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[IpoBeneH cpaBHUTEIBHBIM aHANU3 aAHAJOTOBBIX U  IUGPOBBIX
TEXHOJIOTU B PEMPOIYKIIMOHHOM TIPOIIECCe MPU BOCCTAHOBIIEHUU yTacaro-
IIMX TEKCTOB U U300paKeHUI apXUBHBIX TOKYMEHTOB.

CormocTaBieHbl CEHCUTOMETPUUYECKHE IMOKA3aTEM IO CBETOYYBCT-
BUTEIBHOCTH, CIEKTPAIbHOM CBETOUYBCTBUTEIBLHOCTH, (HOTOrpaduyecKoit
HUpOTe, KOIPPUIUEHTY KOHTPACTHOCTH, pa3pellaroiieid CrocoOHOCTH,
BOCITPOU3BEJICHUS TOHA U LIBETA U CTPYKTYPhI aHAJIOTOBBIX MPUEMHUKOB B
ONTHYECKOM JIHAIMa30HE W3JyUYCHHs] HA OCHOBE TaJIOTCHHUIO0CEPEOPSHBIX
CBETOYYBCTBHUTEIIBHBIX CIIOEB W MHU(PPOBBIX TNPUEMHHKOB Ha OCHOBE
IPUOOPOB C 3apsITOBOM CBS3BIO.

[ToxazaHo, 4TO IM(POBBIE TEXHOJOTHH IAIOT TOJIOKUTEIIBHBIC
pe3ynbpTaTe TpH paboTe B BHAMMOM JHAIa30HE CIEKTPa, MOCKOJIBKY HX
CIEKTpajbHas CBETOYYBCTBHTEIIBHOCTh COOTBETCTBYET W3IIYYCHHUIO B
untepBaie MmH BoH 400 — 800 HM. OcoOeHHO HU(POBBIE TEXHOJIOTHH
3G (HEKTUBHBI TIPU KOPPEKTUPOBAHUHN H300paXKEHUM, MO TPYJOEMKOCTH H
KoMpopTHOCTH B pabore. BO3MOXHOCTH aHAJIOTOBBIX TEXHOJOTHMI
MO3BOJISIOT paboTaTh B YJIbTpapuOJIETOBOM M WH(]pakpacHOW oO0jacTu
CIEKTpa, a Takke BO30YXKJaTh U PETUCTPUPOBATH JFOMHHECIICHTHOE
CBEUCHUE HEBUAMMBIX M MAaJOKOHTPACTHBIX TEKCTOB, HCIOJHEHHBIX
YepHUJIAMU Ha OCHOBE (PHOJIETOBBIX, CHHUX, KPACHBIX JIP. KPACUTENCH.

PaccMOTpeHBI  TEXHOJIOTHYECKHE  CXEMBI,  OOCCICUMBAIOIINE
pelieHue 3aad BOCCTAHOBJICHHUS YTacarolIuX TEKCTOB W HM300paKeHUH
JOKYMEHTOB Pa3IUYHBIX HICHTU(UKAITMOHHBIX TPYII, WX OTIUYHS U
OCOOEHHOCTH.

PexoMeHTI0BaHBI CTPYKTYpHl aHAJIOTOBBIX W IH(POBBIX JabopaTo-
puii BOCIIPOU3BEACHUS YTracalomuX JOKYMEHTOB.

PaGoTHuKaM apxuBOB, OMOIMOTEK W My3€eB IpHU paboOTe C yracaro-
IIMMU  apXUBHBIMU JOKYMEHTAMH TIpU OpraHU3aluu J1abopaTopuii,
00eCIeYnBAOIINX HUX COXPAHHOCTh W BOCCTAHOBIICHUE TEKCTOBOW H
rpagu4ecKoil HHPOPMAIIUH.
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D - OnTtudeckas IIOTHOCTh- 3TO OTPUIIATENIBHBIN JIorapudM kodhduiiu-
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const — KoHcTaHTa CTyneH4aTon cepor Wi MOHO I[BETHOM IIIKaJIbI

F — ®akTop cTyneH4aToi cepoi i MOHO LBETHOM IIKaJIbI

Dk — Ontuueckasi I0THOCTh KOMHUU IOKYMEHTA

Dop— OnTHYeCcKas INIOTHOCTh OPUTHHAJIA TIOKYMEHTA

B — Cunwuit xanan nisetoBoit monenn RGB

G - 3enensrit kanan 11BeToBoi Monenu RGB
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Y® — YasTpaduoneToBoe U3ydeHue

UK — NudpakpacHoe U3IIydeHUe
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H — Dxcno3unus — KOJIM4eCcTBO CBETA, HAPUMED, MTPUXOAIIEE Ha
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pearupoBaTh Ha KOJIMYECTBO 3Kcro3unuu H.

S;. - CriekTpasibHast CBETOUYBCTBUTEIBLHOCTH (POTONIPUEMHHUKA - €T0
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k- KoaduimeHT KOHTPACTHOCTH CBETOYYBCTBUTEIILHOTO CIIOS

Dy - ITnotHOCTH Byasin hoTOMaTEpHraia

I13C — 3anomuHaro1iee yCTpoicTBO Ha MOIYNPOBOIHUKOBBIX MPUOOpax ¢
3apsAI0BOM CBA3bIO

ppi — OnTuyeckoe pa3peliecHrue CKaHepa — YUCIIO MUKCENICH Ha TI0NM

dpi — Paspemarorasi crrocoOHOCTh IPUHTEPA - YHCJIO TOUCK Ha JFOHM

vy — 'amMMa HeraTUBHOTO WJIU TTO3UTUBHOTO M300paKEHUsSI — CIIOCOOHOCTh
nepeaaBaTh TOHA

N — Pa3psIHOCTh KBAHTOBAHUSI CUTHAJIA HA YHUCJIO YPOBHEM SIPKOCTEN
BOCITPOU3BOMMOTO H300paKeHUs



m - Yucno ypoBHeii sspkocTeii (rpagaiuii ToHOB), paHo 2", e N —
Pa3psIHOCTD

N - Ywucio BOCIIpOU3BOUMBIX TOHOB IPUHTEPOM

P — pa3pemaromiast cnocoOHOCTb IPUHTEPA

| — JluamnaTypa pactpa medataromiero yCTpOHCTBa — YUCIO TEYaTaIOIINX
JIMHAW HA OJIMH JIOUM WU CAHTUMETP

RGB — TpexkananbHasi IBETOBasi MOJAEIb MCIOIb3YETCs MPU MOCTPOCHUH
U300pakeHHsI HEe SKpaHe MOHUTOpa

CMYK - YerblpexkaHallbHas LBETOBAas MOJENb HCIOIb3YETCS IpHU
BBIBO/IE M300paKEHUS IEYATAIOIINMH YCTPOMCTBAMU

ID — TMoxasarens 3G ()EKTUBHOCTH  PENPOAYKIIMOHHOW CHUCTEMBI,
HaIpuMep, MO OTHOIIEHWIO MU(PPOBOM K aHAJOTOBOW TEXHOJIOTHUU WIIH
Hao0o0pOT
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BBenenue

Ha mpotsbkenun moiyTtopa BEKOB rajoreHugocepeOpsiHas ¢dotorpadusi B
HayKe, KyJbType M TEXHHUKE 3aHHMMalia TBepjable mno3uuuu. [lo cpaBHeHUIo ¢
JPYTMMH CBETOYYBCTBUTEIHHBIMU CHUCTEMaMH OHAa Bcerjna Oblia JUAEpOM IO
CEHCUTOMETPUYECKUM IIOKA3aTeIsIM  (CBETOYYBCTBUTEIBHOCTH, CIEKTPAJIbHOM
YyBCTBUTEIBHOCTH, (OTOTrpaUIECKON MUPOTE), U MO CTPYKTYPOMETPUICCKUM
MOKa3aTeNsIM (pa3periaronieil ClocoOOHOCTH, TUCKPETHOCTH U300paKEHU).

PazpaboTku HecepeOpeHbix MaTepuayioB [1,2] He mpuUBENH K JOCTATOYHO
YCHENIHBIM pe3ysbTaTaM 3a UCKItoueHueM osnekrtpodororpapum [3,4]. B
penporpaduu [5] kceporpadust, HauuHas ¢ 70 * TOA0B IPOILLIOrO BeKa, BBITCCHUIIA
dboTorpaduyeckre Nporecchl B KOMUPOBAHUHU JTOKYMEHTOB, HO HE CMOTJIA PEIIUTh
3aJlayd BOCCTAHOBJICHUSI YTacarolIMX TEKCTOB M H300pakeHHe IOKYMEHTOB. B
koHIie 20 Beka 1udpoBbIe TEXHOJIOTHH BMECTE CO CKaHepaMmH [6] , KOMITbIOTEpaMHU
u npuHTepamu [7,8] cTanM  KOHKYpPUpOBAaTh C  TaJIOT€HUI0CEPEOPSIHOMN
dboTorpadueit 1 NOCTETIEHHO 3aMEHSTh €€ B Pa3IMUHbIX 00J1acTAX 00IIECTBa.

PTHT/, BHUMJIA/] panee Obliau BBIMOJHEHB! pa0OThI IO BOCCTAHOBJICHHUIO
yracaromux TEKCTOB M H300paXXEHUM  apXUBHBIX JOKYMEHTOB IHU(PPOBBIMU
texHosorusiMu  [9-13]. Ot pabotel mokazamu 3(PEKTUBHOCTH LUPPOBBIX
TEXHOJIOTUI 0 C PAaBHEHUIO C TEXHOJOTMSMH Ha OCHOBE TaJIOr€HUI0CEPEOPSHBIX
nporieccoB [14-17]. LludpoBbie MO CPaBHEHUIO C AHAJOTOBBIMH TEXHOJOTHSIMU
OTJIMYAIOTCS HEBBICOKOM TPYJIOEMKOCTbIO, KOM(POPTHOCTHIO, BO3MOKHOCTBIO
pabotath ¢ M300paKEHUEM U OCYLIECTBISATH KOPPEKTUPOBaHUE €ro JAe(eKTOB B
peasibHOM MaciTade BpEeMEHU IMPU KOHTPOJIE TMpollecca Ha dKpaHe MOHHUTOpa B
cpeze rpaguuecKkoro peakropa.

PernpoayKIoHHbIe MpoLIecChl HA OCHOBE TaJIOTEHUIIOB cepedpa COCTOST U3
HEraTHUBHOM W MO3UTUBHOM cTamusx. B mudpoBeIX TEXHOIOTUSX BMECTO HEraTHBa
HAa TmepBod cTaauu (QOpPMHUpPYETCSs TaK Ha3blBaeMblii 1U(poBOil  00pa3
3aKOJIMPOBAHHOTO HM300pa)K€HWsS B JBOMYHOW CHUCTEME CHUHCIECHUS B (opmare
daiina pactpoBoil rpaduku. M TOmBKO TpH BBIBOJAE H300paKeHHsS Ha JKpaH
MOHUTOpAa WIM Ha OyMaXXHbId HOCUTENb TMPU TI€YaTAaHUM HAa TPUHTEPE
dbopMupyetcs aHaioroBas (hakCUMHIbHAs Komus opuruHanal 18-20].

HeanekBaTHOCTh TEXHOJOTUH TMONYYEHUSI U CTPYKTYpPbl H300paKeHUM
NOCIYKWJIM TPUYMHONW TPOBENCHHUS] HX CPABHUTENIBHOIO aHajiu3a C IEeJbIo
BBIDAOOTKM ¥ TIPUMEHEHHUS TEXHOJOTMUECKUX pelIeHU, 00eCneunBarommx
BOCCTAaHOBJICHHE yracaroluuX TECTOB U U300PaKEHUI TOKYMEHTOB.

KauecTBeHHOE BOCTIpOM3BEACHHE OCOOCHHO yracarwolled TEeKCTOBOM U
rpadudeckoil wHGOPMAMM ¥ KOHTPOJIHh PEMPOAYKIIMOHHOTO TMpoIlecca Kak
aHAJIOTOBBIMH, TaK U MU(GPOBBIMA TEXHOJIOTHUSIMUA BO3MOXKHO ITyTEM MPUMEHECHHUSI
CHEIUATBHBIX TECT-00BEKTOB. TeCT-00BEKTH KOHTPOJIUPYIOT KAYECTBO TOTyUCHHUS
PENPOIYKIIMA U CIHOCOOCTBYIOT BBIOOPY MapaMeTPOB ChEMKH TEXHOJOTHYECKOTO
nporecca. I[losTomy B pgaHHOM paboTe paccMaTPUBAIOTCS TECT-OOBEKTHI,
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KOHTPOJIMPYIOIIHE BOCIPOU3ZBEIACHUE TEKCTa W TpaPUUeCKuX HU300paKESHUH.
[IpoBomuTCS  CpaBHUTENBHBI  aHaIM3  OCHOBHBIX  CEHCUTOMETPUYECKUX
nokaszateyied 1Mo MX OOIIed CBEeTOYYBCTBUTEIBHOCTH S, CHEKTpalbHOU
YYBCTBUTEJIBHOCTD S dbororpadpuyeckord mmpore L, koadduimenty
KOHTPAacCTHOCTH K ¥ CTPyKTypOMETpHYECKMX TOKa3aTeled IO pa3peluaroniei
cnocooHoctu PC, ctpykrype doTonpueMHuka. PaccmaTpuBaeTcsi BO3MOMXKHOCTb
MPOBEICHUS] TOHOBOW  KOPPEKIIUH, [IBETOKOPPEKIIUH, TEXHOJOTUYECKAs
TPYIOEMKOCTh U KOM(DOPTHOCTH B padoTe.

Otu mokasarenu Hapsany ¢ 3¢G@(EKTUBHOCTHIO BOCCTAHOBJICHHUS TEKCTOB U
rpadudeckoii uH(OpMAIMU BEChbMa BaXKHBI, TIOCKOJIBKY OHH OMPEICTSIOT
BO3MOXKHOCTh ~ OpraHW3alud pabOThl C  yracalolmdMH JOKyMEHTaMH Ha
MPOU3BOJCTBEHHOW OCHOBE, T.€. CO3JaHMs IS JTHX Teled CHeIHaTbHBIX
Y4acTKOB WJIHM Ja0OpaTopuii B apXuBax.

Ha ocHoBe mpOBENEHHBIX HCCIEIOBAHUN BBHIOPAHBI W PEKOMEHIOBAHbBI
TEXHOJIOTUM JJIA PEIICHUS KOHKPETHBIX PENpOAYKIIMOHHBIX 3aJad 110
BOCCTAHOBJICHUIO TEKCTOBOM U Tpaduueckoil uHOpManuu Ha JOKyMEHTax.
[IpennoxkeHa cTpykTypa nu@ppoBOi U aHATOTOBOM JIabopaTopuii 1 HEOOXOIUMOCTD
ux coueranuii npu padore B YO — u UK cnekrpanbHBIX JMana3oHax, a Takxke
BO30YKJICHUS U PETUCTPALIUU JTIOMUHECIICHIIUH.
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1. TecT- 00bEKTHI KOHTPOJISA PENPOAYKIIMOHHOTO NMPOIECCA H OL[EeHKHU
Ka4yecTBa BOCIPOU3BEACHHUS TEKCTOBOM U rpaduyecko mHpopmaumuu

KoHTpoas Takux CBOMCTB CHCTEM BOCHPOM3BEICHUS H300paKEHUM Kak
CIIOCOOHOCTh Tepeaaur TOHOB, IBETa, JieTalield, 0COOCHHO MEJKHX, IMOBBIIICHHUS
KayecTBa Cia0bIX yracalomux TEKCTOB B BHAUMOM yIbTPa(pHUOIETOBOM,
nH(paKpaCHOM JHAIa30HAX CIIEKTPa, BO30OYKICHUS M PETUCTPAIINHN JTIOMUHECIICH-
THOTO CBEUEHHSI OCYIIECTBISACTCS C IOMOIIBIO CIEIUATbHO H3TOTOBIISIEMBIX
tecToB [21 nBeTHas BKianaka]. [Ipu penpoayKIMOHHONW ChEMKE MU KOITMPOBAHUU
TaKue TECThl BOCHPOU3BOSATCS BMECTE C OpPUTMHAIAMHU JOKYMEHTOB, U IO HUM
OMpEeIeNIACTCS KaueCTBO U TOYHOCTD MOJTYYEHHBIX penpoayKiuil. OneHka KauecTBa
KOIUWA OPUTHHAJTIOB MPOU3BOJUTCS CYOBEKTHUBHO ITyTEM BU3YaJIbHOTO CPaBHEHUS
WJI ICHCUTOMETPUUECKOTO [22] U pe30JIbBOMETPUYECKOTO HU3MepeHus [23,24].

[Ipy mnpoBeAeHUH CpPaBHUTEIBHBIX MCCIEAOBAHUNA METOAbl KOHTPOJIS
MO3BOJIAIOT TMPOBECTH aHAJIM3 AHAJIOTOBBIX M IHHM(POBBIX TEXHOJOTHMH W Ha
OCHOBAaHMHM  €ro  peKOoMeHAoBaTh  Oonee  AP(EKTUBHYIO  TEXHOJIOTHIO,
00eCIeYnBaIOIIYIO PEIICHUE TTOCTABICHHON PENPOAYKIIMOHHON 3a/1auu.

1.1. TecT-00bEeKTHI KOHTPOJIS TOHA — U IBETOBOCIPOM3BEACHUS
1.1.1. Cepsble rpajaliluOHHbIE HIKAJbI

Cepass  TpajmanMoHHas  IKaja,  peNpoaylupyeMas  BMECTE  C
JOKYMEHTAJIbHBIM ~ OPUTHHAJIOM B  ChEMOYHOM  MPOIECCE,  SABIACTCA
UJICATM3UPOBAHHBIM TOJYTOHOBBIM oOpuruHasiioM [25]. Illkanel He coxepxar
n300pazuTenbHoi nHPopManuu. OHU COCTOSIT U3 TOYHO U3MEPEHHBIX MJIOTHOCTEH,
pPacCroJIOKEHHBIX B OMPEEICHHOM TMOCIEOBATEIbHOCTH B BHJIE€ PaBHOMEPHBIX
CTYIICHEM.

Kax mnpaBwno, mpu paboTe ¢ JOKyMEHTaMH Ha OyMaXHOHW OCHOBE
MPUMEHSIOT BOCHBMUIIOBHBIC IIKAIBl C KOHCTAHTOM miuoTtHoctu D, paBHoit 0,3.
[Ixana coxgepxut nons ¢ miaotHoctsimu 0,0; 0,3; 0,6; 0,9; 1,2; 1,5; 1,8 u 2,1.
[TocnenHee moJie COMEPKUT MOBEPXHOCTh YEPHOTO Oapxara TMOCKOJBKY IPYTHe
KpacKy HEe 00CCIECUYMBAIOT TaKyIO IUIOTHOCTH, puc. 1.KpoMe 3Toro mnpumeHsoTCs
Cepble PABHOKOHTPACTHBIEC JICCSTUIIONBHBIC IIIKANBI, PUC. 2.

