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IIpenucioBue

[Ipegnaraemblii BHUMAHUIO IUTATEICH 9/IEKTPOHHBIH yIeOHO-METOINICCKUN KOMILIEKC
(masee — DVYMK) npenasnaden jijist cTyaeHToB crernuaibaoctei 6-05-0113-04 «DPusuko-
MaTemMaTHIeckoe obpasoBanne (Maremaruka u uHpopmaTuka)y», 6-05-0113-04 «Dusuko-
MareMaTHIeckoe obpazoBanue (husnka u nHbopMaTuKa)» 1o yaebHoil quciuminae « Me-
TOJIbI AJITOPUTMUBAINN U ITPOIPAMMUPOBAHIE .

VMK «Merospl ajgropuTMusaun U IporpaMMUPOBaHUE» pa3pabOTaH HA OCHOBE
PpUMEPHO# y4eOHO#l TporpaMMbl 1O y4YeOHON JIUCIUILINHE JJisd creruaabHoct 6-05-
0113-04 «Dusmro-maTeMaTnieckoe obpazoBanue (dbusnka 1 MHOOPMATHKA; MATEMATHKA
u uadopmarrka; nabopmaTka)», yreepxKaennoii 07.02.2024, perucrpanuontbiii Ne 6-05-
01-010/mp; yueGHOTO IIaHA yIPEKICHUS BBICIIIEr0 00pa30BaHus 110 crienuaabHocT 6-05-
0113-04 «®Pusuko-maremaTuvyeckoe obpazoBanue (Maremaruka u uadpopmaruka)» (per. No
®M-6-001-23 /yu., yreepxkaéunoro 23.02.2023 rosa), y4ebHOro IIaHa yIpesKIeHIs BbIC-
mero obpasoBanus 1o crenuaabaocTu 6-05-0113-04 «Dusuko-maremaTuydeckoe 0d6pa3o-
Banue (usuka u uadopmaruka)» (per. Ne DM-6-002-23 /yu., yreepxaéunoro 23.02.2023
rojaa).

OVMK comepkuT Kype JIEKIuil mo TemMaM y4aeOHO MporpaMMbl, ILUTaH J1a00paTop-
HBIX 3aHATHi. Pazen KOHTpoJid 3HAHUI BKJIIOYAET TECTOBBIC 3aJaHUA, BOIPOCHI JIJId
IIPOBEJICHUS UTOTOBOI'O KOHTPOJISA C(OOPMUPOBAHHOCTU COOTBETCTBYIONINX KOMIIETEHITHIM
CTYIeHTOB. BeromoraTe/ibHbIN pa3ies BKIIYAeT 9JIeMEHThI YIeOHOi ITpOoTrpaMMbI 110 JIHC-
murinae «MeTopl aJropuTMu3anu 1 IporpaMMUPOBaHues (MOSCHUTEIbHAS 3aIICKa,
OPUMEPHBINA TeMAaTHIECKUil TJIAH, COJepPKAHIe YIeOHOIO MaTepualia), COIEPKUT CIIUCOK
PEeKOMEeHIyeMOi JInTepaTyphl.
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COAEP>XKAHUVE YYEBHOI'O MATEPUAJIA

Pazgen 1. OCHOBBI TEOPUU U ITPAKTUKU AJITOPUTMU3AILINN
N A3BIKOB ITPO'PAMMUWPOBAHUA

1.1 OcHOBBI aJITOPUTMUIAIINN.

DTallbl penteHns 3a/a9 Ha KOMIIbIOTEPe.

[Tonsarue anropurma.CBoiicTBa ajJropuTMa.

CriocobB! TIpeICTaB/IeHNsT aTOPUTMOB. BJIOK-CXeMbI aJTOPUTMOB, OCHOBHBIE dJIeMEH-
Thl. Da30BbIe CTPYKTYPHI.

1.2 OcHOBBI TeOpuuU SA3bIKOB MPOrPaMMUPOBAHUS.

[Tongrue si3pika nporpamMupoBanus. O0IaCcTh TPUMEHEHUs SI3IKOB IIPOIPAMMUIPOBa-
nus. Kpurepun 3hdeKTUBHOCTH SI3BIKOB MTPOIPAMMUPOBAHUSI.

[IyTu sBosIONIN A3BIKOB M TEXHOJIOTHI TporpaMMupoBanus. [lapaaurMbe! mporpamMmmn-
poBanus. Buabl a3pikoB porpamMmmupoBanusd. [lapajgurma cTpyKTypHOrO ITporpaMMUpo-
BaHUI.

1.3 Cuctembl 1 cpeabl ITPOrpaMMUPOBAHNSI.

[Tonaruga cucrem u cpej nporpamMmupoBanus. Haznadenne, ocHOBHBIE (DYHKITMH U CO-
CTaB CUCTEMBI ITPOTPAMMUPOBAHNS.

Pazgen 2. METO/IbI PABPABOTKN AJITOPUTMOB B CTPYKTVYP-
HOM ITPOTPAMMUWPOBAHUMN

2.1 OcHOBHBIE 3JIEMEHTHI f3bIKa IIporpaMMupoBaHusi. THUNbl mepeMeHHBIX,
BbIpaKeHU4.

OcHoBHble MOHATHS si3bIKa porpamvuposanns Object Pascal (B cocrase cpesipr Delphi):

CUMBOJI, CJIOBA, BEJINYNHA.

Ckastsipble (IIpOCTBIE) THIIBL JIAHHBIX: [IEPEUIUCISIEMbIil, [IeJIblii, BEIeCTBEHHbII, JIOIH-
YEeCKUIl, CUMBOJIbHBIA U AUAIIa30HHBIN.

Onepanuu u BbIpakeHusl. YHapHble U OMHApHBIE oneparuu. [IpuopurerHocts ore-
parmuit. Apudmerndeckue u Jiorudeckue Bbipazkenusi. COBMECTUMOCTH TUIIOB OIIEPAHJIOB
BbIparKeHU.

=
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Ocnoenble apudmerndeckue pyakimu B Delphi. —FF

CrpykTypa mporpammbl, cTpyKTypa mpoekta Delphi.

2.2 OnepaTopsbl si3bIKa IIpOrpaMMupoBaHusi. Ba3zoBbie ajiropuTMuyieckmue KoH-

CTPYKIH. AJrOopuTMbI 06PabOTKN JAaHHBIX CKAJISIPHBIX (IPOCTHIX) TUIIOB.

Omneparop npucBanBanus. Kommenrapuu B mporpamme. [Iporerypsr BBosia n BbIBOJIA.
DopmaThl BHIBOJIA IUCTIOBBIX JTAHHBIX.

[TonsgTue cTpyKTypHOrO OllepaTopa.

Anropurmuieckas korcTpyknusa «CremnoBanues. CocTaBHOI omepaTop.

Aurropurmudeckast KoHCTpYKIust «Bersiiennes. Oneparop ajibrepHaTHBbI (YCIOBHBII ).

[Tonnast u menosinas (opmbl onepaTopa ajgbrepaaTuBbl. OmepaTop BbIOOPA.

Anropurmudeckasi KoHcTpykiust «[loBropenues. IloHSTHST <«IIUKJT», «TEJIO IUKJIAY,

«ycyioBre nukiay. LIuKIer ¢ onpeenseMbiM KOJIUIecTBOM moBTopennit. Omneparop muk/ia
while. OnepaTop nukiia repeat. [luki ¢ m3BecTHBIM KOJIMIecTBOM moBTOpeHuii. OmnepaTtop
nuka for. Biroxennbie mukIbl.

Peamuzanyst 06 bEKTHO-OPUEHTHPOBAHHOIO IIporpaMMupoBanus B cpejge Delphi. Ap-
XUTEKTYpa BulyasbHoil cpejbl pazpaborku Delphi. [lopsiiok cozpanus npuioxkenus B
Delphi. O6bekTHO-cOOBITHIIHAST MO/IEb pabOThI puoKenus Windows.

CobbiTus u nx obpadorka B Delphi. Tumnbr nanuabix, npeobpazoBanus Turos. [IpoekTu-
poBanmue rpacpudeckoro narepdeiica. Kiacc Form. Knaccor Label, Edit, Listbox, kHomku,
MH/ITKATOPDI, YIPABJIAIOINIIE 9JIEMEHTH 1 UX CBOWCTBA.

2.3 BcriomoraTeJsibHbIE aJITOPUTMbI U TIOAITPOTPAMMBI.

[Tongrue mommporpammer B Delphi. Buasr noanporpamu. Jlokaabubie u riiodaibHbIe
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IIEpEeMEHHDbIE.
Hpoue,nypbl II0JIB30BaTEJId. CprKTypa nponeaypbl HOJIL30BaTE . OpFaHI/ISaHI/IH BDbI- Ha secb skpat
30Ba IIPpOIEYyPbI IIOJIL30BaTECJIA. TI/IHBI ITapaMeTpoB (CbaKTI/ILIeCKI/Ie u (bOpMaJIbeIe, ITapaMeTp

SHAYEHUsI W TapaMeTpbi-lepeMeHHbIe). BUjibl Iporeyp 1moJIb30BaTe s IpoleLyphbl 6e3 SakpbiTe
IapaMeTpoB, IIPOIEIYPHI ¢ lTapaMeTpaMU-3HaYeHUAMHU, IIPOIeYPHI ¢ IapaMeTpaMu- 3Ha-
YeHUAMU U IIapaMeTpaMU-IIepeMEHHbIMU.

Oyukmun nosb3oBaTess. CTpykTypa dbyHKIuUN moab3oBaresis. Opranusaiius BbI30Ba




dyukmyum nosbzoBaresisa. Orindnsg OYHKIUT TOJIb30BATEIS OT MPOIELYPhI OJIb30BaTE-
JIsl.

[Tonsgrue nrepanuu. [lonsrne pexkypcun. PekypcuBHble TOAITPOrpaMMBbI.

2.4 CTtpyKTypupOBaHHbIE (COCTABHBIE, CJIOXKHBIE) TUIbI JAHHBIX. AJITOPUT-
Mbl OOPAbOTKM JAHHBIX CTPYKTYPUPOBAHHBIX TUIIOB.

[Tonsgrue crpokoBoii Besmunnbl. OObsiBIeHNE CTPOKOBBIX BeaumduH. Onepamuu HaJ
crpokoBbiMu BestmauHavu B Delphi. [lporeaypsr u dyHKInn paboTbl cO CTPOKOBBIMU
BEJIMIMHAM.

[Tongarue maccusa. OpHoMepHble U JByXMePHbIE MACCUBBI: OIMUCAHUE MACCHBOB, CIIO-
cOOBI BBOJIA U BBIBOJIA 9JIEMEHTOB MaCCHBA.

MeTobl aJlropuTMHU3AIMT: TIOUCK B MACCUBe, yIIOPsAI0YnBaHie (COPTUPOBKA) SJIeMEeH-
TOB MacCCHBa, IUKJINYECKIE TIEPECTAHOBKY 3JIEMEHTOB MaCCUBA.

MeTo/ibl mOncKa 971eMeHTa MAacCUBa: MOUCK 1epebopoM, OMHApHBII monck u jip. [louck
9JIEMEHTOB B OJJHOMEPHBIX U JIByXMEPHBIX MACCHBAX C 3aJIAaHHBIMU CBOHCTBaMU (CBOHCTBA
9JIEMEHTOB, JieyKalux Ha (I0J1, HaJi) TJIABHON U TI0O0YHOM JIMArOHaIsIMU KBAJIPATHOM MaT-
PHIIBI U JIP. ).

MeTo/ibl yHOPSIIOUNBAHUS 9JIEMEHTOB MACCUBa: COPTUPOBKA BHIOOPOM, COPTUPOBKA 00-
MeHOM (Iy3bIPbKOBAsI) U JIp.

Huknmaeckne mepecTaHOBKY 9JIEMEHTOB MACCUBA.

Anams anmropurMoB. CI0KHOCTH aJrOPUTMOB.

[Tonsarne muOXKecTBa B Delphi. Ommcanne muoxkecTB. Omepariun Ha i MHOYKECTBAMIA:
o0beMHEHNE, TIepecevdeHne, pa3HOCTh, OTlePAIlUi CPaBHEHNs, OlepPaIns in.

[Mongrus 3ammcu, nomsa 3ammcn. Ommcanne 3armceii. Maccuswr 3amnuceit. OmepaTtop
with.

[Tonsarue daitios. Bussr daitnos. Tunusuposanubie daitabl. Pabora ¢ Tunusuposan-
ubiMu aiiytamu B Delphi: coznanue daiiia, ucnosmb3oBanne Janubix 3 daiiia, J0MoJ-
Henue aiiyia HOBHIMU JIAHHBIMU.

2.5 OcHoBBbI mporpaMMupoBanus rpaduKu U 3ByKa.

OcnoBsl pabotsl ¢ rpadukoit. Mogayns Graph. I'paduteckune npumutuser. Pabora ¢
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neroMm. Pabora ¢ niepom u kucrbio. leiictBus co mpudramu. VMutarus JBUKeHUS Ipa-
duaecknx 06bekToB. [locTpoenne rpacdukos snemenTapubix dynkimii. /lemoBas rpadpuka
(crosibuarbie U KPYroBble JIHATDAMMBI).

OcnoBsl padoTsl co 3B8yKoM. Mosysbs Sounds. IIporenypor u dpyukiun ijist paboTsr o
3BYKOM.

Hauqano
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PA3JIEJT 1
OCHOBI)I Teoprun 1 IIPAaKTUKH aJIropuTMu3aln 1M A3bIKOB IIPOrpaMMHUPOBaHUA

1.1 OcHOBBI aJITOPUTMU3AIIAN

Ye/loBEK €2KeJIHEBHO BCTPEYAETCS ¢ MHOXKECTBOM 3a/1a¥, BOSHUKAIONINX B Pa3IUIHBIX
00JTacTIX JIeATEILHOCTH ODINEeCTBa, HAIIPUMED:

a) MOJ'OTOBUTHCS K YPOKY TI0 MATEMaTHUKE;

6) NPUTOTOBUTH PACTBOP JIsl MIPOSIBJICHUsT (DOTOILJIEHK;

B) u30aBUTHCs OT JIMIITHETO BECA.

g pertenns 3a/1a9 HAJI0 3HATH, YTO JIAHO, U 9TO CJIEJIYeT MOIyInTh. pyrumnm cioBa-
MU, 33/1a9a [PEJICTABIIIET cO00l COBOKYIMHOCTD JIBYX OOBEKTOB: MCXO/IHLIX JAHHBIX U
HUCKOMBIX PE3Y/IbTATOB. UTOOBI OJIYUUTh PE3Y/IbTaThl, HEOOXOINMO 3HATH METO/, pelle-
HUSI 321291, TO €CTh PACIIOJIAraTh IIPEJUCAHneM (MHCTPYKIIUEH, IIPABUIOM ), B KOTOPOM
yKa3aHO, KaKue JIeHCTBUSA 1 B KAKOM ITOPSJIKE CJIEIYET BBIIIOJIHUTH, YTOOBI PENTUTH 33/1a9y
(mosTyunTh MCKOMBIE pe3ynbTaThl). [Ipenmmcanue, onpenesstoniee moPsI0K BBITOJHEHHsT
JeficTBUl HaJI JIAHHBIMU C II€JIBIO TIOJIyUEeHUs] NCKOMBIX Pe3y/IbTaTOB, HA3bIBAETCS AJIT'O-
PUTMOM.

AnroputMm - 3TO TOUHasi KOHEYHas CUCTeMa ITPABUJI, ONPeIeadIonias cojiep-
»KaHWe U MOPSA0K AeNCTBUI MCIIOJHUTENs HAJ HEKOTOPbIMHU OoObekTamu (mc-
XOMHBIMH U MMPOMEXKYTOYHBIMU JAHHBIMH) [JIsi MOJy4eHus (MOCjie KOHEIHOIO
YKCJIa 11aroB) UCKOMOIO Pe3yJibTaTa.

Crretyer mMeTh B BHJLY, UTO 9TO — HE OIPEJITICHAE B MATEMATUIECCKOM CMBIC/IE CJIOBA,
HO JIOBOJIBHO TIOJIPOOHOE OMMCAaHUE TOHATHS aJTOPUTMA, PACKPBIBAIOINIEE €TI0 CYIIHOCTb.
Onucanne MoxkeT OBITH JpyruM. Tak, B HMIKOJIBLHOM YUeOHHKE 10 MHMOPMATHKE IMOHS-
THE AJITOPUTMa JIAeTCs B ciejytorieir popme: «I1od arzopummom nonumaom nonammoe
U MOYHOE NPEINUCAHUE UCTOAHUMEAO COBEPWUMD NOCAIOBAMENLHOCTY deticmeul, Ha-
NPABAEHHIT HA PEWEHUE NOCTNABAEHHOT 300a4U».

[Tonarue ajropurma gBJIAETCA OJHUM U3 OCHOBHBIX TIOHATUN COBPEMEHHOI MaTeMaTH-
KA W gBJIAETCA OOBEKTOM HUCCJIEIOBAHUS CIENUATLHOrO pas/iejla MaTeMaTUKN - TEOPUN
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AJITOPUTMOB.

Ncropusi rTepmuHa

CoBpemenHoe (hopMaIbHOE OIpeIeeHne aJropurmMa oe110 gaHo B 30—50-x ro-
a6l XX Beka B paborax Twiopunra, [Tocra, Yépua (resuc Yépua — Trhiopunra),
H. Bunepa, A. A. Mapkosa.

CaMo CJIOBO «aJIrOPUTM» ITPOUCXOAUT OT UMeHn yuéHoro A0y AOmysuriax My-
xammeta uba Myca anb-Xopesmu. Oxosio 825 roga OH Hammcas COYMHEHWE,
B KOTOPOM BIIEPBBIE JIajl OMHCAaHUE MpuayMaHHOW B VHIUM MO3UIIMOHHON Ie-
CATHUYHON cucTeMbl cumcienus. K coxkasiennio, apaOCKuil opuruHajg KHUTH He
coxpanuiics. Ayib-Xope3mu c¢hopMyInpOBaJI TPABUIa BEITUCIECHUIT B HOBOI CH-
cTeMe U, BEepOsSTHO, BIEPBbIE UCIOJIB30Ba 1udpy 0 /i 0003HAUEHUs IPOILY-
[IEHHOW TIO3UIMU B 3amucu 4dncia (eé WHIuiicKoe Ha3BaHue apabbl lepeBen
Kak as-sifr waum mpocto sifr, orcioma Takue ciioBa, Kak «iudpay u «mmdpy ).
[Ipubm3uTebHO B 9TO Ke BpeMsi MHnMCcKue Mudpbl HAYAIN MTPUMEHATh U
Jpyrue apabckue yuénble. B reppoit nosoBune XII Beka Kuura ajb-Xope3mu
B JIATUHCKOM ITepeBOjie NMpoHuKIa B EBpomy. IlepeBomunk, nMs KoToporo mo
HaC He JIONLIo, JaJ eil HasBanue Algoritmi de numero Indorum («Asropurmbr
o cuére nHaniickom» ). [lo-apabcku ke KHUTa nMeHOBajach Kurab asib-jike6p
BaJib-MyKabasia («KHaura o cjiokeHun u BbrauTaHumy ). V13 OpUrnHaAJIBHOTO Ha-
3BaHUs KHUTU ITPOUCXOJIUT CJIOBO Ajirebpa.

Takum O6pEiBOM7 Mbl BHJIMUM, YTO JIATUHU3UPOBaAHHOE MM CpPE€AHEa3naTCKOI'O
ydeHoro OBLIIO BHIHECEHO B 3aIJIaBUE KHUT'K, U CeroJlHd HHU Yy KOI'O HET COMHE-
HHﬁ, Y9TO CJIOBO «aJI'OPpUTM» IIOIIaJIO B eBpOIIeﬁCKHG A3bIKM MMEHHO 6J1arozgapﬂ
9TOMY COYMHEHUIO. O,ZLH&KO BOIIPOC O €ro CMbICJIE IJINTECJIbHOE BPEMIA BbI3bIBAJI
02KeCTOYEHHbIEe CIIOPLI. Ha IIPOTAXKECHNN MHOI'IX BEKOB ITPONCXO2KICHUIO CJIOBA
JaBaJIMChb CaMbl€ pa3HbIe 00'bACHEHUS.

Onnuu BeiBOAMM algorism u3 rpedeckux algiros (6osbHoOI) 1 arithmos (aucio).
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W3 Takoro oObsicHeHUsI He OY€Hb SCHO, TIOYEMY YHCJIa UMEHHO «OoJsibHBIey. Vn
’Ke JIMHTBUCTaM OOJIbHBIMU KA3aJUCh JIIOJIN, UMEOIINe HeCUACThE 3aHUMAThCs
BoraucienusMu’! CBoE 0O0bsCHEHMEe MPEJJIATal U SHITUKJIONEIMIeCKUil CJI0Baph
Bpokraysa u Edpona. B uém anropudm (KeraTu, 10 PEBOJIONUN UCIIOIB30Ba~
JIOCh HAIUCAHUE aJIFOPUTM, depe3 (bUTY) MPOU3BOJUTCI «OT apabCKOro CJioBa
Aub-Toperm, TO ecTh KopeHby». Pazymeercs, 3T 00bsiCHEHUST BPsIJT JIT MOYKHO
CcYecTb yOeInTe/ IbHBIMU.

VIOMAHYTBIH BBIIIE IEPEBOJT COUMHEHUS aJTb- XOPE3MU CTaJI TIEPBOi JIACTOYKOIA,
1 B Te4eHUE HECKOJIbKUX CJICYIOIINX CTOJIETUII NOSIBUJIOCH MHOYKECTBO APYyIrux
TPY/IOB, IMOCBAIIEHHBIX BCE TOMY K€ BOIIPOCY — OOYUYEHUIO UCKYCCTBY CUETa C
nomotipbio 1udp. VI Bce orn B Ha3BaHUM UMeJIU CJI0BO algoritmi mmm algorismi.

OHaKo cO BpeMeHeM TakKue O0bSICHEHUS BCE MeHee 3aHUMAJI MAaTEMaTHKOB,
u cj0BO algorism (win algorismus), HeM3MEHHO PUCYTCTBOBABIIEE B HA3BAHMU-
SIX MATEMATHIECKUX COUMHEHUIT, 00peJIo 3HAUEHUe CII0C00a BBITOTHEHUS apud-
METHYECKUX JIEUCTBUI IMOCPEJICTBOM apabcKux mudp, To ecTb Ha Oymare, 06e3
HNCIIOJIb30BaHU A a6aKa. I/II\IQHHO B TaKOM 3HAY€HMHN OHO BOIIIJIO BO MHOTI'€ €BPO-
reiickue s13bIku. Hampumep, ¢ MoMeTKoil «ycTap.» OHO HPUCYTCTBYET B IIPEJl-
cTaBUTEILHOM cjioBape anruiickoro a3bika Webster’'s New World Dictionary;,
n3J1aHHOM B 1957 1.

AJITropuT™ — 9TO HCKYCCTBO CYETA C TOMOIIBIO (P, HO MOHAYAJTY CJIOBO «ITH(-
pa» OTHOCHUJIOCH TOJIBKO K HYJTIO.

[TocTertenHoO 3HAYMEHNE CIOBA PACHIAPSIOCH. Y YéHbIe HAUNHAJIN ITPUMEHATDH €TI0
HE TOJIBKO K Cyry0O BBIUYHUC/IMTENIbHBIM, HO U K JIPYTUM MaTE€MAaTUIECKUM IIPO-

ne/rypam.

MozxHO 0OpaTuTh BHUMaHKE Ha TO, 9YTO IlepBOHaYa/bHasA (popma algorismi ciry-
CTsI KaKOe-TO BpeMsl IOTepsia IMOCIEIHIO OYKBY, W CJIOBO IIPHOOpPesIo OoJiee
ysi00HOe Jj1st eBporielickoro mpousnomienus Buj, algorism. [lozgree u ono, B
CBOIO OYepe/lb, M0/IBEPIVIOCHh UCKAXKEHUIO, CKOPee BCEro, CBI3aHHOMY CO CJIOBOM
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arithmetic.

OHako OTPedOBAJIOCH eI MOYTH JBa CTOJIETHs, YTOOBI BCe CTAPWHHBIE 3HA-
YeHUs CJIOBA BBIINLIN U3 YHOTPEOJIEHH. DTOT IPOIECC MOXKHO MPOCIEINTh Ha
IIpUMepe MPOHUKHOBEHUS CJIOBA «aJTOPUTM» B PYCCKUI S3bIK.

Ucropukn gatupyior 1691 rogoM oiMH U3 CHUCKOB JIPEBHEPYCCKOTO yUYeOHUKA
apudMeTUKN, N3BECTHOTO KaK «CUéTHAs MYJIPOCTb». DTO COUMHEHUE U3BECTHO
BO MHOI'MX BapHaHTaxX (CaMble PAaHHUE U3 HUX [MOYTHU Ha CTO JIET CTAPIIE) U BOC-
xoauT K emé bostee jipeBHnM pykonucaM XVI B. Ilo HuM MOXKHO MpOC/IEIUTD,
KaK 3HaHue apabCKuX Iudp U MPaBUJ JIEUCTBUI ¢ HUMU ITOCTEIIEHHO PacIIpo-
crpansiocs Ha Pycu. [lomHoe HasBanme sroro yuebnnka — «Cus KHUTA, TU1a-
roJjieMasl 10 eJUIMHCKH U TI0 IPevYecKr apudMeTnKa, a M0 HEMEIKN aJrOpPu3Ma,
a 10 PyCCKU TudUpHas CIETHAST MYIPOCTbY.

Takum 06pazoM, CJI0BO «aJTOPUTM» IMOHUMAJIOCH TIEPBBIME PYCCKUMU MaTeMa-
TUKaMHU Tak ke, Kak u B 3anaanoit EBpore. OgHako ero He ObLIO HE B 3HAMe-
uuToM ciaoBape B. . Jlans, au cirycrs cTo JieT B « TOJIKOBOM ctoBape pycCKOro
si3bikay 1o pepakimeii JI. H. Ymakosa (1935 1.). Baro cioBo «anropudmy»
MOXKHO HAWTHU U B HOIIYJISPHOM JIOPEBOJIIOIMOHHOM DHITUKJIONEINIECKOM CJIO-
Bape OparbeB I'panar, u B nepBoM msmanun bosbmioit CoBeTckoit DHITUKIIONE-
i (BCY), mznansom B 1926 1. U Tam, u TaM OHO TPaKTyeTCst OMHAKOBO: KaK
MIPABUJIO, TI0 KOTOPOMY BBITIOJIHAETCS TO WM WHOE U3 YETHIPEX apudmeTnde-
CKUX JIEHCTBUI B JeCATHIHON cucTeme cumcienns. OHAKO K HAYaJIy XX B. JIJTsT
MaTEeMaTUKOB CJI0BO «aJrOPUTM» YK€ O3HaJaJIO JII000H apudMeTHIecKuil nin
aJIredOpamvIecKuil MpoIece, BhIIOJIHAEMBIH 110 CTPOro OIPeIeIEHHBIM ITPABUIAM,
1 970 oObsicHeHNe Tak:ke jgaércss B BCY.

AJIropuTMBI CTAaHOBUJIUCH IIPEIMETOM BCe OoJiee IPUCTAIbHOIO BHUMAHUS yIE-
HBIX, U TOCTEIIEHHO 3TO MOHATUE 3aHSJIO OJIHO U3 IEHTPAJbHBIX MECT B COBPE-
MEHHOM MaTeMaThuKe. UTo ke KacaeTcd Joaeil, 0T MaTeMaTUKN JaJIEKIX, TO K
HaJaJIy COPOKOBBIX I'OJ0B 3TO CJIOBO OHU MOIJIA YCJIBIIIATH pa3Be 4TO BO BpeMs
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y4eObl B INKOJIEe, B COUeTAHUN <«aJropuTM EBkiamaas. HecmoTps ma 910, asiro-
PUTM BCe eIé BOCIPUHUMAJICS KaK TEPMUH Cyry0o CrienuaabHbIi, YTO MOITBED-
JKJIA€TCsl OTCYTCTBHEM COOTBETCTBYIOIIUX CTaTell B MeHee OO bEMHBIX U3/IAHISIX.
B wactHoctH, ero Her jmaxke B jecaruroMuoit Masioit CoBeTckoit DHITUKIONE NN
(1957 r.), HE TOBOPsI y2Ke 06 OJIHOTOMHBIX SHITUKJIONEINIeCKUX cioBapsx. Ho 3a-
TO CIIyCTS JIECATH JIET, B TPETheM U3JaHUU DOJIBIION COBETCKOM SHITMKIIONE NN
(1969 r.) anropur™ yKe XapaKTepH3yeTCs KaK OJ[Ha M3 OCHOBHBIX KATEropuit
MaTeMaTHKH, «He 00J1a/1aloniX (hopMaIbHBIM OIlpe/leJIeHIeM B TEDMUHAX OoJtee
MIPOCTBIX TMOHSATHIA, W a0CTPArUpyeMbIX HEIOCPEJICTBEHHO M3 ONbITay. Kak Mbl
BUJIUM, OTJIMYINE JIazKe OT TPAKTOBKH MepBhIM u3manuneM BCY pasurenbroe! Sa
COPOK JIET aJIFOPUTM IPEBPATUJICA B OJTHO M3 KJIFOYEBBIX IOHATHUI MaTeMaTu-
KU, U IPU3HAHUEM TOI'0 CTAJIO0 BKJIIOUEHUE CJIOBA Y2Ke He B SHIUKJIONEINN, & B
cioBapu. Hanpumep, oo npucyrcrByeT B akajeMuieckoMm «(CjioBape pyccKoro
si3bikay (1981 1.) UMEHHO KaK TepMUH U3 00JIaCTH MaTEeMATUKH.

OIHOBPEMEHHO € PA3BUTHUEM MOHATUS AJTOPUTMa OCTEIEHHO MPOMCXO/INIA U
€r0 IKCIAHCUS U3 YUCTOI MAaTEeMATUKN B Apyrue cdepsl. V1 HavaI0 eif moIoxKm-
JIO TIOSIBJIEHUE KOMITHIOTEPOB, OJIarojiaps KOTOPOMY CJIOBO «aJITOPUTM» BOIILIO
B 1985 1. BO ace mKoJIbHBbIE YIeOHUKN UH(MDOPMATUKNA U OOPEIO HOBYIO YKU3Hb.
Boobiiie MoxkHO cKa3aTh, YTO €ro CeroJIHsIIHS N3BECTHOCTD HAIPSIMYIO CBs3a-
Ha CO CTeleHbIO PACIpOCTpaHeHnsl KOMIIbIOTepoB. Hampumep, B TpeTbeM TOMe
«Jlerckoit sunukmoneumny (1959 1.) 0 BBIYUCIUTEIHHBIX MAITHHAX TOBOPHUTCS
HEMaJIo, HO OHU €Ié He CTaJl 9eM-TO IPUBBIYHBIM W BOCIIPUHUMAIOTCS CKOpee
KaK HEKHil aTpuOyT CBETIOTO, HO JOCTATOYHO Jaékoro oymymero. Coorser-
CTBEHHO W aJTOPUTMBI HU pa3y He YIIOMUHAIOTCA Ha e€ crpaHunax. Ho yxke
B Hadase 70-X IT. IPOILIOrO CTOJIETUS, KOTJIa KOMIBIOTEPHI IMEPECTAN OBITH
9K30TUYIECKON JTUKOBUHKOMN, C/IOBO «aJI'OPUTM» CTPEMHUTE/IHHO BXOJIUT B OOM-
XOJ[. DTO U4yTKO (PUKCUPYIOT SHIMKJIONEINIeCKre n3nanus. B «dunuk/ioneun
kubepHeTuku» (1974 1.) B crarbe «AJICOPUTM» OH y2Ke CBSI3bIBACTCS C PEATH3a-
el Ha BRIYUC/IUTETbHBIX MAIlnHaX, a B « COBETCKOl BOCHHOM SHITUKJIOE AT

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 17 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




(1976 r.) mazke NOsABJIAETCS OTJEJIbHASA CTAThsd «AJINOPUTM DelleHrsl 3a/[a9u Ha
9BM>». 3a nocseanne moaTopa-JBa JeCATUIECTHS KOMIIBIOTED CTaJI HEOTheMJIe-
MBIM aTpUOYTOM Halleil }KU3HM, KOMITbIOTEpHAsT JIEKCHKa CTAHOBUTCA Bce DoJiee
npuBbldHON. CJI0BO «aJITOPUTM» B HAIIKM JHU U3BECTHO, BEPOSTHO, KaKIOMY.
OHO yBepeHHO MIATHYJIO JayKe B Pa3srOBOPHYIO peUb, U CETOJHs Mbl HEPEIKO
BCTPeYaeM B ra3eTax U CJIBIIINM B BBICTYILICHUSX ITOJIUTUKOB BhIPaXKEHUs BPO/Ie
«aJICOPUTM TIOBEJIEHUST», «AJTOPUTM yCIIleXay WM JTarKe «aJTOPUTM IIpeIaTe b
crBay. Akajgemuk H. H. Moucees Ha3Baj cBOIO KHUTY « AJITOPUTMBI PA3BUTHST»,
a m3BecTHLBIN Bpad H. M. AMocoB — «AJropuTm 370poBbsi» U « AJITOPUTMBI Pa-
3yMay. A 9T0 03HAYAET, UYTO CJIOBO KUBET, 00OraIasich BCe HOBBIMY 3HATEHUSIMI
U CMBIC/IOBBIMH OTTEHKAMH.

1.1.1 ITosiTue ajmropurMma

a. Ommcanne moc/IeI0BaTE/IbHOCTH JIEHCTBUI JIIsT PEIeHns 3a1a9i WA JOCTUKEHUSI
IOCTaBJICHHON 11€JIU;

b. mpaBuia BBITIOJIHEHUsT OCHOBHBIX OIlepariuii 00pabOTKNU JTaHHBIX;

C. OIMCAaHNe BBIYUCIEHMIT IT0 MaTeMaTHIeCKIM (DOPMYTIaM.

[Tepen HavUaIOM PA3pabOTKH aIrOPUTMA HEOOXOIUMO IETKO YSCHUTH 3a4a49y: U9TO TpPe-
6yeTcs{ IIOJIYYUTDb B Ka49eCTBE€ pPE3yJ/ibTaTa, KaK1e NCXO/HbIE JJaHHbIC H€O6XO,ZLI/IMBI 1 KaKue
UMEIOTCd B HAJIMYNK, KaKUe CYIIEeCTBYIOT OTPaHUYeHUsd Ha 9TH JaHabie. lajgee Tpedyer-
Cd 3allicaTb, KaKne ,ZLefICTBI/IH H€O6XOILI/IMO MNPpEeJIPpUHATD JJid IIOJIYIeHUA N3 NCXOAHBIX
JIAHHBIX TPeOyeMOro pe3yIbTaTa.

XoTs B OIpEJIESICHIH aJrOpUTMa TPeOyeTCs JIMIb KOHEYHOCTD YHC/Ia MAaroB, Tpedye-
MbIX IJIgd JOCTHU2KEHUA PE3yJibTaTa, Ha IIPaKTUKE BBIIIOJIHEHUE JaxKe XOTAd 6131 MUJIJIapaa
1aroB dABJIAETCA CJAUINIKOM MeEIJICHHBIM. TaK)Ke O6bl‘{HO €CThb Jpyrue orpaHmviceHudg (Ha
pa3mMmep IIporpaMMbl, Ha JOIIYCTUMbIE ;LeﬁCTBI/IH). B cBsasu ¢ 3TrM BBOAAT TaKue MOHSITHUS
KaK CJIO?KHOCTH aJITOPUTMA (BpeMeHHasd, 10 pasMepy IPOrPAMMBbI, BBIUUCIUTETbHAS T
ap.).

Jlna KakJ10it 3a/1a9M MOYKET CYIIeCTBOBATH MHOXKECTBO aJIrOPUTMOB, ITPUBOJISAIIIX
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K 1esn. YBejqndenne 3(hOEKTUBHOCTH AJITOPUTMOB COCTABJISET OJIHY W3 3aJiad COBpe-
Mennoit nadopmaruku. B 50-x rr. XX Beka mosiBWIach Jlayke OTJie/bHasd €€ 00JIacTh —
ObICTPBIE aJIrOpUTMbI. B 4WacTHOCTH, B M3BECTHOI BCeM € JIETCTBa 3ajade 00 yMHOXKe-
HUW JIECSITUIHBIX YUCe]T OOHAPYKUJICS PsiJl aJIFOPUTMOB, MO3BOJIAIOIINX CYIIECTBEHHO (B
ACUMIITOTHNYCCKOM CMbIC.He) YCKOPUTH HaXO02KJ/ICHHE ITPOU3BEICHMA.

[Ipodeccop elikcTpa nepBbIM MMOKa3al B CBOUX CTAThAX W KHUTE «/lucrurimaa mpo-
IPaMMHUPOBAHUAY, KAK COCTAB/IAIOTCS aJTOPUTMBI U IIPOrpaMMbl 6€3 OIMMOOK C JI0Ka3a-
TeJbCTBaMU UX IIPAaBUJILHOCTH.

CBoiicTBa ajaropurma
Pazuunbie onpeseieHust aJaropuTMa B siBHOM WU HESIBHON (hopMe COJEepKaT CJeIy-
IOIINI PsiJi OOIUX TPEeOOBAHMIA:

JleTepMUHUPOBAHHOCTh — OMPEAEJEHHOCTh. B KaxKiblii MOMEHT BpEMEHU CJIETyIO-
NI T1ar paboThl OJHO3HATHO OIIPEIEIsIeTCsI COCTOAHIEM CUCTEeMBbI. Takum obpa3oM,
AJICOPUTM BBIJIAET OJIMH U TOT Ke Pe3ysibrar (OTBET) JIJIS OJHUX U TeX YKe UCXOHBIX
JIAHHBIX.

ITousarHoCcTh — AJITOPUTM JId UCIIOJTHUTEJIA JOJIZKEH BKJ/IIOYaThb TOJIBKO T€ KOMaH/IbI,
KOTOpbIE €My (I/ICHO.HHI/ITGJHO) JOCTYIIHBI, KOTOPbI€ BXOIAT B €I'0 CUCTEMY KOMAaH/I.

3aBepitaeMoCcTh (KOHEYHOCTH) — IIPU KOPPEKTHO 33 IAHHBIX UCXOJHBIX JAHHBIX aJIl0-
PUTM JIOJIZKEH 3aBepIlaTh paboTy U Bbl/IaBaTh PE3YJILTAT 38 KOHETHOE YHCJIO MaroB.
STaIbl aJITOPUTMUBAIIIH.

MaccoBoCTbh — aJITOPUTM JIOJI?KEH ObITh IPUMEHUM K Pa3HbIM HADOPAM UCXOJ/IHBIX JIAH-
HBIX.

PeBy.JII)TaTI/IBHOCTI) — 3aBepHIeHUE aJI'OpUTMa OIPEACJICHHBIMU PEIYyJIbTaTaMU.

Anroput™M COIEP>KUT OIIMOKW, €CJI IMTPUBOJAUT K IOJIYYEHUIO HEeNPaBUJIb-
HBIX Pe3yJIbTaTOB JIMOO He JIAET pe3yJIbTaTOB BOBCE. AJITOPUTM HE COJIEPKUT
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ONMMOOK, €CJIM OH JAET NPaBUJIbHbIE PE3yJIbTAThI JJIsI JIIOObIX JIOMYCTUMBIX HC-
XOIHBIX JAaHHBIX.

1.1.2 Buapl ajJropuTrMoB

Ocobyto poJib BBIOJIHSIOT IMIPUKJIAAHBbIE AJTOPUTMBI, IIpeIHA3HAUEHHbIE JIJIsT pe-
[IEHNsT OIPEAEIEHHBIX TPUKJIAIHBIX 3a/1a9. AJITOPUTM CUUTAECTCA MPABUIBHBIM, €CJIU OH
orBedaeT TpeboBaHUAM 3aaun (HampuMep, 1aéT GU3NIECKU PABIONOA00HbINH Pe3yiib-
tar). AsropurMm (mporpaMma) COJEpKUT ONTMOKH, eCIH Jijisi HEKOTOPBIX MCXOJIHBIX JIaH-
HBIX OH JIACT HelpaBUJIbHBIE PE3yJIbTAaThl, COOM, OTKa3bl MJIM HE JACT HUKAKUX PE3Y/Ib-
TaToB BooOIIEe. llocaemuuit Te3uc UCHOMB3yeTCs B OJUMITHAIAX 10 AJITOPUTMUIECCKOMY
[IPOrPAMMUPOBAHUIO, ITOOBI OIIEHUTH COCTAaBJICHHDBIE YIACTHUKAME IIPOIPAMMBI.

BakHyt0 poJib UIPAIOT PEKYPCUBHBIE aJIlOPUTMbI (&JTOPUTMbI, BBI3bIBAIOIINE CAMHU
cebst J10 TeX TI0p, MoKa He Gy/IeT JOCTUTHYTO HEKOTOPOe yCJIoBIe Bo3Bpalenus ). Hauunas
¢ koura XX - Hagaya XXI Beka akKTUBHO pa3pabaThbIBalOTCs HapaJlie/ibHble aJIrOPUTMBL,
[peTHA3HAYECHHBIE M1 BBIUUCIUTEIbHBIX MAIINH, CIIOCOOHBIX BBIIOJIHITH HECKOJIBKO OTIe-
panuii 0JJTHOBPEMEHHO.

Hanuumne ncxXonHbIX JAaHHBIX U PE3yJIbTaTa

AnroputM — 3TO TOYHO OIpPEe/IEHHAS WHCTPYKIUS, MOC/IEI0BATEILHO TPUMEHSIS
KOTOPYIO K MCXOJHBIM JIAHHBIM, MOXKHO MOJIYYUTh pelrenne 3aa4u. /s KaxKaioro aaro-
PUTMa €CTh HEKOTOPOE MHOZKECTBO OO'HEKTOB, JIOIYCTUMBIX B KAUECTBE MCXOIHBIX JTAHHBIX.
Hampuwmep, B anropurme JeeHNs BEMIECTBEHHBIX YHCEJT JIEJINMOE MOYKET OBITH JIFOOBIM,
a JIeJTUTeb He MOYKeT ObITH paBeH HYIIIO.

AJtropuT™ CJIy2KUT, KaK IPABUJIO, /IS PEIIEeHUs He OJTHON KOHKPETHOI 33,1841, a HEKO-
TOpOTro KJiacca 3a4a4. Tak, aJlrToOpuTM CJI0KEHUs ITPUMEHNM K JII000i TTape HaTypaIbHbIX
quces. B 9ToM BhIpazKaeTcs ero CBOHCTBO MACCOBOCTH, TO €CTh BO3MOKHOCTU ITPUMEHATD
MHOTOKPATHO OJIMH M TOT K€ aJrOPUTM I JI0O0H 389l OJHOTO KJIACCA.

g pazpaboTKu aJrOpUTMOB M IIPOrPAMM HCIIOJIB3YeTCsd aJITOPUTMU3AIMS — IIPO-
11ECC CUCTEMATUIECKOI'0 COCTABJIEHUS aJTOPUTMOB JIjIsl PEIlleHUs] TOCTaBJIeHHbIX ITPUKJIa]I-
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HBIX 33J1a9. AJITOPUTMUBAIISA CIUTAETCsT 00sI3aTeIbHBIM 3TallOM B IIpoIiecce pa3paboTKH
nporpamMMm u perennn 3ajad Ha YBM. Vmenno jjsg mpuk/IaIHbIX aJrOPUTMOB U IIPO-
rpamMM IPUHIUIIAAILHO BayKHBI JIETEPMUHUPOBAHHOCTD, PE3Y/IHTATUBHOCTD U MaCCOBOCTD,
a TakKe MPaBUJILHOCTb Pe3yIbTATOB PEIIeHNs TOCTABIECHHBIX 3a/1a.

1.1.3 Dranbl penieHus 3a4a9 HAa KOMObIOTEPE

[Iporecc aBTOMaTH3UPOBAHHOIO PeIleHns 38141 ¢ IIOMOIIBI0 KOMIIbIOTEPa BKJII0YAeT
CJIETYIOIIUE TAITBI:

IIOCTAHOBKAa 3a/1a4l;

dopmamzays pernenns 3a/1a49u;

aJICOPUTMUBAITHS

IPOrpaMMUPOBAHUE;

TECTUPOBAHUE U OTJIAJIKA;

OTIBITHAS SKCILIyATAIA U JIOPA0OTKa MPOTPAMMBI;
SKCILIyaTallnsl, COIIPOBOXKJIEHNE U MOJIEPHU3AINS IIPOIPAMMBbI;

yruin3anus (YHIITOKEHUE) IPOrPaMMBL.

ITocranoBka 3amaum. llenpio sTama MOCTAHOBKH 3ajadu siBjsiercss TodHoe (dop-
MaJIbHOE, a He OMUCATEeIbHOE) Olpe/ie/ieHre permaeMoil 3aa4n. Ha sroMm srare HeoO6xo/ -

MO:

— YEeTKO ySCHUTH PelIaeMylo 3a/1a4dy;
— OIIpeJIe/TUTH Ha3HaYeHUe, OrPaHuYIeHNs U HauboJiee BayKHbIe BHY TPEHHUE 3aKOHOMED-
HOCTH PeEIaeMOi 3a/1a49u;
— OIIPEJEINTL COCTaB U CTPYKTYPY UCXOJAHBIX JaHHBIX U pe3yJbTaTa PEeIIeHUs 3a1a49U,

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 21 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




— onpeesuTh TpebOBaHUsI K OPraHU3aIlii 0JIb30BaTe/ILCKOro naTepdeiica (Bxo/-
HbIE U BBIXO/HbBIE JJaHHBIE, TTOPSJIOK B3aUMOJENCTBUS TTOJIb30BaTEN s C ITPOIPAMMON, BO3-
MOZKHBIE OIMUOOYHbIE CUTYAIUU W JEHCTBUS TI0 WX YCTPAHEHUIO) HA OCHOBE aHAJIA3a JIe-
ATEJILHOCTH TIOJIb30BaTe e, KOTOphble OYAyT periaTh 3aJady € ITOMOIIbI0 CO3JiaBaeMOi
ITPOTPaMMBI.

Nurepdeiic moab3oBaresisi, OH ke ToJb30BaTebekuii narepdeiic (UL —
aHry1. user interface) — unTepdeiic, obecrnednBaromuii nmepegady nHOOPMAIIUHT
MEXK/Iy I0JIb30BaTe/IeM-9eJI0BEKOM U IIPOIPAMMHO-aIaPATHBIMI KOMIIOHEHTA~
MM KOMIIBIOTEPHOI crucrembl. 1o/ COBOKYIIHOCTBIO CPEJICTB U METOJIOB MHTEP-
deiica mob30BaTE I MOAPA3YMEBAIOTCS: CPEACTBA BbIBOJAA MHMOpMAIUU
U3 YCTPOMCTBA K MOJB30BATE]I0 — BEChb JOCTYHHBLIA Auala3oH BO3JICUCTBUNA Ha
OpraHm3M YeJoBeKa (3PUTENbHBIX, CJIYXOBbIX, TAKTHJILHBIX, OOOHITEIbHBIX W
T. J.) — 9KpaHbl (JUCILIen, IIPOEKTOPHI) U JIAMIIOYKH, JTUHAMUKH, 3yMMEPHI I
CUPEHbI, BUGPOMOTODBI 1 T. J1.; CPeJICTBA BBOAA MH(MOPMAIAY / KOMAH/T T10JIb-
30BaTEIEM B YCTPOHCTBO — MHOXKECTBO BCEBO3MOXKHBIX YCTPOMCTB JIjIsI KOHTPO-
JIsl COCTOSIHUS 9€JIOBEKa — KHOIKH, TIePEKII0IaTe I, TOTEHIIHOMETPbI, TaTIUKN
MTOJIOYKEHUsT U JIBUKEHUsI, CEPBOIPUBO/IBI, YKECTHI JIMIIOM U PyKaMH, JlaxKe ChEM
MO3TOBOI AKTHUBHOCTHU I10JIH30BATE/IS.

— yKa3aThb MaTeMaTH4YeCKHe METOJIbl JJIA PEeIIeHUs OTAEJbHBIX T0I33/a9 WJIN BCEH
3aJa9d B II€JIOM, KOTOPBIE JIOJIKHBI OBITH HCIIOJIL30BAHBI IIPU PEIIeHUN IOCTABIEHHON
3aa41.

Pesynbrarom srama paspaboTKu J0JIZKHA cTaTh ToYHas (popMaibHast) MOCTaHOBKA Pe-
raeMoi 3aJIa9mn.

Dopmanmzanus perneHus 3aga4qu. [lesbio stana dpopmainzanum ABjsieTcst BIOOD
CYIIECTBYIONIIX ¥/ UK pa3paboTKa HOBBIX (DOPMAIbHBIX (MaTeMATHIECKHUX ) METO/IOB Pe-
IEeHNs OT/AEIbHBIX 110/133/1a4 U BCell 3a/1a9u B IIEJIOM.

Ha srame dopmanuzanum pemarTcs CIeIyiomume 3a/a u:
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— JIEKOMIIOBUIIMSA 3a/Ia91 Ha I0/[38/Ia91 U OIPEJIe/IEHAE B3aUMOJIECHCTBUS MEXKJTY IO
3aJa9aMi 10 JIAHHBIM U yIIPaBJICHUIO;

— BBIOOP U 0OOCHOBaHIE METOOB PEIeHNs 3a1a9i U BCEX IT0A3a1a;

— B CJIydae U3BECTHBIX METOJOB pelIeHnsT HeOOXOIMMO OICHUTH BO3MOYKHOCTD UX ITPU-
MEHEHUd JIJ1d YCJIOBUU pelraeMoil 3a1a4u.

JIeKOMITO3UIINIO 3a/1a9n Ha IO3aJIa4d I1eJIeCO00PA3HO OCYIIECTBIATD MO (DYHKITHO-
HaJIbHOMY MPHUHIIAITY C MMOCTPOEHUEM JepeBa (PyHKINH CHCTEMBI. JTO TO3BOJUT CTPOUTH
YHKIMOHATBHO 3aKOHYEHHBIE ITPOIPAMMHBIE MOJIYJIM ¢ MUHUMYMOM CBsI3€fl MEXKJIy HU-
Mmu. [ljist perennst oTAeIbHBIX 10138819 U BCEll 38191 B IEJIOM I€JIeCO00PA3HO UCITOJIb-
30BaTh U3BECTHBIE METObI PEIIEHNUsI, TaK KaK JJIsi HUX JIOKa3aHa IIPAaBUJIbHOCTE PENIeHUs
3aJa91 1 O6I)I‘{HO MN3BECTHBI OIICHKUN CJIO2KHOCTHU IIO pr,ZLOQMKOCTI/I n O6'beMalVI IIaMATH.

PesysibraTom 3TOr0 3TaIa SIBISIOTCS JI0KA3aTEIbCTBO BO3MOXKHOCTH (DOPMATIBLHOIO Pe-
IeHns ITOCTaBJIEHHOI 3aJa91 1 BbI60p KOHerTHbIX MaTeMaTHU4IeCKUX MEeTOI0B peH_IeHI/Iﬂ
3aJ1a9M U BCEX I10/13a1a4.

Anropurmusanus. [leapio 3Tamna aJropuTMu3aun siBJIsSeTcs pa3paboTKa aJIropuT-
Ma peIIeHus MOCTABIeHHON 3a1a4u, T.e. pa3padboTka (popMaabHON MOCIEI0BATE/IHHOCTI
JIeCTBUIT, 0OeCIIeYnBAIOIICH MMOJTyYeHre TPeOYEMOro pe3y/IbTaTa, JIjId 38 JaHHBIX UCXOTHBIX
JaHHBIX.

Ha sTare ajaropurMusanuy pemaioTcs CJIeIyIoNe 33,/ 1a4u:

— pa3paboTKa YKPYITHEHHOI'O aJropuTMa U CXeMbl paOOThI CUCTEMBI;

— pa3paboTKa JIeTAJILHOTO AJITOPUTMa, PENIeHus 3a,/1a49H;

— OIlEHKA aJI'OPUTMA.

IIporpamMmupoBanue. llesbio Tama mporpaMMUpoOBaHUS ABJISIETCS HAIMCAHUE TPO-
rpaMMbI, KOTOPasl MOZKeT OBbITh BBIIIOJIHEHA HA KOMITHIOTEDE.

Ha sTom 3rane paspabarbiBaeTcsi TEKCT POrPAaMMBbI Ha OJIHOM W3 S3BbIKOB IIPOTPaM-
MHUPOBAHUS B COOTBETCTBUHU C JI€TAJIBHBIM aJTOPUTMOM.
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TectupoBanue u otyiazaka. llenbio srama TecTUPOBAHUS U OTJIAIKN SIBJISIETCS TIPO-
BepKa MPaBUILHOCTH PeIleHns TOCTABIECHHON 3aIai C UCIOJIb30BAHIEM KOMIIBIOTEPA.

[Ipu 5TOM MpOrpamMma, roToBas K MCIIOJHEHHUIO, IIPOXOINT IIPOBEPKY Ha COOTBETCTBHE
peraemMoii 3aate Iy TéM BBITIOJTHEHHS €€ /Il OIIPe e IEHHBIX KOMOMHAITIHI MCXO/IHBIX JIAH-
HBIX, PE3YJIbTAT PEIIeHns 3a1a9H JJIsi KOTOPBIX y2Ke u3BecTeH. B ciyduae oOHapy»KeHus
OH_H/I6OK BHOCATCA USMEHEHNS B aJITOPUTM U IIPOI'PaMMYy. Pe3yﬂbTaTOM 9TOI'0 dTalla JOJIZK-
Ha OBITH pabodast mporpaMMa, MPaBUIbHO PeIarolias MOCTABICHHYIO 3a/1a9y.

[Tosmmyto rapaHTUIO MPaBUILHOCTUA aJrOPUTMa MOXKET JaTh OIHUCAHHE PAadOTHI M pe-
3YyJIbTAaTOB aJI'OPUTMa C IIOMOIIBIO CUCTEMBI aKCHMOM U IIPpaBUJI BbIBOAa WJIN BepI/Id)I/IKaLH/IH
AJITOPUTMA.

J171s1 HeCJIOXKHBIX aJrOPUTMOB I'PAMOTHBII 1TOI00pP TECTOB U MTOJTHOE TECTUPOBAHNE MO-
KT JIaTh MOJIHYI0 KapTuHy paborocnocobHocTH (HEpaboTOCIIOCOOHOCTH ).

TpaccupoBKa — 9T0 MeTOJI TOIMAroBoil (PUKCaIuu JUHAMIIECKOTO COCTOSTHUS aJIro-
pUTMa Ha HEKOTOPOM TecTe. JacTo OCYIIEeCTB/ISIETCS ¢ IMOMOIIBIO TPACCUPOBOYHBIX Ta0-
JINTI, B KOTOPBIX KaxK/Jas CTPOKA COOTBETCTBYET OIPEJICJIEHHOMY COCTOSTHUIO aJIlOPUTMA,
a CTOJI0eI] — ONPEJIeJIEHHOMY COCTOSIHUIO TIAPAMETPOB AJITOPUTMA (BXOJIHBIX, BBIXOIHBIX U
npoMeyTouHbixX). TpaccupoBka objierdaer oTiajKy U HOHNMAHUE aJrOPUTMA.

Hpouecc IIOMCKa " HCIIPpaBJICHUA (HBHI)IX nJjm HeﬂBHbIX) O]_HI/I6OK B aJI'OpUTME Ha3bI-
BaeTCs OTJIAAKOUN aJiIropuTMa.

Hexkotopnie (CKprTble, TPYIHOOOHADYKUBAEMBIE) OMUOKH B CJIOXKHBIX [TPOrPAMMHBIX
KOMILJIEKCAX MOTYT BBIIBUTBCSI TOJTBKO B ITPOTECCE UX IKCILIYATAIINN, HA ITOC/IETHEM TAle
IIOMCKa 1 UCIIpaBJICHUA OH_H/I6OK — 9Talle COIIPOBO2KIEHMA. Ha 9TOM JTalle TaKzKe YTOYHAIOT
U YJIydIIaloT JOKYMEHTAINI0, 00yYaloT ePCOHAT MCIOJIb30BAHUIO aJropuTMa (Iporpam-
MBI).

OnbiTHasT 3KCIUIyaTanusd W JgopadoTkKa mporpammbl. [Iporpamma, mporieiirast
IIpeJIBapUTEIbHOE TECTUPOBAHUE, YCTAHABINBAETCH Y 3aKa3uMKa Ha OKOHYATE/LHOE Te-
CTUPOBAHUE B PEAJIbHBIX yCJIOBUAX. [[0 OKOHYaHUM ONBITHON SKCILUTyaTaIllui IIPOBOIUTCS
JI0pabOTKa MPOTPAMMBbI WJIM TPUHUMAETCA OKOHYATEIHLHOE PellleHre O HECOOTBETCTBUU €€
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MIOCTABJEHHONI 3aa4e.

DKcnlyaTaliisi, COIPOBOXKJIEHUE U JJopaboTKa nmporpamMmmal. [Iporpamma, OKOH-
JaTe/IbHO MPUHATAA 3aKa39MKOM, 3aIIyCKaeTCd B IPOMBIILJIEHHYIO dKCILTyaTanuio. 2Kea-
TEJIBHO, YTOOBI STOT dTall OB KaK MOXKHO JIJIMHHEE, T.K. KMEHHO 371eCh 00eCIIeunBaCTCA
BO3BpAT 3aTPAT, BJIOXKEHHBIX B pa3pabOTKy MPOrpaMMbl, U o Ty derne npuobnin. OgHaKko
B TIPOIECCe SKCILIyaTalun TpeOyeTcsi COMPOBOXKIEHUE MPOrpaMMbl (apXUBAIUs JIaH-
HBIX, BOCCTAHOBJIEHHE CHCTEMBI TI0CIe cOOEB U JIp.), a TAKXKe B CJIydae HECyIIeCTBEHHBIX
U3MEHEHHI pelraeMbIX 3a/1a9 — J0pabOTKa IIPOrpaMMBbI.

1.1.4 Cnoocobbl npeacTaB/ieHUs aJITOPUTMOB

OCHOBHI)IM CTUMYJIOM, IIpUBEIIIUM K Bpra6OTKe IIOHATHUA aJITOPUTMa KU CO3TaHHIO
TeoOpuunu aJIropuTMOB, ABUJIACH HOTpe6HOCTb JO0Ka3aTe/IbCTBa HEPa3pCIIMMOCTU MHOTI'MX
po0JieM, BO3HUKIIUX B PA3JIMIHBIX 00/1acTaX MareMaTnku. CHeruasincT, peras 3a/1a9dy,
BCETJIa JIOJIZKEH CIUTATHCS ¢ BO3MOXKHOCTBIO TOTO, ITO OHA MOXKET OKa3aThCsl Hepa3peIn-
MOIA.

Ha npakrtuke manbojiee pacipocTpaHeHbl CjeAyonue (pOpMbI MPEICTABICHUS aJII0-
PUTMOB:

0 cJI0BecHasi (3aIMCH HA eCTECTBEHHOM SI3BIKE);

o rpaduyeckasi (n306pazkeHns u3 rpaduuecKux CUMBOJIOB);

0 TICeBIOKO/IbI (110/1yhOpPMAIM30BaHHbIE ONUCAHUST AJTOPUTMOB HA YCJIOBHOM AJIrO-
PUTMHUNYIECKOM fA3BIKE, BKJIIOYaIOIIe B Ce6ﬂ KaK 9JIEMEHTBI A3bIKa IIPOIrpaMMUPOBaHUA, TaK
1 (pasbl eCTECTBEHHOIO sA3bIKa, OONMIEIPUHATHIE MaTeMaTHIeCKue 0003HAYEHNS U [ID. );

O mporpaMMHasi (TeKCTbl Ha sI3bIKaX IPOrPAMMHUPOBAHUS).

CJyioBecHBIIT CIIOCOO 3alicu aJropUTMOB IIPEACTaBIISIeT cODOH OIMcaHne IIOCIeI0Ba-
TEJbHBIX 9TAOB 00PAbOTKU JAHHBIX. AJITOPUTM 38/1a€TCS B MPOU3BOJIHHOM U3JI0KEHUN
HA €CTECTBEHHOM SI3BIKE.

IIpumep. Sanucams anzopumm naxoscdernus naubosvuwezo obusezo deaumens (HOJ)
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J6YT HAMYPANOHOLT YUCEAN.

AJropuT™M MOXKET OBITH CJIETYFOIIM:

1. 3agaTs gBa 4mcaa;

2. ecjy YUCJa paBHBI, TO B34Th JiI000E U3 HUX B KadeCTBE OTBETa U OCTaHOBHUTHCS, B
MIPOTUBHOM CJIydae TMPOJIOIZKUTH BBITIOJTHEHNE aJITOPUTMA;

3. oIpeJIe/InTh OOJIbIee U3 UUCET;

4. 3aMeHUTHb OOJIbIIIee U3 YKNCes PA3HOCTHIO OOJIBINEr0 U MEHBIIEr0 U3 UHCeT;

D. MIOBTOPUTH AJITOPUTM C ITara 2.

OnncaHHbBI AJITOPUTM MPUMEHNM K JTIOOBIM HATYPaJIbHBIM UHUCIAM U JIOJIZKEH ITPUBO-
JIATH K PEIIeHNIO [IOCTaBIeHHON 3a1a91. Y0eIuTech B 9TOM CaMOCTOSITEIbHO, OIIPEIe/INB
C IIOMOIIHIO 3TOI'0 AJIrOPUTMa HAUOOJILINNA OOl Je/mTe/b dncea 125 u 75.

CrioBecHBIH cI1OCOO HE UMEET IMHUPOKOTO PACIPOCTPAHEHUS 10 CJIEIYIONIUM TTPUTHHAM:
— TaKue OIMUCAHUS CTPOro He (DOPMAaJIN3yeMBbl;

— CTPa/IAI0T MHOI'OCJIOBHOCTBIO 3aIIUCElt;

— JIOIIyCKAIOT HEOTHO3HAYHOCTh TOJKOBAaHUS OTJIE/IbHBIX IIPEINCAHUI.

I'paduveckuii criocob npeacTaBieHns: aJITOPUTMOB sIBJIsieTcs 60Jiee KOMIAKTHBIM 1
HAIJISTHBIM 110 CPABHEHHIO CO CJIOBECHBIM.

IIpu rpaduaeckoM npencTaBaeHIN aJrOPUTM H300parkKaeTcss B BUJE MTOCTIEI0BATEb-
HOCTHU CBSI3QHHBIX MEXKJIy c000i (DyHKIMOHAIBHBIX OJIOKOB, KarzKJbIil N3 KOTOPBIX COOT-
BETCTBYET BBIIIOJIHEHUIO OJIHOTO WMJIM HECKOJIbKUX JIeHCTBUIL.

Takoe rpaduveckoe IpecTaB/IeHIe Ha3bIBAETCSI CXEMOM ajiropuTMa min OJIOK-
CXEeMOI.

IlceBmokos npejicrasiisier ool cucTeMy 0OO3HAYMEHUN U TIPABUIL, IIPEIHA3ZHAYCHHY O
JTs € TMHOOOPA3HO# 3aINCH AJITOPUTMOB.

Omn 3aHNMAaET MPOMEXKYTOTHOE MECTO MEXKJIY €CTECTBEHHBIM 1 (hOPMAJIBHBIM S3bIKAMHU.

C onHO# CcTOPOHBI, OH OJU30K K OOBIMHOMY €CTECTBEHHOMY SI3BIKY, TIO9TOMY aJrOpPUT-
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MBI MOT'YT Ha HEM 3allUCBIBATHCA W YUTATLHCA KaK 00bIYHBIN TekeT. C ,H,pyI‘OfI CTOPOHBI,
B IICEBJOKOAE MCIIOJIb3YIOTCA HEKOTOPbIE (bOpMaJH)HI)Ie KOHCTPYKIMK 1 MaTeMaTUu4deCKad
CHUMBOJIMKa, 9TO HpI/I6JII/I}KaeT 3alliCh aJITOpUTMa K O6IH€HpI/IHHTOI7I MaTeMaTH4IeCKOU 3a-
IINCH.

B niceBHokoe He NPUHATHI CTPOrHE CHHTAKCHYECKHE [IPABHJIA, JIJI 3aIlUCH KOMAH],
npucyte GOpMATBHBIM S3BIKAM, ITO 00JIErYaeT 3aliCh aJTOPUTMA HA CTaJuU €ro Ipo-
eKTUPOBAHNUS 1 JIA€T BO3MOKHOCTH UCIIOJIB30BATH O0JIee MIPOKHiT HaGOP KOMAHI, DACCHIH-
TaHHBI Ha abCTpakTHOTrO ncHosHuTess. OHAKO B IICEBIOKOE OOBITHO NMEIOTC HEKOTO-
pble KOHCTPYKIMH, Ipucyiye hopMaJbHbIM A3bIKaM, 9TO 00JIerdaeT Mepexos OT 3aIliCH
Ha [CEBJIOKOJIE K 3aIMCH aJIl'OpUTMa Ha (DOPMAIbHOM fA3bIKe. B yacTHOCTH, B IICEBIOKO/IE,
TaK Ke, KaK U B (QOPMAJIBHBIX SA3bIKaX, €CTh CJIy?KeOHbIE CJIOBA, CMBICT KOTOPBIX OIpe/ie-
JIeH pa3 u HaBcera. Eunoro mim ¢hopMasbHOrO onpe/ie/ieHus ICeBI0KO/Ia He CYIeCTBY-
€T, TI09TOMY BO3MOXKHBI DA3JIMIHBIE IICEBIOKO/IBI, OTIMUIAIONIECS HADOPOM CJIyKEeOHBIX
CJIOB U OCHOBHBIX (6a30BBIX) KOHCTPYKIIHUIL.

1.1.5 BJok-cxeMbl aJITOPUTMOB, OCHOBHBIE 3JIEMEHThI

Buook-cxemoii HazbiBaloT rpadudeckoe IpeJcTaBIeHue ajropuTva, B KOTOPOM OH
n300parkaeTcs B BUJE TOCIEI0BATE/IbHOCTH CBA3AHHBIX MEXKIy cO00il (pyHKIIMOHATIbHBIX
OJIOKOB, KazK/IbIil N3 KOTOPBHIX COOTBETCTBYET BBITIOJTHEHUIO OJTHOT'O MJIM HECKOJIBKHUX JIeii-
CTBUIA.

Hayamo

Puc. 1.1: Byiok Hadasa, KOHIIA aJrOPUTMa, BXOJ, U BBIXOJI, B MOJAIPOTPAMMY
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B 6710K-cxeMe KaxKJOMy THILY JefdcTBuil (BBOLY HCXOJHBIX JIAHHBIX — PUCYHOK 1.2,
BbIYUCJICHUIO 3HAYCHUN BbIPpaKCHUM, IPOBEPKE YCJIIOBUN, YIIPABJICHUIO IIOBTOPEHUEM JICii-
CTBWIi, OKOHYAHIIO 0OPabOTKH U T.II.) COOTBETCTBYET reoMeTpriecKast (hurypa, npejicran-
JIEHHasI B BUie 6JIOYHOIO CUMBOJIA. BJIOYHBIE CUMBOJIBI COEIMHSIIOTCS JTUHUSME IIEPEX0/IOB,
OLPEACTIAIONAMU OYEPEIHOCTh BBIIOJIHECHUAA ACHCTBUL.

BBD,[[
a,b.c

Puc. 1.2: Biiok «BBOI-BBIBOI» — 0TOOpaskeHME BBOIA-BBIBOJA B OOIIEM BHIE

Biok «1mmpomeccs npumensieTcs Jijisi 0003HaYEHUs JeHCTBUS WK TIOCI€/I0BATE/IbHOCTH
JICHCTBUI, U3MEHAIONNX 3HAYCHHE, (POPMY MPEJCTABICHUA WU PA3MENIeHUs JTaHHBIX.
st yaydinenns HAIsIIHOCTH CXeMbl HECKOJIBKO OTJ/IEIbHBIX OJIOKOB 0OPabOTKU MOYKHO
00beInHATh B oiH 0J10K. IIpeacraBiienre oTaeIbHBIX OIEPAaIiil JOCTATOYHO CBOOOIHO.

Biok «permenues ucrosb3yercs s 0003HAUCHUS IIEPEXOI0B YIIPABICHUS IO yCJIO-
Buto (pucynok 1.3). B kaxiom 6J10Ke «pelennes JIOJKHbBI ObITh YKa3aHbI BOIIPOC, YCJIO-
Blle WU CpaBHEHHUE, KOTOPbIE OH OIIpeJesIseT.

biok «mMomudukarnmsy UCHoOIb3yeTcd JIId OPTaHU3AINN MUKJINIECKUX KOHCTPYK-
it (pucyHok 1.4). CiioBo «MopuduKarus» 0O3HaYALT BUIOU3MEHEHNe, IPeobpa3oBaHie.
BuyTpu 6Ji0ka 3ammcbiBaeTcs mapamMeTp IuKJIa, /g KOTOPOIro YKa3bIBAIOTCS €ro Hada lb-
HOe 3HaveHune, TPAHNYHOE yCJIOBUE U IIAl U3MEeHEHUsI 3HAUeHUs ITapaMeTpa JIjIsi KarK/I0r0
ITOBTOPEHMUSI.

Biiok «1mipemonipenesieHHbIii mpomeccs (pUCyHOK 1.5) UCIOJIb3yeTcst Jisl yKA3aHsT
obpalieHunit K BCIIOMOTaTe/IbHBIM aJrOPUTMaM, CYIIECTBYIOIMUM aBTOHOMHO B BUJE HEKO-
TOPBIX CAMOCTOATEILHBIX MOJLYJIEH, U JIjId 0Opalennii K OMOJIMOTEIHBIM TTOIITPOrPAMMAaM.
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Aa - HEeT H“
Puc. 1.3: Biok «pereanes

50,2

Puc. 1.4: Biok «Mmoandukanmss

| Crpannya 29 u3 290

Pacuer H
aszag

MapaMeTpoR

Puc. 1.5: Buiok «1pejionpe iesieHHbIi IpoIeces

Ha Becb skpaH

3akpbiTh

ITpumep. Cocmasums b.a0k-cxemy aszopumma onpedeaerus evicom hg, hy, h. mpe-




IleyaTk
da, C
Kaghedpa
NPUKAGIHOT
Puc. 1.6: Orobpaxkenne BbIBO/IA pE3yJIbTATOB HA II€YaTh MATMEMATIUKY,

U UHPOPMAMUKU

Hauano |

Y20ALHUKA CO CMOPOHAMU a, b, ¢, ecau

= (2) Vo= aG-0G-0, copme |

lMpakTukym |

m=(2) VoG- - Do)

he = g)\/p(p—a)(p—b)(p—@, « | » |

ede P - noaynepumemp Crpanuya 30 nz 290 |
[Ipumep cocrapjieHust aaropuTMa B BUje OJIOK CXeMbl — Ha PUCyHKe 1.7.

Haszag |

Ha Becb skpaH |

1.1.6 Ba3oBble CTPYKTYPBbI

AJIFOpI/ITMbI MOXKHO IIpeACTaB/JIATh KaK HEKOTOPbIe CTPYKTYPbI, COCTOAIIe N3 OTIC/Ib- 3akpbiTe |
HBIX 0a30BBIX (T.e. OCHOBHI)IX) SJIEMEHTOB. ECTeCTBeHHO, Y9TO IIpU TaKOM IIOAXO/E€ K aJl-
ropuTMaM U3YYCHHE OCHOBHBLIX IITPDUHIHUIIOB UX KOHCTPYHUPOBaHUA JOJI2KHO HaAaYMHATLCA C
N3ydeHUud 3TUX 0Aa30BBLIX 3JIEMEHTOB.




HmEIe

gead

& d, &

¥

p=(@+th+c)/2

¥

t=20ype(p-a)elp-2)e(p-¢)

Puc. 1.7: Ilpumep anmropurma B Bujse OJIOK-CXEMBI

Jlormyueckas cTpyKTypa JI000ro aJropuTMa MOXKET OBITH IpeJ/IcTaBIcHa KOMOnHAaInei
TPEX 6a30BLIX CTPYKTYP: CJIeJOBAaHNE, BEeTBJIEHUE, ITUKJI.

XapaKTepHOil 0COOEHHOCTBHIO 0A30BBIX CTPYKTYP SABJISIETCA HAJTUYINE B HUX OJTHOTO BXO-
Jla W OJTHOTO BBIXOJIA.

1. BazoBasi ctpykTypa «cJjesoBaHuey. OOpa3yercs u3 1mocjie10BaTeIbHOCTH JIeli-
CTBUM, CJEIYIONNX OJTHO 38 JIPYTHM.

2. BazoBag cTpykTypa «BeTBjeHUe». ObecredanBaeT B 3aBUCUMOCTH OT PE3YJ/IbTa-
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Ta, MPOBEPKH yCJIoBUst (da WM Hem) BBIOOD OJJHOIO M3 ajIbTePHATUBHBIX IIyTeil paboThl
anroputMa. Kaxkaplii u3 myreil BefeT K 0OOIIEMY BBIXOLY, TaK 4TO paboTa aJropuTMa
OyJIeT MPOJIOIKATHCSI HE3aBUCUMO OT TOIO, KaKOi IyTh OyjieT BLIOpaH.

CTpyKTypa «BETBJIEHHE» CYIIECTBYET B YETHIPEX OCHOBHBIX BapUaHTaX: €CJIU-TO, €CJII-
to-uHade (pucyHok 1.8), BbOOD, BeIOOp-MHAYe (PHCYHOK 1.9).

ha
YCIOBHE VECIOEHE HET

L
JeHCTEHE

HeficteHe 1 HeficTEHe 2
I | I

6) eciu-TO-MHAUE

a) eCIu-TO
Puc. 1.8: Basosast cTpyKTypa «BeTBJIEHUE»

3. BazoBas cTpykTrypa «mukJi». ObecrieanBaeT MHOTOKPATHOE BBIIOJHEHNE HEKO-
TOPOIl COBOKYITHOCTHU JIEWCTBUI, KOTOpas Ha3bIBaeTCd TesJoM IukK/aa. CTPyKTypa IUKJI
CYIIECTBYET B TPEX OCHOBHBIX BapuaHTaX:

o [luxn Tuna «11s». [IpeamucbiBaeT BBITOJTHATE TEJIO MUKJIA, /T BCEX 3HAYEHUN HEKO-
TOPOii TIepeMeHHOl (IapaMeTpa IUKJIA) B 3aJaHHOM juana3oHe (pucynok 1.10; a).

e [lukn Tuna «moxa». [IpeanucpiBaeT BBIOTHATEH TEIO MUK JI0 T€X 0P, TMOKa BbI-
HOJTHSIETCSL YCJIOBUE, 3allUCAHHOE II0CIe CI0Ba «IoKay (pucyHok 1.10, 6).

e [luk/ Tuna «jesnarsh - MoKa». [IpenuchBaeT BBIIOIHATH TEJIO UKJIA JI0 TeX Iop,
[IOKA BBITIOJIHSIETCsI YCJIOBUE, 3aIIUCAHHOE MOCIe CJIOBA «II0Kay. YCIOBHE IIPOBEPSIETCST
HoCJIe BBITOJIHEHUsT Tejia TuKJIa (pucyHok 1.10, B).

BaMeTuM, 9TO NUKJIBI «JJII» U «II0Ka» HA3BIBAIOT TaKKe IMUKJIAMU ¢ IPEeAINPOBEePKOii
YCJIOBUSI a IUKJIbI «JIeJIaTh - MIOKay — IMHUKJAMU C IIOCTIIPOBEPKOM ycjoBus. VHbiMu

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 32 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




FnHsHa Heiictere 1
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a) BBIOOD |

6) BBIGOp-UHAYE

Puc. 1.9: BazoBas cTpyKTypa «BeTBJIEHUE»

CJIOBaAMU, TeJia IUKJIOB «JJIg» W «IIOKay» MOTYT HE BBIIOJHUTLCA HU Pa3y, €CJAU yCJIOBUE
OKOHYAHUS ITUKJIa N3HAYAJIbHO He BepHO. TesI0 UKJIa «JIeIaTh - T0OKa» BBIIIOJHUTCS KaK
MUHUMYM OJUH Pa3, JaxKe €CJIN yCJIOBUEe OKOHYAHUS IUKJIa M3HAYAJIbHO HE BEPHO.

Ureparnmonabie MUKJbI. OCOOEHHOCTHIO UTEPAIMOHHOTO MHKJIA ABJISETCA TO, TTO
YUCJIO TIOBTOPEHU OIepaToOpoB TeJla MUK 3apaHee Hen3BecTHO. i ero opranmsanun
HCTIOJIB3YETC UK/ TUTIA «ITOKa». BBIXO] M3 WUTEPAIMOHHOTO IUKJIA OCYIIECTBISIETCA B
cJIydae BBITIOJTHEHUS 33/ITAaHHOTO YCJIOBUSI.

Ha kazkj1oM 1mare BBIMUCIEHHUI ITPOUCXOJIAT ITOCJIEI0BATE/ILHOE TPUOJIUKEHNE U TIPO-
BepKa yCJIOBUA JIOCTUYKEHUSA MCKOMOTO Pe3yJIbTaTa.

ITpumep. CocTaBuTh AJITOPUTM BBIYUCIEHUS] CYMMBI Psijia

2 xt .
S—g- T4 T T Ly Z
rogty o TEDTS
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YCIIOBHE
|

¥x= sin (kx)+ cos doix),

-

B) Iluki Tuna «Ienarhb - mokas

a) Huks Tuna «7jisi» 6) Iuks Tuna «moka»

Puc. 1.10: BazoBas cTpyKTypa <«ITUKJI»

C 3aJJaHHON TOYHOCTBIO (/I JAHHOTO 3HAKOUEPEIYIONIErocs CTEHEHHOro psjia Tpebye-
Masl TOYHOCTH OyJeT JOCTUTHYyTa, KOIJa OYepeHoe caaraeMoe CTaHeT MO abCOJIOTHOM
BEJIMYMHE MEHBIIE TOYHOCTH).

Bbruuciaenune cymMMm — TunudHas IUKInYecKas 3ajada. OcoOeHHOCTBIO STOI KOH-
KPETHOIT 381891 SIBJISETCS TO, ITO YUCIIO CIAraeMbIX (&, CJIe0BATEIbHO, W THCIIO OBTO-
peHnii Tesa NMUK/A) 3apaHee HeM3BeCTHO. 1109TOMy BBINOJIHEHNE IUKJIA JIOJZKHO 3aBep-
MIUTHCA B MOMEHT JIOCTHKEHUsS TPeOYeMOil TOYHOCTH.

IIpu cocraByienun aaropuT™Ma Hy?KHO YUECThb, 9TO 3HAKH CJIATACMBIX U€PEIyIOTCS W
CTENeHDb IHC/IA X B UUCJIUTEAX CIaraeMbIX BO3DACTACT.

Pemaﬂ 9Ty 3aJdaqy <<B'.HO6>> IIyTeM BBIYUCJ/ICEHUA Ha KazKIO0M I-oM IIare YacTUYHONI
cymmbr S := S+ (—1)""'£ mpl notyunm oueHb HesddeKTHBHBIL anropuT™, TpeGyommit
BBIIIOJIHEHH S OOJIBIIOro Ync/a onepalwit. ['opas o jydiie oprann3oBaTh BEIYHCICHUS CJIe-
JIYIOMUM 00pa30M: e€CJii 0003HAYUTD IHUCJIUTEIb KAKOTO-JIM00 CJIaraeMoro OyKBOi p, TO
Y CJIEJIYIOIIEro CIaraeMoro IUCJINTeb Oy/IeT paBeH -p*r (3HaK MHUHYC 00eCIIeInBaeT te-
peJIoBaHie 3HAKOB CJIaracMbIX), a CaMo cjaaraeMoe m OymeT paBHO p/i, rje i - HOMEp
ciaraemMoro (pucyHok 1.11).

AstropuT™, B COCTaB KOTOPOTO BXOJUT NTEPAIMOHHBII IUKJI, HA3BIBACTCS UTEPAIlH-
OHHBIM AJIrOPUTMOM. VTepanuoHnbie aIropuTMbl HCIOIB3YIOTCS IPU Pean3alui uTe-
PaliOHHBIX YMCJIEHHBIX METOJ0B. B UTEepanuOHHBIX aJI'OPpUTMax HeO6XO,ZLI/IMO O6eCHqu/ITb
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5:=0; t:=1;
m=1; p=-1

na

p=-p*x; m=pii;
3:=5+m; t=t+1
[

Ha4amo

Puc. 1.11: IIpumep 6/10K-CXeMBI UTEPAITHOHHOTO AJTOPUTMA

obs13aTeNIbHOE JTIOCTUKEHNE YCIOBHsI BBIXO/Ia M3 MUKJIA (CXOINMOCTh UTEPAIMOHHOIO PO~
necca). B IpoTuBHOM citydae Ipou30iijieT 3alMKJINBAHUE aJillOpUTMa, T.e. He OYJIeT Bbl-
MOJIHATHCS OCHOBHOE CBOMCTBO aJIFOPUTMAa — PE3YJIbTATUBHOCTD.

1.1.7 BJiiokeHHBbIe ITUKJIbI

BosMmokHBI ciiydan, Korjia BHyTPH TeJjla UK/ HeOOXOIUMO OBTOPATH HEKOTOPYIO 10~
CJIeJIOBATEJILHOCTD OIIEpATOPOB, T. €. OPraHN30BaTh BHYTPEHHMI UK. Takas CTpyKTypa
[IOJTy Y9iJIa Ha3BAHUE [UKJIA B IUKJIC WJIM BJIOYKCHHBIX ITUKJIOB. [yOnHa B/IOKEHUS IIUKJIOB
(TO €CTh KOJIMIECTBO BJIOYKEHHBIX JPYT B JIPYTa IUKJIOB) MOXKET OBITH PA3IHIHON.
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[Ipu ucnonb30BaHUM TAKOW CTPYKTYDPHI I SKOHOMUM MAIIUHHOTO BPEMEHH HeoOXO-
JIIMO BBIHOCHUTD M3 BHYTPEHHETO IMKJIa BO BHENTHUI BCE OIEPATOPHI, KOTOPbIE HE 3aBUCIT
OT TIapaMeTpa BHYTPEHHErO ITUKJIA.

[Tpumep BIOKEHHBIX MUKJIOB «isi» (pUCYHOK 1.12, a): BBIYUCIUTL CYMMY JIEMEHTOB
3asanHoil Marpunsl A[5,3].

[Ipumep BIIOXKEHHBIX TIUKJIOB «IIOKa» (PUCYHOK 1.12, 6): BBIYUCIUTH IPOU3BE/ICHIE TEX
9J1eMeHTOB 3a1anHoi MaTpuiibl A[10,10], KoTopble pacoIoKeHbI Ha TePeceIeHn YETHBIX
CTPOK M YETHBIX CTOJIOIOB.

S=0
|
=itz
|
a) [UKJIbL «JJIsT» i=it2

6) IUKJIBI <IIOKa»

Puc. 1.12: IIpumep 6/10K-CXeMBI BJIO2KEHHBIX ITAKJIOB

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 36 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




1.2 OcHOBBI Teopuu sI3bIKOB IIPOrPAMMUPOBAHUSA

1.2.1 ITapaaurma cTpyKTYypPHOT'O IIPOTPaAaMMUPOBAHUSI

CTpyKTypHOE HNporpaMMHPOBaHUE — TapajJirMa IIPOrPaMMIPOBAHNs, B OCHOBE
KOTOPOI1 JIEYKUT TIPeJICTaBIeHIe TPOrPaMMBbI B BUJIE HEPAPXUIECKON CTPYKTYPBI OJIOKOB.

B coorBercTBHE ¢ mapaurMoii, Jiodas mporpaMma, KOTopas CTPOUTCH 0€e3 HCIOJIb-
30BaHUs Oneparopa goto, cocTouT u3 TPEX 06A30BBIX YIPABJISIONINX KOHCTPYKIIU: MO-
CJIE/IOBATEJIBHOCTD, BETBJIEHNE, IUKJ (pucyHoK 1.13); KpoMe TOro, MCIOJIb3YIOTCS
noirporpamMMbt. [Ipu aTom pazpaboTka mporpaMMbl BEJIETCA MOIIANOBO, METOJIOM «CBEp-
Xy BHEU3».

Teopema Béma — dAxkonman: Jliobasg mporpamma, 3ajlaHHasg B BUJE OJIOK-CXEMBI,
MOZKeT OBITh IPEJICTABIEHA C IIOMOIIBIO TPEX YIPABIAIONINX CTPYKTYP:

® TI0CJIE/IOBATEIbHOCTD;
® BETBJICHUE;

® IIIKJI.

