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B knurc paccmaTtpusaloTcsi Bce npotlecch co3jlanus go-
TorpadHyecckoro H3obpaxelinsl Kak 4YcpHo-0eJioro, TaK ©
useTHoro. [lomuMo o06a3aTesibHBIX CBefeHHHl MO TeXHHKE
¢dotorpaduH Aalbl M MaJOH3BCCTHLIE, HO BeCbMa BaXKHbLIC
CBeACHHSI, a TakXke INpPAKTHYeCKHC peKOMeHJauHd no pas-
JIMYHBIM (OTOrpadHuecKHM npoueccam.

KHura paccunTaHa Ha UIMPOKHH Kpyr uuTatencii, HH-
TepecylolWHuXca TeXHUHKOH doTorpaduu.

OT3blel H 3aMeUaHHs ﬂpOCMM HallpaBJIﬂTb no aﬂpecy:
103051, Mocksa, K-51, LisetHoii 6yabBap, 25, M3aateabcTso
«McKycetor,  peaakuust AuTepatypnl N0 (oTOrpaHH M
KHHOTCXHHKC.



NMPEAHCJIOBHE

dotorpadms HaXOmUT NpHUMeHeHHe NOUTH BO BCeX chepax ueso-
BeyeCKOH JefTeNbHOCTH: B HCKYCCTBe M OOLIECTBEHHOH KH3HH,
B HayKe M TeXHHKe. DyHKUHUHU POTOrpaduH B KAXKAOH H3 3THX
obsacTell pa3nuyHel. Hanpumep, B rasetax, XypHanaax, TeJe-
BHIAEHHH W JpYIHX cpeACTBax HH¢opMauuu doTorpapua —
HeNnpeMeHHbIH 3JeMeHT; B Hayke M TeXHHKe — aKTHBHbI,
YacTO eNHHCTBEeHHbIH Cnoco6 HCCAefOBaHHS, KOHTPOJAS HWIH
HabJsoJeHHs .

a8 MHUAAHOHOB Jl0defl 3aHATHe ¢oTOTrpadHeir aABAAETCS
AOOGHMbBIM BHIOM OTAbIXA.

PasBuTHe ¢oTtorpaduu uaeT BecbMa HHTeHCHBHO. Potoan-
NnapaToCTPOeHHe M BbIMYCK CBETOYYBCTBHTENBHBIX (PoTOMATe-
pHaJOB OCHOBaHbl Ha HOBEHWHMX NOCTHAKEHHAX ONTHKH, MeXa-
HHUKH, 9JeKTPOHHKH, XHMHH H APYTHX o0sJacTed HaykH
H TeXHHKH.

PasymeeTcd, B npeiesax oOJHON KHHIH, NOCBAUIEHHOH
obulell TexHuke QororpaduH, HEBO3MOXKHO ONHCATb BCe Cylle-
CTBYIOULHe ¢oTOanmnapartel, CBETOUYBCTBHTE/IbHBEIE MaTePHaJbI
W MPOLeCCH, eCaH la)ke OIPaHHYMTbCA CaMoOH KpaTkoi iX
XapaKTepPHCTHKOH.

3TO He TOABKO HEBO3MOXKHO, HO M HelleseCoo6pas3Ho, Tak
KaK NPOMBILLIEHHOCTb HeMpepPbIRHO COBEPLUIEHCTBYET BhbillyCKae-
MYI0 MPOAYKLUHIO, €O3]1aBasd HOBYIO anmnapaTtypy, MaTepHaJbl
1 TIpOLeCChHI.



B KHHre npHBOAATCA MaTeMaTHYeCKHe H XHMHYeCKHe
dopmyaibl JHWBL B TeX CJAydasdX, eCJAH OHH HeOGXOAMMbI A
ysICHEHHS OIHChIBAeMbIX fIB/JEHHIl H/IH MPOLECCOB.

[nasa I nocsAileHa oleHKe 06beKTa ChbeMKH C TOUKH 3PeHH st
BOCMpOH3BeleHHa ero dotorpaduyeckdM Crnocobom.

B raase 11 paccmaTpHBaeTcsi o6pa3oBaHHe ONTHYECKOTO H30-
6paxenns B dotorpaduueckom annapare. CoobliaroTcs CBele-
HHS O KOHCTPVKUHH anfapatoB H HMX BaxKHeHLHX Yy3/1aX.

[aapa IIl no o6bemy 3aHumaeT 00/blIYIO 4acTb KHHIH.
31ecb cocpeloToYeHbl OCHOBHblE CBelleHHs, CBA3aHHbIe C MOAY-
yeHHeM ¢oTorpacdHgeckoro H306pakeHHs Ha pasHbIX goTOoMaTe-
pHaJax ¥ pasHbIMM Mpoueccayu. JTH CBeleHHs 3aTeM pa3BH-
BalOTCHl B MOC.JIeAVIOIHX Pa3ie]1aX KHHUIH.

[1aBa IV nocBsillleHa HeraTHBHOMY rnipoueccy. B Hell paHb
XapakTepHCTUKH QoTomMaTepHasoB, NpHBeleHbl DeXHUMbl U pe-
1enTbl o6pabaTbiBaOLIMX PACTBOPOB.

B r.1aBe V paccMaTpHBalOTCs MO3MTHBHBIH NPOLecc, TeXHHKa
NeyaTaHus H300pakeHHst, obpadoTka (oTobymMar U OTaenKa
no3uTHBa. B 3Toil xKe r/1aBe KPaTKO H3JI0XKeHbl COCOObl H3To-
TOB.JIEHHS ClelHa bHbIX BHAOB [O3HTHBHOTO H300parKeHH:A:
H30To/4H, NiceBrobapenbeda B AP.

B rmaBe VI H3.0xkeHbl CBeleHHs O npouecce obpalleHHs,
N03BOIAIOLIEM MOJIYYHTh NO3HTHBHOE M300paXkeHHe Ha TOM e
doToMaTepuae, Ha KOTOPOM OCYILECTB.IA/14Ch CbeMKa. ITOT
npouecc npeicraBiaseT 6o/blioi HHTepec, OCOOGeHHO Ast
M3TOTOBJEHHS UBETHbIX H300paKeHHH.



Faasa 1. OBPBbEKT CbEMKH

JI10608 06 beKT CheMKH COCTOMT H3 JeTasjell, KoTopble XapakTe-
pu3yioTcs ¢GopMol, pasMepon, UBeTOM M ¢aktypo#. deranu
06beKTa CTAHOBATCA Pas3/IMUMMbIMM B TOM cJyyae, eCAH OHH
13J1y4aloT CBeT HJH OTpa)KaloT Majalolii Ha HHUX CBET.

OG6GbeKT CbeMKH OLleHHBAIOT N0 SPKOCTH, UBETV, HHTepBa1y
APKOCTeH M ApPYTHM NpH3HakaM (doto 1)*.

SlpxocTh (B) — oTHolleHHe CUJIbI CBeTa HCTOYHIKA B I1aH-
HOM HanpaBJ/leHHH K IIJIOLLAAH CBeTsAlUeHCs 10BePXHOCTH, pac-
CMaTpHBaeMOH B TOM )Ke HanpaBjeHHH. EnnnHnued uaMepeHus
SIPKOCTH ABAsAeTCA H H T (Hm). | Hm ecTb SIPKOCTb [1pelebHO
MaJIoH, OJHMHAKOBO BO BCeX TOYKaX CBeTsllefics ITOCKOH
NMOBEPXHOCTH, 1 m® KOTOpOil H3ayuaeT (WIH OTpakaeT) CBeT
cuioi B | cBeuy.

SIpKkocTb TakKe H3MepsAlIOT B CTHaAbOaX (¢c6) H ano-
cTHabO6Gax (ac6). B HekoropbiXx 3apyGexHbIX CTPaHax
APKOCTb OUeHMBAOT B ¢ yT-aanmbepTax HIH 1aM
6eprtax. 1 nm=0,0001 ¢c6=3,14 ac6=0,30 dyT-1aM6epT=
- 0,0003 namGepr.

B Tabn. 1 npuBeneHbl sfIPKOCTH MOBepXHOCTeH Hanboaee
4acTo BCTPEUalolHXCA OObEKTOB.

OcsBemenHocTs (E) — OTHOLIEHHe CBETOBOrO TOToKa **
K IIOIAAH OCBelllaeMOH HA NoBepXHOCTH. ElnHHuefi u3mepe-

*v3nec1> H Jladee CCHIIKH Ha (oTO, NOMeileHRbie B a.blome.
** CBeTOBOI 1MOTOK—VOUWHOCTL AYYHCTON vitepriuu. [ anHnua
N3MEPEHH: CBCTOBOIO HOTOKA—Ja 10 M e H (M),



Ta6nuua 1

O6uekT 5!pt\oTceTﬂbb}({g)p‘bLf')’fusu-
Cpeua 7000
Jlamna kepocHHoBast 10 000
Jlamna HakaJHBaHHsT OGbIYHASN 8 000 000— 12 000 000
Jlamna HakaJHBaHKA NPOKEKTOPHAS 30 000 000—40 000 000
Jlamna nyrosas 180 000 000
Jlamna AyroBasi WHTCHCHBHOTO [OpEHHS 500000000—2 000000000
Jlamna momunecuenthas tun JC 5000
He6o B coJiHeuHbll neHb 20 000—45 000
He6o npu cnJjowHo# 06/1a4HOCTH 25 000—75 000
ConHeyHbIH AHCK 1 000 000 000
[MoaHuwit Mecsan 10
3eMHan MOBEPXHOCTb B COJHCUHBI NCHB 10 000—30 000
MocTtoBas cyxas acdanbToBasi B COJTHCUHBIMH 8000—30 000
IeHb
CHer cBexHH 8 COJMHEYHBIT JICHb 65 000— 130 000
TeHs Ha cHery 20 000—45 000
Koka uesoBexa. ocBelieHHasl COJHLEM 40 000—75 000
KocTiom Gesblif, OCBCLIEHHBIR COAHLEM 85 000—150 000
KocTiom Geabifi 8 TeHH 8000--16 000
Bywvara Genasi, oceillennas aamnod B 100 am 150—450

HHUA OCBEILLeHHOCTH fABJAsAeTcs A1 K¢ (aK). 1 2K ecTb OCBe-
LLIeHHOCTh NOBEPXHOCTH, KOTOpasi NoJyyaeT OAHHAKOBO pacripe-
LeJleHHBIH No Hell cBeTOBOM MOTOK B | am Ha nJowand B 1 iz
[lpH paBHOMepHOM pacnpelesieHHH CBETOBOTO MOTOKA Ha Mo-
BEPXHOCTH OCBeLLEeHHOCTb onpejensdeTcs no ¢opmy.e

F
E==~,

rie E — ocBelleHHOCTh, F — CBETOBOH MOTOK, S — nJjacwaii
NOBEPXHOCTH.

B Tabsn. 2 nokazaHa OCBeLIEHHOCTb HEKOTOPbIX OGBEKTOB
CbEeMKH.

OTpaxaTeabHas cnocoGHOCTL H3MepAETCH KO3IPPHLUUEHTOM
OTpaxkeHHus (p), NpeCTaB/AOUIUM coBoli OTHOLIEHHEe CBETOBOTO
N0TOKa, OTPaXKEeHHOTO MPeAMeTOM, K CBETOBOMY MOTOKY, Majato-
l1leMy Ha TpeaMer:

Fn'rp
Fﬂll,l '

p -
1 - B . .
KosdbdpuuuneuT orpaxeniis 3aBycHT OT BHia

HIOBEPXHOCTH Aertajiu o0beKkTa M yraa naienus csera. Koagpgu-

F
LLHEHT OTpa:KeHHs BbIPaxKaiT B npoueHtax (%): F—OTE 100.
naj

6



Ta6auua 2

OcBewenHocT
YcaoBus ocpellednst o6beKTa {npu6ansnTennio),
AK
Mefizax B Ge306JauHylo MOroay aHem 5000—90 000
[Meii3ax B nacMypHyio NOroay iaHem 3000—30 000
Yauua B ApKHH COJIHEUHbH JeHb 80 000—100 000
CoJiHLle Ha TpaHHue 3enyoH aTMocdepbl 130 000— 140 000
KomHnaTa aneM 10—300
CTeHa KOMHaTbl, OCBCUIEHHAsA COJHIEM 1000—3000
[Ton koMHaThl, OCBelUeHNLIA NaMNOK 10—30
CT0./1, OCBCIIEHHbIH JaMIo# 15—500
dote TeaTpa, OCBELIEHHOE JamilamH 150—200
3puTeJbHbIl 3aj BO Bpems aHTpakTa 40—60
3puTteabkbiil 3a1 BO BPeMs CNeKTakKJjs 1-3
CraHoK B LeXy, OCBelleHHBIH JaMnamu 300—500
[ToBEPXHOCTb 3eMJIH, OCBEUIEHHAs COJHLEM 50 000—120 000
[ToBepXHOCTb 3eMJH LHCM IPH CNJOWHONH 06J1auHOCTH 5000—25 000
[ToBepXHOCTb 3eMJIH B TEHH [HEM 6000—15 000
[ToBepXHOCTb 3eMJIH B CyMepKH 1—500
IToBepxHocTb 3emin B Oeslyio HOUb 1—2
[ToBepxHOCTb 3eMJH IPH NOJHOJYHHH 0,1—0,2

B Ta6.a1. 3 npuBeleHbl NPHOJHIKEHHble BeJHUHHB KO3DPH-
LIHEeHTOB OTPa)KeHHs! HEeKOTOPbiX TOBepXHOCTeH OObeKTa.

HHTepsan sipkocTeii npeicrap/iseTr co60H OTHOLIEHHE MAKCH-
MaJbHOH spkoctH (B,,.) K MHHHUMaJbHOH gpKocTH (B,,,)
o6bekTa. [letany o6beKTa peftko ocBellleHbl paBHOMepHO. O6biy-
HO YacTb JeTajled pacrnoJiokeHa B TeHH, & 4aCTb OCBelleHa
cosHueM. B pesysbTaTe nHTepBan ApKocTell YyBe/lHYHBaercs
BO MHOFO Pas no CPaBHEHHIO C TeM, KOTr/la 06beKT OCBellleH PaB-
HomepHo. Otciona creayer, 4To 4yeM GOJblie HHTEPBaJ $PKO-
CTel 00beKTa, TeM CHJbHEe Pas3JHYaloTCs 110 SPKOCTH AeTallH.
B Tabn. 4 npuBelenbl BeJHUHHBI HMHTepBaja sIpKOCTeld pas-
JUYHBIX OODBEKTOB.

[pu sipKkoM HanpaB/JeHHOM OCBEIEHHH Ha OGbeKTe BO3-
HUKalT OJHMKH, ¢opMa KOTOPBIX  3aBHCHT OT (akTyphl
nosepxHocTd. [lpy opHOCTOpDOHHEM HanmpaBJeHHOM OCBelle-
HHH  [IOSIBJISIIOTCA pe3KHe  TeHHM, TYCTOTa KOTOpbIX 3a-
BHCUT OT ¢opMbl OOLEKTa H HHTEHCHBHOCTH OCBEILEHHS.
Takue nepexoxsl OT cBera K Tenu 0GpasytoTCa NpH OCBe-
LI€HHH O6beKTa HeCKOJbKHMMH HCTOYHHKAMH CBeTa.

Mexay TeHbto M CBETOM CYUIECTBYIOT CBETOTeHeBble repe-
XOAbl, KOTOpble NO3BOJAKT 3PUTEIbHO BOCMPHHHMAaTb (Popay
obbeKra.



Ta6bawua 3

MosepxHocTh o6LeKTa

Caa

bapxaT uepHbli

CyKkHO uyepHoe

Txanu TemHble

Tkanu Gedble

bywmara uepHas

Bymara Geaas

CteHa, okpaweHHas OesbIN MeJOM
CreHa, oKpalteHHas MacAaHON K11 9ManeBoll Kpackoi
Genoro useTa

Crena, oxpaweHHas oxpoil HaW OAH3KOH MO uUBETY
Kpackoit

MocTtosan acanbToBas MOKpas
MoctoBas acgagabToBasi cyxas
MocroBas GyJbIKHAR MOKpas
MocTosas OyJblXkKHas CyXxasn
Fanbka Ha nasxKe cyxas

3enaa

[Tasix necuaHbli MOKpbIil

[Masx necuannii cyxoit

TpaBa cBexas

JluctBa 3eaenas

XBoda TeMHas

Koska cMyrJoro yesaoseka

Koa uenoseka 6e.an

Cuer JaexaJblil

Crer cBeskeBblfiaBIUHIL

Kosdpduunens
OTpaxeHus, %,
0,2—-0,4

0,4—4
4—5
5—8

55—70
4—6
75—80
70—85
58—65
30—35
7—8
12- 13
9-- 10
2025
25—30
15—20
12—16
1520
7—10
8—-13
47
20—30
35--50
60—80
99

Tabnuua 4

O6LenT

Hutepran sipkocreit

[eiizaxx ©Ge3 AeTanel Ha nepeaHesm nJjaHe B nac-
MVPHYIO MOToay

[Meiizaxx Ge3 HAeTasled Ha nepelfeM [JiaHe, OCBe-
LWEHHBbIA COJTHUEM

[Teitzax ©Ge3 netased Ha nepeiHem fJjaHe, ocee-
LEHHbI# NPOTHB COJHLA

[Mefizaxk ¢ petansaMu Ha nepegHeM nJaHe, ocBe-
LIeHHbIH COJTHIIEM

[Tefizax ¢ oYeHb TEMHbIMH IeTadassMH Ha nepei-
HeM nJaHe, OCBCILEHHbIH COJIHLEM

IMeft3ak ¢ coaHuen B Kaipe

Mopckoit nedsax ¢ Hebom u obrakamu

[:5—1:10
1:10—1:30
1:20—1:40
1:20—1:60

1:100—1:300
1:2 000 000

1:1000—1:100 000



MMporoaxkeunue Taba. 4

OfveKT Hurepnaa spkocTeit
Hebo ¢ GesbiMH 00JlaKaszi 1:500—1:1000
Yauua wHpokas, OCBCUIEHHAN CoAliueM [:10—1:40
Yauua y3kasi, oCBCUICHHAST COAHUEM 1:100—1:500
Yanya ¢ TeMHbIMB 31aHHAMH Ha (oHe Heda 1:100—1:200
ApKM TemHble, NpoCMbI, aJA€H C APKO OCBEICH- 1:1000—1:10 000
HbIM TIEDEIHUM HAH 32 HHM [1J1aHOM
Y auua, ocseuleHHas NMPOTHB COJHUA 1:100—1:400
KomHata cBeT.1asg ¢ SIPKO OCBCLUCHHBIM OKHOM 1:100—1:500
B Kaape
KomHaTa TemMHas ¢ SIPKO OCBCUICHHBLIM OKHOM 1:1000—1:100 000
B Kajgpe
[MomelleHHe CBeTJIOC B CORHCUHBIA A€ib 1:10-—1:100
[MoMelieHde CBETNOC B MACMYDHBLIH AeHb 1:20—1:60
Cuena TeaTpaJdbHas 1:40—1:400
KapTuHa 1:2—1:40
YesioBek Ha (OHE TMeli3a/ka, OCBELICHHOTO COJHLIEeM 1:10—1:100
YeJjioBeK CO CBETJIBIMH BOJOCAMH HA CBETJaOM (oHe 1:10—1:15
UesoBeK C TeMHBIMH BOJOCAMH Ha CBeTIOM (oHe 1:100—1:200
pynna mogeH, ocBelicHHAs COJHEUHBIM CBETOM 1:20—1:300
Ipynna miofefi, ocsellledHast paccestiHbiM CBETOM 1:10—1:60
8 macMypHblfi JeHb
Ipynna Jioaei, pacnojioAenuass B TEHH IePCBbCB 1:20—1:60
Ipynna niogeii, pacnojosennass cpeld HepeBbCB 1:400--1:1000
Ha oHe ApKoro Heba

IIBeTr Henpo3pauyHOro o6beKTa OMnpeiensieTcsi CcrekTpalb-
HbIM COCTAaBOM OTpaKeHHOro CBETOBOro noroka. llBer mpo-
3payHoro o0beKTa, pacCMaTpHBaeMOro Ha MpPOCBET, ollpele-
JfieTCs CreKTpaJabHbiM COCTaBOM Npoxopdliero csera. Liser
TeHeBOH YacTd OObexkTa OT/JHYAeTCs OT IIB€TAa ero ocBelleH-
HOH 4acTH TNOHHKeHHOH sIPKOCTbio. CBeT, OTpaKeHHBbIH OKpY-
XKAOWHMH NpeiMeTaMil, Co34aeT L BeTHble pedJeKCbl,
0cOo0eHHO 3aMeTHble B TeHSIX OOBEKTa.

LiBeta gmensTcA Ha axpomaTHyecKHe H XpOMaTHUecKHe.

Beible, cepble U yepHble 11BeTa HA3bIBAIOTCS @ X PO M a T H-
YeCKHMH, OTH lBeTa OTJIHYAIOTCS APYr OT JpYra no CBeT-
JIOTe: CBeTJble, TeMHble, O4eHb TeMHbie. CBET/IOTY XapaKTepH-
3YI0T KOI(HPHIIHEHTOM OTpaKeHHud.

XpoMaTHyeCKHe IlBeTa— BCe LBeTa CIIEKTpa.
Onu Toxe pasnuuaioTcst Mo CBeT/AOTe, HO OJHOBPEMEHHO H [0
LBEeTOBOMY TOHY, T.e. LBeTHOCTDbIO: Kpac-
HbBIH, »KeJATblH, 3eJeHbllt, CHHHUH.

LiBeToBoii TOH onpenedsieTcst AJMHON BOJHBI TOFO CIEKT-
PaNbHOroO M3JyueHiis, ¢ KOTOPbIM AAHHBI1 LBET OJAHHAKOB MO
OTTEHKY.



Ta6awua H

LineT nopepxuocTy npeamera I(o?(brbnuueléztréaia'mi:u;r (npuGan
CBeTNO-CHHHUI 19
TemHo-cunHil 8
Ceetno-rony 6o 55
I"oay6oii 50
CBeTJ10-3eneHblii 55
Temio-3enenblii 14
CBeTN0- KeJThIi 75
SIpKo-xeaTotit 58
OpaHxeBbtif 15
Kpachbiit 13
OrHenHo-KpacHbii 7
K pemoBblii 75
Kopuuynessblii 10
CHHe-3caeHbl# 15
[TypnypHbi#t 15

CTeneHb OTJIMUMs XpOMaTHYECKOro LBeTa OT axpoMmaThue-
CKOTro Ha3blBaeTCi HAaCb ULeHHOCTDLbIO LBeTa.

B Tabn. 5 npuBeneHbl KO3(pULHEHTL! OTparkeHUst AJNs pas-
JIUUHBIX MO LBeTy MOBepXHOCTeH.

CnekTp BHAMMOTO CBeTa JeJIMTCA HAa CeMb LIBETOB: (HOJeTO-
BbIli, CHHHH, ronyGoH, 3esieHblH, XKeaTbli, OpaHXKeBblil U Kpac-
Hblii. Takoe pacnpeseneHue LUBETOB B CMEKTpe SBJSETCH YCJOB-
HbIM, TaK KakK B JeHiCTBUTeNbHOCTH I/1a3 pa3./iHuyaeT OueHb MHOTO
NPOMEXYTOYHbIX OTTEHKOB, MOCTENEeHHO NepPeXOASHX OT LBeTa
K uBeTy. B nensix Gonee TOHKOH XapakTepHCTHKH LIBeTa IpPH-
MEHSIIOT [BOHAHble HAWMEHOBAHHSA: XKe.1TO-3e7eHblil, KeJTo-
OpaHKeBbIll H T. 1.

B Ta6n. 6 npuBedeHbl \'CIOBHble TPaHHLBl 111 Pa3HblX LBe-
TOB B BHIHMOM CMEKTpe.

Tacawna 6

duer B vniexkipe Ipannin WBeTa B CHERTPE, HM
duoacrTosbiii 390—450
Cunnii 450—480
[oany6oii 480—510
3enenbiit 510—565
JKenToli 565—585
OpanxeBbli 585—620
Kpachnlit 620—740
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Ilns doTtorpadHyecKHx MNPOLECCOB TNPEACTABJAET HHTepeC
He TOJbKO BHIMMas 4acTb CNEKTpa, HO H Y4acTKH, Hello-
CpeACTBEHHO K Hell TMpuierawoule W COCTaBIfAIOWHE C Heil
neBuAM MYyl o6aacTb cnektpa. Co CTOPOHbI KOPOTKHX
BOJIH K BHAMMOH 4acCTH crnekTpa npuJjeraer o67acTb O/HXK-
HHX yJbTpadHONeTOBBIX JyyeH. ITH HEBHIMMbIE JYUH aKTHBHO
neficTBYIOT Ha ¢poTomaTepuan. HacTb cnekTpa, TpHJeraomas
CO CTOPOHBl BHIHMMBIX [JHHHOBOJIHOBBIX JyyeH, Ha3blBaeTcs
6aHXHell HHGpakpacHOR obGaacTbw. Mudpakpac-
Hble JyuH BO3JefCTBYIOT Ha ChellHalbHble (OTOMaTepHabi.

OCBEILEHHE OBBEKTA
CbEMKH

O61HeKT CbeMKH MoXeT ObiTb OCBellleH eCTeCTREeHHbIM CBETOAl,
HCKYCCTBEHHbIM HCTOYHHKOM CBe€Ta H.H CMeWaHHbIM  CBC-
TOM.

HcTouHuKH cBeTa

CreKTpanbHblfi cocTaB HCTOYHHKOB CBeTa OLEeHHBAlOT L1 B e T O-
Boll TemMnepartypo#* KonuuecTBEHHO ILBETOBAs TeM-
nepatypa o6osHauaeTcs B rpaaycax KeabBuHa (° K). Ha
CNeKTpaJbHBIll COCTaB CBeTa BAHAKCT MHOrHe (akTtopbl. Tak,
NpH BOCXOJe H 3aKaTe COJHLA B COCTaBe cBeTa npeobaanaioT
’KeJITble M KpacHble nyun. Takoll cBeT HMeeT LIBETOBYIO TeMIle-
patypy 4000—5000 °K. B TyMaHHble AHM LIBeTOBas TeMIe-
patypa 7500—8500° K. Cper cHHero He6a HMeeT LBETOBYIO
Temnepatypy 12 000—27 000 °K. B .aeTHHe Mecsilbl cpepHsis
uBetoBas Temnepatypa 5800—6400° K, B 3umHHe —5500—
6000 °K. LlpeToBas TemmepaTypa J1amn HaKaJWBaHHS 3aBHCHT
OT HX THNA H BeJAHUYHHBI NOABEAEHHOro K HHM 3JIeKTPHYeCKOro
HanpsixeHWs. TIpH6AHKEHHO NPUHATO CUUTATh, YTO H3MEHeHile
Hanpsikendss Ha 1% y saamn HakanuBaHus 110—127 ¢ yBenu-
YMBAaeT 1(BeTOBYIO Temnepatypy Ha 10—15 °K.

['n1as He crmocoGeH TOYHO OllEHHBAThb LBETOBYIO TeMmmepa-
TYPY, KOTopast MOKeT H3MeHATbCS BecbMa 3HAYHTENBHO B Teue-
HHE KODOTKOro OTpe3Ka BpeMeHH, HanpuMep B ropax. It
H3MeHeHHsl 3aTPYAHSAIOT CbeMKy H MOryT OblTb NPHYHHOI
Hey 10B.1eTBOPHTe/IbHLIX N0 LBeTOBOCIPOH3BeleHHI0 H300pare-
Huit. Jlas u3MepeHHS LBETOBOH TemnepaTyphbl BbillyCKaKOTCs

*lBeroBas TemMnepaTypa— Temnepatypa. npu KoTopoil
abCoMOTHO uepHoe Teso M3NYuaeT CBET TOTO AE CMEKTPAABLHOFO COCTABA,
YTO W CBET, U3JY4acMuiii CPABIMBAGMBIM HCTGUHHKOM CBETd.



Ta6awnwa 7

IlBeToBast Temnepa-
HcTounk cBeTa Typa (npud.ansu-

TeabHo), °K
Cnuuka 1700
Caeua 1850
Jlamna naxkaausauusi 25 em 2500
Jlamna nakaausauust 100 gm 2650
Jlamna naxkaauBanus 1000 em 2940
JlamMna HakanuBaHMsST 3epkajblas 3200—3400
JlamMna KHHONpPOeKUHOHHAR 3285
Jlanna KHHONpoXKeKTopHas 3300
doTonamna 3475
JlamMna-BcnbllLKa OJHOPa3oBas 3500
Jlanma-BenbllliKa MHOropasoBas 5500
Jlamna rajoreHnas 3200—3400
Jlamna aomuHecuedTHas tan JITH 2700—2800
Jlamna momuHecueHTHas tin JIXDB 43005100
Jlamna aionuHecuenTHas tun J1B 3200—3800
Jlamna JwoMuHecneHTHas Tan JIJ 6000—7500
Jlamna ayrosasa 3700—5000
Jlaama ayrosast MHTCHCHBHOTO TFOPeHHS 5600
Connue yepes yac mocJe BoOCXoda 3500
CosHue paHHHM YTPOM H B NpeABcYepHHe Yachl 4000—4300
ConHue B NOJACHb JICTOM 5400—5800
He6o B nacmypHylo nmoroiy 7500—8400
He6o roay6oe 9500—30 000
He6o, ocsematouiee o6BEKT B TE€HH J€TOM 28 000
He6o, oceelnatouiee o6beXT B TEHH 3HMOI 14 000

crneliHaJblble npu6opel. Hekotopple  nmpou3BoauTead  CHab-
/KaloT QOTO3NEeKTPHUYECKHE IKCIIOHOMETPbI HACAAKAMH, KOTOpble
N03BOISIOT ONpefefiTbh LBETOBYIO TeMNepaTypy HCTOYHHKOB
CBeTa, OCBellaloWHX OObeKT.

B Tabn. 7 npuBeleHbl BeJHUMHBI LBETOBOH TeMmepartypbl
psiia HCTOYHHKOB CBeTa.

EcTecTBeHHbIH CBeT — MPAMOH COJIHEUHBI CBET H CBeT,
OTpakeHHbIH OT HeGa U OT OAHKYIOUHX 1ToBepXHocTeil. OcBele-
HHe O0DbeKTa eCTeCTBeHHbIM CBETOM MOXeT ObliTb PasJHYHbIM
No APKOCTH, KOHTPAacTy M CHeKTpadbHOMy coctaBy. Ha 3Ttn
XapaKTepHCTHKH BJHAKT BbICOTA COJMHLA, aTMocepHble YyC-
JI0BMS, BpeMfi CYTOK, BpeMsi roaa W reorpaduyeckas uiHpoTa
MECTHOCTH.

BbICOTY COMHLIA OLLEHHBAIOT B YT JJOBbLIX rpajgycax
(h,) oT M1MHMK ropH3oHTa. B MOMEHT BocX0ia H.IH 3aKaTa CoJHLA
h,==0°, Korga coaHlue HaXoAMTCH B 3eHITe, T. €. Hal roAoBoii,
h,—=90". BbicoTa coaHlia 3aBHCHT OT BpeMeHH roja, BpeMeHH
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CYTOK H reorpapHyeCKoi wHpPOTbl MecTHOCTH. C H3MeHeHHeM
BLICOTLI COJHUA MeHsSIeTCsi OCBelieHHOCTb Ha pas3siHyHO pacro-
JIOXKEHHBIX AeTa/sX 00beKTa, OJHOBPEMEHHO MeHSeTCs H KOHT-
pacTHOCTb OCBELIEHHS, T. €. COOTHOUIEHHE MeX1y OCBeLleHHO-
cTaMu JeTaseii o6bekTa. PacronoxeHne TeHed H HX AJHHA
TaKKe 3aBHCAT OT MOJOXKEHHS COJNHLA.

UeM HHXKe CITYCKAETCs COJHLE K TOPU3OHTY B Ge300/auyHyIo
noroay, TeM MeHblle CBeTa JOXOJHT JO 3eMHOH MOBEPXHOCTH.
[To Mepe TOro Kak coJHue MOJHUMAeTCA Haj FOPH3OHTOM, OCBe-
WeHHOCTb TOPH3OHTAJIbHOH MOBEPXHOCTH ObICTPO yBeJHUH-
BaeTcs. B cpefHHX WHPOTax COJIHUE MOAHHMAeTCs He CTOJb
BbICOKO (HanpumMep, 118 MockBbl MakcHMa/jbHas BbICOTA ero
B noJdeHb JeTom coctasasieT 58°). INpenenbHas OCBelleHHOCTb
rOPH30HTANbHOI MOBEPXHOCTH B 3TOM cayyae paBHa 90 000 zk.
Ilns OTKPBITOH, HO 3aTeHeHHOH OT COMHL@ TFOPH3OHTAJNbHOM
MOBEPXHOCTH CpeHAs OCBelleHHOCTb MoxkeT ObITh oT 3000 ik
(npu h,=5°) 1o 18 000 2k (npu h,=90°).

Atmocdepa okasbiBaeT 3HAYMTesNbHOEe BJHMAHHE HA CIeEKT-
pa/bHBIHl COCTaB CBeTa, Najamuiero Ha o6bekT. Paccesnue
cBeTa B aTtMocdepe He OJMHAKOBO AJA Jyyell pasHbIX MJIHH
BosH. UemM Kopoue I/JMHBI BOJIH, TeM CBeTOpaccesiHHe IpoO-
HCXOAHT 6osiee HHTEHCHBHO.

B 3aBucHMOCTH OT coOCTOsiHUST —aTtMocdepbl MeHseTcs
He TOIbKO LBeT HeGa, HO H LBeT coJHLA. Yen Gianxe COMHLE
K TOPH3OHTY, TeM OHO Ka:KeTCH KpacHee; Ha CaMOM FOPH30HTe
COJIHUE 4aCTO BBITTAIHT TEMHO-KPACHBIM H TYCKJbIM; OHO MOXKeT
ObiTb KpacHbIM If BBICOKO HaJ TOPH30HTOM, ecaH atMmocdepa
CH/JbHO 3acOopeHa JbIMOM HMJAH MeJbYyaHlUMMH JeAsTHBIMH KpH-
CTa/lJIMKaMH, TNOr/JOLAIOUWIMMH CHHe-(pHOeTOBble JYYH; [MpH
HaJlM4HH B aTtmocdepe  KPYMHBIX YacTHL NbWIK 3axosllee
COJIHLIE KaXeTCs TYCKJbIM H 0esecOBaThbIM; €C/IH COJHLE NMPO6H-
BaeTCsl CKBO3b 3aBeCy NblJIH HJAH NeCKa, MOAHATHIX BETPOM, OHO
MOMKeT Ka3aTbCsl 3€71eHOBATbIM WJH CHHEBATbIM.

be3o6s1auHoe HeGO MO SIPKOCTH B Pa3HbIX MeCTaX Pas/HYHO:
ero sIpKOCTb VBe.HYHBAETCA K TOPHU3OHTY. HpKOCTb 06G/1ayHOro
HeGa 3aBHCHT OT BH1a 00.1aKOB, HX BBICOTbI, PAcMO/JIOXKeHHUS MO
OTHOLIeHHIO coaHua. O61aka YBeJMHYUHBAIOT OCBeLleHHOCTD
FOPH30HTANbHOM 1OBEPXHOCTH TeM CHJ/bHee, yeM GOJIblIe MecTa
OHH 3aHMMalOT Ha Hebe NMpH OTKpbITOM coJsHue. Haunbonbiuas
OCBELLLeHHOCTb ObiBaeT B TOM c/ydae, eCaH HeGO MOJHOCTbIO
38KPBITO CBET.bIMH 06daKaMH, a CaMO COJIHLE OTKPBITO.

OcBellleHHOCTb CHIbHO CHHXKAeTcsl, KOTa COJIHIE 3aKPHITO
001aKaMH, NpHYeM CTelleHb 0CAa6/eHHS 3aBHCHT OT MJIOTHOCTH
o6aakoB. [lpu criowHoil 061a4HOCTH 1 3aKPbITOM COJIHILE
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CTieKTPaJ/ibHbIil COCTAB CBETA OAHHAKOB B TeyeHlle BCero nacMyp-
HOTO JHf.

HMHTeHCHBHOCTh paccesiHHOrO AHEBHOrO CBeTa, a CJel0Ba-
TeJIbHO, M OCBellleHHOCTb JeTaJiell B TeHAX 00beKTa 3aBHCAT
OT TOro, MOKPHITA JIH 3eMJIst CHErOM, 3eJIeHOiT PaCTHTE1bHOCTbIO,
1IeCKOM MJIM Ha Hell eCTb 03epa, NpyAbl U T. A.

CHer HMeeT BLICOKYIO OTpaxaTesbHYIO CIIOCOOHOCTb, H [10-
3TOMY BJIMSIHHE €rO Ha JHeBHOe OCBellleHHe HaHboJee CH.ILHO.
OtpaxeHHbIi1 OT CHeXXHOH NOBEPXHOCTH CBeT MOBblilaeT OCBe-
ILeHHOCTh JleTajell B TeHAX oObeKTa.

OcBellleHHble COJTHLIEM MpeJMeThl OTPAXKaloT CBeT, CIIeKT-
pajdbHBIl COCTAaB KOTOPOrO 3aBHCHT OT HX OKpacKH. JTOT
CBeT co3aaeT lBeTHble pedieKCcbl B TeHsiXx obbekTa. HMcrou-
HMKaMH 1BeTHbIX PedleKCOB MOTYT ObiTh: $iPKO OCBelleHHasl 3e-
JeHas JIMCTBA, OKpalleHHas cTeHa 34aHMS, KPacHoe MOJOTHHULe
tnara u 1. &. OcoGeHHO CHJbHOE BJIMSIHHe LBeTHble PedJleKChl
OKa3blBalOT Ha oOCBellleHMe c/aab0 OKpailleHHbIX HJH OecuBeT-
HbIX AeTajell oObeKTa, HalPHMep, NPH NOPTPETHOH CheMKe.

HckyccTBeHHOEe ocBelleHHe — CBET JaMN  HakKalHBaHHA,
UMMYJbCHbIX, JIOMHHECLEHTHbIX H YToBblX.

JlaMma HakaJHBaHHUSA — UCTOYHHK CBeTa, OCHO-
BaHHBbI Ha HarpeBe 3JeKTPHUECKOH 3Heprued MeTanJH4yeCKOH
HUTH, TTOMeLIeHHOH B CTeKJIAHHOH Ko/16e, HanoJHeHHOH HHepT-
HbiM Ta3oM (aproH, KDHNTOH).

OCHOBHBLIMH XapaKTePUCTHKaMM JaMIl HAKajJHBaHHSl $iB-
JAIOTCA: HalpsiKeHHe TOKa, MOLLHOCTb, CBETOBOH MOTOK, CBeTO-
Bast 0T4aya, CNeKTPaJdbHbIH COCTaB CBeTa H MPO10IKHTEIbHOCTD
ropeHis.

JlaMnbl HaKa/MBaHHA JeNATCA Ha CJaeAyloulue Tpynnbl:

Jlamnbl HakajsuBaHHfg OOW ero Has3HauyYeHUsn,
NpHMeHsieMble 1J1st OCBellleHHs1 MOMelleHHH H 1JA HapYXXHOro
OCBellleHHs, BecbMa pAa3JHuHbl NO MOUIHOCTH M CBETOBOMY
NOTOKY: Hanpumep, Jamna B 100 ém paer cBeTOBOH mNOTOK
1240—1560 aat, B 300 8m — cBeTOBOH MOTOK 4350—4950 a4,
B 500 ém — cBetoBoi notok 8000—9000 ax, B 1000 em — cBe-
roBoii notox 18 000—19 500 am. T1poa01KHTE1bHOCTb TOPEHH st
Jami HakaauBaHHA okoao 1000 4ac. Bo Bpenmsi ux ropenus
Bo.1bdparoBass HUTb MOCTeNEHHO HCMapseTcs 1 MeTala OCax-
JlaeTcst Ha BHYTPeHHHX CTeHKaX KO.10bl, BC1€1CTBHE Yero oHa
CTAHOBHTCA MeHee NMPO3PAuHOi H CBeTOBOH NMOTOK YMeHbLIAeTCs .
Cuna cBeTa najaer elle H MOTOMY, 4TO [IpH HCMNapeHHR
BosibpamMa HHTL Je/laeTCsi TOHbiUe, COMPOTIIB/JEHHe ee BO3pa-
CTaeT, a NnorpebasemMas CuJa Toka naiaer. B KoHue ropeutis
CBETOBOH NOTOK JaMIlbl MOXKeT INMOHH3NTbLCS /10 20%.
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doToJaMINIb HMEIOT: MaTHPOBaHHYIO Koaby, 3anoJ-
HEHHVIO apTOHOM, ¢ BOJIbPPaMOBOH HHTbIO, paboTaloulel B pe-
AHMe CHJLHOTO MepeKaJsa; Yy HHX MOBLIILIEHb! CBETOBOH MOTOK
# UBeTOBas TemMepaTypa.

CBeTOBOI1 NOTOK GoTos1amnbl B 275 am paBed 8000—8800 2.
¢otonamnbl B 500 ém — 14 500—17000 .u. [TposonxuTtenb-
HocTb ropeHHs dortonamn 4—8 uac.

3eprkaabHbe JaMIbl HMelOT Koiby, cBoguyatas
yacTb KOTOPOH MOKPBITA BHYTPH alIOMHHHEBBIM OTPaX<atolHM
cJ10eM, a KyIoJi cjerka MatupoBaH. B pe3y/bTaTe Tako# Koil-
CTPYKUHH 3epKaJjbHble JaMMbl HMeIOT BBICOKHH KO3(pHUHeHT
noJesHoro neiicTBusa (0ko10 78%) W nal0T paBHOMepPHOe CBeTO-
BOE MSITHO.

KuHoaanmnb (NpoxeKTOpHble H MPOEKUHOHHbBIE) OT-
HOCATCA K Ta30HANOJHEeHHBIM JlaMMaM HaKaJHBAaHHA C NOBbI-
1WEeHHOH CBeTOBOH oTaaueli M BLICOKOH TenNepaTyvpoi Haka.a
BO/b(ppaMOBOH HHTH. JlaMnbl HMeIOT KOJ6Y H3 [1POYHOrO CTEK.14d
1apoBOA WJAM UWJHHAPHUYeCKOH opmbl. LlnaunapHueckas
copma kosbbl obecneunBaeT NPABH/AbHYIO LUUPKYJIALHIO NOTO-
KOB rasa, npeloXpaHsieT CTEeKJO OT pasMfAryeHus Inoj IeHcT-
BHeM BbICOKOH TeMNepaTypbl HHTH H HECKOJbKO Ipeaoxpa-
HseT pabouyio uacTb KoJGBl OT pachbliisieMbIX 4acTHU BOJb-
¢pama.

B HexoTopble Ko/iGbl BBeleH KPYMHO3ePHHCTBIH MOPOLLIOK
BosibpaMa, KOTOPbI MPH BCTPAXUBAHWH JaMObl CTHPAeT CoO
CTeKJia OCaJ0K PacnblIeHHOTO BOAb(panma H TeM caMbiM jaesaer
Kon6y INpo3padHoi.

JlamMnbl clieaHbl O4eHb KOMMAKTHO C BBICOKOH $IPKOCTBIO
Tena Hakajga. Cnupaib HHTH HAXOOMTCS B OHOH IIOCKO-
CTH, 4TO MO3BOJIsIeT JIeFKO YCTAHOBHMTb JaMmly B HYXHOM MO-
JIOXKEHHH B OCBeTHTeJbHbIH NMpHEOp. BesencTBie NoOBbILEHHOI
TeMmnepaTypbl HaKkaja HHTH CPOK CaYy»XObl JlaMN He NpeBbillaeT
150 #ac. MHorne 13 KHHOJIAMN pacCuMTaHbl Ha PabOTy TOJIBKO
B BePTHKAJbHOM [O0JI0XKEHHH 110KoJeM BHH3. B 3aBHCHMOCTH
OT THMA JiaMI  J1OI\CTHMbIH YroJ HaK/JOHa MoxeT ObiTb oT 15
no 457,

MouHocTs KHHOJAMD — oT 300 a0 10 000 em. Hanpunep,
Jamnbl THna TDK B 300 em ofecneunBaioT CBeTOBOH MNOTOK
7000 .21, B 1000 @m — 22 000 s, B 3000 6m — 72 000 am,
B 10 000 em — 280 000 axm: Jamnel THna KIDK u [DKK
B 500 em pawor cBetoBoit notok 14 000 s, B 3000 em —
84 000 2m, B 10 000 em — 295 000 as. Jlamnbl 3TOro THIA
HMEIOT TOJIbKO 1apoBble KoJabbl; saamnbl THiua K B 500 am
HMeI0T cBeToBoil 1HoTOK 11 000 A.
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[asdoreHHb e JawMNb (floinsle, 6pomuble, GPTOPH-
CThle) OTHOCATCA K HauGosiee COBPeMEHHbIN HCTOYHHKAM CBeTa.
OHM OTJIMYAITCA MajbiM pa3MepoM KOJObl, KOMITaKTHBIM TeJoM
1laKaja, XOPOWHM CBETOBBIM IIOTOKOM H BbICOKOH 1IBETOBOH
Temnepatrypoii (puc. 1). TasoreHHsle .1aMnbl HMEIOT yBeJH4YeH:
11YI0 CBETOBYIO OTIayy H TIPONOJAKHTEIbHBIA CPOK CAYHKObI MO
cpaBHenHwo ¢ ¢otoaamnamu. Tak, aamna B 300 ém 1aet cBeTo-
BO#1 notok 8700 au B Teue-
Hue 20 wac ropeHus; Jam-
na B 500 em — 13 000 axm
B Teuenue 130 wac; B
1000 em — 26 000 2 B
Pue. 1 TeueHue 50 =€ac.

Fasorcinas namna ["anioreHHble JaMmiibl

HMelT Koa6y M3 KBaplie-

BOTO HJH CMelHaJbHOro
TYTOIJ1IaBKOTO CTEK./1a, 3aNOJHEHHYIO HHEePTHBLIM Ta3oM ¢ He-
60abLIHM KOJIHYeCTBOM raJgoreHa (iioa, 6pom, dTop). Takue
K040bl NONYCKAIOT BLICOKOE JAaBlIeH}e HANOJHSIOUUX T[asos,
YTO yMeHblllaeT HcrapeHHe BO.b(pamMoBoii HHTH. Kpone
TOro, KOJIObl OY€Hb MPOYHbI H He J0NaTCs, eCaH Ha HUX 110M1aaH
KanJH XOJIOAHON BOAbl BO BpeMs ropeHusi. I[locTOSIHCTBO
CBOICTB JaMN  OODbACHAETCA TeM, UTO BoJbgpaMoBas HHTb
B npollecce HakajJa HeNpepblBHO BOCCTaHaB/HBaercsi. IJTOT
npouecc NPOUCXOAUT BO BPeMsl TOPeHHsi JamMnbl, KOria Hcna-
pAIOWHIACA BOJb(pPaM HHUTH, BMECTO TOTO 4TOObI OCaXKIaTbCH
Ha CTeHKax KoJObl H 3aTeMHATb ee, BCTYNaeT B peaklHIo ¢ na-
pamu rasoreHa. 3To coelMHeHHe NpPH BbLICOKOH TeMmmepaType
OKOJIO NOBEPXHOCTH HUTH pasjaraercs Ha BoibdpaM M ra’loreH.
Boabdpam yacTHYHO OcefaeT HAa HHUTh, a Ta’loreH B rasoodpas-
HOM COCTOAHHH BHOBb BCTYNAeT B PEAKLHIO C MCMapSIOUIHAICS
BosbthpaMoM. B pesysbraTte Takoro xona peakuHii MpOHCXOAHT
HenpepbIBHBIH NpollecC BOCCTAHOBJEHHSI HHTH B Jamne, 4To H
obecreyudBaeT ee MOCTOAHCTBO. [ajoreHHble .JaMnbi nomella-
I0TCS1 B ChelHaJsbHble OCBETHTeNbHble NMPHOOPHI.

CBeTOBble XapaKTePUCTHKH 1100bIX JaMil HakaJuBaHHs H
CPOK HX CJYKObl B 3HaUHTEJbHOH CTeleHH 3aBHCAT OT MITalo-
uero HanpsikeHusi. Uem Bbllle HanpsxeHde, TeM G6o.blue
CBeTOBO/i MOTOK W KOpoue CPOK cayxGel aamnbl. Haipusep,
VBeJlUYeHHe HanpsxeHus Ha 1% nNpPUBOAMT K H3MEHEHHIO
CBEeTOBOro notoka Ha 3,5%. OnHoBpeMeHHO H3MeHAeTCs M LBe-
TOBasi TeMmnepaTypa. Tak, npd Helokaie Jamnbl (2500° K)
OHa CBETHT XKeJTbIM CBETOM, NpH nepekade (3500° K) ee cper
CTaHOBHTCA GoJjiee OeJibiM.

| =El
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Ha cpok cayx0bl JaMN OKas3biBaeT BJHMSHHE KOJHYECTBO
BK.JIOYeHHH HX B paboTy. ITpoHcxoaHT 370 MOTOMY, YTO BOJb-
(ppavoBasi HHTb B XOJNOLHOM COCTOSIHHH HMeeT 3/1eKTpHYecKoe
conpotuBJ/enue, B 8—10 pas menbluee, yeM IPH TOPEHHH J1aMNbI.
B pesysnbTate neperpy3kd HHTH B MOMEHT BKJIOYEHHS JaMmIbl
NPOMCXOIHT TOBBILIEHHO® pachblieHHe Bojbdpama. IlosTomy
yacTo, OCOGEHHO NpPH BKJAKOYEHHH MOUIHBIX JaMil, NPHMEHSIOT
peocTaT, YTOObl YMEHbILUHTh MYCKOBOH TOK.

B uensx Jyuylllero HCNOJb30BAHHA H TNepepacnpefeleHHs
B HYXXHOM HanpaB/jieHHH CBEeTOBOTO NOTOKAa HCTOYHHKA CBeTa
1aMily NoMeilialoT B OCBeTHTeNbHBbII NPHOOP C OTpaxaiiie,
paccedBalouleii HJAHM TNpeoMasiomed 1moBepxHocTsMH. Yawe
PHMEHAIOTCS NPHOOPHI, HMeOLIHe KOJMNaK, OKpallueHHbIH
BHYTPH. DTa OKpacka CrnocoOCTBYeT yBeJHWYEHHIO CBETOBOTO
NOTOKa, KOTOPbIi CTAHOBUTCSt PABHbIM CYMMeE CHJIbI CBETA JIaMNbl
i orpaxarens. KosddulHeHT noje3HOro 1eACTBHS OCBETH-
TeJlbHOTO TpHOOpa YyBeJH4YHBaeTCss OCOGEHHO CHJBHO, €CiH
BHYTPEHHSisl NOBEPXHOCTb KO/JNAKa cjlejaHa 3ePKajbHOM.
OnHako TNpH 3epKaJbHOM OTpa:aTene OCBETHTENbHOrO MNpH-
Gopa TpyilHee NOJYYHTb PaBHOMEDPHBIH CBETOBOH MOTOK, TaK
KaK ero paBHOMEPHOCTb 3aBHCHT OF TOYHOCTH H3TOTOBJEHHS
3ePKa/JbHOIO OTpakaTess, YCTAHOBKHM Jamnbpl B Tnpubope
U T. A

OcBeTtuteabHble MPHEOPBI MOrYT COCTOSITh H3 HECKOJIbKHX
Jann, BKJOYaeMblX MOJMHOCTbIO HJM 4YacTHYHO BO BpeMs
paboThl.

Hns peryaupoBaHHs CBeTOBOTO HOTOKAa NPHMEHSIOT pas-
JHYHble TPHCIIOCO6JeHHs, YCTaHaBJHBaeMble Ha OCBETHTEb-
HbiX npubopax. Hanpumep, ceTkn 3 Map.aw, TOAsS U ApYTHX
MaTepHaloB 0c/1ab10T CBETOBOH NMOTOK M HECKOJABKO YBeIH-
YHBAIOT €ro YyroJ paccesiHHs; LITOPKH, Bpallawmouidecss HJIH
HenoABH)KHbIE, OrPAHHYHBAIOT CBETOBOM NOTOK; CBETOGHJBLTPHI,
H3MeHss UBETOBYIO TeMnepaTypy HCTOYHHKa cBeTa, Cnocob-
CTBYIOT MNOJIYYeHHIO 3(xpeKTOB LIBETHOTO OCBeLeHHS.

Ha puc. 2 nokasaHbl HeKOTOpble OCBETHTeJbHbIE MNpHGO-
pbl, BbilyCcKaemble 3aBOJ1aMH HJH H3TOTOB/JEHHbie CaMOCTOA-
TeJbHO.

OcBeTHTeNbHble TPHOGOPBI YCTaHABAHBAIOT Ha LITaTHBE HJH
ApPYroM nojoGHOM YCTpPOHCTBe, Ha Pa3jHMYHOH BBHICOTE H NOJ
P43JNYHBIMH yTJ1aMH K OGBEKTY CBHEMKH.

MMnyapcHas aamna (doToBCNBILIKA) — HCTOY-
HIK CBeTa MTHOBEHHOro 1eHCTBHS H O4eHb GOAbLLIOH HHTCHCHB-
ilocTn.  BbinyckaiwoTcs ABYX THNOB: MHOropasoBble H OJHO-
pasoBble.
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MHoropasoBass naMna-BCTb I Ka OCHOBaHa
Ha HCNOJb30BaHHH HCKPOBOro paspsaja, MOA0OGHOTO paspaay
MOJTHHH. DTa JaMna npeicTaBasieT co00i 3anasHHYIO TPYOKY
H3 TNpPOYHOrO CTek/Ja, KOTOpasi MOXeT OblTb Das3JiHYHOI
dopmbl. B KoHue TpyOKM BnasiHbl TOKOBeAYILIHe 3JeKTPOAbI.

Puc. 2
=
OcaeTuTenbnbic Npudopol

Tpy6ka 3anojiHeHa HHePTHLIM Ta30oM, OGLI4HO KCEHOHOM, CHo-
COOHbIM NPH TPONYCKAHHH TOKAa BLICOKOFO Hampsi)KeHHsl HOHH-
3MPOBATLCA H CBETHUTLCA. B 6O/IbIIMHCTBE ClyyaeB HamnpsixeHHe
nocTynaeT OT KOHJEHCAaTOpa, HAKONMHBWIEro HEOGXOAHMYIO
3JIeKTPHYECKYIO IHEPTHIO.

Ilpy BKJAIOUEHHH JaMnbl KOHAEHCATOP, MTHOBEHHO paspsi-
Xascb, HOHU3HPVET ra3 W Bbi3blBaeT HHTEHCHBHVIO CBETOBYIO
BCNBILIKY.

B 3aBHCHMOCTH OT KOHCTPYKUHH JIaMIlbi, T1POAOIANHTENL-
HOCTb BCMBILIKH KONeOaeTC OT /o0 10 Y go00 CEK. UHCIAO BCIIbi-
lUeK TaK)Ke 3aBUCHT OT BHAA JIaMIlbl H MOXeT ObiTb OoJbLC
10 000. Mexxay BCIBILIKAMH IIPOHCXOAAT KOPOTKHE IepephiBbi,
Heo0XO0MMble MJsI OXnamIeHHs JaMibl M 3apsiKil KOH/eH-
catopa.
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Jlamnbl YCTaHOBJIeHb! B OTpakaTesH, KOTOpble CO31al0T
KOHLEHTPHPOBAHHLIH HanpasJ/ieHHbIH CBeT H TNpeloXpaHAIoT
JaMnbl OT MOBpPeXJIeHHH.

B KayecTBe HCTOYHHKA IMHTaHHA MOTYT ObiTb NPHMeHEHbI
cyxHe OaTtapeH, aKKYMYJIATOPbl H CeTh MePeMEeHHOro 3JeKTpPH-
yeckoro Toka. [logjaua 37eKTpHUYECKOro HanpsiKeHHd A/8 pas-
HOTFO THNMA /aMil 3aBHCHT OT KOHCTPYKIHH OCBETHTEJ]bHOro
npubopa.

Jlamna tpe6yeT TOYHOH CHHXPOHH3ALHH CBETOBOH BCIbILLIKH
¢ necTBHeM 3aTBopa (oroannapara. CHHXPOHH3aUHsa A0/XKHA
OCYLIECTBJATLCH TaK, YTOObI BCMbILUKA NPOH3OLLTIA NPH NMOJHOM
OTKPBITHH 3aTBOpa.

OcHOBHO#f XapaKTepHCTHKOH JaMMbl SABJAETCA 3SHeprus
BCTILILIKH, BbIpa)kaeMas B IKOYJIAX (ém-cex). PesyabTHpyio-
wHA 3¢deKT ocBelleHHA paBeH TNPOHU3BEIEHHIO CHJIbLI  CBe-
Ta Jlamnbl Ha MPONOJIKHTEJNbHOCTh €e
BCMLILKH (C8- CceK).

OcBellieHHOCTh H306paxeHHa Ha ¢o-
TOMaTepHaJ/le ONpelesieTcss BelYLHM
UHCJIOM J1aMIbl.

Beayuwee u4ucao— 3ronpo-
H3BeJleHHe 3HauyeHUs Anapparmbl 00bEK-
THBa Ha paccTosiHHe OT JaMmnbl g0 00b-
€KTa CheMKH.

Benyliitee yuC/10 CAYIKHT BarKHeHILIHM
1nnokasaresiem Jamnbl. OHO He NOCTOSAHHO
Il 3aBHCHT OT THNA HCNO.1b3YyeMOi JaM-
NMbl, €e MOJOXKEHHS B OTpaarteje, Be-
JHUHHBl H TNOBEPXHOCTH OTpa)katens,
HCTOYHHKA NHTAHHS1, CBETOUYBCTBHTEb-  Puc. 3

HOCTH (hoTOMaTepuaia u ap. Wyl raan Aamna-
Beayuiee unci10, ykazanHoe Ha ;aM- ! — oceetateas. 2 — uika-

nle, PACCUHTAHO JIHIIbL HA ONpENeNeH- 1 — wwana ansbpars oom:
HYIO CBETOYYBCTBHTEIBHOCTH (POTOMA-  (patonysermntcarnoct oo
TepHaaa. Hanpumep, aas Jamnpl  Tonenk
DUJI-10M (puc. 3) Benviiee umnciao 24
npeayeyaTpHBaeT cbeMKY Ha (oToMaTepHase CO CBETOYYBCTBH-
TeabHoeTbio 90 en. FOCTa. Ecau npeanoaaraiot BecTH CheMKY
Ha QoToniaTepuate cBeTouyBCTBHTedbHOCTbIO 65 en. ['OCTa,
TO Beyluee YHC/10 J1aMnbl VBeJHYNBatoT B 1,4 pasa; npu HCnodb-
30Banun (oromatepuaaa 4yscTBuTenbHocTbio 130 ex. [OCTa
Belyuiee yHc10 yMeHblualoT Ha 1,4 pasa.

Msnenenne  Hanpsskenns 1AM eMKOCTH — KOHjJeHcaTopa
CKA3BIBACTCS 112 Be1VIIeM UHCIe JTaMilbl.
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Ilpu cbemKe B 6O0JbLIHX HJH TEeMHBLIX MNOMEIUEHHAX, Tie
KOJHMUeCTBO OTPAaKEHHOIO CBeTd OueHb MajJ0 H He MOXKET Aci-
CTBOBaTb Ha ¢oTomaTepHa.l BO BpeMsl 3KCIIOHHPOBAHHs, Beay-
iee YMCJO0 J1aMnbl HeOOXOAHMO YMeHbIHTb Ha BeJHYHHY, 3aBii-
CALLYIO OT YCJOBHH CbeMKH. MIHOrAa 1/d OCBellleHHs] TEeMHbLIX
foMelteHH# H A1 NOICBETKM TEHEBBIX YYaCTKOB HCIIOMb-
3yIOT HeCKOJIbKO J1aMIl, JeHCTBYIOUIMX CHHXPOHHO.

I'lpH OAHOBpeMeHHOM BK.110UeHHWH ABYX JaMil, paboTarolliix
OT CaMOCTOSITe1bHbIX HCTOYHMKOB NMUTAaHMS H Hanpab/eHHbIX
B OIHY CTOPOHY, OCBelleHHOCTb YBeJ1HUMBaeTCs BJBOe, BCJel-
CTBHE Yero Auagparmy oObeKTHBa CjelyeT 3aKpbiTb Ha OAHO
JedeHue.

Ecnn kaxaas U3 1amMI HCII0Ab3YeTCsl 110-Pa3HOMY: OjHA -—
19 OcBellleHHs O0beKTa CbeMKH, Apyras — A5 OCBeLietlist
¢oHa, auadparmy o6beKTHBA MOXKHO He MeHSTb, TaK Kak
OCBeLEeHHOCTb O00beKTa H3MeHsleTCsl He3HAYyHTedbHO.

Llinpokoe pacnpocTpaHeHHe JaMmn-BelblllieK 06YCA0BICHO
TeM, YTO OHH MO3BOJIAIOT CHUMAThb B TPYAHBIX YCJOBHSIX OCBe-
LteHHst, OBbICTPOrO JBHMKEHHSI CHHMaeMoro oObekTa, Koria
6e3 namMnbl-BCIBILIKH CbheMKa HeBO3MOxHa. Kpome Toro, ¢ fo-
MOLIbIO J1aMITbI-BCTIBILIKH MOXKHO Jies1aTb OueHb 00/blloe YHC/0
CHHMKOB € KOpPOTKMMH nepepblBamH. K 10OCTOHHCTBAM Jamiibl
C/jellyeT OTHEeCTH TaKXKe BO3MOXHOCTb MOJyYyeHHS] MelKo3epHH-
CTOrO H300paykeHHs, TaK KaK ee BCIbIUIKA JONYCKAeT CbeMKy
Ha MeHee CBETOYYBCTBHTE/JIbHOM (poTOMaTepHale, yeM TpebyeTcs
npy OObIYHBIX YCJOBUAX (OTOrpapupoBaHHA ObICTPO ABHXKY-
uterocs o6beKTa.

LlBeToBas TemnepaTtypa JaMibl-BClbillkin 0Ko.10 5500° K,
4TO NO3BOJAET CHHMAaTb HA LBETHOM (poTOMaTepHa.’e, paccui-
T4HHOM Ha AHEBHOe OCBelleHMHe.

OaHako Jamna-BCIbllUKa HMeeT M CVLIeCTBeHHble Helo-
ctaTkH. M3o6paxkeHHe, NnoayyeHHOe NPH CbeMKe CO BCIIBILLKOIT,
OKa3biBaeTcsi MeHee OOBLEMHBIM H3-32 TOTO, YTO Ha OOBEKT
feficTByeT pe3kuit nepeanuit cBeT. Bceieactsue uypesnepHO
KOPOTKOH CBETOBO# BCIbILIKH H300pa)keHHe CTaHOBHTCS MeHee
KOHTPACTHBIM, YedM NPH CbeMKe C BbLACPIKKAMH, NPeAYCNOTPeH-
HBIMH 3aTBOPOM (poToannapara.

UTo6bl MOAY4YHTb MPHBBIUYHOE MO KOHTPACTHOCTH H300paKe-
HHe, oTOMaTepHa. caelver obpabaTblBaTh B [POSBAAIOLEM
pactBope gogbwie Ha 50—75%, uem 3TOro TpebyeT AaHHbI
maTepHaa W rnposBuTenb. Pasymeercsi, npu yAJHHEeHHH Bpe-
MeHH TPOSBJAEHHA HYXKHO YUYHMTbIBATb, 4TO [OBbILIACTCA H
CBETOUYBCTBHTEAbHOCTb (poTOMaTepuana. Ecan ke cbemka
BeJeTcsl C JaMIoH, HMetoliefi NPOROIKHTENbHYIO BCIBILKY
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(OKOJI0 /500 CEK), TO BPEMsI NPOsIBAEHHA GOTOMATEPHANA MOKHO
He yBeJHYHBATb.

OnpuHopa3oBas JaMna-BCNBbIUKAa— MaleHb-
KIfi CTeKJAHHbIH O6aJJIOHUYHK, 3aMN0JHEeHHbIH  CriellHaJbHbiM
COCTaBOM, CNOCOOHBIN NOA AeHCTBHEM 3;]eKTPHYECKOTro TOKa
BOCIIJIaMEHATLCA W J1aBaTbh MHTEHCHBHYI BCMBILKY CBeTa.
TaxHe Jamnbl-BCNblILKH ObIBalOT pa3Hoil ¢dopMbl H pa3saepa,
pacCyMTaHbl Ha YCTAHOBKY B CaMOCTOATENbHbIH OTpaxartesb
111M B OTpaxkartelb, HMeWLHAC Ha kayepe. B GosblunHcTBe
c.1yyaeB NMHUTaHHe OJHOPA30BbIX .1aMI-BCNLILEK NPOHCXOAHT OT
manorabaputHoit cyxoil GaTapeiikH, PpacnoJoXeHHOH BHYTPH
Kayepbl ¢oToannapaTa MJIH OTAE.IbHO OT 11€TO.

BcaieacTBHe TOTO YTO BCMBILKA B JaMIiie POMCXOIHT uepes
HEeKOTOPbIil NPOMEXYTOK BpeMeHH Nocjae COelMHEHHS] ee KOH-
TaKTOB € HCTOUHHKOM INHUTaHHMA, CHHXPOHH3aTop B ¢oToanna-
pate JOJIKeH 3aMblKaTbh HX paHblUe N0JHOrO OTKPLITHA 3aTBOpa
(oxo:10 0,02 cex). Ina 31oro cHHXpoHusatop ¢oToannapara
VCTAHaB,IMBAIOT HA KOHTAKT, 0603HauyeHHbIH GyKBOH «M».



Taasa II. ONTUYECKOE
U30BPA)XEHHUE

®OTOTPAGHYECKHH ANIMAPAT

doroannapartel NpeACTaBASIOT OO0l CJI0MKHBIE ONTHKO-MeXa-
HHYecKHe NpHGopel. PaccMOTpUM BaXkHeiiliMe JeTand ¢oTO-
anmnapara.

O0bekTnB — cobupartesbHasi ONTHUYECKas CHCTeMa, COCTOS-
1ast U3 JIHH3, 3aK/JI0UEHHBIX B METaJJMUecKYIO HJ/MW NjacTtMmac-
COBYIO OnpaBy

3a nocaegHue rogpl B 06jacTy 06beKTHBOCT POEHHS MPOH30-
1es cyulecTBeHHbIH nporpecc. IpH pacueTe onTHYECKHX CHCTEM
IIHPOKO NPUMEHSIOTCS 371eKTPOHHO-
CUeTHble MAalHHBI; YCOBEPIUEHCTBO-
BaJjlaCh TEeXHOJOTUsA TOUYHOH obpa-
OOTKH CTEeKJSHHBLIX JIMH3; HCMOb-
3YIOTCSi HOBble COPTa CTeKoJ, Coaep-
Puc. 4 )Kalllhe COeNHHEeHHsi pelKo3eMesb-
Cxema ofmvextupa: F’' — Touka  HBIX 3JE€MEHTOB (Hampumep, J a H-
dporyca, H’'-— 3agHas rnaBHad }
naockocte,  S’— samunit otpe- 1 d HOBBIE cTekJa  obaaparor
30Kk, ["— doxycnoe paccTosiine  1OBOJILHO  BBICOKHM  MOKasare/eM

npeJoMJeHns). DTO MO3BOASET CO3-
1aTb OOBbeKTHBbI C MEHbLIMM YHCJOM JHH3, MOBLICHTh CBETOCH-
Jy OODbeKTHBA, a TaK)Ke YBeJHYHTb YI/J10BOe IoJe OOBbeKTHBA
H YJYUYLIMTb KaueCTBO H300pa)keHHS.

@otorpaduueckuit 06LEKTHB HMeeT Claeaylollle XapakTe-
pUCTHKHM (puc. 4).

®oKYyCHOE paccTOdHMe— pacCTofAHHe OT 3ai-
Hell r1aBHOM TIJIOCKOCTH (10 3a,1Hero okvca obbekTHBa. 3a/Hs s
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rnaBHasi MJOCKOCTh MOXKeT HaxOAHTbCsl BHYTPH OOBeKTHBA HJill
BHe 06beKTHBA (pHuc. 5).

3aaHHM ¢ OKYCOM Ha3bBAOT NJIOCKOCTb, NeprneHiu-
KY/AsIPHYIO ONTHYECKOH OCH M NPOXOAALLYIO yepe3 TOUKy 3an-
Hero (oKyca, B KOTOpO# rocje MpejomJeHHs B 00bEeKTHEE
nepeceKaloTcs Bce JyuH, UiyliHe B NPOCTPAHCTBE NapasieibHo
¢ro ONTHUECKOH OCH.
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Puc. 5

Ontnuyeckhie cxemMsl OOGBLEKTHBOB: @ — HOPMajibHOrO, 6 —
ANMHHO(MOKYCHOTO, 8 — KOPOTKOQOKYCHOTO

QdoxycHoe paccTofHHe OObeKTHBA BbiPAXKaeTcs B MHJJIH-
meTpax (Mm). BennunHa ¢OKYCHOroO paccTOsiHHS YKa3blBAeTCH
Ha onpaBe o6beKTHBA (oKpyrjaeHHo). OT BeJHuHHbL (OKYCHOrO
PacCcTosiHUA O6beKTHBA 3aBUCHTM acmwiTab H306Dpaxe-
HH A, T.e. CTeNeHb JHHEHHOIO yMeHbileHHs 00BbeKTa IPH €ro
ONTHYeCKOM H300paKeHHH.

Yem 604 bie (QoKycHoe pacCTOsHHe OObeKTHBA, TeM
KpynHee ulobpaxeHHe o0bexTa, H Ha00OPOT,— ueM K O-
poue ¢oxycHOe paccTosHHe OObeKTHBA, TeM MeJ buce
H3obpakeHue oObekTa IIpH ero GotorpadupoBaHHH C OLHOH
H TOH 2Ke TOUKH.

OTHocHTesnbHOE OTBEPCTHNeE — OTHOIIEHHe
JMaMeTpa NeHCTBYIOULErO (CBETOBOrO) OTBepCTHs oObeKTHBA (d)
K ero ¢okycHomy paccrosHuio (f). IuameTpoM aeb-
CTBYylOmero oTBepcTHs (119 06beKTHBOB NPOCTOH
KOHCTPYKUWH) NPHHHMAIOT /AHAMEeTp MNepBOH JHH3bl OObek-
TIBA.
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Ko/1HuecTBEHHO OTHOCHTE.1bHOE OTBEPCTHE ONpeie 0T No

dopnyne :
BesnnuuHa OTHOCHTEILHOTO OTBEPCTHA OODBbEKTHBA Oonpededsercs
APOGHbBIAN YHC/OM, B KOTOPOM YMCIHTeIb paBeH eauHuue. [las
ya0o6CcTBAa €ro MHUINYT B Bille OTHOLeHHA (Hanpumep, 1: 2,
1:2,8 ut.a.). Tak, BeanuuHa 1 : 2 nokasblBaeT, YTO YV 1aH-
Horo oObeKTHBAa (POKYCHOe paccTosiHMe B ABa pasa 0o.1blie
JuameTpa [eiCTBYIOUIEro OTBepPCTHA.

CBeTocHuJaa 006beKTHBAa— CHIOCOGHOCTL OOBeK-
THBa CO31aBaTb H300pa)keHHe omnpeleleHHOH OCBELIeHHOCTH.
CserocHaa onpenensieTcsl OTHOILIEHHEM OCBEIEeHHOCTH [10.151
H300parKeHHus, co3JaBaeMo#
00BEKTHBOM, K SPKOCTH (oTo-
rpagpupvenoro oGbekTa.

CeTocH1a — Tfokasarelb
nepemeHHbI, TaK KakK MexK1Y

X JHH3aMH OOBEKTHBA MOMelleHa

| p— nuapparma, KoTopasi MJ1aBHO

Ii3MeHseT JHanmeTpP CBeTOBOIO

orBepcTus (puc. 6). I u a-

bparmMa COCTOMT H3 HECKOJIbKHX AYroobpasHblX J1eNecTKos,

NOMellleHHBIX B OMNpPaBYy, HMEIOULYI0O CHapYXH ClelHalbHoe

Koablo. Ha onpaBy o6beKTiiBa BblHeCeHa W Ka.1a 3 Haye-

HHHA OTHOCHTEJbHB X OTBepCTHH, Ha KOTOpo#

yKa3aHbl TOIbKO 3HaMe HaTeadH JAPOOHOTO yucnaa, Hasbl-
BaeMble AHadparsMeHHB MH YHCJANMH.

[lokaszatenn anmacparseHHblX yHCesl Ha LlKaJjde CTaHAapTH-
30BaHbl H UMeloT caeaytownii paa 0,7; 1,0; 1,4; 2; 2,8; 4; 5,6,
8; 11; 16; 22; 32; 45 u 64. I1OT psin NOAYHHEH ONpefeTeHHOMY
3aKOHY, N0 KOTOPOMY MNpH nepexoie OT OJQHOro avadparmen-
HOro 4Hcaa K cocelHeMy KOTHUYECTBO [PONYCKaeMOro o6beKTH-
BOM CBeTa M3MeHsieTCsi B 1 B a pa3sa.

MakcuMalibHOe OTHOCHTe1bHOe OTBePCTHe 0603HauaeTcsi Ha
onpaBe 0ObEeKTHBa, HapHMep, B Bule Takoi Hagnucu: «2,8'50»,
rae 2,8 — auacdparmenHoe yic1o, a 50 — QOKVCHOe paccTosi-
HHe o0ObeKTHBa, Bblpa:keHHoe B MuaaHMeTpax. [luadparseH-
HOe 4YHCJIO 4acTO Ha3blBalOT CBeTOCHJAO0H OObeKTHBA.
Ilo 3To#t TepmHHOIOrH pacCMOTPeHHbIT O6BEKTHB UMeeT CBETO-
cuay 2,8.

B o6bekTHBaX MOMHMO NMpPOCTHIX AHadparM, y KOTOPbIX Aeii-
CTBYIOUlee OTBePCTHE VCTAHAB/JAMBAIOT N0 CbeMKH [OBOPOTOM
pyuHoro KoJ/blla Ha ofnpaBe O0ObeKTHBA, CYLIECTBYIOT Go.ee
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coBepLleHHble AHAparsbl, pacCyHTaHHble Ha GLICTPYIO H Y100
HYIO YCTaHOBKY CBETOBOIO OTBePCTHsi 0ObeKTHBA. K HUM OTHO-
CATCS Ha>KHMHble, MNpbIramiile, Moprawoilde nHadparMbl H.14
ycTaHaBauBaemble A0 ynopa. KOHCTpykuMH MX BecbMa pas-
anuHbt. HekoTopnie H3 aHadparm oGbeiHHeHbl C 3aTBOPOM
¢oroannapara (crp. 36).

Ceetocu/1a 00beKTHBA YMeHbLLAeTCs, ecH CbeMKa MPOHCXO0-
AHT Ha odyeHb OJH3KOM pacCTOSHHM OT O0beKTa, Hampumep
npu cbeMke B MaciuTabe 1 : 1. B aTom caysae cBeTocuna o6bek-
THBa yMeHblLIaeTCs B 4 € T bl p € pa3a. ITo OOBbACHAETCA TeN,
4TO € NpHOAHKEHHeM O6bEeKTHBA K OODBeKTY IJIOCKOCTh H306pa-
*eHHsl OTOIBHraeTcsl OT 3alHel TJ1aBHOH MJIOCKOCTH OObeKTHBa
M pacrnojaraeTcsi Ha paccTOsSIHHH, NpeBbillawoweM (QOKYCHOe
paccTosiHde o6bekTHBa. [1pn cbemke 06beKTa B yBeJHYEHHOM
MacuiTabe cBeToCHs1a OObeKTHBA MOHHKaeTcs TeM 60.blie, yem
KpynHee Maclutab nzobparkeHus. [losTomy NpH pacCTosiHHI 10
o6bekTa MeHbiie 10 GOKyCHBIX paccTOSHHH OObeKTHBA B [10Kd-
3aTeslb CBETOCH/bl JO/1:KHa OblTb BBeleHa IONPaBKa:

(1+%>.

B T1a6n. 8 npuBeneHbl Kos3(hpHUHEHTHI, MOKa3biBatoluide, BO
CKOJIbKO pa3 IIPOHCXOAHT YMeHblleHHe CBeTOCH/bl (COOTBETCT-

Ta6auua 8

JlMCTanUKs, Ha Ko- 10 9 8 7 6 5 4 3 2
TOPYIO  yCTaHOBJEH
00BbeKTHB, BhIpa-
AKennan B ok ycHbIX
PacCTOSIHUAX

Koa(p(puun"em, yka- | 1,000 12p10,141t1,164 1,2 [1,25{1,3]1,5] 2
3bIBAIOW M, BO
CKOJIbKO pa3 yMeHb-
LIAETCA OTHOCHTENb-
Hoe OTBEPCTHC
00BCKTHBA

BEHHO, BO CKOAbKO pPa3 yBeJdHYHBaeTCs 3HaMeHaTe/lb OTHOCH-
TeJIbHOrO OTBEPCTHS) NPH €ro YCTAHOBKe Ha AHCTaHUHH ot 10
00 2 PoKYCHBIX pacCTOSHHMI.

MHoraa makcuManbHOe 3HayeHHe OTHOCHTENBHOTO OTBep-
CTHA He COBMajaeT C MnpelyCMOTPeHHbIMH B CTaHAAPTHOM psije,
Hanpumep: 1:1,5; 1:3,5; 1:4,5 u T.a.
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Ecan  Heo6X0QMMO BBHISICHHTb, HAECKOJBKO CBETOCHJbHEC
6yner o6beKTHB NMpH AHadparMe 3,0 NO CPaBHEHHIO CO CJAeLylo-
UMM NoKasaTesJeM jJHadparmbl, HMelouiuM LHOpY 4, pacyer

BelyT Tak:
I \2 N2 11 16
(55) (+) —me=n~ 18

IMonb3ysicb NOAOGHLIM PacyeTOM, MOXHO CPaBHHTb AB&
06beKTHBA, HMEIOUIMX pa3/juuHble MaKCHMaJibHble OTHOCHTEb-
Hble OTBEPCTHS.

B coBpeMeHHBIX OOBeKTHBaX, NPeACTaBASIOWHUX 06Ol
CJIOHYIO ONTHYECKYI0 CUCTEMY M3 PacNOOXKEHHBIX B BO31YylU-
HOH Ccpejle HECKOJIbKHX JIHH3, YacTO PasHbiX N0 NPHPOLe CTeKJ4,
NPOHCXOAHMT HEKOTOpasi NoTepsi cBeTa. DTH CBETOBHIE NOTEPH
BbI3BaHbl TeM, YTO HA rpaHHle CTeKJO — BO3AYX H BO3I1yX —
CTeKJIO NPOHCXOAUT paccesiHHe CBeTa BCJEACTBHEe ero oTpaxe-
HHA OT noBepxHocTell JMH3. PaccessHHe BO3HHKaeT TaK»ke 3a
CyeT OTPa)KeHHs1 CBeTa onpaBOH OGbLEKTHBA, JlenecTKaMM J1Ha-
(¢gparmpl ¥ 1np.

[loTepu cBeTa NPOUCXOAAT H 32 cueT TOJIUIMHBI CTEKOJ JIHH3
06beKTHBa, TaK KaK Ja)ke caMble Npo3payHble COpTa OlITHYe-
CKOTO CTeKJ1a MMeIOT 3aMeTHOe HOIJIOLIeHHe B BHAMMOH 4acTH
CNeKTpa, OHH etile OGosblue MNOIJNOWANT YyaAbTpadHOJeTOBbIe
ayuu. CtekJio TosnuHOH B | cu norjomaer 1—2% cBeta B Bli-
IUMOH yacTH cnekTpa. B aByx oGbekTHBax O1HOH M TOH #Aie
ONTHYECKON CXeMbl, HO pasHbiX NO (OKVCHOMY PacCTOAHMHIO
M TIOTOMY HMEIOIHX HEOAHMHAaKOBYIO TOJLHHY CTeKo], NoTeps
cBeTa 6yjleT BecbMa pasJ/iMYyHOH.

Oco6eHHO 3aMeTHO TNOTJIOIeHHe CBeTa CTEKJO0M B KOPOTKO-
BOJTHOBOH 4YaCTH CNeKTpa, NpHYeN OHO TeM CHJbHee, uyeM
60/1blle cyMMapHasi TOJIMHA JIHH3, H3 KOTOPbIX clelaH 06bek-
THB. 3JTO TOIJOLIEHHe 3aBUCHT M OT THNA ONTHYECKOro
cTekna.

BennunHa OTHOCHTE/IbHOIO OTBePCTHA OOBEKTHBA, paccui-
TaHHasi N0 reOMETPHYECKHM NapaMeTpaM ONTHYECKOH CHCTeMbl,
e YYUTbIBaeT NOTepH cBeTa B oObeKTHBe. [lo3TOoMy cpaBHehHMe
CBETOCHJIbl Pa3HblX OGBEKTHBOB NO ONTHYECKHM CHCTeMaMm H.1H
APYTHM XapaKTepUCTHKaM NyTeM COMNOCTABJEHHS HX OTHOCH-
TeJbHbIX OTBEPCTHH sBJAETCA HETOYHbIM.

O6GbeKTHBbl, JHH3bl KOTOPbIX MNOKPHITH Crieliia bHbiA
11/leHKaMH, HAas3blBAIOTC N POCBEe TJ € HH bl M H.

[TpocBeTnenHe 3akaiouaercsi B 06pa3soBaHMM Ha  He-
CKJIEEHHbIX NPeJOMJSIOHX NOBEPXHOCTAX J1HH3 TOHKHX 1po-
3PAyHbIX MJICHOK, NoKa3arte It NPeJOMJACHMA il TOMUHHA KOTO-
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pbIX 10100paHbi TakK, YTO CBeTOBAas 3Heprusi, OTPa)keHHas OT
rOBepXHOCTEH T.IeHOK, B pe3yJbTaTe HHTepdepeHUHH O/H3Ka
K Hy/i0. B 3aBHCHMOCTH OT uYMC/a MJEHOK Pas3/iHyaioT OIHO-,
ABYX- H TPexcJoiHOe NpocBeT/eHHe.

[pu npocseTieHHH OGbEKTHBOB NPOMCXOLHT 3HAYHTeJbHOE
yMeHbllIeHHe KO3(hHUHEHTA OTPaXKeHHsl H, CJenoBaTe/bHo,
yBeJHYeHHe OCBELIeHHOCTH H300paXKeHus.

[MpocBeTneHHe He TOBLKO CHHXKaeT MOTepH CBeTa B OObeK-
THBe, HO H TOJOXHTeNbHO CKa3blBaeTCsl Ha KayecTBe QoTorpa-
¢HYeCKOro H3oOpameHus. be3 NpocBeT sIOWKX NJEHOK JyuH,
MHOTOKPAaTHO OTPa)KeHHble CTeK/JIAHHbIMU [OBEPXHOCTAMH, M1PO-
HHKaT BHYTPb Kamephbl, CO3/al0T pacCesHHBbIl CBeT, He yua-
CTBYIOUWIHH B CO3JaHUM HM300pakeHHsl, a JHUlb PaBHOMEPHO
34CBEYHBAIOILHH 3KCNOHUPYeMbll ¢oToMaTepHast. B pe3ysb-
TaTe TaKo#l 3aCBeTKH KOHTPACTHOCTb M300paKeHHs1 HEeCKOJIbKO
CHHKaeTcs.

Ilpocsetasiouive NjaeHKH MOTYT ObiTb TAKUMH, NPH KOTOPBIX
CTEKJsIHHblEe TOBEPXHOCTH JIHH3, paccMaTpHBaeMble Ha OTpa-
sKeHHe, KaXKyTCsl ToqyObIMH MJIM KelATbIMH. EciaH JHH3bl 00Db-
eKTHBA KaKyTcs roay6eiMu (rony6oe mpocBeTJeHHUE), LBETHOe
H300pakeHHe MO/sydaeTcsi € CHHeBaThiIM OTTeHKOM. )KesToe
npocsBet/jieHHe oObeKTHBA, Ha3biBaeMoe 5 H T a P H bl M, CMNO-
coOCTBYeT NnoJy4deHHI0 GoJlee MPAaBUJILHOTO MO UBETY H306pake-
HUs. SIHTaphoe NMpocBeT/IeHHe 11€.1eCO06PA3HO 1151 CBETOCHb-
HbIX OOBEeKTHBOB C JIHH3aMH
6os1bLIOH  TOJILMHBI, H3rOTOB-

JIeHHbIMH M3 CHJIbHO TMpeJOoM-

JAIOMHX CTeKOa1, B TOM YHCJe ov 1\2

JIAHTAHOBBIX . R
[lone 3penusa—rmpo-

CTPAaHCTBO, NpoeLHpYyeMoe 00b-

€KTHBOM B BHJAe Kpyra (puc. 7).  pyc. 7

No wasectay coatanmoro llose spewws, o pate wotpsncins

v CK : — yr.aesoe ac¢ 1830-

11306pameHVm NoJ1e 3peHHUs He- Gpamenusi. 2 — yrijosoe noae spe-
01MHAaKOBO. Pe3KoCTb M306pa-  yiogpamennn 1o 1T e

XKEHHS H OCBEeLLEHHOCTb y Xy ILa-
I0TCS OT UEeHTPa K KpasiM NnoJist.

[Tose H306paxeHHus — lleHTPaIbHas YacTb Npoe-
[IPYeMOro  NpoCTPaHCcTBa, B Npejles]ax KOTOPOro pasiHulie
MeAK1Y LLeHTPOM NOJSA H ero KpasMH No Pe3KOCTH H OCBeLLEH-
HOCTH H300paXKeHHs1 CYHTAETCst AOUYCTHMBIAL

®otorpadHyecKiie H306pPaKEHHS HMEIOT [IPSMOYIOAbHYIO
(opMy, nosToMy B MOde H300paskelHs BIMCHIBAIOT dopMat
Nailpa, Ha KOTOPBI paccynTan OGLEKTHB.
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Bennynna yrJaoBoro mnoss H3o0paxeHHs, 3aBHCHMas oOT
(POKyCHOTO paccTosiisi OGbEeKTHBA M pa3Mepa Kaiapa, onpeje-
JfAeTcs No caeayloweil Qopay.e:

tg = b

2f
Tle ® — TNOJIOBHHA YIJIOBOro noJs H3obpaxkenusi; D — aunaro-
nHaab Kanpa; [ — QokycHoe paccTosiHHe O0GbeKTHBA.

Paspemawmasa ¢HJa— cnocobHOCTh OGBEKTHBA
pasienbHO H306paxaThb OYeHb MesJKHe H GJAH3KO PacnoJoXKeH-
HBle APYr K ApPYry leTanH o0ObeKTa.

Paspewaoonyto cui1y ob6beKTHBA ONnpenedsiloT Mo TabuHie,
CoCTOsILeH U3 YepHbIX H OAMHAKOBBIX C HHMH NO LUK PHHE 6e/blX
11pOoMeEXXYTKOB. BenlMuMHy pa3peruatomeil CHJIbI OLLEHHBAIOT Npe-
JeJbHbIM YHCJIOM pasjHyaeMblX JHHHUE Ha | mm.

M3o6paxenne Tabanubl, co3gaBaeMoe 06beKTHBOM Ha ¢oOTO-
MaTepHale, OTJHYaeTcs OT ee H300paKeHWs, paccMaTpHBae-
MOro IJla3oM B CliellHajJbHOM npHfope. BocnpousBeneHHasi Ha
¢oromaTepHase Tabaula MOKa3biBaeT paspellialollyo CHJAY CH-
cTeMbl 0ObeKTHB-|-hoTOMaTepHas H HasbiBaeTrcss G OTOT p a-
GpHyecKoll paspewawmumeil cHAO0OH 065Dek-
THUB a.

dortorpaduueckas paspeiatoulas cHaa obbeKTHBA BCeraa
Hil’Ke ero BH3YyaJbHOH paspeuaroiied CH.Ibl, TaK Kak Ha ee
BeJIHYMHY BJHAIOT pasperialomias cuia oOObeKTHBa, YCJIOBHS
CbeMKH TabJsMlbl, CBOHCTBA ¢oTOoMaTepHana U ero o6paboTka.
Oco6eHHo Go.bllioe BJHSAHHE OKas3blBaeT 3ePHHCTOCTb CBETO-
UyBCTBHTEJNbHOro cJosi ¢otomatepuana. OHa HeoauHaKoBa
y pas/jHuHbiX ¢oToMaTepuaaoB. PororpapHpysa TabnaHLy OXHHM
N TeM ke 06beKTHBOM CHadasa Ha MeJKO3eDHHCTOM, a 3aTeM Ha
KPYMHO3ePHHUCTOM (oToMaTepHaJsle, MOXHO OOHApYKHTb, 4TO
YHCJIO Pas/iHyaeMbiX WITPHXOB HA MeJKO3epHHCTOM (oToMaTe-
pHade GyAeT COOTBETCTBOBaTb, Hanpumep, 150 aun/mm, a Ha
KPYyTHO3€PHHCTOM — JTHIb 45 aun/smm. [103TOMY OGBEKTHBBI
NPUHATO HCNLITBIBATL Ha QoOTOMaTepHaslax cpelHed CBeTOYyB-
CTBHTEJNBbHOCTH HJIH Ha Tex ¢doTOMaTepHaJjaX, KOTOPbIMH OYAYT
yaile BCero MoJb30BaTbCcA NPH paboTe ¢ 3THMH OObeKTHBAMH.

Paspewatomias cuna o6beKTHBA 1O LEHTPY H306pakeHus
H ero KpasiM HeOJHHaKoBa. DTO pa3/jH4yHe BbI3BAHO HeNOCTAT-
K4MH B ONTHYeCKOH cucTeMe (abeppauHsamu) obbekTHBa. Cnapn
paspewiaioliei CHJbI Y pasHbiX OObEKTHBOB PasJMuHbli. ¥ 0i-
HUX THNOB OOBEKTHBOB pa3pewiaiomlas cHJa FOHHXKeHHas
TOJbKO Y CaMbiX KpaeB H300paxkeHus, y APYTHX — CHHXKaeTcs
MOCTENeHHO OT LeHTPa K KpasM H3o0pakeHus.
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BeanunHa (oTtorpadHueckoll paspeluarwlleil CHAbI 3@BHCHT
OT cTeneHH anapparmuposaHus obbekTHBa. [IpH HebGosbluoMm
auadparnupoBaHiiii OGbeKTHBA pa3peluaioliasi Ci.1a HECKOMbKO
yBe/THYHBAETCsl Kak B LIEHTPe, TaK H MO BCeMy MoJi0 H300pa-
JKeHHd, a NPH CUIbHOM AHadparMMpPOBaHHH — YMeHbluaeTcs.
Jns 6GoablUMHCTBA OOBEKTHBOB HaHWBhLICILAS pa3pelnarouias
cuJa npu avadparmax — oT 4 o 8.

Tunel 00BeKTHBOB

dororpagpHrueckie 06beKTHBbI H3TOTOBJASOT 110 THIOBbIM OINTH-
yeCKMM cxemaM. KaxaoMy THNY OOBEKTHBOB I1PHCBAHBAIOT
KaKoe-1H60 Ha3BaHWe, Hanpumep: «Muaycrap», «fOnutep»,
«lennoc», «Beras, «<Mup» u 1. 1.

B onuu THn BXxoAaAT O6beKTHBbI, pa3/jiHuHble MO QOKYCHOMY
pacCcTOAAHHUIO, MO BeJTHYHHe OTHOCHTE/bHOrO OTBEPCTHA, MO YI-
JIOBOMY TOJIO 3peHHsT U APYTHM XapakTepucTHKam. OnuHako-
Bble OObeKTHBbI 0603HAYAOTCS LHUGPOi, MOMelUleHHOH pPAIOM
C Ha3BaHHeM onTuyeckol cxeMbl: «['esnoc-94», «Bera-3», «Py-
6uH-1» U T. I.

Ha onpaBe o6bekTHBa yKasbiBaeTcsi Ha3BaHHe 33BO/a-H3ro-
TOBHTe/IA HWJH ero Mapka, HoMep OOBEKTHBA, HaHMeHOBaHHe
ONTHYECKOH CXeMbl, OTHOCHTeJbHOEe OTBepCTHe, (POKYCHOe pac-
CTOsIHHMe.

O6beKTHBBI TPYTINHPVIOT 110 CBETOCH/Ie H 110 YTJIOBOMY IMO.TI0
1300paxkeHus:

CBEeDXCBEeTOCHIbHB € — C OTHOCHTEIbHbIM OT-
BepcTHeM OGo.abuie 1 : 2;

CBEeTOCH/IbHB € — C OTHOCHTEJbHbIM OTBEPCTHEM
1:2—1:2,8;

MaJOCBEeTOCHI bHble— C OTHOCHTEJIbHBIM OTBEp-
cTHeM Menee 1 : 11.

HopmanbHbe 10 yraoBomy mnomo H306paxkeHHs
OOBEKTHBbI, — Y KOTOPBIX YI/10BOe M0J1e H306parkeHna 40—>55°,
a (OKyCHoe paccTosiHHe G/M3KO K JMaroHad Kaiapa.

Y3KOYroabHBble (ANMHHODOKYCHDBIe) 06b-
€KTHBbl,— Y KOTOPbIX YI/IOBOe MoJsie u3oGparkeHusi MeHee 30°,
a okycHoe paccTosinHe — oT 2 gm0 10 auaroHaseii kaipa H
laxe 6oJblue.

OueHb anHHHODOKYCHble OGBLEKTHBbI MPH OGbIYHOH ONTHYe-
CKOH CXeMe MO/1YYalOTCS! TPOMO3JAKHMH H TsXKeIbIMH. JIIHHHO-
ok ycHble 0G6BEKTHBbLI, CO3MaHHBle MO CreLHabHBIM ONTHYe-
CKMM cxeMaM, HasblBalOTCI TeJeOoOGbeKTHBANMI
(puc. 8). ¥ 6onbluHHCTBA Te1e06bEKTHBOB 3a1HHUI OTpe3okK, T. €.
pbaccTosHHe OT mnocneaHel MMOBEPXHOCTH JHH3bI A0 (QoKyca,
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3HAYUTEILHO MeHlblle (POKYCHOTO PacCTOsiHHS, YTO MO3BC.ISICT
CHIBHO YMCHBLIWTL Pa3Mep M Maccy o6beKTHBA.

Oco6blii HHTepec NPeCTaBAAOT 3 e P KaJd b HO-J 1 H 3 o0
Bble O06GTDheKTHBBb, HMeOUHe ITOMHMO OObIYHBIX THH3
3epKaja. ITH 06beKTHBbI OTHOCHTEbHO He6OblHe 110 pa3Mepy

l
A |
¢ I
T

Pue. 8
Cxema » obumnit BHA TeneobLeKTHBA

H OouYeHb MJHHHO(OKYCHble. K HHM OTHOCATCS! LWMPOKO NpHMe-
HsAemble 06beKTHBBI «MTO-500» u «MTO-1000» (puc. 9).

IlnpokoyronbHbe (KOPOTKO(GOKYCHEE)
00BLEKTHBBI,— y KOTOPHIX YIJI0BOe MnoJie H3o6paxenus 60—90°,
a (GOKyCHOe paccTosiHHe Kopoue auaroHanu kazpa (ot 0,8 no
0,5 auaroHan).

Pue. 9
Cxema W o6l BHA JePRINLHO-IHH30BOrO 06LEKTHEBA

CBepXWHPOKOYTOJAbHBEe O6GBEKTHBB,— Y KO-
TOPBIX YriaoBoe mno’de H3o0paxkenns 6oaee 90°, a ¢okycHoe
paccTosiHMe 3HAUHTEJbHO KOpOYe [AHAroHa/dl Kajapa.

OTH XapaKTepHCTHKH TPYNIl BeCbMa YCJOBHbI, TAK KakK OHII
MOT'YT MEHATbCS B 32BHCHMOCTH OT YPOBHS TEXHHKH H3TOTOBJIe-
HHA O6’bEKTiIBOB, }'C.'IOBI’]ﬁ HX I'I]JHMQHEHHFI H MHOTHX le}‘l"i[.‘(
npuunH. Hanpumep, 06beKTHB € OTHOCHTEIbHBLIN OTBEPCTHEM
| : 2,8 ellle HelaBHO CUMTAICH CBePXCBETOCU.IBHLIM, ceHuac ero
OTHOCAT K CBETOCHbHLIM. O6BLeKTHB ¢ (POKYCHBIM  PacCTOsSTHHEM
135 ma aaa kaapa 2,4 3,6 ¢ 6vi1eT ATHHHODOKYCHBIM, A5
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kaapa 9x12 cu — HopmaibHbIM, a Ada Kaapa 132018 ey —
(LIH POKOYT OJIbHBIM.

OGBeKTHBBL MOTYT ObiTb  MOCTOSHHO  YCTAHOB/IEHHDLINH
B (oToannapate HJH CMEHHbIMH.

CMeHHB e 00BbeKTHBDb pasinualores No Qokyc-
HOMY PacCTOSIHHIO, CBETOCHJE H/IM APYTHM ONTHUYECKHM CBOM-
cream. Onu npucnocobiieHbl 471 YCTaHOBKM B (oToammnapar,
paccunTaHHBIIl Ha paboTy ¢ pasHbiMH O6beKTHBaMH. Komnuekt
CMeHHbIX OOBEeKTHBOB COCTOMT H3 HEeCKOJIbKHX OODBeKTHBOB
¢ pasHbiMii (OKyCHbIMH pacctosiiusiMi (ot 20 mo 500, naxe
10 1000 mm). Yem Goabiue Habop, TeM WHPe KPYT IIPUMEHeHHS
(oToannapara.

OnpaBbl CMeHHbIX OOBEKTHBOB HM3rOTOB.AIOTCS JMHOO At
crnpesenedHoro THna Qoroannapara, JHG0 AenaioTcst yHHBep-
caabHbIMH, TMPHrOAHBIMH ANA pasHbiX oToannapatoB. B Tex
cayuasx, KOraa onpaba OObeKTHBAa He MOAXOAMT K (poToanma-
paTy. NOJb3VIOTCA CHeUNaIbHbIMH NEePeXOAHbIMH  VCTPOICT-
BaMH — ajganTtepanil

Mogsumnod
KOMNOWENT

Puc. 10
Cxema u oButmit sy ofbestuna «Pydin-1»

HexoTtopeie npou3BoiuTeH H3rOTOBJAIOT CMeHHble OGBEKTHBbI
H3 OTAe/MbHBIX ONTHYECKHX KOMMOHeHT. TakHe OOBEKTHBBI HMEHOT
OAHH KOMIMOHEHT, IOCTOSSHHO YKpeNJeHHblt B oroannapare,
H CEpPHIO KOMMOHEHTOB, IPHCOEAHHAEMbIX K OCHOBHOMY B 3aBlI-
CHMOCTH OT ()OKYCHOrO PAacCTOsiHHS OOBEKTHBA.
O6bexkTuBb ¢ NepeMeHHB M GOKYCHBDI A
PaccTodaHMeM (MaHKpPaTHUYECKHe) MNO3BOJNAIOT
floyuars n3obpaxeHue 06beKTa B pas3HbIX MaciuTabax ¢ OAHOIl
TOUKII cbeMKH. OHH npeacTaBASIOT COGOH MHOrOKOMIMOHEHTHbIC
CHCTeMbl, COCTOsILIHE H3 HEMOABHAKHBLIX H IMOBHAKHBIX ONTHYE-
CKIIX 3/1eMEHTOB, NO3BOMAIMWNX H3MeHATh POKYCHble paccTosi-
His - obbextnBa. IHPoKOH3BeCTHLIN  OGBEKTHBOM SIBSCTCS
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«Py6un-1» (puc. 10), B KOTOpOM (OKYCHOE PacCTOsHHE MOXKHO
MeHTb oT 37 10 80 mat.

O6beKTHBBI ¢ NepeMeHHBIM (POKYCHBLIM PAacCTOSHHEM HMelT
npelnMyIlecTBa Nepel OObIYHBIMH OOBEKTHBAMH: OJHH TaKO#
06beKTHB 3aMeHAET CepPHIO CMEeHHbIX 00beKTHBOB, 1aeT BO3MOXK-
HOCTh GLICTPO M3MeHHTb MacluTab u3obpakenusi, Gojiee pauHo-
HaJbHO NOCTPOHTb KOMNO3HUHIO Kajapa, YTO OCOGEHHO BamHO
a5 MaaohopMaTHBIX H306paxeHni.

K HemocTaTkam TakHX OOBEKTHBOB CjlelyeT OTHECTH He-
CKOJIbKO TOHHAKEHHYIO paspellaloulyio CHIY, YBeJHYeHHbi
pa3ssep H OoJblIylo Maccy.

Kamepa — cBeTOHenpoHHLAeMblH fLLHK, B NepeiHel CTeHKe
KOTOPOTO YCTaHOB/JeH OOBEKTHB, a Y 3alHed CTeHKH IOMe-
waetcst Goromatepuan. Kamepa moxeT ObiTb MKECTKOH KOH-
CTPYKLUHH WJIH CKJalHOH, H3roTOBJEHHOH H3 MeTa/ia, niact-
nacchl M fepeBa. BHYTpH M cHapyXH Kamepbl MOTYT ObiTh
VCTAaHOBJIEHbl pa3/jiiuHble MeXaHH3Mbl, O0eCleyHBaloOLiHe Bhl-
noJiHeHHe psiaa onepaulii, HeOOGXOAMMBIX NPH CbeMKe.

B kecTKMX KOHCTpykuHax ¢oTroannapatoB oObeKTHBHas
J0CKa COCTABJAET OfHO lleJloe ¢ KaMepo#, H TOTAa /151 HABOAKH
Ha Pe3KOCTb U YCTAHOBKH OOBEKTHBA Ha ONpejlelleHHOe pac-
CTOfiHHe OT (oTOMaTepHana OObEKTHB NepemMeliaeTcss NpU MNo-
MOIILH MHOT033XOJHOH pe3bObl.

B cknanneix ¢gotoannaparax o6b-
eKTHBHAas J0CKa TNPH  OTKPbIBAHHH
KamMepbl JHOO aBTOMaTH4YeCKH YCTaHaB-
JHBaeTCi BCeraa Ha OAHOM o TOM
JKe paccTodaHHH 0T doToMaTepHasa,
Jn60 OTOABHMraeTcsi OT 3aqHeH CTeHKH
no sy6uatol peifike — K peMa.lbe-
pe. B CcKaaaHBIX KOHCTPYKUHAX 0GbeK-

Pacn THBHAs JOCKA COeIHHEHAa C IKECTKOIl
oo nap g KacceTa A% haviolf  KaMepbl  CBETOHEN POHHILAEMbIM

MeXOM.

HexoTtopble Kamepbl HMEIOT OGBEKTHBHYIO 1OCKY, KOTOpas
MOXKeT NepemMelllaThC BBePX M BHH3, BJIeBO H BNpPaBo; y Oojee
CJOXKHBIX Kamep OObeKTHBHAA [JOCKA HMeeT ellle H HaKJ/IOHbI.

3anHAA CTeHKa KaMepbl MOXKeT ObiTb CbeMHOH, OTKH]bIBal0-
LIeHCA Ha WAapHHPe HJAH COCTaBASATb OLHO lleJoe C KOPrycoM
Kamephbl. PoToMaTepHaa B KacceTe WM Ha KaTyliKe MOMELLAIOT
B CrellHa/ibHble rHe3/la 3aHell CTEHKH KaMmepbl HJH YCTaHaBJIH-
BalOT BMeCTO 3ajHel cTeHKH Kamepbl. OnHH KacceTbl npei-
HasHayeHbl JJ1s1 NepdOPHPOBAHHOH (POTOMNJIEHKH, ApYyrHe —
AN5 KaTyleyHol (oTonjeHKH, TPeTbH — A5 (OTONNACTHHOK.
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Cranjaaprnas  Kaccera (puc. l1), B Koropoil npozaior
(pOTONIEHKY, COCTONT H3 KOpIyCa, KaTylWKH, Kpbillek, Ha-
1eBaeMblX Ha kKopnyc. B 3t1oii Kaccere dotongaenka, ha-
\JoTaHHAasl Ha KATYWKY, NPOXOAHT 4Yepe3 NPOAOJIbHYIO Lledb,
OKJeeHHVIO yYepHbIM GapxaTonm, KOTOpbli 3awniaeT doTonare-
pia. OT 1eHCTBHSA CBeTa.

K Han6oiee COBpeMEeHHbIM OTHOCSTCSl KacceTol THna «Pa-
nia» 1 «Kolanak», paccylTaHHble Ha ObICTPVIO H YITPOLLEHHYIO
3apalky ¢oToannapara.

doroannapar, npeiaHasHauyennblii 135 kaccer «Pa-
nua» (puc. 12), MMmeeT 1Ba rHe3la, B KOTOPble MOMeLAKT
1Be O1HHAKOBble KacceThl: 110/ a 10 1l Y K0 — 3apsiKeHHVIO0
(GOTON1EHKOM, 1 1T pHEeMHY 0 —
1719 IKCNOHHPOBAHHOI (POTOMJIEHKH.
[oc.1e 3aKpbITHS 3a]1Helt CTeHKH Ka-
\epbl creuHa bHbIH MeXaHH3M npo-
TaJKHBACT (POTOMNJEHKY 10 OLHOMY
Ka1py H3 Nojampolled KacceTbl B IPH-
exvHvio. Tlpi Takoit 3apsaake HCK.aMO-
yaeTcs o6paTHas NepemMoTKa 3KCIOHHU-
poBaHHOM POTOMNJIEHKH B NOAAIOLLYIO
kaccety. Kaccera paccuutaHa Ha 12
KajipoB pasmepoM 24 <36 mm, WA Puc. 12
Ha 16 Ka1poB 24X 24 mm, nan Ha 24  Kdccere Tina «Panni
Kaipa 18.:24 .

Kacceta «Ko1anak» npeiactaBaser coboii He-
pasbeMHOe M,7aCTMAcCcoBOe VCTPOHCTBO, HMelollee NOAAouLY o
H TNpPHEeMHYI0O KacceTbl, CBSI3aHHbie MepPeMblYKOH € KaaipOoBbiM
okHoM 28 28 am. Kaccera mokeT OblTh 3apsizkeHa (oOTOIIeH-
Ko Ha 12—20 kaapos. Baoab GoTonIeHKH NPONOKeH OViaK-
Hblf Pakopl ¢ HaneyaTaHHbIMH Homepamu kKaapos. [locie
JKCNIOHNPOBAHHS KaXK10T0 Kajpa MeXaHH3M B Kamepe npora.i-
KiBaeT (OTOMIEHKY B NMpHeMHYI0 KacceTV. [TosHOCTbIO HCNOAb-
30BaHHYI0 OTOM/IEHKY BLIHHMAIOT H3 NMPHeMHOH KacceTbl, pa3-
pyviias NpH 3TOM BCe YCTPOHCTBO.

Kaccerst tHna «Koaanak» obecneydBaloT aBTOMAaTHYECK\VIO
\CTAaHOBKY 3KCMO3lILHH B (oToannapate. ABTOMaTH3aUHUA
OCHOBaHa Ha TOM, YTO KOH(HIypauHa BbIPe30B W/H BbICTYIO0B
B KacceTe 3aBHCHT OT BeJHUYWHBI CBETOYYBCTBHTEILHOCTH (GOTO-
naenku. [lpn 3apaake QoToannapata Bbeipe3 HJAM BEICTYT
KacceTbl BKJKOYaeT COOTBETCTBYIOULHH 1aTYHK B CHCTeMe aBTO-
MaTHYeCKOH YCTAHOBKH 3KCMO3HLHH.

Adns poauxoso#i doTonaeHkn y106HEI N PUCTAaBHEE
Kaccerts (puc. 13). OHu NO3BOIAIOT OLICTPO U Ge3 HCNOAL-
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3oBaHus Bceil QortoiniellkH nepesapsaauth ¢oroannapar (na-
npumep, udepHo-0e1yio (QOTOMVIEHKY 3aMEeHHTbL LBETHOH 1
T. 4.).

DoTONITACTHHEN 3apAAKanT B MeTaJdJdH4YeCKIQ
MAll JepeBsiHHBle KaccerThs (puc. 14), kKoTopble pac-
CUHTaHbLI Ha OLHY 11111 ABe EpOTOI'I.‘IaCTHHKH, B atu xe KacceTbl
MOKHO 3apsiKaTb M IJIOCKHe (POTOIIeHKH.

[Mo dopmary Kaipa dotoannapatbl AeAsTCA Ha MeJKO-,
Mano-, CpejHe- H  KpylHodpopmMaTHble:

Puc. 13
Kaccera aan mmpokoii poaukosoii doToniacnkn

MeaxodopayaTHb e (MHHHATIOPHbIE) doToAaMNIa-
pathl paccuntanbl Ha 16-mm doTonseHky ¢ ¢opmaTtom kaipa
8x11; 10 14; 1217,
14 21 mm;

MaJodpopMaTHGLE
¢doToannapatel npeiHasHa-
yenbl 1151 0ObIYHOH mnepdo-
pHpoBaHHOH (DOTOMJEHKH C
¢opmaToM  Kampa 18x24;
24 < 24; 28 X 28 1 24 X 36 mu;

cpeaHedpopMaT-
Hbl e oToannaparhl paccyu-
TaHbl Ha WcnoJb3oBaHue 40-,
60- uau 70-mm coronaeHkH
¢ ¢QopmaToM Kaapa 4Xx4;

Pue. 114

KacceTsl 415 doTonnactunox u naocknx 4 X 6,5;4,5%6;6x6;6x9cu
doTonacno: @ — mevandmveckan, o — H A

Be pensiias P.

KpynHodopmMaTHbie

coToannapatel NpefHa3Ha-

deHbl A5 QoToMaTepHasnoB wHpe 9 cm ¢ GopmatoM Kajapa
9:12; 13x18; 18.:24 cm u T. A

B¢



Kpoae TOro, CyuecTByeT Tpynna CilenHalbHbIX Qoroanma-
paTOB, HanpHMep: NaHOPpaMHBle, CTePeOCKOT -
yeCcKUue H Ip. .

3aTBop — MEXaHH3M, JO3HPYIOWMHA BpeMs, B TedYeHHe
KOTOPOTO CBET, MpoweluHd Yepe3 0GbeKTHB, ocBellaeT (oOTo-
MaTepHas. JTo BpeMs Ha3blBalOT BbeiAep XK Ko#d. [lia
3aTBOPOB YCTAHOBJIEH DAl BbllepkeK B CeKyHuax: I, 1/, /g
]'s; 1'/15; 1/30; 1/00; 1/195; 1",250; l'/soo; 1/100(1; 1/2000“ «B». dror pan
Bbllep’KeK CTPOTro MPONOPLHOHANbHBIH, O0Jerdyaer nepexon
OT OJHOFO COueTaHHs BbllepKKa — Anadparma K APYroMy npu
ycTaHOBKe 3Kcnosulnu. OTHoLIeHMe COCeIHHX 3HauYeHHH Bbi-
JepeK 1o 11Kagde paBHO 2.

HekoTopble 3aTBOPbI WMEIOT cliellHadbHble yCTPOHCTBA, Ha-
npuMep: CYMMHD YIOWHH MeXaHH3M, KOTOPbIH
o6beJHHACT 3HaueHH§ BbLIACPXKKH W IHadparMbl s aBToMa-
THYECKOI YCTAHOBKH 3KCIMO3HLMH, CHHXPOHH3HPY IO
U MH MexaHH3M, BKJOUAOWHA OCBETHTENLHYIO JaMIy
OHOBpPeMeHHO ¢ paboToH 3aTBOpa; CaMOCIN Yy CK al Ul U i
MeXaHH3M aBTOCIY CK, 3KCNOHHpPYIOUUH yepes 10—
15 cex mocne HaxKaTHA Ha CNYCKOBYIO KHOINKY 3aTBOpa.

3arBop, pPacnoiomeHHbid BHYTPH OO0bek-
THBAa WM OKOJO Hero, Ha3blBaercsl Ll e H-
TpaJbHhblM, Tak Kak JeflecTKH, 3aKpbl-
BatolHe 1OCTYyN CBeTa K oromarepuany, pac-
KPBLIBAOTCA OT LUEHTPa [NeHCTBYIOLEr0 OTBep-
CcTHs OOBeKTHBA K ero xpasm. [lpu Takoi
paboTe 3aTBopa BCe 10je Kaipa B MOMEHT
KCIIOHHPOBAHHUA OCBELLAeTCH LeJTHKOM.

CoBpeMenHLII  LIeHTpasNbHbIH  3aTBOp —
OUYeHb CJIOKHbIH MeXaHW3M, COCTOSIIHH M3  Puc. 15
100—200 netaseii (puc. 15). N e paneiior

Baxnefiiuasn yacTb 3aTBOpa — Jemnec T-

K H, KOTOpble HMeIT caoxHywlo ¢opmy. Ko-

JIHYEeCTBO JiefleCTKOB MOKeT ObITb ABa, TPH H NsiTh. Y GOJb-
LWIHHCTBZ 32TBOPOB JIeMEeCTKH TIOMelleHbl MeXAy MepelHHM H
3alH¥M KOMIOHeHTaMK OObeKTHBa KaK MOXKHO OJsHXke K
ero nuagparme. MexaHu3Mm, yNpaBJsiOWHHE JenecTKaMH,
obecneynBaeT paGoTy 3aTBOpa ¥ NMPH NOHHXKEHHOH TeMmmnepary-
pe Bosnyxa. BeauuHHa BbIEPXKKH peryjHpyeTcs NO IUKaje
Ha IHCKe, HaxonAlLEeMCA B BepXHelt yacTH 3aTBOpa, CrnelHa/b-
HbIM KOJIBLIOM, OXBAaTbLIBAIOWIMM BeCb KOPNYC 3aTBOPa, HJIH JIpYy-
TlIM YCTPOHCTBOM.

Illlkana Beimepskek uMeeT Ppsil BLITPABHPOBAHHBIX LMD
" OYKB, 0603HAYAICWIHX 3HaMEHATENH IpO6HOro uucaa B BHAE

2% 35



LeABIX YHCea: BMecTO !y, cex — undpa «30»; BmecTo V., cex —
uncppa «250» u 1. 4. Tlpn coBueleHHH yKa3aTelst Bbl1epXKeK
¢ OykBoH «B» oTBepcTHe 3aTBOpa OVI1eT OTKPBITO CTO/bKO
BpeMeHH, CKOJIbKO IPOJO/XKAeTCA HakaTHe CIYCKOBOTO pbi-
yara. DTHM pery.JaTOPOM TMOJBb3YIOTCA B TeX CJAydasx, Koriaa
BbliepKa npesbiaeT 1 cex. Jas GoabWHHCTBA LEHTPAIbHbIX
3aTBOPOB HeOOXOiHMO IepPBOHAYAJIbHO COBMECTHTb KO.1blO-
peryasTop ¢ uugpof HiaH OYKBOH Ha LIKa’de BBIIEPIKEK, 3aTeM,
Ha)kKuMas 10 0TKa3a 3aBOAHON pbluar, 3aBecTH 3aTBOP ¥ TOJILKO
11oc/le 3TOTO Ha)KaTb Ha CIIVCKOBOM pblYyar, OTKPLIBAIOUWIHH K
3aKpLIBaOLIUA CBeTO3alHTHbIE JelleCTKH.

B ueHTpadbHbIX 3aTBOPAx LIMPOKO TNPHMEHAETCA I1101V-
aBTOMaTHUeCKOe U aBTOMaTHUeCKOe perv.IMpOoBaHlie 3KCHO031l-
uuu (ctp. 49). B 3710l CBSI3M 11OABUIHCH HOBble KOHCTPVKLIH
3aTBOpPOB. K HHM c/eyeT OTHeCTH 3aTBOp-AHadparyy H sJexT-
POHHBIN 3aTBOP.

B satBope-auadparme JenecTKH 3aTBOPA Bbl-
NOJTHAIT H QYHKLUHIO gHadparabl o0beKTHBa. Bo Bpems 3Kcilo-
HHPOBAHHA JleNeCTKH pPa3[BHUraloTCca Ha BpeMdA BblIEPKKH
B 33aBUCHMOCTH OT APKOCTH oObeKTa cbeMkH. Ilpu nadaoi ap-
KOCTH 00DbeKTa 3KCIIOHHPOBAHHe IPOUCXOAMT NPH MOJHOCTbIO
OTKPBHITOM OOBeKTHBe — JIeMeCTKH 3aTBopa pPas3ABHralwTCcA 10
koHua. [lpu Goabpwiofl fApkocTH OOBEKTHB 3ajHadparMHpoBaH,
TaK Kak JelleCTKH 3aTBOPa Pa3/BHUTAIOTCS TOJAbKO HA BeTHUYHHY
auadparmbl, HeoOXOAUMOH /15 NaHHOH BblIEP’KKH.

DICKTPOHHBH 3aTBOD MNpeicTaBiasieT Co0oil
KOHCTPVKIIHIO, B KOTOPOH OTKPbIBAHHMe U 3aK PbIBaHHE J1e[leCTKOB
perv.IupyeTrcsi 3JeKTPOHHBIM YCTPOHCTBOM. IJeKTPOHHbIE CH-
CTeMbl [O3BOJIAIOT OCYIHECTBJAfATH OueHb NJHHHblE BbIAEPXKKH,
HEBO3MOXHble AJ5 MeXaHHUeCKHUX DeryJsaTopoB, NMPHMeHseMbIX
B OObIYHBIX 3aTBOpax. '

LleHTpaabHble 3aTBOPBI LUHPOKO PACNpOCTPaHeHbl, TaK Kak
IIMEIOT PAL TMOJOKHTEIbHbIX CBOHCTB: HCKJ/IOUAIOT T'eOMeTpPH-
YeCKHe HCKaXKeHHs NPH CbeMKe ObICTPO ABHXKYIIHXCS OOBbEKTOB,;
JAOT BO3MOKHOCTb HCIIO/b30BATD J1aMMbI-BCMBILIKK NPH J1I0O0H
BblIep>KKe 3aTBOpa; HMEIT Majdylo UYYBCTBUTEJbHOCTH Mexa-
HM3MA K H3MeHEeHHIO TeMIlepaTypbl BO31yxa H AD.

OaHako UeHTpaJbHble 32TBOPHI He JIMILIEeHbl U HeJOCTaTKOB.
Hanpumep, oHH 3aTpyaHsIOT TIPHMEHEHHe CMEHHBLIX OOBeKTH-
BOB. [Ipu Mo/Mb30BaHHH CMeHHbIMH O0BbEKTHBAMH LEHTPaabHblil
3aTBOP JO/KeH ObiTb YCTAHOBJEH JHO60 B Ka)K/AOM H3 CMEeHHbIX
00BbeKTHBOB, JUOO MeX/1)y KOMIIOHEHTaMH OObekTHBA, H3 KOTO-
PbIX 3a1HHH KOMIIOHEHT BMeCTe C 3aTBOPOM MOCTOAHHO VEKpel-
JeH B Kamepe doToannapara, 160 cMeHHble OObeKTHBbI yCTa-
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HapIMBAlOT Tlepel 3aTBOPOM, NMOCTORHHO TOMelleHHb B Ka-
Mepe (ortoannapara.

[IpuMeHeHHEe KaXAOTO CMEHHOro 0GbeKTHBa CO CBOWM
3aTBOPOM He TOLKO CHJIBHO Y0pOKaeT OObEKTHB, HO H yCA0XK-
HsieT ero 3amMeHy B (oToannaparte, TaK KaK B 3TOM cCJayuae
(poToMaTepHas, HaXONALKACH B Kamepe, HeOOXOJIHMO 3aKphl-
BaTh OT AEHCTBHSA CBeTa.

YCTaHOBKA 3aTBOPA MeXKLY CMeHHBIMH KOMIOHeHTaMH 00b-
eKTHBA OUeHb YCJIOXKHSET pacyeT ero ONTHYECKOH CHCTeMbl H
TeXHOJIOTHIO U3TOTOBJIEHHS, YTO TaKyKe 3HaYuTesbHO MOBbINIAET
CTOMMOCTb OOBEKTHBA.

HauGosbiiee pacnpocTpaHeHle Hanlesl TPeTHH crnoco6, mpH
KOTOPOM 3aTBOP TOCTOSHHO YCTaHOBJeH B Kamepe ¢oro-
annapara, a CMeHHble OODBEKTHBbI VYKPeIIAloTCs Blepeau
3aTBopa. [l TaKHX 3aTBOPOB HeOOXOIMMBI CllelHabHbie
06beKTHBLL. TIpH pacnoJioxkenun 0ObeKTHBOB Blepejid 3aTBOPa
HMeeT MeCTO BHHBbEeTHPOBAaHHe— YaCTHYHOe 3aTe-
HeHHe Tyuka Jydeil, NOCTYyMNapllero B 06bekTHB. Buubernpo-
BaHHe BO3HHKaeT BCJeICTBHE
OorpaHMueHHst TyuykKa Jayueil
onpagoit 3atsopa. IlocTenennoe
najeHue OCBELLEHHOCTH MOXKeT
JNOXOAUTb 10 60—70% oT uent-
pa Kaapa K ero Kpasm.

3atBOD, YCTaHOBJIEHHDI
BHYTPH KaMepbl BOIH3H ¢OTO-
MaTtepHajid, HasblBaloT HIT O p- g:f’mﬁmnmmro 3aTsopa: / — WTOp-
HelM. B Takom  3arBOpe  xa, 2 —wmean, 3 — doTonaenxa
(puc. 16) wTopKa M3 1LUEJKOBOMH
TIpOPe3MHEHHON TKaHH C lulee-
o06pasHbIM OTBePCTHEM HAMOTaHa Ha 1Ba BajdHKa, y OAHOIO 13
KOTOPLIX HMeeTCs TIPYXXHHA, Ofpeleafiollas HaTaXKeHHe
IITOPKH. B MOMeHT cpaGaThiBaHHS IUTOPKA C L1esbl0 JBHKETCA
nepe oToMaTepHaJIOM H NPONYCKaeT CBET uepes Lilejb K CBeTO-
UYBCTBHTE/NbHOMY CJ1010. [1pOn0/2KHTENbHOCTD BbIAEP2KKH Ol pe-
AensieTcss WHPHHOH WeaH ITOPKH H CKOPOCTBIO ee NMPOABHKeE-
HUs. PasMep weaW B IUTOPKe W HATsKeHHe NPYXKHUHbI MOTYT
peryanpoBatbheca. Uem yrke lleab ¥ CH/IbHee HaTsKeHHe TpY-
7KHHbI, TeM Kopoue OyleT BbIAeP:KKa, TaK KakK TNpPH ObICTPOM
IBHXKEHHH Yy3KOH l1eNH WITOPKH KaxAas TOYKa (poTomaTepHala
OCBemaercss oyeHb KOPOTKOe BpeMsa. IIpuH ILIMPOKOH LIeaH
B IITOpKe M cyaboM HaTsXKEHHWH NPYKHHbI (pOTOMaTepHasa AJH-
TeJbHO OCBellaeTcs. MeHsAs WHPHHY lledll H HaTsKeHHe Npy-
KHHBI, N0JYYAIOT BbIAEPAKKH Pa3.IHUHON NMPOIOIKHTETbLHOCTH.
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Peryasitoppl  WwHpHibl  UIeJH  WTOPKIL  H  HATHKEHHs
NPYXHHBI BBIBOASITCH Ha BHEIUHIOW CTEHKY KaMmepbl. ITH pery-
JIITOPbl MOTYT ObiTh Pa3JHYHOH KOHCTPYKLHH. 3aTBOp B3BO-
IHTCS OJHOBPEMEHHO C flepeMOTKOH (POTOIIeHKH BHYTPH Ka-
Mephl. [IBHKeHHe LieJH WTOPKH Neped GOTOMaTepHasaoM, T. e.
OCyLIeCTBAeHHe BbIAEPXKKH, IIPOUCXOAHUT I110C.1e TOT0, KakK Haxart
cnyckoBoi pbiuar. I1py HeoBXOAHMMOCTH CBHEMKMU C BbilePXKKO#
CBbILle | cex BpalaioLLYiOCH TOJOBKY 3aTBOpAa YCTAHABJAMBAIOT
Tak, YTO CTpesJKa yKasblBaeT Ha OykBy «B». [lpn Ttako#t ycra-
HOBKe peryJfiTopa Bbliepek MPOAOMKHTENbHOCTb BbllepPXKKI
onpefessieTcs OTPe3KOM BpenMeHHM, B TeyeHHe KOTOPOTO Haxar
U Jep>KHTCS B JAaHHOM MOJOXKEHHH CIIYCKOBOH pblyar.

B nekotopbix oToainapaTtax IUTOPKH 3aTBOpPa H3roOTOB-
JSAI0TCH W3 TOHKOH MeTalTHYyeCKOH JeHThl. TakHe WTOPKH He
MOTYT ObITb TNDPOXKEHbl COJHEYHBbIM JYYOM, MaJO 4YYBCTBH-
TeJbHbl K KOJeOaHMAM TeMllepaTypbl BO3AyXa H IPOUHDIL.
MeTansnnyeckre LWITOPKH MOTYT ObITb >KECTKHUMH, THOKHAH
M ckaaiAHbIMH. OHH NepeMellaloTCs B 3aTBOPe TOPH3OHTAIbLHO,
CBepXY BHHM3 HJM HAJABHMIralwTCsl OJHA Ha APYTYIO B BUJe Beepa.

liltopHble 3aTBOpbl YA0OHBI M LIMPOKO NPHMEHAIOTCH, TakK
KaK OHH MO3BOJSIOT 11PH OJTHOM W TOM XKe 3aTBope, YCTaHOB/Ieli-
HOM TMCCTOSIHHO, MO0J1b30BATbCSl CMEHHbIMH OOBEKTHBAMH.

K HezocTaTkaM 3aTBOPOB 3TOr0 THia OTHOCHTCS TO, YTO TPH
CcbeMKe ObICTPO ABHXKYLIHXCST OOBEeKTOB H300pakeHHe Ha (POTO-
MaTepHasie MOXKeT OKa3aThCsl MCKaXKeHHbIM. M3o6parkeHne 06b-
eKTa Ha (oTomaTepHaJse CO31aeTCsi He ONHOBPeMeHHO Ha BceM
liojle Kaapa, a Nocnel0oBaTeNbHO, MO Mepe ABHXKEHHA LiesH
WTOPKH TMNepel ¢oToMaTepuanoM BO BpeMsl 3KCINOHHPOBAHHSA
(HanpuMep, KoJeca aBTOMOOHWJISI BMECTO KPYTJIbIX I0JyyYaioTcs
oBa/bHbIMH). MckaxkeHne n3o6pakeHus 6yneT TeM 3aMeTHee,
YeM MeHbllle LIHPHHA lIeJH ITOPKH H YeM GoJblie CKOPOCTb
ee [BHxeHHA. Ecau mTopka H3roToBjeHa H3 NpOpe3MHEHHOH
TKaHH, OHa Ha MOpO3e TepsieT 3JaCTHUHOCTb, CHHXKaeTcs
CKOPOCTb ee [IBHXXEHH#, H MeHAeTCA BeJHUYHHA BbIIEPXKKH;
NPpY HH3KOH TeMINlepaType 3aTBOD MOXeT He paboTaTh.

Haun6onee cyluecTBeHHBIH HeNOCTaTOK IUTOPHLIX 3aTBOPOB
B TOM, YTO OHH He BCerja MO3BOJSIT NPUMEHATb MPH CbeMKe
MMIYJbCHble JaMMbl-BCNbILIKH (cTp. 19).

TpancnopTupylomuit mMexaHW3m — YCTPOHCTBO AJs nepe-
IBH>XEHHSI (POTOMNNEHKH BHYTPH Kamephl.

[lepemoTka nepcoprpoBaHHOI GOTONNEHKH OCYLIECTBASIETCS!
MeXaHU3MOM, HMewIUHM 3y6uaTblii Gapaban. I'onoBka 3TOro
MeXaHH3Ma HWJH ClelHabHblH pblyar BbiBeleHbl HapyxKy Ka-
Mepbl. Bpamas ro.oBKy WaM noBopauyMBast pblyar Ao ynopa,

38



doTOIEHKY IlepemelllaloT Ha OMMH Kaip. Y 6OJBLIMHCTBA
oTOANNapaToB NepemMoTKa oTonsenky, B3BOL 3aTBOpPA M
CueTUMK KajpOB COJOKHDOBaHbI Mexjly COGOH. 310 YyCKopseT
foaroToBKy (oToanmapaTta K CbeMKe H NOJHOCTBIO HCKJ/IOYaeT
BO3MOMXHOCTb TOBTODHOH CheMKH Ha OOHH W TOT XKe ydacrtoK
(oToNJEeHKH.

[UUHpOKO NPHMEHAIOTCA NPy XK MHHBlEe N pHBOILD,
ofeciedHBaoLIHe TePeMOTKY HeCKOJbKHX KajpoB HJH BCeH
OTOMIEHKH OT OAHOrO 33BOJA MDY XKHHBL. [TpyKHHHBIA NPHBOL
lHeMe/JIeHHO Toc/e CheMKH NlepeMaThiBaeT (OTOM/IEHKY Ha OfiH
Kajp ¥ ONHOBPEMEeHHO B3BOJAMT 3aTBOP. Takoe ycTpoicTBO
BecbMa yA0GHO NPH GoTOrpagupoBaHHH CIOPTHBHBIX H J1PYTIX
110100HBIX CHOXKETOB.

M3BecTHb (oToannapaTel CO BCTPOEHHBIM 3J€KTPO-
1BHraTeJJeM, KOTOPb NUTaeTCs OT MUHHATIOpHOH Gara-
peH MM akkymyasTtopa. IIpn HaxaTHh Ha CNYCKOBOH pbluar
¢oToannapara nocje cpaGaThiBaHUA 3aTBOPA  NPOHCXOAMT
BKJIOYeHHe 3JeKTPOABHraTe/s, KOTOPLIH NepemarbiBaeT (oTo-
NJeHKY, B3BOAMT 3aTBOP M BbIMOJHsIET APYyrHe BCNOMOraTe/ib-
Hble Ollepailid, HeOOXOAHMble A/ CheMKH CJeLYIOUlero Kaunpa.

[Tepemorka HenepdopupoBaHHON (OTOMJEHKH OCYLIECTB-
JgseTcsl (PPUKILHOHHLIM  YCTPOHCTBOM, COEAHHEHHBIM C MpHei-
HO#Ml KaTYLUKOM, TNOMeIleHHO# BHYTPH Kamepul. Bpawmas ro-
JOBKY 3TOr0o YyCTPOMCTBA HJH CllelMasbHbIH pbluar, mepeme-
waioT ¢otongeHky. B ¢oroannaparax, B KOTOPbIX NepemMOTKa
HerepdopHpoBaHHOH (OTONJIEHKH CBsi3aHa CO B3BOAOM 3a-
TBOpA, HMCKJ/IO4eHa BO3MOXHOCTb IIOBTOPHOH CbhbeMKH Ha OAHH
W TOT »Ke yuyacTok ¢oTonneHkd. B Gonee npocThix doToannapa-
Tax NepeMOTKa HeNepdopHPOBAHHOH (POTONJ/IEHKH MPOHCXOAHT
J0 TeX NOp, MOKA B OKHe 3aJHeil CTEeHKH Kamepbl He NMOSIBHUTCS
CrelMalbHbIl 3HAK, YKasblBaOWMHA TNOJOXKEHHe Kaipa H ero
HoMep.

Bupouckatenb — ycTpoiicTBo, NpenHaszHayeHHOE AJS Ofipe-
JdesleHUs1 TrpaHHLL O0beKTa CheMKH, H300paxeHHe KOTCPOro
AO/2KHO OBITH MOJY4eHO Ha ¢QoToMaTepuane OnpejeseHHbIM
06beKTHBOM B Npefenax ¢dopmaTa Kaapa.

HNanpHomMep — ycTpoiicTBO AJsi HaBOAKH OGbEKTHBA Ha
pesxoe H306pakeHHe.

OTH ABa yCTPOHCTBA BO MHOTHX (hoToannaparax oobeAHHeHbl.

Bujouckarenb MoxkeT GbiTb BCTPOEHHLIM B Kamepy ¢hoTo-
anlapaTta wid NpPUCTaBHbIM. I10 KOHCTPYKUMH M NPHHUHNY
AeHCTBHA BHACHCKATENH Je/ATCA Ha PAaMOYHbIe, 3epPKajbHbie

HalKaMepHbie, 3epKafdbHble BHYTPHKaMepHbie, TelecKclinye-
CKHe W ap.
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PaMouHbe BHAOHCKATEAH COCTOAT W3 [BYX
paMOK pa3JHYHBIX Pa3MepOB, YKpelleHHbIX Ha Kamepe (oro-
annapata. OHY NMO3BOJIAIOT BHAeTb OObEKT CheMKH B Mpefesaax
YIJ0BOTO NoJist 06beKTHBA, YCTAHOBJAeHHOro B (oToanmnaparte
(puc. 17). Takue BHIOHCKATEJIH NMPUMEHSIOT JIHIb B KayecTBe
BCIIOMOraTe/IbHbIX, TAK KaK B HUX CJOK-
HO BHIeTb OJHOBpPeMeHHO ¢ JA0CTaToH-
HOMl YeTKOCTBbIO O6BEKT CHEMKH H paMKy.

3eprKkaJdbHbBe HajgKamMe)p-
Hble BHJAOMCKATeJH paclo-
JIOKE€Hbl HaJ KamepoH QoToannapara
H TIOCTPOeHB! MO ONTHYECKOH CXeMe, B
Pye. 17 KOTOPOH OOBEeKTHB BHIOHCKATeId CO3-
Pamounblit BrAOHCKATEIb Jaet y[306pa)KeHHe 06"beKTa CbeMKH B

3epkaJde, OoTpaxarollen 3TO H3o00pazxke-
HHe Ha IMH3Y, HMePUIVI0 B LEHTpe
MaTOBbI/l KPYXKOK, & Hal JIIH30{ NoMelleHa Ayna, CcrnocobeT-
BVIOULAsA JIVUILEMY PacCMOTPeHHIO H3o0paxkeHHs (puc. 18).
H3o6paxkeHre MoavuaeTcst 3ePKaJIbHbIM 1O OTHOLIEHHIO K 00b-
eKTY CbCMKH, T. e. ero jeTa.lll CNpaBa OKa3sblBAKTCS B BHIO-

s

(AR
PJ i

Puc. 18 Puc. 19
3epKanbHblit HafKa- 3epranbublit BHYTPHKAMCPHBI
MepUblil BHAOHCKATe/ b BHAVHCKATRD

ckarese cjieBa, H Hao6opoT. C TakiM BHAOHCKATeTeM 3epKasb-
HGe H300paskeHHe MOXKeT HPHBECTH K OWHGOYHOMY Orpesele-
HHIO HampaBJjieHHs JBH)KeHH oObeKTa cbeMkH. Kpome Toro,
11300paKeHHe B BHIOKCKaTele CMellleHO N0 OTHOILEHHIO K H30-
OpaxeHHIO, MoayyaeMOMY Ha (oTomaTepuasie, Tak Kak 3ep-
KabHbIl BHIOWCKAaTe/b pacroloxeH Hal KaMepoi, B KOTO-
po#t Haxoautcs oromaTepral. DTO CMelleHHe, Ha3biBaenoe
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napaJd.Jakxcon, oco0eHHO 3aMeTHO CKa3blBaeTCsl NpH
cpeMKe O0.JM3KO PacloJoAkeHHbiX 0ObeKTOB.

3epKkaJdbHbie BHYTpPHKAMepHB € BHIO-
HCKaTeJNH HaxoisATCd BHYTPH KaMmepbl H MOCTPOeHbI M0
ONTHYECKOH CcXeMe, B KOTOPOH OAHH U TOT 2Ke OOBbeKTHB HCIMOJIb-
3yeTcs Na BHJOMCKaTes s W cbeMkH. [IpH ycTaHOBKe rpaHull
00beKTa CLeMKH OObeKTHB NpoelHpyeT H306paKeHHe Ha OTKH-
JbIBafoOLleeCsl 3epPKd.10, KOTOPOe B CBOIO Ouepelb MPOELHpPYeT
n3o6paxkeHue depea CHCTeMY JHH3 M MPU3MY K TIJasy Ha-
pmonaress (puc. 19). Buanmoe uszobparkeHne nonayuaercs npa-
BHJBHBLIM 10 OTHOWEHIII0 K OObeKTY cbeMkil M 0e3 mnapad-
Jakca.

Teneckon“vuyeckue BHUJOHUCKAaTeaAH pac-
M0JI0KeHbl HAj] KanmMepoH H 1OCTPOeHbl [0 ONTHUECKOH CXeMme,
B KOTOPOH TlepefHsst JHH3a CJIVKHT OOBEKTHBOM BHIOHCKa-
Teld, a 3ajAHAA JHH3a — oky.adApom (puc. 20). Bo MHorux
doToannapaTax 3aiHAa JHH3a Cle/aHa NOABHKHOI, NO3BOJAIO-
el peryjaupoBaTh ee no rnasy Habuaioaarens.

3epKadbHO-TeJdeCKONHYEeCKHe BHIOHC-
KaTeJ H pacrnojoeHbl H MOCTPOEHbl TaK Ke, Kak NPOCTbIe
Te/leCKONHYeCKHe, HO OTJHYAKTCA TeM, YTO ¥ HHX Ha 3ajiHeH
CTODOHe TiepefHeil JMH3bl HaHeCeH MOJYNPO3pPauHblil 3epKaJb-
HbIH CJ0H, OTpa)kaouwui Ay4yH, HAyLIHe OT PaMoOK, BbIIpaBHPO-
BaHHBIX Ha TMJaCTHHKe M 3amnoJHeHHbIX 6e70fi  KPacKo#.
Bnarogapsa 3ToMy O1HMM M TeM Ke BMIOHCKaTeJeM MOXKHO
NoJIb30BaTbCsl 1715 OnpelesieHHs TPaHHU 06beKTa CheMKH MpH
¢oTtorpacpupoBani 00BEKTHBAMH C Pa3HbiM (POKYCHBIM pac-

CcTOfIHHeM (puc. 21).
] =
.._‘_ él.
A BB

Puc. 20 Puc. 21

Teneckonnueckuit Bi- 3epKadabilo - TedeCKOUYecK it

ponckatean BHAOHCKATEAD
yHHBepCaﬂbele BUAOOHCKATean yCTta-

HaBJIHBAIOTCA B CrelHalbHOe THe3/l0 C 1a3aMHu, Pacrio/oxKeHHoe
Ha BepxHell KpbllKe KaMepbl, H CJAyxKaT A1s ONpele/eHHS
TPaHHU 0o0beKTa CbeMKH TNPH paGoTe CO CMeHHBIMH OOBEKTH-
Bami. [To cBoelt onTHuecKoli cxeMe yHHBepCa/bHbie BHIOHCKA-
T/ OTHOCATCA K TeJIeCKOMHYECKHM CHCTeMaM C TpPH3MeHHbIM
oGopaunBalonM  GI0KOM, KOTOPBIi \CTAaHOBIEH MeXAY OKYy-
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JAPOM M Kal1poBoi paMmKoil. B peBonbBepHOi rosoBke BHao-
HCKaTedsl YKpenJieHo NATb OOBbeKTHBOB, HMEIOLHX TakHe e
YIJIOBble NOJISi, KAaK ¥ B CMeHHbIX 00BbeKTHBaX ¢ (DOKYCHBIMH
paccrosiuusmu 28, 35, 50, 85 u 135 ma (puc. 22). Jas onpege-
JleHHA BeJHYHHBbl MONPaBKH Ha napaJijlakc Ha G0KOBOH CTeHKe
peBOJibBepPHOiH T[OJOBKM BHMAOHCKATeNs CllefaHa MeTKa.
CMeHHB e BHIAOHCKATEJH YCTAaHABAWHBAKTCS
B [He310 ¢ IasaMH, pachnojioKeHHoe Ha BepXHeH KpblliKe
KaMmepbl; OHH CJIYXKAaT AJsl ONpelefleHUs] TPAaHHL OOBEKTa CheM-
KH, GoTorpadupyemMoro To/bKO OLHUM M3 CMeHHbIX O6beKTHBOB,
uMmetolnX (OKYCHOe paccTosHHe, Hanpumep, 35 wiau 85 mm.
Kaxablit U3 cMeHHBIX BHAOHCKaTe el VcTaHaB.HBaeTcsi B (oTo-

Puc. 22 Pue. 23
YHHBepCaAbHBI BHAOHCKATEAB CMenHble BHAOHCKATENH

annapate NpH HCNOAb30BaHHUM COOTBETCTBYIOUIErO OOLEKTHBA
(puc. 23). CMeHHble BHAOHMCKATENH MOCTPOEHbl N0 ONTHYECKOH
cXeMe, NPHMeHEHHOH B NMPOCTHIX TeJIeCKOMHYECKHX BHJOHCKA-
TesiX.

UTo6bl HCKJ/IOYHTH OLIKMOKH H3-32 Mapaljiakca, HeKOTOpble
BHIOHCKAaTeIH HMelT INapajiakTHYeCKHe OTMeTKH, MOKasbi-
BalolllHe, KYyJa H HACKOJAbKO CABHraercsi noje 3peHHs, eCld
06beKT CbeMKH pacrojiokeH Gnu3ko K c¢oroanmnaparty. Ecte
M Apyrue ycTpoicTBa JJisi yCTpaHeHHs rnapaJiiakca B ¢oroan-
napare.

BoabinHeTBO BHOoHCKaTenell cHaGkeHO A M OTM TP H H-
HbiM YCTPOHCTBOM— JHH30H Ha OKYJspe BHIOHCKA-
Teas. JIHONTpHHAHOe YCTPOHCTBO IMO3BOJISIET KOMIIEHCHPOBATH
HeJloCTaTKH 3PeHHd B npefesiax =5 AHONTPHI.

CoBMellleHHe ONTHYECKOrO H300paX<eHHs, CO31aBaeMOro
00BEKTHBOM, € MJOCKOCTbIO (DOTOMATepHaaa, llOMelleHHOoro
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pHYTPH Kailepbl, Ha3bIBaeTCsi H a8 B O LK O i o6beKTHBA
ja pe3KocCThb.

HaBonka 00beKTHBAa Ha Pe3KOCTb OCYILECTBIACTCSH HECKO/Ib-
kUM cnocobamu:

O WKaJde paccToaHHR— olpeleneHde paccros-
1114 10 0OBeKTa CbeMKH M YCTAHOBKA O0BEeKTHBA Ha TIOKasarednb
|uKabl, HaHeceHHOi Ha onpaBe 00beKTHBA (pHC. 24);

nNo CHMBO. aM— YCTAHOBKA obbeKTHBa Ha paccTtos-
nie, OTMe4yeHHOe Ha creuHa bHOM KJaBHLIe WKW ompabe 00b-
CKTIIBA C ONpeileJeHHbIM CHMBOJIOM — H3006paXkeHHeM MopT-
peta, neiizaxka H Ap. TO PaccTosinue QUKCHPOBAHO ANS Kax-
40f1 onpeleeHHol TPynnbl 06HEKTOB CheMKH (pHC. 25);

Piic. 21 Puec. 25
[llkana paccToniui Illkana ciMROJIOR

no Hs3obpaeHHIO Ha MaTOBOM CTeKJIe—
BH3YaJbHAs OLEHKA pe3KOCTH H3006paeHus, paccMaTpuBae-
MOrO Ha MaToBOM cTekJe. Fi3oOparkeHHWe MOXHO NOJYUHTH
npAMOil MpoeKLHed ero Ha MaToBOe CTEKJO WJIH MaToByio Mo-
BEPXH(}CTb JIHH3bl C NTOMOULLIO OHTHQECKOﬁ CHCTeMbl, BKAKOYALO-
wei sepkano. Hanpumep, B nByXxoGbeKTHBHOM (oToannapare
(pHc. 26) OOGBEKTHB BH/AOMCKATEJ S, KECTKO CBSI3AHHBIH CO Cbe-
MOYHBIM OGBEKTHBOM, HCHO.I]bS)’ETCF] H o4 YCTZ‘]HOBKH ChbemMoYy-
HOTO OOGBEKTHBA Ha pe3KocTb. B 0lHOO6BEKTHBHOM 3epKasibHOM
toroannapate (puc. 27) nepemelleHHeM 00bEKTHBA BIOJ/b ero
ONTHYECKOH OCH HAXOAAT MOJ0XKeHHe, PH KOTOPOM H3o00paxe-
HHe KaxeTca HaubGonee pe3kHM. TOYHOCTH HaBOAKH OObEKTHBA
no H300pa)KeHHI0 Ha MaTOBOM CTeKJ/e 3aBHCHT OT OCTPOThI
3penun cortorpada, ApKOCTH H300parKeHHs1 HA MaTOBOM CTeKJe,
KayecTBa MaTHPOBAaHHOH NOBEepXHOCTH M Macwraba u3obpa-
JKEeHHS,

YTo6bl MOBLICHTE SPKOCTb H300pa)KeHWsi Ha MaTOBOM
CTeKJie, HaBOAKY OOBEKTHBA Ha Pe3KOCThL YacTo BeAyT IpH
MOJIHOM OTKPBHITHH JAMacdparmbl o6bekTHBa M otorpadupyior
npH Takoil auadparme, Kotopasi ofecreurBaer HeOGXOAHMYIO
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rayOHHY Pe3sko n3obpaykaemoro npocrpancrsa. B stom cayuae
oueHb y106HBI OOBEKTHBLI € lIpbiratrouiedt adparmoii, yera-
HaBJIHBaeMOH NPpH CbeMKe 1O YIiopa.

,HJ]H IIOBbLIIIEHHSA TOYHOCTH VCTaHOBKIL oObeKTHBA Ha pes-
KOCTb MO H300payKeHHI0 Ha MaTOBOM CTeK/e B OJHOOODbEKTHB-
HBIX 3epKajbHbIX (hoToanmnapatax CTajd NpHMeHATb ¢ 0 K -
CHPOBOUYHBE KJHHDH, NpeicTaBisioulie cofoit JBa

Puc. 26 Puc. 27

Hapoaxka Ha pe3kocTth Haroana na peskocTk no H3obpasennin B oa-

no  uaobpamennw n nooGbeKTHRIOM oToannaparte: /— H3i0paaie-

ABYXOOLOKTHEIIOM  (hu- nie o6herTa CheMK B o6BeKTHRE, ¢ — 130-

TOAlapaTe Gpaskenve B 3epraie. J — niodpawenne B
nenTanpuive, 4 — Miochpamciiie B OKYIspe

HeOGOMbLIHX CTEKJASHHBIX KJII1IHA, TOMEIeHHbIX B KPYIJoe
yrayGsieHHe, B IleHTpe MaTHPOBAHHOH NOBePXHOCTH 3epKaJb-
HOro BuuoHuckartedsa (puc. 28). Ilpu HeTouHOIi VCTaHOBKe 0Ob-
€KTHBA Ha Pe3KOCTb YaCTH H306parKeHHs CMellaloTcs B pasHbie
CTOPOHBI BJOJb JIMHHH paszjena.

B coBpemenHbIX OIHOOGBEKTHBHLIX 3epKaJbHbIX ¢oToarn-
napatax HaBoJKa OObeKTHBA Ha pPe3KOCTb OCYULIECTBIfAEICS
MHKpopacTtpowM (puc. 29), npeicraBastoluM codoi
Habop crelHasbHbIX Npusmoyek. [1pH HeTOuHOH HaBolKe 00b-
eKTHBa B BHJIOHCKAaTe/le BO3HHKAKT JABa PasMbITBIX ]’]306[)3?}(8-
HHsl oOGbeKTa, H HaobOpoT,— NpH TOYHOII HaBOlKe OGLEKTHBA

44



JBOEHHe H300parkeHHs HCye3aeT i CTAHOBHTCA yeTkuM. Mukpo-
pacTp MOMeWIOT B LEHTPe Moas BHAOMCKaTeds, OH NMO3BOSET
NOBLICHTb TOUHOCTb HABOAKH OOBeKTHBa HA Pe3KOCTb H HCKJIO-
yHUTb MAaTOBOe CTEKJ0, CHHXKAwlllee SIPKOCTb H300ParkeHHS.
BoKpyT MHKpopacTpa OOblYHO Pacro;I0XKEHO MaroBoe KOJbLO,
HeoOXOAUMOe /751 OUEHKH TIJVOHHBI De3KO H300paxKaeMmoro

NPOCTPAHCTBA.

Puc. 28

YCTpoicTnO € (OKYCHPOBOUIIBIMH
KAHHbSIMII @ — cXeMa: [ — MdTo-
Basl NOBEPXUOCTh, 2 — (POKYCHPO~
BaHHbI€ KAUHDBS, 3 — JHH3a Dpe-
Heds, O — AeiCTBIL KAHHbCR

Puc. 29

YeTpoiieTBo A% 112B0AKH Ha
Pe3KoCTb €  MHUKPOPacTpoOM:
1 — Maronast noBepXxHOCTh,
2 — MukpopacTp

[lo nanbHOMepY VCTaHOBKA OGBEKTHBA HA Pe3KOCTb OCyliie-
CTBJ/ISIeTCA C MOMOULbIO 1aJbHOMEPHOIO YCTPOIHCTBA, CBA3aHHOTO
C fnepeMelleHHeM OODbEKTHBA, B 3aBUCHMOCTH OT pacCTOAHHUSA
10 ofbeKTa cbeMKH. [la/bHOMeDHble YCTPOHCTBA MOrVT OBITb

pasAHYHBIMH O KOHCTPYKUHH.
Hanpumep, ogHo u3 Hux noct-
POeHO TNO  cJenylled cxene
(puc. 30): paccnatpuBas 06b-
€KT CbeMKH Yepe3 Mo 1\ npo3pau-
HYIO TJIaCTHHKY, Habawojateb
BHAHT OHOBPeMeHHO 1Ba H300-
paxeHusi: oaHO — HenocpenacT-
BEHHO Yepe3 MOIVMPO3PaYHYIO
NIaCTHHKY,  apyroe — rmocae
OTpax<eHHs OT NpH3MB H MNac-
THHKH. TloBopaunsasi npusmy
BOKDPYT OCH crieuna’ibHbIM yCT-
PONCTBOM, BblBeeHHBIA HAPYKY

Puc. 30

Jlaasuorep AAS HaBOAKK HA Pe3KoCTb
obbeKTiIBa: [ — NOAYIPO3PAYHES hiNd«
CTHHKA, 2 — OpYKiHa, 3 — OODBEKTHB,
4 — pbiuar. compHKacawuiica ¢ on-
paBoii 0o0bekTHBA, § — ONTHYECKHI!
KUK, 6 — DpU3Ma
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W CBfi3aHHbIM C liepedellleHeM OODLEKTHBE, MOAKHO J10OHTHCS
TaKOro MOJO0XKEHHs, NPH KOTOPOM 0062 H300pa>keHusi oOBeKTa
CBheMKH coBnagyr (puc. 31). B 3ToM cayuae 06beKTHB OKaxKeTcs
TOYHO HaBeAeHHBIM HA Pe3KOCTb u3oGparkeHusi. OGLeKT Hab.1t0-
aaeTcst B JlaJbHOMepe CKBO3b JBa €ro OKHa, paclo/oKeHHble Ha
nepenHedl creHke. UeM 6oJibllle pacCTOsSHHE MEXKAY BXOIHBIMH
OKHaMHM, TeM TOuHee paboTaeT najbHoOMep. PaccrosiHue ey
HeHTPaMH STHX OKOH HasblBaloT 6a30H QaJdbHOAMEeDa,
4 cax JaJbHOMep — BH Y TP M 6 a3 H Bl M.

a 6
Puc. 31
Haobpamkenne » aaantioxepe: a — tiepeikoe. € - - Pe3Koe
bBonsiluHCTBO COBPEMEeHHbIX Cl:)OTOElIIHElpE]TOB HMEKT

BHYTPHOA3HbLIH AajJbHOMEp, COBMELIEHHBIH C BHIOHCKATeeh,
YTO OYeHb YNOGHO Rasi paBoTbl, TaK KakK [03BOJSET OJHOBpe-
MEHHO HaBOJHTb OOBEKTHB Ha PE3KOCTb H YCTAaHABAMBATb Ipa-
HHUB! O0beKTa CBheMKH. TOYHOCTH JaJjbHOMEpa MOBbLILIAETCS
Gsaronaps TeJeCKONHYEeCKOMY BHAOHCKATEI0, YyBeJAHUHBAIO-
uiemMy u3obpaxkenue. OLHAKO BHYTPHOA3HBIMH JaJbHOMEPaMH
MOXCHO YCMelHO M0J1b30BaThCA MPH 06BEKTHUBAX C (POKYCHBIN
paccTosiHieM He GoJiee 135 mm U C OTHOCHTE/LHBIM OTBEPCTHEM
He Bbiwe 1:1,6—1:2. OObsAcHsAeTCs 3TO HeAOCTAaTOYHOI
TOYHOCTbIO U3MepPEeHUs PacCTOSIHHH AaJbHOMEPOM 11§ AJMHHO-
(OKYCHBIX H CBETOCUJAbLHbLIX OOBEKTHBOB, JalOIHX MaJjyio
rJyOHHY Pe3KO H300pa)kaeMoro I11pOCTPaHCTBA.

[1pu conoctaBieHHu cnoco6oB onpeaejeHUs IpaHuLl 06beKTa
CheMKH H HaBOAKH OOBEKTHBA HA PE3KOCTb TPYAHO OTBETHTb,
KaKoH M3 crnoco6oB ayuwinii. Kaxkabli H3 HHX HMeeT CBOM
ITPEMMYIIIeCTBA U HEeJOCTATKH.

Hanpumep, BHyTpuba3Hblll fasibHOMEpP, COBMELLEHHbI C BH-
JIOHCKaTeJ/leM, ya0o0eH TeM, 4TO M03BOJsieT ObICTPO OINpeReadaTh
rpaHulbl O0beKTa CheMKH, BHIETb OOBLEKT ChEeMKH B MOMEHT
3KCMNOHUPOBAHHUSA, HABOAUTb OOBEKTHB Ha Pe3KOCTb He3aBH-
CHUMO OT YCTaHOBJIEHHOH AuadparMbl U MpH c1a00M OCBELIEHHH,
NPHMeHATb OYeHb KOPOTKO(POKYCHBIE CiMeHHbie OOLCKTIHBLI.
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K nenocTaTkaM BHYTPHGa3HOro jalbHOMepa, COBMellleHHOT o
¢ BU/OHCKaTe/JeM, cCJelyeT OTHeCTH: HaJMuHe TNapaJiakca,
HeTOYHOe OMNpeflesieHHe TpaHUL OObeKTa CbeMKH, HeBO3MOX-
HOCTb BH3YaJbHO OlleHHBaTb TJYOGHHY pe3ko H300paxaeMoro
1IPOCTPANCTBA, OrPAHHYEHHOCTb HaGopa CMeHHbIX O0beKTHBOB
i HMCBO3MOMXHOCTL TOJIb30BaHUS OODLEKTHBOM C MNepeMeHHbiM
(hOKVCHBIM  PACCTOSIHHEM, CJOXHOCTb PaGoThl NPH  MHKPO-,
MaKpo- H PenpoAYKLHOHHLIX CheMKaX.

