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BBEALHHWE

MoxHo HayuuTbess xopoiwno (ororpadHpoBaTh MOJb-
3ydacb JIOOBIM, Ja)Ke CcaMbiM [POCTbIM QoToannapaTom.
CHUMKH HauboJiee pacnpocTpaHeHHbIX pa3MepoB, Hanpu-
Mep 9X 12, 10X 15 uan 13X 18 cm, MOXKHO ciesaTb C OJHHA-
KOBbIM YCMexOoM, KaK YCOBEepLIEHCTBOBAHHBIMH, TaK H He-
CJIOXKHBIMH (pOoTOANMNapaTaMi, BBINYCKAaeMbIMH B HacToOs-
mee Bpems B Coserckom Cotode nas  ¢otosmobuTenes.
MHorue u3 HauuHaloOWHX QoTorpadupoBaTh AyMaloT, 4T
ycrex CbeMOK H KauecTBO CHHMKOB 3aBHCAT MpeKie Bce-
ro ot amiapata. B nefAcTBHTENbHOCTH 3TO COBCEM He Tak.
CrnoxkHble 110 ycTpoiicTBY M mnosTtoMy Gosee poporue ¢o-
TOoannaparhl MOTYT CTOHTb B MNATb, 1€CATh H Jdaxe MAT-
HaalaTb pa3 JOpoXKe MPOCThIX, HO 3TO BOBCE He 3HAYHT,
YTO KauyeCTBO CHHMKOB, CHAE€JaHHBIX HMH, OyleT BO CTOJb-
KO xe pas3 Boiuwe. Pasnnuuve Mexay MpPOCTHIMH H yccBep-
IIeHCTBOBAlIHBIMH (oTOANMmapaTaMu CBOLHTCA B OCHOBHOM
K TOMY, YTO Yy TMOCJEOHHX eCTb psAA NPHCMOCOOMeHHH, KO-
TOopbie 00seruaroT JHIb CaMYy CbEeMKY M COKpallaioT
BpeMs, I110Tpe6HOe HAa NOAroTOBKY K Hell. BosblunHcTBO
M3 3THX NpuUcnocobseHull He MOHANOOATCH HauMHAOUIEMY,
OHH MPENCTAaBJ/AIOT LEHHOCTb [JaBHbIM 06pPa3oM /sl ONBIT-
Horo Qororpada, KOTOpBI YKe XOpPOLIO OCBOHJ TEXHHKY
nposefeHns cbeMok. IlpaBma, ycoBepuleHCTBOBaHHBIE all-
napartbl CHa0KaloTca yayulleHHbIMH OGBEKTHBAMH, HO Mpe-
HMYIIECTBa BLICOKOKAUECTBEHHOrO OOBEKTHBA O CpaBHe-
HHIO C T€M, KOTODHI YCTaHOBJIEH B HECJI0XHOM anmapare,
OyayT 3aMeTHH Ha MpakKTHKe JHIIb TOrga, Korga npumer-
cA JeJarb yBeJHYeHHble OTNeYaTKH KPYMHBIX pa3MepoB —
6osiee uem 1824 uan 24 X30 cm.

Y doroannapara «Jlio6utenby ecTh NpeUMyLIECTBa,
O6niarofaps KOTOPbIM HETPYAHO He TOJbKO OCBOMTH Tpa-
BHJIbHBIE NpHEMBbl (oTorpaHpoBaHusi, HO B HayuUThCs yBe-
PEHHO HesaTb XOPOILHe CHUMKH. DTOT anjiapaT AaeT CHHM-
KH pasmepoMm 6X6 cam; npu dortorpadupoBaHUM HM Ha
NepBLIX NMOPax MOXKHO BnosHe OOGOHTHCH 6e3 yBeJHUHTENs,
¢ TeM, 4TOOBl BNOC/EJACTBHH MPHOOPECTH TOTOBLIA yBeJHYH-
TeJb WJAH CIeJaTb ero CaMoMy; INpH HaJHUHH HECKOJbKHX

3



4e,10BEK, 3allMalomuXest (pororpadiieil, yBeTUUHTE L MOK-
HG NpHOGpeCTIl KOMJAEKTHBHO.

CyurecTBenHoe npeHMyulecTBO (OTOannaparoB THiA
«Tio6uTeb> 3aK/I04aeTCsT B TOM, YTO OHH CHalwkKelbl BH-
JIOHCKaTeeM O0OJbLIOTC pa3nepa, B KOTOPOM OTUETJIHBO
BHIHBl BCe MoApoOHOCTH Oyaylilero cHinMka. BamHoe 3Ha-
yeHHe [as HadHHAlOWlero HM2eT TakxKe TO, UTO B MAaTOBOM
KPY¥XKe 3eDKaJbHOro BH,10HCKaTeasl 3TOr0 anmnapara MOK-
HO XOpOLIO BHIETb pPa3HHIY B DPE3KOCTH H300paKeHi
NPeAMEeTOB, PACNOJICIKCHHBIX [1a Pas3JHUYHBIX PACCTOSHHAN
OT amiapara.

[Mpu ¢otorpadupoBatny aninapatom «Jlio0uTe b Ha
MOATOTOBKY K CbeMKe 3aTpauliBaercsi HeCKONbKO OoJblue
BpeMeHH, YeM TNpPH LOJb30BaHHM APYTHMH QoToannapara-
MM, Hanpuyep annaparaMu «3opkuily man «®IM». Hdasi
HayHHAKOUIEro B 3TOM HET HHUYero IJOXOTO, TaK Kak Ha
ONLITE TEPBBIX ChEMOK BayKHee BCEero HayuHMTbca HeHCTBO-
BaTb 00,1yMaHHO, NocjejloBaTenbHo, He cretra. Yem Godb-
ule BDEMEHM H BHHMaHHg OylerT noTpauyeHo Ha TepBHl:
CHIIMKH, TeM yBepeHHee (pororpad Oyaer neficrBoBaTb B
naJgbHeien, TeM OblcTpee M ycneluHee oH 6yjer cosep-
[1eHCTBOBAaTLCS B HCKycCTBe (pororpacduposanus. Buecro
TOro 41o6bhl TOPONHTBCSA CHATL KOE-Kak BCe, 4TO HHTepe-
cyer HauuHamwouero dororpada, BHauyase Jydyllie OCBOHTb
npaBHJAbHbIE IPHEMBl ChEMKH, HAyYHTLCA NIPABUJABHO 1iPOSIB-
JATh cleJaHHble CHUMKH M [eJaTh XOpoliHe OTNEeYaTKH.
Annapat «JTioGHTeab» BNOJHe MPUrOAeH MJs 3THX leleil.

Kak noayuaiotT GOTOCHUMKH

CyluecTByeT HECKOJbKO PasfHYHLIX CNocoGoB nofyue-
uus gotorpaduyeckux H3oOpaxenunii. boabuwe Bcero pac-
[IpocTpaHeH CnGecod, Npy KOTOPOM BeCh MPOLECC NOJYyueHis
CHHMKOB COCTOMT M3 Tpex MOCJ/Jel0BaTeNbHbIX CTYyNeHeH —-
(hotocbeMKH, 00pabOTKH CHATOTO MaTepHaJsla H MedaTaHus.

dotorpadHuecKHii CHHMOK MOJY4alOT Ha CBETOUYBCT-
BUTEIBHBIX MaTepHaJjax MpH NMoMmowHd ¢oroannapara. Al-
napar npeactaByseT co0Off CBETOHENPOHHUAEMYK KOpOsH-
Ky (Kamepy), B KOTOPYIO MOMeL1AeTCs Leaay oMAHas MeH-
Ka MJH CrekJsHHas MJAaCTHHKA, NMOKPhiTas CBETOUYBCTBI-
TeJAbHbIM cjioeM, B nepenseil cTenke KaMepbl MoMeliaercs
66bEKTHB, KOTOPHI HaeT CBeTOBOe H300pakeHHe MpeiMe-
TOB, PAacCrOJIOKEHHBIX Tepey QoToannapaTonM; ecaH CHATH
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Puc. 1. Heravus 1 oTmcsaTok.

¢ 00BeKTHBA CBETOHENPOHHILAEMYIO KPBIIUKY HJAH OTKPBIThH
creuuaJdbiioe  npuciiocobnenie,  Ha3biBaeMoe  3aTBOPOM,
CBETOBOe H3oOpaxkeHue mnpeareroB Oyjer najgaTh Ha I10-
BEPXHOCTb CBETOYYBCTBHTEIBHOTO CI05. 3a TOT MPOMEKY-
TOK BpeMeHH, lloka Oy.eT OTKphIT 3aTBOp, CBETOBOe H30-
OpaKeHHC TPOU3BEJET B CBETOUYBCTBHTEABHOM C/0€ HeKO-
Topbie H3MeHeHUs. B cioe cospmaercs u3obpareHnue, HeBA-
AHMOe 1M IJia3a H [03TOMY HasbiBaemMoe CKpLITBIM (oTo-
rpaduyeckKuM H306pazxKenne.

Bropast crynenb pafoThl 3akjao4aercss B TOM, 4TOGuI
crematb ckpeitoe Qororpaduueckoe n3o0parkeHue BijIH-
MBIM, T. €. «[TPOSIBUTB» €ro. ATO MOXKHO clleJaTh KaK Hemro-
CpeACTBeIHO Mocjie CLEMKH, TaK M uepe3 HEKOTopoe BpeMs.
Haa Toro utoGbl NOJAYYHTb H306paKeHHe, CBETOUYBCTBH-
TeJabHBIH MaTepHas o0pabaTbiBalOT B TEMHOTE ClielnHalib-
HBLIMH pacTBOpPaMM — CHauaJjia MPOSIBUTEJIEM, a 3aTeM 3a-
kpenureneM. [lon Bo3geiicTBHEM MNposIBUTENIST Te y4aCTKdA
CBETOUYBCTBHTEJBHOTO CJIOSI, HA KOTOPbIE BO BPeMs ChHeMKH
najago Ooaplue cBera, 4cpHeloT GoJblie, a Te, Ha KOTO-
pble Tmaja’go CBeTa  MeHblle,— TEMHEIOT MeHblle If1H
ocTarTcs nouTH npoapauHsiMu. [locne o6paGorku mpossi-
TeJeM H 3aKpemuTeseM CKpbiToe (oTorpadrueckoe H30-
6paxKeHHe CTaHOBHTCS BHIHMBIM; MPH 3TOM CBETJbie yuacT-
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KM TIPEAMETOB, HAXONMBLUNXCS nepen (oToanmapaTtoM, Oy-
nyT u3obparkeHbl Ha IJIeHKe TEeMHBbIMH, a TeMHble, Hao0o-
poT,— cBeTabiMu. [losyueHHoe un3o6pake€HHe Ha3blBaeTCs
HeraTUBHBIM H300Gpa)KeHHeM WJIM HeTraTHUBOM (pHc. 1).