PaBHOKOHTpAcTHBIC IIKaldkl HE MMEIOT KOHCTaHTHI. B oOmactu OOJbIIMX
IJIOTHOCTEH pa3HUIla MEXAY COCCITHUMH IOJIAMHU OOJIBIINE, YeM MEXIY MaIbIMH
mIoTHocTsIMU. Hanpumep, miiotHoct Takoi mkansl paBsl: 0,0; 0,12; 0,22; 0,36;
0,46; 0,66; 0,86; 1,06; 1,48; 1,92. Ilo wu300paxeHUI0 CEpPOMl IIKaIBl Ha
MOJIYTOHOBBIX (POTOJJOKYMEHTaX MOYHO OIPEACNIUTh, ObLJIA JIM IOMYIIIeHa OIHOKa
Py BOCIPOU3BEICHUH, TPOU3BECTU KOPPEKTHPOBKY OKCIO3UIIMH, a TaKKe
MpaBUJIBLHO BBIOpaTh (oTOMaTepuan, XUMHKO-(OTOrpapUIECKUil MPOIecC WU
00paboTKy N300paskeHUs MPOTPAMMHBIMU CPEICTBAMH B ITU(POBBIX TEXHOJIOTHUSX.
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OCHOBHBIMHU XapaKTEPUCTUKAMU CEPHIX IIKAT SIBISIOTCS. (PaKTOp CTYIECHEH
nosieit F, koHcTaHTa ¢ U MHTEpBaI MIOTHOCTEH AD. dakTop IIKadbl ONpeaesnseT
COOTHOIIIEHHE OTPAKEHHOTO CBETa JABYX COCEAHUX Tosie mikauel (N u N +1). Ha
nIkae, uMmerome F = 2, 6osiee cBeTIIOE MMoJIe OTpakaeT BJIBOE OOJIbIIE CBETA, YeM
CMEXHOE ¢ HUM noJie. Takoi mkanoi asisiercs BocekMunosbHas Ha puc. 1.

1,2 1,5 1,8 2,1

Puc.1 Bocomunonvnas cepas wikana ¢ koncmaumoti, pagro 0,3

0,00 0,12 0,22 0,36 0.46 0,66 0,86 1,06 1,48 1,92

Puc.2. Pasnokonmpacmmuas cepas 0ecsimunonvHas wKaia

Hanbonee TUIMYHBIE PENPOLYKIHOHHBIC MKanbl uMmeor dakrop F = 2.
DTO 03HAYaeT, YTO pa3HUlla CBETOBbIE MOTOKHU JIBYX MOJIEH, HAXOIAIIUXCA Yepe3
oaHO, paBHO 2. KoHcTaHTa ¢ONSt — 3TO MPUPOCT MJIOTHOCTEN CEpOM IIKaJbI T.€.
pa3HHUIla IJIOTHOCTEM  cocenHuX Toied mikanel. Bemuunna const = AD
KoncranTa mikansl cBsizaHa ¢ ¢akropom F coortHomenuem const = Ig F mis
PENPOAYKIHOHHBIX CepbIX mIKam const = Ig V2 = 0,15. D1o o3HawaeT, 4TO OIHO
MoJI€ OTJIMYAETCS OT coceHero Ha mioTHOCTh D =0,15. MaTepBan miotHocteit AD
ATO pa3HUIIA MEXAY MOCICIHUM U TIEPBBIM IMOJISMHU IIKaIbl. Y MPO3PAUHbIX IIKaJ,
KOTOpbI€ MPUMEHSIOTCS JJII KOHTPOJISl CIaoB U HEeratuBoB, A D 3HAUUTENBHO
BBIIIIE, HEMTPO3PAYHBIX, U3TOTOBJICHHBIX HA OyMa)kHOUM OCHOBE, CM. Tabyumiry 1.

Taomuna 1
No/mt [IIxana n F Cc AD
1 Hemnpo3paunas 10 2 0,15 1,35
2 Hemnpo3paunas 13 V2 0,15 1,80
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| 3 | IIpo3paunas | 20 | V2 | 0,15 | 2,85

[Tpumeuanue: N — yucno nosneit; F — dakrop; ¢ - koHcranta; AD - untepBan

C noMouIpo rpaJaliliOHHON IIKaJbl, INIOTHOCTH MOJIEW KOTOPBIX W3BECTHBI,
OJTHO3HAYHO KOHTPOJIMPYETCSI TOUHOCTh BOCIIPOU3BeieHus1 TOHOB. [Ipu pusnuecku
TOYHOM BOCHPOW3BEAECHUM IUIOTHOCTEW IIKAJIbl IpaJallMOHHAas KPUBas MPOXOJUT
mox yriaom 45° k koopmumartam, puc. 3a. Ha puc. 36 m3-32 HEIMHEHHOCTH
(GOTONPUEMHUKOB B PENPOAYKIIMOHHOM TMpOIIECCe BUAHO, YTO B pPE3yJbTaTe
YMEHBUIEHUS TPaJIMEHTAa KPUBOM B CBETaX U TEHSAX MPOUCXOIUT NMOTEPS KOHTPACTA
JeTajed. YCTPaHWTh HWCKAKECHHUS HEIMHEMHOM IIepeadyd TOHOB MOXKHO C
MIOMOIIBI0 METOJIOB MACKHPOBAHMS B  AHAJOIOBBIX  TEXHOJIOTHAX u
KOPPEKTUPOBAHUS IPAJAllMOHHON KPUBOW C MOMOILBIO IpapUuecKoro peaakropa
B LU(POBBIX TEXHOJOTUSAX. BO3MOKHOCTH METOJI0OB MAaCKUpPOBAaHMsI OTpaHUYEHHBI,
BECbMAa MAaTEPUAIIOEMKH M TPYJOEMKHU: MACKHPOBAaHUE 3aHMMAET MHOTO 4YacoB
[16,26]. KoppexkTupoBaHue, HampuMmep, B cpele Tpaduueckoro pemakropa
IPOUCXOAUT O€3 pacxo/ia MaTEpHUajIOB U B T€UEHHE HECKOJIbKUX MUHYT. Ha puc. 3B
IIOKa3aHa BO3MOXXHOCTb ITOJIYYUTh I€peady TOHOB HE TOJIBKO JIMHEHHO, HO U C
YBEIUYECHHBIM TPAJMEHTOM B TEHSIX M CBETaX OJHOBPEMEHHO, YTO B IIEJIOM
MOBBIIIAET KAYECTBO U YETKOCTh BOCIIPOU3BEICHHUS JI€TaJIEH.

D A D b D B
2 2| B | =
@ | 8 E
¥ [ =
1 1
D
0 1 2 b 1 2 T 2

Puc.3. I'paoayuonusvie  kpusvie  6ocnpoussedenus  opueunana. Ilosuyus A
coomeemcmaeyem mouHou penpooykyuu. B nosuyuu b uzobpaosicenue na penpooykyuu nouyyeHo
C YMEHbUIEHHBIM 2PAOUeHmMoM 6 meHs u ceemax. Hanpomus, 6 nosuyuu B epadayuonnas kpueas
coomeemcmayem uz00paNtCeHuIo ¢ y8eaudeHHblM cpaoueHmom 8 cemax u meHsx.

1.1.2. IIBeTHbIe IIIKaab1

[IBeTHbIe mIKamBl CHOyXaT M8 KOHTPOJS KadyecTBa U TOYHOCTHU
BOCIIPOU3BEJICHUS IIBE€TAa U300paKeHUs 10 IBETOBOMY TOHY (kentbii XK,
nypnypHbiit I1, romy6oit I', cunuit C, 3enenbiit 3, kpacHbii K), HACBIIIIEHHOCTH U
ceeryioTe [27]. MatepuajibHBIM HOCHUTEJIEM IIBETHOTO H300pa)KEHUs SIBISIOTCS
[BETHbIE TUITMEHTHl WJIM KpacuUTEeIW, 3aKpelUIeHHble Ha mnojjoxke. Ha
HEMPO3payHbIX  M300paKEHUSIX KPACKMU MOTYT OBbITh  KPOIOIMMH  WJIU
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noaynpo3padydbiMu. [Ipyu  KporommMxX Kpackax IMOJJI0KKA BBIIIOIHSIET TOJIBKO
MEXaHUUYECKYI (YHKIIMIO, HampuMep, >KUBOIMKCH MacjioM Ha mnoJsiotHe. [lpu
MPO3PAYHBIX KpackKaxX IMOJJIOkKKAa, HANpPOTUB, BBIMOJHIECT OYEHb BAXKHYIO
ONTHUYECKYIO (PYHKIIMIO, T. €. OHAa y4acCTByeT B 00pa30BaHMH IIBETa, HAIPUMED,
aKBapesb Ha Oymare, MMEIOIIIeH ornpe/iesieHHy 0 OeTU3Hy, WIM TEKCT, HAaHECCHHBIN
OpPraHMYEeCKMMM KpacuUTeNsIMH YEepHWJI Ha Oejoil wiau, TeM Oosee, IIBETHOU
OyMakHOM ocHOBe. UTOOBI OCHOBA HE M3MEHsUIA I[BET KPacoK, OHA JIOJDKHA OBIThH
HelTpanabHO 6enoil. Uem BhIle ee OTpaskaTeNnbHast ClIOCOOHOCTD, TEM SIpUe KPacKu.
Opnnako, OymMakHasi OCHOBa apXHWBHBIX JOKYMCHTOB BCEI/a, KakK IPaBUJIO, HE
SIBIIIETCSA TaKOBOU. [103TOMY OHAa M3MEHSIET LIBET KPACUTEJIEH TEKCTA, BBIIIOJIHSIET
byaknuo cetoPmbTpoB. Hampumep, eciii HaHECTH TEKCT CHHUMH YEPHIIAMH
Ha KEJITYI0 OyMary, OH MOKET PUHUMATh 3€JICHOBATHIN OTTEHOK.

[IBer ompenenseTca UIMHOW BOJHBI AHAJOTMYHO LBETAM COJIHEYHOTO
CIIEKTpA, a TAK)K€ CMEIICHUEM BOJIH pa3JIMYHON JJIMHBL. [[BEeT HecBeTsIIerocs Tena
— IBET €ro MOBEPXHOCTH WM IPO3PAyHOTO CJIosA oOpasyeTrcss B pe3yibTare
OTpaXCHMS U MPOITYCKAaHUS MaIal0IEro CBETa.

IIlBeTa oOpa3yroTcs aaJUTUBHBIM U CyOTpakTUBHBIM cMelieHueMm. l[pera
CBETOBBIX M3JIYYEHHH CMEIIMBAIOTCA  aaJuTUBHO, (OCHOBHBIMH IIBETAMHU
aJIMTUBHOTO CMelleHus1 sBisaoTcs cuHuil C, 3emeHblid 3, U KpacHbli K.
CwmeleHHBIE CBETa BCET/Ia CBETJIee OCHOBHBIX Ha puc. 4 B mo3unuu A mokazaHa
cXeMa aJiTMTUBHOTO CUHTE3a, a B O3UIIMKU b — CyOTpakTHBHOTO CUHTE3a.

McToYyHUKHU cBeTa

Puc. 4. Cxemvr cmewenus ygemos. A — Cyompaxmuenoe, b — Aooumusnoe cmeuierue.

CyOTpakTUBHBI CHHTE€3 — 3TO CMEIICHHE I[BETOB HECBETAILIUXCS Tell,
noJoOHOE CMEIICHHI0 KPacoOK Ha MaUTpe XynoxkHHUKAa. OCHOBHBIMU IIBETaMHU
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CyOTpakTHUBHOTO cUHTe3a ABIAIOTCS kentelii XK, mypmypusiii I, u romy6oit I
OnbIT 10 CyOTPAaKTHBHOMY CHUHTE3Y IIOKAa3bIBa€T, YTO OH IPOTHUBOIOJIOKEH
aAIUTUBHOMY.

AJTUTUBHBIA CHUHTE3 LBETOB IPOMCXOIUT HA DKPAaHE MOHUTOPA, TAK Kak
pa3IMyYHbIE LIBETOBBIE OTTEHKH OOpa3ylOTCs H3JIyYEHUSMU CHUHETO, 3€JIEHOTO U
KpPacHOT0 LIBETA JIIOMUHECHUPYIOUIMMH 3JIEMEHTaMH 3JIEKTPOHHOJIYYE€BOU TPYOKH
WIH CBETOPWIBTPaAMH XKUAKOKpUCTamyeckod naHenu. CyOTpakTUBHBIA CHUHTE3
00pa30BaHUs [IBETOB UCIOJB3YETCS MPU NIeYaTaHUU N300pakeHUsI Ha TIPUHTEPAX.

bospiroe 3HaueHWe B LBETHOM pPENPOAYKLUMH HMEIOT TaK Ha3bIBa€MbIC
JONIOJIHUTENbHBIE 1IBETA. JOMOTHUTENBHBIE IBETA — ATO IApPhl BETOB, KOTOPHIE B
aJTMTUBHOM CHUHTe3€e AaroT Oenblil b, a B cyOTpakTHBHOM — YepHbIif Y 1BeT.

A IUTHBHOE CMENICHHE IIBETOB CyOTpakTUBHOE CMEITICHUE IIBETOB
C+X=b K+C=Y
3+II=5b II+3=4Y
K+I'=b I' +K=Y

[{BeTHBIE TIKAIBl HA OYMa)XHOW OCHOBE MOCTPOEHBI M0 MPUHIIUITY CUHTE3a
[[BETOB CyOTpakTUBHBIM criocoboM. Illkama — 1BETOBOM Kpyr, puC.5 HArJISIAHO
IIPEJICTABIISICT TEOPUIO LIBETA, B KOTOPOM LIBETA CUCTEMATU3UPOBAHBI.

Kpacho - Cune-
KOPHYHeBBII PHOTETOBBIN

L YepHbIit

Puc. 5. llxana yeemosoii kpye codepaicum oononHumenvhvle ysema. Ha ¢pacmenme
CNpasa NoKAa3ano, eoe 06pa3yromcs KpacHO-KoOpuiHesgsle U CuHe-ghuoiemosvie ygema

[TpocToil 11BeTOBOI KPYT HE COACPKUT HU pa30EICHHBIX, HU 3arpsi3HEHHBIX
L[BETOB, HM KOPUYHEBBIX TOHOB. Jlexkalmiue oJIWH MPOTUB JAPYroro IBeTa Kpyra
SBJIIOTCS ~ JIONMOJIHUTENbHBIMU. M3  1BETOBOro Kpyra cieayeTr, Kakue
CBETO(UIBTPHl B AHAJOTOBBIX TEXHOJOTUSIX CJEAYeT NPUMEHSTh NPU ChEMKE
IBETHBIX TEKCTOB APXMBHBIX JOKYMEHTOB M KaKHE€ IBETOJCIICHHbIC KaHajbl B
nBeToBbIX Mojaensx RGB m CMVYK B mmdpoBeix TexHomorusx. Ilo mpaBuiay
JIOTIOJIHUTENBHBIX 1IBETOB *kenThble JK, myprypHsie 11 u romy6sie ' nzoOpakenus,
YTOOBI UX BBIJICIUTH, T.€. IOBBICUTH KOHTPACT, POTOrpaupyIOT COOTBETCTBEHHO B
cuHux C 3eneHbIx 3 ¥ KpacHbIX K quanazoHax crekrpa.
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Camoil pacnipocTpaHEHHOM SIBJIIETCS MIECTUNOJIbHAS IKana. OHa COMEePKUT
NOJISI TPEX OCHOBHBIX M TPEX CMEIIAHHBIX B OJMHAKOBBIX YacTAX OWHApPHBIX
COYETaHUM JUIsl CYOTPAKTUBHOIO U aJIMTUBHOTO CUHTE3a, pUC. 6.

X n r K 3 c

Puc.6. lllecmunonvrasa wixana. Buusy uzobpasicena wixana ¢ He0ocmamkom dHceimou u
NYpNYypHOU KPACOK, KOMopas A6NAemcs Konuell ¢ HemouHblM 8ocnpousgedenuem ysemos. OHna
6yodem ucnoiv306ana npu yeemoxoppexyuu 6 pazoeie 2.7.

[IBeTHas mikana Ha puc.7 cOAEpXHUT 24 MoJis U TMOJyYyeHa CMEIIUBaHUEM
xentoi JK, mypryproit I1 u romy6oii I kpacok B KOTMYECTBaX COOTBETCTBYIOIITUX
0, 25, 50, 75 u 100 po11eHTOB.

Puc.7. lleemHaﬂ wKaia nojiyd4eHa HAal0HCeHUemM mpex OCHOB6HblX NnevdamHblx
Kpacok 6 OI’lpeaeﬂeHHOM NPOYERMHOM COOMHOULEHUU

HecmoTrpss Ha  HajMuue  MHOTOYMCIEHHBIX  KOHTPOJBHBIX  IIIKaJ
BOCIIPOM3BECTU A0COJIIOTHO TOYHO LIBET OpPUTMHAJIa HEBO3MOXKHO H3-3a TOTO, YTO
peasIbHbIE KpacKU JAIEKU OT UaeaidbHbIX. OCHOBHBIE HIEAIbHBIE KPACKU KeJTas
XK, nypnypaas I1 u rony6as I' 107KHBI TOJTHOCTBIO TOIJIOMIATH IO OJHOM TpeTu
BUIMMON oOnactu crektpa. ['omybas I momkna mornomate kpacHeie K myuwm,
nyprypHas 11 — 3enensie 3, a xxenrasa XK — cunue C, puc.8.
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HpaKTI/I‘-IeCKI/I BCC IBCTAa HCCBCTAIIMUXCA TCI HC ABJIIKOTCA CIICKTPAJIbHO
YU CTBIMU. KpI/IBLIC IOrJIOmMECHUA pCajlbHbBIX IBCTOB HCCBCTAIHUXCA TCII, pI/I09
IIOKA3bIBAIOT, YTO NX OCHOBHBLIM HCAOCTATKOM ABJISICTCA ITOO0YHOE ITOI'JIOMICHUC.

dc 3 k bc 3 « c_ 3 K .
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3 /// // »
N

WO 300500 70040 B00 600 W0 w0 s09 0 00
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Puc.8. Teopemuueckue kpugvle noznoweHus 0Jisi UOEANbHbIX KPACOK NOKA3AHLL
8 3aUMPUX08AHHOU 001ACMU 2PADUKOS.
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Puc. 9. Kpusvie nozcnowenus peanvuvix kpacox. HII — uzbbimounoe

noenowenue.  HII — neoocmamounoe nociowenue

Takum 00pa3oM, U3 CHEKTPAITBHBIX KPUBBIX PEATBHBIX KPAaCOK BHHO, YTO
HamOoJsiee OJM3Ka K HAEaNbHOM >xenTtas kpacka. Ha romyOol mpHCYTCTBYET
M30BITOK MYyPIYPHOU W KENTOM, a Ha MypHypHOMl M30BITOK TOIYyOOH M KENTOH.
Wnave, peanbHBIE KpacKW, KOTOPHIMU TII€YATAIOT IIBETHBIE (POTOCHUMKH Ha
IpUHTEpax, 3arpsA3HEHBI.

