
npaKmuuHe 3aHRmmn N» 4

OCHOBH KO^bOPOBOrO TE^EEAHEHHH

1 META

BHBHeHHa $i3HHHHX npHHIIHni B, ffl,O He^aTb B OCHOBi noSygOBH CHCTeM 
KO^bopoBoro Te-neSaneHHa.

2 KTOTOBI nO^O^EHHH

,3,.na nepegaBaHHa KOHbopoBHx 3oSpa^eHb Ha BigcTaHb HeoSxigHO nepegaBaTH 
He Ti^bKH gaHi npo acKpaBicTb 3oSpa^eHHa, rn,o Mae M i^e  b nopHO-SrnoMy 
Te^eSaneHHi, ane n gogaTKOBy iH^opMa^ro npo Kornp. y  TaKHn cnociS g.na 
noSygoBH CHCTeMH KO^bopoBoro Te-neSaneHHa HeoSxigHO, b nepmy nepry, 3'acyBaTH 
B^acTHBOCTi KO^bopoBHx 3oSpa^eHb, xapaKTepncTHKH Ta napaMeTpn Ko^bopy, a 
TaKO^ gocmgHTH MexaHi3MH cnpHnHaTTa Ko^bopy raaganeM.

He crnó 3a6yeamu, iąo ocnoenuM 3aedanHMM ^ux docjiiówenb e ModemoeannH 
n p o ^ c y  cnpuunMmmM KORbopoeux 3o6pawenb 8móaneM, mo6mo cmeopenuM 
maK080 onucy ^ 0 8 0  cnpuunMmmM, MKe M owna 6yno 6 pearn3yeamu 3a Ó0n0M080w 
e.neKmpoHHUX npucmpoie.

OneBHgHO, rn,o b ocHOBi KOHbopoBHx Te.neBi3inHHx CHCTeM He^HTb noHarra 
npo Kornp:

Kornp -  cyS'eKTHBHa xapaKTepncTHKa e-neKTpoMaraiTHoro BHnpoMiHroBaHHa 3 
goB^HHaMH xBH^b, rn,o He^aTb y giana3OHi 380 -  780 hm.

KoMopuMempin -  HayKa npo BHMiproBaHHa i KrnbKiCHe Bnpa^eHHa Ko^bopy.
CyS'eKTHBHe cnpHnHaTTa Ko^bopy raaganeM Ha3HBaeTbca BignyiraM Ko^bopy,

i, BHxogann i3 3a3HaneHoro BH3HaneHHa, aB^ae coSoro cyS'eKTHBHe cnpnnHaTTa 
oS'eKTHBHHx napaMeTpiB BHnpoMiHroBaHHa. y  aKocTi HanSrnbm noBHoi KrnbKicHoi 
xapaKTepncTHKH BngnMoro BHnpoMiHroBaHHa MO^Ha BHKopncTOByBaTn nacTOTHnn 
po3nogrn eHeprii ^ o r o  BHnpoMiHroBaHHa aSo noro cneKTp. y  TaKHn cnociS Kornp 
MO^Ha xapaKTepn3yBaTH He TmbKH aKicHO (cyS'eKTHBHHM onncoM Ha OcHOBi 
3opoBux BignymB), ane n KrnbKicHO (oS'eKTHBHO BHMiproBaHHMn Be^nHHHaMn), rn,o 
cK^agae nepegyMOBn g^a cTBopeHHa cncTeM KomopoBoro Te^eSaneHHa. y  3B'a3Ky 3 
tum, rn,o cneKTp BHnpoMiHroBaHHa MicTHTb y coSi ogHOHacHO iH^opMa^ro i npo 
Kornp, i npo acKpaBicTb 3oSpa^eHHa, b Te^eSaneHm npnnHaTO xapaKTepu3yBaTH 
Kornprn B^acTHBocTi 3oSpa^eHHa KrnbKOMa B^acHHMH napaMeTpaMH. n p n  n;bOMy 
napaMeTpn, rn,o BigHocaTbca go cnpHHHaTTa KomopiB, npHnHaTO Ha3HBaTH 
Kompmcmw.

2.1 O6łeKTHBHi Ta cy6łeKTHBm napaMeTpn Ko^bopy

^ k  Sy.ro 3a3HaneHO BHrn,e, BHgHMe BHnpoMiHroBaHHa xapaKTepH3yeTbca 
acKpaBicTro i KomopoBicTro. 3 ^OTOMeTpii BigoMO, rn,o ncKpaeicmb -  n;e
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eHepreTHHHa BeRunuHa, aKa gopiBHroe BigHomeHHro curu cBiTRa go nRorn,i g^epeRa 
BunpoMiHroBaHHa:

r Kg
B = 1 0 , [B]

S M 2
(4.1)

ge Iq -  cuRa cBiTRa b HanpaMKy HopMaRi go BunpoMmroronoi noBepxHi;
S -  nRorn,a BunpoMmroronoi noBepxHi.
y  ToMy BunagKy, ^Krno cneKTp BunpoMiHroBaHHa piBHoMipHo po3nogiReHuH y 

BuguMoMy giana3oHi, y raagana ^opMyeTtca BignyTTa Sikoro KoRtopy. 
OopMyBaHHa KoRtopiB, rn,o cnpuHMaroTtca BigMiHHuMu Big SiRoro, oSyMoBRroeTtca 
HaaBHiciro HepiBHoMipHoro po3nogiRy eHeprii B cneKTpi BunpoMiHroBaHHa. n p u  
^oM y po3xog^eHHa Mm cneKTpoM BunpoMiHroBaHHa goBiRtHoro KoRtopy i 
cneKTpoM SiRoro KoRtopy Mae Ha3By Konipnocmi. iHmuMu CRoBaMH nig 
Kornprncmw BapTo po3yMiiu cyKynHicTt napaMeipiB BunpoMiHroBaHHa, rn,o He 
3aRe^aTt Big cu ru  CBiTRa. OneBugHo, rn,o ^  napaMeipu noBuHHi xapaKTepu3yBaiu 
nacToTHy cipyKTypy cneKTpa BunpoMiHroBaHHa. y  TeReSaneHm npuHHaio 
xapaKTepu3yBaiu KoRtopoBicTt gBoMa napaMeipaMu: goMmyronoro goB^uHoro 
xBHRi aSo doMwanmow i uucmomow Konbopy.

floM waHmow  Ha3uBaeTtca goB^uHa xBuRi kg, rn,o nepeBa^ae b cneKTpi 
gaHoro BunpoMiHroBaHHa. CaMe HaaBHicTt giRaHoK 3 mgBurn,eHoro eHepriero B 
cneKTpi BunpoMiHroBaHHa cnpunuHae to h  aSo iHmuH KoRip ^ o r o  BunpoMiHroBaHHa 
(3aSapBReHicTt).

n ig  nucmomow Konbopy Bapio po3yMiiu BigHomeHHa acKpaBocii, 
cTBoproBaHoi BunpoMiHroBaHHaM 3 goMmyronoro goB^uHoro xBuRi go ycepegHeHoi 
acKpaBocii Bctoro 3oSpa^eHHa:

p  = ^  B — , (4.2)
B Bx + B e

ge B% -  acKpaBicTt BunpoMiHroBaHHa Ha goMmyronift goB^um xBuRi;
B -  3araRtHa acKpaBicTt BunpoMiHroBaHHa;
Be -  acKpaBicTt BunpoMiHroBaHHa 3 piBHoeHepreiuHHuM cneKTpoM 

(acKpaBicTt SiRoro);
3a3Hanem Burn,e napaMeipu MaroTt Ha3By o6'eKmmHUX i go3BoRaroTt 

HanSiRtm noBHo KiRtKicHo oxapaKTepu3yBaiu BunpoMiHroBaHHa. OneBugHo, rn,o 
Ko^eH oS eKTHBHHH napaMeip Mo^e TpaKTyBaiuca raaganeM Ha nigciaBi BRacHux 
BignyniB -  TaKi napaMeipu MaroTt Ha3By cy6'eKmueuux (MaroTt cyS’eKTUBHUH 
eKBiBaReHT) i, nopag 3 nepeRineHUMu Burn,e oSeKTUBHUMu, ^opMyroTt noBHy 
cucieMy onucy KoRtopy.

