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JlaGopaTtopunas padora 1. Coznanue Windows-npusoskeHus ¢
Pa3IMYHBbIMHU 3JIEMEHTAMH yIIPaBJIEHUSI U 0TOOpakeHnsi HHPopManu

[TocranoBka 3amaun

B nanno#l nmaGopaTopHOil paboTe HaM NPEACTOMT HAIKMCATh NPULOdHCeHUue — I TMPOCMOTpa
rpaduueckux (aiaoB. ITo npunodceHue NOIHKHO 00Ia1aTh BCEMH HEOOXOJUMBIMU JJIsl HAIIEH 3a/1auu
KauecTBaMHU:

e BBIOMpATh HEOOXOIUMBIH (aii;
e MPOCMATPUBATH B HEOOXOJAMMOM pa3mepe;

Peanmuzanusg

Jlns wauvana otkpoute Lazarus ¢ HoBeiM mpoekrom. @opmy HaseiBaeMm fMain, mis storo B
UHCIIEKTOpe 00BEKTOB Haxo UM cBoiicTBO Name, mersiem ero Ha fMain, na sxiianke IlpoekT BoiOMpaem
nyHKT «COXpaHUTh TIPOEKT Kak...» U coxpaHseM mpoekr B manky Prototip02 mox
umeneM MylmageBrowser, moaysiro riaBHO# GopMbI pucBarBaeM ums Main BMECTO mpeaaaraeMoro
o ymosrganuto unitl.

Jlyis moBbIIIEHUST OBICTPOACUCTBUS U COKpalleHUs TpedyeMoro o0béma maMsaTu HeoOXO0IUMO
Cpasy ke OTKIIOYUTH OT MPOCSKTa BCTABKY OTJIAIOYHON HH(OPMAIIHH.

Hyxno BbeiOpath koMmanzay "lIpoexTt -> Ilapamerpbl mpoekrta", B pasnene "llapamerpbi
KOoMIWIATOpa" nepeiitu Ha mozapasnen "Oriaaaka" u yopars prnaxok "I'eHepupoBaThH 0TIaT0YHYIO
uHpopmanuo g GDB". DOrto mno3Bomur Hamedl nporpamMme cpa3dy  'moxyaere' - OT
15 meeabaiim TOTOBOTO MPOJIYKTA, IO MEHEE UYeM 2-X Me2abaum.

Komnonent TImage u quamoru TOpenPictureDialog, TSavePictureDialog

Hannayto mabopaTopHyro paboTy mocBsITHM pabore ¢ rpadukoit, y Lazarus ectb u Takas
BO3MOXHOCTb.

CremaeM ciieyronye HaCTPOHKH CBOKCTB Y TJIABHON (POPMBI:

Caption = ITpocMoTp U300paskeHmit

Height = 450
Position = poDesktopCenter
Width = 700

Ha Bxnanke Additional [TanuTpbl KOMIIOHEHTOB Haiiute komnonenm TImage:
ageBrowser

MpoexkT 3anyck Maker Cepeuc OkHO Cnpaeka

| Standard |; £ Common Controls | Dialogs | Data Cc
DNcEEE O EER

Puc. 1. Komnionent TImage

VYcranosure ero Ha ¢opmy. Kounonenm TIlmage siBnsieTcs KOHTEHHEpOM Ui  IOKas3a
n3o0pakeHut - rpapuyeckux (aitsioB. Cam xomMnonenm MO YMOJIYAHUIO UMEET TaKOW ke I[BET, Kak
dopmMa, a ero rpaHuilbl 0003HAYEHBI MyHKTUPHOU IuHUEH. Tlmage mo3BossieT 3arpysxath rpaduueckue
daiinbl Kak Ha dTare NPOEKTUPOBAHUS, TaK M B IMpoliecce paboThl mporpammsel. B mepBom ciydae
U300pa’keHNe CUUTHIBACTCSA, U B JIaJbHEHIIIEM CTAaHOBUTCS YacThIO MIPOEKTA, ero pecypcoM. Bo BTopom
ciTydae n300pakeHNe He CTAaHOBHUTCS YAaCThIO MTPOEKTa, OHO 3aHUMAET NAMsAMb C MOMEHTA €T0 OTKPBITHS
NOJIb30BATENEM, W JI0 3aKpBITUS TPOrpaMMbl, JHOO TIOKA noab306amens HE 3arpy3uT Jpyroe
n3o0paxkernne. Mb1 ompoOyeM o0a BapuaHTa, HO JUIsl Hadajga HACTPOUM IIOJIOKEHHUE W Pa3Mepbl
KoMIoHeHTa. Mst octaBuM 1o ymondanuto - Imagel. O6paruM BHUMaHHE Ha CBOWCTBAa KOMIIOHEHTA




B UHCcnekTOpE 00HEKTOB.

AutoSize - aBromarmueckwmii pasmep. Eciu paBuo True, kommonenT Tlmage Oyaer mOAroHATs CBOM
pa3Mep Mo peallbHbII pazMep H300pakeHuUs.

Center - IPY 3HAYCHUU | rUE BBIBOAMUT U300PAXKEHHE TI0 IICHTPY KOMIIOHEHTA.

Picture - OCHOBHOE CBOMCTBO, MMEET CIeIHaIbHBIN TUI TPICtUre u CoaepKUT caMo N300paskeHUE.

C momol1IpI0 3TOr0 CBOKWCTBA MOKHO 3arpy3uTh U300pakeHue u3 Qaiisia B KOMIOHEHT U BO
BpeMs IPOSKTUPOBAHMUSI, ¥ BO BPEMsI BHIMIOJTHCHHSI IPOrpaMMbl. MOKHO TaK:Ke COXPaHUTh
n3o0paxeHue B Qailll, X0Td 3TO MMEET CMBICI TOJBKO JUIsl TpadUyecKuX pPeJaKTOPOB,
MO3BOJISIOIINX CO3/1aBaTh M U3MEHATH U300pakKeHUSI.

Proportional- mpu 3uauenuu True uzoOpaxkeHne OyAeT HU3MEHSATh Pa3Mepbl, COXPAaHsS MPOMOPIHH
M300pakeHusl - OTHOIICHHUE BHICOTHI K mupuHe. Ecinu 3Hauenue False, To mpu nusmMenenuun
pa3MepoB M300paKEHUE MOXKET ObITh MCKa)KEHO: YPE3MEPHO BHITSHYTO B JJIUHY WU B
[IAPUHY.

Stretch - TIpU 3HAYCHHUH |rUe pazmep u3o0paxeHus OyJeT MojCTpauBaThCs Mox pa3mep Tlmage.
OOBIYHO MO0 KAPTUHKY MOATOHSIOT MO pa3Mep KOHTeHepa, 100 KOHTEHHEp MO/ pa3Mep
KapTuHKH. B mepBoM cirydae True Oyzer y cBoiictBa AutoSize, Bo BTopoM - y Stretch.

Transparent - mpo3padnocTb. [[eficTByeT TOIbKO Ha OUTOBBIC MATPHUIIBI, HA (hallisl ¢ popmMaToM bmp.
[Ipumensiercs, Korga HYKHO cCHOpATaTh (QOHOBBIA LBET pucyHKa. JlomycTum, B
penaktope Paint Bel Ha GesoM (oHe HapucoBaau cuHuid Kpyr. Coxpanuiu B bmp-daiirn,
KOTOPBIH 3aTeM 3arpy3win B TImage. Tak Bot, eciiu Transparent = False, To BbI momyuunte
KapTUHKY, KaK €CTh - CHHUU KpyT B Oenom npsimoyroiibHoM (oHe. Ecmu ke Transparent =
True, To GoHOBBIIA IBET OyaeT 3aMEHATHCSA Ha IBET KOMIIOHEHTa rmox 1lmage, To ectsb,
CTaHeT Impo3pavyHbIM. POHOBBIM CUMTAETCS [IBET CAMOT0 HUKHETO JIEBOTO MUKCENA - €CIU
OH OEJIbIi, TO 3TOT I[BET OTOOpaKkaThCs HE OyIeT.

HyxHpiMu Ham MeTogamu oOjalaeT CIO0XKHOe CBOMCTBO Picture, koTopoe camo sBiseTCS
00BEKTOM. [TogoGHO MaccuBam CTpOK, cBoiicTBO Picturemmeer TaKue METO/bI,
kak LoadFromFile u SaveToFile, XoTst mocieIHuii METOA IPUMEHSETCS B OCHOBHOM, B IrpaMyecKux
peaaxkTopax.

YcTaHoBHUM clieyIolIre CBOMCTBa KoMmoHeHTa Imagel:

Left, Top=5

Height = 385

Width = 690

AutoSize = False

Center = True

Proportional = True

Stretch = True

OcranbHble cBoOiicTBa u3MEHATh He Oynem. IlompoOyem 3arpy3uth KapTHHKY. Beinenurte
cBoiictBo Picture u mienkHure mo kHomke "..." cmpaBa OT Hero. OTKpOETCS IHANOr 3arpy3Ku
nzoOpaxenuil. HaxxaB kHonky "3arpy3urTs', Bbl OTKpoeTe cTaHAapTHbIM auanor "OTKpsITH ¢aiiia
u3o0paxeHuii". 31ech Bl MOXKETE BBIOPATh KelaeMblil ¢haiin, IpOCMaTpUBas B MPaBOW yacTH Juaora
MUHUATIOpHOE H300pakeHue aina. BpiOpaB HyXHBIHA @aun, HaxMuTe KHONKY "OTKPBITH'.
BriOpannblii ghatin otobpasutcs B lnasnore 3arpy3ku H300paskeHMid, OC/Ie Yero HaXXKMUTE KHOIKY
"OK". BeiOpanHoe wu3zo0paxenue mnomnaner B TImage, mpuuem OyaeT OTOOpa)K€HO MO LEHTPY
KOHTEIHEepa, COXPAaHUT NPONOPIMH U OATOHUT CBOM pa3Mep MoJ pa3Mepbl KOHTEHHepa.

Opnako HaMm He HYXeH (QoH [ GOpMbI, HAM HYKHA npozpamma A POCMOTpa pazIuUHbIX
U300pakeHMid, a Takas npocpamma 3arpy’aeT KapTHMHKH 10 TpeOOoBaHUIO moib3oBareis. [loaTomy
ynanmuMm  u3o0paxkenue. Jlns storo cHoBa Bhiaenute Picture m  oTkpoiite Juasior 3arpy3ku
n3o0paxenuii. Tam HaxxmuTe Ha KHOmKy "Oumerurth', mocine vero Haxxmute Ha "OK". Jlmanor
3akpoetcs, konmetinep Imagel caoBa Oyaer mycr.



Teneps HaMm HYXEH auanor OTKpbITHS rpaduueckux dainoB - TOpenPictureDialog, koTopsrit

HaxoauTcs Ha Bkiajke Dialogs IlaauTpbl KOMIOHEHTOB:
ylmageBrowser

foa [poekt 3anyck [Maker Cepenc OkHO Cnpaeka

| Standard | Additional | Common Controls | | Data Con
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Puc. 2. Komnonent TOpenPictureDialog

[Momo6Ho apyrum aumanoram, TOpenPictureDialog siBisieTcss HEBU3YyalbHBIM, €r0 MOXHO
YCTaHOBUTH Ha JIt000€ Mecmo, HanpuMmep, npsmo nocpeau Imagel. CBONCTB y HEro TakkKe HEMHOTO,
npu4éM BCE HYKHBbIE CBONCTBa Yyke 3amoiHeHbl. OTkpoiite, Hamnpumep, Penakrop ¢uiabTpoB B
cBorictie Filter, m mocmoTrpure Ha TO OOMHMe Tpaduueckux ¢GopmMaToB, C KOTOPHIMH BBl MOXKETE
paborats! OpgHako WM Jguanora  CIMIIKOM  JUIMHHOE, TaK 4YTO IEPEHMEHYEM  €ro
cBoiicteo Name na OPD.

Taxxe BHU3Y HamM TOHAmOOWTCsS KHOmMKA TButton, koropoit mMbel nmagum ums bOpen, a B
cBoiictBe Caption HanuimeM 3arpy3urth u300pakeHue. UToObl HAAMKCh MOMECTHIIACh HAa KHOIIKE,
ycranoBute ¢€ coiictBo Width paBabiM 160, uiar mpOCTO PACTSHUTE KHOIKY C MOMOIIBIO MBIIIH WA
KHOITKOM CO CTPEJIKOM BIPaBO, yIePKUBas Haxatol KHONKy <Shift>.

JlaBaliTe BOCHOJB3yEeMCS NPUMEPOM TMPEIBIAYIIETO MPHIOKEHHsS, W TOAKOPPEKTUPYEM
cBoicTBO ANchors y konteitHepa u kHOKU: Imagel "mpuBsikuTe" KO BceM cTOpoHaM (GopMbl, YTOOBI OH
MOT MEHSTh pa3Mmep BMecTe ¢ (pOpMoif, a KHONKY "OTBSDKHTE" OT BEpXHEW TPaHMIBI U "IPUBSIKUTE" K
HIDKHEH.

Crenepupyiite coositrie OnClick amst kHonkwu, ero Kox:

procedure TfMain.bOpenClick(Sender: TObject);

begin

if OPD.Execute then Imagel.Picture.LoadFromFile(OPD.FileName);
end,

Kak Buaure, HuUYero cioxHoro, pabora Jauajnora a0OCONIOTHO MOX0XKa Ha paldoTy Jpyrux
nuanoroB. CoxpaHHUTe IPOEKT, 3allyCTUTE €ro, oNpoOyiTe 3arpyKaTh pa3iuyHble rpaduyeckue Qaiiib
U U3MEHATH pa3Mepbl GOPMBI - pa3Mepbl KAPTUHKU TAKXKE JOJDKHBI MEHATHCS, COXPaHss MPOMOPLHUU:



@ MpocmoTp Mao6pake HUH

[ 3arpysuTe usobpameHme ]

Puc. 3. IIporpamma MylmageBrowser ¢ 3arpykeHHbIM N300pa>KE€HUEM U YMEHBILIECHHBIM Pa3MEPOM

Juanor TSavePictureDialog umeer Te e cBoiictBa, urto u TOpenPictureDialog u
npelHa3HayeH JUisi coXpaHeHus wu3o0paxeHuss B ¢ain. Hama nporpaMma TOJNBKO
npocMarpuBaeTr (ailiibl, a He peJaKkTUpPyeT HuX, I[O0ITOMY 37eCh HaJA00HOCTH
B TSavePictureDialog net. OtHako Ha CJeIyIOIICH JIGKIIMA MBI BCE YK€ UCIIOJB3YEM €ro,
YTOOBI COXPaHATH (aiii ¢ n300paKeHUEM MO APYTUM UMEHEM.

[TomuMo mpoiiieHHBIX JuanoroB Bkiaaka Dialogs comepskutr m apyrue, Ooiee
cnenuuyHbie auanorn. Hampumep, Awamornm mouWcKa W 3aMEHBI TEKCTa, HACTPONKH
npuHTepa U neyatd. OHaKO BCe AUAJIOTU pabOTaIOT CXOXKUM 00pa3oM, Tak 4TO MpHU
HEO0OXOJIMMOCTH, BBl CMOXKETE CAMOCTOSATENIBHO pa300paThcsi ¢ paboTOM 0000 U3 ATUX
JTNAJIOTOB.



JlaboparTopHasi padora 2. 3yyeHnne 00beKTHOI MO/1eJIM X0JICTA

(Canvas).

3aganue

N3yunTh MeTOIBI co31aHus rpadudecknx o0pa3zoB cpenctBamu Lazarus.

2. Co3znarh npuiioxeHue — GopMy € YeThIpbMsl KHOIKAMHU, U MOJIEM Ul PUCOBAHUS, [0 HAXKATHUIO
NEepBOIl KHOMKHM Ha MOJIEe MOSBISETCS ABIDKYIIEECS ClIeBa HAmpaBo 00JaKo, KOTOPOE TOCIe
BBIXOJa 3a JIEBBIH Kpail ()opMBbl BHOBB IOSIBJISETCS ClieBa U BHOBb JABMXKETCS (CM. I.2), 1O
Ha)KaTHUIO BTOPOM KHONKHM 0OJako ocTaHaBiuBaercs. 1lo HakaTuio TpeTheil KHONKHM Ha I0JIe
[I0CJIEI0BATENIBHO, 2JIEMEHT 3a HJIEMEHTOM (HE MEHee 5 3JeMEHTOB), ¢ 3aaepkkoil 0,5 cekyHn
IPOPUCOBBIBACTCS OOBEKT, 3aJaHHBIH MHAWBUAYAIbHBIM 3amaHueM. [lo Haxatuio 4eTBEPTOM
KHONKK OOBEKT ucuezaeT. OOBEKT NMpPOpPHCOBaTb CXEMaTHMYHO C HUCIOJIb30BAHUEM IPOLEAYD
PHUCOBaHHUA U 3aKpalvBaHus. BapuaHTel MHAMBUAYAIbHBIX 3aIHUH B 1I1.3.

=

3. Tlo pe3ynpTaTam paboOThI cAaTh OTYET O MpOAeIaHHON pabote B popmare MS Word u ®Daiin ¢
3aapXHMBHUPOBAHHBIM MPOEKTOM Lazarus, camMO NPUIIOKEHHE B apXHB HE BKIIIOYATH C IO
COKpAIlICHUSI pa3MepoB apxwBa. B oT4ér ommcarh XOJ BBHIMOJTHEHHS pPaOOTBI, TEKCT
paspaboTtaHHOr0 MoOIyJsi Ha si3bike freePascal u ckpuHIIOTBHI paboThl mpuiIOKeHHs. JlaTh
IMUCbMCHHBIC OTBECTHI HA KOHTPOJIbHBIC BOIIPOCHI.

KounTtpoJabHubie Bonpocsl k JlabopaTopHoii padote 2

=

[Tepeuncnure ocHOBHBIE cBOMCTBA 00BbeKTa Canvas.

Ha xakux KOMIIOHEHTaX MOKHO cO3/1aBaTh rpaduyeckoe uzobpaxenue B Lazarus?

3. HazoBute meronmsl cozmanus rpaduyeckux TpUMUTHBOB B cpene Lazarus.llpuBemure
IIPUMEPBHL.

UT0 MOHMMAIOT MOJT KOMITBIOTEPHOU TpaduKoi?

Ha kaxue kareropuu aensrcs rpapuueckue U300paxeHns?

[IpuBenure npumep KaTeropuil rpaguueckux H300paKEHUM U COOTBETCTBYIOLIUX UM
00BEKTOB.

N

o oA

1. CpencrBa pucoBanusi B Lazarus

IIpu pa3paboTke MNpoekTa, B KOTOPOM MOXHO PHCOBaTh, B PACHOPSHKEHUH MPOTpaMMHUCTA
HaXOAMTCS MOJIOTHO (XoJicT) cBoiicTBO Canvas, kapanjaa cBoiictBoPen, u kucthb cBoiictBoBrush.

CaoiictBom Canvas 061aiaroT clieayonye KOMIOHEHTHI:

*opma (xmmacc Tform);

etabnuna (kaacc TSringGrid);

spacTpoBas KapTuHka (kiacc Timage);

ripuHTep (kiaacc TPrinter).

IIpu pucoBanuu KOMIIOHEHTa, oOnajnaromero cpoictBoM Canvas, caM  KOMIIOHEHT
paccMaTpUBaeTCs Kak MpPsSMOYIOJIbHAs CETKa, COCTOsINAas W3 OTHENIbHBIX TOYEK, HAa3bIBAEMBIX
MUKCETSIMU. [Honoxenue MUKCENS XapaKTepu3yeTcs ero BepTuKanbHou (X)
ropusoHTanbHON(Y ) KoopanHaTamu. JIeBblil BepxHuil nukcenb uMeeT koopauHatel(0,0). BeprukanbHas
KOOpJIMHAaTa BO3pacTaeT CBEPXY BHM3, TOPU3OHTANIbHAS ciieBa HampaBo. OO1iee KOJINYecTBO MUKCeIen
0 BepTUKANM ompenensercs cBoiictBoMm Height, a mo ropusontanu cpoiictBoMWeight. Kaxbiii
NUKCeIb MOXET HMeTb cBoM 1BeT. Jlns goctyma K J1000H TOUYKE TIOJOTHA MCIOJB3YeTCs
corictBo Pixels[X,Y]:TColor. OTo CBOHCTBO OmpenenseT BET MUKCENsI ¢ KOOpANHATAMH

X(integer), Y (integer).

W3MeHuTh 1BeTa J000r0 MUKCENs MOJOTHA MOXHO € TOMOUIBIO CIEIYIOLIEro oleparopa
IIpUCBalBaHMUS:



Kommnonenr . Canvas . Pixels[X,Y]:= Color;
rae Color mepemennas ninn koncranTa tunaTcolor.

