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NeoHoB
BceBonopa BnapumMupoBuYy

KaHamaaT TeXHUYECKMX HayK, aB-
TOp 6onee 50 HayuHbIX CTaTen.

3aHUmanca  npobnemamu  no-
CTpOeHNA nHTennektyanbHonm CANIP
B MI'TY nm. H. 2. baymaHa.

Mpenopasan  Pascal, Delphi,
C/C++, Microsoft Visual Studio, Microsoft SQL Server, InterBase 1 «OcHOBbI
NPOrpamMmMmnpoBaHnsa» B YuebHom LieHTpe «Cneumanmct» npy MITY um. H. 3. ba-
yMaHa.

Pabotan B npepctaButenscTee Embarcadero no Poccum v ctpaHam CHI
B KauecTBe MeHepKepa Mo B3anMoaeCTBUIO C Pa3paboTumKamm,

B HacToAWMM MOMEHT 3aH1UMaeT AOMKHOCTb MeHeaKepa no paboTe C KIto-
UeBbIMW MAPTHEPAMM flenapTaMeHTa KOPnopaTUBHOM MOBMABHOCTM Samsung
Electronics.



0T aBTOPA

KHMra noceAlleHa 13yueHuo nporpaMmmpoBanua B cpefe Delphi. B kaue-
CTBe yuyeOHbIX NpuMepoB Oblv BbIOpaHbl MPUIOKEHWS, KOTOPble MOryT ObiTb
MCNONb30BaHbl B MPOEKTHOM 0byueHnn. MaTepmnanom KHIUM BO MHOFOM Cop-
MNPOBANCA B pe3ynbrate peanv3aumm nporpavmel «llkona peanbHbix aen
2014-2015» nop srupov AenaptameHta UHopmaumnoHHbix TexHonornm
Mocksbi (1T Mocksbl). XodeTca nobnarogaputs Uropsa CrenaHosuuya Map-
yaka, pykoBoamtena npoekTHoro oduca AMTa MoCKBbI, OpraHvM30oBaBLIEro
AAHHYIO NPOrpammy 1 NPUBNEKLWEro KpynHenwmne [T-KoMnaHnm K AeATesIbHO-
My yyacTuio. bes Viropa CtenaHoBmyYa JaHHaA KHMra BPAL S COCTOANACH B TOM
B, B KOTOPOM OHa 3aC/y>KMBAET BHVMAHMA C TOYKM 3peHNA MPOEKTHOro 06-
yUYeHuA.

VIckpeHHeln bnarofapHOCT Takke 3acnyxneaeT Ceprer AnekcaHpapo-
BuY Tepneykui, cOTpyaHVK KoMmnaHum Embarcadero 3a coBmecTHyto paboTy
C aBTOPOM KHUTK B peanu3aunn kencos «lkonbl peanbHbix gen». IMEHHO
skcnepTmza Cepred AnekcaHAapoBM4Ya B 06MacTi peanvsaumy MacliTabHbIX
obpa3oBaTefibHbIX MOMOran BblbpaTb NPOekTHOe obyueHre B KayecTBe maru-
CTPanbHOro HaNpPaBneHWA NPW HaNMCaHWUM aHHOW PaboTbl. XOUeTCA Bbipa3nTb
npusHatenbHOCTL EKaTepuHe BnagummupoBHe MakapoBon, MeHeaxepy no
MapKeTUHry B Embarcadero, obnagatouielt BblAalWMMCSA TanaHTOM OpraHum3a-
Topa. be3 EkatepuHbl BnagnMmMpoBHbI KHUra 4O C1UX Nop He Obina Obl 3aKOH-
ueHa. Takxe cnepyet otMeTTb [leHnca BacunbeBa, MeHexepa No B3arMO-
AencTBMi0 C pa3paboTunkammn npefctaBmTensctBa Embarcadero no Poccum
n ctpaHam CHI. [leHnc BbinonHmn 6onbliyto paboTy No onMcaHWio NPUHLUMAOB
HacTponku Delphi Ha MOBUNBbHYIO pPa3paboTKy, CCbIIKM Ha COOTBETCTBYIOLIME
nyenmnKaumm NnpuBeaeHbl B TEKCTE KHUMN.



OtpenbHo xoueTca nobnarogaputs Eneny FfeoprneBHy MakoBy, nefarora
wkonbl N@ 354 umeHn [1. M. KapbbllweBa, Nof pyKOBOACTBOM KOTOPOW KOMaHAb
yyalmxca AOCTUIN BbIAAIOWIMXCA pe3ynbTaToB B «LLIKone HOBbIX TexHonorum
2014-2015», yem BOOXHOBWIM aBTOPA MPUCTYMUTb K HaNMWCaHWIO JaHHOW pa-
60Tbl. [TyCTb OHa MOMOKET BCEM XENAWMM WKONbHMKAM TakKe 3PeKTUBHO
CO3AaBaTb MOOUAbHbIE MPUNOKEHNA.
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3HaAKoOMCTBO € Delphi
U NepBbIU NpoekT

1.1. Kak nonb3oBaTbCA KHUrou

Bam He TepnuTcA HayaTb pPa3paboTKy BENMKONEMHbIX MPUIOKEHWU ANA
CMapTOOHOB MM MAHWeETOB? XOTUTE YAMBUTL APY3el U OAHOKIACCHUKOB,
a TakXKe yuutenen n poautenen? Toraa MoxeTte NponyCcTUTb HECKONTbKO pa3ae-
NOB 1 HAYMHATb YTEeHMe C pa3aena «Mow NepBbl NpoekT». Ho He 3abyabTe Bep-
HYTbCA K M3YYEeHMIO NPOMYLLEHHbIX Pa3aenoB, Kak TONbKO NOABNTCA CBOOOAHOE
BPEMA MeXY OouvepeHbIMM aTakamm Ha NPOrpammMHbIA Kod. [TporpaMmmpoBa-
HVe 3TO — He TONbKO YMeHMe BBOAUTb KOf M pa3pabaTbiBaTb MHTepdenc. 31o
Y MOHUMaHWE NPUHLMNOB PaboTbl Cpeabl Pa3paboTKu, 1 3HaHME BO3MOXHOCTE
MHCTPYMEHTA, M YMEHME OPUEHTUPOBATLCA B PA3IMUHBIX BEPCUAX 1 PeAaKLMAX
npoaykTa. He 3abyabTe HalT BpeMA Ha NPopaboTKy NepBbix yacTen! Ho nydue,
KOHEUYHO, uMTaTb NOCNeAoBaTebHO, METOANYHO NPOopabaThiBad U3NOXKEHHbIN
martepwmarn.

EcTb MHOro cnocoboB HauaTb CBOW MepPBbIA NPOEKT. HekoTopble HaunHa-
toLLMe NPOrPamMMUCTbl AeNatoT NnepBble Warv B yBneKaTebHbI MUP pa3paboT-
KW NPUIOXKEHWU NoA PYKOBOACTBOM MpenoAasaTesia UAK OMnbITHOro CTapliero
TOBapuLLa. Bo MHOromM 310 — 0AnH 13 cambix 3GGEKTUBHBIX CNOCoboB. HO Mup
NPOrpaMMMPOBaHNA ObICTPO MEHAETCSH, He BCerAa MOXHO HaWTU HAaCTaBHWKA,
TOHKO pa3bupatoleroca B 0CObeHHOCTAX NoCneHMX BepCcuin cpef pas3paboT-
KV npunoxeHnit. [laxke ecnm pagom C BaMm HET Takoro «rypy», HO €CTb XOpO-
Was KHMra ¥ JOCTYMN K CETU MHTEPHET, TO MOXHO M CaMOCTOATENbHO B KpaTyali-
WMe CPOKM OBMAfETb TEXHMKOW MPOrPaMMUPOBAHWA NPUNOKEHWUI, BKIOYAA
MobunbHble. OCHOBHOWM LIENbIO AAaHHOM KHUMM KaK pa3 W ABNAETCA HarnaaHan
AEMOHCTPaLUMA NPUEMOB CO3[laHNA NMPOrPamMmM B OAHOM 13 CamMblX MOMYIAPHbIX
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[NABA 1

W OOCTYyNHbIX cpef pa3pabotkn Delphi/C++Builder/RAD Studio. lMouemy umc-
NOMb3yeTCA Takoe CI0KHOE Ha3BaHWe, byaeT pacckasaHo Aanblie.

[MporpammmnpoBaHVe AaBHO CUMTaNOCh UCKYCCTBOM. OTYaCT 3T0 — Npas-
Aa, T.K. NPOrpaMMmcTaM NPUXoaMTCA NPoABNATb M300peTaTelbHOCTb, @ MHO-
rme HaBblKK OS1A HEMOCBALLEHHbBIX BbITNALAT Kak 3n1eMeHTbl marum. Cammn npo-
rPaMMINCTbI C PAAOCTBIO MOAAEPKMBANN COXMBLUMECA MUDI, UCMONBb3YA CBOW
CNOXKHbBIA NPOGECCUOHANBbHbBIN A3bIK 1 MPUHKMAA 3arafoudHbll BUL KaXKAbli
pa3, KOraa HOBWYKM 3aAatoT BONPOChI. CHATO MHOTO XyAOXEeCTBEHHbIX GUIbMOB
O MPUKIIOYEHNAX BCEMOTYLUMX XaKepOoB, Kaxbl pa3 CUION CBOEro pasyma
MbITAKOLWMXCA UM 3aBOEBATb, UV CNACTU MUP. VIHGOPMaLMOHHbBIE TEXHONOT AN
B C1Ny CBOEro OypHOro pas3BuTMA, AalOLIErO YenoBeyeCcTBO HOBbIE BO3MOXHO-
CTV, AENCTBUTENBHO «TBOPAT Uyaeca». Ho B MX OCHOBE NEXUT [JOCTAaTOUYHO OObIY-
HbI TPya, 60NbLUe NOXOXMI Ha PaboTy MHXeHepa. [lonroe Bpema HeJoCTaToK
XOPOWMWX KHUT, OTCYTCTBME rMObanbHOM CeTn AnA Noucka MHGoOpMaLmMm 1 Npo-
CTO Masnoe KOIMYeCTBO 3HAOLLMX JIOAEN BO3BENN NMPOrPaMMUPOBaHNE B PaHr
MUCTUYECKOW AeATeNbHOCTN. HacToALan KHMra MOMOXKET Bam pa3obpaTtbcsa BO
BCem 6e3 BCAKMX uyaec, OKYCOB 1 TPIOKOB.

[MporpaMmmnpoBaHmne MOXKHO 13y4daTb PasHbIMKU CNocobamu. YPOKM B WKO-
nax 1 TuaTenbHoe BbINOMHEHWe AOMALLIHUX 3afaHUA GOPMUPYIOT HadeXHYI0
OCHOBY /1A CaMOCTOATENIbHOTO Pa3BUTUA. LLKonbHble 3aHATMA npecnegytoT
LieNlb MO3TanHOro oBnageHna 6a30BbIMI HaBbIKaMK B UHAMBMAYANbHOM NOPAL-
Ke. ECv OHWM ¥ BacC yxKe eCTb, a TakKe eCTb KefaHne CaMOCTOATENIbHO UK NOf
PYKOBOACTBOM HaCTaBHMKa CAenaTb pe3Kini PbiBOK BNepéE, 0O0OrHaB He TONbKO
WKOMbHYIO NMPOrpammMy, HO 1 NporpaMmy obydeHna BO MHOTUX CpefHecneLm-
aNbHbIX 1 BbICWMX YYeOHbIX 3aBeieHUAX, TO AlaHHAA KHUMa — OTIMYHbINA BapK-
aHT. [peanonaraeTcs, UTo C A3bIKOM Pascal Bbl yke 3HaKOMbI, Cpefly pa3paboTku
Delphi Toxe 3HaeTe, Kak 1 MOHMMaeTe OCHOBHbIE MPUHLMMbI MOCTPOEHNUA NPn-
noxkeHui. B nocneaHen rnaee byayT npuBeaeHbl pekomeHaaummy no UCTOYHW-
Kam MHOOpMaumn, ecnm B H1X ollyllaeTcs geduumt. Ho ecTb npuHUmMnnanbHoe
OTNIMYMe HacToALen pPaboTbl OT OONBLUINMHCTBA YUYeOHbIX KYPCOB 1 CMPaBOYHbIX
nocobuit. [laHHaa KHWra NONHOCTbIO COCTOUT U3 «MPOEKTOBY. [TouemMy Tak Bax-
HO M3y4aTb MPOrPaMMMPOBaHKE B MPOLIECCe BbIMOIHEHWA MPOEKTOB?



3HAKOMCTBO C DELPHI 1 NEPBbLIA NPOEKT

Bnagetoume texHnkom co3pganma npunoxenunin 8 Delphi/C++Builder/RAD
Studio MOMHAT, UTO BCE HAUMHAETCA C CO3[jaHMA HOBOIO «MNpOoeKTar. B TekcToBOM
pefakTope Mbl CO30aéM «OKYMEHT», B BUOEO-pelakTope — «BUOEO-PONNKY,
B Ccpefle pa3paboTKM MPUNOKEHU — «NPOoeKT». [TpoeKT no pa3paboTke npu-
NOKEHNA MMEeeT Hayano, Koraa onpeaenerHa naea n GyHKLUMOHaNbHOCTb Oyay-
len Nporpammbl, peanrsaunsa KoTopon TpebyeT onpeaeneHHoro KonmyecTsa
BpeMeHN. KoHeUYHbIM pe3ynbTaToM ABNAeTCA paboTatolee NpUnoxKeHue, a ecim
TaKOBOE He rOTOBO, TO MPOEKT CYUTAETCA He3aBepLWEHHbIM. B 3TOM 1 eCTb OC-
HOBHOE OT/InYME OT APYTUX WKOMbHBIX NPeaMeToB. MOXHO 13y4aTb NCTOPUIO,
oronoruo unn GU3KKy, rae NONOKUTENbHBIM UTOTOM CYMTAETCA HeKas CymMMa
HaKOMMEHHbIX 3HaHWI. TO Ke Camoe MOXKHO CKasaTb M NPo MHOopmaTuKy. Ho
yMeHMe NporpaMMmMpoBaTh O3HayaeT CNOCOOHOCTb CO3faBaTh paboTatouime
NPUNOXKEHUA, BBINMOMHAA KOHKPETHbBIA NPOEKT. B KHMre npefctaBneHo BOCEMb
TaKUX NPOEKTOB. ECNN Bbl BLIMOAHUTE X, TO MOXETE CUMTaTb CeOA yxe BeCbMa
OMbITHBIM NPOrPAMMUCTOM, COCOOHbBIM CAMOCTOATENIbHOW K pa3paboTke AOCTa-
TOYHO CIIOXHbBIX 1 laxke KOMMepPYEeCK 3HaUMMbIX. HUKTO HE CMOXET B 3TOM Bac
OCMOPWUTb, T.K. B Baly Nofb3y OyayT rOBOPUTL Balv paboTatouime NporpaMmbl.

Peanu3zauma nNpoeKkToB — efJMHCTBEHHbIN CNOCOO COo3AaBaTb MPOrpaMmbl,
HO NPOEKTHaA paboTa nonesHa 1 cama no cebe. OHa yUUT HauMHaloWEero Npo-
rpaMMMCTa NOCNefoBaTENbHO UATU K HAMEUEeHHOW Lenn nyTém PerynapHbix
M VHTEHCUBHbIX 3aHATUI. Bbl HayunTech onpeaenats robanbHble uenu 1 Teky-
Wwe 3afaun, pacnpemenatb BpeMa 1 yCUna, KOHTPONMPOBAaTb XOA BbIMOJIHe-
HVe paboT. PacCMOTPEHHble B KHIMe MPOEKThl PacCUMTaHbl Ha MHAMBMAYaNbHOE
BbINOIHEHME, HO He WCKIIIoYatT 1 rpynnoByo paboTy. ECiv NpoeKkT CNoXHbIN,
TO Ha ero peann3aumio MOXeT NoTpeboBaTbCA 3HaYUTENbHbIE BPEMEHHbIE pe-
CypcChbl. B TeyeHne 3Toro neproga MOXKeT MponacTb 3HTY3MasM, HO OeNno He
TONbKO B 3TOM. bonbluon NpoeKT TpebyeT yuacTna PasnnMuUHbIX CNeUmnanncTos,
He TONIbKO MPOrpamMMUCTOB. [ln3arHep MHTepEenCcoB, TeCTUPOBLUMK NPUAO-
MKEHUM, TeXHNYECKMIN NncaTenb, CNeLnanmncT No BHeAPEHWIO, a TakXe «TBOpeL|
naen» — BCe OHM MOMOTYT He TOMbKO YCKOPUTL peanm3aumio NpoeKTa, HO U Nno-
BbICWTb KayeCTBO MONyYeHHOro pesynbrata. MOXHO, KOHEYHO, COBMeCTUTb BCE
3TV POSI B OOAHOM Yenoseke. Ho peanbHOM XMU3HW CO34aHne NPUNOXKEHNI YxKe



[NABA 1

NaBHO CTaNo KOMNEKTUBHBIM TPYAOM. ECTb CMbICT MONpo6boBaTh paboTy B KO-
MaHze elle Ha CTaauy 0byYeHNs.

MpynnoBas paboTa TpebyeT npexae BCero npasuibHOM opraHmsaumm. Jlyu-
e, ecv posfib Nnaepa BO3bMET Ha ceba yumTenb WM NpenojaBaTenb, aBTo-
pUTET KOTOPOro Henpepekaem. MOXHO BbIOpaTh Ha 3Ty AOMKHOCTb U KOro-To
13 yYaliMxca, AaB KOMaHAe MakCManbHyo cBoboAay AencTBMi. B 3TOM Ciydae
npenoaasatenb byaeT BbINOAHATL QYHKLUU KOHTPOJA, CBOEBPEMEHHOWM KOp-
peKkuMM AenCTBII, Bbldau PEKOMEHAaUMIM U pa3pelleHns KOHPGAMKTHbBIX CUTY-
aumn. Kak 1 B NepBOM, Tak 1 BO BTOPOM CJlyYae COBCEM He 0DA3aTeNbHO, UTOObI
nnaep 661 OMNbITHOM MPOrPAMMNCTOM. KOHEeYHO, posb NporpaMmmncTa B Npo-
eKTe, MOCBALEHHOM Pa3PabOTKN MPUAOKEHUI YpEe3BblYaNHO BaXkHa. B Takom
Cyyae pPyKOBOAUTEb OPraHn3yeT OCTaslbHbIX YIEHOB KOMAaH[bl MakCManbHO
NOMOraTb MNPOrpaMmmncTy, obecneynBas ero pabounmm matepuranamm: TekcTa-
MW, KAPTUHKaMK, MakeTamMu A13ariHa, NoApOOHbIM ONMCaHeM TpebyeMbixX QyHK-
LW, @ TakKe MOMOrasa B OT/IafIKe M TeCTUPOBaHWM 1 anpobaliv NPUAOKEHNA
B NpoLecce Co3gaHunA.

Ecnv NnpoekT BbINONHAETCA OAHNM YenoBEKOM, TO MPUAETCA BCE 3TV POU
coyeTaTb B cebe. C OAHOWM CTOPOHbI, 3TO AACT BO3MOXHOCTb NONpPoboBaTh BCE
OCHOBHble ponu. Takad MOCTOAHHAA CMeHa AeATeNbHOCTU MO3BOMUT MOHATD,
UTO ABNAETCA BaUVMMM CaMbiMM CUNbHBIM CTOpOoHamMKn. CoBpeMeHHada oTpacib
pa3paboTkM NPOrpamMMHOro obecneyeHma oveHb pasHoobpa3Ha Mo CnekTpy
BOCTPebOBaHHbIX CnelnanbHOCTen. He Hago oropyatbCa, eCam NPorpamMmpo-
BaHWe He ABNAETCA Ballen Camol APKOM CMOCOOHOCTbIO. TO BMOMHE MOXET
KOMMEHCMPOBATbCA KPEATUBHOCTBIO UM OPraHM3aTOPCKMMM CMOCOOHOCTAMM.
Ho B ntobom cnydae, ymeTb NporpaMmmnpoBaTth Hafo. be3 3Toro Henb3A HK Npa-
BUIbHO MOCTaBUTb 3afauy APYrM NPOrpaMMmnCTam, H1 MPOKOHTPOMPOBATDL 1X
Pe3ynbTaTbl. TakKe 3TO BaXXHO NPV reHepauumy naen n nocTaHoBKe 3agad. ECTb
N CMBICN NPUAYMbIBATb YTO-TO HOBOE, €CAIN 3TO HeNb3A OyaeT peanv3oBaTth?
[MpopaboTka MaTepmana KHIUM OYeHb MOMe3Ha KaxaoMy, BHE 3aBMCUMOCTH OT
ero HaMepeHnit CTaTb UMEHHO Pa3pPaboTUMKOM NPOrpaMMHOro obecneyeHms.
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KHKra pa3buTta Ha rnaBbl, Kax/aad 13 rnaB NpakTUYeCKy NoLaroBo OnmchiBa-
eT peann3aLmnio KOHKPETHOTO NPUOKEHMA, MOCBALLEHHOMO y4eOHOM TemaTuKe.,
Mo 3aBepLIEHMIO Kax[JOW rMaBbl Y HAaC AO/MKHO NOABUTLCA peanbHoe paboTato-
lee npunoxeHne. OCHOBHOWM akLEHT caenaH Ha MobubHOWM pa3paboTke, T.e.
CO3[aHMI0 MPUNOXKEHWI NMbo nofd cMapThoH, NMbo nof nnaHweT. Takon noa-
X0 BblOpaH MCxoAA 13 CTPEMUTENbHO PacTyllen NonynapHOCTU MOOWIbHbIX
yCTPpOWCTB. Bam byaeT nerko npoaeMoHCTPUPOBaTb CO3AaHHOE MPUNOXKeHne
OHOKMNACCHMKaM, APY3bAM 1 3HAKOMbIM. Takke NpocTo byaeT HauaTb NpUMeHe-
HVe NPUNOXKEHNA B OObIYHOM XM3HW, T.K. NPAKTUYECKM KaxKabl COBPEMEHHDbI
yenosek obnafaet KakMmM-mnMbo MOOUMbHBIM YCTPOMCTBOM. [peAcTaBneHHble
NPUNOKEHUA 3TO — He MPOCTO Hekune ydyebHble MpUMepbl, OHKU MOTOM MOTYT
ObITb MCNONB30BaHblI B MPOEKTaX, OTHOCAWMXCA K APYrMM npeameTam: dusnke,
XUMUKY, Bronornn, MatemaTuke, nutepatype. CosfaHne NPUNOXEHUA MOXKeT
CTaTb YacCTbio APYroro 60NbLWOro NCCaeaoBaTelbCKoro npoekKTa.

VIMEHHO 34eChb U 3aKoYeHa caman rnaBHas uaea KHUrm. He nporpammu-
pOBaHWe paav NMPOrPaMMMpPOBaHMA, HO MPOrPaMMUPOBaHME AR peanbHOW
XU13HW, Co3faHHOE NPUNOXKeHNe MOXKeT OblTb MCMONb30BaHO B OMONOrMYeCKOM
NpoeKTe No HabMOAEHWNIO 338 POCTOM PACTEHUI WA B XMMUYECKOM NPOEKTe Mo
HabOAEHMIO 33 POCTOM KPUCTaNoB. [punoxeHvie 4na nocTpoeHus rpadmnkos
GYHKLMIA MOMOXEeT HaBceraa pas3obpatbca B Napabonax unn runepbonax. Jin-
TepaTypHoe MOOWIbHOE NPUIOXKEHWE ClleNaeT TaK, UTo Bbl BblyunTe AMMHHYIO
NO3My B CUMTaHHbIe HK 1 6e3 yulepba 3aHATUAM N0 APYTMM NpeaMeTamu Unm
Balemy OTAbIXy. [TporpaMMmpoBaHMe MEHAET Hally M3Hb, 1 Bbl CMOXeTe 3TO
AOKa3aTb NMYHbIM Nprmepom!

B 3aBepuweHunn pasgena xouetca YyTb bonee NogpobHO OCTaHOBUTHCA Ha
PO PYKOBOAMUTENA MPOeKTa. He Hago nyTaTb 3a4aun nvaepa C nporpaMmmmnpo-
BaHMEM W reHepaLumen naen. PaboTta Hag NPOeKTOM A0MXKHa MOCTOAHHO NPn-
ONMKaTb BCIO FPYNMy K ero ycnewHoMy 3aBepLieHmio. Kaxabin war moboro 13
uneHa KomaH[bl AofxeH OblTb CMAHMPOBAH, BbIMOSHEH, MPOKOHTPOAMPOBAH
1 3adUKCMpPOBaH. PaboTa BCEX YYACTHMKOB NPOEKTA AOSIKHA OblTb CUHXPOHW3N-
poBaHa. Ho He Halo CBOAMTL CBOM GYHKLIMM TOMBbKO K Pa3dave KOMaHm, mpuyem
B HEBEXKNMBOW GOpMe. ECNN y KOro-TO UTO-TO He MONy4YaeTCa, TO PyKOBOAUTENb
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AOMKEH YMETb BHUKHYTb B CyTb MPOGAEMbI M MOMOYb HaNTK eé peleHue. A elé
nyywe —ymeTb 1M3beratb Npobnem 3a cyet nogdbopa KoMaHabl 1 TWATENbHOroO
nnaHupoBaHua. OLeHnTe CUbl Ballelr paboyert rpynmbl 1 BolbepuTe MPOEKT,
AAEeKBATHbIN BO3MOXHOCTAM. BOCemb MpPOEKTOB, MPeACTaBNeHHbIE B KHUTE,
BeCbMa pa3HOO0Opa3Hbl 1 MO3BONAT NOA0OPaTb MOCUIbHYIO, HO MHTEPECHYIO
3afauy. Cobepute KOMaHLy, BOOXHOBUTECH OLHOM 13 OMUCAHHbIX MAEN 1 NpK-
CTynaeTe K paboTe.

1.2. Y10 Takoe Delphi/C++Builder/RAD Studio

Mbl 6yaem pa3pabatbiBaTb NpUAoxeHWs. MoXHO B3ATb Noboe OAHO 13
BOCbMI MPEeACTaBEHHbIX MPOEKTOB. MOXHO MOCNefoBaTeNIbHO BbIMOMHATH
NPOEeKTbl OAMH 33 APYIM, HaUMHAA C NepBoro. Ho B Ntobom cnydyae Bam NpuUaET-
CA BOCMOMb30BaTbCA CpeAor pa3paboTKu. B HAaCTOALMIA MOMEHT CyllecTByeT
[OCTAaTOYHOE KONMNYECTBO MHCTPYMEHTOB, MO3BOMAIOLLIMX CO3[aBaTb MPUIOXKe-
HVA. B KOHKYpeHTHOW cpefie Bcerfa CylecTByeT HeCKONbKO HBAN3KMX TeXHONO-
T, faroumx NpubAn3UTeNbHO OANHAKOBLIV pe3ynbTaT. [MoCKONbKY OCHOBHOW
3afla4et JaHHOW KHUIMW ABNAETCA MMEHHO OOy4YeHre NporpamMmMmMpOBaHIMI0 MO-
OUNBbHBIX MPUNOKEHWU, CpeAa AOMKHA OblTb MaKCYMaNbHO MNPOCTOM 1 ApYxe-
CTBEHHOW. He Kakablh MpopeccMOoHanbHbIM MHCTPYMEHT MOXKET 3TUM MOXBa-
CTatbcA. Ecnv roBopuntb 06 yuebHbIX cpefdax, TO yallje BCEro OHW MO3BONAOT
CO3[aBaTth JIMLb «UrpyLeYHbIE» MPUIIOKEHUAX B PaMKaX YYeHUYECKMX Mpo-
eKTOB. HO Mbl He BMAMM CMbIC/Ia MOrpyaTbCA B UTPOBYIO Cpefy pafdu Hekow
«NoAenkM», a MOTOM MepeyunBaTbCaA 1A peanbHoM pas3paboTku. Mbl Bbibepem
TaKOW NHCTPYMEHT, KOTOpbIV ByaeT codeTaTb B cebe AOCTYNHOCTb AR HauMHa-
IOLLMX M BO3MOXKHOCTM C TOUKM 3peHmnsa NPoheCcCMOoHanbHOM pa3paboTku. Takxe
BblOpaHHas cpefa AO/MKHA NO3BONATb CO3AaBaTb MOOUAbHbIE MPUNOKEHNA.

Be3ycnoBHO NUAVPYIOWMM MHCTPYMEHTOM, COOTBETCTBYIOLIMM MpPeabas-
neHHblM TpeboBaHuaMm, Aasnaetca Delphi/C++Builder/RAD Studio. 370 rpynna
NPOAYKTOB M3HaYanbHO CO3AaBanachb Kopnopauwern Borland, Ho yxe yxe fo-
CTaTOYHO @aBHO MPaBa Ha CO3AaHMA Nepewnu K komnaHum Embarcadero. Kowm-
naHva Embarcadero ABnAeTcA OCHOBHbIM MPOM3BOAMTENEM YKa3aHHbIX cpef
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Pa3paboTKK, XOTA 1 Cenyac MOXHO BCTPETUTb ynoMmnHaHve Borland, ocobeHHo
B cBA3n ¢ Delphi 7 unun Turbo Pascal.

Turbo Pascal — B cBOé Bpems, a 370 B Hauvane 90-x rofoB NMPOLLIOro BeKa,
Oblna OAHOM 13 CaMblX MOMYIAPHbBIX U Yy Tb Y He ANHCTBEHHOW Pa3BUTON Cpe-
AoW pa3paboTku Ha Asblike Pascal. Mo Hel ObIN0 HaMMCaHO MHOTO KHUT, U OHa
CTana «poAHom» Ana obyyeHna NporpamMmmMmnpoBaHUio Ans 6ONbLWOro Yncaa Npu-
KNaAHbIX NPOrpammucToB. Cenyac eé yxke CNOXKHO BCTPETUTL [axke B y4eOHbIX
3aBefeHuAX.

Delphi—cpega Bu3yanbHoM pa3paboTky, B OCHOBY KOTOPOW MONOXEH
a3blk Object Pascal. A3bik Object Pascal aBnaeTca «ctapwmm bpatom» Knaccu-
ueckoro A3sblka Pascal. Ecnuv Bbl 3HaeTe Pascal, To y BacC yxe eCTb 3HaYuTeNbHble
npevmyuectsal OgHOM 13 CaMbiX APKMUX 1 MOLLHbIX Bepcuin cTana Delphi 7 ot
KoMnaHuu Borland. BnonHe BepoATHO, UTO MMEHHO eé Bbl yxKe n3yumnu. OHa
BMOJIHE NOAXOANT ANA y4ebHOro npouecca, Ho MObWUIbHbIE MPUIOXKEHWA B HEW
co3fiaBaTtb Henb3A. CoBpemeHHble Bepcun Delphi nokonenua XE He Tonbko 6o-
nee pa3BuUTble B MnaHe yaobCTBa MCNONb30BaHWA CPeAON Pa3paboTKu, a Takxe
3HaAUMTENBHO YnyulleHHbIM A3bikom Object Pascal, oHW no3BonAT co3aaBaTb
npunoxeHua nog Microsoft Windows, Mac OS, iOS n Android.

C++Builder—cpepna BW3yanbHoM pa3paboTky, B OCHOBY KOTOPOW MOMO-
*eH A3blk C++. A3blk C++ co3aaH ana NnpopeccroHanos, NO3TOMY fyulle He
HaUMHAaTb C HEro U3y4YeHre NPOrPaMMUPOBAHWSA, €C/TV Bbl He TOTOBbI MOCBATUTb
eMy MHOTO CW 1 BpemeHW. Takoe pelleHre LenecoobpasHo, Korfga ecTb TBEP-
Aoe KenaHKne CTaTb NpodeccrnoHanbHbIM NporpammmncTom. OgHako C++Builder
O4YeHb MOAXOAALAA cpefa AnA Havana ulydenua C++. V3 npeablayLiero no-
KoneHuna MoxkHo oTmeTutb C++Builder 6, Bbilweawnin ogHoBpemeHHo ¢ Delphi
7. Ho, kak 1 Delphi 7, paHHas nonynAapHasa BepcuA NO3BONAET CO3aBaTb Npu-
noxenus Tonbko nog OC Microsoft Windows. C++Builder coBpemeHHoro no-
KoneHusa XE no Bo3moxxHOCTAM cooTBeTcTBYeT Delphi n Takxke noaxoaut ana
Pa3PabOTKN MOOUABHbIX MPUIOXEHUI.
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RAD Studio — npoaykT, Bkntovatowmi 8 cebs 1 Delphi, u C++Builder. OueHb
yacTo NpodeccrnoHanbHble paspaboTunkin ncnonbsyto u Delphi, n C++Builder.
Ecnu peub MaéT o NoOKynKe, TO B 3TOM Cilydae HyxHO npuobpeTaTtb kak Delphi,
Tak n C++Builder. Mpowe u gewesne kynutb RAD Studio m nonb3oBaTtbeA
Delphi, n C++Builder, akTnB1MpoBaB 1Mx e4NHbIM CEPURHBIM HOMEPOM. B yueb-
HbIX Lienax BeCbMa none3Ho umetb RAD Studio, T.e. Ba 3TUX MOLLHbIX MPOAyKTa
oaHoBpemeHHo. Delphi ogHO3HauHO caman 3QdeKTVBHAA cpeaa aAna n3ydyeHua
NporpaMmmnpoBaHna, Toraa Kak C++Builder oTAnYHbIN MHCTPYMEHT Ans 13yde-
HUA C++. C TOUKM 3peHnsa cpefibl pa3paboTKu, MeTOOB B13yabHOroO Nporpam-
MWUPOBAHMA, HABbIKOB Pa3paboTKM MOOUAbHBIX MPUAOKEHW 3TV NPOAYKTHI
naeHTYHbL. Ecnm Bbl ymeeTe nonb3oBatbca Delphi, To nepenTy Ha C++Builder
He COCTaBWUT TpyAa. EAMHCTBEHHOE, UuTO OyAeT HOBbIM 3TO — CMHTAKCUC A3blKa
C++. Ho Bbl Kak MUHMMYM He noTepsaeTe Bpems Ha OCBOEHME HOBOW Cpefbl.

Delphi n C++Builder sagnatotca cpegamn BM3yanbHOWM pa3paboTki Npuno-
XeHUIM. Mbl 3Haem, UTo Ana paspaboTki NPorpammM 1aK NMPUNOXKEHWN HYXHO
NPOrPaMMMPOBaTh, T.e. BBOAUTb MPOrPamMmmHbIA KOf. [1porpamMmmHbIv Koa npea-
CTaBnsAeT coboW TeKCT, HAaNMCaHHbIA B COOTBETCTBMM C NPaBWUIaMU KOHKPET-
HOrO A3blka. B BM3yanbHbIX Ccpeflax He BCE Hy)KHO NMPOrpaMMMpPOBaTh B BUAE
TEKCTa, HEKOTOPYIO YacTb paboThl HepET Ha ceba BM3yanbHbI peaakTop. OH
He ABNAETCA B MOSHOM Mepe rpaduuecknum peaakTopom, HO MPUHLMMALI Pabo-
Tbl MPAKTUYECKN Takue xe. VIHTepaKTUBHBIMM MaHUMYNAUMAMU Mbl «PUCYEM»
UK «<Moaennpyem» MHTepdEenc NoNb30BaTeNA, KOTOPbIN He ABMNAETCA «MPOCTO
KapTUMHKOW». DTa «KapTMHKa» Nocie cOOPKM NpOeKTa «OXMBaeT», NpeBpallanchb
B UHTepdenc peanbHOro NpURoXeHWs. MTak, cpefa BU3yanbHOWM pa3paboTKu
coueTaeT B cebe kauecTBa OObIYHOW NPOrPAMMHON Cpefbl, Fae HY>KHO BBOANTb
KOA C K/1aBMaTypbl, C BM3yanbHbIM PeaKTOPOM, CO3AaoWMI rpaduyeckme Kom-
NO3ULUUN MHTEPAKTUBHO NPY MOMOLLM MbILLW.

[padurueckan KOMNO3MLMA, KOTOPYIO CO3AaeT Pa3paboTunK B BM3yanbHOWM
cpene, 310 — nHTepdenc nonb3osatend. Kak Mbl «Hapucyem» nHTepdenc, Ta-
KM OH 1 byaeT (puc. 1.1). Takom npuHUMN Obln peanu3oBaH B MepBOWN BEpCUN
Delphi npaktnyeckn gBa gecATMneTVsa Hasafd. lenepb BM3yanbHOe CO3daHue
UHTepPdEncoB ABNAETCA CTaHAapToM And nbor npodeccroHanbHOM Ccpeabl
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paspaboTkn. Co3fnaHne uHTepdenca BU3yanbHbIMUA CPEACTBAMM CyLECTBEH-
HO KOHOMUT Bpems. Ho, HaBepHOe, HeT CMblCla 0CobbIM 0bpaszom ybexaaTb
YMTaTENA UCMOMb30BaTh BMU3YyasbHble CPefCTBa, Takue Kak Delphi. Cenuac yxe
TPYAHO BCTPETUTbL CPpefCTBa pa3paboTkn, He obnafatoyMmn CPeACTBaMY BIN3Y-
anbHOro NpoToTUNMPOBaHNA MHTepdenca. Cpeaa C++Builder noasunach He-
CKOJIbKO MO3Xe, HO B OCHOBE NeXUT abCoMOTHO Ta e TexHonorus. Mostomy
BO MHOIV MecCTax B KHUre OyfgeT BCTpeYaTbCA nepeuncrieHne cpen yepes Ko-
cyto uepty: Delphi/C++Builder/RAD Studio. 3710 byaeT o3HauaTb, uto 1 B Delphi,
n 8 C++Builder, n 8 RAD Studio MOXHO BbINOMHWTE ONMUCAHHOE AENCTBME UK
BOCMOJ/1b30BaTbCA NPeACTaBIEHHOM BO3MOKHOCTbIO.

Puc. 1.1. BuzyaneHas paspabomka uHmepgelicos.

MpyHUMN B13YyanbHOWM pa3paboTKn OCTanca HeU3MeHHbIM, HauMHaA C nep-
Bow Bepcum Delphi 1. C Tex nop BbIWMIO yKe 04eHb MHOTO BEPCUIA, PACCMOTPUM
KpaTko 3aBonoumto Delphi kak ocHosHoW cpefbl, a C++Builder cHavana 3anas-
AbIBaN Mo NOABNEHMIO HOBbIX BO3MOXHOCTEW, HO CeYac OHW yXKe NPaKTUYeCKn
MOJTHOCTBIO CPABHANMC.
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Delphi 1-7—nepuvofg 3apoxaeHva 1 OypHOro pasBuTUA Cpefbl paspa-
60TKK. Bepcna K Bepcun 100OaBNANUCH HOBbIE MOLLHbIE BO3MOMHOCTK, HO YrKe
K BepCUM 7 NPaKTUYeCKM HanpaBaeHnsa pocTa Obin ncyepnaHbl C TOUKM 3peHma
paspaboTki nof Microsoft Windows. [laxe ceiuac Delphi 7 cumtaetcs ogHom
M3 CaMbIX TyYLWNX MHCTPYMEHTOB ANA Pa3paboTKM Nof AaHHYI0 OnepauUyoHHY0
cncTemy.

Delphi 8, 2006/7, 2009, 2010, XE — BeCcbma CNOXHbIN Nepuoa Ans AaHHOro
MHCTPYMEHTa Pa3paboTKy NPUNOKEHWNI. bbin NPeanpPUHATBI Pa3nyHble 1 NOo-
POW HeyAauyHble NOMNbITKN NpUayMaTb UTO-TO HOBOE. KomnaHua Borland, koTopas
TOrAa elé Bnafena TexHonornen, Becbma beccncteMHo agobasnana pasnnyHole
CepBUCH 1 peann3oBsbiBana QyHKUMM. HO BCE 3TO NPOXOANIO Ha GOHe pe3KoMn
noTepn CTabUnbHOCTW Cpefibl 1 KayecTBa KOMAuUnATopa. [JencTButenbHo no-
ne3HbIM CTana noaaepxka Unicode B Bepcumn 2009, HO 3TOT penmn3 BbiMyCTWIa
yxe KomnaHua Embarcadero. Embarcadero nprobpena sBce npasa Ha Delphi
y Borland, n ¢ 3T0ro MmomeHTa ycunmna no pasButuio NpoayKTa ctanu 6onee npo-
AYMAHHbBIML 1 CAaHMPOBaHHbIMK. OTAENbHO MOXHO CKa3aTb Npo cpeay Kylix
Ana paspaboTkiM nof onepaumoHHyto cpefy Linux. Ho gaHHas onepaumoHHas
cmcTeMa He obpena nonynapHoOCTK, cpaBHUMOM ¢ Microsoft Windows, nostomy
cyabba Linux cnoxumnach HeBblpasnTenbHO.

Delphi XE2 — XE8 — nepuof Havyana v pa3suTma MynbTU-nnaThOpPMEHHbIX
BO3MOXKHOCTeW cpefbl pa3paboTku. He 3pa Mbl TONBbKO YTO yNOMARY M Linux, Kak
elle OAHY LieneByto onepaumnoHHyto cuctemy, nommmo Microsoft Windows. Kak
Borland, Tak 1 Embarcadero ctpemunich BbIiT 3a pamkn Microsoft Windows,
HO He ObINO «AOCTOMHbBIX KaHanaaTosy». OC Linux He onpasaana Hagexna. K mo-
MEHTY nnaHnpoBaHnA nokoneHma XE ABHO Bbigenanacb Mac OS oT KomnaHuu
Apple B KauecTBe AOCTONMHOIO KOHKYpeHTa AoMUHMpYtoLLer Microsoft Windows.
Bbino NpUHATO pelueHne noagep*atb MmeHHo Mac OS, 4To ¢ ycnexom 1 6bi10
peann3oBaHo B Bepcun XE2. [locne 3TOro npousowsio BTOPOE POXAeHMe
Delphi, a B ganbHenwmnx penusax bbina obecneyeHa BO3MOXHOCTb Pa3paboTKy
npunoxenun nod iOS n Android. naBHOe, UTO NPUNOKEHMA MOXHO CO3[aBaTb
Ha OCHOBE e[JMHOro NCXOAHOrO Kofa. Mbl CO3AaéM OfJMH NPOEKT, a COOPKY MOX-
HO BbIMNOMHATb NOJ Pa3NuyHble nnatdopmbl. Bce 311 nnatdopmbl — Microsoft
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Windows, Mac OS, iOS 1 Android 6yayT cyuecTBoBaTh elje AOArue rofbl, No3-
TOMY KaK B y4ebOHON, Tak U NpodeCcCOoHanbHOM Cpefie Hy>KHO YMeTb CO3/aBaTb
NPUNOXEHNA NOA BCe 3TK onepaLoHHble cncTembl. CoBpemeHHada Delphi ean-
HOOOPAa3HO MOKPbLIBAET BCE YeTbipe OCHOBHbIE COBPEMEHHbBIX MIaTHOPMBbI.

Kakon Bepcuert Delphi/C++Builder/RAD Studio Hy»KHO MOMb30BaTbCA?
KoHeuHo, camon nocnegHen. Ha MOMEHT HanMCaHMA KHUT TakKOBOW ABNAETCA
XE8, Ho Embarcadero B3sna 4OCTaTOUHO XECTKMI TEMN BblMyCKa HOBbIX BEp-
CWI, MO3TOMY B CKOPOM BPeMeHM Mbl OXIMAAEM HOBYIO BepCUIo. [louemMy BaKHO
MCNONb30BaTb UMEHHO Camyto MocneaHto Bepcua? OQHOM rNaBHbIX MPUYNH
ABNAETCA CTabUNbHOCTL Cpeabl pa3paboTky. OT BepcuM K BEpCUMU KOMMaHMA
Embarcadero ctapaeTca MUHUMM3UPOBATDL KOMYECTBO OLINOOK M «TIIOKOBY
B cpene. Ecnn Bbl Byaete ncnonb3oBaTb NOCAEAHIO BEPCUIO, TO Y BaC TOUHO
OyaeT camas MOLLHaA MO BO3MOXKHOCTAM U, BEPOATHO, Harbonee ctabunbHan
cpefa. KoHeuHo, B pamkax HOBbIX BO3MOXHOCTEN MOTYT OblTb HEKOTOPbIE OCO-
H6eHHOCTH, Tpebytolie 0COb0ro OTHOWEHMA, HO Kak MUHUMYM B IaHHOW KHUre
Mbl Oyiem bepeub ynTatend u 4EMOHCTPUPOBATL TOSTbKO MPOBEPEHHbIE MeTO/b
Pa3PaboTKN.

MaTepuan KHUMM MOXKHO MCMOMb30BaTbh PasHbiMK cnocobamu. B naeans-
HOM Cilyuyae ymTaTeNb NoCneaoBaTeNbHO NpopabaTbiBaeT BCe MPOEKTbl, AOBOAA
Ux Ao paboTatollero Npunoxenua. ECv eCTb OnbITHLIM Npenofasatenb Uan py-
KOBOAMTENb B PaHre yuyuTend, TO MOXHO BbiOpaTb OTAENbHbIV MPOEKT U CKOH-
LeHTPMPOBaTb yCunuA Ha HEM. B ciyyae, korga 6a3osble BO3mMoxHOCTM Delphi
He BbI3blBalOT NPObIeM, TO BbINOSIHEHWE NPOEKTOB MOXKET CUIbHO NPOABUHYTb
ymTaTeENA B 061aCTb MOOMBbHOM Pa3paboTkK C akeHTom Ha Android. CuTyaumsa
TaKan e, eCn unTatenb 3HaeT knaccuueckue sepcum C++Builder, nokoneHus
1o XE2. MOXHO ncnonb3oBaTh faHHyto KHuUry v ana C++Builder. EqnHcTBeHHO,
UTO NPUAETCA NEPEOCMBbICINTL U NepepaboTaTb, 3TO — McxoaHbIn kod. Object
Pascal mpv BCEM HalleM yBaxxeHMM K HeMy BCE-TakM ABnAeTcA bonee NpocTbim
A3bIKOM NPOrpPaMMMPOBaHKA, MOSTOMY Npobnem C NepeBogom ero Ha C++ HeT.
[MpaKTNYECKM HeT Takmnx KOHCTpyKUniA B Object Pascal, koTopble HEBO3MOXKHO
6bi10 Obl BbIPa3nTb Ha C++. A MOCKONbKY ayauTopusa nonb3osateneit Delphi
3HaunTenbHO Wupe, yem C++Builder, ymeHre nepeoauth ¢ Object Pascal Ha
C++ ABnAeTCA BeCbMa NMOME3HbIM U axke HeobXoAMMbIM HaBbIkOM. Ho B Kaue-
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cTBe BOHYCa Bbl TaK UM MHaYe byaeTe ymeTb MPOrpaMmmnpoBaThb 1 Ha C++, 1 Ha
Object Pascal.

1.3. 3 Yyero cocTouT U KakK pa6oTtaeT Delphi

MOXHO BblAENUTb rMaBHble CoCTaBHble YacTy Delphi ¢ Toukn noHumaHua
eé paboTbl:

e VIHTerpupoBaHHaa cpefa pa3paboTtkm IDE (integrated development
environment)

«  Komnunatop

e bubnmoTekn BM3yanbHbIX KOMNOHEHTOB.

VHTerpupoBaHHada cpeaa pa3paboTkn IDE cama npeactasaseT cobom npu-
noxeHne Win32, 4yto o3HayaeT eé paboToCnOCOOHOCTb B ONEepPaLMOHHbBIX CU-
cTemax cemenctea Microsoft Windows. YTtobbl HauaTb co3aaBaTb NPOrpaMmbl
HY>HO yCTaHOBWTb Delphi Tak, Kak Mbl yCTaHaBNMBaem Noboe Apyroe Nnpunoxe-
Hve noa Microsoft Windows. YctaHoske Delphi/C++Builder/RAD Studio 6yneTt
NOCBALIEH OTAENbHbIV pa3fen. 3anylleHHoe npunoxenHue Delphi BbirnaguT Tak,
Kak MoKaszaHo Ha puc. 1.2:
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Q RAD Studio XE7 - o IEN
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Structure L ﬁ w M Project Manager EX
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~
Cannot access the Start Here for Delphi for Mobile page. Please, check —pm]e__. Mode... | Data ...
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Tool Palette LI
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Copyright® 1994-2014 Embarcadero Technologies, Inc. All rights reserved. +/ Delphi Projects A
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L4 > + Other Files
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Puc. 1.2. Buo Delphi IDE nocne 3anycka

Ecnwv Bbl nonb3yeTtech npefblaylinmmn sepcusam Delphi (UTo He pekomeHay-
eTcs), TO Cpefla MOXeT BbirMaAeTb nHaye. Kpome Toro, eciv Ball KOMMbloTep
NOAKMOYEH K CeTU MHTEPHET, TO Ha CTapTOBOW CTpaHMuKe byay nokKasaHbl HO-
BOCTW KomnaHun Embarcadero, ccbinki Ha obyuatolne BUAEO-PONNKM U T.4.
Cpepa IDE 1 eCTb TO MPOCTPAHCTBO, B KOTOPOM MPOrPAaMMNCTbI MPOBOAAT CBOE
aKT1BHOE paboyee Bpems.

B nHTerpuposaHHoM paboueit cpefe NporpaMmmmMCTbl CO34atT NPOrpamMmbl.
MponcxoanT 310 cneayownmm obpaszom. CHavana Co3haérca «MCXOAHBIN Kom»
B BMAe TekCTa. BBoA TeKCTa NporpamMmbl UM MCXOAHOTO KOAa HUYEM He OTnYa-
eTcA OT paboTbl B TEKCTOBOM pefjakTope. Ha 3ape anoxmn pa3paboTky nporpamm
ANA BBOAA TEKCTa MCMNOMNb30Banu 0bblyHble TEKCTOBbIE pedakTopbl. [Tporpam-
MWCT BBOAW KOJ, COXPaHAN ero B Buae dGaina, a 3aTeM ero npeobpasoBbiBaiy
B MpunoxeHue. B ganbHenwem TEKCTOBbIE peAaKTopbl, MpeAHa3HauYeHHble 414
BBO/a MCXOAHOIO KoAa, MoNyunnm GyHKLWK, HY»KHblE TONBbKO A8 NPOrpamMmmMu-
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cTtoB. OHW CTanu OTMYaTbCA OT OObIUHBLIX pefakTopos Tnna Microsoft Word,
Wordpad nnu Notepad. 311 QyHKUMM KOCHYNMCh YA0OCTBA BBOAA U MaHMMY M-
POBAHWA NCXOAHBIM KOLOM.

Mpy noMoLKM pefakTopa koaa Kak 4acTtv IDE (Mpon3HOCKTCA Kak «at-an-m»)
BBOAMTCA TEKCT MPOrpammbl 1 coxpaHaeTca B Gain. o 3Toro momeHTa paspa-
60TKa MpOrpaMmbl HUUEM He OTAMYAeTCA OT CO3AaHMA OObIYHOrO TEKCTOBOIO
AOKyMeHTa. Ho 3aTem BK/toUaeTcA BTOpas rasHadA YacTb Delphi— komnaunaTop.
KOMMUAATOP — 3TO TOXe npunoxeHne Win32, T.e. NpunoxeHne, KOTOpoe Mo-
XET BBINMOMHATLCA B ONepauUmnoHHbIX c1ucTeMax cemelcTea Microsoft Windows.
Komnunatop nepepabatbiBaeT UCXOAHbI TEKCT NPOrpaMmbl B UCMOMHAEMbI
KoA. VlcnonHaemblt koa nonagaeT B Galis, KOTOPLIN UMEET paclunpeHme «exe»
ana Windows-npunoxeruit. Garn ¢ paclumpeHnem «exe» MOXET 3amnyCKaTbCA
He3aBMCKMMO OT Cpefbl Pa3paboTkm. CxeMaTMUHO NPoLecc co3aaHna Npunoxe-
HMA NOKasaH Ha pnc. 1.3.

Delphi IDE

RAD Stuic XET - oilEl

- m Q Mbi yuiam CTixn = o IEN
unit Unitl; p— ¢
Ton, 2N Clamamas, & CTYARHYID SAMHIS NORY,
40 10101000 o s
TForml = eclass (TForm) - Nownaea, pesyussn ssopocry bos.
private form " )001001 W, ncroys o, coxolcroms son
[ Private declarations } — B Gomuis conoras. £ nompisySee oacumnc,
. o B Bonsuwix pyrasuuac_. a cam ¢ mororoe!
pu.bl:l.c interfa > )011
{ Public declarations L
Sarpysury Oumerrs Nepecaam
end;
Komnunatop
NexoaHbil Ko, MpunoxeHue

Mporpammuct

Puc. 1.3. [lpouecc co30aHus npunoxeHus

MK ¢ Microsoft Windows
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Co3paHvie OONBLIOTO CEPbE3HOro MPUAOKEHMA MPOUCXOAUT HECKOMbKO
CNoXHee. VICXofHbI KOA XPaHWUTLCA He B OAHOM daiine, a B HECKOMbKMX. Kom-
NUAATOP MO oYepeann Komnuanpyet Gannbl MCXoaHOro kofda. MNoTom nponcxo-
AWT Tak Ha3blBaeMas «COOpPKa», KOrAa 13 HEeCKOMbKMX nepepaboTaHHbIX KYCKOB
CO3AaETCA efinHbIA dann NpunoxeHra. Ha stane cbopkin 0OHaBNATCA pecyp-
Cbl (HekoTopasa AoOMNONHUTENbHAA MGHOMaUKMA, Heobxoarmas ana paboTbl Npu-
noxeHwusa). [ina Microsoft Windows duHanbHbIM pe3ynbTaToMm COOpKM ABAETCA
darin «exe», KOTOPbI MOXHO KOMMPOBATb Ha ApYyrve KOMMboTePbl 1 Tam 3any-
cKaTb. [Ana apyrvix onepaumoHHbIX CUCTEM pe3ynbTaToM COOPKN ABNAIOTCA «Ma-
KeTbl», COOTBETCTBYIOUIME NOHATUIO <MCMOHAEMOE MpUnoxeHuey. Hanpumep,
ana Android Takim nakeTom sBndeTca Gann C paclmpeHnem «apky». Ero Takxe
MOXHO CKOMMPOBATb Ha CMapPTOH MM MNAHWeT, MPON3BECTM YCTAHOBKY NpK-
NOXKEHMA, a 3aTem 3anyckaTb 1 paboTaTb C HUM.

CoBpemeHHas Delphi, kak 1 C++Builder cHabkeHbl HECKONBbKAMK KOMMN-
natopamu. ns Kakaow 3 noaaepKrBaemblx onepaLmoHHbIX CUCTeM MOCTaB-
NAETCA OTAENbHbIN KomnunaTop. Mepeuncnnm nx:

«  KomnunAatop ana cozganus npunoxeHnin Win32 (ona 32-6uTHbix onepa-
LIMOHHbBIX CUCTEM UV PEXMMOB MOAAEPXKKM UCNONHEHNA 32-O1MTHOrO
koga Microsoft Windows);

« Komnunatop ana cozganHus npunoxeHnin Winé4 (ona 64-6uTHbix onepa-
LMOHHBIX cncteM Microsoft Windows):

o KoMnunatop ana cosganua npunoxkeHun nog Mac OS;

o Komnunatop ana co3aaHna npunoxeHn nog ios;

o KomMnunatop ans co3ganua npunoxkeHu nog Android.

CHavana Delphi obnagana nuuwb OgHMM KOMMUAATOPOM ANA CO3AaHMA
npunoxenun Win32. Bnocnenctsuu, HaumHada ¢ Bepcun XE2, Bmecte ¢ Delphi
CTa/V NOCTABMATLCA KOMMUAATOPbI ANA CO3AAHNA NMPUNOKEHNN 1 ANA OPYIUX
onepaunoHHbix cuctem. CneayeT UMeTb BBMAY, UTO cama Delphi n eé komnuna-
TOPbI ABNAIOTCA NpUnoxeHamn Win32, T.e. ana nx paboTbl HYyXKeH Kak MUHUMYM
onvH MK ¢ onepaumoHHo cuctemort Microsoft Windows. Ecnm mbl cobnpaemcs

[ 21 ]
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CO3[aBaTb TONBKO NMpunoxeHusa noa Microsoft Windows, To Ham 4OCTaTOYHO
oaHoro MK, Ina pa3paboTku NPUNOXeHUI Nof Apyrve onepaumoHHble Ci-
CTeMbl HY>KHbl COOTBETCTBYIOLIME YCTPOWCTBA. ECTb BapnaHTbl MCNOMb30BaHMA
TaK Ha3blBaeMbIX «3MYNATOPOBY, KOTOPble CO34al0T BUPTYaNlbHOE YCTPOMCTBO
B Microsoft Windows. OfHako npakTika nokasana, Yto Npoun3BOANTENbHOCTb
1 KayecTBO paboTbl TaKMX «BMPTYaNbHbIX» YCTPOMCTB Ha 0ObluHbIX 1K He Bblaep-
XKMUBAET BCAKOM KPUTUKM MO CPABHEHWIO C peasibHbIMK YCTPOMCTBaMN. Kpome
TOro, Co3aaHue ynobHoro nHTepdelica ana, Hanpumep, MOBUNBbHBIX NPUIOXKe-
HUI TpebyeT cMapTOOHa MM MNAHLWETA, T.K. MHauye COXKHO MOMHOCTLIO Olle-
HWUTb KauyeCcTBO MHTepdelca Nonb3oBaTens.

1.4. BubnuoTeku BusyanbHbIX KOMNOHEHTOB

Cpepa IDE Hy)kHa onda co3daHua ncxogHoro koaa. Komnunatop nepepaba-
TbIBAET MCXO[HbIV KOA, @ 3aTemM COOMPAETCA pe3ynbTupyloLLee NpUNoKeHne nnm
YCTAaHOBOYHbIV MaKeT B 3aBMCMMOCTYM OT LIeIeBOV ONePaLMIOHHON CUCTEMbI UK
nnathopmbl. Mbl He bygem NoApPOoOHO OCTaHABAMBATLCA Ha MpoLiecce COOPKH,
T.K. OH MPOUCXOAMT aBTOMaTMYeCKkM 6e3 HeobXOAMMOCTU BMELLNBATLCA U UC-
nNpaBnATb ownbky. OObIYHO MapaMeTpbl COOPKK MPUNOKEHMA Ha3zHavaloTcA
CaMOW Cpefon, NO3TOMY 3a4yMblBaTbCA Hal HUMK He npuxoamnTca. OfHako Ha
3Tane 3apoXKAeHWA UHTErpupOBaHHbIX Cpef Pa3paboTku napameTpbl COOpPKM
NPUXOAMNOCH 33[aBaTb BPYUHYIO, BBOAA TEKCTOBbIE MapameTpbl MPaKTNYECKN
TaK, Kak BBOAMUTCA MCXOAHbIV KOA.

B coBpemeHHbIX cpefax pa3paboTky, Takmx Kak Delphi, pyuHoe koavpoBsa-
HVe WM BBOM MCXOAHOIO TeKCTa CBeAEH K MUHUMYMY. VIHTepdelchl npunoxe-
HWW, KaK HAaCTONbHbIX, TaK U MOOUIbHBIX, HE KOAMPYKOTCA B BMAE TeKCTa (a 3T
MMeno mecto nopsaaka 20 net Haszaa), a bykeanbHO «pucytotca». Cpeaa Delphi
O[JHOW CTOPOHbI MOXOXa Ha TEKCTOBOW PeAaKTop, KOrfda peub KacaeTca BBOAA
ncxofHoro kofa. C Apyrot—Ha rpaduuecknin pefaktop, No3BOASIOWMA pu-
COBaTb «KAPTUHKM». TONBKO B HaWEM Cilydae KapTUHKK OyayT «OxKMBaTb» Mpu
3anycke npunoxeruit. O6 3TOM Mbl YKe TOBOPUNM paHee, HO He OObACHANM,
Kak 3To npouncxoauT. MponcxoauT NpoLecc B13yanbHOro co3fanua HTepodel-
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ca NpUNoXeHua cnedyowm obpasom. Koraa Mol «pucyems» MHTepdenc nyTém
pasMeLleHNA Ha OKHe NpunoxeHua, kotopoe B Delphi HasbiBaeTca «popmoiny,
Pa3fnuHble BU3YyanbHble KOMMOHEHTbLI W 3M1EMEHTbI YNPaBieHus, TO aBTOMa-
TUYECKN reHepunpyeTca NPOrpaMMHbIV KOf, a Takxke dals, B KOTOPOM XPaHUTCA
TeKCTOBOE OMMUCaHMe AM3alnHa.

Kaxnaa dopma B Delphi onucoiBaeTca B AByx darnax. [lepBbit darn nmeeTt
paclumperue «pas» oT cnosa Pascal, T.k. Object Pascal aBnaeTca A3bIkoM Npo-
rpammumpoBanHma B8 Delphi. BTopolt dann nmeet paciumpenue «dfmy» nnu «fmx.
B nepsom cnyuae HasgaHue npoucxoaut ot Delphi Forms, Bo BTopom— OT
FireMonkey. CxemaTV4HO AaHHbBIV NPOLECC MOKa3aH Ha puc. 1.4.

Unitl.pas Unitl.fmx (dfm)
unit Unitl; cbject Buttonl:
TButton
TForml = Position.X =
class (TForm) 280.0
Buttonl: Position.¥ =
TButton; 232.0
private Text = 'Buttonl'
public
end; N\ d A\ d
I_I I_l . v Search
Q Mbl yUuM CTHXM = o IEN g] - || Pse
[~ Standard "
Oaraxabl, B CTYAEHYIO SMMHION NOPY, 5 Frames
A uz necy smwen; Gein cusHER MOpOE. — .
Tnsy, NOGHUMAETCR MELANEHHD B rOpy = TMainMenu
Nowapka, Be3yWaR XEOPOCTY BO3. 3, TPopupMenu
W, wecTByR BAXHO, B CNOKORCTENM HYHHHOM, 5} TActionList
pin bopesiliio ot ipid 3 Tlang
L ywybxe oBLMHHOM,
B Bonswux pyxasnuax.. a cam ¢ norotox! £ TStyleBook
[z TButton |

® TCheckBox

@ TRadioButton

MakeT nHTepdenca ManuTpa KOMNOHEHTOB

Puc. 1.4. Co30aHue uHmepdelica 8usyasabHbIMU Memooamu
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KOMMOHEHTbl Ha GopMy MOMEeWaTCa 13 «ManuTpPbl  KOMMOHEHTOB»
(ToolPalette). Bu3syanbHble KOMMOHEHTbI HA3blBAKOTCA «BU3YaNlbHBIMUY, T.K.
OHW BbINALAT OAMHAKOBO U B pexunme pas3paboTku, 1 B pPexxnmMe 3amycka ro-
TOBOIO MPUOXKeHuA. lManutpa oTobpakaeT KOMMOHEHTbl, KOTOPble HaxOAAT-
ca B «bnbnmoTteke». PaHblie B Delphi 6bina Tonbko oaHa tubnmnoteka VCL —
visual component library. OHa 6blna opueHTMpPOBaHa CTPOrO Ha CO3AaHune
Windows-npunoxeHnn. Korga BcTana HeobxoauMocTb AobasuTb B Delphi
BO3MOXHOCTb CO3/aBaTb MPWIOKEHNA W MOA APYrve onepaunoHHble CUcTe-
Mbl (X TakXe Ha3blBaloT «niathopmamm»), To nepeq komnaHuen Embarcadero
BCTana npobnema TpaHchopmaumm brbnmotekn VCL Tak, UTOObI €€ KOMMOHeH-
Tbl MOTIM ObITb MCNOAB30BaHbl U Ana Mac OS, iOS n Android. TpaHcdopmauma
He Nonyymnach, 1 ObiN BbIOPaH APYron nyTb — CO3f4aHne HOBOW, MynbTU-NAaT-
GopmMeHHON BMBANOTEKM, KOMMOHEHTbHI KOTOPOW NO3BONAIOT CO3AaBaTh UHTEP-
dencbl cpasy nof HeCKONbKO onepaumnoHHbIX ciucTem. C 3TON 3aauelt UHXeHe-
pbl Embarcadero ycnewHo cnpasunuce, a Delphi n Bnocneactsum C++Builder
HayanmM NOCTaBNATbCA C HOBOW bubnmoTtekon FireMonkey. B panbHenwem ot
bpeHaa FireMonkey oTkazanuch B nonb3y «nnathpopma FM».

Tenepb ecnv Mbl XOTUM CO3[aTb MpUIoXKeHMe Tonbko nof Microsoft
Windows, To co3gaém npoekT npunoxkeHua Ha ocHose VCL. Ecnn Mbl XOTuM,
UTOObI CO3[]aBaeMOoe MPUIOKEHME MOXHO OblIO OTKOMNMAMPOBATL U cObpaTh
He Tonbko nof Windows, Ho 1 Mac QOS, iOS, a Takke Android, TO HY>KHO Ha-
YMHATb NPOEKT Ha ocHoBe FM. [1pn co3gaHny HOBOIO NMPOeKTa MPUIoXKeHuA
B Delphi nnu C++Builder:

« VCL Forms Application (tonbko noa Microsoft Windows)
«  Multi-Device Application (nog Microsoft Windows, Mac OS, i0OS n Android)

MOXHO MepeyuncnmnTb OCHOBHbBIE KOMMOHEHTbI, 13 KOTOPbIX CO30atTCA UH-
Tepdenchl NPUNOXKEHWI: KHOMKKW, NOMA A1A BBOAA U PeAaKTUPOBAHMA, MeTKM
(Hapnrcw), NaHenn, NONA A8 MHOrOCTPOYHOIO BBOAA M T.4. VIX Ha3BaHMA C TOU-
KN 3peHNA MPOrpPamMMHOro KOAa COOTBETCTBYIOT aHIIMNCKMM CrioBam: TButton,
TEdit, TLabel, TPanel, TMemo. o gaBHeln TpaguUMm CO BPeEMEH ellé nepBomn
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Bepcum Delphi 1 B Hauano gobasnseTtca cumeon «I». M B 6ubnmoTteke BM3yanb-
HbIX KOMMoHeHTOB VCL, 1 B MynbTr-nnatpopmeHHon FM ecTb naeHTUYHbIE MO
Ha3BaHWIO KOMMOHEHTbI, YaCTb MNX KOTOPbIX Mbl YXKe Mepeynciniu.

[lo noasnenHuna FM 1, Kak cnencTsie, BO3MOXKHOCTM CO3AaBaTb NMPUIOXKEH A
He Tonbko noa Microsoft Windows, Bo3HMKNa NOTPebHOCTb KOHBEPTMPOBATb
yXe co3flaHHble npoekThl ¢ VCL Ha HoByto nnatdopmy. Ho npu noaHOM coBna-
AEHVV Ha3BaHWIM KOMMOHEHTOB BHYTPEHHME Pa3fMumMA HACTONBbKO BEIKM, UTO
B aBTOMATVYECKOM peXMe 3TO KparHe 3aTpyaHUTeNbHO. CywecTByoT He3aBn-
CMMble pelleHWs, BbINONHAWUWME AaHHOe Npeobpa3oBaHMe Ha YPOBHE NCXOA-
HOrO KO3, OAHAKO NX 3PPEKTUBHOCTb CUITbHO 3aBUCUT OT CJTOXKHOCTM MPOEKTA.
Ecnu nHTepdeic oueHb CNOXHLIM, TO TpaHChOPMaLIMA Aaxke NPY HaMYMK Ta-
Koro npeobpasoBaTtensa Bce-Taku TpebyeT KponoTAMBOro pydyHoro Tpyaa. Mos-
TOMY, HaUMHaA HOBbLIV MPOEKT, Nyylle Cpasy peLlnTb, OyaeT v 3TO NPUNOKeHNe
OPMWEHTMPOBAHO ToNbKO Ha Microsoft Windows unu cpasy Ha Lenbii CnekTp
onepaLVoHHbIX cucTem. MOCKONbKY AaHHaA KHMra nocBAlleHa pa3paboTke
MOOUNBHBIX MPUNOXEHUI, Mbl Byaem co3aaBaTb NpoekTbl Thna Multi-Device
Application n ncnons3osatb Nnatpopmy FM.

Y MHOMMX umMTaTenen BEPOATHO yxe eCTb onblT paboTsl ¢ Delphi no cos-
nanuo VCL-npunoxeHuit. B Takom cnyyae ncnonb3oBaHue nnathopmbl FM He
BbI30BET 0COObIX Npobnem, Tem bonee, uto Object Pascal B cBoelt ocHoBe byaeT
NPUMEHATLCA MAEHTUYHBIM CNOCOOOM. CITOMKHOCTb MOXET BbI3blBaTb MPOEKTU-
POBaHMe NHTePGENCOB MOOMbHbBIX MPUAOKEHNI, T.K. NIPUAETCA MCMNOMb30BaTb
BM3yasibHble KOMMOHEHTbI, KOTOPbIX He bbino B VCL. Ho B Lenom mobunbHble
NPUNOXEHUA C TOYKM 3peHUA nHTepderica Nob30oBaTeNA ropasao NpotLle, no-
3TOMY MOC/e peanu3aunm HebonbLIOro YMCa MPOEKTOB, OMUCAHHbBIX Aanee, Bbl
CMOXeTe CaMOCTOATENbHO MCMONb30BaTb Nnathopmy FM. YMeHne co3paBatb
MOOUbHbBIE MPUNOXEHWUA NpuBbLIYHBIM AN Delphi-nporpammmctoB cnocobom
CTOWT TOrO, YTOObI OCBOUTL 3TY HOBYIO OUOAMOTEKY.
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1.5. [pe B3aTb Delphi ¢ BO3MOXXHOCTbIO MOGUABHOU
pa3paboTku

Mpexae BCEro Hy>xHO MNOCeTUTb CalT KoMmnaHum Embarcadero no ccoinke
www.embarcadero.com, rae MOXHO O3HAaKOMUTLCA C NMepeYyHeM CpeacTB pas-
pPaboTKM 1 cucTem anda paboThl ¢ 6a3zamu AaHHbIX 3TOro NnpoussoauTend. B pas-
aene Products->Application Development moxHo HanTu Delphi/C++Builder/
RAD Studio B kateropuu Rapid Application Development Tools (bbicTpaa pas-
paboTKa NPUNOKEHNI). TakKe MOXKHO YBUAETb CCbINIKM Ha CKauMBaHWA becnnat-
HbiX NPobHBIX Bepcuit (FREE TRIALS), onqHako cnedyeT 3HaTb OCOOEHHOCTU K-
LIeH3MOHHOW NOANTNKIN KoMNaHuy Embarcadero.

Ha MoMeHT HanucaHua KHurv Embarcadero npepgocTasnseT pa3paboTum-
Kam cpefcTtea obicTpoit paspaboTtkm Delphi/C++Builder/RAD Studio cornacHo
Pa3NUYHBIM NNLEH3MAM:

» Kommepueckas
« (Obpa3oBaTenbHas
» [IpobHas becnnaTtHan

Kommepueckasa nuLeH3ma AaéT NpaBo MCMONb30BaTh BbIOPAHHbIN NPOAYKT
B Pa3NUHbIX Liensax ana pa3paboTku 6e3 orpaHuyeHnin. IT0 MOXeT ObiTb CBO-
6oaHaA Npofaka Co3faHHbIX MPOrPaMMHbIX MPOAYKTOB, @ TakXKe WX MCMONb30-
BaHWe BHYTPWU KOMMEPYECKUX Y HEKOMMepYeCKmnx opraHuauuii. MocneaHee
ABNAETCA OYEHb BAKHbIM — AaXKe eC/n Bbl He cobupaeTech NpofaBaTb NPUIO-
XEHMA, @ UCMOMb30BaTb MX BHYTPU KOS, UHCTUTYTA, rOCYAapPCTBEHHOIO Yu-
peXaeHNa U KOMMePYeCKo KOMMaHWK, MLEH3MA BCe PaBHO AOMKHA OblTb
«KOMMePYEeCKOWM». 31ecb BUA OPraHv3aummn ponv He nrpaet, efuHble npasuia
paboTaloT ANA BCEX.

ObpazoBaTenbHasa NuLeH3Msa AaéT NpaBo MCNOMb30BaThb BbIOPaHHOE Cpef-
CTBO pa3paboTku B 0bpazoBaTenbHbIX Lienax. OrpaHuueHnem ABAseTca To, UTo
Delphi/C++Builder/RAD Studio wnn nobon gpyrov npoayKT MCMofib3yeTcA
B pamKax y4ebHOro npouecca no Kypcy, COOTBETCTBYIOWIEMY HAa3HAYEHWIO NPO-
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AyKTa. B pamkax Kypca «MHGOPMaTKa», «MNpOrpaMMMpoBaHmne», «paspaboTka
npunoxeHnin» npnumeHeHve Delphi cornacHo obpa3zoBatenbHOM NMUEeH31n o-
nycTvmo. Ecnm BbibpaHHbIM NpoayKTom Asnsetca ER/Studio, To gonycTtimo umc-
NOMb30BaTb Er0 B KypCax «MOAENMPOBaHMEy, «pa3paboTka 6a3 AaHHbIX», KOCHO-
Bbl MPOEKTUPOBAHNA MPOrPaMMHbIX CpeacTB». [pu BbIbOpe T1na NMUEeH3MM Ha
KOHKPETHbIV MPOAYKT NyYlle BCEro MPOKOHCYbTMPOBATbCA HEMOCPEACTBEHHO
C npefcTaBuTenamu komnanum Embarcadero. MoxHO BOCMONb30BaTbCA Clepy-
OLLMW KOHTAKTaMW:

o [lpenctaButenscteo Embarcadero no Poccum n ctpaHam CHI:
TenedoH: +7495708-43-93
E-mail: russia.info@embarcadero.com

e MeHepxep no paboTte C 0bpazoBaTENbHBIMM YUPEXAEHUAMN,
Embarcadero:
Cepreit Tepneuknn
TenedoH: +7495708-43-93
E-mail: sergey.terletskiy@embarcadero.com

Ha MOMEeHT HanmcaHus KHWUMW LieHa 00pa3oBaTeNnbHOM NMLIEH3MN COCTaB-
naet 10% OT CTOMMOCTM KOMMEPUEeCKOW. TakKe Ha Kaxkaylo MpruobpeTeHHYto
NLEH3MI0 B paMKax y4ebHOro npoLiecca no COOTBETCTBYOLEMY KypCy obpa-
30BaTeflbHaA OpraHu3aLma nosnyvyaet AononaHuTenbHo 10 nuueH3nin ana obe-
CneyeHus BO3MOXHOCTH YUalMMCS BbINONHATL OMallHee 3afjaHue B y10OHOM
ANA HAX MecTe,

BecnnatHaa NpobHas Bepcus MMeeT cefytolme orpaHnyeHus:

o [lencrByeT orpaHnMYeHHbI Nepros BpeEMeHN
e [1aéT NpaBO NNWb Ha O3HaKOMMIEHME C BO3MOXKHOCTAMM MPOAYKTA

TunuyHoM ownbKowm, KoTopaa NpeacTaBiseT cobor NpsamMoe HapylleHue
NNUEH3VMOHHOTO CornalleHns, ABNAETCA MCNONb30BaHMe HecnnaTtHom NpobHoOw
nuueH3ven B obpasoBaTenbHbIX Lenax. KoHeUYHo, MOXHO 3arpy3uTb trial-sep-
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cuio Delphi n nonpoboBatb cBon cunbl B paspaboTke npunoxeHuit. OgHako
cMcTeEMaTUYECKOoe MCMOoSb30BaHWe B yUebHbIX Lienax, HanpumMep, Ans BbiNOIHe-
HMA NPOEKTOB, OMMCAHHbBIX B AJAHHOW KHUre, TpebyeT Hanuuma obpa3oBaTenb-
HOWM NNLIEH3UN.

BnonHe gonyctnmbiM ABNAeTCA NpruobpeTeHne 1 UCNoNb3oBaHNe 0bpaszo-
BaTeNIbHOW IMUEH3UK ANA 00yUYeHNsA LWKOMbHMKOB UMW CTYAEHTOB pa3paboTke
MOOUNBbHBIX MPUIOXEHWIA. [penoaaBaTenv Takxke MOryT NOSb30BaTbCA AaHHbIM
TUMNOM NMLeH3uK. Ho ecnn 06pa3oBaTenbHbI NPOEKT nepepacTaeT B Cepbes-
HOe NPUNOXKeHWe, KOTOPOe HauMHaeT MCMOMb30BaTbCA, HAaNpPUMep, B KauecTse
obyvatoler cpefibl A8 APYrX NpeaMeToB, NpeaoCTaBAAeTCA ApYrM yuebHbIM
OpraHmM3aLuam 1AM PacnpoCTpaHAeTCA Yepe3 «MarasuiHbl NPUAOKEHWN», TO
3Aech TpebyeTca KoMMepUecKas NuLeH3ns. Ecnv y Bac eCTb COMHeHNA, nydlle
NPOKOHCYNBTMPOBATLCA C NpeAcTaBuTenem Embarcadero.

CkavaTb M YCTaHOBWUTb HecnnaTHylo MPOOHYI NULEH3MI0 MOXKHO C CailTa
Embarcadero, ccbinika Ha KOTOPbIN yKa3aHa Bbilwe. [J1A cKkauymBaHWA U yCTaHOB-
Kn BaM NPUAETCA CO3MaTh YUETHYIO 3annch (Tak HasbiBaeMbl EDN-account), uto
He 3aMMET MHOro BpemeHu. [pn co3maHnm yYETHOM 3anucu cneayeT yKasaTb
KOPPEKTHbIN afipec 31eKTPOHHOM NoYTbl, T.K. UMEHHO OH OyAeT MCMob30BaH
ANA NOCLINKN cepuimnHoro Homepa. CepuiHbii Homep noTpebyeTca Npu ycTa-
HOBKM MPOAYKTa. He cnefyet BBOAMUTb BbIMbILLNEHHOE MMA, T.K. YY4ETHAA 3anmcb
OyaeT OAHO3HAYHO WAEHTUPMUMPOBATb BaC Kak MOMb30oBaTeNd MPOAYKTOB
Embarcadero. lNpn BO3HNMKHOBEHMI BONPOCOB 06 aBTOPCTBE CO3[aHHOMO Bamu
NPOrpaMmMHOro NPOoAyKTa U NOATBEPXKAEHMA NMPABUIBHOCTH NCMOSb30BAHMA
BbIOpaHHOW NuLEeH3MK ByAeT MCNOMb30BaTLCA TO MMA, KOTOPOE Bbl BBEAETE.

BecnnatHas NpobHadA BepCcuaA 3arpyaeTca aBTOMaTUUeCKM Npu nepexoae
MO COOTBETCTBYIOLIEN CChINKE Ha CalTe. 3arpy3ka TpebyeT NoAKMOUYEHUA K UH-
TepHeT. [ToKa CKaumBaeTca AUCTPUOYTUB, Bbl MpoBepAeTe SNEKTPOHHYIO MOYTy
COIMacHO afpecy, BBEAEHHOrO BaMi MpKn CO34aHUM YUYETHOW 3anncn. Ha faH-
HbI afipec AOMKHO NPUATK INEKTPOHHOe NUCbMO OT Embarcadero, coaepxa-
ee CepUnHLI HoOMep 4714 akTVBaUMM NpodyKTa. JaHHoe MMCbMO CO34aéTcA
aBTOMATMUECKM, MOSTOMY B CJTyyae ero OTCYTCTBMA HYXKHO NPOBEPUTb AWK /1A
CNam-coobLLeHNI. YCTaHOBKa MNPOOHOM BepCcum 0ObIYHO He Bbi3biBaeT Npobnem,
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[OCTAaTOYHO CBOEBPEMEHHO HaxkMMaTb KHOMKKU «Next» (fanee). KoHeuHo, ana
SKOHOMUM NCKOBOrO MPOCTPAHCTBA MOXHO OrPaHUuMTb BO3MOXHOCTW yCTa-
HaBNMBaEeMOW NPOOHOM BEPCUM, HO AN1A STOFO HEOOXOAMMO 3HaHME KOMMOHEH-
TOB MPOAyKTa. ECv Bbl He yBepeHbl, C KaKMMI BO3MOKHOCTAMM MPOBHON Bep-
CUW Bbl XOTUTE O3HAKOMUTHCA, BLIMOHANTE YCTAHOBKY MO-MaKCUMYyMY.

1.6. VcTaHoBKa npo6HoU Bepcuu no waram

B npeablayllem pasfene mbl B 0OLMX YepTax pacCMOTpenu npoueaypy
yCTaHOBKM NpobHol Bepcun Delphi. [1na nonb3osatenei, 3Hakombix ¢ Delphi/
C++Builder/RAD Studio aToro 6yaeT AOCTaTOYHO. [Ina Apyro Kateropum Ymnta-
TEeNen onuwemM NPOLEecC YCTaHOBKM MO LWaram:

ar N2 1. 3anyctvm Opay3ep ¥ BBeAeM B aApecHyl CTPOKY: WWW.
embarcadero.com/ru/products/rad-studio, 3aTem KNMKHEM Ha KHOMKY «[1pob-
HaA Bepcuax» (puc. 1.5).
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LLlar N2 2. Mocne HaxkaTuna Ha KHoMKy «[1pobHas Bepcus» Ha nNpeabiaylem
Wware MOABUTCA OKHO C MpPedsiOXeHeM BBECTM MapameTpbl YYETHOW 3anmcu.
Ecnn bl yxxe nmeeTe yuéTHylo 3anmnch B Embarcadero Developer Network (edn.
embarcadero.com), To BBeanTe €€ napameTpsbl (puc. 1.6, nesad 4acTb) U HaYHW-
Te 3arpy3Ky. EC/in y BaC Takom yUYETHOM 3aMnCK HET, TO KIIMKHWTE CChinky Register
B MPaBOM BEPXHEM YTy MOABMBLLIETOCA OKHA, 1 OHO YBEIMUMUT CBOW pasmep.
Tenepb MOXKHO BBeCTW CBOW AaHHble 1 HaxkaTb DOWNLOAD TRIAL. Y4étHaa 3a-
nucb Embarcadero Developer Network co3gactca aBTomatnyecku. [1otom yxe
He3aBMCMMO OT MpoLecca YCTaHOBKM MOXHO MO agpecy Bbilwe 1 cchinke LOG
ON B NpaBOM BEPXHEM Yrony B CBOM «IMUYHbIN KabUHET». TaM COAEePKUTCA MHO-
ro nonesHown ana paspaboTunka nHdopmaummn. C NOMOLLbIO CBOEN YUETHON 3a-
NUCK BNOCNEACTBUM MOXKHO MONYYUTb AOCTYN K PA3IMYHbIM PECYPCaM Ha CalTe
Embarcadero.

Mocne Haxxatna DOWNLOAD TRIAL HauHETCA 3arpy3Kka yCTaHOBLMKa Noce
TOrO, Kak paspelunte bpaysepy 370 caenatb (puc. 1.7). MOXHO HaxaTb KHOMKY
«BbINOAHNTLY, TOrAa Cpasy NoChe CKauMBaHMA YCTaHOBLMKA OyAeT BbINOAHEH
€ro 3anyck. YCTaHOBLMK CKaYaeT Ha Ball KOMMbIOTEP UMHCTANALUMOHHbBIN NaKkeT
NpoayKTa.
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Lar N2 3. llocne ckaumBaHMA yCTaHOBLLMKA aBTOMATUYECKN HAUHETCA MNH-
CTannAUMA NPOAYKTa, MOC/e NPUHATUA YCIIOBUIM NNLEH3VOHHOMO COrMalleHums.
Ha sKkpaHe byayT noABNATLCA NOCNeA0BaTENbHO OKHA, MOKa3aHHble Ha puc. 1.9
1 1.10. KpaCcHbIMK NMPAMOYTOfIbHMKaMK OTMEUYEHO MECTO BBOLA CEPUNHOTO HO-
Mepa. CEpUMNHbLIA HOMEP LO/MKEH NPUATY MO SNEKTPOHHOW NouTe B COOTBET-
CTBMWE C BBEAEHHbIM aJDECOM B OKHE, MOKa3aHHOM Ha puC. 1.6. Takke KpaCHbIM
MPAMOYTONTIbHYKOM NMOMEYEHO OKHO, IAe BbIMOHAETCA YCTAHOBKA «MakeTa pas-
paboTtymka nog Android» (Android SDK).

[Mpy HEOOXOOMMOCTN MOXHO 3afepKaTbCA Ha KakAOM M3 OKOH MacTepa
YCTaHOBKM ANA O3HAaKOM/IeHNA C 0TOBParKaeMbIM TEKCTOM. BONbLIMHCTBO ONLMI
BbIOPAHO MO YMOMY@HMIO, YTO BNOSIHE MOAXOANT AN1A HAUMHAIOLMX MPOrPaMMU-
CTOB. Kpome TOro, Cpok AencTBUiA MPOOHOW BEepCUM OrpaHuyeH no BpeMeHM!,
MO NCTEUEHMIO KOTOPOTO MPOAYKT HYXXHO OEMHCTaIMPOBaTh. B AanbHenwem,
03HaKOMMBLIMCb C OCHOBHbIMI BO3MOXHOCTAMM MPOAYKTa MpW MOMOLLM NPO6-
HOW BEPCUMU, Bbl YXKE CMOXETe CKOHOUIYypUpPOBaTb aHaNOMMUHbIM MacTepOM
YCTaHOBKM MPOAYKT B TOYHOM COOTBETCTBUM C BalLVMM TpeboBaHUAMM 1 Npea-
MNOYTEHNAMM.
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Puc. 1.10. [Ipoyecc ycmaHo8Ku, Yacme 2

Mocne OKOHYaHMA YCTAHOBKM NPOAYKT OyAeT MOHOCTBIO rOTOB K paboTe.
MpobHble Bepcum Delphi/C++Builder/RAD Studio ycTtaHaBnvBaloTCA B CamMoi
MoLLHOM pepakumn Architect. MoHATWe «pefakuma» npoayKTa byaeT paccmo-
TpeHo B CefylolleM pasgaene.

1.7. Pepakuuu npoavkTa Delphi/C++Builder/RAD Studio

Cpenctea pa3pabotku Delphi/C++Builder/RAD Studio Bbinyckatotca B He-
CKOMbKIMX pefakunax. He cnepyet nyTaTth «BepCuio» 1 «pefakumioy. Bepcna tec-
HO CBA3aHa C AATOW BbINyCKa NPOAYKTa: Yem CTapLLe BEPCKA, TEM HOBEE MPOLYKT.
Ha MoMeHT HanucaHua KHurv nocnegHen sepcurein boina XE8. OT Bepcum K Bep-
1K NoABRAETCA BCe OOMbLLE HOBBIX BOSMOKHOCTEW, U YCTPAHAKTCA NPobnembl,
HanaeHHble B Nepunon sKCryataumm npeaslaywmx. ECnm bl ucnonbsyete oaHy
13 NpeablayLWnx BepCuii, TO eCTb CMbIC/T O3HAKOMUTBLCA C ODULIMANBHOWM [OKY-
MEeHTaLMeEN, ONMUCHIBAIOLLIEN HOBbIE BO3IMOXHOCTUY, MOABMBLLMECHA B MOCEeAHEN

3HAKOMCTBO C DELPHI 1 NEPBBLIVI NPOEKT [ 33 ]
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Bepcun:  http://www.embarcadero.com/ru/products/rad-studio/upgrade-
from-rad-xe2. Ho He Tonbko Bepcus onpeaenseT Habop BO3IMOXKHOCTEN NMPo-
AYKTa, HO 1 pefaKkuma.

B pamkax oflHOM BepCUM NMPOAYKTA CYLLECTBYET HECKONBbKO pefakumnin. Mol
yxe paccmoTpeny, uto Delphi/C++Builder/RAD Studio npeactasnawT cobom
CNIOXHble MPOAYKTbl, coaepalime Habop pas3nnuHbix bubnmotek. OfHa 1 Ta e
BepcKA NpoayKTa, Hanpumep XE8, MOXeT cogepaTb PasnnyHbIN KOMMNeKT bu-
6nnotek. lna npocToThl NpeacTaBnmM cebe, UuTo peub MAET O buneTte Ha nacca-
XUPCKMIM noe3a. Kako Obl Bbl OMAET He Kynuan — 3KOHOM Kfacca, CTaHAaPTHbIN
WM NOBbIWEHHOM KOMMOPTHOCTK, NOEe3[ OTMPABUTCA B OJHO U TO Xe BPeMs.
Ho BO3MOXHOCTM naccaxumpa OyayT pasHble. B 3aBMCMMOCTM OT 3afay npo-
rpaMMmnCTa eMy MOXKeT OblTb JOCTAaTOYHO 1 Camol NpocTor pefdakummn Delphi/
C++Builder/RAD Studio, Toraa kak HekoTopble pa3paboTunkmn NpeanoYmTaoT
He orpaHnuMBaTh cebA B BOIMOKHOCTAX U MCMOMNb30BaTh CaMyto MOLLHY!HO.

C TOYKM 3peHusa U3yveHns NpPorpaMMMPOBaHNIO HeNb3A AaTb OfHO3HaY-
HOro COBETa, KaKyto peaakumio BblbpaTtb. C OJHOWM CTOPOHDI, YUYaLMMCA HYKHO
TBEPO OBNAfETb CamMbiMM 6a30BbIMM HaBblkamu pazpaboTku. C Apyrow, Ha 3Ta-
ne oby4yeHnA BaXXHO OXBATUTb MaKCUMasbHO OOSbLIOE YNCIO TEXHOMOMMIA ANA
PaCLIVPEHNUA FTOPU30HTA MbILLNEHMA yJallerocs B obnactn pa3paboTky npo-
rpammHoro obecneyennto. 3aect Delphi/C++Builder/RAD Studio npepocTas-
NAOT 3HaUMTENbHOE MPENMYLLECTBA, T.K. AaKe OYeHb CIIOKHbIE TEXHOMOMUM,
Hanpumep, CeTeBOro B3aVMOAENCTBUA MPUNOXKEHWUM ¥ NPOrpamMMMpPOBaHMSA
MHOTO3BEHHbIX MPUIOKEHWI, MMEIOT KOMMOHEHTHYIO OCHOBY. TaKmne npunoxe-
HVA TaKKe MOXHO MPOrpaMMMpPOBaTh BU3yaNbHbIMU CPeACTBaMM, T.e. AOCTyN-
HbIMW 151 YYEHWKOB LWKOJI.

[MoNHyto JOKYMEHTaUWIO MO pedakumaAM TeKyLlen BepCcun NpoayKTa Bceraia
MOXHO Y3HaTb Ha CalTe komnaHuK Embarcadero, BbIOpaB B rMaBHOM MEHIO CO-
OTBETCTBYIOLIMI NPOAYKT U CKayaB AOKYMEHT «Tabnnua BO3MOXHOCTEM» (pUC.
1.11). B 3TOM poKymeHTe mnokasaHbl pa3nuumna Mexay pefdakuuamu. Cospe-
MeHHble cpefbl paspaboTkm Delphi/C++Builder/RAD Studio obnagatoT oueHb
OONbLLINM KONMYECTBOM BO3MOXHOCTEN, Pa30bpaThCsA B KOTOPbIX HAUMHAIOLLMM
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pa3paboTyvkam OyaeT CIoXHO. B Takom Cllydae MOXKHO 00paTUTbCs K KPaTKOW
Tabnuue no ccoinke: http://www.embarcadero.com/ru/products/rad-studio/
product-editions, rae Takxe NpeAcTaBAeHbl KpaTKMe TEKCTOBbIE OMMCAHMA BO3-
MOXHOCTEN KaXK[IoM 13 pefakLni.

MOHO BOCMNO/Mb30BaTbCA KPATKUM MHEMOHUYECKUM MPABMIOM: YeM BbllLe
peaakumsa, Tem 6onblie BO3MOKHOCTel. Peaakumsa Professional no3sonsaeT cos-
[aBaTb MOOWUNbHbIE MPUIOKEHWSA, BKOYAA MCNONb30BaHMe 6a3 AaHHbIX Ha
CMapTGOHax v NnaHLLeTax, TOrAa Kak B peanbHOM XM3HM TpebyeTca nonHomac-
WTabHanA peannsaumsa KNMEeHT-CepPBEPHbIX MOAKMOUYEHUA 1 ANA 3TOro Cinydas
MCnonb3yloT pefakuuio Enterprise — Bce Bo3MoKHOCTU Professional, a Takxe
KOMMOHEHTbI U TEXHOMOMI PaboTbl C KOPMOPATUBHbLIMM 6a3amMi AaHHbIX 1 CO3-
JlaHWA MHOTO3BEHHbIX MPUIOXKeHN. Architect — Bce BO3MOXXHOCTU Enterprise,
a Takxe CpeacTBa MoAenupoBaHua 6a3 AaHHbIX.
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Puc. 1.11. Ccolika Ha 00KymeHm «mabauya 803MoXHoOcmeUu»
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Mocne yctaHoBkKM Delphi/C++Builder/RAD Studio monHOCTbio roTOBbI
K pa3paboTke npunoxeHni nog Microsoft Windows. Ecnum mbl padoTaem Ha MK
noA ynpaeneHvem onepaunoHHor cnctemsl Microsoft Windows 8, To Haxoamm
v 3anyckaem Delphi XE8 (puc. 1.12).

[lonnoxeHus

‘ T
‘ e
o
& oo
o
o -
o =
. ;
B v

Puc. 1.12. 3anyck Delphi 8 noo Windows 8

[Mpy NepBOM 3anycke MOABUTCA OKHO ANA perncrpaumn npoaykta (puc.
1.13), roe Hy»KHO HaxkaTb KHoMKy «Register». Ecnn ncnonb3yetca yxe He npob-
Hasa OecnnaTHadA, a NpuobpeTéHHaa nuueH3ua (obpa3oBaTeflbHas WM KOM-
MepuecKas), TO Hy>KHO npeaBaputenbHo BeecTn «EDN Login Name or Email»
(yuéTHaAa 3anucb ceTn pa3paboTtumkoB Embarcadero nnu agpec sneKTpoHHOM
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noytbl) U «<EDN Password» (maponb OT YYETHOWN 3anmncu cet paspaboTymKos
Embarcadero), kotopble Obin BBeAEHbI NpK €€ cozaaHum (puc. 1.6).

Embascadero Product Registration “

RAD Studio XES8 Q\

Seeriaa | Fapmibiee e
HEFD-ENC D -ER 0 S icdvanced = >

Registratn Dol
AT

Progrew:
Puc. 1.13. Pecucmpauyusa npodykma
Mpu 3anycke MOXeT MOSBMTbCA OKHO C nmpeaynpexaeHvem bpaHamaypa

Windows (puc. 14), rae Ham cneflyeT pa3pelnTb CeTeBYO aKTUBHOCTb YCTaHOB-
NEHHOTO HamW NPOoAYKTa.

[ 37 ]
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w OnNoBEUEHWE CHCTEMEB BezonacHOCTH Windows E

m Bpanamayap Windows 3abnoxmpoBan HEXOTOpPRE GYHKLIMK 3TOrD

\J' MPANONEHMA

Bpangmaysp Windows safasoponsn nexomopese dyreass Embarcaders FLAD Studia for

Windows B0 poex ol STTEE G CETAN.
Heem; Ersbancadens RAD Shuds for Windows
HanaTens: Embarcadeny Technobagees, Inc,

My T Crprograen flles (58] \embarcaderoistudo | 15.0bn
(B

Paspeusts Embarcaders FAD Studo for Windows cBaAss 8 STex CATRIG

[] DfuecTDERE CETH, KINDISED B BIDONCOTAX H KBS [HE DD YETOA,
T e TR CETH MEHACTYI0 RSl R OCTAT R NS B8 LAl e Bomoe)

B Panpeizsms 8ocTyn OTHea

Puc. 1.4. [pedynpexoeHue bpaHomayspa Windows

Mocne ycnewHoro 3anycka Ha KpaHe NoABUTCA OKHO Cpefbl pa3paboTku
Delphi XE8 (pwuc. 1.5). LleHTpanbHoe mecTo 3aHnMaeT Welcome Page (CTpaHu-
La NpUBETCTBMA), C/IeBa PACMONOXKeHbl ABE BepTMKabHble NaHenu Structure
(cTpykTypa) 1 Object Inspector. B neBoi CTOpOHe BEPTUKANbHO HaxoAATCA TakK-
e aBe naHenu Project Manager (MeHexep npoekTtos) 1 Tool Palette (nanntpa
KOMMOHEHTOB).
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(] RAD Studio XE8 - OB
Ele Edit Search View Refactor Project RBun Component Tools Castalia Window Help ~ ETTETIIENN | mHO
D8 Or-8BE s -G RGEG: * @

(e SR [T v % e Manager

B -&|& @ -

SEE|=-B| @8-
File

Start Here Tutorials Code Samples

SEE WHAT’S COMING IN DELPHI,

RAD STUDIO AND C++BUILDER Project ... | Model .. | Data Ex...| Muli-D..

RAD STUDID™ FIRST LOOK WEBINAR | SEFT.2, 2015 Tool Palette ' %

gl ~ | O | P search

Pojects sl lurne .
' Delphi Projects | Delphi Files

(@ Create a new Multi-Device Application (Delphi) & Unit Test

E‘j Create a new project... '+ Delphi Projects

Object Ins... * X

'+ Delphi Projects | Multi-Device Proje...

€ Open an esisting project... mw.: Doclmmtil :

2 Open a sample project...  Otther Files

: '+ Delphi Projects | EMS
 Detphi Projects | InraWeb

0 Getting Started with RAD Studio bl et 2

't Delphi Projects | DataSnap Server
|Browser| i Delohi Projects | WebServices bl

Puc. 1.15. Buo cpedsl pazpabomku nocsie nepgso2o 3anycka

Ha cTaHvue npuBeTCTBMA B pasfene Projects MOXHO yBMAETb CCbinky Create
a new Multi-Device Application (co3aaTb HOBOE NpPUIOKeHMe ANA Pa3INYHbIX
YCTPOWMCTB), HO Mbl MOKa He Byaem Toponntbca ¢ 3TM. CHavana noaroToB1M
cpeay Ana MobunbHOM pa3paboTku. [1nd HauMHatoWwwmx nyylle BCero noaonayT
NPOCTbIe 1 MOHATHLIE MHCTPYKLUMYM Ha PYCCKOM A3blKe MO CChINIKaM:

« http://habrahabr.ru/company/delphi/blog/255721/ —HacTporika nog
iOS.

e http://habrahabr.ru/company/delphi/blog/253929/ —HacTpoiika noa
Android.
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Jlyuyle BCEro BOCMOMb30BaTbCA OGULIMANBHOM WCTOUYHUKOM WHGOpMa-
UMW — OHNaMH-CAPaBKOM OT KoMnaHun Embarcadero. HanomHum, yto Delphi/
C++Builder/RAD Studio no3sonatoT pa3pabatbiBaTb NOA MOOUAbHbIE MAATHOP-
mbl Android v iOS. [lanee mbl byaem paccmatpmBaTb pa3paboTky nog Mobub-
HbI YCTpoMCTBa Ha Android, xOTA 33 UCKMYEHEM NEePBUYHOW HACTPOWMKM
cpefbl BCE OCTanbHOe TakXe NoaxoauT 1 anda paspaboTkm nog ioS.

OduumanbHas JOKYMEHTaLMA MO HACTPOWKe U Hauany pas3paboTke OT KOM-
naHuu Embarcadero: http://docwiki.embarcadero.com/RADStudio/XE8/en/
Android_Mobile_Application_Development — pa3paboTka nog Android.

« http://docwiki.embarcadero.com/RADStudio/XE8/en/I0S_Mobile_
Application_Development — pa3paboTka nog iOS.

B cBA3M C Tem, YTO CyulecTByeT o4yeHb O0MblIoe KOMMYeCcTBO CMapTPOHOB
Y NNaHWeToB Noj ynpasneHnem Android, To He Bcerga MOXKHO ObICTPO HaCTPO-
UTb YCTPOWCTBO Ha pa3paboTKy. HacTb CIIOKHO HalTV ApaiiBepa Ha NOAKIYa-
emMoe yCTPONCTBO. Huxe npurBeaeHa none3Han CCbifika Ha Noab0pKYy MUHU-CTa-
TeW NPO TO, Kak MOAKIOYAIOTCA Pas3finyHble YCTPOMCTBA:

« http://blogs.embarcadero.com/vsevolodleonov/category/android-
devices/.
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1.9. NepBbll NpoEKT - TaliMep

B naHHOM pa3gene ond HacC rMaBHOE — Ha4aTb U 6bICTpO NoNy4nTb pe3yiib-
TaT. |—|O3TOMy 6y,£|,el\/l BbINOJIHATb NOCNe0BaTENbHOCTb AENCTBUI CTpPOro no wa-
ram:

1. B npoBogHuke co3gagmm nanky 1 Hazosém eé ProjectO.

2. B 3anyuweHHow cpefe pa3paboTke Delphi Bbibepem B rnasHom meHio File-
>New->Multi-Device Application — Delphi.

3. B nossuBwemca okHe knnkHem Ha Blank Application.

4. Tlepen HaMK NOABUTCA MakeT okHa (puc. 1.16). CoxpaHum NPoeKT, Bbibpas
File->Save All B cozaaHHyto nanky ProjectO.

SErudiune * % @ welcome Page [ Unitl
W | 5 % A
F -
:l P Sevke: T wndoms w
Obpect Wipechor LI ]
Fafml I -

| Properties | Events
A ctazen -
Actaspl onlrg
EDiAods  |DolefToRaghe

= Forder (TEgrrmbicrder)

& Bordenoons |[biSitembdemnm b
Borderiage | Smpeable

W Captaa Farm1
ClhentHeight il
Clientidth | 243

Puc. 1.16. Makem okHa (popmeoi)

5. Tepengém Ha nanutpy komnoHeHToB (Tool Palette), packpoem y3en
Standard v aBaxabl WENKHeM Ha TLabel. Ha makeTe Gpopmbl NOABUTCA Haf-
nuce Labell (puc. 1.17).
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Struchare * % @ welcome Page 3 Unitn
) Ko | o B T L
—] Form1 [ .
Eldblk Shier LT windows w
-3 -]
- Inspe %aheh,} -
Lakbedl -
Fropertses | Events
3 [Tt o -
Testhtngd (TTextSettings)
Font (TFamt)
F ety Dl ault)
Sikw 0
1 Syl ]
Fentnlor .| ack

Hortahgn  Leading

Tromimessg  CHOrB e

Puc. 1.17. Makem ¢opmbi C HAONUCbHIO

6. Bbibepem Labell Ha dopme mblbio, B Object Inspector Haaém CTpouKy
Text 1 n3MeHnm ero 3HayeHve Ha 0. 3aTem packpoem ysen TextSettings,
3atem y3en Font 1 3agaarm CBOMCTBO Size Kak 20.

7. Tepenaém onaTb Ha NannTpy KoMnoHeHToB (Tool Palette), packpoem y3en
Standard, Bbibepem TButton 1 nepeTawnm Ha dopmy. lNpodenaem eule pas,
yTOObl Ha POPMe NoABMNACL BTOPaA KHoMKa (puc. 1.18).

Bauttond Buttond

Puc. 1.18. Dopma c HAONUCbIO U KHONKAMU
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8. llooyepénHo Bbibepem Kaxayw w3 fobaBneHHbiX KHomok 1 B Object
Inspector ycTaHOBKM CBOMCTBO Text B 3HaueHue «Crtapt» 1 «CTon», COOT-
BETCTBEHHO (puc. 1.19).

Crapt Cron

Puc. 1.19. OkoHYamenvHbIl Ou3atiH popmbl

9. B naHenu Project Manager (B mpaBoOM BepXHeM yriy) packpoem ysen Target
Platforms n Bblgenvm cTpouky 32-bit Windows ABOMHbBIM KNVKOM.

10. Bblbepem File->Save All.
11, 3anycTm NpunoXKeHne KHOMKOM C «3e1EHbIM TPeYrofbHUKOMY.

12. MNpunoxeHune 3anycTUTCS, U Mbl YBUAMM €ro oKHoO (puc. 1.20).
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o W f fetlm

Cron

Puc. 1.20. Makem ¢popmel u 3anyujeHHOe NpusIoxeHue

13. 3aKpoeM NpUNoXeHue 1 BEPHEMCA B Cpeay Pa3paboTKu.

14. [o6asnm Ha GopmMy KOMAOHEHT TTimer 13 NanuTpbl KOMAIOHEHTOB Ha GOop-
My.

15. Boigenum ero v B Object Inspector ero ceoncts Enabled ycTaHOBMM 3Haue-
Hue false.

16. B Object Inspector nepeigém Ha 3aknagky Events, Halaém CTPOuKY
OnTimer, WénkHem ABa pasa B NyCTOM Mone pagoM C 3ToW Haanucoto. le-
pe HaMK OTKPOEeTCA peflakTop KOAa.

17. B nycTon cTpouke BBeAEM ceayowmin kog (puc. 1.21):

Labell.Text:= IntToStr(StrTolInt (Labell.Text) + 1);
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lcome Page  [S#Unit]

= - -
procedure TForml.TimerlTimer (Sender: TObhject) :
begin
Labell.Text = IntToStr(S5trTolnt (Labell.Text)
end:

Puc. 1.21. Koo 019 omobpaxkeHuUsa Kosu4yecmaa npolideHHbIX ceKyHO

18. Haxkmém F12, utobbl nepep Hamu onATb NoasKnacb dopma. Boilbepem KHOM-
Ky C Hagnucblo «CtapT», B Object Inspector Ha 3aknagke Events Hagém
Haanucb ¢ OnClick 1 aBaxabl WENKHEM B MyCTOM Nose PAAOM C Hel.

19. B noAaBmBLIEMCA pefaKTOpe KOAa BBeAEM cnepaytoulee (puc. 1.22):

Labell.Text:= ‘0’;
Timerl.Enabled:= true;

&1 Welcome Page # Unit1

& ~ = v TFormi ~ TForm1.ButtoniClick
procedure TForml.ButtonlClick(Sender: TObject):
bhegin

Labell .Text := 'G'd
Timerl.Enabled := true;
end;

Puc. 1.22. Koo 054 3anycka matimepa

20. Haxmém F12, neperaém onAatb B pexum pefakTMpoBaHnsa GOopMbl, Bbibe-
pem KHOMKy ¢ Hagnucoto «Ctony, B Object Inspector Ha 3aknaake Events
Havaém Hagnucb ¢ OnClick n aBakabl WENKHEM B NMyCTOM Moje pAaaom
C Hen.

21. B nosasuBlweMCa pefakTope Koaa BBeéM cneayollee (puc. 1.23):

Timerl.Enabled:= false;
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&1 Welcome Page # Unit1

2 v = ~ TForm]i ~ TForm1.Button2Click
procedure TForml ..ButtonZClick(Sender: TChbject) !
begin

Thmerl.EnablEd i= false;
end;

22.

23.

24.

25.

Puc. 1.23. Koo 0519 ocmaHosku matimepa

CoxpaHuM NpoeKT, BbibpaB B rnaBHOM MeHto File->Save All.

3anycTM NPOEKT Ha UCNONHEeHWe (KHOMKOW C «3e1EHBIM TPEYTONbHUKOMY).
[MpoTecTMpyem NpUNoXKeHne: HaxaTrem Ha KHoMNKy «CTapT» Mbl byaem 3a-
MyCKaTb Talmep, a KHoMKow «CTomn» — OCTaHaBAMBATb ero.

B naHenu Project Manager Bblbepem y3en Target Platforms, packpoem y3en,
COOTBETCTBYIOLWUI MOAKIIOYEHHOMY MOOUIBHOMY YCTPOWCTBY. [Baxmbl
LWENKHEM Ha YCTPOWCTBE (KOTOpOe 0TObparkaeTcA NOC/e KOPPEKTHOM Ha-
CTPOVIKW), BbIAENMB €ro Takim 06pa3om.

3anycTum npunoxexve. CnycTa HEKOTOPOE BPEMA Ha YCTPONCTBE JOMKHO
3anyCTUTLCA yXKe MOOUIbHOE MpuioxeHue. MpoTecTupyiite ero Tak, Kak
Mbl 3TO Aenanu nog Microsoft Windows.

O6paT|/|Te BHVIMaHWe, 41O Bl/I3yaJ'IbeII7I KOMMOHEHT ThMNa «HaanvcCb» 1

«KHOMKa» B Nanutpe komnoHeHToB (Tool Palette) nmeeT Ha3BaHKe, Hanpumep,
TButton, Toraa Kak Ha dopme oHo NpeobpasyeTca B Button1 nnum Button2. Noka

yOOBNETBOPUMCA OOBACHEHMEM, YTO TBUttON — 3TO «TWM» KOMMOHEHTa, TOraa

Kak Button1 wmnn Button2 —>3T0 yXKe Ha3BaHMA yXKe KOHKPETHbIX KHOMOK Ha

dopme. Npeactasum cede, YTo eCTb MOHATUE «KOTEHOK», @ €C/IN Mbl 3aBeEM MNa-

POUKY, TO OHU yKe OyayT MMeTb CBOU YHUKabHbIE UMEHa «MYP3UK» 1 «MyLIOK».
MpnbnnsnTenbHO Takxe «TButton» — 3To NoHATKE, a «Button1» 1 «Button2» —

KOHKpPEeTHble OOBEKTHI. EcTtecTBeHHO, ganblle no Xonay M3NOXeHNA Mbl ﬂepe|7|—

AEM OT TaKMX YNPOLLEHHbIX MeTadop K bonee TOUHOMY 1 NOAPOOHOMY 0ObAC-
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HEeHMIO MPUHLMNOB PaboThl 0OBEKTHO-OPUEHTMPOBAHHON CPeabl Pa3pPaboTKM
C BO3MOXHOCTAMM BM3yalbHOrO MPOTOTUMMPOBAHUS.

CnepyeT 3anOMHUTb, UTO MOKa Mbl 3aHMMAEMCs Pa3paboTKON MpPUIoXKe-
HVS — NOMelLieHneM Ha GOopMy SMEMEHTOB YMpaBleHUa TUMa «KHOMKa» Wu
«HAAMWCb», 3alaHMEM VX CBOWICTB, @ Tak»ke BBOAOM MPOrPaMMHOro Kofa — 3TO
Ha3blBaeTca design-time (Bpema pa3pabdboTky). Kak TONbKO Mbl Hakann KHomM-
Ky C 3eEHbIM TPEYrofIbHUKOM, U MPUIOXKEHWE 3anyCTUN0Ch, TO Mbl MepeLnn
B da3y runtime (Bpema ncnonHeHua). Ytobbl He 3anyTaTbCs, Gopma U MakeT
OKHa B pexume design-time MMeeT xapaKTepHble «ToUeyKm», NpeacTaBnsioLmne
Co00W KOOPAMHATHYIO CETKY.

ToNbKO YTO Mbl CAenany NpoCToe NPUNOKEHME, CNOCOOHOE OTCUMTBIBATDL
CeKyHAbl Ha MObUbHOM yCcTponcTBe. OHO MOXKET MCMOb30BaTLCA 1A U3Me-
peHns:

« BpemeHu npu bere, NNaBaHWM, KaTaHWW Ha KOHbKaXx.
o [leprofa NpOXOXOEHNA XUMNYECKIX PeAKLNN.

e BpemeHu peanmzauymm GrsmMyeckmx NPoLEeCcCos.

e VI3mMepeHue CKopOoCTY YTeHKA.

[MPUNOXEHUE MOXHO YCNOXHWTL, A0OaBMB, HaNpUMep, BBOA AWCTaHLUM
M aBTOMATMYECKOro pacyeTa CpefHen CKOPOCTU ABUXEHWUA CNopTCMeHa. Tak-
e MOXHO [100aBUTb TEKCT, KOTOPbIV OyaeT UMTaTbCA Ha Bpema C MOOUIIbHOro
ycTporcTea. Ana dpunsmyecknx npoLeccos MOKHO A06aBUTb GYHKLMIO 3amOMK-
HaHWUA M3MEePEHN, YTOObI MOTOM BbINOMHATL PACYET CPEeAHEro 3HaYeH s,

[laxke Takoe HecnokHoe NPUNOXEHUEe MOXKeT OblTb 3QHEKTMBHO MCMOMb-
30BaHO B MPOEKTHbIX paboTaX, BKMOYAOLMX UCCNEA0BATENBCKYIO YacTb. [1po-
AOSIKMM 3HAKOMCTBO C TeXHWMKOW co3faHua npunoxeHunin B Delphi/C++Builder/
RAD Studio, Bkntoyaa MobunbHble naathopmbl, B Cneaytowmx rmasax. [lo mepe
pOCTa CNOXKHOCTW BbIMOMHAEMbIX 3adaHWI OyaeT pacTu M Halle MacTepcTBo,
a no 3aBepLIeHWo NpopaboTKM MaTepurana KHUMM Bbl CMOXKeTe CaMOCTOATENbHO
CO3/aBaTb MOOUAbHbIE MPUNOXKEHNA NPOdEeCCUOHANBHOIO YPOBHA.
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OJCHOBHbIE@ KOMNOHEeHTb!
ANA MOOUABHOU
DA3paboTKU

2.1. OcHoBHble Moaenu uHTepdelcoB AN MOOUABHbIX
ycTpoucTB

MobunbHble yCTPONCTBA MOXKHO Pa3buTb Ha Ba OCHOBHbIX Kflacca: CMapT-
GoHbl 1 MnaHweTbl. C TOUKKM 3peHns pa3paboTkmu npunoxerHuit B8 RAD Studio
n Delphi cywectBeHHOro pasnmuma mexay HumMM HeT. OfHaKo 3KpaHbl naaH-
weToB Horblie, YeM CMAaPTOOHOB, @ UX PaspeLleHne yxe COnoCTaBnUMO C Pas-
pelleHneM MOHUTOPOB OObIYHbIX HACTOMBHbIX [1K. To3TOMy MHTepdenchl Nosb-
30BaTenA Ans NNaHWETOB 1 CMAapTGOHOB 3aMeTHO OTMYatoTCA. Mbl ke B 3TON
rnage bynet NpoekTUpoBaTb 0O0OLIEHHbI MHTEPdENC, COOTBETCTBYIOWMI Kak
NNaHWeTY, Tak 1 CMapTOHY.