(_nioco6 HaBOAKH OObEKTHBA HAa PE3KOCTb MO BHYTPHKaMep-
HCMY 3epKafdy yaoOeH TeM, 4YTO OTCYTCTBYeT napasdfakc u
MOXKHO TIOJIb30BaThCs 6O0JbIIHM HabopoM OOBEKTHBOB, B TOM
yucae H OObeKTHBAMH C NepeMeHHbIM (JOKYCHBIM PacCTOSIHHEM;
BH3YaNbHO OLEHHBaTb TIJyOMHY pe3KO H306parkaeMoro mnpo-
CTpPaHCTBa, NEHCTBHE CBETODHNLTPOB H APYIFHX ONTHYECKHX
H4Ca/10K Ha OO6BEKTHB; TOYHO YCTAaHAB/JHWBATh T'PAHHULBI O6GBEKTa
CheMKH; KauyeCTBEHHO MPOH3BOIHWTb MHKDPO-, MaKpO- H pelnpo-
JIVKILHOHHYIO ChHEMKH.

" K memocTaTKaMm 3TOro Clioco6a MOXHO OTHECTH Heo6XOi-
MOCTb HaBOJWTb OOBEKTHB Ha Pe3KOCTb MPH OTKPLITOH IHa-
¢parve, a cbeMka MpH Apyroil aMadparme Bbl3blBaeT I05B-
NeHile Ha)XWMHBIX, NPBHIFAOWHX H IPYyruX BHAOB AHadparn;
NOHM)KEHHAas] TOYHCCTb HABOAKH OOBEKTHBA Ha PEe3KOCTb, OCO-
GeHHO TIpH caaboM OcBellleHHH OODBeKTa; CJ0XKHOCTb NpHMeHe-
HUSl OYeHb KOPOTKO(OKYCHBIX OO6BEKTHBOB; NepepblB B HAOJM0-
HeHuK 33 OObeKTOM B MOMEHT CbeMKH. [Lif  ycTpaHeHHS:
nocJ/JielHer0 Hel0CTaTKa B HEKOTOPbIX ¢oToannaparax npHUMe-
HAIOT MOpraljllee 3epKaJdo, KOTOpoe 3aTeMHseT
nofe 3PeHHs BHIOHCKaTesasl NPHUMEpPHO Ha Y/,, cexk (TOJBKO Ha
Bpema cpabaTblBaHUA 3aTBOpaA).

JKCNOHOMETP — H3MEPHTEbHOE YCTPOMCTBO AJ1s1 onpesiese-
HHSI 3KCIIO3HLHH BO BpeMsl CHEMKH.

BaxXHeHIIMMH 4acTAMH 3KCIIOHOMETPAa SBJASHOTCH: ¢ O T O-
3J eMeHT — QOTO3eKTPHYECKHH NDHEMHHK H3JYy4YeHHA H
ralbBaHOMETD — npuOOP 4151 H3MePeHHST CHJbI 3J1eKT-
puueckoro ToKa. (POTO3/NEeMEHT MOXeT ObiTb CeJeHOBbIM HJH
CePHHCTOKAJAMHEBBIM.

B ceneHoBOM ¢oTos.deMeHTe nog neficT-
BHeM CBeTa BO3HMKAeT NMOCTOAHHBIH 3JeKTPHUYe-
CKHU#A ToxK. Cuia ero noytu npornopuHOHaIbHA OCBeLieH-
HOCTH MNOBePXHOCTH GOTO3/1eMeHTa.

B cepuucrokaamMuesom poTosaeMeHTe,
Ha3piBaeMOM QPO TOPE3HCTOPOM HAM POTOCON P oO-
THBJEeHHeM, Noi JeHCTBHEM CBeTa NPOHCXOAHT CH H X e-
HHe 3JeKTPHYECKOToO CONPOTHUBJACHHSH MO
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Mepe VBeanvennst ocBellteHHOCTH Hd €ro NOBCPXHOCTH. Ct‘pllli'
CTOKajMieBble (PoTO31eMeHTLl padoTdlT TOIbKO 1pH Nojaye
K HHM HanpsiAeHs ot .\HIHHB']’H)])H(JFI 63'1'apeu.

[Tepea orosiemMeHTON VCTAHOBIeH OT pPaH HUYUNTeE b,
nponvckawoulii ¢Bet B npeleax YII0BOro nolsi o0beKThBa
cdortoannapara.

Orpannunteds 118 CedeHoBoro otosieveHta B 00.1b-
WHHCTBe C.J1V4deB BbllNOJHeH B BHle 1 HH3bl €C sAuye M-
KaMl Il pelweTkKH, pacloloKeHHOi 3a 3TOH .111H30il.
B cBsizn ¢ Ten, 4To cepHHCTOKaIMHeBblH doTodaeMeHT B 5— 10
pas uYVBCTBHTe.bHee CeleHOBOro (pOTO31eMeHTa, I1.101a1b
CEePHHCTORAIMHEBOTO C})OTOBJEMGIIT& MHOro MeHblUe Cef1eHOBOro,
COOTBETCTBEHHO YMeHbllueH H OrpaHHuHTeIb, KOTOPbIH lenaicT
B BHIe lI]JOCTOIui JHH3BL C VIJOBbB M ITOJeA 30
OpaxeHnus, paBibiM 00bekTHBY ¢oToanmnapara.

[aabBanonveTp HMeeT  JorapiiMHYeCKYio  3aBHCHMOCTb
MesKAY  3aMepsieMOH  sIDKOCThIO OfbekTa H \IJIO0M MNOBOpOTA
CTPCIKH.

DOTO31eMEeHT IKCIOHOMETPA MOKeT GbiTh Pacnosoxen B ne-
peaneli crenke KaMepbl Hal OOBLEKTHBOM, COOKY OOBCKTHBA,
BOKPYT OOLEKTHBA MM BHYTPH Kasepbl (puc. 32).

il

Pure. 32
SheBoHoMeI PR B oorcannapater @ — nal efrentirem, 6 — cory obLenTaBa, 6 —
FCRPAT 00 LCRTI R

Pacnoaozenne cepHICTOKAINHEBOr0 (oTO3aeMeHTa 103a1H
O0BCKTHBA B O1HOOOBEKTHBHBIX 3epka.lbHbiX (oToannaparax
CynTaeTcs HanavywiM. B 310M cavuae GoTO31€MEHT VUHThHIBAET
Bce (haKTOPbl, VHACTBVIOULHE B CO31aHilil GITHYUECKOro n3obpa-
JKEHHS: CBETOIPONyCKaHHe 00BLEKTHBA, VMeHblIeHHe ero CBeTo-
CHJbl TIPH CheMke Ha 6.17M3KOM pacCcTOAHHH, KPATHOCTDb CEeTo-
hUABLTPA U IPVTHX HACA10K Ha OOBEKTHB W T. 1.
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dortoannapaTbl, HMelOLIHe BCTPOEHHbII 3IKCNOHOMETP, MO-
ryvT ObiTb HeaBTOMATHYECKHMH, MOJYyaBTOMaTHUECKHMH H aBTO-
NATHYCCKHMH.

B HeaBTOMaTHyecKoOM ¢poToannaparte
5KCIIOHOMETD BCTPOEeH, HO He COelJlHeH C 3aTBOPOM H O00beK-
THBOM. [IpH TakoH KOHCTPYKLHH 3KCIIOHOMETPOM CHaya.a 3a-
MepsoT SIPKOCTb 0ObEKTa CheMKH, a 3aTeM N0 KajbKY.JsTopy
onpelensiloT 3HayeHHe JHadparmbl OObeKTHBA H BeJHYHHY
BhIEPKKH 3aTBOpPa, KOTOpble 06eCneyHBalOT MPaBHJIbHYIO
sKCro3HuUMl0 115 QoTtoMaTepuana. lanee, B 3aBUCHMOCTH OT
XapakTepa CloxeTa CbeMKH, MoabHpalT guadparMy H.H Bbl-
JdepKKY H PYKOM YCTaHaBJMBalOT HX Ha WIKaJaX OObeKTHBa
1l 3aTBOpA.

B noasyaBTOoMaTHuyeCcKOM ¢goToannaparte
3KCNOHOMETP BCTPOEH H coeldlHeH ¢ AHadparMoil 06beKTHBA
11 C 3aTBOPON MeXaHHUYeCKHM HJIH 3/1eKTPHUECKHM YCTPOHCTBOM.
DKCNOHOMETP HanpaBAsiloT Ha OGbeKT CbeMKH H, Habawonas
B OKHO BM/IOMCKAaTeJisi, NMOBOPOTONM YCTAHOBOYHBIX KOJell Bbl-
Jlep>KKH M avadparmsl COBMELLAIOT CTPeNKY TrajJbBaHOMeTpa,
BHAHMYIO B ToJle 3peHHs! BHAOHCKATeNsd, C KaKUM-JHO0 HHAeK-
COM, MOCTOSIHHO NOMellleHHbIM B BHAOHCKaTeje. I1pu coBielue-
HUHM CTPEJKH TajbBaHOMETPAa C HHAEKCOM YCTaHaBJAHBAIOT NO
OTJeNbHOCTH AuadparMy oObeKTHBA H BblAEPXKKY Ha 3aTBope,
VUUTbIBAsA XapaKTep CloxKeTa CbeMKH.

B aBToMaTtHnueckoyM hpoToanmnmaparte 3KC-
NIOHOMETP BCTPOeH M ynpaeJjsieT I1uadparmoil o6beKTHBA M 3a-
TBOpPOM. B 3TOM cJ/yyae nepBOHAua.IbHO YCTaHaBJMBAIOT JHOO
BbIAEPXKKY Ha 3aTBOpe, JHOO AHadparmMy o0beKTHB2 B 3aBHCIi-
MOCTH OT Clo:KeTa CbeMKH. 3aTeN Hamnpab/sioT 3KCIOHOMETP
Ha OOGBEKT CHeMKH M, HaXKaB Ha CNYCKOBOH pbluar, NPOH3BOASAT
3KCNOHHpOBaHHe (oTOMaTepHana. Bo Bpemsi 3amepa sipKOCTH
00beKTa CYeTHO-pellalollee VCTPOHCTBO B 3KCMOHOMETPe pac-
CYHTBLIBAET HYXKHYIO 3KCNO3HLHMIO M yCTaHaBIMBaeT JHOO Ana-
bparmMy o6beKTHBA, JIHGO BbIIEPKKY Ha 3aTBope. O6bIYHO B N10.1e
3peHHfl BHMAOHCKaTedss eCTb CHTHaJbl, KOTOpble Npenylpek-
JaloT O TOM, YTO MPH JAHHBIX VCIOBHSIX OCBeLIEHHA OObeKTa
H TpH paHee YCTAaHOBJEHHON BbllePXKKe Heab3s MOJYyYHTh
NPpaBHJbHYIO 3KCMO3HUHMIO. B 3THX cayyasx BeaHyHHY
BbIJePXKKH PeryiupyiorT 10 TeX NOp, NMOKa CHTHajdbl B BHJO-
HCKaTe/sle He MepecTaHyT 3alpeliaTb ChEMKY.

HTo6bl nosmyaBTOMaTHYeCKHe H aBTOMaTHYeCKHe 3KCMOHO-
MEeTpbl MpaBHAbHO ONPeNeNAJIH 3KCNO3HLUKIO, HX YCTPOHCTBA
AOJIKHBI YUHTBIBATb H CBETOYYBCTBHTEIbHOCTb (hOTOMAaTepHaJa,
3apsikeHHoro B (otoannapat. Jaa storo B ¢oToannaparax
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MPHMEHSIOT Pa3’iHyHble 110 KOHCTPYKLHHM NPHUCHOCOGJEH!sI,
3ajlaya KOTOPLIX — OTperyaupoBaTh IKCIIOHOMeTPHUECKOe YCT-
pOICTBO Ha onpeleleHHYIO BelHUHHY CBETOUYBCTBHTENbHOCTH
¢oTomaTepuasna.

B nessx eule 60.1bl1€r0 yNPOUEHHS Mpollecca CbeMKH Bbi-
nyckalorcs Qoroannapartsl € NPOTPAMMHBIM  3KCMOHOMETPII-
YeCKHN VCTPOHCTBOM MO.JYABTOMATHUECKHM HJH aBTOMaTHYe-
CKHM.

B Qotoannapatax ¢ NOJAyaBTOMAaTHYECKHA
NpoOrpaMMHLMN YCTPOHCTBONM nepel CbeMKOli
BBIMOTHSAIOT NPe1BapHTENbHO JHIWb O4HY ONepauHio — NoBOpa-
4iIBalOT PYKOH VCT2aHOBOUYHOE KO.1blO A0 TeX MOp, NOoKa CTpeJika
Ta.bBAHOMETPA He COBMECTHTCS C HMHIEKCOM B I0Je 3peHiis
BHIOHCKATens.

B ¢oroannapatax ¢ aBTOMaTHYeCKIHM Ipo-
rpaMMHBIM YCTPOHCTBOM [MpelBapUTeIbHBIX Ofle-
pauuil HeT. IlpH Ha)kaTHW Ha CNVCKOBOH pblyar 3aTBOPa Hy k-
Hasl 3KCMO3HUHS YCTAHABJIHBAeTCHd aBTOMaTHYECKH.

[lporpaMMHOe 3KCIIOHOMETPHUECKOe YCTPOHCTBO OCHOBAHO
Ha CcoueTaHWHW BbllepxkKa — aAuadparma, NPH KOTOPOM Kaik-
JOMY 3HauyeHHWIO BbIIEPXKKH  COOTBETCTBYeT OllpejeieHHOC
3HaveHHe auadparMbel o6bekTHBa. B 3aBUCHMOCTH OT SIpKOCTH
0o6beKTa, 3KCMOHOMeTPHYecKoe YCTPOHCTBO oTpabaTblBaeT Ka-
Koe-1H60 OJHO coueTaHHe Bbllep:KKa — aAnapparma. Ilose 3pe-
HUS BH/IOMCKATeJssi HUMeeT JBa CEKTOpa, HanpuMmep 3eleHbld H
KpacHbif; 3eJieHbiH — paspelualomidii CbeMKY, KpacHblH —-
3amlpelialouni creMKy. B Tex cayyasx, Korja yC/a0BHS CheMKII
He OTBeyaloT TPeOOBAHHSAM YCTaHOBJIEHHOTO B npubope Habopa
coyeTaHH#, CTpesKa rajbBaHOMeTpPa OKa3biBaeTCs BHE CEKTOpa,
paspelalomero CbeMKy.

OnHonporpaMMHBe 3KCNHOHOMETDPHUYe-
CKHEe YCTPOHCTBa oO4eHb YIOOHbI, TaK KaK 3HAYHTE/b-
HO ynpowalnT mnpouecc cbeMkKH. OnHAaKO OHH OrpaHHYHBAIOT
BO3MOXXHOCTH CBEMKH, KOrjla pasjH4Hble MO CloXKeTy OOBeKThl
HYKHO (POTOT paupoOBaTh NPH Pa3HBIX COYETAHHAX BbIAEPKKA —
nuadparma, HanpuMep: nopTpeTHasd CbeMKa —
npu HaubGodee OTKPLITOH AHapparme OObeKTHBA H KOPOTKOH
BbilepKKe; JaHAWadTHAA CbeMKa— NPH 3alua-
(pparMHpoBaHHOM OOBbeKTHBe H INPOLOJKHTETbHOH BbiiepiKKe.

Ons  ycTpaHeHHst 3TOTO HENOCTaTKa OLHOMPOTrPaMMHBIX
IKCNOHOMEeTPHYEeCKHX YCTPOHCTB CO31aHbl (poToannaparhbl, B Ko-
TOPbIX TPHMEHEHBIM HOTON POTPAaMMHb e 3KCMNo-
HoMeTpHUYecKHe ycTtpolicTtBa. OHH 3HaAuYH-
TeJbHO PACLUHPAIOT BO3MOXKHOCTH CheMKH, TAK KaK PaCCYHTAHBI
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TaGawua9

Ikasa CHMBOJOB HporpaMM, YCT2HABAHBAGMBIN B
doToannapare
PDKCNO3NHH-
HIOE YNEAO 3o | e0 | 125 | 250 | 500
Coyeranle BbIACpIKKa — numbpu»r\:a

8 30—2,8] 30—2,8} 30—2.,8 30—2.8 30—2,8
9 30—4 60—2,8| 60—-2,8 60—2,8 60—2,8
10 30--5,6| 60—4 125—2,81 125—2,8 125—2,8
11 30—8 60—5,6|125—4 250—2,8 250—2,8
12 30—11 60—8 125--5,6] 250—4 500—2,8
13 30—16 60—11 | 1258 250—35,6 500—4
B 60—16 60—16 |125—11 250—8 500—5,6
15 125—16 |[125—16 |125—16 250—11 500—8
16 260—16 |250—16 | 25016 250—16 300—i1!
i7 500—16 |500--16 {500—16 500—16 500—16

i1l HCCKOJbKO PasJIHYHbLX COYeTaHHi Bbllepxka — auadparaia,
KCTOPbIe MOFYT ObiTb VCTaHOBJIEHbl B 3aBUCHMOCTH OT CHOXKETd
9C1HEKTa CheMKH.

B matTunporpammuom @¢oToannaparte
BO3MOYKHBL ABTOMaTHYECKH YCTaHaBJHBaeMble COYETAHHA Bbl-
JAcpKa — fuagparma, npHBeleHHble B Taba. 9.

B nepsoii rpade Tabsaulbl NOMeUleHbl 3KCIO3HLHOHHBIC
411¢1a, KOTODBIMH MOKHO OLEHHTb 5IDKOCTb OOBEKTOB CheMKH
Il BeJHYMHY CBETOMYBCTBUTENbHOCTH ¢oTomatepuana. Llndpsi
30, 60, 125 M T. 1.— 3HaMeHAaTeJsIH BbilepKeK /g, Vso, V15 COK.

Kaxjpas H3 nporpaMm noabupaer NpaBHJABHYIO 3KCIO3Il-
U0 TepBOHAYaJbHO DYTeM YKOPAuWBaHUS BbIIEPKKH [0 Be-
JMYKMHBL, YCTAHOBJEHHOH Ha 1Ikajle ¢oToannapara, a 3areM
AitagparMupoBaHueM obObekTHBa. Hanpumep, npu ycTaHOBKe
Ha lWKaJje 3aTBOPa BbUIEPXKKH «125» 3KCIIOHOMETpHYeCKOe YCT-
poicTBO GyneT BbIGHPATh ONTHMANbHYIO S5KCMO3HLHIO M3 IeCATH
BO3MOKHBIX, NPefyCMOTPEHHBLX TpeTbeil Mporpammod. Eciu
APKCCTb OObeKTa M CBETOYYBCTBHTENbHOCThH (poTOMATepHasa
OUEHWBAIOTCH 3KCMO3MLUMOHHBIM yHucjaoMm «1O», To cpemka npo-
liCXOAUT MpPH BbLAEPMKKE 1/,,, cex M nHadparme obbekTHBa 2,8;
€C.TH 7K€ 3IKCMNO3HLHOHHOE YMCJIO OKaXeTcsi PaBHbM «9», TO
CberKa NpOM3OHAET MNpH  BbUepxkKe '/, cex, OauKakniues
K VCTaHOBJIEHHOH Ha luKaJje 3aTBopa.

MHoronporpamMMmHbie 3KCNOHOMETPHYECKHE YCTPORCTBA M03-
BOJAIOT OfpeleNaTh BblAePKKH W Anadparmbsl 06beKTHBa B 3a-
BHCHMCCTH OT cloykeTa 0OBeKTd CbeMKH M sKenaeMoro Xapak-
Tepa uszchpaxetin.
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Korga 3kKcrioHOMeTpHUYeCKOe VCTPOHCTBO [I151 ortomare-
pHana, 3apsiKeHHoro B (oToanmapart, He MOXeT MNOA06parhb
3KCMO3HLHIO H3 TPeAYCMOTPEHHbIX NporpammMaMH (BCJIeACTBHe
O4YeHb MaJOH SIPKOCTH OOBEKTa HJIH upe3MepHO 60.bLIOK),
B MOJle 3peHUsT BUAOHCKATes MOSABJISETCS NPeaynpexxaalouiHii
3HaK WK OJOKHpYeTCs CIVCKOBOH pbluar 3aTBopa.

DKCMOHOMETPHYECKOe YCTPOHCTBO B (poToamiapaTe MOXeET
ObITb OTK/JIIOUEHO, eCJIH MO KaKUM-JIHO0 COO6paKeHHsIM TIpe/Liio-
J1araeTcest BECTH CheMKY MPH SKCMO3HIUHMH, He YKJaAblBaIGULeHCs!
B HOpMaJbHble, NpeAVCMOTPeHHble NPOTrpaMManH.

Tunwm doroannapatos

Haiua npoMblulienHOCTb BbIyCKaeT oToannapartsl pa3aHdHbIX
KOHCTPYKUHMH — OT BecbMa MPOCTBIX M jelieBblX, paccuHTau-
HbIX Ha IUKOJBHHKOB, 10 OYeHb CJOXKHLIX M JOPOrHX, Tpel-
Aa3HaueHHbIX [  BbLICOKOKBa/IM(HLHPOBAHHLIX  oTorpa-
¢oB.

KoHeTpyKUMK  (poTOaNnapaToB HelpepbiBHO COBEPILEHCT-
BYIOTCST B CTOPOHY MaKCHMaJbHOH aBTOMATH3aUMH OINepauHii
Nno TOArOTOBKE K CbeMKe M YMPOILIeHHIO CaMoro mnpolecca
CbeMKH. ITH CTpeMJieHUs1 OOBSCHSIOTCS KeJaHHeM OCBOOOAHTb
cotorpaa OT BBIIIOJTHEHHS! TPYAOEMKHX TeXHHYeCKUX QYHKLHH,
pacuwiHpuTh 06JacTH TNpUMeHeHHs oTorpadHH, HNOBLICHTD
OMepaTUBHOCTb M AaTb BO3MOXKHOCTb (poTOrpacdy OGosblue yie-
JISSITb BHUMAHHS CHOXKETY, KOMIIO3HIMH, OCBEUIeHHIO U APYIHM
npo6.aeMam, CBA3aHHBIM C pellieHHeM TBOPYeCKMX 3ajau.
OnHoBpeMeHHO aBTOMaTH3alWs U YINpolieHHe CbeMKH Croco0-
CTBYIOT TNDHBJEYEHHIO HOBBIX MacC ¢OTOMIOOHTe el .

doToannaparthl KJ1aCCHPHUHPYIOTCS Kak 1o ¢opmaTy Kaipa,
Tak M IO CrocoOy HaBOAKHM OOBbeKTHBA Ha pe3kocTb. PoToarnmna-
paTthl AeJATCA Ha 1UKaJbHble, AaJbHOMepHble, 3epKaJbHble
OJHOOGBEKTUBHBIE, 3epKajbHble [JBYXOObEeKTHBHbIE, MaHOPaM-
Hble W Jp.

WkanbHuble otoannapatet («CmeHa», «Haiika», «Mukpou»,
«CHay3T» U AP.) MMEIOT KOPOTKODOKYCHble OGbeKTHBbI, KOTOPbIE
Lal0T BO3MOXKHOCTb JOCTATOYHO TOYHO HABOAHTbL Ha Pe3KOCTb
He TOJBKO IO 1lIKaJle PAcCTOstHHUI, HO M 1O cHMBOJIaM (pHC. 33).

doroannapatel «Yaiika», «<MHKPOH» H HeKOTOpble ApYyrHe
paccyHTaHbl Ha opmMaT Kajapa 18X 24 mm U NO3BOASIOT MOAY-
YHTb Ha CTaHJaPTHON 3apsike QoTon/eHKH 72 cHUMKaA. B ¢oto-
annapatax «CmeHa», «CHAY3T» U MM NOAOGHBIX Ha CTaHAApPTHOM
3apsake (OTOINIEHKH MOXHO MOJY4YHTb 36 CHHMKOB (POPMATOM
kaapa 24X 36 ma (puc. 33). It dortoannapaTel NPOCTHI IO
KOHCTPYKLHII H [lellleBbl, HMEIOT ofTekaemyio opny, najble
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yadaprTul 1 HeGoIbWYI0 Maccy. FIX MomHO HOCHTb B Kapuale,
IlUkaablible ¢oToannapartel NpejiHasHayaloTes AJast 1K po-
KOro Kpyra ¢otoatoduTeaeld, B TOM 4HCIe H 118 HaYHHAIOUHX.
3epkasbHble 0BHOOGbeKTHBHBIE doToannapatel — Handosee
COBPEMEHHbIE M LIHPOKO pacnpocTpaHeHHble. K HUM OTHOCATCSA

Puc. 33

Mkaapnse  qoroannapath: o — «Cuena S», 6 — «Caeria-Panngs, o — «UCIANVI T,
« — «aiika-lls N

VIHIOrounce IeHHble Mol «3eHHT», HeKoTopbie Mojean «Kiess,
‘Camio» u_apyrue (puc. 34). It (oToannapathl NPHrOAHbI
HoYyTH JAJ151 BCeX BHJIOB CheMKH: M[—[Kp(}‘, ,\IBKPOCBGMKH H TA.
Hx VHHBEePCa1bHOCTh 0OBSICHARTCS TeM,

HTO OHM NO3BOIAIOT N0Ab30BATLCA GOAbLIIN HAGOPOM CMEHHbIX
OOBEKTHBOB, TOYHO \'CTaHABJIHBATD Kalp, onpenensTbh I'PaHHLbI
O0beKTa ChbeMKH H HaBOAWTb Ha PE3KOCTb HelocpeICcTBeHHO Ye-
I'C3 CbeMOYHbIT 0ObEKTHB.
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CylIecTBYIOT 3epKa.iblible 01HO0GBLEKTIBHbIE oTOannaparht
¢ pasHbiM opmaTon Kaiapa, Hanpumep «3eHuT» H «KneB», pac-
CuMTaHHble Ha 35-a.i (OTOMJIEHKY; OHM HMelOT GopmMaT Kaipa
24 x 36 mm; «Kuep 6-C» u «CatioT», npelHasHadeHHble |16
6-cm poTonseHKH, paccyMTalibl Ha opMat 6:<6 cu.

%y

Puc. 24
3epKaabHble DﬂllOOﬁ'hPKT“BHbE@ e .
annaparbl: a — «3eduT-E», 4 — #Ca-

nioT», 8 — «Cokon-aBToMars

K 3epkaabHbiM 01HOOGBEKTHBHBIM (poTOanmapaTaM OTHO-
cuTcsi H (oTopyKbe, npeicTaBadioilee coboil ¢oToannapar
mofend «3eHHT-E», yKpenseHHbIH Ha crelHalbHOM JOXKe
C NMHCTOJIETHOH PYUYKOH W NMieueBbiM ynopoM (puc. 35). B stom
toroannapare ycraHosneH o6beKTHB «Tanp-3PC» ¢ GOKyCHBIM
pacctosinieM 300 s, ¢ yryioBbIM noJjem 8 H OTHOCHTETbHbIM
otBepcTHeM 1 : 4,5.

[lo KOHCTpyKUHH 3epKa/jbHble OAHOOOBEKTHBHble (oToan-
napatbl HauGosee ca0XHbl. OHH HMeEIOT 3epKajla BHYTPH
Kamepbl, 0ObeKTHB, MeHAIOWHH nuadparMy B MOMEHT CheMKH,
BHJIOHCKaTe/lb ¢ (POKYCHPOBOYHBIMH KJIMHbAMH W NeEHTanpH3-
MOH, IMO3BOJAIOLINE MOAYYHTb MPaBHIbHO OPHEHTHPOBAHHOE
H300paxkeHHe, 3aTBOP C OYeHb KOPOTKHMH BbLIEPIKKaMH H CHH-
XPOHH3aTOPOM, pPACCYHTAHHBIM Ha OIHOPA30Bble W MHOroOpa-
30Bble J1aMMbl-BCHBIUIKH, H T1].
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JepradbHble 01H000beKTHBHBIE (oToannapaTbel HECKOJbLKO
IPONMO3AKH H HMEIOT BbICOKYIO LleHY.

3epkaabHble ABYX00beKTHBHBIe doToannaparbl COCTOAT H3
JIBVX CAMOCTOSITE/IbHBIX KaMmep, lpelHasHayeHHbIX A5 CheMou-
Horo OOBEKTHBA H /sl BHAOHCKaTesasi. DTH JABa OObEKTHBA
cps3adbl Mexay coboi, YyTO N03BONAET HAaBOAHTb CheMOUYHbIH
uOBLCKTHB Ha Pe3KOCTb ¢ MOMOILbIO 06beKTHBAa BHAOHCKATEA.

Puc. 35
PoTopyHEbe

Bilonckatenb, AalUIMi KPYIHOE M 4eTKO OrpaHHYeHHoe H30-
OpaskeHHe, obecneyrBaeT He TOJIbKO ONTHMa/jbHOe KaipHPoOBa-
Hie, HO W TNOCTOsiHHoe HabMnojleHHe 33 OGBEKTOM BO BpeMs
CBHEMKH.

B HekoTOpbIX MOZeasX 3THX (DOTOaNMNapaToB A8 cMeHbl 06b-
¢KTHBOB IEPeHIOI CTeHKY KaMepbl ¢ 00beKTHBAMH H 3aTBOPOM
3AMEHAIT Ha APYTYH0 WIM yCTaHaBAWBAKOT nepel 060HMH 00b-
eKTHBAMH ClelHalibHble ONTHYeCKHe HaCalKH.

K 3epkanbHbiM [1BYX0GbeKTHBHBIM (oTOannaparaMm OTHO-
caTea Modenu «Jliobutenb 2» (puc. 36), cTepeockonnueckui go-
roannapat «CnyTHHK» (puc. 37) u Ap.

doroannapar «/liobutens 2» paccuutaH Ha QopMat Kajapa
6X6 cx u No3BOJISET NMONIYYHTb HA CTAHIAapPTHOM pYJioHe oTo-
ek 12 cHumkoB. Qotoannapat «CnyTHHK» IpejHa3HaueH
1J1 NOJ1yYeHHs CTePeOCKOMHUECKHX H300paKeHHi, COCTOALMX
H3 JABVX KaapoB, OJHOBPEeMEHHO 3KCMOHHPOBAHHBLIX MABYMS
OIHHAKOBbLIMH OOBEKTHBAMH, PAaCNOJOXKEHHbIMH MeXLy HX
ONTHYECKHMH OCAMH Ha paccTOAHHH 67 mm. PopMaT Kaxaoro
Kaapa 6 X6 cm. HaBojka 0GbeKTHBOB Ha Pe3KOCTb OCYILECTB-
JA€TCA  3ePKaJbHBIM BHAOHCKATeJeM, PAacrojoKeHHbIM Haj
CLEMOYHOH KaMepoH, M CNeuHaJbHBIM TPeTbHM OGBLeKTHBOM,
MeX3aHHYeCKH CBfI3aHHbIM CO CBEMOYHBIMH OOGBEKTHBAMH.

NanbHomepHbie GoToannapaTsl  yCnewHo KOHKYPHPYIOT
C 3CPKaNbHLIMH ONIHOOGBEKTHBHBIMU (hoTOannapaTamu, Tak Kak
IIvelorT 6odce NPOCTYIO KOHCTPYKLHIO, MeHblllHe raGapuThl H
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He0O0.1bUIVIO Maccy. ITH alnapaThl MOKHO OLICTPO MOATOTOBHTH
K CbeMKe, H OHIl [laloT BO3MOKHOCTb HEIPepbIBHO Hab/I01aTh
yepe3 BHIOHCKATe b 38 OOBEKTOM.

Puc. o Puc 47
Jepradsuui anyxobuesTusuefl  otoannapat Jepradbuuii  CTepeockonndeckn
«TwGureas 2» hotoanmapat «CnyTings

K nanbHoMepHo# rpyiine GoToannaparoB OTHOCATCH MOAECTH
«®3», «3opkuii», «Kues», «Coxoa» 1t ap. (puc. 38). IMourn
BCe 3TH doToannaparthbl HMeIOT CHHXPOHI3IPYIOLlee YCTPOHCTBO
JI18 PAa3HOro THIIA JasmM-BClblleK; MHOTIHe H3 Mojedeil cHab-
MKEeHbl CMEHHBIMH OOBEKTHBAMH, 3KCHOHOMETPHUYECKHMH VCT-
poiicTBaMH (HeaBTOMAaTHYECKHMH, MOJIVABTOMATHUECKHMH, aB-
TOMaTHYeCKHMII H mporpasmHbiMH). BoabwinHcTBO annapatos
HMetoT obbelHHeHHbIH BI10OHCKaTe 1b-14.1bHONep, HHOr4a ¢ Mo/-
CBeyeHHOH panmkoil. 3aTBOpP — LEHTPaIbHbI I WTOPHBII.

Maaodopmartible ¢oToannapatbl pacCcuMTaHbl Ha pasiep
Kaipa 24 X 36 wa, cpeinedoprartHble — Ha Kaap 66 cu.

MaHopamHble QoToannapartbl MO3BOJAIT MOJVUHTD H30-
GpaxeHHe ¢ yT.10BbIM 11o1en Bbiwe 100 , a HekoTOpble MOAeTI—
A0 KP\TOBOil MaHopaMbl.

[TaHopamuas cbeMKa OCVLLECTBIAETCA Pa3IHYHLINMH  yCT-
poitcteamu. Hanpinep, B doroannapare «opusont» (pie. 39)
BO BpeMsl CbeMKH 00beKTHB BPallaeTCA Mo OKPYKHOCTH C YTA0M
oXBaTa no BepTHkaiu 45°, a naHopamupoBahus 120°. doto-
nieHKa, 3apskeHHas B (oroannapaT H H30THYTad Mo Ayre
OKPYXHOCTH, 3KCMOHHPYETCH yepe3 MoC.1e10BaTe/1bHO MOBOPa-
uiBatoutniicss o6bexTiB. OnpeseaeHne rpaH Uil Kajpa ocyiecTs-
JCTCs BUAOHCKATEeM, PacliofNOKeHHbIM B BepxXueii crexke
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gamepsl. Hapoiku ofvexTiisa B 3TOM (oTOanmapate HeT.
PeskocT H300pazkeHHst 10011BaOTCA BbIOOPOM AHCTAHLUILI OT
00beKTa CheMKH H auadparnipoBaHuens odbekTiiBa. Hanpu-
mep, npi anacparye 16 nsodpaxenue 6vier peskum ot 0,9
10 OeCKOHEYHOCTH.

B Go.ee caomubix doToannapatax 1as [OIVYEHHA KPyTo-
BLIX HAHOpaM OObeKTHB NOBOPAayHBaeTcst B Ipeletax I0THOIl

I'ee. ax
AselioMepibie hotosnrapatell 4 — x3opinit 10s, 4 — sKiens, 5 — «D3] fe 7 —
DA raucs

ORPYAHOCTH, @ SKCMOHHPOBAHIie OCVULeCTBIATCH Cllellia IbHOl
LOVIbLEBOIT BBIIN KO 1H30(T, PacloloKeHHOH HAal KO.IbLOM
(otonteHkn.

VMC10BHO K naHopaMHbiM (oToanmnapaTas MOKHO OTHeCTI!
1 TakHe MOIelH, B KOTOPbIX VCTaHOB/EHb LIHPOKOVTOIbHbIE
OOLCKTHBBI € VT.10BbIM M07eM l3o6paxennsa ao 180

OO6unit  HelocTaTOK mNaHopaMHbix oToannapatos B TON,
HTO OHHM 1al0T HCKaxeHHble H30DpaweHis BeacicrBie 60.1b-
LOro yvriaosoro 11014 O0LEKTIIRA.
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dopmaT Kaapa naHopamHbiX (oToannapaToB passHyeH
H 3aBHCHT OT HX KOHCTPYKUHH.

dortoannapathl C HABOAKOH O00BEKTHBA MO H306paxeHHIO
Ha maToBOM cTekJe. K HHM OTHOCATCA KpymHO(pOpPMAaTHbie
(oToannapartbl, yCTaHaBJ1WBaeMble Ha LWITATHB H PacCUMTaHHble
Ha HCMOAb30BaHHe (MOTOMJACTHHOK MJ/H IJIOCKHX (POTOMIeHOK

Puec. 39 Puec. 40
Ianopamnsii gotoannapar «FopusonT» PoToannapar «Ks

(puc. 40). Kamepa «®K» mumeer 1BOiHOE pacTsKeHHe Me-
Xa, uyto nospoJdsfeT QoTtorpadpupoBaTb OOGBEKTHI B HATV-
panbHylo BeanyuHy. OOGbeKTHB KpemuTcsi Ha CreuHadb-
HOH OOBEKTHBHOH JOCKe, KOTOPYI0 MOXHO IepeMellaTh.
[lepeMewieHne OOBEKTHBAa H HAaKJIOH 3afHedl CTEHKH Ka-
MepBl JeN1aloT 3TOT annapaT ouyeHb VAOGHBIM AJISi Pas HUYHbIX
TeXHHYECKHX  CBEMOK.

DOTONNACTHHKH HJIH T110CKHe (OTOMJIeHKH BCTABJSIOTCH
B IBYCTOPOHHHe KacceThl. B 3TH ke KacceThl ¢ NOMOIUbIO BK1a-
Ibllied MOXHO 3aps[uTh MJACTHHKH H MeHbliero ¢opmara.
Haponka o6bekTHBA Ha PE3KOCTb OCYIECTBJSETCS Mepemelie-
HHeM 3ajlHell CTeHKH KaMepbl B HanpaBJeHHH OT OOBeKTHBA.
3aTBopa W ApYTrHX npHcrnocobsieHHH (oroannapar He HMeEeT.

Hapsiny ¢ npocteimu ¢otoannapatamu «PK» ectb Gosee
CJI0XHbIe MOeIH — C 6OJbLIMM KOJIHYECTBOM PasJHUHLIX NpH-
crniocobienuit. OHH NpeiHa3HayalOTCHd A1A PeNnpPORYKIHOHHbIX
H APYrHX chneuHalbHBIX paboT.

Portoannapathl SIMHYHOrO THMA OTHOCATCA K CambiM Npo-
CThiM H AeweBbiM. OHH M3rOTOB/EHbI H3 NJAACTMACChl M HMEOT
MaJIOCBeTOCH/IbHBIH »KeCTKOBCTPOeHHbIH 06bekTHB. CheMKa ocy-
wectBaAeTcst 6e3 HaBOAKH O6beKTHBA Ha Pe3KOCTb € MOCTOsH-
HOrO paccTosiHus, Hanpumep ¢ 2,5 a. OgHako ecTb ¢oToanna-
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parthl, ¥ KOTOPbIX OOGLEKTHB MOMKHO VCTaHaB/IHBaTb Ha JBa-TPH
ornpeieleHHbIX paccroaHus. Takue doToannaparsl cHaGkKeHbl
[IpUL‘Tef‘lmHMI[ BHJ10HCKATEJIAMH H 3aTBOpPaMH C O1HOH M He-
CROJILKHMM  MOMEHTaNbHBIMII  Bbllepkkami. Popmat Kajapa
B 3THX Qotoannapatax 6.6 cu b Ap., 4TO 1aeT BO3MOMKHOCTb
eyaraTh NO3HTHBLI C HEraTHBOB KOHTaKTHbIM CHOCOOOM.

K doToannaparam sittHyHOro Tuia orHocsATcs «LLiKOABHHKY,
310 (pHe. 41).

Ectb thoToannapatel, paccuntaHHple Ha NOJVYEHHe TOJ-
1HOCTBIO TOTOBOro qoTorpadiueckoro M3o6pakeHis Henocpel-
CTBCHHO B Kawmepe HJH B crneuHanbHoIl
npucraBke. K nun oTHocatest ¢ o T o-
ABTOMATH, H3roToBIstowle o-
Torpadul Aas J1OKYMEHTOB, Pelpoivk-
ilHH J1OKYMeHTOB 1 T. 4., H.IH Cp‘DTOHH'
naparsl  THna «PoTtoH», B KOTOPbIX
enoab3yerea  AHGdV3HOHHBI cnoced
eOpaboTkH  n3obpamenns (ctp. 137i.

Xpanenue doToannaparos

IeG.1aronpusTHble YCAOBHA XPaHeHHs!
(poroannapaTtoB H.IH HeGperkHoe o0pd-
lleHHe € HHMH MOTYT OTPHUATeIbHO s B L A
CKa3aTbCfl Ha MeXaHHYeCKHX, ONTH-

UeCKHX H  3JIeKTPHUYeCKHX JeTta’jgnx

annaparoB. IloaToMy ¢oToannaparsl clelyeT XPaHHTb B CYXOM
I NPOXJIalHOM MNoOMelleHHH ©Ge3 pe3kHX KoseGaHHH Temmnepa-
TYPbl M BJaXKHOCTH BO31VXa, B yT.1sape, KOTOpPbIH obeperaer
toToannapat oTr MblAH. 3aTBOP, aBTOCMNYCK H APYTHe YCT-
poiicTBa € NpyXHHAMH JOJKHbl H3aXOAHTbCS B CHYLIEHHOM
nojioxeHuH. B ciaydae BHeceHus ¢oToannaparta ¢ MoOposa
B Tensioe NoMeLlGHHe He CJelyeT cpa3y OTKpbiBaTb (ytasap,
4 nojoxnuatb, noka ¢otoannapatr corpeetcsi. PoToannapatsl
HeoOXoaHMO obeperaTb OT Pe3KHX TOJYKOB, YAapoOB H COTPfA-
cennii; doTo3eMeHT — OT JefiCTBHS CBeTa, a pacTPOBYIO JHH-
3Y — ot 3arpasHenysi. He CTOHUT Takxe NMPHMEHSATb H3JHLIHHE
VCILIHA TpH 3apsiike, B3BOJe 3aTBopa H T. 1.

OcoGoe BHHMaHIle AOKHO ObITb YieJeHO O6beKTHBY, Tak
KaK TO/bKO HA1ealbHO YHCTBIM OOBEKTHBOM MOXKHO NoJgY4YHTb
A00pokauecTBeHHOe H300paKeHHe.

OGbekTHB caeayeT O4YHUIATb OT NBLIH CTPVeil BO3Ayxa H3
Pe3LNOBOM TPy uan MArKoH 1 uncToi Kucroukoi. [Ipn 3a-
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N0TeBaHHIl OOBbeKTHBA Heab3s CPa3y NpPOTHPATh JHH3bI, a CJe-
JveT NoA0x1aTh 10 IIOJHOTO HX BbichiXaHida. [1if npeioxpa-
HeHHs JTHH3 OT 3aMoTeBaHHS B XOJOAHYIO noroay ¢otoannapart
HYXKHO HOCHTb B (yT.ifipe H MOl 0aexA0H.

HHoraa cayualoTcs NOBpPeXAeHHs [0BepXHOCTell JIHH3.
TlpHuHHBI 3THX TIOBPeXAEHHH CJeAyiollHe: TOHKas Oenas
11;IeHKa Ha MOBePXHOCTH JIHH3 BO3HMKAeT NPH NMPOJLOJKHTENb-
HOM JeHCTBHH Ha 0ODbeKTHB BO31yXa ¢ pa3Hoii TeMmnepaTypoil;
\aJdeHbKHe TOYKM C MATOBbIM OTpPaxKeHHeM Ha OObIUHBIX 0Gb-
eKTHBaXx H 60.lee CBeT.1ble TOUKH Ha NpPOCBeTdeHHbIX 06beKTHBaX
IIOABJAIOTCS B pe3\/bTaTe 3aNoTeBaHUs MOBEPXHOCTeH JIHH3.
OTH TOYKH Ka)KYTCSl HACJOeHHBIMH H COCTOAILIMMH U3 TOHKHX
cetouek. CHHe-()HO/IeTOBOE MATHO C PaJY:KHbIM OTTEHKOM Ha
yacTH MNepeiHed JMH3bI OKasblBaeTcsa B TOM cJydae, eCJH Ha
00BbEKTHB OUeHb AOJTO JeHcTBOBAI BJayKHbil BO3LYyX; Uapa-
IIHHBl H MaTHPOBAHHbIe YYACTKH Ha JHH3aX NOSBJAAOTCA, KOTAa
Ha O0BEKTHB NONadH MNecokK, Nbidb WM APVTHEe TBepible Teja.



Inasa 1I1. ®OTOTPAPHYECKOE
HU30BPA)KEHHUE

dororpaduueckoe H300parkeHHe T10JVYyaloT TyTeM CbeMKH
00beKTa WJIH NeyaTaHus H300pa)keHHs Ha (oTOlIeHKY, (OTO-
Oyvmary, ¢oTonsacTHHKY HJAH APYroil CBeTOYYBCTBHTE/bHbIN
matepnas. Pororpaduueckoe H3o6paxieHHe MOXeT OblTb YePHO-
0OeTbiM M LBETHbIM.

CBETOYYBCTBUTEJIbHBIE
PO0TOFPAPHYECKHE MATEPHAJIbI

CBeTouvBCTBUTEMbHbII  (oTOrpadmuyeckuii  MaTepHan HMmeeT
cioxkHoe cTpoeHHe. OH COCTOMT H3 Ke/1aTHHbI, COAeprauleit
MHKPOKPHCTaJbl Fa10reHi10B cepefpa. ITOT CAOH Ha3blBaeTCs
botorpadpudyeckKoil 3MVIbCHEH.

O6pa3oBanie MHKPOKPHCTAI10B TaJoreHH10B cepebpa npo-
HCXOHT B pe3y.abTaTe peaklHH MexIy pacTBOPAMH a30THO-
KHea0ro cepebpa H GPOMHCTOrO Kaausi MM amMoHus. B ¢doto-
rpadiyeckoi 3MYJbCHH TPHMEHSIOT TaKXKe XJOPHCTHIA HAT-
puil, HoxucTbll Kaauit ¥ ap.;

AgNO, -+ KBr= AgBr + KNO,.

Ha noBepxHOCTH If BHYTPH MHKPOKPHCTA//IOB Ta/0reHH 108
Cepebpa  BO3HHKAIOT LU E€HTPbl CBEeTOYYBCTB H-
TeJdbHOCTH. MHKDOKpPHCTAAIbl pPasduuHbl Mo (opme H
pasmepy u moryT GbiTh oT 0,1 10 5 Mk, Pa3mewatoTcsi OHH MO
BCeH To.MlHe €108 (HOTOrPaduUecKoil 3MyIbCHH.
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Co6cTBeHHas cnekTpaJdabHasa UVBCT-
BIHTeaAbHOCTDb TaloreHUaoB cepebpa OrpaHHueHa YJbT-
pacduosaeToBOl, PpHONETOBOI H CUHEH 30HaMK ClleKTpa, 103TOMY
TaKas 3MYJbCHSI HECTNOCOOGHA BOCMPOM3BOAHTL 3eJleHble, XeJl-
Tbie, OpaHXeBble H KpacHbie 1iBeTa. Ha dotorpaduueckon uso-
6paskeHHH OHH IIOYTH He pa3/jHualoTcs APYr OT APyTa.

dororpaduyeckas 3MYJIbCHSL C JONOJHHTEJIbHOH CHEKT-
pa.bHOH YYBCTBUTEJNbHOCTBIO MOXKET OBbITh [10J1yUeHa BBeleHIeM
B Hee ONTHYECKHX CeHCHOHAHM3ATOPOB.
K HHM OTHOCATCS ClelHalbHble KPacHTeNH, CnocobHble aicop-
OupoBaTbCsl Ha MHKPOKDHCTa/lJlaXx TraJoreHUAOB cepebpa 1
OUYBCTBJIATH POTOrpacHyecKyIo 3MVIbCHIO K TOH 30He CNeKTp4,
Kotopyio nornouwair. OnTHYeCKHe CeHCHOUIN3ATOPLI TO3BO-
JHLTIE €O31aTh pasdHyHble 10 CNeKTPa bHOl YYBCTBHTEIbHOCTIL
(otorpaduueckne 3MYJabCHH (pHC. 42), KOTOPBLIM [1PHCBOCHLI
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Puc. 42
Crexkrpanbhas 4VBCTRUTC.TLHOCTD tdoTomMaTepnanon!
I — necencnduanzuposantasn, 2 — OpPTONPOMatTiHUeCKan,
3 — H3oxpoMaTiyeckas, 4 — M00PTONPOMaTiiiecKand,
5 — nanxpomaTtnucckas, 6 — H30BaHXpOMATHYeCKAsT,

7 — unppaxpoMatiiucexasn
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cileuHaJJbHble HA3BAHHS (He Bcerga TOYHO \apamepm\roume

cBoiicTBa (oTorpadiiueCKoro mMaTepHasaa):

opToXpomMaTH4YeCKIl C — JOINO/THHTE. TbHO YV BCTBHTE 1L~

Hble K 2KeJITO-3e/1eHbiM It JKeNThLIM Jy4yaM,

H300pDTOXpPOMATHYEeCKHE —
YyBCTBHT@/IbHbIE K 3€71€HbiM,
qaM;

AeTTO-3e1eHbIM

JAOIOJIHHTE/IbHO
H KETTbIN Y-

H3oXpoMatTiiyeCKH ¢ — AOMNOJHUTE/IbHO UYBCTBUTE/1b-
Hble K 3eJeHbIM, :KCATO-3e.1eHbIM, XKeJITbIM H OPaHXKEBbIM JYy4aM;
nNaHXpomMaTHUYeCKHe — AOMNOJHHTEJbHO YUYyBCTBH-
TeJbHble KO BCeM Ndydam BHAHMOTO ClleKTpa ¢ HEeKOTOPbIM NOHH-

AKeMifedM 4YBCTBHTCIABHOCTH K 3CJA€HbIM

Javyam;

H3O0MaHXpoMaTHYYeCKHC - — YVBCTBHTEIbHLIE KO

BCeN JYy4YaM BHAHMOTO CIHeKTpa;
HHppaxpomMaTHyYeCcKle —
HOH CMeKTPasbHOH 4YYBCTBHTEIbHOCTH
UYBCTBHTEJbHbIE K KDACHBIM Il K HEBH!LHMbIM
r;1a3oM HHQPaKpPacHbIM JIVyaal.
dororpacduyecKkHe 3My.IbCHI 1151 LUBETHBIX
MaTepHaJoB  HU3roTOBASAIOT € 301 adb-
HOH 4YyBCTBHTedbHOCTblo. K Hum
OTHOCATCA TPH THOA 3MVJAbCHH: CH H e-
YYBCTBHTeJdbHasa 3eJeHOUY B-
CTBUTEJbHASA H KP4CHOUY B-
CTBHTeJ bHasd. 3eleHO- H KPacHOYYB-
CTBHTE@/IbHbIE 3MYJbCHH HMelOT COGCTBEHHYIO
UyBCTBHUTEJBbHOCTb K CHHeH 30He crieKTpa, HO
CrelHa/bHbll KeJAThIH CJ0H He Mponyckaet
CHHHE JIyYM K CJIOSIM YKa3aHHbIX 3MYJbCHH.
STOT KeAThIi CBeTOPUJALTP B LBETHHIX (OTO-
MaTepHaJax pacnosoxeH Hajl 3e/eHO- H Kpac-
HOYYBCTBUTE/JbHBIMH CJOSIMH, BCJIeICTBHE Yero
Kaxjas 3MYJbCHA OKa3blBaeTCsi 4yBCTBHTE/b:
HOIl TONBKO K OLHOW 30He creKTpa (pHc. 43).
®otorpacrueckie 3MybCHH LBETHBHIX ¢o-
TOMaTepHaJlIOB JOJIKHbl ObiTb He TOJbKO 30-
HaJbHO YyBCTBHTEJNbHbIMH, HO H COAepXKaTb
pa3Hnle, oOT/aMyalolMecs ApPYr  OT Apyra
Kpackoo6bpasywlilHe BeuwecTsa.

NOMHMO
rajgoreHuia cepebpa

ATH

CcoOCTBEH-

Puc. 43

Crpoclike WBeTHOTO
(poTomaTepuana:

!/ — CHHEYYBCTBH-

TeAbHbIH 3IMYNbCH-
ouublft chaoil, 2 —
HeNTHH CBeTO-
buaAbTp, 3 — 3ene-
HOY yBCTBHTENbH blii
IMYJTLCHOHH B
caoit, 4 — KpacHo-
QYRBCTBHTENbH LI
IMYNbCHOIIH It
caoil, 6 — npoti-
RBOOPeOJbH Il CAOil,
6 — MnoAnokKa ¢o-
TOMM@HKH

<

CJIOKHbIE

OpraHHyecKHe COeJHHEHHs B Npouecce IPOsiBJIeHHS (oToMaTe-
pHasa obpasyioT B (oTtorpaduuyeckiX 3MYyJbCHOHHBIX CJ108X
H306parkeHHst M3 KpacHTegefl. OGbIUHO NOABL3YIOTCH TpeMst
KpacKkooOpa3ylolWMMH  BelWEeCTBAMH:  OJ1HO H3 HHX CO03]1aeT
B 9MYJIbCHOHHOM CJl0e H300pa)keHHe N3 X e 1T OT O Kpach-
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Teds, ApPYroe H3 T Y PN Yy pPHOT O, TPeTbe — 13 T 0.1 Y-
6 o0r o. DTH TpH OJHOLBETHBIX KpacHTeas B (oTomarepHane
0o6pa3yloT MHOrouBeTHOe H300pakeHHe.

Qororpaduueckne 3Ny 1bCHH 1719 UBETHHIX (POTOMATEPHANOB
COrJ1acylOTCSl He TOJIbKO 110 CIIeKTPa.1bHOH UYBCTBHUTE/IbHOCTH,
HO H 1I0 JIPYrUM CBOHCTBaM.

B coctaB ¢oTorpapuueckoit 3y, I1bCHH BXOIAT elle MHOTHe
BeulecTBa. BarkHeHuime 1H3 HHX: CcTalHJAH3aTODPH,
CNocoOCTBYIOUIME COXPaHHOCTH  ¢oTorpaduyeckux  CBOIICTB
IMYJIbCHH; NJdacTHOHUKATOP b, NpHAAOLIHE THOKOCTb
H IJIaCTHYHOCTb 3MYJbCHM; 1Y 6 M Ted l, nOBblLIAOLIHe
NMPOYHOCTL 3MYJbCHH; @ HTHCENTHKIH, TNpeloXpaHsio-
lIIIHe 3MYJIbCHIO OT GaKTEPHOJOTHYECKOTO pa3joKeHUs; ¢ M a-
ynBaTe. U, obecneyuBamwlllie pPaBHOMEPHOCTb HAHOCA
IMYAbCHH Ha NOAJ0KKY. Bo MHOrHe 3MY IbCHH 106aB.15110T COTH
30710Ta, YBe/JHUHBAloUlHe CBETOYVBCTBHTE.TbHOCTD.

Qdotorpaduyeckue IMYJIbCHH HMEIOT pasjiHuHble CBOIICTBA.
Kakaplit THM 3MVyJbCHH MPHIOTOBISIOT MO CTPOro onpeieleH-
HbIN pellenTaMm U pexxiivaM. OnHaKo TeXHO.I0THYeCKHH npolecc
H3roTOBJeHHA (oTOrpaduuecKHX 3NV I1bCHI HACTOAbKO CJIOKEH,
YTO 4YacTo OjHa TapTH§ 3MY.JbCHH 3HAUUTEJIbHO OT.IHUaeTCH
OT APYTOH NapTHH 3TOrO e THNa MaTepHa.la.

®dotorpacduueckHe 3MyJAbCHH HAHOCAT Ha pa3.HuYHbie MMOA-
JOXKH: TPHALETAaTUe/NII0I03HYI0, OVMaXKHYIO HJH CTeKJO.

TpunaueratueaJmwao03Has NOAJOXKA —
11po3pauHasn, rubkas, YCTOHUMBasi K Ten.1y, XOJO04Y H BJare;
criocofHa XOpOLIO COXPaHATb CBOH pa3siepbl 10 (oTorpaduue-
CKoil 0O6paboTKH ¢oTOMaTepHasaa H nocje o6pabOTKH.

BymaxHasa nojadaoKa— paBHOMEPHO rJaajkas,
He paccsalBaeTcss npH o6paboTKe B LIETOYHBIX M KHCIbIX
pacTBopax; coxpaHseT GeclUBeTHOCTb noc’e NnpebbiBaHUA B pa-
CTBODAX; NOUTH He H3MeHSeTCA NO pa3nepan NpH yBAaKHEHHH
I CyliiKe.

CTe K. 0 — II0CKOe, 6ecuBEeTHOE, O 1HHAKOBOH TO.ILLHHBI,
6e3 BO3AVIUHBIX MY3bIPbKOB, N0JI0C H APVITHX /1e(eKTOB.

Utobbl oTorpaduueckas 3My.1bCHA NPOYHO COEAMHMJIACH
C TOAJIOXKOI, A2 Hee HAHOCAT N O 1C. O H, a Ha OBOPOTHYIO
CTOPOHY TMOLTOXKKH — .1 a K (ec.1H TMNOLJ0KKa cAelaHa H3
NpO3payHoOro MaTepHa.a).

CyulecTBYIOT pasJHuyHbie JakKH: N PO 3 payHble— Mno-
BblLIAIOLLHE I IAHUEBHTOCTb NOLT0XKKH H NPOTHBOAEHCTBYIOLLIE
CKPVUHBAHHIO 3MVIbCHOHHOIO CJ0A B CTOPOHY 3MV.JbCHE;
NPOTHBOPAa3psdIHbB € — YCTpaHsiollle TnoaABlIeHIe
paspsaioB CTAaTHYECKOIO 34eKTPHuecTBa, BO3NHKAIOUETO HE
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(poTONNEHKEe BCJIEACTBHE CONPHKOCHOBEHHS M TPeHHsl O pa3/iuy-
}ible MaTepHaJbl B oToannapare, KacceTax UT. 1.; T pO T H B O-
O peoabHBbl e — CHHXalollHe CTelleHb OTPaXKE€HHsA CBeTa OT
110, TOXKKH TIpH  (OoTOrpadupoBaHUN SIPKO OCBELUEHHBIX WJH
GABKYIOWMX AeTallel B OObeKTe.

ITpoTHBOOpeO/bHBIEe JaKH NpH ¢oTorpaduyeckoil o6paboTKe
710.17kHbl 00eClBeUHBATBLCA HJH pas3pyliarhCs.

MuorHe ¢QOTOINJIEHKH H3TOTOBJSIOTCA HA T P O K P a 1 € H-
1ol NoAJdOXKe B 3ToM ciayuae cama noanoxka o6aa-
aAaeT TNPOTHBOOPEOJBHBIMH CBOHCTBAaMH, OKpackKa INOIJI0XKKH
coxpaHsieTcs M nocte ¢ororpadrueckoil o6paboTKH MaTtepHaJa.

Iepen HaHeceHHeM (oTorpadHuecKoi 3MYJAbCHH Ha OyMaxk-
1V MOAJOXKKY 6yMary O6blYHO MOKPHLIBAIOT GAPUTOBBIM CJ10eM
B BMJIe NACThI, COCTOsIEeH U3 cepHOKHcaoro 6apHua B 3aay6bJeH-
noit kematnHe. BbapuToOBBH cJa00 nNpeloxpaHsel
¢joTorpadHuecKyio 3MYJAbCHIO OT BpelHbIX E0O34eHCTBHH pas3-
JHYHBIX BeLIeCTB, KOTOpPble MOTYT CONep:KaTbCsl B OYyMa>KHOH
N0;I0XKKe, NOBbILIgeT GenH3Hy OyMard, ri1aikocTb ee NOBepX-
HocTH H obeCledliBaeT TNPOYHOe COeAHHEHHE 3MYJIbCHOHHOTO
cJ0A ¢ NOAJOXKOH. TloanoxKa aoxeT ObITh He TOJNbKO 6eloH,
1O M TIOACHHEHHOH MJIM KPeMOBOH pasJHuHbIX OTTeHKOB. M3ro-
TOBAAIOT GOTOOYMAary H CO CTPYKTYDHBIM peJibeOM, HATNlOMH-
HaIOUIHM TKaHb.

UepHo-6esble GOTOMaTepua.bl MOIyT HMeTb OAMH HJIH JBa
CBETOUYBCTBHTEJbHBIX CJ105, HaHECEHHBIX OAHH Ha JpYro#.
TloyuMmo doTorpadiiueckoll 3MyJdbCHH Ha NOJJOXKKY 4acTO Ha-
HOCAT 3aUIUTHbIE CJIOM.

LiBeTHble doTOMaTepHAaNbl, KPOMe TpeX CBeTOUYBCTBHTEJb-
HbJX CJIOEB, MOL'YT HMETb CJIOH CBeTO(U/JIbTPOBLIE W H3OJH-
pyloLiHe.

Kaxablit noauTell ¢J0i 101Keid GbiTh CTPOrO OAHHAKOBBIM
110 TOJILIHHE H PABHOMEPHBIM MO HZHCOCY B MPOAOJBHOM H MOle-
peylioM HampamJ/cHHSIX BCErO py.IoHa NOATOKKH. KoaebaHun
N0 TOJIHHE HAHCCAa CBETOUYBCIEHTEABHOIO CJ10d B J11000M
Hanpap/deHHH PYJOHA WM MEXAY OTIejJbHbIMH PYyJOHaMH CKa-
4bIBAIOTCS HA CTAHRAPTHOCTH POTOr padHUeCKNX XapaKTepPHCTHK
(potomaTepuana. B 3ToM cayuae usobpaikeHre IOJy4aercs
HEeNOTHOLIEHHBbIM, Ha HeM TNOSABIAIOTCA pas/fnuHble JedeKThl:
CBeT/Ible H TemMHble I10.10ChI, NATHA, H3MeHeHHe WBeTa H T. I.

Crpenmsicb yayywIHTb KaueCcTBO H300paxKeHHs Ha ¢oTo-
leHKe, TeXHOJOrH CO34aJH HOBbIH THI MaTepHa’oB —
TOHKGC.a01 HH A TolumHa cBeTOUyBCTBIITEIbHOTO €104
TOHKOCJIOMHBIX yepHO-GesbiX (QOTONIeHOK 6IH3Ka K O—6 kM.
O6u1uHO uepHO-Geabie OTOMJICHKH HMEIOT caoil B 17—22 mka,
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uBeTHble — 22—27 mxs. ToHKoC/TOHHBE (OTOIIEHKH HMEIOT
PAA TNpPeMMYLIeCTB: TOBBILIEHHYI0 Pe3KOCTh H300paXKeHHs,
YMEHBIIEHHYIO 3ePHHCTOCTb, GOJbUIYIO CBETOYYBCTBHTEJNBHOCTD
W HEKOTODble ADYTHe.

15 BBINYCKA TOHKOCJOHHBIX ¢OTOMaTepHasloB noTpeboBa-
JIoCh €0371aThb COBepIIeHHO HOBOe OGOpYIOBaHHe C HOBOH Tex-
HoJiorHefl.

BcereacTBHe 3HaYHTENbHOTO TIOBBILEHHS KOHIEHTPAIHH ra-
JIoreHH10B cepe6pa B TOHKOM CBeTOYYBCTBHTEIbHOM CJ0Oe PONb
3aWUTHOTO M TNPOTHBOOPEOJBbHOTO CJIOEB Pe3KO BO3pocsa.
3auuTHbIH CI0H Ccnoco6CTBYeT DaBHOMEPHOMY I1POSBJEHHIO
MHKPOKPHCTAJJIOB rajoreHuoB cepefpa. 11peTHBOOpeO/bHBIH
CJIOH CTaHOBHUTCA Gosiee NeHCTBEHHBIM MO OTHOIIEHHIO K Opeosy
OTpaKeHHs, KOTOPBbIH NPH TOHKOCJOHHOM MaTepuase CUJbHee
BJ/IHSleT Ha KayeCTBO H306paeHHsl.

Ilon10xKa ¢ HaHeCEeHHBIMH CJIOSIMH Hape3aeTcs 10 3aaHHbIM
pasMepaM, a KHHONJIEHKAa JGIOJHHTeJNbHO HepdopHpyercA.

dotonneHkH, npejHasHayeHHble AJs 3apsiiKH B KacceThl,
Hape3aioT KyckamH aauHo# 0,6 —1,65 m. [laockue popmarHbie
(hoTOMN/IeHKH pa3pe3aloT Ha NPSAMOYTOJbHbIE JIHCTHl ONpefeseH-
HOro pasMepa, Hanpumep: 9Xx 12, 13X 18 cu u 1. 1. KaTyeu-
Hble HenepgophpoBaHHble GOTOMJNEHKH Hapes3aloT IJAHHOH
0,45 M u wupnHo# 16 mam uan gnuno#t 0,815 m W wHMPHHOM
61,5 mm.

®DoTonneHKH HMeT MO KpasitM HalflMCH, YKasblBalouiie
3aBOJ-H3rOTOBHTENb, THN POTOMAaTepHasa, AaTy BbIyCKa U He-
KOTODble Jpyrue o6O3HayeHHA, BUAMMble JHWMb mociae ¢oro-
rpaduueckoii o6paboTku ¢oToMaTepuana. PoToNJdeHKH yna-
KOBBIBAIOT BO B/aroOHeNPOHHIlaeMblil MaTepHaJ (CHellHaNbHYIO
6ymary, ¢osbry, nennodaH) 1 3aTeM YKJIaAbIBAIOT B NaKeT HAH
KOpPOOKY, Ha 3THKeTKaX KOTOPbIX [eNaloT HaANHCh, Xapakre-
PHM3YIOWYIO CBEeTOYYBCTBHTEJbHBI MarepHal.

[IpumepHO Tak »ke H3roToBJASIOT ¢oTOOYMary, KOTOPYIO
paspesaioT Ha Tpebyemblil dopmart.

(oTONNAaCTHHKH Hape3aloT U3 OOJAbLIMX CTEeKOJ B BHIE
IPAMOYTO/ILHBIX JIHCTOB OMNpelenieHHoro ¢opmata (10 MoaHBa
9MY.JIbCIIH).

Bce ¢otorpaduyeckue MatepHasbl B Npolecce HX H3roToB-
JIeHH TUaTelbHO KOHTPOJHMPYioT. Marepuajnl, of6pabaTthiBae-
Mble NIPH KaKOM-JIHOO UBETHOM OCBEILEHHH, MPOCMATPHUBAIOT
NpH 11BETHBIX CBETOMPHUIBTPAX, YCTAHOBJEHHBIX B 1aO0OPaTOPHBIX
doHapax.

dortomaTepHa/bl, KOTOpbie H3-38 IIBETOUYYBCTBHTEIbHOCTH
Heslb3fl BU3yaJlbHO KOHTPOJIHPOBATb, NPOBEPAIOT BHIGOPOYHBIM
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MeTOJOM T0ce NpPOBelleHHs1 BCeX 1POH3BOACTBEHHBIX ONlepauuii.
B 3TOM caydae OT OnpellesleHHOTO KOJHYeCTBA TOTOBOTO MaTe-
pHasa OTOHPalT 06pasilbl B TOM NOPsiAKe, MPH KOTOPOM Obecre-
yHBaeTCHA HaMO0O0.1bllast BePOSATHOCTb OCHApY’KeHHs1 Ae(eKTa.
[1pocmaTpuBasd o6pasubl nocle Qororpacduyeckoii 00pabOTKH
npd 06e1OM OCBelleHHH, YCTAaHABJMBAKOT KayeCTBO [OJHBA
CBETOYYBCTBHUTENLHOTO CJOS HAa NOMLIOXKKY. Bo BpeMsi KOHT-
po/1s OnpeleisioT ¥ QoTorpadHyecKHe XapaKTepPHCTHKH ¢oTo-
maTepHaJa.

HecMmoTpsi Ha To, YTO BCe oMlepaliH Mo NPOU3BOACTBY (OTO-
MaTepHaJloB IMPOUCXOAAT B YCJOBHAX HEOOXOAMMOH YHCTOTHI,
npll CTPOro YCTAaHOBJEHHOM TeXHOJOTHYeCKOM peXuMe H
¢ NMpHMeHeHHeM COBpPeMeHHbIX KOHTPOJbHLIX annaparos, OAHA
NnapTHA CBeTOUYBCTBHTE/ILHOrO MaTepHalla MOXET HeCKOJIbKO
OT/IMYaTbCA OT APYrofl MapTHH NMONOGHOro e MaTepHagaa. [lo-
3TOMY KaxKJ0¥ NMapTHH ¢oToMarepHasia NpHCBaHBaeTCA NOPal-
KOBLIHI HOMep, W BeCcb MaTepHas, Ha yINaKOBKe KOTOPOro Ipo-
CTaBjleH OJHH H TOT Xe HOMeD, Ha3biBaeMbli HOMepOM
5MYJabcCHH, o00JaiaeT COBeplleHHO OJHHAKOBLIMH CBOIi-
ctBaMi. CBeTOUYBCTBUTE/ILHBIE MaTepHabl, 0603HaueHHbIe APY-
THMH, Jaxe OMH3KHMU HOMepaMH, MOTYT HMeTh BeChMa pa3J/iuy-
Hble CBOHCTBA.

Ha 3THKeTKe yNakOBKH YKa3aHbl YCJIOBHA, IPH KOTODPBIX
MO¥<HO BCKpPbIBaTb H o6pabaTtbiBaTbh ¢oTOMaTepHal.

XapakTepHUCTHKH
tdoTorpaHyeckHXx MaTepHaloB

Qororpaguyeckde MaTepHaJbl LelATC HA HeT aTH B H bl €,
npHMeHsieMble TIPH CbeMKe, M O3 UT H B H bl €, Ha KOTOPhIX
C HeraTHBa NeyaTaloT ¢oTorpacduyeckie H300paxKeHHA, H © O-
pawmwaeMble pacCydTaHHble Ha INOJYyYyeHHe MO3HTHBHOIO
H300pa)KeHHs1 Ha TOM MaTepuaJje, Ha KOTOPOM IPOHCXOAHJIA
CbeMKa.

XapaKkTepUCTHKH (oTOMaTepHAJIOB ONMpPefessioT C e H ¢ H-
TOMeTPHYEeCKHM Ccnocob6oM, MPeICTaBIsIOUIIM
coboil cHUCTeMy H3MepeHHs CBONCTB CBETOYYBCTBHTEJIbHBIX
MaTepHa.10B.

CyuiecTByeT MHOTO CEHCHTOMETPHUECKHX CHCTEM, HanpuMep:
oredectBeHHass ['OCT 10691 — 63 — Ha doTorpaduyeckue yep-
Ho-Ge1ble Matepuaabl; [OCT 9160 — 59 — na uBetHble oToMa-
Tepuanb; JWH u np.

Jliobasi U3 CeHCUTOMETPHYECKHX CHCTEM IpelycMaTpHBAeT
BBINO/IHeHHe CJlelyIoLIUX Onepauud: 3 KCMOHUPOB A -
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HHe ¢oromatepHasa B CeHCHTOMeTpe— npucope,
B KOTOPOM Ha CBeTOYYBCTBHTE/bHBIN C.10i1 JeficTByeT psa1 HOP-
MHPOBAHHBIX 3Kcnosuuuil, o6 paboTry dQorovarepnaia
B pacTBOpax, PEeKOMEHIOBAHHBIX /151 HCIIBITYeMOro MaTepHaa,
H3NMepeHHe pe3yabTaToB 3KCMNOHIPOBaHHA H 00pabOTKH
doTomaTepuasa A CGHCHTONMETp OM— npuGoposM, o-

3BOJSIOLUM ONpeaeaTb ONTH-

e o yeCKHe IMOTHOCTH Ha CeHCHTO-
I | [ rpamme (piuc. 44); B bl p a-

KeHHe pe3yabTaTosn
Puc. 44 B CEHCHTOMETPHUECKHX BeJlH-
Cencutorpavma YyHHax.

Iox ONTHYECKOH
naoTHocTbio (D) nouu-
MaioT CTeleHb MOYePHeHHs, 06pPa30BaHHYIO MeTANTHUECKHM
cepeGpoM Ha yepHO-OeJibIX OTOMATepHAIaX H/IH KpacHTeJsiMH
Ha uBeTHBIX (poTtomaTepuanax. Ko/aiuecTBeHHO ONTHYECKYIO
TMJIOTHOCTb BHIPAKAKT B Jorapumuyeckux BeanuuHax. Ecan
KOJIH4eCTBO CBeTa, MpOoNycKaemoe H3MepsieMbIM YYaCTKOM, CilH-
)KAeTcs 10 HHTeHCHBHOCTH B 10 pa3 mo OTHOLIEHHIO K CBeTy, na-
JlatoleMy Ha 3TOT y4acTOK, TO ONTHYeCKas ILJOTHOCTh paBHa |,
Tak Kak Jjorapuda 10=1. Eciu ke HHTEHCHBHOCTH CBeTa
cHuxaerca B 100 pas, onTuueckasm naoTHOCTb OymeT 2, Tak
kak jgorapupm 100=2, u 1. 1.

XapakTepHcTHUuecKana Kpusasna (puc. 45)
NMOKasbIBaeT 3aBHCIMOCTb MOUepHeHHi OT Jorapudaa 3Kcnosu-
uMi B ONTHYECKHX TMJOTHOCTAX Ha ceHcurtorpasne. [lo sroit
xapaKTepucmqecxoﬁ KpHBOﬁ MOXHO OLeHHTb CJaedViolHe
cBoificTBa (oToMaTepHaa.

CBeTouyBCTBHTeaAbHOCTH (S) — wuyecreu-
Te/IbHOCTb (poTOMATepHada K JAelCTBHIO CBeTa, BbIPaXKCHHAA
upeaom egniny OCTa. 2to uueao HeoGXoauHMO Aas Ofpe-
JleJIeHHS  3KCMO3HUHH TNPH CheMKe W/l MeyaTaHHH H300pa-
MEHHA.

Cencuromerpuyeckoit cucremoit TOCT npeavemorpen cae-
LYIOIWMHA pAL MoKasaTeldell cBeTOYyBCTBHTeqabHocTH: 1; 1,45 2;
2,8, 4; 5, 6, 8; 11, 16; 22; 32; 45; 65; 90; 130; 180; 250;
350 eamunu u 1. 1. [lepexon ot o1HoOro nokasarteas K APyromy,
Hanpumep ot 22 ex. 'OCTa k 32 en. OCTa, nosBossier cokpa-
THTb 3Kcrnosuiuio noutu B 1,5 pasza (1,41), a npu nepexone ye-
pe3 cTyneHs, Hanpunep ot 65e1. [OCTa k 130 ex. [OCTa, sxe-
MO3HUHA COKpaulaeTcsi B/BOe.

Iloka3artesnn cBeTOUYBCTBHTEILHOCTH (POTOMATEPHA/IOB COOT-
BeTCTBYIOT YHC/AaM, YKa3aHHbIM Ha YNaKOBKe, TOAbKO B TOM
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cayuyae, eCTH 3TH MaTepHaJ/bl 06padaTbiBalOTCA MPH pexxkHMaX,
npenycmotpertbix FOCTom.

3apy6exHble CEHCHTOMeTPHYeCKHe CHCTeMbl 3HAUHTe/IbHO
OTJUYAIOTCA APYT OT APYra H OT COBeTCKOH cHcTeMbl. [TosTomy
nepeBojl NoKa3aTesell CBeTOYYBCTBHTENIBHOCTH OJHOH CEHCHTO-
MeTpPHYECKOH CHCTeMbl B APYI'y0, CTPOTO TOBOPS, HEBO3MOMKEH.
OnHako /1A TNPaKTHYECKHX lefledl pekomeHAyloT Taba. 10,
KOTOpasi TOxe BeCbMa MPHOAH3HTeNbHA U HHOTAA MOXeT ObiTh
NPHYHHOH OWHOKY MNpPH onpejeseHUH 3KCNO3HLHH.

Ha yHCc/M0 cBeTOYYBCTBUTENBHOCTH BJIMSIET CIHEKTpaJsibHbIH
COCTAaB CBeTa, NPU KOTOPOM 3KCIOHHPOBaJca ¢oToMaTepHal.
Ha ynakoBke uepHo-Gesoro ¢oTomMartepHana 4YHCIO CBETOYYB-
CTBHTETbHOCTH OObIYHO YKa3bIBAETCS /151 IHEBHOTO OCBEULEHHS.

Ta6auuwa 10

ToCcT JAWH roct AHH
1,0 1 45 17—18
2,0 4 65 19—20
2,8 5—6 90 21
4,0 7 130 22—23
5,5 8—9 180 24
8,0 10 250 256—26

11,0 1—12 350 27

16,0 13 500 28—29

22,0 14—15 700 30

32,0 16 1000 31-32

lIBeTHOM ¢oTOMATEepHAN CCCTOMT H3 T P € X CBETOYYBCT-
BHTEJNbHBIX CJ0€B, Kaxbli H3 KOTOPbIX HMeeT COGCTBEHHYO
CBETOYYBCTBHTEIbHOCTb. UTOOBl MOJIYUYHTh HOOPOKauyeCTBEHHOE
1IBeTHOe H306paxeHHe, 5TH CBeTOYYBCTBUTEJbHBIE CJIOH JOJIXKHbI
ObiTb 0aJaHCHDPOBAHDB Mexly COG0H NO 4YYBCTBH-
TeJbHOCTH. CTeneHb HX 6alaHCHPOBAHHOCTH OLEHMBAIOT MOKa-
3aTeleM OagsaHca YYyBCTBHTeabHOCTH (5,).

Has onpenenenus 6GanaHca YyBCTBHTEIbHOCTH IlepBOHa-
YaJIbHO ONpeAe/a0T COGCTBEHHYIO CBETOY YBCTBHTE/IbHOCTb KaX-
JOT0 U3 CJ10eB, 3aTeM OTHOLIeHHe Haubo.1billefi CBETOYYBCTBH-
TeJIbHOCTH K HauMeHbileH. B GasnaHcHpoBaHHOM oTOMaTepHalle
5TO OTHOLLEHHe paBHO eAWHHUe (5,=1), T. e. TPH XxapaKTepu-
CTHYeCKHe KPHBble CTHBaOTCA B OgHY (pHC. 46 a). Ilpu noBbI-
LIEHHOH CBETOUYBCTBHTENIbHOCTH Y OJHOIO H3 CJIOeB, Hampu-
Mep Hapy»KHOI'o, COOTBETCTBYIOULAA 3TOMY CJIOK KpHBas pacrno-
JIOKHTCA HaJ ABYMA APYTHMH XapaKTePHCTHYECKHMH KPHBBIMH
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(pnc. 466). CaenoBatennHo, (oTomaTepuaa OKaKeTcsl € Ha-
pyUICHHBIM 0ATaHCOM,H TTOTOMY H306DaMeH e NOTYYHTCs [BETO-
nckakeHHbIM. Yen OGoablue nokasateds b5, Qoromatepuana,
TCM CH/AbHee OTK.JIOHeHHe OT 6ajnaHca H TeM 3HauHTe/JbHee
6y,1VT LBETOHCKaXKeHUsT B H306parKeHHH.

Basanc B LBeTiioM ¢oTOMaTepHase NMpelycMaTpHBaeT ompe-
feleHHble COOTHOLUEHHSI MeMI1V CBeTOUYBCTBHTEIbHBIMH CJO-
S\ T10 CTelleHH YYBCTBHTEIbHOCTH C YYeTOM CIIeKTPaJbHOrO
cocTaBa CBeTa, JUIS KOTOPOTO NpeiHa3HaueH 3TOT MarepHad.
JIpaBHabHO 6a.1aHCHPOBAHHbLIH MaTepHan [I1f CbeMKH [pH
J11eBHOM  OCBellieHHH OKa)KeTCA C HapylleHHbIM 6an1aHcoM,
¢CAH HA HeM NPOHU3BOIUTb CHhEMKY NPH JaMMax HaKa/juBaHH:,
B 3ToM ciyuae B HeraTHBHOM HM300paykeHUH GyneT Nnpeobaanats
ro.1y6ofi ToH. [TosiBeHHe NOBBIIIEHHOTO KOJHYeCTBa roJy6oro
KpacHTesN sl B HeraTHBe OOBACHAETCA TeM, 4TO Ha HUHXKHHUH,
K aclO4yBCTBHTeNbHbIH,CIOH M36BITOYHO JefiCTBOBAMH OPaHKe-
BO-KpacHble JIyuH JaMIil HaKaJHBaHUA.

Bceaenctsue pas.iMuyHs B CNeKTPaJbHOM COCTaBe JHeBHOIO
CBETa .M JIaMIl HaKaJUBaHHUA CO371aHO JBa THNA LBETHbIX ¢OTO-
matrepuanoB. OJHH U3 HUX, ofo3HaueHHble BykBoil [ (qHeBHOH
CBeT) MAH M306pakeHHeM COJHIA, NPeJHa3HAYeHbl JJIsT ChbeMKH
npit JHEBHOM OCBEIUEHHH, H MOTOMY HX CBeTOYYBCTBHTE/bHbIE
cJ0H 6GajJaHCHPOBaHbl K [HEBHOMY OCBellieHHIO. DTH (oToMa-
Tepuasabl MOrYT TNPHUMEHAITbCA TaKMe INIPH CbeMKe C OCBellie-
HiemM, OJH3KMM TI0 CIIeKTPATbHOMY COCTaBY K JAHEBHOMY
CBETY, HanpHUMep C HMIYJbCHOHM JaMIOH, C BCHBILIKOA MarHus
Wil 3JeKTpHYecKoil AyrH. B ciyyasx cbeMKM INpH Jamnax
HakaluBaHHUA Ha ¢oToMartepuase tuna J{ Ha o6beKTHB ¢oToarl-
raparta cJjejyeT YCTaHOBUTbT 01 Y60 CBeTOPHABT P,
KoTOpbIil clenaer oromaTepHal GajJaHCHPOBAHHbIM K CBeTYy
JlaMil HaKaTHBaHHS.

lpyrue ¢oromatepuansl, o603HayeHHble 6ykBoil JI (1amna
HakanMBaHMA) WM 1H300pa)KeHHEM 3JeKTPOJMaMMbl, HMEIOT
CBETOYYBCTBHTe/IbHbIE C/0H, 6GajJaHCHPOBAHHblE K H3JYYeHHIO
JlaMIl HaKaJuBaHMA. Ha sTux ¢oToMaTepHanax Mo»KHO CHHMAaTb
H 1IpH JHEeBHOM OCBelUeHHH, YCTAaHOBHB Ha 0ObeKTHBe (oroar-
napata opaH)eBbHH CBeTOQHJAbTD.

Caeayer yuecTb, Y4TO CBETOQHNBTPHI NPH CbeMKe CHHKAIOT
OCBEIEHHOCTb (oTOMAaTepHasa 3a CueT TIOTJIOUeHHss 4YacTH
CBeTa, W [OTOMY BO3HHKaeT HeOOXOAHMMOCTb YBeJHUHBATb
IKCTO3ULUHUIO.

Uicaa CcBeTOUYBCTBHTENBHOCTH, YyKa3biBaeMble Ha ymna-
KOBKe LIBeTHBIX ()OTOMaTepHasoB, aHAJOrMUHbl YHC/IaM 4Yep-
Ho-GesiblX  oTOMaTepUAIOB, BCJAEACTBHE YEro 3KCHO3HLHSA
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st YyepHO-GeNbIX M HBeTHHX (OTOMaTepHaNOB PaCCUHThHI-
BaeTCA OJHHAKOBO. DTH YHCJA OnpejesieHbl PH TAaKOM CIEKT-
paJbHOM COCTaBe CBeTa, AJISl KOTOPOro INpelHasHauyeH ¢oTo-
MaTepHal.

KoHTpacTHOCTDB y— crnoco6HOCTL (poToMaTepualia
NepenaBaTb pa3jHUHA SIPKOCTeH OObBEKTa CBhEMKH.

Ko.1M4ecTBeHHO KOHTPAcTHOCTb OlpedelsieTcsl TaHFeHCOM
VIJla HaK/JOHa NPAMOJMHEHHOH 4YacTH XapaKTepHCTHUECKOH
KPHBO#A K TOPH3OHTalbHOH ocH rpaduka (puc. 47). Ecau npu
H3MepeHHH KPYTH3Hbl NPSAMOJMHEHHOH YacTH XapaKTePHCTH-
yeCKON KPHBOH YTOJ OKaXeTcs paBHbIM 45°, KOHTPacTHOCTb
6yner paBHa 1,0, Tak Kak TaHrenc 45°=1,0. Tako#i goromaTe-
pHa/l TIpaBUJBHO MNepejlaeT COOTHOLIEHHe sIPKOCcTeH 0ObeKTa
CHEMKH, €CJTH HCKJIOYHTb YCJIOBHSA paccMaTpPHBaHHS H306paxe-
Husl ¥ JApyrve GakTOpbi, BJHAMLIHE HAa ero OueHKy. Yem
6oJbille KPYTH3HA NPAMOJIHHEHHOH 4acTH XapaKTepPHCTHYeCKOH
KPHBOI1, TeM Bbillle KOHTPACTHOCTb oTOMaTepiiaia. Uem MeHbLI@
KPYTH3HA MNDPAMOJHHEHHOH YacTH, TeM HHIKe KOHTPacTHOCTb
¢doromareprana. O6bsicHsieTCS 3TO TeM, YTO C YBeIHYeHHeM
KPYTH3HbI IPAMOJHHEHHOM 4aCTH XapaKTepHCTHYECKOH KPHBOH
yBeJIMUMBAETCS1 POCT OMTHYECKHX MJIOTHOCTEH.

doromaTepHasnbl Pa3HOH KOHTPACTHOCTH NoAOHparwT K Co-
OTBeTCTBYIOLIEMY OOBEKTY CheMKH: HanpHMep, NPH NOPTPeTHOMH
cpeMKe HauboJiee INPHroleH (poromarepuai ¢ HeGOJNbLIOH
KOHTPacTHOCTBIO; NPH ChbeMKe uyepTexked Tpebyercsi ¢oTOMaTe-
pHaa C BBHICOKOH KOHTPACTHOCTbIO.

HauMeHbLIyI0 KOHTPAaCTHOCTb HMEIOT HeraTHBHble KHHO-
IIJIeHKH; HeCKOJbKO Bblllle KOHTPACTHOCTb y HeraTHBHBIX (OTO-
TJIeHOK; ellle Bhillle — Y oOpailaeMblX oTOMaTepHaJjIOB; OueHb
BbICOKAas KOHTPACTHOCTb Y (GoToOyMar, MO3UTHUBHBIX (oTOMaTe-
pHaJIoB, JHaNO3MTHUBHLIX (POTOMIACTHHOK.

KonrpacrHocTh Qoromartepuana GoJiblile, 4eM Kakas-aH6o
JApyras ero XapakTePHCTHKAa, 3aBHCHT He TOJIbKO OT CBOHCTB
CBeTOYYBCTBHUTEJLHOIO CJIOf, HO M OT peXHMa NpOsBJeHHs.
H3mensis coctaB nposiB/JfIIOLIEIO DPacTBOpa, NPOJLOIKHTENb-
HOCTb OOpadoTKH, TemIepaTypy DacTBopa, MOXXHO BJHATH Ha
KOHTPACTHOCTb HM306paXkeHus.

BanancnpoBaHHoe 1LBeTHoe H300paXeHHe MOXHO TOJy-
UUTh TOJBKO B TOM CJyuae, eCJH KOHTPaCTHOCTb y BCeX Tpex
CBETOYYBCTBHTE/NbHLIX CJI0eB oauHakoBa (pHc. 48). Hapyuwenune
6ajsiaHca OUEHHBAIOT MO PA3HOCTH MexJ1V Haubo bluell H Hau-
MeHbllIed KOHTPACTHOCTbIO B LBeTHOM (oTomaTepuane. Caeno-
BaTeJbHO, TI0JIHOCTbIO 6ajlaHCHPOBaHHLIN (hoTOMaTepHaa WMeeT
noKasareab Oanalca KOHTpAacTHocTH b, pasHmiii 0.
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Ecau cBeTOuyBCTBUTe/IbHBIE C/IOH LBeTHOro oToMarepuana
UMeIOT Pa3JIMYHYI0 KOHTPACTHOCTh, H306paxkeHHe Oy/eT 1BeTO-
nckakeHnbiM. HapymeHne Gananca doromaTepHana Mo KOHT-
PacTHOCTH MOXeT TIPHBECTH K pa3HOMY BHIY HCKaXKeHHH,
HanpuMep K OKpalIMBaHHIO AeTajJed B TeHSX HJ/HM CBeTAX,
OKpalUIMBAHHIO B pas3/UYHble 1(BeTa TEeMHHIX H CBeT/bIX AeTajeft
M T. A. (puc. 49). Uem Gosbuie Hapyuen GamaHc ¢oromaTe-
pHana, TeM CH/bHee LIBETOHCKaXKeHHs; YCTPAHHTb UX BO BpeMs
¢ororparueckoll 00paBOTKH HH NMPH NeYaTaHHH H300paKeHHS
HeJb34A.

JauTenbHOe xpaHeHHe 1BeTHOro poTOMaTepHana HJH Hapy-
ieHHe YCJIOBHH ero o6paloTKH yacTo ObiBaeT NPHYMHOH Hapy-
lweHusa GanaHca Mo KOHTPACTHOCTH.

Qotorpaduyeckas mHpoTa (L)— crocob-
HOCTb (POTOMATepHaNla NPaBUIBHO BOCNPOH3BOAHTHL TPafallHIO
fApKocTell OObEKTa CheMKH.

KonuuecTBeHHO doTOrpacdHueckas WHPOTA ONperensieT HH-
TepBaJ 3KCMOSHUMHA MeXAY HauyaJoOM H KOHLIOM IpPSIMOJIHHeH-
HOrO yuacTKa XapaKTepHCTHYecKoH KpuBo# (puc. 50). Ha stom
y4YacTKe POCT ONTHYECKHX TJIOTHOCTeHl TOYHO COOTBETCTBYeT
pPOCTY 3KCNO3ULUHH (JorapudMy 3SKCMO3HLHUH) € OAHHAKOBHIM
K03(UIHEHTOM KOHTpacTHocTH. PororpaduuecKyo IWHPOTY
4acTO Ha3biBalOT 00G/NAacCThid MPABHUABHB X 3KC-
MO3HUILHH.

UeM ANHHHee NpsMOIHHeHHBbIl Y4acTOK XapaKTepHCTHUe-
CKOH KPHBOH, TeM GOJIbLIHA HHTePBaJ fAPKOCTe# 0ObeKTa MOXeT
ObiTb NPABHILHO BOCTPOM3BeleH (POTOMATEPHAIOM, TeM, CJiello-
BaTe/ibHO, OoJblie ero ¢ororpaduyeckas IIHPOTA.

Ha puc. 51 npencraBneHbl XapakTepHCTHYECKHe KPHBbie
nByx doromatepranos. KpuBas I uMeeT KOPOTKHI MPSAMO/NHHEN-
Hbifl yuacToK, KpHBasi {/ — p/MHHBIA. Y TNepBOH KPHBOH OH
COOTBEeTCTBYET HHTepBajly OCBellleHHOCTH or 212 no 6800 i«
NpH BblIepKKe Y4 cex H Anapparme o6bekTuBa 1: 4. Y BTOpOI#i
KPHBOH TNPAMO/JHHEHHBIA YYaCTOK COOTBETCTBYeT HHTepBany
ocsewteHHocTH OT 212 go 54000 sk mpH Tex ke YCJAOBHAX
cbemkH. CrenoBaTesIbHO, TepPBBI (OTOMATEPHI MOXET BOC-
NPOH3BECTH MHTepBal SIPKOCTH o6bekTa 1 : 30, BTOpOH —
1:250.

Bonbluas doTtorpaduyeckas LUIHPOTa CBETOYYBCTBHTEJIBHOIO
MaTepuasna AONYCKaeT HEKOTOpble MOTPEMIHOCTH NpH ofpefe-
JeHuy 3Kkcrmo3uumun. Tak, o6beKT CbeMKH, HMeloMmHH HHTepBa
Apkocted 1 : 20, MOKHO NpaBHAbHO BOCIIPOH3BECTH NPH BeCbMa
PasHblX 3KCMO3HUMAX, eCaH ¢oTorpacduyeckas 1uupora ¢o-
Tomatepuana 6Gynetr 1: 200, HeratuBel Takoro o6bekra Oy-
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IyT OTJHYaThCA OAMH OT APYIOro JHlIb obliell NJOTHOCTbIO
NP ONMHAKOBON KOHTPAcTHOCTH. MIX MOKHO MeyaraTh Ha OAHOH
H TOH ke MO KOHTPACTHOCTH (PoOToOGymMmare, yBeJHUYHBaAs JHIIb
EBIICPAKY N0 Mepe NOBBLICHUS IJIOTHOCTH HeraTHBOB.
CoBpemenHble (pOTOMaTepHa/bl H3TOTOBJSIOT ¢ TakoH ¢oTo-
rpaduyecKod WHPOTON, KOTOpas MO3BOJASET BOCNPOH3BOLHTH

. ! ] MNau
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Puc. 51

<oTomaTepHanb ¢ pasHoil doTorpaduieckoil wWHpoToIl

Ge3 McKaXeHHR COJIBLIMHCTBO OOBEKTOB MO HMHTEPBa’y fpPKO-
cteid. HMckiouende cocTaBasioT obpaliaenble GpoToMaTepHa bl,
YMelollHe MeHblIYIO IIMPOTY, YeM HeraTHBHble MaTepHaJbl.
Manyio WHPOTY HMeIOT H NMO3UTHBHBIE doTOMAaTepHa.sl, Tak
KaK 4eM KOHTDacTHee CBETOYYBCTBUTEJNbHBIH CJOM, TeM MeHblue
2ro gortorpaguyeckas LIHPOTA.

CpeTOuyBCTBHTE/IbHBIE  CJIOM  LIBETHOrO  ¢poTOMaTepuana
LOJIXKHBI HMeTh OAMHAKOBYI0 (OTOrpadHuecKkylo WHPOTY, B NPo-
TUBHOM CJlyyae HEKOTOpble JeTallH H300PaKeHHs] OKamKyTCs
LIBETOHCKaKeHHbIMH.

Bennunna ¢otorpadHyeckoil WIHPOTHI 3aBUCUT OT yC.I0BHIi
nposiBjeHns QoroMarepuana. BripaBHHBalOLlee TNposiBleHHe,
CHHXKAs KOHTPACTHOCTb poTOMaTepHasia, paciiMpseT NPsMo-
JHHeiIHBIH YYacTOK XapaKTePHCTHUeCKOH KPHUBOH H, cleloBa-
TeJbHO, YBeJHYHBaeT (PoTorpaduuecKyo LIHPOTY.

Byauap (D,) — nouepHenne Ha ¢oromarepuane, obpa-
3ylollleeCsl MNocJje NPOSBJAEHHS Ha YyacTKax, Ha KOTOpble He
JeHcTBOBaJ CBeT.

Bya.b 3aBHCHT OT COGCTBeHHBIX CBONCTB (POTOrpadiuecKo
3MYJbCHH, YCJIOBHH XpalieHHsl (oTOMaTepHasoB, COCTaBa Mpo-
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ABASIOUEer0 PacTBOPa, NPOAOMKHMTEIbHOCTH NPOsABIeHHs H
APYTHX XHMHUeCKHX npoleccoB. Byasb rnosB/sieTcss NouTH Ha
ato6oM  doromartepnane. PacnpoctpaHssick no Bcelf noBepx-
HOCTH CBETOUYBCTBHTe/bHOI'O C.J10, OHa CHHXKaeT Npo3pay-
HOCTb H306parkeHHs.

HMszobpaxenue, MNoNyyeHHOe Ha CHJABHO BYaJHPOBaHHOM
d:oToMaTepHase, HMeeT IIOHM)KEHHBIH KOHTPACT M BBIIVISAMT
ceppiM. UeM Bbllle CBeTOYYBCTBHTENbHOCTb AMaTepHala, TeM
1710THee ByaJb, NO9TOMY Y HeraTHBHBIX MaTepHa 0B OHA BHILUE,
1eM Yy TO3HTHBHBIX. UYeM josbiie XxpaHuTtcs ¢oTomarepHal,
TeMm GoJbllie MJOTHOCTb Byasau. Yem 3HepruuHee NpoOsiBUTeNb
14 B HeM MeHblile NPOTHBOBYA.IMPYIOLLEr0 BelLlecTBa, TeM
11;10THee ByaJb. UeM NpofoaKuTesbHee MPOsiBJeHIie, TeM Bbillle
NJOTHOCTb  ByasH. PasnnyHple npoueccel, poucxonsiiye
B CBETOUYBCTBHTEJILHOM CJ0e M NPH ero o6paboTke, 4acTo CyM-
MHPYIOTCA M YBEJHUHBAIOT IJIOTHOCTb BYaJlH.

[ToMuMo cBoficTB (poTOMaTephnaia, OleHHBaeMbiX MO Xapak-
TEePHCTHYECKOH KPHBOH, 60JblUOA NpakTHYeCKHI HHTepec
NPeACTaBASOT CaAeAyioulle CBONCTBA.

IIBeTOYUYBCTBHTEAbHOCTb — UYBCTBHTENb-
110CTh oToMaTepHada K LBEeTHbIM H3JYUYeHHSIM.

CyulecTByeT MHOro CnocoGoB oOmnpejesieHHsl LBETOYYBCTBH-
TeabHOCTH. Hanboaee pacnpocTpaHeHHble H3 HUX — 110 H30-
6pa)keHHIo LBeTHOH TabJaHLbl H MO KPaTHO-
CTH CBeTOQH/IbTPOB.

[IpH oueHke LBETOUYBCTBHTEIbHOCTH IO
uBeTHON Tabauue (puc. 52) ¢oro-
rpad@upyoT TabaHLY Ha HCIBITYeMOM ¢oTo-
MaTepHaJe NMPH TOM OCBELUEHHH MO CHeKT-
pajdbHOMY COCTaBy, NpPH KoTopoM O6yieT B
JajibHeMllleM TPOMCXOAMWTb CbeMKa. UYewm
4YBCTBHTe/AbHee pOTOMATEpHAT K LIBETY MO o o
TabaHLbl, TeM 60Jblleld NJOTHOCTBIO 3TO 1oJie  Tabanua aast ouenku

. = UBETOYYBCTBHTCAbIIO-
0y 1eT BOCTIPOU3BeleHO B H300PaKeHHH. ECTb ¢ty goromatcpnana
Ta0:IHLbI, 10 KOTOPbIM MOXKHO KOJIHYECTBEHHO ’

GlIeHHTb LBeTOYYBCTBHTEJIbLHOCTb (hOTOMATe-

praia. B Takux Tabanuax paaoM C LBETHOH MMOJOCKOH pacno-
Jd0eHa  cepast, CTyMeHH KOTOpPOii 00O3HaueHbl YCJIOBHBIMIH
npoueHtami. YyBCTBHTe1bHOCTb (OTOMATepHaIa K KaKIOMY
13 LBETOB ONpele fII0T COrNocTaB/JieHHeM H300pakeHHii 1BeT-
1HOTO 10s11 € cepbiM modem Tabauunl. CiaelyeT yuyecTb, YTO
GlleHKa YYBCTBHTE.1bHOCTH pOTOMaTepHasa no Tab.uuad 3aBH-
ClT OT YHCTOTHI HCHOJIb3YeMbIX KPaCOK M COOTBETCTBHSI 3THX
KPacox 1BeTaM 06LEKTa ChbeMKH.
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[Tpu oueHke L BEeTOUYBCTBHTENbHOCTH 110 KPATHOCTH
cBeTODHABTP OB UBeTHOl 0ObeKT ¢doTorpadupyoT Ha
UCHBITYeMOM (oTOMaTepHale CO BCeMH BblAep:KKaMH 3aTBOpa
naHHoro ¢oToanmapata NMpH IMocTosHHOH AHadparme. Kouau-
YeCTBO 3KCIIOHOTPAaMM JAOMKHO COOTBETCTBOBATb KOJHYECTBY
CBeTOpHIBTPOB, NpPHMeHAEeMbIX BO BpeMfl HCOBITaHHA QoTOMa-
Tepuana. B kax1o#f sKCIIOHOrpaMMe INepBHIH Kaip lesaaercs
6e3 cBertoduabTpa, nocaepywoliue co cetobuabrpom. Corlo-
CTaBJleHHeM KaJpoB B 06pabOTaHHBIX KCIOHOrpaMMax onpene-
JIAIOT KPATHOCTL KaxkJoro cseTodu/bTpa. Hem MeHblle Kpat-
HOCTb, TeM Bblile 4YYBCTBHTeJIbHOCTb (oTOMaTepHasa K LBETY
JJ@HHOTO CBETO(H./IbTPA.

3epHHCTOCTDB — HEPABHOMEPHOCTb CTPYKTYPHl o-
TorpaduyecKkoro H3obpa)keHHs, BHAWMAsA MPH ero GO.bLIOM
yBeJIHYeHHH. IOMVJbCHOHHBIH CJOH COCTOMT M3 OTIeNbHbIX
MHKDOKPHCTA/IIOB TajloreHu1a cepebpa, pasMeuleHHbIX B XKeJa-
THHe. BeslHYHHA MHKPOKDHCTA1/10B BeCbMa Pa3fH4YHA Yy PasHbiX
(oromaTepuanoB. ¥ MO3HTHBHBIX (POTOMATepHAJOB OHA 3Ha-
UHTE/bHO MeHblUe, YeM Y HeraTHBHbIX. [IoMHMO TOro, B OfHOM
U TOM XXe CBETOUYBCTBHTENbHOM CJ10€ MHKDOKPHCTa//Ibl HMEIOT
pa3uuHylo (GOpMY M pacrno/oxKeHbl BO MHOIO PfAOB.

YHCIO MHKPOKPHCTANJIOB B CBETOYYBCTBHTEJNBHOM CJl0e
OrpOMHO, HarpuMmep Ha 1 ca? 3MYJBCHOHHOIO CJ10A Y MaJlOyyB-
CTBHTE/ILHOTO ¢oTOMaTepHana MoxKeT OblTb OKOAO MHJIIHAP-
Ja MHKDOKPHCTA/1/0B, Yy BbICOKOYYBCTBHUTE/IbHbBIX — OKO.10
350 MHJJHOHOB MHKPOKPHCTANJIOB. DTH OTAeNbHble MHKPO-
KDHCTa1/bl B Mpotlecce NMposiBieHHs (poroMaTepuasia Mnpespa-
IHAIOTCA B 3 e P Ha MeTa/llHYecKoro cepebpa, KOTOpble Ha-
CTOJIbKO MaJibl, YTO Jaxe NMPH 60/bLIOM yBelHYeHHH H306paxe-
HUA HepasauyHmbl. [IpH NMPosIBIEHHH 3epHA yacTO CJHIIAKOTCA -
K o6pa3yoT KOMKH. OHHM pacnoJiaraiorcsi BJIOsIb ITOBEPXHOCTH
H B ryOHHY 3MYJbCHOHHOIO C/10s1, MpHYyeM BeCcbMa HepaBHO-
MepPHO: Ha OJJHOM y4acTKe — 60Jblle, Ha JPYroM — MeHbLle.
B pesynbrare Ha H300pakeHHH BO3HHKaeT NSITHUCTas CTPYK-
Typa, KOTopasl NMOPTHT €ro M fAeJaeT 3 e P HH CTH M.

C yBennueHuenm Macmitaba u306paKeHUs 3epHHCTOCTb CTa-
HOBUTCA 3aMeTHee, OHa pacTeT C IOBbILIEHHeM CBETOYYBCTBH-
TeJILHOCTH (poroMartepuasa. JI1 nonydyeHHss Haubosee MeTKO-
3epHHCTHIX H300pakeHUH clelyeT NPHMEHATb HaHMeHee CBeTO-
YYBCTBHTe/bHblE MaTepHa/lbl, KaKHe TOJbKO MAOMYCTHMBbI (10
YCJIOBHAM CBEMKH.

3epHHCTOCTb GOTOr pahpHyecKoro U3obparKeHHs 3aBHCHT OT
MHOIMX YC/JOBHH H B MepBYIO Ouepelb OT CBOHCTB CBETOYyBCT-
BHUTE/JbHOTO MaTepHaJa.
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Ilpy onM HaKOBOH CBETOYYBCTBHTENbHGCTH HEraTHBHOIO M
o6paiiaeMor o (POTOMAaTepPHAJIOB 3epPHHCTOCTb OYAeT MeHblUei
y cofpalaeMbix MaTepHaaoB. O6bsACHAETCS 3TO OCOGEHHOCTBIO
npouecca obpauieHus (ctp. 308).

3epHHCTOCTL NMPHCYIa M LBETHHIM (OTOMaTepHaiaM, Tak
KaK KpacHTe/Hd B OnpejeseHHON CTeleHH BOCIPOM3BOIAT cepeb-
psiHoe H3obpaxkeHie.

M3mepeHre 3epHHCTOCTH OTHOCHTCS K HaHOOJdee TPYAHBIM
npobsienaMm, CBA3AaHHBIM CO CJOXKHOH NPHPOJOH 3€pPHHCTOCTH
¢dotomatepnana. Jlo cux mnop Her OOLIENPHHSTOrO MeToJa
OlLleHKH 3epHHCTOCTH. Hepeako ofHM H Te e MaTepHaJbl, HC-
clelyeMble Da3sHbIMH MeTOJAaMH, OLIEHHBAIOTCS PasJHuHO.

Paspewawumaa cnoco6HOCTb — CHOCOO-
HOCTb CBETOYYBCTBHTE/NBLHOTO C.J10f pas/lebHO BOCIPOH3BOIUTh
J1eTa’ll 06beKTa ChEeMKH.

Paspeulatoiasi cnoco6HOCTb ONpeledsieTCsl MaKCHMa 1bHbIM
YHCIOM MapaJses]bHbIX YepHBIX LUTPHXOB H 6e/biX NMpPOMEXYT-
KOB, PaBHbIX 1O WIHPHHe, KOTOpble Pa3jejlbHO BOCHPOH3BOIATCA
Ha | mm?® coronaTepuana. Hanpumep, ecan pasperuarouias
CNOCOGHOCTL paBHa 75 aum/mm, 3TO 3HAUHT, 4TO OTOMATEpHall
MOXKeT nepelaTb pa3fie/bHO 75 JMHHH Ha miowaad B 1 mm?,

Paspelnaroias cnoco6HOCTb B OCHOBHOM 3aBHCHT OT CBOHCTB
CBETOYYBCTBHTEJNBHOrO ¢/105. Hem 6obliie 3¢PHHCTOCTD H Bhillle
CBETOUYBCTBHTEIbHOCTb (POTOMATepHaJa, TeN HHXKe pa3pelualo-
mas cnocobHocTh. Paspeluarouias CHOCOGHOCTb MOMKET H3Me-
HATBCA OT YCJAOBHH CbHEMKH H PeXMMOB 00paboTKH ¢oTomaTe-
puaaa. PaccmarpiBas psaa usobpaxkeHHH, Cle.TaHHBIX HA OJHOM
H TOM »Ke KyCKe (POTOMNJIEHKH, JeTKO OOHapYKHUTb, YTO pasJiH-
4yaeMoCTb jeTa’ledl OObeKTa Ha HeraTHBe G6y[eT H3MeHATBCSA
B 3aBHCHMOCTH OT BeJIHUHHBI 3KCNO3HUHH NpH cbeMke. Ilpu
MaJlblX 3KCMO3HLHAX Pa3’JHyaeiocTb jAeTajed HeyJOBJeTBOPH-
TeJdbHa, N0 Mepe YyBe/1HUYeHHf 3KCMNO3ULUMH Y.IYulllaeTcss M pas-
JIH4aeNOCTh JeTasdedl 10 HEKOTOpOH MpelesbHOH BeJHUYHMHBI.
INociepytoliee noBbilIeHHe 3KCMO3MUMH CHOBA CHH3HMT pasJH-
yaeMOoCThb JeTadeii. Cile10BaTe1bHO, pa3peluaolias cnocoGHOCTh
3aBHCHT OT 3KCNO3HLHH, 4YTO HeoOXOAHMO YUHTHIBaTb IpH
CbeMKe OOBEKTOB, TPeGVIOWHX BBLICOKOH Da3.1MYaeMOCTH jeTa-
Jleil, HanpHMep NMPH CbeMKe YepTexell, TEKCTOB U TIp.

CoctaB npofB.IsIOIET0 pPacTBOpa MaJd0 CKasblBaeTCs Ha
paspeluaiolteil Croco6HOCTH, 6O.Ibllie BJAHAET PeHM MposiBJe-
HHS: HelONpOABJeHHe HJIH TepenposBieHHe (oToMaTepHaJsa
CHHXKAIOT pasnuyaeMoCTb JeTajed B H300parkeHHH.

Opeonoo6GpasoBaHHe — HCKaKeHHe H3006pa-
>KEHHA, Bbi3BaHHOE NeHCTBHEM CBeTa, OTPaxKeHHOro OT NOA-
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JOXKKH (poTOMaTepHa1a, HIH CBeTa, PacCesHHOTO B CBETOYYBCT-
BHTEILHOM CI0e (pitc. D3).

Opeosn oTpaxeHHS nosalfercs B TOM chaydae,
eCc/H JIYY4H CBeTa, Npollefulie CKBO3b CBeTOYYBCTBHTEJbHBIIl
CJIOi 1 OTparKeHHble MOANOKKOI1 hoTOMaTepHasna, eficTBYIOT Ha

TC MHKPOKPHCTaMAAbl Ta.10reHKa08
H cepebpa, KOTOpble He JO/DKIHDLI
y4acTBOBaTb B CO3]aHHH H300pa-
)eunst. Hanpumep, mnpu chenke

s - 3a%IKEHHBIX JIAMIT 33 CYeT Opeo-
X 77 Ja OTPaXKeHHA BOKPYTI  KOJOb!

JIaMIIbl 06pa3y10Tc;l CBeT/Ible KPYTI'H

4 (Ha MO3UTHBE), CKaKeM, [IpH
CBheMKeE ropoackoro nen3saxa
Puc. 53 p HOYBIO.
Opeonoobpasopanne: ! — opeon
oTpaxenusa, 2 — opeon pacpéeﬂ- O peoda paccedaHHA

3 T ponerodyscTonTenssilt  Bo3HHKaeT OT  APKO  OCBelleH-
HbIX yYaCTKOB OObeKTa CBbeMKH,
pacceMBalIIMX CBeT B CBeTO-

YYBCTBHTEJbHOM c/10e. BMeCTO TOueuHbIX H300pakeHHH noJay-

YAlOTCSl KPYXKH C [OCTelleHHO YMeHblUAUIeHcs K Kpasam

naotHocThlo. Ecau dotorpadnipylores TOHKHe JIMHHH, OHH

BOCIPOH3BOAATCA GOJee TOJCTBIMH JHHHSAMH C PaclJblBYaThIMH

KpasiMH.

B pesyabTate opeos000pa3oBaHHA 3HAYHTENbHO  YXYI-
uraeTcs paspelrarwas crnocoGHocTh oromarepuana. B oco-
6eHHOCTH 60JbLUOIT Bpel OKa3biBalOT OPeoJbl paccesiHNsl: TOH-
KHe BeTKH JepeBbeB Ha ¢oHe HeGa MOJYYAIOTCH PAa30PBaHHBIMH
BO MHOTHX MecTax. Ues0Bek, CTOAWMIA HA cKaJjle H choTorpadu-
poBaHHbI} Ha (oHe He6Ga, Ha CHHMKe MOXeT OKa3aTbCsl C Y3KOIl
no ¢opMe roJioBOH.

K stony ke sBJeHHIO clelveT OTHeCTH jJedeKT MpH Nopr-
peTHOM CheMKe, KOrja H306parKeHHe JIHLA NOJYy4aeTcsi HeyeT-
KHM, a BCe OCTa/bHble JeTajJH Ha CHHMKe, pa3)elleHHble B TOf
JKe IJOCKOCTH,— De3KMMH H JIeTKO pa3iuuyHMbIMH. [dedext
BO3HHKaeT H3-32 HermpaBUJbHOH BHYTPHKAZPOBOH 3KCIO3HLUMH,
€CTH TIPU CheMKe JIHILO ObLI0 OCBelLleHO H3GbITOUHO 110 CPaBHEHHIO
CO BCeMH JPYTHMH JAeTaJsIMH.

Yenl Bbillle CBETOYYBCTBHTEIbHOCTL ¢oTOMaTepHasa, Kpyr-
Hee 3€DHICTOCTL H TO/IIe CBETOYYBCTBUTEJbHBIH C/J0H, Ten
60.1bllie  BO3MOXKHOCTEeH 717 MOABJIeHHS OpeoaoB. KauecTBo
NPOTHBOOPEO/JIBHOTO CJ10S1 OKa3blBaeT CYIECTBEHHOe B.HsAHHE
Ha opeoa oTpaxkeHus. CrelleHb opeo/a pacCesiHHS CHHKaeTcA,
CCH 3MYJbCHOHHBLIH cJloH hoTOMaTepHasa MNpokKpauieH Cce-
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11HabHBIM KpachTeneM. CoCTaB NPOABAAIONIETO PACTBOPA MaJo
BJANSIeT Ha BeJUUHHY opeosna. liuTtesbHoe H.IH 3HePrHYHOe
nposiBJ1eHHe, CO3Aalollee MNMOBBLILIEHHYIO TIJIOTHOCTb H300pake-
1H4s, CHOCOGCTBYEeT POCTY OPEOJIOB.

XpaHeHue
doTorpagHuecKkux maTepnaios

CeoficTBa ¢oToMaTepHajoB B G0abllIOA Mepe 3aBHCAT OT VC.10-
GHA HX XpaHeHHs.

Bo Bpemsi xpaHeHusi oToMaTepHa.la B CBETOYYBCTBHTEMb-
HOM ¢/10e MPOUCXOAST C/IONHBle NPOLeCcCH, NOJHOCTBIO elle He
y3yueHlbie. OCHOBHOM M3 HUX — T polecc CTapeHH f.
CreneHb cTapeHHs JJIA pasHbIX CBETOUYBCTBHTEAbHBIX CJ0eB
pasanuHa. C  yBesHueHHeM TMPOJOIKHTEILHOCTH XpaHeHHs
¢oToMAaTepHAaNa ero CBeTOUY YBCTBUTEIbHOCTb TOHHXKAETCS, MJ0T-
HOCTb Bya.IH MoBbaeTcA. C TNoBblLleHHeM TeMMepaTypbl H
BJ@XKHOCTH BO3AYyXa NPOLECCH CTapeHHS B CBETOYYBCTBHTE]b-
HOM C/I0e YCKOpSIIOTCH.

Y uBeTHbIX ¢OTOMaTepHAJOB CBETOYYBCTBHTEJbHbIE CJIOH,
JiMelolllle passiHuHble CBOHCTBAa, BO BpeMs XpaHeHHS H3Me-
HSIIOTCSl HeONMHaKoBO. B pesyJsbTate BO3MOXHO «OTKJIOHEHHe
oT GaJj1aHca, YTO NMPHUBOIHT K 3HaYHTEeJbHbIM LIBETOHCKAXKEHHAM
B 1306parKeHHH.

Laa xaxnoro Buaa ¢oToMarepHaaa yCTaHOB.JIeH rapaHTHH-
Hblif CPOK COXPaHAeMOCTH HX B 3aBOJACKOH yMakoBKe TIpH
cOOJIIOJIEHHH onpeiesleHHbIX YCIOBUH XpaHeHHs. BMecto cpoka
XpaHeHHs! Ha ynakoBke (oTOoMaTepHasna yKasaHa jaTa, A0 KO-
TOPOH 3TOT MaTepHaj JOKeH OblTb HMCMOJAB30BaH. 3a BpeMs
rapaHTHHHOrO CpoOKa XpaHeHMA JIONyCKaeTcsl H3MeHeHHe
CBOHCTB CBeTOYYBCTBHTEIbHOTO Cjosi B npenenax —=4=25% or
BeJMUHHBl TNOKa3saTenefi, XapakTepH3ylomiUxX ¢doToMaTepHa.l
NPH BhIMYCKe.

Has 6oabuinHcTBa OTOMATEPHA.T0B HODPMaAbHBIMH YC10-
BHSIMH XpaHeHHs CUMTAIOTCsl TeMrepaTypa Bosayxa 14—22°,
OTHOCHTeJIbHasl BJAaXHOCTb Bozayxa 50—70%.

doTtoMarepuasgbl Heb3fl XPaHHWTb BOIM3H OTOMHTEJNbHbBIX
NpuGOPOB M B MeCTaX, OCBeHlaeMblX MPAMBIMH COJHEYHbIMH
JYyUdnH, B ChIPBIX TOMeLIeHHAX M B TIOMeHleHHSX, rjle Xpa-
HATCST aMMHaK, CepoBOIOPOA, PTYTb, OPraHHYeCKHe PacTBODH-
Teqll, KPackH U T. A.

BBICOKOUYBCTBHTEIbHbIE uepHO-6esible, LBeTHble 1I HHGpa-
XponarHuecklie goToMarepuadbl B (habpuuHOil ynakoBKe PeKo-
MenjlyeTcss XpaHMTL IPH HU3KOH TeMNeparype BO31yXa, Ha-
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npuMep B XosoaudbHuKe. CHAbHOe OXJaxIeHHe 3aveisieT
npotiecchl crapeHusi. Urobnl 136exaTh aAeeKTOB OT KOHJeHCa-
UMK BJard Ha doroMarepHaJe, fepeil OTKPHITHEM YINaKOBKH
tdoTomMaTeprana ero HeoOXOAHMO BblEEPXKAaTb MPH KOMHATHOMH
TeMIlepaTy pe.

doTomaTepHasbl, TpejHa3HAaYeHHble JJIS1 HCMOMb30BAHHS
BO BJIaXKHOH MeCTHOCTH, YNAaKOBLIBAIOT B MeTa/IHYeCKHe KO-
pPOOKH, OKJeHBaeMble [BOHHBIM Cl0eM JIMMKOHN JieHThl. B uensix
JIOTIO/IHHTeIbHOA NPefOCTOPOMHOCTH KOPOOKH ¢ (oToMaTe-
pHaJOM IIOMelIaT B I[1aCTMACCOBble MeIIKH H TIHATEJIbHO
3aKJIEHBAIOT.

B HekoTopwIX cayuasx cTapeHHe (poToMaTepyaJja, BbI3BaH-
HOe MOBLILLIEHHOH BJAXHOCTbIO NPH XpaHeHWH, MOXHO YCTpa-
HHUTb, €CJH 3TOT oTOMarepua/] NOMEeCTUTb Ha ORHH-ABOE CYTOK
B YCJOBHS] NOHHXXEHHOH BJIaXXHOCTH NPH TOH XXe TeMmepaType.
B pesysibTaTe CBeTOUYBCTBHTENLHOCTH (OTOMaTepHala OKa-
¥KeTCs TaKoH »Ke, KaKOoH OHa Obliia paHbiue.

doromarepHanbl, XpaHsiiHecsd B KacceTax, oroannaparax
Hy B ¢oT0.1a60paTOPHH, COXPAHAOTCA M10X0. [lox ne#icTBHeM
CyXoro Bo3fyxa §oTomn/eHKa H ¢otobymara CTaHOBAITCA XpyIi-
KHMH H JIOMaloTCA, a BO BJAXKHOM BO3AYyXe ¢oToMarepHail
JenaeTcs JIHMNKHUM.

TEXHHKA CbEMKH

JlioGoit BHA CheMKH HAa4YHHaeTCs C BbIOOpa TOYKH CheMKH, Bbl-
COTBl TOUKH CBHEMKH, Olpele/ieHHs] pacCTOSHUA OO OObekTa
H HanpaBjeHHfI CBbeMKH. 3areM clefyeT HaBOAKa OObeKTH-
Ba Ha Pe3KOCTb, DacyeT S5KCMO3HUHH, NMOAGOP CBETOPHILTPOB
HT A

Touka cbeMKH — MeCTO, C KOTOPOTO NMPOH3BOAUTCH CheMKa.
Ilpu BLIGOpe TOUKH CHEMKH OMNpeRe’qsioT HanpaB/ieHHe CbheMKH,
BBICOTY TOYKH CBEeMKH H paccTosiHHe oOT ¢oTtoannapaTta jo
obbekTa (poTo 2).

HanpaBneHnHe CbeMKH— 3T0 HanpasleHHeOl-
THYECKON OCH OOBEKTHBA K OOBEKTY CbeMKH. EC/IH onTuueckas
ocb OOBEKTHBA NepHeHJHKYJAsiPHA IJIOCKOCTH 00beKTa M pac-
MOJIO}KEHAa TOYHO MO €ro HeHTPY, TOYKY CheMKH Ha3biBaloT
ueHTpaJabHO# Eciu ontHyeckas ocb 0oObeKTHBa Ha-
npaBJjieHa Moj yIJoM K OOBeKTy CbeMKH, TOUKY CHeMKH Hasbi-
BaloT 60K OBoO#. Takux TOUYeK CBHEMKH MOXeT ObiTb
HECKOJIbKO.

LlenTpanbHass TOYKa CheMKH MO3BOJAET NMOJMYYHMTb H300pa-
»eHHe oObeKTa TOJIbLKO (hpOHTa/NbHOE, TMOKAa3biBalolee ero
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LIMPHHY M BLICOTY (¢oto 3, a). IIpH GOKOBLIX TOYKAaX CheMKH
11a U300pakeHHH BHAHLI ABe CTOPOHBI OOBEKTA, NOKa3aHbl ero
0o6beM U ray6uHa (goro 3, 6).

BroicoTa TOYKH CheMKH onpeieisercs Mo OTHO-
IEHUI0 K YPOBHIO TIJ1a3 CTOsilIEro ueJoBeKa. 1oOuKa CbeMKH,
pacnoJoxxeHHas Ha YPOBHe IV1a3 CTOSILLEro Yes0BEeKa, Ha3blBaeT-
¢ss HopMaJabHOH. Touku, pacnonomeHHble HHKe HIH
BLille YPOBHA I.1a3, Ha3bIBAIOTCA HH K HHM U HJH B e p X-
HHUMH TOuKaMHu cbeMkH (doro 10).

IIpn HMKHeHl HJH BepXHeli TOYKe CbEMKH COOTHOLIEHHe
JdeTanell B u3o6paxkeHHH o0bekTa GylaeT HeoObluHbIM (hoTO 4).
Taxkne n3o6pa)keHHs HasbBalOTCA pakKy pcHB MH. Uem
Bbillle MM HMXKE TOUKA CheMKH, TeM cHibHee pakypc. Cokpa-
llleHHe PACCTOSIHUA A0 06beKTa ChbeMKH H NpHMeHeHHe KOPOTKO-
dOKYCcHOro 0ObeKTHBA TOXe MNOAYEePKHUBAIOT PpAaKYpC.

PacctoaHue 10 o6beKTa ChbeMKH BIHAeT
Ha Maciitab H3o6paxeHusi. Uem OGoJsbllie paccTosAHHe, TeM
rMe/ibye ToJydaeTcsi H306paxeHHe O0beKTa MpPH CbherKe OJHHM
I TeM e OOBEeKTHBOM. ,

JIMHefiHass mNepCNeKTHBa— BlleyaTJeHHe O TJaYy-
6HHe npocTpaHcTBa o6bekTa Ha wu3o0paxkeHud. OHa co3-
aaetcss Omaarogaps yMeHblleHHIO MacwTaba n3obpaxkeHus Je-
Taled MO Mepe HX YAaJeHHs OT oObeKTHBa. [lepcnexkTHBa
OygeT caab0o BblpaXkeHa Ha HM300paKeHHWH, €CJlH OOBLeKT
JiMeeT Masylo NpPOTSI2KEHHOCTb B TIVIYOHHY, BCJIEACTBHe Uero
BCe €ro JeTalH BOCIHPOU3BOAATCA NOYTH B OJAHOM  Mac-
wrtabe (boro 5). HaoGopor, nepcrnéktuBa OyAeT BbipaxKeHa
CUJbBHO, eCJH Hapsay ¢ OTIajleHHbIMH 0O0beKkTaMH ¢oTorpa-
dupytores # 61M3KHe O0ObeKThl. B sToM ciayuae 6vieT 3Ha-
UHTeNbHAsA pa3HHIla B MacwiTab6ax H306paKeHHsl OTJedbHbIX
Jdetateld obbekra (goro 6).

[lepcnekTHBa OLLyLIaeTCs TeM CHJIbHee, YeM GOJibiie PasJ-
yHe B Macwitabax INpPH BOCHPOH3BENEHHH JeTajsed OOGbeKTa.
IlepcnekTuBa ycu.uBaercsi ¢ npubIMKeHHeM ¢oToannapara K
00beKTy W ocJabisieTcs ¢ yAasleHHeM OT O6beKTa.

OcHoBHON 00BeKTHB (poToanmnapara cosfaeT H3oOpameHHe
C DNPUBBIYHOH fePCNeKTHBOH, €CJH CbeMKa [1POMCXOAMT Ha
paccTosHuH, obecneyHBarOLIEM yros H306paxKeHHA N0 rOPH30H-
Taau B 27—34°.

TlepcnekTBa cH/bHee oOLLYIIAeTCs B H300paKeHMH, [OJY-
YEeHHOM IIpH CbeMKe KOPOTKO(OKYCHbIM 06beKTHBOM. O6bsic-
HAETCA S5TO TeM, YTO KOPOTKO(QOKYCHbLIH OOBEKTHB, HMeROLIHH
WHPOKHHA yroa H300paxeHHs, BO BpeMSl CbheMKH C GJIM3KOro
PacCTosiHUA OJMHAKOBLIX IO BeJlUYHHe JeTasel, pacnooXKeH-
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IIbIX B IV1y6b 0OBeKTa, BOCIPOH3BOAHT HX B pa3HOM Maclurase.
UeM Goablue pasnuude B MacwTtafax, TeM CHJbHee Iepcrek-
THBa B M3o6paxkeHud. Hanpumep, npu cbeMKe YyJHUBI B nep-
crlekTHBe OHa OyjeT Kas3aTbcs OoJlee NJIHHHOH, YeM Ha CamMom
fete (doto 7).

Ilpnr cbemke ANMMHHOMOKYCHBIN OOBLEKTHBOM H300pakenie
KaxKeTcsi ¢ MaJIOH INepCHeKTHBOH, TaK KakK jJalbHHe OOBEeKTb
OYAYT KaK Obl pacro/loKeHbl HeJajexko oT OjaHxHHX. O6bsac-
HAETCH 3TO TeM, Y10 NJHMHHO(POKYCHBIA OGBEKTHB HMeeT MaJlblil
yroJ H300pa)KeHUs, a CheMKa IPOMCXOAMT ¢ OOJbLIOro pac-
CTOsIHUA. ¥Yauua, cgotorpapupoBaHHast LTHHHOPOKYCHLIM 0Gb-
eKTHBOM, Ha CHHMKe OyaeT 6o/iee KODOTKOH H Y3KOH, yeM B
JNEeACTENTe]BHOCTH.

CienoBsaTteibHO, NMOMb3YsICh KOPOTKOPOKYCHBIM HJH JIJIHH-
HODOKYCHBIM OGBEKTHBOM, MO CyllecTBY ¢oTorpagupylor pas-
lible OOBCKTHI.

To ke caMoe NPOUCXOAUT H NPH CheMKe OOBEKTHBAMH C Ile-
peMeHHbIM (OKYCHBIM DacCTOsiHHeM, TaK KaK OHH MOAOCHbI
00BbEKTHBAM, PA3/JNUHBIM N0 (POKYCHOMY PacCTOSIHUIO, OOBbe/iH-
HEHHbIM OJHOH ONpaBOH.

ToHanbHasa nNepclleKTHBa— BlleyaTleHHe O
BO3AYLIHOM mpocTpaHcTBe ofbekTa (doTo 8).

Ilpu pacnosioxkeHuH ¢oToannapata Ha 3HAYHTENbHOM pac-
CTOSIHUM OT O0ObeKTa CheMKH BO3AYyIIHAas cpela H3MeHsieT TOH
H 1BeT o0beKTa, CHHXKAeT YeTKOCTb ero Jeraned, cMsruaer
KOHTpAcT ocBeuleHHst H T. A. CTelneHb 5THX H3MeHeHHH 3aBHCHT
OT MPO3PayHOCTH BO3/JYILUHOH Cpelbl H XapakKTepa OCBelleHHf.
OcoGeHHO 3aMeTHO BJIMsIHHE BO3AYILHOH Cpelbl BO BpeMsl Ty-
MaHa, 1I3MOPO3H M NpH 3anblieHHOM Bo3ayxe. Ilo Mmepe yBeau-
YeHUS DACCTOSTHHA MexAy ¢oroannapaToM U OOBEKTOM YyBeJu-
YHUBAETCA BJIMsTHHeE BO3JYIIHOH Cpelbl Ha TOHAJIbHYIO Nepclek-
TeBY. Co3jaercs BreyaT/eHHe, YTO AeTalH OOGbEKTa, HMelo-
liHe HeyeTKVi0 (opMy, pacrofnoxeHbl AaJblie, 4eM JeTalH,
BHAHMBIe 60/ee 4eTKO. Bocnpon3sBerleHHI0 TOHAJbHOH Nepcrek-
THUBBI CNIOCOOCTBYET OCBellleHHe 06beKTa.

INonoxenune cdoroannapara npH cheMKe MOXKeT ObITb CaMbiM
Pa3J/IHYHbIM.

CbeMKY ¢ BbLIEPIKKaM¥ Kopoue /,, cex, IPH KOTOPbIX NOYTH
He3aMeTHO LueBeJeHHe OObeKTa HJH ¢oToanmnapara, MOXKHO
BeCTH, NPHXKAB (poToannapart K JHLY, HJIH ¢oTorpapHpoBath ¢
PYK, ONYUIEHHbIX BHH3 HJIH BHITAHYTBIX Haj rososo#l (poto 9),
H T A

[Ipu cbemke BHYTPH NOMelleHUA, NPH PeNpOAYUHPOBAHHA
WJH NPH HCIOJb30BAHUH TeseoObeKTHBA (oToamnmnapar yKpen-
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JSIOT HAa W T aTHBe, obeclieyuBalouieM YCTOHUHBOE [0.0-
»keHue. UeM Tsxkesee doToannapar, TeM NpouHee L0/KeH ObiTh
LITATHB.

QoToannapaT NPHBUHUUBAIOT K IUTATHBY TaK, YTOObI Nepes-
HAf HOMKA LITaTHBa Obl1a HanpasJeHa Ha o6beKT. [lpn Taxom
1OJIOMEHHH 1TAaTHBA (OTOANNapPaT JEerko YCTaHOBHTb B HYX<-
HOM Hatupap/eHHH. [ yCTpaHeHHS CKOJIbXXeHHS IUTaTHBA HA
rJ1a1Kofl TOBEPXHOCTH €ro HOMKH CKPCIVIAIOT TpeMs LWHYP-
Kami (puc. 54).

Puc. 54
KpenneHnue wuirarusa

Puc. 55
LlenHo! wratHe

®oroannapat MOXKHO YKPeIJISiTb Takxe Ha I eIl HOM
W TaTHBe, [peicTaBjasiolWeM CcoGoil UenoyKky (ITHHOH
175 cm) co wrarHBHBIM BUHTOM. [locsie Toro kak ¢oroanmapat
NPUBHHYEH, UeNOYKY TYro HaTATHBAWOT, HACTYNHB Ha ee KO-
Hel Horo# (puc. 55). B HaTsHYTOM Moj0MeHHH lienoyka obec-
NeyHBaeT YCTOHUYHBYIO CBEMKY C Bbiflep:KKaMu 10 Y/, cex.

Ouenb  4acTo  MNO.Jb3YIOTCA
WTATHBOM-CTPYOLUHUHKOH
(puc. 56), MO3BOJIAIOUWIMM YCTaHAB-
JHBaTh (poToannapar Ha CrHHHKe
CTy.J1a, BeTKe jgepeBa W T. A.

Pe3koctb n3obpaxmenus — cre-
TIeHb  YETKOCTH  (oTtorpaduyec- )

Koro  u3obpaxkeHusl  oObeKTa ﬁfng.fr?.Cprau"HKa
CBEMKH.

Onepauns ycTaHOBKH 0ObeKTHBaZ Ha pacCTOsiHHe, IpH
KoTopoMm OyIeT 4YeTKoe H300pakeHHe, Ha3biBaeTcsi H a-
BOoAKOH oObekTHBa Ha pe3KoCTb. B npocrpau-
CTBe BJO/b ONTHYECKOH OCH 0ObeKTHBA HaubOosiee pe3Kee
H300paxceHHe MOJYy4yaeTcsi TOMbKO B OJHOH MJIOCKOCTH — I1J1 0 C-
KocTH HaBOAKH (puc. 57).
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Kpyxok nauamerpom 0,1 mm c paccTesHHs Hauayyumiero
BAneHHs (25—30 cm) rna3 BOCMPHHHMaeT KakK YeTKYI0 TOYKY.
Touku, cocraBasiouide @otorpaduueckoe H300pa*keHHe, Ha-
3bIBAIOT KPYX KaMH paccesHHs. J[uaMerp Kpyxka
paccesuust B 0,1 Mm NDUHAT Kak Mepa Pe3KOCTH s ¢oro-
rpaduuecKMX H300pa)KeHHH, paccMaTpHBaeMblX 6e3 yBeanue-
HUA WM ¢ HeGOAbIIMM YBeJHUYeHHeM, TIPH cbheMKe ¢oToannapa-
TaMH 6xX6, 6X9 cx ¥ Goslee KPYNMHBIMH,

Hasoaxa

Puc. 57
CxeMa HaBOAKH OGBEKTHBA HA Pe3KOCTh

Hna manobopmaTHbIXx MsobpaxkeHuH (24 X 26 mm M MeHee)
NPHHAT JuaMeTp KpyxkkKa paccesHus ot 0,03 mo 0,05 mm.
I'lpy TakoM Kpy>KKe paccessHHs MajaodopMaTHOe H306paXKeHHe,
paccMaTpHBaEéMoOe YBeJHYEHHBIM, OYIeT Ka3aThCH HOCTAaTOYHQ
pe3KHM.

B ontnueckoM n3obpakeHHH Kax1of TouKe neTanH oGbeKTa
CbeMKH COOTBETCTBYET CTPOroO CONpsi>KeHHasi TOYKa H306paxe-
HHa. COOTBETCTBEHHO pacno/araloTcsi IJIOCKOCTH  JeTalled
o6beKTa M NJOCKOCTH H300pakeHHUs Ha ¢oTtomatepHnase. [lo-
3TOMy OODBEKT, MMeIOIHH HeKOTOpYIO INPOTSKEHHOCTb B TAy-
6HHY, BOCNPOH3BOAMTCS TOYKAaMH, PasMellleHHHIMH B pa3HbIX
niacckoctax. M3obpaxkeHHss MO Pe3KOCTH B 3THX MNJIOCKOCTAX
Pas/MyHBL HauJyuylllee PacloIOKeHO B IJIOCKOCTH HAaBOIKH;
JexaiilHe BHe 3TOH IJIOCKOCTH TepsIIOT Pe3KOCTb TeM CHJbHee,
yeM Jlajgblie OHH OT MJIOCKOCTH HaBOLKH, TaK Kak 1O Mepe yJa-
JIeHHsi TIPOHCXOLHT YyBeJHUYeHHe AHaMeTPa TO4YekK.

OnHako MOXKHO NOJYYUTb YAOBJETBOPUTENLHO De3Koe H30-
6pakeHHe JeTanell o6beKTa, HaXoaAmKMXca O/HKe HIH Aalblie
NJIOCKOCTH HaBOAKH OOBbeKTHBa, HO JieXalluX B Npefesax onpe-
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JeJeHHbIX TPaHHU, — TPaHUL F T Y G U HB pPe3 KO H3O0-
GpaxaemMoro nNpocTpaHCTBa.

UeM Aajbilie OT TOUKH CbeMKH H 00beKTHBA HaXOAHTCA MJO-
CKOCTb HaBOIKH, TeM OoJibille r1y6HHa pe3Ko H300pakaeMoro
NpOCTPaHCTBA, U HA060POT,— 3Ta TIJyOHHA YMeHbIIAeTCA C
COKpallleHHeM DacCTOSIHUSl 10 NJIOCKOCTH HaBOAkH. [IpHuem
pe3ko H306pakaeMoOe NPOCTPAHCTBO OT NJIOCKOCTH HaBOAKH K
06BbeKTHBY TOpa3fo MeHblile, 4eM OT o6beKTHBa. Hanpumep,
06beKTHB C (POKYCHBIM paccTosiHHeM 50 ALx H OTHOCHTEJbHbIM
orBepcTHeM 1 : 2 ycTaHoB/l1eH Ha pacctosiiud 10 m; B 3TOM
clyyae MepelHss TIpaHUla Pe3KOCTH OydeT HaXOAHThCSl Ha
paccTtosiHuH 7,58 # OT 06BbEeKTHBA, a 3alHAASl — HA PACCTOAHHH
14,70 m; oBwas ray6HHa pe3Ko H306pa)kaeMoro NpocTpaHCTBa
6yaer paBHa 7,12 m. Ecnu ke HaBoaka 5THM OGbeKTHBOM cle-
JlaHa Ha 3 M, TO NepelHAs TPaHHUA JeXHT Ha DacCTOSIHHH
2,74 M, 3agHAs — Ha paccTossHuM 3,32 a; obwas ray6uHa
pe3Ko H3o6paxkaeMoro npocTpaHCTBa 3Aech paBHa Bcero 0,58 x
(3a HOpMy peskKoCTH NPHHAT AHAMETDP KpPYKKa paccesiHHA
0,04 mm).

Ha BenuuHHy rjyOHHB pe3ko H3006pakaemMoro NnpocTpaH-
CTBa BJIMfieT OTHOCHTeJNbHOe OTBepCTHe 0GbeKTHBa. UeM 60/b-
uiee paccTOsHHe Me1y [MepefHHMH H 3aJHHMH JeTajIsAMH
00beKTa, TeM CHJ/IbHee cJeAyeT AuHadparMupoBaTb OOBEKTHB,
H Hao60pOT,— uyeM MeHblle MPOTAXKEHHOCTb OObeKTa B TJY-
6uHy, TeM ¢ GO.1BIUMM CBETOBBIM OTBEPCTHEM MOXHO IIPOH3BO-
INTb CBEMKY.

OnHako upesMepHOe AuacbparMHpoBaHHe OOBbEKTHBA Tpebyer
COOTBETCTBEHHOI'O YBe/JHUEHHS! BbIIEP)KKH TNPH CbeMKe, NOBbI-
lIeHHS OCBeleHHOCTH OOBbeKTa MJIH HCNO/b30BaHHA GoJiee cBe-
TO4YBCTBHTenbHOTO (oToMatepnana. Kpome Toro, cHiabHOe
yMeHblIEHHe CBETOBOIO OTBEPCTHS MOMKET NPHBECTH K CHHXe-
HHUIO pasperuarouiedl CcHJIbl OObeKTHBA.

Bosbiiasa cBerocusna o6beKTHBaA lesaecooOpa3Ha BO BpeMsl
CbeMKH MPH MaJjoll OCBelleHHOCTH 00beKTa H.JIH ero ObiCTpom
JBHXKEHUH, & TakKxKe, eCJH CO3HATeJbHO YMEHBLIAKOT IMYyOHHY
pe3ko H300parkaeMOro NpocTpaHCTBa [Jfi TOro, 4YTOObl OTAe-
JIHTb CIO}KeTHO BaXKHYIO JeTasb OT BTOPOCTEeHHbIX.

as 6bicTporo onpenerteHusi rpaHUl Pe3KO H306parkaeMoro
[IPOCTPAHCTBA CYLIECTBYEeT MHOTO TabJML, HOMOTPaMM H Kalb-
KyasTopoB. Hanpumep, Ha onipaBax 00beKTHBOB 110 06e CTOPO-
Hbl OT HMHJEKCa LUKaAbl PaCCTOAHHI HaHeCeHb! AOTIONHHTEbHbIC
uudpol (puc. 58) co 3HaueHHeM JHadpparM OGHLEKTUBA.

[1pu pacuete rny6HHBI Pe3KO H306pa’kaeMoOro NpocTpaHcTBa
MOxeT ObITb [PHHAT JHaMeTp KpyxkKa paccesHus 0,03;
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0,04 n 0,05 mm, nosTOMY Tab.11illbl, KANBKYAATOPHI H 1IKAbI HA
onpaBax OOBEKTHBOB IPH CONOCTABJEHHH MOTYT He COBNajlaThb
Mexay coboii. 15 Toro 4Tobbl BHISICHUTh, W3 pacyeTa Kakoro
JHaMeTpa KpY’KKa pacCessHHs HaHeCeHa MIKaJjga TJAyOHHE
pe3Ko HM300paxaeMOro TpOCTPAaHCTBA Ha OGbeKTHBe, HYKHO

a

Sy 1\\\\°\6\”

Hlkans AN onpeRefesNs TpPpaHHL pe3Ko H3oGpaxae-
MOTO DpPOCTPAHCTBA: @ — WKaJNa paccTosARHA, 6 —
mxana AnapparM oCbeKTHBA, 6 — YKasaTeNb YCTa-
HOBKH 001eKTHBa (HHIEKC)

CCHOBHOH HMHJEKC YCTAHOBHTb MPOTHB 3HaKa «oo» ILKaJbl pac-
CTOAIHHUII, 3aTeM ONpele/]HTb TNO JOMOJHUTEIbHOMY WHIEKCY
NepelHIO0 TPaHHIY De3Ko H306paxkaeMoro NpocTpaHCTBa MpH
KakKoM-1H00 nokasaTtese Auadparmsi, nocje 4ero no ¢opmyJe
z=-L_
RH
pacCuHTaTh AHAMETP KPYXKKa pacCcesHHa.
3HaK oo (6eCKOHeUHOCTb) He CjeAyeT NIOHHMaTb 6YKBalbHO,
TaK KaK 3THM 3HaKOM 0003HauaroT JiHllb PacCTOsIHHe OT OObeK-
Ta CbeMKH, KOTOpoe ofecneunBaeT pe3koe H3o0paxkeHHe BceX
lleTajlell, pacrnoJioKeHHBIX 3a MNepelHel TIpaHHled o6LeKTa.
J1 06beKTHBOB Pa3HOro ()OKyCHOro pacCTOssHUA U AJs pas-
HbiX AHadparM BeJHYMHa oo HeoAuHakoBa. Koraa Bo3HHKaeT
Heo6X0aNMOCTb cpoTorpadHpoBaTh 00BEKT TaK, UTOGHI BCe ero
JeTalu 20 CaMblX JajJbHHX Ha u3o0paxeHHH BOCNPHHHMAJIHCh
KaK pe3KkHe, HYXXHO HHJeKC nuajparM noMecTHTb NPOTHB 3HaKa
«o0OY», 3aTeM MO WIKaje pacCTOsHUH onpeleiHTb aHagpparmy
M5l JeTanell, pPaclioNOyKeHHBIX Ha NnepelHel rpaHuue O6beKTa.
DTy rpaHHuy HasblBaloT HauyaJoM O6eCKOHewuHo-
CTH, MM rMNepPPOKaTbHBIM PAacCCTOSHHESM,
KOTOpoe onpejenserca Mo Qopmyae
}‘2
H = "RZ
rie H — runepdokantHoe paccrosinue; f — ¢oK veHoe paccTos-
HHe O00DBEeKTHEa; R — 3HaMeHaTedb OTHOCHTEJILHOTO OTBep-
CTHA (YHC0 Ha wwKade apadparM oObeKTHBA), Z— AHAMETP
Kpy»Ka paccesHus.
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[lonp3ysick sToit opMymnoH, MOXKHO ONpeAedHTL TYGHHY
pe3ko u306paXkaemoro NnpoCTpaHCTBa /151 JIIOGOr0 OObeKTHBA.
Hanpumep, A5 06beKTHBa ¢ hOKYCHBIM paccTosiHien 50 mat i
auapparme 4 runepdpokaibHoe paccrosiive paBHo 15,6 a,
TaK Kak

y = B0

4_—0'4—:5 15,6 M.

YcraHoBka oOBeKTHBA Ha OeCKOHeYHOCTb (oo) He BCeria
pauHoHanbHa, OCOOEHHO eCJll He BCe yJajeHHble AeTajqUd O0beK-
Ta HaxoaaTcs B GeCKOHeuHOCTH (00). B aToM ciyyae Gosiee mpa-
BHJIBHO BOCMOJb30BaThCA (hopMyJiaMH

H H

W=Fre RTH_—5

rae a-— paccTosiHHe, HAa KOTOpPOe HaBeldeH OGBEKTHB;, a; —
paccTostHue /10 DepefHeH rpaHHUbl 00BEKTa; @, — pPacCTOsiHHe

0 3a7Hell rpaHuLbl OOBEKTa.
Eciu 06beKTHB ¢ GoKYyCHbIM pacctosHueM 50 mat, nnadpar-
MOii 4 HaBeCTH Ha 3 M, TO MepeAHsia rpaHiLa Pe3KOCTH paBHa:
15,6

a, = m%?,G M,

3ajlHAA IPAaHULA Pe3KOCTH paBHa:

3 “’"’4 ~3,7 m.

a, = m_

B ta6a. 11 npuBenensl runepdokasbHble paccTosHUA (B MeT-
pax) IS HeKOTOPbiX OGLEKTHBOB NPH AUaMeTPe KPYKKa
paccesiiua 0,04 sa.

TaGawnua 1l

doKycHOe paccTosiHHe 06bEKTHEA, MU

35 | 50 | 85 | 135 | 180 | 300 | 500 | 1000

Uucno
nradparmsl
o6heKTHBA

FunepdokanbHoe paccToflHe (MPHGAHIUTENLITO), M

1,5 20,4 | 41,7 1205 — | — | — | = | —
2.0 153|313 90,2 228 | — | — | — | —
2.8 11,0223 64,6| 163 | 289 | — | — | —
3.5 88| 17,9 51.7| 130 | 232 | — | — | —
4.0 7.7 | 15,7 | 45.2| 114 | 203 | 562 | — | —
5.6 5.5 111,21 32,3| 81 | 145 | 402 | — | —
8.0 39| 7,9 22,7] 57 | 100 | 281 | 781 | —
11,0 2.8 5,7 16,5] 41 | 74 { 205 | — | 2270
16.0 1,9 3,9 11,4 28| 51 | 141 | — | —
22,0 1,5 2,9 83| 21| 37| 102 — | —




Ha peskocTb H300paxKeHHs OKasblBalOT BJIHSIHHE HOTVCKH
Ha pabouyne OTPe3KH Kamepbl H OOBEKTHBA, OCOOEHHO MPH
CMEeHHBIX 06beKTIIBaX, a TaKKe Cnoco6 HaBOAKH oObeKTHBa Ha
pe3kocTb. Cor.acoBaHHOCTb paGOYHX OTPe3KOB 3aBHCHT OT
TOUHOCTH H3TOTOBJIEHHA KaMmepbl H ONpPaBbl 0ObEKTHBA.

PeskocTb HaBoAKH OOBeKTHBA 3aBHCHT OT KOHCTPYKUMHH
HaBOJAfILETO yCTPONACTBA, €ro CBfI3H ¢ OOBEKTHBOM, HallpHMep,
Jla;TbHOMEPHOro yCTpoiicTBa.

Kpome Toro, Ha pe3kocTh H306parkeHUsA BJHAET NMPOTHO B
(HIBMOBOM KaHaJle KaMepbl; BHI, pa3Mep i YCH/IHe NPHAHMHO-
ro CToIMKa, a Takyke THN U gopMa HanpapBIsIOWHX YCTPOHCTB
ans oTomartepuaaa.

Boabunierso manogopMatHeix ¢oToannapatoB He pac-
CYHTAHO HA CLEMKY MeJKHX o6beKTOB B KPYNHOM Maciutabe.
UTo6bl NpPOH3BOAHTH TaKyl CheMKy, ¢oToanmnapaTbl cHaG-
JKAl0TCA CMEeLHAa bHBIME MPHCNOCOGIEHHANH,

Pue. 39 Pue. 60
Pa3zpenanan npHcTaBEka K ¢:oToannaparty YaaunuTeasisle Koasua

KpynHomacmitabHylo cbeMKY HauGojiee 4acTo NPOU3BOAAT
3epKaJbHbIMH (poTOannapaTamMmu, No3BOJISIOUIMMH HABOAUTh 06b-
€KTHB Ha Pe3KOCTb MO H300paxeHHIo, BHAHMOMY B 3epKaJe.
Ilpu paGorte c TakHMmH oroannapaTtaMH MOJb3YIOTCA I P M-
cTaBKOIM (puc. 59), KOTOpas NO3BOJSET H3MEHSITb B LIH-
POKHX mpefegax pacCTOfHHe MeXKAy KamepoH H OOBEKTHBOM.
MuHuManbHOE paccTosiHHe MeXAy KaMepoH H 00BbeKTHBOM
TIPH CJIOXKeHHOM MeXe paBHO 50 M, MaKCHMaJbHOe pacTske-
HHe Mexa paBHO 170 mm.

[lI1poko NpHMeHSIlOT H YAJHHHTEJAbHB € KOJ b-
na (puc. 60), KoTopble HABHHYMBAIOT MEIy KaMepol H
06beKTHBOM. KOMMIEKT COCTOHT H3 HECKOJIbKHX KoJjell, M03-
BOJAIOWMKX NOAYYHTb 15 pa3iMyHbIX PacCTOSIHHH MeXAy Ka-
MepOH M OOBEKTHBOM. DTH KO/IbLla NMO3BOJISIOT CHUMATh B Mac-
wrabe or 1: 10,5 no 1: 1.
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IloMUMO yKa3aHHBIX NPUCNOCOOJeHHH NPH CbheMKe HCMO.b-
3yIOT HaCa X O4YHB € JHHS3H, [PUTroJHbe I/ pPasHbiX
THNOB (hOTOANIapaToB. ITO MEHUCKOBLIE JIHH3bI, NTOMELEHHbIe B
onpaBbl C pe3bOOi AJ5 HABUHUHBaAHHWS Ha 06beKTHB (poTOaNma-
para. HacanouHble MH3bI yMeHbialOT (QOKYCHOe pacCTOsiHHe
o6BbeKTHBA H OlIEHHBAIOTCS ONTHYECKOH CHJIOH — J M O M-
tpusamu (D).

OnTHuecKasi cHJa HacaJoYyHOH JIHH3bI B JHONTPUAX —
o6paTHas BeJlHYMHA ee (POKYCHOTO PaCCTOAHHSA, BbIPaXKeHHas B
MeTpax M omnpejensieMasi no gopmyJe

|
Dnzﬁ,
rae D, — ontHyeckass cuja JiMH3b (B AHONTPHAX); [, —
(oKyCHOe pacCTOsiHHE JIUH3HL (B ).

@doKycHoe  pacCTOsSIHHe CHCTeMBl  OOBbeKTHB--Hacajou-
Hasi JIHH3a MOXeT ObITh oOmNpeleieHO Mo caeaywoued ¢op-
MyJTe:

Fo 100F
<= 001D, '

rae f. — (OKyCcHOe pacCTOsSIHHe CHCTeMbl 06beKTHB--Hacal0u-
Has JuH3a (B cm); [, — $oKycHOe paccTosiHHe 06beKTHBA (B Cu);
D,— onTuyeckas cuna JHH3bL (B JHONTPHAX).
s onpeneneHHs Macwitaba H306pakeHUA MOJb3YIOTCH
¢dopmy o
M= f DD ar

Ilpy cbeMKe € HacCajOYHLIMM JHH3aMH pacCTOsiHHe [0
o6beKTa CbeMKH M TIJaybuHa pe3Ko H3oOpaXkaemoro mnpo-
CTPAHCTBAa He COOTBETCTBYIOT IOMIO, HabJI0JaeMOMy B BHJO-
HCKaTelde JajJbHOMepHoro ¢otoannapara. [Jjs onpenesieHus
paccTosiHusl 10 oObeKTa CbhbeMKH, I'TyOHHBI pe3kKo H3obpakae-
MOro InpoctpaHctsa, pasMepa ¢ororpapupvemMoro o6bekra H
Macwitaba CbeMKHM TOMb3YIOTCA TaOJHLAMM, TNpHJAaraeMbiMH K
HacaJOyHbIM JIMH3aM.

Heob6xoanmocTh B Tabauuax OTNajaeT, eCAH HacaloyHble
JIMH3bl TIPHMEHAIOTCA B 3epKajibHBIX (poTOanmnaparax, nos3Bo-
JSAOWKX BHIeTb ¢oTorpadupyeMoe H3o0paXkeHHe.

Hacagounass auH3a Ha o6beKTHBe BCerja CHHXKaeT Kade-
CTBO [MOJy4aeMOro H3006pakeHds, NpHUeM YXYAleHHe H30-
Opa)KeHHs TeM CHJIbHee, YeM OoJblle H3MeHsieTcs (oK YyCHOe
pPacCTofiHHe CHCTeMbl OOBEeKTHB--HacafoyHas JuH3a. UTobbl
B Kako#-TO Mepe YyMeHbIUHTb BJIHSHHE HaCaJO4YHOH JIHH3bI
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Ha m3obpaxeHune, o6LeKTHB AHadparMHPYIOT Ha JBa-TpH Jdeje-
Hua. [lpuMeHeHHe 2KelTO-3eA€HOTO CBeTCQH.IbTPA NPH CbeMkKe
Ha yepHOo-Ge1blH (POTOMATEpHAN YJYUlideT Pe3KOCTb H300paxe-
Hus.

Akcnonuposanne doTomaTepHana

DKCNO3HIH I — OCBeilleHHe, KOTOPOMY TNoaBepraercs ¢o-
TOMaTepHal BO BPeMA CbeMKH OGbeKTa WJIH TeyaTaHHS H30-
Gpaxenus. KonHuecTBEHHO 5KCNO3HLMS MOXKeT GbiTb onpejelie-
Ha no <opryae

H=EFEt,

rie H — skcnosnuus; £ — ocBeilleHHOCTh (OTOMaTepHala;
{ — NpPOJOIKHTENbHOCTb OCBELUEHHS.