Tabmuua 2.1. 3uauenue croricts Color

Koncranrta [[IBer KoncranTta [[IBer
cIBlack YépHplit clSilve CepeOpucThIit
clMaroon [Kamrranossrii|cIRed KpacHbrii
clGreen 3eséHbIi clLime CaratoBbIi
clOlive Onuskossiii [CIBlue Cunuit

TéMHO- SApko-
cINavy CHHHI clFuchsia  [po3oBsrii
clPurple  [Po3oBbrii clAqua brpro30BbIf
clTeal Ulasypubiii  [clWhite bebrit
clGray Cepbiii

OmnpenerneHsl CIeAyoIIne KOHCTaHThI IBETOB (Tabu. 2.1).

L{BeT MH000T0 MUKCEIsT MOXKHO MOJIYYUTh C TOMOIIBIO CIICAYIOUIETO OlepaTopa MPUCBAauBaHHMS:

Color :=Kommonent . Canvas . Pixels [X,)Y ];

rae Color mepemennas tunaTcolor.

Knace mBera Touku Tcolor onpenensiercst kak ummHHOE 1ieioelongint. [lepeMeHHbIe 3TOrO THIA
3aHUMAIOT B MIAMATH YeThIpe OaiiTa. YeTsipe OaiiTa mepeMeHHBIX 3TOT0 THIA COJEp)KAT HH(DOPMAIHIO O
noiisix cunero (B), senénoro (G) u kpacHOTro

(R) uBetoB u yctpoeHs! cieayromum oopazom: S00BBGGRR.

Jlnst pucoBaHUsl UCTIONB3YIOTCS MeTobl Kiacca TCanvas, mo3Bossitoniue u3o00pasuts Gurypy
(JITUHHIO, TIPSMOYTOJILHUK M T. [I.) WM BBIBECTH TEKCT B TpadHUuecKOM pexume, W TPH Kiacca,
OTIPEICIISAIONINE MHCTPYMEHTHI BBIBOA (PUTYp U TEKCTOB:

*TFont (pu¢tsl);

*TPen (xapannar, nepo);

*TBrush (xucts).

Kmacc TFONT. MoxHO  BBIACTUTh  CIEAYIOIIME  CBOMCTBA  COOTBETCTBYIOIIETO

obwexra Canvas. TFont:

*Name (Tum string) uMsi UICHOIB3yeMOro Hipudra.

+Size (Tum integer) pazmep mpudra B myHkTax (points). IlyHKT 3T0 euHMIIA H3MepeHus mpudTa,
paBHasn0,353 mm win1/72 aroiima.

*Style cTuiab HauepTaHUSI CUMBOJIOB, KOTOPBIH MOXKET ObITh OOBIYHBIM, MONYKUPHBIM (fsBold),
kypcuBHbIM (fsltalic), momué€pkuyteiM (fsUnderline) u nepeuépkuythiM (fsStrikeOut). B mporpamme
MOKHO KOMOMHHPOBATh HEOO-

XOAMMBIE CTHIIM, HAllpUMep, YTOOBl YCTAHOBUTH CTHIIb Y4IIONY>KHPHBIN KypCHB{ HEOOXOIMMO
HanMcaTh CIeyroIui onepaTop:

Oo6mwekt . Canvas . Font . Style :=[fsltalic, fsBold ]

*Color (TuriTcolor) et cuMBOJIOB.

*Charset (tun0..255) Habop cumBosoB tmpudra. Kaxaeiii Bun mpudTa,

OlpeNieNIIeMBbId €ro HMMEHEM, IMOJJepKUBAaeT OJUH WM Oojee HaOOpoB cHUMBOJIOB. B
Tab. 2.2 IpuBeeHbI HeKoTophie 3HadeHus: Charset.
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Tabmuua 2.2. 3saueHus cpoiicrea Charset

Koncranra 3HaueHue Ornucanue
CuMBOJIBI
ANSI_CHARSET 0 ANSI
3amaéres 1o
ymomuanuio. pud
BBEIOMPACTCSI  TOJBKO
o ero|
uMeHnu Name u  pa3
mepy Size. Ecnyl
OTMUCAHHBIN  MIPUPT
HEIO  CTylneH B
cucteMe, OH OyneT
DEFAULT_CHARSET 1 3aMEHEH Jpy UM
CrangapTHbIi|
SYMBOL CHARSET 2 HAa0Op CHMBOJIOB
CuMBOJIBI
MAC_CHARSET 77 Macintosh
I'peueckne
GREEK_CHARSET 161 CHMBOJTBI
CuMBOJIBI
RUSSIAN_CHARSET 204 KU PUJUTALIBI
Bxurouaer
TUaICKTHYCCKHE
EASTEUROPE_CHARSET 238 3HAKU (3HAKH,
no0aBiisieMbie
K OykBaMm u
XapaKTepU3YIO-
ue ux|
[IPOU3HOIICHUE)
IU1s1 BOCTOYHO-€B-
PONEHUCKUX
SI3BIKOB

Knace TPEN. Kapangam (repo) UCronb3yeTcs Kak MHCTPYMEHT Ul pUCOBAaHUS TOYEK, JTMHUH,
KOHTYpOB reomerpuieckux ¢puryp. OCHOBHBIC CBOICTBa 00bekTa Canvas. TPen:

*Color (tuniTcolor) onpenenseT TUT JINHKUH,

*Width (Tunlnteger) 3a1a€t TONMMHY JIUHUN B TUKCENSIX;

*Style 1aéT BO3MOXXHOCTH BBIOpAaTh BUJ JHMHHUU. DTO CBOMCTBO MOXKET NMPHUHUMATH 3HAYEHHE,
yKazaHHOE B Tabnurie 2.3.

*Mode onpenenseT, kKakuM 00pa3oM B3aUMOJEHCTBYIOT 1IBETA I1€pa U MOJIOTHA.
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Tabmuua 2.3. Buner nuamii

3HaueHME Onuncanue
psSolid CIUTOIIHAS JIMHUS
psDash [LITprxoBas JTUHUS
psDot [TyHKTHpHAS JTUHHS
psDashDot [ TpuX-TTyHKTUPHASTHHIS
Ulunust, depeayromas MTPUX W [Ba|
psDashDodDotjnynkrupa
psClear Het nuann

Tabmuia 2.4. Bo3amoxuble 3HaYeHUs cBoiicTBa Mode

Pesxxum Onepanus [{BeT nukcemns

pmBlack Black Bcerna u€pHbrii

pmWhite White Bcerna Oenbrii

pmNop HensmeHHbII

pmNot Not Screen MHBEepCHBIN BET IO OTHOLIEHUIO K
1BeTy (hoHa

pmCopy Pen [[BeT, yka3aHHBIN B CBOMCTBAX
Color nepaPen (310 3HaueHME IPU-
HSTO 110 YMOJIYaHUIO)

pmNotCopy Not Pen MuBepcus 1BeTa nepa

pmMergePenNot  [Pen or Not Pen JIM3bIOHKIIMS LIBETA TEpa U UHBEPC-
HOTO 11BeTa (poHA

pmMaskPenNot  [Pen and Not Screen |[KoHBIOHKITHS IIBETA TIEpa U HHBEPC-
HOTrO IBeTa (hoHA

pmMergeNotPen [Not Pen or Screen  |Jlu3broHKIus 11BeTa OHA U HH-
BEPCHOTO I[BETA Nepa

PmMaskNotPen Not Pen and Screen |KoubroHKIHS 1[BeTa ()OHA U HH-
BEPCHOTO I[BETA Mepa

pmMerge Pen or Screen J[M3bIOHKIIMS 1IBETA TIEpa U LIBETA
(bona

pmNotMerge Not (Pen or Screen) [MuBepcus pexxunma pmMerge

pmMask Pen and Screen KOHBIOHKIIHS I[BETA MIepa U IIBETa
(bona

pmNotMask Not (Pen and Screen) [MuBepcus pexxnma pmMask

pmXor Pen xor Screen Omniepanusi XOr HaJ [IBETOM Mepa U
1BeToM (poHa

pmNotXor Not (Pen xor Screen) [MuBepcus pexxuma pmXor
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Bri0op 3HadyeHHs ATOro CBOMCTBA IMO3BOJISET IMOJIy4aTh pasziauuHble 3P¢eKxThl. Bo3moxHbIe
3Hayenus Mode npuBenensl B Tabm.2.4. Ilo yMoOm4aHWIO BCSA JIMHHS BBIUYCPUYMBAETCS I[BETOM,
omnpenenseMbiM 3HaueHueMPen.Color, HO MOXKHO OTIpeEATh MHBEPCHBIN IBET IMHUU 10 OTHOIICHHUIO K
uBery ¢oHa. B 3ToM ciyuae He3aBUCHMO OT LiBeTa ()OHA, Ja)ke €CIM LBET JIMHUU M (OHA OJMHAKOB,
nuHUs Oy/leT BUJHA.

Kmacc TBRUSH. Kucts (Canvas.Brush) wucmone3yercs wmetogamu, 00eceunBaIONIUIMU

BbIUCPUYMBAHNE 3aMKHYTHIX (QUTYp s 3aiIMBKUA. KUCTh 001a1aeT AByMsi OCHOBHBIMH CBOMCTBaMMU:
*Color (TunTcolor) nBer 3akpamMBaHus 3aMKHYTOW 00JIaCTH;
*Style (tunTBrushStyle) ompenenser crunp 3amonnenus obaactu (bsSolid crionHoe 3amoinHeHue,
bsClear mpo3paunoe, bsHorizontal ~ ropusontanpubie  nuHHH, DSVertical BepTukaibHble  JIMHUH,
bsFDiagonal, bsBDiagonal quaronansueie nuaun, bsCross pemrérka, bsDiagCross nuaronambHast
penieTka).

Knacc TCANVAS. Drtor kinacc sBISE€TCS OCHOBHBIM HHCTPYMEHTOM JUIS PUCOBAaHUS T'paduKH.
PaccmoTpum ero Hanbosiee 4acTo MCIOIb3yeMbIe METOBI.

Procedure MoveTo(X, Y : Integer ) ;

Merox MoveTo u3meHsieT TEeKyIlylo MO3UIMI0 TIepa Ha MO3UINI0, 33aJlaHHYI0 TOYKOH(X,Y).
Tekymas no3unus xpanurcs B nepemeHHoliPenPos TunaTpoint. Onpenenenue TunaTPoint cienyroree:

type TPoint =record X : Longint ;

Y: Longint ; end ;

Tekymryro MNO3UIMIO TEepa MOXXHO CUYUTHIBATH C TOMOIIBIO CBoOMcTBa PenPos ciemyromnmm
obOpazoM:

X:=PenPos .X;

Y:=PenPos .Y;

Procedure LineTo (X, Y : Integer) ;

Meron LineTO coemuusier TOpsAMON  JIMHMEH TEKYIIyl0 T[O3MIHKI0 Tiepa H TOYKYy C
koopauHataMu(X,Y). IIpu aTOM Tekyiias mo3uuus nepa nepeMeniaeTcst B Touky ¢ koopauHatamu(X,Y).

PaccmoTpum paboty mponenypsl Ha npumepe. Pacnonoxxum Ha ¢popMme KHOMKY M pacCMOTPUM
npouenypy oopadorku coobitusi TForm1.Button1Click, koTopas pucyet npsiMpie TUHUU:

Procedure TfForm1 . Button1Click ( Sender : TObject ) begin

Forml. Canvas. LineTo (30,50);end;

B pesynbrare menyka no kHonke Ha (opme OyJeT HapuCcOBaHA MpsAMas JTUHUS, COSIUHSIONMAsN
touky ¢ koopauHaramu (0,0) u Touky ¢ koopauHaramu(30,50).

IIpy mOBTOPHOM IIENIYKE IO KHOIKE MpOLEAypa MPOJOJDKUT PUCOBATH ATY K€ JIMHHIO. Tenepb
HEepEenuIIeM MPoLeypy 00paboTKH COOBITUS CIEAYIOMNUM 00pa3oMm:

Procedure TForm1 . Button1Click ( Sender : TObject ) begin

Forml. Canvas . LineTo ( Canvas . PenPos . x+30,Canvas . PenPos . y+50); end ;

IIpy nmepBoM IIeNuKe IO KHONKE Ha HJKpaHe IPOpUCYeTcs aHajornyHas JuHusi. Ho mpu
MOBTOPHOM IIEJTYKE MpOLEIypa PUCYET JIMHUIO, KOTOpas COEAMHSIET TEKYIIyl0 TOYKY C TOYKOM,
NOJy4MBILEHCS U3 TeKyluel nobaBiaeHneM Kk koopauHate X uyncna 30, a k koopaunareY uucina 50. T. e.
IpY TOBTOPHOM IIENYKE MO KHOIKE Mpoueaypa coequHseT npsimoi nuxueit Touku(30,50) u(60,100).
[Tpu TpeTheM mieauKe Mo KHONKe OyIyT COeqUHATHCS npsiMoit tuHuer Touku(60,100) n(90,150) u 1. a.

Procedure PolyLine ( const Points array of TPoint ) ;
Meron PolyLine pucyer omMaHyl JWHHIO, KOOPIUHATHl BEPIIUH KOTOPOH ONPENENSIOTCS
MaccuBoMPoints.
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Paccmotpum paboty mporenypsl Ha mpumepe. Pacmonmoxxum Ha ¢gopme KHOmkH PucoBath u
Brixon 1 3anwieM clieyoIre onepaTopsl Iporeayp o0padoTKu COOBITHS:

procedure TForml.Button2Click(Sender: TObject);

var temp: array [ 1 .. 25 ] of TPoint ;
i: byte ;
j: integer ;
begin
J =1 ;
for i :=1 to 25 do
begin

//BHUMUCJIEHUE KOOPIMHAT BEPWMH JIOMAHOM JIMHUN
temp [ 1 ] . x:=25+( i - 1) * 10;
temp [ 1 ] . y:=150 - 3 * (i - 1) * 5;

Joi==7 ;

end ;

Forml.Canvas . Polyline ( temp ) ;
end;

end.

[Tocne 3amycka nporpaMMsl U IeJTYKa 0 KHONKe PrcoBath 0kHO (hOpMBI OYJE€T BBINISIETh, KaK
Ha pucyHke 2.1.

ProcedureEllipse (X1,Y1l,X2,Y2: Integer);

Merton Ellipse BeiuepurBacT Ha XOJCTe 3JUIHIC WM OKpykHOcTh.X1, Y1, X2, Y2310
KOOPJIMHATHI IPSMOYTOJIbHUKA, BHYTPU KOTOPOTO BEIUEPUMBAETCS SIUIHUIIC.

Ecnu npsMoyronbHUK SIBIISIETCA KBapaTOM, TO BBIUEPUHUBAETCS OKPYKHOCTb.

Procedure Arc (X1,Y1,X2,Y2,X3,Y3,X4,Y4: Integer) ;

Meton Arc BeruepunBaer ayry asumnca.Xl, Y1, X2, Y2 3To KOOpAMHATHI, ONpEAESIONe
JIMIIC, YacThIO KOTOPOro siBisiercs Ayra; X3, Y3 KOOpAMHATHI, ONpEAEISIONMEe HAaYyadbHYI0 TOUYKY
nyru; X4, Y4 KoopiMHaThl, ONpENesIoe KOHEUHYI0 TOUKy Iyrd. Jlyra pucyercs mpoTUB 4acoOBOM
CTPEJIKH.

Procedure Rectangle (X1, Y1, X2,Y2: Integer) ;

Meron Rectangle pucyer mpsimoyronmeauk. X1, Y1, X2, Y2 koopuHAaThl BEPXHEro JIEBOIO U
HUYKHETO MPaBOro YIJIOB MPSMOYTOJIbHUKA.

I -loix
[ Pucomsm 1 Henim

Puc. 2.1. IIpumep ucnons3zoBanus npouenypsl PolyLine
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Procedure RoundRect (X1, Y1, X2,Y2, X3, Y3: Integer) ;

OTO MeTOo BBIYEPUMBAHUS MPSMOYTOJIBHUKA CO CKpyra€HHbIMH yraamu. X1, Y1, X2,
Y?2 xoopauHaThl BEPXHETO JIEBOTO M HUKHETO IMPaBOro YIJIOB MpsiMOyroyibHHKA, aX3, Y3 pasmep
IIIUIICA, O/IHA YETBEPTh KOTOPOT'O UCIIOJIb3YETCS /JIsl BEIUEPUU-

BaHUS CKPYTJICHHOIO yTJa.

Procedure PolyGon ( const Points array of TPoint ) ;

Merton PolyGon pucyer 3aMKHYTY10 (GUrypy (MHOrOyrojbHHK) II0 MHOKECTBY YIJIOBBIX TOYCK,
3amanHoMy MaccuBoMPoints. [Ipu 3ToM mepBasi TOUKa COSIUHSACTCS MPSIMOU TMHUEH ¢ oceIHelH. DTUM
meToPolyGon otiinuaercst ot metonaPoliline, koTopblii He 3aMblkaeT KOHEUHbIE TOYKU. PucoBanue
OCYILIECTBIISICTCSI TEKYIIUM IepoM Pen, a BHyTpeHHss 00jacTh (QUrypbl 3aKpalIMBaeTCs TEKyIIeh
KucThioBrush.

Procedure Pie (X1, Y1,X2,Y2,X3,Y3,X4, Y4 : Integer ) ; Merox Pie pucyer 3aMKHYTYI0O
burypy cekTop OKpy>XKHOCTH WJIM 3JUIMIICA C IMOMOIIBI0 TEKYIUX MMapaMeTpoB repa Pen, BHyTpeHHss
oOmacth 3akpammBaercss Tekyuiei kuctbto Brush. Toukm(X1,Y1) n(X2,Y2) 3anai0T npsMOYTOJIBHUK,
onuchIBarOlMil 3umnc. HauanbHas Touka yrd OMperesseTcss MepecedeHUeM JILUIUICA C MPSMOi,
IPOXOJsIIEH uepes ero ero HeHTp U Touky (X3,Y3). Koneunas Touka nyru onpenenseTcs nepeced4eHueM
AJUTUIICA C MIPSMOM, MPOXOAIICH yepe3 ero HeHTp u Touky (X4,Y4). lyra pucyercss IpOTUB 4acOBOM
CTpEJKM OT HauyalbHOW 10 KOHEYHOW TOUYKH. PHCyloTcs mpsiMble, OTpaHUYMBAIONINE CETMEHT H
HPOXOJISIIKE Yepe3 HeHTp dumnca u Touku (X3,Y3) u(X4,Y4).

=10/ =
-,
WT0 DB TRECT

Puc. 2.2. [Ipumep ucronb30BaHUs METOIOB PUCOBAHUS PHUTYP

Coznanum dopmy, ycranoBuM eii pasmepsl Heigth 500,Weight 500. Buu3y pa3mecTiM KHOIIKY,
3anaguM el corictBoCaption ¥sPucoBats,. Ilpu 3amycke mporpaMMbl U IIETYKE MO 3TOH KHOIKE Ha
dopme mnpopucyrorcs paznuuHble (urypsl (cMm. puc. 2.2). Hioke npuBen€H JIMCTUHT NPOTPaMMBI,
JEMOHCTPHUPYIOIINN paboTy MepedrcieHHBIX MeTO/0B. Pe3ynbraT paboThl mMporpamMMbl MpHUBEIEH Ha
puc.2.2.

procedure TForml.Button3Click (Sender: TObject);
var t : array [ 1 .. 5 ] of TPoint ;

begin

//pUcCoBaHKEe JIMHUU

Forml . Canvas . LineTo ( 500 ,500 ) ;
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//M3MeHsaeM LUBEeT M TOJIIMHY JIMHUNA

Forml . Canvas . Pen . Color := clMaroon ;

Forml . Canvas . Pen . Width:= 5 ;

//prcoBaHue NpPAMOYTOJIbHUKA

Forml . Canvas . Rectangle ( 50 ,50 ,200 ,200 ) ;

Forml . Canvas . Pen . Color := clolive ;

//puUcoBaHye sSJIuUIca

Forml . Canvas . Ellipse ( 50 ,50 ,100 ,200 ) ;

//prcoBaHMe NPAMOYTOJIBHMKA CO CKPYIJIEHHHEMM YyITJIaMU

Forml . Canvas . RoundRect ( 250 ,250 ,400 ,400 ,30 ,30 ) ;
//prcoBaHMEe CEeKTOpa OKPYXHOCTMU

Forml . Canvas . Pie ( 300 ,300 ,400 ,400 ,350 ,350 ,500 ,500 ) ;
//bopMupOBaHME MacCCMBa KOOPIAMHAT BEPWMH OATUYTOJIbHUKA

t [ 1 ] x =250 ; t [ 1] . vy =10 ;

t [ 2 ] x =350 ; t [ 2 ] y :=15 ;

t [ 31 x =400 ; t [ 3 ] y :=50 ;

t [ 4 ] x =300 ; t [ 4 ] y :=150 ;

t [ 51 . x =250 ; t [ 5 ] y :=100 ;

Forml . Canvas . Polygon ( t ) ;

Forml . Canvas . TextOut ( 10 ,10 , 'sToOo_,BEHBEe M, TekcTcT" ' );
end;

Procedure TextOut (X, Y : Integer ; const Text : String ) ;

Ora QyHKIUS TUIIET CTPOKY TeKcTa Text, HaunHas ¢ mo3ummu ¢ koopauHaramu(X,Y). Texymas
HOSI/II_II/IHP enPos nepaP cn 1IepeMeImacTcss B KOHCL[ BBIBCACHHOI'O TCKCTA. Ha,I[HI/ICL BBIBOAUTCA B
COOTBETCTBUHM C TEKYyIIMMHU yCTaHOBKaMu mpudpTtaFont, GoH Haamucu ompenemnsiercs yCTaHOBKAMU
TeKyH.IefI KHUCTHU. I[J'I}I BbIpaBHUBAHUA IMO3UIHUMKM TCKCTAa HA KaHBC MOXKHO HCIIOJIIB30BaTb MCETO/HLI,
MO3BOJISIIONINE ONPEICSIUTh BBICOTY M JUIMHY TeKcta B mukcensix TextExtent, TextHeight uTextWidth.
Paccmotpum 311 pyHKIMU.

