ Tex nop ero paspaboTka u



noagepkka npekpailieHa (B ganbHenwem paspaboTymkm choKyCMpOBanMCb Ha NOAAEPXKKE
«HacnegHukoB» Typbo Mackana — Object Pascal u Delphi).
Cnepyet oTMeTUTb, 4YTO NpW 3TOM Apyrne Auanektbl [lackana npopomxanu pasBuBaTbCA.
Hanpumep, BecbmMa nonynsipHa ofHa 13 cBOBOAHbIX peanusaumin asbika lNMackanbs — Free
Pascal. Free Pascal umeet peanusauum nog pasnuyHble nnatdopmbl, a KpoMe TOro
obecrneunmBaeT pPeXuMMbl COBMECTMMOCTM C APYrMMU PacrnpoCTPaHEHHbIMM Auanekramu
A3blKa.
OcHoenl si3bika [Nackarib
Kak u3BecTHO, onucaHne nboro anropuTMUYECKOro s3blka COAEPXUT onucaHue
MCNoNb3yeMblX B HEM CUMBOJIOB, 3fIEMEHTaPHbLIX KOHCTPYKLUWUIA, BbIPaXXEHUN 1 OnepaTopoB
(3amMeTnM, YTO NepeYvnCneHHbIE ANIEMEHTbI COCTaBMSIOT MePapXUYECKYIO CTPYKTYPY).
Onuwem KpaTko Ha3BaHHbIE aNeMeHTbl AN A3bika Typbo Mackans.
Cumeoribl f3blKka — 3TO OCHOBHble HedenunMmble 3Haku, B TepMUHaX KOTOPbIX MULLYTCS Bce
TEKCTbl Ha A3blKe.
OnucaHve CKMMBOSOB 3akni4vaeTca B MepeyvnucrnieHnn AonyCTUMbIX CUMMBOSOB  A3blka
(angpasum sa3bika). MNMackanb BKAOYaAET crneayoLwmin Habop OCHOBHBIX CUMBOJIOB: NaTUHCKMNE
NPOMUCHbIE N CTpoYHble ByKBbI, NpoGen, 3HaKk NOAYEPKMBaHUSA, LMGPbI, 3HAKN onepauunm,
orpaHunumntTenn (ckobku, Toyka, 3ansTtas u T.n.), cneuudmkatopsl (A, #, $) n cnyxebHble
(3apesepBupoBaHHbIe) cnosa (var, for, if n gp.).
AnemMeHmMapHble  KOHCMPYKUUU — 3TO  MUHUMArlbHble eAuHULbl A3blka, WMelLne
CaMOoCTOATENbHbIN cMbIc. OHM 06pPa3yTCs U3 OCHOBHbIX CUMBOJSIOB A3blKa.
Moa onucaHnem anemMeHTapHbIX KOHCTPYKUMW MOHMMAOT npasuna ux obpasoBaHus U3
CMMBOJIOB f13blka. ONeMeHTapHble KOHCTPYKUMK A3blka [Mackanb Bknto4valT B cebs nmena,
ymncra u CTPOKMW.
Ums (udeHmugbukamop) — 3TO nocnefoBaTenibHOCTb OykB M uMdp, HavMHawowascs
OykBbl, HasblBalOLWAA 3NEeMEHTbl £A3blka — KOHCTaHTbl, METKW, TUMbl, MEepPeMEHHbIE,
npoueaypsbl, PyHKUMK, Mmogynn, o6bekTol. He paspeluaeTca Ucnonb3oBaTb B Ka4yecTBe MMeEH
cnyxebHble crioBa U CTaH4APTHbIE NMEHa.
Hucna obblYHO 3anucbiBalOTCA B AECATUYHON cucTeme cumcneHuns. OHM MoryT ObiTb LieNbIMK
N aencTBuTenbHbIMU. [1eMCTBUTENbHbIE YMCNa 3anucbkiBatoTca NMMBo B hopme ¢ 4eCATUYHON
Toukon, nMbo B dopmMe C «nnaBawwer» TOYKOM (B STOM crydae Ansi OTAEeNeHus
AEeCATUYHOro nopsiaka ncnosnbadyetcsa 6ykea E).
Cmpoka — nocnegoBaTenbHOCTb CUMBOJIOB, 3anMcaHHas Mexay anoctpodamu.
BbipaxeHue B anropuTMUYECKOM $A3blKE COCTOUT W3 3MEMEHTapPHbIX KOHCTPYKUMA W
CMMBOJIOB, OHO 3a43aET NPaBUO BbIYUCIIEHUSA HEKOTOPOrO 3HAYEHUS.
OnucaHue BblpaxeHui — 3TO NpaBuna obpasoBaHMs NIOObLIX BbIPpaXXEHUN, UMEIOLLNX CMbICH
B AAHHOM SA3blKe.
BblpakeHne COCTOMT M3 KOHCTaHT, NEepPeMEeHHbIX, ykasaTenen yHKUUIN, 3HaKoB onepauumn
(apnmeTnyeckmx, nOrMyeckmx, OTHOLUEHWA, YHapHbIX) M CKOBGOK W 3agaeT npasuno
BbIYMCIIEHMA HEKOTOPOro 3HaydeHus. MopsiaoK BblMMCAEHMSI onpegensieTcsa nNpuopuTeToM
cogepxalmxca B HeM onepauum.
Onepamop 3agaéT nosiHoe OnucaHne HEeKOTOPOoro [AencTBud, KoTopoe Heobxogmmo
BbINOSTHUTL. N5 ONMCaHUA CROXHOIO AEUCTBUS MOXET NoTpeboBaTbCa rpynna onepaTopos.
B atom cnyyae onepatopbl 06beanHATCA B cocmasHoul onepamop wnu 6710k (ons 9Toro
NCNonb3yT ornepamopHble CKObKU — napy cnyxebHbix cnos begin n end).
O6beanHeHHas eanHbIM anropMTMOM COBOKYMHOCTb OMMCaHWA M onepaTtopoB obpasyet
rpoepamMmy Ha anropuTMUYECKOM A3bIKE.
Cmpykmypa npoepammbi
Mporpamma Ha a3bike [lackanb COCTOMT U3 3a20s/108Ka, pasddena onucaHul wn pasdena
onepamopos (mena rnpozpamMmmal):
program Name;

{Pazpmen omnmcaHum}
begin

{Tesmo nporpaMMel}



end.
3aronoBoK nNporpammbl COAEPXUT uma nporpammbl (B npumepe Name), 3agaBaemoe
none3oBatenemM. OTMeTMM, 4TO B BONbLUMHCTBE AManekTos [lackans 3aronoBoK NporpaMmebl
aBnseTca Heoba3aTenbHbIM.
Pasgen onucaHusa moxeT BknovaTh B cebs pasgen nogknoyvaemblx Modyrel (uses), pasgen
onucaHua memok (label), pasgen onucaHua murnos (type), pasgen onucaHus KoHcmaHm
(const), pasgen onucaHus fnepeMeHHbIX (var), a Takke OonucaHue Mnofb30BaTENbCKUX
npouedyp v ¢pyHkyud. MNMpn 3TOM oTAeNbHbIE pa3aenbl ONMcaHui MOryT OTCYTCTBOBATb.
Pasgen onepaTtopoB npeacTtaBnsieT cobon cocTaBHOM onepaTtop, KOTOPbIN COAEPXKUT Mexay
cnyxebHbiMn cnoBamu begin 1 end nocnegoBatenbHOCTb onepatopoB. OnepaTopbl
oTAEendAlTCa ApYyr OT Apyra TOYKOW C 3ansToun.
TeKkcT nporpamMmbl 3akaH4YMBaETCH TOYKON.
Kpome onucaHuii 1 onepaTopoB MnporpaMma MOXeT cojepxaTb KOMMeHmapuu —
NPON3BOSIbHbIE MNOCMEeNOBaTENBbHOCTU CMMBOJSIOB, PAaCMOfiIOXEHHbIE Mexay ckobkamu {}.
3ameTMm, 4TO Takke B urypHbix ckobkax B [lackane ykasbiBalOTCA OupeKkmuebl
Komnunsmopa.
Tunbl OaHHbIX
B sasbike [lackanb Tvn sIBHO 3afaeTcs B ONMMCaHUM NepeMeHHOW Unn (yHKUUK, KOTOpoe
npeawecTtByeT ux wucnonb3oBaHuio. [lpyn atom B [lackane Tun [aHHbIX onpegenset
MHOXECTBO 3HAYe€HUN NepeMeHHOWN (U BblpaXeHus, OYHKUUK), a Kaxgas onepaums unm
dyHKUMA TpebyeT apryMeHToB OMKCMPOBAHHOIO TMMa M BblOAET pe3ynbTaT (PMKCUPOBAHHOIO
TMna.
Tun gaHHbIX B A3blke [ackanb onpeaenser:

e BO3MOXHble  3HAYEHMS NnepeMeHHbIX, KOHCTaHT, dyHKLUMA, BblpaXkeHUNn,

npyHaanexawmx K JaHHOMY Tuny;
e  BHYTPEHHIO hOpMy NpeacTaBfieHns AaHHbIX B NaMATU KOMNbIOTEPA;
e onepaumm M YHKUUKW, KOTOPble MOFYT BbINOMHATLCA HaL  BenNUYMHaMu,
npvHaanexXxawmumMm K JaHHOMY Tuny.

B Typ6o Mackane nveeTcs pa3BeTBAEHHAA CTPYKTypa TUNOB AaHHbIX:

If BemtecTBeHHBIE
Tunst — IIpocteie IlopsnkoBele Lensle
JNAHHBIX | |
— CTpyKTypHpOBaHHbIE Maccussl — Jlornueckuit
— VYkazarenu —] 3anucu — CHUMBOJIBHBIN
— Crpoku —| MHuosxecTBa —  Ilepeuncnumslii
— [IpouenypHsie — daiinel — Tun-guana3on
— OOBeKTHBIT

Kpome Toro, B Typ6o [lackane cyuwectByeT BO3MOXHOCTb CO34aHUs MOfb30BaTENbCKNX
TUNOB.
B cnepytowen Tabnuue npeacraeneHbl npoctble Tunbl Typbo MNackans.

Twvn gaHHbIX \ [dvnana3oH 3Ha4yeHun
Llenbie munbi
Integer -32 768..32 767
Byte 0..255
Word 0..65 535




Shortint -128..127
Longint —2 147 483 648..2 147 483 647
BewecmeeHHbie muribi
Real 2.9x107°7.1.7x10°°
Single 1.5x107"..3.4x10°°
Double 5x107°%% 1.7x10°%°
Extended 3.4x107"%%% 1. 1x10"%
Comp —9.2x10'%..9.2x10"®
Jloauyeckuti mun
Boolean | True, False
CumeornbHbIt mun
Char | sce cumeonbl ASCII
Mpumep onncaHnsa NnepeMeHHbIX NPOCTbIX TUMOB:
var
I: Integer;
R: Real;

CTpyKTypuvpOBaHHbIE TUMbl MMEIOT YeTblpe Pa3HOBMAHOCTU: MacCuBbl, MHOXECTBA, 3anncu un
dannbl. T Tunbl nogpobHee pacCMOTPEHbl COOTBETCTBYHLLMX pasgenax. Takke B
OTAENbHbIX pasgenax paccMaTpmBaloTCs BONpPOChl 0 paboTe ¢ ykasaTensiMmu.
K gaHHbIM pasnuyHbiX TMNOB B lMackane MOXHO NPUMEHATb onepauuu NpyBeAeHUs TUMOB.
MpvBegeHne TMMNOB NO3BONSAET paccmaTpuBaTtb OAHY W Ty Xe BENUYMHY  Kak
NpYHaanexallyro pasHbiM TUNam.
3ameTnm, 4YTO [ONs  3agaHUA  HavanbHbIX 3HAYEHUA NepeMeHHbIM  (MHUUManusaumm
nepemeHHblx) B Typbo [lackane cyuecTByeT BO3MOXHOCTb MpuUcBamBaTb HayarnbHble
3Ha4YeHWs1 NEPEMEHHBIM OAHOBPEMEHHO C UX ONMcaHueM. Takoe obbsiBreHne pasmellaeTcd
B pasgene onvcaHns KOHCTaHT:
const

R: Real = 0.4;
OcHosHble onepamopbi Typbo lNackans
CambiM NpoCTbIM OEeNCTBMEM HaL MNEepeMeHHOW SBMSeTCA 3aHeCeHWe B Heé BenvYUHbI
COOTBETCTBYIOLLErO TMNa. OTa onepaunst HasbiBaeTCHa NpMCBanBaHNEM.
Onepamop npuceausaHusi — OLWH M3 CaMbIX MPOCTbIX M Hanbonee 4acTo UCNOMb3yeMblX
onepaTopoB B NOOGOM a3blke nporpammuvpoBaHusi. OH NpedHasHayeH ANs BblYUCIEHMUS
HOBOrO 3HaYeHWss HEKOTOPOW MepeMeHHOW, a Takke ANa onpeaeneHns 3HavyeHus,
BO3BpaLLlaemMoro yHKUnen.
B sa3blke Nackanb onepatop nNpucBavBaHUSA 3anucCbiBaeTCs Kak := (B OTNM4Me OT onepauumu
CpaBHEHNa =), Hanpumep:
I := A + B;
OnepaTop BbLINOMHSETCA criegylowmm 006pasoM: BbIMUCNAETCA 3HAYEeHUEe BbIPaAXEHUS B
npaBoM 4YacTu NpuUCBaMBaHUA; MOCMEe 3TOro MNepeMeHHas, YykasaHHas B JIeBOW 4acTtw,
nony4yaeT BblY4UCIEHHOE 3Ha4YeHue. TN NepemMeHHON U TUN BbIpaXXeHUs OOMKHbI coBnagaTb
KpOMe cny4asi, Korga BblpaXeHMe OTHOCUMTCS K LerioMy Tuny, a nepeMeHHas — K
pencteutensHomy. [lpy  9TOM  NpPOMCXOOMT MpUBEOEHUE 3HAYEHMS BbIPaXEHUd K
AENCTBUTENBHOMY TUMy.
Kpome npucBavBaHus 4acTo WCNOMb3yeMbIMKM W HeobxoaumbiMK Ans noboro A3blka
nporpamMmMmupoBaHns ABNAOTCA onepauun BBoAa M BbIBOAA.
B lNMackane ansa BBoAa v BbiBOAA AaHHbLIX UCMOMb3YKTCA CTaHAapTHble rpouedypbl 8goda U
ebleoda Read (ReadIn) n Write (Writeln).
OcobeHHOCTbIO NpoLueayp BBOAA/BbIBOAA ABNAETCA NEPEMEHHOE YMCMNO NapameTpoB (MOXeT
ObITb NepefaH CNUCOK BBOAA/BbIBOAA 4Yepe3 3ansiTylo, a MOXeT UCMNONb30BaTbCA BbI3OB U
BoBce 6e3 napameTpoB). Kpome TOro, nepebiM napamMeTpoMm B 3TW Npoueaypbl MOXeET ObITb
nepedaHa dannoBasi NepeMeHHasi, cBsa3daHHaa ¢ dannom Ans Beoga/BbiBoga. Ecnum ator



napameTp ONyLleH, NO YMONYaHWIO BbIBOA OCYLLECTBMSETCS Ha 9KpaH, a BBOA AaHHbIX
NPOUCXOAMUT C KnaBumaTypbl.

