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Color Basics

- Color Basics Workbook

Welcome to the Konica Minolta Outward Associates Color Basics web-based
training course. This course is estimated to take 30 minutes to complete.
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@ Learning Objectives

= You will understand what light is and the role light plays when
you perceive color
= You will know the types of colors and how they can be classified

= You will understand that external factors play a role in how one
color can be perceived differently

= You will understand why color management techniques are
necessary to output consistent color across different devices

Bbl MoOiMMeTE, YTO TaKOE CBET, 1 KaKyt PO/Ib UFPaeT CBET, KOTAA Bbl BOCMPUHUMAETE LBeT

Bbl y3HaeTe TUMbl LBETOB M CNOCOObI MX KAaccuduKaLmm. Bbl MOMMETE, YTO BHEWHME GaKTOpbI UrpatoT
POJ/Ib B TOM, KaK OfIMH LIBET MOXET BOCMPUHUMATLCA NO-PasHOMY.

Bbl noiimeTe, noyemy MeToApl yrpasieHUs LUBETOM HEOBXOAVMMbI A8 BbIBOAA COMIaCOBaHHOIO LiBeTa Ha

PasHbIX YCTPONCTBAX

In this course, you will learn about color basics. The learning objectives for this
course are listed here.
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Course Overview

= Whatis color?

= Perception of color

= Attributes of color

= Factors that affect color
= Types of color

= Working with colors

= Color gamut
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Y10 TaKkoe uBeT?

BocnpuaTtne ugeta

ATpnbyTbl LBETA

®aKTopbl, KOTOPbIE BAUAIOT HA LBET
Twunbl uBeTa

PaboTa c uBeTamm

LiseToBasa ramma

ASSOCIATE
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1 What Is Color?

= Electromagnetic spectrum INeKTPOMArHUTHbIV CNeKTP
* Visible light BuAMMbIii cBET

In this lesson, we will explore where color comes from. We will learn about a small
region of the electromagnetic spectrum called visible light.

B 3TOM ypOKe Mbl pacCMOTPUM, OTKyaa bepeTca ugeT. Mbl y3Haem 0 He60/bLLOM

obnactu INNIEKTPOMATHUTHOTIO CNEKTPa, Ha3blBaeMOM BMOAMMbIM CBETOM.
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= Range of all possible frequencies of electromagnetic radiation. [1anasoH BCex BO3MOMKHbIX HacTOT 3/1EKTPOMArHUTHOTO U3/Ty4eHHs.
= Low frequency = long wavelength Hw3kas yacToTa = AIMHHOBONHOBAA
= High frequency = short wavelength BbICOKaA 4acToTa = KOPOTKOBO/IHOBAA
= \Visible light is a small region of the electromagnetic spectrum. BUAMMBIN CBET - 370 HeBObLWas 061aCTb 31EKTPOMArHUTHOTO CMeKTpa.

Visible light

Name of Radio waves Microwaves Infrared
wave

Ultra violet X-rays Gamma

Wavelength . ‘ . r .
(meters)  4p2 1 1 107t 10-2 107 1074 1075 1076 107 10°® 109 w0010 g0 g1

Lengthof 1 1\
wavelength & . ol ‘
Fe=al|

football-field human bee pin head virus atom nuclei

The electromagnetic spectrum is the range of all possible frequencies of
electromagnetic radiation. The spectrum ranges from low frequencies that are used
for modern radio communication to gamma radiation at the high-frequency end. The
lower the frequency is, the longer the wavelength and the opposite is true for higher
frequencies which have smaller wavelengths. A wavelength is the distance from
peak to peak of a wave. As you can see from this illustration, radio waves are as
long as a sports field while gamma waves are as short as an atom.

The range of wavelengths the human eye can perceive is referred to as visible
light. Visible light is a small region of the electromagnetic spectrum. The colors that
we perceive differ depending on the wavelength of the light we are seeing. Light that
is out of range for the eye is considered invisible.

9!'IEKT|C)OMaI'Hl/ITHb|l\/JI CNeKTp - 3TO AMNaNna3oH BCeEX BO3MOKHbLIX HaCTOT 3/1EKTPOMATHNTHOTO
N3NYHEHNA. CﬂeKTp Konebnetca oT HU3KNX 4aCTOT, KOTOpPble NCNOMIb3YIOTCA ANA COBpeN\eHHom
pagnoceAasn, 40 raMma-m3ny4eHmnAa Ha BbICOKOYaCTOTHOM KOHLE. YemM HUMXKe YacToTa, Tem ANnNHHee
AMHa BOJIHbI, A HaO60pOT anAa H6onee BbICOKMX 4acCTOT, KOTOpPble UMEKT MeHbLUWNE ANTNHbBI BOJTH.
,ﬂ,]’ll/lHa BOJIHbI - 3TO PaCCTOAHME OT NMNUKA A0 NMMKa BOJIHbI. KaK BUAHO 13 3TOro PUCYHKa, PaanOBOJIHbI

MMELIOT TaKyto XKe A/MNHY, KaK CNOPTMBHOE MNOoJie, @ raMMa-BOJIHbl CTO/1b XK€ KOPOTKNE, KaK aTOM.

[nanasoH onH BOJH, KOTOprVI MOXET BOCMPUHMMATb 4ye/I0BEYECKUMN rnas, Ha3blBaeTCA BUAMMbIM
CBETOM. Bl/l,ﬂ,l/ll\/\bllz CBET - 3T0 HebonbLlaa 0b61acTb S/IEKTPOMATHUTHOIO CMNEKTPA. LLBETa, KOTOpPble Mbl
BOCMPUHMMaeM, pa3In4akoTCA B 3aBUCMMOCTM OT AJZINHbI BOJ/IHbI CBETAQ, KOTOprm Mbl BMaAUM. CBeT,

HaxoAALLMICA BHE 30Hbl BUAMMOCTU, CYMTAETCA HEBUANMbBIM.
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CnekTpasibHOe paccenBaHne NPOUCXOAMUT,

Korza 6enblii CBET NPOXOAUT Yepes Npusmy.
= Spectral dispersion happens when

white light passes through a prism.

= The resulting rainbow is called a visible
color spectrum.
Monyyatowancsa pagyra HasbiBAeTCA BUAMMOW LLBETOBON raMMOWA.
= The Visible colors of the spectrum are:

= Violet Buonetra
= Indigo NHauro
= Blue CUHUIA
= Green 3e/1eHbli
= Yellow KenTblin
= QOrange OpaH:KeBblin
= Red KPacHbIM
= Conditions such as color blindness can 500mm 600mm 700mm

alter the way a person perceives color.

Takue YCNnoBUA, Kak 4aNbTOHU3IM, MOTYT
U3MEHUTb BOCNPUATUNE LLBETA YE/TOBEKOM.

When white light passes through a prism, the light is separated into the layers of a
rainbow that is called a visible color spectrum. This process of separating the light
into a spectrum is called spectral dispersion.

The color spectrum shows the range of wavelengths visible to the human eye. As
the wavelengths vary, so do the colors that we see. The colors of the spectrum that
appear most vividly to the eye are: violet, indigo, blue, green, yellow, orange, and
red. Keep in mind that the human eye is not necessarily an accurate scientific
measuring device. The same color of light may appear differently from one person
to the next. A person who is color-blind may not perceive any shades of color.

Koraa 6enblit CBET NPOXOAUT Yepes NPMU3My, OH Pas3aeNseTcs Ha CIoW pagyru, KoTopan
Ha3blBaeTCA BUAMMOM LIBETOBOM raMMoi. ITOT NPOLECC pa3AeleHNA CBeTa Ha CNEKTP Ha3blBaeTCH
CNEeKTPabHOM AMCNEePCUEN.

LIBeTOBOM CneKTp NOKa3blBAeT AMANa3oH A/IMH BOIH, BUAMMbIX YENIOBEYECKOMY rN1a3y. [TOCKONbKY
ONIVHbBI BONIH MEHSIOTCA, MEHAIOTCA U LIBETA, KOTOPbIE Mbl BUAMM. LIBeTa cneKkTpa, KoTopble
Hambonee ApKO BUAHbI rNasy: GMONETOBbIN, UHAMUIO, CUHWUIA, 3€NEHDbIN, KENTbI, OPaHMKEBbIN U
KpacCHbI. VimeiTe B BMAY, YTO YENIOBEYECKUI INa3 He 06A3aTeNbHO ABAAETCS TOYHBIM HayYHbIM
n3amepuTenbHbiM Nnpndopom. OAMH 1 TOT XKe LIBET CBETA MOXKET BbIrAAETb NO-Pa3HOMY OT
OZIHOTO YesnioBeKa K Apyromy. Yenosek, CTpaAatolnin 4aNbTOHU3MOM, MOXKET He BOCMPUHMMATb
uBeTa.
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1 Lesson Summary

In this lesson, you have learned:

= Light is a type of electromagnetic wave
= The splitting of light is called spectral dispersion

= The range of wavelengths the human eye can perceive is
referred to as visible light

Ha 3ToMm ypoKe Bbl y3HaN:

I Csert - 370 TMN 3N1EKTPOMArHUTHOM BO/HBI

H Pacuiennenme ceeta HasblBaeTCA CNEKTPaAbHOM aucnepcueit

B [11ana3oH AAWH BOAH, KOTOPbIV MOMKET BOCMIPUHUMATb YeN0BEYeCKMi a3,
Ha3blBAETCA BUAVMbIM CBETOM.
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2 Perception of Color

= Definition of color
= How we perceive color
= Absorption of light

BocnpusaTtue userta

M Onpepnenexve useta

. Kak mbl BOCNPUHUMaem uBeT
. nornouieHune ceeta

In this lesson, we will explore the perception of color.