CTpyKTypHOE IPOrPaMMHUPOBAHIE CTAJI0 OCHOBOW BCETO, UTO CAETAHO B METOIOJIOTUN
[IPOrPAMMUPOBAHNUs, BK/IIOYasd U OObEKTHOE ITPOrPAMMUPOBAHUE.

IIpuHIUTIIBI CTPYKTYPHOTO ITPOTPAMMUPOBAHUS:

Ipunyun 1. Cremayer oTKa3aTbCsl OT MCIOJIL30BAHUs OllepaTopa 0e3yCJI0BHOIO Iepe-
Xoaa goto.

Ipunyun 2. JIiobast mporpaMMa CTPOUTCH U3 TPEX OABOBBIX YIPABJIAIONINX KOHCTPYK-
IIIii: TIOCIe0BATE/IbHOCTE, BETBJIEHNE, UK.

Ipunyun 3. B mporpamme 06a30Bble yIPaBJIAIONIE KOHCTPYKIIUA MOTYT OBITH BJIO-
JKeHBI JIDYT B JIpyra MPOW3BOJIBHBIM 00pa3oM. HUKakmx JIpyrux CpeJicTB yIIpaBJICHUsT
MOCJIEI0BATEILHOCTBIO BBITIOJTHEHUS OIEPAITUil HE TIPEyCMATPHUBAETCS.

IHpunyun 4. losropstromuecst (pparMeHThbl TPOrpaMMBbl MOZKHO O(DOPMUTH B BUJIE 110/1-
rporpavum (mporeayp u dyukiwmit). Takum ke o6pazom (B BHE MOAIPOrpaMM) MOXKHO
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Puc. 1.13: DyiemeHTapHble KOMIIOHEHTBI CTPYKTYPHOU OJIOK-CXEMBI

0POPMUTD JIOTUYIECKHU TIETOCTHBIE (hDPArMEHTBI ITPOTPAMMBI, JIa2Ke €CJIn OHU He TOBTOPSI-
IOTCH.

Ipurnyun 5. Kaxkyio Jlormdeckn 3aKOHYEHHYIO DYy WHCTPYKIHi ciiexyer odop-
MUTH KakK 0JI0K. BJIOKM SBIAIOTCS OCHOBO# CTPYKTYPHOIO TPOrPAMMUPOBAHUS.

Biiok — 510 jormyeckn crpynnupoBaHHast YaCTh MCXOIHOTO KOJIa, HAIPUMED,
HA0Op WHCTPYKIINIA, 3aIMCAHHBIX MOl B MCXOTHOM Kojie mporpammbl. [lo-
HATHE OJIOK O3HAvYaeT, YTO K OJIOKY MHCTPYKIHUil cjieyeT obOpalaThbcsd Kak K
eJIMHOM MHCTPYKIUA. BJIOKM cityKaT Ji/ist OrpaHudIeHns 001aCTH BUINMOCTH TIe-
peMeHHBbIX U PYHKIMIA. BJIOKH MOTYT OBITH IyCTHIMI WJIH BJIOYKEHHBIMU OJTIH B
npyroii. ['panunbr 610Ka crporo onpejenersl. Hampumep, B if-omeparope 610K
orpanunyer kojoM BEGIN..END (B s3bike [Tackain) uin durypHbiMu cKOOKa-
mu ... (B a3bike C) mm orcrynamu (B s3bike [Inron).

IIpunuun 6. Bce nepedmnciieHHbIE KOHCTPYKIMKM JIOJIXKHBI MMETb OJIMH BXOJI M OJIUH
BBIXO/I.
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[IpousBoJibHBIE YIIPABJISIIONINE KOHCTPYKIMU (Takue, Kak B OJIOJe CHAreTTH)
MOT'YT UMETh ITPOU3BOJILHOE YUCIO BXOJIOB M BBIX0/I0B. OrpaHuvnB cedsi yIpaB-
JISTIOIITUMU KOHCTPYKITUSIMHA C OJTHAM BXOJIOM M OJTHUM BBIXOJIOM, MBI TTOJTy9IaeM
BO3MOKHOCTD IIOCTPOEHUS ITPOU3BOJIBHBIX aJITOPUTMOB JII000M CJIOYKHOCTH C I10-
MOTITHIO TTPOCTBIX W HAJIEXKHBIX MEXaHU3MOB.

Ipunyun 7. Paspaborka mporpaMMbl BeJETCS IOMIAIOBO, METOJOM <«CBEPXY BHU3»
(top-down method).

[Tpu cozmannm cpeHUX 10 pa3Mepy MPUIOKeHUil (HECKOIBKO THICSY CTPOK MCXOHOTO
KOJIa) HMCHOJIB3YeTCsl CTPYKTYPHOE MPOrpaMMHUPOBAaHEE, UJesi KOTOPOrO 3aKJII0YAETCs B
TOM, YTO CTPYKTYpa IIPOrpaMM JIOJI2KHA OTPazKaTh CTPYKTYPY PelraeMoil 3aa4uu, YTOObI
aJITOPUTM PeIIeHns ObLT ICHO BUJIEH U3 UCXOJIHOTO TeKcTa. J[j1s 3Toro HaJio MMeTh cpeji-
CTBa JIJIsI CO3/IaHUS ITPOTPAMMBI HE TOJBKO C IOMOIIBIO TPEX ITPOCTBIX OIEPATOPOB, HO
U C IIOMOIIIBIO CPEJICTB, DOJiee TOTHO OTPAKAIOIINX KOHKPETHYIO CTPYKTYPY AJTOPUTMA.
C 9T0i1 1e/1bI0 B TPOrpaMMUPOBAHNE BBEJIEHO TOHSITHE 110/ IITPOrPaMMbl — Habopa orepa-
TOPOB, BBIIOJHAIONIUX HYXKHOE JefiCTBUE U He 3aBUCAIIUX OT JPYIUX HacTeil NCXOHOIO
koza. [Iporpamma pasbuBaeTcss Ha MHOXKECTBO MEJIKUX TOAIMPOTPAMM (3aHUMAIOIIHNX 10
50 ormepaTopoB — KPUTHYECKUiT OPOT JIsi OBICTPOTO MOHUMAHUS TIETH OIIPOrPAMMEI),
Kazk/lasd U3 KOTOPBIX BBIIOJIHAET OJHO U3 JAeHCTBUI, IPeyCMOTPEHHBIX UCXOTHBIM 3a/1a-
HueM. KoMOMHUPY$ 9T MOAITPOrpaMMBbl, yAaeTcsd (hOPMUPOBATH UTOTOBBIN &JITOPUTM yKe
He U3 IMPOCTBIX OIEpaTOPOB, a M3 3aKOHYEHHBIX OJIOKOB KO/, MMEIONINX OIPEJIETEHHYIO
CMBICJIOBYIO HATPY3KY, IPHYEM OOpAIIaThcd K TAKUM OJJOKAM MOYKHO 110 HA3BAHUSM.

CTpyKTypUPOBaHHBIIA aJITOPUTM — STO aJTOPUTM, IIPEJ/ICTABJICHHBIN KaK CJIeI0Ba-
HUSI 1 BJIO2KEHNUSI 0A30BBIX &JITOPUTMUAYECKUX CTPYKTYP. Y CTPYKTYPUPOBAHHOTO &JITOPHUT-
Ma CTATUYECKOe COCTOsIHUE (/10 AKTyaJu3aldi ajilOPUTMAa) U JMHAMUYIECKOE COCTOSTHUE
(mocJie akTyaM3aIun) UMEIOT OJIMHAKOBYIO JIOTUIECKYIO CTPYKTYPY, KOTOPast IIPOC/IeKH-
BAETCsl CBEPXY BHU3 («KaK YMTAETCs, TAK M UCHOJHsIETCs» ). [Ipu crpyKTypupoBaHHOi
pa3paboTKe aJrOPUTMOB ITPABUIBHOCTD AJITOPUTMa MOXKHO ITPOCICIUTH Ha KAXKJIOM dTa-
1le ero MOCTPOEHUS U BBITIOJTHEHUSI.
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Teopema (o crpykrypupoBanum). JI060ii ajiroputM MOKeT GbITh IKBUBAJIEHTHO
[IPEJICTABIeH CTPYKTYPUPOBAHHBIM AJITOPUTMOM, COCTOAIINM U3 6A30BBIX aJIrOPUTMUYE-
CKHUX CTPYKTYP.

CTpyKTypHOE IIPOrPaMMUPOBAHUE CBEPXY-BHU3 - 9TO IIPOIECC TTOIIATOBOIO pa3-
OueHns aJaropuTMa Ha Bce 0oJiee MeJIKMe JacTh C TE/IbI0 MOIYIUTh TaKNue 9JIeMEHTHI, JIJIsd
KOTOPBIX MO2KHO JIETKO HallMCaThb KOHKPETHbIEC KOMaH/bI.

CTpyKTypHOE TPOrpAMMUPOBAHNE CBEPXY-BHI3 BKJIOYAET JIOCTATOYHO MHOTO JIPYTHUX
ACIEKTOB, OJIMH U3 KOTOPBIX MOXKHO BBIPA3UTH JIO3YHIOM « Y IIPOIIail CTPYKTYPbI yIIPaBJIe-
Hust». JIpyrue acrekTsbl - 970 TpeboBaHHe COOTBETCTBYIOIIEH JTOKYMEHTAIIUN, HATJISITHON
3aIMCU ITPOrPAMMHBIX OIIEPATOPOB C UCIOJIb30BAHIEM OTCTYIIOB B HavaJie CTPOK, pa30u-
€HUsI TPOrPaMMBbl Ha 0003PUMbIE JACTH.

Pekomenryercsi, HalmpuMep, COCTaB/IATH MPOIPAMMHbBIE MOJYJIM TaK, ITOOBI UX DPac-
IIe9aTKa HeE IIPEBbIIIaJIa O,ZLHOfI - ABYX CTPaHHII. CTpaHI/IHa — 9TO CMbICJIOBadA €JMHHUIIA,
KOTOPYIO MOYKHO IIPEJICTABUTD cebe B JTI000I MOMEHT KaK €JIMHOE IeJI0€ 1 KOTOPas CBOIUT
K MUHUMYMY H€O6XO,ZLI/IMOCTB IIepeBopavnuBaThb CTPpaHUIIbI IIPU IIPOCJIC2KUBaAHUUN IIepeaq
YIIPaBJICHUSA B IIPOIPAMME.

st pa3paboTKu CTPYKTYPUPOBAHHON CBEPXY-BHU3 IIPOTPAMMbBI TOTpeOyeTCs 3aTpa-
TUTH OOJIBbIIIE YCUJIWil, YeM JIJIs TOJIyUeHUs HECTPYKTYyPUPOBaHHOI mporpamMmmbl. CTpyK-
TYPUPOBAHHBIE TTPOIPAMMBI, KaK MPABUJIO, JIerde YUTaThb, U B HUX Jierde pasOUparThed,
TaK KaK X MOYKHO YUTATh CBEPXYy-BHU3, HE MpbIras M0 TEKCTY U3 KOHIIA B Ha4daJo. [ias-
HBIM 00OPA30M 9TO JIOCTUTAETCS OJIArojaps TOMY, UTO OOIasi CTPYKTypa yIPABJICHUS B
CTPYKTYPUPOBAHHOU IIpOrpaMMe SABJIAETCSA JePEBOM, & HE CEThIO CO MHOTMMU ITUKJIAMMU.

Meto/1 moc/ie10BaTE€JIbHOTO YyTOYHEHMUS COCTOUT B CJICJTYIOIIEM:
e ucxojiHas 3a/lada pa3buBaeTcs Ha psiJl KPYNHBIX dacTeil (mojizaiad);
® CHAYAJIA MMOJIHOCTHIO COCTABJISIETCS] OCHOBHOM aJropuT™ (ILJIAH PEIleHus 33/1an );

® [IPpU 3TOM JIJId PeIIeHud I10J3a a9 (HYHKTOB H.HaHa) HCIIOJIB3YIOTCA KOMaH/Ibl BbI3OBa
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emé He HallMCaHHBLIX BCIIOMOI'aTeJIbHbIX aJI'OPUTMOB;

® 3aTeM COCTABJISIIOTCS BCIIOMOTaTe/JIbHbIE aJI'OPUTMbI, KOTOPhIE B CBOIO OUYepPeIb MOXK-
HO pa30UTh HA I03aa4N JIJIsi BBINOJHEHUA 00oJiee MEJIKUX JeHCTBUM.

Bocxoggmuii mMetos (CHU3Y-BBEPX), HA0OOPOT, ONMUPAsCh Ha HEKOTOPLIH, 3apaHee
oIIpe/ie/isieMbIil KOPPEKTHBINT HAOOP MOIAITOPUTMOB, CTPOUT (DYHKITHOHATHLHO 3aBEPIIEH-
Hble TTO/[33/1a9m OoJjiee OOIIEero Ha3HAYEHWUs, OT HUX IEePeXOJUT K Oojiee OOIMUM, M Tak
JaJiee, JI0 TeX TOP, MOKa He JI0iIeM JI0 yPOBHS, Ha KOTOPOM MOXKHO 3aIlMCATh PeIleHne
[TOCTAaBJIEHHO 331891, DTOT METO/T U3BECTEH KaK METOJI TIPOEKTUPOBAHUST «CHU3Y BBEPX».

1.2.2 MeToabl pa3paboTKu ajropuTma

[Ipu pemrennn 3a/1a9 Ha KOMIIBIOTEPE B IIEPBYIO OYepe b HEOOXOINMO 3HAHIE METOI0B
pellleHns 3a/ad, a y»Ke BO BTOPYIO OYepeib YMEHHE COCTABJISTH AJITOPUTMBI, IOJIb3YsICh
IIPpUBEACHHBIMU BbINIE€ ITOHATHUAMU U KOHCTPYKIIUAMMU.

CymniHoCTh aJTOPUTMHU3AIMN HE B TOM, UTO pEIeHne 3aJa’di MPEJICTABISIeTCd B BUJE
Habopa 3JIeMeHTapHbIX OIlePaIlnii, & B TOM, YTO IIPOIECC PENIeHus 3aa1 pa3duBaeTcs Ha
JIBa 3Talla: COCTABJIECHUE AJTOPUTMa, ILIIOC KOAUPOBAHUE IMPOrPaMMbl U €€ BBIIOJIHEHUE.
[lepBblit 5TAIl OCYIIECTBIAET YEJI0BEK, BTOPOM — KOMIIBIOTED.

CymecTByeT BechbMa 0OJIBIIOE KOJUYIECTBO BCEBO3MOXKHBIX IIPHEMOB U METOIOB Pas-
paboTku ajsropurMoB. OMHAKO Cpeau UMEIOIIErocs pasHooOpasnsa ITUX METOI0B MOXKHO
BBIJIEJINTH HEOOJIBION HAaDOP OCHOBHBIX, B TOM CMBICJIE, UTO METOJ/bI U3 TaKOro Habopa
IIPUMEHAIOTCA 9aCTO U JiezKaT B OCHOBE MHOI'UX IIPOIEeAypP U aJIOPUTMOB.

K OCHOBHBIM METO/JaM MOXKHO OTHECTH:

1. MeTon 4YacTHBIX IeJieii — cJIOXKHas 3aJiada CBOJUTCA K IOCJIEI0BATETHHOCTH
0oJiee MPOCTHIX 3a1aM.

2. Meton moabeMa — HaYMHAETCS C HMPUHATUS HAYAJIBHOTO IPEJIITONOXKEHUA WU
HOCTPOEHHsI HAYAJIBHOIO PEIIeHusT 3ajadi. 3aTeM HAYMHAeTCsl (HACKOJBKO BO3MOKHO)
ObICTPOE JBUKEHUE «BBEPX» OT HAYAJIBHOI'O YPOBHS 10 HAIIPABJICHUIO K JIYUIIINM periie-
HUAM. KOF,ZL& AJITOPUTM AJOCTUT'a€T TOYKH, U3 KOTOpOfI 60J'II)HI€ HEBO3MOXKHO ABHUI'aTbHCA

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 41 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




«HaBepXx», OH OCTaHaBJINBACTCA.

3. IIporpammupoBanue ¢ oTxoaoM Haz3azd — OCHOBOI POrpaMM UCKYCCTBEHHOTO
UHTEJIJIEKTa, HE3aBUCUMO OT TOT'0, K 4YeMy OH IIpUJIaraeTcs — IporpaMMUPOBaHNE UT'D, BbI-
Oopy pelllennii, pacro3naBaHue 0OpPa30B U T.II., - sIBJIAETCH IPOrPAMMUpPOBaHUE 1epedopa
BapuanToB. [IporpamMmmupoBanue nepebopa BapuaHTOB — 3TO CJIOXKHAs 3a/1a9a, T.K. aJro-
PUTMBI TIepebopa UIIYT PEIIeHns He 110 3aJAaHHBIM IIPABUIAM BBITUCJICHUN, a IyTeM pob
7 omubOK, W cXeMa He YKJIAJbIBAETCS B CXEMbI ITUKJIOB, MMEIOIINXCSA B I3bIKaX MPOrpaM-
MupoBanus. CuTyarus 3a9acTyio OCJIOXKHSIETCS TeM, YTO HPAMBIME MeTOJaMu epedop
BCEX BO3MOKHBIX BAaPUAHTOB HEBO3MOXKHO OCYIIECTBUTH U3-38 UX OIPOMHOI'O KOJINYECTBA.
Metom mporpaMMupOBaHus ¢ OTXOJOM Ha3aJ] MO3BOJISIET OCYIIECTBUTH OPraHU30BaHHBIN
UCUYEPIBIBAIOININI TOUCK TpebyeMoro pemtenus 3ajaqu. [Ipu sTom wacto ynaercs uzbe-
JKaTh 1epedopa BCeX BO3MOXKHBIX BApUAHTOB.

4. AsropuTMbl BETBE M I'PAHUIL — IPUMEHSIOTCA JIJIA PENIeHUs TepeOOPHBIX 33,181
1 OPUEHTUPOBAHBI HA TIOMCK ONMTUMAJIBLHOTO PelleHns N3 KOHETHOTO MHOYKECTBA BO3MOZK-
HBIX peleHunii — BapuaHTOB.

1.2.3 Texuosiornu (mapagurmbi) MPOrpaMMUPOBAHUST

ﬂHH pemennd OrpoMHOI'0O MHO2KECTBa COBEPIIEHHO PA3JIMYIHBIX 3a/lav OBLIN IpeJjio-
2K€HbI 1 PAa3BUTLI OIIpEJIC/ICHHbIC CTUJIN (Hapaﬂﬂl"MbI) IporpaMMupoBaHud, KazKJI0My U3
KOTOPBIX COOTBETCTBYET CBOdA YHUKaJIbHad MOJ/C/Ib BBIYUCJICHUI.

Ilapagurma nporpaMMupoOBaHUS — 3TO COBOKYIIHOCTH WJIel W TOHATHUIA, OIpejIe-
JIAIONIUX CTHJIb HAIMCAHUS KOMITBIOTEPHBIX TIPOrpaMM (TIOIX0J1 K MPOrPAMMUPOBAHUIO).

B HaCTOAIIee BpeMA OCHOBHBIMU ITapaJulMaMi IIPOI'PaMMHPOBaHUA ABJIAIOTCA Npoye-
()Z/])?I/()G, (ﬁy”%”/MUOH(L,/LbHOG, A02UYECKOE, 065(3%?777,7L()—()pU@?LWLU]?OG(J,HHO@ U 6U3Yarvbroe Npo-
2PAMMUPOBAHUE.
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1.2.4 IlpornenypHoe nmporpaMmMupoBaHUe

[IporeaypHoe nin uMIepaTuBHOE ITPOrPAMMUPOBAHNE COOTBETCTBYET apxuTekType dBM,

npeioxkenHoit ¢pon HeiimaHOM, a €ro TeOpeTHIECKON MOJIE/IBIO SIBJISIETCS aJrOPUTMUITe-
cKag CHCTeMa I10J Ha3BaHUeM «MallnHa ThioprHTas.

[Iporpamma Ha IPOIETYPHOM A3BIKE IPOIPAMMUPOBAHNST COCTOUT U3 MTOCICTOBATE b=
HOCTHU OTepaTopoB (MHCTPYKINIA), 3a/IaI0IUX Te WK uHble JeiicTBus. OCHOBHBIM sIBJIsIET-
¢ OIIEPaTOP IPUCBAUBAHUS, CJIYKAIUN /1T U3MEHEHHSI COJIEPKUMOro 00IacTeil ImaMaTH.
Boobrie koHmenus maMaTH KaK XpaHUIAINA 3HAYEHUMH, COJIEP:KUMOe KOTOPOI'O MOXKET
OOHOBJIATHCsT OIIEPATOPAME IIPOI'PAMMBI, sABJIsIeTCs (PYHIAMEHTAILHON B UMIIEPATHBHOM
ITPOTPaMMUPOBAHUMN.

BpinosiHeHne mporpaMMBbl CBOJUTCS K ITOCTEI0BATETIHLHOMY BBITIOJTHEHUIO OIIEPATO-
POB C IEJIbIO TPeobpa30BaHUs MCXOIHOTO COCTOSHUS MaMATH (3HAYEHUIT TIePEMEHHbIX) B
zakjounTebHoe. TakuM o0pa3oM, ¢ TOUYKH 3PEHHUs ITPOrPAMMUCTa UMEETCs ITPOorpaMMa
U HaMsTh, IPUUIEM ITepBas MOCIeI0BATEIbHO OOHOBJISIET COJIEP:KUMOE TIOC/IeTHE.

[TporieiypHBIi 110/1X0/1 XapaKTepPU3yeTcs:

® 3HAYUTEJIbHON CJI0XKHOCTBIO;
® OTCYTCTBHUEM CTPOI'OA MATEMaTUYECKOU OCHOBBI;

® HeOOXOIMMOCTBIO IBHOT'O YIIPABJICHUS MaMATHIO, B YaCTHOCTH 00sI3aTEIbHOE OITHCA-
HUE TIepEMEHHBIX;

® MaJIoi IIPUTOJHOCTBIO JJId CUMBOJIbHBIX BbI‘JHCJIGHHﬁ;

® BBICOKOI 9(p(HEKTUBHOCTHIO pean3aIiui Ha TPAJIUIIOHHBIX JBM.

TI/IHI/I‘IHI)II\H/I IpeaAcCTaBUTEIAMU IIPOUECAYPHDBIX A3BIKOB IIPOI'PaAaMMUPOBAaHUA ABJIAIOTCA
s3piku Agirosi, @oprpaH, Beiicuk, Ilackans, Cu, Cu++.
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1.2.5 ®yHKINOHAJIBbHOE NPOrpaMMHPOBaHUE

B omimane ot nporeypHoro, (pyHKIMOHATBHOE (aNIIMKATUBHOE) TIPOrPAMMUPOBAHUE
HE HCITOJIb3YeT KOHIIEHINIO MaMATH KaK XPaHWININa 3HadYeHnit nepemenubix. Omeparo-
pbl IIPUCBAMBAaHUs OTCYTCTBYIOT, BCJIEJICTBUE Yero nmepeMeHHbIe 0003HAYAIOT
He 00JIaCTH IMaM{ATU, a 00bEeKTbI MPOrpaMMbl, YTO MOJIHOCTHIO COOTBETCTBYET
MOHSITUIO MIepeMeHHOoiI B MmareMaTuke. Pojib OCHOBHOII KOHCTPYKIIUU B PYyHK-
IIAOHAJIBHBIX S3BbIKAX UTI'PaeT BbIpaKeHue. K BbIparkeHUsIM OTHOCATCS CKAJISIPHBIE
KOHCTAHTBI, CTPYKTYPUPOBAHHbIE O0BEKTHI, (DYHKINU, Tejia (DYHKINNH U BHI3OBBI (PYHK-
muit. IIporpamma npezcraBiisieT co60ii COBOKYITHOCTh onucanuii pyHKuii (Bo3-
MO2>KHO BJIOYK€HHBIX ) U BBIPAarKEHUsI, KOTOPble HEOOXOANMO BBIYHUCJINTH MOCPE/I-
CTBOM peayKiuu (cepum yIpoIeHuid).

OyHKIMOHABHBIE SI3BIKH OTITHIAI0TCST CBOEH TIPOCTOTOM, JIETKOCTHIO PEAT3AIIHI, KOM-
MAKTHOCTBIO U ITPUTOTHOCTBIO JIJIT CUMBOJIBHBIX Bbrauc/ieHnit. OCHOBHBIMU CTPYKTYPHUPO-
BaHHBIMH OOBEKTAMHU B AIMLJIUKATHBHBIX A3bIKAX SIBJASIOTCH CIIUCKHU, YIOOHDBIE JIJIS CHM-
BOJIbHOI 00paboTKu. CaMbIM MEePBBIM (DYHKITMOHAJILHBIM SI3bIKOM siBUJICA JImCII.

Ceitgac cy1mecTByeT MHOKECTBO (DYHKIIMOHAIBHBIX A3bIKOB, 3HAUUTE/IHHO 00JIee MOIII-
HBIX, YeM Jluct, a pa3zpaboTka almapaTHBIX U IPOTPAMMHBIX CPEJICTB (DYyHKIIMOHATLHOTIO
[IPOrpaMMUPOBAHUs BOIILJIA COCTABHON 9acThio B MpoeKThl DBM mgroro moxkoseHus.

1.2.6 Jlormyeckoe mmporpaMMupoOBaHUE

Jlorugeckoe (pessiuOHHOE) TPOrPAMMUPOBAHIE OCHOBAHO Ha Pe3yJIbTaTax, MOJIyYeH-
HBIX B 00JIACTH UCYUCJIEHHS TPeIuKaToB. [leHTpa bHbIM MOHATHEM B JIOTUYECKOM IIPO-
rpamMmupoBaHuu sipisercs orHoiienue. IIporpamma nmpeacrasiisier coboii COBOKYTI-
HOCTb ONpeJiesieHnii, OTHOMIEHWII MeXKJy OObeKTaMW W Iejii, a mporecc eé
BBITIOJTHEHUSI COCTOUT B YCTAHOBJIEHUN 3HAYNMOCTH JIOTUIECKOI (pOpPMYyJIbI, TI0-
CTPOEHHOI M3 IIPOrpaMMbl MO OMNPeIeJIEHHBIM ITpaBujaM. [Ipu sTom pesynbrar
BBIYUCJICHUS ABJIACTCA MOOOYHBIM MPOYKTOM 3TOTO IIPOIiecca.

B penganmonnoM mporpaMMHPOBAHMEM HYKHO TOJIHLKO CIENUMUITPOBATH (DAKTHI, HA
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KOTODPBIX OCHOBBIBAETCsI AJTOPUTM, & HE OIPEJIEJIATh M0C/Ie0BATEBHOCTD HIAI0B, KOTO-
pble TpefyeTcst BBIIOJHUTD. [109TOMY sI3bIKH JIOPUYECKOTO IIPOrPAMMUPOBAHHUSI SIBJISIOTCSI
JIeKJIAPATUBHBIMU sI3bIKaMH. JIormaeckne mporpaMMbl OTJIMYAIOTCS IPUHIIUITNAILHO HI3-
KM OBICTPOJIEHCTBIEM, TAK KAK BBIYMCJICHUS OCYIIECTBIISIOTCS METOIOM TIPO6 1 OIMUO0K
(LOKCK ¢ BO3BPATOM).

Takum 06pa3oM, sI3bIKU JIOMHIECKOIO IIPOrPAMMUPOBAHHSI SIBJISIFOTCS JIOCTATOYHO MOIIT-
HBIMH, HO HEI(DMDEKTUBHBIMYU C TOUKH 3PEHUs Peau3anun si3bikaMu. TeM He MeHee, s3bIK1
JIOTHYECKOr0 TIPOrPAMMUPOBAHUS UIPAIOT IEHTPAIbHYIO pOJib B npoekrax IBM msitoro
HOKOJIEHUS, U y2Ke paspaboTaH psiji apXUTEKTYD C IEJIbI0 allllapaTHO MOJJIEPIKKI PeJisi-
[IMOHHOT'O TIPOTPAMMUPOBAHUS.

OCHOBHBIM W3 $I3BIKOB JIOTHYECKOIO IIPOrpAMMUPOBaHUs siBjsieTcst #3bIK IIpouior,
UMEIOIIUI B HACTOSIIIEE BPEMsl OKOJIO TISITHA/IATH PEAIN3AIi JJist TIEPCOHATBHBIX KOM-
IBIOTEPOB. PexKNM KOMITHJISAIMA [PEyCMOTPEH TOJIBKO B TPEX CHCTEMAaX, OCTAJIbHBIE XKe
06eCIIeUnBAIOT TOJBKO HHTEPIPETAIMIO [IPOIPAMM.

1.2.7 OO6bEeKTHO-OPUEHTUPOBAHHOE IIPOTrPaAMMUPOBAHNIE

[TonsTue «06bLEKTHO-OPUEHTUPOBAHHBI» BO3HUKJIO B IIPOTPAMMUPOBAHUU CPABHUTE b
HO HemaBHO. Korma BBIYHCINTEIbHAST MOIIHOCTH MAIlUH OblIa HEBBICOKA, O CO3JIAHUN
00bEKTHO-OPUEHTUPOBAHHBIX CUCTEM HE MOTIJIO OBbITh U peun. OCHOBOI BCero ObLI MIPO-
FpaMl\leIfI KOZ. HpOI‘paI\U\/H/ICTbI 3allUCbhbIBaJI IIOCJIEJOBATC/JIbHOCT KOMaH/I JdJIA BBIIIOJI-
HEHUA TEeX NJIN MHBIX ,Z[‘eIU/ICTBI/II';I HaJ JaHHBIMMA, KOTOPbIC O(bOpM.HHJH/ICb B MOJYJIN 1 IIPO-
neaypol. s paboThl ¢ KaxKIbiM 00beKTOM cO3/laBaJiach CBosi Ipoleaypa. Ilocrenento c
YBEJIMYCHUEM TTPOU3BOIUTEIHHOCTU BBIYUCIUTEIBHBIX CUCTEM IIPOIETYPHBIH TOIX0/ Ha-
JaJl 3aMeHATbCs 00beKTHBIM. Ha 1mepBoe MecTo BBIJIBHHYJICH 00BEKT, a He KOJI, KOTOPbIi
ero obopadarbiBaeT. OOBEKTHO-OPUEHTUPOBAHHOE TPOTPAMMUpPOBaHUE JAET O0Jiee KOPOT-
K€, IPOIIe MOHUMaeMble U Jierde KOHTPOJIUPYEMbIe TTPOTPaAMMBI.

PeasibabIe 00BEKTHI OKPYKAIOIIEr0 MEPa 00/IaIaI0T TpeMsi 6a30BBIMI XapaKTEPUCTU-
KaMU:

1)onn umerorT HaOOP CBOHCTB;
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2)crocobHBI PA3HBIMU METOJIAMHU U3MEHATH STH CBOWCTBA;

3)c10coOHBI pearupoBaTh Ha COOBITUSI, BOSHUKAIOIIME KAK B OKPYZKAIOIIEM MUPe, Tak
U BHYTPU CAMOT'O OOBEKTA.

Mmenno B TaKOM BHJie B si3bIKax mporpamMupoBanus (Hampumep, C+-+) u peannso-
BaHO MOHATHE OOBEKTA, KAaK COBOKYITHOCTU:

® CBOWCTB (CTPYKTYD JIAHHBIX, XaPaKTEPHBIX JJIsi STOIO 00bEKTA);
® MeTOZOB ux 06paboTKU (MOIPOrpaMM M3MEHEHUsI CBOCTB);

® COOBITHUIH, HA KOTOPBIE JAHHBIII OOBEKT MOXKET PearmpoBaTh U KOTOPbIE TPUBO/IAT,
KaK MPaBUJIO, K U3MEHEHHUIO CBOMCTB O0bEKTA.

KitroueBbim norsiTueM 06bEKTHO-OPHEHTUPOBAHHOTO ITPOTPAMMUPOBAHUS SIBJISIETCS KJIACC.

Kuacc — 3to Tur, onpesensgembrii mob3oBareieM. Kiacesl obecriednBaioT CKPbITHE JaH-
HBIX, TAPAHTUPOBAHHYIO MHUIMAJIA3AINIO JTAHHBIX, HEABHOE ITPEOOPA30BaHue TUIIOB JIJIsd
THUIIOB, OIPEJICJAEHHBIX TOJIL30BATEIEM, JIUHAMUYCCKOE 3a/laHue THIIA, KOHTPOJIUPYEMOE
IIOJIb30BaTE/IEM YIIPABJICHUE MAMATHIO ¥ MEXaHU3MbI TIEPErPY3KHU OlEePaITHii.

B ocHoBe 00beKTHO-OPUEHTUPOBAHHOIO IIPOrPAMMHUPOBAHUS JIEXKUT OHATHE O0bEeK-
Ta, KOTOPBIil IIpejicTaB/isieT coboit 00beIMHEHHBIE BMECTE darHble T Memodv, TX 00paboT-
ku. Takoe oObenHenre Ha3bIBACTCd MHKATICYJISIINEN U MTO3BOJIIET Pean30BaTh Kade-
CTBEHHO HOBBIIl YPOBEHb COBMECTHO# CTPYKTYPHU3aIlUU JAHHBIX U MPOIEIyp UX 00padboT-
K.

Ha yposae mosb3oBaTe/isi 00bEKTHBIN TOJIX0J BBIParKaeTcs B TOM, UTO HHTepdeiic
IpeJcTaBIsgeT coboii 1Mojobre pealbHONO MHUpa, a paboTa ¢ MaIMHON CBOJIUTCA K Jieil-
CTBUSAM C IPUBBIYHBIMUA OObeKTaMH. Tak, MallkKu MOXKHO OTKPBITh, yOpaTh B MOPTQEb,
JIOKYMEHTBI - IPOCMOTPETh, UCIHPABUTDH, MEPETOXKHUTH C OJHOIO MecTa Ha JIPYToe, BbI-
OpocuTh B KOP3WHY, (haKC WK IMUCHBMO - OTIPABUTH ajipecaTy u T. 1. [longrme oObekTa
0Ka3aJI0Ch HACTOJILKO IMUPOKUM, YTO JIO CHX ITOP HE IOJIYYUJIO CTPOTOr0 OIPEJIE/ICHNUS.

O0ObekT, Kak U B peaJibHOM Mupe, obJiajaerT pa3jimaubiMu cBoiicTBamu. [Iporpammuct
WIN TIOJIb30BaTe/Ib MOXKET U3MEHATH He BCe CBOMCTBA OOBHEKTOB, a TOJIHKO HEKOTOPBIE U3
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HuX. MOXKHO N3MEHUTH UMsI 00bEKTa, HO HeJIb3sd U3MEHUTH 00beM CBODOIHOIO MeCTa Ha
JIMCKE, KOTOPBIN TaKyKe ABJISIETCA €r0 CBOMCTBOM.

Memod — 310 criocob Bo3aeiicTBus Ha 00beKT. MeTomabl MO3BOJIAI0T cOo3/1aBaTh U yia-
JIATH OOBEKTHI, & TAKXKe M3MEHATh UX cBolicTBa. Hanpumep, Jiisg TOro 4ToObl HAPUCOBATH
Ha 9KpaHe TOUYKY, JUHUIO WU IJIOCKYIO (PUTYPY, COCTABIAIOTCA Pa3HbIE MOC/IEI0BATE b
HOCTHU KOJIOB WJIN TporpaMmbl. Ilosb30Baresib, 0fHAKO, MPUMEHSIET I OTOOParKeHMs
9TUX 00BEKTOB OfMH MeTos Draw(), KOTOpbIil COMEPKUT KOJbI JJIsi OTOOParXKEHUsT BCEX
00bEKTOB, ¢ KOTOPBIME OH paboTaeT. 3a TaKoe yI00CTBO MPUXOJUTCH ILJIATUTH TEM, UTO
00bEKTHO-OPHEHTUPOBAHHBIE CUCTEMbBI MOI'YT pabOTaTh TOJBKO Ha JOCTATOYHO MOIIHBIX
BbIYUC/INTEJIBHBIX MallllHaX.

Bropoit 0cobeHHOCTHI0O 00EKTOB SIBJISIETCs HAJININE MeXaHn3Ma HacJieJOBAaHUS CBOICTB
OJIHOrO 00'bEKTa JPYTUMH OOBEKTAMU. DTO MO3BOJSET CO3/IaBATh CIOXKHBIE HepapXUde-
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CTBO CUCTEM BU3YaJIbHOI'O IIPOIPAMMUPOBAHU - BO3MOXKHOCTb CO3/laHUd I10JIb30BaTe b~
ckoro mHTepdeiica myTéM pasMeleHus T'OTOBBIX 3JEMEHTOB Ha SKpPaHe U CBA3bIBA-
HUs1 OIPEIeJICHHBIX COOBITH (JeficTBIIT TI0Ib30BaTe s ) ¢ JIeficTBUsIMU porpaMMbl. [Tpu
9TOM JIjIT HACTPONKHU TeX WU MHBIX 3JIEMEHTOB nHTepdeiica nmucaTh IporpaMMbl He Tpe-
Oyercs - JIOCTATOYHO MU3MEHUTH 3HAYEHUSA COOTBETCTBYIONIUX CBONCTB 9THX JIEMEHTOB C
IIOMOIIIBIO BCTPOEHHOI'O pe/laKTopa.

THuNUIHBIM IPEJICTABATEIEM CUCTEM BU3YAJBHOIO MPOTPAMMUPOBAHUS SBJISETCS CPe-
na mporpammupoBanus Visual Basic, koropasi ucrosib3yercss B KadecTBe BCTPOECHHOI'O
sI3bIKa, MAaKPOOIIpeie/ieHnit Bo Bcex mnpuyiozkenusx nakera Microsoft Office qima Windows.

OcHoBHasE 0COBEHHOCTD UCIIOIHL30BAHMA CPEJIbI BU3YAJIHHOIO MTPOTPAMMEUPOBAHUS CO-
CTOUT B CO3/IaHUU IIPOIPAMMHOIO IIPOEKTa, & He HAIMCAHUU IpOorpaMMbl. Bakueimmmn
MOHATUSAMUI BU3YaJIbHOI'O IPOTPAMMUPOBAHUS SABJISIOTCS SKPAaHHAst popMa, IIPOrpamMm-
HBIII MOAYJIb U IIPOrPAMMHBIN IIPOEKT.

DKpaHHasg dopmMma — rpaduieckoe npejcrapierne okuna Windows-mipu/ioxKenust BMe-
cTe ¢ cojepxKanueM Toro okHa. Cojep:KaHue BKJIIOYAeT B ceOs:

e TiepedeHb CBOMCTB OKHA C MX 3HAYCHUSIMU;
® 1iepevueHb 00bEKTOB, HAXOJSIIUXCS B 9TOM OKHE;

® [IEpEYHU CBOMCTB 3TUX 0OBLEKTOB TAKXKE C UX 3HAUCHUIAMU.

OKpaHHasd GOpMa XPAHUTCS B OTIEJIbHOM daiie.

[IporpaMmMubIit MOJY/Ih — XpaHSIHUiicss B oTAebHOM daitie mporpaMMHubiil Kog. On
MOXKET HUCIIOJIb30BaThCA TIPU PEIIeHUH He OJHOM, a HEeCKOJbKUX 3ajad. Kak mpasBuio,
IIPOrPAMMHBIH KOJIT OTHOCUTCS K OTJ/IEJIbHO B3SITOI SKpaHHOI (hopMe.

[TporpaMMHBIil TPOEKT — COBOKYIHOCTH JIEMEHTOB (IIPOrpaMMHbIE, OO'bEKTHBIA U 1C-
HOJTHSIEMBbIHl MOJLYJ/TH, KpaHHble (hOpMbI U T. 11.) Windows-1ipuioxKeHust.
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1.3 CucremMbl 1 cpeabl TPOrpaMMUPOBAHUS

BypHoe pasBuTHe BBIYMCINTENBHONW TEXHUKHU, MOTPEOHOCTH B 3(M@MEKTUBHBIX CpeI-
CTBax pas3pabOTKH IIPOrPaAMMHOI0 0DECIIeYeHUsl ITPUBEIH K TOSIBJICHUIO CHCTEM IIPOTPaM-
MUPOBAHNs, OPUEHTHPOBAHHBIX HA TaK HA3bIBAEMYIO «OLICTPYIO PaspabOTKYy», CPeIu KO-
Topbix MOKHO BbLIeauTh Borland Delphi u Microsoft Visual Basic. B ocnoe cmcrem
6bicTpoii pazpaborku (RAD-cucrem, Rapid Application Development — cpeja 6bict-
poit pa3pabOTKK MPUIIOKEHNUIT) JIEXKUT TEXHOJIOIHs BU3YAJIbHOIO MTPOEKTHPOBAHUS U CO-
OBITUITHOTO MPOrPAMMUPOBAHNA, CYTh KOTOPO 3aKJII0Ya€TCs B TOM, UTO CpeJia pa3padoT-
Ku Oeper Ha cebs OOJIBINYIO YacTh PYTHHHON pabOThI, OCTaBJIAA ITPOTPAMMUCTY padbOTy
110 KOHCTPYUPOBAHUIO JIMAJIOTOBBIX OKOH U (PYHKITHIT 0OpabOTKU COOBITHIA.

Delphi — 310 cpeia 6bicTpoit pazpaboTku, B KOTOPOI B KAUECTBE SI3bIKA IPOTPAMMUIPO-
BaHUsA HCHOJb3yeTcs sa3blK Delphi. dA3pik Delphi — crporo tunmsupoBanubiii 00bHEKTHO-
OPUMEHTUPOBAHHBIN sI3bIK, B OCHOBE KOTOPOTO JIEYKUT XOPOIIIO 3HAKOMBIi ITPOrPAMMUCTAM
Object Pascal.

K nacrosimmemy BpemMeHU IPOrpaMMUCTAM JIOCTYITHBI OOJIBINOE KOJTMYECTBO BEPCHUil 1ma-
keta Delphi.

Delphi 7, Beimrymennas B aBrycre 2002 roja, craja cTaHIapTOM JIJIsi MHOTUX Pa3padboT-
qukoB Delphi. 9To onun n3 caMbIxX ycIenmHbIx mpoaykToB Borland u3-3a crabuibHOCTH,
CKOPOCTH U HU3KUX TPeOOBaHUii K ammapaTHoMy obecnedenuio. Kak u mpebiayime Bep-
cun, Borland Delphi 7 Studio nozBosisger co3maBaTh caMble pasjindHble IPOTPAMMBIL: OT
MPOCTEHMINNX OJHOOKOHHBIX MPUJIOXKEHUN 10 IPOrPaMM YIIpaBJIE€HUs Pacipee e HHbIMU
bazamu. B coctaB makera BKJIIOUEHBI Pa3HOOOPA3HbIE YTUINUTHI, OOeCIIeYnBaloNine padboTy
¢ 6a3amu jJannbix, X ML-10KyMenTaMu, co3/1aHne ClIpaBOYHOI CHCTEMBI, pEllIeHne JIPYTUX

zagad. OTIMIuTe/IbHON 0COOEHHOCTHIO CeIbMON BEPCUN SIBJIAETCA IOJIEP:KKA TEXHOJIO-
rum .NET.

Borland Delphi 7 Studio moxker paborars B cpejie onepainonubix cucreM or Windows
98 mo Windows XP. Ocobbix TpeboBaHwmii, 110 COBPEMEHHBIM MEPKaM, K PECypcaM KOM-
bIOTEPA TAKET He MPEeIbdABJISET: MpoIeccop Jo/KeH ObiTh Tura Pentium wmau Celeron
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¢ TakTOBOW uactoroil He Huke 166 MI'n (pekomenmyercst Pentium IT 400 MI'n), ome-
paruBHO# mamsaTn - 128 Mb6aiiT (pekomengyercs 256 Mo6aiiT), jmoctaTodHoe KOJIUIECTBO
CBOOOJIHOTO JIMCKOBOTO MPOCTPAHCTBA (/1T MOJIHOM ycTaHOBKEU Bepcuu Enterprise neo6-
XOMO TIpubsH3uTeabHo 475 Mbaiir).

Lazarus — orkpbiTast cpejia pa3paboTKu IporpaMMHOT0 obectiedenust Ha si3bike Object
Pascal mrs kommmnsitopa Free Pascal. OcnoBHas 11e/1b — mpegocraBiieHne Kpocciiardop-
MEHHBIX 1 CBOOOJHBIX cpesicTB paspaborku B Delphi-mogobHom okpyzkern (10 aHAIOTUH
¢ Harbour qys Clipper).

[Tospossier nepenocuts Delphi-tiporpamMmbl ¢ rpadudecknm nHTEphECOM B pasInd-
Hble oreparonnbie cuctembl: Linux, FreeBSD, Mac OS X, Microsoft Windows, Android.
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PA3JIEJT 2

Metopl pa3paboTKu aJIrOPUTMOB B CTPYKTYPHOM ITPOrPAaMMUPOBAHUU

2.1 OcHOBHBIE 3JIEMEHTHI SI3bIKA ImporpaMmmMmmpoOBaHUs. Tunpr ImepeMeHHbIX,
BbIpa>KeHu:#l

2.1.1 KomMmnuasiusa

[Iporpamma, mipejicraB/ieHHasl B BUJIe MHCTPYKIUN A3bIKa TPOIPAMMUPOBAHUs, HA3BI-
BaeTCs UCXOJIHO TporpaMmoii. OHa COCTOUT U3 MHCTPYKIINIA, TIOHITHBIX Y€/I0BEKY, HO He
MIOHATHBIX ITPOIECCOPY KOMIIbIOTepa. TOOBI IPOIECCOpP CMOT BBITOJHUTH PAOOTY B COOT-
BETCTBUU C MHCTPYKIUSAMU UCXOJIHON TTPOTrPpaMMbI, UCXOHAA ITPOTPaMMa JOJ2KHA ObITH
IepeBejieHa Ha MAaITUHHBIN A3bIK — sI3bIK KOMAaH/I [porieccopa. 3ajady mpeodpasoBaHms
HACXOIHOI IIPOrpaMMBbl B MAIIIMHHBINA KOJ, BBIIIOJIHACT CIIeIIaIbHad IIPpOrpaMMa — KOMIIU-
JIATOD.

Komvmmmngarop, cxema paboTbl KOTOPOTO IIPUBEJ/IEHA HA PUCYHKE 2.1, BBITOJTHSIET MOC/Ie-
JOBATEJIbHO JIBE 3aJIa4N:

1. IIpoBepsieT TEKCT MCXOMHON TPOrPAMMBI Ha OTCYTCTBUE CUHTAKCUYECKUX OIIHOOK.

2. Cozmaer (reHepupyeT) UCHOJIHSEMYIO TIPOIPAMMY — MAITHHHBIH KOJI.

KomnunaTtop

CHHTAKCH4HECKMA Fewepatop :

Wcxogran KOHTRONb TEKCTE MELWWHHOTD HcnonHReman
nporpamma MNEorpamMme —| koaa nporpaMsa

Y
v

l Coobuwenus
of owundkax

Puc. 2.1: Cxema paboThl KOMITIISTOPA
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Cremyer oTMETHTD, YTO T€Hepalys UCIOJHAEMOI TPOrPAMMBI TPOUCXOIUT TOJHKO B
TOM CJIy4ae, eCJI B TEKCTE UCXOJIHOM MPOrpaMMbl HET CHHTAKCHYECKHUX OIMTUOOK.

[eneparusa MammMHHOTO KOJIa KOMIIMIATOPOM CBUJIETEILCTBYET JIUIIH O TOM, YTO B TE€K-
CTe IIPOrPaAMMbI HET CHHTAKCUIECKIX OMUOOK. YOeUThCs, ITO IporpaMma paboTaeT mpa-
BUJIBHO, MOYKHO TOJIBKO B IIPOIECCE €€ TeCTUPOBAHUS — ITPOOHBIX 3AITYCKaX IIPOrPpaMMBbl U
aHaJIn3e MOJIyYeHHbIX pe3y/abTaroB. Hampumep, ecim B mporpamMMe BbIYUC/IEHUST KOPHEN
KBaJIPATHOTO yPAaBHEHHUs JIOMYIIEHa OMMOKa B BhIpakeHnu ((hbopMmyJie) BHIUUCTCHUST TUC-
KPUMWHAHTA, TO, JIayKe €CJIM 9TO BBhIPayKeHWe OyJeT CHHTaKCHYeCKH BEPHO, IporpamMma
BBIJIACT HCBCPHBIC 3HAUYCHNA KOPHEH.

2.1.2 43bik nporpamMvupoBanus Delphi

B cpene nporpammupoBanusa Delphi g 3anmcn nporpamMM HUCIIOJIb3YETCs A3bIK TPO-
rpammupoBanus Delphi. Delphi — sTo cpea pazpaboTku mporpamm, OprHeHTHPOBaHHBIX
Ha pabory B Windows. B kadecTBe s3bika nporpammvupoBanus B Delphi ucnosibsyercs
00bEKTHO-OpHEHTUPOBaHHbIN sA3bIK Object Pascal, koTopblii MOXKHO paccMaTpuBaTh Kak
nasbneitiee pazsutue Turbo Pascal 7.0.

B ocnoge ueosnoruu Delphi jtezkat Texnoiornu Bu3yaabHOTO IPOEKTUPOBAHMS U COOBI-
TUITHOTO TTPOrPAMMUPOBAHUS, IIPUMEHEHNE KOTOPHIX IMO3BOJISET CYIECTBEHHO COKPATUTD
BpeMsl Pa3pabOTKHU U ODJIErvIUTh MPOIECC CO3/IaHUs MPUIOKEHU — mporpamm, paboTa-
orux B cpege Windows.

[Iporpamma na Delphi npegcraBiser coboil mocjie oBaTe IbHOCTh HHCTPYKITUi, KOTO-
pble Ha3bIBAIOT onepaTopamu. OuH orepaTop OT JPYTroro OTAEIsAeTCs TOUYKOH ¢ 3aIIsATOl.

AndaBuTOM g3bIKa HA3BIBAIOT COBOKYITHOCTH BCEX JIOIYCTUMBIX CHMBOJIOB, KOTOPbIE
MOYKHO HCIIOJIb30BATh B 9TOM SI3BIKE:

® IIPOIUCHBIE U CTPOYHBIE OYKBBI JJATUHCKOTO ayipaBuTa OT A JI0 Z, a TaK¥Ke CUMBOJI
noxuepkuBanust (), KOTOPbIi TOXKe CYUTAeTCsd OYKBOIA;

e apabckue mupper 0 1234567 8 9;
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e crienuasbHble OJMHOYHbIE 3HAKU: + - * / = < > . :; § # @,
e crenmasbhble napuble 3Haku: | | { } ();
® COCTaBHBIE 3HAKM: <= >= <> .. (¥ *) ().

Nnentndukarop, ID (anri. data name, identifier — omosnasaresns), ums —
YHUKAJIBHBINA IPU3HAK 00bEKTa, IMO3BOJIMIONINI OTJINYIATH €r0 OT JPYIUX 00b-
€KTOB.

Nmena mepeMeHHBIX, KOHCTAHT, METOK, THUIIOB, MOJLyJIell, TpOIeayp u (DyHKIINA, HC-
[IOJIb3YEMBIX B IIpOrpamMMe, Ha3bIBaloTcd MAeHTudukaropamu. Vaentudukaropnl 3a-
JIAéT pa3paboTyuK nporpammbl. Ha uaenTrndukaTopbl HAK/IaIbIBAIOTCA HEKOTOPhIE OTPa-
HUYEHUS:

® B Ka4deCTBE I/I,ILGHTI/ICbI/IKaTOpa HEJIb34d HCIIOJIb30BaTh KJIIOYEBOE (C.Hy}Ke6HO€) CJIOBO;

® 1JIeHTU(DUKATODP MOXKET COJEPIKATH TOJIBKO CHMBOJIBI JIATUHCKOTO aJipaBuTa, U phI
1 3HAKWU IIOT9ePKUBAHUS;

® IeHTU(MUKATOP HE MOXKET HAYUHATHCS C IMUQPHI.

Hanpumep: summad, al, slovo - ugentudukaropsl, 345summa, UTOI'O, new% - ne
UJIEHTH(OUKATOPHI.

HUcrnosib30Banme OCMBICJICHHBIX UMeH (MIeHTH(DUKATOPOB) MPEJOYTUTE/IbHEE, TaK KaK
9TO JieJIaeT IMPOrpaMmy 0oJiee IPOCTON JIJisi TIOHUMAHUSI.

2.1.3 CunTakcuc ga3bIKa

OcHOBHBIE CHHTaKCHYECKNE MPaBUjIa 3alliCh MporpaMM Ha s3bike Delphi cBomgarcs k
CJIETYIOTIEMY :

e Bce ucriob3yemMbie THITbI, KOHCTAHTBI, TIePeMeHHbIe, (DYHKIUH, TTPOIE/LYPhI JOJIZKHBI
OBITH 0OBLABJICHBI MJIU OMUCAHBI JI0 UX IIEPBOTO UCIOJIH30BAHU.
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e [Ipommcuble u cTpouHbie OyKBBI HAeHTHIHbI. Hanpumep, uaeatuduraropsl LABELT,
Labell u labell unentuunst. Ilpu 3anucn naeHTHOUKATOPOB MOTYT HUCIOJIb30BaTh-
cd JIaTUHCKNE OYKBBI, MUMPHI, CUMBOJI MOTYepKUBaHusa «  ». VneHntudukarop He
MOXKET HAaUMHAThCA ¢ IUPhl U He MOXKET cojepKaTh 1pobestos. Janna maeHTrdu-
KaTopa He Oor'paHuYeHa, HO BOCIPUHUMAaETCA He 6ojiee 255 MepBbIX CHMBOJIOB UJICH-
tudukaTopa. BrupodyeMm, peasbHO JIydIle UCIOJIb30BATh KOPOTKUE, HO OCMBICJIEHHbBIE
JIEHTU(DUKATOPBDI.

[Ipu cepuikax Ha WJIEHTHYHBbIE UICHTU(MDUKATOPDI, ONUCAHHBIE B PA3HBIX MECTaX, Ha-
[PUMeED, B PA3HBIX MOJYJ/ISAX UM B PA3HBIX 00BEKTAX, UCIIOJIb3yeTCs HOTAINSA C TOU-
KOIi, B KOTOPOI CHAYAJIa IEPEIUCTISTIOTC UICHTUPUKATOPBI 00bEKTOB, Pa3/Ie/IeHHbIE
cumBosiamu Touku. Hampumep, Unit2. A, uan Form2.Labell. Caption.

Kax0e mpejjiozkenne s3blKa 3aKAHIMBAETCsI CUMBOJIOM TOYKa ¢ 3amsatoil ( ;).
Hemuorue uckimodenust U3 3TOro mnpasuia OyIAyT OroBOpeHbI 0co00. B wacrrOCTH,
TOYKY C 3allsITOH MOXKHO HE CTABUTH (& MOXKHO CTABUTH) TIE€PE]] KJIIOYEBBIM CJIOBOM
end.

B crTpoke moxker pasmerniarbcs HECKOJIBKO omneparopoB. OHAKO ¢ TOYKHA 3pEHUsT
IIPOCTOTHI YTEHUs TEKCTA STUM He HaJI0 3J10yHnoTpedIaTh. Boobiie Ha 1o mucaTh mpo-
rpaMMy Tak, 9TOObI €€ OBbLIO JIeTKO YnTaTh U BaM, U IOCTOpOHHEMY YeI0OBEKY, KO-
TOPOMY, MOXKET OBbITh, IIPUJIETCSA €€ COMPOBOXKIAThH. Haao BhIAEAITH 00be IMHEHHBIE
CMBICJIOM OTEPATOPHI B T'PYIIIHI, MUPOKO UCIOJIB3YS JIJISI TOTO OTCTYITHI 1 KOMMEH-
Tapuu.

KommMenTapun B TeKCTe 3aK/II0YAIOTCA B (DUIYPHBIE CKOOKU: { TEKCT KOMMEHTAPHs
} — 6s10uHBIil KOMMeHTapuii. BMmecto GurypHsix cKOGOK MOKHO MCIOJIb30BATEH CHM-
BOJIBI KPYTJIBIX CKOOOK € CUMBOJIAMU 3Be3/109KHN «*»: (*rekcr kommenTapus™). Kom-
MEHTapu#, 3aK/II0UEeHHbIe B (DUT'YPHBIE CKOOKU MJIK B KPYTJIble CKOOKM CO 3Be3104-
KaMU, MOI'YT BBOJIUTHCA B JIIOOOM MeCTe T€KCTa, B 9aCTHOCTH, BHYTPHU OIIEPATOPOB, 1
3aHUMAaTh JII000E KOJIMIECTBO CTPOK. TeKcT KoMMeHTapusi B pUT'yPHBIX CKOOKax He
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MOXKeT HAUUHATBCA C CUMBOJIA JIOJIIApa, MOCKOJBKY codeTanne cuMBoOJIOB { $ Boc-
HMPUHAMAaEeTCd KaK Hadajo JUPEKTUBBI KOMIHIATOpa. EIme omnun crocob BBeIeHMs
KOMMEHTapUsT — Pa3MeIleHue ero MocJie JBYX CHMBOJIOB «CJIIIT» («//») — CTPOYHBII
KOMMEHTapuii. 9TOT KOMMEHTApUii JOKeH 3aHUMaTh KOHEIl CTPOKU, B KOTOPOM OH
BBEJICH, U HE MOXKET II€PEeXO/IUTh Ha CJIEIYIONyI0 CTpPOKY. JI1000il TeKcT B cTpOKe,
HOMEIIEHHBII TI0CIe CHMBOJIOB «/ /» BOCIPHHUMAETCsI KaK KOMMEHTAPHIA.

e Omneparopubie ckoOku begin...end BoijiesisiiorT cocraBhoii ortepaTop. Bee onepaTopsi,
MIOMEIIEHHBIE MEXKJIY KJIFOUEBBIMU cjioBaMu begin u end, BOCIPUHUMAIOTCSA CHHTAK-
CUYIECKH KaK OJIUH OIEPATOP.

e I[TporpammMa ujm OTJAebHbIH MOLY/Ib 3aBepIaloTcs onepaTropoM «end.» (ciyzkebHOe
cs10B0 end ¢ CUMBOJIOM TOYKH).

2.1.4 Tun gaHHBIX

JI1oObIe JJaHHbIe, TO €CTh KOHCTAHTDI, IIePEeMEHHbIE, CBOMCTBA, 3HaYeHUs (DYHKIUNA TN
BhIpazkennii B Delphi xapakTepusyrorcs cBomMEu TUIAMK. T U OIIpege/iseT MHOXKECTBO J10-
[IyCTUMBIX 3HAYEHUI, KOTOPbIE MOXKET UMETh TOT MJIM MHOU OOBEKT, & TaKyKe MHOXKECTBO
JIOIYCTUMBIX OIlE€paIliil, KOTOpbIe IPUMEHUMBI K HeMy. KpoMe Toro, THII olpeieiseT TakK-
ke 1 popMaT BHYTPEHHErO IPEICTaBICHIS JaHHBIX B IaMsITH KoMIbioTepa. [Iporpamma
MO2KET OIIEpupoOBaThb JaHHBIMHA Pa3/IMYHbIX THUIIOB: IIEJIbIMU U ,ZLpO6HbIl\/H/I qucjiaMu, CUM-
BOJIaMH, CTPOKaMM CHUMBOJIOB, JIOTUICCKUMU BECJIMIMHAMU.

Tunbl TaHHBIX - cHeNUaIbHbIe KOHCTPYKIIUK SI3bIKa, KOTOPbIE PACCMATPUBAIOTCA KOM-
MMUJIATOPOM KaK o6pa3ub1 JJId CO3JaHUA APYIUX 3JIEMEHTOB IIPpOI'PpaMMBbl, TaKUX KaK IIe-
peMeHHbIe, KOHCTAHTHI U (pyHKIimu. JI1000i TUll onpejiensder s 00beKTa:

- MHOKECTBO JIOIYCTUMBIX 3HAYEHUIl, KOTOPbIe MOXKET UMEeTh TOT WJIM WHON OObeKT;

- MHOKECTBO JIOIIYCTUMBIX OIlE€palliii, KOTOpPbIe IPUMEHUMbBI K O0bEKTY;

- (hopMaT BHYTpEHHErO IIpeICTaBIeHUs JAHHBIX B ITaMITH KOMIIBIOTEPA.

HepBOHa‘IaﬂbHO TUIIbI KaK pa3 U IIpe€/Ha3Ha4daJ/JIUChb JJIfd TOTO, ‘{TO6bI IporpaMMucT
SIBHO YKa3bIBaJI, KAKOT'O pa3Mepa IMaMdATh HyKHa eMy U 9TO OH ¢ Hell coOmpaeTcs JIeaTh.
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Delphi xapakTepusyercst pa3sBeTBJIEHHON CTPYKTYPOIl TUIIOB JIaHHBIX (puUcyHOK 2.2). B
SI3BIKE TIPEIYCMOTPEH MEXaHU3M CO3JIaHMSA HOBBIX THIIOB.

Tunbl T MNpocTele MopAgkoEbIE Lientle
BewecreeHHbIE fNormyeckme
Harta-epema CMMEQABHb A
] Kaghedpa
NPUKAGIHOT
" MAMEMAMUKY
CTRPYKTY PMPOESHHDIE lWaccmenl MNepeyrcieHHbIM U UHPOPMATNUKY
Ha4ano |
M ¥KazaTenu ™ 3anucu — TWn-guanazaH
CogeprxaHue |
CTpoKu 1 MHOHKecTEa
lMpakTukym |
1 MNpouesypHble Darn bl
i
OBBLeKTE
a « | » |
BapuWaHThl HacTpaneaemeie Crparuya 56 nz 290 |
EAPMEHTEI
— Knacchl ikEEy) |
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2.1.5 Ckanspable (IIPOCTbHIE) TUIIBI

ITpocThie TUIIbI JaHHBIX, 9TO TAKKE TUIIBI, KOTOPbIe 00ECIIeYNBAIOT XPAaHEHIE TOJIBLKO
oHOro 3HavYeHust. K MpOCTBIM THUIIAM OTHOCSITCS IOPSIKOBBIE M BEIECTBEHHbLIE TUIIBI, &
TaKyKe THII J]aTa-BpeMs.

ITopsigKoBbIE THUIBI, 5TO THUILI, B KOTOPLIX BCE 3HAYEHUS OOPa3yIOT YIIOPSIOYEH-
HYIO [IOCJIE/IOBATEILHOCTD, U 3HAYEHUE TEPEMEHHON ITOPSIKOBOTO TUIIA OIIPEJICISETCs €ro
MeCTOM B 3TOI nocsiefoBaresbunocT. B Delphi ompesiesienbl Tpu rpyiibl TOPsiIKOBBIX TH-
noB (Itesible, CHMBOJIbHBIE, JIOTUYECKHUE) 1 [[BA TUIIA, ONPE/IEIISEMbIX T0Ih30BATEIEM
(mepeyncauMblii ¥ TUI-AAATIA30H).

[TopsiIKOBBIE THITBI OTJIMIAIOTCSA TEM, UTO KazK Il 13 HIX MMeeT KOHETHOE KOJTMIECTBO
BO3MOKHBIX 3HAYEHHUI. DTHU 3HATEHUST MOXKHO OIIPEJIEIEHHBIM 00pa30M yIOPSIIOIATD M,
CJIeI0BaTeIbHO, ¢ KayKJIbIM M3 HUX MOXKHO COIOCTABUTH HEKOTOPOE IeJI0e UHUCI0 — I10-
PsIKOBBIN HOMep 3Havenus. K jobomy u3 Hux npumennma dbysakiust Ord(x), KoTopast
BO3BpalllaeT MOPSAKOBLI HOMEp 3HAUYEHMs BhIPArKEHUS X.

st mesteix unios Ord(x) Bosspaimaer camo uucio z. [Ipumenenne Ord(x) K sormde-
CKOMY, CHMBOJIbHOMY U IEPEYUCTUMOMY THIIAM JAET IIOJIOKUTEIHHOE YUCI0 B IUAIIa30He
0..1, 0..255, 0..65535.

K mopsiikoBbIM THIIAM MOXKHO TaKzKe IIPUMEHATH (DyHKIUIH:

Pred(x) — BosBpaiaer npe/plyliee 3Ha4eHUe MOPIIKOBOIO THUIIA;

Succ(x) — Bo3BpaInaeT cjejyolnee 3HaueHne MOPsIKOBOIO THUIIA.

Ecin nepemennasi ¢:=5, To 3uavenust pyuknuii pasusl: Pred(c) = 4; Succ(c) = 6.

Ecim npeacraBuTh cebe 0001 OPSIKOBBII THIT, KaK YIOPSI0IeHHOEe MHOXKECTBO 3Ha~
YEeHU, BO3PACTAIONINX CJEBa HAIIPABO W 3aHUMAIOIINX HA YUCJIOBOU OCA HEKOTOPBIN OT-
pe3ok, To dyukiusa Pred(x) He onpejesnena jis jgeBoro, Succ(x) — Jijis IPaBOrO KOHIA
9TOr0 OTPE3KA.

Tun-nanazon (Subbrange) - 31o cuenuanbHas KOHCTPYKIMs f3bika Delphi, mosso-
JISIIOIIAs] IIPUCBAaMBaTh [TE€PEMEHHBIM 3HAYEHUs, JIeXKalllie B 3aJaHHOM Aualia3oHe. Tui-
JINAIA30H €CTh MOJIMHOYKECTBO CBOEro 6a30BOIO THUIIA, B KAYeCTBE KOTOPOIO MOYKET BbI-
CTyHaTh JIIOOOH MOPSIKOBBIN TUI, KPOME JIPYTOT0 TUIA-TUATIA30HA.
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JlaHubIil T 33/1a€TC rPAHUIIAMUA CBOMX 3HAYEHWIT BHYTPHU 6a30BOTO THITA, HA KOTO-
POM OH OcHOBaH. THII-JTHAITa30H MOXKET 3a/IaBaThC JIBYMsI CIIOCODAMHU - B CHEIUAILHOM
pasjesie type min HEenoCpPEeJCTBEHHO NP O0bABICHUH ITEPEMEHHOI.

type

basic_ digits = 0..9;
1 char =’a’.. 'z’;

MoxkHO TakKe 00bsBISITH THII-IUAIa30H U B pa3jese var:

var
basic_digits : 0..9;
1 char:’a’..’ z’;

[Tpu 06 bsiBIeHNY JUama30Ha BaXKHO, 9TO JBE TOYKH (..) PACCMATPUBAIOTCS KaK OJIH
CUMBOJI, II09TOMY MX HeJIb3sl pas3jie/isaTh npobenamu. Kpome toro, jieBas rpaHuria jguara-
30Ha HE JIOJIZKHA MPEBBIIIAThH ITPABYIO.

Tun-manazon HacjeyeT Bce CBOMCTBa CBOEro 0A30BOIO THUIIA, HO ¢ OTPAHUYEHUSIMU,
CBA3AHHBIMU C €TI0 MEHBIIIEH MOITHOCTDIO.

High(x) — dyskius Bo3BpamaeT MakCUMaJbHOE 3HAYCHUE THIIA~(HAla30Ha, K KOTO-
pOMY TIPUHAJJIEXKUAT TTepeMeHHas X.

Low(x) — dyHKIms Bo3BpaIliaeT MUHUMAJIbHOE 3HAUEHNE THUIIA-IHAa30Ha.

Bewecmsermnvie munvt, CTpOro roBopsi, Toyke UMEIOT KOHETHOE KOJTNIECTBO 3HAYEHNIA,
KOTOpOE OlpeJiesigeTcss POPMATOM BHYTPEHHErO IPEJCTAB/IEHUs] BEIIECTBEHHOTO UUCTIA.
O 1HaKO 3TO KOJUYIECTBO HACTOJBKO BEJUKO, UTO COMOCTABUTL C KaKJIbIM U3 HUX IEJI0€e
9110 (€ro HOMep) Ha MPeJICTABIISIeTCST BO3MOXKHBIM.

Tun dama-epemsa npegHazHAYMEH I XpAaHEHUs JAThl 1 BpeMenn. PakTUIeCKU I
9THUX IIeJIell OH MCIIO0JIb3YeT BEIeCTBEHHbBIH (popMaT.

2.1.6 Ilesable TUNbI JaHHBIX

Aspik Delphi noiepkuBaet cemb 1esibix TutioB jganubix: Shortint, Smailint, Longint,

Int64, Byte, Word u Longword, onucanue KoTopbix mpusejieno B Tabur. 1.1.
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Ta6smma 1.1. Iesbie TUIb!

Twun Junanazon Dopmar

Shortint -128 — 127 8 6utos

Smallint -32 768 — 32 767 16 6utos

Longint -2 147 483 648 — 2 147 483 647 32 6uToB

Integer

Int64 205 — 9283_] 64 6uToB

Byte 0 — 255 8 6uTOB, OE33HAKOBBIIT
Word 0— 65535 16 6uToB, Oe33HAKOBBIH
Longword 0 —4 294 967 295 32 OuToB, OE33HAKOBLIN

Delphi nomepxkuBaer u Haunbosiee yHUBEpCAJIbHBIN Tesblii Tl - Integer, KoTOpBIit
SKBHUBaJieHTeH Longint.

[Ipu ucnop3oBanuy mnporeyp u GYHKIUH ¢ eT0INCTEHHBIMI TTApAMETPAME CJIEJYET
PYKOBOJICTBOBATBCS «BJIO2KEHHOCTBIO» THUIIOB, TO €CTh BE3JIE, TJI€ MOXKET UCIIOJIb30BATHCS
tun Word, jomyckaercs ucnosb3oBanue tuiia Byte (Ho e Hao6opor), B Longint «BxoauT»
Smallint, KoTopsil, B CBOIO 0uepeb, BKIOUaeT B cedsa Shortint.

IIpumep:

k := 65535; // MakcuMmaJsbHOE 3HaUeHHe THia word

k : word;

k := k-+1; // mo npasmwiam maremaruku k = 65536, na camom jgene k = 0
editl.text := IntToStr(k); // B komnonent Editl Gyaer BoiBeneno 3uadenue 0
MOKHO U3MEHUTH IPOIPAMMY:

k : word;

k := 65535;

editl.text := IntToStr(k+1); // B kommonent Edit]l 6yner BbiBegeno 3uadenue 65536
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2.1.7 BeniecTBeHHBIE TUIIbI JAaHHBIX

Aszpik Delphi mogmep:xuBaer 1mects BerectBenubix Tumos: Real, Single, Double,
Extended, Comp, Currency. Tumbl pa3amdarorcss MexKIy cOOOil Tualra3oHOM JIOILY-
CTUMBIX 3HAYEHUN, KOJTMIECTBOM 3HAYAINNX NP U KOJIMIECTBOM 6AHTOB, HEOOXOIMMBIX
JUUTsl XpaHeHHUs JIAHHBIX B MAMsTH KoMIbioTepa (Tabi. 1.2).

Tabauma 1.2. Bemecrsennbie (IpoOHbIE) TUIIHI

Tun uamnazon SHavammx BaiiTos Kagedpa
mudp M’é”“?%%&?u
Single 15 % 100 — 3.4 x 10% 6-3 01 u unghopmamury
Real 5.0 x 10 =% —1.7 x 10°%® 15-16 083 Hawaro |
Double 5.0 x 1073% — 1.7 x 10°%8 15-16 08
Comp P51 - 2% — 1 19-20 08 Coneprarme |
Currency -922 337 203 685 477.5808 -922 | 19-20 08
337 203 685 477.5807 MpaxTukym |
Extended 3.6 x 10741 — 1.1 x 10*3 19-20 10 p I > I
SIzpik Delphi nojyepkupaer Haubo/Iee yHIBEpCcaIbHbIN BelecTBeHHbIi T Real, Ko- 5]

TopbIil 3xBUBasienTeH Double.

B TekcTe mporpamMMmbl YUCIOBbIE KOHCTAHTHI 3AITUCHIBAIOTCS OOBIYHBIM 00pPa30oM, T. €.
TaK Ke, KaK JHc/ia, HAIIPUMeD, IIPU PEIIeHnn MaTeMaTuaeckux 3a1ad. [Ipu 3ammcu 1po6-
HBIX THCEJT JIJIsT PA3/Ie/IeHus TeJI0i U JPOOHBIX dacTeil MCIob3yeTcss ToYKa. Kean KoH-
CTaHTa OTPHUIATETbHAA, TO HEIIOCPEICTBEHHO TIepe T IepBoil g poil CTABUTCS 3HAK «MH-
HYC».

Huke npuBeieHbI IpUMEPHI YUCTIOBBIX KOHCTAHT:

1230.0

-524.030

JIpobHble KOHCTAHTBI MOTYT U300pazKaTbCsd B BUJE YHUC/IA C IJIABAIONIEH TOYKON (IKC-
HoHeHIMaIbHast (hopMa 3alucy BelecTBeHHOro unciia). [Ipencrasienue B Buje ducia c
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IJIaBaloNeil TOYKO OCHOBAHO HA TOM, YTO JIFOOOE YHUCJIO MOXKET OBITH 3aIllMCaHO B 9KC-
MIOHEHINAJIbHON (hopMe KaK IMPOU3BEJIEHNE YHUCa, MeHbImero 10, KOTopoe Ha3bIBaeTCs
MAaHTUCCOI, U CTEIEHU JECATKUA, UMEHYEMON ITOPAIKOM.

B Tabs. 1.3 npuBeeHbl IpUMephl IUCes, 3alllICaHHbIX B OOBIYHOI dopme, B anredpa-
ndeckoir popme u dpopme ¢ IIaBaroIIeil TOIKOii.

Tabsura 1.3. [lpumepnt 3anucu apoOHBIX HHceT

Yucio DKCIIOHEHIAJIbHAS DKCIIOHEHI[AJIbHAS
dopma (B maremaruke) | dopma (B mporpamMmu-
poBaHuN)
1 000 000 1 x 10° 1.0000000000E+06
C123.452 —1,23452 x 107 ~1.2345200000E 1 02
0,0056712 5,6712 x 1073 5.6712000000E-03

HopmanbHoii dhopmoit unciia ¢ miaBaolieil TOUKO Ha3bIBaeTcs Takas ¢dopMma, B
KOTOPOii MaHTHCCa (6€3 yuéra 3HaKa) HaxoauTCs Ha nosayuaTepBajie 0 < a < 1.

HopmanusoBannas dopma 3ammcu (pacnpocrpaHeHa B MH(GOPMATHKE), B KOTOPOI
MaHTHUCCA JIECITUIHOTO YUC/Ia IIPHHUMAET 3HaUeHnst oT 1 (BKIII0OUnTE 6HO) 10 10 (nckiiro-
YUTEJIBHO), TO ecTh 1 < a < 10.

2.1.8 Jlormvyeckmuii Tl JaHHBIX

Jlormveckast BesmtiHa MOKET IPUHAMATH OJIHO U3 JBYX 3HadeHuil True (ncruHa) min
False (moxb). B saseike Delphi sormaeckune Bemmaunbl orHocaT K Ty Boolean. Ilpu
9TOM CJIy2KeOHble cjioBa True m False MoXKHO HCIIO/IB30BaTh B IpPOrpaMMe B KadecTBe
JIOTHYIecKoi KOoHCTaHThl. B sa3bike Delphi cymectByer jiBa Bujia KOHCTAHT: OOBIYHBIE U
MMEHOBAHHBIE.

OObIyHAsT KOHCTAHTA — 3TO IIeJI0e WU JPOOHOE HYUCJIO, CTPOKA CHMBOJIOB HJIM OT-
JIeJIbHBII CUMBOJI, JIOTUYIECKOE 3HAUECHUE

NmMmeHoBaHHasi KOHCTAHTA — 9T0 UMs (MICHTUPUKATOP), KOTOPOE B IPOrpamMMe
UCIIOJIb3YETCS BMECTO CAMOM KOHCTAHTHI.
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NnmenoBanHasi KOHCTAHTa, KaK W II€pEMEHHAs, IIepej] UCIOIL30BaAaHUEM JI0JIXKHA ObITh
obbsBiiera B 6J10ke Const. B ob1iem Bujie nHCTPYKINs 00bBICHIS UMEHOBAHHONW KOH-
CTAHTBI BBIJISIAUT CJIEIYIONIIM O00Pa30M:

Const KoHCTaHTa = 3HAYEHHE;

re:

KOHCTAHTA — MJICHTUPUKATOD (MMs1) KOHCTAHTBL;

3HaYEeHHEe — 3HAUYCHNE KOHCTAHTHI.

Hanpuwmep:

const

Bound = 10;

Title = ’Cropoctb Gera’;

7 = 3.1415926;

[Tocie 0ObsABIEHNST UMEHOBAHHON KOHCTAHTHI B IIPOIPAMME BMECTO CAMOM KOHCTAHTHI
MOKHO HCIIOJIb30BaTh €6 MMsI.

B ormmaue ot nepemenHoit, pu 00bsIBIEHIN KOHCTAHTBI TUII IBHO He yKa3biBafoT. Tui
KOHCTAHTBI OIIPEJIENIACTCA €€ BIJIOM, HAIIPUMEp:

125 — xKoHCTaHTa TEJIOTO THUIIA;

0.0 — KOHCTaHTa BeIIeCTBeHHOI'O THUIIA,;

" BBIIIOJIHUTH = — CTPOKOBAasi KOHCTaHTa,

"\ 7 — cuMBOJIbHAST KOHCTAHTA.

2.1.9 CrpykTypa nmporpaMmbI

Bce 06bekThI, He saBsonuecd 3ape3epsupoBanabiMu B Delphi, Hammaune KoTopbix 00y-
CJIOBJIEHO WHUITMATHBOI IIPOrPAMMICTa, MePe] TMePBBIM HCIOJb30BAaHUEM B IIPOTPaMMe
JIOJIZKHBI OBITH OMUCAHBL. DTO MPOU3BOIUTCS JIJIsi TOTO, YTOOBI KOMIIBIOTED IMEPEJ] BBIIOJI-
HEHUEM IIPOI'PAMMbI 3aPE3EPBUPOBAJI TAMSATH T10J] COOTBETCTBYIOIIHIE O0BEKTHI U TOCTABUII
B COOTBETCTBUE TUM y4YaCTKaM IaMATH ujieHTuduKaTOpsl. Pasiesr onucanmii MOxKeT co-
cTosTh U3 ndaTu nojpassenon. [lpasuna a3bika Delphi npegycmarpusaior egunyro Jiist
BCeX MporpamMm (popMy OCHOBHOI CTPYKTYPHI:
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Program <Wwms nporpaMmmbr>;
Pasznen onncanmii:

1. Onucanne merok (Label)

2. Onucanne tunos (Type)

3. Onncanwue xoucrant (Const)

4. Onwncanue nepeMeHHbIx (Var)

5. Omucanne nporeayp u dbyukiwmit (Procedure, Function)

Begin

<TeJI0 TPOTPAMMBI >
End.

Cnosa Program, Begin, End, Label, Type, Const, Var, Procedure, Function
ABJIAIOTCA carykeOHbIMU. [IpaBuibHoe m ymectHoe ymorpebJieHre 3TUX CJIOB SBJIACTCH
obsg3aTebHbIM. VM mporpaMMbl BEIOUPAETCsT TPOTPAMMUCTOM CAMOCTOSATETBHO B COOT-
BETCTBUU C IIPABUJIAMU ITOCTPOEHUsI UIeHTu(UKaTopoB. [Ipn orcyTecTBUN HEOOXOUMOCTH
B KaKOM-/IM00 BHUJE OOBEKTOB, COOTBETCTBYIONINN TOIPA3/Ie/ MOXKET ObITh OITYIIEH.

2.1.10 Ilepemennas

IlepemeHHasi — UMEHOBAHHBIN YYAaCTOK HAMATH JIJIsT XpaHEHUs JTAHHBIX OIPEJIEJIEH-
noro tuna. Korya nporpaMma MaHUIIyJIMPYET C JAHHBIME, OHA, (PAKTUIECKHU, OIIEPUPYET
COJIEPYKUMBIM s9eeK TaMaTH, T. €. nmepeMeHHbIMU. [lepemennas xapakrepusyercd Iapa-
MeTpaMU:

- UMd IEPEMEHHON;

- TUII IIePEMEHHOI;
3HaYCHUE [IePEeMEHHOI;

- BUJI IepeMeHHO# (riobaibHast, TOKAIbHAS).

Yrob6bI IporpamMma Morjia OOpaTUThCS K epeMeHHOi (061acT MaMsTH), HAIpUMeD,
JIJIsE TOTO, YTOOBI MOJIYYUTh UCXOHBIE JIAHHBIE JIJIs pacdeTa 10 (hopMyJsie Wil COXPAHUTD
pe3yJIbrar, ImepeMeHHasl J0JKHa uMerb uMsi (upeHtudukarop). Vms mepemenHoit mpu-
JAyMBIBA€T IIPOrPAMMUCT.
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B kauectBe nmvenn (naenTuduKaTopa) IepeMeHHON MOYKHO HCIIOJIb30BaTh HOCJIEI0Ba~
TEJIBHOCTh M3 OYKB JIATUHCKOTO ajiaBuTa, MIudp U HEKOTOPHIX CHEIUAIBHBIX CHMBOJIOB.
[lepBbIM CHMBOJIOM B MMEHHU IIepeMEHHON J10JI:KHa ObITh OyKBa. [Ipoben B mMmeHu mepe-
MEHHOI HCIIOJIb30BaTh HEIb3sl.

Cremxyer obpaTuTh BHUMaHUE Ha TO, YTO KOMIMIATOD si3bika Delphi mHe pasimmyaer
[IPOIIMICHBIE U CTPOYHbBIE OYKBBI B MIMEeHaX IepeMeHHbIX, odroMy umeHa SUMMA, Summa
1 summa 0003HAYAIOT OJHY U TY Ke IIepPEeMEeHHYIO.

ZKeare/ibHO, YTOOBI UM IEPEMEHHON OBLIO JIOTMYECKN CBA3aHO C €6 Ha3HAYCHHUEM.
Hamnpumep, rnmepemMeHHBIM, TIpeHa3HAYEHHBIM I XPaHeHud KOI(MDPUITUEHTOB U KOPHEit
KBaJIPATHOIO ypaBHEHHs, KOTOPOE B OOINEM BHUJE TPAIUIMOHHO 3AIUCHIBAIOT ax2 + bx
+ ¢ = 0, BHOJIHE JIOTHYHO IPUCBOUTH MMeHa a, b, ¢, x1 u x2. /pyroit mpumep: eciau B
IporpaMMe ecTh IepeMeHHbIe, IpeIHa3HaueHHbIE I XPAaHEHUs] CYMMBbI ITOKYIIKU W Be-
JIMYUHBI CKUJIKU, TO STUM IIePEMEHHBIM MOYKHO MpucBonTh nMena TotalSumm u Discount
min ObSumma n Skidka.

B sa3wike Delphi kaxkmas mepemenHast mepej UCIOJIb30BaHUEM JIO/IZKHA OBITh 00'bsAB-
JgeHa. Pazjen onncanust rnmepeMeHHBIX HaUMHAETCs CJIYKEOHBIM CJIOBOM Var, 1mocje Ko-
TOPOTO CJIejIyeT uMs TepeMeHHON n eé Turl. C MOMOIIBI0 00bIB/IEHNsT YCTAHABINBACTCS
He TOJILKO (DAKT CYIIECTBOBAHUSA MEPEMEHHOMN, HO U 3aJIa€TCA €€ THUIl, YeM YKA3bIBAeTCs
U JINANa30H JOMYCTUMBIX 3HAYCHUI.

[Tocste KTIOYEBOTO CJIOBA Var MOXKET CJIEJIOBAThH HE OJIHO, & MHOYKECTBO OO'bABJICHMUI T1e-
peMennbIX. Kazxkioe o6bsaBIeHIe MOXKET COIeP2KaTh CIIMCOK HICHTU(OUKATOPOB IT€PEMEH-
HBIX, Pa3/e/IdeMbIX 3allsIThIMU, I OJUH UIeHTH(MUKATOD. Y Ka3blBaeMblil B 00bsIBICHUN
THUII MOYXKET ObITh WJIM OJJHUM M3 BCTPOCHHBIX THIIOB, MJIM THIIOM, OIPEJICICHHBIM pPaHee
IIOJIb30BaTE/IEM, WJIU HEIIOCPEICTBEHHO OIMCAHUEM BBOJIMMOTO TI0JIL30BATEIEM THIIA.

B obriem Bujie MHCTPYKINS O0bsIB/IEHHST TIEPEMEHHOMN BBITJISIUT TaK:

Var Uwms : tum;

rje: IMst — uMsi iepeMeHHoOif;

THUII — THUIl JAHHBIX, JIJIsI XPaHeHNs KOTOPBIX IIpeTHa3HaTeHa ITepeMeHHasl.