Bapuantel npouegnyp Readln n Writeln nocne BBoga/BbiBO4a AaHHbIX OCYLLECTBNSAOT
nepexon Ha CreayoLLyro CTPOKY.

lMepemeHHble, 0bpasytoLlme CnMCcoK BBOAA, MOTYT NpUHagnexaTtb K LefioMy, BeLeCTBEHHOMY
NN CUMBOSBHOMY TUMY.

[MepemeHHble, CcOCTaBnALWME CNUCOK BbIBOAA, MOrYT OTHOCUTBCS K  Liefiomy,
AEeNCTBUTENbHOMY, CUMBOIbHOMY, CTPOKOBOMY unn 6ynesckomy Tuny. B kadecTBe anemeHTa
Crnucka BbIBOAA KPOME MMEH MNepeMeHHbIX (KOHCTaHT) MOryT MCMNOofb30BaTbCA Takke
BblPaX>XEHMS U CTPOKM.

3ameTm, 4YTO AONA BENMYUH  AEUCTBUTENBbHOIO TUMAa MOXET OCYLeCTBNATbCA Tak
HasblBaeMbl (popMaTHbIN BbIBOA: 3MeMeHT crnucka BbiBoda MoxeT umeTb Bug A:K:M, rge
A — nepemeHHas unu BblpaxeHne aenctenTenbHoro Tuna, K — wvpuHa nons seiBoga, M —
4Yncno umdp ApobHOM YacT BbIBOANUMOIO 3HAYEHUS.

Mpn opraHMsaumMm BBOOA-BbIBOAA AaHHbLIX XOPOLMM TOHOM CYMTAETCs BbIBO4 Ha 3KpaH
KOMMEHTapUeEB, U3 KOTOPbIX ACEH CMbICI BBOAMMbIX Y BbIBOAUMbIX 3HAYEHUN.

[anee paccMoTpuM Tak Ha3blBaeMble oriepamopb! yrpasieHusi MomoKoM.

O6bI4HO onepaTopbl B NporpaMme BbINOMHAKTCA B TOM MOPSAKE, B KAKOM OHW 3amnucaHsbl.
OpHako CYLLIECTBYIOT cneumanbHble onepaTopbl, no3BosisioLme N3MEHATb
nocrnefoBaTesibHOCTb BbINOSIHEHNS ONepaTopoB.

Onepamop 6e3ycrioeHoz20 rnepexoda (goto) npepbiBaeT eCTECTBEHHbIN NOPSLAOK BbINOSTHEHUS
nporpaMmmbl U yKasbIBaeT, YTO AarbHenlee BbINOSIHEHWE OOMKHO NPOAOIMKAaTLCA, HaYMHas ¢
onepaTopa, NOMeYeHHOro MeTKOWN, ykazaHHOW B onepartope nepexoda. Micnonb3dyemasa meTka
AOMMKHa BbITh NpeaBapuTensHO 06baBneHa B pasgene obbsasneHnsa meTok (label).

3ameTnm, 4TO MCMNoNb3oBaHWE onepaTtopa Ge3ycnoBHOro nepexoda cpean nporpaMmMmcToB
cynTaeTcsas  OypHbIM  TOHOM, TaK KaK MpPOTMBOPEYUT  MNPUHLUMMNAM  CTPYKTYPHOrO
nporpamMmupoBaHnsl, W €ero UCNonb3oBaHUA HYXHO usberatb. Bcerga cyuwecTtsyet
BO3MOXHOCTb 060MTMCb B Nporpamme 6e3 Hero n no4YTn Bcerga 310 HYXXHO Aenatb.
Onepamop ycrioeHo20 repexoda (yCri08HbIU orepamop, orepamop 8emesieHUs) —
ABNSAETCA OQHOWN N3 OCHOBHbIX arirOPUTMUYECKUX CTPYKTYP.

3ameTnm, 4TO anropuTMm pelueHus NboK 3agadn MOXHO peann3oBaTb Ha OCHOBE TPEX
6a30BbIX KOHCTPYKUMIA: CriefjoBaHne, BETBMEHUE, LK.

Onepatop ycnosHoro nepexoaa B Typ6o Nackane umeet Bua;
if Ycrosue then Onepatop 1 else Onepatop 2;

3oecb YcnoBue — 3TO fOrMYecKoe BblpaXeHne, B 3aBUCUMOCTU OT 3HAYeHUs KOTOpPOro
BblOMpaeTcs ogHa U3 ABYX anbTepHaTMBHbIX BeTBeW anroputma. Ecnv 3HaveHue ycnosus
NcTUHHO (True), To ByaeT BbiNonHATLCA OnepaTtop_1, 3anMcaHHbLIN NOoCcne KYeBoro crnosa
then. B npotnBHoM cnyyae 6yaet BbinonHeH OnepaTop_2, cneayrownn 3a cnoeom else, npu
aTom OnepaTop_1 nponyckaeTcs.

OTmeTnMm, YTO nNepen KNYEBbIM CNIOBOM else Touka C 3andTon HUKorga He CTaBUTCS.

Y ycnoBHOro oneparopa CyLleCTBYeT HerlosiHas hopma, B KOTOPOMN BeTKa else B onepatope if

OTCYTCTBYET:
if Ycrosume then Onepatop 1;

Torga B cnyyae HEBbINOSIHEHUST FIOTMYECKOro YCNOBWUS yMNpaBreHue cpasy nepenaetcs
oneparopy, CTosLLIEMY B NPOrpaMme nocre KOHCTpyKuuwm if.

B nporpammax Ha sa3bike [lackanb ycrnoBus npeactaBnsaioT COOON BblpaXeHUs, 3Ha4YeHnemM
KOTOpbIX sIBNsieTcs BenuumHa normyeckoro (Boolean) tuna. 3to moxeT ObiTb, Kak NpoOCTO
NepeMeHHasl ykasaHHOro Tuna, Tak M ChoXHasi MnocrnefoBaTeNbHOCTb BbiCKa3bliBaAHWMN,
CBSA3aHHbIX FIOrMYEeCKMMU onepaLmsMu.

B nporpammMmnpoBaHumn 4acTo BO3HMKAKT CUTyaLUK, Koraa NpUxoauMTcst OCYLLECTBNATL BbIGOP
OLHOro M3 Heckonbkux (bornee AOByX) anbTepPHATUBHbLIX MyTEN BbINOSIHEHUA NPOrpamMMbl.
HecmoTps Ha TO, 4TO Takon BbIGOp MOXHO OpraHM3oBaTb C MOMOLLbI HECKOMBbKNX YCITOBHbIX
onepaTtopoB, ygoGHee  BOCMOMb30BaTbCA  chneuuarnbHbIM  orlepamopomMm  eblbopa
(nepekntovatenem):



case Brpaxenue of
SHaueHue 1: Omepatop 1;

SHauvenue n: OmnepaTop n;

else OmneparTop;
end;
Mocne knwyeBOro crnoBa case 3anucbiBaeTcs BblpaxeHue, KoTopoe HasblBaeTcHd
cenekmopom. OHO MOXeT ObiTb Nboro nepeuncnsiemoro Tuna. [anee yepes ABoeToume
3anucbiBaloTCcsa napbl 3Ha4YeHUn BolpaxeHus 1 OnepaTopoB, KOTOPbIE JOIMKHbI BbIMOMHATLCS,
korga BblpaxeHue npuvHuMmaeT 3T 3HadveHus. Kak u B yCrOBHOM ornepaTope «BeTka» else
AaBnaeTca Heobs3aTenbHON.
Onepamopebl yukna (¢ napamempom, ¢ rnpeod- u rnocmycrosuem) U ux rnpuHyunsl pabomei.
BrioxxeHHbIe orniepamophbl YuKnia
B OGonblUMHCTBE MpakTUYeCKMX 3afad, pelaemMblX C MOMOLbD NPOrpaMMUPOBaHUS,
Heob6XoaMMO NpPOM3BOANTL MHOFOKPATHOE BbLIMNOMIHEHME HEKOTOPOro [AencTBus. Takow
MHOIOKPaTHO NOBTOPSOLNNCS YH4aCTOK BbIYUCUTENBHOMO NpoLecca Ha3biBaeTCH YUKITOM.
B Typ6o Mackane cywecTByeT TpU BUAA LINKIOB.
Llukn ¢ napamempom (LMK TUNa «ans»).

for llepemennaa := 3HaueHue 1 to 3SHaueHme 2 do OnepaTop;
nnn
for IllepemenHasa := 3HaueHue 1 downto 3HaueHme 2 do OnepaTop;

Onepartop for BbI3biBaeT OnepaTop (KOTOPbLIN MOXET OblTb COCTaBHbIM U Ha3biBaeTCA mesiom
uukna), Haxogdwmmcs nocne cnosa do, NoO OAHOMY pasy ANA KaX4oro 3HayeHus B
AnanasoHe oT 3HadeHnsa_1 0o 3HadeHunsa 2.
MNepemeHHada uMkna, Ha4yanbHOEe U KOHEYHOEe 3HAYEeHUs1 OOSHKHbI MMETb MOPSAKOBbLIA Tun. B
nepBoM BapuaHTe 3anmMcu uukna (co crnoBoMm t0), 3Ha4YeHMe nepemMeHHOW LuuMKna
yBenuymBaeTcsa Ha 1 npu Kaxgow utepauun umukna. Bo BTopom BapuaHT 3anucu (CO CrnoBoMm
downto) — 3HayeHWe NepemMeHHON LMKIa yMeHbLIaeTca Ha 1 Npu KaXkgon utepauun umkna.
He cnegyeT BpyYHYKO M3MEHSTb 3HA4yeHue ynpaBnsowen nepeMeHHOW BHYTPU uukna c
napamMmeTpom.
Linkn ¢ napameTpom ucnonb3yetcs Torga, Korga WM3BECTHO HeobXxoaumoe KONmM4ecTBO
BbIMNOSTHEHUN Tena unkna. Takon LMKN Ha3bliBalT apughMemuyecKuM.
Ecnn e KoOnMMYecTBO NOBTOPEHUM 3apaHee HEeW3BECTHO, TO UMK  Ha3blBaloT
umepauyuoHHbiM. B Typbo [lackane cywecTBylOT ABE Pa3sHOBUOHOCTU TaKUX LUKIIOB: C
npegycrioBMeEM 1 ¢ NOCTYCITIOBUEM.
Hukn ¢ npedycrioguem (LUKN TUNA «MoOKay).
while VYcnoBue do OnepatTop;
Teno yukna — OnepaTtop (KOTOPbIM MOXET ObITb U COCTaBHbIM) — ByAeT BbINOSHATLCS MOKa
nctmHHo (True) Ycnoeue uukna, npencrasnswowee cobonm norndeckoe BbipaxeHue. Kak
TONbKO YcnoBue npuMHUMaeT 3HadveHne «noxby» (False), ocywecTBnsaeTca Bbixod U3 LMKna.
Ecnn YcnoBume noxHo nsHavanbHO, TO TENO LUMKa He ByaeT BbINOMIHEHO HU pasy.
Llukn ¢ nocmycnosuem (UMK TUna «4ao»).
repeat

OnepatTop 1;

Oneparop n;
until VYcmnosue;
Teno unkna — onepaTopbl Mexay crioBamu repeat u until — nosTopsitoTCs, Noka Ycnoswe,
npeacraensowee cobon normdyeckoe BblpaxeHue, ABnseTca noxHoim (False). Kak Tonbko
niornyeckoe BblpaXKeHNe CTaHOBUTCA UCTUHHBIM (True), MPOMCXOANT BbIXOA U3 LiMKNa.
Tak kak Ycrnosue npoBepseTcst Nocrie BblNOIHEHMS OMepaTopoB, TO B LUKIE C NOCTYCNoBMEM
B nobom crnyvae onepatopbl BbINOMHATCA XOTA Obl OAMH pa3, B OTNu4YMe OT uuMkna C
npeaycrnoBmem.
3ameTum, 4TO UMK C NpefycroBuEM SABMSIETCA yHMBepcalnbHbIM, TO ecTb nobas 3agava,
TpebyloLas UCNonNb3oBaHUSA LUMKNa, MOXET BbiTb pelleHa ¢ NpUMeHEeHUeM 3TON CTPYKTYPbI.