B 3TOM ypOoKe Mbl pacCMOTPMM BOCMPUATHE LBETA.
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Definition of Color

= Color is a property that an object has that produces sensations on the eye as a result of
the way an object reflects or emits light.

LgeT - ato CBOWCTBO 0bObEKTA, KOTOpOe Co3aa€eT OWyLUWeHNA Ha rna3y B pe3ynbtaTte TOro,
KaK 06bekT OTpaXaeT Uau n3ny4yaet CBET.

b=
=
v d
A Light Source An Object The Vision of An Observer

Color is a property that an object has that produces sensations on the eye as a
result of the way an object reflects or emits light.

To perceive color, three essential elements must be present:

* Alight source
 Anobject
The vision of an observer

Color is perceived when light emitted from a light source reflects off of an object and
then viewed by an observer. If there is no light, one cannot see anything because of
the darkness. If there is no object, color is not generated. If there is no eye, color
cannot be perceived.

LiBeT - 3TO CBOWMCTBO 06BbEKTA, KOTOPOE CO3/aeT OLLYLIEHUA Ha a3y B pe3ybTaTe TOro, Kak 06bEeKT OTpaXKaeT
WU U3NIyYaeT CBeT.

[lna BoCnpuATUA LBETA A0/KHbI NPUCYTCTBOBATb TPM OCHOBHbIX 3/1EMEHTa:

® NICTOYHUK CBETa

¢ O6beKT

* BUAeHUe HabnopaTena

LiBeT BOCNPUHMMAETCA, KOraa CBET, U3/1y4aeMblil UCTOYHUKOM CBETa, OTPaXKaeTca OT 06beKTa 1 3aTem
npocmatpuBaeTca Habaogatenem. Ecnm ceeTa HeT, U3-3a TEMHOTbI HUYEro He BUAHO. Ecan obbekTa HeT, uBeT
He reHepupyeTca. Ecv HeT rnasa, LBET He MOXKEeT BbITb BOCMPUHAT.

11



outiard

ASSOCIATE

How We Perceive Color

= Light is reflected off the surface of an object and enters our eyes.

CBeT OTpakaeTca OT NOBEPXHOCTM 0bbeKTa M NonajaeT B HalUW rnasa.
= Associated information is conveyed to the brain and the brain perceives color.

CBA3aHHaA VIHd)OpMaLJ,I/Iﬂ nepepnaetca B MO3r, U MO3Ir BOCNPUHUMaET LBET.

a

KpacHble cBETOBbIE BONMHbI
oTpaatoTca ot A6/0Ka.
[pyrvie uBeTa BNUTbIBAIOTCA.

Red light waves are Mosr nHtepnpetupyet

reflected off the apple. S MHGOPMALMIO 1 BOCTPUHUMAET
N

Other colors are absorbed.

®doTopeL,enTopHble KNETKM rasa LBeT A610Ka KaK KpacHbIit
nepejatT MHGOPMaLMIO O LBeTe
06bEKTOB B MO3T

Photoreceptor cells in the eye
relay the objects color
information to the brain

MWW

The brain interprets the
information and perceives the
color of the apple as red

MANANW NNV

Why does this apple appear red?

Remember, the white light from our light source actually consists of all the colors in
the color spectrum. When white light hits the surface of the apple, the waves that
are not the color of the apple are absorbed. The remaining light waves, which are
red, are reflected. Photoreceptors in the eye, called cones, relay the information
about the apples color to the brain. The brain interprets the information from the
cones and perceives the color of the apple as red.

So, an apple appears red because the surface of the apple reflects red light and
absorbs the light of other colors.

Moyemy 3TO A6NOKO BbIFAANUT KPACHbIM?

MoMHUTe, 4TO Benbli CBET OT HALLEro UCTOYHMKA CBETA HA CAMOM [ie/ie COCTOUT M3 BCEX LiBETOB B
LiBeTOBOM crekTpe. Koraa 6enblii cBET NafaeT Ha NOBEPXHOCTb ABNOKA, BO/IHbI, HE ABAAOLLMECS
uBeTom Ab60Ka, nornowatotcA. OcTaBLIMECA CBETOBbIE BO/IHbI KPACHOIO LBETA OTPAXKaOTCA.
doTopeuenTopbl B r1a3y, Ha3biBaemMble KONOOUYKaMK, NnepeaaroT MHPOPMaLMIO O LBeTe ABNOK B
Mo3r. Mo3r UHTepnpeTupyeT MHGOPMaLLMIO 13 KONBOYEK N BOCMPUHMMAET LBET A6/10Ka Kak
KpacCHbIMN.

Taknm o6pa30M, A610K0 BbIrNAANT KPACHbIM, NOTOMY YTO MOBEPXHOCTb Ab10Ka OTpa*Kaet KpaCHbIVI
CBET U NOrnowaeT CBET APYIruX LBETOB.

12



Absorption of Light

= |f the object is white, all light is
reflected and no light is absorbed
Ecnn 06bekT 6enblit, Becb cBET
OTparkaeTca 1 CBET He NoraoLiaeTcs

If the object is black, all light is absorbed and no light is reflected

Ecnm obbekT ‘-{eprlﬁ, BECb CBET NOrNOLWaeTCA U CBET HE OTPa*KaeTcAa

How about black and white? If the object is black, all light is absorbed. Since there
is no light reflected, the color will be black. If the object is white, all light is reflected.
Since no light is absorbed, the color will be white.

Many people will say ‘wear light color clothes in summer and dark color clothes in
winter.” This saying is related to the absorption of light. Since light colors reflect
heat while dark colors absorbs heat, wearing white is a good way to stay cool in the
summer. This effect is related to the absorption of light.

Kak HacueT yepHoro n 6enoro? Ecnm o6beKT YepHbIn, BeCb CBET NorsowaeTtca. MoCcKonbKy ceeT
He oTpaKaeTca, LuBeT byaeT yepHbiM. Ecnn 06bekT 6enbiii, BeCb CBET OTpaXkaeTcA. [MoCKONbKyY
CBET He nornowaetcsa, uset byaet 6enbim.

MHorue ntoam ckaxyT: «Hocute ofexkay CBeTN0ro LuBeta 1eTOM M 04eXKAYy TEMHOTO LiBeTa
3MMOW». ITO BbICKa3blBaHWE CBA3AHO C NornoweHnem ceeTa. [OCKoNbKY CBET/ble TOHA
OTpaXKaloT TEMO, @ TEMHbIE TOHA NOFNOLWAT TENN0, HOCUTL 6eblit - XopoLumniA cnocob
COXPaHATb NPoXnagy NeTomM. IToT 3PPeKT CBA3aH C NOrNOWEHMEM CBETA.

13



2

outiard

Lesson Summary

In this lesson, you have learned:

= Coloris a property that an object has that produces different
sensations on the eye

= Three required elements to see color are light, object, and
vision

= Light is reflected off the surface of an object. Receptors in the
eye send information to the brain to interpret and perceive
color.

LLBeT - 3TO CBOWCTBO 06bEKTA, KOTOPOE BbI3bIBAET Pa3/INUYHbIE OLLYLLEHMUA B
rnasy.
Tpwu 0653aTeNbHbIX 3N1EMEHTa, YTOObl BUAETb LIBET: CBET, 0OBEKT U 3peHue

CBeT OTpaykaeTcA OT NOBEPXHOCTM 06bEKTA. PeLienTopbl B F1a3y NOCbIIAOT
UHGOPMaLMIO B MO3T, YTOBbI MHTEPNPETUPOBATL U BOCIPUHUMATD LIBET.

ASSOCIATE
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3 Attributes of Color

= Chromatic classification XpomaTiuecKas Knaccudukalma
* Hue

= Brightness
= Saturation

OTTEHOK
APKOCTb

HacblleHne

Now that you understand how color is perceived, we will explore the attributes of
color.

Tenepb, KOrga Bbl NOHUMaeTe, Kak BOCNPUHUMAETCA LIBET, Mbl PAaCCMOTPUM ero anM6yTbI.
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Chromatic Classification of Colors

Achromatic

Black Gray White

Chromatic

Color spectrum

Monochromatic

One color

The term chromatic is an adjective that refers to the characterizations of color.
Three terms are used to discuss the chromatic classification of colors: achromatic,
chromatic, and monochromatic.

An achromatic color is white, black and any of the various shades of gray between
them.