3akgounTeNbHas CTyneHb paGoThl 3aKJIYaeTcss B TOM,
yToObl ClEJaTh OTMEYaTOK ¢ IOJiyueHHoro Heratusa. s
3TOrO HCIOJMb3yeTcsd OyMmara, NOKpLITasi CBETOUYBCTBHTEJb-
upiM caoeMm  (dortobymara). Jluct dorobymarn nomenraior
[0jJ HEraTHs H B TeueHHe HEKOTOPOro BPEMEHH OCBellaloT
fyMary CKBO3b HeraTHB JHEBHBIM HJIM 3JIEKTPHYECKHUM CBe-
toM. [Ipy KoHTarkTHOM cnocoQe neuatu QororpadH-
yeckas OyMmara MoMellaeTcsi BMJIOTHYIO K HEraTHBY; OTIe-
YaTOK MoJydaercss TOro e pasMepa, uto H Heratus. [lpu
NDOEKILHOHHOM crnocobe nedaTH HeraTHB NOMeEIIAeTCH
B YBEJHUHTENb, NPH MOMOLLH KOTOPOTO H306paKeHHe Mo-
*KeT ObITb YBeJHUEHO N0 HeoOxoauMblx pasMepos. Ilpoxo-
1A CKBO3b HEraTHB, cBeT 06pa3yeT B CBETOYYBCTBUTEJbHOM
caoe 6ymaru ckpbitoe nzo6paxenue. I1pu s3ToM ckBo3b 6o-
Jee Mpo3payHbie y4acTKM HeraTHBa (H3006paKeHHE TEMHBIX
npeqMeTOB) MPOXOAHT 6oJjbllle CBeTa, a CKBO3b €ro IIOT-
lible yuacTKH (nM3d0paKeHHe CBET/ILIX TNpEeIMETOB) CBeTAa
npoxoaut MeHbwe, [lposBnenne u 3axkpenseHue GorooT-
e4yaTKOB MPOU3BOIHTCS TNPH OPaHXKEBOM HJHM KpacHOM
ceere, K KotopoMy ¢oTtobymara He uyBcTBHTeJbHA. Ha 6y-
Mare, ONMYyUIEHHOH B pAacTBOp TMNPOSIBHTENS, MNOSBJSIETCS
H3o6paxkenue ¢ LPaBUIbHOM( a He ¢ 06paTHOMH, KaK Ha He-
raTuBe) nepefayell SPKOCTeH CBETJIbIX U TEMHBIX NPEAMe-
ToB L,

Y10 HeoGxoaumo ags dororpadupoBaHus

Hdnst Toro 4to6bl CHesaTh MepBble CHUMKH H OTMEYaTKH
¢ HeraTHBOB, IOCTAaTOYHO npHobpecTH, kKpome (oToannapa-
Ta, CJeAYIOIlHE NMPHHANNEXKHOCTH H MaTepHaJbl,

1. Oany MaM ABe KaTyLIKH <IUHPOKOH» MJIEHKH (LIMpH-

! Kak ye OBIO CKa3aHO, eCTb H ADYrHe, ynpouleHHble CnocoGbl
nojyuenus ¢otorpaduyeckux usobpaxennii. Hanpumep, npu ¢otorpa-
¢upoBaHuH annapatoM «MOMEHT» Ha CHEUHaNbHO H3TOTOBJEHHbIX M7
sToro ¢oToanmnapara MaTepHajJax Bechb IMpPOLECC NOJYYEHHs CHIIMKOB
NPOUCXOAMT BHYTPH otoannapara. ['oTOBBIT OTneyaToK H3BJeKaeTcs
u3 QorokaMephl uepe3 HeCKOJIbKO MHHYT nocje cbeMKH. Takoii cnoco6
¢dortorpadupoBanns H30aB/asgeT OT HEOOXOIHMOCTH NpPOSBJAATL H neva-
TaTh; OJAHAKO, 3TOT cnocoG HMeeT pA1 HEIOCTATKOB M MO3ITOMY He
NOJYYHJ IIHPOKOTO PpacnpocTpaneHHs.
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HOit 6 cm, T. e. HJsi CHMMKOB pasyepoM 6XG6 cu wiu
6X9 ca). Il1g nepBbIX CHUMKOB CJle/lyeT NOKYNaTh HOPMaJlb-
fble MJEHKH YYBCTBUTEJNLHOCTHIO 45 1au 65 eaunuy COCT.
Haspanue THna mnJeHKH [7s1 ‘IePBbIX CHHMKOB He HMeeT
CYLIeCTBEHHOr0 3HaveHlsi. ORHAKO, eC/iH B MarasuHe ecrr
IeHka noi HasBaHueM <«Op10oXpoM», To Jyulle B3STbL
IJIEHKY 3TOrO THIIA, TaK KdK ee MOXKHO OyI1er 1moc/ae chen-
KH 3aKJajibiBaTh ' 6auol /11 NMPOSIBJAEHHUsST NPH KPaCHOM
cBeTe, a He TOAbKO B TeAHOTe, KaK OCTaJjbHbie HEraTHR-
Hble TJIEHKH.

2. Bauok /s NpOsIBNIEHHS, paCCUMTAHHBIH Ha MJEHKK
IIHPHHOH 6 ca,

3. TlposiBuTens 1151 NJEHOK, BhIMYCKAGMbLIH B BHIe Cy-
Xoii cMecH (B marpoiiax), AJdst npurotosieHuss 600—700 .
pactBopa.

4. Jaxpenuresab (QHKCaXK) — B TAKOM Ke KOJHYECTBE,

5. PaMKy pjd nedaTaHHs C HeraTHBOB pasMepoM
6X6 cm; TakKe NMPUrofHa paMKa [H/Is1 MeuaTaHusl C HeraTH-
BOB pasyepoM 6X9 cm.

6. Tlauky doTo6ymard mnoa Ha3BaHHEM <«HOpMaJbHas
Ne 3» wuan «HopMaJgbHas Ne 2». Pasmep ¢otobvMaru He
iMeeT 3HauyeHHs, TaK KaK ee JIErKO pa3pe3aTb; OAHAKO s
0oTrmeuaTkoB pa3mMepoM 6X6 c¢m nywure mokynatb ¢oroby-
Mary pasmepoM 13X 18 cm uau Gosee, Tak Kak IIpH reya-
Tad¥H Ha OyMmarax MeHbIIHX pa3MepoB 4YacTb KaxJoro
JUCTa He HCIOJIb3YyeTcs.

7. TlposiButens masi (potodymMarn B BHAe CyXoH cMmecH
(B marpounax) Ha 500—700 ma pactBopa. Hns nposisae-
HUs ¢GoToOyMar NMPHTOfEeH TakKiKe MNPOSABHTENb, BHINMyCKae-
MBIl B NpPOJAXKy MOJ Ha3BaHHEM <«YHHBEPCAJbHBIHN®; 3TO
03Hayaer, YTO MPOSIBUTENb MOKHO HCNOJb30BaTh Kak IS
nposiBjieHHs1 (OTOIi1aCTHHOK, TaK H U NposBJeHHs ¢o-
to6yMar (aasa [pCsBJAEHUsS (POTOMJIEHOK 3TOT NPOSIBUTENb
UCIIOJIb30BATh HE CJeyeT).

8. ®oHapb C OpaHKeBbIM CTEKJIOM HJIH, YTO elle JIyd-
e, ¢ ABYMs CT€KJaMH — OPaHIKEBBIM H KpPaCHBIM.

OrneuaTkd YyaoGHee BCEro MNPOSABJAATL H 3aKpemnysaTh
B crenHajbHBIX BaHHOUKax (KOBeTax) pa3MepoM, HalpH-
Mep, 9X12 ex nau 13X 18 cm. OgHako npu HX OTCYTCT-
BMH MOXHO BOCMOJb30BaTbcs J11000f HMMerouleficsi B OOMe
dbasgHCOBOII HJIM 5ManMpPOBAHHON TNOCYNOH — TapenKaMHy,
MHCKaMH M T. I, TaK KakK MPOSBHTEJH H 3aKpenHTeNh He
COflep:KaT AMOBHTHIX BELleCTB.



''IABA TTEPBAY

YCTPOHUCTBO ®OTOAMNMMNAPATA «JIKOBUTEJIb»

dotoannapar «JIioO6UTeJIb» HACTOJBKO MPOCT MO YCT-
pPOHCTBY, 4TO MOJAb30BATBCA HM MOXKeT JaxKe LIKOJIbHHK
MJaAlnX Kiaaccos. B To ke Bpemsa dotorpadHpoBaHie HM,
Kak M BCAKHM JAPYrHM allliapaToM, upe3BblyaliHO yIipo-
aercss U MOXKET ,1aTb {eCPaBHEHHO JYy4YlHe pe3yJbTaThi,
ec/id He TOJbKO 3HATh, Kak cJjeayer ofpawlarbcs € Mexa-
HM3MOM allfapaTta, HO H HayuWTbCsi MPaBHJIbHO H HaHOO-
Jee BBITOAHO MCMOJb3CBaTh €ro BO3MOKHOCTH.

Jlio6oit coBpeMeHHbll poToanmapar (B ToM ulcide H
annapat «J/lio6utesb») HMeeT CJaelyloi(HEe OCHOBlible ua-
ctd: 1) cBeTOHenpoHUIIAEMYIO KaMepy!l, B KOTOPYiO 10-
MeIaloT CBETOUYYBCTBHTEJIbLHBLIH MaTepHas — (pororpadnue-
CKYIO NJIEHKY HJHM IJIaCTHHKY, 2) 0O0Dbe K I uB, cHaOXeH-
ublit quadparmoii, 3) 3aTBOpP U 4) BH,IOUCKATEJb.

doroannapar «sl0o6uTeNb» CocTaBleld 13 ABYX KaMep.
KOTOpblEe MOMelleHbl OJHa Hal JApPYroil H pasjlejeHnl Mer-

! dororpaduyeckoil kamepoil IJH, KOpode, MPOCTO KamepoH yacTo
11a3bIBAIOT TaKXe Bech (oToannapar.
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Ay coOo#f CBCTOlCIPOHML@eMOH neperoponkoit (puc. 2 u 3).
Has ¢otorpadupoBanus, T. e. s HOJYUCHHS H300pa-
KEHHH Ha NJeHKe CJYXHT HHXKEAA Kamepa. BHyTpu nee
HNMeIOTCs JBa THe3[Ja; B OIHOM H3 HHX, PacloJOXKeHHOM
B HMXKHeji yactH ¢oToannapara, NMOMeELLAETCH KaTylka ¢
naeHkoil. OTCloAa JeHTa NJeHKHM lepeMaTLlBaeTCsi BHOJb

Puc. 2. Cxeua
toTtoanmnaparta

yeTpoiicTsa Puc. 3. doroanunapar «Jlwo-
«/Tio0uTeas» O1TeIbY.

(paspes 1o BepTHKAMIN).
HuxHsas KaMepa CIvKHTD aas Go-
1orpacupoBaHis. B BepxHelt ka-

Mepe — 3€pKda.JIbHOM  BHIAOHCKATC-

I — WITOPKH 3ePKAJIBHOTO BHILOHCKATLIA,
ofpa3syloule TEMHYIO LIAXTY: 2 -- 1epei-
HAS  paMKa PaMOUYHOro BHUOMCKATe.1s,
3 — OOBEKTHB 3€PKAJbHOTO BHIOUCKITe-

Aast; 4 -—— ppluar 3aBoja 3aTBOpa: § — pPbl-

Je — BHAHO BTOpOe H300paKeHHe
NpeaAMETOB, PaclioIOAKeHHbIX lle- yar Ccnycka 3aTBopa: 6 — pmlyar ycia-
pea doToannapaTom. HOBKH BbIIEPAKeK: 7 — Kpbllika yrayb6.le-
HHSl  JLI1 XPAHCHHS  CBETO(PH.IbTPOB;
8 — cbeMOUHBIl  OOBEKTHB: Y -— pbiuar

YCTAaHOBKH 1Hadparmbl.

uHAsHell H 3d41Hell CTeHok QoToaniapara Ha ApYyrylwo, mpH-
CMHYIO KATYLIKY, KOTOpPAsl 1TOMEULAeTCs1 BO BTOPOM TI'HCJLC,
pacrnoJoXeHHOM B BepxHell uacTH Kamepbl. B nepejnei
CTeHKe KaMepbl ycTaHOBJIeH OOBEeKTHB, MexKIy JHH3aMH KO-
TOpPOro MoMelleH 3aTBop. CTBeToBOe H300parkeHHe Tpelne-
TOB, CO3;1aBaenoe OOBEeKTHBOM, IIPH OTKPLITOM 3aTBOpe 1a-
JLA€T HAa YVUACTOK ILIEHKH, PACHOJOZKCHHDIT HAPa1ae bHO
3a/jHell cTenke QoToannapara.

