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BBEJAEHUE

HOBOJIOM K HaIlMCAHUIO TaHHOM CTAThU IIOCIYKUIa CUTYaIlNA, CJIOKUBIIAACA CETO-
IHS B UHAYCTPUU N300paskeHnii, B YaCTHOCTH B ee MoJIurpadguruIecKoM ceKTope: He-
CMOTPSA Ha BOOAYIIIEBJISAIOININE YCIeXH TeXHOJOTUH I[BeTOBOCIIPOM3BeeHsI, OYypHOe pPa3Bu-
THe BBIUYHCJIUTEJIbHON TEeXHUKM 1, IJIaBHOE, CePbe3HBIA Iporpecc B HayKe, UMeHYeMOIi
«Hayka 00 m3o0parkeHnAX U UX BuUdyaausanuu» («image & imaging science»), KOHIeOTy-
aJIbHBIHA Oasuc HAIIed OTpacayr MOo-IPeXKHeMY 3MKAETCA Ha IPUHIIHNIIAX M CTePeoTHIIaX,
yHACJIeJOBAHHBIX M3 TOTO MEePHOLA UCTOPUM Ioaurpaduu u pororpadpuu, Korga JOCTHMKE-
HUe TpebyeMoro peayJbTaTa ObLJIO UCKYCCTBOM, €CJIM He CKa3aTh — ITaMaHCTBOM.

IIpakTuka paboThI ¥ IPAKTHUKA OOIIEHUA C OTEUeCTBEHHBIMHU U 3apyOe:KHBIMU CIIeIlua-
JIMCTAMU CBUETEIHCTBYET, UTO IPOTIPECcCy B HAIIIEH OTPAC/IU IIPEIATCTBYET PAJL XapaKTep-
HBIX KOHIIENTYaJbHbBIX 30y ICHUH, COOPATh KOTOPHBIE BOEAMHO IJIS ITOCIEAYIOIIEro 00cy-
JKOeHNs 1 pas3dopa — OueHb HeIpocTasd 3amava.

OgHAKO ecJu B3ATH 34 OCHOBY IIOMCKA «PeIleNTyPHbIe CITPABOYHUKM» II0 IIBETOKOPPEK-
UM, CO3JaHHble OUeHb TAJAHTINBLIM, U3BECTHBIM BO BCEeM MHUPE 1 OUYeHb HONYJIAPHBIM B
Poccuu aBTopom [lpmom Mapryimcom, To, IIPOMaA Mo ab3aliaM TeoOpeTUYecKoro o60cHoBa-
HUS IpeaaaraeMblXx UM IIPHEMOB, MOMKHO JIETKO COOPATE CIIMCOK OIIMNOOUHBIX KOHILEIITY A Ib-
HBIX IIOJIOMKEHUMN, JOMUHUPYIOINX B OTpacan U (GOPMUPYVIOINIUX IIPU 3TOM B CO3HAHUU CIIe-
UAaIUCTOB (0COOEHHO HAUMHAIOIINX ) KPellKre MOHATUNHBIE 6JI0KM, KOTOPEIe CUJIBHO TOP-
MO3SAT, a MOPOH 1 OCTAHABJIMBAIOT IIPO(decCUOHATBLHBIA pocT. BosbMeM 3a 0OCHOBY Imocobue
«Photoshop LAB Color. 3aragka KaHbOHA U IPYTHe IPUKJIOUYEHII B CAMOM MOIITHOM I[BETO-
BOM IIPOCTPAHCTBE», a TaKKe 0ectcesiep «Photoshop ana npodeccruonanos. Kiaccuueckoe
PYKOBOJICTBO IIO IIBETOKOPPEKIIUN » 11 pa3bepeM Te Te3UChI, UTO TOUHEE BCET'0 OTPAIKAIOT I0-
MUHHUPYIOINE, HO OIIIN00YHEIE YMOHACTPOECHU A B CETOHAIITHE NHIYCTPUU N300paKe .

TE3HC 1:

«Ha hoHe MOHOTOHHOI'O OKPECTHOI'O IIei3aska 9T PO30BbIE U 3eJIeHble TOHA KAKyTCH APKU-
MM CJIOBHO IIaMsA. JIToau yacamMu CTOAT CJIOBHO 3aBOPOKEHHbIe, CO3epIasa Ty KapTuny. OHu
BUIST TOHKNE, e[Ba PA3IUYNMbIe OTTEHKH, KAKUX He MOXKET 3aIeuaT/ieTb (DJOTOKamMepa, 1 B
X BOOOPaKeHNY BOSHUKAIOT APKUE I[BETa, O CYIIIeCTBOBAHUY KOTOPBIX KaMepa U He II0[03-
peBaer. OcTaBMM B CTOPOHE (PHIOCOPCKUIA BOIIPOC O TOM, KAKOBBI 9TH I[BETA B PEaJIbHOCTH —
TYCKJIble, KAKMMHU uX 3auKCcUpoBaa Kamepa <...>, WX SPKUe, KAKUMU UX IeJIaeT 3pu-
TeJbHas CHUCTEMA UeJIOBEKA C ee HEMCCSIKAeMbIM TBOPUECKUM ITOTEHITHAIOM » .

<..>

«Kamepa JuiieHa CIocOOHOCTH K PACIO3HABAHUIO OJHOBPEMEHHOr'0 KOHTPACTa, KOTopas
CBOCTBEHHA UeJIOBEKY. MBI CBOOOHO pasIniaeM MHOYKECTBO IIBETOB, TPUMBIKAIOIUX JPYT
K apyry. Kamepa — Her. [loaTomy, 151 TOTO UTOOBI 5TH ITBETA HE CAUILINCH B CILIOITHYIO Mac-
CY, MBI BEIHYKIEHBI TIOBBIIIIATh KPYTU3HY KPUBOM A».

K coxanenmio, «0CTaBUTH B CTOPOHE (hmIocopCcKUil BOIPOC» MBI He MMeeM HAyYHOTO
IpaBa, IOCKOJLKY OH ABJIAETCSI OCHOBOIIOJIATAIOIINM B fejie 00paboTKM N300pakeHn U UX
MMOATOTOBKY K TUPAKHUPOBAHUIO TEM UJIK MHBIM CIIOCOO0OM.

MpgzI 3HaeM, UTO clleHa — 9TO (pparMeHT PeaibHOTO MUPAa, BO3AEHCTBYIONINHA Ha 3PUTEIb-
HYIO cucTeMy HabJiofaTe id B JaHHbI MOMEHT BPEMEeHH.
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BoageiicTeyroiuii uem? CBeTOBLIME IIOTOKAMY, KOTOPBIE Ha A3bIKe (PM310JIOT0B UMEHY-
IOTCS «3PUTEJNbHBIMU CTUMYJaMu». IlaMATysa 0 AyaJduCTUYHOM IIPUPOE CBETa, MbI I'OBO-
pUM, UTO CBETOBBIE MOTOKHU IIPEACTABJIAIOT CO00M MOTOKM KBAHTOB. Te KBaHTHI U3 00IIETO
IIOTOKAa, UTO CIIOCOOHBI OKa3aTh BO3IefICTBIE HA 3PUTEJIbHYIO CUCTEMY HaOJII0aTesdA, nMe-
HYIOTCA «(DOTOHAMU », 1 CI[eHAa, COOTBETCTBEHHO, (DOPMUPYET T.H. POMOHHYI KAPMUHY NN
Kak eIle TOBOPAT — B8HEWHUIL onmuiecKuil maccug. @oTOHBI OTJINYAIOTCS APYT OT APyTa Mo
YacTOTe M 3AIOJHAIOT JaHHBIM yYacTOK IIPOCTPAHCTBA C PA3HOM, €CJU YTrOJHO, «ILJIOTHO-
cTbio». OgHAaKo QPOoTOH — 9TO (QOTOH, YACTOTA — BTO YACTOTA U TAKOMY IIOHATHUIO, KaK
«IIBET», 3[1eCh, KaK BUAUM, HET MecTa.

O6patumca ¥k Me:XayHapoOHOMY CBETOTeXHUUYECKOMY cJioBapio oT 1987 r. (mocaequas
pemakIus), B KOTOPOM, B YaCTHOCTH Ha PYCCKOM fA3bIKe, JaHO CJeAylolllee OollpeaesieHue
mBera:

= «I[BeT — 5TO CBOMCTBO 3PUTEJILHOI0 BOCIPUATHA, COUeTaoIee XpoOMaTHIecKHe 1 axX-
pomMaTuyecKme Ipu3HaKu. [JlanHOe CBOMCTBO 3PUTEIHLHOTO BOCIIPUATUA MOYKET OBITH
OMMCAHO IIPY IOMOIIY Ha3BaHMI XpOMaTUUECKUX I[BETOB, TAKNX KaK: YKeJIThIi, OpaH-
JKeBBIl, KPAaCHBIN, PO30BLIil, 3€JIeHbIN, IOJy00ii, (hMOJETOBLINA U TaK Aajee, M Ha-
3BAHUAMHU aXPOMATHUECKUX IIBETOB, TAKUX KaK: OeJIbIi, cephlil, UePHLIHA, APKUIM,
TYCKJIBII, CBETJIbIH, TEMHBIH M TaK [JaJjiee, WJIN Ke KOMOMHAIMEN 9TUX Ha3BaHUIA.
IIpumeuane: BOCOPUMHNMAEMbIH IIBET 3aBUCHUT OT CIIEKTPATILHOT'O COCTABA IIBETOBBIX
CTUMYJIOB, OT pa3Mepa, (QOPMEbI, CTPYKTYPHI U IJIOIAAY (hOHA I[BETOBOTO CTUMYJIa, OT
COCTOSHHIS aJalTalui OpraHa 3peHusa HabJiogaTeld, a TaKKe OT KBaIU(MUKAIIUYN U1
OIbITA HAOJJIOJATE IS U TaK Jajiee».

Opmakxo 60J1ee TOYHBIM MBI II0JIATaeM OIIpeiesIeHNe IIBeTa, JaHHOe AupekTopoMm MaHce-
JIOBCKOI Hay4HOI jaboparopuu Io IBeTy PouecTepcKOro TeXxHOJIOIMYECKOTO MHCTUTYTA
(CIITA) Maprkom PepiinabaoM B ero hyHIaMeHTaJIbHOU MoHOTpadhuu « Momesin 11BeTOBOTO
BOCIIPpUATUS» 1:

= «IIBer (Color) — aT0 aTpubyT 3PUTEIHLHOIO OLIYINEHNA, COAePIKAINI HEKYI0 KOMOM-
HAIIUI0 XPOMATUYECKUX U aXPOMATHUYECKUX KOMIIOHEHTOB. ITOT aTpUOyT MOMKeT
OBITH ONMCAH KaK II0 XPOMaTHUUYECKOMY KOMIIOHEHTY (HampuMep: KeJThIil, OpaHKe-
BBII, KOPUUHEBHIH, KPACHBIN, PO30BLIi, 3€JIeHbIH, CHHU, ()HOJETOBLIH 1 T.1.), TAK U
o axpoMaTuueckomy (0esblii, cepblil, YePHBIN 1 T.HA.), a TaK:Ke KBAJIUPUIIPOBAH
KaK APKUi, TYCKJbIN, CBETIbII, TEMHBIHA 1 T.II. MJIU OIIMCAH KOMOMHAIeH mepeyunc-
JeHHBIX HAaMMEHOBaHUM » .

IIpoiiie roBOPS, IIBET — 3TO OIIYII[eHNE, U OUeBUIHO, UTO CAMOE IIOHATHE I[BeTa — CyTry0o0
cy0BeKTUBHO. TakuM 00pa3oM, TOBOPUTE O «IIBETAX B PEAJILHOCTH » HEBO3MOXKHO IO OoIIpee-
JeHuo. B ciieHe (1au n300paskeHUHU CIIEeHBI) HET « PeaJIbHBIX I[IBETOB» — €CTh JIUIIb IIOTOKHU
UBJIyUYeHUsI, (DOTOHBI, SHEPTUHN, MHBIMU CJIOBAMU — I[BETOBbIE (3PUTEJIbHBIE) CTUMYJIBI, HO
HeT 1BeTa. [[BeT ke CyIIleCcTBYeT JIUIIb B CO3HAHUY HAOJII0gaTe .

W3 cKka3aHHOTO CTAHOBUTCS IMTOHATHO, YTO (poTOKaMepa (IJIeHOUHA S WU ITU(ppoBasi) He B
COCTOAHUY «3aledyaTJIeTh I[BEeTa», IIOCKOJbKY OHA He IPU3BaHA K TOMY, YTOOLI, BHEADPUB-
IIUCh B COBHaHMeE HabJroaTesid, 3ayMKCUPOBATH €r'0 OIYIIeHUA.

Yro Ke uMeJI B BUY aBTOD, T'OBOPA O TOM, UTO KamMepa «3aledaTieBaeT IiBeTa» ?

Kamepa KaK CBETOUYBCTBUTEIbHBIN CEHCOP CIIOCO0HA JINIITh K OJHOMY: K OTKJINKY Ha (o-
TOHHOe Bo3zelicTBue. OTKJINK IPOABIAET cedsd 1160 TeM MJIM NHBIM KOJIMUeCTBOM aKTUBU-
POBAHHBIX KPUCTAJLJIOB cepebpa B (hOoTOILIeHKe, IUO0 TeM UJIU UHBIM 3JIEKTPUYECKUM CUTHA-
JIOM, eCJIH 9TO KaMepa 1udpoBasd.
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Tak uTo 3Ke pukcupyet porokamepa? V3 BBIIIIECKa3aHHOTO ICHO, UTO (hoTOKaMepa puk-
cCUpyeT KapTHUHY CBETOBLIX BO34elCTBUI JaHHOM CIIeHbl Ha 3pUTEJIbHBIN allapaT ueJIoBeKa
(u TeM u orpaHnunBaeTcA). Bee mocaenyoiee, UTO IIPOUCXOAUT C ILJIEHKOI MJINM CUTHAJIAMU
CBETOYYBCTBUTEJIBHOTO CEHCOPa, — ILJIOJ BHITIOJHAEMOT0 HAMU npeodpas3osarus nudopma-
MY O BO3AENCTBUAX B MHMOPMAIIUIO O 3PUTEIbHBIX OIIYIIEHUAX.

HerpyaHo noragzarscs, YTO KaMepa TeM JIYUIIle, UeM 0O0JIBIIIE ee OTKJIMKY II0OXOIAT Ha OT-
KJIUKU 3PUTEIbHON cucTeMbl uesioBeKa. CrenuaancTsbl — paspadoTyuky (DOTOIIECHOK U
nudpoBIX (OTOKAMEP I'OBOPAT, YTO KaMepa AOJKHA YIOBJIETBOPATD T.H. YCa08Ul0 JIome-
pa — Aiigca, cyTh KOTOPOTO COCTOUT B TOM, UTO CIIEKTPAJIbHBIE UYBCTBUTEJIHLHOCTU €€ CEHCO-
pa JOJIIKHBI OBITh UAEHTUYHBI CIIEKTPAJIbHBIM UYBCTBUTEJILHOCTAM KJIETOK CETUATKY IJiasa
YyeJ0BeKa, J1u00 IPeACcTaBIATh CO00H NX JTMHENHYI0 KOMOMHAIUIO.

IToHATHO TaKk’Ke, UTO U3MEHEeHMEe OTKJINKA KaMepbl, BOSHUKAIOIIee IPY N3MEHEHUN Xa-
pakTepa BO3AENCTBUSA HA ee CEHCOP, TO €CTh IIPY U3MEHEHUU XapaKTepa UsJyueHnd, JOJK-
HO OBITH CXOJHBIM C MBMEHEHNEM OTKJMNKA 3PUTEJILHOM CUCTEMBI HAOJII0aTEN s IIPU TOYHO
TaKOM sKe U3MeHEeHU CBEeTOBOI'0 MOTOKa. MHIMaIbHOE N3MEHEHNE B XapaKTepe CBETOBOT'O
IIOTOKA, IIPU KOTOPOM CEHCOP MEHAET OTKJINK, HA3bIBAETCSA 110P020M OMKAUKA.

W3BecTHO, UTO MOPOT OTKJIMKA IIJIEHOYHBIX KaMep MHOTO MEHbIITe, YeM IIOPOT OTKJINKA
3PUTEJBbHON CUCTEMBI YeJIOBEKA: HUUTOXKHBIE, He (PUKCHUPYyeMble 3PDUTEJIbHON CUCTEMOM 13-
MeHEeHH!s SHEePTUH CBETOBOTO IIOTOKA CIIOCOOHBI BHI3BATH HA IJIEHKE U3MEHEHU S B KOH(PUTY-
panum 3epeH aKTUBUPOBAHHOTO TaJouaHOro cepebpa. IlosTomy MOKHO He COMHEBATHLCS B
TOM, UTO OTKJINK IIJIEHOYHOI KaMepPHhI IT0 CBOell n30upaTeIbHOCTHY HE TO UTO HE YCTYIIAaeT, HO
MHOTOKPATHO IIPEBOCXOIUT OTKJMK 3PUTEIHLHOM cucTeMbl uesjoBeKa. To Ke KacaeTcda u
MG POBHIX KAMEDP: PA3PATHOCTh KOAUPOBAHU S CUTHAJIOB CEHCOPA Y COBPEeMEHHBIX KaMep COo-
cTaBJjsAeT nmopaaka 12 out Ha KaHaJ, uTo coctaBadeT 4096 rpagaiuii curHaaa M0 KaKIOMY
KaHaJIy, M 9TO 3HAYUT, B CBOIO OUePeIb, UTO KaMepa B cocTogHuM 3aukcupoBath 4096 sap-
KOCTHBIX Tpaganuii B GOTOHHON KapTuHe cileHbl. [Ipu sToM m30mupaTeIbHOCTL 3PEHUS CO-
craBasgeT MakcumyM 100—110 rpagamnuii Ha TpuxpoMarudeckuil kanaa (Hunt, 2004).

W3 cka3aHHOTO BBIIIIE CJIEAYET, UTO aBTOP B IIPUBEAEHHON IUTATE JOTYCKAET TPU Cephes-
HBIX HETOUHOCTHU:

— BO-TI€PBHIX, B CIleHEe HET HUKAKUX IIBETOB — HU «PeaJbHBIX», HU «HepealbHbIX», U,
cJelIoBaTeJIbHO, OHU HE MOTYT ObITh « TYCKJBIMU» UJIU « APKUMU» ;

— BO-BTOPBIX, KaMepa He B COCTOAHUY (PUKCUPOBATE IIBET (IOCKOJBKY IIBET — 3TO OIIYy-
ITeHune), OHA JUIIH BEIIAET OTKJINUK Ha CBETOBOE BO3elicTBUE;

— B-TpeThux (IraaBHOE), (POTOKaMepa cIIoco6HAa OTPearupoBaTh Ha Topasmo 00JabIilee KO-
JIUYECTBO U3MeHeHul B GOTOHHOI KapTUHE CIIeHbI, YeM 3pUTeJIbHAaA CCTeMAa YeJI0BeKa (a He
HA000pOT, KaK YTBEeP;KIAET aBTOD).

Tot dakT, uTo mu@ppoBaa KaMepa (B paMKax CBOEro AUHAMUYECKOI'0 frana3oHa) GuKcu-
pyeT Bce MHOTooOpasue Bapualuil CBETOBLIX IOTOKOB CIIEHBI, — HUCKJIIOUUTEJLHO BasKEH B
Jlejie maJibHelIero npeod0pasoBaHUA ee CUTHAJNOB B IIU(POBoe 1300paskeHre 3TOM CIleHbI U
mocJjeAyIoIeii 00paboTKu 9TOro n300paskeHu A IPHU IIOATOTOBKe K meuaTu. [leficTBUTEIBHO,
MBI MOJKeM OBITh YBEPEHBI, UTO 00JIajjaeM Bceil MOJHOTOM BU3yaabHON MHMOPMAIIUU O CIle-
He, (B nmudpoBoM (daiiie), U HY:KHO JHUIIHb YMeJ0 MAaHUOYJINPOBATh 9TOH mHPOpMAaIuei,
Ia0bl m300pasKkeHre BRITJISANEJIO COO0OPa3Ho HallleMy BIIeUaTJeHU0, OCTaBJIEHHOMY 3TOIi ciie-
HOI. BoJiee Toro, ecsiu OBI TE3UC aBTOPA O HECOCTOATEJIHLHOCTU KaMephbl KaK perucrparopa
BHEIITHETr'0 OINTUYECKOr0 MacCuBa ObIJI BepeH, TO MHOTME M MHOTHE IIPUeMbl, OIIMCAHHbIE B
o0enx ero KHUrax, OKasajJnuch ObI HePabOTOCIIOCOOHEI, TOrIa KaK Ha IPAaKTHKe OHU BechMa
9 PEeKTUBHBI, B YaCTHOCTU YIIOMSIHYTBIM HAMHU B HauaJje IPHUEM C YBeJIMUeHeM KPYTU3HbBI
A-KpuBoOii.
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TE3HC 2:

«ITo moBomy LUV, LCH, xyY, HSB, XYZ 1 Ipounx IPOCTPAHCTB MOXKHO He OeCIIOKOUTHLCS
<...>, mocKkoasKy Photoshop B ool Mmepe moamepxrBaeT TOJILKO TPH IBETOBLIX IIPOCTPAH-
crBa: CMYK, LAB u RGB».

Bce mepeunciieHHbie cucteMbl, mpuueM gaxke CIELAB, He ABIAIOTCS IIBETOBBIMU IIPO-
CTPaAHCTBaAMMU.

IIBeTOBLIMU HIPOCTPAHCTBAME B CTPOT'OM 3HAUCHU MOKHO HA3BATh CETOIHA JIUIIE IIATH-
MmepubIe mpocTpancTBa cucteM CIECAM97s u CIECAMO2. Oxgrako 1o nopaaky. Haunewm c
RGB.

RGB-nmpocTtpancTBa

Marematuueckue RGB-mipocTpaHcTBa — 3TO T.H. mpuxpomamuieckKue npocmpancmaa,
II0 TPEM CHEeKTPAaJbHBIM 30HAM IIKAJIUPYIOIINE MEePy U XapaKkTep 8030eiicmeus CBETOBBIX
IIOTOKOB (IIBETOBBLIX CTUMYJIOB) Ha 3PUTEJILHYIO CCTeMY HaOJIfofaTessdA, HO He ONNCHIBAIO-
IITye IPU 9TOM IIBETOBBIE OITYINeHU I (I1BeTa), BO3HUKamIue B ero cosuauuu (Hunt, 2004).

CrasanHOe IPOMJLIIOCTPUPYET CIAEAVIONINI IpuMep: Ha puc. 1 (a) MoOKa3aHbI ABA ITPSIMO-
YTOJbHUKA, HaXOHAIIrecsa Ha uepHoM u 6eaoM Qouax. Tpuxpomaruueckue (RGB) sHaue-
HUS IPAMOYTOJBHUKOB B (haiijae OMHAKOBEI, OJHAKO 3PUTEJIbHBIE OITYIIeHNA, KaK BUIUM,
CUJIBHO Pa3HATCA MeXKAY co0oii. IIpu aToM oTMeTHM, UTO Mepa U XapaKTep BO3AeHCTBUI Ha
3PUTEJILHYIO CUCTeMY HaOJIIOIaTe sI CBETOBBIMU IIOTOKAMMU, UCXOOAIIUMY OT 3TUX IPAMO-
YTOJLHUKOB, ONMHAKOBEI (0 YeM U CBUAETEIbCTBYeT paBeHCTBO nX RGB-3Hauenuit B mcxo-
HOM (aiiie).

Ha puc. 1 (6) nam aHaJIOrMYHBIN TPUMED, HO C XPOMATUYHBIMY 00pas3IiaMu.

Cxkazannoe 00 RGB-mpocTpaHcTBax cupaBeAjiiBO U B OTHOIIIEHNN IIPOoCcTpaHCcTB XYZ u

Puc. 1 (a) Cepbie IpsAMOYTroJIbHUKHN, 3aJaHHLIE B ICXOAHOM (paiiie oguHakoBbiMu RGB-3HaueHUAMU
(128 128 128). XopoIllo BUAHO, UTO JEBBIH NPAMOYTOJbHUK BBITJIAAUT CBETJIEE IIPABOTO, TOTAA KaK
BOBJEMCTBUE CBETOBBIX IIOTOKOB (CTUMYJIOB) HA 3PUTEJIBHYIO CUCTEMY OANHAKOBO (O Y€M CBUIETEIb-
cTByeT paBencTBO RGB-3HaueHUi B mcxogHOM (haiie.
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Puc. 1 (6) XpomaTuueckue o0pasIipl (Ha XpoMaTnuecKux (PoHAX), 3aJaHHbIe B ICXOIHOM (aiiie omgu-
HakoBbIMU KoMOmHanuaAMu RGB-suauennii (R221 G145 B121). XopoI1io BUAHO, YTO IPABBIH IPAMO-
YTOJBbHUK BBRITJIAAUT 00Jiee HACHIIIIEHHBIM, TOT/Ia KaK BO3AEMCTBHE CBETOBBIX IIOTOKOB (CTUMYJIOB) HA
3PUTEJIbHYIO CICTEMY OJNHAKOBO (0 UeM CBUAETeJIbCTBYET paBeHCTBO KomOuuanuiit RGB-3Hauennii B
ucxomgHOM (paiiye.

xyY. Ugeomornueckoe orsuune mocjaenuux or RGB-nmpocTpaHCTB COCTOUT JIUIITH B TOM, UTO
T.H. IEPBUYHBIE CBETOBbIE IIOTOKU (KapAMHAJbHBIE CTUMYJbI) Y IPOCTPaHCTB XYZ u XyY
SABJISIOTCS MaTeMaTUUYeCcKoi adcTpakiiyueil u HU TpU KaKUX 06CTOATEIHCTBAX HE MOTYT OBITH
BOCIIPOUM3BeIeHBI CKycCTBeHHO (A. @peHKenb, A. [llagpun, 2005; Hunt, 2004).

LAB-npocTpaHcTBO

Ctporo roeops, CIELAB aBasgeT co00i JUIIL JeKapTOBO IPeACTABIeHIE TMINHIPHUYe-
ckoii koopauHaTHoU cucteMbl CIELCH, KamrbKupyolei naeoJ0rni0 MaHCEJJIOBCKOI IIBe-
TOBOIT cucTeMbl. IlocieqHsasa MKaIUPyeT IBETOBBIE OITYIIEHU II0 TPEM YYBCTBEHHBIM Xa-
PaKTEePUCTUKAM: CBETJIOTE, IIBETOBOMY TOHY W HACBIIIeHHOCTH. II0JTHOCTBIO Ke IIBETOBOE
omryIeHue (IIBET) XapaKTepu3yeTcsa COBOKYITHOCTRIO IIATH YyBCTBEHHBIX ITapaMeTpoB (Tpe-
OyIOITNX, KCTATU T'OBOPS, IPUMEHEHUA IATUMEPHON KOOPINHATHON CUCTEMBI):

— cy0obeKkTuBHaAA apKocTh (brightness),
— cBerJaora (lightness),

— uBertoBoii ToH (hue),

— noJjnoTta nseta (colorfulness),

— HAacCbIMeHHOCTh (chroma).

HamomuuM, 4TO ¢ 3afjaueil IMKAJIMPOBAHUSA IIBETOBLIX OINYINEHUH IO IIATH UyBCTBEH-
HBIM pPas3MepHOCTAM clipaBiaioTcesa guilb cucremMbl CIECAM97s u CIECAMO2 (Fairchild,
2004; Hunt, 2004).

OnpHakxo B chepax IIBETOKOPPEKIINI, IIBETOBOCIPOU3BEIEHUA U IIPUKJIATHON crIernuu-
KaIluu [IBETOBBIX OMIYIIeHUH YeJIOBeKa KPUTUYHO 3HAUMMBI JIUIITL TPU IIapaMeTpa: CBETJIO-

7



A. E. lllagpun BOCIIUTAHHME IT10 JOKRTOPY MAPTYJIHUCY: PABOTA HA/l, OIINBKAMHU

Ta, IMBETOBOM TOH W HachIeHHOCTS (Fairchild, 2004), uTo m mcmosb3yeTca IpPOrpaMMOi
Photoshop, mpounmu rpaduuecKkuMu peJakTopaMu, a Taksxe cobcTBeHHO uaeosorueii ICC.

