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CoBpeMeHHOE 00pa30BaHME Ha CETOJHAINHUN JIEHb MPOCTO HEMBICIUMO 0€3 HCIOJb30BaHUS
MOCIIEAHUX JIOCTMKCHH HAyKH W TEXHWKH B oOnactu wHPopMatuku. B cBs3u c 3TUM 0OydeHue
WHPOPMATUKE BKIIOYEHO KaK CTaHIApT B 00meo0pa3oBaTelibHbIe KypChl CpeHel KONl B mpoduibHOR
HIKOJIe HHPOPMATHKY U3y4aroT Ha pa3HbIX YPOBHAX — OT 06a30BOro J0 yriayonennoro. OOyueHne mo3BOJIsIeT
OBIIAJIETh OCHOBaMH IIPOTPAMMHPOBAHHS B COBPEMEHHBIX BU3yalIbHBIX cpefiax. B HacTosIiee Bpems mupoKo
WCTIONB3YIOTCS  cHCTeMa OOBEKTHO-OpHMeHTHpoBaHHOTO mnporpammupoBanus (OOII), mo3Bosmsromas
MPOEKTUPOBATh M CO3/IaBaTh NPOrPaMMHBIEC TIPOAYKTHL. [Ipy M3ydeHnn B IKOJIBHOM Kypce MHQOPMATHKHU paszierna
MPOrPaMMHPOBAHHS, HEJIOCTATOYHO YacOB OTBOIMTCS ISk BU3yau3aliki B cpenax Lazarus u Delphi.

Busyanmzamus - 3to nporecc rpadguueckoro orodpakeHus (IOCTPOSHHSI) CIOXKHBIX IPOIECCOB Ha
9KpaHe KOMIBbIOTEpa B BHUJE IpadUuecKUX MPUMHUTHBOB (Tpaduueckux ¢uryp). BusyanuzupoBaTb MOXKHO
a0COITIOTHO JIFOOBIE MTPOIIECCHI: YIPABJICHUS, TIOCTPOCHHUS, PUCOBAHHS U T.JI.

I'maBHas mens npu 00y4YeHHH MPOTPAMMHUPOBAHUIO SBIISETCS 3aWHTEPECOBATH YUAIIUXCS CO3JAHHIO
nporpamMm ¢ rpaduyeckum uHTepdeiicom. HecomHeHHO, Ha MEPBBIX 3aHATUAX HEOOXOAUMO JaTh OCHOBHOM
MaTepuajl: HayuuTh IETEH OPUEHTUPOBATHCS B MOJICIH «OOBEKT — CBOWCTBA — COOBITH [1].

Busyanvnoe npoepammuposanue (BII) — 3TO TEXHONOTHs, KOTOpas IO3BOJIIET CO3/1aBaTh KOA
MPOTPaMMBI C TIOMOIIBIO rpa)UIecKUX 3JIEMEHTOB, a He TeKcTa. JlJIs pemeHus pa3aIuyHbIX TUIIOB 3aaay He
BCerJa HeoOXoquMa ee Bu3yauusanus. Yacto TOJ  Gu3yanvbHblM HPOSPAMMUPOSAHUEeM TIOHHMAIOT
TEXHOJIOTHIO  NPOTrPaMMHPOBaHMs,  MPEIOCTaBISAIOLUIYI0  MPOTPaMMHUCTy  HarsggHbBIE  CPeAcTBa
KOHCTpyHpoBaHusi uHTepdelica. [lpm 3TOM NpPOrpaMMHUCT TMOKa3bIBAET, YTO JMAOJDKHO TIOJIYYUTHCS B
pe3yibTaTe, a TEKCT MPOrpaMMbl T€HEPUPYETCS aBTOMATHYECKH C IOMOIINBI0 BU3YalbHOTO MPOTOTHIIA.
OOBEKTHO-OPUEHTUPOBAHHOE ~ MPOTPAMMHUPOBAHUE  YAAYHO HCIOJB3YeT KOHIEMIUI  BU3YaIBHOTO
MPOTPaMMHUPOBAHHS.