Ecnu Bbl ABNAETeCb OMbITHBIM MOMb30BaTeNEM MOOWIBbHBIX YCTPOWCTB,
TO NPW CO3AaHUM CODBCTBEHHOTO MOOUABHOIO MPUNOXKEHNA OyaeT NoNe3HbIM
BCMOMHUTD, Kakmne MHTepdench nokasanncb Bam Hambonee yaayHbimu. Bos-
MOXHO, 3TO KaKaa-To obyyatollas nporpamMmmMa Uimnm NpunoxeHne ona npocny-
WWBAHWA ayamo-3anmncen. 3To MoXKeT ObiTb ODUCHOW MPOrpaMmMon Ui faxe
UHTepdencom HacTpoek Ballero cMapTdoHa. Ecim mobunbHble ycTpoicTaa ana
BaC eLLUé He CTav NPUBbIYHBIM, TO Lie1eCo0bpa3HO HECKOMbKO abCTparmpoBaThb-
CA OT AM3aiHa NPUNOXEHU Ana HacTonbHbIX K nog ynpasneHvem Microsoft
Windows 1 06patntb BHMMaHKe Ha rotoBble wabnoxsl B RAD Studio n Delphi.
Co3aaTb NpunoxKeHne no WabnoHy MOXHO, BbiNnonHMB B IDE cneayowme aei-
ctus: File->New->Multi-Device Application — Delphi. B pe3ynbtate noasutca
cnepytoLiee OKHO:
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Q Multi-Device Application

Multi-Device Application
Select 3 Multi-Device Application type.

I,

Blank Application 3D Application

e,

Header Footer Header jFooter with
Navigation

v

The Header Footer Template consists of 3 Header,Toolbar and a Footer/Toalbar.
This Template serves as a good starting point for your Multi-Device Application,

QK Cancel Help

Puc. 2.1. Juanoe 8eibopa wabnoHa npoekma

Mponsseaém BbIOOP OAHOrO K3 WabnoHos. epBbiM sABnAeTca «Blank
Application», uTo 03HaYaeT «MycToe NPUNOXKeHe», CnefoBaTeNbHO, MHTepdeNc
NPUAETCA CO3AaBaTb «C YMCTOro NucTa». OcTanbHble WabnoHbl (CMbICT KOTOPbIX
NEerko MOHATb 13 MX HA3BaHWIM) O3HAYAOT MPUNOXEHUA, K FMaBHOW Gpopme Ko-
TOPbIX 4OOABNAEHbI YKe HEKOTOPbIE BM3YyaibHble KOMMOHEHTbI. KenTaenbHO 13-
YUnMTb 3TW WabNOHbI, BbIOPAB MX, HaxkaB KHOMKY «Ok» (CO3AaB Tem CambiM MpPo-
eKT NPUNOXKEHNA), CKOMMUAMPOBAB W 3anyCcTUB Ha MOOWIBHOM YCTPOWCTBE.
[MoCcMOTpUTE, U3 KaKNMX KOMAIOHEHTOB COCTOUT MHTEPdENC, Kak OH BbIMAANT Ha
LieneBoM nnaHLleTe UM CMapTPOHE, a Takke Kakow YPOBEHb B3aUMOAENCTBUA
C Nonb3oBaTesiem oH obecrneynBaeT.

B 6onblUMHCTBE Cyyaes, eCiv Mbl FOBOPUM He 00 UrPOBBIX MPUIOKEHNUAX
C YHUKaNbHbIM AN3aHOM, MOOWIIbHbBIE MPUNOXKEHNA CTPOATCA B COOTBETCTBUM
C NPUHLMNOM MHOFOCTPAHMYHOCTU. Mbl BCE MPUBLIKAM K MeTadope uHTep-
denca npunoxeHnin OC Microsoft Windows (ao Bepcum 8). Tam BeCb UHTEP-
denc CTpounca Ha raBHOM 3nemeHTe — OKHe. CXoXKuii noaxod Habnogaetca
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M B OMepauMoHHbIX cucTemax cemenctea Mac OS. [1na MobunbHbIX ke npu-
noxerurt 8 RAD Studio 1 Delphi ocHoow asnaetca komnoHeHT TTabControl
(Common Controls). He meHee BaXHbIM Takxe CUMTaeTcA KOMMNOHeHT TToolBar
(Standard). [In3aiH nHTepdencor MOOUAbHBIX MPUNOKEHNA Mbl Byaem CTPOUTD,
KOMOVHMPYA 1 UCMOMb3YA 3TV KOMMOHEHTDI.

2.2. KomnoHeHT TTabControl

M3yurm JaHHbI KOMMOHEHT HENMOCPeACTBEHHO B NpoeKTe. [11A 3TOro Bbl-
NONHUM pAL AENCTBUI:

o (Co3maanm Nanky € Ha3BaHmem «Project 2.1» B MPOW3BONIbHOM MecTe (Ha-
npvmep, B nanke «[JokymeHTbl->Embarcaadero->Studio->Projectsy).

e 3anyctum RAD Studio nnu Delphi.

o (Co3gaanm HOBOE Mpunoxerue, BoinonHme B IDE gencteua File->New-
>Multi-Device Application — Delphi.

« Bbibepem wabnoH «Blank Application».

o CoxpaHuM NPOEKT B CO3faHHyt0 Nanky, Bblbpas File->Save All.

Q Save Project1 As
T .« Studio » Projects » Project2.] v G Mownck: Project 2.1 »p
¥nopagounte ¥ Cospate nanky S 4 ﬂ
2 Aras : Nata usmeHeHna Tun

*d Jowawnan rpynne
Her FNEMEHTOB, YA0BNETEO DALMY YCNOBUAM NONCKE.

1M 3707 KoMNBOTER

&l Bugeo

2| JowkymenTtel

JL 3arpysku

=| MzoBpaxenua v < >
Vua paitna: | v
Tun daiina: | Delphi projects (*.dproj) W

“  CKpeITE Nankm Coxpannte Otmena

Puc. 2.2. [Juanoz 8b160pa nanku 0718 COXpaHeHUs npoekma
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Tenepb Mbl BUAMM MAaBHOE OKHO MOOWIBHOrO MPUIOXKEHMA, Ha KOTO-
POM KOMMOHEHTOB MOKa elle HeT. B nanuTpe KOMMOHEHTOB Bbibepem pa3aen
Common Controls 1 pa3mectnm Ha popme kKomnoHeHT TTabControl. JaHHbI
KOMMOHEHT NpeAcTaBaseT cobon Habop «CTPaHMUEK» 1 «APbIUKOBY» K KarKAow
CTpaHunuke. Monb3oBaTtenb yxe CO3[aHHOrO MPUNOXKEHUA MOXeT BblOMpaTh
Pa3INUHbIE «APMBIYKM» UK «3akNaakm» (Tabs), Tem cambiM nepexofsa Ha HyX-
Hyt0 CTpaHuuky (Puc. 2.3).

Tabltem1 I Tabltem2| Tabltem3|

I Tabltem3 I

|' Tabltem2 l

Tablteml I |

Puc. 2.3. KomnoHeHm TTabControl

Ha kaxkgown «cTpaHuuke» komnoHeHTa TTabControl MOXKHO pa3mecTTb fto-
bble anemeHTbl ynpasneHua. MobunbHble NPUIOKEHNA C XOPOLWO NPOoayMaH-
HbIM MHTEPPENCOM peaKko TPebylT «MPOMOTKM» COAEPXMMOro 3KpaHa, ecin
ero cogepxmmoe npeacTasiseT cobon HeboNblWoN obbem TekCTa, HOBOCTHaA
neHTy 1 T.4. lopa3ao addeKTnBHeN pazbuTb MHTEPPENC Ha HECKONBKO «CTPaHW-
UeK» 1 Pa3MEeCTUTb TOTMYECKM CBA3AHHbIE BU3YallbHble KOMMOHEHTbI Ha OTAESb-
HbIX «CTPAHNYKax».

KOMMOHEHT AN1A «CTPaHNYHOW» OpraHu3aummn nHTepdelica nonb3oBaTtend
MoABMNCA ellé BO BPEMEHa, Korga MobuibHble Tene@oHbl He Oblnn cMapTho-
HaMW, VX SKPaHbl He MO3BOMANM MCNONb30BaThb Pa3BUTbIE MHTEPdENCHI NONb30-
BaTend. B onepaunoHHor cucteme Microsoft Windows goctaToyHo opraHnmyHo
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CMOTPATCA MHTEPdENChl, 0POPMAEHHbIE AaHHbIM 0O6Pa3oM. ECI Bbl UMEET onbIT
ncnonb3oaHma RAD Studio nnu Delphi gna cozganmna Windows-npunoxeHu,
TO MOXeTe BCMOMHUTb KoMNoHeHT TPageControl n3 ubnnotekn VCL, KoTopbil
no OYHKUMAM CXOfEH paccMaTprBaemoMy KomnoHeHTy TTabControl ana mo-
ObunbHOM pa3paboTkn. He cnefyeT ero nyTatb C oagHOMMeHHbIM T TabControl n3
VCL. OnbIT ncnonb3osaHma kKomnoHeHTa TPageControl MoxeT Bam NpUroamTcA.
ObpaTuTe BHMMaHWe, YTo CTUMb «3aKNafoK» 1K tab-oB M3MeHAeTCA aBTOMaTU-
yeckmn nNpw cOOpKe NPoeKTa MOA KOHKPETHYIO onepaunoHHyto cuctemy. MNepe-
Kntounte B An3aHepe IDE nnatdopmy cOOpKM 1 Bbl YBUANTE, Kak U3MEHAETCA
BHELWHN BLL KOMMOHEHTa (puc. 2.4).

Tabltem1 | TabltemZ | Tabltem3
TABITEMI1 TABITEM2 TABITEM3

Puc. 2.4. Buo komnoHeHma TTabControl 0na pasnudHeix OC: Windows
u Android

BepHémca K Halemy npoekTy. Ha rnasHom Gopme Mbl TOIbKO YTO pasme-
cTunn kKomnoHeHT TTabControl, HO MoOKa OH He MMEET HUKAKUX «3aKNagoK»
M COOTBETCTBYIOLIMX UM «CTpaHuueK». YTobbl 0OaBUTb «CTPaHMUYKY» C «3a-
KNafgKow», HaBeauTe Kypcop Ha A00aBAEHHbI KOMMOHEHT, HaKMUTe MpaByto
KHOMKY «MblLLUM» 11 B MOABUBLIEMCA BCMbIBAOWEM MeHI0 BblbepuTe NyHKT «Add
TTabltem» («106aBUTb NeMEHT C 3aK/aKOM»), Kak MoKa3aHo Ha puc. 2.5. Ecnn
ouepenHada 3aknagka He NoABIAeTCA, PaClMpPbTe KOMMOHEHT.
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ﬁ Welcome Page |_—'}j

style: | £ Windows W

]
Tabltem1

[terns Editor...
Add TTabltemn
Mext Tab
Previous Tab
Delete 'Tabltem'

Edit »
Control r
Bind Visually...

Position k

Puc. 2.5. [JobasneHue snemeHdmos K TTabControl

[MpOOOIXKUM MOCNenoBaTeNbHOCTb AEUCTBUM BbILE, 3aKOHUYMBLLIYIOCA Ha
nyHKTE 5.

e JlobaBuM 5 3nemeHTOB K KoMnoHeHTy TTabControl

e Pa3mectum Ha dopme komnoHeHT TToolBar (oH aBTOMaTMyeCcKn 3ammeT
BEPXHIOI0 YaCTb GOPMbI)

e Boigenum komnoHeHT TTabControl (nyywe Bcero B «aepeBe» Ha NaHenu
Structure) 1 yctaHoBUTe ero cBoncTeo Align B 3HaueHne alClient.

Ha dopme Bbl 4OMXKHBI MONYYNTL AM3ANH UHTepdenca, Kak MoKa3aHo Ha
puc. 2.6 (cnesa). Ecniv nepeknounTb cTUnb Ha Android, To an3anH byget coot-
BETCTBOBATb TOMY, YTO Mbl MOYYMM Ha MOOUIIBHOM YCTPOWMCTBE.
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| o o) r o)
> o]
b o)

o] @

Tabltem1 | Tabltem2 | Tabltem3 | Tabltemd | Tabltem5
TABITEM1 TABITEM2Z TABITEM3 TABITEM4 TABITEMS

Puc. 2.6. [l[pomomun uHmepgelica Mobus1IbHO20 NPUSIOXKeHUA

Tenepb MOXHO NPUCTYNUTb K peanu3aumnm NpunoKeHna, Ha npruMmepe KoTo-
POrO Mbl M3yUYnM OCHOBHblE CBOMCTBA M METOABI KOMMNOHeHTa TTabControl.

2.3. MpoToTUN NPUNAOXEHUA AN CAMOKOHTPOAS 3HaHUU
y4yauwuxcs

BOMBbLWINHCTBO umMTaTene, Mbl AyMaeM, YyxKe OLWYyTUAN KenaHne caenatb
KaKkylo-nmbo nonesHyto nporpammy. OfHom 13 Takux OyaeT NpunoxeHvie AnA
CaMOKOHTPONA 3HaHUM yyawmxcA. COBPEMEHHOMY LUKONIbHUKY MPUXOLUTCA
BeCbMa MHTEHCMBHO YCBaMBaTb 3HAHMA Ha KaXKAOLHEBHOM OCHOBE, MO3TOMY
HebonblWwoe MOOUNbHOE MpunoxeHne OygeT Becbma nonesHsbiM. OHO OygeT
BCerga ¢ BaMM Ha CMapTdOHEe AW NNaHLWeTe, NO3TOMY B II060 MOMEHT MOXHO
BbINOSIHUTB MPOBEPKY CBOWX 3HAHUI.

BosbmeM, Hanpumep, y4ebHrK 61onorum n Bblbepem Camblin CNOXKHBIM Ha
Hall B3rnag naparpad. 3ateM No AaHHOMY naparpady npuaymaem CBov BOMPO-
Cbl, OTBETbl Ha KOTOPbIE MOMOrYT ObICTPO BCMOMHWTb MPOWAEHHbBIN MaTepuan.
Takvm 06pa3om, Ham yaacTCa COBMECTUTb AiBe 3aaui: 3HaKOMCTBO C 6a30BbIMY
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KOMMOHEHTaMK AN MOOUbHOW Pa3paboTKy U CO3AaHMe NOAe3HOM Nporpam-
Mbl.

BCcnomHumM, UTO ¥ Hac B MpoeKTe Ha rnaBHow ¢opme fobaBNeHo 5 «3akna-
AOK». [NepBble yeTbipe Mbl Oyaem MCNONb30BaTh A pPa3melleHnsa BONpoCoB
Y BapMAHTOB OTBETA, a NOC/eAHAA 3aKNaAKa HaM NPUroanTCA ANd AeMOHCTPa-
LMW pe3ynbTaToB TeCTUPOBaHNA. Ha 3aknaakax OyayT Noka3aHbl BOMPOCh! C ye-
TbipbMA BapvaHTamu oTBeToB. OfWH 13 HKX OyAeT NpaBWbHbINA, a TP — 3aBe-
AOMO OWKMOOYHbIe.

HenocpeacteeHHO Ha opMme BbiAen M NepByIo 3aknaaky «Tabltem1», Knvk-
HYB Ha APbIYOK. [1pOBEPVM MPABUIbHOCTbL BblAeNeHVe Ha NaHenn «Structurey.,
B «Object Inspector» Hanaem CBOMCTBO «Iext» 1 MOMEHANTE ero 3HauyeHne Ha
«1» (puc. 2.7). 970 byaeT o3HayaTb «Bonpoc NO 1». 3aTem B pasfene «Standard»
NannTPbl KOMNOHEHTOB Havaem «TlLabel» 1 nepeTalmTe ero Ha NepByto CTpa-
HNYKY, KaK NMoka3aHo Ha puc. 2.8.

Structure E X @&l Welcome Page | 7]
* | Style: | £ Windows w | Views:
=-{T] Form1 -
=& TabContrell
=0 Tabltemn1
+dy Customlcon
= Tabltem2

A Coctorlenn W Tabltem3 Tabltem4 Takltem5

Tabltem1 TTabltem -
Properties | Events
StyleMame ~
TabOrder ]
TabStop True
Tag 0
| Text 1]
| TextSettings (TTextSettings)
+| Touch (TTouchManager)
#|TeuchTargetExpan (TBounds)
Visible True
Width 73
v
Bind Visually...

Puc. 2.7. I3meHeHue ceolicmaa Text anemeHma Tabltem1
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Tabltem2 Tabltem3 Tabltem4 Tabltem5 @
||ﬂ

C\Users\SERC\Documents\Ernr

Projec... | Model... | Data ...

gabel_’. " Tool Palette L
&l ~ | [0 | search

[E] TGroupBox e
[Els TPopupBox

[C] TPanel

1 TCalloutPanel

= TlLabel

% TimageControl

&/ TPathLabel

BH TProgressBar

Puc. 2.8. [JobasneHue TLabel Ha cmpaHuuky Tabltem1

[anee Bocnonb3lyemca «Object Inspectors 1 Tabnuuen HuxKe, UYToObl HyX-
HbIM CMOCOOOM 3a/laTb 3HAYEHUA CBOMCTB KOMMOHeHTa JobasneHHoro TLabel:

Label3: TLabel

CsornictBo 3HayeHune O6bAcHeHMne
Align alTop KOMMOHeHT aBTOMaTUuYeCcKn pacnpegenmrca
M0 BepxHen yactn

StyleLookup Listboxitemlabel (Bbi6paTh 13 | Paamep TekcTa CTaHeT 6osblie B COOTBET-
BbiNafatoLLero CnmckKa) CTBUM BbIOPAHHBIM CTUIEM

Text Kak Ha3blBaloTCA OCHOBHblE | 3TO — TEKCT BOMPOCa, KOTOPbIA OyAeT moka-
nepbaA TmL? 3aH KOMMOHEHTOM

TextSettings.HorzAlign Center BbipaBHMBaHMWe TeKCTa MO LEHTPY

3atem fobaBMM Ha GopMy elle oauH KOMMOHeHT TlLabel, CBOMCTBO KOTO-
POro 3aflaivM aHanorMYHO NepBoOMy (KpOMe CBOMCTBA Text, B KOTOpPOE BBeAeEM
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«Baw oteeT»). Takke go6aBMM 4 KOMMOHeHTa TButton 1 pa3mecTnm nx BepTu-
KanbHO B PAf, @ CBOMCTBO Text KaXAoW KHOMKM M3MEHWM TakK, UYToObl OHW Bbl-
rMAAen BaplaHTaMy OTBETOB Ha MOCTaBAEHHbI KomnoHeHToM TLabel Bonpoc.
HakoHeu, nobasum Ha opmy komnoHeHT TToolBar, a 3HaueHwme cBoncTea Align
Bblbepem 13 cnrcka Kak alBottom. CBoncTeo StyleLookup Takxe Bbibepem 13
Cnuncka Kak bottomtoolbar. Bce atvm manunynsaumm npogensiBatotca B «Object
Inspector». OKoHUaTENbHO HaW WHTepdeNC AOMKEH BbIMMAAETb aHaNOrMMUHO
npeacTaBneHHoMy Ha puc. 2.9.

@
Tabltem?2 Tabltem3 Tabltem4 Tabltem5

KakK HazblBAHOTCA OCHOBHLIE nepea nTry?

Baw oTteeT

MyxoBte

Pynesmie

KoHTypHEE

Puc. 2.9. OkoHUYamenbHbIl 8U0 Neps8ol CMpPAHUYbl
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CoxpaHuTe npoekT, Bblbpas File->Save All B8 rnaBHom meHio IDE. HaxxmuTe
Ha kHomky «Run Without Debugging». lNocne 31oro Bawe cpeaa pa3paboTku
cobepéT Balle npunoxerHune nog Windows (ecnu Bbl He M3MEHANM HACTPOWKM
cpenbl) 1 3anycTuT ero. B MoABMBLWIEMCA OKHE Bbl MOXETE HaXVMaTb KHOMKM
1 NepenucTbiBaTb CTPaHKWLbl. C TOUKN 3peHns HTepdelca Halle NPUNoxeHue
BbIMAANT BNOSIHE HOPMaJlbHO, OCTaNIOCTb BBECTU KOA, KOTOPbIN OyaeT onpefe-
NATb NOTWKY PabOoTbl MPOrpaMmbl B OTBET Ha AENCTBMA NOSb30BaTeNS.

Cenuac Ham Hy>KHO MOHATb, KaK 0OPaLLATbCA K BM3YabHOMY KOMMOHEHTY
13 MPOrpamMHOro Kopaa. K nobomy 13 KOMNOHEHTOB Ha MHTEPdEnce MOXHO
0bpatTMTbCA NpK NomMoum cBorcTea Name, KOTOpoe MOXHO HanTh B «Object
Inspector». Ha puc. 2.10 Mbl KpaCHbIM WPUGTOM NOANMUCANN UMEHa BU3YanbHbIX
KOMMOHEHTOB. EC/in y BaC Ha3BaHMA OT/IMYAKOTCA, TO 3TO HOPMaSIbHO. [laBHOe —
3HaTb MIMEHa 21emMeHTOB MHTepdenca. Bolgenm Mbllbio HYXKHbIA 31EMEHT WH-
Tepdeica 1 y3Haem ero nma B okolwkax «Object Inspector» nnm «Structure».



Structure

_|Properties | Events

|

] rormi

=[5 TabControll
- ElIabltem

E Button1

(=] Button?
(=] Button3

Object Inspector
Button1 TButton
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X ﬂWElcnmepage ﬁ:l

Style: | £7 windows
]
ToolBarl
Tabltem1
W 1 Tabltem2 Tabltem3 Tabltemd = Tabltem5
L X
- Kak Ha3blBarOTCA OCHOBHbIE NepeA nTuu? Labell

Baw otger Label2

@ @ @
@ nj’xDBhlE Buttonl @

| Margins (TBounds) A
ModalResult mriNone
P> | Name Buttonl
Upacny T
tl|Padding (TBounds)
PopupMenu
1| Position (TPosition)
RepeatClick [ False
Rotation&ngle 0
+|RotationCenter (TPosition)
1|Scale (TPaosition)
1| Size (TControlSize)
StaysPressed [] False
#|StyledSettings [Family,Size, Style FontCe
StyleLookup
StyleName
TabOrder 3
TabSton [#] True w

@ o] o]

Pyneseie Button2

KoHTypHeie

Button3

Maxoseie Button4

ToolBar?2

Puc. 2.10. VimeHa 8u3yanbHbiXx KOMNOHEHMO8 UHMepgelca

Tenepb Bbigenum Button1 kak Ha puc. 2.10, nepenaém B «Object Inspectors,

TaM Ha 3aknagke Events Hangem OnClick, wénkHem Tam fBa pa3a, a IDE Ham cre-
HepupyeT 3aroToBKy Aa Kofa. [JaHHbI Kof cpaboTaeT, Kak ferko AoraaaTbes,
Koraa nosb3oBaTeflb HaXXMET Ha KHOMKY, T.e. cpaboTaeT cobbitne OnClick (puc.

2.171).

[ 59 ]
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var

Object Inspector rx Forml: TForml:
Button1 TEutton -
Properties m' implementation
Action - (SR *.fmx)
+|LiveBindings LiveBindings
OnfpplyStylelook procedure TForml.ButtonlClick (Sender: TCbhbject):
COnCanFocus begin
| 0OnChck Button1Click b |
OnDbIClick end;
OnDragDrop

Puc. 2.11. Koo cpabameigaHusa Ha cobeimue OnClick

[lepBoe, YTO MPUXOANT B FOSIOBY — 3TO HaMucaTb CeAyoWnin Kod, KOTO-
pbIt OyaeT 3aHOCUTb TEKCT KHOMKK B Labe 12 Kak BapMaHT OTBeTa:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Label2.Text:= Buttonl.Text;
end;

Mpwv BCeM NpOCTOTe M MOHATHOCTM AAHHOIO KOAA (@ Bbl MOXKeTe MpoBepUTb
ero paboTocnocobHOCTb, CKOMMMANPOBAB, COOPaB 1 3aMyCTVB NPOEKT Ha Bbl-
NONHEHNE) OH HesGdEKTNBEH. DTO NErKO MOXHO MPOUANICTPUPOBATL, eCn
3anporpammnpoBatb cobbitre OnClick gna cnegytoulen kHonky Button2:

procedure TForml.Button2Click(Sender: TObject);

begin

Label2.Text:= Button2.Text;
end;

[lBa mpviBedeHHbIX Bbllle ¢parmMeHTa Koga NpakTUyeckn WAEeHTMYHbI 3a
HebONbWMM NCKIOYEHMEM. VI3MEHAETCA MWL KOMMOHEHT-KHOMKa Button
Ha Button2, a Takxe Ha3BaHue npouefypbl. CaMmoe r1aBHoe, YTO HeV3MEHHON
OCTaéTCA fIorvKa Kofda— NpucBOeHne CBOMCTBY Label2.Text 3HayeHWto
CcBOWMCTBa Text HaxaTom KHOMKM Buttonl uav Button2. ECam npogonxumTts
NPOrpaMMmMpPOBaTh KHOMKW AaHHbIM CMOCOOOM, TO ANA KaXKAOM 13 HUX Y Hac by-
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AeT oTaenbHasa npouenypa oTkAvKa (puc. 2.12). CmMbicn BCex npoLeayp MOXHO

BblPa3nTb Tak: 3HaueHWe CBOWCTBA Text HaXkaToOW KHOMKW nepefaTb CBOWCTBY
Text koMnoHeHTy Label2. Yto6bl caenatb koa 3GGEKTUBHBIM, HYXXHO BMECTO

ButtonT1, Button2, Button3 v T.4. B KaueCTBe MMEHU Ha)aToM KHOMKN yKa3aTb

«Ta, KOTOPYIO Haxanum». Toraa Mbl CMOXeM 0O0NTUCH eAMHON NpoLeaypPon OT-

KﬂMKaHaﬂD6WOM3KHOHOK

Tabltem2

Kak Ha3blBakTCA OCHOBHbIE nepba nTALy?

Buttonl

Button2

Button3

Button4

_—

Form1

MpocTon Ho

HEMPABUNbHbIN

noaxoA,

Tabltem3 Tabltem4 | Tabltem5

Baw oteer
L]
L ]
Myxostie
--___.-n-———ﬁﬂ;"
Pynesuie -
L]
KoHTypHbe -
*
-
Maxoeee \
']
]
]
<
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procedure TForml.ButtonlClick(Sender:

begin
Label2.Text
end:

:= Buttonl.Text;

procedure TForml.Button2Click(Sender:

begin
Label2.Text := Buttond.Text;
end:

procedure TForml.Button3Click(Sender:

begin
Label2.Text := Button3.Text;

—
end;

procedure TForml.Button4Click(Sender:

begin
Label2.Text := Button4.Text:

end;

Puc. 2.12. HenpasgunbHasa opeaHu3ayus Ko0d OMKJ/IUKO8 Ha KHONKU

v 3
TOkbject): =»

TObject):

TObject) :

TCbject):

Y HaUMHaWMX NPOrPaMMUCTOB YaCTO BO3HMKAIOT BO3PaKeHNA: <Ko xe

paboTaet, nouemy oH HeESPOEKTUBHBIN?» UK «YTO MAOXOrO, UYTO Y MEHA MHOTO

OHOTUMNHOTO Kofa?». MpeacTasbte cebe, UTo Mbl Byfem B JasbHENLLEM Pa3Bu-

BaTb MPOrpamMmy. ITO He MPOCTO BO3MOXKHO, HO 1 HeM3bexHOo. [JomnyCcTMm, Mbl

3aX0TUM BHOCUTb B Label2 He TonbKo cam OTBET, HO 1 NpeaBapAtoLLyo dpa3y:

Label2.Text:=

‘Bam oTBeT:

" + Buttonl.Text;
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Torga cornacHo puc. 2.12 npuaértca M3MeHATb KoAbl BCeX YeTbipex npoue-
ayp. A ecnu KHomoK byaeT He yeTblpe, a COPOK YeTblpe? A ecnn n3meHeHWs
NPUAETCA BHOCUTL JOCTAaTOYHO 4acTo? YTO Mbl MONyYMM B UTOore? B ntore mol
NONyYMM YBEMYEHNE BEPOATHOCTM OWMOKM B KOME M3-3a MOBTOPALIMXCA

OAHOTUMHbIX AencTBMI. Caenaem Koa MakCimanbHO 3GdeKTMBHbIM! [11s 3Toro
HY>KHO NepedOopPMyNNPOBaTb KOA TaknuM 06Pa3oM, UTOObI OH CTan YHUBEPCASb-
HbIM 1719 BCEX YeTbIPEX KHOMOK (puc. 2.13).

Form1 - o IEN CNOXHbIM ANS MOHUMAHWUA HO

3O PEKTUBHbLIN

NoAXo.,

Tabltem2 Tabltem3 Tabltemd4 = Tabltem5

Kak Ha3bIBaKOTCA OCHOBHbIE nepbsa I'ITHLI,?

Baw oteer
Buttonl

Myxossie

i wkome Page |(5]]

Button? procedure TForml.ButtonlClick(Sender: TObject):

Pyneseie [ - pegin

Label2.Text := (Sender as TButton).Text;
L] end;

Button3 KomTypHeie
Button4 Maxosbie

Puc. 2.13. 3¢pcpekmusHaa cmpykmypa kooa
OMKJ/IUKA 071 Yemblpex KHONOK

Ecnu Bbl BCE-TaKn caenann Ha KaxOdyto KHOMKY OTAENIbHYIO npouenypy of-
KIMKa, TO HeO6XOLI|I/H\/lO BbIMOJIHNTb Cliegytouimne ﬂel7ICTBI/Iﬂ.

Ypannte BBe[EHHble CTPOYKM, OCTaBMB 3arOoTOBKY MpOLedypbl, KOTOPYIO
creperHupoBana IDE:
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procedure TForml.Button2Click(Sender: TObject);
begin

end;

CoxpaHnTe NpoeKT, NyCcTble 3aroToBKK npouenyp OyayT yAaneHb aBToma-
TMyeckn. Onepauma COXpaHeHuA COMPOBOXAAETCA yhaneHVem KOAa MycCTbiX
npouenyp. Taknum obpazom IDE ycTpaHaeT AnWHWIA KoA, UCMOIHEHME KOTOPOTO
NVLLIEHO CMbICS1a.

Tenepb B KOAE €AMHCTBEHHOW NMPOLEAyPbl CAenanTe cnemyllume nimeHe-
HUA:

procedure TForml.ButtonlClick(Sender: TObject) ;

begin

Label2.Text:= (Sender as TButton) .Text;
end;

ObpaTuTe BHWUMaHMWe, uto Button2 mbl 3ameHUn Ha (Sender  as
TButton). Tenepb ANA Kaxaon 13 TPEX OCTaBLUMXCA KHoMok B «Object In-
spector» Bblbepem OTKAMK Ha cobbite OnClick 13 Bbinagatolero crmncka, Kak
MOKa3aHO Ha puC. 2.14. COXpaHMB NPOEKT, 3anyCTVM NPUIOXKEHNE N NPOTECTU-
pyem ero paboTocnocobHOCTb.

] Welcome Page ﬁj
Button2 TEutton

T ws w | Views: {Master
Properties | Events
Action A
4| LiveBindings |LiveBindings
OnApplyStylel
OnCanFocus 1 Tabltem2 | Tabltem3 | Tabltem4 | Tabltem3
* | OnClick Button1Click |~
OnDbIClick
OnDragDro Kak Ha3blBaHOTCA OCHOBHLIE nepeA I'ITIr‘ILI,?
gUrop
OnDragknd
OnDragEnter Baw oteer
OnDragleave
OnDragOver w
Bind Visually... Myxossie
. @ @ @
E— @ Pynese @
@ @ o]

Puc. 2.14. HazHayeHue npoyedypsi omkauka Ha cobbimue OnClick
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2.4. KoHcTpykuusa (Sender as TButton)

TonbKO YTO Mbl NpoAenanu KpamHe BaxHbIN A1 BCEro 0ObeKTHO-opuneTu-
POBAHHOrO MPOrpPaMMMPOBAHKA TPIOK, MPWUAAB HalleMy Koy eavHoobpasme
W YCTPaHMB M3ObITOYHOCTb. [1pOBEAEM aHaNM3 KOHCTPYKUUKM (Sender as
TButton). Npu 3aaaHnmn peakumm Ha cobbitne OnClick cpepa IDE aBTOMaTu-
YeCKK reHepupyeT CieayoWwnin Koa:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Label2.Text:= (Sender as TButton) .Text;
end;

ObpaTiM BHUMaHKWe Ha NapameTp npoueaypbl (Sender: TObject),
KOTOPbIN KOTOPbIV Mbl MCMOMb3yeM B KOHCTPYKUMK (Sender as TBut-
ton). CuuTaem, 4to Sender— «0OBEKT, B XM3HU KOTOPOro MPON3OLLIIO CO-
obiTre OnClick». Ecnn nonb3osaTenb Haxan Ha Button, To Sender o6o3HavaeT
Button1. A ecnn— Button2, To Sender o6o3HauaeT kHomKy Button2. B npoue-
Aypy OTK/MKa Ha cobbiTve nepenaétcs napameTp Sender, npencTaBAAoWmMM
CObOW CChIIKY Ha OOBEKT, K KOTOPOMY OTHOCUTCA Npouncllefllee cobbiTve (puUc.
2.15).

Q Form1 = n
1 Tabltem2 | Tabltem3 | Tabltemd | Tabltem5
Kak Ha3blBakOTCA OCHOBHbIE nepba I'ITIrH_l?
Baw oteer

Buttonl Mysxossie
@1 Welcome Page [5] l v x

Button2 Pynesbie o]

procedure TForml.ButtonlClick(Sender: TCbject):

* begin
@ Label2?.Text := (Sender as TButton).Text;

Button3 Kontyptsie .
L] end;

Button4 Maxossie Sender—To e camoe, uTo W Button2

Puc. 2.15. 3HayeHue napamempa Sender 8 npoyedype omkauka
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B cnuncke aprymeHToB npouenypbl Sender obbasneH kak TObject. B nepe-
Bofe c A3blka Delphi/Object Pascal Ha 0OblUHbIN 3TO 03HaUaeT «1tobo OO bEKT».
Taknm obpaszom, Sender MoxeT ObITb NOObIM OOBEKTOM, He 06A3aTENBHO KHOM-
Kown TButton. Hy a MOCKOMbKY HaM HYXHO WCMONb30BaTb AAHHbIV NMapameTp
MMEHHO B KaueCTBe KHOMKM, TO Mbl 1 MPUMEHAEM ONepaTop as, KOTOPbIV 1 NO-
3BONINT 3TO CAENaTb Ha YPOBHE CMHTAKCKCa A3blka. Sender, Oyayun B3ATbIM «B
KauecTte» TButton (MMeHHO «as» B OyKBanbHOM NMepeBofe), Tenepb He TONbKO
CCbINAeTCA Ha KHOMKY, HO 1 «eCTb KHOMKay. bonee nogpobHO AaHHble BONPOCH
PaccMOTpeHbI B rnase «O0bEKTHO-OPUEHTUPOBAHHOE MPOrPaMMUPOBaHNEY.

[ 65 ]



[ 66 ]

[NABA 2

2.5. Ao6aBneHuUe HOBbIX BONPOCOB

BbINONHUM HebOoMblLYID CaMOCTOATENbHYI0 PabOTY — akKypaTHO foAeNnaem
OCTanbHble CTpaHMYKkKM KomnoHeHTa TTabControl. Huxe npreeaeHbl BONPOCH!
Ne 2, N2 3 1 N 4:

Kunp TIpyIOMHEL y JIeTARWLMX OTHUL HYXeH IOJId:
KpEeNnJIeHNs CyCTaBOB ILJIEYEeBOM KOCTHU;
KPeIJIeHM TI'PYIOHBIX MEIIL;

KpenJjieHns CyCTaBOB OeNPeHHOM KOCTU;
KpEeIJIEeHUs MaxOBEHX [epbeB.

KakoM opraH He BXOIUT B IMIEBAPUETIIBHYI CUCTEMY 3EPHOSIHBIX
TITULL?

MYCKYJIBHEIM XeJIYyIOK;

3060;

KEJIE3UCTHIM XeJIyIOK;

Tpaxes.

Kaxol opraH He BXOOUT B HObXAaTEJIbHYI CUCTEMY IITHULL?
lIeHTpPaJIbHEM OPOHX;

epenHMe BO3IOYIWHEE MEMKM;

cpenHMe BO3IYIUHEIE MEUKN;

3aIHMEe BO3IYyIWHHE MEUKM.

[lna obneryeHna 3aaaum MOXKHO BOCMOSb30BaTbCA TEXHMKOW KOMMPOBAHW-
A-BCTaBKW, MPUMEHUMOW K KOMMOHEHTaM, PacnonoxeHHbIM Ha ¢opme B RAD
Studio u Delphi. Boigenvm Ha nepBo 3aknajke no ovepean BCe 3NeMeHTbI, Ha-
YMHaA C NEPBOro, HaxKaB M yaep»KmBadA KHOMKy Shift Ha knaeuaType. BoilbpaHHble
KOMMOHEHTbI ByayT OTMeueHbl HeOONbWMMN YEPHBIMU KBafipaTaMu NO KOHTYPY
(puc. 2.16). Mocne uero HaXxKMEM NpPaByto KHOMKY Mblln 1 Bbibepem Edit->Copy
13 BCM/IbIBatOLLEro MeHI0. KOMMNOHEHTbl ByayT «CKOMMPOBaHbl» B bydep.
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1 Tabltem2 Tabltem3 Takltemd Tabltem53
Edit 3 Undo Ctrl+Z
Kak Ha3bIBaHOTCA OCHOBHEIE MNE Control 5
ontre Cut Crl+X
Bind Visually...
Baw oteeT Y Copy Ctrl+C
Paosition 4 Paste Ctrl+V
r Flip Children 3 Delete Ctrl+Del
Myxosbie
L Tab Order... Select Al CtrleA
. Creation Order... r
Pynestie Revert to Inherited
u Add to Repository...
F View as Text

KoHTypHbuIe Text EMX

Convert to Metropolis Ul

Maxoesie

Puc. 2.16. BviOeneHue u KonupogaHue KOMNOHeHMOo8 Ha (hopme

Tenepb nepenaém Ha BTOPYIO 3aKNagKy, HaXXMEM MPaBYIo KHMKY MbILWW 1 13
BCM/bIBaloLLero meHio Boibepem Edit->Paste. Ha cTpaHuuke NoABATCA BM3yanb-
Hble KOMMOHEHTbI, CKOMMPOBaHHbIe paHee (puc. 2.17).
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1 Takltem2 Tabltem3 Takltemd Takltem5

Kak HazbIBarTCA OCHOBHBIE nepbA nTuy?

Baw oTeeT = -
Edit 3 Unde Ctrl+Z
i Control 3 Cut Crlek
L Bind Visually... Gopy CtrleC
" Position 3 Paste Ctrl+V
Pynessie Flip Children 2 Delete Ctrl+Del
. Tab Order... Select Al Ctrl+A
Creaticn Order.., r
KoHTypHEIE
L Revert to Inherited
N Add to Repository...
Maxoske View as Text

- Text FMX

Convert to Metropolis Ul

Puc. 2.17. Bcmaska kKomnoHeHmMo8 Ha hopme

Ecnu kKakom-nnbo KOMAOHEHT CyYaliHO He NoMnan B BbleneHne 1, COOTBeT-
CTBEHHO, He NMOSABWUCA Ha BTOPOW CTpaHuUuke, TO BepHeMCca 00paTHO 1 ellie pa3
npofenaem onepawumto KONMpPoBaHNA-BCTaBKW. Tenepb 3aMeHVIM CBOMCTBA Text
METKaM 1 KHOMKam B COOTBETCTBUI C BONPOCOM N2 2.
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Object Inspector % @ WelcomePage [53
TButton - "
Button5 Ws v | Views: | # Master
Properties | Events |
Action ~
#l|LiveBindings | LiveBindings Myxossie

OnApplyStylell

OnCanFocus ® @ @
2| OnClick Butt: Click |~ ® P}’Reﬂb{e @
OnDblIClick © @ ®

OnDragDrop
OnDragEnd e
OnDragEnter
OnDragleave

|OnDragOver v
Bind Visually...

Maxoswie

OnClick

Puc. 2.18. YoaneHue cobbimus OnClick 0519 KHonku

[pY KONMPOBAHWM-BCTABKE KOMMOHEHTA KOMUPYIOTCA BCE 3HAYEHWA €ero
CBOWCTB 1 Aaxke Ha3BaHwue npoueaypsl oTkanka OnClick. Ecav mbl XoTum, UTobbl
HOBbIV KOMMOHEHT MMEN CBOIO NPOoLEAYPY OTKIMKA, TO HYyxHO B «Object Inspec-
tor» HalTW AaHHOE COobbITUE Ha 3aknake Events n Bpy4YHyto yoanuts ero (puc.
2.18). Mpu HeObXOAMMOCTY HOBYIO MPOLEAYPY MOXHO CO3[aTb ABOMHbBIM Weny-
KoM B nycTtom none pagom ¢ OnClick.

B cnyyae, ecnv TekCT BONpoca He byaeT BMeLWaTbCA B pa3mepbl KOMMOHEH-
Ta TLabel, HyHO BbIOpaTb pexrm pa3breHna TekCTa Ha CTpoun. JocturaeTca
3TO yCTaHOBKOW CcBOMCTRA TextSettings.WordWrap B 3HaueHwme true ¢ MoOMOoUbto
«Object Inspector» (puc. 2.19).
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Properties | Events

=|| TextSettings | (TTextSettings) ~
+|Font (TFont)
FontColor Il Black
HorzAlign | Center 1 2 3 4 Tabltem5
Trimming | Character .
VertAlign Center AKOM OpraH He BXOAWT B NMWEBAPWETAbHYHY CUCTEMY
» |WordWrap |[+] [} v 3EPHOALRPIA NTUL?
+| Touch (TTouchManager)
+| TouchTargetEy (TBounds) Baw oteet
Visible [+] True

Puc. 2.19. YcmaHoska pexxuma pazbueHusa Ha cmpoku 8 TLabel

Bbibepem no ouepeamn KHoMKM Ha cTpanuLe NO 2 nyaanum 3HaueHme OnClick
B «Object Inspector». 3aTem C Ha)KaToW C HaxkaToW Knasuwen Shift Bblgenvm Bce
KHOMKW Ha cTpaHuue N2 2 1 ABOMHbIM Wenukom B nyctom none OnClick cre-
HepupoBaTb nNpv nomoww IDE npouenypy OTK/MKa. 3aTeM B PYYHOM pexinme
BBELEM He[OCTalOLLYy CTPOKY:

procedure TForml.Button6Click(Sender: TObject);

begin

Labeld.Text:= (Sender as TButton) .Text;
end;

[Mpogenaem To xe camoe ¢ 3aknagkamm N2 3 1 N2 4. [ToCKoNbKy Mbl MHTEH-
CMBHO MCMNONb30BaNN TEXHWUKY KOMMPOBAHWA-BCTABKM C MOCNeAytoWen Kop-
peKkuven npouenyp OTKAMKA, HEOOXOAMMO MPOTEeCTUPOBATL FOTOBbIV MPOTO-
TVN. TUNMYHOM NPObNEMON ABNAETCA OTCYTCTBME PeakLMmM Ha HaxkaTue KHOMKM.
B Takom cnyuae HykHO nposepuTb cobbitne OnClick B «Object Inspector». Eue
pa3 MOCMOTPUM Ha puC. 2.13. [1nA BCex YeTblipex KHOMOK Ha KaxJow CTpaHUuKe
AOMKHa ObiTb eAnHaa npoueaypa oTkrKa Ha cobbitne OnClick. Ecnm Tectnpo-
BaHWe BbIABMIO OWMOKM, TO TabnnLa HUXKE MOMOXKET MPOKOHTPONMPOBATb HyX-
Hble 3HaueHns B «Object Inspector»:
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3aKknagka KHonka Co6biTne OnClick
Tabltem1 Button] Button1Click
Button2 Button1Click
Button3 Button1Click
Button4 Button1Click
Tabltem?2 Button5 Button5Click
Button6 Button5Click
Button?7 Button5Click
Button8 Button5Click
Tabltem3 Button9 Button9Click
Button10 Button9Click
Button11 Button9Click
Button12 Button9Click
Tabltem4 Button13 Button13Click
Button14 Button13Click
Button15 Button13Click
Button16 Button13Click

[na KaxZowm rpynmnbl KHOMOK Ha OAHOM W TOM e CTPaHWYKe KOMMOHEHTa
TabControl nomkHa 6bITb eAMHan NpoLenypa oTKMKa Ha cobbitne OnClick.

2.6. \yywee -Bpar xopowero unu NOA0XAEM
C VAVYWeHuUaMU

BBegéHHOE Hamu NoHATME «3QDEKTUBHOCTb KOAA» MO0 3aCTaBUTb YnTa-
TeNnA 3aAymaTbCA Ha TeMy AanbHENWero ynyylweHna TekcTa nporpammbl. en-
CTBUTENBHO, HaM YAANOCh OObeANHNTL MPOoLEeAyPbl OTKAMKA B €AUHbIV BapUaHT
ANA rpynn 13 YeTblPEX KHOMOK ANA Kaxkaow CTpaHnukm (puc. 2.13). [Mpoueaypbl
OTKNMKa ONA Pa3HbiX CTPaAHMYEeK OTANYAKTCA TaKXe COBCEM He3HauMTeNbHO.
CpaBHuM:

procedure TForml.ButtonlClick(Sender: TObject) ;

begin

Label2.Text:= (Sender as TButton) .Text;

end;

procedure TForml.Button5Click(Sender: TObject) ;
begin

Labeld .Text:= (Sender as TButton) .Text;

end;
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rae Button1Click n Button5Click— npouenypbl peakumm Ha HaxkaTve KHO-
MOK MepBOW 1 BTOPOW CTpaHMueK. ECTeCTBEHHO BO3HMKAET enaHue co3aatb
efVHbIN KOA /1A BCEX KHOMOK C BBIDOPOM BapnaHTOB OTBETa B MPOrpamMme.

OTMEeTUM, YTO ynydwaTb NPOrPaMMHbIA KoL MOXKHO odeHb gonro. Cyule-
CTBYIOT TaK Ha3blBaeMble «labnoHbl MPOEKTUPOBAHMAY, MPUMEHEHE KOTOPbIX
NO3BOMAET KapAMHaNbHbIM 0OPa30M MOBBICUTH KAUECTBO CTPRYKTYPbI MPOrpamM-
HOro Koaa. icnonb3oBaHme M30LWPeHHbIX LWabNoHOB TpebyeT MOHMMaHMA BCEX
TOHKOCTEN OObEKTHO-OPUEHTMPOBAHHOIO MPOrPaMMMPOBAHNA. [T0STOMY OCTa-
HOBMMCA Ha TeKyllen peann3auny NpoBepKM Bblbopa OTBETA MOsb30OBaTENEM
B BUW/E OHOM NpoLeaypbl OTKAMKA Ha Kax[yto rpynmny 13 YeTblPEX KHOMOK, a He
eflNHOW Npoueaypbl 1A BCeX.

ObbeanHeHe BCeX NpoLeayp OTKAMKA B eAVHbIN BapUaHT BO3MOXHO, HO
3TO AANEKO He eIMHCTBEHHbIN MyTb MOBbILLIEHWA KayeCTBa Kofa. B «aeanbHOM»
Cyyae BCA CUCTeMa AO0SKHa paboTaTb cnedyowm 06pasom:

o OTaenbHO NPUNOXKEHME MCMNONb3YETCA ANA BBOAA BOMPOCOB 1 OTBETOB
Mo BblbpaHHOW TeME.

« (Co3pgaHHble BOMPOCHl 1 OTBETbI COXPAHAIOTCA B CMeLman3vpoBaHHON
Ha3e gaHHbIX.

o [lpu 3anycke mMobunbHOe MpUNOoXeHWe 3anpalvBaeT WM Ha3HayaeT
Monb30BaTeNto Temy /1A NPOXOXKAEHWA TeCTa.

« [locne BbibOpa UK HazHaYeHUA TemMbl MOOUIIbHOE MPUOXKEHWe CBA3bI-
BaeTCA C 6a30M JaHHbIX 1 3arpykaeT BOMPOCHI 1 OTBETbI MO BbIOPaHHOWM
Teme.

e B 33aBMCMMOCTM OT KOMMYeCTBa BOMPOCOB AMHAMWYECKM CO3[AaTCA
«CTPaHWYKM» KomnoHeHTa TabControl.

e B 3aBMCKMMOCTM OT UMCNa BapnaHTOB OTBETA Ha Kax[bl BOMPOC CO3Aat0T-
CA «KHOMKWM C OTBETaMM» Ha KaxKAOW CTpaHW4ke KoMmnoHeHTa TabControl.

e B komnoHeHTbl TLabel 1 TButton 3arpy»katoTca TEKCTbI BOMPOCOB W Bapw-
aHTbl OTBETOB.

e Ha BCe KHOMKM aBTOMATMUECK HAa3HAYaeTCA elMHaA NpoLlefypa peak-
L Ha cobbitne OnClick.
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. Ha Kaxkgoe Hakatue Ha KHOMKY C OTBETOM TakKe 3allyCKaeTCA rnobanb-
HaA npouenypa oueHKn rnpasmiibHOCT OTBETa.

. MNocne NPOXOXKAEHNA TeCTa aBTOMaTUYeCKM MOACHUTbIBAETCA pe3yIib-
TaT, KOTOprI7I 3aHOCUTCA B 6a3y AaHHbIX ONA KOHKPETHOrO NnoJib30BaTesiA

(punc. 2.20).
Tabltem1 | Tabitem2| Tabitem3| N |
KonuuyectBo
YTo 0bLLero B CTPOEHMM NTUL M 3EMHOBOAHLIX?
BOMNpPOCOB
A —_
Buttonl
Button2 ,
\ y — e
Konuuyectso
OTBETOB Ha
f ] 1-b1ii BONpOC
ButtonN P

Texcr Bonpoca Nel

basa gaHHbIX

Puc. 2.20. Cxema asmomamuyeckol 2eHepayuu uHmepgetica

B Takom BuAe cncTeMa yxke Mpubnmxkaetca K npodeccuoHanbHOMy Bapu-
aHTy, uTO TpebyeT [OCTAaTOUYHO MNYOOKMX 3HAHWK, BKtOUaa paspaboTky 6a3
AaHHbIX 1 MeTOAbI ANHAMMYECKOTO CO3AaHnA nHTepderica. OaHako KOHEYHOMY
NONb30BaTeSI0 HEBAXKHO, CO3AAETCA NN UHTEPDENC AMHAMMYECKM B npoLiecce
PaboThl MPUNOXKEHNUA WY B PEXMME [iM3aliHepa Npu CO3AaHuu npoekTa. B Ta-
KOM «PYYHOM» W3rOTOBNEHUN MHTEPdENCa C MOMOLLbIO AW3aliHepe ecTb psf
npermyLLecTs:
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o Takol nogxon He TpebyeT OOLIMPHBIX 3HAHWUI 13 0ONACTU UHXeHepUn
nporpammHoro obecneyenus, NO3TOMY AOCTYMNeH Aaxke ANA HauyvHato-
LWMX.

e DTO CaMblil OBICTPbLIN CNOCOO CO3AaHNA NPUNOKEHWA ANA peann3aLmm
TecTa Ha NPOBEPKY 3HAHNN.

o [InA KaXaoro KOHKPeTHOro BOMpOCa MO3BONAeT A00aBNATL MOACHAK-
liee M300paxeHne WM HEeCKONbKO M300paxkeHni, BMOEOPOMK, 3BY-
KOBOW Galin, AONOMHUTENbHDBIN TEKCT, @ Takke pasfnyHble KOMOVHaLMUK
nepeyYncieHHoro.

OAHaKO «py4YHOM» MOAXOA K CO3AaHMIO MPUNOXKEHUA ANA TeCTUPOBaHMA
MeHee yHMBepcaneH. Kaxabll pa3 HOBbIM TeCT NPUAETCA CO34aBaTb Ha YPOBHE
pa3paboTKM HOBOrO MPUNOKEHNA UK €r0 YaCTu B OTAIMYME OT YHUBEPCANbHO-
ro noaxoAa C AMHaMMYeCcKkown reHepaumen nHtepderca. YHBepcanbHbIi Noa-
xof (puc. 2.20) bonee TPYAOEMOK C TOUKM 3PEHMA CO3LaHNA NPOCTOro NPUIo-
XeHWnA C HeboNbLUMM YMCIOM BOMPOCOB. Ho noTom fobasneHne HOBOro TecTa
CBOAUTCA K BBOAY TEKCTOB BOMPOCOB 1 OTBETOB B 0Oa3y AaHHbIX. [1pn 3TOM 3Ty
pPaboTy MOXeT BbIMOAHATH OObIUHbLI MOMb30BaTeNb O3 M3MEeHeHNA NpPoeKTa.
Ho B 3TOM Cnyyae BCe TeCTbl ByayT CMOTPETbCA OANHAKOBBIMU 6€3 KaKMx-1Mbo
UHAMBMIYANbHbBIX OCOBEHHOCTEN.

B 3TOM 1 ecTb cneundrika pa3paboTky NPOrpamMmMHOro obecneyeHns: OaHy
M Ty e 3afauvy MOXHO pelnTb PasHbiMK Cnocobamu, Npuyem Heflb3s OaHO-
3HAYHO CKa3aTb, XOPOLLUMIM AaHHbIN CNOCOO 1AW NNoxXon. Kaxkabi pa3 pelleHue
NPVHMMaeTCA C y4eToM BpeMeHW Ha pa3paboTky, PeCYPCOB 1 K KBanbUKaLuu.
[na co3naHna NpPoCToro NPUOXeHUA ANA CaMoTeCTUPOBAHMA 3HAHWIA yyalle-
rocA BblbpaHHbIN NPOCTOM NOAXOA ABNAETCA Havbonee 3dGeKTVBHbIM.
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2.7. BbiBOA pe3ynbTaToB

UToObl OKOHYaTeNIbHO 3aBePLINTbL Hall MPOEKT, J06aBMM anropuTM BbiBOAA
pe3ynbTaToB TecTa. B ansanHepe IDE nepenaém Ha 3aknaaky Tabltem5 komno-
HeHTa TabControl. [lomeHAeM 3HaueHMe CBOMCTBA Text 3aKnafKku Ha «Pe3ynbtaty,
nobaBMM Ha CTpaHWuKy KomnoHeHT TToolBar n3 pasgena Standard nanutpsl
KOMMOHEHTOB, a Takxe TMemo Toro e pa3aena. [ina TToolBar ceonctso Align
ycTaHoBuTe B alBottom, a ceorncTeo StyleLookup B 3HauyeHne bottomtoolbar n3
cnuncka B «Object Inspector». CBoncTeo Align kKoMnoHeHTY TMemo yCTaHOBMUM
B 3HaueHue alClient. B pe3ynbtate komnoHeHT TMemo, KOTopbIt NpeacTaBaseT
Cob0V MHOFOCTPOUHbIW TEKCT, pacnpeaennTca no BCcel ocTaBLIenca niowaan
NATON CTPaHWYKK (puc. 2.21).

ﬁ Welcome Page |_—'}j

Memo1 Themo -

Style: | £Y Windows ]
Properties | Events
| Align Client| A
tl|Anchors [akLeft,akTop,akRi
AutoHide [+] True
AutoSelect [ False PesynbTat

CanFocus [+] True
CanParentFocu [ False
Caret (TCaret)
CharCase ecMormal
CheckSpelling|[] False
ClipChildren |[_] Falze
ClipParent [] False
Cursor crlBeam
DisableFocusE [ False
DisableMouse\ [] False
DragMode dmManual
Enabled [+] True
EnableDragHig [v] True
Height 326
HelpContext |0
HelpKeyword

HelpType htContext
HideSelection |[+] True

]

HitTest [+] True

ImeMode imDontCare
KeyboardType Default

Lines (TStrings) v

Puc. 2.21. KomnoHeHmMbl cMpaHU4KU 0719 0MmobpaxeHUs pe3yibmamos
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Jlorvka paboTbl faHHOW YacTh NPUNoXKeHWs OyaeT cnepyouen. Kaxabi
Pa3, HAXOAACb Ha OAHOW M3 MepPBbIX YETLIPEX CTPAHMYEK, MOSIb30BaTENb BbIOU-
paeT BapWaHT OTBeTa, pe3ynbTaT byaeT 3anmcbiBaTbCA B KOMIOHEHT TMemo. Bo-
MAEM B KOO MPUNOXeHMA 1 fopaboTaeM Kaxayto 13 npoueayp no cieayouemy
obpasuy:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Label2?2.Text:= (Sender as TButton) .Text;

if Sender = Button3 then

Memol.Lines.Add ('Bomnpoc W 1—mnpasuiib=0’)

else

Memol.Lines.Add ( ‘Bornpoc N 1—HenpaBuibHO')
end;

Mbl 006aBWAV KOA NPOBEPKM, Ha KaKyt KHOMKY MPOV3BEN HaxkaTne Mnosb-
30BaTeNb. BcnomHMm, Uto Sender —ccbinka Ha HaxkaTylo KHOMKY. [ocKonbKy
npoueaypa Button1Click Ha3zHaueHa cpa3y YeTbipém KHoMKam — Button, But-
ton2, Button3 n Button4, TO MMeHHO NO 3HaueHmo Sender MOXHO onpefennTb,
KaKyto 13 HUX Haxann. B Hawem ciyyae Button3 cogepmT TeKCT NPaBmIbHOMO
0TBeTa, MO3TOMY UMEHHO HeW Mbl 1 CpaBHMBaeM Sender. [ogobHbIM xe obpa-
30M fopaboTaeM OCTaflbHble TPW NPOLEAYPbl OTKAMKA B HALWEM MPUNOKEHUN.
[OTOBOE MpWNOKEeHWe MNO3BOMAET NOMb30BaTENO BbIOMPATh NOCIeA0BaTENbHO
3aKNafKky, OTBeYaTb Ha BOMPOCHI MNPV MOMOLWM KHOMOK 1 BUAETb Pe3ynbTaThl
OTBETOB Ha BOMPOCHI (pnc. 2.22).
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Q Form1 = = Q Form1 = = Q Form1 = =

1 2 3 4 Pesynurar 1 2 3 4 Pesynetat 1 2 3 4 Pesynurar

Kakoi OPraH He BXOAWT B NULUEEBAPUETNBHYH CUCTEMY

Kak Ha3bIBakOTCA OCHOBHbIE nepsA nTuy? Kuns TPYAWHBL Y NETaKOLWWX NTML HY>KEH AnA 3€pHOﬂAHbIﬁ e
Pyneeble KPENAEHK PYAHBIX MbIWL Tpaxen
Myxoesie KPEMAEHWA CyCTAEOE NAEHEE0A KOCTA MYCKYAEHEIA KeNyAoK
Pynesuie KPENAEHMN TPYAHBIX MblLL| 306
KonTypHeie KPENAEHWA CYCTAEOE SeapeHHOi KocT KENESHCTHIA KEMYAOK
Maxoske KDEMNEHAR MaXDBEIX NEPLER Tpaxes

Q Form1 = B Q Form1 = =

1 2 g 4 Pesynetar 1 2 3 4 Pesynetat

Bonpoc N21 - HenpasuasHo
Bonpoc N22 - npasuasHo
Bonpoc N23 - npasuasHo
UEeHTPanbHbIA BpoHX Bonpoc N24 - HenpasuaeHo

Kakoid OpraH He BXOAWT B AbIXATENbHYH CUCTEMY nrvu?

LerTpansHsii Bponx

NEPEAHHE EO3AYWHEIE MELIKA
CpegHME BOSAYLIHBIE MELIKA

384HWE BOSLYLIHEIE MEWKK

Puc. 2.22, [lopsadok ciedo8aHUA paboyux SKpaHo8 NPUIOXeHUA

Mbl pewunnu OCHOBHYIO 3afady — co3fanv paboTocnocobHoe npunoxe-
HVE, C KOTOPbIM MOKa MOXeT paboTaTb TONbKO ero pa3paboTumk. [Ana obblyHOro
Nosb3oBaTeNa Hy»KHO MOBbLICUTb YPOBEHb TaK HA3biBAEMOW «3PTOHOMUKMNY UH-
Tepderica unn «ynobCcTBa MCNONb30BaHKA», a Takke HEOOXOAVMO Pa3BMBaTb
NPUNOXeHNe 1 B anrOpPUTMUYECKON YacTu, 100aBNAA HOBbIE Mose3Hble dyHK-
LMK, DTOMY Mbl MOCBATUM PAL AaNbHENLLNX Pa3aenos.
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2.8. YnyyweHue pusalHa NnpunoXXeHus

Mpexnae Bcero obpatm BHUMaHMe Ha mefikine aetann. JobaBm KOMMNOHEHT
TLabel (Standard) Ha ToolBar1 (puc. 2.23). Bocnonb3yemca «Object Inspector»
U HY>KHbIM 00Pa30M 3afaAMM 3HaueHWsA cBONCTB TextSettings.WordWrap u Text.
MOXHO MO3KCNEePUMEHTUPOBATL CAMOCTOATENBHO C PA3IMYHBIMK CBOMNCTBAMM
AaHHOMO KOMMOHEHTA, YTOObI AV3aiiH MHTepdeca NONTHOCTbIO COOTBETCTBOBAN
BalMIM BKYCaMM 1 MOHATUAM KpacoTbl. CpocKTe MHEHWe BalWX Apy3en 1 Kon-
Nler Npu YCIOBWM, YTO OHM FOTOBbI K KOHCTPYKTUBHOMY B3aUMOLENCTBUIO.

ﬂ Welcome Page ﬁrj

Label9 TlLabel Style: | £ Windows v| Views: | J# Master

Properties | Events

= Ea‘tSettings (TTextSettings) ~ gecr Ans CEMGCFDHTEI'II:HG% NPoEEpKM SHAHWIA,

+|Font TFont) Hasaen "buonorua T-ol I{&?CC"
FontColor Il EBlack
HorzAlign | Leading PesynsTar
Trimming | Character
Vertdlign | Center
¥ |WordWrap m - Kak Ha3blBaHITCA OCHOBHbIE nepea NTH Y
H| Touch (TTouchManager)
H| TeuchTargetEy (TBounds) Baw oteeTr
Visible True
Width 281

MhwoBnie

Puc. 2.23. 3a0aHue 3HayeHuli ceolicms komnoHeHma TLabel

Obcyanm BOMPOC, CBA3AHHbBIN C HaBUraUmen no CTPaHNYKaM KOMMOHEHTa
TabControl npu nomoly 3aknafgok (Tab-oB.). [Toka Mbl caenanyt NLb MUHKU-TECT
13 YeTblpEX BOMPOCOB. ECm Takmx BONpocoB byaeT 6onblie, To MHTepdelc no-
TepAeT CBOI M3HaYabHY MPOCTOTY, MPEeBPATUBLIUCH B <MHOTOPAAHOE Harpo-
MOXKAeHWe APMblYKOB». Kpome Toro, ceryac nosfib3oBaTteslb MOXKET NepexoamnTb
C BOMPOCa Ha BOMPOC B MpOon3BofibHOM nopsaake. OaHKo bonee 3¢pheKTnBHbIM



OCHOBHbIE KOMNOHEHTBI AAS MOBVABHOW PA3PABOTKM

ABMIAETCA COKPbITME APJIbIMKOB W HaBUMaUKA MO KOMIMOHEHTY TabControl npo-
MPaMMHbIM METOLOM.

Bbibepem komnoHeHT TabConrol 1 npoaHanusvpyem BapuaHTbl 3HauYeHuA
csoncTea TabPosition ¢ nomoubto «Object Inspector». VI3meHM 3HaueHnA aaH-
HOro CBOWCTBA W OLEHMM NOMYYeHHbI pe3ynbTat. [ToCKoNbKy Mbl COBMpaemcA
MOJTHOCTbBIO B3ATb KOHTPOJIb Hall HaBUraumer B CBOW PYKM, 3aAaduM 3HaUYeHmne
None. Torga ApAblYku UCUE3HYT, BHU3Y Ha UHTepdence NoAaBMTCA pag Hebosb-
WKX KPYXKKOB, C MOMOLLBIO KOTOPbIX MOXKHO NMepekioyaTb 3akNaku B Am3an-
Hepe. TakKe 3TO MOXHO AenaTb NMOoCpPeACcTBOM BblOOpa HY»KHOW 3aKnafku no
Ha3BaHMIO B MaHenu Structure (puc. 2.24).

Structure ® X @ Welcome Page | #]
§| Style: | £7 windows w| Views: | |# Master
=] Formi
T hCnntrl:ul'I Tecr AnA caMOCTOATEALHOW NPOBEPKM SHAHWHA,
+ Tabltem? pasgen "buonorua 7-oi knacc”
+-[] Tabltem2 o
=[] Tabitem3 Kak Ha3bIBaOTCA OCHOBHLIE NepbA NTUL?
+ Tabltem4
+ Tabltem3

Baw oteeT

+ ToolBar

TabControll TTabControl - [hzoee
Properties | Events
+| Position (TPosition) L] Pynesnie

RotationAngle[ - 0
+l|RotationCente| (TPosition)

+|Scale (TPosition) KoHTypHeie
| Size (TControlSize)
StyleLookup
StyleName Maxoskie
TabHeight 49
Tablndex 0
TabOrder 0

» |TabPosition [l -

Tab5top True

Tag 0

+|Touch (TTouchManager) «
[tems Editor.. Add tem Add TTabltem

Puc. 2.24. BapuaHmei pazmeujeHus ApJibi4K08
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Boibop pasmelleHma ApAblUKOB HY>XHO [enaTb, MCXOAA 13 KOHKPETHON 3a-
Aaun. Ecnm nonbsosatenb JOSIKEH MMETb BO3MOXHOCTb OCYLLECTB/IATL HaBUIa-
LMIO NPV MPOMOLLM APABIYKOB B MPOM3BOIbHOM NOPAAKE, TO NOACWAET Noboe
CBOWCTBO Kpome None. Ho ecnv HaBuraumsa peanmsyetca nporpamMmmHbIMK Me-
TOAAMW C UeNblo 3aflaHuA XKeCTKOro nopagka cnefoBaHna CTpaHuyek, TO Ap-
NBIYKK HY>KHO CKPbITb. PACCMOTPUM OAMH 13 BapWaHTOB CO3LaHMA 3N1eMEHTOB
YMPaBNeHNA HaBUraLMen 13 rOTOBbIX KOMMOHEHTOB.

[Mepenném Ha NepByto CTpaHnuKy Tabltem1 komnoHeHTa TabControl1 nnbo
NPV NOMOLLM MaNeHbKINX KPYKOUYKOB BHI3Y (KOTopble OyayT BCeraa BUAHbI B pe-
X1Me pa3paboTkm), NMHO BbIBOPOM COOTBETCTBYIOWErO MNyHKTa B BbiNafatoLiem
cnuncke ceoncTBa ActiveTab B «Object Inspector». Ha gaHHOWM CTpaHuyKe Bbife-
MM KOMMOHeHT ToolBar BHM3Y 1 pa3mecTVm Ha HEM KOMMOHeHT TSpeedButton
13 pasgena Additional nannTpbl KOMNOHEHTOB (puc. 2.25).

! I WE | Master hd

- A
Button2 KoHTypHEle

Button3
Buttond
+ r_&. Customnlcon
Labell
Label2
= ToolBar2
SpeedButton
=[] Tabltern2

e I e P Y

Maxosme

SpeedBut

Puc. 2.25. [JobasneHue komnoHeHma TspeedButton

MecTo pa3melleHnsa fo6aBNeHHOrO KOMMoHeHTa SpeedButton1 KoHTpo-
nupyem Npu nomolLm naHenw Structure. OH JOMKeH pa3mellaTbCa UMEHHO Ha
ToolBar2, 4to BbIpaXKaeTCs B MepapxMuecKm-NogYMHNTENIBHOM PACMONOKEHNUY
noYepHero y3na B gepese Structure. CnefyeT NOMb30BaTbCA AaHHBIM METOOM
onpeneneHna B3anMopacnonoXeHna KOMMOHEHTOB 1 B IPYTMUX CIlydasix.
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Tenepb BblAenMM [00aBNEHHbI KOMMNOHEHT SpeedButton1 ¥ HacTpoum
ero An3anH. ITo0 MOXKHO caenaTb TpaanumoHHbiM ana RAD Studio n Delphi cno-
coboMm, 3af1aBad 3HaUYeHUA HeCKOSIbKUM CBOMCTBaM. HO C mosasneHnem mysb-
TU-NNAaTGOPMEHHbIX BO3MOXHOCTEN pPa3paboTKM Takme onepauuu Lenecoo-
6pa3HO NPOBOAUTL CleaytoLMM Cnocobom. Bocnonb3yemca «CTunem», KOTopbin
eVHOObPa3HO 3afaéT BeCb AM3alH KOMMNoHeHTa. OCHOBHOE MPEenMyLLecTBO
30eCb He TOMIbKO B CKOPOCTWN HAaCTPOMKI AM3alMHa, @ B aBTOMATUYECKOM M3MeHe-
HUW On3aHa NPU CMeHe LieneBor NantGopmbl NpunoxeHns (Hanpumep, ¢ MS
Windows Ha Android).

listitembutten

MMyxoBbie

listiterndeletebutton

Lebe

nexttoolbutton Pynessie
g

nexttoolbuttenbordered

KoHTypHEIS

organizetoolbutton

organizetoolbuttonborder Maxoste

=

v
¥ |StyleLockup iexttoolbutton ~

StyleMame
Tag 0
Text
+l| TextSettings | (TTextSettings)
+| Touch (TTouchManager) .,

Puc. 2.26. 3a0aHue 3Ha4yeHusA ceolicmaa StyleLookup

O6bIUHO [0OABNEHHbII KOMMOHEHT eCTKO MpUBA3aH K TOMY MecCTy, rae
ero pasmectnnu Ha ¢opme. ECnm 13mMeHAeTCA pasmep 1unm opueHTauma eop-
Mbl C MOPTPETHOW Ha NaHAWadTHYO, UM HA0OOPOT, TO BM3YyabHbI KOMIOHEHT
AOSIKeH aBTOMATUYeCKM CABUMATbCA A1A COXPaHEeHMA LIENOCTHOCTU UHTepden-
ca. [Ina a10oro Bbigenm KoOMNoHeHT SpeedButton1, Hanaém ero ceoncTeo Align
B «Object Inspector», 1 ycTaHOBMM 3HauYeHue 13 BbiNagatolero cnmcka 8 Right.
B pesynbrate komnoHeHT SpeedButton1 aBTOMaTUUYeCKN «NPUAUMAHET» K Npa-
BOWM 4aCTW HWXHEro komnoHeHTa ToolBar. Tenepb ecnv Mbl Tenepb M3MEHUM



[NABAZ - ®

pasmMepbl 3anyLeHHOro NPUIOXeHUA, TO KOMMNoHeHT SpeedButton 6yaeT no-
CTOAHHO HAaXOAMTbCA B MPABOM HIKHeM yriy dopmbl (Puc. 2.27).

o Form1

Tect Qam CoandCtCaTRrRHOR NPCREpEA Tuanud,
paxaen “brcacrea T-oil weacs”

KK HASBIBARITCA OCHOBHGIE NEPLA ATWLYT

Baw oreer
Miywoesse
Pyrenpe

Ky

[

¥ ] Form1

TEcT Sl ChnnlTCaTEinnch NPOBEREH Jnanud,
paaen “Buonorsa T-oil weacc”

KK HASLIBAKITCA OCHOEHEIR mepsa I'ITHIJ?

Baw oreer
Mywoemse
Pyectue

Konmyproe

¥ Form1 - olEH|
TCr A% CACTORTEALMOR NS Taniid,
pasaen “Bwonoras T-of wasoc”
Kax salBaToR OCHOBMBE NepsR NTALT
Baw oteer
Mysoswe
Pynctue
Koemyprmee
Muxogue

(¥} Form1

[ -

Tecr ans camocTonTensmod Nposepns Inanmd,
paagen “Grosondn T-0f wasc”

Kak HaILIBAKITCA OCHOBHBIE NEpER NTHYT

Baus oTeet
Mhyoswe

Pyscnue

[ -

Puc. 2.27. HenpasgusibHoe u hpagusibHoe pacnosioxeHue
KHONKU NpuU U3MeHeHUU pa3mepos popMebl
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Boigenus kHomky SpeedButtonl, nepengém B «Object Inspector» Ha 3a-
Knagky Events, knukHem 2 pasa B none OnClick v co3gagnm npotoTun npoLie-
AYPbl OTK/IMKA Ha HakaTve OaHHOW KHOMKK. B NoABMBLIEMCA pefakTope KOAa
Hamgem npoueaypy, creHepupoBaHHyto cpefon IDE, v 3anvwem Kog ana CMeHbl
CTPaHUYKM:

procedure TForml.SpeedButtonlClick(Sender: TObject) ;

begin

TabControll.ActiveTab:= TabItem?2;
end;

B pe3synbrate paboTbl NpUBEAEHHOIO KOAa akKTMBHOW CTPAHUYKON KOMMO-
HeHTa TabControl1 HasHauaeT BTopas Tabltem2. Tenepb Bbl MOXKeTe yxe Ca-
MOCTOATENIbHO Ha KaXK[OW CTPaHMUKe PasMeCcTUTb aHalormyHble KOMMOHEHTDI
TSpeedButton 1 3aaaTb Npoueaypbl OTKAMKA Ha HaxaTtue. Hanpumep, onsa BTo-
POV CTPAHMYKM 1 KHOMKK Kof OyAeT BbirAAeTb Tak:

procedure TForml.SpeedButton2Click (Sender: TObject);

begin

TabControll.ActiveTab:= TabItem3;
end;

HeobxoamMmo NpoTecTMpoBaTh NPUNOXEHME ANA Pa3UHbIX HEMOBTOPAIO-
WMXCA BapmaHTax BblbOpa OTBETOB Ha BOMPOCHI, YTOObI yOeauTbCsa B NpaBusib-
HOCTW OTODPaKeHWA pe3ynbTaToB TeCTa Ha NOCNEAHEeN CTPaHNUKe.

[ 83 ]
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2.9. BapuaHTbl uHTepdelca nonb3oBaTens

B maHHOM npoekTe Mbl pacCMaTpmMBaeM Co3aaHve MynbTu-nnaThopmMeHHO-
ro npunoxeHus. MNpunoxeHne MOXHO cobpaTh Kak ANa onepaLnmoHHbIX CUCTEM
Windows unu Mac OS, Tak 1 ana iOS vnn Android. MNpwn cmeHe LieneBon nnat-
bopMbl Cpefla aBTOMATUUECKN MPUMEHUT HYXKHbI «CTUb», @ CODPaHHOe NpK-
NoKeHune ByaeT BbIrALETb ayTEHTUYHO Ha BCEX NMepeyncieHHbix nnatGopmax.
Hauwel oCHOBHOW Lienblo ABAAETCA CO3AaHNe MOOUIbHOIO NPUNOKEHWS, NO3-
TOMY Mbl ByaeM npexae Bcero obpallaTb BHMMAHWE Ha TO, Kak OHO OyfeT Bbl-
rMAafeTb Ha MObUNBHOM yCTporcTee. BapmnaHTt cbopkun nog Windows mbl byaem
MCNONb30BaThb /1A TeCTUPOBAHMA W YCKOPEeHUsa Komnuaauuu npoekta. Koraa
npoeKkT cobupaetca nog Windows, 310 nponcxoaut beicTpee. Takxke ObICTPO
NPOVCXOAUT M 3anyCK MPOeKTa, T.K. HeT HEOOXOAMMOCTY pPa3BepThiBaTb MpPU-
NOKEeHNA Ha MOBWIbHOM YCTPOWCTBE, UTO CaMo Mo cebe ABNAETCA AOCTAaTOUHO
ANVITENbHbBIM MPOLECCOM.

OCHOBHasA CNOXKHOCTb MPW MPOEKTUPOBaHUN MHTepderca MOOUILHOIO
NPUNOKEHNA 3aK/loUeHa B OCOOEHHOCTM WCMOMb30BaHNA CMAapTOOHOB WK
nnaHwWweToB. boNbWMHCTBO NOCOOUIA MO AM3aHY NPUNOXKeHUI 1 web-ar3ain-
HY, eC/IM OHW He KacatoTCA MMeHHO MOOUAbHbBIX pelleHnin, OpUeHTUPOBaHbI Ha
PabOoTy MblIlWbIO MW KNaBMaTypon HacTonbHoro MK, MobunbHoe npunoxexHue
YMPaBIAETCA NPU MOMOLLM KaCaHWI NanbLeB pyK, YTO HaflaraeT ornpefenieHHble
TpeboBaHMA K pa3mellieHNio B13yabHbIX KOMMIOHEHTOB, X Pa3Mepam, B3anm-
HOMY PaCMONIOXKEHMIO, BbIPDaBHWBaHWIO (3aaaéTca ceonctsom Align). MNpakTu-
Uecku BCerga no-pasHoMy CNpoeKTMPOBaTh MHTEPGENC, OCHOBHbLIM MPaBUIOM
30eCb ABNAETCA AOCTMKEH e MaKCMManbHOro yaobcTea nosb3osaTtens. Paccmo-
TPUM CNeayLIe BapUaHTbl yydleHnsa nHTepdeica.
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&1 Welcome Page D

Style: j" Android v

KpaTko — || Buonorus 7 knacc AnaHacTpoek

Kak Ha3bIBalOTCA OCHOBHbIE Nepbsa NTUL?
YaoaneHo

MyxoBble

PyneBble
KOHTYpHbIE

MaxoBble

MNoackaska — N°1 13 10 (npaBunbHbIX 0) «— Hy»Ho?

TeKyLMn cTaTyC

Puc. 2.28. BapuaHm uHmepgetica nonbzosamerns

CHavana Mbl nepeknoyumM amzanHep B pexum otobpaxeHua ana OC An-
droid, Kak nNokasaHo Ha puc. 2.28. VIMEHHO B TaKOM peXiMMme Mbl CMOXKEM Ha-
CTpOUTb MHTEPdENC C y4eTOM OCODBEHHOCTEN MMEHHO JaHHOW onepaunoHHON
cucTembl. PAaCCMOTPYM OCHOBHbIE N3MEHEHUA:

1. Ha3BaHue «bronorma 7 Knacc» CyLlecTBEHHO KOpoue CBOEro npefbl-
Ayulero BapuaHTa. [1na MoObunbHbIX NPUNOKEHWI XapakTepHbl KpaTkie
Ha3BaHWA. 5TO 0OYCIOBNEHO MasbiM abCOMIOTHBIM Pa3MepOM 3KpaHa, no-
STOMY AIMHHbIV TEKCT OyAeT BOCMPON3BOANTLCA MENKNM LWpndTOM. Men-
KU MHOTOCTPOYHbBIV TEKCT BbI3blBAET TPYAHOCTU NP YTEHUM C SKPaHa
MOBWIBHOIO YCTPOMCTBA.
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[lobasunncs komnoHeHT TSpeedButton ans HacTpoek. TeCTMpoBaHWe MO-

XKET MPOBOANTLCA B Pa3HbIX pexknmax. Hanpumep:

e Ha KaXAbl BOMPOC AAETCA OrpaHMYeHHOEe BPEMA—TakoW PeXnM
MOXHO BKJTIOUNTb U BbIKIIOUATD;

e Npwu paboTe «Ha Bpema» MOXKHO BKIIOUNTb JOMONHUTENbHbIE Oansbl
3a CKOPOCTb OTBETY;

e MOXKHO Pa3pelunTb WM 3anpeTuTb PEXMM MPOMyCKa BOMPOCOB
C BO3MOXHOCTbIO 3aTeM BEPHYTbCA K HUM;

e PV HEObXOAMMOCTI CO3AAHUA «MATKOTO» PeXMa TeCTUPOBAHMA
MOXHO Pa3pellnTb MOJb30BaTeNO BOCMOb30BATLCA MOACKA3KaMM
NPY HaXaTK Ha COOTBETCTBYIOLLYIO KHOMKY; MOACKA3KM Takxke MOryT
OblTb C PA3MUYHON CTEMNEHBIO KOHKPEeTU3aLMnm — OT OAHOW A0 Tpex
MOACKA30K;

e MOXHO MPVHYOWTb MOMb30BAaTENA K MOBTOPHOMY MPOXOXAEHWIO
TeCTa Mo BOMPOCaM C OlWMOKamu Cpasy WUnv nocsie AemMoHCTpaLum
yyebHOro Mmatepuana.

YnanéH kommnoHeHT Label2, nvetoLnin BCnomoratenbHoe 3HadeHve (nyy-

e n3beratb SNEMEHTOB MHTePdeiiCa, «neperpyKatoLLnx» ero Au3arH).

[lobaBneHa KHOMKa «MOACKa3Kay, HaxaTve Ha KOTOPYIO AEMOHCTPUPYeT

AOMONHUTENbHbIN TEKCT, MOMOratoLWMIA NONb30BaTENIO CAENATb NPaBUIb-

HbI BbIOOP. BO3MOXHbI BapuaHThl: He 6onee 3 NOACKa30K Ha BeCh TECT;

MO OAIHOV NOACKA3Ke Ha KaxkAbl BOMPOC; CHUXeHWe CyMMapHoro 6anna

B C/lyyae MCMONb30BaHWA MOACKA30K U T.A. 3TO YXKe 3aBUCUT OT JNIOTUKM

TecTa 1 NONHOTLI MOATOTOBIEHHBIX MAaTEPVANOB.

[obasneH komnoHeHT TLabel ana oTobpaxeHuna cTaTyca NPOXOXKAEHWA

Onpoca B BMAE HOMepa TeKyLLero BONpoca 13 obulero uncna.

KHomKa «cnefytoLnin BONPOC» OCTaBfeHa, HO eé HasHadeHue TpebyeT

obcyxaeHua. Ecnv Mbl NpUHMMaeM Bapm1aHT, UTO MOJb30BaTeNb B CBOMIX

OTBETaX KECTKO CNeayeT 3alaHHON NOCNe0BaTeNbHOCTY, TO MPU OTBETE

Ha TeKyLMM BOMPOC MOXHO MepeKsioUaTbCA Ha Cefylowm aBToMaTu-

uecku. Torfa faHHasA KHOMKa He Hy»kHa. Ecv paspewmnTb nonb3osaTestio

NpOmnyckaTb BOMNPOCHI C NOCNeAYOWMM BO3BPALLEHVEM K HUM, TO JaHHaA

KHOMMKa Y>Ke O3HauaeT He «Cefy oL BOMPOC», a «MPOMnyCTUTL BOMPOC».



OCHOBHbIE KOMNOHEHTBI AAS MOBVABHOW PA3PABOTKM

Ol—leBI/I)J,HO, YTO COBEPWEHCTBOBATb NMPUITOMKEHNE MOXHO OCTAaTOYHO OOJ1-
o 1 BeCbMa NPOAYKTMBHO. Mbl nuwb npnBEJIN HEKOTOPbLIE MYTU YNyYLIEHNA
1 NOBbILWEHWA y,EI,O6CTBa NCMOTb30BaHNA MPOUITOXEHNA.

2.10. NpueMbl NOBbIWeEHUSA KayecTBa KoAa

KomnoHeHT TTabControl Bo MHOIMX Clly4asax ABAAETCA OCHOBOW MHTepde-
Ca MOOUbHbIX MPUIIOXEHWI, T.K. OH MO3BOSAET BeCbMa NPOCTO pean3oBbiBaTh
N OPraHn30BbIBaTb HECKOMBbKO CTPaHWYeK. PaHee Mbl paCcCMOTpeNn OCTaTOYHO
nerkum cnocob Haeuraumu, T.e. nepexofa C OHON CTPaHMYKM Ha ApYryo, Ha-
npumep:

TabControll.ActiveTab:= TabItem?2;

[InAa HaBMraymm No BCem CTPaHUYKaM HaM NMPULWNOCh Ha KaxkAoW CTpaHuLe
pasmelliaTb HKHIO NHCTPYMeHTanbHyto naHenb TToolBar, a yxke Ha Helt— OT-
AENbHYI0 KHOMKY Nepexoda Ha Cheaytouyto cTpaHuuy. Yem 6onblie bygeT Bo-
NpoCoB B TecTe, Tem Oonblie ByaeT CTpaHuL, Tem 0oMblie KHOMOK NpuUaETCA
NporpamMmMmMpoBaTh. ECM Halle NpunoxeHe npeanonaraeT Halnymne HeCckosb-
KVX OAHOTUMHBIX CTPaHKL, TO 3bdeKTrBHEE BOCMONBb30BATLCA CefyoWnm Me-
TOLOM.

Co3pgaaum nanky «Actions» B «NpPOBOAHMKEY, 3aTeM nepenaém s cpeny RAD
Studio unu Delphi IDE, co3gagum HoBbI npoeKT: File->New->Multi-Device Ap-
plication | Blank Application. Ha dopmy gobasum komnoHeHT TToolBar, a 3atem
TTabControl. YeTbipe pa3a Haxmem MpaBoOM KHOMKOW MbIWW Ha KOMMOHEHTe
TabControl1 n BbibepuTe «Add TTabltem» 13 BCMbIBAOLLIErO MEHI0. Takim 00-
Pa3oM, ¥ HaC NOABUTCA 4 CTPaHWUKM C 3aknagakamu. Ha BEPXHIOW MHCTpyMeH-
TanbHyto naHens ToolBarl pasmectnm KomnoHeHT TSpeedButton (puc. 2.29).
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Structure % @l welcome Page | o)
% |
=
= TabControll
= Tabltem1 SpeedButt...
+ -y Customnlcon @
= Tahltem? Tabltem1 | Tabltem2 | Tabltem3 | Tabltemd
+ -y Customnlcon
= Tabltermn3
+ -y Customnlcon
= Tabltemd
+ -y Customnlcon
= ToolBarl
SpeedButtoni

style: | £7 windows v

Object Inspector
ToolBar1 TToolBar

Properties | Events
*|MName ToolBarl
Opacity 1
+|Padding (TBounds)
PopupMenu

Puc. 2.29. MHo2ocmpaHu4HbIl UHMepgelc ¢ KHonkou Hasgueayuu

Obpatm BHVMaHWe, 4YTO WMHCTPYMEeHTanbHasA naHenb ToolBarl He npwu-
HaONeXWT Kakom-Nnnbo CTpaHWYKe 1 ABNAETCA eAMHOM A5 BCEX, KaK U KHOMKa
SpeedButton1. YTobbl caenatb HaBWUrauuio yHUBEPCAbHOWM, BOCMOSMb3yeMcA
«CTaHOAPTHLIM AencTBrem». CTaHaapTHOe AeNCTBME — 3TO KOMMOHEHT, KOTO-
PbI yXKe 3apaHee 3anporpaMMMPOBAaH Ha BbiMOSIHEHWe onpeaeneHHbIX GyHK-
umin. «CTaHOapTHble AeNCTBUA» FPYNAMPYIOTCA B CMACKK NPKY MOMOLWM KOMMO-
HeHTa TActionList («CMMCOK OencTBumy).

PasmecTm Ha dpopme kKomnoHeHT TActionList. IaHHbII KOMMOHEHT He AB-
NAETCA BM3yaNbHbIM, OH OyaeT BMAEH TOMbKO B pexume pa3paboTku. 3atem
KIMKHEM Ha Hem 2 pasa 1 B NoABMBLIEMCA OKHe Bbibepem New->New Standard
Action («106aBUTb HOBOE CTaHAAPTHOE AENCTBMEY), KaK NMoKaszaHo Ha puc. 2.30.
3atem Bblbepem TNextTabAction ana co3paHuAa HOBOrO «CTaHAAPTHOro Aen-
CTBUA», 3aNPOrPaMMMPOBAHHOIO Ha MEPEXOA K ClIeAyioLLen CTPAaHNYKe KOMMO-
HeHTa TTabControl.
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SpeedButt...
(@ Standard Action Classes Ex

Available Action Classes:
TRMXBindMavigatePost A~
Eﬁ’ ) ) TFMKBiana»uateCanﬁceslh
554 e . = TFMXBindMavigateRefre
@ Editing Form1.ActionList1 TFMXBindNavigateApplyUpdates
T Y TFMXBindNavigateCancelUpdates
1 : 4 -Media Library
| New Action Ins TTakePhotoFromLibraryAction
| New Standard Action... Ctrl+Ins » TTakePhotoFromCameraAction
. — TshowShareSheetAction
4 -Phone Dialer
2 TPhoneCallAction
4-Tab
TChangeTabAction
[TNextTabAction | 3
TPreviousTabAction
o -View
TViewAction
4 -Window

a T T . -

Tabltem1 @ Tabltem2 = Tabltem3 = Tabltemd

ActionList1

oK Cancel Help

Puc. 2.30. [JobasneHue H0O8020 CMAHOAPMHO20
delicmeus 019 Hagueayuu

Mbl 0O6aBUNN «CTaHOAPTHOE AENCTBME», T.e. HeKylo ToTOBYI QYHKLMIO
nepexofa Ha cnefyouwylo CTpaHnuky. aHHoe «gencTeme» (Action) xpaHuTCA
B «Cnmcke fenctBuin» (ActionList), HO AnA paboTbl €ro HyXHO CBA3aTb C Liene-
BbIM KOMMOHeHTOM. OWwKrboyHO npeanonarats, Yto A0OABNEHHOE [encTBue
TNextTabAction Kakum-n1nbo 06pa3om CamMoCTOSATENbHO HAYHET NUCTaTb Tab-
Controll. MpencTtaBbTe cebe, UTO «AENCTBME» €CTb HEKUM «MOTOpUMK»., Cam
no cebe oH GecnoneseH, eCn ero He CBA3aTb C KakKMM-HUOYAb MEXaHU3MOM,
KOTOpbIN OH ByfeT NPpUBOANUTL B ABUXKEHME. [TOSTOMY Mbl CBAXKEM «AeNCTBUE
TNextTabAction ¢ komnoHeHToM TabControl1.

Boibepem B cnncke Actionlist] Tonbko AobaBneHHOe «CTaHAapTHOe Ael-
CTBME» (OHO OCTAHETCA BblAeNEHHbIM aBTOMATUYECKM Nocne AobasneHnsa u oy-
aeT HasbiBatbca NextTabAction1), a 3atem Bbibepem ero corcteo TabCon-
trol kak «TabControl1» (puc. 2.31). Hy)xHO 0O6paTTb BHVMaHMe Ha CBOWMCTBA
Transition n Direction, CMbIC/T KOTOPbIX MOXHO MOHATb M3 Ha3BaHWA WK MO-



[NABA 2

SKCNEePUMEHTMPOBATL Ha HalleM npumepe. CBOMCTBO Transition yCTaHOBIEHO
B CMMCOYHOEe 3HaueHue Slide, NO3TOMy NPV NepekNoYeHNN CTPAHNYEK KOM-
MOHEHTa OHW ByayT MNaBHO CABMIATbCA Ha PafoCTb Nonb3osaTtento. CBONCTBO
Direction onpeaensaeT HanpaBneHne NepenncTbiBaHNA: OT MAaaLlero Homepa
CTPaHMYKM K CTapliemMy (MpAMOM NOPAAOK) UK OT CTapwero K Mnagwemy (06-
PaTHbIM NOPAAOK). [Tpouecc aHVMUPOBAHHOTO MEPENNCTbIBAHWA CTPAHNYKW,
ecnu BblbpaHo 3HaueHue Slide ana ceoicTBa Transition, JOCTaTOYHO 3aTpaT-
HbIA C TOYKM 3pEeHUA pecypCcoB amnnapaTtHoro obecnedeHusa. Ecnm noteHum-
aNnbHbIM KPYr Mofb30oBaTeNeln Ballero NpunoKeHnsa obnafaeT ManoMOLIHbIMM
AeleBbiMY MOBUbHBIMUA YCTPOMCTBAMMW, TO «CKOMIbXEHME» 3aKNAAOK MOXKeT
BbINOMHATLCA He BCerfga MnaBHO. Toraa »kenatesbHO NOXepTBOBATb KPacoTow
UHTepdEenca N 0CTaBUTb 3HaUYEHMe CBOMCTBA Transition kak None, uto npuBeaéT
K MTHOBEHHOW CMeHe CTPaHUYek.

Structure E X @ Welcome Page | 7]

= f._lm... Style: | £ Windows vl Vie

= Hﬂ,ActinnLisﬂ
= &Tab
% MextTabhAction]
= TabCentroll
= [T Tabltem? y

SpeedButt...

Tabltem2 Tabltemd

Tabltem3

Tabltem1

Editing Form1.ActionList1
|
5~ X7 |

NextTabAction1 ThedTabAction - ActionList]

Properties | Events Cateqgories: Actions (FMX):
Direction Mormal ~ (No Category) || MextTabActionl
HelpContext 0 Tab
HelpKeyword
HelpType htkeyword
Hint

+| LiveBindings Desit LiveBindings Designer
Mame MextTabAction]
SecondaryShertCy (TCustomShortCutList)
ShortCut (None)

+| TabControl -
Tag 0
Transition Slide

Puc. 2.31. Hacmpolika cmaHO0apmHoz2o delicmaus
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[Ina 3akpennenHua elle pa3 0bCYANUM NOHATUE «eCTBIMEY, BOMMOLIEHHOE
B Buae Action cnmcka TActionlList. «[lecTBre» eCcTb Hekaa QyHKUMA, HO He
B BME MMEHOBAHHOW YacTu Kofa, NMpUHMMAatoLlen napameTpsl, 4to B Delphi/
Pascal BBoguTCA KntoueBbIM CioBoM function mnu procedure. «[lecTare» 1nm
Action ABNAETCA KOMNOHEHTOM, OObeKTOM. BCMOMHIMM aHanorno ¢ «MoTopun-
KOM», KOTOPYIO Mbl MpeACcTaBuIv Bollwe. MOTOPUMK MOXKET BbINMOSHATL 3a4aHHOe
AencTBre, ecn ero NpaBuibHbBIM 006Pa30oM MNPUKPENUTb K LIENEBOMY MEXaHW3-
my. [1na ero BKtoYeHUA HEOOXOAMMO NOAKMOUMTL CrelManbHY KHOMKY.

Mbl npucoeamHunn NextTabAction1 k PageControl1, Tenepb «MOTOPUMK»
OyaeT «mcTath CTpaHuykmy., OCTanocb peann3oBaTb CBA3b C KHOMKOW, 3any-
cKatolen «moTopumky, T.e. NextTabAction1. Takon kHonkon byaeT SpeedBut-
ton1. [lna Heé mbl He Byaem nporpamMmmmnpoBaTb cobbitne OnClick, 3meHawmn
AKTVIBHYIO CTPaHWMUKY (Kak Mbl 3TO filenanu paHee). BCé 310 yxke peann3oBaHo
B NextTabAction1, T.K. encTBre — CTanHAapTHoe. Mbl MCnonb3yem CBA3Ky: «Lle-
NEeBOW KOMMNOHEHT» — «[leNCTBnE» — «INeMeHT nHTepdencar. B Hawem cnyvae
s70: TabControl1 — NextTabAction1 — SpeedButton1.

Boigenum Ha nHTepdence SpeedButton1 1 cBaxem eé C «aencTemem». [Ana
storo B Object Inspector B cBoMCTBe Action JaHHOMO KOMMOHEHTa 13 Chu-
cka Bblbepem NextTabAction1 (puc. 2.32). Mbl He BBOAMM HAAMWCb Ha KHOM-
Ke, T.K. OHa MONyuynT eé n3 CBA3aHHOro AencTenA. Camo «4encTBre» MmeeT
csoncTeo «CustomText», KoTopoe OyaeT mepefaBaTbCA KHOMKE, CBA3aHHOMN
C HUM. KnrKHem ABa pasa Ha cnucke aencteui ActionlList1, Boibepem aenctame
NexTabAction1 v Beegem «Cnepaytouiaa» B cBonMcTBo CustomText npy nomMoLn
Object Inspector. Haagnmncb Ha KHOMKE M3MEHNTCA aBTOMATUYECKU.
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Object Inspector X ﬁwekgme Page E?j
SpeedButton1 TSipeedButton - Style: | £ Windows
Properties | Events
»| Action [ 8 speeghurt..S
Align Mew Action
#l| Anchors | New Standard Action 4 Tabltem1 | Tabltem2 | Tabltem3 & Tabltemd
AutoTran
CanFocus MextTabActionl
CanParentFocus |[| False @
ClipChildren [ False ActionList1
ClipParent [ False
Cursor crlefault TexcT nepsoi CTpaHnyKy
DragMode dmManual
Enabled True

EnableDragHighli¢ |+ True
GroupMame 0

Height 22
HelpContext 0
HelpKeyword

HelpType htContext
HitTest True
LeMe e m ol M Eal-n

Puc. 2.32. YcmaHosneHue c8a3u mexdy Oelicmauem U KHONKoU

Teﬂepb MOXHO BbIMOTHUTb CTaHAAPTHYO npouedypy no COXPaHeHWIO 1 3a-
MyCKYy NMPUITOXKEHNA. BbICTpaﬂ KHOIMKa Ha BerHeI7I MaHenn 6y,£l€T BbIMONHATb
CMeEHY CTPpaHN4YeK B MJIaBHOM peXnme.

PaccMmoTpeHHasA TexHMKa MCNob30BaHMA CTaHaapTHbIX gencteumi (Standard
Actions) anaeTca 3GdeKTUBHON 1 NONYNAPHOWM Cpeamn pa3paboTunkos. Boige-
JIMM OCHOBHble JOCTOMHCTBa NOAOOHOro Noaxofa:

e BO3MOXHOCTb 1CMO/b30BaHMA OOMbBLIOMO YMCIa CTaHAAPTHbBIX AENCTBIN
(Kak, Hanpumep, «McTaHne CTPaHNYEK»), UTO SKOHOMMUT BPEMS 1 CUIbI
Ha peanv3aumio TMNOBbIX QYHKLIW;

e LieHTpanM3auma MHOrVX, NoAe3HbiX GYHKLMIA B € AMHOM MeCTe — CrnCKe
aencrteun (Action List), uTo NO3BONAET NErKO OPUEHTUPOBATLCA [axe
B 60MbLIOM MO 0O6bEMY KOAA MPOEKTE;

e efuHoobpa3ne B ohopmneHuM NHTephenca Ha OCHOBE ODLLIENPUHATbIX
MOAXOA0B B MPOrPaMMMPOBaHMN.
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[na 3akpenneHna martepuana Co3faarM «Mnofb30BaTeNbCKOe OENCTBUEY,
KOTOpOEe B OT/INYME OT «CTaHAAPTHOro» NPUAOETCA NPOrPaMMMPOBaTb CaMUM.
LlenkHem OBa pasa Ha KOMMoOHeHTe Actionlistl, B pe3ynbrate OTKPOETCA He-
Honblloe OKHO ANA pefdakTMpPOBaHMA AeNCTBUI. Haxmem Ha kHonky New Ac-
tion, Kak MokasaHo Ha puc. 2.33.

Cnegyrowan

Tabltemd

Tabltem1 | TabltemZ | Tabltem3

M
GEEr

[
(11

sieds oo : : x
Ph-cur2¥ (@ Editing Form1.ActionList1 | x
9~ % |

Ca New Action (Ins) | Actions (FMX):

|_ (Mo Category) |
Tab

Texcr nepso

Puc 2.33. [JobasneHue Ho8020 «N0/1b308AMETbCKO20 0elicmaus»
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Tonbko 4TO gobaBneHHoe AeNCTBME MO YMOMUYAHNIO MMeeT Ha3BaHue Ac-
tion1, oCTaBMM ero Kak ecTb. B 60nbWMHCTBE CllyYaeB, eCTeCTBEHHO, CO3[aH-
HbIM JEVCTBUAM HYXXHO 3aJaBaTb OCODOble Ha3BaHWA, UTOObI He BO3HWMKIO Ny-
TaHWLbl NPW ObpalleHUM K HOMEPHbBIM Ha3BaHWaM: Actionl1, Action2, Action3
M T.4. Takxe He cnefyeT nyTaTb Ha3BaHve gencTsma (CBoMCTBO Name) ¢ Tewm,
uTo ByaeT oTobpaKaTbCA Ha CBA3AHHbIX KOMMOHEeHTax (CBOMCTBO Text). Boibe-
pemM CBOMCTBO TekCT B Object Inspector 1 3agagnm emy 3HaueHue «[lencteme 1».
[loTom nepenaém Ha 3aknagky Events n aBaxabl wenkHem B none OnExecute.
B co3zpaHHbI NpoTOTUN GYHKLMK, pearmpytollei Ha cobbitne OnExecute, BBe-
AeM Cnefyowmnm Koa:

procedure TForml.ActionlExecute (Sender: TObject) ;

begin

ShowMessage ( ‘IelicTBMe BEHIIOJIHEHO' ) ;
end;

Takm obpa3om Mbl Cco3fdann HoBOe «aencTBue» Actionl, KoTopoe byaeT
XPaHNTbCA B Cnincke aencrenim Actionlist] HapAdy C y»ke CO3haHHbIM CTaHO4apPT-
HbiM NextTabAction1. MNMoka gencTene Action] He CBSA3aHO HU C KaknM dnemeH-
TOM YNpaBneHWa — BM3yanbHbIM KOMMOHEHTOM GOopMbl HTepdetca, NO3TOMY
BbINOMHWTL ero byaeT Henb3A. YToObl BLINOAHUTL FOTOBOE [eiCTBMeE, pa3me-
CTUM Ha GOPMe HECKOSIbKO dN1eMEHTOB YNpaBneHns 1 caxkeM nx ¢ ActionT.

Ha nepByto 3aknafgKy nomMecTm KOMMOHeHT TSpeedButton v KOMMNOHEHT
TButton, koTopble HaxoasaTca B pasgenax Standard n Additional nanuTpbl kKom-
noHeHTOoB. [lanee, Kak NoKa3aHo Ha puc. 2.34, Bbibepem nNooyepeHO 3TN KOM-
MOHEHTbI 1 CBOMCTBY AcCtion 3adafum 3HauyeHre Action1 13 CnrcKa Npu NOMOLLM
Objectinspector. Tenepb KHOMKM MOMyYaT He TONbKO HaAMWCK, COOTBETCTBYIO-
LiMe CBA3AHHOMY «[EMCTBUNIO», HO 1 MPW HaxXaTun OyayT MHUUMMPOBATL BbINOA-
HeHue kofa cobbiTa OnExecute gencTema Action.
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Bl .a-.. a.-\cuom Style: | £ windows
S dy Tab
+% NetTabActionl
-] TabCentrol1
=1 T Tabltem1 Tabltem1 | Tabltem2 | Tabltem3 | Tabltemd
[5] Button1

+ l_!ﬁ Customlcon @
[S] Labell
Object Inspector ActionList1
SpeedButton2 TSpeedButton Buttonl

ettty t
Action Action1

Cregyrousan

Texcr nepeoi CTpaHAYKK /

Tvenman TIEW RCoon Aefictene 1
OnApply§ New Standard Action
OnClick
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OnDragDt NextTabAction1
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OnDragEnd SpeedButton2

OnDragEnter

Puc. 2.34. YcmaHosneHue c843u Mexoy
Oelicmguem U 3/1eMeHMoM ynpas/ieHus

Ckomnuavpyem 1 3anyctum npunoxeHune. llpu Haxatnn Buttonl wnu

SpeedButton2, cpaboTtaeT OAHO U TO e CBA3aHHOe AelncTeue Actionl (puc.
2.35).
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Q Form1 - O
Cnegyrowan
Tabltem1 | Tablts Project

JefcTEME BEINOAHEHD

Teccr nepsol

Deicrene 1

Adeicrene 1

Puc. 2.35. Pesynemam pabomei «0elicmaus»

KpaTKO nepevynciim nocneoBaTe/ibHOCTb onepaumm npn NCNonb30BaHN

«gencTamm» Action:

JobaBnaem HoBoe AencTere Action B Cnncok Aenctaui Actionlist;
onpefensaem atpubyTbl €ro B13yanbHOro NpefAcTaBieHna B emeHTax
ynpasneHua (CBONCTBO Text);

peanunsyem npoueaypy OTKAMKa Ha CobbiThe cpabaTbiBaHWUA AeNCTBUA
OnExecute;

B COOTBETCTBMM C AM3aNHOM WHTepdenca onpenendem unu gobasnsem
BM3YyasbHbI KOMMOHEHT (3NeMeHT ynpaBneHns), KOTopbIr OyayT CBA3aH
C JaHHbIM AENCTBUEM;

CBA3bIBaeM cBOMCTBOM Action B Object Inspector anemeHT ynpasneHuns
v 0encTeme,

KOHTPOMPYeM NPaBnAbHOCTb PaboTbl, 3aMyCTUB 1 MPOTECTMPOBAB NPK-
NOXeHne.
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OnncaHHas nocnefoBaTeNbHOCTb WaroB NO3BOAMT NPABUIBHO MPUMEHATL
«AeNCTBUAY, YTO MO3BOUT UMETb ACHYIO CTPYKTYPY KOfla M KOMMOHEHTHOW MO-
Aenv Npunoxexua. B nanbHenwem 3T0 3HaUMTENIbHO COKPATUT YCUAMA Ha pas-
BUTME K CONMPOBOXKAEHWE NPOrPaMMHOrO MPOAYKTA.
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[ 98 ]

r/\ABAB ......... T

AHUMaUUA

3.1. OcHoBbl aHuMauuu B Delphi/RAD Studio/C++Builder

AHVMMaUMA C TOYKM 3peHua nporpammumpoBaHua B Delphi/RAD Studio/
C++Builder ecTb npyaaHue ABMKEHNA KaKOMy-TMO0 BU3yanbHOMY OObeKTY. Ta-
KoM 0OBbEKT MOXKHO Ha3BaTb «aHMMUPOBAHHbIMY, T.€. NPUBOAUMbBIM B ABMXEHME
WA ABVIXKYLLMMCA. AHUMMPOBATb OObEKT B OOMbLUMHCTBE C/lyyae 03HaYaeT 13-
MEeHWTb ero MeCTOMOSIOKEHMe, 33[laBaeMoe KoopamHaTaMmu. ECnm obbeKT AByx-
MEPHbIN AN NAOCKOCTHOW, TO €ro NMOoXKeHne Ha Gopme UM ApyroM KOMMo-
HeHTe onpeaenstoTCa 3HaUeHUAMM CBONCTB Position. X 1 Position.Y. Ecnu o6bekT
MPOCTPAHCTBEHHBIN, TO B KOMMIEKCHOM CBOMCTBe Position gobasnsaetca ewé
OfHa KoopauHata Position.Z. 3anmemcs aHMMaumelr 06bekToB Ha MIOCKOCTH,
T.K. C TOYKM 3peHUa NPUAAHNA ABVKEHWA HET Pa3ngmi, ABAAIOTCA N1 OObeKTb
AByxmepHbiMu (2D, 2-dimensional) nnu TpexmepHbiMm (3D, 3-dimensional).

AHMMAUNMA NCNONb3YeTCA B UIPOBbLIX MW Pa3BieKaTebHbIX MPUIOXKEHN-
AX, HO 3TUM eé NPMEHEeHNe H orpaHnyeHo. ViHTepdencbl COBpeMeHHbIX O13-
HeC-NPUNOXEHWI, HaYUYHbIX MPOrpPamMMbl, 6a3 fAaHHbIX 1 ONepaLMOHHbIX CUCTEM
TaKXKe cofleprKaT anemeHTbl aHMaLn. OKHa «BCMJbIBAIOT», MEHIO <PpaCKpPbIBaeT-
CAA», KHOMKK M3MEHAIOT CBOW LIBET 1 pasMep U T.4. AHMMaUMA NpucyLa nobomy
BM3YyanbHOMY KOMMOHEHTY 1nu snemeHTy ynpasnerua. B Delphi/RAD Studio/
C++Builder mexaHu3m npuaaHua ABMXKeHWs obbekTam WM aHumauma Obina
nobaBneHa npexae BCEro AnA CO3AaHUA COBPEMEHHbBIX U MPUBIEKaTeNbHbIX
UHTepdencoB. [JaHHbI MeXaHW3M ABMAETCA YHMBEPCANbHBIM, MO3TOMY MOXET
ObITb MCMONb30BaH W AN CO34aHUA NMPOCTbIX UIP U UHTEPAKTUBHBIX MPUIOXKe-
HUI.

PaccMOTpUM TeXHUKY aHMMaLMM NPOCTbix 0bbekToB. Co3aaAMM Nanky Ha
XeCcTKoMm ancke, 3anyctmm Delphi, B rnasHom meHio BbibepuTe File->New Multi-
Device Application 1 coxpaHum NPOEKT B CO3AaHHYyt0 nanky «Project 3.1». Ha
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dopmy pobasmm komnoHeHT TCircle, KOTOpbI NpeacTaBNAeT COOOM «KPYIKOK.
PasmecTm ero Tak, kak mokasaHo Ha pwuc. 3.1.

Structure rx ﬁWelcome Page ﬁ Database Software and Developer Tools
x | Style: | £7 windows
=[] Form1
[S] Circlel
D -~ @
Object Inspector R
o] @
Circlel TCircle -
(ol ogdo)
Properties | Events

ClipParent [ False L] Q Form1 = B
Cursor crDefault
DragMeode dmManual
Enabled True

EnableDragHighlic v] True
=] Fill (Brush)
| Bitmap (TBrushBitmap)

Color [] #FFEQEDED
Gradient (Gradient)
Kind Solid

+|Resource (TBrushResource)
Height 50

HitTest True
#|LiveBindings LiveBindings

Locked [] False

#|Margins (TBounds)

#|Name Circlel

Opacity 1

#|Padding (TBounds) hd

Puc. 3.1. ®opma c komnoHeHmom TCircle 8 dusatiHepe u NpusIoXeHUU

Mbl ByaeM aHUMUPOBATL «KPY»KOK», T.e. komnoTeHT Circle1: TCircle. Ecnv mbl
nepemellaeM BM3yasnbHbI KOMIOHEHT No opme B design-time, TO n3meHsaeT-
CA ero csomncTso Position, npeAcTaBneHHoe ABYMA cocTasnsowmmn Position.X
u Position.Y. CooTBETCTBEHHO, €CI1 Mbl B runtime Oygem M3meHATb NPOorpaMm-
HO 3HaueHue cBonCTBa Position.Y, To «Kpy>KoK» byaeT ABUIraTbCA MO BEPTUKAIN,
T.€. BBepx-BHM3. B Delphi/RAD Studio/C++Builder ana atoro ectb cneunanbHble
KOMMOHEHTbI, KOTOPbIE MOXHO HaCTPOWUTL B design-time BO n3bexxaHnu pyyHo-
ro BBOAA KoAa.

B Hawel 3aaave «KpyXoK» 1n300paxkaeT «MAYMK», MafjaloLlinin CBepXy BHU3
Ha TBEPAbIV MO U OTCKaKMBaloLWMIM 0bpaTHO BBepX. [TocMOTpUM Ha puc. 3.2,
UTOObI MOHATb, KaKMM 0O6PA30OM HY>KHO M3MEHATb KOOPAMHATBI ANA AOCTUXKEHMA
onuncaHHoro adgodekTa. 13 pucyHKka ACHO, YTO M3MEHATeCA 3HaYeHne KOOPAMHa-
Tbl Position.Y OT KpamHero BepxHero B KpamHee HYXXHee NonoxeHue. 370 13-
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MeHeHNe OOJIXKHO NMPONCXOONTb BO BPEMEHN, 4TOObI CO34aBaliCA 9¢¢EKT OBun-
XeHua. Ecnn KOOPAWHATbl UBMEHATCA MTHOBEHHO, TO Mbl HE YBUAOANM ABVXKEHWE.

Structure X @1 Welcome Page @ Database Software and Devel
::‘—?F Style: | £7

= orm1
5] Circlel

Object Inspector o

Circle1 TCircle

_' Properties. Events
»|Name Circlel
Opacity 1
| Padding (TBounds)
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=I| Position (TPosition)
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— ROTSTETITTE v

+|RotationCenter | (TPosition)
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1| Scale (TPosition) o

+|Size (TControlSize) " Howeuroe
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Puc. 3.2. Cxema aHumayuu

[TOMeCTM KPYXOK B HauaslbHOe MOJIOXKEHWe, rae 3HaYeHne KoOopaMHaTh
Position.Y pasHO 0. A BOT C KOHEUHbIM 3HauyeHneM KoopauHatel Position.Y He
TakK BCe OYEBMAHO, T.K. pamepbl GOPMbl MOTYT ObiTb pPasHbiMK. Pacmonoxmnm
KOMMOHEHT B KOHEYHOM MOIOXKEHNM N 3aNOMHUM 3HadeHue Position.Y. B gaH-
HOM MpKUMEpPEe 3TO 3HaYeHMeE PaBHO 264.

