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B nabopatopHoli paboTte N21 Mbl NO3HAKOMMMCA C 3N1EMEHTOM <canvas> UCceg0BaB npouecc
CO3ZaHWA HECKOIbKUX NMPUMEPOB MPOTPaMM.

YTo TaKoe <canwvas>"?

Oo nossneHna HTML5, ecnu TpeboBanocb BbiBECTU W306parkeHMe Ha Beb-CcTpaHuLe,
€AVHCTBEHHbIM CTaHAAPTHbIM cnocobom caenatb 370 6bII0 UCNONb30BaHMe Tera <img>. ITOT Ter, XOTA
N ABNAETCA AOBONbHO YAOOHbIM MHCTPYMEHTOM, MMEET MHOMECTBO OrpaHMYeHWn U He No3BoAAeT
C03/aBaTb M BbIBOAUTb N3006parKeHUA AMHAMUYECKM. ITO CTAaN0 OAHOWM U3 OCHOBHbIX NPUYMH NOABAEHUA
CTOPOHHMX peLLeHn, Takux KakK Flash Player.

OpHako Ter <canvas> B HTML5 u3ameHWn nonoskeHve aen, AasB yAOBHYIO BO3MOXHOCTb
pV1COBaTb KOMMbIOTEPHYO rpadMKy AMHAMMUYECKN C NOMOLLbIO JavaScript.



Moao6bHo xoncTy (canvas) XyAoXHUKA, Ter <canvas> onpegenser 061acTb pUcoBaHMA Ha Beb-
cTpaHuue. TONbKO BMECTO KUCTEN M KPaCcoK, AN1a pUcoBaHMA B 3ToM 0bnacTu ncnonbsyetca JavaScript. C
€ro NOMOLLbIO MOXHO PUCOBaTb TOUYKM, IMHUK, NMPAMOYTONbHUKM, OKPYKHOCTU U ApYyTrMe reoMeTpudeckmne
durypbl, Bbi3biBaA MeToapbl JavaScript, noggepxumaemble gnsa Tera <canvas>. Ha puc. 1 nokasaH
NPOCTEHBbKUI rpadrUyECcKMii peaaKkTop, MCNOb3YOLWNI Ter <canvas>.
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Puc. 1. NMpocTtoi rpaduyecknin pegakTop, UCNoab3ylowmi Ter <canvas>

(http://caimansys.com/painter/)

I3T1OT rpadUYecKuii peakTop npeacrasaseT cobo Beb-cTpaHULy 1 NO3BOJIAET B UHTEPAKTUBHOM
peXKMme pncosaTb IMHUU, NPAMOYTONbHUKU U OKPYXKHOCTU, U AlaXKe NU3MEHATb MX LiBET.

Nomnmo rpad)mqecr(wx pegakTopoB, C NOMOLWbIO 3/IeMeHTa <canvas> MOXHO 0T06pa)‘KaTb
Avarpammsl, Urpbl, aHMmMmauumio 1 T1.0.

MNonHoe onucaHune Tekyuwelh Bepcumn uHTepdelica APl gna anemeHTa ynpasieHua <canvas>
HaxoAauTcAa no agpecy https://html.spec.whatwg.org/multipage/canvas.html#the-canvas-element

Mbl He bygem co34aBaTb YTO-TO C/IOXKHOE, a NPOCTO PAacCMOTPUM OCHOBHble QYHKLMKM Tera
<canvas>, BOCMNO/1b30BaBWNCb NMPUMEPOM MPOrPaMmbl 1, KOTOpas PUCYET 3aKpalleHHbIA 3eneHblit
NPAMOYroNbHUK Ha Be6-CTpaHuLe. Ha puc. 2 NoKasaH pe3yabTaT BbINOJHEHUA Nporpammbl 1 B 6paysepe.

@ lNabopatoprias pasora Nel x  +

& 5 C {t ® Oaiin| K/Andrey/Documents/Programs/CompGeam/52/1/1.html

Puc. 2. MNporpamma 1

Copepxummoe ¢parna 1.html

NTaK, NOCMOTPUM, KaK AelACTBYeT nporpamma 1 1 BbIACHUM, KaK UCMO/1b30BaTh Ter <canvas> B
daiine HTML.


http://caimansys.com/painter/
https://html.spec.whatwg.org/multipage/canvas.html#the-canvas-element

