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IIBETOBbBIE KATEITOPUUN U IIBETOPA3/IMYEHUE!

ZIAHHJI OBAM. B. y Uncmumym usuonozuu um. M. I1. Ilasnosa PAH, Canxm-Ilemep6ype
MOJLIOH 1. [I., Kenbpuocckuii yuusepcumem, Kem6puoac

AKTHUBHOCTH TOJIBKO OJIHOTO M3 XPOMaTHUYECKUX KaHAJIOB, CYNIECTBOBAHME KOTOPHIX B 3PUTEIBHON CH-
cTeMe TIPUMATOB T0KA3aHO B 3JIEKTPOMDU3NOJOTMYECKIX IKCIIEPUMEHTAX [IPU PETUCTPAIIMKM OTBETOB KJle-
TOK ceTyaTku U Hapyskroro kosienuaroro Tea (HKT) (Derrington et al., 1984), He o6bsicHsieT Hajiudme B
I[BETOBOM TIPOCTPAHCTBE CYOBEKTUBHON IPAHUIIBI MEKILY IIBETAMM, COIEPIKAIIIMI KPACHOBATBIE OTTEHKH, C
OJIHOW CTOPOHBI, U 3€JIEHOBATBIE OTTEHKU — ¢ Apyroil. Ha anarpamme 1BeTHOCTEN 5Ta rpaHUIA COEAMHSIET
YUCTBIA CUHUI ¥ YUCTBIN 5KeJIThIN 11BeTa. TeM He MeHee, B ICUXO(DU3NYECKUX 9KCIIEPUMEHTAX Mbl OOHAPY-
JKUJIM, YTO B 00JIACTU HTOU TPAHUIIBI HAOJIIONAETCS ONTUMAIBHOE [[BETOPA3IMYEHUE, T.€. IOPOTH Pa3InYeHUS
MUHUMAaJIbHBI OKOJIO TPAHUIIBI 1 YBEJMYMBAIOTCS IIPU ylaJleHnn oT Hee. [loporu pasinyenns uamepsiyiv npu
npembsBaeHn cTumyioB Ha 100 Mcek B (hoBea ¢ MCMONIB30BAHMEM TIPOIE/YPbI BHIHYIKIEHHOTO BHIOODA.
Habuonareseil mpocuin OleHUTh, Kakas U3 IOJOBUH JUCKa Pa3MepoM 2 YIJIOBbIX Ipajyca GoJiee 3ejieHast.
B nepemeskaronuxcst cepusix Mbl TaKKe OINPEeJsIn IMIMPUYECKYIO TPAHUILY MEKAY 3€JeHOBATBIMU U
KPACHOBATBHIMU OTTEHKAMU MHAUBUYAJIbHO JIJIs1 Kaxk10r0 Haboparens. Oba Tuiia usMepeHuii (u3MepeHe
[IOPOTOB pas/jMyeHust U CyObEKTUBHAS OIEHKA II0JIOKEHUS TIEPEXO/[A OT KPACHBIX K 3€JIEHbIM OTTEHKaM)
ObLIN [TPOBEIEHBI B IPUCYTCTBUH MTOCTOSTHHOTO HEMTPAILHOTO (hOHA, SIBJISIIOIIETOCS. METAMEPOM CTaHIAPT-
HOro ucTounnka /165.

[Ipu pasiuyeHrn BETOB, IPUHAIEKAIIMX OHON KATETOPHH, T.€. HAXOASIIUXCS C OJHOU CTOPOHbI Cy(b-
€KTUBHOI IPAHUIIbI, MOXKET OKa3aThCs, YTO YBEJINYEHUE TIOPOTOB CBSI3aHO C TPYIHOCTBIO YIIOPSIOUEHUS 11BE-
TOB U3 O/[HOII KaTeropuu. YToObl HCKIIOUUTH TAKOE 00bsICHEHNE MUHUMAJIbHBIX IOPOTOB B 00JIaCTH TPAHUILbI
MEK/Iy KaTeropusiMit, ObLI IPOBeleH KOHTPOJIbHbII SKCIIEPUMEHT. B 5TOM 3KCIIeprMeHTe BMECTO KaTeropusa-
MU 1IBETOB ObLIIA MCTIOJIb30BAHA METOJUKA «OIMHAKOBBIA—PasHbIii» ¢ MPOIE/YPOil BHIHYKIEHHOTO BHIOODA,
riie HeoOXOMMMO GBIJIO TOJLKO YKa3aTh HAJIMYKE Pa3HUIIbI ABYX MOJOBHH JucKa. [Ipu MCmoib30BaHuu HToii
MIPOLIELYPbI OBLIO TAKIKE 3aPETUCTPUPOBAHO HATNYUE ONITUMAIBHOTO [IBETOPA3IMYCHMsT BOJU3U TPAHUIIBL.

A. Brizos u JI. Kysuenosa (1969) BbiiButysiu 001iee 1paBuiio: CEHCOPHbIE KaHabl HanboJiee 4yBCTBU-
TEJIbHBI K U3MEHEHVSIM B CTUMYJISILIUU B HEIIOCPEACTBEHHOI OJIN30CTU OT YPOBHS aKTUBHOCTH KaHAJIa, Ollpe-
JIeJISIEMOTO YPOBHEM ajanTtupyioiiero Gona. B Haiem ciryyae MUHUMAIbHbIE TOPOTH OB 3aPErHCTPUPO-
BaHbl B HEMOCPEACTBEHHON GJIM30CTH K CyOBEKTUBHOI TPaHUIE MEKAY KPACHOBATHIMU U 3€JI€HOBATHIMU
OTTEHKAMH, 4TO TIpe/IIoaraeT CyecTBOBaHNE XPOMATHYECKOTO KaHajla, aKkTHBHOCTh KOTOPOTO MaKCHUMAJIb-
Ha BJIOJTh INHUU, COETMHSTONEH YNCTHIN CHHUN 1 YMCTBIN JKEJITHII.

Kmoueevte cnosa: I[BETOBOE 3peHue, narpaMma LlBGTHOCTGf/i, IBETOPa3JIn4€eHue, IBETOBbIC KaTECTOPUU,
YUCTbIE IIBETA, HCI/IXOq)I/ISI/IKa.

BBenenue

XoTs1 XOPOIIO M3BECTHO, YTO I[BETOBOE 3PEHUE YejOBeKa OCHOBAHO Ha CPAaBHEHUM KO-
jaudecTBa (DOTOHOB, MoOryomaeMbix TpeMs tunamu kojbouyek (Dartnall et al., 1983; Schnapf
et al., 1987; UsmaiisioB u zap., 1989), ogHAKO MPOIIECCHI, JIeXKAIIME B OCHOBE IIBETOBOCIIPUATHS
Ha MOCTPEIENTOPHBIX CTAAMAX, 0 CHX MOP OCTAIOTCS HEAOCTATOYHO u3ydeHHbIMHU. OHa U3
OCHOBHBIX MPOOJIEM — HECOOTBETCTBHE KPACHO-3€JEHONM M CHHE-’KeJITOi CyOheKTUBHBIX, WU
(heHOMEHOJIOTNYECKNX, OCell I[BETOBOIO IIPOCTPAHCTBA YeJOBEKA I[BETOBBIM OIIOHEHTHbLIM
KaHaJIaM, CYIeCTBOBaHKME KOTOPbIX ObLIO II0KA3aHO Ha IEPBUYHBIX CTAIAMAX 00PaOOTKU CUTHAIOB
B 3pUTENbHON cucTeMe npuMaToB. DeHoMeHoIornYecKas KpacHo-3¢eJIeHast OCh PasziesiseT 1[BEeTa,

! MecnepoBanue nojaepskano rpantom Wellcome Trust 082378 /Z,/07 /7. ABTopb! BbipaskaioT Gjarogap-
nocts [I. Bocren, I1. Tya6opny, I. Baprapu, P. Copencen, /I./lenanu, JI. Knapke 3a yyactue B 9KCIiepUMeH-
Tax B KauecTBe HAOIIOATeCH.
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UMeEIOIINeE JKeJIThle U CUHUE OTTEHKHU, U TIPOXONT YePe3 TOYKU B IIBETOBOM ITPOCTPAHCTBE, COOT-
BETCTBYIOIIIE YICTOMY KPACHOMY U YMCTOMY 3€JI€HOMY IIBETaM, a CHHe-KeJITask OCh Pa3/essieT
[[BETA, UMEIOIIIIe KPACHBIE U 3eJIeHbIe OTTEHKU, U TIPOXOIUT Yepe3 TOUKU YUCTOrO KeJTOro U Yu-
CTOTO CUHETO I[BETOB.

PerucTpaiius oTBETOB HEHPOHOB TOJIOBHOTO MO3Ta MaKaK MOKa3ajia, YTo Ha IEPBUYHBIX CTa-
JIMSIX PasJIMUCHUE IIBETOB 3aBUCUT OT JBYX OIIMOHEHTHBIX CUTHAJIOB, 00pa3yoIUXCs Ha YPOBHE
ceTyaTK M HapysKHOTO Kojenuartoro teja (Derrington et al., 1984). OauH us sTUX Xpomaruye-
CKUMX CUTHAJIOB TIPEACTABJISIET COOON Pa3HUILy WM CKOPEe OTHOIIEHUE CUTHAJIOB, TIOCTYITAIONINX
OT IUIMHHOBOJHOBBIX Kombouek (Long-wave sensitive cones, miu L-koa6049€eK) U OT CpeIHEBOJI-
HoBbIX KoJ1604yek (Middle-wave sensitive cones, nan M-koa60ueK); 5TOT CUTHAJ IIOCTYIIAeT Ha
KapJUKOBbIE TAHTJIMO3HbBIE KJIETKU CeTYATKU U Jlajee B mapsolesumosphbie cion HKT. Bropoii
XPOMATHYECKU CUTHAJI TIPEJICTABIISIET OTHONIEHWE CUTHAJIOB, TIOCTYTAIONINX OT KOPOTKOBOJIHO-
BbIX Kosbouek (Short-wave sensitive cones, miu S-koa604ek) U KOMOMHALIMU CUTHAIOB OT L-
1 M-kos604eK; STOT CUTHAJ MepefacTest Yepe3 Majibie GucTpaTiuUIMpPOBAHHBIE TAHTJIMO3HbBIE
KJIETKM ceTyaTku u jasee Kouuonesmmoagpubivu cioamu HKT (Dacey, Lee, 1994). 9tux nsa
HEHPOHHBIX KaHa/a COOTBETCTBYIOT TOPU3OHTATHHON M BEPTUKAJIBLHOM OCSAM [MATPAMMBI TIBET-
Hoctu MaxJlaona-Boitarona (puc. 1, JieBast maHesb), B HACTOsIIEE BPEMs IMIUPOKO MCIIOTIh3ye-
MOIi JI7IST TIPE/ICTaBIEHUS TNATIa30Ha 1IBETOB, KOTOPbIE PAa3IndaeT 3pUTENbHAS CHCTEMa YeTOBeKa
(MacLeod, Boynton, 1979).
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Puc. 1. Jlesas nanemv. Inarpamma nsernocteir MakJ/laoga-Boiinrona. Abcimeca npeacTaBisieT co-
60it Bo3OykAeHNE L-KOIO0UEK 110 OTHOIIEHUIO K CYyMMapHOMY BO30y kaeHUI0 L- 1 M-Kkonbouek; opanHara
npecTapisier Bo30yskaeHe S-KoJab0ueK Mo OTHOIIEHUIO0 K CyMMapHOMY BO30y:kiaeHuio L- 1 M-konbouex.
CruTonHast IMHKS TIOKa3bIBAET MOJIOKEHNE CIIEKTPAIbHBIX IIBETOB U (DNOJIETOBBIX OTTEHKOB (BEPXHSISI 4ACTh
JIMArpaMMBbl): BCE HTH T(BETA MPEACTABJSIOT FAMMY [IBETOB, Pa3IMYaeMbIX HaOIIOMATEISIMI ¢ HOPMATbHBIM
IBETOBBIM 3penueM. /(65 ykasbiBaet mosoxenue crargaptaoro MKO uctounmka ocsemntenus /165, Jinnws,
npoxozsiias yepe3 /165 u 576 HM, sIBJIsSIeTCS Halllel MpeABapUTENbHON OIIEHKOIN CHHEe-KeJITON JIMHIH, 110
JIATEPATYPHBIM MaHHbIM. [Ipasas nanens. lpencraBiena 061acTh IUArPaAMMbI, 3aKJIFOYEHHAS B IIPSIMOYTOJIb-
HUK U3 HITPUXOBOU JIMHUK HA JIEBOI MaHe . Y [uarpaMMbl Ha 9TOI IaHeJ u M3MeHeH MaciiTab Tak, 4To
sunaust J165—576 oM TIPOXOIUT O YIJIOM -45 TpaaycoB K abcmmcce. R, G 1 B mokassIBaoT mooKeHus
nBeTHOCTE! JToMUHOMOPOB MoHUTOpa SONY: OHM ONpenesIsTioT raMMy IIBETHOCTEH, KOTOPYIO MOKHO BOC-
MTPOU3BECTH C MTOMOIIBIO TAKOTO MOHMTOpPA. JIMHMS, IPOXo/sias yepes Touku J165 u 576 HM, — Hallla pe-
BapuUTEJIbHAS OIICHKA CUHE-3KEJITOH JIMHUH.
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M. B. lanunosa, /. /[. Moaion