Bropasi, Bepxusis CBeTOHeNpPOHHIIAeMas KaMepa Mpel-
cTaBasieT cofoil TaKk Ha3biBaeMbI 3epKagabHbLIil BH1OICKA-
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tesb. OHa NpegHasHaueHa He A/ CbEMKH, 8 TOJAbKO JJIs1
Habusoneduss 3a ¢ororpaupyeMbIMH npeaMetamu. B ee
nepefiHell CTeHKe YCTaHOBJEH BTOPOHl (BepXHHII) OGBEKTHB
tdoroannapata. CeeroBoe H300paxeHue, CO3LaBaeMoOe HM,
najaetr Ha HaKJOHHOE IJIOCKOe 3epKaJso, MOCTaBJeHHOEe NMOJ
yrjoM B 45° K nepefHed cTeHKe W BepXHeH KphbllIKe anmna-
pata. MsobpakeHune BHAHO B 3epkaje CKBO3b GOJbLIYIO
JIMH3Y; OHa pacrnoJsioxkKeHa FOPH30HTAJNbHO M 3aHHMaeT mou-
TH BCIO NJOLIaAb BepxHeH KpbikhW Kopmnyca. as Toro
yToObl CBeT, Majalluil Ha (doToannapar, He Mellaj pac-
CMaTpHBaTb H300paKeHHe B 3e€pKaJje, Ha BepXHell KphluIKe
KOpNyca HMMEIOTCSl YeTbipe OTKHAHble HITOPKH; OHH obpa-
3YIOT «LIaXTy» -— TeMHBIH KoJlofell, Ha [IHe KOTOPOro BHUA-
HO OueHb fIpKOe H300paKeHHe TMNOYTH TAKOro XKe pasmepa,
Kak H H300pakeHHe, MoJyuaeMoe Ha IJIEHKe.

Mpasuna oGpawenus ¢ doroannaparom

Ilpexxpe yeM 3HAKOMHTbCS C YCTPOHCTBOM (poToanma-
pata W [elicTBHeM €ero MeXaHH3MOB, HYXHO 3HaTb, Kak
cjenyer o6palaTbCsi C HHM.

Kopnyc annapara «Jlio6utenb» caesad H3 MaacTMacchl,
JIOCTATOUHO NpPOUHOH, HO Bce Xe xpynkoi, OcrasibHble Ya-
CTH MexaHH3Ma (oroanmapata H3rOTOBJICHbI M3 JIETKHX Me-
Taan0B. OHH paccuHTaHbl Ha MHOTOJIETHIOW CJayXKO0y, HO,
pasyMeercsl, NpH YCJOBHH, eciH o6pauiaTbCs C annapaTtom
OCTOPOXKHO, ofeperartb €ro OT CJAY4YaHHbIX YAapoOB H CHJIb-
HOT'O J[aBJieHKsl, HampHMep, MNpH TNCePEeHOCKe ¢ JPYrHMH
mpenMeTaMHu B BellleBoM Meluke. Bce yactu Mexanisma ¢o-
TOaNmapata TOYHO MPHTHAHBI APYr K APYry; OJs TOTO 4TO-
6Bl mpUBECTH JI000H M3 MEXaHH3MOB MCNPABHOrO amnnaparad
B JelcTBHe, NOCTAaTOYHO JIerkoro HaxkKuma mnaJgbuen. [Ipu
rpy6oM HJil HEOCTOPOXKHOM ofpalleHun ¢ mawoboff M3 ua-
cTefi anmapaTta JerxKo IOBpPeIuTb JeTajd TOYHOro Mexa-
HHM3Ma annapaTta WIH ero 0ObeKTHB.

BHyTpeHuaa yacTb KaMepbl Bcerga [JOJMXKHa OBITh CO-
BeplieHHO uHcToH. [laxe Meskas nblab, oceBLias Ha 3aj-
Heil sui3e 0ObeKTHBA, YXyjallaeT Pe3KOCTb CHHMKa. [1bl-
JIMHKH, [ONaBli¥e Ha IOBEPXHOCTb IJIEHKH, MPHBOAAT K
[OSIBJIGHIIIO MPO3payHbIX TOUEK Ha HeraTHBe W 3aTeM uep-
HBIX TOueK Ha orneudatke. [Iblib H MejKHe TBepable YacTH-
1k, MomaBLIle BHYTPb KaMepbl, MOI'yT NollapanaTtbh MJieH-
Ky IpH €e NepeMOoTKe, UTO YacTo fABJACTCA NPHYHHON NO-
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SIBJIEHUsl TOHKHX YepPTOYEK Ha OTNeYaTKe, KOTOpble NYeHp
TPYOHO YCTpaHuTh. KaMepy HYXKHO pery/sipHo OUYHILATH
MSTKOH IMEeTKOH HWJH KHCTbIO, OJHOBPEMEHHO CAYBasi Mblib
pe3uHoBOl rpyuei,

O6tvekTHB — HanboJjee BaKHas# 4acTb (poToammapara.
[loBpexaeHus JHH3 MOHHXKAIOT PE3KOCTb H306paKeHus, a
YCTPAHHUTb MX MOYTH HeBo3MOKHO. OODBEKTHB HYXKHO TLia-
TeJIbHO OGeperarb OT NbIIH, OT CONPHKOCHOBEHHS C KAKHMH-
an6o npeaMeTaMH.

K moBepxHocTH OGLEKTHBA HE/b3si NPHKAcaTbCs MNajb-
nami. [lblab ¢ ero mMOBEpPXHOCTH Jyullle Bcero CAyBaThb pe-
5HHOBOH rpylleii HJH CMaxuBaTb OYeHb MATKOH, npen-
BapHUTe/bHO BBIMBITONH cyxoH KHcTblo. Eciau BHectH doro-
annapar c X0/04a B Temjoe noMelleHHe, OGBEKTHB MoO-
KeT TOKPBITLCA  MeJib4aHLIMMH  KaneJibKaMH  BJard —
«TOTOM>.

He caenyer npoTupath 3anotreBlIMH OGBEKTHB; IOCJE
TOTO KaK KaMepa H OOBEKTHB COrpeICTCsl, NOBEPXHOCTh
00BbEKTHBA BBHICOXHET caMa. KacaTbcsl JIMH3 cjelyeT TOJbKO
B KpaliHeM cJjyuae, Korjga, HanpHMep, HeOOXOIHUMO YHalUTh
rpsidb WM nsaTHo. /s 3TOro MOXKHO 2aKPYIJHTb KOHEI
CNHYKH, HAMOTATb HAa Hee HEMHOTO IMIPOCKONHYECKOH BaThl
M CMOYMTb BaTy HeGOJIbIIHM KONHYEeCTBOM 3(Hpa HJH CIHp-
tTa. UHCTKY HAauWHAIOT C LEeHTpa 00beKTHBA, JETKO NpHKa-
casich K ero nNoBepXHOCTH KPYrOBBLIMH ABHXKEHHSIMH, a 3aTeM
NOCTENEHHO MepexoiAT K KpasM JHH3bl. lIpu oTcyrcTBuH
3(upa WM CIHPTA MOXKHO OYHCTHTb OOBEKTHB HECKOJbKHMH
KalJssMH BOJKH.

Kopnyc dotoannapara

Kopnyc ¢oroannapara, H3roTOBJEHHBIH M3 IL1acraac-
Cbl, HMeeT OTKHUIHYIO 3aJHIOK CTEHKY H HHXKHIOIO KpBILKY
(ocHOBaHKHe KaMephbl), KOTOpble NPeACTaBJsOT COB0H OAHO
nenoe, OHM OTKpbIBalOTCA [Jis 3apsaku ¢oroammapata
nsenkoi. [lasi Toro 4toGbl OTKPBITH BHYTPEHHOCTH KOpMYy-
ca, JOCTAaTOYHO MNPHNOAHATH [Be NPYXHHHble 3allleJKH,
UMeloulkecss B BepXHel uyacTH 3aiHeli creHku. [locse 3To-
ro 3ajHssl CTEHKa JIeTKO OTKHIbIBaeTCs BMecTe C HHXHell
KPBILLKOH.

B cayuae Heob6xonuMocTH (HampuMep, NPH HCMNOJb30Ba-
HUH Qoroannaparta «Jllo6uTe/b» B YBeJHUYHTesE) 3aITHION0
CTEHKY W HHIKHIOIO KPBILIKY MOXHO BOOOIlE OTHENHTH OT
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Kopryca: [JIsl 3TOTO HYXHO C MOMOUIbIO TOHKOH CNHIBI HJH
LIHJ1a BBITOJIKHYTh OCb, COENMHSIOUIYI0 HUKHIOW KPBILIKY
¢ mepeaHell crenkoi annapara. Och HHYEM He 3aKpelJeHa,
ee TaK e JIerKO NMOCTaBUTh Ha MecTo. [IpH OTKpbIBaHUH
annaparta AJs 3apsiKH [JIeHKOH HWJAH paspsiiki 3TOro,
pasyMeercsi, fe]1aTh He HYXXHO.

B 3anmHeit crenke Kopnyca ecTb HeGoJblIOE Kpyrioe
OKHO, 3aKpblTOoe MpO3payHoOil KpacHOH MJAaCTHHKOU — cueT-
ydk CcHHMKOB. OKHO, KpOMe TOro, 3akphiBaeTcsi uepHoii
CBETOHENpPOHULLAeMOH MJACTHHKOH; OJf TOro 4Tobbl OTO-
JBHHYTb ee, NOCTATOYHO NOBEPHYTh NPOTHB YACOBOH CTpeJ-
KH T'OJIOBKY OCH, Ha KOTOPOH YKpelJeHa NJacTHHKa; 3Ta
rojoBKa HaXOAHMTCA HeMHOro HiKe OKHa. OKHO cyeTuHka
CHHMKOB Jydlle OTKpPbIBaTb TOJBKO Ha TO BpeMs, KOr;ia
nepemMaTtbiBaeTCsl MJeEHKa.

B HHXHeH KpbllIKe KOopmyca HMeeicss THe3[10 C peskb-
6ofi, mpy# NOMOLLKH KOTOPOTO amnmapar MOXHO YCTaHaBJH-
BaTb Ha LUTaTHBe.

[ns Toro 4ToOBl OTKPBITH IITOPKH 3€PKaJbHOTO BHIO-
HcKkaressi, JOCTaTOYHO HEMHOTO MNpPHINOMHATH KBEpPXYy 3d-
ULeJIKYy, KOTOpasl pacrnosioxeHa MeXAy NpPY:KHHAMH, 3aKpLI-
BAIOIMMH 3a/IHIO KpHIIKY annapara. [locsne 3toro wrop-
KH OTKDOIOTCSI aBTOMATHYECKH, NpyxuHaMHu, [{ns Toro yro-
Obl 3aKpBHITb HX, CJelyeT CHayajaa NPUTHYTb ABe GOKOBbIE
LI FOPKH, 3aTeM — 3aJIHI0I0 H HaKoHel nepeanioio. IIpu Ha-
XHMe Ha MepefHIOI0 LITOPKY OHa JIerko H IJOTHO 3alled-
KUBaercs.

Ha nependeil wTopKe 3epKajibHOrO BHAOHCKATENs H3-
HYTPH yKpeIlJleHa OTKHIHas Jymna, KOTopasi YBEe/JIHYHBAET
nzobparieHHe, BHAMMOE B LEHTPaJbHOH UAaCTH BHIOHCKA-
tens (mMaTtoBoM Kpy:ke). Ecanm syna Gbuia OTKHHYTa, TO
nepea 3akpblBaHHEM IUTOPOK BHAOHCKATeNas ee HeoBXOjH-
MO CHayasJa y6paTb Ha MeCTO, NpH:KaB ee K mnepeaHefi
LITOpKE BHAOHCKATeNs,

Ha sneBoii cTenke kopnyca uMeercs yray6Gsenue (rues-
10), 3aKphiTOE KPHIIKOH, KOTOpas OTKPBLIBAETCS MOBOPO-
TOM NOpPOTHB uacoBol cTpenku. OHO mnpeaHasHayeHo /7
XpalieHust cBeTouabTpoB. B at0o yrayGaenne cBoGomHo no-
MeLlaeTcsl TaKKe C/JO0XKEHHbIH JHCTOK yHcTOH GyMaru; ha
HeM MOXHO C/ejaTb 3anHCH O TOM, KakOH MJEHKOW 3apsi-
’KeH annapar, KakHe CHHMKH H B KakKHX YCJIOBHAX Yxke
clesialbl Ha JIeHTe, U T. A.
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O6beKkTuB

CgeroBoe H30o0paxKeHHe MOXKHO MOJNYUYHTb H 6e3 momo-
WK o0beKTHBa. Ec/M B OAHOH M3 CTEHOK CBETOHENpOHH-
1aeMoii KaMmepbl chesaTb HeGOJbIliOe KPYyrjoe OTBepCTHe —
OyJ/aBOYHBIH NMPOKOJ, TO Ha NMPOTHBOMOJNOXKHYI CTEHKY Oy-
oeT najgaTh CBeTOBOoe H300paXKeHHe MNpegMeTOB, PacloJo-
JKEHHBIX Tepel oTBepcThHeM. Taxoe H3o6paxeHue ynobHee

Puc. 4. Cxema noayueinsi c3eToBOro n3oGpaxeHHs B KaMepe-oGCKype.

