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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%.

14



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

)



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.

Hl
_____ . N -
! a //\ l ’\\ P 8t
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- e i
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! s !
6 H' '
—en—
. N —
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

30



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
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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,
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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
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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.

46



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

56



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

103



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.

166



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 ¢oToMaTepHana, arMocepHbBIX YCJIOBHH H  MHOTHX
JpYrHX NpHYHH. Bo BpeMsa dortorpadupoBanus NpPH eCcTeCTBeH-
HOM OCBeIlleHHH, B 3aBHCHMOCTH OT MPHMEHSIEMOTO CBeTOMUIILT-
pa, oTomarepHasa U YCIOBHH CbEMKH, MOXeT IMOTPeGOBaThCs
9KCMo3ullus, yBeauueHHas B 10, 100, 1000 u Gosblie pas mo
CPaBHEHHIO € 3KCIO3HUHeH Ha H30NaHXPOMaTHYeCKHH ¢OTO-
MaTepuan Ge3 cBeropHabTpa. [ToaToMy KpaTHOCTb HHpakpac-
HOT'O CBeTOHUJ/IbTPA U SKCIIO3HIIHIO ONPeNe/ISIoT yTeM NPOOHbIX
CBEMOK.

CKPBITOE ®OTOI'PAPHYECKOE
H30BPA)KEHHE

B nmpollecce cLeMKH HJIH TedaTaHHMss H300pakeHHe 0OBLeKTa
rpoellpyeTcs Ha GOTOMartepHas, B CBETOUYBCTBUTEILHOM CJloe
KOTOPOTO oBpasyeTcsi CK P BIT 0 ¢ ¢ororpagpuueckoe Hsobpa-
XKEHHe.

[Ipupoaa ckpeiToro ororpauuecKoro H3o6pa;eHus CJI0XK-
Ha 4 0 KOHIIa He BHISICHEHA. ¥ CTAHOBJIEHO, UTO 3TO H306parKe-
HHe COCTOMT H3 BeCbMa MaJblX YacTHYeK MeTa/JHYeCcKoro ce-
pebpa, MMeIOIUX BCETO HECKOJALKO aTOMOB, BKPallJeHHbIX B
MHKPOKPHCTA/JIbl TrajoreHna cepebpa ¥ Kak ©Obl NYHKTHPOM
PHCYIOIIMX OOBEKT ChbeMKH B CBETOYYBCTBHTEJNBHOM cioe (oTo-
MartepHasa.

[To Becbma ympouweHHOH cXeMe CKpPbIToe (oTorpaguieckoe
nsofpaxceHye Co3laeTcd B TPH 3Tana:

B MepBOM-— INPH HAYalbLHOM 3KCIIOHHPOBaHHH CBeTO-
YyBCTBHTENBHOTO C/101 B MHKPOKPHCTa//1aX TajoreHHia ce
pe6pa ob6pasyioTcsi L e HT P bl CKPBITOrO (pororpaduieckoro
H306paxKeHHs. DTH LeHTPbl O4YeHb MaJsbl H HecTaGuabHbI. Co-
XpaHeHHe BOSHHKIIHMX LLeHTPOB BO3MOXKHO JIHUIb NPH KX Jafb-
HellueM pocCTe;

BO BTOpPOM— INPH Npojo/aKaiomemMcs: ACHCTBHH CBeTa
BO BpeMs SKCIIOHMPOBAHHSI TPOUCXOAUT POCT LLEHTPOB, H OHH
npuoGpeTaloT AOMKHYI CTA0MJABHOCTb, HO LEHTPHl 5TH ellle
HeJ0CTaTOUHO BeANKH. HacTHiup!, o6pa3oBaBuifecs BO BPEMsi
BTOPOro 3Tamna, IPHHATO Has3elBaTb CyY G EeHTDP aMu,

B TpeTbeM— NPOUCXOANT 3aBepIlleHHe 3SKCIOHHPOBa-
HLsI CBeTOUYBCTBHUTEILHOTO €105 C JopaulliBanuen CyOGLeHTPOB
J0 pasmepa HacTHLl, CHOCOGHBIX IIPOSIBIASATLCS.

PaszvmeeTcsi, TpaHHIbl MKy TPeMsl aTanaMu oGpasoBaltus
CKPLITOro ororpadueckoro n306parkeHsi BecbMa YCJIOBHLL 11
3aBHCAT OT MHOTHX (DAKTOPOB.

(NPOAOMKEHNE UMTANTE B NOSIHON BEPCUWN KHUIK) 111



®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