Oc0060 Ba;KHBIM 00CTOATEIBCTBOM SIBJISIETCA TO, UTO caMa 110 cebe KoopAuHATHASA CUCTEMA
LAB npeacraBiseT co00ii JUIIH MIKAJNPOBAHHBIE OCH, KOTOPHIE HE MOTYT OBITH XOPOIITUMHU
WUJIY TJIOXVMH, YCIIEIITHBIMY UJIN HeYCIIeITHBIMU, TPaBUIbHBIMY NI HeTpaBUIbHBIMHA. I10-
HATUSA «Ka4eCTBO», «d(PPEeKTUBHOCTb» U «TOUHOCTDH» MPUMEHUMEI He K 0CAM, a K criocobam
pacueta LAB-KoopauHAT B 9TUX OCAX.

JIydmiuMu Ha CeTOaHANTHNIM eHb ABJISIOTCS alropuTMbl pacuera LAB-sHaueHuit, mpen-
aaraemsble cucreMoit CIECAM97s u ee nocaenaum oouoBaenuem CIECAMO2.

K BesimkoMy coskajieHNIo, naske B maxkere Adobe CS3 1o ceiil feHb IPUMEHSIETCS YCTaPeB-
NI 1 HeTOUHBIN anropuTM pacuera LAB-suauennii, mosurnuonupoBauubiii CIE ete 8 1976
r. (Fairchild, 2004). Bosiee Toro, B HegasHo BheimIexaineii Bepcuu Photoshop CS4 mncmonnsy-
IOTCA Te JKe caMble ()OPMYJIb 1 HUKAKOTO0 IIporpecca o faHHO# mo3uliny He orMeueHo. O He-
mocratkax cucteMbl CIELAB ob6pasma 1976 r. moapobHo pacckasaHo B yiKe YIIOMUHABIIIEH-
csa moHorpaduu Mapka @epiuiabga «Mozern IIBeTOBOTO BOCIIPUATHA» .

Taxkum o6pasom, nperensun [[sna Mapryauca k LAB-nmpocTpancTBY, 03ByUYeHHBIE UM B
mouorpadun «Photoshop mis npodeccuonanos. Kiaccuueckoe pyKOBOACTBO II0 IIBETOKOP-
pexnun» (zamee « Photoshop ans nmpodeccruonaios»), ciaenyeT IpeIbaABUTL He K UAE0JOT N
LAB, a K HecoBepIIIeHHOMY aJroputrMmy pacuera LAB-smauenunii u, cjiegoBaTebHO, HEI00-
POTHOCTH MexaHmu3Ma yupasjeunusd umu B Photoshop.

OmHako HeJIb3s He CKasaTh 0 TOM, uTo BHegpeHue aaroputrmMoB CIECAM B pa6oTty rpadu-
YeCKUX PeJaKTOPOB YCIOKHUT CUTYaIINIO: IIPesKAe YeM MPUCTYIIaTh K MaHUIIYJIUDPOBAHUIO
pbluaraMu KOPPEeKIUHU, II0JIb30BaTe b OyAeT BLIHYKIEeH YKas3aTh IIpealIoiaraeMble mapa-
MeTPHI TPOCMOTPA KOHEUHOI'0 N300PpakeHns, B YaCTHOCTH : I[BETHOCTh M MHTEHCUBHOCTD OC-
BelleHus1, GoH n300parkeHns, IpeAIoaraeMblil XapaKTep afalTallil IOTeHI[MAaJIbHOTO Ha-
omromaTens (IOJHAS MJIN HETOJHAA) U T.II., UTO IIOTPeO0yeT OT omepaTopa cepbe3HoH Teope-
THUYECKON MOATOTOBKH.

CMYK-npocTpaHCTBO

Kak 0651710 TOKa3aHO BO MHOKeCTBe QyHIaMeHTaAJIbHBIX PAbOT, TOCBAIIIEHHBIX I[BETOBOC-
mpousBegenunio, derbipexmepuoe CMYK-mmpocTpaHCTBO IpeacTaBIsIeT co00i MaTeMaTuue-
CKO€e IIPOCTPAHCTBO aIlllapaTHBIX CUTHAJIOB TOTO WJIM MHOTO IIeYaTaloIero yCTPOHUCTBa, HO
HUKaK He IPOCTPAHCTBO IIBETOBOE.

CMYK-rkombOuHAIINY, 3aJI0/KEHHBIE B (paiia n300paskeHus1, He ABJIAIOTCS I[BEeTOBBIMIU KO-
OpIWHATAMH, B UeM JIETKO YOeAUThCs, TPOBEA HECTIOKHBINA 9KCIIEPUMEHT: OTKPBITH B I'pa-
¢uuecrkom penaxTope daitn CMYK-usobparkenusa (Iydllle 3aJUTh IIYCTOM XOJICT HEKOeH
npousBoabHoit CMYK-kKoMOuHameii), atb Komauay «Assign profile», a sarem mociiegoBa-
TeJILHO BBIOUPATh 13 criucka pasubie CMYK-mpodaiinbl. CTaHeT 0UeBUIHO, YTO TOHAJIbHBIH
¥ XpoMaTHUUYeCKU 6aaHChl M300paskeHnA MEHSIIOTCS, U IT0[Uac paguKaalbHO, HO IIPU 9TOM
CMYK-roMOMHaAIIUY IO KAMKIOMY IUKCEJJIY OCTal0TCA HeM3MeHHbIMU. JleficTBUTEeIbHO, TaAK
U [OOJKHO OBITh, TOCKOJBKY pPas3HBbIe TEXHOJIOTUUECKHNE IIPOIECChl WCHOJB3YIOT
CMYK-K0/JIOpPaHTEI ¢ Pa3HBIMU CIEKTPAJbHBIMU ¥ KOJOPUMETPUYECKUMHU cBoMicTBaMu. K
mpuMepy, KojopucTuka yellow-Kpacurens, mosurnuoHupoBamHoro SWOP-crammapToMm,
CUJILHO OTJIMYHA OT TaKoBo# y cragmapra ISO 12647-2. To :Ke KacaeTcsa 1 IPOUYNX KPACOK
Tpuansl. [IpuMep mpegiaraeMoro sKCIepuMeHTa MoKasaH Ha puc. 2.

Bnpoqu, BCe CKa3aHHOE BBIIIIE ABJIAETCA CerogHsda yixe HpOHHCHOfI HCTHHOfI, O‘IeBHIIHOﬁ
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0OJBINIMHCTBY AU3aHEPOB, IIBETOKOPPEKTOPOB, MPEelpecc-UHKEHEPOB U MeUYaTHUKOB (HO
IPU 3TOM, KaK ITOKa3bIBaeT MPAKTUKA, JaJeKO He BCeM 3aKa3uyMKaM U MeHeIKepam).

OmHAKO ecJiu CIIeINAaJIUCTEI II0 OTIeUYaTHOM ITOATOTOBKE U MU3aliHephl TOTOBAT n300pa-
JKeHIs B pacueTe HAa BOCIPOM3BEeHME C IIOMOIILI0 KAKOM-TO OHON KOHKPETHO TeXHOJIO-
ruu (CKakeM, oceTHOIT), OMHUM KOHKPETHBIM allllapaToM, TO MAHUNYJIAIUN, BLITIOJIHIIE-
Mble «mo Mapryaucy» wuHcTpyMeHTamMu CMYK-KoppeKIuu IIpU COOTBETCTBYIOIIEM
CMYK-upodaiise, 6yIyT BIIOJHE aleKBaTHBI IIOCTABJIEHHOII 3ajaue, 1 CHe OTHIOAD He IIPO-
TUBOPEUUT 34PaBOMY cMbIcay, npuununam digital color management u ICC-ycranosxkam. B

B Adshe Photnshoe U5 D ended

Fle Fdt Dnage Loyw Soort Flle Aeshis Ve Wireke Hop
[R]e] weer - Rt | P B T | e e T

LT 1%, TP 1T O - .ﬂﬂ " BRI 07 gy 8 1 P [
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WATS T i Gararis CMTY proMaiom (1. [P 10

Puc. 2 OpurunanbHOe n3o0paskeHue (cjaeBa BBEpXy) U MATH eTo Komnuii. Bo Bcex mectu n3obparkeHm-
ax CMYK-3HaueHus BCeX MUKCEJIOB HEM3MEHHBI, OJHAKO IIPU PAa3HBIX CIIOCO0aX IMeYaTyu Pe3yabTaT
OyzeT pas3HBIM.
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TaKMUX yCJIOBUAX MIPUEMBI, IIpearaeMbie B « Photoshop aisa nmpodeccruonaioB» , BLICOKOI(-
(PEeKTUBHBI.

Temepb IOAPOOHO PACCMOTPUM, UTO IIPOUCXOAUT, KOTJA KOPPEKTOP MaHUITYJIUPYET all-
napatasiMu CMYK-curaamamu.

Mgz momEUM, uTO npu pabore ¢c CMYK-paiimamu n3odbpaskeHns SKpaHHasd BU3yaIn3a-
nus (Ha KaJaunOpoBaHHOM MOHUTOPE) UIET II0 caexyioieii cxeme (A. @penkens, A. [llagpun,
2005):

CMYK (mo mpodaiiny meuaTHoro mpoiecca) > LAB —
— XYZ (o CIE-ypaBHenusam 1976 r.) > RGB-mouuTopa (1o mpodaiiry MOHHUTOPA)

IIpeo6pasorarnme LAB — XYZ BBITIOJHAETCS IO IPOCTHIM aHAJUTHYECKUM (QOPMYyJIaM
CIE u BOBHMKHOBEHHE OIIINOKY B 3TUX pacueTax HeBO3SMOKHO.

IIpeo6pasoraume XYZ — RGB — aTo mpocreiimuii pacuer 1o MmaTpuile 3x3, IJIOC BO3Be-
JleHue B cTenieHb. IIOHATHO, UTO HA 9TOM 3Talle TaK:Ke He MOYKET ObITh OIITUOKHU.

Opuako nepexon CMYK — LAB BbITIOJTHAETCA IYyTEM UHTEPIIOJAIINY C IIOMOIIBIO MHO-
romepHo# LUT-Tabmuisl (Tabaunbl cooTBeTcTBUi) BeiOpanuoro CMYK-mpodaiina: 3gech
yeM IyIy0sKe KOPPEeKI[Us, TeM OOJIbIle OTKJIOHAIOTCSA MEXKY3JIOBbIe 3HAUEHUA OT UCXOTHOM
TOBUIIMY U TE€M BBIIIIEe BEPOATHOCTH BOSHUKHOBEHU S OIMOOK (& TaK:Ke MX HAKOILJIEHUA II0
Mepe pabornl). CkasamHOe B OCOOEHHOCTU KacaeTcsad 8-OMTOBBLIX M300paKeHUH u/mian
CMYK-upodaiinor Huskoii paspaguoctu LUT.

WHbIMU cJI0OBaMU, TIPHU T.H. «Ts:KeJoi» 1BeToKkoppekiuu (heavy color correction), BbI-
nosuAemoir B annapaTHbelx CMYK-mmpocTpaHCTBax, pacTeT PUCK TOTO, UTO UCKaYKEHUA, BO3-
HUKaIOIIKe TPU 9K PaHHOM BU3yaausainy Ha oTane npeodpasoBanus CMYK — LAB, nmpuse-
IYT K HEIOCTOBEPHOMY OTOOPaKeHUIO pedyIbTaTa KOPPEKIINY Ha 9KpaHe, a UMEeHHO: MOHU-
TOP «YBEPUT» ollepaTopa, uro nanuasa CMYK-komMOuHaIus facT pe3yabTaT ¢ OJHUMU BU3Y-
aJBLHBIMU XapakTepucTukamu (6ojiee TOTo, B TOM JKe «yBepUT» U IudpoBad mBeTonpobda),
TOTa Kak Ha MPaKTUKe OHU OKaKyTCA WHBIMU.

Oco060 ocTpo onucanHas IpobJieMa MIPoABJIAeT ce0s IPYU BOCIPOU3BEIeHN Y KOPUUHEBBIX
¥ CUHUX 9JIEMEHTOB n3o0paskeHus. ITocaemHee IMIMPOKO N3BECTHO KaK ITPobJieMa CMeIeHu A
cunero B ¢uoier («blue turns purple problem») (puc. 3). I xoTss ucToKku s3Toro adpdexra
KPOIOTCA He B MHTEPIONAINUAX, & B HAJUYUU T.H. NAPASUMHbBLX NO2A0UEHUT KpACUMeAIMU
(Hunt, 2004), HO OIIINOK Y NHTEPIIOJIAINH ITI0AUAC YCYTYOIAIOT CUTYAITNIO BILIOTE A0 IIOJTHOM
HeIpueMJIeMOCTH Pe3yabTaToB. OTMeTHM, 4T0 0c000 Tsakeabie ook CMYK-KoppeKiiuu
cBoiicTBeHHBI nHCTpyMeHTY Hue/Saturation.

OueBUIHO IPU STOM, UTO UKCJI0BOI KOHTPOoIb CMYK-KoMOUHAIINH 1 alleJIIAIINY K IIPO-
(heccroHaATBEHOMY OIIBITY KOPPEKTOPA (3a TOABI PA6OTHI U3YUUBIIIEMY TO, UTO «IIPU TAKUX-TO
nuppax CMYK Ha sKpaHe 0JHO, a Ha IeUaTu JPyroe» ) — ceronHA 0ojee yeM HeCOCTOATEIb-
HBI: KOPPEKTOD, onupalomnuiica Toabko Ha CMYK-3Hauenus manean «info» u onbIT paboThI
¢ JaHHBIM ITeYaTHHIM alnapaToM (HampuMep, IeUYaTHLIM CTAHKOM), PaJUKaJIbHO CHUKAET
CBOI0 Ipo(ecCrOHATBFHYI0 MOOUIBHOCTh M PUCKYET AOIMYCTUTH IpyOeiiliue OIMIUOKU IIPHU
MMOATOTOBKE K IeYaTH U300pakeHUH, TUPAKUPYEMBIX HEIIPUBBIUYHBIM €MY CIIOCOG0M.

K coxxanmenuto, [[su MapryJuc He yIIOMHHAET 00 OIIaCHOCTH HAKOIJIEHUS OIIMINOOK P
KOppeKIuu n3odpakeHus ¢ momoIbio annapaTHblx CMYK-curuasos. 1 B cBeTe CKa3aHHO-
IO BBIIIE ITEHHOCTh MHOTUX IIPHMEMOB, IIOCTPOEHHBIX Ha «Taxkeaoit» CMYK-Koppeknuu u
moAPOOHO UBJIOKEHHBIX B « Photoshop mis mpodeccruonasioB» CTaHOBUTCSA COMHUTEIBLHOM.
(OrMeTuM, UTO BCe 9TO KacaeTcA ¥ KOPPEKIIMY, BLIMOJHIEMOH IyTeM MaHUIYIAIMH anna-
PaTHLIMY CUTHAJAMU HACTOJBHBIX IpuHTEepoB — RGB-Output-curmanamu.)

OxHako ke, OymeT oIInb0UYHO YTBEeP:KAATh, uTo anmapaTHeie CMYK-npocTpaHncTsa He
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Puc. 3 Umuranua HaKOILJIeHUA OIMTUOKY TIpu «TdaxKesnoii» CMYK-koppeKIuu Ha mpuMepe ycyryoJe-
HUSA IapasuTHOro adeKTa CMeIeHnsa CUHEero B uoJieT. BBepxy: sKpaHHBIA IOKa3 OTKOPPEKTUPO-
BaHHOTO M300paskeHusd (TO JKe Ha I[BETONPo0e); BHU3Y: «Pe3yabTaT» MeuaTH.

TIO3BOJISIIOT BBITIOJHATD «JIETKYI0» KOPPEKIUIO N300paskeHsI, HAIpUMeD, C IeJbI0 KOMIIeH-
camuy u3nep:KeK ero GUHAIBHOTO IIPeo0pas3oBaHMUs M3 MPOCTPAHCTB TPUXPOMATUUECKUX
(Adobe RGB, sRGB u 11p.), B KOTOPBIX BBITIOJHAJACH OCHOBHAA («TAMKEIaA» ) KOPPEKIIUA U
KOTOpHIE He T'PeIaT OmubKaMy HHTePIOIAIU, IIOCKOJIbKY CTPOATCA Ha CYyTIy00 aHAIUTH-
YeCKUX U OYEHB IIPOCTHIX pacyeTax.

ILntoc Kk Tomy JloruKa «Jaerkoii» CMYK-KoppeKIny MOKeT OBITh C YCIIeXOM MCII0JIB30BAa-
Ha U Ha IIPOMEKYTOUYHBIX CTaANAX PabOTHI, KOr/ja N300pasKeHre BEIXOAUT U3 TPUXPOMATHU-
yeckoro nmpocrpancTBa BCMYK (u o6parHo). K npumepy: «iaerkasa» CMYK-koppekiiusa Mmo-
JKeT 0KasaThbCs OUeHb YIO00HO (1 JasKe IPeAIIOUTUTELHOIT) B CUTyalluAX TOHKOM OTJIagKN
0011TeT0 XPOMATUYECKOTO OasiaHca N300paskeHr A, TOHKOM nMuTanuu 3hGHeKTOB JIOKATbHOH
aIaInTaIlny 3peHnd 3a cueT npuMeHenus nacrpymenTa Shadows/Highlights (uiu 06brusbIX
KpuBbIX) K black-kanaay npu pasubix BapuanTax GCR u r.11. Bojee Toro, KBaau@uiiupo-
BaHHBIN OIIepPaTOp MOJKET IO3BOJUTH cebe MOMO0HBIE XOAbl B OTHOIIEHUN M300paKeHUid,
IpeHA3HAYEHHBIX JIA TUPAKUPOBAHUA HeloJuTrpauuecKuMu cnocobaMu, CKakeM, Ha
sKpanax mouutopo (WEB-niybaukamnum), cTpyiHbIME hi-end-ipuaTepamu, ¢oToOITHYE-
CKUMHU CUCTEMaMH U T.J. B 5TUX cayuadx MOTEePATh NCXOAHBIN 0XBAT U300PaKeHU 13-3a
Hen30eKHBIX I[BETOBBIX KOMIIpECCHH B BecbMa CKPOMHBIA OXBaT (MaKTUUYECKUX
CMYK-ycTpoiicTB 0COOEHHO O0CaIHO.

Ha nomors moryTt npuaru adcrpaktuabie CMYK-mpodaiiibsl, KOTOpble MOMKHO U3TOTO-
BUTBH CAMOCTOATEIbHO cpeacTBaMu «custom CMYK » mporpammsel Photoshop, Ho, kak moka-
3aJia, IPaKTUKAa, KaueCTBO TAKUX IIPOo(aiiyioB OOBIYHO HEBBICOKO. OTHAKO Ke YUNTATeJIb MO-
JKeT BOCIIOJIb30BaThesA cepueii abctpakTHEIX CMYK-mpodaiiioB, moaATroTOBIEHHBIX ABTOPOM
TaHHOM CTaThH, u KOTOpDBIE MOXKHO HaUTH mo agpecy:
http://shadrin.foto-one.com/Personal /Shadrin absCMYK.htm. OxBaT sTux mpogaiiaos
110 BCEM HaANpPaBJECHUAM PAIUKAJIBLHO IPEBBIIIAET OXBAT TPAIUIIMOHHON O(CeTHOH IeuaTu
Ha MeJIOBAaHHBIX OyMarax, u, 0 OT3bIBAM MHOTHX IOJIb30BaTe e, KOMIIPEeCCUHU He3aMeTHbI
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Jajke B OTHOIIIeHUY ITU(PPOBBIX N300paKeHUN « KADHABAJILHBIX » CIIEH, HE TOBOPS YiKe O cIie-
Hax moBcemHeBHBIX. Ciemyer Jumb 0c000 IOJUEPKHYTH, UYTO abCTpaKTHBIE
CMYK-npodaiinbl He IpefHa3HAUYEHBI I/ U3TOTOBJIEHUS BJIEKTPOHHBIX cellapanuii u Mo-
T'yT IPUMEHATHCA JUIIH B KAUYECTBE IPOMEKYTOUHBIX MaTeMaTUUECKUX IIPOCTPAHCTB AeIu-
KaTHOI'0 yIpaBjeHua HudPOBLEIM N300paKeHUEM.

TE3UC 3:

«ITeuaTs mouTu mosrHOCTEIO Oasupyercs Ha CM YK, x0T 00JIBIITMHCTBO HACTOJILHBIX IPUHTE-
poB nmoaaep:xuBaeT 1 RGB-gaunbIe» .

HaBaiiTe yTOUHUM, UTO K€ IPEeACTABAAIOT coboii « RGB-maHHBIE», OTHIPABIAEMBIE OIIe-
PAIlMOHHOM CHCTEeMOI KOMIIbIOTEPA Ha BXOJ KaK HACTOJILHBIX, TAK U HPOPECCHOHATbHBIX
HIIPOKOGOPMATHBIX IPUHTEPOB.

K coskanenuto, u [lsu MapryJuc, # MbI BCe CTAJIH 3aJI0KHUKAMU ITOHATUIHON HETOYHO-
cTU, Bo3HUKIIEHN B cepe digital imaging B 90-x rogax mpoILIoro BeKa, KOrjga Ha PLIHKe
MOSIBUJINCH IIEPBBIE IIBETHBIE HACTOJBbHBIE IIeUaTawInue ycrpoiicrsa. Curtuani, oTopasiisie-
MBI OIIEPAIIMOHHOM CCTEeMOM Ha BXOI IPUHTEPA, TPeXKaHajleH, PABHO KaK U TpeXKaHaJIeH
CUTHAJI, OTIIPABJISEMBIN OIIEPAIIMOHHON CUCTeMOR Ha Bxoa MoHuTOpa. Ho cobcTBEHHO TPU-
xpomatuueckuM (RGB) curnas sBiaseTcs TOJIbKO B clIyyae SKPAHHOM BU3yaJIU3aIllud — OH
IaeT MOHUTOPY YKasaHue, Kakoe BO3JeICTBIE TOT AOJI?KEeH OKa3aTh Ha 3peHune HabJrrogaTesnsd
CBETOM CBOUX JIIOMUHO(GOPOB, TOTAa KaK CUTHAJ, OTIIPABJIAEMBbIil Ha BXOJ IIPUHTEpa, He
nMeeT HUKAKOTO OTHOIIIEHUSA HU K BO3AEHCTBUAM, HU K TPUXPOMATUUYECKUM IIPOCTPAHCT-
BaM. OmHAKO TpexXKaHAJIbHOCTh NMPUHTEPHOTO CUTHAJIA HOJATOJNKHYJa K BOSHUKHOBEHUIO
IPAMON aHAJIOTUH C CUTHAJIOM TPUXPOMATHYECKUM, 13-3a UETO B JEeKCUKE OIePaAI[MOHHBIX
cucreM, 6oJee TOro, Baexkcuke camoro ICC omubouHo 3akpenuiachk abopesuatrypa « RGB».

CurzaJj, OTIpPaBJIAEMBIN HAa BXOJ HACTOJBHOTO IIPUHTEPA, TPEXKOMIOHEHTEH IIOTOMY,
YTO UMEHHO TPU YMCJa HYKHBI AJId 00eCIIeUeHU T.H. YHUKAJbHOCIU ANnapammozo Omxau-
Ka ipuHTepa. II0OCKOJIBbKY TOJBKO IIPU YHUKAJIHFHOM OTKJINKE BO3MOYKHO IIOCTPOEHUE aJleK-
BaTHOM LUT-Tabauisl (TabJauIlbLI COOTBETCTBUM) 11, COOTBETCTBEHHO, 3()(PeKTUBHOE yIIpaB-
JeHUe pe3yabTaTaMu IIeYaTH.

B uem cocTOUT YHUKAJIBHOCTD AlIIIaPATHOTO OTKJINKA 1 IOUEeMY OHA TaK BasKHAa?

Brauaute cienyer pazoopaThbcsa B TOM, UTO €CTh allapaTHLIN OTKJINK IIeUaTaioIero ycr-
poiictBa (device response). B jioruke mponsBoguTe IS IPUHTEPA — DTO KOMOMHAIIUSA KPACH-
TeJiel, MOJAHHBIX Ha IIOBEPXHOCTD; B JoruKe ICC — 9T0 KoJopuMeTpuuecKre KOOPAUHATEI
CBETOBOTO IIOTOKA (CTUMYJIa), OTPAKEHHOTO OT yJacTKa IIOBEePXHOCTH, 3ale4aTaHHOTr'0 CO-
TJIaCHO MOCTYyHOUBIIIell KoMamae. PazymMmeercsa, B KOHTEKCTe IIBETOBOCIIPOU3BEeIeHUA aKTya-
JIeH BTOPOM BapHAaHT TOJKOBAHU S allllapaTHOT'O OTKJINKA, TO eCTh ToJKoBaHue B Joruke ICC.

WUrak, ecau Ha HEKUI TPEXKOMIIOHEHTHBIN YIIPABJIAIONIUNA CUTHAJ OePaIrlnOHHOM cuc-
TeMbI IIPUHTEP OTBEYaeT TAKUM U TOJbKO TAKUM CIIeKTPAJbHLIM K03 (UIITIEHTOM OTpasKe-
HUS ITOBEPXHOCTU (M, COOTBETCTBEHHO, ONHUM KOHKPETHBIM IIBETOBBIM CTHMYJIOM), TO MbI
TOBOPHUM, UTO alllIapaTHLIN OTKJINK IIPUHTEPA YHUKAaJEH. B 9ToM cayuae MBI MOKEeM CMEJIO
CTPOUTH TAOJIUITY COOTBETCTBUM BHLIXOAHBIX TPEXKOMIIOHEHTHBIX CUT'HAJIOB OIEePaIlnOHHOMN
CHCTEMBI KOJIOPUMETPUUECKUM KOOPANHATAM CBETOBLIX IIOTOKOB, OTPAKEHHLIX OT 3aleyda-
TaHHOU moBepxHOocTH (T.e. mpodaiiy MpuHTEpa). BoCcIoIb30BaBIINCE ATOH TAabGJIUIIEH, MBI
HeIpeMeHHO IIOJYUYUM TpeOyeMblil pe3yabTar.

3aMeuaTeJIbLHBIM CBOMCTBOM HACTOJBLHBIX IIPUHTEPOB SABJISETCA TO, YTO KOJb CKOPO OHU
COeIMHEHBI C KOMIIBIOTEPOM IIOCPEICTBOM OOBIKHOBEHHOTO 3JIEKTPUUYECKOT0 IITHYpa (MK pa-
IVOKaHAJIOM), UX KPACOYHBIN COCTAaB ¥ BBAMOOTHOIIIEHNA KPACOK He IPeICTABJIAIOT 1030~

12



A. E. lllagpun BOCIIUTAHHME IT10 JOKRTOPY MAPTYJIHUCY: PABOTA HA/l, OIINBKAMHU

BaTeJbCKOT0 MHTepeca. Bojee Toro, ncuesaeT BCAKAA HEOOXOANMOCTbL B MAHUMIYJIMNPOBAHUL
CcOOCTBEHHO KpacKaMmMu (UTO TaK IIPUBLIYHO mojurpaducram). Ilociaemmee o6CTOATEILCTBO
IaJI0 BOBMOYKHOCTE (hpMaM — IIPOU3BOAUTEJIAM HACTOJIBHBIX IIPUHTEPOB OTKJIOHATHCA OT
TpeboBaHU MoIUrpadhuUecKNX CTAaHAAPTOB B JIIOOBIX HAIPABJIEHUAX 1 UCII0JIb30BATh JIIOOLIE
KpacouHble Ha0oOphI, 00ecIeunBasi TeM CAMBIM OOJILIIION ITBETOBOI OXBAT CBOUX CHCTEM.