BCErO paccMaTpHUBaTb Ha NPOCBET, 3aMEHHB 3aJHIOID CTEH-
KV KaMepbl NPOBOILEHHOH Oymaroil HiH MAaTOBBIM CTEKJIOM
Hsobpaxenne mnoayyaercs B pesyqabraTe TOrO, UYTO OT
KaXJOH TOYKH IOBEPXHOCTH OCBELEHHOTO MpexMera OT-
paxatorcss snyun csera. OueHb Y3KHI TNydoK Jydeii, HCXO-
JNSAIHX H3 KaKo#-JAH60 TOUKH, NMPOXOJHT CKBO3b OTBEPCTHE,
CAeNaHHOe B mnepefHeH CTeHKe KaMepbl, H MNagdeT Ha ee
3aJHI010 cTeHKY. COBOKYMHOCThL BCeX MYUYKOB JyueHd, Ko-
TOpble OTPaxalOTCst OT pasjiIMYHBIX TOUEK MOBEPXHOCTU
OCBELEHHbIX NMpPeAMeTOB M NpPOHHKAalOT CKBO3b OTBEpPCTHE,
cocTaBjisieT CBeToBoe H3o6pakeHue. Jlyunm cBera pacnpo-
CTPAHAIOTCA INPAMOJIHHEHHO; mno3ToMy H306pa)keHHe Ha
MaTOBOM CTeKJIe, KOTOpOe Mbl BHIMM Ha NPOCBET, OKashl-
BaeTCsy MNEepeBepHYThIM CJeBa HamnpaBO H CBePXy BHH3
(puc. 4). 310 ycrpoiicTBO OBbIIO H3BECTHO elle apaGCKHM
yuensiM B XI Bexe; B cpeaHHe BeKa OHO MOJYYHJO Ha3Ba-
HHE KaMepbl-06CKYyphl (TeMHOe MoMellleHHe) H HCI0Jb30Ba-
JIOCh /ISl CPHCOBBIBAHHS BHIOB MECTHOCTH.

OCHOBHOIl HEJOCTAaTOK CBETOBOrO H300paKeHus, MOJay-
4aeMOro IpH IMOMOMWH KaMepbl-06CKYyphl, 3dKJA0UaeTcs B
TOM,YTO OHO MMeeT OueHb MaJjyl spkoctb. Hasd Toro 4ToO-
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6pl 3T0 H306pa)keHHe oKasaJjo JelficTBHe Ha CBETOUYBCT-
BUTEJbHBI MaTepHasa, HYXKHO TNPOAOJKHTENbHOE BpeMs.

CBeToBoe H306paKeHHe MOXKHO CHeaaTh ropasfo 60-
Jee SPKHM, ecJlH Ha MecTe IIpoKosia MOMECTHTL B Mepel-
Hell CTeHKe Kamepbl cobupaTesbHylo JHH3Y (KpyrJjoe
CTEKJ/I0, TOJILIHHA KOTOPOro B HeHTpe Oosbluie, 4eM IO ero
KpasiM) HJHM coyeTaHHe HeCKOJNbKHX JHH3 — doTtorpadu-

HEHHTH

Ayguu ucmovnuna cbema

Qomoxamepa CHumok

Puc. 5. Cxema noJiyueHns CBeTOBOTO H306paKeHusi B (hoTorpaduyeckom
anmnapare.

ueckHil 0oO0bekTHB !, B 3ToMm csyyae sipkocTb H3o0paike-
HHS VBEJHUHBAETCAd BO CTOJIbKO 3Ke pas, BO CKOJIbKO MJIO-
wanb oTBepcTusi oObeKTHBa OoJblue muoiianud OyJsaBou-
Horo mpokoJa. [las toro uyto6bl 3T0 H306paKeHHe MpPOH3-
BeJO HeOGXONAHMBble H3MEHEHHS B CBETOYYBCTBHTEJbHOM
cJioe, yallle BCEro JOCTATOUHO COTHIX [0JIell CEeKYHIHI.
CxeMma TmoJiyueHHsi CBeTOBOro H3o6pakeHHs, co31aBae-
moro ¢ororpadHueckuM OOBEKTHBOM, MOKa3zaHa Ha
pucyike 5. Ot n1060#f TOYKHM OCBELLEHHOrO mpeamera (Ha-
npuMep, OT TOYKH A) oTpaxKaiorcs JydyH CBera, pacXoms-
1Hecsi Bo Bcex HampaBieHusx. HeGoJbluasi yacTb 3THX ay-
uefi B BHJe pacxodslllerocs Nyyka najgaer Ha MOBepx-
HoCTb 06bekTHBA. [Ipoxomsi CKBO3b JIMH3bI OGBEKTHBA, BCe
JIVYH, COCTABJSIIOLIME TYUYOK, MPEJOMJSIOTCSA, T, €. H3Me-

! O6bektuB ¢oToannapata «JI106HTeb» COCTOHT H3 Tpex JIMH3,
KOTOpble HMEIOT pPasjHyHYyl0 (OPMY H H3roTOBJIEHBl H3 Pa3jHYHBIX COp-
TOB CTekJa. DTO HeoGXOLHMO AJsl TOro, 4ToGbl YCTPaHHThb HEAOCTATKH
CBETOBOr0 H300paKeHHS, KOTOpPOe co3jpaercsi OAHOH CcOGHpaTesbHOM
14430, OGbeKTHB faeT pe3Koe H3oGpaxeHHe doTorpadupyeMbix npei-
MEeTOB Ha Bceil NJOWALH CHUMKA.
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HSIOT CBOe HalpaBJ/eHHe; [0 BbIXOJAe H3 o(n;gmusa BCe
Jydd CBETOBOrO MNyYKa IepeceKkaroTcsi B ONHOH TOYKe Q,
KOTOpasi HaXOAMTCsS Ha ONpeleJeHHOM pacCTOSiHHH OT
00beKTHBA H Ha3biBaeTcsl (POKYCcOM 3THX Jsyded. Jlyuw apy-
roro mydka, OTPaxalollhecss OT OCBelleHHOH Touku b, moc-
Jle TmpeJIOMJIeHHs mepeceKkaloTcs B Touke 6 u T. A. Bee cae-
TOBOe HM300paX<eHHe COCTAaBJseTCsi, TakKUM 00pasoMm, u2
oYeHb G0OJIBLIOTO KOJIHYECTBA TOUYEK, B KaxKJAOH H3 KOTO-
pHIX TNepeceKaloTCsi Jy4Yd OJHOTO CBETOBOro myuka (Ha
pHuc. 5 B LlesiX yNpoOUIEHHS CXeMbl NMOKa3aHbl TOJbKO /Ba
TaKHX nydyka Jyuedd). Ecau Bce TOuku mnpegMera Haxo-
JAATCSl B OJIHOW NMJIOCKOCTH (HampuMep, BCe TOUKH uepTexa),
TO HpH ero QortorpacdHUpoBaHHHU BCe NMYyuKH Jyueidl OyayT
nepecekaTbcss TakXke B OJHON MJOCKOCTH, B KOTOpPOH H
[IOMELIAI0T MaTOBOE CTeKJO (HJH (OTOMJEHKY).

CeeroBoe H306GpaKeHHe OKa3blBAETCS OTUETJIUBBIM TOJIb-
KO B TOM cJyyae, eCJiH MaTOBOe CTE€KJO0 HaXOAUTCA Ha
onpefeseHHOM pacCTOssHHH oT o6bekrHsa. JlocTaTouHo
HEMHOTO, BCEro Ha HeCKOJbKO MHJJIHMETPOB, NMPHABHHYTHL
MaTOBOe CTeKJsOo O/iMXKe K OOBbeKTHBY HJH HECKOJIbKO OTO-
ABHHYTL OT Hero, 4rtoObl oyepTaHHsi MpexMeTa CTa/JH pac-
nAbIBUATBIMH, Hepe3kHMH. Eciu nomecTuts MartoBoe cTek-
Jo OnHKe K OGBEKTHUBY, TO Jyud KaxKIOTO M3 CBETOBBIX
ny4koB OyAyT MajfaTh HAa NOBEPXHOCTb CTEKJa B BHJE KPYXK-
KOB, a He TOYeK; TO e TMPOH30MHAeT, ecJH OTOIABUHYTh
MaToOBOe CTeKJO faJjibllle, TAK KaK B 3TOM cJyuyae Ha G-
BEPXHOCTb CTekJa OyAyT mnafaTh NyYyKH Jydell, pacxons-
IMXCA 1ocjie HX nepecedyedus. M B TomM u B npyrom cay-
yae u3ob6parkeHHe Ha MaTOBOM CTekJe OyAer, Kak Bhipa-
xKarorces (dotorpadel, «He B (oKyce»,

Hasonka ua dokyc

HauGonee BaxHast 0cOGEHHOCTb CBETOBOrO H30Gpae-
HHS, co3llaBaeMOro OGBEKTHBOM, 3aK/JOuYaercsi B TOM, UTO
npeqMeThl, pacrnoJioKeHHble Ha PpasJHYHBIX PaCCTOSIHUSX
ot ¢oroannaparta, H3o6paxKawTcs HEOAHHAKOBO pe3ko. do-
Torpag)y Heo6XOAMMO BHHMATENbHO TMOCMOTpPETh, Kax
M3MEHsIeTCsI Pe3KOCTb H300paKeHHs NpeAMEeToB, Haxoas-
muxcsi BOM3M OT ammapara, HeCKOJIbKO [aJbliie OT HCI'o
M Ha oyeHb 6O/IbLIOM paccTOsiHUM. [Lsist 3TOrO Jyullle BCero
OTKDBHITh 3a/(HIOI0 CTEHKY anmapaTta, OTKPHITh 3aTBOp 00b-
eKTHBA U TMOMECTHTb Ha MecTe 3aJHeH CTeHKH Jio6oe Ma-
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TOBOE CTEKJO pas3MepoM He MeHee 6X6 cam. dcradHoBH3
annapar HemoABHZKHO, MAaTOBOe CTeKJOo cJjeayer pHGJIH-
XKaTb K OOBLEKTHBY M HCMHOTO yjajsTh OT Hero, Ha6.io-
Hast 3a TeM, Kak H3MCHSieTCs Pe3KoCTb H300pamKeHUS Tex
HJIH APYTHX TPE;1METOB.

Utobbl MOJYYHTh HANpUMep pe3Koe H306paKkeHHe MoO-
JOJOH eNoYKH, KOTOopasi HaXOJAHTCS Ha PpacCTOSHHH MerT-
pa, MaToBoe CTEKJO TMPHIeTCH INOMECTHTb INpPHMEPHO B
8 cm or o6nvektuBa (puc. 6, BBepxy). Omnaxo usoBpaxc-
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Puc. 6. JIna noJydyeHusi pe3Koro H3o0pa)eHus: NaJbHHX HJIH OJIHKHHX
npe1MeToB 06beKTHB HeO6XOAMMO YCTaHABAHBATL Ha Pa3dHYHBIX pac-
CTOSIHHAX OT IJIeHKH.

Hie J11006Oro Apyroro mnpeinMera, pacroJioKeHHOTo OaHKe,
B lloJiymeTpe, HampHMep rpuda, okaxercs NpPH 3TOM pac-
NJIbIBUATBIM, TaK KakK TMYyuKH JydeHd, HCXOAAILUX OT JIO-
60l TOYKH ero TOBEpPXHOCTH, OYAYyT nepeceKkaTbcd He B
MJIOCKOCTH MA4TOBOTO CTEKJia, a jaJjblie OT 0oO0BLeKTHBa.
Hszob6paxenue rpuba 6yner pe3kHM, ecjaH IOMECTHTb Ma-
TOBOE CTEKJO Ha PacCTOSHHH OKoJo 9 cm 0T OGDBEKTHBA
(puc. 6, BHH3Y); NpPH 3TOM OuepTaHHs €JOUKH CTaHyT He-
PE3KHMH, TaK KakK NYy4YKH HCXOASILIHX OT Hee Jydeil Oy-
IyT repecekaTbCsd He B TMJIOCKOCTH MAaTOBOrO CTeksaa, a
6a1Ke K OObEKTHBY.