A chromatic color is any color other than black, white or gray.

Also, the term monochromatic can be used to describe a single color of a specific
wavelength.

TepMUH XPOMATUYECKUIN - 3TO NpUNaraTe/ibHoe, KOTOPOe OTHOCKTCA K
XapaKTePUCTMKaM LiBeTa. TpU TePMMUHA UCNONBb3YIOTCA ANA 0bcyKaeHus
XPOMATMYECKOM KNAaCCUPUKALIMK LIBETOB: aXPOMATUYECKMIA, XPOMATUYECKUI U
MOHOXPOMATUYECKUMA.

AXxpomaTnyeckuin uget - 6enbiin, YepHbl U N10OOMN U3 Pa3NYHbIX OTTEHKOB CEPOrO
MeXay HUMMW.

LLBeTHOM LBeT - 3TO Nt060W LBET, KPOME YepHOro, 6enoro nam ceporo.

Kpome Toro, TepMUH K MOHOXPOMATUUYECKMIA» MOMKET MCMOIb30BaTbCA AN ONUCAHUSA
OAHOrOo LBeTa onpeaeneHHON A/INHbI BO/HBI.
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= The word hue and color are often used interchangeably

CnoBO OTTEHOK M LIBET YACTO MCMO/b3YOTCA B3aMMO3aMeHAeMO

Red Yellow Blue

Hue, brightness, and saturation are three terms one can use to describe the
attributes of a specific color.

The word hue and color are often used interchangeably. When we call an apple red,
a lemon yellow, or the sky blue we are referring to its hue.

OTTEHOK, APKOCTb M HACbILLEHHOCTb - 3TO TPM TEPMMHA, KOTOPbIE MOYKHO MCMO/b30BaTb A4
onucaHua aTpmMbyToB onpeaeneHHoro LBerTa.

CnoBoO OTTEHOK M LBET YacTo MCNONb3YHOTCA B3aMMO3aMEHAEMO. Korga mbl HasblBaem

A6104YHbIN KpaCHbIVI, JIMMOHHO-¥eNTbI UK HE6ECHO-I'OI'IV60171, Mbl UMEEM B BUAY €ro OTTEHOK.

17
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= Adjust the lightness attribute of the lemon by clicking the adjustment setting buttons

OTperynunpyiite aTpMbyT APKOCTM IMMOHA, HaXKMMas KHOMKN HaCTPOWMKM PeryiMpoBKu

* .

Original

(] [ ] [ [ ]

Darker Lighter

Lightness defines a range from dark at 0% to fully illuminated at 100%. Any original
hue has the average lightness level of 50%. You can lighten or darken a color by

modifying its lightness value.
Use this interaction and explore the lightness values of this lemon.

ApKocTb onpeaenseTt AnanasoH oT TeMHoro npu 0% A0 NoIHOCTbIO ocBeleHHoro npu 100%. ltoboit
OPUIMHaNbHbIA OTTEHOK UMEET CpeaHNIN YPOoBEeHb OcBeLeHHOCTM 50%. Bbl MoXKeTe 0CBET/IUTL UK

3aTEMHUTbL UBET, UISMEHUB €ro 3Ha4yeHne APKOCTU.

Mcnonb3yiTe 3TO B3aMMoAENCTBME U UCCIeAyiMTe 3HAYEHMA NErKOCTU 3TOro JIMMOHa.

18
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OTperynvpyiiTe aTpMBYT HaCbILLEHHOCTU 3TOr0 GPYKTA, HaXKaB KHOMKW HACTPOMKN PEryIMpPOBKM
= Adjust the saturation attribute of this fruit by clicking the adjustment setting buttons

|0%‘ ‘75%‘ |100%|

Less saturated More saturated

Saturation or chroma refers to the degree of vividness the color has. The range of
saturation goes from pure color at 100% to grayscale at 0%. A desaturated image is
said to be dull, less colorful or washed out but can also make the impression of
being softer.

Use this interaction and explore the saturation values of this collection of fruit.

HacbIleHHOCTb UM LIBETHOCTb OTHOCUTCA K CTEMEHM HaCbILLEHHOCTU LBETa.
[lnana3oH HacblLLEeHHOCTU U3MEHAETCA OT Ynctoro useta npu 100% A0 OTTEHKOB
ceporo npu 0%. FOBOPAT, YTO HEHACbILLEHHOE M306paKeHNe TYCKNOE, MeHee
KPacoYHOE MU Pa3MbITOE, HO OHO TaKXKe MOMKET Co3/aBaTh BrnevatieHue bonee
MArKOro.

Mcnonb3yiTe 3TO B3aMMOAENCTBME N UCCAeAYNTE 3HAYEHMA HACBILLEHHOCTM 3TOM
KoNneKunn GpyKToB.

19
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Comparing Attributes

=  What is the hue of the circles? Kakoro ugeta prrm?

*  Which circle is brighter? Kakou kpyr apye?

= Which circle is more saturated? Kakou Rpyr bonee HaCbIIJ.I,eHHbIVI?

Using these attributes of color, compare these two red circles. At first glance the red
circles look the same, but you will notice that they are different in several ways.

First consider the hue. The hue of both is red.

Now compare the brightness. The color of circle number 1 is brighter and the color
of circle number 2 is darker.

How saturated are the circles? The color of circle number 1 appears vivid and the
color of circle number 2 looks dull. As you can see even though both circles appear
red, the colors of the two circles are slightly different.

Mcnonb3ya 3T aTpmbyThl LiBETA, CPAaBHUTE 3T [iBa KPACHbIX KPYXKa. Ha nepsbiit
B3rNA/, KPacHble KPyru BbIrNaAAT OAMHAKOBO, HO Bbl 3aMETUTE, YTO OHM OTINYALOTCS
MO HECKO/NIbKMM MPUYNHAM.

CHavana paccMOTpMM OTTEHOK. LiBeT 060mxX KpacHbIiA.
Tenepb cpaBHUTe APKOCTb. LiBeT Kpyra Ne 1 apuye, a yugeTt Kpyra N2 2 TemHee.
HacKonbKo HacblweHbl Kpyrn? LiseT kpyra N2 1 Bbirnaaut ApKUm, a uset Kpyra Ne 2

BbIFNAAMT TYCKAbIM. KaK Bbl MOXKeTe BUAETb, AaXKe ecn 06a Kpyra BbIrnagaT
KPaCHbIMM, LIBETA ABYX KPYrOB HEMHOIO OT/INYAIOTCA.

20
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Lesson Summary

In this lesson, you have learned:

= An achromatic color is white, black, and gray
= A chromatic color is any color other than black, white, or gray

= A color can be defined with three attributes: Hue, brightness,
and saturation

= Hue refers to an objects color.
= The brightness of a color refers to how light or dark the color is

= The saturation or chroma of a color refers to how vivid the color
is

AxpomaTnyeckui LuBeT - 6enbli, YepHbIN U CEPBIN.

XpoMaTHYeCKMM LBET - 3TO 110O0W LBET, KPOME YepHOro, 6Enoro nam
ceporo.

LLBET MOXKHO OnpeaenunTb C TPEMA aTPUBYTaMK: OTTEHOK, APKOCTb U

HACbILLEHHOCTb

OTTEHOK OTHOCMUTCA K LiBETY O6BEKTOB.

APKOCTb LBETA OTHOCUTCA K TOMY, HACKO/IbKO CBET/IbIN UM TEMHbIN
LBeT.

HacbIWEeHHOCTb MK LBETHOCTb LiBETA OTHOCATCA K APKOCTY LiBETa.

21
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4 Factors That Affect Color

= Differences in a light source

= Direction form which an object is viewed

= Size of the object

= Background over which the object is placed
= Contrast effect interaction

Pasnnuma B UCTOYHMKE CBETA
®opma HanpasaeHUA, B KOTOPOM NPOCMATPMBAETCA OObEKT
Pasmep obbekTa

®OH, Ha KOTOPOM PacnooXkKeH 06 bEKT
KoHTpacTHbIN 3dpPeKT B3aumoaencTema

As stated earlier, color can be seen when there are three essential elements: Light,
an illuminated object, and vision. So why do colors sometimes look different?

Various external factors affect how a color appears. This lesson explores how
external factors play a role in how color is perceived.

KaK yKa3blBanocb paHee, LUBET MOXHO YBUAETb, KOr4a eCTb TP OCHOBHbIX 3/1eMEHTa:
CBeT, OCBeIJ.I,eHHbII\/'I 00bEKT U 3peHune. TakK novyemy Xe UBeTa MHOrAa BoIrNAaAaAT MHaye?

PasnunyHble BHewHMe GaKTOPbI BAMUAIOT Ha TO, KaK NOABAAETCA LBET. ITOT YPOK
nccneayeT, Kak BHelHMe GaKkTopbl UrpatoT Po/ib B TOM, KaK BOCMPUHMMAETCA LiBET.
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Light Source and Directional Differences outiard

ASSOCIATE

= The same apples look different from different angles

OAHU N Te XKe A6.710KM BbIF1AAAT NO-Pa3HOMY NOA4 Pa3HbIMU yrnamm

When light condition and viewing direction vary, the same color can look different.

