3apanue:

- Hwke 1o TekcTy npeacTasiieH naparpad u3 yaeOHuKa 1o nHGopMaTuke.
- IIpounTaTh ¥ KPaTKO 3aKOHCIIEKTUPOBATH HOBBIN MaTepHall.

- BBIMOSHKUTG 3a/1aHKs B KOHIIE TEKCTA.

- ®OTO KOHCIIEKTA MPHUCIIATh Ha MOYTY aktstudy@yandex.ru



15.1. Obwme nogxoabl K KOAUPOBAHUIO
rpadpmyeckon mHpopmayumm

I[IpocTpaHcTBO HENpepbLIBHO, & 3TO 3HAYHUT, 4TO B J060i ero o6-
JIaCTH coaep:KuTcsa OeCKOHeYHOe MHOMKeCTBO TodeK. Yrobsl abcosoTHO
TOYHO COXPaHUTH H300pakeHue, HeoOXoamMMO 3anoMHUTE HHpOpPMAa-
M0 0 KaXXIoi ero Touke. MHaue roBopsi, KOMIILIOTEDHOE MpEJICTABIIe-
HHe HeKoToporo usobpaykenus (Hanpumep, nogorHa B. M. Cypukosa
«Bosapeiaa MoposoBa») AOJIKHO cojep:kaTh MH(popManuio o OecKoHeu-
HOM KOJIMYEeCTBE TOYEK, JAJIS COXPaHEeHUs KOTopou mnorpeboBasock Obl
OeckoHeyHO MHOro namaTu. Ho mamsATs g000ro KOMNbOTEpa KOHEYHA.
Yrobsl KOMNBIOTEP MOrI' XpaHHTh M oOpabarTeiBaTh M300pakeHHUs, Heob-
XOAMMO OIPAHMYUTHLCH BbIJIEJIEHHEM KOHEYHOI'o KoJiHYecTBa OOBEeKTOB
npocrpagersa (obnacreit unu rouex), undopmanus o Koroperx Gyner
coxpanena. Uadopmanusa o060 BceX OCTAJBHBIX TOYKAX IPOCTPAHCTBA
Oyaer yrpadeHa.

MpocTpaHcTBeHHas AuckpeTusauma — cnocob BbiAENeHUsi KOHEYHOro
4uCNna NPOCTPAHCTBEHHbIX 3NEMEHTOB, MHdhOopMauws O KoTopeix OGyaer
COXpaHeHa B NamMsaTU KOMMNbIOTepa.

I[IBeT M APKOCTP — XapaKTEePHMCTHKH, NPUCYIIUE KaXKIAOMY 3Jje-
MeHTy (Touke, obsactH) mszobpakenms. UX MOXKHO HM3MepATh, T. €.
BeIpaXkKaTh B uucjgax. M nser, u APKOCThL — HENpPepPLIBHbIE BEJIWYHHBEI,
pea3yJIbTATHl M3MEepPeHHS KOTOPBLIX CJIeAYyeT BhIPAXKaTh BellleCTBeHHLIMU
yucaamu. Ho BaM M3BECTHO, YTO BEIECTBEHHBLIE YUCJA HEe MOryT ObITh
NPEACTABJIEHbBl B KOMIBIOTEPE TOYHO.

KsaHTOBaHwe — npoueaypa npeobpasosaHua HenpepbLiBHOro auanasoHa
BCEX BO3MOXHbLIX BXOAHbLIX 3HAYEHWIA U3MEPREMON BeNUYMHLI B AUCKpPeT-
Hblih HAOOP BLIXOAHLIX 3HAYEHWIA.

IIpy KBAaHTOBAHMM AMANA30H BOSMOXKHBIX 3HAYEHHH HU3MepsaeMOu
BeJIMYMHBLI pa3dMBaeTcs Ha HECKOJbKO nojauanaszoHos. Ilpu mamepe-
HHUHM onpejiejsercsa MOAAMANA30H, B KOTOPLIM Nomnajaer 3HadeHHe, H
B KOMILIOTEpPEe COXpaHfAeTcs TOJBKO HOMEp IOJAAMAalasoHa.

JIncrperTn3anusa ¥ KBAHTOBAHME BCerja NPUBOAAT K IOTEpe HEeKO-
Topo¥ Aosu HMHGOPMALMH.



15.2. BekTopHans u pacrposas rpadpuka

B saBucumocTu or cnocoba (popmupoBaHMs rpadpuueckux maobpa-
JKEeHHMU BbIIEJIAIOT BEKTOPHBINM M pPACTPOBBIH MeTOAbl KOAMPOBAHUA

rpadpuyeckux u3obparKeHUH.

BexTopHOe wu3o0paskeHHe CTPOUTCHA M3
oTnenbHBIX 06a30BEIX 00beKTOB — rpaduue-
CKUX NPUMUTHBOB: OTPE3KOB, MHOIOyrojb-
HUKOB, KpPHUBBEIX, oBajoB. Cnocob cos3paHus
BEKTOPHBLIX H300pakeHMH HAIOMUHAaET Aam-
maukanuo (puc. 3.6).

I'padpuueckme TPUMHUTHUBLI XapaxKTepHuay-
IOTCA IIBETOM M TOJIIMHON KOHTYpa, IBETOM
u crnocoboM 3aJMBKM BHYTpeHHei obnacTw,
pasmepom u T. A. Ilpm coxpaHeHMM BEKTOD-
HOro wuso0pakeHHs B aMATE KOMIbIOTepa
zaHocuTca HHGGOPMAIMA O COCTABIAAKOIINX
ero rpaduyecKux INPUMHUTHBAX.

