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Beenenue

Cpenu coBpeMeHHBIX HHMOOPMAIIMOHHBLIX TEXHOJOTHUI IIPOrpam-
MHuPOBaHNe 3aHUMaeT ocoboe mecTo Kak B Computer Science, Tak u
B obpasoBaTebHOM mHpopMaTuke. O0yueHre IIPOrpaMMUPOBAHUIIO0 —
CJIOKHEHUIINHA mpoiecc. BCIIOMHUM, KaK OBICTPO COIILJIA HA HET
aiihopus MEPBHIX JIeT BHEAPEHUA 00yueHusA NHGOPMATUKE B IIIKOIY
C OCHOBHBIM YIIOPOM Ha IIPOrpaMMUPOBaHUE U COAep:KaHue o0yue-
HUSA IIOCTEIeHHO U3MeHUJI0Ch. MosKeT ObITh, OJHA U3 IPUYNH, a UX,
pasymeeTcsi, MHOTO, 3aKJII0OUAeTCS UMEHHO B CJIOKHOCTU 9TOTO IIPO-
mecca. Eie ogHO 00CTOATENBECTBO ATOTO yracaHusA WHTepeca K IPo-
rpaMMUPOBAHUIO KaK K 00pa3soBaTeJbHOIN AUCIUILINHE 3aKJIIOUaeT-
csl, BUAMMO, B OTCYTCTBUU JIUTEPATYPHI [JIA IIPEloJaBaTesisd.
Knaccuueckne KHUTM KakK, HampuMep, MHororomHuK [. Kuyra
«HcryccTBo mporpaMMupoBaHus A OBM», 1ocTaTOYHO TPYAHBI U
He Bcerjga COIJIaCyIOTCA C pPeajusaMU KOHKPETHOH AesATeJbHOCTH.
IToaBuBIIIMECA B OTPOMHOM KOJIMUECTBE B IIOCJIEJHIE TOABI KHUTU CO-
JlepsKaT, B OCHOBHOM, OIIMCAHNA KOHKPETHBIX CUCTEM IIPOTPaMMUPO-
BaHUS U MOTYT CJIYKUTb CKOpPee CIPAaBOYHBLIM MaTepHaJioM, a He
KOHKPETHBIM PYKOBOJACTBOM K aeticTBuio. IIpemomaBaTesro mpuxo-
IUTCA M3ydaTh CaMOCTOATEJIbHO MaTepuall, a 3aTeM paspadaThIBaTh
cucreMy 3aHATHH. B 1anHOll KHUTe clejlaHa IONBITKA NHTETPUPOBATH
B €JUHOE IIeJI0e 9TU JBA ACHEKTa: ee MOXKHO MCIIOJIb30BaTh U IIPU Ca-
MOCTOSITEJILHOM W3y4YEeHUU cpeAbl mporpamvupoBanusi Delphi, u
IIpU MOJATOTOBKE 3aHATHUI; STO IO3BOJISET aBTOPAM HAJeATHCA, UTO
mpojesiaHHas paboTa IPUHECET KOJJIeraM IIOJIb3Y.

JanHas KHUra He poauiach B ogHouacke. Eme B 1990 r. npu
MMOATOTOBKE yuuTejelli MHGOpMaTUKU B BATCKOM rocymapcTBeH-
HOM IeJarorTuYecKOM YHUBepCUTeTe OblJIa OCO3HaHA HEOOXOIU-
MOCTb H3YyYEHHs O0BEKTHO-OPHEHTHPOBAHHOI'O IIPOIPaMMUPOBAHUS.
Brauajie msyueHMe ImpeaMeTa OCYIIECTBJAJIOCH Ha 0asde cIelKypca.
WNsnanue mocobusa [8] B KaKO#-TO Mepe MOABOAUIIO UTOT 3TOM pabdo-
Tol. C 1995 r. GbLI BBeJeH 00A3aTEeIbHBIN KYPC MO 00beKTHO-OPH-
€HTUPOBAHHOMY HIporpamMmupoBaHuio B cpeme Delphi. Marepuan
KHUTHW JOCTATOYHO IIOJIHO OTPasKaeT ero cozep:kanme. Kypc saBis-
eTcs, Ha Halll B3TJISAM, 3aBepIIaIuM B 6a30BOii, PyHAAMEHTAb-
HOI IIOJTOTOBKE II0 IPOTPaMMUPOBAHUIO, KOTOPasa (hOPMUPYETCA B
pes3yJibTaTe U3yYEeHHUS TPeX KYPCOB: MPAKTHUKYMa II0 PEIIeHuo 3a-
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naul, ocHOB NpPOrpPaMMUPOBAHUAZ U 00HEKTHO-OPUEHTUPOBAHHOTO
IporpaMMUPOBaHUsA. 3aBepIIaeT IOATOTOBKY (HA CTApIINX Kypcax)
U3y4YeHUe pAga CIeIKYPCOB II0 Pa3JIUYHBIM aclleKTaM JTOI KJIioue-
Boii meaTeabHOocTH B Computer Science. [lanHas KHUTA paccunTaHa
Ha MOATOTOBJIEHHOTO UMTATEJIsA, TeEM He MeHee OHAa MOYKET OKa3aTh-
cdA IO CUJIaM W IIKOJBHUKY. B BHUe clielfKypca MaTepuaj MpaKTH-
KyMa mayuajicad B (PU3UKO-MaTeMaTudeckoM Jjuree r. Kuposa. Kypc
nHGOPMATUKU B JIHIlee IIOCTPOEH Tak, uTo K 10-My Kjaccy 00JIb-
IIITHCTBO yUallluXCcsA JOCTaTOYHO yBEepeHHO paboraioT B cpexe Pascal,
a ocuoBo# cpeanl Delphi, kak ussectHo, asiagerca Object Pascal —
00 BEKTHO-OPUEHTUPOBAHHAA BepCcuA s3bIKa IIPOrpaMMUPOBaHUS
Pascal. Takum o6pasom, o6ydueHre IO CBOEMY COIEPIKAHUIO JIOTHY-
HO, M3ydawTcsa (yHIaMeHTaJbHble OCHOBBI HacTosIeit Computer
Science, 3TUX OCHOB He TaK MHOI'O, 1 B OOYYeHUU B MaKCUMAJIbHOM
CTEelleHW 3a[efiCTBOBAH KOMIILIOTED C €ro OTPOMHBIM IUIAKTHUYE-
CKMM moOTeHIuajaoM. MOKHO C IIOJHON yBEPEHHOCTHIO CKal3aTh, U
MMPaKTUKaA 5TO MOATBEPIKIAET, UTO Pe3yJLTATOM «IIPOBEIEHUI» yue-
HUKA [0 JaHHOM cXeMe SIBJISIeTCA TO, YTO KOMIIBIOTED CTAHOBUTCS AJIS
Hero OOBIYHBIM HMHCTPYMEHTOM, HE3aBHCHMO OT BHAA ero Oyayimei
JIesTeIbHOCTH. YUaluiicss abCoJTIOTHO YBEepeHHO paboTaeT U C TeX-
HOJIOTUSAMHU, KOTOPbIe UM paHee He MU3YUaIuCh. OTO SBJSETCS BbI-
CIITe# OIeHKOM pesyJIbTaTOB JeATeJIbHOCTH YUUTEJsA, MO0 B ydalllero-
csl 3aJIoyKeHa He cymMMa (paxTorpad)muecKoro mMarepualia, a yMeHUe
yUYuTbCA U OcBamBaTh HOBoe. CHopMyIHMpyeM CJIEAYIOIIYI0, MOKET
OBITH aOCYPJHYIO C TOUKU 3PEHUA PAJA CHEIMATINCTOB 00pa3oBaTeshb-
HOM MH(MOPMATUKU, MBICIb — SAPO WHMOPMATHUKKU HE 3aBUCHUT OT
KOHKPETHON WNH(MOPMAIMOHHOM TEeXHOJIOIMH, OyAb TO TEKCTOBBIA
IIporeccop, mporpaMma Ha sis3bike Pascal miam TaGIuUHBIN IIpoIec-
cop. COOTBETCTBEHHO €ro, 3TO SAAPO, MOMKHO M3yYyaTh II0-PA3HOMY,
HO TJIaBHOE — M3y4YaeTcs OAHO U To ke. O0yueHme mporpaMMUPO-
BAHUIO OTJIMYAETCS TOJIBKO TEM, UTO OHO OJIMIKEe BCEro K 3TUM (PYH-
maMmeHTaabHBIM ocHOBaM Computer Science m, Kpome TOro, aKTUB-
HOCTH yualllerocsad U 3aJeliCTBOBAHHOCTb KOMIIbIOTepa 0OoJiee
BBICOKAd.

B mepBoii ri1aBe MpaKTUKyMa N3J0XKEHBI OCHOBBI TEOPUU 00HEK-
THO-OPUEHTUPOBAHHOTO IIPOTPAMMHPOBAHUS, a 3aTE€M WU3yYaIOTCS
BoamoskHOCcTH Delphi u oTrpabarsiBaloTCA TEXHOJOTMU Pas3paboTKuU
PasIMYHBIX OPUIOKeHui. «ecTKoil» pasOUBKM HA ayIUTOPHBIE

Oxkyusios C. M. u ap. 3agauu mo nporpammupoBannio. 1000 3agay ¢ pereHusaMuU.
— M.: BUHOM. Jla6opatopus 3uaunuii, 2004.

OxyioB C. M. OcuoBrl nporpammupoBanusa. — M.: BUHOM. JlaopaTopusa 3Ha-
auit, 2004.
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3aHATHA HeT. C OZHOM CTOPOHBI, 3TO HENOCTATOK, a C NPYroil —
[IpernogaBaTe/ b MOMKET I'MOKO ILIAHMPOBATH 3aHATHUSA, KCIIOJb3YS
MaTepuaJl JaHHOTO yuyeOHMKa B 3aBUCHUMOCTHU OT O0beMa BBIAeJAe-
MOT'0 Ha M3yUeHUe AUCIUIIJINHBI BPEMEHU U YPOBHA ITOTOTOBJIEH-
HOCTU YYAaII[UXCH.

Kaxxgaa TeMa COOEp:KUT JO3UPOBAHHYIO IOPITUIO TEOPETUUECKOTO
MarepuaJia, a 3aTeM CJIeAyeT pasd0op IPaKTUYECKUX 3amad II0 HEMY C
HEeoOXOAMMBIMM KOMMEHTApPUAMHU U yIpaskHeHusaMu. IIpu pasdope
yIOpasKHeHUH Heo0X0oAUMO OBITh OCOOGEHHO BHHMATEJIbLHBIM, CJIEIO-
BATh YKAa3aHUSIM KaiKIOro IIYHKTA PA0OTHI U CJIEIUTDH 3a IIPABUJIBHO-
CTBIO IIOJIyYaeMBIX Pe3yJIbTaTOB. V3/I0)KeHMe TeMbl 3aKaHUNBAETCA
33JaHUAMU JIJIA CAMOCTOATEJIbHON PAbOThH U BOIPOCAMU AJISA IIOBTO-
peHus. B ob1mieit cJa0KHOCTA B IpaKTUKyMe pasdobpano mopsaaka 50
yupaskHeHUit, npuBeneno 6osee 140 samamHumii nyia caMOCTOATENb-
HOI paboTsl 1 60 BOIIPOCOB [IJA HIPOBEPKM YCBOEHHNS MaTepuaa.
ITo Mepe MPOXOKAEHUS IPAKTUKYMAa 3aJaHUs CTAHOBATCA BCE CJIOMK-
Hee, U K MOMEHTY 3aBepIlleHusA paboThl ¢ HUM IpHOOpeTaeTcs mIo-
CTAaTOYHO BBICOKHU ITPOodhecCHOHAIbHBIN YPOBEHb BJIaJeHUS 00BEeKT-
HO-OPUEHTHUPOBAHHON TEXHOJOTUEH.

Msr HageeMcd, UTO IPAKTUKYM OyZeT II0JIe3eH He TOJIbKO IPeIo-
IaBaTeJAM, HO M BCEM JKeJIaloll[MM OCBOUTH COBPEMEHHOe IIporpaM-
MUpOBaHUE.



1

O06bEKTHO-OPMEHTUPOBaHHOE
nporpaMMupoBaHue

1.1. U3 uctopum passutus s3bIKOB NPOrpaMMUpPOBaHUS

JIrobada MeTomoJOTHA MPOTPAMMUPOBAHUA MMEeT CBOIO KOHIIEI-
TYaJbHYIO OCHOBY. JBOJIOIUSA PA3BUTHUSA SA3BIKOB IIPOTPAMMUPOBA-
HUA HaIpaBjeHa Ha YCKOPEHHWe IIpollecca CO3JaHUA HATeKHBIX
IIPOrPAMMHBIX CPEICTB.

Bce mporpamMmmbr B 9BM Ha caMoM HU3KOM, allllapaTHOM, YPOBHE
MPUBOLATCA B JelicTBHE TOJHBKO KOMAHIAMHU MAIIMHHOTO A3BIKA.
Wcropus pasBUTHUS A3BIKOB IPOrPAMMUPOBAHUS HaUYaJach C IIOSB-
JeHuA acceM0bJiepa, KOTOPBIM IIpeACTaBJAET CO00M CHMBOJIUYECKOE
IpefcTaBJIeHe MAIITMHHOTO A3bIKa. [IporpaMmma Ha accembiiepe pabo-
TaeT Ha YPOBHE alllapaTHBIX CPEACTB, BXOAAIINX B IIPOrPAMMHYIO
MOJeJib MUKpoImpolieccopa. IIpu paspaboTKe ajaropurma Iporpam-
MBI ¥ €r0 peajusaliy Ha accemOiepe MPOrpaMMUCT TOJIMKEH IPOIY-
MaTh pasMellleHHe NaHHBIX B MaMATH, 00ecleduuThb 3(PHEeKTUBHOE
HWCTIOJIb30BaHNE OTPAHUYEHHOTO KOJIMYEeCTBA PETUCTPOB, IPOAYMATH
OpraHU3aIunIi0 CBA3U C OIEPAIlMOHHON CHCTEeMOH M APYTUMH IIPO-
rpaMMaMu.

Crnenmyromuii sTam pasBUTHUA S3LIKOB IIPOTPAMMUPOBAHUA CBA-
3aH C IOsSBJIEHHEM IIOAIIPOTPAMM, a TaK’Ke CO3JaHUEeM TeXHOJIOTUU
CTPYKTYPHOTO MIPOTPaMMHUPOBaHUsSI. B OCHOBE CTPYKTYPHOTO IIPO-
rpaMMUPOBAHUS JIEKUT JeKOMIO3UNUsA (pasdueHne Ha YacTU) IPO-
rpaMMBI C IIeJbI0O BBIAEJIEeHUS II0[3a7ad W peausalueil ux B BUIE
MMOATIPOTPaMM.

JanpHEHIUA POCT CJIOKHOCTH IPOTPAMMHOTO obeclieueHus I10-
TpeGoBAJ PA3BUTHUA CTPYKTYPUPOBAHHBIX THUIIOB JAHHBIX, a TaKiKe
pPasBUTHUA MOAYJHLHOTO IporpaMMupoBaHusi. MoayibHOE IporpaM-
MHUPOBaHUE MPE/IoJaraeT BbleJeHre IPYIII IOAIPOrpaMM, UCIOIhb-
3YIOITUX OJHU U Te iKe IJI00aJbHbIe JaHHbIE, B OTAEJbHO KOMIUJIN-
pyemble monyiau. CBSA3H MEKIY MOAYJISAME OCYILECTBJISIOTCS UYepes
cnenuadbHbI MHTEepQelic, B TO BpeMs KaK JOCTYI K peaausaliuu
MOZYJisI OTPaHUYEH PaMKaMU MOZYJId.

IIporpamMMbI IIPOHOJIAKAIN YCIOKHATHCA, B CBA3W C UEM IIOTPe0O-
BAJIOCh YoKe He cayuaiiHoe o0beqnHeHNe JaHHBIX W aJTOPUTMOB UX
00paboOTKM B eQUHOE I[eJIoe, a CMBICJIOBOE: HEOOXOAMMO OBLIO CO-
3[1aTh MOAYJbHOE IIPOrPaMMUPOBAHLIE HOBOT'O YPOBHS, KOTZA OCHOB-
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HOM aKIIeHT JeJaeTcs Ha CMBICJIOBYIO CBSA3b CTPYKTYD AAHHBIX U
AJITOPUTMOB HX 00PabOTKH. OTO IIPUBEJO K PA3BUTHUIO S3BIKOB
00'beKTHO-OPHUEHTUPOBAHHON TEeXHOJOTHUM pPeIleHus 3amad.

O0BeKTHO-OpUEeHTHPOBAaHHOE nmporpammupoBanue (OOII) — arto
TeXHOJIOTUs, OCHOBAHHAsS HAa IPEJCTABJIEHUM IIPOrPaMM B BHUIE CO-
BOKYIHOCTU OOBEKTOB, KaKIBII M3 KOTOPHIX SABJAETCA peansa-
mueli coOCTBEHHOrO KJiacca, KOTOPBIE B CBOIO OUepeab O0pasyioT
nepapxuio Ha MPUHIIUIIAX HACJIeTOBAHUSI.

OcnoBHoe moctoumHCcTBO OOIl — cokpallieHre KOJUYecTBa MEXK-
MOJAYJIbHBIX BBI3OBOB M YMEHbIIIeHNE 00beMOB MHGOPMAIIUU, Iepe-
JaBaeMOM MeXKIy MOAYJISAMHU, II0 CPABHEHUIO C MOAYJBLHBIM IIPO-
rpaMMUPOBaHUEM. ITO AOCTUTAETCS IIOCPEACTBOM 0oJiee IIOJHOM
JIOKAJMN3alliy JaHHBIX W WHTErPUPOBAHUS WX C HOAIPOrpaMMaMU
00pabOTKM, UTO IIO3BOJIAET BECTU IPAKTUUYECKU HE3aBUCUMYIO Pas-
paboTKy OTAEeNbHBIX uacTell (00bEKTOB) IPOTPAMMEI.

1.2. O0beKTHas AeKOMMNO3ULUS

IIpu mcmoabzoBauuu Texuogoruu OOII pelrernue mpeacTaBIAET-
cA B BUME pesyJbTaTa B3amMOJeHCTBUA OTAEJbHBIX 3J€MEHTOB He-
KOTOPOIi CHCTeMbl, MMHUTHUPYIOIIeil IIpOIlecChl, IIPOUCXOAAIINE B
IpeaMeTHOM 00JaCcTH ITOCTaBJeHHOMN 3amaun. KaKablii 9JIeMeHT CH-
CTeMbI, ITOJIy4as COOOIlleHVe, BBLIIOJHSET 3apaHee OIMIpeaeIeHHYIO
ImocJieJoBAaTeIbHOCTh JAeicTBuil (HampuMmep, oOpabaThIBAET IIOJIY-
YyeHHBIe JaHHbIe, M3MEHsIEeT CBOe COCTOSHUe, IepechlIaeT MoJyueH-
Hble JaHHBbIe APYTroMy dJieMeHTy cucreMbl). IlepemaBasa coobieHUs
OT OJHOTO 3JIeMeHTa CHUCTEMBbI K JPYrOMY, CHCTeMa BBITIOJIHSET II0-
CTaBJIEHHYIO IIepel Hel 3amady.

JJIeMeHTHI CUCTEeMbI, IapaMeTphl U MOBeJeHNe KOTOPO ompese-
JIAIOTCA YCJOBUEM 3anauu, 00/Iafaiollliie CaMOCTOATEJIbHBIM IIOBE-
meuneM (T. e. «yMeIIIe» BBIMIOJIHATH HEKOTOPbIE IeliCTBUSA, 3aBUCS-
1€ OT IIOJIYYEeHHBIX COOOIIEHUHM M COCTOSHUSA 9JI€MEHTA), TIOJIYUUIN
HasBaume obsexmos [4, c. 25].

IIpomecc mpeacTaBieHnA IPeIMETHONM 00JIACTU B BHUAE COBOKYII-
HOCTU O00'BEKTOB, OOMEHUBAIOIINXCA COOOIIEHUSAMU, Ha3bIBaeTCA 00%-
eKxmHoil Odexomnosuuyueil.

Yupaxaenue 1.2.1. BeimosanTe 00HEKTHYIO JEKOMIO3UIIHIO IIPO-
rpaMMBbI, KOTOPAs II0 3aIIPOCy HOJb30BaTEJIA PUCYET TOUKY, OKPYIK-
HOCTH WJIM KBaapar.
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Pemenune

ITo nmpaBuiaM 06 LEKTHON JeKOMIO3UIINY PaspadaThIBAETCS MMIU-
TallOHHAA MOJEJb IPOrpaMMBbI. [[J1s1 3TOro He0OXOAUMO IPOAHAJIN-
3UPOBATH BCE MPOUCXOAAIINE B CHCTEME IIPOIECCHI U BBIIEJIUTD dJIe-
MEHTBI, 00J1a7aioI[e COOCTBEHHBIM IIOBEJeHUEM, BO3/JeICTBYIOIIE
Ha APYyTHe 3JeMeHTHI U/UIU SABJIAIIINECA 00beKTaMU TaKOTO BO3-
nelicTBUA.

OcHOBHasA IIeJIb CUCTEMBI — HApPUCOBATh (GUTYPY, BLIOPAHHYIO
moJyib3oBaTesieM. [lefiCTBUA MOJIB30BATENA — 3TO JIOO BBIOOD DUry-
pBI, 100 M3MeHeHHne mapamMeTpoB (GUryphl (I[BET, pasmMep, KOOPAU-
HaThI), IN00 KOMAaH/Ja HapKHCOBaTh BHIOPAHHYIO (DUTYPY C 3aJaHHBIMU
mapamerpaMu. [l BEIIOJTHEHMS 3TUX KOMAaH[I MOXKHO BOCIIOJIB30BA-
ThCA cieAyomuMu oobeKTammu: MeHemxep (IoJiyyaeT, aHAJIUIUDPY-
eT 1 oO6pabaThIBaeT KOMaHABI II0JIB30BATENSA) U TPU 00BbEKTa — (DU-
rypbl (Kakgas coO CBOMMHU MapaMeTpaMu).

Durypsl moJay4aT CIeAYIOINe COOOIeHNA: HapUCOBaTh, U3Me-
HUTb IIBET KOHTYypa, M3MEHUTH pasMep, M3MEHUTL KOOPJUHATHI.
Bce aTu coobiieHnsa MHUIMUPYIOTCS MeHea:KepoM B COOTBETCTBUU
¢ KOMaHAOI moJb3oBaTesdA. IIoJy4yuB OT IIOJB30BATENd KOMaHIY
3aBepmuTh, MeHem:xep IpeKpalraeT BHIIOJIHEHVE IIPOTPAMMBI.

Hauatp 3aBepIiinTh

[

Hapucosatsb Hapucosatb
<

<

WsmennuTs 1eT WzmennuTs nser,
>

Touka |«

W3meHuTH Meﬂe’umep Wsmenurs | Opr?lCHOCTB
KOODAMHATEL KOODAMHATHI

W3meHuTts paguyc
>
>

Hapucosatb
W3meHUTH 11BET
VI3MeHUTbh KOOPAUHATHI

Hapucosats cTopoHy

Y

KBaapar

Puc. 1.2.1
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Yupaxuenue 1.2.2. BeimoaHUTEe 00HEKTHYIO JEKOMIIO3UIIHIO CH-
creMbl «TenedOHHBIA CIIPABOYHUK Y.

Pemenue

OmnuiieM HasHaueHMWe CHUCTEeMBI. B cucremMe XpaHSTCS JaHHBIE O
POJCTBEHHUKAX, APY3bAX, 3HAKOMBIX WJIM KOJLIerax mo pabore: da-
MUJUA, UM, OTYECTBO, JaTa POKIEHUs, aJpec, MOMAIITHUI TeJje-
¢oH, XapakTep 3HAKOMCTBA, MECTO PabOTHI, JOJKHOCTDL, paboumit
renedon. CucremMa mpu 3amycKe BhIJAeT MH(POPMAIUIO O TeX JIIO-
IAX, Yed JeHb POKIeHUS IPUXOAUTCS Ha TEKYIIYIO AaTy, OCYIIeCT-
BJIAET IIOUCK JAHHBIX II0 IPOU3BOJIBHOMY (hopMaTy, IIO3BOJSAET HO-
0aBJIATH, PeSAKTUPOBATH, VAAJIATH 3aIVCH.

H1s1 BHIMOJIHEHUA BBIJEJIEHHBIX 3aJau MOKHO BOCIIOJIb30BaThCSA
caenyoomuMu oobeKkTamMu: MeHeqsxep (IosyuaeT, aHAIUSUPYET U
oOpabaTbiBaeT KOMAaHABI OJb30BaTe M), [IoMCKOBUK (OCYIITECTBIIS-
eT IOMCK 3aIllncell o olpeAe/ieHHLIM JaHHBIM), O0paboTaTh3anmnch
(mobaBisier, pelakTUPYeT, yAAJAsIeT 3amuch), Paia (414 XpaHeHUs
3ammceli, moJydaeT coolIieHuss oT 00beKToB IlonckoBuk, O6pabdo-
raTb3amnuch), OrkpeiTue®aiisa (oTBeuaeT 3a cyllecTBOBaHUe (aii-
Jga, ecam (aiiyi He CYIIECTBYET, TO OH CO3JAETCH).

Hauare 3akoHUHTH

J J Job6aBuTs
OTKpBITE (aii M PeakTHpOBATH
J Cosgatsb daiinx €HeKep Vaanuts J
P LB
OtkpeiTue®aiina Haiirn O6padoraTs3anuch
3anuch
ITouckoBur
ITokasars
BCe 3amucu
AXTHBHUBUPOBATH (aila ~ CoxpaHUTh JaHHbBIE
Daiin
Puc. 1.2.2

B 00beKTHO-OPUEHTUPOBAHHOM IIPOrPAMMMHPOBAHUU Pa3padaThI-
BaeMas CHCTeMa COCTOUT U3 00BEKTOB, KOTOPHIE B3aNMMOIEHCTBYIOT
yepes mepenavy COOOIIeHHIA.
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Kamabiii 06beKT, IOJYUYUB COOOIIEeHUE, MOJKEH OIpeJesieH-
HBIM 00pasoM pearupoBaTh Ha HUX, BBIIOJHAS 3apaHee oIpene-
JIEHHBIE [IJIs1 Ka)KIOr'0 THUIIA cooOIlieHus aelcrBusa. Hampumep,
ecau o0bexT O0paboTaThr3anuck OyJeT aKTUBU3UPOBAH, TO OH JOJI-
JKeH OyJeT IIpoaHaln3upoBaTh, KaKoe MMEHHO OelicTBHe HY:KHO
BBITIOJTHUTH. Ecau mpUHATO coobIieHne PemakTupoBaTh, TO 005-
eKT JOJIXKEeH COXPAaHUTh 3aluch B (pailj, Ha MECTO, YKa3aHHOe Kyp-
COpOM.

CocrossHue 00BEKTa XapakKTepusyeTcd HAOOPOM KOHKPETHBIX
3HAUEHUN HEKOTOPOI'o IepeuHs BCeX BO3MOXKHBIX CBOMCTB JAAHHO-
ro o0beKTa; HAIIpuMep, cCOCTOsIHUE 00beKTa Paity xapaKTepusyer-
cAd 3HAUEHUAMHU «aKTUBU3UPOBAH» — «HEe aKTUBU3UPOBAH». OTO
cocToAHME 00 beKTa HeoOXOAMMO IJIs BLIIOJHEHUS BCeX AercTBUi
HaJ 3alMCHOM KHUMKKOI: eciiu Paiij HAXOJUTCSA B COCTOSHUU «HE
aKTUBU3UPOBAH», TO HU OJHO COOOIIeHNe He CMOKeT ObITh 00pabo-
TaHo.

Hab6op 3Hauenuii CBOMCTB 3aZaeTcs HA dTalle IPOEKTUPOBAHUA U
He U3MeHsAeTCs B IIpoliecce PYHKIIMOHNPOBAHUS, U3MEHAIOTCA JIUIITH
KOHKPEeTHBbIe 3HAUEeHUA.

IToBenenne OOBLEKTOB XapaKTepU3yeTcs OIpeleeHHBIM Habo-
poOM peakIiuii Ha MOJydaeMble COOOITEeHUA M 3aBUCUT OT COCTOSHUA
o0BeKTa.

Ecim 00beKT Mo:keT 06JiafaTh HEKOTOPBIM COCTOSHUEM, TO, CO-
OTBETCTBEHHO, MOJKET BO3HUKHYTH HEOOXOAMMOCTbL B IIOJYUYEHUU
uHGOpPMAIUU 00 3TOM COCTOAHUU. [JIA MOJNyUeHUA TaKoil WHGOP-
Marnuu 00beKTy ITOCHLIAaeTCs Co00IeHne-3ampoc. B oTBeT Ha 3ampoc
00'BEKT JIOJIJKEH IepPecjiaTh OTIIPABUTENI0 TpedyemMyio mHpOopMAaIlnio.
B Takux caydasax TOBOPSAT, UTO HaJ O0OBLEKTOM BBITIOJIHEHA omepa-
MU CeJeKITUMN.

ObpaieHre K 00bEKTY AJIA U3MEHEHUI ero COCTOSIHUSA BO30YIK-
JaeT BBRIMOJIHEeHMEe omeparnuy moguduranuu. OTopaBUTeb COOOIITe-
HUSI-KOMAHABI, PeaKI[rell Ha KOTOPYIO JOJIKHA ObITh MOAU(DUKAIIMAA
00BbeKTa, MOKET OXKUIATH 3aBepIIeHusA Olepallui, a MOXKeT IIPOo-
IOJIKUTH BBITIOJHEHMWE CBOEHM IIPOTPaMMBI.

Eciu 00BeKT COmEp:KUT HECKOJbKO OJHOTUIIHBIX KOMIIOHEHT,
HaIpuMep MAcCUB UMCeJ, TO OIlepalusd, TpedyroIas mocaeI0BaTe/Ib-
HOII 00pabOTKM STUX KOMIIOHEHT, HasbIBaeTcA urepaiueii. Iloae-
MEHTHO MOT'YT BBIIOJHATLCA KaK Olepaluy CeJeKINU, TaK U oIle-
panuu MoAUPUKAIINN.
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1.3. OcHoBHble anemeHTbI O0M

OOII xapaKTepu3yeTcs YeThIPbMs OCHOBOIIOJIATAIONIMMU UAEeA-
mu (abcTparupoBaHre, UHKAICYIAINNA, MOAYJIbHOCTD, NePAPXU) U
TPeMsA IOMOJHUTEJBLHBIMU (TUIU3AINA, IapajljiejieIn3M, COXPaHd-
€MOCTh).

AGcTparupoBaHue — 3TO OJUH U3 IVIABHBIX CIIOCOOOB peIIeHUA
CJIOXKHBIX 3ajadu.