Viewing these apples from different directions can make them appear brighter or
darker. To ensure a consistent color perception, the angle from which the apple is
viewed and the angle of illumination must be consistent. Any variation of either will
affect how the color of the apple is perceived.

Koraa ycnosua oceeleHnA U HanpasaeHNe NPOCMOTPA UBSMEHAKOTCA, OAUH U TOT XKe
UBET MOXET BbIrNMAAETb NO-Pa3HOMY.

MpoCcMOTP 3TUX ABIOK CO BCEX CTOPOH MOXKET CAENaTb UX ApYE UK TemHee. YTobbl
obecneynTb COrnacoBaHHOE BOCMpPUATUE LiBeTa, yron 0b63opa 1610Ka 1 yron
OCBelLEeHUA A0MXKHbI bbITb 0AMHAKOBbIMK. /Tloban Bapmaumsa N060ro U3 HMX
NOB/MAET Ha BOCNpuUATHE LiBeTa ABN0Ka.
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Size Differences

2

= A small floor sample in a showroom may look different once the entire floor has been laid

down
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The size of an object also affects the way that we see color. Because different-sized
objects stimulate different areas within the eye, a smaller object will appear darker
than a larger object.

For example: after looking at small floor samples in a show room you may find that
the color looks different after the entire floor has been laid down.
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Different Backgrounds outard

ASSOCIATE

= Viewing a color against other colors can vary due to the contrast effect.
= Which of these apples appear brighter?

MpocmoTp LBeTa Ha GOHe APYrMX LLBETOB MOMKET OTIMYAThCA 13-3a 3P deKTa KoHTpacTa.
Kakue 13 aTux AbNOK BbIrNAAAT Apye?

A different background can also greatly influence how we see an object.

For example: apples that are placed against a bright background will appear
different from apples that are placed against a dark background. This perception is
due to the contrast effect of colors. Now we will look at a few ways the contrast
effect can influence the way that we perceive colors.

[pyroit GOH TaKKe MOMKET CU/IbHO BAUATb Ha TO, Kak Mbl BUAUM OO BEKT.

Hanpumep: A610KK Ha ApKom poHe ByayT oTanYaTbca oT A6/I0K Ha TEMHOM
¢doHe. Takoe BocnpusaTME 0OYCNOBNEHO KOHTPACTHbIM 3pdeKTOM LIBETOB. Tenepb

Mbl PAaCCMOTPUM HECKO/IbKO cnocoboB, KaK 3dpdeKT KOHTPACTa MOXKET BINATb Ha
TO, Kak Mbl BOCMPUHUMaAEM LiBETA.
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Contrast Effect outiard

ASSOCIATE

= Perception varies when different stimuli are put side by side to interact with one another

BocnpusaTue BapbupyeTcs, KOraa pasHble CTUMY/Ibl MOMELLAOTCA PAAOM A8 B3aUMOAEWCTBUA APYT C APYroM

To explore contrast effects on hue,
brightness, and saturation, click the
attribute buttons

YT106bI U3Yy4YUTb BANAHMNE KOHTPACTA Ha OTTEHOK, APKOCTb U
HaCbIWEHHOCTb, Ha*XMUTe KHOMKU anM6yTa

Hue (color) Brightness (value) Saturation (chroma) Continue

Contrast effect can be defined as the variation in perception when different stimuli are put
side by side to interact with one another.

Use this interaction and explore contrast effects on hue, brightness, and saturation. When
you are ready to continue to the next chapter, click the continue button.

KoHTpacTHbIN 3ddeKT MoXKeT bbiTb onpeaeneH Kak USMeEHEHME BOCNPUATUA, Koraa
Pa3/INYHble CTUMY/bl MOMELLAIOTCA PALOM A15 B3aUMOLENCTBUA APYT C APYIOM.

Ncnonb3ynte 37O B3aMMOAENCTBUE U UCCeayNTe KOHTPACTHble 3¢ PeKTbl Ha
OTTEHKe, APKOCTU N HacbllweHHOCTU. Koraa Bbl byaeTe roToBbl NEPENTH K
cnepnyloLLemn rnaBe, HaXKMUTe KHOMKY «MpoaonKuToby.
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Contrast Effect of Hue

= Does the orange square look different when it is placed next to different color backgrounds?
OpaH:KeBblIit KBaApaT BbIFNAAUT NO-PAa3HOMY, KOF4a OH PACMO/IOKEH PAAOM C PasHbiM LBeTOM GOoHa?

N =

[ Show orange on red J L Compare both J L Show orange on yellow J

Continue ‘

| Hue (color) ll Brightness (value) || Saturation (chroma) |

Contrast effect of hue: In this example, when an orange square is placed on a red
background the square looks more yellow than the actual orange color. When the

same orange square is placed over a yellow background the square looks more red.

3¢ deKT KOHTPACTa OTTEHKA: B 3TOM NPUMEpPE, KOraa OpaHKeBbIi KBagpaT
MOMeELLLAeTCA Ha KPacHbIN GOH, OH BbIrNAAMUT Bosiee KeNnTbiM, YEM PeasibHbIN
OpaH»KeBblIl LBeT. Korga ToT Ke OpaHMKeBbI KBaApaT PACNo/IOKEH Hag, *KenTbim

(I)OHOM, OH BbIrNAAUT bonee KPpaCHbIM.
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Contrast Effect of Brightness

outiard

= Does the gray square look different when it is placed next to light and dark backgrounds?
Cepblli KBagpaT BbITAANUT NO-APYrOMY, KOTAa OH PACMOOXKeEH PAJOM CO CBET/IbIM U TEMHbIM GOHOM?

L Show gray on dark ‘ Compare both | Show gray on light ‘
Py J

‘ Hue (color) H Brightness (value) H Saturation (chroma) ‘ ‘ Continue ‘

Contrast effect of brightness: Compare these two gray boxes. Notice that the
same gray color looks brighter on a black background and darker on a white
background.

KoHTpacTHbI 3ddeKT APKOCTU: CpaBHUTE 3TN ABe cepble paMku. ObpaTuTe
BHMMAHWE, YTO TOT XKe Cepbli LBET BbIrNAANT ApYe Ha YepHOM GoHe U
TemHee Ha 6enom ¢oHe.



Contrast Effect of Saturation outWard

ASSOCIATE

* Does the blue square look different when it is placed next to a bright and dark background?
Pa3niMyaeTca M CMHWIA KBagpaT, eC/IM OH PACMONONKEH PALOM C APKUM U TEMHbIM GOHOM?

e

[ Show blue on dark ] L Compare both ] [ Show blue on bright }

‘ Hue (color) ‘ ‘ Brightness (value) || Saturation (chroma) | ‘ Continue ‘

Contrast effect of saturation: When this blue square is placed in front of a bright
background the square looks duller than when the square is placed on a dark
background.

KoHTpacTHbIM 3pPeKT HacbILLEHUA: KOrAa 3TOT CUHUIA KBaApaT NnomeLwaeTca
nepea APKMM GOHOM, KBaApaT BbIrNAAMT 6osiee TYCKAbIM, YEM KOrAa KBaapat
NOMeLLAETCA HAa TEMHbIN (OH.
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4 Lesson Summary

In this lesson, you have learned:

= Differences in a light source can affect how color appears

= Differences in the direction an object is viewed from can affect
how its color appears

= The size of an object can affect the way that its color appears

= Colors surrounding an object influence the color perception;
This influence is called contrast effect

Pa3nnuua B ncTouyHuMKe cBeta MOTYT B/IMATb Ha TO, KaK BbIMNAAUT LBET
Pasnnuunsa B HarnpasaeHUn, C KOTOporo 06beKT NPOCMaTpuBaeTCA, MOTyT
B/INATb Ha ero uBeT.

Pa3mep 06bEeKTa MOKET BNMATH HAa cnocob ero OT06pa)KeHMH.

LiseTa, OKpyKawuwue O6'beKT, B/IMAKOT Ha BOCNPUATUE LUBETQ, 3TO BAUAHUE

HasblBaeTca aGdeKTom KoHTpacTa

30



outiard

ASSOCIATE

5 Types of Color

= Reflected color
= Luminous color
= Transmitted color

OTpa’keHHbIN LuBeT
CeeTawwmiAca UBET
MNepenaBaemblit LBET

You have learned what elements are necessary to see color and how the color we see is the
result of light. Now we will explore the three ways color is generated.

Bbl y3HaNK, Kakne afieMeHTbl HeobXxo4MMbl, YTOObI BUAETb LIBET, U KaK LIBET, KOTOPbIN Mbl
BUOUM, ABNAETCA pe3y/ibTaTOM CBeTa. Tenepb Mbl pacCCMOTPUM TPUM crnocoba co3gaHua LBeTa.

31



outiard

ASSOCIATE

Types of Color Interaction

To review information about each type of
color, click the topic buttons.