Function TextExtent ( const Text : String ) : Tsize ;

Ota GyHKIHMS BO3BpAIACT CTPYKTYpY THIA TSiZe, COACPIKAIIYIO JUIMHY M BBICOTY B IHKCEISIX
tekcraText, KOTOpBIN MpeaoaraeTcs HalucaTh Ha KaHBE TEKYLIUM IIPUPTOM.

type

Tsize =record cx : Longint ; cx : Longint ;

end ;

Function TextHeight ( const Text : String ) : Integer ;

q)}/'HKI_II/ISI BO3BpalIa€T BbICOTY B IMUKCCIIAX TCKCTA Text, KOTOpLIfI MMpeamnojaracTcsd HarmucaTb Ha
KaHBE TEKYIIUM MPUDTOM.

Function TextWidth ( const Text : String ) : Integer ;

@yHKIMA BO3BpAIACT JUIMHY B MUKCENSIX TeKcTa Text, KOTOpbIM Ipeanoiaraercs HanucaTb Ha
KaHBC TCKYIIUM I_I_IpI/I(l)TOM. 3TO MO3BOJIET nepeJ BbBIBOAOM TCEKCTAa HAa KaHBY OINPCACIUTH pasMeEp
HAJMKCH U PACIIOJIOKUTD €€ U IpYrHe 3JI€MEHThI U300pakeHNs HaWTydIiuM o0pa3oM.

Ecmu OBCT KUCTHU B MOMCHT BbIBOJZld TCKCTA OTJINYACTCA OT TOTI'0, KOTOPBIM 3aKpalll€Ha KaHBa, TO
TEKCT OyJIeT BBIBE/ICH B [IBETHOM MPSIMOYTOJILHOM paMKe, HO €€ pa3Mephl OyIyT TOUHO paBHBI pa3zMepam
HaAIlMuCH.

MBI paccMOTpenu OCHOBHBIE (DYHKIMU prucOoBaHUs. Tenepb MOKHO MEPEeNHTH HETIOCPEICTBEHHO K
PUCOBAHUIO. Ho nepea 9TuM CJICAYCT 3aMCTUTh, YTO €CJIU BbI CBCpHéTC OKHO C rpa(bm(oﬁ, a 3aTeEM €ro
BOCCTAHOBHUTE, TO KAPTUHKA HA (bopMe ncue3HerT. MI3MeHeHune pasMEPOB OKHA TAKKE MOKET UCIIOPTUTDH
rpaduueckoe u3oopaxenue B HEM. J1Jis peleHus 3Toi mpoOeMbl CyIECTBYIOT IPOLeypbl 00paboTKH
COOBITHI
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O6bexT.FormPaint m O6bext.FormResize. ITlpornenypa O6next.FormPaintBeimonHsieTcs: mocie
nosBieHust (opMBl Ha dKpaHe, a npouenypa O6next.FormResizenocne uzmeHenus pasmepa (HOpMBL.
CrnenmoBaTenbHO, BCE ONEPATOpPhl PHUCOBAHUSA HYXHO Tmomemniath BHYTpb O0bekT.FormPaint n
nyosmpoBath B nporenypeOonsext.FormResize.

Knacc TCanvas — cepaneBuna rpaduueckoit noacucremsl Delphi (Lazarus). O oO0benuHsieT B
cebe u "xonct" (KOHTEKCT KoHKpeTHoro ycrpoiictBa GDI), u "paboune nHCTpyMEHTHI" (II€pPO, KUCTH,
mpudT) U 1axe "moamactepreB” (HaOOp PyHKUUI 10 pUCOBAHUIO TUIIOBBIX T€OMETPHUECKUX QUTYD).

KanBa He sBisieTCS KOMIOHEHTOM, HO OHa BXOJUT B KayeCTBE CBOMCTBA BO MHOTHE JpyrHe
KOMITOHEHTBI, KOTOPbIE TOJDKHBI YMETh HApUCOBATh ce0s1 1 0TOOpa3uTh KaKyo-1100 HH(POPMAIIHIO.

Jyig prcoBaHus KaHBa BKJIIOYaeT B ceOs mpudT, Iepo 1 KUCTb:

(pb) property Font: TFont ; {TFont: Charset, Color, Style, Size}

(Pt) property Pen: TPen; {TPen: Color, Mode, Style, Width}

(Pb) property Brush: TBrush; {TBrush: Bitmap, Color, Style}

Kpome Toro, Mo>xHO prucoBaTh U MOTOYEUHO, MOJIYYHUB JOCTYH K KaXKIOMY MUKCETy. 3HaYCHHE
CBOMCTBA

property Pixels[X, Y: Integer]: TColor;

COOTBETCTBYET I[BETY TOUKH ¢ KoopauHatamu (X,Y).

Kiacc TCanvas

procedure Arc (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer); |MeToj prcyeT CErMEHT 3JUTHTICA. DIUTUIIC
OTpeeNsIeTcs OIMCHIBAIOIIIM
npsimoyroibaukoM (X1,Y1) — (X2,Y2).
HauanbHass TO4ka CerMeHTa JICKUT Ha
NepeceueHuy  JJuMnca W Jyda,
NPOBEJICHHOIO W3 €ro IEeHTpa 4epe3
Touky (X3,Y3). Koneunas Touka
CerMEHTa JIOKUT Ha  IEePECEYCHUU
DIUIMIICA W JIy4a, MPOBEICHHOTO M3 €ro
neHTpa uepe3 Touky (X4,Y4). Cermenr
pHCyeTCs IPOTHB YacOBOM CTPEJIKH.

procedure Chord(X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer); Pucyer xopay W 3aluBacT OTCEKACMYIO
€H0 YaCTh AJUTUIICA. DJUTUIIC, HAYalbHAs U
KOHEYHAs] TOYKH OMNPEICIAIOTCS, KaK B

Mmetone Arc.

procedure Ellipse(X1, Y1, X2, Y2:Integer); Pucyer W  3akpammBaeTr  AJUIMIIC,
BIIMCAHHBIM B mpsMoyroibHUk (X1,Y1)
— (X2,Y2).

procedure MoveTo(X, Y: Integer); [Tepemeraetr Tekylee MOJOKEHHE Tepa
(cBoiicTBO PenPos) B Touky (X,Y).

procedure LineTo(X, Y: Integer); [IpoBOAUT NMHUIO TEKYIIMM IEPOM H3
Tekyme Touku B (X,Y).

procedure BrushCopy(const Dest: TRect; [Tpou3BOAUT CriEIHATEHOE KOITHPOBAHHE.

Bitmap: TBitmap; constSource: TRect; Color: TColor); [IpssmoyronpHUK  Source U3 OUTOBOIA
KapThl Bitmap KOIIUPYETCS B

npsIMOYTOJIbHUK Dest Ha KaHBe; TIPU 3TOM
et Color 3ameHsieTcs Ha IBET TEKyIIeH
kuctu (Brush.Color).

procedure CopyRect(const Dest: TRect; [TpousBoauT KOIMPOBaHUE
Canvas: TCanvas; constSource: TRect); NpSIMOYTOJIBHAKA Source ©3  KaHBBI
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procedure FillRect(const Rect: TRect);
procedure Draw(X, Y: Integer; Graphic: TGraphic);

procedure StretchDraw(const Rect: TRect;
Graphic: TGraphic);

procedure FloodFill(X, Y: Integer; Color: TColor;
FillStyle: TFillStyle); TFillStyle =(fsSurface, fsBorder);

procedure Pie (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer);

procedure Polygon(const Points:array of TPoint);

procedure Polyline(const Points:array of TPoint);

procedure Rectangle(X1, Y1, X2, Y2 :Integer);

procedure RoundRect (X1, YI, X2, Y2, XW, YH: Integer);

function TextHeight(const Text:string): Integer;
function TextWidth(const Text:string): Integer;

procedure TextOut(X, Y: Integer;const Text: string);

Canvas B nipsiMmoyroibHUK Dest B o6macTu
camoro o0beKTa.

[Tpon3BOMUT 3aIMBKY NPSMOYTOJILHUKA
(TeKy1IeH KUCThIO).

Ocy1iecTBiseT prucoBaHue rpadhuyeckoro
obbekTa Graphic

OcyniecTBisieT  puUcOBaHUE  OOBEKTa
Graphic B 3a7aHHOM MNPSMOYTOJBHUKE
Rect. Ecin pa3Mepsl HX HE COBIAJIAIOT,
Graphic macmrabupyercs.

[Tpou3BOIUT 3aJIMBKY OOJACTH TEKYIICH
kucThio. [Iporecc HaumHaeTcss ¢ TOYKH
(X,Y). Ecmu pexum FillStyle pasen
fsSurface, To oH mpomomkaercs A0 TEX
Op, MOKA €CTh COCETHNUE TOYKH C I[BETOM
Color. B pexume fsBorder
3aKpalIMBaHue, Hao0opoT,
NpeKpalaeTcs Py BBIXOJIC Ha TPAHHMILY C
serom Color.

Pucyer cekTop 3JuTHIica, OMHUCHIBAEMOTO
npsimoyroiabaukoM (X1,Y1) — (X2,Y2).
CTOpOHBI CEKTOpa JeXaT Ha JIydax,
IPOXOJSIIUX U3 IICHTpa JJUIMICA Yepes
toukH (X3.Y3) u (X4,Y4).

CTpoUT  MHOTOYTOJIBHUK, HCIIOJIB3Ys
MaccuB KoopauHat Todyek Points. Ilpum
3TOM MOCJHEIHSAS TOYKA COEIUHSETCS C
nepBod M BHYTpEHHs1  oOiacThb
3aKpalluBaeTCs.

Polygon ([Point(10,10),
Point(30,30),Point(20,40)])

CTpouT JIOMaHyl JHMHMIO, HCIHOJB3Ys

MaccHuB KOOpAMHAT Touyek Points.

Pucyer mpsSMOyroilbHUK C JHArOHAIBIO
3amaHHOM koopauHatamu (X1,Y1) wu
(X2,Y2).

Pucyer MIPSIMOYTOJIBHUK c
3aKpyrJeHHbIMA yriiaMud. KoopanHatel
BEpUIMH — TE JK€, 4YTO0 M B METOJE

Rectangle. 3akpyriieHust pucyrorcs Kak
CETMEHTHI 3JUIUIICA C pa3MepaMu Oceil 1Mo
ropuzoHTanu u Beptukaau XW u YH.

Bosspamaer BbicOTY CTpoku Text B
IUKCEeTax.

Bosspamaer mupuny crpoku Text B
IUKCEeTax.

[TpousBoauT BeIBOA cTpoku Text. JIeBbIit
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BEPXHUH yToJl TIOMENIaeTcs B TOUKY
kauBbI (X,Y).

procedure TextRect(Rect: TRect;
X,Y: Integer; const Text: string);

[TpousBomuT BBIBOJ] TEeKCTa c
orceuenneMm. Kak n B TextOut, crpoka
Text BeBogutTcs ¢ no3unuu (X,Y); npu
TOM 4YacTb TEKCTa, JIeXamas BHE
IIPEJICIIOB npsiMoyroipbHHKa  Rect,
oTcekaeTcs U He OyeT BUIHA.

property PenPos: TPoint;

CoJlepKUT TEKYIyI TMO3UIHUI0 Iepa
KaHBbI (I/I3MCH§I€TC}I IIOCpEACTBOM METOAa
MoveTo).

IIpumep
procedure TForml.ButtonlClick (Sender: TObject);
begin
with Forml.Canvas do begin
Brush.Color := clGray;
Rectangle (10,100,250,300); // xopmyc

Polygon ([Point (0, 100),Point (130,20),Point (260,100)171);

Brush.Color := clWhite;

Ellipse(110,40,150,80); // uepmak

Rectangle (30, 150,110,230); // OKHO
MoveTo (70, 150) ;
LineTo (70,230);
Rectangle (150,300,230,150); // #oBeps

Brush.Color := clGray;

// KphbIIa

Polygon ([Point (150, 300) ,Point (150, 150) ,Point (210, 160),Point (210,300) ]

) ;

end;
end;
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& Formt W& x|

Jliist ounctku popMbI HAJIO YCTAHOBUTH HA (POPMY KHOTIKY, 0OpabOTUMK COOBITHI

KOTOpoii BbI3biBaeT QpyHkmio Form1.Refresh.

2. JInneiiHOe ABUKeHHEe BEKTOPHOro o0bekTa B Lazarus

JluneliHoe ABMXXEHHE MO OJHOPOAHOMY (DOHY SIBISIETCS JOBOJIBHO MPOCTHIM B
IUTaHE MPOrpaMMHOM peanu3anuu. JlocTaTOYHO 3akpamuBaTh OOBEKT LBETOM (OHA,
U3MEHSATh €r0 KOOPJAWHATHI U IPOPUCOBBIBATH B HOBOM MECTE, MOBTOPSSA 3TU JAEHCTBUS
yepes ONpEAETIeHHbIN NHTEPBAIl BPEMEHH.

JUiss peanu3anuy aHUMalUd, I[IOMHUMO JIBYX y’)K€ HW3BECTHBIX KOMIIOHEHTOB
TPaintBox (mone myist pucoBanus) u TButton (kHOIKA 3amycKa), MOHAA0OUTCS KOMITOHEHT
TTimer co Bknaaku System. Komnonent Timer numeer equHcTBeHHOE coObITHE OnTimer,
KOTOPOE BBINOJHAETCA MOKa Timer BKIIIOUEH ¢ HHTEPBAJIOM 110 BPEMEHH, yCTaHOBJICHHBIM
B cBOiicTBe Interval.

Pacnonoxxure xomnonent Timerl Ha ¢Qopme. VYcraHoBute ero cBoiCTBa

Timerl.Interval := 100 u Timerl.Enabled := false
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B xome mporpammbl HEOOXOAMMO TMpomucaTh TpH Tpoueaypsl. [Iporexypy
orpucoBku o0OwekTta procedure TForml.Cloud, nponeaypy, oTpabaTbiBarollyr Ha
coositrie OnTimer, - procedure TForm1.Timerl Timer u nporenypy 3amycka aHUMAIINH,

cpabatbIBarolyto Ha HaxaTue KHonku, procedure TForm1.Button1Click.

unit Unitl;
{Smode objfpc} {SH+}
interface

uses
Classes, SysUtils, FileUtil, Forms, Controls, Graphics, Dialogs,
Buttons,
ExtCtrls, StdCtrls;

type
{ TForml }

TForml = class (TForm)
Buttonl: TButton;
PaintBoxl: TPaintBox;
Timerl: TTimer;
procedure ButtonlClick (Sender: TObject);
procedure TimerlTimer (Sender: TObject);
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private
{ private declarations }
// KOOPIMHATHE MNPOPUCOBKM OOBEeKTa. JOCTYIHE BCEM Mpolienypam
kjgacca TForml
x1l, yl : Integer;
public
{ public declarations }
// mpouenypa IPOPMCOBKM obJjaka
procedure Cloud (x, y: Integer; ColorCloud: TColor);
end;

var
Forml: TForml;

implementation
{SR *.1fm}
{ TForml }

procedure TForml.Cloud(x, y: Integer; ColorCloud: TColor);
begin
// TpopuCOBKa oOJlaka M3 IOBYX D3JIJIUICOB
with PaintBoxl.Canvas do begin
Pen.Style := psClear;
Brush.Color := ColorCloud;
Ellipse(x,y,x+80,y+40);
Ellipse (x+30,y+10,x+100, y+50) ;
end;
end;

procedure TForml.ButtonlClick (Sender: TObject);

begin
// ycTaHOBKA HadaJlbHLIX SHAaYeHUN
x1:=0;
yl:=50;

Timerl.Interval:=100;
// TpopMCOBKAa KaApPTUHKM IO KOTOPOM IBUTAETCS OOBLEKT

PaintBoxl.Canvas.Brush.Color := clBlue;
PaintBoxl.Canvas.Rectangle (0,0, PaintBoxl.Width, PaintBoxl.Height);
// BkioueHue TalMepa - 3alyCckK aHVMaluuu
Timerl.Enabled := true;

end;

procedure TForml.TimerlTimer (Sender: TObject);
begin
// Bakpacka ofObekTa LBeTOoM doHa
Cloud(x1l,yl,clBlue);
// VI3MeHeHre KOOPIMHAT MPOPUCOBKM
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x1:=x1+1;
// TpopucoBka 0OOBEKTAa B HOBOM MeCTe
Cloud(x1l,yl,clWhite);

end;

end.
end.

[ @ Formt = EoE <

Buttonl
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NuauBuayaibHble 3a1aHusl, 00beKThI 1JIs1 IPOPHCOBKHU

Ne
BAPMANTA | (3 canme o6bekTa
(o
KypHaLy)
1 ABTO Muikcep - 6eToHOMeNIaIKa
2 Akyna
3 AHTEHHa rmapaboJinyecKas
4 bapmanen
5 beremor
6 Bensma
7 Bepronér
8 Buska cronoBas
9 ['py30B0ii aBTOMOOWIIH
10 Jlenbdun
11 Kupad
12 Kowm0alin 3epHOYyOOpOUHBIi
13 Kpokoaun
14 Kpyxka
15 JlerkoBoii aBTOMOOHIIb
16 Masix
17 Murika OTUMINICKUI
18 MoToumka
19 Myxa
20 Hunnss
21 [Tapoxon
22 [TapycHuk
23 [Tnanera CarypH
24 Pakera
25 Camorer
26 Crnon
27 CnyTHUK CBSI3H
28 Crpeko3a
29 Cryn
30 Tank
31 Tenera
32 Tpakrtop
33 [IBeTOK pO3bI
34 [IBeTOK pomMaIKu
35 I{ucrepHa
36 YaifHuk
37 UYeOyparika
38 YemonaH ¢ pydKoil ¥ HaKIEHKON
39 S16710K0 HAIKyCaHHOE
40 SIroabl — BUIIIHU 2 IIIT.
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JIABOPATOPHAS PABOTA Ne3. IIpakTudeckoe oCBOeHUE

PACTPOBLIX AJITOPUTMOB /17151 OTPE3KOB
Leab padoTbl: OCBOUTH AITOPUTMBI (POPMHUPOBAHUS PACTPOBBIX MPEACTABICHUMN
IIPOU3BOJIBHOTO OTPE3KA NMPSIMOM U OKPYKHOCTH.

1.1. IlocTanoBKA 3aa4u
CreHnepupoBaTh JBYXMEpPHOE H300pakKCHHE, COJEpIKaIlee 3aJaHHOC KOJUYCCTBO
OTPE3KOB PAa3JIMYHON JTMHBI W 3aJaHHOC KOJHUYCCTBO OKPYKHOCTEH pa3IMYHOTO pa-
qUyca C TOMOIINBID CaMOCTOSATEIBHO pa3pabOTaHHBIX (GYyHKIWNA. JIIsi mporpaMMHOMN
peanu3anuu (QYHKIMH pa3IoKCHUS TMPSIMON M OKPYXKHOCTH B PacTp pa3pemiaeTcs Hc-
TI0JI30BATh TOJBKO IIEJI0YNCICHHBIC aJITOPUTMBI.

1.2. AaropurM pasJjio:keHus 0Tpe3Ka B pacTp
PaccMoTpuM ypaBHEHUE HIeaTbHON NPSIMOH, MPOXOAAIIEH Yepe3 ABE TOUKH,

Y = Y1+ (X-X1) *(y2-yn)/(Xe-X1) = y1 + (X-X1)*®y/®)x,

rae ®Y — pa3HOCTh Y-KOOPAUHAT KOHIIOB OTPE3Ka,

&®X — pa3HOCTb X-KOOPAUHAT.