OpHako peuieHHe 3ajaud 1o 3Todl npoctofl ¢opmyJe a0-
BO.TbHO CJI0KHO, TAK KaK Ha COMHOXKHTE/H BANSAIOT MHOTHe dak-
Topel. Hanpusmep, npu ¢otorpacdupoBaiuy JHeM OCBellleHHOCTb E
3aBHCHT OT XapakTepa 06beKTa CbeMKH, ero MacluiTaba, MecTa
CbeMKH, BPeMeHH roja H yaca JHS, IOroibl, jltadparibl o0bekK-
THBA H ero CBeTONPONYCKaHHs, KPAaTHOCTH CBeTORILIbTPA H Np.
TTponoaxuTe bHOCTb OCBellleHHsT ¢ (BblAep:KKa) 3aBUCHT OT CBe-
TOYYBCTBHTeIbHOCTH oTOMaTepuaia, TIay6HHbl BOCHPOH3BO-
JHMOrO NMPOCTPAHCTBA, CKOPOCTH IBH:KeHUA cObekTa, Hanpas-
JeHHA CBeNKH H T. A.

Ilpu ¢otorpadupoBaHnu ¢ HCKYCCTBEHHBINH HCTOUHHKaMH
CBeTa Ha BeJHUIIHY 3KCMNO3WLHH BJAMAIOT MOLLHOCTb JIaMM, KOH-
CTPYKLUHS OCBETHTeNbHbIX NPHOOPOB, paccTosiHhe JaMn J0
o6beKTa CbeMKll, XapakTep ofbekTa, Aliapparma o6beKTHBA 1
ero CBeTONpONYCKaHHe, I1y61MHA BOCIIPOH3BOAHMOrO NPOCTpaH-
CTBa, CBETOUYBCTBHMTE/JbLHOCTb (poTOMaTepHala H Ap.

CbeNKa NpH CMellaHHOM OCBelUeHHH (AHeBHOIl cBeT-{-HCKyc-
CTBEHHLIC MCTOUHHKH CBeTa) ellle 6oijiblie OCNOXKHSET Onpefe-
JICHHE 3KCIO3HUHH.

Haunyuiinilt cnoco6 onpejenterla 3KCMO3HLHH OCHOBAH Ha
OLleHKE YCAOBLH CbeMKH (DOTO3/€KTPUUECKHM 3KCIIOHOMETPOM.

®oTOo3NIeKTPIYECKMIT SKCTIOHOMETP COCTOMT H3 CBETOINpHEeM-
HIlKa, OrpaLHYKTeas VIJIOBOTO MOJsi 3PeHHsl, 2.JeKTPOH3MEepPH-
TeJbHOTO NpHOOPa H CYETHO-PelIalonlero YCTPOHCTBA.

CBeTONpPpHEMHHKOM CIYXHT CeleHOBbIH ¢oTo-
31eMeHT (puc. 61) nau dgoropesucrop (puc. 62). B ceneHosom
(poTO3/1eMeHTe 1101 JeHCTBHEM CBeTa BO3HHKAaeT 3JIeKTpli-
YeCKHIT TOK. @oTope3ncTop, OObLIUIO  CePHHCTOKAAMIEBbLI,
H3MeHsieT CBOe 3.1eKTPHUECKOe CONPOTHRIeHHEe B 3aBUCHMOCTH OT
OCBellleHHOCTH. DoTope3ncTop, NHTaeMblit OT 6aTaped WIH aKkKy-
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MYJI4TOPA, 3HauylTeJbHO Bbllle 110 CBETOYYBCTBHTEJIbLHOCTH,
1eM CeacH0BLIA (POTO3JEMEHT. ITO NO3BOJsIeT Pe3KO YMCHbIIHTL
YIJ0BOe T0Je 3pehisi Npuéopa, 4To BeChbMa CYLUECTBEHHO LIS
TOUNOCTH 3aMepPa OGDBEKTA CBHEMKH.

CesqeHoBbil  (DOTO37€MEHT H  (POTOPE3HCTOP HEOAHHAKOBL
110 CHEKTPAALHON UYBCTBHTEJIbHOCTH, NO3TOMY OHH 1i0-Pas-
HOMY OIIeHIBAICT LBeTHble 00LeKThl. Tak ke 1eOAHHAKOBHL Y

Puc. 61 Puc. 62
Cxema ¢oTo3KCrONOMETPA C Cxema doTodKCMONOMETpa C
celcyoBbiM  GOTUYACMEHTOM: doropeslicTopoM: [ — ¢o-
I — cenenoBnliit  ¢oTo3NE- TOpe3ncTop, 2 — ranabBano-
MellT, 2-— raibBaHoMerp, 3 — MeTp, 3 — npob6asoyuoe
no6GaBoylioe CONMpOTHBJAEH e, COINpPOTHRJIeHHe, 4 — NC-
— OTpalnynTeAk  DONg TOMIIKK 1IWTaHHS, § — or-
3penusn paHHyHTeJb NONs 3pelns

CBETONPHEMHHUKOB yTOMJeHHe H HHEPIHOHHOCTb, IOA KOTOPOii
IICHUMAIOT 3anasiblBaHHe B YCTAHOBJIEHHH INOCTOSSHHOro ¢oTo-
TOKa NPH 1eHCTBHH CBETA NMOCTOSIHHOI HHTEHCHBHOCTH.
OrpaHnuyuTedb YFTJTJOBOTONOJR 3PEeHH R
MOMKeT ObiTb BLITIOJTHEH B BHJE NMPOCTOH IWAXTHl, LUAXTHI C JHH-
30, COTOBOIl 11axThl, COTOBOi 1UAXTHI C JHH30BLIM PAacTPOM H
APYTHMH  YCTPOHCTBAMH, OrPaHHYMBAIOUIHMH Yrol OXBarTa
9KCTOHOMeTpa. ¥ G0JbIUIMHCTBA JKCIOHOMETPOB YIJOBOE NOJe
3peHust pasHo 50—60°. {1 H3MepeHHs OCBEUIeHHOCTH 3KCIO-
HOMeTp MMeeT Hacalky M3 MOJOYHOIO CTeK.1a HJH MJacTMac-
Cbl, O6eCreyHBaIOULYIO YIJIOBOe noie 3peHHst B 180°.
FanbBaHOMETp — HU3MePHTeJbHBIH TIPUGOP € Ju-
HeHHO# N JorapugMUUecKoi IIKA/0M; OH CJYXKHT 15 3aMepa
¢ortotoka. KOHCTPYKTMBHO rajbBaHOMETPbl MOTYT ObITb pas-
Hble. OHM OileHHBAIOTCA MO UYYBCTBHTENBHOCTH K 3J€KTPHYe-
CKOMY TOKY, MeXaHHueCKOil MPOYHOCTH, YCTOHYMBOCTH K BO3-
JEHCTBHIO TeMNeparypbl BO3AyXa W €ro BJaKHOCTH M HEKOTO-
PbIM APYTHM XapaKTepPUCTHKAM.
CyeTHoO-pewawumne YCTPOHCTBAa— pas-
JIHYHbIE  BIJALI  KalbKYJATOPOB, MOHOIPaMMbl, MeXaHH3MbI,
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JIHHEHKH, yIpaBasiolHe 3aTBopoM ¢oToannapara, Anadparmoit
06beKTHBa H T. A.

DoTO3IeKTPHUECKHE 3KCMOHOMETPbl MOrYT ObiTb B BHIe
ABTOHOMHBIX MaloraGapHTHbIX [PHGOPOB HJIH YCTPOHCTB,
BCTPOeHHBIX B oToannapatsl. K aBToHOM-
HbIM npH6OpaM OTHOCHTCH pacnpocTpa-
HeHHbII poTosKcnoOHOMeTD «/leHHHrpan 4»
(puc. 63).

C nonowpio GOTOITEKTPHYECKHX IKC-
NOHOMETPOB  OMNPeNeJisiloT  3KCMNO3HIIHIO,
H3MepAsl APKOCTb HJH  OCBeLLEeHHOCTb
obbeKTa.

HamepeHnune obmei (cpen-
HeB3BelleHHO H) APKOCTH
00BbeKTa OCYLLeCTBJISIOT 3KCIOHOMETPOM,
St 5 pacno0KeHHbIM IIepell ¢oroannapaTom
dotoskenonometp  «Jle- W HaNnpaB/jeHHbIM HAa 00BeKT (puc. 64).
MR CRAR: DTHM CNOCOGOM ONPeNensioT KCMO3HLHIO

AJI7 PaBHOMepPHO OCBellleHHbIX OOBEKTOB,
iMeloX HeOONBUION HHTepBal sIPKOCTeH (HanpHmep, JieT-
HHI Neii3aX B CpelHefl MNoJoce Halwed CTpaHsbl).

Opnako npH H3MepeHHH o0OLEeH SAPKOCTH HepeiKo ObIBAaIOT
OLIHOKH B 3KCMO3HUHH. DKCMO3UIHA MOXKET ObITh 3aHHIKEHHOH,
eCJIM MPH 3aMepe YIVIOBOe MoJe 3PeHHA 3KCIoHOMeTpa 6oJblie
YIJIOBOTO 1015 3DeHHA O0BeKTHBA MJH eClH MJOWAalb IPKHX
neraneil 06beKTa GoJblle TeMHbIX jeTanell (IbKHHK Ha CHeX-
HOM Mo.ge, rpynna .qoleft Ha ¢QoHe apkoro Heba M T. 1.).
M HaoBopoT, 3KCMO3HLMA MOKeT ObIThb 3aBBILIEHHOH, ecqau B
o0beKTe (oH OblL1 TeMHBIM, a CIOXKeTHO Ba)KHble JAeTanu —
MeJdKHe M CBeTJble.

Ilpn H3MepeHHHU OOlLeil SPKOCTH 00BEKTa HEOBXOJHMO CTpe-
MHTBCS K TOMY, 4TOObI 00.1bllie MOBEPXHOCTH BBICOKOIH fPKO-
CTH, HanpHMep CBeT.10e HebO, He J1eHCTBOBAJIH Ha CBETOMpHeM-
HHK 3KcrmoHoMmeTpa. [losatomy npH 3amepe meiza)a ¢ sipKHA
He0OM 3SKCIMOHOMETP ONycKaloT KHH3Y, HalpaBIfAs ero Ha
cepelHHY MeXAY TOUKOH CheMKH H JAHHHKell ropu3onTa. OcobenHo
H\Z/KHO C.1e11Th 3@ YIJIOM 3PeHHsl 3KCNOHOMeTpa, ecll Ha Me-
peiHeM M1aHe 00beKTa pasMelllcHbl HCTOUHHKH cBeTa. He nenee
BAKHO COBMNajeHHe YIVIOBBIX MO.1eH 3PEHIIA Y IKCIOHOMETpPa U Y
obbeKkTHBa Goroannapara. Jto TpeGoBaine TPYAHO COBIIOCTH
PH NOJIb30BAHHH CMeHHBIMH OO0BLEeKTHBAMI, DPa3HbIMH 10 ¢o-
KycHOMY paccroanuo. OunsKi B OleHKe YCIOBHA OYVT Te
3HayHTeNbHee, 4eM 00Jblue HecoBnajlelie VIJIOBLIX TM0o.eill
3PeHHsL.
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Pue. 64
Hamepenue spKocTH
o6beKTa CHEMKH

HM3amepenune ocBelmleHHOCTH 00BeKTAa BelyT
SKCIIOHOMETPOM, Y KOTOPOr'O CBETONPHEMHHK MePeKPLIT pacceu-
Batoule Hacaakoi. I1pu 3ToM cnocoGe 3KCNO3UIHIO ONPeAeISioT
10 MaKCHMAa/bHOH OCBElEHHOCTH CIOXKETHO BaKHOH JeTrajiu
006BbeKTa CheMKH. DKCIOHOMETpP YCTaHABJMBAOT B Hemocpen-
CTBeHHOH GJHM30CTH K 3TOH JeTajd, a CBEeTONPHEMHYIO 4YacTb
npuopa HanpaBJsIOT B CTOPOHY OCHOBHOI'O HCTOYHHKA CBeTa
(puc. 65). Baarogaps NpHMeHeHHIO pacceMBalolleH Hacaaku
VIJIOBOe IOJle 3DeHHA 3IKCIOHOMeTPa OKa3biBaeTCsl HACTOMIbKO
GOMIbLINM, YTO NpH 3aMePe aBTOMATHYECKH YYHTHIBAeTCs OeH-
CTBHE He TOJbKO OCHOBHOTO MCTOYHHMKA CBeTa, HO H IOJCBETKH.

3aMep OCBellleHHOCTH MOXHO NPOM3BOAMTH OKOJO ¢oToanna-
pata B TOM cJiyyae, ecH OOBEKT CheMKH M (poTOanmapar ocBe-
11al0TCA OfMHaKoBO. Takoe ocBellleHHe HMeeT MeCTO BO Bpemsi
ChbeMKH 06beKTa, pacloJIOXKEHHOro Ha OTKPBLITOH IJoulafike,
OCBElLEHHOH JHEeBHBIM CBETOM.
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Pue. 65
Haseperie ocpeulennocTi 00LERTA CneMil

O,ZUIHKD CH(}COﬁ 381\18[)3 MO CCBeULEHHOCTIT He HBISEeTCH VHIL-
BepcabHbIM 115 BCeX 00BLEKTOB I 1100bIN VC10BHIT OCBEULCHHSH.
Hanpﬂ.\lep, ec1il OObeKT CBeT. bl 1.1H HAXOLHTCH B OT/AAJeHHI,
K MOKa3aHHIO 3KCMOHOMETPA HeoOXO01HMO clelaTb MONpaBKy,
y6aBuB !, 3uHadeHist auadparysl 00bexTHBa. ECTI )Ke 00beKT
TeMHBIH, 3KCMO3MUWING CIeiyeT VBeduuwts Ha Y/, 3uaveuus
Auadparibl  06beKTIBa.

npl'[ CheMEe OQUeHDb i(OH'['paCTHOl’O 06‘[:@[\"!‘8 IKCMO3HLUHIO
cleaveT ofpeledaTh Mo 3adMepy Haubouee BaxmHOH yacTit
o0beKTa.

H3axMepenune sspwocTU 0110l JeTaml ofbveKTa
NPOH3BOIAT 3IKCIOHOMETPCM ¢ VIJIOBBIM [O/ieM 3peHist, [pi
KOTOPOM 34MePACTCH TOTbRL HViHAA 1eTA b, J.'Iﬂ 3TOro 3KC-
MOHOMET) YCTaluas lIBaoT Ha PACCTOAHILI, PaBHOM pasmepy
Jieradat.

pﬂC'-IGT SKRCHG3INULHI MO pe3V.IbTaTaM HJ.\!Q[J(:‘HIIH CIOMKETHD
paxkuoil Jeraqau  ofecreuisaet Aas  00/AbIIHHCTBA O0LEKTOB
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OJITHMAJbllOe BOCIIPOH3BeJleHHe He TOJbKO 3TOH deracdiH, HO H
pcexX NpoYHX.

Ecau o0bekT cdoTtorpadHupyloT NpH oueHb HH3KOIM OCBellleH-
HOCTH WJIH erO CIOJKETHO BaXkias jeTa.lb Mala H TPYAHO M3Me-
psAeMa, MCMOJb3YIOT Cephiii 3TaJ0H, NpeicTaB.IsIOUHI CO60I
KyCOK KapTOHd, OKpauleHHLI cepoll MaToBOH Kpackoil, ¢ KO-
sgepunenTom otpaxkenusa 0,2, Cepwlit 3Tajl0H yCTaHaB.IHBAIOT
B6JIM3H JeTaal, N0 KOTOPOH HeoOXOIHMO ONpefeHTb 3KCMOo-
3HLHIO A5 CbeMKH OObeKTa.

DKCNIOHOMETPOM MOXKHO H3MePHTb HHTePBaJ SIPKOCTH 06beK-
Ta, KOHTPACT OCBellleHHS U HeKOTOpble Jpyrue XapaKTepHCTH-
k. UeM GoJblie HITepBal APKOCTH 0ObEeKTa, C.I0/KHee ero
OCBellleHHe, Bblllle KOHTPACTHOCTb CBETOYYBCTBHTE/JIBLHOrO Mare-
pHajla HJIH MeHblle ¢ororpadHieckass 1HPOTa, TeM TOYHee
JOJDKHA ObiTh onpejeseHa 3KCMO3ulHsa 418 cbeMKH. OcobeHHo
TOYHOH 3KCMO3HUMM TpebyeT CbeMKa Ha obpauiaemble (oToMa-
TepHasbl, KOTODble HMelOT BBICOKYIO KOHTPaCTHOCTb, Majylo
tpororpaduueckylo LIHPOTYy H He AONYCKAIOT HCNPAaB.JIeHHA BO
BpeMsl UX 06paBOTKH.

OnHaKo 3KCMOHOMETP He MOXKET 3aMeHHTD 4eJloBeKd, TaK Kak
TOJILKO BH3Ya/lbHafl OlleHKa MO3BOASET PCLUHTh, BHIPA3HTEAbHO
11 OCBellieH O0BEKT, XOPOLIO JIM BbisiBJeHbl ero ¢opnbl, 3ppek-
TeH JIM CBeT U T. A. DKCIIOHOMETP JaeT .IHlIb KOJIHYeCTBEeHHble
XapaKTePUCTHKH YCJIOBHH CBEMKH.

CBeToduJabTp— onTHyeckass Cpeaa, Koropas peii-
CTBYeT Ha ¢oToMaTepHas  BO BpeMs CbeMKH. [leficTBlie cBeTo-
(UIbTPa OCHOBAHO Ha TOIJIOUIEHUH YacTH JIYUYHCTOH 3Heprui
BELeCTBOM, BBeJleHHbIM B CBeTOQH.IbTP. OH MOKeT GbITh LBET-
HBIM, CepbiM, MOJSPH3ALUMOHHBIM U Ap.

CBeToHIbTPBI NPEACTaBJAIOT COGOH KPYI/IYIO HIH MPSAMO-
YroJbHYl0 IIJIOCKOMapaJlieqbHylo MJAacTHHKY, CHeIaHHYIO H3
OJHOPOAHOrO CTekJia, 6e3 my3bipeil, LapankH H APYrux dedek-
TOB, KOTOPble MOTYT OTPHUATEJbHO BJHATb Ha KayecTBO (OTO-
rpacgnyeckoro nzobpaxeHia. [1is OKpaliNBaHUs CTeKJa B ero
Maccy BBOIAT COAHM XPOMa, Koba.1bTa, HHMKe’dd, MapraHua H
T. 1. MHoraa Mexay ABYX GeCUBETHBIX CTeKASHHBIX I.TACTHHOK
NOMeWaloT OKpalleHHble KeJTaTHHOBble HJH M1aCTMacCoBble
njeHkH. Takol cBeroduaAbTp Noji JeHCTBHeM CBeTa .1€TKO Bbl-
useraer. CBeTodH/1bTD, H3TOTOBAEHHDbIH H3 CTEKJa, OKPALIeHHO-
TO B Macce, BbillBeTaeT MeAj1eHHee H 110-Pa3sHOMY, B 3aBIICHMOCTH
OT NPHPOAbl BeLieCTBa, BBeJEeHHOTO B CTeK.10. Jliobble CBeTO-
GHILTPH Cae/yeT ofeperaTb OT 1efiCTBHA CBeTa.

CBeTodHALTP MOXKET ObITh YCTAHOBJGH BO BPeMf CbEMKH
nepei of’beKTHBOM, €33l Hero MJH MexAy JiH3amH. Yauge
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CBeTODHIIBLTD MOMellaloT nepell 06beKTHBOM. B 3ToMm cnyuae
HeJ10CTaTKH CBeTODHIBLTPA W ero TOJUHHA He CKaKyTCA Hi
De3KOCTH H306pa)KEHHF[. OJIHaKO BCJIeACTBHE MpeJoM/JIeHHA
CBETa CTeKJIOM cBeToHIbTPa 006beKT, choTorpadupoBaHHblil B
HATYpaJbHYIO BeJIHUHHY HJ/IH elie KPYyMHee, MOXET OKa3aThbCs
He[l0CTATOYHO Pe3KHM, eCc/H HaBOAKY 06beKTHBA MPOHM3BOUHTD
6e3 cBeToH/IBLTPA, @ CheMKY — CO CBeTO-
(uaBTPOM.

Hexotopble CBeTOPHILTPBI HECKOMBKO
CHHXKAIOT KOHTPACT H3006paXKeHHs H3-3a
JIIOMHHECLeHIIHH, BO3HHKAIOLeH MNOA Jel-
CTBHEM KOPOTKOBOJIHOBOTO H3JYUEHHSA.

OreyecTBeHHbIe CBETOGMUIBTPbI H3TOTOB-
JISIIOT B ONpaBax cO CTaHAapTHOH pe3b0oii,
obecreyHBaloledl HafeXHOe HX KpenJjeHHe
Ha onpaee oGbekTHBa (puc. 66).

JltoGoli cBeToHJABTP BCerga norJaoaer
KaKyo-TO 4acTb cBeTa. UToOBI NPH CbeMKe
cO CBeTOMHJIbTPOM Cepble JeTalH H3006pa-
JKEeHHS OKa3a/HChb PaBHBIMH 10 MNJIOTHOCTH,
B H306pa)keHHH, MOJY4YeHHOM 0e3 CBeTo-
¢unbpTpa, HeO6GXOAUMO YBEIHYHBATh IKCIO-
3uuH. YHeso, nokassiBawilee, BO CKO/b-
KO pa3 Haj0 YBeJHUYHTb 3KCMO3HIHIO BO

Puc. 66 BPEMSI CBEMKH CO CBETODHBLTPOM, Ha-
Lnerusie CocToPIIBTPN 3y ipaigr K PATHOCTHIO (§) CBeTo-
¢uabTpa.

KpaTHoCTb MOXKHO oOnpele/lHTb MHOTHMH Crocob6amH, Ha-
npuMep NPH TOMOL{H 3KCMOHOTPAMMBI, COJAepKallell CepHio
H3006pa)keHHH HeHTpasbHO-cepod Tabmuubl, choTorpadupoBaH-
HOM Ge3 cBeTOHIBTPA H CO CBETOGHILTPOM. DTH H306paKeHHA
ZeN1aloT C HeCKOJbKHMH Pa3HbIMH 3KCIO3HLIHAMH B CTPOTrO olpe-
JleneHHom nopsiake. ConocraBieHHeM H306paXkeHH#, HMEIoUIHX
ONMHAKOBYIO MJIOTHOCTb, YCTAHABJIHBAIOT KPATHOCTb MCIIBITYe-
MOro cBeToduJbTPa. ITOT mnoxasaredb Oy/AeT HPaBHIbHBIM
JHIB AS YCJOBHA CBEMKH, NPH KOTOPBIX Obl1a MOJYYeHA
skcrnonorpamma. Ecan taGauuy 3KCNOHHPOBATb NMpPH pasaiy-
HOM IO CNEKTPaJbHOMY COCTABY CBeTd Wl Ha PasubX [0
1BETOYYBCTBUTE/JIbHOCTH (poTOMATepHaaax, KPaTHOCTb CBeTO-
(punbTpPa MOXKeT oKa3aThesi pasuoii. Tar, KPATHOCTL CBeT.10-
KPAacHOro cBeTO(HJIbTPA [P HEBIOM OCECILCHIN OKAZWKCTCH
sbillle, YeM MPH CheMKe BeuePoi, TaKk Kak B Beyeplille 4achl 10,18
KPaCHbIX Jydyell 6oJblue, YeM CHHHX, 3a1ePrKIBACMBIN ITIM
creToQHALTPOM. Elle CHIbHee H3MEHITCS KPaTHOCTL CBECT10-
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KPacHOrO CBETO(PH/IbTPA BO BPeMsl CbeMKH NDH JHeBHOM OCBe-
uleHHH H IIpH JaMIlaX HakaJHBaHHS.

CoenoBaTenbHO, KPaTHOCTb CBeTO(MUJIbTPa — BeJHYHHA He-
nocrosHHasA. IToMHMO LIBeTa H NJAOTHOCTH CBeTOMUJBTPA Kpart-
HOCTb 3aBHCHT OT CIIeKTPa/IbHOFO COCTaBa CBeTa, OCBELIAIoIero
06beKT, H LBETOYYBCTBHTEJbHOCTH (poTOMarepHaja, Ha KOTO-
pbifl TPOHU3BOIAT ChEMKY.

UTo6b! onpejeaHTb 3KCMNO3HUHIO NPH CbeMKe CO CBeTO-
(PUABTPOM, HYXKHO YMeHbUIHTb YHCJO CBETOYYBCTBHUTEJbHOCTH
(hoToMaTepHajla Ha NoKasaTeJb KPaTHOCTH cBeTodHIbTpa. Ha-
npuMep, npeanoJaraerci CHUMaTb Ha nJeHky «Poro-130» co
CBeTOUIbTPOM, HMEOWHM KparHocTh 2,8. B 3tom caiyuae
MpPaKTHYECKYI0 CBeTOUYBCTBHTE.1bHOCTb (DOTOIIIEHKH OIlpefe-

10T Tak:
%:;_,380_%45 en. ['OCTa.
C/enoBaTesbHO, NPU ONpefeleHUH 3KCNO3HLUH CBEeTOUYBCTBH-
TeJbHOCTb (poTOMaTepHasa olleHuBaoT B 45 en. 'OCTa BmecTo
130 en. I'OCTa, ob6osHaueHHBIX Ha ¢oromatepHase. [Ipuuem
3KCNO3HLIMA JOJMKHA OLIThb ONpefeleHa TOYUHO, TaK KakK ueM
6osblile Nepe3KCNOHHPOBaH ¢oTOMarepHana, TeM MeHee OyHeT
3aMeTHO JieHCTBHe cBeToHIbTPA Ha U306pakeHHe. Ha KauecTBQ
H306paXKeHHs1 BJAHSeT W HeNOCTATOYHas 3KCIO3ULHs, NOITOMY
0c060 BaxKHbie CIOXKEThl N0J1e2HO (poTorpagupoBaTh ¢ HECKOJIb-
KHMH 3KCIIO3HLIUSIMH.
liBetHo#i cBeTOUALTP, H3OHpaTeNbHO NOIJIOWASA JYYH
CBeTa, YMeHbUlaeT NeHCTBHe 3THUX Jiyuell Ha CBETOYYBCTBHUTEJNb-
HB cJ0i doToMaTepUana u Ta-
KHM 06pa3oM peryJHpyer BHYT- 4 =]
PHKAJPOBYIO 3KCIO3HIHIO BO 15/2‘{//3' = —
BpeMs CbeMKH. lIBeTHOH cBeTO- p A 4 ry
GUILTP XapaKTepusyercs Kosg- 7 T
(bMLIMeHTOM NMPONYCKaHUA CBeTa
AN KaX<OOH IJHUHBI BOJIHEL A.
Ha puc. 67 npuBefieHbl KpH-  Puc. 67

Bble CMEKTPAJIbHOTO TIPOTIYCKA:  1ommmmepane 1 et b 5%
KU HEKOTOPBIX OTeueCTBeHHbIX 3§ = %28 = K36 & — K314
cBetopuabTpoB. [lo 3TUM KpH-
BbIM MPONYCKaHHsI MOXKHO NOROGPATh CBETOMUJBLTD A1 Kax-
JIOTO KOHKPETHOro cjyyasi CbeMKH. [IpnueM clefyeT nMOMHUTS,
UTO CBeTO(HUILTP Ha H306paxKeHHWH OCBeTJIseT JleTajdH COOCTBeH-
HOro uBeTa W NpPHTeMHseT JeTajaH JAONOJHHUTEeNbHOrO LBeTa.

eficTode cBeTodunbTpa GyNEeT TeM CHJbHee, YeM HHTEeHCHBHee
MO LBETY JeTanb OObBeKTa.

400 700
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CbeMKa ¢ UBeTHbIMH CBeTOoDH/IbTpPaMH [103BOJASET B YepHO-
6coM H306paXeHHH NPHOIH3HTL TOHOBOCIPOH3BeAeHHe 00beK -
Ta K BOCTIPHSITHIO €ro 71a30M Hab.1101aTesl; HCKa3|Thb TOHOMepe-
Jlayy 10 TBOPYECKHM H.IH TeXHHYECKHM COOGpayKeHIIsM; ycTpa-
HHTb HMJM YCHJHTB BJHSHHMe JbIMKI MPH CbLedMKe O0ObekTa;
crenaTh JeTalM KaKoro-jiu6o 1BeTa B 0OObeKTe CbHeMKH BOC-
NPOI3BOIINBIMH; BhAIBHTb HeBHAHMbBlE IV1a30M JeTalH B 00bek-
Te U T. 4.

[lpu 1uBeTHOM H300pakeHHH CBETOPUJBTPLl MO3BOJSIOT
NMPHUBECTH GCBelleHlie cObeKTa ChbeMKH MO 1BeTOsOoi TeMMepary-
pe, Ha KOTopYwo Ga/laHCHPOBAH UBeTHOIl ¢oToMaTepHasl, H3dMe-
HUTb COOTHOUleHHe 1BeTOB B 0o0beKkTe H T. I.

[Tonb3ysick cBeTOUILTPOM, HEOOXOAMMO YUYHTBHIBATb, YTO
KOHTpacT H300paKeHHS B HEKOTOPOH CTeneHH 3aBHUCHT OT KPH-
BOH NpONYyCKaHUs CBeTO(PUJIbTpA.

Ilpu cbeMKe Ha u3omaHxpoMaTHYeCKHil uepHO-Geablit oTo-
MatepHa/Jl NpUMeHAIOTCS Claeaylolliie CBeTOMH. IbTPbI:

K e J1 T bl e, IPONYCKAawliHe 3e1eHble, KeaTble, OPaHKeBLic
H KpacHble Jy4yH, YaCTHYHO WJIHM HO.THOCTbIO 3ajeprKHBaloLLIHe
¢duoneTOBble, CHHHe 1l ToayOble. CrelleHb MOrIOLIEHHS 3THX
Jydeil 3aBHCHT OT IIOTHOCTH cBeTobuabTpa. YKesThle CBeTO-
GUIbTPbl NIDH CbeMKe [eH3axka ociaabasioT Jdyuyud OT CHHero
He6a 1 yJaydulawT BocnpousBeieHHe o6.akoB. [Ipu ¢otorpa-
¢dMpoBaHiiy 3HMHEro nei3axa, OCBELIEHHOrO COTHLEM, MOXKIIO
NOJYYUTb OTJHYHBIH CHHMOK C MpopadOTaHHBIMH TeHAMH Ha
ciery. Bo3ayuiHas Jbinka HeGOIbUIOH MJIOTHOCTH J€rkKo yCTpa-
HfieTCA KeqaTblMM cBeTodILIbTpaMit. OHH CMATYArT KOHTPACT,
eC/IM TeHH Ha JIHLe OCBelUeHbl XKeJITOBATbIM CBETOM, OTPaXeH-
HBIM OT CTeH J0Ma, acaabTa, 3eMall 1 APYTHX NOBepPXHOCTeit,
3allllleHHbIX OT cBeTa He(a HaBecoM, LUHPOKOMOJIOH WWIAMNOI
u T. A. HaoBopoT, KoHTpacT B H300pa)<eHiil yCHJIHUBAETCA C
NpHUMeHeHIIeM XeTbIX CBeTO(HIbTPOB JeTOM B NMOJeHb. DTHMH
CBETOPU.IbTPAMH IOYTH He MOAb3VIOTCH IIpli ChbeMKe B Jecy,
TaK Kak OHH, He OKa3biBas B.IHAHIIS HAa BOCMPOU3BeleHHe 3e-
NeHOH PacTHTEJNbHOCTH, CYUeCTBEHHO [3MeHSOT Iepeady
Heba. Jlnwb NpH cbedMke (1107efl B JleCy »Ke.1Thble CBeTOPHABTPLL
iieCKO/IBKO CHHXKAIOT KOHTPACT OCBelleHHs JHia M yayyllawot
BOCIIPOH3BeleHlle PakTyPbl KOXKIL. YKe1Tble CBETOPHIBTPbI, 0CO-
OeHHO MOTHbIE, NPI LLICOKOFOPHBLIX CLEeMKaX JaloT H306pa-
JKeHHe C uYepHbIM HeloM,

MeJTO-3edeHb e CBeTOPHJADBTPBHB  HMEIOT
KPHBYIO CHNEKTPaAJLHOro nponyckalls, GIH3KYHO K KPHBOM
CNeKTPAIbHON UYBCTBHTRMILHOCTH T/133a, 4TO jAef’aeT 3TIl CBe-
TOPHABTPLL HAlOOICe 4acTo npuMenseMbiMit, Odit ocofetino
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NPHroTibl A CheMKH TeH3arked ¢ OoraToit 3eienod pacrtu-
TeJLHOCTBIO, KOTOPYIO BOCMPOH3BOAAT B CBeT/IbIX, XOpPOIUO
pa3IHYHMbIX TOHAX. IIpH NOPTPeTHON CheMKe 3TH CBeTOPHIBT-
pbl MO4EPKHBAIOT 3arap KOXH, OTTEHAIOT IyObl, HO HECKOJILKO
YCHIHBAIOT ToNyOble I/1a3a. YXenato-seseHble CBeTODHALTPHL
HeOOXO0IHMbl BO BpeMsl CDeMKI Ha (OTol/IeHKax, HMElHX
MOBBILUCHHYIO YYBCTBHTEJIbHOCTb K KpacHOH 30He CMeKTpa, H
eCJIH HY)KHO MOBBICHTb MPOpaBoOTKY AeTanell 3eleHOTO IBeTa.
Caegver JHUIb YYHTBIBAaTb, YTO KPATHOCTB CBETO(H.IHTPOB
yBeTHYHBAETCA MNPH OCBCLUEHHH OOBCKTA JiaMrmaMH Hakajd-
BaHHS;

opaHXeBble CBeTOOHABTDPBH  NPOMNyCKAalOT
»KeTble, 3e/1eHble, OPaHMKeBble MU KpacHble Jy4H, NO3TOMY je-
Ta/, HMelollHe 3TH 1BeTa, OYAyT Ha H300paKeHHUH CBETJ/IbIMHU.
Taxkumi cBeTOPUIBTPAMH  MOJAb3YIOTCA BO BPeMfA CbeMKH
3UMHero Meii3aka B COJHEYHVIO MOroiy, 4ToObl MOJYYHTE
MSITKile TeHW Ha CcHery. B cepeanHe AHA 3HMOH OpaHXKeBble
cBeTODHABTPLl MOBBULIAIOT KOHTPAcT B H300paxeHHH. B nac-
MYPHYI0 MOTrOAY 3TH CBETOMHUIbTDbI NPUMEHSIOT B OYeHb Def-
KHX C1y4asx, HanpuMep Koraa HeGO COBepIUeHHO Gesnoe K
3esiedb TeMHas. OpaHkeBble CBETOPHABTPbI YCTPAHAIT BO3-
AYWHYO AbRMKY MPH CbheMKe YaaldeHHbIX 06bekToB. OpHako
OTCYTCTBIHE BO3IVIIHOH AbIMKH MOXeET cJesnaTb H300parkeHHe
CYXHM, C H3JHWHell Pe3KOCTbIO AeTajell. DTH CBETOPH.ILTPHE
NOAYEepPKIHBAT 06.1a4HOCTb, YacTO BOCIPOH3BOAA HeGO Trpo-
30BbIM, eC.1H OHO 6blL10 cuHUM. IlpH nopTpeTHO# ChberKe opaH-
JKeBble CBETOMUIBTPBI CKPAAbIBAIOT BECHYLUKH K MTATHA HA KOXe,
HO AHIO OyleT KasaTbc O.1eAHbiM. C MOMOUIBIO 3THX CBETO-
HIbTPO3 MOMHO MOJIYUHTb YeTKUe [I300parkKeHHs uepTexkei,
cleslaHHbIX Ha CHHbKe;

KpacHbe CBeTOQPHJbBTPBH NPO3pauHbl JHUIL
LA KDACHBLIX Jydeil, TaK Kak MOYTH MOJHOCTLIO MOTr/OUIAIOT
0CTaqbHble BHIUMbIE JIYUYH, BCJAEACTBHe 4Yero JeratH, UMewluHe
3Tit 1BeTa, Ha H306PaXKeHHH MNOJYYalTCA H3JHUIHE TEeMHBIMH,
a Kpacuble — 4Ype3MepHO CBEeT/IbIMH, 4TO 4acTO NPHUBOAHT K
3HaYHTEIbHOMY TOHOUCKa)keHHIO oObekTa. [Hanpumep, npu
CheMKke MNef3a)ka Ha H306paceHUH HeOO MOXKeT OKa3aTbCsi
YepHbIM C pPe3KO BblAedsouUMUcs OedbiMi o0sakamu. [lo-
5TOMY, eC.JIM XOTAT MOJAYUYUThb H300paeHlle nei3a)a «rofg
HOYb», CbeMKY BeJyT uepe3 IVIOTHbIH KPACHbIH CBETODHUJLTP.
OtH cBeTodUALTPSI BO BPeMst CHEMKI YAa/leHHbIX OOBLeKTOB
NOJHOCTHIO YCTPAHAIOT BO3AYIUIHYIO AbIMKY, B pe3yJ/bTaTe Yero
Ha H300pa)KeHUH TNOABJAAIOTCA JeTanl neii3axa, OObIUHO
Hepasiuyudble raa3oM. CbeMka € KPacHbIM CBETODHILTPON
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ye/IOBeKa C BeCHYLIKAaMH M NsITHAMW Ha KOXe M0o3BOJseT Noay-
YHTh TOPTPET, Ha KOTOPOM 3TH JedeKThl He OYIYT BHIHEHL.
BMecTe ¢ TeM Ha CHUMKe OYIYyT MJI0XO pas’JHYHMbl T'yObl.
KpacubiMH CBeTOQH/IbTPAMH LIMPOKO MO/bL3YIOTCS NMPH LBETO-
JleTHTeqbHBIX  Tpolleccax, TMNPH pPeNpoAyUHpPOBaHHH  JOKY-
MEHTOB H T. X.;

ro1y6ee cBeTO(QHJIbLTP bl NOHUKAIOT NeHCTBUE
JKEJITBIX, OpaHXKeBblX M KpacHbIX Jydell Ha ¢oToMmaTepuais.
3Ty Jyun TeM GOJiblile NOTJIOLIAIOTCS, UeM JJIMHHee HX BOJIHBL
lony6ple CcBeTOGHIBTPH YCHIMBAIOT BredaT/eHHe ObIMKH B
nefizaxe U MO3BOJISIIOT MOMYYHThL H306parKeHHUe C TIOHHIKEHHBIM
KoHTpactoM. Hampumep, VTpoM M BeuepoM rosay0ble CBeTO-
(UABTPBI, TOIJOIAOUIMe AJHHHOBOJIHOBYIO YacTb CIEKTpa,
YMeHbUWIAIT APKOCTh COJHLIA, YTO SKBHBAJEHTHO YBeaHYeHHIO
APKOCTH HaseMHbX JeTajded, B pe3yabTaTe H300pakeHHe
OKasblBaeTCsl Meliee KOHTPACTHBIM. UTOGH B IOPTpeTe He MOMY-
YHJIHCh C/IMUIKOM CBeT/1asi KoxKa W OselHble Ty6bl, IIPH CheMKe
Ha TJIeHKY C TOBBILIEHHOH YYBCTBHTEJIbHOCTBIO K KPACHOH 30HE
CIIeKTPa HCMOAB3YIOT Troay6oii cBeTouabTp. Ecau ueprex
BHITNIOJIHEH YePHOH Tyubi0 Ha roqy6oit MUA/IUMeTpOBOH OyMmare,
To, (ororpadupys uepe3z rony6oH cBeTOQUILTP, MNOJYYUTCA
usofpakeHHe, Ha KOTOpoM OyleT uepHBIH DHCYHOK Ha GenoM
¢oHe.

B ueasx npubiuxKeHHsl ocCBellleHUst OObeKTa CbeMKH MO
CHEeKTPaJIbHOMY COCTaBy K OGajlaHCy CBeTOYYBCTBHUTENbHbIX
c/0eB LBeTHOro o6pamiaemMoro ¢oToMarepuana NPUMEHSIOT
crellHajbHble CBeTOoPUAbTPbl (Tabs. 12). Ilo KpuBBIM cHeKT-
pasJbHOrO MPOMYCKaHHA OHH CYILECTBEHHO OTJHYalTCA OT
cBeTOGUNBTPOB, KOTOPble NPHMEHAIOT NPU 4YePHO-0esOf CheM-
Ke. VIMH MOKHO NOJIb30BAaTbCA M NPH LBETHOH cheMKe. OGEIUHO
U3 KoMIJleKTa GepyT JHWb JABa CBETO(H/IbTPA: O P a H X e-
B bl 1, eC/IM CheMKY BeAyT NpPH JAHEBHOM OCBELlEHHH, HCNOJb-
aya dotomaTepuas, 6alaHCHPOBAHHBbIN NOA CBeT JaMIl Haka-
AuBaHus (tun JI), » mJoOTHO-TOoMYy 60 i, €C/IM CHUMAIOT
f1py JaMnax HakaJHBaHHsI Ha ¢oTomartepuals, GalaHCHPOBAH-
HbI MoA AHeBHOH cBer (tum [I).

LIBeTHble CBETOQUJLTPLI, PACCYUTAHHble HA YepHO-Oesible U
1IBeTHble (oTOMaTepuasbl, MO TBOPYECKHM HJH TeXHHUECKHM
coobparkeHHsIM MHOTJa NPUMEHSAIOT HHaue, YeM 3TO PeKOMeHJOo-
BaHO /151 OGBLIYHBIX CJyuaeB CHEMKH;

yaAbTpadPUuOJeTOBLH CBeTOPHUJADLTP He-
npozpayeH A YJabTPagHOJeTOBLIX Jyued H OJUHAKOBO IIPO-
3paueH AJf BCerO BHIMMOrO CHeKTpa.
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TaGnuma 12

{IseT cBeTO-

¢Mﬂhrpa.g$;- ég:g Usetopan
B | dare tienn npreencns penerniee,
ot Gasanca pua- o6nekTa (mpHGau-
B UREeTHOM Jid 3HTeNLHO), 2K
u3obpareHnu
CeerJ10-To- [ | ¥Yerpauuts cnabo-xpacHbiii orte-|  5000—5200
ny6oi HOK, BO3SHHMKAIOWWH TIPH YTpPeH-
HeM H BeYepHeM COJIHEYHOM OC-
BELEHHH
TFony6oit J | ¥Ycrpanurs GpoH30BBEIE OTTEHOK 4100—4300
Ha JHUe, MNOSBJAWOUIHACA INIpH
KPACHOBATOM  BeYepHEM  OCBe-
LIeHHH
Toay6oit JI |Moayuuts 3bodeKT ocCBelLeHHS 2800—3200
nepekajbHBIMH  JaMIaMH  IIPH
CbhEMKE C  OOBIUHBIMH  J14MIaMH
HAKaJHBAHU
Inorwo-ro- O |Noporuate cocras csera Jamm| 2800—3200
ay6oit HaKaJHBaHHS K IHEBHOMY OCBe-
WEHHIO
Ceerno-sen- | J1 |Tonyuuts spdexr ocsemenus| 3100—3400
Thi# OGBIYHBIMU JIAMIIAMH TIPH CbeMKe
C nepeKajbHbIMH JAMIaMH
Caerso-xei- I |yerpanute serkuit  cnuepatwmiii| 6700—6900
ThIH OTTCHOK, BO3HHKAIOULHH IPH ChEM-
Ke Heba, 3aTAHYTOrO TydYaMH
HKentbuit I | yerpanuts cuniolo oxpacky, no-| 6500—6600
SIBJSIOULYIOCST  YIPH  OCBELLEHHH
JICTHHM  COJIHIEM Ha 0GJayHOM
ne6e. OcnaGuUTh CHHHH OTTEHOK
NPH CbeMKe C HUMIYJbCHOH Jlam-
noH
[norno-xea- A [Tosornate x HoOpMaNbHOMY OCBe- 8300—8400
TLIA leHHIO CBeT, obpasyeMmbiii 06-
JayHpM  HeGOM. YCTPaHHTb OK-
pacKky gerajci B TeHH H BHYTDH
MOMCWCHHA, KOIJA HET HCKYCCT-
BCHHOTO OCBCLIEHH
Opawnicntil I | Mozornats anesroit coet k cpery | 5400—6000
JaMT HaKaJIMBAHHA
Po3ossiii L Ocaa6uts cune-seqcunii orrenok | 16500—16 700

npH CbeMKC B OYE€Hb NMACMYPHYiO
Moroiy nox ACPEBLAMH
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Flpn cbeMKe CHeHbIX NeH3axell, B ropax,Ha nMope H T. A
ybTpagHoeToBLble avun, AedcTBys Ha ¢doto-
naTeplajd, CHHMXKAIOT De3KOCTb H3o00paeHlis, a4 Ha LBETHOM
¢doTomaTepraie — NPHAAIOT H3o6paxkeHnio chuuii Ton. Cre-
nedb AeHCTBHSA YAbTPadHOIeTOBbIX Jyuel 3aBHCHT OT BbICOTHI
HaJl ypOBHeM MOpfl, YHCTOTbl BO3yXa H APYTHX IIPHUHH.
O6biuHO YeM Bblille B TOpax, TeM aKTHBHee yabTpadHo.leToBoe
W3/YydeHle, MO3TOMY TeM ofs3aTelbHee NpHMeHeHHe Y.1bTpa-
$Ho.1eTOBOr0 CBeTOPHU.IbTPA, OCOOEHHO BO BpeMA CheMKH Ha
BbicoTe Goabuie 2000 ..

dotorpadipys ¢ yJabTpadHOAETOBBLIM CBETOPHIBTPOM TOP-
HBI Nef3ax Ha uepro-6enblil oToMaTepHa.1, H300pakeHie no-
JIYYal0T CO CBETJIO-CEPbIM HeGOM BMeCTO COBepIUeHHO 6el0ro
NpH CcheMKe Ge3 CBeTOUNBTPA H UYePHOTO — NPH CbeMKe C
UBETHLIM CBETO(HUIbTPOM.

YabTpaduoaeTOBbIl CBeTOGHABTP BO BpeMsl CbeMKIl Ha
UBeTHOH ¢oTOMaTepHan MpeloXpakseT H300parkeHHe OT OKpa-
CKH B CHHHH TOH.

SKCNO3SHUHID €O  CBeTOIABTPOM CielyeT YBelHUHBaTh
JHIIb NPH CbheMKe Ha G6oJbluoil BbICOTe, HanpHMep BHIlE
2000 M, xorja 3KCNO3UliMs J0JKHA ObiTh BABOe OOJbllle pac-
CUUTAHHOH NO 3KCHNOHOMETPY;

cepblii cBeTOdHJbTDP, Ha3biBaeMbil TaKXe H e H-
TPaJbHBM, MHIH HeHATpaJbHO-Cepb M, NOpel-
Ha3HaueH AAs ocnabseHHsi B DaBHOH CTelleHH BCeX BHIHMBIX
Jgyuell cBeta. Takofl cBeTodNJIbTP NPHMEHSIOT, eCcTil NH3-3a
ype3MepHOH OCBelleHHOCTH OObeKTa HeJb3f MNOJVUYHTb HOp-
MaJbHO 3KCNIOHHPOBAaHHOe H300paxKeHHe; MPH HaHMeHbluel
anagparMe OObeKTHBA M NpPH HaWBBLICWIEH CKOPOCTH 3aTBOpa,
IJIH eCJIH He0OXOAMMO YMEHbLIHTL SKCMO3HILHIO NPH BHIGPaHBbIX
nnadparMe ofbeKTHBA H BbilePKKe 3aTBCpa.

Bu3ya/ibHo KaKyIWHHCS cepbiM, CBeTOMHILTP HEOAHHAKOBO
REeHCTBYeT Ha pa3jiHyHbie JIyuH BHIMMOTO CMEKTPa H HEKOTO-
PyI0O 4acTb yabTpadloIeToBOro, BC/AEICTBHe 4ero cdoTorpa-
(PLPOBaHHBIA C CepbIM CBETOMH.ILTPOM OGBEKT Ha LBETHOM (GOTO-
MaTepHaJje MOXKeT 0Ka3aTbCsl BOCMPOW3BEJCHHbIM CO 3HayH-
TeJIbHbIM HCKaXKeHHeM.

Ilo nnoTtHOCTH cepplil cBeTouAbTP ObiBaeT pasubiM. Hawu-
0osee 4acTO NMPHMEHSIOTCH Cepble CBeTOMHUABTPHI, Tpelbyloillue
4-KpaTHOTO yBe1HYeHHs SKCNO3HLH;

NoJASAPH3AaLHOHHBI CBeTOOHIALTP co-
CTOHT H3 TOHKOH MJIeHKH, COjlep:Kalllell crelHa bHOe BellecTBo,
o0najaioliee CnocOGHOCTbIO TAaCHTb MOJSAPH30BAHHBIT CBeT.
3Ty IJIEHKY 3aKJeNBaloT MeK1y JABYMs MJ0ocCKoNapadensHbiMu
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ctexaamit. CeeTOpHILTP BbIMYCKaeTCs B onpaBe, Ha JHUEBOH
cTopole KOTOPOil eCTb [Be KpacHble TOYKI, YKa3blBaloulue
HaripaBIeHHe MIOCKOCTH NOJAPH3alUH. Ora onpaBa BpauLaeTcH
B JAPVIOH, HeMoOIBHXKHOM oOnpaBe, HaleBaeMOH Ha OOBEKTHR
doToannapara (puc. 68).

INo/1sipH3auHOHHBIM CBETOMHIBTPOM YCTPaAHAT MIH 0cC/1ab-
ASIIOT OTPayKeHHs H pedJeKcsl OT CTeKJ1a, 3Ma/H, MJIacTMacch,
acaabra, XKHIKOCTell H APYTHX HeMeTa/IHYeCKHX MOBEPXHO-
creii. Hanpumep, npu cbeMkKe MOKHO COBCeM Y6paTb H.H
0c.1abuTb 6JHK OT CTeKOJ OYKOB, MelIaloUHX BHAETb I1a3a;
oTpa)keHHe HeGa B OKOHHBIX CTeK.J1aX 3J1aHHIl W/IH Ha BOje;
ped.ieKkchl, 3aTPYIHAIOIHe paccMaTpHBaniHe
3aCTCK/JeHHbIX KapTHH HWJ/H Belleil B BHTPH-
Hax, M T. A.; npu gororpadupoBaHui mneitsa-
»a — 3areMHHTb He(o, cleraTb Godee ver-
KHMHI Geble 06.JaKa, MNOBBICHTH HAChIUeH-
HOCTb IBeTa HeGa Ha LBeTHOM (oTtomaTe-
pHa’ae, H3MEHHTL AIPROCTb OT/leJIbHbIX ,a.e"ra:leﬁ
B O0bLEKTE. Puc. 68 )

CTelNeHb TalueHIis N0 PH3OBAHHOTO CBETA  cnerapinenn
3aBHCHT OT TNOJOKEHHs1 CcBeTOHABTPA MO
OTHOLIEHHIO K OTpaaloweii I1oBepXHOCTH.
¥roar nosopota cBeTopHIbTPA 151 Kaxjaoro oGbeKTra He-
of6xoaiMo noa6upaTth J0BOMBHO ToyHo. HanBomee Jserko
VCTaHOBHTE CBETOMILILTP B  3epKaabHoM  doToanmnapare.
B stom c.1yuyae, Hab:1101as yepe3 3ePKajio Ha MaTOBOM CTek.ie
33 O0BLERTOM CheMKIl, Ha/leTblil Ha OOBeKTHB MO PH3ALHOHHbIl
cBeTOH.IBT) MOoBOpauHBAaKCT A0 TeX NOp, MoKa He AOCTHLHYT
Hy»xHOoTO 3deKTa B H300pParKCHHH.

[Tpu cbemKke ¢oTOanmnapartoM, B KOTOPOM Hesb3fl BHIETh
n3obpazkeHile Ha MaToOBOM CTeK.1e, CBeTodH.IbTP CHayaja ycra-
HaB1iIBAIOT Mepel BILIONCKATeIeM, 3aTeM Mel/IeHHO ero noBs-
paunBaioT H HAX0IAT M0J0XCHIle, KOTOpOoe HeOOXOLHMO A/H
JlaHHOM CBeMKH, Toc1e Yero cBeTopH IbTP NepeHocAaT Ha ofbek-
THB, c00/0ast TOT e Yrod MOBOpoTa.

INoaspusauuoHHbIi CBeTODILILTD IPH CbeMKe INeH3axka He
H3MeHsAeT LBeTonepenauy geraqneil, pacno/oKeHHLIX Ha mepes-
HeM Il 1aHe O0OBEKTa; He BJNfAeT Ha APKOCTb ITHX Jc¢Tatted npu
3aTtemHeHHH HebGa W Mo3BOAAET NoOJVUIITL ni000e 3aTeMHeHHe
neGa. MaicuyanbHoe 3aTeMHeHlle OVIeT TOraa, KOraa CofmHie
HAXOMITCA MOA MPAMBIAL YIVIOM K ONTIHYECKOil ocH O0BbeKTHBA;
HaNMCHblIee 3aTeMHeHHe — MpPH CheMKe MPOTHB COMHUA, Mo
Hanpar-ieHHI0 COMHeYNbIX Jydell I Kor4a HeBO MOKPLITO 0f1n-
Kami. I'la cuny 3ateMHeHMS He0a OKasbiBaeT BAMSIHHE aTMmO-
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chepa M NoNOKEHHe COJHILA BO BpeMs CbeMKH, TaK Kak NpH
CcheMKe Ha ¢oToMatepHasn HeHCTBYeT H HeMoJdADH30BaHHbIN,
paccesiHHBIH HeGOM CBeT, KOTOPOrO MOxeT ObiTb OKoJo 15%
Jake MPH MaKCHMAJbHOM 3aTeMHeHHH CBeTO(MUJIbTPOM.

Hecmorpst Ha GoJbluve BO3MOMKHOCTH, CO31aBaeMble I10J151-
PH3alIMOHHBIM CBETOQUIBTPOM, NMPHMEHATh €ro cjaefyeT BecbMa
OCMOTPHTENbHO, MOTOMY UYTO JAJs1 MHOTHX O6BbeKTOB H300parke-
Hue 6e3 OJHKOB OyleT OOeIHEHHbIM, INPHUTOAHBIM JHIIb AJs
CHUMKOB TeXHMYeCcKoro xapaktepa. IHeymenoe mnoJsb3oBaHHe
CBETOOUILTPOM MOKeT ObITb INPHUMHOH 3HAYMTEJBHOTO HCKa-
JKeHusi o6bekTa. Hanpumep, npu dortorpagupoBaHuu B ropax
He6O YacTO OKasblBaeTCd Ha CHUMKe IOYTH YepHbIM; H300pa-
JKeHHe Ha 1BeTHOM ¢oToMarepHase — C KOPHYHEBLIM OTTeH-
KOM M T. I.

Becrnone3Ho npumMeHsTb CBeTOGHUJALTD NP CbeMKe B mac-
MYPHYIO TIOrOAY, NpH ¢ororpadupoBaHHH HOUHBIX CHOZKETOB,
BOJIHO# NOBEPXHOCTH, OCBelllaeMOH HU3KHM COJIHLIEM, H B JpYy-
THX CJyyasx, KOrga CBeT MaJjo MOJSPU30BaH MJH COBCeM He
T10J1PU30BaH.

IoaspusaunoHHble CBETOQHABTPH HMEIOT CBETONpPOIyCKa-
Hue or 32 mo 40%, cTeleHb MOJsIpH3aliMM CBeTa — He MeHee
98%, xpaTHocTh — OT 2,8 no 4;

MHPpakKpacHBA CBeTOQHUADLTP NPONYyCKaeT TOJb-
KO HEeBHAMMBble I'71a3oM HHpakpacHble JYyyH.

IlpuMeHeHHe HH(ppakpacHoro CBeTOQHAbTPA BO3MOXKHO
JHUIIb NPH CheMKe Ha ¢oToMaTepuaje, OUYBCTBJIEHHOM K HH-
¢pakpacHbiM sayuam. [TocpencTBoM 3THX CBeTO(UJIBTPOB IPO-
H3BOAAT CbeMKY yJaJieHHbIX Med3axkeH, NOJYy4yaroT H300paxe-
Hus ¢ 3ppeKTOM HOYHOrO OCBellleHHs NMPH CheMKe JHeM H T.I.

[lpn cvemke ¢ uHPpakpacHbIM CBeTOOHJILTPOM HaBOAKA
00BbEeKTHBA Ha Pe3KOCTh OTJMYaeTcs OT OObIYHOH, TaK KaK HH-
(ppakpacHoe n3o6pakeHHe OKa3blBaeTCs 3a TJOCKOCTBIO BHJIH-
MOro H300pa<eHUs U MOTOMY MOKeT OblTh Hepe3KHM. BennunHa
CMellleHuss M306paxkeHHH Oyner TeM OGoJblle, YeM MAJUHHee
(pOKyCHOe paccTosgHUe 06beKTHBA HJIH yeM OJiHKe oToannapar
K OOBeKTYy CheMKH. DTO CMellleHHe OOBIYHO He YUHTHIBAIOT, €CJIU
CheMKY yJlajleHHbIX OOBeKTOB BelyT OO beKTHBAMHU, YCTAHOBJIEH-
HBIMH Ha GeCKOHeYHOCTb H HMeOIIHMHU (OKYCHOe pacCTOsiHHe
MeHblue 75 mm. B 3TOM ciyyae auadparMupoBaHie O6GbeKTHBA
go 1:8—1:11 obecneysBaeT HeOGXOAHMYIO Pe3KOCTb H30-
O6pakeHud.

KpartHocTe HH@pakpacHoro cBeTodHAbTPa 3aBHCHT OT ¢rO
NJOTHOCTH, CTeNeHH CeHCHOMIH3aUUH K MHPpaKpacHOMY H3.1y-
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yeHHio ¢oToMaTepHasa, aTMocepHBIX YCIOBHH H MHOTHX
JpYrHX NpHYHH. Bo BpeMsa ¢ortorpadupoBaHus NPH eCTeCTBeH-
HOM OCBellleHHH, B 3aBHCHMOCTH OT MPHMEHSIEMOTO CBeTODUIIBT-
pa, ¢oTomarepHana U YCIOBHH CbEMKH, MOXeT NOTPeGOBaTbCs
9Kcro3uilus, yBenvueHHass B 10, 100, 1000 u Gosbuie pas mno
CPaBHEHHIO € 3KCIO3HUHeH Ha H30NaHXPOMaTHYeCKHH ¢OTO-
MaTepuas Ge3 cBerodpHabTpa. [ToaToMy KpaTHOCTb HHbpakpac-
HOT'O CBeTOHUJ/IbTPA U SKCIIO3HLIHIO ONPelesoT yTeM NPOOHBIX
CBEMOK.

CKPBITOE ®OTOI'PAPHYECKOE
H30BPA)KEHHE

B nmpollecce CLeMKH HJIH TedaTaHHs H300parkeHHe OOBeKTa
rpoellHpyeTcs Ha GoOTOMarepHas, B CBETOUYBCTBUTEIbHOM CJIoe
KOTOPOro ofpasyercsi C K P bIT 0 e ¢ororpaduueckoe usobpa-
XKEHHe.

[Ipuposa ckpeiToro ororpaduuecKoro H3o6paKeHHus CJIOK-
Ha ¥ 0 KOHIIA He BBbISICHEHA. ¥ CTAaHOBJIEHO, YTO 3TO H306parke-
HHe COCTOMT M3 BeCbMa MaJlblX YacTHYeK MeTa/lJHYeCcKoro ce-
pebpa, MMeIOIUX BCETO HECKOJLKO aTOMOB, BKpaIlJieHHbIX B
MHKPOKPHCTaJ/bl rajoreHuja cepebpa H Kak Obl NYHKTHPOM
PHCYIOIIMX OOBEKT CheMKH B CBETOUYBCTBHTEJNBHOM cjloe (oTo-
MartepHaja.

[To Becbma YNpoOUWeHHOH cXeMe CKpPhIToe ¢oTorpaduieckoe
nsofpaxeHHe Co3laeTcd B TPH 3Tana:

B MepBOM— INPH HAYaILHOM 3KCIIOHHPOBaHHH CBETO-
YyBCTBHTENbHOTO C/10 B MHKPOKDHCTa//l1aX TajloreHHia ce-
pe6pa ob6pasyioTcst L e HT P bl CKPBITOro (ororpaduueckoro
H306paxKeHUsl. DTH LEHTPbl O4YeHb MaJsbl H HecTaGusbHbl. Co-
XpaHeHHe BO3HHKUINX LEHTPOB BO3MOXKHO JIMUIb MPH KX Jajb-
HelleM pocCTe;

BO BTOpPOM— IPH Npojo/KaiomeMcs: ACHCTBHH CBeTa
BO BpeMs S5KCIIOHMPOBAHUS MPOUCXOMUT POCT LEHTPOB, H OHH
npuoGpeTaloT AOMKHYI CTa0MJABHOCTb, HO LEHTPbl 3TH elle
HeJ0CTaTOUHO BeaNKH. YacTuupel, o6pasoBaBlivecs BO BpPeMs
BTOPOro 3Tamna, IPHHATO HasblBaTb C YOG L EeHTDP aMH,

B TPpeTbhbeM— IPOUCXOAUT 3aBepllleHHe SKCIOHHPOBa-
HLSI CBETOYYBCTBHTENbHOTO €105 C JopauiliBaHHeM CyOLEeHTPOB
J0 pasmMepa 4YacTHll, CHOCOGHBIX IIPOSIBIAATLCH.

PaszvmeeTcsi, TpaHHLbl MEXKAY TPeMsl aTanaMu o6pas3oBaliis
CKPLITOro oTorpadieckoro H306pakenus BeCbMa YCJIOBHLL I
3aBHCAT OT MHOTHX (DAKTOPOB.
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IlenTpol ckpbiToro gotorpapHueckoro H300pa<eniis MOryT
3LiTh PacloIoXeHbl KaKk Ha NOBEPXHOCTH MHKDPOKPHCTAIJI0B
rajorenujga cepeGpa, Tak H BHYTpH. KpaTkoBpemenHuoe jeil-
CTBHe CBeTa BEICOKOH HHTEHCHBHOCTH NDHBOAMT K o0pa3oBa-
HHIO 0OJBLIOrO YHC/JI4a MeJIKHX LeHTPOB CKPLITOro pororpadu-
1eCKOro H3006paKeHHS Ha IOBEPXHOCTH H B TIJyGHHE MUKDO-
«pucranna. [auTenbHoe IefiCTBHe CBeTa Majiof HHTEHCHB-
{IOCTH CIIOCOGCTBYeT T0S1BJI€HHIO KPYNHBIX UEHTPOB CKPBITOTO
¢dororpadrueckoro H3o6pakeHHss B OCHOBHOM Ha TIOBEpX-
HOCTH MHKPOKPHCTaJJI0B. Pa3siellledie LEHTPOB BJHMSeT Ha
noc/ely 1olHe POLecCHl.

O6pasoBaHue CKpbITOro (OTOrpacriyeCKoro H3o0pa>KeHus
3 UBeTHOM ¢oToMaTepHae HAEHTHYHO H3006parKeHHI0, BO3HHK-
meMy B uepHo-6enblX (oToMaTepHasax, JHUIb Pas3IHYHO
@eHCHOMTH3HPOBAHHBIX.

OnHUM H3 OCHOBHBIX 3aKOHOB (POTOXHMIH SBJIs€TCA 3 3 K O H
B3aHMO0O3aMeCTHMOCTH, N0 KOTOPOAMY CJeLyeT, YTO
KOJIHUeCTBO BellleCTBa, OOpPa3OBaBILErocsi B pe3yJ/bTaTe ¢OTO-
XUMHYECKOA peakuHH, 3aBUCHTOTNI POH3Be e HH 1 OCBe-
uleHHocTH £ Ha BpeMs JeitcTBusi cBeTa /. M3 3Toro 3akoHa
cjelyeT, YTO NPH ONHMHAKOBOH 3KCMO3HIHH, HE3aBHCHMO OT
TOro, Kak 3Ta 3KCMO3HUHA MojydeHa (MpH GOJIbIIOH OCBellleH-
HOCTH H MaJIO# BblliePiKKe HJIH NPH MaJ0H OCBelleHHOCTH H JJIH-
TeJIbHOH BbIIEPHKKe), CKpbITOoe doTorpacduieckoe H3o6pa)keHHe
JOKHO ObITb OJHHAKOBBIM.

B 1eHCTBUTEIbHOCTH 3aKOH B3aHMO32MeCTHMOCTI 1,171 $oTO-
MaTepHaJ0B CpaBelTHB JTHILb B HEKOTOPLIX Mpejesax, TaK Kak
saMeueHa HepaBHOLEHHOCTb OAHHAKOBLIX 3KCNO3MUHH (Ha-
T pHMep, [IPH CbeMKe C 316 KTPOHHO-HMITY. IbCHOH J1aMNOH, KOTO-
pas naeT GOJblIYIO OCBELLElHOCTh H, C.I1eloBaTe.1bHO, TpedyeT
KOPOTKOH BBbIAEP)XKH, H.IH NPI CbeMKe C JaMNaMH HakaJIuBa-
HHs, KOTODPbIe 130T MaTyl0 OCBELIEHHOCTb H TPeOYIOT I1.1HTedb-
Hol BbaepxKKH). OTKIOHEHHsT OT 3aKOHA B3aHMO3aMECTHAMOCTH
1:a6/7104a10TCA U NMPH APYTHX YCIOBHAX 3KCIIOHIPOBAHHA — TMPH
TIPEPBIBHCTOM HMJIM HENpephIBHOM 1€HCTBHH cBeTa (HampHMep,
NpH CbeMKe Ha OAMH Kalp HeCKOJbXHX OODBEeKTOB: BCIILILIEK
MO/HUH, dellepBepKOB H 1p.).

CTeneHb OTKJ/JIOHEHHSI OT 3aKOHAa B3aHMO3aMeCTHMOCTH 3a-
BHCHT He TOJIbKO OT BHJa 3KCIO3HIHH, HO H OT CBOHCTB (poTOMa-
repuada. Ilpn paBHBIX 3KCHO3HUHMAX HA pPAa3HbIX CBETOYYB-
CTBHTEJIbHBIX C.JI0AX OTK.JOHeHHe MOxeT ObiTh Pa3JHYHbINM, UTO,
nanpiMep, 4acTo CkasbiBaeTcsl Ha 6ajaHce LBeTHOro ¢orona-
TepHasa, HMEIOUIero HeCKOJIbKO Pa3HbIX M0 CBOHCTBaM (OTO-
rpagHueckuX 3MYJbCHH,
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I1a ofpasoBaHille cKphiToro ¢ororpadriueckoro naoopac-
1149 BJHAET TeMllepaTypa BO31yXa, MPH KOTOPOH Bel1eTcsl Cheri-
xa. B 3aBHCHMOCTHl OT TeMIepPaTypLl HPOHCXOINT H3MeHeHHe
¢BEeTOUYYBCTBHTE1LHOCTH (POTOMATepHAa. 3aredeHO, YTO C MOHII-
seHHeM TeMrepaTypbl NMPH CheMKe C KOPOTKHAH BLIAePKKaMH
(0,001 cex) cBeTOUYBCTBHTEJABHOCTb (OTGMATEpHAIA OKa3sbl-
paercsl Huxe. Tak, npu Temnepatype -— 20° CBeTOUYBCTBl-
Te,JbHOCTb CHHXKaeTcd B ABa-Tpu pasa. HaoGopoT, moBuimeHHe
TemIepaTypbl TPUBOAHT K YBe IHUEHHIO CBETOUYBCTBITE 1bHOCTH.
[Tpu cbemke ¢ BbliepzKKo# 0,001 cex npi temneparype +60°
CBETOUYBCTBHTE,IbHOCTh MaTepHasa yBe.luuliBaeTCsAd B ABA-TPil
pa3a no cpaBHeHHIO C UHC.IOM, 0603HAaUYeHHHIM Ha YNaKOBKe.

Ecan cbemMka BelleTcsi € AJHTeIbHBIMH  BbAEPXKKaMIL
(B HECKOJIbKO MHHYT), TO NOHHXeHHe TeMmmepaTypbl 10 —20°
yBeJHYHBaeT CBETOUYBCTBHTEIbHOCTb (POTOMAaTepHAIa B 1Ba-TPH
pa3a, a MoBbIlEeHHe TeMMepaTyphl 10 -60° MPHBOAUT K CHHXKe-
HHIO CBETOUYBCTBHTE.IbHOCTH (pOTOMaTepHala B ABA-TPH pasa.

CJenoBaTe1bHO, CBETOUYBCTBHTEIbHOCTb (pOTOMaTepHasa,
KOTOpas onpeje/isieT 06pazoBaHie CKPbITOro ¢GoTorpadHyeckoro
M306paXKeHHs, 3aBHCUT OT YCJOBHH 3KCMOHHPOBaHHA ¢OTO-
MaTepHada H OT ero CBOHCTB.

TemnepaTypa Bo3ayxa BJHSET H HA 1[BETOYYBCTBHTEIbHOCTD
dotoMaTepHaaa, npayeM HeOAHHAKOBO K Da3JHUHBIM ITHHAM
BOJH. M3ieHeHHe TeMnepaTypbl §odblile CKa3blBaeTCs Ha YyB-
CTBUTEIBHOCTH OTONATepHATA K JKeITO-KpacHOH U HHdpakpac-
HOA uyacTH cnekTpa. JTO CBOHCTBO CleayeT YUHTHIBATb MNPl
CbeMKe Ha Mopo3e co cBeToH. 1bTpaniH. Hanpumep, ecau obias
CBETOYYBCTBUTEABbHOCTh (DOTOMATEpHaIa H3-3a MOpPO3a MOHH-
JKaeTcsl B JBa-TPH pa3a, TO C MpHMeHeHHeM KeJITOrO HiH OpaH-
JKEBOTO CBEeTODH.IbTpPAa OHA CHU3UTCA B UYeThipe-NMATh pas.
YyBCTBHTEIBHOCTL (HOTOMATEpHAId K JKEITO-KPacHOH uacTi
CMeKTDa yMeHblUaeTCs JaxKe B TOM CJaydae, eC.IH ofuiast CBeTo-
YYBCTBHTEJIBHOCTL Bblille, BC.JIEIACTBHE CbeMXKH C O4YeHb ATH-
TeJbHBIMH BblAePIKKaMH. DTH I113:leHeHHS B HEKOTOpPOil CTeMeHH
3aBHCAT OT TOTO, KaKHM MPOSIBISIOWIHM PacTBOPOM, MOBepX-
HOCTHBIM WM TAYOHHHBIM, oOpaGaTbiBa.1d QoromaTepHa.

Paspywenue
CcKpbiTOro otorpagmyeckoro H3oGpamenus

CkpbiToe doTorpaduueckoe H306paKeiilie MOKET COXpPaHATHCA
rojami i pa3pyulaTbCs B Teyelilie MecslleB, AHeH H 1ake uya-
coB. CoxpaHHOCTb ¥ pa3pyilleHHe CKPLITOro Gororpaduyeckoro
H300paxKeHHs1 3aBUCAT OT CBOWCTB (oTOMaTepHaja M YCJo-
B XpaHeHHA.
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Pazpyuwenue ckpbitoro dororpadguueckoro H3obpaxeHus,
Ha3biBaeyoe GOTOperpeccHei, Bb3bIBaeTCss psiaoM
B3aUMOCBA3aHHBIX H CJOXHBIX npoueccoB. Ilpuuenm creneHb
doToperpeccHy HeOIHHAKOBA: B OJIHUX CJ1yyasix OHA e/Ba 3aMeT-
Ha, B JPYTHX — NNPUBOIHUT K MOJHOMY HUCYE3HOBEHHIO H306parke-
HUSA.

@oToperpecciy 0CO6eHHO MO/JBepPIKEeHbl HU3KOUYBCTBUTE/b-
Hble M MeJIKO3ePHIICTble MaTepHaJsbl, B TOM YHCJe MO3HTHUBHEIE.
Hau6onee cuapHoe AelcTBHe ¢oOTOperpeccHy B MepBble AHH,
HHOT/la M B TepBble Yachl XpaHEeHHUs 3KCIOHHPOBAHHOTO ¢OTO-
marepuasa. C NOBBILIGHHEM TeMNepaTypPbl H BJIaXKHOCTH BO3-
nyxa doToperpeccus YyCH/IMBaeTCs, H HA000pOT ,— C MOHHKeE-
HHeM TeMmepaTypbl (POTOperpeccHs 3ame/IfeTcsl MJIH MOJIHO-
CTbIO OCTaHaBJIMBaeTCH.

B npouecce xpaHeHHS 3KCMOHHPOBaHHOro oTOMaTepHasa
NPOUCXOAUT pa3pylleHHe YacTH LEHTPOB CKpbITOro gotorpa-
¢uyeckoro H300pakeHHf, H3-3a 4Yero YyMeHbIUAeTCHd Bepo-
ATHOCTb  NPOSIBJACHHS MHUKPOKPHCTA/JOB raJjioreHuja ce-
pebpa.

[lepBoHaua/lbHO pa3pywialOTCs MaJIOSKCMOHMPOBAHHBIE je-
TaJin U300paKeHH s, TaK KakK MeJIKHe LIeHTPBI CKphITOro dotorpa-
¢uueckoro H300paXKEHHA MO CPABHEHHIO ¢ KPYMHBIMH LEHTPa-
MH paspywaiorcs ObicTpee. YeM Bbillie YyBCTBHTE/HLHOCTb
MHKDOKDHCTAJLIOB, TeM cTalu/bHee B HHX LEHTPHl M TeM
MeHblle OHH ToJBepXeHbl (GOTOPErpeccHH.

[Ipy xpaHeHuM SKCNOHHPOBaHHOTO oTOMaTepnasa B MpPH-
CYTCTBHM CepoB0/10pOJa, asMHaka, NepeKHcH Boaopoia, dop-
MaJbjerija H MM HOIOGHLIX BelleCTB WEHTPHl CKPBITOrO
doTorpaduueckoro H3o0paxKeHHA MOTYT BCTynaTb B XHMHYe-
CKHe peaKUHH C HHMH M 00pa3oBbIBaTh COeIHHeHHMS cepebpa,
KOTOPble NEpPecTalT CJAYKHTb LEHTPaMH TNPOsABJeHHS H3006-
paxens.

B uensx npenynpexfenus doToperpeccuu ciaenyeTr H3be-
raTh XpaHeHHs 3KCIIOHMPOBaHHOro GoTomarepHasna NPH BHICO-
KOfi TeMIepaType M NMOBBILEHHOI BJaXHOCTH BO3AyXa, a TAKKe
cocencTBa arpeccHelblx BewlecTB. Ilpn paGore BO BraxcHOM H
JKAPKOM KJHMATe 3SKCMOHHPOBaHHBIA hoTOMaTepHan HeoOXo-
JMO XPaHHTb B KOpOOKe, OOK/JI€eHHOH JIBYMSA-TpeMs BHTKAaMH
JHNKOH JeHThl. B Kopobky 1eTecoobpasHo TaK:Ke NOMeCTHTh
Map.IeBbifl MellodeK C CIIMKare.IeM HWaH APyTHM BJI2romnor.io-
LLLAKOLLIIN  BEILLECTROAL.

INpu HebmaronpHATHBIX VCJIOBHSAX XpaHeHHs ¢oToMaTe-
pHasa pPeKOMEHAYCTCS COKPAaulaTh CPOKH MexAV ero 3KCNOHH-
poBaliieM H NPOSBACHHEM.
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M3BecTHO paspyilieHne CKpbITOro ¢ororpapuueckoro u3o-
6parkeHus, Ha3BaHHoe 3 P Ppe KkToM Tepures, KkoTopoe npo-
HCXOAHT B TOM CJyuae, eC/IH Ha (poToMaTepHa.l AeHCTByeT H3Jay-
yeHHe € I JIHHOH BO.IHbI 60JblIel, yeM NMpH INepBOHAYA.TbHOM
IKCMOHHpOBaHUH. Hanpumep, MoxeT NMpou30HTH oc1ad.leHHe
CKpbLITOro Qortorpacuyeckoro H306pakeHHs WM TOJHOE €ro
paspylleHHe J0 TaKOH CTelleHH, YTO (POTOMATEPHA] MOXKHO
BTOPHYHO HCMOJBb30BAaTh [JJ1S1 3KCNOHUPOBaHIIsA, eCaH (QOTOGY-
Mary, AMano3HTHBHble (POTONJIACTHUHKH HJH JAPYrHe HeCeHCH-
6M1H3UPOBaHHble (POTOMaTepHadbl CHJIBHO OCBETHTb KpaCHbIM
cBeToM. HauuHaeTcs paspylueHHe C CHJIbHO 3KCIOHMDPOBaH-
HBIX JleTajleli, BC/1eJCTBHE 4Yero CHIKAaeTCs KOHTpacT H3o06pa-
JKEHHSA.

YuntbiBasg 3(pdekt I'epiuensi, 3KCOHHPOBaHHBIH oToMa-
TepHaad cjaelyeT ofeperaTb OT OGJydYeHHS UBETHBIM CBETOM,
yTo6bl He Pas3pyWNTb CKpHIToe ¢oTorpadiyeckoe H306paxe-
Hile.

M3BecTHO sBJleHHe, HasblBaeMoe COJ s pH3al He i,
NpH KOTOPOM TOC/e CheMKH M 00paGoTkH (oTroMaTepua.la BMe-
CTO HeraTMBHOrO H300pakeHHs TOJydyaeTcss MO3UTHBHOe.
Hanpumep, HHTb 3/JeKTPHYeCKOH JiaMNbl BOCNPOH3BOAUTCS
MeHbUIMMH TOYepHEeHHsIMH, 4YeM JpyrHe, MeHee spKHe Je-
TaJu.

Coaspusauus Hab.a104aeTcs NPU Ype3MepHO BOJbIINX 3KCIO-
3HUMAX BHYTPH Kaapa 3a CyeT SIPKOCTH JeTajeil B 0ObeKTe
WJH TIPH CbeMKe C BblAEPXXKOH B HECKOJIbKO MHHYT Ha SIPKOM
COJTHIE.

[Ipuuunbl COAApH3ALHH OYeHb CJOXHBEI H HOJIHOCTBIO He
BbisicHeHbl. [IpH CHJIBHO 3aBLILIEHHBIX 3KCMNO3HLUHAX B CBETO-
YyBCTBHTE/IbHOM CJI0€ BO3HHKAIOT HaCTONbKO OOJIbILIHE LEHTPbE
CKpbITOro otorpagHueckoro H3ob6pakeHus, uTO Ha ero ceped-
PAHBIX YacTHYKax obOpasyeTcd 3aliMTHAA INIeHKa H3 OpPOMH-
cToro cepebpa, Meuiarowas Mpoueccy npossaeHdus. B 3Tom
c/yuae MHKPOKPHCTaMJbl rajoreHuia cepebpa ¢ aedeKTHbIMH
LleHTpaMH NpPH NpOsSBJEHHH He BOCCTAHAB/IHBAIOTCS B MeTaJlJlH-
YecKOe cepe6pO H BMeCTO NoyepHeHHH COOTBeTCTBYIOILHE yuya-
CTKH Ha (poTOMaTepHalle OKaXKYTCA MPO3PAYHLIMH.

CreneHb consipH3auMH y pasHbIX (OTOMATEPHAJOB HeOdH-
HakoBa. OHa 3aBHCHT OT TeXHOJOIHH H3roTOBJIeHHs1 ¢OTOMa-
TepHajJa W Mpolecca ero NpOsiBJeHHA.

YacTHyHOe yCTpaHeHHe COJIAPH3AlLUH Ype3MEPHO 3KCIOHH-
POBaHHOrO CBETOYYBCTBHTENBLHOI'O CJIOSi MOXKET ObITb AOCTHTHY-
TO JJIHTeNbHOH 00paboTkoil oToMarepHasa B [J1yOHHHOM
npoaBJsiolleM pacTBope. B 3TOM pacTBope AOMKHO ObiTh MO-
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BbILEHHOE KOJHYSCTBO CYJABLDUTA HATPHUSA HJH APYroro pacteo-
pHTes rajoreHHaa cepefpa, CMOCOGHOrO Pa3pyuIUTh 3ail[UT-
HVIO MJIEHOYKY ¥ OOHaKUTb LEHTPHI CKpbITOro dotorpaduyecko-
ro usoOpaxeHls. B pesyibTate Takoli 06pabOTKH LEHTPbI
CKPBITOro H300paXkeHHs B MIKPOKPHCTA/A1aX CTaHVT CNocod-
HBIMH K MPOSIBICHHIO.

Ycuneuie
ckpuitoro thotorpaduueckoro H3odpaxeHu:

CkpbiToe  dotorpadiiueckoe H3ob0paxkeHHe [0 TPOABISHHS
cdoTomaTepHasa MOXKHO YCHIHTH H MOJYUHTb MO MIOTHOCTH
TaKoe BHIHMOe H300parkeHHe, KOTOPOe WAEHTHYHO H30Gpae-
HHIO, CAeTaHHOMY Ha §o/iee CBETOUYBCTBHTeNbHOM (hoTOMaTe-
puasne.

ITpouecc ycuaenns ckpbitoro dororpadiueckoro Hzobpa-
JKeHHsT Ha3biBaeTCs JaTeHCcHbDUKalL e il

JlateHcudukauHo OCyUeCTBAAT KynaHieM QoToMaTepiia-
Jla B CllellHaJibHBIX pacTBopax, o6paboTKOH MapaMH PryTH WAl
JOMONHUTEJbHBIM OCBelleHHeM 3KCIIOHHPOBAHHOIO CBETOYYB-
CTBHTEJLHOTO CJ10.

[Tpn nateHcHpHKalUUH 3KCMOHHPOBaHHOro doromMaTepHana
pPacTBOpPAMH, . COJAep:KAUWHMH MepPeKHCb BO10pO1a, aMMnak,
COJTH 30/10Ta HJH APYTrHe NMOAOGHBIE BellecTBa, MPOUCXOIAT pa3-
JIHUHble fiBJeHHA. Hanpumep, nepekHcb Bogopoia AeHCTaveT
Kak csalbli BOCCTAHOBIITe/Ib TasioreHijaa cepebpa; 30.10T0 —
YaCTHYHO 3amellaeT cepebpo B LieHTpax ckpoitoro ¢ortorpadii-
YeCKOro 1i306pakeHHA M TeM CaMbIM YyBeAHYHBaeT HayalbHYIO
CKOPOCTb MpOABIeHHS H T. A. JlaTteHCcHpHUHPYIOUHE PAaCTBOPi
[efiCTBYIOT Ha MOBEPXHOCTHble LEHTPbl CKpbITOro gotorpadii-
YeCKOro H3o6paxeHHd.

Bo Bpems nareHcnduxaunn doromaTepnada mapanu pTyTH
MPOHCXOAUT aAcopOUIis PTYTH Ha LEHTPAX CKPHITOro (oTorpa-
(pryeckoro U3obpaxeHud, B pe3v.bTaTe Yero OHH YCH.IHUBAIOTCH.
CreneHb yCHJeHHS 3aBHCHT OT YCJOBHH, NP KOTOPbIX obpao-
TaH ¢oToMarepuaa napamm pryTH. YUTobbl onpemesiHTb ITH
YCJOBHS, HeoGXOIHMO CAelaTb NATb 3KCNOHOrpaMM H IMoMe-
CTHTb IIX B KOPOOKH, HMeIOLIHe IO MaJeHbKOMY COCYAY C He-
CKOMBKHMH KalISMII PTYTH. 2TH KOPOOKH, XOpOWIO 3aK.eeH-
Hble 110 GOPTY JTHMKOH JIeHTOH, CJelyeT BblLepP:KaTb B TePMCCTa-
Te npu Temieparype 35—40° B Teuenue 20, 40, 60, 80 u 100 aun
W14 B KOMHATe NMpH Temneparype 17—21° B TeueHiie OQHOro-1isi-
TH [Hel. 3aTeM IO CTPOro OAHHAKOBO 06pabOTaHHBIM 3KCMOIID-
rpaMmam BbIOpaTb ONTHMAJbHBIA PeXHM JaTeHCHDHKALII,
ITpu BoiGope sxcroHorpaMm Hy»HO obpauiaTb 0CoG0e BHHMA-
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nie He TOJbKO 11a OCILYIO ILIOTHOCTbL H300pakeHIiss, HO M Ha
11popaboTKy ¢Jab0 3KCMOHHMPOBAHHLIX jeTaded.

JlaTeicndukaulis ¢ TNOMOWBIO JOMOJHHTETLHOrO OCBelue-
niisi OCHOBaHA Ha TOM, YTO 3TO OCBellleHHe JOCTpPaHBaeT Te
LeHTPbl CKPBITOro oTOrpadHuecKoro H3obpa)keH!s, KOTOPble
113-32 MaJOro 3KCMOHHPOBaHHA He o0ecrnieuHBadM MO.T1ydeHHe
HOPMAIbHOTO H300pakeHHsl NpH NMpOsiBIeHHH (poToNaTepHala.
iTo stonmy crnocody ¢oToMaTepHana noc.le ero 3KCNOHHPOBaHIS
OCBellaloT TakK, 4TOObl NposAB/JeHHOe H300paxKeHHe 0KasaJoch
JIOCTATOYHON IJIOTHOCTH H He HMeJO MOBbILLIEHHOA ByaJH.
MHorouncaentble HCCIeJOBAaHHA NOKasadH, 4TO 3pPeKTHBHO
AaTeHCH(HKALHA OKasblBaeTcsl JHUIb NPH AJHTETbHOM OCBe-
uwennn — ot 10 o 30 mun.

Pexx1iM naTeHcHUKauuu yao6HO onpeledsTh MO 3KCIOHO-
rpaMaamM, cllelaHHBIM Ha HCNbiTyeMOM ¢oToOMaTepHase. JKCHO-
HorpamMMbl B TEMHOH KOMHAaTe OCBellalOT CJ1abbIM HCTOUHHMKOM
CBeTa, PacnojgoXeHHbIM Ha 3HAUHTeTbHOM DAcCTOSIHHH OT CBe-
TOUYBCTBUTEILHOTO C10S1, UTOOB 3acBeTKa Oblla paBHOMEPHOM.
I1pono/mKHTeALHOCTL OCBellleHHSI 3KCMOHOTPaMM MoOXKeT ObITh
ot 10 1o 30 mun. JlonoJHHTENLHO OCBeleHHbIE 3KCMOHOTPaMMBI
o6pabaTblBalOT TNPH CTPOr0 OAMHAKOBBIX ycaoBHAX. Pac-
CMaTpHBas 3KCMNOHOrpPaMMbl M COMNOCTaBJIAA MX, YCTaHaBJH-
RAlOT, HA CKOJbLKO YCHJIMJAOCH CKPbITOe ¢oTorpaguueckoe H306-
paXkeHHe H KaKas OKa3saJacb NPAKTHUECKas CBeTOUYBCTBHTE/b-
HocTb ¢oTOMaTepHana.

IlyTeM .JaTeHCHHKAUMH LBeTHOTO (OTOMATepHAIa MOXHO
VCHJUTb CKpLIThle (QororpagHueckie H306paKeHHS H Aaxe
c0a;1aHCHPOBATb YaCTHUYHble 1300paxenist. B stom c1yuae doro-
MaTepliasa JOMNOJHHTEbHO OCBEHlaloT uYepe3 COOTBETCTBYIOLIHE
UBeTHble CBeTO(HU/IbTPLI.

Iloutn npu Bcex cnocoGax .JaTeHCH(pHKALHH TNPOHCXOAUT
HeOAMHAKOBOe YCHJIeHHe CKPBITOro gotorpagHyeckoro Hiobpa-
JKEHHS: MeHbllee — 111 APKHX jeTadedl H 60.1bliee — Js1
TeMHbIX jeTaned. B 3Tol CBA3H HeCKO.1bKO NOHHXKaeTcsi KOHT-
pacT H3006paKeHHs1, NMO3TOMY 1le1eCO06pPa3HO yCH/IHBATb H30-
Opa:keHHsA 0COB0 KOHTPAacTHbIX OGBEKTCB.

Pasnble no cBoiicTBaM oToMarepHalibl pa3aHYHO JaTE€HCH-
(uuupylores: 3pdekT okasbiBaeTcsd TeM OGOJIbUIMM, 4YeM HHXKe
CBeTOYYBCTBHTENbHOCTb (hoToNaTepHana. [1ponmexyTok Bpere-
HU MeXLYy CBbeMKOH H JaTeHcHpHKalLHeHd A0MKeH ObiTb MO
BO3MOXHOCTH KOPOTKHM — BCEro HeCKOJAbKO IHeli.

[Tpi ycuaenun ckpoitoro ortorpadiiueckoro HoGpaxe-
HHSl HeOOXOQMMO CJIeAMTb 3a TeM, 4TOOLI MJIOTHOCTL ByasiH no-
BLIIAAach He3HaYHTeAbHO.
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YcuneHHoe ckpbitoe dotorpaduyeckoe HaoGpaxkeHie MOXK-
HO 00paGaThiBaTb B JIIOOOM IPOSBJAIOLIEM pacTBope 1O He-
60J1b1I0r0 KOHTpacTa. B aToM cayyae addekT ycuiaeHHs 6ylet
ocobeHHo 3ameteH. Ilocie naTeHcHpHKauuH ¢oToMaTepHal
HeoO6XxonHMO ObicTpo 06paboTaTk.

[lo 3epHHCTOCTH, PE3KOCTH M JAPYTHM XapaKTepHCTHKaM
naTeHcHULEPOBaHHOE H300pa)KeHHe He OT/IMYaeTca OT OOblY-
HOro H300pa)KeHHs.

BHIAHMOE ®OTOIMPA®HYECKOE
H30BPA)XEHHE

Oas nonyuenus Bugumoro dortorpaduyecko-
ro H3o6GpaxeHHSH B3KCIOHHPOBAHHBIA (poTOMaTepHan
nojBepraioT o6paboTKe, COCTOsIIEH H3 MMPOIECCOB NMPOABJIEHHS
CKphITOro oTorpaHyeckoro H300paKeHHs, (HKCHPOBaHHf
BHJIMMOr0 H3006paKeHHsi, NPOMBIBKH 06paboTaHHOro MaTepHa-
Ja H CYLIKH.

MpossaenHe naobpameHns

CxpoiToe ¢otorpaduueckoe H306pakeHHe CTAHOBUTCSA BHAHMbIM
npu nposBaeHHH QoromaTepuana. Bo Bpema storo
npoiecca NPOHCXOAUT YCHJeHHe (B JeCATKH MMJIHAapIOB pas)
JIleHCTBHUA JIYYHCTOH 3HEPrHH Ha CBETO-

YYBCTBUTENbHEIH CJI0H.
/20 ITpouecc mposBAeHHs MOXeT OBITb
, XHMHYeCKHM, (H3HUeCKHM H CMellaH-

O\) ol HBIM.

B nmpouecce XHMHUYECKOTO
NposBJEHHS INPOUCXOIHT BOCCTA-
HOBJIeHHe MHKPOKPHCTANJIOB ra/1oreHnna
cepebpa B MeTa/JHyecKoe cepe6po, Ha-
YHHAas ¢ LeHTPOB TNPOABJEHHS M NCCTe-
Puc. 60 NeHHO PacrnpocTPaHAACh Ha BeCh MITKPO-
gljgl";*;g;gﬁe"I’;‘;;“gg;g’g:f; gpucrana (puc. 69). B 6GoabwuHcTBe

C/yyaeB BOCCTAHOBJIEHHe OJHOTO MHK-

POKPHCTa/A/a He pacrpocTpaHsercs Ha
IpYroi, He cojeprKallliii 11eHTPOB MNPOSABJIEHHS, eCIH BTOPOH
MHKPOKPICTA11 He HAaXOIMTCil B MEMOCPEICTBEHHOM KOHTaKTe
C TepBLIM MHKPOKPIICTALT0M M €C/H Takoii KOHTAKT He BO3-
HHKaeT BO BpPeMs INPOSIBIeHIIsA.

B 3aBncumocTn oT npotecca nposiBaeHis  ofpasyviouliecs
3epHa MeTaJJHyeCKoro cepedpa 13 AMHKPOKPHCTAIIOB Tajdore-
Hijga cepeGpa npuodpetaoT pasaiuiyvio QopuMy I Pasycpbl, uTo
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Bbi3biBA€T OKPACKY NPOSIBJeHHOro uzobpaxkeHns. OHO MomKeT
GbiTb HeHTpasbHO-CephIM, CHHe-YeDHbIM, KOPHUHEBLIM.

B npouecce b H3MuecKoro nposfaBJdeHHA Ha
LIEeHTPbl TNPOsSBJEHHUS MHKPOKPHCTaNJI0B rasjoreHuia cepebpa
H3 TIPOSABJSIOILEIO pacTBopa oca)jiaercsi cepebpo, obpasyio-
uiee BHAHMMOe H300parkeHHe,

®u3nueckoe NPosBJeHHe MOMXeT OblTb OCYIECTBJEHO 3a
npoleccoM GUKCHpoBaHUs ¢oToMaTepuana. CHauana ¢ortoMa-
TepHal1 ofpabaTeiBalOT B pacTBOpe THOCV.bdaTa HaTpHA, Majo
AeHCTBYIOUlero Ha LeHTpbl NPOABJAEHHS, 3aTem ¢oToMaTepHal
TIPOSIBJSAIIOT B DPAcTBOPe, HMelollleM cepeOpAHYIO CO.1b, BOCCTa-
HOBHTeIb M JADYTHe BellleCTBa, CNOCOOCTBYIOLIHE OCaXKIAECHHIO
cepe6pa Ha COXpaHUBHIMeCH LEHTPHl B MUKPOKPHCTalJe.

[lpolecc cMeMIaHHOT O NPOSABJEHHS COCTOMT
13 XHMHUecKoro M (pusnuecKoro nposiBieHus cdoToMarepHana.
Joasa yuacTHss KaxaOro U3 HUX BecbMa pasauuHa. Hanpumep,
npH obpaboTke GoTOMarepHasa pPacTBOPOM, COAePKalHM 60Jb-
1106 KOJIMYeCTBO CYyJAb(HTa HaTPUA WM APYrofi nofoOHbIiH
pacTBOpHUTesb rajoreHuja cepefpa, Hapaly € XHMIUECKHM
HMeeT MeCTO H (u3HyecKoe NpOsBJIeHHe.

BosbLIHHCTBO NMpollecCOB NPOsiBJeHHs] OCHOBAHO Ha NpHMe-
HeHHH BOJHLIX PacTBOPOB, CONEpallUX NpoABAAOL e e
BellleCTB O, cNoco6HOe BbI3BaTb MOUYePHeHHe 3KCMOHHPO-
BaHHbIX MHKPOKPHCTAJJOB raJjoreHuaa cepefpa ¢ nepeBOAOM
UX B 3ePDHa MeTaJdJdHuyecKoro cepeb6pa, us
KOTOPBIX CTPOMTCSI BHAMMOE H306pakeHHe.

[Ipouecc nposiBiaenns yepHo-Oesoro ¢oToMarepHana MOXeT
ObiThb NOKa3aH cjelyloled CxeMoM:

DKCIOHHPOBalHble 3epHa  MeTaslauue-

MHKPOK P HCTAJJIBL ckoro cepefpa, u3
rajoreniyaa  cepeG- npO;l-lBeJéﬂ}O __ KOTOpOro  COCTOHT
pa, obpaaymoline BemecTBo " BHAHMoe H306paxe-
CKPbITOE n3obpa- Hue.

XeHue

[lockonbKy npollecc 1BeTHOH ¢oTorpadpuu Gasupyercsi Ha
yepHO-6e/loM H306paxKeHHH, OCHOBHBLIM TIPOLIECCOM ABJIAETCS
nojyueHue yepHo-6esioro M3obpaxkeHHus, H JIHib KakK BTOPHY-
HBIl TIpollecc — nosiyyeHHe LBETHOro H3o6paxeHus. OO6bsc-
HfileTCsl 3TO TeM, 4TO 00pas3oBaHHe CKPLITOro ¢ororpaduue-
CKOro u3o0paxkeHHss B LBeTHOM (oTOMaTepHase HIAEHTHUHO
06Pa3OBaHUIO €ro H300parkKeHHs B PA3JH4YHO CEHCHOHIM3HPO-
BAaHHLIX YepHO-GesblX CBETOUYBCTBHTeNbHBIX ca0siX. B obonx
clyyagx ne p B bl M IPOLECCOM SABAETCA T PO A B.JAEHHe,
IPH KOTOPOM IMPOHCXOANT BOCCTAHOBJIEHHEe 3KCIIOHHPOBAHHbIX
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MHKPOKPHCTAAJOB rajoreinja cepebpa B 3epHa MeTalauye-
cKkoro cepebpa. B T o p bl M npoueccon npu o6paboTke LBeT-
Horo oToMaTtepuana siBIsieTcst 06 pa3oBaHHe KpacH-
TeJdel B pe3yabTaTe B3aUMOIEHCTBHS IPOAYKTOB OKHCJIe-
IIMsi TIPOABJSAIOLIETO BelllecTBa ¢ KPaCKooOPa3yIoULIHMH Belle-
CTBaMH, BBeleHHBIMH B CBETOUYBCTBUTe/bHble C/MOH LBETHOTO
tdoToMaTepHasa. ITH KpacHTeJd BOZHUKAIOT JHIUb HA YYacTKax,
Ha KOTOPbIX O0Opa3syloTCs 3epHa MeTadluuyecKoro cepebpa, H
BOCMPOU3BOAAT H300pa<eHHs, CO31aHHble cepeGpoAL.

Ilocie nposiBIeHN A KaXAbli 3MYIbCHOHHBLA C/10il COAEPHHT
A B a H3o06paxeHUs: 4depHO-Gesoe H3 cepebpa H LBETHOe H3
oAHOro xpacurteisi. B pesy/abraTe 1uBeTHOHl ¢oTOMaTepuan
6yleT uMeTb LU BeTOCepe O P A HOe H300paKeHHe, KOTO-
poe npu nocJenyouieil o6paborke npeBpallaerci BB e TH O €
HzobpaxeHHe, COCTOsIlee TOJNBKO H3 KpacHTelsed.

[Ipouecc nposijaeHust UBeTHOro d¢oromMarepHasaa HAeT MO
60/ee CJI0XKHOH CXeMe N0 CpaBHeHHIO CO CXeMOil, IPHBeeHHOMH
na crp. 119.

1. BKcnoHUpPHBHHLIE 3epua  merasunuc-  Ilpoaykr
MITK POK P HCTAIb ckoro cepelpa, H3 OKHC/AeHUA

~ BETHOE
raJgoreHitga  cepco- U\ KOTOPbIX COCTOSAT TPH _‘_ LUBETHOTrO

-+ nposBasio- =

pa, oGpasyilouie tiee YaCTHYHLIX  LBETO- | MPOABJIAIO-
TPH YaCTHUHBIX LBE: pemectpo  ACICHHBIX BHAMMEX  IUero
TOjie1TeHHbIX CKpbi- u306parxeHus BELLECTBA.
TbIX H300paKeHHs

2. Ilpoaykr KpackooGpasyiowue se-  Kpacutenu, obpasyioutue
OKHCCHHSA IECTBA B KAXKAOM CBETO-  YaCTitylible LUBETOACTCHHLE
UBCTHOTO - UYBCTBHTeqBHOM  caoe __H300paeHiti B Ka#1OM
1pOABJSIO- UBeTHOrO oTOMaTepi- ~ M3 3IMVJLCHOHLLIX ¢J0eB
uiero ana MaTepyana BMecTe ¢ ceped-
BellecTBa PAHLIM H305P 1 KEH HEM.

Mponsasiomue Beujecrea

[pu 06paboTKe yepHO-Ge.1biX GOTOMATEPHANOB H3 MHO[OYHCJ/IeH-
HbIX TPOSIBISAIOUIMX BeLleCTB HaHOOJbllee MPHMeHeHHe Haxo-
AT CleayloLe:

aMHJ40J — BeCbMa 3HepPrH4yHOe MpOsBJ/siOUlee Belle-
CTBO, YaUle BCEro HCMo.gb3yemoe 4718 o6padoTkH ¢oTobymar u
NO3UTHBHLIX MJ1eHOK. M300pakeHHe mnosnydaercss KpacHBOro
CHHe-UepHOro TOHA. AMHIOJOM TNOJB3YIOTCA U NMPH 0OpaboTke
LiBeTHbIX oOpauiaeMblX (poroMaTepHasoB. AMUAON NPHMEHSIOT
B pacTBOpe, B KOTOPOM HeT yCKOpsiolLlero BelliecTBa. Pactsop
aMIios1a ObiCTPO OKHC.ISeTCS;

FHAPOXHHOH — OYeHb IHEPIrHUHOe MPOAB/AIOLILee Be-
LEeCTBO, eC/AH B PacTBope eCTb eAxkan wenodyb. [IpoaBurenn c
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TU/POXIHOHOM TPUMEHAIOT A5l OueHb ObICTPOro MNpossJeHNA
H LA [0JAyYyeHUs1 H306paxkeHHs ¢ GOJBIUHM KOHTPAacTOM, Ha-
npuMep WITPUXOBBIX H306parkeHHH. PacTBOp ¢ rHAPOXHHOHOM H
YIJIEKHC/JIOH 11es104bio obvanaeT Masiol sHeprieil, oyeHb uyB-
CTBUTeIeH K OPOMHCTOMY KaJdHIO I TMOHHMKEHHIO TeMilepaTypbi
(Hue 15° pacTBop nposiBAsieT odeHb MegieHHO0). O6bIUHO THl-
POXUHOH BXOAHT B PacTBOPbI, COlepKallHe Apyroe nposiBasiio-
Liee BeLLeCTBO;

rJumHH— MeJleHHO paborTalollee BelllecTBO, PHMeHse-
MOe J1si MPOsIBJEHHS HeraTHBHbIX ¢hoTomarepna’aos. Ilinoxo
pacTBopsieTcsl B YHCTOHM BOje H XOpOWIO — B pacTBoOpe, cojAep-
JKaueM YIVIEKHCIYI0O HIH elKYlo wenoub. [VIHIHHOBBIE Mpo-
siBHTeNb OOsajaeT OT/JIMYHOH BbipaBHHBaIOLleH CIOCOGHOCTLIO,
MO3TOMY HaXOAMT LUHPOKOe NMpHMeHeHHe /151 00paboTKH oTo-
NJICHKI, PH 3KCMOHHPOBAHHH KOTOPOH Gbl/IM 10N YylLeHbl omub-
K. T HUHHOBbIE NPOABHTETH YacTO IPHIOTOB/ASIOT BbICOKO-
KOHLEHTPHPOBAHHBIMH U Pa3baBJ/IsiOT HeNoCcPeICTBeHHO neper
Hcnoab3oBaHueM. 'mHUHH B npucyTcTBUH (hOCHOPHOKHCIOrO
HaTpust Tpex3aMelleHHOro pabortaer O6bicTpo. PacTBOpH ¢
IMIMUMHOM COXPaHAIOTCA AOJTO; v

MeTOJ — GbICTPO M 3HeDPrHYHO paboTarollee BellleCTBO,
NpUMeHsIeTCsl C JIIOObIMI YCKOPSIIOUIMMH BellleCTBaMH B pacTBO-
pe. MeTo.10BbIfl NMpPOsABHTENb 06/1a4aeT XOpoiuell BbIpaBHHBAIO-
uiefi CnocoB6HOCTbIO, AdeT H300paxKeHHe C TNPOPAGOTAHHLIMU
LeTansAMH B CBeTAX M TeHAX. MeTos WHPOKO NPHMEHSIOT B
pacTBopax, codep:xallHX APyroe MposBJfiiollee BelEeCTBO.
MeTo/10Bble MPOSIBHTE/H COXPAHSIIOTCS J0.rO;

napaaMHdHOGeEHOJ — BellleCTBO, IHPOKO MCIMOMb-: "
3yeMOe B KOHLEHTPHPOBAaHHbIX PaCTBOpPax C eIKOH L1e/0ubio,
H3BeCTHbLIX NMOJA HasBaHueM: «Poaunany, P-09 u ap. 3tu pacrso-
Pbl MO3BOASIOT NPHTOTOBAATL PasdaliuHble 10 AeHCTBHIO MpPO-
SIBUTS1M: KaK BeCbMa SHepruuHble, TaK U MelTeHHO NeHCTBYIO-
uive. [lapaamMuHOpeHO10Bble MPOSABUTENTH YYBCTBUTEJbHBl K
JeficTBHIO OPOMHCTOro Kaaua B pactBope. [lapaamMuHodeHon ¢
YIVIEKHC/10M 1e/IOUbl0 U CEPHOKHCJBIM HaTPUEM HCMOJb3YeTCA
11s o0paboTKH ¢oToNMaTepHasJOB TPH MNOBBILIEHHOH TeMiepa-
Type. KoOHUeHTpHpOBaHHbBIE pAacTBOPBI COXPAHSIOTCH JOJTO,
paGoTaBlliHe — 3HAUHTETbHO MeHbLIE;

beHUuOTOH (4 MeTHIPeHHOH) — OYeHb 3HePTUYHOE Be-
IEeCTBO JHWb B COYeTAHHH C APYTHMH MPOSIBJAAIOIIMMH Belile-
crBamit. TlposBuTe b, MPUIOTOBAEHHBIH C OZHUM (HeHHILOHOM,
padoraeT oueHb MelJIeHHO, H306paxeHHe MO.1y4yaeTcs MaJtio-
KOHTDACTHBIM H ByalupoBaHHbIM. B ruapoxuHOHOBBIfl mnpo-
siBlITeTb (DeHHAOHA BBOAAT B LUECTb-JCCATb pa3 MeHblie, YeM
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MeTosia. TlposBasiolmide pacTBoOpbl, cofep:kalide (peHMJIOH,
cbaanaloT GoJbIIOH CONPOTHBJASEMOCTHIO K HaKoNJjeHHIo 6po-
MHIOB, 4TO Ae71aeT X 3KOHOMHYHBIMH, TAK KaK B HHX MOXKHO
obpaboTaTth 60gbile ¢oTOMarepuasna, 4YeM B ADYIHX NpPOSIBH-
Tessix. [1posiBHTesNH ¢ (peHUAOHOM HECKO/IbKO NOBBIHIAIOT CBETO-
YyBETBUTEILHOCTL (poTOMAaTepuasna. PeHHI0HOBbIE NPOSBHTEIH
C APYTHM NPOSIBJASIOIIUM BelleCTBOM NOYTH He OKPallHBaioTCs
U NOTOMY He OKpawuuBawT ¢oToMaTepuas npu obpabotke. Pa-
CTBOPSIIOT (PeHHJO0H B LleJOYHOM pacrpope. CoxpaHsieTcs npo-
ABUTeNIb oueHb Xopouro. K Henoctatkam (eHHAOHA cienyer
OTHECTH ero ObICTPOe Pa3pylieHHe B BbICOKOLIEJOYHbIX PACTBO-
pax, ocofGeHHO NpH NOBLILIEHHOH TeMNepaType xpaHeHus. Kpo-
Me TOro, NpPHUIOTOB/JeHHbIH NpOsABUTENb C (DeHHIOHOM TPYIHO
pery/aupoBaTh NyTeM pa36aBjeHHs WJIH BBeleHHS 6DOMHCTOrO
KaJus.

[TposiBJisiioliHe BelljeCcTBA OOGBLIYHO NMPHMEHSIOTCS B COYeTa-
HHH JPYT C JPYrOM: MeTO.1 -+ FHAPOXHHOH; (PeHHIOH - rujpo-
XHHOH; (peHHIOH -+ IVIMLHH; (eHHAOH -+ TMIPOXHHOH -+ IJu-
uuH ¥ T. 1. OGbACHAETCS 3TO TeM, YTO PACTBOpP, HMEIOWHI B
CBOEM COCTaBe [Ba WJH TPH TNpOSABJASIOIHX BeUIECTBA, AaeT
noyepHeHHe H300pakeHus OoJbllie CyMMbl NOYepHeHHIt, JO-
CTHraeMbplX NPH HCNOJIb30BAHHH IO OTAEJBHOCTH Ka)KIOTO H3
nposiBAsICiIMX BeulecTB. Kpome Toro, myTeM pery/aupoBaHus
COOTHOILEHHH MeXIy NpPOSB/AIOINMH BelleCTBaMH JIeTKo NpH-
rOTOBHTb BecbMa pas/jHyHble 1O CBOHCTBAM pPacTBOPHI.

Hnsi o6paboTKH LBEeTHBIX GOTOMaTepHaJoOB NPHMEHSIOT He-
GOJIbIIOe YHCJO NpPOSBJASAIOWIHMX BeliecTB. (OTeyeCTBEeHHblE, a
Takxe 3apy6exKHble ¢oToMaTepHaJlbl, H3TOTOBJAsieMble B eBpoIle,
NpPOABJAIOT B pacTeopax, COZlePKauX na-
paaMHHOAM3THIAHUIMHCY AT (IH3THINapadeHHIeHIHaMHH-
cyapdar UIIB-1, T-22, TSS u np.), napaaMHHOSTH/IOKCHAHH-
JUHCYJIb(MAT HJAH 3THJIOKCHITH/NApadeHHUeHAHaMHHCY1bdaT,
LI1B-2, T-32. IlpeanouTeHHe OTAAOT 3THJOKCHITHJNApade-
HUJIEHANAaMHHY, TaK KakK OH MeHblue AeHCTBYeT Ha KOXY.
Onnako npu pabore ¢ J06bIM H3 3TUX BeLLECTB CJaelyeT obepe-
raTb KOXY OT KaneJb pacTBOpa W MNOJb30BaTbC Pe3MHOBLIMH
nepyatkaMH. EcJaH KanJju pacTBopa NonajH Ha KOXY, TO ee
HY>XHO OOMbITH % -HbIM pacTBOPOM YKCYCHOH KHCJOTHI, a 3a-
TeM XOPOLIO NpOMbITh BOAOH Ge3 mblna. Ilocae paGotel ¢ pact-
BOPaMH HeOGXOAMMO TILATEJNBHO MBITH PYKH.

®oromarepuannl  «K»  ofpaGaTeiBaloT B pacTBo-
pax, colep:xawux 4-aMHHO-3-MeTHJI-N-3TH/-MeTaHCYabhaMH-
HO3THUJaHHIHHCYAbdaT-MoHoruapat (CI-3) uan 2-aMHHO-5-14-
sTHAaMuBHoTOa yoaxaopruapar (CI1-2).
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IlpuMeHeHHe Pa3MYHBIX NMPOABJISIOUIMX BELIeCTB Pa3HBIMH
NPOM3BOANHTENSMH OGYCJIOBJIEHO Da3HOM NPHPOAOH KpacKoobpa-
3YIOLLIUX BelleCTB, BBeJeHHbIX B LIBeTHbie (poToMaTepHasIbI.

O6GpaGoTKy LUBeTHbIX ofpallaeMbix (GoTOMaTepHaloB BelyT
B DacTBopax, COJepXallliX BellleCTBa, KOTOPble NMPHMEHSIOTCH
npu o6paboTKe uepHO-0e/bIX U LBETHbIX (poTOMaTepHasOB, Ha-
npHMep amuioJ, (peHHJ0H, THIPOXHHOH, IapaaMHHOAH3THJI-
aHHJIHHCYAbpAT H AP.

YckopsiouiHe gewiecTsa

B Lensix NMOBbILIEHHS aKTHBHOCTH NPOSBJ/IAIOLETO BelleCTBa B
GOJILLIMHCTBO PAacTBOPOB BBOAST YCKO P SA UL H e Belle-
cTBa, Hanpumep: 6y py (TerpaGOPHOKHCJBLIA HATpPHI),
c oAy (yriekucabiil HaTpHil), 1 O T a W (yTJEKUCHBIH KasHii),
eAlKHH HaTp, eAKoe KaJaH, GocHOPHOKHC
AJbBH HaTpH#B Tpexs3aMelleHHB H H Jp.

YCKopsiolllHe BellecTBa CIOCOGETBYIOT CO3JaHHIO B PacTBO-
pe L1eJOYHOH cpelbl, OT KOTOPOH 3aBHCHT 3HEPTHSs NPOSABIISAIO-
111ero pacTBOpa M CTeleHb MOCTOSIHCTBA €ro CBOHCTB.

CocTtosiHHe cpeabl pacTBopa (HeHTpasbHasl, LIeJOYHAs HJIH
KHCJasl) MPHHSITO OLEHHBAThb MO KOHLEHTPaUMH BOJOPOAHBIX
voHoB (Ht), o6ozHauaemoii nokasatenem pH.

B uHcTON BOZe KOHLEHTpauus HOHOB Bojopoaa (H+) u
ruApoKcHIbHbIX HOHOB (OH™) o1 M H a K 0 B 2, MO3TOMYy Y-
cTasi BOJja HMeeTHe HTPaJd b H Y IO C P e [ Y, OLleHHBAaeMYIo
nokasareseMm pH="7. PacTBopbl, UMelOlIlile paBHblE KOHIEHTpa-
uuu HoHoB Bojgopoaa (H+*) u ruzpokcunbueix uoHoB (OH-),
Takxe 00/1aJal0T HeHUTpaJbHOH CpelloH, oleHuBaeMoin pH=7.

PactBop, y KOTOPOro KGHIIEHTPAIHs THAPOKCUJIbHBIX HOHOB
(OH-) 6 04 b 11 e KOHLIEHTpPAallMH BOJOPOAHBIX HOHOB (H*),
SIBJISIETCA Ll € J1 O Y H bl M; CTeNleHb ero L1eJIOYHOCTH TOBbILIAeT-
CA N0 Mepe yBeJHUEHHUS KOHUEHTPALUH I'MAPOKCHU/IBHBIX HOHOB,
4YTO COOTBETCTBEHHO BeeT K pocry pH ot 7 po 14.

PacTBop, y KOTODOro KOHUEHTPalHsi BOAOPOAHBLIX HOHOB
(H*) ©Ooanblue KOHUEHTPAUMH THAPOKCHIbHBIX HOHOB
(OH~), siBAsieTCsi K M C /1 bl M; CTelleHb €ro KMCJIOTHOCTH TIOBbi-
1iaeTcs MO Mepe YMEHbIUeHHS KOHUEHTPAUHH THAPOKCHIbHBIX
noHoB (OH™), 4TO COOTBETCTBEHHO BeAeT K NOHHXKEHHIO TMOKa-
zatenas pH ot 7 no 1.

AKTHBHOCTb H COXPAHHOCTb CBOICTB B Ipolecce HCOIb30-
BaHHA NPOSBAAIONIEr0 PacTBOPa 3aBHCHT OT NMPHPOAbI BBOAM-
MOt 1les oYM M ee KoandecTBa. Hanpuaep, mnposiBasiOUiHe
PACTEOPBI € €IKOf I1eJ0Ybl0 AeHCTBYIOT 3HePTHYHO H CKOPO
LCTOL:;EI0TCS BCJIEICTBHE TOTO, 4TO 00pasyiowasics Npu Npo-
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$iBAeHHH OPOMHCTOBOAOPGliasl KHCJA0Ta NOJHOCTBIO HeHTpaJH-
3yeT ruapokcuabHble HoHel {OH™). ITposiBasiomine pacTBoph
C YIJIeKHCIOH 11eJ0Ybl0 MeHee aKTHBHBI, 3aTO XOPOLIO COXpa-
HAIT CBOW CBOIICTBAa, TaK KaK BMeCTO pacXoiyeMblX TIApO-
KCHJIbHBIX HOHOB Ha HeliTpajgH3auHi OGpOMHCTOBOJAOPOAHOM
KHCJIOThl BO3HHMKAaOT HOBbie [HPOKCH/IbHbIe HOHBI 32 CUeT Henpe-
PBIBHOTO HX BbIAEJEHHS YIIeKHCIOH 11e710Ublo, KOTOPOH H0/XK-
HO ObITb B PacTBOPe B JOCTAaTOYHOM KoauuecTBe. [1posiBiIsiolHe
pPacTBOPbLI ¢ TeTPaBOPHOKHCILIN HAaTpHeM 06.1a1al0T HeGo.1bllOil
111e.;JOYHOCTBIO, H3-33 4ero Ma’l0 aKTHBHBLI H GbICTPO HcTOlIA-
10TCH.

IllesT04HOCTL pacTBOPa 3aBHCHT OT BCeX BelllecTB, BXOASUIHX
B NPOABJAAWOUINNA DPACTBOP, 4 He TOJIbKO OT KOHIEHTPauHH
pPacTBOPeHHHIX llie10ued.

OnpeneauTs cpealy pacTBOpa MOXKHO JOBOJBHO NPOCTO,
HanpuMep JaKMycoBOH 6yMaKKoil, KOTOpas OKpauiHBaeTcsi B
111e7IOUHOM pacTBope B CHHHIT uBeT. ONHAaKO BaxHee 3HATb He
TOJABKO CPelly pacTBopa, HO H nokasateab pH pactsopa, koro-
pbili ompefeseTcd HHAHKATOPaMH — BellleCTBaMH,
npeAcTaB/IAIoIHMH COO0H OPraHHuecKHe KPacHTelH, H3MeHSAI-
mue CBOA uBeT B 3aBHcHMocTH oT pH pacrBopa. HanGogee
yIOOHBIMH H3 HHX ABJSIOTCH YHHBepcaibHble HHIUKATOPHI,
KOTOpble AJs Ka)KAoro 3HaueHHss pH npunumalor onpeaeieH-
Hyt okpacky. [Tokazateab pH HaxozaT nyTeM comnocras/eHHs
OKpaCKM HHIHKaTopa € 11BeTHOH IKaJjaoH, HMelolled o603Haue-
Hue B pH. TIpu oueHKe OKpalleHHBIX HJIH MYTHBIX PacTBOPOB
HHIMKAaTOPaMH TT0Jb30BATbCA HeIb3sI, TAK KaK OKpACKa itHAH-
Karopa MOKeT ObITh HCKa)eHa OKPacKoi NpoBepsieMOro pa-
CTBOpA.

Benuuuna pH pactBopa ¢ 60/1b110I TOYHOCTBIO ONpefenisieT-
cf MOTEeHHHOMETDPOM— npuGopon JJ1si H3MepeHHs
KOHLEHTPalHH BOJOPOAHBIX HOHOB, W.IH pH-merpom. Taknmu
npuGopamMH OCHalleHbl KpyIHble ¢OTo1a60paTOPHH.

CrabunbHOCTb 1eHCTBHSA NPOSB/ISAIOUIETO PACTBOPa 3aBHCHT
B 3HAUYHTe.1bHOI Mepe OT MOCTOsSIHCTBA BeHunHbl pH pactsopa.
Jra BelHuYMHa B CBOK oOudepelb 3aBUCHT OoT 6 ydepHOH
€ MK 0 CTH pacTBopa, T. €. OT CITOCOGHOCTH pacTBopa coxpa-
HAITb TIOCTOSIHHYIO CTelleHb 11eJ0YHOCTH B Npouecce HCNOIb-
30BaHHA NposiBUTenss. bydepHas eMKoOCTb pacTBOpa BO3HH-
KaeT 3a CyeT THAPOJH3aA, MPH KOTOPOM NPOUCXOANHT
4aCTHYHOe pasfioxkKeHHe co.lell ¢ 06pa3oBaHHeM THAPOKCHAbHBIX
nonoB (OH-).

BydepHan eMKOCTb pasnM4yHa y pasHbIX TNPOABIANIOUIHX
pactBopoB. Tak, mpoaBisIOUMil pacTBOP C YIJIEKHCJOM lie-
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JOYBIc {C O A 4, N OT a tu) cbaasaeT BbICOKOA OydepHOi eMKo-
CTbiO BCJ/EACTBHe THAPO/AH3a, MOJAJEPXKUBAIOLIETO IIOCTOSHHYIO
KOHLEHTPALIHIO THAPOKCHABbHBIX HOHOB B pactBope. [lo mepe
pacxoia TMAPOKCHJIbHBIX HMOHOB Ha HefTpanH3aluio Opomi-
CTOBOAOPOIHOH KIICJAOTbl T[HAPOKCH/bHble HOHbl BHOBb 00pa-
3Y10TCA 3@ CYeT CNOCOGHOCTH YTIVIEKHC/IOH WEeN0YH K THAPOIH3Y.
Ilpu poctaTouHoil KOHUEHTpPAaUHH B pPacTBOpPe  YIVIEKHCIO!
1e1044 PacTBOp coXpaHusieT NocTosiHHoe 3HayeHne pH u pa-
foTaeT CTaBGH.IbHO.

IlposiBasitouilt pacTBOp ¢ eaKoit ieaoublo (e g K H it
HaTp WIH e 1KOe€e KauJH) uMeeT Maaylo 6ydepHyio em-
KOCTb H MOTOMY GbICTPO HCTOLLAETCS. JTO OOBLACHARTCS TeM, UTO
06pa30BaHHble €XKOH L1es0oubl0 THAPOKCH.IbHble HOHbI B pa-
CTBOpe BCTYNAIOT B PeaklHio ¢ OPOMHCTOBOAOPOAHOH KHUCOTO!,
HefiTPaIU3YIOT ee H MOYTH MOJHOCTBIO PacXO1YIOTCH.

BoAbUIMHCTBO NPOAB/AOUMX PAaCTBOPOB C eJKHMH UIeJS0-
yame HyeloT nokasatenb pH=11,5—12,0; ¢ dochopHokucIbiM
HaTpueM Tpex3anewteHHoi pH=11,0—11,5; ¢ yraexuncabnin
utenouamy pH=10,0—10,5; ¢ 6ypoit pH=8,0—9,0. I1u e no-
KaszaTesqu pH MOXHO MOAy4YHTb B NPOSABISAIOIHX PACTBOPAX C
pasJuuHLIMU LIe104aMH, Pery/Jaupys HX KOJIUYeCTBO.

Coxpanaomu BeurecTsa

PacTBophi, cofepatiHe NPosiBAsiioLiee BeleCcTBO H UeA0Yb,
BO BpeMsl XPaHeHHsl H PH HCNoAb30BaHUI! N01BEePraioTcsl OKHC-
JsiouleMy  AeHCTBHIO KHcCaopoaa Bosdyxa. B pesynbrarte
pacTBop ObICTPO OKPALLHMBaeTCsl NPOAYKTAMH OKHCIEHHA Mpo-
AB/SIOILEIO BellleCTBa H TepAeT CBOH NpOSBINIOUHe CBOficTRa.

UTo6bl NMpeioTBPATHTbL OKICJICHHE MNPOSABIASIOUIETO Belle-
CTBAa H YBeJHUYHTb CPOK XPaHeHHsl PAacTBOPd, B HEro BBOASIT
coXpaHsdiUlee BelleCTBO, CIocOOHOe CBA3BIBATHL
NMPOAYKTbl OKHCJeHHA H YIepPKHBATb HX KOHLEHTPALIO Ha
MOCTOSIHHOM HH3KOM ypOBHe. OGbI4HO B KagecTse COXPaHsoLe-
ro peuieciBa NPHMEHAIOT CYJAb®HT HATPHSA (CepHICTO-
KHCABIA HaTpH).

Cyab(pHT HATPHA B Haya1bHOMA CTATHH NPOSABIEHIA BCTYNAET
B DeakLili0 € NPOIYKTaMH OKHC/IEHHA MNPOoAB.IsAIOUIero Bellle-
CTBa — THIPOXHHONA — H 00pa3syeT HOBOe COelfllHeHHe — M o-
HoCydabdOrHAPOXHHOH, — obdl1ajawuee Xopoweil
npoapJasloLe CcrnocofHOCTbIO.

Konuentpauusa cyabhuTa HaTPHA B NIPOSBIAIOUEM PACTBOpe
3aBMCHUT OT MHOrMX npuuiH. Yem pactBop uwies0utee HAH pas-
GaBJieHHee (MO NPOSIBJASIOWEMY BeLLeCTBY), a TaKKe ueM /-
TesbHee ero XpaHeHHe WJH Bpille TeMMeparypa, MpH KOTOPoi
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UM TOJb3YIOTCH, TeM GoJiblie HYXHO cyJabdurta Hatpusi. Cie-
Jy€T JHUb yuecTb, UTO NPH COJAbLIHX KOJIHYECTBAX B PacTBOpe
cynbdHTa HATPHA B pe3yJbTaTe ero PacTBOPSIOLLETO NeHCTBHSA
Ha raJjoreHuan! cepe6pa IPOHCXOAHT HEKOTOPOe CHHKEHHe
CBETOUYBCTBHTEJNbHOCTH (POTOMartepHasa.

CyabhUT HATPHA He TOJBKO NpelOXpaHsieT lBeTHble NpPo-
ABJSIOLIHEe BellleCTBa OT OKHCJEeHHsI, HO W YMeHbLIaeT BBbIXOX
KpacHuTeseH, CO3JalOLIHX LBeTHOe H300pa)keHHe Ha ¢oToMmarTe-
puase. OObsCHSETCS 5TO TeM, YTO CYJbGUT HATPHSI CBS3bIBAET
NPOAYKTHl OKHCJIEHHSA NPOSBJSAIOUIErO BellleCTBAa, HEOOXO1MMble
IJISl PeakUHH ¢ KpacKooOpasyIOUIUMH BellleCTBAMH B CBETOUYB-
CTBHTeJbHBIX CJ0SIX LBeTHoro dotoMarepuana. Ilostomy B
pacTBOpbl AJs NPOABJIEHHS LUBETHBIX (OTOMATEPHAJIOB BBOAAT
HeGOJIblIIOe KOJHYeCTBO cyJbduTa HaTpus. Takoro KosauuyectBa
cyJbhUTa HaTPUs HEJAOCTATOYHO AJS 3alHTbl NMPOSABHTEIS OT
OKHCJeHHsl. B 1easax 6oJbLueil 3alIHTHL pacTBOpa B Hero 106aB-
JISI10T THAPOKCHIaMHH. KOHLeHTpalus rupoKCcHIaMuHa 101KHa
6biTb HebGOJIbLUOH, TaK KaK, OyAyuH NPOSABJ/SIOUMM BellleCTBOM,
OH BOCCTaHAB/IHBAaeT HEKOTOpOe KOJHYeCTBO TaJjoreHHAOB Ce-
pe6pa M TeM caMblM CHH)KA€T BO3MOXXHOCTb 0Opa30BaHuUs
KpacHTesnell B ¢oToMaTepHuaJse.

B kayeCTBe COXpaHSIOLLET0 BellleCTBA HHOTAa IIPHMEHSIOT
O6HCYyNbPHUT HAaTPUA U MeTabHUCYyJUbPHUT K a-
JUA MIA HATPpHSA H AP.

MporusoByanupylomue seuwecrsa

[1pn nposiBleHHH Hapsaay ¢ oOpa3oBaHHEM MeTasJIHYecKo-
ro cepe6pa 3a cyeT SKCMOHMPOBAHHBIX MHKDPOKPHCTA/JIOB
BOCCTAHABJIMBAETCS U He 3KCNIOHHPOBAHHBIA rajsoreHu cepebpa.
Ony 00pasyloT B'Y aJ1 b U3 MeTa/JJIH4eCKOro cepebpa, yMmMeHb-
LIAOIYI0 KOHTPACT H Pas3/jnyaeMOCThb JeTasled B TeHAX H300pa-
weHus. s yctpaHeHHA 3TOro JedeKTa B TNPOSABAAIOLHH
pacTBOpP BBOAST M POTHBOBY aJ U P YOI ee BelecTBo,
KOTOpOe TOBbllIaeT H36HPpaTedbHYI CIOCOGHOCTh
NposiBUTeNs, T. €. CMOCOOHOCTb ObICTPee BOCCTAHABIHMBATL B
MeTa/lTHYecKoe cepe6po 3KCNOHHPOBaHHbIE MHKPOKPHCTAJJIbI,
yeM He3KCMOHHPOBaHHble. [1poTHBOBY N PYIOIUMMH CBOHCTBAMU
o6analor G pPOMHUCTH H Kaadu#H, HOAHCTHH
Kaauh, O6GeH30TpHAa30J, HHUTPOOeH3HUMH-
pas3oda H a4p. Hanbosee yacTo npuUMeHAIOT GPOMHCTHIA
Kanuid U 6eH30TPHA30/1, HO AeHCTBHE HX pasJIHuHO.

DpoMHCTBI Kauil o6pazyeT B pacTBOPe CBOOOAHBIE HOHLI
6poma, KOTOpble NPH HebO/bIION KOHLEHTPAalHH 3aJeP>KUBAIOT
BOCCTaHOBJIEHHEe He3KCMIOHHPOBAHHLIX MHKPOKPHCTA/JIOB raso-
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reHuia cepebpa H TeM CaMbiM CHHXKAIOT [JIOTHOCTb BYaJH-
C yBesyeHHeM GPOMHCTOTO KaJlHsi B pacTBOPe TOpPMo3siiiee feits
CTBHE CKashblBaeTC M HAa Majo 3KCIOHHPOBAHHBIX MHKDOKpH-
cTa/lJlaX, YTO IIPUBOAMT K TIOTepe JeTalell B TeHsX H300pare-
HHs. 3aBbllIeHHOEe KOJHYeCTBO OPOMHCTOrO KaJjlus B pacTBope
Croco0CTBYeT NMOsABJeHHIO Ha oToMaTepUajle A UXPOHU Y HO M
B Yy a.J 4, Npeicrasasiouieii cobofi BoccTaHOBJeHHoe cepeGpo
B MeJKOJHCIePCHOM COCTOSIHMM, OKpamMBaiollee H306pakeHHe
B /IBa 1IBETA: B OTPaKEHHOM CBeTe Byalb KaXKeTCH KeJTOBATOMH
WJIH 3eJleHOBaTOM, B IIPOXOJflleM — KpacHOBAaToH.

Topmossiee neficTBHe GPOMHCTOTO Kasius HeOAMHAKOBO Ha
pasHble TPOABJISIONHE PAcTBOPH. TaK, MeTOA-THAPOXHHOHOBLIE
nposiBUTeNM Gosee YYBCTBUTEJIbHbI K KOHLEHTpPaUMH OGpOMH-
CTOTO KaJjlufl, yeM ¢eHHIOH-I'HAPOXUHOHOBbIE NMPOSBUTENH.

beH30TpHa30] B NPOABJASAIOLEM pacTBope obpa3yeT Takoe
coelMHeHHe C TaJjloreHUIOM cepefpa, KOTOpOe BOCCTaHAaBJ/IH-
BaeTCsl NpOsiBUTe/JeM BeCbMa MeNJIeHHO, YTO NMPHUBOAMT K 3Ha-
UNTEILHOMY TOPMOXKEHHIO Tpoliecca. ITO TOPMOKeHHe HEOMH-
HAaKOBO JJIS pa3HbIX MHKDOKPHCTAJJOB: HE3KCINOHH POBAaHHble
NMOYTH He BOCCTAHABJIUBAIOTCA, MaJO 3IKCIIOHHPOBAHHblEe —
BOCCTAHABJIMBAIOTCA MeJJIeHHO, CHJIbHO 3KCIIOHHPOBaHHbIE —
BOCCTaHaBJHUBAIOTCA TaK, Kak 6yATO B DacTBOpe OTCYTCTBYET
HPOTHBOBYa/HpYyiollee BelllecTBO. OGBACHSETCSA 3TO XapaKTepoM
OTJIOKEHUSA cepeGpsiHON COJU OeH30TPHA30/1a HAa NOBEPXHOCTH
MHKDOKPHCTAJLJIOB TajoreHnaa cepebpa W MOLIHOCTbIO LIEHT-
pPOB NpOsiBJeHUsA B HHX. MHKDOKpPUCTA//IbI, MOJYUYHBLIHE 6C.Tb-
IUYIO 5KCIIO3UIIHIO, HMelOT Haubogaee MOLHbIE LIeHTPLl TposiBae-
HH{A; Majlo 3KCIIOHHPOBaHHble — MeHee MOLIHbIE IIEHTpBI;
He3KCIIOHHPOBaHHble — 3THX LIEHTPOB He HMeloT. [Ipolece Boc-
CTaHOBJIEHHS UJeT TeM ObiCTpee, YeM MOLHee LIeHTPbI NPosiBiie-
HHSl Y MHKpPOKpHCTaMsoB. B pesynbrate u3o0pakeHHe, Mpo-
fIBJIeHHOe B pacTBOpe C GeH30TPHA30/10M, OKa3bIBAeTCH MOBLI-
HIEHHOI'O KOHTpacTa U 6e3 ByaJu.

Topmossilee AefiCTBHe GeH30TPHA30/1a TOXKE HeO,IHHAKOBO.
CrnaboliesouHbie PACTBOPbl BeCbMa YYBCTBHTEIbHBI K BBeJEHHIO
06eH30TpHAa30/ga H TIOTOMY €ro KOHLEHTpalHsd AO0IXKHA ObiToh
oyeHb Masa. C TOBblUIEHHEM LIEJOYHOCTH pacTBOpa MOXKeT
OLITh YBeMUYEeHO M KOJHUeCTBO GeH30TpHasosa.

Bcenomorartenstbie BeuecTsa

MHorie NposiBAsIOLIMEe PACTBOPLI COEPAAT B C 11 0 M O T a-
TemdbHB e Bel(eCTBa, PasHble MO CBOEMY AeHCTBHIO.
K nnm otHOcsTCA: rexcameradocdar Hatpis, HaTpiieBas Coib
STIVICHATANIHTETPAYKCYCHOH KHCAOTHI, CV.Ib(aT HaTpus, po-
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JaHICTHIL Kaanl, THAPa3HH, 5TIOBBI 11 0yTHI0BRIT CIIPTHI,
rJiBKoab, GopHas KHCJGTA, JHMOHHAs KIICJI0Ta H Ap.

[excametadocdar HaTpHusa H AByHaAT-
pHeBas CO0ab 2THJeHAHNAaMHHTeTpPaykK-
cycHoil xucaoThs (TpuioH B) nperoxpaunsior nposs-
JSIOIHIT  pacTBOP OT OCalka, KOTOphlil MOMeT 00pa3oBaThCs
113-38 NPHCYTCTBHsI B BOJe coJlefi KaJabllisi H HeKOTOPbIX ApY-
Tix coJjief.

Cyabdart HaTpusn, dopmMaIHH H napa-
bopmMaabjer njJ NpensiTCTBYIOT il.1aB.T1eHHIO CBETOYVB-
CTBHTEIbHOTO C104 NMPH 06paboTKe B NPCAB.ISAIOUEM pacTBOPe,
JIIMEIOLIEM TOBBILEHHYIO TeMMNepaTypy. IDTH  BellleCTBa, He
BAHsA Ha (QororpapuueckHe CBOACTBA IPOsIBHTeNSl, NpensT-
CTBVIOT Ha6yXaHHIO CBEeTOYYBCTBHTEIbHOIO CJIOS TOJAbKO B
MCAEHT HaxoXKJeHHa B pacTBope. PopmaciiiH H napagopaiaibie-
Il HMelT Pe3KHil W HeNmpHATHLIA 3anmax H HeCKO.1bKO VBeJH-
UHBAlOT IIJIOTHOCTb BYyaJsH, MO3TOMY TMPHMEHSIOTCA pexe.

PorauncTto#i Kaauil, THocyabdaT HaAT-
p M A HIAPYrHe pacTBOPIiTe/]H rajoreHsja cepebpa 106as.1s10T
B NNPOABHTEb C LlebIO 110.1yUeHHS Me1KO3ePHHCTOro H3obparke-
nys. PacTBopHTeqaH BO BpeMsl NPOSIBJAEHHSA YacCTHYHO PacTBO-
PAIOT MHKPOKPHCTaJMIbl Td10TeHnAa cepebpa U TeM CaMbIM Npe-
NATCTBYIOT 06Pa30BaHHI0 KPYMHBIX cepeGPsAHbIX KOMKOB. Po-
JAHHCTBIR KaaHuid B pacTBopax s o6paboTKi 4YepHO-6ejoro
ofpaniaeMoro oToMaTepuasla CrnocoSCTBYeT MCBLILEHIIO €ro
CBETOUYYBCTBHTENbHOCTH.

[Hnpas3uH, TONHITHIEHTJHKOJDb akTHBH-
3HPVIOT JleliCTBHe NPOSAB.ISAIOUICIO BELleCTBA I TeM CaMblA MOB5I-
LIAI0T CBETOYYBCTBHTEIbHOCTb poTonMaTepHaia. OB6blyHO ¢ 110-
BbilLleHHieM CBEeTOUYBCTBHTEIbHOCTII 11POUCXOIUT y X YAlUCH e Ka-
yecTBAa IIPOSIBJIEHHIOTO 11306paxKeHH .

DTHJAO0BHIN W 6YTHJAOBL I COHPTL, TP H-
95TAaHOJAaMHH H1PYTHC CMAyHBaTeIN CHOCCOCTBYIOT paB-
HOMEPHOMY /eficTBHIO PacTBOPa Ha MNpPOfAbJISEMbI CBETOUYB-
CTBHTeNbHBIH ca0il doTomaTepHaJa.

Pacrsopurenn

Il1a  npUrGTCBIeHNsI NPOABIAIOWErO pacTBopa NpHMe-
HRI0T BOAY, OT YUHCTOTHI KOTOPOIi 3aBUCAT MHOTHe CBOIICTBa pac-
TBOpA.

B o aa pomkna 6pTb OecLBeTHOH, npo3pauHofi, He HMeTb
3anaxa W Kakorc-HHOyAb BKYyCa Ii He CONeP:KATb MeXaHHYECKHX
npuMmecell. Bojia 4acTto coaep:KHT pacTBOPHAIbIe COMH Ka bLHs
111 MarHus, KOTOpble AeJaloT €ee KeCTKOH. JKeCTKOCTb BOopbt
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MOXeT ObITh BPeMeHHOH M NOCTOsiHHOMA. BpemeHHas KecTKOCTb
06yc/I0B.1eHa PUCYTCTBHEM B BOJle PaCTBOPHMBIX A B V Y T 4 e-
KHCAB X cOoJel KaJabuHWsg, MarHHsA U HHOTIAA
W eJades3a DBpeveHHas JKeCTKOCTb yCTpaHsAeTcs KHMsAdeHHeM
BOJIBI, NPHUEM JIBYYIJIEKHC/ble COJHM IIpeBpalllaloTcs B yIJe-
KiCible, 1 PAcTBODHMbie B BOJe H BbIMajaloilHe B OCAaLOK.
[MocTosiHHAs! KeCTKOCTb 3aBHCHT OT NPHCYTCTBHS B BOJe C e P-
HOKHCJOT O H XJIODHCTOrO KaJbllHf H MarHusg;
VCTPAHHTB 3TY XKECTKOCTb KHIIAteHHeM BOJbI Heslb3sl. JKecTkas
BoAa MOeT 1aTh 0CajoK Ha doToiartepua.ie.

Ilas TIpUrOTOB.IeHHS IIPOSIBJSIIOWErO pacTBopa c.eayeT
NpHMEeHATb KHISIYEHYIO HJM JAUCTHAIHPOBaHHYylo Boay. [lpu
KHITSYeHHH BOJABl YCTPaHAETCs BpeMeHHas XKeCTKOCTb, yla-
JSIIOTCS. PAcTBOPeHHble B BOJe rasbl, YHHYTOXAIOTCS MHKPO-
OpPraHHu3Mbl U T. A.

IposBasiowme pacTpopul

PellenToB TNpOSBAAIOUHX PAaCTBOPOB oO4eHb MHoro. Ilomumo
nposiBuTesel, peKoMeHyeMbIX Pa3IHYHBIMH NPOH3BOANTEISAMH,
U3TOTOBJAIOUWMMU ¢oToMaTepHalbl, CYLIECTBYeT elle MHOKeCTBO
peLenToB MposBHTeNeHd, [1PeNJOKEHEbIX Pa3HbIMH aBTOPaMH.
IMonb3oBaTbCA 3THM OTrPOMHBIM  KOJIMUECTBOM peLlelITOB  He
TOJIbKO HEBO3MOKHO, HO ¥ GeCCMbICTIeHHO, TaK Ka'¢ GOJIbIIHHCTBO
U3 HHX OJHHAKOBLL no cBceMy JgeficTBuio. OaHAKo Hesb3s
C03JaTb YHHBepCaIbHBIl pellenT NpOsiBHTeIs, NPUIOAHbIH 114
BCeX clydaeB 06paGoT«u ¢oToNMaTepHa 0B, TaK Kak TpeGOBaHH 1

K TOJYyYeHHIO M300parKeHHsl MOTYT ObiTb Pa3/MYHbIMH.
[TposiBasiioliHe pacTBOpLI OLIEHHBAIOT NO XapakKTepy Zel-
CTBHA, JJIHTETBHOCTH Mpouecca H crnocoby NpHMeHeHHs. IDTH
CBOHCTBA B ONpeAeIeHHOI CTeneHH B3aHMOCBSI3aHbI.
H3BecTHO HeCKO/IbKO BHAOB IIPOSIBJSIOLIMX PAaCTBOPOB IJIs
06paboTkH yYepHO-6esbiX (hOTOMATEepPHAIOB:
HopMadlbHbB e CoOlepiKallHe: MpOsgBJAAOULEE
BewecTBO—5—152 coxpaunsiomee—20—50 ¢,
ycKkopsawuee (coma, noram) — 15—30 e, npoTHuBoO-
Byaaupyilouee (6poMHCcTbii Kanui) — 1—4 &, paccuu-
TaHHble Ha | 2 Boawl. ITponomxnTeabiocTh NposiBieHds oTo-
MaTepHa/loB. HeraTHBHB X —6—9 mux, TO3 HTHB-
Hb X — 1,5—2,5 uun npu TeMmnepaType pacrBopa 18—20°.
ODTOT THI NposiBuTesell 06eCredrBaeT MojydeHre H306paxKeHH
C XOpOILO NMPopaboTAHHBIMU JeTaqsIAll B CBeTédX, TeHAX H IMoJy-
TeHsX. K TakuUM NpPOsiBUTEJNsIM OTHOCHTCS GOTbIIHHCTBO PacTBO-
POB, pPeKOMEHIOBAHHBIX H3TOTOBHTeJNSMH (OTOMaTepHasoB;
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MedJeHHble, COldepikauiye: N p oA B.JAI0ILEe Be-
mectTBo—3—8 & coxpaHsawiee—>5-0—100 e
yckopsawiiee (6ypa, MerabopaT HaTpHs, HHOrAa CoO-
ga) —2—8 &, npoTHBOBYyanupyilouee (6pomuc-
Thiii Kaaul) — Ao | e (uan BoBce Ge3 Hero), pacCuHTaH-
Hele Ha 1 2 Bojwl. Ilpoao/KHTeNbHOCTD NpOSIBJIEHHST HeT a-
THUBHOTO ¢doToMaTepunana — Goabwe 10 mun npu
Temnepatype 18—20°.

MeangneHHopaboTrTawilulHe nNposAsBUTEJdH
CoZlep2KaT BeCbMa MaJio NPOSBJSIOLLETO BELeCTBA H HMEIOT Bbl-
COKYIO 1IIeJJOYHOCTh 3a CueT HCNOoMAb30BaHHsA (OCPOPHOKHCIOro
HaTpHsl Tpex3aMellleHHOTO WM APYTHX XUMHKaTOB. 3TH npo-
SABUTEH HAaXOJSIT LIHPOKOEe NpHMeHeHHe 1,18 0OpaboTKH Maj0-
¢dopMaTHBIX H300pa)KeHHH, NpelHa3HaueHHBIX 415 60.1bLIOTO
VBEJIHUEHHsI TNPH NevyaTaHWH. DBoJIbUIHHCTBO el leHHOpabo-
TAOUKX INposBUTesell 006.1a7%aeT BblpaBHHBawillell crnocob-
HOCTbIO, TOBLILIAET CBETOYYBCTBHTEIBLHOCTEL (oTOMAaTepHa1a H
CHHXKAeT 3epHHCTOCTb H3o6pakeHHsi. Takue pacTBOpbl BO
BpeMsi NPOSIBJEHHS HCTOUIAOTCA HepaBHOMepHO. BHyTpu cBe-
TOYYBCTBHTENBHOrO ¢J10si (poTOMaTepHasa Ha KaxK[OM yyacTke
COCTaB NpPOsBHTEA He COOTBETCTBYET IepBOHAYalbHOMY pacT-
BODY M 3aBHCHT OT CTelleHH 3KCIIOHHPOBAaHHS 3TOrO yyacTkKa.
UeM Oonblle 3KCNOHHPOBA/JICA YUdCTOK, TeM CHJAbHee OyaeT
HCTOLIEH Ha 3TOM Y4YacTKe NpOsIBUTeMb, H HA0GOPOT,— YeM
MeHbIlle 3KCIIOHHPOBAJCS YYacTOK, Tem cjabee MCTOLLAeTCs
NPOSABHTEIb Ha 3TOM yuacTKe. Ha CHJbHO 3KCIOHHMPOBaHHBIX
VyacTKax MpPH BOCCTAHOBJEHHHM Trajorenuja cepebpa oGpasyer-
Cs MHOro OpOMHJOB, KOTOpble HeHTPa/IH3yIOT ILEeTOYHOCTb
NIPOSIBUTEJS1 HA 3TOM yuyacTKe. B pe3y/bTaTe npotlecc nposisJie-
Husl 3aTopMmaxkuBaeTcs. Ha cnabo 3KCIIOHHPOBAHHBIX yyacTKax
6poMHIOB BO3HHKAeT MaJo, ILEJOYHOCTb pacTBopa MOYTH He
MeHsieTCsl U TIOTOMY 3HeprHsl NPOsIBUTEJNsS COXpaHseTCs.

CnenoBatenbHO, YeM ciabee 3KCIIOHHPOBAHbl yYacTKH GOTO-
MaTepuaJja, TeM OHH JO/blie NpPOABJAIOTCS, H Hao6opoT,—
yeM CHJbHee 3KCMOHHPOBAHbI, TeM B GoJbluell CTeneHH TOpPMO-
3HTCSA TPOsiBJIeHHe COOTBETCTBYIOLIMX y4yacTKoB. H3o6paxenie,
NposiBJIEHHOe B MeAJeHHOopaboTalolleM pacTBope, OyaeT HMeTb
XOpolWylo NpopaboTKy JAeTaleH H TIOHHXKEHHBIH KOHTpACT.
B naHHOM ciyuyae NpOMCXOAMT BHIpaBHHUBalollee I p o-
f1BJ e HH e, KOTOPOe CKa3blBAaeTCA He TO.IbKO Ha H300pakeHHH
BHYTPH Kaapa, HO U Ha cCoCeJHUX Kalpax, Ha OAHOH (oTo-
nseHKe, CraaxKuBasi pasinudsl B HX 3KCIIOHHUPOBAHHH.

Ecan oueHnBaTh CBeTOUYBCTBHTeJbHOCTb (OTOMAaTepHa1a
no npopaborke Aetanell B TeHSX H300paxKeHHSA, TO CBETOUYB-

130



CTBHTENBHOCTb GYJET Bblllle 110 CPABHEHHIO C HOPMAaJIbHbIM T1PO-
sBJEeHHEM 3TOro »xe QoroMaTepuasa, TaK Kak B MelleHHOpa-
gotalolieM pacTBope TeMHble JeTald O0beKTa IPOABJISIOTCS
100blue, YeM Apyrue JeTan.

Buicokasi KOHLeHTpauHsi CcyabduTa HaTpHs B pacTBope
¢TO0COOCTBYET TNOMNYYEHHIO MeNKO3ePHHUCTOrO H306paxKeHHs.
Cv.1bUT HATPHA YaCTHYHO DaCTBOPSIET MHKPOKPHCTAMbI Ta-
JoreHnja cepebpa M OPedsTCTBYeT OOPA30BAHHIO GOJMbILHX
cepeGpsINbIX KOMKOB, CO3JalOHX 3€PHHCTOCTb H300parkeHHs .

MenneHHopa6oTaomue NPOsSBUTeIH YacTO DacCUMTaHbl Ha
0,1H0Pa30BOe I10J1b30BaHHE DPaCTBOPOM.

bBoncrpopaboTawiiue NPOSIBHUTE.JHHMEOT
BLICOKYIO KOHLEHTPaUHlo BellecTB, Haubo.ee AKTHBHBIX IO
CBOEMY AEHCTBHIO: METOA -+ T'MIPOXHHOH; peHUJOH - THAPOXH-
HIOH; eJKHe LIEeJOYH H AP. ITH PacTBOPbI HCIOAb3YIOTCS MpPH
[IOBbIIIIEHHOA TeMIepaType, MosToMy ¢oToMaTepHaNbl AOTXKHbBI
6bITh CHJIBHO 3aAy6.eHbl. ¥ CKODEHHIO Mpolecca CnocobCTByeT
3HePrdYHOe NepeMellUBaHUE PACTBOPA, UTO 0OeClleYHBAaeT He-
NpepblBHOe NOCTYIJIEHHE CBeXero NposBafgolero pacTsopa K
LieHTpaM MPOsiBAeHHs B MUKPOKpPHCTaJ/1aX rajoreHHaa cepebpa.

B nensx 6osnee paBHOMEepHOTO AeHCTBHS MPOsABHTEAs] Ha
CBETOUYBCTBUTE/bHbIH CJIOH, OCOOGEHHO MpH CBepXOLICTPOH
06paGoTKe, B PacTBOpP BBOASIT NOBEePXHOCTHOAKTHBHbIE Bellle-
cTBa — cMauuBaTead, Hanpumep CB-104, CB-133 u np.

O6pa6oraHHble OBLICTPLIMH H CBEPXOBICTPLIMU MPOSIBUTEIA-
MH H300paKeHUs MO TPajalHH, 3epPHHCTOCTH M PE3KOCTH He-
CKOJBKO XYXKe, ueM MO.JIyueHHble IpH OObIUHBIX HpoLeccax.

PactBopb aAasa pa6oTs nNpPH HH3KOH
TeMIlepaType OTHOCATCS K OCOGO3HEPTHYHBIM NPOsIBUTE-
JRM, COAep&KaliuM B CBOeM COCTaBe e AK Y 1o 1 e .10 4 b. [IpH-
yeM ILeJOYHOCTb DPAcTBOpPa HeOGXOAMUMO YBEJHYHMBAThb MO Mepe
NOHM)KEHHUS] TeMIleDaTyphbl: 4eM HH)Ke TeMmIlepatypa pacTBopa,
TeM MMPOJO/KHTeNbHee 06paboTKa, KOTOpash MOXET AOXOAHTb
a0 100—150 muw.

Has nperoxpaHeHus nposiBUTesT OT 3aMep3aHusi (He-
CKOIbKO HHxe 0°) B Hero BBOAAT I'J1 M K 0.1 b. B sTOM cayyae
11posABIeHHe HIET OuYeHb MeAJeHHO.

PacrtBopb 0% pa6oTh HPH BLCOKOH
TeMIepaType OTHOCATCS K KOHLUEHTPHPOBAHHbLIM pa-
CTBODAM, HMeIOLHM MOBBIIEHHOe KOJHYECTBO I1POTHBOBYAJH-
pyloulero BelliecTBa H CePHOKHCJBIA HaTpHH. '

PactBopbl ¢ Temiieparypoit 25—27°, ucnoab3yemble A4
06paboTKH OObIuHbIX (HOTOMATEpHaI0B, He HMEIOLIHX CelH-
a71bHO 3a/1y6/IeHHOTO CBETOUYBCTBHTEJABHOIO CJIOSI, JAOJKHbI
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npenoxpaHsate ¢oromaTepuas OT CHIbHOrO Habyxanus. Ilpu
CWJIbHOM HabyXaHHU CBETOYYBCTBHTeNbHBLIH CJIOH Jierko Io-
BpexKJdeTcsi WJIH CNOa3aeT ¢ MNOATOKKH. [las yMeHbIueHHs
HaGyXxaeMOCTH B DAacTBOP BBOAAT CEPHOKHC/bIH HaTPHH.

PacTBOpDPH L/M1A HeELO3KCINOHHUDPOBAHHDBIX
(i) oTOMaTtTepHaJoOB HMEIOT BbICOKVIO IIEeJOYHOCTD,
aKTHBHOe NPOSB/SiOLlee BeleCTBO U CHJAbHOe NPOTHBOBYAJH-
pyloillee BelilleCTBO. KOHLEHTpallHA W COOTHOIilLlEHHe BelIeCTB B
pacTBOpe NOJLKHBI ObITb TAaKHMH, UTOGBI 3HEPTHYHee MPOSBJIS-
JINCh JeTalu W306paKeHWs, NOMYYUBIIHE MEHbIIYIO 3KCIIO3H-
LMIO TIPH CbeMKe, Y Ha06OpOT,—TeM c/jalee MPOABAATD AeTaIH
H306parkeHHs, YeM GOJIbIIYIO IKCINO3HIHI0 OHH NMONYYHJIH NPH
cbeMKke. [Ipu BBHIMOJMHEHHH 3THX TpeOGOBaHUil H306paxkeHHe
OKarKeTCsl NOHHKEHHOI0 KOHTpAcTa, ¢ HeKOTOpOoH TpopaboTKoM
¢y1a60 3KCMOHHUPOBAHHBIX JeTasjel.

B uensix nopwiueyys CBeTOYYBCTBHUTENBHOCTH oTOMAaTepH-
ana, KOTopoe KOMIEHCHPOBAIO 6bl HEJOCTATOUHYIO SKCIIO3H LIHIO
NpH CbeMKe, B I1POAB/SIOILHA PacTBOP BBOAAT I H A P @ 3 K H,
GeHHULOH U ApPYrHe aKTHBHO JAeHCTBYloLIHe BellecTBa.

CozpaTh NposAB/sIIOWIMHA PAacTBOp, HCNpPaB/sIOWHN Ji06ble
OLIHOBKH B 3KCMO3HLHMH, HeJdb3sl, TAK KaK CTeNeHb HeAOAEPKKH
MOXKeT ObITb BeCbMa pa3aHuHOi. B psjge ciyuaeB npu Heno-
Jlep:KKe BO3HHKAIOT HACTOMbKO MaJible LeHTPbl CKPLITOrO ¢o-
tTorpaduueckoro H3oGpakeHHss B MHMKPOKDHCTa/se, 4TO HX
He0CTATOYHO /ISl NepeBoja rajoreHunzia cepebpa B MeTta/uye-
ckoe cepedpo.

He6osbiune Hemoaep:KKH YCTPaHAOT NyTeM 06paGoTKH
toToMaTepHasa B BBIPABHUBAIOWIMX NPOSBJ/ISAIOUIHX pacTBOpax.