Y106bI NPOCMOTPETL MHGOPMALMIO O
Ka*KOO0M TUNE LBeTa, HaXKMUTEe KHOMKMK
TEeMbl.

Reflected color Luminous color Transmitted color Continue

Use this interaction and explore the different ways color is generated. When you are
ready to continue to the next chapter, click the continue button.

Ncnonb3yiiTe 3To B3aMMOAENCTBME U UCC/ieayiTe pa3/indHble cnocobbl co3aaHua useta. Korga
Bbl OyZeTe roToBbl MEPENTU K CIeAYIOLLEN TNaBe, HAXKMUTE KHOMKY «MpoaoIKUTbY.

32



Reflected Color outWard

~ ASSOCIATE
>
/ =2
yd =1
K = -

= Some of the light wavelengths are |
absorbed and some are reflected

HekoTopble 13 cBeTOBbIX BO/H
NornouwarTCAa, @ HEKOTOPbIE OTPaXKakTcA

’ Reflected color ] \ Luminous color l ’ Transmitted color ‘ I Continue ‘

When a scene or object is illuminated, some of the light wavelengths are absorbed
and some are reflected. The reflected wavelengths create what we perceive as
color. In this case, the apple is red because it absorbs all other light from the
spectrum except red. Red is reflected from the apple. If no light is reflected or if
there is no illumination, the scene or object looks black.

Korga cueHa nau 0b6beKT ocCBeLlWaeTCA, HEKOTOpPbIE U3 CBETOBbLIX BOJIH
nornowarTCA, a HEKOTOpPbIe OTPaXaloTCA. OTpaH(EHHbIe A/IMHbl BOJIH CO344al0T
TO, YTO Mbl BOCMPUHMMAEM KaK LBeT. B aTom cnyyae A610KO KpaCHOeg, noTomy
YTO OHO NOrnowaeT BeCb OCTa/IbHOW CBET CNeKTpa, Kpome KpacCHoro. KpaCHbIﬁ
OTpa*xKaeTca oT A6n0Ka. Echm cBeT He OTpaxKaeTca Uan HeT ocBelleHnA, CLLEHA
NN 06 BEKT BbIrNAOAT YHEPHbLIMMU.



Luminous Color

Color that is given off
from an object

|
Reflected color Luminous color Transmitted color

Luminous color is the color which is given off from an object. Luminous color
includes the light that is emitted from a fire, florescent lights, and fireworks.

ApKunii uBeT - 3TO UBET, UCNYCKaeMblii 06bekTom. CBeTOBOM LBET

BK/IlOUaeT B ceba cBeT, u3nyyaembliit orHem, ¢payopecueHTHble 1amMmnbl U
denepBepKu.
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Transmitted Color outWard

*  Color is generated when light passes LigeT reHepMpyeTcs, KOraa CBeT NPOXOAMT Yepes
through a transparent medium NPO3payHyio cpeay
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Transmitted color is generated when light passes through a transparent medium,
such as a color filter. In this example, these glass bottles act as filters that block

certain wavelengths and allow others to pass through.

MepeaaHHbIN UBET reHepupyeTCcs, Koraa CBeT NPOXOAUT Yepes NPOo3padHyto
cpeay, Takyto Kak uBeTHON GuabTp. B aToM Nnpumepe 3TM CTEKNAHHbIE BYTbINKK
AENCTBYIOT KaK PUNbTPbI, KOTOPble 6IOKMPYIOT onpeaeneHHble AJIMHbI BOJH U

MO3BO/IAOT NPOXOAUTb APYIUM.
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5

outiard

Lesson Summary

In this lesson, you have learned:

= A reflected wavelength creates what we perceive as color
= Luminous color is the color which is given off from an object

= Transmitted color is generated when light passes through a
transparent medium

e OTpaKeHHas A4/MHa BOJIHbI CO34a€ET TO, YTO Mbl BOCMPUHMMAEM KaK
uBer.

o CBETALLMIACA LIBET - 3TO LIBET, U3/ly4aeMblii 0OGbEKTOM.

e [lepeaaBaemblii LiBET reHepUpyeTca, Koraa CBeT NPOXOAUT Yepes
npo3payHyto cpeay.

ASSOCIATE
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6 Working with Color

= Additive system
= Subtractive system
= Color harmony

AppUTUBHAA cucTEMA
CybTpaKTMBHasA cucTema
LiBeToBas rapmoHua

The process of mixing colors can be classified into two systems. These color
systems have some similarities and some distinct differences. For example: an
artist will mix blue and yellow paint to get a shade of green while a scientist will mix
green and red light to create yellow. In this chapter, we will explore the different
color systems and how they work.

Mpouecc cmewmnBaHMA LBETOB MOXKHO KnaccupuUMpoBaTb HA ABE CUCTEMbI. ITU
LLBETOBbIE CUCTEMbI MMEIOT HEKOTOPbIE CXOACTBA U HEKOTOPbIE YETKME Pa3NMumA.
Hanpumep: Xy40XXHUK CMELLAET CUHIOK U XKENTYH KPAacKu, YToObl MONYYUTb
OTTEHOK 3€/1€HOr0, @ YYEHDbIN - 3e/1eHbIN N KPaCHbIN, YTOObI CO34aTb XKenTbli. B
3TOM r1laBe Mbl PACCMOTPUM Pa3IMyHbIe LBETOBbIE CUCTEMbI U TO, KaK OHU
paboTatoT.
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Color Systems outi¥ard

ASSOCIATE

= Subtractive color system: colors that you can touch
= Additive color system: colors that you cannot touch

o Cyb6TpaKTUBHanA LBETOBAA CUCTEMA: LiBETA, K
KOTOPbLIM Bbl MOXETe NMPUKOCHYTLCA

* AnAUTUBHAA LBETOBAA CUCTEMA: LIBETA, K
KOTOPbLIM Bbl HE MOYKETE MPUKOCHYTLCA

Defining the two different kinds of color that we see in the world is an important step
in understanding color systems. First, there is the color that you can touch, such as
the skin of an apple or a painted wall. These colors are part of the surface of an
object, they reflect and filter light for you to perceive as color. Next, there is the color
that you cannot touch, such as a beam of red light and the colors that are produced
on your computer monitor. Colors that are generated with light are part of the
additive color system. The tangible colors which are on the surface of objects or
on the printed page are part of the subtractive color system.

Onpep,eneHme ABYX Pa3HbIX BUAOB UBETA, KOTOPbIE Mbl BUOUM B MUPE, ABNTAETCA
Ba*XHbIM LLATrOM B NOHNMMaHUN LUBETOBbIX CUCTEM. BO-I'IepBbIX, €CTb UBET, K
KOTOPOMY MOXHO NPUKOCHYTbLCA, HAaNnpumep, Koxa A610Ka Uam OKpaleHHaA
CTeHa. DT uBeTa ABNAKOTCA YaCTblO NnoBeEPXHOCTU O6'beKTa, OHWN OTPaXKakT U
(I)MﬂpryIOT cBerT, 4yTObObI BbI BOCNPUHUMANN €ro KaK UBeT. [anee, ecTb uBeT,
KOTOprl‘;I Bbl HE MOXeTe KOCHYTbCA, TaKOM KakK 1yd KPpaCHOro ceeTa U UBeTa,
KOTOpblE NPONU3BOAATCA Ha MOHUTOpPE BalLlero KOMMbOTEPA. LseTa, reHepupyemblie
CBETOM, ABNAKOTCA 4aCTblO aAAVITVIBHOﬁ Ll,BeTOBOi;I CUCTembil. MaTepmaanble
LBETA, KOTOPblE HAXOAATCA HA NMOBEPXHOCTU 06bEeKTOB UM Ha NeYaTHOMN CTpaHuue,
ABNAKOTCA YaCTblO Bbl‘-IVITaIOI.IJ,eri LlBETOBOﬁ cncrembol.
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Additive System outiard

ASSOCIATE

= The primary colors: red, green, and blue

= Red + Green + Blue = RGB

The additive system combines light to produce a range of colors. Red, green and
blue are the primary additive colors. Various electronic displays such as TVs,
tablets and smartphones are the most familiar applications of the additive color
system. The three primary colors of white light are mixed together to create the
image on the display.

AQONTMBHAA CUCTEMa coveTaeT B cebe cBeT ANA NoNyv4eHnA pa3/INYHbIX LLBETOB.
KpaCHblﬁ, 3€/1eHbIN U CUHWNIA ABNAIOTCA OCHOBHbIMM Ad4AUTUBHBIMU UBETAMMU.
PasnnyHble INEKTPOHHbIE ANCNNEN, TAKNUE KaK TENEBN3OPLI, NMNZIaHLWIETLI U
CMapT(I)OHbI, ABNAOTCA Hanbonee NMPUBbIYHBIMU NMPUNOKEHNAMMU a,ﬂ,ﬂ,MTMBHOﬁ
CUCTEMDBI LBETHOCTW. TpI/I OCHOBHbIX UBETA 6enoro ceeTa cMelLnBatoTCcA BMECTE,
4yTOObI co34aTb M306pa)KEHMe Ha gucnnee.

