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Komnbrorepuas rpaguka

Komnwrotepnas rpaduka (anria. computer graphics, unu CG) — cmnoco6
co3fgaHus rpauyeckux H300paXe€HUW M BU3YyaIbHOW WH(OPMALUU C IOMOILIBIO
CIeHUANIbHBIX TIporpaMMm. [loHsATHE KOMIIbIOTEpHON IpadUKU CYHIECTBYET Ha CTBIKE
Iu3ailHa M HCKYCCTBa, OOBENMHSAS KIACCMUYECKOE PHUCOBAHME U COBPEMEHHbIE
TexHojoruu. KommneloTepHas rpaguka — 3TO pe3yJbTaT B3aUMOJICUCTBUS YeIOBEKa
Y MalTuHbI.

Yrto0Osl co31aTh pyuHyto rpaduky, HapuMep, CJI0KHBIN I'PAJUEHT C MOMOILbIO
BaTMaHa U a’porpada, nmotpedyercs 3-4 vaca, a B Gimp wiau Photoshop 3to 3aiimMér
HECKOJIbKO cekyH. [Ipu 3ToMm pe3ynbTaT OyaeT npuMepHO 0AMHAKOBBIN. Co31aHHYI0
BPYUHYI0 TIpaduKky OTHOCAT OoJblle K H300pa3UTEIbHOMY HCKYCCTBY, a
KOMITbIOTEpHYIO rpaduky — Kk nu3aiiny. PazHuiia mexay nBymsi BuaamMu rpaduku —
B CTENIEHU MPUCYTCTBUS Y€JIOBEKa U B OaJlaHCe UCKYCCTBA U TEXHOJOTUH.

Best okpyxatomass Hac rpaduueckas mH(oOpmaius caergaHa MpU [TOMOIIH
KOMITbIOTEpA: KHUTH, KypHAJIbI, YIIAKOBKH, 000U, IJIaKaThl, MHCTPYKIIUU, CANTHI U
npuwioxkenuss u T. 1. Yacto pyuyHas rpaduka TapMOHUYHO HMHTETPUPYETCS B
KOMIIBIOTEPHYIO: HWILTIOCTPATOp pUCYET H300pa)keHHe TYIIbI0, aKBapelblio WU
JTOOBIM IPYTUM MHCTPYMEHTOM, a 3aTeM OIM(POBBIBAET €0, BCTPAUBAET B MAKET U
oOpabatbiBaeT. Takass MHTErpalus MpeBpaniaeT pyyHol pUCYHOK B KOMITBIOTEPHYIO
rpaduky.

KommnbroTepnas rpaduka B chepe TypusMa U roCTEIPUUMCTBA — 3TO HE MTPOCTO
KpacuBble KApTUHKU U SIPKUE IBETa. DTO KOMIUIEKCHBIM MOAXOI K CO3JaHHIO
YHUKAJIBHOTO M 3allOMHUHAONIETOCS o0pa3a TYPUCTUYECKOTO W TOCTUHUYHOTO
POYyKTa.

3aueM Hy»KHA KOMITbIOTEpHAs rpaduka U KOMIIBIOTEPHBIN TU3aiiH B TypU3ME U
TOCTEIIPUUMCTBE?

B nepByto odepenp, st Toro, yToObl MPHUBIIEYh BHUMAHHE MOTEHIIMAIBHBIX
TYpUCTOB U 3aMHTEPECOBATh UX B BRIOOPE KOHKPETHOTO HampaBlieHus. Beaw ceromus
Ha PBIHKE TypuU3Ma U TOCTENPUMMCTBA OrPOMHOE KOJHUYECTBO MPEIJIOKECHUM, U
TOJIBKO TOT, KTO CMOKET BBIJIEIIUTHCS, IPUBJICYET BHUMAHHUE MTyTEIIECTBEHHUKOB.