B cucteme OOIT camoii HHTEPECHOM U B TO JK€ BPEMsl, CAMOI TPY/IHOM sIBJICTCs paboTa ¢ rpad)uKoOH.

Bes texHomnorust BeIBoJa rpaduveckoi HHGOPMAIIMU Ha SKpaH OCHOBBIBACTCS C IMIOMOINIBIO Kilacca
TCanvas. O1oT kiacc 00siaiaeT BCEMU BO3MOXHOCTAMH JJISI OTOOpaKEHUS! TaKOW WH(POPMALMH, U HA €ro
OCHOBE CO3JIaHO OOJIBIIMHCTBO KOMITIOHEHTOB Delphi, koTopeie peacTaBisioT coO0H 31MeMEHTHl YIpaBIeHUs
W MX OTOOpakeHHE Ha SKpPaHe C UCIIOJIL30BAHUEM CPEJICTB ATOTO Kilacca.

Knacc TCanvas umeer HaOop CTaHIAPTHBIX CBOMCTB W METOJIOB, IO3BOJSIONIMX BBIMOJIHSITH
npocreiiiune Tpaduyeckue omepanun. PaboTa OOJBIIMHCTBA 3TUX METOAOB OCHOBaHA Ha IOHATHUH
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rpadUuecKoro Kypcopa — BUPTYAIbHON TOYKH, ONPENEIISIONICH HaYalo BBITOIHEHUSI OUYEpeTHOM orepanuu
(Hampumep, TOUKH, U3 KOTOPOU OYZET PHCOBATHCS JTUHHS).

B nanHoli pabote mpemsaraercss pacCMOTPETh COJCPKAHUS 3SJICKTHBHOTO Kypca TMpErojiaBaHus
00BEKTHO-OPHEHTHPOBAHHOTO BHM3YyaJIbHOTO MpOorpaMMupoBanus B cpemax Lazarus u Delphi, xotopsie
WCTIONB3YIOTCS B TIPO(HIBHOM HIKOJIE.

[pencraBum Mojiens GOpMUPOBAHUS PAIIMOHATIBHOTO COJIEPKAHUS OOYUEHUS TIPOTPAMMUPOBAHUIO
B JIOMIOJIHUTEIILHOM 00pa3oBanuu (puc.1).
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Puc.1

B Lazarus wucmnomb3yercs TEXHOJOTHsSI BH3YaJIbHOro mporpammupoBanus. Ilonb3oBatens st
co3llaHus rpadUuecKoro WHTepdeiica MPUIIOKEHHS HCIONb3YeT TOTOBBIE KOMIOHEHTHI, 3HAYKH KOTOPBIX
HaXOJSTCS Ha MaHelln KOMIOHEeHTOoB. [locie Toro kKak oH rmoMeniaeT KOMIOHEHT Ha (opMe, mporpaMMHbBIT
KOJ JUIsl HETO TeHEepUpYeTCsl aBTOMaTHYecKH. BpydHylo ocraeTcs 3amporpaMMUpoBaTh TOJIBKO T€ ACHCTBUS,
KOTOpBIE OY/IET BBITIOJIHATH 3TO PUIIOKEHHE.

B ocHoBe wuaeonorun Delphi nexxar TeXHOIOrMH BH3YaJbHOTO MPOCKTHPOBAHMS M COOBITHHHOTO
MPOrpaMMUPOBAaHKs, NPUMEHEHHUE KOTOPHIX IO3BOJISIET CYIIECTBEHHO COKPAaTHTh BpeMsl pa3paboTKH M
00JIerYrTh IPOLIECC CO3/IaHMSI PHIIOKEHUIT — Iporpamm, paborarorux B cpeae Windows.

