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BeBeneHue B SVG
by Vincent Hardy (Sun Microsystems)

[aHHasa cepusi AJOKYMEHTOB NOAroTOBieHa Ha OCHOBe MaTepuasnos caiTa Lkonbl KoHcopunyma W3C. STOT caiT sSiBNSieTCS aKCNepUMeH-
TaNbHbIM CEPBEPOM, Ha KOTOPOM CoAepXaHWe AOKYMEHTOB xpaHuTcsa B popmaTe XML. Monb3oBaTensM carita 3T 4OKYMEHTbI AOCTYMHbI B
Bnage HTML (npeobpa3oBaHue Ha CTOpOHe KJIMeHTa ¢ noMowbio Tabnuubl ctunen XSLT) n B Buae PDF (npeobpasoBaHue Tex e AOKYMeH-

TOB B XSL-FO, a 3aTtem B chopmaT PDF).

CopeprxaHue

m  SVG: o6wnn 0630|:11
m [lponcxoxpeHue SVG

m [lpenmyuwiectBa SVG
m SVG B MHTepHeTe
m SVG B apyrux cpenax
m [lpumepbl SVG
m [pocrble reomerpuueckmne opmbl B SVG2
m Bctynnenue
m [lpumep
m [1pSIMOYrOfIbHUKM U 3NUNChI
m OKPYXHOCTWU, MHOIOYrO/IbHUKU U IOMaHble IMHUMN
m TpaekTopumu
B 3aKkyeHune
m Pa6ora c TekctomM B SVG3
m Bctynnenue
m [lpumep
m [pocTton TekcT SVG
m TeKCT BAONb TPaeKTopumn
m HanpasrneHue n opueHTauusa TekcTa
B DneMeHT <tspan>
m BbipaBHMBaHWe TekcTa

B 3ak4eHne

SVG: o6wmnn 0630p

®opmaT SVG (Scalable Vector Graphics - macwutabupyemas BeKTopHaa rpacgumka) - 370 Ho-
Bbli XML-cnoBapb, NpeaHasHayeHHbIN 4515 ONncaHUs ABYXMEPHOW BEKTOPHOW rpadukm Anst UHTep-
HeTa 1 APYrnx NpUNoOXeHui. B aTon cTaTbe AaeTcsa KpaTkuih o63op SVG, KoTopbit 6yaeT unntocT-

1: http://xml.nsu.ru/extra/svgintro_1.xml
2: http://xml.nsu.ru/extra/svgintro_2.xml
3: http://xml.nsu.ru/extra/svgintro_3.xml
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pupoBaTbCcs NpuMmepamu rpacdukm B dopmaTte SVG, a TakxKe UCXOAHbIMU KOAAMMU.

“ . 4
Mocne 4yTeHus 3Ton cTaTbu 0bsi3aTenbHO nocetute nporpammy Sun Developer Connection[sm],
o o . 5
CKayanTe reHepaTop AByxMepHol rpadumkm SVG Graphics2D SVG Generator” u reHepatop SVG-
o . ., 6
cnanpoB SVG Slide Toolkit . Kpome TOoro, no3HakoMbTeCb C APYrMMM M[OJAE3HbIMU pEecypcamu no
7
SVG'.

MpoucxoxxpaeHmne SVG

SVG 6bin pa3pabotaH KoHcopumymoMm W3C8. KoHcopumyM W3C - HeKkoOMMep4ecKkas opraHusaums,
3aHMMaloLWancs pa3paboTKoN OTKpbITbIX CTaHAapToB, Hanpumep, HTML u XML, a Takxe MHOrmx
APYrux BaXkHbiX cnosapei. B cosgaHmmn SVG yyactBoBano 6onee agsaguatv opraHusauuin, Bkatovas
Sun Microsystems, Adobe, Apple, IBM n Kodak.

KomnaHus Sun ¢ caMoro Havasna npuvHMMarna y4dactme B pa3paboTtke cneundukaumm SVG n B pabo-
yer rpynmne 3KCNepToB UMEeeTCs ABa aKTUBHbIX ee npeacTaBuTens.

B HacToswee Bpems (21 mnona 2000 roga) SVG mnmeet cratyc paboyero npoekrta, HO OXuaaeTtcs,
4YTO BCKOPE OH MOJIyYUT CHavana CTaTyC KaHauAaTa B peKkoMeHAauuu, 3aTeM cTaTyc npeanaraeMmon
pekoMeHgauunm 1, HakoHel, CTaTtycC OKOHYaTENbHOMN pekomMeHgauunun. Bbl moXxeTe cnegnuTb 3a CTaTy-
com cneumdurkaunm no SVG Ha odwmumanbHOM canTte SVG.

MpeunMmywecrea SVG

SVG uMeeT MHOro npeuMMyLllecTs nepej Apyrumu dopmatamm nsobpakeHuid, Hanpumep, nepej
¢dopmaTtamun JPEG u GIF, koTopble aBASAOTCS Hanbonee pacnpocTpaHeHHbIMW popMaTamMmn B UHTEP-
HeTe. B yacTHoCTH:

E OTO YMCTO TEKCTOBbIN popmart - daiinibl SVG MOoryT 6biTb MpoYMTaHbl U MOAUDULNPOBAHDI LIN-

POKMM KPYroM MPUJIOXEHUI M 0BbIYHO MEHbLUE MO pasMepy, YEM CpaBHMMble M306paxkeHus B popma-
Tax JPEG wnn GIF.

m  MacwtabupyemocTtb - B 0TIM4mne OT pacTpoBbix popmaToB GIF nnu JPEG, SVG sABnseTcsa Bek-
TOPHbIM bopMaToM. ITO 03HayaeT, YTo nsobpaxeHns SVG MOryT BbIBOAUTHCSA C BbICOKMM KauyeCTBOM
npu no6om paspeweHnn 6e3 BO3HMKHOBEHUSA addekTa "cTyneHek", KOTOpbI MOXHO HabnoaaTe Npu
pacrneyaTke pacTpoBbIX N306paxeHui.