IIpumep:
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var a, b : Real; i : Integer;

Eciu B mporpamme mMeeTcss HECKOJBKO MEPEMEHHBIX, OTHOCSIIUXCHA K OJIHOMY THILY,
TO UMEHa, ITUX IEePEMEHHBIX MOYKHO HEPEUHNC/INTh B OJHON CTPOKE Uepe3 3aIATYIO, & THII
[IEpEMEHHBIX YKa3aTh I0C/Ie MMEHU IOCTIeIHell mepeMeHHoi yepe3 JiBoeroune. B mpuBe-
JIEHHOM TIpuMepe 00bsIBJIEHBI JIBE TIepeMeHHbIe THIIa real 1 O/iHa TepeMeHHas THIIa integer.

[Tepemennble MOXKHO pa3/ie/IUTh Ha JiBa BUJA: JJOKAJbHBIE U ryiodajbHbIe. [lepe-
MeHHBIE, 00bsIBJIIEMbIE B IPOIEypax 1 (DYHKINIX, ABISAIOTCH JIOKAAbHbIMU. OHU Cy-
IIIECTBYIOT TOJIBKO BO BPEMsI BBIIIOJIHEHUsI COOTBETCTBYIOIIEH MPOIEyphbl Wik (DYHKIIUH.
T.e. mamMaTh JijIT HUX BBIJIEISETCS TOJIBKO MPU BBI30BE COOTBETCTBYIONIEH ITPOTIETYPbI
nin GYHKIUA U OCBOOOXKIAETCs TIPU BO3BPATE B BBIZBABIIYIO Tporeaypy. llepemennsie,
00bABJICHHBIE BHE TTPOIIEIYp WK (DYHKINN, SIBIIIOTCS TJIOOAJITbHBIMU.

JIokasbHBIE TIEpeMeHHble WHUIUAJIN3UPOBATH NPU OObABJIEHUHN HEJb3d. [J100a bHbIe
nepeMeHHble MOYKHO WHUIUAIU3UPOBATH B UX O0bABIEHUX, T.€. 33/1aBaTh UM HaYaJIbHbIE
3HAYEHUS:

<UJIEHTUPUKATOP TEPEMEHHON > : <TUIT> = < KOHCTAHTHOE BbIPaYKEHUE >

IIpusedem npumepovl UHUYUAGAUSGUUU NEPEMEHHDIT:

var [ : integer = 51;

Deg : double = 35x180/P4i;

2.1.11 Oneparop npucBamBaHUHA

CaMbIM TIPOCTBIM JefiCTBIEM HAaJl TIEPEMEHHO sIBJITeTCSI 3aHEeCeHNEe B Hee BEJIMINHBI
COOTBETCTBYIOMIEro Tuna. VHOrIa ropopsat 06 3TOM, KaK 0 NpucoeHul, nepemermot Kor-
Kpemmnozo 3naverus. OrnepaTop MpUCBAaUBAHUS SBJISI€TCS OCHOBHON BBIYHC/IUTE/IHLHOM
WHCTPYKIMei. Ecim B mporpamMmMe Ha 10 BBITTOJTHATH BBIYUCIEHUE, TO HY?KHO UCIIOJIb30BATh
onepaTop HpuCBauBaHUA.

B pesynbrare BbINOJIHEHUS OllepaTopa IIPUCBaNBaHUs 3HAYEHUE TePEMEHHON MeHsIeT-
cd, €l IPUCBAMBACTCA 3HAYECHUE.

B obmem Bujie orrepaTrop IpUCBauBaHUS BBITJISIAT TaK:

Nwmsa : = BoipaxkeHue;
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rje: Imsi — mepemMenHasi, 3Ha9eHNe KOTOPOl M3MEHSAETCsl B Pe3y/IbTaTe BBIITOJTHEHM
MHCTPYKIINN TPUCBANBAHNA;

: = — CHIMBOJI OIlepaTopa IPUCBANBAHNA;

Broipaxkenune — Boipazkenne, 3Ha4eHHE KOTOPOTO IIPHCBAUBAETCS IIEPEMEHHO, MM
KOTOPO# yKa3aHO CJIeBa OT CHMBOJIA OIEPATOPA IIPUCBANBAHUSI.

IIpumep:

Summa := Cena * Kol; Skidka := 10; Found := False;

Omeparop MpHCBANBAHUST BBIMOIHSIETCS CJEIYIONIM 06pa3oM (ceMaHTHKa paboThbI

omeparopa MpUCBANBAHUS):

1. Borancisierca 3nauenune BhIpazKeHuns# ClIpaBa OT OllepaTopa IIpuCBauBaHMNA.
2. Bommosmgercsa IIPOBEPKa COOTBETCTBUA THUIlA BbIPa2KCHUA TUILY HGpGMGHHOﬁ.

3. Borunciiennoe 3nadenue BbIpayKEHUsI 3aIUCHIBAETCS B IMEPEMEHHYIO, UM KOTOPOI
CTOUT CJ€eBa OT ONepaTOpa NPUCBANBAHUILI.

Hanpumep, B pesysibTare BBITOJTHEHHS MOCJIEI0BATETLHOCTH OIIEPATOPOB:

i:=0; // snauenue nepemennot i CMaAHOBUMCA PABHBIM HYAIO

a := b+c; // snauenuem nepementoti a 6ydem wucao, pagHoe cymme 3Haverul nepe-
MEHHBLT b u ¢

j = j+1; // snauenue nepemennoti j yseaunusaemea na eOUHULY

Bripaxkenne, yKazaHHoe cIipaBa OT 3HAKA «:=», JIOJIZKHO PUBOJIUTH K 3HAYEHUIO TOT'O
2Ke THIla, 9TO U caMa IlepeMeHHas, U THUlla, COBMECTHUMOTIO C THUIIOM IepeMEeHHON
OTHOCUTEJILHO omepanuu npucBanBanus. Ouepalusi MPUCBANBAHUST CIUTACTCA BEPHOI,
€CJIN THI BBIPAXKEHHS COOTBETCTBYET WJIM MOYKET OBITHb IPHUBEJIEH K TUITY IT€PEMEHHOI,
noJTyvaronieii 3navenne. Hampumep, mepemMenHoil tuma real MOyKHO MPUCBONTH 3HAYEHIE
BbIpaKeHUs, THI KOTOPOro real mim integer, a mepemeHHOll THIa integer MOXKHO TIpU-
CBOWTD 3HAYEHNE BbIPAXKEHUs TOJILKO THUIA integer wiu JIIOObIX JPYTUX IEJIbIX TUIIOB, HE
IIPEBOCXOIAIINX integer.

Tak, Harpumep, ecjiu iepeMeHHbIe i 1 N UMeroT Tul integer, a nepementas d — Twuir real,
1o oneparopsl i := n/10; 1 := 1.0; — HenpaBusbHbBIE, a onepaTop d := i+1 MpaBUILHBIIA.
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Bo Bpemst KOMIIMIATINN BBITOJIHSAETCS IPOBEPKA, COOTBETCTBHS THUIIA BHIPAYKEHUST THUILY
nepeMeHHoi. Kcm Tui BelparkeHnsi He COOTBETCTBYET THITY ITEPEMEHHOM, TO KOMITHIATOD
BBIBOIUT COOOIIIeHNE 00 OIINOKE:

Incompatible types ... and ...

rJle BMECTO MHOIOTOYHNI YKa3bIBAETCsI THUII BhIparKeHus u nepementoii. Hampumep, ec-
JIM TIEpEMEHHasi N [eJIOr0 THIIA, TO ONepaTop N := m/2 HeBepeH, MO3TOMY BO BpPeMs
KOMIIMIAIAKE OyIeT BBIBEIEHO COOOIIEHNE:

Incompatible types ’Integer’ and 'Extended’.

2.1.12 Onepanuu 1 BbIpa>KeHUSs

OCHOBHBIMU 3JIEMEHTAMU, 13 KOTOPBIX KOHCTPYUPYETCs UCHOJIHAEMasT YaCTh ITPOrPaM-
MBI, SBJISIOTCA KOHCTAHTBI, IIepeMeHHbIe U oOpalleHus K GyHKIuaM. Kaxkaplil u3 stux
9JIEMEHTOB XapaKTEPU3yeTcs CBOMM 3HAaUYe€HHEM W IPUHAIEKUAT K KAKOMY-JINOO THILY
jmanabix. C MOMOIIBIO 3HAKOB OIEPAIAil U CKOOOK M3 HUX MOXKHO COCTABJIATH BhIPaXKe-
Hus. B mpocreiiieM ciaydae BbIpaKeHHE MOXKET IIPEJICTABIIATH COOON KOHCTAHTY WJIN
epeMeHHYO:

Y 21 (a+b)*c
a>2 [1..5, 7]*setl i+1
A + B/C Summax0.75 (B1+B3+B3)/3 Cena MOD 100

Bripaxkenne cocTonT n3 onepaH 0B 1 3HAKOB OIlepAInil. SHAKH OIePAIlii HAXOSATCs
MeZKJIy OlepaH/aMi 1 0003HAYAIOT JEHCTBUSA, KOTOPbIE BBHIIOJHIIOTCS HaJl OlEPAH/IaMU.
Hamnpuwmep, B Boipazkernun A + B A u B — onepanpr, «+» — 3HaK onepanun. B kagectse
OTIEPaH/IOB BBIPAYKEHMS MOYKHO HCIOJb30BAaTh MMePEMEHHYIO, KOHCTAHTY, (DYHKIUIO WJIN
JIpyroe BbIpazKeHue.

Boiessiior yHapHbIe oneparun, jijist KOTOPBIX TpedyeTcst OJIiH onepaH i (HampuMep,
-X), 1 OMHAPHBIE OIIEePAINH, /IS KOTOPBIX TPeOyIoTCs JIBa ollepania (Hampumep, s+2).

Jl1st KaxKJI0ro THIIA JIAHHBIX CYIIECTBYET CBOI HAOOD OIEpallnii, TI09TOMY OIePaH/IbI
JIOJIZKHBI OBITH OJHOI'O THIIA MJIA COBMECTHMBIX TUIOB. Hesb3d CKia/IbIBaTh 4YUCIa CO
CTPOKAMU WJIM CPABHUBATDH X MEXKJIy co0oii!

Sin(t)
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Tun BbIpa>keHUs OIpeJIeJIsieTCs TUIIOM OIEPAHJIOB, BXOJIANINX B BbIpaXKeHUe, U 3a-
BHUCHT OT OIIE€pAIlWii, BLINOJIHAEMBIX HaJ[ HuMU. Hampumep, ecim oba orepansa, Haj Ko-
TOPBIMHU BBIIIOJIHAETCS Ollepalldsl CJIOKEHUd, IeJIble, TO OYE€BUJIHO, YTO Pe3yJbTaT TOXKe
SIBJIIETCS TEJIBIM. A ecjii XOTsl ObI OJIUH U3 OIEePAaH/OB JIPOOHBIN, TO THUII PE3yJIbTaTa
JIPOOHBII, JaxkKe B TOM CJIydae, eciu JpobHas YacTh 3HAYEHUS BhIPAXKEHUs paBHA HYJIIO.

Baxkuo ymeTh orpeiesigTh TUI BbipakeHus. [Ipu onpejiesiennn Tuira BhIpaKeHus CJie-
JyeT UMEeTh B BUJY, YTO THUIl KOHCTAHTHI OIpeesseTcd €€ BUJOM, a THIl IIepeMeHHOMI
3a/1a6TCsd B MHCTPYKIMN o0baBenns. Hanpumep, koncrants! 0, 1 n -512 — nesioro tura

(Integer), a xoucrants! 1.0, 0.0 u 3.2E-05 — Bemecrsennoro tuma (Real).
B Tabn. 1.4 npuBesieHbl paBmiia ONpPEJIC/ICHIA THIIA BBIPAYKEHUS B 3aBUCUMOCTH OT
TUIIOB BXOJISIINX OIEPAHJIOB M MCIIOJb3YEMO OIlepaIlii.

Tabuuiia 1.4. [IpaBuiia omnpeesieHusi TUIIA BBIPAYKEHUST

Omneparius Twun onmepangoB Twun BbIpa>keHust
*, +, - X0TsI ObI OJInH u3 ornepanioB Real Real

*, +, - 0ba omepanma Integer Integer

/ Real nnn Integer Bcerga Real

DIV, MOD Bcerga Integer Bcerma Integer

ITo xapakTepy BBLIIOJHIEMbIX ACHCTBUI Oepalni pa3ae/aioTcd Ha, CIeAYIOIIKe IPyI-
IIBL:
apudMeTHIeCKIe OlePaIliu;
oreparuu cpaBHeHus! (OTHOIIEHN );
OyJieBbl (JIOTMYECKUe) OTePAaIlii;
CTPOKOBasi oreparnus (KOHKATEHAIUA );
olepalun HaJ MHOKECTBAMU;
olepanus B3ATHA apeca.
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C YUCJIOBBIME BEJIMYMHAMU MOYKHO BBIIOJIHATH apudMeTndeckue onepamnuu (Tab.

1.5.)

Tabsuia 1.5. Apudmernyeckue onepanuu

Omnepariust HeticTBue

T cJioKeHue (TUIl Pe3yJIbTaTa 3aBUCAT OT THUIIOB BXOJSIIAX ONEPAH-
JI0B)

- BBIYUTAHKE (THII Pe3YJIbTATA 3aBUCUT OT THIIOB BXOJSIIIX OlEePaH-
JIOB)

* yMHOXKeHue (THUIl pe3yJibTaTa 3aBHCUT OT THUIIOB BXOZAIIUX OIle-
paHIoB)

/ JiesieHne (pe3yIbTaT — BCEIIa YUC/IO0 BEIIECTBEHHOTO THIIA)

DIV nesierne. Pesysbrar — nesoe 1uciio, 0603HaYaoIee Melyo 9acTh
OT JieJieHrsl HAIEI0 (OlEepaH/Ibl - TOJIBKO IIeJIble TUCIIA)

MOD nenenne. Pesymbrar — 1esoe Uncsio, 0003HATAIONEE OCTATOK OT
JIeJIeHNsT HATIENO (OTIepaH/Ibl - TOJIBKO IeJIble YhCIIa)

[Ipu 3amucu BuIpazkeHUi Me¥K Iy OIEPaH/IOM U OllepaIifeil, 3a UCKII0UCHIEM OIE€PAITUN
DIV u MOD, mpobes1 MOKHO HE CTABUTb.

Pesysbrar npumenenus oneparmii +, -, * u / oueBujien.

Onepanusa DIV no3BosisieT mo/iyduTh HEIyo 4acTh pe3y/ibTara JIeJICHIs OJTHOrO Iie-
JIOTO YHuCJIa Ha Jipyroe neoe dncio. Hampumep, 3nadenne Boipazkenust 15 div 7 paBHo 2.
BHak pesysbrara 3aBUCAT OT 000UX OMEPAHJIOB (<«yMHOKAETCSI» ):

13divs=2; -13div5=-2; 13div (-5) =-2; -13div (-5) = 2

Omneparmusga MOD, jesienne 1o MOJIYJIIO, MO3BOJISIET TOJIYIUTH OCTATOK OT JIeJICHUsT
OJTHOTO TIEJIOr0 YUCJIa Ha JIpyroe 1esoe dncao. Hanpumep, 3aadenue eipazkerus 15 MOD
7 paBrO 1. 3HaK pe3y/abTaTa 3aBHCAT OT JEJUMOTO (JIEBOTO ONMEpPaH/a):

13mod 5 =3; -13mod 5 =-3; 13 mod (-5) = 3; -13 mod (-5) = 3

Onepanuu cpaBHEHHUS HUCIOJIb3YIOTCA PU CPaBHEHUM JBYX olepanaoB. Oueparun
CpaBHEHUsI HA3BIBAIOT €IE olepalniMi OTHOIIIEHUS.
OnpeneseHsl CJIeAYIOMKE OIEPAIMi CPABHEHHUS: < > <= >= = < >.
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Pezyisibrat onepanuii cpaBHEHUST — BEJIUYUHA JIOTUICCKOIO THIIA, T.€. OIEPAIUA CPaB-
nenusi Bosspamaor True (Mcruna), ecin yKazaHHOE COOTHOIIEHUE ONEPAHJIOB BBIIOJI-
usiercsi, n False (JIoxkb), ecii cOOTHOIIIEHNE HE BBITOJIHSIETCS.

Omneparnu cpaBHeHust - GuHAPHBIE (MCIOJB3YIOT 2 omepania). [lox omepaniom moHM-
MAaeTCsl TO BbIparkeHne, HaJl KOTOPBIM BbITIOJTHSETCST OIEPAITns.

OHepaLLI/H/I CpaBHEHUA IIPUMEHAIOTCA TOJIBKO K OllepaH/JaM OJAWMHAKOBBIX HJIX COBME-
ctuMblx TunoB. [lpwm 3amucu ycsoBuit ciieryer ooparuTbh 0cob0e BHUMAHHE HA TO, UTO
OTIEPaH/IbI YCJIOBUS JOJIKHBI OBITH OJHOTO THUIIA WJIU, €CJIM THUIl OIePAaHJIOB PA3HbIH, TO
THIT OJTHOTO U3 OIEPAH/IOB MOXKET ObITh IIPUBEJIEH K THUILY JIPyroro orepana. Hampumep,
ecsm iepeMentas Key obbsipiiena kak integer, To yciosue Key = Chr(13) cunrakcudecku
HEeBEpHOe, T. K. 3HaUeHne, Bo3Bpamaemoe dyukmumeit Chr, nmeer tun char (cuMBOIBHBIIT).
Bo Bpems KOMIUISIIE IPOrPaMMbl IIPU OOHAPY?KEHUU HEBEPHOI'O YCJIOBUS KOMITHJISTOD
BBIBOJIUT coobiienue: Incompatible types (HeCOBMeCTHMBIE THIIbI).

IIpuopuTeTr omepaliuii cpaBHeHUsI HUXKe, YeM y apudMeTudecKux oliepa-
9

LM, I09TOMY B BhIparkKeHHun a + b > 6 * x cnagasia Oy/LyT BBITOJHATHLCA apudMETHIECKIe
omeparuu ( + u * ), a 3aTeM orneparysi CpaBHEHUSI.

C momorpio oneparuii cpaBHeHnsT (GOPMHUPYIOTCSA MPOCThIe ycaoBud. Hampumep:
Summa < 1000 // pesyavmam True, ecau 3nauerue nepemernot Summa menvwe 1000
Score >= HBound // pesyavmam True, ecau snauenue nepemennoti Score 6oavue Uil
paeHo 3Haverus nepemennott HBound
Sim = Ord(’1’) // pesyavmam True, ecau snavwernue nepemernots Sim paéHo xody cum-
soaa 17 & Koduposouroi mabauve ASCII

ByneBbl (siormueckue) ornepanuy IPUHAMAIOT OMEPAHJIbI JIOTHIECKOTO THIA U BO3-
BpAITAIOT PE3YIbTAT TAKKe JIOTHIECKOTO THIIA.
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Omnepariust O6o03HaueHue

NOT orpurianne HE

AND Jiormgeckoe 1

OR siormgeckoe VJIN

XOR Jorndeckoe uckJodaromee MJIN

Pesynbrarhl BBIIOTHEHWS JIOTUYIECKUX OIEPAIUil 3aBUCAT OT 3HAYEHUN BXOJSIINX B
nux onepanios (False niu True) u o6pa3syor TabIMIly HICTUHHOCTH JIOTUYECKUX OIle-
pamnumii, npejicrapjieHyo B Tads. 1.6.

Tabauma 1.6. BeinosHeHne Jiorudeckux onepanuil ajst ornepasios A u B

A B A and B A orB not A
False False False False True
False True False True True
True False False True False
True True True True False

W3 npocThIX yCioBuit Ipu IOMOIIH JIOTHYECKUX OIE€PAIUil MOKHO CTPOUTDH CJIOYKHBIE
yciioBusd. [Ipn 3anmcu cI0KHBIX yC/IOBUi Ba2KHO YYUTBIBATH TO, YTO JIOTUYECKHe Olle-
panuu nMeroT 6oJiee BBICOKUII IIPMOPUTET, YEM OIl€PAIUU CDABHEHUS, U TIOITOMY
IIPOCTHIE YCJIOBUS CJIe/IyeT 3aKJIIoYaTh B cKoOKn. Hampnmep:

(ch >="0") and (ch <="9")

(day = 7) or (day = 6)

(Forml.Editl. Text <>’ ) or (Forml.Edit2.Text <> ")

Forml.CheckBoxl.Checked and (Forml.Editl. Text <> ")

Hampumep, mycrsb ycjioBue mpeiocTaBiIeHnsl CKUJIKH CHOPMYJIUPOBAHO CJIE/TYIONIM
obpazom: «CKujIKa MPEIOCTABIISIETCS, €C/IU CyMMa MOKyKu rpesbiiaet 100 pyo. u jeHb
MIOKYIIKH — BOCKpeceHbe», ey jenb Hejlen obo3HadeH, KaK mepeMenHast Day 1esioro
THIIA, ¥ PABEHCTBO €€ 3HAYEHHs 7 COOTBETCTBYET BOCKPECEHBIO, TO YCJIOBHE IIPEIOCTABIIE-
HUS CKUJIKH MOYKHO 3allfCaTh TaK:

(Summa > 100) and (Day = 7)

Ecnm ycioBue npemocraBienns CKUIKH JIOTIOJTHUTD T€M, YTO CKUJIKA [IPEJI0CTaBIISIeTCs
B JII00OI1 JIeHb, ecjin cymMMa, MOKynku mpesbimaeT 500 py6., TO ycaoBue MOXKHO 3aIUCATD:
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((Summa > 100) and (Day =7)) or (Summa > 500)

2.1.13 Ilpuopwuret oneparuii

[TocietoBaTEILHOCTD BBITIOJTHEHUS OTIEPAITUil B BHIPAYKEHUH OIIPEIe/IsieTCs TpeMst (hak-
TOpaMU: IIPUOPUTETOM OIEPAITUIL, TOPSTKOM PACIIOIOKEHUS OTIePAIldil B BBIPAXKEHUN, HC-
[I0JTb30BAHNEM CKOOOK.

IIpuopuTeT, panr uim CTapIIMHCTBO ONEPAIUN UJIK OllepaTopa — (popMasibHOE CBOIi-
CTBO OIlepaTopa/oleparii, BIUSOIee Ha 09€PEHOCTh er0 BBIITOJTHEHUST B BBIPAZKEHUH C
HECKOJIBKUME PA3IMIHBIMU OIIEPATOPAME [PU OTCYTCTBUH SIBHOIO (C MOMOIIBIO CKOOOK )
yKa3aHUs Ha TMOPAJIO0K UX BBIYHCJIEHUS.

[Ipu BbIMMCTIEHNN 3HAYEHUN BBIPAXKEHUH CJIe/lyeT YIUTHIBATH, YTO OMNEPAIUA UMEIOT
pasubiii ipuopuret. Tak y oneparwuit *, /, DIV, MOD 6oJiee BBICOKHIT TPHOPUTET, UeM
y onepanuii + u -.

[Ipuopurer oneparuii BaugeT Ha TOPsJIOK UX Bblojnenud. [Ipu Beraucienun 3nade-
HUS BBIPAXKEHUA B TEPBYIO OYEPE/Ib BBHITIOJTHAIOTCS OIepallui ¢ 00Jiee BBICOKUM ITPUOPH-
TeToM. Ecm npuoputeT oneparuii B BhIpazKeHUU OJMHAKOBBI, TO CHAYAJIA BBIIOJIHACTCS
Ta OlepaIys, KOTopast HaxoauTcs JieBee. Orepariun B MOPsIKe MOHMKEHUsT TPUOPUTETA:

1. cranmaprable QYHKIMN;

2. yHapHble oreparun (+ - not);

3. MyJBTHILIHKATHBHBIE oneparmn (ymHOXKeHus1) (x / div mod and);
4. agauTuBHbBIE oneparun (caokeHus ) (+ - or Xor);

5. omeparuu (CpaBHEHUsI) OTHOIIEHUA (= <> < > < > in).

J171s1 3a/1aHMST Hy 2KHOT'O TIOPSI/IKA BBIIIOJTHEHUS OIIEPAITHii B BHIPAYKEHUU MOXKHO UCIIOJIb-
30BaTh CKOOKH, Hanpumep: (r1+r2+r13)/(rl+r2+r3)

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 72 ns 290 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




Bripaxkenue, 3ak/i09eHHOE B CKOOKHU, TPAKTYETCSd KaK OJUH OIEPaH . DTO O3HAYAET,
9TO Ollepalluy HaJl ollepaHJIaMi B CKOOKaX OY/IyT BBIIOJHATHCA B OOBITHOM IOPSIKE,
HO PaHbIIE, YeM OIEePAIUU HaJ OllepaHIaMu, HaXOASIIIMUCT 3a ckoOkamu. [Ipu 3anmcn
BBIPasKeHU, COAEPKAIIUX CKOOKHU, ITOJIKHA COOJI0AATHCA MAPHOCTh CKOOOK, T. €. THCJIO
OTKPBIBAIOIINX CKOOOK JIOJI>KHO OBITH paBHO YMCJIY 3aKpbIBAIONINX CKOOOK. Hapyrenue
ITAPHOCTU CKODOK — HamboJjiee pacipocTpaHEHHAs ONIMOKA ITPU 3AIIUCU BhIPAYKEHUI.

2.1.14 Cranmaptable MmaTeMatndeckue ¢pyukiimu B Delphi

JI71s1 BBITTOJTHEHUST YACTO BCTPEUAIOIINXCs BBIMUCICHUN U ITpeobpasoBanuii 36k Delphi
IIPEJI0CTABJIAET IIPOrPAMMUCTY PsJ CTAHIAPTHBIX MAaTeMaTUIeCKUX (PYHKITHMA.

Buauenne GYHKIMN CBA3aHO ¢ €€ nMeHeM. [[oaToMmy (DyHKIINIO MOXKHO HCIIOJIb30BaTh
B KavuecTBe OllepaH/ia BbIPaXKeHUsI, HAIIPUMED, B OllepaTope IPUCBANBAHUSI.

QyHKINUA XapaKTePU3yeTCs TUIIOM €€ 3HAYCHUs, & TaKKe TUIIOM U KOJIUIEeCTBOM BXO-
JIAIMAX B HEE rmapamMeTpos. THIl nepeMeHHoi, KOTOPOil MpucBanBaeTcs 3HadeHue OyHKINN,
JIOJIZKEH COOTBETCTBOBATD TUIY (DYHKIIMH. TOYHO Tak ke TUIl (PaKTUIECKOTO IIapaMeTpa
dyHKIMHT, T. €. MapaMeTpa, KOTOPbIN yKa3bIBaeTCs IIPU 0OpaIeHnn K (DYHKIINH, TOJZKEH
COOTBETCTBOBAaThH THUIy POPMAJIBHOIO ITapamMeTpa. Ecan 3To He Tak, KOMIMIATOP BbI-
BOJIUT COOOIIIeHne 00 OIInbOKe.

Maremarudeckue dbyaximn (Tabs. 1.7) MO3BOJISIIOT BBIIOJHATH PA3JINIHBIE BHIUUCIIE-
HUS.
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Tabauriia 1.7. Marematudeckue QyHKIAN

D yHKIIUSA 3HaueHue

Abs(n) Ab6comoTHoe 3HaYEHME N (MOTYJIb YACIA 1)

Sqrt(n) KBagpaTHbIil KOpeHb U3 n

Sqr(n) Ksaapar n

Sin(n) Cunyc n

Cos(n) Kocunyc n

Arctan(n) Apkranrenc n

Exp(n) OKCIOHEeHTa N (YUCJIO0 € B CTENeHH 1, 9UCI0 e=2,72...)

Ln(n) Harypasbubiit jorapudm n

Random(n) ITcesnocyqaiinoe nesoe uncao B uarepsase [0,n) (or 0 mo n-1)
Random ITceBnociyuaiinoe BerecrserHoe yucso (0..1)

Randomize IIpotemypa aist HMHANMAIA3AINNA JATINKA, CIYIAWHBIX TUCE]T
Frac(x) Jpobuast qacTh ducia

Pi Yucyo N (uncno P=3,17...)

Round(n) ITestoe, mostyueHHOE Iy TEM OKPYIVIEHUSI 1 110 W3BECTHBIM IIPABHJIAM
Trunc(n) Iesoe, mory4yenHoe myTéM oTOpachlBaHMs IPOOHON YacTU n
Power(X,Y) Bossenenue X B crenens Y

Besmmanna yriia B TpUrOHOMETPUIeCKUX (bYHKIUAX ($in, cos) TOIZKHA ObITh BBIPasKEeHA
B pajmanax. /s npeobpasoBammst BeJMIUHbI yIiia A U3 rpajycoB B pajlaHbl HCIOIb3Y-
ercst bopmyna (A x Pi)/180.

O06br1HO DYHKIMK UCTIOJIB3YIOT B KAUeCTBE OllepaH 108 BhipaxkeHuii. [lapamerpom dyHK-
IIUU MOYKET OBITh KOHCTAHTA, [IePEMEHHAsT UJIM BhIPAKEHNE COOTBETCTBYOIIEro Tumna. Hu-
JKe TIPUBEJIEHBI IPUMEPDI NCIIOIb30BAHUS CTAHIAPTHRIX DYHKIUi n GyHKImii mpeodbpa-
30BaHUs THUIIOB.

n := Round((x2-x1)/dx);

x1 := (-b + Sqrt(d)) / (2«%a);

m := Random(10);

cena := StrTolnt(Edit1.Text);

Edit2.Text := IntToStr(100);

mes = 'x1=" 4 FloatToStr(xl);
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B Delphi Bkiioden mojysib Math, koTopsrit cymecTBeHHO pacuiupsieT mepeancjaeHHbIT
HabOp BCTPOEHHBIX MaTeMaTHIeCKHX (pyHKIUiA. YToObI BOCIIOIB30BATHCA STUMU (DYHK-
IAAMH, HY?KHO J00aBUTh K IEPEUNCIEHHBIM B IIPOIPaMMe B pasjesie Uses MOJLYISIM Ha-
3Banue Moy Math.

2.1.15 ®ysKnum npeobpa3oBaHUs TUIIOB

QOyHKIUKA TPeoOPa30BaHus TUIIOB IIPEeIHA3HAYEHDI JIJIsi IEPEBOJIA IHCET B CTPOKOBBIN
dbopmar u HaoGopor (Tabs1. 1.8) u HanboJsiee 9aCTO UCIOIB3YIOTCS B BHIPAYKEHUAX, 00ecte-
YUBAIONINX BBOJI U BbIBOJ mHMOpMaruu. Hampumep, mycth HeOOXOMMO BBIBECTH B I10JIE
BbIBOjIa (KommoneHT Label) nuasorosoro okna 3uadenue nepementoii X tuma Real, koro-
pad B 1porecce pabOThI IpOrpaMMbl cTaja paBHa 2,538. Il 9Toro HeoOX0IMMO Mpeod-
pa30BaTh BEIECTBEHHOE JHC/IO B CTPOKOBYIO BEIUYUNHY, N300PaKAOILYI0 JAHHOE TNUCTIO,
upu nomoru Gyuknun FloatToStr(X), koropast BO3BpaIaeT CTpoKOBOe MPeJICTaBIeHNE
3HAYCHUS [IEPEMEHHOM, YKa3aHHON B KadecTBe rmapamerpa pyHkmun: '2.538’.

Tabauria 1.8. Oyukiun mpeodbpa3oBaHUs TUIIOB

DyHKITHS 3Havuenune oyHKIUN
IntToStr(n) CTPOKA, ABJIAIOINAACH N300parkeHueM LesIoro vucia N
FloatToStr(x) CTPOKA, SIBJISIONIASICS M300PakKeHNEM BENIECTBEHHOI'O YnCIa X

FloatToStrF(x, f, k, m) CTPOKa, SBJISIONIASICA M300PaKeHNEM BEIECTBEHHOIO YHCIA X.
ITpu BobzoBe dyHKIME yKasbBaior: { — dopmar (cnocod u306-
paxkeHusi); k — TounocThb (Hy2KkHOe 0blIee KOJIMIecTBO nudp); m
— KOJIMYECTBO IUQP MOCTE JeCATHIHON TOIKH

9HCJIO TIEJIOTO THUIA, M300PaXKEeHNEeM KOTOPOTO SBJISIETCS CTPOKA, S

StrTolnt(s)
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2.2 ApxurekTypa BU3yaJbHOI cpebl pazpadborku Delphi

Samyckaercst Delphi o6braabiv 06paszom, T. e. Beioopom u3 Menio Borland Delphi 7 ko-
man el Delphi 7. Buj sxpana mocste 3amycka Delphi Heckosibko HeoObrdaeH (pucyHok ?7).
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Puc. 2.3: Busyaspnas cpega paspaborku Delphi

BMmecTo 0/iHOrO OKHa Ha 3KpaHe HNOSABJIATCA TTh (PUCYHOK 2.3):

1. I'maBHOe okHO Delphi 7. B rinaBHoM oKHe HAXOIUTCS MEHIO KOMAaH], [TAHEU UH-
CTPYMEHTOB U TAJUTPa KOMIOHEHTOB. HuKe M0JI0ChI IJIABHOTO MEHIO PACIIOJIOXKEHBI JIBE
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MHCTPYMEHTAJIbHBIE Manesn. JleBas manesb (cocTodias B CBOIO 09€pe/b M3 HECKOJIBKUX
namejieii) CONEpKUT JiBa psijia OBICTPBIX KHOIOK, JyOJUPYIOMINX HEKOTOpPbIe Hanbosee
YaCTO UCIOJIb3yeMble KOMAH/IbI MeHIO. [IpaBast maHe/ b COAEpKUT MATUTPY KOMIIOHEHTOB
OUOIMOTEKY BU3YaJbHBIX KOMIOHEHTOB. [lanTpa KOMIIOHEHTOB COIEPYKUT PsiJi CTPAHMTIL,
3aKJIaJJK1 KOTOPBIX BUAJHBI B €€ BEepXHell 9acTH.

2. Okno mpocmorpa crcka 00bekToB — Object TreeView.

3. OkHo pegakTopa cBoiictB 00bekToB — Object Inspector. Okno Object Inspector
[peHa3HAYeHO ISl PEJAKTUPOBAHUS 3HAYEHUI CBONCTB 00beKTOB. B TepMuHoiorun Bu-
3yaJbHOTO IMPOEKTUPOBAHUA O0BEKTHI — ITO JUAJOTOBbIE OKHA U SJIEMEHTBI yIIPABJICHUS
(moJist BBOJIa U BBIBOJIA, KOMaH IHbIE KHOIIKH, Mepek/iodarenn u jp.). CoiicTBa o6bekTa
— 9TO XapaKTEPUCTUKH, OIPEJIE/IAIONINe BUI, TTOJ0XKEHUE U TIoBeJieHrne oObekTa. Harnpu-
mep, ceoiicrBa Width u Height 3amaror pasmep (mmpuny u BeICOTY) GOPMBI, CBOHCTBA
Top u Left — monoxkenune dpopmbl Ha 3KpaHe, cBoitcTBo Caption — TeKCT 3arojoBKa.

4. OkHo craproBoii popmbr — Forml. Okuo craprosoii hopmbr (Form1) mpecras-
JisieT coDOit 3ar0TOBKY TVIABHOT'O OKHA Pa3pabaThIiBAEMOTO MPUIOKEHHS.

5. OkHO pemakTopa koma — Unitl.pas. OkHO pegakTOpa KOja MOYTU MOJHOCTHIO
3aKPBITO OKHOM CTapTOBOil popMbl. B OKHe pegakTopa Kojia, KOTOPOe MOYKHO YBUJIETD,
OTOJIBUHYB B CTOPOHY OKHO (POPMBI, cjegayeT Habuparh TEKCT IporpaMMbl. B Havase
paboThl HaJ HOBBIM IIPOCKTOM 3TO OKHO PEJIAKTOpa KOJA COJEPKUT CHOPMUPOBAHHBIM
Delphi ma6ion mporpaMmbl.

Komanapl ri1aBHOro MEHIO.

Pasnesbt mento File (Daiiyn) mo3BOISIIOT CO3/IaTh HOBBII IPOEKT, HOBYTO (hopMy, (peiim,
MOJTYJTb JIAHHBIX, OTKPBITH paHee CO3JaHHbBII MPOEKT W (hDOPMY, COXPAHUTD TPOEKTHI NN
dopmbl B daiiiax ¢ 3aJlaHHBIMUA UMEHAMU.

Paznenst mento Edit (IIpaBka) mO3BOJISIIOT BBIIOJHATH OOBIYHbIE JIJIs TPUJIOKEHUIT
Windows onepamuu oomena ¢ 6ydepom Clipboard, a Takxke Jai0oT BO3MOXKHOCTH BbIpaB-
HUBATD TPYIIIILI PA3MENEHHBIX Ha (POPME KOMIIOHEHTOB IO pa3MepaM U MECTOTIOJIOXKEHUIO.

Paznensr menio Search (Ilonck) MO3BOIAIOT OCYIIECTBIIATH B KOJE BAIIETO IIPHIIO-
2KEHHUA ITOMCK U KOHTEKCTHBbIE 3aMC€HbI, KOTOPbIC CBOMCTBEHHBI 60.HI)HII/IHCTBy N3BECTHBIX
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TEKCTOBBIX PEJIAKTOPOB.

Pasznesbr menio View (IIpocMoTp) mMO3BOJIAIOT BBI3BIBATH Ha 9KPAH PA3JIMIHbIE OKHA,
HEOOXOIUMBbIE JIJIsT TPOCKTUPOBAHUSI.

Paznenst merio Project (IIpoekt) mo3Bosistior 106aBisiTh U yOUPATh U3 IPoeKTa hop-
MBI, 3aJIaBaTh OIINN MPOEKTa, KOMIUJIUPOBATH MPOEKT 0€3 ero BBIMOJHEHUs W JIeaTh
MHOTO JIDYTUX ITOJIE3HBIX OMEePaIlnil.

Menio Run (Beinosinenne) 1aét BO3MOXKHOCTD BBIIOJIHSITH IPOEKT B HOPMAJTLHOM HJIN
OTJIAJIOYHOM PEXKUMAX, ITPOJIBUTASCH IO IaraM, OCTAaHABJIUBASLCH B YKA3AHHBIX TOYKAX
KOJI&, IPOCMATPUBAas 3HAYCHUS [I€PEMEHHBIX U T./I.

Mento Component (KoMIIoHEHT) 03BOJISIET CO3/1ABATH U YCTAHABIMBATH HOBBIE KOM-
MMOHEHTHI, KOH(DUTYPUPOBATDH MAJTUTPY KOMIIOHEHTOB, paboTaTh ¢ maketaMu packages.

Paznenst mernio Database (Basa janHbIX) TTO3BOJIAIOT HCHOIB30BATH HHCTPYMEHTapUii
J171s1 PabOThI ¢ Oa3aMy JTaHHBIX.

Mento Tools (MucrpymenTapuit) BKIOYaeT Psiji PA3JIEII0B, MTO3BOJISIONINX BBIIOIHITE
nactpoiiku VICP u BbI3bIBaTH PA3/IMdHbIE BCIIOMOTATEILHBIC TPOIPAMMBI, HAIIPUMED, BbI-
sbiBaTh Pemakrop M3obpaxkennit (Image Editor), paborars ¢ mporpammamu, KoHMUTY-
pupyronmMn 6a3bl JAHHBIX U CeTH U T.J. Kpome TOro, B 9TO MEHIO BbI MOYKETE CaMU
BKJTIOYUTD JIIOOBIE PA3/1e/Ibl, BHI3BIBAIONINE T WJIM WHBIE MMPUJIOXKEHNUsI, ¥ TAKUM 00pa30M
PAaCIIIPUTH BOBMOXKHOCTHU TyiaBHOrO MeHio Delphi, mpucrocobus ero jjst cBOUX 3a1ad.

Menio ModelMaker Bejeno ToibkKo HaumnHasi ¢ Delphi 7 u nmeercs B BapuaHTax
Enterprise u crapire. Ono obecrieunBaet cBa3b ¢ mporpammoit ModelMaker, momoraroriei
B pa3paboTKe KJIACCOB U CJIOXKHBIX ITPOEKTOB.

Memnio Window (Oxmo) nmeercst Tobko Hadnnast ¢ Delphi 6. Pasmessr sroro memnio
MTO3BOJISIIOT OPUEHTUPOBATHCS CPEJIN MaCChl OKOH, OOBITHO OJITHOBPEMEHHO OTKPBITBHIX B
IIpOTIecce MPOEKTUPOBAHNS U TIEPEKJII0IaThCs B HYZKHOE OKHO.

Menio Help (Cupaska) cojepKuT pasjiesibl, moMoraoiiye paborarh cO BCTPOEHHOI B
Delphi cripaBoyHoii cucTemoii, B 4aCTHOCTH, HACTPAUBATH €€.

Mpsi pacemorpesin yHKTBI MEHIO, OTOOparkaemble B 1ojioce riiaBHoro Menio. Ho mo-
MuUMO 3TOr0, B Delphi mmeercss cucreMa KOHTEKCTHBIX BCILIBIBAIONINX MEHIO, KOTOPbBIE
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HOABJIAIOTCHA, €CJIU [10JIb30BaTe/Ib HOMECTUJI KYPCOP MBIIINA B TOM WUJIX MHOM OKHE WUJIA Ha
TOM WJIM WHOM KOMIIOHEHTE W IMEeJKHYJI IMPaBOil KHOIKONW MBIITU. DOJILIMMHCTBO pas3jie-
JIOB 3THUX KOHTEKCTHBIX MEHIO JyOJUPYIOT OCHOBHBIE pa3iesbl IiaBHOTO MeHio. OHako
BO BCIUILIBAIOIIIVX MEHIO B pdAJie CIIydaeB UMEIOTCA pas3/esibl, OTCYTCTBYIOIIUE B TJIABHOM
MEHIO. "k MHOI'MM MHCTPpYMEHTaM, UCIIOJIb3YEMbBIM JIJIg pa60TbI C KOMIIOHEeHTaMM, MOXK-
HO J1I00paThCsl TOJIBKO Yepe3 KOHTEKCTHbIe MeHI0. Tak |4To modailie Mmpo0yiiTe B Ipoliecce
pa6OTbI Ime/JIKaThb HpaBOﬁ KHOIIKOM MBIIIIHN. 9TO YCKOPHUT BBIIIOJTHEHNE MHOT'MX ITPOCKTHBIX
OmepaInii.

2.2.1 Jloctyn K cBoiicTBaM u MeTOoJaM OObEKTOB

PaccmoTpuM Teneph, Kak MOJy9IUTh U3 TPOIPAMMBI JOCTYII K CBOMCTBAM U METOIAM
00bekTOB. Ecin HeoOxomMo o0paTuThCd K KAKOMY-TO CBOMCTBY OObEKTa, TO CCHLIKA Ha
HEro OCYIIECTBJIAETCA B CJIIyIoneM hopmare:

<uMs 00beKTa™>.<<UMs CBOICTBA >

[Toce mmenn obbekTa muIeTcd 0e3 mpobesia CUMBOJI TOYKH, a 3aTeM TakK Ke 0e3
npobeia nmmeTcs uMsi cBofictBa. Hampumep, cepuika Ha cBoiictBo Caption merku Labell
ocytrecTBisieTcs 3amuchbio Labell.Caption.

WNuoria cBoiicTBO 00bEKTa SBJISETCS B CBOIO O4epe b 00beKToM. Torna B obpalieHun
K 9TOMY CBOWCTBY yKa3bIBA€TCS Y€PE3 TOUKHU BCs MEMOYKA MPEJINIECTBYIONINX 00HEKTOB.
Hanpumep, merku nmeroT csoiictBo Font — mpudt, KoTopoe B €cBOIO oYepeb ABJISIETCs
00BEKTOM. Y ITOTO 0OBEKTAa UMEETCsI MHOXKECTBO CBOMCTB, B YacTHOCTH, ¢BoiicTBO Color
— 1Ber mpudra. UTobwl cocmarbesa Ha nper mpudTa Merkn Labell, Hamo HammcaThb
Labell.Font.Color.

AnajiornyHasi HOTAIWS C TOYKON UCHOJIB3YETCS U I JOCTYHA K METOIdaM O0beK-
ta. Hampumep, 7119 MeTKM, Kak U Jijig OOJILITMHCTBA JAPYTUX OOBHEKTOB, OIMPEICICH Me-
o1 Free, KOTOPBINl YHHYTOXKAET METKY U OCBOOOXK/IAET 3aHUMAEMYIO €0 MaMaTh. Ecin B
KaKON-TO MOMEHT BO3HMKJIa HEOOXOIUMOCTh YHUUITOXKUTH MeTKy Labell B mpuioxxenun,

TO MOXKHO HAITUCATDH OIEPATOP:
Labell.Free;
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TosbKO HY?KHO UMETH B BHJLy, UYTO €CJIU 110 OIINOKE Jiajiee B IporpamMme OyJieT BBIIOJI-
HATHCS OIEPATOP, OOPAIIAIONIUICT K CBORCTBAM WM METOJaM YHUITOKEHHOT'O O0bEKTA,
TO 9TO BBI3OBET IIPEpPBIBAHKE ITPOrPAMMbI, IIOCKOJIBKY JTaHHOTO 00bEKTa yKe He OyJlieT B
TaMsITH.

2.2.2 ®opma

s nemoncrparuun Bo3moxkuocTeit Delphi u TexHosornm Bu3yajibHOIO ITPOEKTUPO-
BaHns paspadoTaeM MPUJIOKEHHE, HCIOJIb3Ys KOTOPOE, MOXKHO BBIYHC/IUTH CKOPOCTD, C
KOTOPOU CIIOPTCMEH TTPOOEeKaJI JTUCTAHITNIO. Bui OKHA ITporpaMMbl BO BpeMs €€ paboTh
NIpUBe/IeH Ha pUCyHKe 2.4.

g magasa paboThl HaJT HOBOIT mporpaMmoii 3amycrute Delphi. Ecin Bbr y2xe pabora-

eTe B cpeJie pa3pabOTKU U y Bac 3arpyzkeH JApyroit mpoekT, Beibepute B MeHio File (Daii)
koMmany New | Application (Cosmars | Ilpumoxenne).

¥ Cropocts 6era

IF"' CropocTh bera
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[MpOrpartaa BEIYMCAWT CKOROCTE, C KOTOPOM CNOPTCHEH
npoesan AUCT aHLMO.

1000
320

ucTaHuHA [rd]

Bpetan [rFuH.cek)

BeiumcaHTE

SaEEpLKTE

H

[porpardra BEMHMCAWT CKOPOCTE, G KOTOPOM CNORTCraH
NPOBEHEN AMCTSHLL.

1000
320

HicTaHuLMA [m)

Bpetas [ruH,cek]

HucTanuma; 1000 r
Bpetaa: 3 tamuH 20 cek
Cropocte: 18,00 krsyac

JaBEpWMTE
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Pa6ora Haj HOBbIM 1poekToM (Tak B Delphi HassiBaeTcs paspabarbiBaeMoe MpHIOzKe-

HII€) HAUMHAETCS C CO3/IaHus CTAPTOBO popmbl. Tak Ha srare paspaboTKU MPOrPaMMEI

Ha3bIBAIOT JIMAJIOTOBBIE OKHA. ®
CraproBast ¢popMa CO3MaETCsA MyTEM HM3MEHEHUsl 3HadeHuit cBoiicTB (popMbl Forml u

Jo6aBiieHnst K (opme HeOOXOIMMBIX KOMIIOHEHTOB (T0Jieil BBOJa U BBIBOJA TEKCTa, KO-

MAaH/THBIX KHOIIOK ).
CroiicTBa (DOPMBI OITPEJIETISIIOT €€ BHEITHUI BUJT: pa3Mep, MOJI0KEeHIe Ha SKPAHEe, TEKCT

3ar0JI0BKa, BUJ PAMKH.

Jlnst mpocMoTpa U M3MEHEeHUs 3HAYeHU CBOMCTB (pOPMBI I €€ KOMIIOHEHTOB HCIIOJIb- Kagpedpa
gyercs okHO Object Inspector. B Bepxmeit yactu okna Object Inspector ykazano mnmsi M’é”“?%%&?u
00beKTa, 3HAYEHUS CBOWCTB KOTOPOT'O OTOOpaKaeTcs B JIAaHHBI MOoMeHT. B jieBoit Ko- & HPOPHATHERE
JoHKe BRIk Properties (CBoiicTBa) mepevrcieHbl CBOUCTBA 00bEKTA, & B IMPABONH — Hauano |
yKazaHbl uX 3HavdeHus. OCHOBHBIE CBOWCTBA (POPMBI:

CogeprxaHue |
Name — nma ¢popwmbl. B mporpavme nmsa hopMbl HCTIONIB3YeTCs /T YITpaBeHus popMoit
U JIOCTyTa K KOMIIOHEHTaM (DOPMHBI. MpaxTikym |
Caption — TexcT 3arojioBKa pOpPMHBL. p | N |
Width — mmpuna dopmbr B iukceisx.
« | » |

Height — BoicoTa hopmbl B THKCEIX.
Crpannya 81 ns 290 |

Top — paccrogHue oT BepxXHel IPaHUIbl (DOPMBI JI0 BepxXHEil IPAHUIILI SKPAHA.

Left — paccrosuue ot jieBoit rpanutibl (GOPMBI JI0 JIEBOI TPAHUIIBI IKPAHA. i |

BorderStyle — Bu rpanutbt. ['panuniia MozkeT 66iTh 06braHOM (bsSizeable), Toukoit (bsSingle)  Ha secs sxpan |
wim orcyrerBoBarh (bsNone). Eciu y okaa obbluHas MpaHuUIa, TO BO BpeMs pabo-
ThI IPOrPAMMBI IOJIL30BATEIb MOYKET IIPU IIOMOIINA MBI U3MEHUTH pasMep OKHa. SakpeiTs |
V3menuTh pasMep OKHa € TOHKOH I'paHuieil Heb3si. Ecim rpanuia oTcyTCTBYET,
TO HA dKpaH BO BpeMs Pa0OTHI IPOrpaMMbl OYJIET BBIBEJIEHO OKHO 0€3 3aroJIOBKa.
[Tostoxxenne n pa3mMep TaKOro OKHa BO BpeMsl PaOOThI IIPOrPaMMbl H3MEHUTH HEJIb3s.




Borderlcons — kHomku yrpajeHus OKHOM. 3HaUeHUE CBOWCTBa OIIPEJIE/IsieT, KAKUEe KHOII-
KU yIIPABJICHUS OKHOM OYJIyT JIOCTYIIHBI ITOJIH30BATEIO BO BpeMsi pabOTHI IIPOTPaM-
MBbI. JHAYEHUE CBOMCTBA 33/Ia€TCs ITyTEM ITPUCBOCHUS 3HAYEHUN YTOUHSIONINM CBO¥-
ctBaM biSystemMenu, biMinimaze, biMazimaze u biHelp. CoiictBo biSystemMenu

OTIpe/Ie/IsieT JOCTYIHOCTh KHONKU « CBEPHYTh» U KHOIIKM CUCTEMHOTO MeHio, biMinimaze—

kHOTKY «CBepHYTh», biMarimaze— kHonku «Pa3BepuyTh», biHelp — KHOIKHI BBIBO-
Jla CIIPABOYHON MH(MDOPMAIIIH.

Color — mBer dona. lIBer MoxkHO 33/1aTh, yKa3aB HA3BAHUE IIBETA UJIA IPUBI3KY K TEKY-
1Ieli IIBETOBOI cxeMe OlepaInoHHOI cucTeMbl. Bo BTopoMm cirydae 1BeT OlpeIessieTcs
TEKYIIeil 1BETOBOI CXeMOil, BEIODAHHBIM KOMIIOHEHTOM IPUBSI3KA U MEHSIeTCS [IpU
N3MEHEHUN IBETOBOW CXEMBbI OIIEePAIINOHHON CHCTEMBI.

Icon — 3Hav0K B 3aro/IOBKE JIMAJIONOBOIO OKHa, 0OO03HAYAIONINI KHOIIKY BBIBOJIA CUCTEM-
HOI'0O MEHIO.

Font — mpudT, ucrnosb3yeMblit «I110 YMOJTIAHIIO» KOMIIOHEHTAMU, HAXOJIAIUMUCS HA 110-
Bepxuoctu gopMmbl. 3menenne cpoiicrsa Font dhopmbl mpuBouT K aBTOMATUYIECKO-
My M3MeHeHHIo cBoiicTBa Font kommonenToB, pacnosaratomnmxcs Ha ¢popme. To ecThb
KOMIIOHEHTBI HaCJIeyI0T cBoiicTBO Font or dhopmbl (MMeeTcs BOSMOKHOCTH 3aIpe-
TUTH HACJIEIOBAHIE).

[Ipu coznanuu hopMbI B IEPBYIO OUePeIb Clie/lyeT U3MEeHNTh 3HadeHue cpoitctea Caption

(3arosoBok). B Hamem npumepe Haio 3ameHnTh TeKeT «Formly wa Teker «CropocTh Ge-
ray. YToOs! 910 caeaTh, HyKHO B 0KHe Object Inspector mémkHyTh MBIIIBIO HA CTPOKE
Caption, B pe3yibrare qero Oy/JeT BbIJIEJEHO TEKYIee 3HAYEHNE CBONCTBA, B CTPOKE IO~
SIBUTCS KyPCOP, U MOXKHO OyjieT BBecT TeKeT «CKOpOCTh Heray.

AHajlorngHbIM 00pa30M MOXKHO yCTaHOBUTH 3Hadenusi cBoiicrB Height u Width,
KOTOPBIE ONPEJENIAI0T BBICOTY U mupuny dopmbl. Pasmep dopMbl u €€ mosioxkeHune Ha
9KpaHe, a TaKzKe pa3Mep JIPYIUX JIEMEHTOB YIIPABJIEHUS U UX I0JIOXKEHUE Ha TOBEPXHO-
ctu OPMBI 33J]aI0T B IIUKCeEIaX, T. €. Toukax skpana. CsoiicrBam Height u Width nmaso
npucBouTh 3Hadenud 250 u 330 cooTBETCTBEHHO.
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®opma — 310 06bIUHOE OKHO. [09TOMY €ero pasmep MOKHO U3MEHUTH TOYHO TaK Ke,
KaK pa3Mep Joboro Jpyroro OKHa, T. €. 3aXBATOM W IE€pPEMeIeHneM (C IIOMOIIBIO Mbl-
mm) rpasuipl. 1[lo OKOHYaHNM HepeMeleHrsi TPAHUI] AaBTOMATHIECKN U3MEHSITCs 3HAUe-
uust ceoiictB Height m Width. Ouu OyayT cooTBeTCTBOBATHL YCTAHOBJIEHHOMY pa3MeEpy
dopwmbr. [Tosoxkenne masoroBoro oKHa Ha dKpaHe IO0CJe 3aIlyCKa IIPOrPAMMbI COOTBET-
CTBYET IOJIOZKEHNIO (DOPMBI BO BpeMs €€ pa3pabOTKH, KOTOPOe OIPEIeIsAeTCs 3HaTeHuEeM
cpoiicte Top (orcrym or BepxHeil rpanunbl skpana) u Left (orctym or sesoit rpaxu-
bl 9KpaHa). 3HAUYEHHsI ITUX CBOMCTB TaKyKe MOXKHO 3aJIaTh IIyTEM MepeMeIleHnsT OKHa
opMBI TP TTOMOTIIN MBITITH.

[Ipu BBIOOPE HEKOTOPBIX CBOCTB, HanpuMmep, Borderstyle, ciipaBa oT TeKyiero 3ua-
YeHUSA CBOMCTBA MOABJIAETCH 3HAYOK PACKPBIBAIOIIETOcs crincka. O4UeBHIHO, YTO 3HAUECHHE
TaKUX CBOMCTB MOXKHO 3aJaTh IIyTEM BLIOOpa M3 CIIHCKA.

HexoTopsle cBoiicTBa ABISIOTCA CJIOKHBIMU, T. €. UX 3HAYEHUE OIPEJIETISIETCS] COBOKYTI-
HOCTBIO 3HAYEHWii JPYruX (yTOUHSIONMX) cBoicTB. [lepes MMeHaMM CJIOXKHBIX CBOICTB
CTOWT 3HAYOK <« », IIPN IeJTYKe Ha KOTOPOM PACKPBIBAETCS CIIUCOK YTOUHSIONTNX CBOMCTB.
Hamnpuwmep, cBoiictBo BorderIcons onpejiernsier, kKakue KHOIKH YIIPABIEHUsT OKHOM Oy-
JIT JOCTYITHBI BO BpeMs paboThl nporpamMbl. Tax, ecyim cBoiicTBy biMaxrimize NpUCBOUTD
snadenue False, To BO BpeMs pabOTHI IPOIpaMMbl KHOIIKU «Pa3BepHyTb» B 3ar0JIOBKE OK-
Ha He OyJIeT.

PH,ZLOM CO SHa4YeHUAMN HEKOTOPBLIX CBOICTB 0T06pa>KaeTcs1 KOMaHJHadA KHOIIKa C Tpe-
M TOYKAMH. DTO SHAYUT, 9TO JJId 3aJaHud SHaYCHUA CBOMCTBaA MO>KHO BOCIIOJIb30BaTHCS
JOIIOJIHUTEJIbHBIM JINaJIOIOBBIM OKHOM. HaHpI/IMep, 3HAYEHHNEe CJIOXKHOro cpoiicTBa Font
MOZKHO 3aJaThb HyTéM HEIIOCPEJCTBEHHOI'O BBOIA 3HaYCHUNA YTOYHAIOIUX CBOP'ICTB, a MOZK-
HO BOCIIOJIb30BATbLCA CTaHAaPTHBIM JHUAJIOI'OBBIM OKHOM BbI60pa I_UpI/I(bTa.

BHaueHus CBOMCTB cTapTOBOi (OPMBI (PHCYHOK 2.4):
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CsoiicTBO 3HaueHUe
Caption Cxopocthb Oera
Height 250

Width 330
BorderStyle bsSingle
BorderIcons.biMinimize False
BorderIcons.biMaximize False

Font.Size 10

B IpUBEICHHOM CIIMCKE B MMCHaX HEKOTOPBLIX CBOICTB €CTb TOYKA. DTO 3HA4IUT, 9TO
Ha/IO0 3a/1aTh 3HaYCHNE YTOYHAIOIIETO CBOICTBA.

Co31aaue HOBO# (popMbI B IpoekTe, yiaBHass popMma. BugumocTs Moaysieit
dopm

[Toakmodenue HOBO# (pOPMBI K HPOEKTY ocyirecTBigercs B Delphi jocraTouno mpo-
CTO: Ha JTalle IPOEKTUPOBAHUST HYKHO BOCIIOJIb30BaThest omniueii Menio File/NewForm.
Taxum oOpa3oM co34aeTcst CTOIBKO POPM, CKOIBKO HeoOx0anMo. OTHAKO U3 BCEX CO3IaH-
HBIX (DOPM TOJILKO OJIHA sIBJISIETCsI TJIAaBHOM. VIMeHHO €€ OKHO IOSB/IsIeTCsl Ha SKpaHe B
MOMeHT cTapra nporpaMmbl. [lo ymomuanuio Delphi naznadaeTr riaBHBIM OKHO TIEpPBOit
coztannoit hopmbl. [IporpaMmucT MoXKeT c¢jie/1aTh TJIaBHOM JTI0OYIO Jpyryto dhopmy. [Lms
9TOTO HYKHO 00parnThest K omrun Project /Options u, packpsis crimcok Main form,
BBIOPATh HYXKHYIO (hOpMYy.

Hna xaxoit popmbl Delphi cozmaér daitn moaynsa Unit ¢ pacimupennem .pas.

[Toce 3ammycka mpoeKTa ¢IeaTh BUINMBIM OKHO, KOTOPOE He sIBJISIeTCs TJIABHBIM, MOYK-
HO ¢ noMmoIbio MeToga Show. YTobbr 0OpaTuThbest U3 OJJHONO OKHA (POPMBI K JPYTOMY
MeTojioM Show, HeoOxoMMO, ITOOBI MOJLYJIb ITEPBOIT (POPMBI «3HAJI» O CYNIECTBOBAHUU
BTOporo. B mosmyie mneproit hopmbl B pasjiesie implementations j1o12kHa CTOSITH CChLI-
Ka Ha BTOpoil Moay/ib. BetaBky Takoit ceouiku Delphi ocymmectsisier aBromarumdecku. Ha
STame MMPOEKTHPOBAHUS I 9TOI0 HEOOXOANMO aKTUBU3MPOBATDH IJIABHOE OKHO U IIOCJIE
storo obparurhest K omiuu Mero File/Uses Unit. B nosiBusmienmcs: iuaioroBoM oKHe
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HY>KHO BBIOPATh MOJLYJ/Ib, KOTOPBII JOJ2KEH ObITh BUJIAUMBIM U HazkaTbh OK.
[Ipr HEOOXOIMMOCTH MOYKHO TOYHO TaK Ke COCIAThbCsS B MOJLYJIE BTOPOr'O OKHA Ha MO-

JlyJIb TJIaBHOTO OKHa. Hy»KHO akTHBH3MpOBaTh BTOpOE OKHO 1 Bhi3BaTh ommio File /Uses
Unit.

Metoasl dopmbr Hide, Show

DopMBbl TTPOEKTA ABTOMATHYIECKH CO3/IAIOTCS B MOMEHT CTapTa IPOrPaMMBbI, HO Ha
SKpaHe TOSB/ISIETCS TOJBKO TyiaBHas ¢opma. Cuparars eé mim Jdyo Apyryo dhopmy
BO BpeMs PabOThI IPUJIOKEHUA MOXKHO, uctob3ysd metos Hide. @opmat meTosa Takoii
JKe, KaK U IIPU UCHOJIb30BAHUU €T'0 JIJIsd BUJIMMBIX KOMIIOHEHT:

Nmsa®opwmbr. Hide

[TokazaTh opmy, KoTopas co3/iaHa, HO HEBUIMMA, MOXKHO C IIOMOIIBIO MeTo/1a Show:

NmsaPopmbr. Show

procedure TForm1.btnlClick(Sender: TObject);

begin

Form1.Hide;
Form2.Show;

end;

Eciiz BBI Terephb 3alrycTuTe MpUIOKEHNE Ha, BBIIOJHEHUE, TO CMOXKETE IIePEeNTH ¢ mep-
BOil (hOpMBI HA BTOPYIO, CO BTOPOII HA TPETHIO, IIE/IKAs 10 COOTBETCTBYIOMNUM KHOITKAM.

[IpemookumM, 9TO MOJIB30BATE/h, OKA3aBIINCH Ha BTOPOIl WU Tperheil hopme, pe-
IIIUJT 3aBEPIIUTH BBIOTHEHNE puoykerus. Curyanust ectecTBeHHas. Eé Hy»KHO 0ObBIT-
paTh B Kojie. YTO NpHUIeT B TOJIOBY MOJIb30BATEIIIO, €CJTH OH OKAaXKEeTCs, CKaXKeM, Ha BTOPO
dopme, 3ax0UeT 3aBEPIIUTH PabOTy, HO HE YBUIUT KHOIKN COOTBETCTBYIOIIETO Ha3HATE-
nug?! OH mombITaeTcd MIEJIKHYTh Ha MUKTOTPAMMKE ¢ KPECTOM B BEPXHEM IIPABOM YIJIY
dopmbl. D10 ero nelicrBue coorBercTByeT coobITHI0O ONnClose BTopoit GopMbI.

OHAaKO, eciu MbI 3aKPOeM OKHO He TJIABHOUM (POPMBI, TO IIPOEKT HE 3aBEPIIUT CBOIO
pabory. 3aBepiieHne paboThl IPOU30IIET, €CU MBI 3aKpOeM OKHO IyiaBHO dpopmbl. [lo-
9TOMY JI7IsT KOPPEKTHOT'O 3aBEPINEHUs IPUJIOXKEHUS TI0 MEIIKY 0JIh30BaTe/IeM Ha TTHK-
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TOrpaMMe ¢ KPECTHKOM, HYKHO BCTABUTb B COOTBETCTBYIOINILYIO 3arOTOBKY IPOIE/LYPbI
Delphi cienyromiyio cTpoky:

Form1.Close

Eciin w3 BrOpoit (hopMbl B BalieM MpoeKTe BUHA TIepBasi, TO COOTBETCTBYIOIIEe COObI-
THe 00pabOTaHO KOPPEKTHO.

2.2.3 KoMmmoHeHTbI

Kommonent Edit — osHOCTpOYHOE 1101 peJaKTUPOBAHUS

[Iporpamma BbIMHC/IEHUST CKOPOCTU O€ra JIOJIKHA MOJYIUTh OT TOJIb30BATEIS UCXO/I-
HbIE JIAHHBIE — JJINHY JUCTAHIIUN U BPEMsI, 38 KOTOPOE CIIOPTCMEH ITPO0OerKasl TUCTAHIIUIO.
B mono6HbIX mporpaMMax JaHHBIE ¢ KJIABHATYPBI, KAK IIPABUIIO, BBOJST B IOJIST PEIaK-
tupoBanugd. [losromy B hopmy Hago god6aBuTh KommonenT Edit — ognocTpounoe mnoste
pelaKTUPOBaHUsI, PaCIIOIOXKeHHOe Ha BKJaJake Standard.

Puc. 2.5: Jlobasienune komonenta uHa Hopmy

g Toro 4ToObI ;106aBUTH B (POPMY KOMIIOHEHT, HEOOXOIUMO B MaJUTPE KOMIIOHEH-
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TOB BBIOPATH 9TOT KOMIIOHEHT, INEJKHYB JIEBOH KHOIIKOM MBIIIM Ha €r0 MUKTOI'DaMMe,
Jlajiee yCTaHOBUTH KyPCOP B Ty TOUYKY (DOPMBI, B KOTOPOIl JIOJI2KEH ObITH JIEBBI BEPXHUIT
yIoJl KOMIIOHEHTA, U €eII¢ pa3 IMIEJKHYTh JIeBO KHONKON Mblu. B pesysbrare B hopme
MOSIBJISIETCSI KOMIIOHEHT CTAHIAPTHOIO Pa3Mepa.

Pazmep koMmIioHeHTa MOYKHO 3a/IaTh B IIpoliecce ero gobassenus K dpopme. st sroro
HAJI0 [I0C/Ie BRIOOPA KOMIIOHEHTA U3 MAJIUTPhI IOMECTUTH KYPCOP MBIIIN B TY TOUKY (hOop-
MBI, TJI€ JIOJIZKEH HAXOIUTHCs JIeBBII BEPXHUN yTOJl KOMIIOHEHTA, HAYKATH JIEBYIO KHOIKY
MBIIITH ¥, V/Iep:KUBasi €€ HaXKaToil, IepeMeCTUTb KyPCOp B TOUKY, TJIe JIOJI?KEH HAXOINThCS
[PaBblii HIZKHUI YIOJI KOMIIOHEHTa, 3aTeM OTIYCTHTh KHOIKY MbIi (pucyHOK 2.5). B
dopme MoABUTCH KOMIIOHEHT HYKHOTO pa3Mepa.

Kazxmomy komrionenty Delphi npucBanBaeT umsi, KOTOpoe COCTOUT U3 HA3BAHUSA KOM-
MIOHEHTa U €ro MopsIKOBoro HoMepa. Hampumep, eciim Kk hopme 1006aBUTH JIBa KOMIIOHEH-
ta Edit, To ux nmena oynyr Editl u Edit2. IIporpammuct myTém n3MeHeHus 3HAUECHUS
croiictea Name MOXKeT U3MEHUTH UMs KOMIIOHEHTa. B MpocThIX mporpammax HMeHa
KOMIIOHEHTOB, KaK IPABUJIO, He U3MeHSIOT. CBOCTBa BBIJIEICHHOIO KOMIIOHEHTA OTOO-
paxatorcs B okae Object Inspector. Urobnr yBueTh CBOiiCTBa JPYyTroro KOMIIOHEHTA,
HAJI0 TMIEJIKHYTh JIeBOW KHOIKOH MBI HA M300paKeHUU HYKHOTO KOMITOHeHTa. MOoKHO
TakKe BbIOpaTh Mg KomioHeHTa B okHe Object TreeView miam m3 HaxodIerocs B
BepxHeit yactu okHa Object Inspector packpriBaromierocs ciumncka 00beKTOB.

CaoiicTBa kommonenTa Edit (mose BBoja-peiakTHpoBanus ):

Name — nMa KOMIIOHEHTA. I/ICHOJIBSyeTCH B IIporpaMMme IJjid JOCTYIIa K KOMIIOHEHTY U
ero CBOﬁCTBaM, B 9aCTHOCTH — JJId JOCTYIla K TEKCTY, BBEJICHHOMY B IIOJIE pEIaK-
TUPpOBaHNA.

Text — Texcr, HAXOAAIHUIICS B TI0JI€ BBOJIa W PETAKTUPOBAHUSI.
Left — paccrostaue ot j1eBoit rpaHUIBl KOMIIOHEHTA JI0 JIEBOW I'PAHUIIBI (DOPMBI.

Top — paccrosinue OT BepxHEll TPAHUILI KOMIIOHEHTA JI0 BEPXHEH IpaHuIlbl (hOPMBI.
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Height — BbicoTa moJis.
Width — mwmpuna moss.
Font — mpudr, ucnoms3yemblit 1715 0TOOpaKeHUsT BBOJIUMOIO TEKCTA.

ParentFont — npusnak nacjeoBaHug KOMIIOHEHTOM XapaKTEePUCTUK IMIPUPTa (POPMHBI,
Ha KOTOPO# HaXoMTcsd KOMIIOHEHT. Ecyin 3Hadenune cBoiicTBa pasHo True, To npu us-
MeHeHUn cBoiicTBa Font bopMbl aBTOMaTHUIeCKN MeHsieTCA 3HadYeHne cBoiicTBa Font
KOMITOHEHTA.

Delphi nozBosisier uameHnTh pazMep U MOJIOKEHNE KOMIIOHEHTA TTPU TTOMOIIU MBbIIIIH.

[1st Toro, YTOOBI N3MEHUTH MOJIO?KEHNE KOMIIOHEHTA, HEOOXO/IUMO YCTAaHOBUTD KYPCOP
MBIITH Ha €ro m300parkeHue, HaXKaTh JIeBYI0 KHOIIKY MbIIIN U, Y/IEp:KuBas €€ HayKaTol,
[IEPEMECTUTh KOHTYP KOMIIOHEHTa B HYZXKHYIO TOUYKY (POPMBI, 3aT€M OTIYCTUTH KHOIIKY
MBITTH. Bo BpeMst repeMertieHrst KOMIIOHEHTa OTOOParKalTCs TEKYIIHe 3HATEHNsT KOOP TH-
HAT JIEBOI'O BEPXHEro yriia KoMIoHeHTa (3Hadenus cpoiicts Left u Top).

st Toro, 9T0OBI N3MEHUTH pa3Mep KOMIIOHEHTA, HEOOXOIUMO er0 BBIJIE/NTh, YCTAHO-
BUTH yKa3aTe/b MBI HA OJUH U3 MapKepoOB, MOMEYAIONINX I'PAHUILy KOMIIOHEHTa, Ha-
JKaTh JIEBYIO KHOIKY MBI U, YIAEeP:KUBas €€ HayKaToll, N3MEHUTD MTOJIOYKEHIe TPAHUIIBI
KOMITOHEHTA. 3aTeM OTIIYCTUTH KHOIKY MbIIHU. Bo BpeMs n3MeHeHus pasMepa KOMIIOHEH-
Ta oTobpazKkaiorcs Tekynme 3Hadenns cBoitctB Height u Width.

CBoiicTBa KOMIIOHEHTA TaK K€, KaK 1 CBOMCTBA (DOPMbI, MOXKHO U3MEHUTH IIPU TIOMOIITI
Object Inspector. [l Toro 4Todb! cBoicTBa TPEOyeMOTro KOMIIOHEHTa OBLITN BbIBEIEHbI
B oke Object Inspector, HyKHO BbIIETUTH STOT KOMIOHEHT (IIEJKHYTh MBIIIbIO HA €10
n3o6pazkennn). MOKHO TakyKe BBIOPATh KOMIIOHEHT M3 HAXOJSINEroCs B BEPXHEH JacTu
okaa Object Inspector packpbiBaroIierocs CIuCKa OOBEKTOB MM U3 CIUCKA B OKHE
Object TreeView (pucyHok 2.6).

B npumepe na pucynke 2.4 kommnonent Editl mpennaszmaden it BBOJA JIJIMHBI U~
crannuu, Edit2 — ma BBosta Bpemenu. M3mennm 3nadennst CBOMICTB 9TUX KOMIIOHEHTOB:
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Object TreeYiew [® {ob

Object Inspector

& Edit2 f -
. |Edit1 E
] Forrl W
Py S am
i OEMConvert  |False
el ParentBiDiMaod| True
ParentColor | False
ParentCH3D | True
ParentFont | True

Popupteru

ReadOnly
ShowHint
TabOrder
TabStop
Tag

ParentShowHir True
PassmordChar [ #0

..1

|Falze
|Falze

True
\a

[ Teut
Al shawin

Edit2 v

Puc. 2.6: Boibop kommonenTa /ijist MI3MEHEHUs €r0 CBOUCTB
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CBoiicTBO KomMmnoneHT
Edit1 Edit2
Text IrycTast CTPOKa IycTast CTPOKa
Top 56 88
Left 128 128
Height 21 21
Width 121 121

Haszag |

Komnonent Label — mmosie cratTuaHOro Tekcra

[TomuMmo 10JI€H peIaKTUPOBAHUS B OKHE IIPOIPAMMBI JOJIXKHA HAXOAUTHCA KpaTKasl
nHbOpMAaIs O IporpaMMe U Ha3HadeHUH 1ojeil BBoja. JIist BbIBoja TekcTa B (hOpMY
UCIIOJIB3YIOT T10JIsl BBIBOJIA TeKcTa. 1losie BbIBOJA TeKcTa (I10JIe CTATHIECKOrO TEKCTa) —
sro KomnoHenT Label. 3nadok xkommonenta Label maxomurces na Briagke Standard.
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Jobasnsiercss komrioneHT Label B hopmy TouHO Tak 2Ke, KaK U 110J1€ PEJIAKTUPOBAHUSI.

B dopmy paszpabaTbiBaeMoro npuioKeHus HaJI0 J100aBUTh YeThipe KoMmioneHTa Label.
[TepBoe moJie mpeaHAa3HAYEHO IS BBIBOJAA HH(MOPMAIIMOHHOIO COOOIIEHHS, BTOPOE U TPe-
The — I BbIBOJa MHMpOpPMAaIUd O HA3HAYEHUU II0JIeil BBOJA, UeTBEPTOE IIOJE€ — JIJId
BBIBO/Ia, pe3yJsibTaTa pacdera (cKopoctn) (pucyHOK 2.4).

CaoiicTBa KommonenTa Label (mose BbiBoga Tekcra):

Name — UM KOMIIOHEHTaA. I/ICHOJ'IbByeTCH B HporpaMMe JJIA ,ZLOCTyHa K KOMHOHeHTy nu
ero cBoOliCTBaM.

Caption — orobpakaeMblif TEKCT.
Font — mpudT, ucnob3yembrii 11 oToOpazkKeHusi TEKCTa.

ParentFont — npusnak nacjegoBaHusg KOMIIOHEHTOM XapaKTEPUCTHUK IMIPUdTa (GOPMBI,
Ha, KOTOPOI HAXOJUTCA KOMIIOHEHT. FKcn 3nadenue cBoiicTBa paBno True, TeKCT BbI-
BOJIUTCs TIPUGTOM, YCTAHOBJIEHHBIM JII (DOPMBI.

AutoSize — npusHak TOro, YTO pasMep I0JIsI OIPEIEIACTCA €r0 COMEPIKIMBIM.

Left — paccrosuue ot jieBoit rpaHUIbI TI0JIsT BHIBOJIA JI0 JIEBOW T'PAHUIIBI (DOPMBI.
Top — paccrosinre OT BepXHE# IPAHUIIBI T0JIsI BBIBOJA JI0 BEPXHENH TpaHUIIBI (DOPMBI.
Height — BbIicoTa mo/ist BeIBO/IA.

Width — mmpuna mosist BeIBoIA.

WordWrap — npuszHak Toro, 4To CjIoBa, KOTOPbIE HE IMOMEIIAI0TCS B TEKYIIel CTPOKe,
aBTOMATHYECKN IEPEHOCATCS Ha CJIEIYIONLYyI0 CTPOKY.

Suauenue croiicTea Caption BBOJMTCS Kak oJ/iHa CTpoka. Pacriosioykenne TekcTa BHYT-

DU TIOJIsI BBIBO/IA OIIPE/IE/ISICTCS PA3MEPOM I10J1s1, 3HadeHueM coiicts Autosize 1 Word Wrap,

a TaK2KE 3aBHCUT OT XapPaKTEPUCTUK UCIIOJIB3YEeMOI'O IJId BBIBOJa TEKCTa mpchTa.
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Chenyer obparuTh BHHMaHue Ha cBoiicTBa Autosize u Wordwrap. DT1u cBoiicTBa
HYKHO HCIIOJIb30BATh, €CJIU T0JIe BBIBOJIA JIOJIZKHO COJIEPYKATH HECKOJIHKO CTPOK TEKCTA.
[Tocne nobasienusi k dpopme kommonenta Label 3nauenue cpoiicrBa Autosize pasmno
True, 1. e. pa3mep 10JIsd OIPEIE/IACTCI ABTOMATUYIECKH B IIPOIECCE M3MEHEHUsT 3HATCHU S
croiictBa Caption. Ecin HykHO, 9TOOBI HAXOIAIHUICA B 10JI€ BBIBOJA TEKCT 3aHUMAJT
HECKOJIBKO CTPOK, TO HaJI0 cpaly Iociie gobapieHns K popme KomioneHTa Label npucso-
uTh cBoiictBy Autosize snadenne False, coitctBy WordWrap — snadenne True. 3a-
TeM u3MenenneM 3nadennii ceoiicte Width u Height ny:xno 3ajats Tpedbyemblii pazmep
moJisg. 'ToJIbKO Tocse 3TOro MOKHO BBeCTH B cBoiicTBO Caption TeKCT, KOTOPBIH JIOJIZKEeH
OBITH BBIBEJIEH B 10J1e. B 3TOM citydae TeKcT He Oy/ieT «pacTsaruBarb» KommoHeHT Label,
a OyJieT MepeHOCUTHCS HA HECKOJIBKO CTPOK.

B nmpumepe na pucynke 2.4 m3MeHnM 3HaYEHUS CBOMCTB KommnoneHToB Label:
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KomMmnoneHT CBoiicTBO 3HaueHUe
Labell AutoSize False
Wordwrap True
Caption IIpoepamma 6vivucium CKOPOCML, € KOMO-
POt cnopmemer npobexcan QUCTMaHUUIO
Top 8
Left 8
Height 33
Width 209
Label2 Top 56
Left 8
Caption Jlucmanyus (mempos)
Label3 Top 88
Left 8
Caption Bpems (munymuol, cexynoo)
Label4 AutoSize False
Wordwrap True
Top 120
Left 8
Height 41
Width 273
Kommnonent Button — komangHasi KHOIIKa

[Tocnennee, uTo HAJIO clelaTh Ha dTale co3AaHud GopMbl — J106aBUTH B (hOPMY JIBE

KOMaH/JHbI€ KHOIIKHM: «Burancantoy n «SaBepLHI/ITB». Hasnagenne 3Tix KHOIIOK O4YeBUIHO.

Komannnas kuonka, kommonenT Button, nobasisiercs B hopMy TOUHO Tak ke, Kak
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U Ipyrue KOMIIOHEHTHI. 3Ha10K KoMmioHeHTa Button naxomnres na Braaake Standard.
CsoiicTBa KomronenTa Button:

Name — nvmga komnonenTa. Vcmonb3yercss B mporpaMMe i JOCTyHa K KOMIIOHEHTY U
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€r'0 CBOMCTBaM.
Caption — TekcT Ha KHOIKe.

Enabled — IpU3HaK AOCTYIIHOCTHU KHOIIKH. Knonka JAOCTYIIHa, €CJIM 3HaYCHUE CBOICTBAa
PaBHO True, 1 HEJIOCTYIIHa, €CJIN 3HaYCHUEe CBOICTBAa PaBHO False.

Left — paccrosuue ot jieBoit rpaHUIlbl KHOIKU JI0 JIEBOI IPAHUIIBI (POPMBI.
Top — paccrosgHue OT BepXHEN I'PAHUIIBI KHOIKHU 0 BEPXHEN I'PAHUIIBI (DOPMBI.
Height — BbicoTa KHOUKN.

Width — mmpuna KHONIKH.

- Mporparma BRMUCAMT CKOPOCTE, C KOTOROMH CRIOETCMEH
© MpOGeskan QHCTSHLHI,

Butkorz: TBUtton
Origing 224, 160; Size: 81 x 25
Tab Stop: True; Order; 3

Puc. 2.7: [lobasnenne KHOMOK Ha HOPMY

[Mocsie mobasierusi K hopMme JBYX KOMaHJHBIX KHOMOK (PUCYHOK 2.7) HYZKHO yCTaHO-
BATH 3HAYCHUA UX CBONHCTB:
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CsoiicTBO KommnoneHnT =
Buttonl Button?2
Caption Beraucianrs 3aBepIuTh D
Top 176 176
Left 16 112
Height 25 25
Width 75 75
YipaBiieHne 0TOOpakeHneM HECKOJbKUX BU3YyaJIbHbIX KOMIIOHEHTOB Kagedpa
Paccmorpum, kakme mHCTpYMEeHTHI npejiiaraet Delphi g ynpaiieHus KOMIIOHEH- M%“L%Z%ggu
TaMu Ha (opMe, UX B3aUMHBIM PACIIOJIOXKEHHEM W ITOBEJICHHEM Kypcopa IPU HayKaTUU U UR@OpMAMUKU
KJiaBuim Tab. Havano |
E Form1 | I . 3 Form"‘ l |E® CogeprxaHue |
i - lMpakTukym |
BUWJ”‘[ R Buﬂﬂﬂ‘l S
E.f.ffff:ffffif:f_ff_ff_ ':fffﬁ:_ff_ff_ff_ « | » |
5::'::'Butmn21' e Bulton2} ;11 i

JL1g TOTrO, YTOOBI BLITIOJTHATE OJITHOBPEMEHHBIE JAEHCTBUS C IPYIIIO KOMIIOHEHTOB, CHA~

: Button4.[

Crpannya 94 ns 290 |

Haszag |
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YaJia HeoOXOMMO UX BbLIEJUTH (PUCYHOK 2.8). Mo2KHO mpocTo 06BeCTH MBIIIKON 00J1aCTh
Ha ¢dopme, B KOTOPOil cojeprKaTcs BbhIOpaHHbIe KOMITOHEHTRI. Vn, yaep:xuBas «Shifts,
MIETKHYTH MBIIIKON KazK Il TO/JIeXKAIUN BBIICICHNI0O KOMIIOHEHT. [[OBTOpHBIN IIe/ 190K
MBIIITKOM TI0 BBIJIEJIEHHOMY KOMITOHEHTY (Tipu Hazkarom «Shifty) cHuMaer ¢ Hero Bbijee-
HUE.

BroiaenenubiMu KOMIIOHEHTAME MOXKHO YIIPABJISATEH KaK €JIMHBIM IeJIbIM — MEePEIBUTaTh
110 (popMe, BBIPABHUBATH 110 BEPTUKAJIN WX TOPU3OHTAJIN, ITPUCBOUTH 3HAUECHUE OJIMTHAKO-
BBIM CBOWCTBaM, CKOIMPOBATH (JIJIs yCTAHOBKHY, HAIIPUMED, Ha IPYTYI0 GOPMY ), YIAJIUTh.

Tenepb mMEMKHUTE MPaBON KHOIKOM IO OJTHOMY M3 KOMIIOHEHTOB, M U3 «BCILIBIBAIOIIIC-
ro» menio Boibepure Position -> Align... (pucynok 2.9). ITosiButcst quaioroBoe oKHO,
HO3BOJISIONIEE HACTPOUTD IOJIOZKEHUE KOMIIOHEHTOB B IPYIIIE 110 TOPU30HTAIN W BEPTHU-
kasm (pucyHox 2.10).

7 Form1 [= B[

- ey
R
................. Buttan? |-

Position | Align to Grid
Flip Children s Align...

Tab Crder... ;
Creation Crder ...

Add to Repository...
View as Text

Text DFM 0)
a)

Puc. 2.9: KonTekcTHOE MEHIO JjIs1 TPYIIBI BU3YaIbHBIX KOMIIOHEHTOB
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Hampuwmep, /1 BhIpaBHUBaHUA YeThIPEX KHOIIOK 110 JIEBOMY KPAlO W BBIDABHUBAHMUS
PACCTOSHUS MeK/ly HIUMU [0 BEPTUKAJN BbIJI€/IsieM KOMIOHEHTHI U B TIOSBUBIIIEMCS JTHa-
soroBoM okHe BeiOupaem: Horizontal: Left sides u Vertikal: Space equally.