Hanpumep, Ansf MNOCTPOEHHSA OKDPYXKHO-
CTH HeOoOXOAMMO COXPAHUTHL TAKHEe HMCXOJHBIE
JaHHBIE, KAK KOOPAMHATHI €€ IleHTpa, 3HAa-
YyeHHe pajguyca, IBeT M TOJIUHY KOHTYpa,
nBer 3zanosHeHus. Ilpu arom u Oosbmiasd,
M MaJiIeHbKas OKpPYKHoOCTH OyayT OIHMCAHBLI
OfHMM M TeM e HabopoM MJAaHHBIX, T. €.
peasibHbIe pasMepbl 00'bEKTa HE OKA3bIBAIOT
HUKAKOIN0 BJHSHUA HA pasMep COXpaHseMbIX
0 HEéM JaHHBIX.

daKTHYECKHM BEeKTOPHOe IpejcTaBje-
HHe — 9TO ONHuCaHWe, B COOTBETCTBHH C
KOTOPbIM IMPOMCXOAMT IOCTpOeHue Tpedye-
moro maobpaxxeHusi. Takoro poja onuMcaHus
OpefCTABJAIOTCA B KOMIbIOTepe Kak O00bIvY-
HasaA TeKcroBasg MHGpOpMAIEA.

PacrpoBoe rpadudeckoe musodpaskeHune
COCTOMT M3 OTAEJIbHBIX MAaJICHBKHX 9JIEMEH-
ToB — nukceseit (pixel — abbpesmarypa or
aHri. picture element — aJeMeHT M300pake-
Hus1). OHO moxo)ke Ha moszamky (puc. 3.7),
M3rOTOBJIEHHYIO M3 OAMHAKOBBIX II0 pasMepy
00'beKTOB (PA3HOIBETHBIX KaMeIlKoB, Kyco4-
KOB CTeKJia, 9MajJu # Ap.).

Puc. 3.6. Anmiaukanus
u3 Oymaru

Puc. 3.7. ®DparmesnT
MO3aM4YHOI'0 NOJIOTHA Ha
CTAHIMUM  MOCKOBCKOIO
merTpo s¢MasiKoBCKas»



PacTtp — opraHu3oBaHHas crieuvanbHbiM 06pasoM COBOKYNHOCTb MUK-
cenei, npeacrasnsowan msobpaxenue. KoopauHars:, popma u pasmep
nukcenen 3agaloTca Npu onpegeneHun pacrtpa. MamexsemsiM atpubytom
NUKCeNen S\BNNEeTCH UBEeT.

B npaMoyronbHOM pacTpe NHMKCENM COCTABIAIOT NPAMOYIOJbHYIO
MATpHIly, €€ OCHOBHBIMH NapaMeTpaMM SBJAIOTCA KOJUYECTBO CTOJIG-
IIOB M CTPOK, COCTABJIEHHBIX M3 IHKCeJe.

I'naBHOEe NMpPEMMYIECTBO MPAMOYTOJBHBIX PACTPOB 3aKJIOUAETCS B
TOM, YTO TOJOKeHHEe KaMJOoro IHUKceas Ha u3o0pa)keHuu (MM Ha
9KpaHe) He HAJO 3aJaBaTh — €ro JIErKO BBIYMCJIHUTH, 3HAA Pa3Mephl
PacTpOBOM MATDHMILI, IUIOTHOCTh pad3MeINeHHs NOHKceJell, KOTOPYIO
OOBIYHO YKa3bIBAIOT B KOJIMYeCTBe ToueK Ha mioiim (dpi, or amrm.
dots per inch), u npaBuia NnepevyUCICHUNA ITUKCeJe (ranpumep, cie-
BAa HATIDABO W CRePXY BHM3: CHAYAJA CJeBAa HAINPABO HYMEPYIOTCH
BCe NHKCEJH B BepXHeH CTpPOKe, 3aTeM HyMepauusa IPOAoJIKAaeTcsa Ha
clenyiouen CTpPoKe, Jiexalueil HuMKe, M T. I.).

Urak, MBI BBIACHMJIM, KAK IPOMCXOAMT IIPOCTPAHCTBEHHAS AMC-
KpeTH3alusd, MNO3BOJAIIIAA BHIIEJUTE KOHEYHOE YHMCJIO MIPOCTpaH-
CTBEHHBIX JJIEMEHTOB, MH(pOpMAIUA O KOTOPBIX OyAeT COXpaHeHa B
IaMATH KOMIbLIOTEpA.

Ocraércas paccMOTpPeTh BONPOCHI KOAMPOBAHHSA IBETA KANKIOTO
IIPOCTPAHCTBEHHOI'O 3JEMEeHTA.

15.3. KogupoeaHue usera

U3z xypca ¢bmamxm Bam u3BecTHO, UYTO LDET 9TO olylUeHue,
KOTOpOe BO3HHMKAaeT y 4YejoBeKa IIPHU BO3JAENCTBUM HA €ro 3pUTeNbHBIH
annapar 3JIEKTPOMATHUTHOI'O M3JIYYEHMH C AJUHOM BOJHBI B JAMAIIA30-
He or 380 no 760 mm'. B rabx. 3.11 nokasaHa 3aBHCHMOCTH IBETa
OT AJIMHBI BOJHBI BHAMUMOI'O CIEKTPA.

Y4YéHBIM Z0JIroe BpeMs He YAABAIOCHh OOBSCHHUTH mponecc IBeTo-
BocupuaTuA. IlepBeie cepbésHBIE pPea3yJbTATHl B 9TOH 00JaCTH OBLIH
nonydersl Mcaakom Heioronom (1643-1727), xoropsiit ommcasn
COCTaBHYIO mMpupoAy Oeyioro cseTa, BBIZIEJIMB B €ro CHEKTpe CeMb OC-
HOBHEIX (Haubosiee 3aMETHBLIX) IBETOB — KDACHBIH, OPAHIKEBBIM, JKEJI-
ThI#, 3eJN€HbIN, roayboi, cuHUM, (DHOJIETOBHI.