= BO3MOXHOCTb YBEe/IMUEHMSA - Bbl MOXKETE YBEIMUUTL N06YI0 YacTb n3obpaxeHns SVG 6e3 rno-
Tepu KayecTsa.

m TekcTt B rpacbm(e SVG HaxoasT NOMCKOBUKM U €ro MOXXHO BbIA€NATb - B OT/INYME OT pacT-

POBbIX M306pa)KeHMVI, TeKCT B SVG MOXHO BblAENSATb U MOXHO HAaXO0AUTb C MOMOLLbIO MOUCKOBbIX Ma-
LWKH. MOXHO UCKaTb 3alaHHYIO CTPOKY TEKCTa - HanpuMmep, nM4a ropoga Ha SVG-KapTe.

m [puMeHeHMe CKPUNTOB M aHUMaUMA - SVG NoO3BOJIAET CO34aBaTb AMHAMUYHYIO U MHTEPAKTUB-

Hyto rpaduky, ropa3no 6osiee U30LPEHHYHO, YEM MOXHO cAenaTb C NMOMOLLbIO PacTpOBbIX M306paxe-
HUI unn gaxe Flash-npunoxeHuin.

s CoBMeCTMMOCTb C TexHonormemn Java - SVG COBMECTUM C BbICOKOTEXHOSIOMMYHbLIM Java-
rpacdunyecknm asuxkom Java 2D API. HanpuMep, Nno3HaKOMbTECh C FEHEepPaTOpPOM ABYXMEPHOW rpa-
dukn SVG™ B pasgene Sun Developer Connection11
4: http://wwws.sun.com/software/xml/developers/

5: http://xml.apache.org/batik/

6: http://wwws.sun.com/xml/developers/svg-slidetoolkit

7: http://wwws.sun.com/software/xml/developers/svg/#resources
8: http://www.w3.org/

9: http://www.w3.0rg/Graphics/SVG

10: http://xml.apache.org/batik/
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m OTO OTKPbITbIA cTaHAAPT - SVG sABNsSETCA OTKPbITON pekoMeHaaunel. B otnnume ot gpyrux ¢op-
MaToB, SVG He siBnsieTcs Yben-nnmbo cobCTBEHHOCTLIO.

m 370 umcTbii XML - 6yayun popmatom XML, SVG npenoctaBnseT Bce npemmyuiectsa XML:
m B03MOXHOCTb paboTbl B pasnnyHbIX cpeaax.
m WHTepHaumoHanusaums (nogaepxka Unicode).
m Llnpokasa AOCTYNHOCTb AN pasfiMYHbIX NPUIOXKEHWNA.
m Jlerkas moamdukauma vyepes ctaHaapTHole API, Hanpumep, DOM API.

m Jlerkoe npeobpasoBaHue Tabnuuamu ctunen XSLT.

SVG B MHTEepHeTe

Mockonbky SVG sBnsetrca dopmatom XML, SVG-rpadmka MOXeET Nerko reHepupoBaTbcs Beb6-
cepBepamMu "Ha neTy" C MCNosb30BaHMEM CTaHAAPTHbIX cpeactB XML, MHOrme us KOTOpbIX Hanum-
caHbl Ha Java. Hanpumep, Beb6-cepBep MOXET reHepMpoBaTb BbICOKOKa4YeCTBEHHbIE U MPU 3TOM He-
6onbwue no o6veMy rpadmMkn Ha OCHOBE onepaTMBHbIX BUpPXKEBbLIX CBOAOK.

SVG no3BonseT co3gaBaTtb rpadurKy C NOMOLLbIO CneumanbHbiX rpadruyecknx nakeTos (CM. CNOUCOK
o 12 13
npunoxexnun SVG ) nnu astTomatmyecku (Hanpumep, ucrnonb3ysa JavaServer Pages ). SVG no-

3BOJISIET JIErKO MaHUMYNMpPOBaTb rpaduKoON C MOMOLbI CTaHAAPTHbLIX MHCTPYMeHTOB XML.

SVG B gpyrmx cpepax

BO3MOXHOCTb paboTbl B pasnunuHbIX cpegax - KiawyeBoe npeumylectso SVG. Hanpumep, ¢ no-

o 14
MOLLbIO [eHepaTopa ABYxXMepHon rpadwuku SVG™ nwoboe Java-npuioxeHue MOXeT 3KCMOpPTUpPO-
BaTb rpaduky B dopmate SVG. U 3atem 3Tn naobpaxeHus MOryT MMNOPTUPOBATLCS, MpoCcMaTpu-
BaTbCA U MOANPULMPOBATLCS B Pa3/INYHbIX cpeaax.

MpumMepbl SVG

3aMmeuyaHue
YT106bI NOCMOTPETH 3TN NPUMEPLI, BaM NOHaA0buUTCs oAuH u3 6ecnnaTHbIX NPOCcMOTpLLMKOB SVG:

. 15
] Batik ~~ - npunoxeHune Java

[ Adobe SVG Viewer 16 onsa Windows n MacOS

Kcratun

Ecnn Bbl mncnonb3yete ansa npocmotpa Adobe SVG Viewer: HaxaTtue Alt nossonser tackatb SVG-
rpacduky, Ctrl nozsonser ysennumeatb, a Shift+Ctrl - ymeHbwaTb. MNpy HaxaTuM NpaBoii KHOMKW MbIlUK
Ha SVG-rpadwuke BbiNagaeT MEHK, B KOTOPOM OAHa M3 OMUMI MO3BOJISET NMPOCMOTPETb UCXOAHbIX KOZA
SVG-pokyMmeHTa.

11: http://wwws.sun.com/software/xml/developers/

12: http://www.w3.org/graphics/svg/svg-implementations
13: http://java.sun.com/products/jsp/

14: http://xml.apache.org/batik/

15: http://xml.apache.org/batik/

16: http://www.adobe.com/svg/viewer/install/
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AHnMaumsa

DTOT NPUMEp AEMOHCTPUPYET NPUMEHEHWE AeKNapaTUBHOM aHUMaLU MK - Bpallawwmnitca SVG-TeKCT:

3TOT NPUMED QEMOHCTPHDYET aHMMagHD B SV,
3nece OB AHWMWPOSAHHEEX NPAMOYMONEHMKS
M AHMMHDOBAHHAR CTPOKE TekcTa, JnA Kamgors 1Ml
sTix ofbEKTOR 3NEMEHT <animateTransform:
ONpegenseT, Kax gomnwed TpaHcdopMupoBaTecs afserT
[HANPWMED, BPAWATECA MAKM W3MEHATE CE0A pazmep).