Pacctosinve MexXny OOBeKTHBOM M IJIOCKOCTbIO, B KO-
TOpoil Mbl BHIMM HanGoJsee OTYET/IMBN2 H300pakeHue, He-
0NXOMMMO H3MEHSTh B 3aBHCHMOCTH OT TOTO, KakK JaJjeKo
HaxomsATcs npeaMeThl. UemM pagblue OT KaMepbl pacrnoJoxe-
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Hbl NpeaMeThl, TeM OJIHKe K MaTOBOMY CTEKJy MPHXOIHT-
csi nepelBHraTb O0beKTHB. Takoe nepemelleHHe OGbeKTH-
Ba Ha3biBaeTci HaBOJKOUH Ha QGOKyc, HIAH Ha-
BOAKON Ha pe3KoCThl.

HOnsi toro 4ro6bl OGBEKTHB MOXHO GblIO MPHOIMKATH
K MNJIeHKe WJIH yAaJsaTh OT Hee, €ro OmnpaBa cjhe/jaHa H3
JIBYX uacTeil — HEMOABHXKHOH W IOJABHUIKHOH; OHH COEIH-
HeHbl pe3b0oil; NpH BpalleHHH MOJNBHUMKHOM YaCTH OMpPaBbI
OOBEKTHB MepeMeliaeTcsl HaJbllleé OT MJOCKOCTH MNJIEHKH
Hau OamKe K Hell (B Kamepe «JloGurenb» nepeMeLiaoTes
TOJIbKO MNepejHHe JHH3bl OO6beKTHUBA).

B anmapate «J/lio6utenb», 3apsiKeHHOM MJEHKOH, Mbl
He MOXEM 3aMeHSThb Tnepel KaxIblM CHHUMKOM IJIEHKY
MATOBBbIM CTEKJIOM, 4TOOBl MPOM3BOAMTH MO HEMY HaBOA-
Ky Ha pe3kocTb. [lJIfl TOUHON HABOAKH Ha pPe3KOCTb Npen-
Ha3HauyeH BTOpOH, BepxHHH oGbekTHB (oToanmapara. M3o-
OpaxkeHde, cO3JaBaeMOe MM, OTpa)Kaercsi 3epKajoM H
najaer Ha MaTOBHIH KPYXOK B cepefHHe BepxHei JHil-
36l Bupouckarens. OmpaBbnl 06oux 0GBHEKTHBOB ¢oroammna-
pata coeiHHeHB APYT ¢ Apyrom 3yGuatoll mepepauyei; mpH
nosopote J060ro M3 OOBEKTHBOB OHH NepeMellaloTCs Of-
HoBpeMeHHo. [Tostomy moGoil rnpeamer, usobpaxkeHue KO-
TOPOro BHJHO pe3KHM B Npeaejax MaTOBOro KpykKka, Oy-
IeT TaKxKe pe3Ko H3o0paxkeH H ¢ororpaduyeckum o6Gbek-
THBOM Ha TMJIEHKe,

HaBoxky Ha pe3kocTb MOXHO MNpPOM3BOJAHTL H APYTHM
cnoco6oM. Ha ompase o6GbekTHBa BHAOHCKAaTeNs HaHece-
Ha lIKaJjia pPacCTOsiHHI (B MeTpax); NMpH MOBOPOTax 0oObex-
THBa Kakasi-nubo W3 UHUQp ULIKajbl OKa3biBaeTCs MHPOTHB
TpeyroJbHoro ykasatesnsi. OHa nokasbiBaeT, Kakue NpeaMe-
Thl (Ha-KaKOM pacCTOSiHUM OT 3ajlHell CTeHKH ¢oToannapa-

! Paccrosinne Mexay o0GbeKTHBOM M MJeHKo# OylaeT MeHblie
BCEro, €cJH TNpPOH3BECTH HABOAKY Ha caMble YyAaJieHHble MNpeAMeTHl.
ITo paccrosiHHe Ha3biBaeTcsl TMaBHBIM GOKYCHBM pPaccTof-
"HHeM oGbeKTHBA HJH, Kopodye, npocto GOKYCHH M paccTo -
HueM. Y obbekTHBa annapara «JlioGutenb» oHo paBHO 7,5 cm (do-
KycHOe paccTosinde 0Go3HayaeTcsi Ha onpaBe OGbEKTHBA JIaTHHCKOH
Gyksoit fy. OT BesuuuHB (POKYCHOrO paCCTOSIHHA 3aBHCAT pa3Mepbl
CBETOBOro H306pakeHHs, co3daBaeMoro o6beKTHBOM. s Toro utoGHl
noJiyuuTh 6oJiee KpynHOe HeraTusHoe H300pajkeHue, HEOGXOAMM 00b-
eKTHB C GOJIbLIKM (OKYCHBHIM paccTosiHHeM, # Hao6opoT. Ilostomy B
annapartax [Js CHHMKOB 6X9 cM ycTanaBiuBaloT O0GBeKTHBH ¢ ¢o-
KycHbiM paccrosuuem 10,6 cx uam 11 cm, a B annaparax pJsi CHHMKOB
manoro ¢opmara (24X36 mam) uallle BCEro NOJIb3YIOTCA OOBEKTHBAMH
¢ (OKYCHBIM paccTosiHHeM 5 cH.
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Ta) O6yayr H3oOpaxeHb HauGojee pe3KO NPH HAAHHOM [O-
JIoXKeHHH 00bekTHBOB, Paccrosiiue g0 HauGoJiee yaaJieH-
HBIX npeaMeToB 0G03HAUeHO Ha IlKaJe 3HaKOoM oo (Jexaiued
BOCbMEPKOI), KoTopbiil o3iiauaer 6eckoHeuHo (oJblioe pac-
CTOSIHHE HJ/IHM, KaK FOBOPSAT, «OECKOHEUHOCTDbY.

B npakTuke cbheMKH B OJQHHX CcJaydasix yaoOHee NOJb-
30BaTbCsl /sl HABOAKH Ha PE3KOCTh INKAaJOH pacCCTOSTHHIL,
a B IPYrHMX — 3epKaJibHbIM BHJIOHCKaTeseM. [lonpo6GHee 06
3TOM TFOBOPHTCS B ryaBe 4.

PaccTosiHne, Ha KoTOpoe mpou3BejeHa HaBOJAKa Ha
(hokyc, U3MepseTcs MO HanpaBJeHHIO CbeMKH (110 Tak Ha-
3bIBa€MOH ONTHYECKOH oOcH 00beKTHBA — BOOGpaxKaeMoil
JIHHUH, TPOBeNeHHOH Yepe3 LeHTPw Bcex ero nuH3). [lmo-
CKOCTb, MNpOBEJEHHAA MepNeHINKY/ASAPHO ONTHYECKOH OCH
00beKTHBA, HAasblBaeTCA MJOCKOCTbIO HaBOJAKH. Bce mpen-
METbl, pacrnoJoMXKeHiible B IJOCKOCTH HaBOAKH, H300pa-
JKAIOTCS OAMHAXOBO pe3ko. Peskocts H306paxeHusi OCTaJb-
HEIX TNpeAMeTOB, KOTOpble H3006paKaloTCsd Ha TOM XKe
CHHMKe, mnajaeT IMOCTeNeHHO: uYeM JaJjblie OT MJOCKOCTH
HABOJKH OHU HAXOASTCS, TEM MeHee Pe3KHM CTAHOBHTCS HX
usobpaxenue (puc. 7).

3arBop

3arpop doroannapara «Jlrodurenb» nomeriaercs Mex-
Ay AnH3aMIil 00beKTHBA. OH COCTOHT M3 TpeX TOHKHX CBeTO-
HENPOHHILAEMbBIX MJMACTHHOK, Kpas KOTOPBLIX MepeKpbIBaioT
JPYr Apyra u Hajexio 3aUlMlaloT BHYTPEHHOCTb KaMephl
OT CBera.

Has Toro urtoGpl NMPHBECTH 3aTBOpP B JeHACTBHE, e€ro
Heo0X04UMO MNpeJBapHTEJbHO 3aBeCTH, HaXKadp Ha pbluar
3aBo/Ja 3arBopa. Ecau nocje 310ro Hamxarth Ha CIYCKOBOH
pLluar UM Ha THOKHIE TPOCHK, KOTOPbIH MOXKIIO BBHHUI-
BaTh B NHE3NO Ha OmnpaBe OODLEKTHBA, TO 3aTBOP OTKPOET-
Csl Ha HEKOTOPHIH MPOMENKYTOK BpEMEeHH, KOTOPHIii Hasbl-
BaeTCcsl BhI 1€ pXKOI.

[TpoaomKHTeNbHOCTD BBIAEPHKKH PETYJIHPYIOT KOJBIOM C
HACeykoH, MNepeaBHTalOUIMMCsi BIOJb OKPYXKHOCTH Hero-
JABHXHOH YyacTu onpaspl 06beKTHBA, Ecsin ycTaHOBHTHL Kpac-
HYI0O METKY Ha 3TOM KOJIbliC NPOTHB 0003HaueHuss B, To 3a-
TBOP OCTAHETCHA OTKPHITHIM B TeYyeHUe BCEro BPeMeHH, [0Ka
HaxkaT CNYyCKOBOH pbluar HJM TpocHk. HauMeHbluass Bbl-
Jiep:KKa ¢ KOTopoil MOXHO (poTorpadupoBatb NpPH YCTaHOB-
Ke ykasaTte/s1 Ha o0o3HaueHHe B cocras.sieT okoJo /3 ce-
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Puc. 7. llpu HaBoake Ha yJajeHHble NpeIMeThl H300pakeHHe GJIMNKHHX

nonyuaercss HepeskHMm. Ilpn HaBoake Ha OMOKHMI NpeiMeT Hepe3ko

H300pa}aloTcs yJajeHHble npeiMeTsl. Pe3kocTh H300paxkeHHs YMeHb-

nI1aeTcsl MOCTENEeHHO, 10 Mepe yaaJieHHs NpeiMeTOB CheMKH OT NJI0CKOCTH
HaBOIKIL.




KyHAabl. /s TOro 4toGbl OTMEPHTb TaKylOo BBIACPXKKY, CJe-
IlyeT HaXaTb Ha CIIyCKOBOH TPOCHK W cellyac Ke OTHYCTHTh
ero. Ecin ke ycTaHOBHTb KPacHYIO MeTKy NMPOTHB OJLHOH
U3 UH(p, HAHECEHHBIX HAa IlIKa.e BbIAePXKeK, TO IIPH HAXKH-
Me Ha CNYCK 3aBeJeHHOro 3aTBOpa OH OTKPOETCH .JWUIb HA
JOJII0 CEeKYHMAbl W MOCJe 3TOTO 3aKPOeTcss aBTOMAaTHYECKH.

3arBop anmnapata «JlioGureab» noapogaser ¢ororpadu-
poBaThb C KOPOTKMMH BbIAEPKKAMH HPOAOIKHTEAbHOCTHIO
Ys, Vo, Yes, s0, /100 M Y200 cexyHmbl. Ha 1ikase, BRO.Ib
KOTOPOH nepelBHraeTcsl KOJbLO YCTAHOBKH BBIAEDIKEK, yKa-
3aHbl TOJIBKO 3HaMeHaTe n THX aApo6eil: nudpa 5 o3nauaert,
4TO 3aTBOP OTKpoeTcs HA !/5 cexyHanl, ungdpa 10 osnauaer,
YTO MPOHO/KHTEbHOCTb BBIAEPKKH COCTABHT '/io CEKyH[bI
U T I )

[TosTomy caemyeT 3amOMHHThL: 4YeM GoJablre HHP-
pa, NMpPOTHB KOTOpPOH YyCTaHOBJEH YyKas3a-
TeJab, TEM KOopoue Boiaepxka. [Ipu nepecraHoBke
yKaszaTesss Ha coCefHee JeleHHe LIKaJgbl BBIAEP:KKa H3Me-
Hsercss BJABOe (WIM MPHO.IU3HTEILHO BJABOE, Hampumep,
NpyU mepecTaHoBke ¢ 0603HaueHHs /1y CeKyHABl Ha !/ ce-
KYHIBI).