Lazarus co3aaBaics mo o0pasy u noaoouro Delphi, mo3ToMy OHM Tak CHIIBHO TIOXO0XKH, OJTHAKO €CTh
MPUHLMITHAIBHBIE Pa3IAYHs:

1) Cepbe3Hoe TexHuueckoe paznuuue. /s Toro 4roObl yCTaHOBUTH KOMIOHEHT Lazarus Hy»XHO
MIEPEKOMITHIIMPOBATH BCIO BU3YaJIbHYIO CUCTEMY IIPOTpaMMHpOBaHMsl. KOMIIOHEHT MJIOTHO MHTErpupyeTcs B
cpeay, CTaHOBUTCSI HEMOCPeCTBeHHON ee dacThio. B Delphi ycraHOBKa HOBOrO KOMIIOHEHTa MPOHUCXOAUT
HamMHOTO yznoOHee. He Ha/io nepekoMnuinrpoBaTh Bee, a TOJIBKO JIMIIb MOy KOMIIOHEHTA.

2) Delphi — sto Windows-urctpyment. C €ro moMOIIbI0 MOKHO pa3paboTaTh MPUIOKEHUS TOIBKO
JUIsL 3TOM OllepallMOHHON crcTeMsbl. [Ipy KMCronb30BaHUM MOJYUYMBIIEHCS MTPOTrpaMMBbl Ha IPYTUX CHUCTEMAX
HEO0XOIMMO HUCTIONIB30BAHUE PA3IMYHBIX YXHUIIPEHHH — SMYJISTOpoB, cpen. C Lazarus nemo oOCTOUT nHaue.
[lonnas wuHTerpauusi cpeasl n komnmisitopa Free Pascal mosBossier coszmaBaTh KpoccIulaTOpMEHHbIE
MPUIOKEHUS, T.€. TPUIIOKEHHS, KOTOPHIE MOTYT BBIMIONHATHCSA HA Pa3NUuYHBIX TuiaTdopmax. K ux uuciy
otHocsaTcst Mac, Linux, Windows. Pa3pabotaB mporpaMmy it OTHOH OIEPallMOHHOMN CHCTEMBI, €€ MOXKHO C
JIETKOCTBIO TIEPEKOMITMIIUPOBATE JIJIsl APYTOl, TEM CaMbIM PBIHOK peaiM3alyy MPOrpaMMbl YBETHUNBACTCS.

BusyanpHBIN S3BIK TPOTPaMMHPOBAHHA JEJIA€T TPOILECC CO3JaHUS TPOTrpaMM HATJISAOHBIM |
YBIJIEKATENIFHBIM U OepeT Ha ceds OOJNBINYI0 YacTh PYTHHHOHM paboThl. BMecTe ¢ TeM JaHHas TEXHOJIOTHUS
MO3BOJISIET pa3pabaThiBaTh JOCTATOYHO CIOXKHBIE W NPOQECCHOHAIBHBIE MPWIOKEHUs. Busyannzanus
MO3BOJISIET HArJSIIHO TPEACTABIATH HMHGOPMAaLWI0 W B OOJBIICH CTENEHH COOTBETCTBYET NPHUPOJIE
YeJI0BEYECKOTO BOCIIPHUATHSA, Y€M METO/IBI TPATUIIMOHHOTO IPOTpaMMHUpOBaHus [2].

Hns peanuzanuu oOy4YeHUS HaMHU Tpeluiaraercsl pa3padoTKa 3JIEeKTUBHOTO Kypca «OOBEeKTHO-
OPHEHTHUPOBAHHOE BH3YaJIIbHOE INPOTpaMMHpOBaHUE» (Ha mpuMmepe cpensl Lazarus) s  ydamiuxcs
pO(UIBHOM IIKOJBI.