B pesyabraTe 00HbeKTHOM AEeKOMIIO3UIINU OBIIN BBIAEJIEHBI 00h-
eKThI. AGCTpaKIua NpeJHasHaueHa AJId BhIAeJeHN CYIIIeCTBeHHBIX
XapaKTEePUCTUK KaKIOro 00beKTa, OTJANYAIOINX €ro OT BCeX APY-
TUX BUJIOB O0BEKTOB U, TAKUM 00pa30M, UETKO OIPEAEJIAIOTCA €ro
KOHIIENITYaJbHbIe I'PDAHUIBI C TOUKM 3PEeHUs HaOI0maTesisd.

s mpexacraBieHus aOCTPaKIUii 00BEKTOB MCIIOJL3YEeTCA CIIe-
IMUAJBHBIN OTIpPeeIAeMbIil TPOrPAMMUCTOM THUI JaHHBIX — KJIacc.

Kaace — 3TO CTPYKTYPHBIA TUII HAHHBIX, KOTOPBIM BKJIOUYAET
omMcaHHe MOoJIell HAaHHBIX, a TaK)Ke IIporedyp u (PyHKIHi, padoTa-
IOIUX C 9TUMU MMOJSMU AAaHHBIX. [Ipoiecc o0beuHeHnsT JaHHBIX C
IeMCTBUAMU HAA STUMU NAHHLIMU B €QUHBIN HaKeT IPU HaTUIUU
CIeIUAIbHBIX IIPABUJI JOCTYIA K dJIEMEHTAM IIaKeTa IIOJYyYWJI Ha-
3BaHNEe HHKAICYISIIHI.

WUrak, coueTaHmMe MaHHBIX C AONMYCTUMBIMHU [OeHCTBUAMU HAT
9TUMHU NAHHBIMHU IIPUBOAUT K <«POKIEHUIO» HOBOI'O «KUPIHUYNKA»
mporpaMMHUpOBaHus — KJacca. [leficTBuA — 9TO TPOIENypPhl U
GYHKIINY, OMUCAHHBIE B KJacce, OHU IIOJYYNJIU HadBaHUe METOI0B.

Kiacc mpeacrasiisieT co0oii CTPYKTYPY, ANHAMUYECKN pasMelra-
eMyI0 B HaMATHU. JK3eMILIAD KJacca HasbiBaeTcsa o0beKToM. IIperk-
e ueM IMIporpaMMa CMOMKET HCIIOJNb30BATh O0BEKT KAKOI'0-JIN00
KJiacca, ero Heob6xoammo cos3narb. OO0BEeKTHI CO3AIOTCA U YHUUTO-
JKAIOTCA ¢ MIOMOIIBIO CIIeIIUAIbHBIX METOMOB, KOTOPhIE Ha3bIBAIOTCA
constructor (komcTpykTop) u destructor (mecTpyxTop).

«PosKIeHHBI MOJI3aTh JeTaTh He MOMKeT» — U O0BEeKT AeHCcTBY-
€T TOJIbKO TaK, KaK 3TO B HEM 3aJI0’KeHO, M TOJbKO HaJ TE€M, UTO B
HeM onmcaHo. O0pallieHre K JaHHBIM 00beKTa He Yyepes3 ero MeTOIbI
HEIOTYCTUMO.

JJ1a KOppeKTHON paboThl abCTpaKIUMM AOCTYII K €e BHYTPEeHHEH
CTPYKTYPEe AOJIKeH OBbITh orpanudeH. [[Jid 9TOro BBOASATCS IBE Uac-
T B ommcaHuu abcrpaxiuu (puc. 1.3.1).

I/IHTep(beﬁc — 9TO COBOKYIIHOCTH AJOCTYIIHBIX M3BHE 3JIEMEHTOB
peanusanuu abCTPAKIIUU, T. €. OCHOBHBIE XaPAKTEPUCTUKU COCTOS-
HUA " IIOBeJEeHUA.
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Peanusanusa — 5TO COBOKYIHOCTH HEIOCTYIIHBIX M3BHE dJIeMeEH-
TOB peasuianuy abCTpakIuu, T. €. BHYTPEHHAA OpraHusanusa aocT-
paxkIuum ¥ MeXaHU3Mbl peaausaluy ee IIOBeJeHMUsd.

Hanuuue nuTepdeiica obecmeunBaeT yMeHbIIIeHNE BOSMOMKHOCTH
«paspylleHnusa» (HeCAaHKIIMOHUPOBAHHOTO N3MEHEHUA SHAUEHUH TO-
Jeit) o0bexTa u3BHe. IIpu 9TOM COKpPBITHE OCOOEHHOCTEH peansa-
YU YIPOIlaeT BHECeHUE M3MEHEHUI B peajms3aluio KJjacca KakK B
mpoliecce OTJIAAKU, TaK U IIpu MoamduKamuu nporpaMMmbl. Takum
o0pas3oM, KJiacc OIpefesisgeT CYIIeCTBOBaHME TIa00aJabHON 06JacTu
JTaHHBIX BHYTPU 00bE€KTa, NOCTYIIHOII MeromaM ob0beKTa. C mpyroii
CTOPOHBI, JOCTYII K O0BEKTY perjiaMeHTUPYeTCS M JOJIJKEH BBITOJI-
HATHhCA Uepeld CIeNUAaJIbHBIA HMHTepQeric.

Kaace

HNurepdeiic Peanusanusa

|-
»

Ilona / Ilona

=Me'ro,zu,1 MeTonbr

|-
»

Puc. 1.3.1

st onucanmuss HOBOro Kjacca B sisbike Object Pascal ompenesien
CJIEeNVIOIINI CUHTAKCUC:

Type <umsa oOBABIAEMOTO Kjacca>=class (<uMa_ kjacca poauTess>)
Private
<CKPpBITHIE 3JIEMEHTHl KJjlacca>
Protected
<3alMIeHHBIE 3JIEMEHTH Kjlacca>
Public
<OoOWenoCTyIHEE 3JIEMEHTH Kjlacca>
Published
<omyONMKOBAHHEIE 3JIEMEHTHL KJjlacca>
end;

HuperkTuBsl private, protected, public, published npen-
Ha3HadeHbl [JIs OTPAHUUYEHHUA JOCTyIla K dJieMeHTaM KJjacca.

Ceknusa private coep:KUT BHyTPeHHUE 9JI€MEHTHI, 00palleHe
K KOTOPBIM BO3MOXKHO TOJIBKO B IIpefesaX MOZAYJA, COLEPIKAIIEro
00 bABIEHUE KJlacca.
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Ceknusa protected COZEP)KUT BAIUINEHHBIE DJIEMEHTHI, KOTO-
pble OOCTYIHBI B IIpeaejax MOAYJSA, COMep:Kalllero ompejeieHue
KJjacca, M BHYTPHU KJIQCCOB-IIOTOMKOB.

Cexrmusa public comep:XKuUT 0OIEOCTYIIHbIE BJIEMEHTH, K KOTO-
PBIM BO3MOXKHO OOpallleHne M3 JH00# YacTh HPOrpaMMBI.

Cekmusa published cofep:XUT ONMyOJIMKOBAaHHBIE JIEMEHTHI, KO-
TOPBIE II0 OTPAHWYEHMIO JOCTYIIa aHAJIOTUYHEI public. {14 Busyasanb-
HBIX KOMIOHEHT, (BHECEHHBIX Ha IIaHeJlb KOMIIOHEHT), MH{popMa-
mus ob dJIeMeHTax, pasMeIeHHBIX B JTOU CEeKIUU, CTAHOBUTCS
JOCTYIHOM uepes3 MHCIEKTOP O0BEKTOB.

IToroMKHu KJjIacca MOTYT MEHATH 00JIaCTh HOCTYITHOCTU BCEX dJIe-
MEHTOB POAUTEJIhCKOT0 KJacca, KpoMe 5JeMeHTOB, 00'bABIEHHBIX B
ceKuu private, Tak Kak HOOcJefHNE UM HEIOCTYIIHBI.

Bce o6mexTs Delphi sBasioTcsa mmHaMUYeCKUMM, T. €. pasMe-
I[aeMbIMU B AUHaMHYECKOM objactu mamMsaTu. COOTBETCTBEHHO IIe-
peMeHHas THUIIa KJacca II0 CMBICIY IIpeAcTaBJsgeT co0o0ii yKasaTelb
Ha 00BbeKT. BBIBOBHI KOHCTPYKTOpPA U JEeCTPYKTOpPa SBISIOTCA 00s-
3aTeJbHBIMU, TaK KAaK KOHCTPYKTOP BBINOJIHIET pasMellleHne 00b-
eKTa B IIaMATU, a AeCTPYKTOP — BBITPY3KYy U3 Hee.

Yupaxkuenue 1.3.1. Pazpaborars KJjacc, mepeMeHHbIe KOTOPOro
HCIIOJIb3YIOTCA [AJIS ONUCAHUS IIOJOKEHUS reOMeTPUYeCKol Qury-
pBI Ha SKpaHe.

Pemenne

IIpoekTupyeMbIil KJIacC JOJIJKEH COAEPKAaTh IIOJA AJA cOXpaHe-
HUSA IOJOKEHUA dJIeMeHTa Ha dKpaHe — KOOPAWHATHI MECTOIIOJIO-
JKeHUSA X U Y, IPU 9TOM BO3MOKHBIMU AENCTBUAMU SABJISIIOTCS
VHUINAJIN3ANUA dJIeMeHTa, MoJyueHre KOOPAWHAT, paspylleHue
o0BbeKTa.

Omnpegenum kKJjacc Position:

Type
TPosition = class Kurace
TlauHbIe Private
Fx, Fy : Integer;
U (o6benunenue)
Public
MeTtonb! Constructor Create (InitX, InitY: Integer);

Function GetX: Integer;
Function GetY: Integer;
Destructor Destroy;
End;
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Jia xpaHeHUA 3HAYEeHUN KOOpAMHAT BBeneM aBa moad Fx u Fy
(B aswike Object Pascal mpuHATO coriamienne Ha3BaHUS IIOJIEH Ha-
ynHaTh ¢ cuMBoJja F (ot caoBa Field — mose)). 9To BHyTpeHHUTE
JaHHbIe KJIacca, 4YTOObI 00eCIIeUNTh UX IIeJOCTHOCTh, OIMIIEM UX B
pasmeiie private.

Constructor Create mpemHasHaueH IJs CO3ZAHUA SK3EeMILIIpA
KJacca (00beKTa), a TaKiKe [JIs OIpeneeHusA HavaJIbHBIX 3HaUe-
HHUH ero moJieit.

Destructor Destroy mpemmasmaueH AJA yaajieHuUs 00BeKTa U3
OUHAMUYECKON MaMATH.

IToguepkHEM, BBIJEJIUM MBICJbL O TOM, UTO COTJIACHO UIAEOJIOTUU
00 BEKTHO-OPUEHTUPOBAHHOTO IIPOTPAMMUPOBAHUA BCE MEHCTBUA C
JaHHBIMH, OIIPEeIeJIeHHBIMU B KJIACCE, OCYIIEeCTBIAIOTCS TOJIbKO IIy-
TeM HCIOJb30BaHUs MeTonoB o0bexTa. Meromel GetX m GetY mo
3aIpocy 00palarTCa K COOTBETCTBYIOIEMY IIOJI0 O0BEKTa M BO3-
BpAI[alOT KOOPAUHATHI IOJIOKEHUsS O0BEeKTa.

Urak, o6bequHeHe TaHHBIX C MeHCTBUAMU HAl STUMU TaHHBIMU
IIOPOXKJAeT HOBBIMA THI, a IIPOILECC HA3LIBAETCA NHKAICYJISII[HE.

CospgaBasa 00beKThl Tuna TPosition, mHEUIIMAIN3UPyA UX B COOT-
BETCTBUU C YCJOBWEM, IIOJYUYMM pasHbIe MIOJIOKEeHHSA Ha dKpame,
mpuYeM IapaMeTpbl OYAYT XPAHUTHCA BHYTPU OOBEKTOB.

Kaxknas mepeMenHasa Tuma class BKJaouaeT HabOp moseii, 06bAB-
JIeHHBIX B KJjacce. COBOKYIIHOCTD 3HAUEHUI, COMEPIKAINXCA B OTUX
MOJIAX, MOAEJUPYET KOHKPETHOE COCTOAHME O0hbeKTa HpeqMeTHOI
obsactu. VMisMeHeHMe 5TUX 3HAUEHUH B IIpoliecce pPabOThI OTpasKaer
M3MEeHEeHIe COCTOSHHUS MOJIEeJHNPYyeMOoro obbexTa.

BoszeticTBue Ha 00HEKT BBIMOJJIHSIETCSA IOCPEACTBOM M3MEHEHUS ero
ToJieil MM BBI30BA €r0 MeTOZ0B. JIOCTyI K IOJIIM M MEeTOAaM O0BbeKTa
OCYIIIECTBJISIETCA, 3a MCKJIIUYEHNEM CIIeINAJIbHBIX CJIyJaeB, C YKa3aHU-
eM mMeHUu O0BeKTa (IIPH 9TOM KCIIOJIb3YIOTCS COCTaBHBIE MMEHA):

<yMs_oOBeKTa>.<VMA IOJa>;

W
<ymsa_oOBeKTa>.<uMda MeTona>;

Bce meroabl o0beKkTa 00A3aTeIbHO MMEIOT JOCTYII KO BCEM IIO-
Jam cBoero oobexkTa. B s3bike Object Pascal aTo gocTuraercs uepes
HeABHYIO IIepesadyy B MEeTOJ cIieluaabHoro napamerpa Self — axgpe-
ca 00JacTH HAHHBIX KOHKpeTHOro oobexTa. Takum obGpasom, yme-
HBITIaeTCA KOJMUYECTBO MapaMeTPOB, IBHO MepeaBaeMbIX B METOI.

MopgyapbHOCTHh — 3TO CBOMCTBO IIPOTPAMMBbI, CBA3aHHOE C JEKOMIIO-
3UIUel ee HA PAJ OTAEJBHBIX (hparMeHTOB, KOTOPHIE KOMIIMJIUPYIOT-
Ccs IO OTAEJIBHOCTH, HO MOTYT YCTAaHABJIMBATH CBABU MEXKIY COOOM.
CBABM MEXKIYy MOAYJAMH — 3TO UX IPEACTaBJIEHUE APy O APYTe.
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HocTynm K maHHBIM O0BEKTa He Uepe3 ero MeTOAbLI 3ampelreH!
Kpome TOro, 00beKThI IOJKHBI OIPAHNUYNBATH CBOU OIEPAI[AU TO-
JIbKO UX COOCTBEHHBLIMU AAHHBIMU U HE JOJIXKHBI ObITh CBA3AHHBIMU
HU ¢ KaKUMU TJIOOAJBLHBIMU MEPEeMEHHBIMH, a TaK:Ke He TOJIKHBI
U3MEHATh UX.

IIpaBunbHOE pasaesieHre ITPOTPaAaMMbI Ha MOIYJIU SABJISETCSA IIOY-
TH TaKoOI JKe CJOYKHON 3amaudeli, Kak BBIOOP IIPaBUJIBHOrO Habopa
abcTpakiuii. MogyJu UCIOJHAIOT POJIb PU3UUECKUX KOHTEHHEDOB,
B KOTOPBIE TIOMEITAI0TCA OIpeeIeHns KJIacCOB U 00BEKTOB IIPHU JIO-
TMYEeCKOM IIPOEKTHPOBaHUU cucTeMbl. (/i ommcamusi HeGOJIBIINX
3aJau JOIYCTUMO OIIMCAaHMWEe BCeX KJIACCOB U 00'bEKTOB B OJJHOM MO-
nysie. OgHAaKO A1 OOJIBIIMHCTBA IIPOrPAMM JIYUIINM PelleHueM 0y-
IeT CrPpyIIUpPOBaTh B OTHEJBHBIN MOAYJIb JIOTMUYECKH CBSI3aHHBIE
KJIacChl U OOBEKTHI, OCTABUB OTKPBITBIMIU T€ 3JI€MEHTHI, KOTOpLIE
COBEPIIIEHHO HEeOOXOOWMO BHUIETHb APYTHUM MOIYJISM.

B TpagumuoHHOM CTPYKTYPHOM INIPOrPaMMHPOBAHUU MOAYJIb-
HOCTh — 3TO MCKYCCTBO PACKJIaALIBATH IIPOTPAMMBI HA YacTHU TaK,
yTOOBI B OAWH KOHTEHHEep IIONaJajii HOAIPOrPaMMbl, HCIIOJIb3YIO-
e Apyr apyra wiaun usmeHsemble BmecTe. B OOII curyarnusa He-
CKOJBbKO MHAs: HEOOXOAUMO (PU3MUYEeCKU Pa3mesUTh KJIACCHL U 00h-
eKThI, COCTABJIAIOIINE JIOTUYECKYIO CTPYKTYPY MPOEKTa.

Oco0eHHOCTH CHUCTEMBI, IMOABEPKEeHHbIE M3MEHEHUAM, CJIeayeT
CKPBIBATH B OTAEJLHOM MOAyJe. B KauecTBe MEXMOMYIbHBIX MOMK-
HO WCIOJb30BaTh TOJBKO T€ 3JE€MEHTHI, BEPOSATHOCTbh N3MEHEHUS
KOTOPBIX MaJjia. Bce CTPYKTYPHI JaHHBIX HOJKHBI OBITH 060CO0IEHBI
B MOAyJie; HOCTYII K MaHHBIM M3 MOAYJISA MOJI’KEH OCYIIECTBJISTHCS
TOJIBKO uepes IMPOIEeAyPhl MaHHOTO MOAYJA. pyrumMu cJjioBamwu,
caefyeT CTPEeMHUTBLCS IIOCTPOUTH MOLYJIMN TaK, UTOOBI O0BEeIUHUTH
JIOTUYECKHU CBA3aHHBIE aOCTPAKIIMU M MUHUMHU3UPOBATH B3aWMHbBIE
CBA3U MEXKIY MOIYJISIMIU.

MoayIbHOCTE — 9TO CBOMCTBO CHCTEMbI, KOTOPAas ObLIa PasIosKeHa
Ha BHYTPEHHE CBS3HbBIE, HO CJ1a00 CBSI3aHHbBIE MEXKIY CO00I MOIYJIN.

IIpaBuna paspesieHUA CUCTEMBI HA MOJIYJIHU.

1. Pacmpegenenue KjacCoB U 00BEKTOB IO MOAYJIAM JOJKHO YUU-
TBIBAThb TO, YTO MOJYJIU CIY:KAT B KaUueCTBe 9JIeMEeHTapPHBIX U He-
JIeJIUMBIX GJIOKOB IIPOTPaAMMEI.

2. MuoTrre KOMIUJIATOPHI CO3AAIOT OTAENbHBIN CerMeHT KoJa s
KayKJ0T0 MOAYJIS, IIO9TOMY MOTYT ITOABUTHCA OTPAHUYEHUS HA
pasmep MoxayJid. [JluHaMMKa BHI30BOB IOANIPOTPaMM U PACIIOJIO-
JKeHUe ONUCAHUN BHYTPU MOAYJIEH MOKET CUJIbHO IMTOBJIUATH HA
JIOKAJIBbHOCTH CCHLJIOK U YIIPaBJIeHUE CTPAHUIIAMU BUPTYAJTbHONI
HaMATH.
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Hepapxua. 3HaUUTEeIbHOE YIIPOINEeHNEe B MOHMMAHUU CJIOKHBIX
3aay HOCTUTaeTCs 3a CueT o0pasoBaHUS M3 aOCTPaKIUiI MepapXu-
YEeCKOU CTPYKTYPHI.

HNepapxusa — pacrosoKeHNe YacTeld WUJIW DJIEeMEHTOB IIEJIOTO OT
BBICIIIETO K HUBIIEMY, 9TO YIIOPAJ0UeHNEe a0CTPaAKI[Uil, PACIIOTIOMKE-
HUe X 1o ypoBHAM. OOTHUM M3 BasKHBIX BUIOB MEePaAPXUU ABJISIETCS
HacaedogaHue.

IIporpaMMucCT IJid PeIIeHUs OMpeesIeHHOro KJacca 3amad Mo-
JKeT CTPOUTH MepapXuio KJIacCoB, B KOTOPOIi, M 3TO camMoe IJIaBHOeE,
KasKIbIHM CJIeIYIONINII IPOM3BOMHBIN KJIacC MMeeT JOCTYII (Hacaemny-
eT) K JaHHBIM U JeHCTBUAM BCeX CBOUX IIPEIIIECTBEHHUKOB (IIpa-
poauteneir). IloToMOK IoJydaeT B CBO€ PACIOPAMKEHUE BCe, UTO
OPUHAAJIEKAJ0 ero npeaky. IloToMok Mo:KeT mo0aBUTHL HOBBIE Me-
TOABI, CBOMICTBA WJIU TOJA WM M3MEHUTh Peajns3aliuio Ji00To MeTo-
Ia, HO He MOXKeT X YHUUTOXKUTh. COrJIacHO OIpee/IeHrI0 HacJe-
IOBaHUS, IOJIA U METOABI IIPeIKa JOCTYIHBI ero moToMKy. Eciau B
IMIOTOMKE CO3MaeTcs OJHOMMEHHOE IT0Jieé MJIW METOH, MOKHO T'0BO-
PUTH O IEPEeKPBITHU II0JeH M MeTOAOB.

B OOII umcnosb3yioT ABa BUJA HEPAPXUMU.

WUepapxusa «Iegoe—dacThb» IOKa3bIBAeT, UTO HEKOTOPHIE abCT-
PaKI¥ BKJIIOUEHBI B HEKOTOPYIO abCTpakI[Mi0 KaK ee 4YacTu, Ha-
mpuMep, CTPOeHHe I[BETKA OIMCHIBAETCA CJAEAYIOIIUMU YACTIMU:
I[BETOJIOJKE, IECTUK, THIUMHKMN, I[BETOHOYKKA, 3aBs3b, JIEIIECTKU.
ITOT BapUaHT MEePaAPXUU UCIIOJb3yeTCA B IIPOIlecce PasbUeHus CUc-
TeMbl Ha Pas3HBIX ATAIllaX MPOEKTUPOBAHUA (HA JIOTMUECKOM YPOB-
He — IIpU JeKOMIO3UIIMU IIPpeAMeTHOIl objacTu Ha O0BEeKThI, Ha
$puU3UIECKOM YPOBHE — IIPU JeKOMMIO3UIIUY CHUCTEMbI HA MOILYJIU U
IIPY BBIJEJIEHUH OTAEJbHBIX MPOIECCOB B MYJBTUIIPOIIECCOPHOII CH-
creMme).

Uepapxusa «oObIjee—4acTHOE» — IIOKa3bIBAaeT, UTO HEKOoTopas
abcTpaKIinus SBJIAETCS UYACTHBIM CJIydyaeM APYroil abCTpaxIiiuu, Ha-
IpuMep, ejlb — 5TO Pa3HOBUIHOCTh XBOMHBIX J€PEBbEB, a Jepe-
BbS — 9TO YaCTh PACTUTEJbHOTO MUpPAa IIJaHEeThI. VICIoab3yercs
mpu paspaboTKe CTPYKTYPHI KJACCOB, KOTZA CJIOMKHBIE KJIACCHI
cTposATcA Ha 6ase Gojiee MPOCTHIX MyTeM A00ABJIEHUS K HUM HOBBIX
XapaKTepPUCTUK U, BO3MOYKHO, YTOUHEHUA UMEIOIUXCA.

Yupaxkuaenue 1.3.2. Paspaboraiite Kiacc Touka.

Pemenue

Omnpenenum HOBBIH Kjacc TPoint (Touka). Touka ompemensercsa
KoopauHatamu X n y. O0bexTsl Tuia TPoint mo:xHO caenats BUgM-
MBIMHU WJI HEBUAUMBIMH, 3aJaTh I[BET U300pasKeHnsd, IIePeMeCTUTh
u T. O
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ITonnaa crpykrypa kiaacca TPoint nmeer Bun:

TPoint = class
Private
Fx, Fy: Integer;

Fvisible: Boolean; ““"'C
Fcolor: Word; cZEﬁXEEE
Publlc , . n MeTomaMu
Constructor Create (InitX, InitY: Integer); guacca
Destructor Destroy; TPosition

Function GetX: Integer; r____’
Function GetY: Integer;

Function IsVisible: Boolean;

Procedure Show;

Procedure Hide;

Procedure Move (NewX, NewY: Integer);
end;

ITosTomy waacc TPoint omuiiem ciaemyooimum oO6pasom:
TPoint = class (TPosition)

Private

Fvisible: Boolean;

Fcolor: Word;

Public

Constructor Create (InitX, InitY: Integer);

Destructor Destroy;

Function IsVisible: Boolean;

Procedure Show;

Procedure Hide;

Procedure Move (NewX, NewY: Integer);
end;

TPosition, ykasaHHBI B CKOOKAaX IIOCJE 3ape3ePBUPOBAHHOTO CJIO-
Ba class, coobIaer KoMOUIATOPY, uTo TPoint sBIsAeTCA «ITOTOMKOM »
kJiacca TPosition # coOTBETCTBEHHO HACJEAYET BCE TOJIA W METOIbI
aTOTO KJacca (B yactHocTu, moasa Fx u Fy, meroner GetX u GetY).

Knacc TPoint onmcrkiBaeT HOBBIE ITI0JISA, OMPEAEIAIONINE BUAUMOCTD
(FVisible) u mser (FColor), u metons! oupenennTs BugumocTsb (IsVi-
sible), oro6pasuts (Show), cuparars (Hide), mepemecturs (Move).

KouctpyxTop Create u mectpykTop Destroy mepeompemensatores.

OTmeTnM, UYTO HOBBIF KJIACC aBTOMATHUYECKH! IIOJIy4aeT BCe OaH-
HbIE M METOJbl CBOMX IIPEJKOB, TO €CTh dK3eMILIApP Kjacca TPoint
COIEpP:KUT Bce maHHBIe (1oJia) u meTonbl Tumna TPosition. Takum 006-
pasoM, B MepapxXuuHOM JepeBe KJACCOB II0 Mepe yIaJeHus OT KOPHSI
OymyT BCcTpeuaThbcsa Bce 6ojiee CIOMKHBIE KJIACChI, 9K3EeMILIIPaMu KO-
TOPBIX OYAYT O0BEKTHI C 00JIee CIOMKHOM CTPYKTYPOM U IIOBEIeHIEM.
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HocTymn K IMOJSIM W METOHAM, ONMCAHHBIM B KJACCEe-POLUTEJIE,
OCYII[ECTBJISIETCS TaK JKe, KaK K COOCTBEHHBIM.

Tunmusamua. HamoMHuM, THII — 3TO TOUHAA XapaKTEePUCTUKA
CBOIICTB, BKJIIOUAS CTPYKTYPY U IIOBEJEHUE, OTHOCAIIYIOCA K HEKO-
TOPOIi COBOKYIIHOCTH 00BeKTOB. Tummsarnumsa — 5TO orpaHUUYeHUe,
KOTOpOe HaKJIaAbIBaeTCA Ha KJiacC 00'beKTOB U IPEIATCTBYET B3au-
MO3aMEeHSIeMOCT! PAa3JUYHBIX KJACCOB WM CUJIBHO CYsKaeT BO3-
MOJKHOCTh TaKOW 3aMeHBI.

Hcnonb3oBanue MpUHIHKIIA TUIU3ANUN 00eCIIeUMrBaeT:

O paHHee o0HApPysKeHUE OINOOK, CBI3aHHBIX C HEIOMYCTUMBIMU
omepanuAMMU HaJ IPOrpaMMHBIMU 00beKTaMu (omubKu oGHa-
PYKUBAIOTCS HA 9Talle KOMIMIAINY TPOrPaMMBbl IIPU IIPOBEP-
Ke JOMYCTMMOCTH BBIIIOJIHEHUWS JaHHOW Oolepanuu Hajg IIpo-
TPaMMHBIM OGBEKTOM);

O yupollleHre AOKYMEeHTUPOBAHUA;
O BOBMOJKHOCTBL TeHepanum 6ojiee 3h(GeKTUBHOTO Koza.

B OOII Bosmo:xHA cTaThUYecKas M JUHAMHUYECKAsS CBSI3b MMEHU
o0beKTa 1 ero Tuia. B mepBoM ciydae 3TO 03HAYAET OIpeaesIeHUe
THUIIOB IIEPEeMEHHBIX BO BpeMsA KOMOIUJIANUKA. BO BTOPOM — THUII BBI-
pakeHUsA OIpelesseTcsa BO BpeMs HCIOJHEHUS NPUIOKeHUA. M3
MIPUHITUIIOB TUHAMUYECKON CBSI3Y U HACJIeLOBaHUSA BHITEKAET OUeHb
BasKHOE CBOICTBO, IIpUCYyIlee 00beKTaM — moaumopdusm. Ilosu-
MOpP(MU3M — 5TO BBIAeJEeHNE HEKOTOPOro HeliCTBUS, T. €. HeHCTBIUe
IOJI’KHO UMETh MMs, 1 CO3JaHNe CPEACTB MCIOJIb30BaHUA AeHCTBUSA
00BbEeKTaMU MepapxXuu, IpuUYeM KasKAbIN KJacc peaaus3yeTr 9TO Jeii-
CTBHE TaK, KaK OHO IJIS HEro IOAXOIWT.

Urak, Ipu co3TaHUU MEePAPXUU KJIACCOB MOYKET 00HAPYIKUTHCA,
YTO HEKOTOpPbIe CBOMCTBA O0BEKTOB, COXPaHSA HasBaHUE, U3MEH-
IOTCA IO CYTH.

I peanusaniuy TaKUX MePapxXuii JOJKeH ObITh MPeayCMOTPeH
moIMMOP(PU3M, 00eCcIeunBaIOIINA BO3MOYKHOCTD 3aJaHUS Pas3JIMd-
HBIX peajn3aluii HEKOTOPOTO €JMHOTO II0 Ha3BaHUIO MeToJa IJId
KJIaCcCOB pasJINUHBLIX ypoBHeil mepapxuu. B OOII Takoii mosmmop-
¢dusM Ha3BIBAETCA NPOCMbLM, & METOIbl, UMEIOI[1e ONJNHAKOBOe Ha-
3BaHNEe, — CTATUYECKUMHU HOJMMOP(PHBIMU. B pamee paccMOTpeH-
HBIX YIIPaKHEHUAX CTATUUECKUM HTOJIUMOP(GHBIM METOIOM SBJIAETCSH,
Hanpumep, KoHCTpyKTOop Create.