Linkn ¢ noctycnosmem n LMK C NapamMeTpoM co3faHbl Ans ygobctea nporpammMuMpoBaHnS
HEKOTOPbIX TUMNOB 3adau.
B uuknax c npegycnosmem u ¢ NOCTyCNnoBMeEM NpOrpaMmMucTy Heobxoanmmo cneantb, YTobbI
BOBpeMsi cpaboTano ycrnoBue BbIXo4a W3 UMKMA, MHA4Yye UWMKN cTaHeT ©GeCKOHEeYHbIM W
nporpamMma «3aBUCHETY.
Mpumep. MNMpuBeaném pelleHne crnefyroLlen afieMeHTapHon 3a4ayvm ¢ NOMOLLBbIO TPEX BUAOB
uukna: Hadmu cymmy ecex HamyparsbHbix Yucesa om 1 do 100.
1) PelueHne ¢ NOMOLLbIO LMKNa ¢ NpeaycrioBUeM.
program Ex1;
var
I, S: Integer;
begin
I :=
S =
while I <= 100 do
begin
S = S
I :=1
end;
Writeln('Cymma: ', 3);
end.
2) PewweHune ¢ NOMOLLbIO LiMKa C NOCTYCNOBUEM.
program Ex2;
var
I, S: Integer;
begin
I :=1;
S := 0;
repeat
S := S I;
I =1 1;
until I > 100;
Writeln ('Cymma: ', S);
end.
3) PeweHune ¢ nomoLbio LMKna ¢ napaMmeTpom.
program Ex3;
var
I, S: Integer;
begin

1;
0;

I;
1 .
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end.

YacTo npu peLlleHnn npakTuyecknx 3agay UCrnonb3yTCs 8/I0KeHHbIe YUKIbl — Korga Tenom
UUKa sBnseTcs umknndeckasa ctpyktypa. [pu aToM eHewHul v 8HympeHHUU UNKNbl MOryT
ObITb pa3Hbix BUAOB. [1py NCNONb30BaHNN BIIOXKEHHbIX LMKIOB HEOOXOAMMO ONSA KaXXAoro u3
HUX MCMONb30BaTb CBOK MEPEMEHHYH LMKNA, a Takke cneautb, 4ToObl BCe onepaTopsbl
BHYTPEHHErO LnKIia NosIHOCTLIO pacnosiaranuch B Terne BHELHero uukna.

TuUnNnYHBIN NpUMEP WCNONb30BAHUSA BOXEHHbIX LMKNOB — paboTa C ABYMEpPHbIMU (M
MHOrOMepHbIMW) MaccBaMu.

B 3aknioyeHMe oTMETUM, 4TO AN BCeX OnepatopoB LUMKNa BbIXO4 W3 LMKNA MOXET
OCYLLECTBNAETCA KaK BCNeacTBME eCTEeCTBEHHOro OKOH4YaHWs orepaTtopa uukna, Tak U C
NoMOLLbIO orrepamopos rnepexoda u ebixoda: Continue n Break.

Mpouenypa Break BbinonHseT 6e3ycnoBHbIN Bbixod W3 umkna. [lMpouegypa Continue
obecneunBaeT nepexo K Havany HoOBOM UTepauumn UMKna.



CmpykmypupoeaHHbIU murn OaHHbIX Maccus. ®opmam ornucaHus u obpaweHus. Npumepsi
3a0ay Ha maccussbl
Maccue — ynopsigoveHHas (NpoHymMepoBaHHasi) nocnefoBaTenNbHOCTb AaHHbIX OQHOro TMNa,
00beaANHEHHbIX No4 OAHUM UMEHEM. [pu 3TOM KaXabl KOMMOHEHT MaccmBa MOXET OblTb
ABHO 0D03Ha4eH u K HeMy nmeetcs npamon goctyn. B Typ6o Nackane cywecTBytOT TOMbKO
cmamu4yecKkue Maccugbl, a 3TO 3HAYUT, YTO YMCIO INIEMEHTOB MaccuBa ornpeaenseTca npu
€ro OnMcaHumn 1 B AanbHENLLEM HE MEHSAETCS.
MpoLue Bcero npeactasuTb cebe maccme B BUAe Tabnuubl (MaTpuubl), rae Kaxaasa BenuynHa
HaxoauTcss B COOCTBEHHOM s4venke. [lonoxeHne <q4yerkn B Tabnvue OAHO3HAYHO
onpepenserca Habopom koopauHaT (MHAekcoB). Camon npocTon SABNSAETCS JfMHENHas
Tabnuua (BeKTop — cTpoka unu ctonbel), B KOTOPON ONS YKa3aHUA Ha 3NEeMEHT AaHHbIX
AO0CTaTO4YHO OAHOro MHAEKCA.
OnuncaHue maccuea BbIrnaauT Tak:
var lma: array [COMCoOK MHIOEKCOB] of Tun_ sJeMeHTOB;
B kayecTtBe MHAOEKCOB MOryT BbICTyNaTb NepeMeHHble NOPSAKOBbIX TUMNOB (Yalle BCEro —
TMN-guanasoH). lpu ykasaHMM guanasoHa HavanbHbli WMHOEKC He A0SMKEH MpeBblaTh
KOHEYHbIA. Trn 31eMEHTOB MaccmMBa MOXET ObITb NOObIM.
Mpumep onncanus 1uHelHo20 (00HOMePHO20) MaccuBa:
var

Mass: array [1..10] of Real;
EovHcTBEHHOE [OencTBue, KOTOPOE MOXHO MNPOU3BECTM C MACCUMBOM  LIENTUKOM —
npuceameaHme. OgHaKo npucBamMBaTb MOXHO TOSIbKO MAcCCMBblI OAMHAKOBbLIX TMMOB. [axe
MacCuBbl, ONMCaHHbIE OAMHAKOBO, HO B Pa3sHblX CTPOKAax ONMUCaHUS NepemMeHHbIX, He MOryT
ObITb NPUCBOEHbLI OANH OPYrOMY LIENTUKOM.
BmecTte ¢ Tem, Hag maccuBamum He onpegeneHbl onepauun oTHoweHusi. CpaBHMBaTb, a
TakKke BBOOWUTb M BbIBOAWTb MAacCCUBbl MOXHO TONbKO MO3neMeHTHO. [na obpalieHus K
3N1eMEeHTY MaccuBa ykasblBalOT MMs MaccuBa M MHOEKC dfieMeHTa B KBagpaTHbIX CKOOKax.
Hanpumep, obpaTuTbCs K TpeTbeMy 3MIEMEHTY MaccuMBa W3 MpuMMepa BbilEe MOXHO C
nomoLybto 3anucn Mass([3].

Mpumep BBOAA 3N1EMEHTOB OQHOMEPHOIO MaccuBa C KriaBmaTypbl M BbIBOLA €0 Ha 3KpaH:
program Ex1;

var
Mass: array [1..10] of Integer;
I: Byte;

begin
Writeln ('BBonm sJieMeHTOB MaccusBa:');
for I := 1 to 10 do

Readln (Mass|[I])
Writeln ('BelBOO 2JIEMEHTOB MaccuBa:');
for I := 1 to 10 do
Write (Mass[I], ' ");
end.
Kpome BBOOa anMeMeHTOB cCnmcka C KraBuaTypbl, TakKe 4acTO MCNOSb3yeTcs 3anofHeHue
MaccumBa CryYamHbIMX YUCMaMW WUAN  BbIYUCIIEHUE 3HAYEHUN IJNIEMEHTOB C MOMOLLbLO
MaTeMaTnyecknx dopmyn.
CyulecTByeT HECKONbKO CTaHAapTHbIX (Haubonee 4acTto MCMNOMb3yeMblX) onepauun Hag
MaccuBamu:
e MOWUCK 3HAYEHUN;
e COpPTMpPOBKA 3N1IEMEHTOB B NOpsiAKE BO3pacTaHus Unu yobiBaHUs;
e MoAacYeT 3fIEMEHTOB B MaccuBe, yaOBNETBOPSIOLWMNX 3a4aHHOMY YCINOBUIO.
BaszoBble 3agaym pelwaTcsa afieMeHTapHO: CYMMY 3JIEMEHTOB MacCuBa MOXHO MoAcynTaTb
c nomouwbto onepatopa S = S + A[l], nepBoHayanbHO 3aaaB S = 0; KOIMYECTBO ANIEMEHTOB
mMaccuBa — C ucnonb3oBaHmem onepatopa K :=K+ 1, nepsBoHayanbHo 3agaB K :=0;
npoussegeHme — onepatopom P := P * A[l], nepBoHayanbHo 3agas P = 1.
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PaccmoTpum Heckonbko Gornee CrnoxHy 3agady — COPTUPOBKY MaccuBa MO BO3PaCTaHUIO
(HeybbIBaHMIO).

[MpeacTaBneHHbIN HXXe Kog NMpoM3BOAUT COPTUPOBKY B MOPSAKe BO3pacTaHUsA BBEOEHHOIO C
KnaBuaTypbl MaccuBa OAHUM U3 MPOCTENLLNX CNOCOBOB — 86160pOM MUHUMabHO20. Vipes
39TOro MeToda COCTOMT B cnegywowem: nycTb 4YacTb MaccuBa (no K-m  anemeHT
BKIMIOYUTENBHO) OTCOPTUPOBAHA; HYXHO HaWTW B HEOTCOPTUPOBAHHOM YacTu MaccuBa
MUHUMAarbHbIN 3M1EMEHT U MOMEHSATb MecTamu ¢ (K+1)-Mm.

program Ex2;

var
N, I, J, K, Temp: Integer;
A: array [1..30] of Integer;

begin
Write ('BBemguTe KOJIMUECTBO 3JjieMeHTOB (N<=30): ');
Readln (N) ;
for I := 1 to N do
begin

Write ('A[', I, '] = ");
Readln (A[I]);
end;
for I := 1 to N - 1 do
begin
K = I;
for J
if A
K

I + 1 to N do
] <= A[K] then

J;
[
[

[

Temp := A[I];
A[TI] A[K];
A [K] Temp;
end;
for I := 1 to N do
Write (A[I], " ")

end.
Mpu pelweHnn npakTM4yeckux 3agady 4YacTto nNpUXoauUTCs MMEeTb OeNno C  PasfnyHbIMU
Tabnuuammn gaHHbIX, cogepxawwmmmn 6onee ogHon cTpoku (ctonbua). B Takom cnydae ans
paboTbl C AaHHbIMW UCMNOMNbL3YT O08YMEPHbIE Maccusbl. [oNoXeHne 3nemMeHTa B TakoOM
MaccuBe ornpeaensieTcs ABYMsl MHAEKCaMW: HOMEPOM CTPOKM M Homepom ctonbua. Mpu
3anucn obpalleHust K arnemMeHTy MaccuBa Ha 43blke [lackanb WHAEKCHl pasgensioTtcs
3ansiTon.
Pabota ¢ pfgBymepHbIMM (M  MHOTOMEPHbIMW) MaccuBamMu MOYMTM BCerga cBsi3aHa C
opraHu3aumnen BrOXeEHHbIX LUKITOB.
Mpumep ob6bsiBNEHWS OABYMEPHOro MaccuBa, 3anoSfIHEHUS ero AaHHbIMU C KrasBuaTtypbl U
BbIBOAA 351IEMEHTOB Ha 3KPaH:
program Ex3;
var

A: array [1..10, 1..5] of Integer;