Alignment

[~ Horizantal Wertical
" Mo change " Mo change
Left sides Tops
Centers Centers

v e
{ k.
" Bight sides " Bottoms
g i
™ .

Space equally

Center in window Center in window

ok | Cancel Help

Puc. 2.10: I[I/I&JIOFOBOG OKHO /IJIsl BbIpaBHUBaHU I'PYIIIIBI KOMIIOHEHTOB

[Iyukr Center pacmojiaraeT KOMIIOHEHTBI TaK, 9TO WX IMEHTPHI HAXOMAATCA Ha OJHOIM
JIMHUH 110 TOPU30HTAIN WU BepTHKau, a myHkT Center in window mepeMeriaer KOMIIO-
HEHTHI B IIEHTP OKHA, TaK:Ke 110 TOPU30HTAJIN WA BEPTUKAJIH.

B sTom ke konrekcTHOM MeHIO (2.9, a) komanga Tab Order... BbI3bIBAET TOSIBJICHUE
JIMAJIOTOBOI'O OKHA, YIPABJIAIONIEr0 TepeMeIeHneM Kypcopa I0 djieMeHTaM nHTepdeii-
ca npu Haxkatuu Kjapumu Tab. B MoMeHT mosiBiaenus (popMbl Ha SKpaHe Kypcop Oyiaer
HaXOUThCA Ha KOMIIOHEHTE, PACIIOJIAraloeMcsd B IIepBOil CTPOKE JUAJIOrOBOTO OKHA. U
Jlasiee OyJIeT mepeMeniaTbcsi BHU3 M0 CIUCKY. Ha JmajoroBoM OKHe JiBe CHHUE CTPEeIOY-
K «BBEPX» U «BHU3» YIPABJMIOT MOJIOXKEHUEM BbIJICJICHHOIO KOMIIOHEHTa. BoiiaessiiTe
HY>KHBI KOMIIOHEHT, CTPEJIKaMH IlepeMelaiite Ha HY»KHYIO CTPOYKY B CIHCKE, U TaK
JaJiee.

[Ipu BeiGOpe mynkTa MeHto Control mosiBiisieTcst MOAMEHIO, COCTOSIEe U3 JABYX ITYHK-
TOB:

e Bring to Front
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e Send to Back

DTO MeTO/bI KOMIIOHEHTA, JOCTYIHbIe TakxKe mporpammuo: Buttonl.SendToBack
repeMenaeT KHOIKY Ha «3aJHuil mian», a Buttonl.BringToFront — na «mepemnnii
mwiafy». To ecTb, ecim OJIMH KOMIIOHEHT PacIoiaraeTcs HaJl IPYTUM, STU METObI MEHSIIOT
UX MECTaMHU.

2.2.4 CobObITHE U TIpOIelypa 00paboTKM COOBITUS

O061beKT ompejiensiercsi KakK COBOKYITHOCTb C60UCMSE, Memodos n cobvimui, Ha KO-
TOpBbIE OH MOXKET pearupoBaTh. BHellHee ypaB/ieHne 00bEKTOM OCYIIECTBIISETCS Uepes
0O6paboOTUYMKM COOBITHUIA.

Cpetoit B3anMo/IeiicTBISI 00BEKTOB (KaK Obl CUIIOBBIM IIOJIEM, B KOTOPOM CYIIECTBYIOT
0O'BEKTHI) SIBJISTIOTCST COODIIEHMsI, TEHEPUPYEMbIE B Pe3yJIbTaTe pasandHbix codbituii. Co-
OBITHS HACTYIAIOT BCJIEJICTBUE JACHCTBUN TIOJIB30BATES — NEPEMEWEHUA KYPCOPG MU,
HAANCAMUA KHONOK MUY UM KAGBUW KAGBUAMYPYL, B PE3YIbTATE PADOTHI caMUX 00b-
ekTOB. JIj1s1 KaxK10ro 00beKTa OIPEeIeSIEHO MHOXKECTBO COOBITHI, HA KOTOPBIE OH MOXKET
pearnpoBaTh.

Cob6biTne (FEvent) — 910 TO, 9TO IIPOUCXOIUT BO BpeMsi paboTel iporpammbl. B Delphi
KazKJIOMy COOBITUIO TIPUCBOCHO uMmA. Hampumep, meardoK KHOIKOM MBIIIH — 9TO COOBITHE
OnClick, apoitaoii mea90K MbIbo — coobiTre OnDblClick. Baxk#abiM siBiIsieTcs TakKe,
KaKOil KOMIIOHEHT OO/ COObITHE (HAIIPUMED, MEJIKHYTh MBIIIBIO MOXKHO 110 (opMme,
[0 KHOIIKe, 110 Tepekodarenio). [Ipu HacTymieHnn COGBITUS 3aIlyCKAeTCsl IPOIEIy Pa
00paboOTKM COOBITHS, B KOTOPOI TIOMEIAIOTCST BCe aJITOPUTMbI. JTH aJITOPUTMBI OY/IyT
BBITIOJIHATHCS, €CJIA HACTYIIAT COOTBETCTBYIONIEE COOBITHE JIsI KOHKPETHOTO KOMIIOHEHTA.

Taxum obpazom, cTpyKTypa mporpaMmbl g Windows mpejcraBisger coboit nabop
MIOJITPOTPAMM, KazKjias U3 KOTOPBIX OTBETCTBEHHA 338 00PAbOTKY KOHKPETHOI'O COOBITHS
1 BBI3BIBAETCS TOJBKO IIPU €I0 BOSHUKHOBEHNM.

B KOHKpeTHBIX 3K3eMILIsIpax 00beKTa MOTYT ObITh OIpeeseHbl 00PADOTINKNA KAKIX-
TO U3 9TUX COOBITHIl, KOTOPBIE U OIPEIEISIOT PEAKIIUIO JAHHOIO 9K3EMILISIPa O0bEKTA.
K nammcanmio 3Tux 06pabOTYMKOB, YACTO BeCbMa IPOCTBIX, U CBOJMTCS OCHOBHOE ITPO-
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rpaMMUPOBaHUe IPHU pa3paboTKe rpadudeckoro nnrepdeiica moab30BaTEs ¢ MOMOIIBIO
Delphi.

Object Inspector

‘@i

2items selected
Properties Events]
Action A
{ onCick [
OnContextPopi
OnDragDrop
OnDragOwer

OnEndDock

OnEndDrag

OnEnter

OnE =it

OnkepDiown

OnkeyPress

Onkeyllp

Onbdouseliovr

Onkdousekove

Ontdouszellp v

All shown

Puc. 2.11: Boibop cobeitust B okue Object Inspector

s cozmanns o6paboTynKa COOBITUSI HEOOXOINMO BBIIOJIHUTH CJIELYIONINAe JIeii-
CTBUA:

1. BBIOpATh KOMIIOHEHT, JIJIsi KOTOPOIO CO3JaéTCsi Mpolielypa 00paboTku coObITus (B
okre Object Inspector win HermocpecTBEHHBIM IIETIYKOM HA KOMIIOHEHTe Ha (hop-
Me);

2. nepeiitn Ha BRIaAKy Events (Cobbitus) okaa Object Inspector (pucynok 2.11);
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3. ¢JesaTh JIBOWHOM IMMEJTY0K MBIIIBIO B IT0JI€ UMEHHU IIPOIE/ypPhl 00PabOTKNA COOTBET-
CTBYIOIIETO COOBITHS,;

4. oTKpoeTcst OKHO pefakTopa Koja (pucyHoK 2.12), B KoTOpoe OymeT mobaBieH mab-
JIOH TIPOTIeTy phl 00paboTKm cobbiTus, a B okHe Object Inspector psiiom ¢ nmenem
COOBITHS MOABUTCA UM (DYHKIIUU €ro 00pabOTKH.

B vruni.pas g@@

At 1
+-% TFoml
£ D ‘“Vanables/Constants procedure TForml.ButtonlClick (Sender: A

+ [ Uses

end;

end.

~
< >
a3 1 hodified Insert [*[*

Puc. 2.12: Okno pemakTopa Koma ¢ mabioHOM 00paboOTINKa COOBITHS

J11s1 co3manms OaHOro 0o6paboTunKa coOObITUSA /i HECKOJbKNX KOMIIOHEHTOB
HEOOXOIMMO:

1. BoIOpaTh HA (hopMe cpa3y HECKOJIbBKO 0OBHEKTOB;

2. na Briasike Events B acnekTope OOBbEKTOB (Cpe/in CBOWCTB M COOBITHI OCTa-
HYTCs TOJIBKO T€, KOTOPBIE €CTh y BCEX BBIOPAHHBIX OOBEKTOB) BhIGUpaeM 06paboT-
gk cobbitus (Hanpumep, OnClick) u nemaem Ha HEM JTBONHHOI MIETIOK;
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3. B OTKPBIBIIEMCA PEIAKTOPE KOJa CO3JAETCA TOJIBKO OJIMH 0OPAbOTINK, XOTS OH IIPHU-
CBaMBaETCs BCEM BBIOPAHHBIM KOMIIOHEHTAM;

4. JJId TTOJIydIeHUud JOCTYIIa K KazK/IOMY N3 KOMIIOHEHTOB HCIIOJIb3YEM CHUHTaAKCHUC:
procedure TForm1.ButtonlClick(Sender: TObject);
begin
ShowMessage(’Haxxara * + (Sender as TButton).Name)
end;
CoszmaBaembie 00pabOTIMKH COOLITUN MMEIOT 3arOJIOBKM, COCTOSINNE U3 CJIyKeOHO-

ro cioBa procedure, nmeHn oOpabOTINKa COOBITUSI M IIEPETHsI ITapaMeTPOB B CKOOKaX.
Hampuwmep:
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procedure TForm1l.FormKeyDown(Sender: TObject; var Key: Word; Shift: TShiftState);

procedure TForml.Button3Click(Sender: TObject);

Nwmsa obpaboTumka cCOOBITHSI COCTOUT U3 JIBYX YACTell:

e [lepBas yacTb nuMeHn ujaeHTUGUITIPYET POPMY, COIEPIKAIILYIO OOBEKT, JIJIsi KOTOPOT'O
co3maéres mporeaypa obpaborku cobbrtus (TForml.).

e Bropas uacts umenu uiaentuduimpyer cam oobekt (Form) u coberrue (KeyDown).

[Ipu BOBHUKHOBEHUU COOBITHS OIEPAIMOHHAS CUCTEMA ITEPEIAET HE TOJIHKO YBEIOMIIe-
HUE O HEM, HO U HEKOTOPYIO CBA3aHHYIO ¢ HUM HH(MOPMAIINIO B Ka9eCTBE ITapaMeTpPOB.

JItobb1e CO6I)ITI/IH, CB4d3aHHBbIE C O6"beKTOM, [nepeJaloT B Ka4eCTBE ITapaMeTpas:

e Sender — cchlIKa HA 00BEKT, J/IsT KOTOPOT'O BBIMTOTHSIETCST COOBITHE.

JI1oObie cOOBITHS, CBsI3aHHBIE C KJIABUATYPOI, MOTYT II€PEJaBaTh B KA9eCTBE I1a-
paMeTpoB:
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o Key — comepxur kox ASCII naxkaroil KiraBumin.

e Shift — ykasbiBaer, O6b1in jtn HaxkaTel Kiaapumm Alt, Shift, Ctrl.

bl MOTYT II BaTh B KadeCcTBe ITapaMeT-
JI1oOble COOBITUS, CBSI3AHHBIE C MBINIBIO, MO epejlaBa adgecTBe Iapame
POB:

e MousePos — koopmHaThl Kypcopa B MOMEHT Iesuka. Koopmaara 1mo X JIoCTyIHa
kak MousePos.X, a o Y - kak MousePos.Y.

e Button — naxaras kuonka (mbLeft - neBasi kuonka, mbRight - npasas, mbMiddle
- CpejHsis).

e X, Y — KoOpAMHATHI Kypcopa BO BpeMsl HaxKaTus (OTHOCUTEILHO JIEBOIO BEPXHETO
yIJla caMoOro KOMIIOHEHTa, a He (hOpMbt!).

OcnoBuble cobbiTust KommonenTos Delphi:

OnClick (Sender) — nacrymnaer npu mea9Ke KHOIKOJ MBIIIN Ha KOMIIOHEHTE.

OnDDblClick (Sender) — Hacrynaer npu JBOIHOM IIEJYKe KHOIKON MBIIIN Ha KOMIIOHEH-
Te.

OnMouseDown (Sender; Button; Shift; X, Y) — Hacrynaer npu HaxKaTui KHOIIKH Mbl-
i (KHOIKA JIBUTAETCS «BHU3Y ).

OnMouseUp (Sender; Button; Shift; X, Y) — macrymnaer npu oTiryCKaHUi KHOIKH MBIIITH
(KHOITIKA JIBUTAETCS «BBEPX» ).

OnMouseMove (Sender; Shift; X, Y) — Hacrymaer npu mnepemMerineHin MbIIIN HaJ| KOM-
[TOHEHTOM.

OnKeyPress (Sender; Key) — mactynaer npu HaKaTH# KJIABHUIINA KIABHATYDHIL.
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OnKeyDown (Sender; Key) — nactynaer npu HaXkaTuu KJIaBUIIN KJIABUATYDbI (KJIaBU-
mra gapuraercs «Ban3» ). Cobprrust OnKeyDown n OnKeyPress — aro yepemyrormmecst,
MOBTOPSIIOIINECST COOBITHS, KOTOPBIE IIPOUCXOJISAT JI0 TeX TOP, MOKa He OY/IeT OTITy-
IIeHa yJiepxKuBaeMas Kiasuiia (B 37or MoMmeHT npoucxoaut cobbirue OnKeyUp).

OnKeyUp (Sender; Key; Shift) — mHacTymaer npu oTmycKaHIN HAYKATON KJIABHIIN KJIa-
BUATYDPHI (KJIABUIIIA JIBUTAETCS «BBEPX» ).

OnCreate (Sender) — mactynaer npu cosganuu oobekTa (hbOPMbI, 3JIeMEHTa yIpaBe-
uust ). [Iporerypa 06paboTku 9T0ro coObITHS OOBIYHO UCIIOJIB3YETCs JJisi HHUIAIN-
3allUU [IEPEMEHHBIX, BBIIIOJTHEHNS IOJI'OTOBUTEIBHBIX JICHCTBUIL.

OnPaint (Sender) — macTynaer npu MosiBJIEHUN OKHA Ha SKpaHe B HadaJje paboThl PO~
IPpaMMBbI, TTOCJIE TTOABJIEHUs YacTH OKHa, KOTOpas, HAllpuMep, ObLIa 3aKPbITa JIPYTUM
OKHOM, M B JIPYTHX CJIydasxX MPOPUCOBKH COOTBETCTBYIOIIETO KOMIIOHEHTA.

OnEnter (Sender) — HacTynaer npu mojiy9eHHd KOMIOHEHTOM ylipaBJieHust (okyca.

OnExit (Sender) — HacTymaer npu orepe KOMIIOHEHTOM yTpaBjieHus (poKyca.

Peaxiueit Ha cobbITHE HOIKHO OBITH Kakoe-1n0o aeiicreue. B Delphi peakiust Ha coObI-
THE peajin3yeTcs Kak Ipolie/ypa 0opadoTku codbiTus. Takum o6pa3oM, Jjist TOTO YTOOBI
IporpaMMa BBITIOJTHSLIa HEKOTOPYIO PabOTy B OTBET Ha JAEfCTBUS IMOJIB30BATEIs, TIPO-
TPAMMUCT JIOJI?KEH HAIMCATh POIEIYyPY 00pabOTKM COOTBETCTBYIOIEro cobbitus. Cire-
JIyeT oOpaTUTh BHUMAHUE HA TO, YTO 3HAYUTEHHYIO YACTh 0OPA0OTKU COOBITHI OepeT Ha
cebst KoMoHeHT. [TosToMy MporpaMMECT JIOJIZKEH pa3padaTbiBaTh IIPOIEILypy 00padoTKu
COOBITHSA TOJIBKO B TOM CJIyYae, €CJIU peakiinsl Ha COObITHE OTJIMYAeTCs OT CTaHJIapTHO
Wi He olpejeseHa. Hampumep, ecind 10 yCJIOBHUIO 3a/a4di OI'DAHWMYEHUil Ha CUMBOJIBI,
BBOJMBIE B miojie Edit, Het, To nponeaypy obpaborku cobbitusi OnKeyPress nucars e
HAJI0, T. K. BO BpeMsi paboThl IIpOrpaMMbl OyJIeT UCIIOJIb30BAaHA CTaHJIAPTHAs (CKPBITAsT
OT TIPOrPAMMUCTA) TPOIIEIYypa 00PabOTKU ITOIO COOBITHS.
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IIponeaypa oopaborkm cobbiTusi OnClick Ha kHONIKE « BbramcuTb» J1is 1pu-
Mepa 2.4:
procedure TForm1.ButtonlClick(Sender: TObject);
var
dist : integer; // mucrannus, MeTpoB
t: real; // Bpemsi Kak JIpOOHOE YHCIIO
min : integer; // Bpemsi, MUHYTHI
sek : integer; // Bpemsi, CeKyH/IbI
v: real; // ckopocrb
begin
dist := StrToint(Edit1l.Text); // noayuenue ucxodnur dannux us noset 6600a
t := StrToFloat(Edit2.Text);
// mpedsapumenvrivie npeobpasosaHuA
min := Trunc(t); // xkoa-60 munym — 3mo yeaas wacmv wucaa t
sek := Trunc(t*100) mod 100; // xos-60 cexynd — amo dpobHas wacms wucaa t
v := (dist/1000) / ((min*60 + sek)/3600);
// 6w1600 pesyavmama
label4.Caption := ’Hucranmusa: '+ Editl.Text + > m" + #13 + 'Bpems: ’
+ IntToStr(min) + ’ mum ’ + IntToStr(sek) + ' cex ' + #13 +'Cropoctb: = +
FloatToStrF(v) + ’ km/qac’;
end;

Oyuknusa ButtonlClick BoimostHgeT pacuéT CKOPOCTU U BBIBOJIUT PE3Y/IbTaT Pacuéra
B nosie Label4. Vcxonnbie tanHble BBOAsITCA U3 moseii pegaktupopanus Editl u Edit2
nyTém obparienus K cBoiictBy Text. CpoiictBo Text cojiepKuT cTpOKy CUMBOJIOB, KOTO-
PYIO BO BpeMsi pabOTHI IPOTI'PaAMMBbI BBEJIET TI0JIL30BATE b, I mpaBuIbHONE pabOThI IIPO-
rpaMMBbI CTPOKA JIOJIZKHA COJIEPKATh TOJIBKO udphl. /s mpeobpa3zoBaHust CTPOKU B THC-
J1a B iporpamme uctosib3yiores gpyuknun StrTolnt u StrToFloat. @yukius StrTolnt
IPOBEPsieT CUMBOJIBI CTPOKH, MepelanHoil eif B Kadectse napamerpa (Editl.Text - sto
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copepzkumoe nosist Editl), Ha J0mycTUMOCTh U, €Cjii BCe CUMBOJIBI BEDHbBIE, BO3BPAIIAET
COOTBETCTBYIOIIEE UUCI0. DTO UHUCJIO 3aIMCHIBACTCS B IMEPEMEHHYIO dist. AHATOTUIHBIM
obpazom paboraer byuknusa StrToFloat, koropas Bosspalaer JpobHOE YUCTIO, COOT-
BeTcTBYIoIIee cojepkumomy moisgs Edit2. 1o umciio 3ammcsiBaeTcs B epeMeHHyio t.

[Tocoie Toro, Kak WCXOJIHbIE JIAHHBIE OyJIyT TOMEIIEHBI B IepeMeHnble dist M ¢, BbI-
MIOJTHSAIOTCA TIOJINOTOBUTEIbHBIE JeficTBUS 1 pacdeT. [lepBonadaibHO ¢ UCIIOTb30BaHUEM
dyukmuu Trunc, Koropag «oTOpachbiBaeT» JIPOOHYIO YaCTh YUCJIA, BBIJIE/IAETC Iiesast
9aCTh MEePEeMEHHON ¢ — KOJMYecTBO MUHYT. 3HaueHneM Bbipaxkenus Trunc(t*100) mod
100 aBasieTcss KOIMYECTBO CEKYH/I: CHadasa 4dmucjao t ymHOkaerca Ha 100, mosrydenHoe
3Havenue nepegaércda gpynknun Trunc, KoTopas BO3BpAIaeT IEJIyI0 YacTh Pe3yJibTara
ymuoxkenus t Ha 100. [Tomydyennoe takum obpazom [ucio jeaurcs 1o Moy o wa 100.
Pezynbrar nenenuns mo MOIYIIO — OCTATOK OT JI€JIEHUS.

[Tocste Toro, KaK Bce JJaHHbIe TOTOBBI, BBITIOJIHAETCA PACUYET. Tak KaK CKOPOCTD JOJIKHA
ObITH BbIpaKeHa B KM/4ac, TO 3HAYEHUs JUCTAHIIUN U BPEMEHU, BhIDAsKEHHBIE B MeTPax
U MUHYTaX, TPeoOpa3yoTcd B KUJTIOMETPBI U YaCHI.

Brorauciennoe 3nadenue cKOpocTu BbIBojuTCcA B nosie Labeld nmyTém mpucBamBanus
snadenusd coiicTBy Caption. /I mpeobpa3oBaHus Iuces B CTPOKU UCIIOIB3YIOTCA (PYHK-
muu IntToStr u FloatToStr.

B pesynbrare HaxkaTusg KHOIKH «3aBEPIIUTh» IMIPOrpamMMa JOJIKHA 3aBEePIIUTH pa-
060Ty. YTOOBI 9TO IMPOM3OIILIO, HAJIO 3aKPBITH IVIABHOE OKHO CO3/1aBAEMOI0 ITPUJIOKEHUSI.
Henaercs sto npu momomu Metoaa Close.

ITpoueaypa obpaborku cobbiTusi OnClick nHa kHonike Button2 (3aBepiuuts)
procedure TForm1.Button2Click(Sender: TObject);
begin
Form1.Close; // 3aKpbITh IJIaBHOE OKHO IIPOIPAMMBI
end;

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 104 n3 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




2.2.5 PepakTop Koga

PemakTop Koma BBIIEISET KIIOUYEBbIE CI0BaA si3blKa IIporpaMMupoBanus (procedure,
var, begin, end, if u 1p.) mosyKUpHBIM MPHGTOM, UTO JIETAET TEKCT IPOrPaMMBI GoJIee
BBIPA3UTEIBLHBIM U 00JIErdaeT BOCIPUITHE CTPYKTYPHI IIPOrPAMMEBL.

[ToMuMO KJTFOUEBBIX CJIOB PEJAKTOP KOJa BbIIEIAeT KYPCUBOM KOMMEHTapHUH.

B nporiecce pazpaboTku mporpaMMbl 4aCTO BOZHUKAET HEOOXOIMMOCTD TePEKTIOUeHH S
MeXKJy OKHOM pPeJIaKTOpa Koja U OKHOM (popMbl. CesiaTh 3TO MOXKHO IIPU HOMOIIY KO-
mannoit kaonku Toglle Form /Unit, naxomgmieiicst Ha maHem WHCTPYMEHTOB View
(pucynok 2.13), wan naxkas kiasuiry <F12>. Ha sroil ke maHenm MHCTPYMEHTOB Ha-
xoaaTca KoMaHgable KHONKK View Unit u View Form, ncrosb3yst KOTopble MOXKHO
BBIOpATh HYXKHBIN MOJY/Ib W (DOPMY B CiIydae, €CJIU MPOEKT COCTOUT U3 HECKOJBHKIX
MOTyJIelt U (POPM.

M S | E
Wigw Unik (Chrl4+F12)

Puc. 2.13: Knonku nepek/ioueHnsi MexK 1y pOpMOii U MOILyJIEM

Cucrema noacka3ok

B nporiecce nabopa TekcTa mporpaMMbl PEJIAKTOP KOJIa BHIBOIUT CIIPABOYHYIO NHMOP-
MaIlfIoO O ITapaMeTpax IPOoIeayp U PYHKIHH, 0 CBOHCTBAX U METOIaX O0BEKTOB.

Hanpumep, eciiu B 0OKHe pejiakTopa Kojia Habpars MessageDlg (umst dynkuuu, Ko-
TOpasi BBIBOJIUT HA 9KPAH JIMAJIOrOBOE OKHO COOOINEHNUsI) M OTKPBIBAIOILYI0 CKOOKY, TO Ha
SKpaHe MOABUTCS OKHO IOJICKA3KHU, B KOTOPOM OyJIyT IIePEeIUCICHbI TapaMeTpPbl (OyHKIUN
MessageDlg ¢ ykazanuem ux tuma. O uH U3 mapaMeTpoB BbIJIe/I€H Oy KUPHbIM. Tak
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PEJIAKTOp MOJICKA3bIBAET ITPOIPAMMUCTY, KaKOi ImapaMeTp OH JO0JzKeH BBOAUTH. [locie
Habopa rmapaMerpa U 3alsgToil B OKHe TOJCKA3KU OYJEeT BbIJIEIEH CJIE YOI mapaMeTp.
N Tax 1o Tex mop, moka He OyJyT yKa3aHbl Bce mnapamerpbl. s 00beKToB peslakTop
KOJIa BBIBOJIUT CITMCOK CBONCTB 1 MeTO/I0B. Kak To/ibKO mporpaMmvuct Habeper ums 00b-
exTa (KOMIIOHEHTA) M TOYKY, Cpa3y Ha dKpaHe IOsIBJIAETCsI OKHO IMOJCKA3KU — CIIMCOK
CBOICTB U METOJIOB 3TOro obbekTa. [lepeiiTy K Hy:KHOMY 3JIEMEHTY CIIMCKa MOXKHO IIPHU
ITOMOTITM KJIABUIII ITepEMEIeHs Kypcopa Wik HaOpaB Ha KJIABHATYPE HECKOJIHLKO MEPBBIX
OYKB MMEHH HYKHOTO cBoOficTBa mim meToja. [locie Toro kak OyaeT BbIOpaH HYKHBI
9JIEMEHT CIIMCKa 1 HaxkaTa Kiaasumia <Enter>, BeiOpaHHOe CBONCTBO Man MeToH, OyIyT
BCTaBJIEHBI B TEKCT IIPOI'PAMMBI.

Cucrema TOJICKA30K CYIIECTBEHHO OOJIerdaeT IMPOIECC MOJATOTOBKU TEKCTa ITPOrPaM-
MbI, n30aBigeT or pyTuHbl. Kpome Toro, ecim Bo BpeMs HabOpa MPOrPaMMBbI MIOJICKA3Ka
He TOSBUJIACH, 3TO 3HAYUT, UTO IMPOrPAMMUCT JOIMYCTUJI OMIMOKY: CKOpee BCero, HEBEPHO
HabpaJi UMs IPOIE/LyPhl Wik (DYHKIIUU.

HaBurarop koga

OKHO pefakTOpa KoJa pas3leleHo Ha JBe JacTU. B IpaBoil 9acTh HAXOIUTCS TEKCT
nporpammbl. JleBast qacTb, KoTopast HasbiBaercsa HaBuratop koja (Code Explorer), o6-
JIervaeT HABUTAIMIO 110 TeKCTY (KOJy) IporpaMMbl. B mepapXudeckoM Crucke, CTpyKTypa
KOTOPOT'O 3aBUCUT OT ITPOEKTA, HAJ] KOTOPBHIM HJIET PAadOTa, IEePEINCIEHbl (DOPMBI TTPOEK-
Ta, UX KOMIIOHEHTBI, ITPOIIE/Iy pbl 00pabOTKM COOBITHI, (DYHKITNU, TIPOTIETY PhI, IJ100ATbHBIE
IlepeMeHHbIe ¥ KOHCTAHThI. BBIOpaB COOTBETCTBYIOIIUI JIEMEHT CIIUCKA, MOYKHO OBICTPO
nepeiTu K Hy?KHOMY (bparMenTy Koja.

OKHO HaBUTaTOpPa KOJA MOYXKHO 3aKPBITh O0BIYHBIM 00pasoM. Eciu okHO HaBuraTopa
KOJIa He JIOCTYIIHO, TO JIJIS TOTrO, YTOOLI OHO HMOSIBUIOCH Ha SKpaHe, Hy»KHO U3 MeHIO View
BeIOpaTh KomaH iy Code Explorer.

IITab6s0HBI KOZA
B nporecce nabopa TekcTa yo6HO ucnosb3oaTh mabions Kojga (Code Templates).
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[[TaboH KOMa — 9TO MHCTPYKIUS IIPOrpaMMBbl, 3alicaHHasi B obmeM Buje. Hampuwmep,
mabJIOH JJIsI MHCTPYKIMK Case BBITVISIUT TaK:
case of :;

*9

else ;

end;

PenaxkTop koja mpegocTaBiisgeT MpOrpaMMUCTY OOJIBIION HAOOD MIAOJIOHOB: O0bsIB/IE-
HUsI MACCHBOB, KJIACCOB, (DYHKIM, MPOIELyp; orepaTropoB Beibopa (if, case), nukiios
(for, while). s HekoTopbIxX onepatopos, Hampumep if u while, ects HeckoIBKO Bapu-
AHTOB TTA0JIOHOB.

Jlnst Toro, 9ToOBI B IIpoIlecce HabDOpa TEKCTa IPOrpaMMbl BOCIOJIB30BATHCs MIa0JI0-
HOM KOJIa M BCTABUTH €r0 B TEKCT MPOTrPAMMBbI, HY>KHO HaxKaTh KOMOWHAIMIO KJIABHIII
< Ctrl>+<J> u u3 nosiBUBIIErocsi CIUCcKa BbIOpATh HY:KHBIN 1mab/ioH. Beibpars 1mad-
JIOH MOYKHO OOBIYHBIM 00pa30M, IPOKPYUNBas CIIMCOK, WJIM BBOJIOM IIEPBBIX OYKB MMEHU
mrabJyiona (MMeHa MabJIOHOB B CIMCKE BbIJIEJIEHBI 0Ty KUPHBIM). Boibpas B crincke mab-
JIOH, HY2KHO HakaThb <Enter>, u mabson O6yaeT BCcTaBIeH B TEKCT MPOIPAMMBI.

[IporpamMMucT MOXKeET cO37aTh CBOM COOCTBEHHBIN MIAOJIOH KOJIa U HMCIIOJIB30BATH €ro
TOYHO TaK Ke, KaK U CTaHJAapTHEIH. /715 Toro 9To0bI co3maTh MadI0H Kofa, HYy2KHO I3 Me-
o Tools BoiOpats Komanay Editor Options, Bo Bki1aike Source Options ménkuyTh
na kHonke Edit Code Templates, B nossBusimemcs muajgorosom okae Code Templates
meénkayTh Ha KuHonke Add u B nogsusiiemcs okne Add Code Template 3aiats nmvs
mabiona (Shortcut Name) u ero kparkoe omucanme (Description). Sarem, mocie
menuka Ha kHonke OK, B mose Code mumasorosoro okna Code Templates sectn
a0JI0H.

Omubkn

Kommmisitop renepupyeTr UCIOTHIEMYIO IPOrPpaMMYy JIAIIb B TOM CJIy4ae, €CJIH UCXOJI-
HBIIl TEKCT HE COJEPKUT CUHMAKCULECKUT OIMUOOK.

Yro0bl niepeiiTu K pparMenTy Koja, KOTOPbBI COIEP:KHUT OIMUOKY, HAJI0 YCTAHOBUTH
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KYypPCOP B CTPOKY C COODIIEHHEM 00 OIMUOKE U U3 KOHTEKCTHOI'O MEHIO BBIOPATh KOMAHTY
Edit source.

[Iporiecce yerpanerust ommbOOK HOCUT UTEPAITMOHHBIH XxapakTep. OObITHO CHaYa A yCTpa-
HAIOTCA HarOOoJIee OYEBU/IHbIE ONIMOKM, HAIIPUMED, JIEKJIAPUPYIOTCH HEOObSBJ/IEHHBIE TIe-
peMmennble. [locie odepe/lHOTO BHECeHWsT M3MEHEHMIT B TEKCT IPOTPAMMBI BBITOTHIETCS
noBTOpHas Kommusdiusg. Creayer yIuTbIBaTh TOT (PaKT, YTO KOMIIMJISITOD HE BCETIa
MOZKET TOYHO A0KaAu308ams onmuoky. [losTomy, anaansupys dpparMeHT nporpaMMbl, KO-
TOPBIil, IO MHEHUIO KOMIIWJISITOPA, COJEPXKUT OIIUOKY, HY?KHO O0OpalllaTh BHUMaHUE He
TOJIBKO HA TOT (pparMeHT KOja, Ha KOTOPbIi KOMIIMJIATOD YCTAHOBUJI KypPCOp, HO W Ha
TOT, KOTOPBIN HAXOAUTCA B IPEBLIAYINEHA CTPOKE.

Ecim B mporpamMMe HeT CHHTAKCHIECKUX ONMTMOOK, KOMIMIATOD CO3/1A6T MCIIOIHACMBII
daiin mporpammbl. VMg ucnosasiemoro daiisia Takoe e, Kak u 'y (aiisia mpoekra, a pac-
mupenne — .exe. Delphi nomerraer ncnosssieMblit aiin B TOT 2Ke KaTasor, Ije HaXOAuTCst
daitn nmpoekTa.

ITpu obHapy KeHun B MporpaMme HETOTHOCTEl, KOTOPBIE He SBJISIOTCS OIMMOKAME, KOM-
nuigrop BbiBoauT nojckasku (Hints) u npexynpexenns (Warnings).

Hampumep, HanboJsiee 4acTo BBIBOAUMOI T0J/ICKA3KO# sIBJIsieTCst coobIeHne 06 00baB-
JIEHHO, HO He HCIIOJIb3YEeMOH IIepeMeHHOI:

Variable ... is declared but never used in ... — Ilepemennas omnmcana, HO He UCIIOJIb3Y-
ercs

Variable ... might not have been initialized. — Vcnonb3yeTcsd He NHAITUAJTA3UPOBAHHAS
nepeMmentas. B mporpamme HeT MHCTPYKITHH, KOTOPas IPUCBANBACT IIEPEMEHHON HAYAb-
HOE 3HAYEHHE

3alrryck mporpamMmMbl

[IpobubIit 3a1ycK ITPOrpaMMbl MOXKHO BBIIIOJIHUTH HemocpeacTBenno u3 Delphi, ne 3a-
Bepias padboTy co cpejoit paspaborku. Jlsg sToro HykHo u3 MeHio Run Beibparth Ko-
Man Ty Run wim ménkayTh Ha COOTBETCTBYIONIEH KHOIKE TTaHe/ M HHCTpyMeHToB Debug.
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2.2.6 CTpykTypa npoekKra

IIpoekT — 510 HAGOP haIOB, UCIIOIB3YsT KOTOPBIE KOMITUISTOD CO3/aET MCIIOJIHSIE-
mblit daitn mporpammbr (EXE-daiin). B mpocreiinem ciaydae mpoekT cocrout u3 daiiia
omcanust poekta (DOF-daiin), daiisa riasaoro moyis (DPR-daiin), daitra pecypcos
(RES-daitn), daiina omucanus dopnvbr (DEM-daiin), daiina mosyis hopmMbl, B KOTOPOM
HAXOIATCS OCHOBHOM KOJ NPUJIOXKEHHUsI, B TOM 4ucye PyHKIUU 00pabOTKU COOBITHI Ha,
koMioreHTax dhopmbl (PAS-daiin), daiin koudurypamnuu (CEFG-daitn). Muorue us stux
daitsios aBromaruvecku cosnaiorcs Delphi.

e T'osioBHOI daiin npoekTa (.dpr) — rIABHBIA MOJLY/Ib IPUIOKEHUS — COIEPIKUT
MHCTPYKIINU, C KOTOPBIX HAYMHAETCS BBIIOJIHEHUE TporpaMMbl. [lonocThio hopmu-
pyercst Delphi. D9tor TekcToBbIil (haiiysi UCHOIb3yeTcs /s XpaHeHusT THPOPMAIIN
o dopmax m MOyIgax. B HEM cosep:KaTcd onepaTopbl MHUIMAIU3AINN U 3aIlyCKa
[porpaMMBbl Ha BBITTOJTHEeHHE. [[jis1 Toro, 9T100bI yBHUJIETH TEKCT TJIABHOTO MOJLYJIS
NIPpUJIOYKEHUS, HY2KHO n3 MeHio Project BeiOpatsh komanay View Source:

program vrun;

uses Forms,vrunl in ’vrunl.pas’ Forml; //umena ucnosvayemoir modyseti: 6ubauo-
meurozo0 modyas Forms u modyan dopmor vrunl.pas

{$R *.res } //dupexmusa xomnusamopy nodksouums gaiin pecypcos. Patin pecyp-
co6 codepatcum Pecypeol NPUNOHCEHUA NUKMOLPAMMbL, KYPCOPDL, OUMOBvLe 00pA3bl
u dp. 36e300uKa nokasvieaem, ¥mo ums gatisa pecypcos maxoe sce, Kax u Yy datia
NPOEKMa, HO C PACULUPEHUEM TES

begin
Application.Initialize; //unuyuarusayus npusoorcernus
Application.CreateForm(TForm1, Forml);
Application.Run; //6v600 na sxpan cmapmosozo okna

end.
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e Daitn Mmoaysisi (.pas) — KaxkJoil coznaBaemoii popme U KaxKJIoMy dpeiiMmy cooT-
BETCTBYET TEKCTOBBI (bailsl MOJIyJIs, UCIOIb3YeMbIil /IJIs XpaHeHus Koja. Horma
MOKHO CO3/aBaTh MOJIY/IU, He CcBa3aHHbIe ¢ popMmamu. MHuorne u3 GpyHKIHH U 1mpo-
neayp Delphi xpansarces B moaynax. Haunnaercs Momay/ib ¢/ioBoM unit, 3a KOTOpbIM
caeyeT uMs MOJy/ist. Moy COCTOUT U3 CJICAYIOMNUX PA3/ICIOB:

- interface — pazsen uarepdeiica, coobIaeT KOMIMISITOPY, KaKast 9aCTh MOJLYJIsI SB-
JISIeTCs1 JIOCTYITHOM JIJIsT JIPYTHX MOJLyJIeil iporpaMMbl. B 9ToM pasjiesie nepedncienbl
(mocsie ciioBa uses) GUOIMOTEUHBIE MOJLYJIH, MCIOJIb3YeMble JTAHHBIM MOJysIeM. Tak-
ke 31ech HaxojuTea cpopmupoBannoe Delphi omucanune dpopmbl, KoTopoe ciempyer
3a csi0BOM type. Bcee, uro momeraercsi HermocpeacTBeHHO B pasjent interface (Turb,
[epeMeHHbIe, KOHCTAHThI, (DYHKIUH, TPOIE/YPhI), MOKET ObITh UCIOJIB30BAHO JIPY-
TUMH MOJyJIsME mTporpaMmbl. Kirace cozmaBaemoii (hopMbI COJEPKUT J[BA pas3jiesa;
private — 3aKpbITBHIil pas3jes Kiaacca, u public — oTKpbITHIi pasen kiaacca. To, aTo
Bbl un Delphi o6bsiBuTe B pazsesne public, Oyaer mocTynHo st APYTrUX KJIAaCCOB
u mogyseit. To, 9T0 0ObsIBIEHO B pasjesie private, JIOCTYITHO TOJBKO B Ipejesiax
JIAHHOTO MOJLYJISI.

- implementation — pasjen peasmsanuu, COIEPKUT OObABICHU AOKANGHHLL TTEPE-
MEHHBIX, MpoIeayp U (YHKIW, HEJOCTYIHBIX BHE pasjesa peajn3anun. Hadwmna-
ercs pasjen peanmsanuu gupextusoil { $R *.DFM }, ykaseiBatoreii KOMIHIISITO-
Dy, UTO B IIPOIECCE MeHepPAIiy BBITOIHIEMOTO (afiia HaI0 UCIOIH30BATh OIHCAHIE
dbopmbr u3 daitna ¢ pacimupennem dfm. 3a mupexrusoit { $R *.DFM } caexyior
IIPOTIEeIyPbl 00pabOTKU COOBITHI /it POPMBI U €€ KOMIIOHEHTOB.

- THUITAAJIU3AIAY — pa3/ie/] THUIUAJII3AIIN TT03BOJIeT BBIMOJHUTH WHUITAAIA3a-
IO TIepEeMEHHBIX MOJyJ/Id. MHCTpyKIun paszjiesia MHUIAAI3AIN PACIIOIAraloTCs
nocJie pasjesia peajusanuu (OMUCAHUS BCEX HPOIEAyp U (yHKIWiT) Mexay begin
u end. Eciu pazjesr nHUIMaJM3aIin He COJAEPKUT MHCTPYKIMIL, TO CJI0BO begin He
YKa3bIBAETCH.

e Daitit dopmbr (.dfm) — nBonmvHBIN WK TEKCTOBBIN ailsl, KOTOPHIH co3maéres
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Delphi g xpanenus undopmanuu o Bammx dhopmax. Kaxkaomy daitny dhopmbr
coorBercTByeT daitin moxyss (.pas). Paiin onucanusi GOPMbI TEHEPUPYETCsT CPEIOH
Delphi na ocHoBe BHemHero Bujia (pOPMBI.

Paiin mapamerpos npoekta (.dfo) — B s10M dailsie XpaHATCs yCTAHOBKE Hapa-
METPOB ITPOEKTA.

Paiin pecypcoB (.res) — GuHapHbI (baii, COIEPKUT UCHOTB3YEMYIO MPOEKTOM
MUKTOTPAMMY U IIpoYne pecypchbl. [IpocMoTpers ero ¢ moMoInbio peakTopa TeKCTa
Hesb3d. s paborsr ¢ daitiaMu pecypcoB UCIHOJIB3YIOT CIIENUATbHBIE IPOIPAMMBI,
nanpumep, Resource Workshop. MoxHo Tak»kKe NpuMeHSTh BXOJSIILYIO B COCTaB
Delphi yrumury Image Editor, goctyn Kk KOTOpOi#t MOYXKHO IOJIyYUTh BHIOOPOM U3
menio Tools komanbr Image Editor.

Paiin rpynnsr daiinos (.bpg) — daiin coznaéres npu pabore ¢ rpymioil mIpoex-
TOB.

Paiin nakera (.dpk) — aBonwunbiii daiin nakera (package).

Paiinbr pesepBabix komwmit ( .dp, .df, .pa) — coorBercTBeHHO Dailibl peseps-
HBIX KOIWH 711 (pailjioB 1mpoekTa, popMbl 1 Mojysad. Eciim Bbl 4TO-TO 6€3HaI1e7KHO
UCIIOPTHUJIN B CBOEM IIPOEKTE, MOXKETE COOTBETCTBEHHO M3MEHUTH PACHIUPEHHUS ITUX
daitoB m TakuM 06pa30M BEPHYTHCS K MPEJIBIIYIIEMY He NCIOPYEHHOMY BAPUAHTY.

Vcnosnusiemprit caiin (.exe) — sBJseTcsi aBTOHOMHBIM HCHOJIHAEMbBIM aiiiom,
JIJIST KOTOPOTo OOJIbIlle HUYEro He TpeOyeTcsi, €CJU TOJbKO He UCIOJIb3YITCsa Oub-
quorekn, cogep:xkamuecss B DLL, OCX u T.1., a Tak»Ke, €cad He HCIOJIb3yeTCs
HOJIIePrKKa, IIAKETOB BPEMEH! BBIIIOTHEHMS.

O6GbekTHBIN daiin mogyns (.dcu) — OTKOMIMINPOBAHHBI 0ObEKTHBIN (haiia Mo-
qyiist (.pas), KOTOPbIii KOMIIOHYeTCs B OKOHYATEIbHbII MCIOJTHAEMbIii (haii.

CoxpaHeHre NpoeKTa
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Yr100bI COXpaHUTH TPOEKT, HyKHO 13 MeHIo File BoibpaTsh koman iy Save Project As.
Ecnu npoekT emé nu pasy He ObL1 coxpanen, To Delphi cnadasna npejioxKuT coxpanuThb
MOJLYJTb (COJIEp?KUMOE OKHA PEJIAKTOPa KOojla), MO9TOMY Ha 9KpaHe IMOsIBUTCsI OKHO Save
Unitl As. B stom okne Haj10 BLIOpATDH HAIKY, IIPEIHA3HAYCHHYIO /i (hail/IoB IIPOEKTA,
u BBecTu uMs Mojysis. [locte nHaxkatust KHOIKU «COXPAHUTEY, MOABJISIETCS CJIEIYIOIIee
OKHO, B KOTOPOM HEOOXOJIMMO BBECTU UM (hailia MPOEKTA.

O6parure BHUMaHUEe Ha TO, uMeHa daitaos momysst (PAS-daiin) u mpoekra (DPR-
aiin) 107KHBI ObITH Pa3HBIME. VIMst TEHEPUPYEMOTrO KOMITHISTOPOM UCIIOTHSIEMOTO (haii-
Jla COBIQJIaeT ¢ MMeHeM IpoekTa. llosromy daitry mpoekTa ciieyeT TPUCBOUTH TaKOe
UM, KOTOPOe, TI0 BallleMy MHEHUIO, JIOJI?KEH MMeTh HCIOTHAeMbIil daila mporpaMMmbl, a
daitiy Momysst — Kakoe-aub0 Jpyroe uMs, HAllpUMep, HMOJIyueHHOe IIyTEM JI00aBIEeHUS K
uMenu aiisa IpoeKkTa MoPsiJIKOBOIO HOMEPa MOJLYJIsI.

Ipumenarue. Tak Kak IPOEKT MpeJicTaB/IsieT co0oi HabOp (HailIoB, TO PEKOMEH/TyeTC st
JIJIS KaXKJIOTO TTPOEKTa CO3/IaBaTh OTJIE/ILHYIO TATIKY.
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2.3 OmnepaTopsbl si3bIKa IporpaMMupoBaHusa. Ba3zoBble ajiropuTMmudeckKmue
KOHCTPYKIINMU. AJIropuTMbl 06paboTKM JAHHBIX CKAJISIPHBIX (IIPOCTHIX)
THUIIOB

2.3.1 Ycaoswusbrii oneparop If (BerBieHus )

Ha mpakTuke pejiko BCTpedaroTcs 3a/1atu, ajrOpUTM PellleHnus] KOTOPBIX SABJISeTCS JIU-
HeitnbiM. JacTo oKa3bIBaeTCs, 9TO aJrOPUTM PEIIeHUS JTayKe 3JIEMEeHTAPHON 3a/1a91 [IPe/I-
[OJIATaeT BBITIOJIHEHNE PA3HBIX JICiCTBUIT B 3aBUCMOCTH OT BBIIIOJTHEHWsI / HEBBITIOJIHEHUST
KaKOTO-HUOY/Ib YCJIOBUSI.

Touku anropurTma, B KOTOPBIX BBIIOJTHSIETCS BBIOOD JTAJTbHEHIIEro Xo/Ia IIPOrPaMMbI
Ha3bIBAIOTCS TOYKAMU BbIOOpa. BBIOOD odepeHOrOo mmara pemreHus 3a1aqu OCyIIeCTBIIs-
eTcsd B 3aBUCUMOCTH OT BBITIOJTHEHUST HEKOTOPOT'O YCJIOBUS.

B mporpamme ycaoBue — 310 BbIpazkeHue Jiorndeckoro tuna (Boolean), koropoe
MOZKeT TIPHHUMATh OjiHO u3 JaByX 3Hadenuii: True (Ucruna) win False (JIoxb).

Beibop B TOUKe pa3BeTB/ICHUs AJTOPUTMA OUEPETHOTO Iara mporpaMMbl MOYXKET OBbIThH
peayim30BaH MPU MTOMOIIN OJHOTO W3 JIByX ycjoBHBIX omneparopoB If u Case. Jloruue-
ckuii oneparop If mo3Bosisier BRIGpATh OJMH U3 JIBYX BO3MOXKHBIX BAPUAHTOB (OMEPATOD
asprepHaTHBHI), oneparop Case — OJMH M3 HECKOJBKUX MPEJIONPEIEJEHHBIX BADHAHTOB
(omeparop BeIGOpa). BBIOOD OCyIIecTBIsieTcs: B 3aBUCKMOCTH OT BBIIIOJIHEHUS YCIOBHSI,

B ob6miem Bujie oneparop If sanuceiBaercs rak (cuHTakcuc oneparopa If):

if ycaosue

then

begin

// onepamopui, Komopuie Hado 6vinosHUMS, ecau ycaosue True
end
else

begin

// onepamopui, Komopuie Hado unoanumb, ecau ycaosue False
end;
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B ycioeroMm oneparope ciosa If, then, else — ciyxebubie ciosa. Ilepes else (mocie
end) TouKa ¢ 3andTOil He cTaBUTCs!
Beimosisiercst oneparop If cienytomum obpazom (cemanTuka omneparopa If):

1. Boruucisiercst 3Hauenne ycaoBust (yCJIOBHE — BbIpaXKeHHe JIOTHIECKOTO TUTIA, 3HAYe-
HIIEe KOTOpOro Moxker ObITh pasHo True win False).

2. Ecisin ycsioBue ucTuHHO (3HaU€HME BBIDAKEHUs ycAo6ue paBHO True), TO BBINOJIHSI-
eTcs omeparop, caenyomuii 3a ciaoBom then (mexay begin u end). Ha stom BBI-
noJiHeHue oreparopa If 3akaHunMBaeTcs, TO ecTh oneparop, ciaeayonmii 3a else, He
Oy/IeT BBITIOJIHEH.

Ecin ycioBue jioxkHO (3HaUeHMe BbIpaxkeHus ycaoéue pasHo False), To BeinosasieTcs
olepaTop, CJeyomuil 3a cjioBoM else (mexy begin u end).

Ha pucynke 2.14 mpejcraBiiena 6J10K-cXeMa, IMOJTHON (hOPMbI 3aITUCH JIOTUIECKOTO OTIe-
paropa If-then-else
Ecnu B oneparope If mexk 1y begin n end HaxoauTcs TOIBKO OJIMH OMEPATOP, TO JIOTHYIE-
CKHue olepaTopHble CKOOKH begin ... end MOXKHO He TUCATb.
Hamnpuwmep,
if otv=3
then
begin
prav:=prav+1 ;
end
else
begin
ShowMessage(’Ommbkal’);
end;
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Aa (True) Yonosue
BhINONHA-

eTca”?

HeTt (False)

MNocnegoea- Mocnegosa-
TENBHOCTE TENLHOCTE
MHCTRYHKUMA WHCTRYKLMA

| . |

F 3

Puc. 2.14: Tlonnas dopma 3amucu Jjioruaeckoro oneparopa If-then-else

DparMeHT Koja CUHTAKCUYEeCKU HAIUCAH BEPHO, HO HAJUYUE JIOTUYECKUX OIIepaTop-
HBIX CKODOK begin...end B oboux BerTKax oreparopa If He ompamaHo, IO3TOMY OIEPATOD
MOIHCHO MEPENUCAMD MAK:

if otv=3
then prav:=prav-+l1
else ShowMessage('Omubkal’) ;

[Ipu Bo)kennbix oneparopax if MOTYT BO3HUKHYTH HEOJHO3HAYHOCTH B HMOHUMAHUU
TOro, K KaKOMY W3 BJIOXKEHHBIX orepaTopoB if ornocutcs snement else. Kommmistop
BCerya CIUTAET, 9TO else OTHOCUTCs K TOCIeIHEMY U3 omepaTopos if, B koTopoMm He ObLIO
pazjesta else.

Hanpumep, B KoHcTpyKIun

if <ycioBuel >

then
if <ycnoBue2>
then <omeparopl>
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else <omneparop2>;

else OyzeT oTHECEH KOMITUIATOPOM KO BTOpOMYy orepartopy if, T.e. <omepaTtop2> Oyjer
BBITIOJTHATLCS B CJIydae, ecJIii IepBoe yCJIOBUE UCTUHHO, a BTOpoe JoxHO. VHnade roBops,
BCsl KOHCTPYKITUS OyIeT MPOYnTaHa TaK:

if <ycnosuel >

then
begin
if <ycnosue2> then <omneparopl> else <omeparop2>
end;

Ecnn ke Heobxomumo orHecTH else K epBomy if, To 9T0 HAIO 3amnKUcaTh B SBHOM BHJIE
C ITOMOIIBIO JIOTHYECKUX OMEPATOPHBIX CKOOOK begin...end:

if <ycnosuel >

then
begin
if <ycnoBue2> then <oneparopl>
end
else <omeparop2>;

Eciu xakoe-ymbo jieiicTBrE JIO2KHO OBITH BBITOJTHEHO TOJILKO IPU BBITIOJIHEHUN OIpe-
JIEJIEHHOTO YCJIOBUS U IPOIIYIIEHO, €CJIM 9TO YCJIOBHE HE BBINOJHAETCs, TO omneparop if
MOXKET OBITh 3allUCaH B COKpAIEHHOM hopme Oe3 BeTku else:

if ycioBue

then
begin
{ omepaTopsl, KOTOpBIE HAJIO BBIIOJIHUTH, ecin ycaoue True }
end

Ha pucynke 2.15 npejicraBiena 6/i0K-cxeMa COKPaIEHHOM (hOPMBI 3aITUCH JIOTUIECKOTO
oneparopa If-then

if n=m

then c:=c+l;
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Ycnosue Het (False)

BbINONHAETCA?

Oa (True)

MHCTPYKUMK

Puc. 2.15: Cokpamgénnas dopma 3ammcu jgorungeckoro omeparopa If-then

3/1ech 3HAUEHHE TIePEeMEeHHON ¢ OyIeT YBeTMIUBATHCS TOJBKO B TOM CJIydae, eCIn 3Ha-
YEeHUs IIEPpEMEHHBIX 11 1 1N OKa3aJIMCh PaBHDBI.

YacTo B nporpamMme HEOOXOJIUMO PEAJIM30BATH BHIOOD Oojiee UeM U3 JIByX BapUAHTOB.
Hampumep, coctaBuM ajIrOpuT™ JIj1sl OIEHKH Beca YeJI0BEKa: M3BECTHO, YTO JIJIs KayKJI0TO
YeJI0BEKA CYIIECTBYET ONTUMAJIbHOE 3HAYECHUE BECA, KOTOPOE MOYKET ObITh BBIYUCJIEHO I10
dbopmyite: Pocr(em) muryc 100.

PeasibHbiil Bec MOXKET OTJIMYATHCA OT ONTUMAJIBHOIO: BEC MOYKET ObITh MEHbIIIEe OIITHU-
MaJIbHOI'O, PABHATBCA €My WJIM IIPEBbIATh ONTUMAJIbHOE 3HaYeHue — 3TO TPU BapuaHTa
pasBuTus cobbIThil. B 9TOM ciydae aJroputM MOYKeT OBITh Peajn30BaH C IIOMOIIBIO BJIO-
JKEHHBIX APyl B Apyra JIOTUYECKUX OIepaTOPOB: €CJIU PeasibHbIIl BeC paBeH OITHMAaJlb-
HOMY, TO BCE XOPOIIO (MOXKHO MMOXBAJIUTH, HAIIPHMED, II0Jb30BATEIs), HHAUE BO3MOXKHDI
JiBa BapHuaHTa: €CJIn peaﬂbeIﬁ BeC MEHbIIIEe OIITUMAJIBHOT'O, TO II0JIb30BaTEJ/II0 HY2KHO II0-
[IPaBUTHCH, MHAYE eMy HYKHO TOXYJeTh. DJIOK-cxeMa aaropuTMa MpuBeJieHa Ha PUCYHKE
2.16.

CosnmauM IporpaMmy, (InajgoroBoe OKHO MIPUBEJIEHO Ha pUCYHKe 2.17), KoTopas 3a-
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Beopg 3HaueHwi
BECa W pocTa

BbiyncneHne
CNTHManLHoro
Beca

Bec meHswe
ONTHMansHare?

Coofwenne:
"Haao wemHoro
noxyaers!”

Coobwexne:
"Hago nemHoro
nonpaeuTbes!”

r 3

A

S

Puc. 2.16: Biok-cxema anropurma «KoHTpPOJIb Beca desioBeKay

HPAIIIBAET BEC M POCT, BBIUKUC/ISIET ONTUMAJBHOE 3HAUCHUE, CDABHUBAET €r0 C PEATbHBIM
BECOM U BBIBOJIHUT COOTBETCTBYIOMee coobmienne. Ha dopme pasmerneHbl KOMIOHEHTBI
Labell («Bam Bec (kr)»), Editl (nyst caurbiBanust Beca MOJIb30BaTeist B EPEMEHHYIO
Ves), Label2 («Bamt poct (cm)»), Edit2 (masa caursiBanmns pocTa mosib3oBaTesis B Iepe-
mennyio Rost), Label3 (st orobpazkenust pesyiibratos pacuera), Buttonl (sis 3amycka
pacUIEToB TOCTIe HAKATUS HA KHOIKY ).
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5 KonTpono eeca g@] g‘

Puc. 2.17: Ilpumep dopmbr B Delphi mis peanuzanun anropurma «KoHTposs Beca desioBeka»

BbruncsieHust BBIMOTHSIIOTCS MDY TeJUKe Ha KHOoNKe Boraucants (Buttonl).

procedure TForml.ButtonlClick(Sender: TObject);
var
Ves, Rost, OptimVes : real;
begin
Ves := StrToFloat(Editl.text);
Rost := StrToFloat(Edit2.Text);
OptimVes := Rost - 100;
if Ves=OptimVes
then Label3.caption:=’Bbr B xoporeit ¢hopme!’
else
if Ves < OptimVes
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then Label3.caption:="Hao nonpasurbest Ha * + FloatToStr(OptimVes - Ves)
+ 7 Kr';

else Label3.caption:="Hazno noxyners na ’ + FloatToStr(Ves - OptimVes) + ’
KI';
end;
B npuBeéHHOM pUMepe MHOXKECTBEeHHBI BHIOOD peaarn30BaH IPU HOMOIIU JABYX OIle-

paTopoB if, oJluH U3 KOTOPBIX «BJIOYKEH» B JIPYTOIi.

2.3.2 Omnepatop BbIOOpa Case

B saswbike Delphi ects omeparop Case, KoTOpbIii 103BOJIsIET 3(DDEKTUBHO peaTn30-
BaThb MHOXKECTBEHHBINI BBhIOOD. B 00IeM BHje OH 3allMChIBAETCS CJIEIYIONIUM 00Pa3oM
(cuaTakcuc oneparopa Case):

Case Cenekrop of

cuucokl: begin unctpykiun 1 end;
crincok?2: begin wncTpyknuu 2 end;
cuucokN: begin wmncrpykiun N end;
else begin wuncrpyknuu end;

end;

re:

CeJsieKTOp — BBbIpaxKeHne, 3HadeHne KOTOPOTo OIpeaesseT JaIbHERINi X0/ BbIIO/I-
HEHUs POrpaMMBbI (T. €. TIOCJIeI0BATE/IbHOCTh HHCTPYKIHIA, KOTOpast Oy/IeT BBIIOJHEHA ).
B sTom onepaTope ceieKTop J0JI2KEeH UMeTh 10Ps/IKOBLI Tuil. [losTomy, Hanpumep, HeTb-
351 UCIIOJIb30BATH BhIPAXKEHUA, BO3BPAIIAIONIUE JACHCTBUTE/ILHBIE YUCIA UJIA CTPOKH.

Cnoucok N — cimcok KOHCTaHT. EC/M KOHCTaHTBI IIPEJICTAB/SIOT COOOM Juara3oH
YHCEJI, TO BMECTO CIIUCKA MOXKHO YKa3aTh IEPBYIO U IOCJIEIHIOI KOHCTAHTY JIHAlla30Ha,
pazaenuB ux aByms toukamu. Hampumep, crmcok 1, 2, 3, 4, 5, 6 MoxkeT ObITH 3aMeHEH
nuarazonom 1..6. Cucku MOTyT COJEPZKATh KOHCTAHTHI 1 KOHCTAHTHBIC BBIPAXKEHUST, KO-
TOpPbIE COBMECTUMBI 110 THITY C OObABIEHHBIM CEJIEKTOPOM M KOTOPbIE KOMITMIATOP MOZKET
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BBIYUC/IMTE 3apaHee, JIO BBIIOJHEHUSA POrpaMMbl. J[omycTuMO HCIIo/Ib30BaHne OTpaHM-
YeHHBIX TUIOB. HemomyctnMo ucrob30BaHue epeMeHHbIX 1 MHOTUX GyHKIW. B crmce-
Kax He JIOIYCKAeTCs MOBTOPEHME OJHUX U TeX K€ 3HAYEHUl, MOCKOJIbKY B 9TOM CJIydae
BBIOOD OBbLIT ObI HEOTHOZHATHBIM.

Beimosasiercs onepatop case cienyomum 0opasom (cemanTuka oneparopa Case):

1. Craugasia BbIUUC/IIETCA 3HAUYCHUEC BbIpa2KCHUA-CEJICKTOPA.

2. Snagenune BbIpazKE€HUA-CECJIEKTOPa IIOCJ/IEJJOBATE/IbHO CPpaBHUBAECTCA C KOHCTaHTaMH
13 CIIMCKOB KOHCTaHT.

3. Ecimm 3HaveHne BBIpAXKEHHS COBIAJAET ¢ KOHCTAHTOW U3 CITHCKA, TO BBITOIHIETCS
COOTBETCTBYIOIIAsT 3TOMY CIIUCKY IpyIiiia HHCTPYKIuii. Ha 9ToM BbINOIHEHIE OTtepa-
topa Case 3aBepIiaercs.

4. Ecan 3Hagyenune BbIpazKeHHuA-CeJIEKTOPa He COBIIa/JacT HU C O,ILHOﬁ KOHCTQHTOMI U3 BCEX
CIIMCKOB, TO BBIIIOJIHAETCHA IIOCJIEJO0BATE/IBHOCTD HHCTPYKHHﬁ, cllieJyromgas1 3a Else.

Cunrakcuc oreparopa Case 11o3BoJigeT He mucaTh Else 1 cOOTBETCTBYIOIIYIO MOCJIE/IO-
BaTEJILHOCTh MHCTPYKIWiL. B aToM citydae, ecyin 3HavUeHNE BBIPAXKEHUSI HE COBIAJIACT HU
C OJTHO KOHCTAHTON M3 BCEX CIIMCKOB, TO BBIIOIHSIETCs ciieytorias 3a Case HHCTPYKIUsT
nporpammbl. Ha pucynke 2.18 npescrasiena 0/10k-cxema orepatopa Case.

[Ipumepsr paznmnaHoit 00pabOTKHU JTAHHBIX ¢ TIOMOINBIO oneparopa Beibopa Case:

Ipumep 1:

case n_ day of

1,2,3,4,5 : day := ’Pabouniit genn.’ ;

6 : day := 'Cy66ora!’;

7 : day := 'Bockpecenne!’;

end;

Ipumep 2:

case n_day of
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o

Belpawenne

MNocnegoea Nocnesosa Mocneaoea

TENBHOCTE TENLHOCT : TeNbHOCTE

MHCTRYKUAR MHCTPYRLMA : WHCTPYKUWRA

— |

FS

Puc. 2.18: Biok-cxema jormaeckoro oneparopa Bbibopa Case

1..5 : day := 'Pabounii nenn.’;

6 : day := 'Cy66ora!’; Crpanmua 122 u3 290
7 : day := 'Bockpecenbe!’;

end; Hasaz
Ipumep 3:

s (il Ha seck axpat

6 : day := 'Cy6bora!’; Saxpuim

7 : day := 'Bockpecenne!’;
else day:="Pabounit nenn.’;
end;




ITpumep: B kadecTBe npumepa HCHOJIB30BaHUS OIEPATOPA CaSe PACCMOTPUM IIPO-
rpaMMy, KOTOpasi IePECINTHIBAET Bec u3 (byHTOB B Kujorpammbl (pucynok 2.19). IIpo-
rpaMma y4IuTBIBAET, 9TO B Pa3HBbIX cTpaHax (YHT «BecuT» Io-pasnomy. Hampumep, B
Poccun dynt pasen 409,5 rpammos, B Aurmu — 453,592 rpamma, a B I'epmannn, Jlanun
u Ncnanauu dyat secut 500 rpaMMoB.

7:'-3'I'Ipm-.-|ep HCNOb30BAHMA ...

LB

- |Poccua : s
Dl | AHrMA i
o |ABcTpanua
- |FepraHu1a
- oo | Datua |

. Bemmooume | S

Puc. 2.19: IIpumep dopmbr B Delphi mis peanuzanun amropurma «Ilepecuer dyHTOB B KMsIOrpaMMBbI»

B amasoroBoM OKHe HpOrpaMMbl, H300parkeHHOM Ha pucyHke 2.19, ma dopmy mo-
6aBsensl KommoHeHnTer: ListBox1 (mig BeIGOpa cTpambl, /I KOTOPOH HAJ0 BBIIOIHUTDH
nepecuér), Editl (myis BBOma Beca B dynTax), Labell, Label2, Label3 (mis BbiBOsma 110-
SICHITEJIbHOTO TeKCTa O Ha3HAYEHUH 1oJieit BBoja), Labeld (st BBIBOIA pesysbraTa pac-
4éroB), Buttonl (a1s1 BBI30Ba mporeryphl epecaéra Beca n3 (byHTOB B KHJIOIPAMMBI).

V3mennM 3HaYEHUsT CBOMCTB KOMIIOHEHTOB, UCIIOJIb3YyEeMbIX Ha hopMe:

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 123 n3 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




CsoiicTBO 3HaveHune

Form1.Caption «IIpumep ucriosb30BaHus case»

Editl.Text TEKCTOBOE I10JIe JIJI BBOJA Beca B (pyHTaX

Labell.Caption «Bpibepure cTpaHy, BBEIUTE KOJIUIECTBO (PYHTOB
U IIeJKHUTE Ha KHOIKe Bhraumcnrsb»

Label2.Caption «Ctpana»

Label3.Caption «DyHTOBY

Buttonl.Caption «Bprancimb»

Delphi ¥ - Project3

File Edit Search ‘iew Project Run Component  Database  Tools  Winc
15-89c s e E=IE:
e S | b - Rl

Standard ]Additinnal] W’in32| Sustem] Data .-’-‘n.cc:ess] D ata Eontmls] Datail_'
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SR WE] ¥ L3

ListBox {SkdiCtrls)

Puc. 2.20: Pacmosioxkenne kommonenTa ListBox B Delphi

st BbIOOpa cTpaHbl HCHOJB3yeTCs: ciucok «CTpaHay, peaan3yeMblil KOMIIOHEHTOM
ListBox. 3nauok kommnonenTa ListBox Haxonnres va Briaake Standard (pucynok 2.20).

OcHoBubIe cBoiicTBa koMrioHeHTa ListBox — moJssa cnucka:

Name — UMd KOMIIOHEHTa. B IIporpaMmMe MCIIOJIb3YyEeTCd JJid JOCTYIIa K CBOMICTBaM KOM-
nonenTta (Hanpmep, ListBox1.Csoticmeo).

Items — sements! cuucka B BuJe JUHEHHOro MaccuBa cTpok. Hymeparus maccusa
naunnaercs ¢ 0. ListBox1.Items[0] - mepsast crpoka B crucke.
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ItemIndex — HoMep BeIOpaHHOIO IOJIB30BaTE/IeM jiemenTa cincka ListBox1.ItemIndex.
Homep nepBoro sjiemenTa crmcka paBeH Hyato. Ecin HU OMH U3 9JIEMEHTOB HE BbI-
OpaH, TO 3HaYeHne CBOicTBa paBHO «-1». [lob30BaTE b MOXKET BLIJIEIUTH CTPOKY,
HMIEJTKHYB 110 Heil MbIkoit. Homep BbIjie/IeHHO# CTPOKY BO3BpAIaeT CBOWCTBO KOMIIO-
unenta ListBox1.ItemIndex. To ecTh, O/IyInTH TEKCT BBIJICICHHON CTPOKH MOYKHO
TaK:

S := ListBox1.Items|ListBox1.ItemIndex];

Left — paccrostiue oT j1eBOil IpaHUIIBI CIIMCKA JI0 JIEBOIl IPAHUIIBI POINTETHCKOTO KOMIIO-
HeHTA.

Top — paccrosgame OT BepxHEHl I'DAHUIBI CIUCKA JO BEPXHEH T'PAHUIILI POJIUTETHCKOTO
KOMIIOHEHTA.

Height — BbicoTa 10151 crimcka.
Width — mmpuna moss crmcka.
Font — mpudt, ncnoab3yeMbrii [1jisi 0TOOPaXKeHUsT 3JIEMEHTOB CITUCKA.

Parent-Font — npusnak HacjieoBanus cBOWCTB mpudra poauTenbekoi hopmbl (True
— macienyer, False — ue naciesyer).

Crucok B Kommonente ListBox moxkeT Ob1Th cchopMupoBaH BO BpeMst cO3/1aHus (hOPMbI
I BO BpeMs PadOTHI IIPOrPaMMBbI.

st popmupoBanus crimcka Ha dTare co3nanus ¢popMmbl Ha10 B okHe Object Inspector
BbIOpaTh cBoiicTBo Items (pucynok 2.21) kommonenTa ListBox u mi@akHyTh Ha KHOIKE
3aIlyCKa PeJIAKTOpa CIIICKa CTPOK (3HAUOK «...» CIIpaBa OT CBOWCTBA).

[Iponenypa mepecdéra, KOTOpas BBIIOJTHIETCS B PE3Y/IbTaTe IIeTYKa Ha KHONKe «BbI-
YUCJUTH», YMHOXKAET BeC B DyHTAxX Ha KOI(DDUIINEHT, paBHBIN KOJUYIECTBY KUJIOI'DAMMOB
B o/iHOM byHTE. HatueHue KoM MUIUEHTA OIIPE/IE/ISIeTCs 110 HOMePY BbIOPAHHOI'O U3 CIINC-
Ka 3JIEMEHTA:
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m 7 String List Editor
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Propesties | Evants & brond
ImeMode | eDoriCave - Pocoes
Imetiame g
Inbagreabimght | Falis |Amerpana
perHegt 13

e = I epraatai
Let » \_
WaliSeles!  Falte
M Lissieed
Patertilidnd True
PaeriCobe  Fahie
Pasord 3D Tm
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Sored Faha W
Al shir Code Edior. |I| Cancel

Help

Puc. 2.21: ®opmuposanne cuucka B KommoHenTe ListBox

procedure TForml.FormCreate(Sender: TObject);
begin

ListBox1.ItemIndex := 0;
end;

procedure TForml.ButtonlClick(Sender: TObject);
var funt : real; // sec 6 pynmaz
kg : real; // sec 6 Kunoepammax
k : real; // xoappuryuenm nepecuema
begin
case ListBoxl.ItemIndex of
0:k:=0.4095; // Poccus
1:k:=0.453592; // Aneausn
2 : k :=0.56001; // Ascmpusn

=
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3..5,7 : k :=0.5; // I'epmanus, Jarnus, Herandus, Hudepaarodv
6 : k:= 0.31762; // Umasrus

end;
funt := StrToFloat(Editl.Text);
kg := k * funt;

label4.Caption := Editl.Text + ’ .-omo '+ FloatToStrF (kg, ffFixed, 6, 3) + xe.’;

end;

Crenxyer obparuTh BHUMaHHUE Ha MpoleLypy obpaborku cobbituss FormCreate, ko-
TOpPOe MPOUCXOJUT B MOMEHT co3zianus Gopmbl (dhopMma co31aéTest aBTOMATHIECKU TP
3aIlyCKe IIPOrPaMMBbI). DTy MPOIELYPY MOXKHO UCIIOJIb30BATDH JIJisl HHUIIUATH3AIIN TI€Pe-
MEHHBIX IIPOI'PAMMbI, B TOM YHCJIE€ U JIjis JTOOABJICHUS 9JIEMEHTOB B CIIMCOK.

IIpumep: Paccmorpum emé ojuH mpuMep Ucioib3oBanus oneparopa Case. [Ipu BbI-
BOJIE UCJI0BON MHMOPMAIINY C MOSICHSIONUM TEKCTOM BO3HUKAET IIPODOJ/IeMa COTJIACOBAHMS
BBIBOJIIMOTO 3HAYEHUST U OKOHUYAHUS MOSICHSIOIIETNO TEKCTA.

Hanpumep, B 3aBUCHMOCTH OT YUCIOBOIO 3HAYUEHUSI, TOSCHAIONINN TEKCT K JIEHEYKHOI
BEJIMYMHE MOXKET OBbITb: «pybaby, «pybaetly usu «pyoass (123 py6us, 120 pybieii, 121
py6uib). OueBHIHO, UTO OKOHYAHUE MOSCHSIONIETO CJIOBA OIPEIEIsieTCs ToCIe/ el ud-
poit uucna: 0, 5, 6, 7, 8, 9 — «pybuaetis; 1 — «pybavs; 2, 3, 4 — «pybass.

[IpuBeiénHOe TPaABUIO UMEET UCKJIIOYEHHe JIJId Yucesl, oKaHduBatomumxcd Ha 11, 12,
13, 14. /i HUX TOSICHATIONINI TEKCT JIOJIPKEH OBITH «pyoaetls.

umastoroBoe OKHO mporpamMbl (puCyHOK 2.22) BKJIOUaeT KoMIoHeHTH! Labell («Bse-
JTe Ties10e dncsio u Haxkmute Enters ), Edit] (17s BBeIeHIS TIO/IB30BATEIEM TIETIOTO YHC-
na), Label2 (st oro6pazkenus: pe3yibTaToB (hOPMUPOBAHUS MOSICHSIIOIIETo TeKeTa). 11o-
SICHAIONTH TeKCT bopMuUpyeTcs B mporieaype obpaborku cobbitusi onKeyPress (memaka
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Ha KHolKe Enter kinasuarypsl) komnonenta Editl. O6paborunk cobbrrus TForm1.Edit1KeyPréss

BBITIOJTHUTCS TIOCJIE TIETIKa 110 KHOIKe KjiaBuaTypbl B Komnonente Editl. IIpu sTom pac-
4eThl OYJLyT IPOU3BOJIUTHCS TOJBKO B Clydae HaxkaTus Ha Kjasuiry Enter. ITociie naxka-
TUS HA KJIABUIIY KJIABUATYPBI €6 KOJ (B BUJE CUMBOJIBHON BEJITHMYUHBI) OyJeT CIUTaH B
napamverp Key obpaboranka coobitus. Yciosue if Key = chr(VK ~ RETURN) - mposep-

3akpbiTh |




Ka Ha HarkaTue uMeHHO KJjasuimm Enter. =
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Puc. 2.22: IIpumep dopmer B Delphi mrs peanuzanun anropurma « PopMupoBaHue MOSCHAIONIETO TEKCTa» flovare |
CogeprxaHue |
procedure TForml.Edit1KeyPress(Sender: TObject; var Key: Char)
var n : integer; // ssedennoe wucao . |
r : integer; //ocmamox om deaenua n na 10
text: string[10]; // dopmupyembrii nosicHstromuUiT TEKCT < | » |
begin
if Key — chr(VK_ RETURN) then “« | » |
begin

Crpannya 128 nz 290|

n := StrTolnt(Editl. Text);
if n > 100 then n:=n mod 100;

if (n >= 11) and (n <= 14) then text := ' py6ueit’ AR |
else Ha Becb akpaH |
begin
r:= n mod 10; BakpeiTe |
case 1 of

1: text:=" pybsn’;
2 .. 4 : text:=" pybus’;



else text := ’ pyOJeit’;
end;
end;
Label2.Caption := IntToStr(n)+ text;
end;
end;

end;

Pacemorpum bparMeHT mmporpamMmbl, KOTOpast BBIYUCISAET ATy CJASAYIONEro JHsI, UC-
MOJIB3YsI CETOHATITHION JIATY, MPEJICTABICHHYIO TPEMsI MEJIBIMU YUCIAME B TEPEMEHHBIX:
day (memp), month (mecsm) u year (rox).

// eviucaenue damul caedyrouse2o O,

var day: integer; // denw

month: integer; // wmecay
year: integer; // 200
last:boolean; // ecau denv — nocaednuti denv mecaua, mo last = True
r:iinteger; // ecau 200 ne 6uCOKOCHBIT, MO OCMAMOK 0M 0CACHUA YEaT Ha 4 HE PaBEH
HYAI0
begin
{ nepemennwe day, month u year codeporcam cezoduawmioro damy }
last := False; // nyemw day — ne nocaednuti denv mecsaya
case month of
4,6,9,11 : if day = 30 then last:= True;
2 : if day = 28 then
begin
r := year mod 4;
if r <> 0 then last:= True;
end
else: if day=31 then last:= True;
end;
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if last then
begin // nocaednui denv mecaya
day:= 1;
if month =12 then
begin // nocaednui mecay
month:= 1;
year:= year + 1;
end
else month:= month + 1;
end

else day:= day + 1;// nepemennwie day, month u year codeporcam zasmpauirirorn
damy

end;

Cuagajia ¢ momorbio oneparopa Case IpOBepsieTcs, ABISeTCA JIn TeKYInil JeHb 110-
caeTHUM JTHEM Mecsdna. Ecim Tekymnmit Mecdr, — (eBpaJib U ecjid TeKyIllee Yucjio — 28,
TO JIOMOJTHUTETBHO BBITIOJIHSIETCS MPOBEPKA, ABJISETCA JIM TOJ, BUCOKOCHBIM. st aToro
BBIUHCJISIETCS OCTATOK OT JleyieHns roja Ha 4. Ecinm octarok paBeH HYIIO, TO TOJ BUCO-
KOCHBIN, U 9UCJI0 28 He ABJ[eTC TMOCTIeTHUM JTHEM Mecdlia. B pe3yiabrare BBITOTHEHUS
oneparopa Case niepemennas last siorndeckoro tuna (boolean) ocranercs pasna False,
€CJIU CEerOJIHSIIHUN JIeHb - He TOCeHUI JIeHb B Mecsdlle, Uan craHeT pasHoil True, ecym
oH mnocsieauil (Hanpumep, 31 sHBapst Jiroboro roaa, 28 despassa 2021 roga, 29 dhespaiis
2020 roga u T.1.).

Ecnn BbIcHAETCA, 9TO TEKyIUil JIeHb — TOCJEIHUI JeHb Mecdlla, TO CJIeIyIolee
YUCJI0 — IIepBoe. 3aTeM IIPOBePsAeTcs, He siBISIeTCs JIU TeKYInii Mecslr jgekabpem. Ecin
HET, TO YBEJIMIUBAETCI HOMEDP MECHTIA, & €CJIN J1a, TO YBEJIMINBAETCA HOMED I'ojia, 8 HOMEPY
MecsIia TpucBanBaeTcd 3Hadenue 1.
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2.3.3 Omneparop nukJia For

AJIropuTMBI peItieHnst MHOTHX 339 sABJIAIOTCS MUKIXNIECKUMHI, T. €. IS JTOCTHZKE-
HUsl PE3Y/IbTATA OIPEJIe/IEHHAS TT0CIeI0BATE/IbHOCTD AefICTBUI JTOI?KHA OBITH BBITIOJIHEHA
HECKOJIBKO pa3.

Hamnpuwmep, nporpaMma KOHTPOJIsI 3HAHUIT BBIBOJIUT BOIIPOC, IPUHUMAET OTBET, J100aB-
JIIeT OIEHKY 3a OTBET K CyMMe OaJjIjIoB, 3aTE€M IOBTOPSET 3TO JICHCTBUE €IIE U eIé pas,
U Tak JI0 TeX IOp, IMOKa UCIBITYEMbIl He OTBETUT Ha BCE BOIPOCHI.

Hpyroit mpumep. [Inga Toro, 9Tobbl HaTH (paMUIMIO YeI0BEKa B CIIMCKE, HAJO0 IPO-
BEPUTDH MEPBYIO (PaAMUIUIO CITHCKA, 3aT€M BTOPYIO, TPETHIO U T. J. JIO T€X IOp, MOKa He
OyzeT Haiijiena HyzkKHasi (paMUIMsg WK HEe OYJET JOCTUTHYT KOHEI] CITHCKA.

AutropuT™, B KOTOPOM €CThb IOCJIEIOBATEILHOCTD Omepaluii (Ipyrna WHCTPYKIHIi),
KOTOpas JIOJ?KHA OBITH BBINOJIHEHA HECKOJIbKO Pa3, Ha3bIBACTCH IMUKJIUYECKUM, & CaMa
[IOCJIE/TIOBATETLHOCTD OIIEPAITHT NMEHYETCs ITUKIIOM.

IlnkaoM Ha3bIBaETCsT MHOTOKPATHOE TIOBTOPEHUE OJIHOTUITHBIX JIEHCTBUIA.

Tesom 1ukJIa OyjieM Ha3bIBATH TOT HADOP JIEHCTBUI, KOTOPhIE HY?KHO MHOTOKPATHO
MTOBTOPSTh.

O tHOKpaTHOE MOBTOpPEHNE Tejla IUKJIa HAa3bIBaeTCs UTepaliueii.

Beckoneunoe KOJMYIeCTBO UTEPAIMil IUKJIa Ha3bIBACTCH 3allUKJINBAHUE.

B Delphi mukj1 moxkeT ObITH pean3oBaH mpu nomoru orneparopos nmukjia For, While
n Repeat.

Omnepatop For mcmosib3yercss B TOM ciiydae, €Cjii HEKOTOPYIO ITOC/IEI0BATETBHOCTD
onepaTopoB (MHCTPYKIIHIA IIPOrPAMMBI) HaJIO0 BBIIOJIHATH HECKOJIBKO Pa3, MPUIEM UHCIIO
nmoBTOpeHuit 3apanee m3BectHo. Omeparop For obecmednBaeT MUKIMIECKOE MTOBTOPEHME
HekoToporo (ozuoro!!!) omeparopa (B 9acTHOCTH, COCTABHOIO OllEpATOpa) 3a/laHHOe YhC-
J10 pa3. [loBTopsiemblii oniepaTop HA3BIBAETCs TEJIOM IUKJIA. Ecm HeoOXomMo MOBTOPATH
B TeJle IUKJIa HECKOJIbKO OIEPATOPOB, TO UX HEOOXOJIMMO OObEJMHUTH B OJMH COCTAB-
HOIl C IIOMOIIBIO JIOTUYecKuX orneparopubix ckobok Begin ... End. IloBropenue nukiia
KOHTPOJIUPYETCsl HEKOTOPOI YIIPABJISAIONIE IIepeMeHHOl (CHETYMKOM IUKJIA), KOTOpast
YBEJIMYUBAETCS WU YMEHBIAETCd Ha €IUHUILY TMPU KaXKJOM BBITIOJIHEHUU Tejia KA.
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[ToBTOpenue 3aBepiaeTcs, KOrjga CYETINK JIOCTUTACT 38/ [aHHOTO KOHEYHOI'O 3HAYCHHS.
B obmem Bujie oneparop For zammcekiBaercss B 0JHOI U3 ABYX (POPM CJI€IYIONIUM 00-
pasoMm (cumHTaKcuc omeparopa rukJa For):
For cuerunk :

nay_ 3nay to kon  3nayv do
TN

For cueryuk :
Begin
// Teyio IUKJIA: OlepaTophl, KOTOPbIe HAJIO BBIIOJIHUTH HECKOJILKO Pa3

End

rIe:

cYem UK - epeMeHHasd-CIETUNK YUC/Ia IOBTOPeHnil (urepanuii) 1ukKJia,;

HAY_ 3HGY - BBIPAXKEHUe, OIpeIesdioniee HadaIbHOe 3HaUeHNEe CIETINKA KA,

KOH__ 3HaY - BbIPDayKeHUe, OIPE/JIe/IAIoNnee KOHEYHOe 3HaUeHNe CUETUYNKA, TTUKJIA.