COBOKYIIHOCTDH ITOJUMOP(PHBIX METOJOB C OTHUM HNMEHEeM IJII
nepapxuu KJaccoB o0pasyeT eInHBII IOJNMOP(HBIA MeTOn mepap-
XWHW, B KOTOPOM Peaau3aiiusd IoJUMOP(GHOro MeToa A KOHKPEeT-
HOTO KJIacca TPeNCTABJISIET OTAEJbHBIA acIeKT.
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Caoxcubtit noaumopgusm. IlomumophHBIMU 00BEKTaMU, UJIN II0-
JIUMOPGHBIMY IIePeMEeHHBIMY, HA3bIBAIOTCA II€PEMEHHBIEe, KOTOPBIM
B IIpOIecce BBITMMOJHEHUSA IIPOrPaMMbl MOJKET ObITH IPHCBOEHO 3HA-
YyeHUe, TUN KOTOPOTO OTJIMUYAETCA OT THUIA TePEeMeHHOM.

B sA3bIKax €O cTPOro¥ TUMM3AIlHMEN TaKas CUTyalus MOYKEeT BO3-
HUKHYTH

O mpu mepenadve o0beKTa THIA KJacca-MMOTOMKAa B KauecTBe (hak-
THYECKOr'0 IIapaMeTpa IOAIPOrpamMMe, B KOTOPOH 3TOT Iapa-
MeTp ONHMCAaH KaK IlapaMeTp THUIa KJacca-ponuTesnsa (ABHO —
B CIIMCKe [IapaMeTPOB WJIM HeSABHO — B KAaUeCTBE BHYTPEHHEIO
mapaMeTpa, MCIOJb3yeMOro IIPKM BbI30Be MeTomoB — Self);

O mpu paboTe ¢ yKasaTeJasaMU, KOTAa Ha 00BeKT KJacca-poauTe-
Jig TPUCBAMBAaeTCs ajgpec 00beKTa KJacca-IoTOMKA.

Tumn moauMOppHOTO 00BEKTA CTAHOBUTCS W3BECTHHIM TOJBKO Ha
oTare BBIIOJHEHNS IIPOrPAMMBbI, COOTBETCTBEHHO, IIPM BBI30OBE ITOJI-
MOP(MHOr0 MeToJa [JIsi TaKOr0 O0BEeKTa HYKHBIN acleKT TaKKe I0JI-
SKEH BBITIOJIHATHCS HA 9Talle BBINOJHEHUA. [[JIs 9TOro B A3BIKE MOKEH
OBITH peajn30BaH MEXAHW3M II03JHEro CBA3LIBAHUS, IIO3BOJISIOIIMI
OIIPENeJIATh TUII OOBEKTA M ACIIEKT IIOJIUMOP(MHOr0 MeTona, K KOTOPO-
My uAeT oOpallleHre B IIpOrpaMMe, HA STalle ee BBITTOJTHEHUd.

C moMoIIbI0 MeXaHN3Ma MO3JHEer0 CBA3LIBAHUSA Pean3yeTcs ore-
paTuBHAsA MEpecTpoiiKa MpPorpaMMbl B COOTBETCTBUU C THUIIAMU IKC-
MOJIb3YEMBIX OO0BEKTOB.

PaccMoTpuM 9TO CBOMCTBO HaA IPaKTHUKe.

Yupaxkuenue 1.3.3. PaspaboraiiTe rKaacc OKPYKHOCTB.

Pemenne

Onpenenum HOBHIHM Kiace TCircle (oxpy:kHOCTB). OKpPY'KHOCTH
ompejesisgeTcs IeHTPOM C KOOpAWHATAMU X, V U paguycoMm r. O06sb-
eKTBhI 9TOT0 THUIA MOYKHO CIeJIaThb BUAMMBIMHU HJINM HEBUIMMBIMU,
3a7aTh IIBET M300pa’KeHUdA, IEePEMECTUTh U T. A. B cBA3U C 3TUM
MOJKHO OIIPeIeJIUTh HOBBIM KJIAaCC KaK IIOTOMOK KJacca TPoint:

TCircle = class (TPoint)

Private

Fr: Integer; {pagmuyc}
Public

Constructor Create (InitX, InitY, InitR: Integer);
Destructor Destroy;

Function GetR: Integer; {BosBpaIaer sHauenue paguyca}
Procedure Show; {cupaTars}
Procedure Hide; {oToGpasuTs}
Procedure Move (NewX, NewY: Integer); {mepemecTuTn}

End;
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Kiaaccer TPoint u TCircle cBA3aubl OTHOIIIEHEM HACJIELOBAHIS
u comep:xar meronbl Hide (cupsarars), Show (oTobpasuts) u Move
(mepemectuTts). OueBuaHo, uTo MeToAbl Show u Hide mma xKammoro
KJlacca CBOM, HO JiormkKa merToza Move coBmamgaer:

lepeMeCTUTH :
CnpaTarTs OOBEKT; {BBI30B MeTozma Hide}
MSMEHUTE KOOPAMHATH OOBLEeKTa; {x:=NewX; y:=NewY}
OTobpasuTe OBBEKT; {BBI30B MeTOga Show}

IlosToMy ecTecTBEHHBIM OBLIO OBl JKeJaHWe OIPENeJUTH MEeTOT
Move Toasko B TPoint Tak, uroosl kiaacc-moromok TCircle yuacie-
IoBaJs ero 6es ompeznenenus. Ho B merome Move CCBLIKY Ha METOABI
Hide u Show dopmMupyooTcsa Ha CTaANU KOMIWJIAIWUA. ITO JKECT-
Kas, CTaTUYecKas CBs3b, U 0e3 ee «paspbiBa», T. €. PeaIus3aliuu Me-
xaHu3Ma 0oJiee MO3HEro (PopMUPOBAHUSA CCHIIOK HA METOABI He Ha
CcTauy KOMIIWJISAIMK, & HA CTAJUU BBHINOJHEHUSA ([UHAMUYECKOE
CBSI3BIBAHME), PEAJN30BaTh 9TO HEBO3MOKHO. [[oOaBieHMne K 3aro-
JIOBKY MeToZa 3ape3epBUPOBAHHOTO cyoBa virtual ob0baBiIger ero
BUPTYaJbHBIM, T. €. CBSI3b C 9TUM METOIOM YCTAHABJIMBAET Ha CTa-
IWU BHIIIOJHEHUA mporpaMMbl. Ilepenuiiem onucaHue KJIaccoB cJlie-
IYIOITUM 00pasoM:

TPoint = class (TPosition)

Procedure Show; wvirtual;
Procedure Hide; wvirtual;

end;
TCircle = class (TPoint)

Procedure Show; override;
Procedure Hide; override;

end;

HupexTuBa override mcmoab3yeTcsa A Iepeonpeneaenns GyH-
KIIMOHAJIBbHOCTY METOHA-IpenKa, OHa HeoOXOoAuMa [JIA MOAAEPIKKHI
moIuMOpGhHON HepapxXuu.

Peanusanus AUHAMHUYECKOH CBA3U IJsI O0OBEKTOB, MMEIOIHX
X0Ts ObI OMMH BUPTYAJbHBIA METOH, OCYIIECTBJISIETCSA C IIOMOIIIbIO
TabauIbl BUPTyaabHBIX MeTomoB (TBM). Oma comep:kuT ampeca
BUPTYAJbHBIX METOAOB. [JIA Ka'KIOr0o KJacca BO BpeMs KOMITHJIS-
nuu mnmporpamMmbl crpoutcsa ogHa TBM (puc. 1.3.2).
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0O0bexT Tuma TPoint TBM Tpoint
Pasmep oOBekTa
[lonsa, Koz BupryansaOrO
METObBL MeToza AJsS 00beKTa
Ykazarenb 1 kJjaacca TPoint
Amnpec TBM— » Procedure Show;
Puc. 1.3.2

dopMupoBaHUE CBA3U MEXKIY dK3eMILIAPOM KJjacca (00beKTOM)
u TBM ocyiiecTBiisgeT KOHCTPYKTOD.

OTMeTuM, UTO METOALI, paboTamwIinue ¢ IOJIUMOP(PHBIMU 00BEK-
TaMH — 3TO BCErja MEeTOAbLI KJIACCOB-IIPEIKOB, OIMCHLIBAIOIIME 00-
e MOMEHTHI ITOBeleHrnsT 00heKTOB. B CI0KHOM mepapXuu, TaKuM
00pa3oM, MOYKHO BBIJEJNUTHh CEMEICTBO KJIACCOB CO CXOMKUM IIOBeJe-
HueM 00beKToB. OHM 00pasyioT IoaepeBhsa, B KOPHE KOTOPBIX Ha-
XOAUTCA KJAcCC, OIMPEIesAI0ONNii 00Ie MOMEHTHI ITOBEeIeHM.

HNrax, MbI cMOTJIN MCKJIIOUUTL MeTos Move u3 onucanus Kjacca
TCircle, cmenaB ero mosuMopdHBIM. Bece 00beKThHI KaaccoB TPoint
u TCircle OyayT MCIIOJIB30BATh €r0, IPUUYEM TaK, KaK MM 5TO HEO0O0-
XOAMMO.

ChopmyaupyeM IIpaBujaa, KOTOPbIe BA)KHO BBIMOJHATHL IIPU pa-
0oTe ¢ BUPTYAJIbHLIMH METOLAMMN:

O ecqu B HEKOTOPOM KJacce METOJ| ONMCAH KaK BUPTYaJbHBIN,
TO BCe IIPOM3BOAHBIE KJACCHI, BKJIIOUAIOIIVIE METOJ C TeM Ke
UMeHeM, MOJIKHBI OIMCATH 3TOT METOJA KaK HOJIUMOPQMHBIN
(override). Henbdst 3aMeHUTh BUPTYAJbHBIA METOJ CTATHYE-
CKUM;

0 IOPANOK PACHOJOYKEHUs, KOJIWYECTBO U THUIBI (DOPMAaTbLHBIX
ImapamMeTpOB B OJHOMMEHHBIX BUPTYAJIBHBIX METOLAX JOJIKHBI
0CTaBaTHCA HEU3MEHHBIMU.

B momonHeHWM K BUPTYaJbHBIM METOJAM, [JIA Peaju3aluu Io-
aumopdusma B Object Pascal ncnonbsyioresa guHAMUYECKUE METO-
AbI. ITo Bo3MOXKHOCTSIM HacCJJIeJOBaHUA N IIEPEKPBbITHA OHM aHaJIO-
T'MYHBI BUPTYaAJIBHBIM MeETOJdaM, HO MJOCTYII K HMWM BBIIIOJIHAETCA
yepes Tabauiy guaamuueckux meronos (TIM). TIIM xpauHut agpe-
ca TOJBKO TeX AUMHaMHWUYeCKHX MEeTOJO0B, KOTOPbI€ OIIpeaeJIEHbl B
ITaHHOM KJiacce. TaKo#l ITOJXO IIO3BOJIAET CHUSUTh PACXOJ] HaMATHU
IIpu 0OJIBIIIOM KOJIHMYECTBE 3TUX MEeTOOOB W CaMHUX KJIACCOB.
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Ha kaXapiii fuHaMUYECKUII METOJ NPUXOAUTCA TOJIBKO OJHA
CCBLIKA, IIPeACTaBJIeHHASA WHIEKCOM, II0 KOTOPOMY UM IIPOMCXOIHUT
MOMCK MEeTOoJa IJA BBHI3OBA.

g o0bABIEHUA MeTOoa JUHAMHUECKUM HCIIOJIb3yeTCA AUPEK-
tuBa dynamic. IlepeKpriTiie TUHAMUYECKUX METOHOB ITPOM3BOIIT-
cAd TaK JKe, KaK U BUPTYAJbHBIX — C HMCIOJb30BAaHUEM KJIIOUEBOTO
caoBa override.

Abcmpaxmuuie memoodst

AGcTpaKTHBIE METOBI KCIIOJB3YIOTCA IPU O0BABICHUU METO-
OB, peaju3amusa KOTOPHIX OTKJIaAbIBaeTcA. TaKkue MeTOAbI B KJiac-
ce OMIUCHIBAIOTCS CIYKeOHBIM cJIoBOM abstract u o6s3aTesbHO mepe-
OIIpeNesiAI0OTCA B IMOTOMKAaxX KJacca.

Knacc, B cocTaB KOTOPOTO BXOAAT METOIBI C OTJIOXKEHHON peasu-
3amuen, HasbIBaeTcsa adcTpakTHBIM. Co3maBaTh 00BEKTHI abCTPaKT-
HBIX KJIACCOB 3allpelaeTcH.

Yupaxuenue 1.3.4. PaspaboraiiTe poaguTeJIbCKUI KJIaCC IJIs PU-
COBAHUS T'eOMETPUUYECKUX (puryp.

Pemenue

BoimesnM MUHUMAJIbHBIN 00bEeM CBOMCTB M METOIOB, KOTOPBIE
OIIpeJleIAIOT BCe reoMeTpuuecKue (purypsl. Bo-mepBbIX, 3TO TOUKA,
OTHOCHUTEJBHO KOTOPOIl OyJeT OIpemesAThCS IOJOKeHUre (PUrypsl
Ha 5KpaHe. Bo-BTOPBEIX, 9TO I[BET OTOOpaKaeMOil reOMeTPUUEeCKOit
¢urypsl. Kpome Toro, ompenesnM MeTOJbI: CKPBITH, OTOOPasUTh,
epeMecTUTh reoMeTpuueckyio purypy. CyTb MeTona mepeMecTUTD
ocTaeTcs HpeKHeli:

CKPBITE ;
3amaTh HOBOE PACIIOJIOKEHME T'€OMETPUUECKOM OUIYPHL;
OTobpasuTs;

MeTonbl CKpPBITH M OTOOPA3UTh AJSA KaKIOW TeoMeTPUUecKOi
Guryps 6yayT ONPESeNAaTh II0-CBOEMY, IIO9TOMY HEOOXOIUMO 00hsI-
BUTH WX BUPTYAJbHBIMH U aOCTPAKTHBIMU:

Type

TPosition = class
private

Fx, Fy : integer;
public

constructor Create (InitX, InitY: Integer);
function GetX: integer;

function GetY: integer;

destructor Destroy;

end;
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TGeometricalFigure = class (TPosition)
private
Fcolor: word;
public
constructor Create (InitX, InitY: integer; InitColor: word);
destructor Destroy;
function GetColor: word;
procedure SetColor (NewColor: word);
procedure Show; virtual; abstract;
procedure Hide; virtual; abstract;
Procedure Move (NewX, NewY: integer);
end;

ITapanmean3smM — CBOIICTBO HECKOJBKMX abCTpaKIluil OmHOBpeE-
MEHHO HaXOQUTHCA B AaKTUBHOM COCTOSHUMU, T. €. BHIMOJHATH HEKO-
TOpPBIE OIEPAIIVH.

EcTb 3amaun, B KOTOPBIX aBTOMATHUYECKIE CUCTEMBI JOJIXKHBI 00pa-
06aThIBATH MHOT'O COOBITUII OMHOBPEMEHHO. B Apyrux ciaydasax morpeo-
HOCTb B BBIUMCJIUTEIBHONM MOIITHOCTU TIPEBBIIIAET PECYPChI OIHOTO
mpolieccopa. B KaKkaoil M3 TaKUX CUTyAIllUil eCTECTBEHHO KCIIOJIb30-
BaTh HECKOJbKO KOMIIBIOTEPOB [JIA PEIeHUdA 3aJaul WUJIU 3aJeHCT-
BOBAaTh MHOI03aJJauHOCTh HA MHOTOIIPOIIECCOPHOM KOMITBIOTEDE.

IIpomecc — 310 (hyHAaMeHTASbHAA €IUHUIIA NeHCTBUSA B CUCTeE-
me. Kaxxkpmas mporpamMma MMeeT IO KpaliHeill Mepe OAWH IIOTOK
yIIpaBJIeHUs, HapaJjjejbHas CHCTeMa, MMeeT MHOr0O TaKMX IIOTO-
KOB: IJIMTEJIbHOCTD CYIIIECTBOBAHUA OTHUX HEMOJT0, a APYTue Ku-
BYT B TeUeHUE BCEro ceaHca paboThI cucTeMbl. PeanbHasa mapaJiie-
JBHOCTh JOCTUTAETCS TOJBKO Ha MHOTOIPOIECCOPHBIX CHUCTEMaX, a
CHUCTEeMBI C OJHUM IIPOIIECCOPOM HUMUTHPYIOT HapajIeJbHOCTH 3a
CcUeT aJITOPUTMOB pasdfeleHusA BPEMeHW.

CoxpaHAEeMOCTh — 3TO CIIOCOOHOCTH abCTPAKIIUU CYIIECTBOBATH
BO BpeMeHH, IepeKuBas IOPOAUBIINY ero mpoiiecc, u (1au) B IPo-
CTPAHCTBE, IIePEMEIIAACh M3 CBOETO IIE€PBOHAUAJIBLHOTO aJPECHOTO
IIPOCTPAHCTBA.
JIt060if IporpaMMHBIN 00BEKT CYIIeCTBYeT B IIaMATHU U JKUBET B
TeuyeHne HeKOToporo BpeMeHU. CHEKTP COXPaHAEMOCTH OOBHEKTOB
OXBaTHIBAET:
O BpeMeHHBbIe 00BEKTHI, XPaHAIINEe MPOMEKYTOUHbIE Pe3yIbTa-
THI BBIYMCJIEHUS BBIPAKEHUI;

O JOKaJdbHBIEe 00BEKTHI, CYIECTBYIOIME BHYTPHU IOAIPOTPAMM,
BpPeMs JKU3HU KOTOPBIX MCUYMCJIAETCS OT BhI30BA IIOAIPOrPaM-
MBI [0 ee 3aBepIIeHUsd;
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O ryobanbHBIE O0BEKTHI, CYIIIECTBYIOIINE, IIOKA IIporpaMMa 3a-
rpy’keHa B IIaMsTb;

O coxpaHseMble TaHHbIE, KOTOPbIE COXPAHAIOTCA B (hailiax BHEIII-
HeWl maMATH MeXKJIy CeaHCaMU BBINOJHEHUSA ITPOTrPaMMBbI.

1.4. Komno3uuus n HanoNHeHue

B pesyabTaTe 00BEKTHON JeKOMIO3UIIMYU BTOPOTO U Aajee ypPOB-
Hell MOT'yT HOJIYUUTHCSI 00BeKThI, HaXOAAIIIecsa MeX Ay co00ii B OT-
HOINIEHUY BKJIOUeHUA. Kjacchl AJA peaamsanuy TaKUX OO0BEKTOB
MOTYT CTPOUTHCS ABYMSA CIIOCO0AMM: C MCIIOJb30BAaHMEM HacJied0Ba-
HUSA WJIU KOMIIO3UIIUU.

HacnemoBanue mTpuUMeHSAETCS TOraa, Korga paspabaThbiBaeMbIil
KJIACC MMEeeT C MCXOMHBIM CXOOHYIO CTPYKTYPY U 3JIEMEHTHI II0Bee-
Hus. B Tex ciayuasx, KoTrga CXOQHOE IIOBeAeHIe He IPOCMAaTPUBAET-
cA WM HacJeJOoBaHWe MO KAaKWM-TO NpUUYMHAM HellesecoodopasHo,
MOYKHO HCIIOJIb30BATh KOMIIOSUIINIO KJIACCOB.

Kommosuiiueii HasbIBaeTcsA TaKoe OTHOIIIEHWE MeXKIY KJaccaMu,
KOT/Jla OfWH SBJISETCA YacTbio BToporo. KomMmosuius peaamsyercs
BKJIIOUEHNEM B KJAcC I0JIsI, ABJSIONIErocsa 00beKTOM APYIroro KJac-
ca. Takue MMOJsI HA3BIBAIOT O0OBEKTHBLIMHU.

BriioueHre 00b€KTOB B HEKOTOPBIA KJAacC MOKHO Peajn30BATh
¥ C UCII0JIb30BaHIEM yKasaTesiell Ha 00 beKThI, YTO IT03BOJISIET BKJIIO-
yuTh 0 uiau 60siee 00HEKTOB (eci OHU coOOpaHbl B MACCUB UJIU CITU-
CKOBYIO CTPYKTYpPy). Takas peanusamus KJjacca HasbIBaeTcs Ha-
TMOJTHeHUEM.

Yupaxkuenue 1.4.1. IIpunoxxenue «Bunbsapa». CopoekTupyiire
KJIACChI JJIS HAINCAHUSA KOMIBIOTEPHON WUIPBI B OMJILADPI.

Pemrenne

st peanusanum o0beKTOB moTpedyoresa Kiaaceel: TBilliardTab-
le (bunbapausiit cron) u TCircle (1rap).

IOna omucamusa ImIapoB BocmoJsb3dyemcss Kuaaccom TCircle
(yup. 1.3.3), JOIOJIHKMB ero HOBBIMU XapaKTepucTUKamu: color (irser)
u dx, dy — mar cmeleHus:

Type
TBall = class (TCircle)
private

dx, dy : integer;

color: word;

public

procedure SetColor (NewColor: word) ;
function GetColor: word;
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construcror Create (InitX, InitY, InitR, Initdx, Initdy:
integer; InitColor: word);
end;

BunbApaHBIA CTOJ — 3TO MPAMOYTOJLHUK, M3 KOTOPOTO BhIpe-
3aJI IO CTOPOHAM IIeCTh OKpYysKHocTell (1y3). Ha dopme pacmouia-
rajorca N OKpy:KHOCTeH (II1apoB), 00pas3yioOIUX MePBOHAUYAIBLHYIO
KOH(Urypamuio:

Type
TCollection = array[1l..100] of TBall;
TBilliardTable = class
private
x, y, width, height: word;
{KoOpAMHATEI BEpXHEro JIEBOT'O yIJIa U PasMepPhbl OUJIbAPIHOTO CTOJIA}

color: word; {uBer croma}
N: byte; {KosMuecTBO 11aPOB}
Balls: TCollection; {maccue ykasareseil Ha mIapbI}

Pockets: array[l..6] of TCircle; {MaccuB yKasarejeil Ha Jy3bI}
procedure SetConfiguration; abstract;
{HauasbHAA paccTaHOBKA II1apOB}

public
constructor Create (InitX, InitY, InitWidth, InitHeight,
NewColor: word; InitN: byte); {KOHCTPYKTOP OIpeJe/saeT Pa3Mepbl

OMIBAPIHOIO CTOJA, PACIIOJIOKEHUE JIY3,

BBI3bIBaeT nporenypsl SetConfiguration u Draw

IJI Ie€PBOHAYAIBLHOM PACCTAHOBKMY IIIAPOB U U300PaKeHUs CTOJIA}

procedure Draw; {nzobparkeHne OUIBLAPIHOTO CTOIA}

procedure Test; {npoBepka 11apoB HA CTOJIKHOBEHNE

IapoB MesKAY co00f U CO CTEHKaMHU CTO0JIa, HAIIpaBJIeHUE JBUKEHU

LIapoB IIPU 9TOM U3MEHSETCs, a TaKiKe IPOBEPKa

Ha MOIaJlaHue I1apOB B JIy3bI}

procedure Solve; {BBIIOJIHSIET TTEpEMEIIIeHNE IIaPOB,

YMEHBIIIasA CKOPOCTh JBUKEHU 11apoOB; BbI3bIBaeT mpoueaypy Test }
destructor Destroy;

end;

Taxum 00pasoM, MCIOJL3Yd MEXaHW3M HAIlOJHEHWHs, B KJace
TBilliardTable Brarouennl o0beKTHBIE o Balls m Pockets.
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3afaHug ANng caMoCTOATENbHOrO BbINOJIHEHUS

1.1. CocTaBbTe O0BEKTHYIO MOAEJE AJIs1 ABTOMATHU3AIMK Pa0OThI O10-
JUOTEKH.

1.2. CocTaBbTe 00BEKTHYIO MOJEIb TeJIe(OHHOr0 CIIPAaBOUHMIKA.

1.3. CocraBbTe 00bEeKTHYIO MOAehb «IIpoieccop», saMYyINUPYIOILYIO
paboty mpoiieccopa 9BM.

1.4. CocTaBbTe 00BEKTHYIO MOZEJH N3BECTHOM UTPHI « JHU3HB» , IPU-
nymaunoi Iox. I'. Konysem. Urpa mogenupyer sKU3Hb TUIIOTETH-
YEeCKOM KOJIOHUU »KUBBIX KJIeTOK. KJIeTKM poKaAatoTCs, BIXKIBA-
IOT ¥ TTOrubAaIOT IO OIpeesIeHHBIM IIpaBUjIaM. Bee moJsie KU3HU
KJETOK IIpeACcTaBjseT coO00M KBaApPaTHYIO PeIleTKy, KaKaas
AJYeliKa KOTOPOM MOYKEeT BMeIaTh OMHY KJIETKY.

O CocemAMu KJIETKHM CUMUTAIOTCA BCe KJETKU, HAXOAAIINECS B
BOCBMU SUYEHKaX, PACIIOJIOKEHHBIX C JaHHOI II0 TOPMU30HTA-
JI, BePTUKAJU W OUAroHaJIH’.

O Ecau y KJIeTKU MeHbIlle ABYX coceleii, To OHa morubaeT oT
OIUHOYECTBA.

O Ecau y KJeTKu 00JIbIlle TpeX cocelei, To oHa morubdaer oT
mepeHaceJeHusd.

O Ecau pamgoM ¢ IIyCTOH AYeHKOI OKaMKyTCA POBHO TPU COCEI-
HUE KJIETKHU, TO B 9TOH AUYeliKe POKAAETCSA HOBas KJIETKA.

0O T'ubesb U poKIaeHNEe KJIETOK IMPOUCXOAUT B MOMEHT CMEHBI
TOKOJIEHU.

WcxXogHbIMY TaHHBIMU CAYKUT HAYATILHOE PACIIOJIOKEHUe Kile-

TOK.

1.5. CocTaBbTe 00BEKTHYIO MOJIEJb, IeMOHCTPUPYIOITYIO ITIOBEJEHNE
cuctembl «CoaHie — 3emisa — JIyHa».

1.6. CocTaBbTe O0BEKTHYIO MOJEJb, JEMOHCTPUPYIOIIYIO CTPOCHUE
U pyaKmuonupoBanue CoTHeUHON CUCTEMBI.

Bonpochbi ans nosTopeHuns

1.

w N

B ueM COCTOUT KOHIIENITYaJIbHOE OTJIUUYNE CTPYKTYPHOTO IPOrPaMMUPO-
BaHUA OT 00'BEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMUPOBAHUA?

. Uro Taxoe kjacc? O0bACHHATE pasjandyre TEPMUHOB KJIACC U O0'BEKT.
. IlepeuncauTe sTanbl 06 HEKTHOMN JEKOMIIO3UIIUN.
. Uro Taxkoe mosumopdusm? IIpuBegure mpuMep, JeMOHCTPUPYIOIINIT He-

00X0JUMOCTD OIIPe/ieJIeHUA ITOTUMOPGHOTO METOA.

. Buem CXOACTBO M OTJIMYME METOAO0B, OIIMCaHHBIX KaK BUPTYyaJ/JIbHbIEe U OU-

HamMuuecKue?

. [l uero uCHoab3yooTcsa abCTPaKTHbIE METOLbI?
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BeeneHue B cpeny nporpaMmMupoBaHuUS
Delphi

2.1. UcTopuyeckas cnpaBka

Bo Bpemena DOS, KoTopbIe yiKe CTaJu UCTOPUEH, IPOrpaMMU-
CTHI CTOSJIN Tepe]] HeJIeTKUM BBIOOPOM MesKAy HPOAYKTUBHBIM, HO
HeahderTuBHBIM Basic u ad)eKTUBHBIM, HO HEIIPOLYKTUBHBIM ac-
cemOmepom. IloaBienme xommnuiaaTopa Turbo Pascal Bo mHOrom
paspemuygo uX mnpobsieMmbl. IIporpaMMucTBI, paboTalom[ye IIOf
Windows 3.1, okasajauch mepesn CXOKell MIpo0JeMOoii: UTO BhI-
OpaTh — MOIIHBIN, HO TpeOyiomuii 3Haauit C++, WIu IPocToii, HO
Kpaiine orpaHndyeHHBIH Visual Basic (VB). C nmoasienuem B 1995 r.
Delphi 1 BosHUK HOBBIZ HOAXOM K pPaspaboTKe IPUJIOMKEHUN B cpele
Windows: mmpocToit s3bIK, BU3yaJbHAsA paspaboTKa IPUIOKEHUHA, COo-
3aHMe OTKOMIMINPOBAHHBIX BBITIOJHAEMBIX (DaiiI0B, ITUHAMUUYECKUX
oubanorex m MHOTOE Apyroe. Delphi 1 ObLI MEPBHIM MHCTPYMEHTOM
paspabotku Windows-nIpuioKeHnii, 00beINHUBIIINM B cebe OITUMU-
BUPYIOIMNI KOMIUJIATOP, BU3YAJbHYIO CPey IIPOrpaMMHPOBaHUS
W MOII[HbIe BO3MOKHOCTH IJisI paboThI ¢ 0asaMu HJAHHBIX.

B 1996 r. mosaBuaack Bepcus Delphi 2, mpennasHauenHas aasa
PaspaboTKU IPUIOMKEHUNA A5 32-PaspsaagHbIX OIIEPAI[IOHHLIX CHCTEM
Windows 95 miu Windows NT.

Delphi 3 Beitmta 8 1997 r. B aToit Bepcuu Delphi 6611 pacminpen
HA0Op MHCTPYMEHTOB AJIsd paspaboTky Windows-IpuiIosKeHuii, yIIpo-
IIIeHO MCIIOJB30BaHue TaKuxX TexHoJjgoruii, kak ActiveX um COM,
moafep:KkKa 6a3 MAHHBIX C MHOTOYPOBHEBOII apXUTEKTYPOIi.

B 1998 r. nossuinack Bepcusi Delphi 4, rimasHoil 3amaueii KOTOpoit
CTaJio YyIpoIeHWe paspaboTKu npuio:KeHuii. IloABUINCH HOBBIE
cpelcTBa HABUTAIMU B MPOTpaMMaxX M MCIOJIb3YeMbIX KJaccax. Busy-
aJbHas cpefa paspaboTKU IepPelpPoeKTUPOBaHAa U JOIOJHEHA BO3MOK-
HOCTBIO TPUCTHIKOBBLIBATDL MAHEJIN WHCTPYMEHTOB U OKHA, UTO CleJja-
JIO TIpolecc paspaboTKu 0oJiee YIOOHBIM. BbLIN pacHIinpeHbl CPeacTBa
MOAAEP:KKU KOPIOPATUBHBIX MHOI'OIIOJB30BATEIbCKUX DPEIeHU.

Brixox Bepcum Delphi 5 B cBeT cocrosizicst BO BTOPOii ITOJIOBUHE
1999 r. Ee xapakTepusyIoT:

O yayulenue rpaduueckoil cpeabl pas3pabOTKU M OTJaTUYUKAa,

TmaKeT MOAIeP:KKN I'PYIIOBOI paspaboTKMU IMIPOrpaMM W MHCT-
PYMEHTHI TPAHCJISAINN;
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O Habop HOBBIX (DYHKIIUI, IpeJHA3HAUYEHHBIX MJIS YIIPOIEeHUS
paspaboTku mpuiaoxkeHuin aasa Internet;

O cTa0UIBLHOCTL PAO0OThI CHUCTEMBI.