I, J: Integer;

begin
for I := 1 to 10 do
for J := 1 to 5 do
begin
Write('A[', I, 'l 'r J, '] = ');
Readln (A[I, J]1);
end;
for I := 1 to 10 do
begin

for J := 1 to 5 do
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Write(A[I, J], " ");
Writeln;

end;
end.
Kpome [ByMepHbIX, MNpW HanucaHum nporpaMmm Ha A3blke Typbo [lackanb MOXHO
NCNonb30BaTb MaccuBbl U Gomnbllen PasMEepHOCTU: TPEXMEPHbIE, YeTbIPEXMEPHbIE U T.4.
MpuHUUNBLI 06BLABNEHUS U MCMONb30BAHUA MACCUMBOB MPW 3TOM HE WU3MEHSIOTCS, NPOCTO
yBENMUYMBaAETCA  KONMMYecTBO uHAekcoB. B obwem cnydyae N-mepHbin — maccuB
xapaktepuayetcsa N nHgekcamu.
MeTtoauyeckune matepuanbl no teme «lfpoueaypHoe nporpamMmupoBaHue» Aroputm
peweHna nbor AOOCTAaTOMHO CrOXHOM 3afayn MOXHO YNPOCTUTb MNYTEM pPasfoXeHUs
MCXOOHOW 3afjavn Ha oOTAefnbHble noAa3ajadn, W peanuMs3auuMm  Ons UX pelueHuns
cooTBeTCTBYHOWMX noganroputmoB. OcobeHHO yOoBHO MCnonb3oBaHME MNO4ANrOPUTMOB,
Korga Kakom-nnbo noganroputM HEOAHOKPATHO MOBTOPSIETCA B MpOrpaMme unm MMmeeTcs
BO3MOXHOCTb WCMNOMb30BaTb HEKOTOpble dparMeHTbl yxe paspaboTaHHbIX paHee
anropuMTMoB.
B sasbike lMackanb, kak n B OONbLUMHCTBE SA3bIKOB MNPOrpaMMuMpoBaHuA, NpeayCcMOTPEHbI
cpeacTtea, MNo3BonsoWwmne ogopMNAATL BCNOMOraTesSibHbI anroputM Kak nognporpammy.
Kpome TOro, nognporpammbl MNPUMEHAKTCA ANA pa3bueHns KpynHbIX Mporpamm Ha
OTAENbHbIE CMbICNOBbIE 4YacTM B COOTBETCTBMM C  MOAYSMbHbIM  MPUHUMNOM B
nporpamMmmnpoBaHnn.
lMpouedypbi u pyHKUUU
lNodnpoepamma — 3TO NOCMeLOBaATENIbHOCTbL OMNEpPaTopoB, KOTOpble oOnpedeneHbl U
3anmncaHbl TONbKO B OAHOM MECTE NnporpaMmmbl, OAHAKO MX MOXHO Bbl3BaTb AJS151 BbINOSTHEHUS
N3 OOHOM WM HECKOSMbKMX ToYyeK nporpammbl. Kaxgass nognporpamma onpegensietca
YHUKanbHbIM MMeHeM. B a3bike NMackanb cywecTByoT ABa TMna nognporpaMmm — rnpouedypsbl
n QyHKUUU.
Mpoueaypa 1 OyHKUNA — 3TO UMEHOBaHHas NocrneaoBaTesibHOCTb ONMMCaHU U ONepaTopoB.
DyHKUMA OTnMyaeTca OT npoueaypbl TeM, YTO OHa [[OfkHa ob6s3aTtenbHO BblpaboTaTb
3HayeHue onpeaesieHHoro Tmna (M BepHyTb 3TO 3Ha4YeHne B KavyecTBe pesynbTraTta).
Mpoueaypbl 1 YHKUMK, NCNONb3YyeEMbIE B NporpamMme, AOSMKHblI ObiTb OnNucaHbl B pasgene
OnMuMCaHUn nporpamMmbl OO NEPBOro MUX ynomMuvHaHuda. Bbi3oB npouenypbl vnn yHKLUK
NPOM3BOAUTCS NO UX UMEHM.
CTpykTypa onmncaHus npouenyp M OYHKUUI noxoxa Ha CTpyKTypy [lackanb-nporpammel: y
HUX TaKKe MMEKTCS 3arofioBoK, pasgen onncaHnn n ucnonHaemasa Yactb. Pasgen onncaHmi
COOEPXUT Te Xe noapasfensl, YTO U pasgen onucaHum NporpamMmmbl: ONMUCaAHUS KOHCTaHT,
TUNOB, NEpPEMEHHbIX W T.4. WcnonHsemas 4yacTb cogepXuT cobCTBEHHO onepartopsbl
npoueayp U OyHKLMNA.
dopmat onucaHus npoueaypobl:
procedure JMa npouenyps (llapameTpe: Twurm) ;

{Pazmes ommcaHUM OPOLEIYPH }
begin

{Teso npoLenypr}
end;
dopmat onucanust PyHKLUNN:
function Umsa odyuxuuu (lapameTpsl: Twun) @ Tun;

{Pazmen omMcaHu byHKLIMM }
begin

{Teno oyHxUMM}
end;
Mognporpammbl B A3blke [lackanb MOryT UMeTb rnapamempsl (3Ha4YeHUs, nepegaBaemMble B
npoueaypy wnuv QYyHKUMIO B KavectBe aprymeHTtoB). [lpM onucaHum ykasbliBakOTCHA
opmarbHble napamemps! (UMeHa, nog KoTopbiMu ByayT urypupoBatbh nepegasaemble
AAaHHble BHYTPW NOANPOrpamMMbl) U UX TUMbI.
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Mpwn BbI30BE NOANPOrpaMmbl BMECTE C €€ MMEHEM AOSMKHbI ObITb 3a4aHbl BCce HeobxoamMmble
napameTpbl B TOM [MOpsAdKe, B KOTOPOM OHW HaxoOAaTcsas B OnNUcaHuMu. 3HauyeHus,
yKa3blBaeMble Npu BbI30BE MOAMNPOrpamMMbl, Ha3blBAOTCA hakmuyeckuMu rnapamempamul.
OpHa v Ta Xe noanporpaMmMma MOXeT Bbl3blBaTbCs HEOLHOKPATHO, BbINOMHAS O4HU U Te Xe
AENCTBUS C pasHbiMM Habopamm BXOOHbIX OAHHbIX.

B Tene dyHkunmn obasartensHo gormkHa 6bITb XOTA Bbl KOMaHAa NPUCBOEHUS Takoro BMaa:
Ma pyHKUUM := BeIpaxeHMne;

YkasaHHOe BblpaxeHue 3a4aéT Bo3BpallaeMbl pyHKUMEN pe3yrbTaT U LOIMKHO NpUBOAUTb
K 3Ha4YeHUI0 TOro XXe TuMna, YTo 1 TUMN pesynbTaTta PyHKLUW, ONNCaAHHBLIW BbILLE.

Bbi3oB npoueaypbl Npon3BoaMTCA onepaTtopoM, UMEKLLMM cregyowmnn dopmar:
ma npouenypr (COMCOK QaKTMUYECKMUX IlapaMeTpoB) ;

Cnmncok hbakTu4ecknx napameTpoB — 3TO MX NepeduncrneHve yepes 3ansatyto. [pu Bbi3oBe
hakTnyeckme napameTpbl Kak 6bl MOACTABASATCA BMECTO (POPMaribHbIX, CTOALUMX Ha TEX Xe
MecTax B 3arosfioBke. Tunbl pakTUYECKMX NapaMeTpoB OOSKHbI ObiTb TakKMMKU Xe, YTO U Y
COOTBETCTBYIOLUNX UM (POpPMarnbHbIX.
BbI30B (hyHKUMM NPOU3BOANTCA aHanOrMyHbiM 06pasom, O4HaKO, Kak MpaBwuSio, OH LOKEH
BXOOUTb B Hekoe BblpaxeHue. [pu BblMUCNEHUM 3HAYEHUS TaKoro BbIPaXKeHUs (PYHKUMS
OyneTt Bbi3BaHa, AEWNCTBUS, Haxoaswmecss B e€ Tene, OyayT BbIMOSMHEHbI, B Bblpa)XXeHne
OyneTt noacTaBneHo 3HayeHne pesynbtata QyHKUUK.
NTak, npu BbI3oBE npoueayp U yHKUMn Heobxoaumo cobniogaTte cneayowue npasuna:
e KONMUYECTBO (paKTMYECKMX MapaMeTpoB AO/MKHO coBnagatb C  KONMUYECTBOM
dopmManbHbIX;
e COOTBETCTBYWOLUNE (pakTMyeckne n popmanbHble napameTpbl AOSMKHbI COoBMagaTtb MO
NOpPsIAKY CrnegoBaHUs 1 No Tvny.
B sasbike Typbo [Nackanb nepegada napameTpoB MOXET NPOM3BOAMTLCA ABYMsi cnocobamu:
10 3Ha4yeHur W o ccebisike. MNapameTpbl, NpeaaBaeMble MO CCbIIKe, OTANYAKTCH TEM, YTO B
3aronioBke npoueaypbl (PyHKUUKN) nepen HAMK CTaBUTCA CnyxebHoe CnoBo var.
Mpn nepBom cnocobe (nepefjaya MO 3HAYEHWUIO) 3HAYEHUA (PaKTUYECKUX MnapamMeTpoB
KOMMPYIOTCA B COOTBETCTBYIOLLME hopMarbHble napameTpsbl. [py UsSMeHeHUn 3TUX 3Ha4YeHun
B XoZe BbINONHEeHNA npouenypbl (PyHKUUN) NCXOAHbIE AaHHble (dakTuyeckue napameTpbl)
M3MEeHUTbCA He MoryT. [lpu 3TOM B KayecTBe (PakTUYECKMX napamMeTpoB MOXHO
MCNONb30BaTb N KOHCTAHTbI, U NEPEMEHHbIE, U BbIPaXXEHWS.
Mpn BTOpOM cnocobe (nepedada MO CCbIIKE) BCE WM3MEHEHUHA, Mpoucxogsawme B Tene
npoueanypbl (PyHKUUKM) C dopManbHbIMKM NapameTpamun, MNpUMBOAAT K HemenneHHbIM
aHanorMyHbiM U3MEHEHUSIM COOTBETCTBYIOLLMX UM (pakTMYecKnx napameTpoB. N3meHeHus
NPOUCXOOAT C NepeMeHHbiMM Bbi3biBatowero 6noka. [Mpy BbI30OBE COOTBETCTBYHOLLME
dakTnyeckme napameTpbl MOryT BbITb TONBLKO NEPEMEHHbLIMMU.
O6patMm BHMMaHue ellé Ha OOVH BaXHblh MOMEHT: MMEHa, ONMCaHHbIEe B 3arofloBKe WK
pasgene onucaHun npouenypbl UM OYHKUMW, Ha3blBaOTCA JI0KaslbHbIMU ONs 3TOro 6noka.
NmeHa, onncaHHble B 6510Ke, COOTBETCTBYIOLLIEM BCEN NpOorpamMme, HasblBalOT 2/106a/1bHbIMU.
CnenyeT NOMHUTB, YTO dhopmMarbHble NnapameTpbl npouenyp U (PyHKUMIA Bcerga ABMSOTCA
NOKanbHbIMU NEPEMEHHBIMW A1 COOTBETCTBYHOLLNX BIIOKOB.
JlokanbHble UMeHa AOCTYNHbI (CYATAKOTCA U3BECTHBIMWU, «BUOUMbIMUY») TOMBLKO BHYTPWU TOrO
6noka, rge oHu onucaHbl. Cam 3TOT GnOK, M BCEe ApYyrne, BIIOXEHHble B HEro, HasblBatoT
obnacTtblo BUOMMOCTU ONs 3TUX NOKanbHbIX MMeH. IMeHa, onucaHHble B OgHOM Oroke,
MOryT COBnagaTtb C UMEeHaMu U3 OpYrux, Kak cogepxalimx gaHHbIn BroK, Tak U BIIOXEHHbIX B
Hero.
MobanbHble MMeHa XpaHAaTcs B 0OnacTu namsaTv, HasblBaeMOW CErMEeHTOM [AaHHbIX
nporpammbl. OHM CO3[AKOTCS Ha 3dTane KOMNUNAUUMM U OEeNCTBUTENbHbI Ha BCe BPEMS
paboThbl NporpaMmmbl.
PekomeHnayeTcsi BCe WMeHa, KOTOpble WMMEKT B nognporpammMax YMCTO BHYTPEHHEE,
BCMOMoOraTefnlbHOe HasHadeHue, AenaTb JfloKanbHbIMU. OTO NpeaoxpaHAeT OT U3MEHEHWN
rnobarnbHble 00BEKTbI C TAKUMU XKe MMEeHaMMU.
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PaccmoTtpum wncnonb3oBaHue npouenyp W YHKUUMM Ha nNpuMepe nporpaMmmbl Mouvcka
MakcumMyma 13 OByX LefbIX yncen.
B nepBom npumepe Oyaem wucnonb3oBaTb Mpoueaypy, KOTopas neyaTtaeT Ha 3KpaH
MakcumarnbHOe U3 ABYX NepefaHHbIX B HEE 3HaYEHUM.
program Ex1;
var

X, Y: Integer;

procedure PrintMaxNumber (A, B: Integer);
begin
if A > B then
Writeln (A)
else
Writeln (B) ;
end;

begin

Write ('BBegure X u Y: ");

Readln (X, Y);

Write ('MakcuMaJIbHOE UMCJIO: ') ;

PrintMaxNumber (X, Y);
end.
Bo BTOpOM npumepe aHanorMyHyk 3agady peliMm C UCMOSb30BaHUMEM (PYHKUMK, KOTopas
BO3BpaWlaeT MakCMmMalribHoe U3 AByX NnepeaHHbIX B Heé 3Ha4YeHun:
program Ex2;
var

X, Y: Integer;

function FindMaxNumber (A, B: Integer): Integer;
begin
if A > B then
FindMaxNumber := A
else
FindMaxNumber := B;
end;
begin

Write ('Bregure X u Y: '),

Readln (X, Y);

Writeln ('MakcumMmanbHOe umcio: ', FindMaxNumber (X, Y)):;
end.
JdononHutenbHbIe 3aa4aHUA AN CAMOCTOATENIbHON PaboThI
PeannsoBaTtb C MCnonb3oBaHMEM Tuna 3anncb 6a3y AaHHbIX B COOTBETCTBMM C BapuaHTOM
(HeobxoaMmo coxpaHsTb AaHHble B hann u YitaTb 13 panna):
1. Bupxa Tpyaoa. basa 6e3paboTHbLIX COAEPXUT CneayoLly MHPOPMaLNIO: aHKETHbIE
AaHHble, npodeccus, obpasoBaHMe, MECTO M AOMMKHOCTb nocnegHen paboTbl, npuyMHa
YBONbHEHNA, CEMEWNHOE MOSIOXEeHMe, KOHTakTHast uHdgopmaumsa. Obecneuntb MNOUCK
©e3paboTHbIX C BbICLUMM 0Opa3oBaHMEM W BbIYUCNUTL MNPOLIEHT TakoBbIX OT 0bLliero vicna
6e3paboTHbIX.
2. Yenosek. NHdopmauus o venoseke cogepxut ®MO, non, HaunMoHanNbLHOCTb, POCT,
BeC, JaTa poxaeHus (rog, Mecsiy, Ynucno), Homep TenedoHa, AomalHui agpec (NOYTOBbIV
WMHOEKC, cTpaHa, obnacTb, panoH, ropog, ynuua, gaom, kesaptupa). Obecnevntb COPTUPOBKY
crnvcka nogen no dpamunumn B andpasMTHOM nopsaake.
3. CnpaBoyHuK 6aHkoB. CrpaBOYHUK MO KaxaoMy OaHKy COAEPXUT HaMMeHOBaHMeE,
cratyc (doopma CoOGCTBEHHOCTM), YCIIOBUS XPaHEHUSI CPEACTB Ha NULIEBOM cyeTe (rogoBble
NPOLUEHTbl Ha pasnuyHbiX Buaax Bknagos). ObecneunTb BbIGOp 6HaHka ¢ HanbonbLUM
NPOLEHTOM N4 3aaHHOro B1aa Bknaga.
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4. CnpaBo4yHuK Typucta. CnpaBOYHUK COOEPXUT CMMUCOK TypareHTCTB U npeariaraembixX
uMmn ycnyr (CtpaHa, ropog wnuM MapLpyT Kpyu3a, YCNOBUS MPOXMBaAHUA W npoesaa,
9KCKYPCUOHHOE o0b6CcnyxuBaHve, CEpBUC MNPUHMMAIOLWEN CTOPOHbI, CTOMMOCTb MYTEBKK).
[MprBECTM CNNCOK TypareHTCTB, Npeanaralowmnx Typbl B CTPaHbl €BPO30HbI.