Ecnu X 11 Y U3MEHSIIOTCSI BI0JIb PSIMOM TUCKPETHO Ha Ox U Oy, TorAa yi+1=y;+oy

=Y + Ox*®Yy/®x. [TycTh Ox n/mmu 8y paBHSAETCS BETUYMHE TUKCENS, T.C., 1.

PactpoBoe mpecTaBieHre oTpe3Ka mpsiMoii — 3TO CBSI3HOE MHOXKECTBO MHUKCe- JIeH,
UMEIOINX HaUMEHBIIEe OTKIOHEHHWE OT ujcanbHOU mpsmoil. [lpu 3TOM MOXKeT
UCIIOJIb30BAThCA 4- U 8-CBA3HOCTh. TOUHOE pacTpoBOE MpejcTaBiieHue (4- U 8- CBSI3HOE)
MO>KHO TIOCTPOHTH TOJIBKO ISl BEpTUKAITBHOTO M TOPU30HTAIBLHOTO OTpe3- Ka. [{ist Hux 0X
=1, 8y =0, ;60 0x = 0, 8y = 1. Jlns orpe3ka, pacnookeHHOro moa yriom 45° (135°) k
TOPU30HTAJILHOM OCH, MOYKHO MIOCTPOUTH TOYHOE §-CBA3HOE pac- TPOBOE MPEJCTaBICHUE.
Hnst Hero X = 0y = 1. PacTpoBoe npeACcTaBIECHHUE BCEX OC- TaTbHBIX OTPE3KOB BBITJISIUAT
B BHJIC CTYNICHYATOM IMOCIICI0OBATEIbHOCTH MHKcenen (puc. 1.1).

B 1965 r. [Ix. bpesenxem (J. Bresenham) omyOnukoBan 1eIOUYUCIECHHBIN aaro-
pUTM (OPMHUPOBAHUSI PACTPOBOTO TMPEACTABJICHUS MPOU3BOJIHLHOTO OTPE3Ka MPSIMOIA.
[TycTh 11t pacTpOBOTO MPEACTABICHUSI OTPE3KA BHIOPAH HEKOTOPBIM MUKCEIh, Ha- TPUMED
UMCIOIIUK KoopauHaThl (X1, Y1). Kak BbIOpaTh ClOCIyrOIIMHA COCEIHUN MHK- Celb?
AJNTOPUTM HCHONB3YeT MOHATHE (YHKIIMH, OICHUBAIONICH BETUYMHY OTKJIOHE- HUS
BBIOMPAEMOro MUKCENs OT UaeabHOM mpssMoit. [Tycts 0< &Yy<E&X, Torma duarpyem oX =
1 (1. e. Xi = X;+1) u oleHuBaeM, MUKCEIb C Kakol y-koopauHatou (Yi+1=y; wiu
yi+1=y;+1) pacnonoxeH Onuxe K HACaTbHOM NpsMol. BriOupaercs TOT MHHUKCEND,
KOTOPBIM UMEET MEHbIlIee (M3 JBYX) 3HAUCHUE OTKJIOHEHHUS, T.€. Olle- HOUYHOW (DYHKIIUU.
[Tpu 3TOM OTKJIOHEHHE OJIMKANUIIIETO TUKCEIIS He MpeBbiaet 1/2.
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v

Ommubka: -1/2 -1/6  1/6 -1/2 T
112

a 0
Puc.1.1. Otpe3ok ¢ Bepmmnamu (0,0) u (3,1).

a) — €ro pacTpoBO€ MPEACTABJICHHUE.

0) — rpaduk QYHKIUH «OMHOKH» PACTPOBOTO MPEICTABICHUS OTpe3Ka IO OT-
HOIIICHUIO K €r0 UCATbHOMY MOJIOKEHUIO (ITPY MHUITMATIU3AIUN HYJIEBOT'O 3HAYCHHUSI

omuoOKy 3HaYeHueM fo = —1/2).

OcHoBa anropuT™Ma — 3TO JBWKCHHE BJIOJH OCHOBHOW OCH Ha OJWH IHKCEIh H
MoI/Iep KaHme TEKYIIETO OTKIIOHEHUS OT HIeaIbHOM MPSIMOH B 3aTaHHBIX TIpeaenax. Eciaun
TEKyIllee OTKJIOHCHHWE TPEBBIIIACT HOPMY, TO IIar JAENaeTcs 1O HEOCHOBHOW OCH,
COOTBETCTBCHHO OTKJIOHCHHE YMEHBIIACTCS Ha eIuHWIy. Mpaes anroputma oc-
HOBBIBAETCSI HA MUCIIOJIb30BAaHUU TOHSATHS «OITHOKW». B KaHOHWYECKOM ciTydae, T.e. pu
MOCTPOCHUU OTpPE3Ka B TIEPBOM OKTAHTE C HAYAJIOM B IICHTPE CHCTEMBI KOOPIWHAT,
MPOLIECC PUCOBAHMS 8-CBSI3HOW IMPOWU3BOJIBHOM MNPSIMOW JIMHUM MOYHO 3aKOAMPOBATh
MOCJIEIOBATEILHOCTBIO Ciienytolero Buaa: sdssd.. ., e s — Topu30HTAIbHOE CMEIEHUE,
a d — nquaroHajgbHOE CMEIEHUE OT MUKCENs K MuKcento. «OmulKoi» B TaKOM Cllydae
OyIeT Ha3bIBaThCs PACCTOSHUE MEXIY 3HAUCHHEeM OpAuHaTHl (Mpu (PUKCHpPOBAaHHOM
3HaUY€HUU X) HJCATBHOTO OTpPE3Ka, KOTOPBIM aIrOpuUTM CTPEMUTCS H300pa3uTh, U
3HAUYEHUEM OPJUHATHI «IIEHTpay» Onmkaiiero mukcenas (C TeM ke (HUKCUPOBAHHBIM
3HAYEHUEM X), KOTOPBIA M OYJIeT B pe3yJibTaTe 3aKparieH. AJrOpUTM peain30BaH TaKUM
oOpa3oMm, 4YTO B Ciydyae IIOCTPOCHHUS 8-CBS3HOW JIMHMM, OJHA KoopauHaTa (B
KaHOHWYECKOM CJTydae — X) MU3MEHSETCS Ha CIWHUIY Ha KaKIIOM Iare, a fpyras Ju0o
octaércs 0e3 M3MEHEHMH, MO0 TaKke M3MEHseTcs Ha eauHuIy. [Ipumep momoOHOTO
MOCTPOCHUS MPUBEIEH Ha pUCYHKE 1.1 a), mepemeriie- HUE BIOJIb PACTPOBOTO IIOCTPOCHHSI
MO>KHO 3aKOJIMPOBATH KaK — «sdsy .

Tak kak 3Ha4Y€HHE «OLIMOKMW» HA KAXKJIOM LIare He MOXKET MpeBbIIaTh 1/2 pac-
CTOSIHUSI MEXIY IEHTPAMU COCETHUX MHUKCeeH, KOTOphIe MPETEHAYIOT Ha MPaBoO OBITH
3aKpalleHHBIMA Ha TEKYIIeM IIare, TO MOXHO HM3HAYAJIbHO «CMECTUTBH)» 3HA4e- HHE
«ommbOkm» Ha —1/2. DTO MO3BOJUT NPUHUMATH PEIICHHE — OCTaBJIATh BTOPYIO
KOOpJIMHATY 0€3 U3MEHEHUH JTMO00 MHKPEMEHTHUPOBATh €€ — HA OCHOBE MIPOBEPKH 3HA- Ka
TEKYIIETr0 3HAUYCHHS «OIIHMOKI», BMECTO CpaBHEHUS €€ 3HadyeHus ¢ 1/2.
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C nenpio yBenuueHUs: OBICTPOJICUCTBHS aJTOPUTMA MOXKHO HCIIOJIB30BATh II€J10-
YUCJICHHYIO apu(dMETUKy M HCKIIOYHATH Omepanud naeneHus. J[as sToro 3HadyeHHE
OIMOKH, BEIYUCIIIEMOH 110 hopmyJie

f=Q®y/®x-05, (11

HaJI0 YMHOXXHTH Ha 2 &X, Toraa

2Qx*f = 20y - ®x . (1.2)

O603nauuB F = 2 &X*f , moryunm

F=2Qy-®x. (1.3)

C MOMOIIBIO MOTYYEHHOTO BBIPAKCHHUS MOYKHO BBIYHCIUTH HAYaJIbHOC 3HAUYCHHE
omuOKH. B IMKJIe MPOPHCOBKH OTpe3ka B IIEPBOM OKTaHTE ¢ 3HAYCHHE OYJET BBI-
YUCIISITHCS B COOTBETCTBHH C BBIpaKeHHUEM 1.4

Fis1 = Fi+ 2Qy. (1.4)

LlemourcieHHBIN anTOpUTM bpe3enxema 11 KaHOHUYECKOTO CiTydasi IIOCTPOe- HUs
OTpe3Ka MOKHO C(HOPMYIUPOBATH B BUE MOCIEAOBATEILHOCTEHN OIepaInii:

Wunnuanu3anys HyJIeBOro 3HaYeHUs OMMOKH B cooTBeTcTBUH ¢ (1.3).

1. 1lukia no 3HaYEHHUIO X:

2. OTtoOpaskeHue MUKCENS ¢ TeKYyIIUMU KOOPANHATAMHU.

3. Monuduxarus 3Ha4eHHs OIUOKU B COOTBETCTBHH C (1.4), MHKpe MEHTaLus
X.

4. B cnyuae, eciu F20, koppekuus F = F - 26X u uHKpeMeHTanus .

5. Ecnu X paBeH 3Ha4€HUIO KOHIA OTPe3Ka — X2, TO KOHEIl aJlTOPUTMa, OTPE30K
0TOOpaxEH, eCiIM NHa4Ye — MOBTOPUTH HIar 2.

Crnenyer OoTMETHTh, YTO B OOIIEM cllydae HE BCE OTPE3KH, M300pakaeMble Ha
dKpaHe, HAUMHAIOTCS B IIEHTPE CHUCTEMbI KOOPAMHAT U JISKAT LETUKOM B MEPBOM OK-
taHTe. COOTBETCTBEHHO, MPUBEAEHHBIN aJITOPUTM HE SBISACTCS YHUBEPCATbHBIM. [[71s
MOCTPOEHUSI OTPE3Ka C JIOOBIMH KOHEUHBIMH KOOPJMHATAMU MOKHO BOCIIOJIB30BaThCS
reOMETPUIECKUMHU MTPEOOPA30BAHUSIMH HA IJIOCKOCTH — MIEPEHOCOM U OTPaKEHUEM, JINOO
pa3zpaboTarh OOIIMNA aITOPUTM, KOTOPBIA OYJET Y4YMTHIBATH IOJIOKEHHE OTpe3Ka B
3aIaHHOM cucTeMe KoopAauHaT. OO alropuT™ J0JKEH BIOUPATh OCHOBHYIO OCh (T.€.
Ty, KOOPJIWHATHI KOTOPOW OyayT HM3MEHSATHCS Ha KaKJIOM IIare B 3aBUCHMOCTH OT
BEJMYMHBI YTJIOBOTO KOd(uIMEeHTa), a TakKe yYUTHIBATH HAMPABICHUC JBIKCHUS,
WHKPEMEHTUPYS TUO0 TEKPEMEHTHPYS KOOPAWHATHI IO COOTBETCTBYIOIIMM OCsM. OOTIHiA
BapHaHT IICJIOYMCICHHOTO alNropuTMa bpe3eHxeMa mpeanaraercs peajin3oBaTh B
MIPOrPaAaMMHOM BHJIE€ CAMOCTOSITCIIBHO Ha OCHOBE MAaTEpPHANIOB JICKIIMA W TPHBEIACHHOU
JUTEPATYPHI.

1.3. 3apanue k 1aboparopHoii padore
B pamkax nmaGopatopHoil paOOThl BBIMOIHUTH CIEAYIONIIYIO TOCIEI0BATENbHOCTD
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OmepaLuii:
. IIporpaMmHO peain30BaTh 1IEJIOYUCIEHHBIE aITOPUTMbI bpe3enxemMa Jijist pacTepusaiiuu
oTpe3ka (B 00IIeM ciiydae).
. Ucnonb3yst paspaboraHHble (YHKIMH, CTeHEpUpPOBaTh U BBHIBECTHM Ha HKpaH
OCMBICJICHHYIO JIBYXMEPHYIO CIIEHY, cojiepkainyto kak MuHumyM 30 — 40 orpe3koB u 10
— 15 oKkpy’KHOCTEHN pa3IMYHOTO JUaAMETpA.

1.4. KoHTpOJIbHbIE€ BONPOCHI
. B dem cocrour wuumes anroputMma bpeseHxema IS TMOCTPOCHHUS PaCTPOBOTO
npeCTaBlIeHUs OTpe3Ka?
. KakoBsl nocronHctBa anroputMa bpesenxema? Kak MOXKHO yIydIIUTh aJrOpuTM?
. Bcernma nmu coBnmagaroT pacTpoBbI€ IPEICTABICHUS OTPE3KOB, 3aJaHHBIX KOOPAUHATAMU
(X1, yl) - (X27 y2) u (XZ’ y2) - (X1, yl)r)
. BynyTt nu otnnuaThCcs pacTpoBbIe MpEACTaBICHUs oTpe3Ka (X1, Y1) — (X2, Y2) U OTPE3KOB
a) (Xu+e, y1) — (xz+e, y2);
0) (x1te, yite) — (Xote, yote);
B) (X1, Y1-€)- (X2, Y2-€),
rie € — kouctanra 0<e<1?
. HakannmBaeTcs v omuOKa B mpoliecce BhIMOJHEeHHs anroputma bpezenxema?
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JlabopaTopnas padora 4. IlpakTuyeckoe 0CBOeHUE PACTPOBBIX
AJITOPUTMOB IJIsl OKPY’KHOCTEH.

JIaHHBIN aNTOPUTM MO3BOJISIET CTPOUTH BJUIMIICHI HA CHOBAHUM KOOPAMHAT
HeHTpa (PUTYPHI U IJTUH OOJIBIIIEH M MEHBIIEH MOTyOCeH.

ANropuTM SIBISICTCS MOTUGBUKAIIMCH aIropuTMa I TeHEPAIlUU OKPYKHOCTEH.

DIUIMIIC ONKMCHIBAETCS KAHOHMYECKHM ypaBHeHwmeM X?/a’+Y?/b’=1 u nns
000TO 3JUTUIICA MOXKHO HAMTH TaKylo IEKapTOBY CHUCTEMY KOOPIHHAT, YTO 3TO
ypaBHEHHE OyJET ero OmMchiBaTh. [Ipy 3TOM IIEHTp JJUIMIICA JEKHUT B Hayaye
KOOpDJIWHAT, a OCH COBNAJAIOT C KOOPAWHATHBIMH ocsimu. [lpu a=b nannbrii
AJITOPUTM CTPOUT OKPYKHOCTh, TaK KaK OKPYKHOCTh JCHCTBUTEIBHO SBISCTCS
YACTHBIM CJIy4aeM JJUIHIICA.

Kak u B opurunansHOM anroputme bpesenxema, BEIOOp OyvpkaiIeil TOUKH
OCHOBaH Ha aHaJM3¢ 3HAKOB YIPABISIONMIMX TEPEMEHHBIX, U BBIYACICHUS
KOTOPBIX HCIIOJIB3YEeTCS HCKIFOUUTEIBHO IENIOYMCICHHAS apu(MEeTHKa, 4YTo
3HAYUTEIHHO MOBBIIIAET CKOPOCTH BBHITIOJHEHHS AITOpPUTMa Ha r000it DBM.

PaccMoTprM HEOCPEICTBEHHO aJITOPUTM:

JInst MoCTpOeHHsT PACTPOBOI Pa3BEPTKH IILTUIICA C OCSIMH, MapajuieIbHBIMU
OCSM  KOOpIWHAT, W paguycaMd a, b BOCIOIB3yeMCS KaHOHHUYECKUM
ypaBHenueM X%/a>+Y?/b?=1, koropoe mepenmimem B BHAE (X, ) = b*X? + a?y? -
a’h? = 0.

B oTyinune oT OKpYKHOCTH, ISl KOTOPO OBLIO TOCTATOYHO MOCTPOUTH OJIHY
BOCBMYIO €€ 4YacTh, a 3aT€M BOCIOJb30BaThCsS CBOWCTBAMU CHMMETPHH, DIUIUIIC
UMEET TOJIBKO JIBE OCH CHMMETPHH, MMO3TOMY MPHUACTCS CTPOUTH OJHY YETBEPTh
Bceill (huryphl. 3a OCHOBY BO3bMEM YTy, Jekarryro mexay Toukamu (0, b) u (a, 0) B
TICPBOM KBaJIpaHTE KOOPJAUHATHOW TIOCKOCTH.

B kaxmoit Touke (X, Y) aJUIHIICAa CYHIECTBYET BEKTOP HOPMAJIH, 3aaBacMbIii
rpaguentoM ¢ynkimu f. JIyry pa3oObém Ha J1Be yacTu: mepBas — ¢ yIJIOM MEKIY
HOPMAJIBIO ¥ TOPU3OHTAIBHON OChI0 OoJbIne 45° (TanreHc Oosbiie 1) u BTOpas — ¢
yriom, MmeHbimm 45° (Puc.1).

JIBrXeHUE BIIOJIb TYTH OyIeM OCYIIECTBIISATH [0 YaCOBOM CTPEJIKE, HAuMHAs
¢ touku (0, b).

HanpasieHue HopMaiu COOTBETCTBYeT Bektopy grad(x, y) = (0//0x, 0f/0y) = (2b?X,
2a%y).

OTcrona HaxO[AMM TAHTEHC yIJla HaKIOHA BekTopa HopMamm: t = a2y/b’x.
[IpupaBHUBaAs €r0 CIUHMIIE, ITOJYyYaeM YTO KOOPAWHATHI TOYKHU JIEJICHHS TYr'd Ha
BBILICYKAa3aHHBIE YaCTH yIOBICTBOPSIOT paBeHCTBY b?X = a2y. [TosToMy KpuTeprem
TOrO, 4TO MBI IIEPEXOJMM KO BTOpOM oOmactu OymeT cooTtHomenue a’(y-1/2) <
b?(x+1) (koopauHATEl JOHONHMTENbHONW Touku (X+1, Y-1/2) (Puc.2)), wm
Iepexos K HEeJOYMCIICHHBIM onepanusam, a>(2y-1) < 2b?(x+1).

Bnonw Bceir myru koopauHata Y SBISIETCS MOHOTOHHO YOBIBaromiei, HO B



NEPBOM YacTu Iyrv OHA yOBIBAaeT MEAJIEHHEE, YeM pacTET X, a BO BTOPOii ObICTpee.
[ToaToMy B miepBOil wacTu ayru OyneM CHadaja yBEJIWYMBATH 3HAYCHHE X, a BO
BTOPOIl CHayaia yMEeHbIIaTh 3HaUeHHE Y.

AY

I gradfx,y)
11 X
Puc.1 [lenenue nyru Ha 2 yactu
{x. ¥J (c+i, ) (. ¥/ (1, ¥

Nﬂ, y—1/2) Nﬂ, y—-1/2)

(. r=1) (e, Y =) (. y-1) (e+d, y-1)

a)
. y) o+, W) (c, 3 e+, y)
frti,y—1) c+1,¥—1)
(x) y—j) (x’y _1)
(x+1/2,y—1 ) +1/2,y—i }
0)

Puc.2 CriocoObl MOCTaBUTH CIIETYIONTUI TTUKCEI

[Tpu nmepeMenieHnu B0 IEPBOTO YYaCTKA TYTH MbI KX IbIH pa3 Mepexoium
100 10 TOPU3OHTAIH, JIMOO O TUATOHAIN, KPUTEPUH TIepeXxoia HATOMHUHAET TOT,
KOTOPBIN HCIIOJIb3YETCs TIPU MOCTPOSHUH OKpY»)HOCTH. Haxomsce B Touke (X, Y),
OyseM yBeIMYMBaTH 3HAUYCHUE X HA CIMHUILY, a 3aTEM BBIUYMCIIATh 3HAYCHUE A =
f(x+1, y-1/2). Ecniu T0 3HAUYeHUE MEHbBINE HYJISA, TO AOMOJHUTEIbHAS To4Ka (X+1,
y-1/2) HaxomuTCcs BHYTpH SJUIMIICA, CJICIOBATEIbHO, OJVDKAWIIas TOYKa pactpa
ectb (x+1, Yy), B mnpoTMBHOM ciydae 3To Touka (X+1, Yy-1)(Puc2. a)).
Ha BTOpOM ydYacTke Iyrd BO3MOXKEH Iepexoj]l Ju0O0 1O BEPTHKAIH, JIMOO IO
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JaroHaIH, MO3TOMY 3/I€Ch CHayaJla yMEHbIIaeM 3HaueHue Y, 3aTeM BBIUMCISIEM A
= f(x+1/2, y-1), u HanpaByieHUE MEPEX0/a BHIOMPACTCS AHAIOTUYHO MPEIBITYIEMY
CITy4aro (Puc2. 0)).
Octaércsa, 4TOOBI TMEperTH K IENOYMCICHHONW apupMeTHUKe, ONTUMHU3HUPOBATH
BBIUUCIICHUE TapaMeTpa A, YMHOXUB €ro Ha 4 U NpencTaBuB B BHIE (DyHKIUH
KOOPJAWHAT TOYKH, TOTJA JIJIs [IEPBOM YaCTH JTYTH MOTyUUM:

A (x, y)= 4b*(x+1)*+a?(2y-1)>-4a%b?