39



Additive System Color Wheel outWard

ASSOCIATE

Additive - RGB

Primary

Secondary

Yellow

Tertiary

Cyan

A color wheel or hue circle is a chart that shows all the colors in a circle. The
twelve colors in a hue circle consist of three types of colors.

» The three primary colors can be mixed to make all other colors

* The three secondary colors are the colors that are formed by mixing the primary
colors

» The six tertiary colors are formed by mixing a primary and a secondary color

Any color on the color wheel can be created when the two colors, which are next to
that color, are mixed in equal amounts.

Use this interaction and explore the additive system color wheel.

LiBeTOBOE KONECO AW KPYT OTTEHKA - 3TO AMarpaMma, KOTopas NokasbiBaeT BCe LiBeTa B Kpyre.
[lBeHaauaTh LIBETOB B Kpyre OTTeHKa COCTOAT M3 TPeX TUMOB LIBETOB.

* Tp1 OCHOBHbIX LiBeTa MOTyT 6bITb CMeLLaHbl, YTObbI caenaTh BCe Apyrve useTa

e Tpu BTOPUYHBIX LBETa - 3TO LiBETA, KOTOPble 06pa3yoTca NyTEM CMELLMBAHMA OCHOBHbIX
LIBETOB.

e LllecTb TPeTUYHBbIX LBETOB 06pa3ytoTCsA NyTeM CMELMBAHUA OCHOBHOMO M BTOPUYHOTO LIBETOB
Jlioboit uBeT Ha LIBETOBOM Kpyre MOKeT BbITb CO3AaH, KOorga ABa LBeTa, KoTopble HaxoaAaTca
PALOM C 3TUM LIBETOM, CMELLaHbl B PaBHbIX KOJIMYECTBAX.

Mcnonb3yiiTe 3TO B3aMMoAencTBME U UCCAeayinTe agaAnTUBHYIO CUCTEMY LIBETOBOrO Kpyra.
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Mixing Colors with the Additive System outard

ASSOCIATE

= To produce white, combine equal amounts of
red, green, and blue light.

= To produce a range of colors, combine various
amounts of red, green, and blue light

* Y106bI NONYYNTL BENbIN LBET, 06beANHUTE paBHOE
KO/IMYECTBO KPACHOrO, 3e/IeHOTO U CUHEro CBeTa.

o [1n5 NONYYEHUA PA3/IMYHBIX LLBETOB KOMBUHUPYTE
pa3nYHbIE KOIMYECTBA KPACHOro, 3e/1EHOMO U CUHErO CBeTa.

BTN - BT
B - T

- Cyan

When the three primary light colors are mixed, the brightness increases.

When equivalent amount of red, green and blue are mixed, white light will be
created. If you mix different amounts of red, green, or blue, you create other colors.

* Mix equal amounts of blue and green to create cyan
* Mix equal amounts of red and green to create yellow
» Mix equal amounts of blue and red to create magenta

Korpga TPU OCHOBHbIX LLBETA CBETA CMELLUAHbl, APKOCTb YBE/IMYNUBAETCA.

Korga cmelwaHo SKBUBAJIEeHTHOE KO/IMYECTBO KpaCHOro, 3eneHoro n CUHero, 6yp,eT
CO34aH 6enbiii cBeT. Ecan Bbl cmellaeTe pa3/invyHble KOIMYECTBA KPAaCHOro,
3€J/1eHOro Uaun CUHero, Bbl CoO34aaAnTe gpyrue UuBeTa.

e CmewwanTte paBHOE KOMNYeCTBO CUHETO N 3€eN1EHOTO, 4yTObObI co34aTb FOJ'IV6OV1

e CMeLlaiTe paBHOE KOJIMYECTBO KPACHOIo 1 3e/1eHOr0, YTODObI CO34aTh KENTbIN
e CMeLlaiTe paBHOE KOJIMYECTBO CMHEro M KpacHOro, 4tobbl co3aaTb NyprnypHbIN
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Subtractive System outiard

ASSOCIATE

= The primary colors: Yellow, magenta, and

= Cyan + Magenta + Yellow = CMY

Martep 06beKT
OTOUNLTPYET UK NOTNOTUT BCE
LBETa, KOTOPLIMU He ABAAeTCA
3TOT OBBEKT.

= Atangible object will filter or
absorb all the colors that the
object is not.

= This effect is subtractive.

As stated earlier, the way an object absorbs or reflects light of certain wavelengths
determines the color of an object. The subtractive system referrers to the colors
being absorbed from the white light. For example, the apple is red because all of the
other colors are absorbed or subtracted and only red is reflected. While the additive
system mixes different colored light, the subtractive system mixes different colored
dyes, toners or inks. Subtractive color is used to produce a permanent image such
as a picture or a full color copy.

The primary colors of the subtractive color system are yellow, magenta, and
cyan.

KaK yKa3blBa/siocb paHee, cnocob, KOTOpPbIM O6BEKT MNOrIOWAET UM OTPaXKaeT CBeT
onpeaeneHHbIX 4MH BO/H, onpeaensieT useT ob6bekTa. CucTemMa BbluMTaHMA
OTHOCUTCSA K LBETaM, Noriowaembim 6enbim ceeTom. Hanpumep, A6/10K0 KpacHoe,
NMOTOMY 4YTO BCE ApYyrMe LBeTa NoraoLaTca Uan BblYMTAKOTCA, U OTpaXKaeTca
TO/IbKO KpPacHbIN. B To Bpemsa KaK agaMTMBHaA cMCTeMa CMeLllnBaeT
Pa3HOLBETHbIN CBET, BblYMTAOLW,AA CUCTEMA CMELLUMBAET PA3HOLBETHbIE
KpacuTenu, ToHepbl an YepHuna. CybTPaKTMBHbLIN LLBET UCNO/Ib3yeTca ANn
CO34aHUNA NOCTOAHHOIO M306parkeHMA, Hanpumep U30bpaxkeHnsa Unu
NOJIHOUBETHOM KOMUMU.

OCHOBHbIMM LLBETAMM CYBTPAKTMBHOM LBETOBOM CUCTEMbI ABNSAIOTCA XKENTbIN,
NypnypHbIA 1 ronybo.
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Subtractive System Color Wheel outiard

ASSOCIATE

Subtractive - CMY

[ Primary } . e .
[ Secondary } .
Yellow

[ Tertiary J

Cyan

Use this interaction and explore the subtractive system color wheel

Mcnonb3yinTe 3To B3aMMoAENCTBUE U UCC/IelyITe LIBETOBOE KOJIECO CUCTEMbI BbIYUTAHMA



outiard

ASSOCIATE

Mixing Colors with the Subtractive System

= To produce black, combine equal amounts of yellow,
magenta, and cyan paints.

= To produce a range of colors, combine various
amounts of yellow, magenta, and cyan paints

= Cyan + Magenta + Yellow + Key (black) = CMYK

Yellow L o Cyan

When the three primary colors are mixed, the brightness decreases. In theory,
adding equal amounts of subtractive primary colors result in black; in reality, a
muddy brown is produced. For this reason, black is used as a forth printing ink. This
black is referred to as a Key-color or K in the CMYK model.

If you mix different amounts of yellow, magenta, or cyan, you create other colors.

* Mix equal amounts of yellow and magenta to create red
* Mix equal amounts of yellow and cyan to create green
e Mix equal amounts of magenta and cyan to create blue

Koraa Tpy OCHOBHbIX LBETA CMELLaHbl, APKOCTb YMeHbLUaeTca. TeopeTnyecku,
A06aBneHMe paBHbIX KOJIMYECTB CYyOTPAKTUBHbIX OCHOBHbIX LLBETOB NPUBOAMT K
YepHOMY LBETY; B A€MNCTBUTE/IbHOCTU NOYYaeTCA MYTHbIN KOpUYHEBbIN UBET. Mo
3TOM NPUYUHE YepHbIN LBET UCMONb3YETCA B KAYECTBE YETBEPTOM NeYaTHOM
KpacKu. ITOT YepHbIi 0603HaYaeTca Kak Karouveson useT nnm K B moagenn CMYK.
Ecnu Bbl cMeLlLMBaeTe pas3IMyHble KONIMYECTBA *KEeNToro, NypnypHOro Unm
ronyboro, Bbl cO34aeTe Apyrue LBeTa.

e CMmellanTe paBHOE KOIMYECTBO KENTOro U NypnypHoro, Ytobbl co34aTb KPACHbIN
e CmelLaiTe paBHOE KOJIMYECTBO KENTOro 1 roayboro Ana cosgaHua 3e/1eHoro

e CmellanTe paBHOE KOIMYECTBO NypnypHOro u ronyboro, 4tobbl co34aTb CUHUI
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Color Harmony

Color Harmony

[ Complimentary

Split - complimentary

Analogic pelow

Triadic
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[ 1
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Cyan

Continue

In the simplest of terms, harmony can be defined as a pleasing arrangement to the
eye. Color harmony engages the viewer and creates a recognition of balance
within the individual. Colors that are harmonious look pleasing together and feel
attractive to the eye. Various color arrangements are used on the color wheel to
achieve a feeling of harmony.