5. CnpaBoyHuk ntobutens >xkumBonucu. CnpaBOYHWMK COAEPXKUT CMUCOK XYOOXHUKOB C
aHKETHbIMW OAHHBbIMW U CTUMSIMW, CMNUCOK KapTWUH CO CCbINIKOWM Ha XYOOXHWKOB, LaTou
co3faHus, xxaHpoMm. OpurMHan KapTWHbl HaxXoOMUTCA B My3ee WKW B YaCTHOW KOSMeKUUW.
Onpenenntb NPOUEHT KapTUH OnpedeneHHoOro XyAOXHWKa, HaxOAsWMXCAa B 4YaCTHOM
KOnnekumn.

6. CnpaBo4HMK acTpoHoma. [Ona Kaxaon M3 3aperucTpypoOBaHHbIX 3Be3[ W3BECTHbI
Ha3BaHWe, co3Be3aue, BuAMMas 3Be3gHasi Benu4YMHa, pPacCTosHWe, KoopauHaTbl Ha
HebocknoHe. ObecneunTb MOMCK 3BE3 M CO3BE3ANN B 3aJaHHOM TOYKE 3EMHOro Liapa B
3aflaHHOe BpeMs.

7. Bnapeney  aBTOMOOUNS. Kaxgbin  Bnageney,  aBTomMobuns  peructpupyet
TpaHcnopTHoe cpeactBo B 'MBOA. basa BnagenbueB cogepxut ®NO, gaty poxgeHus
Bnagenbua, perucTpaumoHHbIN HOMep aBTOMOOWUNS, HOMeEpP TEXHWYeCcKoro nacnopTa,
TenedoH, otaenenne pernctpaummn MNBAL. OnpegennTb CNUCOK Briagensues, aBToMoounm
KOTOpbIX 3apernctpupoBaHbl B onpegeneHHom M'BOA.

8. Kacca aBtoBOk3ana. PacnucaHne aBTOOycOB: HOMep penca, KOHEYHbIn U
NPOMEXYTOYHbIE MYHKTbl, BPEMSA OTNpPaBfeHusi, KONM4ecTBO CBOBOAHLIX MECT Ha KaXOoMm
pence. BolbpaTb Grivxkanwmnm penc Jo 3afaHHOro nyHkTa (npyv Hanuumum cBobOOHbIX MECT).
3amevaHume: NYHKT MOXEeT SABNATbCH KaK KOHEYHbIM, TaK W MPOMEXYTOYHbIM MYyHKTOM
aBTOOYCa.

MeToanyeckmne pekomeHaaumUm K camocTosiTeNibHOM pabote no teme «[MHamu4yeckue
CTPYKTYpbl AaHHbIX. YKa3aTenu»

OCHOBHbIe NMoHsIMusi U onpedesieHuUsi meMbl

Bce nepemeHHble, 0ObSABMNEHHbIE B MNporpaMme, pasmeLaloTcsl B OAHOW HenpepbiBHOW
obnacTtn onepaTMBHOM NaMATU, KOTOpasi HasblBaeTca ceamMeHmMom OaHHbIX. JnnHa cermeHTa
AaHHbIX cocTaBnseT 65 536 6anT, 4YTO MOXET Bbi3BaTb M3BECTHblE 3aTpygHEHMS NpU
obpaboTke 60nbLWNX MaccMBOB AaHHbIX. C Apyron cTopoHbl, 06bem namaTtu MK goctatoveH
ANA  yCnewHoro peweHns 3agady ¢ 6onbliov pasMepHOCTbI0 AaHHbIX. Bbixogom w3
NOSTIOXXEHNSA MOXET CMY>XUTb UCMONb30BaHME Tak Ha3biBaEMOW JUHAMUYECKON NaMATH.
HuHamuyeckas namsmb — 370 onepaTuBHasa namaTb K, npegoctasnsemasa nporpamme npu
ee paboTte, 3a BbIMETOM cermMeHTa [AaHHbix (64 Kb6awuT), cteka (0bblMHO 16 Kb6awnT) u
cobCcTBEHHO Tena nporpammbl. Pasamep AvHamMu4eckor namsATM MOXHO BapbupoBaTb B
LUMPOKNX Npeaenax.

HuHamuyeckoe pasmeuweHue OaHHbIX O3HaYaeT WCMNONb30BaHWE OMHAMUYECKOM MNaMSATU
HenocpeacTBeHHO nMpu paboTe nporpammbl. B oTnuvume o1 3TOro, cmamu4yeckoe
pasmeweHuUe ocyulectensieTca komnunstopom Turbo Pascal B npouecce komnunsiumm
nporpamMmmsl. Npn guHamMnyeckomMm pasmMeLLeHnn 3apaHee He U3BECTHbI HU TUM, HU KOSIMYECTBO
pasmellaemMbiX [OaHHbIX, K HUM Henb3s obpawaTtbCa N0 WMMEeHaM, Kak K CTaTU4eckum
nepeMeHHbIM.

OnepaTtuBHas namatb K npeacrasnsetr cobor COBOKYMHOCTb 3MEMEHTapHbIX A4veek Ang
XpaHeHus uHopMauun — 6anToB, Kaxabl U3 KOTOPbIX MMeeT COBCTBEHHbLIN HOMep. OTU
HOMepa HasblBalTCA adpecamu, OHN NO3BONAT obpalwiatbes K nobomy 6anTy namsaTu.
Turbo Pascal npegoctaBnser B pacrnopsbkeHue nporpaMmmuicTa  rmbkoe CcpeacTsBo
yrnpaBneHns JMHaMn4yeckon naMmaTblo — Tak HasblBaeMble yKasaTernu.

Ykazamersib — 37O nepemMeHHas, KoTopasi B KayeCTBe CBOEro 3HayeHusi CodepXuT agpec
6anTta namaTun.

Kak npasuno, B Turbo Pascal ykasaTenb CBsi3biBAaeTCA C HEKOTOPbLIM TUMOM AaHHbIX. Takue
ykaszatenu ©Oygem HasbliBaTb Munu3uposaHHbiMu. [Ons o6bsBNeHUA TUNU3MPOBAHHOIO
yKkasaTens UCnosib3yeTcs 3Ha4yoK A, KOTOpbIA NoMeLlaeTcs nepen COOTBETCTBYHOLMM TUMOM,
Hanpumep:
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var

pl: "Integer;

p2: "Real;
Kpome Toro, B Turbo Pascal MoxXHO 06bsIBNATb ykasaTenb U He CBSA3blBaTb €ro npu 3ToM C
KakMM-1iMbo KOHKPETHbIM TUMOM [AaHHbIX. Onsa aToro cnyxut ctaHgapTHein Tun Pointer,
Hanpumep:
var

p: Pointer;
Ykazatenun Takoro poga Oyaem  HasblBaTb  HEMuUnu3uposaHHbIMu.  [10CKONbKY
HETUMMU3MPOBAHHbIE YKa3aTenn He CBA3aHbl C KOHKPETHbIM TUMOM, C MX MOMOLLbI YAOOHO
ANHaMU4YecKn pasmellaTb OaHHble, CTPYKTYpa U TUM KOTOPbIX MEHATCA B xode paboThbl
nporpammbl.
Bcsa anHamnyeckaa namatb B Typbo [lackane paccmatpmBaeTcs Kak ChnSioWHOW MaccuB
GanToB, KOTOPbLIN Ha3bliBaeTCcs Kyyel. PU3MYEcKM Kyda pacrnonaraeTcsa B CTaplumx agpecax
cpasy 3a 0bnacTbio NaMsTh, KOTOPYIO 3aHUMaeT Teno NPorpamMmmbl.
Mamate nog nobyto AMHaAMUYECKM pasMeLlaeMylo NepeMEHHYH BblAenseTcs npouenypou
New. NapameTpom obpalleHns K aTon npoueaype ABNAeTCa TUNUM3NpoBaHHbIN yka3aTernb. B
pesynbtate obpalweHus ykasaTtenb npuobpetaeTr  3HadYeHWe, COOTBETCTBYyHOLLlEE
ANHaMU4YeCKOMY aZipecy, HauMHas ¢ KOTOPOro MOXHO pa3MecTUTb AaHHble, Hanpumep:
New (1) ;
Mocne Toro kak ykasatenb npuobpen HeKoTopoe 3HayeHwe, T.e. cTan ykasbiBaTb Ha
KOHKPETHbI dun3myeckun 6anT namsit, nNo 3TOMy agpecy MOXHO pas3MecTuTb nboe
3HadyeHne cooTBeTCTBYOWero Tuna. [na atoro cpasdy 3a ykasatenem 6e3 Kakmx-nmbo
npobenoB CTaBUTCSA 3HAYOK #, Hanpumep:
i*: = 2; {B ofBiacTe mnaMaTM IO ampecy 1 I[IOMemeHO 3HaueHue 2}
Takum obpasom, 3HayeHune, Ha KOTOpOoe yKasblBaeT ykasaTerb, T. €. COOCTBEHHO [aHHble,
pa3smMeLleHHble B Kyye, 0603Ha4alTCs 3HAa4YKOM #, KOTOPbIN CTaBUTCA Cpa3y 3a ykasaTesnem.
Ecnu 3a ykasaTenem HeT 3Hayka  TO uMeeTca B BUOY afgpec, No KOTOPOMY pasmeLleHbl
AaHHbIE.
AnHamu4eckyto NamsaTe MOXHO He TONbKO 3abupaTtb U3 Kyuu, HO U BO3BpawaTb obpaTHo.
[na atoro ucnonb3yetca npouenypa Dispose. Hanpumep, cnegyowmin onepatop BEPHET B
Kydy namsiTb, KOTopasi paHee bbina BblgeneHa ykasaTtento i:
Dispose (i) ;
OcBoboamBLUMNCSA yka3aTernb NPOrpaMmMUCT MOXET MOMETUTb 3ape3epBUPOBAHHBIM CITOBOM
nil. Ecnn ykasaTenb cogepXuT 3HadeHwe npefonpeaeneHHoM KOHCTaHTbl nil, To Takown
yKasaTesnb Ha3bIBaloT 1yCMbIM, TO €CTb OH HE yKa3blBaeT HU Ha KaKyr NepeMeHHYH0.
Hacmpoltka cpedsbi Turbo Pascal
Ana oTnagku nporpammbl ygobHO MCNONb30BaTb MNOLIArOBOE BbIMNOSIHEHWE COBMECTHO C
KOHTPOSIMPOBaHMEM TeKylero 3HaydyeHusi nepemeHHblx B okHe Watch. 310 nossonser
BMOETb, Kakoe 3HadyeHue MpuvHMMaeT Ta WM WHas NepeMeHHas B KaXabli MOMEHT
BbINOSTHEHUSA NPOrpaMmbil.
Pekomenayetcs HacTpouTb cpefy Turbo Pascal 7.0 Tak, kak 3To onMcaHo HuxXe.
YT1o6bI BbI3BaTL OKkHO Watch BbinonHute Debug—Watch (nyHkt Debug B rmaBHOM MeHto,
nanee komaHay Watch). Takke ygobHo npu otnagke umetb nepepq rnasamm okHo Output.
[ns ero Bbi3oBa BbinonHuTe Debug—Output. PacnonoxuTte okHa Kak Noka3aHo Huxe

16



Edit Search Run Compile
PTNT .PAS
iz=1; Turbo Pascal Uersi
While i<=Length{a) do
Begin
if alil<>’ ’ then
begin
if not <alil in [’+’, *’-7,
z ==z + alil
else
if alil=’>’ then
begin
ReadStack <(Head., W>;
While <W <> ’{¢’)> and (He
begin

z =z + U3
ReadStack (Head., W

End;

End

gin
ReadStack
Z s=iziw
End;
uwriteStack(Head, alil
End;
End;
I RS 0 B

i
End;
While FPee(Head) do

egin
ReadStack <(Head. W>;
z ==z + U3

End;

Begin

1 Help F7? Trace F8 Step Alt+F10 Local menu

[na nepemelleHns n M3MeHeHUs pasMepoB NobOOro OkHa cHadana Bblgenute ero, nocne
yero BbinonHute Window—Size/Move (nnn HaxmuTe codeTaHue knasuw Ctrl+F5). Tenepb
ONS NepeMeLLeHns OKHa WCNONb3ynTe CTPEsikM Ha KnaBuaType, a ANna U3MEHEHUs1 ero
pa3MepoB — Te Xe CTPEenKu Npu Haxxaton knaesuwe Shift.