Ao cyS'eKTuBHux napaMeipiB HaRe^aTt ceimnoma, Konipnuu mon i 
nacunenicmb.

Ceimnoma e aKicHoro xapaKTepuciuKoro KoRtopy i Mo^e TpaKTyBaiuca aK 
pi3Huna b cnpuHHaTTi acKpaBocii piBHoeHepreiuHHoro i goBiRtHoro 
BunpoMiHroBaHt. iHmuMu cRoBaMu, nig cBiTRoioro po3yMieTtca BigMiHHicTt y 
BignyTTax npu cnpuHHaTTi acKpaBocii goBiRtHoro KoRtopy ctocobho BignymB, rn,o 
BuHuKaroTt npu cnpuHHaTTi acKpaBocii SiRoro KoRtopy.
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KojiipHUM m0H0M e xapaKTepHCTHKa, rn,o go3BoRae Bigpi3HHTH ogHH KoRip 
Big iHmoro h gaTH Ko^HOMy Tuny BHnpoMiHroBaHHa (KoRtopy) CBoro mgHBigyaRtHy 
Ha3By.

H acunenicm w  KoRtopy npHHHaTo Ha3HBaTH CTyniHt «po36aBReHHa» Toro a6o 
iHmoro KoRtopy 6iRHM.

B3aeMo3B'a3oK Mm o6'eKTHBHHMH h cy6'eKTHBHHMH napaMeTpaMH nogaHHH b 
TaÓR. 4.1:

Ta6RHu,a 4.1 -  Cy6'eKTHBHi Ta o6'eKTHBHi napaMeTpu KoRtopy
Cy6'eKTHBHHH napaMeTp 06'eKTHBHHH napaMeTp Ho3HaneHHa

CBiTRoTa ^CKpaBiCTb B
KoRipHHH toh floMiHaHTa
HacHHeHicTt HHCToTa KoRtopy P

2.2 Oi3io^orifl cnpiiHHHTTfl KORbopy

3opoBa cucTeMa RrogHHH, 3 TexHiHHoi tohkh 3opy, e CMyroBHM ^iRtTpoM, 
CMyra nponycKaHHa aKoro BignoBigae giana3oHy BuguMoro BunpoMiHroBaHHa. 
HyTRHBicTb oKa go BunpoMiHroBaHHa 3 pi3HHMH goB^HHaMH xbhrb HeogHaKoBa, m;o 
BignoBigae HepiBHoMipmn A ^X  eKBiBaReHTHoro ^iRtTpa. 3aRe^mcTt HyTRHBocTi 
3opoBoi CHCTeMH Big goB^HHH xBHRi Mae Ha3By Kpueoi eudnocmi Ta noKa3aHa Ha 
puc. 4.1 (KpuBa 1). ^ k  BugHo 3 aHaRi3y ^ e i‘ 3aRe^HocTi 3opoBa CHCTeMa RrogHHH

1 -  KpHBa Bi^HOCHOl 

CHCTeMH JIIOAHHH B'

MyTJTHBicTŁ

K0Mn0HeHTHHX peuerrropB. 
HIO MaKDTB CeneKTHBHiCTB y

2 -  HepBOHoro
3 -  3eneHoro
4 -  CHHboro

PucyHoK 4.1 -  KpHBi BHgHocTi (cneKTpaRtHoi HyTRHBocTi) 3opoBoi CHCTeMH
RrogHHH

BignoBigHo go Teopii, 3anponoHoBaHoi ^ omohocobhm i po3BHHeHo'i 
r  eRtMroRtn;eM, 3opoBa cucTeMa RrogHHH MicTHTt Tpu Tunu peu;emopiB, m;o MaroTt 
pi3Hy HyTRHBicTb go pi3HHX giRaHoK cneKTpa BHnpoMiHroBaHHa (KpHBi 2 -  4 Ha pHC.

HaH6iRtm HyTRHBa go CHHto-3eReHoi HacTHHH cneKTpa.
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4.1). Ochobhhm no^o^eHHaM ^ e i  TaK 3BaHoi mpuKOMnoHeHmHoi meopii 
cnpuuHnmmn  e TaKe TBepg^eHHa:

6yób-MKiu Kornp M owe 6ymu ompuManuu K0M6iHa^iew mpbox Konbopie, 
eu6panux maK, iąo w oden i3 ^ux Konbopie He M owe 6ymu ompuManuu KoM6watyew 
óeox iHMUX2.

Tpn Ko^bopn, m,o 3agoBO^bHaroTb 3a3HaHemn Bnm,e yMOBi, MaroTb Ha3By 
nepeunnux aSo ocnoenux.

He gnB^anncb Ha nnc^eHm eKcnepuMema^bm nigTBepg^eHHa 
TpnKOMnoHeHTHoi Teopii 3opy, ii noBHe ^opManbHe goBegeHHa BigcyTHe3.

2.3 CnocoSn ôpMyBaHHH Konbopie

y  3B'a3Ky 3 thm, m,o BignyTTa Ko^bopy BHK^HKaeTbca BnnpoMmroBaHHaM 3 
HepiBHOMipHHM cneKTpoM, gocnTb 3poSuTH ^rnbTpa^ro piBHOMipHoro 
BHnpoMiHroBaHHa, m,o cnpnHHHHTb ^opMyBaHHa Toro aSo iHmoro Ko^bopy. TaKHn 
MeTog ^opMyBaHHa Ko^bopy Ha3HBaeTbca cy6mpaKmuenuM i mnpoKO 
po3noBcrog^eHnn y ^HBonnci. n p n  yTBopeHHi Ko^bopy cySTpaKTHBHHM MeTogoM 3 
piBHOMipHoro BHnpoMiHroBaHHa (Sikoro Ko^bopy) BigHiMaroTbca geaKi cKragoBi, 
npn ^OMy yTBoproeTbca hobhh goBmbHnn Kornp. Cmg 3a3HanHTH, m,o OTpnMaHHa 
neBHoro Ko^bopy 3a3HaneHHM MeTogoM MO^nnBe TmbKH 3a noro HaaBHocTi y 
nonaTKOBOMy BnnpoMiHroBaHHi. KpiM Toro, acKpaBicTb yTBopeHoro Ko^bopy 3aB^gn 
Syge Hn^ne acKpaBocTi nonaTKOBoro Ko^bopy. ^epe3 n;e, a TaKO^ geaKi m mi 
npnHHHH cySTpaKTHBHnn MeTog He 3HanmoB nomnpeHHa b Te^eSaneHm.

EKcnepnMeHTanbHO BcTaHOB^eHO, m,o oko e iHTerpanbHHM npnnManeM 
BHnpoMiHroBaHHa, TOMy He 3gaTHe po3pi3HHTH b cKragHOMy cneKTpi 
BHnpoMiHroBaHHa noro OKpeMi cKnagoBi. ^aHa ocoS^nBicTb cnpnnHaTTa pa3OM i3 
TpnKOMnoHeHTHoro Teopiero 3opy go3BO^ae 3anponoHyBaTH cnociS ^opMyBaHHa 
goBrnbHoro Ko^bopy, 3acHOBaHnn Ha gogaBaHHi BnnpoMmroBaHb ochobhhx 
KO^bopiB, m,o Mae Ha3By aóumuenoso. y  cBoro nepry icHye Tpn Tnnn aguTHBHoro 
cnocoSy ^opMyBaHHa Ko^bopy: jioKajibnuu, npocmopoeuu, i 6iuoKyjiMpuuU.

RoKanbHuu cnociS ^opMyBaHHa Ko^bopy 3acHOBaHnn Ha gii g^epe^ 
ochobhhx KomopiB Ha cnmbHy grnaHKy npocTopy, b aKin i yTBopnTbca goBmbHnn 
Kornp (puc. 4.2, a). y  BnnagKy npocmopoeozo ^opMyBaHHa K onopy g^epe^a 
ochobhhx KO^bopiB giroTb Ha cyMmm oS^acTi npocTopy, po3Mim,em TaKHM hhhom, 
m,oS raagan He po3pi3HaB n;i oS^acTi (puc. 4.2, S). B Te^eSaneHm BHKopncTOByeTbca 
caMe agnTHBHnn npocTopoBnn cnociS ^opMyBaHHa Ko^bopy. n p n  óiMKynnpMMy 
cnocoSi BignyTTa Ko^bopy ^opMyeTbca m^axoM nogpa3HeHHa mBoro n npaBoro OKa 
raagana pi3HHMH 3a cboIm cneKTpanbHHM cKnagoM BnnpoMiHroBaHHaMH (puc. 4.2, b).