Kpome toro, kommbioTepHasi rpaduka IMOMOTAET PeIIaTh PsiJl MPAKTHUECKHX
3amad. Hampumep, co3ganue ymoOHOW W WHOOPMATHUBHON KapThl TOpoAa WU
peruoHa, KOTopas MOMOXET TYpPHUCTYy OPHUEHTHUPOBATHCS U BBIOMpPATh MecTa Uit
nocemenus. Mnu pazpaboTka yaoOHOTO caiiTa, HA KOTOPOM MOXHO OBICTPO U JIETKO
HalTU HYXHYI0 HHQOpMAIMIO O TYPUCTHUUYECKUX OOBEKTaX, Yyciayrax u
MEpPONPUITHUSX.
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NYTEWECTBME NO BOJIOMOAYMHE

Pucynok 1 — Kapra «IlyremectBue no Pucynok 2 — OdurmanbHblii cailT
Bomoroackoii o0nactuy roctuHubl Ianucans

Kpome Toro, koMIproTepHas rpaduka B TYPU3ME U TOCTSIIPUUMCTBE IIOMOTAET
co3/aBaTh YHUKAIBHBIA OPSH/I M UMHJIK PETHOHA WITA TOPOJIa.

B menmom, kommbroTepHas rpaduka M KOMIBIOTEPHBIM JW3aliH B TypH3ME H
TOCTEIIPUUMCTBE — 3TO HEOThEMJIEMasi YacTh CO3JaHHS YCIICITHOTO TYPUCTUYCCKOTO
npoaykTa. OHa TOMOraeT MPUBJIEKATh BHUMAHUE TYPHCTOB, PEIIaTh MPaKTHUYCCKUE
3aJ1ayy ¥ CO3/1aBaTh YHUKAIBHBIA UMUK PETHOHA WM TOPOJIA.

Buabl KOMIBIOTEPHOH rpaguKu

PactpoBasi kxommbioTepHasi rpaduka, WIM «pacTp» COCTOUT U3 MHOMKECTBA
KBaJpaToB — THUKceneld. Takoe n300pakeHue HEBO3MOXKHO YBEIUYHUTHh 0€3 MoTepu
KayecTBa: OHO HAYMHAET BHJIOM3MEHSTHCS, TMPOSBISIOTCA HEPOBHBIE Kpas U
oTIeIbHbIEe TUKCeNH. PacTpoBas rpaduka co3gaércs B 1BeTOBOM npocTpanctse RGB
M YacTO MMEET KPACHBBIM T'PaJMEHT, CJIOXKHBIE TMEPEXOJbl, UHTEPECHYIO 3aJUBKY,
MHOTO IIBETA U MOYTH (oTOorpaduuecKuii peaansm.

PactpoBbie un300paxeHus: 00eCHeUMBAIOT MAKCUMAJIbHYIO PEATUCTUYHOCTD,
MMOCKOJBKY B IM(PpOBYIO (GHOpMYy NEPEBOTUTCA KaXIbIM Meab4alimuii (parMeHT
opuruHasia. B 1uudpoBoM wu300pakeHMH Kaxaas Touka pactpa (ITUKCEIb)
MpeNOoCTaBiIeHa E€IWHCTBEHHBIM TapaMeTpoM — IIBETOM. Takue u300pakeHus
COXpaHstoTcsa B ¢ainax ropa3go OONbIIero o0bemMa, 4eM BEKTOPHBIC, MTOCKOIBKY B
HUX 3allOMUHAETCs MHQPOpPMALUA O KaXKIOM THKCEIe U300paKeHUs, T.e. KauyeCTBO
PacTpOBBIX U300paKEHMI 3aBUCHUT OT X pa3Mepa.

PactpoByro rpaduky HCMONB3YIOT, KOTJa HYXXHO HapHCOBaTh, HampuMED,
OONBIIYI0 W KPAaCOYHYIO WILITIOCTPAIIMIO JUIsl CalTa: MOMEHT KOMMYHUKAIMH C
LEJICBOM ayJuTOpUEN Wrpaer 34eChb BaXHYK poib. g co3maHus pacTpoBOU
rpadukm gamie Bcero mcmosib3yrotr Adobe Photoshop — B atom pemakTope mporie
BCcero paboTaTh ¢ KUCTAMH, OTTEHKAMHU W TpajalisMH I[BeTa. Takke B KadecTBe
0a30BOT0 peakTOpa MOXKET UCTIONB30BaThCs Tpadudeckuii pegakrop Gimp.
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Pucynok 3 — [Ipumep pacTpoBoro nzoopaxeHus