ITomurpadguuecKkue CHUCTEMEI, B KOTOPBIX YIPABIAMIOIIUN CUTHAJ IIpeobpasyeTcs u3
anekTpudeckoro (CMYK-nauusie B (paiijie) B CUTHAJ OINTHYECKUH (IJIOMIaAU PaCTPOBBIX
asnemenToB Ha CMYK-cenaparusax), BEIHYK/IEHBI IIPUIEPIKUBATHCA *KeCTKUX CTAHIaPTOB,
OrpaHMYMBAA TEM CAMBIM M CAMHU KPACOUHBIE HAOOPHI, 1 KOJIOPUMETPUUYEeCKHe CBOMCTBA KO-
JopaHToB. OfHAKO, CYyIs II0 BCeMY, He 3a TOpaMU TO BpeMs, KOTIa IoJaurpaduyuecKmne CucTe-
MbI OYIYT YIIPABAATHCA CUTHAJIOM 3JIEKTPUUYECKUM, 00eclleunBaTh YHUKAJIbHEIN almapar-
HBI OTKJINK, ¥ B 9TOM cjayuae (paHo WJIN II03HO) OTIIaeT BCsAKasd HeoOXOAUMOCTE B IIepea-
ye CMYK-maHHBIX.

Urax, «RGB-manHble», oTmpaBisgeMble Ha BXOJ HIPUHTepa, He IpeSHA3HAUEHBI IJIs
yIpaByieHna MN300paskeHMeM, HO TOJIBKO IIporieccoM IedaTu. IIombITKa MaHUIIYJIMPOBATH
TPEXKOMIIOHEHTHBIMY CUTHAJIAMU IIPUHTEPOB C IIEJIbIO IIBETOKOPPEKIIUY Hen30eKHO IIpUBe-
IeT K 9deKTy HaKOILIeH!UA OINOKY, OIUCAHHOMY IIpu pas6bope Tesuca 2. OTMeTHM TaK:Ke,
YTO PAaBEHCTBO YIPABJIAIOIIUX CUTHAJIOB II0 TPEM KaHaJlaM He 03HAYAeT, UYTO BOCIIPOM3BOIM-
MBI CTUMYJI XPOMAaTUYECKH HEHTPaAJIbLHBIM, UTO CO3JJaeT Cephe3HbIe Heyao0cTBa B padore.

TE3HC 4:

«O0111eM3BeCTHO, UTO IIBETOBOM SI3LIK HeToueH. Eciii BeI padoTaete B RGB, To 255R0G0B o1-
penensaT uuCThIM KpacHbIil 1BeT. OMHAKO €IUHOr0 MHEHUS II0 IIOBOJY TOT0, UTO O3HAUAET

=99

“UquCTBIN KPACHBIN’, HE CYIIIECTBYET» .

HelicTBUTEIBHO, OBITOBOI ITBETOBOM A3BIK, MATKO I'OBOPSA, HEOAHO3HAaUeH. Ho s3BIK IIpo-
(heccmoHANBLHBIA — OYeHB TOUEH. /[[pyroe Aesio, 4To COBpeMEHHBIE ITPOTPAMMBI ITOJIb3YIOTCA
ycTrapeBminM 1 HecoBepIieHHBIM A3bikoM CIELAB 1976. Ilntoc ¥ ToMy, KaK OTMEUYajoCh
BhIIIe, Mudpbl RGB cuenmuuiupyoT Mepy 1 XapakTep BO3AeNCTBUSI CBETOBOT'O IIOTOKA Ha
3PUTEJILHYIO CUCTEMY HaOJII0AaTe A, U CHeITN(PUIIUPYIOT OueHb TouHo. OmHAaKO 3HATH KOOP-
IWHATHI BO3IEMCTBUS — ATO He 3BHAYUT 3HATH KOOPAMHATHI OIITYIITeHU A, KOOPAUHATHI cOOCT-
BEHHO I[BETA: IPY OJJHOM U TOM JKe BO3AEHCTBUY HA 3PUTEJLHBIN anapaT, HO B Pa3HbIX yC-
JIOBHUSIX IIPOCMOTPA, B CO3HAHUY HAOJIIOIATESA MOTYT BOSHUKHYTh pPasHbIe I[BETOBLIE OIITY-
mieHus. ITosTomy mpobeMa He B HETOUHOCTH OBLITOBOTO SA3BIKA (0 HEM MBI 1 He BCIIOMITHAEM ),
a B ToM, uTo RGB-3HaueHusa B (aiise n300pakeHNA He SBIAI0TCS IBETOBLIMU KOOPAMHATA-
MM, HO TOJIBKO KOOPAUHATAMU TPUXPOMATUYECKUMHU, TO €CTh YKA3bIBAIOT JIUIIIh HA TO, UYTO
YCJIOBHO Ha 3PUTEJBHYIO CUCTEMY HAOJII0HaTEe s KasKIBINA INKCEJ 9TOTO U300paKeHnA OKa-
3LIBAET TaKoe-TOo 8030elicmaue. IHBIMU CJIOBaMU, He HY:KHO TpeboBaTh oT RGB-3nauenunii
OosbIrieir mE(GOPMAITNI, YEM B HUX 3aJI0KEHA.

TE3HUC 5:

«Onu comnutiores Ha 3Hauenuda LAB ¢ yueTom “momycka Ha HeloIlaJaHIe B I[BeT’, a B ClIydae
pasHoOIJIaCHi JOCTAHYT CIEKTPOMPOTOMETD U 3aMEPAT IIBET KPACKM» .

CruekTpodoTOMETp HEe MOKET <«HU3MEPHUTh IIBET», IOCKOJbKY H3MEPUTH IIBET MOKHO
TOJIBKO JIL0O ITyTEM T.H. NCUXOMEMPULECK020 WLKALUPOBAHUS, TNOO ITYTEeM IPOTHOCTUUECKO-
ro mozeaupoBaHus ¢ momoiibio CIECAM.

CuekTpodoToMeTp u3MepsieT He BT, a T.H. CNeKMPAAbHbLil KOG OUUyUeHRm omparceHUs
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nogepxrocmu — cyryoo gusmudecKkoe cBOMcTBO Tea. OqHAKO HayUHbIe 3HAHUA, HAKOILJIEH-
HbIe 3a mepuox ¢ 1926 r. mo ceii feHb, HO3BOJAIOT HAM CIIEJIATh IBE BEIIU:

1. Ha ocHOBe cIleKTpaJbHOTO K0oa(h(puIiimeHTa oTpaskeHusa MOBEPXHOCTU U CIIEKTPAJIbHO-
T'0 COCTaBa Iaalollero CBeTa PACCUYNTATh MepPy U XapaKTep BO3[eiicTBUA OTPasKeHHOr0 CBe-
TOBOTO IIOTOKA Ha 3pUTEJIbHYIO cUcTeMy HabaromaTelns. PesyabraT pacuera OyaeT mpeacras-
JATH COO0H KOJIOPHUMETpUUYecKre KoopaunHaTel X YZ.

2. Ha ocHOBe mOoJIyUeHHBIX KoJopuMeTpuuecKux Koopauuat (XYZ-sHaueHUN nin, Kak
UX ellle Ha3bIBalOT, — TPEXCTUMYJIbHBIX 3HAUEHHIT) pACCUUTATD II0 TPEM PAa3MEPHOCTIM Xa-
paKTep I[BETOBOIO OIYIIeH!A, KOTOPOe BOBHUKHET II0J BO3eliCTBIeM CBETOBOTO IIOTOKA C
TakuMu-To XYZ-KoopAuHaATAMU, IPUYEM B CTPOTO OTOBOPEHHBIX YCJIOBUAX IIPOCMOTPA.

TpebGyeMble pacueTsl BBHITIOJHSIET IPOTPAaMMHOe obecedueHme ciieKTpodoTomMeTpa, KOTo-
poe saruTo Jubo B caM mpubop, MO0 B KOMIBIOTED, K KOTOPOMY 9TOT IPUOOP IMOAKJIIOUEH.

TE3HUC 6:

«IIepBBIe ABA 3TaTia TO3BOJIMIN CO3JATh BAPUATUBHOCTH I[BETa, 3a uTo LAB mu 3apaboraso
CBOIO PEIIyTalliIO PEeaIMCTUYHOIO IIPpOoCTPaHcTBa. TpeTuil sTam 400aBMUI BbIPAa3UTEIbLHOCTH,
YeTBEPTHIN PEe3KOCTH. 3amyMaeMcs HajA TeM, MOKHO Ju Bce dTO mpogeaath B RGB wmiu
CMYK. IlepBbIM ABYM dTalIaM B[ JIU HAUAETCA aHAJIOT» .

Pasymeercsa, MOXKHO, 1 aHaJor HaligeTcs. [leficTBUTENIbHO, IIBETOKOPPEKITNA MOKET BbI-
MOJHATHCS IBYMSA IPUHIIUIINAIBEBIMHY CIIOCO0aMI: IO 3a CUET YIIPABJIEHUA BO3AEHCTBUA-
MU (T.e. IyTeM MaHUOYJISIINY alllapaTHBIMU JaHHBIMU ycTpoiicTB — RGB, CMYK), a1u6o
3a cueT YIPABJIEHUSIMH COOCTBEHHO OIIyI[eHuAMH (T.e. IIyTeM MaHUIYJIAIUN
LAB-suauenusmu). U mepBoe, u Bropoe peanusyemo B Photoshop, Ho ncTopuuecku ciioxu-
JIOCH TaK, UTO IIPOorpaMMa JeJiaeT aKIleHT Ha [IePBOM BapHAHTe, T.€. HA YIIPABJICHUU BO3Le-
crBusamu. IlosTomy, 6€3yCI0BHO, peIaKkTOp IIO3BOJIAET IMOJH30BATEI0 HAUTH TaKHMe CIIOCO-
o061 yupasiaeHusa RGB- miau CMYK-gaHHBIME, UYTOOBI Ha BBIXOJE YAAJOCh JOCTUUYL TeX JKe
MepIeNINOHHBIX 9((deKToB, uTo 1 mpu padore B LAB. K npumepy, 4TOOLI TOMEHATH XpOoMa-
TUUYeCKUH OasiaHc n300pakeHnsI, He MeHASI TOHAJIBHOTO (1160 Hao00poT), HYKHO CKOIIPO-
BaTh ciaoit (Ctrl+dJ) u npuceouts nybaukary pesxum cmemusauusa (blending mode), au6o
«hue» (eciz xotum uepes yupasienrne RGB-curmanmamu yupaBiATh [BETOBBIM TOHOM 3JIe-
MEeHTOB n300pakeHusd, He MeHAA UX CBETJIOTHI M HaCBIIIIEHHOCTH), Tu60 «saturation» (ecau
XOTUM U3MEHUTH YNCTOTY I[[BETA, He MEeHS CBETJIOTY 1 HACBIIIIEHHOCTD), 00 «luminosity»
(ecsu XOTUM U3MEHUTDH TOH, HE MeHAA XPOMAaTHUECKOT0 OaiaHca n3o0paskeHus). AinbTepHa-
TUBHO: BCE TO K€ MOYKHO IPOAEJIATh C YIIPABIAIONINMY CJIOIMU.

OmHAaKO aBTOP CIIpaBeAJINBO 3aMeUaeT, UYTO Pe3yIbTaThl HEPE3KOro MACKMPOBaHUS B pe-
JKuMe cMmelnuBaHMA <«Luminosity» ycTymamT TakOBBIM, BBIIOJHEHHBIM IO ocu L* B
CIELAB.

TE3HUC 7:

«Tex, KT0 3aHMMaeTcs 00PabOTKOM M300PAKEHII, MOXKHO pa3fe/InThb Ha ABa OOJILIINX JIare-
pa. Ongau Hayunancsh padorats B RGB u nannuecku 6oarca CMYK, cunTas ero ueM-To Bpoze
BBICIIIEN MAaTEeMaTHUKH, XOTSA 9TO TO JKe camoe, uTo RGB, ToIbKO ¢ 100aBIeHHBIM YePHBIM Ka-
HAJIOM».

Touka 3perus 6yaro «CMYK — sro RGB Ha060poT 1 ¢ YepHBIM KaHAJIOM» OUeHb IITHUPO-
KO pacIpocTpaHeHa U B KOPHe HeBepHa.
Heso B ToM, uTo MmaHunyasanud RGB-curuamamu B iudposoM daiiie n300parkeHus —
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9TO IIPOIIECC YCJOBHOTO WHN3MEHEHUS HWHTEHCHUBHOCTEH VCJIOBHBIX BOCIIPOU3BOIAIIUX
RGB-1oTOKOB cpeAcTBaAMU YCJIOBHOTO agINTHUBHOIO TPUXPOMATUUYECKOT0 YCTPOMCTBA, T.€.
YCJIOBHOTO MOHHUTOpPa, ckaxkeM SRGB. Pabora 3a yCIIOBHBIM MOHUTOPOM IIPEAIIOIaraeT To,
YTO MOHUTOP YCJIOBHO HAXOAUTCA B TYCKJIOM OKPYKEHUH, T.€. IIPU IIOJHOM OTCYTCTBUU Ka-
KHUX OBl TO HU OBLIO MAapa3suTHBIX IIOACBETOK. TO 3HAUUT, UTO U3MEHEeHe NHTeHCUBHOCTH
CBETOBOTO IIOTOKA (CTHMY.JIa) He IPUBOAUT K U3MEHEHHUIO eI'0 OTHOCUTEILHOTO CIIEKTPAJIBHO-
r'o pacIupeejieHns U U3MeHEeHUIO T.H. KOJIOPUMETPUUECKO YUNCTOTHI.

Manunyasanua CMYK-gauaeiMu B (aiijie — 9TO IIPOIecC YCJIOBHOTO M3MeHeHUa KOH-
IeHTPpaIlNy KPacuTeel Ha MoBepXHoCcTHU. [Ipuuem b0 3a cueT yCJIOBHOTO U3MEHEHU I TOJI-
ITUHBI KPACOUHBIX CJI0EB (CHCTEMBbI HEeIIPePBIBHOT'O TOHA), 1160 (UTO MHOT'O Yallle) 3a CUeT yC-
JIOBHOT'O M3MEHEHMUs ILJIOMIaaN 3alevaTKy (II0JyTOHOBBIE cucTeMbl). OOHAKO U B IEPBOM U
BO BTOPOM cJIyuasax B ugeosoruio manunyasanuun CMYK-curmanamMu sakjgagbiBaeTcs Imapa-
3UTHOE MTOAMeIInBaHMe 0eJI0or0 CBeTa CO BCEMU BERITEKAIOINIMMU M3 3TOr0 (paKTa IIOCIeNCT-
BUSIMH, B YACTHOCTH — CTPEMUTEJIbHBIM IIaJeHNeM HaChIIIeHHOCTH Cyan 1o Mepe CHUKeHU A
ero KoHIeHTparnuu (1 Hao00poT).

HaBaiiTe nia HaraagHocTu B orHolennu RGB-oxBaTa paccymmM B JIOTUKE ero OMHA-
poB — roJryooro (GB), mypmypaoro (RB) u :xentoro (RG) — u mocmoTpuM Ha GUTypPLI I[BETO-
BBIX OXBaTOB YCJIOBHOr0 MOoHUTOPAa SRGB 1 yc10BHOT0 meYaTHOTO IIpoliecca, COOTBETCTBYIO-
mrero craugapty 1SO 1264 7-2, B IpoeKIIUaX Ha IIJIOCKOCTHU T.H. 00HO3HAUHBLX UBeMO08blX Mo-
Hos (puc. 4).

Mgz1 BuguM, uTo nmoBeneHue GB-0uHapa (roxy60ii) mo Mepe pocTa ero ApKOCTH/CBETIOTEI
B KOPHE OTJIMYHO OT MMOBEIEeHU cyan-KoJIopaHTa: HackIeHHOCThL GB-0uHapa HaunmHaer na-
IaTh B CAMbIN IMOCJIEeIHIII MOMEHT, TO €CTh IPUMePHO Ha ypoBHe L*90, Torga Kak majgeHue
HACBIIEHHOCTH cyan HaUMHAETCS C CePeINHBI TOHOBOTO AuamasoHa (mpumepuo L*50). B
IIepBOM cJIy4uae IMajeHne HaCBLIIIeHHOCTH 00bACHAETCA 0COOeHHOCTAMU (PU3UOJOTUU 3PU-
TEJbHOTO BOCIPUATHA; BO BTOPOM — ABYMS IPUUYMHAMM: MIAPA3UTHLIM IIOTJIOIIEHUEM
cyan-KpacuUTeJNAMU B IJUHHOBOJHOBOM («KpacHOM») KoHIle ciekTpa (Hunt, 2004), He mo-
3BOJISIONINM JOCTHU YD BBICOKOH (DOTOMETPUUECKOH SPKOCTH, X IIOAMEIIBaHUEeM 6eJIoTo cBe-
Ta, Pe3K0 CHUKAIOIIUM KOJOPUMETPUUECKYIO UMCTOTY cyan-Kpacuress. [lagernue HachI-
ITeHHOCTH MyPITYPHOM U JKeJITOM ToueK Y 000MX 0XBaTOB 6oJiee MM MeHee CXOIHO, HO 9KC-
IEeHTPUYHOE OBeIeHNe cyan HarJIAIHO JeMOHCTPUPYET OIITMO0OYHOCTD PACXOMKEH «TeopeTu-
yeckoit» popmyasl «CMY — sto RGB HaobopoT».

Takum obpazoM, aHaIuTUUecKoe (GopMyaIbHOE) OnMcaHue MPOIEeCCOB, TPOUCXOMAIIITX
Ipu yCJIOBHOM (ITu(POBOM) MAHUIYJINPOBAHNY KOHIIEHTPAIINAME KpacuTejiel Ha TOBEepX-
Hoctu (CMYK-maHHBIE), NPUHIUINAIBHO OTJIMYAETCA OT MPOCTEHUINTNX YpPaBHEHUHN
RGB-mpocTpancTB.

Toabko npu ToMm ycaoBuu, uro B CMYK-cucreme ncmoab3yooTca yCIOBHO-HUAeaIbHBIE,
T.H. 60JI0K-KpacumeJii, JUIIIeHHbIe IaPpa3UTHBIX IOTJIOIeH!, yIaeTCs TeOpeTUYeCKH ypaB-
HATL popMbl RGB- u CMYK-oxBatoB (Hunt, 2004).

OpHako Takue IIOCTPOSHUA He UMeIOT HUKAKOM IPaKTUUeCKOH IeHHOCTH 1 B paboTe rpa-
(bruecKuX peIaKTOPOB He UCIOJIb3YIOTCS.

IIporecchl, IpoOUCXOAAIEe B PEeaJbHOCTH IIPU 3allevaTKe IIOBEPXHOCTEH KpacKaMu,
OBLIM aHAJIUTUYECKU OIIMCaHbl HEMEIIKUM uccienoBaTeaeM Holirebayepom, a TaKkKe aMepu-
kaunamvu I'apau u Bypubyprom (Neugebauer, 1937; Hardy u Wurzburg, 1948; Hunt,
2004). 9To onucaHUe IpeCcTABIIAET cCOO0 CCTEMY U3 BOCBMU JIUHENHBIX YpaBHEeHU (ypaB-
Henusa Hoiirebayepa), TpUBOAUTE KOTOPHIE B JaHHOII CTaThe HET CMbICJIA, IOTOMY KakK (op-
MYJIbI 3TH IIPUMEHAINCH B IIU(PPOBBIX CUCTEMAaX JINIIIb HEIIPOIOIKHUTEeIbHOE BpeMsd, & UMeH-
HO B rtepuoj mpuMepHO ¢ 1980 mo 1993 rr. CoBpeMenubIe rpadpuuecKre peIaKkTopPhbl, COrJac-
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Display of the La/Lb diagrams
Lx

100 /

g0

50

40

20

at

-80 -60 -40 =20 0 20 40 B0 a0 100

100 T

a0

60

40

Puc. 4 Cpe3ssl 110 IIJIOCKOCTAM OZHO3HAUYHBIX IIBETOBBIX TOHOB (a*- 1 b*-IIJIOCKOCTU) I[BETOBBIX OXBa-
TOB a0CTPAKTHOTO aAAUTHUBHOr0 TpuxpoMaTuueckoro RGB-ycTpoiicTBa (KpacHbI KOHTYP) 1 (haKkTH-
yeckoro cyorpaktuBHoro CMYK-mporecca (4epHBIH KOHTYpP). XOPOIIO BUAHO, UTO IIOBEJEHUE
cyan-KpacuTesid BHOCUT BBIPDAKEHHYIO 3SKCIEHTPUKY BO B3aMMOOTHOIIIeHUA Mexay RGB- u
CMYK-cucremamu.

HO ICC-10TOBOPEHHOCTAM, ONUPAIOTCA Ha TaOJUUYHBIE PACUeThl (MHTEPIOJIAINN), BBIIIOJI-
HAeMbIe Ha ocHoBaHuu npodaiiaa padouero CMYK-ycrpoiictBa. O0i1asa cxema sKPaHHOTO
KOHTPOJIA, HATIOMHUM, BBITJIAAUT CIEAYIOIITUM 00pa3oM:

CMYK (mo mpodaiiny neuaruoro mporecca) — LAB — XYZ (o CIE-ypaBHeHUAM
1976 r.) > RGB-mouuTOpAa (110 ITpodhaitsy MoHUTOpPA)

Taxas cxemMa IO3BOJIAET IOUTH C TOH K€ TOUHOCTBLIO, UTO 1 ypaBHeHuA Hoiirebayepa,
TIPOTHO3UPOBATH U BU3YAJIN3UPOBATE 5 (PEKTHI HAJIOMKEHUI KPACOUHBIX PACTPOBBIX TOUEK U
9 PHEKTHI CMEIITNBAHN S CBETOBLIX IIOTOKOB, UCXOIAIINX OT 9TUX TOUEK, C OEJILIM CBETOM, OT-
PasKeHHBIM OT 3alleuaThbiBaeMou moBepxHocTu (Oymaru). Bojee Toro, MOXKHO IIOJaraThb, 4To
TaOJMYHBIE PACUETEI B KOHTEeKCTe (DAKTHUUECKOII IIPON3BOACTBEHHOM cuTyanuu (1 mo (haKkTH-
YeCKOMY HPOpailay) JagyT gase O0IBIIYI0 TOUHOCTD, IIOCKOJIbKY AHAJNTHUYECKNE PACUETHI
TPebyIOT MaeaJbHOHU TJIAAKOCTH TOH-PEIPONYKIIMOHHBIX KPUBBLIX IIEUATHOTO IIpoIlecca u
CTaOMIBLHOCTHY IIPOCTPAHCTBEHHOM KOH(DUTYPAIIUY HAJOKEHUHN PaCTPOBBIX 2JIeMEHTOB.

WUrak, mul BuguM, uro Mmanunyaanud CMYK-gamuasiMu aTo oTHIONb He « RGB mansznan-
KY», HO IPUHIIUITHAJIBHO MHOH CIIOCO0 yIIpaBJIeHUS XpoMaTHUeCKuM OajlacoM 1300paske-
HUS, KOTOPEIH, KaK y2Ke OBLII0 CKas3aHo IIpu pasdbope Tesuca 2, MOKeT OLITh IIOJIe3eH B OIIpe-
IeJIeHHBIX CUTYyaIlluAX, HO He JOJIMKeH IIPUMEHATHCA B IEJIIX «TAKEJION» KOPPEKITNH.
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TE3HUC 8:

«LAB BKJIIOUAET elrle 1 I1BeTa HaCTOJIbKO MHTEeHCUBHBIE, UTO OHI BBIXOAAT 34 IIPeiesIbl Hallle-
T'0 BOCIIPUATUA. ITO MHUMBIE IIBETa, KOTOPHIE HE CYIIIeCTBYIOT B PEAJITLHOM MUPE» .

31ech aBTOP, HAPALY CO MHOTMMU ¥ MHOTUMU CIIEIIUAJTHACTAME, CTAHOBUTCS 3AJO0YKHI-
KOM HEKOTOPOU HeqoOpPOCOBECTHOCTH KOMIIAHUN — IIPOU3BOAUTEJIEH IIPOrpaMMHOro obec-
meueHus, B yacTHocTu — Adobe Systems.

IeJio B TOM, UTO HUKAKUX « MHUMBIX I[BETOB» HE MOJKET CYII[€CTBOBATD II0 OIIPEIEeICHUIO:
BCIIOMHMM, UTO I[BET — 3TO OIIYIlleHIe, ¥ €CJU ero HUKOrJa He ObLIO B HAIIIEM CO3HAHUU,
cJaemoBaTe bHO, €T0 He CYIIecTByeT. BOMCTUHY — HEBO3MOYKHO JaKe BOOOPA3UTEL HecyIile-
CTBYIOIIlee, HUKOIZA He MMeBIllee MECTA B HAIIIeM JKU3HEHHOM OIILITE OIYIIeHne.

BcomomuuM Takike, uTo LAB — 5T0 Bcero JIUIb cCTEeMA TeKapTOBLIX (IPAMOYTOJILHBIX)
KoopauHart. IIpupoga v 5BOIIOIUA T03a00TUINCH O TOM, UYTOOBI 00€CIIeUNTh MaKCUMAaJIbHYIO
3dPEeKTUBHOCTE OPraHa 3peHuA KaK CPeICTBa OPUEHTUPOBKHU B OKpyskaromnieMm mupe. Ho Hu-
MaJIio He 0eCIIOKOMJINCH O TOM, UYTOOLI T.H. 1/8emo8oe meJjio ue/l08eKa MPeICTaBIAI0 CO00I
Ky0, yIOOHBIN AJIA IIBETOBOI cCTeMaTU3aIny U crueludukamnuu. eficTBUTEIbHO, 00JaCTh
daxTrnueckux 3uauennii B8 CIELAB npexacrasiser coboit puUrypy, mokasaHHYIO Ha puc. 5.

Puc. 5 IIBeToBOE TEJIO UEJIOBEKA B UeThIPEX MPOeKInaAX BHyTpu LAB-npocTparcTa. X0opoIno BUAHO,
uTo (hburypa eBa 3aHMMAaeT IIOJOBUHY 00beMa KOOPAMHATHOIN CUCTEeMBbI, OCTABJAA 3HAUEHUA- «IIyC-
THIITITKU» .
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XopoIlio BUAHO, UTO (hUrypa, IpeicTaBisionias Bce IIBETOBbIE OIIYIIeHNA, KOTOPhIE B
COCTOSTHUUY UCIILITATh 3IOPOBBIN UesoBeK npu fHeBHOM cBeTe 1 1000 JitoKc OcBeIeHHOCTH,, 1
ABAAIONIasgcA PaKTUYECKUM IIBETOBBIM TEJIOM YeJIOBeKa, He 3al0JHIEeT cO00M BCI0O KOOPAU-
HATHYIO CUCTEMY M UTO OCTAIOTCS 00JIaCTH 3HAUEHU - « TYCTHIIIEK » . 34 9TUMU 3HAUEHUAMU
He 3HAUUTCA HUYeTro, KpoMe 6ecIioie3HbIX ITu@p.

EcTh Bce ocHOBaHUA YIPEKHYTh IPOU3BOAUTEIEH rpadMuecKUX pelakTOPOB B TOM, UTO
IVaJIOTOBble OKHA MHCTPYMEHTOB pas3peliaioT II0Jb30BaTeJIl0 BBOAUTH 3TU OecIioJie3Hble
YyucJa ¥ IpUcBanBaTh abCypaAHble 3HaUeHUA TUKcejaaM 1udpoBoro nsobpaskenus. Ilo mue-
HUIO aBTOPAa CTaThU, OBIJIO ObI BEPHBIM, €CJIX IIPHU HOIILITKE BBECTHU B AUAJIOT 3HAUEHNe, CKa-
skem, L20 all0 b100, mporpamMma oTBeuajyia Obl IPUMEPHO CJIEAVIOIIMM COOOIIeHHEeM:
«Error: human gamut limit!».