2.2. OCHOBHbI€ 31eMEHTbI Cpeabl
nporpammupoBanus Delphi

HOnsa Toro utobsl 3amyctuth Delphi, BeimosHuTe KOoMaHIy:
ITyck — IIporpammbr — Borland Delphi 5 — Delphi 5 (puc. 2.2.1).

Delphi 5 - Project]

o=-a

IlamuTpa KOMIOHEHTOB
T'naBHOe okHO Delphi
ITaresns GBICTPOrO ZOCTyIA

KomGuHUpOBaHHAs MaHeNb BEIGOpa 06bEKTa
OxHo Object Inspector Juszaiinep dopm

OKHO peJlaKTHPOBAHUA MOXYJIA

o Ty ENEY

Puc. 2.2.1

B unTerpupoBanuyio cpeny paspaborku Delphi BxoguT HECKOIB-
KO OCHOBHBIX 3JIEMEHTOB.

I'naBunoe oxuo Delphi. I'taBHoe okuHO Delphi comepsgut riraBHOE
MEHI0, IIaHeJb OBICTPOTO JOCTyIa W MAJUTPY KOMIIOHEHTOB.

ITarens GBICTPOTO JOCTYIA (MM HATUTPA MHCTPYMEHTOB) COLED-
JKUT KHOUKM!, BBIIOJHAIOIINE HEKOTOPbIe KOMaHAbl MEHIO, HAIIPU-
Mep 3allyCK HNPUIOKEeHUS (@ ) Uau MepeKJIIoUueHrne MeKIy Au3aii-
HepoM (OPM U OKHOM pegakTupoBaHua mozyia ( &1 ).
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ITamuTpa KOMIIOHEHTOB COJAEPIKUT MUKTOTPAMMBbI, KOTOPbIE IIPeJ-
CTaBJIAIOT KOMIIOHEHTHI 010JIMOTEeKY Bu3yas bHbIX KoMIloHeHT (VCL).

I'nmaBHOE MEHIO IIO3BOJIAET YIPABJIATH BCEMU acCIeKTaMU PabOThHI
B Delphi u3s ogzoro mecra, Tak utro B Delphi He TpeOyercsa nHguBu;-
IyaJbHOTO MEHIO IJIs KasKIOro OKHA.

Oxkno Object Inspector. OroGpaskaer cBoiicTBa (MM COOBITH)
OJHOTO MJIU HECKOJbKUX BBIOPAHHBIX KOMIOHEHTOB. OKHO MHCIIEK-
TOpa OOBEKTOB COCTOUT U3 CJIEAVIOIINX 3JIEMEHTOB.

Kom0OunupoBanHasa maHeab BEIOOPA 00bEKTa — 9TO IOJIe, PaCIIo-
JIO’KeHHOe BBEpXY OKHA HMHCIEeKTopa o0beKToB. Ha pumec. 2.2.1 B
KOMOMHUpPOBaHHOU maHenm ykasaH o0beKT Forml: TForml.

Crpanwnna cBoiicTB (Properties). [lyia KasKaIoro KOMIIOHEHTA OIIpe-
leJIeH CIIUCOK CBOMCTB, M3MEHEHNE KOTOPBIX IPUBOAUT K M3MEHe-
HUIO BHEIIIHEro BUIA O0BEeKTA WM K M3MEHEHHUIO PeaKIUy Ha BHEII-
HUe BoaaelcTBusaA. JleBasgd KOJOHKA CTPAHUIILI CBOMCTB COIEPIKUT
UMeHa CBOMCTB, a IpaBad — WX 3HAUEHUH.

Crpanutia coosrtuii (Events). Kamapiii KoMmoHeHT cmmocobeH pe-
arupoBaTh Ha COOBITUA, CIIMCOK KOTOPBIX OTOOpa’KeH Ha CTPAHUILE
cOOBITHH MHCHEKTOpa 00BeKTOB. JleBasd KOJIOHKA CTPAHUIBI COOBI-
TUH COAEP:KUT Ha3sBaHUS, a IIpaBad — UMs IIPOIEeAYypPhI-00paboTun-
Ka COOBITHA.

Husaiinep popm. Popma — 9TO BU3yaJbHOE M300pakeHre OKHA
mpunokeHus. IIpocTble TPUIOKEHNUA NMEIOT TOJBKO OXHY (GOpMY,
a 6oJiee CJIOKHBIE IIPUJIOMKEHUS MOTYT 00JIafaTh MHOXKECTBOM Ta-
Kkux dopm. ToueuHas ceTka, oTobpaskaemMasi B IIpoIlecce IPOEKTH-
poBaHUS TPUJIOKEHUS, ITOMOTaeT BBIPABHUBATH IIOMeIllaeMble Ha
dopMy KOMIIOHEHTHI. B CKOMIIMIMPOBAHHOM IIPUJIOKEHUU CeTKA He
oToOpasKkaeTcs.

OxHo pemaxkTupoBaHHA MOAYJAA. COIAEDPIKUT TEKCT MOAYJIS Ha
assike Object Pascal, cBasaHHBIN ¢ KaKgoi (GopMoil IPUIOKEeHNA.
Delphi aBTroMaTruecKu co3gaeT STOT IPOrPAMMHBINA KOL. OTO OKHO
TaK’Ke MCIIOJBb3yeTCA [JIA PeJaKTUPOBAHUA APYTUX MOJYJIeH Ipu-
JIOJKEHUA.

2.3. CospnaHue npunoxeHuns

IIpu samycke Delphi aBromaTumuecku cosmaeT HOBOE IPUJIOMKE-
HHe, ¢ KOTOPHIM BbI MOKeTe HauaTh IPOrpaMMUPOBAHIE HOBOH 3a-
maun. [[na ynoberBa paboTsl haitabl KaKI0TO CO34aBae€MOT0 IIPOEK-
Ta JydIlle XPaHUTb B OTIAEJbHOH IIamKe.
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2.3.1. CoxpaHeHue npunoxeHus

Bribepure komauay File — Save All.

B moaBuBIIEMCSA [UaI0TOBOM OKHE COXpaHeHUWA (paiija co3manTe
HoByI0 mankKy Exercisel, B KoTopoMm OyAyT XpaHUTHCA (haMabl mep-
BOT'O IIpoeKTa, co3dganuoro B Delphi. B crpoke Mmsa daiiia BBenuTe
uMa Main. lenkante Ha KHOKEe COXPAaHUTD AJISA COXpaHeHUA (aii-
Ja moxayssi, Main.pas (puc. 2.3.1.1), u daitna ¢popmsr, Main.dfm.

CospaTph mamnky

Save Unitl As

EEE

Dielphi unit [*. paz) -

Puc. 2.3.1.1

HpnMeqalme. HJIH TOr'0 YTOOBI Cco3maTh IIallKy, IIEeJKHUTEe JIeBOM KJia-
BUINEH MBIIIK Ha 3HAUKe COBI[aTL IIaIIKy B BerHefI JacTu OMaJoroBoro
OKHa coxpaHeHUs (daiina.

3atem Delphi ¢ moMoIIIbI0 e1re 0OAHOro JUAaJI0roBOr0 OKHA CoXpa-
HeHUd (aiiza sampocuT uMA mpoeKTa. B crpoke Uma daiina BBeau-
Te Exercisel u BeiOepute CoxpauuTb. Bbl cos3mamuTe (aiia mpoex-
Ta — Exercisel.dpr.

Ucnoawpsys mnporpammy IIposBomumx Windows, ybeauTech B
TOM, UTO B nmanke Exercisel OblIu co3MaHBI TPU YKa3aHHBIX BBIIIIE
daiina.

2.3.2. 3anyck npunoxeHus

Bri6epure komarany Run us menio Run wim menkHuTe Ha KHOI-
ke Run manesu GwbIcTporo mocryima.
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Ob6paTuTe BHMMaHMWe Ha BHeIIHUN Buja (GopMbl. Bo BpemMsa BbI-
MMOJTHEHUs MIPUJIOMKEeHNs NCUesja TOUeyHas CeTKa, oToOpaskaemMasi B
mpoIiecce IPOeKTUPoBaHUA. Kypcop MBIIIM MMEET BUJA CTPEIKH.

3aKpoiiTe IPUIOKEHNE, JJIS STOTO IIEJIKHUTE IBAYKIBI HA KHOIIKE
CHCTEMHOT0 MEHIO B BEPXHEM JIEBOM YIJIy OKHA MJIM Ha KHOIIKEe 3a-
KpPBITUA OKHA, PACIOJIOXKEeHHOU B BepxHeM IpaBoM yriuy. Eciu Bl
MIPUBBLIKJIN PAbOTaTh C KJIABUATYPOM, TO IJIS 3aKPBLITUA IIPUJIOMKEHI
1 Bo3BpaTa B cpeny mporpammupoBanus Delphi maxxmure Alt+F4.

Ecau cayuaiiHO mpmIoOKeHUWe OCTaJOCh OTKPBITHIM, MHOTHUE
kKomauael Delphi OyayT HegmocTynHBIME (HaIpuMep OKHO MHCIIEKTO-
pa 00BEeKTOB).

2.3.3. U3meHeHue cBOICTB

CBolicTBa BAUAIOT HA TO, KaK 00BeKT BBITJIAAUT, U Ha ero HeBU-
IVMble UepThl (IIOBemeHUe).

W3MmeneHre CBOMCTB B XOJe HPOEKTHUPOBAHUS — 9TO IIPOCTOI
PYYHOI IIpoIiecc, KOTOPBIN BKJIOUAET BBIOOP KesiaeMoro o6bexTa,
paboTy co cTpaHuIleii CBOWCTB B OKHEe HHCIEKTOpa W HM3MeHeHUe
3HAYEHUI JKeJaeMbIX CBOMCTB.

Ceoiicreo Name. B Delphi g1a Kasmoro o0beKTa UMEeTCsI CBOM-
crBo Name. Korga xommouneHT momelrjaercss B ¢gopmy, Delphi aBro-
MaTUYeCKUW NPUCBAMBAET eMy YHUKaJbHOe mMdA. Harn KOMIIOHEHT
¢dopma umeer umsa Forml.

B xoze paspaboTKU IpOrpaMMbI IIPOUCXOAUT YaCTOe OOpallleHue
K O0BEeKTaM IO WX WMeHaM, IIO3TOMY OCMBICJIEHHOE IIPHUCBOEHUE
VMeH KOMIIOHEeHTaM Hu30aBJgeT OT MHOTUX HeIPUATHOCTEMH.

Hazosem dopmy MainF (omucana B moxysae Main, 6yksa F roso-
PHUT O TOM, UTO JaHHBIN 00beKT — 3T0 (popma (Form)). B okHe uHc-
ImeKTopa 00beKTOB BLIOEpUTE CBOMCTBO Name M B IPaBOM CTOJIOIE
Habepure MainF. 9To nsmeHeHue cpasy ke oToOpakaeTcsa B KOMOU-
HUPOBAHHOI MHaHeJ W BBIOOpPa O0BEKTAa HMHCIEKTOPa O0BEKTOB.

CeoiictBo Color ompepensier meer. B Delphi mpemycmorperst
IpeoIpe/ e/ ieHHbIe [[BETOBbIe KOHCTAHTHI, KOTOPbIE COOTBETCTBYIOT
MHOTHM OO0IIeynoTpeOuTeIbHbIM IIBeTaM. Hampumep, mpu BeIGOpe
koucTaHT clRed mam clYellow mBeT (popMBI M3BMEHSIETCS COOTBETCT-
BEHHO, Ha KPACHBIA WJIU KeJThIii. KpomMe Toro, ompejiejaeHbl KOH-
CTAHTHI JJIsI IPEACTABJICHNUS CUCTEMHEIX IIBETOB SKPAHHBIX 9JIEMEHTOB
Win32. Hamnpumep, Koucrautel clActiveCaption u clHighLightText
COOTBETCTBYIOT IIBETaM aKTUBHBIX 3ar'0JIOBKOB U BBIJEJIEHHOIO I[BE-
Ta B Win32.

VYeramosure mnser opmbl paBHBIM clGreen.
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CroiictrBo Caption ompenesnsier 3aroysioBOK ()OPMBEI.
W3menuTe 3HaUueHNE 3TOrO CBOMCTBA Ha 3HaueHue — Moe mmepBoe
MIPUJIOKEHUE.

Ceoiicrea Height u ClientHeight 3agaror BeicoTy hopMBbI U BBICO-
Ty paboueii obsacTu (MCKJIOUAA PAMKY W 3aT0JIOBOK (POPMBI) COOTBET-
CTBEHHO. ITH CBOICTBA CBA3AHBLI MEXKIYy COOOM: ITpKM M3MEHeHUU 3Ha-
YeHUA OJHOTO M3 CBOMCTB msMeHdAeTcsa u npyroe. CpoiicrBa Width u
ClientWidth sagaror mwupury GopMbI M IIHPUHY padoueil 06JaacTu
¢opmMbI (MCKJIOUAsS paMKy ()OPMbI) COOTBETCTBEHHO. SHAUEHUSA 3TUX
YeThIPEX CBOMCTB MOYKHO 3a/aTh, YMEHbIas (UM yBeJIUUMBAas) pas-
MepsI YOPMBI, MCIIOJIb3YS MAHUITYJISTOP MBIIIL MJIN BBOIS HEOOXOMIM-
Mble 3HAUEHUs B IIPABBIN CTOJIOEI] MHCIEKTOpa OOHEKTOB.

CeoiictBa Top u Left onpenensitor pacmoso:kerue GopMbI Ha dK-
paHe, 3aZlaBas pacCToAgHUE OT BepxXHell FpaHUIIBI SKPaHa 0 BepxXHe-
ro Kpas (popMBI 1 OT JIeBOI I'PaHUIILI SKpaHa A0 JIEBOro Kpas (dop-
MBI COOTBETCTBEHHO.

Kpome cBoiicTB, n3MeHeHNe 3HAUEHUN KOTOPBHIX IPUBOIUT K BU-
JIOM3MEHEHUIO BHEITHEero BUja IIPUJIOKEHUA BO BpeMs IIPOEKTUPO-
BaHUA, CYIIECTBYIOT CBOMCTBAa, NU3MEeHEHNE 3HAYEHUA KOTOPBIX BU-
JUMO TOJIBKO IIOCJIe 3aIlyCKa IIPUJIOKEeHUd.

CroiictBo Cursor ompenenseT rpaduyuecKuii BUJ Kypcopa.

B uHCcmekTOpe 00bEKTOB M3MeHuTe cBoiicTBo Cursor, BEIOpaB U3
cnucka Jiroboe 3HauYeHME. 3aIlyCTUTEe NIPUJIOYKEHH!Ee, IIOCMOTPUTE,
Kak W3MeHWJICA BHUJ Kypcopa. 3HaueHue cBoiictBa Cursor, paBHOe
crHelp, nmpumaer Kypcopy BuUA CTPEJKH CO 3HAKOM BoIlpoca. 3a-
KpOIiTe IPUJIOKEHUE.

Ucnoabsyss csoitctBa Hint m ShowHint, moxHO oTOOpasuTh
MOJCKa3Ky. ¥YcTaHoBuUTe 3HaueHHne cBoiicTBa Hint B «JT0 hopmar, a
suauenue ShowHint — B True. 3amycrute mpuioxkenne. OKHO
MMOACKAa3KHU MOSABJSETCS, KOTAa KYPCOp MBIIIY IOMeIlaeTcss Ha Gop-
My W Ha MTHOBEHUE OCTAHABJIMWBAETCS. 3aKPOITE IPUJIOKEHUE.

2.3.4. O0pa6oTka coObITHi

ApXUTEKTYypy HporpaMMbl, BBIIOJHSAMOIIENCA B ONEpPaIrMOHHOI
cucteme Windows, TOCTAaTOUYHO CJIOKHO HapHCOBATh B BUE BU3ya-
JbHOUM cxeMmbl. Hampumep, mycTh IporpaMMa TOJBKO YTO Hauaja
paborath. Ha sKpaHe mOKasbIBaeTCsA IJIaBHOE MEHIO ITPOTPaMMbl, U
MOJb30BaTe b HAXKMMAEeT Ha KHOMKY MbIin. HaskaTme Ha KHOIKY
MBIIIIA SBJSETCI COOBITHEM, HauMHAeT paboTaTh ompeneeHHBIH
00BbeKT. ITonb30BaTes b MOT ObI HE HAKMMATD KHOIIKY MBIIIIH, U TOT-
Ia paboTa mporpaMMBbI IOILIa ObI IO APyromMy ciieHapuio. To ecTb
CHUTyaIlsl TUIIA: MOKET OBIThb, a MOJKET W He OBITb.
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B BepoATHOCTHOM CTPYKTYpe (9TO CTPYKTypa, B KOTOPOiIl He BCe
MAapIIPyThl, TPACCHI KOJOB KECTKO 3aKPEILJIEHbl; B 9TOM apXUTEKTY-
pe 3JeMeHThl IPOrpaMM MOTYT BKJIIOUATHCA IIPU BO3HUKHOBEHUU
HEKOTOPOTO COOBITHUS, KOTOPOEe MOMKET IIPOM3O0UTH, a MOYKET W He
MIPOU30MTH) CUJIBHO YBEJIHMUYUBAETCI KOJHUUYECTBO BO3MOKHBIX CO-
CTOAHUI W CIleHApreB pPadoThl IIPOrpaMMbl. 3IeCh II0Jb30BATEIb
ompejessieT MOPSIOK PabOThI IIPOrPaMMEL.

IIpunosxenusa Delphi ucmonssyroT yrnpapisieMble COOBITUAMU Me-
TOIBI JJISI OPTaHU3AINY B3AUMOLENCTBUS MEXKIY IIPOrPaAMMOM U II0-
Jb3oBaTeseM. BoibIilias yacTh Koja, KOTOPyio Bel Oymere mucats B
Delphi, 6ymeT nHUIIUUPOBATHCA COOBITUAMU. B IpUHITHIE COOBITH-
eM MOJKeT ObITh M3MeHeHue JIi000i BeauwuuHbl. [IporcxokaeHue co-
OBITHS 3aCTABJIsIET PA00OTATh OIIPeIeIeHHBIN 00'BEKT, IIPU 9TOM O0BEKT
ToJIy4yaeT 3apaHee OIIpelesieHHbIe ITapaMeTphl MJid CBoeil HaCTPONKM
Ha pabory. B Delphi npomenypa, nuHNIIIIpyeMas cOOBITHEM, HA3BI-
BaeTcs 00pabomuuKom coObLmus.

Co0ObITuA OesATCA Ha TPU OCHOBHBIE KATETOPUU: COOBITUS MBIIIIH,
COOBITUA KJABUATYPHl U CUCTEMHBIE COOBITHS.

2.3.4.1. CoObiTUS MbILLMX

Hast popmber coobpiTne OnClick BosHuMKaeT B TOM ciaydae, ecau
MOJIb30BATE/b HAKUMAET JIEBYI0 KHOIKY MBIIIKA B TO BpeMs, Korzaa
KYPCOP MBI HAXOAUTCA HA IMoje ()OPMEI.

Yupa:xuenne 2.3.4.1.1. Hanuiiure mpuioKenne, KOTOpoe IIPU Ha-
JKaTHU JIEBOM KHOIIKY MBIIIIY IIepPeKpalinBaeT ()OpMy B KPACHBIN IIBET.

Pemenne

Cospaiite obpabotumk cobbiTusi OnClick: BrIOepuTe cTpaHUILY
Events uHCcnekTOpa O0HEKTOB M BBINIOJHUTE JBOMHOU I[ETYOK MBI-
IIBI0 B IPaBOIii KOJoHKe, HanpoTuB coObiTuss OnClick. Ha mepexgmem
IjaHe HOABUTCA OKHO PEJaKTUPOBAHUSA MOAYJA C IIOMEIeHHOMI
cpas3y B HY)KHOE MECTO MOJYJIA 3arOTOBKOM 06paboTumKa COOBITHA
OnClick (pmc. 2.3.4.1.1).

procedure THainF.FormClick(Sender: TObhject)
hegin

Puc. 2.3.4.1.1
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B o6paboTunke coObITHA yKasaH mapamerp Sender, B KOTOPOM
XpaHUTCA UMA 00BEKTa, IIOPOAUBIIIET0 TaHHOE COObITHE (B IIpUMepe
Sender Gymer comep:;kaTh CCBLIKY Ha o0bekT MainF — ¢dopmy).

st usamenenus nsera Gopmbl B oopadorunke coobiTus OnClick
HAIMIUIIEeM CJIeIYIOIHUI OIlepaTop:

procedure TMainF.FormClick (Sender: TObject) ;

begin

MainF.Color := clRed (*)
end;

ITosichum omeparop (¥). MainF — »sT0o HasBanme ob6beKTa Qop-
mbl. Color — aTo cBoiicTBO (popmbl. OGpaliieHre K CBOMCTBAM 00hb-
eKTa MPOMCXOMUT TaK JKe, KaK U B CTPYKType MAaHHBIX 3aluCH, de-
pes TOuKYy.

Jdxcnepumenm. 3anycture npuiaokenve. IllenxkHuTe JeBoil KHOII-
Koii MbImiu Ha (opme. Yb6eauTech, UTO I1BeT (OPMbI CTAJT KPACHBIM.

Yo mpoms30iAeT IPU IIOBTOPHOM IIEJYKEe JIEBOUM KHOITKOU MBIIIN
Ha dopme? Bosuukuer coobiTrie OnClick, B pesysibraTe KOTOPOTO BBI-
mostHUTCA omepaTop (*), T. e. IBeT (OPMEI OCTAETCA KPacHbIM. €

Yupaxuenue 2.3.4.1.2. Hanuiure mpuiokeHme, B KOTOPOM
IpU KaKIOM IIeJUKe JIeBOIl KHOIKOI MBIIIN IIPOU3BOJBHBIM 00pa-
30M U3MEHAETCS IIBET (YOPMHEI.

Pemrenne

Mogudunupyem ron moxyasa Main.pas.

st moJtyyeHnsT PasINYHBIX [[BETOB AJISI (POPMBI BOCIIOJIb3yEMCS
dyurmueii RGB. ®yuknus RGB(Red, Green, Blue) mpurumaer
TPU IIapaMeTpa - YPOBHU MHTEHCUBHOCTY KPACHOTO, 3€JIEHOTO U CU-
HEeTro IIBETOB COOTBETCTBEHHO M Bo3BpalmaeT 1peT Wind2 Kak 1eJsoe
3HaueHnue. (g Ka'KIOTO YPOBHA MHTEHCUBHOCTH CyIlecTByeT 256
BO3MOXKHBIX 3HaueHui. Hampumep, RGB(255, 0, 0) BosBpaiaer
IIBETOBOE 3HaueHHue IJsd KpacHoro mera, a RGB(255, 0, 255) —
CUPEHEBOT0 IIBETA.

Hrak, meI4oK JIeBO KHOIIKOM MBIIIH IO (hopMe IOPOKAaeT COObI-
e OnClick ¢opmbl, T. €. IPHUBOAUT K OOpallleHuI0 K IIPOIeaype
TMainF.FormClick, B pesyabraTe uero BHINOJHsSETCS onepaTop (¥) —
u3MeHeHUe 1BeTa opMbl Ha KpacHbIi. Ismenum onepaTop (¥) B co-
OTBETCTBUU C (YOPMYJMPOBKOIN 3amaduu:

procedure TMainF.FormClick (Sender: TObject);

begin

Color := RGB(Random(256), Random (256), Random(256)) ; (**)
end;
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CpaBHUTe mpaBble YacTu omepaTopoB (¥) m (**). Omepartop (¥)
U3MeHseT I[BeT KOHKpeTHOTo o0beKTa Tuma TMainF (moxg mmenem
MainF). Onepatop (**) mosBosigAeT N3MEHUTH I[BET JIOO0OT0 00BEKTA
tuna TMainF, ciegoBaTenbHO, 9TOT omepaTop OoJiee oOIuii, 1 1da-
Jee OyaeM HCIIOJB30BATh €ro Hpu o0paleHuu K dopme.

Jdxcnepumenm. 3aIyCcTUTe IPUIOKeHNE. YOeguTech, 4TO IIOCJIe
KasKJoro Ife/IuYKa 1o ()opMe JIeBOii KHOIKOI I[BeT M3MeHAeTCs IIPOo-
HU3BOJILHBIM 00pazom. @

Yupaxkuenue 2.3.4.1.3. Hamwumure OpujioKeHue, B KOTOPOM
IIPY HAXKATUX HA JIEBYIO0 KHOIKY MBIIIN IIPOMCXOAUT CMeHa I[BeTa C
3€JIEHOTO Ha KPAaCHBIl, 1, HA000POT, C KPACHOTO — Ha 3€JIeHbI.

Pemmenne

IIpu meauke 1o JIeBOII KHOMIKE MBIIIN HPOUCXOAUT coObiTre On-
Click. B cooTBeTcTBUH C yCIOBHEM 3agaull B 00pabOTUMKE COOBITUS
OnClick ¢dopmbr Heo6xoAMMO MpoaHaIu3upoBaTh cBoiicTBo Color
¢opMBI: ecyi ero 3HaueHne COOTBETCTBYeT KPAaCHOMY, TO U3MEHUTH
ero Ha 3ejeHbIi (clGreen), mHaUe MPUCBOUTH 3HAUEHUE KPaCHBI.
Ha siseike Object Pascal sro sammceiBaercsa Tak:

procedure TMainF.FormClick (Sender: TObject);

begin

if Color=clRed then Color:=clGreen else Color:=clRed;
end;

Jdrcnepumenm. CoxpaHuTe IpuJoKeHUe, samyctute ero. IIpo-
BepbTe BLIMTOJIHEHNE YCIOBUA 3agaun. €

Co6siTe OnDDbIClick mpoucxoauT, ecau IOJIb30BATEIb BBIIIOJI-
HAEeT OBOMHOI INMEJYOK JIeBOM KHOIIKU MbIIIIH.

Yupaxuenue 2.3.4.1.4. Hanuiure npuioxkesne, B KOTOPOM IIpK
JBOMTHOM IIIeJTUKe JIEBOM KHOIKOI MBIIIN U3MEHAETCS BU Kypcopa.

Pemenne

Kaxxknoe suauenune cBoiictBa Cursor mmMeeT CBOM YMCJIOBOM DKBU-
pajeHT B mpemenax or —21 (crHandPoint) mo O (crDefault). IIpu
KaKJIOM JIBOMHOM IIeJUKe JIeBOWl KHOIIKOM MBLIIIN 3HaueHUe CBOIi-
crtBa Cursor OygeM yBelIMUMBATh HAa €SUHUIY, IIPU AOCTUKEHUH
sHauenusda 0 — BoccTamoBUM 3HaueHue —21. BBegute B 06paboTUNK
cooriTua opmer OnDblClick caexmyromuii omepatop:

procedure TMainF.FormDblClick (Sender: TObject) ;
begin

if Cursor=0 then Cursor:=-21 else Cursor:=Cursor+1l;
end;
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Irxcnepumenm. CoxpanuTe IpoeKT u 3anycture ero. O6bAcHU-
Te, IOYEeMYy HPU KasKJIOM IBOMHOM INeJYKe JeBOW KHOIIKOM MBI
cHauaja M3MeHseTcA IBeT (POpMEBI, a 3aTeM — BHJ Kypcopa. @

Coo6brTie OnMouseDown Bo3HMKAaeT, €C/IU IIOJb30BATEIb HAMKIN-
MaeT Ha IPaBYIO, JIEBYIO MM CPEIHIO KHONKY MBLIIINA. 3aroJI0BOK
00paboTUYMKa 9TOTO COOBITUA MMeeT BUI:

procedure TMainF.FormMouseDown (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);

CoopiTne OnMouseUp mpoucxoauT, €cJu II0Jb30BaTENb OCBO-

6osKIaeT KHOMKY MBIIIHM, KOTOopasd ObLaa HaskaTa. 3arojloBOK obpa-
0OTUMKA 5TOr'0 COOBITHUS MMEeT BU:

procedure TMainF.FormMouseUp (Sender: TObject;

Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
CoosrTe OnMouseMove IIPOUCXOAUT, €CJIN II0JIb30BaTEJIb IIepe-

MeIllaeT YKasaTeJdb MBIIIN. 3aroJIOBOK 00paboTUMKA 9TOTO COOBITHUS

uMeeT BUL:

procedure TMainF.FormMouseMove (Sender: TObject;
Shift: TShiftState; X, Y: Integer);

B mapamerpe Button o6paboTumkm 5TMX COOBITHH IIOJIYUAIOT
oxuo u3 3Hauenuit mbLeft, mbRight win mbMiddle, B 3aBucumo-
CTH OT TOrO, KaKasa KHOIKA MBIIIN ObLIA Ha)KaTa — JeBas, IpaBas
WJIW CPEeIHSA.

ITapamerp Shift yxkasweiBaer cocroanue kaasuir Alt, Ctrl, Shift
u xkHOomoK MbImu. Tun TShiftState ommcanm Tak:

TShiftState = set of (ssShift, ssAlt, ssCtrl, sslLeft,
ssRight, ssMiddle, ssDouble);

3uauennsa ssShift, ssAlt, ssCtrl npunagaexkar muosxectBy Shift,
ecau kaasummu Shift, Alt, Ctrl, coorBeTcTBeHHO, OBLIN HAMKATHI;
ssLeft, ssMiddle, ssRight — ecsiu maskaTwel JeBas, CpegHAA WU
mpaBasg KHOOKM MbImiu; ssDouble — ecaum mpowumsolriesr ABOMHOI
II1eIYOK.

B mapamerpax X u Y mporieaypa moJydaeT KOOPAUHATEHI YKasa-
TeJI MBIIIN, BHIPAKEHHBIE B IHKCEJNAX OTHOCUTEJIbHO (POPMBEI.

Yupaxkuenue 2.3.4.1.5. Hanuinure npuiioskeHnue, II03BOJISIOIEE
puCcOBaThH OTpe3Ku Ha GopMe.