Tenepb peanusyem aHMMaumio. Mbl 3HaemM HauyanbHOE 3HaueHne Koopau-
HaTbl Position.Y, eé KoHeuHoe 3HauYeHne, a ANTENbHOCTb MPOoLecca U3MeHEeH A
noabepém Tak, UTobbl KPYKOK M300paxan nafeHve peanbHoOro chepryeckoro
obbekTa. CylwecTByOT pa3nyHble CNocobbl 3aAaTb M3MeHeHWe KOopAMHATbI
Position.Y Bo BpemeHN. Mbl BOCNONb3yeMCA CaMblM MPOCTbIM — NOMeCTUM Ha
dopmy cneumanbHbii komnoHeHT TFloatAnimation. CnenyeT obpatuTb BHU-
MaHWe, uyTo Npun aobaBneHn KoMnoHeHTa TFloatAnimation oH nonagaeTt Ha
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rnasHyto dopmy. Ho Ham HyXHO, 4Tobbl OH Obln NpuBA3aH MMmeHHo K TCircle,
T.K. UMEHHO ero OH W OyaeT aHMMKpoBaTb. [Tocne nobaBneHMA KOMMOHeHTa
TFloatAnimation obpaTtmca K naHenwu Structure, 3axBaTiM ero MbllblO U nepe-
mecTuMm Ha y3en TCircle, Kak nokasaHo Ha puc. 3.3.

5|
~] Form1
S Circlel
- Y FloatAnimation1
£
=[] Form1
o) it
Object Inspector L "
FloatAnimation1 TFloatAnimatior = £
=[] Form1
_| Properties| Events =1 [E) Circlel
AestaBocnene (] Ealon - Object Inspector X "‘—I loatAnimation1
FloatAnimation1 TFloatAnimatior »
_|Properties | Events
| AutoReverse [ False A Object Inspector P
FloatAnimation1 TFloatAnimatior =

| Properties| Events

| AutoReverse |[] False ~

Puc. 3.3. [lpasuneHoe pasmeujeHue KOMNOHeHMa 0715 aHuMayuu

[nA NOHMMaHWA B3aMMOAENCTBMA «OObIYHOrO» BM3YaNbHOrO KOMMOHEHTa
(B Hawem cnyyae — Circle1) n aHumaumoHHoro (FloatAnimation1) Bocnonb3y-
EeMCst aHaNormen «TPaKTopP» — «0ObeKT». Kak TONbKO TPAKTOP TPOCCOM MpUBA-
3aH K KaKOMy-TMb0 00BbeKTY («<OpEBHO», «DOUKay, «TeNeKKay, <LBENNep» 1 T.4.),
TO NPW ABWXEHWM OH ByaeT nepemellatb CBAa3HHbIM 06bekT. FloatAnimation|
npeacTaBnaeT cobom «TpakTopy, a Circlel — aBMKeMbIN M 0ObeKT. [1pn 3ToM
KOMMOHEHT Ana aHnMaL iy — TFloatAnimation — MoXeT OblTb CBA3aHHbBIM TOSb-
KO C ogHUM obbekToM. Croso Float B Ha3BaHMK KoMnoHeHTa TFloatAnimation
0O3HayaeT, YTO M3MEHATbCA BO BpemMeHK ObyaeT «BellieCTBeHHOe» CBOMCTBO, T.e.
Position.Y.
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OcTaBuM BblaeneHre Ha KomnoHeHTe FloatAnimation1 (puc. 3.3) 1 Bbinon-
HVM HaCTpOWKYy ero cBoncTs B Object Inspector, Kak MoKaszaHo B TabnuLe HUxe.

CsowncTBo 3HaueHune O6bAcHeHne

AutoReverse True Kak TONbKO «MAYMK yNaféT BHM3», TO CpaboTaeT «<aBTOMATUYeCKoe M3-
MeHeHM e HarnpaBeHUA ABVKEHWSY, Y OH «OTCKOUUT BBEPX»

Duration 1 [InnTenbHOCTL aHMMaLUMK, T.e. BPEMS, 3a KOTOPOe KPY»KOK CMeCTUTCA
3 HaYanbHOrO NOMOKEHNA B KOHEUHOE; 33aéTCA B CEKYHAAX

Enabled True AHUMALMA BKIOYEHA

Interpolation Quadratic BbibpaTb 13 CNUCKa «KBAAPATUYHBIN» TUM aHUMaLIN

Loop True AHUMaUVs ByaeT 3aUmnKeHa, T.e. <MAYKK» OyaeT CkakaTb 6eCKOHEeUHO
[ONro

PropertyName | Position.Y CsorcTeo cBasHoro komnoHerTa (Circle1), koTopoe bygeT n3MeHATb-
CA BO BpeMeHMU

StartValue 0 HauanbHoe 3HayeHwe Position.Y aHMMWPOBAHHOIO KOMMOHEHTa
Circle1

StopValue 264 KoHeuHoe 3HaueHwe Position.Y aHuMmnpoBaHHoro KomnoreHTa Circle 1

PaccmoTpum cBoncTBO Interpolation 1 ero 3HadyeHne Quadratic. VI3Ha-
YanbHO 3HayeHne bygdet Linear (Mo ymonuaHuio). Monpobyem 3anyCcTuTb Npu-
NOXeHMEe NMEHHO C 3TUM 3HauyeHvem. Mbl YBUANM, UYTO KPY»KOK PaBHOMEPHO
ABVIXXETCA CBEPXY BHW3 1 CHM3Y BBEPX. ITO BbIMAAMT BNOSHE KPACKBO, HO He
COOTBETCTBYET TOMY, KaK ABWXKYTCA OObeKTbl MoA AeVCTBUEM CUMbl TAKECTU.
BcnomHum npoctyio dopmyny y =-g-t?, KoTopaa No3BoNAeT paccunTaTb KOOP-
AMHATY Tena B 3aBUCUMOCTM OT BPEMEHM Npu cBOOOAHOM nageHun. CTeneHb
2 NPVHATO Ha3blBaTb «KBAAPATOM UMCAa», UTO COOTBETCTBYeT cnoBy Quadratic
B aHIMIMNCKOM A3blKe. VIMEHHO TakaA «KBagpaTMYHaA» 3aBUCUMOCTb UCMONb3Y-
eTcA 4na MoAeNnMpoBaHVA Nafatollero Tena (B BUAe NepemMelleHmnsa KpyKouKa).
CBoncTBO Interpolation 3aaaéT MeToa pacyeTa NPOMEKYTOUHbBIX MONOXEHUI
MeXxay HadanbHbIM (StartValue) 1 KoHeuHbIM (StopValue) 3HaueHnem BO Bpeme-
HW.
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3.2. WccnepoBaTenbckull NpoekT ¢ aHUMauue

BbINOMHMM MHTEPECHbI NPOEKT C NCCNefOoBaT/IbCKOW YacCTblo, e aHVMa-
uma 6yaeT Mcnonb3oBaTbCA B NONHOM obbeMe. [TonyTHO pPacCMOTPUM HEKOTO-
pble UHTepecHble 1 nonesHble ocobeHHocT IDE, a Takke KOMMOHEHTHOM MO-
aenv Delphi/RAD Studio/C++Builder. Ha puc. 3.4 npencrtaBneHa rpaduyeckas
KOMMNO3MUMA, MANCTpUpYowaa onTudeckyto unnosuio. CyTb nanosu byaet
BMAHA, KaK TONbKO Mbl CO34aANM COOTBETCTBYIOLLEE NPUNOXKEHNE.

Puc. 3.4. Onmuyeckas unno3us HepasHOMepHOCMU 08UXeHUS

Ha puc. 3.4 KpacHbIMK CTpenkamn 0b03HauYeHbl HampaBieHUA ABUXEHUA
ABYX LIBETHbIX MNPAMOYIObHNKOB (<MALLIMHOKY). DTN «MALLIMHKUY ABUXKYTCA Ma-
pannenbHO M C OWMHAKOBOW CKOPOCTbIO. ECNM COCpefoTounTb BHUMaHVE Ha
CUHEM NPAMOYTYNbHUKE U CNefiuTb 3a HUM HEOTPbIBHO, TO OyAET Ka3aTbCs, UTo
HVPKHAA «MalUMHKa» OTCTaeT W ABMKETCA pbiBKamu. daHHbI 3QdeKT BO3HMKaeT
BCNeCTBME «MONOCATOCTU» JOPOMK, MO KOTOPOW eflyT «MallinHKMy». Ecnv nono-
CKW ybpaTb, TO NPONaAET 1 Cama UIo3unA.

Co3aavM HOBbIV MPOEKT 1 COXPaHWM Ero B COOTBETCTBYIOLLYIO Narnky. Bbi-
bepem rnasHyto dopmy, Haraém ceorncTso Fill B8 Object Inspector, a 3aTem ero
BnoxeHHoe ceoncTeo Color. VI3MeHrM 3HaueHre 3HaYeHne JaHHOro CBOMCTBA
Ha LightGray. Haaem Ha nanuTpe komnoHeHToB TRectangle B pasgene Shapes
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M NOMECTUM ero Ha Gopmy. 3adaarm ero BblCoTy (cBoncTBO Height) kak 300,
a wupunHy (ceoncteo Width) kak 17. Ceonctso Fill. Color yctaHoBMM B 3HaueHne
13 cnucka DarktGray. LiBeT kKOHTypa npAMOyronbHuKa 3adagum Kak DarkGray
(ceowctBo Stroke.Color). [Mocne 310ro co3aaavm elle ofjuH TakoW e NPAMOY-
FONbHUK U pa3mMecTuTe ero Ha paccToaHnn 15 oT nepsoro. Ha dopme AoNXHbI
ObITb BMAHDI ABE TEMHblE BEPTMKaNbHbIE MONOCKM. Ana nonyyeHna 18 nonocok
(@ IMEHHO 3TO HaM U HYXHO) NpUAETCA f00aBNATL elwé 16 B pyYHOM peXxmme.
Ho cyulecTsytoT Kak MUHUMYM ellié 2 cnocoba. OamnH 13 HUX — CO3AaBaTh U pas-
MeLLaTb NOMOCKM AMHAMNYECKM B LIMKIIE Ha 3Tane UCMOMHEHWA MPUIOXKEHWA.

Bropoit cnocob He TpebyeT MporpamMmMpoBaHMa v NOAXOAUT ANA Hauu-
HalowWX. Bolgenm B av3anHepe ABe MOMOCKK, KIMKHYB Ha HUX NooYyepenHO
MbILLIBIO C HaxaTon KHonkow Shift Ha knasmatype. [Janee BbINOAHM TUMOBYIO
onepaumio KOMMPOBAaHNA/BCTaBKM, HanpuMep, NMpv MOMOLWM BCMUIbIBAKOLWErO
MeHto (MpaBadA KHomka mblwy, Edit->Copy/Edit->Paste) nnu kombuHaumm Kna-
Buw Ctrl+C/Ctrl+V. 3aTem Hy>KHO akKypaTHO «MOALENUTb» HOBYIO Mapy NOMOCOK
M NepefBuHYTb NX B HY>XHOe MeCTo (pu1c. 3.5). Tenepb NOBTOPMM 3Ty OnepaLmio
yXe ANA YeTbIPEX MOSIOCOK. B cumTaHHble CeKYHADBI Y HAC y»Ke MOMHOCTbIO 3aMnofl-
HeHHoe nosne!

1. BolgenuTb U CKONUpoBaTb

2. BctaBuTb

3. MNepeTaluTs MbILLKOH

4. MNony4nTb pesynbtaT

Puc. 3.5. KonuposaHue-8cmaska 8u3yasibHbIX KOMNOHEHMo8
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[pn NepeTtackMBaHMM KOMMOHEHTOB MbILbIO OHM MepeMeLLaloTca «CKayKa-
MW», OT OLOrO y3/1a KOOPANHATHOW CETKM K ApYyromy. KoophnHaTHasA ceTka —
3TO efle 3aMeTHble Cepble TOYKM, PaBHOMEPHO MOKPbIBatoLme Gopmy. ECiiv Hyx-
HO NepeaBVHYTb OOBEKT He OT OAHOTO Y3Na K APYroMy, @ BCEro Ha eAnHuLYy, TO
MOXHO M3MEHWTb BPYUHYIO cBOMCTBO Position.X nnu Position.Y, BBeas cooTseT-
creylowee uncno B Object Inspector. Takoro xe adpdeKTa MOXHO J4OCTUYD, Bbl-
AeNVNB KOMMOHEHT 1 Haxas Ctrl+-cTpenka (Ha knasmatype: BBepX, BHIM3, BNPaBo,
BNeBo). Ecnun HaxkaTb kKHOMKy Shift, a He Ctrl, TO Takxe MOKHO M3MEHUTL Pa3Mep
KOMMOHEHTa Ha efuHMLY.

Mocne Toro, kak dopma byaeT 3anonHeHa Nonockamu, JobaBMM elle ABa
NPAMOYTONbHIKA, M3MEHWB VX LUBET MPY Ha CUHWIA W XKENTbIN 1 33aAaB UX pasmep
COOTBETCTBYKOLMM 00pa3om. V3MeHUM 1x Ha3BaHWA — cBoMCTBAa Name —Ha
recBlue n recYellow. HauanbHoe nonoxeHne NPAMOYrONbHKOB AOMIXHO COOT-
BeTCTBOBaTb puc. 3.6. [lobaBmM Ha Gopmy KHoMKy Button1. CoxpaHum 1 3any-
CTUM NPUSIOXEHNe Ha UCMOJHEHWE, MPOBEPUB TEM CaMblM FOTOBHOCTb NMPOeKTa
K 4OOaBNEHWMIO aHUMALNN.

ﬁ Welcome Page |L_|_j
*

=-{T] Form1
=]

+ recBlue
Rectanglel
Rectangle10
Rectanglell
Rectanglel2
Rectanglel3 -
Rectangle14
Rectanglel3
Rectanglelf
Rectangle1?
Rectangleld
Rectangle2
Rectangle3
Rectangled
Rectangle5
Rectanglef
[S] Rectangle?
Rectangled
RectangleS

Style: | £ windows v | Views: {Master

Object Inspector rx
Button1 TEutton -

Puc. 3.6. CmamuyHaAa kapmuHka 0o 006asieHua aHumayuu
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[NABA 3

Hawa 3agada— caenatb Tak, YToObl «MalWVHKMY OBUranuCb OAHOBPEMEH-
HO cneBa Hanpaso. OUYeBMIHO, YTO O/1A 3TOMO MX CBOMCTBO Position.X AOMKHO
M3MEHATbCA BO BPEMEHW. TWM 3Ha4eHnA cBorcTBa Position.X ABnAeTCA Belle-
CTBEHHbIM, MO3TOMY Mbl OyfeM WMCMNOMb30BaTb YKe MPUBbLIYHbLIA KOMMOHEHT
TFloatAnimation ¢ pa3gena nannTpbl KOMNOHEHTOB Animations. MoXHO yCKo-
PUTb MPOLIECC MOUCKA HY>KHOMO KOMMOHEHTAa MO Ha3BaHMIO MO NEePBbIM CUMBO-
nam. MNanutpa obnapaet nonem, BBOA NePBbIX CUMBOJIOB B KOTOPOE OYAeT Bbi3bl-
BaTb aBTOMATNYECKMI MOUCK HY»KHOTO KOMMOHEHTA. EC/IM HECKONBbKMM MepBbiM
OYKBaM COOTBETCTBYIOT HECKOSIbKO KOMMOHEHTOB, TO OHW OyayT BCe MOKa3aHbl.
Ho nckaTb cpean Yepbipéx BapraHToB OyaeT ropasno npotle (puc. 3.7).

nl v | O |[LTFd X
-/ Animatio:
' H TFloatAnimation
B TFloatKeyAnimation
- Layouts

! TFlowlayoutBreak
il TFlowlLayout

Puc. 3.7. [louck KOMNOHeEHMA no hep8biM CUMBOJIAM HA38AHUA

LLlénkHeM ABa pasa Ha komnoHeHTe TFloatAnimation B nanutpe, Toraa
OH MOABUTCA B CTPYKType 00beKkToB Gopmbl (MaHenb Structure). M3HayanbHO
TFloatAnimation nonagaet HeNOCPeACTBEHHO Ha GOPMY, @ 3aTEM €r0 HYXXHO aK-
KypPaTHO «OTTaLLMTb» MPY MOMOLLM MbILLV B HYy>KHOE MeCTO Ha MaHenn Structure.
Y HaC 3TUM «HYXKHbIM MECTOM» ABAETCA KOMMOHEHT reclop, KOTOpbLIN Mpej-
CTaBnAeT COO0W BEPXHUI CUHWNIA MPAMOYTonbHYIK. [Tpoueaypa nepetackmBaHmna
KOMMOHEHTa NoKasaHa Ha puc. 3.8.
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A =] Rectangle2 ~
=] Rectangle?
S] Rectangled
=] Rectangles
=] Rectanglet
=] Rectangle?
=] Rectangled
‘S| Rectangled

S recBottom
5] Rectanglel
5] Rectangle10
=] Rectanglell

‘5] Rectanglel2

5] Rectanglel3 v =] recTop v
% | 5|
‘5] Rectangle2 A 5] Rectangle3 A

=] Rectangled

5] Rectangles

5] Rectangleb

5] Rectangle?

=] Rectangled

5l Rectangled
-1 [B] recTop

v ] FloatAnimation| v

T Rectangle3
5] Rectangled
5] Rectangle5
5] Rectanglet
5] Rectangle?
=] Rectangled

Puc. 3.8. lpoyedypa nepemackusaHua komnoHeHma FloatAnimation1

[Mocne Toro, Kak komnoHeHT FloatAnimation1 nepemelleH Ha reclop, oH
CTaHOBUTCA CBA3AHHbIM C LiefIeBbIM MPAMOYrOfIbHNKOM. [lanee 3afaHnm 3Have-
HMA ero CBOMCTB B COOTBETCTBMU C TabnuLEen HIxe:

CsowncTso 3HaueHune O6bAcCHeHMe

Duration 11 [nuTenbHOCTb aHMMaLUmK, T.e. BDEMA B CEKYHAAX, 38 KOTOpOoe npa-
MOYTOfIbHUK NePeMEeCTUTCA U3 HaUYalbHOrO MNONOXEHNA B KOHEYHOE

Enabled True AHUMaLMA BKTIOYEHA

PropertyName Position.X CBOWCTBO CBA3HOrO KOMMOHEHTa (recTop), KoTopoe byaeT m3me-
HATbCA BO BPEMEHM

StartValue 16 3HaveHue Position.X B Ha4anbHOM NONOXEHNM CUHETO MPAMOYrOSb-
HMKa

StopValue 592 3HaueHue Position.Y B KOHEYHOM NOSIOKEHWUM CUHEFO MPAMOYTOSb-
HMKa

Mpomenaem Ty e camylo npoueaypy CO BTOPbIM  KOMMOHEHTOM
FloatAnimation2, HaumHada oT gobasneHns ero Ha GopmMy 1 3akaHUMBaA CBA3bI-
BaHMEM C KOMMOHEHTOM recBottom. 3HaueHWs ero CBOMCTB 33[4aloTcA Mo aHa-

nornnm C Tem, 4To NOKa3aHOB B Ta6ﬂI/ILI,e Bbile. Cenyac Mbl He 6yﬂ,el\/\ N3MEHATb
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3HaueHue Interpolation Mo ymonuyaHwio, yCTaHOBAEHOE Kak Linear («nunHen-
HadA»). DTO O3HAYaeT, YTO MPAMOYroNbHUK OyAeT ABMraTbCA paBHOMEPHO, Oe3
YCKOPEHWI NN 3aMefJIeHNI.

CoxpaHMM NPOEKT 1 3aMyCTUM NPUAOXKEHWe Ha UCNOoNHeH e, [pAMOYronb-
HVKM aBTOMATUYECKM HAUYHYT ABMIaTbCA, @ €C/IM CKOHLEHTPUPOBATL B3MAA Ha
BepxHeM, TO ByAeT Ka3aTbCA, YTO HUXKHUI OTCTaeT OT BEPXHErO 1 nepemellaeT-
cA pbiBkamn. Ecv yoanutb cepble BepTUKanbHbIE MONOCKM C GOPMbI, TO UASIO-
314 OTCTaBaHMA 1 ABWKEHWA PbIBKaMM NPOMNaféT.

PasmecTim Ha popme KHoMKy Button1. B kauecTBe npoueaypbl OTKAMKA Ha
cobbiTre OnClick Hy>kHO BBECTU KOfl, KOTOPbIN OyAeT CKpbiBaTb MPAMOYTrObH M-
KW1-MONOCKN. BbinonHmTe ABOMHOM Wenyok B nyctom nosne OnClick Ha 3aknagke
Events, 1 nHTerpupoBaHHad cpefa pa3paboTky creHepupyeT WwabnoH npoue-

aypbl.

procedure TForml.ButtonlClick(Sender: TObject) ;
begin

end;

ECnm Mbl XOTUM CKPbITb KaKoW-HMOYAb KOMMOHEHT U3 BUAY, TO ANA 3TOro
CyWEeCTBYeT HeCKonbko cnocobos. Chopmynmpyem NpUHLMMLI BbIOOpa OMMTH-
MasibHOro BapuaHTa:

e KO JOMKEH OblTb MaKCUManbHO KOMMAKTHbIM (4em MeHblle Kofda, Tem
nyuyiie);

e KO [JO/KeH ObiTb yA0b0UMTaeMbIM (MAaKCMMANbHO MOHATHBIM);

e OMepaTopbl, ANTOPUTMbI Y KOMMOHEHTbI IOMKHbBI MCMOMb30BaTbCA MO Ha-
3HaYeHWIo.

Hanee Mbl6yﬂeM pPacCMaTpnBaTb METOObl COKPbITNA 0ObeKTa B COOTBET-
CTBMW C YKa3aHHbIMW BbllLe MPUHLNTTaMIN.
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3.3. 3 deKkTuBHbIU KOA UAU KaK NPaBUAbHO CKPbITb
06beKT

Ecnu Bbinenutb komnoHeHT Rectanglel n nocmoTtpeTs B Object Inspector,
TO TaM MOXHO OOHaPYXWUTb MHOXECTBO CBOWCTB [ake ANA Takoro MpocToro
00beKTa, Kak NpAMOYronbHUK (puc. 3.9). HaumHaowme nporpaMmmmncTbl UCrbl-
TbIBAlOT ANCKOMPOPT M13-3a HE3HAHMA BCEX CBOMCTB KOMMOHEHTOB, KOTOPbIMM
MM NPUXOANTCA OnepupoBaTh. HO He CTONT n3ydaTb BCe CBOMCTBA NOAPAL C UC-
NONb30BaHMEM AOCTYMHbIX UCTOYHNKOB MHGOPMALIMK, HanpUMep, CNPaBOYHOM
cMcTeMbl. TakoW MyTb OWMOOUHBIN, T.K. MHOTME CBOWCTBA MUMEKT CBOW CMbICI
TOJIbKO B KOHTEKCTE pellaemMblx 3afad. Jlyywe n3yyatb CBOMCTBA NO Mepe He-
06X0AMMOCTW peanm3almm KOHKPeTHbIX 3afad. Cenyac Mbl OAHY M3 TaKMX 3aaauy:
COKpPBITME MPAMOYTONbHMKA.

Object Inspector * X @ Welcome Page | [5]]
Rectanglel TRectangle =
Properties | Events
Align Mone -
#H|Anchors [akLeft,akTop]
ClipChildren [] False o
ClipParent [ False
#| Comers [TopLeft TopRight Botto
CornerType Round -
Cursor crDefault
DragMode dmManual
Enabled [#] True
EnableDragHighlic [¥] True
= Fill (Brush) @e
Height 300
HitTest [+ True
#|LiveBindings LiveBindings
| LiveBindings Desi¢ LiveBindings Designer
Locked [ False
H|Margins (TBounds)
3 |Name Rectanglel
Opacity 1 -
#| Padding (TBounds)
PopupMenu
| Position (TPosition)
RotationAngle 0 —
| RotationCenter | (TPosition)
| 5cale (TPosition)
| Sides [Top, Left, Battam, Right]
| Size (TControlSize)
#|Stroke (Brush) a2

Bimd Viewalhe
Name

Puc. 3.9. Cgolicmea 06vekma «npAMoy20/1bHUK»

YopaTb UK CKPbITb 13 BUAY NPAMOTYAbHUK MOXKHO Pa3finyHbiMK Cnocoba-
MU, Mlcxofa 13 MPUHLMNOB, YKa3aHHbIX B pa3aene 3.2, Mbl JOMXKHbl CTPEMUTL-
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CA K MUHUMM3aLMK obbema BBOAMMOro Kofda. ECnvM MOXHO pewnTb 3agady 3a
CYeT OAHOM CTPOUKM KoAa, TO Nydlle Tak v caenatb. [anee, Kof AoNxeH ObiTb
MaKCVMasbHO NPOCTbIM. ECTb Takme npodeccnoHantl, KoTopble, CoKpallas 00b-
eM BBOAMMOTO KOAQ, BbIAIOT HACTOMBbKO 3aMbIC/IOBATbIE KOHCTPYKLMM, UTO KX
BeCbMa CNOXKHO MoHATb. [1nA A3bika Pascal/Object Pascal/Delphi 310 He Takasa
yx 6efa, B oTnume ot A3blka C++, rie MOXHO COCTaBNATb HacTosLme «pebdy-
Cbl». OAHAKO M 3A€Ch HY>KHO NMCaTb MPOrPamMMbl MaKCMManbHO NPOCTO.

CoBpeMeHHble MporpaMmbl MAWYTCA MHOTMMK toAdbMK. [Tpn ycoBeplueH-
CTBOBaHWW MPOrpaMmbl MPUXOANTCA BO3BPALLATLCA K UCXOAHOMY KOOy W 1C-
NpaBnATb, MOANPULMPOBATb €ro, AaxKe eCu KoL CO3AaBanca Apyrim paspa-
HoTUMKOM. Yem npotle byaeT UCXOAHbIM KoM, TeM MeHblle OyayT BpeMEHHble
1 GYHAHCOBbIE 3aTpaThbl Ha 3Ty PaboTy.

Tenepb NpoOOAMOCTPUPYEM TPETUN MPUHLKM, PEKOMEHOYIOWMX UCMOSb-
30BaTb ONepaTopbl, ANFOPUTMBI 1 KOMAOHEHTbI MO Ha3HaueHwuto. YTobbl yopaTb
NPAMOYTONbHMK 113 BUAY MOXHO €ro CBOMCTBY Position. X NMPpUCBONTb Kakoe-HW-
Oyab rMraHTCKoe 3HaueHve. Hanpumep, cnefyowmnin Kog npy HaxaTnn KHOMKK
Button1 npuBenéT K Takomy 3pdeKTy:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Rectanglel.Position.X:= 10000;
end;

[PV TaKOM 3Ha4YeHWM KOOpAKHaThl Position. X MpAMOYTONbHVK NepemMecTmT-
CA faneko 3a npegensl opmbl (OKHA), 1 NOb30BaTeNb €ro He yB1aAWT. byaeT nu
3TOT Kof NpaBubHbIM? C TOYKN 3peHua AOCTUTHYTOro 3ddeKTa — HECOMHEH-
HO. C TOUKM 3peHMA NOHATHOCTM N NTOMMYHOCT — COMHUTENbHO. [peacTaBnm
cebe cuTyalMto, KOraa AaHHbIA KOA Hanucan oauH NPOrpamMMICT, a pa3obpathb-
CA B HEM JOMKeH Apyroun. Jonyctnm, Mbl BUANM TakOW KOA:

procedure TForml.ButtonlOOClick(Sender: TObject);

begin

Rectangle200.Position.X:= 100000;
end;
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UTO MOXKeT MOHATb HEMOCBALWEHHbIM NPOrPaMMNCT? YTO NpK HaXkaTK Ha
KHoMKy Button100 npamoyronbHuk Rectangle200 nepemellaeTca B TOUKY C KO-
opauHaton X, pagHow 6onbwomy ymcny 100000. 3auem OH NepemeltaeTca Tyaa,
ABHO 3a rpaHuly Gopmbl? [Todemy «CTO ThICAY», @ HE KMUIMOH» NN «OeCATb
MWUAMOHOB»? YTO ByAeT C NOrMKoM paboTbl, eCNn U3MEHUTb AaHHbIN Koa? W3
[IaHHOMO KOAa HeACHO, NMNaHNPOBAaNOCh N1 NepemMeLleHne Unm CoKpbiTie npa-
MOYTOJIbHMKA.

BoT TyT Ham npurogaTca apyrue csonctsa 13 Object Inspector. Kak M1HW-
Mym, bonee NormyHeiM OyaeT NonckaTb NOAXOAsllee CBOMCTBO MO Ha3BaHMIO.
Hanpumep, cBorcTso Visible, KoTopoe BCTpeUaeTcs NPaKTUYeCcKn y BCEX BM3Y-
aNlbHbIX KOMMNOHEHTOB. YCTAaHOBKa ero 3HaueHuns B «1oxb» Visible:= false bynet
CKpbIBaTb 00BEKT OT 3puTens. [puuem Ana 3Toro HeobA3aTenbHO NpPorpam-
MMPOBaTb, OCTAaTOUHO B design-time «BbIK/IOUNTb» CBOMCTBO (YCTAHOBMB €ro
B false). [laxke 3anyckaTb NpUNoOXeHne He HYKHO!

[MepepaboTaeT koA OTKAMKa Ha KHOMKY Button1 cneaytowm 0bpasom:

procedure TForml.ButtonlClick(Sender: TObject);
begin

Rectanglel.Visible:= false;
Rectangle2.Visible:= false;

// .. um mak gamnee mo Rectangle 18

end;

OfHaKo MOXHO MOWTK danblie, U UCCNefoBaTb cBOMCTBO Opacity. B ne-
peBofie C aHMNNCKOrO OHO O3HAYaEeT «HEMPO3PaYHOCTb». 10 ymonyaHuo ana
Henpo3payHbix 0bbekToB Opacity paBHO 1. MOXHO AoragaTbCA, YTO Npwu 3Ha-
ueHun 0 06beKT ByaeT NOMHOCTLIO MPO3HaAYHbLIM, T.e. HeBMAMMbIM. Ecnmn Opacity
paBHoO 0.5, To 06beKT byaeT nonynpo3padnbim. OCHOBBIBAACH Ha STOM CBOWCTBE,
MOXHO MONY4YNTb BNOSIHE PAbOTOCMOCOOHbIN KOA:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Rectanglel.Opacity:= 0;

Rectangle2.0Opacity:= 0;

// .. m Tak pgamee no Rectanglel8
end;
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[NABA 3

C TOUKM 3peHmA NOTMKK UCNOoSb3oBaHMe ceoncTga Visible npencrasnaerca
bonee NpaBUbHbLIM. VI3MeHeHWe CTeneHn Hempo3pPaYyHOCTL 3a CYET CBOWCTBA
Opacity Hy»HO, KOrja 3a flaHHbIM OO bEKTOM CKPbIBAETCA APYIOM, @ HaM ero Hy»K-
HO C/lerka nokasatb.

Ewé oaHUM TakuM BapmraHTOM HelleneBoro MCnosb3oBaHWa ABNAETCA U3-
MeHeHWe LBeTa obbekTa (cBoncTso Fill.Color). Ecnv ycTaHOBWTL 3TO 3HaueHmne
PaBHbLIM LIBETY GOHQ, TO BM3YyanbHO OObEKT TakXke MCYE3HeT:

procedure TForml.ButtonlClick(Sender: TObject);
begin

Rectanglel.Fill.Color:= TAlphaColorRec.Lightgray;
Rectangle2.Fill.Color:= TAlphaColorRec.Lightgray;
// .. um Tak pganee mgo Rectanglel8

end;

B nencTBnTenbHOCTY NpUBeAEHHbIN KOA 3aCTaBUT MPAMOYTObHUK CMUTbCA
C POHOM 3a CYET yCTaHOBKM ero ceoncTsa Fill.Color B 3HaueHre Lightgray.
Ha puc. 3.10 nokasaHo, kak MOKHO onpeaenTb LUeeT Gopmbl, T.e. oHa.

B Welcome Page |51

:
) recBottom
2] Rectanglel v
Object Inspector X
Form1 TForm -
_|Properties | Events -
=I[Fill (Brush) ~
man (TBouchBitman]
| Color Dlightgray |
el reTTty
Kind Solid
+/|Resource (TBrushResource)
| FormFactor (TFormFactor)
FormFamily
FormStyle Normal
FullScreen [ False
Height 410
Left 0

Puc. 3.10. OnpedeneHue ysema ¢popmel 8 design-time



AHNMAUNA

PaCCMOTpeHHbIVI Ko )J|617ICTBI/ITeﬂbHO CKPOET NPAMOYTOJIbHUK, M3MEHWB €0
LBeT Ha cepblii. HO Npu M3mMeHeHM LiBeTa GOPMbI, HaMPUMeEP, Ha 3eNEHbIN, NPA-
MOYTO/TbHNK OCTaHETCA 3aMETHbIM. MoxHO nmonbiTaTbCA NCMPaBUTb 3TO, 3aMe-
HWB ABHOE YKa3aHMe LUBeTa NMPAMOYTO/ibHNKa Ha HENOCPeACTBEHHO 3Ha4YeHne
LBeTa GopMbI:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Rectanglel.Fill.Color:= Forml.Fill.Color;

Rectangle2.Fill.Color:= Forml.Fill.Color;

// .. u Tak ganee mgo Rectanglel8
end;

MoanduumpoBaHHbI Kof, Takxke npveeneT K 3ddeKTy CKpbITUA Npsmoy-
ronbHUKoB. OHAKO 3TOT KOJ COAEPKMUT HEABHYIO OLLINOKY, O UEM OyfeT CKa3aHo
nanee. OHa cBA3aHa ¢ ynotpebneHnem Form1. OgHaKo Takow Kod XOPOLWO M-
NOCTPUPYET BO3MOXHOCTH MO M3MEHEHMIO LiBeTa 0ObekTa, Ha OCHOBE KOTOPO-
ro Mbl o6bemca ahdeKTa NNABHOrO NCUE3HOBEHWA MPAMOYTObHINKOB.

Mbl yxke paccmoTpenn KoMnoHeHT TFloatAnimation, KOTopbIi peanuso-
BblBa/l MVMEHEHME BELLeCTBEHHOIO 3HauyeHnA BO BPemeHW. [pruMeHnTensHo
K KOOPAMHaTE NPAMOYTONbHMKA 3TO BbI3bIBASIO €ro nepemelleHe. Tenepb pac-
cmoTpuM kKomnoHeHT TColorAnimation, KOTopbi Tenepb OyAeT Bbi3biBaTb M3Me-
HeHne LBeTa. HanommnHaem, 4To UBeT 3a4aéTCA UMCIIOM, MO3TOMY Mepexos OT
OAHOTO UBeTa K APYromMy eCTb HUUYTO MHOE, KaK M3MEeHEHMe 3HaYeHnA BO Bpe-
MeHW. BusyanbHo 370 OyaeT BbIrAAeThb Tak, Kak OyATO NPAMOYTrofibHUK MNAaBHO
CTaHOBUTCA MPO3payHee BMIOTb A0 MOHOMO UCYE3HOBEHMA. BbIMONHUM pAan
AENCTBUN ANA NEePBOro NPAMOYrOfIbHNKA-MONOCKM:

e n06aBuM C NannTpbl Ha Gopmy KomnoHeHT TColorAnimation (paszaen An-
imations);

e BblOENMM ero BnaHenu Structure 1 nepeTaLim Ha KOMNOHeHT Rectangle3
(Kak Ha puc. 3.8);

e HACTPOWM CBOWMCTBA, Kak MoKasaHo Ha puc. 3.11;
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3aTem BBefieM Kof A npolenypsl oTkavka Ha OnClick gna Button1:

procedure TForml.ButtonlClick (Sender: TObject);
begin

ColorAnimationl.Enabled:= true;

end;

Structure rx

5|
=[] Form1 -
[Z] Button1
+[5] recBottom
=[5 Rectanglel
¥% Colorfnimation1
[Z] Rectangleld

[S] Rectanglell v
ColorAnimation1 TColorfnimation -
Properties | Events
»|Enabled OFE M
Interpelation Linear
Inverse [ Falze
#l|LiveBindings DesigLiveBindings Designer
Loop []False
MName ColerAnimation

PropertyMame  |Fill.Color
StartFromCurrent ||| False

StartValue [ Darkgray
StopValue [ Lightgray
StyleMame

Tag 0

Puc. 3.11. Hacmpolka aHumayuu ysema

CoxpaHnM 1 3anycTiM NPoeKT. Ha nHTepdence NpUNoXeHa HakMeM Ha
KHOMKY Button1 n OTMETMM naBHOE MCYE3HOBEHME MPAMOYrofibHMKa. Ecnun
3TOro He NPOoW30LWO0, TO 3aBepllaeM NpUNoXeHne (T.e. Bo3Bpallaemcsa B IDE)
1 NpoBepAem:

e HavanbHoe 3HauveHwme (StartValue);
e KOHeuHoe 3HaueHue (StopValue);
» PropertyName.



AHNMAUNA

AHMMALMIO MOXKHO 3amyCTWTb B aBTOMATUUYECKOM pexume, ecnv B de-
sign-time ycTaHOBWTb CBOMCTBO Enabled B true. Toraa aHMMaUWsA BKIOUMTCA
Cpasy nocse 3anycka NPUNoXeH1s.

Ecnv pacnpocTpaHnTb AaHHbIA MEeTOA ANA COKPLITUA KaxOoro 13 oCTaB-
WKWXCA NPAMOYTONbHUKOB-MOMOCOK, TO ANA KaKAOro Hy>KHO A006aBWTb CBOW
komnoHeHT TColorAnimation. Ho ecTb 1 6onee 3¢gdekTBHOE pelleHme be3
kKomnoHeHTa TColorAnimation. Ina storo yaanum ColorAnimation1, Bblaenvs
ero ero B NaHenwu Structure 1 HaxkaB kHonky Del. [Nepeigem K pefaktopy kKoaa
M M3MEHUM KOA NpoLefypbl OTKAMKA Ha KHOMKY:

procedure TForml.ButtonlClick (Sender: TObject);

begin

Rectanglel.AnimateColor (‘Fill.Color’, TAlphaColorRec.

LightGray, 1);
end;

34ecCb NepBbl NapameTp —3TO 3KBKMBaneHT PropertyName, nanee unaér
3HaYeHVe HOBOrO LBeTa, a NoCNeHUI NapaMeTp — Neproa aHMaumm B ce-
KyHOaX, B Te4eHne KOToOPpOoro KOTOprI7I LUBET MiaBHO N3MEHWNTCA B HOBOE 3Haue-
HMGJWbIO6OMHMCb6e3OTﬂeﬂbHOR)KOMHOHeHTa,COXpaHMBaHMMauMK)uBeT&
T.€. MNaBHOE ncYyesHaBeHue. IT0T noaxo Takxe MOXHO PachpOCTPaHNTb Ha
apyrmne npAMoyrojibHMKN-MOJTOCKW!

procedure TForml.ButtonlClick(Sender: TObject);

begin

Rectanglel.AnimateColor (‘Fill.Color’, TAlphaColorRec.

LightGray, 1);

Rectangle2.AnimateColor (‘Fill.Color’, TAlphaColorRec.

LightGray, 1);

Rectangle3.AnimateColor (‘Fill.Color’, TAlphaColorRec.

LightGray, 1);

// wu T.1.
end;

PaccMoTpuM Takyto CUTyalmio, KOraa HyKHO byaeT yaanuTb uin 1obaBuTb
nonocku. Toraa NpuAETCA AONUCHIBATb KO 1A CKPLITUA HOBbBIX MPAMOYTofb-
HWKOB. M B CneaytoLlM pasaene mMbl paccMoTpuM 6onee 3ddeKTUBHbBIN Cnocob
rpynnoBOW aHUMaLW.
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3.4. 3ddekTuBHbIU CNOCO6 rpynnNoBoU aHUMaUuU

Y Hac CTOUT 3aflaya — MNIaBHO CKPbITb MHOKECTBO MPAMOYTrONbHUKOB Hau-
6onee 3dpPeKTUBHBIM CNOCOOOM. Bocnonb3yemcsa KoMnoHeHTOM TLayout. 3T0T
KOMOMHEHT He MMeeT BM3yanbHOro n3obpaxeHna B runtime, a 8 design-time oH
TakKe He 3ameTeH 6e3 BblaenenHua. TLayout— 3T0 NpoCcTo 06nacTb NMOBEPXHO-
CTV GOPMbI, KOHTEMHEP, NPO3PayHaa NaHeNb, KOMMNOHEHT 6e3 0COObIX GYHKLMIN.
OH BbINOMHAET BaXKHYI0 rpynnmpytoLlyto GyHKUMIO. Hanprmep, Koraa HeCKbKo
KOMMOHEHTOB, KOTOPble AOMKHbI «BCE AeNaTb OAHOBPEMEHHO». ITO MOXeT ObITb
COBMECTHOE MepemelleHre NN OHOBPEMEHHOE U3MeHeHMe LBeTa 1 T.4. B ne-
peBofe «layout» 03HayaeT «pa3meTKar, YTO MPaBUAbHEIM 0OPa3oM ONMCbIBaeT
ero HazHaueHve. Ecnm peub naeT o pa3meTke nHTepdelnca, To TLayout oueHb
NONe3HbI KOMMOHEHT, T.K. Pa3finyHble CMapTOOHBI 1 MNaHWeTsl MOryT UMETb
COBEPLIEHHO pa3Hble Pa3mMepbl IKpaHa.

B a1OM pazzene Mbl paccMoTpum TLayout OnA pelleHns 3a4ayun nnasHoro
1 OAHOBPEMEHHOrO CKPbITMA MONOCOK C Gopmbl. Bolaenem Bce MOMOCKK, NO-
CnefoBaTesbHO WENKHYB Ha KaXk[oW M3 HMX MbIWbIO C HaXaTow KHOMKoW Shift
(puc. 3.12, a). Bce nonocku BbiaeneHbl, YTO NOKA3aHO MaNeHbKUMMN YEPHbBIMMU
KBaZpaTVKamu Mo yriam.
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HEE EE
@ @ @
Buttonl @ Buttonl @
-3
a b
@ L] @
e | | N |
@ @
@ @ @
Button Buttonl
c d

Puc. 3.12. [JobasneHue nonocok Ha TLayout

Tenepb npofenaem cnegyllee AencTsBMe C MNOBbIWEHHbIM BHMaHVeM. Ha-
XMeM KombuHaumo knasumw Ctrl4+X unv BbINOAHUM Onepaumio «Bbipesatb» 13
BCM/1bIBAOLLIETO WM F1AaBHOMO MeH!H0. [10N0CKN MCUe3HyT, HO He beccneaHo. OHu
OyayT HaxoanTbca B bydepe obmeHa (puc. 3.12, b).

Tenepb nepemecTMcA B NannTpy KOMMNOHEHTOB, Handem TLayout 1 pasme-
CTVM ero Ha QOopMe, Kak NoKa3aHo Ha puc. 3.12, ¢. A Tenepb Npu BblAeNEHHOM
Layoutl Haxmém Ctrl+V 1nu BbINOAHMM KOMaHAY «BCTAaBUTb», MOOCKM NOMafyT
13 bydepa obMeHa B Halll KOMMOHEHT-KOHTEeMHepP, Kak MoKas3aHo Ha puc. 3.12,
d. MoXeT NonyunTbCa Tak, UTO BEPXHUIN (CUHUI) AN HUXKHWIA (KenTbll) npa-
MOYTOMbHVKM NOMaAyT Nof NOAoCKN. YTobbl BbIABNHYTb X HA NepeaHuii nnaH,
BbILE/IIM MX MOOYEPeAHO B NMaHenn Structure v, HaxaB NpPaByd KHOMKY MbILLIK,
Bblbepem KomaHay BringToFrone 13 BcnnbiBatollero MmeHto (puc. 3.13).
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ﬁ Welcome Page Eyj
5|
Rectanglels -
Rectangle2
Rectangle3
Rectangled
Rectangles
Rectangle6
Rectangle? b
Rectangled 8 i g
Rectangled
+-[Z] recBottom

SR
Edit 4
< Control L4 Bring to Front
Object Inspect Bind Visually... Send to Back

Stay on Top

Puc. 3.13. [lepemeuwjeHue KOMNOHeHMAa Ha nepeoHul N1aH

[ocne TakMx HEeXUTPLIX MaHUMYAAUUIA Y HAac NOay4YaeTca KoHGUrypauma
KOMMOHEHTOB, 3KBMBANIEHTHAA UCXOAHOW, HO Tenepb BCe MPAMOYTrofbHUKMN Oy-
AYT PacnofiokeHbl Ha KOHTenHepe TlLayout. Y Bcex KoMnoHeHTOB TRectangle
«OTLOBCKMM» (Parent) komnoHeHTOM ABnAeTcA Layoutl, B uém nerko ybeamntbes,
0bpaTMBLIMCH K NaHenn Structure (puc. 3.14).

i Welcome Page D'_vj
5|
=[] Form1 ~
Button1

] o
Rectanglel @
Rectanglell
Rectanglell
Rectanglel2
Rectanglel3 -
Rectanglel4
Rectanglel3
Rectanglelf
Rectanglel?
Rectangleld v @

Puc. 3.14. B3aumocss3b KOMNOHEeHmMoa8
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Ecnu nepemellatb No Gpopme KOMMOHEHT Layoutl, TO BCe pacnonoKeHHble
Ha HEM MONOCKKM TakKe OyayT ABuUratbcA. Ho 370 elle He Bce. Ecnum mbl byaem
M3MEHATb HEKOTOPbIE CBOMCTBA LayoutT, TO 3TO NpUBEAET K aBTOMATUYECKOMY
M3MEHEHMIO BCEX MAEHTUYHbBIX CBONCTB PACMONOXKEHHbBIX Ha HEM KOMMOHEHTOB.
[Nepenviwem npouenypy OTKAMKa Ha KHOMKy ButtonT:

procedure TForml.ButtonlClick(Sender: TObject);

begin

Layoutl.AnimateFloat (‘Opacity’, 0, 1);
end;

Tenepb Haw koHTerHep Layoutl OygeT M3MeHATb CBOMCTBO «MpO3pay-
HOCTb» He TONbKO CaMoMy cebe, HO 1 BCEM KOMMOHEHTaM, PAaCMONOXEHHBIM Ha
HEM.

Mbl NOTPaATUAM MHOTO BPEMEHW, YTOObI M30aBUTCA OT OAHOTUMHOMO KOAa
WAER

Rectanglel.AnimateColor (‘Fill.Color’, TAlphaColorRec.
LightGray, 1);

Rectangle2.AnimateColor (‘Fill.Color’, TAlphaColorRec.
LightGray, 1);

Rectangle3.AnimateColor (‘Fill.Color’, TAlphaColorRec.
LightGray, 1);

// u T.mo.

Ecnn 66l Mbl MOTOM jO6aBMAW elle Mapy NPAMOYTrofbHNUKOB-MOMOCOK (19
v 20), TO NPULLNOCH Obl JOMUCHIBATL KOA NMPOrPaMMbI:

Rectanglel9.AnimateColor (‘Fill.Color’, TAlphaColorRec.
LightGray, 1);
Rectangle20.AnimateColor (‘Fill.Color’, TAlphaColorRec.
LightGray, 1);
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B BapwmaHTe ¢ TLayout B npouedype BCero ofjHa CTpoyka, 1 e€ JOCTaTOYHO
ANA «raleHua» Bcex NPAMOYTONbHUKM, CKOMbKO O X HI ObINO Ha KOHTEeMHepe.
OTO — MPaBW/IbHbIA BaPMAHT pPelleHna 3aflayun, Korfa UCXOOHbIM KOO YHUBep-
CanbHO paboTaeT Ha NtbOM KonmuecTse A0OaBMEHHbBIX Ha GOPMY KOMMOHEH-
TOB.

Mbl pelmnv 3aavy yCTpaHeHvs OAHOTUMHOIO KoAa B pexxnme design-time.
Ho 310 He 136aBnNo Hac OT HeOHXOAMMOCTM [00aBNATL NonockK TRectangle
B DYYHOM peXximme. BbIXO[OM 13 MONoXeHWs ABNAETCA AVHaMUYeCcKoe co3faHue
KOMMOHEHTOB, KOra BCE OHWM NOABNAOTCA Ha Gopme aBTOMATUYECKM BO Bpe-
MA MCNoNHeHWs (runtime). Ho Ansa 3TOro Hy»XXHO MCMOMb30BaTb TEXHUKY OObK-
THO-OPUEHTUPOBAHHOIO MPOrPaMMMPOBaHKA B MOSHOM Obbeme, uemy byaeT
NOCBSALLEH OAVH W3 CefyloLNX Pa3aenos.
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4.1. OcHoBbl 3D-rpachuku B Delphi/RAD Studio/C++Builder

MporpammupoBaHune 3D-rpadukn Bceraa ObiNO KpalHe yBrekaTenbHbIM
3aHATMEM. [1N0CKMEe KaPTUHKK BOCMPUHVMAIOTCA HAMW KaK CXEMbl, YepTexNu,
PUCYHKW, AMarpammMbl 1 T.4. B oTanume OT HMX CO3aaBaemMble HaMK NPOCTPaH-
CTBEHHbIE CLIEHbI MMEKT COBCEM APYror YPOBEHb BO3AENCTBMA Ha Habnoaa-
Tenda. YMeHune cosfaBatb 3D-rpaduky CpoaHM KakoMy-TO BOMLLIEOCTBY, a ecnu
no6aBuTb ellle U aHVMaLnIo. ..

3D-rpadmka co34aéTCA NPY NOMOLLM Pa3HbIX TEXHONOTMI. MOXHO NOMHO-
CTbl0 MPOrPaMMMPOBATL TPEXMEPHbIE CLIEHbI, MCMOMb3YA, CNelnanbHble rpa-
dbuueckme dnbanoTekn 1N NpodeccroHanbHble cpeabl Pa3padboTKn. MoXHO oc-
BOWUTb rpaduuecknii nakeT ana 3D-moaennpoBaHnaA 1 pUCoBaTb NOTPACaoLIME
NPOCTPAHCTBEHHbIE KaPTUHbI. ECTb 1 COBCEM CNOXHbIE CpeACTBa ANA CO3AaHMA
3D-GrNbMOB, KOTOPLIMI MOMB3YIOTCA MYNBTUMAMKATOPDI. YTO 13 HNX BbIOPATL?
Jna HaumHatowero IT-cneumanncta nydwe BblOpaTb MaKCMMaNbHO MPOCTYIO
TexHonoruo. basosble NpuHUMbl 3D-rpadukn Be3ne OfAVMHAKOBbIE, MO3TOMY
Delphi/RAD Studio/C++Builder agnaeTtcsa ontvmManbHbIMK Cpeaamu.

Delphi/RAD Studio/C++ yaauHo coyeTaeT 6a30oBble BO3MOXHOCTM rpadu-
Yeckoro nakeTa v cpefbl NporpamMmmMmHol paspaboTkin. C 0OAHON CTOPOHbBI, MOXHO
B BM3Ya/IbHOM PEXMME, Kak 3TO Mbl Aenanu ¢ 2D-KOMMNOHEeHTaMu, MOAeNnpO-
BaTb 3D-cueHbl B design-time. C gpyron, MaHunynmpoBaHune 3D-obbekTamu
MOXHO MPOV3BOAWTb Ha YPOBHE MPOrPaMMHOrO Kofda. KOHeuHo, B13yasbHbIN
peaaktop ¢opm B Delphi no BO3MOXHOCTAM He MOXKeT CPaBHUTLCA C Npodec-
CMOHaNbHbIMK NakeTamu 3D-rpadukn. Ho 1 OH No3BONAET Co3daBaTb AOCTa-
TOUYHO MHTEPECHbIE MPOCTPAHCTBEHHbIE CLIEHDI, AMHAMM3M KOTOPbIM NPUAAETCA
NpY MOMOLLM MPOrPaMMHbIX CPeACTB.
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[NABA 4

MaBHbIM 3NEMEHTOM MPUNOKEHMS, UCnonb3ytolero 3D-rpaduky, ABnseT-
¢ nmbo 3D-popma, nnbo 3D-viewport. CNoBo «viewport» ABNAETCA TEPMUHOM.
Ecnu dopma cama no cebe sensaetca 3D-Gpopmolt, To Moo NPOCTPAHCTBEHHbIN
00BbEKT MOXKeT pacrnonaraTbCa B Nobom eé mecte. ECM Ha 0ObIYHONM NNOCKON
bopme pacnonoxeH NPAMOYrofibHbIM «viewport», To oH ABnaeTcAa 3D-yacTbio
2D-dopmbl. MpocTpaHCTBEHHbIE 0OBEKTBI MOTYT pPacnonaraTbCa TONbKO B Npe-
flenax ero rpaHuL. MoxHo BOCNonb3oBaThCA cefytollent aHanorvein: 2D-dop-
Ma (0bblYHas, NNoCKan) ABNAETCA CTeHOW, a 3D-viewport — OKHOM B MPOCTPaH-
CTBEHHbIN MUP 3a CTeHOoW (puc. 4.1).

3D-viewport

Puc. 4.1. Memacgopa okHa 8 3D-mup

Ecnv mMbl nnaHupyem npunoxenHue, Kotopoe OyaeT nmeTb ToNbKo 3D-00b-
€KTbl B MPOCTPaHCTBE GOPMbI, TO MOXKHO HayaTb HOBbLIM MPOEKT, rae B KayecTse
NOMHOCTbIO TPEXMepPHaa Gopma ABNAETCA OCHOBHOW. [11A 3TOro HYXHO B Ma-
CTepe TvNa NpoekTa BblbpaTb 3D Application (puc. 4.2). Ho Mbl BOCMONb3yemMca
CXeMOW, Koraa co3faétcs obbliuHoe npunoxerue Blank Application ¢ nnockow
bopmon, a Bce MPOCTpaHCTBEHHbIE 0ObeKTHI MoMellaem BHyTpb 3D-viewport-a.



3D- PAPUIKA

Q Multi-Device Application

HMulti-Device Application
Select a Multi-Device Application type.

-

Blank Application 3D Application

R

[The 3D Application Template is a jumping off point for creating a 30 Multi-Device
Wpplication based on a 30 Form.

oK Cancel Help

Puc. 4.2. Co30aHue npusoxeHus ¢ 2nagHol 3D-¢hopmoli

Co3faavM NPUIOXEHME CO «CMELIaHHbIM» TUMOM KHTepdelica rmaBHON
dopmbl, Koraa ObblyHble 3MeMeHTbl ynpaBneHua OyayT couyeTaTbCA C Tpex-
MEpPHbIMM CLeHaMK. ITO ABnseTca H6onee PacnpoCTPaHEHHBIM BapUAHTOM MO
CPaBHeHMO C NONHOCTbIO 3D-npunoxerHvem. [1nA HOPManbHOro ynpaeneHus
NpUNoXeHneMm, BKtoYaa MOOUIbHOE, Hy>KHbl CTaHAaPTHbIE SNeMeHTbl TMa «MUH-
CTPYMeHTalbHaA NaHenb», KHOMKW, MeTKK, Nons Beoda 1 T.4.3D-anemeHTbl Oy-
AeM pa3mellaTb B CNeLManbHOM «BUAOBOM OKHe» — viewport-e.

3anyctum cpeny Delphi n Bbibepem B rnaBHom meHto File->New->Multi-
Device Application. llocne a10ro B Mactepe MNPOEKTOB KAMKHeM Ha Blank
Application (Puc. 4.3). laHHbI TUN NPUNOXEHMA He OTIMYAETCA NMPUHLUMNMANb-
HO OT APYrvX TUMOB, KOrAa Ha MMaBHOM GOpMe yxKe eCTb HEKOTOPbIE SN1eMEHTbI
ynpasnenusa. [MprHUMnnansHoe oTnume Tonbko B cydae ¢ 3D Application, T.K.
TaM rnaBHas GopmMa ABAAETCA MONHOCTLIO TpéxmepHo. Ho Mbl Bbibepem bonee
YHMBEPCaNbHbIA NyTb, KOTOPLIN No3BONAET cMewrsaTh 2D 1 3D rpadurky Ha oa-
How dopme.
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Q Multi-Device Application

Multi-Device Application
Select 3 Multi-Device Application type.

L]

Blank Application 3D Application

nm

The Blank Application Template is 2 jumping off point for creating a completely
custom Multi-Device Application.

QK Cancel Help

Puc. 4.3. Co30aHue 06bI14H020 NnpusioxxeHUA 017 3D-epaguku

Mepen Hamu NOABUTCA OObIYHAA GOPMa, Ha KOTOPYIO Mbl PA3MECTUM KOM-
noHeHT TViewPort3D 13 nanutpe KOMMNOHeHTOB B pa3gene Viewports. [locne
pasmelleHNsa YBENNYMM ero pa3mepbl Tak, YToObl OH 3aHAN NPaKTUYecKn BCE
NpPOCTPaHCcTBO GopMbl. [lanee B pa3aene 3D Scene NanuTpbl KOMNOHEHTOB Hai-
Aém TLight n nomecTm ero BHyTPpb kKomnoHeHTa Viewport3D1 (puc. 4.4).

Structure 1r % ﬁwgkomg Page @ v % Projectl.dproj - Proj... * %
X -
&o | aster v il 'r:— =] i
=[] Form1
=} B Viewport3D1 S EE|i=r@
[E] Light1
B~ T~
Object Inspector rx F
R S ile
Light1 TLigh e ¥ ProjectGroup] A
Properties| Events =[5 Projectl.exe
Depth 1 A +- %% Build Configur...
Enabled [v] True # = Target Platfor... v
» | Height 1 -
HitTest [ False Projec... | Model... | Data ...
LightType Directional
#|LiveBindings De LiveBindings Designe
Locked [[] False g~ | |0 search
Name Light1 2 A
Opacity 1 [= 3D Scene |
+|Position (TPosition3D) 4&* TCamera
Projection Camera Je TLight
| RotationAngle |(TPosition3D) & TDummy
+|Scale (TPosition3D) v

4« TProxyObject

Rind Vienalhy

Puc. 4.4. KomnoHeHm Light1 8 Viewport3D1
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KomnoHeHT TLight BbINOAHAET PONb «MCTOYHKMKA CBETa» ANA TPEXMEPHOW
cueHbl. Ecnm Ha TViewport komnoHeHT TLight He fobasneH, To Bce 3D-06beKTbl
OyayT BbIrNALETb HEeCTeCTBEHHO KPACHbIMU U MOMHOCTbIO ULIEHHBIMM 0Ob-
emMa. Taknm obpaszom, 3D-cueHa byaeT cooblaTb, UTO He XBaTaeT «MCTOUYHMKA
cseTa» TLight.

HaunHatowmm paspaboTtumkam He Bceraa ObiBaeT MOHATHO, 3a4eM HYXeH
MCTOUYHMK CBETa B KOMMbIOTEPHOW rpaduke. ICTOUHMK CBETa accoummpyeTca
C HaCTONbHOW Namnon U GOHAPUKOM, KOTOPbIE He HY»KHbl B CBET/I0e BpemA
CYTOK, UTOObI YBMAETH OOBEKTHI BOKPYT HAC. [IHEM OKpy»KatoLme 0ObeKTbI OCBE-
LWeHbl NapannebHbIML NyYyamMi CONMHEYHOrO CBeTa. B komnbloTepHOW rpaduke
Mbl BylemM MCMOoMb30BaTh B KaueCTBe MCTOYHMKA CBeTa TLight, fatoulero napasn-
NenbHble JTy4n, HanpaBieHWe KOTOPbIX MOXHO M3MeHATb. [10 ymMOonuaHuio OH
pa3mellaeTca B UeHTpe TViewport3D v ceeTuT Brybb sKpaHa.

Ecnn BblaennTb MbILLKOM UCTOYHWK CBeTa, AoOaBneHHbI Ha ViewPort1, 1o
MOXHO yBMAETb HeboNblMe CUHME «MONOTOUYKM». OHM HA3bIBAIOTCA «ABUKKA-
MI», KOTOPbIE MOXHO 3a[1eMCTBOBATb MbILLUbIO AN1A BPALLEHNA UCTOYHMKA CBETa
BOKPYI OAHOWM 13 TPEX MPOCTPAHCTBEHHbIX ocel (puc. 4.5). [laHHOM BO3MOX-
HOCTbIO ClleflyeT MoMb30BaTbCA UCKIIKYUTENBHO HA HayanbHOM 3Tane, T.K. TOY-
HOCTb MOAOOHBIX MAaHNAYAALMA OYeHb Mana. [opa3ao Npolle 1 TouHee ynpas-
NATb NONOXEHUEM, Pa3Mepamn 1 MOBOPOTOM OOBEKTOB MPY MOMOLLM CBONCTB
B Object Inspector.

Light! Tlight . «1BUKOK» NOBOPOTA

|Properties | Events
HitTest [ False "
LightType Directional
#|LiveBindings D|LiveBindings
Locked [] False
MName Light1 T
1

QOpacity Gt
Position (TPosition3D g"‘f—‘
X 0 h =
Y 0
» 7 -8]
Projection Camera
#|RotationAngle (TPosition3D
#(Scale (TPosition3C .,
Bind Visually...

Puc. 4.5. [Jeuxok nogopoma ucmoy4yHuUKa ceema
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[MpoCTpaHCTBEHHAA CUCTEMa KOOPAMHAT NpeAcTaBnAeTca TpeMa ocamu: X,
Y, Z. Hayano cuctembl pacnonaraetca B UeHTtpe TViewPort3D (unu 3D-popmbl).
Ocb X HanpagfeHa 13 Hayana CUCTeMbl KOOPAMHAT BMPaBo, OCb Y — BHW3, OCb
Z—Brnybb 3KkpaHa (puc. 4.6).

Puc. 4.6. HanpasneHue oceli cucmembl KOOPOUHAM

Bbile ObINO CKa3aHo, YTO YNpaBnsaTb OObekTaMi nydlle Mpu MOMOLLN
csonctB B Object Inspector. [NocMoTpyM BHMMaTENbHO Ha puc. 4.5. Tpn Bbl-
bpaHHoM Light1 oTobparkatoTca BNoxKeHHble cBorcTBa Position: X, Y, Z. OHK 3a-
AT KOOPAMHATHI LieHTpa 3D-06bekTa. BolbepemM MCTOHMK CBEeTa M 3aAaivM ero
3HayeHne Light1.Position.Z paBHo —8. Tenepb UCTOYHWK CBeTa OygeT Npubnn-
eH K Habntogatento Ha 8 eanHNML (oCb Z HanpasneHa Braybb 3KkpaHa). Tenepb
Light1 HaxoauTCA He B LIEHTPEe 3KpaHa, uYTobbl He 3aCIOHATbL COOOWN BUAVMbIE
06beKTbl. O6BEKT-CBET He BUAEH HenMoCpeaCcTBEHHO, ero AencTBne NpoABnaeT-
CA Ha Apyrux obbekTax. Ecnm Tenepb 3anyCcTUTb NPUIOXKeHUe, TO nepes Hamm
OyaeT nyctoe OKHO C HefbiM KBaapaTom viewport-a.

[obasum Bu3yanbHble 3D-06beKTbl. [epBbiM 113 Taknx 0O6beKToB OyaeT che-
pa. Boibepem Viewport1 n gobasum TSphere 13 pasgena 3D Shapes nanutpel
KoMnoHeHTa (puc. 4.7). B faHHOM pa3fgene HaxoamTca He Tonbko TSphere, HO
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n apyrie 3D-npumntnesl. [lobasns chepy B 3D-cLieHy, obpaTM BHUMaHMeE Ha
cBomncTBO Position. OHO COCTOUT 13 BOXEHHbLIX CBOUCTB X, Y, Z, KOTOpble MO
yMONYaHWio uMetoT 3HadeHKnsa 0, 0, 0, noaTomy chepa NOABUTCA B LIEHTPE CLIEHDI.
Y Heé, Kak 1 Y UCTOYHMKa CBeTa, MOKa3aHbl ABWKKN. BpalleHne chepbl BOKpYr
ocen Npy NOMOLWN ABUKKOB NNWEHO CMbICAA.

Q Project1 - RAD Studio XE7 - Unit1 [Built] = =
File Edit Search View Refactor Project Run  Component Tools Window Help O Defau\tlpTS;
OEE DR -0 BB fmis: -G -1 B GEGECE | 28 biWindows

& Welcome Page | (] v % Tool Palette L
& ster Y ) + | [ (9 seercn
=0 F°’:,”1 1 I 3D Scene .
= B Viewport = 3D Shapes
T Light!
@m W TPlane
@ TDisk

Object Inspector L% B TCube

Spherel TSphere - TMesh

[Properties| Events| & Tsphere

¥ Name Spherel ~ ] ¥ TCylinder
Opacity 1 : # TRoundCube

=l|Pesition [TPasition30 4 TCone
* o ¢ TGrgD
M ? TStrokeCub
z 0 rokeCube
Projection Camera #¢ TText3D

#|RetationAngle | (TPosition30 M TPath3D

#|Scale (TPosition30 7 TRectangle3D
Stylehlame # TellipseaD
SubdivisionsAx 16
Cortedivsizinmnttd 19 & & TModel3D

Bind Visually... # 3D Layers

= Materials
Name = Layouts

* Services
All shown @ 3 1 Insert Modified «+] [ Tethering

Puc. 4.7. Cchepa 8 yeHmpe cueHel

[Momumo Position, ocHOBHOWM ABnAeTCA Tpokka ceoncTs Depth (rnybuHa),
Height (BbicoTa), Width (wmpuHa). Beibepem mnx nocnefosatenbHO 1 3afaanm
3HaueHua 10, 10, 10. Ecnv 3adaTh HEOAMHAKOBbIE 3HaYeHWs, To chepa npeBpa-
TUTCA B annamncouna. Tenepb y Hac Ha dopme ByaeT 60NbLION KPAaCHbINA NAOCKUM
Kpyr, BMecTo cdepsbl. na Toro, utobbl 06beKkT «cdepar» BbirnAaen NprBblYHbIM
00pa3om, emy HyXHO 3afaTb MaTepuan 1 ocBeTUTb. CO OCBeleHEM Mbl Pa3o-
bpanucb, nobasms TLight. Tenepb co3gaanm matepuan.

Cam no cebe nwbdon 3D-06beKT ABnAaeTca «becTenecHbIM» B TOM MiaHe,
UTO Yy Hero HeT MaTepuana. A pa3 HeT MaTepuana, TO HeT U LBeTa. B npocTpaH-
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CTBEHHOW CLieHe MaTepvan npefacTaBnAeTcs oTaebHbIM KOMMOHEHTOM, NMpu-
yem B TPEX BapuvaHTax. Mbl BO3bMEM Camblli CIIOXKHbIV, CO3AatoLniA Havbonee
peanucTnuHbi 3ddekT. ina storo godasum TLightMaterialSource 13 pasaena
Materials nanuTpbl KOMMOHEHTOB.

Y komnoHeHTa LightMaterialSourcel 3ageincteyem ceoncTeo Diffuse, Bbl-
bpaB 4ns Hero 13 cnucka sHadyeHne Blue. [Mocne storo Boibepem chepy Spherel,
Hangém B Object Inspector ceoncTBo MaterialSource 1 13 BbinagatoLero cnm-
cka Bblbepem LightMaterialSourcel. Tenepb Hala KapTWHa OO/MKHA BbIrNALETb
TaK, Kak MokaszaHo Ha puc. 4.8. Korga 3D-06beKkT ¢ pa3mepami ABASeTCs Bbli-
OpaHHbIM, TO BOKPYT HEro OTPUCOBbLIBaETCA «rabapuTHaa KOpobKa» — NpAMOY-
roNbHKK, 0603HaYatoLMI rPaHKLbl 0ObeKTa B €ro pasMepax.

ObpaTM BHMMaHME Ha B3aMMOPACMONOXEHME KOMMOHEHTOB Ha NaHenu
Structure. o ymonuaHuio LightMaterialSource 1 nonagaet noa y3en Form1. bo-
nee NPaBWIbHBIM ABNAETCA €ro NOAUYNHUTENbHOE PACMONOXKEHME OTHOCUTENb-
Ho Viewport3D1. «YuenvBwmucb» Mbllwbto 3a LightMaterialSroucel, nepeTaimm
ero Ha y3en Viewport3D1. Tenepb B Ciiydae HeOOXOAMMOCTU Mbl MOXEM CKO-
MMPOBaTb BCIO CLIEHY M NMepeHecTV Ha ApYryl NaHenb, 3aknaaky, Gopmy mnm
Aake B Apyron npoekT. [pu 3Tom BCe HeoOXOoAMMble KOMMOHEHTbI, BKKOYas
LightMaterialSrouce1, 6yayT nepeHeceHbl Kak OfHO Liefoe,

& Welcome Page | (5] v X
£ | aster W

=] Form1
=[50 Viewport3D1
Light1
ﬁ% LightMaterialSourcel

Object Inspector L
Spherel Tophere -

Properties | Events
Cursor crDefault ~
Depth 10
DragMode dmbanual
Height 10
HitTest True
LiveBindings Dy LiveBindings Designer
Locked [ False
MaterialSource| LightMaterialSource1
| MName Spherel

1

£

£

Bind Visually...

Puc. 4.8. Cchepa c Mamepuasnom u UCMOYHUKOM ceemd
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Y cdepbl, Kak 1y ntoboro apyroro 3D-06bekTa, eCTb KOMMIEKCHOE CBOWCTBO
Scale, cocTosuee n3 X, Y, Z. B nepesoae cnoso Scale o3HauaeT «macwwtab», ero
3HayeHne No ymonuaHuio pasHo 1, 1, 1. M3mMeHATb MacwTab pasmepos BAOb
ocen nHorga ObiBaeT Nose3Ho, 0COOEHHO Korfa CLeHa COCTOUT U3 HECKOMbKMX
OOBEKTOB U HY>KHO M3MEHWUTb BCE CPA3y.

Ecnv BHMMaTENBHO NPUCMOTPETLCA K chepe Ha puc. 4.8, TO MOXKHO 3ame-
TUTb HEKOTOPYIO «yrTOBATOCTby B €€ KOHTYpE. [IpOUCXOANT STO MOTOMY, YTO BCA
MOBEPXHOCTb Chepbl COCTOUT 13 HONBLIOIO KONMYECTBA MaNIEHbKMX TPeYrofb-
HVKOB. [Mepexof Mexay HUMK AOCTAaTOYHO MNABHbIA, MO3TOMY «Yr/lbl» 3aMeTHbI
TONbKO Ha KOHTYpe, eciin pasmep obbekTa AOCTaTOYHO OONbLION. YTobbI cae-
natb chepy bonee rnagkon, Hangém B Object Inspector cBorcTa Subdivisio-
nAxes 1 SubdivisionHeight. Yem 6onblie 3HauYeHWs 3TUX CBOWCTB, TEM MeSlb-
ue OyaeT pasMep TPeYronbHNKOB, 06Pa3syloLIMX NMOBEPXHOCTb ChHepbl. YABOUM
3HaUYeHNA 3TUX CBOWCTB. Tenepb OHKM ByayT 32 1 24, COOTBETCTBEHHO. KOHTYP
cdhepbl CTan BeCbMa rmagkum. Ho He CTOWT 3aaBaTb HeonpasaaHHO bonbline
3HaYeHnA 3TMX CBOMCTB. Yem bosblie TPeYronbHUKOB B 0ObekTe, Tem Horblie
TpebyeTca BpemeHu ana 0b6paboTkum. CLeHa MOXET HauaTb «TOPMO3UTby. [NaB-
HOe MPaBWIO TaKOBO: NCMOMb3yeM CTaHAAPTHbIE 3HaUYeHNA. ECnn «yrnoBatocTb»
3aMeTHa, TO yBeNMUMBaeM MX POBHO HACTOMBbKO, YTOObI MONYYUTb BU3YaNbHO

rnagkyto ourypy.

Bbibepem MblLLKOM Ha GopMe nnv B NaHenn Structure obbekT Spherel v go-
6aBnM K Hemy elle aABe chepbl— Sphere2 n Sphere3. Vx He ByaeT 3aMeTHO, T.K.
OHV MOMaAaloT B LEHTP CLieHbI, T.e. BHYTPb 60MbLion cHel Spherel. Bolbepem
VX nocnefoBaTesbHO B Structure 1 3aAafiimM CBOMCTBA, COMMacHo Tabnue:

ConctBa Position
Depth Height Width
O6beKThI X Y Z
Sphere2 6 6 6 4 4 0
Sphere3 6 6 6 -4 4 0

Tenepb Manble chepbl NOABATCA No 6okam bonblwon. [lobasum Ha dopmy
elle oanH komnoHeHT TLightMaterialSource. Cpa3y nepeHecem ero noj y3en
Viewport3D1 8 naHenu Structure. CeoncTeo Diffuse Bblbepem 13 cnvcka Kak
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Red. lNMocnepoBatensHoO MM ogHoBpemeHHO Bblgenum Spherel n Sphere2,
a 3aTem B Object Inspector ana csoncTea MaterialSource Bbibepem 13 cnumcka
LightMaterialSource2. Mbl nonyymm NpoCTPaHCTBEHHYIO0 MOAENb MONEKY bl BO-
aopofa (puc. 4.9, a).

x5
=] Form @ Monekynagogoposas3d - O | x|
=[] Viewport3D1 @
] Lightt R
»% LightMaterialSourcel LightMaterialSourcel LightMaterialSource2
»% LightMaterialSource2
=+ Spherel
B Sphere2
B Sphere3

Object Inspector L
Viewport3D1 TViewport2D -

_|Properties | Events
HitTest [v] True A

#|LiveBindings LiveBindings

+| LiveBindings Des LiveBindings De
Locked [ False

# Margins (TBounds)
Multisample FourSamples @ ® [-]

» Name Viewport3D1
Qpacity 1

+|Padding (TBounds) L

a b

Puc. 4.9. [lpocmpaHcmeeHHas mooesib MoseKy bl 8000pP00a:
a— s pexxume design-time, b— & runtime u Viewport3D1.Color = Black

Cpenaem purcyHok bonee npuenekatenbHbiM. Boibepem Spherel v 13meHmm
csoncTeo Opacity Ha 0.8. 9T0 4O6ABUT NPO3PAUHOCTU He TONbKO CUHel cdepe,
HO 1 ABYM KpacHbiM. Tenepb Bbibepem am TViewport1 1 U3meHUm ero CBOMCTBO
Color Ha Black. CoxpaHunm 1 3anycTim NPOEKT Ha MCnonHeHve. B pesynbtate
Y HaC NonyumTcAa oueHb Kpacreaa 3D-monekyna Boabl (puc. 4.9, b).

Obpatnte BHMMaHWe, uto Sphere2 n Sphere3 HaxoaaTca B NOAYUHMTESNb-
HOM MONOXEHMM OTHOCKTENBbHO Spherel (maHenb Structure Ha puc. 4.9). Ecnn
Mbl Bygem 4To-nMbo M3MEHATb B CBOWCTBax Spherel, TO 3TO OTPa3nTCA 1 Ha
Sphere2 n Sphere3, 4yto Mbl MOV 3ameTUTb MO cBOMCTBY Opacity. Ecnm mbl Tak-



3D- PAPUIKA

e M3MeHMM MacluTab Scale rmaBHoro O6b€KTa, TO N NOAYNHEHHbIE 0OBEKTHI
dBTOMaTU4YeCKM M3MEHAT CBOW Pa3Mepbl.

Peanunsyem BpalleHue cleHbl B pexinme design-time. Boigenute Spherel,
YLEMMMCA MbILKOW 33 «ABMXKOK-MONOTOYEK», KOTOPbIN HanpaBieH BMpaBo
BOOMb OCK X, 1 NoMbiTaeMcA NoABUraTh M. [1pn 3TOM NoBopaumBaTthca byaeT
He Tonbko 0ObeKT Spherel, HO U NoauMHeHHble Sphere2 1 Sphere3. Kak Mmbl
rOBOPUAN paHble, «ABVKKM» XOPOLWW ANA SKCNEePUMEHTOB, HO NPK pPa3paboT-
Ke nydywe ncnonb3oBatb Object Inspector. [TocMoTpuMm Ha cBomcTBo Rotation,
cocroAulee 13 X, Y, Z. 2Ta TPOMKa CBOWCTB 3afaeT Yron noBopoTa B rpagycax
BOKPYI OCel KOOPAMHAT, paHee NoKasaHHbIX Ha puc. 4.6. B Object Inspector 3a-
AafvIM 3HaueHwue BpyUHyto, Hanpumep, RotationAngle.Y = 30. Monekyna nosep-
HeTCA BOKPYr BEPTUKaNbHOWM ocu Ha 30 rpadycoB, BBeAeHHOEe ABHbIM 0Opa3om
(pnc. 4.10).

5|
=] Form1
= Viewport3D1
[T Light1
d LightMaterialSourcel
‘3 LightMaterialSource2
- Spherel
B sphere2
B sphere3

Object Inspector rx

Master v

Spherel TSphere -

Properties | Events

¥ ] ~
z 0
Projection Camera
=|RetationAngle | (TPosition3D)
X 0
> 30
Z 0
|Scale (TPosition3D)
StyleName v

Puc. 4.10. [losopom c10xkH020 06BEKMA

3aBepwuM Hall NPOeKT BneuyaTnAwLMM 0bpa3om, peanr3oBas aBTOMaTy-
yeckoe BpalleHne monekynbl. Bolbepem Spherel 1 o6aBnm K He KOMAOHEHT
TFloatAnimation, C KOTOPbIM Mbl Hay4YMAMCb paboTaTb B NpeablayLiei rase. 3a-
AafvM CBOWCTBA, COrNacHoO Tabnuue:

[131]



[NABA 4

CsowncTBo 3HaueHune O6bAcHeHMe

Duration 5 [nuTenbHOCTb aHUMaLWK, T.e. BDEMS, 338 KOTOPOE MOJIEKya CO-
BEPLIUT MOJIHBIA 060POT

Enabled True AHMMaLMSA BKITIOYEHA

Loop True AHnmMauvs bymeT 3auvKieHa, T.e. Monekyna bymeT BpallatbCs,
MoKa Mosb30BaTesb He OCTaHOBUT MPUIOKeHMe

PropertyName RotationAn- CBOWCTBO CBA3HONO KOMMOHeHTa Spherel, KoTopoe GyaeT 13-

gleY MEHATbCA BO BpemMeHW (yron moBopoTa BOKPYr BepTUKANbHOM

ocn'Y)

StartValue 0 HauanbHoe 3HayeHKe yria noBopoTa

StopValue 360 KoHeuHoe 3HayeHue yrna noBopoTa (MonHbIl 060poT)

3anycT¥mM NPOeKT Ha McnonHeHve. Ecam mbl BCE caenany NpasBuiabHO, TO
monekyna byaeT MnaBHO BpallaTbCA.

B 3aknoueHnr npoBeaém cnenytolmnin skcnepmmenT. B design-time nepe-
“aem Ha maHenb Structure, Bblaenum ysen FloatAnimation1, KoTopbli BpaLan
Monekyny B runtime, n nepeTawmm ero Ha y3en Lightl1. Tenepb B runtime Bpa-
WaTbCA OymeT He MofieKyna, a UCTOYHKK cBeTa (puc. 4.11). [Ina ganbHenwero
Pa3BUTUA NpoeKTa BepHEM FloatAnimation1 B MCXxOAHOE NMONOXKEHME, T.e. NoA
Spherel. CoxpaHum 1 3anyCTUM NPUNOXKEHNE, TAe KaK U Npexie BPallaTbCA
AOSMKHA MOSIeKyNa.

x

™ Form1
Elgtl‘;i‘?1}n1 «nepemawjume» |E| |E‘ I

» FloatAnimation1
¥ LightMaterialSource1
3 LightMaterialSource2
[E] Spherel

[ Sphere2
[ Sphere3

sStyle: | £ Windows v Views:

_—

(3 Monekyna eogopoga g 3D

Object Inspector 1 x
FloatAnimation1 TFloatAn tio -

[Properties| Events
Delay 0 A
Duration 5
Enabled | True
Interpolation Linear
Inverse | False

#l|LiveBindings Desi¢ LiveBindings Designer
Loop | True

»|Name
PropertyName

FloatAnimation1
RotationAngle.Y
StartFromCurrent |[] False
StartValue 0

StopValue 360

Puc. 4.11. BpaweHue ucmoyHuka ceema
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Mpn HEOOXOAMMOCTY peanun3aumy CNOXKHOM aHMMaLUN MOXHO A00aBUTb
HeCcKoNbKo KomMnoHeHTOB TFloatAnimation. [Mpn BO3OeNCTBUM C X MOMOLLBIO
Ha 3HayeHue Sphere1.Position.Z Mbl MOXeM 0OUTLCA 3GGeKTOB NpUbMXeHua
W yAANEeHVA MOJIEKY bl OAHOBPEMEHHO C BPALLEHMEM.

4.2. VnpaBneHue o6bekTaM 3D-cueHbl

MpunoxeHna, CBA3aHHblE C CMOMb30BaHMEM TPEXMEPHOW rpaduKkm, BeChb-
Ma NoAXoAAT Ans obpa3oBaTenbHbiX Lenel. OyeHb yaobHO 1M3ydaTb NPOCTPaH-
CTBEHHble MOJEeNM OObEKTOB MPW MOMOLIM MPWUIOKEHWU, MOBOPAYMBaA KX
Pa3NMYHbBIM 06PA30OM, CKPbIBAA WM MOKa3biBas pa3fnuHbie anemeHTbl. Mbl yxe
3HAaKOMbl C OCHOBHbIMW CBOWCTBaMM, ONpeAenatoWyMmy pa3mepbl U MONoXKeHne
3D-06beKTOB B BUPTYaibHOM NpocTpaHcTee. OO0OWMM AaHHYO MHOOPMaLMIO

B TabnuLe:
CBoICTBO O6bAcCHeHne
Position.X OnpenenatoT cMellieHne 06beKTa OTHOCUTESIbHO OCEeN MPOCTPAHCTBEHHOM CUCTEMDbI
Position.Y KoopanHat
Position.Z

RotationAngle.X
RotationAngle.Y
RotationAngle.Z

OnpenensioT yroa noBopoTa 06bekTa OTHOCKTENbHO OCel MPOCTPAHCTBEHHOW CU-
CTeMbl KOOPAMHAT

Depth «[ny61Ha» — pa3mep obbekTa BAONb Ocn Z

Height «BblcoTa» — pa3mep 06bekTa BOosb ocu Y

Width «lLInprHa» — pa3mep obbekTa BOOb OCK X

Scale X MaclTabHbI KO3GGULIMEHT ANA Pa3MepoB 0OBbEKTa BOOMb KaKAoW 13 TPEX Npo-
ScaleY CTPaHCTBEHHbIX ocelt. Ecnuv ero 3HaueHwue 1, 3HaunT pa3mep obbekTa COOTBETCTRYET
Scale.Z Depth, Height n Width, cootBeTcTBEHHO.

CnenyeT obpatnTb BHUMaHWe, 4To Npu AobasneHun GUrypbl eé LeHTp
BCeraanonafaeT B Hayano cuctembl KoopamnHat. CnefoBaTteslbHO BEPTUKANbHbI
pasmep Gurypbl (CBoMCTBO Height — «BbicOTax) Kak Obl 4eNUTCA Mononam B No-
NOXUTENBHOM 1 OTpULATENbHOM HanpaeneHun ocu Y. Puc. 4.12 npoacHaeT
cnTyaumo. Takum ke obpas3om fena 1 C ABYMA APYrUMU rabapuTHbIMM
csoncTteammn — Depth v Width, (rnybuHa v wrprHa).
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Puc. 4.12. [leneHue 86icombl NONOAGM MoYKoU Ha4aaa KOopouHam

PaccmoTpum cBoncTBo Scale (Macwutab). o ymonyaHuio OHO 1A Kaxaow
13 TPEX OCel 3aflaHo Kak 1. ECv mMbl M3MeHMM 3HaueHKe TonbKo Scale X ¢ 1 Ha
2, TO OObEKT BbITAHETCA BAOMb OCU X 1 OyAeT BbIrNAAeTb UCKaKeHHbIM. Ecnn
HYXHO, YTOObI OOBEKT COXPAHMA MPOMOPLMK, TO U3MEHATb HYXKHO BCE MaLLTabbl
OAHOBPEMEHHO M MPOMOPLMOHANbHO. JTO COXHOE CBOWMCTBO Scale MOXHO
MCNONb30BaTh ANA yBENUYEHWA/YMEHbLIEHNA 0ObeKTa U/MAKn CLEHbI.

[na peanvzaumy maclwTabupoBaHna Monekynbl gobasym Ha Gopmy ABe
KHoMku TSpeedButton. [Mepeigém B Mone moucka ManuTpbl KOMMOHEHTOB
M HayHEM HabupaTb NepBble CMMBONLI cnoBa TSpeedButton (Puc. 4.13). Cpa-
6OoTaeT aBTOMATUYECKUI MOUCK, U Mbl YBUAVM UCKOMbII KOMMOHEHT B ManuTpe.
MoXHO n1bo nepeTawnTb ero Ha Gopmy, MMOO NPOCTO WENKHYTb 2 pa3a Mbill-
KOV Ha HéM. [pu ABOMHOM LiienyKe KHOMKa NoABUTCA Ha Gopme B MPON3BOIb-
HOM MecTe. Hy>XHO byaeT pasmecTuTb eé nod GopmMoit. Takke gobaBnaeTca BTO-
PaA KHOMKaA.
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gl - | 0| P15 X

- Standard
«p TSplitter
-| Additional

| Z| TSpeedButton

= TSpinBox
=1 3D Shapes
& TSphere
=1 3D Layers

||+ TSplitter3D

Puc. 4.13. boicmpbll NnoUCK KOMNOHeHMa 8 nasaumpe

Mocne pobasneHus «bbicTpble KHOMKW» (TSpeedButton) mmetoT AM3anH

MO YMOMYaHWIO, T.e. «HUKaKOM». Mbl cobupaemcs peann3oBatb QYyHKLMIO yBe-

J'II/Il—IeHl/Iﬂ/yI\/leHbLIJeHI/IFI O6beKTa, MO3TOMY HYXHO TMPpnAaTb KHOMKaM COOT-

BETCTBYIOWMIA AM3aNH. Halgem y nepBoW KHOMKWM CBOMCTBO StyleLookup
1 Bblbepem 13 BbiNafaloLlero cnucka 3HadeHne «stepperbuttonleft», ana sto-

poi — «stepperbuttonright». Pacnonoxmm v CABMHEM KHOMKM TaK, Kak MoKasa-

HO Ha Puc. 4.14.

Structure
5|
=[] Form1

rx

[E] SpeedButton1
[Z] SpeedButton2
=& Viewport3D1

Light1

»Y LightMaterialSourcel
u% LightMaterialSource2
X Spherel

SpeedButton2 TSpeedButton

Properties | Events
#|RetationCenter | (TPosition) ~
+|Scale (TPosition)
ShowHint [[] False
| Size (TControlSize)
StaysPressed [ False

+l| StyledSettings
¥ |Stylelookup
StyleMame

Bind Visually...

[Family,5ize, Style,FontCe

Onrig -

ﬂ Welcome Page ﬁj

style: | £Y windows hd

Puc. 4.14. PacnonoxeHue KHONOK yMeHbWweHus/ysenudeHus obsekma
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Kaxaasa KHoMKa HyXxaaeTca B CBOe npoLlefype oTkuKa. EcTb ABa cnocoba
3aaHNA peakunmn NPUNOXeHNA Ha AeNCTBME NOoMb30oBaTeNA. [lepBbit U3 HUX,
KOTOpbI Mbl CObMpaemca peann3oBaTb, 3TO HEMOCPeACTBEHHO HamucaHue
npouenypbl oTkAMKa Ha cobbitre OnClick. Bropon — cBA3biBaHMe CO cneuu-
anbHbIM «genctenem» (Action). Mongém No NepBoOMy MyTW: BbIAGNMM NEPBYIO
KHoMKy SpeedButton1, Ha KOTOPOM M300PaKEH 3HAK «MUHYC», Neperaém Ha
Object Inspector, Bbibepem 3aknaaky Events n ABaxkabl WENKHEM B MyCTOM None
panom ¢ cobbitnem OnClick. Cpefia pa3paboTky aBTOMaTUUYECKM CreHepupyeT
NPOrpPaMMHbIN KOfl, B KOTOPbIA Mbl BAMLLEM TO, YTO ByAeT yBenmnuymBaTb OObeKT
Spherel 1, cOOTBETCTBEHHO, NOAYMHEHHbIE 0ObEKTLI Sphere2 1 Sphere3:

procedure TForml.SpeedButtonlClick (Sender: TObject);

begin

Spherel.Scale.X:= Spherel.Scale.X * 0.9;

Spherel.Scale.Y:= Spherel.Scale.Y * 0.9;

* 0.9

Spherel.Scale.Z:= Spherel.Scale.?Z
end;

’

[MpaKTWueckn TO ke caMoe NpoAenaem C KHomkow SpeedButton2, Ha KoTo-
POW M300PaAXKEH 3HAK «MITHOCY:

procedure TForml.SpeedButton2Click(Sender: TObject);
begin

Spherel.Scale.X:= Spherel.Scale.X * 1.1;
Spherel.Scale.Y:= Spherel.Scale.Y * 1.1;
Spherel.Scale.Z:= Spherel.Scale.Z * 1.1
end;

I

Ewle pa3 noguepkHEM, YTO Mbl M3MEHAEM MACLLITAb NNLWb FaBHOMO 0OBEKTA,
a MOAUYMHEHHbIE M3MEHAITCA aBTOMATUYeCKM. ITO YAOOHO, KOrAa HY»KHO Mac-
WTabnposaTb BCe 0ObeKTbl B rpynne. BCMOMHMM, UTO MMEHHO TakK Mbl 1 13Me-
HANW Npo3padyHocTb (Opacity) chep. 3HadyeHne 0.8 ObIIO 334aHO TOMbKO ANA
bonbLion chepbl Spherel, HO OHO 6bINIO aBTOMATUYECKN PACMPOCTPAHEHO 1 Ha
noAuMHEHHble cdhepbl Sphere? 1 Sphere3.
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CoxpaHvm 1 3anycTm NpoekT. [locne 3Toro MOXHO CBOOOAHO HaxMMaTb
KHOMKM «+» 1 «-», NpUbAmKas 1 yganasa monekyny. Paamep o6bekTa MOXHO 13-
MEHATb Pa3NNUYHbIMK CNOCobamu:

e un3meHATb Depth, Height, Width;

e 3MeHATb ScaleX, ScalelY, Scale.Z (3HaueHmne 1—6a30BbI MacLTab no
YMOJUYaHWI0; 3HaueHne 0.5 —MeHblue B [1Ba pa3a; 3HadeHne 2 — bonblue
B [1Ba pa3a);

e NpubAMKaTL/yoanaTb 0ObekT «kamepa» (TCamera), ecnn BKIOYeHa
TPAHCNALNA C HeE.

/13 nepeyncneHHbIX MyHKTOB Mbl MOKa He Bafjleem TeXHUKOW UCMOMb30-
BaHWA «KaMepbl», HO OCTaBMM eé pacCMOTpeHKne 1o bonee NoaxoadAllero cny-
yas. Kamepol Mbl byaem nofb30BaTbCA, KOraa Hy»KHO OyaeT OCyL|eCcTBAATb He
MacLUTabMpPOBaHWMe, a HaBUraLMIo Mo NMPOCTPAHCTBEHHOW CLieHe, COCTOALLEN 13
MHOeCTBa 06bekToB. 3adaHune cesomcts Width, Height, Depth obbiuHO npowuc-
XOAMNT N3HauYanbHO 1 B design-time. 3To NO3BONAET ONpPeaennTb BeNUYMHY 00b-
eKTa OTHOCUTENbHO APYIMX B CleHe. [1na maclTabupoBaHmne obbekTa B runtime
3ddeKTMBHO 1MCMONb30BaTh CBOMCTBO Scale, He 3abbiBas AenaTb 3TO OfHOBpPE-
MeHHO ana Sacle.X, Scale.Y, Scale.Z.

K HacToALleMy BpeMeH I Mbl MPUBbIKIN, YUTO eCTb MaBHbIN OOBbEKT, a eCTb —
NoAYMHEeHHble. Takoro pofja OTHOLIEHWA Mexy OObeKTaMM 3a4al0TCA B MaHeu
Structure (puc. 4.15). Spherel —rnaBHbll 06bEKT MO OTHOLWEHMIO K Sphere2
1 Sphere3, a oHVM — nogunHEHHbIe. Ecv Mbl Oyaem nepemellats (M3mMeHATbL Po-
sition) WM MacwTabrpoBaTh (M3MeHATb Scale) rmaBHbI 0OBbEKT, TO 3TO aBTOMa-
TUYECKM CKaKeTCA Ha NOAUYNHEHHbIX.

5|
=& Viewport3D1
& Light1
¥} LightMaterialSourcel
¥} LightMaterialSource2
S| sohere ]
¥} FloatAnimation1
Sphere2
Sphere3 v

Puc. 4.15. BsaumoomHoweHue 06seKkmo8 «2/1a8Hbili-n00YUHEHHbIU»
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B Hawem cnyuae rnaBHbIN 06beKT — Spherel — HaxoanTCA B LieHTpe Cle-
Hbl, B Hayane cuctembl koopanHat (0, 0, 0). Tako cnyydait ABNAeTCA TUNUYHBIM
ANA CLUEHbl C OAHUM CNOXKHbIM 06bekToM. Cneayiolnin pasnen nocBaTMM nNpo-
eKTY CO MHOEeCTBOM TaKMX OObEeKTOB.

4.3. Co3paHuUe CNOXHbIX CUeH

HauHém HoBbIM NpoekKT, BbinonHMB File->New->Multi-Device Application —
Delphi, 3atem Blank Application. CoxpaHum NpoekT B CneumanbHO CO3AaHHY0
Ana 310ro nanky. [MockonbKy ceivac Mbl Oygem AenaTb AOCTATOYHO CROXKHOe
NPUNOXeHUe B MHTEPPENCHOM YacTu, 3aMémca pasmeTkon. OCHOBOW NtoOON
pasmeTky, Oyflb TO NPUNOXEHWE ANA HACTONbHbBIX KOMAbIOTEPOB WY MOOWb-
HbIX YCTPOWCTB, ABNIAETCA KOMMOHEHT TLayout («pasmeTka»), KOTOPbI AOCTYNeH
B Delphi/C++Builder/RAD Studio. MOXXHO akkKypaTHO pa3mecTuUTb Ha dopme
Pa3INYHbIE KOMMOHEHTbI: KHOMKK, MONA BBOAA, «BUAOBOE OKHO» (TViewPort),
KOMMOHEHTbI «MHOTOCTPOYHbIN TekcT» (TMemo), nona seoaa (TEdit). Ho ecnum
3aTemM M3MEHUTb pa3Mep OKHa B PeXunme runtime AnA HaCTONbHbLIX MPUIOXKe-
HU WK Ke 3anyCTUTb Ha MOOMABHOM YCTPOWCTBE, pa3mep 3KpaHa KOTOPOro
OyaeT OTNMYaTbCA OT UCXOAHOTO, TO Mbl YBUAMM, YTO «pa3meTKa Cbexana» (puc.
4.16). OTCyTCTBME PA3METKM NPU Pa3melleH KOMNOHEHTOB He BblAepXIMBaeT
n3mMeHeHune pasmepa Gopmbl. [To3ToMy BCeraa An3anH MHTepdernca Npunoxe-
HKA, eCIK 3TO He COBCEM YX YUebHbIV NpuMep, HaunHaeTca C pa3meTku. [pa-
BUIbHAA PAa3MeTKa rapaHTUPyeT COXPaHeHVe NopaaKka B3anMMOPaCNONOXKeEHNA

KOMMOHEHTOB.
Q Form1 = B 1[a Form1 = B
Boga (oxcng scaopoga) — ) Boga (oxcug ecpopoga) — A
GUHAPHOE HEOPTEHUYECKOE BUHAPHOE HEOPraHUYECKoE
coegunenue. Monekyna sogel coeguHenme. Monekyaa sogsl
COCTOMT U3 ABYX 3TOMOB COCTOMT U3 JABYX 3TOMOE
ECOOPCAS M OAHOTD — ECOCPOAA M OAHOTD —
KWCAOPO/E, KOTOPSIE COEAMHEHS! KMCNOPO/E, KOTOPSIE COBAMHEHE!
mexay coBoil KopaneHTHON \ mexay cofoi KoBanEHTHEI " /

YENOBMAX NpeACTaBAAeT cofoi YCNOBMAX NpeacTasnfeT cobioi
NPO3PELHYH KUAKOCTE, HE MMEET NPO3PEYHYH KIAKOCTE, HE MMEET
\yseTa (8 manom ofkéue), sanma |, UgeTa (& manom ofkéue], sanaxa

chﬂcpopj Haiitn ¥eenuuunte YumeHbwuTe

czA3EH0, [1pW HOpMENsHBIX y I ceazere, [pn HopMansHenx
KHCADpPO, Haiimu Yeeauunts YmeHswuTs I

] &

L

Puc. 4.16. HenpasunvHasa pazmemka uHmepgelca
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Pacnonoxum Ha popme 3 KomnoHeHTa TLayout (pnc 4.17, a). OHK camn no
cebe He 3amMeTHbl B pexume runtime. B design-time oHn npeacTaBneHbl NyH-
KTUPHBIMX MPAMOYTObHMKaMM, YTO He MelaeT 0OblYHbIM BM3YanbHbIM KOMMO-
HeHTaMm.

r o) 5}

e o © Align 1 Right»
2 o z «Client»

o] o]

Bottom

Puc. 4.17. Tpu komnoHeHma TLayout Ha ¢popme

Tenepb bygem nooyepefHo BblOMpPaTb KOMMOHEHTh TLayout Ha dopme
M 3afjaBaTb MM cBOMCTBa Align (MPOM3HOCKTCA Kak «3-NalH» C yaapeHueM Ha
BTOPOW COT; B NepeBoje — «HaCTpanBaTb»). [lepBomy BbibpaHHOMY TlLayout
yCTaHoOBMM CcBOMCTBO Align B 3HaueHue Bottom («HM3»), BOCMONb30BaBWMCH
BbiMagatoLMm cNnckom (puc. 4.17, b). Tenepb komnoHeHT TLayout Bceraa byaeTt
«MPUVIKNEEeH» K HXKHEN 4acT GopMbl 1 «pa3masaH» No Hell. OH Bceraa byaeT co-
XPaHATb CBOIO BbICOTY, @ WIMPWHA OyAeT 3aBUCETb OT LWNMPUHBI GOpMbl. Bbibepem
BTOpoWt TLayout, 1 ero ceoncTBo Align yctaHoBuM Kak Right. CooTBeTCTBEHHO,
AAHHbIN KOMNOHEHT OyfeT «NpuXaT» K NPaBOW rpaHuLe OKHa. TpeTbemy KOMMO-
HeHTy TLayout yctaHoBuM cBomncTBO Align B Client. OH «pacTeuétca» No oCTaB-
wewnca Yyact Gopmbl, 3anonHAA coboi BCé cBOOOAHOE NPOCTPaHCTBO. B Aanb-
HeWnlwemM Bbl yBMAWTE, UTO BCE OCTaSlbHble BU3YyasNibHble KOMMOHEHTbl GOpMbl
OyayT CTPOro CnefaoBaTb Pa3METKe, 33laHHON TpemsA AaHHbIMU KOMMOHEHTAMMN.

Ha ueHTpanbHbIM KOMNOHeHT TLayout momecTnm komnoHeHT TViewport3D.
OH byneT co3aaBaTb HaM «OKHO B TDEXMEPHbIN MUp». Ero ceocTBo Align B 3Ha-
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ueHuve Client. Tenepb 1 OH «pacTEUYETCA» MO BCEN MNOBEPXHOCTU KOMMOHEHTa
TLayout. byaem co3faBaTb CNOXHYKO MPOCTPAHCTBEHHYIO CXEMY, B KOTOPOW
He OygeT rnasHoro obbvekTa (Spherel B npeabiaylem ciyyae). BHyTpb TView-
port3D gobaBum komnoHeHT TDummy (dummy — «nyCTbllWKay), Kak MOKa3a-
HO Ha puc. 4.17. [laHHbIN KOMNOHEHT obnagaeT BCEMM CBOMCTBaMU MPOCTPaH-
CTBEHHOrO 0ObeKTa 3a UCKOUYeHNeM OAHOrO — OH «HEBMAMMKa» (runtime ero
3aMeTHO He byaeT). Hy»KeH OH NWLb AN TOro, YTobbl ObiTb FNaBHbIM 4NA FPYNMbl
00BEKTOB.

ﬁWe\comePage ﬁj quroje(ﬂ
¥ ‘ Style:
=-{7] Ferm1
= Layoutl
= Viewport3D1
[E] Dummy1

[E] Layout2
Layout3
F

FY windows v

Object Inspector rx
Dummy1 TDumm

Properties | Events
Height 1 A
HitTest [] False
+|LiveBinding LiveBindings De
Locked [] False
| Mame Dummy

Puc. 4.17. KomnoHeHm-Hesudumka TDummy

Ecnn Tenepb Mbl byaem 406aBNATb OObEKThI Ha CLEHY, Aenas UX NOAYNHEH-
HbIMM KOMMOHeHTY TDummy, To ntoboe BO3AeNCTBME Ha Hero (MOBOPOT, Mac-
WTabvpoBaHMe, 3MeHeHe NPOCTPAHCTBEHHbBIX KOOPAWHAT) OyAeT BIMATbL Ha
BCIO CLIEHY.

MpUCTYNUM K CO3AaHUIO MPUOXEHWA, UANIOCTPUPYIOLLEe MOSeKybl OC-
HOBHbIX XMMMUYECKNX BELLECTB, M3 KOTOPLIX COCTOUT BO3AyX. Moaenn monekyn
byayT npeactasnerbl B 3D-rpaduike. MNonb3oBatenb CMOXET X MPOCMATPUBATh,
MCNONb3yA BPaLLeHWE 1 aHUMaLMIO.

Ha dopme, npeacTasneHHyto Ha puc. 4.17, nobasum 4 komnoHeHTa TLight-
MaterialSource. BaxxHO npaBuibHO 3aaaTb MMeHa (Name) KOMNOHEHTOB, YTOObI
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3aTem He MnyTaTbCA NPW UX MCNOb30BaHMK. 3HaueHme ceocTe Name u Diffuse

ONnAa AaHHbIX KOMIMOHEHTOB MPeaCTaBJieHbl B Ta6J'II/IL|,eZ

KomnoHeHT/cBONCTBO 3HayeHme No-ymonyaHumio HoBoe 3HaueHmne
LightMaterialSource1.Name LightMaterialSource! ImsBlue
LightMaterialSource1 Diffuse White Blue
LightMaterialSource2.Name LightMaterialSource2 ImsRed
LightMaterialSource2 Diffuse White Red
LightMaterialSource3.Name LightMaterialSource3 ImsGreen
LightMaterialSource3.Diffuse White Green
LightMaterialSource4.Name LightMaterialSource4 ImsGray
LightMaterialSource4.Diffuse White Gray

HoBble 3HaUeHUA MMEH KOMMOHEHTOB TeNepb COCTOAT U3 NMepPBbIX TPEX OYKB

Ims (LightMaterialSource), kK kKoTopbiM 3aTeM A0DABAAETCA C/IOBO C OOMbLLION

OyKkBbl, 0603Hauatollee LgeT. Boibepem Dummy1 1 K Hemy 1o6aBuM elle ofuH

TDuUMmMy 13 NannTpbl KOMNOHEHTOB. V3MeHnM ero ceoncTeo Name B “duOxy-

gen”. Bblaenvm AaHHbIN KOMMOHEHT.

C nanuTpbl KOMNOHEHTOB 100aBUM K HEMY [iBa KOMMOHeHTa TSphere, a nx

cBoWicTBa ycTaHoBMM B Object Inspector cornacHo Tabnuue:

(13 BbINagato-
LLiero cnucka)

. Hosoe
KomnoHeHT/cBOMCTBO O6bsAcCHeHne
3Ha4yeHune
Sphere1.Name spOxygen [epBbll aTOM MOMEKYSIbl KNCIOPOaa
Sphere1.Depth, Sphere1.Height, Sphere1.Width | 4,4, 4 [abapuTHble pa3Mepbl OAWMHAKOBbI
n paBHbl 4
Spherel1.MaterialSource ImsBlue Cdepa bymeT cBA3aHa C KOMMOHEH-

TOM-MaTepVanom, AALWUM  CUHWIA
LBer

Sphere1.Position.X

-1

Cdepa bynet cmeuleHa BLOMb ok X
B/IEBO

(13 BbINagato-
Liero cnmcka)

Sphere2.Name spOxygen2 BTopow atom MosnieKynbl KUCnopoaa

Sphere2.Depth, Sphere2 Height, Sphere2 Width | 4, 4, 4 fabapuTHble pa3Mepbl OfMHAKOBbI
1 paBHbl 4

Sphere2.MaterialSource ImsBlue Cdepa bymeT cBA3aHa C KOMMOHEeH-

TOM-MaTepuanoMm, AAWUM  CUHUNA
uget

Spherel.Position.X

1

Cdepa byneT cmeuleHa BLOMb ock X
BMpaBo
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OKOHuYaTeNbHO GOpMa AOSIKHA BbIFAAETb Tak, Kak MOKa3aHO Ha puc. 4.19.
Ha naHenu Structure 4éTKO NPOCeXnBaeTCA nepapxmna 0OBbEKTOB, T.€. UX B3a-
MMOOTHOLLEHME TUMa «TaBHbIM-MOAYMHEHHbIN». B OCHOBE BCEro HaxogmTcA
dopma Form1. Ha Heln pacnonoxeH Layoutl, BCO NOBEPXHOCTb KOTOPOrO 3a-
HmaeT Viewport3D1. B ueHTpe «npoCMOTPOBOrO OKHa» PacrofioxKeH raBHbI
«MyCTOM 0ObBEKT cleHbl» Dummy 1, KoTopbi ABNAeTCA rasHbiM Ana duOxygen.
[MockonbKy Mosnekyna Kucnopoaa byaet npeacTaBiaTe cobor rpynny obbek-
TOB, TOUHee, ABe Cdepbl, TO rMaBHbIM OyAeT cneumanbHbI «nyCcTor» OObeKT
duOxygen. B ero nogunHeHun HaxoaaTca ase chepbl spOxygent un spOxygen?2.
Takke Ha pUCYHKe CTpesikamy MoKaszaHO COOTBETCTBMe 0OBbEKTOB B Structure
1 Ha dopme.

Structure ® %X @& Welcome Page | 5]

E‘ﬁl : Style: | £Y windows v
= orm
= Layoutl
-0 Viewpert3D1 -
= Dumrmy1 4 -
= duCxygen 4
spOxygen’
spOxygen
Light!

Layout2
Layout3
W\
¥% ImsGray
#% ImsGreen

\ ﬂ ImsRed |

ImsBlue ImsRed  ImsGreen ImsGray
. J

Puc. 4.19. Monekyna kucnopoda u3 08yx amomos — cghep

[Moka B ClLieHe MpUCYTCTBYIOT ABa 0bbekTa «nycCTbiwkm» (TDummy). MNep-
Bbll— Dummy1 —ABNAeTCA CcambiM aBHbiIM B cleHe. Bropon — duOxy-
gen—rnaBHbI B Monekyne kucnopopda. Ioka duOxygen HaxOAUTCA B LIEHTPE,
coBnagaa ¢ Dummy1. Beibepem duOxygen u n3meHum B Object Inspector ero
cBoncTBoO Position.Z, 3aaaB emy 3HadeHme —5. OcobbIX M3MEHEHWI B CLIEHE Mbl
He YBUAMM, T.K. MOMeKyfa BblABMHYMACb Ha 3pUTENsA, T.K. OCb Z yCTpemseHa
BrNyOb 3KpaHa OT HabnohaTena 13 LeHTpa CMCTEMbl KOOPAMHAT.
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Obecneymm BO3MOXHOCTb MOBOPOTA CLIEHbI A/1A MOMb30BaTeNsA NPOrpam-
Mbl B pexurme runtime. B 37oT pa3 obonaémca 6e3 aHvmMaumu, byaem Bpallatb
CueHy BpyuHyto. [1obaBMm Ha HUKHMI TLayout komnoHeHT T TrackBar («qBuKoK»
WIW «MON3YHOK»). 3a4aauM eMy CBOMCTBO Min paBHbIM 0, a CBOMCTBO Max paB-
Hbim 360. [Tpy NnepemelleHnn ABMXKa KOMNOHeHTa 3HadeHue Value bygeT nsme-
HATbCA OT 0 4O 360 B 3aBUCKMMOCTM OT ero nofnoxeHna (puc. 4.20).

1 Welcome Page ﬂ

L LayuuLe styler | £Y windows
=T Layout3

=i :
¥ ImsBlue |' ‘

¥3 ImsGray ImsBlue  ImsRed  ImsGreen ImsG
# ImsGreen e
Object Inspector rx
TrackBar1 TTrackBar -

Properties | Events

ray

#|Margins (TBounds)  ~
Max 360
Min o
Mame TrackBarl
Opacity 1
Orientation Horizontal @
§ o §

# Padding (TBounds)
PopupMenu

Puc. 4.20. KomnoHeHm TTrackBar Ha hpopme

BCHKMMpa3J«NﬂaﬂOﬂb30&ﬂ€ﬂbﬂepeMeu@eTﬂBMMOKKOMHOHGHK&AOH%—
HO MPOUCXOAUTL BpalleHve cleHbl. [Nepenaem Ha 3aknadky Events naHenn
Object Inspector, Hanaém cobbite OnChange n wWenkHem ABa pasza B NyCcToM
none. Cpefa pa3paboTkuy creHepupyeT WabnoH Npoueaypbl OTKAMKA, KOTOPbI
Mbl OMNONHWM COOCTBEHHbBIM KOLOM:

procedure TForml.TrackBarlChange (Sender: TObject);

begin

Dummyl.RotationAngle.Y:= TrackBarl.Value;
end;

CMbIC BBEAEHHOW CTPOYKM OYEBMAEH — MPU KaXKAOM V3MEHEHUM MOO-
KeHWA OBMKKa HOBOe 3HaueHue Value OygeT nmprcBamMBaTbCA CBOWCTBY «yrof
NOBOPOTa BOKPYT BePTUKanbHOM ock» rnasHomy Dummy1. CueHa byaeT Bpa-
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watbca. CoxpaHUM NPOEeKT, 3anyCTUM NPUNOXKEHWE Ha UCMONHEHNe 1 NPOKOH-
TponMpyem pesynbrarT.

MpoaonXmm cozaaHune HebonbLWOW KONNEeKUU MOAeNnen Monekyn, n3 Ko-
TOPbIX B OCHOBHOM COCTOWT BO3ayX. [lnA 3Toro Bbibepem obbekT duOxygen,
CMeCTUM ero BnpaBo, 3aaas duOxygen.X = 5. [lanee nepemectnm ero obpatHo
B MNOCKOCTb 3KpaHa duOxygen.Z = 0 1 NOBePHEM BOKPYT BEPTMKaNbHOM OCK
Ha 90 rpanycos, 3aaaB duOxygen.RotationAngle.Y = 90. Bce 3T maHmnynaymn
coepuwaem B Object Inspector. Tem cambim Mbl yOpanu Monekysny K1Mcnopoaa
C NepeAHero nnaHa 1 13 LeHTpa CleHbl, YToObl CO3AaBTb OUepeHYy0 MOMeKy-
ny — monekyna Boabl (puc. 4.21), KOTOPYIO Mbl XOPOLWO pa3obpanv B Npeabiay-
liem npumepe.

HauHém c nobaBneHua K cleHe HOBOro obbekta TDUMmMY Npu BblaeneH-
HoM Dummy1. Toraa HOBbIM KOMMOHEHT, KOTOPOMY 3adaanm uma duWater, cTa-
HeT NoAYMHEHHBIM Dummy1. ECiin ciy4anHO HOBbLINM KOMMOHEHT He CTas Nof-
YMHEeHHbIM Dummy1, TO HYXHO HalTK €ro 1 NepeTawnTL ero Ha ysen Dummy
B NaHenu Structure. 3atem gobasnaem oaHy chepy ana obo3HayeHMA aToma
Kncnopofa 1 e chepbl Ana aTOMOB BoAopofa. HazHauyaem MM npaBuibHbIe
MaterialSource, utobbl chepbl 0bpen HyxHbIn LBeT (Prc. 4.21).