XOoTsI [[BETHOCTh — BEJMYMHA HEIpepbIBHAs B 000MX HAIPaBJIEHUAX AUArpaMMbl IIBET-
HOCTU (CUTHA/IBI OT TPeX KOJIOOUYEK AAIOT He3aBUCHUMbBIE OTHOLIEHHS, KOTOPbIE IPEeACTABJIEHbI
JIBYMs OCSIMH ), MBI TPYIIIIUPYEM I[BETA, PA3AEJISIs ABYXMEPHYIO AHATPAMMY Ha OTpaHUYEHHBIH
JIMCKPETHBIH HAbOP KaTeropuii, n TakuM 06pa3oM Haill (heHOMEHOJIOTHYECKHIT OTIBIT CBOAUT BCE
[[BeTa K OrPaHUYeHHOMY Habopy 1BeToBbIX 0TTeHKOB (Kopsk u ap., 1991; Cokosios, BapraHos,
1987). Oxnako cama (yHAaMeHTaIbHAs TPobIeMa 3aKI0YAETCS B TOM, YTO HEHPOHHBIE KaHa-
JIBI, CYIIIECTBOBaHNE KOTOPBIX TIokazano B cetuaTke u HK'T, He cooTBeTCTBYIOT (heHOMEHOJIOTH-
YECKUM CHHE-JKEJITON M KPaCHO-3eJIEHON OCSIM TIPOCTPAHCTBA BOCTIPUSTHS 11BeTOB. CHrHe-KesTast
OCb — 3TO JINHUH, COCTUHSIONIAS YUCTHI CUHUI U YUCTBIN JKeJITHIN 1IBETA; OHA ICJIUT TUarpaMMy
[[BETHOCTH Ha 00JIaCTH, COJIEPIKAIIUe TIBETa, 00JIaafoline KPACHOBATHIMU (BBIIIE OCH) UJIH 3eJie-
HOBaTbIMU (HIKe OCH) OTTeHKaMmu. B npoctpanctBe MaxkJ/laoga-BoitHToHA aTa MMHNA SBIsIETCS
HaKJIOHHOW U HE COOTBETCTBYET HU OJHON M3 (PU3MOTOTMUECKUX OCE, NI HEHPOHHBIX KaHa-
JIOB, KOTOPbIE TIPEJCTaBIeHbI Ha AUarpaMMe IIBETHOCTH abCIinccoii n opaunaroi (puc. 1, mpasast
nanesb). HelipoHHbBIN MeXaHW3M, JIesKaIUil B OCHOBE BOCIIPUHUMAEMBIX 1IBETOBBIX KaTErOPHIi,
IO CHX 10D HEM3BECTEH U SIBJIAETCS OQHOI M3 OCHOBHBIX IIPOOJIEM COBPEMEHHOI KOIHUTHBHOM
HelipoHayku. HeMHOTOUMCTIEHHBIE 9KCTIEPUMEHTBI, TIPETIOIaraionine CynecTBoBanne nelipodu-
3MOJIOTHYECKUX MEXaHU3MOB B 3a/iHell HIKHel Bucounoil kope (Stoughton, Conway, 2008), He
BbIJIEP/KUBAtOT KpuTHyeckux 3amedannii (Mollon, 2009).

boaee mounoe pa3auvenue yeemoes Ha zpanuue Meolcay Kamezopusamu

[Toporu 1BeTopasziuyeHus He SIBJSIOTCS OJUHAKOBBIMU B PA3HBIX YYACTKAX JUATPAMMBI
userHocrn MakJlaoga-BoitHrona u Apyrux oONIENPUHATBHIX JUArPaMM I[BETHOCTH, BKJIIOYast
cranziapruyio auarpammy MKO . Takixe ne cymecTByeT crocoba nsMeHeHIA MaciiTaba oceif,
KOTOPBIN OBl c/1e/1ajl AuarpaMMy PaBHOMEPHOI ¢ TOUKU 3PEHIS PABEHCTBA TOPOTOB IIBETOPA3JIH-
yeHust. CyliecTByeT JBa TPAAUIIMOHHBIX TTOAX0/a K BOIPOCY O TOM, Tj€ JOJZKHO HabI0AaThCsT
ONTUMAaJIbHOE I[BeTopazinyenne. OMUH — TPAAUIIMOHHBIN — TOAX0/I OCHOBAH HAa HAJMYUU BOC-
[PUHUMAEMBIX [[BETOBBIX KATETOPUI, a IPYTOil — Ha HEPODUIUOIOIUH TIEPBBIX HTATIOB 00paboT-
Ki HHGOPMAIINHY O 1IBETE B 3PUTEIBHOI CHCTEME.

B miepBoM citydae TPAJUIIHOHHO TPEATIONIATAETCS, YTO IIBETOPA3IMIeHNE OYIeT ONTUMAIBHO
Ha TPAHUIE MEXKY JBYMS I[BETOBBIMU KaTeropusMu. MOKHO TIPOBECTU KITACCHUYECKYIO aHAJIOTHIO
CO CJTYXOBBIM BOCIIPUATHEM: B aHIJIMHCKOM SI3bIKE B CJIyYae 3BOHKHMX COTJIACHBIX, TaKKX, Kak b, d u
g, CAyIIaTen He BOCIPUHUMAIOT MaJible I3MEHEeHUsT BHYTPU KaKJIOH KaTeTOPUHU, HO XOPOIIO Pas-
JIMYAIoT 3ByKH Ha rpanuie kareropuii (Liberman et al., 1957). B ciyuae nBeToBbIX KaTeropuil B
HOJABJIAIONIEM GOJIBITMHCTBE UCCAEA0BAHIN MONOKUTEIBHBINA PE3YIETaT GBI MOJIYYeH MPY 3yde-
HUU CKOPOCTU PA3IUIEHUS WU TIPU TPUMEHEHUH HAITOPOTOBBIX CTUMYJIOB, & HE TIPU U3MEPEHUN
MOPOroB I[BeTopazanyeHust. [Ipu MCIoMb30BaHIK HAOOPAa CTUMYJIOB B CHHEN 1 TOy60i 06/1acTsIX
OBLIO TIOKAa3aHO, YTO PYCCKOTOBOPSIIINE HAOTIOAATEIN HAXOAAT ObICTpee CTUMYJI, OTJIHIAROIIHIICS
OT JIBYX IPYTUX OJIMHAKOBBIX, €CJIM CTUMYJIBI BHIOPAHbI U3 PA3HBIX KATETOPHUIT «TOTYOOH» 1 «CHHUH»
(Winawer et al., 2007). AHrsioropopsiiye HabII0IaTeNn, Y KOTOPBIX [JIs1 BCEX TeX K€ LBETOB HCIIO/Ib-
3yeTcsi TOJILKO 0inH TepMuH «blues, He mmokaszaiu 6oree GLICTPOro pasanyeHus IIBETOB, HAXOIAIINX-
¢4 110 Pas3Hble CTOPOHbI OT IPaHUIIBI «CBETJIbI blue» u «remubiii blues. B o6actu nepexogHbix — ot
3€JIEHBIX K CHHUM — I[BETOB Takske OBLIO 3aPErHCTPUPOBAHO Oosiee KOPOTKOE BPEMST PEAKIIUE JIJIsT
CTHUMYJIOB, KOTOPBIE TIPEABAPUTEIbHO ObLIN YPaBHEHBI 110 BocpuHMaeMoi siproctu (Witzel et al.,
2009). IIpu usMepeHnn MOPOroB IBeTOpasMiIeHus, a He Bpemern peakiu (Roberson et al., 2009)
He OBLIO TIOJTYYEHO YITyUIIeH s [[BETOPA3INYCHHUS, T. €. MUHUMAIbHBIX TOPOTOB, HA TPAHUIIE KATETO-
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pUil «CUHUTT» U «3eJIeHbIH» [T aHTJIOTOBOPSIINX HabII0IaTesIel, a Takke He OBLIO MOMYYeHO pas-
HUTBI MEKY aHTTUACKUME U KOPEHCKUMU HAOJIOATe SIMK [IPU PA3JIMYeHIN IIBETOB HA TPAHUIIE
KaTeropuii, KOTOpble CYIIeCTBYIOT B KOPEHCKOM sI3bIKe 1 He CYIIECTBYIOT B aHIVIMIICKOM sI3bIKe.

B caryuae BTOporo — Helipohn3n0J0THIECKOTO — TIOAX0/a HAUIydIlee 1[BETOPa3JInIeHue,
WA ONTHMAJIbHBIE TTOPOTH, JOJKHO HAOJIIOAAThCS B CIydae, €CJ [Ba CTUMYJIa HaXOAATCS Ha
Hanbosree KpyToil yacTu (DYHKIIMU OTBETOB HEHPOHOB, KOTOPbIE OTBEYAIOT B IIpoliecce 0OHapYy-
JKeHUs. B 9ToM ciryyae MUHUMATbHAS PAa3HUIA MEKIY KOHTPACTOM JIBYX CTHMYJIOB TIPUBOJHUT K
MaKCHUMAaJIbHON Pa3HUIle B OTBETAX TAKMX HEPOHOB. B ciiyyae sspkOCTHOTO KOHTPACTA U3BECTHO,
4T0 HanboJiee KPyTast 4aCTh aMIUIUTYHOU XapaKTePUCTUKU (3aBUCUMOCTD BEJIMYUHBI PEAKITHH
HelipoHa OT Jorapudma OTHOCUTETbHOHN BeTMUYNHBI UI3MEHEHWSI UHTEHCUBHOCTH CBETA) C/IBUTACT-
cst B 3aBucumoctu ot agantaru (berzos, Kysnerosa, 1969). MakcuManbHast KOHTPACTHAS TyB-
CTBUTEJILHOCTD YeJIOBEKA MOJIyueHa JJIsi CTUMYJIOB, KOHTPACT KOTOPBIX SIBJISIETCS JIUOO MHKpE-
MEHTOM, JIHO0 TEKPEMEHTOM OT TEKYIIEro YPOBHsT (hoHa, K KOTOPOMY a/[alTHPOBAHA 3PUTEIbHAS
CHCTEMa, ¥ CHUIKAETCS IIPU yIaleHuu OT YpoBHs oHa. [lcuxodusndeckre ganHbie CBUIETEb-
CTBYIOT TAKJKe O TOM, YTO AHAJIOTUYHbIE [TPOIECCH UMEIOT MECTO U B CJIy4ae IIBETOBBIX HEUPOHHBIX
KaHAJIOB: MOPOTH IIBETOPA3JINUEHUSI MUHIMAJIbHBI JIJIST I[BETOB, OJIN3KUX K [IBETY a[all TUPYIOIIETO
dona (Krauskopf, Gegenfurtner, 1992; Loomis, Berger, 1979; Miyahara et al., 1993; PayruaH,
ConoBbeBa, 1954). PaccMOoTpuM TTapBOIE/UIIONSIPHBIN KaHa I, KOTOPDIH [TOJTydaeT BXO/bI TPOTH-
BOIIOJIOKHOTO 3HaKa OT L- 1 M-kon6ouek. B aToM ciryuae Heiipousromornyeckuii moaxo roBo-
PHT O TOM, UTO Takoil Kanas Gyer Haubosee UyBCTBUTEIIEH, €CJI CUTHAIBI OT L- 1 M-kosn6ouek
cbasaHcupoBaHbl, T. €. OTHOIIIEHHE BO3OYsKAeHui L- 1 M-Kkoa1604uek npu peabaBIeHUN CTUMY-
JIOB He CUJIBHO OTJIMYAETCSI OT OTHOIIeHUsT Bo30y:xaeHul L- u M-Kom60ueK, BOSHUKAIOIIHX MTPU
perbsaBIeHIN aanTupyoiiero ¢poxa. Korga orromenne L:M oTkioHsieTcst B GOJIbINEH CTEleHN
OT OTHOIIIEHUS], IaBAEMOT0 AN TUPYIOIUM (OHOM, T. €. KOT/Ia KaHAJI CTAHOBUTCS OOJIee TTOJISIPH-
30BaHHBIM, €TO YYBCTBUTEJIBHOCTDh YMEHbIIaeTCs. pyriuMu ciioBaMu, (DyHKIINS OTBETOB TAKOTO
kanasa Hesuueiinas. [le Banya u gpyrue (De Valois et al., 1967) perucrpupoBaiu oTBeTbI Heli-
ponoB HKT makak u onpeziesisii BO3MOKHOCTH PA3JIMYEHUST [[BETOB OTAEIbHBIMI HEHPOHAMU.
OHU TTOKA3aJI, YTO OTBETHI IIBETO-OMIMOHEHTHBIX KJIETOK MEIOT 00JIACTH OIITUMAIBHON YyBCTBH-
TEJILHOCTH, KOTOPask HAXOAUTCST B 00JIaCTH JIMHBI BOJIHBI (DOHA, K KOTOPOMY B JJAHHBI MOMEHT
a/IalITHPOBAHA MCcielyeMast KIeTKa.