[lepemennas cuémuyuk, BEIDAXKEHUS HAY_ 3HAY U KOH_ 3HaAY JOJIZKHBI OBITH TTOPSIIKO-
BOro Tua (IeJI0r0, CAMBOJIBHOTO UJIH JIOTHIecKoro). [lepeMenHas cuémuyuk BHYTPH Tesa
IIUKJIa He MOXKEeT OBITh M3MEHEHA.

nay_ 3nayw downto xon  3nayv do

[TocsiegoBaTe IbHOCTS JIeficTBUIT IIPU BBITIOJIHEHUH OllepaTopa 1nukJa For...to (cemanTuka
nukJa For):

1. BBIMMCIAIOTCA HAYAADHOC_ 3HAMEHUE U KOHEWHOE 3HAYEHUE;

2. CYETYUKY IIPUCBAUBACTCH HAYAALHOE 3HAYEHUE;

3. IpoBepseTCs, He CTAJI JIU CYETINK OOJIBIIE, YeM KOHEUHOE 3HAUEHUE,
4. BBINOJHSAETCA TEJIO IUKJIA,;

D. CYETYMK yBeJIn4YnBaeTcs Ha 1;

6. BBIIIOJIHIETCS MYHKT 3.
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1t TUKIa ¢ KJIIOYEBBIM CJI0BOM tO 3HaUYeHWe CYETUINKA I[TOCJIEI0BATETLHO YBEIUIU-
BaeTCd Ha EeIWHUILY TPU KaxKJOH urepanun nuksia. s 1Mukaa ¢ KJIIOYEeBBIM CJIOBOM
downto 3navenue cuérumkKa IpU KaxKJOH ureparun IuKJaa ymenbinaercd Ha 1. Oue-
BUJTHO, 9TO JIJIsi KOPPEKTHO# paboThl mukia For...downto HadasibHOe 3HAYMEHUE JIOJIZKHO
OBITH OOJIBITE JINOO PABHO KOHEYHOI'O 3HAYCHMUS.

KonunyecTBo nmosropenuit oneparopa nukJja For MOKHO BBIMUCIUTE IO (hopmyIie

KOHEeWHOe 3Ha%eHue - HauarbHoe  3Havenue + 1

IIpumepsr:

for i := 1 to 10 do // wuxa nosmopumecs 10 pa3s

for i :=1 ton do s := s+i; // yuxa nosmopumcs n pa3

fori:=1to 1 do // yuka nosmopumcs 1 pa3

for i := 1 to -10 do // yuka ne nosmopumea wu pasy

for i := ‘a’ to ‘2’ do // yuxa nosmopumes 26 pa3
for i := 1 downto -10 do // yuxa nosmopumecs 12 pa3
IIpumevarue

Ecmu mexkny begin u end HaxoauTcd TOJIBLKO OJUH OIEPaTOpP, TO JIOTHYECKUE Olepa-
TOpHBIE CKOOKHI begin u end MOXKHO He IIHCATD.

Biok-cxema, coorBercrBylomas onepatopy For...to, mpejicraBiena Ha pucynke 2.23.
Ecnn navanbHoe 3Havenne cuéryuka 1ukJ/a For...to 0oJibille KOHEYHOTO 3HAYEHUS, TO I10-
CJIeI0BaTEIbHOCTD OIEPATOPOB MexK 1y begin u end e OyJieT BbInoJiHeHa HE pa3y. Kpome
TOr'O, MOCJIe KAXKJIOT'O BBIIIOJTHEHHUS OIIEePATOPOB TeJjia IUKJIA CUCTINK IUKJ/IA yBEININBa-
eTCs aBTOMaTUYIECKH.

[TepeMeHHYIO-CUETUUK MOYKHO HCIIOJIb30BATH BHYTPH IUKJIA (HO HU B KOEM CJIydae He
u3MensaTh). OJHAKO T10C/Ie OKOHYAHMsI BBINOJHEHUsT onepaTopa for 3Hadenue ympasiis-
omeil mepeMenHoit He omnpejieseno. Hampumep, B pe3y/ibrare BBIIOJIHEHUS CJIEJYIONTIX
UHCTPYKIIUIi:

tabl: =7 ;

fori:=1to 5 do

tabl := tabl + IntToStr(i)+ " '+IntToStr(i*i)+chr(13);
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CHETYMK 1= HaY_3Ha4eHne

|

nNa

CYBTYMK > KOHEeJ.3Hau,

MHCTPYKUMK

|

CYETYMK = CHETYMK +1

Puc. 2.23: Biok-cxema oneparopa For...to

CcTpOKOBas nepementasi tabl OymeT comep:KaTh N300parKeHusT TaOIUIbl KBAIPATOB M-
ces, a nepeMenHas ¢ HE Oyner paBHa b - oHa cTaHeT «HE OIpeje/ieHas.

Banaya 1: Berancauts cymmy mepBbix N 971eMEHTOB Psijia:
1+ ! + ! +
5 T3t

(3HAUEHUE -TO JIEMEHTa PsiJia CBSI3aHO C ero HoMepoM dbopmyiioit 1/7) (pucyHok 2.2).

procedure TForml.ButtonlClick(Sender: TObject);
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& Form1 g@g| 1

BBE‘JJ.IrI'I'B EONHYECTED 3 NEMEHTOE 10

. e

3 0333333333333323

4 025

5 02 Cyrdtda pasHa

B 0,1FEBERGRAEEERGT 2. 92836825336825

7. 0.142857142857143

& 0125

3 0111111111111 Kaghedpa

10: 01 " NPUKAAOHOT
MAMEMATNUKU

U UHPOPMAMUKY
Puc. 2.24: Tlpumep dopMbl [1Jtst BEIYUCTEHUS CyMMbBI N C/IaraeMbix |

Ha4vano
var CogeprxaHue |
H,i 5 integer; lMpakTukym |
a,s : real;
begin 3 | 2 |
n := StrTolnt(edit1.Text); « | » |
S :=0;
fori:=1tondo Crpannya 135 n3 290|
begin ' Hasan |
a:= 1/i
S:= 8 + a; Ha Becb skpaH |
label2.Caption := label2.Caption + IntToStr(i)+": "+FloatToStr(a)+# 13; i |
dKPbITb
end;

label3.Caption := 'Cymma pasua’+# 13+FloatToStr(s);
end;



Samava 2: BeraucuTh 3HaYEeHNE CYMMBI PSIa
3 5 7 2+l

(2n +1)!

ecan x u3MeHsiercst B quanazone [0.1; 1], KoamdaecTBO ciaraeMbIX 3a/1aéT M0JIb30BATEb.
J11st TpoBEpPKU MPABUJILHOCTH BBIYHCJIEHNs: TOYHOE 3HAYEHNE CYMMBI psja: Y = sin .
BamMeTnM, ITO KaxK10€ IMOC/IeIYIONIee CIaraeMoe KAaKIM-TO 00Pa30M 3aBUCHUT OT TIPEIbI-
JIYIIEro: ap+1 = ap * R. BbigcauM, Ha Kakoe 3Ha4YeHUE HYKHO YMHOXKHUTH CJIaraeMmoe,
9TO0OBI MOJYIUTh CIEIyIoniee 3a HUM: R = a,41/a,. DTO BbIpaskeHHe Ha3bIBAETCs pe-
KYPPEHTHBIM, a hopMy/ia d,.1 = a, * R — peKyppeHTHO# (dbopMyJI0ii.
procedure TForml.ButtonlClick(Sender: TObject);
var
n, i : integer;
a, s, X : real;
begin
label2.Caption:=";
n := StrTolnt(editl.Text);
x := StrToFloat(edit2.Text);

a = X;
s = 0;
fori:= 0tondo
begin
S:=8S + g

a = - a*x*x/(2*i+2)/(2*1+3);
label2.Caption := label2.Caption+IntToStr(i)+": "+FloatToStr(a)+# 13;
end;
label3.Caption := 'Cymma pasua’+# 13+FloatToStr(s);
label5.Caption := 'Cymma pasua’+# 13+FloatToStr(sin(x));
end;
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HuKIbI, B KOTOPBIX BBIIOJHAIOTC apuMEeTHICCKIE BHIYUCICHIS HEKOTOPOE 3apaHee
M3BECTHOE YHCJIO Pa3, HA3bIBAIOT apu(pPMeTHIeCKUMU ITUKJIAMU WA A-ITUKJIAMA.

2.3.4 Omneparop nukjga While

Omeparop (ruksa) While ucrnosnbsyercst B ToM cirydae, ecjii HEKOTOPYIO TOCTIEI0BA~
TeJIbHOCTD OIIEPATOPOB (MHCTPYKIHMI TPOrPaMMBbI) HAJIO BBIOJHUTH HECKOJIBKO Pa3, MpH-
9EM HEeOoOXOMMOe YHUCJIO TIOBTOPEHUI BO BpeMsl pa3spabOTKU IMPOrPpaMMbl HEM3BECTHO W
MOKET U3MEHATHCSI BO BpeMsi PabOThI TPOrPAMMBI.

TunuaasiMu TpuMepaMu UcoIb30oBanus 1uk/j1a While gBisiorcess Borauc/ieHus ¢ 3a-
JIaHHOM TOYHOCTBIO, TIOMCK B MaCCUBe WJIH B (haiise.

B obmiem Buze oneparop While sanucbiBaercst ciemyomum o6pa3om (CHHTaAKCHUC
orreparopa While):

While yciioBre do

begin

// onepamopvi: meao yuKAQ

end

IJIe YCA08U€E — BBIPAYKEHUE JIOTMIECKOTO THUIIA, OMPEIE/ISIONee YCJIOBIUE BBITOTHEHMS
oriepaTopa IuKJIA.

Omneparop While Boinonasiercs cieyroniim obpasom (cemanTuka orreparopaWhile):

1. ChagaJia BeIYHC/IFCTCS 3HAYCHUE BbIpaK€HUA YCAOBUE.

2. Ecisin 3Hauenne Boipazkenus ycaosue pasro False (ycoBue He BBINOJIHSIETCS ), TO HA
9TOM BbITIOJIHEHHE oniepaTopa While 3aBepraercs.

3. Ecsu 3navenune Boipazkennst ycaosue paBHo True (ycaoBre BBIIOIHAETC ), TO BBIIOJ-
HAIOTCS PACIOJIOKEHHbIe Mezk 1y begin u end onepartopsl Testa mukia. [locie sroro
CHOB& IPOBEPSIETCs BBIIIOJIHEHUE YCA06UA. ECIH Yca06ue BBIIOIHIETCS, TO OIIEPATO-
PBI TeJIa IUKJIA BBIIOJHAIOTCS emmé pa3. U Tak 70 Tex mop, MoKa ycAosue He CTAHeT
noxubiM (False).
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Biok-cxema, coorBercrBylomas oneparopy While, npejcraBiena Ha pucynke 2.25.
Huxsr While moxkeT He BBINOTHUTHCA HA pasy, €ClU Yca06ue N3HAYAILHO paBHO False.
Huxsnr While sBiisiercst 1iukiiom ¢ 3apaHee HEM3BECTHBIM YHCJIOM MOBTOPEHMIA, I10-
TOMY YTO KOJMYECTBO MOBTOPEHUI MOXKET 3aBUCETH OT YCJOBUM, M3MEHSIONINUXCA HETO-
CPEJICTBEHHO B TeJjle IMUKJA. TaKxKe OH fABJIETCd IUKJIOM C MPEIyCJIOBUEM, TaK Kak
YCJIOBHUE ITPOJIOJIZKEHUS ITUKJIA TPOBEPSAETCs TIEPE] TEJIOM ITUKJIA.

g Toro aTobbl Tesio mukjaa while, koropble HaxomATCa Mex Ty begin u end, ObLIO
BBITIOJIHEHO XOTSA ObI OAWMH pa3, HEOOXOIMMO, YTOOBI Tepe] BhITOJHEeHneM MuK1a while
3HAUEHNE BhIPAKEHNs yCJIOBUE ObLIIO NCTUHHO.

I

Her
Yenoewre =True

HHcTpyKUmK
uukna

Puc. 2.25: Biok-cxema oneparopa While

Jlst Toro, 9ToOBbI IUKJI 3aBEPIINJICS, HY?KHO, UTOOBI ITOC/IEI0BATE/IHHOCTD OIEPATO-
poB Mexty begin u end Biinsiia Ha 3HAYEHUE BBIPDAYKEHUs YCA0GUe (M3MEHsIIa 3HAYCHUST
[IEPEMEHHBIX, BXOJSIINX B BBIPAYKEHUE YCAOGUE).
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3amava: PaccMorpuM mporpaMmy, KOTOpasi BBIUUC/IAET 3HAYCHHUE YUCIA T ¢ TOTHO-
CTBHIO, 3aj[aBaeMoii oJIb30BaTeIeM BO BpeMsi paboThl mporpaMMbl (pucyHok 2.26). B oc-
HOBE aJITOPUTMa BBIUUC/IEHUS JIEXKUT TOT (PaKT, ITO cymMMa psga 1 — % + % — % + % =+ ...
npubJINKAETCsT K 3HAYCHUIO 7 /4 TIpU JI0CTATOYHO GOJIBIIIOM KOJIUIECTBE UIEHOB PSiJIA.

EBX]

}"‘ Bpiuncae uye 1A

ToyHoCTE

|0,000001

MK paeHo 31415954251 49512
MNpocyrrauposano S00002
YNEeHa pAga

Puc. 2.26: IIpumep dopmbr B Delphi jist Beraucienust aucia m

[¥] . _1
Kaxkprit wnen pANa C HOMEPOM 7l BBIMHCIAETCA IO cb(.)pleyﬂe. 5.7 U YMHOXKaercd
Ha MUHYC OJIUH, €CJIN | I6THOe (ONpe/IeJIUTh, SBJISETCS JIH § YETHBIM, MOXKHO ITPOBEPKOIi
ocTaTKa OT JleJieHus i Ha 2). Bolumciienne 3akaHIMBaeTCsl TOrJA, KOIJA 3HAYEHHE Ode-
PEHOrO WieHa PsJia CTAHOBUTCS MEHBIIEe, YeM 3aJ/laHHasI TOYHOCTh BBIYUCJIEHU.

procedure TForm1.Button1Click(Sender: TObject);
var

pi: real; // swuucasemoe 3naverue w

exp : real; // mounocms evvucienus

i:integer; // nomep waena pada
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elem : real; // snauenue waiena pada
begin
pi:= 0;
i:=1;
exp := StrToFloat(editl.text) ;
elem := 1; // nepsoe caazaemoe pasro 1
While elem >= exp do // noxa caazaemoe 6oavuwe mournocmu
begin
elem :=1/ (2% - 1) ;
if i mod 2 = 0 // ecau caaeaemoe uémmnoe
then pi := pi - elem // mo caazaemoe bepémes co 3narkom munyc
else pi := pi + elem; // unaue caazaemoe bepémes co 3narom naoc
=141
end;
pi: = pi * 4;
Labell.Caption:= "II1 pasuo '+ FloatToStr(pi) + # 13+ ’IIpocymmupoBano ’
+IntTostr(i)+’ wrenos psa’;
end;

B npueénHoi TporpaMmMe BBIMUC/IEHUSA OCYIIECTBIAIOTCS JIO TEX 0P, TIOKa 3HAYEHNE
elem He cTaHeT MeHbIIe 3aJIaHHONI TouHOCTH. [Ipu 5TOM elem u3MeHsieTca B Teje INKJIa
MOHOTOHHO (B JIAHHOM CJIydae — MOHOTOHHO yMeHbInaeTcs). Takue MUKJIbl Ha3bIBAIOTCS
nukiaamu ¢ Koarposiem 3a Monoronnoit Bennaunoit nimnm KMB-tinkiaamu. OgeBuano, 910
peasm3zoBaTh KMB-1IuK/IbI MOXKHO TOJIBKO C TIOMOIIIBIO C ITOMOIIBIO OIIEPATOPOB ITUKJIOB
¢ 3apaHee HEM3BECTHBIM YUCJIOM ITOBTOPEHMIA.
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2.3.5 Omneparop nukJja Repeat

Omnepatop mukiaa Repeat, kak u omeparop While, ucrosb3yercst B mporpamMme B TOM
cirydae, ey HeOOXOMMO BBINIOJTHUTH OBTOPHBIE BBIYUCIeHNs] (OPraHN30BaTh IUKJI), HO
YUCJIO TOBTOPEHUI BO BpeMsl Pa3pabOTKHU IIPOrPaMMbl HEM3BECTHO U MOXKET OBITH OIIpe-
JIEJIEHO TOJIBKO BO BpeMs pabOThI IIPOIPAMMBI, T. €. OIPEIEIsIeTCs XOA0M BBIUYMCICHUI.

B obmem Buse oneparop Repeat sanmcwiaercs ciesyromum o6pa3oM (CHHTaAKCHC
omeparopa 1ukJjaa Repeat):

Repeat

// OllepaTopBI: TEJIO THKJIA

until yciosue

IJle YCA0BUE — BBIPAXKEHUE JIOIMYIECKOr0 THUIIA, OIPEIEsISIONee YCJIOBAE 3aBepIIeHNs
IMUKJIA.

[luks Repeat BoinosHsiercs cieyomuM 06pa3oM (CeMaHTHKA omepaTopa MUuKJIa
Repeat):

1. CrauaJia BBIIOJHAIOTCS HAXOISIIIECS MeXKIy repeat u until omeparopsl Tesa mukIa.

2. 3areM BBIYHCIISETCS 3HAYEHUE BhIpazKeHust ycaosue. B yemoBue J10KHO (3HAUCHTE
BhIpazkeHus ycyosue paBao False), To MHCTPYKIMEU Tejia IUKJIa BBITOJHAIOTCS eIé
pas.

3. Ecin yeaosue nernnHO (3HaYMEHNE BhIpasKeHUsI yeIoBre paBHO True), To BBIIOIHEHHE
UKJIa TpeKkpaiaercs (6JI0K-CXeMy M. Ha pucyHke 2.27).

Takum obpazoM, TeJI0 MUK, Haxosdeecss Mexk 1y Repeat n until, BeimosiHgeTCS 110
TeX TI0p, MMOKa YCA06ue JIOKHO (3HAUYeHHe BhIpayKeHUsl ycaoBue paBao False).

Ormeparopsbl TeJta IUKJIa, Haxosdimecsd Mexk 1y Repeat i until, BbIoiHsII0TCSI KAK MU-
HUMYM OJUH pa3. g Toro 94rodbl MUK/ 3aBEPINIICH, HEOOXOINMO, YTOOBI OITepaTOPbI
TeJsa IMUKJIA, Paclo/arallmecs MexK Iy repeat u until, namensiin 3HaveHusT I€PEMEHHBIX,
BXOJSAIINX B BhIpaxkeHue ycaosue. Lluki Repeat...until asigercs mukioMm c 3apaHee
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MHCTPpY KUK
UuKna
A
Oa
Yeonosue =True
Her
__.‘_
_.__‘_.__

Puc. 2.27: Biok-cxema omneparopa mukJiia Repeat...until

Hen3BE€CTHBIM YN CJIOM HOBTOpeHI/Iﬁ, IIOTOMY 4YTO KOJIMYECTBO HOBTOpeHI/Iﬁ MOZKeT 3a-
BHCETH OT YCHOBHfI, U3MEHAIONINXCA HEIIOCPEACTBECHHO B TeJie ITUKJIa. Tak>ke oH sIBJISIETCS
OUKJIOM C IIOCTYCJiOBHUEM, TaK KaK YyCJIOBHUE IIPOJOJIZKEHHA IUKJIa IIPOBEPAETCA I10CJIE
BBIIIOJIHEHHUA TeJla HUKJIA.

3amaua 1: B kauecTBe mpuMepa HCIOJIB30BaHIsA ortlepaTopa Repeat paceMorpuM mpo-
rpaMMmy, KOTOpasi MPOBepPsieT, ABJISeTCA JIM BBEJIEHHOE IOJIH30BATE/IEM YHUC/IO ITPOCTHIM
(KaK M3BECTHO, YUCJO HA3BIBAETCS MPOCTBIM, €CJU OHO JETUTC TOJBKO Ha eJUHUIYY U
camo Ha cebst). Hanpumep, uuciio 21 — obbranoe (neaurces Ha 3), a uuciao 17 — npocroe
(nesmurest Tosibko Ha 1 u Ha 17). Ilpumep dhopmb - Ha pucyHke 2.28.

[IpoBeputn, gBssgercs ju dncgo N MPOCTBIM, MOXKHO JlejieHnneM 4ucia N Ha JiBa, Ha
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F Npoctoe uncio E@@| -

.. . BeegMTe uEADE MMCAOM - - - -

. WenkHuTe Ha lMNposepute 0

s Kagedpa

e :Lal:.elz AT NPUKAGIHOT
MAMEMATVUKY

U UHPOPMATMUKLY

it Tiposepume |11 |

......................... Haqano
CogeprxaHue |
Puc. 2.28: ®opma B Delphi st mpoBepKH, SIBISETCS JIX UCJIO TTPOCTHIM
lMpakTukym |
Tpu U T. 4. 10 N U IIPOBEPKOil ocTaTKa I0Cje KaxK/I0ro jaejeHus. Ecim mociie ogepeHoro < | N |
JeJeHnsd OCTATOK paBeH HYJII0, TO 9TO O3HAYaeT, YTO HallJIeHO YuC/Io, Ha KoTopoe N Je-
smtes 6e3 ocrtarka. CpasauB N u unc/io, Ha Koropoe N pazjenniock 6e3 ocraTka, MOXKHO «“« | » |
OIIpeaEJINTD, ABJIACTCA JIU N IIPOCTBIM YHCJIOM.
procedure TForm1.ButtonlClick(Sender: TObject) ; Crpanuua 143 u3 290|
var
Haszapg |

N: integer; // nposepsaemoe wucao

d: integer; // deaumenw

r: integer; // ocmamok om deserus n na d
begin Sokpure |

N := StrTolnt(Editl.text);

d = 2; // cnavana 6ydem deaumo na dea

repeat

Ha Becb skpaH |




r := N mod d;
if r <> 0 // n ne pazdesunroco navuero na d
thend:=d + 1;
until r = 0; // natiderno wucao, na xomopoe n pasdeaunocv 6e3 ocmamxa

ifd=N
then label2.caption := Editl.text + > — mpoctoe uncio.’
else label2.caption := Editl.text + * — cocraBHOe 4ucyo0.’;
end;
[TpoitT TecT mag TpoOBEpPKN CBOUX 3HAHWI 1O MPOWIEHHOMY MaTepUaJy.

2.3.6 BBoja u BbIBOA MH(OpMAaIUNA C IIOMOMIbIO AMAJIOTOBBbIX OKOH

B ocHOBe irasiora MexK /Iy MoJIhb30BaTeIeM U KOMIIBIOTEPOM JIesKUT OKHO Juastora (dialog
box) — dopma, coepzkaiias KOMIOHEHTBI JJisl BBOJA JAHHBIX: KHOMKM, TEKCTOBbBIE MOJI,
durarkku, nepeksrodaresn, cnucku u Jap. C MOMOIIBIO STUX KOMIIOHEHTOB T0JIb30BaTEh
pocMaTpuBaeT u BBOAUT Januble. B cpene Delphi okno nmasora cosmaéres Ha ocHOBe
O0OBIYHOI (POPMBL.

OkHa, majiora MOryT paboTaTh B OJTHOM U3 JBYX PEKUMOB, MOHOIOJIBHOM (MHOT/IA IO
BODPSIT MOJIAJIHOM, OT aHrI. modal) 1 HeMoHOmoIbHOM (HEMOIAIBHOM, OT aHJI. modeless).

MoHoro/IbHOE OKHO JIHAJIOTa He JTaET TOJIb30BATEI0 BOSMOXKHOCTH TEPEKTIOIATHCS Ha
JIpyrue OKHa MPOrpaMMBbl JIO TeX IOp, MOoKa paboTa ¢ HUM He OyjeT 3aBepiinena. Cpaszy
3aMETUM, YTO 9TO HE MeIIAeT IO0JIb30BAaTEe/II0 MEePEKJII0UaThCsd Ha JPYTHUe IIPOrPAMMBbI,
HAIIPUMED, C HOMOIIBIO MMaHe u 3a7ad Windows minm HaKaTueM KOMOUHAIMYM KJIABUII
Alt+Tab. BosbmimuacTBO OKOH Jnajiora paboTaeT B MOHOIIOJTBHOM PEKUME.

Hemonomnosbabie OKHA jIajIora mpeioCcTaB/IsioT MOb30BaTEI0 CBODOLY BBIOODA, TT03-
BOJISIS BBOJIUTH JIAHHBIE CPa3y B HECKOJTBKHUX OKHAX.

B Delphi peasinzoBanbl pa3indHble JIUAJIOrOBbIE OKHA C TIOMOIIBIO IIPOIEIYP U (PyHK-
i,
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IIponenypa numasoroBoro okHa ShowMessage
ShowMessage (Coobwenue);

Project1

CooBLWEHHE AN9 NONEZ0EATENA

Puc. 2.29: TnasoroBoe okao ShowMessage

[Iporiemypa ShowMessage (const Msg: String) orobpazkaeT OKHO COOBIIEHUsT ¢ KHOTI-
koit OK. B 3arosioBke okHa cO00IIEHNsI, BBIBOIUMOTO MPOIe ypoit ShowMessage, ykazaHo
Ha3BaHMe IPUJIOKEHNUsI, KOTOpoe 3a1aércs Ha BKiIajke Application okaa Project Options.
Ecyin nHazBanme npuiozKeHus He 33/1aH0, TO B 3ar0JIOBKE OY/IET UM UCIIOJIHAEMOro daiia.
Jlnagorosoe okHO ShowMessage mpeaHasHaueHO I COOOIIEeHNsT NH(MOPMAIUH 030~
BaTeJI0, HO He JJIsl TIOJIydIeHnsT 0OpaTHONW HH(MOPMAIMH OT OJIb30BaTE I,

Hamnpumep, ecitm B mporpaMme HaIlMCATh BBI3OB IIPOIE/LY P

ShowMessage('Coobirienne 1151 moJib3oBatess’);

TO OTKPOETCH INAJIOrOBOE OKHO 2.29.

Dyaknusa gumajgoroBoro okHa InputBox

Iepemennan:= InputBox (Bazonosox, [lodckaska, 3nauenue).

Oynknus InputBox(const ACaption, APrompt, ADefault: String): String oro6pazxka-
er JMajoroBoe OKHO JIIsi BBOJA CTPOKU TekcTa. OKHO BBIBOAMUTCS B IIEHTPE dKpaHa U
COJIEPZKUT TI0JIe BBOJIa ¢ Ha Immchio, a Takxke KHonku OK u Cancel. Eciin Bo Bpemsi pabo-
ThI IIPOI'PaMMBbI II0JIb30BaTEJ/Ib BBEJICT CTPOKY U IMMEJIKHET Ha KHOIIKE OK, TO SHaAYCHUEM
by inputBor Oyner BBenéHHas cTpoka. Kcim Oymer ciaenan METI0K Ha KHOIKE
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¥
7 (DYHTI)I-I{H.-rlﬂrpﬂl-.-‘-‘-.-‘nbl

Beearme BeC B dyHTax

0k | Cencel

Puc. 2.30: Iuamnorosoe okuo InputBox

Cancel, To 3HaveHneM GyHKINN OyIeT CTPOKa, epelaHHas (PYHKIINA B KavdeCcTBe Iapa-
MeTpa 3HaueHue.

Ilepemenran — mepeMeHHasi CTPOKOBOTO THUIIA, 3HAYEHNE KOTOPOM JIOJI?KHO OBITH II0-
JIy9EHO OT TOJTb30BaTEIS;
3a204060% — TEKCT 3arojIOBKa OKHA BBOJIA;
Ilodcka3ka — TEKCT TOSICHAIOMIETO COOOIEHMS;
3nauerue — TEKCT, KOTOPBIi OyIeT HaXOAUThCs B 110JIe BBOJA, Koraa okHO InputBox mo-
SIBUTCSI Ha SKPAHe.

Hamnpumep, ectm B mporpaMme HaIllUCaTh BBI30OB (DYHKIIAN
s := InputBox ('@ynmor-rkunrozpammo.’ , 'Beedume eec 6 dynmaz’, '0°);
TO OTKPOETCs juajoropoe okHo 2.30.

JunamoroBoe okno MessageDlg
Buwibop: = MessageDlg( Coobwenue, Tun, Knonku, KonmexcmCnpaska)

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Ha4vano |

CogeprxaHue |

lMpakTukym |

Crpannya 146 n3 290|

Hazag |

Ha Becb skpaH |

Oyuxims MessageDlg (const Msg: String; AType: TMsgDlgType; AButtons: TMsgDlgButtons; 3axperrs |

Helpctx: Longint) : word oroGpakaeT OKHO COOOIIEHMsI B IIEHTPE SKPAHA U ITO3BOJISIET
[IOJIyIUTh OTBET moJib3oBaressd. [lapamerp Msg comepkuT oTobOparkaeMoe COODIIEHUeE.
Tun okua coobienust onpenenserca mapamerpom AType, Ilapamerp AButtons 3amaer




'T thafn cikest, bxt ByvaeT waaneH

Zancel

Puc. 2.31: HIuamnorosoe okuo MessageDlg

Habop KHOMOK OKHa, [lapamerp HelpCtr omnpejesser KOHTEKCT (TeMy) CIIpaBKH, KOTOPast
MOSABJISIETCST BO BpeMsI OTOOParKeHHsI JIUAJONOBOIO OKHA IIPU HAXKATUK II0JIH30BATEIEM
Kyapumm <F1>.

OKHO COOOITIEHNST MOXKET OTHOCUTBCSI K PA3JIUIHBIM TUIAM U HAPSAILY C COODIEeHUeM
coJiepzKaTh KapTUHKU. SHadeHune QyHKiun MessageDlg — auciio, IpoBepruB 3HAYEHIE KO-
TOPOr0, MOXKHO OIPE/IEINThH, BBIDOPOM KaKOil KOMAaH/IHON KHOIIKY OBIJT 3aBEPIIEeH JTHAJIOT.

Hamnpuwmep, eciiu B mporpamMme HalmcaTh BbI30B (DYHKIUN
R := MessageDlg(’®aiin 6yner ynanen’, mtWarning, [mbOk,mbCancel| , 0) ;

TO OTKpoeTcsd JmajioroBoe okHo 2.31. R — memoro tuma, mosryaur 3unadenue 1 wiam 2 B
3aBUCHMOCTH OT TOr0, KaKylo KHOIIKY HaxKMmeT mojb3oBaresb. Ecan Ok, To R=1, ecim
Cancel, To R=2.

Coobwenue — TekcT coolrienns B quajoroBom okne MessageDlg;

Tun — Tun coodbmenus. CoolbIieHne MOXKeT ObITh NH(MOPMAIIMOHHBIM, ITPEJIyITIPEsK 1a-
IOIIUM WJIH COOOIIEHHEM O KPUTHUIECKON omunbke. KaxkKjgoMy THITY COODIIEHHsST COOTBET-
CTBYEeT OIIPE/IeJIEHHBIN 3HaYOK. THII cOODIIEeHNs 3a0a6TCd UMEHOBAHHON KOHCTaHTOI:
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Koucranra

Tumn coobuieHus

'
mt Warning Bunmanue A ®
mtError Omunbka @
i
mtInformation Nudopmarus “u)
Kaghedpa
1 npuKAaOHOT
mtConfirmation | IlonTBep:keHue w) MAMEMAMUKY,

U UHPOPMAMUKU
mitCustom O6bryHOE |

Hauano

Knonxu — crmcok KHOIIOK, OTO6pa}KaeMbIX B OKHE COO6HL€HI/IH. Crmcok MOXKeT COo-

CTOATHh M3 HECKOJIbKHMX Pa3/IeJIEHHBIX 3aIlATBIMA MMEHOBAHHBIX KOHCTAHT. Bech crmcok Sappmio |
3aKJIIOYAETCS B KBa/IPATHBIE CKOOKH P |
KoncranTa | Knomnka
mb Yes Yes > | d |
mbNo No
mbOK OK SN
mbCancel Cancel Crpanuua 148 u3 290|
mbHelp Help
mbAbort Abort Hasaz |
mbRetry Retry
mblgnore Ignore Ha sece sxpan |
mbAll All

3akpbiTh |

Nwmerores ase kornctaunTbl — mbYesNoCancel 1 mbOKCancel, 3agatomue mpegorpeie-
JIEHHBbIE HaOOPBHI KHOIIOK:

mbYesNoCancel = [mbYes, mbNo, mbCancell;



mbOKCancel = [mbOK, mbCancel]

KonwmexemCnpaska — mapaMerp, ONpeesIsonuii pa3jes CIpaBOYHOM CHCTEMBbI, KO-
TOPBIN [OSIBUTCSL HA SKPaHe, eC/IH I0JIb30BaTe/b HaxkMeT Kiaasuiny <F1>. Eciau BbBOJ,
CIIPABKH HE IIPEJyCMOTPEH, TO 3HadeHne mapamerpa KowmekemCnpasku JOIXKHO OBITH
PaBHO HYJIIO

2.4 BcniomorartesibHbIE aJITOPUTMbI U HOITPOTPAMMbI

2.4.1 CTpyKTypa noanporpaMmbI

B sa3bike Delphi ocHOBHO#I mporpaMMHOIl eInHUIEH sIBJIsteTcsi mmoanporpaMmma. Ilo-
[IPOrPaMMBI JIEJISITCS Ha MPOIeaypPbl U (DyHKITUN.

DyHKOUAMM Ha3bIBAIOT TaKWe IOJNPOrPAMMBI, KOTOPbIE NPU CBOEM BBITIOJTHEHIHT
[IPOU3BOIAT KAKHE-JIMOO BBIYUCJICHUST U COOTBETCTBEHHO 6038PAU,AI0M KAKOE-TO 3Hade-
Hie (BBIUUC/ISET U BO3BPAIIAET CUHYC, JJINHY CTPOKH, MOJIYJIb U IIPOH.).

ITporieaypamMu Ha3bIBAIOT TOIIPOTPAMMBI, KOTOPBIE BBIMIOJHAIOT HEKOTOpBIE deti-
cmeus (CYNTBIBAET JaHHBIE C KJIABUATYDHI, ylajsieT CHMBOJI U3 CTPOKH ¥ TIPOY. ).

Onucanme OOAIPOrpaMMbI COCTOUT U3 TPEX dUacTeil: 3a20406Ka NOONPOZPAMMDL,
AOKAABHO20 ONUCAHUA U Mena nodnpozpammo. OTUCaAHNE TOIIPOrPAMMBI — 9TO TOJIHKO
OIMCAHKE, KOTOPOE HUKOT/Ia HE BBIMOJIHACTCS caMoO 10 cebe U MOXKET PacIojiaraTbCs B
JIF060M MeCTe HUCXOJHOTO TeKeTa (HO 00sI3aTesIbHO JI0 [IEPBOrO BBI30BA MOJIIPOrPAMMEBI).

3aroJiIoBoK HCIOIB3yeTCsl, YTOOBI IBHO BBECTH B IPOI'PAMMY HOBYIO IMOITPOTPAMMY
1 0003HAYUTH HAYAJIO €€ ONMCAHUSI.

JlokaspHBIE OMTUCAHUS TIPEJICTABIAIOT CO00I HAOOP ONMUCAHWI TUMIOB, TIEPEMEHHBIX,
KOHCTAHT U JPYTUX MOAIPOTPAMM, KOTOPBIE JEHCTBYIOT TOJHKO B PaMKaX JAHHOM TOJI-
IIPOTPaMMBL.

Teno momgmporpaMmMbl — 3TO Jiorndeckuii 6Jiok begin. . . end, comepzxkariuii onepa-
TOPBI 1 KOMaH/IbI sI3bIKa MPOIPAMMUPOBAHUS U PEATNBYIOIINI HYyKHYIO JIOTHKY PAOOTHI.

BbI130B mozmporpaMmbl OCYIIECTBIISCTCA C MOMOIIBIO yKa3aHus UMEHH I1OJIIPO-
rPpaMMbI 1 KOHKDETHBIX 3HAYCHUIT JIJIsI KaXKJ0r0 U3 €€ ImapaMeTpOB.
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varVl...:

Procedure A; .
yarvVZ...;
Procedure Al;
varvV2l...;
Procedure B; Kagedpa
varV3i...: NPUKAGIHOT
e : MAMEMATUKL
U UHPOPMATNUKY
ProcedureBl: £
m\'i g i Hauano |
Procedure B2; Copnepate |
varv3z...;
lMpakTukym |
<] |
Puc. 2.32: Cxema B3amMOIEHCTBUSI IOIITPOTPAMM
« | » |
Korma B TekcTe mporpaMMbl YKa3bIBA€TCs UMsI paHee OIMCAHHON IOAIPOrpaMMbI C Crpanuya 150 u3 290|
dakTUIeCKNMH IapaMeTpaMi, TO BBIITOJHEHIE OCHOBHOM YacTH IIPOTPAMMbl OCTAHABIMBACTCS
U yIIpaBJeHUe IepegaéTcs MOoAIporpamMMe, JI0 TeX Mop, IMOKa B X0Jie paboThI He OyJIeT J10- Iz |

CTUTHYT €€ KoHell (3apesepsupoBantoe cjioBo end). [Tocie sToro ynpasienue nepeiaercst
obpaTHO B mporpamMmy (WM JPYIYIO MOJNPOrPAMMY ), BBI3BIBABIIYIO JIAHHYIO OJIIPO-
rpamMMy.

Ha Becb skpaH |

3akpbiTh |

[Ipu onmcannm HECKOJIBKUX MOIIPOrpaMM U3 60J1ee «HU3KOi» 110 PACIIOJIOXKEHHIO 101
[IPOrpaMMbl MOXKHO BBIZBATH 00JI€€ «BBICOKYIO», a TaKKe 00PATUTHCA K €€ IepeMEeHHbIM.

Bosmozkno orlepexkaroiee oIlncaHue. Ono zak/rouaercda B TOM, YTO 00bABJIIETC



JIMIIB 3ar0JIOBOK TOJAIPOrpaMMbl B, a €€ Tejlo 3aMeHsieTCsl CTAHJIapTHON JIUpPEeKTHBOIM
Forward. Torma B 60j1ee «BBICOKOiT» moamporpaMve A MOXKHO HCIIOJIB30BATHL OOpale-
HUEe K Ioimporpamme B — Belb OHa yzKe OIHMCaHa, TOYHEe, M3BECTHBHI €€ (hopMaJibHbIE
mapaMerTpbl, 1 KOMIIMIATOD MOXKET IIPaBUJILHBIM 00pa30M OpraHu3oBaTh €€ BbI30B. [Ipu
9TOM TEJIO MOANPOTPaMMbl B HAUMHAETCs 3ar0JIOBKOM, B KOTOPOM YK€ He yKa3bIBAIOTCS
onrcaHHbIe paHee (popMaJIbHbIE TAPAMETPHI.

Procedure B (j ; byte); forward;
Procedure A (i ; byte);
begin
B(i);
end;
Procedure B;
begin
A();
end;

3aroJiIoBOK MPOIE/lyphl COCTOUT U3 cjioBa procedure, 3a KOTOPBIM CJIE/IyeT UMs [IPO-
eIy PhI, KOTOPOE HMCIIOJIb3yeTCsl JIJIsT BBI30BA MPOTIE/IYPbl, AaKTUBUBAINK €€ BBIITOJTHEHN.
Ecnu y nporietypsl ecTh mapaMerpbl, TO OHH YKA3bIBAIOTCS TIOC/IE€ UMEHHU MPOTIEIyPhI, B
CcKOOKax. 3aBepIaercs 3aroj0BOK IPOIETyPhl CHMBOJIOM «TOYKA C 3aIISITOM.

Procedure Nmsllponeaypsr (Crnucokllapamerpos);

3a pazesoM o0bsABIEHNS TEPEMEHHBIX PACIIOIOKEH pa3/iesl MHCTPYKImii begin. . . end,
3a KOTOPBIM CJIeJIyeT CHMBOJI «TOYKa C 3alsToii». B pasiesile MHCTPYKIMIT HAXOMATCA
HCIIOJIHAEMbIE€ MHCTPYKIUHU ITOAIIPOrPAMMEBL.

3aroyioBok (pyHKIMKE cOCTOUT u3 cjoBa Function, umenn (pyHKIHH, KOTOPOE TaKKe
HCIIOJIB3YEeTCsI [IJIsl €€ BBbI30Ba, CIIMCKa IIapaMeTpoB. B KOHIe yKa3bIBAETCs TUII PE3yJIbTaTa,
KOTOPBI Bo3Bpalaer GyHKINAs. DTOT TUI HA3LIBAIOT TUIIOM (DyHKIAU.

Function Nma®@yukiuu (Coucokllapamerpos): Tun®yukiuu;

Ormame mporeypbl 0T (GYHKIHH 3aK/II0YA€TCS B TOM, 9TO PE3yJIbTaTOM HUCIIOJTHE-
HUsI OIIEPATOPOB, 00pA3YIONUX TeJ0 (DYHKIHMH, BCET/Ia SBJISETCI HEKOTOPOE 3HaueHUE,
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[IO3TOMY OOpalleHne K (YHKIUA MOXKHO HCIIOJIb30BATH B COOTBETCTBYIONINX BbIPAXKEHU-
SIX HAPSy C MepPeMEeHHBIMU U KOHCTAHTaMU. THIT — 9TO THII BO3BpAIIAeMOro (byHKIIHed
pe3yJibTaTa.

Kpowme Toro, mobas dpyHKIMs nMeer BHyTpeHHIO 1epemennyio Result Toro xe tu-
na, 9ro u Tun Gysknuu. [IpucanBanme 310l mepeMeHHON 3HAYEHUS TPAKTYeTCsd Kak
yKa3aHUe pe3yJsibTaTa, Bo3BpalaeMoro gynkimeil. Takke 1718 BO3BpaIlleHns Pe3yibTaTa
dyHKIINN B JI€BOI YaCcTH OllepaTopa MPUCBAUBAHUS MOYKET HCIIOIL30BAThCA €€ mMmd. Ic-
[I0JTb30BaHNe UMeHN (DYHKIIMH B [IPABOIl YaCTU OlepaTopa MPUCBauBaHUs BHYTPHU CaMOii
dyHuKIMN 03HAUACT PEKYPCUBHBIN BHI30B (DYHKIINN.

2.4.2 Twunbsl napamMeTpoB

[IepemenHbIe MOXKHO Pa37deInTh Ha JIOKAJIbHBIE U IJiobaJjibHbIE. [lepementbie, 00b-
sIBJITEMBIE B MPOIEAypax U (DYHKIUSIX, SIBJIAIOTCs JOKaJIbHBIME. OHE CyIIECTBYIOT TOJIb-
KO BO BpEMs BBIIOJIHEHUsI COOTBETCTBYIONIEH Mpoleayphbl wian GyHKmum. T.e. maMaThb
JIJIST HUX BBIJEJISIETCS TOJIBKO IIPU BBI30BE COOTBETCTBYIOIIEH MPOIEyphl WIH (DYHKIIUN 1
0CBODOXK IaeTCsl P BO3BpaTe B BBI3BABINYIO poreaypy. Ilepemennbie, 00bsiBIeHHBIE BHE
HPOTIEIYP Win (PYHKIINN, SIBJISIOTCS TJI00AIbHBIMU, U JIOCTYITHBI KAK U3 TeJIa IIPOrPAMMBI,
TaK W U3 JIIOOO €€ TO/IITPOrpaMMBbI.

[Ipn HAIMCAHUM TTPOrPAMMBI UCIIOJIB3YIOTCS IMapaMeTphbl, BOCIPUHIMaeMble Kak pop-
MaJibHBbIE IapaMeTpbl. [Ipr BbI30Be HOAIIpOrpaMM B HUX IePeIaloTcss HEKOTOPbIE Iepe-
MEHHbIe, KOHCTAHTbI, BbipazkeHusi. OHM sBISIOTC (pAKTUIECKUMHA TTapamMerpamu. [1pn
BBI30BE IMOIIPOrPaMMbl (hOpPMAIHHBIE MTApaMeTPhl 3aMeHs0TCs hakTudeckumu. x Ko-
JIMIECTBO, TUIIBI, & TAKKe MMOC/IeI0BATETbHOCTD JIOJIZKHBI COBIIAJIATh.

Bagaua: Cozmarh hyHKIUO ¢ aByMs napamerpamMu A u B, koropast 6ymer Bo3Bpa-
maTh pe3ysbrar Bo3ejeHust A B crenenb B (pucynok 2.33).

function power(A B:real):real;
begin
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?' Form1 E

A B cTeneHd B= |B5025

Puc. 2.33: IIpumep dopmbr jjist Beraucienus A B crernenu B

result:=exp(B*In(A)); //npucsausanue dynryuu evivuciernnozo 3navernus
end;

procedure TForm1.Button1Click(Sender: TObject);
var X, Y : real;
begin
X := StrToFloat(editl.text);
Y := StrToFloat(edit2.text);
edit3.Text := FloatToStr(power(X,Y)); //6wi306 ¢ynxuyuu power
end;
B npumepe A u B - dopmanbabie mapamerpsr, X u Y - paKTUUECKHE TapaMeTphI.

2.4.3 Pekypcus

Pekypcust — 310 Takoiil criocob opraHu3anuu BbIYUCIUTETHLHOIO IPoIecca, Mpu KOTo-
POM MOJIIPOrPaMMa B X0OJIe BBIIOJHEHHUS COCTAB/ISIIONINX €€ OlIePATOPOB 00pAIaeTcs cama
K cebe.

Pekypcusi — Bb130B by K11 (IIPOIE/LyPbI) U3 HEE Ke CAMOI, HEIIOCPEICTBEHHO (MMpocTast
pekypcusi) win depe3 apyrue GyHKnnn (CJIOXKHAs 1 KOCBEeHHasi peKypcus). Ha-
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npuMep, dbyukims A Bo3piBaer Gynknuo B, a dynkiua B — pyaknuo A. Kosmaecrso
BJIOXKEHHBIX BBIZOBOB (DYHKIMH WJIN IIPOIELYPhl Ha3bIBaeTCsa TJIyOuHON peKypcuu. Pe-
KYPCHUBHas IIPOTrpPaMMa I03BOJISET OINUCATH MTOBTOPSAIONIEECS WM JlakKe IMOTEHIIHAILHO
OEeCKOHEUHOE BBIUNC/ICHNE, TPUIEM 0e3 SIBHBIX ITOBTOPEHHI YacTeil IpOrpaMMbl U UCIIOJIb-
30BaHUS ITUKJIOB.

[Ipu BBITIO/THEHUYT TPABUIBHO OPraHM30BAHHON PEKYPCUBHOI ITOIIPOIPAMMBI OCYITIECTB-
JISIETCST MHOTOKPATHBIN ITepPex0/i OT HEKOTOPOT'O TEKYIIEr0 YPOBHS OPraHU3allui aJropuT-
Ma K HUZKHEMY YPOBHIO ITOCJIE0BATEIBHO JI0 TEX 110D, IT0Ka, HAKOHEIl, He OyJIeT HOJIyIeHO
TPUBUAJIBHOE PENI€eHUE MOCTaBJIEHHON 38/ a91.

CTpyKTypHO peKypcuBHasi (pyHKIUS Ha BEPXHEM yPOBHE BCErjia IIPeJICTaB/IsieT cOOOi
KOMaHJly BeTBJIeHUsI (BbIOOD OJNHOM W3 JBYX miau Gojiee aJbTePHATUB B 3aBHCHMOCTH
oT ycaoBus (yCJIOBH), KOTOPOE B JJAHHOM CJIydae YMECTHO HA3BaTh «yCJIOBHEM IPEKPa-
IIEHNsT PEKYPCUN» ), UMEIOILYO JIBe WJIN 0ojiee ajbTepHATHBHBIE BETBU, U3 KOTOPBIX XO-
T OBl OJIHA ABJIsIETC PEKYPCUBHOI 1 XOTsd ObI OjlHa — TPUBHUAJIBbHOM. PekypcuBnas
BETBb BBINOJIHIETCS, KOTIJIa YCJIOBHUE IPEKPAIIEHUS PEKYPCUU JIOXKHO, U COJIEPIKUT XOTsI ObI
OJINH PEKYPCUBHBII BBI30B — IPIMOil WJIK OIIOCPEI0BAHHBII BbI30B (pyHKIIMEH caMoil ce-
0s1. TpuBma/ibHas BETBb BBIIOJIHAECTCS, KOTJIA YCJIOBHUE TTPEKPAIEHUs PEKYPCUT UCTHHHO;
OHa BO3BpAIlaeT HEKOTOPOE 3HAYEHUE, He BBLIOJIHAS PEKYPCUBHOIO BbI3oBa. [IpaBmibHO
HaluCaHHas peKypcuBHasg (PYHKIUS JIOJKHA TapaHTHPOBATD, YTO Yepe3 KOHETHOE TUCTIO
PEKYPCUBHBIX BBI3OBOB OyJIeT JIOCTUTHYTO BBINIOJTHEHUE YCJIOBUS NPEKPAIEHUsT PEKYP-
CUU, B pe3yJbTaTe 4ero Iernodka IocaeJ0BaTeIbHbIX PEKYPCUBHBIX BBI30BOB IIPEPBETCS U
BBIIIOJIHUTCH BO3BPAT.

Pekypcusnas hopma opranusanum ajaropuTMa OObIYHO BBITVISIUT U3AIIHEE UTEPaIii-
OHHOM ¥ JaéT Oojiee KOMITAKTHBIH TEKCT MPOrPpaMMBbI, HO TPU BBLITIOJTHEHUU Me/IJICHHEe
U MOYKET BBbI3BAThH IIEPENOJHEeHNe CTeKa ([P KayKJIOM BXOJE B HOAIPOIPAMMY eé JIo-
KaJIbHbIE IIePEeMEHHbIE Pa3MEIIAIOTCd B OPraHU30BAHHON 0COOBIM 00pa30M 00JIaCTH TTaMsI-
TH, Ha3bIBAEMOIl TPOrpaMMHBIM cTekoM ). Teopernueck, JT00y10 PeKyPCUBHYIO (DYHKITHIO
MOXKHO 3aMEHUTH ITUKJIOM U CTEKOM.

Banauga: Buuucaums gaxmopuan wucaa N, ucnosvdysa pexypcuio.
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function factorial ( i: word ) : extended;
begin
ifi=20
then result := 1
else result := i * factorial(i-1); //pexypcusroiii 6wi306 dynruuet camoti ceba
end;

procedure TForml.ButtonlClick(Sender: TObject);
var N : word,;
begin
N := StrTolnt(editl.Text);
edit2.Text := FloatToStr(factotial(N));
end;
B narmmem ciryaae perenue npu i = (0 TpuBuasibao (dakropuas 0 paBeH 1) u uCHosb-
3yeTcs JIJIT OCTAHOBKHU PEKYPCHUMU.

2.5 CTpykTypupoBaHHbIE (COCTaBHbIE, CJIOXKHbIE) TUNBI JAHHBIX. AJITOPUTMBI
006paboTKM JaHHBIX CTPYKTYPUPOBAHHBIX THUIIOB

2.5.1 CuMBOJIBHBIN THUII

SHaYeHUsIMI CHUMBOJIBHOIO THUIIA SIBJISIETCST MHOXKECTBO BCEX CHMBOJIOB KJIABHATYPHI.
KazkmoMy ciMBOJIY HPHUIIACHIBAETC 11eJ10e Yuc/o B auamnasone 0..255. 9To Iucao CIIyKuT
KOJIOM BHYTPEHHErO IpeJicTaBIeHns cuMBoJia. Bee 256 cuMBOJIOB pa3MelneHbl B KOJIPO-
BOYHO TabJuIie.

B Windows B 0CHOBHOM HCIIOJIB3YyeTCsI KOJAMPOBKa, KoTopast HasbiBaercss ANSI. Pasno-

ButHOCTHL HAOopa ANSI, comepKatias cCMMBOJIBI PYCCKOTO ajihaBuTa, HazbiBaeTcss Windows-
1251.

Kparkasa ucropudeckas crpaBka:
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ASCII (yuraercs ackm) - 3T0 nepBasi KOJAUPOBKA, IPUMEHSBIIASICS €IIE B TOPY,
koryia 99% 1o3epos SO e nazke He pouauck (1963 rox). Koguposka 7-6urhast,
TO €CTh OllpejiesieHO 128 cuMBOJIOB, 8-if OUT MOJTHOTO OaiiTa UCIIOIb30BAJICS JI/Ist
IIPOBEPKH YETHOCTH, MOCKOJBKY B TO BpeMs KaHAJbl ObLIH HEHAIEXKHBIE, TO
IIPE/INOJIATaI0Ch, YTO OyJIeT MPOBEPATHCI KaK Il MOy YeHHbIN OaiT.

Jlanee co BpeMeHeM CTaJjIo TMOHATHO, YTO JIJIsd JIPYTUX SA3BIKOB MOYKHO HCIIOJIb-
30BaTh 8-if OUT JI/IsT OTOOPArKEHMST HAIIMOHAJIBHBIX CHMBOJIOB - TO €CThb HCITOJIb-
30BaTh 256 CHUMBOJIOB. DTy PACIHIUPEHHYIO 8-OUTOBYIO KOJMPOBKY YCJIOBHO Ha-
spiBatoT ANSI (quraercs ancu) mo HA3BAHUIO AMEPUKAHCKOIO MHCTUTYTA CTaH-
JIapTOB, B PaMKaX KOTOPOro u ObLia mpejjokeHa 8-OutoBas koauporka. Co-
OTBETCTBEHHO, JIJIs KarKJIOT'O HAIMOHAJBLHOTO fA3bIKA OblLIa IPEJIoKeHa CBOsI
packJiajika BTopoil mostoBuHbl Tabsuipl (o1 128 10 255 cumBosia), a nepsast 1mo-
soBuHa Tabsmnbl ot 0 0 127 - n3navanbabie cumposibl ASCIL. KOI-8, CP-1251,
1252 u npod. - 310 pasnnunble maKapHamun ANSI.

aee, Korja JieJio JIONLIO JI0 MEPOIIHGOB, CTaJ0 MOHATHO, YTO B 256 cHM-
Bos1oB He yMectuThest u nosisuiaack UNICODE (umraercs onnkon) - rae Ha 1
CUMBOJI OTBOJUTCs 2 Oaiita, To ecThb 65536 cUMBOJIOB, T/e TabINIA ObLIa YKECT-
KO TIOJleJIeHa MeK/ly HallMOHAJIbHBIMU cuMBoJjiaMu, Hanpumep rtabdsmma ASCII
ocrajach B uareppasie U+0000 xo U+007F, a kupuuna B uarepsaje U-+A640
10 U+AGIF u .1

C mapacranueMm yrapa cTaJjo sicHo 9To 65536 cUMBOJIOB TaK»Ke He XBaTaeT, I10-
TOMY YTO MOABUJIUCH SMOJ3H, CTAIU IMOJHUMATH FOJIOBY JIpYTH€e HAIMOHAIbLHbIE
CUMBOJIBI, CIIPABEJTMBO yKa3biBaBIue Ha HexBaTKy Mecta B Tabuie UNICODE,
toryia 66wt npeyioker UTF-8 (uuraercs rorusd 8), riae koimdectso 6aiiToB B
CUMBOJIE IMEET Pa3Hylo JUIMHY U MOXKET ObITh oT 1 1o 4 Oaiit, uro maér 1 112
064 cmMBOJIOB.
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Dec| Cumpon | Dec | Cumeon |Dec| Comeon | Dec | Cumeon | Dec:|Cumeon | Dec | Cameon | Dec | Cumeon | Dec |Cumion
cuen. SP
0 |cnmeu. NOP| 32 |(Ilpoben) | 64 (el 96 128 B 160 192 A 224 a
1 |cmeu SOH| 33 ! 65 A 97 a 129 r 161 v 193 b 225 ]
2 |coeu. STX | M " 66 B 98 b 130 . 162 ¥ 194 B 226 B
3 |cneu. ETX | 35 id 67 C 99 c 131 r 163 1 195 r 227 r
4 |cneu. EOT | 36 $ 68 D 100 d 132 164 a 196 Jij 228 il
5 |cnew ENQ| 37 %a 69 E 101 e 133 165 I 197 E 229 e
6 |cneu. ACK| 38 & 70 F 102 f 134 i 166 | 198 K 230 &
7 |cnmeu. BEL | 39 ' 71 G 103 g 135 i 167 § 199 3 231 3
8 | cnen. BS | 40 [ 72 H 104 h 136 € 168 E 200 1 232 H
9 | cneu. Tab | 41 ) 73 I 105 i 137 oo 169 © 201 i 233 il
10 | cneu. LF | 42 * 74 1 106 i 138 b 170 € 202 K 13 K
11 | crmew. VT | 43 t 75 K 107 k 139 i 171 « 203 J1 235 1
12 | cneu. FF | 44 76 L 108 1 140 Ih 172 - 204 M 236 M
13 | cnen. CR | 45 - 77 M 109 m 141 K 173 205 H 237 H
14 | cneuw. SO | 46 . 78 N 110 n 142 h 174 & 206 0 2138 0
15 [ cneu.SI | 47 79 (8] 111 0 143 LI 175 i 207 I1 239 n
16 | cnen. DLE | 48 0 80 p 112 p 144 h 176 ° 208 P 240 p
17 | coen. DC1 | 49 1 81 Q 113 q 145 N 177 + 209 C 4 C
18 | cnen. DC2 | 50 2 82 R 114 r 146 178 1 210 T 242 T
19 | cnen. DC3 | 51 3 83 5 115 5 147 179 i 211 v 243 y
20 | cnen. DC4 | 52 4 84 T 116 t 148 " 180 r 212 @ 244 i
21 |cmen. NAK| 53 5 85 8] 117 u 149 . 181 p 213 X 245 X
22 |coew. SYN | 54 6 86 v 118 v 150 - 182 b 214 11 246 I
23 | conen. ETB | 55 7 87 W 119 W 151 — 183 : 215 Y 247 o
24 |cneu. CAN| 56 ki 88 X 120 X 152 184 5 216 111 248 1
25 | cneuy. EM | 57 9 89 Y 121 y 153 ™ 185 No 217 1] 249 11
26 | cnen. SUB | 58 : 90 Z 122 z 154 Ik 186 € 218 b 250 b
27 | cnen. ESC | 59 ; 91 [ 123 | 155 » 187 » 219 bl 2151 Bl
28 | cnen. FS | 60 < 92 124 | 156 H 188 ] 220 b 252 b
29 | cmeu. GS | 61 = 93 ] 125 ; 157 K 189 S 221 3 253 3
30 | cmeu. RS | 62 94 126 ~ 158 i} 190 ] 222 10 254 10
31 | cmen. US | 63 ? 95 127 159 19 i 223 5 255 'l

Ha Becb skpaH |

Puc. 2.34: Ceopnas rabmuna komos ASCII (Win-1251)
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YrobbI XpaHUTb 1 O6pa6aTbIBaTb CHUMBOJIbI, UCIIOJIB3YIOT CJIeJdYyIolnne TUIIbl JaHHbIX:

e AnsiChar upejcrasisiercss B Bujie HekoToporo nabopa ANSI-cuMBoJIOB, KOTODBIit
COJIEPZKUT B cebe CUMBOJIBI, KOJMPYIOIIIECsT OJHUM OaiiToM (6ailT — BOCbMUPa3PsITHOE
JIBOMYHOE YUCIIO).

e WideChar coorBercrByeT HabOp CHMBOJIOB ¢ KOupoBKoii Unicode, KOTOPBI BKJIIO-
JaeT B ¢ebsi CUMBOJIBI, KOJUPYIOIIHECs JIBYMsI OaiiTaMu.

e Char - sksuBasiearer tuity AnsiChar. Beesgen, aTobbr 0becrienTh COBMECTUMOCTh
C TIPEJIBIIY MU BEPCUSMU.

CUMBOJIBHBIE THUIIBI OTHOCATCS K IOPSJIKOBLIM THUIIAM, T.K. 3HAYEHUsS B TUIIE PACIIO-
JIO?KEHBI B OIPEJICJIEHHOM IOPSAJIKE, TPOHYMEPOBAHBI, a8 KPOME TOT'O, MOYKHO OJHO3HAYHO
OIIPEJICJIUTD TTOCTIE/IYIOMIUI U IPEJIBIIY I 3JIeMeHT Tulia (B OTJINYKNe OT, HAIIPUMED, Be-
IECTBEHHBIX THUIIOB, TJI€ 9TO CIEJIATH OJIHO3HAYHO HEBO3MOXKHO). CHMBOJIbHBIE KOHCTAHTHI
3aKJII0YalOTCd B OJIMHApHbIC KaBbruku: [ ‘g’ 7.

Bce cumBosBI yIOpSIJIOYEHBI, T.K. IMEIOT CBO JIMYHBIN HOMED. BakHO, 9TO cOOTI0/Ia-
FOTCs CJIEJIYIOIIE OTHOIIEHUSI:

JAJ < JBJ < 7C7 < < JXJ < JYJ < 7Z7
< <V << <8 <Y
K TI/IHy Char HpI/IMeHI/IMbI oliepalyumn CpaBHEHUA (CpaBHI/IBaIOTCH HEe CaMM CMMBOJIBI, a

UX KOJIbI B KOJIMPOBOYHON TAOJIUIIE: MEHBIIIE TOT CUMBOJI, KOJI KOTOPOrO B KOJIHUPOBOYTHOI
TabJIUIe MEHbIIE, T.e. KOTOPbI PACIOJIOXKEH JIeBee), a TaKyKe BCTPOEHHbIE (DYHKIIUN:
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Nmsa dbyHKIum Bo3spaiijaemoe 3HaueHue

Ord [TopsiAKOBBIIT HOMED SJI€MEHTa JJIsi HePeInCIUMbBIX TH-
moB, kox ASCII mrs Tuna Char

Chr CumBost (tunr Char), npeobpa3oBaHHBIN U3 YHCIOBOIO
aprymenTa chr(83) = 'S’ chr(116) = ’t’

Pred [Ipeapiayimee 1o MOpsAKYy 3HaUYeHUE JaHHOTO THa. Ha-
upumep, 3naderne Pred(’5’) = 4’

Succ Cremyrolnee 10 HOPsiIKY 3HadeHne JaHHOro Tuma. Ha-
npumep, 3Hadenne Succ(’h’) = 6’

2.5.2 CTpOKOBBIiT THUTI

Ctpoka, OHa Ke TeKCT — 9TO HabOp CHUMBOJIOB, Ji0Dasi WX IOCIEI0BATEIFHOCTE. Co-
OTBETCTBEHHO, OJIMH CUMBOJI — 9TO TOXKE€ CTPOKa, TOXKE TEKCT. TeKCToBas CTPOKA MMEET
onpeieIéHnyo JunHy. JITnHa cTpOKU — 9TO KOJUIECTBO CHMBOJIOB, KOTOPhIE OHA COJIEp-
KUT. 1t 06paboOTKH CTPOK MCIIOJIb3YIOTCSA CJIEIYIONIE THIIbI:

1. ShortString (kopoTkasi cTpOKa) mpejcTaBjsieT coO0i CTaTHIeCKN pa3MeIaeMble B

HAMsTH KOMITBIOTepa CTpoKn jiiHOi or 0 710 255 cuMBos10B. DKBuBasIeHT: String|N],
rme N <= 255.

2. Immunas crpoka String = AnsiString. [Ipu pabore ¢ 3TuM THUIIOM TAMATH BBIIE-
JIIETCST TI0 Mepe HAJ00HOCTH (JIMHAMUYECKH) M OrPAHIYIeHa UMEIOIIENHCst B PACIIOPsi-
JKEeHUH MTPOTPAMMBbI JIOCTYITHON MaMsThIO.

3. WideString (mwmpokasi crpoka) mpejcraBisieT coboil JIMHAMIYECKH PA3MEIaeMble
B [IAMSTHU CTPOKH, JIJIMHA KOTOPBLIX OrPaHUYEHA TOJIBLKO 00bEMOM CBOOOIHOM ITaMsITH.
Kaxkaprit cumBost crpoku tura WideString sannmaer He ojmH, a jiBa Oaiita. BBemén
JIJIsT COBMECTUMOCTH C KOMITOHeHTaMu, ocHoBbIBafomumMucs: Ha OLE-texromornm..

4. 3axkanunBatormasics HyiaéMm crpoka PChar.
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WideString ucnonb3yercs juist npejcrapienns crpok B kogupoeke UNICODE
ucrosp3yiomieit 16-tu 6utHoe npescrasiaenne Kaxkaoro cumsosa (WideChar).
DTa KOJMPOBKa MCIIOJIL3YETCsI B TEX CIydasiX, KOrja HeoOXoIuMa BO3MOKHOCTD
OJIHOBPEMEHHOI'O IIPUCYTCTBUS B OJHOI CTPOKE CHMBOJIOB U3 JABYX 1 00JIee sI3bI-
KOB (IIOMUMO aHIIHHICKOTO).

[Tpu ommcannu Kopotkoit crpoku String|N| B mamsitu nox neé Boimesnsiercss N+1 Gaiir,
MIEPBBII 6ANT COMEPKUT TEKYIILYIO JITUHY CTPOKHU, & CAMU CUMBOJIBI PACIIOJIATAIOTCS, Ha-
YUHAS CO BTOPOTO.

[Ipumepbt 00bsiBICHNS TTEPEMEHHBIX CTPOKOBBIX THIIOB:

var
S: String|[250]; // KOpOTKasi cTpoKa JmHOit 710 250 cuMBOJIOB
ssMax: ShortString; // KOpOTKasi CTpOKa JJIMHO 710 255 CUMBOJIOB
stS: String; // JIMHHAST CTPOKA
swS: WideString; // mmpoKast cTpoKa
psS: PChar; // cChLIKa Ha 3aKaHIMBAIOILYIOCS HYJIEM CTPOKY
acS: array [0..1000] of Char; // 3aKaHIUBAIOIIASCA HYJIEM CTPOKA JJIMHOM /10

1000 cumBoOIOB

CTpoKOBbIE KOHCTAHTBI 3aK/II0YAIOTCA B OJIMHAPHBIE KABBIUKH: ‘CTPOKA CUMBOJIOB’
‘Hello!” ‘2,4’ ‘ba’. 3mech ceyer oOpaTuTh BHUMAHNIE HA CTPOKOBYIO KOHCTAHTY '2.47. DT0
MMEHHO CTPOKOBasi KOHCTaHTa, T. €. CTPOKa CUMBOJIOB, KOTOPasi N300paskaeT CTPOKY «/IBe
IeJble 9eThIpe JIeCAThIX», a He YnCyo 2,4.

B 3Hadenune cTpokoBOit KOHCTAHTHI MOYKHO BKJIIOUATH KAaK IedaTaeMble, TaK 1 Herevda-
TaeMbI€ CUMBOJIbI, yKa3bIBasl [IOCJIE CUMBOJIA «7F£» JIECITUYTHOE WX MECTHAIATEPUIHOE
qucio or 0 1o 255, coorBercrrytomee Koy ASCII mykuoro cumBosa. Hampumep, 060-
3HadYeHne #13 COOTBETCTBYET CHMBOJIY IE€PEBOJa CTPOKHU. B 3ammcn KOHCTAHTBI MOYKHO
YepeioBaTh 3AIUCH B KABbIUKAX U 3aIlCH ¢ CUMBOJIOM 7. Hampumep, Koncranta 'cTpoka
17 + #13 + ’crpoka 2’ COOTBETCTBYET JABYM CTPOKAM:

cTpoka 1

CTpOKa, 2
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CTpOKOBBIil THII OIIPeIe/IgeT YIACTOK aMITH ITePEMEHHON JIJIMHBI, KaXKIbIi O0aifiT Ko-
TOPOT'O COJIEPKUT OJIUH CUMBOJI. Takum obpaszom, T String — 3To MenovKa 3JIeMEeHTOB
tuna Char. Kaxxaprit cumpost tuma String nponymepoBaH, HaduHas ¢ eauHAIBL. CooT-
BETCTBEHHO, IIPOrPAMMHUCT MOXKET 0OpAIaThCsl K JII0OOMY 3JIEMEHTY CTPOKH (CUMBOJIY)
110 €er0 HOMEPY B CTPOKE:

var

S1, S2: String;

S1 := "Hello’; // S1[3] =1’
S2 := ’students’; // S2[5] = "¢’
S2[1] :=’S’; // S2 = ’Students’

2.5.3 Onepanum HaJ CTPOKAMU

- Crpoku Delphi nomnep:kuparor oneparuio KOHKATEHAUMN <«+» (CIEIUIEHUsI, CO-
eJIMHEHUsI, pucoeuHenns). HecMoTpst Ha «HaydHOEe» Ha3BaHWe, olepariusl KOHKATeHa-
[IU BBIMIOJIHAET OYeHb MPOCTYIO Tporierypy. C MOMOIIBIO OlepaIiy KOHKATEHAIIUNA OJTHA
cTpoka npucoeunsercs K apyroit: S1 + ¢ ¢ + S2 = ‘Hello Students’. Eciu qmuna crpokn
[IPEBBICUT MAKCUMAJIBHO JIOIYCTUMYIO JIJInHY N KOPOTKOI CTPOKH, TO «JIUIITHIE CHMBOJIBI»
0TOPaChIBAIOTCSI.

- Haz cTpokamm JomycTnMo NCHOIb30BaHNE OIIepalifii OTHOINEHUS: = < > > < >=
<=.

CTpoKu CpaBHUBAIOTCS TTOCUMBOJIBHO, CJIEBA HAIIPABO C YIETOM BHYTPEHHEH KOIUPOB-
Ki cMBOJIOB. Olieparun OTHOIIeH s (=, <>, >, <, >=, <=) IPOBOJAT CPABHEHUE JIBYX
CTPOK CJIEBa HAIPABO JIO IEPBOTO HECOBIIQJIAIONIETO CUMBOJIA, U Ta CTPOKA CUUTAETCS
00JIbIlIe, B KOTOPOI TIEePBbI HECOBIAIAIONINN CUMBOJI UMeeT OOJIbIIII HOMEP B KOJIUPO-
BOYHOI Tabsuie. Pe3yspTar BBIIOJHEHNs ONEpAaIii OTHOIIEHUs] HAJl CTPOKAMU BCErJa
UMeeT JIOIMYCCKUNA THUIl.

Hamnpuwmep, soipaxkenune 'MS-DOS’ < 'MS-Dos’ umeer 3nauenue True, T.K. 1mepBbie
HecoBnaaomue cuMBosibl 'O’ u 'O’ npu CpaBHEHUU Omeparnueil «<» JIaioT Pe3yJbTar
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True.

"MS-DOS’ < 'Dos’ nmeer 3nauenne False, T.K. rmepBbie HecoBITaIarome CuMBOJIBI ' M’
u'D’ mpu cpaBHeHUN onepanueil «<» paior pesyiabrar False: ko cumBosia "M’ He MmenbIie
Koza cuMmBogia ‘D,

CTpoKM CUMTAIOTCS PABHBIMU, €CJIM OHU COBIIAJIAIOT 110 JIIMHE W COJEPZKAT OJIHUA U T€
’Ke CHUMBOJIBI HA COOTBETCTBYIOIIMX MECTaX B CTPOKE:

"MS-DOS’ = '"MS-DOS’ - pesyabrar True;

'MS-DOS’ <> "MS-DOS’ - pesynwrar False;

"MS-DOS’ = "MS-Dos’ - pesynbrar False;

'MS-DOS’ = "MS-D’ - pesyssrar False.
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Cran/iapTHbIE NIPOIeayPbl U (PYHKIIUU AJid PpabOThl CO CTPOKaAMU

AnsiLowerCase(S) : String

Bossparaer uMCXOgHYyI0 CTPOKY S, B KOTOPOil BCe IPO-
UCHBbIE OYKBBI 3aMEHEHBI CTPOYHBIMU B COOTBETCTBUMU C
HallMOHAJIbHON KOAUPOBKOil

AnsiUpperCase(S) : String

Bosspairaer ncxo/inyio cTpoky S, B KOTOPOii BCe CTPOU-
Hble OyKBBI 3aMEHEHBI MPOIUCHBIMU B COOTBETCTBHUU C
HallMOHAJIbHON KOAUPOBKOil

LowerCase(S) : String

Bosspairaer ncxo/inyio cTpoKy S, B KOTOPOii BCe JIATHH-
CKHE MPOIUCHBIE OYKBBI 3aMEHEHBI CTPOYHBIMU

UpperCase(S) : String

Bozparaer ncxoaHyio cTpoky S, B KOTOPOii BCe JIATUH-
CKHe CTPOYHBbIE OYKBBI 3aMEHEHBI TTPOITUCHBIMA

Length(S) : Integer

Bosepamaer gumny crpoku S: length(S2) = 8,
length(‘npuser’) = 6
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Hauano |

Concat(S1, S2 ...) : String

Bozpamaer cTpoky, IpeacTaB/IsIonyio co0oil crierie-
HIe CTpoK-TlapameTpoB S1, S2, ...

CogeprxaHue |

Copy(S, I, N) : String

U3 crpoku S kormmpyet N cuMB0OJIOB, HaIMHAST C CHMBOJIA
¢ HoMepoM [

lMpakTukym |

Delete(S, I, N)

U3z crpoku S ymasnser N cuMBOJIOB, HAYUHAST C CHMBOJIA
¢ HOMepoMm [

Insert(St, S, I)

Berasiisier mogcTpoky St B ¢TpOKy S, HAUMHAS C CUMBO-
J1a ¢ Homepom |
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Pos(St, S) : Integer

OTbICKUBaET B CTPOKE S IepBOE BXOKJCHUE ITOJACTPOKU
St u Bo3BpaIaeT HOMEp MO3UINU, C KOTOPOl OHA HAYH-
Haercs. Ecim mojcTpoka He HalijileHa, BO3BPAIAeT HYJIb

Haszag |

StringOfChar(C, N) : String

Coszmaér m BO3BpaImaer CTPOKY, cocTosinyio u3 N pa3
moBTOPeHHOro cumBosia C

Ha Becb skpaH |

B momyne StrUtils.pas comep:xarcs nosienbie DyHKIUT J1jis 00pabOTKU CTPOKOBBIX
epeMeHHbIX. YTOObI MOJAKIIOYUTH 9TOT MOJIY/Ib K IIPOrpaMMe, HY2KHO JTO0ABUTD €0 UM

(StrUtils) B pasnen Uses.

3akpbiTh |




Bamaua: /lana crpokoBas sesmanna S. Ilojgcanrars KOIMYIeCTBO CI0B B S, HAUXHAIO- -
muxcs ¢ cumBosia X (pucynok 2.35).

'._t” Form1

McroaHEE 0aHHEE
BEeauTe cTpoky 5:

BEeauTe CHMBON X Kadgedpa 5
NPUKAGIHOT
a MAMEMATUKU

U UHPOPMAMUKU

Ha4vano |
Pezynstare Copgepsatue |
K.OAMYECTED CNOE, HAYMHSHWMACA C CHMEONS

lMpakTukym |

<] |

« | » |

K Jakpeme
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procedure TForm1.Button1Click(Sender: TObject);

var 3aKkpbiTh |
S : String;
X : Char;

i, kol : integer;



begin

S =" + editl.text; //dobasrsem 6 navane cmpoxu npobea
X = edit2.text|[1]; //3abupaem 6 nepemenryro X moavko nepewvili cumeon
kol := 0;
for i := 1 to length(S)-1 do //npocmampusaem do npednocaednezo cumeora
if (S[i] =’ ’) and (S[i+1] = X) //ecau mexywuti cumeon pasen npobeay, a

caedyrowuts pasen X
then kol := kol +1; //mo xosuuwecmeo nyorcnuz cios ysesuvusaem na 1
edit3.text := IntToStr(kol); //6wvi600 pesysvmama
end;

[Ipoiitu TecT a71s TpOBEPKN CBOMX 3HAHWUI 110 TPOMIEHHOMY MaTepHAJLy.

2.5.4 Tlongarme maccuBa

PaccmoTpennble BblIe IPOCTBIE TUIIBI TAHHBIX O3BOJIAIOT HCIO/IL30BATH B IIPOrPaMMe
OMHOYHBIE OOBEKTHI — Pa3INIHbIE YNCJIa, CTPOKU, cuMBOJIBL. 3K Delphi Tak:ke mos-
BOJISIET UCIIOJIB30BATH OOBEKTHI, KOTOPBIE COJIEPKAT MHOYKECTBO OJHOTUIHBIX 00bHEKTOB
(mcest, cMMBOJIOB, CTPOK ). Takwme 0ObEeKTH Ha3bIBaIOTCA MaccuBamu (Array).

Maccus - 3710 ynopsiJJoueHHas I0CJIeJ0BATEIbHOCTD JAHHBIX OJHOIO THUIIA, PACCMaT-
PUBAEMBIX KaK €JIHOe I1eJIOe.

JlocTymn K 9/1eMeHTaM MaCcCHBa OCYIIECTBIISETCS 110 HHIEKCY (IIOPS/IKOBOMY HOMEDY ).
B kadecTBe JJAHHBIX B MACCHBaX MOI'YT XPAHHUTBCS JIEMEHTBI YHCIOBOIO, CTPOKOBOIO H
JIPYI'EX THUIOB, KpoMe bailioBoro.

[Tpu onmcannu MaccuBa HEOOXOIUMO YKa3aTh €r0 MMs, 00IIee KOJIMIeCTBO BXOSIIIX B
MAaCCHB 3JIEMEHTOB U THII j1eMeHToB. OnncaHne MacCuBa 3aa€TCsl CJIEYIONIIM 00Pa30M:

<Umsa maccusa> : Array|<Cnucox undexcnoir munos>| of <Tun snemernmos mac-
cu6a>;

<Cnucox undekcholr munoe> — CIIMCOK OJHOI'O WJIM HECKOJbKUX WHJCKCHBIX THIIOB,
KOTODBIE OIIPEJIE/IAIOT HHIEKCHI 3JIEMEHTOB. [Ipn onmcannu oHOTo MHIEKCHOIO THIIA IO-
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JIydaeTcs JIMHEHHbI MacCuB, [PU OMUCAHUKM HECKOJBKHX — MHOIOMEpHBIH. B KadecTBe
UHJICKCHBIX THIIOB MOYKHO HUCIOJIb30BATH JIFOOBIE TOPSIIKOBLIC TUIIBI, HMEIOIHE MOIIHOCTh
ne Oostee 2 ['6aiit, T.e. kpome LongWord u Int64. OObruHO B KayecTBe MHIEKCHOTO THU-
[a UCIOJIB3YeTCs THIl-uana3on. [Ipu obpalieHnn K S7eMEeHTY MaCcCHBa €ro WHJIEKC He
JIOJI?KEH BBIXOJUTDH 3a IPAHUIIBI UHJICKCHOTO THUIIA.
<Tun aremernmos maccusa> - modboit Turt Delphi, kpome daitioBoro, B Tom ducsie u
APYroil MacCus:
Mat : Array [0..5] of Array [-2..2] of Array [Char| of Byte;
Takyio 3anmch MOXKHO 3aMEHUTDH 00JIee KOMIIAKTHOI:
Mat : Array [0..5, -2..2, Char| of Byte;
Hampuwmep, cieyronuii dparMenT Koja co3maéT TpU MAaCCHBA COOTBETCTBYIOIINX TH-
IOB.
var
massiv_a : array [0..100] of string;
massiv_ b : array [1..5] of char;
massiv_c : array [-10..10] of integer;
MozkHo cHavaa co31aTh TUI-MACCUB, & 3aTeM OIHUCAThH IIEPEMEHHbIE TOr0 THIIA!
type
Massiv = array [0..100] of string;
var

A, B, C: Massiv;

2.5.5 Onepanum ¢ maccuBaMu

YH106bI TOJIyIUTD JIOCTYIT K MACCUBY (9JIEMEHTAM MACCUBA), HEOOXOIUMO B IIPOrpaMMe
yKa3aTh uaeHTHGUKATOD (MMsI) MACCHBA U 3aT€M B KBAIPATHBIX CKOOKAX HOMED JIeMEeH-
Ta, K KOTOPOMY NPOM3BOJUTCS OOpaIeHue.

var

massiv_a : array [0..100] of string;
massiv_b : array [1..5] of char;
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massiv_c : array [-10..10| of integer;
begin
massiv_ a|15|:="TIpumep ucrnosnb30BannsT MacCUBOB’;
massiv_ b[1]:="S";
massive c[-5|:=24;
end;
HpI/I HCIIOJIb30OBaAHUM MaCCHUBOB IIOMHUTE, 9YTO UCIIOJIb30BaHUE 9JIEMEHTOB MaCCHUBa, UWH-
JEKC KOTOPLIX BBIXOIUT 3a IIPEIC/IbL O6'bﬂB.HeHHOFO JAnalla30Ha, HEeJOIIyCTHUMO.
B Delphi MmoxkHO o1HIM OmepaTopoM IPUCBaNBAHUS II€PEIATH BCe 3JIeMEHTHI OIHOIO
MaccuBa JIPYyroMy MAaCCHBY TOTO YKe THUIIA:
a, b : array [0..10] of integer;

a:= b;

OzHAKO cieyonee oObsiBIeHIE CO3/aCT PA3HbIE THUIILI MaCCUBOB:
a : array |0..10] of integer;
b : array [0..10] of integer;

[TosTomy wcIOIb30BaHKE OlIepATOPa IIPUCBANBAHUS & :— b B JJAHHOM CJIydae [IPUBEIET
K omuOKe. [lepeaTh 9/1eMEeHTHI OJJHOIO MAaCCHBa JIPYIOMY MACCUBY B TAKOM CJIY9Yae MOKHO
[103JIEMEHTHO:

for i := 0 to 10 do ali| := bli];

O6parrenne K 3JleMEHTaM MHOTOMEPHBIX MACCUBOB OCYIIECTBJISIETCST AHAJIOTUIHO 00-
PAIEHUIO K JIEMEHTAaM B JIMHETHOM MACCHBE: WHJIEKCHI [IEPEUUCIISIIOTCS Yepes3 3alsiTyTo.
Hanpumep, A2(4,3] — suadenue semenTa MaccuBa A2, JiesKallero Ha nepecevueHny Jer-
BEPTOil CTPOKU U TPETHEro CTOJIOIA.

Delphi nmeeT Tpu 0CHOBHBIX THIIA MACCHUBOB:

1. Craru4deckue maccuBbl. OHU ONPEIE/IEHB] YCTAHOBIEHHBIME, HEU3MEHSIEMbIMU Pa3-
mMepamu. OHU MOIYT OBITH OJIHOMEPHBIMU HJIM MHOIOMEPHBIME - TOCJIEIHUN SIBJISETCS
MACCHBOM MacCHUBOB (MaccuBoB u T.11). Pasmep u jmana3oH Takoro MHOMOMEDHOI'O Mac-
CHMBa BCErjia JIAIOTCs JIJIsi CAMOIO BBICOKOTO, KPAWHEro JIeBOr0 MacCUBa - POJIUTEIHCKOTO
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MacCHBa.
2. IlunamMmuveckue Maccupbl. JIuHaMudeckue MacCUBBI He UMEIOT HUKAKOM Ipeapac-
npejenerHoit namsatu. OrpejiesieTcss TOJIBKO KOrjia CO3/IaH yKa3aTeb. Pasmepbl Takux
MACCHUBOB JIOJIZKHBI OBITH YCTAHOBJIEHBI TIPEXKJIE, YeM OHU OyJIyT UCIOJIb30BATHCS.
3. OTKpBITBIE MaCCHUBHI.
// onucanue npamoyz0avHo20 maccusa ¢ 5 cmoabyamu u 10 cmpovkamu
a : array [1..10, 1..5] of integer;
// sanoanenue maccusa ¢ § cmoabyamu u 10 cmpowkamu nocmpouro
fori:=1to 10 do
for j := 1 to 5 do ali,j] := Random(100);

2.5.6 /IlmHaMmyeckue MaCCHUBBI

Ecrb emé ommn tun maccusa — muHammdeckuit maccuB (Dynamic array). Ero
OICAHUE OYEHBb ITOXOXKE Ha OIMCAHUEe OOBIYHOIO, CTATHYECKOI'O MacCHBa, OJHAKO B HEM
OTCYTCTBYET yKa3aHUe I'PAHUIl WHJIEKCHBIX THIIOB MacCHUBa:

var

dyn_massivl : array of integer; //odnomeproiti maccus yeavir wucen
dyn massiv2 : array of array of integer; //dsymepruiti maccus yeavix wucen

JluHamMudeckue MacCUBBI HE MMEIOT HUKAKON Ipejpacipejenentoi namsaru. Ompeie-
JISIETCsT TOJIBKO KOTJIa CO3JIaH yKasaTesb. Pa3sMepbl TaKiX MACCHBOB JOJIZKHBI ObITH yCTa-
HOBJIEHBI IIPEKJIE, UeM OHM OyJIyT MCIO/Ib30BaThCA. Hampumep :

SetLength(dynArray, 5);

yCTaHaBIUBaeT pa3Mep ojHoMepHOro MaccuBa dynArray B 5 smementoB. [Ipu sTom
OyJileT pacupejiesieHa maMsTh.

Bee nunamutdeckue MaccuBbI HaYMHAIOTCS ¢ wHjiekca = ().

WunButyasbHbIE TIOAMACCUBBI MHOTOMEPHOI'O JIMTHAMIYIECKOI'O MacCUBa MOTYT UMETh
pa3InvIHbIe U3MEPEHUsI — OHU, KOHEYHO, SABJIAIOTCS OTJIeIbHBIMU MaccuBamu. [locie ogi-
Hoit Taxoit onepanuu SetLength, na sjementsr HaOOpa MaccuBa y»Ke MOXKHO CCBLIATHCH,
JlayKe TIPU TOM, 9TO OCTA/IbHAs YaCTh MACCUBa HEOIPEJIC/ICHA.