Structure * % E Welcome Page (5]
| Style:
=[] Form1 A
= Layoutl
=& Viewport3D1
=& Durmmy1
= dulxygen
2 spOxygent

spOxygen?
=5 duWater
2 Spheret

Sphere2
Sphere3
] Light!
Tl Layout2
-] Layout3
¥ ImsBlue
¥ ImsGray
¥ ImsGreen v

2o
EY windows v

ImsBlue ImsRed  ImsGreen ImsGray

Puc. 4.21. [JobasneHHaa monekyna 800bl
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HameTum ganbHenwue warv: 4o06aBUM MONEKYbl YIMEKUCIOro rasa v Mo-
nekyna a3ota. Heobxoanmo gobasnats TDUuMmy anda Kaxkaon HOBOWM MONEKy bl
B KauecTBe raBHOro obbekTa. [10 OKOHYaHMM paboTbl C KOHKPETHOW MONEKY bl
byaem ybrpaTtb €€ C nepefaHero naaHa 3a CYET MaHMNYNAUMK CO 3HAYEHMAMM
csomcTB Position.X, Position.Y, Position.Z 1 RotationAngle.Y. B KoHue 13MmeHnm
csoncTo Color obbekTa ViewPort1 Ha Black, utobbl 3aTeHeHre 00bekToB ObINo
afiekBaTHbIM GOHY. 3anyCcTuM Npunoxexue. lNpun nepemelleHnn BMXKa KOMMNo-
HeHTa TrackBar1 6ygeT HabnogaTbca adheKT «kapycenm» (puc. 4.22).

Puc. 4.22. [JuzalH ¢popmel

(Ha 3a0Hem niaHe) u 3anyueHHoe npusioXxeHue <Kapycesab MOEKY1»

B Hauane gaHHOro NpoeKkTa Mbl JOCTAaTOYHO BPEMEHW YAV NEPBUUYHON
pasmeTke GOpPMbI, MPUMEHNB KOMMOHEHTbI TLayout. B 3hpdeKTMBHOCTY faHHOrO
noaxofda nerko yoeauTbCaA, eCNn 3anyCTUTb MPOEKT N «Pa3BEPHYTb» OKHO WK
NPOCTO YBENMMUNTb €0 Pa3MePbl 3a CYET «MepeTacKMBaHUA» rpaHuLbl. [Tpy 3Tom
«MPOCMOTPOBOE OKHO» TViewport3D Takxe yBenuumsaeTca. OOHAKO «OBUXKOK»
TrackBar1 He yBennu1BaeTCa B pa3mepax — He PacTAMMBAETCA, HO 3TO Nerko UC-
NpPaBuUTb.

Kaxabih 2D-KOMNOHEHT UM OObIYHbBIA MAOCKNA SNEMEHT YyNpaBieHns 1me-
eT cnefytolime reomeTpuyeckme cBomcTea: wWupuHa Width, soicota Height, Po-
sition.X n Position.Y — KoopanHaTbl 1€BOro BepXHero yrna rabaputHoro npa-
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MOYTOfIbHVKa KOMMOHeHTa. Ecnv mbl Byaem yBennumeaTtb Gopmy mnm TLayout,
Ha KOTOPOM HaxoAMTCA KOMMOHEHT, TO OH CaM M3MeHATbCA He OyaeT, coxpaHaa
cson Width un Height. Ho ecnn Ham Hy»HO, UTOObl KOMMOHEHT «PacTArMBanca»
BMeCTe C yBeIMYEHVEM Pa3MepOB OKHA, TOTAa HY»KHO MPUMEHNTb «AKOPA».
B Object Inspector Hanaém cocTaBHOe CBOMCTBO ANchors («AKopsa»), pacKpoem
ero 1 noctasum True pagom c akRight n akBottom. Tenepb True cTouT BO BCeEX
CTpouKax y3na Anchors. Eciv mbl 3anyCTUM NPUAOKEHNE N HAYUHEM V3MEHATb
pasmepbl OKHa, To TrackBar1 Takxe OyaeT M3MeHATbCA, YTO HaM U HYXXHO Oblo
AOCTMYb. Prc. 4.23 noapobHO NOACHAET CMbIC/ 3HAYEeHWI COCTAaBHOIO CBOMCTBA
Anchors.

Anchors—«akopa»

2abapummeiii
akBottom PAMOY207bHUK

Puc. 4.23. Csoticmea Anchors 0na HacmpoUku KomnoHeHma

Mpw yBennueHUn pasmepa GopMbl Y MPOCTPAHCTBEHHbBIX OObEKTOB Hauu-
HaeT NPOABNATLCA HEKOTOPAA «YrNOBATOCTb» KOHTYPA, YTO ObI/IO OTMEYEHO pa-
Hee (puc. 4.24, a). NpoCTPaHCTBEHHbI 0OBbEKT «Chepa» COCTOUT U3 MHOXKeCTBa
ManeHbKKX TPeYrofibHMKOB, Kak MOBEPXHOCTb 3€PKANbHOMO Wapa AnAa ANCKO-
TeK COCTOUT 13 MHOKEeCTBA MaleHbKIX MIOCKMX KBaApPaTHUKOB (puc. 4.24, b). Yem
MeHbLLE Pa3Mep 3TUX SNIEMEHTOB, TEM «KPYTee» KaKeTCA Wap U TeM MeHee 3a-
METHbI Y/1bl 3TUX TPEeYroNbHUKOB (B TSphere) nnu kBagpaTnkoBs (B AUCKOTEYHOM
wape).



3D- PAPUIKA

yenel

)

yenel MOJ’IEHW’Ia YINEKUCAOIo rasa

Puc. 4.24. Yenioeamocmes npocmpaHcmegeHHoU
cgepeol TSphere u 3epkanvHo20 wapa

[MpOrpaMmMmnCT MOXeT BapbMpOBaTh Pa3MePOM 3TUX TPEYTONbHbIX 3MeMeH-
TOB. B cnyyae ¢ TSphere mbl 8 Object Inspector Haxoaum cBocTea Subdivision-
Axes u SubdivisionsHeight, 3atem yBenuurBaem vx 3HayeHns, JONYCTUM, B ABa
pasza. Kaxkabl pa3 A8 KOHKPEeTHOro maclTtaba n3obpakeHna AaHHble 3Have-
HMA NOAOMPAIOTCA BM3YaNbHO.

[loBefém Halle NpuoXeHne [0 3aKOHYeHHOro Buaa. [na atoro gobasnm
eulé oaunH komnoHeHT TTrackBar Ha npasbin TLayout, Kak MoKa3aHo Ha puc. 4.25.
YTOObI OH CTan BepPTUKANbHbBIM, HY»KHO M3MEHUTb 3HauYeHnA ceoncTBa Orienta-
tion ¢ Horizontal Ha Vertical. [Tocne 3Toro npv Nomouwmy MbllWKK 3afaanm ero
pasmepbl Ha NpaBol naHenu TLayout. YToObl HOBBIN BEPTUKASNbHbIA KOMAOHEHT
TTrackBar agekBaTHO pearnpoBan Ha U3MeHeHe PasMepoB GOPMbI, U3MEHUM
3HaYeHNA «AKOPEN», Kak 3T0 Oblno ¢ NpeabiayLwmm T TrackBar 1 kak nokazaHo Ha
puc. 4.25.

/13meHMM 3HaueHne Max Ha 360, T.K. 3TO ByAeT MakCHManbHbIM YoM No-
BOPOTa CLEHbl BOKPYI rOPU30OHTaNbHOM ocw. [poueaypy OTKAMKa Ha CObbl-
Tve OnChange anA AaHHOTO KOMMOHEHTa HanMLWeM aHaNoOMMUYHO KOMMOHEHTY
TrackBar1 cnocobom. He 3abyaem vM3MeHWTb B KOe Ha3BaHMe KOMMOHEHTa Ha
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TrackBar2, a Takxe ocCb BpaleHua cueHbl Ha Dummy1.RotationAngle.X. OkoH-
yaTeslbHO 3aBEPWUTb MPUIIOXKEHNE Bbl MOXeTe CaMOCTOATeNbHO, [0OaBVB
B NMPABOM HUXHEM YTy KHOMKW «yBENNUYNTL/YMEHbBLWNTbY C COOTBETCTBYIOLMMM
npoueaypamm OTKMKa, ONUCaHHBIMU BblLUe.

X style: | £Y Windows w | Views:
A
+ Layout3
¥} ImsBlue
ﬂ ImsGray v
Object Inspector rx
TrackBar2 TTrackBar -
Properties| Events
=l|Anchors [akLeft.akTop.akRight.: A
akLeft True
akTop True
akRight True
akBottom True
CanFocus [+] True

CanParentFocus |[ ] False
ClipChildren [ False
ClipParent [ False

Puc. 4.25. Hacmpolika eepmukanbH020 komnoHeHma T TrackBar

B paccmoTpeHHOM NpoekTe Mbl ONepUpPOoBanu Tpemsa KOMIOHeHTaMI TLay-
out. OCHOBHbIM CBOWCTBOM, OMNpefenAllnM 1x pacnonoxeHne Ha ¢opme,
asnaetca Align. B 3aBMCMMOCTM OT 3HaueHMA [aHHOTO CBOWCTBA KOMMOHEHT
TLayout Kak KOHTeMHep ANnA pasMelleHua OpYriX 31eMeHTOB YNpaBieHnsa Mo-
XKEeT aBTOMATNYECKM «MPUKIEMBATLCA» K MPABOM AW NEBOW YacTu MHTepdEICa,
BeCTV cebs Kak «Bofa Ha AiHe EMKOCTM» M NOA0OHO raly 3amoHATbL BCE npe-
AOCTaBfIEHHOE MPOCTPAHCTBO. PACCMOTPEHHBIV HaM NPUMepP LOCTaTOYHO Ha-
MALEH: BHU3Y W C/IeBa PaCMoONOXeHbl KOMMOHEeHTHl TLayout anAa pa3melleHna
snemeHToB ynpasneHua. OHK 1MetoT CBOMCTBO Align paBHbiM Bottom («HK3»)
v Right («npaBo»), COOTBETCTBEHHO. B Takmx Cryyad oOblUHO eCTb 1 TPETUI KOM-
noHeHT TLayout, koTopbit meeT cBoncTBO Align paBHbiM Client. OH Bceraa 3a-
NOMHAET OCTaBlWeecA NPOCTPAHCTBO, T.H. «KIMEHTCKYIO YacTb GOpMbl» (OTCtoda
1 HasBaHne — Client, «<knneHT»).

[Mocne Toro, Kak Mbl caenanu pasmeTky (puc. 4.17), moxeT noTpeboBaTb-
CA U3MeHeHWe pa3mMepoB KOMMOHeHTOB TlLayout. Hanpumep, Ham Heobxoau-
MO M3MEHUTL WNPWHY NpaBoro TLayout. 5TO MOXHO cAenatb, Kak BCerga, npu
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nomouyn Object Inspector 1 3agatb ceomncTso Width ¢ KnaBmatypbl B UMCIEH-

HOM Bufe. fopa3ao bbiCcTpee 3TO AeNaTh Mbllbto. TMoBasa ownbka — NomnbiTKa

cAefnatb 3TO 3a CYET LeHTpanbHOro TLayout, TOraa Kak AaHHble MaHUMyNALMY

HY>KHO MPOW3BOANTb, BbIAESVB MPaBbli KOMMOHEHT TLayout, Kak MOKas3aHo Ha
puc. 4.26.

x5

=] Farm1

T Layoutl
=] Layout?]
O Layoutd

Object Inspector LI

Layout2 TL t -

[Properties| Events

| Align Right - A

¥ Anchers |[akTop,akRigh
ChpChildrd[_] False
ChpPareni| | False
Cursor | arDefault
DragModd drmbdanusl
Enabled ||¥] True

81 Welcome Page [

i Welcome Page b}

x5
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Style: | £ windows v Style: | [T windows v
] Formt
I Layeut!
Layoutl Layout2 O Layou2 Layoutl Layout2
E g (oo . X
Object Inspector L
> Layout3
:Pmpemu' Events
) »|Align Bottom  *| A
Width LY # Anchors | [akLeft akRigh
ClipChildr [ ] False
5 ~ ChpParent [] False : @
Cursor | crDefault \
Layou‘ta DragModi dmManual o Layoutg Hé'fghf
Enabled | [ True

Puc. 4.26. YnpasneHue pazmemkout ¢popmel npu nomowju TLayout

Mpw paboTe C pa3meTkon GOpPMbI MPWU MOMOLLM KOMMOHEHTOB TlLayout

Y Pa3nvYHbIX BapuaHToB cBOMCTBa Align crnedyeT Nonb3oBaThCA ClefyioLymy

npasunamu:

MbICIEHHO Pa3b1Tb OKHO Ha 30HbI A1A OIM3KKX MO CMbIC/TY KOMAIOHEHTOB;
B COOTBETCTBMM C 30HaMM Pa3MeCTUTb Ha GopmMe KOMMOHeHThl TLayout;
B JaJIbHeLLIeM pas3mellaTh B13yasbHble KOMAIOHEHTbI FpyNnaMmy Ha COOT-
BeTCTBYtOWMX TLayout;

eCcnn cpasy He yfanocb BOCMONb30BATbCA KOMMOHeHTamu TLayout, To
NonNbITaTbCA NepeaenaTb MHTEPOENC, MCNOMb30BaB «Pa3METKY»

MOXHO CO3[aTb BTOPYK GOpPMY B MPOEKTe C MPaBWUIbHOM Pa3METKOWN,
a 3aTem nepeHecT KOMMOHEHTbI Yepe3 bydep obmeHa co cTapoit Gop-
Mbl Ha HOBY!O;

nepeHecTV Npouefypbl OTKANKA Ha COOLITVA 13 MOAYA CTapoi GopMmbl
B MOAY/1b HOBOW;

cenatb BTOpPYo GOPMY FMaBHOM, MPOTECTMPOBATb MPOEKT, a 3aTem yaa-
NUTb NEePBYIO «4epHOBYID» GOPMY 13 MPOEKTa.
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4.4. NHTepakTuBHble 3D-cueHbl

[MoKa Mbl peann3oBany TPEXMEPHYK CLIeHY, COCTOALLYID M3 MHOXEeCTBa
Pa3INUHbBIX OOBEKTOB, KOTOPBIMM MOXKHO YNPaBATb: NOBOPAYMBaTb, CABUIaTb,
MacwTabnpoBsaTb. Takxke Mbl yCBOWAW, YTO Ans 6onee ygobHOM MaHUNynALMM
C OOBEKTaMM CLIEHBI HYXXHO MPUMEHATL KOMMOHEHT-«MYCThILLKY» TDummy. Bos-
AENCTBME KaK Ha OOBEKTbI, TaK 1 Ha BCIO CLEHY Mbl BbIMOAHAAM NPX NOMOLLM
OObIYHBIX 31EMEHTOB YMNPaBNEHNA — BU3YalbHbIX KOMMOHEHTOB: «ABWKKOB»
1 KHOMOK. Mbl noabupann Heobxogumble cobbiTna — OnChange vnmn OnClick—
M peanun3oBbiBanv Mpoueaypbl OTKIMKA B BUAE NMPOrpaMMHOro Kofa. Ho Halwa
3D-cuenHa He Oblfa MHTEPAKTUBHOW, T.€. He MOr/1a pearnpoBasa Ha Henocpes-
CTBEHHble AeNCTBUA nonb3oBaTens. Xota coepsl (M apyrne 3D-dopmbl TMNa
UMAMHAPA, KOHYCa, ANCKA, KyDa U T.[.) HEMOXOXM Ha KHOMKM, OHW TaKXe MOryT
BOCMNPVHMMAaTb AEUCTBMA MOMb30BATENA, U ANA HUX TakKe MOXHO CO3[aBaTb
npouenypbl OTKAMKA Ha COOBITUA.

A Tenepb Mbl CO3AAAMM MHTEPAKTUBHYIO CLIEHY C OTPaboTKOM MeToda Ko-
NYPOBAHMA CLIEH 1 KOMMOHEHTOB, OMMCAHHOIO B KOHLE pa3aena 4.3. OTkpoem
Hal nocneaHnn NPoekT 1 AobaBnM K Hemy HoByto Gopmy: File->New->Multi-
Device Form — Delphi. 3atem Bbibepem HD Form, T.e. 06blUHY0 «MIOCKYH0» BYX-
MepHyto dopmy. K coxaneHuto, ysuaeTb Aee Gopmbl ogHoBpemeHHO B Delphi/
C++Builder/RAD Studio Henb3s, HO 3aTO MOXHO ObICTPO NepeKYaTbCA C OA-
HOW Ha apyryto. Ha puc. 4.27 nokasaHa nocnefoBaTe/lbHOCTb NepeKkItoYeHna
mexay Form1 1 Form?2. Takke MOXXHO BOCMOMb30BaTbCA KOMOVHALMEN KNaBULL
Shift + F12, 4yTo6bl BbI3bIBATb AMANOr NepektoUeHs Mexay Gopmamu.
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(<] Project1 -

e Edit Search View Refactor Project [~ " _— e -
@ €] Search for forms n

AR ne-8EE %
Structu View Form (hift-F12) i Welcome Page [[£

=] Form1

# [ Layoutl

# & Layout2

+ B Layout3
»} ImsBlue
»} ImsGray
¥ ImsGreen
»3 ImsRed

Structure * % @ Welcome Page| (5] Unit1 ()

Style: | £7 window v Views:

] Form2

Object Inspector X @
PrcForm2 TForm v

Properties | Events

+l|Borderlcons| [biSystemb A
BorderStyle Sizeable
» |Caption Form2
ClientHeighi 222
ClientWidth 275
Cursor crDefault
+|Fill (Brush)
#l|FormFactor (TFormFac

Object Inspector  * %
Form1 TForm1 -

| [Properties | Events

Puc. 4.27. lepekntoyeHue mexody popmamu 8 npoekme

Kak TOSIbKO Mbl cO34any FOrm2, Hy»>KHO COXPaHWTb BECb NMPOEKT. [10 ymon-
YaHwuo Nepes Hamn byaeT nyctaa Hoas popma. MOXHO caenatb e€ Amn3anH «C
HyNA», HO Mbl CKonvpyem 3D-cueHy ¢ npeabiaylwer Gopmbl.

MoarotoBum BTOPYIO dopMmy. [lobaBrM Ha Heé KOMMOHEeHT TLayout 1 ycTa-
HoBWMM emMy cBoncTBO Align B 3HayeHue Right. Jlobasum ewé ogmH TlLayout,
a emy csomncTtBo Align yctaHosum B Client. Tenepb nepeknoumMMca Ha NepBYio
dopmy Form1, Haxxmém knasuuwy Shift u, yanepxursana eé, Bblgenm nocneno-
BaTe/IbHO KOMMoOHeHTbl TLightMaterialSource: ImsBlue, ImsGray, ImsGreen
n ImsRed. Ckonunpyem B bydep obmeHa, Haxas Ctrl+C nnv Bblbpas nyHKT MeHio
Edit->Copy. [Mepekniounmca Ha BTopyto dopmy Form2, Bbigenvm ToT TlLayout,
KOTOPbIA HAaXOAMTCA B NIeBOW LieHTpanbHoW Yacti co ceoncTtsoM Align=Client,
1 BbIMOSIHMM BCTaBKY K3 bydepa obmeHa kombuHaumen Ctrl+V nnu nyHKTOM
mMeHto Edit->Paste. Onatb nepeknounmca Ha Form1, Bbigenum n ckonvpyem
Becb Viewport1. [MoTom BepHéEMcA Ha Form2 1 BcTasum Viewport1 n3 bydepa,
npenBapuTenbHO BbIAENVB NIeBbIA LIeHTpanbHbln TLayout. Pesynbtat gomkeH
COOTBETCTBOBATL pUC. 4.28.
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Structure

b=
= [T Form2
Layoutl
= Layout
¥% ImsBlue
U‘ ImsGray
¥} ImsGreen
U‘ ImsRed
= Viewpert3D1
£ Dummy1
Light1

rx ﬁ\'\'elcomepaga ﬁjUniﬂ Epj

Style: | £ Windows hd

Views: / Master

Object Inspector
Layout1 TlLayout

Puc. 4.28. CkonuposaHHas cueHa Ha smopou gopme

M3meHnm ceoncTeo Color komnoHeHTa Viewport] Ha 3HaeHune Gray, 4Tobbl
UMETb ABHOE BM3yallbHOE OTANYMA OT NepBor GOPMbl. PasmMecTm MoneKybl
du3myeckmx BeLlecTB, BXOAALMX B BO3AYX, HECKONBbKO WMHbIM CNOCOboM. Mbl
He Oyaem NoBOpPaYMBaTb CLIEHY NPV MOMOLIM ABWKKOB, MO3TOMY BCE OOBEKTDI
OyayT HAXOAUTCA B OAHOM MOCKOCTN — MAIOCKOCTI 3KpaHa. [locnefosatensHo
BblOepem KOMMOHeHTb TDUMmMy Anda Kaxkaow MONEKY/bl U MU3MEHUM 3HaYeHMA
MPOCTPAHCTBEHHbIX KOOPAMHAT, COracHO Tabnuue:

Position
SnemeHT TDummy
Y
YFAMKWUCAbIN ra3 duCarboxide =3 =3 0
A3oT duNitrogen 3 3 0
Kucnopog duOxygen 3 -3 0
Bona duWater -3 3 0

Bblgenvm npasbin TLayout v pasmecTum Ha Hero TMemo 13 nannTpbl KOM-
MOHEHTOB. V3MeHNM 3HaueHue cBorncTBa Align Ha 3HadeHue Client, noHMmas,
yto TMemo OyaeT NOMHOCTbIO 3aHMMAaTb BCIO MOBEPXHOCTb «POAMUTENBCKOrO»
TLayout. [ofyyeHHbIn pe3ynbTaT NPOKOHTPONMPYeM Mo puc. 4.29. Y kKomno-
HeHTa TMemo Hanaém B Object Inspector ceoncteo TextSettings.WordWrap
M M3MEHWTE ero 3HaueHve Ha True. Tenepb TEKCT B JAHHOM KOMMOHeHTe byaeT
NepeHOCUTLCA, eCNN ero pasmep byaeT NPeBbILaTb O4HY CTPOKY.
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Structure X @ Welcome Page &) Unit1
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=[] Form2
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Object Inspector
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Puc. 4.29. OkoHUYamenbHsbIl 0u3atiH emopoli hopMol

Mbl cozganv BTopyto Gopmy B NpoekTe. HO ecnv Mbl 3anyCcTUM NPOoeKT Ha
MCNOMHEHMe, TO Mbl YBUAWM NO-NPEXHeMy nepsyio Gopmy. B npoekte moxeT
ObITb CKOMBbKO YrofHO GOPM, HO TOMbKO OfjHa ABNAETCA MaBHOW. VIMEHHO OHa
aBTOMATMUECKM OTODParKaeTCA NPpW 3anycKke NPUAOXKEHWA, @ OCTallbHbIe ABNAIOT-
CA CKpbITbIMK. OfHAKO B HaWWMX CMIaxX MOMEHATb GOPMbl MeCTamK, T.e. caenaTb
BTOPYtO GopmMy rnaBHoM. [1na 3Toro Bbibepem B rnaBHoOM MeHto Project->Op-
tions, 3aTem B NOABMBLIEMCA MacTepe HaCTpOoeK Haraém NyHKT Forms B nesow
yactu. [omeHsem 3HaueHme B none «Main form» Ha Form?2, BOCNonb30oBaBLLNCh
BbIMaAaLLM CMMCKOM, Kak MoKa3aHo Ha puc. 4.30.
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Q Project Options for Projectl.exe (Win32 - Debug) ﬂ

[« Delphi Compiler
Compiling Main form:

['m: and Wamnings Form v
inking
oG || e ——
4 -Resource Compiler = . -

Directories and Con| Form1
Build Events Form2
Entitiement List <

RPPICaTo
Orientation
Version Info

4 Packages
Runtime Packages
4 -Debugger B
Symbol Tables
Environment Block
Provisioning

<<

Puc. 4.30. V13ameHeHue 2nagHol hopmbl 8 NPUNOXKEHUU

CoxpaHunM 1 3anycTum npunoxeHue. Tenepb noasnaeTca BTopaa Gopma,
KOTOPYIO NIerko onosHaTb no cepomy GoHy 3D-CLeHbI.

Mbl 0TpaboTanu TeXHWKY COo3daHWA AOMOMHUTENbHbBIX GOPM C NpakTUue-
CKM TOTOBOW 3D-CLIEHOW 3a CYeT KOMMPOBaHWA. Kak roBOPUNOCh PaHee, eciu
HY>KHO 3HAaUMTENbHO NepeaenaTtb Ar3aH GopMbl, TO Nydlle He yaanATb-1obas-
NATb KOMMOHEHTbI, @ KOMWMPOBAaTb MX Ha AONOAHUTENbHYIO GopMy. ECv HOBbIN
AN3aH OKaXKeTCA HeydauHbIM, TO MO KPaHen mepe OCTaHeTCA NnpeblayLwmia
BapVaHT.

Tenepb A06aBNM MHTEPAKTUBHOCTb K 0ObeKTamM NMPOCTPaHCTBEHHOM CLIEHDI,
T.€. BO3MOXHOCTb PearmpoBaTth Ha AeNCTBMA Nonb3oBaTend. Kaxabin 3D-06bekT
umeeT Habop cobbiTuin: OnClick, OnMouseDown, OnMouseMove 1 T.4. He Bce
13 Hux OygyT paboTaTb afekBaTHO, eCiv Mbl CODEpPEM MPUNOKEHMEe NOL MO-
OunbHyto nnatdopmy. [1na MOOUIbHOrO NPUNOKEHNUA XapaKTepPHbI KeCTbl, TOr-
[a Kak AN «HaCTONbHOro» — Mosb30BaTENbCKUX BBOL, MPW MOMOLLM MbILLN N
KnaBuatypbl. [1na O0NbIMHCTBA YUYeOHbIX MPUIOKEHWI BMOMHE [OCTATOYHO
yHu1BepcanbHoro cobbitna OnClick. B cnyyae HacTonbHOro NPUNoXeHWs faH-
Hoe CcobbiTWe byaeT cpabaTbiBaTb MPW WENYKe NeBO KHOMKOW MblLLK, a A8 MO-
OUNBbHOrO — NErkKoe KacaHne NanbLeM WK CrelmranbHbiM LMGPOBLIM NEPOM.

HayHéM C MoneKynbl YrIekMcoro rasa, KOTopas pacrnosfaraeTcs B 1eBOM
BepxHem yrny. OHa cocTouT 13 Tpéx chep. COOTBETCTBEHHO HYXKHO HammucaTb
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eAunHyio NpoLesypy OTKMKa ANs BCeX TREX chep, Kak OyaTo OHM NpeacTaBnaoT
eanHbI 0ObeKT. Boigennm nepsyto chepy B Object Inspector, HaXKMEM Knasu-
wy Shift n Bbibepem nocnegoBaTenbHO ABe ocTaBlinecd. epengem B Object
Inspector Ha 3aknaaky Events v aBaxabl WENKHEM B MycTom nose psgom ¢ On-
Click (Pnc. 4.31).

T ¢ vcconerose| 5o [0

_ D:! J .:L,,u.ww Style: | £ Windows v| Views: | }# Master

-] Dummyl ~
=[] duCarboxide

Sphered
= | Spheres|
Spheref

[} duNitrogen
#[B] duOxygen v

< >
Object Inspector L
3 items selected
Properties I Events
MaterialSoec A

»|OnClick | SpheredClick |~
OnDblClick
OnDragDrop

OnDragEnd
AnNeanEntar

Puc. 4.31. Co30aHue omkauka Ha cobbimue 0719 HeCKo/IbKux 06veKkmoas

Kak 0bbluHO, cpefia pa3paboTtkn Delphi IDE creHepupyeT wabnoH npote-
AyPbI-OTK/MKa Ha cobbiThe. Ha faHHOe cobbiThe 3acTaBuM MOseKyny caenatb
oavH 0obopOT BOKPYr CBOer ocu, a B none TMemo BbiBegem MHGOpPMaLMO
O MoOfIeKyne YrneKkncioro rasa. Beegem cnefywmii NporpaMMHbIA KoA B LWa-
6N0H Npoueaypbl OTKANKA:

procedure TForm2.Sphere4Click (Sender: TObject);

begin

duCarboxide.AnimateFloat (‘RotationAngle.Y’, 360, 2);
Memol.Lines.Clear;

Memol.Lines.Add ( ‘\Inokcun yrjepona (yTJIEKMCJIEIM T'a3, IBYOKMUCH
yrjeponma, ‘+

‘' okcun yriyepozna (IV), YTOJBbHEM aHIMIpMUA) —OeCLUBEeTHEM ras ‘+
‘(B HOpMAaJIbHBEIX YCJIOBMAX), 0es 3alaxa, CO CJjleT'Ka KMKUCJIOBaTHEM
BKYCOM. '

);

end;

[155]



[156 ]

[NABA 4

CoxpaHnM 1 3anycTum NpoekT. Mpun wenyke Mol Ha nbor 13 chep,
COCTaBMAIOWMX MONEKyNy YrNeKncnoro rasa, oHa byaet cosepliaTb 060poT,
a B TMemo byfeT noABNATbCA NOACHAWMI TEKCT. PaCCMOTPYM NPOrpaMMmHbIi
KOA B Mpoueaype OTKAMKa. B nepBor CTpoke Tena npoueaypbl Mbl peanvsyem
AHMMaLMIO ONA KOMMNOHEHTa-MYyCTbILLKKM, KOTOPbLIA OTBEYaeT 3a MONEeKyy yrie-
poaa duCarboxide. Mbl BbI3biBaem ero metofa AnimateFloat 1 nepefaém B Hero
napameTpbl, obecneunBatoLie 06OPOT BOKPYr BEPTUKANbHOM OCUH Ha 360
rpaflycoB B TeueHue 2 cekyHz,. [lanee Mbl oumilaeM COAepKMMoe CTPOK KOMMO-
HeHTa TMemo, a 3aTem j06aBnAem B Hero TeKCT. [TOCKONbKY TeKCT ANMMHHbBIN, TO
Mbl pa3brBaemM ero Ha CTPOKM, 3aKI0UEHHbIE B KaBblUKM, KOTOPbIE «CKerBaem»
B OIHY CTPOKY OnepaTopamu «+».

UTtobObl CObpaTh NpunoxeHne ana MobunbHOM NNaTGopPMbl HAAO NepeKto-
UMTbCA Ha NaHenb Project Manager, nomeHATb Target Platforms ¢ Windows Ha
Android, a 3aTem BblbpaTb NoakAtoueHHoe Yepe3 USB ycTponcTso. ABTOp noj-
Kntodan nnaHwet Samsung Galaxy Tab 410.1, koTopbli oTobpakanca B nof-
KIOUYEHHbIX YCTPOMCTBaX Kak SM-T530, 4yTo ABNANOCH MOAENbHbIM KOAOM M-
HaweTa. Copoka nop Android 3aH1maeT, bonee NPOAOKNTENBHOE BpPEMsA MO
cpasHeHuto ¢ Windows, 3aTo NpunoxeHre Ha niaHweTe bonee None3Ho, T.K. OH
BCerga nog pyKomn.

[lna 3aBeplueHns NPOEKTa HY)KHO MpoAenaTb PacCMOTPEHHYIO mpolemy-
py Ao6aBNeHUA NHTEPAKTUBHOCTI AN1A OCTaBWIMXCA TPEX MOMIEKYIT: KMCNOPOaa,
BO[bl 1 a30Ta.

[MpUNOXKeHNe MOXHO Pa3BUTb U YAYULLINTb, BOCMONb30BaBLWMCH ClefyioL-
MW COBETaMMU:

e MOMMMO NOBOPOTa MNPU KAMKE Ha MONEKYNe MOXKHO TaKKe aHUMMPOBATb
3Ha4yeHuA Scale no otgenbHbIM ocam (Scale.X, Scale.Y, Scale.Z); monekyna
OyneT He TONbKO BPaLLaTbCA, HO U BU3yalbHO YBENMUYMBATLCS;

e Chenante TpeTbio POPMY, Ha KoTopyto pasmvecTtuTe TTabControl, a ¢ nep-
BOW 11 BTOpPOM GopMbl ckonmpyiTe 3D-ClLieHbl Ha OTAENbHblIE CTPAHNYKNY;
Toraa B NpunoxerHun byaeT eavHas Gopma AnA ABYX BaPUAHTOB CLIEH;
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TpeTblo GOpPMY CenaiTe rmaBHOW, a NepBble ABe yaanuTe 13 NpoekTa
(NpenBapuTeNbHO NPOTECTMPOBAB MPUIOKEHWE);

e MOXHO He OrpaHMyMBaTbCA BO3MOYXOM W CO34aTb HeOOMbLIOW KaTanor
Hanbonee 4acTo BCTPEUAIOLWMXCA ra30B B OObIYHOW »KU3HM UV UCMOSb-
3yemblx B MPOMbILWIEHHOCTY;

e MPaBUIbHbIM YyYLIEHWEM C TOUKW 3pEHNSA KayeCcTBa Koaa OyaeT He xpa-
HeHMe OMMcaTeNbHOro TEKCTA B KOAE NMPOrPaMMmbl, Kak 3TO pean3oBaHo
ceiyac, a ero 3arpy3sKa 13 TeKCTOBOro paina.

4.5 (pynnoBoe B3auMoAaeUCTBUE Npu paboTe HaA
3D-npoekToM

OgHUmM 13 3OPeKTUBHbIX  CMOCOOOB  WMCMOMb30BaHMA  3HAHWUA O
3D-nporpaMmMmnpoBaHN MOBUNBHBIX MPUNOKEHWI ABNAETCA CO3faHWe Mnpo-
eKTOB-KaTaNloroB UM MPOEKTOB-IHUMKIONEANA. Takoro BuAa MNpPUIOXeHUs
HY>KHbI 1A NPOCMOTPA Pa3MYHOrO POAa rOTOBbIX MOAENE C UX OMUCAHMAMU.
MOXHO co3daTb SHUMKNONEeAMID NPOCTPAHCTBEHHBIX reOMeTPUYECKUX Guryp,
AHVUMMPOBAHHbBIN  UMIOCTPATUBHBIA CIPABOYHMK [OKA3aTeNbCTB M3BECTHbIX
TEOpeM, HarnsaaHoe Nocobne No cOopKe CKBOPEUHMKA 13 JOCOK, TPEXMEPHYIO
CXemy CnopTUBHOW NAOWAAKM AN LWKOAbI 1 T.4. Pa3paboTka NofobHbIX Mpoek-
TOB TpebyeT rpynnoBOro y4acTums.

OAVH YNeHoB TaKoW KOMaHbl MOXET OblTb MPOrPaMMUCTOM, T.e. NCMOSb-
30BaTb cpefny paspaboTtkn Delphi/C++Builder/RAD Studio v co3gaBaTb npwu-
no)eHwue. [lpyron —cneumanmicTom no KomnbtoTepHol rpadukn. OH byneTt
co3pasaTb 3D-Mofeny o6beKTOB B KaKOM-MOO TpEXMEPHOM pefakTope A
nocneaytollero UCNonb3oBaHUA B Nporpamme. TpeTuin — noabupate Moaen
ANA PUCOBaHMA, KaTaNorM3npoBaTh MX, HAXOAUTb MHTePEeCHble TEKCTOBbIE OMNK-
CaHuA. HeTBEPTbIN — TEeCTMPOBATb MPOrPaMMy.

Tenepb paccMoTpum bosee feTanbHO POM B KOMaHAbl C MOCienoBaTeslb-
HOCTbIO MX PaboThl:
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1. AHanuTuKK, reHepaTop Maen, Pa3padoTumKk KOHBEHTA: onpeaensaeT npea-
MEeTHyl0 00nacTb 3HUMKIONeAUW/KaTanora/cnpaBoYHIKa, noabupaet
NCXOOHbBIA MaTepuan B BUAE KapTUHOK M OMUCAHWI. Takke B ero nosiHo-
MOUMA BXOOUT KOHTPOJb U KOOPAMHALMA AENCTBUA OCTaNTbHBIX YYaCTHW-
KOB.

2. Cneuuanuct no 3D-rpaduke mnu 3D-an3ariHep: CO30aET TPEXMEpPHble
MOJENM NO KapTUHKAM, 3CKN3aM U TEKCTOBBIM OMMCaHKAM Nnbo B cpe-
Aie pa3paboTKK, NMOO BO BHeLLIHeM rpadnueckom pefakTope.

3. TlporpaMMmunCT pa3medaeT uHTEPOENC C 3nemMeHTaMn  yrnpaBneHuns
1 BCTaBNAET rOTOBble MOAENU:

e 13 [PYroro npoekKTa, CO30aHHOro A13anHepoMm, yepes bydep obmeHa;

e 13 MpOeKTa, CO3AaHHOMO AM3aNHEePOM, UMMNOPTMPYA rOTOBblE GOPMbI;

e 13 dalina, Co3AaHHOro BO BHELWHEM rpadryeckom pefakTtope B Gop-
maTe obj nnu dae, npu nomoum komnoHeHTa TModel3D.

4. TeCTUPOBLLIMK NPoBepAeT PaboToCNOCOOHOCTb MPUOXKEHMAX MO Mepe
A006aBneHVA HOBbIX KOMMOHEHTOB, OOBEKTOB UM QYHKLNIA. TakxKe TeCTu-
POBLMK MOXET HECKONBbKO PaCIMPUTL CBOM MOTHOMOYMA U AaBaTb CO-
BETbl aHANUTUKY M pa3paboTumKy B MiaHe NoBblleHNA yaobCcTBa nHTep-
denca, HarnAaHOCTN TPEXMEPHOrO NpeACTaBNeHMA MOAENen 1 KauecTsa
npeacTaBaAeMblX ONMCcaHum.

Ecnn He ynaétca nogobpaTtb MMEHHO YeTbIPEX uenoBekK, 06beanHEHHbIX
oblLen naeen co3gaHns NPoekTa, TO MOXKHO CO3AaTb U bonee TeCHy rpynny
eAnHOMbILINEHHWKOB. Toraa ponu nNpuaétca coBmellatb. OnHako He crneayet
COBMeLLaTb POJb MPOrPaMMIMCTa U TeCTUPOBLLMKA. [Tpr NnpoBepke paboTocno-
COOHOCTU MPUNOXKEHNA HYXKEH YENOBEK CO «CBEXMM B3INAAOM» M Pa3yMHOMN
AONeN KpUTNLUM3MA B CYKAEHUAX.

MpW KONNeKTVBHOW paboTe Haf NMPOEeKTOM BaXKHO CObNoAaTh NpaBuibHOE
pacnpefenexvie Harpysku 1 pPUTMUYHOCTb B MPOLIeCCe ero peanm3aunm. HyxxHo
COCTaBUTb 1 CTApPaTbCA MPUAEPKMBATLCA MPOEKTHOIO KaneHaapa. Hemanosax-
HYl0 POfb UrpaeT CTUIb OOLIEHNA B KOMaHAE, OH AO/MKEH OblTb MaKCKMManbHO
APYKECKNM, HO 1ENOBbLIM. M, KOHEYHO, BCe YneHbl JOMKHbI OblTb 3apsAXKeHbl Or-
TV3MOM 1 COOblla ABUraTbCA K KOHEYHOW Lienn — paboTatollemy nonHODYHK-
LMOHaNbHOMY MPUIOXKEHWIO.



...................................................................... @ e r/\ABA 5 [159]

MaTemMaTuka
U NPOrpaMMupoBaHue

5.1. Hayano npunoxeHus aAnsa rpacdukoB pyHKu Ul

MaTtemaTuyeckme 3afjaum YacTo BbI3bIBAKOT CIIOKHOCTM MPU PELEHUM, eCn
UX He NPOUANIOCTPUPOBATL HAaMAAHBIMU rpadUUecKnMIN n30bpaxkeHnaMM. bes
HUX CIOXHO MPOaHaNM3npoBaTb GYHKLMIO, MOHATb CMBICST PeleHna ypaBHe-
HUM 1 T.0. ECN Mbl FOBOPUM O HayKaX, MHTEHCMBHO MCMOMb3YOWMX MaTeEMaTW-
UeCKMI annapart, TakKx Kak Qr3nKa, XMmna, O1MoNora, SKOHOMKKa, TO rpaduKm
GYHKUMI NOMOratoT caenaTb NpaBuibHble BbIBOAb O HabMOAAEMbIX 3aKOHaX,
a TakxKe NPOrHoO3MpoBaTh pasBuTHe CobbITMi. Celtyac Halen 3aaavelt bygeT co-
30aTb NPWIOKEHNE, B KOTOPbIX OTOOpaXkaeTcA rpaduk GyHKUMN. Kak 1 paHee,
NpunoxKeHne ByaeT Kak «<HAaCTONbHbBIMY, TaK 1 «<MOOUIbHbBIM.

Co3paavm HoBYtO Manky anda npoekTa «Project 5.1». 3anyctum Delphi/RAD
Studio IDE, Bblbepem B rnaBHom MeHto File->New->Multi-Device Application —
Delphi. Boibepem Blank Application. CozgaBaemoe Hamu npunoxeHue byaet
OUeHb MoxoXKe CBOUM MHTepdENCOM Ha TMNoBoe. HoBomy nosib3osatensio Oy-
aeT KoMGOPTHO C paboTaTb C TakUM MHTepderncom, T.K. He NPUAETCA TPaTUTb
BPEMsA Ha 3HAKOMCTBO C PACMONIOXEHMEM OCHOBHbIX KHOMOK MW MOWUCKOM UH-
CTPYMEHTANIbHOW NaHesu.

[obasum Ha dopmy komnoHeHT TToolBar. o ymonuyaHuio ero CBOMCTBO
Align ycTaHOBNEHO B 3HaueHKne Top, MO3TOMY OH aBTOMAaTMYeCKM 3aIMET Camoe
BepxHee NPOCTPAHCTBO KAMEHTCKOM YacTu dopmbl. [lobaBUM BTOPOWN aHano-
MMUYHBIV KOMMOHEHT, OH 3aMeT Tenepb y»Ke BTOpoe Mo cUeTy CBOOOAHOE MECTO
BBepxy dopmbl. Boigennm ero, nepenaém B Object Inspector 1 yCTaHOBWUM CBOW-
ctBo Align B 3HaueHne Bottom. 3aTtem pa3mecTM Ha Gopme HOBbIM ANA Hac
KomnoHeHT TChart, a ero ceoncTso Align 3agaanm kak Client. MNocne gaHHbix
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MaHUNYNAUMIA Halwa GOopmMa AO/MKHA BbIMAAETb TaK, Kak MOKa3aHo Ha puc. 5.1.
CoxpaH1M NPOEeKT 1 BbINOAHWUM NPOOHbIN 3anyck npunoxeHnsa nog Windows.

Structure % @ Welcome Page ['}j

X
:I‘JF : Style: | £Y Windows v
= orm
= & Chart1
& CustomAuxes I

Bl ToclBar2

Object Inspector
Chart1 TChart

_|Properties | Events
Action
| Align Client 4
AllowPannipmBoth
t| Anchors  |[akLeft,akTop,z
#| Animationd (TChartAnimat
AxisBehind [] True
AxisVisible | [] True
Backimage  (Bitmap Em

Puc. 5.1. [lepguyHaa pazmemka ¢hopMbl NPUSIOXKEHUA

PasmecTm Ha HuxHem ToolBar2 komnoHeHT TSpeedButton. 3HayeHune
cBoncTea StyleLookup 3agagvm kak actiontoolbutton, 1 Ha KHOMKe aBTOMaTK-
ueckn nossutca «dnaxok». Ceoncteo Align onpeaennm Kak Right. Beigenum
AAHHY0 KHOMKY, nepenaem Ha 3aknaaky Event naHenn Object Inspector, Haw-
aém ctpoky OnClick n wénkHem fBa pa3a B MyCTOM Noje PAAOM C HaAMUChHIO.
IDE creHepupyeT yxe NprBbIYHYIO HaM 3aroTOBKY NMpoLueaypbl OTKAMKa. [lonos-
HVIM TeKCT BBEAEHHBIM HaM KOAOM 1 OOCYANM NOyYeHHOe:

procedure TForml.SpeedButtonlClick (Sender: TObject) ;

begin

Chartl.Series[0]. (0

Chartl.Series[0]. (1

Chartl.Series[0] .AddXY (2,

Chartl.Series[0]. (3

end;

w o N LU
Ne Ne o N.

~e

He cnewwute 3anyckatb NpUNOXKEHME, T.K. HAM HY»KHO eLé NPaBUIbHO Ha-
CTpouTb KoMnoHeHT TChart 8 design-time. KomnoHeHT TChart HykeH ans 0To-
OparkeHNA pasnMUYHOro pofa rpaduKkos. NPOrpaMMUCTy He HY»HO pasMevaTb
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MOCKOCTb M300paXKeHNd, MPOBOANTL NMHMUM, PAaCCUYMTHIBATL MacwTad, noabw-
paTb LBeT 1 T.A. Bcé 310 yxKe peannsoBaHo B TChart, HyXHO NnlWb YMETb Npa-

BUIbHO HAaCTPOUTbL ero B design-time.

Mocne noasnerua Ha dopme KoMnoHeHT TChart He COfePXKUT HNUKAKMNX K-

HUI rpadurKoB. [1na Toro, 4Tobbl Mbl yBUAENM rpaduKL B BUAE, Hanpumep, nu-
HUI, HY>KHO CHavana ux cosfaTb. llenkHem aBa pa3a Ha KomnoHeHTe Chart1 —

OTKPOETCS MacTep ero HacTpolikn. [ina aobasneHnsa rpadrika Boloepem nyHKT

Series, HaxKMéM KHOMKY Add 1 B OTKpbIBLIECA ranepee rpadukos Bbibepem ca-

MbIV MPOCTOW NepBbil WabnoH Line. [1nA nepBoro 3HakoOMCTBa lyulle CHATb «ra-
nouky» okono 3D, Haw rpaduk byaet nnockum. Notom Haxmem OK. Ha puc. 5.2

CXemMaTUYyHO MoKalaHa NocnegoBaTeNbHOCTb AENCTBUN.

(1]
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v View

4 Chart
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> Axis

> Titles
Legend
Panel
Paging
Walls
3D
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07 seriest < —

Editing Chart1 = =
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Puc. 5.2. Macmep co30aHus epagukos 8 TChart

Cancel
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Mocne atoro B design-time Ha ¢opmMe NOABUCA rpaduK B BMAE TOMAHOWM
AMHWUK. Ha camoM fienie OH MOKa3blBaEeT NNLWb HEKMe CyYaiHble AaHHble. 3any-
CTVM MPUIOXKEHNE 1 YBUANM, YTO rpadurK no-npexHemMy nycT. Ho Tenepb ecnm
Ha MHTepdece Mbl HAXXMEM Ha KHOMKY C «daXKKOM», TO Ha rpadurke NOABUTCA
JIMHWSA, COOTBETCTBYIOLAA BBEAEHHOMY Bbille Kofy. Tenepb pazbepém kof. Ka-
xaaa koHcTpykuma Chart1.Series[0]. AddXY B nepesoae ¢ A3blka Object Pascal
O3HayaeT, yTo:

o komnoHeHT Chart1 cogepxmnt MaccmB rpadukos-nunu Chart1.Series;

e CnenyeT obpalleHne K NepBon rpaduyeckor NnMHUKM No MHAeKCYy «0»
Chart1.Series[0];

e B MepBy rpadunyeckyto NnMHMI0 0O6ABNAETCA TOUKa C KoopAnHaTamu (X,
Y).

MonHocTbio  gobasneHve Touky BbirnaauT Tak: Chart1.Series[0].Ad-
dX¥(...,...), @ BMECTO MHOrOTOUYMA B MoCAefHEM MyHKTe MOACTaBAMOTCA YMC-
Na— KOOpAMHaTbl TOUYKKU Ha rpaduke. MoOXHO nepeBoa C «aAebPUINCKOro»
(He nyTaTb C «3NPUNCKMM») HauaTb C KOHLA:

e pobaBnsemM ToUky C koopanHatamu (X, Y) metogom AddXY(...,...);

e KnepBoW rpapunueckon nuHum Series[0].AddXY(...,...);

e KOTOPLIN MpUHagnexuT K komnoHeHTy Chartl —Chart1.Series[0].Ad-
dX¥Y(...,...).

[laBanTe NMOBTOPMM MOCNEnOBaTeNbHOCTb AENCTBUIA, KOrAa HaM MOHaO0-
6uTCA f06aBUTb OUepeaHyto rpadUUecKyto NMHKIO B KOMNOHeHT TChart:

e [1Ba Pa3a WENKHYTb Ha KomnoHeHTe TChart, YTobbl BbI3blBaTb MACTEP ero
HaCTPOVIKY;

e [006aBUTb NMHMIO rPadmKa (Mnw apyrov Bua rpaduka) B yane Series;

e B UCXOAHOM Kofe K Ao0aBNeHHOW HOBOW NNHUK rpadurika HyXKHO obpa-
watbca kak Chartl.Series[n-1], rae N— KOAMYECTBO Yrke A0OABNEHHbIX
JIMHU FPaPUIKOB.
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5.2. 0To6paxkeHus rpaduka pyHKUUU

OTAMYHBIM MOKa3aTeslbHbIM MPYMEPOM MCNOMb30BaHMA KOMMNoHeHTa TChart
byaeT nocTpoeHune rpadmka Kakon-nmbo GyHKLMK. Beile mbl fO6aBUAN HeKne
NpOoV3BOSbHblE AaHHble, TeNepb e OyaeM PacCUMTbiBaTb KOOPAUHATbI KaXK Ao
HOBOW TOUKM No Gopmyne y=a*x?+b, roe a v b— Hekne Npor3BOfbHble YMC-
na. Bnocneactsum mbl yaem MMeTb BO3MOKHOCTb M3MEHUTb UX C MHTepdeiica
nonb3osatend. PaccumtbiBaTb KOOPAMHATHI Mbl OyfeM MocnefoBateslbHO AN
Ka[oM TOUKK, Nepebunpan 1x B Lmke. PaccmMoTpum puc. 5.3, utobbl 3aTem npa-
BUIbHO HaMWCaTb MPOrPAMMHbIV KO,

X<

Puc. 5.3. Pacuem koopOuHam 0719 nocmpoeHus 2paguxka pyHKyuu

[lnA npocToTbl NpeAcTaBnM BCE B AENCTBUTENbHbBIX Ymciax. QyHKUMA 3a-
MUWETCA Kak y=x*x+2. KoopanHaTbl TOUek rpaduka Ha puc. 5.3 npeactaBneHb

B TabnuLe:
X y
x1=1 y1=1*14+2=3
Xx2=2 y2=2%2+2=6
x3=3 y3=3*342=11
x4=4 y4=4*442=18
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UTobbl NOCTpOUTb rpadmk GyHKLUMN y=x*X+2 B UHTepBane oT x=1 o x=4
HYXKHO V3MEHUTb KOA NpoLieaypbl OTKMKA Ha HaxaTue SpeedButton:

procedure TForml.SpeedButtonlClick(Sender: TObject) ;
begin

Chartl.Series[0] .AddXY (1, 3); // mobasiasemM 1-10 TOUKY
Chartl.Series[0] .AddXY (2, 6); // mobasisgemM 2-10 TOUYKY
Chartl.Series[0] .AddXY (3, 11); // mobBammsemM 3-10 TOUKY
Chartl.Series[0].AddXY (4, 18); // nobaBnsem 4-0 TOUKYy

end;

CoxpaHuM 1 3anyCTMM NPOEKT Ha UCNonHeHe. [1ocne HaxaTuAa Ha KHOMKY
C «dnaxkom» B kKoMnoHeHT Chart1 6yayT nepefanbl 4 TOUKM C COOTBETCTBYIO-
Wmmn kKoopamHatamin. OHKM NonagyT B NEPBYIO U e AUHCTBEHHYIO TMHNIO rpadu-
Ka. KomnoHeHT Chart1 BbIMOAHWUT OTPUCOBKY OTPE3KOB, COEANHAIOLLMX TOUYKM.
MOXHO NPOBEpPUTb TOYHOCTb MOCTPOEHNSA rpadurKka, CPaBHUB rpaduK, MOCTPO-
EHHbIVI NPY NOMOLX HaWero NPUNOXKeHMA, C rpadukoM, NMOCTPOEHHbIM NP
nomoly, Hanpumep, Microsoft Excel (puc. 5.4). 3TO oueHb MONe3HbIN NPUEM,
Koraa MatemaTtuyeckie anropmutMbl M MOCTPOEHMA rPadrKOB MPOBEPAIOTCA NP
MOMOLLM CTOPOHHKX MPOrPaMMHbIX MPOAYKTOB.

Q Form1 = =

TChart

20
18
16

18
16 /
14 14
12 o /
10 .10 e

@ Do w

IS
o n & oo

Puc. 5.4. [paguk ¢pyHKyuu npu nomowu
komnoHeHma TChart u Microsoft Excel
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5.3. YnyyweHue nporpaMMHOro Koaa AN NOCTPOeHUS
rpadukoB

B npouenype oTknvKka Ha CoObiTME Mbl MCMOMBb30BaNM AOCTAaTOYHO TPW-
BMANbHbIA KOA, KOTOPbIM NpOCTO A06aBAAN NOC/eAoBaTe/IbHO YeTblpe TOYKM.
TakoW kof He HeCéT nHbopmaumm o Tine GYHKUMKM, rpaduk KOTOPOKN Mbl MO-
CTpounn. ECnm Ham HY>KHO M3MeHWTb BUA QYHKUMM UK YBENNUNTD AMANA30H
NOCTPOEHWA, TO NPUAETCA 33aHOBO BbICUMUTHIBATL TOUKM BPYUHYIO. Ham e HyKHO
co3faTb MHCTPYMEHT aHanm3a rpadnka GyHKLMM, MOITOMY BCE JOMKHO MNPONC-
XO[NTb aBTOMATUYECKN.

Mepenenaem NPOrpaMMHbI KoA ClnefyoL|im 06pa3om:

function MyFunction(xi: single): single;

var

yi: single;

begin

yi:= xi*xi + 2;

result:= yi;

end;

procedure TForml.SpeedButtonlClick (Sender: TObject);
var

%, y: single;

begin

x:= 1; y:= MyFunction(x); // Bruncasgem 1-i0 TOUKY
Chartl.Series[0].AddXY (%, y); // mobasigem 1-10 TOUKY
x:= 2; y:= MyFunction(x); // Breumciageum 2-10 TOUKY
Chartl.Series[0].AddXY (%, vy); // mobasigem 2-10 TOUKY
x:= 3; y:= MyFunction(x); // BreunciasgeM 3-0 TOUKY
Chartl.Series[0].AddXY (%, y); // mobasigem 3-10 TOUKY
x:= 4; y:= MyFunction(x); // Breunciagem 4-n0 TOUKY
Chartl.Series[0].AddXY (%, vy); // mobasigem 4-10 TOUKY
end;

[NpoaHanu3npyem BBeAEHHbIV KOA. [1pexae BCero, Mbl CO34ann OTAEbHbIN
3nemMeHT NporpaMmbl — QyHKLMIO. DYHKLMA — 3TO M30AMPOBAHHAA YacTb KOAa,
KoTopadA HaumHaeTca QyHKUMA KnodeBbiM cnoBoMm function v nmeeT Teno,
HauMHatLlleecs CNoBoM begin, a 3akaHuvBaOWaAcA cnoBoM end U TOUKOW
C 3andaton. lNepen Tenom QyHKUUM NPUCYTCTBYET pa3aen nepemeHHblX, KOTo-
pbii 0603HaUeH CI0BOM var, rae obbAsneHa nepemerHad yi. ocne Ha3Bga-
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HVMA MyFunction B CKOOKax yKa3aH eVHCTBEHHbIV NMapameTp x1i, a nocne
ABoeToumsa 0603HavYaeTca TMMN BO3BPaLlaeMoro 3HaueHnsa single.

Cama no cebe GyHKLMA — HEKOTOPOE AeNCTBUE, KOTOpOoe TpebyeT BXof-
HOV mapaMeTp M BbIAAET pe3ynbraT. YNoaobum eé muKcepy, KOTOPbIN MOXET
UTO-TO B3OUTL. ECNI BXOAHOWM NapameTp — Anua, To nocne paboTbl MUKCEPa Mbl
NONYYNM PE3YNbTaT — rorofib-Moronb. MOXHO M3MEHUTb BXOAHOW NapameTp:
BMECTO AL, MOMECTUTb CIMBKM. TOraa BbIXOAHBIM pe3ynbTaTom OyayT B30UTble
CAMBKKU. Mexay 3Tmmm 6ntogamn eCcTb HeuyTo obllee —cnocob NpUrotTosse-
HKA, T.e. UHTEeHCMBHOE NepemellviBaHve Unu B3bmntmne. Ho pesynbtaTt 3aBUCUT OT
BXOAHOro napameTtpa. OHaKo BXOAHOW NapameTp MOXKeT ObiTb HeJOMYCTUMBIM.
To pe3ynbTaT MOXeT OblITb CTPaHHbIM UV HexenaTenbHbiM. Hanpumep, eciv no-
NOXKWTb B Uallly M1KCepa A6N0OKO, TO MOXKHO CiomaTb Mukcep. OTcloaa cnenyeTt
BaXKHbIV BbIBO[: HE BCAKMIA MapamMeTp MOXHO NepeaaBaThb B QYHKLMIO.

BxoZHoM napameTp OyHKUMA Peaynbrat
t‘/,,
» ED,;{, E:>‘_“ .
—7 S
LD e T2
v }k' /
- o= b

Puc. 5.5. CpasHeHue ¢hyHKYUU C MUKCEPOM

B dyHKumio MyFunction nepenaétca oanH NapameTp BeWeCTBEHHOIO Tnna
x1.B pa3nene nepemeHHbIx 0OBABNAETCA NOKaNbHaA NepemeHHas yi. Eé 3Ha-
yeHue BbluncaaeTca no Gpopmyne y(x)=x?+2, a utobbl QyHKUMA BEPHYNa pe3ynb-
TaT, 3HaYeHMe MepemMeHHOW yi MpucBarBaeTCA CneuranbHoW nepeMeHHom



MATEMATUVKA 1 MPOIPAMMINPOBAHINE

result. B dyHKUMM Mbl MCMONb3yem 0O03HaueHMa x1 1 yi 4Tobbl nogyep-
KHYTb — 3TO He Te NepemMeHHbIe, KOTOpble NCMOSb3YTCA B NpoLeaype OTKMKa
OnClick.

Mpouenypy OnClick mbl nepegenan Tak, 4ToObl BCE BbIUMCIEHUA Bbl-
nonHana ¢yHkuma MyFunction, a Mbl TONbKO nepefaBain B Heé 3Ha-
UeHVA x NOCNefoBaTeNbHO ANA  4YeTblipéx Toyek. CMbICT  WMHCTPYKLMK
y:= MyFunction (x); MOHATb NPOCTO. Mbl Nepenaém 3HayeHue nepe-
MeHHOW x B dyHKUMIO MyFunction, a BO3BpallaemMbli pesynbTaT Konvpyem B ne-
pemMeHHyto y. [loTom gobaBnaem B IMHWIO rpaduKa BblUMCIEHHbIE KOOPANHATDI
oyepenHou ToukM: Chartl.Series[0] .AddXY (x, vy);. Hapwuc 56
NoKa3zaHa Cxema nepefayv 3HaveHnsa napaMmeTpa B GYHKLMIO 1 BO3BPAT pe3ysib-
TaTa.

procedure TForml.SpeedButtonlClick(Sender: TObject) ;
var
X, Y : single;

begin
x 1= 1; > X 1 Y 3
y := MyFunction (x); >
Chartl.Series[0] .AddXY (x, V)’
[/

end;

function MyFunction(xi: single) :single;
var
yi: single; xi 1
begin
vi = xi*xi + 2; —» ¥i 3
result := yi;
end; | 3> result 3

Puc. 5.6. Cxema 8bi308a ¢hyHKyuUU U nepedayqa 3Ha4yeHuUl

Mbl MO He BBOAMTL OTAENbHYIO dyHKLMIO MyFunction, Hanuncas BCé Koa
B npouenype otknrka OnClick, HO Mbl nonyunnn 6onee CTPYKTYPUPOBAHHbI
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Kof. Tenepb OH cOCTOUT 13 Npouenypbl oTkArka OnClick 1 yncto maTematnue-
cKon GyHKUMM MyFunction, rae Mbl MOXKem U301MPOBAHHO U3MEHUTb B QYHK-
umun. Hanpumep, ecnv mMbl 3MeHAeM BUI GYHKUMK C Y(x)=x*+2 Ha y(x)=2x%+3,
TO HaM He noTpebyeTcA NPOCMaTPVBaTb BECb KOA, T.K. BUA GYHKLMM rpaduKa
3agaH B MyFunction.

[Nepengem K paCcCMOTPEHMIO MOHATUA NTOKalbHbIX NepeMeHHbIX. BepHémca
K puc. 5.6, roe nokasaHa cxema B3ammoaencTaua npouenypbl OnClick n dyHk-
umm MyFunction. VI B npouefype, U B OYyHKUMM OOBABNAIOTCA NEepemMeHHble
B pasgene var. O6bABNEHHblE MepemMeHHble B pa3aene var ABAAIOTCA NOKasb-
HbIMW. «JTOKaNbHbIN» O3HAYaET «MECTHbIN», <HE BbIXOAALMA 33 ONpeaenéHHble
npenenti». JlokanbHble NepemMeHHble CyLLeCTBYIOT TOMIbKO B Npeaenax GyHKLnm
WA Npouenypbl, rae oHn obbABneHbl. PUC. 5.6 LBETOM MOKa3aHO, YTo CUHME
NMepeMEeHHbIe KMBYT» B CMHEM MPOCTPAHCTBE, a 3e/éHble — B 3e1EHOM. OHK
NpvHaanexat pa3HbiM 06nacTaAm.

Tenepb HYXXHO PAacCMOTPUM Nepeaavy 3HaueHur 13 npoLleaypbl OTKMKa
OnClick B dpyHKUMIO MyFunction, T.e. n3 c1He obnact B 3eNEHyto, a 3aTem 06-
paTHO. [Npu BbI30BE QYHKLMUM 3HAUEHME «CUHEN» NepeMeHHON x nepeaaértca
B MepeMeHHY0 X1 13 «3eféHon» 0bnacTu. [locne 3Toro BbIMOMHATCA CTPOKM
koaa MyFunction. B koHUe GyHKLMM pacCcumMTaHHOe 3HaueHre NpucBanBaeTca
nepemeHHoOM result, U eé 3HaueHWe byaeT nepefaHo 0OPATHO B CHHIOK 0O-
NacCTb B TOYKY Bbl30Ba MyFunction (x) ¥ CKOMPUPOBAHHO B NEPEMEHHYIO v
3a CYET onepartopa nNpuceBamBanng: y:= MyFunction (x) ;.
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5.4. HacTtpolika koMnoHeHTa TChart

B pexrme «no YMOTYaHWIO» KOMMOHEHT TChart OTPNCOBbLIBAET TMHWIO, MO~

O6rpas MacluTab rpaduka 1 AManasoH Takm 06pa3om, YToObl MaKCKMManbHO 3a-
HATb NpefoCTaBNeHHYto NnoLadb. He Bcerga 31o ABNAETCA yAOOHbIM U HarnA -
HbIM, MO3TOMY HAaCTPOUM OTOOparkeHWe rpadurka Ha 3aflaHHbIV ArMana3oH. [na
3TOro ABax[bl WENKHEM Ha KomnoHeHTe Chartl 1 Bbibepem B MOABMBLIEMCA

OKHe pa3gen Axis. [locne 31oro WeénkHem Ha cTtoyke Bottom, yto bydeT o3Ha-

4aTb HMMHIOK OCb, a MOTOM O6paTI/Il\/l BHMMaHWE Ha LUEeHTPabHYIO YaCTb OKHa

C HacTpoWkamun (puc. 5.7).

(0}
» Series ()
4 Chart
General
4 Axis
+ Bottom Axis
Top Axis
Left Axis
Right Auxis

Editing Chart1

[V] Visible
| Behind
Axes:

Bottom Axis
<o

Top Axis
Left Axis
Right Axis
Depth Right
Depth Top

. oW
Scales  Title  Labels Axis = Ticks
Options | Minimum

e
10 é Change..

Offset: | ¢ 0 >

Round

Special TeeChart Pro offer for registered RAD XE users

Close

Puc. 5.7. Hacmpotika ocet TChart

Ha PUC. 5.7 NOKa3aHo, Kak HYKHO HaCTPOWTb MakKCMallbHOE 3HaueHne an-

anasoHa Ha HWXKHen ock. HacTporM aranasoH 3HauyeHMn NEBOM BEPTUKATbHOW

(QY) 1 HXKHel roprsoHTanbHol (OX) ocei, Kak MoKa3aHo B TabnuLe Hke:

HuHAaga ocb — ocb OX (Bottom Axis)

Minimum

0

Maximum

5

BepxHaa ocb — ocb OY (Top Axis)

Minimum

0

Maximum

20
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CoxXpaHUM 1 3anyCcTUM NPUIOXKEHMe, @ 3aTEM HaxXaTb Ha KHOMKY C «drax-
Kom». Tenepb rpadnk OygeT CTpomTbCA B 334aHHOM AvanasoHe, OAHaKo B 1€BOV
YaCTV NOABUTCA «1ereHaa», KOTOPYIO xenaTenbHo yopatb. OnATb ABax /bl WEN-
KHem Ha komnoHeHTe Chart1, 3aTem Bolbepem pa3aen Legend v cHMMeM «ranoy-
Ky» Visible. 3anyctium npunoxeHune. Tenepb rpaduk Oyaet YETKO BAMCHIBATLCA
B 3a[JaHHbIN AVana3soH.

[MpoAoNXMM ynydlweHne BHelwHero snaa rpaduka. lNoka rpadunk otobpa-
XaeTcA B TPEXMEPHOM BUAE, @ HaM HY>KHO MOJSyYnTb ero B MNIOCKOM BuAe. Bo-
MOEM B PEXMM peflakTMPOBaHWA rpadurka NpmBbIYHBIM CNOCOOOM U Bbibepem
pasgen 3D, nocne yero cHUMeM «ranouky» 3 Dimensions. [locne 31oro ysenm-
YM TOALLMHY NUHWK. B pepaktope rpadurka Bonaém B pasaen Series 1 Bblbe-
pem eanHCTBEHHYIO Series1. B pasgene Format nepengém Ha 3aknaaky Border
n oBwxkom Width ysenuumm 3Hauerua nprubnmnsnTensHo Ao 3...4. 3aBeplimm
HacTpownky TChart cneayowmm agencTenem. MIsmeHnm 3aronoBoK rpaduika, Bbi-
bpas Chart->Titles->Title, a 3aTem BBeAs TeKCT oTOOPaKeHMA GYHKUMMK Y(X)=X-
*X+2, Kak NoKasaHo Ha puc. 5.8.

0 Editing Chart1 - o IES
» Series Title v
4 Chart
General Position | Options | Text | Margins
» Axis y(x)=x"x=2
4 Titles
—_ Title
SubTitle Text Alignment:
SubFooter Center v [v] Clip Text
Footer
Legend
g Edit...
Panel v
Special TeeChart Pro offer for registered RAD XE users Close

Puc. 5.8. I3meHeHue 3a201108Ka epaguka

PaboTas B macTepe HacTporky TChart, Mbl MO3HAKOMUANCE Wb C Manow
UaCTbtO BCEX BO3MOXHOCTEN JaHHOIO KOMMOHEHTa B pexumme design-time. Tak-
e MOXHO M3MEHATb BN rpaduka 3a CYET ero CBOWCTB B Pexmme runtime.
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5.5. HoBble BO3MOXXHOCTU NOCTpPOeHUA rpacduka pyHKUUU

KoHeyYHan uenb Hallero npoekTa— AaTb BO3MOXHOCTb NOJb30BaTENIO 13-
MEHATb 1 [Mana3oH NocTpoeHWs rpaduka, v camy OyHKUMo. Peannsyem Bo3-
MOXHOCTb BBOfla AMaNa3oH NOCTPOEHMA rpadurka B BUAE HauabHOW 1 KOHeY-
HOW Toukn. Moanduumpyem npouenypy OTKAVKa cieayroumm obpasom:

6b110

procedure TForml.SpeedButtonlClick(Sender: TObject);

var

X, y: single;

begin

x:= 1; y:= MyFunction(x); // Beumciagem -0 TOUKY
Chartl.Series[0].AddXY (x, y); // moGasisgem 1-n0 TOUKYy
x:= 2; y:= MyFunction(x); // Beumciagem 2-10 TOUKY
Chartl.Series[0].AddXY (x, y); // mobGaeisgeMm 2-K0 TOUKY
x:= 3; y:= MyFunction(x); // BeumciageM 3-0 TOUKY
Chartl.Series[0] .AddXY (x, y); // mobamsisgem 3-10 TOUKY
x:= 4; y:= MyFunction(x); // Beumciagem 4-n0 TOUKY
Chartl.Series[0].AddXY (x, y); // mobGaeisgeMm 4-n0 TOUKYy
end;

CTano

procedure TForml.SpeedButtonlClick(Sender: TObject);
var

X, y: single;

i: integer; // nmepemenHas nukia

begin

for i:= 1 to 4 do

begin

x:= 1i; y:= MyFunction(x); // BeuUMcCIgeM 1-0 TOUKY
Chartl.Series[0].AddXY (x, y); // mobGaeigeM 1-K0 TOUKY
end;

end;

B npexHem BapuaHTe Mbl 4 pa3a Aenann OAHO 1 TO Xe: BbIYUCAANK U A0baB-
NANV TOUKY B rpaduK. A B HOBOM BapuaHTe UCMOSb3yeM LMK, T.e. MHOTOKPaTHO
MOBTOPAIOWYIOCA FPYNNy AeNCTBUIA. Henb3A CkasaTb, YTO Mbl «XXOANM MO KPYry»,
T.K. IPW KaxKAOM HOBOM MOBTOPEHNM U3MEHAETCA 3HaYeHe nepemMeHHON LINK-
nai w, cnegoBaTenibHoO, 3HaYeHne NnepemMeHHon x, KoTopad nociefoBartesib-
HO NPUHMMAET 3HaueHus 1, 2, 3, 4. Takm 06pa3oM, HOBbIM KOA MPU MCMONHEHU
AAET TOT Xe pe3ynibTaT, UTo U NPEeXHWI, HO Npu 3ToM ABNAeTcAa bonee 3ddek-
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TUBHbIM. Harlpvuv\ep, Mbl I€IKO MOXEM M3MEHUTb KOJTIMYEeCTBO MPOXoA0B LKA
W, CnejoBaTte/ibHO, KOJIMYeCTBO TOYEK Ha rpa<b|/||<e:

obln10 cTano

fori=1to 4 do fori:=0to 4 do

CkomMamanpyem 1 3anyCcTM NPOEKT Ha MCMOHeHNe. Pe3ynbTaT NokasaH Ha
puc. 5.9. Mbl BUAMM, U4TO TOUEK Ha rpaduke cTano Gonblie 3a CYeT yBenmyeHua
KONMuyecTBa NPOXOAOB B UMKNe. B nepBOHaYanbHOM BapuaHTe Koda Ham Npu-
Wnoch Obl JOO6ABNATL AONOAHUTENBHBIE CTPOKM Kofda. A B HOBOM —[JOCTaTOYHO
M3MEHUTb Napy YMCIOBbIX KOHCTAHT.

Q Form1 = B “ Q Form1 = a “

ylx)=x*x+2 ylx)=x"x+2
20 20

[ 4 L4
6b1710: 4 moyku cmano: 5 moyek

Puc. 5.9. YsenuyeHue yucna moyek Ha epaguke

UTobbl Ha rpadurike MOABMANCH KPacKBble KBaapaTuKu, obo3Havatoumne Bbl-
UMCNIEHHbIE TOUKK, HYXHO B design-time ABaxabl WENKHYTb Ha TChart, BbibpaTb
y3en Series, KNVKHYTb Ha €AVHCTBEHHOW NUHUK rpadurka Seriesl, nepent Ha
3aknaaky Forman->Pointer n yctaHosuTe «ranouky» Visible (pnc. 5.10).
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(0} Editing Chart1 - o IENd
4 Series | Series1 v @ .:
Series1
sl Format 4€&emeral  Marks = Data Source
4 Chart
General Format | Options | Pointer <€Basder
> Axis Format | Style | Size | Pattern = Border
egen o
Panel 3D [] Dark 3D
Pag‘ilng [ Color Each
:\;: s I Ignere nulls
Transparency:
Special TeeChart Pro offer for registered RAD XE users Close

Puc. 5.10. Hacmpotika omobpakeHusa mouyek epaguka

Mepenaém K cneaytollemy peanvsaumnm 4ObOaBNeHUA TOUKK K rpaduky Hes
M3MEHEeHNA NPOrPaMMHOro Kofa. Ytobbl NocTpouTb rpadurk GyHKLUMM Ha Npo-

N3BOJIbHOM MHTEpPBasie C 3ajaHHbIM KONMMYEeCTBOM TOYEK, HYXXHO BbIMOJIHUTb

PAA LLIAros:

. 3aaTb KOJIMYECTBO TOYEK Ha Fpad)I/IKe;

. onpeaesintTb HalalJibHYHO N KOHEYHYIO TOUKK ala30Ha;

e paccUMTaTb KOOPAWMHATbI KaXKA0M TOUKNY;

e [100aBUTb KOOPAMHATBI KaXXA0W TOUKM B IMHMIO rpaduka.

Ha puc. 5.11 nokaszaHo, Kak Mbl Byaem BbIUMCAATL KOOPAWHATHI, 3Had Ha-

HaJTbHYIO N KOHEYHYIO TOYKK, a TaKXKe NX KONMMYeCTBO Ha rpa¢|/|+<e.

yl)=x"x+2

16 —>

d d

x=xb+d*(n-1)
y=MyFunction(x)

|

|

|

|

|

|

|

|

|

|

|

I

|
e
e

1

= )

o/

Ha4YaabHAS MoYKd - Xb

|

|

|

|
UHmepedasanocmpoeHua L
T T O

2 3 4\ 5

KOHe4YHOq moYKa - xe

Puc. 5.11. Cxema 8bi4uciieHUs moyvek 2paguka pyHKyuu
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procedure TForml.SpeedButtonlClick(Sender: TObject);
var
xb, xe: single; // HavajnbHas M KOHEUHAS TOYKM MHTEPBAJIA
n: integer; // kosmmuecTBO TOUEK HAa Ipaduke
d: single; // paccrTosHme Mexny TOUKaMA
X, y: single; // koopamMHATE TEKyWEH TOYUYKU
i: integer; // mepeMeHHas LMKJIA
begin

xb:= 1; // 3amaeM HadajabHYyKl TOUKY MHHTEPBAJIA
xe:= 4; // BajaeM KOHEUHYK TOUKY MHTEpPBAaJa
n:= 4; // 3amaeM KOJIMUYECTBO TOUEK HAa Ipaduke
d:= (xe - xb) / (n - 1); // BeUMCISEM PaCCTOSHUE MEXIY
TOUKaMMI
for i:= 1 to n do // Teso mkiIa BEIIOJIHIETCS N pas
begin
X:=xb +d * (i - 1); //BeumciasgeM X nOjsg 1-0M TOUKMU
y:= MyFunction (x); // Beumciasgem y g 1-01M TOUKU
Chartl.Series[0].AddXY (x, y); // mobGaeigeM 1-K0 TOUKY
end;
end;

3anyCTuM roTOBOE NpUoXKeHe, Pe3ynbTaT HaxkaTua KHoMNKK SpeedButton 1
MHULMMPYET MOCTPOeHMe rpadrka Ana YeTblpéx ToUeK, Kak MOKa3aHOo B TIEBON
yacTu puc. 5.9. YTobbl NOCTPOUTL rpadurK A1A NATU TOUEK, Kak MOKa3aHo B Npa-
BOW 4aCTu pUC. 5.9, HYXKHO 3aaaTb xb paBHbIM 0, a KONMYECTBO TOYEK N YBENW-
unTb 00 5. lNpennaraem ymnTatenam Camm BHECTU N3MEHEHWA B KOJ Bbile 1 MPO-
KOHTPONMMPOBATL pe3ysnbTaT no puc. 5.9.

Ecnv no KakuMm-To NpUYMHAM YTO-TO He NosydaeTcd, TOo cefyeT BOCNOSb-
30BaTbcA oTnagumkom. Otnagumk (debugger) BCTPOEH B MHTErPUPOBAHHYIO
cpeny pa3spaboTtkn Delphi/C++Builder/RAD Studio. B camom npoctom Bapu-
aHTe OTNaflka CBOAMTCA K NOLIAroBOMY BbIMOMHEHMIO MPOrPaMMbl Y KOHTPOJO
3HaYeHN nepemMeHHbIX. [1epBOM LWAaroM B MOVICKe OWWOKK ABNAETCA OCTAHOBKA
NPWNOKEHNA B HYXXHOW CTPOKe. Boibepem 3Ty CTPOKY M Haxkmem Knasuuwy F5
WA KIMKHEM Ha CUHIOIO TOUKY B MOJIe fIeBee Hayana CTPOYKM, Kak MOKa3aHo Ha
pnc. 5.12. TonbKO UYTO Mbl CO3anu «TOUKY OCTaHOBa» (breakpoint).
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i o x " Il |G (=Ce  2832-bitWindows v [
8 Welcome Page (5]

begin
xb =
xe = 4;

n : / M KO
d : (xe — xb) / (n - 1); // &
for i := 1 to n do // Temo mMKITa BHMNOJMHASTCA N DPas

\ begin

x

Mexgy

xb +d* (1 - 1); //
¥ MyFunction (x) ; V4
Chartl.Series[0] .AddXY(x, y):
end;
end;

Puc. 5.12. Co30aHue moyku ocmaHosa (breakpoint)

UTobbl TOYKa OCTaHOBa CpaboTana, T.e. Halla NPorpaMma OCTaHOBMAACH,
HYXKHO 3anyCTUTb e€ Ha UCMOJIHEHNE He OObIYHOM KHOMKOWM C 3eNEéHbIM Tpey-
FONbHMKOM, @ COCefiHEeN, PAaCNONOXEHHON neBee (MoKasaHa Takxe Ha puc. 5.12
B KPAaCHOM KBaapaTe). 3anyCTUM NPUIOXKEHNE STOW KHOMKOW, a 3aTEM Ha UHTEP-
dence nonb3oBaTeNa HaKMEM KHOMKY C «baxKoM» Ans NocTpoeHus rpadu-
Ka. [TOCKOJIbKY Mbl YCTaHOBWUIIM TOUKY OCTaHOBA MMEHHO B npoLuedype OTKMKa
Ha 3Ty KHOMKY, r4e Mbl Y OCTaHOBMMCA. ABTOMaTMYECKM OTKPOETCA pedakTop
Ko[a, HO y»Ke B aKTMBHOM peXMMe, Kak MOoKa3aHo Ha puc. 5.12. Tenepb MOXHO
MOLIAroBO BbIMOHATbL MPUNOXKEHNE W UCKaTb OWKOKY. InA 3TO MCnonb3yioTca
KHOMKK F7 1 F8. Takke MOXHO MCMNOb30BaTb MyHKTb MeH Run->Trace Into
n Run->Step Over.

MoAacHnm pasnuune mexay F7 (Trace Into) un F8 (Step Over). MNepBoe aen-
CTBME MOXHO MepeBeCTM Kak «C 3aXOA0M B», @ BTOPOE KaK «nepelarHyTb ye-
pe3». [TokaxeMm 3T0 Ha npumepe. CHayana byaem opyaoBaTtb kHomkow F8. Ha-
XMEM e€ OfINH pa3, MoC/e 3TOro NoACBeTKA CTPOKMU CMECTUTCA Ha OHY HIKe.
[MporpamMma BbIMOAHUT CTPOKY, Ha KOTOPOW Oblla MOCTaBIeHa Touka OCTaHOBa,
1 NOC/e 3TOro OCTAHOBUTCA Ha CTPOKe Hike (puc. 5.13).
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L} begin

. xb 1= 0;

@ xe := 4;

@ n := 5;

L d := (xe - xb) (n -

@ for i := 1 ton do //

begin

& x :=xb +d* (1L - 1); //BHunchnAeM X gua i

L] y := MyFunction (x); // BEUMcnASM ¥ TOUKH
L] Chartl.Series[0] .AddXY (%, y); // mobasnzer

L) end;

L) end;

Puc. 5.13. [lowazosoe 8binosiHeHUe NPO2PaMMbl

OTMETMM, UTO NPOrpamma He OCTaHOBMNACh Ha CTPOKe begin, T.K. OHa He
MapKMpOBaHa cuHen Toukon cnesa. OCTaHOBKa Ha aHHOM CTPOKE He Mpon3o-
N3, T.K. OHa He COAEePXUT AeNCTBUI, @ NULb 0O03HAYaeT Havyano Tena Lmkna.
[anee Oynem BbINOMHATL LMKAMYECKOe NPOXOXAEeHWe Tena unkna. MNpn pabote
C OTNIAAUYMKOM B MOLIArOBOM PEXMME MOKHO BEPHYTbCA B PEXMM 0ObIYHOrO
BbIMNOMHEHUA MPUNOXKEHNA, HaxaB F9.

PaccMOTpeHHbIM METOAOM OTNaA0UYHOIO MOLWAroBOro NPOXOXKAEHNA MOX-
HO onpeaenvTb GakTMUYeCcKoe YMCIO MOBTOPEHWI, BbINOMHEHHBIX B LMKAE.
C 0AHOW CTOPOHbI, B MOMEHT OT/1a[JOYHOIO MOLWArOBOro NPOXOXAEHUA Mbl BCEr-
Aa BUIMM 3HaYeHWe NIOKaNbHbIX NePeMeHHbIX B ClelnanbHOM OKollKe — Local
Variables («flokanbHble nepemeHHble»), Kak Moka3aHo Ha puc. 5.14. B naHHOM
OKHe aBTOMaTUYeCKM oTobpaxatoTca nepemMeHHble B paMKkax JaHHOW Npoueay-
pbl AN QyHKUMK. [1NA NPOCMOTPa 3HAYEeHMUA NepeMEHHbIX, MPUYEM He TONbKO
NOKanbHbIX, MOXHO MCMONb30BaTh OKOLKO Watches («<npocMoTpbl»). M3Hauanb-
HO OHO MYCTOE, HO HaXKaB MPaBYIO KHOMKY MbllUV 1 BbIOPAB MyHKT BCMJIbIBalOLLe-
ro meHto «Add Watch...», MOXXHO A00aBUTb MHTEPECYIOLLYID HAaC NMepeMeHHY!o.
Ewe oaHMM cnocobom ABnAeTCA NPOCTO HaBeAeHMe Kypcopa Ha Kakyko-nmbo
nepemeHHyto B TeKCTe, UTOObl Uepe3 MrHOBeHWe BCMIbINa nofckaska (hint), roe
OyaeT NoKa3aHo eé 3HaueHwme. Ha punc. 5.14 nokasaHbl BCE 3T BO3MOXHOCTM.



MATEMATKA N NPOrPAMMUPOBAHWE [ 177 ]

Watch List- Thr... * ® @&} Welcome Page | (1] 38 FMx.Controls
Watch Mame  Value var
1 L xb, xe : single; // HavansHas M KOH
B x 2 n : integer; // xosm
o v d : single; // pa
%, y @ single; // xoo
watches| i.: integer; // msp
* begin
L] xb = 0; // sansem Haua
L] xe = 4; // sagsem ko
L] n := 5; // sapaeM ko TBO 31
L] d := (e - xb) / (n - 1); // Bzumcn
Sender 0 @ for i := 1 to n do // weno omxma BE
b begi i
xe x =X d* (1 - 1)s
n y := MyFunction (x):

Chartl.Series[0].A4dXY (%, y): //
end;
end;

P )

d
x
¥
i

Puc. 5.14. BapuaHmel npocmMompa 3Ha4eHuUU nepemMeHHbIX

Ecnv no kaknm-n1bo NpuUmMHaM OAHO M3 PACCMOTPEHHBIX OKOH He MoKas3a-
HO MAK ObINO CIYYaHO 3aKPbITO, TO MX BCETAA MOXHO OTOBPA3UTb MPU MOMOLLY
NyHKTa rnaBHoro meHto View->Debug Windows.

TonbKO YTO Mbl PACCMOTPENU HECKONMBbKO CNOCOOOB MPOCMOTPA 3HauYeHMA
nepemeHHbIX. Ecnv nepea Hamm CTOMT 3afava ObICTPOro MPOCMOTPA 3HAYEHUA
nepemMeHHoN, TO JOCTaTOYHO HaBeCTn Kypcop. Okouwko «Local Variables» oto-
OparkaeTcs aBTOMATUYECKM C NIOKASbHbIMK MepemMeHHbIMK, YTO BMOfiHE MoA-
XOAWUT ANA MOoMCKa TUMUYHBIX oWKbOoK. Hanprmep, owmrbKka B MaTeMaTUYeCKOM
bopmyne, HenmpaBwUibHblE MMEHa MepemeHHbIX, NpobnemMbl C UCNpaBieHreM
CKOMMPOBAHHOIO Kofda. bonee LeneHanpaBneHHas W TulaTenbHad OTNafKa
00blYHO BeIETCA C MOMOLLbto OKHa «Watches», korfa noabupaeTca npasuibHan
NocneaoBaTelbHOCTb M OrpaHMYeHHbI HAbOP He TONBbKO NIOKabHbIX, HO U FO-
OanbHbIX MepemMeHHbIX. VIHOrAa NpUXoANTCA KOMOMHMPOBATL BCe TPW Cnocoba.

[Nepenaém K pacCMOTPEHMIO NCMONb30BaHNA KHOMKKM F7. Elle pa3 3anyctim
NPUNOKEHNE U HAXXMEM Ha KHOMKY A8 NOCTpoeHnsA rpaduka («pnaxkok). Mpo-
M30MAET NPepbiBaHME UCMOMHEHWA NpoLedypbl OTKAMKAE 33 CYET TOUKM OCTa-
HoBa. Ho Tenepb Oynem HaxkKMMaTb He KHOMKY F8 Kak B mpowwnblin pas, a F7. Kak
TONBKO Mbl MOMAAEM Ha CTPOUKY C Bbl30BOM QyHKUMM MyFunction (x), TO
npw cnepywem Haxkatum Ha F7 Mbl aBTOMaTUYeCKn NONafaém BHYTPb AaHHOM
GYHKUMM, 4yero He npomncxogmno npu pabote ¢ F8 (puc. 5.15).
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function MyFunction(xi: single) :single;
var

yi: single;

L2 begin €
* yi = xi¥*xi + 2;
. result := yi;
° end;
procedure TForml.SpeedButtonliClick(Sender:
var
// ... paspgen ySpaH ONA HaTMAOHOCTH
*
e
- JHYE TOYKY M.
° n := 5; // SagaeM KOJMMYSCTEC TOYSK HA I
° d := (xe - xb) / (n - 1); // Baumcnsem p.
@ for i := 1 to n do // memo mmkma BRITOTH:
begin
° x :=xb+d* (i - 1); //BHuncnaer X L
= y :=| MyFunction (x): |
@ Chartl.Series 0] .Adax¥ (x, v); // mobBas.
(] end;
° end;

Puc. 5.15. [Towazosas omiiadKka «c 3aXo00M»

OTnagka «C 3ax00M» BECbMa NOSMIEe3Ha, KOrAa Mbl TOYHO He 3HaeM, rae Npo-
MCcxodAT npobnembl: B rNaBHOM npouefnype OnClick wnv B QyHKUMM My -
Function. CneayeT npaBuibHbIM 06Pa3oM KOMOMHMPOBATb OTNAAKY «Me-
pelarHyTb yepes» 1 «C 3aXx0A0M». [103TOMY B MOHATHbIX MeCTax cieayeTt uatu
KPYMHbIMI Waramm «no F8», a B NOA03pUTENbHLIX — Aenad akKypaTHble Menkue
waxku «no F7». B ntobom cnydae, faHHOE yMeHWe NPUXOAUT C OMbITOM, KOTOPbI
MOJyYaeTCA TOMbKO NPW PeleHn MPakTUYeCcKx 3aady. STUM Mbl 1 3aMMEMCA

B Crieaytoliem pasgene.

[1nAa HaumHaKLWMX NPOrPAMMUCTOB TakKe BeCbMa MOAe3HO NMpW OTNafKe
MCMOSb30BaTbh METOfbl PYYHOrO CYETa. HeT HUUEero 3a30pHOro B TOM, UYTOOBI Ha
nncTke Bymaru pasnmMHoBaTb HebOoMbLUYD TabnMyKy, Kyaa BOMCATb paccymTaH-
Hble AaHHble BPYUHYI0. MOXHO Takxe 1CMofb30BaTb INEKTPOHHYIO Tabnnuy. 3a-
Hecem paccymTaHHble BPYUHYO B TabnULLy UM BU3yanu3npyem nx npu noMoLLu
Microsoft Excel:
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Homep npoxoga umnkna

Homep Toukm rpaduka ! X y
1 1 0 2
2 2 1 3
3 3 2 6
4 4 3 11
5 5 4 18

PaccumTaB 1 BNMCaB AaHHble OAMH pa3 B TabnuLy, Mbl MpeBpaTUM yTOMU-
TeNbHYIO OTNAAKY B NEryI0 NPOryaKy Mo KOAY C MOMOLLbIO MOWAroBOM TeXHN-
ku F7/F8 B KOMOMHaUMK C NPOCMOTPOM 3HaUYeHW nepeMeHHbIX B OKHe «Local
Variables». VI He 3abbiBalTe 3anyckaTb OoTnaaky kHomkow «Fun (F9)», a He «Run
Without Debugging (Shift+Ctrl+F9», nHaue IDE He 6yneT obpaliaTb BHUMaHMe
Ha TOYKWM OCTaHOBa. ECNK B KaKOW-TO MOMEHT OTNAfKY HY)KHO 3aBepuwuTb, TO
Mbl 3aMyCKaeMm BbIMOIHeHWe Aanblie npu noMoum F9 nnm NpocTo 3aBepluaem
paboTy Npunoxerua kHonkow «Program Reset (Ctrl+F2)», koTopyto nerko Haw-
TV — OHa 0b03HaueHa KpacHbiM KBaapaTtoM. C TakvM MOLWHBIM MHCTPYMEHTOM
MOVCK OWWOOK HaNMOMVHaEeT KOMMblOTEPHbIE UrPbl B KaHpe Quest.

5.6. Moaudukauusa uHTepdelica

B npepablayuem pasgene mMbl OOUNNCL PabOTOCMOCOOHOCTY MPUIIOXEHMS,
KOTopoe Tenepb AenaeT MaBHyt NnonesHylo QyHKUU — CTPOUT rpaduk. Te-
nepb Mbl noaem fanble u AobaBUM MHTEPAKTUBHOCTU U APYKECTBEHHOCTH
Hawemy nHTepdency. Ecnn B paboTe Had NPOEKTOM Bbl CAeNany nepepbis, To
HY>KHO 3aHOBO OTKPbITb MPOEKT, BbINOMHMB B r1aBHOM MeHto File->Open Proj-
ect.... /KenatenbHo npeaBapuTenbHO CAenaTb KOMMK Manky nNpoekTa, nepe-
MMeHoBaB eé B «Project 5.1». Toraa ncxogHaa BepCMA MpoeKTa COXPaHUTbCA
B manke «Project 5». OTKPbIB NPOEKT, 3aMMEMCA Pe-An3aiHOM (M3MeHEeHUeM an-
3aiHa) rnasHo Gopmbl. Beipexxem 1 BCTaBM SpeedButton1 Ha BEpXHIOK WH-
CTPYMEHTANbHYIO NaHesb. Ha HUXKHEN NHCTPYMEHTaNbHOW NaHen pasmMectm 8
KoMNoHeHToB TSpeedButton. [NepBbiM YeTbipeM NOCAef0oBaTENbHO YCTAHOBMM
csoncTBo Align B 3HaueHKe Right. Btopbim ueTbipém — Left. [Tpr nomoLy Bbina-
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Aaollero cnmcka cBoinctea StyleLookup noouepenHo Bbibepem KHOMKaM Takne
CTWNK, YTOObLI OHM MO BHELWHEMY By COOTBETCTBOBANIN PUC. 5.16.

SpeedButtonl

y(x)=x"x+2

HoBble KOMNOHeHTEI TSpeedButton

Puc. 5.16. MoouguyuposaHHsili uHMepgelic

KpalHune cneBa KHOMKM CO «CTpenovkaMm» byayT ABUraTb NEBYIO rpaHNMLYy
nonda rpaduka BNEBO M BMPaBO, COOTBETCTBEHHO. [11A CaMol NeBOW KHOMKM
C CUMBONOM «— Ha cobbiTre OnClick BBeaéM crnenyownin KoAa;

procedure TForml.SpeedButton7Click(Sender: TObject);

begin

Chartl.Axes[0] .Minimum:= Chartl.Axes[0] .Minimum—1;

end;

ObpaTiM BH1UMaHWe, UTO Mbl 4OOABNANN 8 KHOMOK NOAPAA. ECTeCTBEHHO, 1X
Ha3BaHWA Ha3HaYaNMCb NOCNefOBaTENIbHO C TOUKM 3peHNA Cpeabl Pa3paboTKm
IDE, HO npu pasmelleHnr Ha GopmMe OHM MOrIv NepemellaTbca. Caman nesas
KHOMKa MOXET Ha3blBaTbCA He SpeedButton7, Kak B KoAe Bbllle, a MO-APYrOMY.
06 31O NonpaBKe HY»KHO MOMHUTL. A Nyylle faBaTb Ha3BaHUA KOMMOHEHTaM

Ha OCHOBE NX QYHKLMNA.
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3anyCcTuM NPUNOXKeHWe, MOCTPOVM FPaduK KHOMKOW C «pRaxXKkomy», a 3aTeM
HaXKMEM CaMyI0 1EBYIO KHOMKY C CUMBOJIOM <—. V/I3MeHNTCA KoopavHaTa NeBON
rpaHuLbl Ha oc OX Npu Hem3MeHHOW WnpKWHe nonda rpaduka. B koae Boille
Mbl GepPEM 3HaueHne «MUHUMyMa» (Minimum) nepBOW OCK M3 MaccKMBa OCeMn
c nHaekcom 0 (Axes[0]) Hawero rpaduka (Chartl), ymeHblwaem eé Ha eanHMLY
M CHOBa KOMMpPYeMm B 3HaYeHMe «MUHMMyMa». Pe3ynbTaT paboTbl koga nokasaH
Ha puc. 5.17.

Takvm 0bpa3om Mbl pelrnn 3agady NoBblleHMA YPOBHA SProHOMUKM UH-
Tepdenca unn, Kak roBopsT, «03abunutuy. Tenepb Nonb3oBaTeslb MOXKeET CMe-
WaTb rpaHuLy nona rpaduka, 4tobbl bonee HarNAAHO NPeACTaBUTb BUI TNHUN.
[lanee Bam NpeACTONT CaMOCTOATENbHO 3anporpammmpoBaTth cobbitna OnClick
ANA OCTaBLUNXCA TPEX KHOMOK CO «CTPefKaMuy» —, «<— U —. Kak 1 B NPOLWbI
pa3 bynem BBOAWTb koA Ana npoueayp OnClick kaxaon 13 KHonok. [1na aByx
nocneaHunx sMecto Minimum, 6yaem BBoanTbL Maximum, go6asnasa unv oTHU-
Mas eanHNLY. TeCTMpOBaHMe NO3BOUT NOATBEPANTL KOPPEKTHOCTb KOAA.

Q Form1 - 8 “ Q Form1 - B “
= =

yi=xx+2 yl=xtxe2

5.17. Jlozuueckoe cmeuwjeHuUe s1e80U 2paHuUybl NoJA 2paguka

Tenepb nepenaém k bonee CNOXHOWM 3afave — 40OABNEHUIO TOUKM K rpa-
duKy cneBa v cnpaga Npw NOMOLLM IEBOV FPYMNbl KHOMOK <, > 1 aHaNOMMYHOM
npasow rpynnol <, >. [lobaBneHve nnu yganeHue ToUuky rpadrka o3HadaeT ns-
MeHeHMe AMana3oHa NOCTPOEHNA. ITO Mbl PelaeM 3a CYET yBENMYEHNA UK
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YyMeHblLEeHNA KOMYecTBa NMPOXOA0B MO LMKIY. BepHEMCA K pacCMOTpeHunto
kofa cobbiTna OnClick ana SpeedButton1 nnu KHOMKK C «pnaxxkom». HeT cmblc-
na NpVBOAWTb BECb KOA 3[1€Ch, Er0 IEMKO MOXHO HaWTK Bbillie B pa3aene 5.3 nnn
nepeknountbca B IDE. Hac ByayT nHTepecoBaTb CTPOUKM KOAA:

xb:= 0; // BamaeM Hava/lbHYyKw TOUKY MHTEpBaJsa
xe:= 4; // BamaeM KOHEUHYK TOUKY MHTEpBAaa
n:= 5; // BamaeM KOJIMYECTBO TOYEK Ha Ipadukxe

CornacHo Kogy Bbille 3HaYeHMe HayanbHOM TOYKM MHTEPBasa, KOHEYHOW
TOUKWN MHTEepPBana 1 KoNMyecTBa ToUYeK Ha rpaduke 3a4aéTca XKECTKO. Kaxkabli
pa3 Npwv HaxkaTnm Ha KHOMKy SpeedButton1 BCE noBTOpAETCA CHOBA. [lepemeH-
Hble xb, xe U n— oKa/bHble, T.e. 00bABNEHbI BHYTPW NpoLleaypbl. VIX H1Kak
HeNb3A U3MEHUTb CHapy»KK. BbIXOOOM ABNAETCA BblHECEHWE STUX NEPEMEHHbIX
3a npefensl GYHKUMK, YTOObI X MOXKHO ObINO U3MEHUTb. [lepeuncnmm, Kakumm
cnocobamm 3TO MOXXHO CAENaTh:

e ChenaTb nepemeHHble rnodanbHbIMK (@ He NTOKanbHbIMN);

e npeobpa3oBaTb aHHble NepemMeHHble BO BXOAHbIE MapameTpbl C nocsie-
ayoulen mogndukaumern oCcTanbHOro Kofa NporpaMmbl;

e NepeHecTu nepemeHHble B KNacc GopMmbl.

MobanbHble NepemMeHHble MCMOb30BaTb HE PeKOMEHyeTCA B NpUHUMNE
6e3 KECTKMX Ha TO OCHOBAHMI, T.K. OHI CTaHOBATCA OOWEAOCTYNHbIMM 1 11000
KOZl MOXeT MCMNOPTUTb MX 3HaUeHue BCeACTBMe OWMOKIM nporpammncTa. [Mpe-
0b6pa3oBaHue NIOKaNbHbIX NepemMeHHbIX B NapameTpbl GYHKLMM — NpaBUIbHbINA
NOAXOA, NO3BONAOWMI CAenaTb Kof bonee yHUBepcanbHbIM. HO Mbl Bbibepem
TpeTuin NOAXoA, Kak Hanbonee NpocToi. Boipexxem 0b6bABNEHNE NepemMeHHbIX
13 pasgena var npoueaypsl OnClick:

xb, xe: single; // HavanbHas M KOHEYHAsS TOYKM MHTEPBAJIA
n: integer; // koamuecTBO TOUEK Ha Ipadpuke

Y BCTaBUM WX B pa3den private knacca Gopmbl (CUMBONbI //... O3HaYaloT
OMyLEHHbIN ANA KOMNAKHOCTI KOf):
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type
TForml = class (TForm)
ToolBarl: TToolBar;

private

{Private declarations}

xb, xe: single; // HavajnpHas M KOHEUHAS TOUKM MHTEPBAJIA
n: integer; // KOIMUYECTBO TOUEK Ha I'paduie

public

{Public declarations}

end;

[lanee BoipexeM yxe ynoMaHyTble CTPOUKM KOofa C XECTKMM 3afiaHeM 3Ha-
ueHun 13 Tena npouenypbl OnClick:

xb:= 0; // BagaeM HavajlbHYyl TOUKY MHTEpBaJja
xe:= 4; // BamaeM KOHEUHYK TOUKY MHTEpBAaa
n:= 5; // 3amaeM KOJIMUYECTBO TOUYEK Ha Ipaduke

N BCTaBUM UX B NOAXOAsALIEE MeCTO.

Haném To Mecto nporpamMmbl, KOTopoe ByaeT UCMONHATLCA BCeraa nepeq
NOCTpoeHnem rpaduka. B npoTmeHOM ciiydyae xb, xe 1 n MOryT ObiTb Clydan-
HbIMW /U OWMOOUHBIMK, U FpaduK OyaeT NOCTPOEeH HenpasuibHO. [na co-
6n0AeHNA 3TOro yCnoBna noaxoamnt cobbite OnCreate, KOTOpPOE NPOUCXOANT
npun cosgaHun Gopmbl. Bolbepem B maHenu Structure ¢opmy Form1, a 3atem
B Object Inspector Hagem cobbiTve OnCreate 1 ABax[bl WENKHEM B MYyCTOM
none gaHHow ctpoukn. Cpena IDE creHepupyeT wabnoH npoueaypbl OTKMKa,
KyAa Mbl 1 BCTaBMM CTPOUKM 1x Bydepa:

procedure TForml.FormCreate (Sender: TObject);

begin

xb:= 0; // BagaeM HavajlbHYyKl TOUKY MHTEpPBAaJa
xe:= 4; // BamaeM KOHEUHYK TOUKY MHTEpPBAaJia
n:= 5; // BamaeM KOJIMUECTBO TOUEK Ha I'padure
end;

CoxpaHnm, 3anyCTUM 1 NpoTecTUpyem NpunoxeHve. B cnepyoulem pasgae-
ne Mbl 06CyANM NOHATUE «KNACcC GOPMbI», KyAa Mbl MOMECTUAN ONUCAHNA Nepe-

MEHHDbIX.
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5.7. HekoTopble cBepeHUAA 06 06beKTHO-
OpUEeHTUpPOBAaHHOM NporpaMMupoBaHuUU

Mbl MPUBbIKAK, YTO B MpPOEKTe eCTb ofHa rnasHad dopma. Kaxabln pas,
nepexona B Unitl.pas ana BBOAa KoAa NpoLenyp-OTKAMKOB, Mbl CUMTaNn ero
«Cpeaon obuTaHUA» Hallen eAUHCTBEHHOW GOopMbl. HO 3TO — COBCEM He Tak.
Unit1.pas coaepxut B cebe onmncaHme «knacca Gpopmbl», HEKOrO «UepTexar» Uin
«CxemMbl COOPKIM», MO KOTOPOMY M3rOTaBAMBAETCA Ta CaMasa ¢OpPMa, KOTOpa BMA-
Ha B 3aMyLleHHOM NpunoKeHuK. «<Knacc» Gopmbl v Noboro Apyroro obbekTa
B MPOrpamMMHOM Kofle O3HauyaeT MOfeNb, WaboH, YepTEX, peuenT, UHCTPYKLUMA
No M3roToBNeHnto. PeanbHyto GOpMy MOXKHO Ha3BaTb IK3EMMAAPOM 1AM 00b-
eKkToM. Knacc— oanH, 06bekToB — MHOrO: MO OAHOMY YepTexKy MOXHO WU3ro-
TOBWTb MHOIO OAIMHAKOBbIX AeTanen. Takxke KNacC MOXHO ynofobuTb peLenTy,
Hanpvmep, WOKONaAHOrO KOKTeWMA, COrfacHO KOTOPOMY MOXHO M3rOTOBUTb
CKOJIbKO YTOHO OAMHAKOBbIX MO BKYCY Mopumin prc. 5.18.

LllokonapHblii KOKTeHNb
Monoko—200r

MoposenHoe — 50T <~ PeuenT (Knacc)
Caxap—1u4aiHan noxKa

TEpTbiiA UEpbIHii WWOKONAA,

¢ ¢ ¢

3ksemnnapl dKsemnnap2 3ksemnnap 3

Puc. 5.18. Knacc u o6sekmel (3k3eMnnapesl)

B Hawem cnyyae no peuenTty (Knaccy Gopmbl) M3roTaBIMBAETCA OANH KOK-
Telnb (3K3eMnnAap Gopmbl), HO B 3TOM HET HMYero CTPaHHOro. HeT Huyero npe-
AOCYANTENbHOrO B TOM, UTO Bbl pelnTe nobanosath Tonbko cebal Ho B cnyyae
HeobXxoAMMOCTIN YroCTUTb APYra, MO PeLenTy Bbl CMOXeTe CAeNaTh TOUYHO TaKyto
e nopumto. Ho moka oCTaHOBMMCA Ha CO3aHNM OAHOM GOPMbI B COOTBECTBUM
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C eé knaccoM. MoXHO, KOHeYHO, Ha OCHOBE OAHOMO KfacCa W3roTOBWTL He-
CKOJIbKO OMHAKOBbIX q)OpM, HO B OOMbLUIMHCTBE MNPOEKTOB 3TOIO HE Tpe6yeTCﬂ.

Mepelaém K pacCMOTPEHMIO KNnacca GOopMbl yxKe C TOUKM 3peHua obbek-
THO-OPUEHTUPOBAHHOIO f3blka NporpammrpoBaHns Object Pascal:

type

TForml = class (TForm)

ToolBarl: TToolBar;

// .. KOO OIyIeH IJjs KpaTKOCTMI

procedure SpeedButton6Click(Sender: TObject);

procedure FormCreate (Sender: TObject);

private

{Private declarations}

xb, xe: single; // HavanpHas M KOHEUHAS TOYKM MHTEPBAJIA

n: integer; // xoamuecTBO TOUEK Ha Ipadmke

public

{Public declarations}

end;

3pecb Ha3BaHue knacca TForm1 co3By4YHO MmeHM dopmbl Form1, a Tool-
Bar1 — Ha3BaHve nepBol fo6aBNeHHON MHCTPYMEHTaNbHOW NaHenw. [lanee mbl
ybpanu 4acTtb Kofa, a SpeedButton6Click npeacTtaBnseT cobon Ha3BaHWe Npo-
Lenypbl oTknvKka Ha cobbitne OnClick komnoHeHTa SpeedButtoné. B pa3nene
private Mbl BCTpeYaem nepemeHHble, KOTOpble YKe He NIoKaNbHble, T.e. MPUHag-
nexaljme Kakom-nmbo npouenype nnnm GHyKUMK, a YneHbl knacca Gopmbl. M, Ha-
KOHel, npoleaypa OoTKnKa Ha cobbiTne OnCreate nof HazBaHnem FormCreate.
Knacc ¢opmbl MO aHANOrMm CO «CXeMom COOPKM» COAEPKUT OMMCaHMe TOro, YTO
BXOOMWT B Halwy ¢opmMy Form1. Koe-yTo nonano B Knacc ¢opMbl aBTOMATUYECKM,
KOra Mbl 3aH1UMaNuUCb co3aaHrem amnsanHa ¢opmbl: ToolBarl nnu SpeedButton-
6Click. Ho Mbl Takxe M3MeHNIN KNnacc BPy4YHyto, 10OaBVB B HEFO NepeMeHHbIX.
B knacce popmbl HaXOAATCA KOMMOHEHTbI, MPOLIeAYPbl OTKIMKA 1 MEePEMEHHbIE.

OtaenbHO ocTaHoBMMCA Ha cobbiTum OnCreate. [TockonbKy B Knacce Gpop-
Mbl €CTb NepeMEHHbIe, TO Kax bl 3K3eMnaap GOpMbl, CO3AaHHbIe MO eé onunca-
Huto (knaccy) byoeT ux coaepkatb. MOXHO B puc. 5.18 peLienT KOKTemA 3ame-
HWUTb Ha KNacc GOPMbI, TOr4a Mbl MOAyYMM purc. 5.19.
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TForml=class
private
xb, xe : single; <€— Knacc popmbi
n:integer;
end;
Forml Form2 Form3
3Ksemnanapl AKzemnnap 2 3Kzemnnap3

Puc. 5.19. Sk3emnsiapel hopmel C nepemMeHHbIMU

B knacce ¢popmbl TForm1 obbABneHbl NepemeHHble xb, xe 1 n. lNpu co3-
AAHN Pa3HbIX IK3eMNAAPOB Kacca GOpMbl «IK3eMMAAp 1», «IK3emnnap 2»
M «IK3eMnAap 3» Yy Kaxaoro 13 Hux OyayT CBOM nepemeHHble xb, xe 1 n. Ha
puc. 5.19 NokasaHo, YTO 3HaYEHWA NMEePEMEHHbIX B KaX[OM 3K3eMMiagpe MoryT
ObITb Pa3NMUHBIMK, T.K. CaMV SK3EMMNAPDI TakKe NPeACcTaBnAT OO0 pa3nuny-
Hble 0ObeKTbl. Korga mbl CO3AaéM OOBEKT C NepeMEHHbIMU, X 3HaYeHNA He-
npeackasyembl, HaNpUMmep, clydaiHble BeNnUnHbL. BO3MOXHO, OHM ByayT Xpa-
HUTb B cebe Hynu. Hy>KHO 3aaBaTb KOHKPETHbIE 3HaUEHMA NepeMeHHbIM Kacca
Npwv co3ganHnm obbekTa.

B K13HM 0ObeKTa-GOPMbl MPOMCXOAAT Pa3NnyHble cobbiTMA. HekoTopble
N3 HUX MPOVCXOOAT MO BHEWHVM NMPUYMHAM, HaNnpUMmep, BCNeACTBUE AeNCTBUI
nonb3osatend. pyrve nponcxofsaT no BHyTPeHHUM npuurHam. CobbiTre On-
Create NponcxoamT aBTOMATUYECKN NPW CO3AaHUM IK3eMnaapa Knacca Gopmbl,
YTO MOHATHO M3 Ha3BaHMA. Halen 3aaven ABNAETCA 3aaHVe NPaBUIbHbIX Ha-
YasnbHbIX 3HAYEHNN NepeMeHHbIM xb, xe 1 n Npu co3ganun Gopmbl. [Mpoueay-
Pa-OTKAMK Ha cobbiTe OnCreate ABnAeTCA NOAXOAALEN ANA 3TUX AEUCTBUN.
B npoekTe KnnkHem ABa pasa B MycToM none ctpoukn OnCreate dpopmbl Form1.
Ecnn He nmonyyaeTca BbiAenuUTb GOPMY, T.K. OHa MOHOCTbIO 3aKPbiTa PACMONo-



MATEMATIKA N NPOrPAMMUNPOBAHVE [ 187 ]

XKEHHbIMW Ha HEe KOMMOHEHTaMM, TO MOXXHO BOCMOMb30BaTbCA MaHesbto Struc-
ture. Tam ¢opma AOCTyNHa B BMAE CaMOro BEPXHero y3na AepeBa CTPYKTYpbl
KOMMOHEHTOB.

Kak TonbKo cpefa pa3paboTku CreHepurpoBana Ham npouenypy OTKINKa,
Mbl MOXEM BBECTU B HEE CnefyioLnii KOa:

procedure TForml.FormCreate (Sender: TObject);

begin

xb:= 0; // 3amaeM HavaibHyK TOUKY MWHTEPBAJa
xe:= 4; // BamaeM KOHEUHYK TOUKY MHTEpBAaJa
n:= 5; // BamaeM KoOJIMYECTBO TOYEK HAa Ipadpuke
end;

[laHHasa npouenypa NpUHaanexmT Knaccy G¢opMmbl, YTO MNOKA3aHO C/IOBOM
TForm1 ¢ Toukon nepefn HasaHue npouenypbl FormCreate. I1a npoueaypa
3aMyCTUTCA aBTOMATUYECKN Mpu Co3AaHuM 3Kk3emnnapa opmbl Form1. MNepe-
MeHHble xb, xe 1 n, BXoAAWMe B KNacC Gopmbl, MOMy4YaT 3aflaHHbIe 3HaYeHWs.
KommeHTapui NOACHAET CMbIC/T BbINOSTHAEMbIX MPUCBOEHWN.

B 3aBeplueHny faHHOrO pa3aena cucTeMaTn3npyem Halliu 6a3oBble 3HaHKA
00 00BEKTHO-OPUEHTMPOBAHHOM MPOrPaMMMPOBAHNN Ha MpUMepe Kracca
v ak3emnnapa ¢opmbl B Delphi/C++Builder/RAD Studio:

e KakaoW GopMme, cO3aBaeMol B AM3aiHepe, COOTBETCTBYET CBOWM KNacc,
Ha3BaHWe KOTOPOro CO3BYYHO C Ha3BaHveM ¢opmbl: Form1—dopma,
TForm1—knacc ¢popmbl;

e K/1acC GOPMbl HAXOAMTCA B TEKCTOBOM (aiine MCXOAHOro Koda Nporpam-
Mbl, Hanpumep, Unit1.pas;

e B Kacce GopMbl NepeurcieHbl BU3yasbHble KOMMOHEHTbl — 3NeMeHTbI
nHTEpPdENCa, KOTopble PacnoNOXKeHbl Ha GopMme;

e BKIacce GOPMbl MPUCYTCTBYIOT HAa3BaHWA NPOLENYP-OTKIMKOB Ha COObI-
TS,

e COOBITMA MOTYT MPOUCXOANTb MO BHEWHWM MPUUMHAM M3-33 OENCTBUN
nonb3oBatenda (Hanpvmep, HaxaTue Ha KHOMKY) WM MO BHYTPEHHUM
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NpudrHam (Hanpumep, cobbitre OnCreate Npw Co3daHWNM 3K3emnaapa
bopmbl);

e B OMMCaHMe KNacca GopMbl MOXKHO 106ABNATL HY>KHbIN TEKCT BPYUHY!HO;

e MOXHO 00aBNATb NepeMeHHble B KNacc GOPMbl, A8 KaKAOrO dK3em-
nnAapa Gopmbl oHW OyayT CBOV;

e NepemMeHHble HYXHO MHUUMANM3MPOBaTh, T.e. 33[aBaTb MM HayasnbHble
3HayeHs; ynobHoe Ansa 3Toro Mecto — npoLeaypa oTkanka Ha OnCre-
ate.