Mocne Toro, kak nporpamma OyaeT HabpaHa, MOXHO NPUCTynaTb K OTNagkKe.

[Ons aTtoro, npexage Bcero, HeobxooMmo BbIOpaTb Te NEepeMeHHble, HabnioageHue 3a
3Ha4YeHMEeM KOTOPbIX B MNpoLecce BbINOMHEHMA MPOrpaMmbl MOMOXET OnpenenuThb,
npaBuNbHO NN oOHa paboTaeT W, NpuM HeobXOAMMOCTM, HAMTU U YCTPaAHUTb OLUUOKY.
OnpegenvBWNCL C NEPEYHEM HEOOXOAMMbIX MNEPEMEHHbIX, HYXHO [006aBuUTb 3TU
nepemeHHble B OKHO HabniogeHus Watch. lMocne atoro nporpamma 3anyckaetca Ha

BbINnoJiIHEHNE B NOLLAroBOM pexume.

L Add Watch

B
atch expression
—

Yto6bl pobaButb B OkHO Watch nepemeHHble, 3a 3HayYeHWeM KOTOpbIX HeobXoaAMMOo
Habnoaatb, BeinonHuTe Debug—Add Watch... (nnn Haxmute covetanune knasuw Ctrl+F7),
W BBEOUTE B OKHO 3anpoca MMmsA nepemMeHHow. Kak npaBuno, AN CrMCKOB UMEEeT CMbICH
HabnoaaTb 3a n3MeHeHneM 3HadveHust nonsa data Tekywiero anemeHTa cnucka. Tak, ecrnv B
nporpammMe  OCYLLECTBIISIETCA  «MPOXOA4» MO 3MeMeHTaM Cchnucka pP C  MOMOLLbLHO
nepenpuceameaHus p:=p’.next B uukne, To B okHO Watch uenecoobpasHo aobaBuTb
3Ha4veHue pt.data.

[nga 3anycka nporpamMmmbl Ha BbIMOSTHEHWE B OTNAA0YHOM PEXMME UCNONb3YNTe KNaBuULLN:
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e F8 — pgna nowaroBoro BLINOMIHEHUSA nNporpamMMmbl 6e3 3axoga B MOAMPOrpamMmbl
(Mpouenypbl N PyHKUUK);
e F7 — onga nowwaroBoro BbINOSHEHNSA NPOrpamMMbl C 3aX040M B NpoLenypbl;
e F4 — ong BbINOAHEHNSA NPOrpaMmmbl 4O CTPOKU, HA KOTOPOW pachnofoXeH Kypcop.
Mpwn 3anycke Ha BbiNonHeHMe nporpaMmmbl Turbo Pascal moxeT BbigaBaTh ABa Tvna OLWMOOK:
owubKu nepuoda KOMIUIAYUU U owubKu rnepuoda 8bIrnosIHeHUs.
HuHamu4yeckue cnucku
Moa crniuckomM OObIMHO MOHMMAKOT  KOHEYHbIN  ynopsaodeHHbIM  Habop o6bekToB
NPOU3BOSIbHBIX pa3mepa u Npupoabl.
CBsi3aHHbIE CMUCKM UCMNOSb3YHOTCA B ABYX OCHOBHbLIX CIlyvasx:
— Mpu co3gaHun B onepatMBHOM NamaTU Habopa faHHbIX, pa3Mep KOTOpPOro 3apaHee
HEN3BECTEH.
— B 06asax AaHHbix. CBA3aHHbIA CMMCOK MNO3BONSIET ObICTPO BbLIMNOMHATL BCTaBKY U
yaaneHue anemeHTa AaHHbIx 6€3 peopraHmsaumm BCero AMCKOBOro anna.
CBsi3aHHbIE CMUCKM MOTYT MMETb OAMHOYHbIE UM OBONHLIE CBSA3MW.
Cnucok ¢ ogHon cBsA3blo (OOHOHarpassieHHbIU CrUCOK) COAEPXKUT 3NeMEHTbI, KaXKabli n3
KOTOPbIX MMEET CBSA3b CO CNeayloLmnM 31EMEHTOM OaHHbIX.
B cnncke ¢ oBonHoM cBA3blo (08yHarpassieHHbIU CriucoK) KaXabl 3NIEMEHT UMEET CBA3b, Kak
CO CreayrLwmm 3N1IEMEHTOM, Tak M C NpeablayLLNM NIEMEHTOM.
JluHelHbIl (OOHOHarpasneHHbIl) CrucoK SBMSETCA ANHAMUYECKOW CTPYKTYPOW [OaHHbIX
NepeMeHHoOro pasmMepa, [AaHHble B KOTOPYH MOryT BKMAOYATbCA W M3BREeKaTtbCa B
NPOM3BOSIbHO BbIODpaHHOM MecTe.
CtpouTtb cnmncok ygobHO npu nMomMoLM onpenerieHHoON CTPYKTYpbl OaHHbIX, COCTOSLWEN U3
ANHAMUYECKMX NepeMeHHbIX. Kaxabli anemMeHT (Takke WCMonb3yrTCsi TePMUHbI 3BEHO U
y3en) cnucka Gyaem npeactaBnsaTb 3anucbio A3blka Pascal, cxemaTuyHO nokasaHHOW Ha
PUCYHKE HWXe, KOTopasi COCTOUT 13 ABYX nonen: data n next.
data none data — cogepXXuT AaHHbIE;
next none next — ykasartenb Ha crnegyoLlee 3BEHO
OnuncaHue kaxaoro yana cnucka byaet BbirnggeTb crnegyowmm obpasom:
type PNode = "Node;
Node = record
data: Integer;
next: PNode;
end;
Taknum obpasom, crnvcok npeacraBnsaeTr cobor nocnenoBaTenbHOCTb Y3noB, B none next
KaX4oro u3 KOTOPbIX XPaHWUTCS yKasaTeslb Ha cregylowmin y3en cnucka unm Ha nil, ecnu
AAHHbIN y3en ABNAeTCs NoCneaHnM.
Torga cxemaTnyeckn ogHOHaNPaBeHHbIN CMMCOK MOXHO n306pasnTb Tak:

Nudbopmanmonnas Nudbopmanmonnas NudbopmanmonHast
4acTh 4acTh 4acTh

[

LN >
Ykazarenb Vkazareib / nil

[ns ynobcTtBa MOXHO MCMONb30BaTh YMNPOLLEHHOE cXemaTudeckoe M3obpakeHue cnucka,
nokasaHHOE HUXe.

v

Haugaino crincka

P

B naHHOM npuMmepe ykasateslb Ha I'IepBbIIZ y3eJ1 CMUcKa XpaHUTCA B nepemeHHoﬁ p.
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13. Metoauyeckne matepuanbl Ans oGyvarouwmxcss no Teme «BusyanbHble cpeabl
nporpammupoBaHus. OCHOBbI paboTbl B MHTErpUpoOBaHHOM cpene pa3paboTku
Lazarus»

Lazarus — oTkpbITas cpefa paspaboTkm nporpaMMHoOro obecrnedyeHuss (MHTerpupoBaHHas
cpepa paspabotku: UCP unu IDE ot aHrn. Integrated Development Environment) Ha s3bike
Object Pascal gna 6ecnnatHo pacnpocTpaHsemoro komnunatopa Free Pascal. Lazarus
OTHOCUTCS K TaK HasblBaeMbiM MHCTpyMeHTam ObicTpon paspaboTtkm (Rapid Application
Development — RAD) u codeTtaeT Bu3yanbHOe MNPOEKTUPOBaHME U OOBLEKTHO-
OpPVEHTUPOBAHHOE NPOrpamMMMpoOBaHME.

Mpn paspaboTke Lazarus 6onbwoe BHUMaHWE ObIIO YyAeneHO COBMECTUMOCTU C
KoMmep4deckon cpenon paspaboTtkm Delphi: Lasarus ocHoBaH Ha GubnuoTteke Bu3yanbHbIX
komnoHeHToB Lazarus Component Library (LCL), xopowo coBmecTumon ¢ 6ubnmoTtekomn
BM3yarnbHblXx komnoHeHToB Delphi (VCL).

WHTepdenc Lazarus BHeLIHE OYeHb NOXOX Ha «Kraccuyeckun» nHTepdenc cpeabl Delphi,
HO nNpu 3TOM cpeda Lazarus BkO4YaeT JOCTAaTOMHO MOLUHBLIM pedakTop Koda, MO CBOUM
BO3MOXHOCTAM OnU3KUI K APYrMM COBPEMEHHbLIM CpeaM NporpaMmMUpOBaHUS.

K npeumyuwiectBam Lazarus oTHOCMTCS nopaepXkka (Ha YpOBHE KOMMNMNATOpa) MHOXecTBa
TMNOB cMHTakcuca sa3blka Pascal: Object Pascal, Turbo Pascal, Mac Pascal, Delphi, a Takke
KpoccnnaTdOpMEHHOCTb: NPOrpamMmmMbl MOryT OblTb CKOMMUAMPOBAHbI ANs1 ONepauMOHHbIX
cuctem cemenctaa Linux, Microsoft Windows (Win32, Win64), Mac OS X, FreeBSD, WiIinCE,
0s/2.

Lazarus — cuctema € OTKPbITbIM UCXOOHBIM KOAOM, pacrnpocTpaHsemas Ha ycnosusax GNU
General Public License.

Havano pa6oTbl

3anyctute cpeny Lazarus. Ha ckpuHLLOTe npeacTasneH Bua cpeabl Lazarus.

| ®afin Mpeexa Mowcx Bug Koa Mpoesr  3anycx

= | P 5~ Stand

bl @EEE

EopnoHeRTE | (Fus & w88

Forrn: TForm unit] [
& Form) - o x

patrols, Graphica

T Msnierin BCT  unitlpas

AustoSize [ (False)
Bililcde bl eftToRight

Specifias the placermant of the -
eontrel ingide s Parent i

TForm.AligreTalign = (alkione, alTap, alBc

OGpaTnTe BHMMaHWE, YTO BMECTO OAHOIO, Ha SKPaHE MOSABUITMCH NSITb OKOH:

rmaBHoe OkHO — Lazarus IDE vXX — project1 (3arofiloBoK OKHa BKSlOMaeT Ha3BaHue W
BEPCUIO cpenpbl pa3paboTku, a Takke MMsi MPOeKTa — [0 MEPBOr0 COXpaHeHust aTo byaeT
aBTOMaTU4ECKM Ha3Ha4Yaemoe UMs No YMOSYaHUI);

— OKHO cTapToBon hopmMbl — Form1;

— OKHO pepaktopa cBolcTB obbektoB — WMHcnektop ob6bektoB (Object Inspector),
BKMOYaOLWNA  OpeBOBMAHOE oOTobpaxeHne cnucka OOBLEKTOB W BKNagkm Co
csoncteamu (Properties) BbibpaHHOro o6bekta u cobbituamn (Events), ¢ Hum
CBSI3aHHbIMU;

— okHo Pepaktopa mncxogHoro koga (Lazarus Source Editor), B KoToOpom oTKpbiTa ogHa
BKMagKka C TEKYLLMM pedakTMpyembiM Mogynem uniti;

— 0okHO Coo6LeHnn.

OkHO pefakTopa kofa YacTUYHO NePEKPbITO OKHOM CTapTOBOWN hOPMbI.
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[[maBHOE OKHO
5 Lazarus IDE v1.6 - project] — O X

Qaiin  Mpaska [Mowck Bwg Koa [Mpoexr 3anyck Maker  Cepeuc  Owne  Cnpaska

== :.:|| | - E =) |E‘5| iz~ Standard Additional Commen Controls Dialogs Data Controls Data Access  Systern Mig 4 | *

pRe-plEgeg b FTEEsxEFme cBB=0EELOE®R ¢

B rmaBHOM OKHe HaxoamMTCs rnaBHOE MEHI0, NaHeN NMHCTPYMEHTOB U NanuTpa KOMMOHEHTOB.
B nanutpe KOMMNOHEHTOB OTOBpa)KatTCA KOMMOHEHTbI, C MOMOLLbIO KOTOPbIX pa3paboTumk
cOo34aéT cBOM NpunoxeHus. MNMuktorpaMmmbl CTaHAAPTHBIX KOMMOHEHTOB Lazarus pasgeneHsbl
Ha rpynnbl, U KaXgas rpynna pacnonoxeHa Ha otaenbHow Bknagke (Standard, Additional
Ap.).

[MpoekTnpoBLLMK dOPM

B okHe npoekTupoBlmMka copm oTobpaxaetca dopma
(3aroTtoBka OkHa OyayLLero NpUNoXeHusl) Kak BU3yanbHbIN
ob6bekT. 3gecb nporpaMMucT onpefensieT, kak oOyaer
BbIFNAAETb NPUMOXEHME C TOYKM 3pEHUsi Nonb3oBaTens,
co3daéT rpaduyecknn nHTepdenc nonb3oBaTens. [[Ons
3TOr0 BbIGMPAKOTCS KOMMOHEHTbI U3

Form1 - O X

nannTpbl KOMIMOHEHTOB n
NepeTackMBaloTCsi  Ha  (POPMY. Kounowem | G 5
yﬂpaBﬂeHme BHelWHUM BM,D.OM " Form1: TForm1

noBe4EeHWEM KaXdoro KOMMOHEHTa
OCyLLEeCTBNAETCS c MOMOLLbIO
MHcnekTopa 06bekToB U Pegakrtopa MCXo4Horo koaa.