PacTBOpH A1 MepPe3KCNOHHUPOBAHHH X
doTOMaTepHuaJsJoOB XapakTePH3YIOTCS HeBBICOKOil Iie-
JIOYHOCTbIO, MaJOAKTHBHBIM IPOSIBASIONHM BellleCTBOM, OYeHb
YYBCTBHTEJNbHBIM K MNPOTHBOBYAJIHD YIOLIEMY BeleCTBY, KOH-
LeHTpalUA KOTOPOro JoJ/xHa ObITh GosibluoH. KoHieHTpauus u
COOTHOLLIEHHe BeILeCTB B PACTBOPe CMOCOGCTBYIOT TAKOMY IpO-
ABJIEHHIO, TPH KOTOPOM, 4eM GOJbIIYIO 3KCINO3HLHIO TOIYUH.TH
Jetajqn H300pakeHHsl IPH CbeMKe, TeM 3HePTHUYHee OHHU NpoO-
ABJSIOTCA, U Ha06OPOT,— YeM MeHbLIYIO dKCTIO3HIIHIO OHH TTOJTY-
YW/JIH MPH CbeMKe, TeM cjiabee OHH NposaB/A0TCsA. [1py BbImOJ-
HeHHH 3THX TpeGoBaHU# H306paxkeHHe GyneT HMeTb HOPMaJib-
HYI0 KOHTPACTHOCTb C Xopolled NpopaboTKOH BCeX JAeraned
BMeCTO OYeHb IJIOTHOTO, BAJOFO H 3aBYaJIHPOBAHHOIO ¢
TPYAHO pas/jHyaeMbIMH JeTaJsAMH H306pakeHHsi, CBOHCTBeH-
HOTO NEPesKCNOHHPOBAHHOMY Marepuany H o06paboTaHHOMY
B 0ObIYHOM pacTBoOpe.
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M36bITOUHO 9KCNOHHPOBAHHLIA (oTOMaTepHas MOXHO ofpa-
GoraThb ¥ B OOBLIUHOM INIPOSIBJASIOUIEM pacTBope, €Cl1M BBeCTH
B HEro IIOBBILIEHHOE KOJMYeCTBG TNPOTHBOBYATHUPYIOIETO Be-
mectBa. OcobeHHO 3(beKTHBHOe JeHGTBHe oKasbiBaeT 6 e H-
30TpHa30J, IOHHKAILHA CBeTOUYBCTBHTEILHOCTE (ho-
ToMaTepuasa, YBeJHUHBAIOUIUH KOHTPAcT H300paXkKeHUd N
CHHIKAIOIIHMHA TJIOTHOCTb Byaiu. [lposBieHne BefleTcs INpH
NOHMXEHHOH TeMIlepaType pacTBOpa.

JByXxXpacTBOpPHBEe NPOABHTEMAHU paccui-
TaHbl Ha NpoBeleHHe npouecca cOpaboTKH B ABYX Pas3/MUHBLIX
110 cocTaBy pacTBopax. B nepBoM pacTBOpe Tnpo-
SIBJFIOTCA JIMIUb CJelbl BUAMMOTO H300paKeHs; BO BT O P O M
pacTBODPe NOJHOCTBIO 3aKaHUHBAeTCsl 06pa3oBaHHe BHAH-
Moro Hso6pakeHus. Ilpouecc OCHOBaH Ha TOM, 4YTO 3a BpeMs
npe6uiBaHMs GoToOMaTepuasa B IIePBOM PacTBOPe CBETOUYBCTBH-
TeJIbHBIH CJAOH [0JKeH BoOpaTh B ce0s Takoe KOJHYECTBO Npo-
SIBJSIIOLLETO  BellecTBa, KOTOPOro Obl10 Obl JAOCTAaTOYHO IIPpH
B3aUMOJEHCTBUH CO BTOPBIM PacTBOPOM [/1f1 NOJIHOTO NpPOsiBlle-
HHUsl M300pakenusi. B 6osbiunvHCTBe ClyyaeB NMepBLI pacTBOp
COJEPKHUT BCe BellleCTBa, HeOOXOAMMble IJS NPOABJEHHs1, KPO-
Me 11e/J0YH; BTOPOH DAacTBOP — BellleCTBa, Jeqaaiouiie pacTBop
11eJOUHbIM. B Kaxblll H3 PaCTBOPOB MOXKHO BBOAHTD BellleCTBa,
CrnocoOCTBYoIHe 0JiarONPHATHOMY TIPOTEKAHHIO IIPOLLECCOB.
Tak, B nepBbli pacTBOpP A5 3aMelJleHHs Mpouecca NposB.e-
HHS YacTo BBOAAT 6H CYyJbGHUT HATPHUSA HcCaxap,;
BO BTODOH pPacTBOp — HOLHUCTBIH KaJaHH Kak J0NoI-
HHUTeJbHOE MPOTHBOBYaJHpPYyiollee BeleCTBO H AP.

Tlpy IBYXpacTBOPHOM TNpOSIBJIEHHH Ka)K[asi JeTajdb H30-
OpaxkeHus MpoABJAeTCcA No-pasHomy. HeM ciaabee 3KCNOHHUPO-
BaHbl JeTajJd, TeM JOJbllle AeHCTBYeT Ha HHUX TMposBJdollee
BellleCTBO, U Ha000POT,— YeM CHJIbHee 3KCIIOHHPOBAHBI JeTallH,
TeM KOpoue OHM NpPoABJAAKTCA. [IPOMCXOAHT 3TO NMOTOMY, YTO
NPOABJSAIOILEIO BellleCTBA B CBETOUYBCTBHUTENLHOM CJIOe OKa-
3bIBAETCS HEJOCTATOUYHO AJS MOJHOrO INPOSABJAEHHA C U J b HO
3KCNIOHHPOBAHHBIX JeTaJjell H BMOJ1He JOCTATOUHO AJIA MOJHOIO
NposiBJeHHA CJ a 6 0 3KCIIOHUPOBaHHbIX JAetaneil. B pe3yib-
TaTe Taxoro npouecca H3obpaxkehHe OyleT HMeTb MeHbLIYIO
KOHTPACTHOCTb U V/yullleHHYIO NpopaboTKy c€1a60 3KCIOHHPO-
BaHHBIX JleTajel 10 CpaBHEHHIO ¢ M306pakeHHeM, o6paboTaH-
HBIM OOBIUHBIN CIIOCOGOM.

Ilpn nByxpacTBOpHOM Npoliecce JerKO peryaHpoBaTbh KOH-
TPacTHOCTb H306paKeHHA NyTeM H3MEHEeHHS KOHIeHTPalHH
NPOSABJSIOIIErO BellecTBAa B NEePBOM pPacCTBOpPeE WIH
NPOJO/IKHTEIbHOCTBIO NpeGblBaHlig B HeM (oToMaTepHana.
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Bo BTOpPOM pacTBOpE KOHTPAaCTHOCTb M ILIOTHOCTb
H306pakeHus1 OGBIYHO BO3PacTaloT JHLUb B TedeHHe 3 MuH
WIH Jpyroro BpeMgHH, MNpelyCMOTPeHHOro IpOueccoM. 3a-
BbllIEHHOe BpeMs IpPOfiBJIeHHs BO BTOPOM pacTBOpe Cyile-
CTBeHHbIX H3MeHeHMi#l B IJIOTHOCTH H KOHTPACTHOCTH H306pa-
skeHHs1 He jaer. CleloBaresnbHO, Xapakrtep 06GpabaTbiBaeMOro
H300paXkeHKs! ONpeleNnseTCsl COCTaBOM IepBOro pacTtBopa I
11POJOMXKHTEN bHOCTBIO 0OPabOTKH.

JByxpacTBopHOe IpOsiBJIeHHe 11eJ1eco00pasHO N PHMEHSITb
A1 06pabOTKH 1H300pakeHHH, HeLOCTaTOYHO SKCIIOHHPOBAH-
HbIX ¥ KOHTPaCTHbIX, TaK KaK 3TOT npouecc, o6sanas BblpaB-
HHMBAIOUIMM CBOACTBOM, MO3BOJSET BOCIIPOM3BECTH Ja)Ke OueHb
KOHTPAacTHble OOBeKTBl ¢ Xopouled NpopaGOTKOH aeTanel.
KpoMe Toro, ABYXPacTBOPHOe NpPOsiBTeHHe HEeCKOJbKO yBesH-
YUBaeT CBETOYVBCTBHTEbHOCTb (hOTOMaTepHasa 3a CUeT IOBbI-
LIeHHOH npopaboTKH €/1a60 3KCIIOHUPOBAHHbIX JeTajeil B H30-
OpakeHHuH.

Oo6paBoTKka doToMaTeprana MOKeT IPOXOAHTb B pacTBOpax,
COCTaB.IEeHHBIX 110 pelleNTamM, NpelycMaTPHBAIOUIUM MeLJIeHHOe,
HOpMasibHOe HJH OblcTpoe NposBieHHe. 1A yTOuHeHHA pe-
»KHMa 06paboTKH (oToMaTepHana B NMePBOM PacTBOpe He0GXO-
JUMO Clle1aTb INIpo6Y B BHJe HECKOJbKHX OAHHAKOBHIX IIO
9KCIIO3HIIUH CHHMKOB, I1POSIBJIEHHBIX B 3TOM pacTBOpe B pa3Hoe
BpeMsi, HanpuMep ¢ npoMexXyTkaMH B 10 uau 30 cex unu B 1 muH.
[1IpoaomkuTebHOCTb MPOABJEHHSI YCTaHABJAUBAIOT MO CHHUMKY,
Ha KOTOPOM TMOSIBHJHCH TOJBKO CjeAbl U306parkeHHs.

[Tocnie nepBoro mnposiBleHHs (oTOMaTepHasd NePeHOCAT BO
BTOpOH pacTBOp (6e3 BoAHOIH NpoMbiBKH!). Bo BpeMsi 06paboTKu
(oTON/IeHKY cJaeayeT Bpaiuath B pacTBopax. [locie BTOporo
nposBJeHHs $OTOMaTepHal KOPOTKO [POMBIBAIOT B BOJE, 3aTeM
(UKCHPYIOT, BROBh NIPOMBIBAIOT Y CYILAT.

IByXpacTBopHOe NPOsIBJEHHE OYeHb 3KOHOMHYHO, TaK Kak
B COCTaBe IlepBOro pacTBOpd, colepxxallero Haubo/ee AOpOrHe
XHUMHKAaTbl, [IOYTH He NPOHCXOAHT CYLIECTBEHHBIX H3MeHeHHH H
NIPaKTHYECKH ero CBOHCTBA OCTAIOTCSl IOCTOSIHHBIMH OUYeHb
npoaro. Ilostomy nepBblit pacTBOP MOXKHO HMCHOJb30BaTb MHOTO-
KpaTHO, MNoJayuyas cTabu/bHbie pe3y/bTaThl NpPosiBJIeHHs. Brto-
poit pactBop (C Haubosee MELUEBbIMH XHUMHKaTaMH) HCHO/b-
3yeTcsl JIMLIb OJHH-1BA pa3a. IDTOT PacTBOP NPH B3aUMOJEHCTBHH
C MepBbIM PacTBOPOM, HMEIOUIHMCH B CBETOYYBCTBHUTENbHOM
c/oe, Bo30YXK/1aeT 3Hepruio NPOABJSIOILErO BellleCTBa, AOBOLUT
npouecc 06pa3oBaHHA BHAMMOro M300pa)KeHHs JO KOHLA I
BbICTPO MCTOLIAETCA H3-3a PACXOjia BelleCTB B PacTBOPe H Ha-
KOI/IeHHs1 B HeM OpPOMHJIOB.
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Fo1oaHoe ©nNpOsABJIEeHHE  CpPelH IPOLECCOB,
06/1a7210UIMX BBIPAaBHUBAIOLIUM CBOHCTBOM, 3aHHMaeT ocofoe
mecto. IIpy aToM crioco6e NposiB/ieHHsT 3KCIOHHPOBaHHYIO GOTO-
n.IeHKY NepBOHauyaJbHO 06pabaThiBalOT B NPOsIBASIOLIEM PACTBO-
pe C MOHHXXeHHOH TeMIepaTypoil CTO.IbKO BPeMeHH, CKOJIbKO
JOCTaTOYHO 5 TOABJEHUS JHIib NepPBbIX CJIeJ0B BHIUMOr0
n3obpaxkeHHs. 3aTeM (OTONJEHKY BbIHHMAalOT M3 pacTBoOpa,
6e3 ONOJacKUBAHHSI B BOJe NPHUKATHIBAIOT Pe3HHOBBIM BaJHKQ:I
K YHCTOMY CTeKJY, OPICTeKAV MJH APYTOMY HHEPTHOMY K pa-
ctBopy Martepua.1y. llpukaTtoiBaHue GOTONIEHKH K TIJaAKOH
NOBEPXHOCTH HMeeT Uedbl0 3aLIMTHTb CBEeTOYYBCTBHMTE/bHbIH
CJI0H OT OKHCJIEHHST KHUCJI0POAOM BO3AYXa NPOABUTENS, KOTOPhIM
NPOMHUTAH 3TOT CJIOH, H OT MOTeKOB. B NpHKaTaHHOM COCTOSTHHH
(oToIIeHKa TPOAO/IKAET MPORBJAATLCS JIHMUIb 33 CYeT TOrO
pacTBOpa, KOTOPEIM MPOMHTAH CBETOYYBCTBHTEIbHbIA CaAGIH.

CrenoBaTefbHO, NpoLecC NPOABJAEHHA HAET N0 Cleayloulei
cXeMe: BHayaJse, KOrja (oToNJgeHKa HaXOAMTCSl B pacTBope,
BCE 3KCMOHMPOBAaHHblE YUYAaCTKH MPOSABJISAIOTCS OJMHAKOBO.
[Tocsie Toro Kak ¢oTONJeHKY BbIHYJIH H3 pacTBOpa M IpHKara-
JI1 K Kako#-1H60 NOBepPXHOCTH, MPOsABJIEHHe MOCTelleHHO 3a-
MeJJIsIeTCsl B 3aBUCHMOCTH OT HCTOLLEeHHsI pacTBOpa H NMpPOAO.-
JKaeTcs A0 TeX NOp, NOKa €ero NposBJsAOLLas CNOCOGHOCTb
NOJTHOCTBIO He HCTOUIHTCA Ha BCeX yuyacTKaX (POTOMJIEHKH, T. e.
pacTBOP NPOSIBJAAET KaXKAYI0 AeTadb Tei J0.bille, YeM MeHblle
ee SPKOCTb B OOBbeKTe CBHEMKH.

[TosTomMy croco6 ro/j0ZHOrO NpOsiBJE€HHS! HAaXOAMT NpHMe-
HeHHe HCKJIIOUHTEIbHO IJI5 06paboTKH (QOTONJEeHKH, Ha KOTO-
poi cdororpadMpoBaHbl KOHTPACTHble O6BbEeKTH M A0OpOKaue-
CTBEHHOe BOCIIPOH3BeleHHe KOTOPbIX Ha (oToN/ieHKe NpH odbiu-
HOM crocobe ee TNPOsIBAEHHS MNOJIY4YHTb Hedb3A (Hanpumep,
CbeMKa B TeaTpe, LMPKe H APYTHX NOAOGHbIX 00beKTax, CJI0XK-
IbIX MO VCJOBHAM OCBELIeHHS).

IlponoaxuTe1bHOCTL NpeGbiBaHHSA QOTOILIEHKH B HaKaTaH-
HOM BHJAe 15—25 wmun, npyued cob.1104eHHe TOYHOTO BPEMeHH He
00a3aTeqIbHO, TaK KaK Jake MNPH uype3MepHO O6O.biLlOM €ro
yBeJIHUCHHH H3006parkeHie He MOxeT ObiTb TepelposBIeHo
H3-32  MOJHOrO  MCTOWIEHHS  NPOABIAIOILEr0  pacTBOpa.
He caenyer (uiub 101VCKaTh MOJHOR NPOCYLUKIT CBETOY VBCTBH-
TEeJbHOTO €108 BO H30e)KaHHe ero CK.JIeHKH € TOH NMoBepPXHOCTbIO,
K KOTOpOH npukataHa ¢orongaenka. Temmeparypa Bo3ayxa B
IIOMELICHHH, TIje 1IPOH3BOAUTCA MpOsiBJIeHHe, [10.2KHa ObiTh
18—20°.

IMoc.1e BbigepkHBaHHA QOTONIEHKH B MPHKATAHHOM COCTOSi-
HHH ce OTAeNSAIOT OT NOBEPXHOCTH CTeK.1a H 6e3 NPOMBbIBKH B BO-
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Je oBpabaTbiBaloT B J1060M (GHKCHPYIOUEM pacTBope. 3areM
crenveT oOblyHAsi BOjAHAas TIPOMbIBKA M cywka. KMuoraa nocie
Takoil 006paboTKH H306pa)KeHHe He HMeeT JOCTATOYHOH OOmIe#
nmioTHocTH. Ero MOXKHO JIeTKO YCHJIMTb, Tak Kak JeTana
0ObeKTa MAKCHMAJbHO TIPOPaGOTaHbl B HeraTHBe.

[TposBasawme-QUHKCHPpYIOIUHeE pacTBOPHI
npeaycmatpuBaior 06paborky ¢doTomartepuasa, NPH KOTOPOH
nposiBleHHe, MPOMEXKYTOUHAA NPOMbIBKA U GHKCHPOBaHUe 3a-
MeHeHbl olnepaliveil, OCYLLeCTB/sfieMOH B OJHOM pacTBOpe.

[Ipoilecc 0OHOBDEeMEHHOTO MNpoOsiBJeHHS H (UKCHPOBAHHUSA
thoToMaTepuala mnpejcraBiseT GOJbLIOH MPAKTHUECKHH HHTe-
pec, Tak KaK IMO03BOJseT 3HAUHTE]bHO COKPATHTb MPOAOJKil-
TeJbHOCTb 06PaBOTKH M VIIPOCTHTL ee.

[TposiBasitonie-QUKCHPYIOMHM pPAaCTBOPOM CUHTaeTcsl TaKOH
pacTBOp, B KOTOPHLIA BBeJeH PacTBOPUTe/Ib rajoreHunaa cepeb-
pa, HampuMep THOCYJAbdaT HAaTPpHA HIH aMMO-
H H A. B Takoa pacTBope NpOTeKalOT ABa MPOTUBOIOIOXKHbIX
npouecca: nposiilense U (PUKCHpPOBaHHe, CTPOTrO COIJIACOBAH-
Hble I10 CBOeMY J1efiCTBHIO Ha CBETOYYBCTBHTE/bHbLH CJI0H (OTO-
MaTepuasna. CjeloBarelbHO, HCKAIOYAETCsl OMAacHOCTb Iiepe-
NpOABJEHUSA H300paKeHHA.

OnHoBpeMelHHOe NposB/ieHHe H (PHKCHPOBaHHE NPOBOIATCHA
IIPH TIOBBILIEHHOH TeMmeparype pactBopa (50—60°) Ha 3axyod-
JIeHHOM TOHKOCJOHHONM (oToMaTepualie B TeueHue 5—10 cex.

OnHopacTBopHbIfl TpoLecc ofecleuiBaeT NoJydyeHHe Gonee
M@TKO3ePHHCTOrO H Pe3KOro H3o6pakeHWsl 10 CPaBHeHHIO C
H3006paXkeHHeM, [OJdYYeHHBIM B 3TOM ke TMposiBHTesde Oe3
THoCcy/IbhaTa HATPUA.

CyiiecTBeHHbIH HEAOCTATOK OLHOPACTBOPHOrO mpoiecca B
TOM, YTO INOKa HeT TAKOro pacTBopa, KOTOpblil 6bl1 Obl OAMHA-
KOBO TIDHIrofleH Ajsi 06pabOoTKU pasjiMuHblX (oTOMaTepHaJsOB.
Hao6opor, npu o6paGoTke pas3/IHYHBIX CBETOYYBCTBUTENbHBIX
C.10eB 4aCTO HApYLIAeTCs COOTHOLUeHHe CKOPOCTH NPOSBJIEHHS
H CKOPOCTH (HKCHPOBaHHSA, TaK KakK OAMH ¢oToMaTepUal
MOXKeT MNpOABIATbCA ObICTpee, a (PUKCHPOBATbCA MelJIeHHee;
Apyroi ¢oromarepHas — NposABASATECA MelJleHHee, a (PUKCH-
poBarbcsi GpicTpee. ITosTomy npu riepexope ot ogHoro ¢oroma-
Tepyaja K JPYroMy HeOOXOLMMO YTOUYHATb COCTaB pacTBoOpa.
Ecan npossiente onepexaer GUKCHPOBaHHe, HAJO YMEHbUIHTb
3HEPTHIO NPOABHTEI H YBEJHYHUTb CKOPOCTb (PUKCHPOBAHHS.
Ecin  ¢ukcupoBanne uJeT ObicTpee, TO HYKHO CHH3HTh
CKOPOCTb (PUKCHPOBAHUA H YBEIHUHTb SHEPTHIO NPOSABUTESA.

B GosabwnHcTBe cayyaeB o6paGoTka B NposBasiouie-QHK-
CHpYIOWEM pacTBope JesaeT ¢oToMarepuas] MeHee CBETOYYB-
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cTBUTEIbHBIM. BelHYuHA CBETOYYBCTBUTEABHOCTH 3aBHCHT OT
cocTaBa pacTBOPA: ueM Bblllie CKOPOCTb OGPa0OTKH, TeM 3ia-
ypTedpHee TOTepPH CBeTOUVBCTBUTeAbHOCTH. (.1€10BaTe.1bHO,
npexae uYeM M0.1b30BaTbCsl OJAHOPACTBOPHBIM TPOLECCOM, He-
06XOAMMO TIPEABapHTE]bHO ONpPelelHTb CBETO4YBCTBHTEIb-
HocTb (hoTOMaTtepHasa.

[1pu cCOBMECTHOM INPOsABJ/IEHHH U (GUKCHPOBAHHU HAB/I101a€eT-
cA MeHblas 3aBHCHMOCTb Mpoliecca OT TeMilepaTypbl pacTBopa,
yeM BO BpeMsi OGbIYHOTO MposiBieHUsi. OQHAKO MOBbILIEHHE TeM-
MepaTypbl Bbl3bIBaeT YCKOPeHiHe H MPOsiBIeHHA M (PUKCHPOBA-
HHA (B HeCKO/1bKO MeHbitiel ctenenn). 15 Toro 4ytobbl nogiep-
JKHBATb HEH3MeHHOH cTefMeHb INPOSIBIeHHs IPH H3MeHeHHH
TeMIlepaTypbl, HeOOXOAHMO YMeHbLIHTb 3HEPrHi0O pacTBOpa
nyTeM H3MeHeHHs ero cocraBa. Hanpumep, ecau TemmnepaTypa
NOBbILLIAETCS, CJaedyeT TNOHH3HTb IeJOYHOCTb pacTBOpa H/H
MOBLICHTb B HeM KOHLEHTDALHIO THOCY/b(aTa HaTpHus.

duoddbysnHoHHO-poTOrpapHUYeCKHUH PO,
L e CC N03BoJsieT odyeHb GbicTpo (MHoria B 5—10 cex) moay-
YUTb TO3UTHBHOe H300pakeHHe Oe3 OObIYHOH 1a60paTOPHOIl
06paboTKH (oToMaTepHaJa.

duddy3HOHHBIM MPOLIECCOM LIHPOKO NOJB3YIOTCSA NPH KO-
NUPOBAHHH AOKYMEHTOB, HAay4HbIX Hab/IOfeHHsIX H B APYTHX
noJOOHbIX cJydasiX, a TakKKe IPH NOPTPETHOH ChbeMKe.

CylecTByeT MHOTO Crnoco60B, HCNOIb3YOWHX Audxpy3HOH-
Hoe nposiBJeHHe. O1HH U3 HHX TaKOH: B ¢poToanmnapar noMeiarwT
HeraTHBHbIE MaTepHa. H QoToraTepHal, Ha KOTOpoM Oyaer 1o-
JIyyeHO MO3WTHBHOe H300pa)keHHe. Ha kaTyuike MO3HTHBHOIO
MaTepHasa y Kpas Kaxaoro 6yiyliero kajpa vkperJjeHa amiy-
Jla ¢ BA3KOM npossasioule-pukcupytomeld nactoi. Ilocne crem-
KM CBETOYYBCTBHUTE/bHBIH C/JI0H HeraTHBHOIO MarepHaJ/a MJIOTHO
NPHXKHMAETCS K HeCcBeTOYVBCTBHTE/IBbHOMY CJIOI0 TO3MTHBHOIO
MaTepuasa. Mexay CJI0fMH OKasblBaeTcsi TOHUaHiHH caofi
NacTbl H3 amiy/bl, Pa31aB.I1MBaeMoOH NPH BCTPEYHOM IBHIXKEHHH
¢oTorartepuasoB B Kamepe. Bo Bpemsi KOHTaKra nacra Aei-
CTBYeT Ha CBeTOYYBCTBHTEIbHbIH CJI0H, POSIBASIET B HeM Hera-
THBHOe H306paxieHHe H OjHOBPEMEHHO pacTBOpsieT B 3TOM
C/710e raJoreHHi cepebpa, He Y4acTBOBaBUIMH B CO3JaHHH
HeratuBa. Ilpu pacTBOpeHMH rasoreHnja cepe6pa BO3HHKAIOT
KOMILIeKCHble CepeOpsiHble COJIH, KOTopble AHMPYHAUDPYIOT B
NpHeMHBIH CJOH MNO3UTHBHOTO MaTrepuaJta. Ilox aeHcTBHeM
nacTol cepe6psiHble CO.TM BOCCTaHABJIHBAIOTCS B MeTa/lJIRueCKoe
cepebpo Ha MeJbyallIMX YAaCTHUKaX cepebpa, KOTOpbie GbIIH B
c/oe. KonHuecTBO BOCCTAaHOBJIEHHOTO cepebpa Ha KaXKAOM
yuyacTKe IO3UTHBHOrO MaTepHana TeM OoJbiue, YeM MeHblue
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cepebpa O6blJIO NPOSIBJIEHO HAa COOTBETCTBYIOLEM YuacTKe Hera-
THBHOrO MaTtepuaia. B pesysabrate auddpysHoHHOro mpouecca
cepe6po OKa3bIBAaeTCsl pachnpeleleHHbIM Ha JABYX pas3/IHYHbIX
Matepuasax, obpasysi MPOTHBONOJIOXKHbIE 10 HOYEPHEHHS5M
H3006paXKeHUa: HeraTHBHOe H NO3UTHBHOe. ['oTOBLIE H300pae-
HHS MO OJHOMY CHHMKY H3BJ/IEKAlOTCA W3 Kamepbl yepe3 Ipo-
MEXYTOK BpeMeHH, Ha KOTOPbIH paccuMTaH Mmpolecc.

DKCNO3UUUSA IPH CbeMKe J0/KHA ObITb TOYHOH, TaK Kak IpH
H36LITOYHOH 3KCNO3ULUH NTO3UTHBHOE H306pa)keHHe OyleT cia-
O6bIM, a NpU HELOCTAaTOYHOH 3KCIO3HLHH, HA0O0pPOT,— upes-
MepHO MJOTHLIM. DTO OOBACHAETCA TeM, 4YTO [TO3HTHBHOE H30-
GparkeHHe cO37aeTcs B TPHEMHOM cJloe GyMart 3a cyeT OCTaBllie-
rocsi B HeraTHBHOH OyMare HeBOCCTAHOBJIEHHOIO raJioreHHja
cepebpa. IlpomomkuTeqbHOCTh Mpollecca 3aBUCHT OT CBOHCTB
NPHMEHSIEMOTO MaTepHana M TeMMepaTrypbl, NPH KOTOPOH Mpo-
UCXOQUT KOHTAKT MEXIy CJIOSMH.

Jais nyyureli coxpaHHOCTH H306pakeHHsA MO3HTHUB obpaba-
TbIBAIOT CHEeLHANbHbIM CTAOHIH3HPYIOLHM DPacTBOPOM  HJIH
[IPOMBIBAIOT B BOJE.

TTpoMBIIIIEHHOCT H3TOTOBISAET 418 ¢oToannapara «PoToH»
WM CcHeuua’dbHOH MPHCTaBKH K doToannapary «¢GOTOKOM-
n1eKT «MoMeHT», KOTOPbIll COCTOMT U3 ABYX OYyMaKHBIX JIEHT:
HeraTHBHO# U n03UTUBHOH. OOe JeHTbl CMOHTHPOBAHBI Ha
OJHMH OOMHA PAaKOPA M3 JBYXLBETHOH CBETO3aLMTHOH OyMmarH.
IlosutHBHass OyMara pasiejeHa TIpocedykaMH Ha BOCeMb
KajpoB pasMmepoM 73X 96 mm. KaTymkH ¢ .eHTaMH MNoMe-
11AI0TCA B COOTBETCTBYIOLINE THE3/la KaMephl H 110C/e ChbeMKH C
NoMoLbI0 6YyMaXKHOI'O pakop/ia BBITATHBAIOTCA HapyxKy. B 3rto
BpeMA CTaslbHble BaJHKH Pas3faBJHBAOT aMmny.ay C NAcToi i
TJIOTHO TIPHXKHUMAIOT C.JIOH (IeHT APYVr K Apyry. CHHMOK, no.y-
YeHHBII B OLHOM 3K3eMIIsAPe, 0Ope3aloT 1O Mpoceykam,
CAeJaHHbIM HA MO3UTHUBHON Gymare.

CyuectsyeT ¢oToMarepHad, 1103BOIA0OULHI 110 1HDdY3HOH-
HOMY MpoLeccy Mo.1y4yaTb LBeTHOIl NO3HTHB B TeueHHe [ muH.

[IlBeTHbe NpossBaIsitoOwlHe PacTBOPBH CO-
JeprKaT B CBOeM COCTaBe MposiBasIolLee BellecTBo, ¢iloco6HOe Co-
3]aBaTb KpacHTeJIH MNPH B3aHMOAEHCTBHH C KpacKkoobGpasyio-
ILMMH  BelleCTBAMM B CBETOYYBCTBHTEIbHBIX CJI0SIX LBETHOrO
doTomaTepHa.a.

[{BeTHbIX NPOAB/ASIOUHX PAaCTBOPOB 3HAUNTEIbHO MeHbllle,
yeM yepHO-GeablX nNposiBHTeNel. OGbsCHsETCA 3TO TeM, UTO
No.1y4YeHHe LBeTHOrO H306parkeHHs B 60.1blUOI1 CTeleHH 3aBHCHT
OT npouecca InposBIcHHS oTtovatepnaia. [lostomy a1s
KasKMo0ro THMa UBETHOro (oroMaTepHala 3aBOJ1-H3rOTOBHTEIb
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peKOMeHIYyeT COCTaB MPOsiBASIOLIEr0 pacTBOpPa H PeXHM o6pa-
6oTrkH. HecobmoneHHe pekOMeHAAUHH NPHBOAHT K 3HAYUTENb-
HBbIN  IBETOUCKAXKEHHSIM B H306pakeHHH.

CnenyerT npefocTepedb OT YBJeueHHS TOHCKOM JYYLIErO
nposiBAsOWEro pacteopa. HauayuywinMm 6yneT pactBop, pe-
KOMEHJIOBAHHBIA 3aBOAOM-H3rOTOBHTe/eM (oTOMaTepHasa, H.JIH
TOT pacTBOP, KOTOPbIM (oTOrpag AOMb3YETCs NOMTO H TPHBbIK
K Hemy. Baxkno, 4To6bl cocTaB nposiBUTeNs Bcerna Obll CTPOro
0, IHHAKOBBIM.

dukcupoBaHHe H3006pameHust

duxcypoBan ue — npoiecc ob6paborku doromarepuaaa,
BO BpeMsl KOTOPDOFO OCTaBILHICS HelpPOsIBJEHHBIM TaJioreHy
cepedpa TepPeBOAUTCA B JErk0 pPacTBOPHMYIO cepeGpsiHiio
COlb.

[Tocsie nposBieHna n3o0parkeHHs ¢oTOMaTepHal Helb3f
BLIIOCHTD Ha Oefblfi CBeT, TaK KAaK B CBEeTOYYBCTBUTEJIbHOM
coe ocraercst oko10 75—80Y% ranorennna cepebpa. anorenns
cepebpa nox feficTBHeM cBeTa (6e3 NpOsiBJEHHs!) BOCCTAHABIH-
paeTcs B MeTallliyeckoe cepPe6pO M YHHUTOXKAaeT BUIMMOe
11300paxkeHHe.

UToObl 3akpenuTb BHIAHMOe H300parkeHue focle MposBie-
HIIsl, HYXKHO YyJal1uTb H3 (hoTOMAaTepHanaa BeCb OCTABLIMIICS
railoreHup cepebpa. Ilna 3TOro ero clexnyer nepeBeCTH B TaKoe
BellleCTBO, KOTOPOe Jerko pacTtBopsieTcss Bopol. [lonyuuTb
5TO BelleCTBO MOXKHO NyTeM BO3efiCTBHS Ha rajoreHHf cepebpa
THOCYy/b(baTa HAaTpHsl HJIH aMMOHMS, HUAHHCTOTO Kajaus H Ip.
OnHako npakTH4YeCKOe TNpHMeHeHHe HAXONHT JHIb THOCY.1b-
(ar HaTpusd.

PactBop, conepkamuii B KayecTBe OCHOBHOIO BellleCTBa
THoCcyab¢daT HAaTpPH4A, HasblBaeTcd G H KCH DYy toO-
o H M.

[Ipouecc dikcHpoBaHia HAeT MO CJlenywoouield cxeme:

AgBr+-Na,S,0, =NaBr - Na[AgS,0,] —nepBui#i 3Tam;
Na [AgS,0,]--Na,S,0, = Na,[Ag (S5,0,),] —BTOpO# 3Tan.

B nepBon 3Taie BO3HHKaeT TPYAHOPAaCTBOpHMas
cepedpsHas co’b, OT KOTOPOH 3MYJbCHOHHBIH CJ10H CTaHO-
BUTC5! NMpPO3pauHbIM. JTa COMb Yepe3 HEKOTOPOe BPeMs MO:KET
06pa3oBaTb B 3MYJbCHOHHOM CJ10€ CCPHHCTOe cepe6po B BHIE
WEIThIX HJIH KOPHYHEBBIX NATEH, NMOPTAUX H300paxeHue.

BoBTopom 3Tamne TpyaHo pacrBopumasi cepeGpsiHas
CO/tb  NepeBOAHTCA B JIErKOPacTBOPHMYIO coqb. IlosToMy nocie
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TOTO, KaK CJo¥ cTajl npo3paunbiM, ¢oTomaTepHal cjleayeT
obpabaTeiBaTh B (PUKCHDYIOUIEM PAaCTBOpe eille HEKOTOpPOe Bpe-
Msi, OOBIYHO CTOJBKO BPeMeHH, CKOJIbKO MOTpPe60BasoCh Ha
nepBblil  TAaf.

[TosaHOe ¢QuKcHpoBaHMe H306parkeHus JOCTUTaeTCsi B TOM
cayyae, ecad npouecc GUKCHPOBaHHUST 3aKaHUHBAETCA B CBEXKEM
pacTBOpe, NO3TOMY oTOMaTepHaa nocileloBaTebHO obpaba-
THIBAIOT B JIBYX WM TpeX DacTBOpax.

CkopocTb PUKCHPOBaHHS 3aBUCHT OT TOTO, KAKOH BHA ra.o0-
reinuaa cepe6pa CoJep:KHT CBETOYYBCTBHTEIbHBIH CJIOH: GBICTPO
(bHKCHpYeTCs X.10pHCTOe cepebpo, MejjeHHee — OPOMMCTOE H
ellle MedJeHHee — HoancToe. Ha ckopocTh (pHKCHPOBaHUS OKa-
3bIBAlOT BJIHSIHHe TOJUIMHA H 3aQy6JeHHOCTb CBETOYYBCTBH-
TeJbHOTO C.1081, 3€PHHCTOCTb (OTOMaTepHania, a TaK»Ke COCTaB
¢duKcupylollero pactBopa, ero Temieparypa u crnoco6 o6pador-
k1 ¢oToMatepuana. Uem 3any6ieHHee WJIH TO/UE CBETO4YB-
CTBUTE/IbHBIH CJ10H, TeM MelJjleHHee HleT (GUKCHpoBaHue. Me.-
Ko3epHHUCTble oToMaTepHaabl QUKCHPYIOTCSH OblCcTpee KpPynHO-
3eDHHCTBIX, TaK Kak IJOWAaAb BO3/eHCTBHS pacTBopa Ha MH-
KPOKDHCTAJ/IBI B 3TOM cjaydae GoJiblle.

C noBbluleHHeM KOHLeHTPalUWH THocy/abjara HaTpusa B pa-
CTBOpPe CKOPOCTb (PHKCHPOBAHHS YBesaHYHBaeTcsi. ITO YCKO-
peHHe TIpollecca HapacTaeT C TOBblLIEHHeM KOJHYecTBa THO-
cyabdatra Hatpusi no 30—40%, nocie yero HaGuwopaercs 3a-
MenJleHHe QHKCHPOBAHHA. JTO BbI3BAHO TeM, YTO NMPH BBICOKHX
KOHLEHTpPauusXx THocyJbdaTa HaTPHA CHHXKaeTcss CKOPOCThb
IIPOHUKHOBEHHUS €ro B CBEeTOUYBCTBMTEAbHbIH CJIOH.

Oco60 KOHLEeHTPHPOBaHHble PACTBOPLI MPUMEHSIOTCS PEAKO,
TaKk KaK 4yeM O6o/ibuHie THOCYJbdaTa HaTpHS, TeM BePOsiTHee
BO3HHKHOBeHHe Ny3biPpedl Ha obpabaTbiBaerom ¢oToMarepuade.
BoabHIMHCTBO penenToB, 3a MCK/IOYeHHeM CrielHabHbIX, npe-
AycmarpuBaer 250—300 e KpHCTAAIHYeCKOro THOCYJbdarta
HaTpus Ha 1 .2 BOAHOrO pacTBopa.

C yBeaHyeHHeM TeNNepaTypbl pacTBopa (UKCHPOBaHIe
vcKopsieTcst. [lpelen NOBbieHHS TeMnepaTyphl ONpenetsieTcst
CTeneHblo 3a]1y6.1eHHOCTH CBETOUYBCTBHTEAbHOTO CJIOSI (HOTO-
MaTepHala.

Bpenst puKkcHpoBaHIis COKpailaeTcs, ecld pacTBOp NepeMe-
LWUHBAIOT M TeM CaMbiM 06eCreuHBAIOT HelPEePLIBHYIO CMeHY
PacTBopa Yy nNOBepXHOCTH QoToMaTepHa.a.

DukcHpyolllie PacTBOPbl NPHHATO pasauyaTbh MO HX CO-
CTaBy H JEHCTBHIO.

[lTpocTolh puKcUDpYUWHH pacTBOP comep-
JKHT TONbKO THOCYJibGaT HaTpHsa B Boje. IlpuMeHsieTcsi peako,
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TAK KaK HMeeT CJabolLIeqoOyHyr0 cpely, B KOTOPOH MOXKeT
NPOAOIAKATLCA NPOAB/JIeHHe 32 CYET HabyXaHHsl CBETOYYBCTBH-
TeJbHOIO CJ1051 NposABHTeJdeM. B pesynbraTe nogaydyaercs Ie-
penposBJieHHe H300paxkKeHHsi HJIH o0pa3yeTc AUXPOHYHasA
pyaib. Kpome Toro, no mepe obpabGorku ¢oTomaTepHasta Mo-
BhILLIAETCA 1eTOYHOCTb (PUKCHPYIOLIEro pacTBOpa 3a CueT
3aHOCa B Hero NPOSIBHUTENS 3MYJbCHOHHBIM CJI0eM H OCOOGEHHO
6y MaKHOH Nog10xKKoH. C yBelHYeHHeM IIEJOYHOCTH (HKCH-
pYyIOLLEero PacTBOpa NoBbILIAETCA HabyXaeMOCTb 3MYJbCHOHHOTO
c10a ¢oToMaTepHata H COOTBETCTBEHHO YMEeHbIIAeTCs ero
NPOYHOCTb.

[Tpocroii GUKCHPYIOUIHA PacTBOP JIETKO OKpaliuBaeTcs Npo-
AYKTaMH OKHCJIEHHA TIPOSIBUTe/s, 3aHOCHMOro odpabaTbiBae-
MbiM  oTonaTepra1oM. Takoifl pacTBOD OKpauUIMBAeT 3MY.b-
CHOHHBIH CJIOH, 4YTO OCOOEHHO 3aMETHO Ha IO3WTHBHOM H30-
Gpax<eHHH, MO3TOMY oTOMaTepHaJ NOC/e NPOSBAEHHS CJaeayeT
JIOJITO TIPOMBIBATL B BOJe H/IH B KAKOM-JHGO KUCJIOM OCTaHABJIU-
BaloOllleM pacTBope.

[TpocTo#t ¢UKCHPYIOUWMI DACTBOP NPHMEHSIIOT TOJBKO MpH
06pafoTKe UBeTHBIX (OTOMATepHA/IOB, TaK KaK KpacHTeau
CIIOCOGHBI pa3pyliaThCA B KHUCJOH Cpele.

Kucaw#t pukcupywimwuit pacTBop comep-
JKHT IOMHMO THOCYJIbhaTa HaTPHUA €/1abyI0 KHCJAOTY HWIH KHCVIO
cosnb. Takoil pacTBOp HeHTpa/JiM3yeT IUEJOYHOCTb 3aHOCHMOIO
NposiBUTe/Is1, TeM caMbIM MpeKpallaeT ero AeHCTBHe M TOYTU
ycTpaHsieT OKpauiMBalue ¢oromarepuana. [[nas npurorosse-
HHs KHCJ0TO (PUKCHPYIOLLEro pacTBopa NPHUMEHSAIOT CepHY!o,
YKCYCHYIO, 60PHYI0 HJIH JIHMOHHYIO KHCJOTY; H3 COJIeH HCMOoJb-
3y10T MeTabUCYJIbGHUT Kajdusf WJIH HaTpHsA, OGUCYJAbGUT HaTpus
U 1p. KncloTHOCTh pacTBopa OlLleHHBAeTCsl KOHUEeHTpaluei Bo-
JOPOJHBIX HOHOB, Be/MHYHHA KOTOPBIX He MOXET ObiTb HHXKe
pH=4,0.

B 60.1ee KHCJIOM pacTBOPe IPOUCXOAMT PasjiokKeHHe THO-
cynbdata HaTpus C BblleleHHeM cepbl. YUTOObl NpenoTBpa-
THTb passioKeHHe THOCyJ/bdaTa HaTPHA, B PacTBOp A00aBJISIOT
cynpthpuTtr HaTpus Ero BBOAAT B BHAe pacTBopa GH-
cyabduta (cyabput HaTpus -+ cepHas KHciora). Cepa MoxeT
BBIIACTb B OCAJI0K U B NPHUCYTCTBUH CYJbUTA HAaTPHS, eClH
€ro MaJ/Io UJIM ec/M OuYeHb BBICOKA TeMIlepaTypa pHKCHPYIOLIEro
pactBopa. [lpu BbifeneHUH Cepbl He TOJAbKO YMeHbIIaeTCsi KOH-
UeHTPAaUHUs THOCYJ/baTa HATPHsI, HO M IIPOUCXOJHUT OCaxe-
Hde ee Ha ¢oromartepuan. Cepa He ynansieTcst NpU NpPOMbIBKe
totomarepuasia B BoJie H MOXeT ObITb CHATA JIHWIb MPOTHPKOMH
BJAXKHBIM TaMMNOHOM.
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KucioTHocTh (pUKCHpYIOIEro pacTtBopa B Iponecce obpa-
GOTKH B HeM (OTOMaTepHaja HeNPePHIBHO CHHXKAETCA Teil
OLICTpee, 4eM liesouHee Obl TPOSIBASIIOIMHA PacTBOP U ueM
Kopoue Obl.1a  IPOMEXYTOYHAs BOJHAA NPOAbIBKA.

O6paGoTaHHbiil B KHCJIOM (QHKCHPY!OILEM pacTBOpe QoToMa-
TepHad Heo0XOLMMO INPOMbIBAaTb B BOje J0.blle, 4eM (OoTo-
maTepra’, obpaboTaHHbLIH B TpocToM (QUKCHPYIOLIEeM pac-
TBOpE.

Jdy6amuil GHKCHPpYHOUWHHA DpacTBODP Co-
JEPXKHT NOMHMO THOCyJAbdaTa HATpUA caabyio KUCJAOTY WM
KHCJAYIO COJIb, CYJAbQHUT HaTPHA, ajIOMOKa/JueBble MJIH XPOMO-
KaJHeBble KBacllbl, HHOrja (opMajJHH HJAH TaHuH. Takol pa-
CTBOP Hapsly CO CBOHCTBaMH KHCJOTO (UKCUDPYIOILEro pa-
cTBOpa AYOHMT 3MYJbCHOHHHIH CJ0H (oromarepuaJa, T. e. NO-
BBILIAET TNPOYHOCTb cJiosd. [lyGieHne ue1ecoobpasHo, ec/H
o6paboTKa (poToMaTepHasla OCYyLIeCTBJSETCS NMPH BHICOKOH TeM-
nepatype pacTBopa, BOIbl MJIH BO3AYyXa, Tak Kak AyO/eHHe
YMeHbIlIaeT CTeleHb HaGyXaHUs 3SMYJbCHOHHOIO CJOsl.

Iy6simue cBoiicTBa (MKCHPYIOILETO pacTBOpa NOBHILAOT-
CA C yBeJHuYeHHeM KOHUEHTPAalMH KBAacUOB H NOHHXKAOTCA C
VBeJIHUeHHEeM KOHLEHTPAlUK KHCJAOTH. Ha creneHb ay6ae-
HUS BJIHAET U KOJHYeCTBO CYJab(UTa HaTpPUA B pacTBope.
C noBbillleHHeM €ro KOHLEHTPauuH Ay6JeHHe NepBOHAUa/ILHO
BO3pacTaeT [0 HEKOTOPOH BeAHUHHBI, NOCIelylolilee YBeJH-
YeHHe KOARYeCTBa CyJbduTa HATPUA NPUBOAHMT K YMeHblle-
Huo  Av6aeHHs.

CoxpaHHOCTb MKCHPYIOLEr0 pacTBoOpa (X0 MOMEHTa Bbina-
JeHHs Ccepbl) TeM HOJiblle, YeM Bblllle KOHUEHTpauHus cy.abdura
HaTPpHfA, H TeM KOpode, YeM Bbllle KOHLEHTPallMs KBacClLOB.
C vBe1HYeHHeM KHCJIOThbl COXPaHHOCTb PACTBOPA OBICTPO VMeHb=
niaercs.

I13)eHeHHe KHCIOTHOCTH pacTBopa 3a CYeT MNpPOSBHTEIA
114 BOAbI, 3aHOCHUMBIX ()OTOMaTepPHajJOM, OTPHLATEIBHO CKa-
3biBaeTCA Ha AyOSIHX CBOHCTBAX pacTBOpPa H MHOT/Aa MOXeT
ObITb 1IPHYMHON mOpuHM odpabaTbiBaeMOro maTepuana. B mpo-
necce paboTol ¢ Ay6GAUIMM PacTBOPOM NIPH TOHHXKEHHH €ro
KHCJOTHOCTH BO3MOXXHO BbilaZeHHe 6eg0ro ocaiaka (ecad B
pacTBOP BXOIST a/lOMOKa.IHeBble KBaclbl) H 3€71€HOTO Ocajka
(ecTH B pacTBOpe HAXOASITCH XPOMOKaJdueBble KBacilbl). JTH
ocajakyu noptaT obpabaThiBaeMbiil (poTomaTepHas. PacTtBopel ¢
aJIOMOKa/IMeBbIMI KBacCllaMH MeHee UYBCTBHTEJIbHbl K H3Me-
HEHHIO KHCJIOTHOCTH, yeM C XPOMOKAaJ/JHEeBbIMH. X pPOMOKaJile-
BbIMH KBacClaMH IOJb3YIOTCA JHUIL B TeX cayyasaX, ecaH Tpe-
fyeTcst oueHb BbICOKOe jy6.eHiie (poromaTepHaa.

142



YpesMepHoe AyOseHHe BhI3BHIBAET MOsIBJeHHe O6/eCTALLEro
HaJleTa Ha 3MYJBCHOHHOM CJloe doTomarepvana. Yaie Bcero
5TO TPOHCXOAMT B TOM CJaydae, eCJH TeMIiepaTypa pacTBopa
BBICOKA.

BaecTaimui HajleT HCYe3aeT Moc/je NPOMBIBKH H CYIIKH
¢ortomateprana. He ucuesnyBmiMit BO BpeMs NMPOMBIBKH HaJjeT
MOXKHO yAaJIUTh 10% -HEIM PACTBOPOM YIJIEKHCJIOrO HATPHS MPH
Teunepatype He Bbille 18°.

B pe3sy.1bTaTe B3aHMOAEHCTBHSI KHCIOThI CO 111eJ1049aMH KM
Cy.Ib(HTOM HaTpHs BHYTPH 3MYJIbCHOHHOTO c’10s5i of6pasyercs
VT1eKHCABIA HJIH CePHHUCTBIN Fa3, KOTODBIA MOXKeT BbI3BaTh IO-
aBJIcHHe Ny3bipell Ha ¢oromaTepuaste. Ha crelleHH nysplpeHHst
CKAa3biBAGTCSl He TOJABbKO KOHIIEHTPAllHS KHCJIOTbl B PacTBOpe,
HO 1f KOJHUECTBO CYJbdHUTa HATPUA H HIeTOYH, 3aHOCHMbBIX
coToMaTepHaTOM K3 NPOsIBHTE . UeM TOlle 3MY/JIbCHOHHBI
C.10H, TeM GoJlee BePOATHO BO3HMKHOBeHie Ny3biped. B ueasax
fopbObl ¢ Ny3bipeHHeM (oTOMaTepHan A0 NMOrPYKeHUs B (PHK-
CHPVIOWHHA pacTBOp 00pabaThiBalOTB K M CJOM OCTaH a B-
AuBatloueM pacTBope. [lepemelinBanue GuKcHpylO-
1lero pacTBopa BO BpeMsi paboThi TOXe CHHIKACT BePOATHOCTb
NOABJEeHUs Ty3blpeH, TaK KaK NPH NepeMellitBaHUH HPOHCXOAHT
OLICTPOE CMblBaHHe C NOBEPXHOCTH (OTOMaTepHala OCTATKOB
NPOsIBHTES.

bocTpboid GUHKCHUPDYWIHH pacTBOp CoO-
JepXHT B KaueCTB¢ OCHOBHOIO BelllecTBa THOCYyJJdbdarT
aMMOHHSHA, OIHAKO OH O4YeHb THUrPOCKONMHYeH M A0pOrT,
NIO3TOMY HM 110Ab3YIOTCA peako. OObluHO GbICTpbIH GHKCHPYIO-
WU pacTBOp NOJYYalOT MyTeM CMeLUMBAHHs THOCyJbdarta
HaTpus M xyopucroro ammoHusi. [lpu pactBopenun 200 e
THOCV/Ib(aTa HaTpus M 50 e XJOpHCTOrO aMMOHHS MOJYYalOT
ObICTPBIH  (PUKCHPYIOLLHIE pacTBOP.

[Tpu ob6paborke xsopocepebpsiHbIX (OTOMaTepHaTI0B ObICT-
pbiit pUKCHUpYIOIHA PacTBOpP CTAHOBHTCS MelJIeHHbIM H JeH-
CTBYeT TeM Mej/1eHHee, 4eM O6oblle XJOPHCTOTO aMMOHHA
no6aB.1eHO B pacTBOp. [lo3TOMy OBICTPBIMH (DHKCHPYIOWHMH
pacrBopaMH lleJecoo6pasHO NOJIb30BaThbesi INpH  obpaboTke
HeraTnBHbIX H obpaiaeMblX ¢OTOMaTepHaloOB, HMEKIIUX B
CBOeM CoOCTaBe HoaHuctoe cepebpo, TpeOyioilee Oonee MIH-
TelbHOH 06paGOTKH, ueM OGpOMHCTOe cepebpo.

BolcTpble pHKcHpYlOmMe PacTBOPBI MOryT ObITb KHCJBIMH
win py6amumMy. [IpiroroBnsis 3TH pacTBOPbl, HeOOXOAUMO CO6-
JI0JaTh ONpefe/ieHHbIH NOPSAOK PACTBOPeHHS XMMHKAaTOB.

O6pabotandbie B GbICTPOM (GHKCHPYIOWIEM pacTsope ¢oTo-
MaTtepHaibl CAefyeT J0JAro NPOoMbIBaTh BOAOH.
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JI1o06oii ¢uKkcupylolMi pacTBOp M3MeHsieT CBOH CBOHCTBa B
pe3yabTaTe pacxoja THocyJbdara Harpua Ha obpa3oBaHue
JIerKopacTBOPUMOI cepebpsHOIl coy, pa3baB/ieHHs pacTBOpa
BOJO#, 3aHOCHMOH ¢oTOMaTepHasaMH Iiocje NMPOMBIBKH, M Ha-
KOIJIeHHs cepeGpsiHBIX cojel. HUem HcToliieHHee pacTBOpP, TeM
NpOJOJKUTE/IbHee Tiporecc o6paboTKH ¢oTomaTteprana. Ilpu
3HAUHTENbHOM HaKOIJEeHHH CepeGpSIHBIX coJeli B pacTBope
npouecc GHKCHPOBAHUA MOXKeT IIPeKPaTUTbCS H3-3a pAaBHO-
Becusl coJieli cepebpa B pacTBOpe M B CBETOYYBCTBHTEJIbHOM
csoe ¢oromareprana. UTo6bl He BO3HHMKJO PaBHOBeCHS, NOJb-
3yloTcsl ABYMA WM TpeMst pactBopamu. Ilpu aByx pactBopax
(oromaTepuaJl rnepBoHaYaJbHO 06pabaThIBAIOT B pPaHee MCMOJb-
30BaHHOM (DUKCHpYIOLLeM PacTBOPe M 3aKaHUMBAKOT 00paboOTKy
B CBexkeM pacTBope. IIpeGriBaHHe B NepBOM pacTBOpe NPOAOJ-
JKaeTcs NpHUMepHO %/, BpeMeHH, Tpefylollerocss Ha BeCb NpPO-
necc, B CBeeM pacTBope — '/, Bpemenu. Ilpu Tpex pactsopax
npouecc (pUKCHpPOBaHHMS HAYHHAIOT B HanboJee HCTOLIEHHOM
pacTBope, 3aTeM — B MeHee HCTOLIEHHOM, 3aKaHUHBAKOT —
B cBeeM pactBope. Ilo Mepe HcTOLleHMs pacTBOpPa BaHHHI
MeHsiloTcA MectamH. CrynenuyaTtasi oGpaboTka ¢oromarepuasa
obeclieuvBaeT MNoJHOe ero (UMKCHPOBaHHe, NOJrOCPOUHOEe Xpa-
HeHHe H300pa)KeHHsl H JaeT 3HAUHUTENbHYIO SKOHOMHIO XHMH-
KaToB.

UpesMepHO AJIUTeNbHOE npebbiBaHHe doToMaTepHasa B Uk-
CHpYIOLIeM PacTBOPe YMeHbllaeT NJOTHOCTD ¢oTorpaduueckoro
nszobpaxenusi. Kucabll ¢uxcupyouui pactBop ocjaabaser
u3obpaxeHHe Goble, ueM npoctoi. Elle sHauMTebHee ocaab-
JsieT U300pakeHHe ObICTPLIN (PUKCHPYIOILHH pacTBOP, OCOGEHHO
Yy MeJKO3eDHHUCTBIX (hoTOMarepHaJsoB: (GoTo6yMar, NO3HUTHBHBIX
(boTONJIEHOK U MaJIOYYBCTBHTEJbHBIX HEraTUBHBIX (DOTOMNJEHOK.

Ipepbiganue nposereHus

IlpepbiBaHNe NPOsiBAEHHS OCYLIECTBJASIOT K HCJABIM OCT a-
HaBJAHMBAWLUUM PAacTBODPONM, COIepxkallUM YKCyC-
HYI0O KHCJAOTY, MeTalHuCYJbhUT Kanus HAH ApPYyroe noaotHoe
BeLLEeCTBO.

OcraHaBauBalOWUA  pacTBOp, HeHTpaIU3ysl  lUeJOUHOIl
NposIBUTEJ b, NPEeAOTBPALLAET NePernposbieHHe H OKpailiMBaHie
(hotoMaTepuaaa, nosibjledHe NMATEH H M0JOC Ha H300pakeHHH,
coxpaHsier Ay0Osilive CBOHCTBA KHCJ0ro (hMKCHPYIOLLEro pact-
Bopa. Ilo cTeneHH KHCJOTHOCTH OCTaHaB/HMBalolljlle PacTBOPLI
MOTYT ObITb Pa3HbIMH, B 3aBHCHMOCTH OT TOro, JJA KakKoro
tdoTomarepHana oMM NperHasHaualportcsi. Hanpumep, o6paborka
1IBETHOrO ¢oTOMaTepuaa JOMKHA TNPOH3BOAUTBCA B caabo-
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KHCJIOM pacTBOpPe, TaK KaK LBETHOe H306paKeHHe MOXeT pa3py-
waThCcsl TOA JAeHCTBHEM KHCJOTHI.

HacTo ocTaHaB/MBawllHe pPacTBOPH AenarT Ay 6 g Ul H-
M H; TakHMe DacTBODHl He TOJBKO NpekpauaiT AelcTBHe MNpo-
ABUTeJIs1 Ha oTOMaTepHas, HO H YKPeIJAIOT ero 3MYJAbCHOHHbIH
cnoii. UTobsl ocTaHaB/HBAOIIUH pacTBOp cTas AyOsilliuM, B HEro
JIOTIOJIHHTEJIbHO BBOASIT CEPHOKHUCABIH HaTpHi, XPOMOKaJKieBbIe
KBACLbl WU APyTHe BellleCTBa, CIOCOGHLIE 33y 6HTh 3MYJIbCHOH-
Hbil cyiof. J1y6siitie ocTaHaB/KBAIOLIHE PACTBOPHI IPUMEHSIIOTCS
B TeX cJyudasx, ecjaH obpaboTka ¢doTomMaTepHasa BeLeTCss NMPHU
BLICOKOH TeMINepaType, CINOCOGHON BbI3BaTh INJaBjeHHe HJIH
ny3bipeHHe 3MYJbCHOHHOTO CJIOS.

Bo Bpems o6paGoTku ¢oToMaTepHana OCTaHaBJHBAOWMUNA
pacTBOP HYXHO 3HePTHYHO NepeMelIHBaTh, YTOOB! He NMOSABHIHCH
NITHA Ha 3MYJbCHOHHOM CJi0oe OT COJell XPOMa, KOTOPble BO3HH-
KaioT B pacTBope MOJA AeHCTBHEeM L1eJOYH NPOSBUTEJIS.

OcranapsuBaiollne, a Takxke Ay6siive CBOHCTBA pacTBOpa
B NpOLieCCe er0 HCI0Jb30BaHHS NOCTeNeHHO ocnabeBaloT BCJIel-
CTBHe 3aHOCa B Hero o6pabarbiBaeMblM (POTOMATEPHAJOM IMPOSi-
BHTeJA ¥ TPOMbIBHOH BOJbI. 1103TOMY HeO6XOAHUMO CJEAHTb 3a
nokasaresnem pH pacTBopa ¢ nmomollblo HHAHKATOPHBIX GyMar.
B cayuae usmenenus pH pacteopa ero cjelyeT 3aMeHHTb HOBbIM
UJIH OCBEXKMTb 106aBAeHHEeM CepHOH KHCJOTHl A0 YCTaHOBJEH-
Horo 3nayeHust pH.

fipombiBKa oTOmMaTepuana

CymwHOCTb NPOMBIBKH (POTOMAaTepHasa COCTOHT B YAaJeHHH He-
HYKHBIX WJH BPeAHbIX BeilleCTB M3 €ro 3MYJbCHOHHOIO C.109
W TOMJNOXKKH. ITpofo/XKUTEIbHOCTh TNPOMBIBKM 3aBHCHT OT
PacTBOPHMOCTH BbIMBIBaeMBbIX BeiLleCTB, TeMMepaTypbl BOMbI,
cTeneHH HabyXaHHUs 3MYJbCHOHHOTO CJOS U NOJJO0XKKH H HeKO-
TOPBIX APYTHX NPHYMH. [IpoRoJXKHTENBHOCTH MPOMBIBKH TeM
Kopoue, 4eM Bbllle TeMllepaTypa BOAbI, YeM 3HepruyHee OHa
BO31€HCTBYET HA 3MYJbCHOHHBIN C/JI0H H NONJOXKKY H YeM 60Jb-
e Pa3HHlLla MeXKAy KOHUEHTPAUHMSIMH BbIMbIBAEMOTO BeLleCTBa
B ¢oToMaTepuasle U B TNPOMBIBHOH BOIe.

doromarepuas NPOMBIBAIOT MOUTH T0CJIe KaKAOH Ollepauuu
B npolecce ero o6paboTKy B pacTBopax H Iepel CYLIKOMH.

Crenenb nNPOMBIBKM (poTOMaTepHasa 3aBHCHT OT OYeHb
MHOTHX npHuMH. Hanpumep, uvepHo-Oesible ¢(oTOMaTepHaIbI
nocsae UX NPOsiBJIEHUS TIPOMBIBAIOT C 11eJbl0 CHU3HTb KOHUEHT-
pauuio NPOSIBJAIOUIEIO BELIeCTBA H 11eJ0YH B 3MYJbCHOHHOM
c/a0e, yToObl MPeKpPaTHTb NPOSIBJIeHHE H306paKeHHS M UTOObI
nposBAdAlollee BeleCTBO, OCTaBlUeecsd B CJioe, OYAYYH OKHCJEeH-
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HbIM, He 3arpsi3HA.10 €ro. dTa NPOMbIBKA MOXKeT GhITb BBINOJ”
HeHa B TeuenHe |, 5—2 mun. Ilpy nofb30BaHHH KHCJBIM (PHKCH"
PYIOIIHMM DPAacTBOPOM IPOMBIBKY (poToMaTepHaia MOXKHO 3aMe-
HUTb KOPOTKHM ONOJaCKHBAaHHEM JIMIIb AJS YMeHbllIeHH 3aHoca
nposiBHTE1A B (PUKCHPYIOIIHH pacTBOp.

[Tocse nposiBjieHHS LBeTHOro ¢oroMarepHasa OCTaBlIEeCs
B 3MYJbCHOHHOM CJ0e INpOfBJASIOLUlee BeleCTBO pearHpyer
¢ oTOeJHBAaOIIMM DPacTBOPOM M o6pa3yeT LBETHYIO Byalb.
IloaToMy mposiBiIsiIONiee BEIECTBO JOMKHO ObITh [OJTHOCTBIO
BHIMBITO HJIH Pa3pylieHO B KHCJOM pactBope. I1pombiBKa ¢oTo-
MaTepHaJa B IIpOTOYHOH BOJe B TeueHHe 15—25 wun obecneun-
BaeT XOpolllee KaueCcTBO NpoMbiBKH. OIHAKO B 3TOM C.Iyuae
npoTeKkaeT AONPOSBJeHHe LBETHOTO H300paxKeHH:
BC/JeACTBHe TOro, 4TO OPOMHABI NPOSIBHTENs1 BBIMBIBAIOTCS
6biCTpee, YeM IPOsBASIOUlee BelleCTBO, H NMOSTOMY NPOSB.ISIO-
ulee BelieCTBO [IPOJOJKaeT NeHCTBOBATb BO BPeMsl [1POMBIBKH
doromartepHana B Boje. CreneHb AONPOSBJEHUS 3aBHCHT OT
HeCKOIbKHX TIPHUUH: CBOHCTB (hOTOMarepHasa, TeMneparypbl
Boabl U Ap. 1 TOro utobbl AONPOsiBJ€HHE MEHbIlE BJIHAJIO
Ha KaueCTBO H300paxKeHus, Temeparypa I[POMBIBHOI BOAbI
J0THA OblTb 12—16°.

Hau6osee BaxkHOe 3HaUeHHe HAleeT OKOHYATe bHAs NMPOMbIB-
Ka Qoromartepuana. M3obpaxenne 6yier NpoyHo 3akpeneHo
JHIIb B TOM cJlyyae, eC/JH U3 3MYJbCHOHHOIO CJ105 H NOLIOXKKI
6YAYT BbIMBITH THOCYJb(AT HATPHA, PacCTBOPHMbie COJH Ce-
pebpa H apyrue BewecTBa, o6pa3oBasiunecs B npoilecce QHKCH-
poBaHHsi ¢oToMaTepuana.

Menko3sepHHCTbie M LiBeTHble (DOTONIEHKH NPOMbBIBAIOT
Jlo7bllle, 4eM KPYMHO3ePHHCThle; (poToOyMark MpoMbiBalOT elile
JloJbllle, NpPUYEM B 3aBHUCHMOCTH OT TO.ILHHbI MOLT0XKKH NPO-
JOJIKHTEJIBHOCTE TNPOMBIBKH  VatuHsetcs. O6GbscHseTCs 3TO
TeM, YTO BOJIOKHA GyMa)KHOH MOLI0XKKH CH/bHee 3a1epKHBAIOT
pacTBOpHMble BellieCTBa, YeM 3MY.bCHOHHBIH C.I0H.

Ha npoao/kuTedbBOCTD POMBIBKH (hOTOMATEpHANA BJHAIOT
COCTaB (PUKCHPYVIOLLEro pacTBopa H YCJIOBHA (HKCHPOBaHHSA.
doTtomatepruannl Hezaiy6saeHHble HJH 3aiy6/eHHble B QHKCH-
pylouieM pacTBOpe € XPOMOKAJHeBHIMH KBacLaMH ObICTpee
NIPOMbIBAIOTCS] 110 CPaBHEHHUIO ¢ MarepualaMH, o6paboTaHHbIMH
B ¢uKCHpYlOUIeM pacTBope, COZepxKalleM a/ioMOKaJHeBbie
KBacubl. Bo Bcex caydyasix NpPOROIXKUTENbHOCTb MNPOMBIBKH
cokpauiaercs, ec11 oroMmatepras o6paboTan B CBexxeM (HKCH-
pyloleM pacTBope.

[TpoMBbIBKY He3aay6maeHHbIX HJ# ¢1a60 3axy6/eHHbIX Matre-
pHaJOB peKOMeHAVeTCs BeCTH MPHU TeMneparype Boabl 14— 207,
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Temnepatypa Bogbl HHMxe 14° yMeHbluaer HaGyXaHHe 3MYJIb-
CHOHHOTO CJ10s1, YTO NMPHUBOAUT K 3aMejJieHHIO Mpolecca npo-
MbiBKH. TemniepaTtypa Bogbl Bblnie 20° ysenduuBaeT HabyXaHHe
3MYJ/JbCHOHHOTO CJ0Sl, OT 4er0 OH CTAHOBHTCS JIETKO MOBPeX-
naeMbiM. T1pu TemnepaTtype Bojbl 25° M Bhlme BO3MOXHO MJaB-
JeHHe 3MYJIbCHOHHOTO CJOS.

3anybJieHHble (GOTOMATepHAAbl MOMHO IPOMBIBATH MPH
BLICOKOH TeMilepaType BOAbl. [IoKa3aTesb ee 3aBUCHT OT CTeNeHH
3a7y6JeHHOCTH 3MYJIbCHOHHOTO CJI0S1.

doToMarepHasibl IPOMBIBAIOT B NPOTOYHOH BOAe, MOJ BOAA-
HbBIM JylieM M B NepHOAMYeCKH CMeHSieMOH BOle.

IIpombiBKa ¢oTOMaTepHasa B IPOTOYHOH Boie CO31aeT
pecbMa OJarolpHsiTHRE VCJI0BHS Asi npouecca. Eue Gosee
3¢gxbeKTHBHA MPOMBIBKA MOJ BOASAHBIM JyIIeM: CTPYH BOJIbI
3HePTHYHO BO3JeHCTBYIOT Ha ¢oToMarepHal W XOpOLIO BbIMbI-
BAlOT M3 HEro pacTBOpHMble BelulecTBa. JlyiueBoH NPOMBIBKOH
IIHPOKO MO, 1b3YIOTCSs TpH 06paboTKe LBETHBIX GOTOMAaTePHAJOB.

[TpombiBKY oTOMarepHasia nyTeM NOCJIeLACBATeNbHON CMeHbI
BOJIbl IPUMEHSIIOT B TOM CJAY4ae, eC/TH HeT MpoTouHo# Boawl. I1pH
NepHONHYECKOH CMeHe BOJbl PacTBOPHMBIX BellileCTB B (OTO-
MaTepHaJ/le CTAHOBHUTCSI TeM MeHblue, yeM Gosbuie OyneT CMeH
BoZAb. OGbIYHO BOAY MEHSIIOT 4YeTkIpe-TIAATh Pa3 yepe3 Kakiple
5—-6 mun.

[TosiHas npomeiBKa doTOoMaTepHana nocdae (PUKCHPYIOWEro
pactBopa TpebGyeT oueHb MHOro BpeMeHH. [IpakTtuueck# ¢oto-
MaTepHa1 MOJHOCTBIO TIPOMBIBaeTcsi pefko. JonycTtumoe KoJau-
YeCTBO pPacTBOPHMBIX BeilieCTB B (poToMaTepHasie 3aBHCHT OT
VC/JIOBHI H CpOKA XpaHeHHs H3o0pakeHHs. MeskosepHHCTbIe
(hotomaTepHa.bl, 0COOeHHO LBeTHbIe, HALO 1IPOMbIBATL BeCbMa
TLLATETBHO.

A5 1poBepKH KayecTBa NPOMbIBKH HeOOXOAHMO HMeTb
KOHTPO.1bHBIA PacTBOP, KOTOPBIH MPHIOTOBISAETCS CJeLYIOLLHM
06p4a30M: B MepHY10 K016y eMKocThio 250 #.2 HasnuBaT 180 ama
JIMCTHATHPOBAHHOH BOJAbl # pactBopswoT 0,3 ¢ MapraHLOBOKHC-
Joro ka.1Hs H 0,6 ¢ e1koro HaTpa, Mmoc’ae yero KoJ6y JO.IHBAOT
AMCTHITHPOBAHHOH BooM 10 MeTkH 250 ma. 3aTeM B ABa XHMH-
UeCKHX CTakaHa, B KOTOPBIX ObLIO HAIHTO mo 250 a1 BOABI,
HCMOIb3VeMOH TpH  IPOMbIBKe (poTOMaTepHada, H06aBAAIOT
no 1 .2 KoHTpoabHOTO pactBopa. Ilocie 3Toro B OfHH M3 CTa-
KaHGCB cobupaloT BOAY, CTeKaeMylo B TedeHHe 30 cex ¢ KaTyuKH
(oTOMJIEHKH MJAM ¢ MSATH JHCTOB ¢oTo6ymard (pasmepom
912 cm). Ecau B npoBepseMoM cTakane (BTOPOH CTakaH ¢ay-
KUT A5 cpaBHeHHuA) 3a 30 cex ¢GHOJETOBLIH pacTBOP CTaHeT
OpaHKeBbIM, (oTOMATEpHal MPOMBIT He MOJHOCTBbIO: B HeM
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COXpaHIIOCh He(OoIbILOe KGJAHYeCTBO THOCYJb(aTa HaTpHs;
CCJIH OpaKeBbiH PacTBOp CTaHeT XKesThiM, oToOMaTepHasa Mpo-
MBIT 11710X0; ec.1i pacTBop obecuBeTH/Cs, doToMaTepHas  Mpo-
MBIT OYeHb IIJIGXO.

[1pu HCONb30BAHUH KECTKOH BOABI 151 NPOMBLIBKH 3MYJIb-
CUOHHBII cJoit doToMaTepHaia MOXeT CTaTb 3epPHHCTBIM BCJed-
CTBHe BblJeJIeHHs] U3 BOIAbl MEJIKHX KPUCTANJIHKOB YIJIEKHUCIOrO
kKaapuHa. Takylo 3epHHCTOCTb 4AaCTO HA3bIBAXOT K a J b 1L H e-
BOH ceTKOIMH. YCTpaHHUTb YIVIEKHCABIH KaJdbLHA MOXKHO
NpOMBIBKO# (poToMaTepHasa B NMOAKHCIEHHOH BOJe, HaNpHMep
B 1—2%-HoM pacTBope YyKCcYCHOM kKuCaOTBI. OQHAKO B 3TOM
pacTBope He/b3f NPOMBbIBATb LBeTHOH (poToMaTepual, TaK Kak
BO3MOXKHO pa3pyllileHHe LBeTHOTrO H300pakeHus.

B ueasx cokpaiujeHHs NPONO/IAKUTENbHOCTH ITPOMBIBKH
U TIOJHOTO yHaJjeHHsl THocyJbdaTa HaTpusa M3 doTomaTepHasa
PeKONMeHAYITCs pa3juuHble Pas3pyW HTeJJdH THOCY/b-
¢dara: YKCYCHOKHC/IbI CBHHeL, TepeKHCh BOAOPOAA, Nepcyabdar
aMMOHIIsI, MapraHUOBOKHCAbIT Kaauit u Ap. Hanpumep, ec.u
HeT MPOTOYHOH BOAbI, HOTOMATEPHAT TPOMBIBAIOT B BOJE, CMeHsie-
MOH MATh-UIeCThb pa3, A06aB/sis B Hee OJHH-IBAa KPHUCTA/LIHKA
MapraHLOBOKHC/I0rO Kajus. Boja oKpacuTcs B CBeT/IO-PO30BbIN
uBer. @oromarepuas TpPOMBIBAOT B NOAKpauUIeHHOH BOJe,
MeHsieMOH uepe3 Kaxklble 3—4 Mux 10 Tex INOp, NMOKA OHA He
nepecTaHeT MeHSITb CBOIO OKPAacKy.

O2HaKo 3TH paspyILHTETH TPUMEHSIOTCA PellKO, TaK KaK OHH
TOXE JHOJIKHbl ObITb BBIMBITBL M3 ¢OTOMaTepHasa.

Ha ¢oronaenkax noc/ie HX BbICBIXaHHA Ha MOAJIOKKE 4aCTO
OCTAlOTCA CJellbl Kamesb BOAbl. UTOObl H36exKaTb 3THX MSATEH,
coTollsIeHKY Tepel CYILKOH KOPOTKO INPOMbBIBAIOT B PacTBOpe
cMmauuBaTeass OIl-7 uau OI1-10 npH KoHUeHTpauuu
0,8—1 2/2. DT BelllecTBa, HMelOllHe LBeT H KOHCHCTEHLIIIO
Mela, TPeACTaB/IA0T COG0H CHHTeTHUYECKHe MOIOlHe BelileCTBa
M OTHOCATCSI K NMOBEePXHOCTHO-aKTHBHBIM BellleCTBaM, MOHHKaI0-
MM TTIOBePXHOCTHOE HATsiKeHHe BOJbl U TeM CaMbiM NpefoXxpa-
HSIIOIHM TNOLJIOXKKY (oTOoMarepHasa oOT CJel0B BbICOXLIHX
Kaneab BOAb. [IpuMeHeHHe cMauuBaTesledl YCKOpPsSieT CYUIKY
coromarepuana H crnoco6CTBYeT PaBHOMEPHOMY €O BbICYUIH-
BaHHIO.

Cywka doromarepuana

Cymka o6pa6oraHHoro ¢oTomaTepuasna NPOU3BOAUTCS JHGO
B CNeLlMAJNbHbIX CYWHAbHBIX wKadax, Jubo Ha IJIsHUeBaJbHbIX
cTaHKax, Ju6o B KoMHaTe. [IpoRO/MKHTENBHOCTD CYLUKH 3aBHCHT
OT KOJIH4eCTBa Boxbl B (hoTOMaTepHaJse, TeMiepaTypbl H OTHOCH-
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TeAbHOH BJIAXKHOCTH BO3i1yXa ¥, CKOPOCTH ABH)XEHHS BO3LYXa,
CONPHKACAIOLIEroCcs C IMOBePXHOCTbIO hoTOMaTepHaJ1a.

B 6oabuIHHCTBE CJyyaeB CYHIKA NPOMCXOAHT MPH TeMmnepa-
Type Bo3ayxa 24—25°. IlpH Goaee BBbICOKOH TeMmeparype
BO3MOXKHO TJ1aB/JeHHEe 3MYJIbCHOHHOIO CJ0f.

3any6neHHble GOTOMAaTePHAbI MOKHO CYLIUTh IIPH BBHICOKOH
TeMIepaType BO3[yXa; MOKa3arelb TeMNepaTypbl 3aBHCHT OT
32]1y06JIeHHOCTH 3MYJbCHOHHOI'O C.10fl.

UeM cylle BO3AyX H yeM ObICTpee OH IepeiellaeTcsl OKO.10
NOBepXHOCTH (oToMaTepHana, TeM 3HepPrHuHee HIeT MNpouecc
cywKH. OIHako ¢ NOBbIIEHHeM TeMNepaTypbl BO3AyXa H.IH
CKODOCTH €ro JIBHXKEHHSl MOr'YT YBeJHYHTBHCA KOHTPACTHOCThb
! TVIOTHOCTb H306PaxKeHHUsl, TpHYeM Y pasHbiX ¢oToMaTepHaoB
3TH H3MeHeHHS TPOHUCXOLAT HeOLHHAKOBO.

[lepecyninBaHue ¢poTomaTepHasa NPHBOAUT K ero kopob.e-
HHIO U 3HAUHTEIbHOH yCaiKe. DIMYJIbCHOHHDBIN CJOH CTaHOBHTCS
06e3BOXKEHHbIM, C 3€PHHCTOH CTPYKTYPOH, KOTOpPYI HHOTJAa
TIPHHHUAMAIOT 33 3ePHHUCTOCTb H306pa:keHus. M3-3a nepecyunsa-
HHA OTOOYMAard Ha 3MYJbCHOHHOM CJ0€ MOTYT TOSIBUTbCSA
TpewnHbl. [lomockl M NsATHa BO3HHKAIOT B TOM CJyyae, eCIH
HeBBLICOXIUHH MOJHOCTbIO poTOMATEpHA/ MO KaKOH-THOO NPHYH-
He BHOBb NpoMmbiBajca BOLOH. ITH JedekThl o0pasyoTcs
BC/1e[ICTBHe HepaBHOMePHOrO HATsIKeHHSl 3MYJbCHOHHOIO CJ0f
Ha MOLJ10XKe (poTOMaTepHala.

Henb3a cyummTh ¢oromatepHal Ha CKBO3HSIKe, TaK Kak
B 3TOM CJyyae TbL1b, TOJHHMaeMass MOTOKOM BO3LyXa, MOXKeT
NOMACTh HA MOKPBIH 3MYJIbCHOHHBIH C.JI0H M NPOYHO YKPENHThCS
Ha HeM. He cienyeT nepeHocHTb oTOMAaTepHad BO BPeMs CYLIKH
43 XOJOAHOrO NOMellleHHS B TenJjoe, H Hao0OPOT, TaK Kak Ha
HeM MOTYT TOSIBUTbCS TOJOCHl M MNSITHA, KOTOpble YAaJHThb
He1b351.

B ueasx 6osee GbICTPOH H paBHOMeDHOIT CYIIKH ¢ ¢doTOMaTe-
pHasa npelBapHTeIbHO YAAJAIOT BJary BaTHbIM TAMIOHOM HJIH
CMelHadbHbIM  OTHHMOM.

3HayUTeIbHO YCKOpsieT CYILKY Takwxke o6paborka ¢oro-
MaTepuana B TeyeHUe HECKOJbKHX MHHYT B 70—80% -Howm 3TH-
JIOBOM HJIH JeHaTypHPOBaHHOM CMHPTe, KOTOPbIH 3HEePrHMYHO
norgaowaer Boay. OnHako NPHMeHSITb CNHPT HYXKHO BecbMa
ocMmoTpuTe1bHO. Tak, npu cyluke 1UBeTHOH (OTONAEHKH CITHPTOM
BO3MOXHO pacTBOPeHHe KpacHTesel, COCTaB/ISIIOUIMX LBETHOE

*OTHOCHTEIbHAA BJAXHOCTH BO3JYXa— OTHOLIEHHE
KO.THYecTBa BOJBI, cojepxkauleiicss B 1 43 Bossyxa npH jNaHHOM Temnepa-
Type, K TOMY KOJMHYECTBY BOJAbI, KOTOpOe BO3AyX Mor Obl COmepKaThb
NPH NOJHOM HacbleHHH M NpH TOH Ke TemnepaType, B %.
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H306paxeHue, H KopoOJeHHe THOKOH mMoaoxkKH. He craeayert
N0/Jb30BaThcs Hepa3baBJeHHbIM CIIHPTOM, TaK Kak gortorpagH-
YyeCKoe H3006pa)keHHe MOXKeT TNOMYTHeTb HJIH Ha HeM MOSiBHTCA
CHHe-6enblfl HaseT. Mcnonb30BaHHBIA CIIMPT J1IeFKO BOCCTaHO-
BUTb J06aB/jieHHeM K HeMy 6e3BOJHOIO CepHO-KHCJOTO KaJjbliud,
KOTODBIH, B3aHMOJEHCTBYA C BOJOH, oOpa3yeT HepacTBOPHMbIH
ocafok. llocie ¢uabTpOBaHMA CNHPT BHOBb MNpHrolaeH Aas
paboThl.

HOas yckopeHHsI CYIUKH (OTONJEHKY MOXHO IOTPY3HTb Ha
3—4 mur B HaCblllleHHbI pacTBOP NoTaila, HepruyHo MOrJo-
mamuero Boay M3 c¢oromarepuana. [locie norpyxeHus He-
06X0JHMO YyJaJUTb H3OLITOK pacTBOpa C IOBePXHOCTH (hoTO-
MarepHa/ja NpoMOKaTe/lbHOK Oymarod. QotonieHky, o6pabo-
TaHHYIO TOTAlIOM, MOXKHO MeuaTtaTb, MHHys cywky. Has no-
CJEeAYIOer0 XPaHeHHs TaKyio (POTOMVIeHKY IoC/e MeuaTaHiusi
NPOMBIBAIOT BOAOH H HOPMaJbHO cCyIuar.

Cymka yckopsercsi, ecjgu Ha QoToMaTepnast HampaBHTDL
BEHTHJIATOPOM Harperblfl Bo3uyx. Oa1HaKO NpH 3TOM Cileayer
YVUUTHIBATh, 4TO BEHTHJIATOP MOXKer MOJAHATb Mbllb, KOTOpasl
NPUCTAHeT K 3MYJbCHOHHOMY c1010. UTo6Hn H3b6exkaTb 3arpss-
HeHHs1 QoToMaTepHasna M Co3JaTb Hanbonee 6saronpHATHbIE
YCJIOBHA CYLIKH, MOJBb3YIOTCA CVIUHJAbHBIM LIKadom, B KOTO-
poM HMeercsl GHIbTP, OYHUIAIOWHA OT NBLIH NOAOTPEeThIH
BO3AYX.

CyL1ecTBYIOT YCTPOHCTBa, B KOTOPBIX CYILIKA MPOH3BOJIHTCS
HH(MpaKpacHbIM H3JyueHHeM WM yAbTpasBYKoM. B stom ciyuae
CylIKa HAeT ObICTPO.

B npouecce cymxkH 4acTO NOBBILANOT TASHUEBUTOCTb 10-
BEPXHOCTH OyMarH, HCNo/ib3ys TIJasHLeBaJbHble CTaHKH, 3ep-
KaJbHble CTeK/J1a HJIH ApyrHe JabopaTopHble NMPHUCNOCOOIEH s .
['1siHueBaHHe COCTOMT B TOM, 4TO HabyXIUHH 3MY.bCHOHHBIII
CJOH NMpH BBICHIXaHHKH BOCTPOH3BOAMT MOJHPOBAHHYIO NOBepPX-
HOCTb, K KOTOpO# 6bl1a NpUKaTaHa IJsHUeBass HAH OCOBOTJIAH-
ueBas ¢orobymara.

HCNMPABJIEHHE ¢OTOIPA®HYECKOTO
H30BPA)XXEHH A

Heno6pokauecTBeHHOe H300paXkeHHe, MONY4YeHHOe H3-3a OLLH-
60K, IOMNYlIeHHbIX NPH CbeMke, QoTorpaguyeckoirn o6padoTke
WIH B TO3HTHBHOM IpOLECCe, B HEKOTODPHIX C.1yuyasx MOXIIO
HCTIPaBHTh. :

Cnoco6bl HCNPaBl1eHHA Je ATCA Ha TPH TPYNMbL XHMHue-
CKHe, ¢ororpapuyecKkye H MeXaHHUeCKHe.
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XHMHu4ecKoe HCNpaBJCHHE

K XMMHueCKHM crnoco6aM HCIpaB/jeHHs OTHOCAT ocjabJjeHue
HWJIH YCHJeHHe H300pa)KeHUs, yAajeHHe ByaJd M INSTeH Ha
dboTomarepuase.

dotomatepuan, npeiHasHaueHHbIH A5 UCIpaB/]eHHUs, HOJ-
sKeH 6bITb Xoporo o6paboTaH B (UKCHPYIOLleM pacTBOpe H Mpo-
MBbIT B Bofle. [IpHCYTCTBHE B 3MYJIbCHOHHOM CJ10€ PaCTBOPHMbIX
coJsiell cepebpa, THOCYJ/b(haTa HaTPUSA U APYTHX BellleCTB BbI30BET
rosiBJleHHe NOJIOC H NsiTeH Ha H3oOpaxkeHuH. [loatomy nepen
06paboTKOH B MCNPAaBJAIOLEM pacTBOpe (OTOMAaTepHasa HYXHO
JIONOJIHHTENIbHO UKCHPOBATh H NMPOMLIBaTh B Boge. JlomoJsHu-
TeJIbHAsl TPOMBIBKA He TOJMBKO YyAa/asieT U3 3MYJbCHOHHOIO CJ0s1
pacTBOpPHMbIe BellleCTBa, HO M co3jaeT 6osee 6JaronpusiTHble
YCJIOBHSI JJIsT paBHOMePHOro JeHCTBHS HCIPaBJAIOILETO pacT-
Bopa 1o Bcell MOBePXHOCTH (poToMaTepuaJa.

B uensix nperoxpaHeHHs! 3MYJbCHOHHOTO CJIOSI OT NMOBpeX-
JeHHH B npollecce o6pabOoTKH cjenyeT NpelBapHTe]bHO 3aly-
OuTb (poToMaTepHall.

Ecay Ha 3My/JbCHOHHOM CJ10e MMeIOTCSl CJielbl OT MNajblieB
WM IpYTHe 3arpsi3HeHHs], ero Heo6XOAUMO NpOTepeTh BATKOM,
CMOYEHHOH B 4eThbipeXXJOPHCTOM YIJepofie HJIH B YHCTOM GeH-
3HHe.

XapakTep JneHCTBHs HCNPaBJSIOLIET0 pacTBOpa 3aBHCHUT
OT ero coctaBa H CBOHCTB obpabaThiBaeMOro (poroMaTepHaja.
PexxuMm 06paboTKH /IS KaxKJ10ro UCIPaB/AseMOro H306paxeHus
YCTaHaBAHUBAIOT 1O 1pobe.

M3o6paxkeHne, HMelollee [MOBBILIEHHYIO IJIOTHOCTD HJH
BValb, MOKHO HCIIPaBHTb OC.1abjieHHeM.

Ocnab6.1eHHe—npouecc, NP KOTOPOM HeKoTopas
4acTh MeTa.1JIH4eCKOro cepebpa, COCTaBAAIOLIEIO H306paxKeHHe,
yjansieress M3 3MY.JbCHOHHOrO cJjosi cdoTomarepuana.

B 1ipolecce ociabiaeHust U3JHILHEe MeTalJIHueCKoe cepe6po
B 3MY.IbCHOHHOM CJI0€ [lepeBOAUTCS B COeHHeHHe, PaCTBOPHMOe
B BO.le, B pacTBOPe THOCY.1b(paTa HaTPUSI MJIH IPYroro BellecTBa.

doromatepuas oc1abag10T B TOM CJydae, eC/IH H300paxke-
HHe HMeeT OO/IBLIYIO NJIOTHOCTb, MEIAMOLLYIO ero 1eyararb HJH
NpOeUMpoOBaTh Ha 3KpaH, MOBBLIEHHYIO Byalb, H3-3a KOTOPOH
H300paxKeHHe OKasblBaeTcss CepbIM C IM/10XO0 pPas3uYMMbIMU
JeTaNSAMH.

[ns ocaabaeHHss MPUMEHSIIOT eJe30CHHEePOAMCThIN Kalui,
MapraHuOBOKHCABIH KaJlu#, JBYXPOMOBOKHC/AbIH Kanwuii, nep-
CyabdarT aMMOHIsA, XJOPHOe KeJe30, THOCy/abhaT HaTpud,
CepHYI0 KHCJIOTY, XJIOPHCTBIH HATPHH, CY/Jb(QUT HAaTpHUs U AP.
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Ocnabnedde u300pa)keHWs NpoTekaeT B JA B a 3Tana:
B NepBOM—/JHUHAA YaCTh MeTAJTHYECKOTO cepebpa OKHC-
Jsiercsi — or6e1HBaeTCsl; BO BT O P O M — OKHC.1eHHOe cepel-
po pacTBOpseTCH.

Ilpouecc ocrabieHHsi MOxeT ObiTb NpoBeleH B O J H O M
W1 1 BY X pacTBOpax.

OnHopacTBOpPHBH cnocod BechbMa pacnpo-
CTpaHeH, TaK KaK N03Bo/I5eT Pery/JUpOBaTh CTelleHb oc1ab/1eHH
HeMocpeACTBEHHO B INpouecce 06paboTKH ¢oToMatepHa.la.
K HegocTaTkam OAHOPAacTBOPHOro crocofa cJjaeayeT OTHECTH
HeCTaGUIbHOCTL ero cBoicTB. CKOpocTh oc/ab/ieHHsl B OfHOM
1 TOM >Ke pacTBOpe H3MeHseTCs CJaelVIon KM 06pa3on: B Haya.l
npouecc Hier ObICTPO, 3aTeM 3aMellsfeTCl M CIYCTA He3HauH-
TeJbHOe BpeMfl MOJHOCTBIO IIpeKpaiaercs.

[lpp nByXpacTBOpPHOM cnoco6Ge npouecc
oc/1ab/1eHHs1 OCYLIEeCTBJIdeTCsl B JBYX OTJAe]1bHbIX pacTBOpax.
CrabunbHOCTh CBOHCTB PAacTBOPOB B 3TOM C/Jyuae 3HAUHTENbHO
Bblille, TAK KK He MPOHCXOAMUT BOCCTAHOB.JIEHHS OKHCJIHTeIf
pactBopuTeieM. Ecan TpebSyercAA MOIYYMTb OJIHHAaKOBble pe-
3yabTarhl ocaableHust 15 60JbLIOTO KOMHYeCTBa MaTepHa.la
HJIH eci# HeoOXOJMMO COXPaHHTb paGouyde PacTBOPbl, I0/b-
3yIOTCSl JBYXPacTBOPHbIM crnocofoM. OxHako B 3TOM C.lyuyae
Oy/eT 3aTpylHeH KOHTDPO.b 3a oc.Jab.leHHeM H300pakeHHs BO
BpeMs 06paboTKH, TI03TOMY DeKOMeHAyeTCs JeaaTb Npobbl H MO
HUM OMnpejedsiTb pexuM 00paboTKH oci1ab.1saeMoro usobpaxe-
HuS.

Hanbosee pacnpocTpaHeHHBIMH SIBASIIOTCA  OCJabHTeNH
C 2Ke/1e30CHHePOAMCTLIM Ka/lHeM W THocy/bdarom Hatpus. [Ipo-
Lecc ocnaabjeHHsi MOxeT ObITb BbIpa:KeH Tak:

4Ag+ 4K, [Fe (CN),] = 3K, [Fe (CN),] + Ag, [Fe (CN),].

JKesesucrociHepoancToe cepe6po Agy[Fe(CN),] nox neiict-
BHeM THOcy/bdaTa HaTpHsA TeDPeXOAMT B Jerko pacTBOPHMOe
CoelHHeHHe, YyaasseMoe M3 35MYJbCHOHHOIO CJIOSI BO BpeMs
npomblBKH (oTomMaTepuala BOAOH.

OcnabJennte no feficTBUHIO Ha ¢oTorpaduyeckoe H306paxe-
HHe MOXKHO pa3/leIMTb Ha TPH BHJa: NOBEPXHOCTHOE, NPOMOPLUU-
OHa/IbHOe U CBepXNpornopuuoHaibHoe. Takoe feeHHe gBaseTcs
YCJIOBHbIM, TaK KaK pa3/HyHble 110 CTPOEHHIO H300pakeHHs
B OJHOM M TOM K€ DacTBOpPe MOTYT OC/1ab/IATbCH HEOJHHAKOBO.

IloBepXHOCTHBM ocJableHHeM YyIalfior
OJMHAKOBOE KOJIHYeCTBO MeTaJIHYecKkoro cepe6pa co Bceit
NnoBepXHOCTH ¢oToMarepuasa. B artom cayyae Byasib ocna6-
Jsercs ObICTpee, yeM IJIOTHOCTH, o6pasyiouive H3o0paxkeHie.
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[pu nsuTe/1bHOM ocabaeHuH goToMareprasa MOryT HCUe3HYTh
He TO.JIbKO ByaJlb, HO I JleTa, 14 B TeHsIX, UTO U3MEHHT XapakTep
u306paKeHHs1 — OHO CTaHeT (o.lee KOHTpacTHLIM. [loBepXHOCT-
Hoe ocjabjeHHe NPHMEHSIOT IJS CHSITHS BYyaldd U I10Jyde-
HHsi TIPO3PAYHOrO H 4HCTOro (OHAa Ha IUTPHXOBLIX H300pa-
AEHHAX.

[TponopunonadbHbBM OcaabaeHHdeM yla-
JAIOT MeTaJjJinueckoe cepe6pO NMPOMNOPIHOHAJNBHO MJIOTHOCTSIM,
COCTaB/ALUM H300parkeHHe. B pesysabraTe TeMHble AeTa.qH
o6beKTa ocaabJaAlTCs MeHblle, 4eM sipKHe, M H306pakeHue
CTAHOBUTCA MeHee KoHTpacTHbIM. [IponopiuoHanbHoe ocnabie-
HHe NPUMeHSIOT AJ5 06paboTK H306payKeHuH, HMEeIHX NOBbI-
LIEHHYIO IIJIOTHOCTb M MOBBILIEHHBII KOHTPACT.

CBepDXNPONOPUHOHAJDbHBIM ocnabae-
HMeM VIATIAT TeM 60.blle MeTa/llHYeCKOro cepebpa, uem
Bbilie NTOTHOCTb H306parkeHus, 1 TeM MeHbllie MeTaL.THYeCKOTO
cepebpa, ueM HHMKe ILIOTHOCTb H306paxkeHusi. [lostroMy spkKo
OCBellleHHble U1l TiePe3KCIIOHUPOBAHHbIe JeTaal H300parkeHHs
CTAHOBSATCS MeHee IIIOTHBIMH, a TeMHble JeTaJi OCTaloTCs
npexxHuMH. KOHTPacTHOCTbL H306paxKeHHs1 CUIBHO TIOHUKAeTCs,
W HeraTHB, C KOTOPOro HeJsb3si 6blLIO NeyaTaTb Ha MATKOH ¢oTo-
6ymare, CTaHOBHTCSl NDHIOJHBIM J151 HOPMaJdbHOrO THNa ¢oTo-
6ymari. CBepXRpPONOPLHOHAAbHOe Oc1abs1eHHe TPUMEHSAIOT L5
CH/JIbHO TNepelposiBJIeHHbIX HEraTUBOB M OUYeHb KOHTPAaCTHbIX
U3006parKeHH .

M3o6paxkeHHe HeJOCTATOUHOH IITIOTHOCTH H3-3a HeJIO0MNpPOsB-
JeHHs] TMPaBUJILHO 3KCIIOHMPOBAHHOTO QoToMaTepHada WM
HEeMHOTO HeJlO3KCIIOHHPOBAHHOIO MOXXHO MCIIPaBHTb YCHJe-
HHEM.

Y cuaeHue — cnocob NoBbIIEHHST KOMTUPOBAAbLHOH HJIH
BH3YaJbHOH IJIOTHOCTH H300pakeHHst IyTeM HapallMBaHHS
HeMpo3payHOro BellecTBa Ha MeTalJlHueckoe cepebpo, COCTaB-
Jsioulee U306paxKeHHe, MJAH NYTeM ero OKpallMBaHMSA.

YCHJIeHHe MOXKHO NPHMeHATb TOJIbKO B TOM Cjyyae, ec/H
H3006p a)KeHHe UMeeT BCe HeoOXOAHMble JeTald H TpebyeTcs JHLLb
YBEJHUHTb ero OOHLYI0 MJIOTHOCTb, MOBBICHTb KOHTPACT H.IH
BLISIBHTb CJ1aG0 3aMeTHble JeTaJH.

s ycuJeHHs NPUMEHSIOT ABYXPOMOBOKHCABLIH KaauH, »e-
J1e30CHHEPOAMCTbIH  Kasaul, PONAHHUCTHIH aMMOHHH, HONUCTBIH
Ka/Iui, CEpHOKHCIYI0 Melb, a30THOKHCJBIH ypaHHW/, CONSAHYIO
KHCJIOTY W Ip.

¥YcuneHWe MpoTekaeT B AB a 9Tana: B M e p B 0 M — MeTali-
JIHUeCKoe cepeOpO OKHC/sieTCA — OT6GesqHBaeTC; BO B T O-
P 0 M — OKuCJIeHHOe CepeGPO BOCCTAHABJIMBAeTCA H HapaulH-
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BAeTCH MJIM OKPAaillHBaeTCsl KaKUM-JHGO BeleCTBOM, YBeIMYH-
BAIOIIMM NJIOTHOCTb H300paKeHHS.

[portecc ycuneHUs: MoxkeT OblThb NPOBeLeH B O I H O M HH
JBY X pacTBopax.

Hau6osee mHpokoe NpHMeHeHHe HaXOAWT ABY XpacT-
BOpHOe YycHJAeHMHe, TPH KOTCPOM H306paKeHHe
cHayaja oTOe/HBatOT, HalPUMep, B KHCJOM pacTBope € ABYXpO-
MOBOKHCJIBIM KaJileM. JTOT INpolecc MOKa3biBaioT CJAeLYHUIHM
ypaBHeHHeM:

6Ag + K,Cr,0, -+ 14HCI = 6AgCl -+ 2CrCl, --- 2KCI+7H,0.

3aTeM TIoc/e TIPOMBIBKH JoTOMaTepHaJsia u3o6pakeHne obpa-
6aTbIBAIOT HEPrHUHLIM NPOsiBUTeNeM. BO BpeMsi NposiBJeHUS
Ha BOCCT2HOBJIEHHOM cepebpe oTJjiaraerci TPYAHOPacTBOPHUMOE
coellHHEHHe XpOMa, KOTOpOe IOBbIIaeT IJIOTHOCTb H300parke-
HuA.

CyllecTByIOT TaKk Ha3blBaeMble TPOTpaBHB e yCl-
JUTeaH, 1p1o6paboTKe ¢ KOTOPBIMH MeTasla1uecKoe cepebpo
NepeXOAUT B COe/lMHeHMUe, ClIocoBHOe a1copOoHpoBaTh HA NCBePX-
HOCTH 3epHa OPraHuyeCKHH KpacuTe/b. ITOT KpacHTelb, OKpa-
MBass OKHCJeHHOe cepebpo, * yBeJIWYHBAeT KOINHPOBAJIbHYIO
NJIOTHOCTb H300paceHHusi. ¥YCHleHHe H300paKeHHsl OCYIlecTB-
JsieTcsl B ABYX pacTBOpax: N POT P aB H OM— POLAHHUCTOM
WM HOZHOM M OKpallUBalolleM-—C XPU3OHUAHHOM,
aypaMHHOM HJIH [NPYTHM KpacHTedeM.

Bau30K K 3TO# rpymne ycuauTeded cnoco6 ¢ Kpac-
KOOOpPaAas3sywWUWHMH BelleCTBaMH, IPUMeHsEMbI-
MH 17151 IBETHOrO U3cOpaxkeHus. B 3ToM ciyuae MeTaslinueckoe
cepebpo NepBOHAUYaJbHO OT6e/HBAETCS, a 3aTed 06pabaThiBaeTcs
B NIPOABUTeNe, COAeprKallen PacTBOPHMBblE KpackooOpasyloliHe
BewectBa. Ilo Mepe BoccTaHOBJeHHS cepebpa Kpackoobpasyio-
1iMe BellleCTBa (ePeXOAAT B KpacHuTe/lb, H, OTJarasachb Ha cepeb-
pe, YBeJHUHMBAIOT KOMHWPOBAJIbHYIO INIOTHOCTH H300paXKeHHS.

MHorue cniccofbl ycuJeHHS NOBBILIAIOT MJIOTHOCTb ByalH,
nosToMy H3o6paxkeHus, UMerolHe 6OJbLIYIO ByaJb, NIpelBapH-
TeJbHO 0Caa6af10T.

Hekortopble crnocobbl ycH/IeHHS! YBeJHUHBAKOT 3€PHHCTOCThb
H CHIXKAIOT Pe3KOCTh H300paKeHHs. K HUM OTHOCHUTCSl, HanpH-
Mep, XM HOHTHOCYJAbGaTHH A ycuiureao. M3obpa-
JKEHHS, YCUJIeHHble a30THOKHUCbIM Y PaHHJIOM U APYTUMH 10106-
HbIMH BeLUeCTBAMH, COXPaHSIOTCS [J0XO.

Ycusente no IeHcTBUIO Ha GoTorpaduueckoe H300pakeHHe
MOXKHO PaslejquTb Ha T p U BHAA: NPONOPUHOHA/IbHOE, CBeDX-
IPONOPUHOHANbHOE H CYIlepripONOPLHOHANBHOE.
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[IponmopuuoHanbHOE YCHJEHHE YBeJHUYH-
BaeT BCe IVIOTHOCTH H300Pa:KEHHA B OLHO H TO K€ KOJHYeCTBO
pas, 3a HCK/I04eHHeM OYeHb Ma/biX IJIOTHOCTeH, TOYTH He
ycuaHBawlHxcs. ITponopuHoHasbHOe yCHIeHHe TPHMEHSIOT
B TeX cJydYasix, KOrja Heo6X04HMO MIOBBICHTh IIIOTHOCTb H KOHT-
PacTHOCTb H300paXKeHHH.

CBepXnponopuHoHaJbHOe YyCHJEeHHE
yBe/HYHBaeT MaJible IJIOTHOCTH B H300pa)K€HHH 3HA4YHTEIbHO
cH/JbHee, 4eM cpeliHHe H 6oJIbLiHe MIOTHOCTH. CBePXNPONopLHo-
HaslbHOe YCHJ/IeHHe TIPUMEHSIOT A4 H300paxKeHHH, HMelo-
MK TeMHble JAeTajJH HeNOCTaTOYyHoH I/IOTHOCTH. KoHTpact-
HOCTb H300pa)KEHHsA OCTaeTcs NpexkHe#dl HJIHM HEeCKOJNbKO YMeHb-
aercs.

CynepnponopuHoHaJbHOe YCcHJeHHe
CH/IbHO TOBbIIIaeT KOHTPACT WITPHXOBBIX }H300paKeHHH.

doTtorpadHueckoe HcnpasaeHHe

dororpaduueckiie cnocoObl NPUMEHSHIOT JJ15 HCIpaBJ/ieHHs rpa-
Jalliy H NepCleKTUBB H300paxkeHus, a Takxke Aj1s 6ajaHCUpo-
BaHHs 1BETHOTO H300paxKeHHS.

I'paganuio H306paxkeHUs] MOKHO H3MeHHTb NpPHMeHeHHeM
MacOK BO BpeMsl NeuyaTaHHUsA WJIH HCNOJb30BAHHEM 3aTeMHUTeNel,
pery/aHpyoOIHX BHYTPHKAIPOBYIO 9KCNO3ULHIO (CM. cTp. 252).

13 MHOTOYHC/IEHHBIX CTOCOGOB MACKHPOBAHHU S TPEACTABISIOT
HHTepeC NeyaTaHHe C HEPe3KOH MacCKOH M 3/IeKTPOHHOE MacKH-
poBaHMe.

Hepesakasa MacKa— Hepeskoe MO3HTHBHOE H30-
OpaxeHHe, oTeyaTaHHOe ¢ HeraThuBa. Hepeskasi Macka, COBMe-
L{eHHAas C HeraTHBOM BO BPeMsl NeyaTaHHs, H3MeHSAeT Ipajaluio
H306paxKeHHa B MO3HTHBe, TaK Kak 4eM MNpo3pauHee Yy4yacTOK
B HeraTHBe, TeM TeMHee Y4YaCTOK Ha Macke.

[ H3rOTOBJEHHR HepPe3KOH MaCKH TPHMEHSWT MaJo-
UYBCTBUTE/JIbHYIO HeraTHBHYI0 MM Ay6sbHeraTHBHYIO ¢oToO-
tineHky. HeraTuB mneyaTaloT KOHTAKTOM, TOMECTHB MEXKIY
3MYJbCHOHHBIMU CJOIMH YHCTOE CTeKJO TOJIIMHOH 2—3 M.
DKCMO3HUUS NPU Ne4aTaHHH MacKH H PeXKHM NposiBaeHHs ¢oTo-
I/IeHKH CKas3blBAIOTCS Ha XapaKTePe MacCOYHOTO H300paXKeHHs.
UTo6bl UMeTb BO3MOXKHOCTb OTNeYaTaTh MO3UTHB HYMHOMH rpa-
JlauHH, H3TOTOBJSAIOT HECKOJBKO MAaCOK, NMO-Pa3HOMY 3KCHOHH-
POBaHHBIX H TpOsABJAEHHBIX. DoTON/NeHKH 00pabaTbiBaloT
B MeJJTeHHOPaOOTAIOIHX HEeTaTHBHBIX MPOABUTENINAX.

I'lpu neuaTaHuH NMO3UTHBA HEraTHBHOE H300paXKeHHe NOMKHO
ObITh OYeHb TOYHO COBMELEHO C H306paxKeHHeM MaCKH, KOTOPYIO
[1016HPAIOT MO ITPOGHBIN TO3UTUBAM.
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DNeKTpPOHHOE MAaCKHUPOBAHHU e — Crnocob
H3MeHeHHsl TpajalMH TO3HTHBHOrO H3006pa)KeHHs NyTeM pas-
BeDTKH HeraTHBA MO JleTa1IM U NledaTaHHUs1 HX B PAa3HOH CTelleRu
YCHJIEHH HJH ocaabieHus.

D/IeKTPOHHOEe MaCKHUPOBaHHe OCYLIeCTB/AsETCS CllelHaJbHbIM
3J€eKTPOHHO-KOMHPOBAJbHbIM  NPHGOPOM,  KOTOPbI  HMeeT
3JIGKTPOHHOJTY4€eBYlI0 TPYOKY M YCHJIHTEIbHOE YCTPOHCTBO,
ofecreynBallle MOJy4yeHHe [JOOPOKaueCTBEHHOrO MO3HTH-
Ba C HEraTHBA CO 3HAYMTEJbHBIMH TpaJalluOHHBIMH HeJOCTaT-
KaMH.

TIpuHUMN JeHCTBHS 3JeKTPOHHO-KONHPOBAAbHOrO npiéopa
OCHOBaH Ha MO03JIEMeHTHOH pa3BepPTKe HeraTHBHOIO H300parke-
HUSl U YCHJIEHHH HWJHM ocsiabseHHH OTHe/NbHbIX JeTasneH 3TOro
U306paKeHHsT 3J1eKTPHYeCKHM NyTeM BO BpeMsl NMeuyaTaHHs Ha
NO3UTUBHLIH ¢oToMaTepuas. I3o6paxkeHue, oOTNeyaTaHHOe B
3TOM NPHEOpe, OKa3bIBAETCsl He TOJbKO C Jy4iiel rpalalHOHHOH
XapPaKTePHCTHKOH, HO H ¢ 6oJjee YeTKHMH JeTa.IsIMH, 0COOeHHO
MaJblMH 1O pasiepy. 3TO BecbMa BaxKHO 1158 MHOTHX BHJOB
tororpacuu: aspodororpaduH, peHTreHOrpaguH, pernpoayk-
LHOHHOH H T. I.

BeposiTHO, 3.]eKTpOHHO-KONHPOBaJbHble NPHOOPBl HaHAYT
LIHPOKOe TIpHMeHeHHe B pellakluusX raseT H KypHaJOB AJs
HCIIpaBJeHUs1 H300pakeH’H, CleJaHHbIX B KOCMOCe HJH MOCTY-
nawowux no d¢ororeserpady H HUMeOWHX JedeKTbl OT IOMeX,
BO3HHUKAIOIIHX TPH HX Tepeaaye.

HckaxkeHue nepcrieKTHBB B H306paXKeHHI YCTPAHSIOT MyTeM
€ro TpaHcOpMHPOBaHHS BO BPeMsl MPOEKIIHOHHOTIO fedaTaHHs.
(TexHuka TpaHchHOPMUPOBAHHS H300paXKeHHS H3JI0XKeHa Ha
cTp. 265.)

banancupoBanune LBETHOTO H306paXKeH s
UMeeT UeJblo TMONY4YHUTh NMPaBAONof0GHOe H300paXKeHHe 06 beKTa
CBEMKH C TIOMOLIbIO KOPPEKTHDYIOWIHX CBeTO(PHIbTPOB, TNpH-
MeHsieMbIX TpH NeyaTaHHH no3uTuBa. (TexHuka mopbopa Kop-
PEKTHPYIOLHX CBETOPH.IbTPOB H3J102K€Ha Ha cTp. 255.)

MexaHHueckoe HCNpaBACHHE

Mexannueckue cnoco6bl HCNPaB/ieHUs H300paKeHHs NPUMeHsI-
10T JUIsi YCTpaHeHHMs llapanuH, TOTePTOCTell, TOUeK H APYTHX
NepeKTOB Ha 3MYJbCHOHHOM CJ0Oe UJAH Ha ToatoxKe ¢oro-
MartepHaaa.

Tlox MNeXaHIYeCKHMH crocobari MOHHMAIOT Pas3IHYHOro
BHJa peTyllb, Hamnpumep 3ajlelKy [JedeKTOB KapaHAalloM,
KpPackamMy, BbiCKaOaHBaHHe CKaJbleasiMH, HOXaMH W T. 1.
(cTp. 296).
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®OTOJIABOPATOPUSA

doTonabopaTopHH MOTyT ObiThb Becbma pasHbii (puc. 70) —
OT NPOCTefwX B BHIe YeMOLaHa JO MPOMbIUILTIEHHBIX, KOTODbIE
HMelOT pelaKilMi raseT U KypHanos, dortoaTelbe, KAyObl U APY-
rHe yupexIeHis.

[Nomemienue, mnpeaHasHayeHHoe nas  QoroaabopaTopuH,
JIO/KHO ObITh CBETOHeNPOHHLAeMblM. 1151 3TOro HCMO/b3yIOT
WITOPbl, TaMOVDPLl H JPyrHe MpHCNoOcob.1eHHs .

Puc. 70
doTosabopaTopHa: @ — CBeTOHeNnpOHHUaeMblil SIWHK. 6 — 062
pyAoBallite BaHHOfl KOMUATH, 8 — JabopaTopHslil CTON

B 601b1ux $oT01a60paTOPHUAX JOJKHB! ObITh ClelHadbHbIe
CTOJbl, JIEKTPOLIUTbI C PO3eTKaMH AJS MOAKJ/IIOUEHUS DPa3HbIX
npu6opoB, mKadel AJs XHMHMKATOB M DAacTBOPOB, Xopoiuas
BEHTHJASALMKSA H BOJAONPOBO.

B nomauniHedl ¢orosabopaTtopHu, B KOTOPOH MO/b3YIOTCA
OGLIYHBIM CTOJIOM, 1MOJ 6aUuKH M BAHHOYKII C PACTBOPaMH CJIefyeT
TIOLJIOXKHTb B HECKOJbKO C.10eB Ta3eTbl, YTOObl OHH BIIUTHIBAJIH
B ce6s1 c/lyyaiiHO NMPoJaUTble pacTBOPbl. BaHHOUKH ¢ pacTBOpaMHu
pasMelaloT TakK, yTobGbl pAAOM C (OTOyBenHuUTesaeM CTOAJ
NpPOsIBUTENb, & (UKCHPYIOUIHHA PAcTBOP — KaK MOXHO OJ/HKe
K BAHHOYKe C BOJOH /151 MPOMeKYTOUHOH NPOMBIBKH H PAIOM
C BAHHOYKOH I/ OKOHYaTeqbHOH INPOMBIBKH ¢oTOMaTepHaJa.

[foMuMo crneuuanbHOro o6OPYyNOBAHHA B Ja6OpaTOpHH
Ke/1aTtelbHO HMeTb: OYyTbliIH, KoJObl, MEH3YDKH, YallKH, CTeK-
JAHHble TIPOBHDPKH, LHJAHHADPHI MepHble, J0:XKH (hapdopoBbie
WJIH 11/1aCTMAcCOBble, CTeKJIsIHHble NMaJOUKH /151 pasMellIiBaHHUs
PacTBOpOB, 3/IeKTPHUECKY!O IJIHTKY, IPOGKH, TePMOMETPHLI, Xa-
JIaTbl, NOJIOTEHLa, TPANKH H MPHIUIENKH.,
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IlpuroToBiense pacreopos

Pa6otaroniuii B (oTronabopaToOpuH J0JXKeH TIPHYYHTb cels
K aKKypaTHoMY O0pallieHHI0 ¢ 060pYyAOBaHHEM, 110CYJ0H U XH-
MHKAaTaMH. 3arpsi3HeHHYIO NIOCYy CelyeT MbITh TOT4aC Mocie
OKOHuaHua pabothl. Henonyctumo 3arpomoxnath goroiabopa-
TODHIO HeHYXKHbLIM HJIH UCNIOPYeHHBIM 06OpynoBaHueM, O1TOMH
nocyjiof, Tapofi OT XHMHKaTOB H Ap.

Pa6oratouiut B ¢oT01a60paTOPHH 10JXKeH 3HATh OCHOBHbIE
CBOHCTBA IIPHMeHSeMbIX BelleCTB H pacTBOPOB, CTeleHb lIX
5$1I0BHTOCTH H CITOCOOHOCTb HEKOTOPHIX BelileCTB BbI3BAaTh MOXkap
WM B3pLIB.

JlerkookucaaoniHecss NPoOsIB/ISIOUIME BellieCTBa — MeTO,
THIPOXHMHOH, (EeHUIOH, aMHIOJ, TJIHUHUH, NapaaMHHOAUSTHJ-
aHWJHMH, STHJIOKCH3THJNapajeHHIeHIHaMHH H JAp.— cJeilyeT
XPaHUTb B MOCYyJAe, 3aUlHIIAIOLIEN 3TH BeleCTBa OT IeACTBHS
BO3LYyXa.

Iloram, eakuit Harp, egkoe Kajdd MU ApyTHe BelIeCTBa,
o0safaolUire CriocO6HOCTBIO MOTJIOLATD BJIATy H3 BO3yXa, HY#-
HO XPaHUThb B NOCYJe ¢ napadyHipOBAHHOI KOPKOBOHA NPOOKOH.

CepHas ¥ coisiHasi KUCJIOTH JOKHBl XPaHUThCS B GyTHIAAX,
3aKPHLITHIX Pe3MHOBOH NPOOKOi; a30THasa KHCJI0Ta — B COCYHe
¢ NpUTePTOH NMPOGKOH, YKCYCHaa KHca0Ta — B OYTblLIKe C KOp-
KOBOM MNPOOGKOH H T. .

CepHHCTBIH HaTp, THAPOCYJIbOHT HATpHsl, MeTabHCYJbHT
Ka/JIul U HAaTPHS, POJAHUCTBIA KaJHH, JJHMOHHOKHCI0e aMMHay-
HOe #eJjle30, XJAOPHOe Kede30, KBACLbl XPOMOKaJHeBble H iKe-
JlesoaMMHa4yHble XPaHAT B 6GaHKaxX € 3aJUTBIMH napadHHOM
npobKamH.

Cyapdpur Harpud, cyabdaT HATPHA, COIY, THOCYAb(AT
HaTPUA, YKCYCHOKHCALIH HATpHH, MapraHUOBOKHCJbIA KaanH,
)KeJIe30CHHEePOJUCTHIN KaJui, XJIOPUCTBbIH aMAMOHHH, OeH30Tpu-
a3oJ, THAPOKCHUAAMHH XpaHAT B JIOGOH yIlaKOBKe, 3alliMllia-
10ljeil BeulecTBa OT MHblLIH.

Ha Bcex 6aHKax ¢ XHMHMKATaMH A0JKHBI OblTb 3THKETKH
¢ 06O3H2yeHHEM, YTO B HHX HAXOIHTCH.

[Mocyna ass XMMHKATOB ¥ PaCTBOPOB [0.1HA ObIThb BBIMLITA,
BhICYLI€HA W HMeTb MoA00pPaHHYI0 NPOOBKY, Tak Kak OGOJblUHH-
CTBO BeIlleCTB H PAacTBOPOB MPH CONMPHUKOCHOBEHHH € BO3JYXOM
MOTYT HCHOPTHTbHCS.

TBepible XHMHKATbI IPY XPaHeHHU B OAHKaXx C.1eKHBAIOTCs B
NJI0THble KOMKH. IToaTomy npesxze yeM 6paTth TBep0e BelleCTBO
H3 GaHKH, ee HYKHO NOTPSCTH 3aKPLITOH. 3aTeM OTKPBITh GaHKy
M PaspbIXJIHTb KOMKH ¢apgopoBbiM HIH N.1aCTMACCOBbIM ilIlidTe-
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JeM HJIH CTeKJAsiHHOH nasoukoft. TlpockinaBiinecsi Ha CTOM Be-
[11eCTBA HeJb3sT BCHIIaTh 0OPaTHO B GaHKY MW Hesb3si HCHOJb30-
BaThb [/ MPUTOTOBMEHUSE pacTBopa. X HMHUKaThl YA00HO 6paThb
(papopoBOii H.TH MJACTMACCOBOH JIOKKOH.

B3BemndBaHHe XHMHKATOB CJeldyeT HPOH3BOAHTb TOUHO,
npHYeM HX HeJb3sl HaChiIaThb Ha YallKy BecoB, a Npeasapi-
TeIbHO HYXKHO IOMJIOXKHTb KyCOdeK OYMaXKKH.

KonuuecTBO TBEpPJOro BellecTBa, KOTOPOE MQXKHO pacTBO-
PHTb B ONpe/le/leHHOM 0ObeMe BOJBI, HMeeT Npefesl, 3aBHCAIHH
OT CBOHCTB B3STBIX BelECTB H OT TeX YCJOBHH, B KOTODPBIX NPo-
H3BOAAT pacTBOpeHHe. BO MHOTHX CiyuasX pacTBOPHMQCTD
TBEP/I0T0 BEleCTBA MOXHO MOBBICHTD, €CJIH PaCTBOP HarpeBarth.
Hekotophble BellecTBa COCTABJISIOT HCK.JIIOYeHHe M3 3TOro Ipa-
BuJja, Hanpumep Ge3BOJHAsA COJA JIy4ule BCEro pacTBOPSeTrcs
npn temneparype 35,2°. Bosee Hu3Kast WM BLICOKas TeMrepa-
Typa yMeHblaeT pacTBOPHMOCTb CoAbl. HekoTopole BelllecTBa
MpH BLICOKOH TeMIepaType CIIOCOOHBI Pa3pyllaTbCsi, HO3TOMYV
BCerja cJ/elyeT NPHIEPKHUBAThCS peKOMeHJauui, yKasaHHbIX
B pellellTe pacTBopa HJHM B CleHHaNbHWX TFab/auilax.

CKOpOCTb pacTBOpeHHS XMMHKaTa 3aBHCHUT OT pa3Mepa ero
yacTui. YeM KpynHee KYCKH, TeM MeNicHHee HeT PacTBOpeHMe.

[lepex npuroros/eRHeM DacTBOPOB AJiE KaXKJ10TO H3 HMX
JoJXHa ObITb MOAroToBVIeHa IHOCyAa: OfHa — A paboTsl,
Apyras — 1714 XpaHeHus pactsopa. [locyny nojesHo npeasa-
pHTe1bHO MPOrpagyvpoBaTb MePBbIM LHJIHHAPOM, OTMepUBas
MM OMpefleTeHHOe KOJTHYeCTBO BORLL H Nepe/iBasi ee B IPalyH-
pvenyto nocyxy. Ecan mocyna npospaynas, TO OTMETKH AeNaloT
Ha CTeHKe BOCKOBbIM K&paHAALIOM, [POBORS uepTy, COBIajaa-
IOLYI0 ¢ YPOBHeM BOAbL B cocyle. I1pw uenonb3oBaHHH HeNpo-
3pavyHOM MOCY/bl OTMETKY 1e/1aloT BHYTPH ee 3MaseBod Oesok
kKpackoil. Kamayio uepTy oTMeuasor ilHeppoil, NokasblBaioieii
eMKOCTb.

MHorue pacTBOpbl MOC/de HPHUTOTOBJIEHMSt HEOGXOLMMO
¢uabTpoBaTh. IlpocTeiinnii cnoco6 — HCNOAK30BaTh GHIBTPO-
BaJbHYyl0 Oymary, KoTtopasi He M{OK/eeHa, OoJee YHCTa IO
COCTaBy H BOJIOKHUCTA. PHABTPOBAIbRYIO GyMary yK.JIaIHBaiOT
B BOPOHKY Ha 3—5 mm. YKpenHB BOPOHKY Hal COCYHOM,
pacTBOp NponycKawT Yepe3 (UALTP, KOTOPHH OYyAeT MPOYHO
AepKaTbCA B BOPOHKe, €CJH €rc CyXOH Kpa#i CMOYMTH BOJLOH.
HaauBas pacTBop B BOPOHKY, HYXKHO CJENHTH 33 TeM, YTOObI
pacctosiHde OT MOBEPXHOCTH >KHAKOCTH [0 BEePXHEro Kpas
Gymaru Gblio He MeHee !/, ca. '

Cocynpl ¢ pacTBOpaMH 3aKYNOPUBAKOT Pe3HHOBBIMIH, KOPKO-
BBIMH WJIH CTEKISTHHBIMH NPo6KaMu. I1pi NIUTeIbHOM XpaHEeHHH
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pacTBOpoB NpoOKH 3aJWBalOT BOCKOM HJH napaduHoM. Yacro
NO/Ib3YIOTCS OOBIYHON JeTCKON COCKOH, ee HaleBaloT Ha NpcOKy
U 1ocjie 3aKynopuBaHMs OTTMOaloT Kpas Ha TOpJBbIIKO 6Y-
TBLIKH.

PacTtBopel, ObiBLiMe B ynoTpeGJeHHH, CjelyeT JAepikaTtb
OTJAEJbHO M He CMelIHBAThb CO CBEXHMMH, TaK KakK paoTaBLuHe
pPacTBOPHI He TOJNILKO XY>Ke CaMH COXPAaHSMIOTCS, HO MOPTAT CBe-
JXHe DPacTBOPHI.

[ MbITbAA 3arpsi3HEHHOH IOCYAbI HAN0 MOJb30BATbCSA
MBIJIOM M CHHTETHYECKHMH MOIOUHMH BellleCTBaMH, a Takxke Gy-
MaKHbIMH caJipeTKaMH.

C6op cepebpa

dortorpaduueckass NpPOMBILJIEHHOCTh TNOTpelJasieT OrPOMHOe
KOJIM4eCTBO BeCbMa JeUIIMTHOIO MeTaJsInYeCcKoro cepeopa. Ha
co3jlaHue ororpacpHueCcKoro H3obpa)keHHs pacxonyeTcs JHIlb
HeGoJsiblas nons cepe6pa. Oxouo 70% norpebiasieMoro cepebpa
npu o6paboTKe (oroMaTepHaloB IePeXOAHT B (PHKCHPYIOUIHE
pacTBophl. ITO cepeGpoO JIeTKO H3BJjeub H3 DUKCHPYIOUWHX pacT-
BOPOB AJIA IIOC/JEAYIOWEr0 HCMNOJNb30BAaHHA NMPH H3rOTOBJIEHHH
CBeTOUYBCTBHTEJIbHbIX MaTepHaJIOB. [J1A 5TOH LesH NPUMEHSIOT
XUMHYECKHH WJIH 3JIeKTPOJHTHYeCKHH Cnocob.

UsxumMuueckunx cnoco6oB BbleleHHs cepebpa
HaXOJHT ILIHPOKOe NPUMeHeHHe CYAbPHAHBH CnOCOG6:
B ¢uKcHpyowHi pactBop BBOAST [0%-HBIi pacTBOp TeXHH-
4eCKOr0 CepPHUCTOTO HaTpa, KOTOPBIH BLI3bIBaeT ObLICTPOe
BbINIaJleHHe YePHOTO XJONbeBUAHOIO 0CajKa, NPeACTaBJsIOUEro
cofoii cepHucroe cepe6po. OGpa3oBaBLIMHCSH NacTOOGPA3HbIN
0CaJIoK (u1aM) OThHIBTPOBBIBAIOT H BLICYUIHBAIOT JIO NTOPOLIKO-
ob6pasHoro cocroanusi. s ocaxieHusa 1| 2z cepebpa B
(buKCHpYIOWHH pacTBOP BBOJAT OKOJO | 2 CepHHCTOro Hartpa.

CynbduaHell cnoco6 saBJisercs HauboJee NPOCTLIM M Ha-
JieXKHBIM. OlHaKO OH HMeeT CYIIeCTBEHHbIH HeJJOCTaTOK, TaK KakK
B Tipoilecce 00pa30oBaHHsi CEPHUCTOro cepebpa MPOUCXOIUT
UHTEHCHBHOE BblJe/leHHe cepoBojopona. IlostoMy cy/bduiHoe
oca)klieHHe cepebpa BelyT B XOPOLIO BEHTHJIHPYeMOM MoMellle-
HHH.

[Ipy MCNOJBL30BaHHU TH APOCYAbGHUTHOT O Ch O-
co6a B ¢uxcupyomuit pactBop BBoAAT 10%-HbI pacTBOp
ruapocyJibHTa HaTpUA U3 pacuera 1,7 e Ha | 2 cepeGpa (BOAHBIH
pacTBOp ruApocy/abhHuTa HATPUSA JIETKO OKHCAAETC KHCI0POAOM
BO3/lyXa, BCJeEICTBHe Yero pacTBOP TI'OTOBAT HelOCPeACTBEHHO
nepen ynotpeGnenuem). ITpouecc ocamieHHs HJAeT MelJIeHHO,
Ha JHO cocyja ¢ (PUKCHPYIOWIMM pacTBOPOM BbINafaeT OuyeHb
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MeNKHH uYepHBIA [OPOLIOK, TNPeACTaB/somUA co60H MeTaJjlJlu-
yeckoe cepefpo. OcaxaeHHe MOXKeT OBITb YCKODEHO, eCJH
¢uKcupyoUU# pacTBop noforpets 1o 100°. IMocae ¢uibTpoBa-
Hus cepebpa (UKCHPYIOIUH pacTBOp NPHrojeH AJs Nocaeyo-
111er0 HCMOJIb30BAHH A, €CJIH K HeMy H06aBHTb OUCYJIBGUT HaTPHA.

CyliecTByeT ellle CN1oco6 ¢ TPHMeHeHHEM LLHUH-
KOBOH nbBJH. B 6yTblib ¢ (PUKCHPYIOIIHM PacTBOPOM
3aChiNaloT MHKOBYIO NbIb U3 pacuera 22 Ha | e cepebpa. [Ipo-
1ecc ocaxaeHHus cepebpa NMPOUCXONHUT Tak: B GYTHIIH, 3aJUTOH
Ha */, obpeMa QUKCHDYIOIIHM PacCTBOPOM C 106aBKOH LIHHKOBOH
NBJIM, B TedeHHe ABYX CYTOK BblAeIseTcs OCalOoK Ul1ama;
yTOOBI OCaXKIeHHe GBI NIOJIHBIM, PACTBOP NepHOAHUYeCKH B36aJ-
ThiBaIOT. TlosyueHHBIH L11aM OTQHILTPOBBIBAIOT H BHICYLIHBAIOT.

[Tpu mo00M H3 3THX CHOCOCOB OCaxXAeHHs cepebpa KOHeL
mpollecca Lesecoo6pasHO NPOBEPHTh, JJisl 4Yero B IPOOHDKY
HaJauBalOT (PUJALTPOBAHHBIA U OTPabOTAHHBLIA GHKCUDYIOWKIT
pactBop. Ilocsie uero 106aBasIIOT B NPOBUPKY HECKOJNBKO Kamnesb
10%-Horo pacTBopa cepHHcTOro HaTpa. OTCYTCTBHe UePHOrO
ocajlka Ha JHe NMPOGHPKH HJHM MYTHOCTH PacTBOpa YKasbiBaer
Ha NOJHOTY ocaxAeHHs cepe6pa. Ec/iu ke B pacTBOpe NOSIBUJICA
0CaJlOK WJIH PacTBOpP CTaJ MYTHBIM, €ro JONOJHUTeIbHO cjlenyeT
0o6paboTaTb LLHHKOBOH MNBIJbIO.

DJeKTPOTHTHUECKUH criocob BhlfeeHHs cepeOpa U3 (HKCH-
PYIOILUX PAacTBOPOB 0COGeHHO YAOGEeH M NMOTOMY IHPOKO pac-
npocrpaHeH. OH npocT U He TpeGyeT pacxofa XHMHYECKHX
BELIECTB.

Ocaxnenve cepe6pa BelyT B ClellMalbHBIX anmnaparax
C TIOMOIIbIO MOCTOSTHHOI'O 3JIeKTPHUECKOro Toka (puc. 71) uau
B CaMoJIe/IbHBIX annaparax (pHuc. 72), B KOTOPbIX 3J1€KTPHUECKH i
TOK BO3HHMKAaeT BCJEACTBHE PAa3HOCTH NOTEHIHAJOB, CO3JaBae-
MOH raJjibBaHUUeCKOH nmapoil aJekTpomoB. Ilas aToro ux usro-
TOBJISIOT M3 DA3HbIX METa/JOB, HanpuMep M3 LIMHKA U Me.H.
Ilpu nmorpyzkeHuH B UKCUDYIOUIUA PaCTBOP 3JEKTPOJOB H CO-
€JIMHeHHH TIPOBOJIOKOH WX KOHIIOB, HAXOASIIUXCS BblIlle YPOBHA
pPacTBOpOB, BO3HUKAET 3JEKTPHUECKHH TOK, MOA AeHCTBHEM
KOTOPOrO Ha MeIHOM INJaCTHHKe (KaTofe) OyAeT OCaKAAThCs
cepe6po U3 puKcupylowero pacrtsopa. Ilo okoHuanuu npouecca
BblJlesieHHOe cepebpo C MOBEPXHOCTH KAaToja JIerkO CHUMaercs.

CaMbIM TMPOCTBIM CIIOCOGOM cGopa cepefpa siBJsieTCs BbINa-
pHBaHHe (UKCUDYVIOIErO pacTBopa Jocyxa. B 3ToM cayuae
CYXOH ocallok GyAeT coiep:KaTh Bce cepebpo, KOTOpoe ObLIO
B (QUKCHDYIOLIEM paCTBOpe.

KosnyectBo cepeGpa B GUKCHPYIOIEM PAacTBOPe 3aBHCHUT OT
KOHIlEHTPALlMH TraJiocreHHja cepe6pa B CBETOUYBCTBHTEJbHOM
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c1oe QotoMaTepuana; oT ororpadguyecKoro HszobpaxeHus,
CO3JaHHOTO MeTa/lJIMYeCKHM cepeGpoM, cojleD:KaHHe KOTOpOro
MOXKET MeHSITbCSl B IUHPOKHX Npejlesiax, B 3aBUCHMOCTH OT CHOKe-
Ta CbEMKH, 3KCHO3HUHH H TNPOSBJeHHS ¢oTOMaTepHana; oT
KoJiHuecTBa 06paboTaHHOTO (poTOMaTepHaa; oT cocraBa (hukcu-
pYIOUETO PAcTBOPA H TEeXHUKH (HKCHPOBAHUS.

Puc. 71 Puc. 72
Annapar s OCarAc- Camofenbhblil  annmapar A4y
HHA cepe6pa ocaxknenus cepebpa

Hawn6osee noaubifi cbop cepebpa ObiBaeT B TOM Cayuae,
eCJId IpH HUKCHPOBAHHH NMONBb30BATUCH ABY X- UJIH TPeXpacTBep-
HbIM cHocobom 06paboTKu (oToMaTepHasna.

QUKCHPYIOWHKI pacTBOp Mepef ocaxJeHHeM I0/KeH OblThb
HCHATpaNbHBIM, A8 4ero KHC/ble U Nybsline pacTBOPbl HeHTpa-
au3ytoT 20% -HbIM pacTBOPOM efikoi uiesoyH. CocTosiHHe pact-
BOpa OIpejessitoT JIaKMYCOBOH GYMa)KKOH.

Co6paHHOe cepebpo B BHJe LIJaMa HJAHM JPYroro ocajika
npuHHMaeT MOCKOBCKHH 3aBOJ, BTOPHUHLBIX JparoueHHbIX MeTaJl-
JIOB.

Texnonorns o6paGoTKu QoTomMaTepuana

O6paborka (poTomaTepHaJa OCYUIECTBASETCS PALOM OTiepauHii,
peXKHMbl KOTOPBLIX 06YCJ/0BJeHbl TeXHOJOrHYeCKHM IPOLEeCCoM.
PexuM XxapaktepHsyeTcsi NPOJOJKHTEIbHOCTBIO H  ycCJo-
BUSIMH BBIMTOTHEHHS OllepaliMH.
ITpoAOANXHTEeAbHOCTDb OHNEpalHH— OTpe-
30K BpeMeHH, 3aTpauHBaeMblii Ha oOrepauHio, HalnpuMep oOT
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AMOMEHTA 1IOMPY2KeHHA B pacTBop GoToMaTepiaa J0 ero H3bsTis
u3 pacrsopa.

I ycaoBHAM BHIOJHEeHHS ONepPAUHH
OTIIOCATCSl TeMIlepaTyphl PacTBOpa, BOJBI H BO34yXa, a TaK:ke
crnocod o6paboTkH  doTonarepiana.

BONBLIMHCTBO MPOLIECCOB 3aBMCHT OT TEMIIEpPaTypbi: YeM
HIDKE TeMilepaTypa pacTBOPOB, TeM MeljleHHee HAET MNpollecc;
yeM BbillIe TeMNepaTypa, Ten GhicTpee HIET npoltecc. OnHaKo 3a-
)ieATeHHe H/AIH YCKOPeHHe TNpolrecca B 3aBHCHMOCTH OT TeMiiepa-
TYPBL IS Pa3HbIX POTONATePHATOB H PA3HBIX PACTBOPOB NPOKC-
XOJHT HeomMHakKoBo. IlosroMy Tabauiel, rpadukd, HOMO-
TpaMMbl, PeKOMeHJyenbie JI/Isl BHECEHUS MONPABOK B IPOIECCHI,
U4CTO OKAa3blBAIOTCS HETOYHLIMH.

Ha npouecc 06paboTKH doToMaTepHasa BJAUSIOT 1IePEMelLH-
BaHue pacTsBopa, ABIKCHHe BO3LyXa NPH CyulKe U Apyrue dak-
Topel. UeM 3HeprHuHee BO31elCTBHe Ha (oTOMaTepuald, TeM
ObicTpee HJeT Ipoliecc.

Pasnble no cocraBy NposABAAIOHIHE PACTBOPHI I10-PA3HOMY
AeHcTBYIOT Ha oTomaTepHad. ITporo/KUTETbHOCTD [1POsIBIEHHS
TOXK€E BJIMsAET Ha cBoiicTBa ¢oTtomaTepuana. C yBesnueHHeM Bpe-
MEHH TPOSIBJEHMS CBETOUYBCTBUTEIbHOCTb oTOMaTepHalsa
TMOBHILIAETCSA O HEKOTOPOH BeJTHUMHBI, IOCTOSTHHOR ISl JAHHOrO
9MYJAbCUOHHOTO cJjiost. [IpHueM CBETOUYBCTBUTEJNbHOCTb PacTeT
HeOJMHAKOBO Y pa3HbiX POTOMATepHa/IOB H B PA3HBIX NPOSIBJSIIO-
mux pacrBopax. C yujiHHeHHeM BpeMeHH INPOsiBJeHHS pacTeT
KOHTPAcTHOCTb (oToMartepHasa M TNOBHIIAETCA INIOTHOCTh
ByasH. CBeTOUYBCTBHTE1bHOCTb NOHMXKAETCS TeM O6oJiblie, yeM
KOpoue INpOsBJIeHHe, OJHOBPEMEHHO IOHMXKAIOTCA KOHTPACT-
HOCTb W NJOTHOCTb ByaaHu. C yKOpayHMBaHHeM BPeMeHU NPOsiB-
JICHUS B pa3HbIX MPOSIBASAIOHIUX PacTBOpax Mg pasHblX ¢oTo-
MaTepHa/ioB pPa3J/vyHa MOTepsi CBETOYYBCTBUTENbHOCTH H KOHT-
pPacTHOCTH.

115 onpejenieHust ONTHMAJbHOIO NPOsiBleHUsl GoTOMaTepH-
ala CJAYXKHUT CeHCHUTOMeTpPH A. OTeyeCTBeHHbIE 3aBOJbL
Ha OCHOBAaHHWW CCHCHTOMETPHUYECKHX HCMBITAHHH YKasblBalOT
Ha ynakoBke ¢oTomaTepua/ia WM B NMPUJIaraeMblX HHCTPYKLH-
AX TIPOAOIKUTENbHOCTb MPOSIBJIEHNS, B KAKOM PacTBOpe H IpH
Kakoi TeMIlepatype cJjeayer o6pabaTeiBaTh JNaHHBIH (oToMa-
Tepuan. Hanpumep, IlocTHHCKHUE XHM3aBoJ peKOMeHLYyeT obpa-
6aToiBaTh Qotomnenkn B npossuTede Ne 2 (FOCT 10691—63)
npu Temneparype pactBopa 20°: «Poro-32» u «Pot0o-65» —
6 mur, «Poro-130» — 8 mun, «Pot10-250» —12 Mun. Ilpu 3THX
pPexKUMax NPOAB/JAEHHSI UYHUC/JA CBETOUYBCTBUTENbLHOCTH (OTO-
TJIEHOK OYyAYyT COOTBETCTBOBATh 34BOACKHUM IIOKasaTessiM, yTo
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NIO3BOJIMT TNPaBH/JBHO 3KCIMOHHPOBAaTh ¢oTOMaTepPHa bl MNPH
ChbeMKe M TNOJYUYHTb J00pOKauecTBeHHble H300pa)KeHUs 110
NJIOTHOCTH, KOHTPACTHOCTH, BYasH U ADYTHM XapaKTe pHCTHKAM.

Oco6eHHO TOYHO AOXHbI COGMIOAATBCS PeXXHMbl 06paboTKH
LIBETHbIX (POTOMATepHAI0B, PeKOMEHJOBaHHBIX 3aBOJOM-H3rOTO-
BUTe/leM, TaK Kak 0alaHC 3THX CBETOYYBCTBUTEIbHBIX CJ0EB
paccyuThIBaeTCsl Ha onpefieieHHble pexxHMbl o6paborku. Hapy-
lieHHe TPOJO/TIKHUTENbHOCTH TMpPOSB/IEHHsT, COCTaBa pacTBopa
WJIH ero TeMNlepaTypbl MOXeT NPHBECTH K HapViueHHIO GasaHca
cdoromaTepHasna; H3MeHeHHe B peXXuMax o0OpabOTKH MOXKeT
CKas3aTbCH Ha CBOMCTBAX KAaXKAOTO H3 CBETOYYBCTBUTEIbHbIX
c710eB LBeTHOro doToMarepHana. B pe3sysnbrate H300parkeHHe
OyleT LBeTOMCKa)eHHbIM. [lo3TOMy cJelyeT HaCTOPOMXKEHHO
OTHOCHTBLCSl K YNPOLIEHHBIM /M YCKOPEHHBIA IpoleccaM o6pa-
5OTKH 1LBeTHbIX (oTOMaTepHa/I0B.

KoHTpoJsb pacTBopos

CocTaB U CBOHCTBA pacTBOPa XOPOIUO OLlEHUBAIOTCS XHMHYe-
CKHMH U CEHCHTOMETPHYECKUMH MeToxaMH. OjHaKO 3TH MeTOMbl
He Bcerja AocTynHbl dotorpady.

Has o6eluHOM (oTorpaduueckofi paGoTbl PacTBOPBI MOXHO
NpPOBEePATb C JOCTATOYHOH TOYHOCTHIO C MOMOUIbIO 3TAJTOHHOTO
H300paxceHHs.

DdTanloHHOe H3o06paxeHHe  MNpeICTABASET
cobolt usobpakeHHe 0ObekTa, cdoTorpapupoOBaHHOTO HJH
HaneyaTaHHOTO TIPH CTPOTO OJNMHAKOBBIX YC/IOBHsAX. st
KOHTpOJIST pacTBOpa 3aroTOBJ/ISIIOT CEePHI0 3TAJOHHBIX l306pa-
eHU, KOJIMUeCTBO KOTOPBIX 3aBHCHT OT oObera paboThl.

[TepBbifi 3Ta/10H 00pabaTbiBAIOT TaKoe BPeMs, KOTOpoe 6.113-
KO 1151 o6paGoTkH (oTOMaTtepHajsa B CBeKeNpPHTOTOBJECHHOM
pacTBope, HMeloOLIeM NOCTOSIHHYIO Temnepatypy. [locnenyrouive
3Ta/IoOHbl 06pabaThiBalOT B KOHTPOJIMPYEMOA pacTBOpe MNepej
KaxKAblM €r0 HCIOJb30BaHHeM MPH pexkHMaX, VCTaHOB/JEHHBIX
I NepBOTO 3Ta/IOHA.

ConocraB/jieHHeM 3TaJ10HOB JIeTKO OLIGHHTbL CBOHCTBA I1pO-
saButenst. [1a no6poxayecTBeHHOH paboThl pacTBopa H3ofpa-
JKeHHe Ha MepBOM 3Ta/d0He H Ha BceX MNOCAEAYIOWMX 3TaJOHAX
JIOJT2KHO OBbITb CTPOrOo OJMHAKOBBIM MO MJOTHOCTH, KOHTPAcCT-
HOCTH, NpopaboTke jeTastedl H NJIOTHOCTH ByaJdaH. EC/IH KOHTpPO-
JUPYIOT pacTBOp A5 NposiBieHHs ¢orobymaru, HeoOXOAHMO
CJ1edUTb 3a TOHOM OKpacKku H3006paxkeHis.

[IpoBepKy (HKCHPYIOWETrO PacTBOpPa MOAHO BeCTH NO Bpe-
MeHH, 3aTPauiBaeMOMy HAa OCBeTJ e H U e GOTOMIeHKH,
BbIGpPaHHOM B KauecTBe KOHTPOJIbHOMH. [la5 3TOro Ha CBETOUYBCT-
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BITEIbHBIH CI0H HAHOCST Kamilio (HKCHPYIOUEro pacTBopa
1 Ofpeae’sioT BpeMs, B TeueHHe KOTOPOro yuacTOK MOJ Karjeh
CTAHOBHUTCS Tpo3pauHbiM. CTaHAapPTHBIA 110 CBOHCTBAM pPacTBOp
JI0.KEH OCBET.1Thb KOHTPO/bHYIO (POTOMVIEHKY BCerja oJHHaKo-
BOe BpeMsl.

Or6ennBatolli, oc1abIsa0UHH, YCUIHBAOIWHE, OKpauil-
BalolHi 1 JpyrHe pacTBOPbI, KOTOPBIMH NOJAb3YIOTCH TIPH ofpa-
60TKe BUAHMOTO H3006paxeHHUs, COCTOALLETO H3
MeTa/JIHYeCcKOro cepebpa, MOXKHO NPOBEPATbL MO P O 51 BT € H-
HOMY 3TaJOHHOMY H306paxeHHw. Takoh
3TaJOH NOJYYaloT NPOSABJEHHENM B CTPOTO CTAHAAPTHBIX YC.10-
BHAX OJMHAKOBO 3KCINOHHPOBAHHOro ¢ororpaprueckoro nare-
puana. ITajloHHOe H300parkeHHe lieecOO6Pa3HO 3aroTOBHTb
3apaHee.

158 npoBepkH oTOeMBa0OLIero pacTBopa, HCMOJIb3YeMOro
B npoilecce 06paboTKH uepHO-6es10ii o6pauiaenoii hoToMIeHKH,
3TaJIOH CJIelyeT NMPOsIBUTb, NPOMBITh B BOJe U BbICYLIHTb B TeM-
Hote. [lepea Ka)KAbIM HCMOIb30BaHHEM PacTBOPa B HeM o6paba-
TBIBAIOT 4acTb (OoTOMATepuasda C 3TaJOHHBIM H306paXKeHHex,
KOTOPOe NOJ>KHO MOJHOCTBIO OTOeUTLCA 3a CTAHAAPTHOE Bpesd
IAs 3Toro pactBopa. HenonHoe oT6esHBaHHe 3TaJOHHOrO
n3006pakeHusl B TeueHHe MPeLYCMOTPEHHOrO BPeMeHH I10Ka3bl-
BaeT HCTOllleHHe pacTBopa. UTobel npouecc or6ejHBaHHA MpoO-
Texkasa TNPH HOPMaJbHBIX YCJIOBHAX, (POTOMATepHAM C 3TAJOHOM
cJefyeT pa3MOuUUTb B BOJe.

Ecau npoBepke MoaJIeKUT oca1abJA0IHHA pacTBOpP, 3TaJOH-
Hoe U300pa)KeHHe JOJMKHO OblTb CTaHAAPTHO MPOsiBJEHO,
xopowo o6paboTaHo B (UKCHUPYIOileM pacTBOpe, TLLATelbHO
NPOMBITO B BOJIe H BbiCYylIeHO. [lepes npoBepKo# pacTBopa ¢oTo-
MaTrepuas ¢ 3TajJOHHbIM H300pa>keHHWeM pa3MauuBaeTcsl B BoJe.
['To ckopocTH ocs1abiieHus 10 NOCTOSIHHOM MJIOTHOCTH 3TaJIOHHOr0
H306parkeHus, o6paboOTaHHOroO B NpoOBepsieMOM pacTBOpe, Onpe-
AeIs10T ero COCTOsIHMe.

[Tono6HbIM MeTOAOM C HMCMOJNb30BaHHEM COOTBETCTBYIOIIHX
3TaJJOHHBIX H306pakeHUH JIerko NPOBEPUTh U Ipyrye pacTBOPhL,
npuMeHsiemble A 00pabOTKH (OTOMaTepUaloB.

OcBexeHnne pacTeopoB

B npoiecce 06paboTkH (oTOMAaTEpHANOB PACTBOPHI H3MEHSIOT
CBOH coCTaB BCJEACTBHE Pacxoja OJHHX BellleCTB, HaKOIJeHHs
Jpyrux, o6pa3oBaHHA HOBHIX H CMeLIHBAaHHMSl C BellleCTBaMH,
3aHOCHMBIMI  (poTOMATepHaJaMH H3 1PYyrMX pacTBOpPoB. ITH
H3MeHeHHsl B PacTBOpPe CKasblBAIOTCA Ha CTabUAbHOCTH Mpo-
ecca c6paboTKyu poToMaTepuaaa.
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Has nopmep:kaHKksl NOCTOAHCTBA AeHCTBHS PacTBOPOB B HUX
BBOJSIT O C B € a0 I{ H e (KOMIEHCHPYIOIIHE HIH MOoJAKpen-
JAfAIWHNe) PAaCTBOPLH, KOTOPble HECKOJbKO OTJIHYAIOTCH
10 COCTABY OT pelenToB paboyHX pacTBOPOB. B ccBexarommx
pacTBopax OOBbIYHO Bblille KOHLEHTPALUsA HCTOLIaeMbIX Be-
IECTB H HH)XKe — HaKalJuBaeMbiX BellleCTB B npoiecce obpa-
60TKH ¢doTomatepuana. Hanpumep, B paboueM nposiBisioiem
pacTBOPe PACXOLYIOTCA NPOABJSAIONINE, YCKOPAIOLHe U CoXpa-
HAIOLIMEe  BellecTBa, & IPOTHBOBYAIHpYIOUIMEe — HaKamaH-
Batotcsi. [losToMy B ocBekalolieM pactBope 6o:ibilie MPOSIBISAIO-
1IHX, YCKOPAIOIHX H COXPaHSIOUIMX BellleCTB M MeHbille HJIH
COBCeM HeT NPOTHBOBYAJIHPVIOIMX BelllecTB. IlpHuemM coOOTHO-
LIeHHe BellleCTB 4acTo ObIBaeT HWHbIM, YeM B paboueM pacTsope,
BCJIEICTBHE TOTO, 4TO B ripouecce o6paboTky (poTomaTepHana
KOJIMUECTBO KaXJ10r0 M3 BeILeCTB MOKeT H3MeHSITbCH MO0-pas-
HoMy. Ha 3TH n3MeHeHHMA BJAHAIOT XapakTep doTomaTepua.ld,
NPONC/IXKHTENIbHOCTb HCII0.1b30BaHKsA pacTBopa, crnocob npo.e-
JeHHA olepaluH H T. X.

IIpu obpaboTke ¢oromaTepnasa B Oauke HJIH BaHHOYKe,
0COGEHHO ¢ MaJbiM KO/JHYECTBOM DAacTBOPa, OCBEXAIOWUM pacT-
BOPOM I10/1b30BaThCA 3aTPYAHHTENLHO, TaK KaK OH OyneT moj-
JepKHBATb 1IO0CTOSTHHble CBOficTBA pabouero pacTBopa TOJbKO
B TOM CJyuae, eC/1H CMOXET KOMIIeHCHPOBaTb BCe H3MEHEeHHs
B pafouem pacTBope. YTo6bl npaBHJIbHO PACCYHTaTb COCTaB
OCBEXKAIoWEero pacTBopa, Heo6XoauMo pabouuil pacTBOp MOJ-
BEPrHYTb KO/IHYECTBEHHOMY XHMHMUECKOMY aHaJjH3y H ofpeje-
JIWTh, KaKHe BellecTBA U B KAaKOM KOJHUYeCTBe CjelyeT BBECTH
B pabouuii pacTBop. Ha OCHOBaHHMH 3TOro aHaJjH3a COCTaBJASIOT
OCBEeXAIOWHUH pacTBoOp M onpenenasioT o6beM A0OaBKa.

OcBexkatolile pacTBOPHI HPOKO NMPUMEHSAIOT NPH MacCOBOH
06paboTKe ¢oTOMaTepHaNoB B MPOSBOYHOH MailiiHe, B KOTO-
poH KaIblH H3 MPOLEeCCOB JOMXKEH ObIThb CTPOro CTaHaapTt-
HbiM. OcBexkaloliHe pacTBOpbl 106aBJAOT B paboule pacTBo-
pbl  CrMeHaJbHbBIMH J03aTOPaMH, YCTAHOBJEHHBIMH Ha Ma-
UIMHAX.

3EPHHUCTOCTb $OTOMPAGHYECKOIO
H30BPAXEHHA

[lor 3epHUCTOCTbDHIO NIOHUMAOT  HeORHOPOIHOCTh
CTPYKTYpbl (poTorpaduueckoro H3obpakeHHs. 3epPHUCTOCTb
BO3HHKAaeT B pe3y.bTaTe psAa npuuuH. BaxkHefinas U3 HUX —
3epHMCTass MNpPHPOAA CBETOYYBCTBHTENBHOrO cjosi ¢oromare-
puana.

166



CBETOUYBCTBHTENbHbIA C.10H COACPKHT MIKPOKPNCTAT1bI
ra;1oreHHJIoB cepe6pa, pas HuHble MO QopMe, BelHUHHe, COCTA-
py H KOJIHYecTBY. MHKPOKpHCTaaJbl pacnpeieleHbl B C.loe
fecropsIouHO. ITa 0COGEHHOCTb COX PAHSIETCS 110C.1e 3KCIOHP 0-
BaHHA U NposiB1eHUs ¢oTromMarepuana. B npouecce nposBiieHHs
MHMKPOKPHCTA/11bl FaJ0reHUI0B Ccepefpa NpeBpaulaloTces B Mesdb-
yaiilure 3epHa MeTa/Llnyeckoro cepebpa. UTo6bl HX MOAHO
0bl10 Pa3.IHYHTb, TpebveTcA VBelHYeHHe NMouTH B H) pas.

B co3nanuu QoTorpapuueckoro H306paKeHHS TPHHHMAOT
yvuacTHe He orlelbHble 3epHA MeTa.L1M4eCKoro cepebpa, a nx
CKOMJIeHHA (dU3HYecKHe HJIH Kaxyullecs).

du3HUeCKOe CKONJeHHe— 3T0 06pa3oBaHie
cepe0pPSTHOro KOMKa 43 6JHM3KO pacnojioKeHHbiX IPYr K APYyry
3epeH BO BpeMsi NposiBieHHs1 ¢oromartepuata. KKOMKH MOryt
HMeTb Ty6uaTblil XapakTep BCJIeACTBUE BbileslelHst cepebpa npu
NposiBIeHUH B BHJe OUEeHb TOHKHX, OecrnopsioyHO CBEPHYThIX
HHUTell 1. 1H COCTOSTh H3 MIOTHCH Macchl Metadaaa. Ecau ¢ akeno-
HHPOBaHHLIMH MHKDOKPHCTA.1.1aMH TaJdoreErja cepebpa oka-
3bIBAOTCS B CONPHKOCHOBEHHH H HEIKCIOHHPOBAHHBIE MHKPO-
KPHUCTaNIbl, TO OHH TaKE MOTYT BOCCTAHOBHTbCSl U NPHHATb
yuacTHe B 06Pa30BaHHW KOMKa, YBeJHUHB ero pasMephl.

[I[ph KaxyumeMcsa CKONJeHHHU  OTAe/bHble
3epHa MeTaJlTHYecKkoro cepebpa, pacroJOKEHHbie B TOJLULe
5MY.1bCHOHHOTO /108 Kak Obl 1103TaXXHO, CYMMHDYIOTCA, Nepe-
KpblBass APYr Apyra NpH MNpPOeKLHH, H NO3TOMY KaXKYTCS KaK
OAHMH OOILKI U 60JbILIOH B AHaMeTPe KOMOK. DTH KOMKH, PasHble
Nno pasMepy H pacnpeleleHHIO B 3MYJbCHOHHOM CJIOe, AeJaioT
HEOJHOPOAHBbIM, 3ePHUCTHIM DPABHOMEPHO 3KCIIOHHMPOBAHHbIH
yyacToK ¢oTomartepuasa.

