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flpn&opOCTPoe i ne , M TpOnOrnR
 

n nlitiPMaunoliliO-n3MepnT nblible
 

nPn&Opbl n CnCTeMbl
 

npH60pbl H MeTO,Qbl KOHTponH npHpo,QHOH cpezrsr, 

Bew.eCTB, MaTepHanoB H H3,QenHH 

XMeJlbllUI(KUU A.K., «auouoam mex-

HU IJeCKUX nayx, oouenm Canxm-
Ilemeptiypecxoeo eocyoapcmeenuoeo 
meXllOJlOZUlIeCK020 yu ueepcumema 
pacmumenunux nOJIUMep0 6 

AHAJIH3 nPlffO,lUlOCTH IiYMArH ,l(AA {(DETHOH
 
BhICOKOXY,llOJKECTBEHHOH nEqATHOll npO,llYKIUlH
 

B MHpe npOH3Bo,nHTCH CBbIIIIe 300 MJIH. TOHH 6YMarn H KapTOHa B ron, oTCIO,na cnenyer, 'ITO 

KroK,llbIM :>KHTeJIb rtnaaersr nOTpe6JU1eT OKOJIO 50,8 xr. Harepecno OTMeTHTb, tfTO na Ka:>K,UOfO :>KH­

TeJUI 3 ana,LlHOH Es ponsr npHXO,UHTCH OKOJIO 100 x r 6)'Marn H xaprona, a na xorrens C iliA npaxo­

,nHTCH cssnne 300 xr , 
CaMblM 60JIblllHM n OTp e6HTeJIeM 6yMarH HBJIHeTCH nOJIHrpatPHH (OKOJIO 30 %). TIOJIHrpa<pW-le­

cxoe npOH3Bo,nCTBO nOTpe6JIHeT 60JlbllIe qeM 1,5 MJIH. BarOHOB, npHqeM 31'0 qHCJIO YCTOHqHBO 

YBeJIHqHBaeTCH r on 01' rona B cpezmev aa 2-2,5 %. 
Bo BceM MHpe ssmycx KHHf H :>KYPHaJIOB yB eJIH qHBaeTCH, He uaao 3a6bIBaTb H 0 peKJIaMHOH 

nex ar n o a npo,nYKQHH. Ba:>KHO OTMeTHTb, 'ITO <pOpMHpyIOTCH HOBbIe HanpaBJIeIlHH pa3BHTHH nOJIH­

rpadraxecxoro npOH3Bo,nCTBa, a 31'0 , B CBOlO oxepen s , aener K TOMy , 'ITO K 6yMare npe,nbHBJIHlOTCH 

nossnueaaste Tpe60BaHHH. 

3 a nOCJIe)J.HHe ronsr 3HaqHTeJIbHO asipoc accopnesear 6yMar H BH.QOB nel.JaTHOH n po,nYKQHH, B 

CBH3H C 3THM nOJIHrpatPHCTY CTaJIO CJIO:>KHeH BbI6HpaTb 6yMary )J.IHI KOHKpeTHor o BH,na nesara. 

Ha6mo.QaeTC$I KOHKypeHUH$I Me)K).:(y OTeqeCTBeHHbIMH H 3apy6e:>KHbIMH npOH3BO.QHTeJIHMH 6YMarn. 

B HaCTORlUee Bp eMH aa nOJIHrpatPHqeCKHX npOH3BO)J.CTBax HeT 06lUHX peKOMeH )J.aUHH H MeTO­

.nOJIOrnH n o oueaxe npHrO.QHOCTH 6YMarH .QJUI TOH HJIH HHOH nesaraoa npO.QyKUHH, n03TOMY 3Ta 

np06JICMa aKTYaJIbHa H cerO)J.HR. HaH60JIee ocrpa 3Ta n p 06JIeMa npa BbI60pe 6YMarn )J.JIH BbICOKO­

x y,nO:>KeCTBCHHOH nexara, nOCKOJIhKY K HeH )J.OJI:>KHbl npezrsssnsrsca 60nce BbICOKHe Tpe60BaHUH, 

qCM K TOM 6 yMare, KOTOpM npezmasnaxeaa ,nJUI n p y r a x BH,nOB nexaraoii npo)J.JKUHH. 

D OJIHrpa<pHCT ,nOJI:>KeH CTpeMHTb CH K TOMy , 'IT06bI H306pa:>KeHHe, nanesaraaaoe sa ,naHHoH 

6 yMare, COOTBeTCTBOBaJIO H306pa:>KeHHlO-3TaJI0HY. T Of)J.a B03HHKaeT sonpoc, KaK OCYlUeCTBJI}ITb 

CpaBHeHHR nOJIyqeHHOfO H306pa:>KeHHR C H306pa:>KeHHeM-31'aJIOHOM (HMeHHO 31'0 H nOCJIy:>KHJIO ue­

JIblO n pOBo)J.HMbIX aBTopOM CTaTbH HCCJIe,nOBaHHH). 