1.2. TecT-00beKTHI KOHTPOJISI pa3pelnaouie cnocoOHOCTH
Pe3osibBOMeTpHYECKHE MUPBI

CriocoOHOCTh penpOAYKIIMOHHBIX CUCTEM BOCHPOU3BOAUTH MEIIKHE JETajH
OLICHMBAETCSl C MOMOIIbI0 MHUpP — CHEHHAIbHBIX TECT-00bEKTOB. Mupa OOBIUHO
COCTOMT W3 IITPUXOBBIX M300paKEHUM, COJAEPKAIIMX TEMHBIE U CBETJIbIE
yepeayroumecss Mexay coboil sneMeHTthl. llupoko npumeHsieTcss paauaibHas
mupa AmeynoBa u TecT-00bekT o 'OCT 13.1.701 -87 [28,29]. Tect 00BEKT
coctouT u3 30 rpymIl, B KOTOPBIX Kaxaas nocieayomas rpynna Ha 10% mensle,
yeMm npeapaymas, puc.10. Paspemaroniyro criocoOHOCTh ONPEAEISIOT MO0 YUCITY
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pa3esibHO MepeaaBaeMbIX IITPUXOB HA | MM jyuHBL. [1o coOTHOIIEHUIO spKOCTEN
TEMHBIX M CBETJBIX 3JIEMEHTOB OHM JENSATCS HAa MHPBI a0COJIOTHOTO M MAajoro
KoHTpacTa. Kpome »3Toro wmupbl OBbIBAlOT MPSIMOYTOJIbHBIE, TPOCBETHBIE U
OTpAKATEIIbHBIE.
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Puc. 10 Konuu mupvt no I'OCT abcontomnozo u mano2o kKoHmpacma

1.3. TecT-00beKTHI KOHTPOJIS 3PPEKTUBHOCTH BOCCTAHOBJICHUA
HHPOPMALIMHU YyracalomMnX JOKYMEHTOB.

TecTrl pazpabotansl Ha ocHOBe ctanaapta ['OCT (puc.10),onpenensronux
YUTAeMOCTh B Mpolleccax penporpaduu npyu KOMUPOBAaHUU JTOKYMEHTOB. B Tecte
TO-1 mupsl mpudTa no 4 saemMenTa oobeauneHsl B rpymmsl S (32, 36,40,45,50,
56,63,71,80,90,110,125,140,160,180,200,220,250 wu 280). TommmHa MITPUXOB
onpenensercs mo oTHomeHuto S/700. M3 Hero crmemyer, 4TO MUHUMAaJbHAs
ToauMHa WTpuxoB paBHa 0,0457 mMm, a makcumanibHag O,4 mMm. Ha puc.11
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Puc.11. Konus Tecm-06vexma KOHMpPOJisl B0OCNPOU3BEOEHUS Y2ACAIOUUX UB00PAdICEHUN 8
cuHetl, 3el1eHOl U KpACHOU 0baacmsax cnekmpa.
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Puc.12. Konus mecm-o0vekmos 0151 80CNPOU3BeOeHUsl YedCaowux U3o0paxdceHull
suoumoti, Y@ — u UK - obnacmsx cnexmpa.

NpUBEJACH TECT-00BEKT I ompeneneHuss 3(PGEeKTHBHOCTH BOCIPOU3BEICHUS
c1a0bIX 1O TJIOTHOCTH U300pakeHue B cueil C, 3enenoit 3 u kpacHou K obmactsax
cnektpa. B mepBom crosnliie Tecrta comepkKaTcs TATh KENTHIX OOBEKTOB C
MOCTETICHHO  YOBIBAIOMIMMHU  TUIOTHOCTSIMH, 3aMEPEHHBIX B  KOHTPOJIBHBIX
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KBaJIPATHBIX TOJISIX, BO BTOPOM CTOJIOIIE — MYPITyPHBIE U B TPEThEM — TOYOBIC.
[11oTHOCTH M300pa’KeHUM, 3aMEPEHbI IO KBAJPATHOMY TOJIIO U PaBHBI:

kenteie 1,22; 1,00; 0,65; 0,31; 0,008,

nypnypusie 1,10; 0,69; 0,37; 0,16; 0,05,

ronyosie 1,07; 0,67; 0,39; 0,17; 0,07.
3amepbl MPOU3BOAWIMCH COOTBETCTBEHHO 3a CHHUM, 3€JICHBIM W KPaCHBIM
ceeropuiabTpamu Ha neHcurometrpe JO-1 M. Ilo Tecty Ha puc.11 MOXKHO OIIEHUTH
PC o Mupam pa3HOTro KOHTpAcTa, BOCIPOU3BEICHUE TOHOB IO IIKaJE MJIOTHOCTEHN
KBaJIPATHBIX TOJIeH, a 3(()EKTUBHOCTH TOBBIIMICHUS BUIAMNMOCTA W KOHTpAcTa IO
COOTHOIIICHHUIO TUJIOTHOCTE Ha Komuu W TecT-00bekte. PC ompepensiercs mo
TPyIIe MHUPBI, B KOTOPOH e€Ie pa3InduMbl dJeMEHTHl Impudrta. Xapaxrtep
BOCIIPOU3BEJICHUS TOHOB OMpeaensercs Mo (yHKIUOHATBHOW 3aBUCHMOCTH
wiotTHocTel Dy Ha xomuu oT motHOCTel Ha Tecte D;. DddekTuBHOCTS yCHIeHUs
Ca0bIX IUIOTHOCTEH H300pakKeHHs, KPOME BU3YaJIbHOTO HAOJIOJECHUS, MOMKET
OBITH BBIpaKeHa 1o pazHocTH mioTHocte AD = Dy - D..

1.3.1. KoHTpoJIb penpoayKIUOHHOI CheMKH
n0kyMeHTOB B Y® — u UK - nmana3onax

Tect-00bekT onpenenenust 3¢p(HEKTUBHOCTH BOCCTAHOBIIECHUS JOKYMEHTOB B
BUJIUMOM, yIbTPa(UOIETOBOM M HH(PAKpacHOM 00JIaCTAX CIEKTpa NOCTPOEH
aHaJOTUYHO mpenpaymeMy tecty ( puc.12 ). B mepBoM cTosiOlile HaHECEHBI
YepHO-0esble ITPUXOBBIE H300paKCHUS, WUMUTHUPYIOIIUE TECT, C TMOCTEICHHO
yOBIBAIONIMMH TIJIOTHOCTSIMH, 3aMEPEHHBIMH 0 KBaJpaTHOMY Moio. Bo BTOpoM
cToJI0lle 2T >K€ W300paKEHUs TEpPEBEACHBl B HEBUANMBIC, WMHUTHUPYIOIINE
yracaHue Tekcta. B TpeTbeM cTosi01ie OHM MepeKPhITH KPAaCUTEIEM, TPO3PaYHBIM B
uH(ppakpacHbIX Jydyax. OQPQPEeKTUBHOCTh BOCCTaHOBIEHUs Tekcta 1o PC,
BOCIPOM3BEJICHUIO TOHOB, MOBBILICHUIO KOHTpacTa M300pakKeHUs OINpeaessieTcs
aHAJOTUYHBIM 00pa3oM. Ha TecTe B KaKIbIX cTOJIONAX HATIPOTUB MUP 0003HAUYEHBI
MJIOTHOCTH U300payKEHUM, 3aMEPEHHBIX 110 KBaJAPATHBIM MOJISIM.

1.3.2. TecT-00b€KThI KOHTPOJIS BO30YAK/ICHUS M PErUCTPALNH
JIIOMUHECHIEHTHOT0 CBeYeHM sl

JIroMUHecClLIeHIIMe Ha3bIBaeTCAd M3IyYEHUE CBETA TeJlaMU, W30bITOYHOE Haj
tertoBbiM [30-31] mpu TOM xe TeMmeparype U HUMEIOLIEE JJINTEIBHOCTD,
3HAQYUTENBHO MPEBBIIAIONIYI0 NEPUOAbl HU3IYYEHHS B ONTHYECKOM JHANA30HE
cnektpa. OHa MokeT OBbITh BbI3BaHA pA3JIMYHOW TPHUPOAOW BO3MyIlIeHHUs. B
00JIaCTH BOCCTAHOBJICHHUS YracarolIUX TEKCTOB U Jp. U300paKEHUN JOKYMEHTOB
HallJla MPUMEHEHHE (POTOIIOMUHECLIEHIIUS, T. €. KOPOTKOBPEMEHHOE CBEUEHHE
CPEICTB MHCbMa BO BpeMs ACHCTBUs yJIbTpaduOIETOBOIO WM BUIUMOTO CBETA.
Takoe cBeuenue Has3biBaeTcs ¢uoopectenuue. [lon nericreuem Y ®-uznydenus
CBEUCHHE KpacHUTeJell TeKCTa, Kak MpaBWJIO, MPOUCXOIUT B BUIAMMON 0OO0acTH.
HaGnrogaeTcss cBedyeHHe B JKENTOW, OpAHXKEBOM WM KpPacHOW 00IacTsX.
HekoTtopble yepHuia, Hampumep, (uosieToBble B HEOOJBIIMX KOHLEHTPALUAX
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KpacuTens o0J1aMaroT WH(PPAKPACHON JTIOMUHECIICHIINEH B UAIa30HE JUTMH BOJH
750 — 900 uM. Takas JrOMUHECHEHIIUS BO30YKIAETCS CUHE-3EJICHBIMU JIy4aMu,
KOTOpbIE TIporyckaer, Hampumep, cBeroduiabTp C3C-21 u3 nHabopa Crexio
onrtudeckoe [32].

[ToaTOMY JTIOMHHECHHUPYIOIIUNA TECT COAEPKUT aBa 00bekTa. ONUH U3 HUX
BBINIOJIHEH  JIIOMUHECUUPYIOINIMMHU  KpackaMHd,  KOTOpble  BO30YKIArOTCs
yIbTpa(HOJIETOBBIM CBETOM € MOMOIIBIO cBeToOPmiIbTpa Y DC-1, npomyckaromum
U3Jly4eHHEe C MakCUMyM B oOsactu 254 HM u Y®OC-6 ¢ MakCUMyM H3Iy4YEHUs
365 M. Jlpyroii 0OBEKT Ha TECTE BBINOJIHEH KPACUTENIEM, JJIOMUHECUUPYIOIINM B
NK—ob6mactn mox AelcTBHEM BO30YXKIAIOMIUM  W3JIYYCHHEM CHHE-3CJICHBIM
CBETOM.

WNudpakpacHas TOMUHECHEHIMS sBiIsieTcs HeBuaumoi. [lostomy ansa ee
HaOMIOCHUS HEOOXOJAMMO MPUMEHSTh ONTOAJICKTPOHHBIN IMpeoOpa3oBaTeb WITN
MO>KHO HCTIOJIb30BaTh HHPPAKPACHYIO JIYIY JJIs CBETOONTHYECKOTO MUCCIICT0OBAHMS
nokyMeHTOB «I'eHeTnka 3M-JITB».

Tak kak JIOMUHECIUPYIOIIUE OOBEKTHI Ha JIIOMHUHECIHUPYIONIEM TECTe B
OOBIYHBIX YCIOBHUSX HEBUAMMBI, TO OH HE TPUBOJIUTCS HA PUCYHKE.

3. OcHOBHbIE CECHCHTOMETPHYECKHE, CTPYKTypOMeTpUYecKHe U
TEXHOJIOrMYeCKHe CBOMCTBA aHAJOIOBLIX U HU(PPOBLIX
TEXHOJIOIrMi, 00eCreYuBalOUIUX BOCCTAHOBJICHHE TEKCTOBOM H
rpa¢uyeckoi ”HPOPMALUM U UX CPABHEHHE

B03MOXHOCTh BOCCTaHOBJICHHSI yracarouiell TEKCTOBOM U rpapuyeckoil uH-
dbopmani  JOKYMEHTOB TMOSIBUJIACh TMOYTH Cpa3y Ke C MOSBJICHHUEM
doTorpauyeckux MpOLECCOB HAa OCHOBE COEIMHEHHH € MCHOJb30BaHUEM
rajJloreHuIoB cepedpa, KOTOpble M3J0XKEHbl B MHOTOUYMCIEHHBIX padoTax
OTEUYEeCTBEHHBIMH HucclienoBarensiMu  [33-37]. B oOmact  BOCCTaHOBJICHUS
TEKCTOBOM U rpaduyeckor HHGOPMAIIMU TOKYMEHTOB MPOBOIMWINCH PAOOTHI U 110
JIMHUAW apXUBHBIX ci1yx0 Bo BHUMIA/ [14-17].

dororpaguueckre  MpPOLECChl  Ha  OCHOBE  CBETOUYBCTBUTEIbHBIX
rajJoreHcepeOpsIHbIX MPOLECCOB JIOCTUIIM CBOMX MAaKCHMAaJbHBIX CBOMCTB IO
CBETOUYYBCTBHUTEIBLHOCTH, Pa3pelIatonie criocOOHOCTH, BOCIIPOU3BEICHUS TOHOB U
L[BETA, YHUBEPCAIBHOCTU U JOCTYMHOCTH, MOTYYUIN MPUMEHEHHS TIOYTH BO BCEX
0o0NacTsAX HAayKH, TEXHUKU U KyJIbTypbl. TeM He MeHee, Ha BCEX JTamax ee
CYILLECTBOBAHMSI MPEANPUHUMAINCH MHOTOYHMCIICHHbIE MOIBITKA 3aMEHbl cepedpa
JIPYTUMU HecepeOpEeHbIMH CBETOYYBCTBUTEIBHBIMU cilosiMU. [Iporpecc Hayku u
TEXHUKUA TpeOOBaJl CO3/IaHUsI HOBBIX CIIOCOOOB 3alUCH ONTHYECKOW MH(OpMaIuuy,
KoTopass oOecrieunBajia Obl HE TOJBKO BBICOKOE KAaueCTBO M300paKeHUs B
OTHOILIIEHWU BOCTIPOMU3BEACHUS MEJKUX JeTajlield, HO Takke obnagana Obl
CKOPOCTBIO 3allICH W BOCIPOU3BEACHUS BIUIOTH A0 MOJIYYCHHS] H300paKeHH
cpa3y ke B MacmTabe peanbHOro BpeMeHU. Kiaccuueckas ¢otorpadus uz-3a
CBOETO MHOT'OCTYIIEHYATOrO IMpolecca TPYyI0EMKOCTH Oblla HE CIOCOOHA PEelInTh
TaKyl0 TMOCTaBJIEHHYIO 3anady. M3BecTHblil nuddy3noHHBINA TpoIece MOIydYeHus
n300pakeHuit MpsiMo B hoTokamepe ObLT HEe TOCTAaTOYHO OBICTPhIM [38].
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HogBble 3agaun cTumyivMpoBaiu pa3paboTKy HecepeOpeHbIX maTepuasioB B
HACTOSIIIIEE BpeMsl IMOBCEMECTHO MPUMEHSETCS JJIeKTporpaduueckuii mporuecc
(xceporpadust) [3,4]. Ha puc.13 moka3zaHbl KpUBbIE CIEKTPATbHONW CBETOUYBCTBH-

TCJIBbHOCTH BHGKTPOFpa(bI/I‘ICCKI/IX CJIOCB.

tM?
3pfls
o8l

0.6
0,4

0,2
0

300 380 460 540 620 700 Awum

Puc.13. CnekmpanvHas ceemouyscmeumensHulx d1ekmpozpaguieckux cioes. 1 —cenen.
2 —Oxucv yunka. 3 — Cenen ¢ mennypom. 4 — Ceprucmoiili KaOMuil.

OnekTporpaduueckuil Mpolecc MO3BOJSET Cpa3y B TEUCHHE HECKOJIBKUX
CEeKYH]l TOJY4YUTb KOMHIO JOKyMeHTa. B  Tabmuune 2  npuBoasTCs
CEHCUTOMETPUUECKUE XapaKTEPUCTUKHU IIEKTPOTPpaPUUECKUX CIIOEB.

Tabnuya 2
[TonynpoBoaHUK [IposBnenue | S, en. FOCT | Koadd. | Potorp. PC

KOHTpACT. | IIUpoTa Jlua/mMm

OKHCH IIMHKA, KunkoctHoe 0,2-0,3 0,7 1,2 60-100

CEHCHOMIIN3NPOBAHHAS

Cenen Cyxoe 1-2 1,3 1,2 40-60

CeneH ¢ TeurypomM Cyxoe 8-10 1,3 1,2 40-60

Cynbdua kaamus Cyxoe 0,09-0,2 - - 40-50

Kceporpaduss He Hamima npuMeHEHUsS TPH BOCCTAHOBJICHHH YyTracarolleu
TeKCTOBOW U rpaduyeckor nadopmaruu. pyrue 6eccepedpsinbie doTorpaduye-
CKHe npouecchl [39] He HalIM TPUMEHEHHS] B KOMMPOBAHUH JOKYMEHTOB. K HUM
OTHOCATCS penbedorpaduss — wMeToa 3amucd Ha (HOTOTESPMOILUIACTHYCCKUX
wieHkax. [Ipennonaranochk Takve MIEHKU MCTOIB30BAThCS B MUKPO(DHIEMHPOBA-
Huu. [lomynpoBognukoBast (ororpadust uz-3a cBerouyBcTBUTENbHOCTH B MK-
00JIaCTH CIIEKTpa CIYXKUT JJIS 3allUCH B AWarna3oHe JJuH BoJH Oosbmre 1200 M.
CBETOYYBCTBUTENIbHBIC CJIOM C JHA30COCIAMHEHUSMHM HAIUIM TMPUMEHEHHUE B
MUKPO(UIEMAPOBAHUY JIJIS TTOTYICHUS PA00YIHMX KOITHH.

Knaccuueckas u OeccepeOpsinast dororpadusi OCHOBaHBI Ha aHAJIOTOBBIX
TEXHOJIOTHSAX 3alKMCU HM300paKeHMM, B KOTOPBIX (oTorpaduueckoe MouyepHEHUE
aJICKBaTHO PacHpeIelIeHUIO IPKOCTU B M300paxeHuu. B UPPOBBIX TEXHOIOTHIX
CBETOBOM CHTHAJ 3allMChIBACTCS B BHUJE YHMCIAa JABOMYHBIM KojoM. Ilo cBoum
OCHOBHBIM CBOWCTBaM 3amucu WHQPOPMAIMK OHA CTAHOBUTCS KOHKYPEHTOM
Kjaccuyeckor ¢otorpaduu, a Mo CKOpocTH U KoMdopTHOCTH B padote
npeBOCXOAUT ee. UToObI ompenenTh BOSMOKHOCTh BOCCTAHOBJICHHS yTacaromnux
TEKCTOB W rpaduyeckord HHGPOPMAIMK AHAJIOTOBBIX M HU(PPOBBIX TEXHOJIOTUH
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HEO0OXOMMO MPOBEACHUE WX CPABHUTEIHHOTO aHAIM3A MO CBETOYYBCTBUTEIIHHOC-
TH S, CHEKTPaJbHOW YYBCTBUTEIBLHOCTU S, Ko3(duimeHTy koHTpacTHOCTH K,
paspemaroieit ciocoonoctu PC, dortorpaduyeckoit mupore, BOCIIPOU3BEICHUS
TOHA ¥ 1[BETA, a TAK)KE MPUMEHHUTEIBHO K ITU(POBBIM TEXHOJOTHSIM, (PU3HUUECKOTO
U UHTEPIOJSIUOHHOTO pa3pelieHus, pPa3psAHOCTH TIPEACTAaBICHUS IIBETa,
JUHaMH4Yeckoro auamas3ona [20,21].