OpHako ke TayganT MapryJuca o3BOJINJI YIOTPEOUTDh 1 9TU IIyCThle 3HAUeHU I AJIA opra-
HUBAINYU XUTPOYMHBIX IPUEMOB KOPPEKIINH, KOTOPHIMU, 6€3yCIOBHO, MOKHO IIOJIH30BaTh-
¢, HO C HeIIPEMeHHBIM IIOHNMAaeM TOT0, UTO B JAHHOM cJyudae HeJoueT, JOMYIIeHHbIHN IIpo-
U3BOAUTEJAME IPOTPAMM, YMEJIO 9KCILIyaTUPYeTCAa B MHTepecax omepaTopa 3a cuet OoJiee
U MeHee IIpecKa3yeMoil MaTeMaTUUYeCKOH 9K BUINOPUCTUKH.

OTmMeTHM TaKiKe, UTO Pe3yJbTAThl IPUEMOB MAHUNYJIANUNA 3HAUEHUAMU- « TyCTHIIIKA-
Mu», onucaHHbIXx Mapryaucom B « KaHbOHE» , BO MHOTOM 3aBUCSAT OT TOTO, KaK ITIOCTPOEHBI
BEKTOPBI KOMIIpeccHH B Ipodaiiiie meyieBoro yerpoiictsa (cm. Tesuc 19). Eciu :xe aTu BeKTO-
PbI TOCTPOEHBI JIYUIIUMHU Ipodaii-ouagepamMu, TO HEOOXOAUMOCTh B MAaHUIIYJIAIIUAAX
3HAYEHUSIMU- «IYCTHIIITKAMU» IIOJHOCTHIO OTIALAET.

TE3HUC 9:

«Kanau L mIpocT A1 MOHMMAaHUSA: eT0 MOKHO IIPeICTABUTD, KaK UePHO-0eJIyI0 BePCUIO IIBeT-
Horo n3obpakenusd. [IpaBaa, 13-3a HEKOTOPBIX TEXHUUECKUX OCOOEHHOCTEI OH CBETJIee, YeM
HOpMAaJIbHAA YePHO-0eJiasi BepCUs» .

OcobeHHOCTU, pasyMeeTcs, He TeXHUYeCKue, a (pusmuojormueckue. Ilejo B ToM, UTO
L-xkanan CIELAB nipeacraBisieT paBHBbIe UyBCTBEHHBIE (IIePIETITNOHHBIE) MHTEPBAJIBI CBET-
aotel. Torga Kak TOHOBASA IIKAJIa B « HOPMAJIbHOM » UePHO-0€J10M M300parkeHny — 9TO IITKa-
Jia He CBeTJIOT, a (POTOMETPUUECKUX APKOCTeN (I ONITUYECKUX IJIOTHOCTeit). Kak nsBect-
HO, MEXKIY OIIYyIIeHNueM CBETJIOTHI OT CBETOBOT'O IIOTOKA 1 €T0 (DOTOMETPUUECKON STPKOCTHIO
NMeeT MEeCTO KOpPHeKyOMuecKas 3aBUCHUMOCThb, OTKpbITad Cronau Cmurom CTHBEHCOM B
1961 r. u samo:xenHasa B ypasueHusa CIELAB ot 1976 r. IMeHHO M05TOMY, KOT'[a MBI XOTHUM
IPEeBPATUTH MOJIHOIIBETHOE N300 parkeHre B KOHTOHHOE CEPOoe, MbI JOJI*KHBI BHITIOJTHUTD KOH-
BEPCHUIO IIePBOTo 110 gray-npodaiiay B pesxume Perceptual, Ho He « BLITACKMBATL » IIOCJIEHEE
u3 KauaJja L.

TE3HC 10:

«Korga Her 1BeTa, KaHaJabl A 1 B TOKHBI OBITH cepbIMU, TOUHee — 50-TIPOIeHTHBIMY ce-
pBIMU» .

IIBeT ecTh Bcerma, KOTZA €CTh 3PUTEJIbHOE OIIYIIeHNE, JaKke eCJU MepPIenINOHHbIe I0-
KasaTeJX I[BeTa II0 BCEM Pa3MepPHOCTSIM, KPOMe CBETJIOThI, PABHEI HYJIIO: BCe BU3yaJIbHEIE
OIIYIIIEHUsI, KOTOPbIE€ MCIILITLIBAET UEJOBEK JasKe ¢ IJIYOOKMMU AaHOMAJIUAMU 3PEHUT, —
nBeToBbie. CiieqoBaTeIbHO, MbI TOBOPUM, UTO, KOT/J[a 3HAUEHM 110 a- 1 b-ocam CIELAB pas-
HBI HYJII0 — IIBETOBOE OIIlyIIleHue axpomamuiro. Takum o06pas3om, CJIOBOM «IIBET» B 000~
HBIX KOHTEKCTAaX aBTOP Ha3bIBaeT XPOMATUUECKUIT KOMIIOHEHT I{BETOBOIO OII[YII[eH .
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TE3HUC 11:

«HeBo3MOXHOCTE IOJIYYNTD HA IIeUaATH APKO-CUHNE TOHA, 0COOEHHO CBETJIbIe, KaK M3BECTHO,
Apasercs ciaadbiMm MmectoM CMYK ».

«CBeTJIBIX APKO-CUHUX» (& BepHEee TOBOPUTHh — BBICOKOHACHITIIEHHBIX CBETJIBIX CUHUX)
He CYIIeCTBYET B IPUHITUIIE, ¥ IIBETOBOM OXBAT CYOTPAKTUBHBIX CUCTEM, B YACTHOCTHU O(dCET-
HOHU IIeYaTH, 37ieCh COBEPINEHHO HU IIPU YeM: JasKe ecJu Obl Mbl UMEJIU BO3SMOKHOCTH HC-
MOoJIb30BaTh  HAeaJbHbIE  KpacUTeJH, JUINEeHHbIe  TapasUTHBIX  IOTJIOIIEeHUH
(6JI0K-KpacuTesin), TO CMOTJIN ObI ITOJYUYUTH BRICOKOHACHIIIIEHHBIA CBETJIBIN T0JTy00# 1 BBI-
COKOHACBIMIEHHBIA IIYPITYPHLINA CPeIHel CBETJIOThI, HO HE BBLICOKOHACHIIIIEHHBIN CBETJIBIA
cuHul. BepHeMcs K I[BeTOBOMY TeJIy UeJIOBEKa U IIOCMOTPUM Ha HETO «B IIPO(QUIIb» : MbI BU-
IUM, UTO II0 Mepe POCTAa CBETJIOTHI HACKIIIIEHHOCTh CHHUX CTPEMUTEILHO nazaeT (puc. 6 cie-
Ba) — 3TO 3HAYUT, UTO YEJIOBEK HE MCHBITHIBAET BLICOKOHACHIIIIEHHBIX CBETJIO-CUHUX OIIY-
mrennii. Bojee Toro, YeJI0BEeK HE MCILITHIBAET JaKe HEHACBHIIIEHHBIX CBETJI0-CUHUX OITyIIle-
Hui (puc. 6 cupasa).

O0bsacHseTCa ceil (paKT MAJON 3aCEJIeHHOCTLIO CeTUATKHM IJiasa TaK Ha3bIBaeMbIMU
S-K0J00UYKaMU, T.€. OTBEUAIOIIMMI Ha KOPOTKOBOJJHOBEIH («CUHUI» ) CBET, a TAKKe X Ma-
JIOW YyBCTBUTEJILHOCTHIO (1 eIrfe PAIOM IPUYUNH).

B camomM geJie, BCIIOMHUM, 4TO ecjix Kpackoil Reflex Blue MmbI HameuaTaeMm rpagueHT OT
100% sameuatru m0o 0% , To MO Mepe OCBETJIEHUA OH IpeBpalaeTcs B (PHUOJIETOBLIH — TO
€CThb I[BETOBO TOH rpaJieHTa MeHSIeTCs 10 Mepe pasdbenBauusa KpacKu. JloMuHUpYoIas
JUIMHA BOJIHBI ITPU 9TOM OCTAeTCsA HensMeHHOM. [[auHbIi (heHOMeH MOKHO OTHECTH (XOTh U C
HEKOTOPOM HaTAMKOI) K nposasiaeHuio spdexrta Benonsraa — Bprokke (Fairchild, 2004),
BIIEPBbIE JaBIIUX HAYYHOEe 000CHOBAHUWE TOMY, UTO I[BETOBOIl TOH CTHMMYJia MEHSETCS IO
Mepe pocTa ero PoToMeTpUYeCKOol SPKOCTH.

Puc. 6 CieBa: 11BeToBOe TeJio uesioBeka BHyTpu LAB-mpocTpaHcTBa. X0OPOIIO BUAHO, UTO HACKIIIEH-
HOCTh CUHHMX TOHOB IIPOI'PECCHUBHO IAJAeT II0 Mepe pocTa ux cBeTaoThl. CipaBa: MpubJIN3UTEIbLHEIN
JIOKYC (B IpoeKIuYy Ha a*b*-I1JI0CKOCTh) NCKAKEeHN s [[BETOBOI'0 TOHA, BO3HUKAIOIIET0 II0 Mepe u3Me-
HEHUS CBETJIOTHI NICXOQHO CUHUX CTUMYJIOB.
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TE3SHUC 12:

«Ecmu LAB-daiin conep:KuUT IBeTa, KOTOPhbIe HEBO3MOYKXHO BOCIIPOU3BECTH B I€JI€BOM ITPO-
CTPAHCTBE, TO, JJIA TOT'0, UYTOOBI IIPEeACKAa3aTh Pe3yabTaT, BhI JOJKHBI 00JIa0aTh N3PATHBIM
OITBITOM » .

YrobbI IIpeAcKa3aTh pe3yJJIbTaT B JTaHHOM CJIyUae, OIbIT He Hy KeH. HyKHo ob61agaTs age-
KBATHBIM (KaK TOBOPAT — <«YECTHBIM») IPOdAaiiioM IIeuaTHOTO IIpoliecca, JaTh KOMAaHIy
«View\Proof Setup\Custom...» 1 B OTKpPBIBIIIEMCA AUAJIOTe€ BBHIOPATH COOTBETCTBYIOIITUMA
npodaiia (1ubo ke gaTh KomaHay «Convert to profile», BoIOpaTh Hy:KHBIT Tpodaiin u, He
HaxxkuMmasa «OK», BHUMaTeIbHO PAacCCMOTPETh U300pasKeHue).

TE3HUC 13:

«Photoshop me MoXKeT co3maTh TeMHBIHA rOJIy00i 1 3aMEHSIeT er0 CBETJIBIM » .

TemHoro rosryooro ue cyiecrsyer, 1 Photoshop Tyt uu npu uem. BepHemcs K 1iBeTOBOMY
TeJTy ueJoBeKa (puc. b cieBa BBepXxy; puc. 6 cieBa) u ybeguMcsa B TOM, UTO B COOTBETCTBYIO-
mreii oosactu LAB-mpocTpancTBa mIycTo.

TE3HUC 14:

«Ha meuaTtu MbI He MOXKeM CIeJIaTh I[BeTa Apue, UeM IIBeT OymMaru» .

Mo:xkem. Ho uT0OOBI MOSICHUTEL MBICJB, faBaliTe BHauajae pa3depeMcs ¢ TeM, UTO 3SHAUUT
«sapue».

B Hayke 06 n3o0paskeHnAX CYIIeCTBYET ABa BUA APKOCTH.

fAprocts doTtomerpuueckas (luminance) — QpuauvecKmil mapameTp, U3MepPAEeMBIN B
KaHZeJaxX Ha MeTpP KBaJpaTHBIN. XapaKTepuayeT IIBETOBOI CTUMYJI (er0 MHTEHCUBHOCTD),
HO He IIBeT (He IIBETOBOE OIIYIIeHNe).

fAprocts cyosexkTuBHas (brightness) — gusmosoruueckuii (IepreninoHHbIN) Iapa-
MeTp, XapaKTepPU3YIOIIN IIBETOBOE OIYIIleHHE.

ITogHATE (OTOMETPUUECKYIO IPKOCTh CBETOBBIX IIOTOKOB, OTPAYKEHHBIX OT KPACOUYHOTO
CJIOS, BBIIIE (POTOMETPUUECKON SIPKOCTU HOCUTEJIA MBI He MOXKeM (eCJIH TOJIbKO He UCIIOJb-
3yeM JIIOMUHECIIeHTHbIe KpacKu). OTHAKO HOTHATEL CYObeKTUBHYIO APKOCTD dJIeMeHTa 130-
OpaskeHus BhIIIE CYO'beKTUBHOM APKOCTH OyMaru — MOYKEM, eCJIN YCUJINM XPOMATUYHOCTD
2TOTO dJIeMeHTa (0CO0eHHO 3aKJIIUYNB ero B TEMHOe OKpy KeHue). TaKkoBO CBOMCTBO HAIIIETO
3PUTEJBHOr0 BOCIPUATHA.

CkazaHHOe B IIEPBYIO OUepeab KacaeTcsa CUCTEeM, OIIePUPYIOIINX KOJOPAHTAMY BBICOKOM
KOJIOPUMETPUYECKOH YMCTOTHI, TO €CTh CUCTEM CTPYIHOI nmeuaTtu. KcraTu roBops, UMEeHHO
POCT CyO'beKTUBHOM APKOCTU, BOSHUKAOIIUI ITPU POCTE XPOMATUYHOCTH CTUMYJIA, IPUBEJI
K IIOSABJIEHUIO B OBITOBOM S3BIKE TAKOI'O CJIOBOCOUYETAHNS, KAK «ApKHUe Kpacku». Kaky:o sap-
KOCTB UMeJI B BUJY aBTOP, OCTAETCS HEeSCHLIM, HO, CYJs [0 KOHTEKCTY, — SIPKOCTh CYO'beK-
THUBHYIO.

TE3HC 15:

«¥YcTraHoBKa KOHTpacTa pacCCMOTpP€eHa B I'JI. 1. Ona cBsA3aHa C HaCTpOﬁKOfI TOHOBOI'O Juamas3o-
Ha, HO 3TO HE OAHO U TO Ke».

31ech aBTOP 3aTparuBaeT, MOMKAIYH, OOUH U3 CAMBIX HEIIPOpPabOTaHHBIX BOIIPOCOB HAy-
KU 00 n300pakeHuAX: 110 Celi [eHb He CYIeCTBYeT eINHON TOUKY 3PEeHU Ha TO, YTO UMEHHO
Ha3bIBaTh KOHTPACTOM M300pasKeHuA U K KaKOoli KaTeropuu OTHECTH 9TO IIOHATHE.
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HelicTBUTENBbHO, B moaurpaduu 1 ororpadui KOHTPACTOM OOBIYHO Ha3bIBAIOT TOHOIIE-
penanIyio XapakKTePUCTUKY, TOTIa KaK B TeJIeBUIEHUHU 10 KOHTPACTOM HOHMMAIOT JHAara-
30H (poTOMETPUUECKUX APKOCTEl, IPUCYIINI TOMY UJIX MHOMY Auciiieio. OQHaKO STUM IIPO-
O0JsieMa He UcUepubIBaeTcA. Jlesio B ToM, UTO HAyKa 0 3peHUU 1 HayKa 00 n300pakeHnaX u3y-
YaioT Kak (pusnyecKoe Bo3AelicTBUe Ha 3pUTEJIbHBIN alllapaT uyejioBeKa, TaK U pe3yJabTaT
aToro BosaeiicTBuA. Ilocaenuuii BeIpaskaeTcsa B (PU3MOJOTUYECKOM OTKJNKE 3PUTEIbLHOMN
CHCTEeMBI U MOCJIEAYIOIEeM BOSHIKHOBEHNH 3PUTEIbHOrO0 omryinenus. CiemoBaTesbHO, 00e
HAYKY BBIHYKJEHBI 00paIiaThca KaKk K PU3HUKe ONTUYECKUX IBJICHUI, TaK U K (PU3UOJIOTUN
¥ IICUXOJIOTHUU 3PUTEJbHOT0 BOCHPUATUA. [[aHHOE 00CTOATENILCTBO IIPeBpalllaeT HAYKY O
3peHUU U HayKy 00 u300pakKeHUAX B T.H. MeHOUCUUNIUHAPHYI0 obaacmb 3HaHus (Palmer,
1999): ¢ MeXAVMCIUIINHAPHON TOUKY 3PEHUA MbI ¥ MOOWAEM K PEIeHII0 BOIIPOCca O TOM,
YTO CUMTATHh KOHTPACTOM M300paKeHUsI U KaKUM OH ObIBaerT.

W3zobparkenne Kak CyOCTAHIINA, HeCyIlasd BUSYATbHYIO0 MH(POPMAIIUIO O clieHe (M’ APpY-
roM u300paKeHuun), odbaagaeT Kak (PU3NUECKNMU, TaK U IEePIeNIIMOHHLIMY (YYBCTBEHHbI-
MU) XapaKTepUCTUKAMU.

dusznyecKne TOHOBbIE XapPaKTePUCTUKH
H300paKeHUus ¢ KOPHEM «KOHTPACT»

1. Ontuueckuii ((poTroMeTpUUECKHil) KOHTPACT — AUAIIA30H ONTUYECKUX ILJIOTHOCTEHN
OTPaYKaIoIero (IPONYCKAOIIEr0) N300 PaKeHN s, OTIPEAEIAeMbIH eT0 MUHUMAJIbHOM U MaK-
CUMAaJILHOHN ONITUYECKO IJIOTHOCTAMU, JTU00, €CJIU PeUb 00 N300paKeHUN CAMOCBETAIIEMCSI

(BocIIpOM3BEIEHHOM, CKayKeM, 3JKpa-

HOM MOHHUTOpPA) — Jiorapu(M OTHOIIIe-
LT ' ' ' ' ' ] =ua oroMeTpuUUECKOI SPKOCTHM OeJI0H
TOYKU K (DOTOMETPUUYECKOU SPKOCTHU
yepHOU. ONTUUYECKUA KOHTPACT YaCTO
Ha3bIBAIOT AUHAMUYECKUM [IHaIas30-
HOM JI160 TOHOBBIM UATIa30HOM.

2. OnTnyeckas KOHTPACTHOCTh —
HaKJOH JUHEHHOTO yuyacTKa XxapaKTe-
PUCTHYECKON KPUBOM N300paKeHNA K
ocu abcruce (cMm. puc. 7). TanreHc sTo-
ro yrJia 0603HavaioT IpeuecKoil Jure-
poit y (raMMa) U MMeHYIOT «Ko3hdu-
IIUEHTOM OIITHUYECKON KOHTPACTHO-
CTU — TaMMa».

OnTuyeckast MNOTHOCTb 3ANEMEHTOB PenpoayKLmum

-2 -1 0 3. MuddeperuunansHaa onrude-
Jlorapncm oTHOCUTENBHON POTOMETPUHECKON SPKOCTU OOBEKTOB CLIEHbI CKas KOHTPACTHOCTh — HAKJOH HeJu-
HEeMHBIX Y4aCTKOB XapaKTepucruue-

Puc. 7 Tunuunas xapakTepUCTHUECKAss KPHUBasA oTpa- CKOW KPUBOM, BepHee, HAKJIOH Kaca-
SKAIOIEro OTIIeYaTKa. TaHreHC yriia HaKJOHA JUHEHAHO- rebHOLM K HIM B TOM MM MHOM TOUYKe.
T0 yJyacTKa KPHUBOHM XapaKTepusyeT TAaKOU IlapaMmerp,
KaK ONTHYecKas KOHTPACTHOCTD U300pakeHns. BaxxHo
OTMETHUTh, YTO HEJIMHEHHOCTHA B TeHAX U CBeTax, (pop-
MAJbHO ABISSACH TAPA3HTHRIMM, HA TPAKTHKe ouenr WUWEHMOM Konmpacmuocmu (Ougge-
yAaYHO AIlIPOKCUMUPYIOT Pe3yJIbTAT BU3YaJIbHOTO BOC- PEHUUALbHOL 2amma). OTMeTUM Tak-

npuarud peanbHBIX cieH (Hunt, 2004). JKe, uro auddepeHnaabHad KOHTPA-

ITonaruo, uTO TAHTEHC 3TOTO yIJja UMe-
HyeTcs Oup@eperuyuarvHbim KoIPPU-
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CTHOCTBH BO BCEX TOUKAaX Ha JUHEHHOM yYacTKe XapaKTePUCTUUYECKOU KPUBOI paBHA KOH-
TPACTHOCTH.

YyBcTBEHHBIE (ITEPIENIIUOHHBIE) TOHOBBIE XapaKTEePUCTUKHU
H300paKeHUusI C KOPHEM «KOHTPACT»

1. BusyaJabHbIi KOHTPACT, KOTOPBII OBIBAET MOJHOIEHHBIM (OITHUMAJILHBIM) 1 HEIIOJIHO-
neuubIM (WKemesuaxkos, 1995). B usobpakeHUAX IOJHOIIEHHOTO BU3YaJIbLHOTO KOHTpAacCTa
pacmpejeiieHre CyObeKTUBHBIX IPKOCTEI 9JIeMEeHTOB aJeKBaTHO HAIIINM IIPEACTABIEHUIM O
pacmpee/ieHun Cy0'beKTUBHBIX APKOCTEN B peaibHBIX ClleHaX. BusyaabHBII KOHTPACT 3a-
BHUCUT OT KOHTPACTA OITUYECKOrO U CTAHOBUTCA IIOJHOIIEHHBIM TOTA, KOI/[a ONTHYECKUHA
KOHTpACT n300paskeHus npesbinaeT 1.5D, To ecTh paBeu 32:1 u Brite (Kemesuakos, 1995;
Hunt, 2004).

2. BusyaabHasd KOHTPACTHOCTh — UYBCTBEHHLIN TEMII IIepexXxoa OT TeHel m3odpaske-
HUS K €70 CBeTaM. 3aBUCHUT OT OTITUYECKOM KOHTPACTHOCTH U300paskeHusa. VIzoopaskeHue ¢
BBICOKOII BU3YaJbHON KOHTPACTHOCTHIO OOBIYHO HA3LIBAIOT JKECTKUM; CO CpeIHel BU3Y-
aJIbHOM KOHTPACTHOCTBIO — HOPMOKOHTPACTHLIM; C HUBKOM — MArKuM. OTMeTHM, YTO BU-
3yaJbHYI0 KOHTPACTHOCTH OUEHb YaCTO OIINO0YHO HA3BIBAIOT « KOHTPACTOM » JasKe B HAyU-
HO# IuTepaTrype.

3. JlokambpHAsA BU3yaJbHAS KOHTPACTHOCTh — UYBCTBEHHBIN MOKAasaTesb MPOpPaboTKU
JIerajieii M300paKeHusa B TOM UJIM MHOM TOHOBOM yUacTKe (TeHAX, CBeTaX, CPeJHUX TOHAX).
3aBucur ot nuddepeHIInaTbHON ONTUUYECKOM KOHTPACTHOCTH.

Ha puc. 8 mokasaHbl YeThIpe Haphl U300paKeHnIl, OTJIUUYHBIX APYT OT APYTa 0 KPUTEePHU-
SIM BU3yaJbHOI'0 KOHTPACTa ¥ BU3YAJIbHONU KOHTPACTHOCTH: B BEDXHEM DALY JaHa I1apa u3o-
OpasKeHUI PaBHBIX BU3YyaJbHBIX KOHTPACTOB M BU3YaJbHBIX KOHTPACTHOCTEI; BO BTOPOM
pAgy — mapa n300paKeHU pasHbIX BU3YAJbHBIX KOHTPACTOB, HO OJMHAKOBBIX BU3YyaJb-
HBIX KOHTPACTHOCTEH; B TPETheM PALYy — Iapa M300paKeHUH OAMHAKOBBIX BU3YaJbHBIX
KOHTPACTOB, HO Pa3HBIX BU3YaAJIbHBIX KOHTPACTHOCTE!; BHM3Y — IIapa m3obpaskeHuii, pas-
HAIMUXCS KaK 110 BUSYaJIbHOMY KOHTPACTY, TAK M II0 BU3YAJIbHOU KOHTPACTHOCTH.

Wrak, MOHATHO, UTO TOBOPsS «KOHTpacT» B KOoHTeKcTe L-ocu LAB, aBTOop «KaHboHAa»
VMeJ B BUAY BU3YAJIbHYIO KOHTPACTHOCTDH M300PaKeHMIA.

B monosiHeHME K CKa3aHHOMY BBIIIIE O KOHTPACTaX M KOHTPACTHOCTAX MBI TOJKHBI OTMe-
TUTH, YTO TEPMUHELI, HeCcyIIue B ce0e KOPeHb «KOHTPACT» , KACAIOTCA He TOJIbKO TOHAJIbHBIX
B3aMMOOTHOIIIEHUU MEKAY 3JIEMeHTAMU 1300 parKeHnsI, HO I XPOMATUYECKUX.

duznuecKkne XpoMaTHIECKHe XapaKTePHUCTHKHA
H300pPaKeHUsI C KOPHEM «KOHTPACT»

1. Xpomatuueckuii kouTpact. OupeneseH Kak pacCTOAHME Ha JUarpaMme IIBeTHOCTeMH
(craskeM, Xy) MEKAY IMO3UIIUAMY 9JI€MEHTOB C MAKCUMAJIbLHON U MUHUMAJIBLHON IBETHOCTS-
mu. IIBeTHOCTH OIIpesesIAIoT XapaKkTep 8030eilcmaus CBeTOBBIX IIOTOKOB HA 3PUTEJIbHYIO
cucTeMy HaGJI0aTeNd, HO He Mepy 9TOro Bo3jeiicTBus B paMKax JaHHOI cTaThU He IIpej-
CTaBJISETCA BO3MOMKHBIM OIIMCATh, B UeM COCTOUT OTJIMYUME MEKIY MePOil BO3AEHMCTBUSA U €T0
XapaKTepoOM, MO9TOMY OIPDAHUUYNMCS TeM, UTO Mepa BO3JAeMCTBUS BJIMWSIET Ha BbIPAKEH-
HOCTb, MHTEHCUBHOCTH BOBHUKAIOIIETO I[BETOBOTO OIIYIIEHNA, a XapaKTep — Ha ero I[BeTo-
BO#1 TOH.

2. XpoMaTnueckasa KOHTPACTHOCTh — O(GUIINAIBHO He Ollpe/iesieHa.
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Puc. 8 Bepxuaa napa u3obpaskeHuii: BU3yaJbHBIN KOHTPACT U BU3yaJbHAA KOHTPACTHOCTH JIEBOTO
(opuruHaJI) 1 IPAaBOr0 U300 PAXKEHU I OJMHAKOBEI; PA3HUIIA COCTOUT JIUIITH B XPOMATUUYECKOM COCTaBe.
Bropas cBepxy nmapa: mpu ofUHaKOBOI KOHTPACTHOCTH, T.€. TEMIIE IIepexo/ia OT TeHel K cBeTaM, Opu-
ruHaJ (J1eBoe n3obpakeHue) obagaeT IOJTHOIEHHBIM BU3YaJIbHBIM KOHTPACTOM; IIPaBoe n300pake-
HUe He OJHOKOHTPAcTHO. TpeThd cBepXy Iapa: JieBoe U IIpaBoe M300pakeHus 00JIaLal0T OJUHAKO-
BBIM (IIOJIHOIIEHHBIM) BU3YaJILHBIM KOHTPACTOM, HO Pa3HOU KOHTpPACTHOCTHI0. HImKHAA mapa: nso-
OpasKeHUs pas3HATCA KaK 0 KOHTPAcTy (JieBoe n3o0parkeHne MTOJTHOKOHTPACTHO, IIPaBoe — HeT), Tak
¥ 10 KOHTPACTHOCTH.
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YyBcTBEHHBIE (IIEPIENIIIUOHHBIE) XPOMAaTHYECKNE XapaKTePUCTUKHU
U300paKeHUusI C KOPHEM «KOHTPACT»

1. BusyaasHbIi XpoMaTUYeCKUI KOHTPACT, KOTOPHIHI ObIBAET IOJTHOIIEHHBIM 1 HEIIOJHO-
IeHHBIM. B n3o0pakeHNAX MOJHOIEHHOTO BU3YaJIbHOTO XPOMATHYECKOT0 KOHTpAacTa aua-
TIa30H HACBIIEHHOCTE! 3JIeMEHTOB afleKBaTeH HAIIlEMY IIPeICTaBJIeHUIO O f1alla30He HACHI-
IIeHHOCTel 00'beKTOB PeaIbHBIX ClleH. BU3yaIbHBIA XPOMATUUYECKUA KOHTPACT 3aBUCHUT OT
XPOMATHUYECKOT0 KOHTPACTa, HO IIOPOTOBOE 3HAUEHUE, OIIPeAeISAIoNiee OIyIIleHne IT0JHO-
IeHHOCTH BU3YaJbHOTO XPOMATHYECKOT'O KOHTPACTa, IMOKA He OIIPeAesIeHO, N0 KpalHen
Mepe aBTOPY He BCTPEUAJIOCh COOTBETCTBYIOIIUX HAHHBIX.