2 Cmg 3a3HaHHTH, 3a gonoMororo Tpbox ochobhhx KonbopiB icHye MO^HBicTb OTpuMaHHa 
Bê HKoi, a^e He HecKmneHHoi KmbKocri KonbopiB. 3SmbmeHHa KmbKocri ochobhhx KonbopiB 
AO3BÔ ae po3mupuTH giana3OH BigTBopeHux KonbopiB.
3 3Bigcu oneBugHa geaKa yMOBHicTb b yaB̂ eHHi nroguHH npo cnpuHHaTTa Ko.rn.opy i noro 
xapaKTepucTHK, i cTaroTb 3po3yMmuMH geaKi HeTonHocTi h oSMe^eHHa, ^o  MaroTb Mi^e b 
cucTeMax KonbopoBoro Te^eSaneHHa.
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XapaKTepHO, rn,o acKpaBicTt c^opMoBaHoro 3a gonoMororo aguTuBHoro 
cnocoSy KoRtopy gopiBHroe cyMi acKpaBocTeft ochobhux Ko.topiB, rn,o noro 
^opMyroTt.

\

( r +g +b

Si;

R •  •  •  B
G a)

(  R+G+B )

R

A  B j \

B

G

0)

f R+G+B )

b)

f ) OójracTL (|)op\iyBaHHji Henpo3opa
neperopoflKa

/ l > K c p c . i o  

^  b  n  11 p o  m  i i n o  b a  i 111 m 

OCHOBHOrO KOJlbOpy

PucyHoK 4.2 -  Tunu aguTuBHoro cnocoSy ^opMyBaHHa KoRtopy: 
a) noKâ bHHH; S) npocropoBHH; b) SiHoKy.napHHH

C .ig  3a3HanHTH, rn,o BignyTTa K o.topy Mo^Ha ^opMyBaTu aK npu 
ogHonacHoMy nogpa3HeHHi 3opoBoi cucTeMu cyKynHicTro BunpoMiHroBaHt 
ochobhux Ko.topiB, TaK i npu noc.igoBHoMy Bn.uBi ^ux BunpoMiHroBaHt. Hepraun 
MeTog Ha3UBaeTtca napa.e.tHUM (ogHonacHUM), gpyruft -  noc.igoBHUM. n p u  
^oM y Mo^nuBicTt icHyBaHHa ogHonacHoro MeTogy oSyMoB.eHa iHTerpyronoro 
B.acTuBicTro 3opy, a icHyBaHHa noc.igoBHoro MeTogy cnupaeTtca Ha mep^HHicTt 
3opoBoi cucTeMu.

2.4 MaTeMaTHHHe i reoMeTpHHHe BH3HaneHHH Ko^bopy

CucTeMa 3 Tptox ochobhux Ko.topiB e MaTeMaTuHHuM mmftHo He3a.e^HuM 
Sa3ucoM aSo cucTeMoro KoopguHaT, y aKrn Mo^Ha 3agaTu goBmtHuft Ko.ip. 
iHrauMu c.oBaMu goBi.tHufi Ko.ip Mo^e SyTu Bupa^eHuft nepe3 neBHi Ki.tKocTi 
ochobhux Ko.topiB. BignoBigHo go 3aKoHy rpaccMaHa Sygt-aKuft goBrntHuft Ko.ip 
D  Mo^e SyTu Bupa^eHuft piBHaHHaM:

d 'D  = a ' A + b 'B  + c 'C , (4.3)
ge A, B, C -  no3HaneHHa BuSpaHux ochobhux Ko.topiB;
d' -  Ki.tKicTt (acKpaBicTt) goBmtHoro Ko.topy, yTBopeHoro ra.axoM 

3MirayBaHHa ochobhux Ko.topiB;
a', b', c ' -  Ki.tKocTi (acKpaBocTi) ochobhux Ko.topiB y BuSpamft cucTeMi.
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K o e^ i^ em u  a', b', c', rn,o MaroTb TaKo*: Ha3By MogyniB ochobhux KonbopiB,
BH3HanaroTb acKpaBicTb pe3ynbTyronoro Konbopy d':

d ' = a '+b ' + c (4.4)
TinbKu KonipHicTb goBinbHoro Konbopy (mho^hmk D  y Bupa3i (4.3), m;o

HOcuTb TaKO^ Ha3By oduuunuoso Konbopy) BH3HanaeTbca nepe3 BigHocHi
KOMnoHeHTH, m;o MaroTb Ha3By TpMKonipHMX KoMnoHeHTiB:

a ' , b  c' . .a = — , b = — , c = — . (4.5)
d ' d ' d '

TpuKonipHi K oe^i^em u noKa3yroTb, y akhx cniBBigHomeHHax BapTo 
3MimaTH ocHoBHi Konbopu A, B, C gna oTpuMaHHa 3agaHo'i KonipHocTi goBinbHoro 
Konbopy D:

D = a ■ A + b ■ B + c ■ C , ge a + b + c = 1. (4.6)
PiBHaHHa (4.6) noKa3yroTb, rn,o 6ygb-aKun Konip ogHO3Ha^HO BH3HanaeTbca 

Koe^i^eHTaMu a, b, c. n p u  ^OMy gocuTb MaTu name gBa 3 Tpbox Koe^i^emiB.
HaaBHicTb b ocHOBHOMy KonopuMeTpu^HOMy piBHaHHi (4.1) Tpbox 

K oe^i^em iB  a', b', c', rn,o ogHO3HanHO BH3HanaroTb Konip, go3Bonae po3rnagaTu 
noro aK BeKTop y TpuBuMipHOMy npocTopi, rn,o BuxoguTb i3 nonaTKy KoopguHaT. 
n p u  ^OMy ocaMu KoopguHaT y TaKin cucTeMi, OHeBugHO, e BeKTopu ochobhux 
KonbopiB A , B , C , a nonaTOK KoopguHaT BignoBigae nopHOMy Konbopy (puc.
4.3, a).

S  a) 6)

PucyHOK 4.3 -  reoMeTpHHHe nogaHHa Konbopy: 
a) b o6'eMHOMy npocTopi y Burnagi BeKTopa; 6) y nnom,uHi y Burnagi tohku

y  ^oM y BunagKy goB^HHa BeKTopa, m;o BH3HanaeTbca mho^hhkom d' gna 
goBinbHoro Konbopy noKa3ye acKpaBicTb BHnpoMiHroBaHHa gaHoro Konbopy, a 
HanpaMOK BeKTopa D  noKa3ye noro KonipHicTb. ^Krn,o b TpuBuMiprnfi cucTeMi 
KoopguHaT BK6paTM KinbKocTi ochobhux KonbopiB a', b', c' piBHMMK ogE H ^i n 
nepe3 oTpuMaHi tohkm no6ygyBara cinHy nnornuHy, Mo^Ha oTpMMara gBOBMMipHe 
Bigo6pa^eHHa KonipHoro npocTopy (TpuKyTHuK ABC  Ha puc. 4.3, 6), rn,o 
Ha3uBaeTbca oóuuunuow m o ^u u o w  a6o KompuuM mpuKymuuKOM. y  ^OMy BunagKy 
BeKTop goBinbHoro Konbopy 6yge nepeTuHaTu nnorn,uHy ABC  y neBHin TO ^i, rn,o
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ogHo3HanHo xapaKTepu3ye Ko.ipHicTt. ^ificHo, Bu3HaHuTu KoopguHaTu Ko.topy, 
nogaHoro y Buraagi tohku Ha n.om,um Mo^Ha, 3Haronu .u rae  gBa TpuKompHux 
K oe^i^em u i3 Tptox, rn,o nigTBepg^ye Bu3HaneHHa Ko.ipHocTi, aK gBoBuMipHoi 
Be.unuHu (guB. nn. 2.1).