1) Hamomerp (HM) — eAMHWIA W3MEepeHHMS AJIUHLI B MexAyHApOAHONM cCHCTeMe eau-
aun (CH), pasnas oanoit mMwiimapaHO# uwacru merpa (1. e. 1079 ).



Tabnunua 3.11
3asMCMMOCTE LUBETa OT ANIMHLI BONMHLBI BUAMMOro cnekrpa

JdauHAa BOJHBI, HM Iser
620-760 KpacHBIN
585-620 opaH»KeBbIi
575-585 SKEITHIH
550-575 HENTO-3eNEHBIA
510-550 3eJeHbIH
480-510 ronyboit (cuHEe-3eJEeHBbIH)
450-480 cuHUM
380-450 ¢bHoJIeTOBbIi

Iosauee, B 1756 roay, BeIZAKIHACA DPYCCKHH Y4YEHBIA
M. B. Jlomorocos (1711-1765), muccreays BOIPOCHl OKpalIMBaHUA
CTEéKOJI, OBDHADYIKHMJ, 4YTO AJA NPUAAHHUA CTEKJy Ji000ro IBeTOBO-
ro OTTEHKA JOCTATOYHO MCIIOJb30BATh BCEro TPH OCHOBHbIE KPAaCKH,
cMeImIMBasg MX B onpejenéHHbIX nponopuuax. Cnyersa crojerHe aTH
dakTel OblIM TeopeTHYecKH O00OOGIeHbI HEMEUKHM YYEHBIM I'epma-
gom I'paccmanom (1809-1877), chopmyaupOBABIIMM 3aKOHBI CHHTE3a
nBera. HamboJsiee BaKHBIMM M3 HHUX /JA [NOHMMAHUA CYTH IBeTO-
BOCIIPDOM3BEJCHUS U IIBETOBOIO KOJAMPOBAHHSA ABJAKTCA CleAyolline
JABa 3aKOHA.

3aKOH TPEXMEPHOCTH: C IOMOINLIO TPEX JMHEHHO HEe3aBMCHMBIX
BETOB MOYKHO OJHO3HAYHO BBIPasuTh Ji0Oo# mser. LlBera cYyMTAIOTCHA
JIUHEeNHO HEe3aBUCHUMBIMH, €CJIM HUKAKON M3 HMX HeJIb3d NOJYy4YHUTH
NyTEM CMeIleHUs OCTAJbHBIX.

3aKOH HeNpepHLIBHOCTH: NP HENpPepPLIBHOM WH3MEHEHUM IIpOomnop-
IHHM, B KOTOPOH B3ATHl KOMIIOHEHTHI I[BETOBOH CMeCH, IOJIy4aeMbIi
BET TaK)Ke MEeHseTCs HeNpepbIBHO.

Ha ocHoBaHuMM 3aKkoHOB I'paccMaHa MOMKHO CHeJaTh BBIBOJ, YTO
m1060My 1[BeTY OJHO3HAYHO COOTBETCTBYET OIpeJesIeHHAs TOYKA TPEX-
MepHOro mnpocrpaHcTBa. JleficTBHTeNBHO, Ka)kjas NnBeToBas MOJEJNb
3a/aéT HEKOTOPYIO CHCTEMY KOOpDAMHAT, B KOTOpPOH OCHOBHBIE IiBeTa
MOJIeJIM MIpalOT pPOJb OcCeif, a nBeTa MOMKHO PACCMATPHBATH KakK TOY-
KM WJIHM BEKTOPbl B TPEXMEPHOM IIBETOBOM ITDOCTPaHCTBE.



B KoMnBIOTEDHOW TeXHHKe 4alle BCero MCIOJL3YIOTCH CIAeAVIOU[Ae
IIBETOBLIE MOJeJIH:
* RGB (Red — Green — Blue, kpacublii — 3enénbiii — cuHMIL);

« HSB (Hue — Saturation — Brightness, nseroBoii orTreHOK —
HACBIIIEHHOCTh — SPKOCTH);

» CMYK (Cyan — Magenta — Yellow — blacK, roay6oit — nyp-
OYyPHBIN — KEATHI — 4YEpHBIH).

15.4. Userosas mogens RGB

Hnsi cuHTe3a mnBeTa HA SKpPaHAX KOMIBIOTEPOB, TeJEBH3OPOB,
CMapTQOHOB M APYrHX yCTPOWCTB oToOpaskeHus rpadudeckoit undop-
Mauuu BbIOpaHBI KpacHbIN, 3eN€HBIN M CHHHHA nBera. CMelIeHHMeM
TPEX OCHOBHBIX IIBETOB CHHTE3MPYIOTCSA BCe OCTAJbHBIE mBera. Takas
MOJieJIb HA3BIBACTCS AJAAMTHBHOH (aAAMTHBHBIA — MOJYYaeMbI# IyTEM
CJIOXKeHHus, oT sar. additio — npubasienue).

BbibOp 3TMX UBETOB HECNy4aeH W KpoeTtcs B (Uanonorum uYenopeye-
CKOro 3pexusi. [leCTBUTENLHO, B CeTyaTke rnasa 4YenoseKka ecrb Tpu
TMNa KonbGo4ek, MakCMMyMbl YYBCTBUTENbHOCTU KOTOPbIX NPUXOASTCA Ha
KPacCHbiil, 3eNéHblin U CMHWIA yyacTku cnektpa (tabn. 3.12).