2.1. CBeTO4YBCTBUTEJIBHOCTH

Bocnpoussenenue M300paxeHU JTOKYMEHTOB BO3MOKHO Ha
dboTonpUeMHUKH, MUMEIOIIHE J0CTAaTOYHYIO CBETOYYBCTBUTEIIBHOCTbD.
CBeTOUYBCTBUTEIHHOCTH (pOTOMATEpHAIa — 3TO €ro CIOCOOHOCTh PEearupoBaTh Ha
OTITHYECKOE U3ITyYCHHE. B dboTorpaduiaeckux mporieccax Ha
rajJloreHuA0CepeOpsIHBIX MaTepuanax CBETOYYBCTBUTEIBHOCTb ONPEIEISIETCS 10
XapaKTEePUCTUUECKON KPUBOM, KOTOpas MpeACTaBiIsieT co0oi rpaduk 3aBUCUMOCTH
CTETNICHU TMOYEPHEHUS UM OKPAIIMBAHUS U300paKEHHUS], BHIPAXKCHHYIO BEIIMYUHOM
ontuyecko ImiIoTHocth D or jmecAaTuyHOTrO jgorapupmMa  HKCIO3UIINH,
1.e.D=f(IgH). Pasnuuator xapakrepucrtuueckyro kpuByio (XK) uepHo-Oemoro u
nBeTHoro m3oopaxenuii. Kpusas D = f (IgH) xapakrtepusyer rpamandoHHbIC
CBOMCTBAa CBETOUYBCTBUTEJIBHOTO cJiosl (poTOMarepuala, Mo3TOMy B HEKOTOPBIX
Clly4yasiX €€ Ha3bIBalOT IpaJallMOHHON KpuBOH. Benuunna Qotorpaduueckoro
s dexTa, BBHIOPAHHOTO ISl OIEHKH CBETOYYBCTBHUTEIBHOCTH S, Ha3bIBACTCS
KPUTEpUEM CBETOYYBCTBUTEIHHO. BBIOOD U KOJWYECTBEHHOE BBIPAKEHHUE
KpUTEpUs S B Pa3IMYHBIX CEHCUTOMETPHUYECKHX cHcTeMax [22] oCyIlecTBiIseTCs
no-pazHomy. Kputepuii S BBUHCISIOT TOCIE SKCIOHUPOBAHUS M XHUMHKO-
dboTtorpaduueckoit 00padoTku maTepuaia u noctpoenus: XK, puc.14.

D U
O6macTb 0O6macThb O6macTb
HeJloziep- HOPMAIbHBIX TepeflePkKi
KKH IKCIIOZUIIHI

. 0,4 Us
| A) | (B)

lgH lgH

0 4 IgHmin lgHmax o |

Puc.14. I'pagpux XK, noscusarowuii onpedeieHue no Heu Kpumepus S. B nosuyuu A
ONUCHIBAEMCSL HATIO20BbIL Npoyecc, a 6 nosuyuu b — yugposoii npoyecc.
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OOI1yr0 CBETOYYBCTBUTENBHOCTH S ONpeAEHAoT mo gpopmynae: S =k / H ,
rie K — TMOCTOSHHBIM Ko3(PpUIUEHT, 3HaYeHHEe KOTOpPOro BbIOMpaeTcs B
COOTBETCTBYIOIIUX CEHCUTOMETPUYECKUX cTraHaaptax. Hampumep, B Poccuu u
CIIA BenuumHa 00IIEl CBETOUYYBCTBUTEIBHOCTH S YEPHO-OENBIX HEraTUBHBIX
doToreHok ob1ero Ha3HaueHus onpeaensercs no popmyne S=0,8 / Hp=01+po.

Nunexkc D = 0,1 + Dy YyKa3plBaeT Ha TO, YTO 3a KPUTEPHUHl S MpHUHATA
ontuyeckas IIOTHOCTh D, mnpesbimatomas Ha 0,1 ONTHYECKYIO IIOTHOCTD
dororpadpuyeckoit Byanu Dy na XK, puc.14.

B 1umdpoBbIX TEXHOJOTHSX B KaueCTBE CBETOYYBCTBHUTEIHLHOTO MaTepHalia
IpPUMEHSETCS MOJYNPOBOJAHMK, KaK MpPaBHIIO, KpUCTaUl KpeMHusA. B kadecTBe
dotorpaduyeckoro d3ddekra Ha HeM oOpasyeTcs HE IMOYCPHCHUE WIH
OKpalllUBaHUE, a JEKTPUUYECKUE 3aPsAIbl (JIEKTPOHBI, HHAYLHUPOBAHHBIE CBETOM,
KOTOpPbIE HAKaIUIMBAIOTCSI B IMOTEHUUAJIbHBIX SMax s4YEEK MOJYNPOBOJHMKA,
00J1a/1a01Ero 3JIEKTPOHHON MPOBOJUMOCTBIO N — TUIIA).

@OTONIPUEMHUK,  COAECPXKAIIMA  HAa  CBOEM  CEHCOPHOM  CTOpPOHE
MUKPO(OTONATUNKH, PACIIONOKEHHBIE PETYJISIPHO, Ha3bIBacTCs MNpPUOOPOM ¢
3apsanoBoil cBs3bio (I13C). Mukponarunku umeror pazmep 10 MUKpOH U MeHee U
Ha3bIBAIOTCS TUKceNsIMU. KaxkbIil muKcens BhIpadaThIBACT JICKTPUUECKHUE 3apsiIbl
IIPOIIOPILIMOHAIIBHO CBOEH OCBEIIEHHOCTH NAJArOLIEr0 Ha HEro cBeTa. ONTHYECKUM
CUTHaJ IpeoOpasyeTcsl B 3JIEKTPUUECKUN, YCHIINBAETCS, KBAHTYETCS M0 YPOBHIM
APKOCTEH, KOAMPYETCS, 3alMChIBAETCAd HA KapTy NaMsITH (OTOAIapaToB WIA
BBOJIUTCS] B KOMITBIOTEP Npu cKaHupoBanuu [18,19].

Ecmu  ¢otorpaduueckuii >ddext B BUIE INIEKTPUUYECKUX 3apsJIOB Ha
(dboTonpueMHUKE NPONOPLHUOHATIEH HHTEHCUBHOCTH MA/Ial0IIET0 Ha MUKCEIb CBETA,
to XK nudpoBoro mpouecca He MOXKET COAEPKAaThb 00JIACTU HEOOACPKKUA U
nepeiepX KU,  XapakTepHble s (ororpaduyeckoro  mporecca  Ha
raJIOTeHUI0CEPEOPSHBIX CBETOUYBCTBUTEIBHBIX CIOsIX, puc.l4g. Ompenenenue
KpUTEpUsSI CBETOUYBCTBUTEIBHOCTH MHUKPOJATYUKOB MOYKHO TMPHUBA3ATH K
MUHHUMAaJIbHON OCBEIIEHHOCTH E B JIOKCax, Kak, HalpuMep, 3TO YKa3bIBaeTCs B
xapakrtepuctukax Buaeokamep [20 npuioxenue]. Ilpsimas 3aBucumocts XK
npubopoB ¢ 3apsgoBoit cBs3bi0 [[3C OT MHTEHCHMBHOCTH TMAJaloNIEro CBETa
MIOJIOXKUTENIBHO CKa3bIBAETCSl IPU BOCIPOM3BEICHWHM TOHOB, YE€M HEJIMHEHAs
3aBucuMocTh XK (poTorpaduueckoro mpoiecca Ha raJoreHuI0CepeOPSIHBIX CIOSX.

Hekoropsle TunuuHble xapakTepucTHKu QotorieHok u [13C uudposbix
KaMmep IO CBETOUYBCTBUTENIBHOCTH, IpUBeACHHBIX K kputeputo no 'OCT S =0,8/H
s D = 0,1 + Dy, 1 ipyrum nokasatessiM, IpUBEICHBI B TabuIIe 3.

Ta0muna 3

Hekoropsle Tunnunbie nokazatenu pororieHok u [13C uudpoBbix kamep

NeNe ITokazaTenu Porocnoi I13C
1 CBeTO4yBCTBUTEIBHOCTD, S 100 — 400 800
2 Paspemaroniasi cmocoOHOCTH 100 -200 5-10 Mg nukcenb
3 KBanToBast 3((heKTUBHOCTh 1% 20%
4 Wutepsan sxcno3unuid, A Ig H 3 (memuneiino) | 5.10° (muneiino)
5 3EpHUCTOCTH U IYM Yn Huszkne
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[Tponomxenne Tadbausl 3

6 VYcuienne curgaia 10° 10*
7 CTa0bWILHOCTE V1 Xop
8 TpynoeMKocTh bonpmas Komdopthas

2.2. CnekTpajibHasi YyBCTBUTEJIbHOCTh

["anorennnocepeOpsiHble CBETOUYBCTBHUTENIbHBIE MaTepHalibl MPaKTHUECKH
00J1a1at0T YyBCTBUTEIBHOCTBIO, 32 UCKIIOYEHUEM PAJMOBOIH, KO BCEMY CHEKTPY
AIEKTPOMArHUTHBIX BOJH. CHEKTpalibHasi 4YyBCTBUTEIBHOCTH K OIPEIECICHHON
JUIMHE BOJIHBI OOJy4YeHHs ( HMHaye €€ MOXHO Ha3BaThb MOHOXPOMATHYECKOU
YyBCTBUTEIBHOCTBIO) KOJIMUECTBEHHO ompenensercs no popmyne S, =1/ H,, roe
H, =E, .t Benuuuna E; — MoHOXpoMaTnueckass 00Jy4eHHOCTh. {151 BUIUMOTO
ceera E ) Ha3bIBaeTCs MOHOXPOMATHUECKON YJHEPIETUUECKON OCBEIIEHHOCTHIO.

Ha puc.15 npuBeneHs! TUIIHYHBIE KPUBBIE CIEKTPAIBHOW YyBCTBUTEIBHOCTH
HEKOTOPbIX (poTOMAaTepuaioB 1 — HECEHCUOMIU3UPOBAHHOTO, 2 — H300PTOXpOMa-
TUYECKOTO, 3 — M30MaHXPOMATUUECKOTO, 4 — MAaHXPOMATUUECKOTO, 5 — HHPpaxpo-
MaTHYECKOTO.

i L ! i [ [ I { { 1 it i
200 300 400 500 600 700 800 A(HM)

Puc. 15. Tunuunvie kpugvle cnekmpanrbHOU 4)y6CmMeumeabHOCmu

N3 puc.15 cnenyet, 4TO ¢ TOMOLIBIO HECEHCUOMIIU3UPOBAHHBIX MATEPUAJIOB
MOHO IIPOBOJHUTH PENPOAYKIMOHHYIO CBEMKY TOKYMEHTOB B Y® — u cuHen
obnactu crekrpa. M3ooproxpomaTnueckue MaTepuaibl YyBCTBUTEIBHBI, KpOME
CUHHMX JIy4eHl, K JKEITbIM U OpaH)KeBbIM JydaMm. M3omaHxpoMaTuueckue ciaou
0osee pPaBHOMEPHO UYBCTBUTENIbHBI KO BCEMY JMAla3oHy BHUIMMOTO CBeTa
CHUHEMY, 3€JICHOMY U KpacHoMYy. {51 hoTorpadupoBanusi B MHPpaKpacHBIX JTydax
OPUMEHSIOT —CIelUualbHble HH(ppaxpoMaTHueckue cjaou. Takum o0pa3oM,
MPUMEHSIS Pa3JIMYHBIC TIO I[BETY CBETOMUILTPHI B PEHPOAYKITMOHHON (hoTorpaduu
MO>KHO BOCITPOM3BOJUTH TEKCTOBBIE M TpadUyecKue TOKYMEHTHI JIF0OOTO OTTEHKA
no 1Bery. C 2TOH TOYKM 3peHUs TajloreHuaocepeOpsHbie (GoToMaTepUabl
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yHHBepcaidbHbl. Ho amst 3Toro Heo6xoaum HaOOp MaTepHalioB MO CIEKTPaIbHBIM
XapaKTEPUCTUKAM.

B 1udpoBbIX TEXHOJIOTHSIX B KaUECTBE CBETOYYBCTBUTEIHHOTO MPUEMHUKA
ciayxaT npubopsl ¢ 3apanoBoil cBs3plo [13C - nuueliku Ha ckanepax u [13C -
MaTpuipl Ha U@PpoBbix Kamepax. [I13C — ¢GoTogaTuMKu COCTOAT U3 OTIEIBHBIX
MUKpPOAATUUKOB ( TMHKCENEH), paclojoKEHHbIX Ha KPEeMHHEBOM (DOTO3IIEMEHTE.
CrnekTpalibHasg 4YyBCTBUTEIIBHOCTh KPEMHHEBOTO (OTORJIEMEHTa JISKUT B
JUarna3oHe MEXy CHHUMHU U OMMKHUMH WH(GpaKpacHbIMU Jiydamu (puc.16).

S %

N

400 800 1200

Puc.16. CneKmpaJleCl}l uyecmeumelbHoOCmb KpeMHUEeB8020 qbomoaﬂemeHma C
3anuparouum Cioem.

Crpykrypa miactuaku [13C oprann3oBaHa TakuM 00pa3oM, UYTO Ha KaXKJIbId

AJIEMEHT MUKCENS] HAHOCUTCS CUHMA, 3€JIEHBIN WM KPACHBI MUKPO CBETO(DHIBTP
(puc. 17).

Cc 3 K C 3 K

Puc.17.. Cxemamuueckas cmpykmypa cemouy8cmsaumenbhslx 31eMeHmos
Ha mampuye [13C ¢ HanecenHbIMU HA HUX c6eMOpUILMPaMU

Hanuune snementoB Ha matpuue II3C ¢ 30HaIbHBIMH CBETODUIBTPAMHU
MO3BOJIAET IMPOU3BOJANUTH PENPOAYKIHMOHHYK) CBEMKY LBETHBIX JOKYMEHTOB B
CHUHEM, 3€JICHOM M KPACHOM JMANa3oHaxX CIEKTpa, MCIOJb3ys COOTBETCTBYIOLINE
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[BETOJICJICHHbIE KaHalbl B 1BeToBoM Monaenn RGB, u muddepenumponatsb
U300pakeHsl 1O IIBETaM KpacuTeled KenToMy, MypIoypHOMY, Toixyoomy u
YEepHOMY B COOTBETCTBYIOIIMX KaHanax 1BeToBoM Moaenu CMVYK.

OTCyTCTBHME YYBCTBUTEIBHOCTH B YJbTPaUOJETOBONM 00JIACTH CIIEKTpa
OIpaHUYMBAET BO3MOXKHOCTU ITM(PPOBBIX TEXHOJOTHH MpPHU BOCCTAHOBJICHUU
yracaroleil TeKCTOBOM M rpaduiyeckoil MHPOpPMALMK Ha apXUBHBIX JOKYMEHTaX
110 CPAaBHEHUIO C aHAJIOTOBBIMU TEXHOJIOTUSAMHU.

2.3. Pa3zpemaomas cnocoOOHOCTH

Paszpemaromiass  cnocobHocts (PC) doromaTepuanoB xapakTepu3yeT HX
CHIOCOOHOCTh BOCHPOHM3BOAMTH MEIIKHE JAeTalu O0BbeKTa cheMKU. Ormpenemnsercs
MaKCUMaJbHBIM YHUCIIOM PAa3AEibHO MEpPEAaBaEMbIX TaJOTrC€HUI0CEPEOPSIHBIM
CIIOEM MapaJUIeNIbHBIX IUTPUXOB (JIMHUI) CTaHIAPTHOH pPE30JIbBOMETPUUYECKOM
MuphlI (puc.10), mpuxoasmuxcs Ha 1 MM n3obpaxkenus [28,29]. s onpenenaeHus
PC ¢ Mupsl n0IyyaroT psii CHUMKOB IPOEKIIMOHHBIM MJIM KOHTAaKTHBIM CITIOCOOOM C
IIOCJIENOBATEIbHO  BO3pPACTAIOIIMMU  IUIOTHOCTSIMM,  TaK  Ha3bIBAEMYIO
pe3onpBorpaMMy. B KaXJI0M M3 IOJNyYEHHBIX CHHMKOB HAXOIIT IpymIly, TIe
LITPUXU MUPBI €€ Pa3IudaroTCs M ONPENEIAIOT MX YHCIO HAa |MM JUIMHBI npu
nanHOM skcno3ummu |gH Ha xapaktepucTUdeckodl KpuBO# cios. Pe3ynbrars
IIPOBEICHHBIX W3MEPEHUI BBIpAXXKat0 KPUBOM PE30JIbBOMETPUUECKOTO pa3pelieHUs
Ha rpaduke, mpuBs3anHoi kK XK. PesompBoMerpuueckas kpuas (puc.18)
IpeCTaBIseT co00l 3aBUCUMOCTh BennuuHbl PC ot nmorapugma sxcrnosuru |gH
Ha XK.

Puc.18. I pagpux nocmpoernus pesonveoepammul. 1- XK. 2 — Pezonveocpamma.
Benuuuna PC pasua 0,8PC max. PC max coomeemcmeyem HeKOmopou
axcnozuyuu IgH max na XK.

["anorencepeOpsHbIA PoTorpadueckuii mMpoIEecc COCTOUT U3 IBYX CTaJIUN:
HEraTUBHOM M TO3WTUBHOM, MO3TOMY BenuunHa PC KOHEYHOTo H300paxeHus
3aBUCUT OT €€ 3HAYCHWU Ha HEraTuBE W Ha IO3UTUMBE, U OHA BBIPAKACTCS

oTHouIeHuem [42].
1/ PC.=1/PC, +1/PCy + 1/ PC,,
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rae oOpaTHas BeNMYMHA pa3pellaronieil CroCOOHOCTH CHUCTEMBl paBHA CyMMeE
OOpaTHBIX BEJIMYMH pa3pelIaroniuX CIOCOOHOCTEN OOBEKTHMBA, HEraTUBHOTO H
MTO3UTUBHOTO MPOLECCA.

B ranorencepeOpsinHom  (QororpadpuueckoMm  mpouecce — BeIMYHHA
paspemaroieil CnocoOOHOCTH 3aBUCUT OT CIEAYIOMINX (PAKTOPOB:

- OT pa3MepoB MHUKPOKPHUCTAUIOB 3MYJIbCHUM HHA4€ OT 3E€PHHUCTOCTH
dboTocnos.

- Or koHTpacta Mupbl. Yem MEHbIIE IUIOTHOCTh MHUPBI, TEM MEHBIIE
paspemaroniasi CiocoOOHOCTb.

- Ha paspemaronryro crnocoOHOCTh BIMSIET cBeTopaccessHue B cioe. C ee
YBEJIIMYEHUEM pa3pelaronias CiocCOOHOCTh MalaeT.

- MakcumyM paspemaromeid CriocOOHOCTH COOTBETCTBYET CpEIHEH 4YacTh
XK (puc. 18). [Hnsa skcno3uiuii H cOOTBETCTBYIOMMX OOJBINE WIA MEHBIIE
CpEIIHEH OHA TAaJIAcT.

- OHa 3aBUCUT OT YCIOBUU XUMHKO-GOTOrpaguueckoil o00padoTku
HKCIIOHUPOBaHHOTO Marepuaina. [lpuyem »5TO BIHMAHHE MOXKET OBITh Kak
MOJIOKUTENIbHBIM, TAK U OTPULIATEIbHBIM.

- Ilpu KOHTaKTHOM croco0e KOMHPOBAaHUS M300pa)KEHHs OHA BBIIIE, YEM
P MPOEKIIMOHHOM CIOCO0E.

- Pa3pemaromas crnocoOHOCTh 3aBUCUT OT CBETOUYYBCTBUTEIBHOCTHU
dboTomarepuarna. Pazpemaromas CITOCOOHOCTH BBICOKOUYBCTBUTEIIBHBIX
MarepuasioB He npeBblmaer 100 nuHMi Ha 1 MM, Ha Marepuanax cCpeaHen
CBETOYYBCTBUTENBHOCTH OHA paBHa 100 — 150 muumit Ha 1 MM, a Ha Marepuanax
HU3KOW CBETOYYBCTBUTEIHHOCTH, HAMPUMED, TJICHOK ISl MUKPODUIbMUPOBAHUS
oHa MoxeT ObiTh paBHa 200 — 500 nuuuit Ha 1 mMm mmusbl. CroenuanabHbIE
rojorpayeckue CJIOM CHOCOOHBI PErHMCTPUPOBATh MHTEPPEPEHIIMOHHBIE
KapTUHBI CBETOBBIX BOJIH. [43,44].