Mo ymonyaHuio Ans Kaxgoro OKOHHOro npwunoxexwusa B Lazarus
co3gaétca  3aroToBka  [NaBHOrO  OkHa  paspabaTtbiBaeMoro R %
npunoxenna — craptosas popma (Form1). ActiveControl

B pexuMme pedakTUPOBaHWSI Ha 3aroToBke (POpMbl OTOOpakaeTcsl * FLM otene -

AllowDropFiles [] (False)
TOoyeuHasi ceTka, MpeAHasHauyeHHasi Anst oBnerdeHnst Mpouecca .o o pun

Ceoiictea Cobbmua  Wsbpannoe | ¢ |*

pa3MeLLeHnsi BU3yarnbHbIX KOMMOHEHTOB Ha hopMe. AlphaBlendValu 255

NHcnekTop o6bekToB (Object Inspector) Anchors gﬂmml
- AutoScroll False

C nomoulbio OOBLEKTHOrO WHCMekTopa MOXHO W3MEHSITb CBOWCTBaA AM: Dﬁm;i

KOMMOHEHTOB (QOPMbl M onpeaenstb CobbiTMS, Ha KOTOpble LOMKHa BiDiMode | bdeftToRight ¥
pearmpoBaTb dOpMa U €€ KOMMOHEHTLI. Soechas e plcamet ol the. [
OKHO wuHcnekTopa OOBLEKTOB uMmeeT [ABe BKNagku: «CBoicTeay conwelinside s Parent E
(Properties), ¢ NOMOLLBIO KOTOPOW MOXHO HACTPOWUTb BHELLHUA BUA U
apyrve napameTpbl KOMMOHEHToB, M «Cobbitua» (Events), nossonstowyio onpenenntb
«peakumo» KOMMOHEHTa Ha OeNCTBUSA nonb3oBaTens u gpyrme cobbitns — obpabomyuku
cobbimut. WMeHHO HanucaHune 006paboTyMKoB COOLITUA U COCTaBrisieT  OCHOBY
nporpaMmMmnpoBaHunsi B BU3yarnbHOW cpeae.

Penakrop ncxogHoro koga (Lazarus Source Editor)

TForm.Align:TAlign = (alNone, alTop, alBc
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5 PegakTop McxogHoro Koaa — O >

CREN-Y
unitl

1| jpnit Uniti: ~
{Smode objfpc}{§H+}
& interface

uses
Classes, S5ysUtils, FileUtil, Forms, Controls, Graphics,

10 type

TForml = class (TFoxrm)
private
{ private declarations }
c public
15 { publiec declarations }
end; W
< >

T 1 BCT unitl.pas
OkHO pepakTopa kofa npegHasHavyeHo Ana BBoAa Koda paspabaTbiBaeMoro npuioxeHus, a
Takke ONs pefakTUpoBaHMS Koda, CreHepupoBaHHOIO cpefon Lazarus aBTOMaTU4YECKM.
O6paTtuTe BHUMaHWE, YTO Takoro aBTOMaTUYeCKN CreHepupoBaHHOro koda byaeT 4OBOSbHO
MHOTO.

CreHepupOBaHHLIN CPeaon Koa He crieayeT nameHsTb 6e3 HeobxogmmocTu!

B Havane paboTbl Hag HOBbIM NMPOEKTOM OKHO pefakTopa Koaa COAepXuT chOpMUPOBAHHbIV
cpegon Lazarus wabnoH nporpammbl. B pganbHenwem B Ko asToMatuyecknm Oyayt
nobaBnaTbCs  3arotoBkM 00paboTyYMKOB COOLITUW, ANA KOTOpbIX Heobxogumo 6Oyaet
HanucaTtb kod. Kpome Toro, nporpaMMUCT MOXeT onpeaensaTb CO6CTBEHHbIE NOAMNPOrpaMMmbl,
006BbABNATL NEPEMEHHbIN, KOHCTAHTbI U T.4., €CNK 3TO HeobXxoanMO.

Pepaktop kopa Lasarus nopgepxvsaeT NoACBETKY UCXOOHOrO KoAda, a Takke BKIYaet
AOoCTaTOMHO  Gonblioe  YMCNO  WMHCTPYMEHTOB, oObneryawwmux HanmcaHue  kopa:
aBTO3aBepLUeHne, NoACKaska napameTpoB, WabnoHbl koga, n ap.

O6paboTka cobbIiTMI

Cobbimusi — 3TO CBOWCTBa MNpoOLEOYPHOro Tuna, npedHasHa4YeHHble Ans  CcOo34aHus
NoNb30BaTENbCKOWN pPeaKkL MM Ha Te UMK UHble BXOAHbIE BO3OENCTBUS.

MmeHa Bcex cobbiTui B Lazarus npuHATO HaumMHaTb ¢ «Ony». [1BOHOM Wwenyok B HcnekTope
06bekToB Ha cTpaHuue CobbiTust B Nofne HanpoTMB Ha3BaHUsA Noboro cobbiTust No3BonseT
nonyy4nMTb B NporpamMme 3aroToBKy MeTtoga — obpaboTumka aTtoro cobbitus. Mpu aToM ero
nms BygeT CocToATb U3 MMEHW TeKyLlero KOMMOHeHTa M umeHu cobbitns (6e3 «Ony), a
OTHOCUTbLCA OH ByaeT K Tekywen cdopme. Hanpumep, ecnun Ha popme (Form1) pasmeryeHa
KHOMKa (koMnoHeHT Tuna TButton ¢ umeHem Button1), To 3arotoBka obpaboTymka cobbITUA

OnClick (wenyok no KHonke) 6yoeTt nmeTb BUA;
procedure TForml.ButtonlClick(Sender: TObject);
begin

end;

3arotoBky obpabotunka cobbitua OnClick MOXHO Takke NONy4YUTb, BbINOSIHUB [BONHOW
LLIeSTHOK MO pa3MeLLeHHON Ha hopMe KHOTKE.

®opma B Lazarus — 3TO CUMHOHUM OkHa. OGbIMHO NporpamMma UMeeT Kak MUHUMYM OAHY
dopMy, 1 OHa NOABNSAETCHA Ha 3KpaHe B MOMEHT CTapTa NporpamMmbi.

OcHoBHoM cnocob, ncnonb3yemMbli Ansa 3akpbliTnst GopMbl — 3TO BbI3oB MeToaa Close. Ecnu
3aKkpblBaeMasi popma B nporpamMMme rnaBHas, BbI30B 3TOr0 MeToda MpuBEOET Takke K
3aBepLUeHn0 caMon NporpamMmel.

Co3aaHue npocTenLero NpunoXxeHus

Paspabotatb npocreniee NpunoxeHne, cogepxaulee KHOMKM U KOMMOHEHTbl ANS BbiBOAA
TEKCTa.
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PaspaboTka HoBOro npunoxeHus B Lazarus HadmHaeTcsa C co3gaHus npoekta. [lpoekm —
9TO0 Habop cBA3aHHbLIX (PannoB pPasfMYHOro TUMNA, W3 KOTOPbLIX MOCNe KOMNUNAUUN
nonyyaeTtcya nporpaMmma.

O6paTtuTe BHMMaHue, 4TOo ANnsa rpaduyeckoro nNpunoxeHus, paspabartoiBaemoro B Lazarus,
nporpaMme COOTBETCTBYET He OOMH WUCXOOHbIM (pansi, a Heckonbko. [na coxpaHeHus
NporpaMmbl Hy>KHO CKONMMPOBaTb UX BCE.

Korga Bbl B nepBbi pa3 oTKpbiBaeTe cpeny Lasarus, B HEW yxe Mo yMOMYaHuio 3arpyxeH
nycTon NpoekT. Ecnn B cpene Obin 3arpy>xeH HenycTon NpoekT (cpeda npu 3arpyske MoXeT
OTKpbIBaTb NOCNEAHUA NPOEKT, C KOTOPbLIM wWia paboTta) nnm NpPoekT 6bin 3aKpbIT, TO MOXHO
CaMOCTOATENbHO CO34aTb 3aroTOBKY HOBOro npoekta. [Ons a1oro B MeHi «®dann» HyXHO
BblOpaTb komaHgy «CosgaTb...», B OTKpbIBLUEMCHA OkHe B pasgene «[1poekT» BblAenuTb
NYHKT «[punoxeHme» n HaxaTb KHOMKY «OK».

1.1.1. NpoKoHTpONMpynTE, YTO B Cpeae 3arpy>KeH NyCcTon NpoeKT, Npyu HeobxoanMocTun
co3ganTe HOBbIW.

CoxpaHuTte cBou (NoKa eLLé NycTon) NPOEKT.

1.1.2. Ins atoro co3ganTte Ha Aucke pabounmin kaTanor, B KOTOPOM B AarbHENLLEM
OyayT XpaHUTbCS BCE Baluu NporpaMmmbl, a B HEM — kaTarnor ¢ umeHem ProjectO0 ana ceoero
NepBOro NPUNOXEHUS.

O6paTtute BHUMaHue! Kaxablin NPOEKT HY>XHO COXPaHATb B OTAENbHOM KaTanore!

1.1.3. Ha naHenun uHctpymeHTOB Lazarus HaxmuTe KHomnky «CoxpaHuTb Bce» («Save
all») — T.K. B NIPOEKT BXOAUT HECKOSbKO 0anioB N Mbl XOTUM COXPaHUTb UX BCE.

W Lazarus IDE v1.6 - project] — O *,

Qaitn  [Mpaeka [Mowck Bwg Ko [Mpeoext  3anyck Maker  Cepewc  Owne  Cnpaeka
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1.1.4. B oTKpbiBlWEMCS Ouanore coxpaHeHus Bblbepute cBon katanor Project0 wm
OTpedaKkTUpymTe NpeanoXeHHoe No YMOJSIYaHUK UMSA npoekTa «project1», 3ameHuB ero Ha
«ProjectHello» (o6patute BHUMaHue Ha none «Tun danna» — Tam BbibpaH Tmn «*.Ipi»).
BHumaHune! CtapanTech Bcerga gaBatb (paninam npoekTa OCMbICIEHHbIE nMeHa!l

1.1.5. Haxxmnte kHonky «CoxpaHuTby». [uManoroBoe OKHO 3aKpoeTcs U TYyT Xe
OTKPOETCHA HOBOE — C MpeasioKEeHNneM COXpaHuTb Moayrb (B none «Tun dannay» BblibpaHbl
TMNbl «*.pas, *.pp»). Modynb — 3TO OTAenbHas efuHuua MCXOAHOro Kogda nporpammbl.
MmeHHO B MOoayne Bbl B AanbHeunwemM dyageTte nucatb CBOW kod. B ogHon nporpamme mMoxeT
ObITb HECKONBKO MOAYNEN.

1.1.6. OTpepakTupynTe NpeanoXeHHoOe No yMon4aHuio nMa Moaynsa «unit1y», 3aameHuB
ero Ha «MainUnit» — T.k. 970 GyaeT rnaBHbIM (@ B AAHHOM Criyvyae U eANHCTBEHHbIN) MOAYIb
BaLLero nNpoekTa — N HaXXmMuTe KHonKy « COXpaHUTby.

C nomowpbo hannoBoro mMeHemxkepa nepengute B katanor Project0 u m3yuute coctas
npoekTa.

1.1.7. Nocne coxpaHeHWsa npoekTa B Katanore GyaeT co3gaHO HECKONbKo hannos
(mocne pegakTMpoBaHUA 1 KOMNUAALUK NpoeKTa NOABATCA U Apyrue dpannbl):

— (hbann ¢ MKOHKOM NpoeKTa *.ico;

— MH(POPMaLUMOHHBIN hann npoekTa *.Ipi — 3TO «rnasBHbINY ans NpoekTa, UMEHHO

€ro HY>XHO 3arnyckaTb, eCrn Bbl XOTUTE OTKPbITb MPOEKT AN peAakTUPOBaHUS;

— MCXOAHbIN (barn npoekTa *.lpr;

— hann KoHurypaumm npoekrta *.Ips;

— bann pecypcos *.res;

— cbann popmbl mogyns *.Ifm;

— UCXOAHbIN Kog Moayns Ha a3blke Free Pascal *.pas.

1.1.8. B npoekTe Lazarus moryT npucyTcTBoBaTb 1 apyrme ansbi:

— panrnbl pe3epBHbIX Konun *.bak — cosgaroTcs npu pegakTMpoBaHUM NPOEKTa;

— UCNOJSTHAEMbIN (hann nporpamMmmbl *.exe — CO34aETCA NpU KOMNUNSALUNN;
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— 1 apyrue cnyxebHble dannsbl.
BepHutecb B cpepny Lazarus. B npoektupoBliuke gopm fomkHa 6biTb OTKpbITa nycras
3aroToBka rnaBHOW (popMbl, @ B pelakTope UCXOL4HOro Kofga — 3aroToBKa MCXOOHOro TekcTa
MOAyns, KOTOpbIA accoummpoBaH C faHHoWM dopmon. Mbl noka ewé He MNpUCTynunn K
pefakTMpPOBaHUIO MpPOrpamMMbl, OOHAKO CO34aHHas MO YMOSYaHMUIO 3aroTOBKa YXe MOXeT
ObITb CKOMOUNUPOBaHa.