Pemrenne

3akpoiiTe TpedbIAYITUN MTPOEKT, BbIMOJHUB KomMauay Close All
menmo File. CoszgaiiTe HOBOe NPUIOKEHIE, BLIIOJHUB IIOCIEL0BATE-
abHOCTh KoMaH/: File/ New Application. Coxpauute HOBOe IpHMJIO-
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sKeHue B manke Exercise2. @aiin moayna — mon umerem Main.pas,
daitn mpoexta — Exercise2.dpr.
WsmeHuTe cBoiicTBa (POPMBI CJAEAYIOIIUM 00PA30M:

Name | MainF
Caption | OTrpesku

Bce rpaduueckue oneparuu B Delphi BRIMOMHAIOTCA ¢ MCIOIB30-
BaHueM cBoiictBa Canvas. 910 cBolicTBO 0o0BbeKTHOro Tuma. Kiacc
TCanvas — cepaiesuHa rpapuueckoir moacucrembl Delphi. Ou 005-
equHAET B cebe KOHTEKCT KOHKpeTHOro ycrpoiictBa GDI (nHTepdeiic
rpaguyecKuxX yCTPOHCTB) U «paboure MHCTPYMEHTHI» (IIepo, KUCTh,
mpudT, Ha6Op PYHKIUHA MO0 PUCOBAHUIO TUIIOBHIX I'eOMETPUYECKUX
¢uryp). B nporecce KOHCTpyUPOBaHUS MPUJIOMKEHUsT cBoiicTBO Can-
vas HeJOCTYIIHO B OKHE MHCIIEKTOPa 00'EKTOB, OHO JOCTYIIHO TOJBKO
BO BpeMs BBIMTOJIHEHUS IpUiIosKeHus. HexoTopble CBOMCTBA W METO-
ael Kaacca TCanvas mpeacTaBieHbl B IPUIOKeHHH 1.

Y066l HapucoBaTh Ha (opMe IYHKTHUPHYIO JHUHUIO KPaCHOTO
mBetra or Touku ¢ KoopamHatamu (10,10) mo Touku (300,300), co-
s3paiiTe oopaboTunk coouiTusa gopmel Click u BBemuTe cienyroliue
oIIepaTopPHI:

with Canvas do
begin
Pen.Color:=ClRed;
Pen.Style:=PsDash;
MoveTo (10,10) ;
LineTo (300,300) ;
end;

ITosicium Kox obpaboTumka cobbiTuA. C TOMOIITEIO cBOMicTBa Pen
MOXKHO YCTAHOBUTDH IIapaMeTpPhl M300paKeHus JUHUU, TaKue, KakK
usetr (Color), Tum (Style), Tommuua (Width).

Meton MoveTo(x,y) mepemeniaeTr rpauuecKuii Kypcop B TOUKY
¢ KoopauHaTtamMu (X,y).

Metoxn LineTo(x,y) pucyeT OTPe30K OT TEKYIIeTO IOJOMKEeHU
rpaduUecKoro Kypcopa A0 TOYKM C KoopamHatamMu (X,V).

JIrxcnepumenm. CoxpaHuTe IPOEKT. ¥YOeAUTECH, UTO IIOCJIE IIIeJ-
YKa MBIIIBIO 10 (hopMe Ha KaHBe 0TOOpasKaeTcsa OOUH OTPE3OK, Coe-
IUHAIUN nukceau ¢ koopauuatamu (10, 10) u (300, 300). ¢

MoauduiiupyemMm mporpaMmMy TaKHM 00pasoM, UTOOBI MOXKHO OBLIO
PHCOBaTh MPOUBBOJIbHBIE OTPe3Ku. OTPEe30K — 3TO YacTh IPAMOIL,
3aKJIOUEHHAA MEXKAY OBYMd TOdYKaMu. IlycTh HaskaTme KHOIIKU



38 T'nasa 2

MBIIIY IIOCJHYKUT HAUYaJOM PHCOBAHUA OTpPe3Ka (IlepeMecTUM rpa-
duyecKuit Kypcop B TOUKY, HA KOTOPYIO YKas3bIBAET KYPCOD MBIIIIHN),
0CBOOOKJeHNE KHOIKU MBIIIN — 3aBepIIeHNEeM DPUCOBAHUSA OTPE3-
Ka (HapucyeM JIMHUIO IO TOUKM, Ha KOTOPYIO YKa3bIBaeT KypCop).
CospaiiTe ob6paboTumk cobbiTuss OnMouseDown:

procedure TMainF.FormMouseDown (Sender: TObject; Button:
TMouseButton; Shift: TShiftState; X, Y: Integer);

begin

Canvas.MoveTo (X, Y);

end;

CospatiTe obpaboTunk cobbiTusa OnMouseUp:

procedure TMainF.FormMouseUp (Sender: TObject; Button:
TMouseButton; Shift: TShiftState; X, Y: Integer);
begin

Canvas.LineTo (X, Y);

end;

JIrxcnepumenm. Coxpanure npusokenue. IlonpobyiiTe ¢ momo-
[[bI0 IPUJIOKEHUA HAIUCATL CBOE MMsA. ¢

Yupaxuenue 2.3.4.1.6. CosgaiiTe mpuaoKeHUe, IO3BOJSIONIEE
n300pasKaTh KPUBBIE JIUHUU.

Pemmenne

3akpoiiTe OpeabIAYINUIA IIPOEKT, BhINOJHUB KoMmauay Close All
menmo File. CosgaiiTe HOBOe IPUIOKEHIIE, BLIIOJHUB IIOCIeq0BaTe-
abpHOCTH KoMaH[: File/ New Application. Coxpanure HOBOe IIpumIO-
KeHue B nanke Exercise3. ®@aiin monyasa — mox umeHnem Main.pas,
daitn mpoekta — Exercise3.dpr.

W3meHuTe 3HAUEHUSA CBOMCTB (DOPMBI CJAEAYIOINIMM OOGpasoM:

Name | MainF
Caption | Kpusble tuaUN

KpuBasa smmaua — 510 M300pasKeHme ciaena Kypcopa mbimu. Ile-
peMellleHIe Kypcopa MBIIIK Bo30y:kmaeT codobiTme OnMouseMove.
CospatiTe 00pabOTUMK 9TOTO COOBITUS W BBEIUTE CJIENVIOIIUH OIe-
partop:

procedure TForml.FormMouseMove (Sender: TObject; Shift:
TShiftState; X, Y: Integer);

begin

Canvas.LineTo(x,V);

end;
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Jdxcnepumenm. CoxpaHuTe NPUTIOKEHNWE U 3aIllyCTUTe ero. Yo6e-
IUTEeCh, YTO IPU IIepPeMeIlTeHnr Kypcopa MBI Ha dopme m3obpa-
JKaeTcs JIMHUSA, HAUYaJOM KOTOPOM CJIYKUT JIeBBIN BEPXHUU yTOJI
dopmel. Kpome sT0ro0 He yaaercs 3aBepIIUTh PUCOBaHNE KPUBOA. 4

Yerpauum atot HemocTaTok. O6padoTunk cobbiTua OnMouseMove
B mapamerpe Shift momyuaer cocrosimme Kiaasuin Ctrl, Alt, Shift u
KHOIIOK MbIIIHU. JIJIs Ompee/IeHHOCTH IIOJIOKUM, UTO JIUHUIO OyaeM
pucoBaTh B TOM cJyudae, KOTJa Ha)kaTa JeBasd KHOIIKa MLIIMIu. V3-
MeHHUTe 00pabOTUMK COOBITHS CJAEAYIOIMM 00pasoM:

procedure TForml.FormMouseMove (Sender: TObject; Shift:
TShiftState; X, Y: Integer);
begin
if sslLeft in Shift then Canvas.LineTo(x, V)
{ecnm HaskaTa JeBasg KHOIKA MBIIIN, TO PUCYEM JIMHUIO)
else Canvas.MoveTo (x, V)
{unaue nmepemelraem rpapudecKuil Kypcop 0es ciezna}
end;

JIrxcnepumenm. CoxpaHuTe IPOEKT u 3amycture ero. IIpoBeps-
Te, UTO JUHUSI PUCYETCSI TOJbKO TOTAA, KOT/a IlepeMelleHre MbIITHT
MIPOMCXOAUT C HAXKATON JIEBON KHONKOA. 9

Yupaxuenue 2.3.4.1.7. Hanuniure npuaoskeHue, KOTopoe n3006-
pakaer IPSAMOYTOJbHUKU (BJIJIUIICKI).

Pemenne

3akpoiiTe IpedbIAYIMUA IPOEKT, BbIMoJIHUB KomMauay Close All
menio File. CosgaiiTe HOBOe TPUIOKEHIE, BLIIOJHUB IIOCIeq0BaTe-
apHOCTh KoMauy: File/ New Application. Coxpanure HOBOe IIpuUJIO-
sJKeHrne B mamke Exercise4. ®Paitn momynasa — mon mMmeHem Main,
daitn mpoexkta — Exercise4.

WsmenuTe cBoiicTBa ()OPMBI CJIEAYIOIIUM 00pPa30oM:

Name | MainF
Caption |HpHMOyI‘OJILHI/IKI/I

B kmacce TCanvas ompenenen meton Rectangle(x1,y1,x2,y2), B
KOTOPOM IIapaMeTpPhI 33Jal0T KOOPIWHATHI ITPOTMBOIIOJIOXKHBIX BeEp-
IIIVH IPAMOYTOJbHUKA (T. €. IPUHAAJIEKAIUX OAHOM U3 ero JuaroHa-
seit). Hasxkatue kHOnKu Mbimu (coosiTie OnMouseDown) dukcupyer
HAUaJI0 PUCOBAHUSA IMIPAMOYIOJbHUKA X COOTBETCTBEHHO OIIPEIeJIseT
KOOPAMHATHI IIEPBOI TOUKU, a 0CBOOOKJeHNEe KHONKY (coObIiTre On-
MouseUp) — oKOHUaHWE PUCOBAHUA MPIMOYTOJbHUKA W COOTBET-
CTBEHHO OIIpejiejigeT KOOpAMHATHI BTOpoil Touku. CosmaiiTe obOpa-
OOTUYMKYU STUX COOBITHI W BBENUTE CJENYIOIINE OIePaTOpPHI:
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procedure TMainF.FormMouseDown (Sender: TObject; Button:
TMouseButton; Shift: TShiftState; X, Y: Integer);

begin
x1l:=x;
yl:=y;

end;

procedure TMainF.FormMouseUp (Sender: TObject; Button:
TMouseButton; Shift: TShiftState; X, Y: Integer);

begin

Canvas.Rectangle (x1l,vyl,x,y); {Canvas.Ellipse(xl,vl,x,vy)}
end;

ITepemenubie x1 u yl aBASIOTCA TI00aIbHBIMU, HO UX HCIIOJb-
30BaHUE OTPAHUYUBAETCS IpeAesaMU JAaHHOTO MOAYJsS, IIO3TOMY
onumiuTe MX B pasgeine private xiaacca TMainF.

Axcnepumenm. YI0CTOBEPHTECH B MPABUJIHLHOCTUA PaGOTHI TIPO-
rpaMMbel. @

Yupaxuenue 2.3.4.1.8. Hanumure mpuiokeHue, KOTOPoe II0-
3BOJIAET pHCOBATh JIOMaHBbI€ JIMHUM.

Pemenue
CosmaiiTe HOBOe IIPUJIOKEHUE U COXPAHUTe ero B mamnke Exerci-
seb. ®aiin momysnAa — monx umeHnem Main.pas, ¢ais mpoeKkTa —

Exerciseb.dpr.
WNsmenuTe cBoiicTBa ()OPMBI CJIEIYIOIIIMM 00pPa30M:

Name | MainF
Caption | JlomaHbIe TUHUN

Ob6wemunenne oTpeskos AjA,, A A,, ..., A A obpasyioT jsoMa-
Hy10 A A A, A . Havasio tomaHOoif — 9TO TOUKa A, KOHEI[ — TOYKa
A . [lna pucoBaHuA JOMaHOI HY:KHO 3aJaTh ee Hauajo, 3aTeM HapH-
CcOBaTb 3BEHbA (OTPE3KU, IPUUYEM KOHEI[ OJHOTO ABJIAETCS HAYAJIOM
IPyroro) W, HAKOHEI[, 3aBepIIUTh JOMaHYI0 (OTMETHUTH ee KOHeIr).

Hauauso (KoHeIT) prCOBaHUS JTOMAHOMN JUHUMN CBAMKEM C COOBITHU-
em OnDbIClick. Beegem Jiornueckyro nmepemennyio Draw: ee 3Haue-
Hue, paBHoe True, Oyzer o0o3HaUYaTh pUCOBaHUe JoMaHOIi, False —
3aBepInieHue jJoMaHoi. B pasmeie interface momyns BBeguTe pasmen
KOHCTaHT (IIocjie pasiesia OIMMCAHUA IIePeMEeHHBIX — var):

const Draw: Boolean = False;

CospaiiTe odopaborunk cobeiTusa OnDblClick:

procedure TForml.FormDblClick (Sender: TObject) ;
begin
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Draw:=not Draw;
end;

B o6paboTumke cobobiTuss OnMouseDown 6ymeM prucoBaTh 3B€HbS
JIOMaHOM, ecjiu 3HaueHue nepemenHoir Draw paBHo True u mepeme-
maTh rpaduYecKuii Kypcop, B IIPOTHBHOM CJIydYae:

procedure TForml.FormMouseDown (Sender: TObject; Button:
TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
if Draw then Canvas.LineTo (x,V)
else Canvas.MoveTo (x,V);
end;

9ncnepumenm. COXpaHI/ITe IIPOEKT, MCIIOJIb3ysd HaIllMCaHHOE IIPK-
JOoKeHUe, IMOompoOyiiTe M300pasuTh TPEYTOJbHUK, UEeTHIPEeXYTOJb-
HUK U IIATUYTOJbHUK. L 2

3apaHue pig camMOCTOSITENILHOTO BbINOJIHEHUS
2.1. Ucnonb3ysa Kon yaopaskHenusd 2.3.4.1.5, Hanuinure OpuaosKe-
HUA JJIA PUCOBAHUA PA3HOIBETHBLIX OTPE3KOB.

2.2. Hanuinnre IpuIoKeHns AJIS PUCOBAHUS SJIJIMIICOB C 3aKpallleH-
HO¥ BHYTpeHHell 06JIacThIO.

2.3. Mogudumnupyiite KoI IPUIOKEHUA u3 ynpakaenuda 2.3.4.1.5
TaK, YTOOBI TPV PUCOBAHUY OTPE30K IIPOPUCOBBLIBAJICH.

2.4. VIameHuTE KOJI MOAYJIA, HAMMCAHHOIO B ynpaskuenuu 2.3.4.1.8
IIJIsl PUCOBAHUS 3aMKHYTBIX JIOMAHBIX.

2.3.4.2. CoObITUS KNaBnaTypbl

O6paboTKy KJIaBUATYPHI MOYKHO BBITIOJHUTH, UCIIOJIb3YSA KOMOU-
HAIIUIO0 TPeX COOBITHUIA.

CooniTue OnKeyDown mpoucxoauT mpu HaKaTUU JI000H KJIaBU-
111, BKJOUYasA (QYHKIMOHAJIbHBIE U CIEIUAJIbHbIE:

procedure TForml.FormKeyDown (Sender: TObject; var Key: Word;
Shift: TShiftState);

Cob6riTue OnKeyPress BOBHUKAET IIpU HaKATUM KJIABUIIIY, TeHe-
pupyoieii cumBosibl ASCII, BKJIOUAsA yIIPaBJASIOINNE KJIABMIIN:

procedure TForml.FormKeyPress (Sender: TObject; var Key: Char);

CobwiTrie OnKeyUp mporcxoauT IIpyu OCBOOOKAEHNH JI000# KJia-
BUIIIN:

procedure TForml.FormKeyUp (Sender: TObject; var Key: Word;
Shift: TShiftState);
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Kaxabrii u3 06paboTUNKOB COOBITUI TTOJyYaeT, 0 Kpaiineil Mepe,
OJIVH IIapaMeTp, Has3biBaeMbIli Key, KOTOPBINA IpeAcTaBIsgeT Ha)Ka-
Tyio KJaasuily. B o6paborunkax coosiTuit OnKeyDown u OnKeyUp
nmapamerp Key sBisiercsa 6e33HaKoBBIM 3HaueHueM Tuna Word, Ko-
TOpOE IIPeACTaBJIAET KOJ BUPTyalabHOI KJjasuinmu Windows. B 00-
pabotunke cobobiTua OnKeyPress mapamerp Key — aTo sHaueHue
tumna Char, npeacrasiamoiiee cumBoa ASCII. HecmoTpsa Ha TO, 4TO
00e mepeMeHHbIe HA3hIBAIOTCS Key, OHU IPeACTaBISIOT PA3JIUUYHYIO
uHpopmaiuio. Bce ASCII-cuMBOJIBI UMEIOT COOTBETCTBYIOIIME KOJbI
BUPTYaJbHBIX KJIABUII, HO MHOI'YE BUPTYaJIbHbIe KJIABUIIN HE UMe-
oT ASCII-skBuBajieHTa, HampuMep KJjasuiia F1.

ITapamerp Shift umeer Tun TShiftState (cm. cobbrTrA MBITIIN).

Yupaxuenue 2.3.4.2.1. Hanuninre npuioskeHne, 3aKpLIBAOIIe-
ecs IpU OJHOBpPeMeHHOM Haxkatum Kjaasuin Alt m X.

Pemenne
CospaliTe HOBOE HMPUJIOKEHIE 1 COXPaHUTe ero B manke Exerci-
se6. Paitn momyna — mon uMmeHneMm Main.pas, ¢aisa mpoekTa —

Exercise6.dpr.
WsmenuTe 3HaueHUs CBOWCTB (hOPMBI CIAEAYIOIIUM 00OpasoMm:

Name | MainF
Caption | I 3aKpBITUA OpuaoKeHuda HasgkmuTe Alt + X

IIpuoskeHue QOJIMKHO 3aKPBIBATLCS, €CJIM OJHOBPEMEHHO HAMKa-
ThI 00€ KJIaBHUIIIN, IJ9 00paboTKu BocmobayeMcsa cooniTueM OnKey
Down. CospaiiTe 06pabOTYUK 3TOT0 COOBITHA.

Bocnonbsyemcea sHauenneMm mnapamerpa Shift mis onpemenenus
HaxkaTua Kaasuinu Alt:

if ssAlt in Shift then Close;
{Close — aT0 MeTO (DOPMBI, 3aKPHIBAIOIIUI ee}
Jdxcnepumenm. Ybenurech, uTo Haxkatve kjasuinu Alt mpuse-
IeT K 3aKpbITHIO (POpMEI. €

Omnpenenum Kona KiaaBumu X. J[o6aBbTe B 06pabOTUUK COOBITHSA
OnKeyDown omeparop:

Caption:=IntToStr (Key) ;

3nech IntToStr(x) — aTo QyHKIIMA, KOTOPas mIpeodpasyeT 1ejoe
YKCJI0 X B 3HAaUEHHE CTPOKOBOTO Tuma, Key — KoJ HasKaToil KJIaBU-
LI,

Jrxcnepumenm. 3anyctuTte npuioskeHme. OmpeznesnuTe BUPTYya-
JBHBIN KOJ KJABUIIMN C JATUHCKON OYKBOH «X». @
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WUrax, BUPTYadbHBIM KO KJABUIIU C JATHHCKON OYKBOI «X»
paBeH 88. s pellleHUs 3aJjauy HAIMIIEM CJIETYIONINI KOA oOpa-
6orunka cobpiTuss OnKeyDown dopmsr:

procedure TMainF.FormKeyDown (Sender: TObject; var Key:
Word; Shift: TShiftState);

begin

if (ssAlt in Shift) and (Key=88) then Close;

end;

Ixcnepumenm. CoxpaHuTe NIPUIOKEHUE. ¥YOeIUTeCh, UTO IPU
ONHOBPEMEHHOM HaskaTuum KJaaBuil Alt m j1aTWMHCKOM OGYKBBI «X»
He3aBUCHMO OT BLIOPAHHOI'O A3bIKA MPUJIOKeHUe 3aKkpbiBaeTcsa. O05-
dgcHUTE 5TO. @

Yupaxuenue 2.3.4.2.1. Hanumure mporpaMmy, KoTopas oIpe-
[IeJigeT HajKaTyio Ha KJaBUAType KJABUIIY U BHIBOAUT B 3aT0JIOBOK
GopmMbl MHPOPMAIIO 00 3TOH KJABUIIIE.

Hampumep, npu HasKaTUM CTPOUYHOM JATHUHCKOM OYKBHI ‘a’ B 3a-
rOJIOBKE IOJI}KHA OBITh HAIINCH:

«Ko00 supmyanvHoil kaasuwu=65 a — cmpouHas 1amuHcKas 6yk-
8a ASCII-k00=97»

(aHAJIOTUYHO IJISI PyCCKUX OYKB, ()P, CHEIIUATBLHBIX CUMBOJIOB —
3amsaTasi, TOUKa, CKOOKM W T. [.); IPU HaKaTUU KJIABUIIU CTPEIKA
BIIPaBO:

«Ko0 supmyanvHoil krasuwu = 39»

(amasloruvYHO IJIA BCeX CIeNuaJdbHbIX KaaBuin — F1, Insert u T. x1.).

Pemenue
CospmaiiTe HOBOE MPUJIOKEHME U COXPAHUTe ero B mamke Exerci-
se7. daitn moxynrs — 1mona mMeHeM Main.pas, ¢aiin mpoexTta —

Exercise7.dpr.
W3meHuTe 3HAUEHUSA CBOMCTB (DOPMBI CJAEAYIONIMM 0OpasoM:

Name | MainF
Caption | Nudopmanmda o KaaBuIiax KjaaBuaTypPhI

IIpu HaskaTum Ja1000¥ KJIABUINU KJIABUATYPHI BOBHUKAIOT COOBI-
mua OnKeyDown m OnKeyUp. Hna moaydyenusa wuHGOpMAIIUU O
KOle BUPTYaAJbHOM KJABUIIHU CO3TAgUM 00pPaboTumk cobbiTusa On-
KeyDown:

procedure TMainF.FormKeyDown (Sender: TObject; var Key:
Word; Shift: TShiftState);

begin

Caption:=’'xon BupTyanbHOM KjJaBumm='+IntToStr (Key);
end;
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Jdxcnepumenm. CoxpaHUTe NPUIOKeHUE. YOeAUTeCh, UTO IPU
HaXaTuu JIro00# KJIABUIIK B 3aT0JIOBKE (hOPMBI OTOOpaKaeTcsa BUP-
TYaJIbHBIA KOJ 5TOM KiaaBuinu. €

s orobparkeHuss HMOPMAIUU O CUMBOJIAX BOCIIOJIb3yeMCs 00-
paborunkom coobiTuss OnKeyPress, mapamerp Key KoToporo cozmep-
JKUT CUMBOJIbHOE 3HaueHme, npexacrasiaiomiee cumBoa ASCII. Co-
spaiite obpadboTunk coObiTusa OnKeyPress m BBemuTe omepaTop:

Procedure TMainF.FormKeyPress (Sender: TObject; var Key: Char);
Begin

Caption:=Key;

End;

JIrxcnepumenm. CoxpaHUTe IPUJIOXKEHVEe U 3amycTure ero. IIpu

Ha)KaTu! Ha KjaaBumy «F» B 3arosoBKe (OpMBI OTOOPAIKAETCI CUM-
Boxn F. IlompoGy#iTe 00BACHUTHL 5TO. €@

910 00BACHAETCS TEM, UTO IIPU HAKATUM Ha KJIABUIITY BHaUaje
npoucxonut cobsiTrie OnKeyDown, mocie 06paGoTKM KOTOPOTO BO3-
Hukaetr coosiTrie OnKeyPress, 1 B pe3yabTaTe 5TOTO KOJ BUPTYaJb-
HOII KJIABUIIU 3aTHUPAETCsa m300paskeHreM cUMBoJa. VIBMeHUTe KO
CJeyIONIUM 00pasoMm:

procedure TMainF.FormKeyPress (Sender: TObject; var Key:
Char) ;

begin
case Key of

'a'..'z': Caption:=Caption+' '+Key+' — cTpouHas JjlaTHUHCKASI
oykBa';

'A'..'Z': Caption:=Caption+' '+Key+' — 3arjaBHag JlaTMHCKAsA
6yksa';

'0'..'9': Caption:=Caption+' '"+Key+' - umopa';

'a'..'a': Caption:=Caption+' '+Key+' — cTpouHas pycckas
oykBa';

'A'..'d': caption:=Caption+' '+Key+' — 3arsiaBHas pycckas
6yksa';
else Caption:=Caption+' cneumasbHEN CUMBOJ';
end;

Caption:=Caption+' ASCII-xon='+IntToStr (Ord (Key)) ;
end;

Irxcnepumenm. Coxpanure npuioxenue. IIposepsre, aBIgeTCA
JI HaIlCAHHAs IIPOrpaMMa pellleHreM IIOCTaBJIeHHON 3agaun. 4
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3apaHug ANng caMoCTOATENbHOrO BbINOJIHEHUS

2.5. Hanumure nporpaMmy oToOpakeHus rpad@ukoB GyHKIIHIL:
y=x% y=sin(x); y=tg(x).

2.6. Hartumure mporpamMmy oToOpaskeHUs Trpadura QyHKIIUNT
y=a*sin(bx). [Ipu Ha)kaTum Ha KJABUIIU BJIEBO/BIPABO IPO-
WCXOAUT N3MEHEeHNe ITapamMmerpa b, Ipu HaKaTUX Ha KJIABUIIN
BBEPX/BHU3 — ITapaMeTpa a. B 3aroioBoK (hopMbI BEIBEAUTE HA-
3BaHUe rpad@uKa QyHKIUU, HAIpuUMep, y=3sin(—2x).

2.7. Hamuimiure mporpaMmMy, KOTopasi IOACYUTHIBAET KOJIUMYECTBO Ha-
SKATHUI KJIABUII yIIpaBJeHusa Kypcopom. Hanpumep, Bieso —
1, Beepx — 0, Bupaso — 5, Bauz — 37",

2.8. Hanuiure mporpaMMy, KOTopasi HPU HAXKATHUU Ha KJIABUIIA
YIIpaBJIeHNA KYPCOPOM IIepeMeIraeT (popMy B COOTBETCTBYIOIIEM
HaIpaBJIEHNH; [IPU HAYKATUYN KOMOMHAIINY KJIaBuinu <Shift> u
KJIABUIIIU YIIPABJIEHUA KYPCOPOM — M3MEHsAET pasdMephl (DOPMHEI.

2.3.4.3. CucremHble coObiTusa. OTnaaKa NpuUoXeHUs: TOYKM NpepbiBaHus

CoObITHSA MBIINIM U KJIABUATYPHI BBIZBIBAIOTCSA BO3€HCTBUAMU
MmoJIb30oBaTe s Ha mporpaMmy. CHCTeMHBIE COOBITUA UCXOIAT HEIO-
cpeactBeHHo or Windows.

CoobrTne OnCreate macrymaer, xorma ¢opma cosmaercs.

CoopiTne OnShow mnpomcxoxut, Korma Gopma oTobpaskaercs
(Toxasana).

Co6niTHe OnActive mpoucxoaur, Korma (opmMa CTAaHOBUTCS aK-
TUBHBIM OKHOM IIPOTPaMMBEI (COOBITHE T€HEPUPYEeTCAa HPU IOJIyde-
HuU GopmMoil hoKyca BBOJgA. ITO MPOUCXOAUT, KOrAa IIOJb30BATEb
Bo3BpaIiaerca B opMmy 13 APyroii (hOPMBI TOTO K€ IPUJIOKEHUA).

Coo6prTe OnPaint npoucxonur, xKorga Gopmy HEOOGXOAMMO OTO-
O0pasuTh 3aHOBO (IIEPEPHCOBATH).

CoopiTne OnResize mpoucxonur, Korga pasmepbl GOPMBI U3Me-
HAIOTCA.

Yupaxuenue 2.3.4.3.1. J[1iga geMOHCTpPAIIUU CUCTEMHBIX COOBI-
THUH HaNOHWIIeM IPUJIOXKEHHe, colepsKalllee MOJAJIbHOE OKHO.

Pemenne

CospatiTe HOBBI# ITpoeKkT. CoxpaHUTe HOBOE MPUJIOKEHNE B Iall-
ke Exercise8, (aitn monyns — mox mmenem Main.dpr, dgaitn mpo-
exta — Exercise8.dpr.

W3meHuTe 3HAUEHUSA CBOMCTB (DOPMBI CJAEAYIOINIMM 0OpasoMm:

Name | MainF
Caption | T'naBuasa gpopma
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CospatiTe oopaboTunku cobbiTuii OnCreate, OnShow m OnActi-
vate, KaKIbIll 13 KOTOPBIX B 3aroJioBOK ()OpMbI BBIBOJUT CBOE Ha-
3BaHMe, Hampumep, B mpoieaype Forml.FormCreate mamuimure

Caption:='FormCreate';

B o6paboTtunke OnPaint ¢opmbl HanmuinuTe caemyroIlue olepa-
TOPHI:

With Canvas Do

Begin
Font.Color:=rgb (Random (255) ,Random (255) ,Random (255) ) ;
Font.Size:=90; {Size=-Height*72/PixelsPerInch}

Font.Style:=[fsBold, fsUnderLine];
Brush.Color:=clBtnFace;

TextOut (30,100, '"Delphi')

end;

CsoiictBo Font (mpudr), kak u cBoiictBo Canvas, obsamaeT Ha-
6opoM COOCTBEHHBIX CBOMCTB U MeTomoB. Tak, cBoiicTBO Size 3amaeT
pasMep CUMBOJIOB, a Style — cTuab HauepTaHusd, 3mech 3aJaH TIO-
JYSKUPHBIA C IOJYEePKUBAHMIEM.

Ho6GaBuM B HPOEKT ellle OAHY (opMy, BHIIOJHUB KoMaHAy New
Form wmemnio File.

WsmenuTe 3HaueHus CBOUCTB (hOPMBI CIAEAYIOIIUM 0OpasoMm:

Name | MainF
Caption | Bropasa ¢opma

Coxpanurte Monaysab (opmbl mox uMeHem Modal.

Hamuminre o6padorunku coosiTuii OnCreate, OnShow u OnActi-
vate, momoOHBIEe TeM, YTO HaOHWCAJU IJS IepBOil (hOpMBI.

B o6pa6orumke cobviTma OnPaint BTOpoOi#t (opmMbl HamumIuTe
omeparop:

Caption:=IntToStr (Random (1000)) ;

[P BOSHUKHOBEHUM 9TOI'0 COOBITHUS B 3ar0JIOBKe ()OPMBI OYIEeT 0TO-
OpaskaTbcsa chayuaiiHoe umceao m3 mHTepBasa or 0 mo 1000.

IlogkirrouniTe MOMYIb BTOPOM (DOPMBI K II€PBOM, BBITIOJHUB KOMAaH-
ay Use unit... menio File, B moaBuBIlIEMCA AMAIOrOBOM OKHE BbIOE-
pute Modal. JIyia Toro uTo6BI BTOpasd popMa oTobpaskasach BO Bpe-
Ms1 BBIIIOJHEHUS MIPUIOMKEHUs, B obpadoTrunke coobrTusas OnDblClick
mepBoii ()OpPMbI HAIUIIUTE OIEPATOP

ModalF.Show;

IIpunosxkenmne manucano. Coxpauurte (hailabl IIPOEKTHI, BBIMIOJI-
HuB Komamnay Save All ... meuio File.
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YcraHoBUM TOYKU IIpepPHIBAHUA.