Use this interaction and explore the four most commonly identified color harmonies.

When you are ready to continue to the next chapter, click the continue button.

Mpolue roBopaA, rapMoHUA MOXKET BbITb onpeaeneHa Kak NpusTHoe
pacnonoeHue rnas. LipetoBas rapmoHMa NpuBAeKaeT 3puTens u co3gaet
npu3HaHWe 6anaHca BHYTPM YenoBeKa. LiBeTa, KOTopble rapMOHUYHO CMOTPATCS,
PafyloT BMECTE M KaxKyTca NpuBeKaTeIbHbIMKU A8 rnas. Pa3finyHble LBETOBbIE
CXEMbl UCMO/Ib3YIOTCA Ha LIBETOBOM Kpyre AN AOCTUMNKEHUA OWyLLeHnA
rapMOHUMU.

Mcnonb3yiiTe 3TO B3aMMOAENCTBME N UcCnenynTe YeTblpe Hanbosee 4acTo
onpeaenaemblix LBETOBbIX rapMoHuK. Koraa Bbl byaeTte rotoBbl NepeinTn K
cnenyloLLen rnaBe, HaXKMUTe KHOMKY «MpoaonkuTby.
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Color Harmony: Complimentary

Color Harmony

Complimentary

Split - complimentary

Analogic pelow

[ ]
{ @
~
[ Triadic | <
N @ /
= Directly across the color wheel e

=  Mixed complimentary colors
approximate black

=  Will produce a strong contrast S

Complimentary or opponent colors are at the opposite sides of the color wheel.
When you mix two of them together, they would neutralize each other and
approximate black. From a creative standpoint, complimentary colors produce the
greatest contrast to each other.

JononHuUTeNbHbIE UBETa UM LiBETa NPOTUBHUKA HaxoaATCA Ha
NPOTUBOMOIOXHbIX CTOPOHAX LiBETOBOro Kpyra. Koraa Bbl cmellaeTe Ba U3 HUX
BMECTe, OHM HEUTPANU3YIOT APYr Apyra U npubamnKaTca K yepHomy. C
TBOPYECKOWN TOUYKM 3PEHMUA, A0MNONHUTE/IbHbIE LBEeTa CO34at0T Hanbo/blyo
KOHTPaCTHOCTb APYr C APYrom.
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Color Harmony

[ Complimentary }

Split - complimentary
[ Analogic } . pelow
| Triadic |
S—
= Colors on either side of a e
complimentary color
= Give a contrasting effect S
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A split-complementary color refers to the colors on either side of a complementary
color. These colors contrast, but not as strongly as complementary colors.

LLBeT, 4ONONHAOWMI pa3aeneHme, OTHOCUTCA K LBeTam ¢ 06enx CTOPOH OT
AONONHUTENbHOTO LBETa. ITU LBETa KOHTPACTUPYIOT, HO HE TaK CUIbHO, KaK
[OMNONHUTENIbHbIE LBeTa.
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Color Harmony: Analogic

Color Harmony

[ Complimentary

( Split - complimentary ]

Analogic pelow

| Triadic |
% /

= Next to each other on the color
wheel

= Give a harmonizing effect

A set of analogous colors are next to each other on the color wheel. They typically
harmonize well and provide little contrast.

Habop aHaNormyHbIX LBETOB HAX0AUTCA PAAOM APYr C APYrOM Ha LiIBETOBOM
Kpyre. Kak npaBua0, OHW XOPOLLO rapMOHUPYIOT U obecneymBatoT Heb6oNbLLIOW

KOHTpPAaCT.



Color Harmony: Triadic

Color Harmony
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[ Analogic
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Triadic
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= Reasonable contrast

= Three colors of equal distance to
each other on the color wheel

outWard

ASSOCIATE

Yellow

A set of triadic colors represent three colors equidistant on the color wheel. This
combination typically provides a balanced color scheme with reasonable contrast.

Habop TpuaaHbIX LBETOB NpeACcTaBAseT TPY LBeTa Ha PaBHOM PaCCTOAHUM

OT UBETOBOrO Kpyra. 3Ta KombuHaums obblvHO obecneunBaer
c6aNaHCUMPOBAHHYIO LLBETOBYHO CXEMY C PAa3yMHbIM KOHTPACTOM.
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6 Lesson Summary

In this lesson, you have learned:

= Primary additive colors of light are red, green, and blue

= Primary subtractive colors of paint are cyan, magenta, and
yellow

= A primary color cannot be made by mixing any other colors
= Color harmonies refer to how colors look together

= Complimentary color refers to two colors on opposite sides of
the color wheel.

= The analogous colors are next to each other on the color wheel

= A set of triadic colors represent three colors equidistant on the
color wheel

B OcHoBHble agaUTMBHbIE LBETa CBETa - KPACHbIN, 3e/1eHbIN U CUHUIA.
B OcHoBHble cybTpaKTUBHbIE LIBETA KPACKMU: roNybom, NyprnypHbIA 1
XKenTbln

B OcHoBHOI UBET He MOKeT BbITb NOYYEH NYTEM CMELLNBAHMA
NtobbIxX Apyrmx UBeToB

B LiseToBblE rapMOHMM OTHOCATCA K TOMY, KaK LiBeTa BbIrAAAT BMecTe
B JononHnTeNbHbIN LBET OTHOCUTCA K ABYM LiBETAM Ha
NPOTMBOMOIOXHbIX CTOPOHAX LLBETOBOrO Kpyra.

B AHanornuHbie uBeTa HaxoAATCA PALOM APYT C APYrOM Ha LBETOBOM
Kpyre

Bl Habop TpraaHbIX LBETOB NpeacTaBaAAeT TPU LBeTa Ha PaBHOM
pPaccTOAHUM OT LBETOBOrO Kpyra
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7 Color Gamut

= What is a color gamut?
» Differences in devices
= Color management

Y710 TaKoe uBeToBas ramma’?
OTAnYmMA B yCTPOMCTBAX
YnpasneHue LBeTom

So far in this course, we have learned how colors are generated, perceived,
classified, and mixed. We will now explore what a color gamut is and how it plays a
role in the generation of consistent output from various devices.

[o cux Nnop B 3TOM KypcCe Mbl Y3Ha/I1, KaK UBETa reHEPUPYIOTCA,
BOCNMPUHUMAIOTCA, KJ'IBCCMd)VILI,MpYI-OTCﬂ M CMeLLNBAKOTCA. Tenepb Mbl
PaCcCMOTPUM, HYTO TaKOeE LUBETOBAA raMMa U KakK OHa UTPAET POJib B
d)OpMVIpOBaHVIVI COornacoBaHHOro BbiBoAa C pa3/iYHbIX yCTpOVICTB.
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= A gamut is defined as the complete
range or scope of something.

= The International Commission on
Illumination is the international
authority on color

= A chromaticity diagram shows the
range of color that humans are able
to perceive

= Device-independent

Famma onpegenserca Kak nosiHbli AuanasoH uam
obnactb gencteus 4ero-nmbo.

MesayHapoaHas KOMUCCUA MO OCBELLEHUIO ABAAETCA 0
MeXAyHapoAHbIM OPraHOM Mo LBETy

narpaMma LiBETHOCTM MOKa3blBaeT AManasoH 0. 386
Anarp . A 00 01 02 03 04 05 06 07 08
LiBETOB, KOTOPbIE 04N MOFYT BOCNPUHUMATL %

“ -hromaticity diagram
AI'II'IapaTHO—HGBBBVICMMbIM Chromaticity agra

The International Commission on lllumination (abbreviated CIE for its French
name, Commission internationale de I'éclairage) is the international authority on
light and color. The CIE uses this chromaticity diagram to show the color gamut of
human vision.

This chromaticity diagram represents the colors humans can perceive and
accurately indicates the uneven sensitivity that we have to all of the colors.
Regardless of the device that is used to reproduce color, this color space remains
constant. Because of this lack of dependence on any other factors, this color space
is considered device-independent.

MeayHapoaHas Kommccua No ocselleHuio (cokpatweHHo CIE ana ee dppaHuysckoro
Ha3BaHuMA, Commission internationale de I'eclairage) anaeTca mexayHapoAHbIM OPraHomM no
ceeTy v uBety. CIE ucnonb3lyeT 3Ty Anarpammy LLBETHOCTM, YTOObI NOKa3aTb LBETOBYO rammy
4ye/I0BeYeCKOro 3peHums.