DOMHMO xepao-fienoro H306pa:>KeHHH ira nOJIHI'PatPHqeCKHX npe)J.npHHTHHX nexararor nesar­

HYlO npo,nYKUHIO, coztepacauryio useruue HJIJIIOCTpauHH, xoropsre ,non:>KHhI TOqHO rrepen aaars ace 

TOHa, xoropue 6bIJIH 3a)J.yMaHbI. 

,l],JIR HCCJIe,lJ.OBaHHH 6bIJIO orofipano 100 06pa3UOB orpceraoa 6YMarH C HeCKOJIhKHX ueJIJIlO­

JI03HO-6YMa:>KHbIX npoH3Bo)J.CTB C pa3HbIM ypoenesr O)J.HOpO)J.HOCTH npocsera. OT06paHHbIe 06pa3­

UbI 6WIH sanesaransr ( a a HHX 6bIJIO aanexarauo UBeTHoe H306pa:>KeHHC paauepov IOOx100 nHK­

CeJICH) . Cnenyromaa sranov pa60TbI 6blJIO CKaHHpOBaHHe H306pa:>KeHHH (n a ofipasuax 6yMarH) H 

nonyueuae rpadmsecxax <paRJIOB (THn <paHJIa (pacurapeaae) 6bIJI BbI6paH tif, TaK KaK ero MO:>KHO 
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06pa6aThIBaTb B cpene M A TL A B, B KOTOpOH, H ocyiuecrananacs 06pa60TKa H306pa)f(eHM5l.). He­
06XOj.(HMO onpenenar s ~PKO CTb Ka)f():lOH TOqKM no RGB-UBeTOBOH cxeste. 

AJm ~eHlliI (OUlicPPOBKH) rparpaxecxax cPafuJOB C H306proKeHlieM HCnOJIb30BarraCb npouc.uypa 
imread ('name. tif' ). PC3YJIhTaT OUH¢POBKli H306proKCHlliI npencrannen aa pHC. 1: 

2', -;. ~S!1 ,'H 2H 2SS 2!.S 2~ ~ :=~. \ 2S5 2S\ .. 
zss ;5S ass 2 55 <:55 ~ S 5 = ~~ 255 ZS5 ~ 5 ~ 

255 =55 ,55 2SS 255 255 255 ZSS 255 ZSS 
25S ZS5 2 ~, S 2 S5 2S~ 2S!; 255 251 ~S $ 2SS .J 
I N BO B AS a~ n In ~ .q 2S5 ass 
4a 4e ~ 6 ~8 4il +I 57 SS Z55 H S 

51 51 51 5~ 50 S8 139 66 171 255 
51 51 51 51 4<l 71 159 121 71 2 ~ .5 

.SJ \ 1 51 H ~ I 1+1 1'; 4 147 411 14i 
51 51 51 48 9~ 155 153 156 1n S4 

51 51 52 45 80 ?Il 76 78 149 28 

51 Sl 41 !O1 115 L)Q 130 131 .In 59 
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4? 44 ez 156 144 1+1 144 l ~~ 144 143 
72 51i 1:>7 146 14-4. 144 144 144 144 1 4~ 
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) 1 14~ 144 144 144 J+I 144 1 ~4 l+l 1+1 
98 145 10M 1401 1014 144 10M 1'14 H4 1+1 
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Puc. 1. Pesynemam Ol/UrjJP 0 6KU U306p a :>ICeIlWl 

B pesynsrar e OUU¢ POBKli 6bIJIa nonyxeaa MaTpMUa, 3JIeMeHTbJ KOTOpoH npe.uCTaBJUlIOT co60H sp­
KOCTh B KroK,llOM ITliKCeJIe M306proKeHlij{ (znranaaon TOHOBOH rpaaanaa 01' O.uo 255). TaKM )l(eOUHtPpoB­
xa H306proKeHU}I 6bUIa nposeneaa H )J.IDI H306proKeHlliI-:rrarrona ,lI.JUI TOfO, l.IT06bI ocyuiecrsan, cpasae­
nae CnOJIyqeHHbrMM H306proKeHMHMH na ofipasuax (puc. 2). 