1-it cnoco6. YcTaHOBUTE TOUKY MPEPLIBAHUSA, IIEJIKHYB MBIIIHIO
Ha JIeBOM Kpaio OKHAa pelaKTUpoBaHUdA. [Ipu 3ToM BLIOpaHHAA IJIs
OCTAHOBKM CTPOKAa BBIZEIAETCA KPACHOH! II0JIOCOM, HA JIEBOM KpPAalo
CTPOUKHU TOABJsSIETCA MajJeHbKUU 3Ha4UoK (puc. 2.3.4.3.1).

2-it cnoco6. BermonauTte Komauay Run/Add Breakpoint/Source
Breakpoint... ITosgBurca guajoroBas MaHeJb PeIAKTHPOBAHUSA TO-
uyex npepsiBanusa Edit Breakpoint ¢ meckoJbKuMU mossaMu, cpenu
KOTOPBHIX HE TOJHLKO KOOPAMHATHI (haitsa u HoMep CTPOKuU (rae O6y-
[eT 3a/[aHa TOYKa IPEePhIBAHUS), HO U HEKOTODKIE APYTHue MoJe3HbIe
manuble. Hanpumep, Bl moxkeTe 3agars mapamerp Condition, rme
BBECTHU BBIpaKeHWe, MPU UCTUHHOCTU KOTOPOTO TOYKA IPEePhIBAHUS
«cpaboTraeT», nHAUE BHIIOJHEHNE IIPUJIOKEHNA He OyIeT IIpepBaHO
IPU TPOXOMKAEHUU Yepesd 9Ty CTPOKY. oImOoJHUTEeTbHO MOMKHO 3a-
aTh KOJWYECTBO IIPOXOMOB, IIOCJE KOTOPHIX TOUKA IIPEPHIBAHUA
IIepeXOoAUT B aKTHUBHOE COCTOSHUE.

= & Main.pas

THainF.FormShow (Scnder: Tobjcot

RTrnpaa mopsma

Tok

Puc. 2.3.4.3.1

YcraHoBUTE TOUKM OCTAHOBA B 00pabOTUMKe KaKAOTO COOBITUA
¥ PACIIOJIOMKHUTE (POPMBI I OKHO PEeJaKTHPOBAHUS TaK, KaK IIOKasa-
HO Ha pmc. 2.3.4.3.1.
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Jdrxcnepumenm. 3anyctuTe npuiaokeHme. IIpocienure 3a BbI-
MOJIHEHWEM IIPUWJIOMKeHmWA Imo 1maraMm. IlepBas ocTaHOBKa IIPOU30¥i-
nmet Ha nporenype MainF.FormCreate (sTo roBoput 0 ToOM, UTO IpPOU-
30IILJIO COOBITHE CO3AHMS IIEPBOM (DOPMBI), IIPOTOJIIKUTE BHITIOJHEHUE
IPUJI0KEHNs, BBIMOJHUB KoMaHay Run menio Run.

VYcraHoBuTe, KaKue COOBITHSA BO3HUKAIOT IIPU 3aIlyCKe IIPUJIO-
JKeHUsA U B KaKOU II0CJIeNOBATEIHLHOCTH.

ITopoGyiiTe mepemecTuTs (hOopMy IIO0 SKPaHy, MUHIMU3UPOBATD
Y BOCCTAHOBUTDH, U3MEHUTH ee pasMephbl. KaKkue COOBITUSA IIPU 3TOM
IIPOUCXONAT, KaK M3MEeHSeTCA BUJA OKHA?

Ha BbI30Ba BTOPO# (hOPMBI ABAKIBI IIEJIKHUTE JIEBOM KHOIIKOM
MbImu 110 ¢opme. ITosKcmepuMeHTUPYHATE CO BTOPOi (hOPMOM: Iie-
peMecTuTe BTOPYIO (hopMy, NBMEHUTE €€ PasMephbl, CBEPHUTE U Pac-
KpoiiTe oKHO (opMbl. UTo mpu aTom mpoucxonut ¢ opmamu? Ilo-
mpoOyiiTe 9TO OOBACHUTD.

3akpoiite mpuioxxkeHnme. J[o6baBbTe B 00pabOTUMK COOBITHUSA
OnResize nmepsoit ¢popmbl omeparop: RePaint (merox Repaint mo-
po:kmaet cobpiTe OnPaint, uTo 3acraBaser opmMy HeMeIJIeHHO IIe-
pepucoBaThCs).

3amycTuTe IPUIOKEHNEe U MTO9KCIIEpUMeHTUPYliTe ¢ HUM. Kakue
M3MEeHeHUs IIPOM30IILIN B moBedeHun Gopmei? IlompobyiiTe 00bsaC-
HUTH uUX. @

CobOnITUSA, TeHEepUPYeMbIe OIIePaIlliOHHOl CHCTEMOU IIPU 3aKphI-
TUU OKHA:

CooniTe OnDeActivate mpoucxoaur, xKorma gopma Tepser do-
KyC BBOZA.

CooniTe OnHide mpoucxonuT, Korma popMa CTAHOBUTCS HEBU-
IVMO.

CoopiTe OnCloseQuery npoucxonut npu BbizoBe metoxa Close,
uu Ipu Beioope KomMauAb! Close 13 cucTeMHOT0 MeHI0 (DOPMBI, U
IpH MIeJIYKe Ha KHOIIKE 3aKPBITUA OKHA. ITO COOLITHE MCIIOJNb3YeT-
cA IJIA oIpefeeHusa YCIOBUM, IPU KOTOPBHIX (hopMa MOXKET 3aKPbI-
ThCA.

procedure TMainF.FormCloseQuery (Sender: TObject;
var CanClose: Boolean);

Jlornueckuii napamerp CanClose ompezeinsaer, MoKeT Jau dopma
3aKpBITHCA WUJIM HET; ero 3HauYeHWe II0 yMOoJIYaHuio paBHO True.

Hanpumep, Bel MoskeTe mcmoab3oBaTh obpadorunk OnCloseQuery,
YTOOBI CIPOCUTH II0JH30BATENA, AEHCTBUTEIBHO JU OH XOUeT He-
MeIJIEHHO 3aKpPBITh (hopmy:
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procedure TMainF.FormCloseQuery (Sender: TObject; var

CanClose: Boolean) ;

begin

if MessageDlg ('Bu IEeMCTBUTEJIBHO XOTUTE 3aBEpPUMThH
pabory?',mtConfirmation, [mbOk,mbNo], 0)=mrNo then
CanClose:=False;

end;

B srom (pparmenTe Koma mcmoab3oBaHa (pyuxnusa MessageDlg,
oToOpaskaroias AUaJOTOBOE OKHO B IeHTPe 9KpaHa. [lepBbIil mapa-
MeTp 9TOH (GYHKIMU — BJTO COOOIIeHWe, KOTOPOe BBIBOAUTCA B
okHe. BTopoii mapamMeTp — THI OKHa — MOKET IIPUHUMATD CJeny-
e 3HaveHuA: mtWarning (mpexnynpe:xaerue), mtError (omru6-
ka), mtInformation (urdopmamnma), mtConfirmation (mogTBepIXR-
nenue). TpeTuil mapamMeTp ompejesiseT, Kakue KHOIKU JOJIKHBI

IMOABUTHLCA B OHAJIONOBOM OKHe, ero 3HaueHusa — mbYes, mbNo,
mbOK, mbCancel, mbAbort, mbRetry, mblgnore, mbAll, mbHelp.
YerBepThlil mapaMeTp — AJs ONPeAeJeHUs] TeMbI IMOMOINK, KOTO-

pad DOJKHA MOABUTHCA, KOTZA MOJIH30BATENb IEJIKAeT Ha KHOIKE
nmoMomy uiau HaxkuMaeT F1 Bo BpemMsa oTOOpaskeHUs AUAJIOTOBOTO
OKHa.

CoosiTe OnClose mpoumcxoguT, KOrjga HMMeJO MECTO COOBITHE
OnCloseQuery, B pedyabTaTe uero (popma 3aKpBLIBAETCH.

procedure TMainF.FormClose (Sender: TObject; var Action:
TCloseAction);

3HaueHue napamerpa Action ompepgesnser, 3aKpbsIBaeTca Ju Qop-
ma (paxkTuuecku. [lapameTp MOKeT IPUHUMATD CJEAYIOINE 3HaUe-
HUA:

caNone dopme He pasperrraeTcsd 3aKPbHIBATHCS.

caHide dopma He 3aKPHIBAETCS, a IPOCTO CTAHOBUTCS
CKpbITOV. Barie mpuoskeHne MOKET UMETh
IOCTYHO K CKPBITOH (opme.

caFree dopma 3aKpBIBAETCSA, W BCA MaMATH, 3aHATAA
dopmoii, ocBOOOKIAETCA.

caMinimize @opmMa MUHUMU3UDPYETCS, IPeXIe UeM
3aKpPHITbCA. JTO 3HAUEHHWE IIapaMeTpa
YCTAHOBJIEHO II0 YMOJIYAHUIO IJIA JOYEPHUX OKOH
MDI-upunosxenuti.

Co6siTe OnDestroy npomcxoxur, Korga ¢opma roroBa ucUes-
HYTh HaBCermia.
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T'nasa 2

3afaHug ANng caMoCTOATENbHOrO BbINOJIHEHUS

2.9. Hanummure npujiosKeHne, B 3ar0JIOBKe OKHA KOTOPOTO OIMCAH

ero pasmep (BbICOTA U IIIUPUHA).

2.10. Hanuniure mpuioKeHne, B OKHE KOTOPOTO N300pakeH IIPsMo-

YTOJIbHUK, CTOPOHBI KOTOPOT'O PACIIOJIOKEeHbI Ha paccToaHuu 10
IIMKCEeJIOB OT T'PAaHUIl OKHA, HE3aBUCUMO OT Pa3MePOB OKHA.

2.11. CospaiiTe mpuaoKeHne ¢ 3acTaBKoii. [IpulosKeHne gOJIMKHO CO-

cToATH U3 OBYX (opm. Ha meppoii opmMe mOABIAETCA COOOIITe-
HUE 0 co3[aTeJie IPUIOKEHUA U O TOM, UTO ITPU JBOVHOM IIeTUKe
mo opme mosBUTCA 3acTaBKa. OKHO 3aCTaBKY YEPHOTO IIBETA,
0e3 3aroJioBKa, 3aHMMAaeT Bech 9KpaH. B OKHe 3acTaBKU B IIPO-
M3BOJILHOM MecTe (DOPMBI JOJIMKHBI HOSBIATHCA 3JIIAIICHL U IIPS-
MOYTOJILHUKY PA3HOTO I[BeTa U pasMepa. 3acTaBKa JOJIKHA HC-
4e3aTh IPU HAKATUU JIIO00i KIAaBUIIN KIABUATYPHI.

Bonpocbi ans nosTopeHuns

1.
2.

w

Kakum 06pa3oM MOYKHO M3MEHUTH CBOMCTBA KOMITOHEHTA?

B uem oriuume mporpaMmbl, pabdoraroieii B cucreme DOS, oT mporpam-
MBI, paborarorieit B cucteme Windows?

. Kakwue cobbiTusi popmbl Bel 3HaeTe?
. B xaxom mopsiike BBIMOJHAOTCA cOObITHsS KJyaBuarypbl: OnKeyPress,

OnKeyUp, OnKeyDown?

. Biaromapsa kakomy KJjaccy sisbika mporpammupoBanus Object Pascal Bos-

MoskHa pabora ¢ rpadukroit B8 Delphi? Ilepeuncaure cBoiicTBa U METObI
ATOrO KJacca.

. Kakue coOBITHA MPOUCXOAAT IPU CO3TaHUU (POPMBI U B KaKOH mocaeo-

BaTeJIbHOCTU?

. Kakwue coObITHS IPOUCXONAT IPU 3aKPHITHN (GOPMBI U B KAKOH ITOCIIE0-

BaTeJbHOCTH?
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IIpunosxenue Delphi xpanuTcAa B HECKOJBKUX PasIUYHBIX (aii-
aax. Kampgoe nma daiiysa sakaHYMBAETCA PACIIMPEHUEM, KOTOpPOe
ompeziesasgeT colep:KuMoe Qaiina.

Hnsa wucciaemoBammsa (aiijaoB, cOCTaBIAMOINMUX HpoeKT Delphi,
paccMmoTpuM (paiijabl IEePBOTO CO3TAHHOIO IPUJIOMKEHUA. 3allyCTHUTE
Delphi. Otkpoiite (aitn npoexkra Exercisel, Ay 9TOro BHIIOJIHUTE
II0CJIEeJOBATEILHOCTE KOMAHT:

File — Open ProjectP:PtPt B quasoroBom oxHe OTKpPBITHA (paiiaa
BeiesnuTe (aitnm Exercisel. Illenxuure Ha KHomke Open.

View — Units u 3aTem us cuomcka MoayJieil IOSABUBIIIErocs Aua-
JIoTOBOTO OKHA BbIOepuTe Bce daitnbl. [Ilenkuure Ha KHONKEe OK. B
OKHE DPEeJaKTUPOBAHUA MOAYJA OoTOOpaskaercA nBa (aitna. UToOBI
BBIOPATh TOT WJIM MHOI, HEOOXOAMMO IIEJKHYTH HA COOTBETCTBYIO-
el 3aKJagKe B BepXHeU YacTu OKHA.

3.1. ®aiin npoekra (.dpr)

®aiin mpoeKTa MpeacTaBIdgeT co00M MporpaMMy, HAaIMCAHHYIO
Ha aseike Object Pascal. 9ra mporpaMma aBTOMATHYECKH CO3/a-
erca Delphi. 'maBubI#i (daiin mpoekTa M3HAYAJIbHO HAa3bBIBAETCA
Projectl.dpr. Kaxmoe mpuioKeHue MMeeT eIUHCTBEHHBIN (haii
mpoekra. IIpoexT Delphi aBiserca Pascal-mporpammoii. IIpoexT
uMeeT, IO KpailiHell Mepe, [ABa HasHAUEHUSI — OOBABUTH MOAYJIU
NMPUJIOMKEHNA U 3alyCTUTL mpuioxkenme. Delphi aBromarmuecku
co3JaeT UCXOAHBIN KoA (haiiia mpoeKTa W yIpaBiseT uM. Bam pef-
KO Ipuaercd MOAUGMUIINPOBATL OIEPATOPHI 3TOTO (aiina.

Paccmorpum cTpykTypy (aitna mpoexta Exercisel.dpr.

program Exercisel;

uses
Forms,
Main in 'Main.pas' {MainF};

{SR *.RES}

begin
Application.Initialize;
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Application.CreateForm(TMainF, MainF);
Application.Run;
end.

B mepBoii cTpoke (aityna comep:KkuTca nMsa npoekta — Exercisel.
3aTeM B O0BSBJIEHUU USES OMPEIeJIAIOTCA MOIYJIH, HUCIIOJb3yeMble
3TOU mporpamMMmoii. B manHOM ciiydae CyIIeCcTByeT ABa TAKUX MOIY-
Js — CTaHIAPTHBIN MoayJsb Forms, KOTOpPBINT oOeclmeunBaeT BO3-
moskuocT (popm Delphi, a Taxksxe momyab Main. Bropas crpoka
00BABIEHNUA USES 03HAUAET, UTO MOAYJab Main pacmososkeH B (aii-
ge Main.pas, a MainF — »sT0o uma o0bexkTa (popMbI, OIIHMCAHHONA B
3TOM MOZYJIE.

ITupexTtuBa {$R *.RES} aBisderca yKasaHHEM KOMIWJIATOPY Ha
HeoOXOAMMOCTD IIOAKJIIOUEHU K IIporpaMMe (aiiia pecypcoB. O0bIU-
HO (pailyibl PecypcoB COAEP:KAT TOJBKO MHUKTOTPAaMMYy IIPOTPaMMBI,
XOTA, KOHEUYHO, OHM MOTYT UMEThb U APYTHe TUILI PEeCypCOB.

W, makowell, (aiija OIpoeKTa 3aBepIllaeTcsi TPeMs ollepaTopamu,
PACIIONIOMKEHHBIMU MEXKIy KJIIOUeBbIMU moaAMu begin...end. Kax-
OBl M3 HUX peajusyeT oOpallleHre K OJHOMY M3 METOJ0B O0heKTa
Application. B o6bexTe Application cobpanb! JanHbIe ¥ TOAIPOrPAM-
MBI, HEOOXOIUMbIE IJI HOPMAJILHOTO (PyHKITMOHUpoBaHuA Windows-
mporpaMmbl B ImesioM. Delphi aBromaTnuecKku cosmaer o0BbEKT-IIPO-
rpammy Application gma Kamkaoro HOBOrO IIPOEKTA.

Hst Toro urobbBl co3marh KOHKpeTHOoe Windows-npuioxenue ¢
nomoinbio Object Pascal, Heobxomumo coszaTh O0BEKT-IIOTOMOK
TApplication. Meronsr u cBoiicTBa, onucaunubie B TApplication, ocy-
IIIECTBJISIOT CO3[aHKe, BHIMOJHEHNE, MMONAEP:KKY U PaspyllleHue IIpPU-
noxkenus. Bo Bpems manucanus Windows-mpunoxxenus TApplication
SABJISIETCS TOCPETHUKOM MeKIy IPOTPAMMUCTOM U OKDPY:KeHHeM
Windows.

Meton Initialize — mepBBIiT MeTO, BHI3BIBAEMBII IJIA KasKIOTO
npoexTa Delphi, — ocyimecTBisgeT psajg BCIOMOraTeJbHBIX IEHCT-
BUI, HEOOXOAMMBIX AJISA PAOOTHI IOJ yIPaBJIeHHEM OIepPaIlMOHHON
cucteMbl Windows.

Meton CreateForm cosgaer HOBYIO (popMy, THII KOTOPOU OIIMCAH
B napametpe FormClass, 1 cBA3bLIBaeT ee ¢ IepeMeHHOH, YKa3aHHO’
napamerpoM Reference:

procedure CreateForm(FormClass: TFormClass; var Reference);

Ilo ymosmuanuio ¢opma, co3manHas mepBbIiM BbidoBoMm FormCreate,
CTAHOBUTCS TJIABHOII ()OPMOM IIPUJIOKEHUA.

Metox Run BBITIONHAET NPUIOKEHHE. ITOT METOH COLEPIKUT
IUKJ 00pabOTKM COOOINeHU 1 He IPeKpalaeT CBOI padboTy, moKa
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IMUKJ 00paboTKu cooOIeHniT He 3aKOHUYeH (T. e. peanusyeT 6ecKo-
HEUHBIA IUKJ HOJYyYeHNA U 00paboTKHU mocTynaminux or Windows
COOOIIeHUT 0 NelICTBUAX MOJb3oBaTesA. Korga mosib30BaTesb IIie-
kuer Ha KHomKe Close, Windows mepegacT mporpamMme CIemuasb-
HOe coO0O0IlleHne, KOTOPOe B KOHEYHOM CUeTe 3aCTABUT IIPOrpaMMy
MIPeKPATUTL PaboTy M 0CBOOOAUTH Ha3HAUEHHBIE eil CUCTEeMHBIE pe-
CYDPCHI).

Kpome sTtux Tpex meronos B Kiacce TApplication onmcamsr MmHO-
rue Opyrue IOJIe3HbIE METOABI M CBOMCTBA, HEOOXOAUMMBIE IIPU CO-
3IaHUMN MIPOEKTAa.

Hexoropeie cBoiictBa Kjaacca TApplication:

ExeName HintHidePause Icon
Hint HintPause ShowHint
HintColor HintShortPause Title

Hexoropsie meroasl Kjaacca TApplication:
BringToFront Minimize
MessageBox Restore

3afaHus ANng caMoCTOATENbHOrO BbINOMHEHUS

3.1. Ucmonbsys cupaBounyo cuctemy Delphi, onmpegenure HasHaue-
HUE KayKI0ro U3 MPUBEJEHHBIX B Ta0JIMIle CBOMCTB.

3.2. Mogudunupyiite Kox daitna npoexra. VIsMeHUTE IBET, MHTEP-
BAJI IIOABJICHUSA BCILIBIBAIOIIEH MOACKABKH.

3.3. Ucmonbaysa cupaBouHyio cuctemy Delphi, onpenenure HasHaue-
HUE KaK0T0 U3 IPUBEJEHHBIX B Tabuuie MmeTooB. Hanurure
IIEMOHCTPAIMOHHOE IPUJIOKEHNE, OTOOpakaroIee paboTy 3TUX
METOOB.

3.2. daitn mopyns (.pas)

Mopgysim — 9TO IporpaMMHbIe eIUHUIILI, IpeJHA3HAUEHHbIE /1A
pasMmerrieHusa GparmMeHTOB mporpaMM. C MOMOIIBIO COLEPIKAIIETOCSs
B HUX IIPOTPAMMHOTO KOJa peajnsdyeTcs BCA IIOBeJeHUYecKas CTOPO-
Ha IPOrpaMMBbI. ITU (PANJIBI COAEPIKAT UCXOMAHBIN KO/ IPUJIOKEHNA
Ha aseike Object Pascal. B tunmunom mpuiaoskenuu Delphi pus
KaKmoil (popMBI co3gaeTca OOWH (aily ¢ paciimpeHHeM pas:

unit Main;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs;
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type
TMainF = class (TForm)
procedure FormClick (Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
MainF: TMainF;

implementation
{SR * .DFM}

procedure TMainF.FormClick (Sender: TObject);
begin

Color:=clRed

end;

end.

B mepBoit ctpoke Main.pas ykasbiBaeTcsa uMsa Monyaa — Main.
Delphi mpucBamBaeT MOAyJII0 TO WMMs, KOTOPOE YKAa3bIBAETCS IPU
coxpaHeHUu (aiisa MOAYJA IPOEKTa.

Haunee cnenyer nupektuBa interface, koropasa o6baBIAET omuca-
HUdA, BUAUMBIE II0JIb30BaTe 0. Ko BceM sjieMeHTaM, OIUCAHHBIM B
9TOM pasfeJe, paspelleHo odpalleHne U3 IPYruxX MOLYIeH, NCIOIb-
3YIOIIUX NAHHBI MOAYJb. B 9TOM pasjiesie BO3MOXKHO IOIKJIIOUE-
HUe MOJIyJjiei, OmMcaHue HOBBIX THUIIOB, KOHCTAHT, IE€PEeMeHHBIX,
nporenyp u (QYHKIIHMA.

WNnrepdeiicuaa yacTb MOAYJaIs (OPMBI COLEPIKUT TPU UaCTU —
MOAKJIIOUeHNe MOXyJel, co3flaHue HOBOTO TUIIA U O0BABJIEHUE IIe-
pPeMeHHOII 00BLeKTHOTO THUIA, MPEICTaBJIAINEH (QopMy.

Moaynap Main mcmosibdyeT MHOTO Pa3JMUYHBIX MOAYJIEH, Bce OHU
IIpeJcTaBJeHbl B omepatope uses. Takue moaynau, kak Windows u
Messages, obeceumBaOT HEOOXOAUMBIE NaHHBIE U ITPOTPAMMHBIN
Kon s mHTepdeiica IpUKIagHbIX nporpamMMm Windows, a momyiu
Classes, Graphics, Controls — gmsa ¢opmMbl, KOMIIOHEHTOB U IPY-
TUX BJIEMEHTOB IIPOTPAMMEI.

Hanee uger pasges o0bABIEHUS TUIOB, OIIPENEIAEMbIH KJIIOUe-
BbIM cioBoM type. Tunm TMainF samaer ommcanue Kiacca (class).
Kaacc TMainF B Main.pas Haciegyer unensl Kiacca TForm, Koro-
poiii moamepsxkuBaetr B Delphi dyHKIIMOHATbHBIE BOBMOKHOCTU (DOP-
mbl. Takum obpasom, Kigacc TMainF aBigerca moToMKoM KJjacca
TForm.
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Knacc TMainF o6basasger npouenypy FormClick(Sender:
TObject), KoTopas o6pabaTbiBaeT nelicTBUE — II[EIUYOK MBIIIBIO Ha
(dopme.

Krnaccer MOryT uMeTh HOMOJHUTEIbHBIE O0BABIEHNA, KOTOPHIE
ObiBaroT Jamb0 cobcTBeHHBIMHU (private), ambo 0OIIEAOCTYIHBIMUI
(public), T. e. MOCTYIHBI TaK:Ke OIepaTOpaM IPYTUX MOAYJIEIi.

3aBeplraeT pasaes uaTepgdeiica onucanre IepeMeHHbIX, IpeaBa-
pAemoe ciaoBoM var. MoayJiu MOTYT COAEP:KATh OOHY WJIN HECKOJIb-
KO IIepeMEeHHBIX, HO MOTYT 00XoauThcsa u 0e3 HuX. B Momyse
Main — TOJBKO OJHA IepeMeHHasd:

var MainF: TMainF;

IdTa cTpokKa o00BABIAEeT 00BeKT-nmepeMmMenHyio MainF Kiacca
TMainF, T. e. MainF — sT0 3aHmMMAaIONIUi OIIpeaeeHHbIN YyUYacTOK
MaMATH 9K3eMILIADP KJacca. B 9ToM mpuMepe 00BEKT IIPeACTaBIIAET
coboil ri1aBHOE OKHO IIPOTPaMMbI, KOTOPas CONEP:KUT 00paboTUMK
COOBITHSA, BBIMOJHAMOIINN NeHCTBUA IPU IeJTYKe Ha (opMme.

3a pasgesom mHTepdeiica umer paszmesa peanusanuu (implemen-
tation), B KoTopoM omuMcaHBI 3JIeMEHTHI, CKPBLIThIE OT II0JIb30BaTe-
Jd. ITOT pasmes MOMKeT TaKiKe COJepsKaTh pasnesbl MONKIIUEeHNUA
MOAyJieH, ONMCAaHWe TUIOB, IIePeMEeHHBIX, KOHCTAHT, KPOMEe 3TOTO
OH COJIEP’KUT IIPOTPAMMHBIN KOJ IIOAIPOrpaMM, YKa3aHHBIX B WH-
TepdeiicHOl wactu moxmysiA. K sieMeHTaM, YKa3aHHBIM TOJBKO B
paszesie implementation, samperessl oopaleHusa U3 APYrux MOLY-
Jie#l, MCIOJb3YIOMUX MaHHBIN MOIYJIb.

ITepBas cTpoka paspmesa implementation cogepsxuT TupeKTUBY

{$SR *.DFM}

KoTopas OTKpbIBaeT W uuTaerT (paitn ¢ pacimupenuem .DFM. 3ses-
Iouka ykasweiBaeT Delphi Ha Heob6xoammocTh moucka (aitia ¢ ume-
HeM, COBIAJAIONIMM C HasBaHuWeM (aija MOAYIA, HO HMEOIUM
pacmiupenue .DFM. 9toT ¢gaiia cogep:KuUT cBoiicTBa (POPMEBI, 13Me-
HeHHbIe ¢ moMmoIlnbio okHa Object Inspector.

B mocaenueii ctpoke (aityia HaXOAUTCA KJIKOUEBOe CI0BO end, 3a
KOTOPBIM CJIEIyeT TOYKA.

WUrak, B ceKinu MHTeP(PEHCHBIX 00bABIEHUN OMMCHIBAIOTCS IPO-
rpaMMHBIE€ dJIEMEHTBI, KOTOPbIe OYIYT «BUIHBLI» OPYTUM IIPOTPaM-
MHBIM MOAYJISIM, & B CEKIIUU Peaus3aluii paCKphIBAeTCA MeXaHU3M
paboThI 3TUX BJIEMEHTOB. PaszneneHre MOAyJid Ha ABe CEKIMU obec-
meuynBaeT yAOOHBIN MeXaHM3M oOMeHa aJrOPUTMaMU MEKAY OTAEJIhb-
HBIMU YacTAMHU OLHOI mporpaMMmbl. OH TaKiKe peaausyeT CPeaCTBO
oO0MeHa IIPOTPAMMHBLIMU PaspaboTKaMU MeXKAY OTAEJbLHBIMHU IIPO-
rpamMuctamMu. I1oJIyduB OTKOMITMJINPOBAHHBIA «IIOCTOPOHHUI» MO-
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IyJb, IPOTPAMMIUCT IIOJIyYaeT JOCTYI TOJIbKO K uHTep(delicHOi uac-
TH, B KOTOPO#, KaK yiKe TI'OBOPUJIOCH, COJep:KaTcA OO0bSABIEHUSI
aneMeHTOB. [eTanu peanusanuu O0BABJIEHHBIX IPOIEAYDP, GYHK-
IUH W KJIACCOB CKPBITHI B CEKIIMU Peayim3anuil M HeLOCTYIHBI APY-
TUM MOZYJISIM.

3afaHus A9 CaMOCTOATENbHOrO BbINOJIHEHUS

3.4. PaspaboraiiTe MOLYJIb, COAEPIKAIININ MEPAPXUIO KJIACCOB: CIIN-
COK, CTE€K, Ouepelb.

3.5. amycTuTre mpuiosKeHue, cosmanuoe B yup. 2.3.4.1.5. Hapu-
cyliTe HECKOJIBKO 0Tpe3KoB. CBepHUTE OKHO pUIoKeHusA. Boc-
craHoBUTEe OKHO. OTpPe3KU MCcUe3 . ITO IPOUCXOTUT IIOTOMY,
uyro 00beKT Canvas «He yMeeT» COXPAaHATh M300paKeHUS.
VerpaHnuTe 9TOT HELOCTATOK, UCIOJB3Ys CTEK, PeaJIn30BAHHbBIN
TP BHIMIOJTHEHUY TIPEABIAYINero 3aJaHus.

3.3. ®aiin popmbi (.DFM)

daiin popMbl KUCIOJB3YeTCA IS COXPaHeHUs UHGOPMAIUU O
BHEIITHEM BUJe TJIaBHOI (pOPMBI, COAEPKUT 3HAUCHUA B ABOUUHOM
dopmarTe, mpeaCTABIAIOIINE CBOMCTBA (GOPMBI, a TaKiKe CBOMCTBA
JII00OBIX KOMITOHEHT, HaxogAIuxcsa Ha ¢opme. B gaiinzax .DFM Tak-
JKe (PUKCUPYIOTCS B3aMMOOTHOINIEHUA MEXKIy COOBITHAMU U obOpa-
boTunkamu coopiTuii. Delphi Komupyet sTy mH(QOpPMAINIO B MCIIOJI-
HaeMbIl Exe-daiia. YToOsl mocMoTpeTh nHpopmMaruio ¢gaiiaa GopMbl
B TeKCTOBOM BH/Ie, BBITIOJIHUTEe KOoMaHAy View as Text KOHTEeKCTHO-
ro menio ¢opwmbr (puc. 3.3.1):

Puc. 3.3.1
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object MainF: TMainF

Left = 200

Top = 108

Width = 544

Height = 375

Hint = '3STo dopma’

Caption = 'Moe nepBoOe npujoxeHue'
Color = clYellow

Font.Charset = DEFAULT CHARSET
Font.Color = clWindowText
Font.Height = -11

Font.Name = 'MS Sans Serif'
Font.Style = []

ShowHint = True

OnClick = FormClick
PixelsPerInch = 96

TextHeight = 13

end;

Yro6bl BepHYTHCA K IpaduuecKoMy pPeRkuMy oToOpakeHusd op-

MBI, BBIIIOJIHUTE KOMaHOY View as Form KOHTEKCTHOTO MEHIO.