Tabnuua 3.12
CnexTpansHas YYBCTBMTENbLHOCTL YENIOBEYEeCKOro rnasa
Tun Aunanason anvH BonH, MakCuMyM HYBCTEBMTENBHOCTH,
konGovyex HM HM
KpacHbie 550-760 =610
3enéHble 450-650 =550
CuHue 380-550 =450

Mogens RGB (puc. 3.8) onpesenser mpocTpaHCTBO IBETOB B BHAE
eAMHH4YHOro Kyba ¢ ocamMm R (kKpacHasi komnoHenra), G (3enéHas
KOMIIOHEeHTa), B (CHHAA KOMIOHEHTA).

Paccmorpum aty mMogess noapoOHO.

1. Jliobaa mouka kyba (r; g; b) onpenensier HEKOTODHIA IBeT.
2. Touxka (0; 0; 0) coorBercrByer uyépHOMy nBery; Touka (1; 1; 1)
coorBercTByer Oenomy ngery; auamsa (0; 0; 0)—(1; 1; 1) onwm-

ChIBA€T BCe rpajalldyd Ceporo or uépHoro ao 6esoro.
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Puc. 3.8. liserosoii ky6 ana RGB-koampoBanus

3. IIpu asmokenuu mo npsamoit or Touku (0; 0; 0) k Touke (r; & b)
nojgyudaeM Bce rpajanum spkocTu nsera (r; & b) — or camoro
TEMHOI'O 0 CaMoro sipkoro.

4. Ha rpauax kyb6a (r=0), (g =0) u (b = 0) pacnonoxxkeHsl cambie
HacbimeHHBle nBeTa. Uem Oamske TOUYKa K TIJIABHOM [AMAaroHa-
ax (0; 0; 0)—(1; 1; 1), TeM MeHee HACHIIEH COOTBETCTBYIOIIMMA
user. Ecau Bce TpM KOOpAMHATHI TOYKH (r; g; b) HeHyJieBble, TO
[(BET — HeHAaCHIIeHHBbIN.

Mbl yxke ynomMuHann O KsaHTOoBalivK. Bnaropapn emy B KOMNbLIOTEPE
MHTEHCUBHOCTbL LIBETOBbLIX KOMMNOHEHT OonpeaenseTcsa He BeuleCTBeHHbI-
mu (U3 uutepsana [0; 1]), a uensiMn yucnamu. [N\ 3100 «€AUHUY-
Hble» OTPE3KM Ha «KPACHOW», «3EeNEHOW» W «CUHEN» OCHAX pazbusaioT
Ha HEeCKONbKO NOAAMAnNasOHOB, KaXAbli W3 KOTOPbLIX NONy4aeT CBOW
Homep. Liger nukcens usobpaxeHus, KOTOpoe Oyner BbiBEAEHO Ha
aKpaH, 3a0aércs Tpems uenbiMiu HeoTpuuaTesbHbiIMKM 4Yucnamm — HO-
MepamMi nooananas’oHos, B8 KOTopbie «nonagaeT» 3IToT uBerT. Ka4ecrso
uBeTonepeaaYn 3asBmcuUT OT KONMHEeCTBa BblAensemMbix Noaananas’oHoBs.

B coBpeMeHHBIX KOMIbIOTEpax AJAA COXpaHeHus HHPpopManuu O
BeTe Ka)KAoil TOYKM nBeTHOro msobpasxkenus B mozenu RGB oburaso
orBogmrca 3 (pexxum True Color) mam 2 (pexxum High Color) Gaiira.



B mepsom ciayyae Ha KOZMpOBaHMe TrpajanmMii  APKO-
CTH Ka)XJ0ro M3 OCHOBHBIX IBeTOB oTBoauTcsa 1 6GaiT: Kox
00000000 (00) moxassiBaeT, YTO JAaHHOH COCTABJAAIOIICH HET BO-
obme, xox 11111111 (FF) coorBerctByeT HauboJblueil HMHTEHCHB-
HOCTH COOTBETCTBYIOILEH IIBETOBOM KOMIIOHEHTHI. Becero MoOMXHO
sakoaupoBatsk 256 (or 0 mo 255) rpazanmmii ApPKOCTH KAamXA0i IBe-
TOBOM KOMIIOHEHTBI, YTO O0eCHeYmBaeT BO3MOMKHOCTH IpeACTABICHUSN
256 - 256 - 256 = 28+8+8 = 224 = 16 777 216 nBeros. YesoBeuecKuii
IJia3 He MOJKeT pasJau4uTh OoJsiblliero pasHooOpasus IBeTOB. IJTO IO-
3BosisieT cuuTaTh BUAeopexxuMm True Color (mcrmHHBIA nBer) abcosmior-
HO COOTBETCTBYIOLIMM I[BeTaM peaJbHOrO MHpA.

B pexxume High Color user ka)kaoli Touku roaupyercsi 16 Gura-
mu. Ha KopupoBaHMe KpPacHOM M CHHeH COCTABJISAIONIMX TIPH BTOM OT-
BOAMTCA 1O 5 OMT, HAa KOAMPOBAHME 3€JEHOM cocraBagomeil — 6 6ur.
IlaTe GUT NO3BONAIOT MpeACTaBATHL N0 32 rpajalMy APKOCTH KPACHOTO
n cuHero upetoB. IlocKosbky 4desioBeueckuii rjas Hambojee YyBCTBHUTE-
JIeH K 3€JIEHOW COCTABJAAIOMIEN IBeTa, 10j €€ WIKaly orBegeHo 6 6ur,
YTO IIO3BOJISIET COXpaHUTHL 64 rpaganmum APKOCTH 9TOro mBera. Bcero B
paccMaTpUBAeMOM DeXXHMMe MOXKHO npejacraBuTh 2°16+5 = 216 = 65 536
nseroB. IlBera usobpaskeHuit, coxpanénusix B pesxmme High Color
TaKKe BIIOJIHE DEeaJHCTHYHBI U «KOMMDOPTHBI» IS YeJIOBEYeCKOro IJia-
sa. Ilpu aTom pasmepsn! coorsercTByIOmuX (aiiioB B 1,5 pasa mMeHb-
me, YeM npH ucnoab3oBaHMM pexxkuma True Color.