17

OpurnHanbHbii SVG-daiin

NMpuMeHeHMe CKPUNTOB

OTOT NpMMep AEMOHCTPUPYET NpUMEHEHME CKPUNTOB U CCbINIOK. KOHKPETHO, NoKas3aHo, Kak Moau-
dvumpoBaTb rpaduKy B 3aBUCUMOCTM OT COBbITUMA (K/TMKOB MbIWbIO) M KaK MOXHO MpuBA3bIBaTb K
SVG-rpaduke gpyrme 4OKYMEHTbI:

3TOT MpUMED AEMOHCTDMPYET NPMMEHEHWE CKPWMMTOE M CCBINOK.
Ecnu skl HABEmETE Kypcop Ha Gywey 'S, W wamn G,
GyKBES CTAHET KPACHOH W BHWMIY NOASMTCA
TEKCTOBDE ONWCAHKE. KpoMe Torg, 3To npuMep Cco3gaHuA
CERINKM! BCNK B KAMBHHTE HA Sywey "G,
OTHDOETER OHHO W SAMDYIMTCA CART wWiww, SUn. oo,
Tagme 3g8Cs WMEETCA NPUMED NPKBRIKH COBRTIAR K AHWMALWN!
Ecnu BEl BNMHEHWTE HA Byrzy 'S, AHMMALKMA 3Ny CTHUTCA.

8

OpuruHanbHbi SVG-g:lgaifm1

17: http://xml.nsu.ru/extra/svgsamples/animation.svg
18: http://xml.nsu.ru/extra/svgsamples/scripting.svg
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OUnbTpbI

3TOT NpUMEep AEMOHCTPUPYET BO3IMOXHOCTU punbTpoB SVG, Kak MOXHO co3aaBaTb TEKCTYPbl U 3d-
heKT cUsHUSA:

STOT NpHMER WRMOCTRMpYET SunseTpel SWE.
Jgecs HCMOoNe3IYeTCA TpW hunsTpa:
oOuH CosgasT oHOBYE TEKCTYRY,
ogWH cosgaet sbdesT CHMAHKMA GyRE TEKCTA
M BlLE GOWH COS08ET TPEXMEpH=A SthdwerT TeRcTa,

19

OpurnHanbHbii SVG-caiin

CtaTtMuyHasn rpaduka

DTOT nNpuMep AEMOHCTPUPYeT CMelaHHOe WCMOJIb30BaHMe PasfIMyHbIX CTaTUYHbIX BO3MOXHOCTEN
SVG: TeKCT, CnoxHble popMbl, 06BoaKK, DunbTpbl (TEHL), NPO3pa4YHOCTb M 06pe3ky (clipping):

STOT NPUMED ASMOHCTOWMPYET HEKOTOPRE M2 S03MORHOCTER SWGE.
Mpadiika cogepeiaT HeConsko cnomesn daopm,
HAMNDWMMED, PACNONOMEHHEIR © NES0E CTOpOHL. Kpome Torma,
aneck MCMONBSYATCA NORYNPOZpAYHOCTE (TEReT "SWiE"
HANOAUBMHY NPO2PaYHElE), QUNsTpel (TEHE ¥ TERCTA
"EVG") M TOHKDE YNPABNEHME TERCTOM
(paccToArMe Mawxay Bykeamu B cTporay "Scalable”,
“wackor” W "Graphics”

0

OpuruHanbHbi SVG-gl;aifm2

19: http://xml.nsu.ru/extra/svgsamples/filters.svg
20: http://xml.nsu.ru/extra/svgsamples/static.svg



http://xml.nsu.ru/extra/svgsamples/filters.svg
http://xml.nsu.ru/extra/svgsamples/filters.svg
http://xml.nsu.ru/extra/svgsamples/static.svg
http://xml.nsu.ru/extra/svgsamples/static.svg

Wkonbl KoHcopumnyma W3C: BeegeHune B SVG http://xml.nsu.ru

NMpocTtblie reoMmeTpuyeckue popmbl B SVG

B npumepe 3TolM rnaBbl AEMOHCTPUPYIOTCSA reomeTpuyeckne opMbl, KOTOpble CO34atoTcs C Mo-
MOLLbIO 3N1EMEHTOB <rect>, <circle>, <ellipse>, <polygon>, <polyline>, <path>, <g>

BcTtynneHue

B SVG nMeeTCs HECKOIbKO OCHOBHbIX Fr€OMETPpUYECKUX POopM:

MpsaMoyronbHUKN
OKpy>XHOCTH
DAnuncsl

NnHnun

JlomaHble NnHUn

MHOroyronbHUKN

3T 6a3oBble HOpPMbl, BMECTE C TpaekKTopusiMmn, 06pa3yroT MHOXeCTBO rpadudeckux dopm SVG. B
3TOM AOKYMEHTE Mbl MO3HAaKOMWMCH C TEM, KaK 3a4atoTcs 3TU POPMbl M KaK OHU KOMBUHUPYIOTCS B
CNOXHbIA PUCYHOK (B HaweM npuMepe 370 m3obpaxeHune TenedoHa). Kpome Toro, 3gecb 6yaer
BKpaTue OMucaHbl MeToAbl FPYNMUPOBKM pPasfM4YHbIX 3MEeMEHTOB U 3ajaHue TpaHcdopmauum
BHYTpU rpynnebl.

O6paTuTe BHMMaHMe: CTUNEeBble aTpubyTbl He 06CYyXAalTCA B 3TOW cTaTbe. HO Bbl MOXeTe no-
CMOTPETb B UCXOAHOM SVG-haiine, Kak OHW UCMOSb3YOTCA ANA CO3AaHMA FPaANEHTHbIX 3a7MBOK.