BekropHass kommbroTepHass rpaduka COCTOUT U3 ONOPHBIX TOUYEK U
COCMHSIONMINX WX KPUBBIX: TaKWe H300paKEHHS MOXXHO MacmTabupoBaTh 0e3
noTepu KauecTBa. BekTopHble M300paKEHHS  UCMIONB3YIOT JJI  CO3JaHUS
uHporpaduKu, UKOHOK U JIPYTUX 3JIEMEHTOB MHTep(deiica, TOTOTUIIOB, EPCOHAXKEN
(upMEHHOTO CTWIISI, JCHAUHIOB, CAUTOB M MPUIOKEHUN. BekTop, Mo cpaBHEHUIO C
pactpom, 6osee nHpopMaTUBEH.

BexTopHble n300paskeHusi COCTOAT U3 KOHTYpOB. KOHTYpBI COCTOST U3 OAHOTO
WM HECKOJIBKUX CMEKHBIX CETMEHTOB OTPAaHUYEHHBIX Y3JIaMH.

CerMeHThI MOTYT UMETh MPSMOJIMHEHHYIO WJIM KPUBOJIMHEHHYIO (hOopMYy.

3aMKHYTBIE KOHTYPbI MOTYT HUMETh 3aJUB. 3aJIMBKAa MOXXET OBITh CIUIOIIHAS,
rpaJiMeHTHAas1, y30pHasi, TEKCTYpHAas.

JIroOble KOHTYpPBI MOTYT UMETh 00BOJKY. KOHTYp — MOHsATHE MaTeMaTHYECKOE
Y TOJIIHMHBI OH HE uMeeT. UTOOBI KOHTYpP CAeNaTh BUAUMBIM €My MPUIAI0T 0OBOAKY
— JIMHUIO 33JJaHHOM TOJIIMHBI U LIBETA MPOBEJACHHYIO CTPOTO MO KOHTYDPY.

BekropHbie n300paxeHus CTPOSITCS BPYUHYIO, OTHAKO OHU MOTYT OBITh TakKe
MOJIyYEHBI U3 PACTPOBBIX N300paKEHUI C TOMOILBbIO TPACCUPOBKH.

[Iporpammubie cpencTBa it padOThI C BEKTOPHOM I'pauKOW MpeIHa3HauYEHbI
B IEPBYIO OuYepelb ISl CO3JaHUS WIUTIOCTPAIlM M B MEHBIIEH CTENEeHH I UX
00pabOTKH.

[TockoNbKy Ka4ecTBO BEKTOPHBIX M300pa)K€HUW HE 3aBUCHUT OT pa3pellieHus,
UX HCHOJB3yIOT Ha Oonbmmx (opmarax: Owmnbopaax, aBToOycax, OaHHepax,
pactsbkkax u T. 1. Co3aaTth BekTOpHYIO rpaduky moxxkHo B Adobe Illustrator, Figma,
CoreIDRAW, Inkscape.
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Pucynok 4 — [Ipumep BEKTOpHOT0 U300pakeHUs

@pakranbHas rpaduKa CBSI3BIBACT MCKYCCTBO M MAaTEMAaTHKY, 3TO Pe3yJbTaT
paboThl MaTeMaTHYECKUX aTOpUTMOB. [IpocTelimuii mpumep GpakTanbHOU rpaduKu
— KaQJICWJOCKOI: MEXaHW3M IPOCKTHPYET HEKUH PHCYHOK, BhICTpamBas ero 0e3
y4acTHS YeJIOBeKa.