Mybuna usera (/) — konuuyecTBo 6GuT, MCnonb3yemoe ANS XpaHeHus
W NpeacTasneHna uBerta nNpu KOAUPOBaHUM OAHOrO MUKCENsi PacTpoBOi
rpapukn unm BuaeousobpaxeHus.

Manutpa (N) — KOAMYECTBO UBETOB, KOTOPbIE MOryT GbiTb WUCNOAL3O-
BaHbl OANS BOCNPOM3BEAEHUN U300paxeHus.

Cnpaseanueo cootHowexue: N = 2/,

IIpumep. ViMeercs KaHaJ CBsA3H, oO0ecnevyMBalOMMil nepesavyy WH-
Gopmanuu co ckopoctsio 16 000 6ur/c. BhIACHMM, CKOJBKO CEKYHJ
norpedyercs Ajs nepejavyd IO 9TOMY KaHauay 256-mBeTHOro pacrpo-
BOro maobpaxkenuss pasmepom 800 x 600 nuxceseii.

3Has NAJUTPy — KOJHYECTBO IIBETOB, MCIOJb3YeMBIX JISi BOCIIPO-
H3BeJleHusl M300pakeHHus, BBLIYMCIMM IJIYOHMHY IBeTa — KOJHUYECTBO
OuT AnA nNpejcTaBJEHHA LBETA OXHOIrO IMHKCENA.

256 = 2! , i =8 (6ur).
Pasmep ¢aiina ¢ musobparkenuem pasen: 800 - 600 - 8 (6ur).



BerumcsamM BpeMsi nmepejadym maHHOro daiiia:
;= 800:600-8
16000

= 240 (c).

15.5. UseTroBas mogene HSB

Mogens RGB npocra m noHsarHa. E€ npuMeHsOT Bcerga, Kor-
na uaobpaxceHHe MOATOTABJIMBAIOT /Ui BOCIPOM3BEJEHHUS HA IKDaHe.
Ecin wnszobpakenme (Hanpumep, nudposas ¢dororpadus) IPOXOIUAT
KOMNbIOTEPHYI0 00paboTKy B rpaduuyecKoM peaakTope, TO €ro TOMKe
cjeAyeT NPeACTABHTE B 3TOM MOJeJIH.

B rex rpadmyeckmx pemakTopax, KOTOpPbie OPMEHTHDPOBAHBLI He HAa
00paboTKy roTOBBIX H300paXkeHWit, a4 HA UX CO3JlaAHUEe CBOWMH py-
Kamu, yaoOHee NpUMeHATH nBeToByiI0 mozens HSB. Yenoseky ropa-
30 Ipole He CHHTEe3MPOBaTh IBET M3 OTHAEJbHBIX COCTABJIAIIIHX,
a BeIOMpaTh €ro, OPHMEHTHPYACH Ha 0OoJiee ecTeCTBEHHBbIE NapaMeTDhbl:
uBeToBOoM oTTeHOK (Yro 2T0 3a 1Ber?), HaceimeHHocTh (Hackoasko
IBeT HACKIIIEHHBbIN!?), ApkocTs (HacKoJbKO IBET CBETJBIM HMJIHU TEM-
HBI?). UMeHHO aTH TpH mapaMeTrpa M CTAJAM OCHOBOM AJA MOJAEJH
HSB (Hue — Saturation — Brightness).

IIBeTroBoit orrenoxk (Hue) — oame m3 nseros cnexrpa. Korkper-
HBIM IBETOBOH OTTEHOK KOAUpyeTcs JubO BeJWYuHOM yria, aubo aium-
HOM JAyru Ha 1BeToBOM Kpyre (puc. 3.9).

3enéHuin Xénten
120° 60°

T —— S ecoseaced KpacHsbiit
180° o

CuHni NypnypHbIn
240° 300°

Puc. 3.9. Kpyrosoe pacnosoxeHue I(BETOB

Haceimennocers neera (Saturation) xapaxrepuayercsi CTeneHLIO
pasbasierna ero OeapiM userom. Haupumep, ecim HPKO-KpPacHYIO
(maceimennyio) Kpacky pasbasurh 0Oesioil, TO €€ IBeTOBOH OTTEHOK
OCTAHETCHA NPeXHUM, M3MEHHUTCSH TOJILKO HACBLIIIEeHHOCTHL. dem OoJiblie
nobasaserca Genoro nsera, TeM MeHBIIE HACHIIEHHOCTE KOHKPETHOIO
IIBETOBOI'0O OTTEHKA, & C YBEJHYEHHEeM HACHIIEeHHOCTH I[BeT CTAHOBHT-
CA «COYHEee»,



Apkocers usera (Brightness) sasucur or nobaBieHuss K HeMy 4Yép-
HOro nsera — uyeMm OoJiblle YEPHOIr'O IBETa, TeM MeHbIIe APKOCTh.