Mpumep

[aHHoe n306paxeHne COCTaBMIEHO M3 pasfINYHbIX FEOMETPUYECKUX OPM, OMUCAHHbLIX B dopMaTe

SVG:
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1

OpuUruHanbHbi SVG-g:l;aifl.n2

MpocTtbie rpadunyeckme ¢opmbl 06pasyoT m3obpaxeHue TenedoHa. OH COCTOUT U3 Creaylowmnx
yacTten:

m Tpybka, oHa COCTOUT U3 ABYX JUTMNTUYECKNX YacTeN N NPSAMOYTOJIbHOM PyYKU

m Pblyar, Ha KOTOpPOM neXxuT Tpybka - oH 06pa3oBaH ABYMS CKOLIEHHbIMU NPAMOYrofibHUKaMun

m Kopnyc - oH nsobpaxeH C NoMOLLbK JTOMaHOW NNHUKN

| Ha60pHoro nonsg - oHo M306pa>|(eHo C NOMOLbO MHOMOYroJsibHMKa 1 aAseHaauaTu KpyriblX KHOMOK

| | LIJHyp - 3TO TPAaeKTopu4d, 3aaHHada C NOMOLLbIO KBagpaTHbIX KPUBbIX be3be

B cneayowmnx naparpadax Mbl MO3HaKOMUMCS C KaXXAOW U3 3TUX AeTanen BHUMaTesbHee

MpPSAMOYrosibHUKM U SJJIUNChbI

B HaweM npunMmepe pr6|<a M306pa)KEHa C NOMOLWbIKO ABYX 31JIMMNCOB N CcoeaunHAWero nx npsamo-
yrojibHuUKa. CJ'Ie,CI,yI'OLIJ,VIX KoA q)OpMVIPYET 3TOT NPAMOYIrOJibHUK U 3/1JIUNCbl:
<g id="Handset" transform="translate (70, 90)">
<rect y="-30" height="40" width="260" />
<ellipse cy="20" rx="45" ry="50" />
<ellipse cy="20" rx="45" ry="50" transform="translate(260)" />
</g>

34€ecb C NOMOLWbIO dM1ieMeHTa <g> 3ajaeTtcs rpynna obbekToB ¢ uMeHeM "Handset". Hauyano BHyT-
pEeHHeN cMCTeMbl KOOPAWHAT 3TOW FPynnbl HAXOAMUTCS B Touke ¢ koopauHatamu (100, 60); apyrumm
C/loBaMK, BCE KOOPAMHATbl reoMeTpuyecknx ¢opm BHYTPU 3TOr0 3/eMeHTa <g> OTCUYMTbIBATCH
OTHOCUTENbHO TOYKM C KoopamHaTamm (100, 60) Takum ob6pa3om, 4YTo AN 06BHLEKTOB 3TOW rpynmnbl
3Ta To4dka BbICTynaeT HayasnoMm koopauHat (0, 0). Mbl HauMHaeM c n3obpaxxeHns NPAMOYrofibHMKa
BblCOTOM B 20 1 wwupuHoi 200. 1S 311MNCOB HYXHO 3a4aTb AONOSIHUTE bHbIE aTpUbyThi:

B CX U/ CY 3a4al0T UEHTP 3//IUNCa

21: http://xml.nsu.ru/extra/svgsamples/shapes.svg
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B X 33gaeT X-nosyocb aanunca
B ry 3ajaeTt Y-nosyochk 3saurca

MOCKONbKY Mbl MPUMEHWUNN 31EMEHT <g> ANIS FPYNNUPOBKM TPEX COCTaBMSIOLMNX KYCOUYKOB TPYbHKY,
Mbl MOXEM W3MEHWUTb MOoJIoXeHne TPybKM Ha pUCYHKe NpOCTO MoAUdMUUPYS 3HaYeHue aTpubyTa
transform anemeHTa <g>, ANS 3TOr0 HaM HE HYXHO M3MEHSATb KOOPAMHATbI KaXA0N aneMeHTapHOMN
opmbl.

Cnep,y+ou.1m71 npuMep Koaa pUCyeT nNnpAaMoyrosibHUKu, M3o6pa>l<arou_w|e pblyar Tened)OHa:
<g transform="translate (200, 80)">
<rect x="-30" height="50" width="10" transform="skewX (10)"/>
<rect x="-30" height="50" width="10" transform="skewX (-10)"
translate (50, 0)"/>
</g>

OTM pABa NpsAMOYrofibHUKA HEMHOro OT/M4YatoTCs OT MNepBOro, MOCKOJSIbKYy 34ecb B aTpubyTte
transform onwuceiBaetca cBoncTtBo "skew" (ckoc), koTopoe mno3BonseT HaMm Jobutbcs addekTa
CKOCa CTO€K pblyara. KpOMe TOro, 3aeCb Mbl caBuraeMm npsaMoyrosbHMUKKM, 3agaBasd UX HOBbIE Ha-
YyasibHble TOYKU. DTO AeNaeTcs yCTaHOBKOW 3Ha4YeHnn atpnubyToB X 1 y aNeMeHToB <rect>

Opr)KHOCTM, MHOroyroJibHUMKu1 m JioMmaHbie JINHUn

B HaweM npuMmepe ana nsobpaxeHusi koprnyca TenedoHa Mbl UCMOMb3YEM JIOMaHyH JIMHUIO, ANS
n3o6paxeHnss HabopHOro MoNMsi - MHOrOYroflbHWK, a And M306paXKeHWst KHOMOK - ABeHaauaTb
OKPY>XHOCTel. Mbl rpynnupyemM HabopHoe noJsie C KHOMKaMu, a 3aTeM KOMBUHUPYEM 3Ty rpynmny c
KoprnycoM TenedoHa M nosiydaeM ewe ogHy rpynny. Cneays TakoMy rpynmnoBOMYy MOAXOAY, €Ciu
HaM NMOHaZobUTCA U3MEHUTbL MOJIOXKEHWE HABOPHOrO MOJISi C KHOMKAaMM OTHOCUTENIbHO Kopryca Te-
necdoHa, HaM HyXHO 6yAeT M3MEeHWUTb TONIbKO KOOPAWHATbl BHYTPEHHEN rpynnbl, HE MeHss Habop-
HOro MoJIst U KHOMOK. Cneaytowmii Koa pUcyeT OKPYXXHOCTb C 3alaHHbIM LIEHTPOM:

<circle id="phoneKey" cx="0" cy="0" r="14"/>

B aneMeHTe <circle> aTpubyTbl CX MU Cy ONpeaensioT NoSIoXKEHME LEHTPa OKPYXXHOCTH, a aTpubyT r
3a4aeT ee paauyc.