CreoBare/bHO, BlleyaTJeHHe O 3eDHHUCTOCTH yepHO-GeJsoro
H300pa)KeHHs1 BbI3BAHO He OTJAeJbHBLIMH 3ePDHAMH MeTaJJHye-
CKOro cepefpa, a KOMKaMH, COCTaBJSIOIIUMH 3TO H300paxkeHue.

LIBeTHOe H306paxeHHe TaKKe HMeeT 3ePHHCTYIO CTPYKTYDY,
CO3J]laHHY!0 BPEMEHHO CYIlleCTBOBABILMMH B Npoliecce 1IBETHOTO
NPOABJeHHs 3epHAMH MeTasJIHYecKoro cepefpa, KOTOpble U
06yCJOBHJIM TIPOCTPAHCTBEHHOE paclipefelieHde Kpacurtesel
B 3MYyJbCHOHHBIX CJOfX IBETHOTO (poTOMarepuaJa.

3epHHCTast CTPYKTYpPa UBETHOTO H300parkeHHs1 HECKOJIbKO
OT/IHU2eTCsl OT 3ePHHCTOH CTPYKTYPHl uepHO-0es0ro H3o6paxke-
Hifl, TaK Kak CBfi3b MeXJy pacnpe/eseHUerl 3epeH NepBOHa-
4YaJbHOTO cepeOpPSTHOrO M306pakeHHs H KpacHTeseH B 3MYJlb-
CHOHHBIX CJIOAX He SABJSETCA HeNOCPeACTBeKHOH, KaK CBA3b
MeX1y KpHCTaJJlaMH raJjoreHuaa cepe6pa H NPOSBJEHHbIM
cepebpoM. @opMa M pa3Mep 3JeMeHTAa LBETHOrO H306pae-
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HH5t He COOTBETCTBYIOT (pOpMe W pasMepy NPOSIBJAEHHOIO Cepe-
OpsiHOTO 3epHa, a CBA3aHbl C IPHPONOH KpacHTe s, obpa3yemMoro
B IIpollecCe LBETHOTO NPOSBJEHHSA.

OueHKa 3epPHHCTOCTH ¢oTorpadHuecKoro H3obpakeHus
OTHOCHTCSl K HaHbo.ee TPYAHbIM Ipo6.ieManm.

OzHa u3 BaxHeHHX 3a4a4 oTor paguueckoil IPOMbILL/IEH-
HOCTH — IIOBBICHTb  CBeTOYYBCTBHTEJIbLHOCTL (poTOMaTepHasa
M CHHU3UTb €ro 3epHHCTOCTb. B petieHnu sTofl npobeMbl JOCTHI-
HYTbl OO/blilie YCNeXH, HO L0 CHX IOp 3ePHHUCTOCTb 3aBUCHT
OT CBETOYYBCTBHUTEJNbHOCTH: 4YeM Bblllle CBETOYYBCTBHTENbHOCTD
¢oTomaTepuana, TeM KpynHee 3ePHHCTOCTb H300paxKeHHs .
IlostoMy B 1lensiX CHUZKEHHS 3ePHHCTOCTH pPeKOMeHAYeTCs
NPUMEeHATb HalMeHee CBeTOYYBCTBHTE/bHbIH QoToMaTepHall.

BblcOKOUyBCTBUTE/IbHBIMH (OTOMaTepHaJaMy cielyeT 110.1b-
30BaThCs JMIIb B TeX CJAY4YaX, eClH YCJOBHSl CbeMKH He M03BO-
JsOT ¢oTor padpupoBaTh 06bEKT Ha MeHee CBETOUYBCTBUTENbHOM
¢otonatepuane. OcobeHHO TLHIATEbHO ClelyeT BbIOHPaTh (OTO-
MaTepHaJs, NpejHa3HauyeHHbIH /151 GOJbUIOrO yBelH4YeHHsl H30-
Op aXKEHHA.

3aMeueHO, 4YTO H306paKeHHs OJHHX OODBEKTOB KaxyTCs
KPYITHO3ePHHCTBIMH, a JPYTHX — MeJKO3epHHUCTBIMH, XOTSl OHH
noJyueHbl Ha OQHOH (GOTONJIEHKe U BCe NPOYyHe YCJIOBHSA IOJY-
yeHusi H306paxkeHHs ObLUIM OAMHAKOBbl. PaccmaTpuBas 3TH
11306pakeHHsl, MOXHO OOHapyXHTb, YTO MaJIOKOHTPACTHbIE
06GbeKThl, UMelOUIMe KPYIIHble JeTa/lH, HanpHMep NeH3ax ¢ Oe3-
00.1a4HbIM He6OM, 3aHMMaromlMM O6OJblIYI0 YacTb Kaipa, HiIH
nefi3a) C POBHO OCBeILlEHHbIM CHEXHbIM I0JeM, HJIH 6oJblias
W OJHOTOHHAs CTeHa 3[aHHUf, KAXXYTC1 KDY HO3 e P HHC-
T bl M H. 3eDHHCTOCTb 3aMeTHa TaKXe Ha CPeJIHHX IO ILIOT-
HOCTH JeralsiXx u3obpaxKeHHs obbekTa. MenKue, TeMHble H CBeT-
Jible JleTaJy B paccMaTpHBaeMblX M300PaXKEHHAX KaXKyTCs MeHee
3CPHUCTBIMH.

M3o06paxseHus1 06beKTOB, B KOTOPbIX OTCYTCTBYIOT 6OJblUHe
M POBHble IO OCBellleHHIO JeTaJld, HanpHMep neisax ¢ odJay-
HbIM HeOOM, 31aHHe C apPXHTEKTYPHOH OTAEJIKOH H Ap., OUeHH-
BAlOTCsl KAK Me 1 K03 e pHHUCTBH e. C MOBBliLIeHHEM KOHT-
PacTHOCTH 00beKTa CbeMKH 3€DHHCTOCTb Kak Obl yMeHbllaeTcs.
[Toatonmy, Bbl6Hpas OObEKTbl H YCJIOBHA CbEeMKH, CleiveT yul-
TbIBATb CTelleHb YBeIHYeHHS H300pakeHHs NPH MNeyaTH.

B caabouiesqouHON cpene NposiBAsiiOUIHE BeilleCTBa He BbI-
AB/ISIIOT B NOJHOH Mepe CBOHO BOCCTAHaB.JIMBAIOLLYIO CHOCO0-
HOCTb M KakK Obl HeIONpOsBJSAIOT H300paxceHue, obecrieunBasi
TeM CaMbIM IOJyyeHHe IPO3PayHblX HEraTHBOB, OLEHHBaeMbIX
KaK MeJTKO3epHHCThIE.
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OueHb YaCTO 3epPHHCTOCTL MPHMUCHIBAIOT COCTABY [1POsB.IsA-
toliero pactBopa. B ¢Bfi3H ¢ 3THM c034aHO 60.1bILOE KO.IHYECTBO
peuenToB TaK Ha3blBaeMbIX M@ K 03 eP HHCTh X 1 p o
ABHTe.I¢€H.

MeKO3epHHUCTbie MPOABHTENH HMEIOT Ma.1yld aKTHBHOCTD,
He3HayHTebHYIO IeJOYHOCTb PACcTBOPA, GO/MBLIYIO KOHUEHTpPa-
MO CY.1bGHTa HATPHA H HHOTAA COAePKAT PaCTBOPHTEIH I'al0-
reHuaoB cepebpa.

Cnabolie0uHYI0 Cpelly B [1POABJAIOLEM PaCTBOPe MOJYYaoT
3a cueT NpUMeHeHHs OYPbl WM APYTHX lleso4ell B MaJOM KOJIH-
yecTBe. IlpHuem cama 6ypa, Kak ¥ JpyTHe LIEJTOYH, HHKAKOro
BJAHAHHA HA 3eDHUCTOCTb H300pa)keHHs He OKa3biBaer.

PacTBOpHTe/IH raJoreHua0B cepeGpa HCIoMb3YIOTCSA B MeJIKO-
3ePHICTHIX NPOSIBJAAIOIUX PacTBOpax A1 yMeHbllIeHUS pasMe-
poB cepeGpsIHbIX KOMKOB, CO3]al0IHX H306paxeHHe. PacTtBopu-
Te.1eM MOKeT ObITb Cy.ab(UT HaTPHSA, IO3TOMY ero BBOAAT B MpO-
ABHTENb B GOJBLIOM KO 1HYeCTBe. B HeKOTOpble MeJIKO3ePHUCTbIE
nposBUTENH A00aBAAOT poAaHHCThI Kanui. OH Takxe pacrt-
BOpSieT rajoreHujsl cepebpa, HO IeACTBYET MeHee aKTHBHO, 4eM
cyabduT Hatpua. B pesyabTrare 06paGoTKH HeraTHBHOro ¢oTo-
MaTepHasia NMPOSIBJAAIOWIMMH PaCTBOPaMH, COIEPKallUMMH pacT-
BOPUTENH, H300paxKkeHHe NO/IyyaeTcst MOHUKEHHOH MJIOTHOCTH
H MeHblUeH# 3epHHUCTOCTH.

Beenenue B nposiBAAOMmMUE  pacTBOp OGOPHOH  KHCJIOTHI,
JIMMOHHOKHCJIOLO HAaTPHSl U APYTHX XUMHKAaTOB, 4acTO peKo-
MeH1VeMbIX B pellenTax, Ha 3ePHUCTOCTb H300paKeHHs BJIHS-
HIISL He OKasblBaeT.

C.1a6oues1ouHble NPOABUTENH Maj IO aKTUBHbI H BeCbMa 4yB-
CTBMUTeJIbHBI K GPOMHCTOMY Ka/lHIO B pacTBOPe, KOTOPbIH He
TO/AbKO CHHXKAET MJIOTHOCTb BYaJH, HO M MelllaeT 06pa30BaHHIO
TeMHBIX JeTasedl oO6bekTa. Uem GoJblie GPOMUCTOrC Kasus
B NpOsIBHTENE, TeM Xy:Ke INpopaldoTaHbl Ha HeraTUBe TeMHble
Jetajiy o6bekTa. [103TOMY GO/bIIHHCTBO MeTKO3€PHHCTBIX NPO-
ABUTeJeH JU60 cOoBCeM He coiep:KarT GPOMHCTOrO Kasus, JUH60
UMeIOT ero B OYeHb MajioM KOJHYecTBe.

B npouecce nposBJeHUsT M3 CBeTOYYBCTBHTEIbHOIO CJ05
doTOMATepHasa HeNpPephIBHO BbIAEAAIOTCH OGPOMHCTHIE COJH.
Ilo Mepe nX HakKoNn/neHHA B pacTBOpPe HA HeraTHBe YXYALLAeTCH
npopaGoTka TeMHbIX AeTasell 00beKkTd. B CBA3H € 3TUM B MeJsIKO-
3ePHHUCTBIX HNPOABHUTEISIX MOXHO OOpabGaTbiBaTh 3HAUUTENbHO
MeHbiue ¢oToMaTepuasna, yeM B OCbIUHBIX pacTBopax. Ecau
B UCTOUIEHHOM NposiBUTeJe, T. €. HaKonuBuieM OpOMHCTbie
coJH, npojo/KaTb 06paboTKy ¢oToMaTepHa/ja cBepX Npeny-
CMOTpeHHOH HopMbI (5—6 # oTonsieHkH B | 2 npossurens), To
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XapakTep [0JydyaeMblX HeraTHBOB H3MeHHTCS. Y AJIMHeHHeM
BPEMeHH NPOsIBAEHUS] MOXKHO JOOUTbCSI HOPMAJIbHOH IJIOTHOCTH
B CHJbHO 3KCINOHHPDOBAHHBIX YyuyacTKaX, HO TeMHble JeTajH
o6bexTa OyAyT npopaboTaHbl TcM Xy»Ke, deM 60.1blle HaKomu-
Jiocb B pacTBOPe OPOMHCTBHIX coaeii.

HMHoraa BMeCTO CIeLHalJbHbIX MeJKO3ePHHUCTbIX NPOsBHTE-
Jed pPeKOMeHAYIOT M0/1b30BaThCcs OOBIUHBEIMH HPOSIBUTEISIMH,
pasbaBJieHHLIMK BOfoH. CHHMKH, NpeqHasHaueHHble A5 obpa-
60Tk B pa30aBJeHHOM IposABUTE]e, AO/KHbI OBITH ClAe1aHbl
¢ TeM 60ablel 3KCNO3HIHeH, ueM CHJbHee pa3faBjeH NpOsABH-
TeJb. TakXke COOTBETCTBEHHO yBeJKUHBAeTCs BpeMs NpOfABJe-
HHA (oToMmaTepua.la. PasbaB.eHHe IIPOSBHUTE/S CKa3blBaeTCs
IJ1aBHbIM 06pa3oM Ha npopaboTke TEeMHBIX JeTaned OOBbeKTa.

YaauHeHHeM  BpeMeHH 00pafOTKH B Das3baB.IeHHOM
NpogBUTESE MOXKHO NOJYYHTb HEraTHB, Y KOTOPOTO sipKHe Je-
Tajdu npopaboTaHbl OAMHAKOBO C HEraTHBOM, 0O6pabOTaHHLIM
B MeJIKO3epHHCTOM NposiBUTese. ONHAKO TeMHble AeTalH 00heKTa
OKaxKyTcsi pas3juuHbIMH. UemM 6Gosbiue pasbaB/isieTcss NMPOsiBH-
Tedb, TEM XYXKE€ BOCIIPOU3BOAATCS] TeMHble NeTaju.

Heratusnl, ofpaGoTaHHble B MNpOsiBUTeJe, COAepaunieM
pacTBOpHUTeNb TaJjoreHuja cepebpa, HHOTAA HMeIOT Ha 3MY.b-
CHOHHOM cJioe MOOGJIeCKHBAIOUIMHA HaJeT, 3aMeTHhill B OTParkeH-
HOM CBeTe. DTOT HaJleT COCTOMT M3 MeJbuallIMX yacThueK MeTaJ-
JH4YecKoro cepe6pa, HO OH He MellaeT NeYyaTaHHIO H306pa-
KEHUs U He YBeJHUHBAaeT €ro 3epPHHUCTOCTb.

Heo6xoaumo 3aMeTHTb, UTO CTeNeHb CHHXKEHHSA 3ePHUCTCCTH
H300paxeHus JoObIM H3 CIelHalbHbIX NpOsBUTeNeH BeCcbMa
orpaHuueHa. [lo6uBascb 06paboTkoil poToMaTepHala B MeNKO-
3ePHHUCTBIX NPOABUTENAX IJOTHbIX HEraTHBOB WJH C NOBbULECH-
HbIM KOHTPACTOM, YHHUTOXKAIOT Jaxke Te UX MaJble IpeuMmylie-
CTBa, KOTOPbie MOXKHO NMOJYYHTb NPH paboTe C ITHMH Pacrec-
pamu. HeratuBHoe nzobpaxenue, 06paboTaHHOe B MeJIKO2ePH K-
CTOM TMpOsIBUTeNe, AOMKHO ObITh HECKOJBKO Ipo3pauHee H
MeHee KOHTPAcTHee TOro, KOTODOe roJiyuaercs npu obpaborke
B OOLIYHOM TpOsIBHTe/IE.

Me1KO3e DHUCTBIE TPOSIBUTENH BLIPABHHBAIOT MO MJOTHOCTH
W KOHTPAcCTy CHHMKH, CHejlaHHble C DAasHLIMH 3KCIIO3HIHMSMH,
f09TOMY TakHe MNPOSIBUTENH HAasblBalOT B LI P a B H U B 4 lo-
LU M H.

3epHHUCTOCTb H306paelusl 3aBHCHUT He TOJbKO OT KaueCTBa
HeraTuBa, HO M OT TOrO, KakK ¥ Ha 4eM OyleT OTIeyataH C Hero
NIO3UTHB.

KonrpactHsle u rasiHileBBle $oTOOYMarH ueTKO BOCIPOH3BO-
AAT MeJkHe JeTaJd oObeKTa, HO YBeJIMUHBAIOT Blleuar/eHHe
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0 3epHucTOCTH H300paxkeHHsi. C NOBbUICHHEM TAAlLA 3ePHH-
cTOCTb JenaeTcsi 3aMeTHee.

MaroBble, N0.1yMaToBble H CTPYKTypDHBle OTOGYMArH MeHee
eTKO BOCIPOH3BOASIT MEJIKHE [eTajH OGbeKTa H HeCKOJbKO
CMSITYAIOT 3€ePHHUCTOCTD B MMO3UTHBHOM H300paxeHud. [103HTHBHI
6o.isuioro pasmepa, Hanpumep 30 X 40 cu M Bbllle, PeKOMEHIYET-
csl MeyaTaTb Ha CTPYKTYPHBIX ¢oTobymarax, Tak Kak gaktypa
HX ITOBEPXHOCTH pacujieHseT BCe M306paKeHHe Ha OT[e/bHbie
siqefKH, KOTOpble MellaloT BUJETb 3€DHHCTOCTb H300paXKeHHs.

[Ha 3epHHCTOCTD H300pa)keHUs OKa3biBaeT BJIHSHHE CITIOCO0
neuataHus. 1lupoko pacnpocTpaHeHHble (OTOVBEIHUHTEH
C KOHAGHCOPOM, JAIOUIMM HalipaBjeHHBIH CBeT, MOAYEPKHUBAIOT
3epHUCTOCTb HeratuBa. [losTomy A7si meuataHus Manodopmar-
HbiX HEraTHBOB Jyullle I0Jb30BaTbCA (HOTOYBEJHUHUTETEM,
Vv KOTOPOTO KOHJEHCOP HMeeT MaTOBOe CTeKJO, yCTaHOBJIEHHOe
Ha MyTH cBeTOBbIX Jyueil. Emte ayuwuit pesyaprar Gyaer npu
1leuaTaHUH HeraTHBa (POTOYBeIHUUTeIeM, He HMEIONHM KOHJIeH-
copa, B KOTOPOM HeraTHB OCBellaeTCs] PABHOMEPHO PacCesiHHbIM
CBETOM.

JIns yMeHbIUEHHsI 3ePHHUCTOH CTPYKTYPbl H306pakeHus
B Ipollecce NeyaTaHHs NPHMEHSIOT CeTKH, Audby30psl U Ipyrie
TIPHCIIOCOB/IeHHS, HECKOJIbKO CHHXKAIOIIHe Pe3KOCTb B MO3UTHBE.
HeGoaban noreps pe3KOCTH NPH NeyaTaHUH MeHblle CKa3bl-
BAGTCs Ha KauyecTBe NO3HTHBHOIO H300paxKeHH s, UeM HePe3KOCTb
B HeratiBe. UTo6bl OTeps Pe3KOCTH Gblla He3aMeTHOMH, 3KCHOo-
HupoBaHKe (oToOYyMary BeAyT B [Ba 3TaNa: CHauaJja C paccenBa-
TeJsien, a 3aTeM Oe3 Hero. B sTux ke neasx cgorobymary akcro-
HUDYIOT C MOJHBIM OTKPbITHeM auadparmbl 06beKTHBAa B (POTO-
VBeJHUuTele.

3epHHCTOCTb OTPAHHYUBAET CTelleHb YBeJHYeHHS] HeraTus-
HOTO H306pa)keHHs NPH ero neuvatanuH. [loatomy, ¢ororpacdu-
pysl TOT HJIH HHOH 00BbeKT, HaJl0 HAXOAMTb TaKoe PacIooXKeHHe
ero B Kajpe, IIPU KOTOPOM HeT HeOOXONHUMOCTH KajpHpPOBaThb
H300pa)keHWe NPH IeyaTaHWW 3a cyeT IJIOULAJHM HeraTHBa.

Uem Oosbllie pasMep NO3UTHBA, TeM OOJbllie PacCTOsSTHHE,
¢ KOTOporo 6yayT paccMaTPUBaTh U300paxkeHHe, H TeM TPYyJAHee
pasrasjeTb ero 3epPHUCTOCTb.

¥YBeslHYeHHOe C Hepe3KOro HeraTHBa H300paKeHHe HMeeT
TNOBbILIEHHYIO 3ePHUCTOCTb. Tak, HeTOYHas yCTAHOBKA OOBEK-
THBA Ha Pe3KOCTb NPHBOAUT K YBEJHYEHHIO KPYKKA pacCesiHHs,
B pe3y/JbTaTe AeTajH H300PaKeHHA NOJYYaKTCs ¢ KOHTYpaMH,
OKO.TO KOTOPBIX 3aMeTHa 3epHHcTas cTpykrtypa. M3oGpaxeHune
OKa3blBaeTCs HePe3KHM, eCJIH B MOMeHT cpabaTbiBaHUsl 3aTBOPa
Npou3oiuesa cABHUT (oToaltapara HIH OH BHOPHPOBAJ, eC/IH NIPH
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CbeMKe OBbICTPO JBHXKYIIHXCA OOBEKTOB Oblila HeJOoCTaTOYHO
KopoTkasi Bbldepxka. Ha peskocTb H306pa)keHHsi BIHAKOT
TaKxKe HelloOpOKaueCTBeHHLIe CBeTOPH.IbTPBI, OTCYTCTBHe 6JeH-
bl Ha OOBbEKTHBe M Napas3suTHLIH CBeT.

Hsobparkenne noJdyuyaercs 3epHHCTBbIM, eC/H lledaTaHle Be-
J10Ch C BSIJIOTO, CEPOro HeraTHBa, KOTOPBIH MOXET NO.TYUHThCS
}3-32 ChHEMKH C 3aTpsi3HEHHBIM H/H 3aNOTeBIIMM OOBEKTHBOM.
Takxe KpyINHO3epPHHUCTHIMH GYAYT H306paxkeHHs, MpPH CheMke
KOTOPbIX JONYIIEHbl 3HauHTeNbHbie OIHOKH B 3Kcno3uuui. [1pn
HelOCTATOUHOH 3SKCMO3HLIHH JleTaqrd 06beKTa BOCHPOU3BOAATCS
CPelHUMH M0 TIJIOTHOCTA NOYEPHEHUAMH, Ha KOTOPBIX OCOOEHHO
3aMeTHa 3epPHHCTOCTb.

H36biTouHas 3KCMO3HLHA NPH ChbeMKe NPHBOAMT K 110sBJle-
HHIO MIJIOTHOTO HeraTHBa. ECJu ¢ TAKOTo HeraTiBa cle.1aTb No3H-
THB C XOpOIUO NPOPabOTaHHBIMU JeTajisiMH, H300parkeHue IoO-
JYYUTCH C TMOBbLIILIEHHOH 3€PHHCTOCTbIO.

CJie10BaTe1bHO, JONYCTHMbIH MaciuTab yBesHueHHs H306pa-
JKEHMS] 3aBHCHUT OT KaueCcTBa HeraTHBa, MO3HUTHBHOTO Mpolecca
M YCJOBHH, NPH KOTOPbLIX paccMaTpuUBaercsl NMO3UTHB.

duKcHpOBaHHe, BOJHble NPOMBIBKH, CYlIKa M APYrHe olle-
pauuu, npHMeHsieMble B npolecce o6paboTku oromarepuasa,
NOYTH He BJHAKT Ha 3ePHHUCTOCTb H306paKeHHs.



Faasa 1V. HEFATHBHOE
H30BPA)KXEHHE

Heratus MoxeT GbITh uepHO-6e/IbIM U LiBeTHBIM. Ha uepHO-Gestom
HeratuBe H3o0paxkeHHe jJetaftlell 6yleT HMeTb TeM OoJbllee
noyepHeHHe, ueM sipue JeTa/jd B 0ObeKTe ChbeMKH, H Ha000pOT,—
OHO OyZeT TeM Ipo3pauHee, YeM TeMHee JeTalH B OOBEKTe.

B uBeTHOM HeraTtuBe JeTa/id IO LBETY MPOTHBOMNOJOKHBI
uBeTy JeTasled B OGbEKTe CbHEMKH.

HerartuBHoe n3o6pakeHHe no/ayyaioT Ha QoTonjaeHKe, ¢oTO-
NJIacTHHKe H ¢oTobyMare.

HETATUBHBIE ®OTOI'PAGHYECKHE
MATEPHA/IBI

HeratusHble oromarepHasbl HMeIOT Pa3/IHYHYIO CBETOYYBCTBH-
TeJbHOCTb, KOHTPACTHOCTb, ¢oTorpadHyecKyio LIHPOTY, pas-
pelaloulyi0 CIOCOGHOCTH M TIP.

YepHo-Genbie H LBETHbIE
HeraTHBHbIe (GOTOMATEPHAIDI

XapaKTepHCTHKH HeTaTHBHBIX (QOTOIIEHOK H KHHOIJIEHOK TpH-
BeneHbl B Ta6s. 13, ¢oronmactuHOK — B Taba. 14.
XapakTepUCTHKH 4yepHO-OelblXx (oToMaTepHanoB 3apybex-
HBIX ¢UPM AaHbl B Tabsa. 15, a uBeTHHIX HeraTHBHbIX (oTOMAaTe-
pHanoB (OTeueCTBeHHbIX M 3apyGexHblx) — B Taba. 16.
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Ta6nauua 16

Cpetouys-
cToATeNIL-
K -
Ha3sunanne dupma H ‘__LOC_TE__ 33??:: Ocaeuteune
(bOTO'.\!ﬂTL‘pllaﬂa CTpaHa l(OlITPaCT' o6beKTa CbhbeMKH
rce)ﬂc_ra nliH HOCTH
LHT1-22 CCCP 22 15 0,65 ueBHoe
LH.T-32 To xe 32 16 0.65 Jamnsl Hakaau-
BaiuA

1LH.1-90 » » 90 21 0,65 To e
NC-16 »OPBO* 32 16 0,75 JlioGoe
(»OpBokoaop*) rap
NC-19 Mask To xe 65 19 0,75 Joboe
(»OpBoxoJgop*)

PoToTexHuyeckue Gymaru

Ha dororexHuueckux O6yMarax penpoayLUPYIOT UYepTexKH,
CXeMbl, PHCYHKH, pasjduHble TeKCTbl H JpYrue NomoGHble
MaTepHaJlbl.

PepnexcHasnas doTobyMara HMeeT 3MYJbCHOH-
HBIH CJTOH C BBICOKOH KOHTPAcTHOCTbIO (He Huxe 3,0) H HH3KO#H
CBETOUYYBCTBUTEJNBHOCTBIO (MeHblle#, yeM Yy GoToOyMaru «Y HH-
6pov» B 30—60 pas). DMyJIbCHOHHBLI €/10i 6e3 IPOMEXKYTOUHOTO
6apUTOBOrO MOACAOA HAaHeCeH HeNocPeJCTBEHHO HAa TOHKYIO
Oy MaKHYI0 MOLTOKKY C PaBHOMEPHOH H MeJKOH CTPYKTYpOIi.

OpurnHa/n, BbIIOAHEHHBIH KapaHAaluOM, YepHHJIAMH HJIH
TYILBIO, PElpPOAYUHPYIOT IyTeM NPHXHUMA K HeMy 3MYJbCHOH-
HOro cjoa pediekcHON ¢GoTOOyMaru U 3KCMOHHPVIOT Yepe3 ee
nof1oKy. Takoe HeoGbluHOe SKCIIOHHPOBaHHE YIOGHO A/
penpoayuspoBaHHs OPUTHHAMA B HAaTYpPaJbHYIO BeJHUHHY Oe3
¢dotoannapara. MsobpaxeHHe nonyuaercs TOJNBKO 3a CYeT
peduieKTHPYIOLLErO CBeTa, OTPaKEHHOTO CBETJbIMH JAeTajsiMH
OpuruHajga. KCNOHHPOBAHHE BEAYT C MOMOLIBIO CrELHaNbHBIX
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annaparos, HallpHMep KofHpoBadabHOH pambl PKY-7 opecckoro
saBoga «[Tonurpadmaru», Ha OObIYHOM KOMHPOBAJbHOM CTaHKe
HJIH Ha cToJie, NpHxKaB GoTodyMary K OpHMrHHaJy 3epKaJjbHbIM
CTEK/JOM. IKCINO3HMLHUs MPH ocBelleHUH GoTobyMard HOJKHa
ObiTb OUEeHb TOUHOH, ee MoAOHpalT 0O CTYyNeHYaTOH 3KCIOHO-
rpamme. dortorpagrueckyro o6paboTky ¢GoTobyMarH MOXHO
IIPOBOJHTL TIPH JKEJTOM HJIH CBeTJO-OPaHXKEBOM OCBelleHlH
B [POSAIBJASIIOIWIEM DPacTBOpe, OOecreyuBalolleM BBICOKHH KOHT-
pact uzobpaxenus. [Ipoune onepauuu aHalorH4Hbl ¢ 06patoT-
Koil 06biyHOH (oToGymarH.

UTo6b!l NOBBLICHTL NPO3PAYHOCTD MOAJIOKKH U ClefaTh Hera-
THB YAOOHLIM AJ1s1 NeyaTaHHs, ero o0padaThiBalOT MaiuMHHbLIM
HJIM TPAHCPOPMATOPHBIM Mac/oOM, PacTBOPOM KaHH(GOJIH B CKH-
nyAape WIH TPHKpesuwadocdara B MeTUIOBOM CIHUPTE.

®oTtocTatHaa ¢doTtobymara HMeeT S3MY.b-
CHOHHBIN CJIOH, CeHCUGHJIM30BAHHBIH K XKe/ITO-3eJeHOH 4acTH
CMeKTpa, BBICOKYIO KOHTpacTHOCTb (1,6) M CBETOUYBCTBHTEb-
HOCTb, O/JH3KYI0 K HeraTHBHBIM (POTONJIACTHHKAM. DMYJbCHOH-
HBIA CJOH HaHeCeH HAa TOHKYIO 6YMarkHYIO MOATOKKY ¢ 6apHUTO-
BbIM IOJiCI0eM HJAH 6e3 6GapUTGBOrO IOAC/I0A.

Penponyuunposanne uzofpaxeHus Ha ¢orocTaTHYO 6ymary
NpOU3BOLAT B CllelHaJbHBIX annaparax — oToCTaAaTaX,
B KOTOPBIX OCYLIECTBJSAIOTCS BCe Npolecchl 06paGoTki. OpHru-
HaJl BOCIIPOU3BOJMTCSl B BHJe NMPSAMOr0 HeraTHBHOI'O H306paxe-
HHUsl — Gesible OyKBbl WJIM JIHHHM Ha 4epHOM ¢oHe.

TEXHHKA OBPABOTKH
SOTOMATEPHAJIOB

Has 06paboTkH oTOMAaTepHaJIOB NPHMEHSIIOT pas3iHyHoe 06o-
pVAOBaHMWe: BGHHOUKH, OaukH, O6aKH H ClelHalbHble CJI0XHbiE
arperarbl — MpPOsIBOMHbIE MalHHb, B KOTOPHIX OCYLIECTBJIAIOT
ECe TPOLECChl, HAUMHAA C NPOSABJEHHA H 3aKaH4YUBasl CYIIKOA
¢oromarepra.ia.

O6paboTka PONHKOBBIX
oTonseHox

O06paboTKy NepHOpHPOBAHHBIX H HemepPOPHUPOBAHHBIX POsIH-
KOBbIX (DOTOMJIEHOK BedyT B 6auke M3 IJIacTMaccsl HJIH Hepxa-
pelomel CTaslH PasuYHOH KOHCTPYKLUHH (puc. 73).

Bavok n/10THO 3aKpbiBaeTCst KPhILIKOH, YTO MO3BOJISAET BECTH
06pabOTKY Ha CBeTy, HCK/Io4as JHILb 3apAAKY (OTOIJIEHKH
B 6a4oK A9 nposiBjieHus. Hem 60abiue o6beM pacTBopa B 6auke,
TeNM PaBHOMepHee MPOTEKAIoT NPoLecchl 00paGoTKH OTOMJIEHKH.
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O6pa6oTka ¢oTonieHkH B Gauke TpeGyer HeKOTOPOro Ha-
BblKa, KOTOPBIil CjeAyeT npHoGpecTH A0 paBoThl ¢ HeraTHBHBLIM
maTepHasoM. Ilas storo GepyT Kakyro-1u60 HCMONL30BAHHYIO
(OTOMIEHKY H IIPH JHEBHOM OCBEIleHHH 3aK/1a/biBaloT ee B Ka-
TYWKY HIH COEIHHSIIOT C KOPPEKCOM. DTy onepaunio Mpon3Bo-
JIAT /10 TeX NOP, N0Ka He BhipaboTaercs GbICTPOTa 3apalKH GoTo-
naenky B 6Gayok. dotonieHka A0mKHa ObITh HAMOTAHA TaKI(iM

Pne. 73
Layuu ans ofipaGorin goTonisHonr

00pa3oM, YTOOb! ee 3MY.JIbCHOHHBIH CJI0i He NMpHKacalcs K rnoi-
JIOXKKe HJM K JeHTe Koppekca.

[Tpexpe yeM nNpUCTYNHTH K 06paboTKe HeraTHBHOIO MaTte-
puana, HeoOXOAMMO BBIMEDHTb 0auoK BONOH H OTMEeTHTb Ha
cTeHKe 6auyka TOT ypOBeHb pacTBopa, IIPH KOTODOM ofecreu-
BaeTCA TMOJIHOe TNOTpYy)KeHHe HaMOTAaHHOH Ha KaTYIIKY HJIH
koppekc doroneHkun. HyKHBIEE 06BbeM MOXKHO OTMETHTh H Ha
cocyne, U3 KOTOPOro 3a/1MBaeTCsi PacTBOP. 3aTeM pacTBOp cJae-
AyeT OXJIaiHTh HJIH MOAOrPeTh 40 TeMIepaTyphl, NpelyCMOTPeH-
HOlH npoleccoM. DOOHHTOBLIH GayoK COXPaHAeT TeMiepaTypy
pactBopa B TeueHHe 20—25 MuH.

Bayok, kaTyuika H KoppeKc JO/KHbL ObTh NPeABAPHTEIbHO
TILATETbHO NPOMBITH (XKeJaTelbHO B TEMJIOH BOJAe) H HACYXO
NpoTepThl, TAK KaK B CNUPAIH KaTyWKH H 6Yyropkax Koppekca
MOTYT COXPAHHTbCSl OCTAaTKH PacTBOPOB, B KOTODbIe OHH TOTPY-
JKalich paMblue, HanpHMep (DHKCHPYIOWHKH. DTH 3arps3HeHHs!
CTanoBsaTCA NPHUHHOI nopun o6padarbiBaeMoro Goromarepralia.
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KaTymkn cylecTBYIOT HeCKOJbKHX  KOHCTPYKLUHH, HO
IWHPOKO HCIIOJIb3yeTcsl Ta, KOoTopasi He TPedveT pa3bopKu sl
HHAMOTKH ¢oTomIeHKH. [aa 3apsiiki GOTONJIEHKH BXOAHbIE
yCTbs JHCKOB KaTyLWIKH YCTaHaB.1IMBAalOT TNPOTHB APYr ApVra
M BBOJAT B KaHaJbl KATYLIKH [10]pe3aHHblil KoHell GOTONJIeHKH
5MYJIbCHOHHOH CTOPOHOH K OCH KaTyIIKH. 3aTeM (OTOMJEHKY
HAUMHAKT NPOJABUraTh BlleDel MO CMHPATLHOMY KaHaly Ka-
TywkKH. [IpH TNOABAEHHH CONDOTHBJEHHS B TIPOABHXKEHHH
(GOTOMEHKH ee AajbHeMlllee HaMaTblBaHHE NMPOM3BOAST MyTeM
NooYepeHOr0 NOBOPAYHBaHHS JIHCKOB KATYILIKH, NPHAEPKHBAsI
1Py 5TOM (POTOIJIEHKY 3a ee NMOAT0XKKY TO C OXHOH, TO C APYyroi
CTOPOHBI.

Pasfopnas xaryuika sapsikaercs no-apyromy. CHauaga
NOBOPOTOM BNPAaBO M BJEBO BEPXHUH JHCK CHHUMAIOT C OCH
KaTylKH. KoHell GoTONIEHKH 3MYyAbCHOHHOH CTOPOHON HapYXKy
VKDeIJISIIOT B NPOJOJIbHOM Bbipe3e Ha BTyJKe KaTyWKH. [locae
3aKpeneHHs (QOTONJIeHKH ee HAaMaTbIBAlOT HA BHTKM KaTYIUKH.
UTo6H! (OTONIEHKa NMPABUJAbHO pacnosiaraiach B CHPaJbHBIX
6opo3aKax, NPH HaMOTKe €e HaKJIOHSIOT MOJ HEKOTOPBIM YTJIOM
K CIHpaJd KaTyWKH.

[Tonb3ysce KoOppekcoM, (GOTOIJIEHKY CJeAyeT HaMaThlBaThb
3MYJbCHOHHOH CTOPOHOH K BBHINYK/JbIM OyropkaM Koppekca.
HamoTka no/mkHa ObiTh DOBHOH. Kpas ¢oTonjeHKH AOJXKHbE
COBNafaTh C KpasMu Koppekca. las Toro utobul ¢poToneHKa
He pasBepHYyJsach BO BpeMs 00pabOTKH, NOBePX KOppeKca Haje-
BalOT OueHb cJjaboe pe3HHOBOE KOJIbUO. JTO KOJbLO JHlIb
yAePKHBaeT (POTOMJIEHKY OT pasBepPTbIBAHHA, HO HM B KOeM
cJyyae He CXKHMaeT ee, HHade Ha (OTONJEHKe B MeCTax HaKHUMa
[IOABATCA NPO3pauHble YUacTKH, He HMelolllle H300pakeHus, TaK
KaK K HHM He IIOCTynaJ pacTBop.

doTonnenKy, HaMOTaHHYK Ha KaTyWKy HJIH KOppeKC,
OCTOPOXKHO MOTPY2KaloT B 6a4OK C PacTBOPOM, NOCJe 4ero 6ayoK
NJIOTHO NPUKPBIBAIOT KDPBIKOH TakUM 06pa3oM, uTOObI BHICTYI
Ha 60KOBOJ CTeHKe BoLleJ B KaHaBKY CJIHMBHOrO XxenobKa. B npo-
THBHOM CJyyae BO3MOXHa 3acBeTka (oronsenku. Ilorpyxen-
HYI0 KaTyWKY HeCKOJbKO pa3 3HePrHYHO II0BOPauYHBAIOT
C TOMOLIbI PYKOSITKH. ¥Y6eAMBLUMCh, YTO KpbINIKA IJIOTHO
3aKpbpiBaeT 6auyoK, MOXHO 3a)keub OeJblii (He OueHb SIPKHI)
CBeT.

doTonseHKy, HaAMOTAaHHYIO Ha KaTYLUKY HJH KOppeKc,
MOXHO NepBOHAYyaJbHO IOMECTHTb B NyCTOH 6avyok, a 3are
yepe3 OTBEPCTHe B KPhIIIKe 3a/JUTb 3apaHee OTMePeHHBbIH DacT-
BOP NPOABUTENA. DTy ONEPALHIO MOXHO fleJaTb NPH GeloM
OCBELeHHH.
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BpaiieHHe KaTylmKH B pacTBOpe CHOCOGCTBYeT DaBHOMep-
HOMY TeueHHIO mposBJ/eHHA. [TostoMy Hekorophle ¢OTOrpachl
ISl BpalieH!s KaTylWKH B 6ayke npucnocab/auBaoT MOTOPYHK,
KOTOPLIH TOMYKAMH BpamiaeT KaTylky B 6auke. Takoe ABHKe-
Hue QOTOMJIEHKH B PacTBOpe CO3AdeT HaUJyUllIde YC/JIOBHA IIPO-
ABJEHHS], HeraTHBHOe H300pa)keHHe TIpHOOpeTaeT O6OIbHIHH
KOHTPACT, YeM MpH NpPofBAeHUH 6e3 BpalieHHs KaTYLIKH.

Jlns ¢hOoTONJIeHOK, He HMEIOLMX YKa3aHHi, B KAKOM pacTBope
M Kakoe BpeMsl HX HYXKHO TNpOSABJAATb, a TaKxe B Ciaydasx,
koraa (oTomeHKH XOTAT o6paboTaTb B HEH3BECTHOM MPOSIBH-
Tesle, NPOAOKUTENBHOCTD IPOSABJAEHHSA YCTAHABJAHMBAKOT IO
SKCIIOHOrpammMas. Jlas 3TOro [enaiT TPH 3KCIIOHOTPAMMBL,
coflepalllie CHUMKH OZHOro obbexta, cdoTorpadupoBaHHOroO
npu ofHOH AHadparMe OoGBEKTHBA H C PA3HBIMU BblIePXKKaMH.
DKcMoHorpaMmMbl 06pabaThiBAlOT B NPOABHTENE PA3HOe Bpems,
6/H3KOe K INpeAnojaraeMoMy, HanpuMep B Me1KO3epHHCTOM
nposisuteie 8, 12 u 16 mun. ComocraBiasisi H300pa)keHHs!
B 3KCMOHOI'PAaMMax, yCTaHABJHMBAOT PeXHM INPOsiBieHHS GoTo-
I/IEHKH.

B Tex cayyasx, Koria o colep:KaHHI0 CHHMKA HeoOXOAUMD
NOJYYUTb H300paxKeHHe C INOHHIKEHHOH KOHTPACTHOCTbIO, 00-
paboTka GOTOMNJIEHKH MOXeT OTJHYaTbCs OT CTaHAAPTHOH MO
COCTaBY NPOABJISONIEIO PACTBOPA HJ/IH IO IPOAOMINKHUTENbHOCT i
nposiBiieHHst. g MOHHKEHHS KOHTPACTHOCTH H306parkeHIsi
COKpAILAIOT BPeMs NPOsIBJAEHUS HJIH NPHMEHSIOT MSrKkopaboTra-
IOWHUHA NPOSIBHTENb, A/ TOBbIIIEHHS KOHTPACTHOCTH — YIJIH-
HAIOT BpPeMs NPOSIBJEHHSA HJIH NIOJb3YIOTCA KOHTpacTHopaborato-
UM TposiBuTeqdeM. CoeyeT JHIUb YUUTbIBATD, YTO MPH JTH060M
H3 3THX CJy4aeB YHC/IO CBETOUYBCTBUTENLHOCTH (OTONJIEHKH
He 6yeT COOTBETCTBOBATh (pabPHUUHBIM AaHHbIM. 1151 yTOuHEHH S
CBETOYYBCTBHTEIbHOCTH (DOTOMJIEHKH H pexXKHMa ee 0O6pabOTKH
TaKe MOJb3YIOTCA 3KCMOHOr'PAMMAaMH.

BesycneniHbl NONBITKH YCTAHABAHBATH MPOAOMKHTENBHOCTD
nposiBleHHs (OTOIIEHKH IO ePBbIM CleflaM H300parKeHHUsT HH
N0 TOYePHEHHIO CBETOYYBCTBHTE/NbHOTO CJOA, TaK KaK 3TH
NpPH3HAKH 3aBHCAT OT CTPOEHHS CBETOYYBCTBHTEJIBHOIO CJIOS,
ero TOJIUMHbI, BHAA INPOSBHTEIS H MHOTHX JPYTHX IPHYHH,
He CBfI3AHHBIX C TIPOJOJIKHTEJbHOCTbIO IIPOSiBAEHHS (hoTO-
IIJIeHKH.

[locne TOro kak (oTomsieHKa MNpoOblia B INPOSBASIONIEM
pacTBope orlpele/’eHHOe BpeMs, pPacTBOp U3 6auka BbIIHUBAIOT
yepe3 CJAHMBHOE OTBePCTHE B COCYJ HJH BOJONDOBOAHYIO Pako-
BUHY. Onopox<HeHHbIH ©6auoK 3a71KMBAiOT BOAOH MM KaKHM-
NH60 pacTBOPOM, IPefyCMOTPEeHHBbIM IPOUECCOM, IOC/TE 4Yero
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BHOBb BpalllaloT KaTyumky ¢ ¢otoiiedkoil. Tak, noouepe:no
3aMeHsIsi OfAMH PaCTBOP /JPYTHM, IIPOBOJST Bechb npouecc obpa-
6oTkH (oTomaTepHaJa.

[Tonb3oBanHe 0JHHM GaykOM He Bcerja oGeclieyHBaet 106po-
KayecTBeHHYI0O 06PabOTKY, 0CO6eHHO NPH paboTe C UBETHLIMH
(oTonIeHKaMH, KOTOPble OYeHb UYBCTBHTE/IbHbI K Ma/eHUIHM
sarpsisHeHuaM. [To3TOMY Liel1ecoo6pasHO I1PoBOAUTL 00PAabOTKY
B HeCKOJIbKHX Gaukax, BbLIEIHB A5 KaiK-
JIOTO pacTBOpa CaMOCTOATEAbHBIH.

Bayok A5 npoMBIBKH KeNaTesbHO 060-
pyJaoBaTh Tak, yToObl BOJa 3HEepPrHYyHO 06-
MbIBaJda BCHO IIOBEPXHOCTh (POTOILTeHKH
(puc. 74).

IIpn monb3oBaHuM OYeHb IHEPTHYHBIMH
WU GHICTPBIMH TPOSIBISIOUIMMH PacTBOpa-
MU Ha H300pa)ke€HHR HHOrJa NOsABJAITCH
TeMHble TOJIOCKH, Ha3blBaemble IT P OC T-
peaamu. OHH BO3HHKAOT BO BpeMsl
NOTPYXKEHUS KaTYWKH I1H KOppekca B
pacTBOp, KOTOpPLIH, NPOPLIBAsSiCh CKBO3b

Hep('I)OpauHOHHbIC OTBEPCTHA, co3jaaer
Puc. 74 “
Bawox A3 NpPOMBIBKHA CTpY1O, lleHCTBy}OHf}/lO Gonee 3HepruyHo,
doTonneHKu YyeM BeCb OCTa/ibHOH PacCTBOD. IIJ]?I ycTpa-

HeHHs 3TOrO JedeKTa peKOMeHAYyeTcsl Ka-

TYWKY ¢ POTONIeHKOH NpeABaPHUTENbHO BbI-
IepKaTb HEKOTOPOe BpeMsl B YHUCTOH BOJE, @ 3aTeM YKe Norpy-
aTb B MPOSIBJAAIOUIMH PacTBOP. ECTecTBeHHO, YTO NPOAOJIXH-
TeJbHOCTb TPOSIBJIEHHSA B 3TOM cJaydyae OyueT 6ogbuie, yeM
6e3 MpeaBapuTe/]bHOH BOAHOH BaHHbI, TaK KakK JAEHCTBHE MPO-
ABuTedst Oy1eT ocnabieHo BOJOH, MPONUTABIURH 3MYJJIbCHOHHBIMH
ciof. M3MEeHHTCs HecKOJbKO M XapakTep H300paKeHH:.

O6paborka (GoTONNACTHHOK,
NIOCKUX (POTONJIEHOK
# doroTexHH4eckux Gymar

O6paboTKy (OTOMIACTHHOK, MJOCKHX (POTOMJIEHOK H (oTo-
TEeXHHYSCKHX OyMar BeAYT B TOPH3OHTAIbHLIX BAaHHOYKaxX
(puc. 75), 6Gaukax (pHC. 76) WM B CneLHa]bHBIX MaluiHHAaX.

BaHHOYKM MOryT OGbIThb (astHCOBBIMH, 3MaJjMPOBAHHBIMH
H NJ1aCTMaccoBbIMH. P asiHCOBbIe BAHHOUKH OT.1HYHO OTMbIBAIOTCS
H notoMy ocoGeHHO NPUroAHbl A1 06paGOTKH LBETHBIX ¢oTo-
MaTepHa/IoB. .

Jl1a KaxXAO0To pactBopa lieJecoo6pa3HO HMeTb OTAENbHYIO
BaHHOYKY, [OMEYeHHYI0 COOTBETCTBYIOWeH HaAnHcbio, Ban-
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HOUKH MO pa3Mepy HOMXHbI GbITh TaKiMH, 4TOObl oGpabaTsi-
paexible poTOMaTepHadbl He Kacajauch Apyr apyra. Hampuwmep,
A/151 TIPOSIBJISIOLIErO PacTBOpa — MeHbWero pasmepa, 415 QHK-
CHPYIOLIETr0 — BBOe 6OJbLIEr0, A1 BOAbl — BueTBepO 60ab-
uero. BaHHOUKH pacrosiaraioT Ha CToJle B N0C/Ie10BaTe/IbHOCTH,
COOTBETCTBYIOLIEH TeXHOMOrHdyecKoMy rnpoueccy. [lpexie uem

Puc. 75 Puc. 76
Bauiouru gaa oSpabotkn doTonaacti- Bauok AAa obpaioTail doroii:-
ox, naockuxX  gotonaenok  doTody- CTHIOK 11 HIAGCKIN (pOTO 0N

MATH

IIPHCTYMHUTb K 006paboTKe, BCe PAacTBOPHI MOJAOTPEBAIOT HJN
OXJaXKAAKT 10 HYKHOH TeMmepaTypbl. B Tex cavuasx, koraa
YCJIOBHSI J1aBOPaTOPHH He JAlOT BO3MOMKHOCTH TOILIePXKHBATh
TCMIIePaTypy TPOABHTEIsI, BAHHOUKY C PacTBOPOM IiGMeLlaloT
B (GOIbUIYIO BAHHY, 3aTHTVIO BOJOH TOH TeMneparypbl, KOTOpas
JIONAHA ObITh Y NPOABHTEAS HIH APVroro pacrtsopa. Heobxoanu-
MO C.TeHTh 3a TeAl, 4ToObl BOJa He Mona’1a B PacTBOP MPH MOKa-
YHBAHHM BaHHOUYKH ¢ oTomMaTepraaoMm. [ToaroToBneHHble pact-
BOPbI JOJKHBI ObITh 3aJHTbl B BAHHOUKH TaK, 4TOOBl YPOBEHDL
pactopa 6bl1 Ha 1—I1,5 cm Hajg doToMaTepHas oM.

Ilpuctynast Kk o6paGoTKe, poTOMIACTHHKY Jeprkar 3a pe6pa
H OCTOPOKHO MOrpy:KaioT B pactBop. UToGe! ni1ockas ¢oronne-
Ka He CBOpauHBaJach, ee peABapUTEIbHO YK I1abIBAIOT B PAMKH
H3 M1aCTMAcChl HIH YKPErISIOT ¢ MOMOWBIO PE3HHOK Ha OTMil-
TOM cTeKJle. PacTBop no/1:keH ObICTPO NMOKPHITh BeChb 3MYJ/JIbCHOH-
HblH cao# oTomaTepHana. st 3Toro BAHHOUKY HEMHOTO HaKJI0-
HSIIOT, @ 3aTeM 3HeprHyHO TMoOKauuBalOT. IIpH NokauuBaHHU
pacTBOp PaBHOMEPHO H TMOCTOSHHO AeHCTBYET Ha BCIO IVIOWLAJb
obpabaTbiBaeMoro (oTomMaTepHasta H OJIHOBPEMEHHO CMbIBaeT
C ero TOBepXHOCTH MNV3bIPbKH BO31YXa, KOTOpble MelaiT
[IDOHHKHOBEHHIO NPOSABHTEIA B SMYJILCHOHHBIH CJ10# H B pe3yib-
TaTe Ha H306paXKeHHH MOTYT NPOABUTLCS NMATHA, BOCIPOH3BOASA-
upe GOpMbl Ny3bPbKOB. [IpU 3HeprHUHOM MOKauWBaHHH 3T
MY3BIPbKH CMBIBAIOTCSI.
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IlposiBieHne BeayT B aGCOMIOTHON TeMHOTeE HJIM NIPH OCBellle-
HHH (OHAps CO CBETOPHJIBTPOM, NPONYCKAIOUIUM CBeT, He Jefi-
CTBYIOIMH Ha obpabaTbiBaemblii doToMaTepliaa. HTo6bl npeno-
XpaHHTh CBeTOUVBCTBHTE.IbHBIA C.10H OT TNOCTOPOHHErO CBeTa,
Mloria NPOHHKaoWero B .1a60paTopHio, B Hauajle o0paGOTKH
BaHHOUKY NPHKPBIBAIOT KYCKOM aHepbl HJH KaproHa. [lo
1ICTe4eHHH HeCKO.JIbKHX MIHYT NpeGbiBavHs1 (oTOMAaTepHasla B
pacTBOpe ero CBeTOYyBCTBHTENbHOCTh 3HAUHTEIbHO TOHHKAETCS
H TNOTOMY B JadbHeHlIeM KPBIIKY MOXHO CHSATb.

C/ieIHTb 32 XOAOM I1POSIBJI€HHS] H306ParKeHHsI MOXKHO JIHILIb
B TOM CJy4ae, eCjH (poToMarepHa] He YyBCTBHTeJNeH K KaKOMYy-
2160 LIBeTHOMY OCBellleHI0. B 3ToM caydae doToMarepuan ocTo-
POXHO BbIHHMAIOT H3 PAcTBOPa M pacCMaTpHBAIOT OYeHb OBICTPO
ofpa3oBasliieecss n3o0pakeHue B CBeTe jJabopaTopHoro GoHaps.

OnpeaenTb TOYHO NPOJO/KHTEIbHOCTh NPOsBJAeHHs (oTo-
MaTepHasda NyTeN DacCMaTpPHBaHHsI H306pakeHUsi NPH TeMHOM
OCBellleHHH .1a60paTopHOro ¢oHaps oueHb TPYJIHO, TaK Kak pas-
JUYHble BHJbl GOTOMATEPHAIOB H Pa3JjH4Hble H300pakeHus Io-
pasHoMy BelyT ce6s B npoilecce 06paboTkH. HacTo CYHTAIOT, YTO
NosiBJleHHe XOPOLIO BHAHMOIO H3006pa)KeHHss Ha HeraTHBHOH
(oToneHKe CO CTOPOHBI NOJJIOKKH NOKAa3blBaeT Ha OKOHUaHUe
npoilecca nposiBieHHa. B 1eHCTBHTeNbHOCTH )K€ OLHH H306pa-
JKeHHS OBICTPO TOSBJSAKNTCA CO CTOPOHBI NNOJJIOXKH, a APYTHe,
Hao6opoT,— Mel/eHHO, ¥ OPHEeHTHPOBKA IO TakKHM IpH3Ha-
KaM KpailHe HeTOYHa.

IlpaBusibHee 6yneT o6pabaThiBaTh GOTOMATEPHAN B TeueHHe
BpeMeHH, PeKOMeHJOBAaHHOrO 3aBOLOM-H3TOTOBHUTE/NEM, H B TOM
pacTBope, KOTOPBIA NpelHa3HaueH 1715 AAHHOrO TUna Qoroma-
TepHafoB.

T'loc1e 06paboTKH B NPOSBIIAIOLIEM pacTBOpe ¢oTOMaTepHasnt
NepeHOCAT B BAHHOYKHM C APYTHMH pacTBopaMH. IIpu 3TOM He-
06X0JMMO JaThb CTeYb PacTBOPY M TOJbKO IIOCJe 3TOro norpy-
XaTb ¢oToraTepuas B Apyroi pacreop. O6paiiatbcs ¢ poroma-
TepHaJIOM CJefyeT OCTOPOXKHO, TakK KakK 3MYJbCHOHHBIH CJIOH
B HalyXweM COCTOSIHHH OuYeHb /1erkKo NnoBpexaaercs. Henbss
jonyckaTb IpHKacaHusi OZHOH (POTONJIACTHHKH WJIH (oOTO-
NJIEHKH K APYTOi BO BpeMsi HAaXOXIeHHS MX B pacTBope: M3-3a
3TOrO Ha H300pa)keHHH BO3HHKAIOT I10.10Chl, MTHA H LlaPanuHbl.

O6paboTka (oTON.I1aCTHHOK, NJIOCKHX (OTOIN/IEHOK H JIHCTOB
¢otobvMaru B Oake, H3TOTOBJEHHOM H3 I1acTMacchl, yiaobna
B TOM CJyu&e, eC.1M OJHOBPeMeHHO HY»KHO 06paboTaTb 60.blloe
KO;114ecTBO ¢oTOMaTepHa.a.

Becb npouecc 06paboTkH ¢oToMaTepHasda MOXKHO OCYLLeCT-
BIITb B OJHOM OaKe, CMEHsSl B HeM IToouepeHO paCcTBOPbI H BOAY.
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V'poBelib pacTBOPOB B GaKe 10MKeH ObiTh Ha 1—2 cum Bbilue Haj
¢otonaTepralom. Takke NoCTOsHHON A0/KHA ObITb TeMnepaTy-
pa pacrBopa.

(OTONIACTHHKH, IIOCKHE GOTONIeRKH H JucThl PoTo6YMaru
BJBITAIOT B NMa3bl CTOHKH H MOrPY:KaloT HX B PacTBOP NpPOsiBH-
teas. CTOAKY NepHOIHYECKH BBIHHMAKOT W3 PacTBOPA H TAKHM
06pa3on NepeMeinHBaloT NPOsABHTeAb HJIH BpPaUlaloT CTOHKY,
€caM YCTpoiicTBO 6aka MpelyCMaTPHUBAeT 3TV BO3MOXKHOCTb.
BoiHMas CTOHKY, ee HEMHOIO HAKJIOHSIIOT H JaioT CTeub pacTBO-
py B TeueHHe 2—3 cex. [Toc/ie nposiBieHHs pacTBOp B 6ake 3ame-
HAIOT BOJOH MJIH JPYIHWM PACTBOPOM H MPOAO.IXKAIOT 06paboTKyY
70 TeX Nop, NOKa Bce ONepaliH, NpelyCMOTPeHHble 151 JaHHOTO
¢oTOoMaTepHasa, He OYLYT BBINOJIHEHBI.

[locse paGoTbl pacTBOPBI, €CAH OHH He HCTOWEHB!, 10T HbI
ObiTh CJHTHI B COCYABI, B KOTOPHIX OHH 0ObIYHO XpaHnsaTcsa. Cau-
BaHHe pacTBOPOB lies1eCOO6Pa3HO NPOBOAHTL Yepe3 GyMarkHbIH
¢nabTp. PacTBopbl, OCTaBi1eHHbie B BaHHOYKaX, 6aykax M Ga-
KaX, ObICTpPO MOPTATCHA, 0COOEHHO NPOABHTE1b, KOTOPBIH JerKO
OKHCJISIETCS] TIPH CONPHUKOCHOBEHHH C BO3JYXOM.

HanomH1M, 4TO NpH AJuTelbHOH paGoTe C OAHHMH H TeMH
>K€ pacTBOpaMH TeMllepaTypa WX MOXeT H3MeHSTbCH, UTO CKa-
3biBaeTCs Ha KauecTBe ¢ororpaduyeckoro Hsaobpaxkenus. Ilo-
3TOMY CJlelyeT NePHOJHYECKH NPOBePATh TeMNEPaTypy Kaaoro
pacTBopa M B Cjyyae HeOOXOAUMOCTH JOBOAHTb ee JO HOPMbI
NyTeM MOAOTrpeBa HIH OX.Ja)KAEHHs.

3akaHuliBaeTcs 06paboTKa HeraTWBHbIX MaTepHajaOB IpoO-
MBIBKOH B BOje M CYIIKOH.

HeraTtuBHble ¢oroMaTepuannl clelyeT MpombiBaTh 30—
40 mun B NPOTOYHOH BOJe NpPH TeMnepaTrype, OJH3KOH K TeMIle-
patype pactBopa, M3 KOTOPOro Obli1 BbIHYT MaTepuasJ. 3HMOH,
KOrjla BOla MHOTO XOJI0AHee (PUKCHPYIOLIEro pacTBopa, nepeHo-
CHTb HeraTHBBI CPa3y e B XOJOAHYIO BOAY Hesb3d, TaK KaK pe3-
Kas cMeHa TeMIlepaTypbl MOXKeT NPHBECTH K Ny3bIPEHHIO U CMOP-
IIHBAHHIO 3MYJbCHOHHOrO cjod. CHayasna HeraTHBbl CJelyeT
NIOr py3uTb Ha HECKOJIbKO MHHYT B BAHHOYKY HJIH 6ayoK C BOJOH,
nogorpetoft 1o 10—12°, a 3aTeM yKe NMPOMbIBaTb B XOJOJIHOH
Boje. HUeM XxoJOoAHee BOAa, TeM JOJblle CjeayeT NPOMbIBaThb
toTomaTtepuas, Hanpumep: npu 10° — 40—50 mun, npu 20°—
30 — 35 mun, npu 25°— okosmo 20 Mu.

Ecsan npoToyHO# BoAb! HeT, HeraTHBHL NPOMBIBAIOT B BOJE,
CMeHsleMOH NATb-WeCTb pa3, yBejgH4YHBas NMPOJOJKHTEIbHOCTb
npomMblBKH Ha 30—40%.

ITpoMurTelli  oTOMaTepHan nepell CYLIKOH ONOJaCKHBAIOT
B cMauuBaTene OI1-7 wuan OII-10, uro6bl npefoXpaHuTb Npo-
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3payHYI0 MOIJIOKKY (hoTomMaTepuana
OT CJIeJOB BBICOXIIHX KaleJb BOAbLI
YCKOPHTb CYHIKY.

Cywky ¢oTomMaTepnajsoB BeiyT B
YHCTOM IIOMeLeHHH NPH DOBHO# Tem-
nepaType. @oTonNeHKH VISt CYIIKH
pasBelnBaioT Ha OeueBKaXx H IpH-
KPenJisoT 3aKHMaMH /¥ TIOMellaloT
B CYIIMJIbHBIN MmKad. POTOnIacTuH-
Puc. 77 KH YCTaHaBJIMBAIOT B CTAHOK (pHc. 77)
Cranok AnR eymwikin oTonAac-  yay  OKOJO KaKO{-HHOYAb ONODEL.

Bricoxiiyio ¢oTOMJIEHKY paspe-

3aI0T HAa CTaHAApTHble KYCKH H YyK-

JIaIbIBAIOT B TPO3PayHble KOHBEPTHI HJIH CBEPTHIBAIOT 3MYJIbCHEN
Hapy»Xy M NOMellaioT B CHelHaNbHble SMWMKH AJs1 XPaHeHHs.

PACTBOPB!I ¥ PE)XXHMBI OJI151 OBPABOTKH
YEPHO-BEJIbIX $OTOMATEPHUAJIOB

M3 ouyeHp 60OMBIIOTO YHCiA PeLeNTCB PacTBOPOB 37eCh NpPHBe-
JeHbl JHIIb PeKOMeHAOBaHible 3aBOAAMI-H2TOTOBUTENAMY
oTomMaTepuasioB, a TaK:Ke peLenThl, LMIHPOKO PacnpeCcTpaHeH-
Hble B ¢oTorpaduyecKoil NpakTHKe.

MposBasiouyue pacTeBopH

MetonoBbIH nposBUTENb (CTAHAZPTHLIK M 2)

Boga 30—45°) .. . . . . . . . . 700 na
Metron .. . ... .. ...... 8¢
CynbduT HaTpua Ge3soimniit . . . . 125 e
Cona KanblMHUPOBAHHASI . . . . 575 ¢ (6 &)
Dpomuctwiit Kamuit o v v o v 0 . . . 2,52
Boma .. ... ...4....00 12

Msrkopa6otaiomii#i BEIPaBHUBAIOUIMI TPOsIBUTeNb, ofecre-
UHBAIOIKUH NOTYYyeHHe MeJTKO3ePHUCTOTO H306paXKeHHs C XOpo-
1o npopaboraHHeiME getansMH. Beegen I'OCToam 10691—63.
PeromenjoBaH ans ¢oTorieHok. I[1poaomKuTenbHOCTh MpoOAB-
NeHus — oT 7 go 14 muu npu temnepatype 20°. B 1.2 pactsopa
MOxcHO o6pa6oTtaTh 20—30 M 35-mm oTONNEHKH.

Meronosrlii nposiurenb ( «Gppo-14»)

Boga (30—45°) . . . . . . . . . . 700 s
Meron .. . ... ... ... .. 45¢
CyapguT Hatpus Ge3BOIHBIA . . 85 e
Cola KajJbuWHMpOBAaHHAfA . . . . . . le
bpomuerwmit Kasmit . . . . .. . .., 0b5e
Bomga .. ... ....... .0 2
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Msarkopa6oTaomuil BLIPABHUBAWOLIMHA NPOABHTEb, OGeche-
YUBAIOLIME TTOJyYeHHEe MeKO3ePHHCTOrO H300paXKeHHsI ¢ O4eHb
XOpoLLIO MPOpaBoTaHHBIMK AeTadsAMH. PekoMenjoBaH aias Goto-
1111eHOK H IOTOM1aCTHHOK. [TPOJOMKHTENBHOCTD NPOSIBJACHHA —
or 12 go 15 mun npu Temneparype 20°. B 1 2 pacTBopa MOXHO
o6pa6otars 10—12 w 35-um QoronseHkH.

MeronoBniii nposiuteas (JK-20)

Boaa (30—45°) . . . . . . . . e .. . 700 a2
Meroa . . ... .. ... ..4..... b2
Cy/ibpuT natpus  Ge3sogHmi#t . . . . . . 100 e
Bypa xpucrananueckas . e e e e . 2e
Ponamncrwmift xammit . . . .. .. .. .. le
bpouucTnifi xamu# . . . . . 0 . ... 05¢
Bosa . . ... ... .. ... .0 1lua

Ocoforenxo3epHUCTBIA MITKOPaBOTAIUA H BblpaBHHBAIO-
LM TNPOsIBUTENb, 00eCMeuUBAIOLHI TNOdyyYeHHe TPO3PayHoOro
H306paxKeHH .

PexkomeHnoBan «K» pis ¢oronneHok. [Ipogosn-
WUTEJNbHOCTb NposiBaeHHsa — ot 10 10 25 mun npu Temneparype
20°. B 1 4 pactBopa MoxHO o6pa6orath 8—10 # 35-mm (oTO-
NJeHKH.

Meroaorniit nposigutean (JK-15)

Bona3045°) e e e e e e s . T00 M2
Metoa . . B Y -
CyJab§ur Han}m 6e3501mbm e e e e o e
Bypa KDHCTAMIHYECKAT .+ o o v+ o 4 o S5 e
bpomucTwiéi kasmit . . . . . . ... .. 19e
Cyabdar HaTpus 6e3BOI[HbIH . X
Boga . . ... ...........00 12z

Msarkopa6orawimuii BHIPABHUBAKIIKWH NposiBUTeNb. Peko-
MeHJI0BaH «K» /15 GOTONJIEHOK H (POTOMJIACTHHCK.
[IpopomxutenbHOCTh NposBJIeHHAa — 0T 6 10 10 mu~ npu TeMm-
nepatype 24° ot 5 1o 8 mun npu 27°% or 4 1o 7 mun npu 29°%
o1 3 10 5 mun npu 32°. B 1 2 pacTBopa MOxKHO 06paboTraTb
5—6 m 35-mm GOTONNEHKH.

l‘nnpoxuﬂonoauii nposiBuTENDb

Boaa (30—45°) . . e e e e s o 700 M2
CyabhuT HaTpHs Gesaonﬂbm v e e e e e . 20e
THAPOXMHOH . . . . . v v v v v v v v . Te
Cola KaJbUMHHPOBAHHASL . . . . . « . . 60
BpomucThiii Xamuit o, . . . 0 .o .. .. 012
Boaa . . o4 v e v la
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Ouenb KoHTPacTHOPaGoTalOUlHil NPOABHTENb, YeTKO TMpo-
pa6aThiBalOiLMil TPHXOBOe H306paxeHnue. [IpHmeHsiercst And
MJ0CKHX (OTOM/IEHOK H (OTONAACTHHOK. [1pOfoJ/KHTENbHOCTD
nposBaeHus — ot 4 10 6 mun npu temneparype 20°.

TavuuHOBLIH nposABHTED

Boxa (30—45°) . N (1 17
Cyab®HT HaTpHs 6e3ao:mbm B O
Cawunn . . P
<bocq)opuoxmcnbm HanHﬁ Tpcxsamcmeunuﬁ 60 2
XaopHeTwit matpuit . . . . . .. .. .. 10¢
Boaa . . . ... ... L2

Msarkopa6oraiouiuii BoipaBHHBAIOLHH MeJKO3epHHCTHIN Npo-
ABuTeNb. [IpunMeHsietcss Aas ¢oTonieHoK. [1poaomKHTeIbHOCTD
nposiBaeHus — OT 3 10 5 smun Npu Temneparype 20°.

MeToa-ruapoXHHOHOBLI i NPOABHTENb
(cranzapThuiil Ne 1)

Bopa (30—45°) . . . . .. . ... ... 700 M2
Meron . . . B
CyabdprT nanym 603no:mbm e e . ... 2e
luapoxunon . . . B I
Cona xanbuumxpoumnmﬂ. A
Bpomucrniit kaauit . . . . .. .. ... le
Bopga . . . ... .... ... ... 100 |2

[lcpnanpHol afoTatollitit  npcsasiiTeab, ofecrneuyHBaoOLiHi
NnosyycekHe COYHbIX H XOPOLIO NPOpabOTaHHBIX HeraTHBHbiX
nsobpaxcennit. YteepxkaeH [OCTom 10691—63. PekonenoBan
0718 NJICCKHX ¢OTONAGHOK M (poTonacTHHOK. [1poaosmkuTens-
HCCTb NpoaBJeHHs npH TemnepaType 20° yKa3aHa Ha yMaKOBKe
poTorarepuana.

MeToN-ruipOXHHOHOBME NPOABHTEND
(cTanzapTusit Ne 3)

Boza (30—45° . . . . . .. .. .. L 700 ua
Meton . . . T
Cyabdut Hanm 6C3BOLU{blH S [tV
Pwppoxwwon . . . . . ... .. .. .. le
Bypa kpucTananueckas S N 3
bopnas xucaora . . . . ... . . ... 22e
Bpomuernilt kasmit . . . . . . . . . ... 0,05
Boga . . . ... ........... 10 la

Msrkopa6oratouiil BbIpaBHHBAIOWHI NPOABHTe b, obecre-
YHBAIOWIA NOJy4yeHHe MeJKO3€PHUCTOr0 H306paXKeHHs C XOpo-
1o npopaboraHnbiMu Aetadsimi. Beeaen I'OCTom 10691—63.
PekoMenoBaH OTeUeCTBEHHBIMH 3aBOJAMH /sl KHHOIJIEHOK.
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IponoaurtesbHocTb nposBjienus — ot 8 no 20 mum npw
temnepatype 20°. B 1 2 pactBopa mMomxuo ob6pa6orate 7—10 #
35-m4 KHHONJIEHKH.

MeTon-ruspoxnHorosblit npesientens (I-76 )

Boaa (30—45°) . . . . . . . ... .. . 7006 s
Mertoa . . e e e e e e . 22
CyabgHT HanHﬂ 6e3!3021Hbm B [V
TMAPOXHMHOH . . . . . . . . . .. . ... Bbe
B\paxpncm'l:muecxaﬂ.. e e e e e e 22
Boga . . ... ...........0 lua

Markopa6oraomuii  BbIPaBHHBAIOIMA H MeJKO3epPHHCTHIH
NpOABHTE/b, 0OeCeunBalOIHi OTJIHUHO NpopaboTaHHOe Hera-
THBHOe H300paxkeHHe. PekomeHpoBaH «K» il b
(JOTONJIEHOK # KHHOMJeHOK. IIponomxHTebHOCTE NposBJe-
uusa — ot 10 no 20 mun npu Temneparype 20°. B 1 .2 pactBopa
MOKHO 06paborath 8—10 s 35-mm doTONIEHKH.

Metoa-ruapoxunchosblii  nposiBHTeab (J1-96)

Boaa (30—45°) . . . .. .. .. ... .700 sz
Metoa . . . s v e oo .. Lbe
Cyabput HanHﬂ 6e3!30)1m>m O £ -
I'mapoxunon . . . R R
Bypa KpHCTaJIJIH'IECKaH c e e e e oo e 450
bpovucTnit kaomh . . . . ... .. ... 04
Boga . . ..............00 1 2

OcoGomsirkopaboTaioliiii  BbIpaBHUMBAWOILHA M MeJKO3ep-
HHCTBH NPOABHTEb, O6ecneynBaOUIHi OTIHYHO NpopaboTanHoe
HeraTHBHOe H300pakenHe. PekoMeHIOBaH «K» aas
TOHKOCJ/IOHHbIX BbICOKOUYBCTBHTEIbHbIX (POTOIJIEHOK H KHHO-
naenok. ITponomxnTeabHocTh nposiBienus — ot 10 no 16 wmus
npu Temnepatype 20°. B 1 a2 pactBopa MoxHO o6Gpa6oTarb
8—10 m 35-mm doTonneHku.

MeTton-ruapoxHsoHOBbIH nposBHTENb ( «PoToH-11»)

Boaa (40—50°) . . . . ... .. ... . 700 ma
Meton . . . B
Cyabeur HanHﬂ 6e330:1uuu e e e e e e 2
THAPOXHHOH + v v .« . v v v v v v v v 2
Coja Kanbummpoaauﬂaﬂ ce e e e e e e, 3
bpovuerwii kami .. . . ... . .. .. 0
Boaa . . .. ............00 1

Msarkopa6oratownii  BIPaBHHBAIOWNH  ME/JIKO3€PHHCTHIM
nposBHTe1b, 00eCreYHBaOILHA XOpOoW Yy NpopaboTKy leTanel
B u3obpakeHHH. PekomenaoBan ¢upnoft «Poton» aas ¢oro-
nJyeHok. IlpogosxurtenbHocTs mposiBiaenns — ot 10 1o 14 mun
npu Temnepatype 20°.
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Metoa-ruapoxuHoHosbiil npossutens (®T-1)

Boga 30—45°) . . .. ... .. .. . 700 M2
Meron . . . . . « v .. ... be
Cynbhur HaATpHA 6e330}1nbm e e e e . 40
anpoxuuox—l.. e e e e e e .. be
[loraw . . . . (L
Bpomucriit Knmm.. - -
Bora . . . ... ... ... .. .00 12

DHepruuHopaboTaloUuil NposBUTe b, 00ecreuHBaloUIHi Bbl-
COKYI0 KOHTPacTHOCTb u3o6paxeHus. PekomenjoBan ais o6pa-
6otku doTtoTexHuueckux nueHok GT-20, ¢T-21, OT-22. Ipo-
JOKUTENBHOCTL TNPOABJIeHUsT — 4 mun mpu Temnepatype 20°.
B 1 2 pactBopa MoxHO ob6paborath 2700 cm® (oTONIEHOK.

Meroa-ruipoxuHonoBblii  npossuteab ($T-2)

Boga (30—45°) . . . . . . ... .. . 700 ma
Meron . . . ........oe
CyabguT Hannﬂ 6e3Bo,r_1Hbm.. e oo ... 402
I'npgpoxuHod . . . . . . ... ..... 6b6e
[lotawr . . . e
Bpomucraiit KAMRIC . . . ... 6o
Boia . . .. ....... .. ...00 12

DHepruyHopaboTaloKMi  NPOsSBUTENb, 06eCeUUBAaIOLIH I
O4YeHb BLICOKYIO KOHTPACTHOCTb H306paceHHs. PeKoMeHa0BaH
A5 poToTexHHUeCKu X MieHoK OT-30, ¢T-31, ®T-32 u ®T-CK.
Ilpono/xuTeNnbHOCTL NPOSIBAEHHS — 4 Mun TIPU TeMIlepaType
20°. B 1 2 pactBopa MoxHO o6paGorath 2700 cit? (OTOILIEHOK.

Meroa-ruapoxnnoHoBbli  nposiButean (Jd-11)

Boga 30—45°) . . . . . ... ... . .700 ma2
Meron . . . . .. R O
Cy/bhHT HaTpHus 6e3Bou,Hbm Y
I'mgpoxuHon . . . B
Coxa Ka"lbI_LH}IHPOBaHHaﬂ A
Bpomucrniit xaomit .. . . . . . ... .. bHe
Boga . . . .............00 la2a

DHepruuHopaboTallKil  MNpOsiBUTENb,  OGeCleyUBaroLLHil
CYeHb BBICOKYIO KOHTPAaCTHOCTb H306pakeHHusi. PekoMmeHnoBa
«K» LTS poToTeXHHYECKHUX IJICHOK, PelpoayKUH-
OHHBIX (OTOMJIACTHHOK. IIpOAO/IKUTENbHOCTh MPOSIBJEHHS —
T 3 1o 6 mun npu Temneparype 20°.

MeTtoa-ruapoxusonoBbiit nponsuteasr (ACH-1)

Boaa (30—45°) . e e e e e e e e L TO0 ma
Merton . . e e e e e 22
CybpuT Hanlm 6esaormbm e e e e e, D22
Fumppoxuwon + v o v v . . . . . . ... 10
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Coaa KaNbLMHHPOBaHHAA . . . . . . . . . 402
BpomucTuiit Kayuit . . . . . ... .. .. 4e
Bomga . . ... ...........00 12

DHepruuHopaboTalOlMi  NPOsABUTeNb, 00ecNeulBarOLIMIT
cueHb BBICOKYIO KOHTPACTHOCTb H300parkeHHsi. PexomMeHIOBaH
a1 HH(ppaxpoMaTHuecKux ¢oronseHok. [IpoposixiTebHOCTD
nposiBjieHuss — oT 6 a0 10 mum npu Temnepatype 20°.

Meroa-ruapoxuHoncselit nposButeas (J1-82)

Boaa (30—45°%) . . . . .. . ... .. . 700 a2
CnupT METHJOBHIH .« + v « . .+ o . . . 48 4z
Meron . . . B
Cyabdut HﬂTpHﬂ 6e3sonnbm B S R
Puapoxuson . . o o o o oo 0. 14 2
Eoku#t HATP . .« v v v ¢ v v v v v . .. 882
BpomcThift Kadmit . . . . .. . .. ... 882
Boxa . . . . . ... ... .....3 12

Ouelib 3HepTHYHOPAGOTAIOIIHA NPOSIBUTE/b, O3BOJSIOLIHA
3HAUUTEJbHO MOBBICUTb CBETOYYBCTBHTEJNbHOCTb (poTOMaTe-
puasa. PacTBOp coxpaHsieTcsi HJIOXO. PexomeH10BaH
«K» mns  coTonsieHOK M (POTOMIACTHHOK, HCNOJb30BAHHBIX
NpY CheMKe C HelOCTAaTOYHOH skcnosuuueil. Ilponosmautesnnb-
HOCTbL TIPOsABJEHHST — OT 3 10 6 mun npu Temneparype 20°.

Meros-ruapoxnHoHoBbIH nposiBUTe b ([1-82a)

Boga (30—45°) . . .. ... . .. ... 700 n2
Meron . . . B - -
Cyabput PanHﬂ 6e38011m,m e e e e .. D25 e
mapoxunon . . . . . . . . ... ... l4e
Enxuit Hartp . R VA -
BenzoTprasoan (l% “Hbilh paCTBop) e 20 Ma
bpomucTRI Kaamit . . . . e e oo . 882
BO}IZ]................IIO 1 2

PacTtBop oTHOCHTCS K HauGoJsiee 5HepPTHUHbIM I1POABHTENISAM,
CoxpaHsieTca mnJjoxo. PexkomeHn0BaH «K» i
06paboTKH (OTOMJIEHOK H (POTONJACTHHOK NPH TeMmnepatrype
Huxe 0°.

MeToa-TIHIHHOBLIH NPOSBHTEIb

Boaa (30—35°) . .. v e e e e o . 700 Ma
CyabdutT HaTpHsA 6e33011Hbm .
Cona KafilbUMHHPOBaHHAA . . .+ + . . . . . 00 e
r.,'IHI],HH................0,56
Meroa . . oo, 0,52
ﬂuﬂaxpnmon }KEJITI:!H (0 05% HblH

pactBop). . . . 250 mm
Bopa ... .0 00 o 0l
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PexomengoBaH Ajsi cOpaGoTKH (OTOIIEHKH, eCJH HYXKHO
NOJAYuUHTh H300paKeHUe C CHABbHO 3aMeTHOH 3epHMCTOH CTPYK-
Typo#i. M3o6parkeHne okasbiBaercsi Kak Obl KJAHIIMPOBAHHOE.
Bua 3epHUCTOH CTPYKTYPbl M3MEHHMTCSl, eClH COAY 3aMeHHTb
MeTa6oparoMm HaTpusi B KoaudectBe 50 2. IIporo/kHTeN1bHOCTDL
npoaBJeHHss — oT 9 1o 18 mun npu temneparype 20°. Ilpo-
fIBHTE/Ib HCMOJIb3YEeTC OLIH pa3, HeMe[JieHHO Mocje [PUro-
TOBJIEHHS.

G eHHIOH-rHAPOXHHOHOBLIA NPOSBHTEAL

Boaa (45—-50°) . . . e e e L T00 M2
CyabdHT HaTpHA 6e33011m,m P ¢V
TMAPOXHHOH . . . « v v o v v v o ... 5o
Bypa kpucranindeckad . . . . . . . .. 22
BpomucTwiit Ka.rmu e R
Beusorpuason (1% -Hetiit paC'rBop) e 20 ma
GeungoH (MR MeTanpeHHAom NN o 020
Bopa . . . . .. B | s T

Msarkopaboratomiuit  BLIpABHHBAIOWIMA  MeJKO3ePHHCThIH
nposiBuTe b, ofeCcrneulBAIOUIMH  I10dyYyeHHe MPO3PayHOro,
xopouo npopaboTaHHoro H3o6paxenus. PekomeHIOBaH [as
¢doronneHok B3ameH nposiButeas [1-76. IlpouoskutenbHOCTb
nposBiennss — oT 7 o 20 mur npu Temmepatype no 20°.
B | 2 pactBopa moxHO ob6paboratb 10—13 s 35-sma doro-
IJICHKH.

d)eummu-runpoxuuouonuii NPOABHTEAL

Boma (45—50°) . . . . ... .. ... . T700
CyabuT HaTpHf Geaaenm,m S (4]
I'HApOAHHOH e e e e 2,0
Bypa KpHCTannmecxaﬂ e e e e e oo 4
bpovuersit kaowit . . . o o0 .0 o003
2
0,
|

o~

»

Tpuaon b .
Qeunngon (Uad MCTHJI(b(‘HH.’IOH) e e
Boga . . . .. B (0

Na oo Gl

o~

IS
B

MsarxkopaboTtaioliMi  BbIPaBHUBAWILUA  MeIKO3ePHHUCTHIH
NpoABUTe/b, O6eCMeYHBAOWHH MOJYyYeHHe XOPOoWo Mpopado-
TaHHOro H3obparkeHus. [lo cpaBHeHHIO €O CTaHJ1apTHbIM Mpo-
SIBUTEJIEM [MOBbILIACT CBETOYYBCTBUTEIbHOCTb (DOTOMIEHOK JO
40—50%, HecKObKO YyBeMHYHBAEeT KOHTPACTHOCTb W BYa.lb.
PexoneH10BaH 717 OTeueCTBEHHBIX H HMIOPTHBIX (JOTOMIEHOK,
no JeHCTBUIO OJM30K K MPOABUTENIO CTaHAapTHoMYy N 2.
HpO}.IOJI)KHTeJ'leOCTb 0o0paboTKH TNpH TemMepaType pacTBopa
20° cOOTBeTCTBYeT YyKa3aHHAM Ha YNAaKOBKe OTeyeCTBeHHbIX
(hoTor1eHOK.
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®eHMIOH-THAPOXHHOHOBNE NPOABUTERD

Boaa (45--50°) . . B (L 7 ]
[Fekcameradocdat Hanuﬂ B
CyapdHT HaTpHa Ge3soannti 100 2
['napoxuHon .. 52
Coja KanbummpoBannaﬂ e Se
Bypa kpucralamueckas . . . 3¢
Bophas kucioTa 3,5 e
BpomueTuift kanuit . . . .22
®enunnton (MM Memmpexmnou) . .02
Boaa . . .. . .....no 1 2

BblpaBHUBAOUIHA MeJKO3ePHHCTHIH TpOsiBUTeb, oOfecre-
YHBAIOUIHH XOPCHIVIO NpOpaboTKy JeTaneldl B H306DaKeHHU.
PekcMeHaoBaH «Poroxemar Aas1 ¢oronieHok. Ilpo-
JA0/TKHTENBHOCTb NposBaeHUs — oT 8 a0 10 mun npu teMnepa-
Type pactBopa 20°.

GeHUIOH-THAPOXHHOH-METOJIOBBIH  NMPOSBHTEISL

Boma (45--50°%) . . . ... ... ... .700 M2
Fekcameradocdar Hatpus .. . . . Ie
Meron . . . . ... .. ... .. ... 4
Cyabdput narpua Gespoauwft . . . . . . . 65 e
Fuppoxunon . . . R I
Coaa KdJIblLHHHpOBaHHaﬂ T
BpomucTuiit xanuit . . . e e e le
deunon (HJaH MeTH:lQ)eHme) ce e .. 0,2

Boua...............ﬂol

BripaBHUBAIOIUH MeJKO3ePHHCTBIH NMposiBUTeab. PekomeH-
JI0Ball 145 TOHKOCJOHHBIX ¢oTolIeHOK. [Ipofo/mKHTeNbHOCTD
nposiBieHun — ot 6 a0 14 mun npu temnepatrype 20°. dPoro-
NJleHKa J0/XKHA NPOABAATLCS TeM J0Jblile, yeM Bblilie ee CBeTO-
YyBCTBHTEIbHOCTD.

FanuuHoBLIK NposiBHTEND
(XoHUENTPHPOBAHHLI)

Boaa (70—80°) . T < 17
Cyab®HT HaTpHA 6e330nubm.. A
T e | 4
Motamt .. . ... ...........100e¢
Boga . . . . . .. ... .. ... .10 150 M2

PexonenaoBan [obnem aas 06paboTKH JI0ObIX POTONICHOK
1 $OTON1aCTHHOK. PacTBOp roTOBHTCS B BH/e KaulHilbl, KOTOpas
B 3aKVMOPEHHOM BHIe COXpaHsieTcs oueHb jojro. Has npuro-
TOBJIEHHS KOHIIeHTPHPOBAHHOI'O PacTBOpa HeOOGXOAHMO Ioci1e
pacTBOpeHUs cynbduTa HATPUA [06aBHTH TIVIHIMH, KOTOPbIi
pacTBOpseTcs HEMOJHOCTbIO. 3aTeM IOCTelNeHHO B HeOOJbUIHX
KOJIHUeCTBax BBOAHTb HOTAall, B HAPUCYTCTBUH KOTOPOIO IVIH-
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I[MH PACTBOPHTCS LeJUKOM. [1puroToBsiasl Kawuiy, ee clenyer
Xopouio pasmelmnBaTb. [locje oxJja)kaeHUs KallHIBl pacTBOp
JIOJHB2wT BOJOH 10 obbeMa 150 M2 M XOpOoIIO MepeMellHBaloT.

Jas paGoThl kKawuny pas6aBasiioT BOJAOH B 3aBHCHMOCTHU
«1T TpefoBaHMH K mnpoueccy. MenjedHoe M BblpaBHHBalOLLee
IIpOsiBJ€HMe JOCTHraeTCs1 NMPH pas3GaBjaeHUM KaluuLbl BOLOH
B cooTHomeHHssXx or 1:10 mo 1:50. IlpoposxuTe bHOCTD
1IPOsIBJIEHHS TIPH TeMrepaType pactBopa no 20° 34BHCHT OT
CTeNeHu pazbaB.1eHUs! KallMibl BOJOH U MoxeT GbiTh oT 10 smun
A0 1 wac. Pabounit pacTBop ofecneydBaer MoJsydeHHe npo3pau-
HBIX, XOpOoIIO NpopabOTaHHBIX HeraTHBOB, UCIPABJICHHKBIX N0
“KCIO3HL UM, €CAH ee HAapVIueHHA OB JONYIeHbl NPH CheMKe.

MeTon0BBIH NpoOsIBHTEAD
(KOULCHTPHPOBAKHBIIL)

Boga (30—45°) . . . . . .. ... .. . 700 a2
Meton . . . . . ... ... ... ... 4e
Cyabdur natpus Gespoanmi#t .+ . . . . . . 100 ¢

Qochoproxuc/bl  HaTpuil TpexsamewenHsii 80 e
XJjopHeTwit HATpUH . . . . . . . 6 e
BpoMucToii Kalu#i . v . v v v o o o . .. 0,22
Bomga . . . .............00 12

Pexkomennosan P. flpau aas o6pa6oTku ¢oToOnIeHOK ¢
1leJ1bI0 TIOBBILIEHUS Pe3KOCTH B U306pakeHHH. B oraunuue or
OOBIYHBIX  BBIPABHUBAIOWHX MeJKO3ePHUCTHIX TNPOsiBUTENEH,
pacTBOp obecrneunBaeT JyYIIYIO NpopaboTKY aeTaneil U yBeIH-
YeHHYI0 De3KOCTb M306pa:keHHs. BesnunHa Byajid W CBeTO-
YYBCTBHTEbHOCTb (DOTOMN/IEHKH HEeCKOJBKO MOBBIIAIOTCSI.

PaBouu#i nposBUTeb COCTaBAAWT pa3baBjeHueM BONOH
KOHIIeHTPHPOBAHHOIO pacTBopa B cooTHomeHuH 1 : 10. B sToM
clyyae TPOJNOTHHUTEIBHOCTb NPOSIBJAECHUST MOxKeT ObiTb oT 30
10 35 mun; npu pasbGasrieHuu pactBopa 1:20 BpeMs NPOsiBJCHHS
yBejquunBaerca po 50—60 mux. Temneparypa paGouero pact-
Bopa 20°. PaccuuTaH Ha OJHOPA30BOEe HCMOJIb30BAHHE.

[TapaamuHodeHonOBRH NposiBUTEND
(KOHUeHTPHPOBAHHbI )

Bojga (35—40°) . . . . . . ... ... .500 s
[lapaamuuoderon . . . . . . ... ... 50e¢
MeTtaGucyibdUT KaJHd . v o » . . . . . . 150 2
Enguit marp . .. . . .+ oo v v . .. . 1002
Bpomucruift kamuit . . . ... L. L. .. 5e
BensoncyavduHoBokucaplt Hatpuit . . . . 0,2 e
Boga . . .. ............00 12

ﬂpeunpumnﬂ BbIITYCKAIOT 3TOT IMPOsSIBUTE b MOJA HAa3BAHUSI-
M «Ponnnan» u P-09 B Bule KOHIEHTPHPOBAHHOrO pacTBopa,
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yAOOHOTO ISl IPHTOTOB/IEHHS PaGOYMX PACTBOPOB Pas3/IMUHbIX
no JeHCTBHIO.
CHava/jia cOCTaBJAIT TPH pacTBopa:

Pacteop A
Boma (35—40°% . . .. ... .. 4. . . 500 M2
[Napaamumoderon . . . v v ¢ v v o v . . B0 2
MeTabucybguT Kanust . . . . . . . . . . 150 2

JI1s NPUTOTOBJEHHsI PacTBOpa NHCTHIJHPOBAHHYIO BOAY
caeyeT NPOKHIATHTb, YTOOLI YHAaJHTh H3 Hee BO3JyX.

Pacteop B
Boga (10—16% . . .. ... ... .. .300 M
Eaxu vatp . . . . v v v o o o o ... 1002
Pactsop B
BOILa(3540°.............50M/l
Bpomuctuift Kanuit . . . e e oo be
Benaoﬂcynb(puuoaomcnbm nanx»m B

15 npHroToBJeHYs KOHIEHTPHPOBAHHOTO PacTBOPA B pacT-
BOp A BBOASAT B HeGOJBIUMX KosuuectBax pactsop bB. [lpu
CMemIHBAaHHH 3THX PAcTBOPOB KOHIIEHTPaT pa3orpeBaercs,
CTAHOBMTCSl HeNpo3PauHbIM H BO3HHK&ET 0Calok. B mporuecce
NpuJIHBaHHs pacTBopa b ocanok pacTBopsieTcs, U chMeCh eaeTcs
npo3pauHoH, BHILIHEBOro 1BeTa. [JomHOoe oOcBeT/IeHHe CMeCH MPGH-
CXO/HT nocse fofaB/leHnd ellle OJHOA-ABYX Kanedb pacTBopa b,
NpHYeM OCBeTJIeHHe CMeCH IMPOHCXOTUT MOCTeleHHO, MO3TOMY
nocjefHue Kanju pacrBopa b HY»KHO N06aBJasiTb C pa3pblBOM
B 2—3 mun. MI36LITOK pacrBopa b B cMecH JenaeT NPOABHTEN L
HEeCTOHKHM, NO3TOMY €ero MOXHO BBOAHTH B pacTBop A JHub
JIO pacTBOPeHHs OcajKa.

B noayueHHy10 cMech 106aBas0T pacTBop B 1 nocre oxioax-
JeHHs1 10 TeMnepatypbl 18—20° KOHIIEHTPHPOBAHHBIH PacTBOp
GUABTPYIOT H AOMHBAOT JHCTH/JIMPOBAHHOH BOJOH 10 o0beMa
1 2. CnuBas pacTBODLI BMeCTe, HX XOpOIIO PasMelUBaloT CTeK-
JIAHHOH TAJIOYKOH.

KoHlLleHTPpUPOBAHHBLI PacTBOP COXPAHAIOT B He(OMLILUX
CTEK/JSIHHLIX KOPHUHEeBHIX GaHKax eMKocTbio B 100—200 ma.
Dauku HanosHAIOT J0BEPXY H XOpOWIO 3aKYIOPHBAKT.

Pa€ounii pacTBOp NPHIOTOBJAAIOT pa3baB/ieHHEM KOHIICHT-
PHPOBAHHOTO TPOsIBHTENsI BOXOMpPOBOAHOH BomoH. CreneHb
pa3GaBaeHHsl 3aBHCHT OT Xapakrepa palOTbl NPOSBJSIOLIErD
pactBopa. Ilog6upas KOHUEHTPALHIO NMPOABUTENS H YUHThIBas
NPOAOJKHTENBHOCTD 0GPaBOTKH, MOXKHO IPHTOTOBHTb Pabouril
pPacTBOp C pa3JHuHBIMH CBOHCTBaMH, KakK ykasaHo B Taba. 17.
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TaGaunna 17

ﬂciiCTI!)lC Crenenn pﬂSﬁallﬂEllHﬂ npO,!‘.OJTH(HTeJinOCTb

TPOsSIRITE pacTropa TPOSIRIECN NS, Lt
Markni 1:100 20--49
Hopayaabtinii I: 75 15 30
Kontpactuwii I: 50 15--25
DhIcTphi# 1. 10 2—5

UeM Bblule CBEeTOYYBCTBHTEJbHOCTb (POTOMaTepHana, TeM
JI0JIblle OH 10.)KeH NposBasTbes. Bo BpeMsi NpOsiBiIeH sl pacT-
BOp CJeAyeT uacTo NepeMelIMBaTh; ero Temnepatypa 20°.

Cunbho pas6aBienHble pactBopwl (oT 1:50 u Gosbuie)
OTHOCATCA K OJNHOPAa3OBBLIM TNPOSABHTEJRNM,
T. €. He NOJJIeXalllUM XPaHEeHHIO U NPHTOAHBIM 118 06paboTkH
JHWb OAHOA JeHTbl (OTONJIEHKH.

MeTon-FHAPOXHHOHOBM I NPOSEHTEND
(KonLEHTpHPCBaL b

PactBop A

Bopa (36—40°) . .. . . . . .. . ... . 700 ua2
Meton . . . BT [
MeTaGHcy.nbcpm Kaans .. ... ... .. 22
Boaa . . . . ... .......,..00 la
Pactrop b
Boaa (35—40°) . . . . . . . .. ... .700 M2
I'mapoxuwon . . . . . . .. .. .... 40e
Merabucyabdur Kaaust . . . . .. L. L. 22
Boga . . . .. T (I |
PaCTBop B
Boaa (35—40°) . . . . . .. .. ... .700 ua
Coma xanpuunupoBannas . . . . . . . . . 100 ¢
Cynbdut Harpusa Gessomuwii . . . . . . . 100 2
BpomucTwiit Kaouit . . . . . . . ... .. 2¢
Boga .. . .............00 la
Pactsop T
Boga (35—40°) . . e e e e e o 700 M2
CynbpuT nHatpus GCBBOIIHHH B L
Bypa xpuctanaimnyeckas . . . . . .. .. 15¢
Tpuwaow B . . . . ... .. ... ... 2e¢
Boga . . . ........ . ... 00 a2

PacTBOpPEI NPHTOTOB/AIOT Ha AHCTHJIIPOBAHHON BOJle TTyTeM
NooYepefHOro H NOJHOTO PacTBOPEHHS KaKAOTG U3 XHMHKATOB.
PactBop B cTaHoBHTCA NMpoO3pauHbIM TOJBLKC Yepe3 HeCKONbKO
4acoB MocJle NPHUTOTOBJIEHHS. 3anacHble PacTBOPb B 3aKyTo-
PeHHBIX COCyJlaX COXPAHSIIOTCA OueHb ACJTO.
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IIpurotoBasf pacTBOPhI, BMECTO BECOB MO/Ib3YIOTCS MEH3YP-
KO, YuTO BecbMa yJOOHO 1715 paboTel. Pasanunble Mo JeHCTBHIO
paGoune PacTBOPbLl COCTAB/SAIOT CMELIMBAHHEM 3aMacHbIX PacT-
BOPOB H BOJIbI, PYKOBOACTByfich Taba. 18.

Ta6aunuwa 18

XapakTepHCTHKA Cocras paGouero Koanyectso 3anacHoro
neraruna pacTtBopa pacTBopa H BoAbLI, Af.i
Markuit Pacteop A 100
Pacteop T 600
Bona 300
HopmanbHblit Pacteop A 70
Pactsop B 100
Bona 830
KoHTpacTHLLi Pactsop A 125
Pactop B 150
Pacrsop B 300
Boxa 425
Oco6oKOHTpaCTHbIH Pactsop A 40
Pacrsop B 150
Pactsop B 450
Boaa 360
Hopsanbusiét ansg Pacteop A 50
toTo6 Y Maru Pacrsop b 100
Pactsop B 250
Bona 600
Msarkuit ans Pactsop A 100
(orobymaru Pactop b 200
Boaa 700

[1posomkuTeIbHOCTL NpOsABJeHUSs B pabouuX pacTBopax
3aBHCHT OT CBOHCTB oOpabaTbhiBaeMblX ¢GOTOMATepHANOB H Tpe-
6oBaHKii K u3obparkeHunto. OpHEHTHPOBOUHOE BpeMsl MpPOsABJIe-
HuA [pH Temrepatype pacteopa 20° ykasaHo B Ta6a. 19.

Ta6bauwuwa 19

X IpoponKiTeantiocTo Mposise-
XapakTepHCTHKa HeraTiBa HHS, MUN

Markuii 10—18
Hopyanbubiit 5—10
KoxtpacrtHbiit 5—10
Oco60KOHTpacTHbIH 3—6
Hopsaabublit 1is ¢orobymaru 2—4
Msrkuit ans gorobymaru 2—4




$eHnnaoH-THAPOXHHOHOBBII NPOSBHTEND
(KOHLEHTPHPOBAHHLIH)

Bozm (45—B0°) . . . . . . . . ... . . 700 ma
Cy.1p(HT HATPHS 6esso:mbm ce e . 1252
CunpoxuHon . . . B L
Cona }"lJ'IbLLH}alOBaHHdﬂ ce v e . ... bBOe
BpoMmucTulil Kaauit . . . . . . . . . ... 9e
DeusoTpuason . . . S
Penungon (MM wewmpewuou) oo L
Boga . . . .. S (s I N

[TposiBuTeNb peKOMeHZOBaH Jaf 06pPaboTKH (OTOIIEHOK.

Pafounii pacTBOp COCTaBASANT pas3baBjeHHeM 3alacHOro
[racTBopa Bojoil B cootHoiteHuu 1: 50. B stom cayuae mpo-
JOJKUTEJbHOCTE NPOsiBAeHHst — OT 12 10 25 mun; npH pasbas-
JeHud pactBopa | : 20 BpemMs NpoABJEHHS COKpallaeTcsl 10
6—15 mun npu Temnepatype pactsopa 20°. Uewm Bbiiie CBeTO-
YUYBCTBHTEALHOCTh ¢oTOMaTepHasna, TeM JJHTesNbHee JOJIKHO
ObITh IIPOsIBJEHHE U TeM 6oJblile JoMxKeH ObiTh pa3baB.ieH 3anac-
HOH pactBop. Pafounii pacTBOp pacCyMTaH Ha OJ(HOPa30BOe
110/1b30BaHHe, OTHOCHTCH K MeNIKO3eDHHUCTBIM NPOSBHUTENAM.

P EeHHAOH-TUAPOXHHOH-TAHUHHOBBH NPOsSBHTENb
(KOHLECHTPHPOBAHHLIH)

Bona (45—50°) . . e e v o . . 700 M2
CyJabhHT BaTpus 6e350n11bm e e e . 1200
CMIPOXMHOH . . .+ « v « v o« . . ... 1be
floramr . . .. ... .......... 8¢
I‘Jmum{...............452
Dpomucteii Kaaui . . c e ... 8Be
PeHHIoH (MaH MeTm'lcpeHuzLOH) e e .. 22
Boaa . . . . ......110 1 2

PexkomenoBaH 1151 06paboOTKH JIOGHIX HeraTHBHLIX (HOTO-
MartepuaJjoB. Pa6ouHii pacTBOp MpPOSIBUTENs I PHTOTOBJAIOT
pas6apjeHHeM 3allacHOrO pacTBopa B cooTHomeHusix 1: 10,
1:20 u np. Crenenb pasGaBiieHHs] 3aBHCHT OT CBOHCTB 06paba-
TbiBaeMOro ¢oroMarepHana H 2keJaeMblX pe3ynbTaTroB. [Ipo-
JOJDKHTEJIbHOCTb  NIPOsIBJIEHHs] B pa30aBJeHHOM pacTBOpe
1:10 —or 10 no 20 mun. DTOT NPOSIBUTENb Y HEKOTOPBIX
(hoTOMaTepHaNOB YBEJIHYHBAET CBETOYYBCTBHUTENLHOCThL B 2—
2,5 pasa 1o cpaBHeHHIO C PACTBOPOM, He MMEIOILHM (heHHIOHA.

MetonoBblii nposisuTenb
(mBYyXpacTBopHbift)
l-it pactsop

Bona (45— 50°) B (V1Y
Meron . . ]02
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CynbdHT HATpHS Ge3BORHBLIA « « . . & . . 40 e
Boga . . .. ............00 1ua
2-ft pactBOD
Iflotamr .« & & . . v v v v v v v v ... 1002
Boga . . ............. .00 12

BblpaBHUBAOWKA MeNKO3ePHUCTbIH NMPOSIBHTENb. PexonieH-
JI0BaH 1151 ABYXPacTBOPHOIO NPOSIBIEHHS TOHKOCJAOHHBIX (OTO-
NJIEHOK.

TlepBoHauasbHO (GOTOIVIEHKY MOrpy:xawoT B - pactBop
Ba 1,5—2 mun, 3areMm Ge3 omnosacKUBaHUS B BOJie IePEHOCST
BO 2-i pactBop Ha |—1,5 mun. Bo Bpems IPOsABNEHUS PacTBOPH
HYXHO HeNpepLIBHO NepemewBath. Temneparypa ux 20°.

MetonoBbiit nposiBUTEND

(1BY XPacTBOP Hblii)

I-it pacTtBO]p
Boma (30—45°) . . . . . . ... .. . . 700 M2
Metor . . . .. e e e v .. be
Cyabhur HanHﬂ ﬁeaeom{bm e e e a. . 1002
Popanuerwit kauit . . . . .. .. . .. le
BpomucTniit kaamit . . . . . .. .. .. 05e
Boga . . .. ... ... .. .00 12
2-# pactBOp
Boma (30—45°) . . . . . . . ... . 700 M2
Dypa kpucragaHueckast « « . . . . . . . 22
Boga . . . ... ... . .00 03 12

OcoGoMesIKO3ePHUCTBIH BLIDABHUB2IOWUUH NPOSBHUTEb THIIA
A K-20. PekoMeHIOBaH [/ JABYXPAacTBOPHOIO IPOSABJIEHHSI.
[lepBoHauanpHO oTOM/IEHKA ofpabaThiBaeTcs B l-M pact-
Bope oT b 10 20 mux npu Temnepartype 20°, B 3aBUCHMOCTH OT
CBOHCTB (POTOMAaTEepHaNA H XKEJIAeMOro KOHTPACTa H300paKeHH .
3ateM ¢oTOMJIEHKY Ge3 OINOJACKHBAHHA B BOJE IePeHOCAT

o

BO 2-# pacTBOp Ha 3—4 MuH.
1-fi pacTBOP MOMKET ObITb HCMONbB30BAH MHOTOKPATHO.
2-1 pactBop nocie 06paGOTKH OAHOH (OTOMIEHKH MOMKEH

ObiTb 3aMEHEeH CBEXKHM.

Mposeasnwuie-puKkcupyom il pacTeop

Boxa (45—50°) . . . . . . . ..+ . . 700 ma
Cynbdur Hatpus 6e350,'mbm - |
Funpoxuuon..............1‘23
Exku#i Hatp . B
DeHHJ0H (KM meTHnQ)eHHHOH) . .. le
TuocyandaT HaTpus KpHCTdJIJIHllCCKHH .. 9 e
Bora .« .. ... .0 L2
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PexomMenjioBan 1151 06paBoTKi pas3/inuHbiX GoToMaTepHaao0B.
TTpOfOIKNTEbHOCTL TIPOsIBICHHSI — 6 MuH TIPU TeMMepaType
20°. B Teuenue nepBbix 30 Cek pacTBOP AO/KEH HelpepPbIBHO
nepemMelnBaThcs. CBETOUYBCTBHTENBHOCTH pOTOMaTepHata NpH
06paGoTKe B 5TOM PacTBOpPe CYLIECTBEHHO HHXKe, YeM TIpH Mpo-
siBNeHHH B 06GBLIYHOM pacTBope. AGCOJIOTHOE 3HayeHHe CBETOo-
YyBCTBHTEJNbHOCTH 3aBHCHT OT COCTaBa PacTBOpa: yem OGOJbIlE
110Tepsl CBeTOYYBCTBHTE/IbHOCTH, TEM Bhillle CKOPOCTb 0OPaBOTKH.
[1py u3MeleHHWH KOHUEHTpPauWH THOCYJbdaTa HATPHsi B pacT-
Bope {oT 70 no 125 2) HabualopaeTcsi NOCTeNeHHOE CHUXKEHHE
KOHTDPACTHOCTH H306pakeHus.

bPUHKCUpPYOIHE PACTBOPM
INpocToit dukcax

Bona (40—60°) . e e e e e e 700 M2
Trocyangar HanHﬂ KpucTasiuueckuii . . 250 e
Bopa .. ..............00 1lu

B 1 2 pactBOpa MoxHO o6pabotate a0 20 M 35-mm doTo-
naenkd. IlpenBaputesbHO peKoMeHayeTca (oTOMaTepHasa o06-
paboTaTb B KHCJIOM OCTaHaBJMBAIOIEM PacTBOpE.

Kucamii pukcax
(cTannapTHBIIT)

Boga (40—60°) . . . .. . ... ... 700 ma2
Tuocynbpar unaTpus  kKpreraanuucckuit . . 200 2
MeTtabucynb@uT Kaaust . . . . . . . . . . 30e
Boga . . . . ............00 12

Beenen 'OCTom 10691—63 ans oTeyecTBeHHBIX HEeTaTHBHBIX
¢otomatepuanos. B 1 2 pactBopa MoxkHO 06paboTath 10 25
35-mm GOTONJIEHKH.

Kueami ny6aumnit pukcax ( «Opso-305» )

Boma (40—60°) . . . . . . . . . ... .700 ma2
TuocyabpaT RaTpus  Kpuctasjanueckuit . . 200 e
CyabduT HaTpust GesBopHwii . . . . . . . 202
YkcycHaa xucjaoTa JeusHas . . . . . . . 16 ma
Aniovoxanyessle KBacubl » « . . . . . . . 102
Boma . . .. ............00 12

O6nanaer ny6awuMH cBOMCTBaMH. PeKOMeHIOBaH bupMoi
«OPBO» pna 06pa6GoTkn HeratuBHbiXx (poTtoMaTepuanoB. B 1 z
pacTBopa MOXxHO o6pabotaTb 20—25 . 35-mm (OTOMJEHKH.

Kucawii py6smnii ¢gukcax

Bona (40—50°) ., . . . . Ce e 700 ma
Tuocyapdar HaTpusa KpHCTaJL*lM.CLKHH A DA
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Cyabdut natpua GesBoanbil . . . . . . . 10 e

Ykcycnasn KHcaoOTa Jelsnas . . . . . . . 10 a1
DopHast KHCAOTA KpHCTallHYyecKas . . . . O 2
AJIOMOKAJIMEBEIE KBACLLY « .« . . . o . . . 102
Boaa . . . . ... i i om0 la

PexonsennoBan A1s 06paGOTKH TOHKOCJAOHHBIX HeraTHBHBIX
¢oTonaTepuanos. B 1 4 pacTBopa MoxsHO o6paGotath no 20 At
35-um oTonaeHKH.

Kucabiii ny6smnin gukcax ($-10)

Boja (40—50°) . RN e e . 700 ma
Tuocyaudar HanHﬂ Kpnc‘rammecxmr ... 330 e
Cyabpur narpHs 0e3BojHmii . . . . . . . 7,502
Bypa xkpucrannuueckas . . . . . . . .. 30e
YKcycnas KucaoTa JepAnas . . . . . . . 27 M2
A/MOMOKAJIHEBbIE KBACHBI « - « . . » . . . 22,52
Bopa . . . ... .. ..., ....00 lua
PexoMeHI0BaH «I(» I8 06paGoTKH HeraTuB-

NBIX GOTOMAaTepHaNoB, NPOSBJAEHHBIX B CHJBHOLIENOYHBIX NPO-
siBuTenssx. B 1 2 pactBopa MoxHO o6pa6otaTh 10 25 u 35-mm
hoTonJIeHKH, KOTOPYIO CJelyeT XOPOLUO POMBITH M Nlepel CYlu-
KOH OCTOPOKHO NPOTEPETb CO CTOPOHBI 3MYJbCHOHHOIO CJIOSI.
Kucawiit ay6amuii gurcax ( «Opso-306» )
PactBop A

Boaa (40—60°) . oo . 400 ma

Tuocyabdat HanHﬂ KpHCTaJ[JlH'—lC‘C}\HH ... 2802

Cyabur HaTpusi 6Ge3Bomnbid . . . . . . . 25 e

Cepuast  kucyora (10%-nast) . . . . . . . 15
PactBop b

Bomga (40—50°) . . . . . . . . . . . . 300 M2

XpoMoKka/iHeBbie KBaclbl . . . . . . . . . 152

PexkomenpoBan ¢upmoii «OPBO» aas ¢oromarepuanos,
TpeGyOIIHX BbICOKOH cTeneHu ny6ienus. PaGouniét pacTtBop
NPHIOTOBJIAIOT CMellleHHeM pacTBOPOB B paBHBIX oObeMax.
Oxna)kIeHHbIH pacTBOp B MelIeHHO BIMBAIOT B OXJayKAE€HHBIH
pacTsop A NpH HeNpepbIBHOM W 3HEPTHYHOM Ie€PeMellBaHHH,
nocje yero IOJHMBAlOT BOLOH O obuiero otwema ! 4. Pabouwit
pacTBop JOJKEH ObITb BCErja CBeXeNPUrOTOBJEHHBIM, TaK KaK
pacTBop ObIcTPO TepsieT AyOsiiMe cBoiictBa. B 1 2 pactBopa
mMoxkHO obpa6otats 10 20 M 35-mm POTONJIEHKH.

BuicTpuifi ¢ukcax

Bona (40—60°) . e o s . 700 a2
Thocyavdar Ha'rpmx KpHCTaJlJ'lHlleCKHH ... 2002
XJA0pHCTHIH ammonuit . . . . . . . . .. B0
Boga . . . ... ... .,.....8 la
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PekomenjoBaH 115 GpicTpoii 06paGOTKH HEraTHBHBIX (OTO-
MaTepHasoB.

BuicTpuifi Kucabiii ukcax ( «Opeo-304»)

Boga (40—60°) . . ... .. .. ... .700 Mz
Tuocynnpar HaTPHSA KpHCTaJquecxml .+ + 200 2
XaopHeTeift aMMOHMH . . . . . . . . . . DO
MeTtabHCyIbQHT KatHsl o o o o & 0w & . . 202
Boga . . .. .......c....00 12

PexonenpoBan ¢upmoii «OPBO» ana 6bicTpoil ofpaGoTku
HeraTHBHbIX (hoTOMaTepHa/I0B.

BricTpuiit KuCabH py6swmi dukcax ($-7)

Boza (40—50°) . . . . .. . . . 6060 sma
Tuocyabar HaTpus KpHCTﬂJIfIH‘lCCKHH .. . 360 ¢
Xaopuetmi#i ammonufi . . . . . . . . .. B0e
Cyausutr wHarpus Gespommwpiii . . . . . . . 1be
¥KeycHast KMcloTa JdeisHas . . . . . . . 13,5 ma
Dopnaa kWcsaoTa KpucTadannueckas . . . . 7,0 e
AJloMOKa/iHeBble KBAaCUHl + o + « . . . . . 1D e
Boia . . ..............00 12
PekoneiioBaH «K» 415 ObICTpPOH oBpatoTku

HeraTHBHbLIX cporoma'repnaﬂ OB.

lMpepbBalomwmne nposisieHue
pacTBoOpH

YKCYCHOKHCABIH npepbiBaTeb

YKcycHass KueaoTa JefsHas . . . . . . . 20 M2
Bonga xonognast .. . . . . . . ... .00 1a

MeTtaGucynbHTHBI NpepriBaTeab

MeTabucynbgur Kajsus . o . . . . . . . 40
Boga . ... ... ... .00 la

PactBopbl pekoMmMeHAYeTCs NPHMEHSThb Iocje GHICTPOro H.au
SHEPruYyHOro NposBJeHHs doToMaTepHana, YTobbl MCKJIOYHTD
BO3MOMHOCTb IleperposiBJeHHs1 H3o0paxeHHsa. IlposiBieHHbI
doromatepias €e3 CMNOJACKHBAHHA B BOAE IIePEHOCAT B
npepeiBalownii  pacteop Ha 25—30 cex. B 1 2 pacreopa
MOXHO obpaboTarh a0 12 m 35-mm QoTonaeHky.

YKCYCHOKNCABIA AYOsuHiA npepbiBaTeb

Boma . .. oo o . . 000 ma
YkeycHas KHcoTa nemmaﬁ B L 17
Cynbdar HaTpus 6e3ofnbil . . . . . . . . 4D e
Bora .. ..o om0 12
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PacTBOp peKOMeH/JOBaH IJsi TexX CJyvyaeB, korjaa goroma-
TepHaJ M0cje NpPosBJieHHsA OyjleT oOpabaThiBaTbCcsl B pacTBO-
pax MJIM B BOJe, MMEWOWHX TeMrnepaTypy go 27°. Ilporomxu-
TeJbHOCTb OOpabOTKH — 3 MuH, TpHYEM B MepBbie CeKYHAb!
nocJje [OrpyXeHus ¢doToMaTepHaja B pacTBOpP €ro HYXKHO
sHEprHYHO mepeMewinBaTe. B 1 2 pactBopa moxHo ofpabo-
Tath 10 25 M 35-mm doTomeHkn. PactBop mnpejgoTBpainaer
nabyxaHHe 3MYJbLCHOHHOTO cJosl GoToMaTepHaJa.

Aybsmune pactBophbl
XpomoxaJeBnii RyouTeab

Boma (30—45°%) . . . . .. . .. ... . 700 w2
XpoMOKaTHEBBIC KBACHBI . « & & . . . . . 02
Boga . . .. ... ........ .00 Ilua
XpomoxaaueBbii MeTaOHCYIbGHTHBIH RyGHTE D
Boga (30—45°) . . . . . . . ... .. . 700 s
XpOMOKaNHeBbIC KBACUBI . + + » « » « » » 15 ¢
Mertabucyapdut kadusg .. . . . . .. .. lbe
Boga .. ..............00 |2

$opmanHHOBLIH AYGHTERD

Bopa (30—45°) . . . . . . .. . 700 a2
Cynbdat Harpus Gespoammil . . . . . . . 150 e

Cola KaJbllHHMPOBAHHAR R 20 2
®opmaann (40% -nLiil BOAHMLIE pacTBop ¢op-

MAJIBIETHAA) -« v v o v s e e e e e oo . . 20 M2
Bopa . . ....... . ......00 1la

PacTBOpbl PeKOMEHJ0BAaHO NPHUMEHSATb Mepeld (QHKCHPOBa-
HueM QoTOMaTepHasa, ecau (PUKCHPYIOIWHHA PacTBOp WJIH BOAa
HMEIOT MOBBILIEHHYIO TeMnepaTypy. [1poao/KHTeNbHOCTL o6pa-
GOTKH — OT 3 10 5 MuH.

Cra6uausupywoumne
pacrBopb

THoMoueBHHOBbLI cTabuan3atop

Bopa (30—45°) . . . . . . .. .. .. . 500 2
THOMOUEBHHA . . . ¢ « « = « « « » « « . 31,52
Fampepun © . o o o v v v v v v v o o 10
Boaa .10 1oa
TuomoueBHHOBLI AyOAw K cTaGuansaTop
Bonpa (30—45°% . . . . . . ... ... . 500 ma
THoMoueBMHa . . . . . . . . ... ... 20e
YKcycHass KMcaota JeffiHad . . . . . . . 10 M2
XpoMoKanuesble KBaclpl » « + . . . . . . 10
Tamumepus & . o v o v o v s e v e . . 60 Ma
Boma . . .. ... .. ... 4. ..00 i a

PactBopsl pekOMeH/0BaHBl B3aMeH (PUKCHPOBaHHS H Mpo-
MBIBKH HeraTHBHBIX (poTOMaTepHajoB, KOTZa HeoOXOLMMO
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COKPATHTbL  MPOJOJIKHTEIBHOCTH 00PabOTKH H  Pacxof
BOJbL.

[1posiBieHHbIH H KOPOTKO NPOMBITHIH (hoTOMaTepHaa odpa-
6aTLIBAlOT B CTaGUJIH3HPYIOUIEM PacTBope B TeyeHHe 1—6 muu
npu teMnepatype 20°, 3aTeM ONOJACKHUBAIOT B BOje H 3HEePTHUHO
BCTPSIXHBAIOT, UTOOL! YAAJIHTh Kamau CTaGUIH3aTOPa C [10BepX-
HOCTH (hoTOMaTepHaJla, nocnae 4ero ero cyuiat. Bo Bpems o6pa-
OOTKH B cTabH/IH3aTOpe BO3MOXKHO NOMYTHEHHE 3MYJbCHOHHOI'O
CJ10s1, KOTOpOe HCye3aeT IOC/1Ie BHICYLIMBAHHA (pOTOMaTepHaNa.
B | 2 pactBopa MoxHO obpaGorath 10—15 m 35-mm doTonaeH-
Ku. Ecnu npumeHsOT cTabHAN3aTOP C THOMOYEBHHOH, TO oTo-
MaTepHaJ/ NpejBapUTe1bHO 00pabaThiBalOT B AyOsLeM pacTBope
B TeueHue 1,5 Mun.

Ocna6ansaoumwHe pacTBOPH

XenezocuHepoaucTm it ocaaburean
(noBepXHOCTHBIH)

PactsopA
Boma (30—45°) . . . e e e e e e . 300 ma
)Ke.nesocuuepouuc‘rbm Kammit . . . . ... B2
Boga . . . . N 110 500 s
PaCTBOp B
Boza (60—-70°) . . . v e e . 300 ma
TuocyapdhaT HaTpus Kpncmnnuqecmm ... 150 2
Boga . . .. ... ... ... ... .00 50 x

Heratus, noanexauuit ccrabnenuio, 101xeH ObiTh XOPOLLO
06palcTaH B GUKCHPYIOILEM PacTBOPe U IPOMBIT B BOje, 4TO(b!
Ha HeM He MCABHJINCH NOAOCH H MATHA. CyXOoH HeraTus nepej
06paboTKOH CJefyeT 3aMOUYHUTB B BOJE.

Pa6ounii pacTBOp NPHTOTOBJASIIOT CMEILMBAHHEM 34llaCHBIX
pactBopoB no 1 uyactu U 8 wacrtell Boabl. 3anacHbie PacTBOPLL
COXPaHAITCA XOpOLlO, CMelllaHHble — Pa3pyliarTcd ObICTpPO.
OGpa6oTrky B pacTBope BeAyT [0 TeX MOp, MOKa He moJjyuar
HyxHOe octabieHde H306pakeHUs. 3areM HeraTHB XOpOLIO
NpoMbIBAlOT B BOZE.

MapraHuoBoKanuesbii ocraduTeab
(noBep XHOCTILIH)

Bopa (60—70°) . . . . . ... .. .

2
Maprauuosoxnuxun Kanuit . . D T 2

[N R

HeraTtuB o6pa6aTblBalOT B 3TOM pacTBOpe 10 HYXKHOH CTe-
neHH ocsabiieHnst H300paxKeHHs, IMOcae 4Yero ONOJACKHBAIOT
B BOoJe H 006pabaTblBalOT B CBexeM KHCAOM (HKCHP yioleM
pacTBope, TMOKa He HCYe3HeT KOpPHYHeBas OKpAackKa Heratusa.
OcnabnenHbll HeraTHB XOPOIUO MPOMBIBAIOT BOJAOM.
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XpoMoKaaHeshtit ochaburtenb
(110Bep XHOCTHEIM)

Boga . . .. B
ﬂn)xpo\xoum\m Al Kaawit ... . 00 .. e
Cepnan wuciaora (10%-wasty . . . . . . . . 20 ma

Pa6oyuii pactBop NPHTOTOBJASIOT pasfaBieHuHeM 3al1aCHOTO
pacTBopa Bojo#l B cooTHowenuH 1 : 1. Heratus o6pabatbiBaioT
B DAacTBOpPe 10 HYXKHOH CTeneHH ocjabaeHusi H3o0paKeHHs,
nocje Yero ONOJACKUBAlOT B BoJe W 06pabaThbiBalOT B CBeXEM
¢HKCHpYIOlleM pacTBope, TOKa He HCYe3HeT KOpHYHeBas
okpacka HeraTtHBa. Ocjtab/1eHHbIH HEraTHB XOPOLUO NPOMLIBAIOT.

JKene3oCHHePORKCT I ocnaburenn
(NPONOPLHOHATbHBIN)

l-ii pacTtBOp

Boaa (30—45°%) . e v e e e e o 700 M

)Kmesomncpozmcn,m Kaanii . v e e e .. 1,5

Boma . . ... ... ... ......00 12
2- pacTBOp

Bopa (60—70°) . . . . . . e e e o T00 Mn

Turocyanpar HaTpusn l(pncnmnw:ccmn ... 200 2

Bopga. . . ... .. ... .. ....00 12

Heratup nepBoHayaibHO o6pabartbiBaioT B 1-M pacTBope
oT | 10 4 mun, B 3aBUCUMOCTH OT HYKHOH CTereHH ocjaabseHHus,
3aTeM — BO 2-M pacTBope 4—5 muH, ocje 4ero XopoLo NpoMbl-
BaloT BOJOIi. PacTBopbl coxpaHsaoTcs n0aro. TouHylo Npono.-
JKHTEeJBHOCTL 00pabOTKH TNpeABapHTeNbHO ONpeledsloT No
Ay6ai0 HeratHBa. [Ipu Heo6XOQMMOCTH TnpollecC ocsabieHis
MOX€eT ObiTb IIOBTOPEH.

MepcyabdpatHbit ocnaburenn
(CBepXTpONOPLHOHAb HbI)

Bonma mucruanuposankas . . . . . . . . .300 a2
Ilepcyabdar anionuss . . I
AnMnax (25%-nbiii BOAHBLI pacTBop) . .20 ma
XnaopHeTelil matpuit .. . R (0
Tuocyabgar HaTpus Kpnc’ra.nﬂnqecxnu .. L1262
Boaa auctuaaupoansas . . . . . . . 10 500 ma

PactBop coxpaHsercss nJjaoxo. Ero npurotroBasiioT mnepej
cambiM Hcrnosnb3oBanHeM. [locie pabotel BbikBaioT. Ilocyaa,
B KOTOPOH 06pabaTblBaloT (poTOMaTepHas, AOJMKHA ObITb COBep-
eHHO 4YHCTOH. Heratus »xejaTe/bHO OyeHb XOPOLLUO ITPOMBITh
B JMCTMJAJHPOBaAHHOH Boze. IlponosKkHTeNbHOCTL oOc/aabie-
nua — 3—4 mun npu Temnepatype 20°. Ocnabaentbii HeraTun
caelyeT TILATeJNbHO NPOMBITH BOAOH.
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Mennmii ocnabutens
(yMenbiaomuii 3epHHCTOCTD)

1-it pactrOD

Boda . . . ¢ . ie i i s e e e e e e . . 600 a2
Cepnokncaas Melb Kpnc‘ra.fmnqecxaﬂ .. . 100 2
XJIopHCTLIH HaTpHil . . . . . 1002
Cepuan xucaora (10% Rt paCTBop) . 250 ma
Boaa.................no I 2

2-it pacTBOpD
Buipapuusaiomuit  npossutens J1-96, paszGasneunprit
Bogo# 1:2

Heratus o6pabarbiBaior B 1-M pacTBope NpH TeMmrepaType
18—20° no nofHOro HCuYe3HOBeHHS H300paXKeHHs, 3aTeM Mpo-
MbIBAIOT, NI0Ka He OY/AeT OTMBbITAa CHHeBATas OKpacka 3MyJbCHOH-
HOTO cJaof.

TIpu nHeBHOM ocBelleHHH HeraTHB oGpabaTbiBaloT A0 MOSAB-
JleHHs1 H300pa)keHHs CO CTOPOHbl MOAJIOXKKH ¢oTOMaTepHasna.
CreneHb NposiBjeHHs 3aBUCHT OT 2KeJ1aeMOro Xapakrepa uzobpa-
»keHuna. Tlpn HejocTaTOUHOM NpPOSABJEHHH MOTYT HCYE3HYThb
Ietalqu B cBeTdx ofnekTa. IlposBiieHHbii HeratuB oGpaGaTbl-
BalOT B KICA0M (PHKCHPYIOLLEM PACTBOPe H XOPOLIO NPOMLIBAIOT.
HMHoraa na nerartuse ocTaercst 6esoBatas Byasab. OHa He MeinaeT
feyaTaHHio H300paXkeHUs.

YcuannpawonHue pacTBopm

XpoMoBLIHi YCHAHTEb
I-#t pacTBOp

Boza (30—45°) . . . . . . . . ... . 500 a2
HpyxpomoBokucapil Kaamit . . . . . . .. 8¢
Consinasi  KMCJ0Ta  KonuenTpuposaunag ., . 6 aa
Bogaa. .. ..............¢00 la

2-% pacTBOp
Meton-ruapoxunonoseii cTaniapribtit nposiBETedn Ne l

Heratu o6pabatniBaor B 1-M pacTBOpe NpH Teamneparype
18—20° [0 nNOJHOrO HCYe3HOBEHHS H300pa<eHHsl, 3areM
NIPOMLIBAIOT B BOJAe B TedeHHe 5—7 MuH.

HeraTtiB npu n1HeBHOM OCBeLEHHH MPOABSIOT A0 Ke1aeMof
NJIOTHOCTH, 110CJIe Yero KOPOTKO NPOMBIBAIOT B BOJe, PHKCHPYIOT
H OKOHYAaTe/AbHO IIPOMBbIBalOT B TeueHHe 20—25 muH.

YcuneHHblit HeraTMB XOPOWIO COXpaHfeTcsl, 3ePHHCTOCTb
YyBeJIHYUBACTCS He3HAYHTeNbHO.
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CepHucThil: ycuarrenn
l-it pactBoOp

Boaa (30—45°). e e e i e e e s 500 w2

AeaesocunepoancTetit  kaduit . . . . . . . 402

bpouyerwiit Kaauit . . . . . . ., .. .. 20e¢

Boaa. . . ... ... ... .. ...00 12
2-f pactBOp

Bona . . « . 500 xa

CopHHCTLIN HATPHH KpHCTaJJIMYecKHH . . . D 2

Herarus ob6pabartbiBaior B 1-M pacTBope npH Temmneparype
18—20° n0 mNOJHOro HC4e3HOBeHHsi U306paKeHHsi, 3aTeM
IIpOMBIBAIOT B TeueHHe 10—I15 sun.

[1pu nHeBHOM OCBelUEHHH M B XOPOLIO BEHTHIHDYEMOM INO-
veuleHHH HeraTHB obpabartbiBatoT | —2 mun BC 2-: pacTtBOpe.
B 3Tom pacrtBope H3o6paikeHHe BOCCT2HABJHBAaeTCsi H OKpa-
[IHBaeTCs B KOpHuHeBbiil uBeT. I[loce okpaiminBanis HeraTHB
cJelyeT XOPOLIO IPOMBbITh BOJOH.

YcuseHHbIH HeraTHB XOPOWIO COXPaHsIeTCA, 3ePHUCTOCTb
11300pakeHUs1 He YBe/AHUHBAETCH, KOMHPOBAJbHAfA IJOTHOCTb
I1I0BbILIAETCS 38 CUeT OKPACKH U306ParKeHHsi B KOPUUHEBbIH 1BeT.

1-#1 pacTBOp cOXpaHsieTcsi XOPOWIO W MOXKeT GbiTb HCNOAb30-
BaH MHOTOKPATHO, 2-i1 pacTBop paspyiuaercss GbICTPO H NOTOMY
DPHIOJeH JHIb [/ OAHOKPATHOTO HCMOJAb30BaHHUsI.

Megnnii ycuautenn

I-i pacTtBOp

Boma. (30—45°) . . . . . . . . .. .. . 500 sia
Cepuokncaast Melb kpHcTadanyeckas . . . 30 2
BpomueTniit Kaomit .. .. . . . . 0.0 . 30¢
IByxpoMoBOKHCALIl KadaHi . . . . . . . . 42
Constnast kHcaota 10%-Hast (mo Hcuesnose-

HUST MYTH B PacTBOPe) . . . + &« « « o . . 00 M2
Boga. ................00 112

2-hpacTtBOYp
Oco6omenKo3ephHucThil npossuTens JK-20

HeraTtuB o6paGatbiBaioT B 1-M pacTBope NpH TeMIeparype
18—20° 1o noJHOro HCue3HOBeHHS] H306parKeHHs, 3aTeM
NPOMBIBAIOT B NPOTOYHOH Boje B TeueHHe 6—8 mun.

[locne npoMbIBKH HeraTHB HeMelJI€HHO 3aCBEUHBAIOT SIPKHM
IHEBHbIM CBETOM B TeUeHHe HECKOJIbKHX CEKYHJ HJH JaMIaMH
HaKaJMBaHHA B TeueHlile HECKOJbKMX MHHYT, a 3areM Hpo-
AIBJSIOT BO 2-M pactsope npu Temneparype 20° B Teuenne 10—
15 mun. YcuneHHbIi HeraTuB Ge3 (MKCHPOBaHHS NPOMBIBAIOT
H Cyliart.
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XuHoH-THOCYALDPATHRIH yCHAKTEAD

Pactsop A
Boaa muctuaaunposannas  (18—20°). . . . . 500 amaz
CepHaf KHCJIOTa KOHUeHTpHposauuas . . . 30 sz
JByXpoMOBOKHCIbIM Kaauit . . . . . . . . 225 e
Bora puctHanmpoeaHsas . . . . . . .20 L2
Pactsop B
Bona auctuaimposannas (18—20%) . . . . 500 sz
Metabucyabur kaaua . . . . . . .. .. 45
FmapoxuHoH . . . . . . . . . .« . ... lbe
Bojra guctmanmposansas . . . . . . . 30 |2
Pacteop B
Boga gucruanmposannas (18—20°) . . . . 500
Tuocyabhar HaTpua KpHcTaddHuyeckuit . . . 22,0 e
Boga mucthiamposasHas . . . . . . . g0 lo2a

Pa6ounii pacTBop NMpHUroTOBASIOT B CaeaytouieM (00s3aTeb-
HOM) [OpsKe:
pacteop A — | dactb
pactBop B — 2 uwactn
pactsop B — 2 wactu
pacteop A — | uactsb

Ilpu cauBaHHH B COCYJ PacTBOPbI TLLATeNbHO IepeMeLH-
BatoT. PaGouuil pacTBOp cOXpaHsieTCcs OKOJA0 2 4ac.

Xopowo OTMBbITHIH HeraTHB (He MeHee [BYX-TPeX CMeH
B JHCTH/JHPOBAaHHOH BOAe) o6pabaThiBaioT B paGoueM pacrBope
okoJo 10 mun npu temneparype 20°. CTeneHb yCH/IEHHS KOHT-
POJIHPYIOT TTPOCMOTPOM H306pakeHHs Ha GeJsIOM JucTe Gymar.
OpHako 10/aro paccMaTpHBaTb H3006pakeHHe Hedb3sd, TaK Kak
MOT YT MOSIBHTBCA NOJ0CHI H NATHA. PaGouum pacTBOPOM MOJb-
3YIOTCAl TOJbKO OJHH pas.

YcuaeHHblli HeraTHB MPOMBIBAIOT B NMPOTOYHOH Bole 20—
25 mur. B Hayale NPOMBIBKH 3MYJBbCHOHHBLIA CJOH HeraTHBa
clelyeT NpoTepeTb YHCTOH BaTKOil.

UeM Bbiuie CTelleHb YCHJEHHs, TeM 60/Ibllie YBeTHYHBAETCs
3eDHHCTOCTb  H300pakeHHsl. YCHJeHHbIH HeraTHB XpaHAT
B CYXOM MeCTe, TaK KaK CbIPOCTb MOXET MPUBECTH K [OABACHHIO
NATeH Ha H300paKeHHH.

Meanwiit ycuauteas

PactsopA
Boaa (30—45°) e « « 500 M2
JIUMOHHOKHCABLIK  Kaauit . . . . . . . . . 1002
Boga. ... ... ... 00 L2
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Pacrsop b

Boza (30—45° . . . . . .. « « . 500 M2

CepHoKuCcnasi Melb KpHCTaaaudeckad . . . 100 e

Boga. ................0 L2
Pactsop B

Bogpa (B0—45%) . . . . . .+ ¢ v v o . .00 M2

HenesocunepoaucTotf kaduit « o . . . . . 160 e

Boga. ................m00 12

Pabounil pacTBOp NMPHUIrOTOBJASIIOT CMelUMBAHHEM pacTBOPOB
B CJelYIolieM MNopsiixe:
pactsop A — 300 ra

pactsop b — 40 az
pactBop B — 35

3anacHble pacTBOPbl B KOPHUHEBbIX OYTBIIKAX COXPaHSIOTCSA
oyeHb xopoito. PaGounil pacTBop NOPTHTCS GBLICTPO, MO3TOMY
ero NpPHroTOBMASIOT Nepell HCNOMAb30BaHHEM.

Herarub nos:ken GbiTb 06paboTaH B CBeXeM (PHKCHP YIOLLeM
pacTBope H XOpOLIO MPONMBIT. 3aTeM ero noMelaoT B yCHIUBao-
WM pacTBOpP B MOKPOM BHJe H NpH GesJoMm ocBeuleHHH. B npo-
lecce ycuJeHHs H300pakeHHe CHaya/ja CTaHOBMTCS KOPHuYHe-
BbIM, 3aTeM KpacHoBaTbiM. CTeleHb YCHJIeHHSI oOnpefe/sercs
BHJOM HeraThBa. Bo Bpems 06pa6oTKH oToMarepuaJsia pactTsop
cJleflyeT NepemeilinBaTh. Ero Temneparypa io/mKHa 6bith 20°.
[locne ycuaeHHs HeratuB XOpOLIO NPOMBIBAIOT BOJOH.

Ecau HeraTHB okaszancs nepeycHJeHHBIM, H306paKeHHe
MOXHO 0cJabuTb 06paboTKkoil B 5Y%-HOM pacTBOpe COABIL.

PacTBopbl Ansi yaanenus
nedeKTOB

¥Ynanenue wuBerHoit Byann. 1. HeraruB nepBoH4ya/bHO
o6pafarbiBaloT B 1Y%-HOM pacTBOpe MapraHLOBOKHCJIOIO Ka-
JIMsl, NOKa He MOSABHTCA HHTEHCHBHCE KOpPHYHEBOe OKpaLlil-
BaHHe H300paxeHua. 3aTeM ¢oToMaTepuaa o6pabaThiBalOT
B 5% -HOM pacTBope MeTabuCyabhHTa KalHUa A0 HCYE3HOBEHHMS
OKpalliMBaHHsi. 3aKaHUHBaeTcs 06GpaboTKa 3HePrHuyHOH npe-
MBIBKOH HeraTHBa B BoOje.

2. HeraruB, HMelowMHA XKenTyl0 Byajb, 06pabaTblBatOT
B TeuyeHHe HeCKOJbKHX YacOB B pacTBOpe, colepkaiieM Ha l 2
Bonbl 200 e amoMoKaaueBbIX KBacLoB H 50 & IHMOHHOH KHUCJ/IOTBI.
[Toc/ie Hcue3HOBeHHs! XeJTOl ByalH HeraTUB N1POMBIBAIOT BOJOH.

3. HeratuB, HMelOWHH AMXPOHUYHYIO Byasb, 06pabaTHBalOT
B pacrtsope, cojep:KalueM Ha 1 .2 Boabl 6 2 MapraHUOBOKHCJ/IOTO
Kanus, 13 e xJqopuctoro Hatpusi, 50 ma JelsiHOH YKCYCHOH
KHcao0Thl, B TeueHHe 10 muw. Ilocne sToro Heratus, cTaBUIMi
KOPHUYHEBLIM, XOPOLLIO NPOMBIBAIOT BOAOH H OCBETJISAIOT B 5% -HOM
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pactBope 6uCy/nb(HTa HATpHsA, 3aTeM BHOBb TPOMBIBAIOT
B BojJie. [locae TinatenbHOH NMPOMBIBKH HeraTHB oOpabaThiBaloT
B Jo6oM 3HePrHYHOM TNPOSBIAIOLIEM pacTBOPe J0 rKe.laeMoH
MJIOTHOCTH H306paxenus. O6paGoTKy BelyT npu Gelox ocBe-
mweHnH. [lposiB/ieHHbI HEraTHB MPOMBLIBAOT BOJAOH B TeYCHHe
15—20 mun.

Ynanenue kopuuHeBblx nsiTeH. Heratus, umelownii Kopry-
HeBble MNSITHA, BO3HUKIUHE BO BpeMs A0JrOro xpaHexus, cO-
pabaTtbiBaloT B TeueHHe 30 mux B pacTBOpe, COAepikallleM Ha
1 2 Boabl 20 ma 10%-Horo pacTBOpa IBYXPOMOBOKHCJOrO Ka-
siusg, 20 M2 KOHLEHTDHPOBAHHOH COJASTHOH KHCa0Thl. Ot6esieH-
HLIFf HETaTHB XOPOLIO NPOMBIBAIOT BOAOH, 3aTeM 06pabaThiBaioOT
npu GejoM OCBellleHHH B .11060M 3HepPrHYHOM IPOSIBISIOLEM
pacTBope A0 KeJaeMOH TMJIOTHOCTH. [IpOsiBJIEHHBIA HeraTtHB
NPOMBIBAIOT BOJOH B TeueHue 15—20 .uun.

¥Ynanenue kopuuHeBore Hasera. Heratup, umeiouiiit Kopuu-
HeBbIH HaJeT, o6padaThiBaloT B cMecH, cojepxatueil 100 sz
5% -Horo pacrBopa THocyabdata HaTpusa U 10—20 ma 1% -Horo
pacTeBopa ke 1e30CHHePOAHCTOro KaJjusi. HeMelleHHO mnocae
HCYe3HOBEHHs 1aJleTa HeraTHB CJeAyeT XOPOWIO NPOMBITh
BOJIOH.

Ynanenne pxasbix narteH. Heratus, wnMeiowtuii prxkaBble
nsiTHa, o6pabaThiBalOT B pacTBOpe, coep:xalfieM 5 2 l1aBeseBoOH
kucaotel Ha 100 s kunsiueHoll Bogbl. HeraTuB jos:keH GbiTb
npelBapHTeJbHO pa3MoyeH B Boje. [locile HcyesHOBeHHs
P:KaBbIX NfATEH HEraTHB CJelyeT XOPOLIO NPOMBITH B BOJE.

Ynanenue ceporo Hajera. Heratus, Ha 3MyJbCHOHHOM c.I0€
KOTOPOT'O BbIKPUCTA1/IH30BaJHCh COAH (PUKCHPYIOLILErO pacTBopa
B BHJe Ceporo MJH GesnecoBaToro Hajera, CjaeiyeT NPOMBITb
B NpoTO4HOH Bofe B TedeHue 30 mun — 1 wac.

YIianeHne KajblueBbiX cojeil. HeraTtns, Ha 3MyJbCHOHHOM
CJ10e KOTOpOro o6pasoBaJsach KajblileBasi CEeTKa, oXoxkas Ha
3epHHUCTOCTb, o6pabaThiBaloT B 1Y%-HoM pacTBope sensiHOH
yKkcycHol kheaotbt Haun 0,5%-Hom pacTBope COJNSTHOH KHC-
JIOThI.

YiaaneHHe opeosoB B M3oOpaxeHmu. HeraTtum, HMewouiui
He6oJIbILIME OPeoJbl, Melllalilde NONAydYeHHIO N06POKayecTBeH-
HOro NO3uMTHBAa, 0OpabaThiBalOT IlleDBOHAYaJbHO B pacTBOpe,
coflepxaluieM Ha 1 2 Boapl 70 ¢ 1By X POMOBOKHCJI0TO Kanus, 40 ua
CO/MIAHON KOHLEHTPHPOBAHHOM KHCJOTHI, 10 NOJHOrO HCYe3HO-
BeHHA M300paxkenHs. 3aTeM HeraTus obpabatbiBaioT B 10% -HoM
pacTBope MeTabHCYJbQHTA KaJdHsA 10 yAaJeHHS KeJTOH OoKpac-
k. Tloc/ie ocBeT/IeHHst HEraTHB HY>KHO XOPOILO NPOMEITH BOJOH,
a NIOTOM TPOSIBUTH B BblPABHHBAIOLLEM NIPOsiBUTEIE 1O XKeaaeMoi
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nAoTHOCTH.  [1posiBJIeHHBII  HeraTHB XOpOLWIO TPOMBIBAIOT

BOJOH.

Boccranosnenne wu3oOpaxenus. MsobpaxeHnue, paspyuien-
HOe MpH XPaHEHHH HeTaTHBA, MOXKHO BOCCTAHOBHTb 0OpabOTKOM
B OIHOM H3 CJeAyIOLUlHX PacTBOPOB.

Bopa . .. .. .. . . . 500 ma
1By XxpOMOBOKHCILI Kkanmii . . . B
CongHasi KHCJIOTa KOHueuTpHpoBaunasa .. . 1 ma
Bpomucrelit kauit ... . .. . . L. ... 2¢
Boga .. ... 000000 12
n
Boga .. .. . e e e e e . . 500 M
ﬂB)XpONOBOKHC‘TbIH Kamui . . e e oo .. 80
CosisiHast KHCAOTA KCHUEHTPHPOBAHHAS . . . 3 M2
Bomja . ...............00 lua

[locne nosHoro orGeiMBaHHsi H300paMeHHs M MPOMBIBKil
¢oromarepuasa HeraTHB ofpafaTblBalOT B clelyolieM pac-

TBOpe:

Bopa . . . . e e e e v e e . 500 Ma
Xnopucroe OOBO » + v v v v s .. 95
CosissHas Kucaora KOHueHTpnponaHHan e . 25 ma
Boga . . . . . ... ... ... ...00 |

3aTeM HeraTtus [MPOMBIBAOT B BOJI€ H MNPOAB.IAKT B pac-
TBOpeE, COCTaB.JEHHOM H3 C.I€1)IOWHX 3alacHbiX pacT30pOB.

Pactsop A

Boaa (30—45° . . . . . .. ... .. 700 00
Metabucyappur Kaausg . . . . .. . . . . 252
THAPOXMHOH . . . . « v v v « v v o 4o . . 202
Bpomuermit kaami .. . . . . . . .. .. 20e
Boma. .. ..............12 la
Pactsop B
Bopa =xomogHas . . . . . . . .. . ... 700 ;2
Egkoe kaau .. . . .. .. ... .... O0e¢
Boga . . . . ¢« v v . v v v v e ... IO |

3amnacHble pacTBOPHI CMEUIMBAIOT B PaBHBIX oGbeMax Mepel
Hcnoab3oBaHueM. I1posBieHHe BeayT A0 kesaeMofl MJIOTHOCTH,
nocjle Yero HeraTHB XOpOWIO MPOMBIBAIOT B BOIe.

YctpaHeHHe XpynkocTu amyabcuu. Heratus, ckpyuuBsaio-
uuica B TPYOKY, clefyeT 3aMOYHTL B TeyeHue 30—40 mun
B Bofle NpH TeMnepatype 18—20°. 3areM BbICYMIUTH B HOPMAaJIb-
HbIX YCJIOBHSX M CBEPHYTb B PYJIOH 3MYJIbCHOHHBIM CJIOEM Ha-

pyxy.
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PACTBOPB! U PEXXHMbI JJISi OBPABOTKM LIBETHOR
®OTONJEHKH OTEYECTBEHHOIO NMPOU3BOACTBA
(C MACKAMH B CJIOSiX)

Mposisasiowmni pacTrop
Pacrtsop A

Boma (22—25°) . . . .. .. . . . ... 400 a2
Tpwaown B. . . . . .. oo . oL 1 e
I'nppokcunampueynbdaT . . . . . . . . . . 1,2 e
TapaaMHHOZHSTHIAHHAHHCYTb(AT ... 23
Boma. . . . . .. e e e e 1o 500 a2
Pacteop b
Boma (22—25°) .. . . . . . .. . . ... 400 aa
Tpuaon B . . . . « . o v o oo Lo 1 e
BpomueTwiil Kaam# . . . ... L. L L L. 22
CyabhuT HaTpusa 6e3BOZHLI . . . . . . . . 2e
IMotaw. . . . . . . . . . . . . o .. 60 e
Boga . . ......... o e e e e no 500 wma

Pa6Gounii pacTBOp NPHIOTOBJASAIOT BJNHBaHHeM pacTBopa A
B pactBop b npu HenpepblBHOM NepeMelIMBaHHH.

IlpononxuTe1bHOCTL NPOsSBAEHUST — b—7 MuUA TIPH TeMIle-
patype pacreopa 20°.

Jonposieasiowni pacteop

Boma (22—25°) .. . . .. . . ... ... 700 aa
MeTaGucysnbOHT HATPHA . . . . . . « . . . 1,9 e
IlapaamunoansTHAaHKARHCYAbDAT . « . . . . 0,1 2
Boma. . . .« .o o0 . .00 la

Iponon:kutes bHOCTh AONPOSIBJAEHKA — 5—7 MuH TIpH
TeMnepatype pacteopa 20°,

P ukcHpyouHi pacTeop

Boaa (60—70°) .. . . . . . . . .. e« . 700 Ma
TuocyabgaT HATpusl KpHcTadauueckudt . . . 200 e
CyabpuT HaTpus GesBoAumili . . . . . . . d5e
MeTabucynbOHT HATPHA « . v & + & & o . . 2e
Boga. .. ...... e e e e e e o la

TlpononxkutenbHOCTL PHKCHPOBAHNS — 4—7 MUK TIDH TeM-
neparype pactBopa 16—20°. TlpoMbiBKa B NPOTOYHOH BOjE —
10—12 mun npmn Temnepatype 8—14°.

Ot6eansawoiutit pacreop

Boma (25—-30°) . . . .. ... ... . 700 aa
JenesocuHepogucThill  Kaaui . . . . . . . 30 e
Bpomucterit xanuit . . ... L L0 L 0L 15
DochopHOKHCAEIH KajlHil OfHO3aMeweklni . 17 &
Bora . . .. 0 e o o la
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[1p0.10.12KHTEIBHOCTL OTOeJHBAHUA — 4—5 MUAH TIPDH TeM-
neparype 19—21°. IlpomeiBKa B npotounoii Boje — 6—38 mun
npu Temnepatype 8—I14°, 3akanumMBaeTcs NpOLECC BTOPHIM
(HUKCHPOBAHHEM H TIPOMBIBKOH B Boje B Teuenue 15—20 sun
npu temnepatype 8-—14°, ®uKcHpylouMid pacTBOp TOT Xe
(cM. cTp. 220).

PACTBOPbl H PE)XHMbl 1JI11 OBPABOTKHW LIBETHOM
SOTONNAEHKH ®UPMDBI «OPBO» THN NC-16

Mpossamounit pacreop «Opso-13»

Pactsop A
Boaa (26—30°) .. . . . . . . . . . ... 400 ma
I'ekcameradocdar natpusa e e e e . 22
I'uapokcuaaMuucynbpar . . . . . . . . 1,22
SruaokcustHanapadenu weununmuncyn@m 6 e
Pactsop b
Boma (25—30°) . . . . . .. .. . ... 400 sa
I'ekcametadocdar HanHﬂ ......... 22
IMotawr . . . . .. ... ... 75 e
Cyabdput HanHﬂ 6e3sozmbm ....... 22
Bpomuerwit kamuit .. .. L. L0 oL L. 2,52

[Tocne moMHOrO pacTBOpPeHHsi BCeX BelleCTB pacTtBop A
B/IHBAIOT MPH TOMEIUMBAHHH B pacTBop b M 10aHBalOT BOAO#
a0 1 a2

[IponoakutebHOCTL  NpOsiBAeHUS — 5,5—6,5 mun npu
temnepatype 20°. [lpombiBKa B 1pOTOYHOH Boae — 15 Mmun
npu temneparype 12—15°.

Or6enusaomii pacTeop

Boma (25—-30°) . . . . .. ... .. .. 700 ma
Henesocuuepoauetuit Kanufi . ., ., . . 100 e
bpomucteiit kaautt .. . . . L L. .. 15e
QocHOPHOKHCALIA KaMHK oxHO3aMelleHHbll . 5,8 2
QocopHOKHCABIH HATPUHl JABy3amewcHHbH . 4,3 2
Bora . . . ... ... .. oo .m0 loa

[MpoponkurenbHOCTh OTOEMHBAHHA — O MUA TIPH TeMnepa-
Type 19—21°. IlpombiBKa B npoTouHoii Boae — 5 Muu Tpu
Temnepatype 12—15°,

PuKCHpyOWHit pacTaop

Boma (60—70°) . . . . . e v . . 700 M2
Trocyasgat uanua Kpncmnnnqecm{u .. . 2002
Boma . . . ...........nol/z
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ITponosxutenbHocTs GHKCHpOBaHHA — 8 mMun NpH TeMne-
patype pactsopa 19--21°, [lpomblBKa B NpOTOYHOH Boje —
15 mun npu Temneparype 12—15°,

PACTBOPbI H PE)XXUMBI 1J11 OBPABOTKH LIBETHOHW
SOTONJEHKH ¢ UPMbE «OPBO» THII NC-19 MASK

MNposiBasiiomnit pacreop «Opso-15»

Pacteop A
Boia (25--30°) . . . .. e e e e s e o 400 2
[excasmeragocar Harpust . . o . . . . . . 2 e
I'napoxcnaamuHeyabpaT e e e e 1,2 2
l'Iapdamuuonmw1amx1xmcy1b<l)(n' e ... 32
Pactsop b
Boaa (25—30°) .. . . . . .. . ... .. 400 sz
[excameracdocar HaTpua . . . . . . . . . l 2
[Tortaus e e e e e e 75 e
CyauduT HanHH t’esBo;mbm e e e e e 22
BpoxucTbiii kaawnii . ... .. 25e¢
HutpoGensumuaazoa (0, 2,0 il paCTBO])) . Sm

[Nocoie 110/1HOrO pacTBOPeHHST BCEX BELLECTB BJAUBAIOT NPH
TIOMELUMBAHHH pPacTBOp A B pacTBop B u nosuBarT Boaoi 1o 1 4.
[lIpogomxkurenbuocTs nposiBaeHusi — 8—10 mun npu Ttemne-
patype 20°. TlpoMmblBKa B NpPOTOYHOH Boae — 15 mun npH
Teaneparype 12—15°.

Or6ennBaiomni pacreop

Bopa (25—30°) .. . . . . . .. e o s . 700 ma
JByXpOMOBOKHCALIH KaJdHi . . . . . . . . 5—7 e
BpomucThift Kaauét . . . . . . .. .. .. 20
YKcycHaa KucjoTa Jeasmas . . . . . . . 30 ma
YKCYCHOKHCIIBIH HaTpuil Gessoauwlii . ., . . 4,02
AJIOMOKAJIHEBblE KBaCLbl . & + « o o o . . 40 e
Bora . . ... . 000 o 1z

ITpoposxuTe IbHOCTL OTGeNMBAHUA — 7 MuH TPH TeMIiepa-
Type pacrBopa 19,5—20,5°. [IpoMbiBKa B NpPOTOUHOH BOAE —
5 mun npu Temnepatype 12—15°

P yKCHPYIOLHH pacTBop

Boja (60—70°) . . . . v e e e o 700 Ma
Txocynbgpar naTpua KpuCTaJumquKHH ... 120 e
XJI0pHCTHIE aMMOHBH . . . « . . . . ... 80e
Boga . . ... ... . 000 0 1a

[Tpono/xHTeNbHOCTD (DHKCHPOBAHHA — 8 Mun TNPH TeMne-
parype 19,5—20,5°. ®ukcrupoBaHHe MOXHO BeCTH B pacTBope,
pekoMmeHioBaHHOM ass ¢oroniedku THn NC-16. TlpombiBka
B TIPOTOYHO# Bofe — 15 mun npu TeMmnepartype 12—15°



[nasa V. NMO3UTHBHOE
H305PAXKEHHUE

[loauTHBHOe M306pa)keHHe MO ABY X CTY M e il 1 OM Y IPO-
Leccy MoayudawT NeyaTaHHeM H306pa)keHUs ¢ Heratusa. Ilosu-
THB MOXET ObITb 4YepHO-GesbiM H LBETHBIM.

[TosuTHBHOe H300pa)keHHe M3TOTOBJSAIOT Ha ororpaduue-
CKHX OyMarax, MO3UTHBHBIX (OTOMIeHKAaX, MAHANO3HTHBHbIX
coTonaacTUHKAaX M APYrUX MarepHaJjax, Ha MOAJI0XKKY KOTOPhIX
HaHeCceHa CBeTOYYBCTBUTeJNbHas 3MYJ/bCHA.