Ecnu PC B ranorenugocepeOpsitHOM MpoIiecce BEIMYMHA TTEPEMEHHAs, XOTsI
W 3aBUCUT B OCHOBHOM OT 3€PHUCTOCTH (BEIWYMHBI MHUKPOKPHCTAJIIOB)
dboTorpadu4ecKoro caosi, TO B aHAJIOTOBBIX TEXHOJIOTHUSIX OHA MPSMO 3aBUCHUT OT
pa3mepa MUKPO JaTYMKOB, TaK HA3bIBAEMbBIX MHUKCEJIEH HA CBETOUYYBCTBUTEIHLHOM
CJIO€ TIOJYMPOBOJAHUKOB, HAPUMEp, KPUCTANIe KPEMHUS, TprUdopa ¢ 3apsI0BOiM
cBs3bio (I13C).

B 1mudpoBbIX TEXHOJOTHUSIX apXUBHBIE TOKYMEHTBI MOKHO BOCIPOU3BOAUTH
Ha ckaHepax M LUPpoBbIXx Kamepax. CkaHep xapakTepusyercss (U3HMUECKUM
amnmapaTHbBIM ~ pa3pellieHWeM UM WHTEPHOJSIIUOHHBIM.  MHTepnossimonHoe
paspelieHue Kak Obl YMEHBIIIAET pa3Mephl MUKCEJICH TPOrpaMMHBIMU CPEACTBAMH,
HO HE BBIABIISIET OoJsiee Menkue JieTanu. [lukcens nmpencTaBisercst B BUAE MEHBIINX
o pasmepy saemeHToB. Hampumep, npu PC = 300 ppi ¥ MHTEpPIOJUPOBAHUH 10
600 ppi oH pa3buBacTCs Ha YETHIpE dJIeMeHTa. B pe3ysibrare 3TOT0 TpaHHUIIbI
pPacTpOBBIX OOBEKTOB CTIAKHUBAIOTCS, M KaK Obl YJIydIlIaeTcsi BUIUMOCTh, HO TIPU
STOM  yMEHbIIAeTCsl KOHTpacT. DuU3MYECKOe pa3pelieHue 3aBUCUT  OT
KOHCTPYKTHUBHBIX BO3MOXKHOCTEH CKaHepa B OLU(POBKE H300paKeHUs TI0
TOPU3OHTAIM U  BEPTUKAIU. [OpPU30OHTAIbHOE pa3pelieHue  Ha3bIBACTCS
ONTUYECKUM U  OMNpENEeNseTcsl IUIOTHOCThIO pa3MElIeHUsi MHUKCelel Ha
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CKAHUPYIOILIEH JTUHEUKe. YUCIEHHO BBIPAXaeTCs YUCIOM Pa3MELEHHBIX ITUKCEIEN
Ha JONM JiuHbl ropu3oHTau ( Ppi ). Uem BbIIe TUIOTHOCTh PErHCTPUPYIOLIUX
AJIEMEHTOB, TEM BbIlIe paspemaromas crnocooHocts PC. Eciu onHOBpeMeHHO
UCIIOJIb30BaTh  OMNpENIENICHHOEe 3aJaHHOE YHCIO JaT4uKoB (TIMKceneH), To
pa3penarolyo CoCOOHOCTh CKAaHUPOBAHUSI MOXHO IO KEJIAaHUIO BBIOUPATD.
Hampumep, MOKHO yCTaHaBIMBATh PEXKUM CKaHUpoBaHMs ¢ pazpemeHuem 100,
150, 300, 600, 1200, 3200 u tp. ppi.

Bo Bpemsi pabGoThl CcKaHMpyOIIas TOJIOBKA C TOMOIIBIO IIArOBOTO
MEXaHHM3Ma CMEIAeTCsl Ha HEKOTOpOoe paccTositHue (mar). DTO CMENIeHUe
XapakTepu3yeT MEXaHUYECKYHO (BEPTHUKAJIbHYIO) pa3peliarolyl0 CIoCOOHOCTh
ckanepa. OTcrofa MOHATHO, YTO C YBEIMYEHHEM BEPTUKAIBHOIO pa3peIIeHUs
yBEIMYMBAeTC BpeMms cKaHupoBaHus. Ilpm Oosbmom uncie PC  Bpems
CKaHHPOBAHUS MOXET JOCTUraTh HECKOJBKUX MHUHYT. MI3MEHss mar cMelieHus
TOJIOBKH, T.€. BEPTUKAJIBHOE pAa3pELICHUE, [0 OTHOUICHUID K ONTUYECKOMY
paspelieHno, MOXKHO C)KMMaThb WM pacTAruBaTh H3oOpakeHue. Hano umerts
BBHJIY, UTO C YBEJIIMYEHHUEM Pa3pELICHUs] CKAHUPOBAHUS YBEINYUBAETCS HE TOJIBKO
BpEMs CKaHUPOBAHUs, HO U HETIOMEPHO pacTeT (ailsl n300paxeHusl.

B mudpoBeix ¢oroanmnaparax BenuunHa PC Takke 3aBUCUT OT pa3mepa
nuKceae Ha Marpuie npubopa ¢ 3apsaoBod cBs3pio. OHa ompexensercs
KOJIMYECTBOM IHUKCEJIEeH Ha MaTpulle, pa3Mep KOTOPOW HE MPEBBIINIAET OOBIYHOIO
kagpa Ha 35MMm  QororeHke. Ha coBpeMeHHbIX HHQPPOBBIX Kamepax
paspelaroniasi ClioCOOHOCTh MOXKET ObITh OoJibIlie 10 Mera mukcenei.

[Ipu BeIBOZIE M300pakeHUs Ha OyMaxkHbI Hocutens PC pesko magaer. 1o
OOBSCHAETCS TEM, YTO JIa3epHbIE NPHUHTEPHI I[€YaTaAOT PACTPOBOM TOUYKOMH,
pa3Mepbl KOTOpOH 3aBHCAT OT JMHUATYphl |. JIuHMaTypa pactpa BbhIpakaeTcs
YUCIIOM JIMHUM HAa TIOUM wiM caHtumetp. [Ipm meyatm MOXKHO yCTaHaBJIMBATH
pazmuunyto BenuunHy |. C ee yBenmmuenuem PC toxe pacrer. Huxe B Tabmwuie
nokazaHo, kak 3aBucuT PC ot Benmmumnbl |. [lo ymonuaHwro mpUHTEpHI, Kak
NpaBUjIo, TeyaTaloT ¢ BenuuuHoW |, paBuoit 150 dpi. Ha Oymare kauecTBo
N300paKeHUsI COOTBETCTBYET MOJMTpaPUIecKOMY.

|, un / dpi 50 75 90 125 150 175 200 250

PC, mun /MM 2 3 4 5 6 7 8 10

Ha crpyiiHbIX mOpuHTEpax uU300pa)keHHWE  Te4yaTaeTcs  XaoTHYECKHU
HAHOCHMBIMM  MHUKPOCKOIIMYECKMMH  YEPHWIbHbIMM  IsiTHaMu.  KawecTBo
nzoopaxkenust u ero PC 3aBucuT OT X pasmepa u He mnpesbinaer 10 mun/ mm. B
Tabnuie 4 MPUBOIUTCS 3aBHUCUMOCTh pa3Mepa AMCKPETU3ALUU H300paxeHHsl OT
paspemieHuss  (PPi) W 3aBUCUMOCTh  Pa3pCIICHHs OT YYBCTBHTEIBHOCTH
(hOTOTICHOK.

W3 naHHBIX TaOMUIBl CIAEAYyeT, YTO MO BEJIUYMHE pa3peliaroliei
CIOCOOHOCTH TajoreHcepeOpsiHble CBETOUYBCTBUTEIbHBIE MaTEpHUajbl HAMHOTO
npeBocxXoAaT 1udpossie TexHouoruu. B nudposeix TexHomorusx PC He 3aBucut
or cBerouyBcTBUTENbHOCTH [I3C, a 3aBuUCHT OT pa3smMepoB JAaTYMKOB M UX
IJIOTHOCTH, T.€. OT nukcened. Ho, yuuThiBas TO, 4TO pasmepsl rpaduyeckux
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JeTanei, IMTPUXOB TEKCTa HaMHOTro Oombie pasmepoB mwukceneir Ha [13C
U(GPOBHIE TEXHOJOTHU HE BIUSIIOT 3aMETHO Ha KAadeCTBO PEMpOAYLUPYEMBIX
JOKYMEHTOB ¥ MOTYT YCHEIIHO WCIOJb30BaThCA I KOMUPOBAaHUSA U
o (ppoBBIBaHUS yTracaromuX TEKCTOB U H300paKEHUH.

Taomuma 4
Pa3pemenne ckaHMpOBaHUS, TUCKPETU3AIIMS, CBETOUYBCTBUTCILHOCTD,
pasperaromnias CrtocoOOHOCTh

Paspermienue, Pasmep S, PC,
ppi MTAKCEJICH, MM I'OCT Jlun / mm
100 0,254 1 1000
200 0,127 2-5 250-500
300 0,085 10-15 150-200
400 0,062 32 150
600 0,042 64 100
1200 0,021 100 80
2400 0,010 400 50

2.4. CnocoOHOCTH BOCIIPOM3BeIeHUS TOHOBBIX H300pasKeHu i

APXUBHBIA JOKYMEHT COJICPKUT TEKCTOBYIO U Tpaduueckyro nH(popMaruio,
B KOTOPOM MMEIOTCS KaK JeTajau, TaK ¥ TOHOBBIC Tpajauu. Takum oOpa3om, TEKCT
MO>XHO OTHOCHUTBH K TOHOBBIM OOBEKTaM.

3amaya penpoayKIMOHHOTO MPOIECCa COCTOMT B TOM, YTOOBI MPaBHIBHO
BOCITPOU3BECTH TPaJalMI0 SpKocTel oOBhekTa. BepHoe BoCmpou3BeACHHE TOHOB
JIOCTUTAETCS TOT/1a, KOTJIa BBIIIOJIHAETCS] PABEHCTBO:

Y ser - Y nos = 1,

1€ Yyer OTO TIaMMa HETATHBA, T.€. BEIMYMHA KOO(PPUIMEHTa KOHTPACTHOCTU

Heratusa, a Y oz - KOOQOULUUEHT KOHTPACTHOCTH MO3UTHBA.

CnocoOHOCTh BOCITPOU3BOAUTH TOHA 3aBUCUT OT XapaKTEPUCTUYECKON
kpuBo# (XK) HeraTuBHOTO ¥ MO3UTUBHOTO hoTOoMarepuana, puc.19. XK na
PUCYHKE COJIepkaT MPSIMOJIUHEWHbIE YYaCTKH, IJI€ SPKOCTH OpUTHUHAJA
COOTBETCTBYIOT MPSMO TIPOMOPIIHOHATBEHO MIOTHOCTSIM (hOoTOrpauaecKoro
nuzoopaxkenus D. Yron nakmona npsimonuHeiHoro yuactka XK xapakrepusyer
KOHTpacT ororpaduueckoro u300paxxeHus, KOTOPBII YHCICHHO BBIpAKACTCs
TaHreHcoM yria Hakiona XK k ocu norapudmos sxcrosuimii IgH T.e.
KO3((PUIIMEHT KOHTPACTHOCTH Y PABEH:

Y =AD/AH.
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Bribupass oromarepuan ¢ BBICOKUM KOI()PPHUIMEHTOM KOHTPACTHOCTH,
MOKHO MOBBIIIATH BUIMMOCThH YTacalolUX apXWUBHBIX JOKYMEHTOB, MMEIOIINX
MaJIbIif MHTEPBAI IPKOCTEH TEKCTOBBIX U TpadUuecKux N300pakeHui.

D
R=3
D,
R=1
ADz ,
4 R=0, 5
0 AlgH

Puc.19. Bruusnue ¢popmol XK na eéocnpoussedenue monos. AH — coomeemcmeayem
unmepeany apkocmei Ha opueunane, a AD1, AD; u AD3 — unmepeany nnomuocmeti
Ha Hecamuee, NOJIYYEeHHbIX HA KOHMPACMHBIX, HOPMANbHBIX U MACKUX MAMEPUATLAX

Takum 00pa3oM, B aHAJIOTOBBIX TEXHOJIOTHSX HA OCHOBE TaJlOr€HUIOB Cepe-
pedpa crnmocoOOoM BOCCTAHOBJIEHUSI MAIOKOHTPACTHBIX TEKCTOB MM (DOTOCHUMKOB
ABJISIETCA  PENPOAYKIIMOHHAs CbEMKa JOKYMEHTOB Ha BBICOKOKOHTPACTHBIC
HEraTUBHBIC U MMO3UTUBHBIC (DOTOMATEPUATIBI.

B ornamume ot anamoroBoit B mudpoBoi (ororpaduu mnepemadya TOHOB
3aBUCUT HE OT (opmbl Xxapakrepuctudeckoit kpuBo XK a oT ypoBHei
KBaHTOBAHUS CUTHAJIA IPKOCTH, OTPaKEHHOTO opurnHaioM. CriocoOHOCTh CKaHepa
uin (GoToKaMmephbl TMepeaBaTh IMOJIYTOHA M300paKEHWW B OJHOM W3 KaHaJOB
(xpacaom K, 3enmenom 3, cunem B) B 3akoaupoBaHHOW JIBOMYHOW CHCTEME
CUMCJIEHHUS 3aBHCHT OT Pa3pAIHOCTH N M ONpesensercs Beipaxkennem M =2 ", rxe
M — 3TO YMUCIO YPOBHEW SPKOCTEH, KOTOPHIE CBETOYYBCTBHUTEJIBHBIM CEHCOP
CKaHepa crocoOeH pacno3Hath. [Ipu 8§ — OUTOBOM KOAMPOBAHUHU, KOTOPOE, KaK
paBUJIO, UCTIOIB3YETCSl HA COBPEMEHHBIX MPUOOpax, CKaHEep MOXKET nepeaars 256
rpagarmii Toros (2 ° = 256).

CornocTaBisisi CBOMCTBA TaJIOT€HUA0CEPEOPSAHBIX MAaTEPUAIIOB, YCTAHOBJIEHO,
YTO AJIS Mepefadyd TOHOB M300paxeHus, colepkamero 64 rpagaiuu, KOTOpbIe
rjia3 CrocoOeH pasnuyaTh, TpeOyeTcs rpynmnupoBka u3 250 MUKPOKPHUCTAIIIOB,
uMeroIas AUy rpaHud okono 13 mxMm [19]. B o Bpems kak B 1udpoBoii
doTorpaduu naxe OAUMH MUKCEIIb MOKET Pa3IMyaTh 3HAYUTEIHHO OOJBIIIEE YHCIIO
rpajialiiii UHTEHCUBHOCTH CBETA WJIM HACBIIIEHHOCTH I[BETAa B 3aBUCHUMOCTH OT
ypOBHEW KBaHTOBaHMs curHaja. Hampumep, mpu paspsgHocta 8, 10, 12 Our
COOTBETCTBEHHO paznuuaetcs 256, 1024, 4096 rpaganuid.
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Takum 006pa3oM, BO3MOXKHOCTH LU(PPOBBIX TEXHOJOTUH MO CHOCOOHOCTH
BOCITPOU3BOUTH TOHA BBOJHBIMU ceHCOpHbIMU Tprbopamu [13C no cpaBHeHUIO C
dboTomarepuaramu HaMHOTO OoJbiie. OIHAKO MPU BBIBOJE H300paKEHUH C
MOMOIIBIO TI€YATAIOUUX YCTPONCTB KOJMYECTBO BOCHPOU3BOJIUMBIX TOHOB N
3aBUCUT OT paspelnaromield crnocoOHocTd mpuHTepa P, muamatypsl pactpa | u
onpeaensercs mo opmyae N=(P /1) 2+ 1, cMBlCa KOTOpOH siceH u3 puc. 20 [20
ctp. 186].

[
|
|
[ ]

Aueiika nonyroxa

=an

11

25% ceporo

19% 25%

5%

T
0 6% 12%

56%

e

37% 44% 50

93%

31%

Yo

62% 69% 81%

87%

100%

Puc.20. Ilpeocmaenenue pacmpupo8annoco
PACmpoBbIX MOUex.

Ha pucynke cxematnuno noka3ansl pactpoBbie ToOukd [21] ot 0% mo 100%,
KOTOPbIE€ KOHCTPYUPYIOTCS U3 MEJIKUX MSATEH, KOTOpble 0003HAYEHBI HA PACTPOBBIX
TOYKax KBagpatukamu [45]. PasmMep 3TUX TOYEK 3aBUCUT OT pa3pelIeHUs
npuHtepa. PC.

B tunmyHOM ciiyyae B Marpuiie pacTpOBOM TOYKM MOXKET pa3MecTUTCS 256
nareH (16 x 16), kotopeie MoryT cdopmupoBaTh 256 ypOBHEH SPKOCTH
U300pa)kKeHMsl, 4TO BIIOJIHE JOCTATOYHO JUIsl BOCIPOU3BENIECHUS TOHOB MOCKOJIBKY
ria3 He pasznuuaer Oornee, yeM 64 ToHa. B Tabnmie 5 mpuBeneHO Kakoe
KOJIMYecTBO TOHOB N MOXKHO MepeAarh B 3aBUCUMOCTH OT Pa3pelIeHUs IpUHTepa
P u nuauarypsi l.

u306pa9fceHu;z 6 3anedanivledembvlx

Tabmuma 5
| pactpa, Pasperatorias cmocoOHOCTh puHTEPa, dpi

dpi 300 600 1200 2400 3200
65 21 85 256 256 256
85 12 50 199 256 256
100 9 36 144 256 256
120 6 25 100 256 256
150 4 16 64 256 256
175 3 12 47 188 256
200 2 9 36 144 256
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2.5. ®oTorpaduueckas MIMPOTA, IMHAMHUYECKHUI TUATA30H,
KOHTPACTHAS YyBCTBUTEJIbHOCTH

dotorpaduueckas mupora L B ramoreHupocepeOpsiHon (doTorpaduu
OTIpeIeIIsIET HMHTEpBaI MOJIE3HBIX AKCIIO3UIIHH, COOTBETCTBYIOIIUX
npsiMoauHeriHoMy ydacTky XK. Uem menbie auanason L, tem kpyde XK u Bbiiie
KOO (PUIIMEHT KOHTPACTHOCTH, a 3HAYUT MU KOHTPACTHAS YYBCTBUTEIHHOCTH
dboTomarepuana, T. €. €ro CHOCOOHOCTh pa3auyarh ciaadble MO TIOTHOCTH D
JIETaIM Yracarolux H300pa)KeHUH JOKYMEHTOB. MaKCHMallbHYI0 KOHTPACTHYIO
YYBCTBUTEIBHOCTh MOXHO TMONy4YuTh Ha Qortocinoe, XK koroporo wumeer
MPSAMOJTHHEHHBIN YIaCTOK ¢ yrioM HakioHa K ocu IgH, paBusiv 90°. Toraa moGas
JeTallb JaXkKe caMOl MaJiol TIIOTHOCTH OyAeT YCHUJIMBATh A0 BETUUUHBI Dy . [lpu
aToM Qororpaduueckas mmpora L = AlgH — 0. IlpakTrueckn maTepuaios,
MMEIOIINX BEPTHKAJIbHBIE XapaKTEPUCTHUECKHE KpHBBIE, HE cyuiecTByer. Ho
MOXHO K HEH CTpEMHUThCsS, NPOBOJAS MHOTOKPAaTHOE IEPEKONMPOBAHHUE
M300pakeHHi, MOCKOJBKY M0 MpaBmily ['onpaoepra ko3hpuineHT KOHTPaCTHOCTH
MHoOrokpatHo pacret [42 C.131, 46].