I[IpocrpascTBOo nBeroB mogenu HSB moker ObITH nmpeacTaBlieHO B
¢dopMe BIOKEHHBIX KOHIUEHTPUYECKHX KOHYCOB ¢ OOmieil BepIIHHONH H
obmeit oceio cummerpum (pme. 3.10).
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Puc. 3.10. Ilserosaa moxens HSB

ITo OKpy’XHOCTH B OCHOBAHMHM KOHYCA pPAaCIOJIOMKEHbl IBEeTOBbLIE
orTeHKH. I[BeTa ¢ OAMHAKOBBIM OTTEHKOM pPAaCIOJIOMEHbl B IIOJYILIO-
CKOCTH, NPOXOAfAIleil yepe3 OCh CHMMETPHH KOHYcCAa.

BesmumBaa yriia Mexay OChbI0O KOHyca M obOpasyiomeil onpeaenser
HACBIIIEHHOCTh nBeTa. HachIIeHHOCTH IIBEeTa BO3pacTaeT ¢ yBeJude-
HueM asToro yraa (T. e. ¢ oTAajJieHHeM OT ocu KoHyca). Llsera ¢ oxm-
HAKOBOM HACHIIEHHOCTHIO PaCHOJIOMKeHbl Ha KOHHYECKOH MOBEPXHOCTH
C ONpeAeJEHHBIM YIJIOM NP OCHOBAHUH.

Oce KOHyca — 3TO OChb APKOCTH. BepmmMHA KOHYyCa COOTBETCTBYeT
yépHoMy nBery. SpxkocTs mBera Bo3pacraer — C NpUOIMIKEeHUeM K
ero ocHoBaHMIO. lIBera ¢ OAMHAKOBON APKOCTBIO PACHOJOKEHBI IO
KPYyry — CeUeHHMI0 KOHyCa ILUIOCKOCTHIO, MEepPHeHJMKYJISAPHOH ero OCH.

15.6. Userosas mopens CMYK

Korza MBI cMoTpuM Ha uso0pa)keHHe Ha 9KpaHe MOHHTOpA, MbI
BUAMM HM3JydaeMblii CBeT, a KOrja paccMarpuBaeM KapTHHKH Ha Oy-
Mare, TO BHJAMM CBeT OTpaX€éHHbIA. VIMEHHO NO2TOMY €eCJH CcMellaTh
KPACKM KPACHOT'O M 3€JIEHOrO I(BETOB, TO IOJYYHTCA TEéMHO-KOpPHYHe-
Basi Kpacka, a He Kénarada, xkaxk sro npeanonaraercsi 8 RGB-monenu.



Ecnn noa MUKPOCKONOM pPacCcMOTPEeTb UBETHLIE WNNIOCTPauun B KHUre,
TO MOXHO YBUAETb, YTO OHM Hane4yaraHbl OYeHb ManeHbKUMK, 4acTU4HO
NepexkpbIBaIWUMNCH UBETHBIMU ToykamMmn — odceramu. Odcertbl xOpowo
BMAOHLI HA rpaHuuax UBeTHOW neyatm M B mecrax ¢ GnenHol Kpackon.

IIisi MOArOTOBKM NEYATHBIX M300paKeHMi HCIONb3yeTcs IBeToBas
monens CMYK (Cyan — Magenta — Yellow — blacK), 6GazoBeiMu
[BETAMH KOTOPOM SABJIAIOTCA rojiyboil, NypnypHbLId U KEJIThIA 1(BeTa.
OcHOBHBIE I BeTa 9TOH MOJAEJH NoaobOpaHbl TaK, YTOOBI COOTBETCTBYIO-
e KpackKu MNOIVIOINAJM CBeT B JOCTATOYHO Y3KOH o0jacTH chnexrtpa:
rosybas Kpacka CHJIBHO IIOIJIOIAeT KPACHBIH IIBeT, NyprnypHas —
3eJIEHBIN, a XKéJTasd — CHHHUMN,.

MoyxHO cKasaTh, 4TO UBeTOBble KoMImoHeHTHI mozenau CMYK mo-
JIy4aloTcsa B pe3yJbTaTe BHIYMTAHMA OCHOBHBIX IBeTOB M3 besoro:

* roanyboit = Genblii — KpacHBIN = 3enéHblil + cuanit (0; 255; 255);
* nypnypHbIi = OeJiblil — 3eJIéHBIN = KpacHbI + cuauit (255; 0; 255);
* skénTeiil = Oenplil — CHMHHM = KpacHBIM + 3enénsii (255; 255; 0).

ITH TPM ILBeTA HA3LIBAIOTCHA AOMOJHUTEJBHBIMH, IIOTOMY YTO OHM
JONOJIHAT OCHOBHBIe nBera a0 Geaoro. Cama ke moxens CMYK Ha-
3pIBaeTca CcyOTpaKTHBHOH (BhIYMTAIOLIEH) MOAENBIO.

IIpocrpancrBo nseroBoit mozenn CMYK Takike MOXXHO Ipejacra-
BUTh €AMHMYHBIM KyOOM, rae ImJOTHOCTh 3aKpacku (Mam sipKocTh Oa-
30BBIX IIBETOB) — 3TO BelIeCTBEHHbIEe 4YHcja B aumanasoHe or 0 go 1

(puc. 3.11). Moaens CMYK
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Puc. 3.11. IIseroBoit ky6 ana CMYK-koaupoBaHus



Paccmorpum ocoberHoctu mozenu CMYK:

» miobasa Touxka Kyba (c¢; m; y) onpenenser HEKOTODHIH IIBeT;

» rouka (0; 0; 0) coorBercrByer Genmomy nsery, Touka (1; 1; 1) —
yépaomy, a Jgurusa (0; 0; 0)-(1; 1; 1) onuceiBaeT BCe OTTEHKH
ceporo nsera or 06eJsioro A0 4YEpHOro;

* npu asuxkeHuu no npsamoi or (0; 0; 0) x Touke (¢; m; y) noay-
yaeM BCe rpajalum spkKocTu usera (¢; m; y) — OT caMOi APKOH
A0 caMOW TEMHOH.