Ha puc. 9 usobpakeHus pasHATCA IO BUSyaJIbHOMY XpoMaTuyecKoMy KoHTpacTty. CiieBa
n300parkeHne C IOJTHOIIEHHBIM BU3YAJbHBIM XPOMATHUECKNM KOHTPACTOM; CIIpaBa — C He-
MIOJTHOIIEHHBIM.

2. BusyaapHas XpoMaTHUYeCKad KOHTPACTHOCTh — UYYBCTBEHHLIN TEeMI IIepexona OT
HeliTpaJseil 1 OKoJIOHeliTpaaeli K BRICOKOHACHIIIIEHHBIM dJIeMeHTaM n3odpaskenus. Ilpoae-
MOHCTPUPOBATh OTJIMUME II0 BU3YAJbLHOM XPOMATHUECKON KOHTPACTHOCTH MEXXKIY IBYMS
M300paKeHuAMY B PAMKaX OJHOTO IIeUATHOTO U3TAHUS OUeHb TPYAHO, IIO3TOMY MbI JIUIIIb
IpuBeAeM CIAeOVIONININ mpuMep: THoaurpaducThl ¢ OOJNBIITNM CTaXKeM XOPOIIO 3HAIOT, UTO
IIBeTHBIE OPUTUHAJIBI, BEITTOJHABININECA Ha caaiigax Fujichrome, Bcerga BBITIIAIEIN «IOITY-
rancToO» B CPaBHEHUU C OPUTHHAJIaMU, BeIToJTHeHHBIMY Ha Kodak Ektachrome; mpu sTom u
00'BeKTUBHLIN M BU3YAJBbHBIA XPOMAaTHUYECKMNE KOHTPACTBI ¥ ILNIEHOK O00OMX TUIIOB MOYUTHU
OJIMHAKOBBIE, OMHAKO TEMII IIEPEX0/Ia OT HEUTPAJIU K BLICOKOHACKIMIIEHHBIM Yy ciaiifoB FUJI
OII[YTHMO BEIIIIE, T.€. BEIIIIE XPOMATHUeCKaA KOHTPACTHOCTD.

TE3HUC 16:

«<...>00I11en3BEeCTHBIH (haKT: BCe MBI BUJUM IIBETA II0-PA3HOMY, X IIOTOMY Y HAC MOTYT OLITH
pasHbIe IPeJICTABJIEHUS O TOM, YTO TAKOE BHICOKOE KaUeCTBO U UTO 3HAUUT KPACUBO» .

3mech aBTOP 03BYUMBAET, IMOKAJIYH, CAMBIA TAKEJIBbIH MU, MacCOBO pacIpoCTpaHeH-
HBIN BO BCEX CEKTOPaX MHAYCTPUH n300paskeHuii. OMHaKO cpa3y OTOBOPUMCS, UTO TE3UC «Y
HAac MOTYT OBITh pas3Hble IPEICTABIEHUI O TOM, UTO TaKO€e BHLICOKOE KaueCTBO U UTO 3HAUUT
KpacuBo» 0e3yCJIOBHO,— BEpPeH, HO He CTOUT 3a0bIBaTh, UTO CYIIECTBYIOT O0'HLeKTUBHBIE

Puc. 9 I1apa nzobpaskeHuii 0ofMHAKOBOTO KOHTPACTA, 60Jiee NI MeHee OJUHAKOBOM KOHTPACTHOCTH U
PasHBLIX XPOMATHUUECKUX KOHTPACTOB: cJIieBa (OpUTrHHAaJ) N300parkeHue ¢ ITOJTHOIIEHHBIM XpOMaTHue-
CKUM KOHTPACTOM; CIIPaBa — C HETIOJTHOIIEHHBIM.
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KpHUTepUU KauecTBa N300pake il 1 KPUTEePUU 9TH, PadyMeeTcs, He MHCTPYMeHTaJIbHEIE, a
BU3yaJbHbIe. Hiike MBI HOKAaXKeM, UTO BU3yaJIbHAadA OIleHKA KaueCTBa N300 paKeHUH MOKeT
OBITh OOBEKTUBHOI, HO IPEsKae OCTAHOBUMCS HA IIePBOM IIOJOBUHE IPUBEAeHHON ITUTATEI.

B HauaJse mpoIJIOTo BeKa TaJIaHTJINBLIE MOJIOIbIe OpuTaHCKMe uccaenoBateau k. I'uian
(paboTaBiuii B AHIIIUHACKON HaIlMoHAJIbHON (pusuueckoin Jaboparopun) u B. Paiit (Bpu-
TAHCKUI MUMIIEPATOPCKUN KOJLJIEIK HAYK U TeXHOJOTUHN) IIPOBEJIU UBAITHBIN U OecIrpelie-
IEHTHBIN 110 3HAUMMOCTHU SKCIIEPUMEHT, IO3BOJIMBIINI CO30ATh AaHAJNTUUECKYIO CUCTEMY
KJIaccu(UKaAINY BCeX BUAMMBIX UBJIYUYEHUH I10 KPUTEPUIO NX BO3AEHCTBUA HA SPUTEIbHYIO
cucTeMy uejioBeKa. VITorom paboThl CTalIu TPU KPUBBIX, UMEHYEMbBIX « TPUXPOMATHUUECKHU-
Mu KpuBbIiMu CTaHZapTHOTO KoJopuMmerpuueckoro HaOmogarenasa CIE». C moMoIbio 9Tux
KPUBBIX MOYKHO OIIPEJIENINTh, KAKUM OyAeT OTKJIMK KOJOOUYKOBOTO almapaTa 3puUTeIbHOMH
CHCTEMBI UYeJIOBEKAa Ha CTUMYJI JaHHOT'O CIIEKTPAJILHOTO COCTABA ITPY JaHHOU aflanTaliuu, —
YTO (C HEKOTOPBIMY OTOBOPKAMM) 1 SIBJISETCA XapPaKTEPUCTUKON BO3IEHCTBUS 3TOTO CTUMY-
Jia Ha 3pUTEJBHYIO CUCTEMY.

Kpurnuao Ba)KHBIM 00CTOATEIBCTBOM SBJIAETCS TO, YTO B D9KCIEPUMEHTE YIaCTBOBAJIO
Bcero 17 uemoBex — 7y I'minga u 10 y Paiita. HecMoTps Ha cTOJIb Maioe KOJIMUYECTBO UCIIEI-
TyeMbIX, IOJIyUYeHHbIe JaHHbIE OKa3aJIICh Ha yAUBJIeHNE BepHEI. IIpoiifsa :KecTKyI0 mIpoBep-
Ky B Teuenmue moutu 80 jieT, OHM IPOJEMOHCTPUPOBAIN BBICOUAMIITYIO TOUHOCTD PE3yJIbTa-
TOB B CAMBIX Pa3HLIX OTPaciAX: OT moaurpaduu u pororpaduu, g0 TeaeBunseaus u WEB.

YeM 00bACHUTE ceil peHomeH? UeM 00BSACHUTH TO, UTO, BOIIPEKU PACIPOCTPAHEHHOMY
3a0JyKIEHUIO, Y MIJIJINOHOB 3TOPOBBIX JIIOEeH KOJIOOUKOBLINA OTKJINK HA JaHHBIN IIBETOBOM
CTUMYJI IPAKTUUYECKY OOUH U TOT K€, U, CJIeTOBATEJIILHO, ONHIM U TeM JKe ABJISETC U OIIy-
IeHMre, BOSHUKAIOIIee B UX CO3HAHNH (IIPY MPOUNX PABHBIX YCIOBUAX HaOJMI0meHNA)?

3agymaeMcs HaJl TeM, AJIA Uero YeJIoBeKY (M IPyTuM »KUBBIM CYIIleCTBaM Ha 3eMJie) Hy K-
HO 3peHUe. 3peHue — dTO MHCTPYMEHT HoJIyueHusa mHpopManuu o6 OKpysKalolieM MUupe
(mocpeacTBOM OMHOTO M3 CAMBIX JIYUIIINX €€ HOCUTEJIeH — 9JIEKTPOMATHUTHBIX BOJIH), 3TO
MHCTPYMEHT OPHMEHTHUPOBAHUA B MUPE, MHCTPYMEHT BBIXKUBAHUA OMOJOTHUYECKOTO BUIA.
CraemoBaTesbHO, BCe 0COOU UEIOBEUECKOM MOMYJIAINN, KOTOPhIe PearupoBaInd Ha 3JIEKTPO-
MAaTHUTHOE U3JyUYeHue He TaK, KaK OOJBIIMTUHCTBO COILJIEMeHHUKOB, — JAAaBHO IOTUOJIH, J0-
MIyCTUB KPUTUUYHBIE TTIOBeIeHUECKNe OITIOKYM, TO eCTh He BEIHECA JKEeCTOKOT0 HaTHCKAa ecTe-
CTBEHHOT'O 0TOOpAa. IBOJIIOIIS BLITIOJIHIIA, €CJIN YTOAHO, «KaJINOPOBKY» 3PUTEJILHON CHC-
TeMbI UeJIOBEKAa, YPaBHSB ee CBOMCTBA MEXK Y OTAeJIbLHBIMU 0cO0sMM. Byab cue He TaKk — MBI
He JoILIu ObI B CBOEM Pa3BUTUHU U J0 KPOMAHBLOHIIA.

BmMmecTe ¢ TeM HETPYIHO IOTAaAAThCA, IIOUYEMY CETOIHA MMEET MECTO CTOJIb BEBICOKUH IIPO-
IeHT 1BeTOBBIX aHoMmanuii (8% wmyskumd u 0,5% KeHIUH): pa3BUTHE MUBUJIN3AIIAN HA
MPOTSKEHNY HECKOJBbKUX ThICAUEJIETHH, a TAaKMKe YCIIeX MeIUITNHBI Pe3K0 0CJIa01au ecTe-
CTBEHHBIH 9BOJIOIIMOHHLIN QUILTP, a CeTOqH, 0€3YCJIIOBHO, CBEJIU €T0 JefiCTBIE IpaKkThuue-
CKU K HyJI10. OIHAaKO0 5TO HUYYTh He ITPOTUBOPEUUT CKa3aHHOMY BbIIIIE O € IUHCTBE IIBETOBOT'O
BOCHPHUATHUSI OKPYIKAIOIIEro MUpa JIOIbLMU CO 3T0POBLIM 3pEHUEM.

WUrak, 'ungy u PaiiTy He ToTpeb0BaI0Ch OOJIBIIIOT0 YKUCJIA UCILITYeMBIX 1 UCCIeI0BaTe-
JIX 3TO OUEeHb XOPOIIIO ITIOHNMaJIu. BoJjiee TOro, OHM MOTJI OTPAHUYUTHCSI OAHUM-ABYMS BO-
JIOHTEPaMH CO 3JJ0POBLIM 3PEeHUEM, «IIPOTHATL» UX Uepes SKCIIEPUMEHT II0 TPU-UYeThIpe pasa
U YyCPEeIHUTDH pe3yabraT. OqHAKO Ke B 9TOM CJIyUae OILIT PACTIHYJICA ObI HA MHOTHE TOIbI.

Taxkum 06pasoM, MbI BUIUM, UTO U OTKJINK KOJIG0OUKOBOTO alllapaTa Ha JaHHLIH CTUMY.I,
¥ BO3HHUKAIOIIee B pes3yJbTaTe 9TOT0 OTKJIMKA I[BETOBOE OIyIleHNre V JI0ell CO 3M0POBbIM
3peHneM COBEPIIeHHO OQUHAKOBEI. UTO ke pasHuTca?

Kax 6n110 TOKa3aHo B gokJane 10-ii Me:kayHapoaHO KOH(EPEHIINHY 110 IIBETYy aMepu-
Kamckoro ucciaenonareas C. @epuangec (S. Fernandez, 2002), cyry060 nHAVBUIYAJIbHBIM

25



A. E. lllagpun BOCIIUTAHHME IT10 JOKRTOPY MAPTYJIHUCY: PABOTA HA/l, OIINBKAMHU

SABJISETCS JUIIB TO, UTO B AaHTJINHCKOM sI3BIKE 3BYUYHT KaK «aesthetic considerations» — ac-
TeTUUYEeCKMe COOOpasKeHUsA MHANWBHUAA, €er0 KYJIbTYpPOJOrHUecKue mpeamouTenusd. To ecTb
pasHUTCA HaIlle OMHOoUleHUe K N300paskeHnIo, HO He (PM3MO0JOTUYeCKU pesyJIbTaT ero Boc-
npuAaTus. Y 3gech Mbl BILIOTHYIO IIOAXOAUM K OU€BUAHOII BeIIli: B POJIU SKCIePTa BU3YaJb-
HO OIIeHKH Pe3yJIbTAaTOB I[BETOBOCIPOU3BEIEHUS, B YUACTHOCTH II€YaTH, MOYKET BLICTYIIUTh
TOJBKO TOT HAOJI0JaTeNb, KOTOPLIH yMeeT Ha BpeMs BU3YaJbHOI CecCruu IOJABUTH B cebe
«aesthetic considerations» u, onupascs JauIib Ha PUINOJIOTUUECKNE KPUTEPUU, BBIIIOJI-
HUTL OeCIIPUCTPaCTHOE CpaBHEHIEe OPUTHHAJIA U ero penpoaykiinu. Takoro HadaogaTe s B
HayKe 00 n300paKeHuAX UMEHYIOT MPEeHUPOBAHHbLM HAOA00ameeM, N eT0 MHeHNe MOKHO
CUMTATH OOBEKTUBHBLIM B OMOJIOTTYECKOM KOHTEKCTE.

Haxoner, oTMeTHM, 4TO €I1le OMHUM U OUeHb PACIIPOCTPAHEHHBIM 340y KIeHIEM, 03BY-
YeHHBIM B « KaHbOHE», KOTOpPOE, OMHAKO, MBI He CTAJIN BLIHOCUTH B OTAEJbHBIN maparpad,
SIBJISETCS TE3UC O TOM, UTO ITOKeJTeHNe TJIa3HbIX CPEJl, B YaCTHOCTH XPYCTaJINKa, BO3HU-
Kamlee Yy KyPUJIBIINKOB, C BO3PACTOM M IIP., MCKaKaeT IIBeToBoe BocupusaTue. Omrudoy-
HOCTB 9TOTO Te3UCca JOKA3bIBAETCA OJECTAIINM XaHTOBCKUM OIIBITOM, B KOTOPOM O0BEKTUB
IIPOEeKTOpa MPUKPBHIBAIN CJAAOBIM KEJTHIM (DUIBTPOM: B HEePBBI MOMEHT HPOEKIIMOHHOE
n3o0pasKkeHe JKeJaTelo, HO YiKe CIIyCcTA MUHYTY (01arogaps apdeKTy XpoMaTHUeCcKOM agal-
TaIl) BBITJIAIEJIO OIITYTIMO JIYUIIle, & CIIYCTSA ABe-TPU MUHYTHI — CTAHOBUJIOCH COBEPIIIEH-
HO HEOTJIMYMMBIM OT UCXOIHOT'O BApUAaHTA.

OueBUHO, UTO ITOCTETIEHHOE U JIETKOE MOXKEJITEHNE XPYCTAINKA, HACTyHAIOIIee ¢ rofa-
MU, TIOJTHOCTHI0O KOMIEHCUPYeETCA afanTamnueil 3peand. [lokazano TakKe, 4TO UCKaKeHUIeE
IIBETOBOT'O BOCIIPUATHUA MOJKET BO3HUKHYTH TOJBKO HIPU WHTEHCUBHOM IIPOKpAIINBaHUU
TJIa3HBIX Cpel, K IPUMEePY B OCTPOH (pasde BUPYCHOTO rellaTUTAa, KOTIAa POTOBUIIA, XPYCTATUK
¥ CTEKJIOBHIHOE TeJIO IIada OYKBAJbHO IPOIUTAHLI OUINPYOMHOM (BEIecTBOM HACHIIEH-
HOT'0 IMMOHHO-K€EJITOTO I[BeTa).

HWTak, KAKOBBI JK€ KPUTEPUU SMOIIMOHAJIBHO OECIIPUCTPACTHON BU3YaJIbHOI OIIEHKH Ka-
yecTBa N300parKeHui?

31ech BO3MOXKHBI IBE OCHOBHBIX CUTYaIlUU: CUTYaIUA T.H. 00HO08PEeMEeHH020 8U3YAIbHO20
CpaBHeHUS OPUTHHAJIA U PETIPOAYKIINY U CUTYAIIU NOCAe008AMELbH0Z0 CPABHEHUSL.

O,Z[HOBpeMeHHOG BHU3yaJdbHOE CPaBHEHHE

IIpocreiimnas curyanus, KOTopas B moaurpaduu daile Bcero BOSHIKAeT B MOMEHT IIPHU-
JagK¥ TUpa)ka K mBeTompobe (1 mouTH HUKOTAAa He BOBHUKAaeT B (poTorpaduu). B KauecTBe
OpuUTHMHAJA 3[IeCh BBICTYIAET IIBETOIIPOOHBIN OTIIEYATOK, 4 B KauecTBe N300paKeHns cpaB-
HeHUA — IMPUJIASOYHBIA OTTUCK. BusyaibHbIe KPUTEPUU OIEHKHU CIeAVIOITIe:

— OTTHCK JIOJI?K€H COOTBETCTBOBATH OPUTHMHAJY 10 BU3YAJIHFHOMY KOHTPACTY, BU3YaJIb-
HOI KOHTPACTHOCTH, BU3YAJILHOMY XPOMaTHUYECKOMY 0ajaHcy, BUSyaJIbHOM PE3KOCTH, BU-
3yaJbHOM XPOMATHUECKON KOHTPACTHOCTH ¥ BU3YAJHLHOMY XPOMATHUYECKOMY KOHTPACTY
(KpuTepuu SAHLI II0 Mepe YObIBAHUS 3HAUNMOCTH);

— IIBETOBOM TOH, CBETJIOTA 1 HACHIIIIEHHOCTb IIPUOPUTETHLIX 3JIEMEHTOB N300paKeHU s
JOJIXKHBI JIEXKATh JIU00 HIMKE IIopora BU3yaJIbHOTO pasanuusd (1gealbHbIil BAPUAHT), MO0
MUHUMAaJbHO OTJIMYATHCS II0 I[BETOBOMY TOHY U CBETJIOTE, TOTa KaK JOIYCK Ha BOSMOKHBIE
OTJIMYMS TI0 HACHIIIIEHHOCTH CYIIIeCTBEHHO BbIIIIE.

IlocremoBaTeanHOE BuU3yaJbHOE CpaBHEHHE

Curyanusa mocjaenoBaTeJIbHOIO BU3YAJIbHOTO CPABHEHUSI OPUTHUHAJIA ¥ PENPONYKIIUU 1
OIleHKa KauecTBa IocjeaHell — 3To paJfuKaabHO 0oJjee ciaokHasd 3agada. CI0KHOCTB ee Co-
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CTOUT B TOM, UTO OPUTHUHAJ (CIleHa N1 U300paskeHre) B MOMEHT 9KCIIEPTHOI ceccru He BU-
IleH, 6oJiee TOTO, ero MOPOii BOOOIIe HEBO3SMOYKHO YBUAETD. I109TOMY 9KCIIEPT, BEIHOCA CYK-
JIleHue, OMUpaeTcs Ha T.H. MeHmaavHulii cmandapm (Hunt, 2004), chopMupoBaHHBINA B €T0
CO3HAHMM Ha 6ase JKU3HEHHOTO OIIbITA, OIbITA €KeJHEBHOI0, €;KeUaCHOT0 1 e3KeMUHYTHOTO
HaOJIONeHUA 3a CIleHaMU ¥ M300paKeHUSAMU CIleH. BOT UTO IHIIET II0 3TOMY IIOBOIY
sxc-gupexTop Kodak Research Laboratories mpodeccop PodepT XauT B cBoeil hyHIaAMEH-
ranbHO MoHOTpaduu «IIBeToBocpoussenernues (Hunt, 2004) (mybaukaiiusa mepeBoa Ha-
meueHa Ha BecHy 2009 r.):

«MosxHO 6BLTO OBI YTBEP:KIATDH, UTO IIPOIECC BU3YaAJHHOM OIEHKU Pe3yJILTaTOB ITBETOBOC-
IIPOU3BEIEHIS CTPOUTCS HA MEHTAJIbHOM CPABHEHUH BOCIIPUATHS PEIIPOAYKIII C BOCIIOMI-
HaHNWEM O IIBETOBOM BOCIPUSATHUYN OPUTMHAJIBHOTO O0BEKTA B MOMEHT CO3JaHUA eT0o u300pa-
KeHus. OMHAKO JKe OOBIYHBIN YeJIOBEK CIIOCO0eH CYAUTh 00 M300parkeHnAX 00bEKTOB, KOTO-
PBIX HUKOI/A He BUEJ, 1 U3 TeX BpeMeH, B KOTOpbIe HUKOTAa He »K1j. To ecTh, KaKk IPaBuUIIo,
I[BETAa PEIIPOAYKIIUY OIEHNBAIOTCA He TOJHKO UTO He B CPDABHEHUY C OPUTUHAJIBLHLIMY O0BEeK-
TaMM, HO asKe He B CPABHEHMM C BOCIOMHHAaHNEM 0 HuX. Torza 3a cueT 4yero Mbl BCe-TaKU BbI-
HOCUM CcY:KIeHue?

Cynsa mo BceMy, He CYIIIECTBYET HUKAKVX aJIbTEPHATUB TOU HJiee, YTO OCHOBY OIIEHKHU YaIrle
BCETO COCTABJISIET CPABHEHUE IIBETOBOTO BOCIPUATHUS 00BEKTOB PEIIPOLYKIINY C BOCIIOMIHA-
HUEM O I[BETOBOM BOCIPUATUM ITOJOOHBIX 00BEKTOB, TO €CTh BOCIIPUATUU, KOTZA-TO MMEB-
IIIeM MeCTO B JKM3HEHHOM OoIIbiTe Habogarens (Bartleson, 1959 u 1960)».

Mgp1 BugnM, 4TO MEHTAJIbLHBIN BU3YaJIbHBIN CTAHAAPT JIOAEH, He ABIAIOIINXCS KCIIepTa-
MU B BOIIPOCAX BU3YyaJIN3aIl1 N300pasKeHnii, TOUHO TaKOM JKe, UTO U Y 9KCIIePTOB (110 Kpaii-
Helil Mepe TeX Jiofeli, UTO JKUBYT B OHOM COITMAJIbLHOM IIPOCTPAHCTBE), HO KPUTUYHOE OTJIH-
Ype COCTOUT B TOM, UTO 9KCIEPT YeTKO OCO3HAET KPUTEPUHU OIeHKH, IOMHUT UX U yMeeT ao-
CTPATUPOBATHCA OT CBOUX KYJbBTYPOJOTHUECKUX M 3CTETHUUYECKUX IIPEeAIOUTeHUH, a IIaB-
HOe, OT IIOCTOPOHHUX (PaKTOPOB, BIUSIOIINX HA BOCIIPUATHE. BHOBL mporuTupyeM XaHTa:

«B KauecTBe mprMepa PacCCMOTPUM TPaBy — BeChbMAa YACTHIM KOMIIOHEHT I[BETHBIX M300pa-
sKeHmit. Korma MBI TbITaeMCs OIIEHUTH, HACKOJBKO TOYHO BOCIIPOM3BEIeH CTUMY.JI ee ITBeTa,
MBI IIPOBOIMM MEHTAJILHOE CPABHEHIE I[BETOBOI'0 BOCIIPUATHUS PEIIPOAYKIINY 1 HAIIEro 00-
IITeTo IIPeACTaBJIEHUA O 3eJIeHOH TpaBe. VIaMepeHuA CBUAETEILCTBYIOT O TOM, UTO TPUXPOMA-
THYECKHE IIPOIECCHI ILJIOXO IIePESAI0T OTTEHKH 3€JIEHOI0 1 UYTO BOCIIPOM3BEAeHHEIEC CTHUMY b
SABHO 0oJiee TeMHBIE 11 MeHee HACBIIIeHHbIe, YeM A0JXKHBI ObITh. IloueMy ke Torja IBeT Tpa-
BBI Ha M300pasKeHUIX OIEHNBAETCS KaK MOUTH UeaTbHbBIH?

Heso B TOM, UTO OPUTUHAJIBHBIN I[BET TPABhl BAPDLUPYET B BeChbMa IITMPOKOM AUAMa30He OT-
TEeHKOB W 3aBUCUT KaK OT ee COPTa, TaK 1 OT BJIAKHOCTH IIOUBbI, OCBEIleHNs (ero HampasJie-
HUSA, IIBETHOCTU ¥ MHTEHCUBHOCTHU), ITPO3PAUYHOCTUA aTMOc(hephl, BpeMeH! rojila 1 JaKe OT
1[BeTa 1 pasMepa 00bEeKTOB, HAXOAAIINXCS Ha MOJISHe WX BOKPYT Hee. Kopoue rosopsi, Haiir
CTEPEOTHII CPaBHEHU (BOCIIOMUHAHYE O TUITMYHOM IIBETE TPABhI) OCTAETCs BeCchbMa Heollpeie-
JIEHHBIM, 1, CJI€TOBATEILHO, €CJIN PEIIPOAYKIINA COAEPIKUT I{BETOBOM CTUMY.JI 113 BO3MOXKHOI'O
IralnasoHa CTUMYJIOB, IPEIbABIAEMbIX PEAJIbHON TPAaBOI, MBI BIIOJHE yAOBJIETBOPAEMCS
sTuM. CTOUT CKa3aTh TaKKe, UTO eCTECTBeHHAS CTUMYJIbHAA BAPUATUBHOCTD PEAIbHBIX 00h-
€KTOB, 6e3yCJIOBHO, 3HAUNMA, HO He ABJISIETCS IIPU 9STOM CePLe3HbIM IIPEILATCTBIEM IJIS OTHO-
CUTEJIbHOTO IIOCTOSHCTBA IIBETOBOTO BOCIIPUATUA 9TUX 00HEKTOB.

IIBeTOBOE BOCTIpUSATIIE — BTO OJHA M3 MHOKECTBA CIOKHENIITNX (GYHKITUNA HAIIIeTO OPraHu3-
Ma, efiBa MOCTIKUMAs pasyMmoM. Ha mepBbIii B3TJISAI, MBI MOYKEM I'OBOPUTh, UTO BOCIIOMITHA-
HUA Ja0T HaM HeKuii cCOOpHBIN o0pas “sesieHoi TpaBbl”’, 61aroapsa KOTOPOMY Hallla OIleHKa
PperpoayKIiny OyAeT oIrpeeIeHHOI U BecbMa TouHOI. Ho cue majneko oT MCTUHBI.