5.8. AanbHelwee pa3BuTue B3auMoAelCTBUA KOAQ
U uHTepdelica

B npenblayLnx AByx pasgaenax Mbl MOAUGUUMPOBANM MHTEPENC 1 KOA TaK,
yToObl MOMIb30BATENb MOT M3MEHATb MHTEPBAN MOCTPOEHUA rpadumKka. KHOMKM
CO «CTPEeNoYKaMm» YxKe MOTYT PacliMpUTb UAK Cy3UTb Moe NocTpoeHus. Te-
nepb Ham HYXXHO 3aMpPOrPaMMMPOBaTb KHOMKKM C TPeYrofbH1KaMK, YTOObl OHM
Mornmn obaBnATb UAW YAANATb TOUKY K rpaduky. Pelim cHadana 3adady no go-
6aBNeHMIO AOMONHUTENbHOWM TOUKM K rpaduKy CnpaBa Npu HaxkaTuu Ha KHOMKY
C «TpeyrofbH1UKoM» (puc. 5.20).

Boibepem HyxHyto KHOMKY, nepenaém 8 Object Inspector, Hanaem cobbiTue
OnClick n creHeprnpyem Npy NOMOLWM cpefbl Pa3paboTkmn Npoueaypy OTKAMKA.
Ham npenctont nepectpounTs rpadmk GyHKLMK, AOOABMB eLLé OHY TOUKY Crpa-
Ba. [1nA 3TOro Ham BbINONHUM PAJ LWaros:

yOQNM TOUKM TeKYLLEro rpaduka;
YBEIMYMM VHTEPBAN NOCTPOEHNA rpaduKka (NepemeHHas xe);
YBEIMYMM KONMYECTBO TOUEK (MepemMeHHasd n);

W=

nepecTponm rpaduk 3aHOBO C HOBbIMY 3HAUEHWAMM NePEMEHHbIX Kac-
ca GopMbl C yBENMYEHHBIM KONMYECTBOM TOYEK.
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Puc. 5.20. [JobasneHue moyku cnpasa

ECnm Mbl NPOCTO YBEANUYMM KOMIMUYECTBO TOYEK 3a CUET YBENNYEHNA 3HaYe-
HVA NepeMeHHOW n, a MHTepPBan NOCTPOEHMA OCTAHETCA MPEXHMM, TO rpaduK
CTaHeT «mefibye». ECnm Mbl yBeNMUUM NHTEPBas, HO OCTaBUM MpexHee KOon-
UeCTBO TOYeK, TO rpaduK «PacTAHETCA». HO Ham HYXXHO yBeNUUNTb 1 UHTepBan
NOCTPOEHNA, Y KOTMYECTBO TOUEK, Kak MOKA3aHO B KOAE HUXE:

procedure TForml.SpeedButton3Click(Sender: TObject) ;

begin

Chartl.Series[0] .Clear; // ynansdeM TOYKM JIVHI
n:=n + 1; // yBeqmmumBaeM KOJI-BO TOUEK

xe:= xe + 1; // yBemmumBaeM MHTEPBAaJ
SpeedButtonlClick (Sender); // mepecrpamBaeMm 1rpadmk
end;

Pazbepém Koa Bbile. B nepBor CTpouke nNpoLeaypbl Mbl OUMLLAEM UHMIO
rpaduka, Tenepb B Het 6osblue HeT Touek. ECI 3anyCTUTb NPUNOXKEH e TONbKO
C 3TOW CTPOYKOW, TO MOC/IE HaxaTuA Ha KHOMKY NMHWUA rpadurka ncyesHeT. Ho Mbl
He OyieM OCTaHaBNMBATbCA Ha 3TOM 1 YBENMYMM 3HAUYEHWA MEPEMEHHbIX N 11 XE Ha
eqNHULLY. 3aTeM HaM HY>KHO BbIMOSTHNTL MOCTPOEHME rpaduKa «Kak-0yaTo B nep-
BblI1 pa3», BbI3OBOM MpoLeaypbl-0Tkka SpeedButtonlClick (Sender).
O6blYHO 3Ta Npoleaypa BbIMOMAHAETCA aBTOMATUYECKM MPU HaXaTUW NOMb30-
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BaTesleM KHoMkK SpeedButton1, HO OHa BXOAWT B COCTaB KMacca, U Mbl MOXKeEM
BbI3bIBATb €€ MPOrpPamMmMmHoO.

[Mepen NpPoBEPKOM KOPPEKTHOCTH paboTbl BBEAEHHOMO Kofa MPOV3BeaéM
AOMONHUTENbHYIO HAaCTPOWKY rpadurka. [IBOMHBIM WEeNYKoM 3aiaém B MacTep
HaCTPOWMKK rpadurka 1 yBennYnMM MakCManbHOe 3HaveHne NeBOV BepTUKalb-
HOWM OCW, Kak nokas3aHo Ha puc. 5.21. CoxpaHuM, 3anyCTM NPOEeKT Ha UCMOof-
HeHne 1 NPOBeAEM PAL IKCMEPUMEHTOB C NOCTpoeHMeM rpaduka. CLeHapui
NpoBepKM PaboToCNOCOOHOCTN NPUNOKEHMA TaKOB:

1. 3anyCTnTb NPUIOXEHNE;

2. Tpw pasa nocnefoBaTe/lbHO HaXaTb Ha KHOMKY YBEMYEHNA NHTepBa-
Na— camMad NpaBas KHOMKa CO «CTpenoYkom» K

3. TpW pa3a NnocneaoBaTeNlbHO HaxaTb Ha KHOMKY [00aBNeHUA TOYKM Ha
rpaduK — KHOMKa C «<TPeYrofbHNYKOMY;
CPaBHWTL pe3ynbTaT C puc. 5.22;

5. 3aBepwuTb PaboTy C MPUNOKEHNUEM.

0 Editing Chart1 - oiIEd
» Series o [v] Visible Scales Title | Labels = Axis = Ticks
4 Chart (4] Behind Options | Minimum = Maximum

General Axes: —
4 Avis Bottom Axis | LI Auto
Top Axis ]
Bottom A L Left Axis 100 Change...
Top Axis Right Axis
. Depth Right Offset | ¢ 0 >
Left Axis Depth Top
Right Axis [] Round
Depth Rig -
< >
Special TeeChart Pro offer for registered RAD XE users Close

Puc. 5.21. YsenuyeHue duanda3oHa no ebicome

Ecnn B panbHenwem notpebyeTcA aBTOMaTMYeCKy noabupaTb BbICOTY, TO
HY>KHO MOCTaBWTb «rafouky» Automatic B OKHe MacTepa HaCTPOMKIN KOMMOHEH-
Ta.
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Puc. 5.22. PacwupeHue uHmepesasna u 0obasneHue moyek

OcTanocb aopaboTaTb NPOEKT [0 KOHLA. DTOM JOPabOTKOM CTaHeT peanu-
3auma npoLeayp OTKAMKa ANA OCTaBWMECA KHOMKN HUXKHEN MHCTPYMeHTasb-
Hoi naHenu. CaenainTe 3T0 B CAMOCTOATENIbHOM pexume. [0TOBOe NpunoxeHve
[OXKHO NO3BONATL MOMyYaTb Pe3ynbTaT, Kak MokaszaHo Ha puc. 5.23.

Q Form1 - o lEN
|K
yix)=x"x+2

100
80
60
40
20
0

0 8 6 -4 -2 0 2 4 6 8 10

€ > 4 ) 4 p € >

Puc. 5.23. [NonHwbili 8U0 napabosibi

C NOMOLLbIO TAKOTO FOTOBOTO MPUIIOXKEHNA MOXHO aHann3npoBaTth bonee
CNOXHble rpaduKkm GYHKLMI, BUA KOTOPbIX, B OTAIMYME OT PACCMOTPEHHOM HaMK
napabosnbl, COBCEM HeoueBUAEH. ECIM Mbl CMOXKEM M3MEHATb B YPaBHEHMA
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B MPUIOKEHWM, TO Mbl CMOXEM M3y4aTb FPaPUKM Pa3AMYHbIX QYHKLNIM, CTaHO-
BACb dKCMepTamu B 06NaCT MaTeEMATMUYECKOro aHanm3a. Takke Mbl MOXKeM Mo-
MOUb [1PY3bAM U OHOK/ACCHMKAaM pa3obpaTbCA B 3TOM MHTEPECHOM, HO CNOXK-
HOW Teme.

Ceryac Mbl NPOBeAEM 3HaUUTENbHYI0 AOPabOTKY MHTepdenca, NosTomy
CHavana cosfaanm pabouyio Konwio npoekTa. Ana 3Toro BbINOAHWMM PAA Aei-
CTBUN:

e 3aKkpoem cpefy pa3paboTkn Delphi/C++Builder/RAD Studio, ecnn oHa
Oblna OTKPbITA;

e CO34a4MM Manky Nnof HasaHvem «Project 5.2»;

e CKOMMPYeM BCe COAepxuMmoe mankm «Project 5.1» (Tekywmit NpoekT)
B Hee;

e 3aNycTUMm cpefy pa3paboTKM 1 OTKPOEeM MPOEKT 13 Manku «Project 5.2».

[laHHbIV NPUEM — XOPOLWNIA CNOCOD COXpaHUTb MpeablayLlylo Bepcuio
npoekTa. Kaxbli pas, Koraa Mbl NAaHVPyeM MacluTabHble N3MeHEeHWs, YHVBEP-
CabHbIM CNOCOOOM ABMAGTCA KOMMPOBAHME BCEMO COAEPKMMOrO Nanku. Takomn
MeTOA ABNAETCA CaMblM MPOCTbIM. [TaBHbI €ro HeAOCTAaTOK 3aKII0YaeTCA B Cie-
ayowem. Ecnm Mbl CKonmpyem NpoekT, a NOTOM UCMOPTUM TeKYLLYI BEPCUIO,
TO «OTKATUTbCA Ha3ag» Mbl CMOXeM Lennkom. COOTBETCTBEHHO, MPOnaayT BCe
M3MEHeHUA, CAeNaHHble C MOMEHTa KOMMPOBaHWA COAEPXMMOrO Narku.

OpaHako ecTb U Apyrie, bonee pa3suTble CNocobbl ypaBeHna NCXOAHbBIM
KoAoM 6e3 HeobXxoMMOCTN MaHUNyNALMI B «[1poBOAHMKe». Hanpumep, B camy
cpeny pa3paboTky BCTPOEH CepBUC, MO3BONAIOWMI CPABHMBATL Pa3fnyHble
BEPCUM UCXOOHOrO KOfa B OAHOM MpOeKTe. T BepCUM CO30at0TCA aBTOMa-
TUYECKN B MOMEHT COXPaHEHMA U3MEHEHWIM B MCXOAHOM Kofe. Kak nokasaHo
Ha puc. 524, ecnn BHU3Y OKHa cpefbl Pa3paboTku HalTn ApAblYoK «History»
(MCTOPUA U3MEHEHMIN), TO MOXHO NEPEKIOUYNTLCA B PEXMM CPaBHEHMA pa3nny-
HbIX Bepcuit. C MOMOLLbIO JaHHOTO CePBNCa MOXHO HaWTW 1 CPaBHUTbL, YTO MPO-
M30LWJO Ha Pa3IMYHbIX 3Tanax PaboTbl C KOAOM MEX[Y COXPaHEHUAMM.
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Revison  Date
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l xb, xe : single; // HavanbEas ¥ KOHEUHAR TOWK
n : integer; // xomsuecTmo Towex ma rpaduxe
public
procedure TForml.SpeedButtoniClick(Sender: TObject)
ar
xb, xe : single; // HaYaNEHaA M KOHSYH&A TOWKM MH
n integer; // Tovex Ha rpagd.

d : single;
x, y : single;
i : integer; /
< ) >
4 differences found Differences from ~9~ to ~ 10~ Unit1.pas
Contents | Information | Differences
® 3: 1 Readonly Code| Design | History

Puc. 5.24. Cepsuc cpagHeHUA 8apudHMo8 UCX00H020 KoOa

Ho BepHEMCA Ha TO MeCTo, rAe Mbl CO3[anv HOBYIO Mamnky, CKOMMPOBanu
B HEE BeCb MICXOAHbLIV KOA 1 OTKPbLIW NPOEKT. [TepeknioumTe HUXHUE APbIYKA
C «History» Ha «Code». BbinonHumM psag AencTB1m Mo paclunpeHuto MHTepdenca:

e Bblaenum komnoHeHT Chartl 1 ceoncto Align yctaHosum B None;

e YBENMYMM Pa3Mep MaBHOIMO OKHa Form1, NoTAHYB ero rpaHuLy Brpaso;

e LIENKHEM Ha NyCTOM NPOCTPAHCTBE MEXY rPaduKOM 1 MPaBOW rpaHu-
Liert GopMbl pa3mecTuTe KOMNoHeHT TLayout;

e pasMecTum ueTbipe KomnoHeHTa TLabel v Tpm TSpinBox Ha TLayout;

e ycCTaHoBMM cBoMCTBO Align komnoHeHTy TLayout yCTaHOBWUTL B 3Haue-
Hve Right;

« Bblbepem komnoHeHT Chart1 1 ero ceoncTy Align yCTaHOBMM 3HaueHwue
Client.

[poBEPUM KOPPEKTHOCTb pa3MelleHMA KOMMOHEeHTOB Ha TlLayout no
punc. 5.25. Y camon BepxHem METKM HYKHO M3MEHWTb CBOWMCTBO Text Tak, uTo-
Obl OHa NOKa3blBana ypaBHeHne napabosnbl ¢ Ko3dduumeHTamm a, b 1 ¢, COOT-
BeTCTBEHHO. CBOMCTBA Text TPéx OCTaNlbHbIX METOK TakXke HaCTPOWMM COrnMacHoO
punc. 5.25. CBoncTto TextSettings.Font BepxHel MeTKM TakKe HY»KHO N3MEHUTD,
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WENKHYB Ha KHOMKY C Tpema Touykamu [...] B Object Inspector. Caenaem Tak,
4TOO WPUPT METKM CTaN ©KMUPHBIMY.

X ;
= Style: | £ windows v| Views: ||/ Master

7] Form1 ~

= [ Chartl
Y [=
&5 CustomAxes
o Series? @ ® d
& SeriesGroups yix)=x"x+2 y=a"x"x+bx + c €f— Tlabel

= B Layout1 100

—
5] Labell V i Tlabel
=) Label2 L < 1 > <B— TSpinBox
5] Label3 60
=) Labeld o b € Tlabel
(5] SpinBex1 40 .
=) SpinBox2 < 0 > | €—f— TSpinBox
(5] SpinBox3 20 ¢ €———R Tlabel
& ToolBar
0 )
SpeedButton! <3
ﬁ%m::z uten 0051152253 354455 |~ % 2 TSpinBox
® ® q
5] SpeedButton?
S| SpeedButton3 v
SpeedButton3 €« > 4 4 4 € >
< >

Puc. 5.25. YnydwerHoll uHmepgelic 0n4a aHanusa 2pagpuxkos

M3yurm cBOMCTBA KOMMOHEHTa TSpinBox:

CBoncTBO HasHaueHune
Increment OnpepgenseT, C KaKUM LIAroM M3MEHAETCH 3HaueHne B DOMbLIYIO MM B MEHbLLYIO
CTOPOHbI MPY HaXkaTWK Ha KHOMNKK [<] nan [>]
Minimum MnHMManbHOe 3HaueHne
Maximum MakcrmanbHoe 3HayeHne
Text OTobparkaemoe 3HaueHme

[MOCKOMbKY M3HaYanbHbIM BUA GYHKUMMK Y(X)=X*X+2, uTO eCTb Yy(X)=1*x*x-
+0*X+2, TO 1 M3MEHUTB CBOMCTBO Text ANA KaXAOro KOMMOHEHT TSpPIinBox Hyx-
HO COOTBeTCTBYIOW MM 0bpa3om. He 3abyaem csomctBa Min 1 Max ansa Kaxgoro
UX KOMMOHEHTOB 3afaTb kak —10 1 10. Takoro aranasoHa n3meHeHnn byaet fo-
CTaToyHO. CBOMCTBO INCrement no ymonyaHuio pasHo 1. [1pn HaxaTum maneHb-
KX KHOMOK CO CTPeioykamm KOMMOHeHTa TSpinBox, xpaHMoe B KOMMOHEeHTe
3HayeHne byaeT yBenMymMBaTbCa UK yMeHblaTbcA Ha 1 (Increment).

OcTaéTtca caenatb Tak, YTobbl Ha M3MeHeHMe 3HaueHne KOIPPULIMEHTOB
B ypaBHeHWM napabonbl Npy MOMOLWM KOMMAOHEHTOB TSpinBox npoucxoau-
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N0 aBTOMaTUYeCcKoe nepecTpoeHne rpaduka. Bolbepem Bce Tpy KOMMOHEHTa
TSpinBox, NnoouepéaHo KNnKas Ha HUX 1 yaepKuBas knasuwy Shift. Meperaém
B Object Inspector n Hanaém cobbitne OnChange. KnvkHeM ABaxkAbl B MyCTOM
noJsie pALOM C 3TOW HaZMMCbIO, @ B CreHepupoBaHHOM nNpoLedype OTK/IVKa Noka
NOCTaBMM [1BE KOCble YepTbl — MPKr3HAK KOMMEHTaPWA:

procedure TForml.SpinBoxlChange (Sender: TObject);

begin

//

end;

[MocTaBMB ABE KOCble YepTbl, Mbl 0O03HAUMAN HaLLK HaMepPeHMA pPeanu3o-
BaTb KO MO OTKANKY Ha cobbiTne OnChange anda BCex TPEX KOMNOHEHTOB, KOTO-
poe CyuYnTCA BCAKNI Pas, Korga nofib30BaTeNlb M3MEHUT 3HaueHre B SpinBox1,
SpinBox2 nnn SpinBox3. Ecnu 66l Mbl He MOCTaBUAM ABE KOCble YepTbl, TO MPOo-
Liefypa C NyCTbiM TeNom Obinia Obl aBTOMATUYECKM yaaneHa cpefon pa3paboTku
BCAKMI Pa3, KOrAa Mbl COXPaHAnKM Obl KoA. Tenepb MOXHO COXPaHATb MPOEKT He
OMacanCh, YTo «MyCTas» Npoleaypa dyaeT yaaneHa.

CocTaByMM NnaH MOANPUKALININ KOAA:

1. pobasum B dyHKUMIO MyFunction napameTpel a, b 1 ¢; n3meHum QyHKLMIO
TaK, YToObl OHa MOrfa BbIUNCAATL 3HAYEHNA A1 NPOU3BOSbHbBIX 3HaYe-
HUI KO3OOULIMEHTOB;

A06aBKM B Kacc GopMbl MepemeHHbl a, b 1 ¢;

3. pobaBuM MHULMANM3ALMIO HOBBIX MEPEeMEHHbIX B COObITUM Gopmbl On-
Create;

M3MEHNM NpoLieflypy 3anycka nocTpoeHua rpaduka SpeedButton1Click;

5. popenaem npoueaypy OTKAMKa Ha COObITME M3MeHeHMe Ko3bduLneH-
T0B— OnChange ana KomnoHeHToB TSpinBox.

[yHKT N2 1. MockonbKy Mbl Byaem 13MeHATb KOIOULMEHTbI B YPaBHEHNH,
TO 1 Halla rMaBHaA pacuyéTHas GyHKuma MyFunction gomkHa NpUHYMAaTL B Ka-
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YeCTBE NaPaAMETPOB He TOMbKO 3HaYeHme X, HO 1 KOIGOULIMEHTOB a, b v ¢. Hal-
AéM QYHKLMIO B KOLE M M3MEHNM eé creaytowim 0bpa3om:

Bbino
function MyFunction(xi: single): single;
var
yi: single;
begin
yi:= xi*xi + 2;
result:= yi;
end;
Crano
function MyFunction(xi, ai, bi, ci: single): single;
var
yi: single;
begin
yi:= ai*xi*xi +bi*xi + ci;
result:= yi;
end;

B cnncke napametpoB GyHKLMM 40OaBUANCE ai, bi, ci, yepes3 HMx dyayT
nepeaaBaTbCA 3HAUYEHUA COOTBETCTBYIOLNX KO3dPULMeHTOB. CTPOKa C pacyé-
TOM Yi Tak»Ke NoABepriach M3MEHeHUo, Tenepb 3HaueHre QyHKLNK BbluMCiAeT-
CA COrnacHo NonHoM Gopmyse co BCcemMn Ko3bhuLMeHTamMu.,

[yHKT N2 2. Mbl yxxe npofenbiBany aobasneHre xb, xe 1 n B KNacc Gopmbl,
CM. pa3gen 5.6. To e camoe HyHO cliefnatb 1 C nepemMeHHbIMM a, b, c. Hanagem
B knacce dopmbl TForm1 pasgen private v gobaBum Tyaa CTPOKM Kofda Cpasy
nocne xb, xe n n:

Private

{Private declarations}

xb, xe: Single; // HauvaJjibHas M KOHeuHasd TOUYKU MHTepBala

n: integer; // xonuuecTBO TOUeKk Ha Ipaduxe
a, b, c: single; // xo2dbuLMEHTE B ypaBHEHUU

MyHKT N2 3. B npoueaype oTknnka Ha cobbine OnCreate popmbl yaoOHO
UHULIMANV3NPOBATb 3HAUEHMA NePEMEHHbIX, T.e. 334aTb VM HayasbHble 3Haye-
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HVA. Hanném B Koae COOTBETCTBYIOLLYIO NpoLefypy OTKAMKA U o6aBUM UHULIW-
anusauuto ona a, b n c:

procedure TForml.FormCreate (Sender: TObject);

begin
xb:= 0; // BamaeM HadyajJbHYylw TOUKY MWHTEPBAaJIA
xe:= 4; // BamaeM KOHEUHYK TOUKY MHTEPBAJIA
n:= 5; // 3amaeM KOJIMUYECTBO TOUEK HAa Ipadure
a:= 1;
b:= 0;
c:= 2;

end;

[1yHKT N2 4. SpeedButton1Click nnv npoueaypa OTKAMKa Ha HAXKUTE KHOMKM
«C Gnaxkom» Toxe TpebyeT n3meHeHMI. Tenepb OHa AOMKHA BbI3biBaTb PACUET
dyHKUMKM MyFunction ¢ y4éTom 3HaueHnn a, b 1 c:

procedure TForml.SpeedButtonlClick (Sender: TObject);
var

d: single; // paccrosHme Mexny TOUKAMA

X, y: single; // xkoopamHaTE TEKymEH TOYKMU

i: integer; // nepemMeHHas IMKJA

begin
d:= (xe - xb) // (n - 1); // BBEUMCISEM PACCTOSHUE MEXIY
TOYUKAMU

for i:= 1 to n do // Teso IMKIIa BEIIOJHISTCS N pPas

begin
x:=xb +d * (i - 1); // BeumMcisgeM X njsd 1-0¥ TOYKHU
y:= MyFunction(x, a, b, c); // Beumciasgem y s 1-01 TOUKNA
Chartl.Series[0].AddXY (x, y); // moGamjisgeM 1-10 TOUKY

end;

end;

3ﬂerM3M€HeHMﬂN\ﬂOﬂBeprﬂaCbTOﬂbWDCTpOQKa(:BH3OBOMJMyFUﬂCUOﬂZ
BBH3OBﬂ06aBMﬂMCbﬂOHOﬂHMTeﬂbHHeFmpaMeTpH.

[MyHKT N2 5. BepHémca k npoueaype SpinBox1Change, kyaa mbl gobasunu
NVLWb ABE KOCble YepTbl. Hanuwwem NnoHbin TEKCT JaHHOW npouefypsbi:
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procedure TForml.SpinBoxlChange (Sender: TObject) ;
begin
a:= SpinBoxl.Value; // HOBOe 3HaUeHME a
b:= SpinBox2.Value; // HOBOe 3HaueHme b
c:= SpinBox3.Value; // HOBoOe 3BHaueHMe C
Chartl.Series[0].Clear; // ynasnseM TOUKM JIMHII
SpeedButtonl.OnClick (Sender); // nepecrpamBaem rpadnk
end;

Paclumpum grana3oH nond NocTpoeHua rpaduka. LBaxabl WENKHEM Ha
KomnoHeHTe Chartl, nepeigem B MacTepe HaCTPOWMKM rpaduka B pasgen Axis
(ocw), Bolbepem Left (neBas) v el ycTaHOBMM CBOMCTBO Minimum B 3HauyeHue
-100.

Mbl ye noYTi roToBbl He TOSIbKO MPOBEPUTb PaboToCMOCOOHOCTb MpW-
NOXeHWA, HO 1 NPOBECTM aHann3 noeeaeHVa rpaduka napabonbsl Npu n3me-
HeHUW Ko3hdrumeHToB. COXPaHUM U 3anyCTUM NpUNoXKeHne. HaKMEM KHOMKY
C «QNAXKOM» AN1A NOCTPOeHWA rpaduka. 3aTem Npy NOMOLM KHOMOK ANA pac-
WMPEHMA HTePBaNa NOCTPoeHUA rpadurka fOOLEMCA pe3ynbTaTa, MoKasaHHO-
ro Ha puc. 5.26.

Q Wcenepoeanve napabonsl - =
|-
¥lx) = 8% + b*x = ¢ peginolmec
100
a
80
50 < 1 >
40 b
2 < a >
0
-20 c
40 < 2 >
-60
-80
-100
-109 8-76-5-4-3-2-1012 3 456782810
€ > 4 ) 4 »r €« >

Puc. 5.26. QuHanvHbIl 8U0 hopMel € 2papukom
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Tenepb MOXHO BbIMOMHUTL UCCNEA0BATENBCKYIO YaCTb Hallero npoekTa.
ObbeKkToM nccnenoBaHua byaeTt napabosbl, a npegMeTom —eé dopma v BU Npu
M3MEeHeHNN KO3QOULMEHTOB B hopmye: Y(X) = a*x*x + b*x + ¢. Takoe ynpakHe-
HVE HECOMHEHHO YrnyouT 1 paclMpUT BallM MaTeMaTnyeckie nosHaHus. Mo-
TPEHVPYNTECH Camui, OTBETUB Ha Clieaytollme BONPOChI:

YTo nponcxoanT ¢ rpadrkom GyHKUMM NpUY yBENNYEHNM KOIDPULIMEHTa a?
Y10 NponcxoanT C rpadurKkomM GyHKUMM NPY yMEHbLUEHUM KOSGdULMEHTa a?
Y10 NponcxoaunT € rpadrkomM QyHKUMM Npr yBeNnUYeHn KosdduumeHTa b?
YTO NponCcxoanT C rpadurKom GyHKLMU NpK YMeHbLLEHW KOSGOULMEHTa b?
YTO NponcxoauT C rpadrkomM QyHKUMM NpU yBENNYEHNN KOSPPULMEHTa C?
YTo npouncxoauT C rpadurkomM GyHKUMM NPU YMEHbLLIEHUM KOSGdULMEHTa C?

S e

Cornacutech, 63 TaKoro MHCTPYMEHTA, Kak Halle MpUAoXeHue, 4oCTaTou-
HO CJIOXKHO ObICTPO OTBETUTb Ha [aHHbIe BOMPOCHI. YTOObI MOWTA Aanblie B OC-
BoeHun Delphi/C++Builder/RAD Studio, a Takke B MaTemaTM4eCkoM aHanuse,
npennaraem noAymatb WM PeannM3oBaTh Cleaytolne AONONHUTENbHblE BO3-
MOXHOCTMU:

o Jlo6aBuTb KOMMOHEHT TSwitch, Npy NOMOLWM KOTOPOrO MOMHO BKIIHO-
UaTb/BbIKNOYATb AaBTOMATUYECKYIO HACTPOWKY MHTEPBana nond rpadu-
ka— cBowncTtBo Chart1.Axes[2]. Automatic.

o Jlo6aBuTb KHOMKY [+], NPy MOMOLLM KOTOPOW MOXHO [06aBMATL HOBYHO
nMHWI0 rpaduka. Hanprmep, nOCTponTb 0AvH rpaduk, O6aBUTL Apyrom
M y>Ke Ha HEM BbINOMHATL MCCNeAOBaHWA, OCTaBMB MEPBbLIA B KayecTse
STANIOHHOTO.

e VI3MeHUTb KoA NPUNOXKeHMA Tak, 4Tobbl CTPOMACA rpaduk rmnepbonsi,
33flaHHOW ypaBHeHMeM: y(x) = a*xX*x*x + b*x*x + c*x + d. lNposectn nc-
CnefoBaHuA NOBEAEHNA [aHHOIO rpadurka Npu U3MeHeHUN Ko3bGULK-
EHTOB.
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PaccMOTPEHHbIN MPOEKT LienecoobpasHo BbIMOAHATL TPYMNMON, rae ponm
MOXHO pacnpenennTb CieayoLim obpa3om:

e [lporpaMmmcT — paspabaTbiBaeT NPOEKT;

e MaTtemaTk — noabupaeT GyHKLUMM, BLIMOMHAET PyYHOM NPOCYET ToUeK
ANnA TecTupoBaHua (v npu nomollm Microsoft Excel);

« MaTtemaTuk-nccnenosatenb — COCTaBAAET MiaH MCCNefoBaHWin MoBe-
AeHNA rpaduKoB QyHKLUMIA, pa3pabaTbiBaeT meToamnyeckoe nocobue no
BbINMOSIHEH IO 33AaHNIA NPY MOMOLLM Pa3paboTaHHOrO NPUIOKEHNA.

CnaxeHHasa paboTa yKa3aHHbIX TPEX UeHOB KOMaHAbl MO3BOMNT He Mpo-
CTO CO3/aTb Xopollee yuebHoe NPUNoXKeHne, HO 1 NPOBECTN PAL UHTEPECHbIX
1 nonesHblX NccnefoBaHnin. [1nsa pa3sutna cbanaHCMPOBAHHbLIX 3HAHWI Y BCEX
YYACTHNKOB MOXHO BbIMOHATL CMeHy pofeit. Hanpumep, Ana npoekTa no 1c-
CnefoBaHMio Napabon HasHavyaeTca onpeneneHHble PO KOHKPETHBIM y4acT-
HVKaM. [locne OKOHUYaHWA NMepBOro NMPoeKTa TyT e CTapTyeT APYroin NMpoekT,
rae CO3AaéTca NPOoeKT Ana u3ydeHua runepbos. NoTom BbIMOMHAETCA NPOeKT
No M3y4yeHWnto KBaapaTUyYHbIX Napabon 1 T.4. CMeHa poner npu rpynnoBov pa-
60Te No3BOMAET JONTOBPEMEHHO NOAAEPKMBATb MHTEPEC K BbINOSHEHNIO OAN-
HaKOBbIX MPOEKTOB.
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AHEeBHUK HabAKOAEHULU

6.1. NocTaHOBKA 3apa4yu

OfHMM 13 METOAO0B NOJTyYEHNA eCTECTBEHHOHAYYHbBIX 3HaHWI ABNAETCA Ha-
bnofieHne 3a NPUPOAHBIMU ABMEHMAMY 1 NPOBEAEHMUE SKCMEPUMEHTOB. Yke
B LUKOJE BECbMA MOME3HO YMeTb NMOMb30BaTbCA AaHHBIM METOAOM, MOSTOMY Y4a-
WmMcAa obA3aTeNbHO BblAatoT NoAobHble 3adaHuA. Hanpumep, HabnoaeHve 3a
noroaow. B nopagke akcneprmeHTa MHOM/e 3aHMManMcb NPopaLBaHUeM ce-
MAH. POCT XMMMYECKMX KPUCTaNNoB, KonebaHme MasTHUKA — MHOr1e ABneHuA
“3yyanucb MeToaoM HabnoaeHun. YTobbl HabNOAEHUA UMENW HayYHbI Xapak-
Tep, pe3ynbraTtbl HAbMAEHWI HYKHO 3aMMChIBaTb MePUOAMYHO U akKypaTHO.

[1na akkypaTHOW 1 perynapHOn 3anucy HabmogaemMoro ABneHUsa Mbl CO3-
nanum Hebonbloe npunoxerve. OHo byaeT xopowo paboTaTb Ha MOOMAbHOM
yCTPOWCTBe, YTO caenaet eé oCobeHHO none3Hon. Ecam mbl NnpoBoavM v3me-
peHnsa TemnepaTypbl BOAbI B OAVXKANMLIWIEN peke, YPOBEHb BbiMaBWKMX OCAAKOB
BO [1IBOpE AOMa WM CKOPOCTb POCTa BETOK AepeBa Mo [OPOre 13 LWKOSbl, TO
XOPOLWO Obl BCerga ¢ Cob0n MMETb HEKYIO «3aMUCHYIO KHUXKKY». MOXHO KyninTb
ONOKHOTUK, MOXHO f1eNaTb 3anncK Ha CandeTke M3-Nnof «XOT-A0ra», MOXHO 3a-
NOMHWTb AaHHble B yMe... Ho xopowum pelieHrem ByaeT Cnob30BaTb CBOW
CMapTHOH.

CyuwecTBytoT pa3nmyHble MOOUIbHbIE MPUIOKEHNA, B KOTOPbIX MOXHO fe-
natb 3anncn. MOXHO Aake BOCMOb30BATbCA U OObIUHBIM MPUAOKEHWNEM «Ka-
neHpapb». Ho Takylo mporpammy MOXKHO cienaTb CaMim, AOOABMB B MPUIOXKe-
HVEe YHVKanbHble GYHKLMM, KOTOPbIX HET B Y>Ke FOTOBbIX. ITO U YAOOHbIN GopmaT
XpaHeHWAa AaHHbIX Ana nocneaytowern obpaboTky, K NpuMepy, B CneumanbHbIX
MaTeMaTUYEeCKMX MakeTax. ITO M 3aflaHHbIN NepeyeHb HabMogaeMblx Napame-
TPOB. TakXe MOXKHO OpraHM30BaThb rPynmnoBbie HabMoAEeHNA, HanpUMep, YPOB-
HA OCAIKOB B Pa3fIMYHbIX YaCTAX rOpOAa TaM, FAe »KMUBYT BallM OAHOKNACCHUKM.
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[aHHble 6yayT nocTynaTb OJHOBPEMEHHO OT BCEX YUEHWKOB B efVHyt0 0a3y.
B kOHeYHOM WTOTE, AlaXke MPOCTO YA0OOHOE PACMONO)KeHME KHOMOK, KOTOPOE Bbl
caenanv camu nop Balwv TpeboBaHMs, 1 eCTb Ta YHUKANbHOCTb, KOTOpas onpe-
AenseT NoNe3HOCTb MPUIOKEHNA.

Ecnv npoaHanu3npoBaTb COBPEMEHHble MOOWUIbHbIE MPUIOXEHMA, TO
OYeHb C/TIOXKHO HaWTWU AEeNCTBUTENIbHO HEMOBTOPUMOE. [1pakTyecky BCe npu-
NOXEHWA UMEIOT aHaNorn. YKke NpakTUUYeCcKn BCE NpuayMaHo 1 BCE peann3oBa-
HO, MPUYEM He OJHOM KOMMaHWeN, a LUenbliM MHOXeCTBOM. HO 3TO He 03Hauaer,
UTO HeNb3A CAenaTh YTO-TO None3Hoe. [POCTO HYXKHO HAaWTK KaKne-TO YHUKalb-
Hble 3aJa4n 1 pelWwmnTb NPW NOMOLLM MOBUIBHOTO MPUNOKEHNA, MAaKCUMabHO
TOYHO NpopaboTaB Menbyanve aeTanu. Ha MOMeHT HanmcaHns 4aHHOW KHUMM
B Google Play MOKHO Obl0 NErKo HalTV MHOTO MPUIOXKEHUI TUNA <AHEBHUKY
(diary). OHM NO3BONAIOT BECTU AHEBHMK ONA XyAEOWMX, 3aHNMAIOWMXCA CNOP-
TOM, PaCTAWMX MNAAEeHLEB. TakKe eCTb MHOXECTBO MPUIOKEHWI, A4 3annCK
MMEH MOHPABMBLUMXCA EBOYEK U MASTbUMKOB, Ha3BaHMIM BKYCHbBIX MUPOXKHbIX,
NOPOA MUNENWMX LLEHKOB, aBTOPOB NOOVMbIX CTUXOB U T.04. KOHeYHo, ecTb ce-
pbe3Hble MPUNOKEHNA TUNA «JHEBHWUK POCTA PAaCTEHUM» UK «AHEBHUK pblba-
Ka». HO HMKTO KpOMme BacC He CO34acT MPUNOXeHNe, aeanbHO NoaxoasLlee and
BaLlew 3agayu.

[Mpw TakoM NOAXO[E BaXKHO NPaBMUIbLHO onpeaennTs 0ObeKT 1 NpeameT Ha-
onofeHnn. Ecnv gna Bac «<06bekT» MCCNeaoBaHUl 1 «npeameT» UCCNefoBaHNA
3BYUYMT CUHOHUMWYHO, TO AlaBarTe pa3bepémcaA B 3TOM Ha npumepe. O6beKT nc-
CnefoBaHMA — POCTOK daconu. MNpeameT — CKOPOCTb pocTa. MNomMnmo AnvHbI
POCTKA Mbl MOXKEM AeNaThb 3annCi O KONMYECTBE NIMCTKOB 1 OTPOCTKOB, X LiBe-
Ta, TONWMUHE 1 T.N. B NtoOON MOMEHT Mbl AOMKHbI TaKKe YMeTb BbIrpy3UTb AaH-
Hble 113 MPUNOXEHUA AN fanbHenwen obpaboTKM UK NOArOTOBKKM OTYETa 06
nccnenoBaHNAX, Hanpumep, B dopme npeseHTalmn. Tenepb, Korga NocTaHOBKa
3aflauv caenaHa, NycTb 1 B JOCTAaTOYHO CBOOOAHON GOPME, MOXKHO MPUCTYNaTb
K eé peanusaunu.
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6.2. NpoToTUuN NpUNOXXeHUsa

[MpOTOTWM — 3TO HEKMUA HABPOCOK TOro NPUNOKEHNA, KOTOPOE Mbl AOMXKHbI
caenatb. MOXHO caenatb NpoToTunn B GOpMe PUCYHKa OT PYKM Ha NIUCTKe, Bbl-
pPBaHHOM 13 paboyein TeTpaan. MOXHO CO3AaTb €ro B CnelmnanbHON Nporpamme
Knacca «app mockup tool» (MHCTPYMEHT NPOTOTUAMPOBAHMA NPUNOKeHNI). Ho
cpena Delphi/C++Builder/RAD Studio HacTonbko NpocTa v nerka B MCNosb30-
BaHWW 1A CO3AaHMA HTEPHENCOB MOOUIBHBIX MPUIOKEHWI, UTO €CTb CMbICH
caenaTb NPOTOTUMN HeMOCPEACTBEHHO 3AeCh. [lanblie Mbl CMOXKeM Npeobpaso-
BaTb 3Ty «MOAENKY» B peanibHOoe NPUIoXeHe, COKOHOMMB BPEMS.

3anyctum cpepy paspaboTtkn Delphi/C++Builder/RAD Studio. Mpu no-
MOLLM FNaBHOMO MeHK co3aaanm HoBbI nMpoeKT File->New->Multi-Device
Application — Delphi. B noasuBLieMca MacTepe Co3aaHusa NPOeKToB Bbibepem
Blank Application (puc. 6.1).

Q RAD Studio XE7
File| Edit Search View Refactor Project Run Component Tools Window Help |(IEETNESTN vl BE @ |Psern @-n
e ' !’H — slelo, 50 Multi-Device Application ﬂ
5:? Open... | B Multi-Device Application - Delphi elt-Devios AppRcation
I Cemabae EHAL pckagegUeap Selecta Mult Device Appication type.
Open From Version Control... O VCL Form - Delphi
facpe " | B Mubi-Device Form - Delphi
| se CirlsS {8 Unit - Delphi .
[ saveas.. -
i 79 Other..
&5 Save Project As
0 sevea e Customize...
=5 Close
. Blank Appication 30 Appication Header/Footer
" CloseAll
[ Use Unit. AltsF11
= «
B Eit

Header/Footer with Master Detail Tabbed
avigation

Welcom( The Header/Footer Template consists of a HeaderToabar and a Footer Toabar., This
Template serves as a good starting paint for your Multi-Device Application.
C &

Firell oK Cancel Help
L ad

Object Inspector L

Puc. 6.1. Co30aHue H08020 MysIbMu-n1amMGOPMeHHO20 NPUSIOXKEHUS

Mo»Ho 6bIn10 BbIOpaTh UTO-TO MHOE, a He Blank Application. foToBble npo-
TOTUNbI, Cneaytowme 3a Blank Application, BeCbma nonesHbl AnA U3yyeHua 1 no-
CTPOEHMA Ha X OCHOBE MOMHOPYHKLIMOHANBHBIX NPUAOXKeH NN, OfHAKO K TeKy-
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LIEeW rnaBe Bbl y>Ke AOCTAaTOYHO OMbITHBI, YTOObI CAMOCTOATENBHO pa3paboTaTb
NPOTOTVN 13 OTAENbHbIX KOMMOHEHTOB 13 Nanutpbl. Co3garnTe nanky «Project
6» U coxpaHuTe Tyaa NpoekT, Bbibpas File->Save All. [lobaBum Ha Gopmy He-
0OX0OAMMble KOMMOHEHTLI ANA uHTepdelica, obpallan BHIUMaHWE Ha 3HadyeHne
K/oUYeBbIX CBONCTB:

1. [obasum TTabControl; Align -> Client; TabPosition -> None.

2. KnukHem npaBoi KHomkow Mblwk Ha TTabControl, 3aTem Bbibepem 13
BCnbiBatoLlero meHto Add TTabltem; npoaenaem 310 3 pasa;

3. Bblibepem B Structure nepsyto «CTpaHWUKy» Tabltem1, nob6aBum Ha Heé
TToolBar; Align -> Top.

[onyyeHHbIn MakeT MHTepderca HACTONbKO TPWBMAMEH, YTO MOKa HeT
CMbICAa ero UntoCTprpoBaTh. Y Hac ecTb T TabControl ¢ Tpemsa «CTpaHUYKamm».
MepBad CTpaHWUKa OyAeT Ham HyXHa AnA OTOOPaKeHUA ChMcKa C TeKYLIMMU
HabntoaeHmAMK. BTopas — ana AetanbHOro NpocMoTpa 3anmMcu o HabnoaeHuu.
TpeTba — ansa nobasneHma HOBOM 3anmMcK. Ho CHavana Ham Hy»KHO obecneymnTb
HaBMrayuuio Mo 3TMM CTPaHMYKam. Ha BEPXHIOI MHCTPYMEHTaNbHYO MaHesb
TToolBar nepBoi «CTpaHWYKU» pasMecTuM «ObICTpyto» KHOMKY TSpeedButton.
Ceomicto Align 3agaaum kak MostRight. OHa 6yneTt cnyxuTb ana nobasneHns
HOBOW 3anucK o HabnoaeHnn. Belbepem ceoncTeo StyleLookup u3 Bbinaaato-
LLlero cnmcka Kak «addtoolbuttony. Mpn HaxaT Ha HEE Mbl JOMKHbBI MOMafaTh
Ha TPeTblo CTPaHWUKyY, rae byaeT NpoucxoauTb AobaBneHne HOBOW 3ammcu.
Choenaem HaBMUrayuio — nepexof Ha Hy»KHYt0 CTPaHUYKY — Npy MOMOLLN YKe
onpoboBaHHOro komnoHeHTa TActionList.

[obasum Ha popmy TActionList, WenKHeM Ha Hero fiBa pasa, B MOABMBLIMM-
csa MacTepe Bblbepem New->New Standard Action (puc. 6.2). /13 cnucka cTaH-
AapTHbIX Aencteui Bblbepem TChangeTabAction. B Object Inspector HacTpoum
AaHHOE [leiCTBMe TaK, UTOObl OHO BEIO HaC Ha TPETbIO «CTPaHMYKY»: CBONCTBY
Tab 13 cnncka Boibepem 3HavyeHWe Tabltem3. Knonke [+] B kauecTse Action Bbl-
bepem Toxe n3 cnucka ChangeTabAction1. CoxpaHum 1 3anyCTUM NPUIOXe-
Hue.
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Structure ' x QO  Standard Action Classes | x|
x; Habntopenme 3a pocrom daconu + Available Action Classes:
=7 Form1 . § ) TShowShareSheetAction ~
3 ActionList] o Q Editing Form1.ActionList1 ﬂ 4-Phone Dialer
B TabControll :33: e TPhoneCallAction
B Tabltem1 ActionList1 5 Y
» & Customlcon New Action Ins TChangeTabAction
= [B] ToolBarl New NextTabAction Alt+Ins TNextTabA.:;m
TPreviousTabAction
S Labell New Standard Action... Ctrl+Ins a-View
(5] SpeedButten T T TviewAction
# [ Tabitem2 4 Window
+ [ Tabltem3 Nbindnaince ¥
oK Cancel Help

Puc. 6.2. [JobasneHue H0O8020 CMAHOApPMHO20 delicmaus

ECAV Mbl HAXKMEM Ha KHOMKY C «MIOCUKOMY, TO MepBas CTPaHMYKa CMEHUTCA
Ha TPeTblo B pexunme «Cnana-woy». Ecnv mbl Oygem 4o6aBAATL HOBYIO 3aMKCh,
TO 3TOT NPOLIECC MOXKET 3aKOHUMTHCA BYMA BapnaHTamu. [onb3oBaTteslb MOKeT
0TKa3aTbCA OT COXPAHEeHWA HOBOW 3anmncy MAM NOATBEPANTL €€ COXPaHeHue.
B niobom criyyae Mbl JOMXKHBI BEPHYTLCA Ha MEPBYIO «CTPaHWYKy». B BU3yanb-
HOM AM3aHepe neperaém Ha TPETbIO CTPAHHWKY, HaXaB TPETUI CEPbIN KPYXKO-
Uek B HMXHen yacTu ¢opMbl. Takke 3TO MOXKHO caenaTb, Bbibpas TabControl1,
a 3aem B Object Inspector cBoncTBo ActiveTab ycTaHoBKTb B Tabltem3 npwu no-
MOLLM BbiMaAatoLero CnmckKa.

Ha TpeTbel cTpaHuuke TOXe pa3mecTum eé cobcTBeHHbIn TToolBar, koTo-
pblA, NOAOOHO XOPOWO HaayTOMYy BO3AYLIHOMY WAPWKY B3NETUT HAaBEPX W Npn-
KNeuTCA K NOTOSKY. 3Aech y Hac OyayT TpuW ynpasnaoLwmnx KHonku TSpeedButton.
MepBad co ceonctBom Align->Mostleft, StyleLookup->backtoolbutton,
a Text->«Hazag». Ytobbl KHOMKa 3apaboTana, CO3AaAVM el Hy>KHOe AeNCTBMe.
STO MOXHO cenath /18 AaHHOW KHOMKK HenocpeacteeHHo B Object Inspector,
6e3 npueneyeHna Actionlistl. [MpocTo HanMaém CBOMCTBO ACtion y KHOMKM,
OTKMHEM BHW3 CTPeKoW BblMafalowmii Cnncok, rae solbepem New Standard
Action->Tab->TChangeTabAction. loToM packpoem CBOWCTBa «AENCTBUA»
KHOMKOW [+] nepepn cnosom Action, rae Bblbepem HyxHblii Tab 1 BBeaém npa-
BUNbHbIA CustomText (puc. 6.3). A Tenepb Hangem cBoncTeo ShortCut 1 ycTaHo-
BMM B 3HaueHue 13 cnucka HardwareBack (oHo 6ynet nocneaHum). Tenepb 370
aencTeve byaeT cpabaTtbiBaTb M OT COOTBETCTBYIOLEN anNapaTHOM KHOMKKW Ha
nnatdopme Android. CoxpaHum, 3anycTum 1 NpoBepum paboToCnoCOOHOCTb
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HaBUraLMK MeXxay NepBOV 1 TpeTbel CTpaHWUKoW. He 3abyabTe nepeknoynTb
TabControl1 B McxogHOe NonoxeHve, BblbpaB B KauecTBe aKTMBHOW MepByio

«CTpaHnuKy» Tabltem1.

[encTeune «<Hazag» byaeT 03HayaTb, YTO MOMb30BaTE/Nb HE XOUeT CoXpa-
HATb BBEAEHHbIE faHHble. [lobaBmM eLlé fBe «ObICTPble» KHOMKW Ha MHCTPYMeH-
TallbHYIO MaHeNb TPETbEW «CTPAHWUKI», 3a[1aB NEePBOW 13 HUX CBOMCTBO ext Kak
«CoxpaHnTb», a BTopo «OTMeHUTb». CBoMCTBa Align 0berm KHOMKam Bbibepem
Kak MostRight. lanee ana kHonkn «OTMeHUTb» Ha3Hauy1Mm AencTeme Action Kak
ChangeTabAction?2.

ﬂ\f{elcomehge D"]
SpeedButton2 TSpeediution -
JPrapemesl Events r o2 o)
Action ChangeTabAction2 A B Haag ©
C (No Category) @ o]
I Hasap I
0 =]

ActionList1

e | htKeyword

Binding: LiveBindings
LiveBindings Designer
(TCustomShortCutlist)
ShonCut _|(Nope)
pr[Tab Tabltem3 ~Ill
7 ToBlemT

Transitio 2
ransitic

Visible
Align MostlLeft

#)| Anchors [akLeft,akTop,akBottom]
AutoTranslate [v] True

Puc. 6.3. [JobasneHue Oelicmaus 0719 KHONKU

C kHonkow «CoxpaHuTb» bonee nHTepecHasa UcTopua. o GakTy Mbl AOMK-
Hbl TakXKe BEepPHYTbCA Ha MEepPBYK CTPaHWYKY, HO MpPeABapuUTeSibHO BbIMOIHMB
AEeNCTBUA No JoOaBNEeHMIO ONMCaHNA HabNogeHWA B CNMCOK. [Toka caenaem Tak:
ABaXKAbl LENKHEM Ha KHOMKY «COXpaHNTby, Nepeniém B npoueaypy OTKANKA,
a Tam NOCTaBMM «3arfyLLKy» C BO3BPaLleHNeM Ha NepBYyto CTPAHUYKY:

procedure TForml.SpeedButton3Click (Sender: TObject);

begin

ShowMessage ( ‘3anmuce coxpaHeHa') ;

ChangeTabAction2.ExecuteTarget (TabControll) ;
end;
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«3arnywKom» Ha3blBaKT HEKNIM KO, KOTOPbLIN BMECTO PeasbHbIX AeNCTBUN
NPOCTO BbINOMHAET HEKYIO GOPMabHYI0 AEMOHCTPALMIO aKTUBHOCTM (B HalLEM
Cllyyae — MoKa3blBaeT OKOWKO C HaAMMNCbHI0). BTopyto CTpouKy Tena npouenypbl
NOHATb He Tak MPOCTO. HO MOKa BNOIHE MOXKHO YOBNETBOPUTLCA OOBACHEHW-
€M, UYTO BbINOSHAETCA CTaHAAPTHOE AEeNCTBUE NO CMEHEe «CTPaHUYeK» OTHOCHK-
TeNbHO LeneBoro komnoHeHTta TabControl1. [naBHoe, UTO Mbl MOHMUMaeM OO KA
CMbIC/T IaHHOW CTPOKM KOAA: BbI30B CO3[aHHOIO HaMW CTaHOapPTHOro AeNCTBUA
NPOrPamMmMHO, a He B pe3yJibTaTe HeNnoCPeACTBEHHOIO HaXaTnA Ha KHOMKY. [la-
Nee nocne Co3aaHua CTPYKTYPbl aHHbIX 1 BBOAA HY>KHbIX airOPUTMOB UX 06-
PabOTKM Mbl 3aKOMMEHTUPYEM AEMOHCTPALMIO OKOLWKA C HAAMMUCbo «3amucb
coxpaHeHa». Cenyac 37a 3arfylKka Hy>KHa Ham 41 HarnAgHOCTH.

[poaoKaem M3roToBneHe NpoToTnna NpUnoxkeHua. BepHémca Ha nep-
BYIO «CTPaHWUUKy» KomrnoHeHTa TabControll 1 pa3mecTm Ha Heé KOMMOHEHT
TListBox. [lJaHHbI KOMMNOHEHT ABNAETCA NPUHLMNMANBHO BaXXHbIM A1A MOOUSIb-
HOW Pa3paboTKK, T.K. BONbWMHCTBO MHTEPPENCOB MPUNOXKEHUI UMEIOT BUL
cnuncka. «KoHTakTbl», «CooblieHuay, «TenedoH» 1 T.A. BbINALAT KakK CNUCKU.
Hawe npunoxeHwe Takxe OyaeT MCNOMb30BaTb KOMMOHEHT «CAMCOK» TListBox
B KayecCTBe rM1aBHOro. 1A HaurHaWmx NPOrpaMMMCTOB OYEHb BaXKHO HE MMbl-
TaTbCA MPOABUTb HEHYXHOE TBOPYECTBO, a CAeNaTb MPUIIOKEHME, MOoXoXee
Ha yxe cyllecTsytolme. Yem bonblie Balle NpuioxeHne byaet NoxXoAmMTb Ha
Hanbonee nonynsapHble, Tem NpoLle nonb3osaTento OyaeT K HUM MPUBbLIKHYTb
1 NONb30BaTbCA UMK Oe3 OLLINOOK.

30eCb BO3HMKAET yMeCTHbIN BONPOC. A eCiv MOE NpUnoxeHue byaeT Cnmw-
KOM MOXOXMM Ha APYrve, TO Kak MHe 3aBOeBaTb HOBbIX MOsb3oBaTenen? B uém
OyaeT YHUKaNbHOCTb UMEHHO Moero npunoxerua? OTBeT 4OCTaTOYHO MPOCT:
YHWKANbHOCTb MPUAOXEHWA [OCTUrAETCA ero QyHKUMOHANbHOCTbBIO, T.e. Habo-
POM HOBbIX 1 »KenaTeflbHO HEMOBTOPUMbIX BO3MOXHOCTEN. IHTEPENC BaxKeH,
HO TONbKO C NO3ULUMK YAOOCTBA MCNONb30BaHMA. TakKe HYXKHO y4eCTb, YTo And
HaUMHAOWMX Pa3pPabOTUMKOB HYKHO He «3aKoMmaTbCA» B peanm3aunm MHTep-
dencos, KOTopble MOryT ObiTb CO34aHbl 3a CYET CTaHAAPTHBIX KOMMOHEHTOB.
TListBox — BeCbMa MOLHbIV 1 YHMBEPCANbHBI KOMMOHEHT, MO3TOMY flyylle no-
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TPaTUTb HEMHOIO BPEMEHN 1 Pa3obpaTbCA C ero HaCTPOMKaMM, Yem MbITaTbCA
BblyMaTb YTO-TO CBOE.

ListBoxltem2 TListBoxltem ~ ll Habnwoperue 3a poctom daconm

@

D L Eventc o .
= = ListBoxitem HoBbiid TListBoxItem
= \I_temData (TListBoxItemData) |~
Accessory aMore N c Text
Bitmap (Bitmap Empty) 9207201 5 19'00 < Accessory->aMore
Detail [lavHa pocTka 5 cm WA pocna o
Text 02.07.2015 10:00 T T
T LiveBindings TiveBindings
#|LiveBindings Desig LiveBindings Designer Detail StyleLookup-> § listboxitembottomdetail
Locked [] False
#|Margins (TBounds)
Name ListBoxitem2 M PaBaAd KHOMKa
Opacity ! = Items Editor. ] ,ﬂ,O6aBﬂ8HlflE
#|Padding (TBounds) ActionList1 X
PopupMenu Add Item ’ TListBoxitem
#|Position (TPosition) Add TListBoxitem TMetropolisUIListBoxltem
. MNepeknyeHne mexay .
#|Scale (TPosition) - 5 TListBoxHeader
Selectable ¥ True «CTPaHN4YKaMM» z2r TSearchBox
+|Size (TControlSize) Control » )
| StyledSettings [Family, Size, Style, Font( Bind Visually... TListBoxGroupHeader
> |StvleLoockun kitembottomdetail B2 TListBoxGroupFooter
Pesition r

Puc. 6.4. Hacmpoduka cnucka

BHMMaTeNbHO M3yunm puc. 6.4. B LeHTpe BHMMaHMUA Ha GopMe HaxoauT-
CA «KOMMOHEHT-CMNCOK», KpaeyrosbHbIi KaMeHb COBPeMeHHOro MHTepdelca
MHOTMMX MOOUABHbBIX MpUnoxKeHW. OUeBUAHO, YTO CMIMCOK AOSIKEH COCTOATb
1 3NEMEHTOB CMCKa. YToObl JOOABUTb HOBbIV 3M1EMEHT, HYXXHO KIMKHYTb Mpa-
BOW KHOMKOW MbILK ¥ B BCMIIbIBAIOWEM MeHI0 BbibpaTbh MyHKT «Add Itemy, 3a
KOTOPbIM OMNATb OTKPOETCA LeNbl CMIMCOK BO3MOXHbBIX BapMaHTOB. KpaTko ne-
PEUYNCIUM NX HAa3HaYEHNe:
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|-|yH KT BCnJibiBaloLWero

OnwucaHne
MEHIO 2-r0 YPOBHA

TListBoxltem YHVBEPCanbHbIN 3NEMEHT CMMUCKa, KOTOPbIM NMOTOM HacTparBaeTca
B Object Inspector MHOXeCTBOM CMOCOOOB. [MaBHble CBOMCTBA —
StyleLookup n ItemData

TMetropolisUlListBoxItem JNEeMEHT CIMCKa B CTUIe «MeTpononmcy. bbin BBEAEH ANA CTUAM3a-
ummn nHTepdencos noa Windows 8. B MobunbHow paspaboTke nog
Android He ncnonb3yeTca

TListBoxHeader QopMUpYyeT OTAENbHbLIV BEPXHUI S1EMEHT-3arofI0BOK CMMCKa

TSearchBox Co30aéT oTAeNbHbIN 3NEeMEHT CNMCKa ANA BbIMOMHEHMA NOUCKa, Ha-
npvMep, NO CMINCKY KOHTAKTOB U T.1.

TListBoxGroupHeader Ecnn B cnvcke Hy»KHO CO3AaTb OTAENbHYIO rpynmny, TO AaHHbIV e~
MeHT ByfieT 3arosIoBKOM rpynbl

TListBoxGroupFooter Ecnn B cnncke Hy»KHO CO3AaTb OTAENbHYIO rpynny, TO AaHHbLIV 3ne-
MeHT OyaieT «MOABaNOMy UV MPU3HAKOM 3aBEPLIEHNS

B Hawem cnyyae mbl byaem no6aBnaTb 0bblyHble TListBoxItem ¢ nocnepyto-
len HacTporkon nx B Object Inspector. Koraa mbl fo6asnaem yHMBEPCanbHbIi
3JIEMEHT, OH MOABMAETCA B JOBONIbHO MPOCTOM BU[E, Kak MOKa3aHo Ha puc. 6.4
C MeTKoW «HoBbIn TListBoxltem». [lanblie ero BHeWHM B OnpeaenseT CBOM-
cTBO StyleLookup. laHHOe CBOMCTBO NO3BONAET OAHUM AENCTBMEM NPUMEHNTD
K an1emMeHTy uenbir wabnoH odopmnenrna. Mol BbIbrpaem 13 Cncka Ana 4aHHOro
cBoVCTBa 3HaueHue listboxitembottomdetail (3nemeHT cnucka ¢ geTanunsaymen
B HU3Y). MOXKHO MO3KCNEPUMEHTUPOBATL C PA3TNYHBIMU 3HAYEHNAMN [aHHOIO
CBOWCTBA M3 CNICKA. B OCHOBHOM, OHW OTAMYaOTCA Wb GOPMATUPOBAHMEM.
He 3abyaem cBoncTBO Height anemeHTa yCTaHOBUTb PaBHbIM 44,

CTunb 31emeHTa Cnucka ¢ getanmsaumer NoapasyMeBaeT, uTo y Hac B dfie-
MEHTE MOXET HaXOAMWTbCA «I1aBHbI» TEKCT U «BCMOMOTaTebHbIN». [NaBHbIN
TEKCT oTobpaxaeTca wpudpTtom bonee KpynHoro pasmepa. CoaeprkaHune TekcTa
onpenendaeT cBoncTBo Text. CBoMCTBO Detail copepXmnT Menkuit TeKCT NOACHA-
toulero xapaktepa. CBOMCTBO Accessory (akceccyap) ToxKe MOXHO BblbpaTh u3
Cnmncka. Mbl Bocnonb3yemcs 3HadeHnemM aMore, UTo 106aBUT MKOHKY B BUAe
TpeyronbHon ckobku. OHa ByaeT 03HauYaTb BO3MOXHOCTb «KAVKHYTb» Ha e-
MeHTe CMUCKa, YTO NPUBEAET K 0TObparkeHMto bonee NoapobHoOM MHPOPMaLIUK
O AAaHHOM 3f1IeMEHTE CMNCKa. Ha puc. 6.4 BTOPOW 3M1EMEHT CMUCKA YXKe MOJTHO-
CTbt0 HACTPOEH, TOrAa Kak NepBblli OTODPaAKaET TOMNbKO YTO JOOABNEHHbIN de-
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MeHT. [ToMeHATb NOPALOK C1IeAOBaHME SNEMEHTOB CMUCKA MOXKHO MPY MOMOLLM
onuumn «ltems Editor...» KOHTEKCTHOIO MEHIO.

Bbibop npaBuibHOro CTUAA ANA A13aiiHa 3eMeHTOB CNCKa ABMAAETCA [0-
CTaTOYHO TBOPUECKOWM 3aflayvei, T.K. HET TOTOBbIX pekoMeHAaun. HyXHO npo-
HOBaTb pPa3INYHbIE BAPUAHTbI, @ KpUTeprem UCTUHHOCTY ABNAETCA BM3YyanbHOe
BOCMpUATHE. VI3mMeHAA CTUb B Cpee pa3paboTke, MOKHO CO3[aTb HECKOMBbKO
BMOOB MHTepdelca, KOTopble Nerko CPaBHUTL Mexay cobon (puc. 6.5). Kena-
TefbHO, YTOObI CMNCOK COAepPKan XOTA Obl MYHVMANbHOE YMCIO NEMEHTOB.

o ek - OIEM g QHesHuK - ol g [lHesHuMK - o IEN
Habnioaerue 3a pocrom daconu T Habaroaerie 3a poctom daconu + Habnroaerue 3a pocom daconu
21?72015 1q05 > 01.07.2015 10:05 /InuHa poctka 4.7... > 01.07.2015 10:05 Lanna pocrka 4
020?20151000 > 0207.2015 10:00 /lnvHa poctka S e 02.07.2015 10:00 flavHa pocTka 5 cm

AnvHa pocTka J ¢

Puc. 6.5. Pasnnu4Hvle sapuaHmel Cmuss cnucka ¢ 0emasnusayueti

Kak BMAHO Ha puvc. 6.5 Ans AHeBHWKa HabMtogeHNn XOpPoLWo NOAXOANT nep-
BbIVI M TPETUI BapMaHThI CO 3HaYeHnAMM CBOMCTBA StylelLookup anemeHTOB Cnv-
cka listboxitemrightdetail n listboxitembottomdetail, cootBeTcTBeHHO. Delphi/
C++Builder/RAD Studio no3sonseT co3naBatb YHMBEPCabHbIe MPUIOKEHWS,
aBTOMATMYECKM MacCLITabupytoLLme CBOM MHTepdenc Noa pasnnyHble pasmepbl
SKpaHbl MOBUIBHOIO YCTPOMCTBA. HO Mbl M3HaUabHO PELLINAN, YTO IHEBHWK Ha-
bnoaeHnn bonee NoneseH Ha CMapTPOHe, Yem Ha NnaHweTe. Bcé-Takn cmapT-
doH HaxoauTcA Gonbliee KONMYECTBO BPeMeHN B HeMoCpeACTBEHHOW A0CA-
raemMocCTu OT nofb3osaTtend. Torga CTuAb C Honee KOMMNAKTHbIM pa3MelleHnem
VHGOPMaLMKM B 3nemMeHTe CMUCKa, a 3TO — MepBbli BapuaHT Ha puc. 6.5, ABns-
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eTcA caMblM NOAXOAALMM. ECnn Bbl peanbHO NpoaenbiBany 3KCNepuMeHT Co
csomcTBoMm StyleLookup, To BepHuTe ero 3HadeHKe B listboxitembottomdetail.

Pazbepémca C HaBMraumen, Koraa Nonb3oBaTeNb KMKaeT Ha INeMeHT Cnu-
CKa C Tem, 4TobObl MoNyunTb Honee AetanbHylo MHGOPMauMto. [deTanbHasa WH-
bopmauma bygeTt cofepkaTbCA Ha 2-1 «CTpaHUuKke» komnoHeHTa PageControl1,
NO3TOMY Mbl JOMIXKHbI 0OeCneunTb Nepexos UMEHHO Ha Heé. Kak TONbKO Ham
Hy»Ha Kakaa-nmbo HaBurauma Mo CTpaHMyKam KommnoHeHTa TPageControl,
Mbl TYT e BCMOMMHaem O KomnoHeHTe TActionList 1 cTaHAapTHOM OeNCTBUM
TChangeTabAction. LLlénkaem aBa pa3sa Ha TActionList n gobaBnsem cooTseT-
CTBYlOlLEe HOBOE CTaHAApTHOe AeNCTBMe. B KauecTBe LeneBon «CTPaHUYKMN»
nnn Tab-a mbl Boibrpaem B Object Inspector Tabltem2. Bcaknin pas, korga 6y-
AET BbI3blBaTbCA JaHHOE AeNCTBME, Nepexo OyaeT OCyLeCcTBAATLCA Ha BTOPYIO
«CTPaAHWUYKY» C NOAPOOHOM MHPOPMaLMeEN O HabnoaAeHNUN.

ITak, Nonb3oBaTeslb MPOCMaTPUBAET CMIMCOK 3anuncert o HabmoaeHuax. Mo-
TOM KNIMKAEeT B KaKoW-Nnbo aneMeHT cnucKa. [punoxeHne 0omKkHO 0bpaboTaThb
cobbite OnClick komnoHeHTa ListBox1. Muem HyXHyto CTPOUKY Ha 3aknagke
Event B Object Inspector, Lienkaem fjBa pasa 1 Nonagaem B CreHeprpOBaHHYO
npouenypy OTKAMKa Ha cobbITMe. 3anuiem Cneayownii Kof:

procedure TForml.ListBox1lClick(Sender: TObject);

begin

ChangeTabAction3.ExecuteTarget (TabControll) ;
end;

Mbl BUAMM yXKe 3HaKOMbIM BbI30B MeToAa Executelarget anA TONbKO YTO
CO3[aHHOIO CTaHAAPTHOTO «AencTBMA». COXPaHAEM, 3aMyCKaem NPOEeKT Ha UC-
nonHeHue. Yoexgaemca, 4to Npu Knmke Ha OAHOM M3 1EMEHTOB CMICKa aBTO-
MaTUYeCKN MOABAAETCA NyCTasa BTOpadA CTpaHWuka. BepHEMcA B cpepy pa3pa-
OOTKM 1 MUHMMASbHBIM 06pa30oM YyydlWwM BTOPYIO CTPaHMYKY. Kak 1 B ciiydae
C TpeTben CTpaHudkom A06aBUM WHCTPYMeHTanbHyto naHenb TToolBar. Kak
1 B Cllyyae C TpeTbel CTPaHUYKOWM HaM HY>KHO 0becneynTb KHOMKY [/1A BO3BPa-
WeHVA Ha NepByto CTPaHUYKy. MOXHO HayaTb BCE 3aHOBO, 100aBUTb KHOMKY
TSpeedButton, gobasnTb ctaHaapTHoe aencTtene TChangeTabltem n cBA3aThb
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KHOMKY C AeNCTBMEM. HO MOXHO NMPOCTO NepenTy Ha TPETBIO CTPAHWYKY, CKOMK-
pOBaTb KHOMKY «<Ha3aa» B bybep obMeHa, BepHYTbCA Ha BTOPYIO 1 BCTaBUTb eé
13 bydepa Ha MHCTPYMEHTaNbHYIO NaHenb. [MOCKONbKY W BHELWHWI BT, U GYHK-
LUMOHAaN KHOMOK AN1A 3TUX ABYX CTPaHMYEK MAEHTUYEH, MOXHO BOCMONb30BaTbCA
NPOCTON onepaumnent KoNMpoBaHWA-BCTaBKM. COXpaHAEM 1 3amyCckaem NpoeKT
Ha UCnonHeHve. B pesynbraTe y HaC AOSKEH NOABUTHCA CODPAHHbIA MPOTOTUN
C peanr3oBaHHOM QyHKLMEN HaBUraLMK NO CTpaHKUKam (puc. 6.6).

8epHymeocs be3 unu ¢ CoxpaHeHuem

Q NIHeBHUK - b n Q NlHeBHUK - b n

dobasumb HOBYH 3aMUCHL
Habnoaenue 3a poctom daconu + => < Haza @

01.07.2015 10:05

Dpuna poctka 4.7 em > _\l’ n 5

02.07.2015 10:00 N pocmompems oemau

Anawa pocrca 5 cu o aresnx - o HEE poommmmeosooooeeee- :
i CTpaHnuka Ne3

|
|

|

mommmmmmomoomomooooon €— | Hazn E No6asieHne HOBOI |
CtpaHunyka Nel |
|

Crucok HabaroaeHui

3anncm o HEGJ'H-O,EI,EHVIVI

]
] |

] |

1 b e
]

I CTpaHuyKka Ne2
i NeTanbHoe

i

! NpeacTasneHne

| 3anucm o HabngeHun

Puc. 6.6. Cxema Hasueayuu mexxoy CmpaHu4ykamu

BcnomHum ocobblit cnydalt HaBuraumm co CcTpaHudkm N2 3 Ha CTpaHuyKy
N2 1 mpwu HaxkaTM Ha KHOMKY «CoxpaHuTby. [Tepexon Ha NepByto CTPaHMYKY Oy-
AeT NPONCXOANTb HEe aBTOMATUYECKM, T.K. CHadana OyayT BbINOMHEHbI AeNCTBUA
MO COXPAHEHMIO, a TOJIbKO MOTOM nepexo. Cxema HaBuraumm Mexay 3nemMeHTa-
mn TPageControl mokasaHa Ha puc. 6.6. Ecnmn npunoxeHne TpebyeT TuaTenbHowm
NpopPaboTKM CXeMbl HABUIALMIN MeX Y CTPAHNYKaMK, TO MOXKHO CHavana Hapu-
COBaTb CXeMy HaBMraLmm, NofgobHO yKa3aHHOW BblLLE.
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6.3. CTpYKTypa AaHHbIX

Mpn Co3AaHNN NPUNOXKEHWI OAHUM M3 CaMbIX BaXKHbIX aCMeKTOB ABNAETCA
NpPOeKTUPOBaHWE CTPYKTYP AaHHbIX. TO, UTO Mbl BUAMM Ha MHTepdelce nonb-
30BaTeNs, He ABNAETCA CaMmblM TMaBHbIM. [TaBHOe — 3TO TO, Kak MHdOopMaLMa
XPAHUTCA B NaMATU NPUNOXKEHNS. Ha HTepdhenc MOXXHO BbIBECTM AaHHbIE O Ha-
OM0AEHNAX B CTPOUKY, B CTONOMK, CMMCKOM, NOoYepeaHo, beryuen CTpOKoN,
MUTAIWMUMN HAAMUCAMA 1 laxe B BUAE OTAENbHbIX NeTatolnx Oyks. KoHeuHo,
ANA QHEeBHMKa HabnoaeHU NoaonayT TONbKO ABa cnocoba: 1) B 0bLiem Crnncke
Ha NepBOW CTPaHNYKe; 2) AeTaNbHO ANA KaXKA0W 3amnnci Ha BTOPOWN CTPaHMYKeE.
Ho B mamaATV NpUNOXeHWA AaHHble JOMXKHbI XPAaHWUTLCA B CrelManbHbiX CTPRYK-
Typax, He 3aBUCALLMX OT UHTepdelca.

XOpOoWnM NOACHEHWEM JaHHOMO MOAXOAa ABMAAETCA CMCTEMA PACMONIOXKe-
HWA TOBAPOB B MarasmHe CropT1BHbIX TOBAPOB. HemoCcpeaCcTBEHHO B Mara3nHe
Ha BUTPMHAX TOBapbl PACMOMOXKEHBI Tak, YTOObl NOCETUTENAM 1 NOTeHUMaNb-
HbIM NOKynaTenam 661110 yAOOHO MX PacCMOTPETL BO BCeW Kpace. Hy»XHO, uTobbl
Y HUX MOABUNOCH XKeNaHne Ux B3ATb, MPUMEPUTD, MNONYYUTb AOMNOSHUTENBHYIO
MHGOPMaLMIO U, KOHEYHO KynuTb. OUeHb BaXkHYIO POSb 3[eCb MMeeT AM3alH
BUTPVHbI, CXeMa BbIKNaKW, OpopmaeHne 1 T.0. B npoTnBoBec 3Tomy Ha cknage
TOBapPbl Pa3MelleHbl COrTacHO COBCEM APYTMM MPUHLUMNAM. 34€Chb BaXKHbI KOM-
NaKTHOCTb 1 CTPYKTYPUPOBAHHOCTb, YTOObBI CKNAACKOM NepCcoHan unm cotpya-
HVKM MarasuHa B 060 MOMEHT OUeHb ObICTPO MOV HaWTW HYXKHbI TOBap.
HeTepnenusbiin nokynaTenb »aatb He byaeT! JlexkaTb TOBapbl AOMKHbI KOMMaK-
THO, UTOObI Ha CKMaf MOMECTUNOCH Kak MOXHO Oofblie NpoayKUMn. Hukomy He
HY>KHbl 3aTpaTbl Ha apeHay bonee BMeCTUTENbHOIO CKMafa TOMbKO M3-3a TOro,
UTO KOPOOKM 1 YNAaKOBKM NEXaT HeENPaBUIbHbIM 0OPa3oM.
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TOBapbl Ha CKnage AaHHble B NTaMATK

AaHHble Ha UHTepdeiice

Q [HeBHMK - olIEE

Mow Habarogenna +

01.07.2015 10:05

Anuna poctka 4.7 cm

02.07.2015 10:00

Anuna poctka 5 cm

Puc. 6.7. XpaHeHue cmpykmypuposaHHoe U N0J1b308aMeJIbCKOe

To e camoe MOXHO CKasaTb M O AaHHbIX MPUMEHUTENBHO K MPUNOXKEHW-
am (puc. 6.7). Ha nHTepderice oHv NpeacTaBAeHbl NPY MOMOLM BU3YyanbHbIX
KOMMOHEHTOB. B3yanbHble KOMMOHEHTbI 11 3/1eMeHTbI yrpaBieHna nogbmnpatoT-
CA TakMM 06pa3oM, YTOObl MONb30BaTENb MOI OLEHWTb KaUueCTBO M NOME3HOCTb
JaHHbIX. TakXe BaXXHO yA0OCTBO MaHUNyNMpoBaHuA. OfHW 1 Te e AaHHble MOo-
ryT ObITb NpefcTaBneHbl Pa3HbiM 06Pa3OM — 1 B CMUCKE, U B JeTallbHOM Onuca-
HUW Ha OTAEeNbHOW CTpaHWyKe. Pa3BrBada aHanoruno, obpatMMca K CNopTUBHOW
opexae B MarasvHe. OHa AeMOHCTpUPYeTCA (Kak M AaHHble Ha UHTepdence)
pa3HbIMK CNOCcobamm. Y BXxofa OHa MOKa3aHa Ha MaHeKeHe AnA HarnAAHOCTY.
A Ha nosKe eé MOXHO B3ATb B PyKW, PaCCMOTPETb, MOYMTaTh COCTaB Matepuana
TKaHW 1 laxke NpuMepunTb.

Jlorvika pa3mellieHns TOBaPOB Ha BUTPUHE (NOoruKa HTepdelica) Takke Mo-
XeT ObITb MoAUMHEHA 1 TaKOMY NpaBumy. ECn nokynatens HTepecyeTca ponu-
KOBbIMM KOHbKaMK, TO Ha MOJIKE PALOM HYXKHO Pa3MeCcTUTb 3alUTHYIO aMyHW-
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Lmio. Takim 06pa3om, Mbl MOBbILLAEM BEPOATHOCTb MOKYMKM AOMOHNTENIBHOTO
VIHBEHTaPS, YTO NMOMe3Ho Aa O1M3HeCa, a TakKe fienaem NpoLecc npruobpeTeHus
TOBapa bonee yaobHbIM. [ToKynaTento He Hy>KHO MeTaTbCA MO MarasuHy B MONC-
Kax HeobXoAMMOro [OMONHUTENbHOrO ToBapa. Ha cknage e BCE pa3meLieHo
COBCEM MO-APYroMy: KOPOOKM C PONIMKOBbBIMM KOHbKaMi COBCEM He 00s3aTesb-
HO AO/IKHbBI COCEACTBOBATb C HAKONEHHMKAMM U LNIEMAMU.

[MoHMMaHMe HeoOXOAMMOCTH Pa3aenTb MHTEPOENC NONb30BaTENA U CTPYK-
TYPbl XPaHEHWA JaHHbBIX B MAaMATU HEOOXOAMMO 1 13 CeayoLLMX COODpaxkeHuI,
KOTOpble Mbl ONATb MPOUIMIIOCTPUPYEM Ha MPUMepe MarasiHa. 4acTo BHyTpeH-
HUI MHTepbep MarasvHa nepecTpauBatoT, NepeoGopPMIAIT BUTPUHDI, 13Me-
HAKT CXemy BblKNaflKM TOBAPOB. ECTECTBEHHO, CKNafCKOe XpaHeHne OT 3TOro
He n3meHsaeTcA. B cnyyae ¢ MOBUABHBIM UK OObIYHBIM NPUAOKEHWEM AaHHbI
NOAXOA ToXKe cnpaseave. [To TpeboBaHMIO NONb30OBaTENEN UK NO Mepe pas-
BUTNA GYHKLMOHaNa NpUNoKeHNa MHTepdenc MOXKeT M3MEHATLCA, @ CTPYKTYPbI
AaHHbIX B MaMATN OCTAKTCA HEU3MEHHbIMU.

B HalweMm NpunoxeHnn gaHHble o HabogeHUAx OyayT XpaHUTbCA B cneuu-
aNlbHO CMPOEKTUPOBAHHbIX CTRYKTYPaX, Kak AN1a XpaHeHWs KOPobOoK Ha Cknaae
eCTb cneuvanbHble CTOMKM 1 nonku. CTPYKTYPbl ANA XpaHeHWs AaHHbIX H1Ka-
KM 00pa3om He OyayT CBA3aHbl C BapuaHTaMn nHTepdencos. [laHHble oTpa-
XaloT, Kak roBOpUTbCA, NpeaMeTHylo 0bnacTb. A MHTepdenc — NoTpebHOCTY
nonb3osatend. [peameTHaa 061acTb y HaC — HabMoaeHWA 3a eCTeCTBEHHbIMM
npoueccamn B npupoae. byaem nu Mbl GUKCMPOBATL HAbMIOAEHMA Ha NNCTKE
bymaru, B 3NeKTPOHHOW Tabnuue, 3apybKammn Ha BpeBHe nAv B MOOUIbHOM
NPWNOXKEHUW, BUA [@aHHbIX OT 3TOrO He M3MeHUTCA. KOHeuHo, XxpaHeHue faH-
HbIX B MaMATN KOMMbloTepa (@ coBpemMeHHoe MOOWUIbHOe YCTPOMCTBO B MOS-
HOW Mepe COOTBETCTBYET 3TOMY Ha3BaHWI0) TpebyeT co3faHma onpeaenénHbIx
CTPYKTYp. VI Hawewn oyepenHOM 3afjayeint ABNAETCA NMPOEKTNPOBaHVE AaHHOW

CTPYKTYPBbI.

CHayana 3a4aavMca Lienbio CO3AaTb CMUCOK MapaMeTpOoB, KOTOPbIe Mbl Oy-
AeM 3anuncblBaTb ANA eAnHNYHOro HabnoaeHwa. BnonHe nogonaét cnenyowmia
nepeyeHb:
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e [aTa HabnogeHWs (TN AaHHbIX «4aTa»);

e Bpemsa HabmoaeHVs (TN AaHHbBIX <BPEMSAY);

e [JIMHA POCTKAa B MUAIUMETPAX (TMMN AAHHbIX «BELLIECTBEHHOEY);

e MPOAOKNTENBHOCTb CBETOBOIO [HA Ha fieHb HabMoaeHWs B Yacax (Tun
JaHHbIX «Llenoey);

e TemnepaTtypa B MOMeHT HabmofeHua B rpagycax Lienbcua (Tun gaHHbIx
«enoey);

e MONVB B AeHb HabMoAeHNsA (Aa/HeT, TN JaHHbIX «TOMMYECKOe 3HaUEHMEY,
«OyneBo»);

e KOMMEHTapWM (TN AaHHbIX «CTPOKa»).

BaXXHO pelunTb, Kakue AaHHbIe HYXHbl, @ Kakasa MHGOPMaUmA HaMm He ABNA-
eTCA NONe3HOM C TOYKM 3peHna HabnoaeHnn. Cenyac He HYXKHO pacCyKaaTb
«Bfe3€eT 1M Ha UHTepGENC» K «ByaeT N KPacBO CMOTPETbCAx. [laxke He CTo-
UT MNOKa AymaTb O T1nax aaHHbix Delphi nnu C++Builder. Cenuac rnaBHoe — He
noTepATb afleKBAaTHOCTb MPeAcTaBneHua. 3aecb Nof CNIOBOM «afeKBAaTHOCTb»
Mbl MOfpa3yMeBaemM COOTBETCTBME MEX[Y peanbHbIM HaboaaemMbiM ABAEHMEM
M TemM OnMcCaHveM, KoTopoe ByaeT XpaHUTbCA NpunoxkeHnn. Hanpumep, napa-
MeTPbI B CMUCKe TWMa «LBET NENKN, U3 KOTOPOW NPOU3BOANTCA MOMNB» UM «MOE
HaCTpOeHVe B MOMEHT M3MepPeHWA IIMHbI POCTKa» ABHO OyayT HeageKBaTHbI-
Mn. OaHaKo, NapameTp «TuM My3blKW, KOTOPbIM MPOUTPbIBAETCA B TeYeHne AHA
PaCTEHMIO» MOXET NMPU3HABATbCA KaK HeafleKBaTHbIM, TaK U BMOJSIHE YMEeCTHbIM
(CyulecTBytoT BMOSIHE Hay4YHble JaHHbIe O TOM, YTO MOA KNAaCCUYECKYID MY3bIKY
pacTeHWs pacTyT bbicTpee). HanomunHaem, 30ech pellenvie MPUHUMAOTCA C TOY-
KW 3peHunsa npeameTHOM obnacTu: bruonornm nnm 60TaHWKKM COrnacHo 3aaadam
nccnenoBaHmA.

[MOKa CMMCOK AaHHbIX BbIMMAANT BMOHE aA€KBATHbBIM, MOSTOMY MOXHO nepe-
NTW K €10 aHann3y C TOYKM 3peHNA MPOrpaMMMPOBaHUA. Kax Aol MyHKT CriMcKka
Bbllle CHAaOXEH MOACHEHMEM OTHOCWUTEbHO MpefnofaraeMoro Tuna AaHHbIX.
[Mpy BCEW KaxyLlenca 04eBMAHOCTY TYT TOXKe MOrYT OblTb BapuaHThl. Hanpu-
Mep, faTy 1 Bpemsa HabnoaeHMA MOXHO XPaHWTb B OfJHOW NepemeHHoM Tuna
TDateTime, yto Bo3moxHO B Delphi/C++Builder. Takxke MOXHO XpaHUTb UX OT-
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AenbHO B NepeMeHHbIx Tina TDate (aata) n TTime (Bpema). KoMMeHTapuii MOX-
HO XPaHWTb B BUZE OAHOW CTPOKM CMMBOJIOB, @ MOXXHO B BMAE MHOTOCTPOYHOIO
TeKCTa WK MacCKBa CTPOK. KOHEUHO, 34eCb BApMAHTOB y»Ke rOpasfo MeHblLLe,
HO MMEHHO MPW MPOEKTUPOBAHUW CTRYKTYP AaHHbIX HAYMHAKOT CKa3blBaTbCA
0COBEHHOCTM A3blKa NPOrPaAMMMNPOBAHNA.

[lepexoanm K HEenoCcpeaCcTBEHHOMY MPOEKTUPOBAHUIO CTPYKTYP OaHHbIX.
C 0IHOW CTOPOHBbI, 3TO — OAMH W3 BaKHEWLWX 3TanoB pa3paboTki Nporpamm-
Horo obecnevenna. C apyron — BCeraa MoOXKHO NPUAYMaTb HECKONbKO BapWaH-
TOB, ¥ Nepef HaMKM BCTaHeT Npobnema Bbibopa Haunyyllero. BepHEMCA K Hallel
aHanoruu. Ham Hy>kHo obopyaoBaTth cknad. Caenaem v Mbl Tam OOblYHbIE YHU-
BepCalibHble CTOMKM, Kak MOKa3aHO Ha puC. 6.7, M NOCTPOUM CITOXHOE Xpa-
HUNMLLE C aBTOMATUYECKOW Mofayen ToBapa 1 ero npeaBaputenibHoOnm CopTu-
POBKOW 1 NPOBEPKOM KayecTBa? Kak Bcerga, HeT 0HO3HauYyHOro oTeeTa. Ecnm
MarasvH ManeHbK1y, TO NOAOMAET Cambl MPOCTOW BapUaHT XpaHeHuA. Ecnu
3TO — MUFAHTCKUI CKNad, TO CTPOUTb ero HY»KHO MO-ApYyromy. B Halwem cnyvae
NpWNoXKeHne ABNAETCA MOOUNbHBIM, HEOONbLWMM 1 MO pPa3mepy, 1 No GYHKLK-
oHany. Ham NogonaéT 1 camblin MPOCTOW MPUHLMM NOCTPOEHNA CTRYKTYP AaH-
HbIX, OCHOBAHHbIV Ha MacCKBax.

Maccus npeactaBnseT cobon Habop OAHOTUMHbBIX SNeEMEHTOB. Ecnu nepe-
MeHHad a: 1integer NpeAcTaBAAeT COOOM AYeNKy, B KOTOPYIO MOXHO MO-
MeCTUTb LeNOYNCIIEHHOe 3HayeHne COrfacHo Tuny, To Maccme b:  array
[1..10] of integer OaéT Ham 10 Aueek. B nobyto 13 3Tnx 10 AYeeK MOX-
HO MOMECTUTb OMATb e LIeNOYNCIIEHHOE 3HaUYeH e, [1pK 3TOM Mbl MOMb3yemcA
OOHWM U TEM Xe UMeHeM b, a BO M30eKaHW NyTaHWULbl ANA KaXOA0M AYEKN 13
AECATU Mbl yKa3blBaeM eé Homep. Hanpumep, b [4] : =15. 3T0 03HauaeT, uTo
B YETBEPTYIO AYENKY WM 3NeMeHT maccmea b konupyetca ymucno 15. OnAatb
BCMOMHMM CKlafilCKoe X03ANCTBO. lNpencTtasbTe cebe, UTo eCTb CTennax b, co-
cToAwmn 13 10 nonok. OyeHb yaobHO pa3mellatb TaM OAHOTUMHbIE KOPOOKM.
A Korfla Ham MOHafobUTCA KOpobKa C YETBEPTOW MOJTKK, Mbl MOMLLIEM MO agpecy
«cTennax b, nonka 4». o bykee Mbl HaMAEM CTeNaX, a MOTOM OTCYMTAEM YeT-
BEPTYIO MNOMKY OT Hayana. B NpocTo, Kak B 0ObIYHOWM XM3HW, Tak 1 B NpOrpam-
MUPOBaHUK (puc. 6.8).
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Mepenném Kk bonee CNOXHOMY YPOBHIO. Ham Hy»HO obecneunTtb XxpaHeHne

JaHHbIX O MOBTOPALMXCA HabNAeHWsaX. Ecnv Mbl HabMtoaanu 3a pocTom da-

conm ogmH Mecaud, aenad 3annch ognH pa3 B ieHb, TO HaMm I'IOHa}J,O6FITCFI MacCCn-

Bbl C TPMALATBIO OAHOM AYekamu. OanvH MaccnB ByaeT XpaHUTb AaTbl Habmto-

AEHWI, ApYro — BpemaA. TpeTuii — ANVHY POCTKa, YeTBEPTLIN — Obl 11 NONMB

B 1€Hb Ha6J'|I-O£I,eHl/Iﬂ, NATbIN — KOMMEHTapun. Mo CPaBHEHWIO CO CMMCKOM Bbllle
Mbil y6paﬂ|/1 HEKOTOPbIE JaHHbIE. CnenaHo 3710 66110 YMbIWTEHHO, YTOObI He 3a-

rPOMOXOaTb HN TEKCT ,ElaHHO|7I KHUTW, HX KOO MPOrpamMmbil. Cornacutech, 4To

no6aBuTb eLlé napy-TPOMKy MacCcMBOB OyaeT NErkom 3agavers, Kak TONbKO Mbl

peLInM BCo 3aaady ANndA NATU BbIOPaHHbIX MapaMeTpoB HabnaeHUI,

Crennax b

b[4] :=15; | 15

Puc. 6.8. [Jocmyn K a4elikam cmenniaxa u maccusa

3afagnm 3T MacCMBbI B KOe nporpaMmbl. [lepekmioummca ¢ amsanHepa

GopMbl K TEKCTOBOMY pefakTopy Kofda Mporpammbl, Haxas F12 uan apyrum

ynobHbIM Bam cnocobom. Hamaém knacc Gopmbl, B HEM OTbilLLeM pa3fen private,

KyAa NOMeCTUM CRneayoLnii Tekce:
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TForml = class (TForm)

// KOH HOpOomylmeH

private

{Private declarations}

arDate: array [1..31] of TDate; // XpaHeHue naTEe
arTime: array [1..31] of TTime; // XpaHeHue BpeMeHM
arLength: array [1..31] of single; // XpaHeHue IJIMHEL
arWater: array [1..31] of boolean; // XpaHeHue I[0JIMBa
arComment: array [1..31] of string; // xXpaHeHue
KOMMEHTAPMEB

public

{Public declarations}

end;

Kak BMAHO, Mbl 106aBMAM NATb MAaCCMBOB ANA PA3NYHBIX TUMOB 3HAYEHU.
Y 0OCTaTOYHO UCKYLLIEHHbBIX MPOrPaMMMUCTOB, @ TaKXe Y MPOCTO AYMAIOLWNX YMTa-
TENEeN MOXeT BO3HMKHYTb BOMPOC: «a eCM Mbl OyaeM HabnoaaTb He OAMH, a ABa
mMecala’? B MaccrBax e He XBaTUT Ayeek, YToObl XpaHWUTb AaHHblel». Bonpoc
yMeCTeH, T.K. pa3Mep MacCMBOB Mbl 3afiann ECTKO — OT NepBOn A0 TpMUALATh
nepBon Avyenky. MeTombl OpraHM3aUMn XpPaHeHUA B «Pe3VHOBbIX» MaCCUBaXx
npeactaBnAeT cobor OTAENbHYIO, KPAaNHE MHTEPECHYIO TeMY, KOTOPYIO HY»KHO
PAaCKPbITb B COOTBETCTBYIOLIEM TEMATMUECKOM pa3aene. HeT 6onbwom npobne-
Mbl B peanu3aumnm «quHaMmyecKkinx maccrax» npun nomoum asbika Object Pas-
cal. Ho ana npototnna npunoxerua byaem cYntaTth, YTO NPOAOSIKNTENBHOCTD
HabnoaeHWn 3afaHa GUKCMPOBAHO Ha MOMEHT pPa3paboTKM MPUNIOXKEHMA.
B nanbHerwem MOXXHO byaeT n1bo yBennuynTb pasmep MacCMBOB, MO nepet-
TV K bonee yH1MBepCanbHOMY MEeTOfly OpraHv3aumy XpaHeHNA AaHHbIX C MPOm3-
BOJIbHbBIM YMCIIOM 3/1EMEHTOB.

[Mpv paboTe C MacCKBaMU HYXKHO FPaMOTHO ONepupoBaThb LnKamu. Linkn —
3TO TakOW MeToA OpraHM3auny UCMONHEHWA, KOrAa NPOrpamMMHbI KOA Aenaet
O[IHO ¥ TO K€ HECKOJIbKO Pa3. B 0ObIYHON XM3HW 3TO TOXKe YacTO BCTPEYAeTCA.
Hanpumep, NOMbITb TapesnKy — 3TO COBOKYMHOCTb OTAe/bHbIX onepaLuii Tuna:

1. B3ATb rPA3HYIO TAPESIKY;
2. BbIAABUTb MOIOLLETO CPEACTBa Ha ryoKy;
3. CMOYUTb Taperky;
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4. HaMbINWTb TapenkKy;
5. CMbITb MOIOLLiEE CPEeACTBO;
6. MNOCTaBWUTb TaPENKY B CYLLKY.

Ecnuv mbl «3aumnKnMMca», T.e. byaem NPoAoIKaTb AenaThb TO »Ke CaMoe, Kax-
Abl pa3 bepa Opyryro rpAasHyo Tapenky, To Mbl nepemoem BCto nocyay. lNpea-
CTaBbTe, YTO BMECTO CTOMKW MPA3HbIX TAPENIOK Y HaC €CTb NoCie40oBaTe/IbHOCTb
3N1eMEHTOB B MaccmBe. Ecnu Ham HY>XHO CAeNiaTb Kakoe-TO OAHOTUMHOEe neM—
CTBMe C KaXbiM 3[1EMEHTOM, TO CaMOe MpPaBW/1bHOE — OPraH30BaTb LMKII.
Takum NOBTOPAOWNMCA OOHOTUMHbBIM QGMCTBMGM ABNAETCA MHMUMaNnn3ayna
3JIEMEHTOB MaCCKBa, T.€e. MPNCBOEHNE UM HaqaﬂbHORD3HaquMﬂ.ﬂyQUK3BCeFO
5TO Aenatb B Npoueaype OTkArKa Ha cobbitne OnCreate. CreHepupyem Npu no-
MOLLM Cpeabl pa3paboTky AaHHY0 Npoueaypy 1 40OaBUM KoL, MHULMANU3MPY-
oM MACCKB ANA XPaHEHWA ANIMHHbBI POCTKaA:

procedure TForml.FormCreate (Sender: TObject);

var

i: integer; // nepemeHHas LMKJIA

begin

for i:= 1 to 31 do // BemosHuTcs 31 pas

begin

arLength[i]:= 0.0; // OpMCBOMTE BHAUEHME TEKYIEMY SJIEMEHTY

end;
end;

Ecnv noHWMaHWe AaHHOrO KOAa Bbi3biBaeT OOsblUMe CNOXHOCTK, 3HAYUT
HY>KHO OCBEXMTb Oa30Bble 3HaHMA O A3blke Pascal/Dephi. BHauane obbaAsneHa
Lenoymnc/ieHHasa nepemeHHada i, Kotopasa 3aTem UCMob30oBaHa AJ1A OpraHm3a-
L BbIMOMIHEHWA Tena LnKIa, COCTOALLEro 13 OAHOW CTPOYKK. Teno umMKsa Bbl-
nonHnTCA 31 pas, NpuyemM Kaxkablii pas nepemeHHan i byget nocnenoBatenbHO
NPUHUMaTb 3HadeHuA 1, 2, 3, ... 31. COOTBETCTBEHHO, arLength [1] KaXabli
pa3 OygeT 03HayaTb: arLength [1] —nepBbi 3nemMeHT, arLength [2] —
BTOpPOM 2nemeHT, arLength[3] —Tpetnn >31emMeHT, ... W, HaKOHeL,
arLegnth[31] —nocnefHuin, TOVALATb NEPBbLIN 3EMEHT. Tenepb Mbl yBe-
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PeHbl, UTO KaXXAOoMY 3JIEMEHTY B Npouecce nMHnumann3aumn B LnKie npnceoe-
HO BellleCcTBeHHOe 3HaueHue 0.

[na camoKoHTPONA NPaBWIbHOCTY BBOAA KOAa Bbllle, COXPaHUM U 3any-
CTVM Npunoxerwve. Ecnv 6biny gonyuleHbl owrbKKY, TO KOMAUAATOP TyT »Ke Ham
NX MOKaxeT. ECnv BCE NpOoLWsIo XOPOLLO, TO BEPHEMCA B peflakTop Koda 1 noce
cTpoukm arLength[i] := 0.0; go6aBUM MHMLMANM3ALMIO OCTaNbHbIX Mac-
CUBOB, €CTECTBEHHO, B Tefe LMKNa:

arWater([i]:= false; // msBHaUanbHO MNOJMEBA HE OBUIO
arComment[i]:= ‘' ; // «nycras» cTpoka
arDate[i]:= 0; // «mycrasg» mara

arTime[i]:= 0; // «mycroe» Bpems

UTO 0O3HayaeT «nycTad» CTpoka? ITO CTPOKa, B KOTOPOW HEeT CHMMBOJIOB.
A 4TO Takoe «nycCTas» Aata’ IT0 — HEeKOTOPOe YMCIIO, He O3HavatLllee peasb-
HOW [aTbl. To e camoe 1 Co BpeMeHeM. ECnn Bac nHTepecyerT, Kak NpeacTas-
NAETCA AaTa 1 BPeMA B KOMMbOTEPE 1 KaK C HUMM paboTaTb Npy MOMOLLM A3bl-
KOB MPOrpaMMMPOBaHMA, TO PEKOMEHAYETCA CaMOCTOATESIbHO O3HaKOMUTbCA
C 3TUM, T.K. JAHHAA KHWTA He ABNAETCA CMPaBOYHVKOM MO A3bIKY MPOrpammm-
poOBaHMA. BO3MOXHO, Bbl y>ke Xopollo cebe NpeacTaBnseTe CUCTeMy XpaHeHua
AAHHbIX O fjaTe ¥ BPeMEHW, MO3TOMY CKOHLIEHTPUPYEMCA Ha MaKCUManbHO Obl-
CTPOM 3aBepLIEeHNI MPOEKTa.

6.4. NHTepdelic poeTanbHOro NpocMoOTpa

Becb npeablaywinin pa3aen Mbl NPOEKTUPOBaNW CTPYKTYPY XPaHeHWA AaH-
HbIX, Halll «<CKNad». Tenepb Mbl YBEPEHbIl, YTO OH rOTOB ANA XPaHeHUA 3anucei
O HabnofeHWAX Ha NPOTAXEeHUM Lienoro Mecaua. MoAaBnnocs Bpemsa ana noj-
FOTOBKW «BUTPUHDI», T.e. MHTepdeica nonb3oBatens. [lepBas CTpaHWYKa KOM-
noHeHTa TabControl1 yxxe 6bina odpopmaeHa Hamu B CaMOM Hadane paboTbl Hag
npoekTom. MNepengém K cTpaHuuke N2 2, koTopas OyeT oTobpaxaTb feTanbHyto
nHdopMaumio. [oka oHa y HaC COBCEM MyCTas, HO CeMYac Mbl HAUHEM AeKopu-
POBaTb €€, 3HAKOMACH C TEXHNKOW ObICTPOro MPOTOTUMMPOBAHMA.
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Puc. 6.9. Pasmemka cmpaHuyku 0emasibHo20 npocMompa

BbimoNHWM pAa AeNCTBUIA B CTPOTOM NOC/IeA0BATENIbHOCTU, CBEPAA KaXK bl
CBOW War ¢ puc. 6.9:

1. [lobaBum Ha CTpaHNuKy KOMIoHeHT TLayout. OH BbIrAANT Ha Gopme Kak
Npo3payHada naHenb. Ero 3agaya — 6biTb 06NaCTbIO PasMellieHna Apyrx
KOMMOHEHTOB. PacTAHEM ero Ha CTPaHWUKe Tak, UTobbl OCTanmncb Hebonb-
WMe NONA, T.e. PACCTOAHNA MEXAY €ro rpaHnLen 1 rpaHnLern CTPaHUYKK.
YTobbl Npu M3MeHeHUK GOPMbI OH TakXe PacTArMBanCA 1 Cyxanca, no-
CTaBbTe BCe yeTbipe Akopsa Anchors B 3HaueHue true. Hanaem 310 Kom-
nnekcHoe ceocTBo B Object Inspector, packpoem [+] U KNNKHUTE Ha Ka-
MO0 13 NOABUBLLIUXCA CTPOK. Tenepb MOXHO MbILIKOW pacTAHYTb GOpMy
B AM3aliHepe, KOMMNOHeHT Layout Takxke OyaeT M3MeHATb CBOW Pa3mepbl.

2. Tenepb pasmectnm yxe BHyTpu Layoutl komnoHeHT TPanel (oTmeueH
3eNéHbiM LBETOM Ha puc. 6.9). CBoncTeo Align yCTaHOBMM B 3HaueHMe
Top. Ha gaHHoW maHenn pasmectum KoMmnoHeHT TlLabel, ceomcTtBy Text
NpVCBONM 3HaYeHwe «[lata/Bpema HabmoaeHua». [1o yMonuaHmnio Hasga-
HVA KOMMNOHEeHTOB ByayT uto-TOo TMna Panell nnu Label2. Mpeactasbre
cebe, UTo B NPUNOXKEHUM ByaeT AecATb-ABaALATb KOMMNOHEHTOB C HUYe-
roO He 3HaYallMMK Ha3BaHWAMY. Bo-1n3bexaHre nyTaHnLbl Ha3BaHMe KOM-
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MOHEeHTa HYy)XHO 3aMeHATb Ha bonee 3Hauumoe. NepenmeHyinte Panell
B paDateTimeHeader, a Label2 B laDateTimeHeader. OT Ha3BaHMA KOM-
MOHEHTa OCTaéTCA NKLLb NpedUKC (MprcTaBKa) pa- uiu la- ot cnos panel
n label. Janbwe nayT cnoBa, NOACHAKLIME Ha3HAYEHME KOMMOHEHTa.
Hanpumep, paDateTimeHeader MoxHO pacindpoBaTh Kak «MaHesb A5
3arofioBKa AaTbl Y BPEMEHW».

[na komnoHeHTOB TLabel Hy)kHO ycTaHaBnMBaTL CBOMCTBO Align B 3Ha-
ueHue Client, a 4ytobbl ObIN OTCTYN CneBa, CBOMCTBO Margins->Left ycTa-
HaBMMBATb B HYXKHOe 3HayeHue. B Hawem ciyyae 310 nnbo 10, nnbo 20
B 3aBMCUMOCTM OT BEJIMYVHbBI OTCTYMa. ECNn 3TOro He caenatb, TO KOMMNO-
HEeHTbl MOTYT «CbhexaTb» Npw Nepexoae cbopku npoekTa ¢ Windows Ha
Android.

Pacnonoum Ha Layout1 komnoHeHT TLayout, ceoncTBy Align ycTaHOBUM
3HaueHue Top. BHyTpK Hero pa3mectm komnoHeHT TLabel (cruHAs rpyn-
na). Cpasy xe nepenmeHyem 1x B loDateTimeValue n laDateTimeValue
(«3HayeHune patbl 1 BpemeHW»). Ha puc. 6.9 gaHHasa rpynna nomevyeHa
cuHMM LBeToMm. MeTke laDateTimeValue B KauecTBe 3Ha4YeHns CBOMCTBA
Text B Object Inspector 3agaanm CTPOKY C HEKOW AaTON/BpeEMEHEM.

Ewé pa3 obpaTm BHUMaHKE Ha NpaBuibHble MMEHa KOMMOHEHTOB, CBe-
PUB [aHHble 3HaYeHWA C AepeBO KOMMOHEHTOB Ha MaHenu Structure,
puc. 6.9.

Haxmém  knasuwy  Shift 1 MblWKOM  BbIAEAUM  KOMMOHEHTHI
paDateTimeHeader u loDateTimeValue. 3atem Haxxmem Ctrl+C mnm Bbl-
bepem B MeHto Edit->Copy. KnvkHem Ha Layout] B myCTOM NMpOCTPaH-
CTBE MOA BblAENEHHbIMY KOMMOHEHTaMK, YTOObI BbIAENUTL MMEHHO ero.
Tenepb HaxkmuTe Ctrl+V 1nu BoibepuTe B MeHto Edit->Paste. Pe3ynstatom
AOSIXKEH ABUTLCA MOMHbIN KNOH FPynmnbl KOMNOHeHTOB. CAenanTe Tak elwé
TPpW pasa, a pesynbraT ceepbTe C puc. 6.10.

3afaarM BCeM HOBBIM KOMMOHEHTaM MMeHa COrlacHO MX GyHKUMAM. By-
AeM CNOoNb30BaTb OYKBbI 13 Ha3BaHWA KOMMNOHEeHTa And npedukca (mpu-
CTaBKM). MocThMKC (OKOHUYaHME) fomKkeH bbiTb Nbo Header, nnbo Value
B 3aBMICMMOCTW OT TOro, OyfeT 1N KOMMNOHEHT «AeKOPaTUBHbBIMY UK Xe
OH OyaeT oTobpakaTb 3HauYeHve HabngaeMoro napameTpa.
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Puc. 6.10. OkoHYamenbHbil OU3aliH
CMPAHUYKU 0emasibHo20 nNpocmMmompa

He 3abyaem B AM3aiiHepe NepekniounTbCa Ha NepByto cTpaHuuky. Coxpa-
HAEM 1 3anyckaeM MPOEeKT Ha UCMOSMHEHVE. Ha NepBOM CTpaHMUKe Y Hac ecTb
CNNCOK HabntoaeHni B ListBox1. [1nA AaHHOrO KOMMOHEHTa Mbl y»Ke Mponmnca-
nn cobbitne OnClick, KoTopoe Moka MPOCTO BbIMOMHAET HABUraLMIO C MePBOW
CTpaHNuKM Ha BTOpYto. Cenyac Mbl MOANGULMPYEM AaHHYIO Npoueaypy, YToObl
n3bexxaTb OWMOKK, KOTOPas BMOJHE BEPOATHO Y Bac yrke noasnanacsk. CHavana
3anuvem Koa:

procedure TForml.ListBox1lClick(Sender: TObject);

begin

if ListBoxl.ItemIndex < 0 then exit;

ChangeTabAction3.ExecuteTarget (TabControll) ;
end;

[lobaBneHa BCero ofjHa CTpouka C onepaTtopoM yCcnoBua i f, HO OHa OYeHb
BaXHaA 1 TpebyeT noacHeHu. KoMnoHeHT ListBox1 co cnMcKkom MOXKeT Haxo-
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AWUTbCA B COCTOAHWM, KOrAa HY OAWH 13 €ro 3/1eMeHTOB He BblOpaH Nosb30Ba-
Tenem. Ecniv nonb3osatenb KAVMKHYN Ha ListBox1, HO He nonan HW B O4WH W13
371eMeHTOB, TO ero CBOMCTBO Itemindex paBHO —1. SNeMEeHTbl HauMHAOT CYm-
TaTbCA C HyNA, NO3TOMY eciv Itemindex paseH O unn APYron NONOKUTENbHOM
BEIMYMHE, 3HaUUT, NOb30BaTENb NOMNan B KaKOM-MOO 3NEMEHT, N HYKHO Bbl-
NONHATb HaBUrauwmio. B NpoTHBHOM Clyyae Mbl AeflaeM exit: 3N1eMeHT He BbiOpaH,
HeT CMbIC/1a NepPexXoauTb Ha BTOPYIO CTPaHUUKY.

6.5. NHTepdelic poo6aBneHUst HOBOU 3anucu

[Nepenaém Ha TPeTbio CTPaHWUKY M OOoAeflaeM OCTaBLYKCA YaCTb AM3al-
Hepckow paboTbl. MocneaHAa CTpaHWyKa OyaeT MoXoxa Ha BTOPYH, OAHAKO
Mbl U3rOTOBMM €€ NPUHLMMNUANbHO NO-MHOMY. EC/IM B NpefblayLii pas Mol nc-
NOoNb30Banu rpynnbl KomnoHeHT TPanel 1 TLayout Ha obuiem 6onbwom TLayout,
TO Cenyac Mbl MPUMEHUM APYron MeTof. PasMecTM Ha TpeTbeln CTPaHNYKe yxxe
3HAKOMbIM Ham KOMMOHeHT TListBox. Kak v B npeabiaywem pasgene, NpumeHm
TEXHWKY «AKOPEN». BpyUHYIO MPM MOMOLLM MbILWKKX YBENNYMM Pa3MeP NpakTnye-
CKM BO BCO NpefoCTaBneHHyto 061acTb, 0CTaBnAa Hebonblwe nons (puc. 6.11).
[Mocne yero 3adukcrpyem pacnonoxeHue ListBox2, ycTaHOBMB B true Bce AKO-
ps KomnnekcHoro ceorctea Anchors B Object Inspector.

Structure [=]
Hasap OtmeHnTs CoxpaHuTe
| 4
= [Z] Form [Jlata v Bpemsa L%tBoxGroupHeaderlO
=} h‘ ActionlList1
¥ & Tab v 22:32
-}-/03] TabControll
%.] B Tabitem1 ListBoxltem3

+ ) Tabltem2
= [©) Tabltem3
+ & Customlcon
B listBoc)
)| ListBoxGroupHeader1
] iListBoxltem3:

DateEditl TimeEditl

[S] DateEdit1
(5] TimeEdit1
+) & ToolBar2 ListBox2
o) ? ® ©
< > ActionList1

Puc. 6.11. Pazmemka cmpaHu4ku 006asieHus 3anucu
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BHMMaTeNbHO BbIMOSHMM Cliefytoune AenCTBUA:

LLlenkHem nNpaBoV KHOMKOW MblliK Ha ListBOX2, B MOABUBLLEMCA MEHIO
Bblbepem Addltem->TListBoxGroupHeader. Ha3aHve komnoHeHTa Oy-
AeT 3alaHo aBTOMaTNYeCKM Kak ListBoxGroupHeader1 (3enéHbiii LiBeT Ha
puc. 6.11). CBoncTay Text 3aaannm 3HauyeHne «lata 1 Bpems».

KIIMKHEM MpaBor KHOMKOW Mbll Ha ListBox2 1 B KOHTEKCTHOM MeEH0
Bblbepem Add TListBoxltem. KomnoHeHT OyaeT aBTOMaTMyeCcKn Ha3BaH
ListBoxltem3 (nomeueH CrHMM LBETOM Ha puc. 6.11). Ha OaHHbIN KOM-
noHeHT pa3mectute TDateEdit v TimeEdit. HazgaHuA 6yay 3aaaHbl Takxke
aBToMaTuyeckn Datekdit] n TimekEdit1.

[MocnenoBatensHO MOBTOPUM WarK 1 1 2 Bbllle, 3aKOHUYMB MOCTPOEHME
NHTepdenca CTpaHykm 1obaBNeHUA B COOTBETCTBUM C pUC. 6.12. Ecim
Npv fobasneHnn HoBOro obbiuHoro TListBoxltem oH byaeT cnmwkom
HV3KMM, 4O MOXHO [00aBWTb BbICOTbI, YBEIMUMB 3HaYeHMe CBOWCTBA
Height B Object Inspector nav NpocTo MbllWbHO.

[Ina pasgena «nonme» Bbibepute KOMNOHeHT TSwitch. KomnoHeHT chy-
XUT ANnda «buHapHoOro Beibopay, T.e. BbIbopa OAHOrO 3HaUeHWA OyNeBCKO-
rO TUMa N3 BAPUAHTOB «lla» U <HET».

[nAa pa3nena «KOMMEHTapUi» HaraemM 1 pa3mecm KOMMoHeHT TMemo.
[laHHbI KOMMOHEHT NO3BONAET BBOAUTb MHOTOCTPOYHbIN TeKCT. B Object
Inspector packponte cBoncTBo TextSettings n yctaHosuTe WordWrap
Kak true. Tenepb TEKCT B 3TOM KOMMOHEHTe ByAeT aBTOMaTUYECKM nepe-
HOCUTBCA Ha HOBYIO CTPOKY NMpW BBOAE.