0 1 2 3 4 5 6 7 

% OTKIlOHeHHR OT H306pa>KeHHR • aranoaa 

Puc. 2. Ilpoueum OmKJIOlfeHUR om U30 6p ClJlCellllR- 3 m a;IOHa « KG:>ICOOM nuxc ene 

Ha puc . 2. npencraanena .lU1arpaMMa, OIproKalOW.M OTKJIOHCmUl 5l.pKOCTH na HCCJIeAyeMoM ofipante 
6yMarn B KroK,llOM rurxcene OT H306p8)f(CHlliI-:rraJloIla. I1cCjICnOBaHlUl noxasana, qTO aa 6YMare CHH,lI,CK­
COM ¢ OPMOBaHlij{ (xapaKTCpUCTHKa 06JIa' lliOCm npocsera 6YMam ) 1>75 ITQ.1IyqeHHoe asofipasceane Ma­
JIO OTKJIO~e TC}I OT H306proKeHli}l-JTarroHa. Kpove roro, aa TaKOH 6YMare Ha6JlIO,UaCTC}I XOPOWM TOHO­
nepezra-ra H,CJIej.(OBaTeJIbHO, ee MO)f(flOliCnOJIh30BaTb zina asrcoxoxyztozcecraeaaori nesara. 

50 : 

43 -

36 
D; 
t; 
G> 
U 
:It 
s 

22 I: 

£ 
15 

8 

1 . 

385 



EcmecmeeHHb/e U meXHUlIeCKUe HayKu, N9 2, 2008 

HeMaJIOBa)KIIhIM ¢ aKTopOM n pn ne-iar a HBJUleTCH pacxozt Kp aCKM. A BTOp CTaTb H nOnbITaJICH 

BhIHBMTh, KaK pacxo zi KpaCKH 3aBMCHT 0 1' 06Jlaq HOCTH npocsera. Ilesan, na ofipasuax 6yMarH C 

o ,nHHaKOBOH 06JIaqHOCThIO npOH3Bo ,nHJIaCb no 'r ex n o p , noxa He 3aKaHq HBaJIaCb x pacxa, npa 3TOM 

xaprpanxc H npanrep MCIIOJIb30BaJIHCb O,nHOH ¢ HPM bI H C o,nMHaKOBbiM 06beMOM xpacxa (42 MJI) , a 

TaK)Ke HaHOCHJICH o ,nHHaKoBhIH p HCy HOK. )J,aJIec 6hIJIO nonc-nrrauo, na xaxoe KOJIHqeCTBO 0 6 p a3­

UOH 6yMam C o n a n a x o ao tl 06JIaqHOCTbIO YJlaJIOCh HaHeCTH ncxarr. . Pe3YJIbTaTbI axcnepaaeirra 
npencraaneau na pHC. 3. 
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Puc. 3. Pacxoo neuamnoii KpaCKU 6 saeucussocmu om 06JlaIJHOCmU 6yMazu 

Jtb ,naHHOH ,nHarpaMMbI BH,nHO, 'ITO naafio n suree KOJIHqeCTBO ornexar anau x pHCyHKOB nOJIy ­

qHJIOCh npa 0 6JI aq HOCTH 75 H 78. 3 1'0 06b HCHHCTC}I TCM, 'ITO npn HaH60JIce paBHOMepHOM p ac n p e ­

,nCJIeHHH BOJIOKHa na nOBepxHOCTH 6)'MarH na BbICOKoxy,nO)KeCTBCHUYIO nesars pacxoayerca 

MeHhlllee KOJIHqCCTBO KpaCKH, T . K. o na JIO)KHTC}I a a 6 y Mary H BnHTbIBaCTCH paBHOMepHO, He)KeJIH 

npa fio n ee HH3KHX n OKaJaTCJUIX n p OCBCTa . ECJIH paccaarpaaari, 0 6paJUbI C 06JIallHOCTblO 75 H 78, 
TO MO)KHO CKaJaTh, 'ITO KOJIHtICCTBO pHCyHKOB Y HHX npax epnc ona a a x o ao e , a BOT sarpar sr na TO, 

qT0 6 hI ,n06 HT bC}I 6 0 JIee BblCOK HX nOKaJaTCJICll HH,neKca q, opMOBaHHH (60 JICC 78), pC3KO B03paCTa­

lOT . 31'0 CBH3aHO C TCM , 'ITO ,UJIH n OJIyqCHH}I TaKHX nOKaJaTCJIeH npaxonnrca CHJIbHO yBeJIHqHBaTb 

KOnHqCCTBO JIHCTBeHHOH ueJIJIlOJI03bI B KOMn03HI.UfM 6 yMa)KHOll MaC ChI , a TaK)KC XHMHKaTOB, OTBe­

q alOmHX sa yztep acaa a e H npOKJIeHKy 6 y Ma)KHOH MaCCbI, a 31'0 B CBOIO oxepcns npasezrer K ysena ­

qeHHIO cc6eCTOHMO CTH 6 yMam, 'ITO HC)KCJIaTCJIb HO. 003T OMY, OnTHMaJIbHblM BapHaHTOM MO)KHO 

Cq HTaTb 6yMary C npo c a er o v 75, T.K. ee KaqeCTBO n03BOJIHT npom sozum, BhIcoKoxy .n.O)KCCTBeH­

HYlO nexan, C HaHMCHbIIIHM KOJIHqCCTBOM sarpar xpacxa, 
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