A (x+1, )= A (x, y)+4b*(2x+3)

A (x+1, y-1)= A (x, y)+4b*(2x+3)-8a2(y-1)
JI71st BTOPO#i TIOJIOBHHBI JTyTH TOJTYYHM:

A (x, y)= b*(2x+1)*+4a%(y+1)>-4ah?

A (x, y-1)= A (x, y)+4a*(2y+3)

A (x+1, y-1)= A (x, y)+4a*(2y+3)-8b?(x+1)

Bce ocrtaBmmecss Iyru 3JUIMIIca CTPOSATCA MapajljIesbHO: MOCIE MOJYyYEHHUS
Oo4YepeHON TOYKH (X, Y), MOXHO WHHUIMAIM3UPOBATh €€ TPU TOYKH C
koopauHatamu (-X, Y), (X, -y), (-X, -y).

JIOCTOMHCTBAa alrOpuTMa: BBICOKAsI CKOPOCTh padOThl, MHUHUMAJbHOE
NOoTpeOIeHNE MaMsITH; 3HAYUTENIbHASI CXOKECTh MOCTPOEHHOr0 3JUIMIICA C AILIUIIC,
HapUCOBaHHBIM Ha HENPEPBIBHOW MOBEPXHOCTH; HCIIOJIB30BAHUE HCKIIOUYUTEIBHO
LEJIOYUCIEHHOW apU(PMETUKHU.

Henocratku  anroputma:  HeoOxoauma — JOCTaTOYHas — pa3psIHOCTD
HIEPEMEHHBIX MIPU JIOCTATOYHO OOJIBIIMX 3HAYCHUsX a U b.

Bxoxn

R

d=3-2R

u:

v=10-4R
Qe it 5 o
d=d+v d=d+u
u=ut+4 w=u+4
v=v+8 v=y+4

I )

<10 > >

no

Brixon

Puc. 1.5. bnok-cxema anroputMa noctpoeHus 1/8 yacTu oKpy’HOCTH
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. IlporpammHuas peanusanus ajaropurma bpezenxema s reHepanum 3J1Mmnca

Forml x
o e e~
- A ~
\
TSNS Y T
Draw | X 200 Y 200 a 100 b 100 Color | [ ctFuchsi v

3amaya : MOCTPOUTH (PACTEPU30BATh) AILIUIIC, 3HAsE KOOPJMHATHI €T0 IIEHTpa
W JUIMHBI MeHbIleW U OoibIlel mojyocei a W b COOTBETCTBEHHO.
CyTb anroputMa : UCHOJB30BaHUE MOAMPHUIMPOBAHHOTO aNropurMa bpesenxema
JUISl TIOCTPOEHUE OKpYKHOCTH . Kak u B opurmHansHOM anroputme bpesenxema,
BBIOOp OiKallleld TOYKM OCHOBAaH Ha AaHAJIM3€ 3HAKOB  YIPABISIIOLIUX
B mons "X" u "Y" BBOASATCS KOOpJAMHATHI LIEHTPA OKPYXKHOCTH, B rtoJist "a" u "b" —
JUTUHBI COOTBETCTBYIOIINX ITOIYOCEH.

Koa nporpammsl:
unit Unitl;

{Smode objfpc} {SH+}
interface
uses
Classes, SysUtils, FileUtil, Forms, Controls, Graphics,

Dialogs, ExtCtrls,
StdCtrls, ColorBox;

type
{ TForml }
TForml = class (TForm)

Buttonl: TButton;
ColorBoxl: TColorBox;
Editl: TEdit;

Edit2: TEdit;

Edit3: TEdit;
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Edit4: TEdit;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

Label4d: TLabel;

Label5: TLabel;

PaintBox1l: TPaintBox;

procedure ButtonlClick(Sender: TObject) ;

private
{ private declarations }
public
{ public declarations }
end;
var

Forml: TForml;
implementation
{SR *.1fm}

{ TForml }

procedure DrawEllipse (x, y, a, b : Integer; color: TColor);
var

col, row : Integer; //Column - "Crosnber", row - "psng,crpoka
// HeT HeobXomMMOCTM CO3HABATE IIEPEMEHHEE HIKE

// Ho g mojp3yilchk npaBwmiioM " JcrnosassyerTcs 6ojee 1 pasza —-—- coznan
nepemMeHHyH "

a sqr, b sqgr, two a sqgr, two b sqr, four a sqgr, four b sqgr, d:
Longint; // UTo6B m36exarTb HNEepernosHeHMs int npu GOJBIMX
BHadveHMAxX a wuiau b

begin

a sqr:=a*a; //ar2

b sqgr:=b*b; //b"2

row:=b;

col:=0;

two _a sqr:=a sqr<<l1l; //2*%ar2
two b sqgr:=b sqr<<l1; //2*b"2
four a sqgr:=a sqr<<2; //4*ar2
four b sqgr:=b sqr<<2; //4* b2

d:=two_a sqgr* ((row-1) * (row))+a sqr+two b sqgr* (l-a sqgr);
while (a sqgr*row > b sqgr*col) do
begin

Forml.PaintBoxl.Canvas.Pixels[x+col, y+row]:=color;
Forml.PaintBoxl.Canvas.Pixels[x+col, y-row]:=color;
Forml.PaintBoxl.Canvas.Pixels[x-col, yt+row]:=color;
Forml.PaintBoxl.Canvas.Pixels[x-col, y-row]:=color;

if d >>= 0 then
begin
row:=row-1;
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d:=d-four a sgr*row;
end;
d:=d+two_b sqr* (3+col*2);
col:=col+l;
end;
d:=two b sqgr* (col+l) *col+two_a sqr* (row* (row-2)+1)+ (1-
two a sqgr)*b sqgr;
while ((row)+1)<>0 do
begin
Forml.PaintBoxl.Canvas.Pixels[x+col,
ytrow] :=color;
Forml.PaintBoxl.Canvas.Pixels[x+col, y-
row] :=color;
Forml.PaintBoxl.Canvas.Pixels[x-col,

ytrow] :=color;
Forml.PaintBoxl.Canvas.Pixels[x-col, y-
row] :=color;
if d<=0 then
begin
col:=col+1;
d:=d+four b sgr*col;
end;
row:=row-1;
d:=d+two_a sqr* (3-(row << 1 ));
end;
end;
procedure TForml.ButtonlClick(Sender: TObject); // O6paborka
COOEBITMS HAaXAaTHs KHOMIKM Draw
begin

DrawEllipse (StrToInt (Editl.Text),
StrToInt (Edit2.Text),StrToInt (Edit3.Text), StrTolInt (Edit4d.Text),
ColorBoxl.Selected) ; // 4 KOOpOMHATEl M I[BET, KOTOPEIHM
UCPOJIEBYETCS IJIS PHUCOBAHMUS
end;

end.

1.5. 3ananue k 1abopaTopHoii padoTe

B pamkxax  mabopatopHoii ~ pabOTbl  BBINOJHUTH  CIEAYIONIYIO
MOCJIEIOBATEIBLHOCTD OINEpaIuii:
e [IporpaMMHO peaJM30BaTh LEIOYMCICHHBIE AITOPUTMBI bpe3enxema s
pacTepusaiuu oTpeska (B o0IIeM cirydae) U OKPY>KHOCTH.

e lcnons3ys pazpaboTaHHble (YHKIUH, CTEHEPUPOBATH M BBIBECTH Ha HKpaH
OCMBICJIEHHYIO JBYXMEpPHYIO CLIEHYy, cojepxkailyr kak MuHumym 30 — 40
oTpe3koB U 10 — 15 OKpyKHOCTEN Pa3TUYHOTO AHAMETPA.
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1.6. KoHTpoabHBIE BONPOCHI
1. B yem cocrouTt umaes airoputMa bpeseHxeMa il NOCTPOEHUS

PacTpOBOIO MPEACTaBICHUS OTPE3Ka/OKPYKHOCTH?
2. KakoBbl noctomHcTBa anroputma bpesenxema? Kak MoxHO
YIIYYIIUTh all- TOPUTM?
3. Bcerma nm coBmagaloT pacTpOBbIE IMPEACTABICHHUS OTPE3KOB,
3aJIaHHBIX KO- opauHaTaMH (X1, Y1) — (X2, Y2) 1 (X2, Y2) — (X1, Y1)?
4. BymyT U OTIIMYATHCS PAcTPOBBIC MPECTABICHUS OTpe3ka (X1, Y1) — (X,
Y2) HOTPE3KOB
a) (Xite, y1) — (Xo+e, Y2);
0) (x1te, yite) — (Xo+e, yote);
B) (X1, Y1-€)- (X2, y2-€),
rue € — koucranra 0<e<1?
5. HakamnmuBaercs nu ommOKa B MPOIECCE BBIOJHEHUS alropuTMa
bpezenxema?
6. C Kkakoil  TOYHOCTBIO MOXHO  BOCCTAaHOBUTH  ypaBHEHHE
HEIPEPBIBHOM MPSAMOM IO PaCTPOBOMY IPEICTABIECHUIO OTpe3Ka?
/. Bcerma nu coBmaiarT pacTpOBBIE TMPEACTABICHUS OKPYXHOCTEH,
3aaHHbIX KoopauHaTaMu (X1, Y1) — (X, Y2) 1 (X2, V2) — (X1, Y1)?
8. Uto mporie B BBIUYMCIUTEIBHOM TUTaHE: CHOPMHPOBATH PAaCTPOBOE
IPEICTABICHUE OKPYKHOCTH C ITOMOIIBIO a) anroputMa bpesenxema
JUIsl BBIYEPUMBAHUSI OTpE3Ka MyTeM OTOOpaKeHHs] MPaBHIIBHOTO N-
YTOJIbHUKA,  alMPOKCHMHUPYIOLIETO  OKPYXKHOCTb C  HY>KHOU
TOYHOCThbIO, WM ©O) anroputMa bpeseHxema [uisi MHOCTPOEHUS
pacTpOBOTO MPEICTABICHUS OKPYKHOCTH?
9. Byayr nu pa3nuyuaThCs pacTpOBBIE MPEICTaBICHUS OKPY>KHOCTEH,
€CJIM: a) UX PaJInyChl OTJIIMYAIOTCS Ha €;,
0) KOOPAMHATHI UX LIEHTPOB OTIUYAIOTCS Ha €,

rue e — koucranra 0<e<1?
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JIABOPATOPHAS PABOTA NeS. IlpoeunpoBanue TpEéXMepHbIX
00bEeKTOB

Heap padoTbl: OCBOUTH (PYHKIIMN MHHUIMATU3ALNHN, TTOCTPOCHUSI TPUMHTHBOB,

BU3yaJIM3aliu mporpaMMHoro uHTepdeiica OpenGL.

2.1. llocranoBKa 3a1a4u

CrenepupoBath JABYXMEpPHOE H300paKEHHE OCMBICICHHOW CIIEHBI 3aJaHHOM

CJIOKHOCTH C MOMOIIBI0 (GyHKIUN porpammHoro unrepdeiica OpenGL.

2.2. bazosbie pynknuu OpenGL

OcHoBubie QyHKIMU uHTEpdeiica OpenGL u3HavambHO OBLIN MPEICTABICHBI B
BUJIC OCHOBHOW IiaTdopMoHe3aBucumoini omommorekun GL (ot Graphics Library —
rpadudeckas oubamoreka) u Habopa omdamorexk AGL, GLX, WGL, oTBeuaromux 3a
uHTepdeiic ¢ pa3sTuUHbBIMA OKOHHBIMU cucTeMamu — Apple, X-Window, Windows
COOTBETCTBEHHO, Ha KOTOPBIX MPOM3BOJMIOCH BBIIIOJHECHHUE HWTOTOBBIX IPOTPAMM.
Bnocneacteuu k untepdeiicy OpenGL nobasunace 6ubmuoreka GLU — OpenGL
Utility Library, pacumpstoriast rpadgudeckre BO3MOKHOCTH 0a30BOM OMOIMOTEKH, a
Ha0Op CHeUMaIu3UpPOBAHHBIX MOJ YINOMSHYTBIE CHCTEMbI OMOJMOTEK ObLI TpaHC-
(dbopMHUpOBaH B IMHBIN MTEpeHOCHMBIN OKOHHBIH nHTepderic — GLUT (OpenGL Util-
ity Toolkit). Cnenxyer oTMeTHTh, 9TO (QYHKIIMH OCHOBHBIX OnOmoTek OpenGL mox-
nepxuBarorcs WIiNndOWS Ha CUCTEMHOM YPOBHE M YCTaHABIUBATh OMOJMOTEKU TMPH
Harmmcanun Windows nporpamm, ncnosb3yromux uarepdeiic OpenGL, Her HeoOxo-
auMocTH (cripaBeanuBo it GyHKuui crangapra OpenGL vl1.1). B takom ciydae,
0JIHaKo, TeKCT mporpammbl Ha C/C++/C# nomkeH HaUMHATHCS C MOJIKIIOUEHUS COOT-

BETCTBYIOIIIMUX 3ar0JIOBOYHBIX (PaiiyIOB:

#include <GL/gl.h>
#include <GL/glu.h>

B cmyuae, ecnu paspabarbiBaeTCs MEPEHOCUMBIN BapuaHT TpaUUECKON Tpo-
rpaMMBbl, TO JJI1 BU3YyaJM3alldd HEOOXOJMMO MCIOJIb30BaTh (DYHKIIMU OUOIMOTEKH

GLUT (e€ moxHo 0e3 3aTpyaHeHu# ckauaTh u3 HTEpHETa, HanmpuMep, oTCroaa —
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[cm. 2.4 11.3]). [Iporpamma, COOTBETCTBEHHO, JOKHA HAYMHATHCS C TIOIKITIOYCHHS

3aroJ0BOYHOrO ¢aiaa OuOIMOTEKH:

#include <GL/glut.h>.
3aromoBounbie (aiiisl «gl.hy u «glu.hy sBHO moaKIIOYaTh HEOOSI3aTEIIEHO —
npu ucnosb3oBanuu «glut.h» o OyayT MOAKITFOUECHBI ABTOMATHYECKH.
Tunel JaHHBIX, UCTIOJIB3yEMbIe Ha Pa3HBIX CHCTEMaX, MOTYT CYIISCTBEHHO pa3-
mndatees. Jns obecnedenus mepeHocuMocT mporpamm B OpenGL ompeneneHbl
COOCTBEHHBIC TIEPEHYMEPOBAHHBIE TUITBI, KOTOPBIE OyIyT OCTaBaThCsI HEU3MEHSICMBbI-

MU IIPH BBIIOJIHEHUHU IPOrPaMMbl Ha KaKIOU U3 TpeOyeMBbIX CUCTEM:

GLbyte - 8-6uroBoe nesoe, coorBeTcTByeT Tuny signed char B C/C++,
GLshort - 16-6uToBOe I1jeji0e, cooTBeTcTByeT THHOy short B C/C++,
GLint, GLsizei - 32-6mroBoe nemoe - long B C/C++,

GLfloat, GLclampf - 32-6umroBoe BemecrTBeHHOe — float B C/C++,
GLdouble, GLclampd - 64-6mroBOe BemecTBeHHOEe - double B C/C++,
GLubyte, GLboolean - 8-6mToBOe 1ejioe 6e3 3Haka — unsigned char,
GLushort - 16-6mroBoe nesoe, - unsigned short B C/C++,

GLuint, GLenum - 32-6uToBOe I1ejioe 6e3 3Haka — unsigned long,
GLbitfield - mosis OBOMYHEIX pa3psSnoB.

Bce THIBI JaHHBIX, HCIIONB3YyEMbIC B IIpOrpamMme, JAOKHBI HAYMHATHCS C 3a-
riaBHBIX cuMBoIoB GL. Tumer GLsizel u GLclamp(f/d) BBeaens! s 6osee yao0HOM
«YUTAEMOCTH» HCXOJHBIX KOJOB IMPOTpaMM, HCIOJb3yronmx oubamorexku OpenGL.
GLsizei mpuHATO HMCHOJL30BaTh I MEPEMEHHBIX, COJCPIKAIIUX IEI0YUCIICHHBIC
3HaveHus1 pasMepoB win riryounsl. Mmena GLclampf/GLclampd «momckaseiBaroty,
YTO COOTBETCTBYIOIIUE IEPEMEHHBIC OyAyT OrpaHUYCHBI COIJIACHO JIOIMYCTHMOMY
nuana3ony 0,0 — 1,0 (clamped — «3axarto», aHri.).

MaccuBsl 1 yKa3zaTeu 0003Ha4aroTCs aHaaorudHo Hotaruu C/C++:

GLint ndigits[10]; // MaccumB m3 10 nepemeHHEX THna GLint;
GLdouble *doubles[10]; // Maccwme m3 10 ykaszarTejyieii Ha [NepPeMEHHEIE
Turna GLdouble.

Hazpanus ¢ynkouit OpenGL mpeactaBisroT co0oii cocTaBHBIC KOHCTPYKITHH,
KOTOpBIC HAYMHAIOTCS C MPOIMUCHBIX CUMBOJIOB UMEHHU OMOJIMOTEKH, K KOTOPOU OHH
otHocstes, — gl, glu, glut, glt, aux u m.o., u umerot cnenyromuii hopmat: <lIpeguxc
oubruomexku> <Hmsn xomanovl> <Heobszamenbhvlil cuémuuk apeymenmos> <He-

00s13amenbHbIl mun apeymenmos> (puc. 2.1).



38

glVertex3fv (v)

Twn gaHHbIX

YMCno KOMNOHEHT — byte BekTop
— unsigned byte

— short

S — unsigned short
2~ —int

(x, y) — unsigned int OTCYTCTBYeT AN

I — float

— double

«V»

CKanApHbIX

Puc. 2.1. [Ipumep pacummdpoBku Ha3Bauus ¢pynkuun OpenGL

Bce otobpaxaembie ¢ momompbio OpenGL crieHbl cOCTOST U3 OTrpaHUYCHHOTO
Habopa mnpumutuBoB: GL_POINTS, GL_LINE _STRIP, GL_LINE_LOORP,
GL_LINES, GL_TRIANGLES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN,
GL_QUADS, GL_QUAD_STRIP, GL_POLYGON (puc. 2.2).

| ]
. _

| I |
GL_POINTS GL_LINES k

GL_LINE_STRIP

GL_TRIANGLES

GL_QUAD_STRIPE

GL_TRIANGLE_STRIP

» .o 2

GL_TRIANGLE_FAN
GL_POLIGON GL_QUADS

Puc. 2.2. TIpumepsl HanboJee 4acTo UCIONIb3yeMbIX puMuTHBOB OpenGL

I[J'ISI 3aJlaHusd IPUMHUTUBOB UCIIOJB3YCTCA KOHCTPYKIUA

glBegin( PRIMITIVE TYPE ) ;

// CHOMCOK BEpHIMH
glEnd() ;

rae PRIMITIVE_TYPE — konctanTa, onpenenstonias mocjiea0BaTeIbHOCTh BEPIIUH.
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N
E00 4
glBegin (GL_TRIANGLES) ;
glColor3f( 1.0, 0.0, 0.0);
glVertex2f (150.0£, 50.0f);
glVertex2f (50.0£, 150.0f);
glVertex2f (200.0£, 200.0f) ;
glEnd() ;
3
a 200
a 0

Puc. 2.3. IIpumep pucoBaHus TpEYroJbHUKA.
a) — 4acThb KOJIa MPOrpaMMel, 0) — 0TOOpakeHHE TPEyTroIbHUKA

Ecmu paccMaTpuBaTh MUHUMAIBHBINA COCTaB KOHCOJIbHOM mporpamMmel OC Win-
dows, ucrnone3ytoriedi ¢pynknun oubmmorekn OpenGL, To xox ¢yHKIMH Main Ha

si3pike C/C++ OyaeTr uMeTh BUJT

void main (void)

{ glutInitDisplayMode (GLUT_ SINGLE, GLUT_RGB) ;
glutCreateWindow (“lIpumep”) ;
glutDisplayFunc (MyDrawFunction) ;
MyInitFunction() ;
glutMainLoop () ;

N3 npuBenénunpix Boime ¢pyakuuii onbmmorekn GLUT nepBas oTBedaer 3a MHU-
IUATHA3AIMI0 peKUMa OTOOpPaKeHUS — B JAHHOM CJIy4ae C MCIOJb30BAHUEM OJIHOTO
nukcenbHoro Oydepa (GLUT _SINGLE) m uBeromoit cucrtemsl koopaumHaT RGB
(GLUT_RGB). ®ynkuus glutCreateWindow(“‘IIpumep”’) co3maéT OKHO C 3aroJioB-
koM «IIpumep», B KoTopoMm OyaeT IPOU3BOTUTHCS BBIBOJI CIICHBI.