Paznuuenue 6 HanpaeJieHuu, nepneuauxyﬂﬂpuom K CuHe-ceimoil ocu

Hanm nipeapiaynye akCrepuMeHThbl ObIIM HAIIPABJIEHbl HAa MCCJAE0BAHIE BO3ZMOKHOCTH
HabmogaTes el CpaBHUBATh CTUMYJIBL, IIPEIbSBJISIEMbIE OMHOBPEMEHHO Ha KOPOTKOE BPEM B Pas-
HBIX y4acTKax I0Ji 3PEHKMS M Ha PasHOM PacCTOSIHUM ApYr oT apyra B mapadosea (Danilova,
Mollon, 2010). B s1ux sKcrepuMeHTax ObLT OOHAPYIKEH CJAEAYIONIIT (DaKT: pasjHueHUe IBETOB,
KOTOPBIE HAXOJSATCS HA JTMHUU, TIEPIEHANKYISIPHON CHHE-KEeJITOH OCH, CYNIECTBEHHO yJIydla-
ercst B 06JacTH TPAHUIBI MEKY 3€JIEHOBATBIMU U KPACHOBATHIMHU TIBETAMM, T. €. Pa3JHUYCHUE
I[[BETOB, PACIOJIOKEHHBIX [0 PA3HbIE CTOPOHBI OT ATON OCH, TIPOUCXOIUT € HOJIBIIEH TOUHOCTHIO.
JTa rpaHuila He COOTBETCTBYET ycioBuio paBHoBecus uu L/M, uu S/(L+M) kanasos, T. e. Korza
OITIOHEHTHbIE BXOJIbI 9TUX KAHAIOB cOaaHCUpoBaHbl. OTCYTCTBYE TAKOTO PE3YJIbTaTa B JIUTEPa-
Type MOKeT OBITh CBSI3aHO C TEM, YTO MbI ITOJIYUUJIH 3TOT 9P HEKT TSI [IBETOB, OJIU3KUX K IIBETAM,
BCTPEYAIOMINMCA B PEAJIbHBIX CUTYAIUAX, a HE [JIs IIBETOB, 6]II/ISKI/IX K MOHOXPOMATHUYECCKHNM.

[TpuBeneHHBIE B HACTOSIIEN CTaThe PE3yJbTAaTBl IKCIIEPUMEHTOB B (DoBea MOKa3bIBAIOT,
4TO HAJMYME MUHUMAJTIBHBIX TTOPOrOB IBETOPA3JIMUYEHIS B OMPEACJeHHO 00IaCTH HarpaMMbl
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IIBETHOCTHU HE SIBJIIETCS CBOMCTBOM TTapahoBeaTbHOTO 3PEHUST: aHATOTHYHBIH a(dekT Habmona-
eTcs Takke U B ¢hoBea. BMecTo AByX CTUMYJIOB, IIPEIBbSIBJIIEMBIX B TTapadoBea HA PACCTOSHHUU
3,7 yIJI0BBIX Tpamyca MeXKIy UX IleHTpaMu, B (DOBea Mbl UCIIOIH30BAIN KIACCUYECKUIT CTUMY.I,
MPUMEHSEMBI TTPU MCCJCIOBAHUN TIBETOPA3IUYEHNS, — TUCK AMAMETPOM 2 YTJIOBBIX Tparyca,
pas/iesIeHHBIN BePTUKAIbHO Ha jiBe paBHbie yactu (Wyszecki, Stiles, 1982). [l crerudukarmm
HAIX CTUMYJIOB Mbl M3MEHIJIN MacIiTad auarpaMMbl iiBeTHocTeit MakJlaoma-BoiiHTroHa TakmM
06pa3oM, 4TOOBI CHHE-XKeTast JUHUS TIPOXOUIA MO YIJIOM -45 TpasycoB K abermcce. 3arteM
ObLIM BHIOPAHBI TIATH TOYEK Ha TOM JUHWUHU, Yepe3 KOTOpPbIe OBLIN MTPOBEIEHBI OPTOTOHATIbHbBIE
JIMHUY MO YIJIOM +45 rpajycos k abenucce. Ha aTux inHusx GbLIv BHIOPAHbI cCEMb TOYEK € 06enx
CTOPOH CHHE-KEJITON JIMHUH, VIS KOTOPBIX U3MEPSJIN MTOPOTH 1IBETOpPa3IndcHus. B oTnebHbIX
AKCIIEPUMEHTAX TaKKe TTPOBOININ (DEHOMEHOTOTMYECKIE N3MEPEHUS BIOJb TEX JKe TISATH JIUHUT.
B s1ux cepustx npocuii HabroaTe el BhIGpaTh TaKoIl I[BET, B KOTOPOM HET OTTEHKOB KPaCHOTO
Un 3e7eHoTOo. 11eTbio 9THX SKCIEPUMEHTOB OBLIO OTIpeieieHne CyObeKTUBHOM TPAHUIIBI MEK/TY
KaTeropusiMi KPAaCHOBATBIX U 3€JIEHOBATHIX I[BETOB.

Bo BTOpOii cepun SKCIIEpUMEHTA MbI IIPOBEPSIM, ABJISAETCS I OOHAPYKEHHbBIH HaMu 9(-
(eKT ECTBUTEIEHO CEHCOPHBIM SIBJIEHMEM WJIM TAKOW Pe3ysbraT ObLI MOJIyYeH, TOTOMY YTO
Uit HabJTIoIaTesiell yCTAHOBUTh COOTBETCTBYE MEK/Y KaTeropueil U OTBETOM IIPOIlEe B pailoHe
TOYKWM PAaBHOBECHSI, T. €. KOT/IA TIBETa HAXO/ASTCS 10 Pa3Hble CTOPOHBI CHE-KEITOH OCH, TaK KaK
B 9TOM CJIyuae HabII0aTe b IeJTaeT MEHbBIIE OMUGOK. ITO MPOBEPSIOCH TAKIKE TTPU UCTIOTH30BA-
HUU TPOIIELYPBI BBIHYKIEHHOTO BBIGOPA, HO BAPMAHTA METO/IA «OIMHAKOBBIN—pasmbiit» (Mollon,
Cavonius, 1987). IIpenMyIecTBo 9TOro0 METOAA B TOM, YTO HAGJIOAATE/Ib HE HOJKEH BBIHOCUTD
CY’KJICHUE O I[BETE, & TOJBKO PEIIaTh, B KAKOM U3 JIBYX BPEMEHHBIX WHTEPBAJIOB JBE TOJOBUHBI
JMCKa OBLIN PasHbIe 110 IIBETY.

Ikcunepumenr 1 (a, 6). Metoauka

Habmodamenu. Bee nabmionarenn obaagaa HOPMATbHBIM 1BETOBBIM 3PEHUEM, TPOBEP-
Ka TPOM3BOAUIACH ¢ UCHOJIb30BAHMEM KOMITBIOTEPU3UPOBAHHOIO IBeTOBOTO Tecta Cambridge
Colour Test (Regan et al., 1994). MB/T u JI/IM (aBTOpPbI CTaThi) SIBJSIIOTCS OMBITHBIMU HAGJITO-
naressimu; poatoii a3pik MBJL — pycexuit, IJIM — anramiickuii. [TlecTh HaUBHBIX HabJI0AaTE /1€
YUYACTBOBAJIU B 9KcriepuMeHTe 1a. ¥ MmaTu us HUX POIHOI SA3bIK — aHTIUHCKUIL, Y OZHOTO HAOJIIO-
JIaTeJIst POJIHBIM SIBJISIETCST HEMEIIKHUT SI3BIK.

Annapamypa u cmumyno. CTUMYJITBI IPEIBABISIIN HA 9KpaHe KaTHOPOBAHHOTO SJIEKTPOH-
HO-JIy4€BOr0 MOHUTOPA MIPY MCIIOJIb30BAHIK IPAa(IUECKOll IJIaThl, KOTOPAsk UMeeT pa3pelieHue
15 6ur Ha KaxkAyI0 AIeKTpoHHyIo ymKy. Habmoxarens JI/IM u Bce ocranbhbie HabJ0AATENH,
[IPUHUMABIIINE YUacTHe B 9KcriepuMenTe 1a u 2, yuacTBoBaiM B aKciiepuMeHTax B KemOpumxke,
rje ucnoJb3osancss Mouutop Mitsubishi Diamond Pro 2070 (uacrtora cMmenbt kazgpa 92 Ty, pas-
perrenrie 1024 x 768 nmukceseir) u rpadudeckast kapra VSG 2/3 (Cambridge Research Systems,
Rochester, UK). Ha6mogarens MB/I npoxoani Tectuposanue B Cankr-Ilerepbypre, rie B ycTa-
HoBKe uciosb3oBaan Monutop SONY GDM-F500 (uacrora cmensl kazpa 80 T, pasperuenue
1280 x 960 nukcesneit) u rpadpuueckyio kapry VSG 2/5 (Cambridge Research Systems, Rochester,
UK). TIpoteaypbl KaTuOPOBKY U aJTOPUTMBI JIJisI BOCITPOU3BEIEHNS 3a/[aHHBIX I[BETOB HA HKpa-
HE 9JIEKTPOHHO-JIYY€BOr0 MOHUTOPA OBLIN CTaHAAPTHBIMU U OJMHAKOBBIMU [IJIsI IBYX 9KCIIEPH-
MeHTanbHbIX yetaHoBoK (Cole, Hine, 1992; Smith, Pokorny, 1995). [lsist usmMepeHust CrieKTpoB
ucnyckanus JgomMuHodopos ucnosnbzosaau ciekrpodoromerp JETI SpecBos (JETI Technische
Instrumente GmbH), a1 Koppekiuu raMMa-QyHKIMKE MOHUTOPA HMCIOJIb30BAIA (POTOMETD
OptiCal (Cambridge Research Systems, Rochester, UK).
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s crienuduKauy  1BeTa CTUMYJIOB MbI  MCIIOJb30BAIM JIHArPAMMYy IIBETHOCTEN
MaxJlaona-boiintona (puc. 1, jeBasg maHesb), KOTOPasi CTAHOBUTCSI CTAHAPTHON JMarpam-
MO¥ Ccpenn y4YeHbIX, 3aHUMAIONIUXCS WCCJIETOBAHUEM I[BETOBOCIIPUSTHSI U KOJOPUMETPUEH
(MacLeod, Boynton, 1979). TliockocTh quarpaMMbl IIBETHOCTH IIPEACTAB/ISET IIIOCKOCTD PaB-
HOU SIPKOCTH JIJIST CTAHAAPTHOTO HabIoaTe s, ipeoskerHoro Ixkamnmom B 1951 romy. SIpkoctsb
paBHa cymMMe curHaioB L- u M-koa6ouek, L+M (Smith, Pokorny, 1975). /ljist mocTpoeHust qua-
rpaMMbI MbI HCITOJIB30BATM KPUBbIE CIEKTPATBHON YYBCTBUTEJNBHOCTH, TIPUBEIEHHbBIE B CTa-
the JleMapxko u apyrux aropos (DeMarco et al., 1992). AGcuucca quarpaMmbl MPEACTABIISET
Ty YaCTh SIPKOCTU, KOTOPast ompe/eisiercst BKiaajgoM L-kosbouek, 1. e. L/(L+M), a opaunara
npe/cTaBasteT Bo30ysKAeHne S-KOMOG0YeK Mo OTHONIEHUI0 K KOMOMHAIMK BO30OyKaeHuit L- u
M-xonbouek, S/(L+M). B Hamux akciiepuMeHTax Mbl KCIIOJIb30Bau st (hoHa 3HaueHure L+M,
coorserctByiomee 10 ku/mM? apkoctu, usmepennoil B ennnnnax MKO,,, . SIpkocts aByx 110-
JIOBUH JIMCKA, CIIy KalllUX CTUMYJIaM1, Oblyia Ha 30% Bbilie spkoctu ¢oHa B egqununax L+M Ha-
el auarpamMMbl. UT0GBI GbITh YBEPEHHBIMU, UTO HAOIIOJATE I He UCIIOAb3YIOT CyOhEeKTUBHYIO
SIPKOCTH CTUMYJIOB KaK OJIMH U3 MTPU3HAKOB JIJIsI pa3JIMUEHNs] IIBETOB, B KAXKIOM TIPEAbSIBIEHIN
BapbUPOBAJIN IPKOCTD KAYK/IOU TIOJIOBUHBI TUCKA B TIPefieiaxX + 5% OT CPeIHero 3Ha4eHs B e/1-
Hurax L+M.