Ha puc. 10 mpuBeeHa MOTBITKA CXEMaTUYHOTO IIPeACcTaBIeHIA (DAKTOPOB, HATJIATHO JeMOH-
CTPUPYIOIIUX CI0MKHOCTEL 00CY K JaeMOro Bopoca. BepxHsasa JIMHUA IPeACTaBIsIeT IIPOIece
3PUTEJILHOIO BOCIPUATIA N300PasKeHsl TPABhI: CBET OT M300paKeHIsA II0IIaJaeT B IJIa3 Ha-
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LBETHOE N3OBPAXXEHUE

— - > LBET
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B N3OBPA-
WEHUN
/ u
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JOOEKThI HECKME UYECKUE <
SOOEKThI SOPEKTHI 5
\ S
TUMNYHBIN
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—_— — > | MO3T | —— |nAMATE | ——> TPABbI
OPWUMHANBHBLIE OEBLEKTbI

Puc. 10 CxemaTuuHoe Ipe/icTaBJIeHNE TPOIECCOB, UMEIOIUX MECTO IIPW PacCMATPUBAHUU
IIBETOBOI PEIPOAYKIIMY TPABHI (BePXHAS JUHUA) U OPUTMHAJIBLHOMN TPaBbl (HUMKHSASA JIMHUAST).
Ddusnueckue, PrUsMOJIOTNUECKIE U IIcCUX0JIoTHYecK e 3 (GeKTHI pa3HATCA B 000MX ciIydyadax (a
TaK’Ke B Pa3HbIX 00I1acTaX opuruHasa). CiaegoBaTeIbHO, MEHTAIbHEIN CTEPEOTUI TUIIMYHOTO
I[BeTa TpaBblI (TaMATHBIH IIBET TPABbl) BeCbMa HeolpeeseH, B pe3yabTaTe uero HensbeKHoe
majieHue MOJHOTHI I[BETA 3eJIeHO TPaBbl Ha MHOTUX IIBETOBBIX PEIIPOAYKIIUAX YaCTO OCTaeTCA
He3aMeUYeHHBIM (UTO TaKsKe OTHOCUTCSA ¥ KO MHOTUM APYTUM IIBETaM).

OJrroaTeNisd, B pesyabTaTe uero nHQOpMaIs B BIe IaKeTa HEKMX COOOIIeHU IIepeIaeTcsa B
MOS3T. ITH COOOIEeHNA MHTEPIPETUPYIOTCA HAIITUM CO3HAHWEM B ITBETOBBIE OITYIIEHUA, CO-
TJIaCOBaHHEIE C M300PaKeHEeM TPABHI.

HuxuAA TUHAA IpeACTaBIAET AHAJOIMYHYIO LEIIOYKY IJIsi PeajbHON TPAaBhbl, I[BETOBBIE
OIIYINEHUSI OT KOTOPOM (PMKCUPYIOTCS B IIAMSATH.

IIBeToBOE BOCTIpUATHE N300PAKEHUA TPABHI OYAET 3aBUCETH OT (PU3NUECKUX ITapaMeTPOB OC-
BEIIleHNUs, OT (hU3MOJOTMUYECKOI0 CTATyCca aJalTalluy 3PEeHMs IPYU HAOGII0AeHNN, a TAKKe OT
IICUXO0JIOTUUYECKOT0 BO3JAEeHCTBUA N300paskeHus (MJIM ero 4acTu) Ha HaOaomaresns. AHAIO-
TUYHO I[BETOBOE BOCIIPUATHE OPUTUHAJIBHOIO 00HEKTA (B JAHHOM CJIydae — TPABBI) 3aBUCHUT
oT (pusmyecKux, (GUBNOIOTUIECKUX U IICUXOJOTHUECKUX YCJIOBUN HAOIIONEHMA. Y CIOBUA
9THU He TOJBKO OTJIMUHBI OT YCJIOBUM, IIPK KOTOPBIX PACCMATPHUBAETCSA PEIPOAYKITUA, — OHU
ele ¥ MEHAITCA JeHb OTO THA U OT yUYaCTKa K YUACTKY CIIEHBI.

W3 ckazaHHOTO CIeayeT, UTO Pe3yIAbTHUPYIOIee IIBETOBOE CPABHEHE N300PasKeH!A TPABEI C
HAIIIMM IIPeJCTAaBICHIEM O ee OOBLIYHOM ITBeTe (CXeMaTHYHO ITOKA3aHO B IIPABOI YacTU PUC.
10) Ha KayKIOM dTare yCJI0KHAETCA 3a CUET ITOCTOPOHHUX BodzaeticTBuii. [locienHue He Ipo-
CTO “3aTyMaHMBAIOT’ HaIlle BIIeUaTJIeHNe O I[BeTe 00beKTOB, HO IIPEISATCTBYIOT BLICOKOTOUHO-
MY IIBETOBOMY CPABHEHUIO» .

Y4uuTbiBasd CJA0KHOCTHU, YIOMIHYThIe XaHTOM, 9KCIIEPT IPU BU3YAJIbHOM aHAJIN3E U30-
OpasKeHUM CTPEeMUTCA CBECTU BINAHME IOCTOPOHHUX (aKTOPOB K MUHUMYMY (MBI IOMHUM,
YTO 3TH YCJOBUSA MO3UINUOHUPOBaHBI B craHgapre ISO 3664:2000 «YcaoBusa mpocMoTpa.
ITonurpadus u pororpadpusi»). C Apyroir CTOPOHLI, SKCIEPT BCerga IIOMHHUT, UTO €CJIA He-
KUl pakTOp BHOCUT UCKAaKeHNe B BOCIIPUATHIE, TO POBHO TaKOe JKe NCKasKeHe BOSHUKAET B
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CO3HAHUMU 1 BCeX IIPOUMNX HabIIomaTe el co 340POBLEIM 3peHNEeM, 1 IO9TOMY 9KCIIePTHASA BU-
3yaJibHas OIleHKa N300pakeHUil Mo-TIpesKHeMY OCTaeTCcA BO3MOKHOIM.

Wrak, BUByaJIbHLIMU KPUTEPUAMHU OIIEHKM KavecTBa N300paKeHUs B CUTYyalllu IIocje-
JITOBaTeJIbHOTO CPABHEHUA ABJIAIOTCA:

— IIOJHOIIEHHBIN BU3yaJbHEINA KOHTPACT (cM. pa3dbop Tesuca 15);

— BUBYyaJbHBIN XpOMaTUUEeCKUI OaiaHC, OTBEUAIOIIUI T.H. YCA08UI0 J8aHca (OTCYTCT-
BUe B N300pakeHnU 00Iero napa3suTHOTO OTTEHKA; Te 9JIeMeHThI N300pasKeHus1, MeHTAJb-
HBIM CTaHZAPT Ha KOTOPBIE CePhIii, — MOJIXKHBI BLITJIALETh CEPBIMI);

— BU3yaJbHasd KOHTPACTHOCTh, aleKBaTHAA MEHTAJbHOMY CTaHIAPTY Ha BU3YaJbHYIO
KOHTPACTHOCTH COOTBETCTBYIOIITUX CIIEH;

— BuU3yaJbHasA PE3KOCTh, oOeclmeumBarIlnas KOMMOPTHOE BOCIPUATHE AETATUPOBKU
n300parKeHns;

— TUMIHWYHAS BU3yaJbHAasI XpOMaTHUeCKas KOHTPACTHOCTD;

— IIOJTHOIIEHHBIA BU3yaJbHBIM XPOMaTUUYECKUN KOHTPACT;

— oTcyTcTBUe apTe(aKkToB (B UACTHOCTH, XPOMAaTUUYECKHX abeppaliuii, mapasuTHBIX
KOHTYPOB Hepe3Ko# MacKu, Ipsasu, Iapalnul 1 Ip.);

— OTCYTCTBUE TPOCTPAHCTBEHHBIX (T€OMETPUUYECKUX ) UCKAKEHMIH.

ITapameTphl JAaHbI B IOPALKe YObIBAHUSI 3HAUYNMOCTH, HO IIPH 9TOM CTOUT OTMETHUTD, UTO
TaKOMY IIOKa3aTesl0, KaK «OTCYTCTBME IPOCTPAHCTBEHHBIX HCKasKeHUil» MIOUeMy-TO He
MIPUHATO YAEJATDH JOJKHOT0 BHUMAaHUS (TOTIa KaK BJIUSHNE 9TOT0 (pakTopa Ha BOCHPUATHE
IOCTATOYHO BeJINKO). B camoM geJie, eciiy MOAXOAUTH K BOIIPOCY C 3BOJIOIIMOHHBIX IIO3UITHIH,
TO JIETKO A0TaJaThbCs, UYTO 3PEeHUEe OUeHb YYBCTBUTEIBHO K JIOOBIM OTKJIOHEHUAM OT T'OPHU-
30HTAJI ¥ BEPTUKAJIU, IIOCKOJbKY BOAHAs IJIagb (TOPU30HTAJb) U MAAAIOI[HE C BBICOTHI
nopeaMeThl (BepTUKAJIb) 00JIafal0T BBEICOKOW OMOJOTMYEeCcKOoll 3HAUMMOCThIO. IIpemcraBum
cebe, YTO MBI HAXOAUMCS Ha Gepery Mops B IIITHJIb: MBI MOKEM HAKJOHUTH I'OJIOBY HAaGOK
mouTy Ha 90°, HO IPU 9TOM JIMHUA FOPU30HTA B HAIIIEM BOCIPUSATAN He U3MEHUT CBOETO II0-
ao:xenusi. To ;ke MOKHO IIPOAeaTh, IVIAAS Ha CTeHY 3JaHUs: KaK ObI MbI HY BpAIllaJiu I'oJIio-
BOIi U aKe BCEM TeJIOM — CTeHa OyeT BOCIPUHUMATHCSI HAMHU KaK CTPOT0 BePTUKAJIbHAA.

Maueiinine reoMeTpuuecKre NCKaKeHU B M300pasKeHNH, Kacaloluecs BepTuKaien u
TOPU30OHTAJIeH, HPUBOAAT K POCTY T.H. PaKTOPa TPEBOKHOCTU BOCIIPUATHUSA U CHUKEHUIO Ka-
yecTBa N300paKeHUs MPHU IPOUNX PaBHBIX (cM. puc. 11).

OmHako, HeCMOTPA Ha BCe CKasaHHOe BBIIIE, OLIBAIOT CUTYyAIlUU, KOTJa BU3YyaJbHAd
OlleHKAa KauecTBa N300pasKeHusI IPH IIOCJIEI0BATEIbHOM CPaBHEHUY HEBO3SMOKHA UJIU IT0Y-
T HEBO3MOXKHA. ITO CUTYaIlul, B KOTOPLIX MEHTAJIbHBIN CTAHIAPT OTCYTCTBYET, KaK, CKa-
JKeM, B OTHOIIIEHUY 1300pasKeHnsI, MOKa3aHHOTOo Ha puc. 12.

TE3HNUC 17:

«HaBepHoe, meuaTHUKAM HeYyAOOHO CUHUTATh A0 256, MM Ke OHM HACTOJLKO IPUBBIKJIN K
TIPOIIeHTaM, UTO He KeJIaloT IIepeyunBaThCs, ITI0aTOMY MH(opmariuio o KaHasie L Photoshop
BbIZaeT B BeauurHax oT 0 1o 100».

IIpuuuna, o Kotopoii ock L cucrembl CIELAB paszouTa Ha 100 mHTEpBaJIOB, KPOETCS OT-
HIOAB HE B BOIIPOcax ya00CTBa U TeM IIaue YbMX-TO MPUBBIUKAaX. [[eJI0 B TOM, UTO ITPU JAHHOM
cTaTyce aanTaluy 3PeHNA 110 KOHTPACTY CIIeHbI (I n300parkeHNn) UeJIOBEK BUJUT JIUIIb
OKO0JIO COTHU Tpaganuii cBeTioTbl. Kak MuaumMyM 90 CBETIOTHBIX I'pajaliuii 06ecieunBaoT
PaBHOMEPHOCTH IIKAJIbI CBETJIOT OT YePHOM TOUKY A0 0eJioii. BOT UTO mUIIeT 1mo 3ToMy IIOBO-
ny Xaut (Hunt, 2004):

«ITudpoBsIie cuCTEMBI Yallle BCEro OIEPUPYIOT 8-10 OMTaMM Ha KayKIbIil TPUXPOMATHUECKUHI
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Puc. 11 [IBa usobpakeHusi OTHOU CIIeHbI, UAEHTUYHLIE IPYT APYTY II0 BCeM KPUTEPUAM, HO IIPaBoe
usobpaskeHre NMeeT HeKOTOPBII «3aBajl» JUHUU I'OPU30HTA, M3-3a Uero KaueCTBO 9TOT0 U300pasKe-
HUS oyTuMO HuKe. OOBIYHO 0 TAaKMX M300pasKeHUAX HeCcIeI[MaauCcThl TOBOPAT: «Bce xopoirio, HO
YTO-TO TYT HE TaK...». «He Tak» — 5T0 BBICOKUI (DAKTOP TPEBOMKHOCTH BOCIIPUATHA, BLI3SBAHHBIN Ha-
KJIOHOM TOPHM30HTA.

Puc. 12 ITpumep nsobpakeHus, OIEHUTH KAUYeCTBO KOTOPOT'0 BHE OJTHOBPEMEHHOI'0 CDABHEHUSI C OPU-
THHAJIOM He IIPe/ICTaBJIAETCA BOSMOXKHBIM H3-3a OTCYTCTBHSA MEHTAIBLHOTO cCTaHfapTa. Bee, 9To Mok -
HO CKa3aTh 00 9TOM 1300pakeHN M, — 9TO TO, YTO OHO ITOJTHOKOHTPACTHO TOHAJIHLHO U XPOMATUYECKH.

KaHaJj, gaBas B cymme 24 OUT, U, CJIeJ0BATEIbHO, B II€JIOM BO3MOXKHBI 224 (T.e. 16777216)
BapHAHTOB TPUXPOMATHUYECKOTO CUT'HAJIa. BmMecTe ¢ TeM BOIIpoc “KaKOBO KOJIMUECTBO CTUMY-
JIOB, KOTOPbIE CIIOCOOHO PACIIO3HATH 3peHUe UesIoBeKa ImIpu (hoTomnmuecKoi aganrainuu?”’ mo
cell IeHb OCTAETCs OTKPBITHIM, OAHAKO, II0 PAAY JAaHHBIX, YMCJIO 3TO IPHMEPHO paBHO 10
muutnonam (Judd u Wyszecki, 1975; Pointer u Attridge, 1998; McCamy, 1998; Pointer,
1998).

Yro6nI 24-6MTOBasA CUCTEMA MOTJIa BOCITPOU3BECTH TaKO€ KOJIHMUECTBO CTUMYJIOB, €€ KOJIOPU-
MeTPUYECKOe IIPOCTPAHCTBO JOJIKHO OBITH IIOJHOCTBIO IIE€PIIENITMOHHO-PAaBHOMEPHBIM. MBI
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3HaeM, UTO 0oJiee MJIM MeHee IIePIENIIMOHHO-PABHOMEPHYIO CepYI0 IIKATy gaeT L¥*-hyHKInsa
nBeToBbIX npoctpaucTB CIELAB u CIELUV. KonuuectBo pabounx L*-3HaueHuit onpeaeis-
eTcA CBOMCTBAMU HOCUTEJISI M300PasKeHUH M YCIOBUAMU IIPOCMOTpPA IIOCJIETHUX, OJHAKO
MaKCUMAaJILHBIN AaTIa30H 00bIYHO paBeH mpuMepHo 90: ot mpumepHO 10 (Uu Yy Th HUKE) IO
UyepHOMH TouKe (B UAeaJbHLIX yeaoBuAx) g0 100 mo 6emoii» .

TE3HUC 18:

«C momorsio komauasl Image>Mode>16 bits/channel MosxHO yaBOUTE pPa3psaTHOCTS (haiiia,
YTO TeopeTruuecKu maet 65536 BoO3MOKHBIX YPOBHEH ceporo <...> 1 He peKOMeHYI0 UCIT0JIb-
30BATh 9Ty KOMAHY: MHOTOKPATHBIE TECTHI IIOKA3aJIM, YTO HOBBIIIIEHHAS PA3PALHOCTD IIPAK-
THYECKHU HE BIUAET Ha KaUeCTBO M300DAKEeHUA» .

«3a MUHYBIIIHE TpU roja 6ojiee ecATKA PAa3HBIX H9KCIIEPTOB, 1 A B TOM YUCJE, IPEAIPUHIMA-
JIV TIOTIBITKY O0OHAPYKUTh KaKue-JI1n00 J0Ka3aTeIbCTBA, CBUIeTeILCTBYIOIINE B MIOJIB3Y KO-
pexiuu B 16-6uTHOM perkuMe. JKCIIEPTHI Opaji caMble pa3HOOOpasHbIe IIBETHLIE (DOTOTpa-
¢dun U3 peaJbHOM JKU3HU, IIPUMEHSIN BCEBO3MOYKHBIE METOALI 00Pa00TKM, IBITASICh HAWTH
cJIeIbl TOTO, UTO 9TOT PEIKUM JAaeT JYUIIie pe3yIbTaThl, ueM 8-0uTHbIli. Kak TOJIBKO He us-
MBIBAIUCH Han OemubiMu (aitmamu! Ho Tak 1 He 06HAPY:KMIN HUKAKUX IpeuMyInecTB. C
IPYTOii CTOPOHBI, Bpena oT 16 6UT To:Ke He O0HAPYKUJIOCHY .

31ech aBTOP 03ByUYHBAET MIPOOJIEMY, TOPSUMe CIIOPhl BOKPYT KOTOPOIi HEe YMOJIKAIOT II0
ceii menn. ITosToMy y HAC HET MHOT'O IYTH, KaK JAeTAaJIbHO PasodpaThCs B BOIIPOCEe U AeNCTBU-
TeJIbHO IOCTABUTH B HEM TOUKY.

Hausnewm c Toro, a5 4ero HaM Heo0X0uMa paspsaaHOCTb KOAUPOBAHUS BU3YAJIbHOI UH-
opmamnuu, IPEeBLIINIAOINAS KJIaCCHUeCKHe 8 OUT HAa TpUXpoMaTHUecKMUi KaHad. OgHAKO
mpe:kae obpaTuM BHUMAaHME HA TO, YTO MBI OyAeM FOBOPUTH He O BOBMOKHOM (1 JeiicTBuU-
TeJIbHO MaJI03aMETHOM ) OBBIIIIEHUY TOYHOCTH BhIUMCIEHUH (KOTOPOT0 MbI TOOBEMCS, €CJIN
M3HaAYaJIbHO 3aKOAMPOBAHHOE B 8 OUT M300paskeHne mepeseneM B 16-0uTHOe mpeacTaBJie-
HUeE), a 00 sTale 3axBaTa APKOCTHON NHMOPMAIINY CI[eHEI (MU ee N300parkeHnsd), IOTOMY
KaK TOJILKO B 9TOM KOHTEKCTe pPaccy:KIeHusI 0 16-0MTHOM KOAMPOBAHNY UMEIOT CMBICJI.

BHOBB oOpaTuMca K XaHTY U IIPOAOJIXKUM ITUTATY, HAYaTYIO elle mpu pasdope 17-ro Te-

3Huca.

«Ecou eBa 3aMeTHOE TOHAJIBLHOE OTJINYME MEKIY ABYMSA CTUMYJIAMU IPUHATH 34 €TUHUILY
L*, To MUHIMAaJILHOE KOJIMYECTBO TOHAJIBLHBIX YPOBHEMH, II03BOJIAIOIINX YIUTH OT IIapa3UTHOT'O
IpobeHusA TpaguenToB, 6yaer paBEbiM 100 — 10 = 90, T.e. mpumepHO 6.5 6uT. OMHAKO KO-
raa I KOAUPOBAHUSA TOHAJIBLHOM MHMOPMAIINK HCIIOJb3YIOTCA JUHEHHbIE CUTHAJIBI, IIPe-
cTaBJAIe KOdhDUIIMEHT APKOCTH, TO, COIJIACHO KOpHEKyOumuecKoMy 3aKkoHy CTuBeHca
(ompemesAoIeMy B3aMMOOTHOIIIEHUA MY (hOTOMETPUUECKO APKOCTHIO CTUMYJIa U OIITy-
IIIEHNEM €T0 CBETJIOTHI), mary B 1 exuauIy no L* (x mpumepy, mexxkay 10 u 11) 6ymet cooTBeT-
cTBOBaTh miar ssproctu 0.135 (Moxyns pasHOoCTH MekAy KoadduinenToM aproctu 1.126 u
1.261). UapIMEU coioBaMu, Auanas3oH KoadduimentoB sproctu ot 1.126 mo 100 (To ecth
98.874) mosxeH OBITHL IIpeACTaBJIeH TUCKPETHLIMU 3HaueHusamu ¢ marom 0.135. Ciemosa-
TeJIbHO, KOJIUYECTBO IPKOCTHHIX CTYIIeHeH Ha AUala30oH B 9TOM CJIydae JOJMKHO OLITH paB-
HBIM 98.874/0.135, T0o ecTb — 733, uTO TPEOYET PA3PSATHOCTA KOJUPOBAHUA MUHUMYM B 9.6
6ut. To ecThb, /I TOTO UTOOGHI CCTEMA MOTJIA BOCIIPOM3BECTU BCE PA3IMUNMBbIE CTUMYJILI B
paMKax cBOero oxsara, Heobxoaumo 10-61THOoe INHeHOe KOANPOBaHIEe Ha KaXK bl TPUXPO-
MaTuuecKkuit KauaJ (B cymme 30 6ur).

Ecau nuTerpaiabHas ONITUYECKAas IJIOTHOCTh OPUTUHAJIOB B KOMILJIEKTe He TOCTOAHHA, TO JIU-
HeMHOMY KOAUPOBaHUIO moTpedyeTcs eire 00abIIas paspsaaHocTs. K mpuMepy: onTuyecKas
ILJIOTHOCTD ByaJiu CJIaiimoB (T.e. ONTUYECKAas ILJIOTHOCTDL UX 6eJIOM TOUKM) MOKEeT BapbUpo-
BaTh B IIpefesax a0 4-X KpaT, a y HeraTusoB 10 16 KpatT u Boiie. CieI0BaTeJIbHO, IJII KOIM-
POBAHUSA TOIOJHUTEIHLHOTO IIIECTHAAITATUKPATHOIO JUATIA30HA ONITUYECKUX IIJIOTHOCTEH I10-
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TpedyeTcs errie 4 6uTa MHGOPMAITNY HA KaMKIBIA TPUXPOMATUUYECKUH KaHAJ, UTO B ITeJIOM CO-
craBut (10+4)x3 = 42 6ut».

Mgl 3HaeM IIPHU 9TOM, UTO FraMMa-IIpeIbIiCKakeHHoe (T.e. JHHelHOe B JJorapu(PMUIeCKUX
0CsIX) KOAMPOBaHIUE APKOCTHON MH(GOPMAIIUHN II03BOJISIET YATH OT BLICOKOM PaspsgHOCTH,
OCTaBJIAA HIPUBLIYHLIE 8 OUT HA KaHAJI, HO IIPU 9TOM He IIPeAIIoaraeTcs, 4To u3oopakenne
OyIeT IMOABEPraThCs « TAMKEJION» 00paboTKe.

Yro ;Ke o3HaUaeT BHIpaKeHMe «TsaKesaas oopadborka»? OHO o3HaUaeT, YTO B n300paske-
HIEe BHOCSTCS OUEHb CEPhe3Hble N3MEHEHNA, CKaYKeM, 34 CUET CeJIeKTUBHBIX MAHUITY IS
KPUBBIMU, 1 YTO B pe3yJjbTaTe 3TUuX N3MeHeHUu TOH-IIepeaanIinrue XapakTepUuCTUKU B TPU-
XpoMaTU4YeCKMUX KaHaJlaX HSOGpa)KeHI/IH MOT'YT Ha KAaKHUX-TO y4aCTKaX CTaThb HeJIUHeNHBIMHI
(HAIIOMHMM, UTO TOH-TIEPEAAIOIIAI XapaKTePUCTUKA N300 paKe il Ha 00JILIIIEM CBOEM IIPO-
TAXKEHUN JIUHeHA B JJorapu(pMUUECKUX 0CAX — CM. Tesuc 15).

K uemy sTo mosxet nmpuBectu? Ilo joruke, cayuaiiHo BOSHUKIIIEE OTKJIOHEHUE OT JIMHeT-
HOCTH OTIeJbHBIX YUYACTKOB TOH-IIEpeHaloIell XapaKTEePUCTUKN M300PAKeHUS JOJIMKHO
IIPUBOAUTSD K IIOABJIEHUIO HA IIJIaBHBIX TOHAJIBHBIX IIepexonax T.H. napa3unHvblx KOHmypos,
T.€. JOJYKHO BO3HUKATH, KaK TOBOPAT, «OpoOaeHue» zpaduenmos, NX napasumHoe OKoHmy-
pusanue. OnHAKO Ke, Kak BepHo 3amedaeT JIpa MapryJuc, B mogaBISIONeM 00JIbIIINHCTBE
usobpakeHmnit Takoro adpdexTa He HAOIIOTAETCS, U BUIEH OH JIUIIH Ha ICKYCCTBEHHBIX I'Da-
nuenTax. [Touemy?

OTBeT maeT ciaenyoolimasd nuTaTa n3 XaHra:

«Kax B s110001i OIITUYECKO CHUCTEME, B IJIA3HOM S0JI0Ke YeJI0BeKa MOAYJIAIINYA NHTEeHCHUBHO-
CTHU CBeTa, BO3EeHCTBYIOIIEro Ha CeTUATKY, IIPOrPECCUBHO IIaJAai0T II0 MePe POCTa IIPOCTPaH-
CTBEHHOU YaCTOTHI 3PUTEIbHBIX CTUMYJIOB (cM. puc. 13). CiaemoBaTebHO, YUCI0 TOHAIBHBIX
YPOBHEI1, KOTOpOe TpedyeTcs AJIA YX04a OT IIapasUTHOrO OKOHTYPUBAHUSA I'PASUEHTOB B N30-
GpaskeHnN, CHIYKAeTCs 0 Mepe POCTa IIPOCTPAHCTBEHHOM YaCTOTHI 9JIEMEHTOB 9TOTO M306pa-
JKEHU» .

HelicTBUTENIBHO, B OOJBIITMHCTBE (POTOPEATUCTUYHBIX N300PaAKEHNN DJIEMEHTHI ¢ I1JIaB-
HBIM IIEPEXO0IOM TOHOB MMEIOT MAJIbIN IIPOCTPAHCTBEHHBIN pasMep U He TPeOyIOT BBICOKOM
PaspASHOCTHU KOAUPOBaHUA APKOCTHOM nH(popmanuu. K mpumepy, nusobpaskenue, moKas3aH-
Hoe Ha puc. 14, MoKeT ObITHL CMeJIO 3aKOAMPOBAHO B 8 OUT U Jake caMasi IIPUCTPACTHAA U
«TsiKeNasg» KOPPeKIuA eMy He CTpalllHa — IIapasuTHOTO BU3YAJbHOTO OKOHTYDPHBAHUA
TPaieHTOB B 9JIeMEHTAaX dTOT0 N300paKeHns He BOSHUKHET.

OpHako, BOOIPEeKN MHeHMIO aBTopa « KanboHa», JOCTATOUHO YACTO BCTPeUaloTCsa n3obpa-
JKeHUS eCTEeCTBEHHBIX CIIeH, B KOTOPHIX IPUCYTCTBYET KPYIHBIA M PABHOMEPHO OKpAIIleH-
HBIN syieMeHT — Heb60. BoT 31ech, ecau n3obpaskeHne 9To ObLIO 3aKOAUPOBAHO B 8 OUT, B OC-
HOBHOM U MOABJSIOTCA MapasuTHbIe KOHTYPHI (puc. 15). Tak:Ke GBIBAIOT CUTyallul, KOTOa
n300paKeHns JIOJell B PAaBHOMEPHO OKPAIIEHHOH OHerKAe BOCIPOU3BOLATCA B OOJBIIION
IIPOCTPAHCTBEHHBIN pasMep, CKasKeM, IIPU IIeYaTH HapPYKHOM peKJaMbl: 3[eCh U3MEePKKU
8-0uTHOII KOPPEKIINY IIPOCTO GpocaioTes B ryiasa (0cob6eHHO B HUMKHEHN TPeTH TOHOBOTO Aua-
masoHa N300pasKeHuns U B eTo TeHAX, I'Jle TOHOBasA N30MpPaTeIbHOCTD 3PEHUI 0C000 BBICOKA).
JKurennm KpyoHBIX TOPOJOB MOTYT eKeJHeBHO Ha0I0aaTh 9O(EeKThHI IapasuTHOTO OKOHTY-
PUBaHUA B YINUHBLIX PEKJIaMHBIX IJIaKaTaxX, B YaCTHOCTU HA JINIIAX MOJEJIel, B CKIaIKaxX
IJIaTheB U IIP.