[Ipu paccMOTpeHNHU y4eOHOTO IJIaHa, MBI MOJKEM YBHJIETh, YTO B OCHOBHOM IIIKOJIE Tpeanaraercs - 1
gacoB sl paOoTel B cpene Lazarus c¢ rpadmuecknmu m3zoOpaxkeHusiMu. Hamu mpeanaraercst ciemyromme
TEMBI JUIsl U3YYCHUS OCHOB BHU3yaJbHOI'O TpOrpaMMupoBaHust (Tabmuria 1).

Tabmuna 1

Ne TeMbl Yacel
1 | «OcuoBel OOII: 00BEKTHI: CBOMCTBA, METOIBI U COOBITHS. [ 'padmdeckuii maTepdeiic 3

1 COOBITHHHBIC MPOLETYPHI»
2 | «MuaterpupoBanHas cpena pa3paOOTKH si3bIka Lazarus. Dramnsl pa3pabOTKU MPOEKTOBY 2
3 | Coznanue npoekToB: «Co3/1aTh MPOEKT, KOTOPBIH MOCIIE IIETIKa HA KHOTIKE BHIBOJUT 2

B IT0JI€ HAIIITACH TeKCT: «S mporpammupyio!!!y», «Co3malite IPoOeKT, B pe3ynbTaTe

paboThl KOTOPOTO IMPH IETYKE Ha KHOIKE MPHUBET B MOJIE HAJIUCH BHIBOJUTCS

MPUBETCTBHUE, NIPH HIeTYKE HAa KHOMKE ‘OYHCTUTH’ cCOOOIIEHHE HCUE3aeTy,

Kax BupHO m3 Tabmuubl 1, HE Bce KOMIIOHEHTHI BH3YaJbHOTO HPOTPAMMHUPOBAHUSI MOTYT OBITh
W3YUYEHBI 33 CTOJIb KOPOTKOe BpeMsi. [loaTomMy, B CBA3M ¢ HEOOXOAMMOCTBIO YriyOJieHHs 3HAaHUK B 001acTH
POrpaMMUPOBAHMSl  IIKOJBHMKAM  Ipelyiaraercsi pa3paboTka 3IeKTHMBHOrO Kypca  «OOBEKTHO-
OPUEHTHPOBAHHOE MPOrPaMMHUPOBAHUEY», PACCUNTAHHBIN Ha 18 yacoB. B cOOTBETCTBUU C 3TUM KOJIUYECTBOM
94acoB, MOKHO PEKOMEHJIOBaTh MPOBOJIUTH YPOKH MO TeMam: «PucoBaHue rpauyeckux NMPUMHUTHBOB Ha
dopme u Ha oOwbekTax kiacca Tlmage u TPanel», «Brruucnenune apudmerndeckux omnepanuii (co3mgaHue
MIPOEKTA «KAJIBKYJATOP»)», «DPYHKIUH B SA3bIKE MporpaMMupoBanus Lazarus (co3naHue MPOEKTa «IIepeBO
YHCe», «MYJIBTUCUCTEMHBIN KaJIbKYJIATOP», «pEelIeHNne KBaJJpaTHOTO YPaBHEHUS») U T. 1.

Hampumep, [IpoekT «MyJIbTHCUCTEMHBIN KAJIBKYIATOPY.
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Onvpasich Ha 3HAHUS YYalUXCs, M3YYaBIIMX OCHOBBI MPOTPAMMHPOBAHUS B PaMKax MIKOJIHHOTO
Kypca WH(QOPMATHKH ¥ IPOIIEIIINX MMPEACTABICHHBINA BBINIE JJIEKTHBHBIN KypC, B paMKaxX HEMPEPHIBHOTO
00pa3oBaHMsl MOXKHO MPEUIOKUTH JUIsl YJaluxcsi MpOo(MIBHOW MIKONBI cojiepkanue Kypca «OOBEKTHO-
OpPHEHTHPOBAaHHOE BHM3yaJbHOE MporpamMmupoBanue B cpeae Delphi» npu mocrpoennu rpaduyeckux
m3o0pakenuii [3].