[Ipy MHOTOKpaTHOM  KOHTPAaTUIMPOBAHMM HAa  BBICOKOKOHTPACTHBIE
¢doTromaTepuanibl HUTOrOBOE H300pakeHHEe OyJIeT 3allyMJICHO MEIIAIoUIMMU
BOCHPUATHIO TEKCTOBOW WM Trpaduueckoidl MHGPOpMaLUU JAETaIsIMU CTPYKTYpPbI
OyMaru u momex Ha (hoHe.

CnocoOHOCTh CEHCOPHBIX (POTONPHEMHUKOB CKaHEPOB M LU(PPOBBIX KaMep
paznuyarh MEPeXoAbl MEXAY CMEKHBIMU TOHAMU Ha HW300paKEeHUU
XapaKTepU3yeTcs: JUHAMUYECKUM JAuana3zoHoM. J[MHaMHuYecKuil [uana3oH OH Kak
Obl anekBaTeH Qororpaduueckoil mmpore L, HO ompegenser HHTEpBa
IJIOTHOCTEH MEXIY CaMbIM TEMHBIM M CaMbIM CBETJbIM IOJIEM Ha OpPUTHHAJIE,
MHA4Ye OH OlpeneisieT  Auana3oH  ypoBHeW  spkocred. Ilostomy B
Jorapu(pMUUECKOM BHJIE TUHAMUYECKHM JMANa30H MOXHO MPEACTABUTH PABHBIM
Ig2" , rue N — paspsaaHOCTh peACTaBIeHns [BeTa. B Tabuie 6 HUKe IPUBOIUTCS
3aBHCUMOCTh IMHAMUYECKOTO JUana3oHa OT MIyOUHbI I[BeTa N.

Tabmma 6
['myOuHa 11BeTa Ha KaHal, 8 10 12 14 16
our, n
JlmHaMuyecknii quana3ox 2,4 3,0 3,6 4,2 4.8
KoHnTtpacTHas 0,009 0,003 0,0009 | 0,00025 | 0,00007
qyBCTBUTEIHHOCTH

B HmxHell ctpoke Tabnuibsl 0003HAUeHA KOHTPACTHAs YYBCTBUTEIbHOCTD,
KaK YaCTHOE OT OTACJICHHs pa3psIHOCTH N Ha JuHAMUYecKuid auarnas3oH. C
YBEIMYECHUEM DPa3psAOHOCTH KBAaHTOBAHMS CHrHajga N pacTeT KOHTpAacTHas
YyBCTBUTEJIBHOCTh, KOTOPAsi paBHa OJHOMY YPOBHIO sipkocTu. IIpu 8 — OGuTHOM
KBAaHTOBaHWM OHa paBHa 1/256 monu BxonmHoro curHaia. Ha puc.21 uzoOpaxkeH
YBEIMYECHHBIA (parMeHT UU(POBOTO HM300paX)EeHUs, COAEPKAIEro 2 MUKCEes,
UMCIOIIME YPOBHH SIPKOCTH B KpacHOM KaHaie 120 u 121 (oOBeieHO IyHKTUPOM).
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OHU OTAMYAIOTCS HA OJHY CTYIEHb CHUTHajda. OJTH MHUKCEIW BU3YyaJbHO HE
paznmuuarorca. Ha wuzoOpakeHun cropaBa ¢parMeHT IM@POBOro H300paKeHUs
YCUJICH KOMaHJOM YPOBHU. YPOBHHU SPKOCTH COCEIHUX IHUKCEIEH CTalau
3HAYUTEIBHO OTJIWNYATHCS, HAIPUMED, B KPaCHOM KaHase Ha 120 ypoBHEN.

= =
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Puc.21. Tlpumep ycunenusi He paziuyumvlx GU3YAIbHO U300PAdICEHUL 08YX NUKCerell
Komanoou Yposuu epaghuueckozo pedaxmopa Photoshop.

B aHajoroBbIX  TEXHOJOTHAX  OMNPENEIUTh  MOPOr  KOHTPACTHOM
YyBCTBUTENBHOCTH 1O Tu1aBHOM XK He nmpeacTasisiercs: BO3MOXKHbBIM. [IoaToMy 310
MOXHO CJieJIaTh C TOMOIIBbI TeCcT-00beKTa H300pakeHHOro Ha pwuc.12. B
pe3yibTaTe PEenpoaAyKIIMOHHONW ChEMKE Ha BBICOKOKOHTPACTHYIO (DOTOIICHKY B
BBIZICJICHHOM DJITUTICOM OO0JAcTH, JIOCTATOYHO YETKO YCWJIMBAETCS TEKCT C
onTtudeckon mroTHocTeio D = 0,05 mo mmotHoctu D = 0,60, cm. puc.22.

N3 npuBeleHHBIX NPAKTHUYECKUX MPUMEPOB OYEBHJHO MPEUMYIIECTBO
U(POBBIX TEXHOJIOTHM TIPH BOCCTAHOBJIICHUM YTacalOIUX TEKCTOB JIOKYMEHTOB
1o 3 GEeKTUBHOCTHU TIPOIIECCa U €TO TPYI0EMKOCTH.
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Puc22. Ilpumep ycunenus yeacaroweco mexcma nymem penpoOyKYUOHHOU CbeMKU Ha
8bICOKOKOHMPACMHYIO (POMONNEHKY 8 KPACHOU 001acmu chekmpa

2.6. CiocoOHOCTH BOCIIPOM3BEIeHUS HBETHBIX YracaKIMNX
JTOKYMEHTOB

Kak yxe ormedamoch B pasaene 1.2 TOYHO BOCHPOM3BECTH LBET 00BEKTa
ChEMKH HEBO3MOXKHO M3-3a TOro, yTo ocHOBHbIE Kpacku XK, I1, u I', obpa3zyrouiue
[[BETHBIC N300pakKeHUS, HE SBIIAIOTCS UACATFHBIMHA TaK KaK OHM TOTJIOMIAIOT CBET
He B ogHOoU ocHoBHOM 30HE ( K, 3, C), HO eue u B Apyrux. B pesynprare 3T0r0 B
n300paKeHUH Ha0III01aeTCsl U30BITOK WIIM HEJAOCTATOK OJHUX WM APYTUX KPACOK.

ToyHO BOCCTaHOBUTH LBET M300paKEHUM yracaroluX IOKYMEHTOB, TEM
Oosee, emie OOJIbIIE YCIOKHIETCS.

JUiss CpaBHUTENBHOIO aHAM3a aHAJIOTOBBIX U IHU(PPOBBIX TEXHOJOTHUH IO
BOCCTAHOBJICHHUIO YTacalOIIMUX I[IBETHBIX IOKYMEHTOB UCIOJB3YIOTCS UCKYCCTBEHHO
COCTapEHHBIN IIECTUIIOIBHBIA IBETHOW TeCT-00BEKT U3 pazaena 1.2 (puc.6). Ha
puc.23 1IecTUIOJIbHAS IIKala C HEOCTAaTKOM KEITON U MypIypHOM Kpacok Oblia
BOCCTAHOBJICHa MO IBETY B TpaduueckoM pemakrope Photoshop. Breimomnuth
Takue K€ JEHUCTBUA C  TOMOIUBIO  PENpPOAYKIMOHHONW ChEMKH  Ha
rajoreHuiocepeopsHeie  ¢oToMaTepuanabl BeChMa CIOXHO H3-3a  OOJBIION
TPYJOEMKOCTH, CBA3aHHOM C HEOOXOJUMOCTBHIO MPUMEHEHUS MHOTOCTAIUUHOIO
HEraTUBHOTO W TO3UTHBHOTO Ipoliecca, XUMHUYECKOW 00pabOTKH MaTepHasioB U
noporocrosiniero obopyaoBanus. [Ipy BOCCTAaHOBIIEHMM IBETHBIX YTacaroIMX
U300pakeHnii HeoOXoauMO pemath JBE 3aJaud: pPEaHUMUPOBAaTh LBET U
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OJHOBPCMCHHO IIOBBICUTH KOHTPACT JICTaeH. C IIOMOILIBIO AaHAJIOI'OBBIX

TEXHOJOTHH ATO CIeNaTh HE IMpEACTABIACTCA BO3MOXKHBIM H3-3a TOI'O, 4TO JIA

IMOBBIICHUA KOHTpAaCTa MOTYT IPUMCHSATDH TOJIBKO IIGpHO-6CJ’II:oI€ (I)OTOMaTCpI/IaHBI.
X I1 I K 3 C

Puc. 23 Boccmanosnenue ysemos Ha uU300pasiceHuu UCKYCCMBEHHO COCmapuguiel
wecmunoabHou wikanwvl. Ha eepxy opueunan. B nuzy éoccmanosnennas no yeemy wKaid.

2.7. KoppeKTupOBalme APXMBHBIX TOKYMEHTOB 110 TOHY, IIBETY,
PE3KOCTH U KOMITICHCUPOBAHUIO Ile(l)eKTOB

['pananmonHsie  mpeoOpa3oBaHUS ~ YEPHO-OENBIX  (POTOCHUMKOB B
rajloreHuocepeOpsHoM ¢dororpadpuun IPOU3BOIUTCS C MOMOIIbIO
MHOTOYMCIICHHBIX METOJ0B MackupoBanus [16, 26, 50]. Ilpaktuueckoe
MPUMEHEHUE HAIUIA T€ W3 HUX, KOTOPbIE MOTYT ObITh peaJn30BaHbl HA OOBIYHOM
dboTonmabopaTopHOM 000PYIOBAaHUU U HE TPEOYIOT OONBIINUX 3aTparT.

MackupoBaHueM B PENPOAYKIIMOHHOM  TPOIECCe  Ha3bIBACTCS
nmpeoOpa3oBaHue TPAJAMOHHBIX CBOWCTB M KPaeBOM PE3KOCTH HM300paKeHUs B
KEJIaeMOM HAIpaBJICHUH MyTeM HAJIOXKECHHS Ha KOPPEKTUPYEMOE MAacKOBOTO
n3o0pakeHns. KoppeKTUpyeMbIM MOXKET OBITh KaK JOKYMEHTAJIBHBIH OpPHTHHAI
(poToCHMMOK, crai/l, PUCYHOK, PYKOTHCh W T. 1.), TaK M €r0 KOmus (HEraTHB,
ONITUYECKAS TTPOCKIIHSA).

[To croco0y Moy4eHnI0 MacKOBOTO M300paKeHHUST METOIbI MAaCKUPOBAHUS
MOKHO pa3/efuTh Ha MEXaHUYeCKhe, (OTOMEXaHUYECKHUE, ONTUYECKHE, XUMUKO-
dboTorpadudeckre u AEKTPOHHBIE.

OnTuueckne crnocoObl MacCKMPOBAaHUS HCIONB3YIOT B paboTe MacKu-
OTTEHUTENU U AUPPY30pbl, KOTOPHIE BBOAATCS B CBETOBOI MOTOK MPOECIUPYEMOTO
ONTUYECKOT0 H300pakeHuss Ha (oToyBenuuuTensix. OHU TMO3BOJISIIOT JIOKAJIbHO
U3MEHSTh TPAJIAIlii0 TOHOB, CMATYATh YETKOCTh WJIM MOBBIIIATH PE3KOCTH JCTAJICH,
a B 1IEJIOM U BUJUMOCTb U300paXKeHHI.

B ¢oTtomexannuyeckux crnoco0ax MPUMEHSIOT BHEUIHEE MACKHUPOBAHHUE U
BHyTpeHHee. Ilpu  BHEmIHEM  MAacKMpOBaHMM  MAaCKOBOE  HM300pa)keHue
U3rOTaBIMBAETCSA C OpUTMHAja, MEPBUYHOIO HEraTuBa WM €ro no3utuBa. OHO
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MOXET HAKJIaJbIBaThCS HAa OpPUTHHAN, HETaTUB WM TO3UTHUB. Macku,
BBIPABHHUBAIOIINE JUANIO3UTUBHBIC, PETYIUPYIOT Tpajalldi0 IO BCEMY IOJIO
n300paxkeHusi. Macku CBETOB YBEIMYHMBAIOT I'PAJUEHT B CBETJIBIX TOHaX. Macku
TEHEH, HAalpPOTUB, MOBBIIIAIOT KOHTPACT TEMHBIX Jaeraneil. Hepeskas macka — 310
JATIO3UTUBHOE HEOOIBIIION TIIOTHOCTA HEPE3KOE M300paKEHUE M3TOTABIMBACTCS
C TIEPBUYHOTO HETaTWBa M coBMemaeTcs ¢ HuM. OHa OJHOBPEMEHHO YITydIllaeT
rpaJaliMoOHHYIO Mepeaady MIOTHOCTEH U KPAeBYIO PE3KOCTh JeTalleH.

BHyTpeHHee MacKuUpOBaHHE OTIWYACTCS OT BHENIHETO TEM, YTO OHO HE
TpeOyeT MOMOJHUTEIHLHOTO pacxoia MaTepualoB U BpeMeHH. [lJig 3Toro ciryxat
CHEIMAIbHBIC CBETOYYBCTBUTEIIBHBIC CJIOM, B KOTOPBIX HApSAy C OCHOBHBIM
oOpa3zyeTcsi MackoBoe  H300pakeHHE. ITO  JIOCTUTACTCS  NPUMEHEHHEM
dboTOoMaTepuaIoB ¢ pa3sHOW CBETOYYBCTBHTEIIBHOCTHIO, KOHTPACTHOCTHIO WIIH
CHEKTPATHHOU YyBCTBUTEIHLHOCTHIO.

MackupoBaHue B Ipoliecce XUMHUKO-(hoTorpaduyueckoi  oOpaboTKH
MaTepHaioB HapsAy C YBEJIMYEHHUEM OOIIEH MJIOTHOCTH MOBHIIAIOT KOIPPUIIUEHT
KOHTPacCTHOCTHU, YTO HE BCerjaa BBIFOAHO. ['pamanus TOHOB PETYJIUPYETCs
CTENICHBIO OTOEJIMBAHUS U YEPHEHHUS rajoreHuoB cepedpa. MI3MeHUTh rpaaaiuio
(GbOTOCHUMKA MOXHO C Hcmoib3oBaHueM 3¢dekra CabaTbe WIHM CHElUATbHBIX
XUMHYECKHX MeTo10B B ["ostokonuu [37].

dotorpaduyueckue METOIbI MACKUPOBAHUS COTIOCTABIICHHI B TabuIIe 7.

Tabnuua 7
MeTob! rpajalliOHHOTO0 MACKUPOBAHUS
NoNe CrocoOn1 Tun Heob6xoanmoe Bo3MmoxxHOCTH
T MacCOBOTO obopymoBaHuE crocoba
N300paKeHUS
1. Mexanuyeckue Q@urypneie | oroyBennuurenu | JlokanbHOE
MaCKU- peryJMpoBaHue
OTTEHUTEN rpajanuu
2. | ®oToMexaHUYECKHUE Macka Ha dDoTOKaMEPHI, Ha Bcem
dboTorIeHKE, CIICLIIJICHKU rana3oHe
BHYTPH CJIOSI IIJIOTHOCTEMN
3. Onrnueckne N3o0paxenne | DoroyBennuuTenut Ycunenne
IIPOEKLMN Ha KOHTpacTa
JKpaHe
4, XUMHUYECKHUE CneuunansHo | P@ortomarepuansl, | PerynupoBanue
MPOSIBJICHHAS XUMHUKATHI KOHTpAcTa,
Macka B CJIO€ PE3KOCTH

KoppektupoBanue aedekToB Ha apXWUBHBIX JOKyMEHTaX B aHaJIOTOBBIX
TEXHOJIOTUSIX TIPOU3BOJUTCA C TOMOIIBI0 pydHOW perymm [47], TpeOyromein
PUMEHEHUS KHCTEH, KapaHalieh, KpacokK, Xy0’KeCTBEHHBIX HAaBBIKOB U OOJIBIIIO-
r'O BPEMCHH.
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B 1uu¢poBbIX TEXHONOTHSIX KOPPEKTUPOBAHHWE TOHA, ILIBETA, PE3KOCTH U
KOMIIEHCUPOBaHUs NePeKTOB ( IATEH, IPsi3U, 1e(PEKTOB OT CTPYKTYpPbl OYMa)KHOTO
HOCUTEISI M TMp.) OCYLIECTBISIETCS C IOMOIIBIO HHCTPYMEHTOB M KOMaHJ
rpagHuYecKoro perakTopa, HalpuMmep, MporpamMmmel pactpoBoii rpaduku Photoshop.
Perymp mnpousBoauTcs B Maciitabe peaJlbHOIO BpPEMEHHM B JIOCTATOYHO
KOM(QOPTHBIX ycioBUsX. Jlerko pemaroTcs 3aJadyd [0  TI'pajalliOHHOMY
KOPPEKTUPOBAHUIO YTacalollUX TEKCTOB W HU300pakKeHUH, KOMIIEHCHUPOBAHHUIO
nedexkToB 1Mo  moimo  u3o0paxkeHus, auddepeHmanuu  U300pakeHUN
LIBETOKOPPEKIMHU, TOHUpOBaHUs [48].

W3menenue rpamanuu (POTOCHHMKOB, TEKCTOB OCYIIECTBISICTCS TaKUMU
koMmanaamu kak fApkxocte u Kontpact, YpoBuu, Kpussie. B HeorpaHn4eHHBIX
nmpefenax MOXHO BapbHpOBATh JUAMA30HOM YPOBHEW SAPKOCTEM, CKHUMATh M
pacTsruBath Ux. MOXHO yIpaBisATh (POpPMON rpaJallMOHHON KPUBOM MPAKTUYECKU
HEOTrPaHUYEHHO M HAOJII0JIaTh pe3yJIbTaT KOPPEKIUH Ha 3KpaHe MoHuTopa. Ha
puc.24 npuBeAEHBI HEKOTOPHIE IPUMEPHI BApbUPOBAaHUS IPAJALMOHHON KPUBOU U
MOKa3aHO KaK TpaHC(HOPMUPYETCs IIPU 3TOM cepast IIKaja.

| T ] [ SR ]

Puc. 24. npumepor mpancopmuposanus epaoayuonnoti kpusou. Cneea na pucyHnke Kpu-
6as coomeemcmeyem JUHEUHOU nepeoayu epaoayuu 6e3 usmeHeHus KoHmpacma opueuxaia. B
yenmpe pPUCYHKA KpUBAs Xapakmepusyem JIUHEUHYIO nepeoayy ¢ yeeluueHuem KOHmpacma
opueunana. Cnpaeéa Ha pucymke 2padayuoOHHAsl KpUeds COOMEEmcmeyem  u300paddcenuio c
VBENUYEHHBIM 2PAOUEHNO8 8 CeMax U MeHsX U300PadCeHUs.

Kommencanusi neekToB MO MO0 HM300paKeHUs, U WX KOMITbIOTEpHAS
peTyIlb, OCYIIECTBISIETCS PA3IMUHBIMU UHCTPYMEHTAMU BbIJICJICHUS MPOOIEMHBIX
00BEKTOB, TPEOYIONIUX WX 00paOOTKH, U PUCOBAHMUS C MPUMEHEHHUEM KHCTEH,
KapaHJallel, OCBETIMTENEH, 3aTEMHUTENECH, UHCTPYMEHTA KIOHUPOBAHUSA U IIP.
Huddepenuuanms n300pakeHui, UX pa3IeiecHUe U CTUPAHUE PA3IMYAIOITUXCS 110
[IBETOBOMY TOHY, NMPOU3BOJUTCS BBIOOPOM COOTBETCTBYIOLIEIO IBETOJEIECHHOTO
kaHasa B Mozemsx RGB u CMVYK B macmirtabe peasbHOrO BpEMEHH IyTEM
MPEABAPUTEIBLHOTIO MPOCMOTpPA pe3yJIbTaTOB HA SKpaHE MOHHUTOPA.