B maeansHOM caydae rojayboro, nmypunypHoOro M KEJTOro IBeTOB
6110 661 gocrarouHo Ans opMupoBaHus Ha OGymare moboro nsera.
OaHako peasibHO CYIIECTBYIOIIME KpPACKM He HJeaJbHBI, OHU HE MO-
ryT MOIJIOTHTH IIBETOBBIE KOMIIOHEHTHI NOJIHOCTHIO. Eciim HaHecTH BCe
TP Kpacku Ha Oymary, TO BMECTO YEPHOIO MOJYYUTCH TEMHO-CephI
neer. IloaroMmy, 4T00OBI CKOPPEKTHPOBATH IBETOBYIO raMMy, HMCIOJb-
3VIOT 4YeTBEPTYIO KpackKy -— 4YépHyo. MUMeHHO noaToMy B Ha3BaHUeE
nserosoii mozeau CMYK nobasnena O6yksa K (blacK).

CAMOE TJIABHOE

I'papuueckas mHOpPMAIMA, TAK e KaK YHCJIOBasg M TEKCTOBasfd,
XPaHUTCA B NMAMATH KOMNBIOTEPA B JABOMYHOM Koze. [JIsA IpeAcTaB-
JeHus rpadpuyeckoro u3obparkeHusi B MaMATH KOMIBIOTEpa IIpeABapHu-
TeJBHO ero HeobDXOJMMO TOABEePrHyTh IMPOCTPAHCTBEHHOMW AMCKpeTH3a-
MM M KBAHTOBAHWIO, UTO Hem30eXXHO NPHUBEJET K IIOTepe HeKOTOpOH
noau uHGOpPMAILUH.

BexTopHEINH MeTOA KoampoBaHusa rpabdhuveckoin wuHbOpMaMH
OCHOBBIBAETCS HA BBIJIEJIEHMM B NpOolecce JAUCKPEeTH3aluyd KOHEYHOTI'O
KoaudyecTBa obOmactedl mnpocrpaHcTBa — rpaUuecKMX NIPHMHUTHUBOB
(OTpPe3KoB, MHOI'OYroJbHHKOB, KPHMBLIX, OBaJIOB, AYyr 4 Ap.).

Pacrposeiii MeToxn kKoaupoBaHus rpaduyeckon wmHOGOpMamHn
OCHOBBIBAETCH HA BLIJEJEHUM B Npoliecce AUCKPETHU3allMH KOHEYHOrOo
KOJIMYEeCTBA TOYEK IIPOCTPAHCTBA — IHMKCeJeH.

HOna xaxaoro sjgeMeHTa npoctrpaHcTBa (obsacTu, TOYKHM) coxpa-
HAeTcA MH(MOpManusa o ero usere. Bcé mHOroobpasme IBETOB MOMKET
OBITh NOJYYEHO C NOMOIIBI0 TPEX HE3aBMCHUMBIX I[BETOB, B3ATHIX B
HEKOTOPOH IIPOIIOPIIUH.

B KoMIObIOTEPHON TeXHHMKEe 4Yallle BCero MCHoJb3yIOTCH CJeAyioliue
IIBETOBbIE MOJEJIH:

» RGB (Red — Green — Blue, KpacHBI# — 3€JIéHbIH — CHHHN) —

ANs KoMIbioTepHOU oOpaborku uMeommuxcs uaobpakeHuu, npu

MMOAATOTOBKE M300paKeHuil AJisd BOCIPOM3BEJAEHHUA HA dKpaHe,



* HSB (Hue — Saturation — Brightness, userosoit oTTeHOK —
HACBILEHHOCTh — HAPKOCTH) — IIPH CO3JaHUHM HU300pakeHHi cC
IMIOMOII[bI0 MHCTPYMEHTOB IpaduYecKoro peaaxkTopa;

* CMYK (Cyan — Magenta — Yellow — blacK, roay6oit — myp-
NYPHBIA — JKEJNTHIA — 4YEpHBIA) — AJA NOATOTOBKHM I€YATHBIX
u3obpaxeHni.

Hnsa coxpaHeHus MHPOPMAIMM O IBETe KaMJA0H TOYKH I(BETHOI'O
us3obpaskenua B mogenn RGB orsopurca 24 (pesxum True Color) wum
16 6ur (pexxum High Color).

KosuyectBo 6uT, McHnoabsayeMoe AJs XpaHEHMs M IIpejcTasJie-
HUSA IBeTa NPH KOAMPOBAHHUM OJHOI'O IHKCEJIS pacTpoBoM rpadukwu
U BHUeou300pakeHus, HaspiBaerca rayomsoit nsera (i). IlTammrpa
(N) — Koam4ecTBO I[BETOB, KOTOPbIE MOTYT OBITH MCIOJb30BAHBI A
BOCIIpou3BeeHuss u3obpakennsa. Crnpasefyimso cooTHomenue: N = 2/,

B pesxxume High Color moxxer 6eiTh mpeacrasieno 65 536 pasHbIx
nBeroB, a B pexume True Color — 16 777 216. Taxkue uBeToBHIE
NAaJUTPHLI BIIOJIHE DEAJMCTHYHBI B «KOMMDODPTHEI» JJISA YeJOBEYeCKOro
rjasa.