IMockoabky macmrab ocu S/(L+M) mauarpammbr MaxJlaoga-BoiiHToHA MTPOMBBOJIBHBIN,
MbI BBIOPAJIH €r0 TAKOBBIM, UTO JIMHKS, COSAMHSIONAA YNCThIA CMHUI ¥ YUCTHII JKeJIThIil 1[BeTa,
nMeeT HakJIOH -45 rpasycoB (puc. 1, mpaBas nmanesb). VI3 jurepaTypHbIX JaHHBIX H3BECTHO, YTO
YKCTBIA CUHUI U YMCTBI JKeJIThI HaxoasaTcs 6Jusko k 476 HM u 576 HM coorBercTBerHO (Burns
et al., 1984; Jordan, Mollon, 1997; Nerger et al., 1995; Purdy, 1931; Webster et al., 2002). Haa
JIMHUST TIPOXOJUT Yepe3 Touku 576 M u 478 M (uHust J165—576 vm). Mbl BeIOpaii IMEHHO
TaKylo JIMHUIO, TTOCKOJIbKY OHA TIPOXOJUT TaKKe M 4epe3 TOUYKY, COOTBETCTBYIONIYIO TIBETHOCTH
CTaHJapTHOTO UCTOYHUKA ocBemnienus /165, MeTamMep KOTOPOTO MCIIOIb30BAJICST HAMHU KaK MOCTO-
STHHBII HeHTpaibHblii (hoH. ITOT (HOH y HabIOAATE I, AIANTHPOBAHHOIO K HEMY, He JOJIKEH Bbl-
3BIBATH OILYIECHUI HU CHHUX, HU JKEJITBIX OTTEHKOB. B10JIb 9TO#1 JIMHUN MbI BBIOPAJIU ISATh TOYEK
¢ koopaunaramu L/(L+M) 0,60, 0,62, 0,64, 0,6552 (/165) u 0,68. Yepes 11 1ATh TOYEK ObLIN
MPOBENEHDI TIATh JUHUE OPTOTOHAIBHO K JiUHUH J[65—576 HM — 3TH JINHUU UMEIOT HAKJIOH +45
rpamycoB. Ha ka/10il 13 5TUX JIMHUI OBLIO BBIOPAHO CeMb TOYEK B KauecTBe pehePEHTHBIX CTH-
MmyJioB (puc. 1, mpaBas nasxesb). IToporu pasindeHus BETOB, TAKMM 00pa3oM, ObLIN U3MEPEHbI B
35 roukax auarpammbl iBetnoct MakJlaoza-bBoitHTona.

Paccrositiue ot HabogaTest 10 9KpaHa MOHUTOPA cocTaBuio 57 cM. CTUMYJIbI IIPEIbsIB-
Jisun Ha noctosinnoM ¢ote, Meramepe uctounuka /165, KOTOPBIN ocTaBajcs TakKe Ha dKpae
MEKLY TIPEIbSBICHUSIMI.

Ha puc. 2 (sieBast manesb) NpuBeieH MIPUMeED PACIONOKEHNs JABYX TIOJIOBUH JTUCKA, TIBETA
KOTOPBIX TpeboBaioch pasinyath. Jjisg GUKcaluu YeTbipe MaJieHbKUe YePHbIe TOYKU OBLIN Pac-
IOJIO’KEHBI B BEPIINHAX POMOa TaKUM 00pasoM, 4TOObI JUCK HAXOAUJICS B CEPEANHE 9TOro poMba.
ITU TOUKK OBLIN TIOCTOSAHHO Ha 9KPaHe — BO BPEMS TIPEIbsABICHMS CTUMYJIOB U MEK/IY HUMU BO
BPEMsT OJKUIaHMsI OTBeTa HabmoaTe st JIuTelbHOCTh cTuMYJIoB cocTaiisiia 100 Mcek.

IIpouedypa. Tloporu 1BETOPA3IUUEHUST U3MEPSIII METOZOM TIPOCTPAHCTBEHHOTO BBIHY K-
JIEHHOTO BbIOOPA. B Kaskmoil OT/Ae/BHOM cepuu U3MEPSIN PasindeHe IBETOB BAOJIb OMHON U3
NATH JIUHUN, UAYIIEX 10 YIJIoM +45 rpaaycos K abciycce 1 IoKasaHHBIX Ha puc. 2 (paBast ma-
HeJib). PedepeHTHbIe CTUMYJIbI HAOMIOAAaTENAM He IOKA3bIBAJIM, a B KaXKIOM IPeIbIBICHIH Ha
9KpaHe MPUCYTCTBOBAIM TOJBKO /[Ba TECTOBBIX CTUMYJIA, KOTOPbIE HAXOAMINCH HA TOH JKe caMoi
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JIMHUUY Ha JIMarpaMMe IIBETHOCTEN 0 pa3Hble CTOPOHBI OT TECTOBOTO CTUMYJa. PasHuiia B 11BeTe
MEK/Ly TECTOBBIMHU CTUMYJIaMU U pedepeHTHBIM CTUMYJIOM YBEJNYMBAIACH WU YMEHbBINATACH
B 3aBUCHUMOCTHU OT IIPAaBUJIBHOCTU OTBeTa. Hab/romarTe st Ipocin HaskaTh IIPABYIO WU JIEBYIO
KHOIIKY Ha ITyJIbT€ B 3aBUCHMOCTHU OT TOTO, KaKas MOJOBUHA IMCKA Ka3a1ach 3eJIeHOBATON (Min
KPacHOBATOM ) TIO CPAaBHEHUTO CO BTOPOU MTOJIOBUHOM IUCKA.
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Puc. 2. Jlesasi nanenwv. Ilokazana 1eHTpajbHAs 4aCTh 9KPaHa MOHUTOPA €O CTUMYJOM (pedepent-
HBIN CTUMYJI COOTBETCTBYET TOUKe TepecedeHus JUHUK MO/ YIJIOM +435 ¢ CHHe-3KeJTOH JUHUel B TOuKe
J165). IIpasas nanenv. Yactb guarpaMMbl HBETHOCTEN ¢ M3MEHEHHBIM TAKUM 00pa3oM MaciiTaboM, 4ToObI
CHHe-3KeJITast JIMHUSI TPOXO/IIJIA TIO][ YIJIOM -45 rpaaycoB K abcrmcce (JacTh IHarpaMMbl, TPUBEIEHHON Ha
puc. 1, mpasast manesns). JIMHUS, TTIPOXOASIIAS O YIJIOM -45 — IIpe[BapUTEIbHAS OI[EHKA CHHE-KeJITO JIn-
HUH, KOTOPast IPOXOauT depe3 /165 u TOUKy 4ucToro xKearoro, 576 um. Ha aToil iuHum jexar 1mBeTa, KOTo-
pbie ISt CpeiHero HabJoaTe st He COAEPKAT HU KPACHBIX, HI 3€JIeHBIX OTTEHKOB. KOpOTKHE TITPUXOBbIE
JIMHUY, OPTOTOHAJIbHBIE K CHHE-KEJITOI JINHUU U HPOXOSIIUE TI0J] YIJIOM +45 rpajycoB K abcuucce, mo-
Ka3bIBAIOT JIMHWHU, BIOJIb KOTOPBIX HAXOAMINCH PehePEHTHBIE U TECTOBbIE CTUMYJIBI U BJIOJIb KOTOPBIX OBLIN
M3MEPEHbI TIOPOTH IIBETOPA3INUeHNsI. BepTHKaibHble IMTPUXOBbIE JIMHUHU MOKA3bIBAIOT TOYKHU, B KOTOPBIX
JIMTHUH, TPOXOZISIIINE TIOJI YIJIOM +45 IPajiyCcoB, mepecekaioT CHHe-KeITYIO JINHMUIO.

Tax kak cy6bEKTHBHAS OIEHKA [[BETA CUITBHO 3aBUCUT OT MOJIOKEHUST CTUMYJIA Ha HAKJIOH-
HOU JINHUM W TTOCKOJIbKY MbI XOTEJU MOMENIaTh HAOMIONATENSAM UCIOIb30BaTh [[EHTPATBHYIO
TeHzieHnuIo (KoTopas TpuBesa 6bl K MUHUMAIbHBIM MOPOTaM /Ui pepePeHTHOTO CTUMYJIa, Ha-
XOIIIETOCS B CePeINHE UATla30Ha I[BETOB BCeX ceMU pehePeHTHBIX CTUMYJIOB KaXK/10H cepun),
IKCTIEPUMEHT COCTOSLT U3 HECKOTBLKUX OT0KOB. TTOpPOT B KaXKIOM OT0Ke U3MEPSIITH OTIETHHO JIJIsT
Ka’KI0TO pedepeHTHOTO CTUMYJIA, HO TOPOTH 7 BceX pedePEeHTHBIX CTUMYJIOB, HAXOISIINXCS
Ha OJTHOI OPTOTOHAIBHON JIMHUY, U3MEPSLIN B 0iHOH cepu. [Tocse oTBeTa HabIOMaTENSA 3BY-
KOBOII CUTHAJT YKa3bIBAJI HA TIPABUJIBHBIN M HEIIPABUIIbHBII 0TBeT. [loporu 1Betopasinyenus
MU3MEePSLIN C TOMOIIBIO TIPOIIEAY Pl «JIECTHUIIA», KOTOPAas MpeKpaIiaiach mocie 15 nameneHui
HarpasJeHuii oTBeTa. 3HaueHus nocaearux 10 mepern6GoB yepeaHsaim st HOJTYYeHUs TI0PoTa.
Paccrosinne Mexxmy pechepeHTHBIM M TECTOBBIM CTUMYJIAMH YMEHbBIIATIOCH TTOCTE TPEX MOCIE0-
BaTETHHBIX MPABUILHBIX OTBETOB W YBEIMUMBATIOCH MOCJTE OJHOTO HETPABUIBHOTO, TAKIM 00-
Pa3oM, TTOJIYYEHHBIN HAME OPOT COOTBETCTBOBAJ 79,4% MPABUJIBHBIX OTBETOB Ha TICHXOMETPH-
yeckoii dpyuximu (Wetherill, Levitt, 1965). IlBetHocTu pedepPEHTHBIX U TECTOBBIX CTUMYJIOB
CHavaJa 3a3jlaBaiich B eunuiiax abenuccs (T. e. ux L/(L+M) koopauHatsl, wiu 1), a 3atem co-
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orserctytomue S/(L+M) KOOpArHATHI BBIYKC/ISIUCH TAKUM 00Pa3oM, 4TOOBI TECTOBbIE CTHMY-
JIBI JIe;KAJTU HA OJTHOM M TOH Ke MPSMOil. B Kajk/1oM MTperbsIBJIEHNN Y OJIHOTO U3 TECTOBBIX CTUMY-
7108 6bi1a Koopunata |, ay apyroro —1,.1 | paBusnacs l-koopaunare pedepentnoro cTumy.ia,
YMHO3KeHHOI Ha hakTop o, a ], papHsAnace l-koopaunaTe pedepeHTHOrO CTUMYIA, pa3/ie/IeHHOI
Ha dakTop o, rae o Beeraa >1,0. [Tocse Tpex MpaBUIBHBIX OTBETOB Ta BEJIMUNHA YMEHBITATACH
Ha 10 %, a mocJie 0HOTO HETPaBUIBHOTO OTBeTa OHa yBesmunBaiach Ha 10%, ocraBasich Beerma
6oupme 1,0.