3.4. fononuutenbHole ¢paitnbl npunoxenus Delphi

Mpzr paccmoTpesii OCHOBHBIE (haiiybl ImpoeKTa. PaccmoTpuMm [10-
IMOJHUTEJNbHBIE (paiiabl, cosmaBaemble Delphi. Mcmonssys IIposox-

uuk Windows, oTkpoiiTe manky Exercisel (puc. 3.4.1).

= Exercizel

E:-cer0|se1 clg E:-:er0|se1 dof Exercizel.dpr Exercizel exe E:-cerC|se1 es

Exercisel

. o . . | = : >
Select an item to view its description, ] E I
See also: M ain.dou Main.dfm Main. pas ain.~dfm Main. ~pas

My Documents
My Metwork Places
My Comnputer

Puc. 3.4.1
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®aiin .DCU comep:KUT CKOMIOUJIMPOBAHHBIN Koj MomyJs. Ha-
nmpumep, ¢paia main.dcu comep:KUT IIPOrpaMMHBINA KO U JaHHEBIE,
00bABJIEHHBIE B MOAYJIe main.pas. Bel MoskeTe 6e30 BCAKOTO pucKa
yaanxars (aiasl .dceu, mockoabky Delphi cosmacTt umx cHOBa mpu
KOMIIUJIAIINY HIPUJIOKEHUA.

®aiin .RES. ®@aiin pecypcoB COep:KUT B ABOUUYHOM (hopMaTe Ta-
KIHe pecypchl, KaK IMUKTOrpaMMa IPOrpaMMbl U APYrHUe PacTPOBBIE
usobpaskenusa. Ilga Toro 4TobGbl co3JaBaTh U MOAMMUIIIPOBATH
daiiabl pecypcoB, Bocmosib3yiiTech KoMmaunoir Image Editor menio
Tools. Hukorma He BHOCHTEe M3MEHEHU B (Dailyl pecypcoB IIPOEKTA,
UMA KOTOPOTO COBIIAJAaeT C MMEHEM IIPOeKTa, HO 3aKaHUMBAaETCHA
pacmmperuem .RES. Ilpu nepexomnuaamuu Delphi Bce BHeceHHBIE
BAMH Pecypchl HCUE3HYT.

®aiin .DSK coxpaHAOT KOHQUTYpaInio paboueii 06acTy Ipu-
JIOXKEeHUA, ecau BEKJoueH pexuMm Desktop AutoSave ¢ momorbro
KoMaHIbI environment meHo option. @aiiaer .DSK coxpaHAT WH-
dopmanumo 06 okHax Delphi u mopsiake mx pacroJIOMKeHUA, a TaK-
JKe KaTaJIoru XxpaHeHus (aiiaos mpoexkrta. Paiiael .DSK coxpaHsioT
TaKKe MapIIPYThl IIPOEKTa, IMOITOMY €CJU Bhl IIEPEHOCUTE CBOU
IIPOEKTHI B [PYyTVe HAlKW WJIN COXPaHAeTe MOJYJU IIPOEKTa B He-
CKOJILKUX IaIllKaxX, TO He CJeAyeT yaaadaThb (aiasl .dsk.

®aiin .DOF coxpaHseT mapaMeTpbl, yCTAHOBJIEHHbBIE C TTOMOIIIBIO
komaHael Option... menio Project. Comep:xanue (aita — TeKymiue
YCTAHOBKU IIPOEKTa, TaKue, KaK IapaMeTpPhl KOMIMJIATOPa, KOMaH-
IHOU CTpOKU, fupeKTOpuu u apyrue. Eciu Bel yaanute ¢aiia ¢ pac-
mupenuem dof, Delphi cosmacT ero cHoBa, MCIOIB3Yys PAOOTAOIIIE
M0 YMOJUAHUIO TapaMeTpbl. ByabTe OCTOPOKHBI IPU yAAJTeHUHN
daiiza oMUl IPOEKTa, TaK KaK MOI'YT BOSHUKHYTH IIPOOJIEMBI I
NPUJIOKEeHU C HEeCTaHZAPTHON HACTPOUKOIA.

JIxcnepumenm. Ucnons3ysa pmanoroBoe okHo Project Options,
U3MEHNTe WKOHKY MNPUJIOKeHUs, oToOpa:kaeMyio B IIpoBomHUKe
Windows; BHecuTe MHPOPMAIINIO O Ha3BaHUU KOMITAHUU, OIMCAHTE
daiina, kommeHtapuu. IIpociienure nmamMeHeHUA B (paiiyie OMITUIA.
st cosmaHusa MKOHKHU BOCIOJb3yiiTech mporpammoit Image Editor,
mocraBisgeMoil BMmecte ¢ Delphi. €

Hcnonasemsrit ¢aiin ((EXE). dPaitibl, 3akaHuuBalonimecs Ha
~% ABIAIOTCS PE3ePBHLIMH KOIMHUAMU MOAUGUIIMPOBAHHBIX WU
coxpaHsgeMbIx (aitmoB. MOKHO CIIOKOMHO yAAJIATHL 9THU (PAKILI B
J1000€e BpeMs, XOTA OHU MOTYT IIOHAJO0UThCs, YTOOBI BOCCTAHOBUTH
TMOTePSAHHbBIE UKW PA3PYIIIeHHbIe TPOTPAMMbI UJIU BEPHYTHCA K IIpe-
OBIAYIIIAM BEPCUSIM.
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Bonpochbi anis noBTOpeHus
1. Kakwue daiinsl cocrasisaoT mpoexkT Delphi? Kaxkue ¢aiiis mnpoeKTa HeJlb-
34 yAAJIATH HU B KoeM ciiydae? O6bacHUTe.

2. O6wexT Application. [Iisa gero on npenuasuauen? IlepeuncanTe OCHOB-
HbIE CBOICTBA U METO/BI TOI'0 00'bEKTa.

3. OmumuTe 001TyI0 CTPYKTYPY Moayia B Object Pascal.

4. Kakum o6pasom obecrieunBaeTcsa COKPLITHE NH(POPMAIIUY IPU OITUCAHUK
KJjacca?

5. Insa gyero mpeguasHaueH daiia Gopmbr?
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BeeneHue B BU3yanbHOe NPOEKTUPOBaHUE

4.1. BusyanbHoe npoeKkTupoBaHue

Delphi, siBissics BUSyaJIbHOM Cpemoil paspaboTKU IPUJIOMKEHU,
OPHMEHTHPOBaHA HA TeX IPOTrPaMMUCTOB, KOTOPHIE M3 I'OTOBBIX KOM-
TOHEHT «COOMPAaoT» KOHKPETHBIE MPUI0KEHUA A KOHEUHBIX IOJIb-
3oBareseii. Busyansabie cpercrsa Delphi mocTpoensl Ha KoHIleI-
muu aBoiinoro mucrtpymenrapus (Two-Way Tools), mossBossromieii
U3MEHATH CBOMCTBA O0BEKTOB KaK B IIPOIlECCE BU3YAJIBLHOTO KOHCT-
pyupoBaHuA Ha aTamne «coopku» (Design time), Tak 1 mporpammHO,
B mporiecce padors! npuaoxkerus (Run time). B Delphi sta xouern-
IUA peajusdyeTcs C MOMOIIBI0 KOMIIOHEHTOB.

C npyroii CTOPOHEBI, IBJIAACH PACIIUPAEMBIM 00 bEKTHO-OPUEHTH-
PoBaHHBIM MHCTpPyMeHTapueMm, Delphi mosBosser cosmaBath cobCT-
BEHHBIE KOMIIOHEHTHI.

KoMmoHeHT — 3TO 0()OPMJIEHHBII CHEelUaJbHBIM 00pas3oM KJjacc.
Ero cBoiicTBa MOTYT MEHATHCA Ha JTale «COOPKH» IIPOTPAMMBI C
nomoinbio MucmekTopa 00bexToB (Object Inspector). Bece msmemne-
HUA cpasy Ke oToOpasKaloTcA Ha 9KPaHe MOHUTOPA, II03TOMY TaKOHi
MMOAXOJ TIO3BOJIAET OBLICTPO CO3MaBaTh MHTEP(hEHCHYIO0 YaCcTh ITPUJIO-
skeHusi. Kax msBecTHO, 9Ta yacTh 3aHMMAaeT o0bIuHO 70 80% pabo-
THI IIPOTPAMMMUCTA.

Kommonentsr Delphi oobemuuensr B 6ubamoreky VCL — Visual
Component Library (6mbianoreka BHU3yaJbHBIX KOMIIOHEHTOB). Bce
KommoHeHTHI Delphi MOKHO KJaccu(pUIIMpoOBaTh CICTYIONINM 00pasoM:

KoMmmoHeHTBI
v v
HeBuguvbie KOMIIOHEHTBI OJIeMEeHTHI yIIPaBIEHUS
OKOHHBIE I'padmueckue
Puc. 4.1.1

HeBupuwmbie (HMeBuU3yaabHBIE) KOMIIOHEHTHI IIPEACTABJIAIOT CO-
00li, KaK IIPaBUJI0, KOMIIOHEHTEI, C IIOMOIIbI0 KOTOPBLIX OCYIIECTB-
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JIAETCS NOCTYI K CUCTEMHBIM pecypcaM, HAIPUMEDP K CUCTEMHOMY
raiimepy. OHI 0oTOOpaKalOTCA BO BpeMs KOHCTPYHUPOBAHUS MHTEP-
deiica, HO He BUAHBI BO BpeMs PabOTHI IPUJIOKEHUA.

JJIeMeHTHl YIPaBJIEHUS OAIOT BO3MOXKHOCTH IIOJIb30BATEII0 BO
BpeMsi paboThI IIPOTrPaMMBbl MMOJydYaTh WHMPOPMAIUIO U/UJIN YIIPAB-
JATH PaboToOd TPOTpPaMMBI.

OKOHHBIE 9JI€MEHTbBI, BU3yaJIbHbIe KOMIIOHEHTHI YIIPABJICHUS MO-
T'yT IPUHUMATH (POKYC BBOJA (CTAHOBATCS BBIAEJIEHHBIMU), OHU SB-
JAI0TCA OKHaMu cucTeMbl Windows 1 00/1aai0T BCEMU CBOMCTBAMU
OKHA, T. €. UMEIOT YHUKAJIbHBINA ugenTudurarop Windows u moury-
YalOT COOOIIEHUA OT OIEPAIMOHHOIN CHUCTEMBI.

I'padpuyecKkre KOMOOHEHTHI OTJUUYAIOTCA OT MPEABIAYIIUX TEM,
YTO HE UMEIOT HUAeHTH(GUKATOPA U, COOTBETCTBEHHO, HE MOTYT IIO-
ay4daTh coobierusa or Windows. OHM OTHUMAIOT Y CUCTEMBI TOpPAas-
0 MEHbIIIe PecypcoB, UeM BCe Ipyrue.

Uepapxusa kimaccoB Delphi mpeacraBiser coboit ymauHo mOmO-
OpaHHYIO Mepapxuio 6a30BBIX KJIACCOB. Bo MHOTOM 3TO O0BACHSAET-
cd TeM, YTO TPAJUIMOHHO B cpege Windows OBLIO AOCTATOYHO
CJI0KHO PeaJIn30BBIBATh IOJb30BaTeNbCKUIl nHTEpdeiic. CoObITUII-
Hasi mozienb B Windows Bcerza Oblyia CJIOMKHA /I MOHUMAHUSA U OT-
nagku. Ho umenno paspaborka uutTepdeiica B Delphi asiasercsa ca-
MOM ITPOCTO¥ 3amadeidd AJA IIPOTrpPaMMUCTA.

Cpena Delphi BKJOuaeT IOJHBIA HA0OP BU3YaJbHBIX HHCTPY-
MEHTOB [Jis ObICTPOI paspaboTku npuaoskenuii (Rapid Application
Development — RAD), moggep:xuBarolneii paspadboTKy I0Jb30Ba-
TeJbCKOTO MHTepdelica 1 MOAKJII0UeHNe K KOPIOPaTHUBHBIM Oasam
maHHbIX. VCL — 0ubsmoreka BU3yaJbHBIX KOMIIOHEHT — BKJIOYA-
eT CTaHJapTHbIe O0BEKTHI IIOCTPOEHUA II0JIb30BATEIBCKOTO MHTEP-
deiica, 00BEKTHI yIpPaBJIEHUS AAHHBIMU, rpaduuecKue 00bEKTHI,
00BEeKTHl MYyJIbTUMEINAa, TUAJOTH M O0BEKTHI yIpaBiaeHUs (aiiia-
mu, ynpasiaenune OLE.

ITanutpa KommomeHToB (puc. 4.1.2) m03BOJIsAET BHIOPATH HYKHbBIE
00BEKTHI 1A pas3MelrieHna nx Ha J[lusaiinepe popm. [ida ucmoiab3osa-
Husg IlaauTpbl KOMIOHEHT HPOCTO IIEPBBIN pas IIeJIKHUTE MBIIIKOM
Ha OJHOM U3 O0BEKTOB B MAJNTPE KOMIIOHEHT U IIOTOM BTOPOIi pas —
Ha [usaiinepe ¢opM. BEIOpaHHBIN 00BEKT MOSABUTCA Ha IIPOEKTHUPYeE-
MOM OKHE, U MM MOKHO MAHUIYJIUPOBATH C IIOMOIIbIO MBIIIIN.
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ITaauTpa KOMIIOHEHTOB MCIIOJIb3YeT IOCTPAHWUYHYIO I'PYIIIIUPOB-
Ky OO0BeKTOB. BBepxXy maJauTphl HaXOAUTCSI HabOp B3aKJIaJOK —
Standard, Additional, Dialogs u T. x. [lyia BeIOOpa CTpaHUIIBI IIa-
JUTPHI KOMIIOHEHTOB HCIIOJB3YIOTCSA CTPEJKM HepeMeIleHusd, pac-
IMOJIOKEeHHBIE B IIPABOM BepXHEM YIJIY.

4.2. KomnoHenToi Label, Edit, Button

Paccmorpum HEKOTOpPbIE KOMIIOHEHTHI, PACIIOJIOMKEHHBIE Ha CTpa-
uuie Standart.

Wcnonp3ysa BCIJIBIBAIOMIYIO IIOACKA3Ky, HaWAUTE KOMIIOHEHT
Button. [Ilea1kHUTEe HA HEM MBIIIIBIO, 3aTEM IIEJIKHUTE MBIIIBIO HA
Huzaiimepe dopm.

IIpumeuanue. [Iga TOro 4TOOBI MOABUJINCH BCILJILIBAIOIINE MOACKA3KHU,
BBI30BUTE KOHTEKCTHOE MeHIO IlanuTpel KOMIIOHEHTOB U yCTAHOBUTE (Ja-
koK Show Hints (puc. 4.2.1).

v Show Hintz
Hide
Help

Froperties

Puc. 4.2.1

B xoMOuMHUpPOBaHHOM maHen BbIbopa o6bexTa (puc. 2.2.1) Unce-
meKTopa 00beKTOB MOABUJICA elfe oAfuH 00beKT — Buttonl. B Umnc-
IIeKTOpe O0BEKTOB IePeUUCJIeHbI CBOMCTBA, MOCTYIIHbIE BO BpPeMs
MIPOEeKTUPOBAHUA IIPUIOKeHusaA. HeKoTopsie cBoiicTBa (Takue, Kak,
Caption, Name, Left, Top, Width, Heigh, Cursor) Bam y»ke usBe-
CTHBI, OHH COBIIQJAIOT CO CBoOiicTBaMu (HOPMHEI.

ITepeunciuM cBolicTBA KOMIOHeHTa Button, KoTopblie OymeMm
KCIIOJIb30BATh MPU CO3JAHUU IIPUJIOKEHUI:

Cancel 3Hauenue True sTOro CBOMCTBA CBSI3LIBAET
Ha'KaTue KJuaaBuinu Escape ¢ o0paboTumKOM
coosiTuss OnClick;

Default 3Hauyenue True 9TOT0 CBOMCTBA CBSA3BIBAET
HaxxkaTe kKJjasuiu Enter ¢ o6pabGoTumxom
coopiTuss OnClick;

Enabled sHauenue True sToro cBoiicTBa obecIeumBaeT
IOCTYITHOCTh KOMIIOHEHTA [JIS MBIIIIH,
KJIaBUATyphl U COOBITHH TaiiMepa;
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Font KOHTPOJIUPYeT oToOpasKeHue TeKCTa,
oToOpaskaeMoro Ha KOMIIOHEHTEe. JTO CBOMCTBO
00BEKTHOTO TUIIA, HEKOTOPhIE €ro 3JIEMEHTHI
OpUBEAEHbI IIPU ONMCAHUU KOMIIOHEHTA (DOPMBI;

Visible ompenesigseT BUAUMOCTH KOMIIOHEHTa BO BpeMsA
BBIIIOJTHEHUS NIPUJIOKEHUS.

Cob6biTus KoMIoHeHTa Button:

OnEnter clydyaeTcd, KOrja KOMIIOHEHT IIoJiydaeT (DOKYC
BBOJIA;

OnExit ciaydaeTcs, Korga (poKyc BBOoJAa IlepeMelllaeTcAd Ha

OPYro#l KOMIIOHEHT.

ITosmoxxkuTe Ha hopmy KoMIOoHEHT Edit (OKHO peflaKTUPOBAHUS,
[ar ). KommonenT Edit ncmonbayeres O MOMyUYeHNs TEKCTA OT IIOJIb-
30BaTeNIA U AJA €ro OTOOpaKeHUsd.

CsoiicTBa komionenra Edit:

AutoSelect

BorderStyle

CharCase

Color
MaxLength

PasswordChar

ReadOnl

Text

sHauenue True sToro cBoiicTBa obecmeuymBaeT
BBIZleJIeHWEe TeKcTa, momelneHHoro B Edit, mpu
moJiyueHun o0beKToOM (OoKyca BBOZA;
ompesesisieT TPaHUIY MeXKAY BHYTPEeHHeH
YacThI0 KOMIIOHEHTAa UM KJIMEHTCKOM 00JIaCThIO
npuinokeHusi. Mivmeer nBa 3uauenusi: bsNone (Her
rpanuipl) U bsSingle (ectp rpanuia);

ompesiesisieT PEerucTp CHUMBOJIOB, OTOOpPaXKaeMbIX
B KOMIIOHEHTE;

nBeT ()oHA KOMIIOHEHTA;

OrPaHUYUBAET KOJUYECTBO CHMBOJIOB, KOTOPHIE
MOYKHO BBecTH B edit;

WCIIOJIBL3YETCSA [JIA CKPBITUA BBOIMON
unpopmanyu. Eciu 3HaueHue cBoiicTBa paBHO #0,
TO TeKCT oTobOpaskaeTcsa HOpMaabHO. JI0o0oe
Ipyroe 3HAYEHHE STOI'O CBOMCTBA OIIPEHEJISET
orobpaskaemble B Edit cumBoJIbI;

y3HaUeHUe CBOIiCcTBa, paBHoe True, sampermaer
pemaKTHpOBaHNE TEKCTa, 0TOOpaskaeMoro
KOMIIOHEHTOM;

CBOMCTBO HCIIOJIb3yeTCSA AJSA YTEHUS TEeKCTa WU
ompefieieHUsT HOBOTO 3HAYEHUS TEKCTA.

IIpu uameHeHUU cojep:KuMoro KommoHeHTa Edit mpomcxomur
coopiTie OnChange.
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IMonoxxuTe Ha popMy KommoHeHT Label (MeTKa, A ). KommornenT
Label — »To rpaguuecKkuii saeMeHT yIpaBJIeHNs, IIpeIHa3HAUEH-
HBIH I8 OTOOpaskeHHA TeKcTa Ha (opMme.

CsoiicTBa KommouenTa Label

Align OIIpefeisieT PacHoJiosKeHue o0bexTa: alNone
(samamnoe mosb3oBaTteseM), alTop (BepxHssA 4YacTsh),
alBottom (mmxkusasa uacts), alLeft (1eBas uacTn),
alRight (mpaBas uacth), alClient (Bca o6iacTsn);

Alignment TOpW3OHTAJIBLHO BhIpaBHMBaHUE TeKcTa: taleftJustify
(o sreBomy Kparo), taRightJustify (o mpasomy
Kpaio), taCenter (mo 1eHTpY);

AutoSize 3HaUYeHNE CBOMCTBa, paBHOe true, mpuBOAUT
K aBTOMATUYECKOMY M3MEHEHHUIO0 Pa3MepPOB METKU
B COOTBETCTBUHU C AJUHON TEKCTa;

Caption OrmpenessieT CTPOKOBYIO KOHCTAHTY, OTOOpasKaeMyio
B KOMIIOHEHTE;

LayOut BePTUKAJIbHOE BhIpaBHHBaHMe TexKcra B MeTke: tlTop
(o Bepxuemy Kpatro), tlCenter (mo mentpy), tlIBottom
(Io HU}KHEMY Kpaio);

WordWrap 3HaUYeHUe CBOICTBA, paBHOe true, obecreunBaeT
aBTOMATUYECKUI IIEPEHOC CTPOK IIPM OTOOpaKeHUU
TEeKCTAa.

IIpu HeoOxomuMMOCTH Y3HATH IIOAPOOHEE O CBOIICTBAX, METOAAX U
COOBITHAX KOMIIOHEHTA MOYKHO BOCIIOJIb30BATHCA CIIPABOYHOI CHC-
TeMoii. CripaBoYHasA CHUCTEMA SBJIAETCS KOHTEKCTHO-3aBUCUMOM; IpU
HaskaTtuu Kjaasuinu F1 oTKpbIBaeTcsa moACKa3Ka, COOTBETCTBYIOIIAS
TekyIleil curyanuu. Hanpumep, Haxongach B MHcmekTope O0BEK-
TOB, BbIOEpUTEe KaKoe-HUOYAb CBOMCTBO u Haxkmurte F1, oroOpasut-
cs cIIpaBKa O BBIJEJIEHHOM CBOMCTBe.

3apaHus ans cCaMOCTOATENIbHOIO BbiNONIHEHUS

4.1. ITpocienuTe 3a U3MeHEHUEM COCTOAHUA KOMIOHeHTOB Label,
Edit u Button npu nusmeHneHnn CBOMCTB, IEPEUNCIEHHBIX BBIIIIE.

4.2. ITomecTHuTe B MpaBblii HUKHUN yToJ ()OPMbI KHOIIKY Ha PaccTo-
AHUU 5 MuKcesaen ot ee kpad. CosmaiiTe 06pabOTUNK COOBITUS,
KOTOPHI IPU M3MEHEHUN Pa3zMepoB (DOPMBI COXPAHAET MECTO-
MMOJIOKeHUe KHOMKH.

Yupaxuenue 4.2.1. Hanuiure mporpaMMmy IJis mepeBofa r'pa-
IYyCHOW Mephl yIJjia B paJguaHHYIO.
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Pemenue

CospaiiTe HOBBIN ITpoeKT. CoxXpaHUTE HOBOE MPUJIOKEHIe B IIall-
ke Calculator — gaitn monysisa mox umenem Main.pas, daiia mpoex-
Ta — Angle.dpr.

1-it aman. Cos30adum 6u3yanvHulil uHmMep@eilc NPUNLONeHUS
(puc. 4.2.2)

¥ MNepeeos U3 rPagycHoA MEpH Yyraa B pagHannyo | = [

Puc. 4.2.2

W3meHUTe 3HAUEHUSA CBOMCTB (DOPMBI CJAEAYIONIMM 0OGpasoMm:

Name | MainF
Caption | IlepeBoa 13 rpagycHOM Mephl yIJja B pagfuaHHYIO

ITomecture Ha (opmy KommoHeHT Label, mamenure sHaueHUs
CBOMCTB CJIEAYIOIIUM 00pasoMm:

Name | DegreeLbl
Caption | BBenute rpagycHyio Mepy yria

Ilomecture Ha dopmy kommonenT Kdit, msmenurTe 3HaueHUA
CBOICTB CJIEAYIOIIUM 00pasoM:

Name | DegreeEdt
Text | 0

ITomecture Ha GopMy KOMIIOHeHT Button, mameHure 3HaueHUs
CBOWICTB CJeAYIOIIIUM 00pasoM:

Name | ExecuteBtn

Caption | ITepeBectu

ITomecTture Ha (popmy KommoHeHT Label, msMeHuTe s3HaueHUSA
CBOMCTB CJIEAYIOIIUM 00pasoMm:

Name | RadianLbl
Caption | Paguannasa mepa yria
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Ilomecture Ha dopmy kommoHenT KEdit, msmenurTe 3HaueHUA
CBOIICTB CJeNyIOIuM 0Opasom:

Name RadianEdt
Enabled False
Text 0

WN3meHuTe pasmepsbl GOPMBI B COOTBETCTBUU C PACTIOJIOKEHHBIMU
KomnoHeHTamu (puc. 4.2.2).

2-it aman. Co3zdanue npozpammHnozo Kooa

CospaiiTe obpaborunk coouiTuss OnClick xHonkm ExecuteBtn.
Hy:xHO0 B3aTh mH(pOPMAINIO, BBeJeHHYI0 B KoMIoHeHT DegreeEdt,
mpeoOpa3oBaTh B COOTBETCTBUM C MaTeMaTHUYECKON (OPMYJIO:

Paguannas mepa yrna = I'pagycuaa mepa yriua * IIW / 180)
1 oToOpasuTh pesyabTaT B KommoHeHnTe RadianEdt.

IIpy BHITOMHEHUU STUX MAHUNYJIAINUN MOMKET BOSHUKHYTH IIPO0-
Jema mpeobpasoBaHua (GopMaToB NaHHBIX. McxomHble AaHHBIE (Tpa-
IyCcHas Mepa yrjia — 3TO BEeIleCTBEHHOE UMCJIO) IPECTaBIEHBI CTPO-
Koil, xpaHsieiica B kommoHernTe DegreeEdt. Ilns mpeobpasoBauus
CTPOKHU B BeI[eCTBEHHOE YIMCJIO BOCIOJb3yeMcs Imporeaypoit Val:

procedure Val (S; var V; var Code: integer),

rae S — CTPOKOBOe IIpeACTaBJIeHMWe uucjaa, V — IapaMerp, Uepes
KOTOPBIN IIpoIeAypa BO3BPAIIAeT YKCJIO I[eJIOT0 UM BeIlleCTBeHHO-
ro tumna, Code — ecyiu CTpOKa S He ABJAETCA IPELNCTABICHNEM UNC-
aa, To nmapamerp Code coep:KUT HOMED OMIMOOYHOT'O CHMBOJIA.

Urak, B obpaborumke coObiTusa OnClick kHomru ExecuteBtn
BBeZeM CJIe[VIOIIYIO IIOCJIeLOBATEIbHOCTH OIIePaTOPOB:

procedure TMainF.ExecuteBtnClick (Sender: TObject) ;
var Angle degree, Angle radian: real;
Error: integer;
begin
val (DegreeEdt.text, Angle degree, Error);
if Error = 0 then
begin
Angle radian:= Angle degree*Pi/180;
RadianEdt.text:=FloatToStr (Angle Radian);
end
else
begin
Application.MessageBox ('Oumbka Npy BBOIE I'PAIyCHOM MEpPH yIJia',
'Oumbra', MB OK) ;
DegreeEdt.text:="'0";
RadianEdt.text:='0";
end;
end;
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Ilosicuum omepaTopsl obpabotumka cobbiTusi OnClick.

IlepsBriii onepaTop mpeobpasyeT BBEJEeHHYIO B CTPOKOBOM (hopma-
Te TPagyCcHYI0 Mepy yIJia B BeIlleCTBEHHOE UHCJIO.

Eciu mapamerp Error paBeH HyJI0, TO OIIIMOOK TPU BBeJAEHUU
yypcja HeT. B aToMm caydae mosiyuaeM paguaHHYIO Mepy yria, GyHK-
nusa FloatToStr mpeoGpasyer BeljeCTBEHHOE UYKCJIO B CTPOKY. B
IIPOTUBHOM CJIy4ae BOCIIOJIb3yeMcs MeTomoMm o0bexkTa Application
IJIsi OTOOpasKeHUs OUAaJOrOBOr0 OKHa 00 OINMMOKe WM BOCCTAHOBUM
HyJeBble 3HaueHus B KommoHeHTax DegreeEdt m RadianEdt.

COXpaHI/ITe N3MEHEHNd, BHECEHHbIE€ B IIPOEKT.

Jxcnepumenm. 3amyCcTUTE IPUJIOKEHNE. YOeINTeCh B KOPPEKT-
HOII paboTe CO3JAHHOIO IPUJIOKeHus. @

Yupaxaenue 4.2.2, Hanwuimmnure mporpaMmy, BBIIOJHAMOIIYIO
apudmeTryecKue nefiCTBUA HAJA IIEJBIMU YHUCJIAMU.

Pemrenune
CospaiiTe karasor Calculator, ¢aiin mpoeKTa cCOXpaHHTE IIOX
umenem Calculator.dpr, a daiin momyns — Main.pas.

1-ii sman. Kak y:xe roBOpUJIOCH BHIIE, IIEPBBHIM 3TAIOM pellle-
Husa 3a7a4 B cpene Delphi siBiisercsa BusyaabHOe IPOEKTUPOBAHUE.

WsmenunTe 3aroaoBoK (opmsl (cBoiicTBo Caption) Ha 'Kanbprysia-
TOop', a sHaueHue csoiictBa Name — ma CalculatorFrm.

ITomecture Ha dopmy xommounenT Edit. Pacmomosxkure ero rax,
KakK mokKaszaHo Ha puc. 4.2.3. YcTaHOBUTE CJeAyIOIVe 3HAUYEHUS
ero CBOMCTB:

Enabled:=False; {uTOGBI IPEeLOTBPATUTH BBOJ CUMBOJIOB,
KOTOpDBIE He MOT'YT IIPUCYTCTBOBATH B UHCJIE }
Name : =NumberEd;

/" Kanbkynarop

Puc. 4.2.3
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ITomecture Ha dopmy KommoHeHT Panel, KoTopsiii mpeaHasHa-
YeH AJIA JIOTUYECKOro O0'beqUHEeHWs KOMIIOHEHTOB B TPYIINY.