2.5 CncTeMH onucy Ko^bopy RGB i XYZ

^ . a  Toro, rn,oS Bu3HanuTu rpaH u^ Ko.ipHoro npocTopy, aKe HeoSxigHo 
onucaTu b Ko.opuMeTpuHHm cucTeMi, to S to  BcTaHoBuTu cyKynHicTt Ko.topiB, 
npu3HaneHux g .a  aHa.i3y i cuHTe3y, KopucTyroTtca reoMeTpuHHuM Bu3HaneHHaM 
K o.topy i gogaTKoBuMu noSygoBaMu. y  TpuBuMipHift cucTeMi KoopguHaT y Bur.agi 
BeKTopiB BigK.agaroTtca M0H0xp0MamuuHi aSo cneKmpanhHi K o.topu b Me^ax 
BuguMoro giana3oHy, a caMe 3 goB^uHaMu xB u .t Big 400 go 700 hm4. n p u  TaKin 
noSygoBi yTBopuTtca KoHiHHa noBepxHa 3 BeprauHoro b to h ^ ,  aKa BignoBigae 
nonaTKy KoopguHaT (HopHoMy Ko.topy), Ta Mae Ha3By KOHyca Konhopie (guB. puc.
4.4, a). OneBugHo, rn,o nepeTuH KoHyca Ko.topiB oguHuHHoro noBepxHero npu3Bege 
go yTBopeHHa Ha Hin KpuBoi, Ko^Ha ToHKa aKoi BignoBigae Ko.topoBocTi 
cneKTpa.tHoro K o.topy i 3BeTtca noKycoM. iHrauMu c.oBaMu nouyc -  ^  
reoMeTpuHHe M i^e  tohok, rn,o aB.aroTt coSoro KoopguHaTu huctux  cneKTpa.tHux 
Ko.topiB (guB. puc. 4.4, S). nyHKTupoM noKa3aHa oS.acTt Ko.topiB, rn,o BuxogaTt 
3a Me^i BuguMoro giana3oHy. C .ig  3a3HanuTu, rn,o Sygt-aKun Ko.ip BuguMoro 
giana3oHy Syge .e^ aT u  aSo Ha rpaHHiii .oKycy, aKrno BiH e cneKTpa.tHo huctum, 
aSo ycepeguHi .oKycy, aKrno aB.ae coSoro cyMira. TaKuM huhom, .oKyc 
xapaKTepu3ye Bcro BuguMy cyKynHicTt Ko.topiB, a Ko.topu, rn,o .e ^ a T t 3a Me^aMu 
.oKycy, b giftcHocTi He icHyroTt.

EKcnepuMeHTa.tHo goBegeHo, rn,o HaftSrntrae Huc.o Bapia^ft Ko.topiB 
Mo^Ha oTpuMaTu, BuKopucToByronu b aKocTi ochobhux pea.tH o icHyroni HepBoHun, 
3e.eHuft i cuHifi K o.topu6. KpiM ^ o r o  BuKopucTaHHa aK ochobhux Ko.topiB 
HepBoHoro, 3e.eHoro h cuHtoro Ma.o h hucto npaKTuHHe 3HaneHHa: ^  K o.topu 
Sy .u  ^i3unHo pea.i3oBaHuMu, rn,o no.errayB a.o eKcnepuMeHTu.

CucTeMa cuHTe3y goBi.tHoro Ko.topy, rn,o BuKopucToBye aK ocHoBHi 
HepBoHun (Red), 3e.eHun (Green) i cumft (Blue) Ko.topu, Mae Ha3By cucTeMa RGB, 
a eKcnepuMeHTa.tHo BuSpaHi goB^uHu xB u .t BunpoMiHroBaHt ^ux Ko.topiB 
cK.agaroTt BignoBigHo XR = 700 hm, Xg = 546,1 hm, Xb = 435,8 hm. OcHoBHe 
Ko.opuMeTpuHHe piBHaHHa (4.3) g .a  cucTeMu RGB HaSyge Buraagy:

d '• D = r'• R + g '• G + b • B , (4.7)
ge R, G, B -  no3HaneHHa ochobhux HepBoHoro, 3e.eHoro h cuHtoro Ko.topiB; 
r', g \ b ' -  KoopguHaTu K o.topy aSo Ki.tKocTi (acKpaBocTi) ochobhux 

Ko.topiB.

4 MoHoxpoMaTHHHHM Ha3uBaeTtca TaKe BunpoMiHroBaHHa, eHepria aKoro 3ocepeg*eHa Ha egumn 
HacToTi.
5 C.ig 3a3HanuTu, ^o npocropoBi noBepxHi, ^o  Bu3HanaroTt cyKynHicTt Ko.topiB nacro 
Ha3uBaroTt KonipHUMU rninaMU.
6 C.ig 3a3HanuTu, ^o nig HepBoHuM, 3e.eHuM, i cuHiM BapTo po3yMiTu cKopirae oS.acTi Ko.topiB, 
a He Sygt-aKi neBHi Ko.topu.
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HanpaMoK BeKTopiB ochobhux Ko^topiB R , G , B y npocTopi Bu6paHo 
TaKHM, ffl,o6 KO îpHHH TpHKyTHHK RGB BHflBHBCfl piBHOCTOpOHHiM 3 gOB^HHOW 
CTopiH, rn,o gopiBHroe onuHMui (3amTpnxoBaHa oS^acTb Ha puc. 4.4, 6). 
EKcnepHMeHTanbHo BCTaH0B^eH0, rn,o He Ko^eH Komp Mo^e 6yru oTpuMaHuft 
3MimyBaHHaM Bu6paHux ochobhux Ko^topiB, iHmHMH c^oBaMH icHye ^ h u h  pag 
Ko^bopiB, aK HeMo^HHBo onHCaTH KoopgHHaTaMH CHCTeMH RGB.

^incHo, 3rigHo 3 puc. 4.4, neBHa o6^acTb HoKycy nepe6yBae 3a Me^aMu 
TpHKyTHHKa RGB. iHmuMu C-TOBaMH, gna cneKTpantHux KontopiB, rn,o ne^aT t no3a 
TpuKyTHHKoM RGB K oe^i^em u r', g \ b' M o^yrt MaTu HeraTUBHi 3HaHeHHa. KpiM 
3a3HaneHux Burn,e HegomKiB, a caMe HeMo^nuBocTi onucaTu Bci BuguMi Kontopu i 
HeraTHBHiCTb KompHux MogymB, cucTeMa RGB TaKo^ BuMarae HaaBHocTi Bcix 
Tptox KoMnoHeHTiB r', g', b' gna Bu3HaHeHHa acKpaBocTi yTBopeHoro KoRtopy.

a) KoHyc Kô bopiB; 6) Kornpm tpm^ thukm cucreM RGB h XYZ

HanpuKnag, geaKa ToHKa A, po3Mirn,eHa ycepeguHi TpuKyTHuKa (puc. 4.4, 6), 
aB^ae co6oro xapaKTepucTuKy KoRtopy i Bu3HaHaeTtca TptoMa KoopguHaTaMu. 
Po3Mirn,em Ha cTopoHi RB tohku xapaKTepu3yroTt Kontopu, rn,o MicTaTt ocHoBHi 
cumft i HepBoHufi Ko^topu, ane He MaroTt y cBoeMy cK^agi 3eneHoro. Po3Mirn,eHa Ha 
cepeguHi ctopohu RB ToHKa M  BignoBigae nypnypHoMy (magenta), to 6 to  
gogaTKoBoMy go 3eneHoro KoRtopy. ffoóamKoeuMU KonbopaMU Ha3uBaroTt gBa 
Ko^topu, 3MimyBaHHa aKux gae HeftTpantHuft 6rnuft.