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 168 nz 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




[IpaBuita paboOThI ¢ HIM TOYHO TaKHe ¥Ke, KaK U C OOBITHBIM MaCCHBOM, TO €CTh 0Opalie-
HIUE K €ro 3JIEMEHTaM IIPOM3BOIUTCS 10 WHIEKCY, & BBIXOJ 38 I'PAHUILY MaCCUBa IPUBOJIUT
K BO3HMKHOBEHHUIO OMUOKK. [Ipu 9TOM BCe MHIEKCHI HAUMHAIOT HyMEPAIMIO C HYJIS.

Pacrpeiesierre maMsTi ¥ yKasaHWe TPAHUIL WHJIEKCOB 110 KayKJIOMY H3MEPEHHIO JIH-
HAMUYIECKIX MACCHBOB (€C/IM 3a/1aéTCsi MHOTOMEDHBI MACCHB) OCYIIECTBJISIETCS B XO-
Jle BBIMIOJIHEHUST TIPOTPAMMBI IIyTEM MHUIUAJIA3AINN MaCCUBa C IIOMOIIBIO MPOIELYPhI
SetLength. SetLength(A, 3) — unnnuaau3anus oJHOMEPHOIO JIMHAMUIECKOTO MACCHU-
Ba, KOJIMYECTBO 3JIEMEHTOB paBHO 3. [[JIsT MHUIIMAIM3AIMT MHOTOMEPHBIX MaCCUBOB CHa-
JaJia yCTaHABIMBAETCS JJIMHA €ro IEePBOr0 M3MEPEHUsl, 3aTeM BTOPOIo U T.JI.

B : array of array of integer;

SetLength(B, 3); //mmuna I usmepenust — KOIu9IecTBO CTOIOIOB
SetLength(BJ[0], 3); //amna I cronbia
SetLength(BJ[1], 3); //amuna II crosbma
SetLength(BJ[2], 3); //mmuna 11 cronbua
Mo>KHO HCII0JIB30BaTh 0OJIee KOMIIAKTHYIO 3aIICh:
SetLength(B, 3, 3);

Kak Buano m3 npusenérHoro mpumepa, B Delphi moxHO co3maBaTh JuHAMUYECKHE
MACCHUBBI C PA3HON JUINHOM MO BTOPOMY ¥ CJIEJYIOIINM U3MEPEHUAM (T.e. MACCHB MOYKET
ObITH HE TOJBKO KBAJPATHBIM, IPIMOYTOJIbHBIM, HO U TPEYTOJIbHBIM).

HuzkHsist rpaHuIia HHIEKCOB 10 JIFOOOMY M3MEPEHHIO JIMHAMUYECKOTO MAaCCHBa BCETJIA
pasaa 0. [TosToMy BepxHeil rpaHuIlell WHJIEKCOB JIjIsd MaccuBa B craner 2.

[Iponeiypsb! n GpyHKIHHT J719 pabOThI ¢ MaCCHBAMU:
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Length(A) : Integer; BosBpaiaeT KoJm4ecTBo 3JIEMEHTOB B MaccuBe A

Haszag |

Low(A) : Integer; BosppalaeT nHIeKC HUZKHEH TpaHHUIBI MaccuBa A

High(A) : Integer BosBparmaer nHeKC BepxXHeil rpaHuIlbl MaccuBa A

Ha Becb skpaH |

SetLength (A, N) VceranaBauBaeT HOBYIO JIIMHY MaccuBa A pasHoit N, mpu
9TOM COXpaHsIeT Te JIEMEHTbI, KOTOPbIe OLLIN B MaCCUBE
JI0 €ro M3MEHEHUsI

3akpbiTh |

Ha;go TOJIBKO IIOMHHTDB, 9TO IIPpU OIIMCaHNN ,ZLI/IHaMI/IqQCKI/Iﬁ MaCCHUB BCer'Jila UMeeT HYyJIe-



Byito jyuay. Keratu, xors dyakmus Low i j1r000ro MaccuBa BEpHET MHJEKC TIEPBOTrO
9JIEMEHTa, HO BCe JIMHAMIIECKUE MACCUBBI UMEIOT WHJIEKC IIEPBOTO JIEMEHTa, PABHBIN Hy-
0. PaccMoTpuM mpuMep MCIIOJIb30BAHUS JUHAMIYECKOTO MAcCuBa M (DYHKIHH PabOTHI
C HUM:
procedure TForml.FormActivate(Sender: TObject);
var
i: integer;
A : array of integer;
sum : integer;

avg : double;
msg : string;
begin

SetLength(A,10); // nasnawaem maccusy A dauny 10 saemermos
for i := Low(A) to High(A) do
Ali] := Random(100)+1; // 3anoansem maccue cayw. wucsamu om 1 do 100
sum := 0;
for i := Low(A) to High(A) do
sum := sum + Ali]; // cuumaem cymmy snemenmos maccusa
avg := sum / Length(A); // evuucasem cpednee snaverue Inemenmos Maccusa
// popmupyem u 66i600uUM cOOBUEHUE C PESYALNATNAMU:
msg := 'Maccus: ’;
for i := Low(A) to High(A)-1 do
msg := msg + IntToStr(Ali]) +
msg := msg + IntToStr(A[High(A )]) + #13;
msg = msg + ‘Cymma saemenmos =’ + IntToStr(sum) + #13;
msg := msg + 'Cpednee snavenue = ‘+ FloatToStr(avg);
ShowMessage(msg);
end;
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[IpoitTu TecT g TPOBEPKU CBOMX 3HAHWI 1O MPOMIEHHOMY MaTepUaJTy. -

2.5.7 TunoBble onepamnuym ¢ MacCUBaMM

TunoBsIMEI orepanudadMmy ¢ MaCCuBaMU ABJIAIOTCA:

® BBOJ] MaCCUBA;

® BbBIBO/JI MaCCHBA;
Kaghedpa

® [MKJIMIECKUE TIEPECTAHOBKH JIEMEHTOB MACCUBA, o

U UHPOPMAMUKU
® [IOMCK MaKCHUMaJIbHOI'O WJIM MHUHHMAJIbHOI'O 3JIEMEHTa MaCCHUuBa; |

Hauano

® JIOMCK 3a/JlaHHOI'O dJIEMEHTa MaCCHBa;

CogeprxaHue |
® COPTUPOBKA MacCCHUBA.
lMpakTukym |
BBoa maccuBa
st Toro 4ToObl paboTaTh ¢ MACCHBOM, €r0 HAJO CHAYaJa 3allOJHUTh. DTO MOXKHO < | > |
OCYIIECTBUTDH PA3HBIMU ITYTAMU: ITOJYIUTH OT MOJIb30BATE/Is, 3alI0THUTH ABTOMATUIECKN
10 KaKOMY-HUOY/Ib IPaBUIY WX CAydalHBIM obpa3oM. B j1oboM ciydae 3aliojiHeHHe « | » |

OCYIIECTBJIACTCH 1103JIeMEHTO:
// onucanue npamoyz0avroz0 maccusa ¢ 10 cmpoukamu u § cmoabyamu
a : array [1..10, 1..5] of integer;
// sanosnenue maccusa ¢ 10 ecmpowkamu v § cmosbyamu nocmpouHo
fori:= 1 to 10 do
for j:=1to 5 do
ali,j| := Random(100); Sokpure |
// sanosnenue maccusa ¢ 10 cmpowkamu u § cmoabyamu no cmoabyam
for j:=1to b do
fori:= 1 to 10 do
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ali,j] := Random(100);

BriBoag, maccuBa

Omneparys BbIBO/Ia MaCCHBA 3aKJIIOYAETCS B TOM, UTO B JIMAJIONOBOE OKHO OCYIIECTB-
JISIeTCS. BBIBOJ| BCEX 3JIEMEHTOB MaccuBa. [Ipw 3TOM JIMaI0rOBBIM OKHOM MOYKET OBITH
KOHCOJIbHOE OKHO mjii OKHO (hopmbl. J[1s KOHCOJIBHOTO BBIBOJIA 9JIEMEHTOB MACCUBA UC-
nosib3ytorced nporeaypbl Write u WriteLin. /Ina BweiBosma syemenToB nHa ¢dopmy Delphi
pacroJiaraeT MUPOKUM BBIOOPOM KOMIIOHEHTOB, CPeJW KOTOPBIX BbLIead0T Memo u
StringGrid.

B n1060oMm citydae ucnosb3yercs oreparop For, mapamerp KoToporo mpoberaer Bech WH-
JIEKCHBII THII, TEM CAMBIM OOpAINasiCh MOOYEPETHO K KaxKJIOMY JIEMEHTY MaccuBa. Ecan
MAaCCHUB MHOT'OMEPHBIN, TO OyLyT UCIIOIH30BATHCA COOTBETCTBYIONIEE KOJTMIECTBO BIIOYKEH-
HBIX JIPDYT B JIpyTra [UKJIOB C Pa3HBIMU ITapaMeTpaMy, KaK/Iblil 13 KOTOPBHIX OTBEYAET 38
CBOU MHJIEKCHBIN THII.

KommiorenT Memo

KommorerT Memo siBJIsiioTCst MHOIOCTPOYHBIM OKHOM PeJIAKTUPOBAHMSI TEKCTA (PUCY-
HOK 2.36). Tekct B Memo pasMerreH mocTpovHO B BUJIE JIMHEHHOINO MacCHBa CTPOKOBOIO
tuna Lines. [losromy mmeercd mocTynm K CTpOKaM TEKCTa OTJIEBHO KaK K 3dJI€MEHTaM
ofiHOMepHOTO MaccuBa 110 uHjekcam. Ctpokn Memo sigorcs oobekramu Lines|i| tun
Koroporo String, rje i — HOMep CTPOKH, OTCUYET HAYMHAETCs OT HyJist. Lines|i| mocrynen
KaK Jyig drenusd, Tak u jis 3anucu: Memol.Lines|0]:="1 crpoka’.

Memol.Lines.Count — cBoiicTBO oIpe/ie/isieT KOJUIEeCTBO CTPOK B KOMIIOHEHTE.

Memol.Lines.Add (’Dta crpoka Oyer moc/ieiHeir’) — MeTo/1 J100aBIsieT HOBYIO CTPOKY
B KOHEI[ TE€KCTA.

Memol.Lines.Insert (2, Dra crpoka Gyjier Tperbeit’) — MeTo/1 BHEJAPsIET HOBYIO CTPOKY
repeJt, yKa3aHHOM!.
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* |B romnoHeHTe Memo

- |TEKCT COXPAHSAETCH QAHOA CTPOKORA

" |B cBoicTee Memol. Text

WKW NOCTPOYHD B BHAE

. | MMHERHOr D MACcCHBa B CBOMCTEE

“ aMemol Lines .

Puc. 2.36: KommionerT Memo ¢ BBeIEHHBIM TEKCTOM

Memol.Lines.Delete(i) — meron ypansier i-yio cTpokKy u3 KomimoHeHTa (1 — HOMep
CTPOKH, HyMepaIus ¢ HyJIsl).

B Memo dopmar rekcra (mpudt, BEIpABHUBAHKE, [IBET U T.J.) OJMHAKOB JIJIST BCETO
TEKCTa M OllpejesieHbl OHU B cBoiicTBe Font.

JI1s1 TOTO, YTOOBI OIPEJIEINTD, T/e ceiiuac HAXOAUTCA Kypcop B MHOTOCTPOYHOM IIOJIE
Memo (Ha Kakoif CTpoKe W B KaKOil MO3UIINKE B CTPOKE), HY?KHO OOPATUTHLCS K CBONCTBY
CaretPos kommonenTa Memo. CpoiictBo CaretPos nmeer Tum TPoint, To ecth TOuKa —
3aluCh ¢ KoopuHaTaMu X 1 Y:

Memol.CaretPos.X — mosunus Kypcopa B crpoke (B omimuane ot SelStart).
Memol.CaretPos.Y — HOMep CTPOKH, Iiie HaXOIUTCA KYypPCop.

B kommonenT Memo MOXKHO 3arpy2Karh TeKCT u3 aiina ando cOXpaHATh BBEJIEHHYIO
nHdopMaImio B ¢aitsi TekcroBoro dopmata. g 9TOro UCHoab3yoTCd METOJIBI:
Memol.Lines.SaveToFile(‘c: /file.txt’) — coxpanenne Tekcra B daiiir.

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 173 n3 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




Memol.Lines.LoadFromFile(‘c: /file.txt’) — 3arpy3ka rekcra u3 daiiia.

Kommonenr Memo 103BOJISIET MOJIYyIUTh JIOCTYII K TEKCTY Kak 1eaoMy. CBOMCTBO
Text Tuna String siBisieTcss TEKCTOM, COIEPKAIIUMCS B PEJIAKTOPe, B BUJIE OJHOM CTPO-
ku. HeoOXouMo yauThIBaTh, 9TO 9Ta CTPOKA TaKKe Oy/IeT BK/IIOYATh B cebsi U Hereda-
TaeMble CUMBOJIBI KOHIIA CTPOKH # 13 u cuMBoJIbI teperoca crpoku #10. Keratu, arobbt
MPOJIOJIZKUTH TEKCT ¢ HOBOW CTPOKH, HEOOXOMMO HCIOJIB30BATH IOCIEIOBATEILHO 00a
9TUX CHUMBOJIA:

Memol.Text:="Tlpeapraymuii Tekct’ +#13+#10+"9T10 yKe HOBas CTpOKa';

[Tpu BBIIEIEHIN (bparMeHTa TeKCTa B TeKCTOBOM objtactu (pucyHok 2.37) Memo 06-
JIaJIaeT CBOMCTBAMM Jijig pabOThI € BBIJIEJIEHHBIM (PparMeHTOM:

e CnoiicrBo SelText Tuna String cosepKuT BbIJIE/IEHHBII TEKCT.

e Croiicto SelStart Tuma Integer 3a/1aéT MO3UIMIO IEPBOTO BBIJIEIEHHOTO CHMBOJIA
(OTCUNTBIBAETCSI OT HAYAJA BCENO TEKCTA).

e Cnoiicreo SelLenght Tura Integer onpeiesisier KoJIM4ecTBO BbIJIEJIEHHBIX CUMBOJIOB.

Hexkotopnie metoipr KoMmmoneraTa Memo:

Select ALL — BbljiesieHIE BCETO TEKCTA.

ClearSelection — yjiajenue BbIJIEJIEHHOIO TEKCTA.

Clear — ouncrka COAEPKUMOIO TEKCTOBOI 00JIACTH.

e Undo — ormena mocieaHero m3MeHeHHs.

ClearUndo — ouncrka Oydepa, XpaHAIIEero HCTOPUIO N3MEHEHUIA.

CopyToClipboard — konupoBanue BbIJIEJICHHOIO TeKcTa B Oydep obMeHa.
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& Form1 - O X

B komnonexTe Memo

TEKCT COXPAHAETCA QAHOA CTPOKOM
B == Memol Text
WK NOCTPOYHD B BUAE

MHMHERHOr 0 MACCWBa B CEOHCTES
Memol.Lines

Puc. 2.37: Boienenne Tekcra B Komronente Memo

e CutToClipboard — Breipesanue tekcra B Oydep oOMeHa.

e PasteFromClipboard — BcraBka Tekcra u3 0ydepa ooMeHA.

KommonenT StringGrid a5 BBoJa m BbIBOJAA MaccuBa

[Ipu pabore ¢ MaccuBamMu BBOJ U BBIBOJ MH(MOpPMAIMU Ha SKpaH yA00HO OPraHU30-
BBIBATH B BUJIe TaOJIUIL, UCHoib3yd KoMmronenT StringGrid. Ilocienuit npeina3naden
JIJIE OTOOpaXkKeHus WHQMOPMAaIUd B BUJE JIBYMEPHOI TaOJIUIIBI, KaXKasd ddeifika KOTOPOii
npeJcTaBiisier coboil OKHO OJHOCTPOTHOrO pefakTopa (anamornduo okay Edit).

Hoctyn k uadopmanuu ocyiiecrsisiercst ¢ nomonipio csoiicrea Cells|ACol, ARow :
Integer| : string; rae ACol, ARow - UHJEKCBHI 3JIeMEHTOB JByMepHOro Maccusa. Puk-
cUpOBaHHAA 30HA BbIJEJIEHA JPYTUM IIBETOM, M B HeE 3allpelieH BBOJ MHMOPMAIUU C
kyaBuarypbl. OcHOBHBIE cBOiicTBa KoMmmoHeHTa StringGrid:
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ColCount YCTAHAB/JIMBACT KOJIMIECTBO CTOJIOIOB B TAOIUIE

RowCount yCTaHABIMBAET KOJMIECTBO CTPOK B TabJIMIIE

FixedCols 3aJ1aeT KOJUYIECTBO CTOJIONOB (PUKCUPOBAHHON 30HBI

FixedRows 3aJ1aeT KOJIMYECTBO CTPOK (DUKCHUPOBAHHON 30HbI

Options.goEditing | True - paspernienne BBoj1a nHMOPMAIUN C KJIaBAATY-
pBI

st yeraroBku kommoreta StringGrid wa dopmy Heobxommmo Ha Braaake Additional
MEHIO KOMITIOHEHTOB IETKHY Th MBIIIBIO TI0 TUKTOTpaMMe. [locsie 3Toro méaKHy Th MBIITHIO
B HY2KHOM MecTe GopMbl. 3aXBaTbiBasi KPOMKH KOMIIOHEHTA, OTPETYJINPOBATH €r0 pas-
Mep. B mHCHekTOpe 00bekToB ycraHoBUTH 3HadeHusi cBoiictB ColCount, RowCount,
FixedCols, FixedRows. /Ij1s1 Toro, arobnr y kommonerTa StringGrid ObL1 TOJIBKO O1UH
croJiberr, yctanoBuTh y Hero coiictBo ColCount=1.
CroiicrBa KommonenTa StringGrid Mo:KHO MEHSTH He TOJBKO B MHCIIEKTOpPE O0beK-
TOB, HO U TIPOIPAMMHO:
// Badanue wucaa cmpok u cmoabyoe
StringGrid1.ColCount := N + 1;
StringGrid1.RowCount := N + 1;
// B600 6 1e6y1o 6eprHi00 AuetKy mabauybl HA36aHUA MACCUBA
StringGrid1.Cells|0, 0] := 'Maccus A’;
for i:=1 to N do
begin
StringGrid1.Cells|0, i] := "i=" + IntToStr(i);
StringGrid1.Cells|i, 0] := ’j=" + IntToStr(i);
end;
// Banoanenue maccusa A asnremernmamu us mabauyve StringGridl
for i:=1 to N do
for ;=1 to N do
Ali, j| := StrToFloat(StringGridl.Cells|j, i);
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2.5.8 Tlouck sjieMeHTOB MaccuBa

HpI/I JIIOOOM IIOMCKE B MACCHUBE HCKATh cileayer He 3Ha4YeHue HMCKOMOI'O dJIeMEHTa,
MaKCHUMyMa, MUHUMYMa U T.II., & €0 UHIAEKC. TOF,ZL& pellagd oaHy 3ada4y, Mbl II0 CYTH
Jejla pelmraeM Cpa3y ABe: olipejesideM He TOJIBKO HaJu4due MCKOMOI'O 3JIeMeHTa, HO U
€0 MeCTOIIOJIOZKEeHEe B MaCCHUBe.

ITonck HOMepa MUHUMAJILHONO M HOMEPA MAKCUMAJIbHOI'O 3JI€MEHTOB:
imax := 1; //nomep mMakcumaivhozo ssemenma
imin := 1; //nomep munumanivrozo asemenma
fori:=2to N do
if ali] < a[imin| then imin := i else
if ali] > alimax| then imax := i;

ITonck aneMeHTOB MaccuBa 10 33JJTAHHBIM KPUTEPUSTIM

[Ipumepamu 10100HOTO pPoOJia 3a/1a9 MOT'YT CJIY’KUTH IMOUCK MTEPBOI'O OTPHUIATETHHOTO,
[IEPBOT'O MTOJIOKUTETHHOTO U JIIOOOTO TIEPBOTO IJIEMEHTA, OTBEYAIOINIEr0 HEKOTOPOMY YCJIO-
BUIO, & TAK2Ke MTOUCK €JIMHCTBEHHOT'O WJIA ONPE/IEJIEHHOT'O KOJTMYECTBA JIEMEHTOB, PABHBIX
HEKOTOPOMY KOHKDeTHOMY 3HaudeHuio. OCOOEHHOCTD 3a/1a¥ TOr0 KJIacca B TOM, YTO HET
HEeOOXOMMOCTH TTPOCMATPUBATH BeCh MaccuB. [IPpocMOTP MOXKHO 3aKOHYHUTH Cpa3y, Kak
TOJILKO TpeOyeMblil 3jieMeHT Oyjer Haiigen. Ho B xyuieMm ciydae Jijisi TIOUCKA dJIEMEH-
Ta TpeOyeTcss MPOCMOTPETh BECh MACCHUB, IPUYEM HYXKHOI'O JIEMEHTA B HEM MOXKET He
OKa3aThCsl.

CyrtiecTByeT HECKOJBKO MeTO/I0B moucka. CaMblil MPOCTO 3aKII0YAETCA B ITOCIIE/I0-
BaTeJHLHOM ITPOCMOTPE JIEMEHTOB MaccuBa. KCM MaccuB He OYeHb OOJIBINON, 3aTPATHI
BPEMEHHU JINHEHHOTO ONCKa He CTOJIb 3aMeTHBI. Ho mpu conmuanbix o6bémax nHGopMammn
BpeMs IOMCKa CTAHOBUTCA KPUTHUYIHBIM. [lo3TOMY CyIecTBYIOT METO/BI, MO3BOJILIOININE
YMEHBITUTH BPpeMs MTOUCKA, HAITPUMED JIBOMYHBIN ITOUCK, KOTOPBIN TPUMEHSETCS TOJIBKO,
€CJTU JIEMEHThI MAaCCUBa OTCOPTUPOBAHBI 110 BO3PACTAHUIO MJIK yOBIBAHUIO.
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JInHeliHbI TTOUCK
Yairre Bcero mpu mporpaMMUpPOBaHUN TOMCKOBBIX 3a/1a9 UCIIOJIb3YIOT IUKJIbI, B KOTO-
PBIX yCJIOBHE BBIXOJa (DOPMUPYETCS U3 JBYX YCJIOBHI: Nepeoe ycio6ue — MOKa MCKOMBbIN
9JIEMEHT He HalJIeH, a 6mopoe — I0Ka eCTh 3JIeMeHTbl MaccuBa. llociie BbIXOJa U3 IHUK-
Jia OCYIIIECTBJISIIOT IIPOBEPKY, 110 KAKOMY U3 YCJIOBUI ITPOU3O0IIIE/ BbIX0JI. TaKoil mpocToii
epebop 1e/1eco00Pa3HO UCIIOIB30BATH I HEOTCOPTUPOBAHHBIX MACCUBOB:
a : array|1..N] of byte;
i:=0;
repeat
i=i+1
until (i = N) or (ali| = K); //K — uckomwii snemernm
if afi] = K then write(i)
else write(0)

Ilouck c 6apbepom

N nest moncka ¢ 6apbepoM COCTOUT B TOM, YTOOBI HE IPOBEPSTH KaXKIbIi pa3 B IUKJIE
yCJIOBHE, CBA3AHHOE C TPAHUIIAMEI MACCHUBA. DTO MOKHO 0DECII€YNTH, yCTAHOBUB B MACCUB
TaK Ha3bIBAEMBIil bapvep: JII00OM JIeMEHT, KOTOPbIil y/IOBIETBOPSIET YCJIOBHIO TIOUCKa. TeM
caMbIM OyZieT oepanudeno usamenenue underca. Ilpu moucke ¢ 6apbepoM MacCUB TaKKe
MOKET OBITh HEOTCOPTUPOBAH.

Berxo n3 muka, B KOTOPOM Telepb OCTaETCs TOJBKO YCJIOBUE MOWCKA, MOYKET ITPO-
U30MTH AuO0 Ha HalIeHHOM 3JIeMeHTe, Aubo Ha bapbepe. Takum 06pas3oM, mocjie BhIXOIA
13 IUKJIa TPOBepsieTcsl, He bapbep Jin MbI HAILIM ! BhraucaureabHas CJI0XKHOCTD MTOMCKA
¢ bapbepoM MEHBIIE, YeM y JTUHEHHOro MONCKa, HO TaKKe SIBJISIETCS] BEJTMIUHON TOTO Ke
mopsijika, I4To 1 N - KOJTMYIeCTBO 3JIeMeHTOB MaccuBa. CyIecTByer JBa Criocoba yCTaHOBKU
Oapbepa: JIOIMOJTHUTEIHHBIM 9JIEMEHTOM HJIM BMECTO KpaifHero sjeMeHTa MacCHBA.

a : array|0..N| of byte;

i:=N;

al0] := K
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while (afi] <> K) do
i=1i-1;
write(i)

Bunapubrii monck (AUXOTOMUYECKUil MOUCK, IIOUCK 110 OMHAPHOMY JI€PEBY,
METO/ IIOJIOBUHHOTO JIeJIEHUS )

Ha mpaxTuke JIOBOJIbHO YaCTO HMPOU3BOJMTCS ITOUCK B MACCHUBE, 3JIEMEHTHI KOTOPOTO
ynopadoueHs, 0 HEKOTOPOMY KPUTEPUIO (TaKie MACCHBbI HA3BIBAIOTCS YIIOPSI0YEHHbI-
mu). Hanmpuwmep, Mmaccus damminii, Kak mpaBmiio, yuopsijodet mno audasuty. Ecim maccus
YHOPSI0Y€H, TO MPUMEHAIOT MeTO]] ONHAPHOIO TIOUCKA.

Meroz, (aaropurm) GUHAPHOTO TIOUCKA PEATUIYETCsI CIIEIYIOIIUM 0OPA30M:

e Crauajia 00paser; CpaBHUBAECTCS CO CPEIHUM (II0 HOMEPY) 9JIEMEHTOM MAacCCHBA.
e Ecmm obpazer paBen cpegHeMy 3J€eMEHTY, TO 3a/ia4a PelieHa.

e Ecim obpaser 6oavwe cpeHero 3jieMeHTa, TO 3TO 3HAYUT, UYTO MCKOMBIA 3IEMEHT
PACIIOJIOXKEH npasee CPeHEro 3JIeMeHTa, (P OTCOPTUPOBAHHOCTH MACCHUBA TI0 BO3-
pacranuio). OTbpacsiBaeM JIEBYIO 9aCTh MacCUBa, Jlajiee paboTaeM ¢ IpaBoil 4acThIo,
KaK C OT/IeJIbHBIM MaCCUBOM, T.€. IIEPEXO/IUM K IIYHKTY 1.

e Ecim obpaser menvue cpeHero 3jaeMeHTa, TO 3TO 3HAYUT, YTO UCKOMBIN 3JIEMEHT
PACIIOJIOKEH snegee cpeaHero smeMenTa. OTOpachiBaeM IPaByo YaCTh MACCUBa, Jlajee
paboTaeM ¢ JIeBOIl 9acThIO, KAK C OTJIEJIbHBIM MAaCCHBOM, T.€. IEPEXOJUM K ITYHKTY
1.

[Tocte Toro, Kak ompejeaeHa IacTh MacChuBa, B KOTOPO MOYKET HAXOIUTCS MCKOMBII
sstement, 1o dopmyite (Homepllepsozo + Homepllocaedrezo) /2 BbrauciisieTcst HOBOE 3Ha-
JeHne HOMepa CPeTHero 3/J1eMeHTa U MOUCK ITPOI0JIZKAETCS.

AjtropuT™M OHMHAPHOTO IOMCKA 3aKAHYUBAET CBOIO pabOTy, €Cjid MCKOMbBINA 3JIEMEHT
HaMeH I eCJIN IIepe] BHIIOJHEHIEM OUepPETHOrO IUKJIA IONCKa OOHAPY KUBAECTCSI, ITO

Kaghedpa
NPUKAGIHOT

MAMEMATUKU
U UHPOPMAMUKU

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 179 n3 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




suavenne Homepllepsozo Gombiie, yem Homepllocaednezo (03Ha9aeT, 9T0 HCKOMOTO 3J16-
MEHTa B MAcCCUBE HET).
L:=1; //L — nomep «ae6020» anemernma
R:=N+1; //R — nomep «npasozo» sremenma
while L. < R do
begin
m = (L+R) div 2; // nouck nomepa cpednezo sremenma
if K > alm| //K — uckomouii anemenm
then L := m + 1 //usmensem «iesyros eparuiy
else R := m //usmensem «npasyros epanuuy
end;
if ajm| = K
then write(m) //uckomwiii snemernm na nosuyuu m
else write(0) //uckomoiti snemenm ne natiden

ITouck cpenu 31€eMeHTOB KBaJApPaTHOII MaTpPUIIbI

JIByMEpHBIil MacCUB SABJISETCA PA3HOBUIHOCTHIO MHOTOMEPHBIX. BusyasibHo aByMep-
HBIIl MACCUB MOXKHO IIPEJICTABUTH B BUe Tab uibl. [lotoxkenne ssiementa 3a1aéTces 1By Mst
NHIACKCaMM:

1 — IOPSAIKOBBII HOMED CMpPoKU;

j — TOPSIKOBBINI HOMED cmoAbua.

Ecnu B MaccuBe pagroe KOJIMYIECTBO CTPOK U CTOJIOIOB, €r0 Ha3bIBAIOT KBAAPATHBIM
win MaTpulieit. Boyiensior eaasnyio u nobounyro puaronaaun Matpuiibl. OHu 00/18/1a10T
0COOBIMU CBOHCTBaMH.

Ha pucynke 2.38 oTpazKeHbl WHIEKCHI 9JIEMEHTOB MAaTPUIIBI ¢ 7 CTPOKAMH U 7 CTOJIO-
IaMu.

DJIeMEeHThI TJIABHOI AUATOHAJIM PACIIO/IAralOTCs B siuefiKax JKeJIToro 1npeTa. [ raBHbIit
[IPU3HAK, 110 KOTOPOMY MOXKHO UX UJICHTUDUIUPOBATH — 3HAYCHUS WHJIEKCOB CTPOKU U
cTOJIOIA OJIHOTO HJIEMEHTa OJIMHAKOBBI, T.e. JiJIst 3jaeMenTa Ali,j| Bepro yciaoBue i = j.
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J=1 2 3 4 5 6 7

=11 11|12 |13 | 14 | 15| 16

21212223 |24 25 27

313113233 |34 36 | 37

41 41| 42| 43| 44| 45| 46 | 47

51 51|52 54| 55| 56 | 57
6| 61 63| 64 | 65| 66 | 67
7 72|73 |74 75|76 |77

Puc. 2.38: aaekcor 3,1eMEHTOB MacCuBa, ¢ 7 CTPOKAMU U 7 CTOJIOIAMUI

DJIeMeHThI Ha/l, TJIaBHOI AMAroHAJIBIO YJIOBJIETBOPSIOT YCIOBUIO: HOMED CTPOKHU JJIe-
MeHTa MeHbllle HoMepa ero crosibna (i < j).

N naoboport: ecim HOMEpP CTPOKH 3jIeMeHTa OOJIbIIe HOMEPa €ro CTOJIONA, TO JIEMEHT
HAXOJIUTCS MO, TJIaBHOM auaroHanbio (i > j).

B nmobo4yHoi guaroHasm (sideiikin KPacHOrO 1BeTa) PACIOIOKEHbI SJIEMEHTHI, Y KO-
TOPBIX CyMMa UHJIEKCOB PaBHA KOJIMYECTBY CTPOK (cTosbros) mwioc oaun: i + j = N +
1.

DJIeMEHTBI HAJI TIOO0YHO IMArOHAIBIO YIOB/IETBOPSIOT YCIOBUIO: CYMMa NHJIEKCOB
STHUX JIEMEHTOB MEHbIIe KoandecTBa ¢Tpok maoc 1 (1 + j < N + 1).

N naobopot: cymMMa MHJIEKCOB 3JIEMEHTOB MO/, MIOOOYHOM ANaroHaJIbIo 0OJIbIIe KO-
mmdectBa ctpok mwmoc 1 (1 + j > N + 1).

3Has 9TU CBOWCTBA, JIETKO HANTH, HAIIPUMED, CYMMY BCEX JIEMEHTOB ITOOOYHON Jina-
rOHAJIH:
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S = 0;
for i:=1 to N do
for j:=1 to N do
ifi+j=N-+1thenS:=S+ Alij|;

2.5.9 Meroapl ynopsijodnBaHUs 3JIEMEHTOB MacCUBa

CopTHpPOBKA - 3TO IPOIECC YHOPSI0UUBAHNS HAOOPOB JIAHHBIX OJIHOTO THUIIA TI0 603-
pacmaruio Wik Yyovieanu10 3HAIEHNST KAKOTO-TH00 MPU3HAKA.

[Tpu koucTpyupoBanuu 3HHEKTUBHBIX TPOrpaMM (TIOIIIPOrPAMM ), OCYIIECTBIISIIONIIX
COPTHPOBKY MaCCHBOB, TPEOYETCsI MCIIOIB30BAHUE ObicmpPodeticmeyouus arOpuTMOB U
MUHUMANDHOE UCTLONDI0EAHUE TOTIOJHUTETBHON TaMsTH.

B kauecTBe mokazareJisi 6bICTPOAEHICTBUS aIrOpUTMa UCIOIb3YIOT OIEHKY

® KOJIM4YeCTBa onepauﬂﬁ IIprCBanBaHUA,

® KOJIMYECTBa OlepaIyii CpaBHEHUS.
MeToapbl COPTUPOBKH JCJIATCA Ha:

e IIpsiMble METOIBI COPTUPOBKHU.

e VIIydIIeHHbIE METOIBI COPTUPOBKH.
IIpsimble MeTOnbI COPTUPOBKU:

e CoprupoBka 06OMEHOM (METOJ| «IIy3bIpbKay ).
e CopTHpOBKa BHIOOPOM.

e CopTupoBKa BCTaBKAMI.
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VilydlieHHbI€ MeTO/[bl COPTUPOBKH KCIOJIB3YIOT T€ K€ NPUHIMUIII, YTO U IIPSMbIe
METOJIbI, HO YJIy4IIaioT ObICTPOIEHCTBIE COPTUPOBKH C TIOMOIIBIO 0PUUHAAOHBIT UJET.

[To umMcsy cpaBHEHUIl Bce METOBI UMEIOT KBaJAPATHIHYIO 3aBUCAMOCTD OT JIJIMHBI
MaccuBa.

[To ymcay mpucBamBaHUMA: METOBI OOMEHA U BCTABKU MMEIOT KBaJIPATUUIHYIO 3aBH-
CUMOCTH OT JIJIMHBI MACCUBA; METOJI BLIOOPA MMEET YKC/IO0 IPUCBAuBaHuii opsiika n*ln(n).

B cpesem MeTOBI BCTABKU M BHIOOPA OKA3LIBAIOTCS PUOJIN3UTEIHHO SKBUBAJIECHTHDI-
MU ¥ B HECKOJIBKO Pa3 (B 3aBUCHMOCTH OT JIJTHHBI MACCHBA) JIydIlle, 9eM MeToJ[ OOMeHa.

CoptupoBka 06MeHOM (I1y3bIPHKOBAast)

1 2 3 5 5 3 7 1 2 3 P 5 6 7
eyl | 6|7 (3] 92 1| 5g33 |6|2|7]¢
1 2 3 A 5 5 = 1 2 3 5 5 6 7
1 5 6 Tel>3 9 2 1 3 5 6€p2 7 9
1 2 3 5 5 [ 7 2 : 3 4 h_° z
1| 5]6|3]7]| 92 t]3]s5]20° )7 o
1 2 3 4 5 5 |~ 1 El 3 4 5 & 7
15|63 |7]z2(>9 1|3 | 5p2|6]7|09
1 2 2 5 6 7
e, 13 ]2(0s5()6|7]5s
1| 5| 6e»3 | 7|29
1 2 3 5 3 7 1 2 2 P 5 6 7
1 (5|3 |6 | Zp2|9 13«2 | 5|6 |7]¢9
1 2 3 5 7 1 2 4 5 6 7
105 3]6]2(7])s 123 )5]6[7]9
\— N

Puc. 2.39: Coprupoeka 06MeHOM (IIy3BIPbKOBAsT )

PacemorpiM npuHIUII COPTUPOBKHA OOMEHOM (ITy3bIPHKOBON COPTUPOBKN):
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e IlocseoBaTeIbHO IPOCMATPUBAIOTCS BCE HAPbl PSJIOM CTOSAIIUX JIEMEHTOB MACCH-
Ba U, €CJM OHH DACIIOJIOKEHBI B HEIPABUJILHOM IODSIJIKE, OHM MEHSIIOTCS MeCTaMu
(pucynok 2.39).

e DTO IPABUJIO JIEHCTBYET JIO TEX 10D, IMOKA BCE HAPbl HE OY/IYT CTOATH B IPABUILHOM
nopsijike (To eCThb, [0 BO3PACTAHUIO UK YOBIBAHUIO).

AJropuT™M COPTUPOBKU OOMEHOM MOXKET OBITh Peajn30BaH CJIEILYIONIM 00pa30M:

const N=10; //koauuecmeo asemenmos maccusa

var a: array|l..N] of integer; //maccus

i: integer; //cuémuux das yukaa

f: boolean; //npusnax naruwus neynopadowernux nap

c: integer; //nepemennan 0as NPOMEACYMOUHO20 TPAHEHUA

repeat
f := false; //noxa neynopadouennvix nap ne 6viio
for i := 1 to N-1 do //npocmampusaem 6ce napvl padom cmoAUUT dAEMEHMOE
begin
if ali| > ali+1] then //ecau napa cmoum 6 nenpasunvrom nopsadke
begin
f:= true; //ecmov neynopadouennan napa
c:=ali| ;ali]:=ali+1]; ali+1]:=c; //mensem mecmamu saemermor maccusa
end;
end;
until not f; //orcdém, noka ne ucuesnym ece neynopadouenmoie napvl

IMTeiikepuasi copTupoBKa (COPTHUPOBKA IE€PEMEININBAHUEM, [IBYHAIPABJICH-
Hasl IIy3bIPbKOBAsi COPTHUPOBKA )
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Coptuposka nepemernuBanueM, uin [lelikepnas copTupoBKa, WIn JIBYHAaIpaB/IeHHAS
(aurn. Cocktail sort) — pasHOBUIHOCTH ITy3bIPHKOBOH COPTUPOBKU. AHAM3UDYS METOJ
Iy3bIPbKOBOIT COPTUPOBKH, MOYKHO OTMETUTD JIBa OOCTOSTEIHCTBRA.

e Bo-1niepBbIx, ec/ii Ipu JIBUKEHUH 110 YaCTH MaCCHBa IIEPECTAHOBKH HE TTPOUCXOJIAT, TO
9Ta YacTh MaCCUBa y»Ke OTCOPTUPOBAHA U, CJIEJIOBATEILHO, €€ MOYKHO UCK/IIOYUTH
U3 PacCMOTPEHUSI.

e Bo-BTOpBIX, IIpU JBUKEHUH OT KOHIA MAaCCHBa K Havay MUHUMAJIbHBIN 3JIEMEHT
«BCIJIBIBAET» Ha MEPBYIO MO3HIIAIO, & MAKCUMAJIbHBIA 3JIEMEHT CIABUTAETCS TOJIHKO
Ha OJIHY IIO3UITAIO BIIPABO.

OTH JIBe UIEU HMPUBOIAT K CJEAYIOIMIM MOIUMPUKAIIAAM B METOE IIy3bIPHKOBOI COp-
tupoBku. ['panurpl pabodeil yactu MaccuBa (TO €CTh YaCTH MacCHBa, TJ€ MPOUCXOJIAT
JIBUZKEHIE) YCTAHABIMBAIOTCS B MeCTe MOCJIeHero obMeHa Ha Kayk ol ureparmn. Mac-
CHB IIPOCMAaTPUBAETCS IMMOOYEPETHO CIIPaBa HAJIEBO U CJIEBa, HAIIPABO.

CopTupoBKa MeToZioM BbIOOpa

e Haxosurcs MUHUMAIBHBIN 3/eMenT MaccuBa (pucynok 2.40) u 3amuchiBaeTcs B
NepBYIO dA4eilKy MaccuBa, COIEPXKUMOe KOTOPOil 3alluchiBacTCA HA MeCTO Hali/leH-
HOI'O MMHMMAaJILHOI'O 3JICMEHTA.

e [loc/ie wero HaAXOIUTCA MUHUMAJILHBIN 9JIEMEHT MacCHBa, HAYMHAS CO BTOPOT'O 3JIe-
MEHTa, OH 3alIUChIBACTCS BO BTOPYIO SYeiiKy MacCHuBa, COJIEPKUMOE KOTOPOIl 3aIu-
ChIBAETCS HA MECTO HalJIeHHOIO MUHUMAJIHLHOTO 3JIEMEHTA.

e Takum 0Opa3oM, IMOCTENEHHO BBHICTPAUBAETCA yIOPAJIOYEHHbBI MaCCUB.

CHGHI/IaJII/ICTbI COBETYIOT UCIIOJIb30BAThb METO/] BbI60pa JJId CODTUPOBKHU CJIOZKHBIX CTPYK-

TYP JAHHBIX, B CIyYasX, KOIJa Ha OJHO CPaBHEHME BBIIIOJIHAETCS OOJIBIIOE UHUC/IO IPH-
CBauBaHUI.
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Puc. 2.40: CoprupoBka MeTOI0M BBIOOPA

AjtropuTy™, peasu3yomnii COPTUPOBKY BBLIOOPOM, MOXKET ObITH Peajn30BaH CJIELyIO-
M 00pa3oM:

const N=10; //koauuecmeo anemenmos maccusa

var a: array|l..N| of integer; //maccue
i, j: integer; //cuémuuru dasn yuxaa
c: integer; //nepemennas 0 NPOMEHCYMOUHO20 TPAHEHUSA
c2: integer; //nepemennas O NPOMENCYMOUHO20 TPAHEHUA

fori:=1to N-1do
begin //yuka no nepsomy 06pabamMbIEAEMOMY IAEMEHMY MACCUBA
c2 1= i; //undexc npednorazaemozo MUHUMAALHOZO INEMEHMA
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for j := i+1 to N do //nouck munumanvrozo snemerma cpedu 0cmasuUTCA
if alj] < a[c2| //ecau 6 c2 undexc ne munumarvrozo snemenma,
then c2 := j; //mo 6 c2 3anucvisaemca UNOEKC MEHBULEZO INEMEHTIA
c:=ali|; ali|]:=alc2|; a[c2]:=c; //menaem mecmamu saemenmou, maccusa
end;

CopTupoBKa BCTaBKaMu

z ES 4 5 G 7
)26 |7|[3]|9]:2
A El 4 5 & 7

( 1 ) 6 2

2154 713]|9

1 4 5 6 7
>
(1|s5|6)7[3]9]2

a = &, =& ; 5 -
€ 5|16 7)Y3]|9]:2
S —

1 = 5 & 7
i T
Qa|3[5/6|7D9]2

1 z 2 4 5 & 7
(113 |5]|6|7]9):z2
L ——
Qal2(3|5]|6]7

Puc. 2.41: CopTupoBka BCTaBKaMu

e Coprupyemblii MACCHB MOXKHO Pa3JIe/INTh Ha JBEe YaCTH — OTCOPTUPOBAHHAS YaCTh
U HeoTcOpTUpOBaHHAas (pucyHok 2.41).

o B nauase COPTUPOBKHU IlepBbeI 9JIEMEHT MacCCHuBa CHHUTACTCA OTCOPTHUPOBAHHBLIM, BCE
OCTaJIbHbIE — HE OTCOPTUPOBaHHBIC.
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e Hauunas co BTOPOI'O 3JIEMEHTa MaCCHBa U 3aKaH49Bad IIOCJICJHUM, aJITOPUTM BCTaB-
JIAEeT HeOTCOpTHpOBaHHbeI 9JIEMEHT MaCCHBa B HY2KHYIO IIO3UIIUIO B OTCOPTHUPOBaH-
HOII YacTH MacCCHUBA. .

e Takum obpazom, 3a OJIMH AT COPTUPOBKU OTCOPTUPOBAHHA YaCTh MACCUBA YBEJIU-
YUBACTCA Ha OJIMH 3JIEMEHT, & HEOTCOPTUPOBAHHAA 9aCTh MAaCcCUBa YMEHBIIaeTCA Ha
OJIMH 3JIEMEHT.

AJIropuT™M COPTUPOBKU BCTABKAME MOYKET OBITh PEaJM30BaH CJIEAYIONIM 00pa3oM:

Kaghedpa
NPUKAGIHOT
const N=10; //xoauuecmeo asemernmos maccuea w %%ﬁ%ﬁ%u
var a: array|l..N| of integer; //maccus
i, j: integer; //cuémuuku das yukaa Havano |
c: integer; //nepemennas OAL NPOMEHCYMOUYHOZO TPAHEHUS c |
fori:= 2 to N do oacpranne
begin
lMpakTukym
c = Ali]; oo |
i ||
while (j > 0) and (A[j-1] > ¢) do
begin « | » |
Aljl = A1)
j o= J — 1, CrpaHuya 188 u3 290|
end;
A[J] = C; Hasag |
end;
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2.5.10 MHuoxkecTBa

MHO2KkeCTBO — 3TO HeYIOPsI0UYEeHHAs] COBOKYITHOCTH HEMOBTOPSIONINXCS JIEMEHTOB
OJTHOTO TTOPSIKOBOTO THUIIA.

MHuoxkecTBO HAIOMUHAET MEPEYUCTUMBIN THUII, HO OTJINYAeTCs OT HErO TeM, UTO dJie-
MEHTHI B HEM HE YMOPSIJOYEHbI (BO MHOYKECTBE HET HU CaMOrO MJIAJIIIEro, HU CaMOro
CTaPIIEro JIEMEHTOB).

Baz3oBbIM THIIOM 1T MHOYXKECTBA MOTLYT ObITh: JIOTMYECKWII THUM, CUMBOJIbHBIN
tun Char, nepeuncanmslii Tun u Tun-guana3oH (Hanpumep, 0..255), comepxkariuye
He Oojiee 256 371€MEHTOB. BOJIBIMMHCTBO IEJIbIX TUIIOB U BENIeCTBEHHbIE TUITHI HE MOI'YT
OBbITH 6A30BBIMU THUIIAMU JIJIT MHOYKECTBA, IIOCKOJIBKY OHHU 3aBeJI0MO cojepzkaT bosee 256
9JIEMEHTOB.

s 3a1aHus 97IEMEHTOB MHOXKECTBA MOYKET MCIIOJIH30BATHCA JII000M MOPSIKOBBII THII,
OJIHAKO TIOPSITKOBbIE HOMEPA 3JIEMEHTOB MHOXKECTBA, T. €. 3HaueHust byHKImn ord (), T0/1xK-
HbI HaXOIUThcd B mpeaeax oT 0 go 255.

Bo MHO)KECTBO BXOJAT TaKzKe BCE JIOMYCTUMBIE MOJMHOYKECTBa (BCe MBICIUMbIE KOM-
OUHAIMK €10 JIEMEHTORB), U4TO MPUBOUT K OPPOMHOMY YUCJIY BADUAHTOB, IO3TOMY KOJIH-
YECTBO JIEMEHTOB BO MHOYKECTBe HE MO2KeT OBITh OoJibIie, yeM 256. MuoxecTso, He
coJiepzKaliee JIeMEHTOB, Ha3bIBAIOT MYyCTBIM. [lycToe MHOXKECTBO BKJIIOYEHO B JiI00Oe
JIpyTOe.

Tax Kak 3/ieMEeHTBI BO MHOXKECTBE HEYIOPSJIOUYEHbI, TO K HUM HEJIb3si OOPATUTHCS 110
HOMEPY WJIM UHJEKCY — €TI0 y 3JIEMEHTOB MHOXKECTBa IIPOCTO HET.

Bce sseMeHTBl MHOXKECTBA PA3JIMYHBI (€C/IM BBl U TONBITAETECH JO0ABUTH IJIEMEHT,
KOTODBIIl y7Ke MMeeTCsl B MHOXKECTBE, TO [IPOCTO HUYEro He MPOM30MIET).

MHo2KeCcTBO ONUCHIBAETCS TaK:

var <umsa mroocecmea™> : set of <duanaszon snavenut mmoorcecmsa;

B kauectBe duanaszona 3navernutl mHoocecmea yKa3biBaeTCs JIIOOOM TOPSIKOBBII THII,
YUCJIO 3JIEMEeHTOB B KoTopoM He Gosiee 256: Char, Byte, 0..255 u tak jasee. Ilpu srom
BEpXHsIsI TPAHUIA YUCTOBOIO JIMANIA30HA HE J0JIZKHA ObITH O0JIbIle 255, 8 HUKHSIS - MEHb-
e 0.
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Hamnpumep, Tak oNUCHIBAIOTCS THUIIBI-MHOYKECTBA C PA3IUIHBIMU JUAIA30HAMEI 3HAYE-
HUIA:

type

MySet = set of 0..255;

MySet = set of 1..25;

MySet = set of 'a’..’z’;

MySet = set of Byte;

MySet = set of Boolean,;

TColor = (Red, Orange, Yellow, Green, Cyan, Blue, Violet);

Color = set of TColor;

JIBa MHO>KECTBa CYMTAIOTCS IKBUBAJEHTHBIMHU TOI/IA U TOJLKO TOLJA, KO BCE UX
9JIEMEHTBI OJINHAKOBBI, IIPUYEM MOPSIJIOK CJIEJI0OBAHUS JIEMEHTOB BO MHOXKECTBE HE UMEET
3Ha4YCHUAd.

Ecnu Bce s71eMeHTBI OJHOIO MHOZKECTBA BXOJISAT TaKKe B JPYroe, TOBOPSIT, 4TO MEPBOE
MHOKECTBO BKJIFOYEHO BO BTOPOE.

Konkpernble 3HaueHNsT MHOXKECTBA 3aJal0TCs IIEPEIUC/ICHIEeM CIINCKA, 3HAYCHUI Jepes

3alATYIO, KOTOPBI GepéTcst B KBaJIpaTHbIe CKOOKU.
MySet := [1, 2, 5, 10];

MySet := [2, 4, 8, 12..21];
MySet = ['17, 72", ’3];
MySet := ['3",’1" , '27|;

Onepanuu HaJl MHOX>KECTBAMU

Onepanusi «+» (00beauHeHNE) — PE3yILTHPYIONIEe MHOKECTBO (PUCYHOK 2.42 IYHKT
A) cocTouT U3 3;71€eMEHTOB 06OMX MHOKECTB, YKA3aHHBIX B KAUECTBE Olepanios (o1u-
HAKOBBIE 3JIeMeHTHI He jiybsmpytores). Hanpuwmep: [1,2,3] + [3,4,5] = [1,2,3,4,5].

Omneparus «—» (Pa3HOCTB) — PE3YJILTUPYIONIEE MHOXKECTBO (PUCYHOK 2.42, myHKT B)
COCTOUT W3 TeX 3JIEMEHTOB MHOYKECTBA, YKA3aHHOI'O B KadeCcTBE JIEBOTO OIEpaHja,
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Puc. 2.42: Ouepanuu ¢ muoxecrBamu: A) cioxenue, B) pasuocrs, B) nepeceyenue

KOTOPBbIE OTCYTCTBYIOT BO MHOXKECTBE, YKA3aHHOM B KAUeCTBE IIPABOTO OIEPAHJIA.
Hampuwmep: [1,2,3] - [3,4,5] = [1,2].

Omnepanust «*» (mepecedeHmne) — pe3yIbTHPYIONEE MHOKECTBO (PHCYHOK 2.42, IyHKT
B) cocrout u3 971€MEHTOB, IMEIOIIIXCA B KAXK/IOM U3 MHOXKECTB, yKA3aHHBIX B Kade-
crse omepamnnos. Hampumep: [1,2,3] * [3,4,5] = [3].

Onepanusi «<=» (9KBUBAJIEHTHOCTb) — JIOTWYeCKasl Olepalus Jjisi CDABHEHUS JIBYX
MHOKECTB. Pesyibrar paBen true, eCjiu CpaBHABaeMble MHOXKECTBA SKBUBAJICHTHDI.
Hanpuwmep: [1,2,3] = [3,4,5] —false; [1,2,3] = [3,2,1] —true.

Onepamuu «<=» «>=» (BXOXK/JI€HHUE) — JOIUIECKUE ONEPAIIHN JIJIsi IPOBEPKU BKJIIO-
YEHHOCTHU OJHOIO MHOXKECTBaA B Apyroe. Pesyibrar onepanuii true uwin false. Hanpn-
mep: [1,2,3] <= [3,2,1] —true; [1,2,3] <= [3,2,1,4] —true; [1,2,3] <= [1,3,4,5] —false;
[1,2,3] >= [3,2,1] —true; [1,2,3] >= [3,2,1,4] —false; [1,2,3] >= [1,3] —true.

Onepanusi «in» (IMpoBepKa MPUHAAJIEKHOCTH) — JIOTHYECKasi OIEPAIUs, PE3YIIHTAT
paBeH true, ecym JIeBblil onepaH i (J€MEHT) BKJIIOYEH BO MHOXKECTBO, SABJIAIOIIEEC
npasbiM oriepan oM. Hampumep, ecim 3aj1aH0 MHOKeCTBO S:=[3,2,1,4|, T0: onepaitusi
(3 in S) macr pesymnbrar true; oneparys (2*2 in S) —true; oneparms (5 in S) —false.

Tax>ke ¢ MHOXKECTBAMU PEAJM30BAHDBI ITPOTIETY PhI:

e Include (S, i) — mpore/aypa BKIIOYaET 9J€MEHT i BO MHOXKECTBO S.
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e Exclude (S, i) — nporeaypa uckto9aer 3JeMeHT i U3 MHOKEeCTBa S.

Kazkmasg n3 sTux mporie/iyp peaausyercs OJHON MaITMHHON KOMaH/I0i, B TO BpeMs KaK
JJTsT peasiu3alliy oleparuii «+» u «—» tpedyercs o 13+6*N komans (N — kosmgecTBo
GUTOB BO MHOXKECTBE, T.€. KOJIMIECTBO SJIEMEHTOB).

BpiBoj, 371IeMEHTOB MHO2KECTBa
3HaveHne epeMeHHOil, OTpe e IoNIeil MHOXKEeCTBO, HEBO3MOYKHO HAIIPSIMYIO BBIBECTH
B /INAJIOrOBOE OKHO MJIM HA KOHCOJIb. JIJIS 9TOTO MCIOIb3yeTcs CIeayonuil TpueM:

e c moMoImpio MuKIa For mpocmarpumBaeTcs Bech JuMana30H BO3MOYKHBIX 3JIEMEHTOB
MHOZKeCTBa (OH 33JIaéTCs MOC/Ie CIIyKeOHBIX ¢I0B set of mpu onucanuu repeMeHHo
THUIIA MHOXKECTBO B GJIOKe var);

® IIPOBEPSIETCS HAJIMYME BO3MOXKHOI'O 3JIEMEHTa BO MHOXKECTBE C TIOMOIIBIO OIepaIin
in (omepanus NPUHAJIEXKHOCTU JIEMEHTA MHOXKECTBY );

® CC/IM 9JIEMEHT BO MHOXKECTBE ecTh (3Hadenue [ n S paBHO true), TO TOT HJICMEHT
BBIBOJIUTCST HA 9KPaH (KOHCOJIb, (hopMYy).

Hanpumep, BbIBejieM Ha 9KpaH BCe 3JIEMEHTHI MHOYKECTBA S, OIMUCAHHOIO KaK MHOZKe-
CTBO TIEJIBIX Ynces] B uHTepBaJie 1..255:
var s : set of 1..255;
i: integer;
B nopsadke sospacmanusa:
fori:= 1 to 255 do
if 1 in s then write(i);
B nopsadxe yovearus:
for i := 255 downto 1 do
if i in s then write(i);
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Ecim 1o ycstoBuio 3aa4uu He0OX0IMMO 00padaThiBaTh YMUC/Ia, BHIXOISIIIIE 38 JOMYCTH-
MBI€ JIJIsT MHOXKECTB Ipanuiisl (Menbiie 0 win 6osbine 255), HO P 9TOM YncIa 00pa3yioT
OTPE30K JIJINHOM He OoJiee 256, TO UCHOIB3YETC CJICLYIONNA TPHEM:

® oIlpeJlesideTcs, Ha KaKyIo Beananny D HeoOXo/InMO M3MEHUTh UMEIOITUICS TNAITa30H,
YTOOBI TIOJIYUIUTh JIMANa30H BKJIIOYEHHBIH B nntepnas (..255;

® IpU 3aHECEHUH JIEMEHTOB BO MHOYKECTBO MU3MEHSTh KaXK bl Ha HAMIEHHYIO BeJIH-
quny D;

® IIpU BBIBO/IE JIEMEHTOB MHOYKECTBA KazK /bl 9JIEMEHT U3MEHATH B 0OPATHYIO CTOPOHY
Ha HaiijlenHyo Beau4auny D.

Hanpumep, mycrb He0OXOIMMO BKJIIOYUTH BO MHOXKECTBO 4ucIa -125..125. Berancimm
D=125. Eciu Hy:KHO BHECTH BO MHOXKeCTBO 4ucjo -31, To B Hero BHOCUTCH -314125.
Torna HUXKHsAS TPaHUIa cTaHET paBHOI He -125, a 0; a BepXHAA rpaHUIla U3MEHUTCHA CO-
oTBeTcTBeHHO co 125 mo 250.

Samava: B crpokoBoil BemunHe HaiTH Bee TyIacHble OyKBBI, KOTOPhIE BXOJAT B KasK-
Jioe CJIOBO.
var s, gl, sl, rezl : set of char;

i: char;
Str : string;
j : integer;

procedure propuskProbelov;
begin //nponyck npobeaos meorcdy crosamu

while (j<=length(Str)) and (Str[j] =’ ’) do j:=j+1;
end;

procedure propuskSlova;

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY

Hauano |

CogeprxaHue |

lMpakTukym |

Crpannya 193 n3 290|

Haszag |

Ha Becb skpaH |

3akpbiTh |




begin //nponyck caosa
while (j<=length(Str)) and (Str[j] <>"’) do
begin ®
sl:i=sl+[Strj]]; //dobasaerue kasrcdozo cumsona caosa 60 mnoocecmso sl
J=J+1;
end;
end;
begin wpuraonon
= |'a’..’2’|; //3anoanenue mmoocecmea s cumsoramu ardasuma o S
gl = [’e’ you U0’ al )y /) sanoanenue mnoorcecmsa gl enactvimu

Hauano |

writeln(’ BBe;:LHTe [PeJUIOXKEHIe, COCTOSIIee U3 CJIOB:’);
readln(Str); //esedennoe noavsosamenem npedaoorcenue

CogeprxaHue |
j:==1; //undexc cumeona 6 cmpoxe Str
rezl:=gl; //cnavana 6 pesysvmame - 6ce 2aachoie T |
while j<length(Str) do
begin < | > |
propuskProbelov;
sl:=[|; //owuwaemcsa neped kasrcdvm carosom “ | » |
propuskSlova;
s . Crpanunya 194 n3 290|
J=itL
rezl:=rez1*sl; //onepayus «*» ocmasanem 6 rezl moavko 2aachuvie, 6rodausue p |
azag
6 9MO CA06O
end; Ha Becb skpaH |
writeln("TiacHble 6yKBbI B KazKJI0M CJIOBe: ');
for i:=’a’ to 'z’ do //ewi600 rezl Sokpure |

if i in rezl then write(i);
end.



[IpoitTu TecT g TPOBEPKU CBOMX 3HAHWI 1O MPOMIEHHOMY MaTepUaJTy.

2.5.11 Tun «agaTa-BpeMs»

OTOT THUII JAHHBIX OIPEJIE/IAeTCA B pas3jiesie OIMUCAHUI CTaHAPTHBIM MIeHTU(MDUKATO-
pom TDateTime u npegaasnaden st OJJHOBPEMEHHOIO XpaHEeHHs JIaThl U BpeMeHu. Bo
BHYTPEHHEM IIPEJICTABJICHUN OH 3aHUMaeT 8 OailT n (PaKTUIECKH IPeCTaB/IsgeT COOOM
BEIECTBEHHOE 1KC/I0 (PUCYHOK 2.43), TJie B IO 9acTh XPaHUTCs JaTa, & B JPOOHOM
— Bpemd. /lara ompejensercss Kak KOJUYIECTBO CyTOK, mporeamunx ¢ 30 gekadbpst 1899
roja, BpeMsi — KaK JacTh CyTOK, npomeamux ¢ 0 vacoB. Haj jaHHBIM THUIIOM OIIpeie/IeHbI
Te 2Ke OIEPAIMU, YTO U C BEIIECTBEHHBIM THUIIOM, & B BBIPAYKEHUSX ITOTO THIIA MOTLYT
yJacTBOBATb KOHCTAHTHI W TIEpEMEHHBIE TI€JIOT0 W BENECTBEHHOTO THUIIOB.

2356458,81542356

HOMMHECTBO CYTOK, KONMM4ecTBO MUNTMCERYHDO,

npoLeawmx npoweawmx
c 30 nexkabpa 1899 rona c 00u4. OOmuH. O0cek.

Puc. 2.43: Ilpeacrasienune Besimunnbl Tuiia TDateTime B Delphi

Omnucanne nepemennbix Tuiia TDateTime:
var D1, D2, D3 : TDateTime;

OcHoBHBIE moarrporpaMmbl JJId pa6OTI)I C ,I[aTOﬁ n BpeMeHeM:

Now : TDateTime — ¢pynknua Now BozBpalaeT Tekyime JaTy U BpeMs.
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[Ipumep ucnoab3zopanusi: D1 := Now.

Date : TDateTime — dyukmus Date Bo3spalaer TeKynyo gaTy.
[Ipumep ucnompzoBanug: D2 := Date.

Time : TDateTime — ¢pyukius Time Bo3BpalaeT TeKylee BpeMs.
[Ipumep ucnosibzoBanus: D3 := Time.

DateTimeToStr(D : TDateTime) : string — dpyHKIus Bo3BpaIaer cCrpoKy CUMBOJIOB
Bua '19.11.2009 12:30:00°, npeobpa3ysi €€ u3 AaThbl U BPEMEHH, IePeJaHHbIX B II1a-
pametpe D.

[Tpumep ucnomnbzoBanus: S :=DateTimeToStr(D1).

StrToDateTime (S: string) : TDateTime — dyuknus npeobpasyer CTpOKy CHUMBOJIOB
Bua '19.11.2009 12:30:00° u3 nmapamerpa S B JIaTy U BpeMs.
[Tpumep ucnonszosanus: D1 := StrToDateTime(’28.02.1999 23:377).

DateToStr(D : TDateTime ) : string — dyHKIHA BO3BpAIIAeT CTPOKY CUMBOJIOB BUJIA
’19.11.2009’, mpeobpasys eé u3 JaThl, HepeJaHHol B nmapamerpe D.
[Tpumep ncnonbzoBanus: S := DateToStr(D2).

StrToDate (S: string ) : TDateTime — dbyukIms mpeobpasyer CTPOKY CHMBOJIOB BUJIA
’19.11.2009’ u3 mapameTrpa S B JaTy.
[Tpumep ucnosnbzosanus: D1 := StrToDate (’28.02.1999").

TimeToStr (D : TDateTime ) : string — dbyukims npeobpasyer BpeMs B CTPOKY CHM-
BoJioB Bua '12:30:00’.
[Tpumep ucnosnpzosanus: S ;= TimeToStr(D3).

StrToTime (S: string) : TDateTime — dbyukuus npeobpasyer cTpoKy CUMBOJIOB BUJIA
’12:30:00” w3 mapameTpa S BO BpeMs.
[Ipumep ucnonpzoBanus: D1:= StrToTime('15:00).
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DayOfWeek(D: TDateTime) : Integer — dyukuus Bo3spaiiaer mopsijKOBbIii HOMED
qust vegenn (ot 1 1o 7) ayist garsl, onpejesénnoil napamerpom D (1 - Bockpecenbe,
2 - NOHEJIEJIbHUK, ..., 7 - cy66oTa).
[Tpumep ucnosbzoanust: j :— DayOfWeek(D3).

DecodeDate (D: TDateTime; var Year, Month, Day: Word ) — npoueiypa Bo3-
BpallaerT B COOTBETCTBYIOMUX nepeMeHHbix 1o (Year), mecsit (Month) u gens (Day)
JlaThbl, 3HaYeHre KoTopoii ykazano B hopmare TDateTime B napamerpe D. Ecin 3ua-
yerne D <=0 uiu He coJepKUT 3HAUCHUE JTAThI, TO B iepeMennbie Year, Month, Day
zarmcbiBaercs 0. [Ipumep ucrnosb3oBanus:
var Year, Month, Day: Word;

D1:= Now;
DecodeDate(D1, Year, Month, Day);

EncodeDate (Year, Month, Day: Word) : TDateTime — ¢ynknus Bo3spariaer jia-
Ty B hopmare TDateTime (mesyto ero gacts), mpeodbpasyss B HeE IeJible 3HAUCHU
rojia, MecdIia u JHs, Iepejlannble B mapaMerpax Year, Month u Day. /lomyctumbie
BeTMIuHbL: Ji1d Year - 1..9999; mia Month - 1..12; mis Day - ot 1 mo 28, 29, 30, wimn
31, B 3aBucumoctu or 3nadenuiit Month u Year (BHCOKOCHBI roJ| MM HE BHCOKOC-
HbIil). Eciin 3HaYeHMs BBIXOJISIT 38 TPAHUIIBI JIOIYCTUMBIX JUAIIA30HOB, TO BO3HUKAET
ncksogernne EConvertError.

[Tpumep ucnonpzoBanus: D1:= EncodeDate(1999, 2, 23).

2.5.12 Kommoueur Timer

Taiimep HaXOMUT MHOTOYUC/IEHHBIE MPUMEHEHUA: CHHXPOHU3AIUs MYJIbTUILIAKAIIH,
3aKPbITHE KAKNX-TO OKOH, C KOTOPBIMU TI0JIL30BATEIb JIOJII0e BpeMs He paboTaeT, BKJIIO-
JeHne XpaHUTe s dKpaHa U 3aKPBITHE CBA3€EH C yIaJeHHBIM CEPBEPOM IIPU OTCYTCTBUN
JIEMCTBUI TI0JIb30BATEJIsI, PETYJIAPHBIN OIPOC KAKUX-TO UCTOUYHUKOB MH(MOPMAIINH, 3a/1a-
HUEe BPEeMEHU Ha OTBET B O0yYaIONIUX IIPOrpaMMax — BCE 9TO MHOXKECTBO 3aJa4d, B KOTO-
PBIX TpedyeTcs 3a/1aBaTh WHTEPBAJIbl BDEMEHH, PEIIaeTcd ¢ MMOMOIIBIO TaiiMepa.
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Koprmoparus Microsoft pekomenjiyeT orcieKuBarh COOOIEHNA, TIOCTYIIAIONINE OT CH-

cremuoro raiimepa Windows (takoe cucremuoe coobienne nasbisaercs WM - TIMER).

C nmomormpio KomnonenTa Timer MOKHO BK/IIOYUTDL MEHEPAIUIO MTOJOOHBIX COOOIIEHUIT ¢
3a/IaHHON MEPUOJNIHOCTHIO (B MUJIJIKCEKYHJIaX ) U BBIIOJIHSATE OIPE/ICIEHHYIO0 YaCTh BbI-
YUCJIEHUI UMEHHO B 00pabOoTUNKe 9TOr0 COOLITHS.

JlaHHBIIT KOMIIOHEHT HEBHUJIMM BO BPEMsl BBIITOTHEHUS IIPOIPAMMBI, TO €CTh SIBJISIETCS
neBu3yaabHbIM. KommonenT Timer pacrosiaraercsa Ha BKJIaJIKe System mnaHem KOMIIO-
HEHTOB (PUCYHOK 2.44).

Standaid | Additional | Win32 Svstem | Data Access | Data Contiolz | DataSnao | BDE | ADD | interBase | Decision Cube | Disloos | Win31 | 21
v QS D5 PLE

\\“HOMHOHEHTTimer

Puc. 2.44: Pacnosiozxkenne kommonenTa Timer Ha maHean KOMIIOHEHTOB

CobbITue, obpabaTbiBaeMoe JAHHBIM KOMIIOHEHTOM, ToJIbKO oHO — OnTimer. Ono
BOBHMKAET, KOTJIa MCTeKaeT YKa3aHHbI B cBoiicTBe Interval mpomerkyTok BpemeHu ¢ Mo-
MEHTa IMOCJIeIHeN TeHepalnn 3Toro coobiTus. OIHAXK b BKIIOUYEHHBIH TaiiMep Bce BpeMst
Oymet Bo30yx)1aTh coobiTust OnTimer 0 Tex mop, moka ero croiictso Enabled ue mpu-
Met 3HadeHue False.

CsoiicrBa KoMuonenTa Timer:

Name — UM KOMHOHeHTa, I/ICHOJIBByeMOG B HporpaMMe JJIA rZLOCTyHa K KOMHOHeHTy nu
€ro CBOHCTBaM.

Enabled — onpezenser, kaoden raiimep win wer (False wau True). Ecim coiicrso
Enabled = True, To Taiimep BKJIIOEH.

Interval — omnpejesnsier MpoMeKyTOK BpEMEHHU, Yepe3 KOTOPBIH MPOUCXOIUT TeHEPAIIHs
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cobpitust OnTimer. 3agaérca B mmummcekysgax. 1000 Mmusincekyn paBaa 1 ce-
KYHJIE.

Baga4da 1: Coznars dhopMmy ¢ pabOTAIONINMHI SJIEKTPOHHBIMA YacaMi (PUCYHOK 2.45).

Ha dopmy mamo momecturs maammcsh (Label) n raitmep (Timer). Cpoiicrso Interval
KOMITOHEHTa Timer MOXKHO 3a/laTh paBHBIM OJHOI cekyHjie (3nadenne 1000 B cBoiicTBe
Interval). O6paboruux cobbrtust OnTimer 3anumercs Tax:

22:14:18

Puc. 2.45: Ilpumep dopmer B Delphi ¢ ssrekrponubIME dacaMm

procedure TForml.TimerlTimer(Sender: TObject);

var DateTime : TDateTime;

begin

DateTime := Time;
Labell.Caption := TimeToStr(DateTime);

end;

B mporpamme Tekyiee BpeMsi Bo3BpalaeTcs craHgapTHoil ¢yHkimeit Time u 3a-
TeM Ipeodpa3yeTcss B TEKCTOBOE IpejicTaBjeHne ¢ moMoInpio ¢pyakimn TimeToStr. Dtu
JIECTBHSI, TO €CTh TEJIO IPOIE/Ly Phl-00pab0oTINKa COOBITHS, BBIIOIHIIOTCI Yepe3 KazK Ible
1000 musmcekyn (ycranossieHo B coiictse Interval taiimepa).
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3anada 2: BbiBecTH Ha (POPMY TEKYIIYIO JATy M 3allyCTUTHh CEKYHJIOMED, KOTOPBII, =
orcunras 20 CEKyHJI, OCTAHOBUTCs (pUCYHOK 2.46).
var Forml: TForml; .
i: integer=20; //za06aavHan nepemernnan
procedure TForm1.TimerlTimer(Sender: TObject);
var k : string;
D : TDateTime;

begin
D:= Date; Kagﬁegp‘l .
label2.Caption:=’Ceronnst '+DateToStr(D); u%ugﬁiﬁé&u
if i = 0 then timerl.Enabled := false; ’
if 1 < 10 Ha4vano |
then k := 0" + IntToStr(i)
else k := IntToStr(i); Conepranne |
labell.Caption := ’00:" + k;
j—1i- 17 lMpakTukym |
end; p | R |
? Formi E[E'@ Tt” Form1 « | » |
Cerogna 19.11.2003
|-||:IEILIJ.I'II:I 0005 Crpannya 200 n3 290|
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Puc. 2.46: IIpumep dopmbr B Delphi ¢ orobparkaemoit 1aToit u ceKyHI0MEPOM

Pasauunwie cnocobwvl NPUMEHEHUSA KOMNOHEHIA Timer:



Ecim Tpebyercst, 4ToOBI Yepe3 H ceKyH/I MOC/Ie 3allyCKa, IPUIOKEHUs 3aKPhLIach op-
Ma — 3acTaBKa, 0TOOparKaroIas JIOTOTUII TPUJIOKEHUsT, Ha Heil Ha/I0 pa3MeCTUTh TaitMep,
3asiaTh B HEM mHTepBas Interval = 5000, a B obpaborunk cobbiTusi OnTimer BcTaBUThH
omneparop Close, 3akpbiBatoriuii OKHO GOPMBI ( «OTIOKUTEH» 3aKPBITHE (POPMBI-3aCTABKH
Ha D CeKyHI).

Ecim Heo6xoauMo B HEKOTOPOIA TIPOTIEyPe 3aIllyCTUTh TaiiMep, KOTOPBIH OTCUnTa I Obl
3a/IaHHBII UHTEPBaJ, HAIIPUMED, D CeKYH/I, TI0CJIe YeT0 Ha IO BBIIIOJHUTH HEKOTOPHIE OIIe-
paIly U OTKJIIOYUTH TafiMep, 3TO MOXKHO CJeJIaTh CJIELYIONUM CIIOCOOOM:

[IpU [IPOEKTUPOBaHUK TaiiMep jenaercs joctynubiM (Enabled = true), nHo cBoiicTBO
Interval 3agaérca pasubim 0. Taiimep He OyaeT paboTarh, IOKa B MOMEHT, KOTIJIa HY?KHO
3aIlyCTUTH TaliMep, He BBIIOJHUTCH OIEePaTop

Timerl.Interval := 5000;

Yepes 5 cekyns, rnocsie sToro HacTynut coobitie OnTimer. B ero obpaborunke Ha 10
3aJ1aTh OIepaToP

Timerl.Interval := 0;

KOTOPBI OTKJIIOYUT TaliMep, IMOCIe Yero MOXKHO BBITIOJIHATH TpeOyeMble Olepaluu.

Jpyroii 5KBUBAJIEHTHBIN CIIOCOD PEIeHus 3a/1a91 — UCII0Ib30BaHue cBoiicTBa Enabled.

Bo Bpems npoektupoBanus 3ajaércea 3uadenne Interval = 5000 u 3nadgenune Enabled =
false. B momenT, Koria HaJI0 3aIlyCTUTh TaifiMep, BBIOIHAETCS OIEPATOD
Timerl.Enabled := true.
B obpatorank coobrrus OnTimer, koTopoe HACTYIIUT depe3 5 CEKYH/I IOC/e 3aIlyCKa,
TaifiMepa, MOYKHO BCTaBUTDH OIEPATOP, KOTOPBIl OTKJIIOYUT TaiiMep JTIOOBIM U3 OITUCAHHBIX
BBIIIIE CIIOCODOB.

Taﬁl\lCI) TOYHO BBIJIEP2KUBACT 3aJaHHbIE MHTEPBAJIbL Interval, €CJIM1 OHMU JOCTaTO4YHO
BEJINKKU — COTHHU U THICAYIN MUJIJINCEKYH/I. Ecim xe 3a/laBaTb UHTEPBaJIbI JJINTEJIbHOCTBHIO
JECATKN WJIN €AUHUIBbI MUJIJIMCEKYH/, TO pEaJIbHbIC MHTEPBaJIbl BpEMEHU OKa3bIBalOTCA
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3aMeTHO OOJIbIIe BCJICZICTBHE PA3SJIMYHLIX HaKJ/IaJHbIX PacXOJd0B, CBA3aHHLIX C BLISOBaMU
(bYHKHHfI 1 MHBIMHU BbIYUCJ/IUTEJILHBIMUA aCII€eKTaMM.

2.5.13 Bunpr daitioB B Delphi

®Daita — 3TO UMEHOBaHHAS CTPYKTYpPa JAHHBIX, IMPEJCTABJIAIONAas COOOM MmocienoBa-
TeJIbHOCTH JJAHHBIX OJIHOTO THUIA, IMPUYEM KOJMYECTBO IJIEMEHTOB II0CJIE/IOBATETLHOCTA
[IPAKTUYIECKH He orpannyeHo. B nepsom npubsmkennn daila MOKHO pacCMaTPUBATH KaK
MaCCHUB MEPEMEHHON JIJIMHBI HEOTPAHUYEHHOTO Pa3Mepa.

JlanHble, KOTOPBIE 3aII0JHAIOT (aiijl, Ha3bIBaloT KOMIOHeHTamMu daiina. Komionen-
Thl IIPOHYMEPOBAHBI HauWHas ¢ HyJId. KOMIOHEHTH (haiijia MOTYyT OBITH PAa3/JIMTHBIX
THUIIOB: CTPOKM, CUMBOJIBI, YICJIa, MACCUBBI, 3aIIUCH U MIPOY.

ITo Tunam comep>Karuxcs B HUX 3JIEMEHTOB Pa3JimvyaoT aiijabl TPEX BUJIOB:

TeKCTOBbIe (haiiJIbI — MOC/Ie0BATE/ILHOCTA CUMBOJIOB, pa30uThix Ha cTpoku. B Delphi
upegonpeenex tun TextFile, coorBercrBytomuit rekcroBomy aitry. Takum obpa-
30M, 00bsiB/IeHHE (Dail/IoBOIi IIepEMEHHON UMEeT BU/I:

var <umsa ¢atirosot nepemennot> : TextFile;
Hanpuwmep:
var F : TextFile;
TUNU3UPOBAHHBIE (halljibl — JBOUYHbIE (ail/Ibl, COIEPKAIINE ITOCIEI0BATETHHOCTD OJI-
HOTUITHBIX JaHHBIX. THII JaHHBIX, cojepzKamuxca B daiiie, MOXKeT ObITh HE TOJIBKO

[IPOCTBIM THIIOM, HO U CTPYKTYPUPOBAHHBIM (MAaCCUB, 3a1uch 1 1pod.). OO bsaBieHne
dallJIOBBIX TTEPEMEHHBIX JIJId TaKUX (pailjioB mMeeT BUJT:

var <umsa @patirosot nepemennot>: file of <mun darnvz>;
Hamnpuwmep:

var F : file of real;
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HEeTUNU3UPOBaHHBbIE PaliIbl — JIBONYHBIE (hailIbl, KOTOPBIE MOTYT COJIEPKATh JAHHBIE
caMBbIX Pa3JIMYHBIX THIIOB B BHUJE IOCIeIoBaTe/bHOCTH OaiiToB. [IporpamMmvuct mpn
YTEHUN 9TUX JAHHBIX caM JOJIKEH pas3OupaThbcsd, KakKue OafiThl K 94eMy OTHOCSITCS.
QaitnoBas nepeMeHHasl I HeTUITU3UPOBAHHOTO (haiiia 00bIBISIETCS CJIELYIOMIM
obpazoM:

var <ums gatinosoti nepemernot> : file;
Harmpumep:

var F : File;

Obmias TexHosiorus paborsl ¢ daitiamu B Delphi tpebyer omnpejenéanoro mo-
PAAKa JIeACTBUA:

1. CeaseiBanue daiia ¢ daitrosoit nepemennoii (AssignFile(F, S)).
2. OtkpeiTne daitra s pabOThL:
a. 1y arenus (Reset(F));

b. mia zamucu (ReWrite(F));

c. miast arenns u 3amucu (Append(F)).

3. Pabora ¢ daitaom.
4. 3akpsitue daitta (CloseFile(F)).

Paccmorpum mopobHee KaxKIablil U3 9TaIOB:

CasaspiBanne daiisia ¢ daiisoBoit nepemennoii (AssignFile(F, S))

st mocryna K daiiiam dalie Bcero MCIosb3yercs crernuasbHas (aiijioBast mepe-
MeHHasl, KOTopas JIOJKHA ObITh OIMCAHA OJHUM M3 TPEX IPHUBEIEHHBIX BbIIIE CIIOCO-
60B. OHa CBA3BIBACTCS C CYNMIECTBYIOIINM MJIM BHOBB CO3/IaBaeMbIM (hailJIoOM IIPOIIELY POt
AssignFile. 9Ta nporerypa nmeeT CHHTAKCHC:
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AssignFile(F: File, S: string);

e F — daitsioBas mepemennast Jiio00ro Tuma, S — CTPOKa, cojepzkalias uMms daii-
ja. Ecu moHBI MyTh MMOMCKa He YKas3aH, TO (aiijl OyJaeT pasbICKHBATHCS B TEKYIIEM
karaJiore. Hampuwmep:

AssignFile(F1, ‘Test.txt’); //ceaswsaem datinosyro nepemennyro F1 ¢ gatinom « Test.txts

AssignFile(F2, 'c:/projects/test.out’); //ceasweaem datinosyro nepemennyro F2 c
datinom «c:/ projects/test.out»

AssignFile(F3, OpenDialogl.FileName); //cesasueaem ¢gatinosyro nepemennyro F3
¢ gatinom, ums xomopozo 3anucano 6 ceoticmee FileName xomnonenma — duanoza
OpenD:ialog1

B nmasnbneiimem noce cBsa3biBanus aitia ¢ (ailjioBoiil mepeMeHHol Mpore/ Ly poit
AssignFile npu obpaiennn K daiisry Hy>KHO yKa3blBaTh He ero nMs (Hanpumep, Test.txt),
a uMsi (ailyIoBoil IepeMenHoil.

OTtkpbiTue daiijia ajasa padboTbl

st paboTh ¢ daiiioMm ero HeobXOANMO OTKPBIT (UHULUAAUSUPOSAMD). DTO O3HATA-
eT, 9TO OlepalmoHHas CUCTeMa «IaET J00pO» Ha BHeCEeHHMe M3MeHEeHU B JaHHbIN aii
(HampuMep, Ha 3aIMCh) U CJEIUT, YTOObI OOPAIeHUs JAPYTUX M0Jb30BaTe el U IPOrpaMm
K 3TOMy baiiry (ecjm KOMIIBIOTED MOJK/IIOUYEH K CETH) BBINOJHSINCH KOPPeKTHO. Tak,
CUNTBIBAHUE JAHHBIX U3 (paiijia, B KOTOPBIH JAPyroil mo/I630BaTe/lb B 9TOT MOMEHT BHOCHT
U3MEHEHUsI, HEBO3MOYKHO.

B daiine ectb HeBUIMMBIIT Kypcop, KOTOPBIII MPUHATO Ha3bIBATH yKa3aTeJieM, I10-
CPeJICTBOM KOTOPOI'0 MOYKHO paboTaTh C COMEPKUMBIM. KT0O MOXKHO TPE/ICTaBUTh, KAk
Kypcop B TekcToBoM aitie. Eciu Tpedyercs 3anmcaTh jannuble B (aiiyi, yKa3aTeb cTa-
BUTCS B HYKHYIO TIO3UIMIO U JlaJiee BBIMOJIHSAETCS 3alUCh. ECan HY»KHO HTPOYUTATD —
yKaszaTe/ib IepeMelnaeTcs Ha HY:KHYI0 KOMIIOHEHTY daiijia 1 CIUThIBaeT e€. YKa3aTesb
IIPH 9TOM KaxKJbIil pa3 JBUXKETCs BIEPE K cieayrolleil komnonenTe daiira. Pano mim
HO3JIHO OH jocTuraeT Kouna daiiia. Waununaausuposars (OTKpbITH) daila — o3Hadaer
yKazaTh JJis 9TOro (baitia Hampas/ienne nepegadn ganubix. B Delphi MoxkHO OTKPBITH
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daitsr i1 9TeHus, /I 3alMUCU WA JIJId YTEHUS W 3aIlUCH OJHOBPEMEHHO, IIPU TOM

[pU OTKPBLITUU yKazaresb Qaiiga OyJeT pacloararbCs B PasHbIX HO3UIUAX (PUCYHOK
2.47):

a) Reset(F) 6) Rewrite(F) B) Append(F)

Puc. 2.47: Pacnosoxxenue ykasaresisi Ipu OTKPBITAN (aila pa3HbIMU IPOIEy PaMU

OTrkpeiTe (aiijia Qg 9TeHus — OCYIIEeCTBIIAeTCs IPOIe Ly POoil
Reset (< daiioBast nepemennas>);

C momoriwio poreypbl Reset MoxKHO OTKPBITH JI000i1 13 TPEX BUIOB ailioB (TeK-
CTOBBI, TUIU3NPOBAHHBII, HETUIIM3UPOBAHHBI). B pesysbrare BbIIOJIHEHUST STOi
IPOIEYy Pl yKa3aTe b, CBI3aHHBIN ¢ 9TUM ailjioM, OyaeT yKa3blBaTh Ha HATAJIO
daitna (pucynok 2.47, a), TO €CTh Ha, KOMIIOHEHT C HOPSIIKOBBIM HOMepoM (.