[Toporu paznmuenust /17151 ceMu peepeHTHBIX CTUMYJIOB BIIOJIb KaXKI0W U3 TISATH JINHWH 13-
MepsJId B OJTHOU 3KCIEPUMEHTAIbHON cepuu, HO KaKAYI0 U3 NATU JIUHUM UCIIOJIb30BAJIN B Pa3-
HBIX CECCUsIX, KOTOPbIe MOIJIU IPOXO/IUTh B Pa3Hble dKCIIepUMeHTa/bHble uu. Kaxknas cepus
MOBTOPSIJIACH TIATH pa3. [lopsgok cepuii 1 MOPSAA0K peepeHTHBIX CTUMYJIOB BHYTPH KasK/I0M ce-
pur ObLIN CITyYallHBIMI. Y HAMBHBIX HaGJIF0aTe el H3MEPSIIU TIOPOTY [[BETOPA3INYEHIIS TOJBKO
BJIOJIb OJTHOM M3 TISITH JIMHUIM, KoTopast rmepecekana jguamio [[65—576 HM B TOUKe ¢ KOOPAUHATON
L/(L+M)=0,62.

Jlunus J165—576 mm Obliia HaMU B3sITa Kak [peABapuTe/ibHast OlleHKa CUHe-KeJaTON JIn-
HUU, TI0JIy4eHHas B APYTUX aHAJOIMUHBIX uccaepoBanusax. s nabmonareneit M nu MB/]
OBLITN TIOJTyY€eHbl MHIMBU/LY aJbHbIE SMITUPUUECKIE JaHHbBIE Ui TOCTPOECHUST MHIUBULYTbHON
TPAHUIIBI MEKY KATETOPUSMU. B mepeMeskaonxcs 9KCIIePUMEHTATbHBIX CEPUSIX Mbl U3Me-
PSU TTOJI0’KeHNe TOUYKU TIepexo/ia OT KPACHOBATHIX K 3€JIEHOBATHIM OTTEHKAM, B TO BPEM KakK
IBETHOCTHU CTUMYJIOB U3MEHSLIUCH BOJIb TEX JKe MSTH JUHUH ¢ HAKIIOHOM +45 IpalycoB, BI0JIb
KOTOPBIX U3MEPSLIN IIOPOTU IIBETOPa3IndeHust. B aToil cepuu cTUMYJIOM ObLI IEJIbIii IKCK TOTO
JKe [uaMeTpa, 4To U B CJydyae U3MEPEeHUs MOPOroB I[BETOPA3INYEHUs, TIPEIbIBISIEMbII TaK-
xe Ha 100 Mcex. Habuogateneit mpocuin myTeM HAKATHST TeX JKe KHOMOK Ha MyJIbTe YKa3aTh,
KaKOI OTTEHOK MPUCYTCTBYET B I[BETE JIMCKA — KPACHOBATBIN WJIN 3eJIeHOBAThIH. W 1t aHTio-
TOBOPAIIUX, U JIJIS PYCCKOTOBOPSIIIUX Hab/roaTesieil KpacHbII U 3eJIeHbIIl [[BETa SIBJISIOTCS OJl-
HO3HAYHBIMU. UTOOBI YMEHBIIUTD BIMIHIE TIOBTOPEHUS OHOTO ¥ TOTO e WM OU4eHb OJU3KIX
CTUMYJIOB, Mbl UCIIOJIb30BAJIM OHOBPEMEHHO YEThIPE CIYYailHbIM 00PA3OM IIepeMesKaIOIIuecst
«JIECTHUIIbI», JIBE U3 KOTOPHIX HAUMHAJIUCH C TIPEbsBJIEHNS 3aBE/JOMO 3€JIEHBIX OTTEHKOB, a
nBe — 3aBefoMo KpacHbIX oTTeHKoB (Jordan, Mollon, 1995). Kak u B ciyuae mBeropasimde-
HUSL, KQKIAST «JIECTHUIIA» 3aBePIIaiach mocie 15 nu3MeneHnit KaTeropuii OTBETOB, a TOCIEHITE
10 Touek mepernba yCpeaHsIMCh. 3aTeM IPOBOAMIOCH YCPEAHEHIE YeThIPEeX TaKUM 00pasoM
MTOJTyYEeHHBIX 3HAYEHU, M 9TOT Pe3yJabTaT PACCMATPUBAJICS KaK MOJydeHHas B IAHHON cepuun
OTleHKa TIOJIOXKEHUS 1[BETA, KOTOPBIN HE COJEPKUT HU KPACHOTO, HU 3€JIEHOTO0 OTTEHKOB. JTH
CepUU TakyKe IOBTOPSUIM IIATh pa3 I KaxA0ro HabJrogaTess; MOPSIJA0K U3MEPEHUs TOYKU
nepexoia JJist KaskA0H 13 TSITH ToueK mepecedeHust ¢ anHuei 165—576 HM ObLT cy4aiiHbIM B
KaK/ION Cepum.

Jxcnepumedr 1 a. PesyabraTsl

Ha pwuc. 3 mpuBezienbl MOJIOKEHUS TTIOPOTOBBIX 3HAYEHUI TECTOBBIX CTUMYJIOB, HAHECEH-
Hble Ha auarpammy 1BetTHoctu MakJlaona-Boiintona. Kaxaas napa rouek coejiiieHa KOPOTKOM
JIMHUEH U IpejacTaBisger cobo0il MoJ0KEeHNe ABYX TECTOBLIX CTUMYJIOB, KOTOPbIE HaOJI0LATE b
pasznnyaet B 79,4% upenbsiennii. Baosnb kaskioit U3 JMHMI, HAYIHMX HOJ YIJI0OM +45 Tpajsycos
K abciucce, HAOMOAeTCs U3MEHEHVE PACCTOSTHISI MEXK/LY IBYMSI TECTOBBIMU CTUMYJIaMU: HaM-
MEHBIITNE PACCTOSHUS MEXAy HUMU (M, CIel0BaTeIbHO, Jiydlllee pa3jindeHne) JOKATN30BaHbI
GJIMBKO K cepeluHe U3MEPEHMsI AUalla30Ha TeCTOBBIX CTUMYJIOB.
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Puc. 3. Manast yactb MaciiTaGupoBaHHOI guarpamMmer 1iBetHocteit MaxJlaoga-Boiintona. Kaskaas
mapa To4eK, COeIMHeHHAst KOPOTKOI JIMHUeEH, TOKa3bIBAeT ITOJI0KEHHUE ABYX TECTOBBIX CTHMYJIOB B MOMEHT
pasimuenust B 79,4% ciydaes, T. €. B TOUKe TIOPOTOBOTO Pa3IMYEHNs, /sl IBYX HalOJioaTeseii, moaromy
JUIMHA NITPUXA OTpaxkaeT BeJMuuHy rnopora. Ciesyer OTMETHTD, YTO MOPOT /71l pe)ePEeHTHOTO CTUMYJIA C
koopaunatamu 0,6262, 0,0763 (mTpux, 3aKJII0YeHHBIN B KPY’KOK HA KPACHOW JIMHUK ) MEHbIIIe, YeM TI0POT
17151 pedeperTHOro cTuMyIa ¢ koopanuatamu 0,6683, 0,048 (mTpux, 3aKTIOUEHHBIN B KPY’KOK HAa PO30BOI
JIMHUK ), XOTs OCJIEIHUI HaXOAUTCsE HaMHOro Ouvske K /165 kak B equnuiax L/(L+M), Tak u B efHUIIAX
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Puc. 4. lloporn B exunaniax o B 3aBucumoctu ot L/(L+M) xoopannaTel pecepeHTHOTO CTUMYJIA.
Kaskabiii Habop Touek (0603HaYeHHbIN PasHBIMU CUMBOJIAMHU ) COOTBETCTBYET OJJHON U3 JIMHUM, HIYIIUX 1O/
YTJIOM +45 TPaxycoB U MEePIEeHINKYISTPHBIX CHHE-KeITON JUHIK (CM. prC. 2, TpaBas TaHesn). Ha merene
npuBeenbl 3HaueHust L/(L+M), B KOTOPBIX COOTBETCTBYIOIIAS IMHUS [IEPECEKACT UCXOAHYIO CUHE-3KEJITYIO
sunuio. Opannara npezacrasiseT dhaktop o B exnnunax L/(L+M), npu KOTOPOM /iBa TECTOBBIX CTHMYJIA
pazimyaiorcest ¢ TouHocThio 79,4% (cM. Metonuky). CIUTONIHbIE JUHUN TPEICTABIISIOT AIPOKCIMAIIIIO
HKCHEPUMEHTATILHBIX TOYEK 0OPATHBIMY TTOJMHOMAME TPETHEro TOpsiiKa; (hopMa KPUBBIX Oblia BbIGpaHa
YCJIOBHO JIJIs OIIEHKH MUHUMAJIBHBIX [IOPOTOB [[BETOPA3INYEHNST, KOTOPBIE IPHBEAEHBI HA PIIC. 5, U HE NMeeT
HUKAKOW TEOPETUIECKON 3HAYNMOCTH.
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Macmitab u3MeHeHUsT TIOPOTOB TIBETOPA3IUYEHUS B PA3HBIX YUACTKAX [HATPAMMBI T[BET-
HOCTEeH MOJKHO GoJiee HATJISITHO YBUJETh HA PUC. 4, TJie IPUBEIEHBI TIOPOTOBBIE 3HaUeHUs (hak-
TOpa O JIUIsT TisITh cepuil. AGCIcca oporoBbiX 3HadeHuil GakTopos — Koopaunara L/(L+M),
wi |-xoopauHaTa COOTBETCTBYIONETO ped)ePEHTHOTO CTUMYJIA. BepTUKAJIbHbIE TyHKTUPHbIE
JIMHUU TIOKA3bIBAIOT |-KoopauHaTy HelTpanbHoro (hora Metamepa /165, KOTOPBINA MbI HCIIOJIB30-
BaM B aKcnepuMenTe. OpanHaTa MpejicTaBisieT 3HadeHue (dakTopa 0O, Ha KOTOPBIN Kakaas u3
TIOJIOBUH JINCKA OTJIMYATACh OT COOTBETCTBYIONIEH [-KoOpAHATEI pedhepeHTHOTO CTUMYyTa (CM.
Metoauxy). [IpuBenennbie Ha puc. 4 3HaueHnsd (akTOPOB COCTABJLIOT IPUMEPHO IIOJIOBUHY
COOTBETCTBYIOIUX TPAAUIIMOHHBIX OTHOIIeHUIT Bebepa. CriioniHbie JUHUM — alllIPOKCUMAIUs
CeMM HKCIEPUMEHTATBHBIX 3HAYCHUIT (DAKTOPOB, MOJTYYEHHBIX B/IOJIb OIHOH U3 AT JTuHWH. /115
ATMPOKCUMAIMK MBI IPUMEHUIN 0OPATHBIE TOJUHOMBI TPEThEN CTEIeHN. DTU KPUBbIE UCITIOJIb-
30BaJIMCh TOJHKO /IJIsT HAXOKIEHIS MUHIMAJILHOTO (haKTopa B KaK[0H CepUH JaHHBIX (CM. pHC. 5,
He3aIoJIHEHHbIe KPYKKH ), HO OHU He HecyT HUKaKOTO TeOPeTHYECKOrO CMBICIA.

oM : Ma

=3 s
T 0
;I . d
A N &
ot
%
A :
R s R
580 nm £00 rim a00nm |
' ' . : ! : : :
[1 %1 06 0T 08 o5 06 or [iE-]
LiL+M) LIL+M)

Puc. 5. Yactb MacimtabupoBaHHoi guarpamMmmbl iBetHocteit MakJlaozna-Boitnrona, na KoTopoii cpas-
HUBAIOTCA TOJI0KEHNS MUHUMAJIbHBIX TIOPOTOB 1IBETOPA3JINYEHIS U TOYEK TIePeX0/ia OT KPACHBIX K 3€JIeHbIM
OTTEHKaM. 3aroJHEHHbIE KPY/KKHU TIPEJICTABIISIIOT IIBETA, KOTOPbIE HAOJIOIATE N OIIEHMBAIOT KaK He COJep-
JKalllie HU KPACHBIX, HU 3€JIeHbIX OTTeHKOB. He3arosHeHHble KPYKKU TPEACTABISAIOT OJ0KEHUS MUHU-
MAaJIbHBIX IOPOTOB, TOJYIEHHBIX B PE3YJIbTaTe alllPOKCUMAIINN TOJTMHOMAMNI 9KCITIEPUMEHTAIBHBIX H3Mepe-
HUIT 10 METO/INKE BBIHYKAEHHOTO BbIOOpa (CM. puc. 4)

PesybraThl AByX HabJOIaTEe el CXOKI MEKIY COOOI: B cIydae YeThIPeX U3 MATH JIMHU,
KOTOPBIE TTepPecekaloT CUHe-KeITyio JUHUI0 B Touke, paBHoil L/(L+M) 3nadenuio nBeTHOCTH
J165 n menbinux snavenuiit L/(L+M), sHadenust hakTopoB NMEIOT MUHUMAJIbHbIE 3HAYEHUS, a
abCoMIOTHBIE BeJMUnHbl of Haxozxarces mexay 1,0005 u 1,001. B ciayuae nocaegueid, naToil ce-
pun (caMblii IpaBblii HAOGOP AAHHBIX, KOTOPBI COOTBETCTBYET JKEJITHIM L[BETAM) BBIPAKEHHDII
MUHUMYM OTCYTCTBYET, — aHAJIOTUYHBIN PE3yJIBTAT MbI TIOJYYUIN U B caydae mapadoBeaTbHbIX
nannbix (Danilova, Mollon, 2010).