B npuBeneHHOM HpuMepe MePBUYHBIM M300paKeHneM CI[eHEI ABJISIJI0CH Claaia-n3odpa-
JKeHue, Tle eCTeCTBeHHAsA 3ePHUCTOCTh (POTOMIEHKY HEeCKOJIbKO CIJIaANJIa TapasuTHBIN (-
dexT. Ha paiinax, monyuenasix mpu nomouiu IIPK, okonTyprBanme rpaiueHToB eIle 3a-
MeTHee.
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Puc. 13 YacToTHO-KOHTpPaCTHAs XapaKTEPUCTUKA 3PEHUA YeJIoBeKa. XOPOIIIo BUAHO, UYTO UK 3PU-
TeJILHOTO OTKJINKA IPUXOIUTCS Ha CTUMYJIBI HU3KOM ITPOCTPAHCTBEHHOM YaCTOTHI, T.€. KPYITHBIE dJIe-
MeHTBI n300pakeHuii. IIo Mepe pocTa MPOCTPAaHCTBEHHOM YaCTOTHI CTUMYJIOB OTKJIMK 3PEeHUA ITafaeT,
U, CJIeJOBATEJILHO, ITaZlaeT BeJINUNHA TPeOyeMoil paspsaHOCTY KOOUPOBaHu:A. [laHHOE CBOHICTBO 3pe-
HUA aKTUBHO SKCILIyaTUpPyeTcsa aaropurmoM cxxatusd JPEG 2000.

Taxum o6pasom, pellleHre, ¢ KaKOW paspAIHOCTLIO BEIIIOJIHATEL OITM(PPOBKY M300paske-
HUN U UX KOPPEKIINI0, HAIPAMYIO 3aBUCUT OT TOTO, KAKUM IIPEAIIOJIaraeTcsa IPOCTPAHCT-
BEHHBIN pa3Mep OTTHCKA: eCJIU U300 pakeHre TOTOBUTCA K IIeUaTH B JKypPHAJIe UM KHUTE, TO
yalre BCero mapasuTHBIE KOHTYPhI He OYAYT 3aMEeTHBI ¥ JOCTATOUYHO 8-OMTHOU OI(MPOBKH;
ecJIu IIpeAIiojgaraeTcs ITevaTh KPYITHBIX PeKJIaMHBIX IIJIaKaTOB, BRBICTABOUHBIX (poTorpacdmit
¥ T.I., TO 1 OIIU(POBKA 1 I[BETOKOPPEKIINA B 16 6uTax KpaiitHe HEOOXOTUMHBI.

OmHAaKO ecIv BEIYUCIUTENIbHAS MOIITHOCTS, KOMIOBIOTEPA JOCTATOYHO BHICOKA, TO TAKTHU-
Ka oIu@poBKYU 1 00paboTKM n300paskeHuii, 3Bydaiad Kak «16 6uT Bcerga, KoTaa UMeeTCs
BO3MOXKHOCTD» , 0€3YCJIOBHO BepHa (B YaCTHOCTH, CIIPABEIJINBLIM ABJISETCS TpeOOBAHME 13-
IaTeJdbCTB W THOOrpa()uii IIPEeJOCTAaBJATL B KAUeCcTBe 3JIEKTPOHHBLIX OPUTUHAJIOB
RAW-gaiins muppoBbIX (hoTOKaMeD).

OueBUIHO TaKKe, UTO KOTIa 1300 pakeHue ObIJI0 OIu(ppoBaHO B 8 OUT, TO IPUHYIUTEIb-
HOe yBeJIMYeHNe PaspAIHOCTH JAaHHBIX B (aiiie 1o 16 6uT Ha KaHaJl — OpaKTUUYEeCcKU bec-
CMBICJICHHO (€CJIM He CUUTATHL HEKOTOPOT'O POCTA TOUHOCTH BEIYMCICHMIT).

IIpuMeuaHue aBTOPA: YUTATEIO MOYKET IPUTOJUTHCSA CIEAYIONINI IPUEM, ITI03BOJIAIOINI BEIIBUTD TO, ABJISETCA JIU Ipe-
IOCTaBJIEHHBIN 16-6UTHBIN (haiiyi IOAJINHHBIM: JOCTATOUHO IPUMEHUTH K N300PaKeHNI0 KPYTYIO KDUBYIO, & IIOTOM B3TJIA-
HYTb HA TUCTOTPAMMY — €CJIX F’MCTOrPaAMMa OCTAHETCS I0-IIPeKHeMY I'JIagKO0, TO n300pakeHue ObLIO «YeCTHO» OIudpo-
BaHO C BBICOKOH Pas3pAAHOCTBHIO; €CJIU M'MCTOTPaMMa IIPEeBPATUTCS B «I'PEOEHKY» — u3o0paskeHue ObLI0 onudpoBaHo B 8
OUT, a HOTOM IPUHYAUTEJIHHO TepeBegeHo B 16. IIpuem nmosieseH, B YaCTHOCTH, IIPU PEIITEHN U CIIOPHBIX BOIIPOCOB O KAYECT-
Be CKaHUPOBAHUA.
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Puc. 14 Tunuuselil neitza, n3o0pakeHre KOTOPOro Aake IIPU OUeHb CUJIbHBIX YBEJINUEHUIX Oy aeT
COCTOSITh U3 9JIEMEHTOB MaJIOTO IIPOCTPAHCTBEHHOI'0 pa3dMepa, He TPeOYIONNX BEICOKOI paspA HOCTH
KOIMPOBaHUA Bu3yaabHOU nHGopmanuu. OnndpoBKa u 00paboTKa TaKOTo n300paskeHus MOTYT CMe-
JIO IIPOBOAUTHLCSA B 8 OuTax.

P EAIES L] B

Puc. 15 BBepxy: yBeJIUUYeHHBIH (PparMeHT OPUTHHAIBHOTO 16-6uTHOTO M300paskeHus (B IIpaBOM
BEepPXHEM YTJIY), IOABEPTHYTOTO «TAKEJI0H» KoppeKIuu. BHu3y: TOT ke parMeHT 8-6UTHON KON

OpUTHWHAJIA, IOJBEPIrHYTON TAKOU sKe KOPPEeKI[UU: OTUYETINBO BueH a(hdeKT mocrepusanuu (mapa-
3UTHOTO IPOOJIEeHUA TPAgUEHTA).
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TE3HC 19:

«HayunTecs pemiaTs mpobiieMbl TpoMagHoro oxsata LAB, u Bam OyzeT ropasmo IIPOIIe
YIPAaBIATHCSA C HEIeUATAEMbIMH IIBETAMU JIIOOLIX IIPOCTPAHCTB C 00Jiee CKPOMHBIM OXBa-
TOM>».

«B 90-e roabI CYUNTATIOCH, UTO IIBETA, IIOMIAJAI0Ie B OXBAT, CJAeAYeT OCJIa0UTh, YTOOLI IIpeos-
pasoBaHHBIe “BHEOXBaTHBIE” I[BETA ITO CPABHEHUIO C HUMU BBITJISAEIN Spyue. OTOT METO, Ha-
3BAHHBIH MEPIENTYAIbHBIM PeHAepUHroM, noasuica B Photoshop 6; ou u cran cranmapt-
HBIM [JIs ITOCJIEAYIOIITIX BEPCHUL.

B Photoshop CS2, koTopsiii 6611 BeinyineH B 2005 r., B MeXaHNU3M IIBETO[e/IEHN ObLIN BHE-
CEHBI HCIIPABJICHUI» .

«CyI1iecTByeT IOJIAI0UHLI pasHoobpasubix Bepcuii LAB, 1 ogHa M3 HUX KMCIIOJL30BaHA B
nporpamMme LinoColor. HasriBaercsa Ta Bepcusa LAB(CH), u oHa nuMeeT MEHBIIINH IIBETOBOM
OXBaT II0 CPaBHEHUIO ¢ TeM IIpocTpancTBoM LAB, KoTopoe MbI 3HaeM u J00uM. IIoCKOIbKY
KJaneHTHl KoMnanuu Linotype-Hell opuentupoBanuck B ocaHoBHoM Ha CMYK, Takoe pere-
Hue ObLJIO B BBICITIEN CTEIEHU IIEJIECO00PA3HBIM: IIBETA C TPEX3HAUYHBIMY KOOPAUHATAMU A 1
B Bce paBHO He BocmpousBogATcA Ha medyaTu. A ecau oxBaT LAB mpuOiamsuTh K 0XBaTy
CMYK, Bce 00beKThI 00peTyT 6oJIee IMIMPOKUL A1aTla30H B Kanaiaax A u B u, cienoBaresbHO,
ux 0yzeT ynobHee KOPPEKTHUPOBATE» .

31ech aBTOD MOTHUMAET OUEeHb CePhbEe3HYI0 U OOIITUPHYIO TeMYy raMyT-MJIIIINHTA, B YacCT-
HOCTH I[BETOBBIX KOMIIpecCHUii, OMHAKO B CTPEMJIEHINH IpeAebHO YIIPOCTUTD MaTepuas, Ha
HAaIIl B3TJISAI, HECKOJbKO «IleperudaeT mMajKy», YBOAA TEeM CAMBIM UHUTATEJA OT CYIIeCTBa
npobseMbl. B camMoM neJsie, BOOIPOC He HACTOJIBKO CJIOMKEH OJIS 00IMero moHMMAaHUA, YTOObI
00XOIUTH ero MOJITUaHUEM.

Amnpuopu omin60YHBIM IIOJ0KEeHNEeM ABJIAETCS TO, UTO PeaJTnus3aliusa raMyT-MaIIIINHTa I1ie-
JUKOM BO3JjlaraeTcs Ha rpauuecKuil pegakTop, B yacTHocTu Photoshop. Muccusa mpo-
rpaMMHOTO MOAYJsi, oTBeuaroinero 3a Monnuar (CMM — Color Management Module), B
rpaduuecKoM pelaKTope CeTrOIHs JOBOJbHO CKPOMHA M COCTOUT B aKKYPATHOM BBIIIOJIHE-
HUU MHCTPYKIIUH, 3aJI0KeHHBIX B mpodaiia meaesoro yecrpoiictea (ICC, 2004). A BoT uHCT-
PYKIMU 3THU, HUX KauyecTBO U UCIOJHEHHNe — OTBETCTBEHHOCTh IIPOTPaMMBbI
npodaia-onagepa.

ITockonbKy MapryJsuc B OCHOBHOM OIlepUPYyeT npodaijiamMu, B3ATEIMHU U3 CTAHIAPTHOMN
moctasku Photoshop, To o Hens36eKHO cTaIKuBaeTes ¢ TeM, uTo Perceptual-Tabauiisl aTux
mpo@daiisioB, B YACTHOCTHU 3aJ0KEHHBIN B HUX MEXaHU3M raMyT-MAIIIINHTa, OCTABJIAIOT JKe-
JaTh Jgyuiinero. Takum o0pasoM, CTAHOBUTCS HOHATHBIM, YTO MpeAjaraeMbie aBTOPOM
«Kanboma» pasHooOpasHbIe TPIOKY ¢ MupaMu-«nycTeIimKkamMmu» LAB — aTo monsITKa pyd-
HOM KOMIIEHCAIIUY U3JeP:KeK aJITOPUTMOB MAIIIIMHTA, 3aJI0:KEeHHBIX B IIeJIeBo mpodaiii, HO
HUKAaK He B rpaduuecKuii pegaktop. IlosaTomy mpesxae, yeM BHUKATD B CYTh 9TUX TPIOKOB,
IMOJIb30BATEJII0 NMEET CMbBICJI 03a00TUTHCA IPUOOPETEeHNEM JYUIITNX ITPOo(aijioB CBOUX BbI-
BOJHBIX YCTPOICTB, 1 BIOJIHE BEPOATHO, UTO HAZOOHOCTH B MAHUIIYJIAIIUAX « MHUMBIMU IIBE-
TaM#u» 160 IIOJHOCTHIO OTIAMET, JIN60 PafuKaIbHO YMEHBIITUTCS.

Boraras nmpakTuka aBTOpa B KOJOPUMETPUUECKOM HACTPOMKe IIeYaTalInX YCTPONCTB
moKasaJjia, UTo JYUIIUMHU CeTOTHA ABIAI0TC npodaiiiasl (TouHee, ux Perceptual-rabauiibr),
moctpoenubie nporpammamu Profile Maker 5.0.8 xommamumm Gretag Macbeth (pexum
perceptual-mannuura Logo Colorful), a Traksxke Monaco Profiler 4.8.3 komnanuu X-Rite.
Tperbe MecTo 1o KauecTBy Perceptual-Tabaui; ¥ MHCTPYKIIUI raMyT-M3IIUHTA 3aHIMAET
npodaitn-ounagep Print Open 5.2 komnauuu Heidelberg, Ho mpu sToM IIporpamMmma JUIUPYET
B pellleHnU IpobJieMbl CMeIleHns CHHero B (puoser (onucana npu pasdope Tesuca 2). IIpo-
yure npodaiia-0uaaepsl OIIyTUMO YCTYIIAIOT IIePEeUYUCIeHHBIM TPEeM IIporpaMMaM.
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IIpuBemeHHbIe aBTOPOM AaHHLIE IO ucTopuu Perceptual-mMsnmmHra u ero MCXOTHBIX
MIPUHITNIIAX,, 0€3YCJIOBHO BEPHBI, HO MBI IIO3BOJIUM cebe paccKasaTh 00 3TOM Uy Th ToAPoOHee,
Ia0bl BHECTHU SICHOCTD B Bomrpoc. O0paTuMcs K TeM IJiaBaM XaHTOBCKOro «I[BeToBOoCIIpon3Be-
IEeHUsI» , YTO IIOCBAIIEHEI IIPo0IeMaM raMyT-MIIIIINHTa, B YUaCTHOCTH K riase 33 «IludposBasa
IevaThb», ¥ IIOJHOCTHIO IPOIIUTHPYEM HeGOJIBINOH pasaes, IOCBAIIeHHLII 9TOMY BOIIPOCY:

«TAMYT-MSIITIINHT

Tpetneii mpobsiemoii, BcTamoIieid Ha IyTH 3(M@GEeKTUBHOr0 MU(pPOBOTO IIBETOBOCIPOU3BEIe-
HUSA, KaK MbI IIOMHUM, SIBJIAIOTCS Hen30eKHbIe OTJINYNA B (DOPMe U pa3Mepax IIBEeTOBBIX OX-
BATOB YCTPOMCTB HACTOJIBHOTO MBJATEJHCKOI0 KOMILIeKca. [lokanyii, cue caMasa CIOKHAsA
npobJieMa, pelriaeMasi IIyTeM T.H. TaMyT-MAIIIIUHTA.

IIepBBIe METOABI TAaMYT-MIIIIINHTA
Ha nepBrIx mopax ObLIN TPEeAIOKEeHbBI YeThIPe BO3MOKHBIX BapuanTa (Murch, 1993):
Perceptual (I1o obwemy eocnpuamuio)

ITeprienuoHHBIE HOKA3aTENN BCEX 9JIEMEHTOB opuruHaa (K mpumepy, CIELAB-KoopauHaThI)
TIOABEPraloTCs KOMIIPECCHU B HAIIPABJICHUM 0€JION TOUKM PEIpPOAYKIINU, IIPHUUYEM A0 TAKOI
CTelleH!, YTOObI He OCTAJIOCh HU OJHOI BHETaMYTHOM TouKu. KoMIpeccus BBIOJHAETCA TaK,
YTO IEPIENIIUOHHBIE OTJINYNSA MAaCIITaOUPYIOTCA IPOIIOPIIMOHAILHO. [[aHHbBIM c1oco6 KoM-
mpeccuu 60JIee BCero IMOAXO0IUT BOCIPOU3BEIeHUIO (DOTOPEATUCTUUHBIX N300parKe .

Colorimetric ( Konopumempuyeckuil)

Kosopumerpuueckue moKasaTe i BHYTPUOXBATHEIX (BHYTPUTaMYTHBIX) CTUMYJIOB OCTAIOT-
cA Ha cBouX Mecrax. ITokasaTesin BHEOXBATHBIX (BHETAMYTHBIX) CTUMYJIOB IIEPEBOLSATCS B
MOJIOKeHre, OKaiinee K KOJOPUIMETPUUECKOMY COOTBeTCTBMUI0. OUeBUAHO, UTO CHe IIPH-
BOJUT K HEKOTOPOMY CABUTY pacIpeeIeHNs IIBeTOBBIX OITYIIeHNI B CPDaBHEHUY C OPUTHHA-
JoMm. JlaHHBIH cIToco6 KoMITpeccuy 60Jiee BCero MOAXOAUT IIPY BOCIIPOU3BEIeHUY T.H. «CIIOTO-
BBIX» CTUMYJIOB (00J1acTeli paBHOMEPHOI OKPAaCKM).

Tone change (Tonoswlil cOguz )

SApKOCTHBIMU COOTHOIIIEHUAMY MEXKAY dJIeMEeHTaMI OPUTHHAJA JKePTBYIOT BO UM yaepsKa-
HUA TpebyeMbIX YPOBHEeH HachIeHHocTH (chroma). [laHHBIH ctocob 60Jiee BCero moaAXOAUT
KOMIIBIOTEPHOI rpaduke.

Faster matching (CrxopocmHoe ypasHusaHue )

IIpencrasiser coboit HeKMii KoMipomuce Mexay Perceptual- u Tone change-sapuanramm.
IIpennarascs B KauecTBe aJrOpUTMa, IO3BOJIABIIIETO COKOHOMUTE PECYPChI KOMIIBIOTEPA U
COKPATUTH BPEeMs BLIUUCIICHUI].

Csem.iomHO-npoOnopyLOHALbHbLIL

BapuaHT KOMIpeccru HACKIIIIEHHOCTEH 9JIEMEHTOB OPUTMHAIHLHOT0 U300 PaKe U ¢ Koaddu-
IUEHTOM, JIEJKAIITUM Me:KIy eIUHUIel 1 BeJIMUNHON KoMIIpeccuu L*-3HaueHniT OpUTHHAIb-
HOT'0 MB300pasKeHUs B TOHOBBIHM MUANa30H PEIPOAYKIINU C YCIOBUEM IIOJIHOTO 3aIIOJTHEHUS
(dbutuara) mocaenuero (Viggiano u Wang, 1992).

C unanvHOll 2amym-sKcnancueil

Errie onuH BapuanT raMmyT-MannuHTa (ITOJYUYUBIIINN B CBOe BpeMsA IITUPOKOE PACIPOCTPaHe-
HUe B IMOJUrpadur) CTPOUTCS HA KOMIIPECCUM BCEX IIBETOB OPUTMHAJIA B IEJIEBOM OXBAT
(ramyT-KOoMIIpeccHusA), € IOCHAERYIOIMMM (DUTUHTOM IIOCJAEeZHEro (TaMyT-3KCIIaHCHA)
(McDonald, 1993). MeToz IpuBOANI K HEKOTOPLIM MCKAMKEHUAM IIBETOBOT'O TOHA 1 CBETJIO-
THI 9JIEMEHTOB M300paKEHUA BO MMA AOCTHKEHUI MaKCUMAaJIbHOMN HacklleHHOCTH. [Ipume-
POM MOKET CJIYKUTHb BOCIPOM3BEIEHNE HA OTTHCKAX KapTUHBI SICHOTO CUHEro Heba:
cyan-KpacureJib caM II0 cebe mMeeT HeKOTOPBIH 3eJIeHOBATHIN OTTEHOK, OTHAKO KOPPEKIUA

36



A. E. llaxpun BOCIIUTAHHME IT10 JOKRTOPY MAPTYJIHUCY: PABOTA HA/l, OIINBKAMHU

IIBETOBOT'0 TOHA M00aBKOM magenta HECKOJHKO CHHKAeT HACHIIIIEHHOCTh M CBETJIOTY (UTO
KpaiiHe He)KeJIaTeJIbHO), I0ITOMY, HeCMOTPS Ha NCKAYKEeHUA B [[BETOBOM TOHE, CTaPAJIUCH HC-
TI0JIL30BATH UNCTYIO Cyan-KpacKy.

CoBpeMeHHbIE METOIbI TaMyT-MI3IIIIMHTA
LLIN-memo0

OnHUM U3 BeCbMa PACIPOCTPAHEHHBIX CIIOCOO0B raMyT-MAIIIINHTA 0 HEeAaBHEr0 BpeMeH! ObLT
T.H. LLIN-meronm (Morovic, 1998), mpm KOTOpOM BHaAUajieé BBIMOJIHAJIACH KOMIIPECCHUSI
L*-3HaueHMIl B 11eJI€BOM TOHOBHIN AMAIIa30H, a 3aTeM IIPOU3BOANIACH PEAYKITVA HACKHIIIIEHHO-
cTell, IPUYEM B TOM Ke IIPOIIOPITUY, B KOTOPOM OKA3BIBAJINCH C3KaThIMu 3HaUeHusa L* (puc. 16).

CrpaBa Ha puc. 16 moKasaHo, KaK TOUYKM 0XBaTa OPUTHHAJIBHOTO N300paKeHn s MacIITaou-
PYIOTCA B IEJIEBOM OXBAT: MBI BUINM, UTO HACBIIIIEHHOCTH B CBETaX, K COYKAJIEHUIO, TIOIBepra-
IOTCA O0JIbITIeT KOMIIPECCUHU, UeM HACHIIIIEHHOCTH B CepeinHe, HUKHel TPeTHU U TeHSIX TOHO-
BOTO JUalla30Ha N300pasKeHUA.

OTanoHHbIN OxBaT nocne
~ fomnpeccum no L*
N

OTanoHHbIN oxsar nocrne
< Komnpecenm no L*
N

OTanoHHbIV oxBaT OTanoHHbIN oxBaT OTanoHHbIN oxeaTt

Cab Cab Cab

Puc. 16 LLIN-meTox ramyT-MannuHTa. CiieBa: 00111as1 cXxemMa reOMeTPUIECKOT0 TOCTPOSHMA
BEKTOPOB KOMIIpeccuu. B 1ieHTpe: 00J1aK0 TOUEK MCXOTHOTO IIBETOBOT'O 0XBaTa N300parke-
HudA. CupaBa: 00J1aK0 TOUEeK MAacCIITaAOMPOBAHHOTO IIBETOBOT'O OXBaTa M300paKeHMA.

Eie oxHO# mpo6iieMoil ABIAETCA TO, YTO KOJIb CKOPO ILJIOCKOCTH IIOCTOAHHOTO ITBETOBOTO
ToHa B CIELAB-ipocTpancTBe He SBJIAIOTCA UCTUHHBIMH (T.H. 9hdeKT 0Hes), ABUIKEHUE TO-
YeK BJOJIb 9TUX IJIOCKOCTEH IPUBOAUT K HEKOTOPHIM UCKAKEHUAM B IIBETOBOM TOHE dJIeMeH-
TOB PENIPOLYKIINY, UTO IIOPOY BecbMa JOCaTHO.

GCUSP-meTop,

Eie ogaM nmpueMoM ManmnuHra, apisercsa meron GCUSP, mosBoJigonuii n36exaTh NCKa-
JKeHUH IIBeTOBOTO TOHA 3a cueT BbImoaHeHUs pacueToB He B CIELAB, a B mepIieniinoHHOM
npocrpauctse T.H. CIECAM97-mozmenu, ncnoabayioiieii BMmecto L* u C*ab nepemenunie J u C
COOTBETCTBEHHO.

Tak ke xaxk u B LLIN-BapuanTe, BHauajae MacIITabupyOTCA TOHATIbHbBIE TaHHbIE (B JTaHHOM
cayuae 3To J-gauunie). [Ipu sTom 3Hauenusd J ecTh HesnHelHasa pyakiud ot C (Masblii rpa-
¢uk Ha puc. 17 ciieBa BHU3Y).

Ha cienytomem srane C-sHaueHUs (IIPeACTABIAIONINE TIOJHOTY IIBETA — IEPIENITUOHHBIN
TIOKAa3aTesb, HECKOJIbKO OTJIMUYHBIN OT HACBIITIEHHOCTH ) YMEHBITIAIOTCA IT0 IMHUY, COeTUHAIO-
et TOUKy, J-3HaueHrne KOTOPOM MOABEPTHYTO KOMIIpeccuu, ¢ (hOKaJIbHOUM TOUKOI Ha J-ocH,
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OTanoHHbIN oxear nocrne
=g fOMnpecenn no L*
N
S

3TanoHHbIN OXBar nocne
=g foMnpeccun o L*
N

OTanoHHbIi oxBaT OTanoHHbIii oxBaT OTanoHHbI oxBaT

Cab Cab Cab

f€) WameHenwe J = AJF(C)

C

Puc. 17 GCUSP-metron ramyT-Mannuara. CiieBa: 00111asa cxemMa reoMeTpUYEeCKOT0 ITOCTpoe-
HUS BEKTOPOB KoMITpeccuu. B meuTpe: 06/1aK0 TOUEK MCXOHOT0 IIBETOBOI'0 OXBaTa n3o0pa-
sxeHusa. Copasa: 06J1aK0 TOUEK MACIITaOMPOBAHHOTO IIBETOBOT'O OXBaTa N300pasKeHU .

PAacIIoIoKEeHHOI HAaIIPOTUB OCTPOT'0 BBICTYIIA (DUTYPHI I1eJIEBOTO OXBaTa. PeIyKITNA ITOJTHOTHI
I[BETA ITPOUCXOIUT B TOI JKe IIPOIOPITNHY, UTO OTHOIIIEHNE AJIUHBI OTPE3Ka OT TPaHUITHI IIeJIe-

BOro oxBaTa 0 (JOKAJTBHOM TOUKH K AJIMHE OTPe3Ka OT I'PaHUIlbI T.H. 9TAJOHHOI0 0XBaTa, HO
CKaToro 10 J, o TOI Ke TOUKH.

Y coBeplieHCTBOBATh OMMMCAHHbBIN MeXaHU3M MOKHO, 00beguuanB GCUSP-MeToA ¢ MHBIMY aJI-
TOPUTMAMHU MOIIHNHTA, UCIOJL3YIOIMUMU T.H. CUT'MOUIAIbHYI0 KOMIIPECCUIO CBETJIOTHI U
T.H. KOJIEHHO-YTJI0BOe IKaaupoBauue (Braun u Fairchild, 1999 [a] u [b]).

HaIQOHeI_I, OTMETHUM, UTO JYyUIINe aJIrOPUTMBbI I'aMyT-MIIIIIMHIa BCerJa KOHTEKCTHBI, T.€. B

TOM UKCJIEe 3aBUCAT OT IIBETOBOI'0 0XBATA NCXOMHOM CLIEHbI MJIX €€ OPUTMHAILHOTO N300pake-
uusa (Morovic u Wang, 2003)».

B npuBegenHo# nmurare XaHT YOOMUHAeT HEKUH dTAJOHHBINA 0XBaT (I[BETOBOIl OXBAT
STAJIOHHOTO HOCUTEJ S N300PaKeHU). ITOT OXBAT ABJISIETCS KJIIOUOM K IIOHNMAaHUIO MeXa-
HM3MOB raMyT-MAINKUHTA, a TaK:Ke K IIOHMMAaHUIO TOTO, YTO yTBep:KAeHume MapryJiuca,
oyaro Bepcusa LAB, ucmonssyemas nporpammoii LinoColor (8 Windows-BapuauTe BeIIyC-
kKaemas komnanuei Heidelberg mox Toprosoit mapkoit NewColor), «umeeT MeHBIIIII I[Be-
TOBOII OXBAT IO CPAaBHEHUIO ¢ TeM ImpocTpaHcTBoM LAB, KoTopoe MBI 3HaeM 1 JIIOOUM» —
9TO Upe3MepHOe yIIpoIleHune.