®dpakran — 3T0 0ECKOHEYHO BOCIIPOM3BOJAMMAS CaMOTOJ00Hasi CTPYKTypa. B
OTIUYME OT TaTTepHa — OECKOHEYHO TMOBTOPSEMOI0 PHUCYHKA, IOJIHOCTHIO
npelcka3aTh BHEIIHWM BUJ (pakTajia MpH €ro CO3JaHuM HEBO3MOXkHO. [Ipumep
dpakTanbHON TpaduKyu — 3acTaBKa Ha dKpaHe KOMITBIOTEpa B CIISIIEM pexXUME, TIe
MOXOXKHE JPYr Ha JApyra reoMeTpudyeckue OOBEKThl OECKOHEYHO CMEHSIIOT JIpyT
npyra. ®@pakranpHyro rpadpuky MoxHO co3math B Adobe Illustrator, Figma u B

reHeparopax ¢pakranaon, Hanpumep, B Fractal Generator mnu Frax.
{. % 7, - O Yomy T

Pucynok 5 — [Ipumep ppakTaibHOTO U300paKEHUS

@pakTanpHas ~ Tpaduka  YaCTO  KAXKETCS  YCTapeBIIeH,  MOCKOJBKY
aCCOIMUPYETCS C AMOXOM KOMIBIOTEPHBIX KIyOOB Hauana 90-x: CIOKHbIE TPATUECHTHI
Ha TéMHOM (oHe, Kpuuaias MOJCBETKAa — CBoeoOpa3Has KpacoTa (paKTaioB
BOCIIPUHHUMAETCS Kak kiuiie. Tem He MeHee (pakTalibl U ceiiyac MOMKHO BCTPETUTH
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Ha 3aCTaBKaX CANTOB M MPUIOKEHUH — PUTMUYHBIE U300PAKEHUS B CBETJIBIX TOHAX
HCIIOJIB3YIOT BMECTO MMATTEPHOB.

Tpexmepnas rpaduka win 3D-rpaduka nepenaér ouryuenue oobéma. Korma
IU3alHEP pUCYET KAPTUHKY B 2D, OH MCIONB3yeT ABE OCHU: BBICOTY W LIMpUHY. B
TpEXMepHOU rpaduke K HUM J00aBiseTca TpeThs ochb — riayOuHa. Kaxgas Touka
MMEET CBOM KOOpPAMHATHI Ha Kaxaou u3 Tpéx ocel. Tpéxmepnas rpaduka
IIPUMEHSIETCS B PA3JWYHBIX MHAYCTPUIX: OT APXUTEKTYpPhl 10 MEAULUHCKOU
npoMblluieHHOCTH. B nuzaitne 3D-rpaduka akTuBHO wHcmodb3yeTcs B cdepax
reiimMaeBa, OpeHJIMHra, alJICHTUKHW, Tu3aiiHa CalTOB WU MOOWIBHBIX MPUIIOKCHUM:

HaHpI/IMep, HpI/I CO31aHnUU PIJIJIIOCTpaLII/Iﬁ, NKOHOK U JIOT'OTHUIIOB.
&Walsh Work Info Contact °

Pucynok 6 — [Ipumep TpexmepHoi rpaduku u300paskeHUs

st coznanus 3D-rpaduku yacto ucnonb3ytoT Blender, a Takxe mporpammy
3dsMax: B Heil MO>KHO pa3OUTh PKpaH Ha YEThIPE IMOJIsL, IO OJTHOMY Ha KaXIyl0 OCh,
IUTIOC BUJ B NMEPCHEKTUBE. DTO MO3BOJSET MEHSTh HAIPABJICHHUE Ka)KIO0M TOUKU U
BUJIETh U3MEHEHUS BO BCEX MPOEKIMSIX.

®opmartbl rpadpudeckux Gpaijio

dopmat XpaHEeHHs — 3TO CIIOCOO KOAUPOBKH rpadymuecKoro N300paKeHus.