Bonpocel u 3apanuus

1. IToyemy npm kKoampoBaHuM rpaduyYecKux usobparkeHuil Bcerga
IIPOMCXOAUT MOTEepPA HEKOTOPOro KoJindecTBa MHGOpManuu?

. B 4éM cyTh BEKTOPHOIo KOAMpPOBAHUA HMHMpOpManum?
. B 4ém cyTe pacTpoBOro KoampoBaHus HH(Mpopmanmun?
. KakoBa ¢usmyeckas npupozna csera?

. Chopmynupyiite 3akoHbI, HamboJee BayKHbIe AJA [TOHUMAHUA
CyYTH IBETOBOCIPOM3BEJEHUSA M I[BETOBOIO0 KOAWPOBAHHUA.

. B uém cocrouT cyTh 1nmeronoit momenu RGB?

7. Oupenenure TpebyeMuiit o6BLEM BHACONAMATH TNPH 3AJAHHBIX
paspelIeHu MOHUTOpPA M IJyOMHEe I(BeTa.

O W N

=23

I'nybuaa usera
8 16 24

Paspemenne monuTOpa

1024 x 768
1280 x 720
1600 x 900
1920 x 1080




10.

11,

12.

13.

14.

15.

16.

. Ina XpaHeHHMsa pacTpoBoro wunsobpaxenus pasmepom 128 x 128

nukcener orsenu 16 Koaitr namaru. KakoBo MakKCHMAJbBHO BO3-
MOYKHOE 4YMCJIO I(BETOB B NaJuTpe m3obparkeHus?

. Onpesesnre 00BEM BHACONAMATH KOMIBLIOTEPA, KOTOPHIM Heob-

XOAMM AN peanmusanuu rpadmueckoro pexxkuma moHuTopa True
Color ¢ paspemaromeit crmocobrocTsio 1024 x 768 Touek.

B nserosoit mogenmn RGB ana kKoampoBaHMs OAHOINO IHKCENd
ucrnoanayerca 3 6Oaira. Pororpadmio pasmepom 2048 x 1536
NHUKceJiell COXpaHWJIM B BHAe HecxkaToro ¢aija C¢ HCIOJb30OBa-
aueM RGB-xkommposammsa. Onpeaenure pasamep (aitua.

YKaxuTe MHUHHMAJBHBIN 00béM nmamsaTH (B Kujgobaifrax), pocra-
TOYHBIN JAJIA XpaHeHUs J0O0ro pacrposoro usobparkeHus pasme-
pom 64 x 64 nukcensi, ecad M3BECTHO, YTO B HM300paKeHUM MC-
noan3dyercsas naaurpa u3d 256 nseros. Camy najauTpy XpaHUThL He
HY?KHO.

Bel xorure paborark ¢ paspemesueM mwmoHuTopa 1920 x 1080
nukcesen, ucnoasaysa 16 777 216 useros. B marasune npopaior-
cA BUAeoKapThl ¢ namatTeio 512 Koair, 2 MoOaiira, 4 Mo6aira
n 64 Mobanra. Kakyo u3 HHX MOMHO KYNHTh A Baluei
pabore1?

B nponecce npeobpaszoBaHus pacTpoBoro rpaguueckoro musobpa-
JKEeHMA KOJHUYECTBO IBeTOoB yMeHbmwiock ¢ 16 777 216 mo 256.
Bo ckogbKO pa3 yMeHbIIMTCH O00BEM 3aHMMaeMOH MM HaMATH?

IIyers ucnonsayercs pexkum High Color. Hasosure unser, xkoro-
phIfl 3aaéTcsd KOAOM:

1) 1111100000011111; 2) 0111101111101111.

HOnsi xogmpoBaHus usera (POHA MHTEPHET-CTPAHMILI HMCHOJIL3YeT-
ca arpudyr bgcolor=“#XXXXXX"”, rpe XXXXXX — mecrHa-
ANATH3HAYHOEe 3HAYEHHEe MHTEHCHBHOCTH I[BETOBBIX KOMIIOHEHT B
24-6utHoit RGB-mopenn.

HazoBuTe nser CTpaHHUIl, 3aJJlaHHBIX TeramMmu:

1) <body bgcolor=“#FFFFFF”>;

2) <body bgcolor=“#00FF00">;

3) <body bgcolor=“#0000FF”>;

4) <body bgcolor=“#EEEE00”>;

5) <body bgcolor=“#A5A5A5">.

BrisicauTe, KakuM oOpasoM paclpejeseH0 KOoJUYecTBO OMTOB IO
KpacHOM, 3eqéHOU M cuHel cocraBasoIuM B 8-6MTHON nBETO-
po#t cxeme. C uem cBs3aHO Takoe pacnpeaeneHue?



17. HaszoBure (akTOphl, CyIECTBEHHbIE JJf TOCTPOEHUS MOjenen
nseronepenaun RGB m HSB. Kakummp xapakTepuMcTHKaAMHM I[BeTa
onepupyer mozenbr useromnepenaun HSB?

18. UccuneayitTre okHOo <«W3meHeHme naJauTpei» B rpadpuyecKkoM pe-
aaxkTope Paint. Kakume Moaenm KOHCTPYMPOBAHMA IBeTa Tam
IIpeACTaBIEHBI?

19. Kpackn KakuX LBETOB HCHOJL3YIOTCA B IBeTHOM npuntepe? Ilo-
yeMy JAJA IIe4aTH Ha IBETHOM INPHHTEPE HEeJNb3s HCIOJb30BATH
KPaCKM KpPAaCHOI0, 3€JIEHOr0 M CHHEro IBeToB?

20. ITouemy w™ozxenr RGB cumraercs aaIuTHBHOW, a MOJeJb
CMYK — cyOTpakTHMBHOH IBETOBOM MOJEJbIO?