Kak v B ciyyae ¢ TPanel n TLayout MOXHO BbIMONHATL Onepaumm KONnMpoBa-

HKA/BCTAaBKM KOMMOHEHTOB. HO B Halllem Cilydae 370 He 0Cob0 NonesHo, T.K. f10-

6aBneHve uepes KOHTEKCTHOE MEHIO MO BPEMEHI COM3MEPUMO, a TO 1 BbicTpee

onepaunit KoNMpPoBaHWSA/BCTaBKM.
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Kommentapuii

Puc. 6.12. OkoHYamesbHbIl OU3alH
CMpaHu4kKu 0obasseHuUs Hogou 3anucu

PaccmoTpum KOMNOHeHT TSwitch. KomnbloTepHble Mporpammbl onepupy-
0T 3HaYeHVAMYM ONpPeaenéHHbIX TMNOB. Henb3a roBopuTb O 3HaYeHUN 6e3 Ka-
Koro-nnbo tvna. Jltoboe «NpocTo Uncno» nmeeT Tmn. VimeHHo Gnarofapa Tuny
NPWNOKEHNE 3HAET, KaKyto AYelKy MaMATU HY>KHO BblAeNNTb 1 KakuM 06pa3om
3aNMCaTh WM CYMTaTb OTTyAa 3HauyeHue. Mbl yxe 3Haem MPOCTble TUMbl A3blKa
Pascal/Delphi: uenbin (integer), BewectseHHbIN (single), nornyeckuin (Boolean).
TakXe Mbl yNOMUHanmM CTPOKOBOW Tun (string), Tunel «aata» (TDate) n «Bpemar
(TTime). Cambli NpocTor cnocob BBOAA NOOLIX 3HAYEHUI — NPefoCTaBUTb
KOMMOHeHT «none Beoaa» (TEit) ana Bcex TMnoB 3HayeHW. Ho OH noapasy-
MeBaeT TO/IbKO MCMOSb30BaHMe KnaBmaTypbl 1 He ybeperaeT oT ownboK BBOAA,
Kak-TO BBOA HecyllecTBytouwen aatol (Hanpumep, 30.02.2015 nnuv «nAats MUIn-
MeTpOB» B Mose ANA OAVHbI POCTKa). [InA BBOAA Pa3MUHbBIX TUMOB 3HAYEH WM
M NpY NOMOLLM KaBMaTypbl, 1 MOCPEACTBOM Masiblia U CTUYCa, MPUYem C Bbl-
COKOW CTeMNEeHbI0 3alMTbl OT OLNMOOK AOCTYMHbI PA3NYHbIE KOMAOHEHTDI.

[na BBOAa JaHHbLIX TuNa «daTa» TDate OTAWMUYHO NOAXOOUT KOMMOHEHT
TDatekdit. Ecnm Bbl TeCTUpOBaNM Hallle NPUIOKEHNE, TO YXe YBUAENN, KaK OH
paboTaeT. Ecnn HeT, 3anycTute NpunoxeHue 1 KNMKHUTE Ha KHomnke [+], 4Toobl
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nepewnTy Ha CTPaHWYKy C fobaBNeHeM HOBOW 3anucu. B komnoHeHT TDateEdit
MOXHO BBECTM AATy, MPUYEM TONbKO CYLLEeCTBYIOWY0. [1py NOMbITKe BBECTY
30.02.2015 cam KOMMOHEHT MnepenpasuT [ieHb Ha 28, MakCUManbHOe 4ucno
B dpeBpane 2015-ro roga. A ecnu HaxaTb KHOMKY BbiMafieHWA CrmcKa faHHOro
KOMMOHEHTa, TO NOABUTCA «KaneHAaPUKy, Fae BM3yanbHO MOXKHO BbIOpaTh HyX-
HYt0 AaTy. TO »Ke camoe MOXKHO CKa3aTb Npo komnoHeHT T Timekdit, cyulectBeHHO
obneryatwoLnii KOpPEKTHbLIN BBOL BpemeHu. KomnoHeHT TSpinBox addekTnpeH
ANA UCNONb30BaHMA B MOOUABHBIX MPUAOKEHWAX, KOTAa HYXXHO YMCIO MOXHO
BBECTW MPW MOMOLLM KHOMOK KOMMOHEHTA, @ He KNaBmaTypbl.

B cniyyae € BBOAOM NOTMMUECKUX AaHHBIX Mbl CTanKMBaeMCA C HeOOMbLLIOW
npobnemor Bblbopa. Knaccumueckn ana onepaumoHHor cuctembl Windows
(M He ToNMbKO) BblN CO3AaH KOMMOHEHT ThMa «ranoyka» (check box), kKoTopbin
BeCbMa NPOCTO pellan NpobaemMy BBOAA NOMMUYECKOro 3HaueHua. Ecnam «ranou-
Ka» CTOANA (M3Hau4anbHO MK B pe3ysbTaTe AeNCTBUA NOIb30BaTeNA), TO 3TO VH-
TepPNPEeTMPOBANOCh Kak 3HauYeHue «MCTUHa» 1unu «true». Ecim «ranouky» CHu-
Manu Unu eé He ObINo, TO 3HaYeHMe «oXb» UK «false». MOXHO faxke HalTu
KomnoHeHT TCheckBox 1 pasmectuts ero pagom ¢ TSwitch ana cpaBHeHns, T.K.
NOCNeAHU BbINOMHAET Ty e GYHKUMIO. [11A9 MOOUNBHBIX YCTPONCTB KOMMOHEHT
Tuna TCheckBox He oueHb MOAXOAWUT BCIEACTBME MalbliX Pa3MepoB. B KoHeu-
HOM UTOre Halew Lenbto ABAAETCA UMEHHO MOOMIbHOE MPUOKEHWE, MOSTOMY
Mbl 1 UICMONb3yemM ANA nHTepderca KOMNoHeHT TSwitch.

6.6. CBsAI3bIBaHUe UHTepdelica U CTPYKTYP AaHHbIX
B NaMATU

MHTepdencHas YacTb NPUNOXKEHNA TOTOBA, CTPYKTYPbl AaHHbIX B MaMATH
B BMAE MAaCCKBOB TOXe Co3faHbl. CKonmMpyem NpoekT B nanky «Project 6.1», 3a-
nycTum cpeny paspaboTkn Delphi/C++Builder/RAD Studio n obecneunm cBasb
MeXy MHTepPencoM 1 AaHHbIMK. HauHEM C fo6aBNeHMA HOBOW 3anmncu O Ha-
onogeHnn. CHavana pasbepém norvky paboTbl, @ MOTOM HamuWem COOTBeT-
CTBYIOLIMI KOA. VITaK, Y HaC eCTb HECKOSIbKO MaCCMBOB AN1A XPaHEHNA AaHHbIX,
a TakXKe pa3meueHa CTpaHWuKa Ana gobasneHns. Ha 3Toi TpeTbel CTpaHuuKe
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eCTb KOMMOHEHTbI, KyAa Nob30BaTe/lb MOXKET BBECTU [aTy, Bpema HabnogeHus,
ANVIHY pocTa Gaconu B MUAMMETPAX 1 NPY MOMOLLM KOMMNOHeHTa Switch1 no-
CTaBUTb «fa» B CJlyYae NOMMBA UM «HET», eCNIN ero He ObINo B fleHb Habnoae-
HuA. CHauana faHHble byaem 3anucbiBaTb BO BHYTPEHHEE XPaHWAMLLE, KOTOPbIM
ABNAIOTCA CTPYKTYPbl AaHHbIX TWUMA MACCWB, a 3aTeM 3aHECEM HOBbLIA 3nemMeHT
B CMMCOK Ha MePBOW CTPaHNUKe.

3anunwem nocnenoBaTebHOCTb AEUCTBIM MO LWaram:

1. onpenennTb NOPAAKOBbIM HOMEP HOBOW 3aMMUCK (KUHAEKCY);

2. B MaccuB faT no HOMepy HOBOW 3amnmMcK NOMECTUTb 3HAYEHUA AaTbl Ha-
bnogeHna ns komnoHeHta deNew, csonctso Date;

3. B MaCCVB BPEMEHM MO HOMEPY HOBOW 3aM1CK MOMECTUTb 3HaUEHMeE Bpe-
MeHU HabnioaeHns n3 KomnoHeHTa teNew, cBoMcTBo Time;

4. B MaCCMB I/IMH POCTKA MO HOMEPY HOBOW 3amnmncy MOMeCTUTb 3HaYEHMA
ANVHBI 13 KOMMoHeHTa sbLengthNew, ceoncTso Value;

5. B MacCCVB NPW3HAKOB MOMMBA B AieHb HAbMOAEHMA MOMECTUM 3HadYeHmne
«MCTUHA» UK «NOXb» 13 KoMnoHeHTa swWaterNew, csonctso IsChecked.

Ha 3Tom mecTe Mbl 3aKOHYMAM BBOA AaHHbIX U3 MHTepdeica B MacCUBbI
XpaHeHua. Puc. 6.13 conepXnt rpaduyeckyto MAMOCTPaLMIO NpeanoKeHHOro
Bbllle anroputMa. ObpaTMM BHUMAHWE, UTO 3HAUYEHUE «UCTUHA» UAN «TOXKb»
B 3aBMCUMOCTV OT MOJIOKEHMA «nepekmtoyaTena» KOMMoHeHTa Switch1 xpa-
HWTCA B cBOMCTBax IsChecked. 3anomHIMM 3TO CBOMCTBO. [lnA nepekntoyateneit
B peanbHOM KM13HN Bonee yMeCTHbI 3HaUeHMA «ON»/«Off» MK «BK»/«BbIK/Y, HO
HaMm crnelyeT onepurpoBaThb 3HaUeHUAMN «true»/ «false» nnu «McTrHa»/ «NoXb».
Camo e Ha3BaHue IsChecked yHacnegoBaHO OT KOMMOHEHTa TMMa «ranoyKa,
rae BnosHe Oblfo yMeCTHO CBOMCTBO «BblbpaHa» Unu «checked». Hy>KHO NpwBbI-
KHYTb, UTO MHOrAA NPoLLe 3aNOMHUTb, YeM UCKaTb aHanormmn B peasbHOM MUPE,
T.K. MHOra OHW He paboTatoT. Ellje pa3 BHMMAaTENbHO U3yunm prc. 6.13 U HaUHEM
BBOAWTb MePBYt0 YacTb Kofa Ha cobbiTre OnClick KHomku «CoxpaHnTby:
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procedure TForml.SpeedButton3Click (Sender: TObject);
var

NewIndex: integer;

NewListBoxItem: TListBoxItem;

begin

// ShowMessage ( ‘zannce coxpaHeHa’) ;

// uvacrte N 1, mobaBjleHMe HAHHBEIX B MAacCCUBEI
Newindex:= ListBoxl.Count + 1;

arDate [NewIndex] := deDateNew.Date;

arTime [NewIndex] := teTimeNew.Time;
arLength[NewIndex] := sbLengthNew.Value;
arWater [NewIndex] := swWaterNew.IsChecked;
arComment [NewIndex] := meCommentNew.Text;
// yvactes N 2, mobabBjieHME 5SJIeMEeHTAa B CIMUCOK
// 6yneT nmajbie

end;
Q [Oxeshvk - O x|
Hazag OTmeHuTs CoxpanuTe
< P
| l arDate
T e | [ I I | I I I I ]
1 2 3 4 5 e 30 31
|ozo7zo|5 v ||10£D 2 i .
¥ arTime
Anuna poctxa [ I I | I I I I ]
3 2z B 1 2 3 4 5 e 30 3
v arLength
loaws I | I I
1 2 3 4 5 e 30 3
Kommentapuii ¢ arWater
-n_o;sa HEAOCTATOMHO snaxnad ) ] I 1 I 2 II 3 " 4 I 5 I ................ 30 I 31
v arComment
| ] 1l 1f | | ] ] |
1 2 3 4 5 e 30 3

Puc. 6.13. 3anucb 0aHHbIx U3 uHmMepdghelica 8 Maccuswl

Pazbepém npeacTaBneHHbIN Bbille Kof. [1epBbiM AENOM Mbl, Kak 1 obellja-
N, 3aKOMMEHTVPOBanu CTPOKY, KOTOPadA NPOCTO NMOKa3sbliBasa yBeAoOMUTESIbHOE
OKHO, HO peasibHO H1Yero He fenana. B cnepyiolern CTpoke Mbl BbIUMCTIAEM HO-
Mep WM NHOEKC HOBOrO 31eMeHTa. KOHeUHO, Mbl MOMHMM, 4TO A06aBWAN ABa
SNemMeHTa B CMUCOK, MO3TOMY HOBbLI HOMep OydeT «Tpuy». Ho 3T0 noka y Hac
TOJIbKO [1Ba 3/1EMEHTA, @ HY»KHO YMETb BbIYNCIIATL AaHHbIM HOMEP. Homep mnnu
MHAEKC HOBOTO 3/1emMeHTa OyeT paBeH KOMMYeCTBY Yxe CyL|eCTBYOLNX de-
MEHTOB MJIOC efMHULa, YTO 1 HaMnMCaHo B Kofe: newindex:= ListBoxl1.
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Count + 1; rgecBOWCTBO Count COAEPXMUT KOMMUYECTBO SN1EMEHTOB B CMK-
cke. [lanblie BCE NPOCTO, Mbl B AYEMKY Kax[Oro MacCuBa Mo BblUYMCIIEHHOMY
HOMepY 3anunCbiBaem BBeAEHHbIE 3HaYEeHNA 13 COOTBETCTBYHIOLIMX KOMMIOHEHTOB
nHTepoenca.

[locne 3anncy BBEAEHHbLIX MOJb30BaTeleM JaHHbIX B MaCCMBbI Hallen 3a-
[layen ABMAETCA CO3daHMe HOBOro 3M1eMeHTa B CrMCKe 3amnucer Ha nepBow
CTpaHunuKe. BCnomMHMM BKpaTLE, Kak 3TO Mbl ielaem B pexkume design-time. Mbl
LWENKaeM NpaBoV KHOMKOW MbllWW Ha KOMNoHeHTe LisbBox1, a n3 BcnnbiBatoLe-
roO KOHTEKCTHOTO MeHto Bbibnpaem Add TListBoxItem. [Mocne 310ro B cnncke no-
ABNAETCA rOTOBbIV 31eMeHT, KOTopblt OyaeT oTobpaxaTbca B Object Inspector.
Celtyac MOXHO noovepenHO BbIOPaTh NepBbI U BTOPOW AobaBieHHble dnemeH-
Tbl B CMUCKe 1 MOCMOTPETb Ha Ux cBomcTBa B Object Inspector.

[laHHOe nonesHoe ynpaxxHeHWe OCBEXMIO Halle BOCMpUATME SNeMeHTa
CMM1CKa Kak OTAENIbHOrO KOMMOHEHTA. DTO — He CTPOYKa B 31€KTPOHHOW Tabnn-
Lie, 3TO — NOJIHOLIEHHbIM KOMMOHEHT. OH NoABNAETCS B CMCKe NOA0OHO TOMY,
Kak Mbl pacrnonaraem Ha popme apyrve kommnoHeHTbl— TSpeedButton, TLabel
n 1.4. [ToKa Mbl ymeem 3TO fenaTb C NoObIM KOMMNOHEHTOM B pexume design-
time, a Tenepb AOMKHbI HAYYUTbCA AenaTb 3TO NPW NOMOLLM NPOrPaMMHOro
Kofla ke B npouecce paboTbl MPUIOKEHNS.

6.7. AuHaMuyecKoe co3paHUEe KOMNOHEHTOB

[MockonbKy Hal KOMMOHeHT TListBoxltem 6yaeT noasnATbCA Ha Gopme
B pe3ynbTaTe AeNCTBUI NONb30BaTENA Ha STane paboTbl NPUNOKEH WA, KaK FOBO-
PUTbCA, BO BPEMA UCMOMHEHNA MK runtime, TO Takon Cnocob Ha3biBaeTcs An-
HammnueckuM. Korga cpefibl B1U3yanbHOro NporpaMmmMpoBaHma eLlé ToNbKo 3a-
POX[aNNCb, 0OOBEKTLI CO3[aBaNCh NPENMYLLECTBEHHO NPOrpPamMmmMHo. He Gbino
«peXMMa BU3yanbHOW pa3paboTky NHTEPhENCoB», a BCe KOMMOHEHTLI pa3me-
Wanncb Ha Gopme He Tak, Kak 3TO Mbl Aeflaem ceryac. [porpammmcTam Npuxo-
AMNOCH NUCaTb MACCy KOLa BPYYHYIO /1A Pa3MeLLeHNA 3N1eMeHTOB ynpaBneHs
Ha dopme. CoBpeMeHHble CpeCTBa BM3yanbHOW pa3paboTky, Takmne kak Delphi/
C++Builder/RAD Studio, 136aBnsaioT HAaC OT HEOOXOAUMOCTY BBOAUTb TEKCT TaM,
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rae MOXHO 0OOWMTUCH BW3yanbHbIM PeAakToOpPOoM. Mbl pa3melliaem KOMMOHEHTbI
Ha dopMe, He 3alyMbIBasACb O TOM, KaK OHW CO3[atoTCA Mpw 3amnycke npuno-
XeHuda. Ho ecnn kakune nmbo snemeHTbl HTepdeica AOMKHbI NOABAATLCA Ha
dopme B Npouecce paboTbl NPUAOXKEHWA, TO 6€3 NPOrPaMMUPOBAHNA TyT He
060MTUCD.

Bonblnm NpenMyLLecTBOM 1A peanv3aumnmn 3Toi TeXHUKN ABNAETCA XO-
polee 3HaHve 6a30BbIX MPUHLMMNOB OObEKTHO-OPUEHTUPOBAHHOIO MNPOrPam-
MMPOBaHMA. Ho ecnn y BaC Moka vx HeT, TO pa3BuTMe AaHHOrO MpoekTa Mno-
MOXeT BaM pa300paTbCA B OCHOBaX. KaXkabl KOMMOHEHT, KOTOPbIN Mbl BUAMUM
Kak anemeHT uHTepdelica, NnpeacTaBnaeT cobon obbekT. Mbl yxke obCyxaanu
C BaMK Knacchl 1 ob6bekTbl. [prBeaém ellle 0anH NpuUmep, Knacc — 3To cxema
cOopKM Benocnnena. 3Hasa cxemy COOPKM 1 MOHUMasA QyHKUMOHaN BCEraa MOX-
HO M3rOTOBUTb BENOCKME NN HECKOSTBKO BENOCKNEAOB 13 OTAENbHbIX YacTel.
Ho cama no cebe cxema cOOpKM He ABNAETCA «OObEKTOM MepeaBUKEHNA» UK
«TPaHCMOPTHBIM CPEACTBOMY». YTOOBI BOCMONB30BATLCA CXEMOW, HYKHO BCE-Ta-
KV C e€ MOMOLLbto COBPaTh IK3EMMAD UK OOBEKT.

ITak, 32 OCHOBY HYXHO B3ATb K/1acC. Knacc Toro anemeHTa nHtepoenca, Ko-
TOPbIN Mbl XOTVM U3rOTOBUTb. B Halem ciyyae mbl BO3bMEM Knacc TListBoxltem
M MO HeMmy, Kak Mo YyepTexy Win Cxeme M3roTOBUM OObeKT — 3neMeHT ClmcKa
ana ListBox1. M3rotoneHue ak3emnnsapa win obbekTa No ero KNnaccy Npor3eo-
ANTCA MPY NOMOLLM «KOHCTPYKTOpa Create». [lymanTe o «koHCTpyKTOpe Create»
Kak O HEKOM «MmacTepe-Ha-Bce-pyKmn» cnecape «asge Bace», KOTOPOMy Bbl MO-
XeTe faTb YepTex nnm cxemy cOOpPKM Yero yroaHo, a OH BCE 3TO akKypaTHO
M3roTOBUT ANA BacC. ECNK Bbl faanTe emy YepTéx Benocrnena — OyaeT Benocu-
nepn. Ecnm ueptéx ckytepa, TO CKyTep. ECv 4epTéx aBTOMATUUYECKON MOWUSIKK
ANA KOTa, TO OH U3roTOBUT 1 €€. HO Hac B AaHHbIN MOMEHT CUIbHO MHTEPECYIOT
He TPAHCMOPTHbIE CPEeACTBA M arperathl 4714 yXO[a 3a AOMALLUHVIMU XUBOTHBIMMU,
a anemeHTbl cnucka TListBoxltem. VIMEHHO 1M3roTOBNEHME TakKoro 3N1eMeHTa Mbl
M MOPYUYMM HaLLEMY reHNANbHOMY «KOHCTPRYKTOPY».

[MOCKOMbKY Mbl BCE-TAaKM FOBOPWMM HE O pPeanbHOM GU3MUeCcKoM MUpe,
a O NPUIOXKEHWAX, TO 3a4eck byaeT Hebonbluas 0COOEHHOCTb. Kak TONbKO «KOH-
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cTpykTop Create» M3roTOBWUM ANA HAC dMEMEeHT CMUCKa, OH TyT »Ke 3abbiBaeT
O Hém. YTobbl BOCMONb30BATLCA S1EMEHTOM CMMUCKA, HaM HYXHO 3HaTb, rae
ero HanTu. OnATb BOCNONb3yeMcA aHanorve. Y Bac MoxeT ObiTb Apyr eTa.
YT06bl NOOOWATHCA C HUM WM MOMPOCKUTL UTO-TO CAENaTb 1A BaC, BaM HyX-
HO KaKMM-TO 0Opa3om ero Hantu 1 0bpatntbca K Hemy. Camblli NPOCTOM Cro-
CO6— NO3BOHWTbL MO MOOWIbHOMY TenedoHy. 3BOHOK MOMHO OCYLIECTBUTD,
ecnn y Bac ecTb TenedoHHbIN Homep [1eTn. Y BaC MOXeT ObiTb MHOTO fApy3el,
HO KaX[blh UMEeT CBOW YHMKaNbHbIM HOMeP. EANHOX bl 3anncas Homep [leTy,
Bbl BCeraa MoXeTe K HemMy 06paTuTbCA. B naeanbHOM MUpe y Kakaoro Yenoseka
€CTb YHUKaNbHbIN TeNnedOHHbI HOMEP, 3HaA KOTOPbIN, BCErAa MOXHO YenoBeKa
HaTV 1 0BPATUTLCA K HEMY.

B mMupe 0OBEKTHO-OPUEHTUPOBAHHOIO MPOrPAMMUPOBAHUA Y KaXXAoro
00beKTa ecTb ccbinka. Ccbinka NMo3BoanT BCerga HanTK O6beKT, BCTYMNTb C HUM
B KOHTAKT W 3aCTaBWTb BbIMOMHNTL Hally HpOCb6y. Bbl MOXeTe 3anucaTb Tene-
GOH [NeTn B pasHbiX MeCTax — B KHUIMY KOHTAKTOB Ha CMapTPOHe, B ByMarkHYt0
3aMNCHYIO KHUXKKY U B obnayHoe XpaHunnuie. Tak 1 ccbinKka Ha OOBEKT MOXKeT
XPaHUTbCA B Pa3HbIX MeCTaX. Ho rge Obl Bbl HU 3anucanu Teﬂeq)OH HaTaLLII/I, 3T0
Bcerna Oynet ofHO U TO e 3HaueHue. Celyac Mbl OOBABMM NepeMeHHYo Ana
XpaHeHnA CCbUTKN Ha O6'b€KT, MOTOM CO3aAVM 00BbEKT NPy NOMOLLN KOHCTPYK-
TOPa M TYT e 3anuLem CCbIKy B nepemerHyto. He byaem npnBoamTb abCTpakT-
Hble NpuMepsbl, a co3aaanm obbekT knacc TListBoxItem:

var

// OBBABISETCS NEepeMeHHAas —CCEUIKAa

// Ha obmekxT kjacca TListBoxItem

NewListBoxItem: TListBoxItem;

begin

NewlListBoxItem:= TListBoxItem.Create (ListBox1l);

/7
end;

Pazbepém npurBenéHHbIN Bhille Kof. B pasgene var obbaAsnaeTca nepe-
MEHHas, UYTO XapaKTepHO AnA A3blka NporpammmpoBaHuna Pascal/Delphi. Obblu-
HO Mbl 3aMMCbIBAEM VMA MEPEMEHHOW, @ NOC/e ABOETOUMA NPUBOAUM TUM. ECin
nocne gBoetounsa integer, TO NnepeMeHHas MOXKeT XPaHWUTb 3HayeHne T1na
«uenoymcneHHoe». Ecnm TDate, TO nepemMeHHaa OydeT XpaHWTb 3HayeHune
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™Mna «fata». A ecni TListBoxItem, TO NepeMeHHasd MOXET XPaHUTb 3Ha-
UeHVe T1UMNa «CChbilka Ha 00BbEeKT Knacca TListBoxItem. IMEHHO ANdA 3Toro
n ByneTt UCnonb3oBaHa Halwa nepemeHHad NewListBoxItem. Puc. 6.14 un-
MOCTPUPYET NPUBEAEHHbBIE OOBACHEHNA.
yenosex

Q [HeBHuk =
Mow HabawoaeHns

01.07.2015 10:05

Anuna poctka 4.7 cm
02.07.2015 10:00

—
> 18

+7 916 123 4567

docmyn

NewlListBoxltem

CColaKa

—_—
docmyn

AnuHa pocTka 3 e

02.07.2015 10:00:00

Anura poctka 23 cum

06vbeKkm

HoMeEp

aboHeHm

Puc. 6.14. [Jocmyn no Homepy menegoHa u no ccolsike

Hanbwe nocne cnoBa begin HauyMHAETCA Camoe KHTepecHoe. YnTaem
CTPOYKY CrpaBa HaneBo, Kak 1 HY>KHO AenaTb, KOrAaa Mbl pazbrpaem Kakon-To
Kod. TyT mbl BUANM Create, T.e. BbI30B HaLLEro MacTepa-CaMOAENKMHA, KOTOPbIN
CO3[aCT HOBbIM 3n1eMeHT cnncka TListBoxItem. Tenepb oTOpachiBaem MeTa-
dopbl 1 4éTKO dopmynupyem: ko TListBoxItem.Create (ListBox1)
CO3Aa€T 00beKT Knacca TListBoxItem. KOHCTPYKTOPY Create NpUHUMAET
B KayecCTBe aprymeHTa ListBox1, 4ToObl CO3[aHHbI INEMEHT CMMCKa Ccpasy
nonan B ListBox1. [lanee B NOMHOW CTPOYKe KOLa Mbl KOMMPYeM CCbINKY Ha
HOBBIM CO3AaHHbIN 0OBEKT B NepemeHHyto NewListBoxItem. Tenepb B fto-
60O MOMEHT Mbl Yepe3 nepemeHHylo NewListBoxItem MOXemM 0bpaTUTbCA
K CO3AaHHOMY OObeKTy — 3f1eMeHTY Cnncka.

3auem Ham MoXKeT NoTpeboBaTbCA 0OPATUTLCA K HOBOMY CO3AaHHOMY 3fe-
MEeHTY Cnncka? Bo-nepsbix, ANA HACTPOWMKM 3TOro 3nemeHTa. B design-time mbl
BbIOMpPanu anemMeHT 1 HacTpamBann ero npu nomoum Object Inspector. B pe-
XUMe paboTbl NpunoxeHua (runtime) BO3MOXHOCTW MCMonb3oBaTb Object
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Inspector y Hac HeT, N03TOMY HaCcTpanBaTb CBOMCTBA 3nemMeHTa byaem nocpes-
CTBOM CCbINKW. Tenepb MOXHO PacCMOTPETL 1 BTOPYIO YaCTb Koda NpoLeaypbl
[+] Ha gobaBneHne HOBOW 3aMncK O HabAAEHUN:

procedure TForml.SpeedButton3Click(Sender: TObject) ;
var

NewIndex: integer;

NewListBoxItem: TListBoxItem;

begin

// ShowMessage ( ‘zanmce coxpaHeHa’) ;

// yvactes N 1, mobaBjieHME IOAaHHEIX B MAaCCHUBEI

// KOO MNpOIyIeH

// yacrte W 2, pobaBjieHMEe SJIEMEeHTAa B CIIHMCOK
NewListBoxItem:= TListBoxItem.Create (ListBox1l) ;
NewListBoxItem.Parent:= ListBox1;
NewListBoxItem.StyleLookup:= ‘listboxitembottomdetail’;
NewListBoxItem.Height:= 44;
NewListBoxItem.ItemData.Accessory:= TListBoxItemData.
TAccessory.aMore;

NewListBoxItem.ItemData.Text:= DateToStr (arDate[NewIndex]) +
V'Y 4+ TimeToStr (arTime [NewIndex]) ;
NewListBoxItem.ItemData.Detail:= ‘lnuHa pocTka ‘' +
FloatToStr (arLength[NewIndex]) + ' mMm’;

// nepexon Ha HEePBYK CTPAHUUKY
ChangeTabAction2.ExecuteTarget (TabControll) ;

end;

Yactb NO 1 Kofla MOXKHO HalTW Bbille. Tenepb pa3bepém koa yact N 2, Eé
3aflauen ABnAeTCA nepeaaya AaHHbIX U3 BHYTPEHHUX MAaCCMBOB Ha MHTepeNnc
nonb3osatend (puc. 6.15). CTpoka € BbI30BOM KOHCTPYKTOPa /1A CO3AaHmA 00b-
eKTa U KOMUPOBaHNA CCbikM B NewListBoxItem CIOXHOCTA YKE HE Bbl-
3biBaeT. Janblwe cnegyeT NewListBoxItem.Parent:= ListBoxl; rge
Mbl YKa3biBaem ListBox1 B KauecTBe «poauTend» (CBOMCTBO Parent) y HO-
BOrO CO3aHHOr0O KOMMOHEeHTa. «PoauTens» nnn Parent — 3TO KOMMOHEHT, Ha
KoTopoM byaeT pacnonaratbcA Haw NewListBoxItem. ListBoxl 6bin
nepenaH KOHCTPYKTopy Create B KaueCTBE apryMeHTa, YTO 03HaYyano «HO-
BbI SNeMeHT NpUHAANexmnt ListBox1». Tenepb OH He TONbKO NPUHAONEXKHNT,
HO 1 pacnonaraetca Ha ListBox1. /IMEHHO B TakMe MOMEHTbI HY»KHO MOCTa-
BUTb cebe B NnaH pa3BuTua bonee rnybokoe 3HaKOMCTBO C OOBEKTHO-OPUEHTU-
POBAHHbIM MPOrPaMMMPOBAHNEM.
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CnegytoLme CTPOYKM KOLa He JOMKHbI Bbl3biBaTb BOMPOCOB, T.K. Mbl MPaKTA-
Yeckm aenaem 1o, Yto 1 paHee npun nomoum Object Inspector. Mbl 3aaaém CTusb,
BbICOTY 3/1eMEHTa, BUA KapTUHKM-aKCeccyapa, a MOTOM 3aHOCKM 3HayeHuA, KO-
TOpble ByayT 0TOOPaXKaTbCA AAHHBIM SM1EMEHTOM. 3aBepLUAOLIEN UHCTPYKLMEN
B AAHHOWM Npouefype byaeT NporpamMHas HaBUrauma Ha NEPBYIO CTPAHMUUKY,
KOTopasa yxe byaeT roToBa NPOAEMOHCTPUPOBATb HOBbIV S1EMEHT B CIMCKE.

B3aBeplueHnmnpasaenaxoyeTcadyTbriybxe pazobpaTbCABCTPOKaX, [Aenpo-
MCXOAWT 3aMUCb AaHHbIX Ha MHTepdenc. [1ns oTobpakeHna Kakx-n1Mbo AaHHbIX
B 2N1iemMeHTe Cnmncka npu BblbpaHHom cTune ‘listboxitembottomdetail mbl onepu-
pyem AByMs CBOMCTBamu: Text n Detail. [IBa 3T1x CBOMCTBA MMEIOT CTDOKOBOW TUM.
Tak UM MHaye, BCE, YTo OTOOpaxKaeTcsa Ha MHTepdence, 3TO CTPOUKM. Y Hac eCTb
ABa 3HaueHuA T1na TDate 1 TTime, 13 KOTOPbLIX HY»KHO CObpaTbh OAHO CBONCTBO
Text cTpoKOBOTO TMNa. LInA 3TOro CiymT CTpoyka kofa: NewListBoxItem.
ItemData.Text:= DateToStr (arDate[NewIndex]) + !
+ TimeToStr (arTime [NewIndex]) ;. B 3TON CTpoKe Mbl «CKNeyBa-
emM» CTPOUKY 13 TPEX YacTewn npu NOMOLWM ONepaTopoB «+». [pUMeHUTEeNbHO
K CTPOKaM OH O3HauaeT «KOHKaTeHaUWIO» UIN «CKNEUBaHME» CTPOK, @ He apud-
MeTuYeckoe crnoxeHue. [lepBan 4acTb M3 Hallen CKIeeHHOW CTPOoKU GopMu-
pyeTca cnefytowmm obpazom. Mbl 6epém 13 MacCrBa 3HaUeHne COOTBETCTBYIO-
wero snemeHTa. OHO XpaHUTCA Kak TDate. «CknenBaTtb» AaThl HEMb3A, MO3TOMY
Mbl Mpeobpasyem 3HaueHre arDate [NewIndex] B CTPOKOBOE MNPW MOMOLLM
GyHKUMM DateToStr (date-to-string, «4aTy-B-CTPOKY»). 3aTeM TaKOe e npe-
0b6pa3oBaHye Mbl Aeflaem 1 CO BpemeHeM HabtoaeHNA, XPaHALLMMCA B HYXKHOM
AYyelke maccvBa arTime. [IpomexyTOuHbIN Npoben Y BKenBaeTca nocpe-
AVHe And npasuibHOro dopmarta npeacTaBneHua MHGopMaLnn.
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Puc. 6.15. [lepedaya 0aHHbIx U3 MAccusos8 Ha uHmepgetic

Ecnu ¢ NnoHMMaHVeM BbllLEN3NOKEHHOro Npobfiem HeT, TO U CTPOKY CBOW-
ctBam Detail noHATb byaeT Takxke NpocTo: NewListBoxItem.ItemData.
Detail:=‘InuuapocTtka ‘+FloatToStr (arLength [NewIndex])
+ Y MM’ ;. Mbl 6epém 3HaueHre M3MepeHHOM 1 BBeAEHHOWM A/IMHbBI POCTKA
13 AYENKN MACCKBa, a 3aTemM NPeobpPa3oBbIBAEM 3TO BelleCTBEHHOE 3HaueHne
B CTPOKY dyHKUMen FloatToStr. [ToTOM OnATb «CKNenBaem» oaHy AAMHHYI0
CTPOKY M3 TPEX GparmeHTOB.

I'Iepeqmcnl/u\/u OCHOBHbIE MOMEHTHI, KaCatoWwneca agnHaMmnyeCckoro co3gaHma
KOMIMOHEHTOB:

1. TMonobHO TOMY, Kak KOMMOHEHTbI BM3yabHO pPasMellalnTca Ha Gpopme
B design-time, X MOXHO CO3[1aBaTb BO BpeMsA UCMONHEHUA MPUNOXKEHNA
runtime npu NOMOLLY MPOrPAaMMHOTO KO/a.

KOMMOHEHTbl — 3TO OO bEeKTbI KNacCoB.

3. Y10obbl CO3AaTH KOMMOHEHT, HY>KHO 3HaTb €ro Knacc. ECnM Mbl 3HaeM Knacc
KOMMOHEHTa, Mbl B JII060 MOMEHT MOXEM ero CO34aTb.

KOMNOHEHT, 061BEKT, 3K3eMMNAAp KNacca — 3TO BCE CUHOHUMBbI.

5. Yrobbl CO30aTb KOMMOHEHT (OOBEKT, 3K3emMnnAp Knacca), Hy»HO BOC-
NOMb30BaThCA KOHCTPYKTOpOoM Create.
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6. KOHCTPYKTOP 1A KNAaCCOB KOMMOHEHTOB OObIYHO NPUHUMAET NapameTp.
JTOT NapameTp — Bnaaenel, KOMMOHeHTa.

7. He nyTaem «Bnagenbua» KOMNOHEHTa C ero «poantenemy. «<Pogutens» —
TaKOW KOMMOHEHT, Ha KOTOPOM MOABAAETCA Halll BHOBb CO3aHHbIN.

8. YTobbl YNpaBnATb KOMMOHEHTOM, HYXHO 3HaTb CCbIIKY Ha Hero. 3HasA
CCBIIKY Ha KOMMOHEHT, MOXHO MoslyYaTb AOCTYM N U3MEHATb ero CBOW-
CTBa.

9. (CblnKa Ha KOMMOHEHT XPaHUTCA B CNeLManbHON NePeEMEHHOM, TUM KO-
TOPOW CcoBnagaeT ¢ knaccom. Hanpumep, NewlListBoxltem: TListBoxItem.
MNepemeHHa NewlListBoxltem moxeT xpaHnTb B cebe CCbinKy Ha OObeKT
Knacca TListBoxItem.

6.8. Peanusauusa peTanbHOro NpocMoTpa

ToNbKO UTO Mbl Hay4Mnu Hawe NpunoxeHre obaBNATbL HOBYIO 3annChb
0 HabntogeHun. CHavana AaHHble, BBeAEHHbIE MOSIb30BaTENEM MPU MOMOLLM
KOMMOHEHTOB Ha TpeTbel CTPpaHMYKe, NonafatoT B MaCCBbLI XPaHEH WA, a 3a-
TeM yxe MHGOPMaLMA 13 HUX NOCTYNaeT Ha MHTepdenc NepBoO CTRAHNYKNA.
[1na 3Toro co3gaérca n nobaBnAeTCa HOBbIV 31eMeHT B CNMCOK. [epen Tem,
Kak MHQOPMaLMA NOCTYNUT B HOBbIN 3MEMEHT CM1CKa, OHa Npeobpa3oBbl-
BaeTCA W MPUBOAMTCA K BUAY, YAOOHOMY ANA NPOCMOTPa NOMb30BaTeNEM.
Tenepb Hallelr 3adaven ABNsSeTCA nepefava AeTaNbHOM MHPOPMaLMK U3
MaCCMBOB Ha CTpaHuuKy N2 2, CMpOEKTUPOBAHHYO Hamn ANA AeTallbHOro
npocmMoTpa (puc. 6.16).
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Mou HabaoaeHna +

02.07.2015 10:00
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Puc. 6.16. lepedaqa 0aHHbIX U3 MACCUBOB HA BMOPYIO CMPAHUYKY

HeobxoaMMOoCTb MOKa3aTb BTOPYIO CTPaHWUYKY BO3HMKAET Toraa, Koraa
NONb30BaTENb KNKHY HYXKHOW eMy 311eMeHT CMIMCKa Ha NePBOM CTPaHWUUKE.
Takaa noTpebHOCTb 06A3aTeNbHO BO3HUKHET, T.K. B 00LLEM CNKCKe Habhtofe-
HUI 33 COOLITUAMM MHPOPMALIMA NPeaCTaBieHa OYeHb KpaTko. BcnomMHMm
npenblaywmin pasaen, Korga Ham NpuLLINOoCh «CKNenBaTb» CTPOUKM, UTOObI
BMM1CaTb UX B opmMaT NpeacTaBNeHNs dMeMeHTa CrncKa OAHOWM CTPOKOW.
EcTecTBEHHO, UTO MHGOPMATUBHOCTb TAKOrO NpefcTaBneHs HeBbiICOKa. Ho
B3aMeH Mbl MOy4YaemM BO3MOXHOCTb OXBAaTUTb B3rALOM CaMOe OCHOBHOE
Yy MHOMMX MYHKTOB B CMMCKe. ECnn nonb3oBaTesb XOUeT pacCMOTPETb KOH-
KPeTHbI 3N1eMeHT CMMCKa, TO OH K/MKaeT Ha Hero, a Aanblue nonydaet ge-
Ta/lbHOe NpeAcCTaBAeHNE TONbKO OAHOrO BblOpaHHOro anemeHTa. CoBetyem
3aMNOMHUTb TaKoe NOCTPOeHME UHTePPeCcoB NpunoxeHun. OCHOBOW 3aeCb
ABNAIOTCA ABe CTpaHuukK: 1) obulee cnMcoYyHoe NpeacTaBieHne MHOMMX
31eMeHTOB; 2) NoApPOobHOe NpeacTaBneHne Ana OAHOro 3eMeHTa.

KpaTko 3anuwem anroput™ nokasa AeTanbHown MHGopMaLnu:

1. Onpenenntb HOMEP 3M1EMEHTA CMCKa Ha MepBOW CTpaHMLE, KOTOPLIN
nonb30BaTeslb XO4eT BUAETb MOAPOOHO.
2. Obpat!TbCA K MacCKBaM XPaHeHMA MO HOMePY BbIOPAHHOIO 31eMEHT.
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3. VI3 HyXHbIX AdveeKk M3BNeUYb XpaHUMyt NoapobHyo nHbopMaumio ans
HY>XHOrO 3M1emMeHTa.

4. OT06pasnTb Ha KOMMOHEHTaX BTOPOW CTPAHNYKM XPaHVMYIO B MAaCCUBaX
nHdopMaLmIo

5. BbiNOAHWUTL HABMraLMIO Ha BTOPYIO CTPAHMNUKY.

Mepenaém B KOA Hallero Npunoxenua 1 Hanaém npoueanypy ListBox1Click,
KOTOPas BbIMOMHAETCA aBTOMATUYECKM BCAKNI Pa3, KOr4a nosb3oBaTtesb KinKa-
eT Ha Cnucke. B pa3gene 6.4 yxe onncaH An3anH CTPaHWYKNA 1 HEKOTOPbIV KOA
AAHHOW NpoLefypbl, KOTOPasA MOKa BbINMOAHAET NPOBEPKY, BbIOPAH N KaKON-TO
KOHKPETHbIV 3neMeHT. Takxe npoueaypa AenaeT HaBuraumio Ha BTOPYIO CTpa-
HWUKY. HO Tenepb Mbl FOTOBbI BBECTW KOA MpoLefypbl MOMTHOCTLIO:

procedure TForml.ListBox1lClick(Sender: TObject) ;

var
ListBoxItemIndex: integer;

begin
if ListBoxl.ItemIndex < 0 then exit; // ecnm smevenr He
BEIOpaH
ListBoxItemIndex:= ListBoxl.ItemIndex + 1; // wmHmexc sje
MEeHTAa
laDateTimeValue.Text:= DateToStr (arDate[ListBoxItemInd
ex]) + Y 'Y 4+ TimeToStr (arTime|[ListBoxItemIndex]) ;
lalengthValue.Text:= ‘InuHa pocTka

+ FloatToStr (arLength[ListBoxItemIndex]) + ' mm’;
if arWater[ListBoxItemIndex] then

laWaterValue.Text:= ‘ma’
else
laWaterValue.Text:= ‘metr’;
laCommentValue.Text:= arComment [ListBoxItemIndex];

// HaBuranmsAa Ha BTOPYKR CTPAHUYKY
ChangeTabAction3.ExecuteTarget (TabControll) ;
end;

HaunHaem aHanu3npoBaTb KOA, HaunMHadA CO BTOPOW CTOKM, T.K. MEPBYIO Mbl
yXe paccMOoTpeny paHee B pasgene 6.4. Ha BTOPO CTPOKe Mbl Onpefensaem nNH-
AEKC NV HOMEP 31eMeHTa, Mo KOTOPOMY ByAemM UCKaTb ero AaHHbIE B MaCCUBaX.
B 6onblmHcte cnydaes B Delphi/C++Builder/RAD Studio Homepa anemeHToB
oTCUYMTBIBAIOTCA C 0. HY>KHO MPUBLIKHY T, YTO NEPBbIA 3N1eMeHT UmeeT nHaekc 0,
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BTOPOM 1, TPETUN 2, T.€. Ha eAVHNLY MeHbLIe, Yem ero peasbHbI MOPALKOBbIN
HoMep. [oCKOMbKY Mbl 0ObABMAM BCE HalIW MACcCUBbI C AMana3oHOM Hymepa-
ummr anemeHToB [1..31], To AnA paboTbl C HUMK HY>KHa «HOPManbHad» Hymepa-
uma, T.e. ¢ 1. Mloatomy K 3HaueHwmto [temindex komnoHeHTa ListBox1 Ham MMeHHO
B 3TOM C/lyyae Hy»KHO npubasuTb 1. MNprbasneHre eanHMLIbLI— BbIHYXAEeHHaA
Mepa (a He NOCTOAHHbBIV PUTYan), Korda peds MAET O NPaBUIbHOW NHAEKCALNN.
Ecnu xoTuTe n3bexatb npnbasneHns 1, To BCEraa yKasbiBanTe AnanasoHbl Mac-
cnBos ¢ 0.

[lanee mbl yBUAWM yKe 3HaKOMOe 13BMeYeHMe 3HaYeHu 13 MaCCBOB 1 OT-
NpaBKy X B GOPMaTUPOBAHHOM BUE B CBONCTBA KOMMOHEHTOB, GOPMUPYIO-
WX MHTepdenc BTOpoW cTpaHnuki. Obpalliaem BHUMaHWe, YTO HaM NpUXoauT-
CA «CKNenBaTb» Npeobpa3oBaHHble B CTPOKWN AaHHbIE, YTO 1 eCTb NMPaBUAbHO.
Hunkorga He Hafo XepTBOBaTh CTPYKTYPOM MM TUNM3aLUnen XPaHUInL JaHHbIX
B MaMATM paAn KpacoTbl MHTepdeica. Kak 1 HaobopoT, HeMb3A YMbILNIEHHO
«0befHATb» NHTepdEnc, Aenatb ero He MHPOPMATUBHbBIM TONIbKO 13-3a TOro, YTO
AaHHbIe XPaHATCA B MaMATY «HEKPACUBO». HYXHO NMLWb XOPOWO BnadeTb npe-
00Pa30BaAHMAMM TUMOB AAHHbBIX 1 HE NeHUTbCA GOPMATMPOBATL MHOGOPMALINIO,
npefHasHaYeHHy a41A Nosib3oBaTesA.

Hactano Bpemda NpoTecTMpoBaTh Hale NpuioKeHue. 3anaute Ha Gopmy,
aKKypaTHO BblennTe 1 yaanuTe 3nemMeHTbl CMCKa Ha MepBOW CTpaHuLe: Bbl-
AeNNAY dNEeMEHT, MPaBOM KHOMKOW Mbllwun, MeHto Edit->Delete. He Hago o Hux
CUNbHO aneTb, OHK Obin fobaBneHbl Hamn B design-time Ana NpoToTUNNPO-
BaHMA MHTepdenca, T.e. co3faHma ero paboTatollero maketa. Koraa Mbl yxe
peanun3oBany NMoHOCTbIO GYHKLMOHAN NPUNOKEHWSA, OHM HaM CTanu He HyX-
Hbl. [locne «noguncTKkm» HTepderca 3anyckaem NpUNoXKeHe 1 BBOAUM TyAa
TecToBble AaHHble. Jlydlle BCcero Ans TeCTMPOBaHNA MMETb STanoHHble Habopbl
AaHHbIX. Henb3a BBOANTL AaHHbIE CTyUYaHbIM «TbikaHbeM» B KaBunaTypy. MoryT
ObITb OWMOKM CKNENKM AaHHbBIX B CTPOKY, OLUIMOKM XpaHeHWA, OpMaTMPOBaHMA,
nepenaun n otobpaxeHns. Cosnante B 21eKTPOHHOW Tabnuue HebONbLION Ha-
60p 3TaNOHHbIX AaHHBIX (PUC. 6.17), @ NOTOM MO HEMY aKKypaTHO BBeMTE AaH-
Hble MOoCpeACcTBOM MHTepdelca. [locne 3Toro BHMMATENIbHO 13y4uTe CMnCOK
W aeTanbHoe npefcTaBneHue. ECnv Ansa Kaxkaoro nyHKTa TeCcTMpoBaHue Npo-
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L0 YCMELIHO, TO MOXHO rOBOPUTb O MPABUIIbHO Peani3oBaHHOM GYHKLMOHaA-
ne HaLWero NPUNoXeHs.

I F9 - fx |
A B C D E F G H
1
2 Ne |([ata Bpema |OnwvHa poctha |[Monus HommeHTapuid Tecr
3 1| 01.07.2015 10:03 47\ na MacmypHo OK
4 2 02.07.2015 10:15 50|Her MocTaBMA NOAAEPKUBAKLIWA NPYTUK |OK
5 3| 03.07.2015 10:04 54|HeT [pyHT nepecox OK

Puc. 6.17. 5masioHHble 0aHHble 018 mecmupo8aHus

Co3faHne TakoW Tabnuubl M3 3TANOHHbLIX AaHHbIX — 3aHATME BeCbMa Ce-
pbé3Hoe. [prurH oWmnOOoK B COBPEMEHHbBIX MPOrPaMM MHOTO, MPUYEM Ha YPOB-
He NPOPEeCCHOHANOB OHM BO3HMKAIOT HE TOMbKO M3-3a HEBHMMATENbHOCTH, HO
13-3a HEOOXOAUMOCTM NOCTOAHHO MOAVGULIMPOBATL NpUNoXeHWs. [NpeacTasb-
Te cebe, eCnu Mbl pelrm obaBUTb KONMYECTBO NTMCTbEB Ha POCTKE B KauecTBe
napameTpa, a NP13HaK NovBa pewnm yaannts. Ham npuaéTca Kakoe-To Bpe-
MA OYeHb MHTEHCMBHO MOpaboTaTbh C MPOEKTOM, MPUYEM M3MEHATb NPUAETCA
Koa ¢parmeHTapHoO. OparmMeHTapHO, 3HAUUT «TO TaM, TO 3[4eCb». JIerko MOXKHO
A0ONyCTUTb OWKOKY. HO OHa HWKOrga He AOMAET O KOHEYHOro Mosfib3oBaTenNs,
eCNn NoC/e KaxXaoro M3MeHeHma NporpamMmbl Mbl Oyiem TllaTebHO ero TecTu-
POBaTh. TLlaTenbHO, 3HaUWT B CTPOrOM COOTBETCTBUM C MaHOM TeCTUPOBAHWA
M 3TANOHHBIMM JaHHBIMW. B Camon NpaBown KOMOHKE Yy HAaC CTOUT MPU3HaK Npo-
XOXKAEeHWA BCero Tecta. Mbl byaem CUnTaTh, UTO TECT MPU3HAH YCAelWHbIM, eCu
Nonb30BaTeNb BBEN fJaHHbIe Ha CTPaHKWUKe 3, a 3aTeM OHW Dbl KOPPEKTHO NO-
Ka3aHbl B 1 0bLlem Crnucke Ha CTpaHuuke 1, 1 Ha CTpaHWuke 2 AnA AeTanbHoro
NpPOCMOTpa.

BO3MOXHO, Bbl O0JIbLLIE CKOHLEHTPUPOBAHbI Ha Pa3paboTKe NPUNIOKEHNIA.
Torpa 06a3aTeNbHO NPUIMACUTE B KOMAHy YenoBekKa C APKO BblPaXKeHHbIM Kpy-
TUYECKMM MbllinieHnem. COCTaBbTe eMy TaKkyto Tabniuy Unn aante emy BO3MOX-
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HOCTb CZlenaTb CaMOMYy, a MOTOM MOMPOCKTE NPOBEPUTbL PABOTY MPUNOXKEHNUS.
Ecnv Takoro noaxoasilero YenoBeKka HeT, To NPUAETCS TeCTUPOBATL NPUIOXKe-
HWe CamuM. VIHauye BO3HMKalLWMe B npoLecce paboTbl C MPOrpammoit OLLn6-
KV MOTYT CUIbHO MOBAVATb Ha Ball MMWUAXK KPYTOro pa3paboTymka. Kakvm Obl
KpacvBbiM UHTEPDENC HEe Bbifl, B KOHEYHOM UTOre MPUNOXKEHNE OLEHNBAETCS
Mo KayecTsy ero paboTbl. M 3TO— OfWH 13 CamMblx BaxkHbIX Kputepues. Cylie-
CTBYIOT CUCTEMbl AS18 aBTOMATMUYECKOrO TECTUPOBAHMA, Kak MHTepdenca, Tak
Y NPOrpamMMHOro Koda npunoxeHus. MpodeccroHansl BbICOKOrO YPOBHS BECh-
Ma MHTEHCMBHO MCMOMb3YIOT 1X. YacTo fake cam NporpamMmMHbIv Kof nuLeTcs
TakK, YTOObl MOTOM €r0 MOXKHO ObIfIO MPOTECTUPOBATL B aBTOMATUUYECKOM PEXN-
Me. Kak TOMbKO Bbl MOUYBCTBYETE, UTO pa3pabaTbiBaemble BaMi NPUNOKEHWS
CTAHOBATCA BCE C/IOXHEE, a UX TeCTMPOBAHWE B PYYHOM pexunme TpebytoT BCé
6onblue BpeMeHn, 0643aTesIbHO BOCMOSb3YINTECh TaKUMU CUCTEMAMU.

Halwvm npunoXeHrem yxKe MOXKHO MOJb30BaTbCA B MPAKTUYECKMX LiensX.
Ecnn ero noctoAaHHO Aep)aTb Ha CMapThOHE B 3amnyleHHOM COCTOSHWK, TO
OHO BMOJIHE MOXET XPaHUTb 3anncu o cepumn HabmoaeHnin. OgHako cMapTdOH
MOXeT ObITb Meperpy»keH, Toraa AaHHble nponaayT. Cneaytolen 3agavel asna-
eTca obecrneyeHne [ONTOBPEMEHHOMO XpPaHeHWs AaHHbIX. [TOMMMO 3TOro Ham
OCTaAHETCA PelnTb 3afady nepeaayn AaHHbIX BO BHELIHWE cucTembl. Hanpu-
Mep, eciv Bam noTpebyeTcs co3faTb OTUYET N0 NPOBEAEHHbIM UCCNEA0BAHMAM
B OyMa>kKHOM BapuaHTe UM B BUAE NMpPe3eHTaLun. TakKe AaHHble MOryT ObiTb
MCMOSb30BaHbl ANa 06paboTKM B APYrMX CUCTEMAX UK NOMeLLeHus B LieHTpa-
NN30BAHHOE XPaHUNLLE ANA HAKOMNEHMA CTaTUCTUKM HAaOMOAeHNIA.

6.9. YTeHue coxpaHeHHbIX AaHHbIX U3 dauna

UTobbl 0b6ecneynTb MOCTOAHHOE XPaHEeHWe AaHHbIX, HYXXHO YMeTb 3amnuchbi-
BaTb VX B Gaiin 1 cUnTbIBaTb X OTTYAa. MobunbHOe NpunoXeHue 3nechb He uc-
kntoveHve. Ecnm Bbl ncnonbsyete Delphi/C++Builder/RAD Studio, TO TexHMKa
pPaboThl C Gannamm aas MOOUbHbBIX MPUNOKEHWI ABAAETCA TaKOW e NPOCTON,
Kak 1 npu pabote B8 OC Windows. ba3oBbix 3HaHWIM 0 paboTe C TeKCTOBbIMU dali-
namu Ha A3bike Pascal Bam byaeT BnonHe gocTatoyHo. [Mpur 3anycke npunoxe-
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HVA Mbl OyeM CunTbiBaTb MHOOPMALMIO 13 Galina 1 3arpyxaTb AaHHbIE B Mac-
CMBbI XpaHeHWd, a MOTOM W 3aMONHATL NHTepdelc nonb3osaTtena. [pu Kaxkaom
nobaBneHn 3anucy Mol Oygem 4ONMCbIBaTb HOBYIO MHGOPMaLMIO B dain.

[10AroTOBMM MPOEKT K CYLLECTBEHHbBIM V3MeHeHAM. Caenaem KOmmio Teky-
Lew nanku ¢ NnpoekTom «Project 6.1» 1 Ha30BEM eé «Project 6.2». 3anycTnm cpe-
Ay paspaboTkn IDE 1 oTKpoem NpoeKT 13 HOBOW nanku. CKOMNUAMPYEM U 3a-
NyCTVM NPOEKT Ha BbINONHeHWe. MaTepuan, U3NOoXKeHHbI Huxe, byaeT ropa3ao
npoLie 06bEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBAHNA.

CHayana BO3bMEMCA 3a CaMyo NErKyto YacCTb 3afaum — 3arpy3Ka aHHbIX 13
rotoBoro ¢arna. Co3gaanm TeKCTOBOW darn, Hanpurumep, NPy NOMOLLN TEKCTO-
Boro pepaktopa Notepad. 3anyctute Notepad v BBeaUTe C KnaBMaTypbl Cie-
AyloLme AaHHble (MOXKHO BOCMOMb30BATbCA TeCTaMM 13 pa3fena 6.8), a 3atem
COXpaHuTe ero nof uMmeHem «diary.txt» B nanky «JoKymMeHTbl»:

01.07.201510:0347 nma «llacMypHO»

02.07.201510:1550 HeT «lloCcTaBMJl NOOOEPXMBAKUUN NPYTUK»
03.07.201510:0454 HeT «I'PYyHT Nepecox»

Darn — TeKCToBOWM, 3HAUUT BCE XPAHMMOE TaM — CUMBOJIbHbIE 3HAYEHNA.
B kax[on CcTpoke oTAeNbHble rpynmbl CMMBOSIOB pa3aeneHbl npobenamu. Mep-
BOE 3HauyeHuwe —[aTa, BTOpoe — BPeMA, TPeTbe — NPUW3HAK MOMNBa, YETBEP-
TOe 3HaueHue — KommMmeHTapui. ObpaTuTe BHUMAHWE, YTO KOMMEHTapWI B3AT
B MapHble KaBblukKM. ECNK 3TOro He caenatb, TO, HanpuMep, 3HayeHne BO BTOPOW
CTpoke MlocTaBuil NOAAEPXKMBARIMIA OPYTUK OyAeT BOCNPUHNMATLCA
Kak Tpwn OTAefibHble CTPOKOBblE 3HauyeHMA. [103TOMY Mbl 3aKMKUYUAM AAHHYIO
FPYMMy CII0B B KaBblUKM.

A Tenepb Ham NpeAcTouUT 6oNbLanA 3aaava — HanmcaTb Ko ANA UTeHNA Tek-
CTOBOV MHOOPMaLIMK 13 daina n pasdreHns eé Ha OTAeNbHble CTPOKOBbIE 3Ha-
yeHuA. MpencTasum cebe, Kak 310 Aenaem Mbl. Mbl CMOTPUM Ha CTPOUKY ClleBa
HanpPaBo ¥ BOCMPUHUMaeM CTPOKOBOE 3HaueHme LieNIMKom Ao npobena. MNotom
nponyckaem npoben 1 HauMHaeM YnTaTb CHOBA. Tak Mbl BOCMIPUHMIMaeM C10Ba



AHEBHUK HABAKOAEHWIN

B TekcCTe. ﬂonpo6yeM CAenatb TO Xe CaMog, HO B NMpOorpamMmMmHOM KoJe. CHayvana
3anMuem aJilfToOpPpnUTM Ha HallemM eCTeCTBEHHOM A3blKe:!

1. HalTu n oTKpbITb arn, B KOTOPOM XPAHATCA HalLW AaHHbIE.
Cuntatb CTpOKy 13 danna.
3. Pa3buTb CTPOKY Ha 3HaUYeHMA «aaTa», «BPemay, <ASINHA», MONBY, KKOM-
MeHTapum».
[106aBUTb AaHHbIE B MACC1BBI XPaHEH WS,
5. Jlo6aBuTb 3nemeHT B CMINCOK Ha MHTepdelice.
[Mpoaenatb NyHKTbl 2—6 A0 Tex MOp, MOKa B Galine eCTb CTPOKM.

Mepen TeM, Kak NPUCTYMUTb K NPOrpaMMMPOBaHIIO, HanaEM Noaxoasllee
MeCTO Ans 3Toro. He B cMbicne yaobHOro Kpecna unv CTona, a npoueaypbl OT-
KNVKa Ha NpaBuibHOe CObbITUE. 3arpy»aTb AaHHble 13 daina Ham HY>KHO TOSTbKO
O[IVH Pa3 B MOMEHT 3arycKa npunoxeHus. Mbl yke No3HaKOMUINCH C COObITU-
em OnCreate, HO OHO MPOUCXOANT CIMIKOM PaHO, B CaMbli HauyabHbIA MOMEHT
3anycka. Tenepb Mbl PACCMOTPUM B KauyecTBe KaHauaata cobbitne OnShow.
CobbITve TakKe NPOUCXOAUT OfMH Pa3 B MOMEHT OTODPaKeHWs NPUNoKeHNs
Ha 3KpaHe. Boibepem dopmy 1 creHepupyemM npoleanypy OTKAMKa Ha AaHHoe
cobbiTre. CHavana Hanvem Kofl, KOTOpbIn ByaeT OTKPbIBaTb Galii 1 BbIMOMHATL
yTeHME CTPOK 13 Hero:

procedure TForml.FormShow (Sender: TObject);
var
FileName: string; // nonnoe mms Qariia
MyFile: TextFile; // ¢aroBas nepemMeHHasd
BigString: string; // crpoxa nma ureHusS u3 daria
begin
// HOOJIyYMTE IIOJIHOE MMsS (Qaiiia C IyTEM
FileName:= TPath.GetDocumentsPath + PathDelim + ‘diary.
txt’;
// CBsABaTE QAMIIOBYI MNEPEMEHHYI C MMEHEM (aria
AssignFile (MyFile, FileName);
// OTKPEBEITE Qaril Ha UTeHMNEe
Reset (MyFile) ;
// moka He koHeI] ¢ariia
while not Eof (MyFile) do
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begin
// cumMTaTh LEeJMKOM CTPOKY M3 (¢airia B HNepeMeHHyl BigString
Readln (MyFile, BigString);
end;
// BaKpHTL (an
CloseFile (MyFile);
end;

Hanaoém nepsbii BEPXHWI pasfieNl uses W BNULWEM TyAa Yepes 3anAatyio
System.IOUtils, ytobbl KOA CKOMAMAMpoBanca 6e3 npobnem. [JaHHas
KHWra nocealleHa cosgaHuio npoektos B Delphi/C++Builder/RAD Studio, no-
STOMY Mbl He Byaem NoapoOHO OCTaHaBMBATLCA Ha NpUBeAEHHOM Kode. [lo-
CTaTOYHO 1 BMOMHE NOAPOOHbBIX KOMMeHTapueB. [Tpy HeOOXOAMMOCTU HYXHO
OTAENbHO NPOopPaboTaTb COOTBETCTBYIOLME UCTOUHUKM MHDOPMALIMILA MO A3bIKY
Pascal B pazgene «paboTa C TeKCTOBbIMK dainammy». BBeaém AaHHbIA KoA, OT-
KOMMUAMPYEeM NPOEKT 1 MPUCTYNUM K oTnaake. MNpun EcTeCTBeHHO, Ha NHTep-
delnce H1UYero otobpaxxeHo He OyaeT, T.K. Mbl HANMCanu KOA 3arpysku 13 Gaina
6e3 oTobpaxerua Ha nHTepdeiice. [TosTomy bepém B pyKiM OTNaaumK, paboty
C KOTOPOM Mbl Y& pacCMOTPeNV paHee, 1 HauMHaem MOoLaroBO NPOXOANTb
AaHHbIN KOA. [oCcTaBnM «TOUKY OCTaHOBa» (break point) npr nomMowm Knasnwm
F5 Ha cTpoky:

while not Eof (MyFile) do

M 3anyCcTVM MPOrpamMmy Ha WUCMNosHeHne KHonkow F9. [pn 3anycke aBTo-
MaTUYeCKM BO3HMKHET cobbitne OnShow, 3anyctutca npoueanypa FormShow,
1 BbIMOSIHEHME MPeKpPaTUTCA Ha ToUuKe OCTaHOoBa. Mbl OCTaHOBMMCA B Hauane
umkna. Coenaem war Bnepén KHonkow F8 gBa pasa, nponaa Tem Ccamblm Teno
LUMKNa oauH pas. [locne 3Toro HaBeAéM Kypcop Ha nepemMerHyto BigString n no-
CMOTPUM €€ 3HaueHKe. TakKe MOKHO MOCMOTPETb €€ COAePKMMOe B OKOLLIKe
Local Variables (puc. 6.18). BoimonHAnTe NpoxoxaeHne Lunkna CTONbKO Pas,
CKOMbKO HYXHO. HeCcnoKHo AorafatbCsA, UTO KOMMYeCTBO NMPOXOA0B LMKAa Oy-
AeT COOTBETCTBOBATb KOMMYECTBY CTPOK B daine. Bbl AOMKHbI 3aMeTUTb, Kak
BCe TPV CTPOKM 13 darna OyayT nocneaoBaTelbHO 3arpyXeHbl B NepeMeHHyto
BigString.
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procedure TForml.FormShow (Sender: TObject);

Local Variables - Thread 3240 rx
var
Unit1.TForm 1.FormShow($1ADD5C0) v FileName : string;
Name Value MyFile : TextFile;
% Self ($18241E0, 'Form1', 0, $1B4AECO, nil, 0... BigString : string;
Sender 0 L] begin
FileN: C: A N s .
M\eFI‘aEme C-\sersiSERCYocmenisyhary. it . [ FileName := TPath.GetDocumentsPath + PathDelim + 'diary.txt';
I BigString '01.07.2015 10:03:00 47 aa 'ﬂaowpnc"l - AssignFile (MyFile, FileName);
* Reset (MyFile) ;
"4 while not Eof (MyFile) do
begin
& | Readln (MyFile, BigString);
end; | BigString ; '01.07.2015 10:03:00 47 aa "MacmypHo™' ‘ |
° CloseFile (MyFilels
° end;

MOYKa OCMAHOBA 3Ha4YeHue rno Kypcopy

Puc. 6.18. [I[pocmomp 3Ha4yeHus nepemeHHoU

0643aTeNlbHO MPOBEPUM OMUCAHHBIM Bbille CNOCOOOM 3HaueHne nepe-
meHHow FileName. Ecni y BacC BO3HMKaeT owwrbKa, TO 04eHb BO3MOXKHO, YTO Bbl
MPOMAxXHYNNCb MAMKOW 1 COXPaHWUN TEKCTOBOW dann «diary.txt» B apyroe me-
CTO. 3HaueHue nepemeHHom FileName «cknenBaeTcA» 13 pasHbiX YacTewn, rae
TPath.GetDocumentsPath ecTb nyTb K XpaHWAMLy AOKYMeHTOB. [TOCKOMbKY
Mbl CO3AaEM MyNbTU-NNATGOPMEHHOE MPUNOXKEHNE, TO Ha Pa3HbIX MnaThopmax
3T0 0O3HauaeT coto nanky. Ana OC Windows Mbl nonyumm nanky «JokymeHTbI»,
a ana Android Tam 6ygeTt HeuTo MHoe. Mbl 3TO y3HaeM, korfaa byaem cobupatb
NpWNoXKeHne MMeHHO nofd MobunbHyto nnatdopmy. PathDelim — Toxe BaxHbli
napameTp. Ha pa3Hbix nnathopmax pasnennTens B NyTn K Nanke win nofHom
UMeHN GarnoB MOXeT ObiTb PA3INYHBIN, KaK «\», Tak 1 «/». Ho 06 3TOM He Hafo
3aflyMblBaTbCA, e ncnonb3osath TPath.GetDocumentsPath.

Cnepaytolmii NyHKT Haler 06A3aTeNbHOM NPOorpaMmMbl — HayuYUTbCA pa3om-
paTb AMHHYIO CTPOKY BigString Ha oTgenbHble Kycoukn. Mbl byaem 6pats CTpoO-
Ky C CamMOro Havana 1 BbibvpaTb 13 Heé CMMBON 3a CMMBONIOM. CTpoka —3TO
nocneaoBaTenbHOCTb CMMBOMOB. Mbl Byaem 6paTb NOAPAL CYMBOJbLI A0 NPO-
6ena n OTKNaAbIBaTh WX B CTOPOHKY. Kak TOMbKO Mbl HawmM nepsbin npoben,
0oTOOpaHHble CMMBOSbI €CTb MEPBOE CTPOKOBOE 3HaueHKe. [ponyckaem nNpo-
6en v onATb BbibMpaem CUMBOSbI. V1 Tak 4O CaMOro KOHUa, a nocneaHaAda rpynna
CMMBONOB OyfeT KOMMEHTapMeM K 3anvcy HabnoAeHMA COrNacHoO Hallen Noru-
Ke XxpaHeHua. Puc. 6.19 nnmocTpupyeT LaHHbIA anrOpuTM.
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[ononHum koa npoueaypbl 0TkArKa FormShow B ABa npréma. CHavana ao-
6aBVIM AOMONHUTENbHbIE MEPEMEHHbIE B pa3fen var:

// InnepeMeHHEIe IOJId CTPOKOBEIX 3HaquMVU[
sDate, sTime, sLength, sWater, sComment: string;
i: integer; // nemoumciaeHHas NEepeMeHHAas

Mbl 6yfgem apobuTb 60NbLLYIO CTPOKY, @ Pe3yNbTaTbl P0ONEHMA CKNaAbIBaTb
Ana ynobCTBa B OTAeNbHble NepemMeHHble CTPOKOBOTO xe Tuna. Mpedukc «s» ne-
pen Ha3BaHWeM O3HauaeT «String» Unu «CTpokar. LlenouncneHHaa nepemeHHan
i GygeT urpatb BaxkHeWLWYo posb B pa3bope CTPOKM, XpaHaA B cebe Homep 1nu
MHOEKC TekyLero cMmBona. B tene umkna nocne cTpokn Readln (MyFile,
BigString) ; 3anuvwem CneayloWwnin Koa, KOTOpbIM byaeT MATM A0 KOHLA
UMKna:

// WMHUIMATIM3AINAST CTPOK IIYCTEM BHAUEHUEM
sDate:=’’; sTime:="’; sLength:="’"; sWater:=''; sComment:=’""';
// HaumHaeM c 1-I0 HOMEpa B CTPOKE
i:= Low(BigString); // wmm i:= 1;
while BigString[i] <> ' " do
begin
sDate:= sDate + BigString[il];
i:= 1 + 1; // yBeamumBaeM HOMEP MM MHIEKC CHUMBOJIA
end;
i:= 1 + 1; // mpomnyckaem mnpobesi
while BigString[i] <> ' ' do
begin
sTime:= sTime + BigString[il];
i:= 1 + 1; // yBenuumBaeM HOMEP MM MHIEKC CHMBOJIA
end;
i:= 1 + 1; // mpomyckaem npobeJyi
while BigString[i] <> ' " do
begin
sLength:= sLength + BigString[il];
i:= 1 + 1; // yBeamumBaeM HOMEP MM MHIEKC CHUMBOJIA
end;
i:= 1 + 1; // mpomnyckaem mnpobesi
while BigString[i] <> ' ' do
begin
sWater:= sWater + BigString[il];
i:= 1 + 1; // yBemuumBaeM HOMEP MM MHIEKC CHMBOJIA
end;
i:= 1 + 1; // mpomyckaem npobeJyi
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while i < High(BigString) do // mmm i < Length (BigString)

begin
if BigString[i] <> '»’ then
sComment:= sComment + BigString[i];
i:= 1 + 1; // yBeamumBaeM HOMEP MM MHIEKC CHUMBOJIA
end;

Obcyarm BBeAeHHbIM KoA. Hauano CBA3aHO C MHULManM3aumen CTPOKOBbIX
NepeMeHHbIX MyCTbIMM 3HAYeHUAMN. [1pUCBaMBaATb MEPEeMEHHbBIM HayanbHble
3HauYeHmA — nosesHan 1 HeobxoaMmas NpuBbIUKa. Bceraa Hy»KHO ObITb yBepeH-
HbIM B TOM, YTO XPaHWUTbCA B NMepeMeHHbIX. «[1yCcTad CTpOKa» O3HayaeT OTCyT-
CTBVE CMMBOJIOB, €€ NHa PaBHa HYJO.

[anee npuctynaem K pazbopy CTpoku. lNoouepenHo nepebrpaem anemeH-
Tbl, @ BigString[i] eCTb TeKyWmin CUMBON NO HOMepPY 1. B Knaccnmyeckmx
cTpokax Delphi/Pascal nHaekc anemeHTa CTPOKM COBMafaeT C ero Homepom. Ha
NepBOM MeCTe CTOUT 3fIEMEHT C MHAEKCOM 1, Ha BTOPOM —C 2 1 T.4. HO B Apy-
TUX A3blKax NPOrPaMMMPOBaHUA MPUHATO NHAEKCMPOBATL MaccmBbl ¢ 0. YTobbl
HWKOrAA He OWKrbNTLCA, Nydllle NCMOob30oBaTb PyHKUMIO Low (BigString),
KOTOPAaA BEPHET MHOEKC CaMOro MAafLlWero 31eMeHTa B CTPOKe U MaccuBe.
XOTA B KOMMEHTapMAX eCTb 1 APYromr, TDAAWLMOHHbIA BAPUAHT, KOTOPbIA MOX-
HO BCTPETUTb B yUebHMKax No Kinaccuyeckomy a3blky Pascal.

[lepexoanm K aHanu3y nepsoro uMkna while BigString[i] <>
' do. lNoka o4epeaHO 3NeMEHT CTPOKM He ABNAETCA NPobenom, Mbl 6epém
ero v «npuknensaem» K CTpoke sDate. Kaxablil pa3 Mbl MPUCBanBaem CTPOKe
sDate eé xe, HO C NprbaBKoOW B BWAE TEKYLIEro CMMBOAA. TakuM 06pa3om,
Mbl MOCTOAHHO MOApPallMBaeM «XBOCT» sDate 3a CUET ouepeaHOro snemeHTa
CTPOKMN. Kak TONbKO BCTPETWMICA NepBbIn Npoben ¥ Y, fobaBneHve CUMBOSIOB
npekpallaeTca. TekylWwnm dNemMeHToM OCTaéTca npoben, Mo3ToMy BbIMOHAET-
CA 1:=1+1, 4YTO €CTb yBenUeHne TekyLlero Homepa. Mbl MPOCTO Nponyckaem
npoben 1 He NprbaBIsem 3TOT 6eCnoesHbIi CUMBOS HU K OHOW 13 CTPOK, T.K.
OH CITYXKMT BCEro Nullib pasaenvrenem CioB B CTpoke. Cneaytouime umnknsl while
paboTaloT abCOMOTHO TaKKe 3a UCKYEeHNEeM Ha3BaHWe CTPOK, K KOTOPbIM Bbl-
nonHaeTca fobasneHve CUMBOOB.
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BigString
@Illll [1]2].]2]of1]5] [rjof:Jofo| a7 ] mfa] [.

B:LgStr:Lng [i]

sDate BigString
[2]2].[2]2]. |2|®|°|1|5| [1]of:]ofo [4]7] [afa] ]

B:LgStr:Lng [i]

sDate BigString
[2]a].[a]2].[2]0]1]5] lf1]o]:ofo] [a]7] [afa] |

BigString[i]

sDate
(1]a].[a]2].[2]of1]5]

@ BigString
sTime o] [4][7] [alal |
v T

n-m BigString[i]

Puc. 6.19. Paz6op cmpoKku Ha omoesibHble /1084

ObpatM BHUMaHME Ha NOCAeaHUI LMK, rae NPOUCXOAUT CKNenKa CUM-
BOJIOB A1 KOMMEHTapuA. Haula 3afja4a He NMpoCTO B3ATb BCE CYMBOSIbI MOJ-
pAfd, HO OTOUABLTPOBATbL MaPHbIE KaBblukK “ [TO3TOMY MCMONb3yeTcA COOTBET-
CTBYIOWAA KOHCTPYKUMA € onpeatopom 1f. [1o aHanornmm ¢ ncnonb3oBaHnem
Low (BigString) npumeHaeTca High (BigString) , 4To Npencragndaet
coboW MHAEKC NOCNefHEero aneMeHTa. B KoMmeHTapuax nNokasaHo, YTo onAaTb
e KNnaccnmyecKn BapraHT No3BosiAeT 3anncate Length (BigString) . Ho
AaHHbIN koA byaeT paboTaTh TONbKO TOMAA, KOrAa CUMBOJIbI B CTPOKE CUMTAOTCA
c 1. Torma v ovHa CTPOKK, HanpumMep, 5 CoBnafaeT ¢ HOMEPOM U NHOEKCOM
noCNeHero 3nemMeHTa, 4to Toxe 5. OgHaKo ANnA NPakTUYecknx uenem nyywe
MCNonb3oBath napy Low (...) MnHigh (...).

0Ob6A3aTeNIbHO BOCMOMNb3YMTECH TEXHNKOW OTAAAKM, PACCMOTPEHHOW BbILLE,
ANA NpoBepKM paboTocnocobHOCTM Kofda. BoopyKaemca kHonkamu F5 (nocTa-
BWTb TOYKY OCTaHOBa) M F8 (war Bnepén B pexume OTNaAKM) U HaYMHAEM Bbl-
NONHATL 005A3aTENbHbBIN 3Tamn NPOBEPKN KOPPEKTHOCTM PabOThl anropuT™ (PUC.
6.20). LLar 3a warom mbl BUAMM, Kak Hallu CTPOKM HaKamaMBatT CMMBOSIbI, Kak
TOYHO U YETKO paboTaeT anropuUTM.
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Local Variables - Thread 8096 2% @ WelcomePage o]
Unit1,TForm 1.FormShow($3405C0) v @ i :=1i + 1; // pponyckaen npoben
. whi i i i i mmt 1 < Le
Name o 1]_.& i < High(BigString) do //
5 self ($3941E0, FormT', 0, $3BAECO, nil, ... begin
Sender 0 [ | if BigString[i] <> '"' then
FileName  'C:\Users\SERC\Documents|diary. txt’ * S BiaStrnalil | ' omment + BigStringl[i];
MyFie . i: VEBeIMUMBaEM HOMEp WM HHD
BigString 02.07.2015 10:15:00 50 weT TlocTa... end:
sDate '02.07.2015' a "
sTime '10:15:00 end; o
slength 's0' // 3aKpHTER (ain
sWater 'Het' . CloseFile (MyFile) ;
sComment MocTasunnoa’ — * end;

1 41

Puc. 6.20. Omnaoka anzopumma pazbopku cmpoku

TONbKO UYTO Mbl OCBOUM TEXHUKY UTEHWA CTPOK 13 dalna v pazbop CTpo-
K Ha anemMeHTbl. Y Hac Tenepb B KOHLE KaXKAOro Npoxofa LMKa eCTb CTpo-
KOBble 3HauyeHWs BCex AaHHbIX B nmepemMeHHbix sDate, sTime, sLength, sWater
n sComment. Hy»HO B KOHeL| KaXKAOro MPOxXo/a 3aHeCT X MaCCKBbI XPaHeHWA
AaHHbIX arDate, arTime, arLength, arWater n arComment, nmea BBuAay TO, YTO
3HauYeHMA Mbl NOJTyYaem 13 Ganna B BUAE CTPOK, @ MAaCCKBbI XPAHAT AaHHbIE YKe
NpaBuUbHbIX TUNOB — fAaTta TDate, Bpema TTime, BeleCcTBeHHbI single, noru-
yeckum Boolean 1 ctpokoBol string. Tonbko NocnefHee 3HaueHne He TpebyeT
npeobpa3oBbiBaHMA, Tak Kak OHO MMeeT CoBMafatoLLmMi TMN string. B ocTanbHbIx
cnydasax notpebytoTca npeobpazoaHua. [Tocne npeobpa3oBaHMA 1 3aHeCeHNA
AAHHbBIX B MACCVBbl MOKHO OyAeT MPUCTYNUTb K CO3[4aHWI0 HOBbIX 3/1eMEHTOB
cnucka LisbBox1 Ha nepsowt ctpaHuuke TabControl1.

B pa3znen var BBEAEM HOBYIO MepeMeHHYI0, KOTopas OyaeT XpaHnTb B cebe
KOJMMUYECTBO CUMTAHHbIX 13 darina cTpok. COOTBETCTBEHHO, TaKOe e Konunye-
CTBO HOBbIX 31IEMEHTOB B CMMCOK HY»KHO A00aBUTh. [lanee Hangém Knodesoe
CNoBO end;, KOTOpOe 3aBeplaeT Teno bonblioro uvkna. Mepen HUM Oygem
nocTeneHHo A00aBATb HOBbIV KOf:

procedure TForml.FormShow (Sender: TObject);
var

// mOpomnyimeH KoI

n: integer; // HOBEI KOI—umMCJIO CUMTAHHBIX M3 Qaiijia CTPOK
begin

// OpomymeH KOI

n:= 0; // HOBEW KOJI—MHUAIMATIU3AIINS
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while not Eof (MyFile) do
begin
// mOpomnyimeH KoI
// BOech MNPOMUCXOIUT UTEHME CTPOKMU M3 (daria
// u eé pazbop Ha DJIEMEHTEI
/)
// HOBEII KOI
n:=n + 1; // yBemuuwmnm KOJ-BO HNPOUMTAHHEIX CTPOK Ha 1
// nmcars 31ech!
end;
// OpOoHymeH KOoI
end;

UTobbl HE NPUBOAMTL BECH KO MpoLiefypbl CHOBA, byaem paboTaTb C ero
dparmeHTamu. OTO ONATb e Nose3Hoe yNpaKHEHWe: He BOCMPUHUMATb KOA Kak
«OeCKOHEYHbIM MOTOK C/I0B», @ BUAETb ero CTPYKTYpY. Koa Bblllie nMokasbiBaeT
HEKWI «CKeneT» U anropuTM «KPYMHBIMU Ma3kamuy. VIMEHHO TaknM 06pasom
Y HY>KHO MbICIIUTb — BWAETb CTPYKTYPY KOAQ, YyBCTBOBATb MMaBHble MPUHLW-
Nbl ero PaboTbl, NOHUMATb OO XOA BbINOAHEHUA NPOrpaMmbl. M nnib 3a-
TeM yrnybnaTbCA B HIOAHChl KOHKPETHbIX onepaLnii. B Tene Lumknam mbl cUnTanm
CTPOYKY, pazobpanu eé no 3HaYeHWAM 1 YKe rOTOBbI 3aMOSIHNTL MaCCUBbI Xpa-
HeHwuA. [locne CTpoUKM «nmncaTh 3aecb!» fobasuMm:

// mmcars 3pech!
// BamnojIHgIeM MAaCCHMBEI JAHHEIX C [OpeobpazOBaHUEM

arDate[n] := StrToDate (sDate);
arTime[n] := StrToTime (sTime) ;
arLength[n] := StrToFloat (sLength) ;
if sWater = ‘ma’ then
arWater[n] := true

else

arWater[n] := false;

arComment [n] := sComment;

CoxpaHaeM, KoMAuanpyem 1 3amnyckaem npoekT. Jloruky paboTbl UHTep-
derca Mbl NOKa He cienanu, NoO3TOMY BOCMO/b3yeMca cpeacTBamu oTnaakm IDE,
UTOObI MPOKOHTPONMPOBATL PAOOTOCMNOCOOHOCTL Kofa. B 3TOT pa3 Mbl He byaem
MOLWaroBo VCMOMHATb MPUIOKEHMe, T.e. Ham TpebyeTca NPOCTO YBMAETb 3Haue-
HWA MAaCCMBOB XPaHEHMA AaHHbIX. VI3yunm purc. 6.21, rae NoKasaHbl pasnnyHble
Cnocobbl NPOBEPKM 3HaUeHU MacckBa. CHauana NocTaBMM TOYKY OCTaHOBA
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Ha CTpouke CloseFile (MyFile) ;. 3anycTum npunoxeHue. [Npu 3anycke
cpaboTaeT cobbite OnShow nepen NMokasom rMaBHOM GOPMbI MPUNOKEHMS.
Mpouenypa FormShow HauHET cBOIO paboTy, Gaitn OTKPOETCA, CTPOKK CumTa-
l0TCA, NPOM30NAET pa3bop 1 3anonHeHne MaccBoB. OCTaHOBUMCA Mbl Ha 3a-
KpbITnK darina, Koraa Bca paboTa yrke npogenaxa.

// yBEeTMUMBAEM YMCIO NPOYMTAHHHX CTPOYESK M3 Qaina Ha 1
L] n :=n + 1;
Debug Inspector - Thread 9188
// BanonHseM MACCMBE GAHHEX C IIf pas
° arDate[n] := StrToDate (sDate); | prDate: lnav[l..31] of TDate $1ADD958 -
° arTime[n] := StrToTime (sTime); Data
L] ?rLengthfn] := StrToFloat (sLength) ; » 01.07.2015 = ps
° if sWwater = 'ma' then 2 02.07.2015
L arWater[n] := true (31 03.07.2015
else 4 30.12.1899
L arWater[n] := false; &l 0.12.1899 v
L arComment [n] := sComment; i
eng (Macmypro’, ‘MocTaenn noaaepxumearowmii npyTuk, Tpywt nepecex, ™, ™, ", ", ", " " % 0 0 0
~ 2= 11 | ‘MacmypHo' A
Ld Clos| [2] | ‘Mocrasun noaaepxueatowmii npyti’
L end; | [3] | 'TpywTnepecox’
I m ™
procedl 5 | r: TObject):
var | o
[17 0:00:00 v List! m i~
watches| . begin | [ "

- e -

Puc. 6.21. [posepka 3azpy3Ku OGHHbIX 8 MACCUBbI

Tenepb y3Haem, 4To e Takoro Y HaC B MaccmBax. MOXHO 0bpaTUTbCA K Na-
Henn Watch List. ECv Mbl KNWMKHEM NpaBoW KHOMKOW Mblliv 1 Bbibepem Add
Watch, a 3atem BBeaém arlime, TO flaHHasA MaHeNb OTOOPA3UT COAEPKMMOe
MaccuBa. [lepBble TpW 3HaYeHUA COBMALAKT C TEM, YTO Y HaC eCTb B TEKCTOBOM
dbarne. OgHako Takyto onepaumio MOXKHO NpofenaTb 1 bbicTpee. HaBeaém Kyp-
COp MbllWN Ha Maccme arComment HemocpeaCTBeHHO B TekcTe. CHavana noa-
BUTCA FOPW3OHTaNIbHAA CTPOKA C COAEPXMMbBIM MacCMBa, a €CNN KNNKHYTb [+]
pagom ¢ arComment, TO PacKpoeTCA 1 BEPTMKAIbHOE OKHO, rae OyayT noka-
3aHbl 2N1eMeHTbl MacCMBa C HoMepamu. Ho eCTb 1 ellle 0fiMH CNocob: Bbi3biBaTb
OKHO Inspect nocpenctsom MeHto Run->Inspect. Ha puc. 6.21 ero OKHO noka-
3aHO B MPaBOM BEpPXHEM Yriy. Tam TOXe MOXHO YBMAETb 3HaYeHUA MacCuMBa.
Bbibop cnocoba 3aBMCKT OT 3aaun. ECiv Kak y Hac OHa NpOoCTad, TO JOCTaTOUYHO
N «<KYPCOPHOWM» MPOBEPKN. B CNOXKHbBIX BapmaHTax NowaroBown oTnagkm ¢ OgHO-
BPEMEHHbBIM KOHTPOSIEM HECKOJMbKMX MAaCCUBOB, KOHEUHO, HYKHO MPUMEHATb
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6onee pa3BuTble CNOCOOLI. [1na 6ONbLIMHCTBA 3aay4 Pa3PadOTKM NMPUNOKEHN
6e3 CNIOKHbIX MaTEMATUYECKNX aNrOPUTMOB AOCTAaTOYHO MOHUMAHWNA KOAa Mpw
MCMOJTb30BaHWMN CaMbIX MPOCTLIX TEXHONOT NI OTNAAKM.

3aBepuwamLMM 3TanoM B 3arpyske AaHHbIX U3 danna byaeT 3anofnHeHwue
CMNCKa Ha MepBON CTpaHWuKe. Y Hac eCTb HEeCKOfIbKO BapWaHTOB Aobasse-
HWA KOAA Ha 3amnosiHeHME CMCKA. DTO MOXKHO cAenaTb B rnaBHoM Limkne while,
MOXHO CO3[aTb OTAENbHbIN LMK C 33AaHHbIM YNCIIOM MOBTOPEHUI, T.K. Mbl YKe
3HaeM, CKOJMbKO 3/1eMEHTOB B MacckhBe. MOXHO 3aTeM eLlé u co3aaTb OTAeNb-
Hyt0 QyHKUMIO OOaBNEHNA HOBOrO 3feMeHTa. KoHeuHo, nydwe MakCuManbHO
(B Npeaenax pa3ymMHoOro) Apobuts kof Ha GyHKUMK. Mbl nonydyaem 6onee NoHAT-
HYIO CTPYKTYPY, @ TakxKe MOoBbllaeM YHUBEPCanbHOCTb. ECin Obl y Hac yxe bbina
Takaa QYHKLUWMA, TO Mbl MPOCTO BbI3BaNu Obl €€. Bbif yAauUHbI MOMEHT, KOra Mbl
A06aBNANM HOBbIN 31EMEHT B CMMCOK MO KHOMKe [+] Ha rMaBHOWM CTPaHMYKe, HO
Mbl 9TOTFO He cfienann. Tenepb pacrniavyBaemMca HanMCaHUeM MOXOXKero Kofaa.
Ho xoTs 6bl He Byaem NucaTb «BCE B OfHY Ky4y», @ CO3AaAVM OTAENbHbIV LINKII.
B pasgen nepemeHHbIX npoueaypbl FormShow nobasnm nepemenHyo 7 :
integer;,acpasynocie CloseFile (MyFile) BBeAéM CliefyioWwmnn KOL:

// moBaBJIeHME SJEeMEeHTOB B CHMCOK Ha 1-M CTPaAHMUYKE
for j:= 1 to n do

begin
NewListBoxItem:= TListBoxItem.Create (ListBoxl);
NewListBoxItem.Parent:= ListBoxl;

NewListBoxItem.StyleLookup:= ‘listboxitembottomdetail’;
NewListBoxItem.Height:= 44;
NewListBoxItem.ItemData.Accessory:= TListBoxItemData.
TAccessory.aMore;

NewListBoxItem.ItemData.Text:= DateToStr (arDate[j]) + '
+ TimeToStr (arTime[]]);

NewListBoxItem.ItemData.Detail:= ‘JjamHa pocTka ' +
FloatToStr (arLength[j]) + ' cm’;
end;

UTobbl He OblNO OWKMOOK, Takke A0OaBMM B pasfen var nepemeHHyio
NewListBoxItem: TListBoxItem Af1A XPaHEHUA CCbINIKM Ha HOBbIV
anemeHT B cnncke ListBox1. Ecivy Bac 6bin cobnasH HaTv 1 CKOMMPOBATb KOf
13 npoueaypbl SpeedButton1Click, To HET HMUYEro NNOXoro, ecam Bbl 3TO Ce-
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nanu. KoMnunaTop 3acTaBuT Bac nepenpasuTb NewIndex Ha j. Ho cam ¢akT
KOMMPOBAHMA—BCTaBKM GparMeHTa Kofa C MUHUMANbHbIMU M3MEHEHMAMM eCTb
NOBOJ Cepbe3HO 3aflymaTtbca. [lybnmpoBaHme koaa nopoxaaeTt npobnemsl B Oy-
ayulem. [1Ba nouT oAMHaKOBbIX GparmeHTa kofda byayT NOCTOAHHO NyTaTb NPO-
rpamMMmnCTa T1Na «rae-To NoAoOHOeE A yxKe B1aen». A eCiv HyKHO byaeT BHeCTH
N3MeHeHus, To NPUAETCA UCKaTb MO BCEW MPOrpamMme 3TU «NoYTU OANHAKOBbLIEY
dparMeHTbl U AenaTb aHanorMyHble NPasku. M ecnm ceryac Ham 3TO «COLLSO
C PyK», TO B fla/ibHeNWemM nyyllle NoTpaTUTb HEKOTOPOE KOMMYEeCTBO BpemMeH N
W BCE-Taku co3faTb QYHKUMIO [ODABNEHUA HOBOroO 3MemMeHTa, kKoTopasa byaeT
nonyYaTb TPW 3HaUEHMA: AaTy, BpeMA HabMoAeHNA U [IMHY POCTKa.

Mocne 3TOM HOTaLUWM BEPHEMCA B MPOEKT, COXPAHWUM ¥ 3anyCTUM NpUnoxKe-
Hue. Bcé nomxHo paboTaTb xopouwo. B npouecce npoBepkn paboTbl yxe npu
NOMOLLM MHTepdeiica NONb30BaTENA MOXHO B TEKCTOBOM daline 1obaBUTb ellé
OfHYy CTPOYKY 1 elé pa3 ybeamTbca B paboToCcnoCOOHOCTH NpunoxeHua. He
3a0yabTe TakKe NPOBEPUTL U KHOMKY A00aBAeHNA HOBOIO 3nemeHTa [+], 1 npo-
CMOTP [eTanbHON MHOOPMaLWK, T.e. BBIMONHUTL MONHOE TecTMpoBaHMe. Jlyu-
e Ha KaxJoM 3Tane ObiTb MOSIHOCTBIO YBEPEHHbLIM, YeM Yepe3 HefleNto UHTeH-
CMBHOW paboTbl 0OHAPYKNTb «MOMOMKY» TaMm, FAe paHblle Bce paboTano. Toraa
CnoxHee OygeT BCE BCMIOMHUTb 1 MOYMHUTD. [loyemy CTOMbKO C/I0B pacxoayeT-
CA Ha ybexaeHne untatensa NoAaePKMBaTb XOPOLWYI0 CTRYKTYPY KOAa 1 MOCTO-
AHHO TECTUPOBAaTb NPUIOXKeHMe? [TOTOMY UTO Takas «KynbTypa NPOWU3BOACTBA»
M eCTb Npu3HaK npodeccroHanmnama. Ho 370 He MMMUIKEBAA COCTaBAAIOLLASA,
a OCHOBa KauecTBa 1 be3oWmrboYHOM PaboTbl CO3faBaeMbl MPOrPAMMHbIX MPO-
AYKTOB. A Ternepb C TeM e YPOBHEM KaueCTBa Nepeniém K 3aBepluatollen CcTa-
AU — 3aNnNCb AaHHbIX B Gain npy [OOaBNEHUM HOBOMO S1eMeHTa.
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6.10. CoxpaHeHue paHHbIX B haln

Mpn pobaBneHUM HOBOW 3anucy O HabMAEeHWKW, YTO BbINOMHAETCS Mo
KHOMKe [+] Ha rMaBHOM CTpaHMUKe, AaHHbIE Y>Ke 3aMnCbiBaOTCA B MaCCUBBI Xpa-
HEeHWs, a Takxke [o0aBNseTCca HOBbLIM 3nemMeHT B cnucok ListBox1. He xBataet
nMwb aobasnerra 3anucy B TekctoBor dain Diary.txt, ytobbl Npu nocneayo-
LIeM 3anycKe NpuUnoXKeHna ObinK 3arpyskeHbl HOBble faHHble. Kpome 3Toro, npwu
HeobXoAMMOCTN 3KCNOPTa AaHHbIX BO BHEWHIOK CUCTEMY YAOOHO MMETb yxe
rOTOBbIV TEKCTOBOW (aif.

Hanpém B TekcTe nmporpammbl npouenypy SpeedButton3Click n 3aHoBO
n3yumm eé kop. Mpouenypy MOXHO pasfennTb Ha TPW NorMyeckux bnoka: 1)
3aM1Cb AaHHbIX B MAaCCUBBI XpaHeHus; 2) nobasneHne HOBOro 3nieMeHTa B Crin-
COK; 3) HaBuraums. lNepepn HaBuraymern camoe Bpema cenaTb 0-3anmMcb HOBOrO
anemeHTa B Gpann. [lobaBnmM [ONONHUTENbHbIE MEPEMEHHbIE B Pa3fen var:

MyFile: TextFile; // ¢annoBas nepeMeHHas

FileName: string; // nonwnoe mmsa ¢arina
MyString: string; // crpoxa nis samnucu

3aTem nepen HaeraumeM BCTaBMM Cnegytouimne CTpoYk C KOMMEHTAPWA-
MW

// Banmck B Qain

// HNOJIyuMTE IDOJIHOE MMS (Qaria ¢ OYyTEM

FileName:= TPath.GetDocumentsPath + PathDelim + ‘diary.txt’;
// cBA3aThH QAMIOBYl MNEPEeMEeHHYK C MMEHeM Qariia

AssignFile (MyFile, FileName) ;

Append (MyFile); // OTKprTE Qari Ha JO-3aM0MCh

// CKJIEUTB CTPOKY C HAHHEIMM IJIS 3aINCU

MyString:= DateToStr (arDate[NewIndex]) + ' ' +
TimeToStr (arTime [NewIndex])

+ ' ' 4+ FloatToStr (arLength[NewIndex]) ;

if arWater [NewIndex] = true then

MyString:= MyString + ' ' + ‘ma’ + ' !

else

MyString:= MyString + ' ' + ‘mer’ + ' Y,

MyString:= MyString + '»’ + arComment [NewIndex] + '»’;

Writeln (MyFile, MyString); // zammcare CTpoOkKy B Qaiil
CloseFile (MyFile); // 3zakpers (arii
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KoMMeHTapuu K Koay BMOJIHE MOJHbIM 06pa3oM OMMCHIBAOT €ro CMbICH.
OCTaHOBMMCA Ha HEKOTOPbIX MOMeHTax. [1epBoe, 3TO MCMONb30BaHME YCOBHO-
ro onepatopa i £ Ana NOACTaHOBKM «YUTaemMoro yenosekom» (human readable)
3HaueHMA. MOXHO OblN0 OCTaBUTb 1 «truer/«false». KOHKpPeTHO B Hallem ciyyae
3TO BMOJSIHE NPUEMEMO, a «1a»/«HeT» He HaMHOro Nyylle. Ho B obulem ciyyae
HY>KHO ObITb FOTOBbBIM U YMETb NMePeBOANTL 3HAUEHMA 13 «MOHATHOrO KOMMbIO-
Tepy», T.€. <MaLIMHHOIO NPeACTaBNEHMA» Ha «YeNoBeYeCKUI A3blik». Toraa dann
Diary.txt 6yAeT NOHATEH He TONbKO NPOrpaMMMUCTam, HO 1 MOSb30BaTENAM.

BTopoe, BCNOMHMM NOrviKy O00aBAEHUA NAPHbIX KaBbluek “ B Havane u KoH-
Lle CTPOYKM C KOMMEHTapUAMUK. TakuM 06pa3om, Mbl IaéM MOHATb 1 YENOBEKY,
W ApYyrov Nporpamme, 4Tto BCe 3TU pasfenéHHble npobenamm CoBa NpeacTas-
NAT CObON eiHOe CTPOKOBOE 3HaYyeHue. [TonpobyrTe oTKpbITh Gain Diary.txt
B NpuioxeHunn, Hanpumep, Microsoft Excel B BapmaHTe ¢ KaBblukami 1 6e3 Ka-
BblUeK 1 Bbl MOYYyBCTBYeTe pa3Huuy. CHauana oTkpoem dann Diary.txt Kak ecTb.
[Motom oTkpoem dann B Notepad 1 1 BpyUHYto ybepem napHble KaBblYKK, 3aTeM
cHoBa oTKpoem B Microsoft Excel. Bo BTopolt pa3 npunoxeHuo Microsoft Excel
OyaeT ropasfo CloxKHee CNpPaBUTbCA C 3aflayelt KoppeKTHOro uteHus. Beeraa
npu NPOeKTUPOBaHUM GopMaTa XpaHeHWs AaHHbIX B daline, 0CObeHHO B Tek-
CTOBOM, MPOAYMbIBaNTE CTeneHb «4nTabenbHOCTU» MHGOPMALIMN 1 BOZMOXHO-
CTV OTKPBITUA APYrMMN NPOrpaMMHbIMK NpoayKTamu. OTkpoem dainn B Notepad
N BEPHEM KaBblUKM Ha MECTO.
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6.11. Aob6aBneHue palnoB B NpOEKT NpU pa3BépTbIiBaHUU

Mbl CNpOeKTUPOBaNM Halle NPUAoXeHWe TaK, YTo MPK 3arnycke oHO 00s-
3aTeNbHO BLIMOMHAET 3arpy3Ky AaHHbix 13 darna Diary.txt. A uto Gynet, ecnm
Halle NPUIOXeHMe Ha HaMAET AaHHbIA dann Npu 3anycke? HeT HMYero npotule
NPOBECTM 3KCMEPUMEHT: MPOCTO M3MEHUTE MMA TEeKCTOBOrO Gaina Ha apyroe
M 3anycTuTe npunoxeHue. Bceraa Hy»HO NpoboBaTb CaMOMy, He AOXKMAAACh,
Koraa ob owwrbke Bam coobulat «bnarogapHble» nonb3osatenu! B Hawem cny-
yae NporpamMmMa MpPoCTo «BbINETUT». [To-xopouwemy, nepen OTKpbITMEM darina
HY>XHO OblIO NOCTaBUTb MPOBEPKY BUAA:

if not FileExists (FileName) then ..

UTo noctaBuTb Nocne then B ciydae, Koraa ¢arn C AaHHBIMU He 0OHapy-
XUTCA? BOnpoc MHTepEeCHbIN 1N He MMeeT OAHO3HAYHOro oTBeTa. [lepBoe, uTo
NPUXOANT B FONIOBY, 3TO — CO3aTb Gala NPOrpaMmMHbIMKM METOAAMU 1 NPOAOI-
XUTb PaboTy C NPUNIOKEHNEM, e M3HAYaNbHO HKAKMX AaHHbIX HeT. Ho byaeT
NN 3TO NpaBuNbHbIM? [TpeAcTaBbTe peanbHylo CUTyalUnio, Koraa BeNnCh Habmo-
AeHvd, a notom darn ncuyes. BoamMoxHo, Obin nepermMeHoBaH Unv nepemMeLLéH.
[MpunoxKeHne anyckaeTcs, 3aHOBO CO3AAET darn 1 NpofomkaeT paboTy. MNonb-
30BaTefNb NMPOAOSIKAET 3aMnnChiBaTb CBOW HabnoaeHs. [TOTOM BbIACHAETCS, UTO
npeablaywm Gann Hawénca. Yto genats? MOXHO N Kak-TO MX 0ObeANHUTD,
4TOObI HMYero He Nponano? MNpodeccnoHantl 3agymbliBaloTCA 1 06 3TOM. YTOObI
He urpatb C YMTaTenem B NMPATKK, Mbl MPUBEAEM HEKWI BMOJIHE YMECTHbBIN KO
BmecTo Append(TextFile), HO Npexae MCNONb30BaHNA COXKHbBIX KOHCTPYKLN
06A3aTeNbHO NPoAyMalTe BCE BO3IMOXKHbIE BapUaHTbl PabOTbl MPUIOKEHNSA:

// BMecTO Append (TextFile)

if not Exists (FileName) then

Rewrite (TextFile)

else
Append (TextFile) ;

B cnyuae, ecnv ¢ann He CyLecTByeT, TO Mbl CO34aAMM €ro 3aHOBO U OTKPO-
eM Ha 3anucb. Ecam cyulecTByeT — oTKpoem dain Ha AOMMUCbIBaHME 3anmncen
B KOHeL|.



AHEBHUK HABAKOAEHWIN

Tenepb paccmoTpum bonee obWMIA BapuaHT pelleHns 3adaun, Koraa Bme-
CTe C NPUNOXKEHNEM [JOMKEH MOCTaBNATLCA TEKCTOBOWM darn. [1na HaCTONbHbIX
NPWNOKEHU AOCTAaTOYHO CKOMMPOBATb pe3ynbTupylollmi exe Gann BmecTe
C TEKCTOBbBIM. TakKe MOXHO CO3AaTb MHCTaNNALUMOHHbIV NaKeT, KOoTopbi byaeTt
B cebe coaepaTb He TONMbKO exe, HO U txt-damn. Ina MobunbHbIX Npuoxe-
HU Ha Nnatdopme Android cpeaa paspadboTku Delphi/C++Builder/RAD Studio
bopmupytoT Gann apk, KOTOPbI MOXHO CKOMMPOBATL Ha YCTPOWCTBO U YCTaHO-
BUTb NpunoxeHue. Pasmeljaetca 3ToT dann obblyHO B Nanke: [Project Folder]\
Android\Debug\Project1\bin\Project1.apk. OfHaKo HeT H1KaKoW HeobxoaAMMO-
CTV €ro UCKaTb, KOMMPOBATb W YCTaHaBAMBaTb Ha MObUIbHOE yCTporcTBO. Cpe-
Aa pa3paboTKKM caenaeT 3To BCE BenmKkonenHo. MNoaknourm cMapThoH Ha baze
Android k KomnbtoTepy yepes USB, Bbibepem Lienesoe yCTPOMCTBO M 3anyCTUM
NPUNOXeHMe Ha CNonHeHne (puc. 6.22).

Project1.dproj - Project Manager n
i = | = .|
SCE=E
File

=B @B %-

s g
1= Target Platforms (Android)
BE 32-bit Windows
BE 64-bit Windows
=)-1jy' Android - Android SDK 22.3 32 bit
=17 Target

D= v

—|Project1.dproj - Project Manager | Model View | Data Explorer

Puc. 6.22. Boibop yenegozo ycmpoticmaa

Mocne 3anycka byaeT chopmmpoBaH Gan apk, a NOTOM NPOM3OMAET yCTa-
HOBKa 1 3aMyCK NPUIOKEHNA Ha MOBUIbHOM yCTporcTee. Ho 6e3 Diary.txt npu-
NoXkeHwue He byaeT paboTaTb, UTO Mbl yrke obcyaunnn. Ham Heobxoanmo caenatb
TaK, 4TOObl BMECTE C MPUNOKEHVEM Ha MOOUIBHOE YCTPOMCTBO Oblfl OTNPAaB-
neH ¢ann Diary.txt. [Ina atoro B IDE ecTb cneunanbHbii cepsuc Deployment
Manager, Bbi3blBaTb KOTOPbIV HY»KHO 13 FaBHOrO MeHto Project->Deployment.
[ocne 3TOro HyXKHO HaxaTb KHOMKY fjobaBneHuna Gainnos, BblbpaTsb daln Ha pa-
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6ouem KomnbtoTepe nod ynpasneHvem MS Windows, a 3aTem BpyyYHyto, NoCTa-
BMB KYPCOP B HYXHYt0 AYeiky BBeCTM assets\internal (puc. 6.23).

dobasume ¢halin 6 npoexkm

6t comerase B0 vx

G LEGREn| B De-n | || % || Debug configuration - Android platform v

Local Path Local Name Type Platforms Remote Path Remote Name
S(BOS)\bim\Artwork\... FM_Launcherlcon_36x36... Andreid_Laun.. [Android] res\drawable-ldpi\ ic_launcher.png ~
c\program files (x86... libnative-activity.so Andreidlibnat... [Andreid] librany\lib\x86\ libProjectl.so
S(BDS)\bin\Artwork\... FM_Launcherlcon_72x72... Andreid_Laun... [Andreid] res\drawable-hdpi\ ic_launcher.png
S(BDS)\binm\Artwork\... FM_Splashimage_470x3...  Android_Splas... [Android] res\drawable-normall, splash_image.png

[v] S(BDS)\bim\Artwork\... FM_Splashimage_960x7.. Android_Splas... [Android] res\drawable-xlarge\, splash_image.png

[v] c\program files (x86... libnative-activity.so AndroidLibnat... [Android] library\lib\armeabi\ libProjectl.so
S(BDS)\bim\Artwork\... FM_Launcherlcon_48x48... Andreid_Laun.. [Andreid] res\drawa ble-mdpil\ ic_launcher.png
Android\Debug AndroidManifest.xml ProjectAndroi..  [Andreid] AndroidManifest.xml

[v] Android\Deb ugh

ek

Android\Debug\
<

X AndroidSplash... [Android]
: . [Andu'id]
b ProjectOutput [Android] Tibrary\ib\armeabr-v/ia, brary\lib\armeabi-v/a TbProjectTso rnje v

Puc. 6.23. MeHOexep pazsépmeisaHua — Deployment Manager

Tenepb dann nNpu pa3BEPTbIBAHUM HAa MOOUABHOM YCTPOMCTBE MOMAAET
B TO MeCTo, KoTopoe onpefensetca TPath.GetDocumentsPath. Ecnv Bam wH-
TEPECHO, UTO e XPAHWUTCA B 3TON NepPemMeHHOM, TO MOXHO NOCTaBUTb TOUKY
OCTaHOBA Ha HY)KHOW CTPOUKe M 3aMyCTUTb NPUIOXKEHNE B PeXMME OTNafKMK,
T.K. MOXHO TaKXe MowaroBO OTNaxMBaTb MPUNOXEHMA, 3anylleHHble Ha MO-
bunbHOM ycTporctee. OiHAKO He pekoMeHyeTcA YacTo MCMOb30BaTb OTNAA-
Ky HENOCPeACTBEHHO Ha MOOWUIBHOM YCTPOWCTBE: Pa3BEPTbIBAHME 1 3aMyCK Ha
CMapThoHe MNK nnaHleTe 3aHUMaeT MHOTO BpemeHW. Jlydwe pa3pabaTbiBaTth
v oTnaxkmeatb nog Windows, a yxxe drHanbHoe TeCTUpPOBaHMe NPOBOAUTL Ha
peanbHOM YCTPOWCTBE.
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6.12. 3KCcNOpT HAaKONNAEHHbIX AdHHbIX

Co3gaHHOe HaMK MOBWIbHOE MPUNOKEHWE MOXKET C YCMEXOM MCMONb30-
BaTbCA ANA HAKOMNEHWA AaHHBIX O HEKOM ABMEHWUM BO BPEMEHW. ITO MOXET
ObITb POCT aconu, KONMYEeCTBO OTKMMAHWUIA, YPOBEHb BOAbLI B peKke BECHOWM,
KONMYECTBO OCAZIKOB, KONMMUYECTBO YHUUTOKEHHbIX B UrPe MOHCTPAaX, MOCTPOEH-
HbIX 3aMKOB 1 T.A4. ECIY Mbl MNaHUpPyem HeKyto MCCnefoBaTelbCKyo paboTy, To
OHa, Npexje BCero, JoKHa OblTb akTyanbHOW. [POMKOCTb Nas cobaku Npuv BUae
COCUCKM He eCTb TO, YTO NPUBEAET B BOCTOPT Npenodasatens bnonormn. A Bot
6onblioe xopollee NCCNefoBaHMe C UCMOb30BaHNEM MOOUIBHOrO NPUIOXe-
HWA, NPOBeAEHHOE COBMECTHO C BalUMMWM OAHOKMIACCHMKaMM, MOCBALLEHHOE
KaKOMy-TMbO COLMANbHO-3KOHOMMYECKOMY BOMPOCY, MOFYT He TOMbKO MpO-
CNaBUTb YYACTHUKOB, HO 1 peanibHO MPUHeCTV Nonb3y. Hanpumep, KonmyecTeo
noceTuTenen ropoACcKoro napka. Vinm 4yncno newexonos, MCNOMb3YOWNX KOH-
KPETHYI0 AOPOTY, MK NACCAKMPO-NOTOK Ha MyHULIMAANbHOM TpaHCnopTe. Kax-
AblA 13 YUEHMKOB MOJyYaeT 3afjaHne B OnpeAeNieHHbI MPOMEXYTOK BPEMEHM
CMAeTb Ha NTaBOYKe y BXOAa B MapPK 1 »KaTb Ha OAHY KHOMOUKY KaxXAbl pa3, Koraa
noceTuTeNb 3aX0AUT. M 0aNnH pas, Koraa BbIXOAMT. [1OTOM AaHHbIE OT HECKONBbKMX
yUYeHMKOB 0bbeanHaoTCA. [Nonyyaetca obLian KapT1Ha, KOTOPYIO 3aTeM 1 UH-
TepecHO 13y4yaTb 1 aHaNM3MpPOoBaTh. HO A1A 3TOro Halle NPUIOKeHMe [OMKHO
YMETb BbIrpYy»KaTb flaHHble C MOOMABHOIO YCTPOMCTBA.

[na nepenaun AaHHbIX 13 YCTPOWCTBA €CTb HECKOMbKO MOAXOOB:

e 3arpyska flaHHbIX Ha web-cepaep;

e VICNOMb30BaHMe 061aUHbIX CEPBMCOB XPaHEHMA AaHHbIX;
e B3aVMOJENCTBUE C 6A30M AaHHbIX;

e 1cnonb3oBaHue Share Sheet;

e BbIFPy3Ka Ganna C AaHHbIMY;

e Vap.

Cernyac Mbl PaCCMOTPUM CaMblih YHUBEPCANbHbBIV 13 MPOCTLIX U CaMbli MPO-
CTOW 13 yHUBepPCanbHbIX. Mbl byaem ncnonb3osaTb Share Sheet, T.e. BCTpOEHHblE
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BO3MOXHOCTV MOOWIBbHOW MO Nepefayn AaHHbIX (M3006paxeHWi, TeKcTa 1 T.4.)
B ApYrue cucTembl. BO3MOXHO, Bbl YKe MOJIb30BaNNCh AaHHbIM CEPBNCOM, KOT-
Aa aenanv ¢otorpadun 1 AenUancb UM C Apy3bAaMIN Yepes colmanbHble CeTu.
KoHeuHo, Mbl He cobrpaemMca pa3mellaTb OTYET O HabnaeHUM B COLMANbHbIE
ceTv. Ham Bcero nuib OCTaTOYHO 0aHOM QyHKLUMM 13 Share Sheet — nepeaaun
TEKCTa Yepes 3NEeKTPOHHY0 NouTy. Mbl NMPOCTO OTNPaBMM cofepxmmoe hanna
Diary.txt no noyte Ha ntobowt e-mail apgpec. [MoTom yKe Ha Ntobom KomMMnbloTepe
Mbl CMOXEM MOJTYUYNTb AaHHOE 3NEKTPOHHOE NMNCbMO 1 PaCNOPAANTBLCA ero Co-
AEPXMMbIM MO CBOEMY YCMOTPEHMIO — BCTaBUTb B SNEKTPOHHYO TabnuLly, Npo-
aHanM3MpoBaTh, MOCTPOUTL FPaduK, BCTaBUTb B Mpe3eHTauuno 1 T.4.