TaK caMo po3Mirn,eHa Ha cepeguHi ctopohu GR ToHKa Y', BignoBigae ^oBTOMy 
(yellow) KoRtopy, gogaTKoBoMy go cuHtoro, aKuft nepe6yBae Ha npom ne^H m  
BepmuHi; cepegHa Ha cTopoHi BG ToHKa C (cyan) xapaKTepu3ye 6^aKuTHufi Komp 
(gogaTKoBufi go HepBoHoro, rn,o nepe6yBae Ha npoTune^Hm BepmuHi). ToHKa 
nepeTuHaHHa bucot TpuKyTHuKa BignoBigae KoRtopy, rn,o cKnagaeTtca 3 piBHux 
HacToK HepBoHoro, cuHtoro h 3eneHoro, to6to 6rnoMy KoRtopy (ToHKa E Ha 
puc. 4.4).

Y

C . 2  C . 4  C , 6  C. 8

PucyHoK 4.4 -  Kompm npocTopu pi3Hux cucTeM:
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3 MeToro ycyHeHHa HegoniKiB, BnacTuBux cucTeMi RGB, po3po6neHa cucTeMa 
XYZ , npu3HaneHa gna TeopeTuHHoro BuKopucTaHHa npu KonopuMeTpuHHux 
po3paxyHKax. ^ k ocHOBHi Konbopu b ^ n  cucTeMi Bu6paHi peanbHO HeicHyroni 
Konbopu X, Y, Z, BeKTopu aKux po3Mirn,em no3a KOHycoM BuguMux KonbopiB i 
yTBoproroTb npaMOKyTHy cucTeMy KOopguHaT. KonipHun TpuKyTHuK XYZ e 
piBHo6egpeHuM, i go3Bonae Bu3HanuTu KOopguHaTu 6ygb-aKoro BuguMoro Konbopy, 
aKun OTpuMyeTbca mnaxoM 3MimyBaHHa ochobhux KonbopiB cucTeMu XYZ. n p u  
^OMy ocHOBHe KonopuMeTpuHHe piBHaHHa gna cucTeMu XYZ Ha6yge Burnagy:

d 'D  = x '■X  + y 'Y  + z'■Z. (4.8)
y  Bupa3i (4.8) K oe^i^em u x', y', z', rn,o Bu3HanaroTb KOopguHaTu Konbopy 

3aB*gu no3uTuBHi.

2.7 Kô opHMeTpHHHe i pagioTexmHHe KogyBaHHH

BigoMocTi npo MexaHi3M $i3ionorinHoro cnpunHaTTa Konbopy i HaaBHicTb 
^opManbHoro (MaTeMaTuHHoro) onucy noro napaMeTpiB i BnacTuBocTen cTBoproroTb 
nepegyMOBu gna nepegaBaHHa KonbopoBux 3o6pa*eHb. TpyHTyronucb Ha 
TpuKOMnoHeHTHin Teopii KonipHoro cnpunHaTTa MO*Ha 3po6uTu auani3 i cuume3 
6ygb-aKoro KonbopoBoro 3o6pa*eHHa. n ig  aHani30M BapTO po3yMiTu o^HKy 
KinbKicHoro cKnagy ochobhux KonbopiB y Big6uBaHOMy Big KonbopoBoro o6'eKTa 
cBiTnoBOMy noTO^. CuHme30M Ha3uBaeTbca n p o ^ c  ^opMyBaHHa cBiTnoBoro 
noTOKy 3 ochobhux KonbopiB, nogi6Horo Big6uBaHOMy Big aHani3OBaHoro 
KonbopoBoro o6'eKTa. OryniHb nogi6HocTi aHani3OBaHoro i cuHTe3OBaHoro 
KonbopoBux 3o6pa*eHb Bu3Hanae TOHHicTb nepegaBaHHa iH^opM a^i npo Konip 
gaHoro cucTeMoro i Bu3Hanae aKicTb KonbopoBoro 3o6pa*eHHa8. Cnig 3a3HanuTu, rn,o 
gocarHeHHa noBHoi igemunHocri Mi* nepegaHuMu i BigTBopeHuM KonbopoBuMu 
TeneBi3inHuMu 3o6pa*eHHaMu Ha cborogHimHin geHb HeMO*nuBO. ^ k  6yno cKa3aHO 
Burn,e (guB. nn. 2.5), 3acTocoByBaHa cucTeMa onucy Konbopy RGB He go3Bonae 
BigTBopuTu Bcro cyKynHicTb BuguMux KonbopiB. KpiM ^ o r o  *ogHun 
BigTBoproronun npucTpin He MO*e BigTBopuTu Becb giana3OH a6conroTHux 
acKpaBocTen nepegaHux o6'eKTiB. OgHaK, aK noKa3anu eKcnepuMeHTu, gna 
3agoBinbHoi aKocTi npunHaToro 3o6pa*eHHa gocuTb 36epiraTu BigHocHun po3nogin 
acKpaBocTi i KonbopoBocTi nepegaHoro o6'eKTa 3aMicTb nepegaBaHHa a6conroTHux 
3HaneHb acKpaBocTi noro ginaHOK. BuKOHaHHa yMOB ogHaKOBux KonipHocTen i 
nocTinHocTi cniBBigHomeHHa acKpaBocTen go3Bonae roBopuTu npo 
KonopuMeTpuHHy TOTO*HicTb aHani3OBaHoro i cuHTe3OBaHoro 3o6pa*eHb.

^epe3 Te rn,o cucTeMu nopHO-6inoro MOBneHHeBoro Tene6aneHHa 
3acTocoByBanuca paHime cucTeM KonbopoBoro Tene6aneHHa, go ocTaHHix cTanu 
cTaBuTu BuMoru npMMoi i 3eopomuoi cyMicuocmi. n ig  npaMOW cyMicrncmw BapTO 
po3yMiTu MO^nuBicTb npunMaHHa nporpaM KonbopoBoro Tene6aneHHa Ha hopho-

7
IcHye cucTeMa piBHaHb, ^o  3B’a3ye Mi* co6oro KOop̂ KHaTM Konbopy b cucTeMi RGB Ta XYZ.

8 noHaTTa «aKicTb» y Tene6aneHHi Mae 6inbm m^OKun 3MicT, i y gaHOMy KOHTeKcTi MOBa nge 
nume npo cTyniHb nogi6Hocri BignyTTiB, ^o  BuHuKaroTb npu po3raagaHHi Konbopy BuxigHoro 
o6’eKTa Ta noro cuHTe3OBaHoro aHanora.
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6ini TeneBi3inHi npunMani 6e3 BTpaTu aKocTi9 . 3eopomHa cyMicmcmb o3Hanae 
MO*nuBicTb npunMaHHa nopHO-6inux nporpaM KonbopoBuMu TeneBi3inHuMu 
npunManaMu. 3 MeToro goTpuMaHHa BuMor cyMicHocTi Heo6xigHO 3gincHuTu 
po3ginbHe nepegaBaHHa i npunMaHHa iH^opM a^i npo acKpaBicTb i KonipHicTb 
3o6pa*eHHa. iHmuMu cnoBaMu, BapTO ^opMyBaTu OKpeMi curaanu acKpaBocTi Ta 
KonipHocTi, o6po6naronu ix BignoBigHuM huhom 3ane*HO Big Tuny npunManbHoro 
npucTporo.

CyKynHicTb onep a^n  3 ^opMyBaHHa OKpeMux curaaniB acKpaBocTi i 
KonipHocTi Ha3uBaeTbca KonopuMempuHHUM KodyeaHHaM, 3aBgaHHa aKoro nonarae 
b 3a6e3neneHHi cyMicHocTi nopHO-6inoi Ta KonbopoBoi cucTeM Tene6aneHHa. 
OneBugHO, rn,o BuMoru cyMicHocTi cTBoproroTb neBHi TexmHHi BuMoru go 
npoeKTOBaHoi cucTeMu KonbopoBoro Tene6aneHHa, a caMe:

1. OgHaKOBun i3 cucTeMoro nopHO-6inoro Tene6aneHHa cTaHgapT 
po3KnagaHHa (piBHe nucno pagKiB, ogHaKOBi nacTOTu KagpoBoi i pagKOBoi 
po3ropTKu).

2. PiBHa cMyra nacTOT gna KonbopoBoi Ta nopHO-6inoi cucTeM, rn,o 
gocaraeTbca nepegaBaHHaM iH^opM a^i npo KonbopoBicTb b icHyronux BinbHux 
ginaHKax cneKTpa curaany nopHO-6inoi cucTeMu.