Kak n gpyrme HTML-anemeHTbl, canvas — 3TO NPOCTO 3/IEeMEHT B COCTaBe BeO-CTpaHMLbl C
onpeaeneHHbIMM pasmepamu, BHYTPU KOTOPOrO MOMKHO AnA pPUCOBaHUA TpadUKM MCNONb30BaTb
JavaScript. C nomowpto atpubytoB width n height Ter <canvas> onpegenser 061acTb pMcoBaHMA
pasmepom 535x360 nukcenen. Ecnm oHM He yKasaHbl, pa3mepbl KaHBbl coctaBAT 300x150 nukcenos.
ATpnbyT id onpeaenser ngeHTUdUKaTOp 3ToN 0b6nacTu, YTobbl B Koae JavaScript 6bl10 NOHATHO K KaKoMy
MMEHHO XOJICTYy naet obpalueHue (Begb Ha CTPaHULE MOKET BblTb HECKO/IbKO XONCTOB). KOHTEHT mexay
Teramu <canvas> U </canvas> pgobasnserca A1a CTPAaXxOBKU U BbIBOAMTCA Ha 3KPaH, TONbKO ecu
aflemMeHT <canvas> He NogAep’KuBaeTca.

YT10ObI YTO-TO HapucoBaTb B 06/1acTM, onpeaenseMon Terom <canvas>, HeobXxogMM Kog Ha
JavaScript, BbINOAHALOWMI onepaunn pucoBaHMA. COOTBETCTBYIOLMA KOO MOMHO  BKAOUUTD
HenocpeacTBeHHO B ¢ain HTML namn coxpaHutb ero B otaenbHom daiine. B Hawmx npumepax mol byaem
MCMNONb30BaTb BTOPOW Noaxoa, NOTOMY YTO TaK npole byaeT yMtaTb NporpamMmmHbIN Koa. Hesasmucumo ot
BblIOPaHHOro NOAX04a, HYXKHO CoObLWNTL Bpay3epy, Kak 3anycTUTb KOA, Ha JavaScript. B Hawem npumepe
C nomouwpto atpubyta onload anemeHTa <body>, Mbl coobwaem 6pay3epy, YTO HYyXKHO BbI3BATb
dyHKUMI0O main () nocne 3arpysku anemeHTa <body>.

C nomouwbto aTpmMbyTa src anemeHTa <script> npoucxoamuTt nogkatodeHne damna 1.js ¢
KOZOM Ha JavaScript, rae onpegeneHa ¢yHKumMA main ().

Ona npoctoTbl, BO BCex npumepax nporpamm, ¢ainam JavaScript 6ygem npucsamBaTb Te e
MMEHa, YTO M COOTBETCTBYOWMM UM daiinam HTML.

Coaepmmoe dpanna l.js

daiin 1.js CcOAepUT KOA MporpamMmmbl Ha A3blke JavaScript, pucylowein 3eneHbli
NPsSMOYronbHUK B 06/1acTM pUcoBaHUA, onpeaensemon Terom <canvas>. [na pucoBaHus Tpebyetcs
BbIMNO/IHUTb TPW 3Tana:

1. Mony4nTb CCbINKY Ha aneMeHT <canvas>.
2. 3anpocuTb KOHTEKCT OTOBparKeHUs ABYXMEPHOM rpaduKu.
3. HapucoBaTb AByxmepHOe usobpakeHune, UCNob3ya MeToAbl KOHTEKCTA.

PaccmoTpMM 3TK 3Tanbl NO NOPAAKY.

[TONYYNTb CCbINIKY Ha 91EMEHT <canvas>

Mony4nTb CCbINIKY Ha 3neMeHT <canvas> B nporpamme JavaScript MOXKHO ¢ NOMOLLbIO MeToAa
document.getElementById (). 3TOT MeToh MWMeeT eAMHCTBEHHbI MnapameTp — CTPOKOBbIM
naeHTMdMKaTop, onpeaensemolit aTpubytom id B Tere <canvas> B ¢panne 1.html.

Ecnn meTon BepHET 3HaYeHUe, OT/IMYHOE OT null, 3HaYMT Nporpamme y4anochb NOAYYUTb CCbIIKY
Ha MCKOMbIM 371eMeHT. B NpoTMBHOM c/lydae MOMbITKA cYMTaeTCcA HeyaauyHoW. MpoBepuTb yCNewHOoCTb
MOMbITKM MOXKHO C MOMOLLbIO MPOCTOM WMHCTPYKUMM 1if. B cAyyae Heydauum BbI3bIBAETCA METOZ,
console.log (), KOTOPbIV BbIBOAWUT CBOW NapameTp B BUAE CTPOKM B KOHCO/b Bpay3epa.