JInst IBETOKOPPEKIIUKU CiaykaT koMman sl [[BeToBoii 6anamc, L[BeToBoit ToH /
Hacerimennocts, Bapuantel. ToHupoBanue  M300pakeHHs] — TPHIAHUS €My
HEOOXOIMMOr0 IBETa MPOU3BOIUTCS KoMaH 10l [[BeToBO# TOH /HachimeHHOCTh B
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pexume Mactep. Ha puc. 25 mnpuBeneHbl OpUMEpPbl KOPPEKTUPOBAHUS U
BOCCTAHOBJIEHMsI TEKCTOB U M300pakKeHUI B cpejie TpauuecKoro peaakTopa.

Upy®RVE CUABHO ', 82T
gmﬁggvxa cB R 4666‘
pxagaasf :

3 :pese PREPL rapﬁmac
T{ITGJIIal’ 1. 0 eTo &Ml
/qu.njﬁemarqu 1

&Hnmp po i Jlefpengl
yKTO D& UCroNbayes 5
OLEEY ﬁﬁ np ol pe B
MOJHEHT CROMY HEINH

s yqnggUBA

l'lu npaamwm BRITIAAAT
g mccrxni\ua’rx \4

APATEeIHHH :ec HO
> .mm
pé m HOHAS ‘?mm

CKOI‘O aTa.

_ BCTD(

¢ wu 0 cnon B el

3 ,Emﬁ By Cosera SACRT
BADIIHKCH \FLI@E& TOHO

0 oAb Acdpora T ;:Ewm

Epeueesoit. é"m BOTPETH (! XHeh
HHOIPPRALITETHEN. 1 SRPON. HERy T

WX YYACTRAY. 2b apd DPAon
o %Tpoqa PATRIAME T(

Jnqy 27 guBaps Ha.BeTpeuy ¢ K

,Uh Adin Max ud

CodparmeN omwontn cekberan D Jr\
Tk

8 A BRI mon. Com o wezamen

Puc.25. Ipumepwl 60ccmanosnenus u Koppekmuposanust 0ephexmos 00KyMennos
6 cpede epaguueckoeo pedakmopa Photoshop



40

4. CpaBHeHHe MoKa3aTe/ieil 0OCHOBHBIX CBOWCTB AaHAJIOTOBBIX
U UM (PPOBBIX TEXHOJIOI I

B KkayecTBe OCHOBHBIX IOKa3aTelleid, XapakTepu3yroumx 3(PQGEeKTUBHOCTD
PENPOAYKIMOHHBIX MPOLECCOB IPU BOCCTAHOBICHHM YracarollMX TEKCTOB,
U300pKEHU apXMBHBIX JOKYMEHTOB, BbIOpaHbl: 1.CBETOUYBCTBUTEIHLHOCTh
¢doTonpreMHUKOB (TaloreHHI0cepeOpsHbIE MaTepHalibl U MPUOOPHI C 3apsSA0BOI
cBs3b10). 2. KoHTpacTHas 4yBCTBUTENHHOCTb, T.€. CIIOCOOHOCTH PEMPOAYKIIHOH-
HOT'O IPOLECCA Pa3INdyaTh MUHUMAJIBHBIA PA3HOCTHBIN IOPOT JETajel Ha TPaHULIE
CMEXHBIX IUIOTHOCTEW. Hampumep, MUHUMAaNbHYIO €II€ Pa3IuduMyl0 IUIOTHOCTb
TeKCTa OT IUIOTHOCTH (oHa Ha OymaxkHoM Hocurtene. 3.CrekTpaibHas
YYBCTBUTEIBHOCTh B ONTHYECKOM JuamnazoHe. YeM mmpe ee Auana3zoH, TeM
0osbllle BO3MOXKHOCTEM MNpU BOCHPOU3BEACHUM JIOKYMEHTOB C HUX pa3HbIMU
ONTUYECKUMHU CBOMCTBAMHU IO CIIOCOOHOCTHM M30MpaATEbHO MOTJIOWATh WU
OTpakaTh MaJalolMii Ha HUX cBeToBOM MOTOK. 4. CHOCOOHOCTH CHUCTEM
BO30YyKJaTh U pETUCTPUPOBATH JIIOMUHECLEHTHOE cBeueHue. Hanpumep, mtpuxos
TeKcTa. Vcnoap30BaHue 3TOr0 ONTUYECKOTO SBJICHHS B ONPEIEICHHBIX YCIOBHSIX
IIO3BOJISIET BOCCTaHABIMBATh HEBUIMMBIE TEKCTBI JOKYMEHTOB. 5. BO3MOXHOCTH
KOPPEKTUPOBAHMS TPAJIAllMOHHBIX MEPEX0JI0B TOHOB, MoMex (ISATEH, Mepernajon
IJIOTHOCTEH U TpP.) U [IBETOKOPPEKIIMH U300paKeHN TOKyMeHTOB. OHa HE TOJIBKO
YIIyYIlIa€T BOCHPHUATUE JOKYMEHTOB, €r0 yA000YUTa€MOCTh, HO U CIIOCOOCTBYET
BBISIBJICHUIO BAXHBIX JieTalieid. 6. Tpy10eMKOCTb 110 BpeMEHH U y100CTBO B paboTe
B 3aBHCHMOCTH OT BBINOJHSAEMBIX OINEpauuid. DTOT TMOKa3aTelb BIMIET Ha
IPOU3BOJAMUTENILHOCTh TpPYJa, YTO BeCbMa BaXHO Mpu paboTe ¢ OOJIBIIUM
MacCUBOM JIOKYMEHTOB. 7. Pa3pematomas cnocooHocts (PC) BbIipaxkaeTcss 4nciioMm
pasziebHO TIepeaBaeMbiX (DOTOMPUEMHHKOM JIMHUN Ha €IWHUIlY JUIMHBI,
MuuMeTp, AroriMm. OHa Takxe Xxapakrepuzyer PC Bcell penpoayKIUMOHHOHN
CUCTEMBI, HAIPUMEp, PENPOAYKIMOHHBIN ammapaT — ¢dotonpueMHuk. Yem PC
BbIILIE, TEM 0OJIee MEJIKHE JIeTall CIOCOOHA BOCIIPOM3BOIUTH JaHHAs TEXHOJOTHSI.
8. NudopmarmonHas eMKOCTh HOCUTENS MHGOPMAIMK TOKA3bIBAET, HAMPUMED,
ILUIOTHOCTD 3alTMCH OYKBEHHBIX 3HAKOB MM YHCIA OHT / MM° B IBOUYHOI CHCTEME
CUMCJIEHUSI KOJIUPOBAHMS C IIAXMATHBIM PACIOJI0KEHUEM 3JIEMEHTOB WJIM YHUCIa
MUKCEJIE Ha €IWHULIC [JWHBI WM Tuiomaau wmatpuibl. 9. CoXxpaHHOCTH
u3MepseTcss B TOJaX M ONpEeAeNsieT CHOCOOHOCTb HOCUTENS COXPaHSTh,
UMEIOIYIOCS Ha HEM MH(POPMALIMIO, TIPU OIMPEAESICHHBIX YCIOBHIX OKpYKarouiei
Cpellbl U er0 (PU3UKO-XUMUYECKON CTPYKTYPHI.

[TokazaTenn OCHOBHBIX CBOWMCTB aHAJOTOBBIX U IU(MPOBBIX TEXHOJOTUN
BOCCTAHOBJICHHSI YracalolluX TEKCTOB U U300paKeHUM pUBEACHBI B TAOIHIIE 8.

B Tabnuiie nmpuBOAMTCS BpeMs BBIMOJTHEHUS TE€X WM MHBIX OTEPAIHi, KaK
aHAJIOTOBBIMH TEXHOJIOTHSAMH, TaK U ITU(POBBIMHA B HAHOOJIEe TUITUYHBIX CITydasXx,
KOTOpbIe BCTpeuaroTcss HauOosiee uacto. [Ipu KoOppekTHpoBaHMM AOCTATOYHO
pOOJIEMHBIX JTOKYMEHTOB, COJIEPKALINX OFPOMHOE KOJIMUYECTBO AE(PEKTOB, BpeMs
BBITIOJIHEHUS Pa0OTHl MO KOPPEKTUPOBAHUIO M300pAKEHUS MOKET MHOTOKPATHO
BO3pacTaTh.



41
Taomuma 8

OcHOBHBIE MMOKa3aTENH, XapaKTEPUIYIOITUE CBOMCTBA aHATIOTOBBIX U
U(POBBIX TEXHOJIOTUN

Ne [Toka3zaTenu AHanoroBele [{udposbie
IL.I1. D* nD*
1. | CBeTOUyBCTBUTEIBHOCTD, S 800 1 800 1
En. 'OCT, max
2. Paspemaromias 100-900 10 Ckanepa 10- 0,1
criocobHocTh PC, Mym™ 100 ITpunTepa
3-10
3. KonTpacTtHas 0,03-0,05 05 |IIpun8=0,01| 2-3
qyBCTBHUTEIHHOCTH, AD nn 10 =0,003
4. | ®otorpaduyeckas MMpoTa, 1,6 0,7 | 2,4nanskpane | 1,5
AlgH Ha dorocHuMKe, max 1 1,6 Ha Oymare 1
5. CnekTpanbHas 200-1000 2 400-800 0,5
JYBCTBUTEIHHOCTD, HM
6. Bo30yxnenue u peruct- + _
parus JIOMUHECIICHITNH
7. | KoppekTupoBaHu€e TOHOB, qachl ~0,02 MUHYTBI ~50
OMEX U IITYMOB, BpeMs
8. [{BeTOKOppEKIIUU - +
Q. TpynoeMKoCTh, BpeMsi Yacel ~0,02 MUHYTbI ~50
10. | KomdpopTHOCTH B pabote B ycnoBusx - B ycnoBusx +
naboparopuu KaOuHeTa
11. | TexXHUKO-DKOHOMUYECKHUE Bricokue Hebonbime
3aTpaThl

1) B oroii rpage npuBoautcs nudpsl d3pdekTuBHOCTH MoKazarens 1) kak
OTHOIIIEHUE aHAJIOTOBBIX TEXHOJIOTHH K HU(GPOBBIM TEXHOJOTHSM, ¥ HA000POT
IU(POBBIX TEXHOJOTUN K aHAJIOTOBBIM TEXHOJIOTHSIM.

W3 Ttabmuiie HArIsgHO BHIHO, YTO IU(GPOBBIE TEXHOJIOTHUH YCTYMArOT
aHAJIOTOBBIM TEXHOJIOTHSIM TI0 pa3pelarmieil CocoOHOCTH, OCOOEHHO, IpHU
BBIBOJIE M300paK€HUI Ha OyMakKHbIM HOCUTEIb. TeM HE MeHee, €€ BIIOJIHE
JIOCTATOYHO JIJIs1 pa0OThI ¢ apXWBHBIMH JTOKYMEHTAMH, COACPIKAIIUMHU TEKCTOBYIO
u rpaduueckyro uHpopmammio. Ha BHemHUX 531eKTpoHHBIX HocuTensax PC
npuoImKkaeTcs K poTorpaduueckuM MaTepraiam oOIero Ha3HauYCHHUS.

3aMeTHO  yCTymaioT  IU(PPOBbIE  TEXHOJOTUHM IO  CHEKTPaJbHOU
YyBCTBUTEIHHOCTU. OTCYTCTBYET UyBCTBUTENBHOCTH JIMHEEK U MaTpull [13C B YO
u HWK-cnektpax, a Takxke CIOCOOHOCTh  BO30YXJaTb U PErHCTPUPOBATH
JIOMUHECIICHTHOE CBEUYEHHE YraclluX TEKCTOB, MCIIOJIHEHHbIX I[BETHBIMU
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yepHuiaaMu. OJIHAKO TaKKue IOKYMEHThI BCTpedaroTcst BecbMa pejiko. Kak npasuio,
MPUXOIUTCS paboTaTh B BUAUMOM oOjacTu crnekTtpa B auamnazone 400-800 HM.
3neck nokazarenb dpdekTuBHOCTH 1) 1TUGPOBBIX TEXHOJIOTUNH MPEBOCXOJUT aHa-
JIOTOBBIC TEXHOJIOTMM  HA TMOPSJ0K WJIM B HECKOJBKO pa3. AHaJIOTrOBbIC
TEXHOJIOTHUU 10 CPABHEHUIO C MUGPOBLIMU TEXHOJIOTUSIMH HEKOHKYPEHTHBIC TIPH
MPOBEJICHUU TpaJalldOHHON ¥  I[BETOBOM KOPPEKIHUH, TPYAOEMKOCTH U
KOM(pOPTHOCTH B paboTe.

5. TexHoJiorHYecKHe cXeMbl pemieHusd 3aaa41 BOCCTAHOBJICHUA
yracaromux TEKCTOB " nsoﬁpamennifl AOKYMEHTOB

4.1. Knaccudgukanus apXMBHBIX JOKYMEHTOB 110 ONITHKO-(oTOorpaguiecknm,
PenpoayKIHOHHBIM U TEXHOJIOTHYECKHUM CBOiCTBaM

Jlenenue MOKYMEHTOB Ha HUJICHTH(UKAIIMOHHBIC TPYMIbI IO UX MpH3HAKaM
MPOBOJAMIIOCH HAa TEKCTOBBIE M (DOTOAOKYMEHTHI, IIBETHBIE W aXpOMaTUYECKHe,
TpeOyIoIe PEenpoayKIIMOHHOW CBhEMKH Ha OTpakeHHe | TIpocBeT. Hike
MIPUBOJIUTCS KiIacCU(UKAIIMOHHAS CXeMa.

JIOKyMeHTBI
TexcToBbIC DOTOAOKYMEHTHI
TexcToBBIE JOKYMEHTHI C PAa3BUTOM YepHo-0esibie (POTOCHUMKH
MOBEPXHOCTHI0, MeLIaKoIIel
BOCHPUATHIO HHPOPpMaALIMU [{BeTHBIC (POTOCHUMKHU
AxpoMaTH4ecKue YepHo-0eJble YepHo-0esible HEraTUBbI M CJIANAbI HA
TEKCThbI HA 0€JI0M U LIBETHOM (poHe MPO3PavYHOH OCHOBE
JIoOKyMeHTBI, coaepKaIue TEKCThI C [{BeTHBIC HEraTUBBI U CJAAHIBI HA
HBETHBIM OTTEHKOM NMPO3PAYHOH OCHOBE
JlokymenTtnl, Tpedyromue Y@ - u UK | ®0oT0OCHUMKH, TPeOyOIIHE ChbeMKH B
CbeMKH, BO30Y:K/ICHUS U YJAbTPa(pPu0JIETOBBIX Jy4ax
PErucrpanmvu JIOMUHECCIHCHIINH

Ha cxeme otnenbHOW Tpynmoi BBIACICHBI JOKYMEHTBI, TpeOyrolue
penpoaykunoHHo# chemkn B Y® — u MK cnekTpax, Bo30y X ASHUS U perucTpaluu
JIOMUHECLEHIMU. Takue yracaroume JOKYMEHTbl BHU3yaJlbHO, KAaK IIPaBuUIIoO,
UISHTUPUIIMPOBATh C I1€JbI0 BbIOOpa cmoco0a WX BOCCTAaHOBJICHUSA HE
MpeACTaBIsIeTCs] BO3MOXKHBIM. [loaToMy ux wuaeHTH(UKAIMS yCTaHABIMBAETCA
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MIPOBEICHUEM JTUATHOCTUYECKUX WCCICIOBAHUNA C TOMOIIBIO COOTBETCTBYIOIINUX
npu6opoB [32 cTp.12].

[IpeacraBnsitor oco00e BHHMAaHHME JTOKYMEHThI Ha OyMa)XHOM OCHOBE ¢
CWIbHO Ppa3BUTOM MOBEPXHOCTHIO, MEMIAIONICH BOCHPUATHIO, H IOITOMY
TPeOYIOIIUX CHENUATbHBIX TEXHOJOTUNA UX OCBEIICHHUS BO BpPEMsl PENpPOIYKIIMOH-
HOU cheMKkH [49].

4.2. TexHO0J0rHd BOCCTAHOBJIEHUS yracapmmx TEKCTOB " Hsoﬁpameﬂnﬁ
AOKYMEHTOB 110 UX I/I)IeHTI/Iq)I/IKa]_[I/IOHHLIM NMPpU3HAKaM

Bce uneHTH(QUKAIIMOHHBIE TPYIIBI YracamliuX JOKYMEHTOB 3a HCKIIIOYE-
HUEeM OJIoKa JTOKyMEHTOB, TpeOytouux npuMeHenus Y®— u HK-nmanasona
CHEKTpa, BO30YKIEHUS M PEruCTPalUH JIFOMUHECHEHIUH, C 3IKOHOMHYECKUX
COOOpaXeHU U YMEHBIICHUS TPYJOEMKOCTH LEeJIeco00pa3HO BOCCTAHABIMBATh
nuppoBeiMu  TexHoJoTusiMU. [lpum  ucnonwszoBanuu Y®d-u HK-cnextpos
OPUMEHSAIOTCSI AHAJIOTOBBIE TEXHOJOTMM M HUX COYeTaHue ¢ UU(POBBIMU
TEXHOJIOTUSAMM.

4.2.1. O0mas cxeMa BOCCTAHOBJICHHUS YTaCalOUIUX AXPOMATHYECKHX,
YepHO-0eJIbIX TEKCTOB IOKYMEHTOB — OCHOBHOT0 MaccuBa GOHI0B

Heobxonumoe o6opyoBaHne U MaTepuaibl

Ckanep, mudpoBas poTokaMmepa BHICOKOTO pa3pelieHus ¢ pa3psaaHOCThio 24
outr u 6onee. Kommbrorepusie komnoneHTsl: Hamnuue CD-ROM nmnst yctaHOBKH
nporpamm,  omneparuoHHas — cuctema  Windows  (mociemHue  Bepcun),
samuchiBaronuii nuck CD-RW nnst coxpaneHuss apXuBUpOBaHHS W TEpenaydu
rpaduueckux aiinos, LleHTpanbHblid mporeccop kak MuHuMyM Intel Pentium
NOCJCIHUX BepcHi, omepatuBHas mamsath ( [0, RAM), cBoOomHOe AHMCKOBOE
npoctpancTBo 1 -2 I'6, Bunmeonamsate He MeHee 8 MO. MoHUTOP ¢ SKpaHOM HE
menee 17 dpi, pasmep 3epra He Ooaece 0,24 mm. JlasepHblii 4epHO-O€bId U
1BeTHOM npuHTepsl popmara A4 u A3. bymara u ¢doroOymara a1t TPUHTEPOB.
['padmyeckue mporpamMmbl pacTpOBOH TpapuKH U BEKTOPHBIC IPOTPAMMBI
xenatenbHO upmbr Adobe Photoshop. DiekTpoHHBIe HOCHTENH, JTa3ePHBIC TUCKH
CD-R, CD-RW.

TexHonmornyeckas cxema

- CkanupoBanue. IIpu ckaHMPOBaHHHM TEKCTOBOE M300pakeHHE OLM(PPOBHI-
BAaeTCsA U BBOAMTCA B KOMIbIOTEp. IIpeaBapuTenbHOe CKaHUPOBAHHE IO3BOJIIET
KOPPEKTUPOBATh N300paKECHHE 110 TOHY, I[BETY W KOHTPACTY.

- BoiBo1 M300pakeHus Ha SKpaH MOHHUTOPA.

- OTKpBITHE JOKYMEHTA Ha paboyeM CToJie TpapuIecKor MporpaMMEI.