3. BigcyTHicTb B3aeMHux 3aBag Mi* curaanaMu acKpaBocTi, KonbopoBocTi Ta 
3ByKOBoro cynpoBogy.
CucTeMa, rn,o 3agoBonbHae yMOBaM i BuMoraM cyMicHocTi, Ha3uBaeTbca cyMicuow 
cucmeMoio KonbopoBoro Tene6aneHHa (puc. 4.5).

^ n a  gocarHeHHa MeTu ^opMyBaHHa OKpeMux curaaniB acKpaBocTi i 
KonipHocTi po3rnagaroTb cBiTnoBun noTiK, Big6uTun Big o6'eKTa nepegani, aK 
cyKynHicTb Tpbox noTOKiB ochobhux KonbopiB 3 pi3Horo iHTeHcuBHicTro. ^n a  
^opMyBaHHa curaaniB, rn,o BignoBigaroTb ochobhum KonbopaM, BapTO 3po6uTu 
cMyroBy ^inbTpa^ro BunpoMiHroBaHHa, po3ginuBmu noro Ha Tpu cKnagoBi10. 
Curaanu ER, EG, EB, OTpuMaHi Ha Buxogi nepeTBoproBaniB «cBiTno-curaan», MaroTb 
Ha3By Kojiboponoóijibuux, a piBHi ^ux curaaniB nponop^nm  iHTeHcuBHocTaM 
KOMnoHeHTHux cBiTnoBux noTOKiB. Cnig 3a3HanuTu, rn,o gna npaBunbHoro 
nepegaBaHHa Konbopy Heo6xigHO 3a6e3nenuTu nponop^nm cTb Mi* ^uMu 
curHanaMu i KOopguHaTaMu Konbopy y Bu6paHin cucTeMi onucy Konbopy.

^ n a  cucTeMu RGB BenunuHu KonboponoginbHux curaaniB noBuHHi 
3agoBonbHaTu piBHaHHaM:

E r  = k1 ■ r , E g = k 2  ■ g ', E b = k3 ■ b', (4.9)
ge Er , Eg, Eb -  KonboponoginbHi curaanu BignoBigHO nepBOHoro, 3eneHoro i 

cuHboro ochobhux KonbopiB;
k1, k2, k3 -  nocrinm  K oe^i^em u nponop^nH ocri; 
r ', g ', b ' -  KOopguHaTu (Mogyni) ochobhux KonbopiB y cucTeMi RGB.

9 npRpogno, ^o MOBa nge npo np^Manna KonbopoBux nporpaM y nopHO-6inoMy Bugi.
10 CneKTpanbHe po3gineRRa cBiTnoBoro noTOKy cnig 3giHCHroBaTH TaK, ^o6 y BunagKy gii 
piBHOMipHoro BrapoMinroBanna ^opMyBanoca Tpu piBHRx 3a iRTeRcRBRicTro noTOKu
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PucyHoK 4.5 -  Y3arantHeHa cTpyKTypHa cxeMa cyMicHoi cucTeMu KontopoBoro
Tene6aneHHa:

1 -  cBiTnonoginbHa cucTeMa; 2 -  nepeTBoproBaH «cBtino-curHan»; 3 -  Marpuu,a 
KonopuMeTpuHHoro KogyBaHHa; 4 -  MogynaTop i nepegaBaH; 5 -  npuHMaH i geMogynaTop; 6 -  
MaTpuua BigHoB̂ eHHa curaany EG-Y; 7 -  MaTpuua BigHoBneHHa KonboponoginbHux curaaniB

OHeBugHo, rn,o KpiM curHaniB ER, EG, EB, rn,o noBHicTro onucyroTt KonipHicTt, 
Heo6xigHo nepegaBaTu iH^opMau,iro npo acKpaBicTt. ^ n a  oTpuMaHHa curHany, 
nponopu,mHoro acKpaBocTi o6'eKTa, gocuTt 3giftcHuTu nepeTBopeHHa 
KoMnneKcHoro cBiTnoBoro noToKy 6e3 $intTpan,ii\ OgHaK TaKun MeTog BuMarae 
BuKopucTaHHa oKpeMoro gogaTKoBoro nepeTBoproBaHa «cBiTno-curHan», rn,o 
3gopo^nye i ycKnagHroe cucTeMy. Ha npaKTnu;i BKKopKcToByeTtca cnoci6 
oTpuMaHHa curaany acKpaBocTi 3 HaaBHux KontoponogintHux curaaniB. Curaan 
acKpaBocTi EY yTBoproeTtca mnaxoM gogaBaHHa curaaniB ER, EG, EB y neBHoMy, 
BM3HaneHoMy cneKTpantHoro HyTnuBicTro 3opy cniBBigHomeHHi, i Bupa3 gna Horo 
BM3HaneHHa Mo^Ha oTpuMaTK 3 ochobhoto KonopnMeTpKHHoro piBHaHHa (4.7):

E y = r 'E R + g 'E G + b E b, (4 .10)
ge Ey -  curHan acKpaBocTi;
Er , Eg, Eb -  curHanu ochobhux KontopiB (KontoponogintHi curHanu);
r', g', b ' -  BigHocHi acKpaBocTi ochobhux KontopiB.
B icHyronnx MoBneHHeBux cucTeMax KontopoBoro Tene6aneHHa curHan 

acKpaBocTi npuHHaTo BM3HaHaTM Bupa3oM:
E Y = 0,299 • E R + 0,587 • E G + 0,114 • E B. (4.11)

OHeBugHo, rn,o Heo6xigHicTt nepegaBaHHa KontoponogintHux curHaniB pa3oM 
i3 curHanoM acKpaBocTi npu3BoguTt go po3mupeHHa cMyru HacToT, aKy 3aHMae 
TeneBi3iHHuH curHan. OgHaK, BignoBigHo go Bupa3iB (4.7) i (4.10) y 
KontoponogintHux curHanax MicTuTtca iH^opMau,ia npo acKpaBicTt, rn,o e 
HagnumKoBoro. ^n a  ycyHeHHa u;iei' HagnumKoBoi acKpaBicHoi m^opMau;ii 3 
KontoponogintHux curHaniB ER, EG, EB BapTo BigHaTu curHan acKpaBocTi EY, npu 
qtoMy yTBopuTtca Tpu curHanu KonipHocTi, Ha3UBarn Konbopopi3HuweuMu:

E R- Y = E R — E Y , E G- Y = E G — E Y , E B- Y = E B — E Y . (4.12)
OgHaK KaHanoM 3B'a3Ky gocuTt nepegaTu gBa i3 Tptox Kontopopi3Hun,eBux 

curHaniB, a Tperifi BigHoBuTu Ha npuHMantHift cTopoHi 3a BigoMuM curHanoM 
acKpaBocTi BignoBigHo go Bupa3y (4.10). ^ocnigHuM mnaxoM ycTaHoBneHo, rn,o 
HaH6intmoMy 3Hu^eHHro Heo6xigHoi cMyru HacToT cnpuae BuKnroHeHHa curHany 
Eg-y. TaKuM huhom, BapTo nepegaBaTu acKpaBicHUH curHan EY i napy 
Kontopopi3HuqeBux ER-Y, EB-Y, m;o e gocTaTHiM gna BigHoBneHHa Ha npuHMantHiH
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cTopoHi Heo6xigHoro curaany EG-Y. CyKynHicTb onepa^n  3 ^opMyBaHHa 
Konbopopi3Hu^Bux curaaniB Ha3uBaeTbca padwmexHWHUM KodyeaHHRM, cyTHicTb 
aKoro cKnagaeTbca b cKopoHeHHi HagMipHocTi, BnacTuBoi KonboponoginbHuM 
curHanaM, i 3MeHmeHHi cMyru HacTOT, aKy 3anMae TeneBi3inHun curaan11 .

Ha ocTaHOK Heo6xigHO Big3HanuTu, rn,o icHyroni cucTeMu KonbopoBoro 
Tene6aneHHa Bigpi3HaroTbca nume cnoco6oM po3Mirn,eHHa Konbopopi3Hu^Bux 
curHaniB y cneKTpi noBHoro TeneBi3inHoro curHany, rpyHTyronucb Ha y3aranbHemn 
cxeMi cyMicHoi cucTeMu Tene6aneHHa.