MpumeuaHue. B O6paysepe Chrome KOHCO/Mb MOMHO OTKpPbITb, BbiBpaB MYHKT MEHIO
JonoNHNTEeNnbHble WHCTPYMEHTbI- >MHCTpYMeHTbl pa3paboTyunka, uam Haxkas Knasuwy F12 (cm.
puc. 3); B Firefox To ke camoe MOKHO caenatb, Bblbpas NyHKT meHio Tools-> Web Developer->Web
Console (MHCTpyMeHTbI->Beb-pa3paboTka->Beb-KOHCOMb) MAN HaKaB KOMBMHALMIO KAaBULW
<Ctrl4+Shift+K>.
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Puc. 3. KoHconb B Chrome

3aI'IpOCl/1Tb KOHTEKCT OTO6pa>KeHl/1ﬂ ,CI,ByXN\epHOlZ I’pad)MKl/I

dnemeHT <canvas> faeT AOCTYN K MeXaHWM3My, KOTOPbI Ha3blBAalOT KOHTEKCTOM PUCOBaHMUA.
KoHTeKcT pucoBaHmMa — 3To JavaScript-o6beKT, obnagatowmii meTtogamm M CBOMCTBAMM, NPU MOMOLLM
KOTOPbIX MOYHO PUCOBaTb Ha «xoscTe». YTobbl NOAYYUTb STOT OOBEKT, Mbl Bbi3blBaeM A1 canvas
meTton getContext ().

MeToa canvas.getContext () wWmeeT napameTp, onpegenswowuin Tun Tpebyemoro
MexaHM3Ma pucoBaHMA. B paHHoOM nabopatopHoi pabote mbl Byaem MCNob30BaTb ABYXMEPHYHO
rpaduKy, NosToMy meTony nepenaeTtca cTpoka '2d' (byabTe BHUMATENbHbI, PErMCTP CUMBOJIOB UMeeT
3HauyeHue).

B  pesynbTaTe  3TOrO  Bbi30Ba  Mbl noayyaem  KOHTeKCT  (06bekT  Knacca
CanvasRenderingContext2D) M cOXpaHsfiem ero B MepeMeHHOW ctx. 3aecb He BbINOAHAETCA
npoBepKa oWwmnboK, KOTopyto 0653aTesIbHO CeayeT AeNaTh B peasibHbIX NporpaMmmax.

HapucoBaTb AByXMepHOe M3o6pa>1<eHl/|e, NMCNoab3ya MmeTodbl KOHTEKCTa

Mony4nMB KOHTEKCT oTobpa)KeHuA, MNOCMOTPUM, KaK BbIMOAHAETCA PUCOBAHME 3e/1eHOro
npAMoyronbHUKa. [lenaetca 3to B ABa 3Tana. CHayana yctaHaB/AMBaeTCA LBET, a 3aTeM 3TUM LBETOM
pucyeTca (MK 3a1MBaeTCs) caM NPAMOYTOIbHUK.

LiseT moxeT bbITb yKasaH Ntob6biMm cnocobom, noaaeprkmsaembim CSS.
MprMmepbl yKa3aHUA uBeTa:
ctx.fillStyle = "Green"; // Set color to green

ctx.fillStyle

"#00££00";

ctx.fillStyle 'rgb (0, 255, 0)'; // Set color to green
Bce 3T BbIpakeHMA 3a4at0T A4/ 3a/IMBKM 3e/1eHbI HENPO3paYHbIi LBeT.

JavaScript noHMmaeT aHrnMickne HaseaHmAa 6onee 100 uBeToB, Hanpumep Green, Blue, Orange,
Red, Yellow, Purple, White, Black, Pink, Turquoise, Violet, SkyBlue, PaleGreen u gp. MosHbIA cNXUCOK



MOXHO HalTM Ha canTte CSS-Tricks: http://css-tricks.com/snippets/css/named-colors-and-hex-

equivalents/.

KnioueBoe cnoBo rgb B CTPOKOBOM 3HayeHun 'rgb (0, 0, 255)' onpegensetr Tpu
cocTaBasAowMme LBeTa: r (red — KpacHbli), g (green — 3eneHsblii), b (blue — cnHWiA), Karkaas u3 KOTOPbIX
MOeT MMeTb 3HadYeHue oT 0 (HaumeHblee) Ao 255 (Hanbosblee). Boobue UBET B KOMMNbIOTEPHbIX
cuctemax obbIYHO NpeacTaB/ieH KOMBUHaUMEN KpaCcHOW, 3e1eHOM U CUHEN COCTaBAAIOLWMX (TPU OCHOBHbIX
uBeTa), — aToT dopmart HasbiBatoT RGB. Mpu aobasneHnn anbda-coctasnatoLLer (Npo3padyHocTs), popmat
Ha3blBatloT RGBA. 10 YMONYAHMIO LLBET 33/IMBOK YEPHbI M HEMPO3PAYHbIN.