Mbl MO3HAaKOMUANCL yXe C TpeMs 6a30BbIMM reoMeTpuyeckumm opMamm - oHU 06nagaroT nerko
onpegensieMbiM KOHTYpoM. Ternepb Mbl NepexoauMm K apyrum dopmam, KoTopble TpebytoT Ansa onu-
CaHusa cBoero KoHTypa 6onee cneumdunyHbiX AaHHbIX. Hanpumep, cnepyrowmin koa 3agaet Habop-
HOe none TenedoHa - onpeaenseTcs anemeHT <polygon>, MMeKLWNIi YeTblpe yrnia, oH dopmmpyeTt
YeTbIpexyro/ibHUK:

<polygon points="-65,-20 65,-20 65,110 -65,110" />

BaxxHbIM aTpubyToM 3neMeHTa <polygon> aBnsetca aTpubyT points. B KauecTBe 3HauYeHWs 3TOro
aTpmbyTa MCNofb3yeTcss CIUCOK KOOPAWHATHLIX Nap Touyek (ABa 3HauYeHWs ANna Kaxaow Touku). B
HaleM npuMepe 3aAaeTcst MPAMOYrofibHUK, HO 3feMeHT <polygon> MOXeT 3agaBaTb He TOMbKO
YETbIPEXCTOPOHHME MHOMOYrOfIbHUKWN U MX CTOPOHbI MOFYT HE 6bITb PaBHbLIMMU.

[JByxmepHble duUrypbl MOXHO 3ajaBaTb WU HE TONIbKO Kak MHOMOYrosibHUKW. [na 3TOr0 MOXHO uC-
nonb3oBaTb 3neMeHT <polyline>. EAWMHCTBEHHOE OTAMYME 3aK/IOYaeTCsl B TOM, YTO 3EMEHT
<polygon> aBToOMaTM4eCKKN 3aKpbIiBaeT GUrypy JIMHNEN MeXAY NEPBON M NOCNeAHEN Toukon (ecnm
OHM He coBMajatoT), a anemeHT <polyline> octaBnsieT purypy oTkpbiTon. Crneayrowmnii Kog pucyet
Kopnyc TenedoHa Kak JIOMaHy JIMHUIO:
<polyline points="-75,0 75,0 80,40 110,50 140,230 -140,230 -110,
50 -80,40 -75,0" />
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TpaekTopum

TpaekTopun B SVG npeacTaBnsaoT KOHTypbl 06bekToB. OaHMM u3 Hambonee BaXkHbiX aTpmbyToB
anemMeHTa <path> gasnsetca atpnbyT d, KOTOpPbIN COAEPXKUT AAHHbIE, ONUCbIBAOLWME TPAEKTOPUIO.
ATpmnbyT d HeceT MHCTpyKumm Tuna "moveto" (nepemectuts), "line" (nposectn nuHUI0), "curve"
(npoBectn kpuByto besbe BTOpOI wnam Tpetben ctenenHun), "arc" (nposectn ayry) m "closepath"
(3akpbITb TpaekTopuio). Bce 3T uMHCTpyKumm o603Ha4varoTcsa Kakon-Hubyab oaHon 6ykBon
(HanpumMep, "moveto" ob6o3HavaeTcs cumBosioM M). B Hawem npuMmepe Mbl UCMOb3YEM MHCTPYK-
umm "moveto" n "quadratic bezier curve". Cnegytowmnn Kog 3agaeT KpuByto, nsobpaxarwwyto Tene-
(OHHbIN LWHYP:
<path id="cord" d="M 235,130 g 25,0 25,25 q 0,25 25,25 q 25,0 25,
25 q 0,25 25,25 q 25,0 25,25 g 0,25 25,25 q 25,0 25,25 q O,
25 25,25 q 25,0 25,25" />

B aTpmbyTe d Mbl cHauana 3agaeM MHCTPYKUMIO M, KOTopas AaeT yKasaHue caenatb CABUM K HOBOM
TOUKE, OT Hee HayHeTca Kpusas. 3arnasHas M B JaHHOM ciiyyae 03HAyaeT, YTo B OMMCaHUU UC-
NnoJib3yloTCs abCoMIOTHbIE KOOPAMHATHLI, @ MaseHbKas m - UTO WUCMOJb3YKTCA OTHOCUTESIbHbLIE.
Mocne Toro, Kak Mbl C MOMOLLbIO MHCTPYKUUK "moveto" onpeaenvinn HauasbHyl TOUKY TPaeKTo-
pUK, Mbl UCMOMb3yEeM MHCTPYKUMIO q ANS 3a4aHUs CerMeHTa KpuBoi Besbe BTOporo nopsiaka. U
CHOBa, MafieHbkasl ¢ O3HauyaeT, YTO OnuMcaHWe AAeTCs B OTHOCUTESIbHbIX KOOpAMHAaTax, a 3arnas-
Has Q - yTo B abCoONOTHLIX. MMapaMeTpaMun KOMaHAbl q ABSETCS CEpUs KOOPAMHATHLIX Map B BUAe
(x1,y1 X,y). DT KoopANHaTHbIE NMapbl 3aAaloT KPUBYH Be3be BTOporo nopsigka, kotopas NpoxoanT
M3 TeKyLlel TOYKN B TOUKY C KoopAMHaTaMu (X,y) Ucnonb3ys Touky (x1,yl) B KauecTBe KOHTPOJb-
HoW. Mocne BbIMNOMHEHWUS OAHOW WHCTPYKLMM ¢, TEKYLLas Touka NMepemMecTUTCs B COOTBETCTBUM C
KOOpAMHATHbIM MapaMeTpoM. MOCKONbKY Mbl UCMOMb3YEM OTHOCUTENIbHbIE KOOPAMHATbLI, Mbl MOXEM
nepeMecTuTb n3obpaxeHue TenedOoHHOro WHypa, NPOCTO U3MEHMB KOOPAMHATLI HauyasibHOW TOUKM.

3akJ/iroueHme

B npumepe 310N rnaBbl Mbl 06beanHUAM 6a30Bble reomeTpuyeckne hopMbl U TpaekTopun. Mbl He
TONIbKO MCMNOJSIb30BaiN CaMble CYLLEeCTBEHHblE aTpUBYyTbl Ka)KAOro 3/ieMeHTa, HO U MCMoJib30Banu
KOMBUHaLUMM pa3nMYHbIX 31IEMEHTOB M MCMNOSIb30Bann ANa HUX rpyrnnosBble aTpubyTbl. Pucys Tpaek-
TOPUU, Mbl UCMNOML30BasIM OTHOCUTESIbHbIE KOOPAMHATbI, TaK YTO MepeMeliatb TpaekTtoputo 6blno
HECJI0XHO. 3a AO0NOJIHUTENbHOM MHQOpMaLMen, OTHOCALLENCS K MCMONb30BaHMIO U OMNpeaesieHnto
6a30BbIX reoMeTpuyecknx (opM, a TakXe OTHOCALENCS K pasiMyHbiM aTpubyTaM 3sneMeHTa