Kousbuo, perysupyioilee npogo:KuTe/bHOCTb BblI€piKeK,
cJleflyeT MOBEpPTHIBATb TOJBKO IO TOTO, KAK 3aBeleH 3aTBOP.
Ecau 3atBop Gbl1 yXKe 3aBefeH, a MocJe 3TOr0 0Ka3aJjoch,
4TO BBIOEPIKKY C.Ie1YyeT H3MeHIITh, TO Jyylle 3aKPbITk 00beK-
THB KpBIIIKOH, CNYCTHTL 3aTBOp, YCTAHOBHTb Tpebyemylo
BBIIEPKKY, 4 3aTeM BHOBb 3aBECTH ero.

3arBop MOXer OTMepsATb ABTOMATHUECKH TO.IbKO Te BHI-
JlepXKKH, KOTOpble yKa3aHbl Ha wWKaJge. He caexyer nbiTath-
CSl YCTAaHOBHTb 3aTBOP Ha OIHO U3 NMPOMEKYTOUHBIX MOJOKe-
HUH 1WIKaJibl, HANpUMep TaK, YToGbl OH OTKPBLICSA Ha /5 UK
/50 cekyHabl. Ecau ycTaHOBUTH yKasaTe/b BHIAEPKEK MexK-
oy o6o3HnaueHussMu 10 i 25, TO TPOAOJIKHUTENBHOCTD BbIAEPHK-
KH COCTaBHT !/jo HIH ![p5 CEKYHIBI.

C BblmepXKKaMH /i, I/5 CeKYHAB U Gosiee MPOAOIKUTE -
HbIMH cjenyer QortorpadupoBarth, YyCTaHOBHB Qoroanmnapar
Ha mratuBe. C oCTa/JIbHBIMH BBIACPXKKAMH MOXKHO doTorpa-
¢uposatb H 6e3 IITATHBA, C PYK, HO TMPH 3TOM HEOBXOIHUMO
CJIeIUTb, 4TOGBI Kamepa He [IPOrHYJa B MOMEHT CBEMKH.
IMosoxenne anmapara OyIeT BNOJHE YCTOHYMBHIM, €CJAH MO-
BECHTb €ro Ha LUel H BO BpeMs CheMKH Cierka OTTATHBaTh
pyKo#t BHM3. 3aTBOp Jy4lle CMyCKaTb HE MPH IOMOILH pbl-
yara, a TPOCHKOM, COTHYB €ro, Kak [I0Ka3aHO Ha pPHUCYHKe 8.
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B cnyckoBoM prruare 3atsopa umeercsi orBepctue. OHO
M03BO.1€T NMPOU3BECTH CHEMKY, HaX0AACh Ha GO./bIIOM pac-
CTOSIHMH OT (poTOanmapara, Hanpumep, npu ¢dororpadupo-
BaHHH XHUBOTHbBIX, Korga ¢ororpad xouer oCTaThCs He3a-
METHBIM H HaXOJHTCS B KaKOM-HHOYAb YKPBITHH. Kamepy
JJIsi 3TOTO YCTAHABJUBAIOT HA LITATHB H MOArOTaBJHBAOT K
cpeMke. K oTBepcThHiO B
IYCKOBOM pblUare rmpuKper-
JSIOT TPOYHYI0O HHTKY H
MPOBOASIT €€ CHayaJaa MG
HanpaBJeHHI0 BHH3 OT ar-
napara, a sareM — K ¢o-
trorpady. B Mecrte nosopo-
Ta HHTKH YKPENJIsioT Mpo-
BOJIOUHOE KOJIbLIO, B KOTO-
poM oHa MorJa 6bl cBO6GOX-
HO CKOJb3HTb. 3aBedeHHbI
3aTBOp CMYCKAIOT, MOTSHYB
cJerka B HYXKHBIH MOMEHT
CBOOOIHBIA KOHELl HHUTKH.

3artBop annapata «Jlwo-
6uTenb-2» CHaOXKeH ABYMs
JOTIO/IHUTENbHBIMH TIPUCIIO-
cobJIeHHAMH — aBTOCIYC-
KOM H CHHXPOKOHTAKTOM.

ABTOMaTHYECKHI1 CIyCcK

Puc. 8. Cnyckosoii Tpocik caegyer

N03BOJIAET dotorpady cru6aTh, KaK MOKa3aHO HA CHHMKC,
CHATb caMoro cebs. Ycra- uT00L: (OTOANNAPaT He APOTHY. B
HOBHB amnnapart Ha LITaTH- MOMEHT CBeMKH.

Be U TNOIArOTOBHB €ro K

CbeMKe, 3aTBOP 3aBOAAT KaK OOGBIYHO H KPOME TOrO HaXH-
MawT [0 OTKasa Ha pbluar 3aBoja aBrocmycka. [Ipu Ha-
KHUMe Ha CNyCK 3aTBOpa NOC/JedHHII OTKPBIBAETCs He cpasy,
a npubausutenbHo uvepes 10 cekyHa. JTOro BpeMeHH JO-
CTaTouHo, 4ToObl doTorpad 3aHs/ 3apaHee HaMeueHHOC
-TIOJIOXKEHHe Tepel anmnaparToM.

CHHXPOHHBI KOHTAKT NpeaHasHaueH A1 (ororpadupo-
BaHHUSl C JaMMmaMH BCMbILUKAMH (OJXHOKPATHOrO H.JIH MHOIO-
KpaTtHoro gefictBusi). Ilsis cbeMKH NpH cBeTe BCIHBILIKH Ka-
6esib OCBETHTENBHOrO NMpHOOpa NMPHCOENHHAIOT K CHHXPOKOH-
TakTy. Benbilika JaMnbl DIPOHCXOLHT OJHOBDEMEHHO (CHH-
XPOHHO) ¢ OTKPLITHEM 3aTBOpa, B TOT MOMEHT, KOra ero
CTBOPKH MOJTHOCTHIO OTKPBHIBAIOT OTBepCTHe 00TBLEKTHBA.
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Duadparma

HenocpenctBenHo mno3ajd 3aTBopa MeXAY JIMH3aMH
oGbekTHBAa HaxoguTcs jguHadparMa — 3ac/JOHKa, KOTopas
COCTOHT, KaK H 3aTBOp, U3 CEPNOBHAHBIX CBETOHENpPOHHIae-
MbIX miacTaHok. OfHaKo, B OTJHYHe OT 3aTBopa, Auagpar-
Ma He Inperpaxjgaer JOCTYN CBeTa BHYTPb KaMepbl IOJ-
HocTbio. C €€ NOMOUIbIO MOXKHO JiHLIb YMEHbIIAaTh OTBEp-
CcTHe 06beKTHBA, CKBO3b KOTOPOE MPOXOAHT CBeT.

HuapparMy MOXKHO BHIETb CKBO3b 3aJHIOK0 JHH3Y
06beKTHBA, €CJH OTKPBITh 3a[QHIOI KPhIIKY KaMmephl. He oT-
KpeiBasi (hortoannmapara, AuapparMy MOXKHO YBHAETb, €C/IH
YCTAHOBHTbL 3aTBOP Ha 06o3HaueHHe B, 3aBecTH ero H, Ha-
KaB Ha CMYCKOBOH TPOCHK HJIH pbluar, fepartb 3aTBOP OT-
kpoiThiM. [leperBuras poiuar ycTaHOBKH gHadparmel, nome-
IIeHHBIH Ha ompaBe O0bEKTHBA, MOXHO BHAETb, KaK MJja-
CTHHKH fauadparMbl TO CYXKHBAIOT OTBepPCTHe 0OBbEKTHUBA, TO
OTKPBIBAIOT €0 MOJHOCTbIO. EcJaH OTKpBITh 3a4HIO KpHILI-
Ky (poToanmnapaTa M NOMECTHTb Ha MECTO IIJIEHKH MaToBOe
CTEKJ/IO, TO MOXHO BHJETb, YTO NPH YMEHbLIEHHH OTBEPCTHS
nuadparMel H3oOpaKeHHe Ha MaTOBOM CTEKJ/€ CTAHOBHTCS
BCe MeHee SIPKHM.

HuadparMa nmpenHasHAYeHa M HCNOJb3YyeTCs HJs JABYX
cOBepIIEeHHO pasJIMYHBbIX Lejel. Bo-nepsuix, oHa nosBo.sieT
YMeHbUIaTh SPKOCTh U306paKeHHs, KOTOpOe najaer Ha rmo-
BEPXHOCTb MJEHKH (IPH CbeMKe SIPKO OCBEIeHHBbIX NpeiMe-
TOB, Npu QoTorpadupoOBAHHH Ha IJIEHKaX BbICOKOH UYBCTBH-
TeJbHOCTH). BO-BTOPHIX, C e€e MOMOILBID MOXKHO MOJYYHUTb
ONUHAKOBO pe3Koe H300pa)KeHHe HEeCKOJbKHX MpeaMeToB,
pacrnosioKeHHbIX Ha pasJHYHBHX PaccTosiHHsX oT  QoTo-
anmapara.

PbluaxxoKk ycTaHOBKHM JHadparMbl NepeiBUraeTcs BAOJb
MIKaJbl C JeJeHUSIMH, KOTOpble 06O3HauyeHbl CJeAYILIHMH
YHCJIaMH:

4,5—5,6—8—11—16—22.

ITonb3oBaThCsl 3TOM wWIKAJOH oueHb mpocTo. JocTaTouHo
3aMOMHHTh CJefyioliee:

1) maasle orBepcTusi Anadparmbl 06o3HauawTcs 60Jb-
IIHMH YHCJIaMH;

2) npu nepecraHoBKe phiuaxKKa AHadparMbl Ha J060e
cocefHee J[eJeHHe IJOWIAAb OTBEPCTHUS, CKBO3b KOTOpOE
NPOXOAUT CBET, U3MeHsieTcsl BABO e (puc. 9). Bo croabko
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e pa3 H3MeHsieTCst H SPKOCTb CBETOBOIO 11306paKeHHus, KO-
TQpPOe MnajaeT Ha MOBEPXHOCTb MJEHKH. ToslbKo mnpu mepe-
CTRHOBKe yKa3aress ¢ jejeHus 4,5 Ha pejenue 5,6 niomans
OTBEPCTHSI M3MEHsieTCsi He BJBOe, a B MoJTOpa pasal,

VIIHOCTh 3TOH CcHCTeMBl 0O603HauyeHHH IIKaJabl Jua-
(¢parM 3akJjyaercss B TOM, YTOObl YNPOCTHTb pPacueThl Bbl-

Cxroe B o e R T e R o R xR
A A A A

SEE2) a8 m 0

Puc. 9. Ilpu nepecraHoBke yka3aTessi fuadparmbl Ha ONHO HAeJieHHe BJie-
BO WJM BNpPaBO NJOWAlb OTBepPCTHs O0GHLEKTHBA YBEJNHUUBAETCS HJIH
YMeHbILAeTCsl BIBOE.