BMP (Windows Device Independent Bitmap). Haubosee pacnpocTpaHeHHBIMH
dopmar daiinoB st pacTpoBbIX H300pakeHuit B cucteme Windows. B (aitne storo
dopmMara cHauaja 3amMCHIBACTCS TMAIUTPA, €CIM OHA €CTh, a 3aTEM pacTp B BUJC
outoBoro (a TouHee, GaiiToBOoro) mMaccuBa. B OMTOBOM MaccuBe MOCIEAOBATEIHEHO
3aMMCHIBAIOTCS OANTHI CTPOK pacTpa. Unciio 6aiToB B CTPOKE JOHKHO OBITH KPATHO
YETBIPEM, MO3TOMY €CJIM KOJMYECTBO IUKCEIIOB IO TOPU30HTAIN HE COOTBETCTBYET
TaKOMY YCIIOBHIO, TO CIpaBa B KaXIAyl CTPOKY JONUCHIBAETCA HEKOTOPOE YHUCIIO
OuTOB (BBIPABHUBAHUE CTPOK HA TPAHUILY IBOWHOTO CJIOBA).

dopmaT CIYXKAT s OOMEHa pacTpOBBIMU H300PAKEHUSIMU  MEXIY
npunoxenusiMu OC Windows. dopmar mojajiepkuBaeT OOJBIIMHCTBO IIBETOBBIX
MojIeNiel, BIIOTh 10 24-0utHoro mpoctpancTBa RGB. TMomurpadgudeckuii ctangapt
CMYK ne nogaepxuBaetcs. Chepa npuMeHEHUS - SJIEKTPOHHBIE MyOJIUKAIUU.

daiinel B JaHHOM (opMaTe 3aHUMAIOT 3HAYWTENBHBIH 00BEeM, IS HHX
XapaKTEepHO HU3KOE KaueCTBO U300paKeHU, BEIBOJAUMBIX HA ME€YATh.
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GIF (CompuServeGraphics Interchange Format). ®opmar noaaepxuBaet
(GYHKIIMA  TPO3PAavyHOCTH IIBETOB M HEKOTOPHIE BHUABl aHUMAIlMW. 3aIlucCh
M300pKECHUS TMPOUCXOAUT UYepe3 CTPOKY, T.. TMONyKaapamMHu, aHAJIOTHIHO
TEJICBU3MOHHON cucTeMe pa3BepTKu. briaromaps 53ToMy Ha »JKpaHe CHauala
MOSIBJISICTCS KAPTUHKA B HU3KOM Pa3peIICHHUH, MO3BOJISIONMIAS MPEICTAaBUTh OOIINN
o0Opa3z, a 3aTeM 3arpy>karTcs OCTaIbHBIE CTPOKU. DTOT (opMaT MOJJAEpKUBaET 256
nBetoB. ONMH W3 IBETOB MOXKET IOJYYUTh CBOWCTBO TPO3PAaYyHOCTH OJyiaromaps
HAJIMYUIO JOTIOJTHUTEIBHOTO IBYXOMTOBOTO anbda-kaHana. JlomyckaeTcsi BKIIIOUCHHE
B (ail HECKOJIBKUX PACTPOBBIX HW300paKCHUM, BOCIPOU3BOJUMBIX C 3aJIaHHOH
NEPHOJUYHOCTHIO, YTO O0OECIeUMBACT JEMOHCTPAIMIO Ha JSKpaHe MPOCTEHIeH
aHUMaITUH.

Bce nmannbie B ¢aiine cxumarorcs merogoMm Lempel-Ziv-Welch (LZW) 6e3
NOTePU KadyecTBa, YTO JACT HAWJIyUIIWE pPe3ybTaThl HAa y4acTKaX C OJHOPOJHOMN
3aJIMBKOM.

PNG (Portable Network Graphics). TlosBuncs kak anbTepHATHBA
yctapeatoiiemy GIF. @opMar Takke OCHOBaH Ha JUCKPETHOW 3alUCHU, OJIHAKO, HE
TOJIBKO IO CTpPOKaM, HO W MO cronbmam. Anbda-kaHal MOJJAEpPKUBACT 8-OUTHYIO
rpajanuio apkoctu (256 ypoBHEN), UTO MO3BOJIUIO MPUMEHSTH d3(PHEKTH HEMOIHON
IPO3PAaYHOCTH.

AOGcCo0oTHO HOBOHM (yHKIMEH cTaja 3amuch B (ailyl nHpOpMaIuu 0 raMma-
KOPpPEKIMH, T.€. TOJJAEpKAHUS OJMHAKOBOTO YPOBHS SPKOCTU H300paKeHUS
HE3aBHCHUMO OT OCOOEHHOCTEH MpeJCTaBICHUS I[BETa B PA3IMYHBIX OINEPAIMOHHBIX
CUCTEMaX U MPUIOKCHUSX.