<path>, noxanyiicta, obpawarTtecb Ha oduumanbHbi cant W3C SvG*,

Pa6oTta c TekctoMm B SVG

B npumepe 3ToM rnaebl NpeAcCTaBAAKTCS OCHOBHbIE BO3MOXHOCTU paboTbl C TEKCTOM, MMerLmecs
B SVG, 1 6yayT npeactaBfeHbl aneMeHThbl <text>, <tspan>, <textPath>, <defs>, <use>

22: http://www.w3.0rg/Graphics/SVG
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BcTtynneHue

B SVG nmMetoTcs MoLWHble BO3MOXHOCTM paboTbl C TeKCTOM. SVG MOXHO MCNOMb30BaTb Kak Ans 3a-
[aHWS NPOCTOM CTPOKK TeKCTa, Tak U ANs onpeaeneHns 04eHb CNOXHOIo, MHTEHCMBHO OTdopMaTH-
pPOBaHHOro TEKCTa, WM TeKCTa, UAyLlero BAOJIb NMPOM3BOJIbHOM TpaekTopuu. B aTon rnaBe Mbl No-
3HaKOMMMCS CO CNeaylLlWwmMMM TEKCTOBbIMWU CBOWNCTBaAMU: ONpeaesieHNEM rapHUTYpbl, OpueHTaumnen
M HanpaBNEeHWEM TeKCTa, BblpaBHMBAHWEM TEKCTa U MHTEHCMBHbLIM (POPMaTUPOBAHMEM C MOMOLLbIO
35eMeHTa <tspan>.

SVG Text

\ /7
K. \ j'f /

Mpumep

3

OpurnHanbHbIn SVG- a|i7u12

B 3TOM npuMepe MHOIO TEKCTOBbIX 3/IEMEHTOB, KOTOPbIE HaM coobuatoT, 4to "SVG is very cool!":

23: http://xml.nsu.ru/extra/svgsamples/text.svg
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m 3aronosok ("SVG Text")

m TekcT, naywmn saonb kpmson ("SVG" yepHbiMK, 6enbiMu n KpacHbiMM BykBamm)
m TekcT, naywmn septukanbHo ("is")

m [lepeBepHyTbIv TekcT ("very")

m TekcT 60okom ("SVG" kak BepxHUI nHAEKC BbipaxeHus "cool!")

m BHyTpeHHuI TekcT SVG ("SVG" c bykson "V" Hag 6ykson "G")

B cnenyrowmx naparpadax Mbl NO3HAKOMUMCS C KaXZAbIM U3 3TUX TEKCTOBbLIX 3/IEMEHTOB NoApo6-
Hee

MpocToi TekcT SVG

3aronoBok "SVG Text" ncnonb3yeTt aneMeHT <text>, KOTOpPbIN ABNAETCS POAUTENLCKMUM 31IEMEHTOM
ANa BCeX TEKCTOBbIX 06bekToB B SVG. DneMeHT <text> no3BonasieT KOHTPO/IMPOBATb MOJIOXKEHUE
CTPOKM TeKCTa, BblpaBHMBaHMWE TEKCTa W Apyrne cBoncTea. BoT KoA, KOTOpbIN oTo6paxkaeT Hal 3a-
ro/I0BOK:
<text x="200" y="80" style="text-anchor:middle; font-size:60;
font-weight:800; font-family:Verdana; font-style:italic">
SVG Text</text>

Ero atpubyTbl X M y ynpasnsioT MOJOXeHMeM "TekCcToBoro skops" text-anchor. Sikopb sBnsiercs
TOYKOM OTCYeTa, OTHOCUTENIbHO KOTOPOM pa3MelwlaeTcsa TekcT. ATpubyT style copepxut CSS-
CBOWCTBa, onpegenstowmne CTUIb TEKCTa U ero nonoxeHue. Hanpumep, ceonctea font-size, font-
family, font-style n font-weight 3agatot xapaktepuctmku wpudTa, NCNoNb3yemMoro Ans otobpaxe-
HMA TekcTta. CBolCTBO text-anchor onpegenseT, Kak MO3NMUMOHUPYETCA TEKCT OTHOCUTENIbHO TeKC-
TOBOro sIKOpsi. B HaweM npumepe TeKCT LEeHTpyeTcs OTHOCUTENbHO TEeKCTOBOro skops. [anee Mbl
NO3HaKOMUMCA U C APYTMMWN BO3MOXHbIMW 3HaYE€HUSIMU 3TOr0 CBOMCTBA.

Mbl MCNONBb30BaAN AN ONUCAHMA BHELIHEro BUAA TEKCTa CaMble MPOCTbIE CBOWCTBA, HO B SVG ecTb
1 ropasao 6onee MOLIHbIE CPEACTBa YMNpaBieHUs BUAOM TEKCTa.

O6paTuTe BHMMaHue: ornpegensas aneMeHT <text>, Mbl He CTasM OCTaBNATb BOKPYr TekcTa "SVG
Text" npobenoB n cumBosioB bopMaTMpoBaHuUA. BaxHo 3HaTb, uTo SVG penaet c npobenamu u
cumBonamMu GopmMaTMpoBaHna BHYTPU dneMeHTa <text>. To ke caMoe OTHOCUTCA U K 3/1eMEHTY
<tspan>. 3a pononHuTenbHoM uHdboOpmMauunern obpawantecb Kk pasgeny "White space handling”
oduumanbHom cneumdmkaumm no SVG.

TeKCT BAOJ/Ib TPAEKTOpUU

OpHa n3 MoLHbIX cnocobHocTel SVG - 3TO MaHMNyIMpoBaHWe TeKCTOM, pasMellaeMbiM BAOMb NPO-
M3BOJIbHOM TpaekTopuun. B HaweMm npumepe ana msobpa)keHns TeKCTOBbIX 3/1EMEHTOB BAOJb KpU-
BOM nuHum (3to 6ykebl "S","V","G", okpalleHHble B YEpPHbIA, KPACHbIA N XENTbIA LBET COOTBETCT-
BEHHO) Mbl UCMONb30BaNM Cneaylwmni Koa. TOT Xe MeTos Mbl UCMOoNb30Bann U Ana otobpaxkeHus
APYTnX TEKCTOBbIX 3/1IEMEHTOB Ha COOTBETCTBYIOLMX TPAEKTOPUSIX:

<defs>

<path id="Pathl"
d="M -100 0 ¢ 0 -100 200 -100 200 0" />
</defs>

<g id="textLayoutl" transform="translate (200, 250)">
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<use xlink:href="#Pathl" style="stroke:yellow; stroke-width:40;
fill:none;" />

<use xlink:href="#Pathl" style="stroke:black; stroke-width:1;
fill:none;" />

<text style="font-family:Verdana; font-size:80; font-weight:800;
fill:blue; text-anchor:middle">

<textPath xlink:href="#Pathl" startOffset="145" >
<tspan style="fill:black">S</tspan>
<tspan style="stroke:black; fill:white;">V</tspan>
<tspan style="fill:red">G</tspan>

</textPath>

</text>

</g>

Onsa Toro, yTo6bl pa3MecTUTb TEKCTOBLIN 6/10K BAO/b MPaHULbl FEOMETPUYECKON (POPMbl UM Tpaek-
TOpWUKU, HAM CHa4vana Hy>XHO onpeaenuTb aneMeHT <path>, ncnonbsys sanemeHT <defs>. 3aTeM Mbl
OO0KHbI CKOHCTpyupoBaTb 6510k TekcTa (OH 6yAeT pa3MelwaTbCs BHYTPU rPyNnUPYIOLLEro 3/1eMeHTa
<g>), KoTopbin 6yaeT oTobpaxaTbCs BAONb TpaekTopuu. Knioyesol MOMEHT - 3ajaHue 3neMeHTa
<textPath>, OH yka3sbiBaeT Ha Hy>XHY TpaekTopuio ¢ nomowbio atpnbyTta xlink:href. Ecnu Tpaek-
TOpUSA TakXe A0/HKHA oTobpakaTbCs, MOXHO MCMOAb30BaTh 3anucb use xlink:href, kak ato n cae-
NaHo B HaweMm npumepe. B anemeHTe <textPath> mMoryT 6biTb 3a4aHbl pa3nnyHble AOMNONHUTENb-
Hble aTpubyTbl, NO3BOASAKOLWME YNpPaBAATb OTOOpaxKeHMeM TeKCTa Ha TPaeKTopun - KpoMe Tex
CBOWCTB, KOTOpble MOXHO YCTaHOBWUTb ANSA 3neMeHTa <text>. ATpubyt startOffset onpenenser, B
KakOM MecTe HauyMHaeTCs TEKCT OTHOCUTE/IbHO HavyasbHOM TOUYKKN TPaeKTopuu.

B 3TOM KOoAEe Mbl UCMOMb30BaAW 3MeMeHT <tspan> Ans okpawmBaHus ByKB B pas/jiMyHble LiBeTa.
CMOTpUTE [OMONHUTENbHYIO WMHMOPMaLMIO O BO3MOXHOCTAX 3neMeHTa <tspan> panee B 3ToW
rnase.

HanpaBnel-me N OpUEeHTauunAa TeKCTa

Mcnonb3ysa Takoe MOLWHOEe CpeACTBO KaK pa3MelleHne TeKCTa BAOJSIb TPaeKTOpUU, Mbl NIEFKO MOXEM
pa3MellaTb TEKCT NPOU3BOJIbHbIM 06pa30M. Ho SVG NPpeaocTaBNIAET ele M NpoCTble CpeaACTBa KOH-
TpOonsA Hag HanpaBiaeHUEM TEKCTa U €ro OpVIeHTaLWIEIL/'I.

Cnepytowmn Kog n3MeHsIeT HanpasneHue TekcTa "is" (Ha HaweM npuMmepe cripaBa) C rOpU3oHTasb-
HOMoO Ha BepTuKanbHoeE:
<text x="100" y="75" style="font-family:Verdana; font-weight:800;
font-size:50; fill:white; writing-mode:tb;
glyph-orientation-vertical:0; text-anchor:middle">is</text>

ATpubyT writing-mode ynpaBnseT NnepBnYHbIM HanpasBfieHWEM TeKCTa. 3HadeHune "tb", koTopoe Mbl
34eCb UCMosb30Bann, 03Ha4YaeT HanpasfieHne CBepXy-BHU3. Cpeaun ApYrMx BO3MOXHbIX 3HAYEHUN -
"rI" (cnpaBa-Haneso) u "tb-rl" (cBepxy-BHM3 1 cnpaBa-Haneso).

NHTepecHbIn 3 EdEKT MOXHO MOMYy4YUTb, €C/IM Pa3MecTUTb TEKCT BepX Horamu. dddekT aoctura-
eTCcd cneayowmM KogoM:
<defs>
<path id="Path3" d="M 100 150 1 -200 0" />
</defs>

<g id="textLayout3" transform="translate (200, 250)">
<use xlink:href="#Path3" style="stroke:yellow; stroke-width:40" />
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<use xlink:href="#Path3" style="stroke:black; stroke-width:1" />

<text style="font-family:Verdana; font-size:40; font-weight:900;
fill:black; stroke:none; text-anchor:middle">
<textPath xlink:href="#Path3" xml:space="default"
startOffset="100">very</textPath>
</text>
</g>

dneMeHT <defs> 3apaeT NpsiMyto IMHUIO, KOTOpas MAET CrpaBa HaneBo, OHa U3MEHsIeT Hanpasne-
HWE PaCcroIOXXEHHOrO Ha Hel TeKCcTa: TEKCT MULIETCS BBEPX HOraMu crnipaBa Haneeo. JTOT Koa Ae-
MOHCTPUPYET pa3sMelLeHNe TEKCTA Ha TPAaeKTopuM ANA U3MEHEHUS ero HanpasieHus.

dneMeHT <tspan>

B SVG kaxnabih anemeHT <text> co3maeTr oaHy CTpoKy TekcTa. SVG He genaer aBTOMaTMYECKOM
pa3zbuBKM CTPOKM WM nepeHoca cnoB. lpvMeHeHue aneMeHTa <tspan> no3sonseT pasbusaTtb
CTPOKW BHYTPM TeKCToBOro 650ka. Bblwe Mbl MO3HAKOMWAUCL C TEM, KaK, UCMOJb3ys 3/1EMEHTbI
<tspan>, MOXHO 3agaTb pasnunyHble MeToAbl 06paboTkmM 6ykB, Hanpumep, Nnpuaasas UM pasny-
Hble uBeTa.