UToObl 3anyCcTnTb NpOrpaMmy Ha BbIMNOSIHEHWE HaXMMUTE KHOMKY «3anyCcTUTb» Ha MNaHenu
3agauu (Mny Bocnonb3ymTech ObicTpon Knasuwen F9).
W Lazarus IDE v1.6 - project] — O *
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Lazarus ocywecTtBUT KOMMUAAUMIO MPUITOXKEHUA M 3amnyck MOSYyYEHHOro WCMOSIHAEMOro
Ghanna. Hawe npunoxeHne noka COAEPXKUT «MNyCcTOe» OKHO 6e3 Kaknx-nmbo SnemMeHTOB,
O[HAKO 3TO OKHO yke obnagaeTt 6a30BoOM PYHKUMOHANBHOCTLIO — €ro MOXHO nepemMeLathb,
N3MEHATb pas3mep, CBOpayMBaTh, pa3BopaynBaTh, a Takke 3aKkpbiTb: NPU HaXKaTUN KpecTuka
B BEPXHEM YINy OKHa nporpaMmma OyaeT 3aBeplleHa, U Bbl BEPHETECH K peaakTUpPOBaHUIO
npoekTta B cpeae Lazarus.

BHOBb € ncnonb3oBaHMeM bannioBOro MeHempkepa nepengute B Katarnor CBOero rnpoekra.
Mocne komMmunAuMM B HEM MOSABUIICA MCNoOMHAeMbIn dhann *.exe, a Takke nanka lib, B
KOTOPOW cpefa XpaHUT NOoLKNtoYaeMble K NPOoeKTY AaHHble N MHopMaLuMilo O KOMMUANALMN.
Paamep ucnonHsemoro dpavina nonyymnca gocratodHo Gonbwmm (okono 20 MB) — wn aTo
NPUTOM, YTO B HaLLEM NPUMOXEHUM NOKa TONbKO 0AHa nycTtas dopma! 3To Npom3oLno ns-3a
TOro, 4YTOo NO YymonyaHuto Lazarus B WCNOMHAEeMOM panne coxpaHsieT OTnagouHyo
NHJ OPMaLNIO.

[na ymeHbLleHnsa pasmepa ucrnonHaemoro anna B rnaBHOM okHe Lazarus BblbepuTte NyHKT
MeHo «[lMpoekT», 3aTeM «[llapameTpbl nNpoekTa», a B OTKPbIBLUEMCH OKHE napamMeTpoB
nepenaute Ha ctpanuuyy «OTnagka» U CHUMUTE oriaXkoK HanpoTuB nyHkTa «[leHepupoBaTb
OTNagoyHy MHopMaumo» (CM. CKPUHLLOT).

MapameTpe npoekTa: project] X

| % L Pexume cBopkn

w MNapameTpel npoekTa it How i Bt

Cnpaeka

- HacTpoiika w yenesas nnatdopma
- AHanns

- Komnunauyma n kemnoHoeka

- OTnagka

- MNogpoBHocTe BbIBOAA

- CooBLueHnA

- Mapamerpebl nonesoearens

- [JIONOAHEHWNA W NEPEKPBITUA

- Komangel komnunaTopa

D Wcnonesoeate kak napamMeTpel No yron4al

OokazaTe napamMeTpel

- Mpunoxenne
- Dophabl o (-ci [ Crexa (-Ct)
-~ Peaaxtop FPDoc [] Ananazona (-Cr) [[]Bezosoe meToaos (-CR)
Wi i [] Mepenonxenua (-Co) [ Bentounts kog Assert (-5a)
- CBEEHWA O BEPCMK
P
i‘|egcr-|}rpc‘:'I EHEPMPOBATE 0TNageqHY0 nHbopmaumro ana GDB (megnennee / Gonblue pasmep)
- Pasnoe Wrdopmaymna gna GDB
v [lapametpel koMnunATopa Tun oTnagouHol nHdopmann | ABToMaTUHECKni (-g) v
- Mytn

BrelgaeaTe HoMepa cTROK B OLWIMBKaX BPEMEHW ncnonHedna (-gl)
[Jrenepwposats kog ana Valgrind (-gv)

[JWcnonssosats BHewHmii daiin oTnagodrbix camsonoe GDB (-Xg)

Mpoyan oTnagouHan MHGopMaLma

[]Wcnonezosate mogyns Heaptre (npoeepka Ha Hanuune yTeuex namati) (-gh)
[] Mnuynanuznpoeare nepemenHsle mycopom (-gt)

[[]renepupoeate kog gna gprof (-pg)

O BelpesaTe cMMERNEI U3 MCnoaHuMora daina (-Xs)

Tect JKCNOpPTUROEATE WMmnopTuposate OTmena

BHOBb 3anyctute nporpamMmy U nNpoBepbTe pasMep MCNOSHAeMOoro gawna — OH
cTaTb okono 2,5 MB.
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WTtak, y Bac Ha [aHHbIl MOMEHT €eCTb 3arotoBka (MpoToTWn) ByayLlero NpUMoXeHUs.
Peannsyem gnga atoro npunoxeHusa npocrenwmnn gyHkumoHan. [lobasbte Ha oOpMy KHOTKY,
Npy HaXkaTum Ha KOTopyto ByaeT nosaBNATbCSA OKHO ¢ Haanucbto «Hello, world!»

1.1.9. na aTtoro co cTpaHuupl Standard nanuTpbl KOMMOHEHTOB BblIbepute C
MOMOLLIO Mbilwn 1 AoBaBbTe Ha opMy KHOMKY (06bekT Tuna TButton).
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1.1.10. Npun BblaeNeHHON KHOMKe Ha dopme (KHomka npwu BblaeneHun OGyaet no
rpaHvuam «obpamneHa» KsagpaTHbIMU Mapkepamu, MOTSHYB 3a KOTOPbIE MOXHO U3MEHUTb
e€ pasmep) nepengute B MHCnekTop OOGBLEKTOB M Ha BkNagke «CBowcTBa» Hamgute
ceonctBo Caption, KoTopoe oTBeYyaeT 3a OoToOpaxkaeMyt Ha KHOrMke Haanucb. MameHute
HaanMcb Ha KHomMke rno ymonyaxuio ¢ Button1 Ha Hello!.

1.1.11. Hangute B MIHCnekTope 06bEKTOB ANst KHOMKM CBOMCTBO Name — UMsI KHOIMKM,
nossongwuiee obpallaTbCca K Hen B koge. MIameHuTe 3agaHHoe no ymonyaHuio nmsa Buttoni
Ha Bonee «rosopsee» umsa ButtonHello.

O6patute BHMMaHKe! Bcerga ctapanTech JaBaTb 06beKTaM U nepeMeHHbIM OCMbICIIEHHbIE
nmeHal

1.1.12. enictBya aHanormyHeiM obpasom, usameHute y opmbl Form1 cBONCTBO
Caption (3aronosok ¢popmsl) Ha «Hello, world!», a uma popmbl Ha MainForm.

1.1.13. Cospgante obpabomuyuk cobbimus «llenyok no kHonke». [Ans aToro Bblgenure
kHonky ButtonHello, nepengute B WHcnektop 06bekTOoB Ha Bknagky «Cobbitnsa» u
BbINOSIHUTE ABOMHON LWen4yok B none Hanpotme cobbiTns OnClick. MNpu 3ToM OTKpoeTCcs OKHO

pefakTopa koga ¢ 3arotoBkoi obpabotumka cobbitua OnClick:
procedure TMainForm.ButtonHelloClick (Sender: TObject) ;
begin

end;

1.1.14. Ytobbl 3apgaTb Te [OencTBusl, KoTopble OyayT BbINOMAHATHCHA, Korga
nonb3oBaTeNb LWENKHET Ha KHOMKE B 3anyweHHOW nporpamme, HYXHO B Tene 3Tou
npoueaypbl (Mexay 3apesepBuMpoBaHHbIMK crioBamu begin n end) HanucaTe Heob6xoaMMBbIV
KoA.

1.1.15. 3anporpammupyite nosiBfieHne MHGPOPMAaUMOHHOIO OKHa ¢ Tekctom «Hello,
world!» no HaxkaTuto Ha KHonky. [nga atoro B Tene obpaboTynka HabepuTe cnegyrowmnn Kog
(npouenypa ShowMessage co3naéTt ctaHgapTHOE OKHO AN1s BbiBOAA COOBLLEHWIA):
ShowMessage('Hello, world!'");

MpoTectupynte npunoxeHue. [Ins atoro 3anyctute ero (komaHga «3anyctutb» unu F9), n
nocrne 3anycka LENKHNTE Ha KHoMKe. Ha akpaHe nosiBuTbCA HEBOMbLLIOE ONanoroBoe OKHO C
Hagnucblo «Hello, world!» 1 ogHon kHonkon «OK».

OT0 AnanoroBoe OKHO SABNSAETCA MOAANbHbIM — MOKa OHO He ByaeT 3aKpbITO (KPECTUKOM UMK
wenykom no kHonke «OKy), BbINONHEHNE nporpaMmmbl OyaeT NPpMOCTaHOBIIEHO U APYrMe OKHa
nporpamMmmbl 6ygyT HEAOCTYMHbI.

Ha npaktuke ucnonb3oBaTb AN BbiBOAA MHOpMaUMM MogarnbHble OKHA Aaneko He Bcerga
yaobHo. [opa3go 4valle MCNonb3ylTCA MeHee HaBs34vMBble Cnocodbl MH(OPMUPOBaAHMS
nonb3oBaTens. BHecuTe nameHeHus B nporpammy, Takum obpasom, 4Ttobbl Ana BbiBOAA
coobLleHMs  ucronb3oBancs  KOMMOHeHT  «MeTka»,  No3BOMsAOWMIA  O0TOOpasnTb
NPOM3BOSIbHLIN TEKCT.

1.1.16. lna aToro BbiGepuTe M3 NanuTpbl KOMMNOHEHTOB (CTpaHuua Standard) meTky
(obbexT Tnna TLabel) n pasamectute eé Ha opme.
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1.1.17. C nomowpbto MHcnektopa obbekToB M3ameHuTe uma MeTkn Ha LabelHello, a
oTOGpaXXaeMbl TEKCT Ha MYCTY CTPOKY.

1.1.18. B pepaktope kogma 3ameHuTe Teno obpaboTymka Lwenyka Mo KHOMke —
npoueaypsbl TMainForm.ButtonHelloClick — Ha cnegytowmin koa:
LabelHello.Caption := 'Hello, World!';

1.1.19. MNpoTectupynte nporpammy. llocne HaxaTua Ha KHOMKY BUA OKHA LOSMKEH
ObITb NPUMEPHO CrEeAYOLLNNA:

@ Hello, world! — O P

Hella, world!

O6paTtute BHMMaHue! [lpu npoekTupoBaHUM wuHTepdenca nporpaMmmbl  UCNOMb3YNTE
BO3MOXHOCTU MPOEKTUPOBLLMKA (POPM MO U3MEHEHUIO Pa3MEPOB U NOSTOXKEHNA KOMMOHEHTOB
AN co34aHusa akkypaTHOro n ygqobHoro nHtepdenca.

Cpoenaem Hawe npunoxeHne 6onee WHTepakTUBHbIM — [o6aBMM ANns nonb3oBaTens
BO3MOXHOCTb MEHSATb TEKCT, BbIBOAMMbIA NPOrpamMMon: NyCTb UMsI TOro, C KEM nporpamma
OyneTt «3aopoBaThCsAy, onpegenseT nonb3osaTterb.

1.1.20. JobaBbTe Ha opmy none pegakTMpoBaHus (KOMMOHeHT Tuna TEdit—
No3BOMsieT NOfb30BaTeEN0 BBOAUTbL W pedakTMpoBaTb TEKCT) co cTpanuubl Standard
NanuTpbl KOMMNOHEHTOB.
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1.1.21. N3ameHuTe y nonsa pegaktnpoaHmsa ceonctso Name Ha EditHello.

1.1.22.Y nons pepaktmpoBaHua HeT cBounctBa Caption. OTtobpaxaembli TeKCT
(3agaHHbIN NO YMONYaHuo, BBEAEHHbBIN UM OTPEAKTUPOBAHHbLIN NONb30BaTENEM) XPaHUTCSA
B cBonctBe Text. Yepesa MHcnekTop OObLEKTOB YyCTAHOBUTE 3HA4YeHMe 3TOro CBOMCTBA MO
ymMonyaHumio: «worldy».

1.1.23. OTpenaktnpymnte obpaboTyumnk Haxxatmns Ha kHonky ButtonHello Takum obpasom,
yTo6bI NpOrpamma 6Gpana nmsa 4ns NPUBETCTBUSA U3 Nons pegakTuposaHusa EditHello.
YkasaHue: B cBonctBax Caption n Text xpaHsaTcs CTpokoBble AaHHbIE, N paboTaTb C HUMM
HY>KHO KaK C nepeMeHHbIMK Tuna string.

1.1.24. Y Bac gomkeH nony4YnTbCs cnegyowmin Koa;

LabelHello.Caption :='Hello, ' + EditHello.Text + '!';

1.1.25. 3anyctuTte nporpammy 1 NpoTecTupymTte eé€ paborTy.

CamocToaTensHo gobaBbTe Ha (hopmy eLlé OaHY KHOMKY, MO HaxaTuo Ha KoTopyk byaet
NPOUCXOOMUTb BbIXOA U3 NPUNOXEHNSA (3aKpbITb NpuUnoxeHne nossonseTt npoueaypa Close).
O6paTtute BHMMaHue! bonee GbicTpbi cnocob co3gate obpabotumk cobbitua OnClick ans
KHOMKA MO CPaBHEHUI C OMNUCaHHbIM Bbllle — 3TO MPOCTO B MNPOEKTUPOBLUUKE ¢OpM
BbIMOMNHUTL ABONHOWN LLEMYOK NO KHOMKE.

MpuMepHbI BUA OKHA UTOFOBOW NporpaMMbl Nocne 3anycka U HaxaTus Ha KHonky «Hello!»:
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@ Hello, world!  — O

Hello, world!

| world || Helio!
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