NO3HTHUBHBIE ®OTOTPA®HYECKHE
MATEPHAJIDI

BonbuiuHCTBO NO3HTHBHBIX (OTOMATEPHANIOB HMeeT HeG0abiiY 0
CBETOUYBCTBHTEJNBHOCTh, NOBBIIIEHHYI0 KOHTPACTHOCTb, Masyio
Bya/b, 0OJMbUIYIO Pa3pemarnolyio CMocoGHOCTL M OrpaHiyeH-
HYI0 [BETOYYBCTBHTEJbHOCTh, €CJH 3TO 4YepHo-Gesbiii ¢oTo-
MartepHal.

Yepro-6eabie GoToGymarn

UepHo-6Gesble (pOTOGYMAarH Mo COCTaBY CBETOYYBCTBHTENbHOIM
3MYJIbCHH AeNATCSA Ha 6poMocepebpsiHble, XJ10pobpoaocepedpsi-
Hble, XJopocepeGpsiHble, HoaoxJopocepebpsiHble 1 HOAOXJI0PO-
6pomocepebpsiHble.

CBeTOuyBCTBHTEIbHAS 3MYJbCHS MOXeT ObiTb HaHeCeHa Ha
IMafKYyI0 WJIH CTPYKTYDHYIO OYMa)kKHY10 NOAMOXKKY, Ha T1o-
BEPXHOCTb KOTOPOH TMOJHT KeJaTHHOBBLIH CJOH, cojepKallui
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Ct PHOKHCJIBIH GapHil. DTOT CJOH MNOBBILIAET IJAJKOCThL TOA-
JIOXKKH, ee OeJIM3HY M MNPOUNO CLeNseT NOMJNOXKKY CO CBeTo-
YYBCTBUTEIbHOH 3MyJabcuell. DByMaxnass noisnoxka HMeeT
Oenbiil, majeBblfi 1 KPEeMOBBIH OTTeHKH. MHOrHe CoBpeneHMbIe
NOA/NOXKKH 00paboTaHbl ONTHUECKHUMH OTOeJHBATENsIMH — JI0-
nMuHO(OpamMK, KOTOpble NPHAAIOT GyMmare roay6oBaThbli, poso-
BaTbif M/ CHDEHeBATHIH OTTEHOK.

doroGymMaru, HW3rOTOBJAEHHble Ha TIJaAKOH IOAJI0XKKe,
BLIYCKAIOTCS] ¢ IJISIHLIEBOH, 0COGOI/ISHILEBOH, MaTOBO# M NOJIY-
MaTOBOH TNOBEPXHOCTAMH.

nssnueBbe GOoTOo6YyMAarH HMEKOT 3epKaIbHYIO
TOBEPXHOCTh, XOPOIHO BCCHPOU3ROAAT OOBEKTBl CHEMKH C MeJl-
KHMH JeTajdsIMU.

Oco6ornssHueBble (GOTOOYMAaTH MNOJHTEL
JIOTIOTHUTEbHBIM 2KeJaTHHOBBIM C/J10eM, YBEJHUYMBAIOIIHM CO-
DPOTHRJISEMOCTb K (PPUKLIHOHHOH ByaJH, U Jyulle COXPaHsIoT-
cs, ueM IJIsiHLeBble. Ha ocoGorasiHieBblX QoTo6yMarax MOKHO
neJyyaTh H3006pa)KeHHs1 IM1yGOKO-uepHCro TCHA. IJTH  (OTO-
6ymaru HCHONb3YIOT AJs ITedaTaHWsi H300pParKeHHH MallilH,
CTaHKOB, cXxeM. [JifHell y 060uX THIOB (poToSyMar yBeJHuH-
BaeTcsi, €cjad BO BPeMfl CYIIKH 3MYJIbCHOHHBIA CJIOH Obiid HPH-
KaTaH K KaKoH-1160 3epKajJbHOH IOBEePXHOCTH.

MaTtoBbre GoTob6GymMaru cofepxaT B CBeTO-
YYBCTBHTENbHOH 3MYJbCHH DHCOBBIH HJHM MaHCOBBIH Kpaxmas
H 1pYTrHe BellleCcTBa, CO3AAIOIIHE MAaTOBYIO NOBepXHOCTh. Ha sTux
(porobymarax noJydaiT H300paxkeHHA C JeTalsiMH YICJbHO-
4yepHOTO TOHA.

IlTonymatorbe doTOob6GymMarHu c¢ 6apxarucTod
NIOBEPXHOCTbIO 3aHHUMAIOT NPOMEXKYTOUHOE MOJOMKEHHE MeXLY
ISIHUEBbIMH H MaTOBBIMH (hOTOGYMaramH.

CTpyKTypHBe poTOGYyMAarHu HMEIOT NOBEPX-
HOCTb, IIOXOXYI0O Ha CaTHH, T[IOJOTHO, IUeJK, BeJjbBeT
N JIpyrve TkaHd. Takue NOBePXHOCTH AOCTHTAIOTCH MPOKATHI-
BaHyeM (oTo6yMary Ha clelMajbHON MalivHe, HMelolleH [Ba
Baja, Ha OJHOM M3 KOTOPBIX HarpaBHPOBAH PHCYHOK.

CTpykTypHble ¢OTOGYMArH BHINYCKAIOTCS C TVISHLUEBOH HIH
MaTOBOH NOBEPXHOCTHIO.

Ha ynakoBke ¢oTo6ymard HekoTopble 3aBOAbl 0003HAUaIOT
BHJ, TNOBEPXHOCTH oOIpeleseHHbIM ILHU(PPOM, HaNpHMep: 0cobo-
rasiHueBas obozHaueHa nugpoi 0, rasHueBas — 1, noaymaro-
Bafd — 2, mMaroBass — 3, THCHeHHas Iof caTHH — OykBo#l A,
noa noaotHo — b, moxa BeabBeT — B.

Baxuefiieli xapaxkrtepHcCTHKOH ¢oTobyMar sBAsfeTCH CTe-
NneHb HX KOHTpAcTHOCTH. UeM pasHooOpa3Hee OHH [0 KOHTPAcCT-
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TaG6anna 20

Homep dorTcbymarn CTencenb KONTPACTUOCTH

Msrkasn
Hopmaaphas
Hopnmansnas
Konrpacthas
Kourtpacrias
OcofiokoHTpacThnas
OcoGoxonTpacTias

N O e W RS

HOCTH, TeM GOJIbHIE BO3MOXHOCTeH TMONYUHTh XOpoliee H306pa-
JKEHHE C CaMblX Pa3HOOGPa3HbIX HeraTHBOB.
OteyecTBeHHble (OTOGYMAarH HMeEIOT PasHYIO CTelleHb KOHT-
pacTHOCTH, KoTopasi oGo3HauaeTcs HomepoMm (Tabua. 20).
KoutpactHocth (poTo6yMary OLEHHBAIOT 110 CEHCHTOMETpPH-
ueCKHM ToKasatessiM (taba. 21).

TaGawma 21

Crenenb KOHTPAaCcTHOCTH
Howmep ¢oTobymarn ocoBorARHLCEas CaAHLeBAn MaTOB_le.;";Ild:TbyK.
1 1,4—1,5 1,2—1,4 1,1—-1,2
2 1,6—1,9 1,6—1,7 1,3—1,5
3 2,0—2,4 1,8—2,0 1,6—1.8
4 2,6—2,9 2,1—2,5 1,9—2,1
5 3,0—-3,9 2,6—3,0 2,2—2,6
6 4,0—4,9 3,1—4,0 2,7-3,5
7 Boapiwe 5,0 Boave 4,1 Boabue 3,6

M3 tabauubl ciellyeT, 4To GpoToGyMari, 0603HaueHHble OHUM
HOMEPOM, MOTYT ObITb pa3HOH CTelleHH KOHTPACTHOCTH, B 3aBUCH-
MOCTH OT BHJa MNOBepXHOCTH orobymaru. Takke Heoanna-
KOBbl 10 KOHTPAaCTHOCTH QoTobymMaru pasHbiX THIIOB, 0GO3Ha-
UEHHbIX OJHHM HOMEpOM.

CaenoBaTebHO, HOMep, KOTOPHIM O0GO3HAYalOT KOHTPAcCT-
HOCTb (hoTOBYMary, sBJAAETCA YCJIOBHLIM, TeM 6oslee UTO KOHT-
pacTHOCTL pOTOGYyMary 3aBHCHT M OT yCJAOBHH (poTorpacnyeckoi
06paboTKH: cOCTaBa NPOABJISIONErO PacTBOpa, €ro TemInepa-
Typbl, cnoco6a o06pabOTKH H MPOROIKUTENLHOCTH IIpOsiBJIC-
HH9.

8 Jloguc, «Texnnka PoTorpaduus 225



Hexotopsle 3apyCexHble NpeAnpHATHS H3TOTOBJSIOT YHH-
BepcaabHble ¢oTOOYMaru ¢ NMepeMeHHCH KOHTPAcTHOCTbIO. Ta-
Kue ¢orofyMard HMEIOT CBETOUVBCTBHTEJAbHBIH CJOH, COCTOSI-
UWHHA H3 ABYX 3MYJIbCHI: HECEHCHOHAH3HPOBAHHON — Ma/IOKOHT-
pPacTHOH M CEHCHOHJIM3HPOBAHHOK - BOCOKO::0HTpacTHOH. KoHT-
pPacTHOCTL H300pa>K€HHs 3aBHCHT OT Y4yacTu$l B €ro CO3jJ1aHHH
KaXXIoH U3 3MYJbCHH, AJI1 4Ero BO BpeMs MeyaTaHHsl TIpH-
MEHSAIOT KeJTble CBeTODHJbTPbl Pa3HoH MJOTHOCTH.

BaxxHoll XxapakTepHUCTHKOH ¢oTOOYyMaru siRJAsieTCst TOH
n3obpamenuss. OH MoOKeT OBbITb YEPHBIM MJIM CHHE-UYEPHBIM,
YEPHO-KOPHYHEBBIM HJIH 3eJICHOBATO-Ue€PHbIM M JPYTHX OTTEH-
KOB.

dorto6ymary, H3roToBJIeHHble pPa3HbIMH MPeANpPHATHAMH,
HMEIOT PAas3/JIHyYHYI0 TOHaJbHOCTb. Hekoropble d¢oTo6yMaru
C yBeJHYeHHeM 3KCMO3HUWH, pasbabJjeHHeM TNPOSIBHTeNs
H yAJIHHeHHeM BPeMeHH NMPOABAEHHSA MeHSICT TOH U300paKeHHs
OT UYepPHO-KOPHYHEBOIO IO KPAacHO-KopHuHeBoro. ToH H3o6pa-
JKEHHS MOXHO MeHSITb M NyTeM 06pabOTKH roTOBOrO MO3MTHBA
B CrellHaJbHBIX TOHHPYIOIKX pacTBopax. B 3Tnx pacrtBopax
yepHo-Gesioe B3006paxKeHue MOKET ObITb NePeBeleHO B KOPHUHe-
BOe, CHHee, 3e/eHOe, KpacHoe W JApyrue LBETA.

CamMoBHpPUpPpYWIWKeC ¢oTtobymMmard Mo3BOJIAIT
noJjyuaTb KODHUHeBbie, 3eJsieHble HJH CHHHe OTTeHKH H3006pa-
JKEeHHs. ¥ 3THX PoTobGYMar B CBETOUYBCTBHTEJbHOH 3MYJbCHH
€CTb Kpackoob6Gpa3ywllee BellleCTBO, KGTOPOe BO
BpeMsl NPOSIBJIEHHS B ClellHaJbHOM pacTBope cOpasyeT Okpa-
meHHce wH3o6paxeHHe. Oxpacka H306paKeHHS 3aBHCHT GT
NPUHPOABLI KPAacKcoOpasyollero BElECTBa, BBEIEHHOTO B CBETO-
YYBCTBHTEJNBHVIO 3MYJbCHIO (POTCOHYMArH.

BaxHplil nokasateab ¢orobymMari — cCBeTO4Y Y BC T-
BHTeadbHOCTb. OT BelHUNHbl CBETOYYBCTBHTEJIbHOCTH
3aBHCSIT YC/JOBHS 3KCIIOHHPOBAalUsl NPHU TNeyaTaHUll M300paxe-
HUS M CcCBellleHHe (oTonabopaTopuH, NPH KOTOPOM MOXKHO 06-
pabatbiBaTh ¢GoTobymary.

Uen MeHee CBeTOYYBCTBHTeJbHA ¢oTobymara, TeM npoule
noxo6paTh NPABHAbHYIO 3KCIO3HIIHIO A/ TIeYaTaHUA H TeM sipye
MOXKeT ObiTb OcCBellleHHe ¢0TO1a00paTOPHH.

UTtobbl MOJAYYUTb JOOPOKaYeCTBeHHble H3COpaXkeHHs IPH
pas3nHyYHBIX YCJIOBHAX HeyaTaHus, GOTGOYMArH HW3TOTOBJSAIOT
pa3Hoi cBeToyyBCcTBHTeNbHOCTH. Tak, ¢oTcOymarn ans npoek-
LLHOHKOTO NeYyaTaHHsl HMEKT CBETOYYBCTBUTE/JIbHCCTb B CGTHH
pas Bblwie, 4YeM ¢GOTOOYMarH A1 KOHTAKTHOIO IeyaTaHus.

BennunHa CBeTOYYBCTBHTENLHOCTH GCTOOYMAT 3aBHCHT H OT
pexxkuMa ux o6paboTkH. C ya/aMHeHHeM BPeMGHH IPOABJIeHHS
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CBeTOUYBCTBHTEJNbHOCTb TNOBbIIdeTcs. OOBACHAETCS 3TO TeM,
yTO pasH4Hble ¢GoTOOyMarun 06/1aAalT Pa3HOH CMOCOGHOCTDHIO
Kk o6pa3oBaHHIO ByaaH. BpomocepeGpsinble doTobymaru Gosee
BYyaJeyCTOHUHBBI, ueM XJ10pobpomocepebpsHble, TO3TOMY Y 6po-
aocepe6psHbIX (POTO6YMAT MOBbIILIEHHE CBETOYYBCTBHTENbHOCTH
1IPOHCXOAHUT B NepHoa ¢ 2 1o 4 mun, a y Xxaopo6pomocepe6psi-
HoIX — 0T 1,5 10 3 mun.

CBeTOUYBCTBHTENbHOCTh (poTOBYMAar CBsi3aHa H ¢ K O H T-
PacCTHOCTbIO. YeM BhHIIE CTelleHb KOHTPACTHOCTH, TeM
HHKe CBETOUYYBCTBUTENBHOCTh (pOTOByMarH.

OteyecTBeHHas NIPOMBIIIVIEHHOCTDb BBINMYCKAaeT HECKOMbKO BH-
JIOB uepHo-6ebIX ¢oTobyMar.

«Y H 1 6 p o M»— 6pomMocepebpsaiHas (porobymara BbICOKOH
CBeTOYYBCTBHTEIbHOCTH, CeMH CTelleHel KOHTPAaCTHOCTH H IIOY-
TIl BCeX BHIOB NoBepXHOCTH. IIpenHasHaueHa 1718 [POEKLHOH-
HOTO M KOHTAKTHOro NeuaTaHHs. V3o6paxeHHe nNo.Tyuyaercs
HeHTpa/dbHO-uepHOTO TOHA. PoTO6YyMary ¢ risHIEeBOl M THCHe-
HOH MOBEPXHOCTSIMH Jal0T COYHble H3o0paxeHHsa. PorobyMaru
C MaToBOH U NOJyMaTOBOH MOBePXHOCTAMH HECKOJIbKO yCTYNAT
TJISHLEBbIM [0 HAaCbILIEHHOCTH H300paKeHHSA.

OntumanbHOe BpeMsi 06paGOTKM B CTaHAAPTHOM Merud-
TH/IPOXHHOHOBOM TposiBUTese Ne 1 — 2 muwn npH Temiepary-
pe 20°. TlepBble ueTblpe HOMepa KOHTPACTHOCTH 3TOH oTo6yMaril
HECeHCHOUIU3HPOBAHE], U TOTOMY HX MOXHO 06pabaThlBaTh
NPH FPKO-OPAHKEBOM HJIHU 7KeJITO-3ejeHOM ocBeleHHH. OcTadb-
Hble HOMepa (OToOyMaril CeHCHOWJIH3HPOBAHLI H JIONMYCKaKT
o0paboOTKy TNPH TeMHO-ODaHKEBOM HJH KPacCHGM OCBeLleHHH.

dororpadrueckue cBoficTBa ¢oTobyMaru «YHHGPOM» CO-
XPaHsoTCsl O4eHb XOpOMLIO (rapaHTHHHBIA CPOK HX XPaHEHHA —
20 necaues).

«DoTo06p oM — 6pomMocepebpsanan dorobymara BbICO-
KOH CBETOUYBCTBHTENbHOCTH, MATH CTelleHeH KOHTPACTHOCTH
{or No 3 10 Ne 7), B OCHOBHOM C TJISTHIEBOH W THCHEHOH MOBepX-
noctaMu. PaccuiTaHa Ha NPOEKIIHOHHOe H KOHTaKTHOe neyara-
ne. H3obpaxceHHe mnoslydyaeTCsl HeCKOJIbKO GoJiee TeNJoro
TONa, YeM Ha ¢orobymare «YHHU6pOM». OcCOGEHHO COYHBiE H30-
OpaxkeHHs1 1aeT rasiHUeBas ¢oTobymara.

OnrtiManbHOe BpeMsi 06paGOTKH B CTaHAapPTHOM METOJIHAPO-
XHHOHOBOM nposiButesqe Ne 1 —1,5 mun npu temnepatype 20°,
NpHYeM pPacTBOP HCTOLIAETCS 3HAUHTEJBHO MeHblIe, 4eM TMpil
o0d6pabotke dorobymMar Apyroro THIIA.

CoxpanHoCTb GoTorpacuuecKHX CBOHCTE H ycJoBHS Jabo-
paTopHOTO OCBelIEHUs1 TakWe »Ke, KaK H s ¢oToGyMart
«Y HUGpOM?,
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CaMmoBupupYyIou asdca— 6pomocepebpsinas  ¢o-
TobyMara ¢ KpacKooGpa3yOUuIMMH BelleCTBaMH B CBETOYYBCT-
BHTEJbHOH 3MY.bCHH, KOTOpble B IIpoliecce 06paGOTKH B Clie-
LHAJbHOM [IPOSAIBJAOLIEM PacTBOpe CO3alT H300paKeHue, OK-
palieHHoe B 11BeTa CeMWH, CHHHUI HAM 3e’eHbli. PoTobymara
H3TOTOBIAETCS [BYX CTerneHel KOHTpacTHOCTH (Ne 2 u 3) ¢ rasiH-
ueBoil noBepxHocTbio. Ha 9T0i poToGyMare neyaTatoT ¢ yepHoO-
fe/1bIX HEeraTHBOB, NPHUEM 3KCMO3HUMSA NPH MedyaTaHHH J0MKHA
ObITL MoJ06paHa BecbMa TOUHO, TAK Kak H3-3a OwKubOK B 3KCIO-
HIIPOBaHHH H3006parkeHile MOXET 0Ka3aTbCs C LBeTHOH BYaJblio.

[1poa0KHTEeABHOCTh NMPOABIEHHA — D mus NPH  TeMNlepa-
Type 20°. dororpaduyeckue CBOHCTBA Yy 3TOH ¢oTOGYMarH co-
XPaHATCA B TedeHHe 12 MecsleB.

«® 0T OKOHT» — XJopocepebpsinas dorobyrara HH3IKOH
CBeTOUYBCTBHTE/NbHOCTH, WIECTH CTeNeHefi KOHTPACTHOCTH (OT
Ne 2 g0 Ne 7), B OCHOBHOM Ha rJajKoi I THCHEHOH NOJTOMKKe.
Beneacteve Masioff  cBeTOUYBCTBHMTENBHOCTH MNpeaHadnaueHa
TOIbKO 151 KOHTAKTHOro mNeuatanusi. Ha 3Toll Qorobyartare
H3obpaelte rojiyyaeTcsi ¢ COBepUICHIIO GelbiMH H T1YOOKO-
YyepHbIMH AeTadsiMH. Ofsi3aTebHbiM TPeOOBAHHEM $IB/ASICTCS
06paboTKa B CBexkeM NMpPOsiBHTeJe ¢ GPOMHCTLIM KajheM H (HK-
ClIpoBaHile B KHCJOM pacTBOpe, HHaue BO3MOXKHO BO3HHKHOBE-
Hile Keqaroil ByaJd.

OgpabatbiBass ¢orobymary B nposiButesle, pa3baBIeHHOM
B TPH pa3a H GoJlee, MOXKHO JeTKO pery.1MpoBaTh KOHTPACTHOCTD
nsobpaxkenus. ATy GoTodynmary o6padaTeiBalOT NPH APKO-OpaH-
MKEBOM OCBELEHHH.

CoxpaHHoCcTb (oTorpadliyecKUx CBOIICTB rapaHTipyercs B8
TeueHHe |2 aecsles.

«bpoyxmnopTpeT — XxJ0pobporlocepebpsinas ¢orody-
Mara cpeiHell CBeTOYYBCTBHTEJIbHOCTH, TpeX cTeneHefl KOHT-
pactHocTH (0TNe 2 10 Ne 4) W BCeX BHAOB NOBEPXHOCTH. PaccyH-
T4HA Ha NPOEKLIHOHHOe H KOHTakKTHeCe Neyartaine. OTHOCHTCA
K TOHHPYIOWHMCS (OTOOYMAran B 1BeTa CeMHH H OT TeM.lo-
YCPHOTO 10 CBeTd0-kopHuHeBoro. Obpaborka ¢oTofyrarii B
TH/IPOXHIIOHOBOM MPOABHTee C YIVIEKHCJIOI 1en0Yblo 1103B0-
JISIeT NMOJVUHTH PasJHuHble MO TOHY H300pa€HHsl, B 3aBUCH-
MOCTH OT CTeNMeHH pa3faB/eHHs MNPOABHMTENSA, BeJIHUIHHbl 3IKC-
MO3HUKH H NPOROJKUTEIbHOCTH NMposiBaeHusl. C yBesaHUeH e
3KCIIO3HUHH TOH OTIeYyaTKa CTAHOBHTCSA GoJee CBETJBIN; 3TOMY
»e CHOCOOCTBYeT M CTeneHb pasfasiieHHsA NposBuHTeas. Ilpu
yBeJHUCHIH 3KCNO3HUMM H pasbaBjeHHH MNPOsBHTeNA 3aMeTHO
CHIXKAETCA  KOHTPACTHGCTL H300Pay<CHHsl, MO3TOMY CJAeXYCT
Nno/ib30BaThcs 60jee KOHTPacTHOH doTobymaroi.
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Aty dotobymMary obpabaTbIBalOT NIPH XKEJITO-OPaHKEBOM OC-
pelleHuH. ['apaHTHHHLIA CpPOK XpaHeHuss — 12 mecsiues.

«Kontabp o m — xaopobpoMocepebpsiHas (orobymara
MaJ0ll CBETOYYBCTBHTEJIBHOCTH, TPEX CTelleHeli KOHTPaCTHOCTH
(oT Ne 2 1o Ne 4), Bcex BHI0B loBepxHOCTH. [To cBeTouyBCTBH-
TE1bHOCTH OHA NMOYTH B NIATH Pa3 HHXKE NO cpaBHeHH:O ¢ (OTo-
6vvaroit «bpomnopTper». [llpeinasnaueHa 1151 KOHTaKTHOTO
neyataHHus, a TalkKe IIPH COOTBETCTBYIOIIIX YCIOBHAX OCBeLLe-
nus B GoTOyBeHuliTeS e H IIDO3PAUHOM HEraTHBEC MOYKET TpH-
MEHATBLCA H 5 NPOeKLHOHHOro NeyaTaHus.

dorobymara OTHOCHTCS K TOHHUPVIOUIHMCS B pa3Hble IiBe-
TOBble TOHAa. TOH H300pa:KeHHs 3aBHCHT OT BeIHUHHbBl 3KCMO-
3HIIM U CTENeHH pa36aB/jeHUsA THAPOXHHOHOBOTO MPOSABHUTEIS.
Hamnpumep, B TposiBHTeJ]e HOPMaJblO KOHUEHTPALUHH TNpl
nposiBaeHHH 1,0—2 mun moayuaercas 4epHO-KOPHYHEBOE K30-
GpakeHue; NpH pa3baBjeHHH NpPOABHTEIst BOIOH B TPH-YEThIpE
pasa u obpaboTke B TeueHHe 3 mus H300parKEHHUC OKA3bIBAETCA
TENJI0-KOPHUYHEBBIM; NPH pa3baBJeHHH TNpPOABHTEIA B ILECTb-
IE€BATb pa3 M NposiBjeHUH B TeueHHe 4—O6 mun usobpaxenue
IOJy4aeTcss KpacHO-KOpHYHEBbIM; NpH euie 6osbluem pasbab-
JIEHHH NPOSIBUTENS U yBeJUUEHHH BpeMeHH NposiBieHHs go 10—
15 mun TOH n300pak€eHHs1 YCHJHBAeTCsl B CTOPOHY KPacHOTO.
Tlpu neBATHKpaTHOM pasbaB/jeHHH NPOSBHTEJNs €ro Temnepa-
Typa jgo/:KHa ObiTh 20°, npH JABeHaAuaTHUKpaTHOM pasbabJe-
HHH — 22—-23°. Tlogbupan K HeraTuBy ¢orobymary, ee cue-
AyeT OpaTb TeM KOHTpacTHee, ueM Goablue Oyner pasbab.eH
IIPOSIBHTE/Ib.

Portobymary MoKHO 00paGaThiBaThb NPH KEITO-OpaHAKEBOM
ocsemieHiH. PororpaduyeckHe cBoiiCTBa COXPAHAIOTCA B Teue-
Hue 12 mecsaues.

«H oB o006 pomM — xaopobpomocepebpsinas  doTobymara
BbICOKOH CBETOUYBCTBHTE.IbHOCTH, TpexX CTENeHeH KOHTPacT-
HocTH (oT Ne 1 10 Ne 3), Bcex BMAOB mosepxHocTH. [lpeauas-
HaueHa /15 NPOeKIIIOHHOTO M KOHTAKTHOTO neyataHus. Kso-
OpaxeHue no.JyyaeTcs Temn.o-uepHoro Tosa. Jra dorobymara
umeeT 0oJbluyio (GoTorpadHuecKylo LIMPOTY, AOMYCKAIYIO
3HAYHTESbHble OTK.JIOHEHHA B SKCIIO3HLHKH NMPH NeYaTaHHH H30-
Oparkenus. Bee ocTabHble cBOfCTBA GJH3KH K CBONCTBaM (OTO-
Oymaru «YHu6pom».

«M o1 0Ko0HT — flogoxsnopocepebpsiias porobymara o4eHb
MaJloil CBETOYYBCTBHTEIbHOCTH, TPEX CTelleHed KOHTPaCTHOCTH
(or Ne 1 no Ne 3), rasiHueBoit u THcHeHo#l nosepxuoctH. Ilpex-
HasHaueHa A8 KOHTaKTHoro neyaTaHusi. [1poekiiloHHOe reda-
TaHHe BO3MOXKHO B TOM CJydae, €cyi B (POTOYBeJHUHTENE yC-
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TAHOBJIGH MHTEHCHUBHBIH MCTOYHHK CBeTa, HeraTHB — IPO3pauy-
HBHIY, a8 yBesJuueHHe — Hebosbiioe. M306pa)keHue nonyuaercs
3eJIeHOT'O TOHA, KOTOPbiil HeCKOJNBbKO MEeHSIeTCSi B 3aBUCHMOCTH
OT 3KCIO3ULIMH BO BpeMfl MeuyaTaHusi, IPOAO/KUTENBbHOCTH
nposiBJeHHs M TeMNepaTyphl PacTBopa.

ToH unsobpaxkeHust OyAeT OAMHAKOBLIM Ha OOJBLIOM KOJH-
yeCTBe OTNEUYaTKOB, ecAH (poTo6yMary INpOsABAATb B TeueHHe
2 MmuH B TPOSBHTENe HOPMaJbHOI KOHUEHTPAUUM H He (onee
1 »? dotobymaru B 1 a4 pactBOpa.

O6paBoTKa B UCTOLEHHOM HPOsIBHTENE H B TeueHHe JJIUTe]b-
HOT'O BpPeMeHH NPHUBOAHT K INOSBJEHHIO KeJTOH ByaJd Ha H30-
GpaxeHuH, oco0eHHO ecsH (DUKCHDYIOIMH pacTBOP He HMedn
KHCJI0H cpelbl. JTa horobyMara BecbMa IPHTOAHA 115 Nevara-
HUSl M300pa)keHHs C KOHTPACTHbIX HeraTHBOB, a TakKiKe Npo-
3pauHbIX, UMEIOIUX BCe JeTaAM, HO HelOCTaTOYHO! MNJIOTHOCTH.
[lpu cooTBeTCTBYIOIEM NTOAGOPe SKCIIO3HUIHN U YCJIOBUH NPOSIB-
JIeHHS! MOXKHO MNOJIYYHTh OT/JHYHble TMO3UTHBBHI C HEraTHBOE,
KOTOpble 10 CBOeMY XapakTepy cJel0oBajgo Obl NeyaTaTb Ha
dorobymare Apyrod KOHTPACTHOCTH. K 3KCHO3MIHOHHBIM OLING-
Kam ¢oTobymara «FoIOKOHT» He OYeHb YYBCTBHTeNbHA.

dorobymary MO¥HO 00pabaTbiBaTh NPH KeJTO-OPaAHKEBOM
ocBeleHHd. CBOHCTBA ee COXPAHAIOTCS B TeueHue 12 mecsies.

®oToKaabKa— dororpadugeckass Oymara, 3My.b-
CHOHHBIH CJIOH KOTOPOH 00/aiaeT OPTOXPOMATHUECKOH CEeHCH-
6uausalnei, Maso0H CBeTOUYBCTBUTEIbHOCTHI0 H BHICOKOH KOHT-
pacTHOCTbIO. B KadecTBe MOIIOXKKH TpHMEHeHa IIPO3payHas
6ymara, ofe CTOPOHbBI KOTOPOH MMEIOT J1aKOBOE NMOKPBITHE. JTO
NOKpPbITHe OpHLaeT OyMare TIOBBULEHHYIO NPOUHOCTb H MPO-
3pay4HOCTh. [1POTHBOOPEOILHBIN €10/, HaHeCeHHbIH Ha MOAT0XK-
KY, yJydLiaeT 4eTKOCTb H300paxKeHHst U 06/1a1aeT NPOTHBOCKPY-
YHBAIOMWHUMU CBOHCTBaMHM. KpacuTenb, Copep:kalHiicsi B Npo-
THBOGPEOJbHOM C€Jioe, BO BpeMsA 00paboTKH ¢oToOyMaru
NOJHOCTBIO BbIMBIBAETCH.

®dorokaibKa, HCIOJAb3yeMas LA IPOeKLUHOHHOTO Medara-
HUA, UMeeT HoJiee BLICOKYIO CBETOUYBCTBHTEILHOCTL U KOHTPACT-
HOCTB, 4YeM (hoTobymara, Ha KOTOPOH IeyaTaroT H300pakeHHe
KOHTAKTHBIM CIIOCOOOM.

O6paboTka GOTOKANBbKH BEAETCA B PACTBOPAX U Pexumax,
NPUHATBIX AJ5 OObIUHBIX (poTOOYMar.

Kaprorpaduueckas ¢GoTob6ymara uMeer
5MYJbCHOHHBIH CJIOH, KOTOPBHIH CHHMaeTcsa ¢ OyMaXKHOH I0A-
JIOXKH Tiocsie o6pabotku. [lo ¢otorpaduueckum cBoAcTBaM OHa
aHajorvuna Qorobymare «YHubpom» No 7. Bymaxsas moa-
JIOXKKa IIOMHMO TIOACJIOA HMeeT Cllelnal/ibHble JIakOBble TMOKPbI-
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THSi, CNIOCOGCTBYIOIHE OTAENEHHIO 0T Hee 3MYJbCHOHHOTO CJI0s
¢ H300parkeHHeM.

Kaprorpaguueckaa ¢oro6ymara 4acTo HCNONb3yeTcA AJf
noayueHHsl H306paxkeHHA Ha ¢apdope, cTekre, AepeBe H ADy-
rux noffnoxkax. B aTom cayuae usobpakeHHe ¢ HeraTHBa Me-
yaTalOT KOHTAKTHLIM HJIH TIPOEKIIMOHHBIM CIOCOGOM Ha KapTo-
rpaduueckyio ¢otobymary, zaTem ee o6paGaThiBaIOT B PacTBO-
pax B pexHuMaXx, NPHHATHIX st OGhIYHON (oToGymarH. ITocae
BLICYIUHBAHHU5 5MYJBLCHOHHBIH CJI0H ¢ M306pakeHHeM o6pe3aioT
JIaHLIETOM U OTAEJISIIOT OT MOMJIOXKKH, a 3aTeM OCTOPOXKHO HaKJie-
nBaloT Ha $apdopoByl0 UM APYTYIO HOLJLOKKY.

TexHOKOTNHU P — KOMIVIEKT, COCTOSILLMH M3 HeEraTHB-
oM W mno3uTHBHOH (ortorpaduueckux 6Gymar, obpabaTbiBae-
eMbIX 110 1UdhY3HOHHOMY Ipoileccy. IMYJbCHOHHBIA CJO#
yieraTHBHOI (OTOOYMATH, MMEIOWHHA OYyeHb MaJylo CBETOUYBCT-
BHTEIbHOCTb M BBICOKYIO KOHTPAacCTHOCTb, HaHECEH Ha Henpo-
3PAYyHYlO WJIH 11po3pauHylo OyMaxKHYIO NOLIOXKKY. YKesnaTtnHo-
BbIf CJ101 TO3UTHBHOH GOTOGYMaru COREPKHUT PSIA CHelHaTbHbIX
BelleCTB M MeJbyailiie 4aCTHULI MeTaNJHUeCKOrO HJAH CepHHU-
CTOrO cepebpa, KOTOpble CIYy>KAT HeHTPaMH 06pa3oBaHHA MO3H-
THBHOTO M306paXkeHusi. DTOT CNOH HaHeCeH Ha HeMPO3PavyHyio
OYMaKHYIO TNOLJIOXKKY.

Huskan €BeTGYYBCTBUTENBHOCTb HEraTUBHOH ¢oToOyMaru
NO3BOJSIET U3TOTOBJAATh NC3UTHBHOE M300paKeHHe IIPU 3aTeM-
HEeHHOM JIHEBHOM CBeTe WM [IPH €JalOM 2JieKTPHUECKOM OCBe-
vieHnu. [leuatalor OpHIHHaJg Ha HeraTHBHYIO ¢orobymary B
OTPaXKEHHOM HJIM TIPOXOJSillleM CBeTe. 3aTeM HeraTHBHYIO ¢oTo-
GyMary OnyckawT B NPOSIBASICLIMA pacTBOP CJelyIouero co-
crama:

Cyabpur Hatpust Gessofmbii . . . . . . . 50 ¢
Imapocynbdut matpus . . . . . . . . . . l4e¢
Metoa . . . . . .+« oo M0
Tumpoxuson . . . . . . ... .. ... 6
DpomueThilt Kaoii . . . . . . . . . . .. B¢
JIWMOHIIAST KHCJIOTa e e e e e e 1,6 e
Epxuit watp . . . . . . .. ... ... 18e
Boga .. .. ... ... .. .....100 lua

[Tocne aToro BaaxXHyK GotodymMary CK/aiblBaloT C MO3HTHB-
HOH oTOGYMAroil 3MyJbCHCHHBIMHU CJOAMH APYF K Apyry. Las
TNIOJTHOTO KOHTaKTa oToGyMari NpuKMMaloT Pe3HHOBLIMH BaJu-
KaMd. OraTble OT M36HITKa NposiBUTesns (oTobyMaru pasbe-
qunsator nocie 60—90 cex. Ha mosutuBHON oTOGyMare nosy-
yaeTcs yerKas KOIHA OPUrHHanja. B uesnax gaydmed coxpan-
HOCTH KOMHH NOSUTHBHYI0 (oroGymary obpabatbiBatoT B 1%-
HOM pacTBOpe a/llOMOKa/JHeBblX KBAacCLOB, 3aTeM [POMbIBAIOT B
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NpoTouHoit Boie. Heratushas orobymara HCNO/b3YeTCs JIHLIb
O/HH pa3 H A1 I0J1yyYeHHs] OAHOH KOIHH.

®oro6ymary «TeXHOKONHP» WHPOKO MPHMEHSIOT B Creud-
albHBIX annapartax, ofGeclleYHBAIOLIHX MO/1yYeHHe NMO3UTHBHOM
KONUH C opuruHaia 3a 15—20 cex.

YepHo-6eabie GoTOKHHONAEHKH
AAR KOHTPATHNHPOBAHHSA

JHano3uTHBbl H MAacKH [Jjsi H3orenni, ncesaobapenbedoB U
APYTHX MORXOOHBIX H306paxkeHuil (ctp. 301) mMoxHO caenats Ha
(OTOTCXHHUECKHX MJIeHKaX H Ha TO3HTHBHbIX POTOKHHOMN/IEHKAX.

BosbuIMHCTBO yepHO-0esbiX MO3UTHBHBIX (OTOKHHOIIEHOK
OTHOCHTCA K HeCeHCHOW.IM3MPOBAHHbIM HH3KOYYBCTBHUTEIbHBIM
BbICOKOKOHTPACTHBIM CBETOUYBCTBHTEbHbIM MAaTepHaIaM.

CBeTOUYBCTBHTE.IbHOCTb [O3UTHBHBIX (POTOKHHOIIEHOK —
0,5—1 ex. ['OCTa; rosdduument koutpactHoctd — 2,0—3,0;
NJ0THOCTb BYyasaH — He Bblire 0,04; MakcHma/dbHas ONMTHYeC-
Kasl MJIOTHOCTb — He HHxKe 3,0; paspeluatouiast CocoSHOCTb —
ne menee 100 aun/ma.

[TosuTHBHble (HOTOKHHOMNJEGHKH H3TOTOBJSAIOTCS Ha Oec-
LiBeTHOH M OYeHb MPO3PauHOH MOJN0zKKe C TOHKOCJIOHHBIM H
MeJKO3ePHUCTBIM 3MY/JbCHOHHBIM CJ0eM.

®OTOKMHOMNJEHKH 151 KOHTpatHuupoBalus (ctp. 301)—
MeJIKO3epHHCTble H HMeIOT OCOHOBBICOKVIO pa3pelnaioulyio crio-
co6HOCTb. OHH H3rOTOB.IAIOTCA HA 1101.10XKKe C [IPOTHBOOPEO.Ib-
HbiM caoeM. [l KOHTPAaTHMHPOBaHHA 1ICNOJb3YIOTCH Ay6b-
NO3HTHBHble H AYO.JbHeraTHBHble ILIEHKH.

Ady6abnosuTnBras ¢GOTOKHHONJAeHKaA
THN A -— HeCeHCHOMJIH3IIDOBAHHAA CO CBETOYYBCTBHTE/bIO-
CTbIO H KOHTPACTHOCTbIO HECKOJbKO Hil2Ke, ueM y OObl4HOH ro-
3uTiBHOIl oToKHMRONAeHKH. [IpHMeHsierca 1718 H3TOTOBJEHHS
IIPOMEXYTOUHBIX IO3HTHBOB C HerarWBa, MNpPeAHa3sHayeHHOro
JUIs1 THPAXKHPOBAHHUSA B GO/BIIOM KOJIYeCcTBe, NOoAYy4YeHHs [03H-
THBOB, IOMJMEXKAUMK AJHTENBLHOMY XPaHEHHIO, MPOH3BOACTSA
MACOK, NPHUMEHSeMbiIX HPH NeyataHHH NO3HTHBOB IO CliocotaM
u3oreMH, ncesrobapeibeda H ap.

Adyb6apbnosuTuBuas ¢GOTOKHHONJEHKaA
T n b — naHxpomaTHueckas CeHCHOMJH3HpOBaHHadA, OJH3-
Kas 110 CCHOBMBIM CBOHCTBaM K AyO61bIO3UTHBHOH ILIEHKE
tiun A. HMcnoapayerca aas H3rOTOBJCHHA MPOMEXKYTOUYHBLIX MO-
3UTHBOB C LBETHbIX HEraTHBOB.

Hdyb6abHeratrubHaa oOTOKHHONJTEHKa—
HeCeHCHOWJIM3HPOBAHHAs!, HMeeT CBeTOYYBCTBHTENbHOCTb, PaB-
1yt Ay6/1bNO3UTUBHON NJ/eHKe, HO 3HAYHTEJbHO MeHee KOH-
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tpacrhaa (0,5—0,6). Ha ay6sibHeratuBHoli (OTOKHHOMIEHKE
H3rOTOBJSAIOT AYOIHKAThl HEraTHBOB (KOHTPATHIIbI), MeyaTast UX
C MPOMEAKYTOUHBIX TO3UTHBOB. KOHTpPATHOBI HCMO/b3YIOT AJS
apXHUBHOTO XpaHeHHs, GOJbLIOTO THPAXXHPOBAHHS H300paxe-
HHAI M MCNPaBJeHHA H300paKeHHS.

[1nano3uTuBHble (POTONJIACTHHKM — HECEHCHOMIH3HPOBAH-
Hble, TPeX cTeleHeld KOHTPACTHOCTH: KOHTpacTHeie (1,7—2,0),
oco6okoHTpacThble (2,4—3,0) U CBepPXKOHTpAcTHble (He HHXKE
3,6). Mx cBeTOuyBCTBHTE/NIbHOCTb OAHHAKOBaA ¢ HoTOGYMArof.
@OTONTACTHHKH He HMEIOT INPOTHBOOPEO/LHOrO ¢/1osl. Bhimyc-
KaloTcs pa3MepoM oT 9x 12 no 18X 24 cx. Ha nnuanosHTHBHBIX
¢doToMJIaCTHHKAX, COrJacysd HMX IO KOHTPacTy € XapaKTepoM
HeraTHBHOTO M300paXKeHHst, NeuaTaioT KOHTAKTHbIM HJIH NpoeK-
LLHOHHBIN criocofoM. O6pabaTbiBalOT B pacTBOpPax H peXHMaXx,
npeiHasHayeHHbIX A8 doToOYMar.

LiseTHnie ¢oTobymarn

BeTHble GoTobyMarn — 310 Hanbo.ee CAOXKHbII BUA (ororpa-
(pHYeCKHX MHOICCJ/IOHHBIX MaTepPHa/0B, Y KOTOPbiX MOXeT Obilb
uecTb U 6osee ca0eB. 3TH CJAOH pacroga-

raroT¢a pasJjH4yHoO, B 3aBHCHMOCTH OT TOro, 10
Ha KakHe HeraTuBbl orobymara paccuii- e
TN -

BoJbUIHHCTBO OTEUeCTBeHHbIX H HMNOPT- ik 16

HbIX UBETHbIX ¢ieToGYMar HMeeT T P U CBETO-
YyBCTBHTE/IbHBIX C1051, KaXAblll H3 HHX YyB-
CTBHTE/EH TOJbKO K OJIIOMY K3 LiBETOB: CH-
HeMmy, 3eieHOMY H KpacHomy. Takasi usGupa-
TeJbHasg 4YYBCTBHTE/NbHCOCTb JOCTHraeTcst He-
CKOAbKHMHU crioco6amH. Hanpumep, npumete-
HileM pas3HbIX [0 CBOeil MPHPO/ie CBETOYYBCT-
BHTE/MbHBIX  3MYJbCHIL: HapyMXHb H Crpocuine usetitoi
C J1 0 it — HeCeHCHOU/IH3HPOBAaHHAsE Gpomoce- — Qorobymara: [ —

6yMadKH as MOAT0K-
p86pﬂHaﬂ IMYJAbCHA, YYBCTBHTe/IbHAA TOJIBKO Kka, 2 — Gapuronbiit

a

K CHHHM JiyqaM, CPeAHHH CJAO0I{l-— yacronrenvhmi

0T ; caoft, 4 — Mpode-

xJ10pocepebpsiHas CeHCHOM/IH3IpOBaHHas GO 4 = nhowe:

3MY.IbCHSI, YYBCTBIfTEIbHAR K 3€JIEHBIM .Ty- i cioil. 5 — se-
o o I 0y TBHTE L

yaM; HH K HH {1 C.10 it — Xxaopeccpebpsi-  nai cnoi 6 —
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norsouasi CHHHe Jy4H, HCKJIouaeT UX RefiCTBHe Ha HHiKeJle-
Xalllie CBeTOYYBCTBHUTE/NbHblE 3MYJIbCHH.

W36upatenbHas (CMeKTpasbHas) 4yBCTBHTEIBHOCTb 3MY.Jb-
CHOHHBIX CJIOeB LBeTHOH oTofyMard BJHsIeT Ha KaueCTBO
1BeTcrnepenadyd o6bekTa cheMKH. OcobelHO GOJblLIOE BJAHSHHE
OKa3biBaeT XapaKTep CINEeKTPalbHOH YYBCTBHTEIbHOCTH Kax-
JOT0 CJ0s1 Ha TPaHHLAX CHeKTpa.

B cBeTouyBCTBHUTe/bHBlE 3MYJbCHH BBeleHbl pasHble Kpac-
Kxo0o06pasylollie BellecTBa, CMOCOOHbIE B Mpolecce LBETHOIO
nposiBieHust gorobymMaru o0pasoBaTb: B CHHeYYBCTBHTENbHOM
cJ10e — H306DaKeHHe H3 IKEeJITOr0 KpacHre.dsl, B 3eJeHOYyBCT-
BHTEJ1bHOM — H300pajkeHHe H3 MYPNYPHOIO KpacHuTelss H B
KPAaCHOUYBCTBHTEJIbHOM — H300paxkeHHe H3 Tro.a1yf6oro Kpacu-
Tesld. OTH TPH KpacHTedss CO3JaloT lBeTHoe H306parkeHue.

Uro6bl He NMPOHCXOAHJIO CMeLUeHHSI LBETOB M HX 3arpsi3He-
Hitsl APYT APYTOM, MeXKAY 3MYJ/bCHSIMH MONCUICHBI NPOMEeXKyTOou-
Hble )KeTaTHHOBble CJIOH.

B cBA3M C BbIMYCKOM HEraTHBHBLIX (DOTOILTEHOK C MaCKaMH B
Ci051X CTajH H3TOTOBJAATL CICLHAJIBHYIO 1iBETHYIO (oTobymary
JUIsl TeuaTtaHusi ¢ MaCKHPOBAHHBIX HETaTHBOB, TaK Kak IpH
neuaTailMM MacklpOBaHHBIX HETaTHBOB Ha OOLIYHYIO LBETHYIO
dhoTobyMary HeobXOAHWMO NPHAEHSTb OueHb IJIOTHble MypMyp-
nble ¥ Togy6bie KOPPEKTHP YioliHe CBeTO(H. IbTPEI, 3HaYHTEJbHO
\'BeTHUHBAIOLIHE 3KCMO3HLHIO NPI MeyaTaHHH H300paxKeHHs.
Y ¢porobymarw, npeiHa3HauyeHHoll 415 MaCKHPOBaHHbIX HeraTu-
BOB, HapyxXHbil CJ10fl MHOIO CBETOUYBCTBMTe/bHee IBYX ApY-
ruX 3MyJAbCHOHHBIX CJIOEB, 4TO MO03BOJIAET Ile4aTaTb TakHe He-
FaTHBbI ¢ OOBbIYHBIMHM IKCMO3HLHMSIMH H KOPPEKTHPYIOULMMH CBe-
TCHHIbTPAMH.

[IBeTHON MO3UTHB, NMOJYUYeHHbIl O ABYXCTYIIEHHOMY CIOCO-
0y, 10 Pe3KOCTH YCTYIaeT yepHo-Gesaomy n3obpamenHio. O5bsic-
HSeTC 3TO TeM, 4YTO B LBETHOM HeraTHBe CYLIECTBYeT T P H
PasHBIX MO PE3KCCTH M300parkelilsl: B HapyXKHOM Cj0e — Hau-
Jyyllee MO PE3KOCTH H300pakeHie, B cpellieM C10e — hieHee
pe3Koe I B HHKHeM CJ10e — ellle MeHee pe3koe. Pas.iyHas pes-
KOCTb H306paxeHNsl BO3HUKaeT H3-3a8 CBETOPAacCesH sl B CJ09X
1eraTHBHOH (JOTOMJIEHKH H 00pa3oBaHHA 1i306paxeHHil oObeK-
TIIBOM B ee CBETOYYBCTBHUTE/IbHBIX CJOAX MPH cheMKe. [IpH Ie-
yaTaHHH TaKOro HeraTHBa Ha OOBIUHYIO LBeTHYI0 (otobymary
Pe3KCCTh H300PaXKeHHs CHHXKAEeTCH TeM Cii1bHee, yeM GoJblie
C.10eB Mexjy IedaTaeMbIMH H306PaxKeHHSIAI.

B ues1ax nosblleHHS DPe3KCCTH H300pasKeHHs HEeKOTOpble
BPeANPUATHA BHIMYCKAIOT LUBETHYIO (POTOOYMAry C NepeielleH-
HbIMH CJIOAMH. Y Tako# (oTobyMar¥ Hapy:KHbUH CJIOi YyBCT-
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puTeseH K 3€JIeHbIM Jy4yaM, CPeJHHH CJIOH — K KPACHbIM, HHXK-
HHMil CJIOH — K CHHHM.

Y uBeTHOH ¢GoTO6yMard sMyJbCHOHHBlE CJIOH, HaHeCeHHble
Ha MO/JIOXKKY, NOMKHbI OBITb 6 2aJ1a HC M P OB a H bl 10 CBe-
TOYYBCTBHTEJbLHOCTH, KOHTPACTHOCTH, ¢oTtorpadHuecKod wiH-
poTe H TJAOTHOCTH Byanu. banaHcupoBaHHe paccunTbiBaeTCst
Ha onpejeJieHHbIi THI HeraTHMBHOIO MaTepuasa W YCJIOBHSA pa-
60Tbl ¢ (POTOOYMAroi: CMeKTPaJbHbBIA COCTAB MeuaTaroueil Jan-
nel H BHJ QoTtorpadrueckoil ob6pabotkH. Ilostomy uBeTHOI
HeraTHB, CleJaHHBI Ha MaTepHaJje OQHOH QHPMBI, TPYAHO Ha-
neyatatb Ha ¢orobymare, H3roTOB.IeHHOH APYToi GuUPMOIl.

Hapywenne 6as1aHca poTro6ymMaru no Jo60My H3 ee CBOACTB
NPHBOAHT K INOSIBJIEHHIO LIBETOMCKa)KEHHH B H300paKeHuH. 3To
3aBHCHT OT YCJOBHIl IleyaTaHlia H3006paKeHHsl H DPeUMOB
doTtorpapryeckol o6paboTkH GoTtobymary.

Ha ynakoBke uBerHo#l poro6ymaru HMmeloTcA UMQPHI, Ha-
npumep: 20 40 00. 310 0603HAYEHHEe KOPPEKTUPYIOUIHX CBETO-
¢uabTpoB (cM. cTp. 255): xentble — 20%, nypnyphble — 40%,
rosny6ble — OTCYTCTBY10T. HaGop KOPPEKTHDPYIOIIHX CBETODU IBT-
pOB, Ha3blBaeMblX 6 aJ aHCHBMH CBeTODUIBTPAMH, NOJ-
6UpalOT TeyaTaHHWeM HeraTHBa, CJeJJaHHOTO Ha 4YepHO-6enoH
¢doTomn1eHKe ¢ OeclBeTHOH MNoAJMOXKKOH. Ileyatanue Beayr ¢
pa3HbIMH CBeTO(UJIBTPAMH A0 TeX MOP, NMOKa Ha UBETHOH ¢o-
toGyMare He OyJeT NnoJyueHO H306paxeHHe ceporo ToHa. Kop-
PeKTHpYIOILHEe CBeTCRUILTPLI, NPH TOMOILH KOTOPbIX TOJ1YYeHO
3T0 H306pakeHHe, H eCTb HaGop OalaHCHLIX CBeTO(UILTPOB.
3HaueHue GajlaHCHBIX CBeTOGHIBLTPOB, NPOCTaB/AEHHbIX Ha yma-
KOBKe I1BeTHOH ¢oToOyMarH, COOTBeTCTBYeT HCTOYHHUKY CBeTa
¢ uBetopoil Temneparypoi 2850° K. I1pu ucrnosib3oBaHuy meya-
Taouled JlaMnbl ¢ APYIOA HBETOBOH TeMIlepaTypPoll H3MeHseTCs
H 3HaueHHe 0ajlalCHBIX CBETO(PHIbTPOB.

BasaHcHble cBeTOGUIBTPHI NMO3BOJSAIOT MOAOOPATh OAHHAKO-
Bble MO CBOHCTBaM 1LBeTHble GOTOOYMaru M3 pasHbIX MapTHil.

Ilpu xpaHeHHMH 1BeTHOH ¢oTOOYMarH NpPOHCXOAHMT H3MEeHe-
HHe ee CBOHCTB. YCJOBHS XPaHeHHsl CYLIeCTBEHHO BJIHAIOT Ha
NpOoLEeCChl CTapeHHs, KOTOPble TTPOUCXOAAT B CBETOYYBCTBHTEb-
HbIX C.1051X LBeTHO# ¢oroGyMaru. ['apaHTHHHBI/I CPDOK XpaHe-
HHUs1 1BeTHOH ¢orobymary — 12 MecsiueB CO JHA H3TOTOBJE-
Huf. VameHeHHe QoTorpadHyeCKHX CBOHCTB HayHHaeTcs ¢ na-
JleHHsl CBETOYYBCTBHTEILHOCTH HHXKHEro W CPeIHEro C.10eB,
BCJIEACTBHE Yero B H300paK€HHH MOSBJSETCA M3JHIIHHH Xel-
Thil ToH. HapyueHne 1BeToBoro 6asnaHca NpoUCXOAUT COLISHO
B TeyeHHe MePBbIX LIECTH MeCsALeB ¢ MOMEHTa H3TOTOBJIEHHs o~
ToGyMart. Ilocse 1ecTH MecCsileB XpaHeHHS LBETOBOH GasnaHC
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HW3MEHSeTCd MaJjlo, TaK Kak B RajbHeHUIeM CBETOYYBCTBHTE/b-
HOCTb Y BCeX TPeX CJI0eB MajaeT MOYTH OAHHaKOBO. K KoHumy
rapaHTHiHOrO CpPOKa o06uias CBeTOYYBCTBHITEJLHOCTb (POTOOY-
maru cuuxaercsi Ha 10—20%, kontpactiiocts — Ha 20—30Y%.
BcaeaCcTBHE MPOLLECCOB CTaPeHHsI BO3MOXKHO MOsIBJEHHE Kpac-
IBIX NATEH H TOYeK, NMOMYTHeHHe KpacuTteleH, COCTaBJIAIOULHX
11BeTHOe H300pakeHHe, H 00pa30BaHie NOBBILIEHHOH BYyaJH,
NypNypHOrO HJAM KeJITOBaTO-KOPHYHEBOrO LBETa.

[Ipn xpaHenu#. UBeTHOH ¢oTOOYMardH B TeyeHHe TpeX H
60.1ee JseT HabnolaeTcsl pasfaoxKeHHe CBEeTOYYBCTBHTE/bHBIX
CJ]10eB B BHJEe YaCTOH CeTKH KPacHOro TOHa. IDTO pasjioxceHHe
HAYMHAETCS C KPOMOK JIHCTA M HOCTEeNeHHO PacnpoCTPaHsIeTcA
Ha Becb JHCT poTo6ynaru. [lepBbiMH MOPTATCA HapYIKHblE JAH-
CThl B nayke hoTo6yMmarH.

OreuecTBeHHass NPOMBILIJIEHHOCTb BBINYCKAaeT CieayloilHe
nBeTHble ¢doTrobymar.

«poTtouBerT-l» npepHasHayeHa A Te4YaTaHHA H30-
OpakeHHs C LLBeTHbIX HeMacKHpPOBaHHbIX HeraTuros. [lo ofuledt
CBETOUYBCTBHTEJbHOCTH B JBa-TPH pa3a Bbiilie CBETOUYBCTBH-
TeJbHOCTH 4epHO-6esofl doTobyMard «YHiGPOM»; MO CTeleHH
KOHTpacTHocTH 6/7M3Ka K HopmasdbHod. Porobymara umeer
TPH CBETOUYBCTBUTE/bHBIX CJOfl, KEJATbIH CBeTOMOHIbTPOBLIN
CJI0f, TPH NMPOMEXYTOUHBIX M OIMH 3amMTHBIA c1oi. M3rotos-
JSeTCA C TJISHUEBOH MOBEPXHOCTDIO.

«PoToUBeT-2» npelHazHaueHa 1151 TNeyaTaHUs H30-
OpakeHHs C UBeTHbIX HeMaCKHPOBaHHbIX HeraTusoB. [Io ceeTo-
YYBCTBHTEIbHOCTH OAMHakoBa ¢ «®Poroiser-1». Brinyckaetca
JBYX CTeleHeil KOHTPAcCTHOCTH: HOPMAaJdbHOH M KOHTPAcrHoil.
Ornuyaercs ot «PoTolBeT-1» TeM, YTO He HMeeT XKeJITOro CBCeTO-
¢uabTpoBoro c10a. M3rortosasiercs ¢ rAsSHIEBOH NOBepXHO-
CTBIO.

«PoTolBe T-4» NpegHazHayena ;18 NeyaTaHusl H306paxe-
HHS C UBEeTHbIX MaCKHPOBaHHLIX HeraTHBOB. (BETOYYBCTBH-
TesbHble CJ10H 6asaHCHpPOBaHbl y 3TOH GyMard Tak, UTO Macka
e TpebyeT IpHMeHEHHS OCOOONJOTHBIX KOPPEKTHPYIOUIHX
CBeTOHIbTPOB [IPH TNeYyaTaHUH.

«P oToOUBeET-O5 OTIHYAETCA OT BCeX APYTHX OTedeCTBeH-
HBIX UBETHBIX (oTOOYMAr TeM, YTO HMeeT liepeMelleHlkle ¢Be-
TOYYBCTBHTE/bHbIE CJIOH, TOBbILIAET PE3KOCTb MO3HTHBHOIO H30-
6pa)keHus.

[ToMHMO OTeueCcTBeHHBIX UBETHbIX (OTOOYMAr GOIbUIMM pac-
npoctpaHeHseM noab3yiorcst «Pomakosop» (HexociaoBaukas
Counanucruueckas Pecny6banka) u «Doptekonop» (Benrep-
ckas Haponnas Pecny6anka). [To ¢ororpaguueckum cBoiicysam
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5TH (poTOOYyMarH OJIH3KH K OTeyeCTBEHHbIM LBETHbIM (oTOOY-
maras. PacTBopbl M pexHMbl 06paboTKu HMAOPTHBIX (OTOOY-
Mar HecKOJbKO OTJIHYAOTCA OT PeKOMeHJOBaHHbIX A OTeue-
cTBeHHbIX POTOOYMAr.

ANNAPATYPA AJA
MEYATAHHA

[leuaTanue H300paKeHHA MOXKET GbITh OCVIIECTBJIEHO MPOEKLH-
OHHBIM H KOHTAKTHBIM CIIOCOOAMH.

[TpoekuuonHoe neyaranue — Crnocob, NpH KOTOPOM ¢ MoO-
MOLILI0 OObeKTHBA HeraTHBHOe H300paxKeHHe TMPOeLHpYyeTcs
Ha NMO3HTHBHBLIA (poTOMaTepHad. ITOT crnocob 0COGeHHO Pacrnpo-
CTPaHCH B CBA3H C ILIHMPOKHM HOJb30BAHHEM Ma10(OPMAaTHbIMU
oToannapaTanmH.

[1poekilHOHHOe fleyaTaHHe NPHMEHAIT, eCIil HeOGXOAHMO
NOJYYUTb YBeJHUEHHbIH WM YMeHblIEHHbIil NO3UTHB MO CPdB-
HeHHIO0 C HeraTHBHbIM H300parKeHHeN; e/ HYXK-
HO peryJqupoBaTh BHYTPHKAAPOBYIO IKCMO3HLHIO
npy meyaTaHUH H300paxKeHHA MJIH BlleyaTaTb B
NO3HTHB U306paxeHls C HeCKOJbKHX HeraTHBOB,
HW3MeHHTb TIPajalHil H300paxKeHHs MM TpaHc-
¢opMHpOBaTh H300paxeHHe.

a5 MPOeKLUHOHHOrO NeyaTaHus Moab3yTCs
(oToyBeaHYHTEISMH, 1PEACTABAAIOUHMHE CO0OIl
C/JOXHble ONTHYeCKIle anmnapaTbl, OT KOTOPbIX B
60/bLIOH Mepe 3aBHCHT KaueCTBO MO3UTHBHOTO
nsobpaxeHus. I'loaToMy OyeHb ClipaBel1MBO MHe-
HHe, UTO Jydille HMeTb 0o.ee JelleBblit ¢oToaril-
napart, uyeMm IJ10X0i ¢OTOYBeIHUHTEb.

doToyBeNHUHTEAb HMeeT CJe/lyIoLUiHe OCHOB-
Hble JeTajJl: NP Oe K TO P, COCTOALWMIA H3 OC-
BeTHTessl, HeraTHBojep:kaTejisi H OOBEKTHBA,

: Puc. 71
3KpaH WM mTaHTry (puc. 79). cae 1 horo.
OcBeTHTEND HpeeT BHA 1wiapa, KOHY- yBeJAHTUTEN S
i’ ! — nawmna,

ca, UHJAHHILPA HaAW APYTYIO HOPMY; B HeM NOME- 5 _yonnencop.
1ieHbl HCTOUHHK CBeTa, KOHAEHCOP W 4aCTO—panl-  $ — Heratuso-

nepKaTenn,
Ka /151 KOPPEKTHPYIOWHX CBETOQH/IBTPOB, MPH- 4 — obuciri,
MeHsileMbIX BO BpeAst [MedaTaHHs UBETHBIX H30-  goroGymars
6paxKeHHH.

B KayeCTBe I1ICTO4YtHHKa CBCTa HCHOOIb3 YIOT
Jdamny HaKaJHBaHHSHAC Koaboii H3 MOJIOYHOro HJIH
OlnasioBoro CrekJaa. I-Ia YT CBETOBOro NMy4ykKa yCTaHOBJIEH KO Ii-
Jle HCOop, NOBbIIAIOWHA KOPPHLUHEHT MOJIE3HOro JeACTBH A
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JIaMTIbl H CIIOCOGCTBYIONIMH DAaBHOMEPHOMY OCBelLIeHHMIO 3KPaHa.
[COHIeHCOP MOMKET COCTOSATh W3 OJHOH, ABYX W Tpex JuH3. Hau-
6oJiee 4acTO TPUMEHSAIOT KOHIEHCOP C ABYMS MJI0OCKO-BBIMTYKJIBIMH
JMH3aMH, OoOpallleHHbIMH MJIOCKUMH CTOPOHaMH Hapyxy. [ua-
MeTp KOHJeHCOpa 3aBHCHT OT ¢opMaTa HeraTHBa, Ha KOTOPbIH
paccynTan GOTOYBENHUHTeNb, U J0/KeH GHITh HECKOJIBKO 60Jb-
l1e AMaroHasM nevaraeMoro Heratuea. Hanpumep, a71s1 Herarusa
%4 <36 mmM KOHIEHCODP JOJKeH HUMeTb anaMerp 50—b55 mm,
Aas HeratHBa 69 cu—anamerp 110—115 mm u 1. 4.

@oKyCHOe paccTOsiHHe KOHAeHCOPa OObIYHO MeHblie (oKyc-
HOTO DAacCTOsiHUAl OOLEKTHBA, YCTAHOBJAEHHOro B (hOTOyBesH-
ypTede.

Yrobbl 3KkpaH Obll PaBHOMEPHO OCBeilleH H Ha HeM He OKa-
34/710Cb TeMHBIX WJAH UBETHBIX MSTeH ¥ KaeMOK, BO3HHKAIOIIHX
13-3a HelpPaBUJIbHOHM YCTAHOBKK JaMIMbl, B OCBeTHTeJe eCTb
yCTPOHCTBO, MO3BOJfAIONIEe LEHTPHPOBATb JaMIly B 3aBUCHMO-
CTIi OT MaciuTata yBesJmdyeHus H300paKkeHHs.

[lonyyeHnio paBHOMEPHOTO OCBelIeHHs] 3KpaHa Crocob-
CrByeT MaTOBOe€ <CTeKJoO, yKpelmiseMoe Ha ONpase
KOHJIeHCOpa MJIM Ha KoaGe .aMmbl. 3a CYyeT pacCeHBaHUSA
CBeTAa MATOBBIM CTEKJAOM UHapanmWHH, [OTePTOCTH W 3€pHHU-
CTOCTb HeratyBa OyAyT MeHee 3aMeTHbI, TakxkKe CHHXKaeTcs
KOHTPACTHOCTb H306Da)KeHHs1 B TO3UTHBE.

HeratrubBoaepxarTeJdb— paMKa H3 ABYX CTBO-
POK, HUMEIOUIMX KaIpoBOe OKHO H KaHal, NpeloXpaHSoUHi
(hOTONJIEHKY OT CMelleHHs1 B CTOPOHY. UTo6el Ha ¢oTonaeHke
He TOSIBUANCH LEAPalliHbl BO BpeMsl ee MPOTATUBAHHA MO Ka-
HAY, CTBOPKH PaMKH CleJlaHH pasiBHIKHBIMU. B 6oblIMHCTBE
C.1y4aeB KaJPOBOe OKHO MMeeT OJHO HJH ABa NOKPOBHBIX CTEK-
J1a, KOTOphle pacnpaBasAoT (OTCAJNEHKY. ITH CTeKqaa AOMKHBI
ObITh TJIOCKUMH H XOPOWIO OTNOJIMPOBaHHbIMH. OZHAKO MNpH
ype3MepPHO BBICOKOH MOJNHMPOBKe CTEKOJI BO3MOXKHO MOsBJEHHE
IIBCTHBIX TMsITEH, HA3blBaeMbIX KoA bl aMu HbpoTOHa.
STH UBeTHble MATHA NOPTAT u3oOpaxkeHWe. OHU BO3HHKAIOT B
TOYKaX CONPHKOCHOBEHHs eABa 3aMeTHOH BbLIMYKJOCTH (oTO-
11IGHKH € OYyeHb XOPOLIO OTIOJIHPOBAHHOH MOBEPXHOCTLIO MJIOC-
KocTH cTeksaa. Oco6eHHO 4acTo KOJbLa MOSBJSIOTCA MPH Meya-
TaHHH MO3MTHBOB CO CBEXKMX U XOPOIilo 06paboTaHHBIX HeraTu-
BoB. /151 mpeaoTBpallleHUs NATEH MeXAY CTeK.J10M U (pOTOIMIeH-
KOH MOXHO BBECTH XHAKOCTb, KO3(D(hHLHUEHT mnpeJoMAeHHA
KOTOPOH OJIN30K K KO3(hPHUHEHTY TpesoM/IeHHs CTeKJa, Ha-
TipUMep TVIHUEePHH, YeTbIPeXX/JOPHCTHIR yraepon U ap. MoxHo
YCTPaHUTb TIATHA, €CIH €O CTOPOHB! TMOLJIOKKH (QOTOIIEHKH
H@HEeCTH KHCTOYKOH HEeCKOJbKO KPYHNHHOK Mesa; OHM Hapymiat
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KOHTAKT MeXIYy MOBePXHOCTAMHU (OTOILIEHKH H crekAoMm. Kpy-
NHHKH JOJKHBI ObiTb OYeHb MEAKHMH, YTOGbI Gesible TOYKH OT
HUX ObUIH He3aMeTHbl MJIM JIerKO 3aHe/hiBajHCh Ha MO3H-
THBE.

[ToKpOBHbIe CTeK/1a YaCTO ABJAIOTCA IPHYHHOR 06pa3oBaHus
neeKTOB Ha NO3HTHBe (LapanuH, TOYeK H T. A.). [TosTomy ecTb
paMKH, Y KOTOPhIX Ka/[pOBOe OKHO He HMeeT ITOKPOBHBIX CTEKOJI.
Takde paMKH He BCerja rapaHTHPYIOT HalleXXHoe pacrpsiM.e-
Hue GOTOIIEHKH, OCOOEHHO ecstd OHA JOJTrO HarpeBaJach Jam-
ol BO BpeMd IlleyaTaHus.

O6beKTH B NpoelUpyeT HeraTUBHOe H300paKeHHe Ha
NO3UTHBHBIA ¢oToMatrepuas. TpeGoBaHHS K ONTHYECKHM CBOii-
CTBAM OGBEKTHBA TAK »Ke BbICOKHM, KaK U K OGBEKTHUBY, IIpHUMe-
HAeMOMY AnA CbeMKH. DoKychoe paccTosHde O6BEKTHBA [OJ-
JKHO ObITh He MeHbllle JHaroHajHd YyBeJHUHBAeMOro HeraTHBa.
HaunyumuMm 6yneT Takof O0O6BEKTHB, Y KOTOPOro (oKycHoe
paccTosiHHe paBHO (GOKYCHOMY pacCTOSIHUIO OOBeKTHBAa, INpH-
MEHEHHOT0 BO BpeMf CbeMKH yBesJHuHdBaemoro Heratupa. Ot-
HOCHTEJIbHOE OTBePCTHE O6beKTHBa MOXKeT ObITh | : 4 uau 1: 5,6.
OueHb CBeTOCHJ/bHble OOBEKTHBBEI IPHMEHAOT PefKO, TaK KakK
yeM CBeTOCHJIbHee OOBLEKTHB, TeM HUMKE €ro pa3perarollasi
€HMJIa, YTO OTPHLATE/NBHO CKa3hiBaeTCa Ha Nepefade MeJKHX
petanell B N300PaxEeHUH.

L_ =4
My s,
~]

a 6
Puc. 80
YCeTpoHcTBO AN HaBOAKM OODLeKTHBa Ha pPe3KOCThb!
a — MHOMO3aXoAHasi BHHTODAasl onpapBa, 06 — Kawmepa

CO CKJaAHbIM MCXOM

Muorue ¢OTOYBeJIHYHUTENH pacCUMTAHbl HA INIpUMeHeHHe B
HUX OGBEKTHBOB OT (oTOaNmapara; NOoIb3YySChb HMH, Ciaeilyer
ofeperaTb HX OT Meperpesa W IOBPexAeHRH pe3bObi ONpasbl.

Peskoe H300paeHHe Ha MOSHTHBHOM ¢oToMartepHane ho-
JKeT ObITh MOJYUYEHO JIMLIb P YCTaHOBKe OOBEKTHBA HA CTPOrv
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onpefeneHce PaCCTOSIHHE MeXAy HeraTHBOM H 3KpaHom. Pac-
CTOSIHHe 34aBHCHT OT MacwTaba yBeJHUeHHsi H300parkeHus H
doxycHoro paccrosatusi o6bekTHBa. s ero yCTaHOBKH MpH-
MEHSIIOT VCTPOHCTBA, I03BOJSIONIHE [epeMelliaTb OObeKTHB
BJlOJIb ONTHYECKOH OCH. YCTPOHCTBA 6bIBAIOT PA3HOH KOHCTPYK-
unn (puc. 80), Hanpunep B BHJe MHOT03aXOAHOI BHHTOBOII OI-
paBbl, KaMepbl CO CKJIAMHBLIAL MEXOM H T. 1.

B wenax ofieryeHHst yCTAHOBKH OOBEKTHBA HAa Pe3KOCTb
HeKOTOpbte (hOTOYBeIHUMTEeAH CHAGKeHbl CleliHaJbHbIM TNpPH-
criccob/leHreM, KOTOpPOe COCTOMT H3 ABYX CJOXHBIX MeTaJsliuue-
CKHX NPH3M, CMOHTHPOBAHHLIX B HeGOJBIIOM CKBO3HOM OTBep-
CTHH B 3ajHeH 4acTH HeraTHBO-
nepxatens. Yrobhl BHIETb CBe-
TOBbie LlleJ1H, HeraTHBOJepiKaTedb
cjlejyeT HEMHOrO BBITHHYTH U3
dortoyBenuuTeasn. LJas 1oayde-
HUSl Pe3Koro U300pakeHHs o6neK-
THB HYXXHO TNepemMellaTb 10 TeX
nop, noka [ABe CBeTOBble MIeJH
He cosbloTcsl B onHy (puc. 8l).
Puc. xl Ilocne HaBoakH 0OBEKTHBA HA pe3-
Heramunonepmalens ¢ WeIPM  KOCTh  HETATHBOJPMKATelb BO3-
nicOpaxkene NieH Ha 3KpaHe §o- Bpalﬂal'OT Ha MeCTO.

ToyBesmHTeNR DK paH — MacCHBHas  Jo0cC-
Ka, Ha KOTOPYyK [oMeliaioT ¢o-
ToOyMary Qs nevyaraHus H306pa)KeHWs HJAH KaaPHPYIOLLYIO
pamky. EcTb QoToyBesHuHMTeNd ¢ 3KPAHOM, HMEIOUIHM CBETO-
HelpOHHLlaeMbll ALUK JJsi XpaHeHus: cdorobymari.

Puc. 82

LlTanrn $oToyBeJHUHNTEA: @ — €O CKOAb3HLle!] CTIMNOIN
MydTOH, 6 — ¢ GPHKUKOHHBIM YCTPOICTEOM, 8 — C Ka-
Y4IOUMMHKCS KOHCONAMIT

I TaHra— Meraninyeckasa Tpy6a AJs NOABECKH MPoek-
Topa, HPOYHO YKperseHHas Ha 3kpane. MHorjaa wrtanra coc-
TOHT U3 ABYX TOHKHX TPy6. KOHCTPYKUHM WTAHT H OCOGCHHO
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yCTPOHACTB U151 TOABECKH TIPOEKTOPa Ha InTanry BecbMa pas/Hu-
nei (puc. 82). HanGosee yno6Hoil nojaeeckoil siBasAercss ycT-
poiicTBO € Ka4YawiHuMUCsa KOoHCcoOJsaMH. Takaa
fojIBeCKa MO3BOJAET JIErKo NePeXOdiTb OT OJHOro raciutaba
yBeJHUEHHS] H300paKeHUs1 K APYTOMY.

" KpaTHoCTb YyBeaHueHHSs usobpaxenus 3a-
BHCUT OT (OKYCHOTO pacCTOSHHA OOBCKTHBA M PaCCTOSIHUA
MeKAY OObeKTHBOM M 3KpaHon. Uem 6Goabiue GoKycHoe pac-
cTosiHMe OODBeKTHBa, TeM JOJIKeH ObiTh Bhbillle NPOEeKTOP Hal
KPAHOM [JJ1 OLHMHAKOBOTO IO KPAaTHOCTH YyBeJudeHHs1 H306-
paxkeHusl. BbicoTa nopbema NPoeKTopa ONpenensieTCsl AJHHGH
IUTAHTH, KOTOPasl JOJI>kHA Bcerga ObITb COrJacoBala ¢ (pokyc-
NBIM paccTosiHHeM OGbeKTHBA, YCTAHOBJEHHbIM B (OTOVBEJH-
nptesie. DOTOYBEJIHUNTENH IO3BOJSAIOT YBeaHYMBaTh H300pa-
ehde B npegenax ot 1,8 no 8%; or 1,8 no 10%; ot 2,5 10 16X
¥ T L

[Ipn HeoO6XOAMMOCTH IOJNYYHTb YBeJaHudeHHe GoJbile, YeM
JIOTYCKaeT JJHHA LUTAHIH, I1POeKTOp JHGO NOBOPAYHBAIOT BO-
Kpyr wraHry Ha 180°, ¢ TeM 4TOOB OGBEKTHB NPOELHPOBAN K30-
OpaxkeHye MHMO 5KPaHa M HHXKe ero Ha KaKYo-HUOYIb TOBepX-
HOCTb, J160 NOBOPaYHBAIOT NPOEKTOP TFOPH3OHTAJbHG H 1poe-
UMPYIOT H3o0paxKeHHe Ha CTeHY KOMHAaThI.

EcTb oTOYBENHUYUTENH, B KOTOPBHIX MOXKHO NeyaTaTb Hera-
THBbBI PA3HOro opmMara, HanpuMep MaJjioOpPMaTHble U UIHPOKO-
tdopmatHble. Taxie ¢oToyBeaHunTeNH CHaGKeHbl He TOJIBKO
HeraTHBOJlepiKaTesaeM C NepeXONHBIMH PaMKaMH W/ LITOPKaMH,
HO U JABYMS KOHJEHCODaMH, a TaKxe JBYMs HJIH TpeMsi CObeK-
THBaMH DPa3HOro0 (POKYCHOrO PacCTOSHHUS, PacCYMTAHHBIMH Ha
COOTBETCTBYIOIIHH (opMaT HeraTHBsa.

MHorue ¢oToyBeIMUUTENH TOMHUMO PaCCMOTPEHHBIX Je-
Tanell HMelOT ewWwe H JAPYyrHe NPHUCNOCOONeHHsi: HanpHmep,
AaBTOMAaTH Ye CKOe Y CTP OHCTBO AJg HAaBOJKH OObEKTH-
Ba Ha pPe3KOCTb. KOHCTPYKIMH 3TOro YCTPOHCTBA pasJtuy-
Hbl, HanpuMep B BHUJe JeKaJsa, 10 KOTOPOMY CKOJb3HT pbluar,
yIIpaBASIOIHA HaBOAKOH oObekTuBa. IIpu nepemelieHuu npo-
€KTOpa I10 LITaHTe NPOUCXOAHT U NepeMelleHHe MO JieKany pbl-
yara, KOTOPblH yaaaseT HJaH NPUOIHKaeT OObEKTHB K 1IeT4TUBY .
KKak ToIbKO NpoeKTOp JacT uzobparkeHHe B TpeOyeMOM MacuiTa-
Oe, pulyar aBTOMATHUECKH VCTAHOBHT OCBEKTHB Ha Pe3KOCTh.

K Jl01101HHTeAbHbIM 1IPHHEVIEXKHOCTAM OTHOCATCSA: K P a -
NblH CcBeTODHALTP — A8 3aAWMUTB  OT iefiCTBUSA
GeJioro cpeTa Ha (orobymary BO BpeMsl ee YKJaJKH 1a 3KPaH
(cBeTO(UIBTP NOMEILAETCA MeXAY OOBEKTHBOM M 3KPaHCM RJIH
BHYTPH OCBETHTeJIsl); 3 K CNM G 1 OMeTp — AIA ONpeeesus
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IKCMO3HIMH HAH aBTOMaTHUYeCKOH ee YCTAHOBKH MPH NeyaTaHHH
H300paxeHHst; LBeTOKOP peKTOpP— A1d nogbopa cpe-
TOGHJABTPOB MPH NeyaTaHWH LUBETHOrO H306paxkKeHHsi; C B € T O-
HempoOHHILaeMbie KacceTb H COPHTH ¢
AaMIaMHi— 415 PenpoiyuHPOBaHUs (POTOYBeNHYHTEeM H
ApyTHe NPHCOOCcob/eHus .

M3 MHOroumc/eHHbIX MPHHANJIEXKHOCTEH, H3TOTOBJAEMLIX
K anmnaparam AJjs lledaTaHHd, uyaile NMPUMEHAIOTCA CJAeAYIOlIHe.

CrabuaH3aTop HamnpsxeHHUs — npubop,
ofecneyHBAOUIMA TOCTOAHHOE HAaMpPsIKeHHe  3JeKTPHUYEeCKOH
3HeprHH, nojabaeMoil K Neuaraioulell Jjammne. IIpu6op Heo6xo-
JHM B TeX CJyuyasiX, KOrJa Hanpsi>keHHe B 3JIeKTPHUECKOH ceTH
HelOCTOSTHHO, TAK KAaK C MOBbILIEHHeM HaNpsiXXeHHs B CeTH
HakKaJ HHTH JIaMIbl CTAHOBHTCSl CHJIbHee H CBeT OT Hee 0o.lce
SIPKHH, C MOBBHILIEHHDIM KOJHYECTBOM CHHHMX M 3e]eHbIX Jyueh.
HaoGopot, npH najeHnu HanpsKeHHs B CeTH Jamna Hajyuyaer
6osiblie OPaHXKeBO-KPAaCHBIX Jyyed H OZHOBPeMEHHO TMOHUsKaeT
SIPKOCTb CBeTa. JTH KOJebaHHA CYLIeCTBeHHO BJIMSIIOT Ha 3KC-
MO3HUHIO BO BPeMs MeyaTaHHsl H300pakeHHst M Ha LBeTollepe-
Ja4y B LLBETHOM H300parkeHHH.

Puc. 83
Kaapupyiiine pamks

Pene BpeMeHH— npubop, C TNOMOUBIO KOTOPOTO
NPH NeyaTaHUH H300PaXKeHUs TOJY4aloT NMOCTOsTHHblE MO BeJH-
YHHe BblaepkkH. Pelte BpeMeHHM MNOAK/JIIOUAIOT K Jamne ¢oTo-
yBeJHUYHTENs1 HJIH KOMHPOBAJBLHOrO CTaHKa. [IManas3oH 3aBu-
CHT OT KOHCTPYKUHH npubopa. Pene BpeMeHH OLIBAIOT C 3JEKT-
POHHBIN [i111 C YaCOBbIM MeXaHH3MOM.

Kaapupyouas paMmKa-— paMka, KOTOpyio Mo-
MellaloT Ha 3KpaH ¢oToyBeaHunTes s 6ymard. C noMolpio
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paMKH JIETKO YCTaHOBHTb HaWJyyliMe TPaHMLbl Kaipa, Bbl-
6path B HeraTHBe y4acCTOK /15 NeyataHus, cllefatb 6esblil KaHT,
ofpaMmasiowuii nzobpaxenne Ha dorobymare, 1 T. . [1o KoHeT-
PYKLHH DaMKH BecbMa pa3.InuHbl (puc. 83). OnHH paccuMTaHbl
Ha onpejefeHHble (QopMmaTbl, Apyrue — yHHBepcaJbHble, MO-
3BOJIAIIOLIME U3MEHATL (POPMAT U COOTHCLIEHHe CTOPOH Kajpa.

KontakTHoe newatanuwe — crnoco6, NpH KOTOPOM BO BpeMs
3KCMOHHPOBAHHS 3MVJbCHOHHBIA CJ0i1 HeraTtuBa MJOTHO NPH-
JKaT K CBETOYYBCTBHTEIbHOMY CJOK MO3WTHBA.

KoHTakTHOe nedaTanHe LIPUMEHSAIOT AJS NOJY4eHHUS MO3H-
THBAa ¢ KPYNHO(pOPMATHOTO HeraTHBa, AJS H3rOTOBJeHHs (OMb-
1IOTO KOJHYeCTBa MO3HTHBOB C
OJIHOTO HeraTHBa, AJs 1edara-
HHSl 1HANO3UTHBOB U T. A.

Jlnsli KOHTAKTHOro meuara-
HUSL TNPHMEHAT KONHPOBAJb-
Hble paMKH (pHc. 84) u Konmupo-
BaJbHble cravky (puc. 8D).
KOHCTPYKTHBHO  OHH  MOTYT
ObITb BBINOJHEHBl Pa3JH4YHO H
H3rOTOBJIeHbl U3 JlepeBa, MeTal-
Jla HJIH M/1aCTMAaccCHl.

[lpocreiiwunéi xKonup o-

BaJbHBII CTAaHOK npex-
cTaB/JisieT CO60l CBeTOHeNPOHH- \
1LaeMLIA ALK, B BePXHell YaCTH  pye. g4
KOTOPOFO €CTb pama C TOJICTbIM, — Komwporaivisie pawmii
XOpOIIO MNOJHPOBAHHLIM CTeK-
Jgox. Haja cTexk.10M K KOpnycy CTaHKa NPHKpelJeHa KPHIUKA.
Ha BHYTDEHHIOI ee CTODOHY NPHK.IEEHO TOJICTOE CYKHO, (eTp
11 ry6Guartas pesuHa. Kpbliika npefiHa3HaueHa A5 TOro, 4To6bl
NI0THO NpHXKAaTb HeraTHB K (ortobymare. BryTpn sumka no-
Meinelbl Geble H IBeTHble JaMnbl. KOJHYeCTBO J1aMN H HX pas-
MellleHHe 3aBHCHT OT KOHCTPYKUMH cTaHka. Beble JaMnbl ofec-
NeyuBaloT PaBHOMepPHOe OCBellleHHe MO BceMy dCpMaTy Kaapa,
Ha KOTOpPBIf paccunTaH cTaHOK. OHH BK/JIOYAIOTCS CHeLHadbHbIM
KOHTAKTOM, BMOHTHDOBAHHbIM B MNPHXKIMHYIO KPbILKY, HIH
JAPYTUM YcTpoHcTBOM. CBeT OT 6e.blX JaMm 3KCMOHHPYeT (oTo-
6ymary depes HeraTHBHOe H300pameHHe. LlBeTHas Jaxmna ocBe-
1aeT MOKPOBHOe CTEKJO M MO3BOJAET NMPABHJIBbHO Pa3MeCTHTh
Ha cTeKJie HeraTHB M (OTOGYMary.

Jna neuatauus JMano3WTHBOB € MajodOPMaTHBIX HerarH-
BOB Ha MO3HTHBHYIO KHHOMJEHKY OueHb yJ00eH CTaHOK, MOKa-
3aHHbIl Ha puc. 86.
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NMEYATAHHE MO3UTUBA

YToGbl oTneyaraTh MO3HTHB, HEOGXOAMMO BHIGPAThb HeraTHs,
MOArOTOBHTD €r0 K nevaTadiio, noio6parb K HeMy ¢oToGymary,
ornpese.HTb 3KCMO3HILHIO.

BbiGop HeraTtHBa M noaroTroska k neyatanuw. HeraTus
ABJAAETCS MPOMEXKYTOUHbIM 3BEHOM B MOJYyYeHHH MO3UTHBHOIO
H300paXeHUs1 O0BLEKTa CbHEMKH,

Pue. 83
Konnposaauhelit cTanox

Puc. &G
CTanok ONA nevaranvs AHanoInTinon

HeratitB 10o/KeH OblTb HOPMAJIbHLIM MO Pe3KOCTH, I10T-
HOCTH II KOHTPACTHOCTH; NOBEPXHOCTb — CYXOH H YHCTOI; Cio-
eT — HHTePeCHbIM, @ Kaiap — KOMIMO3MHLIIOIHO 3aKOHYEHHBIM.

[1poBepAIOT HEraTHB C [IOMOULBIO JIV LI HJH M0 KOHTAKTHOMY
oTrnedatky ¢ HeraThea. Ha orneuaTke 3ameTHee gedeKkTsl uz0-
OpaxeHis M Jerde YCTaHOBHTb TpaiHLbl Kajapa.

B cayyae obHapy:eHHA JedeKTOB Ha HeraTHBe HX CJjeayeT
110 BO3MOXKHOCTH yCcTpaHuTh. Onepaiii no ycrpaHeHuio aedex-
TOB BechbMa Pa3/IHYHEI H TPeOYIOT BOJIbIION OCTOPOXKHOCTH, TaK
KaK MOTYT ObiTb npuultoii rudeqad Heratiusa. OcobeHHO orac-
Hbl Oflepauiii, MPOBOIHMBIE B pacTsopax. 31ech BO3MOKHO
nosBJIedlie MATeH Ha Heraruse, OTCTAHBAHHE 3MY.IbCHOHHOIO
CJA0A OT MOLIOKKH, paspylieHiie H3obpakeHua H T. 1. [lo-
3TOMY TNpexle yem oOpaboraTb HeraTHB B pacTBOpax, C Hero
Jleal0T CTPaXO0BOH MO3UTHB Ha (OTOMIEHKe HIH
¢oron.1acTiiHke. B caydyae nopun HeraTHBa CO CTPaxoBoro Io-
3HTHBA MOKHO H3TOTOBHTD KOHTPATHN—AYyOJAHKAT
HeraTHBa.
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Ecan maJnopopMmaTHblili HeraTHB HMeeT MHOTO JedeKTOB,
KOTOpble TPYAHO YCTPaHHTb, ledecoo6pasHo cleaaTh YBeJi-
yelHLI! KOHTpaTHN. Ha Taxkom KoHTparHie npoule HCNPaBHTb
nepeKThl PeTylIbio MM APYTHMH cnocodaniv. KoHTpaTHn yao-
(eH ¥ B TOM cJyuae, eC;IH HYXHO NOAYUliTh 6oJbLlOe KOJHye-
¢TBO 1IO3HTHBOB C OJHOro H306pakeHus. /119 3TOro KOHTpaTHN!
yBeTHUHBAIOT [0 pa3Mepa, C KOTOPOTO MOHO feyaTaTh MO3H-
THBLI KOHTAKTHBIM CIOCOGOM.

JlioGasi onepanus Nno HCNpaBJdeHHIO HeraTHBa I0YKHA GHITL
BHINIOJIHEHA OueHb TulatepHO. [lpHueM, ecau npeaycMoTpen:d
06paGoTKa B pacTBoOpax, NpelBapHTEbHO CJelyeT IpOBecTii
EeCh MPOILECC HCAPAaBJjeHus 1ia NPOGHOM HeraTuBe, ILIEHTHYHG:
N0 XapakTepy H306paykeHusi, ¢oTomaTepHaay 1 00paboTke
GCHOBHOMY HEraTHBY.

Ion6op no3utusHore dotomatepuana K Heratusy. Iloszn-
THBHOe H3006paxKeHHe B 3HAuHTeJIbHOH Mepe 3aBICHT OT NOiI-
6opa dorobymaru. Ecau, Hanpunep, oTneyaTtaTb HOPMalbHbiil
N0 KOHTPACTHOCTH HeraTHB Ha 0OCOOGOKONTpacTHOH doTtobymare,
TO NMOJAYTOHOB B H306Gpa:keHHH He 6yner. Takke HeyAoBJjeT-
BOPUTEIbHLIM 6yAeT NO3UTHB, OTNe4YaTaHHBIH C 3TOrO HeraTHBa
na wmArkod ¢orobymare. Ilnoxoro KayecTBa OKaXKeTCsl H30-
OpaxKeliye 4epTexa, HaneyaTaHHOe C KOHTPACTHOrO HeratHsa
Ha MsrKylo ¢Qorobymary, U T. A.

[Ipu noabope ¢oTodyMaru no cTeleHy KOHTPACTHOCTH HY -
HO YYHTBIBATb OCOGEHHOCTH HeraTthBa (Tab.a. 22).

®otobGyMard K HeraTHBaM MOXHO Tak:xe MoA6HpaTb 110
CEHCHTOMETPHYECKHM XapaKTepucTHKaMm. [las 3Toro Heo6xo-
JiMa CeHCIITOMEeTpHYecKasi amnapaTypa, KOTOPOH B OOBbIYHOI
doTorpaduueckoil 11pakTHKe Noab3yloTcss peako. [lostomy B
KIIMTe He NaHO OnHMCaHHue 3TOro cnocoba.

[Tpu /mo6om cnocobe noxbopa poTobyMaru K HeraTiuBy MOUTH
HeBO3MOXKHO TNOJYYHTh OAHHAKOBbIe N0 KayeCTBY MO3HTHBHI,
€CJH K OJHOMY OOBeKTY CbeMKH MMelTCA JBa HeraTHBa: KOHT-
pacThbli # Bsiablit. [TO3MTHB, OTneyaranHbId C KOHTPacTHOro
HeraTHBa Ha MATKOH ¢ortobymare, He GyleT HMeTb Ta1y6OKO-
yepHbIX H ylicTo-GeblXx Aertateli. Ha nosnuTtiBe, HaneuaTaHHOM
C BAJIOrC HeratiBa, He 6yjeT NMOJYTOHOB, H300paxeHHe IMOAY-
upTCs rpyGO3EPIHCTBIN, TaK KAk 4eM KOHTpacTHee ¢oToOY-
Mara, TeM 3ameTHee 3ePHHCTOCTb H300pakeHHs.

[Ipun noabope ¢orobymarii caeiyeT obpaiiarb BHUMaHHe H
Ha ee NOBePXHOCTb. llopTpeT, nefisa:xK H CxeMa MAalIHHB Neya-
TalT Ha (oTobymarax ¢ pasHoOd NoBepxHocTbio. Hanpumep,
dorobyMarn Co CTPYKTYPHOH MNOBEPXHOCTbIO OUY€Hb XOPOLL
JIT51 meyaTaHusi ¢ 60OablUMM yBeNHYeHHeM TNOPTPETOB, 3HMHHX
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Tabnuua 22

Crenenb KOHTPACTHOCTH

Bua Heratina doTobymant

Heratus oucub KOHTPACTHbIH, sipKHe gera- | Msrkas Ne |
JIH TPYAHOPA3JIHYHMBI H3-32 MOBBILICHHOM
NJIOTHOCTH, TEMHble JeTa/ MOUTH HEe 11po-
paboraaich

HeraTus yMepeHHO KOHTpacTHbl#, Bee getanu | Hopmanbras Ne 2
XOPOLUO Pa3THYHMMbI

Heratun nopmaabubiii no xounrtpacruoctd | Hopmaabhaa Ne 3
H TUVIOTHOCTH, BCE AETaNH OYeHb XODOLIO
pa3JHy HMBI

HeratuB Hyeer noHHxcHHBIH KoHTpacT, | KoHrpacTtHas Ne 4
H300GpaxcHHe cepoe

Herarus c nounenHblM KOHTpacToM, fetaqan | KouTpacTHas Ne 5
B H300DaKEHHH Pa3HuAIOTCH TIJIOXO

Heratus Bsaablil, co cnao pasauuumbivu | OcoGokoHTpacTHas Ne
nepexolaMy MeXAy SPKHMH H TeMHBIMH
JeTaJIAMH B H300parKeHHH WJIH HA Hera-
THBE BOCMPOHM3BEEH HepPTeX, TeKCT HuH
Apyroe nogobHoe H3oOparkeHHe

Heratus ouveub BaAJbIi, JcTanu egBa pa3- | OcoGokoHTpacTHas Ne 7
JIMYMMBI HJIH Ha HeraTHBe BOCIIPOHM3BelcH
YepTexk, TEKCT MM Jpyroe nogoGHoe
H306paKeHHe

D

ned3axkeit ¥ APYrUX H300paKeHuil, HMeIOUIHX KpYIMHble Ie-
tand. OjHaKo H TsiHUeBble POTOGYMars BO MHOTHUX Caydasx
TaKXe MOIAXOMAT JJs1 3TUX H306parkeHH#it. MatoBble H 0COGEHHO
NOJyMaTOBble MOBEPXHOCTH JAAIOT H306paMeHHsl C OTJHYHO Npo-
paboTaHHBIMH MOTYTOHAMH. ITH H306pa)keHus MOTYT paccmar-
pHBaTbCst NOJ JIOObIM YIVIOM 3DeHHA, TaK KaK Ha MOBEPXHOCTH
MO3HTHBA He BO3HMKAeT OJIMKOB, MeLIaOMX MOJHOUEHHO BH-
JIeTb BeCh CHUMOK. I'yifiHIeBble H OCOGOr/IsiHIEBble TOBEPXHOCTH
OYeHb XOPOLUH AJs H300pa)KeHHH, UMEIOIHX MHOI0 MeJKHX
Jetaned, ¥ KOHTPACTHbIX.

OnHako Bce peKoMeHJauuHu no noaéopy ¢oro6yMart K Hera-
THBY BerbMa YC/JIOBHBI, TaK KaK 37eCb CjaeAYyeT YYHTbIBaTb ClO-
JKET CherKH, XapaKTep TOHOBOCIPOM3EeNEHHS, CTPYKTYPY H30-
Opa)eHHsl M YCJIOBHSA, NPH KOTOpbIX OyleT paccMaTPHBAThCA
No3UTUB. YacTo ¢ 0IHOr0 H TOrO e HeraTuBa [eJaloT NO3UTHBbI
Ha pasHbIX MO KOHTPACTY W NOBepXHOCTH oTobymarax u noay-
YaloT pasHble N0 XapakTepy H3oGpaxeHHA. DbiBaeT M Tak, 4TO
pa3Hble ¢oTorpagsl MeyaTaroT OAUHAKOBble [0 COAePKAHHIO
CHHUMKH DAas3JIMYHO, BBIABJASAS B ITOM CBOIO TBOPYECKYIO HHIH-
BUAYaJbHOCTb.
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LiBerHble poToOyMars H3roroBASIOT B HeOOJbILIOM acCOPTH-
MeHTe, MO3TOMY UX MOAOHPaTh K HeraTHBY IIOYTH He NPeACTaB-
JsteTcs BO3MOXKHBbIM. Elle B MeHbllueM acCOpTHMeHTe BbINyCKa-
joTCSl TTO3UTHBHBIE UePHO-Gellble U 1IBeTHBIe QoTON/IeRKH M $oTOo-
NJaCTHHKH, NpeiHa3HaueHHble 11% JHaNO3UTHBOB.

IpoekunonHoe neyaranue TpebyeT BLIIOJIHEHHS CJeAYIOUHX
onepauui: noaroToBkH (OTOyBesNHUMTeIsl K MeyaTaHUo, Ha-
BOJIKH OOBEKTHBA HA DPe3KOCTh, OfpeieleHHs 3KCHO3UIHH H
5KCMOHHPOBAHHs MO3HTHBHOro doTOMaTepHaia yepes HeraTHB-
Hce H300paKcHHe.

[ToarotoBxa ¢doToyBeaunuurtedasd. Heuc-
npaBHOCTD (FOTOYBEJHUYHTEIS HIH €To 3arpsi3HeHHe YacTo fABJISA-
{0TCS1 IPHYHHOH [OJYyYeHHs] HeyAOB.1eTBODHTEIbHOTO NMO3HTHBA.
[TosToMy nepea paGoTol ¢ ¢oToyBe.HYHTeIeM HeoOXONUMO
NpPOBEPHTb MPOYHOCTh Kpell;leHus BCeX ero jerajeill; NpoTepeTh
JHH3BI KOHAeHCOpa, KoJa6y JaMIbl, HeraTHBOAepHarelb H 3K-
paH; CAYTb Mblib C OGBEKTHBA H OTPEry.,iipoBaTh .Jammy.

CrekJsiHHble eTa H GOTOYBeIHUHTe s XOPOLIO OYHILAITCH
OT 3arps3HeHudl MATKOH NOJOTHSIHOU MK 6aTHCTOBCH TPAMNOY-
KOM, CMOYEHHOH B »KUJKOCTH, NPHMEHSeMOH AJs YHUCTKH CTe-
kos. [JokpoBHble CTeKkJsa HeraTHBoJep:KaTeilsd H IJIeHOUHble
HeraTUBbI NPOTHPAThb CYXOH 0GapXOTKOil Hesb3f, TaK Kak INpPH
TPeHHH OHH 3JIeKTPH3YIOTCA U NPUTATHUBAIOT K cebe HMelolHecs
B BO31YyXe NBIIHHKH.

[bu1b ¢ 06BEKTHBA CLYBAIOT Pe3HHOBOH rpyiied.

UTobbl oTOyBeNIUUUTEIb He 3arpsi3HA’Icd, ero cjaeiyeT
XpaKUTh IOA UeX/JOM, a OObeKkTHB — 3aKPbIThIM KPbILKOH .

PapHoMepHOe ¥ MHTEHCHBHOe OCBelleHHe HeraTHba M MOo3H-
THBHOro )oTCMaTepHasla 3aBiCHT OT YCTAHOBKH JaMIbl B OpO-
ekTope doToyBeauunTeaq. [To10:xeHHe J1aMITbl B 1POEKTOPe CBS-
3aHO ¢ Macwrtabos yBeIHyeHHs H3cCpaxkeHHsi. YeM MeHbHIe
Macwtab yBeHYeHHs, TeM GJHxKe 10.KHA ObITh Jamma K KOH-
JeHCOpY, H HaocGopoT,— yeM Co.iblle YBe.lHYeHHe, TeM JaJblle
101kHa ChiTh OTOABHHYTA .1annla OT KOH1eHcopa. [Teatenmy aam-
11y LeHTPUPYIOT NIPH TaKOM pasMepe H300paKeHHs, KoTopoe Oy-
JeT No1yyelo BO BpeMsl NeuaTaHHA Herarnsa. LleHTpupoBanue
JlaMbl Heo6a3aTesbllo [PH KaxAOM li3MeHeHHH MacwrTaba yBe-
JTHYeHHsd, eC.TH 3TH H3MeHeHHsT He6odabllne H eCH B (GOTOyBeJH-
yyTese YCTaHOB.JIeHa Jamna ¢ Ko.a160ii H3 MaTOBOro CTekJ/a HJIH
B TIPOEKTOPe eCTb MaToBCe CTeKJ0. LieHTpupyioT Jamny npu
Toil AMadparMe oObeKTHBa, NMPH KOTOPOH 6yleT NPOHCXOAUTH
rieyaTaHHe H300parKeHUs.

J10 LEeHTPHPOBAHHUS JaMnbl Lenecoo6pa3HO MOMECTHTb B
¢doToyBe/IMUHTEIb HeraTuB, HaBeCTH OOLEKTHB Ha Pe3KOCTb,
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YKpenuTb Ha KpaHe JHCT Gesoi Oymaru pasmepoM yBeTHUH-
BaeMOro u3oOpaskeHusi. [IpH LeHTPHPOBAHHH JaMmy NPHABH-
ralT H.TH OTOABHIAKT OT KOHAEHCopa J0 TeX Ilop, NMoka He Oy-
JeT paBHOMePHO OCBellleH Becb Oesblii JIHCT Gymard Ha 3Kpa-
He. Jlamna J0/MKHA ObiTh YCTaHOB/EHa CTPOro M0 ONTHYECKO#H
OoCH, HHaye Ha OyMmare NOsBJIAIOTCA TeHH B BHAE NOIKOBbl HJH
Kpyra.

HaBoaka o6beKTHBAa Ha pe3KocTb. [lpea-
HasHayaeMble JJIsi [eYyaTaHHs HeraTHBbI MOABHPAIOT B rPVMIIbL,
OAHHAKOBble MO MaciuTaby yBelHYeHHd, MIOTHOCTH W KOHTpa-
cTHOCTH H306paxkeHusi. [locne uero HeraTHBbl MeYaTaioT MO
rpynnans.

J17 HaBOAKH OOBEKTHBA Ha Pe3KOCTb HeraTHB MOMellawoT
B HeraTHBOJAepxaTesb (POTOYBeJHYHTEIA 3MYJbCHOHHBIM CJ0-
eM K 3KpaHy. 3areM YCTaHaBJHBAOT pa3Mep NeyatTaeMoro Hso-
OpakeHHs U NePeBHraloT 00beKTHB BBEPX H BHH3 10 TeX [op,
NoKa He GY/IeT IOCTHTHYTa HaHJy4iuas Pe3KOoCTb H300parkeHist,
MpoeLHpPYeMOro Ha JIHCT Geolfl Gymard, yKpereHHDLI Ha 3K-
paHe. HaBoaky oObeKTHBA Ha Pe3KOCTb BelyT 110 Hanboqee Ap-
KHM H 4YeTKHM JeTajasM H300pakeHus.

Hapo:ka 00bEeKTHBA Ha Pe3KOCTb 3HAuHMTelbHO obaeryaer-
cs, ecai GOTOYBEIHYHTEb HMeeT lle/leBoe YCTPOifCTBO HAH ec/i
NpHMeHAIOT onpeieanTenb peskoctd (puc. 87). Ilpu nepensu-
eHHH (QOTOIMIeHKH B Heratit-
BOJepIKaTes e HYMNHO Pa3secTi
CTBOPKH paMKH HeraTHsOIiep-
xKareas.

[Tocsie HaBOIKH OODEKTIBA
Ha pe3KOoCTb [POosepsioT IPakii-
ubl Kaipa H3obpaxkenus. Ecait
rpaHHUbl Kajipa He ObLTH Dpel-
BapHTEeJbHO YCTallOB/IeHbI 10
KOHTAKTHOMY OTIeuyatKy C Lera-
Puc. 87 B - THBA H/H MO H300paxeHio, Koi-
OnpefesnTels pesiocTH H306paAieHHA

Jia onpeaensan maciral yBsen-

ueHHA, TO OepyT JucT Genod
6ymari Hy:KHOro Qopaiata W YKpPenJsioT ero Ha skpaHe doro-
yBeH4HTeIsl TaKHM 06pa3oM, yToObl rpaHHLUbL Ka1pa OTBe4ali
TpeGoBaHiAM NeyaTaeMoro H3oGpaxenus. I'paHuubl Kaapa Jer-
KO YCTalOBHTb H C MOMOLIbIO KaipHpYyiowei pamKku, B KOTO-
Pyl [0 TedyaTaHHsi H306paKeHHs YK/alblBAIOT JIHCT Geioil
6ymaru. OcoGeHHO yj00Ha YHHBepCaJbHasd KalpHPYICLlad
pamKa, MMeiowasi YroJbHHK, OTKHIBIBAIOUIMICA Ha LapHil-
pax. B1oab cTOpoH yro/ibHHKAa pacno/oeHbl MOA3YHKIL C

248



MeTaN/IHYeCKHMH TJIaCTHHAMH, KOTOpble MOMOIalT YCTAHOBHTb
rpaHHUbl Kajapa.

HaBoaky o6LeKTHBA Ha pPe3KOCTb M BbIOOP IpaHHLl Kaapa
BeJVT B 3aTeMHeHHOM NOMeLleHHH NPH CBeTe /1a6OPaTOPHOro
donaps.

ITeyaTauune uepwo-Genoro
H300paXKeHHR

Onpeneneryne 3Kcno3uuuu. IIpH H3roTOBJEHHM MNO3HTHUBA
Hau6o/lee TPYAHBIM ABJAETCA OMpele/leHHe BeJHYHHBI 3KCIO-
3HLMH JJIA NedaTaHus H3obparkeHHsi. OOBIACHSETCS 3TO Tew,
4TO MO3iTHBHbIE OTOMAaTEPHA/Ibl HMEIOT OUeHb BBICOKHH KOHT-
pacT, a yeM KOHTpacTHee (poToMaTepuas, TeM TOUYHee AOJDKHA
6biThb TNogo6paHa 3KcnosHUMs. Kpome TOro, OT 3KCHO3HIHH
33BHCHT [UJIOTHOCTb IIO3HTHBHOTO H300paxkeHus, mnpopaboTika
ero Jerasedl M Jpyrue BakHble XapPaKTePHCTHKH.

DKCMO3HL U NPH NeyaTaHWH U300PakeHHss — 3TO I p O-
H3BeJleHHe oOcCcBeuweHHOCTH doTobymaru
Ha NPOAONXKHTEeJNAbHOCTb €€ OCBelleHHH.

Ha nsioTHOCTh NIO3UTHBHOrO H306paXkeHHs BJaHseT He TONbKO
BeJIHUMHA IKCMO3HLHH, HO H KaK 3Ta 3KCINO3HLIHSA OCYLECTBJEHA.
Hanpumep, npu a11Te/1bHOHA BhlaePaKKe H MaJioi OCBEILIEHHOCT
¢oTro6ymaru NMo3NTHBHOe H306pakeHHe OyAeT MeHee MJOTHbIA,
ueM NMPH KOPOTKOH BbIIepKe H 60JbLIOH OCBeilieHHOCTH ¢OTO-
OyMari. B ¢Bs3H ¢ 3THM Jyulue NPHMEHATb KOPOTKYIO BbIIEPHKY
M HHTEHCHBHYIO OCBELIeHHOCTb, YeM JJIHTENbHVIO BbLAEP/KKY H
€1a6Vio OCBel@HHOCTb. [IpH KOPOTKOM 3KCNOHHPOBAHHII 113C-
Opaxennte 6y1eT He TOMbKO MJIOTHee, HO H 6ofee COYHOE.

OAH4KO OYeHb KOPOTKHE BbLIEPHKKH MOTYT ObITb NPHYHIION
HeJO6POKayeCTBEHIHbIX NMO3UTHBOB BCJEACTBHe OLHOOK IpH OT-
cueTe BpeMeHH 3KCIIOHMPoBaHHA. [103TOMY B GOJbLIHHCTBE C.1Y-
yaeB NMPeANOUHTAIOT [le4aTaTbh HOPMaJbHBIA MO MJIOTHOCTH Hera-
THB C BblAepKKOit 5—8 cex. VIcxoas M3 3TOH BblAEPXKKH H NOJ-
61 paloT OCBeleHHOCTb PoTOOYyMaru AJas nedaTaHHs H3o0paxe-
HHs. B ueasx ynpoleHHsi 3KCMOHHMPOBAHMA YyCTaHABIHBAIOT
[TOCTOSIHHY10 OCBELUEHHOCTb 3KPaHa QPOTOYBEIHUNTENA H MEHAIOT
JUILIb BEJHUHHY BBIAEPKKIH.

OnpellesieHHe BeJHYHHBI BbIAEPKKH MOXKHO TPOH3BOIHTL
[0 BU3YaJbHOH OlLieHKe HeraTvBa, IO 3amMepy IJIOTHOCTH Hera-
THBA (POTO3/IEKTPHUYECKHM 3KCIIOHOMETPOM, IO 3KCHOHOTPanMe
C HeratHBa M APYTHM criocobaM.

Haa onpeneneHHs BblepXKH MyTeM BH3Ya/lbHOH OLEHKH
Heraripa HeoOXOQHMO HMeTb OueHb 6OJblOH ONBbIT PaboThl Mo
nevyaTtakuio HsoOpaenusi. OqHako W NpH GOJBILOA NpaKTUKe
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ONTHMAaJIbHO HaneyaTaHHble NO3UTHBLI NOJYYAIOTCA PelKo, Tak
KaK 3TOT cnoco0 3aBHCHT OT YCJOBHH pacCcMaTPHBAaHHA Hera-
THBa, OCBelleHHOCTH 3KpaHa, CBOHCTB ¢oToOyMarH H pexuma
ee nposeneHns. Bce 3TH dakTOpbl OueHb TPYAHO YUeCThb, TeM
Gosiee  4TO OHH 4acTO OLIBAIOT NMepeMeHHBIMH.

3amep IJIOTHOCTH HeraTHBa ()OTO3JIEKTPHUECKHM KCIIOHO-
METPOM MO3BOJISeT ONPelleTHTh Be;THYHHY BbllePXKKH HeCKOJbKO
TOYHee, YyeM MPH BH3YyaJbHOH OlleHKe HeraTHBa. [Ipu onpepeie-
HHH BbIEPIKKH IKCIIOHOMETPOM HYXKHO MedaTaTh Ha CTaHAapT-
Ho# ¢orobymare u o6pabaTelBaTh ee B CTPOro OAHHAKOBHIX YyC-
JoBHAX. CyliecTBeHHBIM HEJOCTaTKOM 3TOrO cnocofa siB/asfeTcs
CYMMapHbIii 3amep ILVIOTHOCTH HeraTHBa, ClOXeT KOTOpPOro Mo-
»Ker OblTh BecbMa pPAa3jHYHbIM, HanpdMep 3HUMHHH TNeH3ax ¢
(pHrypoH JIBDKHHKA B YePHOM KOCTIOME M TNOPTPET B CBETJ/IOH
TOHA.IbHOCTH, TPeOYIOLWHM Pa3HOro 3KCIOHHPOBaHHsA. B cay-
4yasx 3aMepa SKCMOHOMETPOM CIHOXKETHO BaKHOH JieTajH HerarTu-
Ba TOYHOCTbL Olpele/ieHHA BbIIEPHKH MOBLILLIAETCA.

f

Puc. 88
OnpeaeanTeas BHOSPKKH A6 neyaTa-
HuA H3obpakenns

Punc. 89
Pamka Jn8 rnewatamus CTvnenvatof
IKCIOHOIPAMMbBI

Haubosee pauioHaabHO ONpele’isTh BBIAEPKKY MO 3KCIo-
[;orpasle, NpeacTaBIslomed cofoil MO3HTHB C HeraTHBa, OTIe-
YATAHHBIH C HECKOJIbKHMM Pa3HBIMH BbIIEPXKKAMH. DKCMOHO-
rpaMMa MoxeT GbiTh B BHJe ONTHYECKOro KJMHA, HaneyaTaH-
Horo Ha JHucTe goTo6ymard (puc. 88) uiau B BHle NMOJocKH ¢oTo-
GyMaru, 1ia KOTOPYI0 CTYNeHYaTo HaleyaTaHa CIOXKETHO Ba)KHasi
yacTh H306paxeHus. CTyNeHYaTyl0 3KCMOHOIPaMMYy MOXKHO
clenaTb TaK: MOJOCKY (oToGyMaru WHpHHOH 2—3 cM BKJIaabI-
BalOT B paMKy (puc. 89) u nomewaoT Ha 3KpaH QOTOYBeTHYHTEN
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¢ TAKHM pacyeToM, 9Tobbl CIOXETHO Ba)KHad /eTajdb Heratusa
KaxkAbl pas npoelHpoBajdach Ha HOBbI yyacToK ¢oroGymarti.
[locie mnepBOro 3KCNOHMPOBAaHHA GoTOoOyMard pamKy Mepe-
JBUralT Ha pasMep kJjanaHa. Tak noodepeqHO 3KCMOHHPYIOT
BCIO NMOJOCKY (hoTO6YMArH, H3MeHss BBIIEDKKY Ha KaKylo-1160
NOCTOSTHHYIO BeJMUHHY, Hanpumep: 2, 4, 6, 8, 10, 12 cex.
DKCMOHOTPaMMy NPOAB/IAIOT CTOIbLKO BPeMeHH, CKOJbKO PeKo-
MeH0BaHO AJA Hcrnoab3yemoii ¢orobymaru. Ilocse nposiBiieHnn
3KCIMIOHHPOBAHHYIO NOJOCKY (oTOOYMaru CnosackuBaioT B BOje,
(UKCHPYIOT, KOPOTKO MPOMBIBAIOT H BHICYIIHBAIOT. CyiluKa Heob-
XOJHMa, TaK Kak H300pakeHle Ha MOKPOM M CYXOM IIO3HMTiBe
pas3/H4lo MO MJIOTHOCTH, KOHTPACTHOCTH H BOCMPOH3BEAEHHIO
JeTanell o6beKTa CheMKH. B 3KcnoHorpamMme yuHTBIBAIOTCH BCe
($aKTOpbl, YYacTBYIOU[HEe B MO/JyYeHHH MO3HTHBA C HeraTHBa.

PaccmaTpuBas H306paxkeHHsi B 3IKCIIOHOrpPaMMe, JerKO Bbl-
6paTh HAWJYYMIYIO BBIIEPXKKY AJIA NMeuyaTaHusi HeratuBa. C Bol-
OpaHHOH BBLIEPIKKOH CJelyeT MNeyaTaTb MO3HTHB C HeraTHBsa.
PasyMeeTcs, UTO 3KCTIOHOTDaMMa H MO3UTHB J0/KHBL ObITb Hare-
yaTaHbl Ha OJAMHAKOBOH ¢oTo6ymare M OJHHAKOBO INPOSIBJIEHBI.

ITpu u3MeHeHHH MacluTaba yBeJTHYEHHS H300pakeHHs Heob-
XOJIUMO H3MEHHUTb M BbLIEPKKY [/ MeyaTaHHSd.

UToObl TOUHO ONpelesNUTh BBIIEPIKKY, CJAeLyeT cAeaaTh Mo-
BTOPHBIe 3KCTIOHOT'PaMMbl (MOXKHO COKpallleHHble) NPH TeX pas-
Mepax H306pa)keHus, KoTopble GynyT Ha mo3uTHBax. Eciu ¢
HeraTHBa Henb3s HameuaTaTb OObIYHBbIM COCO6OM, TO 3KCIOHO-
rpamma, cllefiaHHast ¢ Jetanedl, TPeGYIOUHX Pa3tblX BbIAEPXKeEK,
NOMOeT Nofo6paTbh BHYTPHKALPOBYIO 3KCMO3HUHIO.

B 6osbluiX NpoMbiJeHHBIX J1a60paTOPHUAX NPUMEHSIOT KO-
NUpoBa/ibHble CTAHKH H QOTOYBETHYHTEH, B KOTOPLIX 3KCIIO3H-
KA [J51 fedaTaHHs H300paxkeHHs OITpeje1deTcsl C MOMOLLbIO
¢$OTO3/IeKTPHUECKKX 3KCNOHOMeTPoB. B oauux npubopax skcno-
HOMETPbl YKa3blBalOT BeJHUYHHY 3KCHO3HLHH AAs NeyaTaHHs
Ka)<[0Tro HeraTHBa, B APYTHX — aBTOMATHUeCKH YyCTaHaBJIHBa-
10T 3KCIIO3HIIHIO BO BPeM# NeyaTaHUs HeraTHsa.

Crioco6bl onpefieeHNs KCMIO3MLHH pa3JjnuHbl. Hanpunep,
B ¢doroypennuutene (puc. 90) skcnosunnsg MoxkeT ObIThb onpe-
JleieHa MO 3aMepy CBeTa, NMPOILEAUIErO yepe3 HeraTHB, MO 3a-
Mepy YacTH OTPa*eHHOro CBeTa, MpOIUeJILero Yyepe3 HeraTHs,
no 3amepy cBeTa, OTpa)keHHOro ¢oTobymarod, H IO 3amepy
cBeTa, NpollelIIero yepes gorodymary.

DKCHOHOMETPHYECKHe YCTpoficTBa 06eCneyHBalOT NPaBHib-
HYIO 3KCMO3HUHIO JIMIIb NPH NedyaTaHHH TMO3UTHBOB C TOJHO-
IEeHHBbIX HeraTHBOB Ha CTaHAapTHOM (oToGyMare U NMpH CTabU/Ib-
HOM npouecce ee 06paboOTKH.
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DKcnoHnpoBaHHUe. Ilo skcnoHupoeaHusi oroby-
Maru cjaeiyeT nepeKpbiTb CBeT JaMNbl KPAacHbIM CBETOPHIBLT-
pOM, YCT2HOBJEHHbIM Mepel OOBEKTOM. 3aTeM IIOMeCTHTb Ha
3KpaH ¢OTOYyBelHUYHTeNst HJH B KaAPHUPYIOILYIO PaMKy JIHCT

Puc. 90

Cnocobn onpenene-
BHA 3IKCAO3HUHH B
q:oTcyBENHUKTE e
SKCNONOMETPOM:

| — 3aMep <CBeTa,
npolealero uepe3
neraTup, 2 -— 3a-
MEep u4acTv  oTpa-
KenHoro CBeTa,
npoieniere yepe3a
neraTup, J-— 3aMep
creTa, OTpaxelnHo-
ro torobymaroii,
4 — 3amMep CBeTa,
npctueAlilero yepes
¢gioT06yMary

¢dorobymaru, no pasMepy M TOJILHHE OAHHA-
KOBblH ¢ OyMarof, KOTOPOH M0Jb30BaNICh
NpH HaBOAKe OOBEKTHBA HA Pe3KOCTb. 3aTeM
(poToGyMary SKCIOHUPYIOT C  BBbILEPKKOH,
BbIODAHHON 1151 NleyaTaeMOro HeraTHBa, npei-
BapHTe]bHO OTOABHHYB B CTODOHY KpacCHbIi
cBeTOUAbTP. DKCNOHNPOBAHHE PEKOMeHIVeT-
Cs1 IPOH3BOAHTD BKJ/IOUEHHEM H BBIKJINOUEHHEM
namnel. MlHOoraa sKCNOHHUPYIOT ObICTPbIM OTO-
JBUTaHHEM KpPacHOro CBeTo(HIbTPa, HO MpH
9TOM BO3MOXHO BHOPHPOBaHHe IIPOEKTCpa,
H3-3a yero M3o6paxeHHe OKAKeTCs HePe3KINM,
C HEeCKOJbKHMH KOHTYPaMH.

BerpeuatoTesi HeraTHBbl, B KOTOPLIX OYeHb
-IOTHOe H300paxkeHHe Heba 1O CpPaBHEHHIO
C IPYTHMH JeTalsIMH 00beKTa CbeMKH. [leua-
Tas OAMH H3 3THX HeraTHBOB C BbIAEPKKOH,
O/l4HAKOBOH AJ1s1 BCero U3o6pakeHust, noJjyua-
10T MIO3HTHB, Ha KOTOPOM BMeCTO Hefa CIIou-
Has OeJsiasi TOBEPXHOCTb, 6e3 MajeHIuX Npu-
3HAKOB 006.1aK0B. J]06pOKayeCTBeHHbIi TO3UTHB
C 5TOrO )K€ HeraTHBa MOKHO NMOJYYHTb JHIUb
B TOM CJydae, €CJIH IS 9KCIIOHMPOBAaHHSA He-
6a u ApYyrux jerasied uHszobpakeHHsT OyAyT
nofo6paHbl pasHble BbIIEPHKKH.

BHYTPHKaADOBOe peryJupoBalue Bblep-
JKEK OCYILEeCTBJSAIOT 3aCJOHKAMH pasHo# ¢op-
Mbl (pHC. 91), M3roTOB/JIEHHBIMH H3 KapToOHa,

yepHO# OyMaru H JIPYrMX MaTepHaJOB.
3acJOHKH NPHKPeMJsAl0T K TOHKOH Npo-
BO/1IOKe, 4TOObI Oblio ynOOHO BO BpeMs

SKCNOHUPOBAHHA BBECTH 3aCJOHKY MexIy 06beKTHBOM ¢oto-
yBeJaHuHuTens 1 Gotodymarol. ¥ craHaB/HBas COOTBETCTBYIOLIHE
no (opMe 3aCJIOHKH Ha NYTH CBeTa JaMIbl, 3KCMOHHDYIOT 1e-
TaJu HeraTuBa B 3aBHCHMOCTH OT HX IJIOTHOCTH. B mpouecce
neyaTaHus 3aCJOHKH, 3aTeHsIOULle NPO3payHble AeTasnH Hera-
THBa, JOJIXKHbl BCe BpeMsl HAXOAHTbCA B JeTKOM IBHXKEHHH H
Ha HEKOTOPOM pPaccTOsiHHH OT ¢oTobymMaru. Hem GoJblie 31O pac-
CTOfAHHE H yYeM IlJiaBHee KOJe§aHHsl 3aC/NOHKH, TeM MeHee 3a-
MeTHbI TPaHHLb 3aTeMHeHHs1. UTo6b! TeHb OT IPOBOJIOKH He Obl1a
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saMeTHa Ha MO3UTHBE, 3aCJOHKY C./1e1YyeT epeMeliath [0 OKPY<-
HOCTH.

[{noraa BMeCTO 3aC/1OHOK 3aTeHeHHe MPOH3BOJAT PYKOIl,
pacnoJarasi aloHb U Majblibl Tk, 4TOObl TeHb OT HHX Majana
Ha I1po3payHble jeTajd HeraTHsa.

Ilpn HeOOXOAMMOCTH 3aTEHHUTDb AeTaJH H300pa:KeHUs, pacmo-
JIOXelHble B pa3HbIX MeCTaX Kajipa, INPHMEHSIOT 3aCJ/OHKY,
M3rOTOBJEHHYK) Ha YHCTOM cTekJe. [lJs 3TOro Ha CTeK/N0 Ha-
K.1eMBAKT KYCOUKH BaThl UJM HAHOCAT YePHYIO KPAaCKy C TaKHAM
pacueroM, uTOGbl OHH 3aTEHAJH HYAKHble YUaCTKH HeraTuBa B
TOH CTeneHH, KOTopas obecreuHBzer
Heo6X0,1HMOe BblpaBHHBAHHe TNJOTHO-
creii Ha mnosuTHBe. CTekJsSTHHOH 3a-
CJIOHKOH MOJIB3YIOTCS TaK e, KaK H
0ObIYHOI, T. €. Ha NYTH CBeTa JaMIbl
YCTAHABAMBAKOT 3aCJOHKY H Henpe-

PBIBHO ee TIOKauKBaloT, 4TOObI He Obl110
BHHO TPaHHI 3aTeHSeMbIX YUaCTKOB.

[TopTper H HeKOTOpble APYTHE CHO-

JKeTbl HeraTHBa, HMeIOUIEro pe3koe
H3o6pakeHue, HHOTJA IeuaTaroT Tak,
yTO6bl Ha TMO3UTHBe Obl10 cMmMaAryeq-  Prec. 91

3ac/IoOHKH AJA Perysuponaitis
HOe II0 pe3KOCTH H306pa7K6HHC. BIYTPHKAAPOBOIt BBIAEPKKH 1O

ITyTeM CMELIEHHS PE3KOCTH HABOL-  pug o oroh? HaoGpazme-
KI 00beKTHBA Helb3#l MOJYUHTb CMAT-
yeHHOe H306pa)keHHe, OHO ByneT npo-
CTO HePe3KHM H N1/IOXO BOCNPOHU3BOASILIHM jJeTa.1H 00beKTa Chehi-
kH. [TosToMy A1 CMArdeHHs Pe3KOCTH H300paxKeHHA B npouec-
Ce NeyaTaHHsi IPHMEHSAIOT CNiel{HaNbHble PacceMBaTeTH: KPyTJsie
Onpasbl MJH PaMKH CO BCTaB/JEHHBLIMH B HUX TiO.1€M, LIHPOHOM,
rasomM, MYCJHHOM, MeTaJ/JIHUYeCKOH CeTKOH M/ APYIHAH CeTyd-
ThIMH MaTepHaaaMu. CTeneHb CMATYeHHs Pe3KOCTH H300pa-
»KEHHS 3aBUCHT OT IJIOTHOCTH MaTepHa.la, MecTa paciloI0KeHus
pacceuBaTe]si U YAaCTHYHO OT I[BeTa MaTepHada. Hen maoTHe:»
MaTepHa/ H yeM Aa/Iblie OTOABHHYT PacCeHBATE b OT OOBCKTHBA,
TeM Msirue 1o peskoctH OyieT HaobparkeHue. CreneHb CHIDKEH!H
Pe3KOCT B MO3UTHBE MOXKHO TaKKe€ peryJ/HpPOBaTb AJIHTeNb-
HOCTbIO TIPOELIHPOBaHUsA HeraTHBA uepe3 CeTKY, T. e. CeTKYy Aep-
»#aTb B TeyeHHe BCell BbLICP;KKH HJAH TOJbKO 4acTH ee.

PaccenBaTeqH B KpyTablX OnpaBax HaleBalOT 1ia OOBEKTHB
(OTOyBEJIHUHTENS, HO 11peJNoUuTHTe1bHee M0.1530BaTbCs PaMoy-
HBIMH pacCedBaTeIAMH, TaK Kak O7IHH H TOT e pacceHBare.lb,
yCTaHaB.1MBaeMbli Ha a3HbIX PAaCCTOSAHHAX OT O6BEKTHBA, N103BO-
JISieT TNOJYYHTb pasJinytble N0 XapaKTepy CMATYEHHS 03U THBbI.
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PacceuBaTend mNOMOTamwT YMeHBUIHTb 3€PHHCTOCTb H30-
6pa)keHHs M ClelaTb MeHee 3aMeTHbIMH Ha MO3HTHBe ApyrHe
nedeKThl, HaMpHMED LapanHHbl, TOYKH H Mp.

Jns cMAryeHust M3o6pazKeHHs 4acTO NPHMEHSIOT MaToBOE
ctekso. Ha xapakTtep cmsAruenusi H3obpa:keHHs BJHAET TO,
Kak TIOMellleHO 3TO CTeKJO B HeraTHBOJepkaTeje (oTOyBe-
anunTens. OHO MOXeT GHITb PACMOJOMKEHO Haj HeraTHBOM HJH
Nojl HeraTMBOM MaTHPOBAHHOH TMOBePXHOCTbIO K OGLEKTUBY
WIH OT o6beKTHBa. CreneHb CMsAryeHHs H300pa)keHHs 3aBH-
CHUT TakXe OT BeJHYHHB 3€ePHA MAaTHPOBaHHOH NOBEPXHOCTH
cTekJsa.

Hanboabunii adekT OyneT NoJyyeH € KpYNHO3ePHHCTBHIM
CTEeKJIOM, NOMeleHHbIM TI0J HeraTHB M OOpallieHHbLIM MaTOBLIM
cnoeM K OOBbeKTHBY.

C nomouibio MaTOBOTO CTeKJia MOXHO CMATYHTbL He BCe H30-
6pax<eHHe, a HeKOTOpble ero JeTajH. B 3ToM ciyuyae MO3HTHB
NneyatalT depe3 Jexallee Ha ¢orobymare iesqKO3epPHHCTOE
MatoBoe CTeKJso0. [lpenBapuTesabHO ero MaTHpoBaHHAas MOBepX-
HOCTb JOJIDKHA ObiITh 06paboTaHa KHCTbIO, CMOYeHHOH B IJHlle-
pPHHe, KOTODHIH j1esiaeT MaTOBOe CTeKJO Npo3pauHeiM. [nuue-
PHHOM 00pafaTLbIBalOT TOJABKO Te YUYacTKH CTeKJa, KOTopble
COBNaJaT C JeTaqsiMH, He HYIKIAIOUIMMICA B CMATYEHHH H30-
GpaxkeHHUs.

YTo6bl HaHCECTH TJHLE[PHH, HEraTHB NPCElMPYIOT Ha JIMCT
GeJofi 6yMaru, CBepxy ee KJIalyT CTeKJO MATOBBIM CJOeM K
06beKTHBY M 00padaThIBAIOT KHCTBIO Te YYacTKH CTeK.Ja, KOTo-
pble JOJXKHBI CJle1aTbCsl NPO3PAYHBIMKM M He BJAHMATHL Ha INeyaTa-
enble JeTaaH H300pakeHus.

[leyaTanne yepe3 pacceMBaTed CO3AaeT BheyaTJeHHe, UTO
3ePHHCTOCTb H3COpa)KeHHs CTaja MeHblile, MeHbllle 3aMeTHBHI
1l llapanuHbl, TOYKH M Apyrue AedeKThl Ha MO3UTHBe.

K Hau6osee TpyaHbIM BUJAaM paboThl OTHCCHTCS TeyaTaHue
NO3HTUBOB, H3 KOTOPbIX COCTARJSIOT IaHOPaMHOe u3obparkeHHe.
BaxxHefiminm TpeCoBaHKeM NPH 5TOH paboTe SABJISETCA OUYEHb
TOHKasi MOATOHKA OTAe]bHbIX TO3UTHBOB MO TOHY, MNJOTHOCTH
I ADYTHM XapakTepHCTHKaM H3o6paxeHusa. Kakablil NO3UTHB
11eYaTalT CO BCero HeraTHBa €e3 ero KaiapupOBaHHs, 4TOOHI
lia oTneyatkax OBlJIH BHAHBI TPaHHULbl H306paxkeHus. Pykoson-
CTBYSICh 3THMH TDaHHLIAMH, Jerde COeAHHHTb OTAesibHble CHHM-
KH B NaHopamHoe H306pakeHHe.

s 0aMHaKOBOH TOHAJBHCCTH NO3UTHBOB IpelBApHTENb-
HO NOAGUPAIOT TOYHBblEe 3KCNO3HLHH W BCe OTMEYATKH NposBas-
10T OIHOBPEMEeHHO.



Meyatanne nsersoro
H306pakeHns

Moadop KoppekTHpywownx ceeropuintpos. [lozurus, Hame-
yaTaHHLIH C LIBETHOTO HEraTHBa, PeliKO BOCMPOH3BOAHT TOYHO
fio 1BeTy 06beKT CbheMKH. OObIYHO MO3HTHB MMeeT LBETOHCKA-
KEeHHA, KOTOPble BO3HHKAIOT OT MHOTHX IPHYHH: OT CTelleHH
fasaHca CBeTOUYBCTBHTEIBHBIX C/I0eB HETaTHBHOIO MaTepHasa,
YCJIOBHiT CBEMKH; pexHMa TNpOABAEHWS] HEraTHBa; CBOIiCTB
1BeTHOH (oTOOYMArH; CHeKTpaJib-
HOro CcoCTaBa CBeTa, INpHMeHse-
MOro MNpH Ne4yaTaHHM H300pae-
HHR, ¥ OT peKHMa o6paboTkH ¢o-
TOGYyMarH. ) .

Bo BpeMmsi nmeyaTaHusl HeraTHBa e
Ha GasaHCHpOBaHHYIO (oOTOOY- [%@
Mary MOXHO YCTpPaHUTb Hapy-
nieHus  6asaHca B HeraTHBe — Puc. 92
JHLIb TO MJIOTHOCTH YaCTHYHBIX joPPSATHPYIOUIE CreToguierbe
usobpamenuii. laa 3Toro npu- - euuh
MEHSIIOT KOPPEeKTHDPY Io-

1 He CBeTOQHUABTDP H,

NpeACTaBAsAIOLMe COO0H »KeJAaTHHOBbIE OKpallieHHble IJIeHKH,
3akJeeHHble MeXAY [IBYyX TIJIOCKONApad/eNbHbIX  CTeKOM
(puc. 92). CBeTOHUIBTPSI BHINTYCKAIOTCH TPeX LBETOB: XEJTOro,
nypnypHoro u rony6oro. I'lo xapaktepy norJioweHus cBeta OHH
NOROGHbI KPACUTE/IsIM, H3 KOTOPBIX COCTOSAAT 4YaCTHYHble H30-
Opa)keHHs1 B 11BeTHOM Heratuse. CBeTO(HJILTPbl MOTYT ObiTb B
BUe KoMIIeKTOB K3 11 miau 20 wTyk, OT/IHYaAIOWUXCH APYT OT
Ipyra no MJOTHOCTH OKPacKH. B ka0l U3 3THX TPynn caMblit
MJIOTHBIH CBETOPHABLTP 0603HaueH LHpoi 99, a camblii c1abblii—
uugpoit 5. ITO yc/I0BHble MPOLEHTH! MJIOTHOCTH VIS KaXIOTO
uBera. TpH pasHbIX MO LBETY CBeTOMHILTPA, CJIOKEHHble BMe-
CTe U OJMHAKOBO O0O3HAyeHHble NMO MNJOTHOCTH, AEHCTBYIOT Ha
6allaHCHPOBAHHYIO LBeTHYl0 ¢orobyMary, Kak HeHTpasbHO-
cepbiii CBETOPHIBTP.

[Mpu 20-wiTYyyHOM KOMIJIEKTe KaxAblii CBETOGHJIBLTP OTJIi-~
qaeTcsl OT NOCJ/IeAYIoLLero no naotHoctH Ha 5% . Takoit kommekT
HMeeT caeaytoumi pax 5, 10, 15, 20% u T. 1. 10 100% —
o6o3HayeHHOro uHppoii 99.

B !l-wTyyHoMm kommjeKkTe HaGop CBeTOPH.IbTPOB HMeeT
crenyowmit paa: 10, 20, 30% u 1. 4., npu4YeM OAHH M3 CBETO-
¢HALTPOB HMeeT MIOTHOCTb 5% . DT1OT 5%-HbIN CBETOPUABTD
npeaHaszHayeH AJd CO3AaHHS IPOMEKYTOUHBIX TJIOTHOCTEH.

255



Ecnu, vanpusmep, HeoOXoxum cBeTOQHIABTP ¢ MIOTHOCTLIO 15%,
TO MOJBb3YIOTCA ABYMS cBeTopnabrpamu: 5% +10%.
KoppekTHpyomise cBeTopUIbTPBI H3TOTORISIOT pa3ibiX pas-
MePOB, B 3aBUCHMOCTH OT YCTPOHCTB, B KOTOPble MOMeILAIOT
cBeTOMUIBTPBl BO BpeAlsl NedaTaHusi nzoGpaxeHis. on xefict-
BHEM CBeTa CBETO(U.IBTPBI MOCTENEHHO BBIIBETAIOT, MO3TOMY
OCBeLaTh UX CJel1yeT JHUIb BO BPeMsi NeuaTaHHs H300parKeHusl.
[1pn M3roTOBJIEHHH LBETHOI'O MO3UTHBA €0 OLEHHBAIOT MO
H306paXKeHHIo cepoit 1eTa.1n 06bekTa CheMKH, TaK Kak NpaBu.db-
HOoe BOCMpON3Beleliie ceporo 1BeTa 06bIUHO COMYTCTBYET NpaB-
JI0N010GHOMY  LIBETOBCGCIIPOH3BeJEHHIO BCEro 00beKTa CLEMKH.
Hns Toro utobbl ysICHHTb, KaK MPOHCXOAWT HCMpPaB/ieHue
napyweHui GajaHca HeraTHBa MO IJIOTHOCTH HBETOJe]eHHBIX
H306paXkeH i, PAaCCMOTPIIM HECKOJAbKO CJaYyuaeB LBETOKOPPeK-
THPOBAaHHS BO BPeNsl Meuatalliisi MO3HTHBA C HEraTHUBA.
LIBeTosieIcHHOe HeraTHBHOe H300DaxkeHHe, CO3[aHHOe Xe.l-
THIM KpacHTeJeM, OKasajocb CJ a 6 ee OBYX APYrux H3o0-
paxenuti (puc. 93, a). Takoe napywenne 6ananca B HeraTuse

HeraTua E.L,]_J_r_l Iil.i.l_rj 'J-L"_‘_r_,

Koppexrupyio-
P exTup Y- [3] manalilyry==

CBETOMHALTR

Noantna lmlnlrl mln r lm nlrl
a 6 8
HeraTus Im]nlrl [mlnlr] Imlnlrl

KoppeuTnpys-
WHA

[ ]r]
cseToduALTp .

orabywara Ela=as
r A )

Pue, 43
Cxembl 6ananCHpoBalHA UBeTHOro H3obpaskenns npil
ero nevaTanuy

IiPOUCXONHT OT HeA0CTaTOYHOTO 3SKCHAOHHPOBAHHS CHHEUYB-
CTBHTENBHOIO €105 B HeraTthBHoM ¢oToMatepliane. [1pnunna 3a-
KJI0YaeTCs B TOM, YTO 3TOT CJIOH O 4YBCTBHTEIBHOCTH OblT HHKE
JABYX APYTMX C/10€B, TaK Kak CbeMKa NPOHCXOAHAa NMPH Jamnax
HaKa/JHBaHHs Ha ¢oromarepHane, 6alaHCHDOBAHHOM K JHeB-
HOMY ocBelueHuio. [ss 6GanaHCHpOBAHHA HeraTMBa BO BpeMs
€ro NMeyaTaHus clelyeT YCTaHOBHTb TAKOH XKeJITblH CBETODH.IbTP,
KOTODBII HapawyuBaa Obl IJIOTHOCTL M306pakKeHHs H3 JKCJITOTO
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KpacuTenss 1 YPaBHUBAJ Obl €0 C MJIOTHOCTSIMH U3006parKeHn i
§3 NypnypHoro u roayboro kpacutencii. Taknum o6pasoM, Bce
TPH WBETOJENeHHBIX u3obpaxenus oxasajuch 6ul 6asaHCHpO-
pallHbIMH H TNpH TNeyaTahuu Ha ¢orobymary obecneyHyan Obl
nosyueHHe NPaBlONOLOCHOIO MO LBETY NO3WTHBA.

LlBeTodesenHOe n300paxKeHHe, CO3LAHHOE XKEJITbIM Kpach-
TeJeM, OKasalocbh MJ OTHee ABYX APYrHX H3o6pakeHuil
(puc. 93, 6). Takoe napywenne 6ananca NpoHCXOAUT OT H306bt-
TOYHOTO 3KCIOHYPOBAHHSI CHHEUYBCTBUTEILHOTO C;1051 HEraTHB-
Horo (¢otomarteprana. [lpuunna 3ax.iouaercs B TOM, YTO 3TOT
€J/1011 cTa.1 BbILIE IO CBETOYYBCTBHTENBHOCTH JIBYX APYTHX CJIO€R,
TaK KaK CbeMKa TNPOMCXOoIu.1a NPU JAHEBHOM OCBEILEHHH Ha
¢oToMaTepuase, 6aj1aHCHPOBAHHOM K CBETY J1aMIl HaKaJHBaHKU .
Jlns GanaHcHpOBaHHsA HeraTHBa NeyaTaHHe HY2KHO BeCTU depe3
nypnypHbiil U roay6oii CBeTOPHALTPbI, KOTOPbie MOBLILAIOT
NJOTHOCTb LBETOAeJeHHbIX H300pa)keHHil M3 NyprnypHOro H
roJy6oro Kpacutejaeid H ypaBHMBaIOT HX C MJOTHOCTLIO H3006pa-
JKeHHs1 M3 JKeJTOro Kpacurens.

EcsnM B HeraTHse BCe 1lBeTO/e/IeHHble H306pa<eHHs MOJayuH-
JUCb Pa3HOH maoTHOCTH (puc. 93, 6), TO TaKoe Hapy-
leHne 6ajsaHca NPOUCXOAUT NOTOMY, YTO CBETOUYBCTBHTeJbHLIE
CJOH ObWIH pa3JuyHONH UYYBCTBHTeJbHOCTH: HamnpuMmep, Hau-
MeHbllasd — y CHHEYYBCTBWTeJNbHOIO, HaMBbICIIAs — y Kpac-
HOuYBCTBHTe1bHOTrO. [103UTHB, OTNeYaTaHHbIA € 3TOrO HeraTHaa,
6yaerT MMeTh OoJbluMe uBeToMCKaxkenus. Hapyuenusa 6ananca
MOKHO YCTPaHHUTb C NMOMOLIbIO XKeJTOr0 W NypnypHOro CBeTO-
(uABTPOB, NpHYEM XKEJATbIH CBETOHABTP AOMNKEH ObiTh MNJAOT-
Hee NypPNYPHOro CBeTOQUAbLTPa, YTOObl YPaBHATb LBETOAEJEH-
Hble H306pa>keHud.

HeratnB moxeT HMMeTb HapylueHusi 6GajlaHca W MO APYTHM
npuuyrHam. Bo Bcex cayuasix 3TH HapyueHHsl YCTPaHSIIOTCS BO
BpeMsl TfledaTaHHsl H3006Da)K€HUs1 KOPPEKTHPYIOUHMH CBeTO-
¢puabTPaMH, NOBLILAIWHMH MJIOTHOCTb UBETOJeNEeHHBIX H30-
6pakeHui.

LiBeTHan QoTobymara uacTo HMeeT HapyuieHHbIH GasnaHC 1o
YYBCTBHTEJbHOCTH CJIOEB NPH ee U3FOTOBJAEHHH MJIH H3-3a NpH-
MeHeHHs1 BO BpeMsl NeyaTaHMs JiaMMbl CO CNeKTpajbHbM CO-
CTaBOM, He OTBevalouM ceoHcTBaM ¢orobymaru. B atux cay-
yaaX HapyleHHs 6ajlaHCa YCTPAHSIOTCH TaKxKe KOPpPeKTHPYIo-
LIHMH CBEeTO(DUIbTPaMH.

PaccMOTpHM HeCKONBKO NpHMEPOB.

banancupoBanHblii HeraTHB Neuatagrcsi Ha ¢orobymary,
Y KOTOPOH 3e/1eHOYYBCTBHTE/bHBIH CJI0 HMeeT NOHHXKEHHYIO
YyBCTBHTEJNBHOCTB (puC. 93, 2). UTo6bl GasaHCHPOBAaTh HeraThB
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¢ dorobymaroii, ee HyKHO 3SKCIIOHMPOBAThL Yepe3 TakKo# myp-
nypublii  cBeTOMHABTP, KOTOPHI NOBBICHT IJIOTHOCTH L(BETO-
JleJIeHHOTO M300paieHHs M3 NypPNypHOTO KpacHTeJis B Hera-
THBE 10 TOH CTeleHH, KOTOpasg KOMIEHCHPYeT IIOHHXEeHHYIO
YyBCTBHUTEJILHOCTE  3€JME€HOYYBCTBUTEJABHOTO  ¢JIosi  ¢oToby-
MarH.

Ecan GanaHCcHPOBaHHBIN HeraTHB neyaraercs Ha (porody-
Mary ¢ TIOBBIIIEHHOH 4YyBCTBHTEJBHOCTLIO CHHEUYBCTBHTE/b-
nHoro ciost (puc. 93, 0), TO CjaenyT BOCNO.Ib30BATLCH TaKHMH
CBETOHALTPAMH, KOTOpblE CHH3WJH Obl MOHUXXKEHHYI0 UYyBCT-
BHTEJIbHOCTh CHHEUYBCTBHTEIBHOrO €710 (OTOOyMarH.

Eciu HeratuB meyataioT Ha (oro6ymary C IONHIKEHHOH
YYBCTBHTEJIBHOCTBIO KPACHOUYBCTBHTENBHOTO CJOfl, TO B 3TOM
cJayyae HeoGXOJIMM KOPPEKTHPYIOUHH To1y0ofl CBeTOPHILTP
{puc. 93, e).

Bo3MOXHBI M APYTHe BapHAHTBl Hapyluens OajaHca Hera-
THBa 1 poro6yMaru. Bce sTH HapylueHHs yCTPAHAIOTCA KOPpeK-
THDYIOUIMMH CBeTOQHABTPAMH OJHOTO LBeTa HJH ABYX DasHbIX
LIBETOB M HHMKOTJa — CBeTO(pHJIBTPAMU TpeX pa3HbIX LBETOB.
OO0bsicHsieTCt 5TO TeM, YTO NPH GaJaHCHPOBAHHH HEraTHaa C
dorobyMmaroil HeoOXOAUMO K HaHOo/lee IVIOTHOMY LBETOHE/eH-
HOMY H300pa)KeHHI0 MOAOTHATh OTCTamllue H3oOpaxkenus. [le-
yataHie HeraTHBa C TpPeMs Pa3HbIMHM IO I1BETY KOPPEKTHPYIO-
LWHMH CBeTOUABTPAMH TPHBOAHT JHIUbL K YBEJHYEHHIO €ro
IJIOTHOCTH € NpPeXHHUM HapyuueHHeM OaslaHCca H300paKeHus.

Ecau asa neyaTaHHa UBETHbIX HETaTHBOB NPHUMEHSIIOT (OTO-
6yMary pasHblXx NapTHH € pasHbIMM N0 6anaHCy CBeTOYyB-
CTBHTEJbHOCTH, HeOOXOLUMO NMOAOTHaTh GoTOOyMary INox OAMH
Tun. s 3TOro K Ka)Aol napTuu ¢GoTodyMarH mOAGHPAIOT
KOMIIeHCallHOHEDI} (6a/aHCHbI#) CBeTOMHIBTP, NeyaTas C YepHO-
Genoro HeraTnBa Ha ofpasell IBeTHOH ¢orobymaru. Ileyara-
HHe BeAyT C Pa3HBIMH CBeTo(dilsIbTPAMH A0 TeX INOp, [IOKA Ha
LBeTHOHN (oTobvMare He NOJYYHUTCS 4YePHO-Oesioe MO3UTHBHOE
nsobpaxenne. CBeTodHIbTP WM ABA Pa3HBIX IO IBETY CBETO-
¢uabTpa, NO3BONUBIIHE TIOJYYHTb YePHO-Oe/bIH 10 TOHY MO3H-
THB, H 6YLYT AABASATHCA KOMIEHCALHOHHBIMH (6a71aHCHBIMH) CBETO-
¢uabTpamu. PasyMeercs, yTo NpH noa6ope KOMIEHCALMOHHBIX
CBeTOGUIBTPOB CIIEKTPaJ" Hbli COCTaB CBeTa JaMIbl M PeXXHM
o6paborku ¢GoTrobymMaru AOKHBL OBITb CTPOLO OAMHAKOBBIMH.

ITomemras  KoOMIEHCALMOHHLIH  CBETOPMUIBTP Ha MyTH
cBera, GanaHcHpyioT ¢GoTofyMary IO CBeTOYYBCTBHTENbHOCTH
CJI0eB.

IleyaTas Ha ¢orobymare ¢ KOMINEHCALHOHHBIM CBETOPUJIBT-
pOM, KOPPeKTHPYIOUIHe CBeTOPHJIBTPH MOAGHPAIOT JHUIbL AJs
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6a1aHCHPOBAHUS 1BeTOJeNIeHHBIX H306pakeHUil B HeraTHBe.
[Tono6paHHble KOPPeKTHPYioUIHe CBeTOMHABLTPLl OYAYT mnpH-
rojubl /sl NeuyaTaHHs STOTO HeTaTHBA Ha BceX (oToGyMarax.
B sToM cayyae NpH Nepexoje OT OJHOH mapTun ¢dotobymaru K
Apyrofl HeoOXOAHMO TOJNBKO 3aMEHATb KOMIEHCAlHOHHBIH CBe-
TOGUABTD.

[Ton6uparb KOpPpeKTHP YIOIHe CEETOUJBTPBl K HEraTHBY
MOKHO DasJnyHbIMH cnocob6amu. Hanpumep, B Gosbiuux ¢oto-
na6opaTopHsaX INPHMeHSAIOT CcllellHanbHble IPHGOPHI, OlleHHBa-
foure 6a1aHC LUBETOAENEHHBIX H300paXKeHHH B HeraTHBe W yKa-
3bIBalOILHe, KaKHe KOPPEKTHPYIOUIHe CBETOMHJILTPHI Heo6XO0-
IUMbl IJs TleyaTaHHsl W306paxKeHHs.

CyuiecTBYIOT KONHPOBANbHble annaparbl M (OTOyBeJHYH-
Tead, 0GOpYNOBaHHBlE YCTPOHCTBOM, aBTOMATHUeCKH YCTaHaB-
JIHBAIOLUIHM 1IBeTOBOH 6asJlaHC M 3KCNO3U'HIO BO BpeMs INeyara-
Huf H3o6parkeHusi. ITUM YCTPOHCTBOM roayGoH, MypnypHBIH
W eJThIHl CBeTO(QHUIbTPLI BBOAATCS B CBETOBOH MOTOK IleyaTaro-
e JaMnbl 10 TexX MOp, NOKa TPH He3aBUCHMBIX (POTOYMHONKH-
Tejsl, UyBCTBUTENbHbIE K KPacHOMY, 3eJleHOMY H CHHeMy LBe-
TaM ¥ OTPery/JHpOBaHHblE HA COOTBETCTBYIOUIMA THI (poToOy-
MarH, He cbecneyatr 6ajiaHca JJisl NeyaTaHHS 1LIBETHOrQ H306pa-
KeHud.

HauGonbiiee npuMeHeHHe HaXxoAMT cnocc6 noabopa Kop-
PEKTHPYIOIIUX CBETCHHUILTPOB IO LLBeTomnpobam, cle-
JIaHHbIM ¢ HeraTuBa. [lo aToMy cmoco6y C LIBETHOTO HeraTHBa
JenaicT psi npo6, neuatas Ha GOTOOYMAary CIOXKETHO BaXKHYIO
YacTb H306ParkeHU sl C pa3HBIMH KOP PeKTHP YIOUIUMH CBeTO(MHJIbT-
pamu.

Ha uBeToBCccnipousBeleHHe B ITO3HTHBE BJIMseT BeJHUHMHA
BLIIEPXKH TIPH NeyaTaHWH HeraTthsa. ToJbKO NpaBHJIbHAsA Bbl-
Jep:xka obecrneuydBaeT NOJyyeHHe NMOJHOLEHHOTO 1IBETHOFO H30-
6paxenns. [1pu HenoCTaTOUHOH BhIleP:KKe H306paxeHHe OyLeT
nepelaBaTbh LBETa MaJIOHACbIleHHLIMH, pasbesneHHbIMH. [Ipu
U3OLITOUHOH BblIepKKe H300pakeHHe OKasblBaeTCsl upe3MepHO
NJIOTIBIM, 6e3 TOHKHX NepeXONOB OT CBeTOB K TeHsIM M C HCKa-
X eHHeM LiBeTa.

[TosToMy 110 moaGoOpa KOPPEKTHPYIOWMX CBETOPHIBLTPOB Jyist
6aslaHCHPOBaHHUSI 1BETHOTO H300paxKeHHsi HeOOXOAMMO YCTa-
HOBHTb TOUHYIO BBIIEPKKY, C KOTOPOH CJjelyeT NeyaTaTb H30-
6paxeHue.

I1poao/KUTebHOCTL BbIAEPXKKH YAOOHO OMNpellesisiTb H3ro-
TOBJIEHHEM CTyMeHuaTod Npo6bl, MOAOCHOH TOH, KOTOPYIO Jie-
JIAIOT TP TleyaTaHWH yepHo-Genoro usobpaxenus (cTp. 250).
Crynenuaryio Tnipo6y neuataloT € UBETHOrO HeraruBa 6e3
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NPHMEHEHHS KOPPEKTHUDPYIOUWIHX CBeTOpHAbTPOB, ¢oTobymary
o6pabarbiBatoT, co0/I0las PeXHUM BCero npolilecca.

CryneHuaryio npoGy paccMaTPHBAIOT B MOJACYIIEHHOM BHJe
NpH JHEBHOM OCBelleHHH WJIHM MPH JaMnax [HEBHOro CBeTa,
TakK Kak MOKpas npofa, paccMaTpuBaeMasl B CBeTe JaMIl Haka-
JAMBaHUs, He MO3BOJsIET MPABHJIbHO OLEHHTb 1[BETOBOCMPOH3-
BelleHHe B IO3HTHBe.

Ecau BbiGpaHHOe MO MJIOTHOCTH MOJie B MpoGe OKasajoch
N0 LBeTOMNepefaye HeNpPaBUIbHBIM, JesaloT LBeTonpoby ¢ Kop-
PEKTHPYIOLMMH CBeTOGHILTPAMH, PYKOBOACTBYsICh Tabs1. 23.

Ta6auuwa 23

Uber, Mewaouuii b no3xuTHDe LUrer KoppekTHpYyOUIEro CBCTOPHALTPA
Kearbrii JKentbrit

Iy pnypuuih ITypnypuetit

T'ony6oix Tony6oit

Cunuit ITy pny pusiit 4 rosyGoii

3enenblit Heatuiit -+ roayb6ofi

Kpacusiit XKentsiit -+ nypnypHbLIA

D uosetoBbiit ITypnypusth 4 rony6oit

Opatnxcenblif Keatbtit 4 nypnyprbib

MMpumeyanue. IIOTHOCTD KOPPEKTHPYIOWErO CBETOGHABTPA NOJIKHA
ObiTh T€M Bbille, YeM GO/ b e HYXHO OCAaGUTh
3TOT LBeT B NO3HUTHBE.