Ha puc. 5 mpuBezieH y4acTok quarpammbl iBetnocteit MakJlaona-Boitarona, rie HaneceHbr
MTOJIOKEHUS TIEPEXO/HBIX TOYEK OT KPACHOBATHIX K 3€JIEHOBATHIM IBETaM (CILIONTHBIE KPYKKN ),
olpezesieHHbIe U3 GeHoMeHoMornIeckux cepuii (eM. Meroauky). B exuannax l-xoopauHats
cpelHye BeJIMYMHBl CTAHAAPTHBIX OMMOOK CPEIHUX 3HAYEeHWIl TOYEK Iepexoja COCTaBJILIU
0,0003 (M/T) u 0,0008 (JIM): 9Tt BEeJITMUUHBI TIOJyYeHbI KAK PE3YJIbTAT YCPEJIHEHUS CEPUTL, TTPO-
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BE€ICHHDBIX B Pa3HbIC 9KCIIEPUMEHTAJIbHbIC THU, 1 TTIOKa3bIBAalOT, 4YTO Ha6JHOlIaTe]II/I MOTYT IPOU3BO-
JINTb (bEEHOMeHO]IOI‘I/I‘{eCKI/Ie OLIEHKM C BBICOKOI CTEIIeHbIO IIOBTOPSAEMOCTH pe3yJibTaTa.

Ixcnepument 16. PesyabraTbl

Ha puc. 6 npuBeseHbl pe3yibraThl 9KCIEPUMEHTA € yYaCTHEM IeCTH HAUBHBIX HaOIo1aTe-
Jiett, y KOTOPBIX TIOPOTH I[BETOPA3INIEHUST M3MEPSLIN TOJIBKO BIOJIb OMHON U3 TISATH JIUHIL, KOTO-
past iepecekaet JuHuio J165—-576 HM B Touke L/(L+M)=0.62. Kax/piii Habmto1aTe b BHITTOTHIIT
IIeCTh TIOBTOPEHUI CEPUH, U3 KOTOPBIX ISATh TOCAeAHNX OblIn yepeaHensl. Ha pucyHke npuse-
JIeHBl yCPeIHEeHHbIe JaHHble BCeX IIecTu HabiogaTesel, a ommrOKy Ha rpaduKe MPeACTaB/IsaIoT
cTaHZapTHbIE OINOKK CpeAHero. JuciepcuoHHblil aHaIu3 MOATBEPKIAET JOCTOBEPHOCTD U3Me-
HEHHsI TTOPOTOB Pa3INUEHHUST B 3aBUCUMOCTH OT TIOJIOKEHUST pehepeHTHOTO CTUMYJIa Ha JIWHUH,
MIPOXOJISAIIEN MO yTIoM +45 TpajiycoB K abciucce u nepecekawriei ocb 165—-576 M B Touke L/
(L+M)=0,62: F|6]=16,63, p<0,0001.

vou0 - Ikcnepumenr 1 a,6. O6cykaenune

10018

HpI/I HCIIOJIb30BaAHUMN  TPAAUITUOHHOI'O

10016 » (oseasbHOTO CcTUMYJIA (JIUCKA pazMepoM 2 yr-

B i JIOBBIX TPAJyCa, Pa3/esIeHHoOTO HA JIBE YACTH)
E | : # MBI OOHAPYKWJIN HAJUMYHe OrPAHUYEHHOTO
S _/?/ ydacTKa Ha [rarpaMmme BETHOCTH, Tie HabJIo-

ekl . __,__; ' HaloTcss Gojiee HU3KME TOPOTH PasIHyYeHUsT
10108 | [[BETOB. JTOT PE3yJbTaT COrJIacyercst ¢ Ha-
onoe: . . : . | IIUMU JIAHHBIMHY, TIOJYYeHHBIMU B TIapadoBea

(Danilova, Mollon, 2010). dannoe sgBienue
BCTPEYAETCs KaK y OMBITHBIX HabJogaTesei,
TaK U y HAUBHbBIX, KOTOPbIe He 3HAIM Ilejiei
DKCIIEPUMEHTA.

LA(L+M)

Puc. 6. Cpennee 3HaueHue I1IOPOTOB, TIOJIY-
YEeHHOE Ha IMIECTH HAMBHBIX HAOIIOMATeNsIX (3KC-

nepument 16). Opaunara rpaduka npeacrasisier
coboii dakrop o B exunuiax L/(L+M), Ha koro-
PBIii JIBa TECTOBBIX CTUMYJIA OTJINYAIOTCS OT pede-
pentHoro (cM. Metonnky). Cemb pedepeHTHBIX
CTUMYJIOB HAXO/ISATCS HA KPUBOIA, TPOXOAIIEH TOJL
yrioMm +45 rpajycoB kK abciucce, U IepeceKaioT

Eciu 6bI 1MOJIOKEHNST MUHMMAJTbHBIX
MOPOTOB 1IBETOPA3JINYEHHsI COBITAJAMN C TOY-
KOIi Ha jguarpamme IBETHOCTH, Tjie HEeHpOH-
HBIIi KaHaJI, ONPEeIesISIONMi OTHOIIEHUE BO3-
Oysxaennii L- 1 M-kosibouek (cm. Beenenue),

cUHe-KeATyTo JuHNIo [[65—-576 HM B TOUKe ¢ KOOp-
munaroit L/(L+M)=0.62. ITorpemtsoctn Ha rpadu-
Ke TIPEeJICTABISIIOT CPEeAHEKBAJPATHYHDIE OIHOKM
cpenHero ecru Habuoparesneid. CruionHas Jiv-
HUSI — QIIIPOKCUMAIIUST JIAHHBIX OOPATHBIMU 110-
JIMTHOMAaM! TPETHETO TIOPSIIKA, KOTOPbIe HE NMEIOT
TEOPETUYECKOTO 3HAUCHNUS

HaXO/IUTCS B PAaBHOBECUH, TOT/Ia MUHUMYM He
JIOJIKEH 3aBUCETH OT BEJIMYUHBI CUTHAJIA, T10-
CTYIIAIOIIEro OT S-K0JI00YEK, U BCETa H0JLKeH
HaXO/UThCA Ha BEPTUKAJIBHON JUHUM, COOT-
BETCTBYIOIIEN OTHOMY 1 TOMY Ke 3HAUeHUIO
L/(L+M). /Jlpyrumu cjoBaMH, IOJOXKEHUS
MUHUMYMOB JIOJIKHBI UIMETh BCETZla OJHO U TO Ke 3HaueHue Ha abcimcce s BCeX cepuil gaH-
HBIX Ha puc. 4. V13 pucyHKa ke BUAHO, YTO MHUHUMYMbI UMEIOT pasHble 3HadeHus adbcuuccsl. C
JIPYTOIi CTOPOHBI, OPAMHATHI MUHUMYMOB TAaK)Ke HE COOTBETCTBYIOT OJITHOMY U TOMY K€ 3HAUEHUTO
S/(L+M). BmecTo aTOoro 1py yBeJMUEeHUN 3HAYEHWIH OPAUHAT MUHUMAJIBHBIX TOPOTOB IBETO-
pasIuYeHMs 3HAYEHUST aOCIIUCC YMEHBIIAIOTCS, T.€. IPYU YBEJMUEHUH CUTHAJA, TOCTYMAOIIETO
B S-KOJIGOYKH, MUHMMAJIbHBIE TIOPOTY 1[BETOPA3/IMYEHUsT HAOTIOMAI0TCS TPU MEHBIITUX OTHOCH-
TeJIbHBIX BO30YKAeHNAX L- 1 M-koa6ouex.
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Puc. 5 TIOKa3bIBA€T, YTO /IJIsI ABYX Ha6]IIOlIaTe]Ieﬁ MUHHUMYMBI IIBETOPA3TNYECHUS HAXOAATCA
OKOJIO CUHE-KeJITOMI JIMHUHW, KOTOPas olipe/esieHa 1JiA TEX Ke H3.6JIIOH3.T€JI€I'/JI n3 ux (I)EHOMGHOJIO-
TNMYeCKUX OII€HOK. ﬂpyI‘I/IMI/I CJIOBaM¥, MUHHUMaJIbHbIE TIOPOTU IBETOPA3JINYECHUA PACIIOJOKEHDI
B6JII/ISI/I TpaHUIIbl MEXAY ABYMA KaTETOPUAMU I[BETOB, T.€. BOIM3N TPpaHUIIbI MEK/Y KPpaCHOBATbI-
MU 1 3€JI€EHOBATBIMI OTTEHKaMU IIBETOB.

IAkcnepumMeHT 2. KOHTPOJIbHBII 3KCIIEPUMEHT

SIBnsiercs m oGHAPYKEHHBIH HaMU 9hPeKT HATIMYMS MUHIMATBHBIX TOPOTOB TIBETOPA3-
JINYEHWs HA TPAHUIE KATErOPUil IeliCTBUTENbHO CEHCOPHBIM 3(phHEKTOM, MJIN Mbl UMEEM JIEJIO C
HEOIIPe/IeJIEHHOCTHIO B YIIOPSIZIOUEHIH IBYX 1[BETOB, IIPUHA/JIEKAIINX OJJHON KaTErOPUH, U OTIpe-
TIeJIEHUH TOTO 1[BETA, Y KOTOPOTO 3eT€HbIi OTTEHOK O0Tee BhIpaskeH?

[t 0TBeTA Ha 9TOT BOMPOC MBI TIPEIOKUIN HAGTIONATESIM OTIEHUBATD TOJBKO HATMYNE
W OTCYTCTBYE TIBETOBLIX PA3INInil 6e3 ompeiesieH s HapaBIeHyst pasanymit. Ecom B axcrie-
puMenTe 1 HabIOATEST IPOCKITH CKa3aTh, KaKas U3 TIOJOBUH JUcKa bosee 3eqenast (uau 6osee
KpacHasi), TO Telepb Mbl CIPANIUBAEM TOJBKO, OJJMHAKOBbIE WJIM Pa3HbIe 10 I[BETY ITH JIBE T10-
JoBUHBL. TpasuiinonHas npolenypa «OMMHAKOBbII—pPa3HbIiiy», I/l TPeAbIBIAIOTCS TOJBKO /1Ba
CTUMYJIa 1 HeOOXOAUMO CKa3aTh, OJMHAKOBbIE OHU WJIN Pa3Hble, B JaHHOI CUTYaI[M HE OUEHb
MOJIXO/INT, TTOCKOJBKY KPUTEPHH MOKeT MEHSTBHCS B cJIydae Pa3HbIX I[BETOB. JlJIs 3TOTO aKcIie-
pPYIMEHTa MbI TIPUMEHIJIN BapUaHT TPOIEAYPhI «OJMHAKOBBII—PasHbI», HO HabI0AaTe b OBLI
TOCTABJIEH B YCJIOBHUS BBIHYKACHHOTO BEIOOPA, — aHAJIOTHYHAST TIPOIeypa Oblia CTOMb30BaHa
B DKCIIEPUMEHTaX 110 [BeTopasindyennio MostonoM u Kasonunycom (Mollon, Cavonius, 1987).
Kaxmoe 1pemrbsiiiennie COCTOSIO U3 IBYX BPEMEHHBIX HHTEPBAJIOB, KAK/BIN 13 KOTOPBIX COZEP-
JKaUT JIVCK, Pa3/ieJICHHBIN Ha [iBe YacTu. B oHOM mHTepBasie (OH MOT OBITh U MIEPBBIM, 1 BTOPHIM )
JIBe TIOJIOBMHBI JIMCKa OBLIM OJMHAKOBbBIE IO IIBETY, a BO BTOPOM MHTEPBAJE OHU OTJIUYAJIICH.
3amaveii HAOTOATENS B 9TOM 9KCIIEPUMEHTE OBLIO YKa3aTh, B KAKOM WHTEPBAJIE — MEPBOM TLIH
BTOPOM — HAXO/IWJIUCH JIBE PA3HbIE TI0 IIBETY TTOJTOBUHBI JIICKA.