JepkKeK, KOTopble MPHXOAUTCS NMPOH3BOIAUTE NEepel CheMKOH.
HeficTBHe cBeTa Ha MJEHKY MOXKHO peryJupoBaTh ABYMS CIIO-
co6aMu: H3MeHsisl OTBepCcTHe aAuadparMbl HJIH H3MEHSsT BHI-

! Ha nmnepBblit B3rIsL HENOHATHO, TMOYeMy MaJble OTBepPCTHS
o6osHauaiporcsi GoablinMu yucaaMu. OGbscHeHHe 3aKJO4aeTcs B TOM,
YTO yMCJa YKa3aHbl He MOJHOCTBIO, a COKpalleHHO, TaK e, Kak 3TO
cllelaHO M Ha IWKase BbidepxeK. Kaxmoe M3 3THX uHcea NoKa3eiBaeT
BeNHUMHY TaK Ha3blBaeMOro OTHOCHTEJNbHOTO OTBEpPCTHUA
06beKTHBa, KOTopoe Gylner HCNOJb30BAHO [/s NOJYy4YeHHS H306pa-
JKeHHs Ha [IUIeHKe MPU YCTAHOBKE TOrO HJH JPYroro OTBepCTHA MHa-
¢parmpl. BenuunHa OTHOCHTEJILHOTO OTBEPCTHSI BbIpaMaeTcs OTHOLLe-
HHeM JAMameTpa oOTBepcTHsi aAuadparMbl K (OKYCHOMY pPacCTOSIHHIO
naHHoro o6bekTMBa. Hampumep, ecium ycTaHoBHTh B annapaTe «JIioGu-
TeJb» HauGoJbllee OTBEPCTHE AHadparMbl, TO AHaMETp 3TOr0 OTBEPCTHS
COCTaBHT OKoJIO 1,7 cm u GyldeT OTHOCHTbCA K (OKYCHOMY DacCTOSHUIO
o6vektuBa (7,5 cm) kak 1:4,5. Ha wkane nuacpparM ykasbiBaercs He
BCe OTHOLIEHHE, a TOJNbKO ero BTopoll wieH, uucio 4,5. Ecim ycraHo-
BHTb pbIUakKoK AHadparMbl NPOTHB COCEIHCro [eJeHus IWKaJbl, TO
IMaMeTp OTBEepCTHS COKpaTHTCA H OyIeT OTHOCHThbCS K (hOKyCHOMY
paccrosnuio Kak 1:56; 370 oTHoweHwe H obo3HavaeTcs Ha LIKaje
Iuadparm uuciaoM 56 H T. 4.

lllkasna aOnacdparM cocTaBjeHa C TaKHM pacyeroM, uToGbl npu me-
peBoje phlYaXKKa Ha COcelHee Je/eHHe QHAMETp OTBepcTHs OGbEKTHBA
usMeHsaca B 1,4 pasa. Ilnomaab oTBepPCTHA MNpH 3TOM H3MCHAETCA B
1,4X 1,4 pasa, T. e. BIBOe; BO CTOJbKO K€ a3 H3MCHAETCA H SPKOCTb
CBETOBOTO H300paskeHHs, CO31aBacMOro OObEKTHBOM Ha MJEHKE.
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nepxky. JlefictTBHe cBeTa Ha IJIEHKY HE H3MEHMTCS, eCju
COKPaTHUTh BBHIAEPXKKY BJBOE H OJHOBPEMEHHO YBEJHUHWTb
BABOE OTBePCTHE AHa(parMel (T. . YBEJHUMTbL APKOCTb CBe-
TOBOr0 M306paXKeHHs, KOTOPOe najgaeT MPH OTKPHITOM, 3a-
TBOpE Ha NOoBepXHocTh NJieHKH). ITycTb, HanpuMep, Mo ONbITY
WJH N0 pacyeTy HaM H3BECTHO, YTO B HEKOTOPBHIX YCJIOBHSAX
caenyer ¢otorpacduposath npu AHadparme 8 ¢ BBAEPKKON
/5o cekyHapl. [eficTBHe cBeTa Ha MJEHKY He H3MEHHTCH,
ec/id MBI epecTaBUM yKasaTeJb BblAEPKEK Ha COocefHee Je-
JeHre — !/100 CEKYHAbl H OXHOBPEMEHHO YBEJHYHUM IJIoladb
orsepcTus AnadparmMsl BBO€, YCTAHOBHUB yKasaTesb NMPOTHB
coceqHero aenenusi 5,6. JleficTBHe cBeTa Ha MJIEHKY He H3-
MEHHTCS M B TOM CJyyae, eC/AH Mbl YBEJIHYUM BHIAEPHKKY
BIBOE H BO CTOJIbKO K€ Pas YMEHbLIHM MJIOWafb OTBEPCTHSA
nuadparmel, T. e. 6yneM ¢ororpadupoBaTh ¢ BbIAEPKKOH
/o5 cexkyHanl ¥ nuadparmoit 11.

HsMensis orBepctue auadparmbl, Mbl He TOJbKO H3Me-
HsIeM SIPKOCTb CBETOBOrOo H3006pa’KeHHs, HO H pe3KOCTb
11306paKeHHs1 MpeIMeTOB, pPachoJIOXKEHHBIX He B MJ0C-
KOCTH HaBOJKH, a Ha APYIHX paccTOsiHMSX OT ¢oroanna-
para.

Ilpn HaBOOKe Ha Pe3KOCTb MO MAaTOBOMY KDYXKKY 3ep-
KaJIbHOTO BHJAOHCKaTeJ st KaMephl «JI06HTeNb» JIerKo 3aMme-
THTb, YTO B HeM BHJHO pe3koe H300pax<eHHe He TOJbKO TOro
npeiMera, Ha KOTOPBHIA NPOU3BOIMTCS HABOAKA, HO TakikKe
M JPYTHX MpPEIMEeTOB, PACIOJOXEHHBIX HEMHOro AaJblie OT
KaMmepbl H HeMHOro OJsiMXe K Hel.

HanpaBbTe 006BbeKTHB BHAOHCKATeJNs] Ha KHHTY, MOCTaB-
JIeHHYI0 Ha paccrosiHuy 1,5 M. Bpaias o6beKTuB, ycTaHo-
BHTEe ero B TaKoe [oJioXKeHHe, yToOb H306paxKeHHe KHHUTHK
B MaTOBOM KpYyXKKe Obl0 Hanbosee pe3kiM. 3aTeM NMoCTaBb-
Te ellle JBe KHHTH — ONHY Ha pactosiHuu 1,4 m, apyryio —
Ha paccrosHuu 1,7 m: ux n3o6paxKeHHss OyAyT MOYTH TAKH-
MH e pe3KHMH, KaK H3006pa)keHHe KHHUTH, HaxoAsileHcs
Ha paccTosiHiu 1,5 M, B TaK Ha3biBaeMOH «TOYKe HaBOLKH».
OnuHako, ecJu NepeABHHYTL KpaliHHe KHUIH Ha pacCTOSHHE
O6uxe 1 M u ganblie 2 m OT KaMephl, HX H300paKeHHe IO-
JYYUTC B MATOBOM KpPYXKKe BHIOHCKATessi Hepe3KHM, pac-
JILIBYUATHIM.

Pe3kocTb MOHMXKaeTcst MOCTENEHHO, MO Mepe YAajeHHs
OT MJIOCKOCTH HABOAKH; B H3BECTHBHIX Npefesax yMeHbLIeHHe
PE3KOCTH OCTaeTCsi COBEPLIEHHO He3aMeTHBIM JJIs TrJiasa.
Yem 00BACHSETCS 3TO SIBJEHHE?
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Ha pucyske 6 6bl10 MOKasaHo, YTO MyYKH CBETa, KOTO-
pble HCXOAAT OT TMpeJMeTOB, pacroJOXKeHHbX O6JuXKe H
JaJjblie NJ0CKOCTH HAaBOJKH, 06pa3yloT Ha MaTOBOM CTeKJe
(114 nJieHKe) Hepe3Koe H300parkeHHe, COCTaBJEHHOE He TOU-
KaMH, a CBETOBLIMH Kpy¥KkaMu. OfHaKo CrocoOHOCTb ye1o0-
BEYECKOTo IJ1aza pas3/uuyaTbh MeJKHe MpeiMeTbl OTpaHHueHa.
Bce KpyXKH, IHaMeTp KOTOPbIX He MpeBblliaeT !/io MM, Ka-
KYTcsl HaM (IpH paccMaTpHBaHH{ HEBOOPYKEHHBIM I1a30M)
ToukaMH. [To3ToMy H306paxeHue npeiMeToB, KOTOpoe o6pa-
3yercsi HeOOJbIIMMH CBETOBBIMH KpYXXKaMH, BHIHO Ha
MaTOBOM CTeKje M Ha CHHMKe TaKHM JKe pe3KHM, Kak
u3o0pakeHue NpeiMeTa, Ha KOTOPHIH NPOH3BOAMJACH Ha-
BOJKA.

Pacctosinue Mexay O/JHMXHHM ¥ JaJjlbHUM TpeiMeTaMH,
KOTOpble M3006pakaloTcsi Ha CHHMKe pe3Ko, ,HasblBaercs
ray6uHOl pe3ko u3obpaxaeMoro npocTpat-
CTBAa WM, Kopoue, TTYOGHHOH PE3KOCTH.

Pesko n3zobpaxkaeMoe NPOCTPAHCTBO PaclpOCTPAHAETCS
B IByX HAalpasJ/IeHUsIX OT MJIOCKOCTH HABOJKH — OJIHKeE K Ka-
Mepe H BaaJjb OT Hee: IIpn 3TOM y4yacToK OT ILIOCKOCTH Ha-
BOJKH [0 NepeHell rPaHHLbl PE3KOCTH BCErJa MeHblle, ueM
y4acTOK OT MJIOCKOCTH HAaBOAKH A0 3aJHeH TPaHHIBl Pe3Ko-
CTH; HHAuYe ToBOPS, MJIOCKOCTb HABOJKH DacrnoJioKeHa He B
cepeMHe BCero pe3kKo H300pa)kaeMoro npoCTPaHCTBA, a
6siuke K ero nepeiHell rpanuie.

IuadparMa oGbEKTHBA MO3BOJSET YBEJIHUHTb TJYOHHY
IpOCTPaHCTBA, KOTOpPoe H300parkaeTcsi Ha CHHMKe pe3KO.
[puynna storo 3akJ/ouaercs B cienyioueM. Ecin npousse-
CTH HaBOAKY Ha PEe3KOCTb Ha KakoH-1HOO mpeiMeT, HalpH-
Mep Ha neHek, H300paXKeHHbIH Ha pucynke 10, npu Hau6o/b-
1eM OTBepCTHH AHadparMbl, TO NYUKH CBeTa, KOTOPHE HC-
XoAAT oT Touek A u b, Haxoasawuxcs OHKe H Aajblle NJ0c-
KOCTH HaBOJKH, 06pa3yioT Ha NJIeHKe He pe3KHe TOYKH, a
pacr/iblBYaThie KPYXKKH CPaBHHTE/IbHO GOJIBLIOrO AHAMETpa.
H3zo6paxenue esef, OT KOTOPbIX HCXOIST 3TH MYUYKH Jyued,
OKaXeTcsl Ha CHUMKe Hepe3KuM. Ec/lH yMeHbLIHTb OTBEPCTHE
Auadparmbl, To Jy4d, HCXONSIHE H3 TeX XKe Touek, OYAYT
nagaTth Ha MOBEPXHOCTb IMJIEHKH yXKe B BHJe KPYXKOB OYeHb
MaJ/loro aMaMerpa W u3o0paxeHue eseH Ha CHHMKe OKa)erT-
Csl TAKMM XK€ Pe3KHM, KaK M H3o0paKeHHe NHs, HAXOASLLE-
rocsi B TOUKe. HABOAKH.

HyxHo po6aBHTb, YTO NMPH MOMOIUHM MaTOBOTO KPYyXKa
3epKaJbHOTO BHIOHCKATe s Mbl He MOXKeM OnpejesiuTh, Kak
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BesHKa Gyaer raybuna pe3ko H300paraemMoro npocTpaHcT-
Ba. Y 00beKTHBA BHAOUCKATE/IA HET AMadpariMbl; B HEM BHA-
HO pe3koe H3o0pa)KeHHe JIMIb TeX NPeIMeTOB, KOTOpBIE
pacrosioxeHsl B MJOCKOCTH HaBoakH. M3o6pakeHue npen-
METOB, Pacrno.10)KeHHbIX Ha JIPYTFHX pPacCTOAHHX OT ammnapa-
Ta, MOXeT ObiTb PE3KHM, HECMOTPSi Ha TO YTO B MaTOBOM
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Puc. 10. TIpu yMeHblueHHH OTBepcTHs NHadparMel H3oGpaxieHHe Kax-

70i1 ceTsuefics TOYkKH 06pa3yeT KPYKOK OYeHb MaJoro gHamerpa, Ko-

TOpHIl BOCMpHHUMAETCS I1a30M, Kak Touka. [TosTomMy npeamersi, pacro-

JIOXKeHHble He B MJIOCKOCTH HaBOJKH, a [JaJiblile OT annapara Wiu Oauxe
K HeMy, H300pa)kaloTcsi Ha CHHMKe De3KO.