LiBeronpo6hbl fenaloT A0 TeX Nop, Moka He OYAET MOJIydYeHO
ONTHMaJ/IbHOe MO3HTHBHOE H300paxkeHHe. Kakayio H3 mocje-
AYIOLHX LBETONPOO MeyaTaloT C TaKHUMH CBeTOHJAbBTPaMH,
KOTOpPble YCTPaHAIOT LIBEeTOHCKaKeHUe B No3uTHBe. UToOkI He 3a-
ObITb YCJIOBHIt NeyaTaHHA (KOMOGHHALHIO KOPPEKTHPYIOIHX CBe-
TOQHALTPOB H BBIIEPIKKY), HX 3aMHChIBAaIOT MPOCThIM KapaHaa-
IOM Ha 060POTHOIl CTOPOHe Ka)KA0ro oTheyaTKa A0 ero MposiB-
JIeHHS.

IponomHTeNbHOCTD BbIAEPXKKH, YCTaHOBJEHHYIO 10 MepBo-
HayaJIbHOH CTyNeH4YaTOH npobe, YBeJHYHBAIOT C TNpPHMeHe-
HHEM KOPPEeKTHPYIOWHX CBeTOPHIbTPOB Tem 6oablie, 4eM IJ10T-
Hee OKpacKa CBeTO(H/IbTpA.

CylecTBeHHBIH HEAOCTAaTOK 3TOro crnocota — B 6osbuION 3a-
Tpare BpeMeHM K poToMaTepuanos, HO NOKA OH JaeT HauJ/ydlliHe
pesyabTaThl.
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EcH Heo6XOLHMO H3TOTOBMTL NO3HTHBBLI C LIBETHbLIX Hera-
THBOB, WIEHTHYHbLIX IO CBOMCTBaM ¢oToMaTeprana » o6paboTke
M KOTOpble DaHbllie NeyaTanuchb Ha ¢oTc6yMmare ¢ GaiaHCHBIM
cBeTOHABTPOM, TO B 3TOM CJ1yyae NepBYIO UBETONpoby AeJaloT
¢ KOPPEeKTHPYIOUIHMH CBETOQHILTPAMH, KGTODBHIMH MOJB30Ba-
Juch B Tnpelbiaylleit pa6orte. [locne ¢oTtorpaduyeckoil obpa-
60TKH UBeTONPO6Y paccMaTPHUBAIOT W IPH HEOOGXOIHMOCTH BHOBb
KODPEKTHPYIOT, PYKOBOACTBYsicb Taba. 24.

Ta6nunua 24

1lBeT, MemalowHii B NO3NTHRE LlseT KoppeKTHpyiowero cbeTodhuaALTPA,
HCNONIL30BAaHHOTO NPH TepBOji NeYaTH HeraTHBA

JKentoiit ITypnypuwiit - rosny Goii
Ilypnypnuiii XKenaTbiit -+ roay6oi
Tony6oh JKeathiit —+ nypnypHbi
Cnnuii Kentnbiit

3enenbit Iypnypubiit
Kpacnerit Tony6oit
®uonetophiil Keantbiit + rony6oii
OpaHnxkeBbilt Fony6oit 4 nypnypHbll

Mpumeuanne. [lnoTHocTs KoppekTHpyloilero cseToduAbTpa AONKHA
6biTb TeM MeHbille, 4eM G OJ b Ile HYIKHO OCJHaGHTDL
H30OLITOYHbIA UBET B MO3HTHBE.

Jna ynpolueHHs UBETOKODPEKTHDOBKH H TpPHOGpeTeHHS
HaBbiKa leJiecoo6pa3HO JesaTb UBeTonpobbl B ONpefeseHHOH
NoCJel0BATeIbHOCTH, HanpuMep no Tabia. 25.

ADTH TPH Tpynnbl  CcBeTOQHIABTPOB  HCNONB3YIOT JIHUIb
B TOM CJyuae, eC/H NeyaTaloT Ha HeH3BeCTHYIO IO CBONCTBaM
¢oTo6ymary C HeH3BeCTHbIX N0 6ajnancy HeraTHBOB. OO6bIuHO
OJIHA M3 TPYNN CBeTOGHJILTPOB JaeT OTHOCHTEJbHO NPaBHJbHYIO
LIBETOKOPPEeKTHPOBKY. [lo3TOMY, CHM)Kas INOCTENEHHO pa3pbiB
MexJy TJIOTHOCTSIMH KOPPEKTHPYIOWHX CBeTOQHILTPOB pas-
HbIX 1BETOB, MOXHO JOGHTbCSI XOpOWIEro H306pakeHHA HA
OJHOM H3 TNO3UTHBOB, OTMNEuYaTaHHBIX B ONpele/leHHOH mocJe-
JOBaTeIbHOCTH TPH CMeHe CBeTOMHUJBLTPOB, COCTaBasis Tab-
JIMLBI, IO KOTOPbIM B JaJjibHeliuleM Jierye KOPPeKTHPOBAThb
Jpyrue H3006paxkeHus.

B nennx o6jeryeHus nosb3oBaHWs KOPPEKTHPYIOLHMH CBe-
TodbWILTPaMH TIPHHATA OJHA H Ta Ke CHCTeMa DacnoJoXeHHs
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Tabaunga 25

I'pynna M 1 I'pynna Ne 2 I'pynna Ne 3
TNaoTnoc T KoppekTupyto- | FInoTHOCTL KOppeKTHPY- TTnOTHOCTh KOPPEKTHPY-
mero cseroduabTpa, % ouero ¢setodHabTpa, % JOero ¢BeTohHABTPA, %
WeJsToro nypnypHoro | KeaToro roay6oro nypnypuoro rony6oro
I
00 00 00 00 00 00
25 00 25 00 25 00
50 00 50 00 50 00
75 00 75 00 75 00
99 00 99 00 99 00
00 25 00 25 00 25
00 50 00 50 00 50
00 75 00 75 00 75
00 99 00 99 00 99
25 25 25 25 25 25
25 50 25 50 25 50
25 75 25 75 25 75
25 99 25 99 25 99
50 25 50 25 50 25
50 50 50 50 50 50
50 75 50 75 50 75
50 99 50 99 50 99
75 25 75 25 75 25
75 50 75 50 75 50
75 75 75 75 75 75
75 99 75 99 75 99
99 25 99 25 99 25
99 50 99 50 99 50
99 75 99 75 99 75
99 99 99 99 99 99

M 3aMHCH 3THX CBeTODH/ILTPOB: XKeJTHIR, NyPIYPHBIi U rosy6oi.
Ecau B 3anncu no KoppeKTHPOBKe HeraTHBa yKasaHbl LM(PHL:
30 15 00, To 3TO 3HayMT, YTO NPH IeYaTaHHH IOJb30BAJHCh
30% -HbIM KedThiM H 15%-HbIM NypIypHBIM CBETO(GHJILTPAMH.
Ecan »xe 3anuch umeer taxoit Bua: 00 55 20, To 31O 3HayuT,
YTO Heratus neyata’ics ¢ 55%-HbIM nypnypHeiM H 20Y) -HbIM
roaybbiM CBeTOGHJILTPaMH.

Koppektupyioumne cBeTodHIbTPH, NOJ00PaHHbIE [Jis1 OJHO-
ro maciutaba u3o0parkeHHs, 4acTo MOI'yT OKa3aTbCsl HellpPaBHJIb-
HbIMH J151 ApPYyTOro pasmepa. ITo3TOMY LBETOKOPPEKTHPOBKY H
BbIEPIKKY CJlelyeT KakKAblH pa3 YTOYHSITb, €C/IM MEHSIOT Mac-
wTa6 H306paxkeHHs NPHU MPOEKLHOHHOM fleYyaTaHHH. BbiiepKKy
yBesHYHBaOT 1o Tabn. 26.
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TaG6aunua 26

KpaTHoCTb yBeJHueHns 1 2 3 I 4 , 5 ! 6 | 7

Kostpuument, Ha xoto- | 1 | 2,56 | 4,2 1 6 | 9 | 11|13 | 16
Pl HY JKHO YBENUIHTD UC-

XOA11YIO BBIIEPKKY

Hanpumep, NO3HTHB yBeJHYHBAIOT B MNATh pa3, YTO COOT-
BeTCTBYeT Ko3hduuuenty 9. McxonHas Bbiepxka Oblia 4 cex,
C1e10BaTeJqbHO, 15 Ie4aTaHHs IIO3HTHBA HYMXKHO 4X9=
=36 cex.

BMecTO OGBbIYHBIX KOPPEKTHPVIOUHX CBeTOQUJIBTPOB 4acTo
npHMeHAIOT 00beKTHB «$IHTap-xkoop» (pHc. 94), umeounfi
BCTPOEHHBIH KOMILJIEKT KOPPeKTHPYIOWHUX CBeTO(QUIbTPOB., DTH
CBEeTONPOYHble CBETOMHIBTPBI, H3TOTOBJIEHHbIE
U3 OKPAllleHHOr'0 B Macce CTeKJla, fO3BOJISIOT
peryJIHpOBaTh IJOTHOCTD 2Ke/Toro usera ot 0

10 240%, nypnypHoro M roay6oro upera —
or 0 no 140%. PeryaupoBaHue ocCyiecTB-
JseTca BBeleHHeM CBeTO(MHJIbTPOB B CBETOBOI

19T —
L7 2P\ 3

Pric. 94
T ! y CxeMa o0OGbeKTHB&
notok ¢otoyBeanunteas. [lisi 5TOro nmeetcss — Cygha oGuextn
creuuaIbHOe  YCTPONCTBO, PAaClOJOXKEHHOE ! — weatsii Kope
MeXKAy JMH3aMH OGbekTHBAa. OHO CHaGKEHO fopunerp. 5w
10 ! . nypnypusiit  Kop-
PYKOATKAMH, Ha KOTOPbie HAHECEHDbl LUBETHble ~NYPIYpUeil  wop-
HwIKaIbl, YKa3biBaloulie CTelleHb (HILTPOBA- — TopusTp, 3 —
HuS redartaiomero cBeTa. OGBEKTHB HUMEET  rupyiomwuii  conror
bHABTP

doxkycHoe paccrosHne 80 wmm, 4To Obecneys-
BaeT yBeJHUeHHe HeraTHBa pa3mepoM 66 cat
H MeHee. OGLeKTHB MOXHO HCIMOJIb30BaTb H 11 MeyaTaHHs
yepHO-6ebiX H3o6paxennf. JIns yero oH Umeer 1Be anadpar-
MBI TOCTOSHHYI —Heperyaupyewmyw (l:35,5),
NPHMEHAEMYI0 C KOPPEeKTHPYIOUIMMH  CBeTODU.IbTPAMH, H
OObIUHYI0O — peTryJHupyeMYyI— AIA [eyaTaHHa Oe3
CBeTO(UIABTPOB. ITOT OGBEKTHB MPHCNOCOO/eH 115 YCTaHOBKH
BO MHorue dortoyBeauuntenau. Eciu nocagounas pesvba ¢o-
TOYBeJHUYHUTE/IA He COOTBETCTBYeT pe3bbe OOBCKTHBA, MPHUMEHs-
10T NepexoiHoe KOJbLO.

[ToMumo CYOTPAaKTHBHOIO Croco6a LBeTOKOPPEeKTHPOBAHHA
MOKHO HCIMOJIb30BaTh aJJHTHBHBIH Crocob, [ipH KOTOPOM M0Jb-
3YIOTCA TPeMs 30HAJbHBLIMH CBeTOPUIBTPAMH: CHHHM, 3€JeHbIM
M KpacHbiM. Kaxpifi H3 3THX CBeTOHJIBTPOB JOJKEH IIpony-
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CKaTb TOJBKO OJHY TPeTb BHMMOrO CIeKTpa H NOrJoulaTh jBe
ocTa/jbHble. Tlpy neyaraHuM HeraTHBa C TPeMst 30HAJbHBIMH
CBeTO(HIBTPAMH KaxK/blil CBeTOYYBCTBHTeAbHBIH cJ/0i# ¢oTo-
GyMmaru 3KCMOHHpYyeTcs pa3jlelbHo: BepPXHHH CcJa0H —
CBETOM, MpOIIEAINHM YepPe3 CH HH H CBeTOPUILTDP, C P e A-
HH B CcJaoit— cBeToM, TNpOWEIIIHM Yepe3 3 eJ e H bl H
CBeTOUIbTP, H HHXK HHH CJ0H — CBeTOM, MNPOLICALIHM
yepe3 K p a ¢ H bl # cBeTohUabTp. B pesyabrarte Takoro neuara-
Hust ¢oTobymara OyAeT conep:kaTb TPH LBETOAENEHHBbIX H30-
GpakeHus: KesIToe, MypNypHOe U roJyoboe.

AJTUTHBHOe KOPPEKTHUPOBaHHE OCHOBAHO Ha peryJHpoBa-
HHM 3KCMO3HMLHHU NPH NeyaTaHHHU LBETOAe]eHHbIX H300paKeHHH
C 30Ha/IbHBIMH cBeTObUABTPaMH. UTOOE NoA06PaTh 3KCHO3HLHH
¢ LBETHOTO HeraTHBa Pa3je/bHO C KaK/[bIM M3 CBEeTO(hH/IbLTPOB,
JleN1at0T NPOOHBblE MO3UTHBbLL C HECKOJbKHMH Da3HEIMH BbLIEeDXK-
KaMHd. M3 3THX npod BHIGUPAIOT JyylliHe, T. €. HMelOllHe XOpo-
1yl NPopaGoTKy Bcex Jerasell ofbekTa. 3areM C HeraTHBa
NMeyaTaioT COBMELIeHHbIH 1IBETHOH IO3UTHB IM0C/1€10BaTe/IbHO
C KaxIblM H3 CBETOPUJIbTPOB C BbLIEPKKAMH, YCTaHOBJIEH-
HbIMM 110 NPOOHBLIM 11BeTOAe1eHHbIM no3uTHBaM. Ilocae dotorpa-
(Hueckoit 06pabOTKH LIBETHOH NMO3MTHB, €CJIH HYXKHO, elle pa3
KOPPEeKTHPYIOT, DYKOBOACTBYSICb TeM, YTO MeuwlalOUHi UBeT
B TO3UTHBE YCTPAHAIOT IMeyaTaHHeM C yBeJ HYEeHHOM
BblleDXKKOH CO CBeTODUJILTPOM TOrO Ke LBeTa WIH C
YMeHbULeHHOH BB AEPXKOH CO CBeTODHILTPOM
TOro HBeTa, KOTOPOro HeJOCTaTOYHO B Mo3uTHBe. Hanpuwmep,
B HOPMa/ILHOM IO MJIOTHOCTH NMO3HTHBe NpeodiajaeT 3eseHbli
uBet. [las ucnpaBieHHsl HeraTuB BHOBb MeyaTaioT, YBeJHYH-
BAlOT BBLUIEPKKY C 3e/IeHbIM CBeTODUIbTPOM H COOTBETCT-
BEHHO yMEHbIUAIOT BBIXEPKKY C CHHUM H KpPacHbIM CBeTO-
GUAbTPaMH.

[Ipn apauTHBHOM crocobe MedyaTaHHs KayeCTBO ILBETHOrO
NO3UTHBA MO/JIYyYyaeTcl OueHb BbICOKHM. OOBACHAETCA 3TO TeM,
YTO 30HAJAbHble CBETOMUILTPbI 6jarofapsa y3KHM 30HaM Mpo-
NyCKaHus CBeTa 00eCNeYHBalOT SKCINOHHPOBAHHEe TOMbLKO O1-
HOTO H3 CBETOYYBCTBHTEJbHBIX CJI0eB MO3HTHBHOrO ¢hotromare-
puana. K goctoMHcTBaM afiHTHBHOrO Crocoba ciaenyeT OTHeCTH
1 BO3MOXSHOCTb [10/1b30BAHHA BCETO TPeMs CBETOMPOUHBLIMH CBe-
tobuapTparu. HegocraTox atoro cnocoba 3ak.104aercst B CI0xK-
HOCTH Das/le/IbHOro  fleyaTaHHA M COBMeleHHs H300parke-
HHA MPH TPeXPa3oBOM 5KCIOIIMPOBAHIH CO CMEHOH CBETO(hH/b-
TPOB.

Ecan HapyweH 6as1aHC KOHTPAacCTHOCTH UBe-
Tojle/ielHbIX H300paseHH# B HeraTHBe HJM B {BETOYYBCTBH-
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TeJlbHbIX CJIOSIX LBETHOTO MNO3UTHBHOro doTomMarepuana, To
Ga1aHCHPOBATH NO3MTHBHOE H300paXkeHHe He YyAaeTcs.

[1pn nmeyaTaHHH HeraTMBOB C HApPYLIEHHLIM GajaHCOM KOHT-
pAcTHOCTH MOXHO AOOHTBCSI NPaBAONOAOGHOTO H300paXKeHHs
AuUb AJS 4acTH H300paXKeHHs, HallpHMeDp JAJs CIOXEeTHO Bax-
HOil JeTalH; B TeHAX MJM CBeTAX [eTalu O0OBEKTa MOTYT OKa-
3aTbCSl OKpallleHHbIMH B pasHble LBeTa. LIBeTOHCKa)keHHs B
NO3UTHBE TeM 3HauHTejJbHee, yeM OoJiblue HHTEpBa/J SPKOCTH
o6bekTa (pororpadryeckod LWHPOTHl HeraTUBHOrO MaTepHasa.
[1puuem Ha cTeneHb UBCTOMCKAX(EHHs BJAHAET U OaJaHC CBETO-
YyBCTBHTE/NbHBIX CJ10eB MO ¢oTorpacdHuecKol mupore.

TexHdKa NMedyaTaHHs1 4ePHO-0e/bIX W LUBETHbIX H300pa)KeHHH
Ha [O3HTHBHBIX (OTOMN/JIeHKax, AHANO3UTHBHBIX (OTOMJIACTHH-
Kax H JPYrUX MOAOGHBIX (POTOMAaTepHasax aHaJOrHuHa Tex-
HHKe MeyaraHua Ha gorobynare.

TpaunchopmupoBaHue npH Neyar a-
H M 1 — YyCTpaHeHHe NepPCNEeKTHBHBIX HCKaXE€HHH B H300parke-
HHH.

Bricokne 31aHHA H ApYrHe MNOJOOHble OOBEKTH 4acTo Ha
CHHMKe Ka)KyTCsl NMepcleKTHBHO HCKaX<eHHbIMH. Takoe Bleuar-
JleHHe BO3HHKaeT [MOTOMY, 4TO pasnble AeTaqn o0beKTa BOC-
npou3BejeHbl B pasHbiX Mmacwrabax, T. €. BeDXHAA 4acTb 3/1a-
HHA U300pakeHa B MeHbleM Macuitabe, 4eM ero HHXKHAS YacTh.
D10 BheyarjeHHe OYAeT TeM CHJbHee, uYeM Bblle Pacnoso-
KeH OOBeKT ChbeMKH H 4eM HHXKe TOYKA ChbeMKH, TaK Kak IpH
PaKypCHOH cbheMKe CHH3Y Ha H3006pax<eHuH obpa3yioTcst AUHeH-
Hble cxoabl BepTHKanel. O6bekT, coTorpadupoBatHbiil coep-
Xy, TOXxe 6yleT Ka3aTbCA HCKaxKeHHbIM. YToObl 5TH HCKae-
HHA YCTpPaHUTb Ha H300Da:KEHHH BO BpeMsl ero IedyaTaHHs,
HeraTHB H 3KpaH (OTOYBeNHYHTENA AOMKHbI ObITb HAaKJOHEHbI
B MPOTUBONOJIOXKHbBIe CTOPOHBl. Hak/IOH Kaxnoro wus 1ux
CTPOro COrJacoBbIBaeTCs APYr € APYroM; TaKKe AOJIKHBI GbiTb
COrJ1acoBaHbl H (OKYCHble PacCTOAHHA OObEKTHBOB, HCMOJIb30-
BaHHBIX NPH CbeMKe M INPH TMPOEKLUHOHHOM Ne4yaTaHHH.

[IpakTHueCKH BBIMOJHHTL 3TH TPeDOBAHHA OYeHb CJOMCHO.
O6blyHO OrpaHHYHBAIOTCA TeM, YTO 3KPaH (POTOYBeJSHUHTen
¢ ¢orobymarod nomMewadT MOA YIJOM, KOTOPbI M03BO/AseT
NONY4YHTb H300paxKeHHe, Kawylleecss NpPaBHAbHBIM. [Is 3Toro
NOJb3YIOTCA 3SKPaHaMM pPas3JHUHOH KOHCTPYKUHMH (puc. 95).

[Ipn HaKJOHHOM MoJOoxeHHH (OTOOYyMarH pacCTosHHe OT
00bekTHBa (QOTOYBENHUNTENA N0 BePXHeil 4acTH H300parKeHHsi
OKaxeTcs MeHbIUHM, YyeM pPacCTOfHHe A0 HHXKHeH uacTH H30-
Opa)keHus, H, CJ1eJoBaTesbHO, BePX H HHU3 H300pakeHua OyayT
B 3TOM CJlyyae NeuyaTaTbCs B Pa3/H4HbIX MaciuTabax: BepXHsis
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4acTb KpPyNHee, YeM HIDKHSISI. DTHM KOMIIEHCHDYeTCsl PasHo-
MacluTabHOCTb OTAEJBHBIX 4YacTeil HeTraTHBHOIO H306pa)kKeHHs.

[lepBoHauanbHO HeraTHBHOe H306paxKeHHe NMPOEUHUPYIOT Ha
TOPU3OHTANBLHO JIeKallUi 3KPaH, 3aTeM, HaKJOHsAs ero, 1o6GH-
BalOTCSl YCTPaHEHHs HCKaxeHHs B u3o0paxennd. UToGbl u3o-
OpaxeHue, TeyaTaeMoe B Pas3JHYHBIX MacumTabax, MOJYYHJIOCh
CNMHAKOBO Pe3KUM IO BCell IJIOCKOCTH, 06heKTHB (oTOyBesH-
YHTeJIs1 HABOASAT Ha Pe3KOCTh IO LIeHTPaJbHON wacTH H306pa-
XKeHHs, a 3aTeM AHadparMHPYOT OOGBEKTUB TeM GoJblie, yeM

Puc. 93
DKpanul ANA TpanchOpMHUpOBaHHsT H306paxenus
BO BpeMsl MNeYaTaHus

CHIbHee HAKJOHeH 3KpaH. BjnKe pacrnosioKeHHble K LEeHTpy
n3o0paxKeHHus, MpH TedaTaHWH SKCIIOHHPYIOT KOpoye, ueM Bce
OCTaNbHOe H300paxKeHue.

HMHorza TpaHcdopmupoBaHue NPHMEHSIOT AJs MOJYyYeHHs
caTUPHYEeCKHX H300paxKeHHH, NpejHaMePeHHO HCKaxas Hera-
THB BO BpeMs ero neuataHus. Ilasa storo ¢oro6ymary nog ¢oro-
yBeJHUHTeeM BbIrH6alOT B KakKyrw-AH060 H3 CTOPOH, YTO MO-
3BOJISIET PACTATMBAaTb U YAJHHATbH H306paxeHHe. B stom cay-
yae Takxe AuadpparMHpyioT 06beKTHB, YTOOLI MOJYYUTh Heo-
XOJHMBIH 10 Pe3KOCTH IIO3UTHB.

TEXHHKA OBPABOTKH
TO3BUTHBHbLIX ®OTOMATEPHAJIOB

®orobymary c6pabaThiBaiOT B FTOPH30HTAJbHBIX BAaHHOYKAX MK
B BePTHKa/JbHBLIX 0Oaukax Pa3iHuHOH KOHCTPYKIIHH.
BaHHOuKH A/  TPOAB/SIOWINX PACTBOPOB  KeJNaTeNbHO
HMeTb HeCKOJ/IbKO GO/IbILHX pa3MepoB, ueM ¢opmar goToGyMarH.
s ¢ukcupyomux, orée/HBalOUX U APYTHX PacTBOPOB, a
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TaKKe 1J1s1 BOAbl BAHHOUYKH JOJAHBI 6bITh B ABa-TPH pa3a 6oJib-
we ¢opmarta dotobymar. Uem Bhile 6opra y BaHHOYKH, TeM
ona ynoGHee 15 pa6otel. Kaxkiasi BaHHOYKZ JOMKHA ObITh
ripeiHa3zHadena LI KaKoro-au6o OXHOTo pacTBopa, UTo 0cobeH-
HO Ba)XHO Npu obpaboTke LBeTHOH ¢doToGyMaru.

PacrnonaraioT BaHHOYKH Ha CTO/le 1O XONy BelleHHS Npo-
Lecca. KooauuecTBO pacTBOpa B KaXkJ0H BaHHOUKE JOJIXKHO
OblTb JAOCTAaTOYHBIM AJS1 CBOGOJHOIO TNOKPBITHS JIHCTa (oTOGY-
mary. Yem Gosbille pacTBOpa, TeM cTabu/bHee pexxum o6pabort-
K#. B Lensix nojlepkaHus NOCTOSHCTBA TeMIlepaTyphl pact-
BOpa BAaHHOUYKH 1les1ecO06pa3HO MOMeCTHTh B COCYIbl C BOJAOH,
TeMIlepaTypa KOTOPOH COOTBETCTBYET PeKOMeHJaluHH [Js pact-
Bopa. TemnepaTypy BOAbl B COCylax cJeldyeT KOHTPOJHPO-
BaTb H, €CJH HYXHO, J06aB/sTb XOJOLAHYIO HJIH TelJIYIO BOLY.

[lorpy:xatb ¢otobymary B pacTBOpPbI, OCOGEHHO B IPOSB-
JSIOUHH, HYXKHO JOCTAaTOUYHO OBICTPO MNJABHBIM TOJIYKOM B/0Jb
BaHHOUYKH TakK, 4Tobbl ¢poTo6yMara MrHOBEHHO OKasblBasach Ha
JHe BAHHOUKI.

OnymeHHas B nposiBAsiowHii pactBop gorobymara BHayase
CBOpauMBaeTCcsi B CTOPOHY CBeTOYYBCTBUTEJIBHOTO CJ0f, IIO-
5TOMY ee NOAJEePIKHBAIOT 32 Kpas NMuHLeTaMH. [THHUeT BO BpeMms
paboThl NepeMelialoT 1O JHCTY ¢oTobymary, ytobbl Ha ydyacT-
Kax IpHXKHMa He OKasajochb OesblX MATEH.

[1pu GLicTpOM MOrpY:KEHHUH B PacTBOP Ha IOBePXHOCTH ¢o-
To6yMaru MOTYT NOSIBHTBCSI MeJKHe Ny3bIDbKH BO31yXa, KO-
TOpble MellaloT HOPMAbHOMY IIPOSIBJIEHHIO. IDTH IY3bIPbKH
JIEFKO CMBIBAIOTCS, €CJH BaHHOYKY C pacTBOPOM 3HePrHUYHO
NoxKayaThb HJH HeMelJeHHO Iocje IOTPYXKEHHs1 IepeBepHYTh
¢orobymary sMyJbCHOHHBIM CJ0eM BHH3.

B onHOl BaHHOYKe MOXHO OJHOBpeMeHHO 006pabaThiBaTh
HECKOIbKO JIUCTOB ¢oTobyMaru. B 3ToM cayuae JiMcThl morpy-
JKAKOT B NPOABJAIOMIMA PaCTBOP OJMH 3a APYTHM, KaIbli mMo-
CAELYIOWHKIT — MOA Npeblaywnil oTneyatok. BaHHOYKy npu
5TOM CJelyeT 3HepPrHYHO ITOKayMBaTb. Hesab3s Jomyckars,
4TOGBI JIHCTBI (hOTOBYMaru B PacTBOPe IJIOTHO NpPHJerajiud Apyr
K Apyry. Ilo okoHyaHnM o06pabGOTKH JIMCThl BbIHHMAKOT H3
BAHHOYKH B TCH »Ke I0C.1€]0BaTeJbHOCTH, B KaKOH OHM IOTpy-
»KaJuCbh B PacTBop, T. €. ONyUIeHHble B PacTBOP NlePBbIMH, Nep-
BbBIMH H3 Hero M BbIHHMAIOTCH.

[lepeBopaunBass B BaHHOYKe (OTOOYMary HJH IepeHoCs
ee¢ U3 OJHOr0 pacTBOpa B APYTroOH, HYKHO CJeJHTb 3a TeM, YTOObI
¢dotobymara He nepejamblBasach, TaK KakK NPH MepejoMax Ha
M300paKeHHH BO3HHKAIOT NOJIOCHI H Jaxe OTC/auBaHHE 3MYJIb-
CHOHHOTO CJIOSl OT INOAJIOXKKH.
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H3o6paxenie na gorobymare nosisasiercs uepe3 HECKO.ILKO
CeKyHJi focje norpyxenns B pactsop. CHayana nposiBasioTcst
TeMHble neTaiH H3obpaxenus, a 3ateM M Go.ee cBeT/ble. [lo-
yepHeHUe JeTanteldl HAeT OBICTPO M JOCTHTaeT uepe3 onpeaceH-
HblIT OTPE30K BpeMeHH MNMOJHOH cuabl. doTob6ymary He cjielyeT
BHIHHMaTh M3 pacTBopa B Hadaslde NpPOsBJEHHS, TaK Kak NpH
5TOM BO3MOKHO O6pa3oBaHHe Byaau. [1o3HTHBBI MOKHO pac-
cMaTpHBaTh NoJ (oHapeM JHIUb B KOHIlE NPOsIBJAeHHs, NPH 3TOM
HY>KHO YUHTBIBaTb, 4TO H300pakelive NPH LBETHOM OCBELIEHHH
6ylleT Ka3aTbCs MHOTO IIJIOTHee M KOHTpacTHee, yeM npH Ge-
JIOM OCBellEeHHH.

Ecau yactb H306pa)keHHsi nposiBasieTcss 6osee 3HEPrUYHO,
yeM cJelyeT, TO NPOsIBJeHHEe MOXKHO 3aTOPMO3HTb NPOMBIBKOH
BOJIO1 3HePTHYHO [posiBJsIoUierocs yuactka ¢orobymarn. Ha-
06OpOT, ec1d KaKaf-Ju60 4acTb H300paxKEHHS IPOSIBIAETCS
MeJJleHHee, YyeM HYXKHO, TO 3Ty 4acTb (poro6ymarH obpabaThbi-
BalOT TaMIIOHOM, CMOYeHHBbIM B KOHUEHTPHPOBaHHOM pacTBOpe
nposiButessi. Ilpu pab6oTe TaMIOHOM €ro HYXHO CMOYHTb H
3aTeM CJlerKa OTXKaTb, 4TOObl H3JMIUEK NPOSBHTeNas] He pac-
TeKaJscsi 110 BCeH MOBePXHOCTH (horobymaru.

YacTHyHoe HCTpaBJjeHHe 1H300paxKeHHss BO3MOXHO JIHILb
JUIsi TaKoii ¢hoTo6YyMarH, Npoi02KHTeAbHOCTb NMPOSIBJIEHHS KOTO-
poii He MeHee 2,5—3 mux. OLHAKO U B 3TOM CJyyae HCNpaBJe-
HHSl TOrpelHOCTell B H306PaXKEHHH MeTOAOM 3aTOPMaXKHBaHHs
HJU JONPOfABJEHHA OTAeJNbHBIX Y4acTKOB (poTO6YMaru KpaliHe
orpanuyeHHbl. CHJBHO TMePeSKCNOHHPOBAHHLIE HJH Hel03K-
CTIOHHPOBaHHbIe JeTajll H300paieHHs He MOryT ObITb HCNpaB-
JIeHbl AOTIOJTHHTEIbHOH 06pabOTKOH OTAeJNbHbIX Y4acTKOB (OTO-
6ymaru. OO6bIYHO Takas oOpaboTKa MPHUBOAMT K H3MEHEHHIO
TOHA YepHO-6eJsloro HsobpaxkeHns Ha orobymare. Ilpn Hepoc-
TaTOUHOH SKCMO3HUHH H JJHTebHOM NPOsABJIeHUH (HOoTOOYyMaru
yalie BCEro MoJY4yaloT »KeJTOBAaTO-Cepble HM306pakeHus, MNpH
1136BITOYHONH 3KCMNO3ULHH M KOPOTKOM MPOSIBJEHHH — BSiJIble
H 3eJeHOBaThle.

Bosbluoe KOMHYECTBO MMO3HTHBOB, OAHHAKOBBIX MO MJIOT-
HOCTH H KOHTPACTHOCTH, MOXKHO CJeJlaTh TaK: nepBblii (npo6-
HbI) MO3UTHB, OTBeYalollHi BCeM TPeOGOBAHHAM, MOCJe NpOosiB-
Jenus o6pabaTbiBalOT B OCTAHaB/AMBalOLEM pacTBope (6e3 ¢HK-
CHPOBaHHA). DTOT NO3HTHB, NOMeLlElHbIH PRIOM C BaHHOUKOI
C NpOsBUTeNEeM, CJYKHT 3TaJOHOM AJIs CPaBHeHHsi NPH H3ro-
TOBJIEHHHM TNOCJAeAYIOIHX NO3HTHBOB. Bo BpeMms nposiBaeH#s
BCeX TNOCJIeYUHX INO3UTHBOB HX CPAaBHHBAIOT C KOHTDPOJb-
HbIM H J06HBAIOTCS CTAHAAPTHBIX HM306paXKeHHH MPOLOJIKH-
TeJbHOCTBIO IPOosiBJeHMs (orobymard. Haunydine pesy.p-
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tartbl OyAyT B TOM CJydae, eC/d Bce TNMO3HTHBbI 00pabATHIBAIOT
B O/JHOM M TOM K€ PacTBope.

Eule 6osee cTabuJbHbie pe3yqabTaThl MOJgyyaroT NMpH ofpa-
gotre (poro6ymarn B OaykaX. KOHCTpYKUHH 6aukoB H PaMOK
A0 06paboTKIl GOTOOYMAaru CyIecTBYeT OueHb MHOro. B ogHHX
U3 HIX JHCTHl QOTOOYMAarH yK/IaJbIBAIOT B PAMKH M3 MJ1aCTMAC-
cul, @ 3aTeM BCKO PaMKy MOTPY»KalOT NoOYepeHO B PaCTBOPHI,
npelycMOTPeHHBIe Mpolleccom o6paboTkH. B apyrux Gaukax
NPHMEHSIOT PaMKH H3 IJIaCTMACCOBBIX IIJTACTHH, HMEIOWHX [0
yrJas HOXKKH BbICOTOH 4—5 mm. B atom ciayyae Juct ¢otoby-
Mard CBeTOUYBCTBHTEJIbHbIM CJOeM HapyXy VKJalplBalT Ha
T1a1K Y10 NOBEPXHOCTh NJAaCTHHBL, 3aTeM CTAaBAT Ha Hero cJaeaylo-
HLYIO TIACTHHY Tak, 4YTOObl HOXKH ee 1O YIJaM TNPHXKHMaaH
¢doTtodymary. Ha 3Ty niacTHHY yKJIaAbIBAlOT CJAENYIOWHHA JTHCT
coTOOYMArd H Tak NPOAOJKAOT A0 TeX NMOp, NMOKa BCe JHCThHI
He OKa)KyTCA YJIOXKEHHBIMH B OQHH OOIIM#l MakeT uiau He Oy-
AYT M3PacxoioBaHbl BCe M1aCTMACCOBLIe MJIAaCTHHBIL. [lakeT naac-
THH ¢ (oToOyMaroil CKpemyIsloT Pe3HUHOBBIM KOJbLOM HJH Ka-
KHMH-HHOYAb IJIaHKaMH H 1100YepeIHO NOrPYKaIT B HYXKHble
pactBopbl. B npouecce o6paboTku ¢orodymaru B 6aukax pam-
KH M TaKeTbl cJielyeT MOKAayHBaTb, YTOOBl MPOHUCXOAHJO fle-
peMemiMBaHHe PacTBOPOB.

Bauku ynoGHbl M Ass uBeTHBIX (oToGyMar, o6paGoTKa Ko-
TOpbIX TpeOyeT MHOro BPeMeHH, a Ka)kiasi Ornepauus LOJKHa
MPOUCXOAUTL TIPH CTPOro OAHHAKOBBHIX YCJOBUAX. Bauku Xxo-
poLIO COXPAHSIOT TeMNnepaTypy pacTBopa, B HHX Jerko ocylue-
CTBUTb JYiILIEBYI0O BOJHYIO NDPOMBIBKY, COBEpIIEHHO HeO0XO-
JHMYIO A7 1BeTHOH (oTroByMarH.

dorobymary Gosabmoro pasmepa, KOTOpasi He YyMellaeTcst
B BaHHOYKe, MOXHO 0OpabaThiBaTb ¢ NMOMOLLbIO TYOKH HJH BaT-
HOro TaMnoHa. [Iyst 5Toro 3KCNnoHHPOBAaHHBIH JHCT GHoTOGyMarH
HaK/JaJblBalOT Ha KaKylo-JHOO TJaAKYl0 MOBEePXHOCTb, HaIpH-
Mep JIMCT I1acTMacchl MM ¢aHepbl, 1O pa3Mepy PaBHYIO HJH
66abyI0, yeM orodymara. 3ateM JAHCT HOTOGYMAarH OGHJABHO
CMauyHBalOT YHCTOH BOJOH, HMewwel Temnepatypy 18—20°.
Ilocne yero ry6Koit HJIM BaTHBIM TAMIOHOM, XOPOWIO MPOMH-
TaHHBIM pa36aBJieHHbIM MPOSBJ/SAIOIHUM PacTBOPOM, OCTOPOXKHO
NPOTHPAIOT CBETOUYYBCTBHTeJNbHBIH CJOH JO TeX MNOp, IOKa He
6yner mosyueHo MNoJHOUeHHoe H3o0paxkeHue. IlpHkocHOBeHHe
K CBETOYYBCTBHTE/IbHOMY CJIOI0 NOJIXKHO OBITb JIETKHM M PaBHO-
MepHbIM, 4YTOObl He NMOBpelHTb ero. IlpombiBKa, PUKCHPOBaHHe
M npouyue ofepalMt BeAyT Ha TOH »Ke M0BePXHOCTH, HO JIPYTrHMH
rybkaMid HJHM BaTHbIMH TaMIOHaMH.
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[Tocsie mpoiecca NposiBNeHUs NO3HTHBHBIE MaTepuani co-
JepyKHT 3HAUHTETbHOE KOJHYECTBO BElLeCTB IPOSIBJSIOLLErO
pactBopa. JTH BellleCcTBa MNOPTAT (PUKCHPYIOIHH PacTBOp H
4acTO ABASAKTCA NMPHYHHON NOSABJAEHHS pa3HbIX ByaseH, NATEH
v noJoc Ha goroMartepHale.

KopoTkoe npombiBaHie BOLOH NMO3HTHUBHOro oromaTepHana
WJIH €ro ONOJacKHBaHKHe B BOje He MOTYT YJAAaJHTh BellecTB Npo-
SIBUTEJSl U3 CBETOUYBCTBHTEILHOTO C.109 H OCOOEHHO H3 mOX-
JIOXKKH ¢doTobyMaru. BelllecTBa BHIMBIBAIOTCA TPYAHO H TPebyIOT
NPOJOTKUTEILHO NPOMBIBKH oTOMaTepHasia B Boje. Bo Bpemsi
JJAHTeJbHOH NPOMBIBKH B €ro Haya.JbHOH CTaiHH NPOHCXOAUT
JIONPOsiBJIeHHe H300pa)keHHus. ITOT npolecc 158 OJHHX IO3H-
THBOB llesiecoo6paseH, TaK Kak cnoco6CTBYeT Jyuilied npopa-
GoTKe cs1a60 3KCMIOHUPOBAHHBIX JeTated HW300paxeHHs, a AJs
IPYyTHX NO3WTHBOB OH JefiCTBYeT OTPHLATe]bHO, 3arpss3Hss
nusobpaxenue. [Tpouecc nonposiBieHus TPYAHO NOLLAeTCs pery-
JIHPOBAHHIO, BCJEJICTBHE Yero HapyluaeTcs CTaHAAPTHOCTb OG-
paGoTkn ¢oTomMaTepHada U INO3HTHBBL MOJYUYAKOTCS PasHbBIMH
no xapaxrepy nsobpaxkeHus. IlostoMy npu o6paboTke uepHO-
GesbIX M UBETHHIX NO3HTHBHBIX (OTOMaTepHaIoB 1lesecoob-
pa3HO TNIPHMEHATb N pepH BAalUIHe PacTBODPH,
HeMelJIeHHO TNpekpaujawliue AefictBhe nposButens. [lpepw-
BaIOILMH pacTBOp NpeloxpaHseT (GUKCHPYIOLWHHA PacTBOp OT
3arpsi3HeHHsi; TO3UTUBHBIA QoToMarepual — OT TNOSIBJEHHs
ByaJeil, NsiTeH M MNoJa0C, H306paKeHHe — OT JONPOsiBJeHHs.

Ha KauecTBO MO3HTHBA H €ro COXPaHHOCTb BJHRIOT NpoLec-
CBbl, CJelylolllHe 3a NposBJeHHeM H3o0paxeHus. (OcofeHHO
3TO OTHOCHTCS K GHKCHPOBaHH™0, TaK KaK OOHApYyXHTb NOJ-
HOTY ¢uKcHpoBaHHs GoTobymaru 6e3 CNeLHaJbHOIO XHMHue-
CKOTO aHaJH3a HeBO3MOXKHO. IlosToMy yacTo NMpHMeHSIOT ABYX-
BaHHBIA cnccob (HKCHPOBaHHUA, KOTOPLIH He TOJBKO ofecreuu-
BaeT Jyuilee ¢HKCHPOBaHHe (oToMaTepuasa, HO M JdaeT cylue-
CTBEHHYIO 3KOHOMHIO XuMHKATOB. OCylUeCcTBIgeTC Takoe GhHK-
CHpPOBaHHe pas.JHuYHBIMM MeToAaMH. Hanpumep, MoxHO pas-
MEeCTHTb [Be BAaHHOYKH APYT Hak APYroM. Y 106HO, ecaH BepX-
HSIS BAHHOYKA MMeeT KPaH, uepe3 KOTODBIH MOXKHO CJIMTb pacT-
BOP B HHXKHIOIO BaHHOuUKY. [lepBoHaya’abHO MO3HTUBHBIN (hOTO-
MaTepHaJ o6pabaTbiBalOT B TeueHHe 3—5 MuK B HHUXKHel BaH-
HOYKe, @ 3aTeM (OTOMarepHas BBIHIMAIOT W3 3TOH BAHHOYKH,
JaloT CTeub C Hero pacTBOPY M NOTPyKawT Ha 3—5 Mus BO
BTOPYIO BaHHu4Ky. Bo Bpems Bcell o6paboTKH (poTomarepHan
M3 HHKHell BaHHOYKH TlepekJanblBaloT B BepxHioto. [locie
TOro kKak B 1 2 ¢uKcHpyiowero pactBopa BTOPOH BaHHOUKH
Oyner obpaborano 50—70 nosutHBOB pasmepoM 9X12 cm,
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ero nepeiBaioT B HHXKHIOIO BAHHOYKY, 8 B BePXHIOIO 3aJIHBalOT
cpexsHil pactBop. OrpaGoTaHHbI (PUKCHDPYOUWHA pPacTBOP M3
HHXKHeH BAHHOUKH CJHBAlOT B COOPHHMK, TJe OCaXAaloT Me-
Tal1a1HuecKkoe cepebpo.

JByxpacTBopHas o06pa6oTKa NIO3UTHBHOrO goToMaTepHana
nesecoobpasHa M 1A APYTHX ONlepauli, HanpHMep 1J/s Tpo-
MbIBKM BOJOI, OTOeJHBaHHA LBeTHOro (QoromartepuaJa.

Uem TOIIIE MOAJM0KKA GOTOOYMArH, TeM IPOAOIKHTENb-
Hee JO/IKHa ObITb OKOHYaTesJbHas NPOMBIBKA BOJOH: ectH. do-
TOGYMary Ha TOHKOH INOLJIOXKKe JOCTATOYHO IIpOMBITH B NpPO-
ToyHOH BOJe B TeueHHe 30 muw, To ¢oTOGYMary Ha KapTOHHOM
N01J0XKKe HY>KHO IIPOMBIBaTh He MeHee 60 mun.

JIByXpacTBOpHYI0 006paboTKy NMO3HTHBHOro ¢oToMaTepHasa
MOXKHO OCYILeCTBHTb H B 6aukax, pas3MeCTHB HX B HYXHOM IIO-
psiKe Ha J1abopPaTOPHOM CTOJe.

B Goabwux dorosabopatopusix o6paboTky ¢oTodymarn
NPOU3BOAAT B ClelHalbHBIX MallMHAaX, B KOTOPHIX He TOJbKO
nposiBisiercss H3o0paxkeHHe, HO M INPOHCXOUAT BCe OCTaJbHble
orepaillH, BIJIOTh A0 BHLICYLIMBRHHSA NO3HTHBOB. TeMnepartypa
PacTBOPOB H HMX COCTaB NOANEPIKHMBAIOTCA B MalllMHe peryJiH-
PYyIOUMMH NPHGOPAMH, KOTOPble YCTAHABJHBAIOT HYXXHYIO TeM-
nepaTypy BOABI I/l NPOMBIBKH H TeMIepaTypy BO3AyXa s
cymKkH dorobymaru. ECTb MallMHBI C IeyaTarolMM YCTPOH-
CTBOM H C aBTOMAaTHYeCKHUM onpeleZieHHeM pPeXHMa 3KCIOHHPO-
BaHHA H300paxkeHHst Ha ortobyMary. KoHCTpyKUIMH aTHX Ma-
IIHH H HUX TIPOM3BOXHTENBHOCTb BecbMa pasiuyHbl. OAHH H3
HHX paccuuTaHbl Ha o6paboTKy pyJoHHOH ¢oTobymarH, Apy-
rie — Ha JIHCTOBYIO (poToGyMmary.

PACTBOPb! H PEXXHMbI 1J11 OBPABOTKH
YEPHO-BEJIBIX ¢OTOMATEPHAJIOB

INposeasiomue pacTsops

1BeTOBO/i TOH B 4epHO-6eJIOM NO3UTHBE 3aBHCHUT OT INPHPOILI
rajoreiuja cepebpa CBeTO4YBCTBUTENbHOrO CJIOS, COCTaBa Npo-
SIBJISIIOLLETO PacTBopa H ycsioBHH 06paboTKH. TOH H306parkeHus
TPYJIHO NOARAETCSA PETYIHPOBAHUIO, TAK KaK OH MOXKET MEHAThCA
o O4YeHb-MHOTHM NDHYHHAaM, KOTOpPbLIe He BCEra MOXKHO y4eCTb.
Tak, no3urnB OyJeT HMeTb XOJOXHBIH TOH, eC/IM H300pakeHHe
NoJy4eHO Ha KPYNHO3epPHUCTOM ¢oToMaTepHase, HallpuMep Ha
6pomocepebpsiHOi doTobyMmare.

[To Mepe HCTOLUEHHA NpOSABJAIOUIEIO PAacTsopa H3-3a Ha-
KOIJIeHHsl B HeM GDOMHIOB H30Gpa)keH#e BMECTO UHCTO-4ePHOTo
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TOHa GyleT NoJyuyaTbCsl CBET/IO-CEPLIM H CePOBaTO-3€.1eHbIM.
C pas6aBjieHHeM NPOSBJMIONETO PACTBOPA BOAOH H3MeHsleTCsl H
TOH H300pa)KeHHs — OH npuobperaeT TeMm Oojee Tenablil OT-
TeHOK, YeM CHJIbHee pa36aBjeH NPOsiIBUTE]b, OCOGEHHO NMpPH 06-
paGoTke XxJopobpoMocepe6psiHbIX  ¢doToOMaTepuaoB. CKasbl-
BaeTcs Ha [1BeTOBOM TOHe H306paKeHHs1 0 KOHIeHTpalHs LeJ0uH
B TIPOSIBJISAIONIEM PAacTBOpe: ueM GOJiblle HIEJOYH M MeHbLe
GpOMHIIOB B PacTBOpPe, TeM uepHee OyJeT TOH H306pakeHHsl HA
6poMocepebpsHOi oTOGyMare; yeM MeHblle 1IEJI0UYH H 6oJblie
6pOMHJIOB B pacTBope, TeM TenJjee OyJeT TOH H300paKeHHs Ha
xJopo6poMocepeGpsIHBIX H  XJopocepeOpsiHbIX (oTOOGyMarax.
CylecTBYIOT H Jpyrie NpPHYHHbI, OKa3blBalouile BJHsIHHE Ha
UBETOBOH TOH YepHO-6eJIOTO NO3UTHBA.

Taxum o6pa3oMm, NPH H3TOTOBJEHHH 4epHO-6ebiX NOSHTH-
BOB 1les1ecO06Pa3HO 3apaHee M3yUHTb CBOHCTBA HCII0/1b3YeMOro
fpoToMaTepHana, noflobpath Takue yCa0BUs 06pabOTKH, KOTOPble
obecrieunBajy Obl 10J1yueHHe HaWJAyulIHX H306paKeHUH. IDTH
YCJOBHSA MOXHO BbI6pPaThb IO 3KCMOHOTPaMMaM, OTHeyaTaHHbIM
€ OZHOro 06Pa3LOBOro HeratHBa W oOpabOTaHHBIM NPH Pa3HBIX
pekuMax TIposiBJEHHS.

KonnuectBo ¢orobymaru, KOTOpoe MOXHO 06paboTaTth B
1 2 pactBOpa, 3aBHCHT OT ero coctaBa, CBOHCTB ¢oToGyMarH
U ycJI0BHH ee 006pabOTKH.

[To xapakrtepy AeHCTBHS NMpPOABJSAIOIIHE PAaCTBOPb 15 06-
paboTKH uepHO-6eJbiX TO3HUTHBHBIX (DOTOMATepHaJIOB MOXKHO
YCJIOBHO pa3fie/uTb Ha MATKHe, HOPMaJlbHble H KOHTPACTHbIE.

MArkKkue NposiBHTEJ H NPEACTABIAIOT COOOH Ma-
JIOKOHLIEHTPHPOBaHHble pacTBOpbl. OHH paccuuTaHbl Ha o6pa-
60TKY H300pakeHuH, OTHeyaTaHHbIX C KOHTPACTHBIX HeraTu-
BoB. OfHaKO BbIPAaBHHBAIOWHe CBOHACTBA 3THX MNpOsiBUTesel
NPensiTCTBYIOT NOJYYEHHIO NOYepPHEeHHH TaKoH IJIOTHOCTH, KO-
TOpble HeOOXOAUMbI 1715 HOPMaJbHOTO BOCIIPOH3BEIeHH s TEMHBIX
netaneii B mosutHBe. OGLIYHO 1751 KOHTPACTHBIX HETraTHBOB
npouie nogobpath COOTBETCTBYIOHLyIO (poTOOGymMary H o6pabo-
TaTb €e B HOPMaJbHOM TposiBHTesde. MATKHMH NPOSBHTENSIMH
NOJIb3YIOTCA JIMUIb B TeX CJyyasX, KOIAAa XOTAT {0JYYHTb
n3obpaxkeHne B CBeTJIOH TOHAJbHOCTH, HAalpHMep MOPTpeT.

HopManbHbe NpPoaBUHTeEJJH — 3TO PacTBOPHLI,
paccuHTaHHble Ha 06paGOTKY MO3WTHBHOTO ¢$oTroMaTepHana B
TeyeHHe 1,5—3 mun. DTH nposBUTENH B KayeCcTBe YCKOPSIIO-
1IeTO BelecTBa OObIYHO MMEIOT YIJIEKHCAYIO Lesnoub (COny HJH
noraul), 0GecNMeuyHBAIOLYI0 TaKyl0 AaKTHBHOCTb TMPOsIBUTEs,
IpH KOTOPOH 3a KOPOTKOe BpeMsi O6PaGOTKH Ha MO3UTHBHOM
¢oTomaTepHajie obpasyeTcss MaKCHMaJbHOe NouepHeHHe. [loso-
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KNTEeJbHBIM CBOACTBOM HOPMaJjibHbiX NpOsIBHTeMeH SABJAsSIETCH
JIINTesbHAs CTAOMIIBHOCTD MX JeHCTBHSA.

KoHTpacTHbBe NMpPposABHTEJH OTHOCATCS K pa-
CTBOPaM, HMEIOINM TNOBBIIEHHYIO KOHLEHTPauMio BelLeCTB H
[IOYTH BCerja C yBeJHYEeHHbIM KOJNYeCTBOM NPOTHBOBYAlHPY-
joulero BellecTBa (GPOMMCTBIH KasiMi, GeHsoTpuason W Ap.).
Kpome TOro, KOHTPacTHble NMPOSBHTENH COZEPzKaT MHOro Trui-
POXHHOHA; OHY NpelHAa3HaueHbl 1751 06PaGOTKH H306GpaxeHui
uepTeKeil, ¢xem, TeKCTa.

CyluecTBYIOT NpPOSIBJAIOLINE pacTBOPpl CH eIl H aJ b-
H O T O Ha3HauyeHHd, HanpuMep 418 O6PabOTKH TOHHPYIOMHXCS
M CaMOTOHHpYloIHXCcsl ¢orobymMar, JHANMO3HTHBHLIX (oTO-
NJIaCTUHOK, MO3HTHBHBIX KHHOIJIEHOK H IPYTHX IO3HTHUBHbLIX
(poToMaTepHasoB.

M3 MHorouucneHHbIX pelLleNTOB NPOABJAAIOUINX DPacTBOPOB
NPUBOAMM HauboJiee PacnpocTpaHeHHble HJIH PeKOMEHI0BaH-
Hble 17151 06pabOTKH oOINpellefleHHbIX MO3UTHBHLIX ¢oTOMAaTe-
pHaJIOB.

AMMDONIOBBIH TIPOSBHTEND

Boaa (30—456°) . . e v v e v . . 700 M2
Cyabdur HaTpus 6e380nnbm B | -
MeTtaGHCy/IbOUT KalHst . .+ + o & &« » . . 102
BpoMucThit Kamuii . . . . 0 0 0 0w e .. 22
AMHION .« + v 4 o 4 s e o o v v oo .. De
Boga .. . ....¢...40.0...00 L2

PekoMeH0BaH OuyeHb MHOTMMH ¢HpPMaMH 115 o6paboTKu
¢oro6ymaru. OTHOCUTCSI K OJHOPA30BLIM NPOSIBUTENSIM H CO-
xpaHsercs naoxo. O6paGoTaHHoe H3oOpaxkeHHe GyaeT HMeTb
ray6oKo-4epHBbI MM CHHeBaTo-4epHbifl TOH. IIpu yBesinueHnu
OGPOMHCTOTrO KaJjiusl B PACTBOPe MOXHO NOJYYHTb H306pakeHHe
C OJIHBKOBO-KOPHYHeBBHIM TOHOM. OKpacka H3006paKeHHs B
3HAUUTEJBHON CTEeNeHH 3aBHCHUT OT CBOHCTB ¢oTOGYyMaru M ee
06paboTKH.

CBoiicTBa aMHIOJIOBOTO TNPOSIBUTENS CHJbHO 3aBHCAT OT
1eJJOYHOCTH pacTBopa. [lostoMy o0cobo BriCOKHe TpeGOBaHHS
NPelbABASIOT CYJAbQHTY HATPHA, LENOYHOCTD KOTOPOTO HbIBaeT
BeCbMa pasJiMuHa, BCJEACTBHE -4er0 PAacTBOP MPHTOTOBISIOT
takK: B 700 ma BOABI paCTBopH}OT CyJbpHT HATPHS H 106aBASIOT
HeCKosibKO Kanesib 10%-noro cnuproBoro pacrBopa ¢enondra-
JeHHa B KauecTBe mmuKaTopa 3areM B pacTBOp C CyJibHTOM
natpusa BausawT 100 ma 10%-Horo pacrBopa Mertabucy/bduTa
Kaaua (nocsefHHe NOPUHH 3TOTO pacTBopa A0GaBJsIOT MO Kan-
JIIM 10 MOMEHTa HCYe3HOBeHHS PO30BOi OKPAaCKH — NpH3HaKa
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HeATpasiu3anuy CysabhHTa HaTpHA), NOCTe 4Yero B PacTBOp
BBOIAT 6POMHCTBIN Kas M, aMHI0 H JOJHBAIOT BOJOJ 10 06beMa
1 2. TIpOJO/KHTENLHOCT NPOsBJIEHHA — |—2 mun TIpH Tem-
nepaType pactBopa 20°.

I'HApPOXHHOHORBI NPOSBHTEND

Bona (30—45°) . . e e o oo o 700 M2
Cya1bhHT HaTpusa 6e350,11u,m N X
I'napoxuuHoH . . . . . ¢ v oo v oo .. 202
INotamwr . . . v v s o o oo v oo .100e2
Dpomuctelit KaJu#l o o 4 4 6 v o v v o .. 22

Boma . . .. ¢ ¢ 0o o eeeeeae.00 la2a

PexomeHng0BaH OTeueCTBeHHLIMH 3aBOAaMIl 151 06pabOTKH
dorobymar «Konrtabpom», «bpomMnoprper» H NOLOGHBIX I,
Ha KOTODBIX MOXHO NOJYYHTb H306Da)KeHHS] DPas3HblX OTTeH-
KOB KODHYHeBOro IBeTa. XapaKTeD OKPACKH 3aBHCHT OT BeJH-
YHHBl 5KCMNO3HLHM NpPH TNeyaTaHHH H300paxKeHHs 1 CTelleHH
pasbaBJ/leHHs NPOABJAIOUIErO pacTBoOpa.

B nposg.siomen pactBope Ge3 ero pasbabJsenus H3o0paxKe-
HHe OyIeT YeDHO-KOPHUHEBLIM; NPH pa3baB/eHuH pactsopa | : 6
H YyBeJHUeHHH 5KCNO3HLUHH B TPH pasza H3o0paxkeHHe CTaHeT
TeMHO-KOPHYHeBBIM; NPH pa36aBsjeHHd pactBopa 1 : 12 u yBe-
JINUeHHH 5KCNO3HIUY B YeThblPe pasa u3obpaxeHlie OyLeT CBET/IO-
KOPDHYHeBLIM; NpH pa36aBJjieHHH pacTBopa | : 15 H yBesHueHHH
SKCMO3HUHH B LieCTb pa3 H306pa)keHHe INOJYYHTCS KPacHO-
KopHyHeBbIM. TemmepaTypa pacTBopa J0/KHA ObIThb TeM BhLILUE,
yeM Gosiblle cTefeHb pas6abiiens (25—30°).

I'AMUMH-THAPOXHHOHOBBIH TMPOABHTENb

Bona (30—45°) . .. c e e e o o . 700 Ma
Cyabdutr naTpHs 6e3130)1ubm e s e e s .. 00
L {3 O -
THAPOXHMHOH .« . . v v v v o ¢« v v 0o o s Te
Cona Kanbummpoaaﬂﬂaﬂ.. N - X
BpomucToii Katft . o v o o 0o ¢ o o o . . 0,72
Boga . . . ... 00 L2

PexoMennoBan ansi ob6paborku ¢(orobymar, Ha KOTOPBLIX
MOXKHO TIOJIyuaTb H300DaKeHHA pa3Horo oTreHka. LlBetoBble
OTTeHKH Ha H300paK€HHH 3aBHCAT OT CBOHCTB (poToOyMarH,
SKCMO3HLHH NpPH NeyaTaHHH, CTeleHH DasbaB/ieHHsI pacTBopa
H KOJIMYeCTBa BBeJEeHHOTO GDOMHCTOrO KajHs.

Op1eHTHPOBOYHO HM306paxkeHHe OyleT HMeTb ClelyiollHe
1BeTOBble OTTeHKH (Tabs. 27):
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Ta6nanuna 27

LineToBoil ToH Otunocurens- | Crenens Klogg/:‘-*:gio I;Ig;lﬁ?gc)!(r:-
n306paxenns Hast SKcnosu- | pas6aere- | gpovucroro | mpomeaenns,
uns HHS KamHsI, AA MUH
Uepnelil 1 — — 1,5
Tendo-vepuuif 1,6—2,5 1:2 20 3—6
OT TenJ0-4epHoro o 2—4 1:4 40 5—15
KOPHYHEBOIO
OT KopHYHeBOro Mo 4—8 1:8 80 12—15
K PacHO-KOpPHYHEBOTO
MeToa-rHApOXHHOHOBBIH NPOABUTENL
Boga (30—45°%) . . . . . ... ... . T700 M2
Meron .. .. ... e
Cyabdut HaTpust 663B011]1bIH e e e e s e 222
I'nnpoxuHoH . . . . X
Coma KaJIbIlHHHPOBaHHaﬂ e e e e e e e 28
Bpomuerniii Kaouit . . . . o 0o . .. .. le
Bopa .. ......¢..¢c0...00 12z
PekoMenzoBaH «DopTe» Jaa o0pabOTKH pasHbIX

dotrob6ymar. IlpomonkutenbHocTb NposiBieHuss — 1,6—2 mun

1pu TeMmneparype pactBopa 20°.

MeTos-rAPOXHHOHOBH 1

Boma (30—45°) . .
Meroa . .
Cyabdur HanHH 6easomu,m
I'napoxuHoH . . ..
Cona Ka.nbuuﬂuponanﬂaﬂ .
BpoMucThiit kaauii .
Bona

«DPedoTar»

PekoMen0oBaH

APOABHTEND
P (VY
T -
.. ... 352
.. . . be
e e o 0. . 402
S 1
c e e..00 Lo

Jas o6paboTkH pasHbIX

dotobymar. [TpononKuTenbHOCTL NposiBaAeHus — |—3 mun Npu

Temnepatype 20°,

MeT0a-rHAPOXHHOHOBUIH

Boaa (30—45°) . .
Metoa . .
Cyabut na'rpxm GeaBoanLIii
Tnapoxunon . .
Copa KaJ'IbuHHHPOBaHHaﬂ .
BpomucThii Kaaui .
Bona . .

. ..

L L I I}

NPOABHTEND
e o o o o o 700 ma
.. 062
c e e e . 2
e e e 22
15 e
e v .. L0e2
A (S A
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Pexomenuonan oTeyeCTBeHHbBIMH
HbIX KHHONJIEHOK.

3aBOAaMH JJid TO3HUTHB-

npO,IlOJI)KHTeJT bHOCTb [POABJEeHHA KHHO-

niAeHkH —3—4 mun npu Temnepatrype 20°.

MeT0a-rHAPOXHHOHOBBI NpPOsABUTEND

Boma (30—45°) .
Meton
Cynbhut HanHﬂ 6638011HblH
T'uapoxuson . . .

IMorawr . . . .
Bpomucteifi  Kanuit

Boaa

. . . .

-~
(=]

—dxCcod
N

&~

By
;wmmm'ook

. .

cn

. » o

KonTpactHoaelicTByIOMMI NpOABHTENb PEeKOMEHAOBaH HP-
moil «OPBO» ans nosutuBHbIX ¢oronieHoK. [Tpoaomkurednn-

HOCTb NpOfBJeHUA — OT 4 10 5 mun npu Temnepatype 20° C.

MeTtoa-rHAPOXHHOHOBLI A

Bona (30—45°) . .
Metoa .

Cynbhut HanHﬁ 6e313011nbm
I'napoxuHoH .

Cona Kanbuvmupoaauﬂaﬂ .
Bpomuctuiit kanuit .
JInvoHHas kucmoTa . .
MetaGucyibpur Kaausa . .
Boua . . e

NPOABHTE/b

-~
(=
(=]
b

~

ow
—_—_—_OOoOPO

—

e v s e

N

P L = U Y on

N

e e e e ﬂO

MrsrkopaGoralomuii BbIPaBHHBAIOIIHA NPOSBHTENb pPeKo-

MeHJ0BaH «K»

AN NO3HTHBHBIX (I)OTOHJ]QHOK .

ITponomkuTe1bHOCTb NpOsiBeHHst — OT 5 10 10 mun npu Tem-

nepatype 20°.

MeTon-rHAPOXHHOHOBBI i

Boaa (30—45°)
Meton . .
Cyabhut Ha'rpml 6QSBO,IlelH .
TunpoxuHon . . e
Cona KZUIbU.HHHpOBaHHaH .
Bpomuctuiit kanuit .
Bona

Pekomenaosan «Poxap»
Mar pasHoro THna. ITpoaomkuTenbH

NPOSABHTENb

ansa obpabotkH ¢otoby-
0CTb NposBJeHus GoToly-

maru — 2—2,5 mun npu Temnepatype 18—20°.

MeTtoa-ruapoxnHoHoBbI

Boaa (30—45°)
Meton
Cynvdur Ha'rplm 6e33011m>|

. DR
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Puppoxnnon .. . o . o . v oo 0.
flotaw . . . e e e e e e e
Cyabgpat HanHﬂ C e e e e e e e e e
Bpomucrmlit kannii . . . . . L L L0 L
Bopa.. ... ............10

PexomenjgoBan pmiaa 06pabOTKH ByaJHpOBaHHBIX (oToOY-
mar. KonnuyecTBO GPOMHCTOrO KaJjHs MOXHO CHH3UTBb A0 2 e,
ecli BBECTH B PacTBOP GeH30TPHA30:, CGlepxkaHHe KOTOPOro
Ha 1 2 pactsopa ot 0,03 1o 0,05 2, B 3aBHCHMOCTH OT CTelleHH
ByaaH Ha cdoTtobymare. I_IPOLIOJI)KHTeJIbHOCTb NposiBJIeHHss —
OKoJI0 2 mun npu Temnepartype 20°. PactBop GrCTpO HCTOLLE-
eTcH.

—C0
—_bhNO O
PO VR I U

P eHNAOH-rHAPOXHHOHOBLIH NPOSIBHTENb

Bona (40—50°) . .. e e e e o T00 M2
CyJbHT HaTpHA 6e33011Hmu s 4 s 0s s os 15 &
Fumppoxuron . . . . . . . . .. ... .. 42
Cona Kaﬂbunwpoaaunaﬂ L
Bensotpuason . . . e e 0,1
¢eHu110H (wam Me‘mnq)euunon) . o e 0,22
Boxna . ..............110 1 2

PexomennoBaH ¢abpukoii gorobymarn Aas o6paboTKH o-
tobyMar THNa «YHHOPOM». ¥ BelHMuHBasl KOHLEHTpPauHio GeH3o-
TpHasoJa B pacTBOpe, NPOSIBUTEJNDb JIETKO cleaTh 6oJiee KOHT-
pacTHbIM. [1pOJO/IKHTEILHOCTD NPOSIBJIEHHS — 2 MUK TIPH TeM-
nepatype pactBopa 20°.

P eHHAOH-THAPOXHHOHOBLH NPOABHTEND

Boxa (40—50°) . . . . .. . . . 700 aa
CyJaoUT HaTpHs 6e313011m,m ... l6e
THAPOXHHOH . . . . . . .+ . . . . e 222
Cona KaJlbILHHHPOBaHHaﬂ e e . 222
BpomucThift Kaauii . . e v v e . 4o
QeHHIOH (HJaH MeTan)eHHnon) ... Ole
Bopa . . .. .... ... .m0 la

PexoMenjoBaH s Jio6blX (otofyMar, NO3HTHBHBIX ¢oTO-

TJIeHOK, AHANO3UTHUBHLIX (OTOMJIaCTHHOK. [Tpofo/xuTeNbHCCTD
NposiBJieHUs1 — oT 2 10 4 mun npH TeMnepatype 20°.

I'napoXnHOHOBHIN NPOsABHTENb KOHUEHTPHPOBAHHLI

PactreBop A
Boaa 30—45°) .. . ... ... ... .700 M2
MetaGucynbdur xanus . . . . . . . . .. 402
InapoxHHOH . . . . . . . . . . .. ... 40e¢
bpomucTmiit kaynuit . . . ... ... .. 8e
Boga . . ..............00 12
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Pactsop B

ERKOE KaH « v+ 4 o « ¢+ o o« « « « « « . 1002
Bofa XOMOAHAR © v v ¢« & 4 o o o o « c B0 12

KonTpacTHopaGoTaolHii NposiBUTE1b PeKOMeHI0BaH ¢up-
moit «OPBO» n1s ¢gorobymar. PaBounit pacTBOP NPHIOTOBJSIOT
cMeLIMBaHHeM: pactBopa A—1 uactb, pactBopa B — 1 uacth
H Boabl — 2 yacTH. [IponoaxuTebHOCTL nposiBaeHus — ot 40
10 50 cex mpu Teanepatype 20°.

MeToa-THAPOXHHOHOBLIK NPOABHTEND
(KOHLIeHTPHPOBAHHBINH)

PactBop A
Boma 30—45°) . v 4 4 4 v e e v 0 0 e . . 500 M2
Meron . . .. ... .......... He
Cynbdut HaTpHa OGe3somubit . » . » . . . 70 e
Boaa . . .. .. ... ... 00 L2
Pacteop B
Boaa (30—45°%) . . . . .. . ... .. . 500 M2
Cyabdur narpus Ge3BojHbilf . « » » » . . 50 2
TmgpoxwHoH . . . . . .« . v . . .. .. 1Te

Boxza . . .. ......¢......0 12

Pactsop B
Coja KaJbUMHHPOBAHHAN + v & & o« « « . . 60 ¢
Boga . . . ......0..0. . 00 12
PekomeHnaoBaH «@edora» L1 o6biXx ¢oTrobymar.

IlposiBuTeNnb OTHOCHTCA K yHHMBepca/bHbIM, TaK Kak H3 3amac-
HblX pacTBOPOB MOMKHO IIPHIOTOBHTb DabO4YMil NpPOABHTE/b
BecbMa DasHbIX CBOHCTB. 3aracuble PacTBOPbI COXPaHSIOTCS
oueHb 0ro. HawuGosee yacto mpHMeHsieTCsl C/elywolluil pa-
6ouuii pactBop: pactBopa A — 1 uactb, pactBopa B — 1 yacrp,
pacteopa B — 1 yacTb H Boabl — 3 4acTH; Ha Kaxablil JIUTP pa-
Gouero pactBopa jnobasastoT ot 0,5 1o 1 2 6pomucToro Kajus.
YMeHbLIAA KOJUYECTBO pacTBopa A B paboyeM pacTBope, NMoJay-
yaloT Gojiee KOHTPACTHBIH NPOSIBHTENb; YMEHbIas KOJMUYECTBO
pactBopa b, mosnyuator Goslee MATKuE nposiBHTeNb. OueHb MST-
KopaboTallyil POsBUTE]b COCTOHT M3 3anacHbIX pacTBOPOB
A un B.

[IpononxuTeabHocTb nposs/eHuss — oT 1,5 1o 3 mun npu
temnepatype 20°.
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P eHHAOH-THAPOXHHOHOBBIA MPOABHTEND
(KOHUEHTPHPOBAHHEI)

Bopa (40—50°) . e e e e e s 700 Ma
CynbhHT HanHH 6e380)1Hbm e e v 00 902
I'uapoxuHoH . . . . e P2 ]
Coaa Kanbuu}mposauﬂaﬂ e e s e e e e .. 602
DpoMucThi Katuli . . . . .« v v 4 . o . . 0,252
Bensotphaszon . . . . e v e e s 02e
Perugon  (HAH Me'runq)elmllon) s e e .. 00
Boga.. ... ............00 12

o

Pexomennosan ans Jwo6bix ¢ortobymar. Pabounit pactBop
NPUTOTOBJASIIOT pa3faBJjleHHeM 3amacHoOro pacTBopa BOJOH B
cooTHomeHHn 1 : 1. [IponoskuTesIbHOCTE MPOsIBJIEHHA — OT 45
10 60 cex npu Temnepatype 20°.

MeToJ-rHAPOXHHOH-TIHIHHOBLIH NPOABUTEND

(KOHLeHTPHPOBAHHKI)
Boza (40—50°) . . .. ... ... . . 700 42
Meron . . . .. ... e e e e . 222
CyanpHT HaTpHs GeSBongm e e s e e .. D02
TuppoxuHoH . . . . . . . . ¢4 v .. 1le
Cona KaJIbLLHHHpOBaHHaﬂ. I L
BpomucThiit Kaamit . . . . .. .. .. .. b5be
23 | O O O
Boga . . . ... .0 la
PekoMeHa0BaH «3JHCKO» I o6paboTKH  JIIOGbIX

¢dorobymar. 3anacHoil pacTBOp AOMXKeH ObiTb NpPO3pauyHbiM H
MOxKeT HMeTb HeGoJ/ibllyo OKpacky. Pa6ounii pactsop mnpuro-
TOBJIAIOT pa3baBjieHHeM BOLOH 3amacHOro pacrsopa B COOTHO-
meHnn 1@ 1. TTpodo/KHTETbHOCTL MpOsiBJAeHHsT — oT 1,5 1o
6 mun npu TeMnepartype pactBopa 20° (B 3aBHCHMOCTH GT BHAA
toTo6ymMarn H KesJaeMOro xapakTepa H3o6paxkeHus). Uem
MeHblue pa3zbaB/ieH 3amacHoi pacTBOP, TeM KOHTpacTHee Gy-
JeT NpOosiBHTEb, H HAoO0pOT — ueM GoJbiue pas3baBieH 3a-
nacHof pacTBop, TeM Msarde oH 6yl1eT paboTaTh.

MeToa-rHAPOXHHOHOBLIH NPOSBHTEIb
(n151 ABYXPacTBOPHOTO NpPOSsIBJIENHS)
I-hpactBoOp
Boaa (30—45°) . e e v s e e v e .. . 700
Metoa . . e e e e e .. b
Cyandut HanHﬂ 6eSBOJIHblH B 11
I'nppoxunon . e e e e e e e e e 2
Bpomucthiit xaamit . . . . . ... 0 0.0 2
XJopHCTRiA BaTpRA . . . . . . . . ... O
Bopa . . . .............00 1
2-fipactBoOp
Cola KaNbUHHHPOBAHHAAN . . . . « « o « . 90
210 I (I |

N DD Ty
N O N

LY
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PexomenaoBan ans 06paboTku ¢GoToOymMard nocjeloBaTesb-
HO B JAByX pacTtBopax. IlepsoHayanbHo ¢oTobymary norpy-
aioT B 1-# pactBop Ha 30—40 cex, B KOTOpoM H30GpaxkeHHe
efBa nosBaseTrcs. 3areMm coTobymary Ge3 OMOJacKMBaHUS B
pojie nepeHocAT BO 2-H pacTBop Ha 30—45 cex. Temnepatypa
pacTBOpoB jo/kHa Gbith 20°. IlpogomxkuTesIbHOCTL NpOsiBJe-
1WA 3aBHCHT OT CBOHCTB ¢poroOyMard, 5KCHNO3HUMH NPH Medya-
TaHHUH H300paKeHHs C HeraTUBAa WU XapakTepa IO3UTHBA.

Mponrsutens ana camosupHpylomuxcst dorodymar

Pactsop A
Boga 30—45°) .. . . . .. . ... .. 400 M2
I‘anoxcunammcynb(ba‘r . .. .. 24e
STquoxcuaTunr'apa(pelmneﬂnuamuﬂq.'Ib(pa'r . 4,5 ¢
Boaa . . ... .. ...+ 00500 M2
PactBop B
Boxa (30—45°) . . e e s s o o . 400 M2
CynndHt HaTpHSA 5e3BOlIHHH P
bBpomucThii Kaauh . . o » o v o . . . .. 05e
Ilotawt . . . . v v v v v o v v v oo . Ne
Boma . . ... .. e e .. . 00500 M2

PactBop A BjHBalT B pacTBOp B npu HenpepblIBHOM Mome-
muBaiun., CaMoBHpHpylowHecss (oTto6yMaru, B 3aBUCHMOCTH
0T BHAA, O003HAYEHHOrO Ha YNAaKOBKe, MO3BOJSIOT MOJYYHTb
KODHYHeBOe, 3eJeHOoe HJIH CHHee u3o0paxenue. [1pogo/mkuTenb-
1IOCTb NPOSIBJIEHUST — OKOJIO 5 mun NpH Temnepatrype 20°.

Nposeasouse-hukcHpylounid pacraop

Boma (40—50°% . . .. . .4 ¢ . .. 2000 M2
Meror . . ... .. B I
Cyasput HanHH 6eanonﬂbm e e e e ... 332
THAPOXHHOH . . . . . . . . v o o o oo . 172
Exnkuit natp . T (O
ANlOMOKaNHeBgie KBacuu e e s e e e e . e
Beusorpuason . . . . . . . .. O
TuocyabdaT HaTpusA Kpucmnmmecxuu .. 60 2
Boga . . .. ... ........110 la

PekomeHioBaH a5t 6pomocepebpsiibix ©ymar. Ilpoxosnxu-
TeILHOCTb 00PaBGOTKH — OKoJ1o 3 mun npH Temneparype 20°.

PuKcupylouHe PacTBopH
KHcnbtii ¢uKcaK CTaHAapTHBIH

Bora (60—70°) . e e . e e e o 700 M
Tuocyandar HanHS{ KpHCTannuquKu"i .. . 260 2
Cyab(uT HaTpus Ge3BOAHBLIA . . . .+ o . 25 e
Cepuast xucnora (10%-uast) . . . o 4 . 50 ma
Boaa v v o ¢ e v v e e 00 L2
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Yeepxaen 'OCTom 5779—57 ans oTeyeCTBeHHBIX (HOTO-
Gymar; npHuroiel ajas o6paGoTKH H APYrHX NMO3HTHBHBEIX ¢oTo-
MAaTCPHAJIOB.

Kucanii dukcam ( «Opeo-300» )

Boga (60—70°) . . . . . . .. .. ... 700 ma
TuocynnhaT HaTpPHA KPHCTaNAHYeCKHH . . . 200 e
MetaGHCyIbhUT Kaaua . . . . . . . . .. 20 e
Boga.. . . ... ... P (I N ]

PekomenioBan ¢upmoii «OPBO» ans o6paGoTku  jofnix
doTobyMar M APYrHX MO3UTHBHBIX (hOTOMATEPHANIOB.

Kncapth ayGoawmi ¢uxcax

Boga (45—50%) . . . . . . . . .. o« o+ 100 M2
TrocynutaT HaTpHA Kpncrannnqecxnu ... 240 2
Cyauur HatpHs ©Oe3Bofgwmbifi . . . . . . . 15e
YKcycHas KHCJAOTA JIEASIHAT o o o o« o & . 17 M2
AJIOMOKA/IHeBble KBACLBI . « o o » o o o+ .« 15 &
Boga . . ... ... B D

PexkomenaoBal a5 06paGOTKH JIOOBIX MO3HTHBHBEIX (HOTO-
MaTepHaJsIoB.

PacTteopn, npepoBaioumue
nposaBJeHue

YKCYCHOKHC/BIH NpepbiBaTend

Ykeycuasas kucjora (28%-masm) .. .. . 48 ma
Boaa . . . .. ... B .
YKcycHokHCauli npepbiBateab ( «Opso-203» )
Boma .. . ......... e e e e 700 ma
CyabdarT HATPHA . . . . + « v o « « « . . 100 2
YkcycHas KHCJOTa neuﬂnaﬂ c o e e oo 2 M
Boma . . . .. .... .. N (S O

PekoMeHa0BaHbl /1 06pabOTKH JIIOObIX MO3HTHBHBLIX (OTO-
MaTepHa/aoB ¥ NpekpauleHus AeHCTBUA NPOABUTeNS B (DUKCH-
pyloweM pactnope.

Ay6fune pacTBophn
®opmaauHOBBIH Ayonteab ( «Opeo-401»)

Qopyvaaun 40% -upiit Gopmanvierun) . . . 120 ma
Boaa. . . ... 0. o 1a

Anomoxeacuosstit Ky6uress ( «Opso-400» )

Boaa .. . ... ... ... ... . 700 ma
AMOMOKa/NMEBbIE KBACULI « + o « o o » . . 100 2
Boﬂa ... L o (o] 1]
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PexomennoBanb ¢dupmoit «OPBO» nna no6biX NO3UTHBHBIX
(oromaTepuaJsoB nocje o6paGoTKH MX B QHKCHDPYIOLIEM pacT-
Bope. IlpomomxurenbHoctb Ay6Gienusi — ot 5 no 10 mun.

Cra6uavsupywmue
PACTBOPH

TroMoueBHHHLH CTaGHAN3ATOP

Boz(a(3040°).............500»4/1
TunomoueBnna . . . P
YKcycHasi KHCa0Ta nenfmaﬂ c e e e e o 10 M
Boga . . .. .. ... w0 12

PexomenjoBan ansi crabuiusanuu HsobpakeHus Ha ¢oTo-
6yMare, nposBJeHHOH H KOPOTKO NpoMbiToH B Boje. Ilponon-
JKHTENBHOCTh 06paGOTKH GOTOGyMaru — OKoJ0 3 MuM NpPH
Temnepatype 20°.

3ateM ¢oTobymary OMNOJACKHBAIOT H C IOBEPXHOCTH ee
TUIATeNbHO YJAASI0T CTabUJIK3aTOP CAYBAaHHEM HWJH POMOKa-
TeJbHOH GyMarodl M 0e3 NPOMBIBKH ¢orobymMary cyart.

Conosmii cTabuanzarop

Boaa xonoamast . . . . . . . . . . .., 700 M2
I'excametadocdar HanHﬂ e e s e e e e . 22
Cola KaJbLMHHPOBAHHAA . .+ o &+ & « « » . 102
Borza . . ... ...+ c.. 0 12

PekomennoBaH Aas o6paboTku ¢GoTo6yMaru ¢ Hesbio Jy4-
mefl COXpaHHOCTH U306paxKeHHsl 1 YCKODeHHS! MPOMBIBKU oTo-
maTephasna. dotobymary nocie ¢pukCHpoBaHHA 06paGaThiBaIOT
B COJOBOM pacTBope He Gosee- 2—3 mur, KOTOPBIH HeHTpasin-
3yeT CCTaBIIYIOCA KHCJIOTY B 3MYJBCHOHHOM CJI0€ H B NOLJIOXK-
Ke, BCJIeJICTBHE Yero 3aKJIuhTeJbHasi NPOMBIBKA MOXKET ObiTb
cokpaileHa Ha %/,. 3aBblllleHHe NPOJOJKUTENbHOCTH 06pa6oTKu
B CO/JOBOM pacTBOpPe H/IH NOBbILIEHHE €r0 KOHIEHTPALMK NpH-
BOAHT K CKPYYHBaHHIO GOTOGYMAru H NOXKEJTEHHIO NMPH Trops-
yel CyLuKe.

OxpalunBaiciye PacTsopw

OkpawmwunBailue— Npouecc, ¢ MNOMOUIbIO KOTOPOTO
yepHO-6Gesl0e 1103UTHBHCE H306paKeHHe OKPalIHBAIOT B KOPHY-
HeBbIH, 3e/leHbll, KPacHbI, CUHHH W JPyTHe 1BeTa.

OkpawinBaHue uepHO-6GeJioro H306payKeHUsl HasbiBalOT T O-
HUDOBAaHHEM, WIH BHPHDPOBAllHeEM.

[Ipu npouecce, NTPOBOJIHMOM B OJIHOM pacTBOpe, MeTaJjllH-
yeckoe cepe6po B pe3yabTaTe XMMHUECKMX peakUHH npespa-
11aeTcs B OKpallleHHOe COeAHHelHe, KOTOpoe npujaeT u3obpa-
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»KCHHUIO onpejeneHHblH UBeT. Hanpumep, H3oOpaxeHHe CHHero
1BeTa IoJyyaeTcs 1O Cjleldyloiueil peakLHH:

3Ag -+ 4K, [Fe (CN),] - 4NH,Fe (SO,),=
=Fe, [Fe (CN),], - Ag, [Fe (CN),] -~ 2 (NH,), SO, - 6K ,SO,.

I'lpu npouecce, Tpe6yolieM He MeHee ABYX pa3fe’bHbIX pacT-
BOpoB: 0THeauBaloUler 0, B KOTOPOM OKHCIfleTCs Me-
Taj/114yeckoe cepebpo, H O K P alu U B 2 10 Il € T 0, B KOTOPOM
OKHCJIeHHOe cepeGpO NepeBOINTCS B OKpallleHHOe COe1HHeHHe,
H3obpakeHHe KOPHUHEBOro LiBeTa IOJyuaeTcsi MO Clelylollei
peakUHH:

I. Ag, [Fe(CN),] 4 4KBr =K, [Fe (CN),] 4 4AgBr;
I1. 2AgBr-Na,S=Ag,S--2NaBr.

O;iHopacTBOpHBI Npolecc NpocT B pa0oTe H I03BOJSET
1na6a101aTh 3a OKpailMBaHHeM M300pakeHHs BO Bpemsi obpa-
60Tk oTomarepnana. OnHAKO 4acTO INPEANOYHTAIOT IMOJIb30-
BaTbCs ABYXPacCTBOPHBIM IPOLLECCOM, NOTOMY YTO pery.J1HpoBa-
HHeM TNPOJOIKHTEIbHOCTH 00paboTkil doToMaTepHana B OTOe-
JIHBAIOLleM M OKpAlUMBAIOLeM pPacTBOPAX MOXKHO MOJYYHTb
H306pakeHHs1 Pas3JUYHOrO 1BeTOBOrO OTTEHKaA.

CyiuecTByeT MpolLlecC OKpaliMBaHHs, Ha3biBaeMbl# I p O T-
PaBHBM TOIHpPOBAHUeNM B sToMm npouecce okpa-
LUeHHOe H300pa)keHHe TOJyyaioT 3a CyeT OpPraHHyYeCKHX Kpa-
cuTeJiefl, OCaKAAIOIMXCA Ha TeX YyyacTKaX ¢oromaTepHala,
Ha KOTOpPbIX H306paiKeHHe H3 MeTaJjJIHYecKoro cepe6pa OblLio
nepeBeeHO TNPOTPaBHbIM PacTBOPOM B Kakoe-1HOO COelHHe-
HHe, HanpuMep #ojarcroe cepe6po. Kpacureab cosgaer H3o-
OpazKeHHe COOTBETCTBEHHO ObIBLLEMY CepebPsSHOMY H300paxKeHHI0
na ¢oromarepuane. IlporpaBHOe TOHHPOBaHHe CKJaAblBaeTCs
H3 CJeAYIOLMX oONlepaluHi: 06pabOTKH H300pa)KeHHs B Mpo-
TPAaBHOM DacTBOpe, BOXHOH NPOMBIBKH, OKDallHBaHHs, BOXHOH
IIPOMBIBKH, OCBETJIEHHS H OKOHYaTeTbHOH BOJHOH NPOMBIBKH.
IlpoTpaBHbIM TOHHPOBAHHEM MOMKHO TNOJYYHTb H300paK€HHA
KOPHYHEBOro, KpacHOro, 3e/eHOr0, OPaHxKeBOTO H (puoJeTO-
BOro liBeTa.

UepHo-Oesbie MO3UTHBBI, NPeHAa3HAayYeHHble A5 OKpalluBa-
HH$, JOJKHBI ObiTb 1PaBHJIbHO 3KCIIOHHPOBAHBI BO BpeMsa Meya-
TaHHs H NPaBHUJIbHO NPOSB/IEHbl, TaK KaK HeL0OpPOKauecTBeH-
Hble U300PaKeHHs OKPAILMBAIOTCA NJI0OX0, OCOOEHHO ByaJsHpoO-
BaHHble. Ec/iM Ha NoO3HTUBe eCTb Byalsb, ee CjelyeT YAaJHTb C
doToMaTepHana K0 ero oxkpawusBaHua. HemocrarouHoe ¢HKCH-
poBaHHe HJIH CJHMIUKOM KOPOTKas HpoMblBKa coroMmarepHasa
SIBJISIIOTCA TPHYHHOH MNsATEH Ha OKPaLIeHHOM H300DaXKeHMH.
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HexoTtopble npouecchl OKpaliMBaHHA YCHJIHBAIOT HJIH ocJiab-
JISIIOT yepHO-6esloe H300paxceHHe, NOITOMY /A YCHJIHWBAIOUIHX
NpoOLeCcCOB TIPABHJbHO 3IKCIOHHMPOBAHHOE H300pa)KeHHe He-
MHOT'O HelloNpOsBASHOT, a ANA ocaab/sonX NPoLeccoB — He-
MHOTO IePenposiBAAIOT, He NONyckKas NpH 3TOM oOpasoBaHHs
BYaJiH.

C nosiBleHHeM 1LBeTHOH (oTorpaduy TOHHPOBaHHE YepHO-
6eblX 11306paKeHHH CTalH NPHMEHATb PeNKO, IJaBHbIM o0pa-
30M JJIS OKpallMBaHUA JHaNnO3HTHBOB.

KpacHo-KopHuHeBBIH OKpamIuBaTesb
(onHOpACTBOPHRIH)

Bona (30—45°) . e o . . . 700 M2
JIHMOHHOKHCALIH Kamm Tpexsamemeuuuu . 875 ¢
CepHOoKHCaast Melb KpHCTajaluueckas . . . 6,7 ¢
JKenesocnuepomueTulh Kanuit . . . . . . . 6Ge
Boga . . . ... .. .4 ¢eese.00 12

PekOMEHIIOBAaH /1A OKPAaLWIMBaHHsl TIO3HTHBHOI'O H300pake-
HHfA, MMEWIEro MOBBI W EeHHY NJAOTHOCTSL. [lo-
3WTHBHBIH (pOTOMaTepHas, XOpouo (MKCHPOBAaHHEIH U I1POMBITBIH
0o6pa6aTbiBaloT NPH 6e/I0M OCBELlEHHH B OKPAlIHBAIOIEM pacT-
BOPe N0 MOJY4YeHHs1 HY>KHOrO lBeTa: TeMHO-KPaCHOro, KOpHy-
HeBOro, KpaCHO-KOPHUHEBOT0 WK KapMuHHoro. I1ponomxurens-
HOCTb 06paGOTKH 3aBHCHT OT CBOHCTB MO3HTUBHOIO (pOTOMATe-
pHaja, ero nposiBJleHHA M MHOTHX APYTHX CBOHCTB M NMPOAOJ-
xaetcst oT 15 cex no 20 mun. Ilocne okpacku coTomatepualn
NPOMBIBAIOT B HENPOTOYHOH BOJAE B TeueHHe D MuH, TIPU Helpe-
PbIBHOM NMOKayHBaHHH BaHHOYKH.

CHHNH  oKXpalrMBaTeab
(oaHOpaCTBOP Hbif)

Boma .. ... e e e e e s e e e e . 100 Ma
)Kcncsocnneponucrbm Kaauit . . . .. .. 4e
JIMMOHHOaMMHAYHOE Xene3o 3cnaenoe . . . . 4,52
BHHHASI KHCJIOTA + v o « « & o+ &« » . . L,be
Boma . . . ..+ttt eee..00 12

PekoMeHJ0BaH AJi OKpallHBaHHSt MO3WTHBHOIO H306paxe-
HH5, HUMEIOIEero NOHMUKXEeHHY MNJAOTHOCTSL. [lo-
3UTUBHbIH (poTOMaTepHas, XOPOoLIO OTGHKCHPOBAHHBI H NPOMBI-
ThIf, 06pabaThiBalOT MPH 6€JI0M OCBELIEHHH B TeueHHe 3—5 mun
npu Temnepatype pactBopa 20°. 3aTeM ¢oTOMaTepHan Mpombi-
BaoT B Bofle o1 10 no 15 mun.
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Tenno-KopHUHEBLIH OKDAUWIHBATEND
{(aByxpacTsopublit)

OTtdennBaTtennb
Boaa .. ... ... ... .4 ¢ee..T00 m2
JKeneszocunepoaucTsii Kaauig . . . . . . . 060 e
DpomucToit kanut . . . . . ... .. .. 42
Boga . . ... ...........00 la

B 3TOM pactBope NO3HTHBHbII MaTepHa] ofGpaGaThiBaeTcs
JI0 TeX Nop, MoKa H306pa)KeHHe TMOUTH MOJHOCTBIO He HCUe3HeT
M OCTAaHYTCH JIWib €1aG0 BUAHMBle KOPHUHEBbIE CJ/elbl.

3atem ¢oTomaTepraa MPOMBIBAIOT B MPOTOYHOH BoJe He
Medee 10 mun u okpamuBaioT B TeueHHe 30—60 cex npH Temmne-
patype 18—25°.

OkpawWBaTeab

CepHHCTBI HATPHHR KDHCTaJJHUeCKHH ., . . O 2
Bona . . . ... .. ........0 lla

[locne okpamuBaHKus oTOMaTepHan MPOMBIBAIOT B MPOTOY-
HOU Boae 30—40 mun.

KopHuteBblii oKpaluHBaTeab
(TpexpacTBopHblil)

Ot6eanBaTenn
Boaa . . . . . s e e e e w s s 700 M2

MenesocuneporucTeil KasHii o« « . . . . . 0902
Bpomuctaiét Kanutt . . . . ... .. ... 102
Coxa KaNbUHHHPOBAHHAN o + o &+ « » » «» . 202
Bopa . . . ... ..........00 12

®oromarepuan 1o 06paboTKH B OTGeNHBaloLleM pDacTBope
Jo/KeH GbITb MOrpy»eH Ha 2 muwn B 2% -Hblll pacTBOP YKCYCHOH
KHCJIOThI, 3aTeM XOPOLIO npombiT. M306paxenne o6pabaThiBalOT
B orGenuBartese 40 TeX NOP, NMOKa Ha 3MYJbCHOHHOM CJIOe OC=
TaHyTCA JHWb cJjabble KOPHUHeBble cjaenbl nosutuBa. [Jocse
3TOro poTomMarepHas NMPOMBLIBAIOT B MPOTOYHOH BOJe B TeueHue
10—15 mun 1 OKpaUIMBAIOT B CJAeAYIOLIEM PacTBoOpe:

OxpawnBaTelb
Bona .. .. .. ..o, .T00 M
THOMOUEBHHA . . &+ ¢ ¢« & o o o s o o o . 02
Bpomuernift kanuit . o . . . . . ... 402
Exgufi matp .« . v v o v v v o v o w .. 3o
Boma.. . ..............00 la

OxpawrBanie BeAyT B pacTBOpe NnpH Temneparype 18—25°
JI0 MOsIBJIeHHs! KOPHUYHEBOro H306pa)KeHHst HOPMa/bHOH MJ0T-
HocTH. 3aBepluaetcsti o6paboTKa QoroMaTepHana MPOMBIBKOH
B NpoTOYHON Boje B TeueHue 30—40 mun.
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3eaenwid oKpawrupatenb
(TpexpacTBOpHbIit)

OTt6ennBaTenn
Boaa . v « ¢ v v v v vt v s e . . 100 2
ASOTHOKHCABIM CBHHCIl . . 4 + o o o« « o » 172
JKenesocuHepogucThiit anmﬁ .« s e e .. 102
AsotHas kucaora (10%-mas) . . . ... . 10 ma
Bomga . . ... .....¢.¢¢ee..0012

@doTtoMarepHas, HUMeOMME NOHMIKEHHYIO TNJOTHOCTH H306-
paxkeHus, obpabaTbiBaeTcs B TeueHHe 4—3 mur B OoTGeaUBaIO-
lleM pacTBope. 3aTeM HPOMBIBAETCSA B BOJe 10 NNOJTHOTO yAaleHH
OKpackH B TeueHHe 20—25 mun. Ilociie 3TOoro mnsofpaxeHue
OKpalMBaloT B CJelyIOlleM pacTBope:

OxpawmuBaTelds
Boma .. .. .. ...t e oo . 100 mr
JKene3oaMMHAYHEIE KBACHEL « + « o » » » o 102
JByxpoMOBOKHCALIH Kanuii « » « o ¢ o o o Do
BpOMHCTLIN Kauil v v o o o & o » o o o » D2
Boaza.. . . . ¢ ¢ v e eeeeesecB 12

Oxpamnpanue H3o6paxkeHusl NPOAOTKAETCA 3 MUH, 3aTeM
cJleLyeT NIPOMBIBKA B NTPOTOYHOH BOJIE€ B TeueHHE D MUH.

YCTpaHeHHA KeJTOrO OKpaulMBaHHs ¢oTomarepuana noc-
THUTAIOT NyTeM 06paGOTKH NO3UTHBA B TeueHHE HECKOJbKHX MH-
HYT B pacTBOpe CJIeAYIOLIETO COCTaBa:

OcBetantens

Boga .. ... ......la
AzoTHas KHCJIOTa (10% Hail) e e o s o 00 M2

3asepuiaercss o6paboTka q)OTomaTepnaJla NIPOMBIBKOH €ro
B npoTouHo#l Boxe B Teuenne 10—15 mumn.

PACTBOPBI B PE)XHMbBI AJI1 OBPABOTKH LIBETHOH
90TOBYMATH OTEYECTBEHHOI'O [TPOM3BOJCTBA

Mpossasiowmnii pacteop

PactBop A
Boaa (22—25°) . . . . ¢ v v v o o o v s 400 M2
Tpuaon B . . . . P
I‘anOKCHnaMHHchIb(LaT e . 2
Smnoxcuamnnapa¢ennnexmnamnﬂcynb¢>a'{‘ . 4,5 2
Boma . . .. ... .. .« v« « . 0 500 Ma
Pactsop b
Boma (22—25°) . . . . s ¢ v v v 4 o s« 400 M2
TpHJlOHB..............-. le
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BpomucTeth Kanud . . . . ... .... 0062
Cyapdur narpusa Ge3sogHbit « » « « « » « 052
IMoTaws + v & v v v v o v v v o o o o s 80 2
Boga . . ....¢e.eee... . .00500 M

PaGouuii pacTBOp NPHTOTOBJSIOT BJHBaHHeM pacTBopa A B
pactBop B IipH HenpepbiBHOM NepeMeLIHBaHHH.

[1ponomkHTeNILHOCTb NPOsIBJIERIS PoToGyMaru «PoTouseT-1»
i «dortouBer-2» — 3 mun TPH Temmepatype 184-0,5°.

I1poMbiBKa B npoToyHo# Bode dotoGymarn «@orouser-1» —
10 mun, «®otouser-2» — 5 Mun NPH TeMnepaType He Bblwe 13°

INpepuiarowni pactTeop
PactBop A
Boma (25—30°) . . . . ..+ . oo v o . . 400 M2
QocopHOKHCABINR Kaluit OfHO3aMmewieHHHH . 9 2

QoCHOPHOKHCLI HATPHH [ABy3aMeiieHHw#l . 9 2
Boga . . ... ... ... . .000500 s

Pacteopb

Boma (60—70°) . . ... ... ..., .300 M
TuocynbsdaT HaTpHa KpucTaanduecknit . . . 160 2
BensoncynbGUHOBOKHC/BIA HaTpHit . . . . 1,8e¢
Boma.. .. ... oo .m0 500 M2

PaGouyHii pacTBOp NPHTOTOBJSIOT CMEIUHBAHHEM PaBHBLIX
o6bemoB pactBopoB A u B, mocse uero ero gpuabTpyioT.

[IpogomxkurtenbHocTs o6pabotky Gymarn «@orouBeT- I»—
5 mun, «Dotouser-2» — 3 mun mpH Temmepatype 16—18°
IIpoMeiBKa B mpotouHoii Boge ¢orobymarn «®Potouser-1» npo-
JOJIKATCS 5 mun, «@ortouBer-2» — 3 MuM TIPH TeMNepaType He
Bblue 13°

O1GenuBalouiHii pacTeop

PactBop A
Boza (26—30°) . . . . . ¢ v o4 o a0 . 400 M2
JKenesocuuepoAucTpid Kanvéi . . . . . . . 202
Boza . . ... ... ... ... 00500 m
PacteBop B
Bora (26—30°) . . . . . . ¢ .0 0. . . 400 M2
®ochopHOKHCLIH KasMHil ofHO3aMelleHHHH . 12 2
QochopHOKHCIBIH HATpuli ABy3aMelleHHwit . 8 2

Bola « v 4 i 4 i vt et s e o0 12

Pa6oun#i pacTBOpP NPHUIOTOBJSIOT CMELIHBAHHEM PpaBHBIX
o6beMoB pacTBopoB A M B, nocne uero ero ¢puabTpyIoT.
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INpono/mxkutenbHocTb  oTGenuBanus  ¢orobymarn «doro-
uBer-1» — 5 mun, «@orouBer-2» — 3 Mux NPH TeMIepaType
16—18°. IlpombiBKa B npoTounoii Bogje ¢oTtobymaru «Doto-
uBeT-1»— 5 mun, «PotouBer-2» — 3 mun NpH TeMrnepaType He
Bbiwe 13°.

PHKCHPYIOWHHE pacTBOp
Pactsop A

Boaa (256—30°) .-. . .. .. .. ... « 300 M2
Y kcycHOKHCABIH HaTpmil Oe3poabwit . . . . 60 e
Trnocyabdar HaTpusi KpHCTasIHueckuii . . . 82 2
Boma . . ... .. ... ..., 10 500 ma
Pactsophb
Bopa (25—30°) . . . . . .. .. e o o« 300 M2
AMOMOKa/IHeBbIe KBACLUBl . . . . + » ... 302
BensoncynbduHOBOKHCABI HaTpmit . . . . 22
Boga . . . ... ... 0.0, 1o 12

Pa6ouuni pacTBOp NpUroTOB/ASIOT CMelIEHHeM DaBHbIX O0be-
MOB pactBopoB A u Bb. [lponosxutenbHOCTb GHKCHPOBaHUSA
doTo6ymarn 5 mun npu Temnepatype 16—18°.

I1pomuiBKa B npotounoil Boge ¢orobymaru «dotouser-1» —
20 mun, «Potouser-2» — 15 mun npu Temneparype 13°

PACTBOPbl H PE)XXHMbI JJ11 OBPABOTKH
LIBETHOH NMO3HUTHBHOH ®OTOKHWHONJIEHKH
OTEYECTBEHHOIO NPOH3BOACTBA

Npoasasiowkii pacreop

PacteopA
Boapa (22—25°) . . . .. .. . .. e o o 400 M2
Tppaon B.. . . . .. .. N O]
FanoxcnnaMHHcyan)a'r B A
ﬂapaammonua’runauunH}lcynbd)m ce ... 2752
Bopa . . . ... .. ... e « « 10 500 M2

Pactsop b
Boma (22—256% .. ... ... .. o o« . 400 #a
Tpupion B.. . . . . . ... A
bpoMucThilt Kammii . . . . . . . v e s e e 20
CyabQUT HaTpusi Ge3BOAHBIH . « « « o« . « 22
Tlotamwr . . . o & o v v v v v 0 o 0 v o 60 2
Boma.. . .o oo v i ov v no 500 ma

Pa6ounii pacTBOp NpHroTOB/SIOT BIAHBAaHHEM pacTBopa A
B pactBop B npu HenpepbiBHOM nepeMewmHBaHHH. ITpogosmxu-
TeJLHOCTh MposiBaeHnst — 9—12 mun npu Ttemnepartype 20°.

[lpoMLIBKa B NpPOTOUHOH BOLe — | musn NpPH Temreparype
8—14°.
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dukcHpylowHii  pacTsop

Boma (60—70°) . . . . . 4 . o . .« 700 M2
TuocyabgpaT HATPHS KpPHCTaAAHdYeckuii . . . 200 &
Cyabdut HaTpusi 6e3BOOHBIM . . . . « » » D2
YkcycHast KHCJIOTA JelstHast . . .+ . .o 1,6 ma
MetaGucynbQHT HATPHS . . . . . . e . 22
Boma . . .. ... ... ... o 12

[TponomKuTeIbHOCTL (PUKCHPOBAHUS — 4—7 Mus TPH TeM-
nepatype 16—20°. IlpoMbiBKka B npotouHoli Boae — 10 mun
npH TeMnepatype 8—14°.

Or6enusarouiii pacTeop

Boma (256—30°) . . . . . ... 0. ... 700 sa
JKenesaocHHepOAHCTLIN KalHih . . . . . . 30 2
Bpomucrnif kaauft . . . .. 0 o 0. o . 10 2
Boga . . .. .. ... s e e . .m0 12

[1ponoaKHTENbHOCTE OTOeTHBAHUSA — 5 MUK ngm TeMne-
patype 18—20°. IlpoMbIBKa B MPOTOYHOH Boje — 5 Muu mpi
Temnepatype 8—14°.

dukcnpyou i pacTeop

Bojga (60—70°) . . . . .. ... .. . . 700 xa
Trocyabdar HaTpHS KpHCTaAAHuecKMH . . . 200 2
Bopa . . .. ... ... 000 po la

[TponomxkutenbHocTs QUKCUPOBAHHSA — B Musd TPH TeMic-
patype pactBopa 16—20°. IlpombiBKa B IPOTOYHOH BOfe —
15 smun npu temmepatype 8—14°,

PACTBOPb! U PE)KUMBI 1JiSl OBPABOTKH
UBETHOHX MO3UTHBHOH ®OTOKUWHOMNJIEHKH
$HPMbl «OPBO»

Npossasiowuit pacteop ( «Opeokoaop-15» )
Pactsop A

Boma (26—30°) .. . . . .. e e e e e 400 m2
I'ekcametadocdaT watpust . . . . . . . . 22
I'nppoxcuaamuneyabdaT . . o . . . . » » 1,22
ndpaaMHHOﬂHJTH'laHH'lHHC)”Ibq‘mT e 32
Bepa.. . . ... ... .. .. ... 0 500 ma
Pactesop b
Bona (25—30°) . . e e e e e 400 ua
I'excameTadocdat HE\Tprl P e e e e e e e 1 e
IMotawm . . . . . .. ... ....... 75 2
Cynbgut HaTpust Geasomnuiit . . . . . . . 2
BpoMueThit kaonit . . L L L L L. L L . 2,5 e
HutpoGenaumiasoa (0, 2% -t pactsop) . 5 ma
BOBA - -« + v oh e e ue e . 10 500 M
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PaGounii pacTBOp NpHUroTOBJAIT BJMBaHHeM pactBopa A
B pactBop b mpu HenpepriBHOM NepeMelIHBaHHH.

TIpono/MKHTeIbHOCTL NPOsiBJIeHHA — 12—14 mun npn tem-
neparype 20 4+ 0,25°. IlpomeiBka B mpotouHo#i Boge — 30 cex
npu Temneparype 12—15°.

INpepuiarownii pacteop ( «Opeokonop-35» )

Bona (25—30°) . Co. e e e e o o 700 M2
Cyabpur HanHﬂ 6e3BoAHmﬁ c e e e . 1,52
Y KCYCHOKHC/IbIH HaTpui Gespofmbiit . . . . 15 2
YKCycHasi KHCIOTa JIeAstHad . . . . . . . 25 Ma
AmoMoKa/MHeBhte KBACUBl . . . . . . . . . 25 ¢
THocynb(paT Ha'rpm( Kpucrannmecxnn .. . 200 e
Bora.. .. B (N W'}

IlpoaoaxutesbHOCTE O6paGOTKH B OCTaHAB/IUBaolleM pa-
crBOpe — 5—8 mun npu Temneparype 19—21°.

Ilpono/KHTeIBHOCTh MPOMBIBKH B TNPOTOYHOH BOje —
15 mun npu Temneparype 12—15°.

OtGennBatomuii pactsop ( «OpBokonop-57» )

Boma (26—30°) . . . . . . ... ... .700 M2
}Kenesocuﬂepoaﬂc’rb{ﬁ Kaauit . . . . . . . 100 ¢
Bpomucruilt kainit . . . ..., 1be
®ocopHOKHCBIH Kamuil OlIHOBaMeu.LEHHbIH . 58e
PochopHOKUC/ILIH HaATpHit ABy3aMmelleHHwm#t . 4,3 e
Boga . . . .............00 12

Tlpogo/mkuTebHOCTE 06paGOTKi B OTGeNIMBAIOIEM PacTBO-
pe — 5 mun npu Temnepatype 19—21°.

IlpoMbiBKa B MpPOTOYHOH BOAe — O MuW NPH TeMlleparype
12—15°.

dukcupytomnis pacteop ( «Opsokonop-71»)

Bona (60—70°) . . « o« . 700 M2
Taocyboar HanHﬂ KpHCTdMWlecxml . . . 200 e
Boga . . ..............00 12

[Tpono/mxuTeNbHOCTh (PUKCHPOBAHHA — O MUK TIPH TeMile-
patype 19—21°. IlpoMbiBKa B npoTouHoi Boje — 15 mun mpu
Temneparype 12—15°.

CraGuan3npyowuil pactsop

B nensax nosbliueHHsi GeqU3HbI B UBETHOM [O3WTHBE, 3aLIHTLI
€ro OT NOXKeJTeHHA B CBET/ILIX JieTalfX M Jyuied COXPaHHOCTH
¢orobymary mnoc/ie OKOHuUaTeslbHOHA NPOMBIBKM B BOAe oOpaba-
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THIBAIOT B TeueHHe 5 MuM B CTaGHJIM3HpYIOIEM PacTBOpe CJe-
JYIOLIETO COCTaBa:

Cuntemueckoe Moiollee cpenctso «Halka» . 5 e
dopmannd  (40%-Huiit Qopmanbmerun) . . . 10 sz
Favuepun .. . . . . e e e e e e 10 M
Bona.................no I a

OTAEJKA NO3HTHBOB
HA ®OTOBYMATE

K oTneiKe NO3HTHBOB OTHOCATCSH CYIUKa (oToGymMaru, Hak.JIed-
Ka ee Ha 11aCIapTy H PeTylub H306pa)keHHs.

Cywka gortodymaru

@ orobymary nccie GUKCHPOBAHHWA H NPOMBIBKH CylIaT pas-
JIMYHBIMH CITOCOGAaMH: TOABELIMBAIOT K IIHYPY CIleIHaJbHBIMH
unH GelbeBbLIMH TNPHIIENKAMH JHGO KAaiyT ee Ha JUCTHI MPO-
MOKaTeJbHON 6yMard HJAM Ha MapJio, HaTAHYTYIO Ha pamy.
Utobbl ¢doTobyMara nocje BHICYLUIMBaHHS He CBOpauHBaJsach,
ee HAKPBHIBAIOT YHCTBIM, He OCTABJISIOIIHM BOJOKHA NOJOTEHLIEM.

Ilomemenne, B KOTOPOM NPOH3BOAAT CYLIKY, NOMKHO GHITh
CVXHUM H 6€e3 MblIH. BLICTPOTE CYIIKH 3aBUCHT OT TeMIlepaTypbl
B nomemieHHH. OJHAKO OueHb BBICOKAas TeMIepaTypa BO3AyXa
MOMKET BBI3BATL IJIaBJieHHe JKEeJaTHHOBOIO €10 (OTOGYMarH.

a8 yCcKOpeHHS CYWIKM YacTO NOJb3YIOTCS IuKagamu, B
KOTOPBIX BO3AYX OUYHIAeTCH OT NbLIH, HarpeBaeTcs 1O 3alaH-
HONl TeMNepaTypnl M rnopaercs K ¢oroGynare BeHTHJASTOPOM.

[1pu m06bIX cniocof6ax cylika AOJXKHa ObITh PaBHOMEPHOH
no Bcell NOBePXHOCTH ¢oTOOYyMarH, MHaye Ha CYXOM H306pa-
>KeHUH 6ynyT BHAHBI YYaCTKH, BbICOXIUHeE C 3ano3jaHueM. doTto-
6ymary He/b3s NepeCcyUIHBaTb, TaK KaK NPH 3TOM MOSBJAIOTCA
TPelUHbLI Ha 3MYJIbCHOHHOM C.10e.

[aaHueByi0 doTobyMary Bo BpeMsl CYIUKH JOMNOJTHHMTENbHO
IJISTHIYIOT, YTO NpHAaeT efl 3epka.bHbiit 61ecK. [To3UTHB cTa-
HOBHTCA 60/ee HacCblleHHBbIM, JAeTajJH B H300paKeHHH KaxKyT-
cf Jyuuie npopabOTAaHHLIMH, CBeT4 W TeHH —O60Jee COYHBIMH.

FasnueBanne GoToGyMard OCYleCTBJAAIOT NPHKAThIBAHHEM
MOKPOro 3MY.JbCHOHHOIO CJ0§l NMO3HTHBA K INOJHPOBAHHOH NO-
BePXHOCTH CTeKJa, XPOMHDOBAHHOH CTaslH, MJEKCHIJaca, Led-
JyJouna H T. A. KauecTBo rJ/isiHLa 3aBHCHT OT CBOHCTB (OTO-
6yMaru, COCTOSIHMA TNOJHPOBAHHOH NMOBEPXHOCTH, Ha KOTOPYIO
npukatbiBalor GoTobymMary, W TeXHHKH ee HaKaTbIBaHHA.
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Yem Boinie HaGyXaeMOCTb SMYJLCHOHHOTO €J10A, TeM MeHblue
C2POATHOCTD NOSBJEHHS MAaTOBLIX NATEH Ha 3ePKaJbHOH MOBEPX-
1:0cTH no3uTHBa. [ToaToMy eme no HakaTbiBaHusi (poTobyMaru
.eJlaTeJIbHO MOBLICHTb Ha0yXaeMOCTb ee 3MYJIbCHOHHOTO CJ/0f.
HabyxaemMoCTb CTAHOBHTCS BHIllle, €CJIH (poTOGYMary npeaBapH-
1¢/1bHO 06padoTarh HJIH B TeMJOH Bofe (TemmepaTypoil 35—
60°), WIM B ONHOM H3 CJEAYIOUIHX pacTBOpoB: B 2—3%-1OM
pacTBope GOPHOH H YKCYCHOH KHCJOT, B 5%-HOM pacTBOpe
JMMOHHOH KHCJOTH; B 5—10%-HoM pacTBOpe ABYYT/IEKHCIOMH
(ituTbeBOH) coapbl HAH B 2—5%-HoM pacTBOpe COISHOH KHCJIOTBI.
10—15-mun ob6paboTka mnpoMbiTOH oTcOymMarH B OAHOM H3
3THX PacTBOPOB IIOYTH BCerja obeCleynBaeT INOJY4YeHHe XO-
pouero rasiHua.

OcobeHHO 3>hdekTHBHA oOpaboTka oTofymarH B pacTBope
KapOGOKCHMETHJ/ILE/NII0/03b], H3BECTHOH B Npojaxe IOjL Has-
BaHneM KMLI. 310 BeulecTBO 3a/IHBAIOT KullsiueHOH Boaol (18—
£0°) W oTCcTauBalT B TeyeHHe CyTOK. Ilocie mosHoro pactsope-
117 BeliecTBa nofapasior 40 % -Hplit pacTBop opmaanHa (5 ma
a1 2 pacTBopa) M HecKoJbKO Kameidb cMmauuBartens OI1-7.
IloHnentpauuss KML] 3aBHCHT OT TOJUIMHBI NMOJNTOXKKH (POTO-
€.yMmaru: BJsa TOHKCH mopnoxkku geqaior 0,3—0,5%-Hbli pacT-
LD, AJd8 TOJACTOH TMOANOXKKH — 1,5—2%-Hblii pacTBOp. 3a-
T i PacTBOp (HABLTPYIOT, obGpabaTniBaioT B HeM (poTobymary
© redyeHue 2—3 mum, NOCJE Yero MPUKATLHIBAIOT €€ K CTeKIY HJIH
1. XpPOMHDOBaHHOH CTalu H CywaT IpH TeMIlepaType He Bbllle
LI)—70°.

Ecan Heob6xoanMo cywinTb (porobymary npu Gosee BbICO-
K.l Temneparype, KoianuectBo KMLL B pacTBope NOMKHO GbITh
1. BbIIIEeHO.

IlpenHasHaueHHOe A/ HakaTa CTEKJO CJAeAyeT NpelBapu-
T¢ILHO THIATEIbHO TPOMBITh MBIIBHBIM PacTBOPOM, a 3aTeM
& -HbIM DacTBOPOM COJNSTHOH Klica0Thi. Tlocse aToro mpombitoe
CTCKJIO TIOJHPYIOT CJEAYIOUHM DaCTBOPOM:

Boga . . ... ... ... ... . 40
Hawareipupit cOupT . .+ . . . . v . . . 15 M2
Meaxuit nopowok memsel . . . . . . .. . Je
Men otMyueHmsnit . . . . . .. .. ... 4o

PacTBOp HaHOCAT Ha CTEK/JO PaBHOMEDHBIM TOHKHM CJIOeM
W NONHPYIOT KPYTrooOpasHbIMH [BHKEHHSIMH BAaTHOIO TaMIOHa,
22BEPHYTOr0 B MOJIOTHO.

Ilo npukatbiBaHHA GOTOGYMaru CTek/0 HeOGXOAHMO 10CYyXa
EDOTePeTb TAMMNOHOM, CMOYEHHBIM OJHHM M3 CJEAYIOUIUX pa-
(TBOPOB:
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Cxunupap owsmennsit . . . . . . ., . . . 100 a2

Bock fieatdt .. . . . . . . . ... .. B
1

Bensnn wnernt . L . L L L L . . . .. . 100 ma

BOCK GRABIE v & swvw o v e o 0 & 05 v & 0@
111

Buoubfl Meaub .« . v . v . . . . . . . 100

Dopmaann (40%-umit pactsop) . . . . . . 5

Ykcycnan wkucaora (28%-man) . . . . .. 3 ma

[Nocneanuit pacTBop gosKeH GbITb XOpPOWO NPOQHABTPO-
BaH. B 3akynopeHHOM cocyhe H B TeMHOTe OH COXPaHSeTCH
joaro. Jlo npHxateiBaHHs (OTOGYMAru 3TOT PacTBOpP HAHOCSIY
TOHKHM CJIOeM Ha MOJHPOBAHHOE CTeK.0.

Qorobymary 4 IAsHLEBaHHA
HaK/13/IbIBAIOT Ha CTEKJO 3MYJbCHOH-
HbIM CJ10eM K ]'lO.HHpOBaHHOﬁ Noeepx-
HOCTH, 3aTeM HaKpbIBAlOT M0JOTHOM,
duaLTpOBaNbHOH GyMaroil MM rase-
TCH H NPHKaTbLIBAIOT Pe3HHOBLIM Ba-
JUKOM Ge3 OOJbLIOr0 HaHMa, yTo-
Obl He HapYWHTb 3MYJbCHOHHLIK
cJOH M He J10MYCTHTb 00pa30BaHIfA
Ny3biPbKOB BO3JlyXa MK CK.1310K
MeXJy TIPHKATbIBaeMLIMH MOBepPXHO»
CTHMH.

ITo3uTHBLI, HaKaTaHHble HA CTEK-
Jo, NPH KOMHaTHOH TeMmnepaType
BbICHIXalOT B TeueHHe 3—5 4ac. Cyiu-
Ka doTtobyMaru yckopsercs, eciy Ha
Hee DPaBHOMEDPHO JefiCTBYeT Tenablh . g0
BO31YVX. DAeKTPOrATHIUCE 1Te/ Ik

[lpy  npaBhALHO  NpPOBeldeHHOM
npouecce rasiHUeBaldsA (oTobymara nocje BbICHIXaHHS OTJle-
JISIeTCA OT CTeK.1a caMa HJIH JeTKO CHHMaeTcsl, eCld ee Kpai.
NPHNOAHATL Je3BHeM IHOXKa.

B Tex cayuasx, korja ¢orobymara npoyHo NpHIHNIA K CTeK-
Jy, ee HYXHO OOHJIbHO CMOUHTH BOJOH H OCTOPOXHO OTJEJHThb
OT CTeKna. 3aTeM BHOBb HaKaraThb, MpeiBapHTeJ]bHO NPOJe/aB
BCe OfiepallHH, KOTOPble Heo6XOoAHMBL 1151 A06POKaueCTBeHHOro
rasHueBanus. [loBTopHoe rasHueBaHHe TNPHMEHAIOT H TOrAa,
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KOT/la Ha 3MYJIbCHOHHOM cJjioe poToGymMard o6pasoBajinCh Mel-
KHe MaTOBble TOUKH.

[lnpokO TMpUMeHSIOTCA A/ [NIAHUEBAHHA H 3JIEKTPOIJISH-
ueBatesn (puc. 96).

HaknensaHue No3nTHBOB

IMosurnBbl Ha dorobymare ¢ TOHKOH HOAJOXKKOH HaKJ/EeHBaIOT
Ha macmaprty, T. €. Ha JIMCT KapTOHa, PHCOBa/bHOH, BaTMaH-
cKofl uaW Apyroi myotHoH OyMaru. Ilacmapry moxeT ObiTb
cepoe, Ge/loe, KOPHUHEBOe H APYrHX LBeTOB. TOH ero noabu-
paeTcsi B 3aBHCUMOCTH OT Xapakrepa W300pakeHHs, HanpHMep:
ecad H306paxkeHHe B CBeTVIOH TOHANbHOCTH, TO OHO XOPOWIO
CMOTPHTCS Ha TEMHOM NacnapTy, HaoGOoPOT,— BHINOJHEHHOE B
TEMHO} TOHaJIbHOCTH, JIydllle BbIIVISJUT Ha CBETJOM Nacmapry.
Pacrno/nioxkenve H300pa)keHHsl Ha nacnapry (FOpH30HTa/bHOe
HJIH BepPTHKa/lbHOE) M Pa3Mep MoJieft 3aBHCAT OT COAEPKaHHs
CHHUMKa M ¢opmaTa NO3UTHBA.

HOas HakjderBaHHs ¢OTOGYMard Ha nacmapTy HCHOAB3YIOT
hoTOKJIel MK KaKoH-HGO ApyroH KaeH (AeKCTPHHOBLIH, Kpax-
MaJjlbHO-)KeJIaTHHOBLIH, pe3nHOBbI). Henb3s noJsb30BaTbhCA
JIMILIb KaHLeAsPCKUM KJeeM, OT KOTOPOro Ha ¢ororpadpHH mno-
ABJSIOTCA INSITHA.

JeKCTpHHOBbIA KJefi TOTOBAT NyTeM pacTBOpeHHs 35 e
6esoro gekcrpuHa B 100 ma ropsueit Boapt (70—80°) npu Henpe-
PbIBHOM pasMeliMBaHMH. [l COXpaHHOCTH B KJel n00aBJ/idA-
0T TPH-TIATb Kanelb KapOOJOBOH KHCJOTH WX (OopMajiMHa.
3aTeM nosy4yeHHYIO 1ACTy NPOAABAUBAIOT Yepe3 NOJNOTHO, YTOObI
He ObIO KOMKOB B KJjee. ['OTOBbIH KJ/ell XpaHAT B MJIOTHO 3a-
KynopeHHo# OaHke.

[/ npHroToB/ieHHs KpaxMajlbHO-)KeJaTHHOBOTO K./es B
20 ma Boawt (18—20°) pactBopsitor 10 2 KapTodenbHOro Kpax-
MaJa, 3ateM B 20 ma Boabl (40—50°) pacniasasior 2 e nuie-
BOI'O KeJaTHHa, nocie yero B 60 ma Kunsuei BOAbl BJIHBAIOT
pacTBOp Kpaxmasna, 3aTeM pacTBop »kenatuHa. ClHMBaHHe pact-
BOPOB BelYT NpH Harpese B TedeHHe 15—20 mun v 3HepruuHOM
nepeMelnuBaHiH. B ocTyxeHHbl Kielt (40—50°) npoGaB.isitor
TPH-NIATH Kalesb KapOoJoBOi KHCJIOTHL. TliaTeqbHO Nepeme-
LWIaHHBI KJeH GUABTPYIOT Yepe3 TKaHb. ['OTOBBIN Kile#l XpaHAT
B IUVIOTHO 3aKYNopeHHOH OaHKe.

HaxknenBanne no3HTHBOB NMPOU3BOAAT TaK: Ha POBHYIO 11O-
BEPXHOCTb CTOJ1A PACCTHJAIOT JIUCT 6yMaru HJH raserbl, 3aTeM
KnaayT gorobymary uzobpakeHdeM BHM3 M Macnapry, Ha KOTO-
POM IpelBapUTEIbHO MATKHM KapaHAauloM HamMeuyaloT MecTO Ha-
kJeiiku GoTorpaduu. CkienBaeMble oBepXHOCTH Lie/iecooOpasHo
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HEMHOTO YBJIXXHUTb BONOH H NaTh UM N0JeKaTh, 110CJAe Yero Ha
110IJI0KKY (GOTOGYMArH HAHOCAT TOHKHH M POBHBIH CJOH KJes
KECTKOH KHCThio. Kilell HaMasbIBalT Ha BCIO NOBEPXHOCTh JIH-
cta otobymMarH 160 Ha ero Kpasi. Ha nacnaprty nepBoHauaib-
110 TIPHKJ/IEHBAIOT OGHH Kpai (oTo6yMaru, coBMelasi 3TOT Kpai
¢ OTMeTKaMH Ha nacnapry. 3aTeM NPHXHUMAIOT BeCh JHCT H
pasrJa)KHBaloT ero MArkoi TKaHbio, He AONycKas 06pa3oBaHHs
nysblpefl H MODIIHH. Hak/eeHHBIi MO3UTHB NOMeLIAIOT MO Ka-
KOH-TH6O DOBHBIH TDPY3.

Ins HakJneMBaHMs MIMPOKO TPHMEHSIOT Pe3HHOBBLIH K.ei,
KOTOPBIH HMeeT OTJIHuHble KJesiliHe CBOHCTBA, OueHb YA00eH
a7t paboThl U B cJyyae HeOOXONHUMOCTH MO3BO/siE€T JIeTKO OT-
A4eJHTh orobyMary or mnacnapty. as Toro utobbl HaKJeHTb
NTO3UTHB, Ha NOAMOXKKY ¢oToOYyMaru M Ha 11acnapTy Ha.HBaioT
HEMHOTO Pe3HWHOBOrO KJjes M Pa3paBHUBAIOT €0 »KeCTKOH KHC-
Thi0. Koraa Kjell mouTH COBceM IOJACOXHET, CKJeHBaeMble MO-
BEPXHOCTH BHOBb CMasbIBalOT KJleeM, H I10C/1e TOro, Kak OH BTO-
PHYHO HEeMHOro MNOACOXHeT, (poro6ymMary HakJ/aAbiBalOT Ha na-
CnapTy M IVIOTHO NpHKHMawT. EcaM pe3uHOBBLIH KJeh cay-
4aiHO Mnonajn Ha NoJjs nacnapry WaH Ha ¢dorobymary, ero Jjer-
KO CHSITb TaMIIOHOM M3 BaThl.

ITo3HTHB XOpOLIO COXPaHsIeTCsl, €CJH OH 3alllHileH KJjarna-
HOM, KOTODBIH BBIPE3alOT H3 JIHCTa MNpPO3payHoil 6yMaru no
pasmepy nosutHBa. llpo3payHass Gymara INpHKJAeHBaeTCcs Of-
HHM KPaeM K nacnapry Tak, yToSbl OHa NOJHOCTbIO NPHKPhIBaIa
nzobpaxkeHue. Ilono6GHbLIM 0OPa30M MO3HTHBBI HAK/JEHBAWOT W
B aJb0bOM. '

=

Puc. 97
CxeMa MOHTa:ka naHOpaMHOro H3ofparkelHsi! a4 — YaCTH NaHO~
pambl, 6 — roropas naHopama

7

[To3uTHBBI, COCTaBASAOLINE NTAHOPAMHOe H300paXKeHHe, N0MXK-
Hbl OBbITb COBepLIEHHO OJMHAaKoBO o6GpaboTaHbl B pacTBOpPax
H BbICYILEHBI, UTOGbI H306Pa)KeHHsT Ha HUX He OKa3ajHCb pa3-
HBIMH MO TOHY H He 6bl1H NedOPMHPOBAHHBIMH.

W3 no3suTHBOB MpeiBapHTeIbHO [e/1al0T YeDHOBOH MOHTax
naHopambl, 1Jisi 4Yero H306pa)keHHWsi HaKJAaablBalOT OAHO Ha
Lpyroe Ino KakuM-aHO0 opueHTHpaM (puc. 97). 3areM Ha M30-
6paxkeHUsIX BBIOMDAIOT J1Beé TOUKH, [0 KOTOPLIM HanboJsee yao06-
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HO CKJ/leHBaTb MaHOpaMy. 3TH TOYKH HA KaXKIOM H300pakeHHH
OCTOPOXKHO HAKaJblBAIOT OCTPOH HIJIOH, Ioc/]e 4ero 1Mo HHM
paspe3aloT H300pa)KeHHs MO MeTa/JJH4eCKOH JHHe#Ke CKa/b-
nejieM WM OCTPbIM HOXKOM. 3aTeM H300pa)keHHs HaK.JIeuBaioT
Ha KapTOH H/JM MJOTHYI0 OyMmary ¢oTok/jeeM H/JH Pe3HHOBLIM
KaeeM. [lepBoHaua1bHO HAK/JIeHBAIOT CpelHee H30OpaKeHHe,
3aTeM C O0eMX CTOPOH K HeMy MOLK/JEHBAOT cocelHHe, A00H-
BasiCb NOJHOIO COBMAJ1eHHA H306paKeHuli 110 JHHHM pa3pe3a.
PasrsiaauMB wiBbl pa3pe3os TBePLoil IM1annJaKOH, H300paKeHHe
NaHopanbl MOMeLLAIT NMOJ CTEKAO C TPy30oM AJd9 TNPOCYIUKH.
Ecau naHopamHoe H300pakeHHe COCTOHT H3 MHOTHX CHHMKOB,
ero JefalT CKIaiHbIM, [151 4ero CO CTOPOHbI ByMa>KHOH Moa-
JOXKH Ha IIBbBl HAK.JIEHBAIOT II0IOCKH KO.JIeHKopa.

Perymrn

Peryuib — crnioco6 ycrpaHeHusi B ¢otorpadnueckonm H3obpaxe-
HHH LlapalHH, TOYeK, NOJIOC, NATEeH H APYTuX JedeKToB.

Perymb Ha ¢oTobyMare LMPOKO MpHMEHseTCs B CBH3H C
pacnpocTpaHeHHeM MajodopMaTHbIX ¢oroannapatoB. [losu-
THBBI, CAeJaHHble ¢ Ma.10hOPMaTHLIX HeraTHBOB, MOUTH BCerza
HMEIOT TOYKH, LapanHHbl H APYyrHe JedeKThl, CHUXKAOIUIHE Ka-
YecTBO H300pakeHHSA.

Ha nosutuse peryumnposarb Gesonaciee, 4eM Ha HeraTuBe.
[eynauyHasa perviub Ha HeratHBe 0e3BO3BPaTHO MOPTHT H30-
Gpa)keHHe, B TO BPeMs KaK HCITOPYCHHBIA MO3UTHB MOXKHO BTO-
PUYHO H3TOTOBUTb M CHOBA peTYIlHPOBATh.

llapanuHel, TOYKH H npoyne JAedeKTbl MOTYT ObiTbL CBeT-
JBIMH M TeMHbIMH. Yaule Ha MO3WTHBe NOSBISIOTCA CBeT/ble
TOYKH H uapanuHbl. OHH BO3HHUKAIOT OT 3arpsi3HeHHst HeraTHsa
HM CTEK1a, KOTOPbIM NPHIKHMAIOT HeraTHB BO BPeMs Medara-
HiIsl, @ TaKzke OT NMy3bIPbKOB BO31yXa Ha GOoTOG V) are B npoiecce
ec NposB.IeHUA. TeMHble TOUKH H LapanitHbl MOSIB.ISIIOTCS OT
3arpsa3HeHns gorodyMary H.IM ee norteproctH. HUt1obbl 3TH Ae-
¢exTbl CTaTH He3aMeTHBIMH, HX C/elyeT NOJIPaBHAThL MO M.10T-
HOCTH K OKPY>KaIOlHM NOYEePHEHHSIM, T. €. CBETIble YY4aCTKH —
VCHJHTb, TeMHble — OCJIa0HTh.

CBeT/Ible yuacTKH 3ae/blBAlOT KPACHTEISIMH, TYLLbIO HJIH
KapaHjawiaMH, a TeMHble — BbICKaGJHBAIOT.

Kpacurenb 115 peryiid NMPHUTOTOBISIOT M3 NOPOLUKA yYep-
HOTO aHHJHMHOBOI'O KpacHTe/sl, NMPHUMEHsIeMOro JJ/si OKpallH-
BaHUA XJson4aToOymaKHbIX TKaHel. Ias sroro B 150 ma awuc-
THAJIMPOBAHHON BOJbI PacTBOPSIIOT TOPOLUOK, 3aTeM pPacTBOP
orcTanBaloT 2—3 uac, nocJe yero ero GHJIBTPYIOT yepe3 Bary
H nobasasitor 0,5 2 GopHo#l KucnoThl ¥ 5 2 caxapa. [lonyyeH-
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HYI0 CMeCh KHIATST B BOAAHOH O6aHe WJIH Ha c/J1abOM OTHe Tak,
uTOObl KPaCHTe/lb He NMpHropesa (XOpOLIO KHOATHTb B CTEKJISH-
Hoit KoJ6e).

Ec/14 MpUroTOB/IeHHbIH KPacHTelb He HMeeT CepPOro OTTeHKa,
TO K ero pacTBOpPy JA00aBJAAIOT TOYHO TaK e COCTaBJEHHYIO
CMeCh H3 KOPHUHEBOrO H/HM 3e/1eHOro KpacHTess. KopHuHeBblil
KpacuTtedb 100aB/jIAI0T, eC/JH NePBOHAYa bHLIH PACTBOP HMeeT
ro1y6oBaThli HJH 3e/1eHOBaThlH OTTEHOK; 3e/1eHblil KPacHTe b —
IpH KpacHoBaToM orTeHKe. KonuuecTBO n06GaBKa oOmpeleisiioT
NpoGHBINMH Ma3KaMH HCHBITYeMOrO pacTBopa Ha Toil e ¢oro-
fymare, Ha KOTOPOH OyAyT PeTYLIHPOBATh.

Kpacureb, 3aKynopeHHbl# B MaJjieHbKHe OYThLIOUKH, CO-
XPaHseTCA TOoJaMH.

UepHoli Tyiubio, pa3BeieHHOH B BOjJe, MOJAb3YIOTCA pexe,
yeM aHHJMHOBbIMHM KPAacHTeJsINH, TaK KaK OHa He JaeT AOCTa-
TOYHOrO IOYepPHEHHS Ha IO3HTHBeE.

Kpacuteab HaHoCcAT Ha ¢oTobymMary KOJOHKOBBIMH KHCTOY-
KaMH, KOTOpble HMeloT YNPYIHit BOJOC 41 0DeClleYHBAIOT pPaBHO-
MepHOe HaHeCGHHe KpacHUTelIfl HAa 3MYJbCHOHHBIH caoi. UeMm
Me/bue fedeKT Ha H30OpaKeHHH, TeM TOHblie GepeTcss KHCTOYKaA.
CrOYeHHBI! W OTXKATbli BOJIOC KHCTOUKH JOJKEH COXPaHAATb
KOHycoo6pa3Hyio (opMy H He pacliafarhbCsl Ha OTAe/bHble Myy-
k4. TopuaiiHe BOJOCKH MOXXHO OCTOPOXKHO OMAa/JUTb CHHUYKOM.

[loauTHB, KOTOpPBLIA NpeanoJiararoT peTyLIMPOBaTb, YKpen-
JISIOT KHONKAaMH Ha 4YepTeXKHOH JOCKe WJIHM Ha IJ1ajlKoM H N.10T-
HOM KapTtoHe. PeTyuiep ao/:keH paborartb BOIH3H OT OKHA HJIH
Jamibl Tak, yToObl CBET Naja. C.lesa.

CielyeT OTMETHTb, YTO Ha MAaToBbX (oTo6ymarax peTyllb
MeHee 3aMeTHA, YeM Ha IsiHueBblX. OcCoGeHHO TPYIHO peTyilH-
poBaTh ¢orobynary, odpaboraHHyio B AyOsiieM (GUKCHPYIO-
1eM pacTBOpe MJH IVISIHUOBaHHYIO ¢ opMannHoM. B sTom cay-
yae KpacHuTrelb CKAaTbIBAeTCA KanebKaMH W He BIIHTbIBAeTCA B
3MyJbcHOHHBIR ciaoi. Takyio gorobymary HyxHO npeiBapu-
TeJbHO I1010KHTb B NPOTOUHYIO BOAY Ha 30—40 mun uau obpa-
60TaTh Me1KHM NOPOLIKOM MeM3bl, YTOObl MMOBepXHOCTb CTana
wepoxoBatoi. Ha rasHueBoii ¢orgbymare oT Kpacureas oc-
TAeTCS MaroBblil cJei, KOTOPbIH HCye3aeT MOC/Ae BTOPHUHOrO
rJSIHIEBaHMA.

AHHJIMHOBbBIH KpacHTesib NPOYHO H XOPOWIO IPOKpaliHBaeT
SMYJIbCHOHHBbIH c10H ¢orobymard. OTMBITb ero MNOYTH HeBO3-
MOXHO, TI03TOMY, HAHOCA KpacHTelb HA IO3WTHB, CJeldyeT
JlenaTh 3TO OYeHb OCTOPOXKHO, M0/b3ysCh pa3baBieHHbIM pacT-
BOPOM, TOH KOTOPOro 10./:keH GbiTb HeCKOJIbKO csabee oOuiero
NOYepPHeHHs JaHHOIO yyacTKa H300paKeHHuS.
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KpacuTesb HaHOCAT JIETKUM H GbICTPbIM MPUKOCHOBEHHEM
KOHUHMKA KHCTOUKH K 3ajejbiBaeMOMy JedeKTy, NpPHYeM KHC-
TOYKa AOJIXKHA HMETb JIMIb MHHHMMAaJbHOE KOJHYEeCTBO KpacH-
Testn. JIasg aTOro, nNpexie ueM CAeJaThb MasoK, ¢ KHCTOYKH CHH-
MaloT H36LITOK KpacHTesasl (GUIbLTPoBasibHOH GyMaroil M aenaroT
npeABapHTeNbHYIO NPOOY Ha MOJASX TO3UTHBA MJIH Ha KYCKe
Tako# ke orobymarn.

Kpacuresb HaLOCAT OTAENbHBIMH TOUKAaMH OT LeHTpa NATHA
WM UapanuHbl M TOCTENeHHO TMNOABOMAT K KpasM JedeKTa.
UeM npaBHJ/bHee 10 TOHY U TOHBIIE CAeTaH LITPHX, TeM MeHee
OyleT 3aMeTHa DeTyllb Ha H300paKeHHH.

Puc. 98

Kapanpaw ans  peryun
Puc. 99

Ckpebkn an1s  peTyun

B ciyuae ofpasoBaHHsl Ha KpasiX 3aje/biBaeMOro jedexra
3aMETHOM TMOJIOCHl ee YCTPaHSIOT IocJe BBIChIXaHHs (OTOOY-
Maru cKpeGKOM, HO JeJaTb 3TO Hal0 OdYeHb OCTOPOXKHO, TakK
KaK Maseiiasi HeOpeXHOCTb NpPHBeJeT K IOpYe IMO3HTHBA.

[Ipu 3anenxe nedeKTa TyLIbiO ee NPeABAPUTENbHO pa3baB-
JS0T BoAo#. Ha manuTpy HaJquBalOT HECKOJABKO Kaflefb TYILH,
a 3aTeM TIATeJbHO Da3MEIIUBAIOT CMOYEHHOH B BOjle KHCTOY-
Kot Ne 1 uan Ne 2. TloArOTOBHB TakKUM 06pa3oM TYILUb, KHCTOY-
KY 4YTb VBJAxHSIOT BOJOH H JIETKHM NPHUKOCHOBEHHEM OCT-
pOro KOHUYHKa BOJIOCKOB 3aJe/blBaloT JedeKT B H306parKeHHH.
[1py HeynauHoM HaHeCeHMH TYIIH ee MOXHO CMbITb C (OTOOY-
Mard BJIaXKHbIM TaMinoHOM. Eciau Ha riasHueBoil ¢ortobymare
OT TYLIHM OCTAIOTCSl CHJBHO 3aMeTHble MaTOBble CJefbl, TO B PacT-
BOD TYUIH 106aBJSIOT HHUTOMKHO Masioe KOJHYECTBO SIHYHOTO
6eNKa WM T'yMMHapabHuka.

MeJkHe TOYKH H LlapanHHbL Ha GoTo6ymare MOTyT GbITh YCT-
paHeHbl KapaHjaamoM. MaToBble (POTOGYMArH peTYUIHPYIOTCSH
TBePIAbIMH KapaHJawlaMH, T[JsHIeBble — MATKHMH KapaHjia-
wamH. PeTywiepckue KapaHJalld 3aTa4lBalOT TaK, YTOObl Trpa-
¢uT Obl1 orosieH Ha 20—25 mam W HMMeJa OueHb OCTPbiH, Kak y
UrJbl, KoHell (puc. 98).

Bo BpeMs peTymH OCTPO OTTOMEHHBIM KapaHNALIOM YYyTb
JOTparuBalTCsa A0 3MYJbCHOHHOTO CJO0Sl, TaK Kak OCTpHeM
€ro OuYeHb Jerko paspesaTb M TeM CaMblM HCIIOPTHTb NO3HTHB.
UTo6bl He NMOBPEAUTb H306payKeHHe, KapaHAall IepiKar fafb-
LIAMH KaK MOXXHO OJIM)KE K OTTOUeHHOMY rpaduty. 3ajeaky
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jcheKTa HAUMHAOT OT LEHTpa, IIpHYeM LUTPHXH KapaHjaiua
MOT'YT OBbIThb BeCbMa Pa3/iMYHBIMH: B BHJE TOYEK, 3amsThiX, H3-
BHJHCTBIX HJIM NPSAMBIX JHHHMH U T. A. IlocTeneHHO ycHaMBas
KapaHAaulHple IITPHXH, YHHUTOXKAIOT Pa3HHLY B NOYepPHEHHsIX
MeXIY 3a/leIbiBaeMbIM JeheKTOM H OKPYKaIOUIMMU YYaCTKaMu
H300paxeHus.

UepHble TOYKH, [IOJIOCH H APYTHe fedeKThl YCTPaHAIOT CKpeb-
KaMH; OOBbIUHO A/t 3TOrO MCIOJBb3YIOT pPasjHuHble MeJMLIHMH-
ckHe cKanabnend (puc. 99) uau Je3BHe 6e30MacHON GPUTBHI.

B npomecce perywH CKpe6KOM Cpe3aloT 4acTb 3MYJBCHOH-
HOro CJIOSl H TeM CaMblM YAaasloT AedeKT Ha H300parKeHHH.
HepoBHble unu Tynble Je3BUS LlapanaT H CKOJB3AT 0 3MYJb -
CHOHHOMY C/IOIO H JIHILb JOTIOJHUTENbHO €ro MOBPeXAAIoT, IO-
3TOMY 3aTOYKe JIe3BHS HYKHO YJeasTb 0c060e BHHUMaHue. 3aTa-
YHBAIOT JIe3BHSl Ha YBJIAXKHEHHbIX H IJIOCKUX TOUHJIbLHBIX Kam-
HAX, a 3aTeM MPaBsIT MX Ha OCe/Kax, NPUMeHseMbIX JJis Ipa-
BKH OpHUTB. B Tex cayuasx, Koraa gororpady 3aTpyJHUTENbHO
CaMOMYy HanpaBHTb Je3BHe, CjelyeT BOCHO/b3OBAaTbCS YCaY-
ramMy CHelHaJHuCTa-TOUU/bIIUKA.

Pa6ora co ckpe6bkom TpebyeT 0OJBUIOrO ONbITA M MOTOMY,
npexje yeM NPUCTYIHTH K OTJe/Ke OCHOBHOI'O II03UTHBA, HYX-
HO AOJr0 U TeplNe/MBO NPAKTHKOBATBCS HAa KakKuUX-aubo Gpa-
KOBAHHBIX CHUMKaXx.

SMYJIbCHOHHBIH CJ/IOH, HMeEIOLiUi 4YepHoe MSATHO WJH Lapa-
NYHY, TOCTeMeHHO CpPe3aloT Je3BHeM, CHHUMas Je(eKT OTAe/b-
HbIMM TOYKAMH HJH TOHYaHMIUMHM IITPHUXaMH HeNpaBHJbHOMN
¢opmbl. CreneHb ocjabsieHusl MOYepHEHHUsS! ONpPeleasitoT ToJ-
ILHHON CHATOrO 3MYJbCHOHHOrO ¢josi. CKpe6KoM paGoTaloT OT
Kpas AedeKra, NOCTeNEHHO YCHJAHBAasg HaxKUM Ha Je3BHe B
COOTBETCTBHH C MOBLIIUEHHEM NTOYePHEHHs MATHA UM LlapanuHbl.
Ilpu HeoGXOAUMOCTH Cpe3blBaHHEe TOHYAHUIHX IJIEHOYEK 3MYJlb-
CHOHHOrO CJI0si NOBTOPSIOT HECKOJIbKO pa3, NoKa TOH o6paba-
THIBAeMOT0 yuacTKa He OyJeT AOBeleH [0 TOHA OKPy2Kalouiux
JedekT yuacTKoB. CHBHBIH HaXXHM Ha JIe3BHE MOXET NPHBECTH
K CPe3biBAHHIO IMYJBCHOHHOIO CJ10S BIJIOTH J0 GYMaxKHOH NOJ-
JIOXXKH, YTO B JasbHeliieM norpebyeT 3ale/lKH 3TOr0 y4acTKa
Kpackoli. 3akpaulvBaHHue IOBPexJeHHs He BCerja yJ1aercs, u o
TOHY OHO MOXET OTJIHYaTbCfl OT OOLLero TOHAa H300paXKeHHs.

HHorpa u3-3a upeamepHoi 3aAy0/eHHOCTH H rOpsAYero risH-
UeBaHUsl 3MYJIbCHOHHBIA cJjIOH (oTobymaru npH cockabnuba-
HUH BBIKPAIIMBAETCsl M IJI0XO BIHTbIBaeT HAHOCHMBIH Kpacu-
Tesb. Takde MO3HTHBBHI Ilepej]; PeTYHIbIO C/IeAyeT PasfyOHTh H
0CBOGOAUTbL OT JOMOJHHUTEBHOro IvisiHua. s atoro ¢otoby-
mary pasmayuBaloT B 5%-HOM pacTBope IJMlePHHAa B TeyeHHe
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2—3 wugc, a 3aTem cywar npu TeMneparype 18—20°. [Mocae
3TOrO NO3HTHB HAKJAEHBAIOT PE3WHOBLIM KjeeM Ha KapTOH HJIH
IJIOTHYIO SyMary, uYTO NpelOXpaHseT ero OT H3JOMOB H Aaer
BO3MOXKHOCTb PaboTaTh CKpPeOKOM Ha TJaAKOH MJOCKOCTH.

MaroBrle ¢oro6ymaru TPYAHO NOANAIOTCA HCMPaBJeHHIO
CcKpeBGKOM, a CTPYKTypHble (poToOymMary ob6pabaThbiBaTh Je3BHeM
Heb3sl.

B Tex cayuasx, Korga Ha u3obpaxeHHH TpeGyercs y6pathb
¢oH uaM GoJbluHe Y4YaCTKH H300paKeHHus, NOJAb3VIOTCA HOA-
HOH HacTofikoi. [lns 3TOro MOAHYIO HAcTOfiKy (anTeuHyio)
HAHOCAT KHCTBIO Ha Te YYacTKH 3MY.IbCHOHHOTO C.JI0f, KOTOPble
HeO6X0AHMO 0CaabuTb. Moi npu BBeeHHHM B 3MY.1bCHOHHBI
ci1oi dorobymaru He pacnabBaeTcsi H OLICTPO CO€IMHAETCA
C MeTaJT/MHYeCcKHM cepeOpOM, COCTaBJIRIOIHM H300pakeHHe.
[No3uTtB, oTGesnieHHBIH HOAHOH HacTOiKOH, 06pabaThiBalOT B
(HKCHpYVIOLIeM pacTBOPe H TPOMbIBAIOT B NPOTOYHOH BOfe.
B pesyabprare xHMHYeCKOH peakUHH MeXAy MeTalJHYeCKHM
cepeGpoM H HOAOM B 3MYJBCHOHHOM CJlOe BO3HHKaeT HOIHCTOe
cepebpo, ObICTPO INepexofsiiee B (QUKCHpPVIOUIEM pacTBOpe B
JIErKO pacTBOpHMOe cepeOpsiHOe COelHHeHHe, NOJ06HOe TO-
MY, KOTOpOe o6pasyeTrcsi NpH OObIYHOM Mpoliecce ocsabJeHus.
Dra onepauus BeleTcs Npu 6elOM OCBEIlEHHH H JieTKO peryJu-
pyetcs.

lIBeTHbIE MO3HTHBBI COCTOSAT H3 TPeX TOHUYAHILHX 3MYJbCH-
OHHBIX CJIO€B, COJEPKallKX KpacHTelH, NO3TOMY peTyILHPGC-
BaTb LBETHYIO ¢oToOymary upe3BblYaHHO CJOXHO. Hexheil-
11ee NPHKOCHOBeHHe J1e3BUsl CKpeOKa CHHMAeT HapY2KHbIi SMYJlb-
CHOHHDBIH CJIOH € KeJIThIM KpacHuTeseM M OTKPbIBaeT CJely ot i
CJI0H K ApPYrMM Kpacuteasn. B pe3ysbTaTe Ha 3TOM YdacTke
BO3HHKaeT HeNpPHUATHBIH (PHOJETOBbIH TOH.

[1pn Gosee rayb6okom cpe3e oOHaxaeTCsi HHXKHHH CJ10H C
rony6piM KpacHTesdeM HJH TOAM0XKa ¢ortobymaru. Hckaxe-
HHe 1BeTa Ha NOBPeKIeHHOM YyuacTKe OyleT elle OOJbILHA,
yeM OHO ObII0 10 peTyilud. Henb3s Tak:ke lLBETHble NO3HUTUBLI
pPeTyLIHPOBAaTh YePHOH TYLIbIO HJAH KapaHJalloM.

LIBeTHble TNO3HTHBbI PeTYILUHUDYIOT AaHHJIMHOBbIMH KpacH-
TeJISIMH, PacTBOPeHHBIMH B BOJe.

AHUNHHOBBIA KpacHTelb DPa3BOAAT BOJAOH Tak, uTOObl ero
OKpacKa Obl1a HEeCKOJbKO cJjalee LBeTa HCNPaB/JIsgeMOro yuya-
CTKa. 3aTeM pacTBOPOM aHH/JIMHOBOTO KPAaCHTeMs YBJAXKHSIOT
KOHUHK KOJIOHKOBOH KHCTOUKH H JIerKMM IIPHKOCHOBEHHEM
HaHOCAT Ha 3MYJbCHOHHbIA caoH. [IATHO Ha H300paxKeHHH
o0pabaThIBalOT KpacuTesleM A0 TeX TNOp, NOKa 3TO NMATHO He
CONIBETCH C OCHOBHBIM TOHOM. YKesaTesbiio Nocae Kaxi0oH CMeHbl
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KpacHTeNs NaTh BBICOXHYTb 3MYJbCHOHHOMY C/0i0 il TOALK)
110cJe 3TOr0 HAaHOCHTb APYTOH pacTBOp.

HegekThl, KOTOpble He ynaeTcsi yCTPaHHTb AHH/JIHHOBBIMH
KPACHTE 1AM, MOXHO HCIPABUTb OOGbIUHON PeTYLIHO# KpacKoH
¢ nobaB/eHHeM KpackH, ONH3KOH 1O TOHY C OCHOBHOMY H30-
OpaxeHnio. 115 CHHEX, 3eJeHbIX U OJU3KHX K HMM LIBETOB NPH-
6aBJAOT 3€.1eHbli{ KPACHTeAb; /15 KPACHBIX U XKeTT1bIX TOHOB —
KOpHUHEBbI# KpacHTeTb.

UepHble NsiTHA W NOJ0CHl HHOTA yoaeTcst 3ale1aTb Mac/s-
HbIMH KPacCKaMMHM, pPacTBOPeHHbIMH B NPO3PauHbIX pacTBOpHTe-
asx. 1IBeT Kpacku n0.keH GbiTb GJM3KUM K LIBETY, KOTOPBIil
npeo6salaeT Ha JaHHOM YyuyacTke H3o6pakenuda. [as Toro
yTOGhl KPacKa He OT/IHYA/ach MO TOHY OT OCHOBHOTO H300pare-
1iusl, ee HAHOCAT MOCTENEHHO M POBHBIM CJ0eM, NpHUeM Ioc.ae
KaXK10T0 NOKPBbITHA KPacKy OTKHMAaKT KPeNKO CKPYUYEHHbIM
KTYTHKOM H3 BaThl.

PeTyliblo Tak)Ke Ha3blBAOT ONlepalliM, HMelliHe Ueabio
H3MeHUTb rpajauuio ¢ortorpaduyeckKoro H3o6pa>keHHs, CMsAr-
YUHTb JONYIIEHHble NPU ChbeMKe OWHMOKH M T. . ITHMHM BHAAMH
peTylId OOBbIUHO MO/b3YI0TCA npodeccHOHaNbl-petyiuepsl. Ha-
npuMep, K TaKOMY BHIYy PeTYIIH OTHOCHTCs1 pabora Haj NopT-
peroM. 310 Haubonee CJAOMKHBIH BHI peTYIH, TaK Kak
NpH HeyMmeao0H peTyUIM TePseTCsl CXOACTBO NOpPTpeTa C OPUTH-
HaJIOM.

HEOBbIYHbIE CITCCOBbLI
H3IOTOBJEHUS NO3UTUBA

Ha doroBbicTaBkax, BUTpHHax Qoroartenbe, B XXYpHajdax H
raserax Hepelko 1eMOHCTPHDPVIOT paboThl, CYLIECTBEHHO OT.IH-
yalolHecs MO MaHepe HCMO.THeHHs OT OOLIeNPHHATHIX ¢oTorpa-
duyeckx H306pa)keHHH. DTH paboTbl HOCA” Ha3BaHHA CIOCO-
60B, KOTOPbINH OHH MOJYYeHbl: H30TesHs, NICeBJOCO/ 15 PH3allls,
roJIoKOnua H 1p.

H3oreana — crnoco6 H3roTOBJAEHHS MO3MTHBA, Ha KOTOPOM
06bEeKT CbeMKH BOCIPOH3BeleH CTyneHYaTo, HeGOJIbLUIHM KOJIH-
YeCTBOM TOHOB, MO MaHepe BHIIOJHEHHs HANOMHHAET NJja-
kat (doro 10).

M3orenno H3roToB/sIOT € HeratWsa, HMeIOLLEro XOpoilyio
Pe3KOCTb, TOBbILIEHHbIH KOHTPAcT M KPYIHble JeTaqd B H30-
6paxenHH. [asa mosayyeHHs HM30Tre/HMH OOLIYHO MOJb3YHOTCH
MHOTOKPAaTHbIM KOHTpaTHNHpoOBaHHeM. IlepBoHa-
YaJIbHO C HeraTHBa [e/1aloT CePHI0O MPOMEXK Y TO Y H bl X
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N 03K THBO B. KoJI1HY4eCTBO HX 3aBHCHT OT XapakTepa Hera-
THBHOTO H300paXKeHHsT H H300pakeHHsl, KOTOPOoe XOTAT MoJay-
YUThL B 103UTHBe. UeM Goraye MOJYTOHAMH HEraTHB M ueM
MeHblLle CTYNeHeH JO/MKHO ObiTb B NO3UTHBE, TeM O00Jbliie
TpeGyeTcsi NPOMEeXYTOYHBIX TO3HTHBOB.