LiBeT TaKkXe MOXeT onpegensatoCa umbpamMum B LWECTHaALATEPMYHOM Koge. [ns Karkaown
COCTaB/AOLWEN LBEeTa (KPAaCHOro, 3e/IeHOT0 U CUHEro) 3afaeTca 3HaveHue B npegenax ot 00 ao FF. 3Tn
3HaYeHUs 06BEANHAIOTCA B OAHO YMC/0, Mepes KOoTopbiMm AobasnaeTtca cumsoa " #", Hanpumep, 3HaYeHne
#FF0000 cooTBeTcTBYET KpacHomy ugeTy, #00FF00 — ApKo-3eneHomy, a #FFOOFF — ¢dumonetosomy
(cmecn KpacHoro M cuHero). LecTHaguatepuyHble Kogbl Haubosee NOMNyAAPHbLIX LBETOB,
cooTBeTcTBYtOWMX CSS-LBETAM, TaKKe MOMKHO MOCMOTpeTb Ha caihte CSS-Tricks: http://css-
tricks.com/snippets/css/named-colors-and-hex-equivalents/.

CeorictBo £111Style onpepenseTt uBeT 3aAMBKU. Bce ¢urypbl, KOTopble Mbl BNOCAEACTBUM
Hapucyem, ByayT 3ano/iHeHbl YKa3aHHbIM LIBETOM.

Mpexae yem MNoOrpysUTbCs B AETasN apryMmeHToB ¢YyHKUMA PUCOBaHUA GUryp, PacCMOTPUM
CUCTEMY KOOPAMHAT, UCNOJIb3YEMYIO 3N1eMEHTOM <canvas> (cMm. puc. 4).

(0, 0) » & Al X
; >
;s O6nactb
A" ' pycoBaHus

<canvas>

(120, 10)

v (400, 400)

Puc. 4. Cuctema KoopauHaT anemeHTa <canvas>

Kak nokasaHo Ha puc. 4, HayaNo CUCTEMbI KOOPAMHAT 3/leMeHTa <canvas> HaxoguTca B
BEPXHEM JIEBOM YI/ly, OCb X onpegenseT KoOpAWMHATy MO ropu3oHTanu (ciesa Hanpaso), a ocb Y —
KOOpZAMHATY NO BEPTUKANW (CBEpXYy BHM3).

MeTon KoHTeKcTa pucoBaHma fillRect npuHUMaeT 4eTbipe aprymeHTa. [lepsble pABa
napameTpa meTtoga onpefenaArT KOOpAMHATbl 1€BOro BepXHero yraa pucyemoro MpAMoYrosbHuUKa B
cUCTEME KOOPAMHAT 3neMeHTa <canvas>, a TPeTUI M YeTBepTblit NapamMeTpbl — LWMPUHY U BbICOTY
NPsMOYronbHUKa (B NnKcenax).

Mocne Toro, Kak 6pay3sep 3arpysut pain 1. html, Bbl yBUAUTE NPAMOYFO/IbHMK, KaK MOKA3aHO Ha
puc. 2.


http://css-tricks.com/snippets/css/named-colors-and-hex-equivalents/
http://css-tricks.com/snippets/css/named-colors-and-hex-equivalents/
http://css-tricks.com/snippets/css/named-colors-and-hex-equivalents/
http://css-tricks.com/snippets/css/named-colors-and-hex-equivalents/

MoBepx 3eseHOro npPSAMOYrofibHMKa Hapucyem MpPsAMOYrOJbHUK C  3a/MBKOM, HO YyXKe
NoAynpo3pavyHbIM CUHUM LBETOM:

ctx.fillstyle = "rgba(0, 0, 127, 0.5)";

3HayeHue anbda-KaHana onpegenserca yncaom B guanasoHe oT 0.0 (npo3payHbi) o 1.0
(Henpo3spayHbIn).

CeoictBo globalAlpha yKasbliBaeT ypoOBEHb NPO3PAYHOCTM A4 Nt06oM rpaduKm, KOTOPYHO Mbl
BMNOCNeACTBMM HapucyemM. YpoBeHb Npo3pavyHOCTU TaKKe 3aaaetca B Buae umcna ot 0.0 (nonHoCTbio
npo3payHbiit) 4o 1.0 (NOAHOCTbIO HENPO3PaYHbIN; 3HAYEHME MO YMONYAHMIO).

[na pucoBaHMA NpAMOYrosibHMKa 6e3 3anuBKkK (T. €. OAHOr0O NUWb KOHTYPa NPSMOYroJibHWUKa)
npegHasHayeH metos strokeRect. OH NpMHMMAaET Te Xe aprymeHTbl, Yyton £i11Rect.

M3MeHUTb LBET KOHTYpPa MOKHO C NOMOLLBIO CBOMCTBa strokeStyle. Cam LBET TakKe MOXeT
6bITb 3a4aH 06bIM NogaepkuaembiMm CSS cnocobom.

MeTtoz clearRect ounwaeT 3a4aHHY0 NPAMOYroabHY0 061acTb OT Il060M NPUCYTCTBOBABLLEN
Tam rpadumKm. Boi3blBaeTcA OH TaK Ke, Kak meToapl strokeRect n fillRect.