®ynkius glutDisplayFunc() ycranaBaiBaeT ¢ HOMOIIBIO MEXaHH3Ma 00pPaTHOTO
BBbI30Ba yKa3aTellb Ha aBTOpcKyro ¢ynkiuo MyDrawFunction() mist e€ BeI30Ba 1 BbI-
TIOJTHEHUS TIPHU KaKJI0W HEOOXOIMMOCTH OTPHCOBKH OKHA. MiMeHHO B QyHKIMH My-
DrawFunction() npou3BoauTcs 3aiaHue 3JIEMEHTOB CIIEHBI, KOTOpBIEe OyayT oToOpa-

*eHbl. JIomoMHUTEIbHOM aBTOpCKOi GyHkiuei sisercs MylnitFunction(),
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BBI3BIBa€Masi OJTHOKPATHO I MHHUIHanu3aruu coctosaus OpenGL. B mpuniute,
KoMaH bl nHUIManu3anuu OpenGL, coaepsxamuecs B 3Tol (QyHKIIMU, HE 0053aTelb-
HO 0OPMIIATH B BUC OTACIBHOTO (QYHKIIMOHATHHOTO MOIYJIS, OHAKO C TOYKH 3pe-
HUS XOPOIIIETO CTHJIS TPOTPAMMHUPOBAHMUS JIYUIIIE UX BCE K€ 000COOUTS.

[Tocnennedt komanaoi moipkHa sBasThes glutMainLoop(), BeI3piBaeMast OIHO-
KpaTHO ¥ BBITTOJHSEMAs JI0 3aBEpIIeHUS TporpaMmbl. OHA 3aImyCcKaeT BCE MEXaHU3MbI
OpenGL, o6pabatsiBaet Bce coodmenuss OC, HaxXaTuii KIIaBUII U T.11.

B cBoro ouepenp, GyHKIHS HHUITHATA3AIUNA MOXKET COACPKATh MUHUMYM KO-

MaHI:

void MyInitFunction (void)

{
glClearColor (0.0£, 0.0£f, 1.0£f, 1.0f);

gluOrtho2D (0.0, 400.0, 0.0, 300.0);

}
B nannoMm cirygae ¢ momorisio glClearColor() npu naumanu3anym 3a1aércs

(OHOBBIN I[BET 3KpaHa — TaK HA3bIBACMBIH «I[BET OYMCTKH dKpaHa». Oyukiws gluOr-
tho2D() 3apa€t rutan mpoeKIyy ¥ JUana3oHbl 3HaueHuid X 1 Y B 3TOW MPOSKIUK — 0e3
(GYHKIMI TOA00HOTO Ha3HAYEHUS CIICHA OYyJIET OCTAaBaThCs «HETPUBS3AHHON K OKHY
OTOOpaXCHHMSI, CO BCEMH BBITCKAIONUMHU TOCIICICTBUSIMH.

Teno ¢pynkmuun MyDrawFunction() nomkHo comepikath Kak MUHUMYM BbI30BBI
nsyx ¢ynkuii OpenGL — glClear() u glFlush(), mexmay KOTOpBIMH MPOWU3BOAUTCS

3aJaHue 0OHEKTOB CIIEHBI:

void MyDrawFunction (void)

{

glClear (GL_COLOR BUFFER BIT); //Oumcrka — T.e., 3aauBKa
// OUKCeJBHOI'o Oydpepa HBETOM OUMCTKM SKPaHa
glBegin (GL_TRIANGLES) ;
glColor3f( 1.0, 0.0, 0.0);
glVertex2f (150.0£, 50.0f);
glVertex2f (50.0£, 150.0f);
glVertex2f (200.0£, 200.0f) ;
glEnd() ;
glFlush(); // YkazaHwme BEIIOJIHEHMS BCEX HEBBIIOJHEHHEIX KOHBEMEPOM
// OpenGL kKoMAaHI
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Ecnu cobpate npuBenEHHBIE BBIIIE YAaCTH NPOrpaMMbl B €IUHBIN  (ail,
CKOMIIWJIMPOBATh €€ W 3allyCTUTh Ha BBINOJHEHUE, TO B OKHE NporpamMmbsl Oynaer
BBIBEJICH TPEYTOJIbHUK, 0TOOpaXEHHBIN Ha puc. 2.3, 0.

Merton obpaTHOro BeI30Ba yacto nmpumensercs B OpenGL, B yacTHOCTH:

— glutReshapeFunc(MyChangeSizeFunction) mo3BoJsicT BbI3BaTh B Cydae H3-
MEHEHHS pa3MepoB OKHa aBTopckyro pyuknuo MyChangeSizeFunction();
— glutkeyboardFunc(MyKeyProcessingFunction) BeI30BeT B ciiydae Ha)kaTHs

ASCII-xnaBumnm ki1aBuatypbl 00padotunk coosrtus — MyKeyProcessingFunction();

— glutMouseFunc(MyMouseProcessingFunction) B cirydae mocTyrmieHus: coo0-
IICHHSI OT «MBIIIM» BBI30BeT GyHKIMI0 MyMouseProcessingFunction();

— glutSpecialFunc(MySpecialKeyProcessingFunction) npu Haxatnu QyHKIIHO-
HaJBHOH KiaBuIK BbI30BeT QyHkimio MySpecialKeyProcessingFunction();

— glutTimerFunc(50, MyTimerProcessingFunction, 1) peructpupyer (QyHKIHEO

MyTimerProcessingFunction(), kotopast OyaeT BbI3BaHa 1o mpoiectBun 50 ms.

B OpenGL Bo3MoxHBI JiBa criocoba 100aBJICHUS TUHAMHUKHA B CLIeHY: 1) n3Mme-
HEHHME KOOPAMHAT TOYKH (M/WUIK IPYyTUX MapaMeTpoB) HAOIIOACHUS U 2) aHUMAIIUS —
M3MEHEHHE B3aMMHOIO PAaCMOJIOKEHHsI 00OBEKTOB CIIeHBI. B mpocreliem cirydae 1mo-
nOOHBIE W3MEHEHHUS MOYKHO IMPOU3BOAWTH C MOMOIIBIO TUHAMHUYECKOTO Tepecuéra
KOOpPJIMHAT 0TOOpakaeMoro oObeKTa M BbI30Ba (PYHKIIMU MTEPEPUCOBKU U300paKEHUS
0 MPOIIECTBUH 33JJaHHOTO MHTEPBaJia BPEMEHHU.

[IpunynuTensHOE OOHOBJICHHE TEKYIIETO OKHA OCYIIECTBISETCS C TTOMOIIBIO
Bb13oBa ¢Gynknuu glutPostRedisplay(). JIiast MHOTOKpaTHOTO BbI30Ba (PYHKIIUH, TIepe-
CUMTBHIBAIOIICH KOOPAMHATHI OTOOpPaKa€MbIX OOBEKTOB, HEOOXOIUMO HCIIOIH30BAThH
pekypcuBHbIH BbI30B QyHknuu glutTimerFunc(), rak kak Taiimep B OpenGL cpaba-

THIBAET MPHU BBI30BE OHOKpaTHO. [IprMep momo06HOM peKypcHu:

void MyTimerProcessingFunction (int value)

{

x1 ++; yl ++; // UHKpemeHTAaIMs KOOPAMHAT BEPIMH TPEeyI'OJIbHUKA
x2 ++; y2 ++;
glutPostRedisplay () ;

glutTimerFunc (50, MyTimerProcessingFunction,1l);
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CootBercTBenHO, nepBbiid BbI30B glutTimerFunc(50, MyTimerProcessingFunction,1)
JOJDKEH HaXOJUThCSl B OCHOBHOM (DyHKIMU mporpammbl — main().
Jlnst 6oJsiee MIaBHOTO OTOOpa)KEHUS aHUMALMM JUHAMUYECKUE CLIEHBI PEKO-

MEHIyeTcsl 0ToOpakaTh ¢ MCIOJB30BaHUEM JIBOWHOHN Oydepusamnuu, a1 9er0 KOH-

ctanty GLUT_SINGLE cnenyer 3amenuts Ha GLUT_DOUBLE, a dynkmuto
glFlush() — ma glutSwapBuffers().

2.3. IlpuMepbl THNIOBBIX 3aJaHUI K JIaDopaTopHOi padoTe

1. Pa3paborarh nporpammy, UCIOJIb3yIomyto GpyHKimu ounbdauorexk OpenGL,
OTOOpaKEHUS B 3aJJaHHOM OKHE JIBIDKYIIIUXCS TT0 TIPOU3BOJIBHBIM TPACKTOPUSIM Pa3-
JUYHBIX QUTYP — TPEYTOJIBHUKOB, KBaIPATOB, IOMAHBIX JIMHUM, JICHT U3 TPEYTOJIb-
HUKOB M YETBIPEXYTOJILHUKOB.

2. Ucnionp3ys dynknun 6uoimotek OpenGL, pazpaboTats mporpaMmy, aHAIIO-
THYHYIO CTaHJIAapTHOMY ckpuHceiBepy Windows, B KOTOpOM MHOKECTBO JIOMaHBIX
TUHUHN (3aMKHYTBIX W/WIA HE 3aMKHYTBIX ) IBUTACTCS B TPAHUIAX OKHA 1O €AMHON
TPACKTOPHH C 3aIaHHBIM IIarOM/3aICPKKOH, OTpakasiCh OT TPAHMI] OKHA.

3. Pa3zpaborarh nporpamMmy oToOpa>keHUs MPOU3BOJIHLHON OCMBICIICHHON JBYX-
MEpHOM CIIeHbI, cofiepkaiield He MmeHee S0 paszubix npumutuBoB OpenGL, yacth Ko-
TOPBIX JIOJDKHA U3MEHSTH CBOE TIOJIOKEHHUE C TEUEHUEM BPEMEHHU.

2.4. JlutepaTypa no remMe padoThbl

1. Xepn, [. MukpoxommbroTepHas rpaduka u ctanaapt OpenGL/ 1. Xeps,
M.beiikep. — M.: “Bunbsamc”, 2005, §§3.2 - 3.4.

2. Paiit-mn., P.C. OpenGL cynepknura/ P.C. Paiit-mi., b. JIunmyak. — M.:
“Bunbsimc”, 2005, §§2-3.

3. The Industry's Foundation for High Performance Graphics. OpenGL.
[DnexTponnsIil pecypc]. — 1992-2009. — Pexxum noctymna:
http://www.opengl.org/resources/libraries/glut/


http://www.opengl.org/resources/libraries/glut/
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JIABOPATOPHASA PABOTA Ne6. WEB — unrepgeiic Ha ocHoBe html

TEroB.
«HTML ®opmbD»

1. O6mue cBeaenus o popmax

Hexotopeie WWW  browser MO3BOJSIOT MOJB30BATENI0, 3AMOJHUB CIEIHAIBHYIO
¢dbopMy, BO3BpAILIAIOIIYIO MTOJYIEHHOE 3HAYEHUE, BHIMOIHIATH HEKOTOPBIE IEHCTBUS Ha BallleM
WWW-cepgepe. Korna popma unrepnperupyercas WEB-6poy3epom, coznaeTcsi cieriuaibHbie
SKpaHHBIC DJIEMEHTHBI, TaKUE, KaK IoJs BBOAa, checkboxes, radiobuttons, BeImagaroIire MeHIo,
CKpOJUTUPYEMbIE CIUCKHU, KHOMKHU U T.1. Koraa monb3oBaTtens 3anoiHseT GopMy U HaKUMaET
kHonKy "lloarBepxkaenue" (SUBMIT - crnenuanbHblil THI KHONKH, KOTOPBIM 3a4aeTcs MpHU
OTHMCaHUM JIOKYMEHTa), MH(pOopMalius, BBEJICHHA MoJib3oBaTesieM B hopmy, nmocwuiaercs HTTP-
cepBepy st 00paboTKU U Nepeaayde ApyTruM mporpammam, paboTaromum noja cepsepom. Bee
dbopmbl HaunHaOTCS TaroM <FORM> 1 3Bepmrarorces Tarom </FORM>,

Cunrakcuc: <FORM METHOD="get | post" ACTION="URL">

DneMeHThl popMsbl U 1pyrue snemenTst HTML
</[FORM>

ATpuOyTHI:

METHOD Meron TMOCBUIKM COOOIIEHHS C JaHHbIMU U3  (opmel. B
3aBUCUMOCTH OT HCIIOJIB3YEMOTO METOJIa Bbl MOXKETE TMOCHUIAThH
pe3yabTaThl BBOJIa JAHHBIX B (DOPMY IBYMS My TSAMU:

o« GET: Undopmanus u3z dopmbl gobasnsercs B konenr URL,
KOTOPBIH ObLT YKa3aH B OMTMCAHUU 3ar0JIOBKA (POPMBI.
o POST: Jlansplii MeTon mepemacT BClo HHopmamuioo o ¢opme
HEMeJIEHHO nociie oopauieHus K ykazanHomy URL B Tese 3ampoca.
ACTION ACTION onuceiBaer URL, koTOphlii OyneT BbI3bIBATHCA IS
obpabotku Qopmbl. Jlanueiii URL mouTtw Bcerma ykasplBaeT Ha
nporpamMmmy, 00padaThIBaloIIyI0 TaHHYIO (hOpMYy.

2. Toru ®opmel

2.1. TEXTAREA

Tar <TEXTAREA> ucnons3yercs st TOT0, 4TOOBI TTO3BOJIUTH MOJB30BATEIIO0 BBOJAUTH
Oosee ogHOM cTpoku mHMopManuu (cBOOOHBIN TeKCT). Eciu BBl XOTHTE, UTOOBI B TI0JIC BBOIA

0 YMOJYAHUIO BBIJABAJICS KaKOW-IHOO TEKCT, TO HEOOXOAMMO BCTaBUTh €r0 BHYTPU TITOB
<TEXTAREA> u </TEXTAREA>.
Cunrtakcuc: <TEXTAREA NAME="" ROWS= COLS= > </TEXTAREA>

ATpuOyTHI:
NAME Wms mong BBoga
ROWS BricoTa 1101 BBoZ1a B CHMBOJIax
COLS [ITupuHa 10JIsE BBOJIa B CUMBOJIAX

[Tpumepl: Examplel.html
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<HTML>
<HEAD> <meta charset="utf-8"><TITLE>IIpumep 1</TITLE></HEAD>
<BODY>
<FORM METHOD="post" ACTION="Example2.htm|">
<TEXTAREA NAME="address" ROWS=10 COLS=50> MockBa, /IMUTpOBKOE
mocce, 1.9b, oduc
</TEXTAREA>
<INPUT TYPE="SUBMIT" VALUE="T"'otoso!"><br>
</FORM>
</BODY></HTML>

Korzaa Bbl onuceiBaete popMy, KaxIbli 3JIEMEHT BBOJA JaHHBIX uMmeeT Tar <INPUT>.
Koraa nonb3oBaTenb MoMeniaeT JaHHbIE B AJIEMEHT (opMbl, HHGOpOMaLUs pa3MelaeTcs B
paznene VALUE nannoro siemeHTa.

2.2. INPUT

Tar <INPUT> ucnionb3yercs Ui BBOAA OJHOW CTPOKHM TEKCTa WA OJHOIO CJIOBA.
ATpuOyTHI:

TYPE Onpenensier Tun nojsg BBoja. [lo yMon4anuio 3To mpocToe

1oJIe BBOJIA JUIsl OJJHOM CTPOKH TeKcTa. OCTalbHbIE TUIIbI JOJIKHBI
OBITh SIBHO YKa3aHbl:

TEXT JIaHHBIN TUIT MOJIA BBOJA OMNKUCHIBAET OJHOCTPOYHOE IOJIE
BBoja. Mcnonwsyiite atpudytei MAXLENGTH wu SIZE nns
ONpENENeHUs] MAaKCUMaJIbHOW JJIMHHBI BBOAMMOIO 3HAYEHUS B
CHUMBOJIaX W pa3Mepa OTOOpakaeMoro MoJjisi BBOJAA Ha dKpaHe (1o
yMOJTYaHUI0 npuHuMaercs 20 CUMBOJIOB).

PASSWORD To xe camoe, uro u arpubyr TEXT, HO BBOIUMOE
M0JIH30BaTEJIEM 3HaUCHHE HE OTOOpakaeTcss Opoy3epoM Ha DKpaHe.
RADIO Jlauubiii atpuOyT MO3BOJSET BBOJIUTH OJHO 3HAYCHUE U3

HECKOJIbKUX aJIbTepHATHUB. /{151 co3qanus Habopa ajlbTepHATUB BaM
HEOOXOJMMO CO3[aTh HECKOJBKO TOJIeW BBOJa C aTpuOyTOM
TYPE="RADIO" ¢ pazubimMu 3HaueHusiMmu atpuoyra VALUE, Ho ¢
onvHakoBbiMH 3HaueHusiMU atpuObyta NAME. B CGI-nporpammy
oyner nepenano 3Hauenue Tuna NAME=VALUE, npuuem VALUE
npumeT 3HayeHue atpudyra VALUE Ttoro noss BBoAa, KOTOpPOE B
JAHHBI MOMEHT OyzeT BoIOpaHo (OyneT akTuBHBIM). [Ipu BbIOOpE
oxHoro u3 nojier sBBoaa tuira RADIO Bce ocTanbHEIE IO JAHHOTO
tumna ¢ tem xe umeHeMm (atpudyt NAME) aBromaTudecku cTaHyT
HEBBHIOPAHHBIMHU Ha DKPaHE.

CHECKBOX Ucnons3yercs mia  npocteix Jjorndeckux (BOOLEAN)
3HAYEHUH. 3HAYEHUE, aCCOLIMMPOBAHHOE C UMEHEM JAHHOTO TOJIA,
KOTOpoe OyAeT NepenaBaThCsi B BBI3BIBAEMYIO MPOTPAMMY, MOXKET
npuauMarh 3HaueHne ON unu OFF.
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IMAGE

JlaHHBIi TUO TOJ1 BBOJAA IO3BOJIIET BaM  CBS3bIBATh
rpauyeckuil puCyHOK ¢ uMeHeM nosist. [Ipy HakaTUM MBIIIBIO HA
KaKylo-Tub0 4YacThb pHUCYHKa OyJeT HEMENJCHHO BbI3BaHa
accouuupoBaHHas (opme mnporpamma. 3HA4€HUs, MPUCBOCHHBIE
nepeMeHHot NAME OynyT BBITJISIETh TaK - CO3/1a€TCsI IBE€ HOBBIX
IIEPEMEHHBIX: IepBas UMeeT uMs, o0o3HaueHHoe B nojie NAME c
noOaBlIeHHEM .X B KOHILE HMMEHU. B 3Ty mnepemennyio Oyner
noMmenieHa X-KOOpJAWHAaTa TOYKH B MHUKCeNax ( cUuTas HadajaoM
KOOPJIMHAT JIEBBI BEPXHHUI yTrod PUCYHKA), HA KOTOPYIO YKa3bIBal
KypCcoOp MBIIIM B MOMEHT Ha)XaTus, a IMEPEMEHHAas C HMEHEM,
conepxxammmcst B NAME u 1o0aBieHHbIM .y, OyJeT coaepxkath Y -
koopauHaty. Bce 3nauenust atpubyra VALUE wurnopupyrorcs.
Camo omnmMcaHue KapTUHKHU ocyliecTBisieTcs yepe3 atpuOyT SRC u
110 CHHTAKCUCY cOBMAaaeT ¢ TaroM <IMG>.

HIDDEN

[Tonst nanHOTO THTIA HE OTOOpAXKAIOTCS OPOY3EPOM U HE JAIOT
MOJIb30BATEN0 HW3MEHATh IPUCBOCHHBIE JIAHHOMY TMOJIIO IO
YMOJYAHUIO 3HAY€HHE. DTO MOJIE HCIOJB3YETC I MEpeladd B
nporpamMmy cratuyeckon uHdopmanmu, kak To ID mposibs3oBarens,
napoJisi WK Ipyroi uHpopMaIuu.