-O0paboTka Cc1a0OKOHTPACTHOTO H300paKeHHMS TEKCTa KOMaHJAaMHu U
WHCTPYMEHTaMH Tpapuveckol mporpamMmbl. EciaM TEKCT HaHEeCEH Ha IIBETHOM
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OyMa)XHOM HOCHTEJIE WJIM Ha HEM MMEIOTCS LBETHBIE Ne(eKThl (MSTHA U TIp.), TO
aydiie padotaTh B oqHOoM u3 kaHaioB RGB unmu CMVYK.

- CoxpaHeHue pacTpoBoro (aiiga 00pabOTaHHOTO JOKYMEHTa U BBIBOJ €TO
Ha BHEIIHUMN 3JIEKTPOHHBIN MM OyMa)kKHbIN HOCUTEINb [I€YaTAHUEM Ha IPUHTEPE.

4.2.2. Otan4yne ¥ 0COOCHHOCTH BOCCTAHOBJICHHSI APYTUX IPYyIIT
JTOKYMEHTOB

Boccranosnenue yracarommx TCKCTOBbIX TOKYMCHTOB, UCIIOJITHCHHBIX
KpacureJisiM1u € IBETHBIM OTTCHKOM

OTa rpynmna OTJIMYAeTCsl OT PACCMOTPEHHON TpYIIbl paHee TeM, 4TO
00paboTKy onu(poBaHHBIX JOKYMEHTOB PEKOMEHIYeTCS  MPOBOIUTH B
COOTBETCTBYIOIIEM KaHaje IBeToBoi Mmoxeneir RGB wmu CMVYK. Ilpu stom
KaHaJI JOJIKEH OBITh IO LIBETY JOTIOJHUTEIBHBIM K IIBETY TEKCTA.

TekcToBbIE JOKYMEHTHI C Pa3BUTON CTPYKTYpOH MOBEPXHOCTH OYMaKHOTO
HOCUTEIS

Boccranosnenue 3Toi MACHTU(PUKAIIMOHHON TPYIIIBI OTAMYAETCS TEM, YTO
BMECTO ONEpaIliy CKaHUPOBAHUSI TPOU3BOUTCS CheMKa UPPOBOt (OTOKaMEPOH.
[Ipu penpoyKUHOHHON CheMKE NMpUMEHsIETCsl OecTeHeBoe (P Py3HO-pACCETHHOE
OCBEIICHHE, KOTOPOE YCTpaHSE€T HEraTUBHOE BIMSHHE CHJIBHO pPa3BUTOU
CTPYKTYpbl OYMa)KHOTO HOCHUTENSI Ha KadyeCTBO BOCHPOU3BEACHUS TECTOBOM U
rpaduueckoit uHpopmanuu [49].

VYracatonue yepHo-Oenbie W BETHbIE (POTOCHUMKH TMOCTE UX OUU(PPOBKH
0o0pabaThIBalOTCS KOMaHJaMHW W WHCTPYMEHTaMu Tpaduueckoil MporpaMMbl,
MOBBIMIAIOIINE KOHTPACT U 00€CTIeUnBAIOIIUE MTPABUILHOE BOCITPOU3BEICHUE TOHA
u 1sera. [Ipumensarorcs komanasl Spkocte 1 KontpactHocts, YpoBHu, Kpussie,
[{BeToBoi1 O6amanc, LiseroBoii Ton/HackimenHocts, BapuaHThl.

YepHo-0Oenble 1 IIBETHBIC HETaTHBBI W CIIalbl HA MPO3PAYHON TUICHOYHOM
OCHOBE OLIM(POBBIBAIOTCS HA CIAiJ — CKaHEpaX, MO3BOJISIONINE OCBEIIATh OOBEKT
Ha mpocBeT. OOpaboTka ONM(POBAHHBIX HETATHMBOB WM CIANW0B MPOU3BOIUTCS
pacTpoBbIMU rpaUUECKUMHU PEIAKTOPAMU TaK ke, KaK U YePHO-OENbIX U IIBETHBIX
(hOTOCHUMKORB.

4.2.3. BoccTaHOBJIeHHE YracalIMX TEKCTOB U U300 pasKeH Uil
aHaJIOroBbIMH TeXHOJOrusAMH B YD — u UK-quana3onax cnekrpa

Heobxoanmoe 060pynoBanre 1 MaTepraibl

Penponykuuonnsiii anmapar. @opmat kaapoBoro okHa 6 x 9 cMm u Gornee.
VYabTpaduoneroBeiii U WHGpaKpacHbi OOBEKTHBBI. EcCim TakoBBIX HET, TO
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HEeoOXoaMMa TIOTpaBKa NpU HaBoAKe Ha pe3kocTb. Ceetodmmbtper (Habop
«Crekno omntudeckoey»). dotoyBenmuuurtenb ¢dopmata 6 x 9 cm u Oosee
KoHTakTHO-KOTTMPOBaIbHBIA CTaHOK WMHCTpYMEHTHI Ui pydHO# perymu. [Tpubop
CYIIKH ¥ TJISHIIEBaHUS (POTOCHUMKOB. KIOBETHI M BaHHOYKH JUISI MTPOMBIBKHA H
XUMHUKO-(hoTorpapuieckoit o0padotku. CymmnbHbii mkad. dororienka pazHoi
KoHTpacTHOCTH. DoTtobOymara pa3HOW  KOHTPACTHOCTH. XHWMHKATBI IS
COCTaBJICHHsI paCTBOPOB. TeMHBIC U CBETJIbIE KOMHATEHI.

TexHonornyeckas cxema penpoAayKIMOHHOIO Mpolecca

PenpoayKIMoHHBIM mpoliecc M3TOTOBIEHUS (OTOCHUMKA COCTOUT U3
HETaTUBHOU U MMO3UTUBHOM CTa U,

Hezamuegnuwiit npoyecc

[lonroroBka JOOKyMEHTa, ChEMKa M HKCIOHHpPOBaHHME (oTomarepuaa.
[IposiBneHue npoMbIBKa U (PUKCUPOBAHUE SKCIIOHUPOBAHHOW (POTOIICHKH.
OxoHyaTesbHasi IPOMBIBKA HETaTUBA, KOHTPOJIb U €0 CYIIKA.

Ilo3umuenwlit npoyecc

IlomenieHne HeratMBa B KaJpOBOE OKHO YBEIMYMTENS M IOATOTOBKA K
sKcroHupoBanuto. Kaapuposanue u nomemienue GotodyMaru B KaJpHUpOBOUYHYIO
paMKy. OkcnoHupoBaHue. IIposBieHue, ITPOMBIBKA, ¢ukcupoBaHue WU
OKOHYaTebHas MpoMbIBKa. CylllKa U IIsSHUEBaHUE (POTOCHUMKA.

@DOTOCHUMKHM BOCCTAHOBJIEHHBIX YTacaroUIMX JOKYMEHTOB, KakK IpaBWio,
coJiep>KaT MHOTOYMCIIEHHbIE Ne(EKThl B BUJE MATEH, HEPABHOMEPHOCTH, T'PS3H U
JIpyrue Mellalmmx BocnpusaThio uHpopMmauuu aedektsl.  [losTomy oOHuU
HY)KJaloTcsi B 00paboTke wu300paxeHus. KoppekTupoBaHue ¢ MOMOIIBIO
(hOTOMEXaHWYECKOTO MAacKMpOBaHUsT M pydHOW perymn [26, 47] BecbMma
TpyaoeMKko ©u He Bcerna 3¢dexktuBHO. Takue (HOTOCHUMKHU 11e51eco00pa3Ho
oLK(pOBBIBATh HA CKAHEPAX M OCYIIECTBIAThH MOCIEAYIOLIee KOPPEKTUPOBAHUE B
cpene rpaduueckux pepaktopoB. CoueTaHMe — aHAJIOTOBBIX M LU(POBBIX
TEXHOJOTMM B 3TUX CIydasx MPUBOJUT K MAKCUMAJIBHO JOCTHKUMOMY 3P PEeKTy u
KayeCTBY BOCCTAaHOBJICHUSI HHPOPMAIIH.

5. JIabopaTopumu BOCCTAHOBJICHHS YTacalOUIUX TEKCTOB M N300PaKeHNH
APXUBHBIX JOKYMEHTOB

5.1. Hu¢posas nadopaTopus

Opranuzamust  1udpoBoit abopaTtopunt 1jisi pabOThl € yracarolmuMu
JOKyMEHTaMHU HE TIPEACTABISICT KaKUX-TM00 OCOOBIX TPYMHOCTEH NP HAIMYUE B
apxXMBax B HACTOAIIEE BpEeMsS COBPEMEHHBIX CKaHEpOB, TIPHUHTEPOB U
KOMITbIOTEpOB. HeoOxomumoe o0opyaoBaHHME U TPOrpPaMMHOE OOeCIeueHUe
Bceraa MoKHO nipuodpectu. [TosTomy 1t TOTO, YTOOKI JTaGOPATOPHS MPAKTHIECKU
GyHKIMOHUPOBAJIA, HEOOXOAUMO HATaJAUTh OOyYEeHHE COTPYIHUKOB apXHUBOB
OBJIAJICHUIO Pa0OTHI C rpadUUECKUMH MPOTPAMMAaMH, MO3BOJSIOMUME dPPEeKTr-
BHO MPOBOJIUTH 00pabOTKy N300paXKeHHM yracaroux JOKyMEHTOB.



46

Ha puc. 26 mpuBoautcs miad mudpoBoit 1abopaTopuu ¢ HEOOXOIUMBIM

000py/TI0BaHUEM.
—

12 M

m =il

Puc. 26. [Tnan mudposoit maGopatopuu. O6uast mwiomas 12 M2,

1. Ckanep. 2. [Ipuntep. 3. Kommnbtotep. 4. Monutop. 5. llkad ais 6ymaru
Y BHEIIIHKUX 3JIEKTPOHHBIX HOCUTENEeH ( J1a3epHble NUCKU, AUCKETHhI). 6. [lIkad nms
XpaHEHUs] JTOKYMEHTOB W CIpaBOYHOW suteparypbl. 7. Cton ¢ mpubopamu i
JMAarHOCTUKU M HMCCJEIOBAaHUS JIOKYMEHTOB B BUAMMOW, yJIbTPa(HOIETOBOU, U
nH(ppaKkpacHO 00J1acTU CHEKTpa, BO30YKJIEHUS U PETHCTPALlMU JIFOMUHECIIEHIIU Y.
8.Penpo-nykironHas yctaHOBKa ¢ 1M(DPOBOIT KaMepoid.

Penponykuuonnast yctaHoBka ¢ MHGPOBOM Kamepod HeoOxoauma s
paboThl C JNOKyYMEHTaMH, TpeOyromue UX CheMKU Mpu AuGGY3HO-PACCETHHOM,
3epKaTbHO-OTPAKEHHOM OCBEIICHUH WJIU MPU OCBEIICHUH I0J] MAJIBIMU yTJIaMHu K
NOBEPXHOCTU JOKyMeHTa. KOHCTPYKIIMS TIUIAaHIIETHBIX CKaHEpOB HE IO3BOJISIET
o0ecrevynTh TakKue yCIOBUS OCBEIEHUS IOKyMEHTOB.

[TpuGopsl NUATHOCTUKKA ONTHYECKUX CBOWCTB HM300paXKEHUI JOKYMEHTOB
MO3BOJISIET TPOBECTH MPEIBAPUTENBHOE HCCIEAOBAaHUE M BbIOpaTh  HambOoJiee
3¢ (eKTUBHBIN CIOCOO BOCCTAHOBIICHHUS yracarouieil ”HGOpMalui Ha TOKYMEHTE.

5.2. JIabopaTopusi Ha 0OCHOBe rajoreHuaocepedOpsHoi pororpadumn

AHAQJIOTOBBIE  TEXHOJIOTUM B OTJAMYME OT MHUGPOBBIX  MO3BOJSIOT
BOCCTAHABIIMBATh yTracarollyo WHPOPMAIMIO TOKYMEHTOB HE TOJIHKO B BUIUMOMN
obmactu crnektpa, Ho U B Y® — u HMK-mmamazonax cmektpa, BO30OyXkaaTh U
PETUCTPUPOBATh JIFOMUHECLIEHIIUIO, KOTOPAsl MIPUMEHAETCS B TEX CIIy4asx, Korja
BOCCTAHOBUTh  HMH(POPMAIMIO JIPYTUMU  CHOcO0aMU  HE  MPEACTaBISETCS
BO3MOXHBIM. Ha puc. 27 npuBonutcs miaaH ¢GoToIadopaTOpHUu.
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doTonabopatopust cocTour wu3 (oromaBuwiIbOHA (TEMHas KOMHATa),
MOMEIIEHUsI 1T XUMUKO-(poTorpaduueckoit oOpaboTKku U meyaTd (HOTOCHUMKOB
(TemMHass KOMHAaTa), IOMEIICHUS JJIi COCTAaBJICHHUS PACTBOPOB MPOSBUTEIS,
bukcaxa, ycunurenen ociaduresneil, Cymku U OTACIKH (OTOCHUMKOB, a TaKXkKe
JUTSl IPOU3BOJICTBA PYYHOM PETYIIIH.

B ¢doronaBunvroHe HaxoauTcs KpynHodopMmaTHas PpenpoOAyKIIMOHHAS
doroxkamepa (1) dopmaTtom kampa 13x18 cwm. 2. Cronm nmns pa3MemeHus
JTUArHOCTUYECKUX TMPUOOPOB: CBETOGUIBTPOB, HMCTOYHWKA WU3IydeHus Y O-
JMana3oHa chnekTpa, mnpubopa ansa nHaOmoaenus B HWK-nuamazone cmektpa,
npubopa st BO30YXACHUS M HAOMIOJCHHS JIIOMHUHECIIEHTHOTO CBEYCHHS. 3.
KonTtakTHO-KOTIMpOBabHBIA cTaHOK 4. Illkad mns goxymeHtoB. 5. DoTtopemnpo-
TYKITMOHHBIN ammapat 24x36 mm. 6. [llkad mist poTromaTepuaios.

[Tomemenue st nmedatd (GOTOCHUMKOB COJEPKHUT yYacTOK JJISI XMMHUKO-
dboTorpaduyeckoii 00pabOTKH SKCHOHUPOBAaHHBIX MaTepuanoB. 1. Ilkad nms
dboTomarepuanos. 2. ®otoyBenuuutenb 13x18 cm. 3. Cymmnbhbiil mkad. 4.Poto-
yBeIMUUTENb (hopMaToM Kaapa 24x36 MM.

B cBetnoit komHaTe HaxomuTcs: 1. mpubop AJis CYHIKM U TISHIEBaHUS
dboTocHUMKOB. 2. padouwnii cton 3. Cton s perymu. 4. JlabopaTopHbINA CTOM IS
COCTABJICHUSI XUMHUYECKUX PACTBOPOB: TMPOSIBUTENS, (PUKCaxa, YCUIUTENIEeH U
ocnabutenei. 5. [llkad nns XMMUKaTOB.

3akarouenue

[IpoBeneHHBIN CPaBHUTEIBHBIN aHAIA3 MMOKA3aJl, YTO B BUAMMOM U3JITYyUYCHUU
cnektpa B auanazoHe 400 — 700 HM uu@pOBBIE TEXHONOTMU MO OCHOBHBIM
CEHCUTOMETPUUYECKUM I10KA3aTeNIIM MPEBOCXOAST aHAJIOroBbie TexHonoruu. [lpu
BOCIIPOU3BEAECHUA W KOPPEKTUPOBAaHWM TOHA W 1BETa, TPYAOEMKOCTH U
kKoMdopTHOCTH B paboTre, 00pabOTKe U KOPPEKTHUPOBKE yracaroliei TEKCTOBON U
rpaduyueckoil MHPOpPMAIIMKU AOKYMEHTOB LU(POBBIE MPEBOCXOSAT aHAJIOTOBBIC
TEXHOJIOTUH 110 TIoKazarento dddextuBHOCTH ) B ecsiTku pas.

HexoTopble 3amaun 1o KOPPEKTUPOBAHUIO TOHA M IBETa C MOMOIIBIO
aHAJIOTOBBIX TEXHOJIOTUH HE PEIIaloTCst BOOOIIIE.

Hudpoas  mabopatopust TpeOyeT B  HECKOJbKO  pa3  MEHbIIE
MPOU3BOJICTBEHHON IwIonaaun. He TpeOyercss moaBeneHUst ropsyeid U XOJIOTHOMN
BOJbI, MPOBEICHUA XUMHUKO-(hoTOorpapuyeckoil o0paboTku matepuanoB. Jlus
udpoBOi TaGOPATOPHH TOCTATOYHO KOMHATHI IPHMEpHO 12 M°, a aHAIOroBOi
HEO0OXOJIMMO TPU KOMHATBI OOIIEH IO IbI0 HEe MEHbIIIE, yeM 30 M2,

AHaJIOTOBBIE TEXHOJIOTUU TpeBocxoasaT mudposbie mo PC. Ilpu BwIBOIE
M300paKeHMI TPUHTEPOM Ha OyMaxkHbIit HocuTenb PC mensbie, yem 10 Mmm 1 Ha
dotocanmre PC mosker 6bITh paBHa mopsimka 100-200 mm . B Toxxe Bpemst Hamo
UMETh B BHUIY, YTO JUISl YI0O0UMTAEMOTO BOCTIPUATUSI MEJIKUX JETaJCH MITPUXOB
TEKCTa, TOHKUX JUHUWA PHUCYHKOB pa3pelieHus, paBHOTO IpuMepHO 5-10 mm t
BIIOJIHE J0CTaTo4HO. [Ipu 3TOM HMH(pOpManus Ha KOMUU JOKYMEHTa TOJHOCTHIO
COXpaHSIETCHI.
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["anorernmocepeOpsiHbie MaTepuaibl 00IaIal0T CHEKTPATbHOW YYBCTBHUTE-
JILHOCTHIO B auara3one e BoJaH 200 — 1000 uM. DTOT moKa3aTesb II03BOJISIET
HCCIIeIOBAaTh U BOCCTaHABIMBATh TEKCTOBYIO M rpadudeckyto nHpopmaruu B YO
n MK-nuama3onax criektpa, Bo30YyXKJIaTh M PErUCTPUPOBATh JIOMUHECIHICHITNIO. B
HacTosIIee BpeMsl paboTaTh B ITOM 00JIACTH CIIEKTpa Ha CKaHepax M IUQPPOBBIX
dhoToKkaMepax He MPECTABISIETCS BO3MOXKHBIM M3-3a TOT0, YTO (hOTONMPUEMHUKHU —
MPUOOPHI C 3apsJIOBOM CBA3BIO, YCTAHOBJICHHBIC HA HUX, HE YyBCTBUTEIBHBI K HEH.

JokymentoB B A® P®, TpeOyrommx BOCCTAHOBICHHUS TEKCTOBOM U
rpadudeckoit napopmaruu B YO n UK-mmamazonax crnektpa, Bo3OYXICHHS U
perucTpanuy JIOMHUHECHEHIIMM, OTHOCUTEIBHO HEMHOTO M OHHM BCTPEYAlOTCA
penko. I[ToaroMy st pabOThl ¢ TAKUMHU JOKYMEHTAMH HEOOXOJMMa OpraHU3allus
CHEIMATN3UPOBAHHBIX J1a00paTOPUi, OCHAIIEHHBIX aHAJIIOTOBBIMU TEXHOJIOTHSIMH,
HalpuMep, B PETHOHANBHBIX IleHTpax. JlabopaTopuu, ocHamieHHbIC THU(PPOBHIM
obopyioBaHHEM, 11e7IeC000pa3HO co31aBaTh BO BceX apxuBax Pd.
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