O6beMHBIN BuA KoMioHeHTy Panel mpumaer gacka (Bevel), co-
crodAIas u3 qByX uacteili — BHyTpeHHel (Inner) u BHemuet (Outer).
Ha puc. 4.2.4 smauenue cBoiictBa Bevellnner ycranosieno B bvLo-
wered, a BevelOuter — B bvRaised.

Puc. 4.2.4

Yrobel KommoueuT Panell BwIrismen Tak, Kak Ha puc. 4.2.3,
YCTAHOBUTE CJIEAYIOIINE 3HAYEHUS CBOMCTB:

BevelInner:=bvRaised;
BevelOuter:=bvRaised;

BevelWidth:=1; {mmupuna dpacku}
BorderStyle:=bsSingle; {cTunw pamKu}
Caption:="'";

ITomectuTe Ha maHenb 5 KommoHeHTOB Button. Ilnsa sToro, ymep-
'KuBaa kjaasumry Shift, menxkuuTe Ha KommoHenTe Button B mamut-
pe KOMIIOHEHT — KOMIIOHEHT CTaJ BhifeJeHHBIM. Ille1KHUTE Ha TIa-
HeJU IATHh Pas — Ha MaHeJ U IMOSBUJINCH IATh KHOIOK (puc. 4.2.5).

YcranoBuM pasMep KHOIOK, paBHBIM 60 mMUKCeIAM IO ITUPUHE

u 50 — 1o BeIcOTe. BhIZlenTe Bce IMOMeIl[eHHbIe Ha IIaHe/b KHOIKY
(puc. 4.2.5).

Puc. 4.2.5

BrimosinuTte Komauny Size menio Edit. B moaBusIiemcsa muaso-
TOBOM OKHe Size ycTraHoBuUTe pasMep o0beKTOB (puc. 4.2.6).
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Puc. 4.2.6

IIpumeuanue: 3uauenue No Change He n3MeHsieT pasMepPOB 00'BEKTOB;
Shrink to smallest BripaBHUBaeT pasdmep 1o mupuHe (BHICOTE) HAUMEHD-
11ero U3 BBIZEJEHHBIX 00beKTOB; Grow to Largest BeipaBHuUBaeT pasmep
mo ImupuHe (BBICOTE) HAMOOJBIIETO M3 BBIAEJEHHBIX 00BbeKToB; Width
(Height) ycranaBauBaer mupuny (BBICOTY) OTMEUYEHHBIX O0OBEKTOB B yKa-
3aHHBIE 3HAUCHU.

YT00BI BHIDOBHATHL KHONKW OTHOCUTEJIBHO IPYT APYTra, BBIMIOJI-
Hure Komauny Align... menio Edit. Ycranosure BbIpaBHUBaHNE II0
BepXHeIl CTOPOHE TI0 BEPTUKAJIU U PABHBIE PACCTOAHUA MEKIY KOM-
IIOHeHTaMu o ropusoHTasu (puc. 4.2.7).

Puc. 4.2.7

IIpumeuanune. 3uauenue No change He uaMeHseT BbIpaBHUBAaHUE KOM-
nouenTtoB; Left sides (Right sides, Tops, Bottoms) BeipaBHUBaeT JieBbie
(mpaBble, BepxHUE, HUIKHNE) TPAaHUIIBI BBIZEJEHHBIX KOMIIOHEHTOB; Space
equally pacmosiaraerT KOMIIOHEHTHI HA PABHOM PACCTOAHWU APYT OT APYra;
Center in Window BeIpaBHMBaeT KOMIIOHEHTHI 110 IIeHTPY (hopmbel; Centers
BBIPABHUBAET IEHTPHI KOMIIOHEHTOB.
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CronupyiiTe BbIEJIEHHbIE HATH KHONOK B Oydep oOMeHa, BHI-
monauB Komauny Copy menio Edit. Ha Panell momecTure eie mars
KHOIIOK, JIJIST 9TOTO BbIfeauTe KoMmoHeHT Panell (uTo6bI mmOKasaTh
00BEKT, Ha KOTOPBIA OyAeM IoMeInaTh KHOUKHW u3 O0ydepa) u BBI-
nosuute Komauay Paste menio Edit (BcraBka us Gydepa obmena).
He cHUMas BbIfeJIeHUs, pa3MeCTUTE 3TU KHOIKU KaK IIOKasaHo Ha
puc. 4.2.3.

ITomecTuTe B HUMKHIOIO YacThb (YOPMBI eIlle OquH KoMIIoHeHT Panel.
PasmecTuTre Ha HeM ceMb KoMIIoHEeHTOB Button (puc. 4.2.3) u usme-
HuUTe uxX cpoiicrBa Caption m Name B cOOTBETCTBHUH C TaOJIHUIIEli:

Caption Name Caption Name Caption Name
0 ZeroBtn 5 FiveBtn - SubtractBtn
1 OneBtn 6 SixBtn * MultiplyBtn
2 TwoBtn 7 SevenBtn Div DivBtn
3 ThreeBtn 8 EightBtn Mod ModBtn
4 FourBtn 9 NineBtn = EqualBtn
+ AddBtn C CancelBtn

WN3meHuTe mIipu@T KHOMOK, MIJIS 9TOT'O BBIJEJIUTE BCe KHOIKU U
U3MEeHUTe 3HaueHue cBoiicTrBa Font.
Urak, Bu3yaabHOE IPOEKTUPOBAHIE KAJTBKYJIATOPA 3aKOHUEHO.

2-i aman. Co30aHue npozpammHozo Kooa

IIpu maxarum Ha Kaasumu 0, '1°, '2°, '3", '4", '5", '6", "7, '8’,
'9" popMUpPYyeTCA UMCIO — K COAEPKHUMOMY OKHA PeSaKTUPOBAHNI
cupaBa gobaBiserca nmudpa, oroopaskenHada Ha KHonke. Cosmagum

oopaborunk cobbiTua OnClick koMK OneBtn:

procedure TCalculatorFrm.OneBtnClick (Sender: TObject) ;
begin

NumberEd.Text :=NumberEd.Text+OneBtn.Caption (1)
end;

Ho npu mienuke Ha j1000# M3 ocTaBIINXCSA 9 KHOIOK IIPOMCXO-
IUT TO Ke camoe meiicrBue. OOOOIIMM ONMMCAHHBIN BBIIIe 00pabdoT-
YUK COOBITHS:

procedure TCalculatorFrm.OneBtnClick (Sender: TObject) ;
begin

NumberEd. Text :=NumberEd.Text+ (Sender as TButton) .Caption (2)
end;
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Hamomuum, uTo mapamerp Sender mpeacTaBisieT 00BEKT, KOTO-
PRI IOJIYyYMJI COOOIleHne, HAIPUMED, IPU HAYKATUU HA KJIABUIIY
"1" mapamerp Sender, HeCMOTpPsA HA YKA3aHHBIA B 3ar0JIOBKE THII
TObject, saBasercsa ccbLIKoi Ha 00beKT OneBtn tuma TButton.
Omneparop AS wucnoabsyerca AJs NPUBeAeHUS O0BEKTHBIX THUIIOB,
7. e. mapamerp Sender (KoTopblil ObLI cyxkeH mo kJjacca TObject)
Oymer mpeobpasoBaH (paciuper) K tumy TButton. ITosTtomy mpu
meauke Ha KHonKe OneBtn smauenmsa OneBtn.Caption o6paGoTum-
kKa (1) coBnazmaer co snauenuem (Sender as TButton).Caption oopa-
6orumka (2).

TakuM o6pa3oM, ecsiu IIocje IneJuKka Ha KHomke TwoBtn ob6pa-
TUTHCS K METOAY-00paboTumKy cobbiTusa (2), To 3Hauenue (Sender
as TButton).Caption 6yzer pasuaTbes 2. UToGBI cBA3ATH 3TOT 06-
padoTunk coObITHSI ¢ 00paboTkoil cobbiTmsas OnClick KommomenTa
TwoBtn, Heo6xommuMo B 1eBOoM cT0Ji01Ie MIHCIIeKTOpa 06 BEKTOB KOM-
nmouenTa TwoBtn u3 cnucka MeTom0B-00pabOTUNKOB COOBITHI COOBI-
tuss OnClick BeiOpars OneBtnClick (puc. 4.2.8).

TwoBtn: TButton |

| =
OreBtnChick,

Puc. 4.2.8

BrinmosHUTE aHAJOTUYHBIE TefCTBUA AJIA KasKJOH M3 OCTaBIINX-
csA BOCHbMU KHOIIOK. 3aIyCTUTE IPUJIOMKEHUE.

Jrxcnepumenm. 3amyCcTUTE NPUJIOKEHUE. ¥YO0eIuTechb, YTO IPU
IIeJUKe 10 KHONKaM (opMupyeTcsa 4dmucio. ¢

IIpu menuke Ha KHOomKax +', '-', '*', 'Div’, '"Mod' Heob6xozumo
3aIIOMHUTD IIEPBLINA OIlepaH] apu(pMeTHUeCKOro BEIPAKeHNA U 3HAK
orneparuu.

Beegem mepemennyio operandl (operandl: Integer) mnis xpame-
HUS 3HAYEHUS IIePBOr0 OIePAH/a BEIUKCISIEMOr0 BEIPAXKEHUS, OIH-
mem ee B paszesie private xaacca TCalculatorFrm.
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Kaxxnprii kommomenT VCL ob6aamaetr cBoiictBom Tag, mHasmaue-
HHe KOTOPOTO yCTaHaBJIMBAeT HMPOrpaMMHUCT. MBI MOKeM BOCIIOJIb-
30BaThCA dTUM CBOMCTBOM MJIA 3allOMUHaAHUSA (OIIpeaesieHns) 3HAKa
apudMeTHUECKO!l oIlepanmuu. ¥ CTAaHOBUM 3HadeHUe cBoiicTBa Tag
KOMIIOHEHTOB B COOTBETCTBUU CO CJIEIYIOIell TaOJIuIlei:

Name Tag
AddBtn 1
SubtractBtn | 2
MultiplyBtn | 3
DivBtn 4
ModBtn 5

IIpu BBIGOPE 3HAKa AeicTBUA 3aOMHUM Tag cOOTBETCTBYIOIIE
kuonku B cBoiicTBe Tag dopmel. Torma odbpadoTunk codbrtrsas OnClick
kommonenTa AddBtn OGyzer BBIIIALETH TaK:

procedure TCalculatorFrm.AddBtnClick (Sender: TObject) ;
{meTrozn-o6paboTunk cobbiTra OnClick kHOMIOK,
3aJa0lIUX 3HAKU apU(PMeTUUECKUX NeACTBUIA}
begin
Operandl:=StrTolInt (NumberEd.Text) ;

{mepemennas operandl comepXuT 3HAUEHUE IEPBOIO OIEPAHA}
NumberEd.text:=""'; {ouMCTHTE COAEPKUMOE CTPOKHU PEeIAKTUPOBAHMIA}
Tag:=(Sender as TButton) .Tag

{B cBoiicTBO Tag GopMbI CKOMIUPYEM 3HAUCHUE
cBoiicTBa Tag KOMIIOHEHTa, BO3OYQUBIIIEr0 COOBITHE}
end;

CoenuunuTe JaHHBIN 00PaOOTUMK COOBITHSA C 00paboOTUMKaMU CO-
opiTuit OnClick ocraBmimxcs uveThIpeX 3HAKOB JeHCTBUIA.

IIpu HaskaTHM Ha KJAABUIILY = BBIYMCJIAETCA Pe3yabTarT apud-
MEeTHUYECKOH oIllepaliuu:

procedure TCalculatorFrm.EqualBtnClick (Sender: TObject);
var Operand2, Result: integer;
begin
Operand2:=StrTolInt (NumberEd.Text) ;
{mepemenHas operand2 comepXuUT 3HAUEHNE BTOPOTO OIlePaH/a}

case Tag of {B 3aBUCHUMOCTH OT 3HaUYeHUsA cBoiicTBa Tag

(GOPMBI BEIUMCIUM 3HAUCHUE aPU(PMETUUECKOr0 BEIPAKEHN A}
Result:=0Operandl+Operand?2;
Result:=Operandl-Operand?2;
Result:=Operandl*Operand?2;
Result:=Operandl div Operand?2;

DSw N
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5: Result:=Operandl mod Operand?2;
end;
NumberEd.Text:=intToStr (Result) ;
{pesyabraT BEIIOJHEHUA apUPMETUUECKON OTIePAIIIU
IIOMECTUM B OKHO pemakTupoBauus NumberEd}
end;

Jrcnepumenm. 3ayCcTUTe IPUJIOKeHNe. Y0eauTech B IPaBUIb-
HOCTH PaboThl KaJIbKyJasaTopa. €@

IIpu makatuu Ha KjaaBuimly C' OKHO BBOJA OUMIIAETCS:

Procedure TCalculatorFrm.ClearBtnClick (Sender: TObject);
Begin

NumberEd.Text:="'";

end;

MogudunupyeM IporpaMMy TaK, YTOOBI MBI MOTJIN IIOJIB30BATh-
¢ KaJbKYJIATOPOM, He TOJBKO IIPU MOMOIIYA MAHUIYJISTOPA MBIIIb,
HO ¥ KJIaBUATYDHI.

PaccmoTrpum, Kak mpuiokeHue o0padaTbIiBaeT COOBITUS KJIaBUAa-
Typel. B Windows wncmonb3yercss pOKyc BBOAA AJSA TOTO, UTOOBI
OIIPeNeNINTh, Ky/Ja IOChLIATh COOBITUS KJIaBUATypPhl. BEIOpaHHBIN B
JTaHHBIT MOMEHT KOMIIOHEHT (aKTWBHBIM KOMIIOHEHT) Bcerma obJa-
maet poxycom BBoza (puc. 4.2.9), 1 UMEeHHO OH MPUHUMAET BCE CO-
OBITHA KJIABUATYPHI.

CobbiTHIE .| AKTHBHBIA KOMIIOHEHT
KJIABUATYPbI (obsamaeT oKycom BBOJA)
Puc. 4.2.9

JJ1s TOro UTOOBI IOCJATh COOBITUS KJIaBUATYPBI cHavaJsa opMme
(puc. 4.2.10), a mOTOM aKTUBHOMY KOMIIOHEHTY YCTAHOBUTE CBOII-
ctBo (popmbl KeyPreview paBubiM True. 9To MOKeT IMPUTOAUTHCS
IJIS TOTO0, 4TOOBI 00€30IIaCUTh II0JH30BATEJISA OT BBEeAEeHUSA OMInO0U-
HBIX CHMBOJIOB (HAIpuMep, OT BBeIeHUus OYKB).

CobbITHE AKTUBHBIII KOMIIOHEHT
KJaBHATYDPHI| |(oOiaazaeT GoKycoM BBOAA)|

| 1

Puc. 4.2.10

dopma
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Urax, ycranoBute 3HaueHue cBoiictBa KeyPreview ¢opmbr pas-
HBIM True, coamaiiTe obpaboruuk cobuiTua OnKeyPress ¢opmbi:

procedure TCalculatorFrm.FormKeyPress (Sender: Tobject;
var Key: Char);

begin
case Key of
'0"'" .. '9': NumberEd.Text:=NumberEd.Text+Key;

{opMmupyem omepang aprudMeTUUECKON ONEPAIINN}
'+': AddBtn.Click;
{aToT omeparop Bos36y:xkmaer coobiTue OnClick o6bexra AddBtn}
'=': EqualBtn.Click;
end;
end;

Jdxcnepumenm. 3anyctute npuioxenre. CIOXKHUTe ABa IIeJIbIX
yuciia. ¥0eauTech B MMPAaBUJIBHOCTY TOJIYUYeHHOTO pesyibraTa. lo-
nuiuTe o6paborunk cobeiTus OnKeyPress. €

3apaHus ans cCaMOCTOSTENIbHOIO BbiNONHEHUS

4.3. ITogcunTatiTe KOJUUECTBO CEKYH], IPOIIEAIINX C Hauajaa CyTOK,
ecsu ceiiuac N vacos, M munyT, L cekyHz.

4.4. Hanuinure nporpaMMmy IJisi pacueTa ILIaTeXHO BeJOMOCTH.
dopma T0oJIKHA COEPIKaTh 2 OKHA PeJaKTUPOBAHUA: OLHO —
IIJIS BBOJA KOJIMYECTBA OTPAOOTAHHBIX YACOB, IPYIroe — [JIsI BBO-
la CTOMMOCTHU OAHOrOo Yaca. IIporpaMmma JoJsKHA BEIUUCIAATD U
TMOKas3bIBaTh 3apaboTHYIO maaTy. Kaxaprii uac, oTpaboTaHHBIHI
CBEPXYPOUHO, BBIIIEe HeAeJbHOI HOPMBI B 37,5 yacos, omja-
YUBaeTCA M0 CTaBKe, IIPeBhIIIAIOIe 00bIuHyio B 1,5 pasa.

4.5. CospaiiTe mporpaMMy HaXOXKAEHUA KOPHE KBaJpPaTHOTO YPaB-
HEeHUud.

4.6. «IIparku». CiieHapuii BEITOJHEHUS IIPOTPAMMBI: IEPBOHAYAIb-
HO hopMa mMeeT BUJ, n300pasKeHHBIN Ha puc. 4.2.11; mpu Ha-
skatun Ha KHOHKY Close mpuiosxkenme 3aKpbIBAeTCs; IPU Ha-
skatuu Ha KHONIKY Hide ¢popma usmenser supn (puc. 4.2.12) uy
KHOIIKY IOABJIACTCA IOACKasKka HasKkMy Ha KHOIIKY, YTOOBI Hajl-
IIKCH MMOABUJIACE ; IIPH HAMKATUM HA KHOIKY Show ¢opma mpu-
obpeTaeT MepBOHAYAILHBIN BU.

4.7. «KogupoBIiuK». 3aJadHblil 3arjIaBHBIMU OYKBaMU TEKCT 3a-
mudgpoBaTh I10 CJAEeAYIOMEeMY IPABUIY: KaXKJOMY CUMBOJY HC-
XOIHOTO TeKCTa COOTBETCTBYET CJEAYIOIUM 3a HUM CHUMBOJI.
3azaiuM ClaeAyIoIIuil mopamsok cumsoJoB: 0°..'9°, 'A'..'Z’,
‘AT
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Puc. 4.2.11 Puc. 4.2.12

4.8. Ha opMe pacmosiosKeHbl CTPOKA BBOLA, TPU KHOIIKY U TPU MET-
Ku. B cTpoky BBoza 3aHocurcsa umcyao. IIpu HakaTuu Ha mep-
BYIO KHOIIKY B IIEPBOI METKe BHIBOAUTCS 3HAK UMCJIA U3 CTPOKH
BBOZIA, ITPU HAXKATUM HA BTOPYIO KHOIIKY BO BTOPOII MeTKe BHI-
BOAUTCS MOAYJIb UMCJIA; IPU HAKATUU Ha TPEThIO KHOIKY B
TpPeTheil MeTKe BBIBOAUTCA UHGOPMAIIUA O TOM, SIBJIAETCS UUC-
JIO TPOCTHIM UJIN HET.

4.9. Hanuiure nporpaMmy, KOTOpas 10 BBeIEHHOI CTOMMOCTH J0-
TMUCBIBAET CJIOBO Py0Jb, py0ss nuau pyoseii, B 3aBUCUMOCTH OT
cymmbl. Hanpuwmep, 1 py6us, 3 pyouas, 5 pyoJeii.

4.10. «Yragaiika». IIporpaMma ¢ IIOMOIIBIO JaTUMKa CAyYaNHBIX
yuceJs BhIOUpaeT (3aragblBaeT) ymcyo B Auamnasone ot 1 go 50.
HyxHo yragaTtb sTo umcio 3a Tpu monbITKu. Ilocsie Kaskmoit
TIOIBITKU COO0IIIaeTcs, 00JIbIIIE MM MEeHbIIle Ha3BAHHOE UMCJIO
3amyMaHHOTO. [loce TpeThell HeymauHOM IOMBITKY 3arafaHHOe
ymcJio coobrtaercsi. Ha dopme moskHA ObITH KHOIIKA HOBAsA WT-
pa, Ipu HasKaTUU Ha KOTOPYIO UTPa BOBOOHOBJIAETCS.

_Creprurpa_|_Movou |

| Muee] frworol

Puc. 4.2.13
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4.11.

4.12.

4.13.

4.14.

a)
b)
c)
d)
e)

CocraBbTe mIporpaMMy s oO0ydeHusA ycTHOMY cuery. Ha
KaskIOoM Ilare mpejajaraiTcs ABa YKCJa B MHTepBaje oT 1 1o
99 u apudmeTHUecKue neficTBUA (CIOKEeHNe NN BHIUUTAHUE),
KOTOpbI€ CJIeAyeT BLIMOJHUTDL HAl dTUMHU uucjaamMu. s BbI-
0opa uuces] U 3HAKOB JEMCTBUU BOCIIOJIb3yHWTeCh (DYyHKIIHEN
Random. IIporpamma gosxkHa npemiyaratsh 10 pasinuHbIX 3a-
ITaHW$, IOocJe KasKIoT0 U3 KOTOPRIX IIporpaMMa BbIZAaeT coo0-
IeHue O IPaBUJIbHOCTU BBLIIOJHEHUS 3aJaHUS U IpeJjiaraer
mepeiTH K ciaenyroIiemMy 3aganuio. ITocie Beimosuenus 10-ro
3aJjaHUsA BbIJaeTcsa MHMOPMAIUA O KOJUUECTBE IIPABUJIBHO
BBITIOJIHEHHBIX 3aJlaHUN U IpeAJiaraeTcA BhIIOJHUTD 3aJaHU
e1re paa.

ITocTpoiiTe KPUBYIO IO 3aJaHHOMY ITapaMeTPUUYECKOMY ITpe[-
craByienuio: Yautka Ilackansa: X = acos2t +bcost; y=acost
sin t + b sin t, t €[0,27). Paccmorpute ciyuau, Korga b = 2a,
a<b<2a,a>h.

ITocTpoiiTe KpUBYIO MO 3aJaHHOMY HapaMeTPUYEeCKOMY IIpej-
craBjeHuo: X =(a—b)cost +dcos¢p; y=(a—b)sint—dsin ¢,
rae ¢ = (a/b)t, d <b < a; yron t menserca ot 0 go 27n,

n = b/ HOJI(a,b).

HomosHUTEe CO3MAaHHBIN B yup. 4.2.2 KaJbKyJATOD CIETYIOII-
MU OTepaluAMU:

BO3BeJIeHIE B KBaJpAarT;

BO3BeJIeHIe B CTEeIeHb N;

HaxokJeHue (haxTopuaia 4mucia;

JIOTUYEeCKUe oIlepainuu or, xor, and, not;

IJIMHHAA apu(MeTHuKAa.

Bonpocbl ang noBTopeHus

1. Onuimnre 3Tanbl CO3LAHUS NMPUJIOXKEHUS B Cpele IPOrpaMMUPOBAHUS
Delphi.

N

. IInsa gero npeaHasHaueHsl KoMmnoueHTHI Edit u Label? B uem ux mpunmu-

nuajbHOE OTJINUme?

LN

. IlepeunciuTe HEKOTOPHIE cBOMicTBA KoMuoHeHTa Edit.
. IlepeunciuTe HEKOTOPBIE cBOMcTBA KoMIoueHTa Label.
I uero mpegHasHaueHo cBoiicTBo KeyPreview?

. Ilosicuure Hazuauenme oneparopa Buttonl.0OnClick.
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Cnucku CTpoK.
OOpaboTKa MCKNIOYUTESIbHBIX CUTYaLMIA

5.1. Knacc TStrings

OueHBb YACTO IIPU CO3JAHMU IPIJIOKEHUI HEe00XOJUMO OTOOpaKaTh
Ha dKpaHe He OJHY CTPOKY, a HecKoabKo. B Delphi mis sToro mcmosnb-
3yloTcA Takue KoMmoHeHThI, Kak TComboBox, TListBox, TRichEdit,
TNotebook, TTabSet, THeader u apyrue. Kaxapiii 13 5TUX KOMIIOHEH-
TOB COJIEP’KUT CBOMCTBO, IPHHAAJIE:KaIee tuiry TStrings.

TStrings aBigeTca abCcTpaKTHBIM KJIACCOM U TIpeAHA3HaAUeH AJIA
paboTel ¢ HabopaMu cTpok. HabGop CTPOK TeXHUUECKU Peain3yeTcs
B BUJe MaccuBa ykKasareiseii. C IOMOIIbIO CBOMCTB 1 METOHOB JAH-
HOTO KJIacCa MOJKHO AO00ABJIATH W yHAJATH CTPOKU, COPTUPOBATH
CTPOKM, CUUTHIBATH W BAIUCHIBATHL CTPOKUW B (hailjl MIM HOTOK U
7. 1. Kpome Toro, siemenTamMu Habopa MOTYT OBITh Hapbl CTPO-
Ka—00beKT, B KOTOPBIX CTPOKA SABJAETCS COOCTBEHHO CTPOKOM CHM-
BOJIOB, a 00'bEKTOM MOJKET OBITh 00BeKT Jiio0oro kJjacca Delphi (8
TOM YHCJIe U TOTOMOK oT TStrings). 9Ta 0c06eHHOCTH ITO3BOJISAET CO-
xpaHATb B TStrings 00beKThI C TEKCTOBBIMU IPUMEUYAHUIMU, COP-
TUPOBATh OO0BEKThI, OTHICKHMBATL HYKHBIN OO0OBEKT IO ero OImca-
HUIO0, CO3laBaTh MHOTOMEPHBIE HAOOPHI CTPOK U T. 1.

CroiictBa kaacca TStrings

Croticteo Capacity onpeznesnsgeT KOIUYeCTBO CTPOK, KOTOPOE MO-
JKeT XpaHUThCA B Habope, a abcTpakTHoe cBoiicTBo Count comep-
JKUT TEeKyIllee KOJMUYECTBO DJIEMEHTOB.

Ecnu mpu mobGasieHun ouepenHoro syiemenTta Capacity okaskercs
menbIrre Count, TpoucxXoAUT aBTOMATUUECKOE PACIIUPEHNE MacCHUBA.
IIpu sTOM B JUHAMUYECKO! IaMSTH Pe3ePBUPYETCS MECTO AJIS pasMe-
mienusa Capacity+16 ykasaresieii, B HOBLIM MacCHUB IIE€PEIUCHIBAETCS
COIEP’KMMO€e CTapoT0 MAacCCHUBA, IIOCJIE Yero CTApBhI MACCUB YHUYTO-
skaercs. Ecau BaM M3BECTHO KOJMYECTBO 3JIEMEHTOB B CO3/JaBAEMOM
Habope CTPOK, MMeeT CMBICJ 3apaHee HY)KHBIM 00pa3oM YCTaHOBUTH
cBoiicTBo Capacity, 4TOOBI COKPATUTL HEIIPOU3BOAUTEIbHBIE PACXOIbI
Ha MHOTOKpATHBIE PACIIMPEHUs MacCHBa yKasaTeJei.

CsoiictBo CommaText cay:XuT nasa 3aJaHUA WUIU TOMYUEHUST
Bcero Habopa cTpok B popmare SDF (cucTeMHBI (popMaT HaHHBIX,
KOTOPHII 3alaeT TEKCT B BUJE eAWHOI CTPOKU C KaBBIUKAMU, 3allsd-
TBIMU U IIpobesammu).
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IIpaBuna gopmara SDF:

O CTPOKM Pa3mesATCA 3alATHIMU UM mpobeaaMu (MOMKHO TaK-
JKe BaKJIUYUTb CTPOKUW B ABOMHBIE KaBBLIUKN);

O ecyii CTPOKA COAEPIKUT NBOMHBIE KAaBBIYKU, TO OHUM yJBauBa-
I0TCH;

O mBe uAyIIue IMOAPS] 3alATbie 0003HAYAIOT IIYCTYIO CTPOKY;

O Bce 3anAThIE U HpO6eJII>I, He 3aKJIIOYEHHbIE B IL[BOI‘/JIHI:»Ie KaBbIu-
KN, CUUTAIOTCA pa3gejIuTeJIAMMU CTPOK.

Hanpumep, coiictBo CommaText mmeer 3HaueHue
"Crpo,xal","Crp""oka 2", ,Crpoka 3,Crpoxaid
TO HAOGOpP COCTOUT M3 CTPOK:

Crpo, xal
Crp”oka 2

Crpoka
3
Crpoxa4d

Cienyroliye ABa CBOMCTBA WCIOJb3YIOTCA IIPU IIPEJCTABICHUN
cTpok B hopmare Name=Value (umsa = suHauenue). Coiicteo Names
cosep:kuT HaOOp Ha3BaHUII CTPOK, a Values — Ha6op cCOOTBETCTBY-
fomux 3HavueHui. Hampumep, ecau i-a CTpoKa MMeeT BUJ

Color=clGreen (o6paTuTe BHUMAaHME, YTO HU [0,
HU TI0CJI€ CUMBOJIA «=» He JOJIKHO OBITH IIPOOEJIOB),

TO
Names[i]:= 'Color';
Values[1i] :="'ClGreen'.

diaeMeHTaMu HaboOpa CTPOK MOTYT OBITh IIaphl CTPOKA—O0HLEKT.
CeoiicTBo Objects oTKpBIBaeT AOCTYI K OOBEKTY, CBA3SAHHOMY CO
cTpokoii ¢ HomepoMm Index. Hymepamnus cTpOK HAUYMHAETCS C HYJIA.

AGcTpakTHOE cBOMcTBO Strings mcmosb3yeTcss IS TOTO, YTOOBI
TOJTYYUTH AOCTYI K CTpoKe ¢ HoMepoM Index. s 00bEKTOB KJjlac-
ca TStrings cBoiicTBO Strings aABiAeTCA CBOMCTBOM IO YMOJYAHUIO,
T. €. IJIA HOCTyIa K KOHKPETHOU CTpPOoKe Heo0A3aTeJbHO MCIIOJIb30-
BaTh cBoiicTBO Strings. Hampumep, ciaeayolue omepaTophbl BHITOJI-
HAIOT OJHO U TO Ke JOelicTBUeE:

var MyStrings: TStrings;
MyStrings.Strings[0] := '3STo nepmas crTpoxa';
MyStrings[0] := 'STo nepmas crpoka';



Crucku ctpok. O6paboTKa MCKIIOYUTEIBHBIX CUTYaI[Hi 79

CeoiictBo Text comep:kuT HabOp CTPOK 06BHEKTa B BUAE OMHON
IJIMHHOM CTPOKY C CHMBOJIAMHU BO3BPaTa KAPeTKU U Iepexoja Ha HO-
BYIO CTPOKY (cTaHmapTHBIN npusHak pasaenerud EOLN = #13#10).

MeTtoapr kaxacca TStrings

function Add (const
S: string): Integer;
virtual;

function AddObject
(const S: string;
AObject: TObject):
Integer; virtual;
procedure
AddStrings(String