SUBMIT

JanHplii T 00O3HAYaeT KHOMKY, MPU HaXKaTUU KOTOPOH
oyner Bei3BaHa CGl-mporpamma (umm URL), onucanHas B
3arosioBke ¢opmbl. ATpuOyr VALUE MoXkeT coaepkath CTPOKY,
KOoTOpas Oy/IeT BbICBEUEHA HA KHOIIKE.

RESET

JlaHHbI TUIT 0003HAYAET KHOTKY, MPU HAXaTUU KOTOPOIl BCe
noyst GOpMbl TMPUMYT 3HAUCHUS, OIUCAHHBIE IS HUX TIO
YMOJIYAHHUIO.

NAME

Nma mnons BBoma. JlaHHOE WMS UCHOJB3YETCS KAk
YHUKAIBHBIN UASHTU(PUKATOP IMOJIS, 0 KOTOPOMY, BIIOCIIC/ICTBHUH,
BbI CMOKETE MOJIYYUTh JJAHHBIEC, IOMEIICHHBIE MMOJb30BATEIEM B 3TO
OJIE.

SIZE

Onpenensier BU3yaJdbHBIA pa3Mep MOJig BBOJA Ha dKpaHE B
CUMBOJIAX.

MAXLENGTH

Ompenenser KOJIMYECTBO CHUMBOJIOB, KOTOPOE TMOJIh30BATEIN
MOTYT BBECTH B ToJie BBOjJa. [Ipw mpeBHINIECHUU KOJIMYECTBA
JOMYCTUMBIX CHMBOJIOB OpOy3ep pearupyer Ha TMOMBITKY BBOJA
HOBOTO CHMBOJIA 3BYKOBBIM CHTHAJIOM M HE JaeT ero BBecTu. He
nyTath ¢ arpudytom SIZE. Ecmiu MAXLENGTH 6omabmie uem SIZE,
TO B TIOJIE OCYIIECTBISICTCS CKPOJLTUHT. [lo yMouaHuio 3HaYCHUE
MAXLENGTH nHe orpanuyeHo.

CHECKED

Oznauvaetr, yto CHECKBOX unu RADIOBUTTON O6yaet
BBIOpaH.

SRC

URL,. yka3pBalOIMié Ha  KApTUHKY  (HCIOJB3YyeTCs
coBMecTHO ¢ arpudyTom IMAGE).
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VALUE [IprcBamBaeT Moo 3HaAUYCHHUE IO YMOJYAHUIO WIJIM 3HAUYCHHE,
KoTOopoe OyneT BbiOpaHO mpu ucrnosib3oBaHuu Tuna RADIO (ms
tuna RADIO nansbiii aTpuOyT 00s13aTeIeH)

[Tpumep 2: Example2.html
<HTML>
<HEAD>
<meta charset="utf-8">
<TITLE>IIpumep 2</TITLE></HEAD>
<BODY>
< FORM METHOD="post" ACTION="Examplel.html">
<INPUT TYPE= "TEXT" NAME="N1" SIZE="20" MAXLENGTH=30"
VALUE=""><br>
<INPUT TYPE="RADIO" NAME="N2" VALUE=""CHECKED> 1<br>
<INPUT TYPE="RADIO" NAME="N2" VALUE=""> 2<br>
<INPUT TYPE="SUBMIT" VALUE=" Submit"><br>
</[FOFM>
<p>
<form action="Example2.html">
<p><b>Kak 1o  BamemMy MHEHHMIO  paciiudpoBbiBaeTca  abOpeBHaTypa
&quot;0C&quot;?</b></p>
<p><input type="radio" name="answer" value="al">Odurepckuii cocrap<Br>
<input type="radio" name="answer" value="a2">Onepanonnas cuctema<Br>
<input type="radio" name="answer" value="a3">boubI10li os0CcaTHIil Myx</pP>
<p><input type="submit"></p>
</form>
</p>
</body>
</html>

2.3. Mento BbIOOpa B (hopmax
ITon meHto BeIOOpa B hopmMax MOHUMAIOT Takou sneMeHT untepdeiica, kak LISTBOX.
Cy1iecTByeT TpHY TUIIa TATOB MEHIO BbIOOpa Jj1st (hopM:

2.3.1. SELECT

Tor SELECT MIO3BOJISICT oToOpaxaeTcs B CTPOKE BBIOOpA.
MOJI30BATENII0  BHIOpATh 3HAUYCHUE U3 <FORM>
(UKCUPOBAHHOTO CITUCKA 3HAYEHMU. <SELECT NAME= >
OOBIYHO 3TO MPEJCTABIICHO BBHINAAAIOIINM <OPTION >
mento. Tar SELECT umeer onun unu 6omee <OPTION>
mapaMeTp MHeXIy  CTapTOBBIM  TATOM </SELECT>
<SELECT> u 3aepmatomum </SELECT>. </FORM>

[Io  yMonm4aHuiOo, TEPBBIM  DJIEMEHT
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2.3.2. SELECT SINGLE
Tar SELECT SINGLE - ato 10 )¢ camoe, uto 1 SELECT, HO Ha skpaHe 1oIh30BaTelb
BUJIUT OJTHOBPEMEHHO HECKOJIBKO 3JICMEHTOB BBIOOpa (TpH 1O yMoirdanuto). Eciu ux Goblie,
TO MPEAOCTABIIICTCS aBTOMATHICCKUI BEPTUKAIBHBIN CKpOJUIMHT. KOJTMYeCTBO OJHOBPEMEHHO
oToOpakaeMbIX JIEMEHTOB onpeaessieTcs: arpuoyTom SIZE.
<FORM>
<SELECT SINGLE NAME= SIZE=>
<OPTION>
<OPTION>
<OPTIONS>
</SELECT>
</[FORM>

2.3.3. SELECT MULTIPLE

Tor SELECT MULTIPLE noxox Ha T3r
SELECT SINGLE, HO moap30BaTellb MOKET
OJIHOBPEMEHHO BBIOpaTh 0OoJiee 4YeM OJIUH
aneMmeHT criucka. Atpudbyt SIZE omnpenenser
KOJIMYECTBO OJHOBPEMEHHO BHUIUMBIX Ha
skpaHe anemeHTtoB, arpubyr MULTIPLE -
MaKCHUMAJIbHOE€ KOJMYECTBO OJIHOBPEMEHHO
BBIOpaHHBIX d2JieMeHTOB. Ecnu  BbIOpaHO
OJTHOBPEMEHHO HECKOJIbKO 3HA4Y€HUM, TO
cepBepy  IMEpefaloTC  COOTBETCTBYIOIIIEE
BBIOpAaHHOMY KOJINYECTBO IapaMeTpoB
NAME=VALUE Cc OJUHAKOBBIMU
3HaueHussMu NAME, o pazusimu VALUE.

<FORM>
<SELECT MULTIPLE NAME= SIZE=
MULTIPLE=>
<OPTION>
<OPTION>
<OPTIONS>
</SELECT>
</FORM>
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[Tpumep 3: Example3.html
<HTML>
<HEAD><TITLE>IIpumep 3</TITLE></HEAD>
<BODY>
<FORM METHOD="post" ACTION="Example3.htm|">
< b>OcTaBbTE OT3BIB O TIOCEIICHHOM canTe</b><p>
<b> ®ammms: </b><br>
<INPUT TYPE="TEXT” NAME="name” SIZE="15" MAXLENGTH="25"
VALUE=" "><br>
<b> Nwms: </b><br>
<INPUT TYPE="TEXT” NAME="name” SIZE="10" MAXLENGTH="15"
VALUE=" "><br>
<b> OruecrBo:</b><br>
<INPUT TYRE="TEXT” NAME="name” SIZE="15"
MAXLENGTH="25" VALUE=""><br>
<b> Kak gacTo BrI mocemaere nHamr cait:</b><br>
< SELECT NAME= SIZE=>
<OPTION VALUE=" "> YacToTa ocenicHus canra
<OPTION VALUE="0 ”>HeckoabK0 pa3 B MECSII
<OPTION VALUE="1 ”> HeckoJIbKO pa3 B HEJIECIIIO
<OPTION VALUE="2 7> KaxxnpIii 1cHb
<OPTION VALUE="3 > 5710 MO NEPBBIA BU3UT
<OPTION VALUE="4 > He nocemiaro

</SELECT><br>
<b> Bamm 3ameuyauud:</b><br>
<TEXTAREA NAME="Comments" ROWS=3

COLS=40></TEXTAREA><br>
<INPUT TYPE="SUBMIT" VALUE=" Submit"><br>
</[FORM></BODY></HTML>

3. 3AJJAHUE

1. Otnanbre npumepsl 1 U 2 (TaM €CTh CUHTAKCHYECKHE OLIMOKU). YOenuTech, YTo

OHHM MOT'YT pab0OTaTh COBMECTHO.

Otnanbre mpumep 3.

3. IIpomomxkwure, pacmmpsTe aHkeTy (pumep 3). cnons3yiiTe npu co3ganuu GOpMBI
BCE BO3MOXKHbIE aTpHUOyThI (POPMBI, MAKCUMAJIBHOE YUCIIO 3JIEMEHTOB.

4. Cospnaiite cTpanuily ¢ GOpMON «BUPTYaTBLHON TOPTOBON TEIEIKKI.

N
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| CueTynkH, JeTeKToOpH HaHKHOT

|Ha.1m1elmna.lme | Hena | $upria | JamazaTe

|,I[emr{'mp GAHEHOT ot 300 7 e. | JloH- 20 KT o HHE:

| |
|,I[emr{'mp GarrroT "Erpockan” (MpoBepEa mOImapos, eEpo) | ot 400 57 e | Oprrexmrocepen: OO0 ‘
| |

|,I[e'rer{'mp BAIIT ot 300 57 e. | Crexrp OO0

[Tpu Haxxatnu kHOTTKH «OGOPMHUTH 3aKa3» MPOBEPHTE, BHIOPAH JIU XOTsI ObI OJTUH U3
MPEIOKEHHBIX 3aKa30B.

Ecnu Hu oauH U3 3aka30B HE BBIOpaH, BeIAAiTe mpenynpexacHue : « He BoiOpan
HU OJMH 3aKa3!».

Ecmm xots Obl oawH 3aka3 BBIOpaH, TMEpPEHANTE HA CTPAHUILY pPETHUCTpAIUN
MOJIb30BaTENsl.

Cozpnaiite cTpaHuIly coaepauryro coobmenne «Heobxoauma peructpauus!» u
dbopmy s BBoaa mojeit “UserName” u “Password”, coneprkaniue ase kHomku: “OK”,
“Cancel”.

[Tpu naxxatuu kHOmKM “‘Cancel” mepeluTe Ha CTPAHUILY C BBIBOJIOM COOOIICHUS
«3aka3bl 0QOPMIISIFOTCSI TOJIBKO JIJIs1 3aPETUCTPUPOBAHHBIX MOJIB30BATEINCH ! ».

[Ipn Haxatun kHomku “OK” mpoBeppTe, BBeAeHbl s nois “UserName” u
“Password”, ecnu HET — BbIJAlTE NPEIyIPEXACHUE, €CIIU Ja - IEPEHANTE Ha CTPAHUILY C
BBIBOJIOM cooO1eHus «Baii 3aka3 opopmiien.
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JlabopaTopHasi padora 7. UcnoJjib30BaHHE KACKAAHBIX TA0JIHULBI
cruiieit (CSS).

eab padoThI:

a) O3HAKOMJICHHE C KacKaaubIMu TaOmuiamu cruieit (CSS);

0) o3HaKOMJICHHE C 0a30BBIM CHHTAKCHUCOM, OCHOBHBIMH 3jieMeHTamu CSS -
JIOKYMEHTA,

B) npuoOpeTeHrne HaBbIKOB co3faHuss HTML — 1OKyMEHTOB C HCIOJIb30BaHUEM

CSS.

Teopernyeckue 0CHOBBI

PacmmdpossiBactcss CSS (anrn. Cascading Style Sheets) kak xackaaHbie TaOIHIIBI
CTWJIEH U ABJIAETCS TEXHOJIOTHEH oopMIiIeHHs BEO-CTpaHUIL.

OcHoBHBIM nioHsATHEM CSS siBNsieTcs CTWIb — T. €. Habop mpaBui 0GOpMIICHUS U
dbopmaTpoBaHus, KOTOPHIH MOXKET OBITh MNPUMEHEH K pa3IMYHBIM dJEMEHTaM
nokymenta. B cranmaptHom HTML st mpucBO€HHS KakOMy-TTHOO 3JIEMEHTY
OTIPEJICTICHHBIX CBOMCTB (TaKWX, KakK IIBET, pa3Mep, IMOJIOKEHHE Ha CTPaHHUIE U T. II.)
MPUXOIUIOCH KaXKIBIA Pa3 ONMMUCHIBATh ATH CBOMCTBA, yBEIUYHMBAs pa3mep (aiisia u BpeMs
3arpy3Kd Ha KOMITBIOTEP MPOCMATPHUBAIOIIETO €€ TT0JIb30BaTEIS.

CSS netictByeT 60jiee yI0OHBIM M IKOHOMUYHBIM cIiocoOoMm. [ mpucBoeHust
KaKOMY-TTHOO 3JIEMEHTY OIpPEACICHHBIX XapaKTEePUCTUK HEOOXOAMMO OJMH Pa3 OMUCaTh
ATOT AJIEMEHT W OIpPEACIUTh 3TO OINMCAaHWe KAaK CTWIb, a B JAJIbHEHIIEM MPOCTO
yKa3bIBaTh, YTO DJIEMEHT, KOTOPBIA HYKHO O(GOPMHUTH COOTBETCTBYIOIIUM OOpa3oM,
JOJDKEH TIPUHSATH CBOMCTBA YKA3aHHOTO CTHUJIS.

Bbosee Toro, MOKHO COXpaHUTH ONMUCAHUE CTUJIS HE B TEKCTE KOJIa JOKyMEHTa, a B
OTIIEJILHOM (paiisie — 3TO MO3BOJIUT UCTIONH30BATH OMMCAHUE CTUJIS Ha JTIOOOM KOJIMYECTBE
Web-ctpaHnuil, a Takke K3MEHUTh 0QOPMIICHHE JTF0O0r0 KOJIMYECTBA CTPAHMII, HCTIPABUB
JIUIITH ONTMCAHKUE CTHIIS B OJTHOM (OTACIBHOM) haie.

Kpowme Toro, CSS no3BossieT paboTarh co mpudToBbIM 0POPMIICHUEM CTPAHUI] HA
ropazfgo 0OoJjiee BBICOKOM YpoBHe, 4eM cranHaapTHeii HTML, uz0eras wu3iuiHero
YTSOKEJICHHS CTPAHUIT TPaQUKOH.

<html|>

<head>

<style type="text/css">

newfont{font-size:24px; color:#CC9933}

</style>

<title>Kaccel 1ig co3ganus Toros.</title>

<meta http-equiv="Content-Type" content="text/html; charset=windows-
1251">
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</head>
<body>
<blockquote class=" newfont ">3aronoBok</blockquote>
</body>
</html>

101
@afin - MOpaska Bua  MsBpannoe  Cepewc € % #
Qreu-© - ¥ 12 D] O
-
[~
@iFDTDE|_|_|_| _g MoH KOMIEHTER 4

Pucynok 1

JlaHHBI pUMeEp WILTIOCTPUPYET BApUAHT OOBABICHHUSI HOBOTO CTUJIS B JOKYMEHTE
Y IIOTOM €r0 UCIIOJIb30BaHUs.

Cunmarcuc u snemenmot CSS
1 Jlobasnenue cmuneii CSS ¢ HTML-0okymenm
Cy1iecTByeT HECKOIBKO CITIOCOOOB CBSI3BIBAHUS JOKYMEHTA U TaOIUIIbI CTUJICH:
— CBsi3pIBaHUE - TTO3BOJISIET UCTIOIB30BATh OJHY TAOIHILy CTUJICH st
dbopmatupoBanus MHOTHX cTpanuly HTML
— BHenpenue - mo3BoJsIeT 3a/1aBaTh BCE MPaBUIIa TAOIHIIBI CTUIICH
HETMOCPE/ICTBEHHO B CAMOM JIOKYMEHTE
— BcrpauBanue B TeTH JOKYMEHTA - TTO3BOJISIET U3MEHSITH (POPMATUPOBAHUE
KOHKPETHBIX 3JIEMEHTOB CTPAaHHUIIBI
— HMmopTtrpoBaHue - TO3BOJISIET BCTPAUBaTh B IOKYMEHT TaOJIHITy CTHIICH,
PacIoJIOKEHHYIO Ha cepBepe
OcTaHOBHUMCS Ha KaXJA0M U3 3TUX CIIOCOOOB 0ojiee moApOOHO.
Csazvieanue. HamoManM, 94T0 HHPOPMAIIHS O CTHIISIX MOXET pacrojiaraThCs TU00
B oTnenapHOM (paityie, OO HEMOCPEACTBEHHO B KOAC ITOKyMeHTa. PacmosioskeHue
OMMCAaHMs CTWICH B OTAENTHHOM (aiije 1menecoo0pa3Ho Mpu MPUMEHEHUU CTHIICH MPU
KoJm4ecTBe cTpanuil 6osee 1. Jjist 7Toro HE0OX0IMMO CO3/1aTh TEKCTOBBIN (haiiy, onmucaTh
HEOOXOIMMbIC CTWJIM U B KOJIe IOKYMEHTOB, KOTOpbIe OyAyT HCIOIh30BATh 3TH CTHIIA
HEOOXOJMMO CO37aTh CCBHUIKY Ha JMaHHbIN ¢ain. OTMeTHM, 4TO JaHHBIM (ailn MOXeT
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pacrnoyiaraTbCsl TZI€ YTOJHO, HEOOXOJAMMBIM YCIOBHEM SIBISIETCS TOJBKO TO, YTOOBI
Opoy3ep KIMEHTa MOT €r0 3arpy3uTh Ha CBOIO CTOPOHY. OCyIIECTBIISIETCS 3TO C TOMOUIBIO
tera LINK, pacnonaratomierocst BHyTpu Tera HEAD nokymeHTOB:

<LINK REL=STYLESHEET TYPE="text/css" HREF="URL">

[lepBble ABa mapameTpa 3TOTO Tera SIBJISIOTCS 3ape3epBUPOBAHHBIMU MMEHAMH,
TPEOYIOMUMHUCS JIJIST TOT0, YTOOBI COOOIIUTH OpOy3epy, UTO HAa ITOM CTpaHUYKE OyJIeT
ucnons3zoBatecsi CSS. Tpermit mapametrp — HREF= «URL» — yka3biBaeT Ha daiin,
KOTOPBIA COICPKUT OMHCAHUA CTHJIEH. DTOT mapaMmerp IODKEH COAepKaTh JHO0
OTHOCHUTENBHBIN MyTh K (haliTy — B clIyyae, eCIl OH HaXOJIUTCS Ha TOM K€ cepBepe, uTo U
JIOKYMEHT, U3 KOTOporo kK Hemy oOpatatorcsa — win nonnbiii URL («http://...») B ciydae,
eciu (a1 CTUIIEH HaxXOAUTCSl HAa IPYTOM CepBepe.

<head>
<title></title>
<meta http-equiv="content-type" content="text/html; charset=windows-1251">
<link rel="stylesheet" href="css/default.css">
</head>

Bueopenue.Bropoit BapuaHT, NMpuU KOTOPOM OIKMCAHME CTHJICH pacrojaraercs B
kone Web-ctpanuuku, BHyTpu Tera HEAD, B Tere <STYLE type="text/css">...
</STYLE. B »Tom ciydae Bbl MOXETE€ HCIOJIb30BaTh 3THU CTUJIU ISl DJIEMEHTOB,
pacnoyiararolquxcsi B mpenenax crpaHuuku. [lapamerp type="text/css" sBisgercs
00s13aTeNIbHBIM U CITYKUT JJIs YKa3aHusi Opoy3epy ucnoib3oBaTh CSS.

<head>
<style type="text/css" >
.el_cl_1{display:inline; z-index:1};
.el_Ist{display:list-item; margin:-1%; background:#ff0000 url("bc.jpg™) no-
repeat};
</style>
<title></title>
<meta http-equiv="Content-Type" content="text/html; charset=windows-1251">
</head>

Bcmpausanue 6 meau 0okymenma.JlaHHbBIA, TPETUN MO CYETY, METOJ| MO3BOJISET
pacnoJyiaraTh ONWCAaHUS CTWJIEH HENOCPEICTBEHHO BHYTPU Tera 3JeMEHTa, KOTOPbIN
OMMCHIBAET. DTO OCYLIECTBIsAETCA pu oMoy napamerpa STYLE, ncnosb3yemoro npu
npuMeneHuu CSS ¢ OosbmMHCTBOM cTaHgapTHeiX TeroB HTML. [lanublii MeTof
HEXKEJIaTeJIeH, T.K. NMPUBOJUT K IOTEPE OJHOTO M3 OCHOBHBIX IpenmyinectB CSS —
BO3MOYKHOCTH pazjiesieHrs nHpopmaiy u onmucanusi opopmieHuss HHGHOPMAITHH.