3 KOHTPO^bHI nHTAHHfl

3.1 Ha3BiTb Bu3HaneHHa Konbopy i BKa*iTb noro o6'eKTuBHi n cy6'eKTuBHi 
napaMeTpu.

3.2 BKa*iTb Ha3Bu Ta Bu3HaneHHa o6'eKTuBHux napaMeTpiB Konbopy.
3.3 BKa*iTb Ha3Bu Ta Bu3HaneHHa cy6'eKTuBHux napaMeTpiB Konbopy.
3.4 Ha3BiTb ocHOBHi nono*eHHa Teopii KonipHoro 3opy.
3.5 yKa*iTb cnoco6u ^opMyBaHHa Konbopy.
3.6 Ha3BiTb i onumiTb Tunu aguTuBHoro cnoco6y ^opMyBaHHa Konbopy.
3.7 HaBegiTb ocHOBHe KonopuMeTpuHHe piBHaHHa; noacHiTb 3HaneHHa 

cKnagoBux.
3.8 noacHiTb onuc Konbopy y TpuBuMipHOMy npocTopi i Ha nnomurn'.
3.9 BKa*iTb nepeBaru i HegoniKu KonopuMeTpuHHoi cucTeMu RGB.
3.10 BKa*iTb nepeBaru i HegoniKu KonopuMeTpuHHoi cucTeMu XYZ.
3.11 Ha3BiTb cyTHicTb i noacHiTb n p o ^ c  KonopuMeTpuHHoro KogyBaHHa.
3.12 HaBegiTb Bupa3 gna Bu3HaHeHHa curaany acKpaBocTi i noacHiTb noro 

cKnagoBi.
3.13 Ha3BiTb OcHOBHi eTanu pagioTexmHHoro KogyBaHHa.
3.14 HaBegiTb i noacHiTb cTpyKTypHy cxeMy cyMicHoi cucTeMu KonbopoBoro 

Tene6aneHHa.

4 ^OMAmHe 3AB^AHHH

4.1 KopucTyronucb gaHuM MeToguHHuM noci6HuKOM i peKOMeHgoBaHoro 
niTepaTyporo, bubhutu KnroHOBi nono*eHHa.

4.2 nigroTyBaTu BignoBigi Ha KOHTponbHi 3anuTaHHa.

5 POEOTA B AY^HTOPII

5.1 0^pa^roBaTu npuKnagu po3B’a3aHHa 3agaH 3 Bu3HaHeHHa KonipHoro TOHy 
Ta HacuneHocTi Konbopy 3a 3agaHuMu Koe^i^eHTaMu r, g, b.

11 PagioTexRiHRe KogyBanRa go3Bonae cucTeMi KonbopoBoro Tene6aneRRa 36epê TH piBny i3 
cucTeMoro Hopno-6inoro Tene6aneRRa fflupuny cMyru HacTOT.
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npuKnad.
^ 0 6  3HaHTH Ha TpuKyTHuKy TOHKy, rn,o BignoBigae 3agaHOMy Kontopy, 

cniBBigHomeHHa ochobhux KontopiB y aKoMy Big0M0, n0Tpi6H0 KopucTyBaTuca 
TaKHM npaBunoM. Ha Ko^mn 3i CTopiH TpuKyTHuKa, rn,o BignoBigaroTt mKanaM r, g 
h b (puc. 4.6), BigpaxoByroTt 3agaHy KoopguHaTy. noTiM npoBogaTt npaMi, 
napanentHi CTopoHaM, aKi e npoTune^HuMu BepmuHaM ochobhux KontopiB.

G

b
PucyHoK 4.6 -  Bu3HaneHHa KonipHux KoopguHaT 3a TpuKyTHuKoM MaKCBenna

n p u  ^oM y npaMa, napanentHa cTopoHi BG, npoTune^Hift BepmuHi R, 
noBHHHa nepeTUHaTu mKany r y to h ^  i3 3agaHoro KoopguHaToro r. npaMa, 
napanentHa cTopoHi RB, npoTune^Hift BepmuHi G, noBUHHa nepeTUHaTu mKany g y 
Tom ii i3 3agaHoro KoopguHaToro g. AHanoriHHuM huhom npaMa, napanentHa CTopoHi 
GR, npoTune^Ha BepmuHi B, nepeTuHae mKany b y to h ^ ,  rn,o BignoBigae 3agaHift 
KoopguHaTi b .

TaK, HanpuKnag, noKa3aHa Ha puc. 4.6 ToHKa A 3 KoopguHaraMu r = 0,55; 
g = 0,3; b = 0,15 nepe6yBae Ha nepeTuHaHHi npaMux, npoBegeHux BignoBigHo go 
3a3HaneHoro npaBuna.

3a 3agaHuMu KoopguHaTaMu Mo^Ha 3gincHuTu po3paxyHKu huctotu Kontopy. 
KintKicHe Bu3HaneHHa huctotu onucaHe Bupa3oM (4.2), ogHaK y HamoMy npuKnagi, 
Konu MoBa nge TintKu npo noHaTTa KonipHocTi, i acKpaBicTt Kontopy He 
BpaxoByeTtca, HucToTy Kontopy Mo^Ha Bu3HanuTu aK:

F
P

FX + F 6
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ge Fi  -  KinbKicTb Konbopy, rn,o 3a6apBnroe;
F S -  KinbKicTb po3SaBnaronoro Sinoro.
KoopguHaTu b ^noM y MO*Ha npegcTaBuTu b TaKun cnociS: 
r = ri + r6,
g = gi  + gS->
b = b i + b5,
ge rl , gl , bl  -  KoopguHaTu, rn,o Bu3HanaroTb KinbKicTb Konbopy, rn,o 

3aSapBnroe,
rS, gS, bS -  KoopguHaTu, rn,o Bu3HanaroTb KinbKicTb po3SaBnaronoro Sinoro.
3HaneHHa Fi  nponop^nH e ogHin 3 KOopguHaT rl , gi  aSo bi , aKrn,o Konip, rn,o 

3aSapBnroe, e ochobhum, aSo cyMi gBox KOopguHaT, aKrn,o Konip, rn,o 3aSapBnroe, e 
gogaTKOBuM.

3HaneHHa F S nponop^nH e cyMi KOopguHaT Sinoro Konbopy, rn,o po3SaBnae, rS, 
gS i bS, piBHux Mi* coSoro. 

n p u  ^OMy
ri + g i + b i = p, 
rS + gS + bS = 1 -  p
Bu3HanuMO HucTOTy Konbopy, rn,o BignoBigae Tonni A Ha KonbopoBOMy 

TpuKyTHuKy (puc. 4.6). I3 Tpbox 3agaHux KOopguHaT gBi 3 HanSinbmuMu 
3HaneHHaMu Bu3HanaroTb 3aSapBneHHa, a TpeTa KOopguHaTa 3 HanMeHmuM 
3HaneHHaM poSuTb cBin BHecoK y po3SaBnroronun Sinun.

^ n a  Hamoro npuKnagy HanMeHme 3HaneHHa y KoopguHaTu b, to S to  b = bS = 
= 0,15 (npu ^OMy bi  = 0).

OcKinbKu bS = rS = gS = 0,15, to  MO*eMO nigpaxyBaTu, rn,o 1 -  p  = 3 ■ 0,15 = 
= 0,45, 3BigKu p  = 0,55 aSo 55 %.

Konip, rn,o 3aSapBnroe, Bu3HanaeTbca cyMoro gBox mmux KOopguHaT: 
ri  = r -  rS = 0,55 -  0,15 = 0,4; 
g i = g -  gS = 0,3 -  0,15 = 0,15.