Idxcnepumenr 2. Merouka

Hab6modamenu. B axcriepumenTe 2 npuHUMasu yyactue jsa apropa cratbu (MB/I u JIJ/IM),
a TakKe TPU HAUBHBIX HAOJIOATEIS], He OCBEOMJIEHHBIX O IeJISIX 9KcIieprMenTa. HauBHble Ha-
GJIroTaTesIn He MMEJTH HapyIIIeHHIT IIBeTOBOTO 3peHust (IIPOBEPEHBI ¢ ucosb3oBanreM Cambridge
Colour Test), ux poHOil sI3bIK OBLT AHTITUHCKIIA, OHY IPUHUMAJIK yYaCTHE TAKKE M B DKCIIEPU-
MeHTe 1a.

Annapamypa u cmumyavl. B sxcriepyiMenTe pUMeHsIIach Ta jKe araparypa, 4To U B 9KC-
nepumenTax 1a u 16. CtumyJibl TaksKe ObLIN HOXO0KU, TOJIBKO BMECTO OJHOTO BPEMEHHOIO MH-
TepBajia KakI0€ TMPEIbABICHUE COCTOSAIO0 U3 JABYX BPEMEHHBIX WHTEPBAJIOB JJINTEIHHOCTHIO
100 mcek, pasaesentbix 500 mcex. B oiHOM BpeMeHHOM MHTepBaJIe ABe MOJOBUHBI UCKA ObLIK
OJIMHAKOBBIE 10 TIBETHOCTH, & B IPYTOM WHTEPBAJIe OHU Pa3InJainch. Tak ke Kak 1 B 9KCIEPU-
MeHTe 1, cpefiHss ApKocTh AUCcKOB Oblia Ha 30% BbIlle, YeM SIPKOCTh (DOHA, KOTOPast COCTaBJIAIA
10 kn/m? B equnuiax sipkoctu MKO ApKocTb KaxKI0ii MOJIOBUHBI JMCKA HE3ABUCUMO Bapbu-
poBajii B rpeenax £ 5%.

IIpouedypa. VizmepeHust MOPOTOB [[BETOPA3INIEHSI OBLIH ITPOBEAEHBI TOJBKO BIOJIb OTHON
U3 TISITH JIMHUT, TPOXOISIIIUX MO YIJIOM +45 TpasycoB K abCIIucce U UCIOIb30BABIINXCS B 9KC-
nepumente 1: ata smnust nepecekaer /165—-576 um och B Touke ¢ koopaunatoit L/(L+M)=0,62.
Kaxk u B axcrepumenTe 1, moporu pasinderns ObLIN U3MEPEHBI I KaXK0r0 13 ceMu pedepeHT-

1931°

50 © MockoBCKuMIN rOPOACKOW MNCUXOMNOro-neaaroruyeckuii yHusepcuTet
© PsyJournals.ru, 2010



M. B. lanunosa, /. /[. Moaion

HBIX CTUMYJIOB BJIOJIb BBIOPAHHOW JUHUH. [IperbsBIsINCH He caMi pehepeHTHBIE CTUMYJIBI, a
TOJIBKO J(Ba TECTOBBIX CTHMYJIa ¢ KoopauHatamu L/(L+M) Goubie u Menbire pedepentHoro. B
3aBUCUMOCTH OT OTBeTa HAaBJII0/[aTe st PAaCCTOSHIE Ha inarpaMMe [[BETHOCTEN MEK/Ty TeCTOBBIMU
CTUMYJIAMHU YMEHBIIATN W YBEJUIUBAIIH 110 TOMY K€ TIPABUITY <JIECTHUIIBI»>, UTO U B HKCIEPU-
MmenTe 1. [Toporu passimdyeHus 718 Pa3HbIX pehePEeHTHBIX CTUMYJIOB U3MEPSIJIM B OJIHOM cepun
B caydaitnom mopsiike. Ceprn MOBTOPSIIN He MEHee TIATH pas, HO GOJBITMHCTBO HabIoaTenei
BoITOTHIIIH 8— 10 cepwuit, 1, TaKUM 00pa3oM, KayKas TOUKa s KAsKI0TO HABIIOIATe st sIBISIETCS
CPeIHUM 3HAYeHUEM 10 MEHbIIIEH Mepe TISITU TOBTOPEHMIL.

Ikcnepument 2. PeaybraTol u 00CyK/1eHHEe

Ha puc. 7 nzobpaskena KprBasi, MOKA3BIBAIOIIAS CPEIHIE 3HAYEHUST TOPOTOB 1[BETOPA3IH-
YeHU [IATH HAOTIoaTe e, IPUHUMABIINX yyacThe B akcriepumente 2. OmmbK CpeIHETO, TIPH-
Be/leHHbIe Ha TpadhuKe, MPEICTABISIOT CPEAHEKBAPATHYHbIE OTTHOKH CPETHETO TISITH HabI0/1a-
Teseft. /lcepCMOHHBIIN aHAIN3 TIOATBEPILI, YTO TIOPOT I0CTOBEPHO MEHSIETCS B 3aBICUMOCTH OT
nosioxkeHus pedepentnoro crumyna: F[6]=2,73, p=0,036.

10024 1 Takum o6pasom, ahdexT, KoTo-
s ) .- PpbIil OBLT MOJTyUeH B sKciiepuMenTe 1,
| COXpaHSEeTCs PU U3MEHEHUU 3a/1aul,

Aty [ . | [OCTABJEHHOW 1epes HaGJI0IaTesIeM.
g 100 - ) T /L laske eciu He TpebdyeTcs ONpeNenTh
& 1 l I | [IPUCYTCTBUE TOTO UM NHOTO OTTEHKA
1008 i"-——.——~"’

B CTUMYJIe, CYIIECTBYIOT IIBETA, IOPOTU
{014 PasIMIeHNd KOTOPbIX MUHUMAJIbHBL
ITOT pe3ysbTaT TpeAINosaraeT, 4To
MOJIyYEHHBINT HAMW B 9KcTiepuMenTe 1
10010 . ; addeKrT He cBA3aH C COOTHOIICHUEM

0.0 061 0.62 0.83 0.64 (1)
KaTeropyu 1BeTa 1 ero Ha3bIBAaHUEM.
LIL+M)

Puc. 7. Pe3yisraThl 9KCIIepUMEHTa 2, B KOTOPOM OIIpe- Ob6mee obcy:xenue
JIeJISJIA TIOPOTH  1IBETOPA3JIMYEHUS, MCHOJb3YST METOJIUKY
BBbIHY’K/IEHHOTO BbIOOpPA B CJlydyae OIEHKH <OJMHAKOBBIH—
pasHblii». TOUKM IIpeACTaBIAIOT CpejiHee 3HAYeHUE [T A TH
nabmonareseil. Opaunara rpaduka — GakTop O B eMHUIIAX B obmactn amarpaMMbl IIBET-
L/(L+M), Ha KOTOpBI iBa TECTOBBIX CTUMYJIA OTIMYAIOTCS
oT peepeHTHOTO B UHTEPBaJIe, T/ie TPebsIBISAINCH PA3HbIe
ctumyabl (cM. Metoauky). Cemb pedepeHTHBIX CTHUMYJIOB
HaXOJATCSI Ha KPUBOIA, TPOXOJIAIIEN TIO/L YIJIOM +45 rpajy- HaCblICHHOCTH  TOHOB  OT  CHHHX
coB K abcIricce, W MepecekanT CHHe-KeTyIo Juamnio /165— (c 7neBoit cTOpoHBI OT Touku /165
576umBTOYKe c koopauHaToit L/(L+M)=0,62. Ilorpemnoctu JMarpaMMbl) 10 OexoBatbix (B 06-
Ha TpaduKe IPeACTaBIAIOT CPe/NeKBa/paTIHbIe omubKu mactu JI65) W KerToBaTHIX (CrpaBa
cpentero nsaTu Habsogareseil. CIulonHast IUHUST — alllPOK-
CUMAIIUsT IAHHBIX 0OPATHBIMU [IOJIMHOMAMU TPETHETO MOPSI/I- or J165), Haxoautes 061acTh HISKUX
Ka, hopMa KPUBBIX He MMeeT TeOPETUIECKOTO 3HAUCHUST IIOpOroB pa3Jn4€Husd, T. €. yJAydIlIeH-

HOTO T[BETOPA3IndeHus1. Ta 061acTh
PacIioyioskeHa ¢ OTPUIATENBHBIM HAKJIOHOM Ha JIMarpamMMe MpubIM3uTeIbHO BJIOJIb CUHE-KeATOl
JIMHUH U TI03TOMY HE COOTBETCTBYeT TOUKe PABHOBECHS MAPBOIEJLTIONIPHOTO KaHAIA, KOTOPBIH
ompesiesisieT OTHOIeHne Bo30ykaeHnit L- 1 M-Kom60Uek: ecin pasindeHne 1MBETOB B HAIINX
HKCIIEPUMEHTAX 3aBUCUT OT PabOThI HTOTO KaHaJIa, TO TOTia MUHUMAJIbHbIE TIOPOTH JOJKHbI Ha-

1.0012 -

Heﬁponubte KaHaJlbl U KOZHUMmMuUe -
Hble ueemossvle Kamezopuu

HOCTEH BJOJIb CUHE-KeJITON JIMHUM,
r/le TIpe/ICTABJIeHbl I1IBeTa CpeaHel
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GJII0IaThCsI BCera TIPU OAHOM U ToM ke 3Hadernu L/(L+M). 3to sHauenue L/(L+M) posmkHO
coorBercTBoBarh 3Haveruio L/(L+M) namrero nocrosiinoro ¢gona — /165, Tak Kak HeHPOHHbIE
KaHaJIbl HanboJiee YyBCTBUTENbHBI K MAJIBIM OTKJIOHEHHSIM OT I[BETa, K KOTOPOMY aJIallTHPOBaHA
spurenbhas cucrema (De Valois et al., 1967; Payruan, Cososbesa, 1954). Eciu e pasinyenue
[[BETOB B HAIlleM 9KCIIEPUMEHTE 3aBUCUT OT PabOThI KaHasIa, KOTOPBIN MOIydaeT BXO OT MaJIbIX
6ucTpaTudUIMPOBAHHBIX FAHTJIMO3HBIX KJIETOK CETUYATKH, TO CIEAYET OKUAATh MHUHUMAIbHbIE
noporu B 001acTh 1BETOB ¢ KoopauHaroii S/(L+M) dona J165.

Bwmecre ¢ TeM, 061acTh 06HAPYKEHHBIX HAMU MUHUMAJIbHBIX TIOPOTOB COOTBETCTBYET (XOTSI
U He COBCEM TOYHO) TPAHUIIE MEKY CYOBEKTUBHBIMU KATETOPUSIMU I[BETOB ¢ OTTEHKAMU KPACHO-
IO, C OHOM CTOPOHBI, ¥ 3€JIEHOT0 — C APYTOM. DTa rpaHKIa IPEACTABILET OO0 INHUIO, TIPOXO/Is-
TIYIO Yepes3 YNCTHIN CHHUI M YNCTBIH JKeJAThIH. B KadecTBe mepBOHAYAIBHON OIIEHKN 9TOW JTMHUN
MBI BBIOGPAJIH JIMHUIO, KOTOPAst IIPOXOIMT Yepes YUCThIi KeaThiid (576 HM) u J165. ITa ke JTuHUS
IIPOXO/IUT Yepe3 TOUYKY 478 HM: COIVIacHO JINTePaTyPHLIM JJAHHBIM, 3Ta TOUKA JICXKUT B IIpeieiax
YUCTBIX CHHUX I[BETOB JIUIS PasHbIX HabJoaTeseil. B Hammx sxcnepuMenTax s nabogaresneit
MB/I u I/IM B cepusx, caydaiiHbiM 00pa3oM II€PEMEIIAHHbIX ¢ CEPUSMU 110 U3MEPEHHIO II0PO-
TOB I[BETOPA3JINYCHUS, MBI TAKKe ONPEAETUIN WHANBUILYaTbHbIE (DEHOMEHOJIOTUIECKIE TPAHM-
I[bI MEJK/IY 3€IEHOBATHIMU M KPACHOBATBHIMU IIBeTaMu (PUC. 5). ITa TPAHUIA TPOXOIUT IPHUMEP-
HO MapaJjieIbHO MOJIOKEHNI0 MUHUMATBHBIX MTOPOTOB. B mcnxodusnyecknx akcrepuMenTax He
CJEyeT OKUIATh TOUHOTO COBIMAICHNS CYOBEKTUBHBIX OIIEHOK ¥ KOJTNYECTBEHHOTO M3MEPEHUS
noporos paznudennd. C oJ{HOI CTOPOHDL, OlIpe/ieieHle MUHUMAJIBHBIX IOPOTOB B HAIIIEM CJIyvae
3aBUCUT OT MPUGTUKEHMS TIPOU3BOJILHBIMU (DYHKITMSAMU JUCKPETHBIX TOUEK, MOJTYYEHHBIX B 9KC-
nepumenTe. C ApyToil CTOPOHBI, OIEHKA TOJOKEHUS YUCTBIX I[BETOB (XOTh M XOPOIIO BOCIIPO-
M3BOJIMMAas B PasHbIe 9KCIIEPUMEHTAIbHbIE JIHU ) 3aBUCUT OT CyOhEKTUBHOTO KPUTEPHUS KAsKIOTO
HaOJTIOATeIs, B YaCTHOCTH, OT IPUMEHEHUS OIIPEIETIEHHO CTPATErii B T€X CJAYYasX, KOTIa OT-
HeceHre GUHAPHBIX 1IBETOB K OJHON M3 KaTeropuil B 06acTu, GJIM3KOH K MepexoLy, 3aTpy/iHe-
Ho. TIpy MOCTAHOBKE 3a/1a4i KayKeTCsl JOCTATOYHO OYEBH/IHBIM ITPOCUTH HABIIONATENS HAKATH
OTIPE/IETICHHYIO KHOTIKY, €CJTM JIUCK KasKeTCS KPACHOBATBIM, U JIPYTYIO — €CJIM OH COJIEPKUT 3e1e-
HoBaTble oTTeHKU. ONHAKO IPU JIUTEIbHOCTSX npeabssienus 100 mcek u 1Bertax, OJM3KUX K
TpaHuIle TIePexo/ia, TTOSBIISIONMUIICS Ha KOPOTKOE BPEMST INCK HIUKOT/IA He KAKEeTCST OJTHOPOHBIM:
HabogaTe I coodIIAMH, YTO YaCTO PasHble YUaCTKH JUCKA Ka3aJiCh 3eJCHOBATBIMMU, a IPyTHe
YacTHU B TO Ke BpeMsl Ka3allch KPAaCHOBATBIMHU.