<blockquote style="color:#CCFF66">Buumanue!</blockquote>

HUmnopmuposanuu. B tere <STYLE> Mo0XHO wumnopmuposamsv BHEUIHIOO
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TaOJIUILy CTUJIEH C TIOMOIIBIO CBOMCTBA (@WImport TaOIUIbI CTHIICH:
@import: url(styles.css);

Ero cnegyer 3agaBaTh B Hauajie CTUJIEBOTO OJIOKA WJIM CBSI3bIBAEMOW TaOJIMIIbI
CTHJIEH TIepe]T 3aJJaHMeM OCTaIbHBIX MTPaBUJl. 3HaUE€HHE CBOMCTBA (@import siBissercss URL
daitna TabIUIBI CTUIICH.

3aMeTUM, YTO HMIIOPTUPOBAHUE OT CBS3bIBAHUS OTJIMYACTCS TEM, YTO NIpU
UMIIOPTUPOBAHUHU MOKHO HE TOJIKO ITOMECTUTH BHEITHIOIO TAOMUITy CTHIICH B IOKYMEHT,
HO ¥ IOMECTUTDH OJIHY BHEIIHIOIO TaOJUIly CTUJIEH B IPYTYIO.

<head>

<title>Untitled </title>

<meta http-equiv="Content-Type" content="text/html; charset=windows-1251" />
<style type="text/css">

@import url('css/default.css’);

</style>

</head>

[IpuBenem npuMep UCIOIB30BaHMS CBOMCTBA TeKCTa (pUcyHKe 2.1)
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2} CROACTBA TEKCTA - Microsoft Internet Explorer - 10| x|

Marin  [paeka Bua  MsbpanHoe CepeMc Chpaeka .ﬂ."

. — .'u
" . N . % | - Fi
& LTS \ﬂ \ELI o | L I1s6paHHoe @ Meama {I

TMogueprEVTEIE 3ar 0o ok (inderline)

PTo CCHIIKA bes TogHepKHEAHHA (Note)
- [r - - - fr i

Teker ¢ moguepkue ammeM ceepxy (overlne)
Kaxpgas Ileppas Bykopka Cnoea Bomeman

JaromoBox Mo NeHIPY

ABzan ¢ oTCTYIOM OJIA IVHLIIET O EOCIPHATHA TEKCTOE IPH
ofOpMIEHHH BALITHE CTPAHHYEK

TerCT ¢ YMEHEIUEHEIM HETE Balg D% & MEXAY CTDOKAMI. Hanuem
METON MOEHG IPHMEHATE PR Pew

WEEIHIHM NpoMEERYTEH MEEOY CICEAME

BRIV OB E R A

Dopuyna coupTa O 5 H 5 oH

|:Ej [oToED l_ l_ |_| J Mok KoMAeHITED

B |

Pucynok 2.1
Hwxe mpuBeneH koa npumepa.

<STYLE type="text/css">

H4 {text-decoration: underline;}

A {text-decoration: none;}

I {text-decoration:line-through;}

b {text-decoration:overline;}

H5 {text-align: center}

b.cap {text-transform:capitalize;}

.otstup {text-indent: 50pt;}

.interval {line-height: 50 %}

</STYLE>

<h4>ITomuepkuyTsiii 3aronaoBok (underline)</h4>

<a href="/css/003/text.ntm">D10 ccriaka O6e3 moguepkuBanus (none)</a><br>
<i>[lepeuyepknyThiii kKypcuBHbIi TekcT (line-through)</i><p>
<b>TekcT ¢ momuepkuBanuem ceepxy (overline)</b><br>
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<b class=cap>kaxmas nepBas OykoBKa cjioBa 00jbIas</b>
<h5>3aronoBok 1o 1eHTpy</h5>

<p class=otstup>Aob3a11 ¢ OTCTYIIOM JJIsI JIy4IIIETO BOCTIPUSITHS TEKCTOB
pu 0(pOPMIICHUH BalllUX CTPaHUUIEK</p>

<p class=interval>TekcT ¢ ymeHbIIIEHbIM UHTEPBATIOM Ha 50% MeXIy CTPOKaAMHU.
]_IaHHLIM MCTOA MOJKHO IIPUMCHATDH B ICKOPAaTHBHBIX HCJ’IHX</p>
<p><span style="word-spacing: 15pt">¥YBenuaum mpoMeKyTKH MEKITY
cioBaMu</span>

<p><span style="letter-spacing: -2pt">YMeHbIIIIM TPOMEKYTKH MEIKITY
OykBamu</span>

<p>dopmyna cnupra

<span style=color:red>C</span>

<span style= vertical-align:sub;color:blue;>2</span>

<span style=color:red>H</span>

<span style="color:blue; vertical-align:sub;">5</span>

<span style=color:red>OH</span>

4,

3ananue:
[Tonyuute y mnpenopaBatens auzailH HTML-nokymeHnts u odopmure ero mpu
nomomy CSS. Bee ctrimm HE00X0IMMO BEIHECTH B OTICIBHBIN (paii.

KOHTpOJIbHBIC BOTIPOCHI

1. JI;1st 4ero MCIoIb3yIOTCS KaCKaIHbIC TaOIUIbI CTHIICH ?

2. Kakumu crioco0aMu TaOIMIIBI CTUIICH CBA3BIBAIOTCS C 3JIECMEHTAMH JIOKyMEHTa?

3. KakoBbI OCHOBHBIC OTJIUYHS UMIIOPTUPOBAHUS OT CBSI3BIBAHUS?

4. Kakum o0pa3oM cAeNaTh TaK, YTOOBI U3MCHSJICS I[BET CCHUIOK TOJIBKO BHYTPH
ra <b>?
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JlaGoparopHnas padora 8. Ucnosib30BaHue si3bIKa cuieHapueB JavaScript B
rpadpuuyeckux uarepgeicax.

Lesan 3ansiTisi: O3HAKOMHUTB C OCHOBaMH si3bIka JavaScript
3aganus:

1 O3HaKOMBTECH C TEOPETUICCKUMHU ACTICKTAMH TEMBI.

2 Co3pmaiiTe MpOCTYIO BeO-CTPaHHUILy C UCTIOIB30BaHUEM JavaScript cormacHo
METOMYECKUM YKa3aHUSIM.

3 Cosznaiite BeO-cTpaHuily ¢ (HopMOH M KHONKOW Ha OCHOBe JavaScript
COTJIACHO METOAMYECKUM yKa3aHUSM.

4 Hanwmwure CKpUNT, NedaTaronuil TekcT «/[oOpo mokamoBaTh Ha MO0
crpanumy! DOto JavaScripty Tpu pasa moapsa. HHCTpykmms 1o
BBITIOJTHCHHIO 33/IaHUS MTPE/ICTABIICHA B METOIMUECKUX YKa3aHUSIX.

5 Cospnaiite BeO-cTpaHuIly ¢ ucmoib3oBanueM ¢yHkiuu calculation().

Heo0xoaumblie mpubdopsl: 11K, TekcToBeIil penakTop biaokHoT, 6paysep
MeToauvecKkue peKOMEHJAAIMH K BHINIOJHEHHUIO JIAa00paTOPHOH padoThI:

MeToanyeckue peKOMeHAaIUM K BbITIOJTHEHH IO 3aanus 1

JavaScript - HOBBIN SA3BIK JJISI COCTABJICHUS CKPHIITOB, Pa3paOOTaHHBIN (upMOii
Netscape. C nomMonisto JavaScript Bel MoxeTe JIeTKo co3iaBaTh MHTEpakTUBHbIE Web-
CTPaHMIIBI.

Jlns 3amycka CKpUNTOB, HAlMCAaHHBIX Ha s3blke JavaScript, Hy>keH Opaysep,
criocoOHbIN paboTaTh ¢ JavaScript - Hanmpumep Netscape Navigator (HaunHasi ¢ BEpCUU
2.0) unu Microsoft Internet Explorer (MSIE - naunnas ¢ Bepcuu 3.0). C tex nop, kak 06a
TUX Opay3epa CTalu IIUPOKO PACHpPOCTPAHEHBIMH, MHOXKECTBO JIIOACH MOIYYHIN
BO3MOKHOCTH pab0TaTh CO CKpUIITAMU, HAMMMCAaHHBIMU Ha si3bIke JavaScript. Koa ckpunra
JavaScript pazmemercs HenocpencrBeHHo Ha HTML-ctpanwuiie. Bee, uyTto ctout mMexmy
TAraMu <script> u </script>, HHTEpHIpeTUpyercs Kak KojJ Ha s3bike JavaScript.
Wuctpykuusdocument.write() - onHa u3 HanbOoJiee BaXKHBIX KOMaH]I, UCIIOJIb3YEMBIX TIPH
nporpaMMHUpoBaHuU Ha s3bike JavaScript. Komanga document.write() ucmonb3yeres,
KOTJja He0OXO0IMMO YTO-JIM00 HamUcaTh B TEKYIIEM JOKyMEHTE (B JaHHOM ClIydae TakoM
apisietcs Hail HTML-nokymeHT).

CoObiTusi 1 00pabOTYMKU COOBITUN SIBISIIOTCS OYEHb BAXXHOM 4YacThiO JUIs
nporpaMmmMupoBanus Ha si3bike JavaScript. CoObITHS, TI1aBHBIM 00pa30M, HHULIMUPYIOTCS
TEMHU VI MHBIMH JACHCTBUSAMH TIOJIb30BaTENsA. ECi OH mienkaer mo HEKOTOPOU KHOIIKE,
npoucxoaut coowrtre "Click". Eciu yka3arens MBIIIH TiepecekaeT KaKylo-ITu00 CChUIKY
rUMepTeKcTa - mpoucxoaut coositue MouseOver. CymiecTByeT HECKOJIBKO Pa3IMYHbIX
TUTIOB COOBITHI. MBI MOXXEM 3acTaBUThH Halry JavaScript-mporpamMmy pearupoBaTh Ha
HEKOTOpbIe 13 HUX. M 3TO MOKET OBITH BBITIOJIHEHO C MIOMOIIIBIO CTICITHATBHBIX MPOTPaMM
o0paboTku coObiTuii. Tak, B pe3ylnbTare IIET4YKa IO KHOMKE MOXET CO37aBaThCs
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BBITIA/IAIONIEE OKHO. DTO O3HAYAET, YTO CO3JIaHHWE OKHA JIOJDKHO OBITh peakIuei Ha
coowitue mienka - Click. TIporpamma - 00pa®OTUMK COOBITHH, KOTOPYIO MBI JOJKHBI
UCIIO0JIb30BAaTh B JIAaHHOM ciiy4ae, Ha3biBaeTcs ONClick. 1 ona coo01maet KoMIbIOTEpY, YTO
HY’KHO JIe1aTh, €CJIM MTPOU30KICT TaHHOE COOBITHE.

Bbl MOXeTe HCIOJIb30BaTh B CKPHUITE MHOXKECTBO PA3IMYHBIX THUIOB (DYHKITUH
00paboTku coObITHI. B OonbIIMHCTBE CilydaeB (PYHKIHMHM MPEICTABISIOT COOOM JIMIID
CIoco0 CBSI3aTh BMECTE HECKOJIBKUX KOMaH[. DyHKIIUA MOTYT TaK)Ke MCIOIb30BaThCS B
COBMECTHO C IpoLeypaMu 00pabOTKU COOBITHH.

MeToauveckue peKOMEHAALUMH K BHINOJHEHUIO 3aJaHus 2
3amyctute OJIOKHOT
2. BBeamte TekcT
<html>
<body>
<br>
D10 00bruHbIE HTML nokymeHT.
<br>
<scriptlanguage="JavaScript">

document.write(" Asto JavaScript!")
</script>
<br>
Bnosp nokyment HTML.
</body>
</html>
Coxpanute 1okyMeHT B (hopmate html

4. 3armycTuTe CTpaHHUIly B OKHE Opay3epa.

PesynpraT BBIMOMHEHMS (aiima B ciaydae, €CIM  HCHOJb3yeMbI  Opaysep

nojaepkuBaet JavaScript:

=

w

9IT10 OOBIYHBIN HTML

JIOKYMEHT.

Ecnu Opaysep He noanep:xkuBaet JavaScript, TO OH MPOUTHOPUPYET Ter <script>. B
ATOM CJTy4yae U3MEHUTE UCXOIHBIN TEKCT:

<htmlI>

<body>

<br>

9710 00buHbIE HTML nokymeHT.

<br>

<script language="JavaScript">

<!-- hide from old browsers

document.write(" Asto JavaScript!")
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I-->

</script><br>

BHuoBb nokymenT HTML.

</body>

</htmi>

B aToMm cityuae ucnons3oBan ter kommeHnTapus uz3 HTML - <!-- --> B pesynbTare
HOBBIM BapHAHT HAIIETO UCXOIHOTO KOJa OYJET BRITIISACTh KaK:

910 o0branbit HTML mokyMeHT.

Buosb nokyment HTML.

MeToauyeckue peKOMeHAaIUM K BHITIOJHEHHIO 3a1aHus 3

1. Cozpnaiite HOBBIN JOKYMEHT html.

2. BcraBbTe ciaeayronmi Ko

<form>

<input type="button" value="Click me" onClick = "alert("Y0')">

</form>

3. [IpocmoTtpuTe pe3ybrar.

B namnom mnpumepe co3gaercs Hekas ¢dopma ¢ kHomkou. llepBas HoBas
ocobennocth - onClick="alert("Yo'")" B Tare <input>. Takum o0pazoM, eciu UMEET MECTO
coowite Click, kommbroTep TOJKEH BBIMOJHUTE BbI30B alert('Yo'). To u ecTh mpuMep
KoJla Ha sa3bIke JavaScript.

®yuknus alert() mo3possier Bam co3naBath Bbinaparoimue okHa. [Ipu ee Bei3oBe Bl
JOJKHBI B CKOOKax 3a7aTh HEKYIO CTpOKy. B Hamewm citydae 3To 'YO'. U 3710 Kak pa3 Oyaet
TOT TEKCT, YTO MOSBHUTCS B BBIIAAAIONIEM OKHE. TakuM oOpa3oM, Korja duTaTelh Koraa
IIEJIKAaeT Ha KHOIIKE, HAlll CKPUIIT CO3/Ia€T OKHO, COJIEpIKalliee TeKCT 'YO' .

Eme oana ocoOeHHOCTh JaHHOTO mpuMepa: B kKomaniae document.write() Mbl
WCIIOJIb30BAIM JIBOMHBIE KaBbIYKH ("), a B KoHCTpyKuuu alert() - Tonbko oguHapHbie. B
OONBIIMHCTBE clydyaeB Bbl MoOXeTe HCIONb30BaTh 00a Tuma KaBbldek. OJHAKO B
nocienneM npumepe mbl Hanucanu onClick="alert('Yo0')" - To ecThb MBI HCTIOJIB30BATN U
JBOWHBIC, U OaWHapHble KaBbluku. Ecimu Obl Mbl Hammcanu onClick="alert("Yo")", To
KOMITBIOTEP HE CMOT ObI pa300paThCsl B HAIIIEM CKPUIITE, TOCKOJIBKY CTAHOBHUTCS HESICHO,
K KOTOpOW M3 YacTel KOHCTPYKIIMH MMEET OTHOIIECHHE (DYHKIHsS 0OpaOOTKU COOBITHIA
onClick, a k koTopoii - HeT. [T03TOMy MBI BBIHYK/I€HBI UCIIOJIB30BaTh 00a TUIA KABbIUEK.
He nmeeT 3HaueHus, B KakoM Topsiike Bol MCTIoib30Bay KaBBIUKY - CHAYaJIa JBOWHBIC, a

3aTeM OJWHapHble Wi HaoOopoT. To ectb Bbl MoXkeTe TOYHO Tak K€ HamucaTb U
onClick="alert("'Y0")".

MeToauveckue peKOMEHAALUMH K BHINIOJHEHHUIO 3a1aHus 4

1. Hannmure ckpunt, eyaTaromuii TeKCT «Jlo0po mokaaoBaTh Ha MOIO CTPaHUILY !
Oto JavaScripty tpu pasza moapsa. Jas Havama pacCMOTPHM MIPOCTOM IMOAXOI:

<html>

<script language="JavaScript">
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<!I-- hide

document.write(" lo6po nmokaioBatk Ha MO0 cTpaHuily!<br>");

document.write("2to JavaScript!<br>");

document.write(" lo6po mokaioBaTh Ha MO0 cTpaHuily!<br>");

document.write("2to JavaScript!<br>");

document.write(" [Jo6po nmokaioBaTh Ha MO0 CTpaHHILy !<br>");

document.write("3ro JavaScript!<br>");

I -->

</script>

</html>

2. Ecin mocMOTpeTh Ha UCXOJHBIM KOJ CKPHUITA, TO BUJIHO, YTO I MOJTYYECHUS
HEO0OXO0MMOT0 pe3yJIbTaTa OlpeAeTICHHAs YacTh €ro Koja Obljia IOBTOPEHA TpH paza. JTy
KE 3a/1a4y MOKHO PEILINTh HECKOJIBKO HHAaUe. BBenTe N3MEHEHUS:

<html|>

<scriptlanguage="JavaScript">

<!I-- hide

functionmyFunction() {

document.write(" [o6po nmokanoBaTh Ha MO0 cTpaHuIly!<br>");

document.write("2to JavaScript!<br>");}

myFunction();

myFunction();

myFunction();

I -->

</script>

</html>

B sTOM ckpumnte Mbl onpenenuian HEKYI (PYHKIIUIO, COCTOSIIIYIO U3 CIEAYIOIIUX
CTPOK:

function myFunction() {

document.write("[o6po moxkanoBaTh Ha MOIO cTpaHHILy ! <br>");
document.write("Dto JavaScript!<br>");}

Bce koMaHabl ckpumnrTa, 4TO HAXOAATCs BHYTpU (UrypHBIX ckoOok - {} -
npuHaanexat pyakiuu myFunction(). 3to o3navaer, uro 06e koman s document.write()
TeNepb CBSI3aHbl BOSJUHO U MOTYT OBITh BBITMIOJHEHBI MIPH BhI30BE YKa3aHHOU PyHkiuu. 1
NENUCTBUTENBLHO, B HAIIEM ITPUMEPE €CTh TPH BbI30Ba 3TOM (hyHKIMH B cBOIO 0uepesp, 3To
O3HAYAEeT, YTO COACPKUMOE 3TON QyHKUIMUU (KOMaH/bI, yKa3aHHbIE B (GUTypHBIX CKOOKaX)
OBLIIO BBITIOJIHEHO TPUKIIBI.

MeToauveckue peKOMEHAALUMH K BHINIOJHEHHUIO 3aJaHUsA 5
CoznaiiTe HOBYIO BEO-CTpaHUUKY:

<html>

<head>

<script language="JavaScript">
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<!I-- hide
function calculation() {
var X=12;
var y=5;
var result=x +vy;
alert(result);}
I -->
</script>
</head>
<body>
<form>
<input type="button" value="Calculate" onClick="calculation()">
</form>
</body>
</html>
31ech MPU HAKATHUH Ha KHOIIKY OCYIIeCTBIsIeTCs BhI30B (yHKIwu calculation(). Kak
MOXHO 3aMETHUTh, JTa (YHKIMS BBITIOJHIET HEKHE BBIUUCICHUS, TIOJb3YAChH
nepeMeHHBIME X, Y u result. IlepeMeHHYIO MBI MOXEM OIPEICIUTh C TOMOIIBIO
KJIFOUEBOro ciioBa var. [lepemMeHHbIE MOTYT MCHOJIB30BAThCS JJI XPAaHEHUS Pa3IMUHbBIX
BEJIMYMH - YUCEN, CTPOK TeKCTa U T.1. Tak cTpoka ckpumnta var result= x + y; coobiaet
Opay3epy O TOM, YTO HEOOXOJHMMO CO3JaTh IEepeMEcHHYIO0 result m momecTuTh Tyna
pe3yJbTaT BHINIOIHEHU apudmMeTudeckon oneparuu X + Y (1.e. 5 + 12). Ilocne storo B
nepeMeHHbIH result 6yner pasmermeno uncio 17. B nanHoMm ciryuae komanaa alert(result)
BBITIOJTHSET TO e camoe, uTo U alert(17). MHbIMU ci0BaMU, MBI MOJTy4aeM BbINAIAIO0IIEE
OKHO, B KOTOPOM HaIlMCaHo yucio 17.

Bonpocsl AJ11 CAMOKOHTPOJISI:
1 Jns yero mpegHa3HaveH sA3bIK JavaScript?
2 UYto HaA3BIBAIOT HHCTPYKIHUAMU?
3 B ueMm oTimume npouemyp oT COObITHI?