3Ta gMarpaMma LBETHOCTU NPeACTaBAAET LBeTa, KOTOPbIE 04N MOTYT BOCAPUHUMATD, U
TOYHO YKa3blBAeT HAa HEPABHOMEPHYHO YyBCTBUTE/IbHOCTb, KOTOPYHO Mbl UMEEM KO BCEM
ugeTam. He3aBMCMMO OT YCTPOMCTBA, KOTOPOE NCMONb3YeTCA ANA BOCNPOM3BEAEHUA LBET],
3TO L,BETOBOE NPOCTPAHCTBO OCTAETCA NOCTOAHHbIM. M3-3a 3TOro OTCYTCTBMA 3aBUCMMOCTU OT
Ntobbix Apyrnx GaKToOpoB 3TO LBETOBOE NPOCTPAHCTBO CYMTAETCA HE3ABUCUMBIM OT
YCTPOWMCTBA.
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RGB Device

Chromaticity diagram

Different electronic devices have different gamuts. Here is the portion of the
chromaticity diagram that represents what an RGB device can display. And here is
the portion of the diagram that represents what a CMYK device can reproduce. As
you can see, a monitor displays a wider range of greens while a printer produces

richer oranges.

Pa3sHble 3n1eKTPOHHbIE YCTPOMCTBA MMEIOT pa3Hble raMmbl. BOT YacTb Anarpammsl LBETHOCTH,
KOTOpan NpeAcTaBAAET TO, UTO MOXKeT 0TobpakaTb ycTponcTBo RGB. A BOT YacTb guarpaMmbl,
KOTOpan NpeacTaBaseT To, 4To ycTpoiicteBo CMYK morkeT BocnpounssecTu. Kak Bbl MOXKeTe

BMAETb, MOHUTOP OTObparkaeT 6onee LWMPOKUIA ANANA30H 3eNeHbIX, B TO BPEMSA KaK NPUHTEP

nponssoaunT 6onblle anesbCUHOB.
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Create a color management profile J

03 04 05 06 07 08

X
5 . o2 Chromaticity diagram
Printer Vision

You have learned that different devices have different gamuts. What do different
gamuts really mean? These images represent the scope of human and device
gamuts. Each type of device outputs color in its own way with its own language.
These different languages along with different gamuts create inconsistent color
output.

Color management acts as the translation system and finds a common language
or vision that is called a profile. Click the “Create a color management Profile”
button and create a profile that can be applied to these devices.

Bbl y3HaNM, YTO pasHble YCTPOMCTBA MMEIOT Pa3Hble raMMbl. YTO Ha CaMoMm Aene 03HayaoT
pa3Hble raMmbl? 3T1 M306parKeHNs NpeaCcTaBAAT 061acTb NPUMEHEHUS YENOBEKa U
ycTpoicTBa. Kaxablii TMN yCTPOMCTBA BbIBOAUT LBET NO-CBOEMY CO CBOMM A3bIKOM. ITH
pa3Hble A3bIKM BMECTEe C Pa3HbIMM raMMamK CO34at0T NPOTUBOPEUMBDIN LBETOBOM BbIBOA,

YnpasneHue LBETOM AelCTBYET KaK CMCTEMA NepeBoaa U HaxoauT obLwmin A3bIK AN BUAEHWE,
KOTopoe Ha3biBaeTca npodpunem. Haxkmute KHonky «Co3gatb npoduab ynpaBaeHUsA LBETOMY
n co3gaiite Nnpoduaib, KOTOPbLIA MOXKHO NPUMEHUTb K 3STUM YCTPOMCTBaAM.
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[ Apply the color management profile ]

Gamut that is created
£ with a color profile

03 04 05 06 07 08

X
= Chromaticity diagram
Printer Vision

Colors are exaggerated for demonstration purposes

Color management profiles create consistent output across devices. Correct the
color output of these images by clicking the “Apply color management profile”
button.

Mpodunnm ynpaBneHma LUBETOM CO34at0T COr/TaCOBaHHbIN BbIBOJ, Ha BCEX YCTPOMCTBAX.
McnpaBbTe BbIBOA, LBETOB 3TUX M300parKeHWNH, HaxKaB KHOMKY «MpumeHnTb Nnpoduib
yrpaBAEHUsA LBETOMY.
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Lesson Summary

In this lesson, you have learned:

= A gamutis a subset of colors that the human eye can see
= Different electronic devices have different gamuts

= Color management techniques are used to help match gamuts
of different devices to produce consistent output

[aMma - 3TO NOAMHOECTBO LLBETOB, KOTOPbIE MOMET BUAETb
YyeIoBEYECKUI rnas.

Pa3Hble 3/1eKTPOHHbIE YCTPOWCTBA MMEIOT PasHble ramMmmbl.
MeToap! ynpaBaeHus LBETOM UCMOJIb3YIOTCA A/1A COr1acoBaHUA

ramMm pasHbIX YCTPOMCTB 4/1A MO/y4YEeHUA COrIacoOBaHHOMO
pe3ysbTata.
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A
= [CONICA MINOLTA
¢ Course summary YT1o TaKoe uBeT 1 OTKyAa OH bepeTca
In this course, you have learned: Kak mb1 BocnipurmMmaem uget
Bbl MOKeTe onpenennTb LBET 06beKTa, UCNOIb3yA
= \What color is and where color comes from TaKue aTpubyTbl, KaK OTTEHOK, APKOCTb U
= How we perceive color HaCbILLEHHOCTE.
= You can define an objects color using attributes such as hue, Kak BHeLUHME GaKTOPbI UFPAIOT POsb B BOCMPUATMM
brightness, and saturation. uBerta.
= How external factors play a role in how one perceives color LiBeT MoxeT BbITb OTpaxeH, OCBELLeH W NepeaH.
- COIOr can be reﬂeCte(_j’ Iumlnous’ or transmltted . . A,D,,CI,VITMBHbIe n Cy6TpaKTI/IBHbIe LLBETOBbIE CUCTEMDI
= Additive and subtractive color systems are used with mixing UCNONB3YIOTCA 418 CMELLMBaHUA LBETOB.
colors.
= Various color arrangements are used to achieve a feeling of PasnuHble LBETOBbIE KOMMO3ULMK UCMONIbIYIOTCA ANIA
LOCTUMKEHMA OLYLLEHNA TAPMOHUMU
harmony
= Different electronic devices have different color gamuts Pa3Hble 3/1eKTPOHHbIE YCTPOMCTBA MMEIOT pasHble

LBEeTOBbl€ TAMMbI

In this course, you have learned about color basics.

* You now understand that light is an electromagnetic wave that can be split into
a color spectrum.

» This light reflects off of the surface of an object and receptors in the brain
interpret the objects color.

* You can define an objects color using attributes such as hue, brightness, and
saturation.

* You understand that external factors such as different light sources and
backgrounds can play a role in how a color is perceived.

» Light reflected off an object is one of three ways colors are generated. Color
can also be generated through a filter like glass as transmitted color or from
something that emits light such as fireworks a luminous color.

e Colors that are generated with light use the additive system to define and mix
colors; colors reflected off an object use the subtractive system

* Colors that are harmonious look pleasing together and feel attractive to the eye

* Color management techniques are used to help match gamuts of different
devices to produce consistent output

* Tenepb Bbl NOHMMAETE, YTO CBET - 3TO 3/1IeKTPOMArHUTHAA BOJIHA, KOTOPYIO MOXHO Pa3fennTb Ha LIBETOBOM CMeKTp.

® JTOT CBeT OTparkaeTcs OT NOBEPXHOCTHU 06BHEKTA, @ PeLenTopbl B MO3re MHTEPNPETUPYIOT LBET 06beKTa.

* Bbl MOXeTe onpeaenunTb LBeT 06beKTa, UCNO/b3yA TakMe aTpUByTbl, KaK OTTEHOK, APKOCTb U HACILLEHHOCTb.

* Bbl NOHMMaeTe, YTO BHeLHWe GaKTopbl, TaK1e KaK PassiMyHble UCTOYHUKM CBeTa 1 GOH, MOTYT UrpaTb POJib B BOCMIPUATUM LIBETA.

* CBeT, OTPaXKeHHbI OT 06BEKTA, ABAAETCA OAHUM U3 TPeX CNocob0B NoNyyYeHUs LBETOB. LiBET TaKKe MOKET reHepupoBaThes Yepes GUAbTP, TaKoW KaK CTeKNo,
KaK nepesaBaembli LIBET, UM U3 YETO-TO, YTO M3J/lyHaeT CBET, TaKoM Kak deliepBepk, CBeTALLeroca LBeTa.

e LiBeTa, CO34aHHbIE C MOMOLLBIO CBETA, UCMO/b3YIOT aAAUTUBHYIO CUCTEMY A1 ONpPeseneHUn U CMELUMBAHWA LBETOB; LiBeTa, OTPaXXeHHbIe OT 06beKTa,
MCNONb3YIOT CYyBTPaKTUBHYIO CUCTEMY

e LiBeTa, KOTOpPble FAPMOHUYHO CMOTPATCA, PAAYIOT APYT APYra U KaxyTca NpUBAeKaTeNbHbIMKU ANA r1a3

e MeToAbl ynpaBaeHus LLBETOM UCMOJb3YHOTCA, YTO6bl MOMOYb COTIacoBaTh FAMMbI Pa3/IMYHbIX YCTPOKMCTB AR NOJy4eHMA COrIacoBaHHOIO BbIBOAA
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End of Course outWard

Congratulations!

You have completed the OUTWARD Color Basics
course.
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