Celtyac npofenaem Hebonblloe ynpaxHeHWe No MoaudUKaLMK UHTep-
delnca. HeogHOKpaTHO roBOPUAOCH, YTO KOA HMKOMAA He MuLeTcA OT Hadana
A0 KoHua. CHayana nuuweTca Heku paboTatowmii NpoTOTMM, @ MOTOM KOA Mo-
CTeneHHo aobasnaeTcA. YacTo AOCTAaTOUHO TPYAHO HAaWTU HYXXHOE MeCTO 1 aK-
KypaTHO, HUYEro He MCNOPTUB, BCTaBUTb HYKHbIM KO, Takxke 1 C MHTephencom,
HY>KHO YMeTb ero ynydwatb, J00aBNAs HOBble NeMeHTbl ynpasneHus. [epeli-
AEM Ha NepBYylo CTPaHMYKy Hawero TabControl1 n CKOHUeHTprpyem BHUMaHMeE
Ha BEPXHEeW MHCTPYMEeHTanbHOM naHenu. Boigenvm Labell n yctaHoBMM CBOW-
ctBo Align B None, TemM cambiM MOMy4YMB BO3MOXHOCTb CenaTb eé HEeMHOro
yxe. Tenepb y Hac NOABMNOCL CBOOOAHOE MECTO, KyAa Mbl U JOOABUM HOBbIV
KomnoHeHT TSpeedButton (puc. 6.24). YcTaHOBUTE eMy CBOWCTBO StyleLookup
B 3HaueHue actiontoolbutton, a 3atem BepHUTe CBOMCTBO Align KOMMOHEHTY
Label1 B 3HayeHne Client. Tenepb y HaC HOBas KHOMKa, KOTopaa CKopo byaeT
BbIMNOMHATL NOME3HYI0 GYHKLNIO.
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Object Inspector X @ Welcome Page |7 #s Deployment Project1
Labell TlLabe v
| Properties | Events — — — ————
»|Action A @flom HabnropeHnA @ &+
[Tatign None e ® ]
#1 Anchors TakLeftakTop)
AutoSize [] False
AutoTranslate ] True Hosas TSpegdButton
ClipChildren ] False StyleLookup: actiontoolbutton
ClipParent [] False
Cursor crDefault
D
Enabled ] True
EnableDragHighlight ] True
Height 40
HelpContext 0
HelpKeyword
HelpType htContext
HitTest ] False
o &
#|L Li ’
#|LiveBindings Designer | LiveBindings Desic JActionList1
[ M Eaten

Puc. 6.24. Moougukayus uHmepgelca

[Ina peanvzauuy nepenauv AaHHbIX M3 MOOUABHOIO NPUNOKEHNUA Nocpes-
CTBOM [IPYrMX CUCTEM, @ B HalleM Cilyyae 310 — e-mail, goctatouHo A06aBnUThb
O[lHO CTaHAapPTHOE fieicTBIe. Bbienm HOBYIO KHOMKY U 13 BbiMafatowero Criv-
cka Action B Object Inspector Bbibepem New Standard Action->Media Library-
>TShowShareSheetAction (puc. 6.25).

Object Inspector £ X @ Welcome Page Eyj LS Deployment Project]
SpeedButtont TSpeedButton -
Properties | Events
BBC““” SheetActionl) v | A Mow HaBnrogenna oo +
Bitmap | New Action o
Categong New Standard Action k {No Categary) »
Custom .
Enabled | ChangeTabAction1 Edit '
HelpCo ChangeTabAction2 Window L4
HelpKey ChangeTabAction3 . File »
HelpTyp ShowShareSheeb\ch}onl Tab o
Hint LiveBindings 3
LiveBindings LiveBindings .
- . . - View r
LiveBindings Designer |LiveBindings Desi .
SecondaryShortCuts | (TCustomShortCy Phane Dialer '
ShortCut (MNone) Media Library 4 TTakePhotoFromLibraryAction
Tag 0 T Ne— TTakePhotoFromCameraAction
TedMessage TShowShareShestAction
UnsupportedArchitectu| []
Visible [+] True
.

Puc. 6.25. Boibop cmaHdapmHozo delicmaus Show Share Sheet
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[Mocne 3TOro packpoem [+] pagom co coBoM Action 1 03HaKOMUMCA CO
CBOWCTBaMM AAHHOIO AeNCTBUA. [NaBHbIM 13 HIX ABNAeTcA TextMessage. Tosb-
KO He Hafo 3adaBaTth ero B Object Inspector, T.K. Mbl 6yaem GopmMmnpoBaTh ero
NPOrpaMmHo, 3arpyxad u3 ¢anna Diary.txt. MNepenaém Ha 3aknagky Events
W OBaxkAabl WENKHem B cTpouke ¢ OnBeforeExecute. B co3gaHHoOM nmpoToTtune
npoueaypbl-OTKIMKa BBeAEM Cnelyownin Koa:

procedure TForml.ShowShareSheetActionlBeforeExecute (Sender:

TObject) ;

begin

ShowShareSheetActionl.TextMessage:= ‘Hello from mobile!’;
end;

BoT TyT mpoTtecTupoBath npunoxeHue Ha Windows yxxe He MonaydmTcA.
MOXHO CKOMMUAMPOBATL 1 3anyCTUTb MPUIOXKEHWe Mo AaHHYlo nnathop-
MY, HO HaXaTue Ha KHOMKY HMYEero HaMm He [acT B MlaHe NonesHoro spdekxTa.
Boibepem mobunbHyto nnatdopmy, Hanpumep, Android (puc. 6.22) 1 3anyctum
npunoxexue. locne 3anycka mMbl YBUANM HOBYKO KHOMKY C HECKOMIbKO WHOM
KapTUHKOW, T.K. CTUAM3aUMA MHTepdenca NPoOUCXoanT B MOMEHT COOPKM Mnof
KOHKpeTHyto nnathopmy. [Ina Android KHoMKa ana Bbi3oBa Share Sheet gomkHa
BbIMAAETb MMeHHO Tak. CMeno HaXXnmaem Ha IaHHYI0 KHOMKY, Bbibepem cepBUC
3M1eKTPOHHOW MOYTbl, BBOAUM afpecaT v nocbinaem coobuieHue. Nposepsaem
AWK BXOAAWMX COOOLIEHNI BBEAEHHOIO aapeca, CooblleHne fOMKHO ObiTb
AOCTaBNeHo. Puc. 6.26 NokasblBaeT CHUMKM 3KpaHa CMapTPOHa, Ha KOTOPOM
OblNM NpoAenaHbl ONMCaHHbIE Bbllle AeNCTBMA No nepefade CTPOKM 13 NPUio-
XeHusa vepes Share Sheet.
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Puc. 6.26. [lepedaya uHpopmayuu 4epes Share Sheet

OcTaéTca chopMmMpoBaTb He TeCcToBOe COOOLUleHMe, a peasnbHbIi OTUET
0 HabnoaeHwax. NMonaém cambiM NPOCTbIM MYTEM, KOTOPbIM Y4acTo OblBaeT Ca-
MbIM 3deKTVBHBIM. OTKpOoeM 1 npountaem nHbopmaumio 13 ¢arna Diary.txt
B TEKCTOBOM BUAE, @ 3aTeM MOLLIEM eé B Tene nucbma. [Nposeprm pabotocno-
COBHOCTb MPUIOKEHNA B JAHHOM YacTu, a 3aTeM NpoBeaem ero GrHanbHoe Te-
CTUpPOBaHue.

Mbl yKe Hayumnmncb paboTaTb C TEKCTOBBIM GalifioM «KnacCUUYeCKMm» Me-
Tonamu Pascal. Ho Delphi— 06bekTHO-OpreHTMpOBaHHaA cpeaa pa3paboTky,
NOSTOMY MOXHO MOSIb30BaTbCA M HONee MOWHbBIMK 1 YHUBEPCANbHbBIMK Cpef-
cTBamMK. B cnepytollem pasgene nsydmm oObEKTHO-OPUEHTUPOBAHHbBIN MeTof
PabOoTbl C TEKCTOBbIMU Gartnamu.
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6.13. O6beKTHO-OpueHTUpOBaHHasA paboTa ¢ palinaMu

Uto Mbl 3HaemM 00 OObBEKTHO-OPUEHTMPOBAHHOM MPOrPAMMUPOBAHNN
B Delphi? Mbl y>xe Bblyunnm HEKOTOpble OCHOBHbIE MOHATKA, TaKME KaK «KNacC»
1 «0bbeKT» (3k3eMnnAp). Knacc onpenendaeTt yepTéx nnm cxemy COOpKM, No Ko-
TOPOMY «KOHCTPYKTOP» CO3AAET 0ObeKT. ECIM HaM HY>KHO MOYYNTb MOME3HbIN
ahdeKT, TO Mbl CO30aéM 0ObEKT Knacca M Nonb3yeMca UM B CBOMX Liensax. JTo-
6O KOMMOHEHT 3TO TOXe 0ObEKT onpeaenéHHoro Knacca. Ecte knaccol TLabel,
TSpeedButton, TListBoxltem n mHorve apyrne. HeT 60nbwon pa3HuLbl B TOM,
00BEKT Kakoro Knacca co3faércsa. Korfa o6bekT co3faH, MOXKHO MCMOoMb30BaTh
€ro CBOWCTBA 1 ero QyHKLUMN.

B ¢danne Diary.txt xpaHaTca ctpoku. CTpok B darne MHoro. [1na paboTbl
C MaCCMBOM CTPOK eCTb CneumranbHbli knacc TStringList. Ytobbl ¢ ero nomoLbio
MOHO OblN0 06paboTaTh MACCUB CTPOK, HY»KHO CO3AaTb OOBEKT JaHHOrO Kac-
ca. [1na ynpasneHusa co3aaHHbiM OOBEKTOM MCNONb3YIOTCA CreLnanbHble nepe-
MeHHble. DT NepEMEHHbIE XPAHAT CCbITKM Ha 0OBEKTbI, MOCPeCTBOM KOTOPbIX
MOXHO Obpallatbca kK 0bbekTam. CumTarTe, YTO CChifIka — 3TO MyNbT ynpaBse-
HMA OT 06beKTa-poboTa. Yepes NynbT ynpaBneHus Bcerga MOXKHO NoCnaThb HyX-
HYI0 KOMaHAy poboTy, a OH eé HeMeIeHHO UCMONHNT (puc. 6.27).

CcblfiKa

Puc. 6.27. YnpasneHue 06veKmom yepes CCblIKy
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NTaK, oencreytowe n1La Halero CrnexkTak/ia TakoBbl:

e uvMa danna

e Knacc TStringlList

e  CBOWCTBA Kflacca

o dyHKUMM (MeTObI) KNacca
e 00bBeKT Knacca TStringlist
e «CO34aTenb» OObEKTA

e «YHUYTOXMTENb» OOBEKTA

B 3TOM CnncKe mMbl BUAKMM HECKOJTbKO HOBbLIX NMepCoHaxer. HauHEM C «yHINY-
TOXNTENA» UK TepMnHaTopa. OObeKTbl CO3AaI0TCA 1 OOBEKTBI YHUUTOXKAOTCA.
Co3faHHbI OObEKT BbINOMHAET NMofe3Hyto paboTy, HO OH pacnofaraeTca B na-
MATK, NO3TOMY NoTpebnaeT onpeaenéHHbin pecypc. ObbIYHO C 0ObEKTaMM MO-
CTynatoT Tak: CO3AaloT OObEeKTbI, UICMONb3YIOT MX MOMIE3HbIe CBONCTBA U QYHKLMM,
a 3aTem YHUUTOXKaIoT, OCBOOOXAaA TeM CaMblM pecypChl Ana ApYrix 06beKToB
W NpUNoXKeHWn. Ecnn BCMOMHUTL pa3gen 6.7, TO Tam Mbl CO3AaBanu OObeKkT
Knacca TListBoxItem npu nomoum «cosfatend» — «KOHCTPYKTOPa», HO He YHNY-
TOXKanu ero. encTBUTeNbHO, Mbl HEe fenani 3TOro, T.K. OH CTaHOBW/ICA HOBbIM
31EMEHTOM CMMUCKA, MO3TOMY YHNUTOXKATb €ro Obi10 Henb3A. A B Hallem Cilydae
00BEKT «MaCCMB CTPOK» MOC/IEe BbINOMHEHNUA CBOWX MaBHbIX GYHKLIMIA — NOAro-
TOBKM TEKCTa K OTNPaBKe — Ham BOJblLE He HYXXEH, U Mbl €70 YHUUTOXIM.

[oABMNCA ellé OAMH HEe3HAKOMbIM TePMUH: METO[ Kacca. EC/in Mbl MOCMO-
TPUM Ha Knacc popmbl TForm1, a 3T0 nerko caenatb, MOAHABLUINCE Ha Camblii
Bepx Unit1.pad, TO Nerko MoOKHO YBMAETb MHOXECTBO Pa3HbiX NpoLleayp, npu-
Hagnexawmx knaccy. [Mpoueaypa nnv GyHKUMA Knacca Ha3blBaeTCA «MeTod»
Knacca. Korga Mbl FOBOPUM «METOL» U «BbI3OB METOfa», TO CPa3y MOHATO, UTO
peyub UAET O NpoLeaype UM GyHKLMKU KaKoro-To knacca. Tak 6bino caenaHo ana
ynobcTea.

Teﬂepb Mbl TOTOBbI 3alNCaTb KO BCEX NMpouenypbl OTK/IMKA Ha HaXaThne
KHOMKW «NOAeNTbCA»:
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procedure TForml.ShowShareSheetActionlBeforeExecute (Sender:
TObject) ;
var
FileName: string; // nmommoe mvs ¢arina
StrList: TStringlist; // mepemenHas s CCBUIKA
begin
// HojiydyaeMm HOJIHOe muMs (Qariia
FileName:= TPath.GetDocumentsPath + PathDelim + ‘diary.
txt’;
// cozmaém OOBEKT KjJacca M BaloOMMHAEM CCEUIKY Ha HEI'O
StrList:= TStringList.Create;
// BEBEIBEIBAEM METOH OJis 3arpy3Ku CTPOK mu3 darna
StrList.LoadFromFile (FileName) ;
// dopMmmpyem TexcT Ha nepenauvy uepes Share Sheet
ShowShareSheetActionl.TextMessage:= StrList.Text;
// yHuuYTOXaeM OOBEKT
StrlList.Free;
end;

JlaHHbBI KOA [OCTATOYHO NPOCT ANA MOHVIMAHWSA, @ MEPBYIO0 CTPOUKY Mbl yKe
pa3bupany, Koraa paboTanu C TEKCTOBbIMU Galnamm «Knaccuieckums ana A3bl-
Ka Pascal cnocobom. Tenepb Mbl paboTaem C MOMOLLbIO OO bEKTHO-OPUEHTUPO-
BaHHOrO NporpaMmmpoBaHna. Cozaaém npu NoMoLLm «KoHCTpykTopa» Create
00BEKT HY>KHO Ham Knacca. [lanblie Bbi3biBaem ero metof LoadFromFile, utobbl
3arpy3unTb BCe CTPOKM M3 HEro B MaMATb. 3aTeM GOpMMPYeTCA TEKCT Ha OTMNpaB-
NeHne COAepPKMMOro Cnmcka CTpok B Share Sheet. B koHue paboTbl npoueaypbl
00BEKT YHUUTOXKAETCA BbI30BOM MeTofa Free. 3aeCh Mbl PaCCMOTPENN KHUKHBbIN
BapuaHT paboTbl C 0bbeKkTamy Knaccos. bonee HaféxHoe 1 Npeackasyemoe
BbINOSIHEHNE MPUNOKEHMA obecrneunBaeT WUCMOMb30BaHME KOHCTPYKUMIA Mo
00pabOTKM UCKIOUUTENBHBIX CUTYaLMIA. [JaHHbI MaTepuran BbIXOAUT 3@ paMKu
STON KHWIW, HO, MOXanyncTa, Hanaute MHGOPMaLMIO MO UCKOYEHUAM try —
except v try —finally B Apyrnx nctouHmkax.
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6.14. PasBuTue npoekTa

Mbl TONbKO YTO 3aBePLININ AOCTATOYHO CEPbE3HBIN MPOEKT, a CO3AaHHOe
NPWNOXKEHNE MOXKHO C YCNexXoM UCMoMb30BaTb B MCCeoBaTeNbCKoM paboTe.
Ho ecnv pa3obpatbCs, TO Mbl He 3aKOHYWUN MPOEKT B TOM CMbIC/1e, B KOTOPOM
CO3[alTCA MPOrpaMMHble MPOAYyKTbl. EAMHCTBEHHAA MpUYMHa, MO KOTOPOM
NPOEKTbI 3aBepLaTCA 1 60Mblie He Pa3BUBAOTCA, 3TO — UX HEHYXKHOCTb. ECnu
KaKoW-nv1bo NpoayKT AENCTBUTENbHO HY>KEH NMOSIb30BaTENAM, TO OH MOCTOAHHO
coBeplueHcTByeTcA. KoHeuyHo, nocse 60bWOoN 1 MHTEHCUMBHOWM PaboTbl XoueTcs
Kakoe-To BpemsA OTAOXHYTb. Ho Bceraa no 3aBeplieHmto NpoekTa Hy>KHO yMeTb
nocMOTPeTb B Oyayliee, UTo ellje MOXHO CcAenaTtb. He Halo BOCMPUHUMATL 3TO
Kak «He ycnesny, «He fofenany, «He cymen». [octosHHoe aobasneHne HOBbIX
BO3MOXHOCTEW 1 eCTb CMbIC/T PaboTbl MPOrpaMmncTa. lpeactaBeTe cebe, UTo
Ballle NMPWUIOXeHVe Nprobpeno MHOro GaHaTUYHBIX NMOMb30oBaTENEN, KOTOPbIE
XaXkAyT HOBbIX 6onee MOUHbIX B QYHKLIMOHANbHOM NiaHe Bepcuid. [ogymaem,
KaKne BO3MOXKHOCTI B TAKOM Cflydaem Mbl MOTIv Obl 106aBUTL K Hallemy npu-
NOXKEHWIO:

« PepakTnpoBaHve 3anmcK o HabntoaeHUW B Cilydae, eciv npu BHECEHUN
Obina gonylieHa owrobKa.

e YpnaneHue 3anucu, ecnin oHa bbina BHeCeHa CilyyarHo.

e Bo3MoxHOCTb Aenatb bonblle 31 3anmcn o HabmoaeHNsX.

« [locTpoeHue rpaduka n3mMeHeHna HabntogaeMon BeNNUMHBI.

e HanomwuHaHWe o HeOOXOANMMOCTM NPOBECTV HabnoaeHwe.

o [lobaBneHue poTorpadui K 3anmncm o HabmogeHUN.

o Ob6nayHoe xpaHeHue nHPopmaLn.

HekoTopble BO3MOXHOCTW Bbl MOXETe peasiv30BaTh YxKe cenyac: peaak-
TMPOBaHME 1 yaaneHve 3anncu. PeflakTMpoBaHMe — 370 CMeChb «MPOCMOTPa»
1 «gobaBneHua HOBOW». YBENMYeHne Yucaa 3anmcen o HabnogaemMom asneHum
bonblue 31 TpebyeT yMeHUA NONb30BaTbCA ANHAMUYECKUMU MaccuBamu. [n-
HaMMyeCKme MacCKBbl NV Aaxke CTPYKTYPbl XPaHeHWA C M3MeHAEMbIM pasmMe-
POM — OYeHb MHTepeCHas 1 Nofe3HadA TeMa, NPeKPacHOe Hanpas/eHne pas3su-
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TVA BalUMX HaBbIKOB. CTPOUTL rpaduKM Mbl YUMAKCh B OAHOM U3 NpeablayLmx
pa3fesioB, a CEPBMNC HAaNMOMMHAHKUA Mbl OCBOMM B crefytollemM. PaboTa ¢ ¢oTo-
rpaduamMn 1 obnayHoe xpaHeHWe BbIXOAAT 3a PaMKM AAHHOWM KHUMM, TaKXe Kak
M XpaHeHne nHbopmaumm B 6ase AaHHbIX. B cooTBeTCTBYlOWEH rnaBe OyayT
NpvBefeHbl CChINIKM Ha NONe3Hyto NnTepaTtypy, NPOMBaloLLYIO CBET Ha aHHble
BOMPOCHI.
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MoOunbHOE NPUAOXKEHUE
AN U3yYeHUA no33ud

7.1. NpoToTun uHTepdelca

Mbl Bce mobum cTuxu. Jeknamaumns CTUXOTBOPEHUIA — OTAMYHbIA CMOCOD
NpOV3BEeCTM BMeYaTNeHne Ha SCTETUUYECKM pasBuTylo nybnuky. PasyursaHue
CTUXOB HaM3yCTb PA3BMBAET PAMOTHOCTb Peyn, MOMONHAET CIOBAPHbIN 3anac,
YNyyLaeT AVKUMIO M MPOCTO NMPUHOCUT MacCy MONOXNTENbHBIX SMOUMI. Ecnn
y BacC N/ioxoe HaCTPOEeHMe, TO NPoUTUTE BCIYX UM MbICIEHHO tobrmoe CTu-
XOTBOPEHME 3HAUNUTENBHO YNyYllaeT MUPOOLLYLLeHMe. YCNOKOUTb SMOLMK, OT-
B/1€YbCA, PAacCNabuUTbCa — ANA BCEro 3Toro NOAXOAUT AeKNamauma NpaBuibHO
noaobpaHHOro CTUXOTBOPEHWA. A eCiin peyb NAET 00 aKTUBHOM Y4aCTNN B XKN3-
HV y4ebHOro 3aBefleHnA UK BbINOAHEHWA AOMALLIHNX 3aAaHuiA, TO yaobHOe MO-
BunbHOE NpUNoXKeHne Ana obneryeHna 3aydrBaHmAa CTMXOB BECbMa NOME3HO.

Mocne CNOXHOIO 1 ANVIHHOIO NpefblayLero NpoeKTa, NOCBALLEHHOrO pe-
WEHWIO MCCNeaoBaTeNbCKOM 3a[1auk, Mbl HEMHOTO pa3Biedyémcsa, Caenas ocTa-
TOYHO NPOCTYIO 1 BECENYIO NPOrpaMmy C A06aBNEHMEM dneMeHTa Urpbl. Ho uto
camoe rMaBHOE, Mbl XOPOLWO pa3bepémca C Temolr 06paboTKM TEKCTOBOW WH-
bopmaLn. Kaknm bl HY ObINO NPUNOXKEHWe, eCv TONBbKO 3TO He MPUMUTUBHAA
urpa, Bcerga Tpebyetca paboTa ¢ TekcTom. OCObeHHO 3TO KacaeTCs CepPbE3HbIX
OU3HEC-NPUNOXKEHUI: TEKCTOBBIX PeflakTOPOB, 633 AaHHbIX JOKYMEHTOB, dM1eK-
TPOHHbBIX TabnNL, aBTOMATUUYECKMX MEepeBOAUYUKOB, CUCTEM PACMO3HaBaHWS
TeKCTa 1AW peun, cnosaper, 6a3 3HaHUM 1 T.A. A eCnn pedb MAET O CO3AaHUM
MCKYCCTBEHHOrO MHTENNEeKTa, TO BOMPOC CTaHOBUTCA OAHMM 13 Hanbornee akTy-
anbHbiX. Yem Obl Bbl B AaNbHENLIEM He 3aHANNCE B 06MacTu MHPOPMALIMOHHbIX
TEXHONOTUI, MONyYeHHble 3HaHWA Bam 06A3aTeNbHO NPUTroAATCA.



[272]

[NABA 7

HauHém C coBcem NPOCTOro NPUIOXEHMA, KOTOPOe oTobpaxaeT HaMm 3apa-
Hee BBeAEHHbIN CTVX. Co3aaamnm nanky «Project 7». 3anyctum Delphi IDE, nanee
File->New->Multi-Device Application — Delphi, a B nossrBLIEMCA MacTepe Bbl-
bepem Blank Application (puc. 7.1). MoxHO BbibpaTh 1 Apyrve WwabnoHbl, HO
OHU NULLb UMEIOT YKe HEKOTOPOE KOTIMYECTBO Pa3MeLLEHHBIX KOMMOHEHTOB Ha
rnagHon ¢opme. [1na pa3BuTnA COOCTBEHHbIX HABbIKOB flyylle BCE CAenaTth Ca-
MWUMM C Hauana. Kpome TOro, Hall TeKYLMI NPOEKT He ByaeT MMeTb O4YeHb CIIOX-
HbI MHTepdenc, No3ToMy paboTa NO MOArOTOBKe AM3alHa He OyaeT AONrow.
CoxpaHnTte NpoekKT nog uvmeHem «Poem.dproj» B nanky «Project 7».

Q Multi-Device Application

Multi-Device Application
Select a MultiDevice Application type.

L]

Blank Application 3D Application Header Footer

I,

Header/Footer with Master-Detail Tabbed
Navigation

The Blank Application Template is a jumping off paint for creating a completely custom
Multi-Device Appiication.

Puc. 7.1. Boibop wabnoHa npoekma

BHMMaTENbHO BBIMOMHVM NOCeA0BaTEIbHOCTb AENCTBUI MO Pa3MeLleHmto
M HaCTPOWKI BM3YyallbHbIX KOMMOHEHTOB:

o Pa3mecTuTe Ha popme TToolBar, OH 3aMMET BEPXHIOK MNO3NLNIO;

e Bblgenute ToolBar1 1 pasmectite Ha HEM KOMMOHeHT TlLabel;

« (Ceomnctey Align komnoHeHTa Label1 BbibepuTe 3HaueHe Left 13 Bbinaaa-
toLLero CrmncKa;

« (Ceonctey Margin->Left komnoHeHTa Label yctaHoBWTe 3HaueHwme 10;
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« PasmecTute Ha popme TMemo, ceoncTeo Align yctaHosuTe B Client;

« Hamautey TMemo B Object Inspector cBOMCTBO Lines (CTPOKM) 1 HaxMm-
Te KHOMKY [...];

e B OTKpbIBLIEMCA MacTepe CKOMUPYNTE TEKCT CTUXOTBOPEHWS;

e VI3meHnTe cBOMCTBO Text komnoHeHTa Label1 Tak, utobbl OHO cofepKano
Ha3BaHWe CTMXxa.

CBepum pe3ynbTaTbl C TeM, YTO MOKa3aHo Ha puvc. 7.2. byaem ncnonb3osatb
CTUXOTBOPEHMe «30/10Tas OCeHby, aBTOP KoToporo bopuc MNacTtepHak. KoHeuHo,
MOXHO NnofobpaTh Ntoboe Apyroe No Ballemy yCMOTpeHnto. BolbpaHHOe CTUXOT-
BOpeHMe AOMKHbI ObiTb JOCTAaTOYHO ASMHHBIM 1 CNOXKHBIM ANA 3aNOMUHAHKA,
UTOObl MHTEPECHO ObINO TeCTMPOoBaTb NpunoxeHue., ObpaTUTe BHUMaHME, 4TO
KOMMOHeHT TMemo aBToMaTu4ecKn AobaBaseT NonoCy NPOKPYTKM, eCv TeKCT
He yMellaeTcA B TeKyLMin sKpaH. Koraa Bbl byaeTe fobaBnAaTb TekCT 13 bydepa
obMeHa, BO3MOXHO, MPUAETCA NopaboTaTh B MacTepe AoOaBNEHMA CTPOK, KOTO-
PbIVi NOABNAETCA NPW HaxkaTUKM Ha [...]. HyxHo byfeT oTdopmaTmpoBaTh ab3a-
Libl, yOpaTb MMWHME CTPOKM U T.0. K coXaneHuto, Mactep AobaBneHma CTPOK He
paboTaeT 6e3ykopusHeHHO, HO Npobnembl pelwatoTca. CoOXpaHUM 1 3anyCTM
NpunoxeHue. Takxke NONpPobyiTe 3anyCTnTb ero Ha MOBUIBHOM YCTPONCTBE.

Structure * % @] Welcome Page [53 v
£ Style: | £Y windows v | Views: /‘ Master v | 4
=-C] Form1
5] Memot Q String List Editor [ x |
= T ToolBarl 3onotaa Ocee. b. MNacreprak ToolBarl
5] Labell 5 © 39 lines
OceHb, CkazouHbIA YepTor, -
- Mo HOraMi NMCT ApesecHsit. A
Bcem oTkpeiThiA Ans 0B3sopa.
Mpocexu necHsix aopor, Fae 38y4MT B KOHUE annei
Object Inspector 2 % [ 3arnraeswwxca B 03€pa. 3x0 ¥ KpYTOro aiycka
S W 3apn BruHEBLE KNein
Memo1 TMemo -k . 3acTeIB2ET B BMAE TYCTKA.
3K H3 BbICTABKE KapTHH:
Properties | Events 3ane, 33/, 3306, 3361 OceHb. [lpesHiii yronok
[Ba308, Acened, ocuH CTapbiX KHUT, OAEXA, OPYXbS,
KeyboardType Default
wliE 4 P B nosonote Hebsiganon. - A& COKPOBMLL KaTanor
Lines (TStrings) rg MepenucTeIBaET CTYXKa.
& lilVEBindings ) LiveBindTngs Nune 0Bpyy son0To — v
#| LiveBindings Design LiveBindings Designe Kak seHeL| Ha HOEOBPauHOiL.
Locked [7] False ik Gepesbl — nog datoi
=l|Margins (TBounds) MoaseHedHOR U NPO3PAUHON.
Code Editor... oK Cancel He
Bottom 0 Memolv | o
Left 0

Puc. 7.2. [l[pomomun uHmepcetica
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B npouecce paboTbl C NPOOHBIM BAPUAHTOM NPUNOKEHNA HYXXHO 00paTUTb
BHVIMaHMe, YTO MOKa3aHHbIM TEKCT CTUXOTBOPEHMA B KOMMOHeHTe TMemo MoX-
HO OTPedaKTMPOBAaTb, T.K. MO YMOMUYAHWIO Y HEFO BKITIOYEH PEXUM PeaaKkTUpoO-
BaHVA. [TOKa OTKMOYMM JaHHYI BO3MOXHOCTb KOMMOHeHTa TMemo, ana uero
B Object Inspector ceonctBo ReadOnly (TONbKO UTeHWE) yCTaHOBMM B true.

Mocne NpobHOro 3amnycka NPUAOKeHKA Mbl 0bpen yBepeHHOCTb B CBOUX
cunax. MoMHA O BaXXHOCTM XOPOLero 1 MOHATHOrO KOAQ, CPasy «MOUYNCTUMY
NPOEKT. DTO HY>KHO enaTb CPasy, T.K. MO Mepe POCTa CIOXHOCTKM MPOeKTa nyTa-
HuLa OyaeT TONbKO HapacTaTb. AKKYpaTHO NPOMAEMCA MO UMEHAM KOMMOHeH-
TOB B NMPOEKTE 1 N3MEHVM UX Ha 6ornee MOHATHbIe COTMacHO TabnnLe HUXe:

Csoricteo Name no-ymonyaHuio KoppekTHoe nms
Form1 frnMain
ToolBar1 tbTop
Labell IbTop
Memo1 meFull

[anee mbl yxxe Oyfem NpuaepX1MBaTbCA KOPPEKTHOW GOPMbI 3aMMCU MMEH KOM-
MOHEHTOB.
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7.2. ANrOpUTMbI 3ay4UBaHUS U UX peanusauus

Cmblcn paboTbl HalWero NpunoxeHus dyaeT JOCTaTOYHO NPOCT B NAaHe an-
ropuTma. Mbl 6yaem 13HayanbHO NOKa3biBaTb MOMb30BATENIO BECH TEKCT CTIXA,
a 3aTem CKPbIBaTb YaCTb TEKCTa, MPUYEM METOAMKY COKPbITUA MOXHO Mpuay-
MaTb Nobyto. Hanpumep, Npu 3ay4mBaHUM CTUXA U3 OObIYHOM KHUI 4acTo Ntoam
OTKPbIBAIOT MWL NepBble CN0Ba, 3arnbasa Kpar cneaytowern ctpanHmubl. Mbl ke
NPOrpaMMHO MOXeM NpuayMaTb Moo anropuUTM COKPLITUA 1AM MAaCKMPOBa-
HWA cnos.. [1nAa Hayana caenaem ABa BapvaHTa:

o OcTaBnsiem TONbKO NMepBble C/I0BA B KaXKA0W CTPOUKE;
o CKpblBaeM TEKCT Yepes CTPOUKY.

[na 31X uenen Haw WHTepdenc cnepyeT nepenenatb. Bolgenum mekFull-
Poem, 3aTem Bbipexxem ero B bydep obmeHa Ctrl+X 1Mnm yepes KOHTEKCTHOe
MeHt0. Pasmectm Ha popme KomnoHeHT TTabControl, cpasy nepermeHyem ero
B tcMain, a ceoncTey Align 3agaaum 3HayeHne Client. Ceonctsy TabPosition
3a[laAKM 3HauYeHve 13 Bbinagatollero cnncka Bottom. lNocne 3toro no npasow
KHOMKe MbllwK A006aBMM TpW CTPaHWYKK 1 Ha nepsyto BcTaBum mefFullPoem 13
bydepa obmeHa. Ha BTOPYIO 1 TPETBIO CTPAHWUUKI TakKe MOMEeCTUM MO KOMMO-
HeHTy TMemo, 3aaaB um ceorctia Align kak Client. Cpa3sy »Ke BbIMOAHUM Npa-
BU/IbHbIE V3BMEHEHNA VMEH HOBbBIX KOMMOHEHTOB:

KomnoHeHT Hogoe 3HaueHne Name Text
Tabltem1 tiFull MonHocCTblo
Tabltem?2 tiEveryOtherLine Yepes cTpouky

TMemo Ha Tabltem?2

mekEveryOtherline

Tabltem3

tiFirsWords

[lepBble cnosa

TMemo Ha Tabltem3

meFirstWords

Bcé rotoBo K peanusaummn anroputMa. Kak obbluHO, ULLem Hy»KHO CObbITHE,

T.K. Ntobble pencTteuna B Delphi onpegensaoTca cpabaTbiBaHNEM Kakoro-nmoo
cobbITNA. OHO MOXeET OblTb CUCTEMHbIM, OHO MOXeT ObiTb BCeACTBUE PADOTHI
TaiMepa, OHO MOXET MHULMMPOBATLCA MOMb30BaTeNeM, KaK B Hallem Ciyyae.
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Peanusyem 4acTb anroputma, CBA3aHHYIO C MAaCKMPOBaHMEM BCEX CJIOB B Ka-
XIOW CTPOUKe, KpOMe MepBOoro, Ha CObbITME CMeHbl CTpaHuyek. Beigenm dpop-
My tcMain B aepeBe KOMMOHEHTOB NaHenu Structure, 3atem nepengém B Object
Inspector Ha 3aknadky Events 1 aBakabl kKnNMkHem B cTpouke OnChange. [lan-
HOoe CObbITVEe CNyYaeTCA Kaxkabli pas, Koraa Nonb3oBaTeNlb NepeKyYaeT cTpa-
HUUKIN APNbIYKaMIL B HI3Y. [lepes Tem, Kak BBECTI KO NpoLedypbl OTKIMKa Ha
cobbiTne, onuwem paboTy anropuTma.

UTobbl pean3oBatb MAaCKMPOBaHME BCEX C/IOB KPOME MePBOro C/10B B Ka-
XIOWN CTPOKE, HYXXHO BbINONHUTbL Clefytollvie AeNcTBUA:

o [locnepoBaTenbHO NepebpaTb NCXoaHble CTPOKK 13 meFull;

o [InA KaXaoW MCXOAHOWM CTPOKM NoC/1eoBaTeNbHO nepebpaTb CUMBOSbI;

» B npouecce nepebopa Kaxkabli CUMBOM CPABHMBAETCA C NPobenom;

o KaK TOMbKO BCTRETWUNCA MepBbIi NPobes, CYUTaem, YTo NepBoe CIOBO
NPOVAEHO;

e HauuHaAa co cnenytollero CMMBOa Nocne npobena HaulHaem 3aMeHATb
NoHOM CUMBOS Ha MACKMPYIOLLMI 3HAK «xX»; MPOOEesbl HE MaCKUPYeM, UTo-
Obl COXPaHWTb CNOBa;

e VI3meHeHHyto CTpoKy fobasnsem B meFirstWords.

[MoAcHsoWan cxema paboTbl aNropmTMa NokasaHa Ha puc. 7.3, a Tenepb Mbl
roToBbl Ha CobbITMe OnChange HanvcaTb CneayoWnii Kof:
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procedure TfmMain.tcMainChange (Sender: TObject) ;

var

Str: string; // Texymas cTpoka

i: integer; // nepemenHHas nyis nepebopa MO CTPOKAM

j: integer; // nepemeHHas nyisa nepebopa IO CHMBOJIAM CTPOKH
Str

GotFirst: boolean; // ¢mar HaxoxmeHns NEPBOIO CJOBA
begin

// ecym nepemsiy Ha CTpaHndyky tiFirstWords—“IllepBoe cJjoBO”
if tcMain.ActiveTab = tiFirstWords then

begin

// oumcTra comepxmuMMoro Memo IJis «IEPBEIX CJIOB»
meFirstWords.Lines.Clear;

// mepebop CTPOK B «IOJHOM» Memo mo i

for i:= 0 to meFull.Lines.Count-1 do

begin

// Bepercs Tekymas CTpOKa

Str:= meFull.Lines[i];

// «cbpacreBaem» (Qiar/npusHaK OPOXOXIEHMUS [TepPBOI'O CJIOBA
GotFirst:= false;

// mepebop CHMMBOJIOB B TEKYIEH CTPOKE

for j:= Low(Str) to High(Str) do

begin

// ecyy rmepBoe CJOBO yXe& HAaMIeHO M CHUMBOJI HE MpobesI

if GotFirst and (Str[j] <> ' ') then

// BaMEeHUTE TEeKYIMI CUMBOJI «KPECTUKOM

Str[jl:= ‘x';

// ecym mnepBoe CJIOBO emé He HAIUIM, a TEeKYIMI CUMBOJI—IIPOo6es
if not GotFirst and (Str[j] = ' ') then

// BHaAuMT HepBOE CJIOBO HAIUIM, (QJar CTaBMM B «MUCTHUHA»
GotFirst:= true;

end;

// moBaBJIeHME M3MEHEHHOM CTPOKM B Memo IO «IEpPBEIX CJIOBX»
meFirstWords.Lines.Add (Str) ;

end;

end;

end;

Pazbepem BBeAEHHDLIN KOf. B pa3nene nepemeHHbIX 00bABAEHbI YeTbipe,
rae Str CTPOKOBOrO Tvna OyAeT BbIMOMHATL POMb Tekyllen cTpoku. [NepemeH-
Hbole 1 1 6yayT MCNONb30BaTbCA ANA OPraHu3aLnn ABYX LMKNOB AKX Me-
pebopoB, NepPBbIN — MO CTPOKaM meFull, BTOPOM — MO CMMBOJSIAM B CTPOKe
Str. [lepemeHHana GotFirst Aasnaetca «pnaroms. O6bIYHO «dnarom» Hasbl-
BaIOT NEPEMEHHYIO JIOTMYECKOrO TWMa, KOTOPadA M3HauyalbHO XPAHNUT 3HaUeHme
«noxby/«false», a C HacTynneHnem HeKOTOpPOro COObITUA WAV BbIMONHEHWA
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HEKOTOPOro YC/I0BMA MOMy4YaeT 3HaueHue «UCTUHa»/«true». 3TO MO3BOMAET
NporpaMme nepeknYnNTLCA Ha Apyron anroputm. pun nepebope cMMBONOB
B CTPOKe, MOKa He HanaeT nepBsbit npoben, dnar GotFirst xpaHut false,
a CUMBOJIbl HE 3aMeHAI0TCA. Kak ToNbKO nepBbii Npoben HalaeT, nepemeHHas
GotFirst nonyyaer true, 1 yxe ganblle BCe CMMBOSIbl aBTOMATNYECKN Ma-
ckupytoTca. EWé pa3 MbiCIeHHO NPOAYMaeM anropuTMm, MaAas Ha puc. 7.3.

Mepexoaum k Teny npoueaypbl. CobbiTve OnChange cpabaTbiBaeT And Bce-
ro KOMMNoHeHTa tcMain, a PacCMOTPEHHbIM aNrOPUTM 3aMeHbl AO/KEH BbINOS-
HUTbCA TOMbKO NPW Nepexofe Ha CTPaHWUUKy «[lepBble CoBa», MO3TOMY B Ha-
yase CTOUT COOTBETCTBYIOLLAA NpoBepKa. [1oce 3Toro oumlaem CofiepKMmoe
meFirstWords metonom Clear, T.K. Mbl He 3HaeMm, YTO TaM OCTanoCh OT Npefblay-
lero pasa. [lanble HaurMHaeTCcA NepBbii LMK, B XOAE BbIMOMHEHUA KOTOPOro
Mbl KOMMPYeM TeKYLLYIO MO MHAEKCY 1 CTPOKY B NepemeHHyto Str. He Bbixoas
13 NepBOro UMkna ¢ nepebopom CTPOK, NOMafaem BO BTOPOW LMK ANA ne-
pebopa CMMBOMIOB B CTPOKe Str, 1 NonydaeTca UMKN-B-UuKNe. BTopon Lmkn
Ha3bIBAETCA BIIOKEHHbIM.

@ IIMKJT o 1

Q formt - o HEM
3on0Taa Ocens. B. MNacTepHak ,
Str E:}Hprx.n oo j
Ocenb. CkazouHbIid yepTor,
BceMoerblThMa.nn063opa|:> ®|H|p|o|c|e|1<|m| |JI|e |C |H |H|X| |JI| OlplOlI‘l
| | INpoceku necHbix Aopor,
3arnsAeBlWwUXCA B 03epa. Str [31
Kak Ha BbicTaBke KapTvH: Str
e, aconch, oot m]p[o]ce[x[u] |@|n|e|c|ﬂ|ﬂ|x| [a[o[p[o] ]
B_nazonore Hebbisanoi. v
qepmwy Pr—— GotFlrst=true Str [31
== Str
- 0
: o [O]p[ofelefswfu| [x[x]x][x]x]x] EEEEI
3onoran Ocens. B. MacrepHak
— GotFirst=true _1‘ Str [3]

OCeHb. XXXXXXXXX XXXXXXX
Bem X000 XXX XXXXXXX

| INpocekin xooooxx xoooxx Str
<_||n|p|o|c|e|x|m| EEBEEE |x|x|x|x|x|@

GotFirst=true

g
Monnocrsio | Uepes crpoury ( Nepssie croea

Puc. 7.3. Anzopumm mMackuposaHus CUM80Js108 KpOMe Nepao2o c/108a
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Bo BnokeHHOM LMKNe nepebnpatoTca CUMMBOALI B CTPOKe. Kak TONbKOo ny-
TEM CPaBHEHWA HaraeH Nepsbii Npoben, NoAHMMAETCS «QNaxXoK», a BCe Aallb-
HelLwre CUMBOSIbI MAaCKMPYIOTCA. Tak MPONCXOANT O KOHLA CTPOKM. Kak TONIbKO
Mbl Nepebpany BCe CUMBOSE B CTPOKE, TO Mbl BbIXOAUM 13 BAOXKEHHOTO LIMKAA.
NepenenaHHasn cTpoka fobasnsetcsa B meFirstWords. 3aTem Mbl monaaem B Ha-
Yano BHeLIHero Uunkna, bepém cneaytoLlyto CTpoKy 13 meFull, 3axoavum Bo Bno-
XKEeHHbIM LMK 1 NpoLecc nosTopseTca. Kak ToNbKo Mbl nepebpani BCce CTPOKMK,
npouenypa 3aBepluaeTcA.

7.2. PaccyXxaeHusi 0 noucke Hauny4ywero BapuaHTa

Ecnu Bbl XOTUTE MOCKOPEE 3aKOHUUTb MPUIOXKEHME, TO AaHHbIA pa3aen
MOXHO BPeMEHHO MPOoNyCTWTb. He 3abyabTe BEPHYTHCA K HEMY, eCu y Bac Mno-
ABUTCA XKeNnaHne nepeocMblCIUTb CIENAHHOE C TOUKN 3peHMA KayecTBa CTPYK-
Typbl KOAa NOTPebNeHMA BbIYUCINTENbHbIX PeCYPCOB. KOHEUHO, Takie pa3mbiLi-
NeHns He ANA HOBWUYKOB. HO, 3aKOHUMB aHHbIV MPOEKT, Bbl YKe nepecTaHeTe
ObITb HOBMUYKOM, MO3TOMY OyaeT nonesHo NpopaboTaTb AaHHBIN pa3aen.

BaymumBbIN ynMTaTeNb MOXKET 3aAaTb BOMPOC, @ HET N CMbIC/a OAMH Pa3
OVH pa3 Npeobpa3oBaTb UCXOAHBIV TEKCT CTUXOTBOPEHMUA, UYTOObI He AenaTb
3TO KaX bl pa3 Npu nepexofe Ha CTpaHuuky «llepsble cnosax? [lencrentesnb-
HO, cobbiTe OnChange cpabaTbiBaeT Kax bl pa3 Npu CMeHe CTPaHWYKK. fo-
Pa3ao nyulle BbINOAHATb aNropUTM MaCKMPOBAHNA NP U3MEHEHNIN COREPXN-
moro meFull, yto dukcmpyeTca cobbitnem OnChange ana 4aHHOro KOMMOHEHTa.
Torpa Takoe MacKkMpoBaHue OygeT NPOUCXOAUTb BCEro OAMH pa3 Afd OAHOro
CTVUXOTBOPEHMA.

JTO 3aMeuaHMe HaCTONbKO CEPbe3HOE, YTO Mbl OCTAHOBMMCA Ha HEM MOA-
pobHee. Celyac pa3roBop NAET He O KOPPEKTHOCTK PaboTbl anropuTMa, B Yem
MOXHO YOeanTbCA, NMPOTECTUPOBAB MPUIOKEHME, @ O MOUCKe HauNyylero Ba-
pPUaHTa C TOYKW 3peHUa PaLMOHaNbHOIro PAacXof0BaHNA BbIUNCAUTENbHbBIX pe-
CYpCoB. B Takom nocTaHOBKe 3afjaun NPUHATME pelleHnsa 3aBUCUT OT MHOXe-
CTBa GaKTOPOB. Hampumep, bonee NpaBMbHbLIN BapWaHT B AaHHbIX YCIOBMAX
MOKET OKa3aTbCA He TaKMM YK MPUBNeKaTeNbHbIM B ApYrix. [TpeactaBbre, UTo
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y Hac byeT HECKOMbKO Pa3HbIX M3MEHEHHbIX TEKCTOB OfJHOIO M TOrO »Ke CTUXOT-
BOpeHuA. OanH— MaCKMpoBaHMe BCEX CJI0B, KPOME MepBOro. Bropon — ma-
CKMpOBaHKe Lenblx CTPOK, HO vepe3 ofHy. MoxKeT ObiTb TPEeTUA 1 YeTBEPTHIN
anropuT™. Toraa Halw BapuaHT byaeT paboTaTh TONbKO NPU NepeKYeHn Ha
KOHKPETHYIO CTPaHMUKY. A anropmutm Ha cobbiTre nameHeHna meFull —Bcerga
ANA BCeX CTPaHWUYeEK, XOTA BPAA SN OHM NOHAA00ATCA NOb30BaTeNto ogHOBpe-
MEHHO.

BO3MOXHO, HannyyLw M BapuaHToM OyeT Takow, KOraa npy NOMOLLM CUcTe-
Mbl GIIarOB Mbl 3anycKaem anropuTM M3MEHEHNA NCXOAHOIO TeKCTa: a) TOSIbKO
OfVH pas3; 6) TONbKO ANA KOHKPETHOWM CTPaHWYKM. [TOA0OHbIN BapmaHT KaxkeTcA
NPaKTUYeCKn naeanbHbiM. Ho Mbl fO6aBAAEM MUHUMYM eLE OfHY NepeMeHHYI0
N YCIIOKHAEM KOA. [OTOBbI I Mbl MOWTU Ha 3TO? A UTO Mbl CIKOHOMUM? ECnn
npunoxeHne pabotaeT JOCTaTOUHO OBbICTPO, TO MOMb30BaTENb K HE MOYYBCTBY-
eT yckopeHue paboTbl. BcA Hawa paboTta byaeT HanpaBfaeHa TObKO Ha AOCTU-
XKEHMEe HEKOTO «MUPNYECKOro» NOeanbHOro BapmaHTa, @ HyXKHO N1 3TO?

CMbICIT M3MOKEHHBIX Bbile PacCyXAeHNN CBOAUTCA K O4HOMY. Bceraa Tula-
TeNbHO MPOAYMbIBANTE LIeNecoobpasHOCTb MOWMCKa Hauayylero pelleHus.
Moean 0OCTMUL CNOXHO, MOTOMY 4YTO Yiydllad OAHO, Bbl yXyAlaeTe Apyroe.
B KOHEUHOM MTOre MOXHO MOTPATUTb AHW, MECALbI UMW Aaxe TOAbl, Aenad Koa
MOEanbHO KPacKBbIM M MAaKCMMaSbHO MpaBuiibHbIM. HO Bbl MoTepAeTe Aparo-
LIeHHOEe BpeMdA, KOTOPOe MOXHO Obl1o MOTPaTUTh Ha peanv3aumio AOMNONHU-
TeNbHbIX MHTEPECHbIX BO3MOXHOCTEW Baller nporpamme. Bac obonayT KoH-
KYPEeHTbl, MPUNOXKEHWe nepecTaHeT OTBeYaTb TpeboBaHMAM MoOnb3oBaTenew,
3aKOHYNTCA GUHAHCMPOBAHME — 1 3TO TONIbKO OCHOBHbIE MPobnembl. KoHeuHo,
TaKOW MOAXOA He O3HAYaeT, YTo He HYXKHO AymMaTb Had ynydweHuamn. [1pocTo
BCerfa Cov3MepAaAnTe 3aTpadeHHble Pecypchl U OXKmnaaemMbli pesynstat. [1osTomy
cnefylowmM LWaroM nocse TeCTUPOBaHMA NepPBOro anropuTMa byaeT peanwsa-
LMA HOBOTO.
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7.3. Ao6aBneHuUe HOBOro anropuTMa

HoBbiM 3amnaHMPOBAHHLIM ANrOPUTMOM Y Hac OyAeT 3aMeHa HEeUETHbIX
CTPOK Ha aHaNornyHble Nno AIMHe 1 Ynciy CI0B, HO CO BCEMU MACKMPOBAHHbIMY
c1MMBONamu. NocnenoBatenbHOCTb AeNCTBUI OyaeT Takas:

« [locnepoBatensbHo nepebpatb UCXOAHble CTPokM 13 meFull;

«  Ecnu vHpekc cTpokn HeuyéTHbIN, To NepebpaTb CUMBOMbLI 1 3aMEHNUTb Ha
MACKNPYIOWMIA 3HAK «X;

e VI3meHeHHyto cTpoky Ao6aBuTb B meEveryOtherlines.

Kak BMOHO, JaHHbIM anrOpmMTM ropasfo npoLle npeabiaywero, T.K. HaMm He
HY>KHO BblENATb OTAeNbHble CI0BA. MInnocTpauna anroputMa npeacTtaBneHa
Ha puc. 7.4. EONHCTBEHHO, K YeMy HY»KHO OTHECTUCb C MOBbILIEHHbIM BHVMA-
HMem, 3TO — MHAEeKCaumAa CTPOK. B kKomnoHeHTe TMemo CTpOKK coaeprkaTtca
B cBOWCTBe Lines. [JOCTyn K KOHKPETHOW CTPOKEe OCYLLECTBAETCA Yepes VH-
aekc. Hanpumep, Lines [3] no3BonsaeT 06paTUTbCA K YeTBePTOW CTPOKe. MH-
AeKcauma HaumHaeTca ¢ 0, NO3TOMY MHAEKC 3 COOTBETCTBYET HOMEPY Ha eAnHM-
Ly 6onblue, T.e. 4. [1o3ToMy, KOrfa Mbl FOBOPUM O HEUETHOWM CTPOKE MO HOMEDY,
Hanpumep, TPeTben, TO MHAEKC y Heé OyaeT Kak pa3 YETHbIM, T.e. 2. YTobbl He
3anyTaTbCA NPY KOAVMPOBAHUN anropuTMa Unu ero 0bCyXaeHuA C Konneramu
CTapaiTech He ynoTpebnATb «BOCbManA CTPOKa», «TPETbA CTPOKax» U T.4. f[opa3fno
nydle roBOpUTb «CTPOKa C MHAEKCOM CeMb» UMM «CTPOoKa C NHOEKCOM [Bay.
KOHEeUHO, orpaHnumnBaTh ceba Hy>KHO NKLLb Ha 3Tarne, MOKa Bbl He MOYyBCTByeTE
NErkoCTb B NMPUAYMbBIBAHWUM 1 peanu3aumnm anroputMos 0b6paboTKM MacCMBOB
CTPOK.

[pKr peanunsaumm anropuTMa cliegyeT elle pas BHUMaTeIbHO MPOKOHTPOM-
POBaTb YaCTb KOAQ, FAe NpeACcTaBieHbl BNOKEHHbIE LKLl [Jl06aBNATL CTPOUKY
B meEveryOtherlLines Hy»HO KaxAblh MPOX0f, HO U3MEHATb TONbKO Yepes pas.
Mpw BBOAE KOAA NErko AOMyCTUTb OWMOKY, 1 3TO KacaeTCA He KOHKPEeTHO Ha-
Wero C/lyyas, a BJIOKEHHbIX LMKIOB BOOOLLE. Y HAC e pe3ynbTUPYLWm TEKCT
MO>KeT MOKa3aTbCA BECb MAaCKMPOBAHHbIN, KaK 3TO OblfI0 C aBTOPOM MW OTNaake
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AaHHoOro npumepa. Ecnu Ball BapmnaHT paboTaeT HEKOPPEKTHO, MPOCTO ellle pa3

BH/MaTeJIbHEEe NOCMOTPUTE, e Ha4YMHAeTCAH BITOXKEHHbII UNKJT, Kakne 4actu
KOAa OOJIKHbl HAXOANTbCA BHYTOW HETO, a Kakne CHapyXW.

@ IMEKJI o 1

Q Form1 - olEl
3onaran Ocens. 6. Macrepwar .
sStr E>D;HKJI oo j
OceHb. CKazo4HbIi YepTor, “
Scew oTKpLT 418 063093 I:> [3la[r[n|a[ale[s[ufn|x|c|a| o] |o[sle[p]a]
[Mpoceku NecHsIX Aopor,
| [ 3arnaaeewnxca & 03epa. | Str[jl

Kak Ha BLICTaBKe KapThH:
BEﬂbl, 3anel, 3anbl, 3a0bl
Bazoe, AceHeM, ocuH

B _nosonore HebbiBanoii. o str ITMKJI IO J
Uepes crpouxy  Mepewe caoea
=) (el ( (ol wlxTele] [al Tols[ol]
| x| 1

Q Mosama = ©

3onoman Ocens, 5. Mactephax

OceHb. Ckazo4HbIA YepTor,
2000 300000000 J00C OO
Mpoceku NecHbIX A0POT,

I OOOOCOOOOOOE X XO0OOXK

str C)mEn Ho j
ih <:I|x|x|x|x|x|x|x|x|x|x|x|x|x| %] |x|x|x|x|x|@
T epane coom

Puc. 7.4. Anzopumm MackupoeaHus cUmMB0J108 Yepe3 CMpoYKy

Tenepb NpUCTyNnM K BBOAY KOAa. Hanaém end; KOTOPbLIV 3aBEpLUAET Teflo
npouenypbl OTKAWKA, 1 Nepen HUM BBefAEM chefylowmin koa. [na ynobcTea
OCTaBMM HEKOTOPYIO YaCTb V3 NpeablayLwero BapraHTa:
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procedure TfmMain.tcMainChange (Sender: TObject) ;
var

// Kom OmyleH Injsd SKOHOMMUM MeCTa

begin

// ecynm nepemsiy Ha CTpaHM4yky tiFirstWords—«llepBoe CJIOBO»
if tcMain.ActiveTab = tiFirstWords then

begin

// KOH MNpOIyImeH

end;

// ecrnu nepemin Ha CTpaHnuky tiFirstWords—«Yepesz CTpOoury»
if tcMain.ActiveTab = tiEveryOtherLine then
begin

// ouMCcTKa COHEPXMUMOTO Memo IJis «Yepes CTPOUKY»
meEveryOtherLine.Lines.Clear;

// mepebop CTPOK B «IOJHOM» Memo mo 1

for i:= 0 to meFull.Lines.Count-1 do

begin

// Bepercsa Tekymas CTPOKa

Str:= meFull.Lines[i];

// ecyam MHOEKC CTPOKM HEeUETHEH

if (i mod 2) = 1 then

begin

// nepebop CHMMBOJIOB B TEKyIEl} CTPOKE

for j:= Low(Str) to High(Str) do

begin

// ecrau TeKyummMi CUMBOJI HE MNpobesl

if Str[j] <> ' ' then

// BaMEeHUTH TEeKYIME CUMBOJI «KPECTUKOM
Strl[jl:= ‘x’;

end;

end;

// mobaByieHMe CTPOKM B Memo mOJIs «Yepes CTPOUKY»
meEveryOtherLine.Lines.Add (Str) ;

end;

end;

end;

BeenéHHbIN KoA He noTpebyeT Aonrmx pasbacHeHWn. OCHOBHble ero dpar-
MEHTbBI OYEHb MOXOXM Ha CTPYKTYPY, PaCCMOTPEHHYIO ANA NpeablayLwero anro-
pUTMa C MaCKMPOBaHMEM BCEX C/IOB KPOMe MepBOro. 3aecb NPUHLMAMANbHO
HOBaA YaCTb NOCBALIEHA NPOBEPKN MHAEKCA CTPOKM Ha HEYETHOCTD!

if (i mod 2) = 1 then
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B npuBeaéHHOM Bbille GparMeHTe MCMOMb3yeTcA OnepaTop BblUMCIEHMA
ocCTaTKa oT geneHusa Haueno mod. Ecnm umcno YétHoe, TO OHO AennTcs Ha 2 6e3
OCTaTKa, Torfa OnepaTop BbIUMCIEHNA OCTaTKa LeoYNCIeHHOro aeneHns oy-
aeT naeatb 0. B npoTMBHOM Cnydae, Koraa YnMcio HeYETHOE, pe3ynbTaTom byaeT
1. VIMeHHO Takaa npoBepKa 1 NCMONb3yeTca ANA BbIABIEHWA HY»KHO CTPOKM MO
€€ nHaeKxcy.

Mpy TECTMPOBAHMIN MOXHO BbIABUTL Creaytolmnin GakT, NpounCTpUpo-
BaHHbIN Ha puc. 7.5. [epBas CTPOKa NepBOro YeTBepOCTULLbS NOKa3aHa Mos-
HOCTbl0. HO BO BTOPOM UYETBEPOCTMLILE NepBas CTPOKa U3MEHEHa, a BTOPasd —
HeT. OTO MPOUCXOAUT MOTOMY, UTO NpPK Nepebope CTPOK B Memo yunTbiBaeTCA
CTPOKa, pasfensiollad 4eTBepOoCTMIbA. Takasa CTPOKa — MyCTas, OfHAKO OHa
TOXKe CUMTaeTCs CTPOKON. [1o3ToMy nmepBas CTPOKa BTOPOro YeTBEPOCTUILLIbA
OyaeT nMmeTb MHAEKC 5.

Ecnn Bam 3axoueTtca caenatb Tak, YToObl KaxkAoe YeTBepOCTUWbE HaumnHa-
NOCb C UCXOLHOWM CTPOKM, @ MaCKMPOBANMCh TONbKO BTOPadA 1 YeTBEpTan CTPO-
Ka, TO Hal anroput™ Npuaétca fopaboTaTs. [pUHLKMN MOXET ObiTb JOCTaTOUHO
MPOCT, MPaKTUYECKM TaKOW e, Kak Mbl onpefesiaem C/ioBa B NePBOM anropunT-
me. Ecnn npoben B Tekyllem CMMBOME €CTb MPU3HaK TOro, YTO CIOBO 3aBep-
WWNOCh, TO W NycTad CTPOKa €CTb MPM3HAK 3aBeplUeHVA YeTBepOCTULLbA. He
peKoMeHAYeTCA CUMTaTb CTPOKM, Tak Kak JOCTaTOYHO OOMbLIOE YMCNO CTUXOB
COCTOAT M3 NATUCTULLINIA UK TPEXCTULINIA. [TO3TOMY HY>KHO OyAeT CpaBHMBATb
TEKYLLYIO CTPOKY Str C NycTon CTPOKOW ' . [IB€ OfMHApHbIe KaBblYKM O3Haya-
0T «MYCTYI0 CTPOKY», T.€. CTPOKY, HEe COAEPaLLYy0 CMBOJIOB.
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Q Nossns - O HEM

3onotans Ocene. b. MactepHax

OceHb. CkasouHblit YepTor,
OO YOO XK IO
Mpocexu necHbix gopor,
OOOO0O0OGO0 X IO

|
0K XX J0O0OK KX
3anel, 3ankl, 3aNbl, 3316l
XIOOOOK OO H0KK

B nosonote Hebuiganoi.

| nycTas ctpgka

Co'~J:h:Un ;w0

v

MonHoctsto | Yepes ctpouky | [Mepseie cnoea

Puc. 7.5. MackuposaHue yepe3 cmpo4Ky

7.4. Pa3BuTue NpunoXeHuq

OCHOBHOW Liefblo Hallero yyebHOro npoekTa Obio HayunTbcA paboTaTb
C MaccuBamn CTPOK Ha MpumMepe Mosie3HOro MobunbHOro npunoxeHusa. Ho
€C/IN Bbl OTHOCUTECH K 3TOMY UyTb CEPbE3HEN, TO Pa3BUTb NMPOEKT 4O YPOBHA
Xopouwen nccnenoBaTenbCckon paboTbl. [TonyyeHHbIX BaMM HaBbIKOB BMOSIHE A0-
CTaTOYHO /1A peanmsaumm Cnegyowmx naen:

e KOMOWHMPOBATL MEPBbLIN 1 BTOPOW anropuTMbl, MOKa3biBad HeUYETHbIe
CTPOKM MOMHOCTBIO, @ B YETHBIX NLLb NepBble C/I0B3;

o (CnyyaiiHbiM 06Pa3oM CKpbIBaTb C/TIOBA BO BCEM CTUXOTBOPEHNY;

o (Cpenatb Npouecc M3yyeHuUAa KOHTPOMPYEMbBIM U CTyMeHYaTbim C ne-
PEXOAOM Ha HOBbIV YPOBEHbL: CHavana MoJib30BaTeso AAETCA MOJHbIN
CTUX, 3aTeM CKPbIBAETCA Kax[oe BTOPOe CJIOBO, 3aTEM Kax[oe TpeTbe,
NMOTOM — KaXK[j0e YeTBEPTHOE, HO MepBble C/IOBA B CTPOKAaxX Bcerga no-
Ka3aHbl LieNIMKOM;

o (Co3pgatb HeOOMbBLLOW CMMCOK NPeIoroB 1 CO30B; 3TO MOXET OblTb 00b-
eKT knacca TStringlList, KOTOPbIA Mbl ye PacCMOTPENN, @ MOXET ObiTb
M NPOCTO KOMMOHEHT TMemo co ceownctBom Visible ycTaHOBNEHHbIM
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B false; B TaKOM KOMOMHeHTe-HeBUAVMKE MOXHO XPaHWUTb C/I0Bapb (XOTA
NPOdEeCCOHaNbHbIE MPOrPaMMMUCTBI MOTYT 1 MOXYPWUTb BaC 3a Hellene-
BOE MCMOMNb30BaHME B13YaNbHOrO KOMMOHEHTA); CKPbIBAIOTCA BCE C/I0B3,
KpoMe Npeanoros 1 COK30B;

« B KaxgoW CTpouke NOKa3blBaTb TONbKO NEPBOe W nocnefHee Cl0Bo;

e [Jlo6aBuTb KHOMKY «ObICTPO MOKa3aTb», MPW HaXKaTUM Ha KOTOPYIO CTUX
noka3sblBaeTcA 6e3 MaCKMPOBaHWMA, HO Ha 1-2 CeKyH[bl;

e MackmpoBaTb He BCE CMMBOSIbI B CJIOBE, @ OCTaBAATb MEPBYIO 1 MOCNeA-
HIO0 OYKBbI;

o CoxpaHATb CTUX B daiine, UTo Mbl Takxke yMeeM AenaTthb; nydue Ans 3Toro
BOCMOSb30BATbCA ClefyoLM MEeTOAOM: y BaC BCeraa eCTb ¢pann poem.
tXt, rae XpaHATCA CTPOKM B BUAE:

"A.C. NywknH" T1o3T" poem 1 .txt
"B. MNacTepHak"“30n0Tas oceHb’ poem2.txt

nu

"C. EceHnH""benas 6epé3a” poem3.txt

Npw 3arpy3Ke NPUIOKEeHUA Ha NEPBON CTPaHMYKE BO3HUKAET CMK-
COK TListBox CT1XOB MO Ha3BaHWIO 1 aBTOPY, KOrAa BbIOPaH KOH-
KPeTHbI CTVX 13 Gaiina poem.txt BbIUMTbIBAIOTCA CTPOKM 1 Oonpe-
AeNAeTca, B Kakom darne XpaHWUTCA Cam CTUX; OH U 3arpy»KaeTcs;

e PaspewuTb Nonb30BaTeNto BCTaBAATb MPOU3BOSIbHBINM CTUX Ha MEPBYIO
CTPaHWUKY ANA 3ay4YVBaHWA, 414 3TOTO MO KHOMKE HYXKHO YCTaHOBUTb
csoctBo ReadOnly komnoHeHTta meFull B 3HaueHKe false; BBeAeHHbIN
NONb30BaTENEM CTUIX, HAMPUMEP, 338 CYET KOMMPOBAHNA-BCTABKM MOKHO
COXpaHNTb B dalne, 3anmncas B poem.txt ero HasgaHve 1 aBTopa.

M 3T0O—TONbKO Hebonblloe KOAMYEeCTBO BO3MOXHbLIX uaen! Mbl yBepe-
Hbl, YTO Bbl CMOCOBHbI NPUAYMaTb ropasfo bonble UHTePeCHbIX anropuTMoB
M METOAO0B 3aMNOMVHaHMA. bonbluoe KONMYecTBO anropuTMOB AaCT BaM OCHOBY
NpoBeCTN UccnefoBaHve. ECnv y Bac eCTb Apy3bA, FOTOBbIE MOYy4acTBOBATb, TO
OyaeT NPOCTO BENMKONEMNHO. YCTAHOBUTE Ha X CMAaPTHOHbI NPUNOXKeH e, pas-
AanTe OANH U TO e CTUX, HO MYCTb KaXKAblM MCMOb3yeT CBOW anropntm. MoxHO
[1aTb Pa3Hble CTVXW, HO OAMH anropuUTM. BapbnpoBaTb CTXaMK U afilrOPUTMaMK
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HY>XHO 00A3aTeflbHO, UTOObI OLleHKa Oblna 0OBbEKTUBHON. B pe3ynbTtate nccne-
AOBaHMA Bbl CMOXKeTe onpeAenTb Cambll NyYLlniA anropuT™ And 3anoMuHaHNS
CTVXOB. [TPUATHBIM [ONOAHUTENbHBIM 3ddeKToM OyaeT Macca BblyYeHHbIX CTK-
XOB Bam¥l 1 BalWMM Apy3bsamut. [TonyyeHHbIM MPOrpeccoM MOXHO AeNNTbCA Ye-
pe3 coumanbHble ceTn Npu nomoulm Share Sheets.

Mocne 3ayunBaHNA CTUXOB MOXKHO NEPENTN K Npo3e. ECTb Takne dparmen-
Tbl, KOTOPbIE MO KpacoTe He yCTynaloT pUPMOBAHHBIM CTMXaM. DTO yxe none
BalUMX CAMOCTOATENbHbBIX MCCNeAoBaHNA. Kak pa3buTtb TEKCT Ha GparMeHTbl, Kak
BbINOSIHATL COKPbITUE. Takoe NpunoxeHne byaeT BeCbMa NONEe3HO /1A 3ay4uLBa-
HMA TEKCTOB Ha MHOCTPaAHHOM A3blke. B mobom cnyuae, Baw Tpya He NponaaéT
AapPOM, @ NTOMUMO Pa3BUTUA Ballero YpoBHA NpodeccroHan3ma B Mporpammm-
poBaHWUK ByaeT pacTv v BaWwW NUTePaTypPHbIE 1 faxe apTUCTUYECKne Cnocob-
HOCTMW.

7.5. 3anucb ronoca

[1pOEKT BbIMOMIHEH, MPUNOXEHWE OTNAaXeHO, NepBOe AIMHHOE KpacnBoe
CTVUXOTBOPEHME BblyueHO Onarogaps Hallel HebOoMbWOoW, HO NMONEe3HON NpPo-
rpamme. Ho npocToe MexaHnyecKoe 3ay4rBaHme 1 6e33MoLMoHanbHOe NpoyTe-
HWe He TONbKO He MopaayeT cylatenei, Ho AaXKe MOXET UCMOPTUTb XOPOLW KA
CTUX. Bnéknbln ronoc, HeBblpasuTenbHaa UHTOHALUMA, COMBUMBLIA PUTM — BOT
OHW, FNaBHble BParn Xopouwen nos3nun. BelyunTb CTUXOTBOpPEHME — ellje Nos-
Aena, BTOPYI YaCTb YCUAUI HY>KHO NOTPATUTb, YTOObI HayUUTbCA ero NpaBusb-
HO «CbIrpaTby. KOHEUHO, MOXHO TPEHUPOBATLCA Ha APY3bAX M POACTBEHHWKOB,
eCnn Y HUX XBaTUT TepneHud. fopa3no nydlle «nocaylaTb ceba Co CTOPOHbI».
[1na 3T0ro Mbl 4OOABMM K Hallel NporpaMmmMme KHOMKM «3ammncb», «CTOM» U «BOC-
nponssectu». MUKPOdOHbI COBPEMEHHbIX CMAaPTPOHOB AOCTATOUHO XOPOLLN,
UTOObI MONYUYNTb BMOSIHE KAUECTBEHHYIO ayaMO 3annchb.

Kak 06blUHO, HaUHEM C MHTepdenca. MNpu pa3aeneHn Kofa Ha HTepdelc-
HYI0 1 QYHKLUMOHANbHYIO YacTu OHM 0be MOryT pa3pabaTbiBaThbCA HE3ABMCUMO,
T.€. B Nt0OOM NocnefosateNbHOCTU. Ho Ana HaumHaoWmMX pa3paboTuMKoB Npo-
lle HauMHaTb C INEMEHTOB yNpaBneHunaA. Kak TONbKO Mbl PasMecTmM Ha MHTep-
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derce HyxHble KHOMKK, GYHKLMOHANbHOCTb CTaHET 414 HaC bonee OTYETNMBON.
Co3pagnm KNoH NpoekTa B nanke «Project 7.2» 1 OTKPOeM NPOeKT 13 Heé. Bbl-
aenvm tcMain 1 cmeHunm Align ¢ Client Ha None. [lobasum TToolBar, cBoncTeo
Align yctanosum B Top, a Name B tbRecord. Mocne s1oro BepHém Align B 3Ha-

yeHune Client gng KoMnoHeHTa tcMain.

PasmecTM Ha BTOpoWt cBepxy tbRecord yeTbipe GbiCTpble KHOMKK TSpeed-
Button c Align = Right. Ho He ToponuTtecb co3aaBaTb A4 HUX NpoLeaypbl OT-
Knvka. Jlydwe Becb QyHKUMOHaN CO3faBaTh LIEHTPAM3OBAHO M MaKCMManb-
HO M30/IMPOBAHO OT MHTepdenca. KHOMKN MOryT MOMEHATbCA, @ QYHKLMOHaN
ocTaHeTcA. [1na 3Toro ecTb cneumanbHbii KOMMNOHeHT TActionList, KOTOpPbIV Mbl
M pa3mecTm Ha dopme. [IBaxKabl LeNKHeM Ha Hero 1 406aBUM YeTbipe HOBbIX

aencTens (puc. 7.6).

Style: Android
3onoTan OceHb. b. I

SpeedBut... SpeedBut...

Ocenb. Ckazounelil yepTor,
Bcem oTkprIThid Ans oG3opa.
Mpoceku necHeix gopor,
3arnAgeEwmxca B o3epa.

Kak Ha BBICTAEKE KapTHH:
3ansl, 3ansl, 3aibl, 3ansl
BazoB, AceHed, ocuH

B nosonote neboisanoi.

MNONHOCTbIO YEPE3 CTPO

w | Views: (Master

dCTepHakK

SpeedBut... SpeedBut...

EoEnE
SELe]
SVE TS

ActionList]

(0]

MediaPlayerl

YKY NEPBLIE CNOBA

W

@ Editing fmMain ActionList]

i d
New Action

| Mew ShowShareSheetAction
Mew Standard Action...

Ins
Alt+Ins
Ctrl+Ins

=

Puc. 7.6. MakemuposaHue 06H081EHHO20 UHMepgelica
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KaK TONbKO Mbl Ll'O6aBI/IJ'II/I HOBblIE KOMMOHEHTbI, HYyXXHO CpPa3y N3MEHNTb UM
MMEHa CO CTaHOaPTHbLIX MO YMOJTHaHNIO Ha HOBbIE, HAlMOJIHEHHbIE CMbICJTOM:

Csoricteo Name no-ymonyaHuio KoppeKkTHoe nms

Action1 aStartRecord

Action2 aStopRecord

Action3 aStartPlayBack

Action4 aStopPlayBack

ToolButton1 tbStartRecord

ToolButton2 tbStopRecord

ToolButton3 tbStartPlayBack

ToolButotn4 tbStopPlayBack

OueHb TakKe NoNe3Ho Cpasy BbAENNTb C KHOMKOW Shift Bce ueTbipe gencTana
M BPYYHYIO BBECTU MM CBOMCTBO Category. ECiv Mbl BbiAenaem rpynmy KOMmno-
HEHTOB W M3MEHAEM UX CBOWCTBO, TO OHO CTaHOBWUTCA OAMHAKOBbIM AS1A BCEX
BbleNaHHbIX 3nemeHTOB. [laHHaA TexHMKa BeCbMa SPPEKTVIBHA, KOraa Konmnue-
CTBO «[1€MCTBUIM» CTAHOBUTCA OOoblle AeCATH, YTO BeCbMa XapaKTEPHO Aake
ANA MOOUIbHbBIX MPUAOXKeHWI. Koraa Mbl HazHauuM «encTBMAM» CBOIO KaTero-
puto, TO MX Npolle OyaeT B STON KaTeropuu HamT B KOMNoHeHTe ActionlList.

[MoouepeaHo Bblbepem «bOblCTpble» KHOMKKM thStartRecord, tbStopRecord,
tbStartPlayBack 1 tbStopPlayBack v cBskem mx C COOTBETCTBYKOWUMUN AEN-
cteuamn B Object Inspector yepes cBoncTBO Action AnA Kakaowm n3 Hux. He
CTOUT M3MEHATb HAAMMCb Ha KHOMKK Yepe3 nx CBOWMCTBA. [onpobyiite 3aaaTb
CBOWCTBO Text y KomnoHeHTOB Action. Bbl yBMAKWTE, YTO aBTOMATUYECKN VI3MEHA-
0TCA U TEKCT Ha KHomKax. [Ana aencTeuin aStartRecord n aStopRecord 3apanTe
CBOWMCTBO Text Kak «CtapTt» 1 «CTomny, COOTBETCTBEHHO. 1114 AENCTBUIA 1 KHOMOK,
KOTOpble HaUYMHAOT WU OCTAHABAMBAIOT BOCMPOM3BEAEHME, He Oyaem BBOAUTb
TekcT. na tbStartPlayBack n ceoicta StyleLookup BbibepuTe 3HauyeHne n3
cnncka playtoolbutton, a ana tbStopPlayBack n csonctea StyleLookup 3Haue-
Hue stoptoolbutton. [MepekntounTe CTUNb B An3anHepe Ha Android 1 cpaBHUTE
pe3ynbTaT C TeM, YTO MOKAa3aHO Ha puc. 7.7.
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Structure ® %X @ Welcome Page| 5 poem | 9
5|
= D frmMain -
=-w§ ActionList]
= & Record 3onoTtas OceHb. b. MNacTepHak
', aStartRecord @ ©@ ©
% aStopRecord
@3anuce® Cron
% aStartPlayBack ’ .
@ @ @
StopPlayBack
% astopriaybac Ocetb. Ckasoumblil uepTor,
»% MediaPlayerl Bcen or = s
Pl Cen OTKPLITEIA 4nA of30pa.
= :RECUFd Mpocexu necHex gopar, =
[5] sbStartRecord 3arNRASEWMKCA B D3Epa. Actionlist1
shStopPlayback
sbStopRecord Kak 1a seicTaEke kapTuH:
[S] thPlayBack 3anki, 33Nk, 33061, 33061
4 tbTop Brsos, Acened, ocun MediaPlayerl
IbTop
= tcMain MONHOCTLIO HEPE3 CTPOYKY  MEPBbIE CITIOBA
+ tiEveryOtherline -

Puc. 7.7. juzaiiH uHmepdelica ons Android

[MoAroToBMMCH K KOAMPOBaHMIO. Pa3mecTm Ha popme KomnoHeHT TMedi-
aPlayer, 3aTem nepeknYMMCA B peakTtop Koda W B pa3dene uses A06aBUM
System.IOUtils.B pa3gene private knacca Gpopmbl OOABNM NePEMEHHYIO
FMicrophone: TAudioCaptureDevice. Onatb BepHEMCA K Action-
List1. lanee ana Kaxkgoro AencTeuma nocnegosaTenbHo KnnkHem Ha OnExecute.
3aTeM pasoMm /1A BCex npoLeayp OTKMKa BBEAEM CliefyoLmiA KO 414 aBTOMa-
TUYECKM CO3[aHHbIX Mpoueayp:

procedure TfmMain.aStartPlayBackExecute (Sender:

begin

// BamaTe nMsa Qarina s BOCIPOM3BENEHMS

MediaPlayerl.FileName:= TPath.GetHomePath +

// BanyCTUTE OPOMUIPEBATEJb
MediaPlayerl.Play;

TObject) ;

‘/poem.3GP’;

end;

procedure TfmMain.aStartRecordExecute (Sender: TObject);
begin

// UMHUIMATIN3AINMST MUKPODPOHA

FMicrophone:= TCaptureDeviceManager.Current.DefaultAudioCap-
tureDevice;

// BamaHwe Qaria Ojad 3amrcy I'OJO0Ca
FMicrophone.FileName:= TPath.GetHomePath +
// HayaTe 3aM0McChk I'OJIOCA
FMicrophone.StartCapture;

end;

‘/poem.3GP’;



MOBWABHOE MNPUAOXKEHNE AAA N3YHEHA MO33 [ 291 ]

procedure TfmMain.aStopPlayBackExecute (Sender: TObject);
begin

// OCTaHOBUTE BOCHIPOMU3BEIEHME

MediaPlayerl.Stop;

end;

procedure TfmMain.aStopRecordExecute (Sender: TObject);
begin

// OCTAHOBUTE 3amMChk I'OJOCA

FMicrophone.StopCapture;

end;

[Mepen Tem, Kak 3anyCTUTb NpunoxeHue, Bbibepem nnatdopmy Android.
[JaHHbIM kof byaeT paboTaTb TONbKO Ha Hel. [TprnoxeHua Ha AaHHOM NnaThop-
Me TpeOyioT pa3peLenHnit AnA BbINOIHEHWA OYeHb MHOMMX AeNCTBUIA, BKOYAA
AOCTYMN 1 1NCMOMb30BaHWe MUKPOdOHa. 10 yMONUYaHMo NPOeKTbl MOOWbHbIX
npunoxenun ana Android B Delphi/RAD Studio/C++Builder He nmetoT gaHHbIX
paspeweHuit. [TosTomy neperaém B HaCTPOMKM MPOEKTa B MMaBHOM MeHO Proj-
ect->Options. B aepese HacTpoek Bbibepem y3en User Permissions 1 paspelunm
NPWNOKEHNE 3aNNCbIBaTb FONOC, Kak MOKa3aHo Ha pucC. 7.8 B NeBOW YacTu:

(& ] Project Options for libProject7.so (Android - Debug) :
4 @ CeefeHns 0 NPUNOKEHUN
4 - Delphi Compiler i
. g confi -A i .
Compling Target: ' Debug configuration - Android platform v Apply... Save...
::ktjsnand FAMN%E| &Read sodial stream false
Outpj{ ClCs 1 Read sync settings | |false
! + Read sync stats false
4 -Resource Compiler r
+/ Read user dictionary || false
Directories and Con
+ Receive boot completed false
Build Events
+ Receive mms | |false
Entilement List
Forms + Receive WAP push [ | false
I +| Record audio Filtrue)
4 - Application
Orientation +/|Reorder tasks |_|false
) rentato + |Send SMS false
Version Info ¥ Set alarm [ false
4 Packages R
t|Set time zone false
Runtime Packages
+ Set wallpaper || false
4 -Debugger -
Symbol Tabl +|Set wallpaper hints || false
YmMOO! | aDies
! #l|Subscribed feeds read false
+ \Write profile false
< > ru] T TSP, [P
0K Cancel Help

NONHBIA AOCTYN K MHTEpHeTY

Puc. 7.8. Hacmpoliku paspeweHuli 0719 MOb6UIbHO20 NPUTOXKEHUS
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Korga npunoxeHue yxe OyaeT pa3melleHO Ha MOOWUIbHOM YCTPOWCTBE,
MOKHO 33TV B HACTPOWKM U Takke MOCMOTPETb pa3pelleHns (puc. 7.8, cnpaga).

Cobepém 1 3anyCcTUM NpUIoKeHne Ha MOOUAbLHOM yCcTponcTee. Ecnu Bbl
BHUMATENBHO TECTUPOBANM MPUNOXKEHWe, TO 3aMeTUIN HEKOTOPYK OCObeH-
HOCTb MO CpPaBHEHWIO C NPOGECCMOHANbHBIMIA MPUNOXEHUAMN. VI3HauanbHO
AOCTYMHBIMA MOFYT OblTb TONMBKO KHOMKWM ANA Hadyana 3anmcu v BOCAPOWU3-
BefeHuA. KHOMKM OCTaHOBKM 3amnmci 1 BOCMPOW3BEAEHUA CTaHOBATCA aK-
TUBHBIMW TOJIbKO TOTAa, KOTAa 3TV MPOLECCH yKe 3anylleHbl. Takxe, Hanpu-
Mep, KOrfa Mbl 3amyCTUAM 3anncb, TO faHHaA KHOMKa ONOKMpYyeTCa 1 BTOPOM
pa3 HaxaTb €€ Henb3A. Moxem [aTb TakoW COBET — UCMOJb3ynTe CBOW-
ct8o Enabled y «peincteuin». Hanpumep, Actionl.Enabled:= false; 3abnoku-
pyeT He TONIbKO «AENCTBME», HO W CBA3AHHYIO C HUM KHOMKY, a Actionl.En-
abled:= true;—HaobopoT. OueHb peKoMeHAyeTCA W3yunTb MaTepuans
no cobbitnio OnUpdate ana «aencTBui». 3TO MONE3HO, KOrAa MOXHO Mpo-
aHanM3MpoBaTb COCTOAHME TFOTOBHOCTU KOMMOHEHTOB, Hampumep, Kom:
if Assigned (FMediaPlayer.Media) then ... N03BOJAET NOHATL,
BbIOpaH N NpaBWbHbIM Garn Ana BOCNPOU3BeeHM .

OnncaHHble Bbllle COBETLI, AaXKe eC/Iv UMK BOCMOMb30BaTbCA aKKYPaTHO,
3HAUUTENbHO YCNOXKHAT KOA. A Halla 33Jaya Ha HayaNbHOM 3Tane caenath Tak,
4ToObl KOAA He ObINO CANLLKOM MHOTFO. VIMEHHO NO3TOMY Mbl 1 ncnonb3yem Del-
phi/RAD Studio/C++Builder gna cozgaHna MOOUAbHbBIX MPUNOKEHNIA.

[1Be MHCTPYMEeHTanbHble NaHenn B Bepxy MHTepdenca — He camoe Kpacu-
BOe pelleHue. Tem bonee, 4TO 3aNMCb Ham NOTPebyeTCA TOMbKO B CaMbli NO-
CNefHNMN MOMEHT, KOrfla CTUX y»Ke BblyyeH.llpeanprmem ewé oaHo ycunmne ana
ynyuleHua nHtepdenca. Caenaem Tak, 4Tobbl MHCTPYMEHTanbHadA NaHenb AnAa
3anuncK bbiNa CKPbITa OCHOBHOE BPEMS, @ OTKPbIBANACh TOMBKO MO HaXKaTuio Ha
CneumanbHyto KHOMKY. HaUHEM B 3TOT pa3 C MPOEKTUPOBAHNA QYHKLIMOHANbHO-
CTW, T.€. C «AENCTBUIN.

[Baxkabl WENKHeM Ha ActionList1, Bblbepem kaTeropuio Record 1 fobasunm
ABa HoBbix aencTeua. OaHo HasoéMm aShowRecordToolBar, apyroe aHideRe-
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cordToolBar. He Hago m3beratb AnvHHbIX UMEH. HAa0b0oPOT, Yem AnvHHee UM,
Tem OOMblIE OHO FOBOPUT O CBOEM KOMMOHeHTe. [JoOaBMM Ha BEPXHIOW WH-
CTpyMeHTanbHyto NaHenb TSpeedButton 1 Ha30BEM, Kak HECNOXKHO [JOraaTbCA,
sbShowRecordToolBar. CeorcTey Align Bbibepem 3HaueHume Right. Ha BTOpyto
CBEPXY MHCTPYMEHTaNbHY0 NaHenb Toxe aobasmm TSpeedButton, Ha3oBEM eé
sbHideRecordToolBar, a ceoncteo Align yctaHoBuUM Toxe B 3HayeHue Right.
UTobbl faHHaA KHOMKa CTana CaMoW MpPaBOW, BM3YyanbHO MbILLKOW NOTaWUm eé
B CaMblil MPaBbli Kpai Tak, YTobbl yxKe CyLIeCTBYIOLME KHOMKM MOABUHYNNCH
BNEBO.

Kak cnefyeT 13 Ha3BaHWsA, NepBad KHOMKa OyaeT NoKasbiBaTb MHCTPYMeH-
TaNbHYIO MaHesb 3anucK, a BTOpasd — CKpbiBaTb eé. Bbilbepem kHomky tbShow-
RecordToolBar 1 ceaxem B Object Inspector eé ¢ «geicTtBrem» aShowRecord-
ToolBar, a kHonky tbHideRecordToolBar—c pencrerem aHideRecordToolBar.
Boigenum kHonky tbShowRecordToolBar n yctaHoBum en ceoncTso StyleLook-
Up B 3HaueHue arrowdowntoolbutton, a ans kHonku tbHideRecordToolBar —
arrowuptoolbutton. MpoBepbTe pe3ynbTaT no puc. 7.9.

M3HavyanbHO MaHenb [omkHa ObiTb CKpbiTa. Bbibepem naHenb tbRecord
M ycTaHoBMM cBoMCTBO Visible B false. Octanocb coBcem HemMHOro — caenatb
TaK, YTOObI MPW HaXKaTUM Ha KHOMKM NMaHenb NosBAAnach 1 ncyesana. lNockonb-
Ky KHOMKM Yy Hac CBA3aHbl C aencteuamu, tbShowRecordToolBar ¢ gencranem
aShowRecordToolBar, a tbHideRecordToolBar ¢ aenctesnem aHideRecordTool-
Bar, TO peann3oBbiBaTb Mbl byaem cobbiTve OnExecute ana Hawmx AeNCTBUN.
A coenaem mbl 3TO TaK:

procedure TfmMain.aHideRecordToolBarExecute (Sender:
TObject) ;

begin

tbRecord.Visible:= false;

end;

procedure TfmMain.aShowRecordToolBarExecute (Sender:
TObject) ;

begin

tbRecord.Visible:= true;

end;
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CMbIC BBEAEHHOTO KoAa ACeH 1 6e3 nposepku. OfHaKO Mbl COXPaHVM 1 3a-
NyCTVM MPOEKT Ha MOOUIBHOM YCTPOWCTBE Mpwu BbibpaHHOW nnatdopme An-
droid B Project Manager.

Structure % @& Welcome Page| [5] poem | i
x5 | - Style: Android hd
%% aHideRecordToolBar L
¥ MediaPlayer!
= o Record 3onotas OceHb. b. MNacTepHake
sbHideRecordToolBar mem
shStartRecord Janmce  Cron ’ . A

shStopPlayback

sbStopRecord Ocenb. CkasouHelid yepTor,

thPlayBack Bcem oTkpeITeil gnA obsopa. W
= thTop Mpocekw necHeix gopor,
IbTop 3arnAgEEWMXCA B O3Epa. ActionListl
sbShowRecordToolBar
< tcMain Kak Ha BRICTABKE KapTUH: E]
- tiEveryOtherLine 3ankl, 3ankl, 348, 3806l
: fiFirstWords 59305, HCEHEZ,'OCMH 3 MediaPlayerl
= tiFull

MONHOCTBID  YEPE3 CTPOYKY TMEPBBIE CNOBA

+f% Customlcon
meFull v

Puc. 7.9. OkoH4YamesnbHbIlU 8apuaHm uHmepgetica

7.6. YBepoMNneHUS

B 3anOMMHaHWM CTUXOB OYeHb BaXKHO [1ef1aTb 3TO NePUOANYecKM, a He 3a
OAWH pa3. Takol noaxof AA€T bonee HagexHble pe3ynbTaTbl. Bblyunnm cTux, a no-
TOM C MPOMEXYTKOM B OAMH Yac noBTopsem. [na peanvsaumm 3ton GyHKUUK
Ha MOOWMbHbBIX MNATGOPMax CyLeCTBYET Takoe MOHATUE KaK «yBeOMIEHMEY,
Ecnu Bbl ncnonb3yeTe CMapTOH B MOBCEAHEBHOW »KMN3HW, TO YBEAOMIEHMA BaM
XOPOLO 3HaKOMbl. Halle npunoxeHne Takke MOXeT CO3[1aBaTb M OTMNPaBATb
yBeIOMAEHWA B CrelanbHbli CepBIC, KOTOPLIN 1 ByaeT Nocbinath Ux Ham. Mc-
NONb30BaThb Mbl UX OyAem Tak: CO3AaEM 1 HanpaBnaem Camu cebe yBeomneHme
O HEeOHXOAMMOCTM MOBTOPUTL CTUXOTBOPEHNME.

Mbl yKe ncuepnany KonuyecTBO CTpaHMueK C 3aKnajkamu B TOM CMbICIIe,
uTo fOOaBNEHNE HOBOW cAienaeT nHTepdenc bonee 3anyTaHHOW. [1o3ToMy BCE,
YTO CBA3AHO C yBedoOMIeHUAMN ByaeT pasmMellleHo Ha oTaenbHON dopme. [1ns
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Windows-npunoxeHunin BTopana (TpeTbs, YeTBépTaa 1 T.4.) dopma OyayT oTo-
OpakaTbCsA Kak OTAeNbHOe OKHO. Takoe OKHO MOXeT ObiTb mepemelleHo npo-
M3BOJNbHbIM 00Pa30M OTHOCUTENbHO MaBHOrO. [11Aa MOOUAbHbBIX MPUIOXKEH W
BTOPOE OKHO MOSBATLCA «MOBEPX» MMaBHOrO, MOHOCTBIO 3aKPbIBas ero. B Ha-
WeM NPUNOXKEHWM AaHHbI NOAXOA ABMAAETCSA BNOHE AOMYCTUMBIM.

[lobaBum B Haw NpoeKT HoByto dopmy. Caenaem 310 Yepes rMaBHOE MeHI0
File->New->Multi-Device Form — Delphi. Ha 3kpaHe noasuTca nyctaa dpopma
C Ha3BaHue Form2. Cpasy nepenmveHyem eé B fmNotification. CBolictea Height
n Width ycTaHOBUM TaKUMK e, Kak 1 Ansa rnasHon popmbl fmMain. Ecnmn Ham
HY>KHO OyZleT NepekNYNTLCA Mexay dopmMamu, To caenatb 310 NpocTo. B rnas-
HOM MeHI0 Bbibepem View->Forms nnm Hakmém KomburHaLmsa knasuw Shift+F12.
MoAaBnUTCA OKHO (purc. 7.10), rae MOXHO BblIOpaTh HyXHY0 GOpMy MO Ha3BaHWIO.
VIMEHHO MO3TOMY M HYXHO Ha3BaTb GOPMbI MO-Pa3HOMY, YTOObI He NPUXOau-
NOCb Tep3aTb cebA COMHEHUAMN: «<HaM Hy»Ha Form3 nnm Form33»?

Q Search for forms
0

|-=| fmMain (Unit1.pas)
-] fmMotification

All files in project group Cancel

Puc. 7.10. Beibop popm 8 cocmase npoekma

Tenepb, kKoraa Mbl MOXeM CBOOOAHO NepemellaTbca Mexay Gopmamm Npo-
eKTa, onAaTtb Bbibepem dopmy fmNotification v 3aimémcs eé arsaiHom. [1lobasum
Ha fmNotification komnoHeHT TToolBar 1 nepermeHyem ero B tbTop, a 3aTem
TListBox, koTopbin nepermeHyem 8 IbNotification. CBoiictay Align KOMNOHEHTY
IbNotification 3agaanm 3HaueHume Client. B cnncok no npaBom KHomMke Jo6aBumM
ABa anemeHTa TListBoxltem. Caenaem ux Am3anH MakclmanbHO NPOCTbIM: BblOe-
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pem cBOMCTBO StyleLookup 1 yctaHoBMM 3aHUeHMe listboxitemnodetail. Ha nep-
BbII N1EMEHT CMMNCKa Pa3mMecTUM KOMMOHeHT TSpinBox, Ha BTopon — TButton.
CBowncTBO Text ana NepBoro 3agagnm Kak «Hepes, MnH», a BTopoMy «[1oBTOpPUTL
CTux». KHomke 3afaamm Text kak «<HanomHuTby. Ha Toolbar pazmectim TSpeed-
Button, ceomcteo Align 3apgagum Kak Left, a StyleLookup kak backtoolbutton.
[poBepbTe AM3anH BTopon Gopmbl Mo puc. 7.11. 3apaHee gobasum Tyaa TAC-
tionList n TNotificationCenter.

Structure % @l Welcome Page| & Unit! |
* | style: | £ windows W
=[] fmNotification
=-w§ ActionList]
3 & (Mo Categery)
= ListBox1
I [E1 ListBoxltern Yepes, MuH
S sbinterval
=& ListBoxitemn2
bulotify MoBTOPWTE CTHX Hanomkute
Ua MotificationCenter]
= thTop

[S] sbBack

ActionListl

< Hazan

Object Inspector rx

sbinterval TSpinBox -

Properties | Events MetificationCenterl
tn cked [ False L]

=l Margins (TBounds)

Puc. 7.11. [Ju3atiH amopoul hopmebl

ObpaTuTe BHMMaHMe Ha KOMMOHeHTbl TSpinBox 1 TButton. OHKM akKypaTHO
BbIDOBHEHbI MO MPaBOW CTOPOHE C PaBHOMEPHbBIMM OTCTYMNaMm CBEPXY U CHU3Y.
Ecnv mbl Byaem 13MeHATb pasMepbl GOpPMbl, TO X PAClONOKeHNe OCTaHeTCA
TakMM e akkypaTHbIM. CBOMCTBO Align 3TMX KOMMOHEHTOB YCTAaHOBMEHO Kak
Right, noatomy oHu «npuaMnatoT» K NpaBov CTopoHe. Ho 3To elé He BCE. AKKy-
paTHble OTCTYMbl B 10 NUKCenen CBepxy, CHN3Y 1 CNpaBa AOCTUrAIOTCA 3afaHW-
eM COOTBETCTBYIOWMX BENNYMH CBOMCTBa Margin (mone). Boigenvm nooyepeaHo
3TV KOMMOHEeHTbI, packpoem cBoncTBO Margin B Object Inspector v BNOKeH-
HblM cBoMCTBaMm Right, Top 1 Bottom ycTtaHoBMM 3HaueHre 10 (puc. 7.12). Kak bbl
Tenepb He M3MEeHANNCb pa3mepbl GOPMbl MPK 3aMyCcke Ha YCTPOWCTBAX C pas-
MYHBIMLA 3KPaHamMK, AaHHble KOMMOHEeHTbl OyAyT pa3melleHbl NpakTUYecKn
naeanbHo.
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Object Inspector X
sbinterval TSpinBox v © © O]
@< 1 >@
Properties | Events (i ﬂ 9
=I|Margins (TBounds) A
‘Boﬂon1 10 H
dNOMHWUTDL
Left 0
Right 10

__TOp 10 rﬁ]

Puc. 7.12. HacTporka csonctea Margin

[Baxabl WENKHem Ha ActionList1 1 fob6aBnm HOBOE OObIYHOE «1EeCTBUE.
Hazosém ero aBackToMainForm, no Hemy Mbl byaem BO3BpalLaTbca 06paTHO Ha
rnasHyto opmy. CobbiTre Onkxecute Ana AaHHOrO AENCTBMA 3aKOAMPYEM KakK:

procedure TfmNotification.aBackExecute (Sender: TObject);

begin

Close;
end;

Close — 310 npouenypa. OHa NpUHaANEeXUT KNnaccy GopMbl, T.e. 3aKPblBaTb-
cA byaeT MMeHHO Tekyllas BTopas ¢opma. COOTBETCTBEHHO, Mbl aBTOMATNUECKM
BO3BPATUMCA Ha rMaBHyto. CBAxeM Tenepb KHOMKy sbBack ¢ aencremem aBack.
Mocne aToro nboe HaxaTue Ha AaHHYK KHOMKY OyAeT Bbi3biBaTb 3aMycK Bae-
AEHHOM npoueaypsbl. [Npouenypa OyaeT 3akpbiBaTb BTOPYIO GOPMY, @ Mbl — Mne-
PexXofnTb Ha MaBHYIo.

[opa3no bonee HacbIWEHHbI Ko NPUAETCA BBECTU AN peanm3aunn Hano-
MUHaHKA. OnaTb 3araém B ActionList1, nobaBrM HOBOE AeNCTBME, KOTOPOE Me-
penmeHyem B aNotify. [Baxabl LWENKHEM Ha AeNCTBUM 1 BBEAEM B MpoLieaypy
OTK/IMKa Cnefyowmnm Koa:
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procedure TfmNotification.aNotifyExecute (Sender: TObject);
var

// rnepeMeHHasd nJjid CCBUIKM Ha obBeKT «KyBeIOMJIeHMre»
myNotification: TNotification;

begin

// cosmars «yBeILOMIICHME»

MyNotification:= NotificationCenterl.CreateNotification;

// TekcT yBemoObMIIeHUS

MyNotification.AlertBody:= ‘moBTOopuTL CTUX’;

// YCTAHOBUTE BpeMsi, UYepes Kakoe yBeIOMJICHMEe OyIeT I[IOCJIAHO
MyNotification.FireDate:= Now + EncodeTime (0, Round(sbInter-
val.Value), 10, 0);

// MOCTaBUTE YBEIOMJIEHME B PaCHHUCAaHUE
NotificationCenterl.ScheduleNotification (MyNotification) ;

// yOoanurTs OOBEeKT

MyNotification.Free;

end;

PaccmoTpum noapobHo, uto NponcxoamnT. OAHNUM 13 FaBHbIX KOMIOHEHTOB
asnsetca TNotificationCenter, koTopblit Ha3biBaeTcA y Hac NotificationCenterl
W pacnonaraeTca Ha popme. Ha dopme OH NpeAcTaBieH B BUAE KOMMOHEHT],
HO NPV 3aMyCKe OH HWKakK He 0TobpaxaeTcs. Bca ero Moulb 3aknoyeHa B He3pu-
MOM GyHKLMOHane. IMeHHO OH OTBeYaeT 3a MOChIIKY yBegoMaeHnn. Hanomu-
HaHve y Hac byaeT NpUxXoAnTb B BUAE YBEAOMIEHNA — CTaHAAPTHOro CepBuca
MOOMBbHbBIX ONepPaLMOHHbIX CUCTeM. YToObl 334eMCTBOBATb JaHHbIN KOMMOHEHT,
Haflo CHauana co3faatb «0bbeKT» yBeaomneHue. [NpeacTaBbte cebe, UTo LIEHTP
yBeAOMEHUI — 3TO NOYTOBaA Cyxba. YTobbl OHa 4OCTaBMa NMCbMO agpeca-
Ty, €r0 HY»KHO CO3[aTb Kak «0bbeKT». Co3aBaTb OOBEKTLI Mbl YXKe ymeeM, A5
Uero Hy)kHa nepemeHHasa T1na ccbika, Yem v asndetca myNotification: TNoti-
fication.

B camom Hauane npouenypbl NePBLIM Ke AeNCTBUEM Mbl MPY MOMOLLM LieH-
Tpa yBeAOMIEHNA CO3AaANM HOBOE YBEAOMIIEHME 1 COXPaHMM CChISIKY Ha HEero
B nepemenHor myNotification. Tenepb yepes AaHHYK CCbIIKY MOXHO MOAW-
dnUMPOoBaTb CO3AaHHbIN 0OBEKT. Mbl M3MeHAeM CBONCTBA HOBOrO 0OBbEKTa, 3a-
[aBasA TeKCT yBeomneHma vepes ceoncteo AlertBody 1 Bpema cpabatbiBaHWA
yepe3 FireDate. 3gecb Mbl Nonagaem B 061acTb paboThl C AaTamMu U BDEMEHEM.
OyHkuma Now BO3BpallaeT Tekyllyto AaTy, a dyHKuma EncodeTime — 3akoau-
POBAHHOE BPEMA. 3a4eM BpeMA HYKHO KOAMPOBAaTb! Bpema 13 nprBblYHbLIX
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YETbIPEX 3HAYEHWNI — YacCbl, MUHYTbI, CEKYHLbI, MUITNCEKYHbl — BCErga KOAu-
pyeTcA B O4HO YMCO. B MalWMHHOM NpeACcTaBieHnn BpemMa — 3TO BCEro fnllb
OAHO 3HaueHwue. [103ToMy Mbl 1 KOOMPYEM ero 13 YeTblpEX 3HayeHuin. Bmecto
3HAYEHWM MWHYT Mbl BMOMM KOHCTPYKUMIO Round (SpinBoxl1.Value).
SpinBoxl.Value—3TO BBeEeHHOE MOJIb30OBaTENEM 3HAaYeHNEe MHTepBana
NOCbINKM yBeAOMNeHuA. [pybo roBops, Yepes CKObKO NPUAET HaNOMUHaHMe.
Mbl 3TO 3HaueHre nocbinaem B yHkUMo Round(...), KOTopad nony4yaeT Belle-
CTBEHHOE YMCO, a BO3BPALLaeT Lesoe. Llenoe 3HaueHne Ham Hy»HO, T.K. KOMn-
4eCTBO MUHYT — 3TO LeSIOYMNCIIEHHAA BeNnyHa.

OcTatoTca ABa AencTBuA. [lepBoe — Mbl OTNpaBiAemM CO3[aHHbI OOBbEKT
«yBeOMJIEHNEY B LIEHTP YBEeOOMNEHNN. BTopoe 1 nocnefHee — yHUYTOXaemM
CO3/4aHHbIN 0OBEKT, T.K. OH CBOE 1eN0 Yxxe caenan. MoxHo co3aaBaTb yBeomIe-
HKA, KOTopble Byay NPUXOAUTL NepUoaMYeCcKn, TOrAa YBEAOMIEHNA O HeOOXO-
ANMOCTV MOBTOPATb CTUXOTBOPEHME OyayT NPUXOANTL MOSb30BaTENO KaXKAbIM
yac. MOXHO NOCTYMMUTb MO-MHOMY B 3aBMCMMOCTM OT MJ1aHa NMOBTOPEHNA CTUXA:
Cpa3y CO3/AaTb HECKOMBbKO HanOMMHaHWI. OgHO OyAeT HaNOMKHATb NePeYnTaTh
CTUX Yepes yac, pyroe — yepes [Ba, NOTOM Ha yTpo cnepyowero aHA. Mox-
HO OYeHb TOYHO 3afaTb AaTy M BpeMa nNpw nomoln dyHKumm EncodeDateTime,
KyZla B KayeCTBe MapameTpoB nepefaérca rofd, Mecau, AeHb, Yac, M1UHYTa, ce-
KyHAa 1 MunnncekyHaa. Ho, KoHeuHo, bonee yaobHO ncnonb3osatb Now Kak
TeKyLLyI0 AaTy 1 yKe Aanblie fobasnAaTb Bpemd, ncnonbsya EncodeTime.

Kaxngon popme B MpoekTe COOTBETCTBYET OTAENbHbLIM MOAYb UK «Unit».
Kaxnaa ¢opma, Kak Mbl 3Haem, 370 06beKT Knacca. OguH Mofynb, OAWH Knacc,
oaHa ¢opma. Bcé poctatouHo npocTo. Ho 4To fenatb, Koraa Hy»<HO 13 OAHON
bopmbl 06paTnTLCA K Apyron? MNpu 3anycke NoABNAeTca rnasHas Gopma, 13 Ko-
TOPOW HY>KHO BbI3biBaTb Apyryto. [laBante nsyunm puc. 7.13, npeaBaputensHo
BblOpaBs Unit1.pas nocpeacTBom rnaBHoOro meHto View->Units. [ToTom B rmaBHOM
e MeHto Bbibepem File->Save As, nanbuie BBegém MainUnit. To ke camoe npo-
aenaem 1 ¢ Unit2, coxpaHne ero noa nmeHem NotificationUnit. Tenepb y Hac
NOJSIHAaA rapPMOHMA B UMEHaX.
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3onoTasn OceHb. a < Hazaa
b. MacTepHak
@ @ 0]
Ocenb. Ckazounbiii yepror, Yepes, MuH o< 1 >0
Bcem orxpeimii 417 0630pa. e e ©
Mpocexu necHeix gopor,
3arnapeswmxcs & o3epa. MoBTopuTL CTUX HanomHwTe
F‘Q
Kak Ha suicTasxe KapTuH: =]
3anei, 3anl, 338, 3306l ActionList1
Basos, acenen, ocun =
B nosonote Hebuiganoi. ActionList1
Nune: 06pyw 30n0T0H — MediaPlayer1
|

NotificationCenter1

MONHOCTLIO  YEPE3 CTPONKY MEPBLIE CNIOBA

unit MainUnit.pas; Unit NotificationUnit.pas;

-
-
-

File->Use Unit...| -~

7
usesQotificationUnit.pas;

Puc. 7.13. Bzaumooelicmsue ¢popm 8 npoekme

Dopma fmMain npeanctasneHa cBOMM Knaccom B moayne MainUnit. @opma
frmNotification — B cBoém mopayne NotificationUnit. Kaxaaa ¢opma HaxoamTcs
B CBOEM OTLE/IbHOM MOZY/E W HAYEro He 3HaeT O CyLeCTBOBaHUN apyron. [Ind
HaC 3TO He NOAXOANT, T.K. Mbl COBMPaemMcA 13 rMaBHOM GOPMbI BbI3BaTb BTOPY!O.
[na 3Toro Hy»Ho, 4Tobbl raBHas GopMa «3Hana» O CyLEeCTBOBaHUY BTOPOW.
CpenaTb 370 NpocTo. Boibepem MainUnit uepes rnasHoe meHto View->Units. ..
[MoTom onATb B rnaBHOM MeHto File->Use Unit..., a B noABMBLIEMCA OKHe (puC.
7.14) BbloenmM eAUHCTBEHHbIV OCTYMHbBIE SEMEHT B CMINCKE Y HAXKMEM KHOMKY
«OK». B pesynbrate 31010 B rMasHoM Mogyne MainUnit noAasnTcA CTpoYKa, no-
Ka3aHHble B f1IeBOW YacTu puc. 7.14.
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Q Use Unit n var
;) fmMain: TfmMain;
g1 NotificationUnit. pas implementation
{SR *.fmx}
,.7' uses NotificationUnit; |
- |
)iog
’1’ procedure TfmMain.aHideRecordToolBarExecute (Sender:
Add to: (O Interface ®) Implementation s begin
-7 tbRecord.Visible := false;

>
oK - Cancel end;

Puc. 7.14. Boi6bop 8mopo2o modyna

Tenepb rapaHTMPOBAHHO M3 rNaBHOW GOPMbl MOXKHO BbI3blBaTb BTOPYIO
dopmy. MNpexae yem caenatb 3TO M 3aBEPWNTL MPOEKT, MPOAENaemM HeCKOMb-
KO CTpaHHOe ynpaxHeHue. Ero cmbicn OygeT B 3akpenneHnn tembl. [epenaém
B IMIaBHOM MEHI0 B HAaCTPOMKKM NpoekTa Project->Options, rae 3aTem B NeBOW Ya-
CTV B epeBe onumin Haéaem y3en Forms (puc. 7.15). BHUMaTensHO nlyymm, 4to
MOHO V3MEHNTb. B N€BOM CAMCKe Mbl BUAMM CAMCOK BCEX GOPM, OCTYMHbIX
B MpUIOXeHu. TporaTb ero He bygem. 3aTo NOCMOTPUM Ha BEPXHWI BbiNaaato-
WM CNUCOK, O3arnaBneHHbi MainForm. B kauecTse rnaBHom GOpMbl Tam CTOUT
fmMain. Ho ecnu mbl noMeHsaem B aToM komnoHeHTe fmMain Ha fmNotification,
3aTeM HaxMéM «OK», MOTOM COXPaHMM M 3aMnyCTUM MPOEKT, TO Mbl YBUANM. ..
YTO rNaBHoM Gpopmol ctana BTopas! OTCloda Aenaem BaXKHbIM BbIBO/: rMaBHOM
bopmoi CTaHOBUTCA Ta, KOTOPaA Nepeasd Mo CUETY B MacTepe GOPM HACTPOeK
npoekTa. BepHémca B Project->Options 1 BOCCTaHOBMM rMaBeHCTBO Gopmbl fm-
Main.

[301]

TObject) ;



[302] T[AABA7

(€] Project Options (Win32 - Debug) | x |
4 - Delphi Compiler
Compiling
Hints and Warnings . =
Linking
o -cicrs | | I —
4 - Resource Compiler = i =
Directories and Con fmMain
Build Events fmNotification
Entitlement List <
Uses Permissions
Forms
4 - Application 2
Orientation
Version Info <<
4 -Packages
Runtime Packages
4 - Debugger 2>
Symbol Tables
Environment Block
Provisioning
OK | Cancel Help

Puc. 7.15. Boibopa 2nasHou hopmel 8 HACMpOUKaAx npoekma

Bo3spallaemca B rnasHyto dopmy fmMain, 3aTem B an3ariHepe fobasndaem
el onHy «OblcTpyto» KHoMKy TSpeedButton ¢ umeHem sbShowNotification-
Form u conctBom LookupStyle = bookmarkstoolbutton. B ActionList1 go6a-
BUM fencTeme aShowNotificationForm, ceaxkem ero ¢ kHonko sbShowNotifi-
cationForm. 3atem «aencTBMIO» aAnM OTKIMK:

procedure TfmMain.aShowNitificationFormExecute (Sender:

TObject) ;

begin

fmNotification.Show;
end;

Koa BecbMa NpocT. Mbl MpOCTO NOKa3biBaem BTOpon Gpopmbl. [lanbuie Bce
AencTema OyayT NponcxoauTb Ha Hel. [Tonb3oBaTeNb CO3AaCT yBeAOMIeHMe
M HaXKMET «Hazaf», 3aKpblB TEM CaMblM BTOPYIO GOPMY 1 BEPHYBLUMCb Ha rNaB-
Hyto. He 3abyabTe nepeknounTbca Npu cbopke npoekTa Ha nnatdopmy An-
droid, T.k. Ha nnatdopme Windows Mbl CMOXKeM NPOTECTUPOBATL TObKO 00Uy
yacTb MHTepdenca. OyHKLUMOHAN, CBA3AHHbIN C CO3AaHMEM YBEAOMIEHUI, pa-
6oTaTb He byaeT. Ho ana Android BCE AOMKHO BbIFAAETb TaK, Kak MOKa3aHO Ha
puc. 7.16.