JlaHHBIH KypC BKJIIOYACT B ce0s pa3pabOTKy CIACAYIOIIUX BU3yadbHBIX IPOCKTOB:

Ilpoexm «Co3danue mecma» c Wcnonb3oBaHueM kommoHeHToB Memo, RadioGroup, ListBox,
ComboBox, Edit, CheckBox, CheckGroup, Panel, Label, Button. Buo comosoti ghopmut npoexma:



Konuyecteo

Iae pexa Tesér GuicTpee? -
HE HIBEHE NPaBUNbHbIX OTBETOR:
" Bropax
Kakas pexa camas nmunan g |Boara 5] wrTor I
Espone? Juenp =
OMISCTVITS Pe3yIETATEl |
CrosibKo BCero napannenei I _-_]

Ha 3emuom mape?

CKOJIbKO BCET0 MePHAMAHOB l
Ha 3emMHOM mape?

Bepuo am, uro Benepa r Ja
BPAIaeTCA BOKPYT CBOEH ocH
no 4acopoii crpenke?

Bawke k Connuy, 4em " Benepa ™ Mapc

3eMad, HAXOAATCA MAAHETHE:

T Mepkypuit I Her npaBMILHOIO OTBETA

IIpoexm  «Boviuucnenue Kybuueckoii ¢ynkuyuu euoa y=axx>+bxx>+cxx+d» c
ucronb3oBanHreM KommoneHToB TImage, TEdit, Label, TrackBar, UpDown. Buo comoeoii ¢popmer npoexma:
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Ilpoexkm «/Junamuyeckuii pucyHoK ¢ UCHOIB308AHUEM ZPAPUUECKUX RPUMUMUEO8». Buo
20mogoil popmul npoexma (WILIIOCMPUPOBAHUE HA IKPAHE):
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Ipoexm «Ilocmpoenue zpagpuxa pynxkyuu y = 2 sin(x) es ¢ nomouypio moueuno20 u KycouHo—
JIUHEHH020 Memooay ¢ UCTIoNb30BaHneM Kommonenta Chart. Buo comosoti ¢hopmer npoexma:
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OcobenHoctu 00ydeHust pasgeny «OO0bEKTHO-OPUEHTUPOBAHHOE BHU3YaJIbHOE HMPOrPaMMHPOBAHUE»
B Kypce uadopmatuku u UKT Ha npoduibHOM ypoBHE, pACCMOTPEHHBIC B JAHHOW CTaThe, 00YCIIaBIHBaET
BBICOKHMI1 ypOBEHb IPEIMETHOM MOATOTOBKH IIKOJBHUKOB. DTO OTPAKAET B MIOKA3aTeNsAX KaK TEKYILIEH, TaK U
WUTOTOBOW yCIIEBAEMOCTH YYAIIMXCS M SIBISETCS 3aJI0TOM JIANBHEHINET0 WX ycrenrHoro oo0ydenus B By3ax.
W3yuenne MIKOJHHUKAMH OCHOBHBIX HANpaBICHHA W TEHJCHIWW PAa3BHTUS POTPaMMHUPOBAHUS
3aKJIaAbIBal0T (PyHIaMEHTAIbHYIO 0a3y Uil OCO3HAHHOTO MPO(EeCCHOHAIBHOTO BEIOOpa MU CIIEHATIN3aNT
nojrotoBku. Crierudurka e opraHu3aluy yu4eOHOTo Mpollecca ¢ MCIOIb30BaHUEM aBTOMATU3UPOBAHHBIX
CpeA B BHJE NPOrPAMMHBIX KOMILJIEKCOB OIpeessieT MHHOBAIIMOHHBIN XapakTep o0y4eHus, 3¢ (HeKTHBHOCTD
MPUMEHEHHUS] CPEICTB KOTOPOrO OTKPBIBAET IIMPOKUE IMEPCHEKTHBBI TAKOTO MOAXOJa W METOJOJOTus B
11eJIoM B OyayIiem.
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