BbiBOA TEeKCTa

[Ons BbIBOAA TEKCTA, NpeAcTaBAAloWEro cobolt oguMH N1b KOHTYp 6€e3 3a/1MBKK, MCNONb3YeTcA
meTtoa strokeText:

<KOHTEKCT PMCOBaHMA>.StrokeText (<BHBOOUMEI TEKCT>, <IOPUB3OHTAJIbHAMA
KoopamMHaTa>, <BepTHMKajbHas koopamHaTa> [ , <MakcuMaJibHasa WWUpUHa>] );

C nepBbIMM Tpems NapameTpamm Bce ACHO. YeTBepTbli, Heoba3aTeNbHbIN, NapaMeTp onpeaensert
MaKCMMa/ibHOE 3HAaYeHWE WNPUHbBI, KOTOPYIO MOXKET NPUHATbL BbIBOAMMbIIA Ha KaHBY TEKCT.

MeTtoa £111Text BbIBOAUT 3a[aHHbIM TEKCT B BUAE CNIOLIHOM 3a/IMBKU. BbI3bIBAeTCA OH TakK e,
Kak meTtoq strokeText.

CsolicTBo font 3agaeT napameTpbl WpndTa, KOTOPbIM BYAET BbIBOAWUTLCA TEKCT. ITU NapameTpbl
YKa3bIBalOT B TOM Ke popmaTe, YTo U y 3HaYeHus aTpubyTa CSS font.

CeoicTBO textAlign ycTaHaBAMBAET FOPM3OHTA/IbHOE BblPaBHMBAHWME BbIBOAMMOTO TEKCTA
OTHOCUTE/NIbHO TOYKWU, B KOTOPOM OH ByaeT BbiBegeH (KOOPAMHATbl 3TOM TOYKM 334a0TCA BTOPbIM M
TpeTbum napameTpamm metofoB strokeText um £illText). DTO CBOWCTBO MOMKET NPUMHUMATb
cnepylolme sHayeHuma:

e "left" — BblpaBHMBaAHME NO NEBOMY Kpalo;
e "right" — BblpaBHMBaHME MO NPaBOMY Kpato;
e "start" — BblpaBHMBAHWE NO S1I€BOMY KpPato, €C/IN TEKCT BbIBOAUTCA MO HanpaBaeHUIO

C/ieBa Hanpaso, ¥ Mo NPaBOMY Kpato B MPOTMBHOM C/lyyae (3HaYeHue Mo YMOMYaHMIo);
e "end" — BblpaBHMBaHWE NO NPaBOMY Kpato, eC/IN TEKCT BbIBOAUTCA MO Hanpas/ieHUo
CcneBa Hanpaso, U NO 1IeBOMY Kpato B MPOTUBHOM C/lyyae;
e '"center" — BblpaBHMBAHWE MO LEHTPY.

CBolicTBO textBaseline no3BosiAeT 33a4aTb BEPTMKANbHOE BbIPAaBHWBAHWE BbIBOAMMOIO
TeKCTa OTHOCMTE/IbHO TOUYKM, B KOTOPOW OH ByaeT BbiBeaeH. [LoCTyMHbI Caeaylowme 3HaYeHus:

e "top" — BblpaBHMBaAHME NO BEPXY NPONUCHbIX BYKB;
e "hanging" — BblpaBHWBAHWE MO BEPXY CTPOUYHbIX OYKB;



e "middle" — BblpaBHWBAHWE MO CPeAHEN TUHUN CTPOYHBIX OYKB;

e "alphabetic" — BblpaBHMBaHME No 6a30BOMN NMHUN BYKB eBpOnNencKkmx andaBnTos
(3HaueHMe no ymonuyaHutio);

e "ideographic" — BblpaBHMBaHMeE No 6a30BOM IMHUM MEePOTrINPUYECKUX CUMBOJIOB
(oHa HaxoanTcA YyTb HUKe 6a30BOMN NMHUN BYKB eBponencKknx andaBnUToB);

e "bottom" — BblpaBHUBAHWE MO HU3Y OYKB.

MeTtoa measureText NO3BOAAET y3HATb LUMPUHY TEKCTA, BbIBOAMMOIO Ha KaHBY:
<KOHTEKCT pucoBaHuMA>.measureText (<TexcT>)

TeKcT yKasbiBaeTca B BUAe CTPOKM. MeToq Bo3BpallaeT 06beKT C eAUHCTBEHHbIM cBOMCTBOM width,
KOTOpOE M XPaHUT LUMPUHY TEKCTa B NMKCeNax, 3a4aHHyIo B BUAE Yucia.

PrcoBaHMe CNoXKHbIX GUryp

KaHBa MOKeT BbIBOAUTb HE TO/IbKO NPAMOYro/ibHUKKU. C ee MOMOLLLbI0O MOXXHO HapucoBsaTb pUrypy
NPaKTUYECKN Nt0BOMN CNOKHOCTU.