Ecau peuieHo, yTo u306pakeHHe Ha NIO3UTHBE AOJKHO HMeThb
BCEro YyeThbipe CTYNeHH N0 TOHY, SKCIO3HIHIO 115 NeyaTaHus He-
raTuBa NOAGHPAIOT TaK, YTOGHl B TMePBOM IPOMEXKYTOYHOM I10-
3uTHde ObIH NpopaboTaHbl TOJILKO TeMHble NeTalH O0OBbeKTa,
BO BTOPOM — MeHee TeMHble, B TPeTbeM — CBeTJble, B YeTBep-
ToM — sipkHe. C Ka)KJoro NpoMeXyTOYHOrO MO3HTHBA JIe/aioT
NoO KOHTpAaTuny — Ay6auKary HeraTHBa. 3aTeM C IO-
JIVUeHHBIX KOHTPATHNOB H3TOTOB.ISIOT 110 OJHOMY HPOMEXYTOU-
HOMY TIO3HTHBY, @ C 3THX MPOMEXKYTOUHBIX MO3UTHBOB — [0
KOHTpaTuny.

[1poMexkyToyHble NO3UTHBbI U KOHTPATHIIBI MeyaTaloT Ha ¢o-
TOTeXHHYECKOH TMJIeHKe, o06/janawiled BbICOKOH KOHTPAaCTHO-
CTbIO H HU3KOH CBETOUYBCTBUTE/IbHOCTBIO, Hanpumep THn PT-31.
[leyaTaHue BelyT KOHTAaKTOM B KOMHPOBAaJbHOH DamMKe. JKC-
NOHHPOBAHHYIO OTONMJEeHKY 006pabaThiBalOT B 3HepPrHYHOpa-
6oTalolleM THAPOXHHOHOBOM NPOSIBAAIOLIEM pacTBOpPe, 3aKper-
JSI0T B NIPOCTOM (PHKCHPYIOLIEM DAcTBOPe, NPOMBLIBAIOT B BOIe
W CywaT B TAaKHX YCJAOBHAX, KOTOpble HCKJIouaioT JedopMHpO-
BaHHe (POTOILIeHKH.

[Ipyu° KOHTpPaTUNHPOBAHHH H306DPaXKEHHsI IKCIIOHHPOBaHHE H
nposiBleHHe (POTOIVIEHKH JOJIKHbI ObITb TaKHMH, 4TOOBI H30-
Opa)keHHe B MPOMEXKYTOUHBIX TMO3UTHBaX M KOHTpATHMAX CTa-
HOBHJIOCb BCe KOHTpacTHee.

H3rorcBasis NpoMeKyTOUHble TO3UTHBbLI X KOHTPATHILI, He-
06X01MMO CJIeAHTDb 3a TeM, YTOObl Ha HHUX He NOABHJIHCH Liapa-
NHHBL, AATHA, TOYKH H 1pVrHe IedeKTbl, NOpTALIHe H300paxe-
HHe. Eciu kKakol-1160 NO3UTHB NOJYUYHJACSH NMOBBILIEHHOH IJIOT-
HOCTH, ero MOXXHO o6paboTaTb B ocnabJsioleM pacTBope.

C KOHTpaTHNOB H3006paxkeHue INoOYepeqHO MNeyaTalT Ha
KoHTpacTHYIO orobvmary. [1pu meyataHuu Hano CJIeJHTb, YTO-
6Bl HeraTHBOepxkKaredb ob6ecleYHBaJ COBEPILIEHHO TOYHOe COB-
MellleHHe NpoeudpyeMblXx H3obpaxkeHuil. TlocTossHHoe MecTO-
NoJIOXKeHHe NpoelHpyeMblX H300paxkeHHH yCTaHaBJMBAIOT IO
KOHTYDPY, CIelTaHHOMY KapaHJIamoMm Ha Jgucte 6esoll 6ymaru,
HWJIH N0 KOHTPOJBHOMY ()OTOOTNEYaTKY C OJHOrO H3 KOHTPAaTH-
NOB JAPYTHUMH CIOCOBANH.

OKCIO3ULHIO /S Ne4yaTaHHS KaKIoro u3o0pa)keHHs Ha
torobymary noadupaiorT oyeHb To4yHo. Ee onpenensiior no cry-
neHuaTol npobe, cresaHHOR Ha To# XKe dorobyMare, Ha KOTO-
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poii 6yneT neyaraTbCsl MNO3UTHB. DKCIIOHHPOBaHHasA (oToByma-
ra o6pabarTbiBaeTcsi B OObIUHBIX YCJIOBHSIX.

Ecrb B apyrde cnocobbl H30Te/HH, KOTOPHIMH MOXHO H3ro-
TOBJIAITb Pa3Hble MO XapakTepy MNO3HTHBBL. Ho 3TH crocofnt
TPYAOEMKH H TpeOyloT OO0JIbIIOH 3KCIepHMEeHTalbHOH PaboThi.

Hans xapakrepa nH300pakeHHsI U30TeJHH BaKHOe 3HaueHHe
HMeeT BbI6Op 00beKTa CheMKH, TaK KaK JajeKO He KaXKIAbiH Clor
»eT MPHrofeH AJIsl BOCIIPOH3BEAEHHS MO 3TOMY CHOcoGy.

CywiecTBYeT HeCKOJbKO H3MeHeHHBIH Crnoco6 H30resHH,
Ha3biBaeMbli H3 0N OJ U X POMHUeH, KOTOPhIHi jaeT BO3-
MOXKHOCTb C LBeTHOTO HeraTHBa IOJYUHUTb H300Da)keHHe Ha
LBeTHOll ¢hpoTOOGYMare, BeCcbMa OT/IMYHOe OT OOLIENPUHSATOrO
LBETHOTO MO3UTHBA.

TtceBpocoasipusauma — cnoco H3roTOBJE€HHUS TNO3HUTUBA,
B KOTOPOM YacTb JieTasedl IMeeT HeTaTH B HO €, @ 4acTb —
N O3UTHBHOe H300paKkeHHe, NPUYEM 3TH JeTajH OTAele-
Hpl APYT OT Apyra npospauHoi Kaiimo#i (¢oto 11).

Cnoco6 OCHOBaH Ha 3KCIIOHHPOBAaHHHM CBETOYYBCTBUTE/Ib-
HOrO cJ0s1 oToMaTepuala yepe3 MNposBIAeMOe H300pakeHue.
Urobbt MONYYHUTb TNO3UTHB MO 3TOMY cnoco0y, HeraTHBHBIH
doTomaTepuan B Npolecce NpPOsiBJAeHUsT OCBelllaloT GesbIM CBe-
ToM. B 3TO BpeMs rasnoreHuibl cepe6pa, 3KCIIOHHDOBaHHble Ye-
pes mnposiBAsieMOe H300paKeHHe, CTAHOBATCS CHOCOGHBIMU K
IIPOSIB/IEHHIO U TPOABJIAIOTCS OJHOBPEMEHHO C paHee MpPOSBJs-
eMbiM H306pakeHHeM. B pesyabTate Ha ¢oromaTepuase BO3-
HHKalOT 1 Ba H306paxeHHs: HeraTHBHOe U IO3HTHB-
Hoe. Jlosis yyacTHsi KaxAOro usobpakeHHsl B TNO3UTHBe 3aBH-
CHT OT IJIOTHOCTH NePBOHAYAJbHO NPOSIBJEHHOr0 H306paxeHHs,
NpOJO/IKHUTEJbHOCTH OCBellleHHs (oToMartepHana M ero mocje-
LYIOLEro nposiBjeHuUs.

Ilo xapakTepy H300parkeHHUs MO3UTHBBI MOTYT ObITb BeCcbMa
PasJIMYHBIMH, TO3TOMY /ISl Ka)KJAOro M3 HHX HOAGMpAlOT COOT-
BETCTBYIOIIHE PexXHMbl 0OPabOTKH.

Cnoco6 NCEeBAOCOSPH3ALUUH MOXKHO NPHMEHsATb Ha Hera-
THBHOM (oTOMaTepHasje TOIbKO B TOM CJlyyae, €C/IH eCTb OYeHb
MHOro 1y6/eli ChbeMKH AJdsl 3KCNepHMeHTHpoBaHHsA. OOBACHs-
€TCS1 3TO TeM, YTO CYIIECTBYeT Macca (pakTopoB, B/IHSIOMIMX Ha
Xapaktep H306pakeHHsi H TPYJHO YUHTbIBaeMbIX IpH paboTe
C OCHOBHbIM HeraTHBOM.

UTo6bl M3rOTOBUTb IIO3UTHB MO 3TOMY clocofy HerarHs
neuyaratoT Ha orobymary Ne 6 uau Ne 7, Koropyro 3ateM oOpa-
6aTblBAlOT 3HEePrHYHOPabOoTaOWUM THAPOXHHOHOBLIM IPOSIBI-
TesieM NpH Temnepatype 23—24°. TlposiBneHue BeAyT MO INJOT-
HOCTH, YCTaHaBJIUBaeMOH MHOIOYHCJEHHBIMH 3KCIIEePHMEHTaMH.
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[Nocsie mocTrkeHHs HeoOXOAMMOro H3ofpaxKeHHUs (poTobyMary
OCBeLaloT OeJbiM CBETOM B NposiBasiolleM pactBope. [Ipono.-
JKHTEJIBbHOCTh OCBellleHHS! YCTaHAaBJAMBAIOT 3KCIlePHMEHTaJbHO.
OcseleHnylo ¢orobymary npoaoJkaiooT o6pabaTbiBaTe B Npo-
fiBHTeJe JO TeX NOP, NMOKa He OyJeT NOJy4yeHO HY’KHOe IO Xa-
pakTepy usobpaxeHue. [lpoaBieHHylo ¢oTobyMary ¢GHKCHPY-
10T, MPOMBIBAIOT B BOZe M CYLIAT.

BcaeiactBue TOro yto cnoco6 M3roTOBJEHHSA TTO3MTHBA Tpe-
OyeT MHOTOYHCJIEHHBIX M TPYAOEMKHX 3KCIIeDHMEHTOB, A4
noa6opa peHmMa KaxKAOH onepauuu NPHHATO OIHOBPEMEHHO
ofpabaTbiBaTb HECKOJBKO JIHCTOB (oTOOyMar, Io-pasHoMY
OCBEelllaeMbiX H NPORBJsIeMbIX.

B Tex cayuasx, Koraa Heo6XOaHMO HMieTh GOBIIOE KOJIHYe-
CTBO OAMHAKOBBLIX. NNO3UTHBOB, NOJb3YKOTCA NPOLECCOM KOHTpa-
THNHpoBaHHA. Ha ¢oroTexHHyeckoH nJeHKe NepBOHayalbHO
M3TOTOBJIAIOT NO CNocofy MCeBAOCOMAPH3aUIN  NPOMEXYTOY-
Hbifl TTO3UTHB, B KOTOPLIM MOKeT OblTb BeyaTaHo H HeCKOJbKO
n3o6pakeHuH, 3aTeM C Hero JesnaiT KOHTPaTHN, a C KOHTPAaTH-
na — OKOHYaTe bHbIA IO3HTHB.

Cnccof nceBAGCONAPH3ALHH HAXCAHT NpHMeHEHHe He TOMb-
KO B uepHO-Genol ¢oTtorpaduu, HO H B LIBETHOH.

Ncespo6apenbed — crnoco6 H3TOTOBJIEHHA MNO3HTHBA, H30-
6paxeHHe KOTOPOro Kaxkercsi pelbedHbiM (doTo 12).

[lo Texnnke BbINOJHeHUs nceBaobapenbed 61HM30K K CIICCO-
6y H30re/HM W OTJIHYAETCS OT Hero TeM, 4TO IPH NeuyaraHHH
H306PaxKeHHs CKJIaAbIBAlOT € HeGOJBbLUHM CMellleHHeM.

[TosayueHne H300pakeHHs1 MOMKET ObITb GCYLIECTBJICHO C A-
HOpa3oOBbBM KOHTPAaTHNDHpOBAaHHEM CHa-
yaja C HeraTHBa JenalOT NPOMEXYTOUYHbIH NO3HTHB, a 3aTeM
HeraTHB CKJaJblBalOT C 3THM TO3HTHBOM 3MYJAbCHOHHEIMH
CJIOAMH BHYTPb H 3KCIIOHHPVIOT 5TH JABa H306pa)keHHs Ha
torob6ymary. [lpy A1ByXpPa3OBOM KOHTPAaTHANN-
POBAaHHMU C HeraTMBa H3rOTOBJISIOT NPGMEKYTOYHBIH MO-
3UTHB, C IIPOMEXKYTOYHOrO NO3WTHBA — KOMTPATHI, C KOHTDa-
THIA — BTOPOH TIPOMEXKYTOYHLIF [TO3HTHB, CO BTOPOrO IpOMe-
>KYTOUHOTO MO3HTHBA — BTOPOH KOHTparTHn. C ABYX NocaeiHnX
H306paxeHHH (KOHTPATHN-TNIPOMeXYTOUHBIH [TO3HTHB) AeNatoT
OKOHUaTe/bHLIH KOHTPATHII, HCIIONb3yeMblH 115 IeyaTaHHus i10-
3HTHBOB.

XapaxTep n3o6paxkeHHd 3aBHCHT OT TOTO, KaK CJI0KeHbl KOH-
TPaATHN H NPOMEXKYTOUYHBIH NMO3HTHB — 3MYJIbCHOHHBIMH CJIOSIANH
BHYTPb HJIH HapyKY,—H OT TOTo, Kakoe u3cOpakeHHe ABJAAeTCH
NepBbHIM K HCTOUHHKY CBeTa BO BpeMsf NeuaTaHHs OKOHYaTelIb-
Horo xoHTpaTHna. Ha xapakrtep no3uTHBa BAMSAeT Takxke CTe-
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NeHb CMelleHHs1 U306DakKeHHH 10 TOPH30HTaJH H BepPTHKaIH
Kanpa.

Ila1s neuaTaHHs NPOMEXYTOUYHBIX MO3UTHBOB H KOHTPAaTH-
NOB MOXXHO NPHMEHSATb MJ10CKHe OTOTeXHHYeCKie TLIEHKH, Ha-
npumep tHn ®T-31. PexkUMBl 3KCNO3HLMH NPH KOHTPATHIH-
POBaHHH ONpeJEISIOT B 3aBUCHMOCTH OT HYXKHOTO XapakTepa
1#300paxkeHUsA B TMO3UTHBE.

MoryT. 66T H IpYrHe BapHAHTbI H3TOTOBJIEHUS TO3HTHBA
no crnocoby nceprobapesibeda, HO OHH Gosjiee CIOXKHBIE.

BriGop o6bekTa chbeMKH M €ro ocBellleHHe A5 H3TOTOBIEHHA
TNIO3HTHBA MO 3TOMY CNOCOOY HMeIOT 6OJbIlIOoe 3HaYeHHe, TaK KakK
JaJleKo He BCe CIOXKeTbl MOTYT ObITb BCCNPOH3BeAeHbl B BHjE
ncebaobapeqbeda.

Tonokonns — crnoco6, ofecneynBaloILUA noJyyeHue 0co6o-
MeJ/IKO3ePHHCTOr0 NO3UTHBHOIO U306paxkeHlisl ¢ MAaKCHMabHbIM
KOJIMYeCTBOM JAeTa.leil.

DTOT cnocof CCHOBAH Ha IeUaTaHHH MO3UTHEA C OT 6 e-
JEHHOTrO HerarTHBa, KGTOPHIH M0C7e MOJHOTO Mpo-
sIBJIeHH 1 GUKCHPOBAHHS W NMPOMBIBKM 0GpaGaTbiBaloT B pacT-
BODe CJelYIOlLero CcCTaBa:

Boga . . . . ... ... ... .. 800 M
CeplokncTast Meib KpHCTalauveckas . . . 100 e
XJIOpHCThIT  HATPHH ce o oo el 100 e
CepHast KHCJIOTA KOHIEHTPHpPOBaHHAA . . . 25 aa
Bopa. ... .............00 12

M3o6paxeniie oGpabaTbiBaIOT B PacTBOPe 10 TeX Mop, NOKa
HeraTHB €O CTOPOHBl NOAJIOXKKH He CTaHeT MOJOYHO-6ebIM.
3ateM HeraTHB IIPOMBIBAIOT B BOZAe A0 HCUE3HOBEHHS roJ1y6oro
OTTEHKa.

B pesyabrate or6eslHBaHHA JeTalM HEraTkHBa OYeHb BLICO-
KOH IIJIOTHGCTH, He MponeuyarbiBaeMble NPH OObIYHOM Crocobe,
CTalOBSITCA 3HAUMTEIbHO 11IpO3pauHee M XOPOILO BOCMPOH3BO-
nATcs B no3uTHBe. I1pH oTOeNMBaHHH PbIXJbie 3eDHa MeTaJslH-
YeCKOTO cepe6pa, COCTaBJABUIHE H300paxKeHHe, NPeBPallaloTCca
B KOMIIAKTHLIE MIIKPOKPHCTaJIbl XJOPHCTOrO cepefpa, Bcaei-
CTBHe 4ero HeraTHB OKa3biBaeTCsi MeHee 3ePHHCTBIM C MOBBI-
LeHHOH pe3KocThlo 11306paxceHns. C TaKoro HeraTuBa NO3HTHB
6yleT HMeTb MeJIKO3epHHCTOe H306paxKeHHe ¢ Y.Iy4iieHHOH ne-
penaued MeJKHX JeTajell M DasjMyHeM TOHOB.

Cnoco6 rolIOKONHH NPHIOAeH He A BCeX OGbEKTOB CheMKH
K He AJ1st BceX HeraTBoB. O6GLIYHO €r0 NPHMEHSIOT I CHIBHO
NepesKCNOHUPOBAHHBIX M Tlepen POsABJEHHbIX HEraTHBOB, a
TakKe /151 U300ParkeHHs KOHTPACTHbiX O6BLEKTOB.
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Harorop/ieHne no3uTHBa ¢ OTOeleHHOro HeratuBa TpeGyeT
nox6opa ¢oro6ymary 1o KOHTPacTy, BelHYHHe IKCMO3HIHHU U
NPOAOCIKUTENbHOCTH NPOSIBJAEHUS, KOTOPbIE MOI'YT 3HAUHTENbHO
OTJIMYaTbCsl OT NPHHATBIX /5 OOBIYHOrO Ipollecca.

B Tex cayuvasx, Korja TpygHO OTMeyaTaTb MO3HTHB C OTOe-
JIEHHOTO HeraTHBa BCJE/ICTBHE €0 Ype3MepHOH NpPO3PayHOCTH,
HeraTHB OCBELIAOT SIPKUM UCTOYHUKOM CBeTa, MMEIOIHM MHOIO
yAbTpaHoJeTOBbIX JYyuyeH, HanpuMep PTYTHO#R gamnoi. [lox
JeficTBHeM CBeTa 4acTb XJOPHCTOro cepeGpa BOCCTaHaBJUBAET-
¢ 10 MeTaJJMYeCKoro, o6pPasyIolerc MOBBIEHHYIO IJIOT-
HOCTb B HeraTHBe. OpHako yeM GoJsibuie GyJ1eT UMeTb HEraTuUB
MeTaJlJIN4eCKOro cepebpa, TeM ciaabee s¢pekT, NPUCYHIUH crio-
coby TOJIOKONHUH.

Ilpu »xesnanuu oTOe/eHHBIH HEraTHMB MOXKHO BepHYTb B Ilep-
BOHayaJibHOe COCTOsiHHe, o6paboTaB ero B pa3faBjieHHOM MeJ-
KO3ePHHUCTOM mnposiBasitouleM pactBope. Ilocko/nbKy BTOpPHUHOe
nposiB/jeHUe BeleTcs NPH GeJOM OCBellleHHH, eCTb BO3MOXKHOCTb
HEeCKOJMbKO H3MEHUTb KOHTPAaCTHOCTb H IJIOTHOCTb M300pae-
HUSl, PeryJjupys NMPOAOJIKHTeNbHOCTh OOPabOTKH HeraTHBa B
pactBope. Ilocsie nposiBleHUs1 HeraTHB (UKCHPYIOT B OOBIUHOM
pacTBOpe H XOpOLIO IIPOMBLIBAIOT.

HmmepcHoHHOe nevaTanne — cnocob neyataHus, NpH KoTo-
poM MeJIKHe llapanuHbl M NMOTePTOCTH Ha HeratHBe He Npore-
yaTblBalOTCSl Ha no3uTHBe. Croco6 OCHOBaH Ha TOM, YTO MO-
BpeXJeHHsl Ha HeraTHBe 3aMOJIHSAIOTCS MUAKOCTbIO, HMelollel
NoKasaTe/lb MpesJoMJIeHUs, GJU3KHH K MOKasaTejsM I[pesioM-
JIEHUS] 3MYJBCHOHHOTO CJOSi U NONJIOXKH. B pesynabrate Ta-
KOr'O 3aMO/IHeHUs1 Ha NI03UTHBe He OYAYT 3aMeTHBI [IOBPEXeHHUS,
OT KOTOPBIX IIPH OOGBLIYHOM IeYaTaHWM BO3HHKaT Oesible MOJO-
Cbl Ha U300paxKeHuH.

B kayecTBe HMMepPCHOHHBIX MXHUAKOCTEH NPUMEHSIOT IJIH-
UepuH, MNHUXTOBBIH 6a/nb3aM, YeTbIPEXXJOPHUCTBIH YyIJepoa H
ap. Has neyaraHuss HeraTHB OYHILIAIOT OT MBUIH H YKJabIBAIOT
MeXJYy [IBYMSI CMOYEHHBbIMH [JIMLIEPHMHOM CTeKJaMH, KOTOpble
3aTeM IIOMelIAOT B HeraTHBOAepKaTesb (POTOYBeIHYHTEsT HIIH
KONHPOBAaJbHYI0 PaMKy. Mexay CTek/JaMH H HeraTHBOM He
JOMI2KHO GBITb BO3JYLUHBIX NYy3bIPbKOB. Iloc/e neuaraHus He-
raTMB CJefyeT IpOoTepeTh.

Ilpu nonb30BaHUM NMUXTOBLIM 6a/Mb3aMOM HEraTHB MOMELAoT
MeX1Yy ABYMSl CTEKJ/SIHHBIMH IJIACTHHKaMH, OJIM3KHMH MO pas-
Mepy K HeraTHBY. IlpeBapuTe/bHO Ha 4YHCTble IOBePXHOCTH
CTEKOJl HaHOCAT Mo Kamvle Ganb3am. Ilocse ykJaakH Heratusa
CTeKJ1a CTaBAT IIOJ I'PY3 Ha JBa-TPH AHS B TeIlJIOM H CYXOM IlO-
MellueHUH. 3aTeM CTeK/a OKaHTOBBIBAIOT, KaK OObIYHBIH AMamno-
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3uTHB. [THXTOBHI 6anb3aM B Npollecce NPECCOBKH JOJKEH paB-
HOMEDHO pacmpenesuThCsl MO Bcell NIUIOMIANU MEXAY CTeKJaMH
M 3aTOJHHUTL NOBPeXAeHHblEe MeCTa HeraTHBA. B 3aK/1eeHHOM BH-
Jle HEraTHB MOMHO COXPaHSITb MOCTOSIHHO. B cilyuae Heo6X0aH-
MOCTH OTIeNHTb HeTaTHB OT CTeKOJ €ro cJjerka nojorpeBaT.
ITuxToBbIA GaJib3aM JIeTKO CMBIBA€TCSI KCHJOJIOM.

HI3BecTHO MHOTO CTapbiX MPOLECCOB, KOTOPhE H A0 CHX MOP
TIPUBJIEKAIOT BHHMaHHe JobuTenell (ororpaduu: MHUTMeHTHBIN,
T'yMMHapabHKOBbIH, Mac/sHbIA, G6POMOMAac/AsiHbIH, 0306pOM,
Kap6po, Pe3HHOTHIINS, THAPOTHIHA H T. II. Ho ana ocyuiecte-
HUS HX TPeGYIOTCs MaTepHasbl, PelKO Telepb H3TOTOB/IsiEMblE.
KpoMme TOro, sTH mpolecchl Ype3MepHO CAO0XKHBI H TPYHOEMKH.



Iaasa VI. OBPALUEHHOE
HU30BPA)KEHHE

[Tosutusoe H3o6paxeHHe MOxeT ObiTb MOJyYeHO CrnocofoM
ob6paueHHs HaToM ke poromMarepHase, Ha KOTOPbIi Npo-
n3BojuJach CbeMka. [Ipu 3TOM crocoGe B 0OAbILINHCTBE CJYy-
yaeB MO3UTHBHOe H300parkeHHe H3TOTOBIAIOT B BHJe 1 H a 0l 0-
3HTHBa, 117 Yero MNOJb3YIOTCS 1BeTHOH (POTOMN.1eHKOH.

[To cpaBHeHHIO C HEraTHBHO-NMO3HTHBHBIM CIOCOGOM CIIOCOD
ofpaileHHs1 HMeeT eille PAJ CYLUECTBEHHbIX I[PeHMYLIeCTB:
OH 0607Jee 3KOHOMHYEH, TaK KakK pPacXoiyeTcs: TO.JIbKO OTHH
¢oTosaTepHaa BAIECTO ABYX; NO3HTHBHOE H300paKeHIie MOXKHO
NOJYyYHTb MHOrO OblcTpee, ueM IO ABYXCTYIEHHOMY clocoby;
11BETHOH JHAaNO3HTHB, CIPOElMPOBaHHbIf Ha 3KpaH, 3HAYM-
TC1bHO NPEBOCXOIHT 10 APKOCTH, COYHOCTH, NMPO3PAUHOCTH H
YHCTOTe LIBETOB INO3HTHB Ha LBeTHoIl ¢orodymare. O6bacHA-
eTca 3TO TeM, YTO H300paxkeHHe, NpOeLHPYyelMoe Ha 3KpaH B
3aTeMHEHHOM MOMellieHHH, KaxeTCA IV1a3y HAMHOTO HacbllieHHee
M yduie, a 1O rpajaudH UBeTOB — TO4YHee, yeM H300parkeHHe
Ha dorobymare, paccmaTpuBaeMoe Ha OTPaxeHie II Ha CBeTy.

[IBeTHOe H306paxkeHHe Ha obpauiaeMol ¢OTONIeHKe Npef-
NOYTHTEIBHO H /1A BOCIPOH3BeAeHHA NOJUrpadiyecKHM Iy-
TeM, B 4eM Jerko y6eJHTbCs, CPaBHHBAaA B XKypPHa.laX LBeTHble
CHUMKH, MOJYyyeHHble N0 obpaiiaeMoMy Ipoueccy H MO Hera-
THBHO-TIO3UTHBHOMY CIOCOOY.

[pouecc obpatueHns NpUMeHsAIOT H Ha ¢oTodymarax, Koria
HyXHO H3TOTOBHUTb KOIIHIO C JHAllO3HTHBA, JOKYMEHTa H T. X.
DTHM npoleccoM NOAb3YIOTCA M AJAA NoJyueHHA RyO/aHKaToB
C HeratuBa, NO3UTHBA H B APYTHX CNelHa/IbHbIX CJ1yuasX.
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OBPALIAEMBIE ®OTOTPA®PHHECKUE
MATEPUAJIbI

[TosuTiBHOe o6pauieHOe H306paKeHHe MOXHO TNOJYYHTb Ha
JM1o6bIX GoTOoMNJeHKaX, 338 HCK/IOYeHHeM HMeIOHX OKPAalLeHHY 0
MONJIOXKKY HJIH MAacCKH B CBETOYYBCTBHTENbHBIX cj0sX. OfHaKo
npeanouTeHiie UMeloT 0 6 pamwaemMble @OTOMNJ € HK H.
doTonseHKH C€OAep:KaT NPOTHBOOPEOJbHBIH CI0H H3 Me-
TaJJIH4eCKOro cepebpa TEMHO-KOPHYHEBOTO UJIH APYroro LBeTa,
YTO MOBBIIAET HX PA3PeliaoulyIo COCOGHOCTb. ¥ GONbIIMHCTBA
obpamaeMbix (QOTONJAEHOK 3TOT CJOH DacnoJjioxkeH Hemocpel-
CTBEHHO N0J CBETOYYBCTBHTEJIbHOH 3MYJbCHEH H  XOPOLIO
TYIUHT JIyYH, CNocoGHbie CO31aTh OpEOJbl OTPa:KeHHs1 OT NOoI-
JNOXKH. T1poTHBOOPEO/IbHbIH C10H pa3pyiaeTcs BO Bpens ¢oTO-
rpacduueckoil 06pabOTKH (POTOMNJIEHKH, NpPOBeleHHOH MO Mpo-
neccy obpauwenns. Ecau xe ofpamaemyro ¢oTondeHky obpa-
60TaTh MO HeraTHBHOMY Ipolieccy (4epHO-6es0MY), B KOTOPO:I
HeT OTOe/MBalOLero pacTBOPa, MPOTHEOOPEObHbIA CJIOH CO-
XPaHUTCA Ha MNOLJAOXKKe M Kak Obl 3aByaJupyeT HeraTHBHOE
n3o6paxKeHHe, CHH3MB Pa3’JH4yaeMoCTb ero AeraJeil.

CyuiecTByloT ofpauiaedsle (OTONIEHKH, IPOTHBOOPEO.1b-
Hblil C/IOH KOTOPBIX H3TOTOBJIEH U3 Kpacuress, CaxKH M APyrix
CBETOTOT IO AW X MaTePHAa0B. 3TH POTHBOOPEOJIbHbIE CJAOH
paspyaiorca npu gororpagpuyeckoil 06paboTKe, NpoBeLeHHOI
no obpawaeMoMy HJH HeratuBHoMy mnpoueccy. [lostomy Ha
TakuX (POTOMIEHKAX MOXMHO MOJYUHTb O6GpalieHHOe HJIH He-
raruBHoe H3o0paxkeHlie.

O6paintaenble GOTOINIEHKH 3HAUHTEIbHO KOHTPAacTHee Ee-
TaTHBHBIX, MO3TOMY HeO0XOAMMO TPH CBEMKe BeCbMa TOYHO
YCTaHaBJAMBATh 3KCNO3HLUKI0. H3-33 BbICOKOro KoHTpacta ¢o-
TOMJIEeHKH YyMeHblIaeTcs BOCINPOH3BOAMMBIA HHTepBaJ sipKO-
cTell 00BbeKTa. cheMkH. [lpHyeM LBeTHble OTONJIEHKH KOHTpa-
CTilee yepHO-0e/bix POTOMJIEHOK.

I1BeTHble oOpauaeMble (QOTOMJIEHKH BBLIMYCKAKOTCA JABYX
TunoB. OaHN NpelHa3HAYalOTCA J151 CheMKH NPH JHEBHOM OC-
BelleHuH (Tun /1), Apyrue—npH JamMnax HakaadnBaHus (Tun JI).
Kaxkapth THI QOTOM/IGHOK HMMeeT CBETOYYBCTBHTE/JbHble CJIOH,
GasaHcHpOBaHHble 11 ONpeAEe’teHHbIT M0  CMEKTPaJbLHOMY
COCTaBYy CBeT.

YepHo-6eble obpalljgeMble (OTOMJIEHKH H3TOTOBJAIOTCS B
Buge 16- 0 u 8-mm xkuuonnenok. B Tex cayuasx, Korga Heob-
XOJHMMO TNOJIYulTb l300paxceHHe Ooabluero ¢opiara, npHMe-
HSIIOT YePHO-Gelible MO3UTHBHble (DOTOMJIEHKH, KOTOpble YAOB-
JIeTBOPHTENHHO 00pabaThiB2IOTCS MO NpoLecCy 00palleH s,
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Tlomumo oronneHok, NPHUMeHsIEMBIX A5 CBEMKH, HEKOTO-
pble PeANpPHUATHA W3TOTOBJAOT YepHO-6c/ble W LBeTHble obpa-
1aeMble GoOTOMarepHanbi s KOMUPOBAHUA HA HUX U3o00pake-
HUI ¢ AManosuTuBoB. K TakuM Marepuajiam OTHOCATCS UYepHO-
Oe/ible W LBeTHbie oOpallaeMble MJIEHKU /1 NeyaraHus KONHH
H Ip. DTH doToMaTepHa/bl O CBETOUYBCTBUTENLHOCTH OJIU3KH
K OObIYHbIM IO3HTHUBHbIM (OTOMAaTepHalaM.

CyutectByioT (PoTOTeXHHUECKHe ofpaliaeMbie (oOTOGyMarH,
411 WUTPUXOBBIX MM NOJYTOHOBBIX H300paKeHHH.

LiseTnoie oGpawaembie
thoTonJeHkH

LO-22]1 — uBetHas ofpaiaemasi QOTONJIEHKA 1/ ChEMKH IPH
JIHeBHOM ocBellleHHH. CBeTouyBcTBUTeNbHOCTD — 22 enl. [OCTa,
Ko3(ppureHT KoHTpacTHocTd — 2,0, dororpaduyeckas wupo-
ta — 1,2, paspewatoiias cnoco6HocTb — 70 aun/mm. Ha stoit
thoTonJieHKe MOJYy4yaeTcsl MeJTKO3epHUCTOEe 1BeTHOe MO3UTHBHOE
H3o0paxeHue.

[10-90J1 — uBeTHas obpaiaemass QoTolIeHKa A5 CheMKH
1pd  namnax  HakanMBaHusi.  CBeTOYYBCTBHUTENBHOCTb —
90 ex. OCTa, koahduiuueHT KOHTpacTHocTH — 1,2, d¢oTo-
rpaduueckas wupora — 1,2, paspemawooiias CrnocoGHOCTb —
60 aun/mm. Ha 310t hoTONIEHKE MOXKHO NIPOM3BOANTD CHEMKY H
IIPU IHEBHOM OCBelUEHHH, ec/1H Ha oObeKTHB oroannapara Ha-
JleT OpaHKeBblil cBeTOpHJABTP. B aToM ciyuae cBeTOuyBCTBH-
TebHOCTb ¢oToneHKH oleHuBaercsi B 45 en. ['OCTa.

[1O-5 — uBerHas obpaiwaeMas ¢GoTON/EeHKa AJs NeyaTaHUsi
H306paxKeHHsi C LBeTHOro AHanosutHBa. CBeTOYYBCTBHUTE/b-
Hoctb — 0,4 ex. 'OCTa, xoagpunvent KoHtpactHoctH — 1,1,
paspeinatoiias cnocobHocts — 70 aurn/mm. Ha 310t doTonien-
Ke MOJYYyaloT YIOBJETBOPHUTEbHbie MO IBeTONepefaye KOMUH
C LBEeTHbIX AHAaNO3UTHBOB.

«OpBoxponm UT-16» — uBernas obpauwaemas ¢ero-
IJeHKa 1 ChbeMKH IpH JHeBHOM ocBelleHHH. CBETOUYBCIBH-
TeabHOCcTh — 32 en. ['OCTa.

«OpBoxpom UT-18 — uBerHas ob6pawaemas ¢orto-
NJIeHKa A1 CheMKH NPH JHeBHOM ocBellieHHH. CBeTOUYBCTBH-
TenbHocTh — 45 ea. I'OCTa.

«OpBoxponm UK-18» — userHasa obpawaeman ¢oro-
IJIeHKa JJ151 CbeMKH NPH JaMnax HakanuBaHHSl. CBEeTOUYBCTBH-
TeabHOCcTh — 45 el. [OCTa

«OpBoxpom UK-20» — usernas obpauaemasa ¢oro-
IJIeHKa AJs1 CheMKH INpiH JaMrnax HakanauBanusi. CBeToyys-
cTBUTENbHOCTD — 65 en. [OCTa.
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YepHo-Oenbie o0pautaenbie
doTonneHxKn

OU-45—yepHo-6enast o6paiiaeMast GOTONJIEHKA A8 CheMKH NpH
THeBHOM ocBellleHHH. CBeTouyBCTBHTeIbHOCTE — 45 ef. [OCTa,
K03(PHUHEeHT KOHTpacTHocTH — 1,4, doTorpaduueckas uwiH-
pora — 0,9, paspemaiomas crnoco6HOCTb — 85 aur/um.

OUY-180 — uepHo-Genass obpamaemast (oTomjeHKa 11
CbeMKH MPH JlaMnax HakaJIuBaHUA. CBeTOUYBCTBHTENbHOCTb —
250 en. 'OCTa, npu nHeBHoM ocBemeHH# — 180 ea. ['OCTa,
KO3(phHLIMeHT KOHTpacTHocTH — 1,3, dortorpaduueckan wu-
pora — 0,9, paspewarmas cnoco6Hocte — 70 aun/mm. do-
TONJIEHKA MMeeT TIOBBIIIEHHYIO 3€PHHCTOCTb H INPHMeHseTCsI
IJIsT CheMKH NIPH MaJsioii OCBelLeHHOCTH O0BbeKTa.

HseTHble oGpauaembie
thoTobymaru

O6pamaemass uBeTHass GoTobymMara ecTb
IBYX TMNOB: HO P M aJ b H a f, uMeroilasi KoshdHLUHEHT KOH-
TpacTHocTH 1,2, * KOHTpacTHafn — ¢ KoIpHLHEHTOM
KoHTpacTHOcTH 1,6. O6e ¢oTo6yMary npeiHasHaueHbl 4Js1 MO-
JyueHHsl TNO3UTHBOB C LBETHHIX AHANO3HTHBOB, 00pabarhbl-
BaloTCsl Mo crioco6y ofpatieHus.

Yepro-Geavle obpamaembie
oTobymarn

PeBepcusHasa ¢otorpadpuueckas 6yma-
I a TpefHa3HauyeHa A5l NOJYydYeHHs cniocoboMm obpailleHHsl no-
3UTHBHOTO HM306pa)keHusi o6beKkTa. BbICOKOUYBCTBHTEbHBIM
5MYJbCHOHHBIH CJIOH 3TOH ¢QoTobymarH HaHeceH Ha Npo3pau-
HYl0 GYMa)KHYI0 TOMJIOXKKY, JaKHPOBaHHVIO ¢ OBeHX CTOPOH.
KOHTpacTHOCTb 3MYJ/J1BCHOHHOTO CJIOSI ONpefeasieTCsi BHIOM Io-
3UTHBHOIO H300pakeHHs: TOBblIIEHHAsl — ISl LUTPHXOBOTO
H300paKeHHs, HOPMaJabHafA — AJS MN0syTOHOBOro. PoToby-
Mara pacCuHTaHa 1/is MCIOJIb30BaHHSI B Pas3/jHuUHbIX aBTOMa-
Tax, paboTalolMX NMPH MOBLILIEHHOH TeMmnepaType PacTBOPOB,
BOAb! M Bo3ayxa. UToObl NpefoTBPAaTHTb CKPYyuHBaHHe (OTO-
6ymarH, Ha ee MOAJOKKY HaHeCeH TPOTHBOCKP yYHBAIOLIMH CJIOH.

PepepcuBHylo oTo6ymary o6paGaTbIBalOT N0 COKpalleHHO-
My npoueccy obpaiienus (ctp. 328), 6e3 3acBeTKH INociae ofle-
pauuu ocBeT/ieHHs. [losHOLEHHOe TO3UTHBHOe H300paKkeHHe
NoJiyyaeTcs JHUIb NMPH TOYHOM 3KCIIOHHPOBAHHHM (GOTOGYMArH
BO BpeMsl ChbeMKH H CTPOrOM COG/IONEHHH PeXXUMOB 0OPabOTKH.
Ilpn npaBHIbHO TpOBefeHHOM mpolecce H306paxeHHe HMeeT
TEeMHO-KOPHYHEBbIA TOH.
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PedpnekcHas ob6paumaemasa ¢ortorpa-
mMHyeckass OymMara HMeeT cCHellHa]bHbli 3aByasH-
:0BAHHBIA 3MY.JbCHOHHBIH CJIOH, CMOCOGHbIH TEMHETb NMPH IPO-
5iBJIEHHH. DTOT CJ10H HaHeCEeH Ha TOHKYIo OYMaxKHYI0 NOLIOXKKY.

[TonyyeHne obpaiieHHOro H300pa)keHHs1 OCHOBAHO Ha 3¢-
¢ekte [l'epuiens, mo KOTOpDOMY 3aByaJHpOBaHHbIf 3MY.JbCH-
CHHbIA CJI0/1 NPH OCBelleHUH JydaMH AJMHHOBOJHOBOH 4acTH
ClIeKTPa TepsieT COCOGHOCTb K MposiyeHuto. [lostony ana no-
JiyueHHsl H300pakeHHs Ha 3ToH ¢orobymare ee 3KCIMOHHPYIOT
tiepe3 OLHOCTOPOHHHH OPUTrHHAa/, OOpallleHHbIH TEKCTOM K CHJIb-
1:0MY HCTOYHHMKY CBeTa, NPHKPLITOMY IIJIOTHBIM XeJThiM CBe-
ToHABTPOM. B pesysbTaTe Takoro 3KCHOHHDOBAHHS CKDbITble
L:eHTPbl ByanH pa3pylUalOTCA H NpH NposBleHHH (OTOGYyMarH
CBeT/ble JleTa/lH OPHIHHA/a OKAa3biBAIOTCH CBET.IbIMH, a TeM-
iible JeTaJH — TeMHBIMH, T. €. H300pakeHHe Ha ¢oTobymare
COOTBETCTBYeT H300pa)KeHHI0 OPHTHHaja. JKCMO3HLHA, HCHIC-
JgseMas MHHYTaMH, JIO/KHA ObiTh nojobpaHa BeCbiMa TOYHO,
TaK Kak H36bITOYHOE 3KCIIOHMPOBaHHe MNPHBOJIUT K H300parke-
HHIO TIOHH)KEHHOH MNJIOTHOCTH, a HeJ0CTaTOYHOe 3KCIOHMPOBa-
tiHe — K H300paKeHH1o MOBbILIeHHOIl M10THOCTH. [lposBieune
Be1yT B J1060M IPOABJSAIOUIEM pacTBOpe, HCNO.JIb3yeMOM [if
00bIuHOH oTofyMaru.

IKCMOHHPOBAHHE OBPALIAEMbBIX
SOTOMATEPHAJIOB

BauaHMe 3KCMO3HLMH Ha KaueCTBO OOPalleHHOrO H306paXKeHHU
MOXKHO OOBACHHTDH CJeiyIollel YIIPOIIeHHOH CXeMOii:
NpaBHUJbHAA 3KCNO3HULHSA obecneudBaer Mo-
JlyueHHe HOPMaJbHOro MO IIIOTHOCTH 0OpalleHHOro H3obpa-
JKEHHUsl, TaK KaK Ha HeraTHBHOe M MO3HTHBHOe H306paKeHHd
pacxoayeTcs OJHHAKOBOe KOJHM4YeCTBO ra.1oreHuja cepeépa cae-
TOUYBCTBHTEJ/IBHOTO €JIosi poToMarTepuaa;
HeAlOCTaTO4YHAA 3KCNO3HLUHUSA (HeAOAePKKA)
SIBJIAETCA TPHYMHOH MNOJYydeHHUs! OOpalleHHOTO H300paxKeHHs
NOBbBHMIEHHON NMJAOTHOCTH, TaAK KaK HU3-3a Helo-
JIepXKKH MeHbllle PacxoiyeTCs rajoreHvia cepedpa Ha Hera-
THBHOe H3006pakeHHe W 0o.blle — Ha TMO3HUTHBHOe H300paxe-
HHue. D10 U306parkeHHe OyneT TeM IIJIOTHee, yeM 0o.blie Oblia
HeJOAepxKKa INPH 3KCIIOHMPOBAHMHM ¢oTOMaTepHaaa,
H36bITOYHAA 3KCNO3HILUHUSA (Nepelepxkka) fB-
JISeTCA NMPUUHHON I0JyueHHs OOpalleHHOr0 H300paXKeHHs Il o-
HHXEeHHOH NJOTHOCTH, TaK KaK H3-3a NepelepPKKH
OKasbiBaeTcsi 00Jbllle H3pacXOAOBAaHO rajioreHiaa cepebpa Ha
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HeraTHBiHCe [300pa)<eHHe M MeHblie — Ha TO3HTHBHOE H30-
fpaxeHre. 1o H3oGpaxKeHHe Oy/eT TeM Npo3payHee, yeM 6OJib-
we Oblna rnepeleprkKa [PH 3KCTIOHHPOBAaHHHM (oroMaTepHana.

DKCMO3HIHOHHble OLIMOKH CKa3bIBAIOTCA He TOAbKO HA 06-
el MJIOTHOCTH MO3HTHBHOrO 0OpauleHHOro H300pakeHHs, HO
I Ha NpopaloTKe B HeM JeTaJleid.

O6patuaeyble POTOMIeHKH UMEIOT BEICOKHHA KOHTPACT, BCaed-
CTBHe 4ero Qororpaduyeckas HMpoTa HX MOYTH B JABa pasa
MeHblle, yeM HeraTHBHBIX MarepuatoB. Manas ¢ororpaduye-
CKas wWHpoTa 00A3bIBaeT BeCbMa TOYHO ONPeAeJATb 3IKCIIO3H-
LUHIO /1S CbeMKH H BhIOMPAaTh TakHe OOBEKTbl, MHTepBaa fAp-
KOCTEH KOTODBLIX Ke TNpeBbliiaeT ¢oTrorpapuyecKylo WHPOTY
doTomarepruana. Heo6x01UMOCTb TOYHOH 3KCTMO3HIUH AUKTYeT-
cst M TeM, YTO BO BpeMsi pororpauueckoil o6paboTKH obpaiia-
eMbIX MaTepHaJoB VJ1aeTCs HUCNPaBUTb JHIUb He6GO.1bLIME 3KC-
MO3HIHOHHble OWHOKH, JONYLieHHble TIPH CheMKe.

KauecTBo 1BeTHOro H306pa)keHHs Ha obpaiaembiX ¢oro-
n1eHKax eule 60.1bllie 3aBUCHT OT HX 3KCroHHpoBanusi. O6bsc-
HAeTCs 3TO TeM, YTO MO3WTHBHOe H300paxeHHe co3iaeTcs Tpe-
M5 KpPacuTeasMH, MJOTHOCTb KaxKJOTO M3 HHUX:ONpelensercs
30HaJbHOH 3KCMO3MLHEH, T. e. 3Kcnosuuueil, AeHcTByoulel
pa3ie/bHO Ha CBETOYYBCTBHUTeJIbHble CJIOH (DOTOILIEHKH B 3a-
BHCHMOCTH OT MX 30HA/JbHOH YYyBCTBHUTENbHOCTH.

Ilo6pokayecTBeHHOe 1iBeTHOe TMO3HTHBHOe H306GpakerHe
OyaeT MOJYyueHO B TOM C/yude, eC/AH IKCIO3ULUHA MPH CbeMKe
U ocBellleHHe 06beKTa MO 1BeTOBOIl TeMepaTrype COOTBETCTBO-
BaJdH CBETOYYBCTBHTEJAbHOCTH (DOTON.IeHKM H ee Oa’aHCy.

Omwi6KH B SKCIO3ULHH NPH CbeMKe CKa3bIBalOTCsl Ha obuied
MJOTHOCTH LIBETHOTO JMANO3HWTHBA TAK e, KaK 3T0 ObL10 pa-
Hee MOKAa3aHO A/17 YepHO-6esioro o6pallleHHOro H300paKeHHs .

[IpuynHO# HenpaBH/JbHBIX 30HAJIbHBLIX 3KCIO3HLHH SBJIA-
eTcs ocBellleHHe o0beKTa CbeMKH HCTOYHHKOM CBeTa C LBETO-
BCH TeMMepaTypo#, He COOTBETCTBYIILEH LBEeTOBOH TeMiepa-
Type, Ha KoTopyio OaaHCHMpOBaHA LiBeTHas ob6pawaemas ¢o-
tonsenka. Hanpumep, c¢oronseHka 6anaHCHpOBaHa K CBeTYy
aamn HakaiuaHus (3200° K), cbeMka mnpousBoauJacb MHpH
AHeBHOM ocBeuteHHH (6500 ° K), B KOTOpPOM MNOBblLIEHHOE KOJIH-
4eCTBO CHHHUX Jayuell. BcaeacteHe 3Toro cHHeuyyBCTBHUTENbHBIA
c/10f (OTOMIeHKIl 0Ka3a/aCs H3JMIIHE 3KCMNOHHPOBAHHBIM.
B pe3synbTare H306pakeHHe B AHANO3UTHBE MOJYYH/IOCH 11BETO-
HCKaxEHHbIM — B HeM Npeo6/anan CHHHH LiBeT.

Hpyroit npumep: Ha ¢oronneHkKy, 6aJaHCHPOBAHHYIO K
JHeBHOMY OCBelleHH!0, CbeMKY BeslH B YTPeHHHe HJ/H BeyepHHe
4acbl, KOTJa MOHHKEHO KOMHYECTBO CHHHX JyyeH. B sToM cay-
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Yyae CHHEUYBCTBHTEJbHBIH CJOH (DOTOMNJEHKH OKa3ajcs Helo-
5KCIIOHHPOBAHHBIM, AHANO3UTHUB TNOJYYMJICA C OPaHXKEBHIM OT-
TEHKOM.

Uro6bl HCK/JI0YMTh OLWMOKH B 30HAJBHBIX 3KCIO3HLHAX,
BO BpeMsl CbeMKH TNPHMEHSIOT CllellaJbHble lIBETHble KOHBep-
CHOHHBle CBeTO(H/IBTPHI, YacTO Ha3biBaeMble K OM I e H C a-
L HOHHBIMH. 3TH CBeTODUILTPH (Tabn. 28) npenHasHaue-
Hbl [/ TIOATOHKH YCIOBUH OCBellleHHs1 0ObeKTa K Oa’aHcy
CBETOUYBCTBHTEIbHLIX CJ10eB (OTOIJIEHKH.

Ta6aunua 28
Tno doTtonaenxn Ycaorus cheMKH : IiseT cBeTOdpnIbLTPA
C JaMnaMH HaKaJHBaHHA Cunuit
C MowneiMH JaMnamu  Haka- | [oayGoii
JIUBAHHSA
s nHeBHoOro
8 -
ooBelIeH s B yrpennue u BeuepHue uackl | CpeTs10-ToTyGoM

B nacMmypHyio morony Po3oBbiit
B unteppepe c¢ paccesntbiM | CBeTJIO-NypIy pHELT
JHEBHEIM CBETOM

Ons ocseweHust [ C IHeBHBIM OCBeLEHHEM OpaHKeBblit
JaMnamMe  Haka- | | C nepeKadbHbIMH JlaMIaMH CaeTto-KeNThl
JIMBaHHS \

CeerodubTpel, HaldeBaeMmble Ha o6beKTHB (oToannapara,
VYCTPAHAIOT JIMUIb TPY6ble HAPYLUEHHS MeXAY YCJOBHUAMH OCBe-
1ieHns1 o6beKTa H 6ajlaHCOM CBETOYYBCTBUTEJNbHBIX CJIOEB (ho-
TonsieHKH. O6BsICHAETCA 3TO TeM, UTO YCJIOBHSI CheMKH BecbMa
pa3HoOOpa3Hbl U HX TPYAHO TNPAaBUJALHO OLEHHTb 6e3 creuu-
aJbHbIX TPUOOPOB, ONPeAEJNAOUMX LBETOBYIO TeMIepaTypy
HCTOYHHUKOB CBeTa, OCBelalolUX o6beKT. KpoMe Toro, camole
CJI0XHble AJIS 34BOACKOrO NPOM3BOACTBA H3 BCeX BUAOB ¢oro-
rpaguyecKUx MaTepHa/10B IBeTHble oOpaiiaemMblie (OTOMIEHKH
MOYTH BCErja HeCKOJbKO OTJIHYAIOTCA APYT OT ApYyra Mo LBETO-
BOCIPOU3BEleHUI0 00beKTa ChbeMkH. Pasymeercsi, B mpomaxy
MOCTYNAOT CTPOro InpoBepeHHble (GOTONJIEHKH, CBOHCTBA KO-
TOPbIX MOTYT HU3MEHSThCA TOJbKO B TNpejgenax, AOMYCTHMBIX
IJIS1 KauecTBA 1BETHOTO H300paKeHHsl.

CyuiecTByeT O4eHb MHOTO NPYHYHH, BJAUSAIOUIMX HA 1{BETOBOC-
npousBefeHHe o6beKTa cbhbeMkKH. Hanpunmep, o6bekTHBBI, pa3-
JIUYHble 110 OINTHYECKHM CBOHCTBaM: CNOCOOY MHPOCBeT/IeHHs,
COCTaBy CTeKJaa H T. A.— MOI'YT ObITb NPHYHHOH NMONY4YEeHHS XO-
JIOZHBIX HJIH TellJIbIX TOHOB B LiBeTHOM H3o6pakeHuu. Cyuiect-
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ByeT Gonblias 3aBUCHMOCTb LIBETHOTO H300pa)KeHHsl OT YCJO-
BUll ¢oTorpaduyeckoi o6paboTKH (GOTONMEHKH W MHOTHX ApY-
rux ¢akropoB. OgHAKO 4acTO 3TH LIBETOMCKAXK€HHSI He 3aMe-
YaIOT MJH CUMTAIOT BIOJHE JONYCTHMBIMH.

IIpu u3rotoBJeHHH JHAIO3UTHBOB C KAPTHH H JIPYTHX XYJO-
’KECTBEHHBbIX TIPOM3BelleHHH, a TaKxe CHHMMKOB, MCIOJb3ye-
MbIX B HayuyHO-TeXHHYECKHX Le/NAX, HeOOXOAHMO MMeTb LBeT-
Hble H300pa)KeHHsi, OoJlee TOYHO BOCNIPOHU3BOAsILHE OOBEKT
CbeMKH.

Ilnsi noayuyeHHss npaBAoONOJOGHBIX LIBETHBIX H300paKeHHH
K ¢oTonJieHKe NOAGHPAIOT KOPPeKTHpYIoliHe CBeTOQUIbTPHI,
npHMeHsieMble /151 NeYaTAHUA 1BeTHOrO NO3UTHBAa C HeraTHBa.
CBeTOQUIBLTPbl JOMKHBI GbITb YUCTBIMH H 0e3 NOBpPeXIeHHii.
Jlyunie, ecii OHHM H3TOTOBJIEHBl B BHJE TOHKHMX >KEJAaTHHOBBIX
OKpaueHHbIX MJ/eHOK (osuit), KOTopble YKpPen/siloT Ha oObeK-
THBe (oToannapara (UAbLTPOAepKAaTeNeM, HJAH ABYX IJIOCKO-
napaJijieJbHblX CTEKOJ. DTHMH CBeTOOH/IbTPAMM YJaercsi yCT-
paHATb Ja)Ke CPaBHUTENbHO HebOJ/bliHe OTKJIOHEHHS B LBETO-
TOHAJBHOCTH H300paKeHHsl M MNOoJyyaTb AHANO3UTUBLI, OJHHA-
KOBbIe 110 LBeTOBOCIIPOM3BeJeHHIO, Cle/aHHble NPU PasjHuHbIX
HCTOYHHKAX CBeTa.

YToO6bl U3rOTOBUTDL PaBAONOAO6HbIE 110 LBETY AMaNO3UTHBLI,
Heo6XOAMMO UMeThb 3anac (POTOMJIEHKH OJHOrO HOMepa 3MYJb-
CHH B KOJIMYeCTBe, JAOCTATOYHOM [J/151 BLINONIHEHUS OMNpele/ieH-
Horo o6beMa paboThl. 3ateM cjiellyeT MPOBECTH NPOGHYIO CheM-
Ky o0beKTa, HMeIOlero JeTaaH ceporo LBera, WIH psIOM pac-
nofoXeHHylo TabauLly C CepblMH NOJsMH. [lepBoHauajJbHO
CbeMKYy BelyT Ge3 cBeTO(H/ILTPOB ¢ OOBEKTHBAMH M HCTOYHH-
KaMH OCBelleHHs, KOTopble 6y1yT NPUMEHSTbCA B IOCIeNylo-
el pabote. Ilocne doTorpaduyeckoil 06paboTKH GoTONMIeHKH
yCTaHaB/NMBAlOT, KakKoH IBETOBOH OTTeHOK Mpeo6/ajaeT B
Ka}JIOM H3 JAMalO3UTHBOB, MOJY4YeHHbIX [PH Pa3JUUHBLIX YyC-
JOBHSIX cbeMKH. Ilo 3TUM AManosuTHBamM MOAGHPAIOT KOppeK-
TUPYIOLIHe CBETOPUJILTPLI, HMesi B BHIY, YTO LiBeT ero AO/XKeH
OLITb JOMOMHHTEJIbHBIM K LIBETY HCKaX{€HHOro OTTeHKa. Ecaw,
Hanpumep, NepBas npoba 6e3 CBeTOPUALTPA NOKaxeT H3ObITOK
CHHero 118eTa, TO BTOPYIO NPOGHYIO CheMKY HYXHO cAenaTh ¢
10-, 30-, 50- u 70%-HblM KeJTHIMH cBeTopu/IbTpaMu. B 3aBu-
CHMOCTH OT Pe3yJIbTATOB BTOPOH NPOOL! HeTPyAHO ONpeAeNHTb
CBETOMPUJIBTPLI, KOTOPble MOJNHOCTbIO YCTPAHSAIOT LIBETOHCKaXe-
HHUSl B AMaNO3UTHBeE.

Onpenensst 3KCIO3ULHIO 3IKCIOHOMETPOM, PYKOBOACTBY-
I0TCSl YHCJIOM CBeTOYYBCTBHUTENbHOCTH (oTromaTepHasa, yka-
8aHHOT'O Ha ero yrnaxkoBKe. ITO YHC/JIO He BCerja COOTBETCTBYET
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Ne#CTBHTENBHOCTH MO CJeAVIOWHM NPHYHHAM: NPH 3aBOACKCOM
onpejreeHHH CBETOYYBCTBHTEJILHOCTH ¢oTOMaTepHana 4HC.10
OKPYTJIs/10Ch B OoJblieli WM MeHblueH CTelieHH, YTO He HMeeT
NPpaKkTHUeCKOro 3HayeHlst TPH CbeMKe Ha HeraTHBHBIH MaTepHadl,
HO OKasblBaeT BJMsiHHe Ha KauyeCcTBO 0OpailleHHOro u3obpaike-
HHA; CBEeTOYYBCTBUTEJIBHOCTb MOIJ1A H3MeHIiTbCsi BO Bpems
XpaHenns ¢oToMartepHasa; ycaoBlf ¢ororpagiiueckod  06-
pPabOTKH HeCKOJAbKO OTJHYaJ HCh OT 06patoTKH, NPH KOTCPOil
onpesie]s1,10Ch  YHCN0 CBeTOYYBCTBHTEJNBHOCTH ¢OTOMAaTeplia.ia.

3aMep 3KCIIOHOMETPOM VCJOBUE CBEMKH TaKzke NpeiycMmar-
pHBaeT HeKOTOPLIH NOMYCK B BeJaHuyHHe 3Kcrmosuuiti. He Beer-
Ja MoxeT CblTb NPaBHJIBHO OlleHeHa KPaTHOCTb CBeTOGMMIbTPA,
€C.IH OH NPHMEHA.ICA BO BpeMf CEeMKH.

Beaeacteie  3THX 06CTOSITENIBCTB Liedec006Pasko 3HaTh HC-
THHHYIO CBEeTOYYBCTBHTEJIbHOCTb oOpautaeMoll (OTOMJIeHKH,
0co6eHHO UBeTHOH. [/ 3TOr0 HY»KHO ClejaTh 3KCIOHOrpaM-
MYy B NpeanoJaraemMblX YCJOBHAX CbeMKH M o0OpafoTaTb ee B
CTPOrO VCTAHOB/EHHbIX pexHMax. VICTHHHas CBeTOYYBCTBH-
TeJIbHOCTb Onpelesserca NO H300pa:keHHAM B 3KCIIGHOTpaMae
NyTeM BbIACHEeHIif, PH KaKOH 3KCNMO3HLMH Oblj NOJTyyeH Hau-
JYYIHA RHano3UTHB.

Ecan ycnoBHsi cbeMKH CJIOMXKHBlE, TO KaXIAblH OOBEKT He-
26x0AUMO ¢oTorpadupoBaTb € ABYMA-TPeMsA PA3HBIMH 3KCMO-
SHUMAMH, OJHU3KMMH K pacyeTHOH.

®OTOIrPAGHYECKAS OBPABOTKA
OBPALMAEMbBIX ®OTOMATEPHAJIOB

dororpadunyeckas ob6paboTka ob6paulaeMblX MaTepHaJOB OT-
Jnyaerca OT o6paBoTKH HeraTHBHBIX M TMO3UTHBHBIX MaTepHa-
JIOB MO KOJIHYeCTBY onepalui, CJA0XKHOCTH NPOUECCOB, 3aBHCH-
MOCTH KayecTBa H306parKeHUH OT 3THX TMPOLLeCCOB.

06pa6oTka UBETHLIX
obpamaembix ¢oTomMaTepnasion

LpeTHble o6paitaenble GoTOMaTepHasbl JOJMXHbI ObITh O6pa-
60TaHbl TIPH COOJIVAEHHH CTPOrOro TeXHOJOTH4eCKOro fpolecca,
TaK KakK KayeCTBO LBETHOTO NO3HTHUBHOIO 0OPALEHHOro H30-
6pakeHU: B oueHb 6O/bLUOH CTeneHH 3aBHCHT OT (oTorpaduye-
cKoil 06paboTku ¢oTomatepHaa.



BosbUIHHCTBO IBeTHBIX OfpaiiaeMblX (oToMaTepHasioB 06-
pabaTbiBaeTcs MO NPOIeccy, COCTOALEMY H3 CJelYHOLUX Ofe-
pauui.

[lepBoe nmpoaBJdeHHUe (4epHO-Ge0oe) — 06paso-

BaHHe BHJHMBbB X IIBeTOJLeJeHHB X HerartHB-
Hbl X H300p axeHHUH 06beKTa 32 CUET BOCCTAHOBJIEHHS
B MeTalJH4YeCKOe CepeOpO rajoreHHioB cepe6pa, 3KCHOHHPO-
BaHHOTO BO BpeMSA CbeMKH B Kax/OM CBETOUYYBCTBHTEJBHOM
cioe ¢oromarepuana. IlepBoe mposB/eHHe BAHAET He TOMbLKO
Ha TJIOTHOCTb H KOHTPACTHOCTb MO3UTHBHOIO H300DaXKeHHS,
HO M Ha 1BETOBOCNDOM3BeleHHe O0beKTa CbheMKH, TaK KaK BO
BpeMs 3TOTO NPOSIBJIEHHS OMNpPeletseTca A0S YYacTHA LBETO-
LieTleHHbIX K3006pakeHHH B CO3JaHHH No3uTHBa. [IposiBasioulie
pacTBOpbLI, PeKOMeHIyeMble 3aBOAAMH, H3TOTOBJ/ISAIOLUIHMH LiBeT-
Hble oOpaulaemble (GOTOMaTepHa/bl, Pa3JHYHbl H DPaCCUHTAHBI
Ha noJyuyeHHe GataHCHPOBAHHBIX LBETOHe]eHHBIX H300paxe-
HUH.
Ecayu Hapywlth pe:kMM o6paGoTKH, NMO3HTHBHOe oOpalleH-
HOoe H300paxeHHe OKameTCs lBeTOMCKakeHHbIM. llBeroncka-
JKeHHs] BO3HHMKaIOT M3-3a HapyiueHHs 0ananca LBeTOAeseHHbIX
H306parkeHH#, TaAK KaK TPH DPa3JHUHbIX MO CBOACTBaM CBeTO-
YYyBCTBHTEIbHbIX CJ10 CNIGCOOHBI NO-Pa3HOMY pearHpoBaTh Ha
COCTaB pacTBOPa, ero TeMmHnepaTypy H MPOAOIKHTEIbHOCTb
nposiBieHHsa. Kpone TOro, HeKOTOpble NPGABISIOLIHE BellecTsa
B3aHMO/eICTBYOT C KPACKOOOPA3yIOLHMH BelileCTBANH B C10X
doromaTeprasa H TeMm caMbiM BJIHSIOT Ha LBETOBOCIPOHM3Bele-
HHe OGLeKTa B NO3HTHBeE.

. 3acBe4YHBaHHUe— obpa3oBaHHe NO3MTHBHBIX LBe-
TO/e/IeHHbIX CKPBbITBIX H300pakeHHIl 3a CueT 3KCHNOHHPOBaHiA
OCTaBLINXCA TrajJoreHH10B cepe6pa B CBETOYYBCTBHTE/IbHbIX
c/J10sX ¢oromareprana. 3acBeuHBaHHe JOJTACHO ObiTh OCYVILECTB-
JIEHO TaK, 4ToObl BCe MHKPOKPHCTa/Jbl MOIJIH NPHHATbL yuya-
CTHe B CO3JaHHH TMO3HUTUBHOTO H300paxeHHs. TexHHKa 3a-
CBeuliBaHMA pasanyHa. Hanpumep, mOMeCTHTb KaTywKy ¢ ¢o-
ToM/JeHKOH B Oeblfl cocyl ¢ BOJOH W OCBETUTb BOJY MOLIHOH
JaMnoH Tak, 4tobbl AHGdY3HO-pacCesHHbIH CBeT PaBHOMEPHO
JefcTBOBAJ Ha (DOTOM/EHKY; Pa3MOTaTh H MOABECHTb (OTOIIEH-
Ky, a 3aTeM C JBYX CTODOH Ha PacCTOSIHHH OKOJIO 1 # OCBEeTHTb
ee samnoi B 300—500 ém B TeueHue 5—6 mun; PasMOTAHHYIO
¢oTon1eHKyY TMOBECHTb B IOMeLIEHHH C JHEBHbIM CBETOM Ha
CYTKH M 6oabule (3aCBeYeHHYI0 H BBICYIIEHHYIO (OTOMJEHKY
MOXHO JOJITO XPaHHTb, YTO BeCbMa yNOGHO), a 3areM NPOAOJ-
KaTb 06pabOTKY B pacTBOpax NpPH HesapKoM OesloM CBeTe.
[lpenBapuTesibHO BbICYWIEHHYIO (OTOMJIEHKY 3aMauyHBalOT B
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TeueHHe 5 mun B Bolle TeMnepatypod 18—20°. Ecam 3acBeTka
6bl1a HeIOCTAaTOUHOH, YacTb rajoreHHza cepe6pa 6yleT He
BOCCTAHOBNEeHa B UBETHOM IpOSIBUTeNe, B pe3yabTaTe ofpa-
LeHHOe H300paxkeHHe OKaXKeTCS MaJIOHACBIUIeHHBIM NO UBETY
W CJOMLIKOM Npo3pauHbiM. K36biTOuHOe 3acBeunBaHHe (HOTO-
NJIeHKH Ha KayeCTBO 1IBeTHOTO M306paXkeHHs BJAHfAHIIS He OKa-
3bIBAET.

BTopoe npossBJdeHHe-—oOpazoBaHHey a C T I 4-
HBIX MO3UTHUBHBX cepebpPAHBX H300pa-
J)Ke HU H M COMYTCTBYIOLIHX HM OJHOLBETHBIX H300pa)keHuH
n3 Kkpacutedeil. 115 BTOPOro nposiBi1eHHsi MPHMeHSIOT PacTBOP,
B KOTOPOM IIPOABJAIOUINM BelleCTBOM MOXKeT ObITb NapaaMH-
HOAH3THAAHHIMHCYAbGAT MM 3THAOKCHITH/NApadeHHIeHAH-
amuHcy bdat 1 ap. O6paboTKy BO BTOPOM MPOSIBJSIOLIEM PacT-
BOpe BeAYT 40 TOJYyYeHUS TOJHOUEHHOTO LBETHOrO NO3HTHB-
Horo usobpa)keHust. OHo OyneT B TOM ciyuae, eCJH COCTaB
pacTBopa, ero TemMnepaTypa H NPOAO/XKHTETbHOCTh 06PaGOTKH
COOTBETCTBYIOT 33aBOACKHM peKoMeHJauHsM. HenonposiBieHue
cdoTomaTepnana M3-3a MUCTOLIEHHOCTH TIPOSIBHTENs, MOHHKEHHSA
TeMIepaTypbl HJIH COKpallleHHsi BpeMeHH 06paGOTKH CKaxKeTcs
1ia [03UTHBe: H306paxkeHHe 6yJeT BAJAbIM W cJabblM 10 LBETY.
[lepenposBieHHe ¢oromaTepHasa TMOYTH He BJHfET Ha Ka-
UCCTBO 1IBETHOI'O H300pa)keHHsl, XOTS OHO MOKeT ObIThb IOBHI-
WIEHHOH KOHTPACTHOCTH H ILIOTHOCTH.

Otr6eanBaHHe (OKHCIEHHE) — MepeBOJ MeTa/THye-
cKoro cepe6pa, U3 KOTOPOro COCTOAT HEraTHBHOE H NMO3HTHBHOE
11306pakeHns, B coJb cepebpa. Ot6eUBaOUIKHE pacTBOp 10J1-
KeH [efCTBOBATb TOJNbKO Ha MeTajdJHuyeckKoe cepe6po H HHKaK
He BJHATb Ha KPacHTeJH, COCTAB.JISIOUIHE LBETHOe H300parke-
HHe. IloaTomy cTelleHb KHCJOTHOCTH pacTBOpa CTPOro HOPMH-
pyeTcs, B KayeCTBe OCHOBHOIO BeLIECTBA IIPHMEHSIOT »Kesne3o-
CHHEePOJHCTbI KaJuii HJIH ABYXPOMOBOKHCJBIH Kaaui. [py-
re BelleCTBa, BBOAHMbIE B PAacTBOP, CNOCOGCTBYIOT YCKOPEHHIO
npouecca, ero crabuJbHOCcTH U T. A. Bo BpemMmsi oT6eiuBaHHA
¢oToMaTeprasa UBEeTHOe H300pakeHHe MOCTelleHHO CTaHOBHT-
CA BUIAMMBIM M 1LIBeTOHAcblUleHHbIM. IIpH HemnogaHoOM oTGeHBa-
HMH 1LBeTHOe H306pakeHHe OyJeT NOBLIIEHHOH TIOTHOCTH €
NIPUTJIYLIEHHBIMH LBETaMH; Ha OTOINIeHKe B OTPaKEHHOM CBeTe
u3obpakeHHe OyAeT ¢ KOpH4HeBbIAl Ha’letoM. [loBropHas o06-
pabotka cdoromaTepuasa B oTOeqHBawlleM pacTBOpPe J0OBeneT
npouecc A0 KOHUA.

PUKCHDOBAHH e — NepeBol coJsell cepebpa B JIETKO
pacTBOpHMble COefHHeHHA. MHKCHPYIOUIMH pPacTBOP MOXKeT
ObITb T P O C T BI M, COZEPKALHM TONbKO THOCYJabGdAT HATPHA,
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H CJOXHDbIM, COCTOAILIHUM H3 BEIECTB, CHOCOGCTBYIOIINX
[IPOTeKaHHIO npouecca PUKCHPOBaHHA, NyG/IeHHIO 3MYJbCHOH-
Horo cios doToMarepHaa.

BoaHbe npoMDBBKIH-— ylaleHHe H3 (oOTOMaTe-
pHana BellleCcTB pacTBOPd, KOTOPbIM OH ofpabaThiBajcs, CIio-
COGHBIX UCMIOPTHTh NMOCJEAYIOWHA PacTBOp, a TaKXkKe PacTBOPH-
MBIX coJ/lefl cepebpa, BO3HHKILIHX BO BpeMsl (PUKCUPGBaHHs ¢oO-
toMaTepHaia. BoaHble NMPOMBIBKH NPHMEHSIIOT MOCJe KaaoH
o6paboTku ¢oromaTepuasa B pactBope. Haubonee KauecTBeH-
Hasi MPOMBIBKA OCYIIECTBJsieTCsl B npoTouHoil Boge. OcoleH-
HO Ba)KHa OKOHYaTesbHAsl POMbIBKA, KoTopas ofeperaer LBeT-
Hoe H300paxkeHHe OT paspylleHHs.

[ToMHMO 3THX OCHOBHBIX OnepalHil B HEKOTOPbIX Ipoleccax
NpelyCMOTPeHbl JOTMOAHHTeNbHbIE OllepalHH.

Iy 6neHHue— npeloTBpaileHde CMNoA3aHUsA 3MYJbCH-
OHHOTO ¢JI051 BO BpeMsi o6paGoTKu ¢oToMaTepHasa B Boge. s
3a1y0/HBAHUA TIPUMEHSIOT BELLeCTBa, NMOBbILIAOIIHe TPOYHOCTD
SMYJIbCHOHHOTO CJ1I0fl H He BJHSIOLIHE Ha KPAacHTeNH, U3 KOTO-
pbIX COCTOHT LBETHOe H300pakKeHHe: CEPHOKHCJbIH MarHu,
¢opmanui 1 Ap. CrnonsaHHe 3MYJbCHOHHOTO CJI0SI OObIY4HO MPO-
HCXOJMT NpH MPOMbIBKe (oTOMartepHana B MATKOH Boje HJIH
[IpH TeMrieparype pacTBOpa, Bhlile DEKOMEHJOBAaHHOII.

[IpepriBaHue TN pPpOSABJEHH S — NpekpauleHHe
JeliCTBUSl NPOSIBHTENSl C Le/blo NpeloXpaHuTb (oToMaTepHasn
OT nepenposiBjieHUs, ByaJHPOBaHHSs, NOSIBJEHHs NsATeH H ApY-
FHX HexKeslaTeJbHblX sIBJleHHH, KOTOpble BO3HHKAIOT NpPH 3a-
BblIIEHHOM BpeMeHH nposiBiieHusi. IlpepbiBaHne nposiBjeHHSA
OCYILIECTBJ/SAIOT KHC/AbIMH PAacTBOPAMH, CTPOrO HOPMHPOBAHHBI-
MH HO CTeleHH KHCJAOTHOCTH. MIHOraa 3TH pacTBOphl comepaKat
BellleCTBa, PacTBOPAIOIIHE TraJioreHHA cepebpa, AyGsimue
3MYJIbCHOHHbIH CJOH, H T. .

Cta6uaH3allds— NOBblIeHHe COXPaHHOCTH LIBET-
HOro HsoOpa)keHusi. B cocTaB cTaGUJIH3HPYIOIHX PacTBOPOB
BCerjia BXOAHT Kakoe-Jn6o AyOsiliee BelecTBO. 10 AybJeHHe
NpeloXpaHsieT 3MYJbCHOHHbIH CJOH OT MOBBILIEHHOH BJIaXKHO-
CTH, TOJ AeiCTBHEM KOTOPOH KpPacHTesNH CNOCOOHBI obecuBeyH-
BaTbCAl.

Nepsuiit nposBAAIOUHI pacTBOp

?011& (26—30°% .. . .. .. 700 Mma
puion B .. . ... .. 2 e
Bypa.. ... ... ..., .... I5e
yJAbGHT HATpuna 6c3BoAHbIH » . + . . . . . 40 e
HAPOXHHOH . . . . . . . v o« . . 4,5 ¢
QeHHAOH +« + v + v v v v v o v o v oo . 025e
INotawt « v .« v v v v v v v v v v v 20e
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BpoMBcTHI KaftBil . v 4 o 4 4 v v o s o0 22
PojaaHuCTBI Kaamil & o o v v v ¢« « . . 2,52
PlomcTeiit Kaauii . . . v o v v v o o . . 00l e
Boga . . .. ........... .0 1 2

I_IPOILOJI)K}ITeJIbHOCTb NnposiBJieHusa — 10 mun npu TeMmlle-

patype 25+0,3°. TlpovbiBKa B mportouyHol Boge —I1—2 mun
npH Temneparype 12—18°

TpepriBatousnit pactaop

Bopa . . . . < . . . 700 Ma
YKcycnoKucnbm Ha'rpnﬁ Kpuc’mmuuecxmu . 15 e
Yxeycnas kucaora Jgenpssas .. . .. . . 25 a2
Boga.. . ..............0 lua
HAH
Boga .. .. .. 17
AJlioMOKaaueBLie KBﬂCubl .
Boga . . . .............80 Ila2

[TponomxkuTeabHocTs 06paGOTKH — 2 Mun NPH TeMmnepaTty-

pe 19—21°. [lpomMbiBKa B NPOTOYHOH BOJe — 5 MUK NPH TeM-
nepatype 12—I18°. 3acBeTka ¢ 06euX CTOPOH (HOTOMJIEHKH —
5—8 mun aamnoit HakanuBaHusi 75 em Ha paccTosiHuH | M.

Bropoi nposieaswowuii pacteop

Pactsop A
Bopa (22— 25°)..............400M.v‘l
Tpuaou B . . P
I‘anor\cma\mm)m,qmr - ces .. 126
ﬂapaammcnna’mﬂanumncynbd,m'r .
Bojga . . . « « » . Do 500 ma

paCTBOpB
Boma (22—25% . . . . . . . ... . 400 s
TpmonB................le
MMoram . . . N
CyabguT HanHﬂ 6e3301nun 22
BpomueThili Kaamit . . . . . . . ... .. 22
Boga.. . ... ... ... ... . .00 500 mu2r

Pa6ounii pacTBOp NPHIOTOB.ISIOT CJIHBAaHHEM PAacTBOPOB NpPH

HenpephIBHOM NepenelinBaHuu. [1poaomKuTebHOCTh NpOsABIe-
Hust — 10 mun npu temneparype 25+0,3°. TIpombiBKa E npo-
TouHolt Bome — 20 Muu npu TemnepaTtype 12—18°.
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Or6eanBalomuit pacTeop

Boma (25—30° .. . . . .. ... ... . 700 M2
X(eneaocmxeponucnm Kaauit . . .. . .. 100 2
BpomucThilt kamui . . . v v e oo, 3Be
DochopHOKHCALIA Kaauh onHoaawemeHHblﬁ 5,8
@ocdopHOKHCILIT HATpHH JBy3amelieHHbii . 4,3 &
Boga . . .. ............00 12



[1poJo/KHTENBHOCTL OTOGENHBAHUA — D MUK NPU TeMlepa-
Type 19—21°. TlpoMblBKa B NPOTOYHOH BOjJe — O MUH TIPH
temnepatype 12—18°.

dukcupylomHit pacteop

Boaa (60—70°) e e e . 700 ma
TuocyandaT uaTpus  KPHCTALIMMeCKHH . . . 160 ¢
Cepnokucapld ammonuit . . . . . . . .. 80e¢
MJIH  XJAOPHCTLIA amMmouuii . . . . . . . . 40 e
Boga.. . . . . .« .« . . v v e ..h0 1 2

TponomxUTeNbHOCTL GUKCHPOBAHHS — 5 muK NPU TeMic-
patype pactBopa 19—21°.

06paGoTKa uepHO-GeaAbiX
o6pawaembix doromaTepHanos

CyiecTByeT HeCKOLKO NPOIeCcCOB 19 MNOJyuYeHHs H3o0paxe-
HHil Ha obpamiaeMblX (ortomaTepuraaax. CraHjapTHBIN npolecce
npelycMaTpHBaeT OJAHHHAAlaTh OnepauHii 1 TpebGyeT npojaa.i-
KHTEABHOCTH 06paboTkH o1 60 1o 100 mun; ynpoiueHHbIH npc-
116CC COCTOHT H3 HICCTH-CEMH onepauHii H 06paGoTKa (oTOMa-
Tepuana npojgoaxaerces ot 40 10 70 mun; YCKOPeHHBIH Mpolece
ocyuectBaserca 3a 20—30 sun.

[I[ph cTaHpgapTHOM nmpouecce o06paGoTKH 06-
paiaeMbix (GoTOMaTepHa10B NPOBOAAT CJAeAYIOLIHe ONepallHH.

[TepBoe NmposdaBJeHHe— obpazoBaHHe BHIHMOIO
HeTaTHBHOTO H306pPa)KeHHA 32 CyeT BOCCTAHOBJIEHHS
rajoreHnsa cepefpa, 3KCMNOHHPOBRAHHOTO BO BpeMsi CheMKH B
"MeTaiuuecKoe cepedpo. IlepBoe nposiBieHHe sABJISAETCA CaMOil
Ba)XKHOH onepaunell NPH noaydyeHHH oOpaileHHOTo H3o6parke-
HUsI, TaK KakK onpejenseT ero IIOTHOCTb H KOHTPACTHOCTb.
B kauecTBe NpOSIBHTess1 TIPHMEHAETCA DACTBOP, COJepKallHIl
60J1b1110€ KOJIMUECTBO [IPOSIBJISIOINX BEILeCTB: eIKVIO 1LET0Yb,
HHOTJa B KOMOWHAUHHU € YIVIEKHCIOH I11eJ0Ybio, YBeJIHYHBa-
[Ollled SHepPrHI0 PacTBOpa; POAAHUCTHLIH KaJiHi, NOBBILIAIOIIHII
CBETOYYBCTBHTENbHOCTh (POTOMaTepHaIa; Cyabdpar HaTpHs, V-
6AIMUNA 3NYJbCHOHHLIA CJIOH, H ApyrHe BellecTBa, obecneyi-
BalolllHe HOPMaJAbHBIA Mpoluecc nposBieHus. B uensax coxpa-
LleHHA BpeMeHH T1IpOsiBleHHA O06PabOTKY MOMHO BeCcTH Mpl
NOBBbILIEHHO! TeMMepaType pacTBopa.

OTr6ennBaHHe (OKHCIeHHE) — pa3pylueHHe Hera-
THBHOrO H300pakeHHs, COCTOAILEr0 H3 MeTaslsIHuecKoro ce-
pe6pa H KOJJIOHAHOrO cepefpa, KOTOPOE COAEPIKHT MPOTHBC
opeosibHBIH CJ0H ¢oToMaTeprana. B orGeanBaromuii pacTBop
BXOAAT JBYXPOMOBOKHCJbIH KaJHii HJIH MapraHuOBOKHC/IbLI
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KaqiuH ¥ cepnas kucsaora. Bo sBpemsi o6paGoTKH B pactBope
3MYJbCHOHHBIH CJOH ¢oroMaTepuasa IOCTENEHHO CBeTJIEeT
H npuobpeTaeT eJATO-6YPYl0 OKpacky, Nocje MOsiBJAeHHS KO-
TOpO# BCe MOCJEAYIOIHEe Ollepallil MOXCHO BeCTH IpH GejoMm
HesIPKOM ocBelueHHH. [Tpouecc orGeiMBaHHsA CUMTAETCS] 3aKOH-
YeHHBIM, KOTJa HCYE3HYT CJlellbl HeraTHBHOTO H300pa)KeHHSs.
OcBeTJeHHe— ylaleHHe XeNTOH OKPacKH OT oOc-
TABILMXCA BeILeCTB OTOenHBaomero pacrsopa. OcCBeTasOUH
pacTBOp COJEPKHUT OueHb GOMBLIOE KOJHYECTBO CYJbGHTA HAT-
pusi. Bo BpeMss 06paGOTKH B pacTBOpPe 3MYJbCHOHHBIH CJIOH
HIOCTENeHHO TepsieT XeaTo-6ypyio okpacky. Ilpouecc cuutaer-
Csl 3aKOHYEHHbIM, KOrJa OKDPacKa MOJHOCTbIO YCTpaHeHa M Ha
npoceer (ecqH 37O (OTOIJEHKA) XOPOUIO BHJHO MO3MUTHBHOE
u3o6paxkeHne. OCBeT/AIOWMA PacTBOP B NPOLECCE HCIOJb3O0-
BaHHA OBbICTPO TepseT CBOIO CHJY, IO3TOMY €ro Heo6X01MMO
YacTo MEHSTb.
3acBeuyHBaHHUe— obpazoBaHHe CKDbITOrO IO3H-
THBHOTO H300pa:KeHHs 3a CyeT 3KCIOHHPOBAHHS OCTABLIMXCS
rajoreHnJioB cepebpa B c¢oromarepuase. Haunyumuit cnoco6
3aCBeuyHMBaHUs — OCBellleHHe ¢oTomaTeprana auddpy3Ho-pac-
CesIHHBIM CBETOM, HalpHMep B GejioM cocyle ¢ BOAOH, Kyja Io-
MeLaloT KaTyiuKy ¢ (OoTONJeHKOH. 3acBeTKa N0/KHa GbITh Ta-
KOH, 4TOObI 06eceynTh yyacTHe IOYTH BCeX MHKDPOKPHCTANJOB
rajsoreHuaa cepe6pa B8 06pa3OoBaHMH MO3UTHBHOIO H3006pae-
Husl. B pelkux c/iyyasxX NJOTHOCTb IMO3HTHBHOTO H306paxe-
HHUSI DeryJUpYIOT AO3MPOBaHHeM 3acBeTKH. [js 3toro mnpo-
uecc o6paboTKH BeAyT MO Nnpo6aM, SKCIOHHPOBAHHBIM DAa3/Hy-
HO, W BHIGHpAIOT N0 HHUM 3acBeTKy ¢doroMaTepHasna. 3acBeyeH-
HBIHl (poTOMaTepras npHoOpeTaeT CHpPeHeBblii OTTEHOK.
Brtopoe nposaBJaeHHe— o6pazoBaHHe B U 1A H-
MOro NO3HUTHBHOTIO H3006paxeHUSA BOCCTa-
HOBJIEHHeM raJjioreHuja cepebpa, 3KCIOHHPOBAHHOTO BO BpeMsi
3aCBeYHBAHHA, B MeTa/Hvyeckoe cepebpo. [lns BTOpOro mpo-
sIBJIeHUA TIPUMEHSIIOT pacTBOp, MNOJNOOHbIA NepBOMY pactsopy,
HO 0e3 pOJaHHCTOrO KaJjMs, TaK Kak OH BO BPeMs BTOPOrO Npo-
ABJIeHHs1 oOpa3yeT ByaJb Ha OOpalleHHOM H300paxKeHHuH.
O6paboTKy BO BTOPOM NpPOSABJAIOLEM PacTBope BelyT AO MO-
JIYYeHHUs] TOJHOLEHHOTO NO3HTHBHOIO H300pakeHHsl; ONacHO-
CTH NepefiepxaTb B pacTBope HeT. Ecsn mosutHBHOe obpalieH-
HOe M306pax<eHHe 0Ka3aJoCh C 3e/JeHOBAThIM OTTEHKOM, BTODPOM
nposABJAWUIA pacTBOp ciaenyer pas6aButb Bomo# 1 : 1.
duKcHDPOBaHHe— nepeBo] rajoreduja cepebpa,
He YvacTBOBaBiUero B 0OpasOBaHHH H300pa:KeHHs, B PacTsBo-
puMble conu. PuKcHPYOWHH pacTBOp MoxeT ObiTb I p o-
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C T bt M, COZEP:KaUHM TOJbKO THOCY.1bdAT HATPHHA, I C T O K-
N bl M, WMeIOUIHM P51 BellleCTB, CHNOCOOCTBYIOULHX IIpotieccy
$UKCHPOBAHHA HAH AYOJeHHs MY IbCHOHHOTO CJ109 MaTepHada.

BoJagHbe NnpoMBblBKH OCYWECTBIAT A1 VaTeHHS
n3 ¢oToMaTepHa.la BellecTB 06pabaThiBAOLIETO pacTBOpa, Cro-
COGHBIX MCMOPTHTb MOCTEAYIOIHNI PacTBOp, a Takxke 115 Via-
JleHUs1 pacTBOPUMBLIX Co.1eH cepebpa, BO3HHKIUHX BO BpeMs
¢uxcHpoBaHHus (oToMaTepHaa. BoaHble TPOMbIBKH IIPHMEHSIIOT
1ocsie KaXkJ10H o6paboTKkH (poTomartepiiaia B pactBope. Han6o-
Jiee KayeCTBeHHasi NPOMBIBKA OCYIIECTB/SIETCS B IIPOTOYHOM
soge. OcoBGeHHO BajKHa OKOHuaTe.IbHasi TpOMBIBKA, obepera-
jolas M3o6pa)keHHe OT pa3pyllIeHus.

I[lpy ynpomeHHOM npoleccCe 00pabOTKH 06=-
pamaeMbix ¢OTOMaTepHaJIOB 3acBeTKY ¢OTOMaTepHasa, BTOpoe
ero TNposiBJeHHe, NMPOMEXKYTOYHble MPOMBIBKH MeXKAY HHMH H
(UKCUDOBaHHe 3aMeHAOT OAHOH onepaunned — ye p HeH H-
e M. PacTBopbl, NpHUmMeHsieMble A/ YepHeHHs, 06JafaloT cilo-
COOHOCTbIO MePeBOAMTL TaJjoreHH] cepebpa B MeTaldHUeCKOe
cepe6po Ge3 3acBeTkH ¢oTromaTepHana. B kauecTBe OCHOBHBIX
BellleCTB B 3THX PacTBOPax NPHMEHSIOT THAPOCYJIbDUT HATpHS,
THOMOYEBHHY HJIN cepHucthlil HaTp. O6pallleHHOe H306parkeHu1e,
B 33BHCHMOCTH OT DacTBOpa, HCMOJb30BAHHOIO JJ151 YepHeHHS,
MOXeT ObITb YepHO-0eJIbIM MJIH KOPUYHEBLIM.

YcKopeHHble npouecchl 06paboTkH obpaiiaeMbix QoToma-
TEepPHAaJIOB NpeJlyCMaTPHBAIOT NPUMeHeHHe KOHLEHTPHPOBAHHBIX
H 3HEepPrHUHbIX DacTBOPOB, paboTalolUX MpPH NMOBLILIEHHOH TeM-
neparype. Hauayuiune peaybTaThl AOCTHTAIOTCSA B TeX CJAy4asiX,
xoraa ¢oroMarepuas INPaBHJIBHO 3KCIIOHHPOBaH BO BpeMs
ChEMKH, a npouecc ero o6paGoTKH COOTBETCTBYyeT peKOMeH-
JalMsaM 3aBOJAa-H3TrOTOBUTE/IA.

OaHako Kak CbeMKa, Tak M obpaboTka ¢oromarepHaJa,
HanpuMep MO3UTHBHOH (HOTONJIEHKH, MOTYT HECKOJAbKO OTKJIO-
HAITLCS OT OGBIYHBIX PeKHMOB. B 3TOM ciyyae Heo6xoAHMO OI-
pele/uTh PeXHMbl 06paGoTKH (oToMaTepHasa, KoTopble obec-
neyuad Obl TOJyuyeHHe JA0OpOKauyeCcTBEHHOro ob6palleHHOro
1306paXkeHHs. Pe)XHMbl YCTaHABJIHBAIOT C MOMOULBIO CEHCHTOME-
TpUueCKOH amnnapaTtypbl. Koraa HeT BO3MOXHOCTH I10J1b30-
BaTbCsl 3TOH annaparypol, pexXHM ONpelessiioT C IOMOLUbIO
9KCIIOHOTPaMM, COZepXKalluX PAL H300pa)keHHH KaKkoro-JH6o
06beKTa, SKCIIOHHPOBAHHOI'O ¢ HECKONbKHUMH Pa3IHyHbLIMH JH-
apparMamMH OOBEKTHBA HMJIH C HECKOJIbKHMH BbIAEP2KKaMH 3a-
TBOpa. TaKHX OJMHAKOBBIX 3KCIIOHOTPAMM JOJIXKHO OBbITb TPH.

Ecau npouecc npeaycmarpuBaer o6paboTKy ¢oromMartepHala
B NlepBOM MNposiBastouieM pacTBope 10 mun, 10 AJds YTOUHEHHS
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peXHMa B 3TOM DacTBOPe MEePBYIO SKCMIOHOTPAMMY MPOSIBJAAIOT
8 mun, Bropyto — 10 mun, Tpetbio — 12 mun. OctanbHble one-
pauMH AJsi BceX IKCIMOHOTPaMM AOJKHBI ObITb CTaHAAPTHHIMAH.

B o6pa6oTaHHbIX 3KCMOHOTpaMMax BbIOUpawT H306parke-
HUA, HAWIY4YiluM 0o6pa3oM BOCNPOU3BOJsLIHE OOBEKT ChEMKH.
1I306pakeHre 1OKHO ObITb AOCTATOYHO MMJIOTHBIM, KOHTpPacT-
HbIM H 0e3 Kakoro-Jiu60 NnouepHeHUs: Ha CBeTJblX AeTaldfaX 00b-
ckra. OTCYTCTBHe MPO3PayHbIX YYAaCTKOB B M300PAMEHHH CBH-
JeTe/IbCTBYeT O HeAOCTAaTOYHOM BpeMeHH o6paboTku ¢otoma-
TepHaaa B MepPBOM MNPosBJsIOUlEM pacTBope. Hao6opor, npu
3aBblIIEHHOM BpeMeHH 0OOpaGOTKH ¢oToMmaTepHasja B IepBOM
NPOAIBJIAIONIEM DacTBOpPe YYacTKH, BOCIPOM3BOASIINE TeMHble
Jletanu o0bekTa, 6yayT HEA0CTATOYHO MJIOTHbIMH (4ePHbIMM).
Bcee n3o6paxkeHe oKa)erca MaJoil MJIOTHOCTH U Ge3 npopabort-
KW Jetasiedd.

CTAHAAPTHBIH NMPOLECC

lepBbtit NposiBislOMHA pacTsop

Boxa (30—45°) . . . . . . . v .. .. . T00 M2
Metoa . . . e e e e . 2
CyabopuT mrpun 6;380:1%111 . 25 e
IuapoxuuoH . . e e e 14 2
IMoramws . . . e 40 e
Bpoaucteiit Kadmii . . 2 e
PojauucTuiit Kaauit . 252
Cyastatr Hatpus 10 ¢
Exxu# natp . e e e e e .22
Boga . .. ... ... ..., ... .10 la

Eaku#i Hatp pacrBopsiioT otiedbHO B 100 ma xoa0nHOi
BOAbL M MelJdeHHO TMPHIMBAOT K OOIEMY PacTBOpY nNpu
SHeprHYHOM MNepeMeiiiBaHUH. [1pOJ0.TKUTENBHOCTD MpOsiBJie-
Hus — 8 — 12 sun npu Temneparype 2040,5°. TlpombiBKa
B nporouHol Boge — 5—10 sux npu temneparype 13—20°.

OTGeJmsaiomlm pacrsop

Boga .. . .. e e e e e . T00 ma
ﬂ.B}XpOMOBOKHC.‘IbIH Kaauil . . . ... De
Ceprass  Kuca0Ta hOlluCllTpHp()Bmlmx B 12
Boga . . .. ............800 12

[IpogonxutenbHOCTh OTOCIMBAHUA — D—T7 MUK 1IPH TeM-
nepatrype pactBopa 16—20°. T[lpoMbiBKa B IPOTOYHOM
Bojle — 7—10 mun npu tenmeparype 13—20°.

OcpeTasowmnii pacTeop

Boaa (30—45°) . .. e e e e . TO0 2
Cynbcpu'r HanHﬂ 6031;0 (HbIH e e e .. 000
Boga.. . ... ... ... . 2 la
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[Tposo/KHTeNbHOCTL OCBeTIeHHSt — 5—7 MUK TPH TeM-
nepatype pactsopa 16—20°. IIpombIBKa B NPOTOYHOI Boje —
5—7 mun npu teMmnepatype 13—20°. 3acBeTka ¢ 06eHX CTOPGH
cdoronneHkH — 5—8 wmun namnolfl HakanuBaHus 75 6ém Ha
paccrosiHuu 1 .

Bropoit nposisasiowui pacteop

Boma (30—45°%) . . . . . . . ... .. .700 u2
Metoar . . . B
Cyabpur llanHﬂ 6e330,1umu c e e e . 40
I'nppoxunon . . . . . O+
[Toramr . . . ............402
BpOMHCTbIH Kaudt . .. . L 000w, 22
Bopa.. . .. ............00 12

[1pofonKUTENbHOCTE NPOSIBACHUA — 6—8 sun TpH TeM-
nepatype 18—20°. IpoMbiBKa B NPOTOUHOI Boge — 1—2 mun
npu Ttemneparype 13—20°

D UKCHPYIOWHIE PACTBOD

Bona (40—60°) . . e v s o 700 sa
Tuocyasgar IldTpHﬂ KpHcTanrmqecmu <« .200 e
MeTabucyanput Kaomsgt . . . . . . . . . . 402
Boaa . . . .............00 la

[Tpoao/IKUTEIbHOCTh PUKCHPOBAHHA — 5—6 MUK TIDH TeM-
neparype 15—20°. I[pombiBKa B npoTtouHoii Bofie — 15—20 mun
npu temmepatype 13—20°.

YCKOPEHHbBIA NPOLECC
[MepBbiit NposiBAsIOWNA pacTBOp

Boaa (30—45°) . .. e v e e 0 . 700 ma
CyJbduT IlanHﬂ Gesporibtit . . . . . . . 50 2
Fngpoxumon .. . . . . v . v v v v o o 2
Bpomuerwi#t kasmmtt . . . . . o .. 00 .. 18 e
Popanueruit Kaawd . . . . . . . . ... b6e
Eakuit vatp . v« o v v v v 0 v e .. 122
DCHHAOH - v v v 4 v b v e e e e e s .. loea
Boma . . .. ... .. RO 1 a

Enxkuit Hatp pactBopsitoT oTAenbHO B 100 x4 XoM0xHOR BO-
bl H MeJJIeHHO NMPHJIWBAIOT B OOLHMI PacTBOP NpH MepeMellH-
BaHuH. PEHUJOH pacTBOPSIIOT B YacTH oOilero pacTBopa, Ha-
rperoro a0 50—60°, 3aTteM 3TOT pacTBOP NMPUJAHBAIOT K OGLIEMY
pacTBopy.

[TpOROMKUTENBHCCTL NPOSIBIEHUS —2—4 Mun TPU TeM-
neparype 224-0,5°. [lponblBKa B NPOTOYHOM BOAe — 2 MUK
npy remneparype 18-—-22°
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Or6eansaounit pacTsop

Boga . . . . v e e e e e . . 100 Ma
B.Byxpomoaoxncnbm Kamuit . ..o .. 9,52
Cepnas KucaoTa KOHuequnpoaaHuaﬂ o 10 ma
Boga.. . ..............00 lua

I1poRO/MmKHTENbHOCTL OTGE/NMBAHUA — 2 MUK TPH TeMIe-
parype 18—20°. TlpomblBKa B NpOTOYHOH BOde — 2 MUH
npu Temneparype 18—20°.

OcserasilowHA pacTeop

Boga (30—45°) . . . . v e o o v . 700 Ma
Cyabdur narpus 60330ﬂllbﬂl e e v oo . . 100 e
Boga . . . ... ... .. ... 00 L2

[IpononkuTebHOCTL OCBeT/JIeHUS — 2 MuM NPUH TeMIepa-
Type 18—20°. TIpoMbiBKa B NPOTOUHOMH BOLe — 2 MuH NPH TeM-
nepatype 18—20°. 3acBetka — 2—3 mun JamMnoill HakajnHBa-
nusa 200—300 sm na paccrosHud 1 a.

Bropo# npossasitou i pacreop

TIpuroroBasieTcsi PacTsop MO pelenTy IePBOrO NPOsiB/ISIOLEro
pacTBopa 6e3 POAAHHCTOrO KaJsusl.

I1pono/mKUTEIbHOCTL NPOABJAEHHA — 2 MuH TNPH TeMmnepa-
type 18—20°. IlpoMbiBKa B NpOTOYHOH BOAe — 2 MuK TpH
Temneparype 18—20°.

D UKCHPYIOLIHH pacTBop

Boaa (50—60°) . . . . c o . . 600 Ma
Trocyanar Harpust Kpncrannuqecmm ... 280 2
MetaGucyabhHT Kaausd . . . . . . . . . 3D
Boga.. ... ... ..o ..00 12

[TpopomkuTenbHOCTh GUKCUPOBAHUA — 2 MuUH TPH TeM-
nepatype 18—20°. IlpoMbiBKa B npoTouHO# Bofe — 4—8 mun
npu rtemneparype 18—20°.

NPOUECCH BE3 NPOME)XYTOUYHOM
3ACBETKH ®OTOMATEPHA/JIA

Mepswii npossasiouHii pacTsop
(o5 npouecca ¢ THAPOCYJLMHTOM)

Boga (30—40°) . . . . . . . .. ... .700 M2
Metolr . . . . v v v v v v v v i v 22
TMOPOXHHOH « v & v v v v v v v v v v .. 82
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CyabQuT HaTpHst Gezsolnmit . . . . .

[Toram . . .
BpomuceToiit Kamii . e .
Ponanuctwit kasuit .. . . .. L L oL,
Boga . . . ............ .10
(a;1A mpoiecca ¢ THOMGUCBHHOR)
Bona (30—40°)..
Meton . . .
CynbHT Ha'rpuﬂ 6e31301un;m e e
Coma KaJdbLHHUPOBAHHAA . . .+ « & « . .« .
Bpomucrhit Kamuit . . . . L. oo 0L L
Boaa .. .. ............0

PSS VI PR VRN

?uNNN::

a

IMpoio/mKHTeNBHOCTD NPOSIBJAeHHS: 5—7 MuH — Ja5 Npo-
1ecca ¢ ruapocy.abpuroM Hatpus, 12—14 mun — 1as npouecca
C THOMOYEBMHOH; Temneparypa pactBopa 19—20°. ITpombiBka
B NPOTOYHOH Boie — 5—6 mun npu Temmeparype 16—20°.

Or6eansaom it pacrsop
(312 npolecca ¢ THAPOCY.IbHHTOM)

Boga . . .. e e e e L T00 M2
llByxpowoaoxucnbm KATHi . . . ... .. B
CepHast KHCJIOT2 KOHUEHTPHPOBAHHAfA . . 5 ma
Boza . . D (N A
(I19 mpouecca ¢ THOMOUeBHHOH)
Boga . . . . e e e e e o 700 M2
ﬂayxpowosoxucnbm KAt . B L
CepHasi KHC/IOTa KOHLEHTPHpOBaHHas . 20 ma
Boxa . . . .............00 lua
[Tpomo/KUTENILHOCTE  TNPOMBIBKM B TIPOTOYHOH
ae — 7—10 mun npu Temneparype 16—20°.
Ocgerasiiomnit pacrsop
Bona (30—45°) . e e e e e o 700 ma
Cym,cpm HaTpHA 6e3130)1m>m e e e e 50 e
Boma.. . ..............00 12
Yepusimuit pacteop
(ana npouecca ¢ THAPOCYJAbHHTOM)
I'HApPOCYJIbGHT HATPHA « o v v v & .« .« . 20 2
Boga . . . .............00 12

BO-

PacTBOp NMPHrOTOBJAETCS HENOCPEACTBEHHO Tepea HCMOoJb-

30BaHUEM Ha OJAHY onepauHio.

(Ina mpouecca ¢ THOMOYEBHHO)
Boma .. ... ... . ...
TuomoveBrna . . . . . . . . . ... .
Eakufi natp . . . . . ... ... ..
Boaa . . .. ... .....0....

827



Eakuit HaTp pacTBOpPsIIOT OTAe/qbHO B 150 M2 X040/HOH BO-
Abl W 3aTeM MPHJHBAIOT B OCWMIA PacTBOP NpH NepeMewlHBa-
HHH. npOIlOJI)KHTeJIbHOCTb yepHeHUsl — 3—4 MuAH TIPH TeMmre-
parype 16—20°. IlpomMbiBka B npoToyHo#l Boge — 20—25 mun
npu temneparype 16—20°.

QO6paboTKa pesepcHBHOR
doTtobymarm

NMpossasiowuit pacrteop

Boma (30—45°%) . . . e e e e . . 000 ma
CyanHT HaTpHs 6e35011nuu e e oo .. 802
Imgpoxuson . . . . . . . .. ... ... 40e¢
bpomuersift KatMlt . . . . . . . . . . .. Be
Eakoe kamu . . . . . . v . 0 .. .. .. B2
Boga.. . ... ...........100 12

Eakoe Kaau pactBopsitoT otaeq1bHO B 300 42 X010AHOH BOABI
MW MeJJIeHHO NPUJIMBAIOT B OOWHH pacTBOp NpPH IepeMeuIvBa-
HHH.

[lepen ncnonb3zoBaHHeM pacTBOP pa3baBdsioT BOAOIT B COOT-
HouteHHH 1 : 1. [Ipofo/MKUTENbHOCTD NIPOSIBJAEHHS — 2—3 MUH
npu temnepatype 21—22°. IlpoMbiBKa B IPOTOYHOH Boje -—
1 mun npu temnepatrype 18—20°.

Ot06eaunsaouiuit pacreop

Boma . . . .. Y (V) 17
JlBy'(pOMOBOKHC.nbm Kaauii . . . . « . . . 160 e
CepHast KHCIOTd KOHUCHTPHpOBaHHaR . . . . 320 ma
Boaa . . ... ... ........8 12

Or6enuBaowMii pacTBOP MNoc.1e¢ ABY XIHEBHOTO OTCTAHBAHHSA
nepeA HCMOIb30BaHHeM pasbaB.isieTcsi BOJOH B COOTHOLUEHHU
1:7.

ITpononkuTeabHOCTh OTGeBaHIi — 50 cex NMpH Temmepa-
Type 18—20°. IlpomuiBKa B nporoutoi Boae — 1 aun npu TeMm-
neparype 18—20°.

OcetnsowHii  pacTeop

Boaa (30—45°) . . e e e oo . 700 Ma
Cynabdur narpus 6(3330,'1th1[ e e e .o 1002
Boga . . . ... ......... .0 12

IlpogomxuteipHocTb ocBeTideHHa — 50 cex npu TeMmmepa-
Type 18—20°. TlpoMbiBK« B NPOTOYHO#H BOAe — | mun mpu TeM-
neparype 18—22°,
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UYepnuamuil pacteop

Boma .. . . . ... 700 M
CepHHCTHIHt HaTpHH . . . . . . .. ... 102
Boga.. ... ............00 1la
HIH
Boga . . . . v v i e i e e e e e e . TO0 Ma
THOMOYEBHHA + « . . « « « + « « « « . . 102
Eakoe KaqM . . . . . . « ¢« .+ s 4+ ... 60e
Boga.. ... ............00 12

[TponomkuresibHOCTb 00PaGOTKH B  BOCCTaHaBJIMBalOLLEM
pactBope — 50 cex npu Temneparype [0—20°. IlpomeiBka B
nporouHoil Boje — 5—10 mun npu Temnepatrype 18—22°.

LIBeTHble M uepHO-Gesible obpalaeMble GoToMaTepHa bl 06-
paBaTblBalOT B COCyAaX, KOTODBIMH MOAb3ylOTCA NPH pabore
C HeraTHBHbIMH W TO3HTHBHbIMH (OTOMaTepHajlaMH.

HU3rOTOBJEHHE KOMHA

C 1uanosutdsa, ToJyuyeHHOro Ha ofpaiaemMol (OTONJEHKe,
MOXHO H3TOTOBHTb KOMHIO Pa3lHYHbIMH CTNOCO6aMH: KOMHPO-
BaHHeM [MAnoO3HTHBA Ha o6pauiaeMyio GOTONEHKY HJIH GoTO-
Gymary WJH uyepe3 IMPOMEXYTOYHBIH HeraTHB (KOHTPaTHMN) Ha
06bl4HbIl TIO3UTHBHBIA (poTOMaTepHast U T. A. UTo6bl Konus He
OKasajach C 3epKajbHO-lepeBepHYTbIM H300paxKeHHeM, ee
rieyaTaloT B KOHTAKTe C MOMAJIOXKKOH JHAaNO3HTHBA WJH NPOEK-
LIMOHHBIM CITOCOGOM.

[/l KOHTAaKTHOI'O 3KCNOHHPOBaHHA AHMANO3HTHBA Ha (oOTO-
MaTepHas MOJb3YIOTCS! KOMIPOBa/lbHOH PaMKOH, KONMHPOBa/b-
HbIM CTAHKOM HJH APVTHMII NOJXOGHbIMM HPHGOpPaMHU.

Konue ONTHYECKHM CMOCOOOM MOTYT ObIThb ClesIaHbl B Mac-
wrabe 1: 1 u ¢ yBesuueHuem H3oOpaxkeHHs. B 3aBHcHMocTH
OT BH/a KOITHH, JIM6O PenpoiYUHPYIOT AHANO3WTUB ¢oTOamnmna-
paToM, OObIYHO 3ePKa/jibHbiM I [PHCNOCOG/MEeHHbIM ANS MaKpo-
CbeMKH, JIH6O TeyaTaroT H3o6paxkeHue ¢ NMoMoLlbio GOTOYBeJH-
YT,

[1pH H3TrOTOB/EHHH LBETHbIX KOMWH NMPHOOPHL AJil 3KCMOHA
POBAHHA NOJKHbl HMEThb YCTPOHCTBO, B KOTOPOE MOXKHO MOMe-
CTHTb KOPPEKTHPYIOILHe CBeTOMHAbTPbl, NPHMEHseMble BO
BpeMd Me4aTaHHs LBETHOro M300parkeHHSA.

J1ano3uTuB, NpeiHa3HauyeHHbIH /51 KONHPOBaHMSA, HOJ-
’KeH HMeTb XOPOWO NpopaboTaHHOe H3oOpakeHHe Oe3 ByasH
1 noepexxaeHuH. [109TOMYy KOMWH OGbIYHO M3rOTOB/SAIOT C TO/b-
KO YTO C/leIaHHOTO JHANO3UTHBA.
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IlBeTHBIE KONHHK

Konusi, noaykyeHHas o6pawenvem. UTo6bl  113rOTOBHTH
KOMHIO C 1WalO3uTHBA, €ro DPenpoiyUHPVIOT ¢oToannaparoM
1a UBETHYIO 06pallaeMyto 1I03HTHBHYIO QOTONJIEHKY HJIH Teua-
TaloT POTOYyBeNHUYHTeIeM Ha LlBeTHYW obpainaeMyio ¢oToby-
mary. Bo Bpems 3KCIIOHHPOBAaHHMSI MANO3UTHBA MNPHMEHRIOT
KOPPeKTHPYIOUIHe CBeTODHIbTPbI, KOTOPBINH MOJAb3VIOTCA NPH
ILBETHOM HEeTraTHBHO-NIO3HTHBHOM npouecce. ITH CBETOPHILTPHI
6a1aHCUDYIOT (OTOOYMAry K JHAMO3HTHBY, a TaKiKe \CTpa-
HSIIOT UBETOHCKakeHUs B AMANO3MTHBHOM H300DakeHHH.
KoppekTtupyouie cBeToPH.1bTPbl NMOAOGHPAIOT MO CJAeAylo-
LleMy NpPaBHJaY: M3ObITOYHbIH HBETOBOH TOH B KOIIIH YCTpaHsi-
€TCS KOPPEKTHDYIOWHM CBeTO(I.ILTPOM TOTO 1BeTa, KOTOPOro
HeJlOCTAaTOYHO B TMO3HTHBHOM H306pa)keHHH (Taba. 29).

Ta6auua 29

HepocTaTok 1neTa
D NO3HTHBC

HibhiTok npeta
B ILO3ITHRE

[IBeT KOPPOKTHPYIOILUX
CRCTOMNILTPOR *

CnHuit Kearolii Iypuyphbiii - roay6oit

3 eqenbiit IlypnypHii JKeatniit -} roay6oi
Kpacnpiii Tony6oit HKearwilt -k nypnypusti
JKeatnii Cunnii JKearTblit

Iy pnypHeii 3eeHbiit [lypnypusiit
Tony6oi Kpachbiit [loay6oit
HKearo-zeneHbti duonetopsiit JKeatuii —+ roay6oit

Citne-roay6oii

OpanxeBblil

ITypnypHulii - roay6oit

* 1lBeT KOpPpPEKTHPYIOUIHX CBETOPHABTPOB HOJKCH ObiTb TEM IO T-
Hee, yeM 60J b LIE HYKHO YCHIHTb UBET B MO3UTHBE.

[lo sToMy npaBu.y BBOLHMBLIH BO BpeMs TeyaTaHHs AMAMNo-
3UTHBa KOPPEKTHPYIOUINH CBeTOQHJBbTD YBeJHUHBaeT HHTeH-
CHBHOCTb HeJOCTAIOLIero 1IBETOBOTO TOHA M ORHOBPEMEHHO 1o-
HHXXAaeT HHTEHCHBHOCTbL MELAIoLLero 1BEeTOBOIO TOHA.

TexHnka mnomb6opa KOPPEKTHPYIOWHX CBETOPUIBTPOB H
5KCNO3HUMH aHaJOTHYHA NPUMeHSieMOH B HeraTHBHO-TIO3HTHB-
HOM LiBeTHOM mnpoltecce (cTp. 255). Benencrsue Toro uro obpa-
ulaeMble NMO3UTHBHbIE (POTOMAaTepHabl HMEOT MaJyr ¢oTorpa-
(HUeCKyI0 IHMPOTY, IKCNIOHUPOBAHHE MX HOJKHO OBITH OYeHb
TOYHbLIM. YToGb He HapywmThb GanaHc B LBeTHOM H300pake-
HUH, HCNOJb3yeMbli HCTOYHHK CBeTa AOJ:KeH ObiTb CTPOro
CTaHJapTHBIM NO 1UBeTOBOH TeMnepatype. I1py HenpaBHJIbHBLIX
KCNO3HLUHUAX TIO3HTHB OKa3biBaeTCsl HeYIOBJETBOPHTEIbHBIM:
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M30bITOYHAs IKCIO3UUUSA SBJAAETCH NPHYMHOH MOJYYEHHS] H30-
O6paKeHHs1 MaJIOH MJIOTHOCTH U ¢ GJIeK/bIMH LiBeTaMH; NPH He-
JOCTATOYHOH 3KCMO3MLMH H306paxkeHHe OyaerT MNOBBILIEHHOH
MJIOTHOCTH C TPYJAHO Pa3/IMUUMBIMH LIBETAMH.

®ortorpaduyeckyro 06paboTKy obpauaeMblx MaTepHasoB
BelyT B CTPOTO COGJIIOAAeMblX PeXHUMaX, PEKOMEHI0BaHHBIX 3a-
BOJIOM-H3T'OTOBHTEJIEM.

MHorna no3uTHBL! € LIBETHbIX AHAaO3UTHBOB H3rOTOBJIAIOT HA
OCbIYHOH LiBETHOH (oTOOyMare, HO H300paxkeHHe Ha Tako# ¢o-
To6yMare pelKO OblBaeT A0OPOKaueCTBEHHBIM.

[Ipn ucnonp3oBanuu LBeTHOH cdorobymarn «dortouser-1y
PeKOMeHI0BaHbl CJe[ylolite pexHMbl 06paGoTku (Tabm. 30).

Ta6auwua 30

Haunmenoranue oncpaitky npgﬁgg;\u:T:.ﬂi::&CTb Tf:oﬂpe;a:);%aﬂblf)ﬂfé
YepHo-6esl0e nposiBaeHue 15 1840,5
Bopnas npombiBKa 0,5 9—13
Hy6aenne 3 17—19
BoaHasi nmpoMeiBKka 5 9—13
3acBeTka 2 (500-¢m namna Ha

paccroaaud 0,5 x)
IBeTHoe mposiBAEHHE 5 184+0,5
BoaHasi nmpoMbIBKa 5 9—13
IlepBoe ¢ukxcHpoBanue 10 17—19
Or6enusanne 10 17—19
BoaHnasi npombIBKa 5 9—-13
BTopoe ¢ukcHpOBaHUE 5 17—19
BonHasi npoMmbiBKa 20 9—13

Huasi o6paGoTku 1BeTHOH ¢otobymard «Portouser-1» peko-
MeHJ0BaHbl CJelyolHe PacTBOPLI.

TNponasasowHit pacTeop

(214 yepHO-GeJIOTO NMpPOsIBJEHH )

Boma (30—45°%) . . . .. . . ...
Meron . . .. ... .......
CyabduT HaTtpus O6e3BOHBbIH . . . .
THAPOXHHOH . .
Cona KaJbLUMHHPOBAHHAN . . . .+ . « . . .
BpoMHcThIf Kaavit . . . . . L L L L
Tpunon B .. . . . .. .. o000
Bopa.. ... .. .. ..., ...00

P}
[

———_O NO WO

P A O
S

N o
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(1s15 UBETHOrO NPOSBJACHHSA)

Boma 30°) .. . . . . v v v v . T700 Ma
Tpuson b . e e e e e e e e e s 22
rHIIPOKCHJlaMHHCVJIb(b'lT .o . 22
STnnoxcuaTHnnapafpenunenmi.mmu(\ 'lb(baT . 4,5 2
Cyabput Hatpus 6eszpojenit . . . . . .. 2@
MNorawr . . . e e e e .o ... 802
BpomucThiil KM . . . ... 05e
Boga .. . .............08 12
Ry6amun pacreop
Bopa 25—30% .. . . . . . . . ... .. 700 M2
AMOMOKa/IHeBbIe KBACHLl . . . . . . . «» » 302
YKCycHas KHCJIOTa JefsiHAst . . . . . « . « 10 ma
Cyabdut HaTpus 6e3Bofiiniii . . . . . . 10 2
Boga . . ..............00 1lua
duKcHpYIOIHiA pacTBop
(o151 mepBOro (PMKCHPOBAHH )
Boga (60—70°) . e e o« 700 a2
Tuocynabdat Ha’]‘pHﬂ KpHCTa.ﬂJIH‘IeCKHH .. . 200 2
Cysabout sHatpusa 6Gessonnuii . . . . . . . l0e
MetabucyasduT Kamus . . . . . . . . . . 15 e
Boma .. ... ...........00 12
(AJ171 BTOPOro GHKCHPOBAIIAS)
Boma (60—70°) .. . . . . . . o o 700 2

Tuocyandar Hanuﬂ KpHCTa.n.nuqecKHH ... 200

CyabdUT HaTpusa G6Ge3BOAHBLIA . . . . . . . 22

Bopnas kuenoTa . . . . . . .. ... Do

Bopga.. .. .............00 12
OrGeaupalomué pacTeop

Bona . . .. s e e e e e o 700 M2

)Kenesocuﬁepozmcrbm Kot . . ... .. 302

Boaza . . ( I

ITonyuyeHnne o6paiieHHOrO H306paeHHs1 Ha LBETHOH ¢oTo-
6ymare THn «PoTouBeT-1» BO3MOXKHO JIHIIb NPH CTPOTOM CO-
6J110ZeHHH pexxuMa 06paboTKH. HapylueHHe pexxMMa NPHBOAMT
K LBETOHCKaXKEHHIO H300paKeHHsl, NOSABJIEHHIO TeMHBIX NATEH,
NJIOTHOH ByaJau 4 T. A.

O6pa6oTka uBeTHOH ¢(oTOGYyMard AOJXKHA TNPOHCXOAHTHL B
CBEXXHX, HEHCTOLleHHbIX pactBopax. [locie nepsoit BoAHOH
NpoMBIBKH ¢GoTOOyMaru nepej ee 3aCBeTKOH CjeNyeT YIAAJIHTb €
NOBEPXHOCTH 3MYJIbCHOHHOTO CJIOSi Kalljin BOAbl BaTHbIM TaM-
TIOHOM.
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Konus, nojy4yeHHas KoHTpaTunuposaHueM. C UBETHOTO
JHaNo3UTHBA MOXKHO CAesJaTh NMO3UTHB HAa OOGBIYHOH LBETHOH
¢oTobymare HJH (OTONJIEHKe, 06pabaTbiBaeMbIX TaKKe OObid-
HbIMH cnocoGamu. [1ad 3TOro ¢ LBETHOrO AHAMO3HUTHBA U3ro-
TOBJIAIOT KOHTPATHI MeyaTaHHeM H300pa)KeHHs Ha LBETHYIO
Ay6ibHeraTUBHYIO (OTOMJIEHKY, HMEIOLLYI0 MacKH B CBETOYYB-
CTBHTeJIbHBIX CJ0siX. Bo BpeMa mNeuaraHuss KOHTpPaTHMa BO3-
MOXHO NpHMeHeHHe KOPPeKTHDPYIOUHX CBeTODHIbTPOB, ec./H
JHano3nTHBHOe H306pakeHHe HeOOXOAHMO HCHpaBUTb. OQaHaKO
noja6op KOPPeKTHPYIOWHX CBeTODHILTPOB CJIOXKEH, TaK Kak MX
JelicTBHe NPHXOAHTCS OLEHHBATb 10 HeraTHBHOMY H306parke-
HUIO B KOHTPAaTHUIe WIH U3TOTOBJSATE C HEero NpoGHble NO3UTHBSI.

JKCIIOHHpOBaHHe AYyO.1bHeraTUBHOH GOTONJIEHKH U ee 06-
paBGoTKa J10AXHBl IPOBOIUTLCA € GOMbINOH TOYHOCTbIO. TexHHKA
rneyaTaHHs C KOHTPaTHNa Ha LBETHYIO (POTOOYMAry H LBETHYIO
(OTONIEHKY ONMHAKOBa C NMPHMEHseMOH NIPH LIBETHOM HeraTus-
HO-TIO3UTHBHOM [ poiiecce.

[lpumeHeHe KOHTPATUIHPOBAHHUA liejiecOOOpPa3sHO B TeX
cayyasX, ecjaH BO3HHKaeT HeOOGXOAHMOCTb B MOJYYeHHH 60.b-
LIOr0 KOJHUECTBA KOMHUI C JHAMO3WTHBA WJH €CJid HYIKHO W3-
MEHHTb pasmep OPHIHHAJILHOrO H306paxKeHHs.

Konus, nojyuyeHHas ¢ LBeTOAeNEHHBIX KOHTpaTunos. [so-
GpameHHe B HBETHOM JHano3WTHBe Pa3pyluaeTcs Noj AefCTBHeM
cBeTa M BO BpeMsl LJIHTENbHOro xpaHeHHs, 0coOeHHO B Heb.a-
ronpUATHBIX YycaoBUAX. Il1s apXMBHOro XpaHeHHs H306pa-
MKEHHst, a TaKxke A5 60JbUIOrO0 THPA)KUPOBAHHS C ILBETHOrO
JHAllO3UTHBA  M3TOTOBJASIIOT T P U yepHO-6e.ablX
HBeTOAEJEeHHBL X KOHTpPAaTHINa, KOTOpble OT-
JHYHO COXPaHSIOTCH] H ¢ KOTOPbIX BHOBb MOXHO OTIEYaTaTb
LOOpOKaueCTBeHHble 1BETHbie 11300pa)KeHHs.

Yrofbbl ciaenaTh LiBeTOe/]eHHble KOHTPATHMbl, C LBETHOrO
J4ano3dTHBa IleyaTalT H300paykeHWe Ha yepHO-Gesyio MadH-
XpOMaTHUeCKy10 Ny6.1bHeraTHBHYIO H/JIH HeraTUBHYIO Me/x03ep-
HHUCTY!O (POTOIIENKY pa3feslbHO uepe3 TPH 30HAIbHBIX CBETO-
dunbTpa: CHHMI, 3eqeHblil H KpacHbii. KaablH H3 KOHTpaTH-
fOB JO/KeH ObiThb OTNeyaTaH ¢ IPaBHJIBHOH 3KCMNO3MLHMell,
KOTOPYIO YCTaHaBJHBAIOT MO CTYNEHYaThiM 3KCMNO3HLHOHHBIM
npobam. Ilpn BeiGope 3KCMNO3MLHH CJIEASAT 338 TeM, YTOGbl OHa
obecreyHBa/1a B KOHTPaTUNax npopaboTKy Bcex AeTajed usobpa-
xeHus. KoHnTpartinbel o6pabaThbiBaioT A0 OJIMHAKOBOH KOHTpPAacT-
HOCTH, JJI1 uYero IoJb3yIOTCHA 4YepHO-GeslbiM BbIPaBHHBAI)-
KM NposBUTeNeM. B ciyyae HEOOXOERHMOCTH KOHTPAcTHOCTD
LBeTO/le/IeHHbIX H300paXKeHHH MOXHO peryJupoBarb H3MeHe-
HHEM MPOJOJIXKHTESBHOCTH MPOSIBJEHUsT KOHTparTumna.
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IleyaTaHHe LBETHOr0 NO3UTHBA C Pa3fiesbHbIX KOHTPATHIIOB
BeAYT uepe3 Te yKe CBeTOPH/IbTPLI, KOTOPhle HPHMEHSHCh NPH
KOHTPATHNHPOBAHHHU JHanosuTHBa. [IpH MeyaTaHuH KOHTpa-
THMOB H300pa)KeHHs J0.1KHBI ObITb TOYHO COBMELIEHbI, A5
Yyero Ha AMaNO3HTHBE je.1al0T NOMETKH, MO KOTOPbIM KOHTDOJIH=
pyioT coBMellleHHe. C KOHTPATHIIOB MOXKHO MO.1VUHTH H306pa-
JKeHHe Ha NO3HTHBHOH (POTOINJEHKe M Ha LIBETHOH dotobymare.
TexHnka 06paboTKH UX OJIHHAKOBA C 06PA6GOTKOI 110 Her aTHBHO-
NO3WTHUBHOMY TPOILECCY.

HanoMHuM, 41O npH mneuyataHWH KOHTPATHIOB C ;j(HAMO3H-
THBa TNOCJEAHHH J0/KeH ObITh OOPaleH 3MYJIbCHOHHBIM CJI0eM
K MCTOYHHMKY CBeTa B (POTOVBeTHUHTe/le, HHaue NOo.JIVUHTCA 3ep-
KaIbHOe M300paxkeHHe 0ObEKTa CheMKH.

YepHo-Genast KOoNMUst ¢ UBeTHOro Adano3uTHea. C LIBETHOrO
JHano3uTHBA MOXKHO M3rOTOBHUTb 100POKauyeCTBeHHBIH 11O TOHO-
BOCMPOH3BeIEHHIO YePHO-Oeablil MTO3HTHUB TOJNBKO B TOM CJyuae,
€C.IH 1IBeTHOe H300pakeiHe pPenpoAYLHPOBATb Ha CeHCHOH.IH-
3UPOBAHHBIN ¢oTOMaTepHa.l.

PenpopyuupoBaHHe 1Mano3uTHBA NMPOM3BOAAT (poroanmnapa-
TOM, (OTOyBe/IMUYHTeeM HJAH APYTHMM NPHOGOPOM, MPHCIOCOO-
JIEHHBbIM A/ MakpocbeMkH. B KauecTBe oToMaTepuasa MOxKeT
6LITh MCNoJE30BaHa HeraTHBHas doTonaeHka «Poro-32», go-
ToTexHHueckasd mJjeHka ®T-22 u apyrue naHxpoMarHuyecKHe
¢doromatepuanbl. KoHTpaTHn Ho/keH GHITb HECKOJBKO hepe-
S5KCMIOHHPOBAH M HEMHOTG HeJIONnpuAB/eH, TOrja H3obpaxeHue
Ha HeM OyIeT HEKOHTPACTHBIM C XOpOIIO NpopaboTaHHLIMH Je-
TaJAsAMH. YCJOBHS 3KCNOHHPOBAHHs AMANO3UTHBA H peXuM ¢o-
Torpaguyeckol 06pabOTKM KOHTpaTHIla YCTaHABJMBAIOT [0
SKCIIOHOrPaMMaMm.

C koHTpaTuna oGbIYHBIM CNOCOGOM H3TOTOBJSIIOT KOMHH Ha
¢orobyMare pasHOro pasMepa B HY’KHOM KOJHYeCTBe.

YepHo-Genbie Konuu

Konus, noayuyeHHas no npoueccy obpamenus. C uyepHo-
6esloro JHano3uUTHBA MOXKHO MOJMYYHTb KOMHIO Ha o6pauiaeMoi
MM Ha OObIYHOH NO3UTHBHbIX (poTonJeHKax. [as o6bluHO#
NO3UTHBHOH (OTONJIEHKH cieAyeT noaobpartb pexHM ¢oTorpa-
¢duueckoli o6paGoTKH o 3kcrmoHorpaMManm. [liasa obpaGotku
NpPUMEHAIOT pPacTBOPbl, PEeKOMeHJOBaHHble JJs obpauaeMbiX
(poTOMJIEHOK.

OGpateHHOe NO3UTHBHOE H300pa)eHHe MOMXKHO MNOJYYHThb
4 Ha o6LIYHOH (poTo6yMare, ciaelyeT JiHILb O4eHb TOYHO MONOG-
paTh YCJIOBHSl 3KCIIOHHPOBAHHS AHANO3HUTHBA M PexXHM (oTo-
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rpapHyeckoil o6paborkH. Ilpu HenpaBuabHOM noaGope ¢oTo-
6ymard ofpallleHHOoe H300pa)eHHe MOMKeT OKasaThCsl MNAT-
HHCTBIM, 3aTAHYTHIM Cepoil ByaJsbio.

Ina monyyeHus o6GpalieHHOro H300pa)KeHHsi Ha OGHIYHOM
orobymare pPeKOMeHAYIOT CJeAYIOWHHA pexXHM o06paboTK H:

3KCNOHHPOBAHHE YCTAHABJAHBAIOT 110 3KCIIOHOr PAMMaM, OTIIe-
yaTaHHbIM C JMaNO3WTHBA, C BbilepXKKaMmu: 4, 8, 12, 16, 20,
25, 30, 40, 50 u 60 cex;

flepBoe TnposiBjieHHe — 4— 6 mun;
BOJHASl IPOMBbIBKA —4— 6 mun;
oTOeJIMBaHHe — 4— 6 Mun;
BOJIHasl [IPOMbIBKA — 4— 6 Mmun;
OCBeTJIeHHe —4— 6 mun,
BOJHAs MPOMBLIBKA — 8— 20 mun;

CyluiKa Ha CTeKJ/le, TaK Kak Ha MOKPOM JucTe ¢oTto6ymaru
H300paKeHHe 34CBeuHBaeTCs HepaBHOMEPHO;

3KCMOHHpOBaHue Jamnoil Hakanuauus B 100 em Ha pac-
croaHHH 1 M B TeueHue 3—5 mun. IleTanu, KOTOpble Ha H306-
paxeHHH JOJIKHbI IOJYYHTbCHA COBEPILLIEHHO OeJbIMH, IPH 3a-
CBEYHMBAHHH NPHHHUMAIOT (DHOJIETOBYIO OKpackKy,

BTOpOe TNpOsiBjeHHe — 4— 6 mun;
BOoJAHas TNpOMbIBKa — 4— 6 mun;
¢dukcupoBaHue — 4— 6 Mmun;

BOAHAs TNPOMbIBKa — 15—20 mun;

Hnsa c6paborku (GorobymMard peKOMeHIYITCs Cclefyloulue
pacTBOPbLL.

Npossasiowusit pacTeop
(R/151 IepBOroO H BTOPOTO NpPOSB/CHHA)

Bona (30—45°) . . e e v e e o o T00 M2
CynbhnT HaTpus 6e35011Hb1 e e e e e . 208
rHlIPOXHHOH...............306
[Notaw . . N ¢
BpomucTbiit KA . o v v oo n . 62
Boga . . .. ... p0 e

OrGennpalowmit pacreop

Boma . . . . e e e v e . . 700 M2

Ilnyxpomoaoxncrxbm ‘Kanui . . . e e e . Do

CepHasi KHCa0Ta KouueHTpupOBaHHaa « . bSma

Boga . . .. ... .........0 12
OcgeTastownii pactTeop

Cyapdur uatpus Gespomubii . . . . . . . 90 e

Borza . . .+ ... .. ... ... ..00 12

335



duUKCcHpoBaHHe BelyT B KHCJIOM pacTBope, NPHMEHSEMOM
Las 06paboTku GoTobyMary.

PexyM 06paboTKH U pacTBOPbI JOJKHBI ObiTb YTOYHEHHBI 11O
5KCIIOHOrpaMMaM, B KOTOPBIX BBIOMPAIOT HauJydluee H306pa-
xeHHe (Gesble Aetann — 6e3 ByaJd, uyepHble — Iiy6oKO-yep-
HOro TOHa). PexHMbl H PacTBOPBI 3aBHCAT OT CBOHCTB GOTOGY-
MarH, xapakTepa H3o6paxeHusa H T. 4. IIpombiBKa doToGyYMaru
JOJKHa ObITh 3HEPrHYHON M B NMPOTOUHOH Bojze. Temmepartypa
pacTBOopoB — 18-—20°.

Konwus, noayyennas kontpatunupoBanuem. C yepHo-Georo
IHaMNo3HTHBA MOXCHO C/e/1aTh NIO3UTHB Ha OBGbIUHON oTobynare.
s 3TOrO € AMANO3HUTHBA H3TOTOBJAAIOT KOHTPATHN MeyaTaHkeM
n3o6paxkeHuss Ha AY6/JbHEraTHBHYIO HJIH (POTOTeXHHYECKYIO
N71eHKy, Ha JMaNO3HTHBHYIO HJH PeNPOAYKLHORHYIO doTonaa-
CTHHKY. Brifop ¢oromarepHana j18 KOHTpaTHNa 3aBHCHT OT
XapakTepa usobpaxeHnus. ITosyTOHOBBle H306pakeHHs Meua-
TaloT Ha Ay6/ibHeraTHBHYIO (OTOIJIEHKY, HITPHXOBbie — Ha
(poToTeXHHUECKYIO TIIEHKY MJaH (OTON1acTHHKY. PoTtorpacgu-
yeckas o6paboTka KOHTPAaTHHA 3aBHCHUT TakK:kKe OT Xapakrepa
1306pakeHHd: M0AYTOHOBble H300pakeHHs 06pabaThbiBalOT B
MArKopadoTaloleM NposiBUTele, WTPHXOBble — B KOHTPACTHO-
paboraroiweM.

KoHTpaTHN 3KCNOHHPYIOT H 06pabaThlBalCT Tak, YTCOLI ECe
IeTaJd RHANoO3UTHBHOrO H306paykeHusi OblIM XOpoulo npepa-
foranel. Konwio NeuaraloT ¢ KOHTpatuna Ha orodymary,
cOpaCaTblBaeMyIo OObIYHEIM CIOCOOOM.

ITOT METOA W3roTOBJEHHS KONHH WHPOKO NPHMeHseTCs, Tak
Kak No3BOjisieT MOJNYYHTb MO3HTHBbI B JIOOOM KO.J1MYeCTBe Y
gJofero pasMepa, npuueM ¢ 60siee MeJKOH 3€PHHCTGCTbIO H30-
Opax<eHlIsl, YeM H3TOTOBJEHHble MO HeraTHBHO-TIO3HTHBHOMY
npoueccy.

NPCEKNHA RHANO3UTHBOB

Has nokasa QMano3WTHBOB NPHMEHAT AW aNpoekKTop,
NpeLCcTaBASAIOWMN cOO0H ONTHKO-MeXaHHueCKHH npu6op, npo-
eUHpYIOWMH yBesiHyeHHOe H300paxKeHHe Ha 3KpaH.

lUInpokoe pacnpocrpaHeHHe AHANO3UTHBOB IBUJOCH [IPHYH-
HOH TNOSBJIEHHA 4Ype3BbiYaHHO OOJBLIOrO KO/AWYeCTBa AHanpo-
€KTOPOB, Pa3JIHUHbIX MO KOHCTPYKUHMH H TNpHMeHeHHIO. Onu
6LIBAlOT OYeHb MPOCThlE, PacCYUTaHHble Ha MHAHBHAYaJ1bHbIH
NPOCMOTP LHAaNO3UTHBA, U BeCbMa CJIOXKHbIE, CHabKeHHble NpH-
cnocobieHuaMH, obeCneuHBalOmMMH  aBTOMATHYeCKH T0Ka3
uszohpaxeHnii B GOJNBIIHX AYAHTOPHSAX.
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JnanpoexTophl OLLEHHBAIOT MO HX CJAOXKHOCTH H Pa3feafior
Ha mnpu6GOpel NPOCTOro, CPelHero, BLICOKOIO M HaHBLICILETrO
KJacca.

[lpuGoppl MpoOCTOTr O KJ acca— IHanpoeKkTOpHl,
npejiHasHayeHHble 151 TI0Ka3a JAHANO3WTHBOB Ha He(O0JbLIOM
3KpaHe, oCBellaeMOM NPOeKUHOHHOI namnoit. B Taknx auanpo-
eKTOpax TpeayCMOTpeHa pyuHas HaBOJKa OObeKTHBA Ha pes3-
KOCTb M py4yHas CMeHa KaApOB B ABYXMNO3HLUHOHHOH paMKe
(puc. 100).

[lpuGoper cpenHero K.Jacca-— IHanpoeKTopl,
paccuuTaHHble Ha NOKa3 H300pa)keHHiH Ha 60.1bLIOM 3KpaHe,
OCBElLaeMOM [POeKLHOHHOH JaMMOH, I1IHOrAa Tra/joreHHOM.
B 3THX auanpoeKTopax OCYIIeCTBJeHa MO.1VaBTOMATHYeCKas
CMeHa JHano3HTHBOB, 1A 4ero HX 3aKJajAblBalOT B BHIe NMayki
uan Habopa B CNeUHANbHYI0 KacceTy, KOTOPYIO 3aTeM pYyKOi
nepeMelaior B npuGope (puc. 101).

Pue. 100 Puc. 101
Duanpoexktop «CheT» Iuanpoextop «Topuaonts

ITpiGopel BHICOKOTO KJaccCa— 1HanpoeKTopEI,
HCTOsIb3YeMbie A5 JeMOHCTPHPOBAHHA AHANO3HTIIBOB B 6O.1b-
LWHX ayIUTOPHAX, 3IKPAHbl KOTOPBIX OCBELLAIOTCH  MOLIHBIMH
HCTOYHHKAaMH CBeTa, [MPOCTbIMH HWJ/JAHW TraJjoreHHbIMH, HWHOraa
¢ BO3AYUIHbIM OO1YBOM Ka/apa, 3aulMLlaouIHN 1HaNo3HTHBbI OT
neperpeBa. Kaccerbl 115 AHAno3HTHBOB GbIBAIOT MPSAMOYTO/b-
HOil H KpyrJoit ¢opmbl. Kpyrable kacceTsl Gosdee TPOMO3AKH,
HO HMeloT GOJbILYIO €MKOCTb H TNO3BOJISIIOT NMOKa3blBaTb AHalo-
3UTUBBl HEMPePbIBHO NOBTOPSIOWMMHCS WHKAaMU. CMmeHa Lua-
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MO3UTHBOB aBTOMATHYECKAsl M [IPOM3BOAMTCS OT 3JIEKTPOIIPU-
BOJA, HMeOllero [AHCTAaHUHOHHOe YymnpaBhaeHue (puc. 102).
B HekoTopbix 1puGOpax 3TOro KJjacca ecTb YCTPOHCTBO, MO-
3Bosisilolee (POKYCHPOBaTb OOBEKTHB HA PACCTOSHHM, Ha-
NMpHMEpP B CJyuae, eCJd [AEMOHCTPATOP HAXOAMUTCA BOIH3H
3KpaHa.

[lpubopsl HauMBBICUWETrO KJacca— jdalnpoek-
TOPbI, HMelOLHe IHCTAHUHOHHOE YNpaB/eHHe, aBTOMATHUECK VIO
HaBOJAKY OOGBEKTHBA HA PE3KOCTb H ABTOMATHYECKYIO CMEeHY
[IHAano3HTHBOB B NpPAMOM H obpaTHOM HanpasJjeHHsX. Hcrou-
HHK CBeTa, NpHMeHeHHbI B TMpHGOpe, pacCuuUTaH HA OCBelie-
HHe 6OMbIIOro 3KpaHa. JIHano3uTHB H JlaMna OXJaXKAATCA HH-
TeHCHBHLIM BO3AYLUHbIM OOGLYBOM.

JIsi AeMOHCTPHPOBAHHS AMAMO3UTHBLI NMOMELIAIOT B Kap-
TOHHble, MJACTMACCOBbIE HJIM MeTaJIMYeCKHe PaMKH, a HHOrIa
MexAy ABYyMs cTeknamu. [IpH J1i0GOM MOHTaxe JHanoO3UTHBOB

Puc. 102 Puc. 103
IOuanpoextop «[lpotouns DKpan A4 NPOeKUHHM AHANO3ZHTHBOB

HX BCeraa cJejyeT pacnosararb ofMHakoBo. Kpome Toro, Ha
paMKax HYXHO cliefaTh YeTKHH 3HAK, YKasbiBalOUMH, Kak
IIOMECTHTb AHAMO3HTHB B MPHOOP, YTOOLl Ha 3KpaHe He MOJy-
YMJIOCh TIePEBEPHYTOe HJIH 3epPKajlbHOe H300pakeHHe.

B Tex cayuasx, kKorja u3oOpaKeHHe B IBETHOM JHAlo-
3UTHBE HMeeT HeGOJIbIOe LBETOHCKAaXeHHe, NPH ero MOHTaxe
MOXHO BCTaBHTb B PaMKy LBeTHOH CBeTOQH/IBTP, Hanpumep
M3 OKpaleHHOro uemjodaHa, KOTOPbIl YCTPaHHT 3TO LBETO-
HCKaXKeHHe,
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ITpoekuuo AHaNO3UTHBOB BelyT Ha 3Kpan (puc. 103), wu3-
FOTOBJIEHHBIN W3 THCHEHOrO MJACTHKAaTa WM 6eol TKaHH, KO-
Topble co3aalT aubddysHoe cBeTOpacnpeneseHHe.

Korpa npoekiiysi NpOM3BOAUTCA B He3aTEMHEHHOM NOMHOCTBIO
NoMelleHHH, MOXeT ObiTh JOMNOJHHTENbHAsA 3acBeTKa 3KpaHa.
IlapasuTHast 3acBeTKa OKasblBaeT BJIMSIHHE Ha KOHTPAcTHOCTb
M 1BeTOHACHIHIEHHOCTDb NPOEILHPYEeMOro H306paXeHusi H 0coBeH-
HO Ha Pa3UIaeMOCTb TeMHBIX AeTajiell 06beKTa. UeM HHTEHCHB-
Hee NPOEKLHA, TeM Bbllie HAChILEHHOCTb LBETHOTO H300paxe-
HUS H TeM MeHblle OHO 3aBWCHT OT NapasHTHOrO OCBeLIeHlis
3KpaHa.
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CrpaxoBoit nosutus 244

Crpoenne ¢oTtomarepuana 63

Cy6uentpsr 111

Cynbbar natpus 127, 128

Cynbdur Hatpusa 125, 141, 151
158

CyuwnabHele ycrpoiictsa 148

Cyuwka ¢ortobymaru 291

Cuetuynx xappoB 39

T

n3o6paxenust

T-32 122
TSS 122
Ta6anua usernas 81
Teneo6bekTHB 29
TeneckonHYecKHH  BHAOMCKATENb
41
Texuuka o6paboTKH ¢oTOMaTepH-
anos 186, 190,266, 316
Texnuka cvemkn 86
TunomoueBuHa 282, 327
Tuocyandar ammonus 136, 143
— Hatpus 128, 136, 139, 151
ToHanbHas nepcnekTHBa 88
ToHupoBaHHe H3o6paxenus 282
TonxocnoinkIf doTomMarepuan
65
Touka cpemku 86
TpaHcnopTHPYIOWHA MeXaHH3M
¢doToannapara 38
TpauchopMupoBande mpu mneyas
TaHWH Mo3uTHBa 265
TpuaueraTHass HofJOXKa 64
Tpunon B 127, 220, 286



Yy

¥YBeanucHHe usobpaxcuus 237

¥YBeanunresu ¢ortorpapuyeckue
237

Yraosoe noJe 3peHusi 06bEKTHBA
27

¥Yrnosoe none usobpaxenus 27

¥Yroa oxpara 3kcnoHoMerpa 48

YanuuuteNpHble Koabia 94

Ykcycnas kucnora 148, 158

Ycunenue Hao6paxenusa 153

— ckpuiToro  (oTorpaguyecKoro
usobpaxenus 116

Yckopsiomue Bemecrtsa 123

YcraHoBKa 06bEKTHBA Ha pe3-
KOCTb 43

YcTpanenne HapanuH Ha u3o0pa-
eHuu 156, 306

¢

dennpgon 121, 158

®uKcupoBanue GricTpoe 143

— npy6suwee 142, 208, 209, 281

— kucqaoe 141, 142, 208, 210, 280

— npoctoe 140, 208

GuabsTpauus pactsopos 159

daooporpaduueckue GoTOMICHKH
177

QOKYCHPOBOUHBIE KAHHbLA 44

dokycHoe pacctosinue 22

dopmadnun 128

doroannapaT aBTOMATHYECKHH
49

— AaJibHOMEpHBIA 55

— 3epKa/bHblil ABYXO6bEKTHE-
nbld 55

— 3epKaJslbHbiH

neli 53

KpynHodopMaTHuiil 34

MaJjlofopMaTHbIl 34

MesnkodopmaTHbiii 34

— HeaBTOMaTHYeCKHi 49

— naHopaMmHbli 56

~— IOJ1yaBTOMAaTHYeCKH# 49

— C HaBOAKO#H 00beKTHBA 1O H306-
PaXKCHHIO HAa MAaToOBOM CTekJe 58

—5c NPOrpamMMHbIM  YCTPOHCTBOM
0

OLHOOODBLEKTHA-

R

— cpeanedpopmaTHbiit 34

— CTepeoCKONHYECKHi 55
Qotob6ymara «Bpomnoprper» 228
— rasiHueBas 224

— «Honokont 229

— xapTtorpaduueckasa 230

— «Konrta6pom» 229

MaroBasi 224

«HosoGpom» 229

ocoborJasiHieBass 224

— unonymarosas 224

— camoBupHpyioulasica 226, 228

— CTPYKTypHasi 224

~— «Texnoxkonup» 231

— «YHubpom» 227

— «®PoTtobpom» 227

— ¢oTokanbka 230

— «®DoTOKOHT» 228

— oortocraTHas 186

— ¢oToTexHuyeckas 185

— «PoTtouser» 236

®otosenbiika 17

Qororpadpuueckas wWHpora 79

doTorpadpuueckas amyabcus 61

®otonabopatopus 157

QoTtomaTepHallbl AJs KOHTPaTHNH-
poBaHHs 232

— HeratuBHble 67

— ofparaemble 67

-— TNO3HTHBHbIE 67

«DotoH» 138

dotonnactuHky 179, 233

dotonsenku 174

®oTtoperpeccus 114

doropesucrop 47, 97

doropyxbe b4

dotoyBeaunuutenn 171, 237

QPOTO3/ICKTPHUECKHH 3KCIOHOMETP

l

dorosnement 47, 48, 97
X

XapakTepucTHYeCKas KpuBasi 68
XpanenHe ¢oromaTtepuasa 85
Xpomaruyeckue usera 9

1

Llapanuner 192

llBertuas Byanbp 127, 217

1lsetnas Qortorpadusa 284

Lipertoe nposiBnenue 120, 138

LigeTHocTb 9

Lsetnble doTomMaTepuansl 63, 70,
74, 126, 233, 235, 309

Liseropas temneparypa 11, 12, 20,
104, 108

LiseToBoit ToH 9

Lpetoacnenuble usobpaxenuns 120

LlBeToKOppeKTHpOBaHue 242, 255

Liseronpo6n 259

347



LlpeTocepe6psinoe  H306paxkeHHe
120

11BeTOUYBCTBHTEIBHOCTL  oTOMA-
tepuana 81, 113

IleHTpbl CBETOUYBCTBHTE/NbHOCTH
61, 111, 114

LI1B-1 122

LII1B-2 122

y
Yepuenne usobpaxenns 323, 327,

YHCA0 CBETOUYBCTBHTENIBHOCTH 68,
70, 73

w

[HupokoyroabeHuil o6bekTHr 30

[lnpora dororpabuueckas 79

[kana ray6uHel pe3ko w3obpa-
’KaeMoro npoctpanctsa 91

— apnadparn 06beKTHBY 24

348

— paccTosinuit 43
— CHMBOJIOB 43, 51
Wrarus 89

W Topusiit 3atBop 37

3

Dkpan 339

SKkcno3uukoHHoe uKcao 51

Dkcno3uuua 47, 96, 112, 249, 312

Akcnonorpamma 250

Akcnonomerp 47, 96

DnexTponHas gaMna-scnbiwKa 112

DnekTponulii 3atBop 36

DnekTpopaapszinl 64

Dmyiibcus doTorpaduucckas 61

StunokcusTHANapades UieH J1-
amuHCcyabdar 122, 158

A

slutapnoe npoceetienne 27
SprocTb 5



TJIABA 1.

IJ1ABA 11

TJIABA 111,

TJABA 1V,

OTJTIABJIEHHE

[Mpenscaosue

OBBEKTCBEMKH .... . . . .. .
Ocselilere 00bEKTa CbeMKH . . .

ONTHYECKOE HU30BPAXEHHE . . .
Qororpadpuyeckuit anmapat . . .

®OTONPAGHYECKOE  HM30BPA)KE-
HUHE . . .. . ... ... ... ..

CBeTOUYBCTBUTE/IbHBIE ¢oTorpaduuec-
KHE MaTepHadbl - « « o « « & . « «
TexHHKa CBEMKH . . . v . . « . . . .
CkpbiToe  oTtorpaduueckoe H3o06paxke-
HHE . . . v v v v v e e e
Buaumoe ¢otorpaduueckoe H3obpae-
1
Hcnpasiienne  ¢oTorpaduyeckoro 13o-
OPAKEHHST . « v v v v v v v e e .
(DOTOJI?]G()paTOpHﬂ e e e e e

- 3ecpHHCTOCTh  doTOrpagUyeckoro  H3o-

OpameltHst « « . v« v v . . 0.

HETATHBHOE H30BPA)XEHHME . .

HeratuBuuie  ¢oTorpaduueckne  Mmare-
PHAABLL . . v v o v e e e e e
Texuuka o6pa60TKu ¢oTomarepualos .
PacTBOpbl H pexcuMbl L5 06pd60TKH ucp-
HO-6esiblX (hoTOMATepHAIOB . . .

PaCTaopu H PCHCHMBL AT 51 06pa60TKH uBeT-
HoH  (OTOMJIEHKH OTCYeCTBEHHOrO Npo-
H3BOACTBA (C MACKAMH B CIOAX) . . . .

22
22

61

173
136

194

220
349



rJIABA V.

I'JIABA VI.

PacTBopH M pexHMBL LISt 06paGOTKH
LBETHOH q:OTon.neHKH (pupmu «OPBO» tun
NC-16 . . e e e e
Pacmopm 17 pemHMb] Jmﬂ oGpaboTku
1{BETHOH OTONNEHKH (pupmm «OPBO» TN
NC-19 MASK .

MO3UTHBHOE H30BPA)XEHHE . .

[losutuBHEIE (pO‘rorpaq)uquKue MaTtepHa-
Jbl . ..
Annaparypa ,mﬂ ne'm'raunﬂ Pe e
TleyaTaHHe MNO3HTHBA . ... . .
Texnnka o6paGoTKu HOSHTHBHH‘( (bOTo-
MAaTepHaJ0B

PacTeopsl # pe,hu\iu ,’mn 06pa60TKn llcp-
Ho-GeJplx  (POTOMATEPHANOB . . .
PﬂCTBOpr H PCXKHUMBI 115 oopaGOTKH uae-
THOII doTOGyMAarH OTeueCTBeHHOTO npous-
BOICTBA

PaCTBOpr H pemuwu )1Jm 06paGOTKH uBe-
THOIl MO3HTHBHO! (POTOKHHOMJICHKH OTe-
YCCTBGHHOTO [IPOH3BOICTBA . . .
Pacmopu Y PesKHMB] 1151 06paboTKH uBeT-
HOH MO3UTHBHOH (POTOKHHOMJIEHKH ¢Hp-
Mel «OPBO» . . . . .

OTjesKa NO3HTHBOB na ¢0T06ymare
HeoG6riutple cnocoOrl W3TOTOBJEHHST MO-
BHTHBA « . v v v v v e e e e e e e

OBPALLIEHHOE W30BPA)XEHME . .

O6pamiaempie QJOTorpaq)uuecxne maTepHa-
Jbl . . .

chnOanoeaHHe oGpaumeMb]x rbm‘m«a-
TEPHANOB , , + 4 »

dotorpaduueckasn 06pa60TKa oﬁpaume-

MbIX (POTOMATEPHATOB . . . . . . . . .
H3rotoBnenHe Konmkit . . . . . . . . .
Ilpoekuns AHANOSHTHBOB . . . . . . .

I'lpenMerHuilt yKasaTeab . .. . . .

221

222
223

223
237
244
266

271

286

288

289

201

301
308

309
312

316
329
336
340



B H3AATEJIbCTBE
«HCKYCCTBO»
roToBATCA

K NMEYATH:

J1. Boakos-JlanHut

HCKYCCTBO ¢OTOITOPTPETA

Haa. 2-e,
HCNpaBieHHoe
H JONOJHEHHOE,
14 a. ¢ uaa,,

1 p. 20 k.

B CEPUH
«MACCOBAA
OOTONPA®PUYECKAS
BUBJIHOTEKA»:

H. Farmau

POTOrPA®UPOBAHUE NMPOM3BEJEHHN HCKYCCTBA

H3p. 2-e,
CTepeoTHNHOE,
8 a. ¢ naa.,
45 Komn.

Owanun C.
U
Taunacuiiuyk B.

MAKPOCBEMKA B NPHUPOAE

10 a. ¢ Haa.,
50 kon.

06vem

H UeHa H3aHHi
yKa3aHu
OPHEHTHPOBOUHO



Poto |
O6wbekt cbemkn: [ — Gauk, 2 — ceer,
4 — noayteHb, 4 — Telb




®oTo 2
OO6BEKT € Pa3NHUHBIX TOYEK CHEMKH






Poto 3
LienTpaasHaa (@) W 6Gokosaa (6)
TOHUKH CheMKH






Poro 4

O6BLeKT ¢ pasHbix no BmicoTe TOYek
ChEMKH

'E




Poto 5
OfbekT ¢ Ma/oft NPOTAKEHHOCTHIO
nepcnexTHEL



PoTo 6
O0bekT ¢ GONBWOA NPOTAMEHNOCTLIO
nepcneKTHBbLL



Poto 7
OdbexT. chotorpadHpoBaHHbBIR
dorycnoro

paznoro

OO LOKTHRAMM
a—50 mm, 6

PACCTOARHHSA
8 — 135 mm

85 MM,






Poro 9
Mpuems cbeMxu ¢ pasHux ypoeHedt



®oto 10
Haoreana (goro C. Kunaase)



Poro 11 3
NMeenpoconspusauns (doto I'. Jlpiokona)



a

Porta 12

Mcesaobapeaved (doto A. CHMaHOBCKOro):
@ — HeraTHB, & — NPOMEKYTOUHBLIA MO3IHTHB.
8 — ncesaobapensed