CJ'IeLI.YIOIJ.I.VIﬁ KO/ MOKa3bIBaeT, KakK MOXXHO MUCMNOJ/Ib30BaTb 3/1IEMEHT <tspan> Anga ynpaBneHunsa OTHO-
CUTENbHBIM MOJI0OXKEHNEM BHYTPU TEKCTOBOIO 6noka:
<text x="0" y="0" style="font-family:Verdana; font-size:50;
font-style:italic; fill:white; stroke:black; writing-mode:lr;
text-anchor:middle;" transform="translate(-100, 75) rotate(-90)">
<tspan dy="0">cool!</tspan>
<tspan dy="-25" style="font-size:10; stroke:none; fill:black;">
SVG</tspan>
</text>

ATpnbyT dy aneMeHTa <tspan> ynpaBnsieT OTHOCUTENIbHbIM BEPTMKAJIbHbIM MOSIOXKEHNEM TEKYLLEro
¢dparmMeHTa Tekcrta ("cool!") OTHOCMTENbHO HaydanbHOM TOYKWM TekcToBoro 6noka. lNpu ycTaHoBke
3TOro aTpmbyTa TeKylme KOOpANHaTbl X-y COOTBETCTBYHOLWNM 06pasoM M3MeHATCS. YCTaHaBnmMBas
3aTteM aTpubyT dy Ans BTOpOro aneMeHTa <tspan>, Mbl noaydaem 3ddekT BepxHero mHaekca (To
ecTb, "SVG" aBnseTcs BepxHUM MHAEKCOM ans cnosa "cool!").

dneMeHT <tspan> BaXeH A/ NO3ULMOHUPOBAHUA M ynpasieHus otobpaxeHuem Tekcta. OH pas-
AensieT pasfnnyHble @parMeHTbl TEKCTA U MPUMEHSIET K HUM pasfindHble XapaKTepPUCTUKN MOsoxe-
HUS U OTOBpaXkeHus.

BbipaBHMBaHMe TEKCTa

Mocne TOro, Kak Mbl 3aKOHYMM TEKCT, KOTOPbIA UAET BOKPYr Hawero u3obpaxeHus, MOXHO npu-
CTyNUTb KO BHYTpeHHeMy TekcTy ("SVG" B ueHTpe), 0dDOPMAEHHOMY C MOMOLbI PasINYHbIX
CBOWCTB BblpaBHWBaHMA. Cneaylowmin Koa MokasblBaeT, Kak 3TO cAenaTtb, WUCMOsb3ys pasfinyHble
3HaueHus aTpmbyTa text-anchor:
<defs>
<g id="marker" style="stroke-width:1">
<line x1="-15" yl1="0" x2="15" y2="0"
style="stroke:currentColor" />
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<line yl="-15" x1="0" y2="15" x2="0"
style="stroke:currentColor" />
<circle cx="0" cy="0" r="3" style="fill:currentColor" />
</g>
</defs>

<g id="textLayoutb5" transform="translate (180, 290)"

style="font-weight:800">

<use xlink:href="#marker" style="fill:black; stroke:black"
transform="translate (30, 50)" />

<text x="30" y="50" style="font-family:Verdana; font-size:100;
stroke:black; fill:none; text-anchor:end">S</text>

<text x="30" y="50" style="font-family:Verdana; font-size:40;
font-weight:700; stroke:black; fill:none; text-anchor:start">
G</text>

<use xlink:href="#marker" style="color:red"
transform="translate (48, -30)" />
<text x="48" y="-30" style="font-family:Verdana; font-size:50;
stroke:red; fill:none; writing-mode:tb; text-anchor:start">
V</text>
</g>

Mocne TOro, Kak Mbl cAenanu MNepBbii Mapkep Ha 3aAaHHOM MO3MLUMM C MOMOLLbIO 3arnucu use
xlink:href, BTopon n Tpetuin anemeHTbl <text>, coorBetrcTByloWwMe 6ykBam "S" n "G", BbipaBHUBa-
IOTCS FOPU30HTasNIbHO OTHOCUTENbHO 3TOr0 Mapkepa. DnemeHT <text>, cooTsBeTcTBYlOWMIA ByKBe
"S", ncnonb3lyeTt B cBolcTBe text-anchor 3HaueHue "end", uTo BbipaBHUBaAET 6ykBy "S" no nesomy
Kpato Mapkepa. dnemeHT <text>, cooTBeTcTBytOWMI 6ykBe "G", MUCnonb3yeT B CBOWCTBe text-
anchor 3HaueHune "start", aTo BbipaBHMBaeT 6ykBy MO NMpaBOMy Kpato Mapkepa. HemHoro gpyrom
MeTo4 ucnonb3yetcs Ans 6yksbl "V". CBOMCTBO aneMeHTa <text>, cooTBeTcTBYlOLErO 3TON 6YKBE,
nMeeT 3HayeHue "tb" (To ecTb, HanpaBneHne cBepxy BHU3). B gaHHOM cnydae aTpubyT text-anchor
uMeeT Apyroi cMmbicn. Micnonb3ys 3HadveHue 'start’ ceoricTBa text-anchor, gaHHbIM anemMeHT <text>
BbIPaBHMBAETCS MO HWMXXHEN CTOPOHE COOTBETCTBYIOLLEr0 MapKepa C HanpaBiieHUEM TEKCTa BHUS3.

3akJ/iroueHme

B 3TOM NprMMepe Mbl MO3HAKOMUINCL C HEKOTOPbLIMKU CpeacTBaMmn paboTbl ¢ TekcToM B SVG. Mbl Mo-
xeM obpabaTbiBaTb TEKCT MPOCTO KaK CTPOKY TEeKCTa WM C/IOXHbIM 0bpa3om (HanpuMmep, Haknaabl-
Bas TEKCT Ha CJIOXKHYO TpaekTopuio). Mbl MOXeM pasaenuTb 650K TeKCTa Ha HECKONbKO hparMeH-
TOB U MPUMEHATb K Ka)XAOMY pas/inyHble CBOMCTBA. Mbl MOXEM JIerko MaHUNyaMpoBaTb Hanpasne-
HMEM TeKCTa, ero BblpaBHMBAHMEM U OTHOCUTESNIbHbLIM MosioXXeHneM. NHdopmMmaunio o Apyrmx BO3-
MOXHOCTSX (HanpuMmep, 0 pa3psake CnoB M 6ykB) Bbl MOXETe HaWTu B AECSATOM rnase oduumnanb-
HOM cneundmkaumm no SVG, ee MOXHO HanTKU Ha oduLMaNbHOM calTe svG**.
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