Kak pucytoTca cnoxkHble durypbl
PucoBaHue KOHTYpa Takol ¢urypbl HauMHaEeTCA € Bbi3oBa MeToda beginPath. 3TOT meTog, He
NPMHMMaEeT NapaMeTpoB U He BO3BPaLLAEeT pesy/bTar.

PucoBaHue cnoxHoi Gpurypbl Bbi3bIBAETCA OOHUM M3 ABYX MeToA0B: stroke unm £i11. NepB.biii
MEeTO/, NPOCTO 3aBEPLUAET PUCOBAHME KOHTYPA GUrypbl, BTOPOWN, MOMMMO 3TOFO, 3aMbIKAET KOHTYP, eC/v
OH He 3aMKHYT, U OCYLLeCTBAAET 3a/MBKY nosyyumslenca ¢urypbl. Oba aTux metoza He NPUHMMAIOT
napameTpoB 1 He BO3BPALLAIOT pe3ynbTaTos.

Echm po metoga stroke Bbi3biBaeTcA meTog closePath, TO KOHTYP TaKkXKe 3amblKaeTcA.

PaccmoTpum meToapbl, KOTopble MpeaHasHayeHbl ANA PUCOBAHMA PA3HOOOPA3HbIX AWHWNA,
06pasyoLLMX rPaHMULbl CJIOXKHOFO KOHTYpA.

MNepo. [NepemelleHre nepa

MpM pUCOBaAHMM C/IOKHOINO KOHTYPa MCMNO/b3yeTca KOHUenuua nepa — BoobpaxKaemoro
WMHCTPYMEHTa pucoBaHuA. Mepo MOXKHO nepemelLatb B S0OY0 TOYKY Ha KaHBe. PucoBaHue Kaxkaow
NIMHUN KOHTYpPA HAa4YNHAETCA B TOYKe, rae B ,D,aHHbIVI MOMEHT HaxoauTcCAa nepo. [Mocne puncoBaHuA I-(a)KAoVI
MHUN Nepo nepemellaeTca B ee KOHEeYHYH TOYKy, U3 KOTOpOﬁ TYT XX& MOXHO Ha4aTb pucosBaHwme
cneayoLen TMHUN KOHTypa.

M3HayanbHO, cpa3y nocne 3arpysku Web-cTpaHuupbl, nepo HaxoauTcA B TOYKe C
KoopauHatamu [0,0], T.e. B BEpXHEM JIEBOM YI/ly KaHBbl. MepemMecTuTb nepo B TOYKY KaHBbI, F4e Mbl
cobupaemcs HayaTb PUCOBAHME KOHTYpa, No3BoAAET MeTod moveTo:

<KOHTEKCT pPMUCOBaAHUA>.moveTo (K<TOpMB30OHTAJIbHAL KOOPOMHATA>,
<BepTHMKAJIbHad KOOpIOMHAaTa>) ;

MapameTpbl yKa3bIBalOTCA B MMKcenax B Buae uncen. Metog moveTo He BO3BPaLLAET pesy/bTar.

[NpAamMble TNHUMK
Mpamble AMHUM pucoBaTb NpoLle Bcero. [l aToro cayxut metog 1ineTo:

<KOHTEKCT pucoBaHuUS>.lineTo (<ropm30HTAaJIbHAS KoopamHaTa>,
<BepTHMKAJIbHaa KOOpIOMHATAa>) ;

I'IapaN\eprl 3a4aloTcA B BUAE Yncen B nukcenax. Metog 1ineTo He BO3BpallaeT pe3yanbTar.



Oyrn

[lnsa pucoBaHuA gyr NnpeaycMoTpeHbl ABa MeToga arc M arcTo.

<KOHTEKCT PMUCOBaHMUA>.arcC (<ropm30OHTAJIbHasaA KoopIOMHaATa>,
<BepTHMKAJIbHaA KoOopOMHATa>, <pamuyc>, <HAYaJIbHBM yIOJI>, <KOHEUHEMN
yroJy>, true|false);

MepBble TpM NapaMeTpa YyKasbiBalOTCA B MUKCeNaX, YeTBepTbi U NATbIN — B paguaHax. Yribl
OTCUYMTLIBAOTCA OT FOPU3OHTaNbHOW Ocu. Ecnm wecTon nmapameTp MmeeT 3HayeHWe true, TO Ayra
puUCyeTcs NPOTUB 4YacoBOW CTPesikM, a ecanm false — no vacoBoi cTpenike. 3HadyeHue false
YCTQHOBNEHO MO YMOMYAHUIO M €ero ykasaHue MoXKeT ObiTb onyweHo. MeTog arc He BO3BpalLlaeT
3HaYEeHMUI.