5.2 BuKOHaTu po3paxyHKu ihaubigyanhHoro 3aBgaHHa 5.

6 3MICT nPOTOKO^y

6.1 TeMa i MeTa 3aHaTTa.
6.2 npuKnagu po3B’a3aHHa 3agaH i3 BucHOBKaMu 3a OTpuMaHuMu 

pe3ynbTaTaMu.
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BAPIAHTH IH^HBI^YA^bHHX 3AB^AHb

3aBgaHHH 1.
1.1 Bu3HanuTu KintKicTt oKTaB i HaniBoKTaB y giana3oHi 3ByKoBoro curHany 

Big 20 ^  go n • 1000 ^  (n • -  HoMep BapiaHTa 3rigHo 3 Ta6n. 3.1).
1.2 BuKoHaTu TaKi po3paxyHKu:
gna n = 1 -  5.
PiBeHt curHany 3 HacToToro m • 100 ^  3pic 3 n• 10 gE go 80 gE (m• -  

nepegocTaHHa ^u$pa cTygeHTctKoro KBuTKa). Ha cKintKu $oh  36intmunaca 
ryHHicTt curHany?

^ n a  n = 6 -  10.
Curaan 3 HacToTaMu 100 i 500 ^  i piBHeM ryHHocTi n • 10 $oh  3MeHmunu Ha 

30 gE. ^ k  3MiHaTtca piBHi ryHHocTi ^ux curHaniB?

3aBgaHHH 2
2.1 3o6pa3uTu Hepe3pagKoBuft TB pacTp npu 3agaHoMy Hucny pagKiB Z  i 

^opMaTy Kagpy k.
2.2 Bu3HaHuTu KintKicTt eneMeHTiB po3KnagaHHa npu 3agaHux Z  i k.
2.3 Po3paxyBaTu HacToTy pagKoBoi po3ropTKu f z npu 3agaHHoMy Z  i Hucni 

KagpiB 3a ceKyHgy n.

3aBgaHHH 3
3.1 HaKpecnuTu b noni 3o6pa^eHHa goBintHuM mpu^roM 3 goBintHoro 

ToBmuHoro nimfi gBi ocTaHHi ^u$pu  BnacHoi 3aniKoBoi khu^ ku. 3o6pa3uTu b 
MacmTa6i curHanu Tptox nocnigoBHux pagKiB, npunycKaroHu rn,o 3o6pa^em ^u$pu  
MaroTt MaKcuMantHy acKpaBicTt, i po3TamoBaHi Ha cipoMy $om  3 BigHocHoro 
acKpaBicTro 25%.

3.2 Bu3HaHuTu Hu^Hro f H i BepxHro f B rpaHuHHi HacToTu cneKTpa 
TeneBi3inHoro curHany b cucTeMi 3 3agaHuMu napaMeTpaMu: Z  -  Hucno pagKiB; n -  
Hucno KagpiB 3a ceKyHgy; k -  ^opMaT Kagpy; a  i P -  BigHocHi TpuBanocTi 
3BopoTHoro xogy po3ropTKu 3a pagKoM i KagpoM BignoBigHo; Bug po3ropTKu -  
Hepe3pagKoBa, 3HaHeHHa n i k  B3aTu 3 yMoBu 3aBgaHHa 2.

3aBgaHHH 4
4.1 nepegaroTtca gBi BepTuKantHi KontopoBi cMyru MaKcuMantHoi 

acKpaBocTi Ta 3agaHoi HacuHeHocTi Ha geaKoMy $om . HacuHeHicTt cMyru N°1 gna 
Bcix BapiaHTiB gopiBHroe 100 %. Po3paxyBaTu 3HaHeHHa acKpaBicHoro i 
Kontopopi3Hu^Bux curHaniB gna ko^ hoi cMyru. no6ygyBaTu enropu Hanpyr 
KontoponogintHux curHaniB, acKpaBicHoro Ta Kontopopi3Hu^Bux curHaniB Ha 
iHTepBani Hacy, BignoBigHoMy gBoM nepiogaM pagKoBoi' po3ropTKu.

4.2 noK a^iTt Ha KonipHoMy TpuKyTHuKy RGB ToHKy, BignoBigHy cMy3i N° 2. 
^Ke nono^eHHa 3anMe ToHKa, aKrno HacuHeHicTt cMyru N° 2 3Hu3uTtca BgBiHi?
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Ta6.n^H 3.1 -  BH3HaneHHH HOMepa BapiaHTa iHflHBiflyâ bHoro 3aBflaHHH
HoMep 3a 

cnucKOM rpynu
HoMep ^ynu

1 2 3 4 5 6 7 8 9 10
1 1 2 24 25 24 1 1 2 1 23
2 2 4 22 24 1 3 4 5 7 24
3 3 6 20 23 22 5 7 8 13 25
4 4 8 18 22 3 7 10 11 19 3
5 5 10 16 21 20 9 13 14 25 9
6 6 12 14 20 5 11 16 17 2 4
7 7 14 12 19 18 13 19 20 8 10
8 8 16 10 18 7 15 22 23 14 5
9 9 18 8 17 16 17 25 3 20 11
10 10 20 6 16 9 19 2 6 3 6
11 11 22 4 15 14 21 5 9 9 12
12 12 24 2 14 11 23 8 12 15 7
13 13 1 25 13 12 25 11 1 21 13
14 14 3 23 12 13 2 14 15 4 8
15 15 5 21 11 10 4 17 18 10 14

16 16 7 19 10 15 6 20 21 16 21
17 17 9 17 9 8 8 23 24 22 15
18 18 11 15 8 17 10 3 4 5 1
19 19 13 13 7 6 12 6 7 11 11

20 20 15 11 6 19 14 9 10 17 2
21 21 17 9 5 4 16 12 13 23 16
22 22 19 7 4 21 18 15 16 6 18
23 23 21 5 3 2 20 18 19 12 17
24 24 23 3 2 23 22 21 22 18 19
25 25 25 1 1 25 24 25 25 24 20

49



TaS^^H 3.2 -  ,3,am bhkohahhh iHflHeiflyâ bHHx 3aegaHb 2 -  4
HoMep

BapiaHTa
3aBgaHHa 2 3aBgaHHa 3 3aBgaHHa 4

Z n k Z a P CMyra N°1 CMyra N°2 Ooh

1 5 25 4:3 405 0,16 0,08 HepBoHHH 3en.50% CipuH
2 7 25 4:5 525 0,12 0,08 CumH ^ obt.60% HopHHH
3 9 25 3:4 625 0,16 0,1 3eneHuH ^ obt.50% HopHHH
4 11 25 1:1 313 0,14 0,1 ^ obthh Chh.60% EinuH
5 13 25 3:5 1125 0,14 0,07 EnaKHTHHH 3en.50% CipuH

6 15 25 3:4 819 0,2 0,07 nypnypHHH Hep.50% EinuH
7 17 25 4:3 625 0,18 0,07 3eneHuH nypn.70% HopHuH

8 19 30 5:4 525 0,18 0,12 HepBoHHH Hep.50% CipuH

9 21 30 1:2 625 0,2 0,12 CumH En.50% HopHHH
10 23 30 1:1 313 0,25 0,12 nypnypHHH Chh.50% EinuH
11 25 30 5:4 1125 0,15 0,05 ^ obthh ^ obt.50% HopHHH
12 17 30 8:3 819 0,1 0,1 EnaKHTHHH Hep.50% EinuH
13 19 60 1:2 525 0,18 0,1 HepBoHHH 3en.30% EinuH
14 11 50 2:1 405 0,15 0,08 3eneHHH Chh.40% HopHuH

15 13 30 4:3 220 0,2 0,1 CumH HepB. 75% EinuH

16 15 50 5:4 330 0,2 0,05 nypnypoBHH ^ obt. 50% HopHHH
17 17 30 1:2 350 0,18 0,1 EnaKHTHHH CurnH 80% HopHHH

18 19 60 2:1 580 0,18 0,05 ^ obthh 3en. 50% CipuH
19 21 60 4:3 620 0,12 0,05 CumH 3en. 30% CipuH

20 23 30 5:4 370 0,12 0,12 HepBoHHH ^ obt. 40% HopHHH
21 25 50 3:8 540 0,2 0,02 ^ obthh HepB. 20% EinuH
22 9 25 4:3 480 0,18 0,12 3eneHuH EnaK. 30% CipuH
23 7 30 3:4 560 0,22 0,12 EnaKHTHHH HepB. 50% EinuH
24 5 50 5:4 620 0,15 0,1 nypnypoBHH 3en. 40% EinuH

25 15 60 1:2 700 0,16 0,07 HepBoHHH EnaK. 60% HopHuH
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