OTtkpsbiTHe daiina Ajd 3alUCH — OCYIIECTBIAETCS IPOIETY POl
Rewrite (< gaiirosan nepemenan™);

[Iporenypa Rewrite moxker ObITH mcIIoIb30BaHa JIJIst JIIOOOTO U3 TPEX BUJIOB (haii-
JoB. Ilpu 9TOM TIPU OTKPBITHE y2Ke CYIIECTBYIOIIEro baitia Beg nndopMaus u3
HEro CTUPAETCs, a yKa3aTesb yCTaHaB/IMBaeTCs B Hada 0 daitia. Ecau monbrarses
OTKPHBITH ¢ 1oMoInibio Rewrite He cyrmecTBytomuii daiisr, To oH Oy/IeT co3/iaH B TOM
JKe TalKe, Ijle HAXOINTCs BhI3BABINAs ero nporpaMmmva. Hoseril daiir mosmyant nms,
nanucannoe B nporeiype AssignFile, noarorasnuBaercs K npuemy uHGOpPMaIUd 1
ero ykasameawv ycraHaBiuBaercs (pUCYHOK 2.47, 6) Ha KOMIOHEHTY ¢ HoMepoMm 0.

OrkpeiTue daiina jst 9TeHus U 3anucu (T.e. Jyisi jJo3anucu nHGOPMAINE B paHee
CYIIECTBOBABIIHUI haii)
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Append (< gatinosan nepemernasn>);

[Iponesrypa Append npuMeHnMa TOJIHLKO K TEKCTOBBIM paiiiaM, T.e. aiijaoBas 1e-
peMenHas goskHa umerh Tun TextFile. Ilponemypoit Append Heab3st HHAIUAPO-
BaTh 3allMCh B THUIN3UPOBAHHBIN MM HETUIIN3UPOBAHHBIN (aill. YKazarenab daiira
yCTaHaBJIMBAETCsl B KOHel (aiiia (pucyHok 2.47, B) JiJIst JIONOJTHEHWs] €10 HOBBIMHU
KOMIIOHEHTaMH.

Pabora ¢ daitsiom. 910 MO)KeT OBITH CINTHIBAHNE U3 HETO JIAHHBIX, 3aIUCh HOBOIA
nadopmanuy (KOMIIOHEHTOB), MOUCK U Jpyrue omnepanuu. Jljis pasHbiX BUIOB (dailion
pabota ¢ daitsiom ormuaercs. bojee moapobHO PacCMOTPUM €€ IIPU HUKe.

3akpeiTue daiia — o00sg3aTeIbHbBINA IPOIEcC 0 OKOHYaHuu paboTbl ¢ num. Ocy-
mecTBIisieTcs ¢ nomorwio mporeaypbl CloseFile:

CloseFile(< gatinosasn nepemenan=>);

BakpeiTne daiina o3Hadaer, 9T0 (aila CHOBa JOCTYIIEH JPYTUM IPUJIOXKEHUsIM 0e3
orpanndenuii. Kpome Toro, 3akpoiTre Qaiijia rapaHTUPYET, 9TO BCe BHECEHHBIE B HETO
U3MEHEHHUsI He MPOMNAIYT, IIOTOMY YTO JJIsi IOBBINIEHUA CKOPOCTU pabOThI Pe3y/IbTaThl
IPOMEKYTOUHBIX JIEHCTBUI OOBITHO COXPAHSIOTCA B CHEIUAIBHBIX Oydepax oneparuon-
HOW cucTeMmbl.

JloromHuTeIbHBIE TIPOIETYyPhI I PA0OTHI ¢ (haitioM:
Erase(F) — yunuroxkaetr dusnueckuii daiin Ha JucKe, KOTOPbIil ObLT cBsi3aH ¢ daii-
JioBoit nepemennoit F. @Paiisn kK MoMeHTY BbI30Ba porieypbl Erase j101:keH ObITh 3aKPHIT.

Rename(F, NewName: String) — mepenmenoBbiBaeT dusnueckuii daiia Ha uc-
Ke, cBa3aHHbIi ¢ jorundeckuM daitiom F. [lepenvenoBanne BO3MOXKHO TI0C/I€ 3aKPBITHS
daiina.
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2.5.14 TekcToBbie daiiyibl

TekcroBble dailjibl CBA3BIBAIOTCS € (DailJIOBBIMU I€PEMEHHBIMU, TPUHAJICIKAIIMMI
craggaptaomy tuiy TextFile. TekcroBbie daiiyibl mpeaHasHAYEHbI JIJI XPAHEHHST TEK-
CTOBOI WHQOPMAIUU U MIPEJICTABIISIOT COOOI IOCIEI0BATE/IHBHOCTh CTPOK, & CTPOKHU -
[IOCJIEIOBATEIBHOCTD CUMBOJIOB. CTPOKM UMEIOT TIEPEMEHHYIO JITHHY, KayK1asl CTPOKa 3a-
BEPITAeTCs MTPU3HAKOM KOHIIA CTPOKH.

LI L L [ P10 J J [eon
LL T L 1§11 Jeon
LI T T[T Jeon

Ieoln eof

Puc. 2.48: Crpykrypa TekcToBOro (haitia

Hoctyn K Kax10if KOMIIOHEeHTe (CTPOKe WJIM CHMBOJIY) TEKCTOBOrO baiiia BO3MOXKEH
JIMIIB TI0CJIe/I0BaTeIbHO, HaunHas ¢ mmepBoii. [lpu co3manmm TekcToBOro haiiyia B KOHIE
KaskJI0# cTPOKU (PUCYHOK 2.48) cTaBUTCS ClelUabHbIi mpusHak Koui@a crpokn EOLN
(End Of Line), a B konrne daitna — npusnak konna daiita EOF (End Of File). Dru
[IPU3HAKNA MOXKHO IPOTECTUPOBATH OJHOMMEHHBIMU (DYHKIIUSIMEI, KOTOPbIE UMEIOT JIOTH-
YecKuil TWII ¥ MOT'YT IpuHUMATh 3HadeHus True uin False:

while not EOF(F) do ... // yuxa npodoasicaemes, noxa ykazamenv ne docmuzrem
KoHua patinag;
while not EOLN(F) do ... // yuka npodoasicaemea, noka yxazameav ne docmue-

HEM KOHUA CITMPOKU.
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s aTenns M 3alMCH CTPOK U CUMBOJIOB B (bailsl IPUMEHAIOTCS TTPOIIE/LYPhI:

Read (F, V1, ...) — guraer u3 tekcrooro daiiia F B mepemennnsie V1, ... 3HaveHus
cooTBeTCTBYIOMEro Tuita, urnopupysd npusnaku EOLN. He moxkeT ynrars nmpusHax
konra crpoku EOLN(F).

Readln (F, V1, ...) — unraer u3 tekcroBoro daiiina F B nepemennsie V1, ... 3navenus
cooTBeTcTBYIOMIEro Tuia, ¢ yaérom npusnakoB EOLN (t.e. Bo Becex crpokax daiiia).

Write (F, V1, ...) — sanuceiBaer 3uadenus nepeMentbix V1, ... B daita F.

Writeln (F, V1, ...) — 3anucsiBaer 3HaueHusi epeMeHHbIX V1, ... W IpU3HAK KOHIA

crpoku EOLN B daiin F.

B kauectBe mapamerpoB V1, ... MOTYT HCIOJIB30BATbCSI CUMBOJIBI, CTPOKUA U YUUCTIA.
Ecmu V1, ... — cuMBOJIBHOTO THIIA, TO B 9TU IEPEMEHHBIE OY/IyT CIMTHIBATHCS CUMBOJIBI,
ecan V1, ... CTPOKOBOTO THIIA, TO CUYUTBIBATHCA Oy/yT CTpOKH, eciu V1, ... 4ucia, TO
qucia. [Iporeaypa Read me criocoOHa «IepenpbirHyThy depe3 IPU3HaK KOHIA CTPOKU
EOLN, nosroMmy oHa OyJieT YuTaTh TOJBKO MEPBYIO CTPOKY JIO TEX IOP, MOKa He OyjaeT
ucroib3oBana mporeaypa Readln.

Y100bI TpOYECTh KAKYIO-TO KOMIIOHEHTY TEKCTOBOTO (bailia, Hy»KHO cHada Ia IPOIecTh
Bce mpeablayinre. Takoil 1ocTyl K KOMIIOHEHTaM bailjia Ha3bIBaeTCsl MOCJIe10BATEIIb-
HBIM JIocTynom. [locietoBaTeIbHBII TOCTYT K KOMIIOHEHTAM €CTh TOJIBKO § TEKCTOBBIX
daitnos.

[Tocsie mpumenenns mporeaypbl Read ykasarenb daiiia aBTOMAaTHYECKH IiepeMe-
CTUTCSI HA CJIEIYIONIYyI0 KOMIIOHEHTY - B 3aBUCUMOCTH OT THUIa mmapamerpa V1: ecin
rapamMeTp CUMBOJIBHOI'O THITA, TO yKa3aTelb IePEeMECTHTbCS Ha, CJCIYIONINl CUMBOJ B
TOl ke cTpoke. Ecmu mapamerp cTpOKOBOIO THIIA, TO YKa3aTesb I€PEMECTUThCA Ha, CJie-
JIYIOIIYIO CTPOKY.

[Tocie npumenenus mporneaypbl Readln ykazaressb (daiiia aBToMaTHYECKHA I1epemMe-
CTUTCS HA CJIEAYIOILYIO CTPOKY, JaxKke ecjid napamerp V1 cuMBOJIBHOTO WJIA YUCIOBOTO
THIIA.
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[Ipu BozoBe Readln 6e3 mapamerpos V1, ...

yKazaresb dailyla cTaHeT Ha HAYaJIo

caemytomieit crpoku. [Ipu BerzoBe Writeln moxkuo onyckarh nmapamerpst V1, .. .. B aTom

ciaydae B dailsl nepegaéres mycras CTPOKa.

[Iporpamma «3aBUCHET» T.K. BTOpasi CTPO-
ka (aitia He OyIeT MpounTaHa

KoppekThas mporpamma MoCHMBOJIBLHOTO
BBIBOJIa Ha KOHCOJIb COJIEPYKMMOIO TEKCTO-
Boro aita

var F : TextFile;
¢ : char;
AssignFile(F, Test.txt’);
Reset(F);
while not EOF(F) do
begin
read(F,c);
write(c);
end;

var F : TextFile;
¢ : char;
AssignFile(F, Test.txt’);
Reset(F);
while not EOF(F) do
begin
while not EOLN(F) do
begin
read(F c);
write(c);
end;
readln(F);
writeln;
end;

Banaya 1: 3amoHUTD (hailyi H CTPOKAMHI TEKCTA, B3ATBIMU Y TTOJIb30BATEA. 3aKPHITH
daitn. OTkpoITh daitn g arenns. BeiBecTu mosib30BaTesio caMmyio JUIMHHYIO CTPOKY.
(MaccuBbl ucnob30BaTh Hesb3s!). 3ajada perraercst ¢ UCIOIb30BAHUEM BH3YaTbHBIX
cpescrs Delphi (pucynok 2.49), jyist BBejieHUsI CTPOK MCIOJIb30BAThL KOMIOHEHT Memo.

var
f: TextFile;
1: integer;
s,max?S : string;
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Coanepxanue

lMpakTukym

Ctpanunya 210 nz 290

Puc. 2.49: IIpumep dopmbl mjist paboTset ¢ dairamu
Haszag

Ha Becb skpaH

procedure TForm1.Button1Click(Sender: TObject);

begin 3akpbITh

if saveDialogl.Execute then

begin
assignfile(f,savedialogl.FileName);




rewrite(f);
for i:=1 to 5 do
begin
s:=inputbox(’Stroka’,int ToStr(i)4’-aja stroka’,’]l stroka’);
writeln(f,s);
end;
closeFile(f);
end;
end;

procedure TForm1.Button2Click(Sender: TObject);
begin
if opendialogl.Execute then
begin
assignfile(f,opendialogl.FileName);
reset(f);
memol.Lines.LoadFromFile(opendialogl.FileName);
readln(f,maxS);
for i:=2 to 5 do
begin
readIn(f,S);
if length(s)>length(maxs) then maxs:=s;
end;
editl.Text:=maxS;
end;
end;
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2.5.15 TunmusupoBaHHbIE daiiIbI

JlnmuHa 1100010 KOMIIOHEHTa TUIMU3UPOBAHHOTO (aiiia CTPOro MOCTOsIHHA, YTO JIAéT
BO3MOYKHOCTh OPIaHM30BaTh MPSAMOM JOCTYH K KayKJIOW W3 HUX (T.e. JIOCTYI K KOMIIO-
HEHTE 110 €€ TOPSIIKOBOMY HOMEDY ).

[Ipornenyp, anasmormaabix Readln u Writeln, s TunumsupoBanubix aitioB Her. 3a-
TO eCTh Ipole/ypa Seek, 1mo3BoJIdoINIas nepeMenarbed 1o (pailay He TOJBKO MOCIeI0-
BaTeJIbHO, KaK B TEKCTOBBIX (haiiax, HO Cpa3y MEePeXOoUTh K TPeOYyeMOMY SJIEMEHTY.

TunusupoBannbie dailyibl MOXKHO OTKPBIBATH TOJBKO C IIOMOIIBIO mporeayp Reset u
Rewrite. JlosanucbiBarh TUIHM3UPOBAHHBIN (haill MOKHO, OOPATUBIINCH K HEMY Uepe3
Reset, ¢ momorpio nporenypsr Write.

[Tocme oTkpeITHs (hailaa yKa3aTeab CTOUT B €r0 Hadajle U yKa3bIBaeT Ha IEPBbI KOM-
moHeHT ¢ HOMepoM 0. TTocse KaxK10ro 4TeHnst MM 3aIich ¢ ITIOMOIIBIO IIPOIEIYP BBOIA-
BoiBoJla (Read wim Write) ykasaresnb casuraercss K CrIeIyronieil KoMmoHeHTe aiiia.
[Tepemennble B crimckax BBO/A-BBIBOJA JOJIKHBI UMETh TOT YK€ THII, 9TO U KOMIIOHEHTHI
daiina.

[ToamporpaMmbl 710 pabOTHI ¢ THIU3UPOBAHHBIMU (hailTaMu:

Read (F, V1, ...) — nporeaypa unraer u3 tunusupoBanHoro daiiia F B mepemennbie
V1,... 3HaYeHUsT COOTBETCTBYIONIETO THUIIA.
Write (F, V1, ...) — mporneaypa 3anucbiBaeT 3HaueHUs: epeMeHHbIX V1,... cooTBer-

cTByIoIiero turma B daiir F.

Seek (F, N) — nporenypa nepemeriaer ykasaresib daiiia F Kk TpebyemMomy KOMIIOHEHTY
¢ HomepoM N (mepBblit KommoneHnT aiiia umeer Homep 0).

FileSize (F) — dyukuus Bosspamaer kojmdecTBo KoMmnonent daitna F. Yrobbl mepeme-
CTUTH yKa3aTeJIb B KOHEI[ TUIIN3UPOBAHHOTO (haiijia, MOXKHO HAIINCATH:

Seek(F, FileSize(F)).

FilePos (F) — dyukius Bo3spainaer TeKyIyo MO3UMu0 B (aiisie, T.e. HOMEp KOMIIOHEH-
Ta, KOTOPBI Oy/ieT oOpabaThiBaThCs CJIEIYIONIEl onepaliueii BBOIa-BbIBO/IA.
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3amava 1: 3amucarh B TUIIU3UPOBAHHBIN (aitsr 10 1eibix quces, HallJIeHHBIX CJTyYaii-
HBIM 00pa30M.
program Project2;
var F : File of Byte;
c : Byte;
i: Integer;
begin

AssignFile(F, "Test.txt’);

Rewrite(F);

Fori:= 1 to 10 do
begin
c:=random(100);
Write(F,c);
end;

CloseFile(F);

end.

Banaua 2: Haijitu KBajpar moCIeIHero meaoro Irucia, 3aliCaHHoro B THIH3HPOBAH-
HBIH aiir.

program Project2;

var F : File of Byte;
c : Byte;

begin
AssignFile(F, "Test.txt’);
Reset(F);
Seek(F FileSize(F)-1);
Read(F,c);
Write(c*c:5);
CloseFile(F);
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end.

Bamaua 3: B tunusupoBanHoM aiisie meablXx Ynuces MOMEHATb MeCTaMU 3JIeMEHTHI,
crodrnine Ha 1-M 1 5-M MecTax.
var f : file of integer;
N1, N5, i : integer;

begin
Assign(f, ’int.dat’);
Reset(f);
Seek(f, 0); read(f, N1);
Seek(f, 4); read(f, Nb5);
Seek(f, 0); Write(f, N5);
Seek(f, 4); Write(f, N1);
Seek(f, 0);
Close(f);

end.

2.5.16 Hertunmm3supoBaHHbIe daiijibl

Herunuzupopanubie daityibl 00bsaBIsSIIOTCS, Kak haiiyioBbie repemennbie Tuia File u
OTJIMYAIOTCST T€M, UTO JJjIs HUX He YKa3aH TUI KOMIOHeHTOB. OTCyTCTBUE €IMHOTO TUIIA
nestaeT 9tu (haiiia, ¢ OMHON CTOPOHBI, COBMECTHUMBIME C JIIOOBIMU JAPYyTUMEU (ailjiaMu, a ¢
JIPYTOii — TO3BOJISIET OPraHM30BaTh BHICOKOCKOPOCTHON OOMEH JAHHBIMEU MEXKY JIMCKOM
U TaMATBIO.

B mHernnmsupoBaHHBII daiisl MOXKHO 3alicaTh KOMIIOHEHTHI Pa3HbIX THUIIOB: OHU Pac-
MTOJIOZKATCS JIPYT 3a JPYTOM, TaK Ke, KaK U B JPyTUX Bujgax (ailjaos, OyayT MpoOHyMepo-
Baubl (HaunHas ot 0).

[Ipr wHUIEAIM3AIME HEeTUIU3UPOBaHHOTO daiina mporeaypamu Reset nm Rewrite
MOKHO YKa3aTh JJIMHY 3alllCH HETUIIN3UPOBAHHOIO (haiiia B GaiiTax.

var F : File;
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begin
AssignFile(F, Test.txt’);
Reset(F, 512);

CloseFile(F);

end.

JlmmHa 3ammcu HeTUIU3UPOBAHHOTO daila yKa3blBaeTCd BTOPBIM ITapaMeTpPOM Iph
obparmienun K nporeaypam Reset u Rewrite. Eciin jgiuna 3anmcn He ykasaHa, oHa, IIpH-
HUMaeTCs paBHOI 128 Gaiit.

Delphi ne nakmajipiBaeT KaKux-an00 OrpaHUYeHUil Ha, JJIMHY 3allUCU HETUITU3UPOBaH-
Horo aiina, 3a UCK/IIOYeHHeM TpeOOBaHUS IOJIOXKUTETLHOCTH U OTPAHUYEHUS MAKCHU-
MaJIbHOI JIMHBI 3HaYeHneM 2 ['6aiiT.

[Ipu pabore ¢ HeTunuU3UpoBaHHbIMU (aillAMI MOTYT MPUMEHATHCS BCE ITPOIELYPhI
1 (PYHKIWH, JIOCTYIIHbIE TUITM3UPOBAHHBLIM aitiam, 3a uckimodenueM Read uWrite,

KOTOpPbIE 3aMEHSIIOTCsI COOTBETCTBEHHO BBICOKOCKOpOocTHBIME Iporeaypamu BlockRead
n BlockWrite.

BlockRead (F, B, C) — cunrsiBanue 3uadenuii nepemernoit B B daitn F. C — kosmaectso
3armceil, KOTOpble JOJIZKHBI ObITh IIPOYUTAHBI 328 OJIHO OOpAIlleHne K JIUCKY.

BlockWrite (F, B, C) — sanuch 3nauenuii nepemensoii B B daiin F. C — kosmaecrso
3allUceli, KOTOpbIe JIOJIKHDBI OBITH 3aIlMCAHbl 38 OJHO ODpaIleHne K IUCKY.

IIpssmoit u 1mocJieoBaTEbHBINA JOCTYII

CMBICIT TTOCJIE/IOBATEJIBHOTO JIOCTYy A K (hailly 3aK/II09aeTcsd B TOM, 9YTO B KaK IbIi
MOMEHT BpeMeHU JOCTYITHA JIUIIb OJIHa KOMIIOHEHTa M3 Bcell mociegoBaTesbHoCTH. JLms
TOro, YTOOBI 0OPATUTHCS (IIOJIyYUTh JOCTYI) K KOMIOHEeHTe ¢ HOMepoM N, HeoOXO MO
[IPOCMOTPETh OT HadaJja daiiia mocae0BaTe/IbHO Bee mpe/miectsyonme N-1 KoMIoHneH-
tol. [loce obparienus K KoMmounenTe ¢ HoMmepom N yKazare/ib aBTOMATHYECKU [T€peMe-
cTtutest ¢ KommnonenTe ¢ Homepom N+1. Orciofia cieryer, 9To mnporecchbl GopMUPOBAHUS
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(zamucu) komioHeHT daitia u mpocMoTpa (YTeHHs ) He MOI'YT IPOU3BOJILHO YepPeI0BATHCS.
Takum o6pas3oMm, aiiyi BHavaje CTPOUTCS IIPH ITOMOIIHN TIOCIeI0BaTEIbHOIO J00aBIeHI
KOMIIOHEHT B KOHEI[, & 3aTeM MOXKET IIOC/IeI0BATE/IbHO IPOCMATPUBATLCS OT HadaJa 0
KOHIIA.

Delphi mo3BoJisier npuMeHATH K TUIIU3UPOBAHHBIM U HETUIIM3UPOBAHHBLIM daiiaaM,
3allMCaHHBIM Ha JUCK, criocod mpsiMoro goctyna. IIpsiMmoit goctym o3Hadaer BO3-
MOKHOCTD 3apaHee OIPEIEINTh B (haiiie 6JI0K, K KOTOPOMY OyIeT IpPUMEHEHa OlePAaIys
BBOJIa-BbIBOJIa. B ciIydae HeTUIIN3UPOBAHHBIX (DaiiljioB OJIOK paBeH pasMepy Oydepa, s
TUNMU3UPOBAHHBIX (ailjioB OJIOK - 9TO OjiHa KOMIIOHEHTa (haiiia.

[Ipsimoit gocTyr mpenoaraer, 9To daiia npeacrapiser codoi JIMHEHHYIO OCIe10Ba-
TEJIbHOCTH IIPOHYMEPOBaHHbBIX 0JI0KOB. Ecim daiin comep:kut n 6JI0KOB, TO OHU HyMepy-
forcg ot 0 1o n-1.

Peaymmzanus mpsiMoro J1ocTyia OCYIIECTBIIAETCS € MOMOIIBIO (DYHKIUH U POy
FileSize, FilePos, Seek.

2.5.17 3amucu B Delphi

3armce — 9T0 CTPYKTYpa JAHHBIX, 00bEIMHSIONIAs 3JIEMEHTBI OJITHOTO WJIU PA3THIHBIX
TuroB. Kark7plil 3/leMeHT 3amnmmucy Ha3bIBaeTCsd II0JIe U UMeeT CBOe MMs W THII. 3alliCh
MOXKHO PACCMaTpUBAThL KaK OlucaHue ojgHoro oobekTta. [losg 3ammcen — pas3iumdHbie Xa-
PAKTEPUCTUKU OHOTO O0BEKTA. 3alUCH yJIOOHBI JIJIsi CO3/IaHUs CTPYKTYPUPOBAHHBIX 0a3
JIAHHBIX C PA3HOTUITHBIMU JIEMEHTAMMU.
Yro06b1 paboTaTh B MporpamMMe € 3alUCIMU, HY>KHO CHadaJ/a OlKicaTh COOTBETCTBYIO-
MU TUI JTAHHBIX. 3aIlUCh OMICHIBAETCS CJIETYIONIIMM 00pa30M:
Type
umaA muna 3anucu = record
NOAE 3ANUCY : MUN NOAA 3ANUCU;
end;
Hanpuwmep:
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Type

TStudent = record //obsascaenue muna 3anucy

Fio : string|20]; //noae OO ®

Group : integer:; //noae nomepa cmyd. 2pynno.

Ocn : array|l1..3| of integer; //noae maccusa ouyeHok

end;

Var

Student: T'Student; //0bBasenue  nepemernot  muna Kagedpa

NPUKAGIHOT

3anucv MAMEMATMUKY

U UHPOPMAMUKU

JocTyn K KaKJI0OMy IOJIIO OCYIIECTB/IAETCH yKa3aHUEeM UMEHU 3aITUCU U T10JIs, pa3Jie-

. Hauano |
JIEHHBIX TO“IKOIZ, HallpuMep:

Student.Fio := 'Vsanos A.11.’; //8Hecenue 0aHHbLT 6 NOAA 3ANUCY Conepanne |
Student.Group := 72 0603; [ |
JocTyn K MOJIIM MOKHO OCYIIECTBJISATH TaKyKe IPH ITOMOIIH onepaTropa with:
with Student do N | > |
begin « | » |
Fio := "Nsanos A.I1.°;
Group := 720603; Crpanuya 217 u3 290|
end;
st paboThl ¢ GOJIBIIMM KOJIMIECTBOM 3anuceil (T.e. co3anust 1 00pabOTKu 6a3bl JIaH- Hasaz |
HBIX) JIyHIlle BCErO XPAHUTh 3AlMCH B THUIN3NPOBAHHBIX (aiirax. Tumom daitaoBoii me-
PEMEHHOIT B 9TOM CJIydae SIBJISAETCS 3alIUCh: Ha secs skpan |
Var
Student : TStudent; //06BAa6AEHUE NEPEMEHHOT MUNG 3GNUCH Sakpuie |
f : file of T'Student; //obsasaenue datiag muna 3anucy

B stom cityuae B daitsie MOKHO COXPAHUTh MHOYKECTBO 3aITHCEI.



2.5.18 /Iuanoru ays pabotsl ¢ daitiamMm

st paboTel ¢ daitiaMu UCHoIb3yIOTCA HEBU3yaIbHbIe KOMIOHEHTHI JIJIsT OTKPBITHSA
(OpenDialog) u coxpanenns (SaveDialog) daiinos. Komnonentsr OpenDialog
n SaveDialog naxosgarca na sriagke DIALOGS (pucynok 2.50).

4® Delphi 7 - Project1

File Edit Search View Project Run Component Database Tools Window Help <None> =
N -B e &= @ Dialogs |win 3.1| Samoles | ActiveX | Rave | Indv Clients | Indv Servers | I

samE s s |» DEEEREEEAEE

]

Puc. 2.50: Komnonentsr OpenDialog u SaveDialog maxomsrces Ha Briaagke DIALOGS

Bce koMIIOHEHTBI 3TOM CTPAHUIIBI SBJISIIOTCS HEBU3YAJIbHBIMHE, T.€. HE BUIHBI B MOMEHT
paboTsl nporpamMbl. [loaToMy MX MOXKHO pa3sMecTUTh B JTIOOOM yJI00HOM MecTe (POPMBI.
Oba paccMaTpuBaeMbIX KOMIIOHEHTA UMEIOT HIEHTUIHbIE CBONCTBA U OTJIMIAI0TCS TOJTBKO
BHerHUM BujioM (pucyHok 2.51). Tlocsie BBI30Ba KOMIIOHEHTA MOSIBJISIETCS THAJIONOBOE
OKHO, C TIOMOIIBI0O KOTOPOT'O BBIOMPAETCS MM TPOTPAMMBbI U Iy Th K HEI.

Hexkotopsbie cBoiictBa KommoHeHTOoB OpenDialog nu SaveDialog

FileName - B ciiyuae ycrenrnoro 3aBepiieHus JuaJjiora uMs BbIOpaHHoro daiiia u Mapii-
pyT noucka cojep:xkutcs B cBoiicte FileName.

Filter — ucnonbsyerca s dpuabrpanun (aitioB, oToOparKaeMbIX B OKHE IIPOCMOTPA.
YVceranoBka (hUIbTPa MPOU3BOIUTC CJISIYIONMM 00pa3oM. BbrIOpaB COOTBETCTBYIO-
U KOMIIOHEHT, JIBaK/IbI IIEJIKHYTh 110 IIpaBoit qactu cBoiictBa Filter uncnekropa
o6bekToB. [osiBurest okno Filter Editor (pucynok 2.52; a), B JIeBOii 9acTu KOTOPO-
r'0 3aIUCHIBAETC TEKCT, XapaKTEePUIYIONINl COOTBETCTBYIONINI (DUILTD, a B IPABOI
YaCTU — MAcCKy.

DefaultExt lcmnoabsyercs s 3aaaHust 110 yMOJTIaHUIO paciiupenns (aiiia, B ciaydae,
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B Open x

Marwa: [ 111 K| ok B3~
¢ s ° Llata vsmenerus Tun
F 1 13.04.2021 14 I
T PProject2 3.04.20. 20 Delpk
PaGous cron
"
BubmoTer
3707 KOMNBIOTED
Cem
< >
Wmn daiina: “ j Onepoims
Tun patnos: [Deiphifie (- pas: bpg:"dpr:-dpk:"dpkw) _v] Omvera
Cnpaexa

a) nuasor OpenDialog

B Save Unit1 As x
Marwa: [ 11 =l of B3~
4 Vi ' Zlava wsmenerius Tan
P S HeT 3nemenTOR, YACEAETEOPAIOWIMX YEAOBNAM NOHCKE,
Patiows cTon
(]
BubmmoTern
370T KOMNBIOTED
Cem
< >
Wmn daitna: [m LI CoxpanTs
Tun caiina [Deiphi unt (“pas) ~| Omvera
Crpasxa

6) muasor SaveDialog

Puc. 2.51: Okna-anaJorn

Filten Editor E3

Filter Mame |Fikes |;-_|
P aiin qaHHSN “dat
Bce gaink n

i

[ o | cewe | e |

a) csoiicro Filter

Object Inspector

OpenDialogl | pet q T
Properties ‘ Events]

CH3D | True
I DefaultE <t et I

6) coiicrBo DefaultExt

Puc. 2.52: lIameHeHne CBOICTB IHAJIOrOB

ecJIM OHO He 33JIaHO MOJIb30BaTe/IeM (3aIlIChIBACTCS PACIIUPEHHE C TOUKOM BIIepeIn )

(pucyHOK 2.52, 6).
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Title /Ii1sa n3MeHeHus: 3arojioBKa JIMaJJIONOBOIO OKHA.

JList BBI3OBA Ha SKPaH OJHOIO U3 JMAJIOINOB HEOOXOIMMO HAITUCATH 00PabOTINK cOObI-
TSI, BBI3SBIBAIOIIETO €I0 OTKPBITHE:

procedure TForm1.Button3Click(Sender: TObject);

begin

if OpenDialogl.Execute then / /nposepxa, evibpar su datin 6 duanroze

begin

s := OpenDialogl.FileName; // cvumwieanue umenu gaiing 6 cmpoko-
BY10 NEPEMEHHYIO S

AssignFile(f,s); // ceazveanue Gaiinosoll nepemennol c
datinom, GLIOPAHHBIM NOAB3OBATNENEM 6
duanoee

Rewrite(f); //omxpwmue gatina

end;

end;

3agaya: Hanucarh MPOrPaMMYy, BBOJSIILYIO B (hailyi U duTaroniyo n3 daiiia CIucok
MOKyTiaTesieil, COBEPIIUBINNX MMOKYIKY B Marasmae. Karkaas 3ammch JTO/KHA COIEPKATD
damunmio, mMs, 0T9ECTBO, aJapec MOKyHaTelsd U JaTy MOKYNKH. BBIBECTH CIHCOK BCeX
MOKyTaTeseil, yIaJuB 3anucu 006 OJIHOM W TOM IOKyIaTese, COBEPIIABIIEM HOKYIKI B
pa3Hoe BpeMs. 3alucaTh 3Ty WHMOOPMAIUIO B TEKCTOBBIH aii.

[Tocse 3amycka mporpaMMbl Ha BBITIOJTHEHHE MOABUTCS JHAJIOTOBOE OKHO ITPOI'DAMMBI
(pucynok 2.53). Knonka «/[obasums sanucvy sujgHa He Oyaer. Heobxogumo co3iarh HO-
BBIIT (hails1 3ariceil, HaxKaB Ha KHONKY «(Co3damb ¢atiny WM OTKPBITH PAHee CO3/IAHHbIIM,
HaXKaB KHOIKY «Omxpumob ¢atiay. 1lociae sToro craner BujiHa KHOUKa «/[obasums 3a-
NUCb» U MOXKHO OyJjieT BBOAUTH 3armcu. [Ipu Harkarum Ha KHOIUKY «Ydaasumo auwmues
OyJIeT IPOBEJIEHO YIaJIEHNe 3aIiceil 0 MoBTOpAomuXcd nmokynareasx. Daiir 3ammceit 3a-
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P amunua [HBGHUB |

T CeeseHna 0 NoKynaTensax _ 0 % PR
DNofasneHue samucu
[ OTkpbTE ®aka }
Homep |3 |
[ Coanars daiin }

Mra [I'Ierp |

OruecTso |Eacurbenm |

Agpec |J'Ic|-||4|-|a 314 | ‘ Ynanure AUWHWE ‘

1B SO 15. 06, 2022 |
T —
»
:

Puc. 2.53: Ilpumep dopmbl a1t 06pabOTKH 3amuceil 13 TUMM3NPOBAHHOTO daiiia

KPBIBAETCS OJIHOBPEMEHHO C IPOIPAMMOil IIPU HAXKATUHM HA KHOIKY «3aKDbIMbS>.
type Pokypatel = record //onucanue muna-zanuco, codeporcawseti ungopmayuro o6 Crpanuua 221 uz 290
1 noxynameane
Nom : integer; Hazaa
Fam : string|15];
Im : string[10];
Otch : string[15]; Barperre
Adr : string][30];
Dat : string|15];
end;

Ha Becb skpaH




var chel : Pokypatel,
f : file of Pokypatel;
m, k : array[1..100]|of Pokypatel ;
s : string;
i, j, n : integer;

procedure TForm1.Button2Click(Sender: TObject); //xnonka «3axpoimovs
begin

Closefile(f);

Form1.Close;
end;

procedure TForm1.Button3Click(Sender: TObject); //xnonka «Cozdamo gatiny
begin
if OpenDialogl.Execute then
begin
s:=0penDialogl.FileName;
Assignfile(fs);
Rewrite(f);
Buttonl.Show;
end;
end;

procedure TForm1.Button1Click(Sender: TObject); // xnonka «/[obasumb sanucvs
begin

seek(f filesize(f));

with chel do

begin
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Nom:=strtoint(Edit1.Text);
Fam:=Edit2.Text;
Im:=Edit3.Text;
Otch:=Edit4.Text;
Adr:=Edit5.Text;
Dat:=Edit6.Text;
Memol.Lines.Add(inttostr(nom)+’ "+ Fam+’ *+Im+’ '+ Otch+’ "+ Adr+’ '+ Dat);
end;

write(f,chel);

Editl. Text:=";

Edit2. Text:=";

Edit3.Text: =",

Edit4. Text:=";

Edit5.Text:=";

Edit6.Text: =",

end;

procedure TForm1.Button4Click(Sender: TObject); //xnonkxa «Omxpoimos
begin
if openDialogl.Execute then
begin
s:=0penDialogl.FileName;
AssignFile(fs);
Reset(f);
end;
Memol.Lines.Clear;
While not eof(f) do
begin
read(f,chel);
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with chel do Memol.Lines.Add(inttostr(nom)+’ '+Fam-+’ "+Im-+" "+
+Otch+ 7 "+Adr+’ +Dat);
end; D
Buttonl.Show;
end;

procedure TForm1.Button5Click(Sender: TObject); //knonka «Ydarumo avwmnues

var i, j : integer; Kaged
f1, f2 3 : file of Pokypatel; I A
a, b : Pokypatel ey
h : boolean;

Hauano |

function Sovpad(a,b : Pokypatel) : boolean; |

begin Coanepxanue
result := not( (a.Otch = b.Otch) and (a.Fam = b.Fam) and (a.Im = b.Im) |
and (a.Adr = b.Adr) )
end; < | > |
begin « | » |
AssignFile(fl, s4.17);
Rewrite(f1); Crpanuya 224 u3 290|
n:=1;
Seek(f, 0); i |
While not Eof(f) do Ha sece akpan |
begin
Read(f, m|n]); Sokpure |
n:=n+l;
end;

Seek(f, 0);



fori:=1ton-1do
begin
h := true;
for j :=i+1 to n-1 do
if not Sovpad(ml|i],m[j|) then h := false;
if h then Write(fl, mli);
end;
Memol.Lines.Clear;
seek(f1, 0);
While not Eof(fl) do
begin
Read(fl, a);
with a do
Memol.Lines.Add(InTtoStr(nom)+’ '+Fam+’ "+Im+" *+Otch+’ "+Adr+’
"+Dat);
end;

end;

2.6 OcHOBBI ITpOrpaMMUpPOBaHusi TPadPUKN U 3ByKa

2.6.1 IlIpouieaypbl BocIipou3BejieHUs 3ByKOB

Hawub6ostee mpoctoii mporienypoii, yrpasJsiornieil 3ByKoM, sBJjisieTcs mporenypa Beep.
Ona He mMeeT mapaMeTpoB M BOCIIPOU3BOJUT CTAHIAPTHBIN 3BYKOBOW CUTHAJI, YCTAHOB-
slennblii B Windows, ecim KOMITBIOTED UMeeT 3BYKOBYIO KApTy U CTaHJIaPTHBIN CUTI'HAJ
sajan (oH ycranasiamBaercss B nporpamve Windows — «Ilanens ympasienusi» mocie
MeJTIKa Ha MUKTOrpaMMe 3BYK). Eciii 3BYKOBOW KapThl HET WJIM CTaHIAPTHBINA CHTHAJ
He yCTaHOBJIEH, 3BYK BOCIIPOM3BOJUTCS Uepe3 JTMHAMUK KOMITBIOTepa IIPOCTO B BUJE KO-
POTKOTO TIEeTIKA.

Beep;
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Boisee cepbesnoit nmporienypoit spisercs MessageBeep. Ona omnpesenena Kax:

function MessageBeep(uType:word): boolean;

[Tapamerp uType yka3bBaeT BOCIPOU3BOIMMBIN 3BYK KaK MJICHTU(MUKATOP pas3jiera
Sounds peecTpa, B KOTOPOM 3aIlUCAHBI 3BYKH, COITPOBOXKIAIOIINE TE U WHBIE COOBITHS B
Windows. C nomoriipio nipuiozkennsi 3ByK B « KOHTpoJIbHOI maHeJii» 110/1b30BaTe b
MOYKET YJIAJNTh WA YCTAHOBUT COOTBETCTBYIOINIUE 3BYKH.

[Tapamerp uType Mo:KeT UMETH CJIeIYIOIIIe SHATEHUST:

3ByK

SystemAsterisk — 3Be3mouka
SystemExclamation — Bockunanue
SystemHand — kpurnueckas ommbka
SystemQuestion — Bompoc
SystemDefault — cranmapTHbIit 3ByK

3HauyeHnue napamerpa
Mb _TconAsterisk

Mb IconExclamation
Mb_IconHand
Mb_Iconquestlon

Mb Ok

[Ipm ycnenrHOM BBITOJTHEHUN BO3BpaIlaeTcs HeHyIeBoe 3HavdeHue. [Ipn aBapuitnom 3a-
BepIICHNY BO3BPAIlaeTcd HYyJb.

2.6.2 ®opmartsl rpacdpudeckux daiijioB

[Ipexke, gem mpoJIBUTATHCA JIajbllle, TOTOBOPUM HEMHOTrO O hopMaTax rpaduaecKux
daitnos. Delphi nomaepxkuaer Tpu Tuna GaitaoB — 6umMosvie, Mampulybl, NUKMO2PAMMDL
u memagaiian. Bee Tpu tnna daiiioB xpanar m3obparkenusi. Pasnmuame 3akmrodaeTcs
JINIIBb B criocobe MX XpaHeHUsl BHYTpHU (ail/loB U B CPEJICTBAX JIOCTYIIA K HUM.

Delphi moxker paborats co cieyonmumu rpadpudeckuMn dairaMn:

Tun daitna Pacmmupenue
JPEG Image File .Jpg, .jpeg
Burosbie marpuiier (Bitmaps) .bmp
[TukTorpammbI .ico
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Enhanced Metafiles .emf
Metafiles wmf

BuroBasi marpurna (daii ¢ pacmuperneM .bmp) 0ToOpazkaeT IMBeT KayKJI0ro IMHKCe-
Jia B n3o6paxkerauu. [Ipu srom nndopmalnsg XpaHUTCs TAKAM 00Pa3oM, 94TO 000 KOM-
IIBIOTEP MOXKET OTOOPA3UTh KAPTHHKY C Paspenraionieil CriocoOOHOCTHIO M KOJMIECTBOM
IIBETOB, COOTBETCTBYIOIMMMHU €TI0 KOH(UTYPAITHIH.

ITukTorpammsl (dailibl ¢ pacmuperneM .ico) — 9T0 MajleHbKue OUTOBbIE MATPUIIbI.
OHU TTOBCEMECTHO HCIOJIB3YIOTCA JIJIsT 0DO3HAYEHUs] 3HAYKOB MPUJIOXKEHUI, B OBICTPHIX
KHOIIKaX, B IIYHKTaX MEHIO, B pa3jU4HbIX criuckax. Crocod xpaHeHus n300parkKeHuil B
MUKTOTPAMMAaX CXOXK C XpaHeHHeM HH(OpPMAIUK B OUTOBBIX MATPHUIAX, HO UMEIOTCA U
paziauuns. B gacTHOCTH, MUKTOrpaMMy HEBO3MOXKHO MACIITAOMPOBATH, OHA COXPaHSIET
TOT pa3mMep, B KOTOPOM ObLiIa CO3/IaHA.

Mertadaiisnnl (Metafiles) xpausT He noc/e10BATEILHOCTH GUTOB, U3 KOTOPBIX COCTO-
UT n300pazkeHue, a nHMOPMAIIIO O crocobe co3manus KapTuHku. OHU XPaHIT MOCIEI0-
BaTeJIbHOCTH KOMAaH/I PUCOBAHUSA, KOTOPbIE U MOTYT OBITH IIOBTOPEHBI IIPU BOCCO3IAHUN
n300pazkeHus. JTo AesgaeT Takue ailibl, KaK IPaBUIO, 001ee KOMIAKTHBIMEI, 9eM OUTO-
Bble MATPHIIHI.

2.6.3 Komnonent U3zo6parkenune (TImage)

JlaHHBINT KOMIIOHEHT aKTHBHO MCIIOJIB3YETCs BO MHOTUX ITPOrPAMMAX, TPUIEM HE TOJTh-
KO JIJIsT OTOOPasKeHUsI CTAaTUIeCKUX KAPTHHOK, HO ¥ JIJIsT CO3/IaHUs PA3THIHBIX aHUMAIU-
ouHBIX 3 dekToB. Pacmnonaraercs obbekT Ha Briagke Additional.

B GousibmuncTBE CydaeB copepKUMoe n300pazKeHus 3arpyzkaercsd n3 daiiia Ha raie
IPOEKTUPOBAHUS.

Kora B miporiecce npoekTupoBanus pUIOKeHns: n300parkenue u3 daiiia 3arpyzKeHo
B KomIoneHT Image, oH He IPOCTO 0TOOpParKaET €ro, HO U COXPAHIAET B MIPUJIOKEHUH. DTO
JIa€T BO3MOXKHOCTH ITOCTABJIATH CO3J/IAHHOE IIPUJIOKEHHE 0e3 OTJeIHHOr0 rpadudecKoro
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daiiia.

CnoiicrBa koMmrionenTa Image:

AutoSize — ecim ycranoBuTh cBOiicTBO AutoSize B true, To pasmep KomnonenTa Image
OyJIeT aBTOMATUYECKH TOJITOHATHCS IO/ Pa3Mep MOMEIIEHHO B HEro KapTuHKU. Ec-
ke cBoiictBO AutoSize ycranosieno B false, To mzobparkenue MoxKeT He TO-
MECTUTBCS B KOMIIOHEHT WJIM, HA0OOPOT, ILIOMIA/h KOMIIOHEHTa MOXKET OKa3aThCd
MHOT'O OOJIBIIIE ILIOMA N N300PaKeHUs.

Stretch — nosBosisieT MOArOHATHL HE KOMIIOHEHT IIOJ Pa3Mep PUCYHKA, a PUCYHOK IO
pa3Mep KOMIIOHEeHTa. PHUCyHOK 3aiiMeT BCIO ILIOIIAb KOMIIOHEHTa, HO IOCKOJIBKY
BP&/JT JIN PeaJIbHO BPYYHYIO YCTAHOBUTH pa3Mepbl Image TOYHO MporoprunoHabHbI-
MU pa3Mepy PHUCyHKa, TO n300pakeHne NCKa3uTcs. ycraHapaumBaTb Stretch B true
MO2KET UMETb CMBbICJI TOJIBKO JIJId KaKUX-TO Y30pPOB, HO HE JId KapTUHOK. CBOﬁCTBO
Stretch me neiicTByer Ha M300parkeHnsl MUKTOTPaMM, KOTOPbIe HE MOT'YT U3MEHATH
CBOUX pa3MepOB.

Center - ycranosjenHoe B true, nmeHTpupyer m3odpakeHue Ha ILIOma u Image, ecin
pa3Mep KOMIIOHEHTa OOJIbINe pa3Mepa PUCYHKA.

Picture — onpesensier daitr, 3 KOTOporo 6yIeT BCTaBIeH PUCYHOK B KoMIoHeHT Image.

Transparent — ecsim Transparent pasuo true, To m3oOpakenne B Image craHoBuT-
Cs1 TPO3PATHBIM. DTO MOXKHO UCIIOJIb30BATH JIJIsT HAJIOKEHUS N300paskeHuil Ipyr Ha
npyra. I[lepeaBuabTe Ballin KOMIIOHEHTHI Image Tak, 9TOObI OHU TIEPEKPBIBAJINA JIPYT
JIpyra, U B BepXHeM KoMIloHeHTe yctaHoBuTe Transparent pasubim true. Bor yBu-
JIATE, 9TO BEPXHsisl KapTHHKA IepecTalia 3acJIOHATh HUKHIOI0. OJIHO U3 BO3MOXKHBIX
IIPUMEHEHUI TOI0 CBONCTBa — HAJIOXKEHUE Ha KapTUHKY HAaJIIINCENH, BBITIOJTHEHHBIX
B BHUJIe OUTOBOI MATPUIILI. JTU HAAIUCH MOXKHO CHEJIATH ¢ IIOMOIIBIO BCTPOEHHO B
Delphi nporpammbr Image Editor.
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Y1006B! aTh BO3MOKHOCTH I0JIH30BATE/0 IPOCMATPUBATD M 3arPyzKaTh JIIOObIE Tpa-
dugeckue daitibl, 9acTO UCHOJB3YIOT KOMIOHEHTHI quaioroB OpenPictureDialog u

SavePictureDialog;:
H E N

1. nepenectu na dpopmy xkommnonent OpenPictureDialog .EP, PAaCIOJIOXKEHHBIH B
6ubmmoTeke Ha crpanure Dialogs u BBI3BIBAIOMINIL JIHAJIOTOBOE OKHO OTKPBITUS U IIPE/I-
BapUTEJILHOIO MTPOCMOTPa M300PaAXKEHUS;

2. BBICTaBUTH HA (DOPMY KHOIIKY, 3aIlyCKAONLYI MPOCMOTD, WM MEHIO C Pa3eoM
Dait;

3. HaIMcaTh ormepaTop B 00pabOTINKe IeTIKa Ha KHOIKe MM Ha Pas3/ieie MEeHIO:

if OpenPictureDialogl.Execute then

Imagel.Picture.LoadFromFile(OpenPictureDialogl.FileName);

DTOT orepaTop 3arpyzxkaer B cBoiictBo Picture kommnonenta Imagel daiis, Boiopan-

HBIl B JIHAJIOTE MTOJIH30BATEIEM.

CobbITHil, KOTOpbIe MOYXKHO 0OpadaThiBaTh, y KOMIOHeHTa Image iBa. 910 coObiThe
OnChange, Bo3HuKaINee, KOraa rpapuieckoe COAep:KUMOe M3MEHUI0Ch, U COOBITHE
OnProgress, Bosaukaomiee npu pabore ¢ HEKOTOpbIMHU rpadudeckumu dopmaramu (B
gactHoctH, ¢ dhopmarom JPEG), korga mpu 0o6paboTke GOJBIMIX H300paskeHnit HAI0
M3BEIATH MPOrPAMMYy O TEKYIIEM BBIIIOJJHEHHOM 00beMe paboT. 3aro/loBOK 00paboTInKa
coobiTusg OnProgress comeput ciieyionie CTpyKTYPHbIE €/IMHUAIIBI U TapaMeTPhI:

procedure
TForml.Image3Progress
(Sender: TObject,
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Stage: TProgressStage;

OTHOCUTCS K HEePEeYUCJIUMOMY TUILY U MOXKET
IPUHAMATH OJIHO U3 TPEX 3HaYeHMIl:
psStarting (o6paborka HavaTa),
psRunning (o6paborka mpomgoxkaercs),
psEnding (o6paborka 3aBepriena).

PercentDone: Byte;

COJIEPXKUT IMPUMEPHBI 00 beM 00paboTaHHOI
JacTU N300paykKeHusl B IIPOIEHTAX

RedrawNow: Boolean,;

napamerp RedrawNow Oyrer mmerh 3Ha-
vyerne True, ecyu MOTyIeHHYIO TTPOrPAMMOI
JacTh n300parkeHus (3ra 06aCTh OMUCHIBa-
eTcs PSIMOYTOJIBHUKOM R) MOXKHO KOppEKT-
HO HApHCOBaTh (WM EPEPUCOBATH, HAIIPH-
Mep 1pu orobpazkeHnn GopMaToB C YepeJIio-
panueM Jjuauit Tuna GIF)
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const R: TRect;

lMpakTukym |

const Msg: string);

XPaAHUTCA HEKOTOpasi CTPOKa, CJIOBECHO Xa-
pakTepu3yolas drai 00paboTKu n300parke-
nusi (manpumep, Loading). Tlociie pasme-
menns oobekrta Image na dhopme mosgBUT-
csl IyHKTUPHAs paMKa, KoTopas 3ajaer (1o
YMOJIYAHUIO) pa3Mepbl OyJIyInell KapTUHKU.
DT pa3Mepbl XKeJaTe/bHO 3apaHee YKa3aTh
B cBoiictBax Width u Height
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2.6.4 XoJct

[loBepxHOCTH, Ha KOTOPYIO IPOrpamMMa MOXKET BBIBOJIUTH I'PadUKy, COOTBETCTBYET
ceoiticteo Canvas. B cBoio ouepesb, cBoiicTBo canvas — 310 o0bekT Tuia TCanvas.
MeTtoapt 310ro THIAa 00ECIEUNBAIOT BBIBOJ 2PaPuteckus NpumMumueos (ToYek, JIMHMUIL,
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OKPYZKHOCTEIi, IPAMOYTOJILHUKOB U T. JI.), & C80UCMBa MO3BOJISIIOT 33/aTh TAPAKMEPU-
CMUKU BBIBOJUMBIX TpaUIeCKUX MPUMUTUBOB: I[BET, TOJIIUHY W CTU/Ib JUHWIA; [[BET U
B/ 3aI10JIHEHUsI 00JIacTell; XapaKTepUCTUKY MpudTa P BbIBOJE TEKCTOBOI nHMOpMa-
M.

Merombl BbIBOJIa rpaduuecKux IPUMUTUBOB paccMaTpuBaioT cBoiicrBo Canvas Kak
HEKOTOPBIN abCTPAKTHBIN XOJICT, Ha KOTOPOM OHH MOI'YT PUCOBATH (Canvas mepeBouTCs
KaK <«IOBEPXHOCTb», «XOJICT JJIsi PHCOBAHUsI» ). XOJCT COCTOUT W3 OTJETHHBIX TOYEK —
mkcesioB. [losiozkeHne MIKcesIst XapaKTepu3yeTcst ero ropu3oHTas bHoil (X) u BepTuKaib-
Hoii (Y) koopaunaramu. Jlebit Bepxauit mukcesb uMeer koopauHaTe (0, 0). Koopauaarsr
BO3PACTAIOT CBEPXY BHU3 U CJIeBa HAIPaBO. SHAYEHMs KOODAMHAT IPaBOil HUXKHEH TOUKH
XOJICTa 3aBUCSAT OT paszMepa XOJICTA.

Paszmep xoJicta MOXKHO TOJTy9UTh, 0OOpaTusIimch K ceoiictam Height 1 Width obia-
cru wutroctparun (Image) nim x coiicrBam opmbr: ClientHeight u ClientWidth.

2.6.5 Metoapr Canvas /ijisi BeluepUYnBaHus rpadnvecKnX MPpUMUTHUBOB

JItobag KapTHUHKa, YepTexkK, cXeMa MOTYT pPacCMAaTPUBATHCI KAaK COBOKYIIHOCTH TI'Da-
dpudyecKuX MPUMUTUBOB: TOYEK, JIMHUI, OKPYXKHOCTE, Jiyr U jJp. Takum obpazom, s
TOIO YTOOBI Ha dKpaHe MOgBUIACh HY»KHasd KapTUHKA, MPOrpaMMa JI0JKHa 00eCrednThb
BbIUepUrBaHue (BbIBOM) rpaduIecKuX MPUMUTHBOB, COCTABJISIONINX 9Ty KAPTHHKY.

BreruepunBatue rpaduueckux MPUMUTHBOB Ha TIOBEPXHOCTH KOMITOHEeHTa ((hOPMBI HJIH
06J1acTH BBIBOJIA UJLIIOCTPAIIUH ) OCYIIECTBIISETCS IPUMEHEHINEM COOTBETCTBYOIIUX METO-
J10B K cBoiictBy Canvas 3Toro KOMIIOHEHTa:

MoveTo (x,y) — nepemerraer B yKasaHHyIO mo3unuio (X, y) Kapasmaiml. He Beraepunsa-
eT HUKakux rpaduyuecknx npumutusos. Hampumep: Image3.Canvas.MoveTo(0,
Image3.Height div 2) — nepemernenne Kapanjaiina BHA3 Ha [OJOBUHY BBICOTHI
Image3.

LineTo (x,y) — pucyer jmuuto. PucoBanue oCyIIecTBsieTcss U3 TEKyIIel MO3UIUN Ka-
panama B nosunuio (X, y). Hanpumep: Image3.Canvas.LineTo(PX,PY).
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PolyLine (P Array) — pucyer jomanyio Jjnauio. Meroj paboraer aHAJOIMYIHO, B Ka-
YeCTBEe MApaMeTPOB B JIAHHOM CJIydae Mepefaércss MacCuB TOYEK (X, V) - Y3JI0BBIX
TOYEK JIOMAHON JIMHWH. ®

Price : array|1..7] of TPoint;
for i:=1 to 7 do Priceli].x:=40+80*i;
Price[1].y:=140;

Price|2|.y:=180; Kagpedpa
Price|3|.y:=160; apumiaouot,

U UHPOPMAMUKU

Pricel[4] .y.=260;
Price[5].y:=120;
Price|6].y:=180; Coneprarme |
Price|7].y:=200;

Hauano |

lMpakTukym |
for i:=1 to 7 do PolyLine(Price); | |
4 4
Rectangle (x1, yl, x2, y2) — pucyer npsimoyrosibauk. [lapamerpsr x1 | yl, x2, y2 —
KOOD/IMHATHI HAXO/IANINXCA HA OJHOI JMaroHa/ M YIJIOB IMPIMOYTOJTbHUKA: <« | " |

@1 17)
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RoundRect (x1, yl, x2, y2, x3, y3) — pucyer CKpyIJIeHHbI IPsIMOYTrobHUK. [lepBbie
JeThIpe napamerpa anajorudnbl Rectangle, mapa (x3, y3) 3azaér sjumic, yeTBepThb
KOTOPOT'O UCIOJIL3YEeTCs JIJIT OKPYTJIEHUS.



FillRect (TRect) — pucyer 3akpallleHHbIN IPAMOYTOJIbHUK. B KadecTBe mapamerpa me-
penaéres crpykrypa tuna TRect — koopauHaThl TOYEK, OIPAHMIUBAIONINX ITPAMO-
yroJIbHYI0 00/1acTh. [0 CTPYKTYPBI cofepKaT KOOPAMHATHI IIPSIMOYTOIbHONI 0018~ ®
CTU, KOTOPBIE 3AIOJIHIIOTCS ¢ ITOMOINBLI0 cTaHaapTHOi (hyuknnu Rect:

recl:=Rect (20, 120, 100, 180);

FillRect(recl);

FrameRect (TRect) — pucyer kouTyp tpsiMoyrosibHuKa. B KadecTse mapamerpa mnepejia- Kadiedpa
ércst crpykrypa Tuia TRect — KoopanHaThl TOYEK, OrPaHUIUBAIONIAX TPAMOYTOJIb- Mfgmmz%iggu
HyIO 06HaCTb U UHPOPMAMUKU

Polygon (p_Array) — pucyer MHOrOYTroJIbHUK. B KauecTBe mapaMeTpoB B JAHHOM CJIydae fasano |
HepeIaéTess MacCUB TOUYEK (X, ¥) — Y3JIOBBIX TOUYEK JIOMAHOW JIMHUH. c |

onep>kaHne
P : array|1..8] of TPoint;
0 lMpakTukym
for i:=] to 8 do ey |
begin 4 | 2 |
dx := dx+0.1; % | N |
dy := dy+0.1;

. Crpannya 233 nz 290
Pli].x := x0+dx; e |
Plil.y := y0+dy; Hasan |

end;
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Forml.Canvas.Polygon(P);
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Ellipse (x1, yl, x2, y2) — pucyer sumnc. [lapamerpsr x1, y1, x2, y2 - KOOpAHHATHI
JIMarOHAJILHBIX YIJIOB 00JIACTH, BHYTPHU KOTOPOIl BhIYepumBaeTcs djuiuic. s Bbl-
YepUYuBaHUs OKPYKHOCTH KOOPJMHATHI JOIKHBI ONUCHIBATH KBaJIPaT.



Arc (x1, y1, x2, y2, x3, y3, x4, y4) — pucyer ayry. [Tapamerpsr x1, y1, x2 y2 - 3amator
06J1aCcTh, B KOTOPYIO BIIMCAH JUIAIC, (X3, y3) — HAYAJIBHYIO TOUYKY Jayrd, (x4, y4) —
KOHEYHYIO TOYKY JIyTH:

Pie (x1,yl, x2,y2, x3, y3, x4, y4) — pucyer cexrop. [TapameTpbl aHAJIOrIYHBI TApAMETPaM
Meroia Arc

Pixels [x, y| — meron jis nocryna k Toukam (mukcesasim). MeHsst 1iBeT TOYeK, MOKHO
«PHCOBATb» HA [OBEPXHOCTH:

Form1.Canvas.Pixels[100,200] := clBlue;
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TextOut (x ,y ,"Texkcr’) — BBIBOJUT TEKCTOBOE COMPOBOXKIeHue ‘TekeT’ B yCIOBHBIN TIpsi-
MOYTOJIbHUK C KOOPJMHATAMHI X U V:

TextOut(340, 60, Pie’) ;

2.6.6 Kapanganr

XyI0KHUK B CBOe#l paboTe MCIOJIb3yeT KapaHaium u Kuctu. MeToJibl, obecrieunBaio-
e BbIYEPUNBAHNIE Ha TIOBEPXHOCTH XOJICTA I'PAMDUIECKUX IPUMUTUBOB, TOXKE MCIIOJIH3Y-
IOT KapaH/iall u KUCThb. KapaHal mpuMeHsieTcs JIjid BblYepIuBaHus JIMHUI U KOHTYPOB,
a KUCTb — JIJI 3aKpallliBaHus 00JIacTell, O'PAHMYEHHBIX KOHTYPAMH.

Kapananry n KucTi, HCIoIb3yeMbIM JIJTs BBIBOIA TPA@UKN HA XOJICTE, COOTBETCTBYIOT
cpoiictBa Pen (kapangani) u Brush (kucrh). 3HavueHusi CBOHCTB 9TUX OOBEKTOB OIpe-
JIEJIIOT BUJI BBIBOJUMBIX IpaduiecKux 3/1eMEHTOB.

Kapangam ucnosb3yercs i Bbl9epUYUBaHUs TOYEK, JIMHUN, KOHTYPOB NeOMEeTpHUIe-
CcKUX (PUTryp: TPAMOYTOJILHUKOB, OKPY2KHOCTEH, SJUIAIICOB, JIYyT U JAp. Buj jimann, KoTo-
PYIO OCTaBJIsSeT KapaH/alll Ha IIOBEPXHOCTH XOJICTa, OIPEJIENIoT cBoiicTBa 00beKkTa Pen
(kapamam):

Color — ompesesnsier 1BeT JTUHNAN:

Komncranra [Iser Koncranra [IBer

clBlack Yepubrit clSilver CepebpucThlii
clMaroon Kamranossrit clRed Kpacubrit
clGreen 3eJIeHblit clLime CaJtaTHbIT
clOlive OTMBKOBBII clBlue Cunnit
clNavy Temuo-cunMIit clFuchsia S pKo-po30BbIit
clPurple Po3zoBwrit clAqua Bupiozosnbrii
clTeal 3es1eHO-T0JTy 001 clWhite Benwrit
clGray Cepnrit

Width — zagaér rosnmuny JuHUN (B THKCEIISX ).
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Hamnpumep, uncrpykius Canvas.Pen.Width := 2 ycranapiuBaer ToIuHy JTUHAHR
B 2 IIHKCeJIs.

Style - zajgaét BuL TUHUH.

Mode - ompepnensier, Kak OyjieT (popMUPOBATHCS MBET TOYEK JIMHUU B 3aBUCUMOCTU OT
IIBETa TOYEK XOJICTa, Yepe3 KOTOpbIe Ta JIMHUA 1podepunBaeTcd. [lo ymoruanuio Beg
JIMHUST BBIYEPYUBACTCS I[BETOM, OIpeiesisieMbiM 3uadenneM cBoiictsa Pen.Color.

O/ 1HaKO TPOrpaMMUCT MOYKET 3a/1aTh WHBEPCHBIH IBET JIMHUK 110 OTHONIEHUIO K ITBe-
Ty (oHa. DTO rapaHTUPYET, UTO, HE3ABUCUMO OT IIBeTa (pOoHA, BCe YyIaCTKU JIMHUN
OyIyT BUJHBI, TayKe B TOM CJIydae, eCJI IIBeT JIMHUM U I[BeT (hOHA COBIAIATOT.

Snauenue csoiictsa Pen.Mode Biauger Ha 1BeT JUHAN:

Koncranra [Ber yimanN

pmBlack YepHblil, He 3aBUCAT OT 3HAYEHUs] CBOWCTBA
Pen.Color

pmWhite Benblit, He 3aBucuT OT 3HAYEHUs] CBOWCTBA
Pen.Color

pmCopy per juHUN ompejesseTcs 3HAYEHHEM CBOWCTBA
Pen.Color

pmNotCopy [IBeT uHUM sIBJIsIETCA MHBEPCHBIM 110 OTHOIIEHHIO
K 3Ha4deHnto coiicra Pen.Color

pmNot IBeT TOUKM JTUHUK OIPEIEISIeTCs KaK MHBEPCHBII
10 OTHOIIEHWIO K I[BETY TOYKH XOJICTA, B KOTOPYIO
BBIBOJUTCS TOYKA JTUHUI

ITpumep mocrpoenusi rpaduka sjeMeHTapHON DyHKIuM (pucyHoK 2.54) ¢ uc-
noJjib3oBanneM meroja Pixels xosicra Canvas:

procedure TForm1.ButtonlClick(Sender: TObject);
var x0, y0 : integer; // xoopdunamuvi navana omcuema
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7' Form1

Puc. 2.54: Ilpumep mocrpoenus rpaduka s1eMeHTapHoi dyHKIUN

i:integer; // cuemuuk yukraa - 0..360 2padycos
begin
x0 := 10; y0 := 100;
for i := 1 to 360 do
Canvas.Pixels|[x0-+i, yO-round(80*sin(PI*i/180))| := clBlack;
end;

2.6.7 Kommmormeur TMainMenu

Kowmmonenr TMainMenu npegaasHatdex s 100aBIeHA K [IPOrpPaMMe MJIABHOIO Me-
HIO, 0€3 KOTOPOro He 00XOIUTCs MPAKTUIECKH HU OJHO u3 npuaoxkennit Windows.

Crocob co3gaHust
Yrob6n! j100aBUTH K pa3pabaTbiBacMoOil porpaMMe MEHIO, HaJI0 BHIODATH Ha MAHEN
kommomnenTtos Standard (Cramnaprusre) kommonent TMainMenu u nomecturs ero na
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dopme B ipousBosibHOM MecTe KomronenT TMainMenu — HeensyajibHbIi, B OTIUYINE
oT Bu3yasabHbIXx KoMmouentos TEdit m TLabel, B TouyHOCTH COOTBETCTBYIOMINX CBOEMY
BHEIIHEMY BU/Iy B paboTaroleil mporpaMme. 910 03HAYAET, UTO, XOTsd OH BHJieH Ha (hopme
KaK HeOOJIBINON KBaJpaT, B OKHE CO3JAHHOI MPOrpaMMbl B TAKOM BUJI€ KOMIIOHEHT He
TIOSIBUTCS.

[IpencraBnenne ero ma hopmMe B MUHUATIOPHOM BHUJIE€ MIPOCTO YKa3bIBaeT Ha HAJIUYINE
B IIpOrpaMMe 00beKTa, OTBETCTBEHHOTO 32 MEHIO. A CO3MaéTCs MEHIO ¢ IMOMOIIBIO CIIeI-
AJIHOTO PEJAKTOPA.

HekoTopbie KOMIIOHEHTHI HA3BIBAIOTCS HEBU3YaJIbHBIMU ITOTOMY, 9TO, BO-TIEPBBIX, P
9JIEMEHTOB YIIPABJIEHUsT HEBO3MOXKHO Pa3MeCTUTh Ha (popMe 6e3 crienuaabHO MOJrOTOBH-
TEeJIbHOI PabOThI, a BO-BTOPBIX, B cucteme Delphi 7 umeercs: psij KOMIIOHEHTOB, KOTOPbBIE
He IIpeTHA3HAYEHbI JIJIsi 0TOOpaXKeHns Ha SKpaHe, XOTd UX CBOWCTBA MOYKHO HACTPAUBATDH
¢ nomoripio Mucnekropa 00bekToB. [1omobHbIe KOMITOHEHTHI UCHOJIB3YIOTCA, HAIPUMED,
JUtsd obpalrenns K 6a3aM JaHHbIX, JIJIs YCTAHOBKH CB#A3U ¢ VIHTEpHETOM U mIpovero.

PenakTop MeHIO BBI3bIBAETCs JIBOWHBIM e T9koM Ha 00bekTe MainMenul. [lepso-
HavaIbHO MeHIO myctoe. B Muciekrope 00bekTOB HaI0 OTKPLITEH KaTeropuio Localizable
(HacrpanBaembie) u B coiictBe Caption (3arosoBok) BBeCTH Ha3BaHUE MEPBOTO ITYHK-
Ta, HAIIpUMep CTaHIapTHYI0 KoMmaHty &Paiin ¢ yKasaHHON ropsdeil KiaBuiieil, a 3areM
naxkarhb kiaasumy ENTER.

PenakTop MeHIO mepek/TIounTcss 00paTHO B MPOEKTUPYEMOE MEHIO, TJIe Y2Ke TMOsSBUT-
cd TepBbIil MyHKT. Termepb Hamo onATh HaykarTh Kiaasunry ENTER, n cucrema Delphi 7
nepexJrIouYnTes K 3aroyioBKy Caption s HoBoro nynkta. B Hero BBojuTCs odepeHoe
nazpanue (Hanpumep, &CioxuTh), onsars HazkuMaercs Kiaasuinia ENTER, u muki dbop-
MUPOBaHUSA MEHIO MOBTOpsieTcst. CaMbIM MOC/IETHIUM OOBIYHO j100aBisgercs myHKT &BbI-
XOJI,.

st BeraBku / mobaBiiennst HOBbIX IyHKTOB cirykuT kiaasuia INSERT, mis yuanenus
— kyasuma DELETE. Ilo npoektupyemMoMy MeHIO MOXKHO IMEPEMENAThCA C MOMOIIBIO
KYPCOPHBIX KJIABUIII.

Korma Menio nmogarorosieno, pejiakTop HaJio 3aKpbIiTh. [Ipu aTom Ha dopme mosiBUTCS
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MEHIO, B TOYHOCTH COOTBETCTBYIOIIEE TOMY, KaK OHO OyJIeT BBIIVIAJIETh B OymyIeil mpo-
rpamMme.

HUcnonb3oBaHue MeHIO

Y10068! co3maTh 00PabOTINK COOBITHSI, BOSHUKAIOIIETO IIPU BHIOOPE OJTHOTO U3 ITYHKTOB
MeHIO, HaJI0 B PeakTope MeHIO JIBaXK/Ibl MIEJIKHYTh Ha COOTBETCTBYIOIIEM IIYHKTE, Ha-
npumep, Ha myHKTe «Boixoqy. Kak u B cirydae kuonku, cucrema Delphi 7 aBromaTnyueckn
CO31aCT HOBBI METOJI;

procedure TMyForm.N4Click(Sender: TObject);

begin

end;

N4 — sro muenTudukaTop myHkKTa MeHIO «BbIxoj» BHyTpu nporpammbl. B onucanun
kiacca TMyForm on (aapsny ¢ apyrumu myukramu N1, N2, N3) neknapuposan Tax:

N4: TMenultem;

Kirace TMenultem npennasznaden st 00bABIEHUS IIYHKTOB MEHIO. dTOOBI 3aKPBITH
HpuiozKeHue npu Beibope nyHKTa «Bbixomy, nHago B oopadboraunke cobbitus N4Click BbI-
3BaTb Meto] Close kiracca TForm, nacieaukom koroporo sisisiercs Kiacc TMyForm:

procedure TMyForm.N4Click(Sender: TObject);

begin

Close;

end;

DTOT MeTO/I BBIIOJIHIET KOPPEKTHOE 3aKphITHE TeKyIeil (hopmbl (0kHA). Ecm 3akpbi-
BaeTcsl IviaBHasi opma, TO 3aBepimaercs U pabora Bcero npuiaokenusi. I[lepem 3akpbi-
THEM TPOrPAMMBI YKeJIaTeJIbHO MTPOBEPUTH, MOXKHO JIN €€ B JAHHBIH MOMEHT KOPPEKTHO
3aKpBITh (MHOTIIA 3aKPBITHE OKHA HE JIOIyCKAETCH, HAIPUMED, KOTJa 3allyIleHoO MO/ [Ih-
HEHHOE MPIJIOYKEHNE — MOTOK, KOTOPBIil JIOJI?KEH 3aBEPIUThCS B MEpBYI0 odepesb). [To-
Jo6uyio mpoBepky BoinosHsieT dyHkiusg CloseQuery, Bo3spariaioiias 3Ha9eHIE TUIA
Boolean.

procedure TMyForm.N4Click(Sender: TObject);
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begin
if CloseQuery then Close;
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PA3JIEJT 3

JlabopaTopHblii MPAaKTUKYM
3.1 Jlaboparopuas pabora 1: Maremarndeckune oyHKIIAN

Coznath dopmy 1m0 00pasiy Ha pUCyHKe 3.1, 3alpOCUB Yy IOJIH30BATE s 3HAYCHUS
X, Y, Z. Berauciurs 3navdenne hyHKIuu (10 BApHAHTAM ), 3aBUCsIIIEe OT BBeJAGHHBIX X, Y, 7,
HCIIOJIb3Ysl MaTeMaTndeckrne GyHKIun. [IpegycMoTpeTs MporpaMMHO IIPOBEPKY IIPUHAI-
JIEYKHOCTH BBEJICHHBIX 3HaUYeHMIT niepeMeHHbiXx X, Y, Z 00/1acTu JIOMyCTUMbBIX 3HAYCHMUIT; B
9TOM CJIyYdae B KadeCTBE pe3y/ibTaTa BBIBOIUTH TEKCT «llepemenmvie e npunadiescam
obaacmu donycmumur 3naveruti!».

[IpegycMoTpeTs 3HaYeHHsI TI0 YMOTYaHIO (13 00JIaCTH OIpe/ie/IeH si) IepEeMEeHHbIX X
- IeJIOro Tuma, Y, Z - BellecTBEeHHOro Tuma. /Ijisg BBeJeHUs 3HAUYEHUU Y, Z W BBLIBEJIE-
HUAA pe3y/brara QYHKIUN UCIO0Ib30BaTh KoMmmonenT Edit. g BBegenus snadenus X
ncnoJib3oBaTh KoMmmonent SpinEdit, pacnosioxkennbiit Ha Bkiaanke Sample. N3yuntn
croiictBa komnonenta MaxLength, MaxValue, MinValue, ReadOnly, Value. 3a-
KOHCIIEKTUPOBATh onmcanus komronenta SpinEdit u ero cpoiictB B TeTpau.

 NUHEAHBIA aRropUTH = ][]

WexoaHsie gaHHs

e m Bapuant N2 1
Wearoe Wean, rpynna MK-11

y=|-05

z=[387

Pesynetar
3HaueHUe ELIPSKEHUA PaBHO: Paccwrare ‘

Beixon |

Puc. 3.1: Jlaboparopuas padora Nel: Maremarnyeckue dpyukiuu. Obpa3zer hopmbl
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BapuanTsl 3agaunii JIaboparopHoii paboTb! 1: -
_ X iked= ly- a| I i ®
Bapnanrt 1. h= 1+x|y—tgz|( + |y —x|) +—— .
y.i\‘-i-l x+ 1
Bapmanr 2. = + x + 1) 1/sinz
: £ Vy—2]+3 2|x+y| ( 3
4z
y+yx—1
BapmanT 3. f = ———F—— Kadgedpa
|x=y|(sin? z+tg z) npusnadnot
y(arct Z_E) MAMEMAMUKY
Bapmarr 4. ¢ =297 4 (3%)Y — —g U UHOOPMATUKL
ke H—_1}2+:L
Hauano |
lx— "V|( 45in z)
— .f 3 Jary
Bapuant 5. b =y VIl + cos3(y) P Cogepatve |
2 1
BapHaHT 6. g =2 % oot - |y| ex_m lMpakTukym |
B 7 X | B % 4 | » |
apHaHT 7. WY = [xx — +(y— x) TR
BapmnanT 8 Wi e | AN e S « | d |
4 ’ 2 arctgxtarctgz Y
CrpaHuuya 242 un3 290|
_ 1 x+3|x—y|+x?
Bapmanr 9.y = Sarctgx — zarccos(x) P Hoson |
. Ha Becb 3kpa |
Bapmaut 10. f = /10("{/}4_ x¥+2)(arcsin?z — [x — y|) sech skpat
3akpbiTh |

BapmanTt 11. a =In (y' M) (x . %) + sin?(arctg z)



5 2 3 4
Bapuant 12.  w = |cosx — cos y|(1+2sin®y) (1 +z+ Z? +% + ZI)

1+sin? (x+ 1
Bapuasr 13. v = M;\CM + cos? (arctg—)
|x_1+x2y2| z
B 14 Zcos(x—g) 1 z2
SPMANIEIEL: {5 0.5+sinZ y ( + 3—22/5)

3 " —
u= —"B+|1y|2+1_ elx"yl(tgzz + 1)).’

x24+y242

BapmnaHsr 15.

3.2 JlaGoparopHas pabora 2: Oneparop ajabrepHATUBBI (YCJIOBHBII)

CozmaTh mpuozkeHne 1mo obpasity (bopMbl Ha PUCYHKE 3.2, B KOTOPOM II0 BBEJICHHBIM
[OJIb30BaTesIeM KoopuHaTaM Touku X, Y u pajamycy okpyzkHOCTH R (Win JaBy™m pajiu-
ycam R1 u R2, eciin ycjioBue 3a/1a9u COJEPKUT JIBe OKPYKHOCTH) Oy/IeT Olpe/IeaThes,
moraJiaeT JIM 3a/laHHas TOYKa B 3aKpallleHHylo obsacTb. IIpemycMoTpers 3HadeHus 1o
ymogaamio X = 1,Y =2 R = 5.

CxonmpoBaTh KapTUHKY-YCJIOBUE U3 JIAHHOTO haiijia, COXpaHUTH €ro B JIIOOOM rpa-
duaeckom pesmakTope B hopmare .bmp B TOil 2Ke HalKe, IJie PACIOIOXKEHb (hailjIbl Ba-
mero mpoekTa. /s orobparkeHus KapTUHKU-YCJIOBUAS UCIOIb30BaTH KoMmoneHT Image,
pacriosioykernblit Ha BKiagke Additional. M3yunTs cBoiicTBa yKa3aHHOTO KOMIIOHEHTA
Picture, Proportional, Stretch, Transparent, Visible. 3akoncrnektupoBars ornmca-
HIsI KOMIIOHeHTa Image u ero cBOfCTB B TeTpaJin.

IIpumep pemnenusi (Bapuant 1)
procedure TForm1.ButtonlClick(Sender: TObject);
var

X,Y,R : Real; //onucarue nepemenmix
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¥ NpuHasnexHocTs Touky 06AacTH

Yenosre

B apuanT N1
Wearos Mean, MA-11

begin

- O X

WexoaHele aaHHse

e

Pesynetar

Touka npuHaanexuT
3a0aHHOA 0B nacTH

MNposepuTe

Briog

Puc. 3.2: JIaboparopras pabora Ne2: Omneparop anbprepHaTusbl (ycaoBHslit). O6pasern dhbopmbl

X := StrToFloat(Editl.Text); // cuumwieanue cmpokosuxr eesuwun
Y := StrToFloat(Edit2.Text); // u3 xomnonenmos Edit u nepesod ux
R := StrToFloat(Edit3.Text); // 6 sewecmsennviti mun

if (X*X + Y*Y <= R*R) and (((X >= 0) and (X <=Y)) or

>=Y)))

(X <=0) and (X

then Label3.Caption:="Touka npuHa/jIe?KuT 3aIITPUXOBAHHOM 00/1acTH’
else Label3.Caption:=" Touka He mpuHaJIEKUT 3AINITPUXOBAHHON 0bJ1acTu’

end;

BapuanTsl 3agauuii JIaboparopHoii paboTb 2:
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45°,

-R -R

1 BapuanT (pemén B [Ipumepe) 2 BapuaHT 3 BapuaHT

4 Bapuant 5 BapHaHT 6 BapuaHT
Crpatuya 245 n3z 290
Haszag
Ha Becb skpaH

3akpbiTh

7 BapmaHT 8 BapmaHT 9 BapmaHT




13 Bapuant 15 Bapuwant
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16 BapuanT 17 BapuanT 18 BapmanT




3.3 JlabopaTopuasi pabora 3: 1IlukJibl 1 BeTBJIEeHUS

Pemure mpejjioxkenHble HUXKe 3aJa9d, UCIOJIb3Ys TOJBKO omeparop Iwmkiaa FOR u
BJIOYKEHHBIE YCJIOBHBIE OITEPATOPHI.

Jlnst BBeJIeHMSI YMCJIOBBIX 3HAUEHMI MCHob3oBaTh KomioHeHT SpinEdit, pacmoso-
JKeHHbIN Ha BKIaJike Sample. [Ipegycmorpers 00paboTKy HEPaBUILHO BBOJUMBIX JTAH-
HBIX (HE YHCJI0, & CTPOKA; YUCJI0, BBINAIAIONIee U3 JIOIMYyCTUMOro nurepsasa). s BeiBoja
pe3y/abraTa MCIOJIb30BAaTh KOMIIOHEHT TeKCTOBOro 1mojist Memo. Vuarepdeiic popMmbl 1071-
JKE€H COOTBETCTBOBATH 0Opasily (pucyHOK 3.3).

@ NaGopatopHan pabota 3 = O X

WcxoaHele gaHHbE

Beegure HaTypanbHeE YHMCNE:

A= |3 3
o [ B

10
15

§ BeipecTy wMcna, aenAwmWeca Ha 5 §| Ovrmena I

Puc. 3.3: Jlaboparopuast pabora Ne3d: [Tukiasr u BerBienus. Obpazerr popMbI
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BapuanTsl 3agauunii JIaboparopHoii paboTbl 3:

1.

Bampocure y moJIb30BaTe s B MOJOKHATEIbHBIX meabix dncaa A u B. nsa BBo-
Jla quces1 ucrosb3yitre kommnornerT SpinkEdit. B kommonenT tekcroBoro mosss Memo
BBIBEJIUTE YnCsIa U3 npoMexyTka [A, B|, nemsiimuecst Ha 5 6e3 ocrarka.

5 BaHpOCI/ITe y I0JIb30BaTe/Id IBa IIOJIO2KUTEJIbHBIX IEJIbIX YHCJIa A un B. ,B;JIH BBO-

Jia quces1 ucrosb3yiire kommnonenT SpinkEdit. B kommnonenT tekcroBoro mosis Memo
BBIBE[UTE Yncjia u3 mpoMexyTka |A, Bl, He mesamuecs wa 5.

. 3aIpocuTe y IOJb30BaTENs JIBa IOJOKHUTEIbHBIX IeabiX dnciaa A n B. [Ias BBo-

Jla quces1 ucrosb3yitre kommnorneHT SpinkEdit. B kommonenT tekcroBoro mosss Memo
BBIBEJIUTE YHCJIa U3 npoMexkyTka [A, B, okanunsatoniecs Ha mudpy 3.

5 BaHpOCI/ITe Yy 1noJib3oBaTeJid JIBa IIOJIO2ZKHTEJ/IbHBIX HEJIbIX YHC/Ia A un B. ,B;JIH BBO-

Jla quces1 uctosib3yitre kommnonenT SpinkEdit. B kommnonenT tekcrosoro mosis Memo
BBIBEJIUTE YHC/Ia U3 npoMexkyTka [A, Bl, He okanumBaomuecs na mudpy 7.

. 3aIpocuTe y IOJb30BaTENIsA JIBa IOJOKHUTEIbHBIX Ieabix duciaa A n B. [Ias BBo-

Jla guces1 ucrosb3yitre kommnorneHnT SpinkEdit. B kommonenT tekcroBoro mosss Memo
BBIBEJIUTE YnCyIa U3 npoMexxyTka [A, B|, nensimuecst Ha 7 6e3 ocrarka.

5 SaHpOCI/ITe Yy 1noJib30oBaTelid JBa IIOJIO2ZKHUTEJ/IbHBIX HEJIbIX YHCJIa A u B. ,B;JIH BBO-

Jla gucesI ucnosb3yire KomnonenT SpinEdit. B kommnonenT TekcroBoro moss Memo
BBIBEJIUTE YHCJIa U3 npoMexkyTKa [A, BJ, #e mensmumecs na 3.

Bampocure y moIb30BaTe s JIBa MOJOKHATEIbHBIX meabix uncaa A u B. ns BBo-
Jla grcesT ucrosb3yiire koMmmorneHnT SpinkEdit. B kommonenT tekcroBoro mosss Memo
BBIBEJIUTE YKC/Ia U3 npoMexkyTka [A, B, okanunatonecst va mudpy 9.

o SaHpOCI/ITe Yy 1noJib30BaTeJid JIBa ITOJIO2KHTEJ/IbHBIX HEJIbIX YHC/Ia A u B. ,D;JIH BBO-

Jia quces1 uctosib3yitre kommnonenT SpinkEdit. B kommnonenT tekcrosoro mosiss Memo
BBIBEJIUTE YHCJIa U3 npoMexkyTka [A, Bl, He okanumBaomuecs na mudpy 1.
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10.

11.

12.

5 BaHpOCI/ITe y IOJib30BaTeJId JdBa IIOJIO2KUTEJIbHBIX IEJIbIX YHC/Ia A un B. ,ZLJIH BBO-

Jla guces1 ucnob3yiite kommoneHnT Spinkdit. B kommonent TekcToBoro mosiss Memo
BBIBEJIUTE YKC/Ia U3 npoMexkyTka [A, B|, meisimuecst va 6 6e3 ocrarka.

Bampocure y moJIb30BaTeIs JIBa MOJOKHATEIbHBIX meabix uncaa A u B. rsa BBo-
Jla quces1 ucrosb3yiire kommnorneHT SpinkEdit. B kommonenT tekcroBoro mosiss Memo
BBIBEJIUTE YHCsIa U3 npoMexxyTka [A, B|, #e nensmuecs na 8.