ToT ¢aKT, YTo YrAbl 334al0TCA B pafMaHaX, HECKONbKO OCNOXHAeT paboty. Ham npuaetca
NnepecynTbiBaTb BEIMYMHDI YI/I0B M3 FPaAyCcoB B paguaHbl C MOMOLLbIO CeAyIOWEero BbiparkeHus:

radians = (Math.PI / 180) * degrees;

34ecb nepemeHHas degrees XpPaHUT 3HadeHMe yrna B rpagycax, a nepemeHHas radians
6yAeT XPaHUTb TO e 3HaYeHue, HO B paguaHax.

<KOHTEKCT pHucoBaHUI>.arcTo (
<IOpM3O0HTAJIbHAS KOOPAMHATA BTOPOM KOHTPOJIBHOM TOUKMU>,
<BepTHKaJIbHaAg KOOpIOMHATa BTOPOM KOHTPOJIBHOM TOUKM>,
<TOpPM30OHTAaJIbHAS KOOPAMHATA KOHEWHOM TOUKM>,
<BepTHMKaJIbHasag KOOPpAMHATa KOHEUHOM TOUKMU>,
<pammnyc>) ;

MeToz CTPOUT AYry OKPYXKHOCTM MO TPEM TOYKaM. 3T TOUKM GOPMUPYIOT ABE NepeceKatoLmecs

JIMHUM, KOTOPbIE ABAAIOTCA KacaTe/IbHbIMM K CTPOALLENCA ayre B ee Ha4a/ibHOM U KOHEYHOM TOYKe.

MeTog arcTo pUCYeT KOHTYP TONIbKO A0 TOM TOYKM, FAe Ayra KacaeTca BTOPON ANHUK. [losTomy
ONA NOSHON BM3yannsaLmMm BTOPOM IMHUK, 06pasytoLLel yron, Bbi3biBaeTca metod 1ineTo.

Koroa metog arcTo Bbi3blBaeTcA CO 3HayeHMeM paguyca, paBHbim 0, CO34aeTca OcCTpoe
coeguHeHue.

Kpusble besbe
[ns pucoBaHWA KpMBbIX be3sbe No YeTbipeM KOHTPO/IbHbIM TOYKaM UCMO/b3YeTCs MeTos,

<KOHTEKCT pucoBaHusa>.bezierCurveTo (
<I'OpPM3OHTAJIbHAA KOOPAMHATA BTOPOM KOHTPOJIBHOM TOUKU>,
<BepTHMKaJIbHasa KOOPpIMHATa BTOPOM KOHTPOJILHOM TOYUKMK>,
<IOpPM3OHTAJIbHAA KOOPAMHATA TPETbEeM KOHTPOJIBHOM TOUYKMK>,
<BepTHUKaJIbHadA KOOPIOMHATa TPeTbel KOHTPOJIbBHOM TOYKIM>,
<IOpPM3OHTAJIbHASA KOOPAMHATA KOHEUHOM TOUKU>,
<BepTHUKAaJIbHaad KOOPIOMHATa KOHEYHOM TOUKM>) ;

MeToa quadraticCurveTo pucyeT Kpusble Be3be No Tpem KOHTPO/IbHbIM TOYKaM:

<KOHTEKCT pucoBaHusa>.quadraticCurveTo (
<TOpPM30OHTAJIbHAS KOOPAOMHATA BTOPOV KOHTPOJILHOM TOUKM>,
<BepTHKaJIbHag KOOpIOMHAaTa BTOPOM KOHTPOJIBHOM TOUKM>,
<ropmM30OHTAaJIbHAS KOOpAMHATA KOHEUHOM TOUKM>,
<BepTHuKaJIbHag KOOpPIOMHATa KOHEUHOM TOUKMU>) ;



MpAMOYTONIBHUKM
HapmcosaTb NPAMOYro/ibHUK B COCTaBe C/I0XKHOT0 KOHTYpPa MOXHO, BbI3BaB MeTo, rect:

<KOHTEKCT PpHMUCOBaHUA>.rect{<ropmszoHTanlbHasa KOoOpIMHATAa>,
<BepTHKaJbHafa KOOpIOMHaTa>, <WMPMHA>, <BEHCOTA>) ;

Mo OKOHYaHWUM pPUCOBAHUS MNPAMOYrosibHMKa nepo OyaeT YCTaHOBNEHO B TOYKY C
KoopamHatamu [0,0], T. €. B BEPXHWNIA NEBBIN YrOJ1 KaHBbI.

ATpUbYTbI NMHWUIA
KaHBa no3BosseT 3a4atb aTpubyTbl IMHUI, @ UMEHHO CTUAb, TONWUHY, GOPMY MX HaYasibHbIX U
KOHEeYHbIX TO4YEK U TOYEeK coeanHEeHUA NNHUN Apyr C Apyrom.