[IpumeHeH ycOBEpIIEHCTBOBAHHBINM METOJ CKaTus 0e3 moTrepu MHPOpMaIUH
Deflate. HoBbIit MeTOT C3kaTHsI TIO3BOJIMII COKPATUTh 00beM (haitIIoB.

JPEG (Joint Photographic Expert Group). Ilo cymiecTBy siBisieTCsS METOAOM
cxaTusl n300pakeHui ¢ nmorepeit yactu uHdopmanmu. [IpeodpazoBanue TaHHBIX MIPU
3allUCH MPOUCXOJUT B HECKOJIBKO 3TanoB. He3aBUCMMO OT MCXOJAHOM LBETOBOM
MOJIENId M300PaKEHUS BCE IMUKCENH TMEpPEeBOJSTCA B 1BeTOBoe mpoctpancTBo CIE
LAB. 3arem otOpachkiBaeTCs HE MEHEE IOJIOBUHBI MH(POPMAIMU O IBETE, CHEKTP
CyXKaeTcs 10 MaJIUTPbl, OPUEHTUPOBAHHONW HA OCOOCHHOCTH YE€IOBEUYECKOTO 3PEHHS.
Hanee m3o0paxxeHue pazOuBaeTcs Ha OJIOKM pa3zmepoM 8x8 mmkcenedd. B kaxmom
0JI0Ke cHaudaja Koaupyercs WHGOpMAIMs O «CPEIHEeM» IIBETEe MUKCENeH, a 3aTeM
OTMCHIBACTCSA PA3HUIIA MEXKAY «CPETHUM» IIBETOM OJIOKA W I[BETOM KOHKPETHOTO
MTUKCEJIA.

[Ipumenenue kommnpeccuu JPEG no3Bomsier 1o 500 pa3 ymeHbIIUTH 00BbEM
daiina mo cpaBHEHHMIO ¢ OOBIYHBIM bitmap. BmecTe ¢ TeM HCKaxkeHHE IBETOBOM



MOJIEIM U JAerpajaius Jerajed He MO3BOJIIOT KMCIOJb30BaTh ATOT (opMmatr s

XpaHeHus1 n300paKeHU BRICOKOTO KaueCTBa.

PCD (PhotoCD - Image Pac). Pa3paboran ¢upmoii Kodak mist xpaHeHws
U(POBBIX PACTPOBBIX U300paKEHUM BHICOKOTO KauecTBa. Dailsl iMeeT BHYTPEHHIOIO
CTPYKTYpY, OOCCHEUYUBAIONIYI0 XpaHEHHE U300pakeHuss ¢ (UKCUPOBAHHBIMU
BEJIMYMHAMM  pa3pelieHud, U TMOITOMY pas3Mepbl JOObIX  (hailJIoB  JIUIIb
HE3HAYUTEJILHO OTJIMYAIOTCA APYr OT Apyra M HaxXoAsATcs B auamnazoHe 4-5 MOaur.
ObecnieunBaeT BICOKOE KaUY€CTBO MOTYTOHOBBIX U300paKeHU.

TIFF (Tagged Image File Format). Cuuraercs aydriuum GopMaToM ISl 3aITUCH
MOJIYTOHOBBIX U300pa’KEHUI.

dopmat pacrno3HaeTcs MPaKTUUYECKH BCEMHU rpadUuecKuMU MporpaMMaMH U
MO3BOJISIET XPAaHUTh HU300pakeHUs BblcOYaiiero kadectBa. llocienHue Bepcuu
dbopmaTa MOIEPKUBAIOT HECKOJBKO CIMOCO0OB CxkaTusi mzoOpaxenuii: LZW (6e3
norepu uHpopmanuu), ZIP (6e3 morepu undopmanuun), JPEG (c morepeit yactu
uHbopMaIKK). Y HUBEPCATIbHBIM CUUTAIOT METO cokatusi LZW.
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