BampocuTe y Mob30BaTENA JIBA MOJOXKUATEIbHBIX Neabix ducaa A u B. Jlng BBo-
Jla [quces1 ucrosb3yiire kommnonenT SpinEdit. B kommnonenT tekcrosoro moss Memo
BBIBEIUTE Yncja u3 mpoMexkyTka [A, B|, okanunsatomuecs na mudpy 1.

Bampocure y moIb30BaTe s JIBa MOJOKATEIbHBIX meabix dncaa A u B. dns BBo-
Jla guces1 ucrosb3yitre kommnorneHT SpinkEdit. B kommonenT tekcroBoro mosss Memo
BBIBeJIUTE YnCyIa U3 npoMexkyTka [A, Bl, He okanuuBatomuecs: Ha mudpy 2.
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3.4 JlabopaTopHas pabora 4: Ilukianmdeckne ajJropuTmbl. A-IUKJIbI,
KMB-1ukJbl

B nannoit jrabopatopHoit padbore HaJI0 HAWUTU CYyMMY pgJa TE€M CIIOCOOOM, KOTOPBIi
3a/1aCT TI0JIb30BATE b € TIOMOIIBIO [IEPEKJII0YeHNs BhIKouaresieii « A-muki (Apudmern-
geckuii 1K)y, «KMB-mukn (mukn ¢ Korrponem 3a Monoronnoit Bemmannoit)» (610K
«Crocob BBIYHCIIEHNsT CYMMbI» Ha pUCyHKe pucyHKe 3.4). [Ipu BeiGope BhIKTIOUaTe s «A-
IIUKJT» JOJIZKHO CTAHOBUTBCS HEJIOCTYITHBIM TI0JIE JIJI CINThIBaHUs To9HOCTHU. [Ipn BBIOODE
BoIKTIOUaTe s « KMB-1IuK 1> 107I7KHO CTAHOBUTHCSI HEJIOCTYITHBIM TI0JIE JIJIsT CUUTHIBAHUS
KOJINYECTBa CJIaraeMbIX.

SHaveHns MEPEMEHHON &, TOUYHOCTU Fps, KOTUIECTBa CaraeMbIX, a TaKKe BhIOOp W3
nepeksovareneit « A-muki (Apudmerndeckuii muk)», « KMB-muk (ki ¢ Korrposem
3a MonoToHHOI BesmanHoit)», BBOIUT TI0JIb30BATEb TPUTOKEHHUS.

TouHoe 3HAYEHME CyMMBI psijia 3ajaerca GyHkiuueir y = F(z). Borauciennas cymma
JIOJIZKHA COBIACTH € TOYHBIM 3HAYEHUEM CYyMMBbI psaia y = F(z).

[Tpu dbopmupoBannu GhopMbl (PUCYHOK 3.4) MPELYCMOTPETh 3HAYEHHSI [0 YMOJTIAHIIO
r = 0,3, rtounoctb Eps = 0,0001, kosmmdaectBO caaraeMbix n = 200.

st BBITIOTHEHHS JTaOOPATOPHON PAbOTHI U3YIUTh BO3MOYKHOCTH KOMIIOHEHTOB
RadioButton n RadioGroup.

IIpumep pernerus
Bbrancsimth 3HaUeHHE CYMMBI Psijia ¢ TIOMOIIBI0 A-rinkiia (ApudmerndecKuil K1) u
KMB-nukia (mukn ¢ Korrponem 3a Monoronuoit Besannoit )

1173 335 1‘7 x2n+1

Fegp—mesdt—=—24  L(=1]"—xn
3l 57! (=1) (2n +1)!
eciu x usMensiercs B puanaszone [0.1; 1]. s npoBepku NpaBuIbHOCTH BHIYUCIEHUS: TOY-
HOe 3Ha4YeHHe CyMMBI Psijia paBHO i = Sin .
Cdopmupyem dpopmy, n3006pazkEHHYI0 Ha PUCYHKE 3.4.
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W Pacuer cymml = O *

WcroaHsie aanHse

3HaueHME NepemeHHoN X ‘0}3

TOYHOCTD BBINHCNEHMIA Eps: ‘| 1. 0001

KonuyecTeo cnaraembix: ‘ggg

Cnocof BEMHCABHHA CYMMET
% A-UMKA [APHUPMETHISCKMIA LMKA)

~ KMB-umkn [umkn ¢ KorTponemn sa MoHoToxHo#
BemumHoii)

Ormena

| i BEMMCAWTE i

PeaynsTarsl

TouHoe 3HAYEHUE CYMMBI PRAS:
[1.3568945

BeMMCAEHHER CyMma pAaa:
[1.3568946

Puc. 3.4: Jlaboparopuas pabora 4: [uknuaeckue aaropurmbr. A-rukisl, KMB-niukasr. O6pazer dhopmbl

SaMeTnM, ITO KaxK10€ IMOCIeIYIONIee CIaraeMoe KAaKIM-TO 00Pa30M 3aBUCHUT OT TIPEIhI-
JIYIIEro: ap+1 = ap * R. BeigcauM, Ha Kakoe 3Ha4YeHUE HYXKHO YMHOXKUTH CJIaraemoe,
9TOOBI MOJYIUTh CJIEIyIoniee 3a HUM: R = ay,41/G,. DTO BbIpaskeHHe Ha3bIBAETCs pe-
KYPPEHTHBIM, a GopMy/ia d,.1 = a, * R — peKyppeHTHO# (dhopMyJI0ii.

Paccunraem pekKypeHTHOe BhIparkKeHue JIJIsl IIPeJJIaraeMoro IpuMepa:
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(_1)n+1 22(n+1)+1 5

An+1 (2n+1)! T
R = = — _1
o (e Vemrgears)

Takum obpazom pekKypeHTHas hopMyJia Jijisd pacdeTa CJIaraeMoro BBITVISJIAT TakK:

1'2

(2i + 2) (20 + 3)

rjie ¢ - HoMep cjaaraemoro, Mensoruiicss ot 0 o N.

Kaxkioe ciaraemoe B Takoii CymMMe MeHbINEe PEIbIIYIIEro Mo Moy . Takum obpa-
30M, CJIAraeMOe ABJIAETCSI «MOHOTOHHO YMEHBIIAOIIEicst BeTnInHOi». [{uKIIbI, peainsyro-
Ie PacIéT MOHOTOHHOM BEJIMIMHBI, Has3biBaroTCs nukaamu ¢ KorTposiem 3a MIOHOTOHHOI
Bennunnoit - KMB-tmuknamu. KMB-1iuk/ibl 00bIMHO pean3yioTces oreparopaMu IUK-
a0 ¢ npeayciopuem (While) win ¢ nocryciosuem (Repeat).

Jltst HAXOXKEeHWsT CyMMBI psijia JIJIsl 38/ JaHHOIO KOJIMYECTBa cjaaraeMbix N, TO eCThb IIpH
pacuére onpeaesIEHHOTO KOJUYECTBA BEJININH He 3aBUCUMO OT UX 3HAYEHUsI, UCIIO/Ib-
3ytorcsd Apudmerndeckne MUKIbI - A-IUKJITBI. A-TIUK/IBI OOBITHO PEaTU3yI0TCs TIPHU TI0-
MOIIK oflepaTopa IuKjia For.

[Ipu npaBu/IbHBIX pacdérax 3HAYEHHE CYMMBI Psifia S JIOJIZKHO COBIIACTH C TOYHBIM
3HAYCHUEM CyMMBbI psja y = F(z).

;1 = Q; * (—1)

procedure TForml.ButtonlClick(Sender: TObject);
var a, S, X, eps : real;
n, i : integer;
begin
x := Strtofloat(Edit1.Text); //cuumueaem x
eps := Strtofloat(Edit2.Text); //cuumoisaem mournocmo
n := Strtolnt(Edit3.Text); //cuumwvisaem koruvecmeo carazaemois
a:= Xx; //nepeoe caazaemoe
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s := 0; //umoeosas cymma caazaemolx
i:=0; //Homep mexywezo crazaemozo
if radiobutton2.Checked
then //ecau sxarouen svikaovamenv «KMB-yukas
while abs(a) > eps do
begin
s 1= s+a; //dobasaaem caazaemoe 6 Cymmy
a = - a*Sqr(x)/((2*1+2)*(2*i+3)); //pexrypenmnasn dopmyaa
i:=1i+1;// yseaunwusaem nomep caazaemozo
end
else //ecau exmouen sukmovamens «A-yura»
fori:=0tondo
begin
S := S+a;//dobasasem caazaemoe 6 cymmy
a = - a*Sqr(x) /((2*i+2)*(2*1+3));// pexrypenmnas dopmyaa
end;
Edit4.Text := FloattoStr(sin(x));
Edit5.Text := FloattoStr(S)
end;
procedure TForml.RadioButton1Click(Sender: TObject);
begin //obpabomxka wenwka na suksrowamene «A-yuka»
Edit2.Enabled:=False; //cmanosumca nedocmynmvim noae « Townocmos
Edit3.Enabled:=True; //cmanosumcs docmynnvim nose «Koauwecmeo caazaemoirs
end;
procedure TForml.RadioButton2Click(Sender: TObject);
begin//o6pabomka weruka na svikarovamene «KMB-yukas
Edit3.Enabled:=False;
Edit2.Enabled:=True;
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end;

BapuanTsl 3aanunii JlaboparopHoit paboTsl 4: ®

BapwmanT 1: BoraucanTh 3HaUenne cyMMbI PAJIa

50t Tz 2n + 1)x?"
S=143a24 2% T, ot la
2 3! n!
Kaghedpa
ecyin x uaMensiercs B quanasone [0.1; 1]. JI1s npoBepKyu NPaBUIbHOCTH BBIYUCICHUSA: TOY- npurAadno
2
HOe 3HaueHue CyMMbI psajia pasHo y = (1 + 22%)e” . Jlamenamun

Hauano |

BapwuanT 2: Beraucnth 3HaU€HUE CyMMBbI PsJIa

ln3 ln23 2 ln33 3 ln”3 n CopepxaHue |
S=14+—a+—2z"+—2z°+ ...+ x
1! 2! 3! n!
lMpakTukym |
ecan x u3Mensiercs B nuanaszone [0.1; 1]. [Ing npoBepku NpaBUIbHOCTH BBIYUCIEHHS: TOY-
HOe 3Ha4YeHHe CYMMBI Psjia PaBHO Y = 37. < | » |
BapuanT 3: BoruncanTh 3HaUeHne CyMMbBI PAa << | 44 |
r—1 1 r—1 3 1 x—1 n+l Crpanunya 254 nz 290|
= + = + ...+
r+1 3\z+1 2n+1\z+1
Haszag |
ecu x usMensierca B auanaszone [0.2; 1]. s npoBepKyu NpaBUIbHOCTH BHIYUCIEHUS: TOY-
HOe 3HA4YeHUe CyMMBbI PsJa PaBHO Y = %lnx. Ha sece axpan |
3akpbiTh |

BapwuanT 4: BeraucanTh 3HaUeHne CyMMbI PSJIa
3 5 7 2+l

T T
— - - 1”—
S=gz + oo 4 (L) Gnt )

3 5 T



ecm x u3Mensiercs B puanaszone [0.1; 1]. g npoBepky NpaBUIbHOCTH BHIYUCIEHUS: TOY-
HOe 3HaUYeHNe CYMMBbI Psijia paBHO y = sin .

BapwuanT 5: Beraucanth 3HaUeHnE CyMMBbI PAJIa

- . o R 1)n+1 2+l
3 15 3 4n? — 1
ecn x u3MeHsiercs B nmuamaszone [0.1;1]. ,Hﬂﬂ HpOBepKI/I MIPaBUJIbHOCTU BBIYUCJIEHUS: TOY-
HOe 3HaUYeHUe CyMMBI Psjla PABHO Y = 1+’” =<=arctgr — 5

BapwuanT 6: Beraucanth 3HaUeHne CyMMbI PAJIa

ZL’Q 3 "

5'—’1-+ 1 +'§T'+’§T'+ +'——

eci & U3MeHsieTcst B nuanas3oHe [1;2]. /s npoBepKy MpaBUIbHOCTU BBIYHCJICHUS: TOU-
HOe 3Ha4YeHue CyMMBbI PsJa paBHO y = €.

BapwuanT 7: Boeraucuth 3HaUeHnE CyMMbI PsJIa

IIZ'2 $4 1.6 xQn

S—14+L T T
LTI TR TR YT

ecn x u3Mensiercs B auanasone [0, 1; 1]. Jlyist mpoBepKu MpaBHJIBHOCTH BBIUNUCJICHUS: TOY-

HO€E 3Ha4YeHUEe CYMMBI PAda PaBHO Y = 3

BapwuanT 8: Borauciuth 3HaUeHne cyMMbI PAJIa

3 9 2n? +1
Gl e (— T
¢ tg® et (D) @n)! "
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ec x u3Mensiercst B juanasone [0, 1; 1]. /ljist npoBepKu NpaBUIbHOCTU BHIYUC/IEHUS: TOY-

_ x? B oS
HOE€ 3Ha4YCHUE CYMMBI DsAJla PABHO Y = (1 - 7) COST — 58@711’.

BapnaHT 9: BeruncianThb 3HaYEHUE CYMMBI pPfATa

ZL’Q (L’4 .7)6 2n

S = —E—Fz—aﬁ-...—%(—l)

ecsin x u3Mensiercs B nmuanasoune [0, 1; 1]. st mpoBepKu paBU/IbHOCTH BBIYUC/ICHUST: TOY-
HOe 3HaUYeHUe CyMMBbI PsJIa PABHO Y = COSX.

BapwuanT 10: Borauc/iuth 3nadenne cyMMbI psijia

@222 (20" (22)° n (22)%
S=—% "t~ Tt (2n)!

ecu x u3MeHsiercst B auanasone [0, 1; 1]. [ljist mpoBepKu MpaBIJIbHOCTH BBIYUCICHUS: TOY-
HOe 3HaueHue CyMMBbI Psjia paBHo y = 2(cos?xy — 1).

BapuanT 11: Berauc/ymTh 3HaUYeHUE CyMMbBI PSIa

S N 3 N IS N [E7 N N x2n+1
—nt—dF—=F—F . . F——
3l " 5Tl (2n + 1)

€CJIN T U3MEHAETCA B Jalla30HE [0, 1; 1] . ,HJ'IH IIPOBEPKHU IIPABUJIbHOCTU BBITUCJICHUA: TOYI-

T_ ,—T
HOE 3HAYEHUE CyMMbI PSAJIa PABHO § = “——
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3.5 JlaboparopHas pabora 5: OgHOMEpPHbIE MAaCCUBBI: OJJHOBPEMEHHas
ob6paboTKa 3JIeMEeHTOB MAaCCHUBOB

Bapuaut 1: [aner gBa maccusa A u B ommnakoBoro pazmepa N. CdopmupoBarhb
HOBBII MaccuB C TOro ke pazMepa, KarKblil 3JIEMEHT KOTOPOrO PAaBEH MAKCUMAJTHLHOMY
U3 JIEMEHTOB MaccuBoB A u B ¢ Tem ke WHIEKCOM.

BapuanTt 2: Jlan nenounciennsiit MaccuB A pasmepa N. 3a oiH TPOCMOTP MaccuBa
A cdopmupoBaTh HOBBIH IeI0UNCIEHHBIH MaccuB B Takum obpas3om, 94T0OBI B HEM CHa-
JaJjia PacIoJIarajich Bce YETHBIE YHC/Ia U3 UCXOJHOTO MaccuBa A (B TOM Ke TOpsJIKe),
3aTeM HEYETHBbIEe Yncia (B OOPATHOM IIOPSIJIKE).

BapuanTt 3: /Tan maccus A pasmepa N. 3a ogua mpocmorp maccusa A cchopMupoBaTh
HOBBIIT MaccuB B Toro ke pasmepa 1o cieyroriemy npasmiy: sjaement B[K| pasen cymme
seMeHTOB MaccuBa A ¢ Homepamu ot 0 10 K-1.

Bapuant 4: Jlan maccuB A pasmepa N. 3a oauH mpocMorp MaccuBa A copMupo-
BaTh HOBBIN MaccuB B Toro ke pasmepa 1o ciejyioriemy npasuiy: sjiement B[K| pasen
cpeHeMy aprudMeTHIeCKOMY 3jieMeHTOB MaccuBa A ¢ Homepamu ot 0 mo K-1.

Bapuant 5: /Tan maccus A pasmepa N. 3a ogua mpocmorp maccusa A ccopMupoBaTh
siBa, HOBBIX MaccuBa B u C: B maccuB B 3ammcarh Bce 1MOJI0KHUTE/IHHBIE 9JIEMEHTBI Mac-
cua A, B maccuB C — Bce oTpuIlaTesibHble (COXpaHsid UCXOJHBIN TOPSIOK CIIeJ0BaAHMUST
9JIEMEHTOB).

Bapuant 6: /lanbr gBa maccuBa A u B. OnpeneuTh BeIUYUHY PasHOCTH MEXKILY
COOTBETCTBYIOIINMHU 3JIEMEHTAMH JIBYX MACCHUBOB W 3allMCaTh Ha TO K€ MECTO B TPETUil
MAaCCHUB TOTI'O Ke pa3Mepa.
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Bapuant 7: /lannr npa maccuBa A u B. YiagmTs n3 maccuBa A Bce YeTHBIE 3JIEMEHTHI,
CTOMAINME HA HEUETHBIX MECTaX, & U3 MacCuBa B 371eMeHThI, y KOTOPBHIX UHJIEKC COBIIAIaeT
C yIaJeHHBIM 3JIEMEHTOM U3 MaccuBa A.

Bapuaut 8: /lanwr gBa maccuBa A u B. Ilogcumraiite Ko/imecTBO HOMEPOB 1 TeX
9JIEMEHTOB MacCHBOB, it KoTopbix Ali] < Bli].

Bapuant 9: Jlansr 1Ba maccuBa A u B. Onupenenmuts, KOTOpBI U3 HUX nMeeT 00JTh-
U THANIA30H, T.€. PA3HUILY MEXK/Iy CAMbBIM OOJIBIIUM M CAMBIM MEHDBITUM 3HAYEHUEM.

BapuanT 10: /lan menounciennsiii MmaccuB A pasmepa N. Ilepenuncars B HOBBIH Iie-
JIOYKCJIEHHBIN MaccuB B Bce 971eMeHTBI ¢ MOPSIIKOBBIME HOMEpaMU, KPaTHBIMI TpeM (3,

6, ...).

Bapuaut 11: /lanwr aBa maccuBa A u B. Ilogcunraiite KommduecTBO HOMEPOB 1 Tex
9JIEMEHTOB MacCHBOB, Jijist KoTopbix Ali] = Bli].

BapmuanT 12: Jlannr aBa maccuBa A u B. Ilogcunraiite KosmmdyecTBO HOMEPOB 1 Tex
9JIEMEHTOB MaCCUBOB, it KoTopbix Ali] > Bli|.
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3.6 JlaboparopHas pabora 6: OgHOMEpHbIE MAaCCUBBI: 3all0JIHEHUE, ITIOUCK,
COPTUPOBKA

BapuanT 1: 3anosHuTh ciydafiHBIMU HEJbIMU 9UCIaMu U3 uHTepBaia [-58; 11| u
BBIBECTH B KOMIIOHEHT Memo ojHoMepHbIi qunamudeckuii maccus A[1..N/. dus BBoga
KOJIMIECTBa 3J1eMeHTOB MaccuBa N ucrosb3oBarh KommonenT SpinkEdit.

e Boranc/ sk cymMMy OTpPHUIATETBHBIX 9JIEMEHTOB MaccuBa, A.

e HaiiTu mpousBeieHne 971eMEeHTOB MacCuBa A, PacIOOKEHHBIX MEXKTy MaKCIMA/b-
HBIM ¥ MUHUMAaJIbHBIM 3JIEMEHTAMMU.

e VIIOPSI0YNTH 3JIEMEHTHI MacCUBa 110 BO3PACTAHUIO.

BapuanT 2: 3ano/sHuTh CIydaifHBIME BEIIeCTBEHHBIMI YHCIAME U3 UHTepBaja [-17;
50| u BeIBecTH B KOMIOHeHT Memo oxHoMepHbIH gunamudeckuit Maccus A[1..NJ. s
BBO/Ia KOJIMYECTBA 371eMeHTOB MaccuBa N ucrosib30BaTh KoMmoneHT Spinkdit.

e BuraucsmTh cyMMy MOJIOKATEIBHBIX 9JIEMEHTOB MaccuBa A.

e Haiitu npoussejieHne sj1eMeHTOB MaccuBa A, PaCIIOJIOXKEHHBIX MeXK]ly MaKCHMaJIb-
HBIM 110 MOJIYJIIO U MUHHUMAJIBHBIM 110 MOJIYJIIO SJIeMEHTAMN.

® VIOPSIOUUTE 3JIEMEHTBI MACCHBA 110 yOBIBAHUIO.

Bapuanr 3: 3anosHuTh cirydaiiHBIMU IIEIBIME YUCJIAMU U3 uHTepBasa [-35; 28| u
BBIBECTH B KOMIOHEHT Memo ojHoMepHbIi qunammdeckuii Mmaccus A[1..N/. dus BBoga
KOJIMIECTBa 3J1eMeHTOB MaccuBa N ucrosb3oBarh KommonenT SpinEdit.

e BLIiuuc/imTh Mpou3Be/ieHne 3JIeMEHTOB MacchBa A ¢ 96THBIMU HOMEPaMHU.

e Haiitu cymmy mosysieit ssieMeHTOB MaccuBa A, PACIOJIOKEHHBIX MTOC/IE TIEPBOrO OT-
PHUIIATETHEHOTO JJIEMEHTA.

e VIIOPSJI0YNTH 3JIEMEHTHI MacCUBa IO BO3PACTAHUIO.

BapuanT 4: 3ano/snuTh CIydaifHbIME BEIIECTBEHHBIMI YHCIAME U3 UHTepBaja [-15;
41] n BeBectn B KoMmonenT Memo ogmnomepublit punamudeckuii maccus Af1..NJ. dns
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¥ Oanomepuvie Maccues: 3anonvenve,.  — | X

r~3anonHeHue MaccHea
BeeuTe KOAMYECTEO 3NEMEHTOE MACCUBA:

OaHoMepHbI AMHAMAYECKMI MBCCCUE 1a uHTepeana [-15; 56
3105551728145 22

Pesynetarbl

C!MME OTPULAT ENbHEIX 3 NeMEHT OB -22

HoMED MUHUMANEHOrD 3 NEMEHT: |7—
Homep MaKCHMaAEHOrD 3 NeMeHTa: |3—

_H
MNpousBeneHIe 3 NeMeHToB MaccuBa A, lam— avano

PACNONDKEHHBIX MEXAY MAKCHMANEHBIM W
MUHUMANEHEIM 3 NEMEHTAMIA.

Maccue, oTcopTHPOBaHHLINA NO YSbIBaHWIO:

55282210751 -3-5-14

Jakpems I

Puc. 3.5: Jlaboparopnasi pabora 6: OmHoMepHbIE MACCUBBL: 3allOJHEHNE, TOUCK, copTupoBka. Obpasery

Ctpanunya 260 nz 290
dopMBbI

Haszag

BBO/Ia KOJIMYECTBA 3J1eMeHTOB MaccuBa N ucrosib3oBaTh KoMminonenT Spinkdit.
e Borauc/imrh cyMMy 5JIEMEHTOB MaccuBa A ¢ HEUETHBIMU HOMEDAMH. flo mece 2xpan
e Haittu cymmy s/1eMeHTOB MaccuBa A, PaCHoJIOKEHHDBIX TIOCJIe TIEPBOTO MOJIOKUTE b SapeiTs
HOT'O 9JIEMEHTA.

® yHOpH,ZLO‘II/ITI) QJIEMEHTBLI MaCCHUBa IIO Y6bIBaHHIO.




BapuanaT 5: 3anojsHuTh ciiydailHBIMU [EJIBIMU YUCJIaMEu U3 wHTepBaJa [-27; 11] u
BbIBeCTH B KOMIOHeHT Memo ojHoMepHbIil qunamudeckuii maccus A[1..N/. Tnsa BBoja
KOJIMYECTBa 3J1eMeHTOB MaccuBa N ucrosib3oBarh KommnonenT SpinEdit.

e BbIunc/imTh MaKCUMAJIBHBINA 9JIEMEHT MaccuBa A.

e Haiitu cymmy 3/1eMeHTOB MaccuBa A, pacIioIOKEHHBIX JI0 TIOCIEIHETO MOJTOKUTE b
HOT'O 3JIEMEHTA.

o YVIIOpsIJIOUNTH 9JIEMEHTBI MACCUBA 110 BO3PACTAHUIO.

BapuanT 6: 3anoHuTh CIy9IaiiHBIME BEIeCTBEHHBIMU YHCJIaMI U3 WHTepBasa [-34;
25| u BbiBecTH B KOoMmoHeHT Memo onHoMepHbIii guHamudeckuii maccus A[1..N/. Jlns
BBOJIa KOJIMYECTBa 3JieMeHTOB MaccuBa N ncmob3oBarh KomioneHT SpinEdit.

e BrluncianTh MUHIMAJIBHBII 3/1eMeHT MaccuBa A.

e HaiiTu cymMMy 3/1eMeHTOB MaccuBa A, PacHOIOKEHHBIX OCJIe MAKCHMAaJIBHOIO dJIe-
MEHTA.

e VIIOps/I0YNTH JIEMEHTHI MAaCCHBa 110 YOBIBAHUIO.

BapuanTt 7: BanosHuTh CiOydafiHBIMU [EJBIMA 9UCIaMHA U3 WHTepBasia [-41; 35| u
BBIBECTH B KOMIIOHeHT Memo oguoMepHsiii aunamudeckuit maccus Af1..NJ. lns BBona
KOJIMIECTBa 3J1eMeHTOB MaccuBa N ucrosb3oBarh KommornenT SpinEdit.

e HaiiTn HOMEp MaKCHMaJILHOTO 9JIEMEHTa MaccuBa A.

e BerumcanTh cyMMy 3JIEMEHTOB MacCHBa A, PaCHOTIOXKEHHBIX IIOC/Ie MHUHIMAJIBHOIO
3JIeMEeHTa.

e YIIOpA/I0UUTH 3JIEMEHThI MacCUBa 110 BO3PACTAHHIO.

BapuanT 8: BanosHuTh crydaifHBIME BEIECTBEHHBIMI YHCIaMU U3 uHTEpBaJa [-46;
24| u BeIBecTH B KOMIOHEHT Memo ojHoMepHbIi quHamudeckuil maccus A[1..NJ. st
BBOJIa KOJIMYECTBA JIEMEHTOB MaccuBa [N nCIoIb30BaTh KoMnoHeHT SpinKEdit.

e Haiitn HOMEp MUHUMAIBHOTO JIEMEHTa MacCuBa A.

e BEIMHCIUTE IPOU3BEJCHUE JICMEHTOB MaccuBa A, PACIIOIOKEHHBIX IIOCTIEe MaKCH-
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MaJIbHOI'O 110 MOJIYJIIO dJIEMEHTA.
® yHOpH,ZLO‘II/ITL 9JIEMEHTBI MaCCHUBa II0 Y6BIBaHHIO.

Bapuaur 9: 3anosHuTh cirydaiiHBIMU IIEIBIME YUCJIaMU U3 uHTepBasa [-39; 27| u
BBIBECTH B KOMIOHEHT Memo ojHoMepHbIi qunamudeckuii Mmaccus A[1..N/. us BBoga
KOJIMIECTBa 3J1eMeHTOB MaccuBa N ucrosb3oBarh KommonenT SpinEdit.

e Haiitn MakcuMaIbHBIN 10 MOJTY/TIO 9JIEMEHT MaccuBa A.

e Boraucntb cymMMy MOJIyJIei 3JIEMEHTOB MAacCHBa A, PACIONIOKEHHBIX TOCe MIHU-
MaJIBHOT'O ITO MOJIYJTIO dJIEMEHTA.

o YVIOpsIOUYNTDH 3JIEMEHTHI MAaCCUBA 110 BO3PACTAHUIO.

BapuanT 10: 3anoHuTh ciydaifHbIMU BEIIeCTBEHHBIMU YUCIAMU U3 UHTepBasa [-51;
71] u BbIBecTH B KOoMmmoHeHT Memo oxHoMepHbIi AuHamudeckuit Maccus Af1..NJ. ds
BBO/Ia KOJIMYECTBA 31eMeHTOB MaccuBa N ucrosib3oBaTh KoMminoneHT Spinkdit.

e Haiitu MuHMMAIBHBIN IO MOJTY/TIO 9JIEMEHT MaccuBa, A.

e Borauciuth cyMMy MOJTyJIei 9JIEMEHTOB MacCuBa A, PaCIOIOXKEHHBIX MOCJIE TIEPBOrO
9JIEMEHTa PABHOI'O HYJIIO.

e VIIOPSA/I0UNTH 3JIEMEHTBI MACCUBA M0 YOBIBAHUIO.
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3.7 JlabopaTopuas pabora 7: MHOroMmepHble MacCHUBBI

[Ipu pemrenun 3aja9u OpraHu30BaTh UHTEPMERC ¢ IMOMOIIBIO BH3YaJbHBIX CPEJICTB B
dopme. Ilpemxycmorpers KOppeKTHYIO0 00pabOTKY BBOIUMOIL IOJIb30BaTe eM HHMOPMAa-
mn (pazmepHocTh MaccrBa N ¢Tpok 1 M cTosibIioB 3aipocuTh y mosib3oBaress ). 1Ipey-
CMOTpPETb 3Ha4YCHHUA II0 YMOJIYMaHUIO JJid BXOJHBIX JaHHbBIX (KOJH/ILIGCTBO CTPOK N = 3 n
KOJITYeCTBO cToJibroB M = 3).

O tHOMEPHBIH 1 JIByMEPHBII MacCUBBI OTOOPayKaTh B CIIEIUATHLHOM KOMIIOHEHTE JIJIsd
rabanaHbIX JaHHbX StringGrid. Usyqurs ero coiicrsa StringGrid1.Cells|i,j], Options
(¢ mogcsoiicrBamu), StringGridl. RowCount, StringGrid1.ColCount. 3akoncnekTupo-
BaTh OIMCAHUE KOMIIOHEHTA M €r0 CBOWCTB B TETPAIH.

BapuanT 1: /lan npsvoyrosasasiii maccus A[1..N, 1..M]. [Toayunrs jmHeiiabi Mac-
cuB B, B KoTOpOM Oy/IyT XpaHUTHCSI HOMEpPa TE€X CTPOK MATPHUILI A, B KOTOPBIX €CTb
paBHbBIE 9JIEMEHTHI.

BapwuanT 2: Jlan npsmoyrosbbiit Mmaccus A[1..N, 1..M]. TTosyunrs maccus B, B Ko-
TOpOM OyJIyT XpaHUTHCs Mapbl HOMEPOB TeX CTPOK MaTpUIbl A, CyMMbI 3JIEMEHTOB B
KOTOPBIX PaBHBI.

Bapuant 3: [lan npsvoyrossasiit maccus A[1..N, 1..M]. [Toayunrs jmHeiiabi Mac-
cus B, B kotopom Bli] - MmakcumasbHbIil 9;1eMenT i-ro crosbia Maccusa A.

BapwuanT 4: /lan npsvoyroababiii maccus A[1..N, 1..M]. [Toayuurs juHeitabi Mac-
cu B, B koropom Bli| - MunuMabHbL 3/eMeHT i-ro crosbia MaccuBa A.

BapuanT 5: [lan upsamoyrosbubiii maccus A[1..M,1..N|. Tloayaurs suneiinbiii mac-
cuB B, B KoTOpoMm Oy/IyT XpaHUTHCA HOMEpa TeX CTPOK MaccuBa A, 3/71eMEeHTHI KOTOPBIX
PACIIOIOKEHBI B BO3PACTAIONIEM HOPSIIKE.
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Puc. 3.6: Jlaboparopnast pabora 7: Muoromepusie maccusbl. Obpa3zer; popMbl

BapwuanT 6: /Tan npsmvoyrosbabiii maccus A[1..M,1..N|. TTosyuurs unelinbiii Maccus
B, B koTopoMm Oy/yT XpaHUTBHCS HOMEpa TeX CTOJIOIOB MaccuBa A, 3/IEMEHTHI KOTOPBIX
PAacIIOIO?KEHBI B yOBIBAIOIIEM ITOPSIJIKE.

BapuanT 7: /lan npsmoyrosbabiii maccus A[1..M,1..N|. Toayuurs suneiinbii mac-
cuB B, B KoTOpoMm Oy/IyT XpaHUTHCsI HOMEpa TeX CTOJIOIOB MaccuBa A, cpeu 3JIEMEHTOB
KOTOPBIX €CTh 3JIEMEHTBI HoceoBaTesibhocTn PuboHaudn (J10 MsATOro wieHa mocje0Ba-
resprocTn Pubonauum: 1, 2, 3, 5, 8).
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BapwuanT 8: /lan npsvoyrosbabiii maccus A[1..M,1..N|. TTosyuurs juneiiHbIil Maccus
B, B KoTOpOM OYIyT XpaHUTHCSA HOMEPa T€X CTPOK MacCHBa A, CpeIu 3J/eMEHTOB KOTOPBIX
ecTb CTENeHNu JIBONKY (J10 maToii crenenu jpoiiku: 1, 2, 4, 8, 16, 32).

Bapuant 9: [lan npsvoyroasssiit maccus A[l..N, 1..M]. [Toayunrs jmHeiiabi Mac-
cuB B, B KoTOpOM Oy/IyT XpaHUTHCS HOMEpA TeX CTOJIOIOB MATPHUILI A, B KOTOPBIX €CTh
paBHbBIE IJIEMEHTHI.

BapuanTr 10: /lan npsamoyrosbubiii maccus A[1..N, 1..M|. Tloxyunrs maccus B, B
KOTOPOM OyJIyT XPaHUTLCS Iaphbl HOMEPOB TeX CTOJIONOB MATPHILI A, CyMMbI 3JIEMEHTOB
B KOTOPBIX PaBHEL
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3.8 JlaboparTopHas pabora 8: CTpokoBblie BeJINYINHBI

Permnre 3a/1a4u o BapuanTam, opranusyst uHTepdeiic ¢ moMoIbio BU3yaJbHbIX CPEJICTB
B hopme. ['pyribl cuMBOIIOB, pasiesiéHabie TpobeiaMu (OHUM MM HECKOJIbKUME) U HE
cozepzkaine mpobesioB BHyTpu cebst, HasbiBaoTcss CJIOBAMU. Me:xy cimoBaMu B TEK-
cTe MOXKeT OBITh JII000e KOJTMYecTBO Mpobesios. [Ipeycmorpers KOppeKTHYI0 00paboTKYy
mycToro Tekcta. [IpegycMoTpers KOppeKTHY0 06pabOTKy TEKCTa CO CJIOBAMM, COCTOSTII-
MU U3 OJJHOT'O CUMBOJIA.

BapuanT 1: CocraBbre ajaropuTM, BbISICHSIONINI, SIBISETCA JIU JAHHOE CJIOBO HAJIH-
JIPOMOM (TaK HA3bIBAIOTCS CJIOBA- «IIEPEBEPTHIIIN», TUTAIONIIECs OJIMHAKOBO CJIEBA HAIIPA~
BO 1 crpasa HajieBo, Hanpumep: [IOTOII, KA3AK).

BapuanT 2: B tekcre, cojep:KalieM HECKOJIBKO IPEII0KEeHI I, HaliTH BCe BXOXKICHUST
3aJIaHHOI'O CJIOBA U BBIBECTHU BCE BKJIIOUAIOIINE ero InpeoxKenus. [IpuHsaTh, 4To KaxKoe
IpeJIozKeHne 3aKaHINBAeTCA TOYKOM.

Bapuant 3: CocraBbre nporpaMmy mudpoBaHus TEKCTOBOro coobdmienus. MoxkHo
UCIIOJIBL30BaTh Takoil crocod mudposku. [udposanbmuk (oibp30BaTeb) 3a1a6T K0T
MIUMPOBKUA — IEJI0€ YUCJI0, KOTOPOE OIPEJIENIAeT BEJMYUHY CMeIleHus OyKB pPyCCKOI'o
ajdaBuTa, HalpuMep KJ09 =3, TOrJla B TeKCTe OyKBa «a» 3aMEHsIeTCS Ha «I'» U T.I.
Ncnonb3yroTed Bce OyKBBI PYCCKOTO ajipaBuTa.

BapwuanT 4: B 3ajanH0M TIpEIJIOXKEHUH yJIaJIUTE BCE CJIOBA Ha HEYETHBIX MECTaX, a
ocraimecs caosa nepesepuure. (Hamnpumep, u3 rekcra «A posa ynasa sa jany Asopay
JIOJIZKEH TIOJIyYUThCsT TEKCT «a30p aH apo3A» ).

Bapuant 5: Jlana cTpokoBasi BeJIU4InHa, S, O KOTOPOil U3BECTHO, UTO CPEIH €€ CUMBO-
JIOB UMeeTcs X0Ts Obl ot cuMBoJI X. Haiitu HoMep mo3uriun B S, B KOTOPOIl PACIIOIOXKEH
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Hpe,ZLHOCJIe,ZLHI/Iﬁ 3 Ha3BaHHBIX CHMMBOJIOB.

BapuanT 6: /lana crpokoBas esmaunsa S. [logcuanrars HanbosibIiee KOJIUIECTBO O
P, WAYIUX CHMBOJIOB, 3HaAYEeHNE KOTOPBIX COBIA/IaeT CO 3HAYEHWEM CHUMBOJA, XPaHs-
memcst B iepeMentoil X (X— 3ajaérest osib3oBaTesiem).

Bapuant 7: Jlana crpokoBas BeqmmamHa S. Haiitn Bropoe 1mo caéry cj10BO, Ha9nHAIO-
Iieecst ¢ 3aJIAaHHOTO B TepeMeHHol X cuMBoJIa (X— 3a/1aéTcs ToJIb30BaTeIeM ).

BapwmanT 8: /Ij19 KaxKJ10r0 cj10Ba 3aJJaHHOIO TPEJIJIOXKEHNA YKa3aTh JIOJII0 COIVIACHBIX
(oTHOIIIEHNE KOJIMYIeCTBa, COMJIACHBIX K OOIIEMY KOJIMYeCTBY CUMBOJIOB B cjioBe). Otmpee-
JINTH CJIOBO, B KOTOPOM JIOJII COTJIACHBIX MAKCUMAJIbHA.

BapuanT 9: /lansr 2 Tekcra. Haiitu omHO 13 001X €JI0B, BCTPEYAIONINXCS B TEKCTaX.

Bapuaut 10: /lana crpoxkoBas BeqmuuHa S. Haiitu cpenm Bcex CJIOB-auHIPOMOB
CJIOBO ¢ HAMOOJIbINEl JIJIMHOA.

BapuanT 11: /lana cTpokoBas BeimauHa S. BbIsiCHUTE, BEPHO JIK, 9TO KazKJ10€ CJIOBO,
He FBJIAIONIEeCS TAJHHIPOMOM, UMEET YETHYIO JITUHY.

BapuanT 12: 3agaHo mpeio:KeHne, COCTOSINee U3 CJIOB, Pa3deEHHbIX OJHUM HJIN
HeCKOJIbKUMU Tipobeamu. Haiitu camoe JUIMHHOE CJI0BO B IIPEJIJIOZKEHHN.

BapuanT 13: 3agaHo mnpeio:KeHne, COCTOSINEe U3 CJIOB, Pa3deJEHHbIX OJHUM HJIN
HECKOJILKUMU IpobesiaMu. BrhiBecTn Ha SKpaH BCe CJI0Ba, IPU 9TOM ITOMEHAB MECTaMU
IepBYI0 OYKBY CJIOBA U MOCJIETHION.

Bapuant 14: 3amgaHo npeao:KeHne, COCTOsINee U3 CJIOB, pa3deaCHHBIX OJHUM HJIN
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HECKOJIbKUMHU TTpo0esiaMu. BeisgcHNTh, Kakasg OyKBa BCTPEYAETCs B IPEJJIOXKEHUN Hallle
BCEro.
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3.9 Jlaboparopuas pabora 9: MHo>xkecTBa

[Ipemycmorpers opMUpOBaAHUE UCXOMHBIX MHOKECTB € KJIABUATYPHI (/T TEKCTOBBIX
MHOZKECTB) HJIM IIPOIPAMMHO CJIyIaiiHbIM 00pa30M (JIJI 9UCIOBBIX MHOYKECTB).

BapwuanT 1: Hamucars nporpaMmy, BbISICHAIONIYIO, MOXKHO JIU U3 OyKB CJ0Ba X CO-
CTABUTDH CJIOBO Y.

Bapuant 2: /Tan tekcr. OnpeenTh KakKux OYKB OOJIBIIE - TJIACHBIX WJIH COTJIACHBIX.

BapuanT 3: Jlan TekcT U3 CTPOYHBIX JIATUHCKUX OYKB, 38 KOTOPBIM CJIEYyeT TOUKA.
Hamnegarars: Bce OyKBbI, BXOJISINNE B TEKCT HE MEHee JBYX pa3; Bce OyKBbI, BXOJISIINE B
TEKCT 110 OJIHOMY pagzy.

Bapwmant 4: /lana Herycras 10C/Ie/I0BaTEIbHOCTD CJIOB M3 CTPOYHBIX PYCCKUX OYKB;
MEeXKJIy COCETHUMU CJIOBAMU - 3amdTas, 3a IOCJEIHUM CJIOBOM - To4ukKa. Hamedarath B
apaBUTHOM TIOpsiJIKE: BCe TVIaCHbIe OYKBBI, KOTOPbIE BXOJAT B KaKJI0€ CJIOBO; BCE CO-
IJIaCHBbIE OYKBBI, KOTOPbIE HE BXOIST HUA B OJHO CJIOBO.

BapwmanT 5: /[ana Hemycras 10ocC/Ie/I0BaTeIbHOCTD CJIOB M3 CTPOYHBIX PYCCKUX OYKB;
MeKJIy COCEJJHMMU CJIOBAMU - 3alldTasl, 3a IOCIeIHUM CJIOBOM - TOYKa. Hamedarars B
aJI(paBUTHOM ITOPSJIKE: BCE 3BOHKNE COIJIACHBbIE OYKBBI, KOTOPBIE BXOIAT XOTsI ObI B OJTHO
CJIOBO; BCe IVIyXHe COIJIacHble OYKBBI, KOTOPbIE HE BXOJAT XOTsi ObI B OJIHO CJIOBO.

BapuanT 6: Jlan maccuB A pasmepom N x N 3amo/iHeHHBII 9/71eMeHTAMHA 11€/T0TO TUTIA
n3 auamnasona ot -127 mo 127. He mcnonb3ys BCmoMoraTeIbHBIX MaCCHBOB U HE M3MEHSId
HOPsiJIKa CJIEJOBAHUS JIEMEHTOB B MacCUBe A ollpeieinTe KOJMIEeCTBO PA3IMIHBIX dJIe-
MEHTOB B KasKJOH CTPOKE MaCCHBA.

Bapuautr 7: Jlan maccuB A paszmepom N x N, 3am0/IHEHHBIH SJI€MEHTAME IEJIOTO
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Tuma n3 auarasona or 0 jgo 255. He ucrionb3ysa BeroMoraTe/IbHBIX MACCHBOB W HE U3Me-
Hsisl TIOPSIJKA, CJIeIOBAHMS 3JIEMEHTOB B MaccuBe A yCTAHOBHUTE, MOXKHO JIM I'PAHUIHBIMU
3JIeMEHTaMHU MACCHUBa 3aII0JTHUTH BHYTPEHHIOIO €TI0 YaCTh: I'PAHUYHBIE 3JIEMEHTHI TIPU 3a-
ITOJTHEHUU MOT'YT MCIOJIb30BaThCsl HEOTHOKPATHO.

Bapmuant 8: lan maccus A pasmepoMm N x N, 3aI10/ITHEHHBIN 3/IEMEHTAMU I[EJIOTO THIIA,
n3 juarnasona ot -127 go 127. He ncnosb3yd BCoMoraTe/IbHbIX MACCHBOB W HE M3MEHSA
[OPSIJIKa CJIEJIOBAHNS 3JIEMEHTOB B MacCuBe A BBIBECTH B IOPsiJIKe YOLIBAHMSA BCE Pa3/INd-
HBIE 9JIEMEHTHI MaCCHUBAa, BCTPEUAIONINECT B IVIABHON U MMOOOYHOMN JUArOHAISX MACCUBA.

Bapuant 9: Jlan maccuB A pasmepom N x N, 3am0/IHEHHBIN SJI€EMEHTAME IEJIOTO
TUNA U3 JuanaszoHa ot -127 go 127. He ucnonb3ysd BcroMorarebHBIX MACCUBOB U He
U3MEHss HOPsIKA CJIeJ0BAaHKUS 3JIEMEHTOB B MaccuBe A BBIBEIUTE Ha SKPaH MHOXKECTBO
TeX 3JIEMEHTOB, KOTOPBIE BCTPEYAIOTCA B KAXKJIOM CTOJIOIE MACCUBA, & TaKyKe MHOYKECTBO
9JIEMEHTOB, KOTOPbIE BCTPEYAIOTCS TOJIBKO B OJHOM M3 CTOJIOIOB MACCHBA.

BapmuanT 10: Jlan maccus A pasmepom N x N, 3ao/IHEHHBIA 971eMeHTaMI IEJI0T0 TH-
ta 13 Juana3ona ot -127 o 127. He ucnoib3yst BcrmoMoraTesbHbIX MACCHBOB U HE U3MEHs
HOPsIIKA CJIEJOBAHMS 3JIEMEHTOB B MacCUBe A omIpeesnTe, rie Pas/IMIHbIX 3JIEMEHTOB B
MaccuBe OOJIbIIe: 110/ IIABHOM JMaroHaIbi0 MAacCHBa, WA »Ke HaJl Heil, U BLIBeJIUTE Ha
SKPaH pas3/InYHbIe 3JIEMEHTHI HaWIeHHONH YacTH MACCUBa B IOPsJIKE UX BO3PACTAHUSI.

Bapuant 11: Jlan maccuB A pasmepom N x N, 3amoJ/iHeHHBIN 3/IeMeHTaMU IEJI0OT0O
TUIA U3 JuanaszoHa ot -127 g0 127. He ucnosb3ysa BeroMoraTebHbIX MacCHBOB U HE M3-
MeHssI IOPsAJIKa CJIeJIOBaHUs 3JIEMEHTOB B MacCuBe A olpejenre, MOXKHO JIH U3 JIEMEH-
TOB MaJIbIX JIMaroHaJeil, JieXKalux HUzKe IVJIaBHOHN JuaroHasid, cchopMUpoBaTh IJIABHYIO
Juaronasb. Ul eciim j1a, TO BBIBEJIUTE Ha dKPaH 3JEMEHTbI, KOTOPbIEe HE BCTPEYAIOTCH B
IJIABHOM AMATrOHAJIN.
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BapwmanT 12: Jlana #emycras 10oCJa€0BATEIbHOCTD CJIOB U3 CTPOYHBIX PYCCKUX OYKB;
MEeXKJIy COCETHUMU CJIOBAMU - 3amdTas, 3a IOCJEIHNM CJIOBOM - To4ukKa. Hamedarath B
aJIpaBUTHOM MTOPSIIKE: BCE COTVIACHBIE OYKBBI, KOTOPbIE BXOASAT TOJIHKO B OJHO CJIOBO; BCE
IJIyX#e CcoryiacHble OYKBBI, KOTOPBIE HE BXOJAT TOJBKO B OJIHO CJIOBO.

BapmanT 13: /lana nemycrad ocjae0BaTEIbHOCTD CJIOB U3 CTPOYHBIX PYCCKUX OYKB;
MEZKJTy COCEJTHUMU CJIOBAMU - 3aldTast, 3a MOCJIeIHIM CJIOBOM - ToUKa. Haredarars B aJi-
¢daBUTHOM TOPSIKE: BCE 3BOHKHUE COIVIACHBIE OYKBBI, KOTOPBIE BXOJIAT 0oJiee YeM B OJIHO
CJIOBO; BCe I'JIaCHBbIE OYKBBI, KOTOPBIE He BXOJAT O0Jiee 4eM B OJTHO CJIOBO.

BapwmanT 14: Jlana Hemycras OCJI€0BATEIBHOCTD CJIOB U3 CTPOYHBIX PYCCKUX OYKB;
MeZKJIy COCETHUMU CJIOBAMM - 3allsiTasi, 3a IMOCAeIHIM CJIOBOM - TouKa. HamedaraTts B aJi-
¢aBUTHOM ITOPSIIKE: BCE 3BOHKUE COTJIACHBIE OYKBBI, KOTOPhIE BXOISAT B KaKJI0€ HEUETHOE
CJIOBO U HE BXOJSIT HHU B OHO YETHOE CJIOBO.

BapuanT 15: /lana Herrycrasi 1mMocjie/ioBaTeIbHOCTD CJIOB U3 CTPOYHBIX PYCCKUX OYKB;
MEZKJTy COCEJTHUMU CJIOBAMU - 3aldTasd, 3a MOCJeIHIM CJIOBOM - TouKa. Haredarars B aJi-
daBUTHOM TIOpsJIKE: BCE TUIyXUE COIVIACHBIE OYKBBI, KOTOPbLIE BXOJAT B KaXKJ0€ HEUETHOE
CJIOBO U HE BXOJIAT XOTS ObI B OJTHO YETHOE CJIOBO.

BapuanT 16: [Tojcunrars KOMMIECTBO PA3INIHbIX (3HAYANNX) UMD B JECATHIHOI
3aIiCcu HATYpaJbHOro umcia M u HamedaTaTh B BO3pPACTAIONEM MOPSIKe Bee MudpPhI, He
BXOJIAINNE B JIECATHIHYIO 3allUCh HATYPaAJIbHOrO ducja M.

Bapwuant 17: /lana crpoka. CoxpaHuTb B Heil TOJIBKO IepPBble BXOXKJIEHUsI CUMBOJIOB,
yJaJIUB BCE OCTAJIbHBIE.

Bapuant 18: /lan maccuB A pasmepom N x N, 3am0/IHEHHBIH SJI€MEHTAME IEJI0I0
TuIa u3 jauamnaszoHa oT -127 mo 127. He umcronb3ysa BcromoraTeIbHBIX MaCCUBOB W HE
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MU3MeHsIsI TOPSAJIKa CJIeJ0BaHUs 9JIEMEHTOB B MacCuBe A OIpeie/InTe, eCTh JIU XOTsI Obl OJIMH
CTOJIOET], COMIEPKAINMI 9JIEMEHTHI, BXOJIAIINE B KaKOW-1100 13 octapmmxcsd N-1 cTos101oB
U €CJIN €CTh, TO BBIBEJUTE Ha KPaH BCE TaKUe CTOJIOIbI.
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3.10 JIaboparopHas pabora 10: TekcToBbie paiiibl

BapuanT 1: Jlan TekcTOBBII dailyi cTPOKOBBIX BesnyunH. [logcunTaTh KOJIMYIeCcTBO
cJI0B JlaHHOTrO (hailjia, y KOTOPBIX [IE€PBbIE U TOCIETHUE CUMBOJIBI OJINHAKOBBI MEXKY CO-
6oii.

BapwmanT 2: /lan TekcTOBBIN (ail/l CTPOKOBBIX BeimdunH. HaiiTn Kakoe-HHOYIb CJIOBO
JIAHHOT'O TEKCTa, KOTOPOe HAUMHAETCs ¢ OYKBBI, 3HAUEHNE KOTOPOIl XpaHUTCA B X.

BapuanT 3: /lan TekcroBblii (aili CTPOKOBBIX BeJIUYUH. BBIJIEUTH B IepeMeHHyIo t
BCE CUMBOJIBI 1IOCJIE/IHEIl CTPOKM TeKCTa, UIAYyIue B Heil 1ocse epBOoro BXOXKIEHUS CHAM-
BOJIa, 3HAYEHNE KOTOPOT'O XPAHUTCH B IiepeMeHHoi X.

BapwuanT 4: /lan TekcToBbIi (aiiyi cTpOKOBBIX BenduH. [IpeobpazoBaTh JaHHBIN
TEKCT, 3aMeHsIsSI BCIKOe BXOXKIeHIe HEKOTOPOT'O CJIOBA, XPAHSIIErocs B IIepeMeHHOo# X, Ha
CJIOBO, XpaHsIieecs: B iepeMenHoi Y. Pe3ysibrar 3anucaTb B HOBBIH (haii.

BapuanT 5: /lan TexcroBblil daiti cTpokoBbix BeiumuuH. [loncunrars nanbosbiiee
KOJIMYECTBO MJIYIINUX IMOAPS B JIJAHHOM TEKCT€ CUMBOJIOB, 3HAYEHNE KOTOPOI'O XPAHUTCH
B IlepeMeHHoit X.

BapwuanT 6: Jlan TekcToBbIil (haiiyi CTPOKOBBIX BEJIMYUH. BBISICHUTBH, BEPHO JIM, YTO
CpeJii CUMBOJIOB JIAHHOI'O TEKCTa €CTh N MOJIPS/] UIYIIUX CHMBOJIOB, 3HAYEHHE KOTOPOTO
XpaHUTCS B IlepeMeHHoi X.

BapwuanT 7: Jlan TekcToBBIil (aiisi CTPOKOBBIX BEJMIUH. BBIsICHUTBH, BEPHO JIM, UTO
CpeJI¥ CJIOB JIJAHHOTO TEKCTa €CTh N CJIOB, B COCTAB KOTOPBIX BXOJMUT CHUMBOJI, 3HaYEHUE
KOTOPOI'O XpaHUTCS B IepeMeHHOI X.
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BapuanT 8: Jlan TekcroBblii daill cTpOKOBBIX BejumdnH. [IpeobpasoBarTh 1aHHBII
TEKCT CJIeAyomuM o0pa3oM. M3MeHnTh KaxKIylo ero CTPOKY, 3alliCaB B Hee BCE CJIOBA
B "mepeBepuyToMm Buje" (3am0M-Hamepes). [lpu 9ToM mopsiIok CI0B B CTpOKe-pe3yJibraTe
JIOJIZKEH COBIIAJIATDH C IOPSIIKOM CJIOB B MCXOIHO# cTpoke. Pe3yiabrar 3ammcaTb B HOBBIM
daii.

BapwmanT 9: /lan TekcToBbIil (aiiyi cTpOKOBBIX BenduH. [IpeobpazoBaTh JaHHBIN
TEKCT CJeayomuM o0pa3oM. M3MeHnTh KaxKIyto ero CTPOKY, 3alliCaB B Hee BCE CJIOBA
B "meperepryToM Bue" (3a10M-Hanepes). [Ipu 3ToM MOPSIIOK CJIOB B CTPOKe-pe3ysibraTe
TOXKe JIOJIZKEH ObITh OOpaTHBIM IO OTHOIIIEHUIO K MCXOJIHOM CTpOKe. Pe3ynbrar 3ammcaThb
B HOBBII (haii.

BapuanT 10: /lan TekcToBblil dails cTpoKoBbIX BesnuuH. [IpeobpazoBarTh JaHHbBIM
TEKCT CJIEJYIONMM 00pa30M. 3almcaTb B HEr0 BCE CJI0BA MCXOJHOIO TEKCTa, OCTABJISA
MEZK/Iy CJIOBAMU TOJIBKO 10 OJHOMY 1Ipobesty. Pesysibrar 3ammicarsh B HOBBIi (haiir.

BapwmanT 11: /lan TekcToBbIil haita cTpOKOBBIX BeauanH. J[J1s KazK10T0 U3 CJIOB T0-
cjesineil CTPOKM TeKCTa yKa3aTb, CKOJIBKO pa3 OHO BCTpedaeTcs B 3TOM Tekcre. OrBer
3aIUCaTh B HOBBIN (haii.

BapwuanT 12: /[an TeKcTOBBIN (ail/l CTPOKOBBIX BeJMduH. 3BeCTHO, YTO Ccpe/in CJI0B
JIAHHOT'O TEKCTa MMEETCsl XOTd Obl OJHO CJIOBO, 3HAYEHUE KOTOPOI'0 XPAHWUT IepeMeHHasd
X. HaliTt HOMep CTPOKH B TEKCTE, B KOTOPOIi ¢JIOBO X BCTpedaeTCs IIPeIIIOC/IeIHII pas.

BapuanTt 13: /lan TekcroBbiii daii cTpokoBbix BesmmanH. Haiitu BTOpOe 1o cuery
CJIOBO, HAYMHAIOIIEECs C 3aJ[aHHOTO B repeMenHoit X cumBosia. OTBer 3amucaTb B HOBBIH
daitn 3araBabIMu OyKBaMU.

BapwmanT 14: /lan TekcTOBBIH (haiiyi cTpOKOBBIX Bemuud. Haifitu BTOpoe mo jumne
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cJI0BO, BXojgdiee B TekeT. OTBeT 3ammcarh B HOBBIN (aill 3araBHbIMI OyKBaMU.

BapuanT 15: /Tan TekcToBbiil daitsl cTpoKoBbIX Besimann. Haiitu nanbosibiryio -
HY CJIOB, ABJIAIONIUAXCS MAJUHIPOMAMU.

BapwmanT 16: /lan TekcToBbBIH (haiiyi cTpOKOBBIX Ben4nH. [IpeobpazoBaTh MCXOTHBIN
TEKCTOBBIN (baily1, yIaauB Bce c/ioBa, BCTpedaloluecs 6ojee 2 pas.

BapuanT 17: lan TekcToBblil daill cTpOKOBBIX BesndnH. [IpeodpazoBaTh MCXOMHBII
TEKCTOBBII (haiiyI, OTCOPTUPOBAB CTPOKH B ajI(haBUTHOM IOPSIIKE HEPBLIX OYKB.

BapuanT 18: /[an TekcToBbIil (haiiyi cTpoKOBBIX BejnyuuH. [IpeobpazoBarsh MCXOHbIM
TEKCTOBBIH (hailjl, OTCOPTUPOBAB CTPOKHU 110 BO3PACTAHUIO JINHBI. CTPOKM PaBHOI JITHHBI
OTCOPTUPOBATH B aI(PaBUTHOM TOPSIJIKE TIEPBLIX OYKB.

BapwmanT 19: /lan TekcToBbI# (ait cTpOKOBBIX Ben4nd. [IpeobpazoBaTh MCXOTHBII
TEKCTOBBIH hail, TOMEHAB MeCTaMU 1 U j-I0 CTPOKHU.

BapuanT 20: /lan TekcToBbIil daiisl cTPOKOBBIX BesnyunH. [IpeobpazoBarsh MCXOMHbBIIM
TEKCTOBBIN haits, nepemectus nepsble K cTpok B Komerr daiia.
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3.11 JIaboparopHas pabora 11: TunusupoBaHHbIe (haiijbl

[Tporpamma cozmaercst B hopme (cm. obpazerr dopmbr). [Ipemyemorpers coxpanenue
BBO/INMBIX JIAHHBIX B (hailjic 1 BO3MOXKHOCTh UYTEHUS U3 paHee COXpaHeHHOro daiiia, nc-
nob3yd KoMroneHTwl SaveDialog u OpenDialog. Pe3ynbraTsl BBIBOIUTH B OKHO TTPO-
CMOTpA ¥ B HOBBII TUIIU3UPOBAHHBIN (haii.

BapuanT 1: Crncok ToBapoB, HMEIONUXCA Ha CKJIJIe, BKIIOYAET B ceOs HANMEHOBA~
HIEe TOBapa, KOJMYECTBO €IMHUIL TOBapa, IeHy eIMHUIIBI U JIaTy MOCTYILIEHNs ToBapa Ha
cks1a/l. BeiBecTu B aichaBUTHOM IMOPsiJIKE CIIMCOK TOBAPOB, XPAHSIIUXCS OOJIbIIE MeCSIIa,
cTonMoCcTh KOTOpbix 1pesbitraer 1 000 000 py6.

BapuanT 2: Jly1g nmoaydeHust Mecta B OOIMIEKUTHH (POPMUPYETCs CIIUCOK CTYIEHTOB,
koropbiit Bkaodaer @.U.O. crygenta, rpymiy, cpegnuit 6asu1, J0XO0J HA UJIE€HA CEMbH.
OO6I1meKuTre B MEPBYIO OYEpEib MPEIOCTABIISIETCS TeM, Yy KOro JIOXOJ, Ha YJIeHa CEeMbH
MEHBIIE JBYX MUHUMAJbHBIX 3apPILIAT, 3aT€M OCTAJbHBIM B IOPSAJIKE YMEHBITEHUA CPEJI-
Hero Oajuta. BeIBecTr CIMCOK OYepeIHOCTH IPEIOCTaBIeHNsT MECT B OOIIEKUTHL.

BapuanT 3: B cipaBouHOil aBTOBOK3aJ/a XPAHUTCS PACIIUCAHNE JBUKEHUS aBTOOY-
coB. [lj1s1 KaxKJ10r0 peiica yKasaHbl €r0 HOMEp, TUIl aBTOOyCa, IyHKT HA3HAYEHUsI, BPEMs
oTIpaBjeHus u npudbITUs. BeiBecTn nHMOpPMAIINIO O peiicax, KOTOPIMU MOYKHO BOCIIOJIb-
30BaTLCA JIJIsl TPUOBITASA B IIYHKT HAa3HAYEHUS PAHbBIIE 38JJAHHONO BPEMEHH.

Bapuaunt 4: Nnadopmanus o corpyaankax dupmbl Braodaer: O.U.O., TabenbHbIi
HOMeD, KOJIMIECTBO IIPOPabOTAHHBIX YaCOB 3a MeCHIl, [I09acoBbIil Tapud. Pabodee Bpems
cBbIe 144 9acoB CAMTAETCHA CBEPXYPOUYHBIM U OILIAYUBAETCS B JIBOMHOM pasmepe. Boise-
CTH pa3Mep 3apabOoTHON IIAThI KayK/I0I0 COTPYTHUKA (DUPMBI 38 BBIUETOM ITOJ0XOIHOTO
HaJI0ra, KOTOpLIH coctasiageT 12 % or cymMbl 3apaboTka.

BapwmanT 5: /[yig Kuur, Xpandammxcsd B OMOIMOTEKe, 3a/Ial0TCA: PETUCTPAIMOHHBIN
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HOMED KHUTH, aBTOP, HAa3BaHUE, I'0J U3JIaHNA, U3/IaTEeJILCTBO, KOJUIECTBO CTPAHUI]. BbI-
BECTU CIIMCOK KHUT ¢ (PaMUJIUSIMH aBTOPOB B a/i(paBUTHOM IOPSJIKE, U3JAHHBIX IIOCIIE
38/IAHHOTO T'OJIa.

BapwuanT 6: Pasjuumnbie 11exu 3aBojia BBIITYCKAIOT MPOJYKIIMIO HECKOJIbKUX HAUME-
noBanuii. CBeieHns O BBIIYIIIEHHON MTPOYKIINU BKIIOYAIOT: HANMEHOBAHUE, KOJTMIECTBO,
HOMeD Tiexa. /15 3a/1aHHoro0 TIeXa HeOOXOMMO BBIBECTH KOJIMYECTBO BBIMTYIIEHHBIX U3/le-
JINi TI0 KayKJIOMY HAMMEHOBAHUIO B IOPSIIKe YOBIBAHUS KOJUIECTBA.

Bapuaut 7: Undopmarus o corpyauunkax upegnpusatus cojepxut: O.1.0., Homep
OTJIENIA, JIOJIZKHOCTD, JaTy HadaJia paboThl. BeIBECTH CIIMCKU COTPYJIHUKOB IO OTJIe/IaM B
MOPsIIKE YOBIBAHUS CTAXKA.

BapuanT 8: BemoMmocTh abuTypueHTOB, CIABIIUX BCTYIUTE/IbHBIE 9K3aMEHbI B YHH-
Bepcuret, cogepxkutr: O.1.0., anpec, onenku. OupeaeanTb KOJITIECTBO aOUTYPUEHTOB,
MIPOXKUBAIONINX B I. bpecTe u ¢IaBmmx 9K3aMeHbI CO CPEIHUM OasiioM He HuwxKe 4.5, BbI-
BeCTH UX (paMunu B ajiPaBUTHOM MOPSIKE.

BapuanT 9: B crpaBodHOil aspornopra XpaHUTCS paciCaHue BbLIETa CAMOJIETOB Ha
caejytonue cyTku. [y KaxKaoro pelica ykasaHbl: HOMep pelica, TUII caMoJjieTa, ITYHKT
Ha3Ha4YeHUs, BpeMs BbLIeTa. BbIBECTH BCe HOMepa PeiicOB, THUIILI CAMOJIETOB U BPEMeEHA
BBLIIETA JIJIs 38JJaHHOTO IIYHKTa Ha3HAUYeHHUs B MOPSAJIKE BO3pacTaHUs BPEMEHU BbLIETa.

BapwuanT 10: V ajMuHHCTpaTOpa KEJIE3HOJOPOKHBIX KAacC XpaHUTCSd WHMOpMaIus
0 CBODOJIHBIX MeCTaxX B 10€3/1aX JIAJbHEr0 CJIeJI0OBaHUS Ha OJIMKAUIIYIO HEJE/I0 B Clie-
JIYIOIIEM BHJIE: JaTa Bble3ja ,IIYHKT Ha3HAUEHUs, BpeMs OTIIPABJIEHUs, YUCJIO CBOOOJI-
HBIX MecT. OprKoMUTeT MeK/IyHApPOIHON KoH(pepeHInn obpaliaercs K aJMAHICTPATOPY
¢ mpocb00oii 3ape3epBUpPOBATH T MeCT 10 ropojia N Ha k-it 1eHb HeJie/ 1 ¢ BpeMeHeM OTIIPaB-
JICHUS T10€3/1a He I103/IHee 1 9acoB Bevepa. BhiBecTn BpeMs OTIIPABJICHUS WA COOOIEHUE
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0 HEBO3MOKHOCTH BBIIOJIHUTEL 3aKa3 B IMOJHOM OObEME.

BapwmanT 11: BejjomocTh aOUTYpPUEHTOB, CAABITUX BCTYINUTEIbHBIE S9K3aMEHBI B YHHU-
Bepcutet, cosiepxkut: @.NM.0O. aburypuenta, orerku. Onpeie/inTsh cpeiHIit 6AJIT 110 YHU-
BEPCUTETY W BBIBECTH CIIUCOK a0UTYPHEHTOB, CPEJIHUI OAJLI KOTOPBIX BBIIIE CPEIHETO
banna mo yauBepcuTeTy. [lepBeIMU B cIMCKe JTOXKHBI HITU CTY/IEHTHI, CIABIINE BCE K-
3aMeHBbI Ha 9.

BapmuanT 12: B pajimoarebe XpanaTcs KBUTAHIIUT O CAAHHONW B PEMOHT PaJIHMOATIIA-
parype. Kaxnas KBUTaHIINSA COMEPKUT CJIEIYIONLYI0 HH(POPMAINIO: HAUMEHOBAHME T'PYII-
bl W371enil (TeIeBU30p, PAIUOIPUEMHIK U T.II.), MapKa M3JeJusl, JaTa IPUEMKH B pe-
MOHT, COCTOsIHIE MOTOBHOCTH 3aKa3a (BBIIOJIHEH, He BBINOJIHEH). BriBectn nadopmanmro
O COCTOAHMU 3aKa30B Ha TEKYIIUE CYTKHU I10 IPYIIIaM U3JICIAN.

BapuanT 13: Pazpaborars nporpamMmmy (popMupoBaHust BEIOMOCTH 00 yCIIEBAEMOCTH
crynenToB. Karkas 3amnuch 9Toil BeJIOMOCTH JIOJIZKHA cojiepKaTh: HoMep rpyiisr, O.11.0.
CTY/EHTa, ONEHKU 3a TOCJIEIHIOI0 CECCHIO. BBIBECTH CIIMCKHU CTYJ/IEHTOB IO rpyimaM. B
kaxx10it rpymme @.1M.0O. crymeHToB JT0/KHBI OBITh PACIIOIOKEHBI B TOPSIIKE YObIBAHMS
cpeiHero daJiia.

BapuanT 14: B ucnoskome hopMUPYETCsT CIUCOK yUIETA HYZKIAIONIUXCS B YIIyHIlle-
HUW YKUJIAMIHBIX YCJI0BUN. KaxKias 3almch 9TOro CIucka CoIepKUT: MOPSIKOBBIN HOMEp,
®.1.0., BeinunHy KUIILIONAIN Ha OJIHOIO UJIEHa CeMbH U JIATy IMOCTAHOBKHU Ha yUET.
[To 3a/1aHHOMY KOJIMYECTBY KBapTHD, BbIJIE/IAEMbBIX 110 JJAHHOMY CIUCKY B T€YEHHE I'0jia,
BBIBECTU BECH CIIMNCOK C YKA3aHUEM OKHUJIAEMOI'0 T'o/la MOJIyYeHNs] KBAPTUPHI.

Bapuant 15: ndopmarius 06 yIacTHUKAX CHOPTUBHBIX COPEBHOBAHUI COJIEPIKUT:
HaMMeHOBaHue crpanbl, HazBanue komanpl, ®.1.0. urpoka, urpoBoii HOMep, BO3PACT,
pocT, Bec. BriBecTn mndopmanuio o caMoilt MOJIOJION, POC/IOil U JIETKOM KOMAaHJIE.
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BapuanTt 16: Ha mexayropognoit ATC undopmalius o pasroBopax COJEPKHUT J1a-
Ty pas3roBopa, KOJI U Ha3BaHHE I'OpPOJIa, BPeMs pasroBopa, Tapud, Homep TejlepoHA B
9TOM ropojie u HoMep Tesedona abonenTa. BoiBecTn 1o KazkoMy ropojy obriee BpeMs
pPa3roBOPOB C HUM U CYyMMY.

Coanepxanue

lMpakTukym
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o

1. Crpykrypa MmHOroOKOHHOTO pemakTopa Borland Delphi 7.

I1pnnoxxkenns

Borpochl K 3K3aMeHy

2. Crpykrypa mpoekta Delphi (dopmbl, Mogynn u ap.).

3. [lepemennbie: ompe/iesieHre, Ha3HadYeHHe W TUIBL. llpemonpenenennsie (cTaHmapT-
Hble) THIIBL. Pasmes onncanus nepeMeHHbIX. OOIACTh JeHCTBUS TIEPEMEHHBIX.

4. ApI/I(bMeTI/I‘{eCKI/Ie orepanu Ha/l IeJIbIMU U BCINECTBEHHBIMU JTaHHBIMHA. HpI/IOpI/ITe—
ThI OHepaHI/IfI. Nsmenenne IIpuopuTreTa. L[eJ'IO‘II/ICJ'[eHHbIe orepaluu. TI/IH—,ZLI/IH,HGBOH.

5. Jlormaeckue oneparuu "u "wim "we". Tabauibl mCTUHHOCTH JJTIst 9TUX ornteparmii. c- CuppERTng A5 08 22

IIOJIb30BaHUE JaHHBIX JIOTMYECKUX onepaunﬁ B YCJIOBHBIX BbIDazKCHUAX.
Haszag

6. Maremaruueckue pynknun. OyHKIMN mpeodpa3soBaHns THIIOB.

Ha Becb skpaH

7. Oneparop npucBanBanus. Hazuadenne, cuaTakcuC 1 MOPsII0K UCTOIb30BaHus. COB-
MECTHUMOCTH THUIIOB JIAHHBIX B JIEBOU U IIpaBoOil 4acTdX ollepaTopa IIPUCBauBaHUIL. Sakpeire

8. YcsosHbiit onieparop B g3bike Delphi. Hazunauenune, cunrakcuc u cemantuka. [Ipun-
[UIIIAIbHBIE OTJINYHsI OT OlEePaTopa BhIOOpa (BapuaHTa).




10.

11.

12.

13.
14.
15.

16.

17.
18.
19.

20.
21.

2%

. Oneparop BbiGopa (BapuanTta). Hasnauenue, cuHTakcuc u cemantuka. [IpuHimmm-

aJIbHbIC OTJIMYHA OT YCJIOBHOI'O Oll€epaTopa.

Hursmmaeckuit mponiecc. Ompeesienne, HazHadenue. OnepaTop MUKJIA ¢ 3apaHee U3-
BECTHBIM KOJIMYECTBOM MTOBTOPEHUI (CHHTAKCUC U CEMAHTHUKA). A-TIUKJIBI.

Mukmmgeckuii nponecc. Oupenenenne, naznadenue. OnepaTop IMUKIIa ¢ IPeJLyC/I0BH-
eM (cuHTakcuc u cemantuka). KMB-nuxist.

[ukangeckuii nporece. Onpesenenne, HasHadenne. OnepaTop UK ¢ HOCTYCIOBH-
eM (cuHTakcuc u ceManTuka). KMB-1ukiibI.

Pekypcus. [Ipumep.
CHUMBOJIbHBIN THIT JAHHBIX.

Crpokosbiit Tun jgannbix. Omepanun HaJi crpokamu. CTaHgapTHBIE MPOIELYPbI U
dyuxnuu i paboTbl CO CTPOKAMH.

CprKTypI/IpOBaHHbIe THUIIBI JaHHBIX. MaccuBbl. Onepam/m C MaCCHUBaMMH. ,ZLI/IHaMI/I—
YeCKHe MaCCHUBDI.

Crioco0ObI IOMCKa B MACCUBAX.
C1ocobbl COPTUPOBKU 3JIEMEHTOB MaCCUBA.

Koncombroe npunoxkenne. Omepanun BBOIa-BbIBO/IA TP PabOTe ¢ KOHCOJIBHBIM TTPH-
JIOZKEHUEM.

Muoxkecrsa. Oneparun HaJi MHOYKECTBAMHU.

[Tonsitne daitsa ¢ TOYKN 3peHus ero MCIOIb30BaHusd B mporpamme. Turbl daiijioB
B a3bike Delphi. Jleckpunrop daitna. Obrias cxema padboTsl ¢ daitiom.

Qailyibl ¢ TPsIMBIM U TIOCJIEI0BATEIbHBIM jlocTynioM. [lonsgrue ykazarens daiiia.
HeticTBug Haji ykazaresaeMm daiija B 3aBUCUMOCTH OT criocoda J0ocTyIa K daiiry.
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23.

24.

25.

26.

27.
28.
29,
30.

31.
32.

33.

34.

TexkcroBbie ailbl: mporeypbl 1 GYHKIUNT 00pabOTKHU JIAaHHDBIX; JICHCTBUA HaJI yKa-
zaresieM daitna. Oneparuy BBOA-BBIBOA IPH paboTe ¢ TEKCTOBLIME (baifiaMu.

TunusupoBanubie daitbl: TpoIeAypPhl U (PYHKIUH 00pabOTKH JAHHBIX; JIEHCTBUS
HaJI yKazarejeM (aitia. Ouepanun BBOJa-BbIBOIA TP PabOTe ¢ TUIIN3UPOBAHHBIMU
daitmamu.

Herunmsuposanubie daitinr: mporeypsl 1 QyHKIMNT 00pabOTKN JIAHHBIX; JefCTBU
HaT yKazareaeM daitra. Onepariuu BBO/Ia-BbIBOIA IIPU pabOTe ¢ HETUITH3UPOBAHHBI-
MU aitiamu.

Crpykrypa nporpammbl Ha s3bike Delphi (Bce paszennst). Haznadenue kazxioro pas-
niesia. OdepeIHOCTb ONMMCAHUS Pa3/esioB TPOrPAMMBI.

CobbiTust 1 MeTo/IbI 00beKTOB. OOPAbOTINKU COOBITHIA.
KommnonenTsr. Ob1mpe cBORCTBA KOMIIOHEHTOB.
Popma: OCHOBHBIE CBOICTBaA, METOJbI I COOBITHA.

Kowmmonentor Label u Button: ocHoBHBIE cBoiicTBa, MeTO/bI, cOObITHS. [Ipumepbr
HCIIOJTH30BAHUSI.

Kowmmonent Edit: ocHoBHBIE CBOICTBA, MeTOJIbI, COOBITHA. [[pUMepHI HCIIOIL30BAHMSA.

KommonenT MainMenu: ocHoBHBIE cBOficTBa, METO/IbI, cOOBITUS. [IpuMepbI uCIO/Ib-
30BaHUS.

KommonenT Memo: ocHOBHBIE CBOﬁCTBa, METO/bI, COOBITHA. HpI/IMepr HCIIOJIb30Ba-
HUd.

Kommonent CheckBox: ocnoBHbIe cBoficTBa, MeTObI, COObITUS. [IpuMepsl UCIIO/Ib-
30BaHU.
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35.

36.

37.

38.

39.
40.

41.

42.

Kommonenter RadioButton n RadioGroup: ocHoBHBIE cBO#ICTBa, METOJIBI, COOBITHSI.
[Ipumepbl UCTIOTBE30BAHUSI .

Kommonentrr ListBox u ComboBox: ocnoBHble cBoiicTBa, MeTosbl, coobiTus. [Ipu-
MepbI UCITOJTb30BaHUSI.

Kowmmonent ScrollBar: ocHoBHBIE CBOIICTBA, METO/IBI, cOObITHA. [IprMepb! CIOIB30-
BaHUS.

KowmmonenT Timer: ocHOBHBIE CBOfICTBa, METO/IbI, COOBITHSI. HpI/IMepr HCIIOJIb30Ba-
HHU<.

Tun ganaeix TDateTime. Pabora ¢ gaToit m Bpemenem.

CpezcrBa Oopranm3amuy Juajora: OKHa JJId BBOJA JaHHBIX W BBIBOJA TEKCTOBBIX
coobtenwnii. [Ipumeps! ncmob30BaHMA.

[Hommporpammer. Buser moamnporpamm. Ctpykrypa mnogamnporpamm. CxogcTsa U OT-
Jmaug nporeayp u dynkiumii. [Topsagok onucanusa n BbzoBa nojporpamm. Memots-
30BaHUe JUPEKTUBbl Forward mipu onmcaHuu mOAIIPOTrPAMM.

Mexanusm nepesatn napamerpoB. Gakrudeckne u hpopMaabHbIE TaPAMETPHI.
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OcHOBHBIE TIOHATUA

AJII‘OpI/ITM — 9TO KOHeYHad II0CJIeJ0BAaTC/JIbHOCTL KOMaH /I UCITOJTHUTEJIIO, IIPUBOIAIIIaA
K PEIIeHUuIO IIOCTaBJIECHHO 3a/Ja41.

AJropuTM € BETBJIEHUEM — ajJITOPUTM, B KOTOPOM IIOCJI€ IPOBEPKHU YCJIOBUN B pas3-
HBIX CUTYAIUAX UCIOJHIETCS OJIMH U3 JIBYX PA3HBIX HAOOPOB KOMAaH]I.

Anroput™M c TOBTOPEHUEM — aJITOPUTM, KOTOPBIl B CBOEM TeJie COJAEPHKUT KOMAHLY
IIOBTOPEHMUSI.

JIuHelubIii AJITOPUTM — aJI'OPUTM, B KOTOPOM UCIIOJIHUTEJIL BCE KOMaH/bl aJI'OPUT-
Ma HCIIOJIHAET OAHY 3a ,prrOfI B IIOPAJIKE UX 3allUCH.

BeauuuHa — 510 oT/1e/1bHBIH HHAOPMAIIMOHHBIN 00bEKT, OT/IeIbHAs eIMHUITA, JTaHHbBIX.

3amnmchb — 310 CTPYKTYpPa JaHHBIX, O6’be,ZLI/IHHIOHlaH 9JIEMEHTDBI OJHOI'O UJIN Pa3/IMIHBIX
TUIIOB, Ha3bIBaA€MbIMU ITOJIAMU.

NmenoBaHHasi KOHCTAHTA — 9TO UM (MIEHTH(MUKATOP), KOTOPOE B IPOrPaMMe HC-
[10JIb3yeTCd BMECTO CaMOil KOHCTAHTBHI.

OObIYHaAsA KOHCTAHTA — 3TO IeJI0€ MM JIPOOHOE YUCJIO, CTPOKA CHMBOJIOB HJIA OT-
JIeJIbHBI CUMBOJI, JIOTUYIECKOe 3HAUEHNE.

Wcnosaurens — ucnojaHuTeeM Oy/leM HAa3bIBATH YEJIOBEKA, KUBOE CYIIECTBO I
ABTOMATUIECKOE YCTPOHCTBO, KOTOPOE CIOCOOHO K BOCHPUSITUIO U MCIIOJHEHUIO KOMAH,I
(mpemucanmit).

Nreparusa nukJia— e MHITHOE BBIIIOJHEHUE Tejla ITUKJIA.

Kaghedpa
NPUKAGIHOT
MAMEMAMUK
U UHPOPMATUKY
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Kommuiisitop — crienua/ibHasg mporpamMMa, KOTopas BBITOJHIET 3aJa4y MIpeodpas3o-
BaHUS MCXOHOU MPOrpaMMbl B MAITTMHHBINA KOJI.

Komrmusisitist — 310 mmporiecce mpeodpa3oBaHus UCXOTHOM ITPOrpaMMbl B UCIIOJTHAEMYTO
IIPX TIOMOTI KOMIMJISTOPA.

KoHcoab — 310 MOHUTOD U KJIaBHATypa, PacCMaTpuBaeMble KaK €JIUHOe YCTPOHRCTBO.
MaccuB — 3T0 COBOKYITHOCTb BEJIUYINH OJIHOTO THIIA, 0003HAUEHHBIX OJIHUM HMEHEM.

MHo2kecTBO — 3T0 HaOOP JIOTUYECKH CBS3aHHBIX JIPYT C JIPYTOM OJIHOTHIIHBIX 3JI€-
MEHTOB.

IlepeMmeHHasi — 9T0 UMEHOBAHHBII YIACTOK IMaAMATHU JIJIs XPaHEHUs JAHHBIX OIIPeJIe-
JIEHHOT'O THIIA.

Onucanme nmepeMeHHOI — pe3epBUPOBaHUE OIPEIEICHHOTO MMEHOBAHHOTO YIaCTKa
MaMsITH JIjIs XpaHeHns 3HaYeHnsT TIepeMeHHOiA.

U nentudukaiiys nepeMeHHOI — IprcBarBaHue IepeMeHHO TepBOHAYAIHLHOTO KOH-
KPETHOTO 3HAYEHUSI.

HOBTOpeHI/Ie — 9TO Ha6op KOMaH/I, KOTOprfI HCIIOJIHAETCA IO TEX 110D, IIOKa BbIIIOJI-
HACETCA HEKOTOPOE YCJIOBUE.

ITpoekT — 510 HAOOP (DaAilIOB, UCIIOJIB3Ysd KOTOPbIE KOMIINIATOD CO3JAET UCIIOJIHSIe-
Mbrit daiin nporpavmbl (EXE-daitn).

Pekypcust — 310 Takoii criocod opranuzaniy BIMUCJIUTEILHOTO MIPOIECcca, IPU KOTO-
POM TIOIIPOrPaMMa B XO/I€ BBIIIOJIHEHNS COCTABIISIONIIX €€ OIIEPATOPOB OOpaIaeTcs caMa
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K cebe.

CTpyKTypHOE IIPOrpPaMMUPOBAHUE — IIPOIECC Pa3pabOTKU AJTOPUTMOB € IIOMO-
IBIO CTPYKTYPHBIX OJIOK-CXEM.

CprKTypHOe IIporpaMmMmpoOBaH€ CBEPXY-BHU3 — 9TO IIPOIIECC ITOIIaroBOro pas-
onenns aJI'OpUTMa Ha 0oJjiee MeJIKAEe YaCTH C IEJIbI0O IIOJIYIUTH TaKHue 3JIEMEHTDbI, JIJId
KOTOPBIX MO2KHO JIETKO HalliCaThb KOHKPETHbIEC KOMaH/bI.

Teso muKJIA — 3TO MOCJIEI0BATE/THHOCTD OIIEPATOPOB, MTOBTOPSIEMBIX B ITPOIECCE BbI-
TIOJTHEHUS OTIEPATOPA ITUKJIA.

YciioBue — 510 Bbipaxkenue Jjorudeckoro tuiia (Boolen), koropoe MoxeT nmpuHAMATE
oxHO u3 AByX 3Hadenuii: True (ncruna) win False (y1oxb).

Daiinn — uHdopManus, KOTopas XPaHUTCH Ha KOMITBIOTEPHOM HOCHTEJIE TIOJT CIIEIU-
aJIbHBIM MMEHEM.

TunusupoBaHHbIe PaAMJbI — 3TO JBOUYHbIE (QailIbI, COepKallue MOCIeI0BATE b
HOCTbH OJTHOTUITHBIX JAHHBIX.

HerununzupoBanubie daitiabl — 5T0 jiBouYHbIE (Dailibl, KOTOPbIE MOT'YT COJEPXKATDH
caMble pa3JInyHbIe JJAHHBIE B BUJIE MTOCIEI0BATETLHOCTH OATOB.
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