Kpacno-3enenvuii kanan

Jlo cux mop u3 00CysKIeHUsI PE3YJIBTATOB HAIIMX 9KCIIEPUMEHTOB MOKET MOKA3aThCsl, 4TO
HA TIOPOTY PA3JIMUYEHUST CYIIECTBEHHO BJIUSIET TPAHUIIA MEKIY KATETOPUSIMU OMHAPHBIX IIBETOB
(KpacHOBaTbhIe U 3€JIEHOBATBIE), KOTOPAS BBISBJISETCS HA KOTHUTUBHOM, IEHTPAJIHLHOM, YPOBHE.
OJ1HaKO BO3HUKAET BOIMPOC, KOTOPBIN y:Ke TIOHMMAJICS BO BBe/ileHn™: cyTecTByeT Jiu HeHpoH-
HBII KaHa, PYHKIIMOHUPOBAHUE KOTOPOTO CMOTJIO ObI OOBSICHUTD U HATMYINE MUHIMAJBHBIX T10-
POTOB [BETOPA3JIMYEHIS, ¥ HAIMYKE TIePexo/ia 0T OUHAPHBIX KPACHOBATHIX 1[BETOB K OUHAPHBIM
3eJIeHOBaThIM LiBeTaM? Takoil rUIOTeTHYeCKUI KaHaJl JOJDKEH OT/IMYAaThCs OT KaHAJIOB, COOT-
BETCTBYIOIIUX OCHOBHBIM OCAM JuarpaMMmbl 1iseTHocTei! MakJ/laona-bBoitnTtona (cMm. Benenne).
Ero BX0J1 I0JKEH 00pa3oBbIBATHCSI CUTHAJIAMU [TPOTUBOIIOJIOKHOTO 3HaKa 0T M-KOJI00U€eK U OT
kombuHatmn L- u S-kombouek. B wccmenoBaTebecKoil TUTEPAType BCTPEUAIOTCST COOOTIEHHST O
CYIECTBOBAHUM HEHPOHOB, IS KOTOPHIX BX0OAbI S- 1 L-kosbouek cunepruunsl (De Monasterio
et al., 1975; Valberg et al., 1986). Eciu IpeaionoKuTh CyliecTBOBaHUE KaHaIa, IOJIyYaioIlero
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TIPOTUBOIIOJIOKHbIE BXOABI OT M-KOJGOYEK, ¢ OHON CTOPOHBI, 1 0T KoMOuHaimu L- u S-komn6o-
4eK — ¢ IPYTOH, TO TOT/IA TIBETA, IPU KOTOPHIX TIOPOTH PA3IndeHust OYLyT MUHIUMAIbHBDI, IOJKHbI
COOTBETCTBOBATDH IIBE€TaM, KOTOPbI€ ITIPUBOJAT 3TOT Hpe[[HOJIaFaeMbeI KaHaJ B paBHOBeECHE. Taxue
I[BETA IOJKHBI 00ECTIEINBATH TTOCTOSTHHOE OTHOTIIEHIE CUTHATOB OT M-K0T60Yek K KOMOUHAITITH
cUrHaJIoB OT S- 11 L-kos60uek. Ecin Gbl TaKOH KaHaJI CYIIECTBOBA B 3PUTEIBHOI CHCTEME, TO €T0
paboTa ecTecTBEHHBIM 06pPa30M 00 BACHMITA GBI CYIECTBOBAHIE MIEPEXO/IA OT KPACHBIX K 3€JIEHBIM
I[BETAM U HUKAKWUX CIEIUATbHBIX MPeobpa3oBaHUil Ha KOTHUTHBHBIX YPOBHSIX HE TPeOHOBATOCH
OBl 151 OOBACHEHVISI HAJTMYUS TPAHUIIBI MEJKILY 9TUMU KATETOPUSIMU.

IIpeovioyuue uccaedosanusn

[Tpennaraempbie HaMu AaHHble O HAIMYUU TAKOTO KAHAJIA COTJIACYIOTCSI C M3BECTHBIMU Pe-
3yJIbTaTaMi U3MEPEHVsI 9JUTHIICOB pasinueHust. boiiton u apyrue (Boynton, et al., 1983) ompe-
JEJISITTA AJUIUTICHI PA3JINYEHNsT U TIOKA3aJIi CYIIECTBOBAHME OJIHOTO DJIJIHIICA, IIEHTP KOTOPOTO
HAXOWJICS B 00/acTy 6eJI0BaTO-CHHEBATHIX IBETOB, TIE TIOPOTH PA3TUUeHUs GBI MUHUMATh-
HbI B HANpaBjieHuu +45 rpagycos K abermcce. CXOKUe pe3yabraThl ObLIH TOJMYYEHBI B IPYTUX
pabotax (Beer et al., 2006), rae nmpocusn HabsoaTe el MOANGDUIUPOBATH [IBET MCKA HA Yep-
HOM (hoHe TaK, 4TOObI AUCK Kazasics OesbimM. Bee HAbI01aTe i UCOIb30BAJIA OU€eHb Y3K Uil ina-
Ia30H OTTEHKOB 0eJIOr0 B HAIPABJICHUM KPACHBIM—3€JICHBIN, HO MAlla30H UX YCTAHOBKY BJOJIb
0CH CHUH—3KeJIThIi GBI ropasio 6oJjiee MIUPOKUI, YTO YKasbiBaeT Ha 6oJiee TOYHOE PasIndeHIe
OTKJIOHEHUTT OT HEJIOTO [BeTa B HATIPABJIEHUH +45 TPaJyCoB Ha AMarpaMMe TBeTHOCTEl. [[pyTie
asTopsl (Krauskopf, Gegenfurtner, 1992) npuBoasT ommcanue AByX 9JLIUIICOB, KOTOPbIE PACIIO-
JIOJKEHDI HA JIMarpaMMe I[BETHOCTEl ¢ Pa3HbIX CTOPOH TOYKU, COOTBETCTBYIOIIEH aJalTUPYIOIIEMY
Gestomy 11BeTy. B 060UX cirydasix sJIIHICH PACTIONOKEHBI TaK, YTO UX JJIMHHASI OCh HAIIPABJICHA
BJIOJIb CHHE-JKEJITOI OCH B CTOPOHY 6estoro (hoHa, T.e. MOPOTH PasindeHrst MUHUMAJIbHbBI B Ha-
[paBJIeHUH +45 rpaaycos K abciucce.

BoiBoabI

Kax B mapadosea, Tak 1 B poBea CymeCTBYET Psiji [IBETOB, OKOJIO KOTOPHIX MUHUMAJIbHbIE
[IOPOTY 1IBETOPA3INYEHNS MOTYT OBbITh M3MEPEHBI ¢ IOMOILbBIO METOIMKU BBHIHYKIEHHOIO BbI-
6opa (akcnepument 1). OnruMaibHOE I[BETOPA3IMYEHEe — SABJIEHUE CEHCOPHOE, a He Pe3yJib-
TaT HElPABUJILHOM OIEHKN HAJNYUs BTOPOro 1iBeTa (KPacCHOBATOIO WJIU 3€JIEHOBATOI0) B IIBETE
OJTHOM M TOM ske Kareropun (aKcriepuMerT 2). [losokeHne Touex onTUMaTbHOTO 1{BETOPA3IIyie-
HUSI TPUMEPHO COOTBETCTBYET TIOJIOKEHUIO IPAHUIIBI MEK/IY KDACHBIMU U 3€JIEHBIMU OTTEHKAMH,
OJIHAKO HA/MYMEe TAKOIO y4acTKa HEBO3MOKHO OOBACHUTD ABYMS OIIIOHEHTHBIMU IIBETOBBIMU
KaHaJlaM¥, Ha CYIIEeCTBOBaHNE KOTOPBIX B 3PUTEIBHON CUCTEME YKa3bIBAIOT JAHHBIE DJIEKTPO-
(puszumosornyeckux u rcuxoU3NUECKUX IHKCIEPUMEHTOB. Hasinune MUHMMATbHBIX TTOPOTOB
[[BETOPA3JINYEHUSI U TIOJIOKEHIE CyObeKTUBHON TPAHUIIBI MEKY KPACHBIMHE 1 3€IE€HBIMI IIBETA-
MU MOKHO OOBSICHUTD, IPEAIIOJIOKHIB CYIIECTBOBAHIE HEHPOHHOTO KaHasIa, KOTOPbIil MOJIyJaeT
BXO/IbI TIPOTUBOIOJIOKHOTO 3HaKa 0T M-Koi6ouek 1 ot komGuHanuu S- u L-kosnbouek. OgHako
Ha/IMYMe TAKOro KaHaua He 00bACHSET, To4eMy 00/1aCcTh OITHUMAIbHOTO [{BETOPA3INYEHMS Orpa-
HUYEHA YACThIO AUArPaMMbl [BETHOCTHU B PalloHe TOUKK GEJI0TO aalTUPYIOIero hoHa U He BbI-
ABJISETCS NP yaadeHrr oT (hoHa B 00e CTOPOHBI 110 HAIIPABJIEHUIO K YMCTHIM [[BETaM — CUHEMY
U JKEJITOMY.
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COLOR DISCRIMINATION AND COLOR CATEGORIES

DANILOVA M.V., 1. P. Pavlov Institute of Physiology, RAS, St. Petersburg
MOLLON D.D., University of Cambridge, Cambridge

The subjective boundary in colour space between reddish and greenish hues is not aligned with either of
the chromatic channels that have been found by electrophysiological recordings from the retina and the lat-
eral geniculate nucleus of primates (Derrington, Krauskopf & Lennie, 1984). Yet we found that chromatic
discrimination is enhanced in the vicinity of the perceptual red-green boundary. Thresholds were measured
for brief (100-msec) foveal stimuli using a spatial forced-choice procedure: observers were required to judge
whether the left or the right half of a bipartite field was the greener. In interleaved runs we also obtained
empirical estimates of the subjective boundary between reddish and greenish colours. Both types of meas-
urements (performance measurements of thresholds and subjective judgements of hue) were made in the
presence of a steady background that was metameric to CIE Illuminant D65.
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To exclude the possibility that larger thresholds in more distant areas from the blue-yellow line arise
because of uncertainty in correctly ordering colours that lay within the same category, we ran a control ex-
periment. In this experiment, the task was still a criterion-free forced choice, but the observer had to judge
only whether a difference of chromaticity was present. A minimum of the subjects correctly completed this
task..

Byzov classically proposed the general rule that sensory neural channels are maximally sensitive to per-
turbations around the activity level set by the background. In the present case, the chromaticities that give
the lowest threshold are chromaticities that lie along the subjective red-green hue boundary, implying a
neural channel that is aligned with the red-green axis of colour space.

Keywords: colour vision, chromaticity diagram, colour discrimination, colour categories, unique hues,
psychophysics
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