Heso B TOM, UTO ecjix m0Jb30BaTeJb Photoshop coxpauur daiin nsobpaxkenus 8 LAB, a
moToM oTKpoeT ero B Toii ske LinoColor (NewColor), To 3HaueHNs HI OJHOI'0 U3 IUKCEJIOB He

U3MEHATCA: HAIIOMHUM, uTo LAB-mpocTpaHcTBO Kak TAKOBOE — 3TO BCETO JHUIIIb KOOPIH-
HaTHas cucTeMa.

Yro ke Torma uMeJ B BUAy aBTOp « KaHbOHAa», TOBOPSA O «MeHbIleM oxBaTe» LAB B Bep-
cuu Heidelberg? YuraTeapb yaxe yCIes JOragaTbCs, YTO UMeJICA B BUIY I[BETOBOI OXBAT 3Ta-
JIOHHOTO HOCUTEJA (3TAJIOHHBIN OXBAT), C TOMOIIBIO KOTOPOTO rpauuecKUuil peIakTop BbI-

YHUCJAET BEKTOPHI IIBETOBBIX KOMIIpeccuii. [lefiCTBUTEIbHO, HECKOJIBKO JIET KPAAY Iporpam-
ma LinoColor (NewColor) auguposaja B JTaHHOM BOIIPOCE: OHA MCIIOJIH30BaJjIa CBOM OPUTU-

38



A. E. llaxpun BOCIIUTAHHME IT10 JOKRTOPY MAPTYJIHUCY: PABOTA HA/l, OIINBKAMHU

Puc. 18 CiieBa nzobpaskeHnme; crpaBa — 00J1aK0 TOUEK €T0 I[BETOBOTO 0XBaTa B KOOPAMHATHOM CHCTe-
me CIELAB.

HAJILHBIN BAPUAHT OXBATA 9TAJTOHHOT'0 HOCUTEJIA, U 0XBAT 9TOT OBLI AeHCTBUTEIHLHO IOPasao
MeHbIIle OXBaTa I[BETOBOTO TeJia UYeJOBEeKAa, WCIIOJb30BABIINErocsa IIPU BBIMOJHEHUU
raMyT-MAIIIKUHTA IPOUYNMHU rpaduueckumMu pegaxropamu (B Tom uuciae Photoshop). Kaku-
MU COOOpaKeHUAMUN PYKOBOJCTBOBaINChL caenuaiancTel Heidelberg, mbl craskem 4YyThb
HI)Ke, a I0OKa 00paTUM BHUMAHIE YATATEIA HA TO, YTO MMEHHO IIPOUCXOIUT ¢ (PpailjioMm 130-
OpasKeHUs, KOTZIa OH KOHBEPTUPYETCA M3 pPaboyero TpuXpoMaTHUUECKOTO MPOCTPAHCTBA B
I[eJieBOe IIPOCTPAHCTBO allllapATHLIX JAaHHBIX BEIBOLHOTO YCTPOMCTRA.

Mso0parxkenue camo 110 cebe Toxe 00/I1aaeT I[BETOBBIM OXBATOM M OXBAT 9TOT IIPEACTAB-
JasieT coboit 00J1aK0 TOUeK BHYTPHU KoopauHaTHOU cucteMbl LAB (puc. 18 cupasa).

ITousaTHO, yTO KaKUM ObI HU OB OXBAT N300paKeHusd, OH BCeraa OKaskeTcs BHYTPU I[Be-
TOBOTO TeJia uejgoBeka (puc. 5 u 6). ITosToMy caMbIM ITPOCTBEIM CIIOCOOOM ITBETOBOM KOMIIpec-
CUM, TO3BOJISIONINM YATH OT HEOOXOAMMOCTH CBEPXCJIOKHOTO KOHTEKCTHOTO aHaIN3a U30-
OpakeHUA rpa@UUecKUM PeJaKTOpPOM, OBLI CIIOCO0 CXKATH IIBETOBOTO TEeJIa UYeJIOBEKAa B 0X-
BaT HasHaueHUA. BMecTe ¢ 5THUM TeJIOM B I1eJIeBOii 0XBaT OYKBaJbLHO BINXUBAJIOCH 11 1300pa-
skeHue. Takoi c1ocob IPUBOAUII K M30BITOUHON KOMIIPECCUU U ITOPOIi HeIIpUeMJJIeMOMY ma-
JIEeHUIO HaChIIIIEHHOCTH 9JIEMEHTOB N300paKe .

CrenuanucTsel, paspabaTteiBasiinue LinoColor, paccyauau mpocTo: IIBETOBOE TEJIO UeJIo-
BeKa — 3TO BCe BOBMOJKHEBIE IIBETOBbIE OIYINEeHNA, KOTOPhbIe MOKET UCIBITHLIBATEL HAO 1014~
TeJIb B CTAHAAPTU3UPOBAHHLIX YCIOBUAX, a UMeHHO: IIpu fHeBHOM ocBelrleHuu u 1000 g0KC
OCBeIlleHHOCTU. IIpu 9TOM B I[BETOBOE TEJIO BXOASAT U Te I[BETOBLIE OIIYIIEHUS, UTO MOT'YT
OBITh BBI3BAHBI CAMOCBETAINUMMUCA CTHUMYJAaMM, BILIOTH MO MOHOXPOMATHYECKUX (y3KO-
CIIEKTPAJbHBIX). B yueTe TakMX IIBETOB HET COBEPIIIEHHO HUKAKON HYKIbI, IIOTOMY YTO Ka-
KUX OBI TEXHOJIOTMYECKUX BEICOT B Oy AYyIleM He JOCTUTIJIA ITeUaTh (IIpeAcTaBIA0Iasd KOHed-
HYIO MHCTAHIIUIO), YaCTh CTUMYJIOB OHA HE CMOKeT BOCIIPOM3BECTH, KaK T'OBOPAT, «II0 (DU3U-
Ke». K oaTuUM cTUMYyJIaM ¥ OTHOCATCA CTUMYJBI CAMOCBETSIIINECS, YaCTh U3 KOTOPBIX IIPHU
9TOM JIETKO BOCIIPOM3BOAUTCSA MOHHUTOpPaMu. I109TOMYy 13 I[BETOBOI'O TeJa OBLLIN yIAJIeHbI
TOUKH, MPUHAIIeKAIIIe OIITYIIeHNAM, BOSHUKAIOIITUM TOJbKO OT CAMOCBETAIIUXCS CTUMY -
JIOB ¥ OCTABJI€HBI JIUIID T€, UTO IPEACTABIAIOT KOOPAUHATEI OIYIIleH!iT, BOSHUKAIOIINX OT
CTUMYJIOB npedmemHuulX (00beKTHBIX), TO €CTh CTUMYJIOB, IOJYUEHHBIX ITyTeM OTPaKeHUA
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Puc. 19 IToBepXHOCTD ITBETOBOTO 0XBATA ATAJIOHHOTO HOCUTEJIA (3TAJIOHHOTO 0XBATAa) B UETHIPEX IIPO-
ex1uax B KoopauHaTHoi cucteme CIELAB. OueBuamo, uTo pazmep GUTryphl MEHbBIITE pa3Mepa IIBETO-
BOTO TeJIa UeJIOBEKa, HO B IIEJIOM IIOBTOPSET ero hopMy.

CBeTa OT Pas3JNYHbBIX MoBepxHocTel. [loayuuBItyocs (QpUTypy 1 CTAJIX UCIOJIb30BATh B Ka-
YyecTBe 3TAJIOHHOTO OXBaTa (0XBaTa 3TAJOHHOTO HOCUTEJIA).

Ecau oxBaT n3obpaskeHns BEIXOIUII 3a IIPeAeJIbl IeJIEBOT0 0XBaTa, HO IIPU 9TOM OCTaBaJI-
cs BHYTPU OXBaTa 3TAJIOHHOTO, TO PE3YyJIbLTAT KOMIIPECCUI TaKOT0 N300pasKeHns ObIJI OIIy-
TUMO JIYUIIIUM, T.€. C MeHee BEIPDaAKEeHHBIMHY HOTEPAMU, UeM eCJIu ObI B ITeJIEBOM OXBAT CoKU-
MaJIoCh BCe IIBETOBOE TEJIO UeJIOBEKA.

Eciu oxBaT n300paKeHus COmePiKa TOUKHY, JesKalllre ake BHe 0XBaTa STAJIOHHOTO HO-
cuteasa (CKaskeMm, mosrydaeMble 3a cuer curHaysoB RO G255 B0 TpuxpoMaTuuecKoro mpo-
crpanctBa Adobe RGB), To Takue TOUKM BHaUaJie IOABEPTaINCh T.H. KAUNNUH2Y (OTCEUKe)
Ha IIOBEPXHOCTh STAJIOHHOI'0 OXBATa, 4 IIOTOM YK€ BBIIIOJIHAJIACH KOMIIPECCHA BCEero n3oopa-
JKEeHUS.

YyTs 60see Tpex jietT Tomy Haza ICC-komuTeT (OJHUM 13 «OTIIOB-OCHOBATEJIEH » KOTOPO-
ro, KCTaTHu roBops, ABiadeTcsa Adobe Systems) crangaprusupoBas Gurypy mpeToBOro oxpa-
Ta 9TAJIOHHOTO HOocuTessd (puc. 19) 1 mo3UIIMOHUPOBAJ CIIEITUATbLHBIN TAT, KOTOPBIN MOKET
OBITH BHeZpeH B mpodaitisl 4-i Bepcuu ICC-cmenupurammum.

Taxum 00pasoM, CerofHs IMPaKTHUUYECKH Bce rpapuuecKue MporpaMMbl, B TOM UKCJIE U
Photoshop, BBITIOJTHAIOT raMyT-MAIIIAHT € IIOMOIIHIO (DUTYyPHI ATAJIOHHOT0 IIBETOBOTO OXBAa-
Ta, MO9TOMY «OTJIHUYHNA MEXKAy JabdaMu» HA CETOTHSIITHUN AeHb IPAKTHUYECKU CBEIEHbBI K
nymto. ITogpo6Hee 0 1IBETOBOM OXBaTe 9TAJTOHHOTO HOCUTES MOYKHO TTOUYNTATEH HA ODUIH-
aJIbHOM caiite ICC (www.color.org), a TaKKe Ha
http://shadrin.foto-one.com/Personal/Shadrin_ReferenceGamut.htm, rge moxxuO mO-
CMOTPEeTh er0 aHMMHUPOBaHHYI0 3D-Bepcuio.

40



A. E. lllagpun BOCIIUTAHHME I10 JOKTOPY MAPTYJIUCY: PABOTA HA/l, OIIUBKAMH

TE3HC 20:

«CaMbIM U3BECTHBIM IIPUMEPOM He CIUIIKOM Kpacournoro BapuauTa RGB aBiasaerca sRGB —
MIPOCTPAHCTBO, KOTOPOE B KOHITE 90-X IOJI0B I0BOJIHLHO YCIIEIITHO IPOBUTAIOCH KOMIAHUSIMU
Microsoft u Hewlett-Packard. ITosnbs3oBaTesnu, mpeamounTaionue 6ojee MINPOKKUI IIBETOBO
oxBarT, BeioupaioT Adobe RGB, KoTopoe cTajsio ueM-To Bpojie CTaHAapTa cpequ mpod)eccro-
HaJILHBIX (PoTOrpados.

BoabIITMHCTBO COBPEMEHHBIX YCTPOMCTB MOTPEeOUTEIHLCKOTO KJIacca IPeIIOYnTAIOT I TPe-
oyror SRGB. ITosTomy mocTaBIinKy moaurpaduuecKux yCayr UCXOOAT U3 TOT'0, UTO IIOCTY-
naroriie K HuM RGB-daiinbe: Taksxe co3gambl BSRGB. <...> TeMm He MeHee 3HaUNTEILHOE YIC-
JI0 KBan(UIIMPOBAHHLIX M0JIb30BaTe el TepueTh He MoryT SRGB u He :KeylaioT ¢ HUM CBS-
3BIBATBCS» .

Bompoc o Tom, Kaxoe 13 IBYX MOMYJAAPHLIX TPUXPOMaTUUYeCKuX npocrpaucts — SRGB
min Adobe RGB — ciaemyer BpIOMpaTh B KauecTBe I[eJEBOI'0 IIPOCTPAHCTBA
RAW-kouBepcuu aitoB mudpoBeIX GOTOKAMED, a TAKIKE B KauecTBe pabouero mpocTpaH-
CTBAa IIBETOKOPPEKIINH, OCTAETCA OTKPBITHIM II0 Ceii [eHb, JeliCTBUTEIbHO IBJISIACH IIpeaMe-
TOM TOPSYUX CIIOPOB, BHRIXOAAIIUX IIOPOI 3a Ipeae bl B3auMOyBaKeHUs codeceTHUKOB. Ha
caMoM JieJie OTBeT OUeHb ITPOCT 1 OJHO3HAUEH, HO, IIPesk e YeM ObITh 03By UeHHBIM, IOTPe0y-
eT HeKOTOPOTO BCTYIIJICHUS.

Tpuxpomaruueckoe SRGB mpocTpaHCTBO — ILJIOTH OT ILJIOTU TEJIE€BU3NOHHBINA CTaHIAPT
CCIR-709 (craumapT Ha KosopuMeTpuio 709 caMbIX pacmpocTpaHeHHBIX JJIOMHHODOPOB —
Hunt, 2004). I camu ttoMuHODOPHI, 1 CTAHAAPT Ha HUX paspabaThbIBAINCh, B TOM UMCJIe HC-
XOM s U3 YCIOBUSA, UYTO OTHOCUTEIbLHBIA KOJTOPUMETPUYECKHUI 0XBaT CTUMYJIOB TeJIEBU3UOH-
HBIX cucTeM OyIeT aJeKBaTeH KOJOPUMETPUUECKOMY O0XBaTy IIOAABJIAIOIEr0 O0JLIITNHCTBA
€CTEeCTBEHHBIX CIIeH.

IIpuiaraTesbHOE «ECTECTBEHHBIN» 3[IeCh ABJIAETCS KJIOUEBBIM: J1€JI0 B TOM, UTO B €CTe-
CTBEHHBIX CIIeHAX MOUTHU HUKOT/A He BCTPEUAIOTCA NMHTEHCUBHO-TOJIY0ObIe 00BEKTHI, TO €CTh
CTUMYJIBI C KOJIOPUMETPUUYECKUMU IToKasaTeaamu cyan-Kpacuresnein (Hunt, 2004). Heiicr-
BUTEJILHO, JaKe ACHOe HeOO MOUTH HUKOTAA He ObIBaeT COOCTBEHHO I'OJIyOBIM (OHO IIPaKTH-
YyecKU BCeTla CuHee), Take Ha KPbLIbAX 9K30TUYECKUX 0a00UeK 1 IITUIL He BCTPeYaeTC s TUT-
MEHTOB, CIeKTpaJbHbIe CBOMCTBA KOTOPBIX OBLIM OBI CXOZHBI € TaKOBBIMU Y
cyan-Kpacureieii. TakuM o6pa3oM, HHTEHCUBHO-TOJIYObIe CTUMYJILI ABJIAIOTCA B aOCOJIIOT-
HOM OOJIBIITMHCTBE CJIyYaeB NCKYCCTBEHHBIMU, KaK TOBOPAT — AHTPOIIOTEHHBIMU.

Hu 17151 KOTo He CeKpeT IIPU STOM, UTO KOJOPUMETPUSI NHTEHCUBHO-TOJYOLIX CTUMYJIOB He
nomagaeT B oxBaT SRGB, HO, KaK OBLI0 TOKAa3aHO BLIIIIE, B 9TOM HET 6eIbl B KOHTEKCTE paccy-
JKIEHUI 0 eCTeCTBeHHBIX CIleHaX (KOTOPBHIM 3TOT OXBAT U IIPeIHA3HAYEH): B CAMOM JIejie, OXBaT
TIOJABJISIONIET0 OOJIBIIIMHCTBA Meii3aKeil, TOPOACKUX CIIeH U Jake OOJBIIMMHCTBA CIIEH CTY-
IUHHBIX JIETKO YKJIAABIBAETCS B KoJlopuMeTpuyeckuit oxBatT SRGB.

WHoe meso cieHbI (a maue MCKYCCTBEHHBIE M300PAKEHNs), B KOTOPBHIX IIPUCYTCTBYIOT
VHTEHCUBHO-TOJIyObIe 00BeKThl. K TaKMM cIleHaM, B IIEPBYIO ouepedb, MOXKHO OTHECTHU CIO-
JKeThl, HallOJTHEHHBIE Pa3HOT0 POJa YIAKOBKOI ITPOJOBOJILCTBEHHBIX U ITPOMBIIITIEHHBIX TO-
BapoOB: AUW3aliHEePHI-Pa3paboTUYMKN YIAaKOBKM XOPOIIO 3HAIOT, UTO, IIOCKOJBKY WHTEH-
CUBHO-TOJIyOble TTOBEPXHOCTU IIOUTHU HE BCTPEUYAIOTCSI B €CTECTBEHHBIX YCJIOBUAX, TaKue
00'bEeKTEI «OpocaloTes B I1a3a» , MOMeHTAJIbHO 00paIaoT Ha ce0sa BHUMAaHIe, UTO, COOCTBEH-
HO, 1 TpebyeTcs peKjaMe U TOProJie. [[eficTBUTEIBLHO, €CJIU ITPOUTUCH IO PALaM cylIepMap-
KeTa, TO PeJKO KOTJa HalleTcsa YIIaKOBKa, B 0hOpMJIEHUN KOTOPOH He OBII0 OBl 3JIEMEHTOB
U3 «YUCTOTO ITaHa».

Pasywmeercsi, eciv CTOUT 3aava COXPAHUTD I[BET AaHTPOIOTeHHBIX CTUMYJIOB, 0OCOGEHHO,
MHTEHCUBHO-TOJIYOBIX, TO 1 Ipu KouBepcuu RAW-mTaHHbBIX, ¥ IIPU IIBETOKOPPEKIINY CIeqy-
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€T HCII0JIL30BATh TPUXPOMATHUECKOE IPOCTPAHCTBO, KOJOPUMETPUUECKIII 0XBAT KOTOPOT'O
BMeIllaeT B ce6sa KOOPAMHATEI TAKUX CTUMYJIOB. K TAKOBBIM IIPOCTPAHCTBAM IIPEXKIe BCero
otHocutcs Adobe RGB.

Ha puc. 20 B mpoekIinu Ha a*b*-11JI10CKOCTh AaHbI IBeTOBbIe 0XBaThl SRGB u Adobe RGB
U TaM JKe IMIO3UIIUY TOUEeK, IPeACTABIAIINX a*b*-KoopAnHaThl HeCKOJbKUX HanboJiee mo-
MyJSPHBIX cyan-KpacuTeseii.

XOpoII10 BUIHO, YTO TOUKHU, IPEACTABJIAIONIEe KOOPAUHATEI Cyan-CTUMYJIOB, JIEJKAT BHE
sRGB-oxBata, Ho BHyTpu oxBaTa Adobe RGB.

Wrak, oTBET Ha BOIIPOC «B KAKOE TPUXPOMATUUECKOE IIPOCTPAHCTBO CJIeAyeT BhIMOIHATD
RAW-KoHBepCcHIO U B KAKOM TPUXPOMATHUUECKOM IIPOCTPAHCTBE BBIMIOJIHATD I[IBETOKOPPEK-
muio?» 3ByuuT Tak: RAW-KoHBepcus U I[BETOKOPPEKINA M300paKeHuil eCTeCTBEHHBIX
ciieH BbIIoJHsAeTcA B SRGB; msobpaskeHUi CIleH, COAep:KAIlUX 3HAUYMMbIe MHTEHCUB-
HO-T0JIyOBIe 00 beKThl — KOoHBepTupyorcsa B Adobe RGB.

Pasymeercs, He Oyaer omrnbdkoii, ecaiu RAW-KoHBepcus 1 JalbHEHIasa IIBEeTOKOPPEK-
musa 1300parKeHUnsl eCTeCTBeHHOU cIleHbl OyayT BbimoaHeHbl B Adobe RGB. Boiee Toro,
MOJIb30BaTeJ b MOXKET He 0IIacaThCs, UTO Pe3yJIbTaThl MAIIUHTa TAKOr0 N300 paskeHus B I1e-
JIeBOU OXBAT OYAYT UeM-TO OTJIMYHEI OT Pe3yJIbTATOB MAIIIINHTA TOr'0 JKe N300parKeHns, HO
«oburaroiiero» B SRGB-mpocTpamcTBe: Aej0 B TOM, YTO XapaKkTep U CTelleHb KOMIIPECCUH,
BOIIPEKU PAcX0oKeMy MHEHUIO, COBEPIIIEHHO He 3aBUCAT OT Pa3MepOB oxBaTa pabouero Tpu-
XPOMATHUYECKOT'0 IIPOCTPAHCTBA, UTO OUEBUIHO CJAEAYeT U3 PACCYKISHUMH, ITPeACTaBIeHHBIX
HaMu Ipu pasdope Tesuca 19 1 YTO HOMTHOCTHIO IIOATBEPIKIAETCA IPAKTHUKOM.

OmHaKO HeJIb3s 3a0bIBATh, YTO KOJOPUMETPUSI NHTeHCUBHO-CUHUX 3JI€MEHTOB B OPUTH-
HajaX, 3aXBAaUeHHBIX HeXapaKTepPU30BaHHOM I1(pPoBOi KaMepoii 11u60 MoJIyUeHHbIX ¢ (o-
TOILJIEHOK (0COOEHHO CO CJIaiI0B), MOKET OUeHb CUJIbHO OTKJIOHATHCA OT KOJIOPUMETPHUH CO-
OTBETCTBYIOIIUX 00BEKTOB CIleHbl. KoopuMeTpuuecKre KOOPAUHATE MHTEHCUBHO-CUHUX
2JIeMeHTOB (PaBHO KaK U 00CYKIaB-

IITUXCA BBIITIE MOJIYOBIX ) YACTO OKA3hI- 30 jLab)| 2D [ah) l 20 [u'v']] 20 [H_.'J]I

BAIOTCs BHE OXBaTa MOHHUTOpPA (KOTO-
PpBIil, KaK IMPAaBUJIO, OUEHb CXO0X C 0X-
BatoM sRGB), uro moikeTr cheIrpaThb
3JIyIO IIYTKY Opu medatu. K mpume-
py: He6O, KOTOpPOE Ha s3KpPaHe CMOTpe-
JIOCH CUHUM CJIA00H HACKIIIEHHOCTH 1
BIIOJIHE €CTECTBEHHBIM, Aaske Ha Ka-
JIMOPOBAHHON IeYaTH BAPYT OKA3bI-
BaeTcA TAKUM <«I[MAHUCTBIM», UTO
nso0paskeHie OJHO3HAYHO YXOOUT B
Opak; 1 3TO IIPU TOM, UTO BCE IIPOYMe
5JIEMEHTHI OTIIEUaTKAa IIOJIHOCTHIO CO-
OTBETCTBYIOT SKPAHHOMY WUX IIpen-
craBieHnio. IloaToMy mosb30BaTe b,
KOTOpBIN Bcerga BwuiOupaer Adobe
RGB, momxeH noMHUTE aub60 0 HE00-
XOAUMOCTH (DHUHAJBHOTO UYNCJIOBOTO

Puc. 20 Benblii KOHTYP — OXBAT TPUXPOMATHUYECKOTO
KOHTPOJIA MOTEHIMAIBHO HIPOGIeM- mpocrpauncTBa Adobe RGB Ha yposae L*50; KpacHBIil
HBIX CUHUX O0BEKTOB (B IIEPBYIO Oue- KOHTYP — OXBAT TPUXPOMATHUYECKOTO IIPOCTPAHCTBA

penb Heba) 1o naMaTHBEIM 3HaueHuAM sSRGB za yposae L*50; Gesrbie KpeCTUKHM — IBETOBBIE KO-
LAB, JII/I60 Ke o HeOGXO,Z[I/IMOCTI/I BbI- OPAMHATBI Y€ThIPEX PA3JINIHBIX cyan-RpaCHTeJIeI'/’I.
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Puc. 21 ITudpposoe usobpaskenue, moayuenunoe nsa RAW-daitnra kamepsl Pentax K-10 myTem KoH-
Bepcuu B Tpuxpomaruueckoe npocrpancTBo Adobe RGB. OxHako 4T0OBI KOJIOPUMETPUUECKUH 0X-
BaT JasKe 9TOro M300pasKeHus BhIIe s 3a npeaensl SRGB, mpuiliocsk IpUHYAUTEIbHO YCUINUTD Ha-
CBIIIIEHHOCTY OPAHKEeBBIX U CJIErKa CMECTUTD UX I[BETOBOM TOH B JKeJITOM Hamnpasjenuu. Cupasa Ha
IuarpaMMe XOPOIIo BUAHA IPYIIIa TOUEK, jJeKkaiias BHe oxBaTa SRGB, Ho BHyTpu oxBaTa mpuHTEPA
Epson Stylus Pro 11880 npu meuatu Ha Epson Premium Semigloss. Cpes ma yposue L*80.

BOJA MeYaTHBIX Npo6. HamoMHUM Takike, YTO MHTEHCHUBHO-TOJIYOble CTUMYJIbI HAXOMATCH
BHE oxBaTa OOJIBIIINHCTBA JIOMUHO(POPOB 1 SKPAHOM OOBIYHO MHTEPIPETUPYIOTCA CHHUMU
MaJIOl HACBLIIIIEHHOCTH.

Haxowmerr, oT/[eJIbHO CTOUT CKa3aTh HACYET 0CO00 HACHIIIIEHHbBIX JKEJIThIX CTUMYJIOB: OHU
BCTPEUAIOTCS B HEKOTOPBIX €CTECTBEHHBIX CIIeHAX , X KOJIOPIMETPUUECKUe I0OKa3aTe I II0-
ImajaioT B OXBaT hi-end-mpuHTepos, HO Hpu 9ToM OKasbiBaroTcsa BHe SRGB-oxBara. B oxBare
CIIeHBI, IOKa3aHHOI Ha puc. 21, UMeIoTCs CTUMYJIbI, IBETAa KOTOPBIX BEIXOAAT 34 I'PAHUIILI
oxBaTa SRGB (Tounee, LAB-ipeicTaBIeHU 9TOT'O 0XBaTa), HO IIPYU 9TOM JIesKaT BHYTPH IIBe-
ToBOro oxpara npuaTtepa Epson Stylus Pro 11880 npu ero pa6ore Ha Premium-6ymarax.

Taxum 06pa3oM, JIOOUTEIAM IbLIAINNX 3aKATOB UJIX MOJIOAOH JIUCTBEI HAIIPOCBET BCe-
ria II0Kas3aHo MCIIOJIb30BaHNe TPUXpoMaTuuecKkoro mpocrpauctea Adobe RGB.

SARJIOYEHUE

B Hacrosmen craTbe ObLIN Pa3o0paHbI Te IMOJIOMKEHUS O0IIIel KOHIenIu 00paboTKy 1
BOCITPOM3BeeHU s ITN(POBBIX N300pasKeHnil, UT0, Ha HaIll B3TJISAI, IPEeACTaBIAIOT Han00 b-
IIve TPYAHOCTH IJIsI IOHMMAaHUS M OCMBICJIEHHOT0 TPAaKTUYECKOTO IpuMeHeHusa. Bmecre ¢
TEM CJeAyeT 0C000 ITOAUEPKHYTD, UTO MBI HE MCKAJIU OITPOBEP KeHU A MaTepuasoB [[ana Map-
TyJuca, HO JIUIh IIPeCJieJOBAJIU I1eJIb 00Jiee IOJTHOT'0 PACKPBITUS CIOKHBIX U CIIOPHBIX MO-
MEHTOB, UTO IIOMOJKET U3BJIeYb UNTATEJI0 MAKCUMYM IOJIb3bI M3 KHUT 3TOT'0 3aMeUaTeIbHO-
T'0 U TAJIAHTJINBOIO aBTOpA.
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