MOBUABHOE MPUAOXEHNE ANA 13YHEHA O33NV

Bbl MOXKeTe 3anyCTUTb Hallle MPUIIOXEHME, BbI3biBaTb BTOPYIO GOPMY, 3aTem
3a71aTb YBeJOM/IeHME 1 MOTOM [laxke BbIrpy3uTb NpunoxeHue. [Mpo npolwecTsum
33[1JaHHOTO MHTEpPBaNna BpemeHn NpUaET yBeAOMIeHWe, KIMKHYB Ha KOTOPOM
Mbl 3aMyCTUM NMPUIOKEHVE C FOTOBBIM /17 MOBTOPEHWS CTVXOM. [laHHOe npuno-
XeHne obecneunBaeT BaC NPEKPACHbIM MHCTPYMEHTOM NPOoBeAeHVA AeNCTBI-
TENbHO Hay4HbIX MCCnenoBaHWi. [onpobyiTe cHauana Ha cebe, TUlaTeNbHO
GUKCKpYA, KaKne CTUXOTBOPEHWUA Bbl YUYW, CKOSTIbKO NOTPATUAM BPEMEHM, KaK
NOBTOPANN, Kakne METOAbl MaCKMPOBaHMA MCMNONb30Banu U T.4. Mbl oUeHb Ha-
AEeeMCs, UTO KTO-TO 13 UMTaTeslel, Co3MaB Takoe NpUoKeHne 1 nposeaa C ero
NOMOLLbIO UCCNEN0BaHNSA, OLLYTUT BAOXHOBEHWME. [/ 3TO MOMOXeT BbibpaTb CBOKO
byayulyto npodeccuio, Hanpymep, NCUXoNora UK JIMHIBUCTA, KOTOPas MOMO-
XeT 3aTeM peann3oBaTb cebsa B NONHON Mepe.

NI 21:47
Eaar "II i 21:47 Bonotan Ocens. [+]
B. NactepHak

Ocew. Craoumbii uepTor,
Boem A 0630)

Hazan

Yepes, MUH < 5 )

MoBTOPUTL CTUX Hanomunte

PN GORY 30MOTOR
KoK Bewels Ha HoBOBPIUHOR
luk Gepeass — noa daTon

113H CHAMOK 3KDaHa MNoge HPOIPAMOR

NONHOCTBIO  YEPE3 CTPONKY MEPBLIE CNIOBA

Puc. 7.16. Paboma ysedomsieHUU 8 NpusioXeHUU
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CucteMa «cyaeps
Ha OCHOBe MOOUABHOM
NPUAOXEHUS

8.1. Ny6nuYyHble BbICTYNAEHUS: HOBOCTU, APaMa, N033us

BHVMaTENbHOE BbIMONIHEHME MpPeAblayLX MPOEKTOB YyXKe CcAenanon 13
ymTaTeNa 4OCTAaTOYHO OMBbITHOrO Pa3pPaboTKMKa MOOUbHbBIX MPUAOKEHWI. Tex-
HVKa BM3yanbHOro MPOTOTUMNMPOBAHMA MO3BONAET ObICTPO CO3[AaBaTb MPO-
rpammbl Ansa CMapTGOHOB 1 MAAHWeTOB. Mbl MOHOCTBIO KOHLEHTPUPOBANNCH
Ha OTAeNbHOM MPUNOXeHUW 6e3 CBA3N C APYTMMIN CUCTEMaMX. EAUMHCTBEHHbIM
UCKNoYeHnemM Obin NPoeKT «HeBHMK HabtoaeHu», Korga Mbl pean3oBanm
3KCMOPT AaHHbIX NocpeacTBoM Share Sheet. Takoi nMoaxod O4eHb MPOCT, HO
NO3BONAN NNLLIb OTCbINATh AaHHbIE MPW MOMOLLM CePBMNCA SNEKTPOHHOWM MOYTHI.
[opa3no 6onee MOLIHBIM 1 YHUBEPCAbHbIM CMOCOOOM ABNAETCA CBA3bIBAHME
NPUNOXEHWI, KOrAa 13 OAHOrO MOXKHO BbIMOAHATL KOMaH[bl APYroro U Haobo-
poT. B faHHOM pa3aene Mbl pacCMOTpUM TexHonoruio «App Tethering» (cBA3bl-
BaHMe NPUNOXKEHUI).

«CBA3bIBaHME NPUNOKEHNNY OUYeHb IGDEKTUBHbIN CNOCOO NOCTPOEHWe Ci-
cTeMm, Koraa B paboTe AOMKHO y4yacTBOBaTb Oofiee OfHOroO yCTponcTea. Jony-
CTVIM, BaM HY>KHO pa3paboTaTb Urpy C ydacTem ABYX MTPOKOB AA MOOUbHbIX
yCTpomcTB. Toraa NpuaETCa KakMm-To 06pa3om CBA3aThb [1Ba YCTPOWMCTBA U nepe-
[aBaTb JaHHble. Ha KOMMYHUKALUVOHHOM YPOBHE eCTb Kak MUHVMYM [1Ba Bapn-
aHTa: no cetn WiFi n nocpeacteom Bluetooth. B nepeom criyyae Hy»KHO, 4ToObl
yCTPOWMCTBA Oblnn NoAKMoUeHbl K obulen «touke WiFi», uTo B Halle BpemaA ABNA-
eTca fenomM obbluHbIM. YCTaHOBNEHMe CBA3M Yepes Bluetooth Takxke ABnAeTca
NPOCTbIM 1 MOHATHLIM METOAOM CBA3bIBAHMA YCTPONCTB ANd Noboro nonb3o-
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BaTesA CMapTHOHOB MW NnaHweToB. Mbl byaem paccmatprsaTb CBA3b no WiF,
HO Mcnonb3oBaHve Bluetooth Takxe NPoOCTo 1 He NoTpebyeT nepeaenky Kofa.

Llenbto gaHHOWM KHUMM ABMAETCA MoKas3aTb, Kak C nomoulbto Delphi/
C++Builder/RAD Studio MOXHO co3aaBaTb MOOW/bHbIE MPUNOXKEHWNA. 3aechb
He PacCMaTPMBAOTCA HeKoTopble yuebHble NpUMepsb!, MNWEHHbIE BO3MOXHO-
CTV NONE3HOro NPUMEHEHNA, MO3TOMY Mbl CIIAHNPYEM 1 Peanmn3yem CUcTemy
Ha OCHOBE MOOWIBHbBIX MPUNOKEHWNI, KOTOPYIO MOXHO MPUMEHATL C YCNEXOM
B KM3HM yyebHOro 3aBeaeHus. Npeanaraem cnedytoulyto 3aaada: oOavH nosb-
30BaTenb ¢ MOOUABHOM YCTPOWCTBE UrpaeT posib AVKTOPa WM akTéPa, U eMy
HY>XHO MPOM3HECTU JOCTAaTOYHO ANVHHBIN TekcT. Celyac 370 BNOHE JONYCTW-
MO, KOrAa, Hanpvmep, TenesBeayLinii paccKasblBaeT HOBOCTH, Aep»Ka NaaHWweT
C TEKCTOBOW MOACKA3KOWM B pyke. KOHEUHO, UMEHHO YTeHue C nnaHweTa byget
CMOTPETbCA HEMPOGECCNOHANBHO, HO BMOJSTHE MOXHO MHOrAa bpocaTb B3rnAg
Ha 3KpaH, ¥ 3TO BbIMMAAWT AOCTAaTOYHO KpackBo. COBPEMEHHble YCTPOWCTBA
yNyyLaloT MUK COBPEMEHHOTO YenoBeka, MO3TOMY AVMKTOP LWKObHOIO Tene-
BUAEHNA MOXET cebe 3TO NO3BONUTb. TakKe MiaHLLEeTbl MOTYT MOMOYb B MPOro-
He LKOSbHbIX CMeKTakNel, Koraa napTum HeoCTaTouHO TBEPAO BblydeHbl. Bme-
CTO MaHelLlTa B PyKe MOXHO MCMOMNb30BaTh KOMMbOTEP C 6OMbWMM ANCTIEEM.
Hawa cpepa pa3paboTki NO3BONAET CO3[aBaTbh MPUIOKEHMA, KOTOPbIE MOTYT
ObITb COOPaHbI ¥ ANA MOOUABHBIX YCTPONCTB, 1 ANA OObIYHBIX KOMMbIOTEPOB.

MTaK, y Hac bynet 0aHO MObUNbHOE YCTPOMCTBO, KOTOpOoe byaeT AUCTaHLW-
OHHO BbINOMIHATL KOMaHAbl C KOMMblOTepa UK APYyroro MobunbHOro YCTPOM-
cTBa (puc. 8.1). Bo3bMEM B KauecTBe MCXOAHOW 3afjayei NpoYTeHmne BblyUeHHO-
ro CTUXOTBOPEHUA. ECI OHO — CNOXHOE, TO MPOV3HEeCeH e ero Ha Kamepy Un
nepep ayamMTopuer 6e3 NoACcKka3zok BeCbMa pMCKOBaHO. B mpeablayliem pasaene
Mbl pa3paboTany NpUNoXeHve A1A pasyunBaHna CTMXoTBOpeHuda. Ho ncnonb-
30BaTb €ro B KayecTBe MNOACKa3KW Henb3A. [lna nogaep kK BbICTYNatowero He
HY>KHO BUETb BCE CTUXOTBOPEHME, Ia OHO OyAeT NOKa3aHO CIULLIKOM MeSTKMM
OykBamu. VneanbHblii BapuaHT, Koraa MOOUIbHOE MPUIOXEHME NMOKa3biBaEeT Te-
KYLLYtO CTPOKY, a Takxe Cneaytollyto. Ho 3To caenatb aBTomMatnyeckin? ABToma-
TUYECKU HUKAK, HO €CIK eCTb MOMOLLHWK, KOTOPbIN BUANUT BECH TEKCT 1 CeauT
3a BbICTynatowMm. 1o Mepe Npon3HECEHNA C/IOB MOMOLLHWK aKKYPaTHO BbIfaéT
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MOoACKaA3KN. OH MPOCTO HaXXMMa€T Ha CTPOYUKY CTUXa WK TEKCTA, KOTOPAA TyT
e OTMpaBAeTCA Yepe MOOUNbHOE NPUNOXeHNe Ha MiaHLWeT BbICTyMatowero.

NOACKa3KM

Puc. 8.1. Paboma cucmembl NOOCKA30K 8bicmynaroujemy

C TOUKM 3peHnA NPOrpaMMUpPOBaHUA CieNaTb TaKMe NPUIOKEHNA HECTIOX-
Ho. [laBanTe nepeuncnmm GyHKUMN NPUNOKEHMA ANA MOMOLHMKa:

1. OT0bpaznTb CTUX/TeKCT
2. BocnpuHATb HakaTue Ha CTPOYKY CTUXa/TeKcTa
3. [ocnaTb CTPOUKY B MOOWIbHOE MPUIOXKEHME BbICTYMAOWErO

OyYHKLMOHAN NPUNOXEHWS A9 BbICTYNAIOWErO eLwé NpoLe:

1. MonyynTb CTPOYKY TEKCTa M3 NPUNOKEHNA MOMOLLHVMKA
2. O106pa3nTb NOMYYEHHYIO CTPOUKY Ha dKpaHe

[laHHble oTaenbHble MYyHKTbl CMEXOTBOPHO MPOCTbI B peain3aunn, eCiin He
NMPUHWMMATb BO BHMMaHKWE, YTO MOJIb30BaTe/lb MHNLUWMNPYET NOChIIaeT AdaHHblE
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KOMaHZAy, a BbIMOJIHAETCA KOMaHOa B APYromM MPUIOoKeEHNW, Kyda MNOCTyMnatoT

AaHHble (puc. 8.2). YTobbl 0becneynTb B3aMMOAENCTBME MPUOXEHWI, Mbl OY-

aem McroJib3oBaTb cneumaﬂbeM Ha6op KOMMOHEHTOB, peanmn3ytomnx TexHo-

noruio App Tethering, T.e. CBA3bIBAHWA NMPUIOKEHNN,

BbICTYNALLMN

K Hemy He 3apacTET HapoaHas Tpona

Bo3Heccsa Bbiwe OH
rNaBo HEMNOKOPHOM

NOMOLLHWMK

fl namMATHUK cebe BO3ABWUTN HEPYKOTBOPHBINM,
K Hemy He 3apacTeT HapogHasa Tpona,
| BosHecca Bbiwe o+ rasoto HenokopHol |

<

omobpazums no
KomaHoe

ANeKcaHAPUHCKOro CTONNa.

HeT, Becb A He yMpy — Aylua B 3aBETHOMW iMpe
Mol npax NepeKMBET N TAEHbSA YOEMUT —

W cnaseH 6yay A, 4OKOAb B NOAAYHHOM MUpe
uB 6yLeT XoTb OQUH NUUT.

Puc. 8.2. Cxema 83aumo0elicmaus 08yx NpuoXeHUU

ﬂ,ﬂﬂ CBA3bIBaHWA [OBYX ﬂpI/IﬂOH(eHI/II;I npn noMouwm KOMMOHEHTOB HYXHO

NOHWMAaTb HECKOMBbKO NMPUHLUMNOB. Mbl He bygem yrnybnatbca B 0COOEHHOCTH

CETeBOro B3anUMoAencTsuA, T.K. Habop komnoHeHToB B Delphi/C++Builder/RAD

Studio peanusyeT cBasbiBaHWe no WiFi unu Bluetooth n no3sonset Ham cocpe-

AOTOUMTLCA Ha MpuUKNagHon 3aaade. Hala 3agadva 4OCTAaTOYHO MPOCTa: OAHO

NPWNOXKEHNE BBIMOMHAET KOMaHAY APYroro 1 nonydYaeT CTPOKY. [MpuHUmMnbl Ty T

Takue:

e O[HO NPUIOXKEHWE MOXET ONPeenATb Hanuume B CeTU APYroro Npuio-

XeHue aNna B3aMMOoLenCTBUS;

. e O4HO NPUIOKEHWE HalWOo ApYyroeg, TO OHO YCTaHaB/IMBaTb CBA3b

C HUM;

. e/ CBA3b MeXXay NPUNOXeHAMM YCTaHOBJIEHa, TO NMepBOe MPUIioxe-

HWE MOXET 3aMyCTUTb «0EeNCTBUEY BTOPOTO MPUNOXKEHWA,

. MOMUMO BbINMOHEHNA «AeNCTBUNY, nepBoe NpunoXeHre MOXET NMNoCNaTb

HEKNE aHHbIE BTOPOMY MPOUTOKEHNIO.
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YKa3aHHble Bbille MyHKTbl BbIMOMHATCA Napor KOMNOHeHTOB: T Tethering-
Manager n TTetheringAppProfile. TTetheringManager ynpasnaeT coegnHeHu-
eM, a TTetheringAppProfile — BbINONHEHEM KOMaHA 1 Nepeaaden AaHHbIX.

Cernyac Mbl HAQYHEM CO3[aHMe He OHOrO, a Cpasy ABYX npunoxeHuin. Cos-
AafMM Nanky 1 Ha3oBém eé «Project 8». Nocne storo 3anyctvm Delphi IDE 1 BbI-
bepem File->New->Multi-Device Application — Delphi, 3aTem HauHéM ¢ nycTo-
ro npoekta Blank Application. CoxpaHim NPOEKT B CO3AaHHYI0 Narnky, a MMeHa
OCTaBMM MO yMonUaHnio. Cenyac MMeHHO Takon NoAXO MOMOXKET 130exaTb ny-
TaHuUbl. [ycTb nog HoMmepoM 1y Hac byaeT 0603HauaTbCA BCE, UTO NpUHaae-
XUT K NPUNOXKEHWIO 1A BBICTYNAIOLWIErO, T.K. UMEHHO OH eCTb «HoMep 1». [TomMo-
ralowuin bynet «<Homep 2». [locne coxpaHeHua npoekTa Co3aaanm BTOPOW, HO
He Halo TOPOMUTLCA W OTNPABIATLCA B M1aBHOE MeHto. Hanaém naHens Project
Manager, KoTopaa pacnofioxeHa CnpaBa BBEPXY, BbIAENMM MbILLIbIO HaAMUCh
ProjectGroupl 1 KNMKHEM MpPaBOW KHOMKOW. [locne 3TOro M3 KOHTEKCTHOrO
MeHto Bblibepeme nyHKT Add New Project..., a 3aTem B OKHe Bbibopa Tvna npo-
ekta— Multi-Device Application (puc. 8.3). BTopoi npoekT Toxe 6yaeT Blank

Application.
Q New Items n
1 6 | E @B
= s 4 {7 Delphi Projects D search
(2 = - ActiveX
S EE|liEra| B2~ DataSnap Server AL E
File EMS ] t
'S _ IntraWeb Console  ControlPanel Dynamicdink  FireMonkey
{77 Project1.e Add New Project... Multi-Device Projects Application  Application Library Metropolis.
g Add Existing Project.. Webroker _
7 zBulld o |& g Proj WebServices 2 B o)) %
# £ Target | Save Project Group Other Files
G| MDI MultiDevice Package  Resource DLL
EIUntel  Save Project Group As.. Unit Test 9 source
) P Application | Application Wizard
Add to Version Control E . ==

SD1 Service VCL Forms  VCL Metropolis
Application Application Application  UI Application
C:\Users\SERC\Documents\Embarcadero\Studio\Projects’

Project1.dproj - Project Man... [Model View | Data Explorer

oK Cancel Help

Puc. 8.3. [JobasnieHue H0O8020 NpoekMa 8 NPOEKMHyIo 2pynny
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ObpaTnTe BHUMaHMeE, YTO Tenepb Mbl He CO3AaEM HOBbIV NMPOEKT «C HyNAY,
a fobaBnAemM HOBbIM MPOEKT B «MPOEKTHYO rpynny» Project Group. VIMeHHO Tak
Aenatb NpPasBWibHO, KOrga Mbl OOHOBPEMEHHO CO3LaéM HECKOSNbKO MPUIoXKe-
HU. COoXpaHUM BTOPOW MPOEKT WM MPOEKTHYI rpynny 6e3 M3MEeHeHUA NUMEH.
[TOMHMM, UTO 2 UMdpa ByaeT OTHOCUTBCA K MPUAOXKEHWIO ANA NOMOLWHMKa. [pu
HeobxoaMMOCTI Mbl Tenepb byaem 3arpyxatb He Project] nnm Project2, a cpasy

BCIO rpynmny npoekTos ProjectGroup1. B 3Tom cnyyae 6yayT OTKpPbIBaTbCA Cpasy
B3 HalLM NpoeKTa.

CHavana cosfjamm [iBa NpOoeKTa Kak He3aBUCUMble MPUTOXEHMA, a MOTOM
nobaBmM cpefcTBa BlaumoaencTana App Tethering. Kaxabii pa3, Koraa Bbl ne-
pek/toyaeTech K NePBOMY UV BTOPOMY NPOeKTY, BbibupalTe ero B Project Man-
ger. OQHOro KIMKa MbIlWW HEAOCTAaTOYHO, HYKHO AenaTth ABa wenyka (puc. 8. 4).
YacTo faxe onbITHbIE NPOrPaMMMUCTBI MYTAKOTCA B MPOEKTaX, MO3TOMY CMOTPUTE
BHMMaTesbHO, Project nnu Project2 AsnsaeTca akTBHbIM B Project Manager.

=GP = 080 W enYKa
¥ °q. Build Configurations (Debug)
+- = Target Platforms (Win32)
+ [E‘J Unit1.pas

=} (5] Project2.exe

s Build Configurations (Debug)

£ Target Platforms (Win32)

+ [5] Unit2.pas

0

+

C:\Users\SERC\Documents\Embarcadero\Studic\Projects’

—IPrOJectl.dDrOJ - Project Man... | Model View | Data Explorer

Puc. 8.4. [TepeknioyeHue Mex0y npoekmamu 8 pynne

Boibepem Project 1 ABOMHbIM WENYKOM W 3aMMEMCA AM3aHOM (GOPMbI
Form1. KOHKpeTHO And AaHHOro nHtepdenca MMHUMaNM3M CTaHeT HalluM fe-
BM3OM. BbicTynatoliemy TOUHO OyaeT He A0 KNMKOB MO 3neMeHTaM ynpaBneHusa
nHTepdenca. Bcé nomKHO NPONCXOANTL CamMo COOOM, MO3TOMY HUKAKMX MHCTPY-
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[NABA 8

MEeHTanbHbIX MaHesneln, KHOMOK ¥ CMUCKOB C MPOKPYTKaMK. [OCKONbKY npaHweT
00bIUHO flepaT OAHOM PYKOW B TaKue MUHYThI, MPUIOXKEHNE JOMKHO ObiTb Pa3-
MEeUeHO TOYHO MOJ NOPTPETHYIO OPUEHTALIMIO.

Ha Form1 npoekra Project] pa3smecTm [IBe METKU, «MPUKaB» X K BEPXY
dopmbl. OTcTynNUTe cneBa Ha 20 NyHKTOB 3a CYET cBoncTBa Margins, a pa3mep
wpndTa noabepuTte TaK, YToObl CTPOUYKM XOPOLLO YNTANNCh C MIaHWeTa Ha pac-
CTOAHWUM C BBITAHYTOW PyKK (pUC. 8.5), UTO Nerko NpoBepuTs, 3anyCTyB NPUIo-
EHWe Ha yCTpoWnCTBe.

Structure % @ Welcome Page| ] Unit2 | (5] X
=) Fn‘rm‘\ - L8

S lzCurrent

laNext K HeMY He 3apacTeT HapogHaA

Tpona

Bo3Hecca Bbille
Object Inspector L

Form1 TForm] - OH rnaBOI‘O
i —| HenokopHoi

ActiveCantre

BiDiMede | bdLeftToRight
| Border (TFormBorder)
=|Berderlcons |[biSystemMent

BorderStyle |Sizeable -
Bind Visually...

Action

All shown [} 341 Insert i
Puc. 8.5. Pazamemka uHmepghetica npunoxeHus NO 1

HazoBute BepxHiolo meTky laCurrent, oHa byaeT oTobpakaTb TeKyliyto
cTpouky. Cnepytouwias meTka laNext nokasblBaeT TEKCT, KOTOPbIV AVKTOP Oy-
AeT 03BYUMBATb B CefyloWmid MOMeHT. Elle pa3 oCBeXWUM NOrnKy paboTbl Mo
punc. 8.2. COXpaHUM 1 3anyCTUM MPOEKT Ha pearibHOM YCTPONCTBeE.

Tenepb Nepenaém Ko BTOPOMY MPUIOKEHWIO. Ero MOXHO TakKe pasmMeTuTb
ANA 3anycka Ha nnaHueTe, YTo BMOJSHe npuemnemo. BbiCTynawouwmin CTouT Ha
CleHe nepen ayautopuen Unn KaMepow, a MOMOLWHNK HaxoaMTCa 3a Kynmca-
MW UAW B 3aM1e 1 NOCNeAoBaTeIbHO OTNPaBAeT NOACKa3KM. Tako BapuaHT He-
MN0X, HO TONbKO ANA PabOTbl C OAHUM CTUXOM WM MOHOOrOM. A Tenepb Npea-
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CTaBbTe, €C/IN TeKCT AOCTAaTOYHO ANVIHHDBIN, MPUYEM BbICTYNAIOT [1Ba YeNOBeKa,
M HY>KHO NOACKa3blBaTb monepeMeHHo obomm. Minu oarH yenosek byaeTt untatb
HECKOMbKO CTUXOTBOPEHUI. Toraa yxxe NpUAoKeHue AaA NOMOLLHMKA JOMKHO
ObITb JOCTATOYHO CIIOKHbBIM, @ PEXMM PaboTbl bofee HanpaAXeHHbIM. 1A 3Toro
cnydas nydlle nogonaét HoyToyk 1 npunoxenne nog Windows nnn Mac OS.
Ho Ham He Hago ocobo AymaTb Hafd 3TvM cenuac. Mbl byaem paspabaTbiBaTb
00bluHOE MyNbTU-NNaTGopMeHHOe npunoxeHne NG 2, Kotopoe B OO Mo-
MEHT MOXHO NepeKOMMNUAMPOBATb ¥ MOA NAAHWETHOE YCTPOMCTBO, 1 nog Win-
dows, 1 nog Mac OS. B atom Bcst cuna Delphi/C++Builder/RAD Studio.

Nornyeckun nHTepdenc npunoxeHunsa N2 2 6yaet pa3ouT Ha ABe YacTu. B ne-
BOW YacTu ByaeT naHesb ynpasneHuns. [lomecTum Ha Gopmy OObIYHYHO MaHeNb
n ycTaHoBuM cBoncTeo Align B Left. Ha ocTaBlieecs mecTo pasmecTm KOMMo-
HeHT TListBox co ceoncTeom Align B Client. Ha naHen pacnonoxmm anemeHTbl
YMNpaBneHns, Kak nokasaHo Ha puc. 8.6. B cBOMCTBO ltems KOMMOHEeHTa CrnncKa
3arpy3unTe TeKCT CTUXOTBOPEHMA. Ha3BaHMe 1 TN 31eMeHTOB YNpaBieHNa 3a-
AWM COrnacHo no puc. 8.6. Ha naHenu paleft opmbl Form2 aonHbl ObiTh ABE
KHOMKM 1 Ba crnvcka TListBox (KoTopble noka BbIMMALAT Kak MyCTble NPAMOY-
FONTbHVIKM), POJNb KOTOPbBIX MOACHUM HUXE.

Structure = ﬁ Welcome Page E?j Eyﬁ Unit1
|
=] Form2
& IbPoem
= paLeft Haiiru
[S] buClear K Hemy He 3apacTeT HapogHanA Tpona,

[Z] buDiscover
B IbManager BOSHECCR BEILWE OH TNEE0K HEMOKOPHORA

T IbProfiles

A namatHuk cebe BOSABMT HEPYKOTEOPHEIH,

AnekcaHapMACKOro cTonna.

Object Inspector rx

IbPoem TListBox 7 Het, sech A He ympy — gylWwa B 3862THOW Aupe

Properties | Events 4

= Mot npax nepexmseT U TASHER yBemuT —
| Align Client x|

AllowDrag [] False N cnaeen Byay A, 4OKOAL B NOANYHHOM MUpE
AlternatingRo [_] False
Anchors [akLeft,akTop,akRight,akBottom] Kitg ByAET XOTb OAMH AUUT.
AutoHide True Oumctute
CanFocus [+] True
CanParentFod[_| False Cnyx o0 MHe NpoAaeT no sceid Pyon senvxoi,

ClipChildren |[] False
ClipParent  |[| False 1 HasoBer meHa SCAK CyLUWA B HE A3BIK,

0

Columns 1

Puc. 8.6. Pazmemka uHmepgpetica npunoxeHus N° 2
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KHonka buDiscover byaeT nckatb ycTponcTsa ansa nogknoueHmsa. Cnncok
IbManager mokaeT yCTpOWCTBa, Ha KOTOPbLIX 3amylieHO npunoxeHue NO 1.
Cnucok IbProfiles oTobpa3nt npodunm BoIGpaHHOTO NPUIOKEHNSA, KHOMKa C Ha-
3BaHuem buClear byaeT ouniiaTb COAEPKMMOe MeTOK B Mpunoxerun Ne 1. Toka
Ha3HayeHue KHOMOK He Tak OYEeBNAHO AaxKe Nocsie TaKoro 0ObACHEHNs, NO3TO-
My Celyac yrnyoumcs B nsyueHue paboTbl TexHonorum App Tethering.

Bcé ceoamnTca K paboTe AByx komnoHeHTOB: T TetheringManager, KoTopblit
yCTaHaBNMBAET CBA3b Mexay npwunoxeHuamu, u TTetheringProfile, koTopbii 0T-
BeyaeT 3a BbI30B METOAOB M nepefadvy AaHHbix. [JobaBnM napy KOMMOHEHTOB
TTetheringManager n TTetheringProfile Ha Form1 nepsoro npoekrta 1 Form2
BTOPOro npoekTa. [na BToporo npoekrta 1 Form2 nomeHAnTe KOMMOoHeHTam
MMeHa TakK, UToObl OHY UMenu Lmdpy 2 B HazBaHUK (pyc. 8.7). Kaxxaomy 13 Kom-
noHeHTOB TetheringAppProfile BoibepuTe cBOMCTBO Manager 13 cnvcka. Bapu-
aHT Bblbopa byaeT oauH: TetheringManager1 ans TetheringAppProfile1 1 Teth-
eringManager2 ana TetheringAppProfile2.

= namarH F ]
Haiiru A namaTHWK cebe BOIABNT HEPYKOTEOPHEIF,

K HeMy He 3apacTéT HapoaHas

Tpona K Hemy He 33pacTeT HapoAHaR TPON3
BOIHECCA BbiLLiE O FABBOO HENOKOPHOR

Bo3Héccs BbiWwe X ArexcanaprAcroro croma.

OH I'11aBOKO Her,seca oty — i 8 sapermt e

Hernoko p H Ol)" Mofi npax nepexsseT 1 TaeHsA yBesHT —

(Crre W caasen 6yay 5, AoKONL B NOANYHHOM MUpe

KB BYAET XOTS OAMH NUAUT,

TetheringManager2

Tethem@Eanagenq_ (@ <

Cryx 060 mme npoiiaer no sceii Pycu senmxoi,

TetheringAppProfile1 TetheringAppProfile2 | V1 nasoser sens scax cyunis & mei sseix

cemb WiFi v

Form1, Projectl Form2, Project2

Puc. 8.7. icnonv3osaHue TTetheringManager u TTetheringProfile

Boibepem Projectl, B kauecTBe Leneso nnathopmbl ans cOOpKM npuno-
XeHua byaem ncnonb3oBatb MMeHHO Ty OC, KOTopas COOTBETCTBYET NOAKIIIO-
YEHHOMY MOBUNBHOMY YCTponCTBY. PackponTe y3en Android mnum iOS, a 3aTem



CNCTEMA «CYPAEP» HA OCHOBE MOBVABHOMO NPUAOXEHIA

BblAenunTe yctponcTso. CKoMAunmpymnTte 1 3anyctute Projectl Ha MobunbHOM
ycTpomicTae. [MposepbTe, BKAOUEH N1 WiFi. [ycTb noka MobunbHoe npunoxe-
Hue Projectl paboTaeT Ha yCTPOWMCTBE, a Mbl 3amMémcAa Project2. Ha KHoMKy
«HanTtu» BBEAEM Cnefyowmnm OTKIKK:

procedure TForm2.buDiscoverClick(Sender: TObject);

var

i: integer;

begin

// Mpoxom MO CHMUCKY MNOIKJINUEHHEX MEHEIKEPOB BHEIIHMUX
YCTPOMCTR

for i:= TetheringManager2.PairedManagers.Count-1 downto 0 do
begin

// OTKJIOUNTE MEHEIKEPE BHEIHMX ycTporicTe TetheringManager?.
UnPairManager (TetheringManager?2.PairedManagers[i]) ;

end;

// OUMCTHUTE CHMCOK MEHEIXEPOB BHEIHMUX YCTPOMCTE
1bManagers.Clear;

// 3anyCcrmMTe IIOVMCK MEHEeIKePOB BHEIHMX yCTpOi[CTB
TetheringManager2.DiscoverManagers;

end;

Ocob0 NoACHATb KO HET HEOOXOAUMOCTH, BCE HAaMMCAHO B KOMMEHTaPUSX.
Ho vmenTe BBMAY, KOO HaNMCaH Tak, YTobbl OH BCeraa paboTan KOppPeKTHO BHE
33aBMCYMOCTM OT TOTO, ABAETCA X 3TO NEPBLIM HAaXXaTUEM Ha KHOMKY WK HET.
MO»HO 6blfI0 OrPaHMUNTCA NNWb eAUHCTBEHHOM NOCNeHeN CTPOYKOW, FAe Bbl-
3bIBAETCA METO[ MOUCKa MEHEIXKEPOB BHELWHMX YCTPOMCTB. Mbl He 1iieM BHelW-
HWe YCTPOWMCTBA, Mbl MLLEM MEHeKEPOB BHEWHMX YCTPOWCTB. DTO O3HAYaeT,
UTO MOXET OblTb MHOIO YCTPOWCTB B CETU, HO OnpefenaTbca OyayT TONbKO Te,
rae 3anylleHo npunoxexue Projectl, a B HEM eCTb KOMNOHeHT T TetheringMan-
ager. Ho npeAcTaBbTe, UTO Mbl HAaLWIW YCTPOWCTBA, a MOTOM eLlé pa3 Haxkau Ha
KHOMKY «HanTn». Toraa cHavana mMbl OTCOEAMHAEM BCEX PaHee MOAKMOUYEHHbIX
MeHeKePOB M OUNLLIAEM CMUCOK, a IVLLb 3aTem (Kak B NepBbIv Pas) 3anyckaem
MOWNCK HOBbIX YCTPOWCTB. OTKOYaeM Mbl VX, ECTECTBEHHO, OT Hallle NPorpam-
Mbl Project2, a He OT ceTu.

[Mocne aToro Bbibepem TetheringManager2 1 peanusyem OTKAVK Ha COObI-
Tre OnEndManagerDiscovery. OTKkyaa B3A/10Ch JaHHOe cobbiTre? 3ayem NoHa-
nobunockb 3anyckatb DiscoverManagers, a NOTOM [aTb COObITUA OKOHYaHWA
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npouecca noucka’ CﬂeﬂaHO 3TO O4YEeHb Pa3yMaHO 1 BOT MNOYEMY. Mbl 3allyCKaem
npouecc Nnoncka MmeHeaxepoB BHELWHNX yCTpOI7ICTB, a ,ElaHHbII7I npouecc MoxeT
ObITb ONNTENBbHbBIM. Ecnun 370 caenatb KOMaHﬂ'OPI C OXngaHnem pesynbraTa, TO
Halle npunioxeHne BpeMeHHO «MOBUCHET» Ha I'IpO)J,OJ'I>KI/ITeJ'Ibe|l7I nepnoa no-
NCKa HOBbIX yCTpOVICTB N He 6yﬂ,€T HWYEero Apyroro gesatb, BKIOYaA OTKIIMK
Ha ,D,el7ICTBI/IFI MoJib30BaTeNA. |_|03TOMy Mbl 3alyCKaeM NMONCK, a NMpoBepAaem ero
pe3ynbtaTtbl MO €ro OKOHYaHWIO, KOIrda HaCTYyNMUT COOTBETCTBYOLLEE cobbiTHe.
3akoavpyem OTKMK Cnefyrolmm obpasom:

procedure TForm2.TetheringManager2EndManagersDiscovery (const

Sender: TObject; const ARemoteManagers: TTetheringManagerIn-

folist);

var

i: integer;

begin

// ouMCTKa CHOMCKA MEHEIKEPOB

1bManagers.Items.Clear;

// Opoxonm MO HAaMOeHHEM MegexepaM BHEIHMUX YCTPOMCTB

for i:= 0 to ARemoteManagers.Count-1 do

begin

// moBaBjieHME TeKCcTa TEeKYyHero MEeHEeIXepa B CIMCOK

1bManagers.Items.Add (ARemoteManagers[i] .ManagerText) ;

end;
end;

Tenepb coxHaum 1 3anycTum Project2 kak Windows-npunoxerue. Bnon-
He BO3MOXHO, YTO Balla CMCTEMa MOKAXET NnpedyrnpexjeHue, Kak Ha puc. 8.8.
[lencTBnTenbHO, ceTeBan akTUBHOCTb MOXET BbIMALETb NMOAO3PUTENbHON AN
bpaHamayspa onepaumoHHON CUCTEMbI. [TOCKONbKY NPUAOXEHWE Halle 1 Mbl
emMy JoBepAeMm, paspeLlm AocTyn. [locne HaxaTna Ha KHOMKyY «Hantmy» (cnycTa
HekoTopoe Bpemsa) B cnucke IbManagers noasntca TekcT TetheringManager.
STO O3HavaerT, YTo Halle NpuNoxeHve Project2 No ceTu Halwno MobunbHOe Npu-
noxeHve Projectl, a komnoHeHT TetheringManager?2 rotoB yCTaHOBUTb CBA3b
¢ TetheringManager.



CNCTEMA «CYPAEP» HA OCHOBE MOBVABHOMO NPUAOXEHIA

& Onoselexme cucremMsl GesonacHocty Windows

@ Bpanamaysp Windows 3aB610kMpoBan HEKOTOpbIE (hyHKLIMU 3TOro

NPUAOHKEHWA

Bpanamayzp Windows ainowposan HekoTopeie dyHiwm project.exe so Beex
OBIECTBEHHEIX CETAX.

g Ving: project?.exe|
= Mzpaten: HeussecTHo

MyTe: Cilusers\serc\documents'embarcadero\studio\projects
‘project 8\wing4\debug'project2.exe

PaspewwTb project2. exe CBA3b B ITHX CETAX!

[+] OBlwecTEEHHEIE ceTh, HanpyMep B asponopTax u kahe (He pexomerayeTca,
Tak Kak TakME CETH 334aCTYHO SEILMLLEHE! HEAOCTATOUHD MMM HE SaUMLLEHE BOSCE)

YTO MOMET CAYYWTHCR, ECOM DAIPEWMTH BSAMMONEHCTENE C NDUAOKEHWEN Yepes BpaHaMaysp?

’@Easpemmb foctyn OTmena

Puc. 8.8. BoamoxxHoe npedynpxxedeHue 6paHomayspa

Celnyac oyeHb BaXKHO He MOTePATb HWUTb PaCCYXAEHWUI, NO3TOMY yAeNNM
HEKOTOPOe BpemMA Ha MOBTOPHOE PacCMOTPEHNA NPUHLMNA PaboTbl CUCTEMBI,
KOTOpadA BK/IOYaET:

MobunbHoe npunoxeHue Projectl

KomnoHeHT TetheringManagerl B npunoxeHun Projectl
KomnoHeHT TetheringAppProfilel B npunoxeHun Projectl
MobunbHoe npunoxeHue Project2

KomnoHeHT TetheringManager2 B npunoxeHun Project2

oA W=

KomnoreHT TetheringAppProfile2 B npunoxerHun Project

CxemMa paboTbl Ha HayanbHOM 3Tane nNpeAcTaBneHa Ha puc. 8.9. Koraa mbl
HaXanm Ha KHOMKY «HanTuy» B NpunoxeHun Project?, To Mbl OTCOedUHNNN npe-
AbloylMe NOAKMoYEHMA U o4nCTUAM CnMcoK IbManagers. 3atem noctynuna
KoMaHa TetheringManager?2.DiscoveryManagers. [locne 370ro
Hauyanca MOUCK B CeTU MPUIIOXEHWI, KOTOPble cofepaT B cebe KOMMOHEHT
TTetheringManager. B pe3ynbtate 3Tux NOUCKOB ObINO HAMAEHO NPUNOXEHME
Project1, T.K. B HEM eCTb KOMMOHeHT TetheringManager.
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—
at Harrn A namaTHik ceGe BOIABMT HEPYKOTEOPHLI,
K Hemy He 3apacTéT HapogHas .
Tpona TetheringManagerl — i€ baiay HE SAHACHET HEDOAHAR TR,
"
Bosmeccs Bbile OH FAABOD HEHOKOPHG;‘
Bo3HEéccH BbiLle IbMarfagers || asevcangpricrors cronns.
0 H r-r] a B 0 m b 4 Her, sece 5 ve ympy — aywa e 3agetHoA nupe
o
Moii Npax nepexwset u Tnemba ybexarr —
HENMOKOPHOU v
Ou\ fm' W cnasen Byay 2, AOKONS B NOANYHHOM Mupe
TetheringManager1 <& ol ,
etheringManager:
4 Cayx 060 MHe nposiger no Eceii Pycu sennkoi,
TetheringAppProfile1 P / 1 TetheringAppProfile 1 Ha3oBeT MeHA BCAK CyWwil B Heil A3uIK,
7/ |
Projectl P4 | Project2

Puc. 8.9. Cxema noucka meHe0xepo8 npusoxeHuli 8 cemu

[MOWCK 3aKOHUMNCA, U Y KOMNOHeHTa TetheringManager2 B NpunoxeHnu
Project? cpabotano cobbitve OnEndManagersDiscovery. B npoueaype oTknu-
Ka Mbl B KauyecTBe MapameTpa MOMyuYnmam CMCOoK OOHApYKEeHHbIX B CeTU Me-
HeOXepoB ARemoteManagers: TTetheringManagerInfolist.
[lanee Mbl MPOCMOTPENN 3TOT CAUCOK, KOTOPbLIA PAaCMOSIOKEH B MaMATH, 1 3a-
NOMHWAN BU3YyalbHbI KOMIOHeHT IbManagers Ha dopme Form?2 npunoxerua
Project2. Hnkakmx NogkmMoYeHnn Mol He Caenany, a npocTo NOAYYMIN CMUCOK
BO3MOXHbIX BapMaHTOB. ECNIM B Balem pacropaXeHnn eCTb HECKOSIbKO MO-
OUNbHBI YCTPOWCTB, MOXKETE NPOBECTU IKCMEPUMEHT. 3aMyCTUTE Ha HX NPK-
noxeHwve Projectl, a 3aTem Ha Balwem KomnbtoTepe Project2. Haxmute KHOrM-
Ky «HarTu» n nocMmoTpuTte, Kakne meHemxepbl OyayT HanaeHbl. KoHeuyHo, Bce
YCTPOWMCTBA AOMNXHbI ObITb MOAKMOUeHbI K ogHow ceTu WifFi.

Tenepb nonb3oBatens Project2 B cnucke meHemxepos IbManagers ysuaen
oavH TetheringManager1, T.K. y Hac B CeTM HalaeHO OAHO NpunoxeHue Proj-
ect]. Tenepb HY>KHO MX «CNapPUTb», T.e. NOAKNOUNTL OanH TeteringMananger]
K apyromy TeteringManager2. Boigenaem komnoHeHT IbManagers 1 Ha ero co-
6biTe OnClick nuwem cnegyowmnn Koa:
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procedure TForm?2.lbManagersClick(Sender: TObject);
begin

// «crnapmBaHmue» MeHemkxepa TetheringManager?Z

// C MeHemKxepoM BHEIHEI'O MNPMIIOXEHMS I[IO HOMEPY B CIMCKE
TetheringManager2.PairManager (
TetheringManager?2.RemoteManagers[lbManagers.ItemIndex]
)

end;

30ecb BCE 04eBMAHO, HO YTOObI ObINO elé NpoLye, Nyywe HayaTb YnTaTb
Ko4 C KOHUa. KOHCTpyKumA lbManagers.ItemIndex O3HayaeT UHAOEKC
BbIOPAHHOrO 3nemMeHTa B Ciucke. BcnomuHaem, Uto mMHAeKChl cymTatotca ¢ 0,
UTO NIErKO MPOBEPUTb OTNAAYMKOM. KOHCTpyKUMA TetheringManager?.
RemoteManagers [..] Aa€T HaMm JOCTYN K CMUCKY MEHEeKEPOB BHELUHMX
YOANEHHbBIX MPUNOXKEHNI MO NHAEKCY B KBafipaTHbIX CKobKax. HakoHel, Teth-
eringManager?2.PairManager (..) NOAKMNOYAET BbIOPAHHbLIN MeHemxep
N3 CNICKA BHELWHWX YAANEHHbIX MPUNOXKEHUI K HaleMy BHYTpeHHeMy Teth—
eringManager?.

KaK TONbKO NPOM30LW/IO NOAKIIIOYEHNE, aBTOMATUYECKW HaUMHAETCA MOUCK
npoduner BHyTPW NOAKMOUYEHHOTO NPUNOKEHWA. DTOT NPOLIECC MOKa3aH Ha
puc. 8.10. BHyTpn Project ectb Tonbko oamH npodunb TetheringAppProfileT,
n OH byaeT obA3aTenbHO HaaeH. Puc. 8.10 noxox Ha puc 8.9, TONbKO paHbLle
NpoMCXoamn MOUCK MO CeTU BCEX MPUIOXEHUI C KOMMOHeHTamu Tethering-
Manger BHYTpW, a Tenepb yxe BHYTPW BbIOPAaHHOIO NPUAOKEHNA MPOUCXOANT
NOVCK NpodUNen NPUNOXKEHNA.
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K HeMy He 3apacTéT HapogHas
Tpona

Bo3HeccH Bbille
OH r1aBoKo
HEernoKOpHOU

<---| [

Havtm

TetheringManager1

IbProfiles

Quuctute

TetheringManager1

,I

v

jﬁ’ J;
¥ =

TetheringAppProfilel

Projectl

TetheringManager2

TetheringAppProfile2

Al namaTHuk cefe BOIRENT HEPYKOTEORHEIA,
K nemy He sapacter HapogHaa Tpona,
BozHeccn Evile OH MAEOK HENOKOPHOIA

Anexcanapwiickoro cToana.

Her, Bech 7 He yMpy — Aywa B 33BETHOR NUpe
Mo npax nepexmeeT 1 ThEHBA yEewuT —
W chasen Byay 5, ACKOAL B NOANYHHOM MUpe

XK ByAeT XOTo OguH NUMT,

Cnyx oo mHe npoiger no eceil Pycu sennkoil,

W Ha30BET MEHA BCAK CYWMIA B HEW R3bIK,

Project2

Puc. 8.10. Cxema noucka npogusieli BHympu npusioxeHus

[na nonyyeHna nHdopmaLmm 0 HEM BOCNonbyemca cobbitnem OnEndPro-
filesDiscovery. CobbiTre NPOUCXOANT aBTOMATMYECKN MO 3aBepLIEHMI0 NOMCKa

npodunen BHyTPU NPUNOXeHNA. Ham Hy>KHO NPOCTO B NpoLefype OTKAMKa Ha
AaHHOe CcobbITUe 3anoNHUTL Cnncok IbProfiles HaraeHHbIMKU NpOdUNAMM:

procedure TFormZ2.TetheringManager2EndProfilesDiscovery (const

Sender: TObject;

List);

var

i: integer;
begin

// oumcTka CHMCKa HOpopmiert

const ARemoteProfiles:

1bProfiles.Items.Clear;
// MOpoxXom MO HAMIEHHBEM IPOQUIISM MIPUIOXEHIS
for i:= 0 to ARemoteProfiles.Count-1 do

begin

TTetheringProfileInfo-

// moBaBJjieHMEe TEeKCTa TeKylero HNpoduis B CIMCOK
lbProfiles.Items.Add (ARemoteProfiles[i] .ProfileText) ;

end;
end;
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OObACHATL AaHHbIV KOA flaxe CKy4yHee, yeM HabupaTb ero npu nomoLim
knasuatypbl. OAHaKO 3Ty PaboTy ToXe AOSKeH KTO-TO Aenatb! [ocMoTpUm Ha
napameTpbl npouefypbl. Hac nHTepecyet BTopor napametp. OH COOePXKUT Cnui-
Cok npodunen, obHapyxeHHbIX B npunoxerun. ObbluHbIM 06pa3om NpPocma-
TPVBaEM B LIMK/E CMUCOK 3TUX Npoduner 1 obaBAAEM yKe B B13yaNbHbI CNin-
cok IbProfiles Ha dopme. A uTo ByEeT HECKYUHbIM, TaK 3TO 0OBbACHEHME NMOHATAA
«IPOPUBY.

[InAa Hayana eweé pas NoCMOTPUM Ha puc. 8.9 nnu 8.10. Kaxaoe npunoxe-
HVe rMeeT napy KomnoHeHToB TetheringManager u TetheringAppProfile. Mep-
BbIM HY>XXeH 4714 CBA3M C APYTMMU NMPUNOKEHUAMN, BTOPOW — LA BbINOHEHWA
KOMaHZA 1 nepefaun/nonyyenns gaHHolx. OQHO NPUNOXKEHNe MOXET NMETb He-
CKOMbKO Npodunen. Kazanocb bbl— 3auem? PaccMOTpUM 0OpaTHYO CUTYaLnto,
Koraa NpunoKeHne 1MmeeT TONbKO OAMH «Npodunb». [Jonyctim, GyHKUMOHAN
npunoxeHuna doratblii. OHO MOXET 1 NOMyYaTb NOACKA3KM ANA BbICTYNAlOWEro,
3arpykaTb TEKCTbI LUENMKOM, MOYyYaTb BUOPO-ONOBELEHUA A4 NOArOTOBKM akK-
TEPaA K BbIXOLY, BK/IKOYATL WM BbIK/IOYATb aBTOMATMYECKYHO 3aM1Ch rofioca U T.4.
Ecnu mbl BCe 3Tv aencTBmA Ao6aBUM B OAMH NPOodUb, TO PaHO MAK MO3AHO
BO3HWKHET nyTaHuLa. YToObl NPUAOXEHME UMENO ACHYIO U YETKYIO CTPYKTYPY,
B TaKOM CJlyuyae Hy>KHO CO3AaTb HECKONbKO Npodunei:

npodunb proHints And NoaCKasok;

npodunb proTexts 1A TEKCTOB;

npodunb proVoice 414 3anNncK ronoca;

Jlornka paccy>kKaeHnm 34echb Takaa xe, Kak 1 a4na KoMmrnoHeHTa TActionList.
OO6bIYHO AOCTATOYHO OAHOMO TAKOrO KOMMOHEHTa, HO 3TO COBCEM He 0bs3aTesb-
Ho. Ecnu dyHKUMOHaN npunoxeHns 60bLWON, AENCTBUI MHOTO (B Npodeccro-
HaNbHbIX MPUIOKEHNAX X MOPALKA HECKONBbKUX COT, Ia-Aa, UMEHHO HECKONbKO
COT «MOMe3HbIX GYHKLWI»), TO 1 «CMNCKOB AENCTBUIY MOXET OblTb HECKOSBKO.
Ceryac rnaBHOE 3aMOMHUTbL, YTO HNYErO CTPAHHOIO B BO3SMOXHOCTU VMETb He-
CKONbKO Npodunert B O4HOM NPUIOXEHUM HET.
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Koraa nonb3oBatenb yBUAEN CMMCOK NPOdUNen NpunoxXeHus, 1 Aaxe ecnm

OH BCEro ofinH, To Mbl obpaboTtaem cobbiTre OnClick gaHHoro cnucka IbPro-
files, uTobbl coeanHnTb NPodUNb TetheringAppProfile1 B npunoxeHun Project]

c npodunem TetheringAppProfile2 B npunoxeHumn Project?2:

procedure TForm2.lbProfilesClick (Sender:

begin

TetheringAppProfile2.Connect (

TObject) ;

TetheringManager?2.RemoteProfiles [lbProfiles.ItemIndex]

);

end;

He Hy>HO nyraTbCA TOro, UTo Mbl pa3bunu ofHy CTPOKY KOAa Tena npoueay-
Pbl Ha TPW. B NPOTMBHOM Ciyyae y Hac Noayumnach Obl O4eHb AANHHAA CTPOKa.
ECTb NPOTUBHMKM Takoro pasbuerus, eCTb CTOPOHHMKN. BoibepuTe cBOM CTUIb

dopmaTMpoBaHMA camu. A B OCTaNbHOM OMATb BCE MOHATHO, €CIM YnTaTb KOZ
C KOHUa. bepétca nHaekc Nnpodunsa B BM3yanbHOM cnncke 1bProfiles . Ite-

mIndex, 3aTeéM NO OaHHOMY MHAOEKCY M3 CMNCKa B MaMATK HaxXxOOdWTCA Hy)KHbIVI

npodunb TetheringManager?2.RemoteProfiles[..], a NOTOM coean-
HAETCA C HMM NPOdGUIb BTOPOro npunoxeHna TetheringAppProfile2.

COHIMBCt(“J.ﬂﬂﬂOKOanTeﬂbHOMHCHOCTMMSyQMTeCXeMyCOeﬂMHeHMHﬂpO-

bunen Ha puc. 8.11.

K HeMYy He 3apacTeT HapogHasa
Tpona

Bo3HEéccH Bbiwe
OH rnaBokr
HEernoKopHOM

&)

Hadru

TetheringManagerl

TetheringAppProfilel

QuucTuts

TetheringManager2

TetheringManager1

D

Sk (]

o8 osa) s
ActionList1 TetheringAppProfilel

Projectl

&)

TetheringAppProfile2

Al namaTHIK Cele BO3RENT HEPYKOTECPHBIA,
K Hemy He 3apacTeT HapoaMan Tpona,
O3HECCH BBILE OH M3BOK0 HEMOKOPHOH

AneKcaHApACKOro cToAna.

Her, Becs 5 He yMpy — aywa & 3ageTHOd aupe
Moi# npax nepexMseT 1 TaeHbR yhexmr —
W cnasen Byay 5, acKoNs & NOAAYHHOM MUpe

Xus Byaet x0Tb OAMH NKMMT,

Cayx 060 mHe NpoAder no ecei Pycu senukon,

W Ha30BET MEHA BCAK CYWIWH B HEll A3BIK,

Project2

Puc. 8.11. Cxema noOKto4eHUA npogunel
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YTO-TO HOBOE MOABMAOCH Ha Gopme Projectl. STOT HOBbIN KOMMOHEHT —
ActionList1. Cam no cebe npodunb TetheringAppProfile1 HUKakux oenCTBN He
BbIMOJTHAET, 3aTO Yepe3 Hero MOXKHO MOYYUTb JOCTYMN KO BHYTPEHHUM «[ei-
CTBUAM» MPUIOXEHUA, XpaHAawmmca B Actionlistl. lNepenaém Ha Form1 npo-

ekTa Project1 n gobasum TActionList. B HEM co3ganmm HoBoe fencTame Action
c cobbiTnem OnExecute:

procedure TForml.ActionlExecute (Sender: TObject);
begin
laCurrent.Text:=
laNext.Text:= ‘/;
end;

N7 .
’

STa nNpoleaypa ounllaeT TeKCT B MeTKax, UTO HY>KHO /1A cOpoca noacka-
30K Nepep BbICTYMIeHNeM, a Takxe B May3ax. lenepb CBAkemM Npodub C Aen-
ctuem, T.e. TetheringAppProfile1 c ActionList1. Beigenum TetheringAppProfileT,
B Object Inspector Hanaém cBoMCTBO Actions 1 fobaBunm HoBoe aencTene. OHO
oyaeT «npodUIbHbIM», @ He «AeNCTBYIOWMMY, MOSTOMY Ham MNPUAETCA CBON-
cTBoM Action cBA3aTb ero ¢ Actionl. [ToagpOOHO Cxemy MOAKIUEHNA MOXHO
NOCMOTPETL Ha puc. 8.12.

Structure ¥ %X @ Welcome Page [ & unit2| [ unie2
%
] Form1
T '_‘g';‘;,",}gjﬁw K HeMy He 3apacTéT HapogHas
o Actionl Tpona
] laCurrent
] laNext Q Editing Form1.Action... | x |
- wY TetheringAppProf 5~ X CA BblLlle
=) & Actions
¥} 0- Action | Categories: actons 70: QKO
&, Resources (No Category) | [Actionl . Editing T
o} TetheringManage pHOM Q Editing T...

B 4 ¢
Object Inspector
- A
TetheringAppProfile1.Acti @ -0 cton 0
ossies Ets TetheringManager1
Action | >
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Puc. 8.12. CgAa3bigaHue «npogusibHo20» Oelicmaus ¢ «0elicmayroujum»
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[NABA 8

Ecnn ewé He NOHTHO, TO MOBTOPWM CHOBA. Y Hac ecTb ActionListl ¢ aoen-
ctBMem Actionl. 3To gencTaume Ha cobbiTne OnExecute BbIMONHAET HEKWI KOA,.
MOXHO BHYTPW NPUNOKEHNA cienaTb KHOMKY 1 MPUCBOUTL et cobbiTve. Toraa
npouenypa OnExecute bygeT cpabaTtbiBaTb Ha HaxkaTne KHOMKW. Tenepb npef-
CTaBMM, UTO KHOTIKa HaXo4MTCA B APYrOM MpuiioxeHuu. Torga gencrame Actionl
HY>KHO CBA3aTb C NPOodUIem, a CaMmo AeNCTBME MOXHO OyeT Bbl3blBaTb MO KHOM-
Ke 13 Apyroro npunoxeHna. Cemnyac NpoCcTbiMK AeNCTBUAMN OKAXKEM, UTO 3TO
paboTaeT. [NepenanTe B Project2 1 Ha KHOMKY «OUNCTUTL» BBEAUTE CreayoLnii
Koa:

procedure TForm2.buClearClick(Sender: TObject);

begin

TetheringAppProfile2.RunRemoteAction (

TetheringManager2.RemoteProfiles[1bProfiles.ItemIndex],

‘Actionl’

)7
end;

CHayana 3anyctm Projecctl Ha MOOWIBHOM YCTPOMCTBE, @ 3aTeM BEPHEM-
cs B Delphi, Boibepem Project2 v 3anycTum ero Kak npunoxerue Windows.
[TOCMOTPUM BHUMATENBbHO Ha pUC. 8.11, BCMOMHUM, T4 Kakne KOMMOHEHTbI pac-
MOJIOXKEHbI, @ 3aTEM YBEPEHHO BbIMOHMM CnefyoLme warn:

e HaXMEM KHOMKY «Hantu»

e Bbibepem TetheringManagerl 113 cCnincka MeHeakepoB
e Bbibepem TetheringAppProfilel 13 cnucka npodunen
e Haxmém KHoMKy «OuncTnTb»

B pe3ynbtate Mbl yBMOMM, Kak METKM MOOUIbHOE MPUAOXKEHMA OYMLLAIOT-
ca. OcTanocb Aeno 3a ManbiM—nocaaTh CTPOYKM C MOACKA3Kamu B MOOWMIb-
Hoe NpUNoXeHue. 30ecb NPOCTO «AeNCTBMEM» He ODOMTUCH, T.K. BbINOMHEHWE
Action He nmpepycMaTpurBaeT nepefavy AaHHbiX. OnATb BepHEMCA B Projectl,
Bblbepem TetheringAppProfilel. Hangém cobuitne OnResourceRecieved, oHO
Npov3onaéT, Koraa u3 Project2 B Project1 bygeT uto-To NpmucnaHo no cetu. Pa-
boTaem B nape: Project2 bygeT nocbinatb UTo-TO B Projectl. 310 «4TO-TO» €CTb
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HeKN pecypc, T.e. KaKon-TO 06beM AaHHbIX, KOTOPbIA MOXKeT OblTb Pa3NNUHbIX
TMNOB. HO HAC MHTepecyeT NOChISIKa CTPOKN.

PﬂﬂeCﬂzHOCHﬂaeTCTpOKy.PKHeCﬂ nony4yaeT pecypc B Bnae CTPOKK aBTO-
MaTnyeckm, o6 3ToM 3abOTUTCA Hallla CBA3Ka KOMMNOHeHTOB TetheringManager|
u TetheringAppProfile. Kak TonbKo CTpoka nonyyeHa, NponcxoamnT cobbitre On-
ResourceRecieved, oTKNMKOM Ha flaHHOe cobbiTne byaeT npoueaypa, Nosyyato-
WaA pecypc B Bnae CTpoku. CHavana Hay4YnMMCA NoChbiaTb CTPOKK 13 Project2.
Kak TonbKo HOMOFaKﬁuMM NOJIb30BaTeSIb KITMKHYIJ HaCTpquyCmea,cpa6aTu—
BaeT cobbitie OnClick. B gaHHOM COObITMM Mbl MOLWNEM Ha MNaHLIeT BbiCTyna-
lolero ABe CTPOKM — TEKYLLYI0 1 Creaytollyto. Hanviwem Koa npoueaypbl Tak:

procedure TForm2.lbPoemClick (Sender: TObject);

begin

TetheringAppProfile2.SendString (

TetheringManager2.RemoteProfiles[1bProfiles.ItemIndex],

‘CurrentString’,

1bPoem.Items[lbPoem.ItemIndex]

);

TetheringAppProfile2.SendString (

TetheringManager2.RemoteProfiles[1lbProfiles.ItemIndex],

‘NextString’,

1lbPoem.Items [lbPoem.ItemIndex+1]

);
end;

Takyto «CTyneH4aTyo» GOpMY 3ammMcK Kofa Mbl yxKe BUAEeNW, OHa AOCTa-
TOYHO yaobHa. Teno npouenypbl COAEPKMUT [ABa OAMHAKOBbLIX Bbl30Ba METO[a
SendString KOMMOHeHTa-Nnpoduna TetheringAppProfile2. B Kaue-
CTBe aprymMeHTOB NepenatnTca Tpu 3HaueHuA. [1epBoe 13 HUX 3TO — BbIOPaHHbI
ynaneHHbl npodunb B cnncke npodunert RemoteProfiles no nHaekcy B cnucke
lbProfiles.ltemindex. Bropoe 3HayeHne — NpoCTO Hekasa CTpoKa ‘Current-—
String’, TpeTbe —TeKylada no nHaekcy lbProfiles.ItemIndex CTPOY-
Ka 13 CTMXa B KOMMOHeHTe 1bPoem. BTOpOW B3blOB aHaNorMyeH, ToNbKO BTO-
PbIM apryMeHTOM MOCbINAeTCA 3HaveHne ‘NextString’. [laHHble 3Ha4YeHWA
cnykaT ana Toro, Ytobbl B Projectl 6bi10 MOHATHO, KaKyt CTPOKY nepeaant:
TEKYLLYIO UK CNedyoLyto.
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[NABA 8

Mepenaém B Project! n Ha cobbitne OnRecourseReceived kommnoHeHTa
TetheringAppProfile1 BBeaém cnenytowmin Kof:

procedure TForml.TetheringAppProfilelResourceReceived (const

Sender: TObject; const AResource: TRemoteResource);

begin

if AResource.Hint = ‘CurrentString’ then

begin

laCurrent.Text:= AResource.Value.AsString;

end;

if AResource.Hint = ‘'NextString’ then

begin

laNext.Text:= AResource.Value.AsString;

end;

end;

B npurBeféHHOM Kofe Toxe BCE MOHATHO. Mbl B KauecTse napameTpa no-
nyyaem «pecypc» AResource. YTO Mbl 3Haem, 06 3TOM HeKoM pecypce?
Bo-nepBblx, OH CTPOKOBOrO TMMa. BO-BTOPbIX, BMECTE CO CTPOKOW Mbl Mepeaanu
nofAcKasky v Hint. 1o 3HayeHmo 3Ton Noackasky Hint Mbl NOHYMaeM, Kakas
3TO CTPOKQ, TEeKyLIaA UK cnefytowas. 3aTeMm NprucBariBaem pecypc B BUIe Tek-
CTa COOTBETCTBYOWEN MeTKe. MOXHO COXPaHNTL M 3anyCT1Tb CHavyana Mobumb-
Hoe npunoxeHue Project1, a 3aTem 1 Windows-npunoxeHue Project2. [Toka co-
bupaeTca Project], MOXXHO NOCMOTPETb CXeMy MOCHINIKM Pecypca-CTPOKM (puc.
8.13).

MpencTaBbTe cebe, YTO B OJHOM MOYTOBOM OTAENEHNW YNAKOBbIBAIOT He-
KY0 MOChIIKY, KOTOPAas BCEro eCTb HEKN «pecypc». B KOpoOKy KnagyT CTPOKY
C OMMCaHneMm, 4To 3TO 3a CTPOKa. [TOTOM NOCHINAOT B APYroe NOYTOBOE OTAeNe-
HVe. Ha BTOpOM NOYTOBOM OTAeNeHWM PaboTHMKI CUAAT U CKYYatoT, MOKa UM He
AOCTaBWM HOBYIO MOCHINKY. Koraa oHa focTaBneHa, cpabatbiBaeT cobbitne. Ko-
POOKY PacnakoBbIBAIOT, AOCTAIOT OTTYAA CTPOKY M UMTAlOT MOACKA3KY, UTO C HEl
HY>XHO caenatb. Huuero ceepxecTtecTBeHHOro HeT. Bcerga MoxHO npugymatb
00bACHEHNE 13 peanbHOM KM3HW. KOHEUHO, MOXHO NpefcTaBuTb cebe noyTto-
BOe OTAesleHe UK KPacmByto KOPOOKY C HaMMCaHHbIM Ha Hell afpecom. Mox-
HO NpefcTaBUTL cebe MOYTOBOro ronybaA C IMCTOUKOM, MPUBA3AHHBIM K Nanke.
Cyxve CTPOYKM NMPOrpPaMMHOro TeKCTa BbITNAAAT He Tak »KMBOMUCHO, XOTA CYTb
nx paboTbl Ta Xe.
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onEndRecourceReceived SendString
K Hemy He 3apacTéT HapoaHas k Haitrm il NaMATHIK CeBe BOIRBHT HEPYKOTEOPHSI,
BONE HEMY HE 33pacTeT H3POAHAER TPONa,
TetheringManagerl -
= Bo3HeccA BilLE OH F13BOI0 HENOKOPHOH
BosHéccA BbilWwe —
TeU!eringAppPrcﬁle'l EKCAHADHHACKOrO CTOANA.
OH MmaBoko
|-|eno|<op|-|o|}'| Her, Bech » e yupy — aywa B saseTHOR Avpe
Quuctute
N Mo npax nepexuseT 1 TAeHER yBexuT —
@ @ W cnasen Gyay 8, A0KOAL B NOAAYHHOM MUpE
TetheringManager! @ TetheringManager2 XKug ByAeT XOTs OAMH MiAMT.
,  CurrentString A
jozezel —O < - Cnyx 060 mHe npofaet no eceii Pycn sennkoii,
cH% ] a
goe =) NextString -
ActionList1 TetheringAppProfile1 —O < TetheringAppProfile2 W nasoser mens Bcax cywnii & Heil a3eix,
Projectl Project2

Puc. 8.13. Cxema nocwlsiku pecypcos 8 8ude CmpokK

CoxpaHsaeM U1 3amnyckaem MOOUAbHOE NPUNOKEHNE U NPUIOKEHNE Ha Ha-
CTONIbHOM KOMMbtoTepe. [locne TprBManbHOW onepaumn CnapyiBaHUA MeHe[-
XKEPOB B MPUIIOKEHMAX MOXHO MPUCTYMNUTb K €ro TeCTUPOBAHMIO. Kak TONbKO
NOMOLHMK (OH e NQ 2) KNmnkaeT Ha CTPOUKe TeKCTa B CBOEM MPUIOXKEHWM, TO
13 BTOPOIO NMPUIOXEHNA NMOCbINAETCA CTPOKAa B NepBoe /1A NMPOYTEHNA BbICTY-
natowero (oH »e Ne 1).

[Inqa BbINONHEHNA 6ONbLIOIO KOMMIEKCHOIO MPOeKTa MOXKHO MCMOb30BaTb
NBa NpoekTa. [epBblli — NOMOraeT akTépam BblyunTb VX POnn. Bropoin — obe-
CneuynBaeT 1X NoACKaskamu BO Bpems MCNonHeHWs. B nepBoM NpoekTe MOXHO
BbIMOSTHUTB MCCNeNoBaTENbCKYIO PAaboTy, MO MOUCKY OMTUMASbHOTO anropuTMa
3anoMK1HaHuA. Bo BTOpOM MpoekTe HalTh MecTo Ans NpoBefeHVs NCCeaoBa-
HUI He TakK NPOCTO: CAUWKOM YTUNTAPHYIO PONb UIPaeT NpunoxeHne «cyd-
nép». OfHaKo BTOPOW NPOEKT MO3BONAET OBNaAeTb TEXHUKOW CETEBOrO B3aNMO-
AEeNCTBNA NPUKNaAHbIX Nporpamm. [ocne oTpaboTkM AaHHOrO 3aaHnA MOKHO
BEPHYTbCA K MNPeAblAYyLMM NPOoeKTaM 1 106aBUTb BO3MOXHOCT COBMECTHOTO
MCMOSb30BaHWA MOOUIBHOTO YCTPOMCTBA 1 HacTonbHOro MK B eguHol cucTe-
me:
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[NABA 8

AN QHEBHMKA HabMIoOEHNA MOXHO MepeaaBaTh 3anvcaHHble JaHHble
C MNaHLWeTa Ha HaCTOMbHbIN KOMMBIOTER;

AN 3aNOMMHAHKA CTUXOB MOXKHO CAenaTb Tak, KOrAaa no KoOMaHae C of-
HOrO YCTPOWCTBA CKPbIBAETCA YacCTb TEKCTa Ha APYrom, T.e. MpoLecc 3a-
NOMVHAHWNA CTUXa KOHTPONMPYeTCA APYrM NONb30BaTeNeMm;

ANA SHUMKNONeOMN MoAener Momnekysn XMMUYECKMX BeLeCTB MOXKHO
MCMOMb30BaTb Takyto vaeto: Ha MK B TpexmepHOM UCTMONMHEHWN JEMOH-
CTPUPYIOTCA MOZENV MOMEKY/, @ YNpaBneHne faHHbIM NPOoLIeCCOM OCY-
LECTBNAETCA C MOOWUIBbHOMO YCTPOWCTBA, UMPaoLLIEro posb MysbTa Anc-
TAHUMOHHOTO YrpaBieHus;

AN NPOEKTa C TECTOM MOXHO MCMOMb30BaTh BO3MOXKHOCTU B3aVMOAEN-
CTBUA NPUNOKEHWI 1A aBTOMATUUECKOM MOCHINKA Pe3ynbTaToB TeCTu-
POBaHMA B obLlee NPUNoXeHUK, KoTopoe byaeT XpaHWTb AaHHble 060
BCEX OMPOLLIEHHbBIX YYEHMKOB.

XOTA Kaxkaas rnaea 6bina nocBAWEHa OTAENTbHOMY MPOEKTY, PaCCMO-

TPEHHbIE B HUX METOANKWN pelleHNA 3aa4 Mo pealin3auni onpegeieHHbIX

GYHKUMIN MOXHO KOMOWMHMPOBATb Mexay cobow. Ecnu Bbl mpopaboTanu

KaKAblM 13 MPOEKTOB, TO Tenepb B Ballem PacropsKeHW MOLLHbIN apce-

Hal

CpPeacTB MOBUNBHOM pa3paboTku. MNonb3ynTech STUM Kak Ana pasButmaA

AaHHbIX, TaK N CO3AaHNA HOBbIX MOOEKTOB.
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SaKAOYeHue

9.1. YTo pAenaTb pAanbuwe UAU NNAHbI Ha 6yayuiee

Mbl gownm oo nocneaHen rnasbl JaHHOW KHUMW. KTO-TO 13 ynTaTenem ckpy-
MyNe3HO 1 BHUMATENbHO BbIMOMHWI BCE MPOEKTHl OT Havana Ao KOHUa. Tenepb
O HUX MOXHO FOBOPWUTb Kak O MPaKTUYeCKM COCTOABLUMXCA MPOrpaMMMCTax.
KOHEUHO, HYXHO MOCTOAHHO COBEPLUEHCTBOBATL CBOW TEOPETUYECKME 3HAHMA
N NpakTnyeckne HaeblkK. OAHAKO eCnu Aake WKOMbHUK MOXET peani3oBaTb
OAVIH 13 NPOEKTOB MOCNEeAHMX MNaB OT Hayana 0 KOHLA Mo NamMATy, TO OCTAETCA
TONBbKO MOKenaTb NPOPEeCCMOHaNbHbIX YyCNexoB. Kak MUHVMYM Bbl y>Ke CMeNo
MOXeTe CYMTaTb, YTO MPOrpaMMMpPOBaHMe BaM AanoCb CPABHUTENbHO NErko.
He o06s3aTenbHO CTAHOBUTLCA MMEHHO Pa3paboTumMkom NMporpamM, ecTb pag
APYrUx Npodeccuit, TeCHO CBA3aHHbIX C MPOrpaMMmmpoBanvemM. PaboTa B cde-
pe MHOOPMALMOHHbBIX TeXHONOMn TpebyeT NOHMMaHNA NPUHLMNOB CO3AaHMA
NPOrpamMmMHoOro obecneyeHus, a 3T0 HEBO3MOXKHO Oe3 cBOOOAHOro BnageHus
XOTA Obl OAHUM 13 A3bIKOB MPOrPaMMUPOBAHNS.

HekoTopble umMtatenu He MMENM BpemeHK, BO3MOXHOCTEN MM COOTBeT-
CTBYIOLLEN NOArOTOBKM, YTOOLI CaMOCTOATENIbHO MPopaboTaTb BeCb MaTepuan
KHUIW. HO flaxe B 3TOM C/lyYae Bbl C1eNanu BaxkHbI War BNepéa Ha nyTv Npo-
deccnoHana B 06nacTv MHGOPMALMOHHBIX TEXHONOTMI. JIIoOOW BbIMOMHEHHDIN
NPOEeKT, Aaxe ecan 3TO NOoTPebOoBaNo KOHLEHTPauuW BCeX yCUnuin, aenaet
peanu3aumio cneayloulero NpoeKTa ropasno nerve. He octaHaBnvBanTech Ha
AOCTUIHYTOM, MAMUTe Aanblue! BTopon, TpeTuit, YeTBEPTbIN NPOEKT — CKOPO Bbl
NoYyBCTBYeTe NErKOCTb U B CO3faHNN NHTePDENCOoB, U B PyYHOM KOAUPOBAHUN.
B KakoW-TO MOMEHT Bbl MOMMETE, YTO I1aBHbIE BOMPOCHI HE «Kak CAeSaTby, a «4YTO
caenatb». [pouecc obyyeHna NporpaMmMmnMpPOBaHNI0 MOXHO CPaBHUTL C 0by4e-
HVEeM NaBaHNIo UK e3[e Ha Benocuneae. B Kako-To MOMeHT Bbl mepecTaHeTe
aymaTb 0 6rnokax begin-end, noTepAHHbIX OnNepaTopax, OWnbKax KOMNUAALMK,
KaK Bbl YK€ He MOMHUTE, Kak rpebKn pykaMi COrNacytoTca C ABMXEHMEM HOT
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[NABA S

Npv NnaBaHUM UK Kak yaep»KaTb paBHOBeCKe Npu e3fe He Benocunepe. Bcé
HaYHET NPOUCXOANTb ECTECTBEHHbBIM 0OPA30M.

Peanu3oBaHHble Bamu MPOEKTbl BMOJSIHE 3aC/yKMBAKOT MOKasa APY3bAM,
3HAaKOMbIM U flaxke NoTeHUManbHbIM paboToaaTtenam. Jiobor HaumHaoWmii Npo-
FPAaMMUCT BCerfa MMeeT NperMyLLecTBa, eC/IM MOXET MOKa3aTh CO3[aHHble UM
nporpammbl. HO Npuv 3Tom ciefyeT OTMETUTb, YTO MPOrPaMMNCT JOSKEH NOCTO-
AHHO COBEPLIEHCTBOBATb CBOW HaBbIKWN. C OAHOW CTOPOHbI, €CTb elle MHOTrO, YTO
cnepyet BblyunTtb. C Apyron, nobor nepepbiB B Pa3BUTUM O3HaYaeT NOTEPIO Ha-
BbIKOB. Tenepb HacTano Bpemsa nodymaTtb O TOM, Kyfa nati ganswe. Cnegyet nu
BblyUUTb €€ OMH A3bIK NMPOrPaMMMPOBAHNA WA NPOAOKNTL NMPUMEHEHNE
Delphi/C++Builder/RAD Studio? Kakue elle TeXHONOMMN HY>KHO M3yunTb? ECTb
NN CMbBICST MPOAOAXMTb Pa3BUTUE KaKOro-NnMbo NPOoeKTa U3 KHUMM UAK HavaTb
HOBbI MPOEKT C caMoro Havana? Ceryac Mbl NOAPOOHO PACCMOTPUM AaHHbIe
BOMPOCHI.

PaboTa Hafy OCTATOYHO CNOXKHbBIM NMPOEKTOM, @ NOCNeAHMe rnasbl Obinv no-
CBALLEHbI UIMEHHO TaKUM, 1ENCTBUTENBHO TPEOYET 3HaUMTENbHbIX YCUAUIA. MNpo-
rPaMMUCT AOMKEH ObITb UCKMOYUTENBHO BHMMATENbHBIM NPW BBOAE KOfda MW
paboTe C nHTEPHENCOM, MNP STOM [iepKa B rofoBe OOLLMIA 3aMbICEN U HE Tepss
00LLYy0 anropUTMUYECKYO HTb. YacTo BO3HMKAIOT HEMPOW3BOJbHbIE OLWNOKM
KOMAUNALUMK, KOTOpble TPpebytoT MoUCKa 1 UCnpasneHvs. VIHoraa npunoxexve
3anyckaeTcs, HO paboTaeT HeBepHO. MNpUXoanTCA 3anyckaTb OTAAAUMK 1 OyK-
BaSIbHO 3aHMMAaTbCA NMPOLEXKMBAHNEM SNIEMEHTOB KOfla Yepes Mekoe CUTO Ha-
WX 30PaBbIX PACCyKAeHW. [Tocne Takon OCTaTOYHO TPYAHOW PaboTbl XoueT-
Cs cienatb 60MbLON NePepbIB 1 OTAOXHY Tb.

30ech eCTb Napa XOpOoLWKMX HOBOCTeW. [lepBoe, KenaHne HeMHOro 3abbiTb
NpO MPOeKT — ecTecTBeHHoe. Cnpocute Moboro nNpodeccmoHanbHoOro npo-
rpamMmMmncTa, obblYHO OH paboTaeT HepaBHOMepPHO. [lepunoabl KpaliHe WHTeH-
CMBHOTO, MOYTU 3KCTPEMANbHOIO pyUTMa PaboTbl COMPOBOXAAIOTCA Neproaamm
AOCTAaTOYHO HecnewHoro obAyMbIBaHMA anropuUTMOB, MOMCKA OMTUMANbHOrO
BapvaHTa nHTepdeiica, peanmsaunm Menkmnx «kpacuBocTem». MOXHO MCNOb30-
BaTb AaHHbIV NPWéM. ECin 4yBCTBYeTE, UTO MPOLIECC KOAMPOBAHMA UAET BASbIN,



SAKAKHEHWE

nepekNymnTeECh Ha TOHKYID HAaCTPOWMKY MHTepdenca. [Toasurante KHOMKK, NO-
MeHANTe MeCTaMn MeTKW, obfymaiiTe bonee KOPOTKME W 3BYYHblE HAAMUCU.
CobepuTe NPOEKT Nof pa3Hble TUMbl YCTPOWCTB. B KOHEeYHOM 1TOore, COCTaBbTe
NOAPOOHbIN NaH TeCTUPOBaAHMUA OYAYLIMX, MOKAa HEPEANN30BaHHbIX QYHKLNN.
Kak Bap1aHT, MOXKHO MpOYMTaTb XOPOLLYIO CTaTbio MPO NPOrpaMmmnpoBanHume. He
006A3aTeNbHO BCE NOHATb C MEPBOrO Pa3a — Mbl e TOMbKO yunmca!

JIlobon A3bIK NPOrpamMMMpPOBaHNA NpefocTaBnseT 6onblioe KOAMYecTBO
Pa3NUYHbIX BO3MOXKHOCTeN. OnepaTtopsbl, TUMbl AaHHbIX, KOHCTRYKLUUK, NPUHLM-
Mbl MOCTPOEHMA NPOrPamMm — BCETO 3TOrO AOCTAaTOYHO MHOIO B KaXJOM U3 Cy-
WEeCTBYIOLMX 1N aKTMBHO UCMOMABb3YIOLMXCA A3bIKOB. [JobaBMM BLMONMOTEKM Yxe
FOTOBbIX GYHKLIMIM 1K BM3YabHbIX KOMIOHEHTOB. BCE 3TO NpeacTaBnaeT coboi
OFPOMHbIN 0OBbEM 3HAHWI, U BPAA M eCTb KAaKOW-TO OAMH YenoBeK, KTO non-
HOCTbtO B 3TOM pasbupaetca. Ecnm Bbl cnonb3yete Delphi n Object Pascal, To
3pech npouye. Pascal 3aaymbiBanca Kak CpecTBO pa3paboTki ANA UHXKEHEPOB,
KoTopble paHblie He nporpammupoBani. OH Ao/xeH Obin OblTb NPOCT B 0OyYe-
HUW 1 SPPEKTUBHBIM B MPUMEHEHNN. DTOT A3bIK YUUTCA AOCTATOYHO NETKO U €ro
rPaMOTHOE MCMOb30BaHWe — BOMPOC HECKONbKUX 3aHATKI. [Tonarato, MHorve
no NpopaboTke MaTepurana KHUr B 3TOM yoeauInch.

Ecnu Bbl Hauanu ncnonb3osate C++Builder kKak oTgensHoO, Tak 1 B cOCcTaBe
RAD Studio, TO BMOMHE MOMM OLWYTUTb 3aMeTHble CNOKHOCTA. A3blk C++ CO3-
AaBanca ana NnpodeccroHanoB, NO3ITOMY CKOPOCTb ero M3yyeHrsa 1 NpocToTa
CUHTaKCKCa He Obinn OCHOBHOW Liefblo co3aaTens. To »Ke CaMoe MOXHO CKa-
3aTb O BO3MOXHOCTAX — OHW BeCbMa 1 BeCbMa pa3Hoobpa3Hbl. Cam aBTop C++,
bbepH CTpaycTpyn, HEOAHOKPATHO 3aABNAS, UTO He HAlO 3HATb BECH A3bIK. HyX-
HO BNafeTb TOMbKO Tem, UTo TpebyeTca And peann3aunm KOHKPETHOro anropuT-
Ma, PeLeHnA KOHKpeTHOM 3afayn. OTCIofa MOXHO CenaThb BaXKHbIM BbIBOJ], UTO
Nyyllle CHavyana CTaBUTb cebe Kakyto-To 3afady, a MOTOM M3yYaTb BO3IMOKHOCTH
A3blKa UK cpefbl Pa3paboTKK, KOTopas MO3BOAUT € pelinTb. KoHeYHo, ecTb
Moau, KOTOPbIM HPABUTCA NPOCTO YMTaTb KHUTY, CMPABOYHUK UK CTaTbW, No-
CBAWEHHbIE KOHKPETHOM A3bIKY MPOrpamMmMUpPOBaHNA UK cpeae pa3paboTku.
1 370 TOXKe nonesHo! [lenanTte Tak B nepuofbl, Koraa TpebyeTcs NOKOW 1 pac-
cnabnetue.
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[NABA S

Bo MHOrOM y4YeHVKM NPUBBIKIV BbINOMHATL 3aAaHus, AaHHble yyuTenamm. Ha
BOMPOC, a YTO Obl Bbl XOTENW CAeNaTb CaMu, MHOTME He 3HaloT oTBeTa. [leno He
B OTCYTCTBMM TBOPYECKNX CMOCOOHOCTEN, B MONIOAOM BO3PACTE OHM Y KaXk[Oro
NPOABASIOTCA LOCTATOYHO APKO. [1POCTO HET MPUBbLIYKM CTAaBUTb 3a[auy Camomy
cebe 1 CBOMM OAHOKNACCHMKaM. [Tp1 PaCCMOTPEHMN KaXKA0ro NPOeKTa Mbl CTa-
PanNCb B KOHLIE AaTb HaNpaBneHWs AanbHelero PasBuTKs, HO KOHKPETHYIO
bopMy Kax bl fomKkeH npuaymatb cam. CTapaiTech pa3BnBaTh CBOU MNPOAYKTbI
CAaMOCTOATENbHO, T.K. MMEHHO 3TO MO3BONAET BOCMMTATb Camix B cebe He npo-
CTO MPOrPaMMMCTOB, HO TanaHTIMBbIX TBOPLIOB BbIAAIOWErOCS MPOrPaMMHOIO
obecneyveHusa. MNoctaBbTe ceba Ha MeCTO MOJb30BaTeNs, a 3TO CAenaTb Nerko,
ecnv Bbl yxxe pa3paboTany npunoxexue. MpeactaBbTe, Kak MOXHO YyUlWNTb
nporpammy, 060oratvs eé HoBbIMM BO3MOXHOCTAMU. YepnaiTe BAOXHOBEHME OT
O[IHOrO GakKTa, UTo Bbl yXKe CAeNany paboTatolWmii MPOrPAMMHbBIN MPOAYKT.

PaspaboTka CoBpemeHHbIX MPOrpamMHbIX MPOAYKTOB 3TO — beckoHeuYHoe
nyTewecTsue. YTobbl ObITb YCNEWHbIM, Hy>KHO He MPOCTO CO3AaTb BblAalOWMIACA
NPOAYKT, HO ¥ NMOAAEPXKMBATb TemMn pa3paboTKM Ha BbICOKOM ypoBHe. [Tpodec-
CVIOHASbHbBIA NMPOrPAMMNUCT LOJSIXKEH HEe MPOCTO YMeTb NMPOrpaMMMpPOBaTh, OH
AOMKEH YMEeTb fieflaTh 3TO MOCTOAHHO. He nyranTech, HUKTO He 3acTaBndeT Bac
MYYUTENBHO BBOAMTL TEKCT MPOrPaMm KaxkAbli AeHb 1 MOAoNry. Ho HacTpomn-
TeCb Ha HaNPAXEHHYIO MHTENNEKTYaNbHYI0 OeATENbHOCTb, KOTOPAaA NMO3BOANT
BaM 3apabaTbiBaTb OOMblUMe AeHBIV 1 0OPECTU yBaXKeHHUeE.,

9.2. None3Haa nutepaTypa

Mocne 3aBeplleHMs JaHHOW KHUMM BECbMa PEKOMEHYeTCA elle pa3 BHU-
MaTenbHO M3YyuYnTb CUHTAKCUC A3blka Pascal v 6a3oBble BO3MOXHOCTU Cpe-
abl Delphi. Mockonbky Delphi 1 Object Pascal nosasmancb AOCTaTOYHO [aBHO
Y aKTUBHO MCMOMb30BaNMCb B 00yYeHMI NMPOrpaMMMpPOBaHnto, B VIHTepHeTe
MOXHO HalTW OYeHb MHOIO MaTepvanos 1A HauvHaloWmMx. Mbl pekoMeHayem
NpopaboTaTb «METOANUKY», Pa3paboTaHHyl0 CrneuranbHO Ana Wwkon. Eé anek-
TpOHHasA BepCuA pacrnonoxeHa no aapecy: https://yadi.sk/i/Ugpss_umih4S6
B naHHOWM «meToamnuke» HeT pa3aena, NocBAWEeHHOro MobunbHOM pa3paboTke,
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YTO COBCEM He yMandAeT NnonesHoCTb M3AaHmA. Kak Mbl C BaMK ybeamnnmncs, npu
nomouw Delphi/C++Builder/RAD Studio mobunbHble NpunoxeHns paspaba-
TbiBaTb TaKXe MPOCTO, KakK 1 OOblYHble «HACTOMbHbIE» NPUNOKeHNUA. PasHuLa
3aKMoYeHa N1b B YMEHUM MPaBUIbHO CMPOeKTMPOBaTh MHTepdenc. A BOT
3HAHMA CMHTAKCKCa A3blKa M CMOCOOHOCTL pPeanv3oBbiBaTb anroputM paboThl
NeNCTBUTENbHO YHUBEPCabHbI. [1A NOBbIWEHWSA YPOBHA B NNaHe UCMob30-
BaHMA A3blKa NPOrpPaMMMPOBaHNA BECbMA MONE3HO BPEMEHHO OTOMTU OT MO-
OVNbHBIX MPOEKTOB 1 0OPATUTLCA K «4UCTOMY» 3HaHWMI0. ObA3aTeNbHO HalanuTe
BpeMsA 4/1A NPOoPaboTKM YKa3aHHOro Bbille MaTepuana.

Mocne TOro, Kak Bbl MOYYBCTBYeTe NErKOCTb B MCMOMNb30BaHWM A3blka MPo-
rpammmnpoBaHna Object Pascal B cpene Delphi, MOXHO yrnybuts 3HaHWA O BU-
3yasbHbIX KOMMOHEHTax. A Kak MOHATb, UTO Bbl Y»Ke [JOCTAaTOUYHO OMbITHbI? [1po-
CTO CTaHET ropasAo MeHble CUHTAKCMYeCKNX OWMOOK, BIABISEMbIX Ha CTaAMN
KOMIMNAUMK NpoeKkTa. Yepes onpeaeneHHoe BPEMsA Bbl HauHeTe MmncaTb Ko
abCOMOTHO BEPHO, HE 3a)yMbIBAsACh O «MPaBuiax MyHKTYaLUmM» UK HanUcaHUm
KNtoYeBbIX CI0B. HeKOPPEKTHbIN KOf OyaeT BbIMMAAeTb «HEKPACKBOY», KaK HeKpa-
CMBbIMM BbIFAAAT CBOMIA HAMECOHHbIE C allMnKaMu (HafetoCh, Bbl OLEHNUAN LyT-
Ky). ECnu Bam 3axoTenoch y3HaTtb 6onblie 0 MobunbHONM pa3paboTke, TO CKauu-
BaeM 1 UMTaeMm elle OfiHy KHUIY no ccoinke: https://yadi.sk/i/gigAvNn6ih4YU.
STa KHWra npefHasHayeHa Ans CTapluvx WKONbHUKOB 1 CTyAeHTOB. barax 3Ha-
HUI GOPMUPYIOT He TONbKO pean3oBaHHbIe MPOEKTbI, HO 1 MPOYUTAHHbIE KHY-
rv. Jaxxe ecnv Bbl BNOMHE yBepeHbl B COOCTBEHHbBIX CUNAX, YTEHME KHUM NPO-
deccnoHanbHbIX aBTOPOB 3HAUYMTENBHO MOBbILLAET YPOBEHb NMPOrPaMMUCTa.

B kauecTBe AOMONHUTENbHOWM NUTEPATYPbl MOXKHO MOWCKAThb Kakyko-n1mMbo
Apyryto kHury, noceauleHHyto Delphi/C++Builder/RAD Studio Ha MHOXecTBe
canToB oHnanH-Toproenu. OgHaKo 34ecb eCTb onpeaenéxHHasa npobnema. le-
proa cnaboro passntna ViHTepHeT conan ¢ OypHbiM pocTom Delphi/C++Build-
er/RAD Studio, korga 6bia HanvcaHa OCHOBHaA Macca KHur. MNocne 3toro WH-
TepHET CTan NOUCTMHE BCeOObEMIIOLM, NOABMAIUCE GOPYMbI, TeMaTUYecKme
CalTbl, BO3MOXHOCTb NMyOSIMKOBATb KHUIM B 3NIEKTPOHHOM BU/fE, @ B MoCeHee
BpeMs 1 NopTanbl ANA pa3MelleHna OHNarH-B1aeo, Takie Kak YouTube. Cama
naea HanmcaHma «OyMaxHbIX» KHUT Hadana cebs 13KmnBaTb, T.K. ropa3fno npolle
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v BbICTPEeE MCMONb30BaThb SMEKTPOHHbIE MCTOYHMKM MHGOPMaLMK. KonnuecTso
M34aBaeMblX KHUI COKPATUIOCh, 1 3TO COKpPaLLeHme COBMano C BTOPbIM BaXKHbIM
3Tanom B pa3sutum Delphi/C++Builder/RAD Studio, cBA3aHHbIM C MOOWIbHOW
Pa3paboTKoN. To e camoe MOXHO CKa3aTb ¥ Mpo 0By APYryto cpedy paspa-
OOTKM M faxe Moborn NPorpamMHbIi NPOAYKT. [TOSTOMY MOMMMO YKa3aHHbIX
BbILLE KHWT, CKaumMBaemblx 6eCnnaTtHo, MK 13faHui, nprobpeTaembiX B OHMNAMH
WA OBBIYHBIX KHUMHBIX MarasvHax, Hy»HO YMeTb MOJfb30BaTbCA U APYrVMM
MCTOYHMKaMU MHOOPMaLMN.

9.3. OHNaUH-UCTOYHUKU U UHdopMauusa B UHTepHeT

Bnarofapsa MOWCKOBBIM MalUMHAM MOXHO ObICTPO HaWTN HYXXHYO MHGOP-
MaLMio, AOCTAaTOYHO NKLb FPAMOTHO CHOPMYNMPOBaTb BOMPOC. bOMbWMHCTBO
ymTaTenel, Mbl monaraem, 3HaKOMbl C TEXHUKOW MCMOSb30BaHWA MONCKOBBIX Ma-
WMH Ha OCHOBE TEKCTOBbIX 3aMPOCOB. He 3abbiBalTe 406aBNATb coBo «Delphiy,
UTOObI B HaMAEHHblIE OTBETHl KaCanucCb UCMOMb30BaHNA UMEHHO 3TON TEXHONO-
rmn.

PaccmoTpuM yxe 6onee 130U peHHbI MPUEM MCNONb30BaAHUA MOUCKOBbIX
CepBUCOB. Hanpumep, BO3HMKMNA OWMWOKa Ha 3Tane KOMAWAALUKU UM cOop-
Ku npoekTa. JonycTum, BblbpaHa B kadecTse LeneBow nnatdopmbl Android,
a YCTPOWCTBO He MoAakMtoyeHo. Toraa npuv 3anycke MynbTy-nnaThopMeHHOro
NPUNOXEHNA Mbl YBUAVM:

#4 ProjectGroupl

(52 Project1
Error

+- "¢ Build Configurations (Debug)

— -1 2% Target Platforms (Android)
( | Before you can run or debug your Android application, 3 pit Windowe
" you need to connect an Android device to your PC or :: o
create an Android emulator. = B4-bit Windows
Click the Help button below for additional infermatieon. -I-ip! Android - Android SDK 22.3 32 bit
= Target
+-= = Configuration
= Libraries

#- [0 05 Device

Help

Puc. 9.1. Owubka 3anycka npu HenodK/Ilo4eHHOM ycmpouicmeae
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He BCe MOryT UnTaTh C 3KpaHa Nno-aHrMUNCKI. IHoraa nonesHo BOCNOb30-
BAaTbCA OHMANH-NePeBOAUYNKOM. MOXET NOKa3aTbCs, YTO TEKCT OWMOKM HEBO3-
MOXHO CKOMMpoBaTh B bydep obmeHa. Ho 310 He Tak, npocTto HaxmuTe Ctrl+C,
KOorfa OKHO akTMBHO. B bydep obmeHa nonaayT CTPOUKM, KOTOPbIE MOXKHO BCTa-
BUTb B «BIOKHOT» MM OKHO BBOAA OHNaMH-NepeBogYnKa (puc. 9.2.).

£ BesbIMAHHBIA — BAOKHOT = O

aiin [lpaska Qopuar Bua Crpases
[Content] "
Before you can run or debug your Android
application, you need to connect an Android

device to your PC or create an Android emulator.
Click the Help button below for additional

[OK] [Help]

Puc. 9.2. Ckonupo8aHHbIl meKcm u3 OKHA € oWubKoU

Ecnu 3anycTuTb MOWCK NO BBEAEHHOW CTPOKe, NpeABapue ero cnosom «Del-
phi» (6e3 KaBbluek), TO B pe3ysnbTaTe Mbl MOAYUYMM HAOOP MOAE3HbIX CChINOK. X
NOPALOK MOXET MEHATBLCA, HO B MEPBOW AECATKE Mbl MOYYMM CChIIKY Ha Odu-
LManbHyo JOKYMeHTaLuio OT KoMnaHun Embarcadero, koTopas B 3arpy>xeHHom
BM[E NOKa3aHa Ha pu1c. 9.3. Ha nokasaHHOWM cTpaHK1Le NnoapobHO onmncaH npo-
Llecc HacTpowku cpefbl IDE n HeobXxoanMmbix 3neMeHTOB NPOorpammHoro obe-
cneyeHna ansa paspaboTkn MOOUNBHBIX MPUAOXKEH W, BKOYaA Nod niathopmy
Android. BbinonHNB yKa3aHWA Ha JaHHOW CTpaHuLe, Mbl M306aBMMCA OT OWK6-
Ku. [MogobHyto npouenypy MOXHO MPOBOANTL C MOOOWM HEMOHATHOW OWMOKOW,
BO3HMKLLIEN Npu ncnonb3osaHum Delphi.
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4 Log in/ create account

e@\@ hitte://docwiki.embarcadero.com/RADStucio/XEY/en/An © = G |[ () Andraid Mobile Applicatio...

embarcadero PAGE VIEW SOURCE HiSTORY

SearcH Android Mobile Application
|G Development

Search

Display Preferences

Go Up to Types of Multi-Device Applications You Can Creale
RAD St1unio XE8

XE8 Examples and

Samples The FireMonkey framework and RAD Studio provide the
XE8 Libraries tools you need to develop applications that target the
Android platform. Using FireMonkey you can create an
Android application and deploy it to Android devices.

Contents [hide]
1 Hardware Requirements
2 Supported Android Devices

3 Preparing Your Android
What's New in XEB File > New > Multi-Device Application - Delphi Development Environment

Tutorials File > New > Multi-Device Application - C++Builder 4 peveloping Your Application

Main Page - XEB Topics
Wiki

FireMonkey Application 5 Running Your Application
Platform The procedure that you use for developing Android 6 Deploying Your Final Android
Multi-Device Applications apps in RAD Studio is generally the same as the Application
Getting Started procedure for developing iOS apps in RAD Studio. One | 7 Andreid Topics

z 4 significant difference is that Android development does |~ 8 See Also
Steps in Developing a N
Project not require PAServer and connection profiles, both of
K Annlicatis Z which are required for iOS development. Both iOS and Android require that the SDK Manager
. >

Puc. 9.3. OHnaliH-0okymeHmayua om komnaduu Embarcadero

B yKazaHHOM Bbile NprMepe NOMCKOBAsA MalliHa BblAACT TaKXe CCbIIKY Ha
pecypc YouTube, rae 6ynet npuBenéH «BMAEO-OTBET» Ha MOCTAaBfEHHbIN BO-
Npoc 06 ycTpaHeHW OWnbKM BO Bpemsa cOOpKM NpoekTa (puc. 9.4).

S
e@‘o hitp://www.youtube.com/watch?v=h8gE-RSRS_o nN-c H (B8 Setting up your Windows . ‘ | AL
RU -~
([Tl Tube Q Upload

Up next

Welcome to RAD Studio XES

o e o o b ) el e 1 RAD 53280, Dl o Gk XEO

= Uu-Device Development
BE | X Covievumraan aeehcancn o Vious, Mo 405 s A, cns cosease

App Tetnering
[ p——

Elings Shanes

P ol ) 007/Ta8

Puc. 9.4. Budeo-uHcmpykyus no Hacmpolike cpeobl
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[aHHbIn BUAeO-ponnk onybavkoBana komnaHua Embarcadero, kotopas
co3pjana crneuuanbHbii KaHan Ha YouTube. Mo ccbinke http://www.youtube.
com/user/EmbarcaderoTechNet MOXXHO MOMYUYUTb JOCTYN K STOMY KaHany, rae
pasmellieHbl MHeTepeCHble 1 NonesHble B1AeO-MaTepmranbl Ha Temy MCnonb3o-
BaHu Delphi/C++Builder/RAD Studio, a Takxke mobunbHom pa3paboTtki nog iOS
n Android.

Mbl paccmoTpenu ciyyar OWNOKKM, CBA3AHHbLIM C HAaCTPOMKOW cpefbl. Te-
nepb 0O6CyANM elle oavH NpUMep, KOorga OlWnbKa yxke He B HaCTPOMKe Cpeabl,
a yXe B BM3yasbHOM NPOrpaMMMpPOBaHnM. Takasa olWmbKa 4acTo ObiBaeT y Ho-
BMYKOB. OHM pacnonaralT Ha popme KOMMOHeHT TButton, a moTOM XOTAT yaa-
NUTb eMy HaaMMCb (CBOMCTBO Text), HO oWwKMbHalOTCA U YAANAT Ha3BaHMe (CBON-
cT80 Name). MOXeT N1 KOMMOHEHT CyLeCTBOBaTb 6e3 Ha3BaHMA? MoxeT, XoTA
Mbl 3HaEM, YTO Ha3BaHMe KOMMOHEHTA ABMAETCA NePEMEHHOW CCbINIOYHOrO TUMa
Ha Hero. bes MeHN KOMMOHEHT XUTb MOXET, HO BECbMa MPUMUTUBHOW KN3HbIO.
Kak TonbKO Mbl MonbiTaemca AobaBuTb Npoueaypy oTknvka yepes Object In-
spector, TO TyT e Noy4Ynm owmrbKy, MOKa3aHHy Ha puc. 9.5.

Structure % @ Welcome Page @
X
] Form1

[S] <Components[0]>

Style:  £Y windows v Views: |}# Master

Object Inspector L ®

[°] 1°]
8 o 8
JPropenies-_ Events O Error n
ModalResult mrNone A
» Name
Opacity 1
% Padding (TBounds)
PopupMenu
+l| Position (TPosition)
ReneatClick Falee ~

<Unnamed> TButt -

Q Cannot create a method for an unnamed component.

— oK

Puc. 9.5. Owubka y komnoHeHmMa 6e3 umeHu

KOHEeYHO, Mbl TOfIbKO YTO pa3obpanvt NPUUYKMHY AaHHOW OWWOKK, NO3TOMY
HeT HeobXOAMMOCTI MCMOMb30BaThb «MOUCKOBUK» ANA €€ AMarHOCTUKM U yCTpa-
HeHWsA. Ho npeacTaBum cebe, YTo Mbl MOKa HMYEro He 3HaeM O AaHHOW OLLIOKe.
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Haxxumaem Ctrl+C, 3aTeM Ans KoHTpona BcTaBnsem 13 bydepa Ctrl+V B «bnok-
HOT». Tenepb Mbl MOXeM YOeanTbCA, UTO CKOMMPOBAH TEKCT onbKK (puc. 9.6).

) be3bIMAHHBIM — BAOKHOT - 0 “

Qaiin [lpaska ®opmar Bug Cnpaexa

Puc. 9.6. Tekcm owubKu u3 6ygepa

OHNanH-nepeBOAYMK NEerko CnpaBUTCA C MOCTAaBNEHHOM 3adaden — «He
y[aeTca co3faTb MeToq And 6e3bIMAHHOIO KOMMOHEHTa», 1 Mbl Cpa3y MONMEM,
B UEM Oblnia NPUYMHA OWOKM.

MoXeT BO3HUKHYTb Npobnema KOMAUAALMKU Ha YMCTO A3bIKOBOM YPOBHE.
Toraa ownbKkM ByayT NOKasaHbl He Ha OTAENbHOM OKHE, a B HUXKHEN YacTu OKHa
cpefbl, 3aknagka Messages (puc. 9.7). HyXHO KNMKHYTb Ha CTPOKe C OLNOKON
He B pefakTope Kofa, a OKOLWka Messages, 3aTtem LWENKHYTb NMPaBoOn KHOMKON
MbILWV 1 B KOHTEKCTHOM MeHIo BbibpaTb Copy. [Tocnie 3Toro onATb TEKCT OLWNOKM
nonaaét B bydep obmeHa.



Button1 TEutton - var

Properties | Events Forml: TForml;

IsPressed [ False A . . View source  Ctrl+V
%) LiveBindings LiveBindings implementation EditSource  Ctri+S
#)| LiveBindings Desi LiveBindings Designer

Locked [] False SR *.fmx Clear Messages
#| Margins (TBounds) Save Messages...

ModalResult mrNone procedure TForm Close Tab nder: TObject);
»|Name Button1 v var
Bind Visually... a : integer:; Clear All Messages

begin Save All Messages...
Name R, .
< Select All Ctrl+A
All shown @ 30: 14 Insert sew Editor History
Messa + | Dockable
[dcc32 Error] Unit1.pas(30): E2010 Incompatible types: 'Integer’ and ‘Extended' I -

[dcc32 Fatal Eror] Project 1.dpr (6): F2063 Could not compile used unit UnitLpas
Failed
Elapsed time: 00:00:00.4

& Build | Output

Puc. 9.7. Owubka komnunamopa

V13 bydepa obmeHa BCTaBnAeM TEKCT B 3anpocC NOMCKOBOro cepsuca (puc.
9.8), 3aTem nonyuyaem onuncaHmne OWnOKM Ha PyCcCKOM A3blke (purc. 9.9). KoHeu-
HO, 3TO — He oduLManbHaa JoKyMeHTauma Embarcadero, yacTo Takme CCbinKu
BeAyT Ha GOopyMbl MPOrpamMnCcTOB. HO He crefyeT orpaHMuYMBaTbLCA TOSbKO
bopymamu coobuiectsa NPOrpPaMMMCTOB, T.K. OduLManbHas JOKYMEHTaLMA Ha
NPOrpPaMMHbIN MPOAYKT KOMMNaHUU-NPOU3BOAUTENA NpefoCTaBnaeT bonee f0-
CTOBEPHYIO MHBOPMALILIO.

e 4 http://www.ya.ru/ PN~ I 2 Anpexc oA T

Kaptei Mapker Hosoctv Cnoapu Kaptuhku Buaeo ewe

gHﬂe Kc [dcc32 Error] Unit1.pas(30): E2010 Incompatible types: 'Integer’ Haiitn

Haipnérca Bcé. 3aknagin AHaeKc Y‘ HyxeH BeicTpeiii Bpayzep?

Puc. 9.8. [louck owubKU npu NOMOWU «NOUCKOBUKA»
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(=2)| B https://www.googleru/Zgws n O ~ @ & Jgoelphi[dccsz Exnor] Un.. “ o~ A

2N, 22232820, 20, 21. 258. 29. 3U. 31. 32. 33. 3%. 30. 30. 31. 36. .

OnarHocTudyeckne coodbuleHna komnunatopa Delphi ...
delphisite.ru» ... » Komnunatop [lenbcdu ~ Translate this page

Nov 23, 2008 - Constant or type identifier expected. TpebyeTca ... For loop control
variable must have ordinal type. MNapametp ... Incompatible types <ykasaHue Tunos>
... 31. Left side cannot be assigned to. He moxeT GbITb Takol NeBoi 4acTu B
npuceBauBaHuu. ... Syntax error in real number. .... 2008-2010 DelphiSite.ru

®opym «Bcé o MNackane» > Kypcosada Ha [dendu

forum_pascal.net.ru> ... » Delphi ~ Translate this page

Delphi. Kalipsoo. 18.04.2008 9:45. [lo6posoro Bpemenu cyTtok! Obpawatock 3a

nomotus. B Moém ... [Error] Unit1_pas(90): Incompatible types: 'Integer’ and
‘Extended’ ... [Error] Unit1.pas(31): Unsatisfied forward or external declaration

"TForm1. v

Puc. 9.9. Pezynomam noucka

Pa3 yxe peub 3awna o6 odunlmansHom gokymeHTauum oT Embarcadero, To
06CYANM AaHHblE MPOBEPEHHbIE UCTOUYHMKK. TOMBKO UTO Mbl YXKe YNOMAHYIN
TexHUYeCcKnit KaHan Embarcadero Ha YouTube, HO Tam 0ny6ANMKOBaHO CAULLKOM
MHOTO BM1€0-POINKOB, MPUUYEM BOMBLWMHCTBO M3 HUX PACCUMTaHbl Ha Npodec-
CMOHaNbHBIX Pa3pPaboTUMKOB M MPOEKTUPOBLLUMKOB 033 AaHHbIX. [lencTBUTEb-
Ho, Delphi/C++Builder/RAD Studio npeacTaBnsioT coboin npodeccroHanbHble
UHCTPYMEHTbI, MO3TOMY W MHPOPMALMA O HUX COOTBETCTBYIOWIErO YPOBHA.
CneuvanbHO NS HaUMHAWMX OTIMYHBIM Hayanom OyaeT nlydeHue «npriBeT-
CTBEHHOW CTpaHuyku» (welcome page) cpefbl pa3paboTtku. Ecnm 3anyctntb
Delphi/C++Builder/RAD Studio (npu Hanuuum nogknodenua MK K cetn mH-
TepHET), TO cpa3y B IDE MOXHO NOCMOTPETb NOAOOPKY BMAEO-MaTEPUAnoB Ans
HauyMHaloLWMX. ECIv NPOKPYTUTb CTapTOBYIO CTPAHNUKY BHW3, TO NOABUTCA Pas-
nen Code Snippets («dparmeHTbl KOAa»), Kak MOKa3aHo Ha pu1c. 9.10. Tak Komna-
HuA Embarcadero Ha3Bana Hebonblive NPoeKTbl, MOKa3blBaloLMe OTAENbHblE
BO3MOXHOCTW MHCTpyMeHTa pa3paboTtkin Delphi/C++Builder/RAD Studio. Mol
yxe 00CyKOann paHee, YTO HACToAllee Cepbe3HOe MPUIOXeHMEe CObUpaeTCA
13 Pa3NNUHbBIX GYHKLUMOHANbHBIX ONOKOB, U TakMmm HGnokamu asndiotca Code
Snippets.
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Puc. 9.10. Code Snippets Ha npugemcmeeHHoU cmpaHuye IDE

B paznene «dparmeHTbl kofa» Ha CTapPTOBOWM CTPaHMYKe NPUCYTCTBYIOT pas-
NNYHBIE MUHW-NPOEKTbI, TaM MOXKHO HaNTK 1 TO, YTO Mbl y»ke npotunu: Notifica-
tions, Share Sheet, Ho eCTb 1 HOBble. K TakiM HOBbIM MOME3HbIM BO3MOXHOCTAM
OTHOCUKTCA MUCMOMNb30BaHNSA KOMMOHEHTA ANA onpeaeneHns no3numnm mobuns-
HOro yCTponcTBa Location, BCTpanBaHUA web-COAepKMMOro B MPUIOXKEHNE
1 T.0. BHW3Y CTpaHuLbl eCTb ccbinika More Code Snippets, KoTopas BblAacT non-
HbIM CMIMCOK. TakXe faHHble MPOeKTbl C UCXOAHBIM KOAOM MOXHO OTKPbITh B IDE
06blYHbIM cnocobom: File->Open Project..., eciv Bbl HaLWAM COOTBETCTBYIOLLYIO
ManKy Ha »KECTKOM AMCKe nocne ycTaHoBKM npofaykTta Delphi/C++Builder/RAD
Studio. Take MOKHO NPOYUTaTb NPO «PParMeHTbl KOAa» U Ha PYCCKOM A3blKe
no ccoinke: https://www.embarcadero.com/ru/products/rad-studio/android-
ios-code-samples-xe8


https://www.embarcadero.com/ru/products/rad-studio/android-ios-code-samples-xe8
https://www.embarcadero.com/ru/products/rad-studio/android-ios-code-samples-xe8
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CnpaBo4YHaa OHNanH-cucTeMa No NpoaykTam Embarcadero HaxoguTca no
anpecy: http://docwiki.embarcadero.com/, rae, soibpas Delphi XE8, mbl ne-
pexofiM B MOMHbIN KaTanor oduumanbHOM AOKyMeHTaUMK. MOXHO BOCMONb-
30BaTbCA MOWCKOBLIM CEPBMCOM, BBEAA 3aMpPOC B OKOLWIKO BBepXy cfeBa. Ho
MOXHO LieneBbiM 006pa3om BbIOpaTh HY»KHbIM pa3aen. Hanpumep, Bbibpas Code
Examples mbl nonagém Ha NoabopKy BCEX AOCTYMHbIX OHMAAMH NPUMEPOB KOAQ.
Tak nerko Haut NpuUMep, rae NoKasaHbl BCe 3NeMEHTbl ynpaBieHua nnatdop-
Mbl FMX: http://docwiki.embarcadero.com/CodeExamples/XE8/en/FMX.Con-
trolsDemo_Sample, a Takxe NyTb K Nanke C MCXOAHbIM KOLIOM MPOEKTa Ha »ECT-
KOM ancke Bawero K.

Mp¥ BO3HWMKHOBEHWM CNTOXKHbIX BOMPOCOB, MOXHO 3aflaBaTh MX Ha Gopymax
pa3paboTumkos, Hanpumep, http://www.sqgl.ru/forum/delphi. HyxHo nowm-
HWTb, UTO NPOdeccMoHanbHble GopyMbl— 3TO coobliecTBa AnA obMeHa OmMbl-
TOM Pa3paboTUMKOB BbICOKOTO ypoBHA. O6A3aTeNbHO yKasbiBalTe B BOMpoOCe,
UTO Bbl— HaAUYMHAOWMWIN NPOrpamMMnCT 1 cobnofanTe Npasuia BEXIMBOCTY
MaKCUManbHbiM 0bpa3om. He cToMT Nncath BOMNPOC Cpa3y Ha GOpyM, eCiu Bbl
npeaBapuTenbHO He «MOryrnvav» U He MoYnTani Matepuan CnpaBoOYHOM Cu-
CTEMBI.

Xopouwwur cant ansa daHaToB nnathopmbl FMX, B KOTOpOM AOMYyCKalTCA BO-
NpoChkl OT HOBMYKOB: http://fire-monkey.ru/.

BonbwmHCcTBO Nybnukaumii o Delphi Ha pycckom A3bike arpervpyroTca can-
ToM http://www.delphifeeds.ru/, Bo3bmuTte cebe 3a NpaBuIo perynapHo ero
npocmaTpvBaThb.

Monb3yAacb crydaem, OTNPaBaA bnarofapHbix Yutatenei Ha 6mor asTopa:
http://blogs.embarcadero.com/vsevolodleonov/, roe cpa3y nocne Bbixoda
AAHHOW KHUMM ByayT NyO6NMKOBATbCA BUAEO-YPOKM MO U3NOXKEHHOMY MaTepua-
ny. Tam e A Ay BONPOCOB 1 KOMMEHTapWEB, a TakKe NoXenaHui no fanbHe-
wew nyénnkaumm matepmranos.


http://docwiki.embarcadero.com/
http://docwiki.embarcadero.com/CodeExamples/XE8/en/FMX.ControlsDemo_Sample
http://docwiki.embarcadero.com/CodeExamples/XE8/en/FMX.ControlsDemo_Sample
http://www.sql.ru/forum/delphi
http://fire-monkey.ru/
http://www.delphifeeds.ru/
http://blogs.embarcadero.com/vsevolodleonov/
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