Ona co3paHvAa NYHKTUPHBLIX AWHUA Ucnosib3yeTcs meTon setLineDash (). 3ToT meTop,
NPUHUMaET MacCUB YMCes, onpeaenatolmxX y30p WTpMxa. Yucna yepeayotTca mexay AAMHON oTpesKa
NMHUM M AAUHON npomeskyTKa. CBoicTBo lineDashOffset MOMHO MCNOAb30BaTh ANA 3adaHWA
CMelLLleHMs OT Hayana WTPUXOBOTo y30pa.

CsoiicTBo 1ineWidth 3agaeT TOAWMHY IMHUIA KOHTYPa (B NUKCENax B BUAE YMCna).

Korga pucyemble MHUM 3aKaHUYMBAKOTCA U MMEIOT LUMPUHY, NPEBbIWAoWY 1 NUKCen, MOXKHO
BblIOpaTb TUMN MOABAAIOLLENCA 3aKOHLLOBKM 3TOM JIMHUK, UCNOb3ys CBOMCTBO 1ineCap. Ero 3HaveHue
MOXeT 6bITb O4HOM U3 CNeayioLWmX CTPOK:

e "butt" (cpes) — HayanbHaA M KOHEYHasA TOYKM KaK TaKoBble OTCYTCTBYIOT (3HaYeHue no
YMO/IYaHUIO);

e "round" (Kpyr) — HayasbHas U KOHEYHAs TOYKN MMEIOT BUZ KPYHKKOB;

e '"sqguare" (KBagpaT) — HayasNbHasA U KOHEYHAs TOYKM UMELOT BUA, KBAAPATUKOB.

CeolictBO 1lineJoin 3agaeT dopMy TOYEK COEQUHEHUA NUHUIN Apyr ¢ Apyrom. Ero 3HayeHue
MOXKeT bbITb O4HOM M3 CNeayoLWmnX CTPOK:

e "miter" (KAMH) — TOYKU COEANHEHUSA UMEIOT BUA OCTPOro UAW TYNoro yrna (3HayeHune

Nno YMO/lYaHuIo);

e "round" (3aKkpyrneHume) — TOYKM coeAuHeHuda, obpasylowmne ocTpble Yrbl,
CKpyraawTcs;

e "bevel" (ckoc) — ocTpble yrabl, obpasyemble COEAUHAOLMMANCA NNHUAMU, Kak Obl
cpesatoTcA.

CeoictBomiterLimit 3agaeT AUCTAHLMIO OT TOYKU COEAMHEHMUA, HAa KOTOPYIO MOTYT BbICTYNaTb
ocTpble yrabl, 06pasoBaHHble COEAUHEHWEM JIMHWUI, KOTAA 1A CBOWCTBA 1ineJoin 3afaHoO 3HavyeHue
"miter". Yrabl, BbiCTynatowme Ha 6onbllyto gucTaHUM0, ByayT cpesaHsl.

OnpefeneHne BXOXAEHMA TOYKM B COCTAB KOHTYypa
MHorpa 6biBaeT HEO6XOAMMO BbIACHUTb, BXOAUT I TOYKA C 3a4aHHbIMM KOOPAMHAaTaMU B COCTaB
KOHTYpa C/0XKHOMN GUrypbl. ITO MOXKHO CAeNaThb C MOMOLLbIO MeToda isPointInPath:

<KOHTEKCT pucoranmsa>.isPointInPath ( <ropmzoHTaNbHas KOOPIAMHATA>,
<BepTHKaJIbHAA KOOPIOMHATa>) ;

Ob6e KoopAauHaTbl MPOBEPAEMOI TOYKM YKas3blBalOTCA B BMAE uMcen B nukcenax. Metog,
BO3BpallaeT true, ecAn TOYKa C TaKUMU KOOPAMHATaMW BXOAMT B COCTaB KOHTypa, U false — B
MPOTUBHOM C/y4ae.



3a/aHne a8 CaMOCTOSATEIbHOM PaboTbl
B cootBeTcTBUMK € Bawmm BapunaHTOM, BOCnpounssegntTe OCHOBHble reoMeTpn4eCkne aNeMeHTbI U

TeKCTOoBble Hagnncu, NoKasaHHble Ha PUCYHKe.

E-commerce has grown two to five times faster than before the pandemic
Year-over-year growth of o-commerce as share of total retail saes
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10 Years of TV Series Nobel Prizes by Gender over Time
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Winter Olympic medals per existing country (TOP 5)
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How strongly do you feel connected to Europe?
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Attitude of the German post-reunification generation towards the EU
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Gender Pay Gap in East and West Germany
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Sorts of wine | drank yesterday

Pinot Noir: 40.00%

Primitivo: 60.00%
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The Netherlands: 3.03%
Belgium: 3.64%
UK: 6.01%

Austria: 7.79%

Australia: 8.49%

Germany: 10.06%

Ireland: 12.20%

Lithuania: 30.46%

Czech Republic: 18.32%
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