KpPyXKKe OHH BHAHBI pacn/blBYaThIMH. [I/1si Toro 4rolbl CO-
CTaBHTh HarJ/si[HOe NMpeACTaBJI€HHE O TOM, KaK MOBBILIAETCS
riyOHHa pPe3KOCTH NMPH YMeHbUIEHHH OTBePTHst auadparmsl,
MOKHO BOCIOJIb30BATbCS MAaTOBBIM CTEKJOM, OTKDBIB 3aj-
HIOIO CTEHKY annaparta W MOMeCTHB CTEKJO Ha MecCTO MJIEHKH.
YTo6bl Jyullle BHIeTh Hesipkoe uH3o0paxkeHue, koropoe O6y-
JleT najaTh Ha MaTOBOe CTEKJO NPH MaJjblX OTBEPCTHUAX JHa-
(GparMbl, Ha anmnapat MOXHO HaKHHYTb CBepXy TEeMHYIO
TKaHb. POTOCHUMKHU, NPHBeleHHble HHXKe (pHC. 11), mokassl-
BaIlOT, HACKO./IbKO BO3pacTaeT rMy6HHa pe3ko H306paxkaeMoro
NPOCTPaHCTBa NMPH oTOorpa)UpoBaHUMU C MaJbiM OTBEPCTHEM
[ua@parmol.

[lpu HaBoaKe Ha JIOOYIO TOUKY MOXKIO BCerga paccui-
TaTh 3apaHee, KaKue npeaMernl (Ha KaklX DACCTOSHHAX OT
‘potoannapara) OYAYyT H300paxeHbl Pe3ko npu ¢ororpadu-
pPOBaHUH C TEM HJIM HHBIM oTBepcTHeM auadparmel. [loapo6-
Hee 3TO H3JI0XKEHO B rJase 4.
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Puc.11. Ilpu HaBOJKe Ha TOUKY, PACHOJOMKEHHYIO MeX1y OMHKHHMH H

yJdaJleHHBIMU MpeJMeTaMH, H CbeMKe C MaJblM OrBepcTieM IHadparvbl

MOKHO MOJIYYHTb OJHHAKOBO pe3Koe H300paCHHE NpeIMeTOB, pacnoJo-
XeHHBIX BOJAM3M M BHaaH OT ¢oTcannapata




Buaouckareau

Bipouckaresb ¢ortoanmnapara CJIVKHT A8 TOro, 4tobsl
OnpefesTh TPAHHILI MPOCTPAHCTBA, KOTOpoe Gymet uzobpa-
AKeHo Ha cHUMKe. OH MO3BOJISET NMEpPel CbeMKOH H B CaMbli
MOMEHT CheMKH HabaiomaTte 3a QortorpadupyeMbiMH 06beK-
TaMM H BHAeTb, KAKHM OyHeT MX H300parKeHde Ha CHHMKe.

@oroannapar «Jli06HTeab» cHaOMXKEH OBYMSI BHAOHCKA-
TC.ISAMH — 3€PKa.IbHbIM H P3MOUHBIM. YCTPOHCTBO 3€pKaib-
HOro BHJOHCKaTesasi OblIO yXKe ONHCAHO Bhillie. PaMOUHBII
BHJOHCKATe b COCTOMT M3 JBYX KBAaIpPAaTHBIX OTBEPCTHH B
OTKHAHBIX LIHTKAX, 0OPa3YIOUIHX LWAXTy 3epKadbHOTO BHIO-
nexaredad. g 1oro 4robbl 110.16530BAThCS PAMOUHBIM BHAO-
lHCKaTe eM, HV/KHO cHaya.da OCBOOOAMTH LIHTKH, a 3aTeM,
KOT A& OHH OTKPOIOTCHl, HaxKaTh Clepeiy Ha OTKHAHYIO 4acTb
nepealero MWHTKa 10 ynopa. 3epKa/bHblil BUAOHCKATE b MPU
39TOM OKasblBaeTcss 3akpbiTeiM. Ecau rtemepbr CMOTpeThb
CKBO3b OTBEPCTHE B 3a1HeM UIUTKe, TO B KBaJAPATHOM OTBep-
CTHH NepejfHero WHTKa BHAHO MPOCTPAHCTBO, KOTopoe 6yrer
11300paxeHo Ha cuuMke. Ecau nocae storo Oyaer HyXHO
OTLPBITH 3€pKablblil BHAOHCKATEIb (1.1M 3aKPbITh WITOPKH
A5 mepeHockH (oToanmnapara), To JOCTaTOUHO HEMHOTO OT-
TAHYTH 33AHIOI0 LWITOPKY IIAXThl HA cedsl, B HANpaB/JeHHH K
3aaHell cTeHke annaparta, YToObl OTKH/JAHAs 4acTb fepeaHel
LITOPKH BCTaJa Ha MECTO.

3epka/bHBIM BHIOUCKATEIeM TMOJb3YIOTCH OOBIUHO JHIIbL
B TeX cJyuasix, KOr,1a HaBOAKA Ha pe3KOCTb NPOH3BOJHTCS
110 MaToBOMY KpYyxkKYy. Ecau Ke oObeKTHB yCTaHAB.IHBAOT
Mo HiKa.le pACCTOAHMH, TO 3HAUHTE.1bHO YyAOOHee M[0.1b30-
BaThCA PaMOUHBIM BHAOHCKaTeseM. [{e10 B TOM, UTO MO.Ib-
30BaHIe 2epPKaAJLHBIM BHIOHCKATE €M CBA3aHO C JIBYMS He-
yro6erBaMi. Bo-nepBeiX, H3o6paKeHue BHAHO B HeM fnepe-
BEPHYTHIM C1eBa I1alpaBo, KAK H B JIOOOM 3epka1e. DTO He
IIMeeT 3HaueHus NMDH CheMKe HeMoABHIKHBIX NpeiMeToB, HO
Kpaiitie HeyI00HO, ec/d 0OBeKT nepemMew(daeTcsi: B TO BpeMd,
Korjga oO0TLCKT IiCpeJBUraeTcsi cJeBa HampaBo, ero Haodpa-
JKeHlle B BILJONCKATEAe nepeiBHraeTcss B NPOTHBONO10XKHYIO
CTOpOHY, CliPABA HAJCBO, U HA0BOPOT.

Bo-gropoix, ytodbl BUICTL H300paxKeHHe B 3epKajJbHOM
BUIONCKATCTE, anmmapar NPHXOAUTCSl MOMeUdTh Ha 3HAYH-
TCJIBIOM PACCTOANHN OT I.1a3, npHOJIH3HTEIbHO HA YDPOBHE
rpyau dotorpada (puc. 12). Dro mnogokKeHHe anmnapara
UPHCCANO JHUM, 1750 HEKOTOPBIX ChEMOK, TaK KaK BBICOTY,
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Puc. 12. I[TpasuasHoe nosoxedne dotoannapata «JIio6iTeIb» mpi H0b-
30BaHHH 3€PKAJbHBIM (C/1€BA) H PAaMOUHBIM (CHpaBa) BHIOHCKATedsiMi.

Ha KOTOPOH c.1eayeT MmoMecrHTh (hoToanmnapar, BEIOHPAIOT B
3aBHCHMOCTH OT TOTO, KaK H3MeHsiercst u300pakeHne 00beK-
TOB CBeMKH NpH (oTorpaupoBaHud ¢ 6o/1ee BbICOKOI H I
HH3KOH Touek. MOKHO 3apaHee cKa3aTb, YTO C YPOBHSH I.1d3
npuieTcs jAejaTb 3HAuYUTEJIbHO 00.blie CHUMKOB, UeM C
ypoBHS rpyaH (dotorpada, a LI CbeMKH C YPOBHS I.1a3
11pHAETCS N0.1b30BATbCS PAMOUHBIM, @ HEe 3ePKaJvbHbIM BHIO-
HcKares1eM.

B 1o ke BpeMs 3epKa lbHbll BHIOHCKATE/b B HEKOTOPBIX
cIyyasix MOXKET 0Ka3aThCst upe3BblUaiiHO mo.1esHbiM. MHoraa
ObIBaeT HYMKIO MPOH3BECTH CBEMKY ¢ 00.1ee BHICOKOH TOUKH,
yeM ¢ YpoBH# TI1a3. IIpH 3TOM 4acTo A0OCTATOYHO NOAHSATH
annapar JHIIb Ha noJMerpa Beiwe. Eciu y Qotorpada ier
BO3MOXKHOCTH MMOJHATbCH CAMOMY JOCTATOYHO BLICOKO, MOXK-
HO MEpPCBCPHYTH anmapar (Tak utod0bl CMOTPelb B 3€p-
Ka.IbHbIH BHAOHCKATEIb CHH3Y) H (poTtorpaduposarb, AepKa
ero Ha MPOTAHYTHIX BBepPX pykaX. Takum cnocodoM MOIKHO
¢ororpaduposath, HanpuMep, B YJHUHOIl TO/Me, B CTEIl,
Ha Jyry W B T. . MecTaX, IAe HeT J0CTaloYHO BBICOKHX TO-
YyeK ChbeMKH.
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O6a Buponckarens ¢oroannapata «Jlio6ureab» AaOT
HanbOoJsiee MpaBHJbHBle MOKa3aHHst nmpH (dotorpadupoBaHuu
C CpeAHHX paccTosiHuil HaBoAkH. Eciu Xe Kakoi-nu6o us
npeaMeTOB CheMKH pacnosoxeH 6anxe 2—3 m ot goroanna-
pata, TO HM paMOYHBIH, HH 3epKaJbHbIH BHAOHCKATeJH He
MOTYyT JaTb TOYHHIX NOKasaHuil. [IpuunHa 3TOro ficHa U3 pH-
cyHka 13. epeBo, moka3aHHOe Ha PHUCYHKe, HaXOAHMTCH Ha
paccTosiHuM 6GoJiee 4 M OT anmapara; ec/d ero H3obpaxKeHde
nomelnaercs LEJHKOM B BHAOHCKaTese, TO OHO OyAeT H30-
OpaxkKeHo LeJTHKOM H Ha CHHMKe. B To Ke BpeMsi u3odpaxe-
HHe HeOOo/bLIOH €J/I0UKH, KOTOpask HaXOAUTCA BOJIM3H OT
(otoannapara, HanpuMep Ha paccTosiiuu 1—2 m, He nome-
CTHTCSl B BUJOHCKaTese LeaukoM. HecMoTpsi Ha TO 4TO B BH-
JoHcKarese OyAeT BUAHA JHIIb ee BeplidHa, HA CHHMKe Oy-
JeT n3obpaxKeHa TaKXKe U €e HHXKHSI YacThb.

Ilpn dororpadupoBannn 06GBHEKTOB, pPACIONOKEHHBIX
6.uxe 2—3 M OT KaMephl, B TMOKa3aHUs BHAOHCKaTeseil
NPHUXOJAHTCSA BHOCHThL HeboublIyio nonpaBky. O6a BHAOHCKA-
Te.19 KaMepnl «JI1oOuTe b» IOMemeHs Hajy OOGBEKTHBOM.
1Tostomy npu ¢ororpadupoBaHHH ¢ OJIM3KHX PacCTOSHHH
KaMmepy cJeAyer pacroJoXHThb Tak, 4TOOB B BHAOHCKA-
1c.e Obl1 BHACH YYacTOK IPOCTPAHCTBA, HaXoxsLMics
L@MHOTO BBILIE NPEJMeTOB ChEeMKH, KaK I0Ka3aHo Ha pH-
cyike 14,

Puc. 13. Tlpu dororpadupoBanii ynajeHHbX NpeiMeTOB B BHAOHCKaTe-

Je BHIHO TO e, uTo OyaeT n3o0paxkeHo Ha CHHMKe. K3oGpaxenus

G.M3K0 PacCHOJ0XKEeHHBIX MNpeIMeTOB B BHAOHCKaTene (BBepXy) H Ha
nJIeHKe (BHH3Y) He COBNA1aIOT.



Kak 3apsauth ¢oToannapar mJiaeHkoii

[lnenka paas annapatoB «JloGurenb», «CnyTHHK» o
«MockBa», T. e. ISl CHUHMKOB pasMepoM 6X6 uian 6X9 ca,
BBIIYCKA€TCA B BHAE JIEHT LWHUPHHOH 6,15 cm u pauHold
81,5 cm. JIeHTBl HAMOTaHBI HA HepeBsiHHbIE KATYWIKH BMeCTe
C MOoJIOCOM MJIOTHOH OyMmar, Kotopasi OKpallleHa ¢ OJHOM
CTOPOHHI B YE€pPHbIA, a ¢ APYroff — B KPACHBIH HJAM OpaHKe-
BbIH LBeT. Jta 6Gymara J0CTaTOYHO CBETOHeNpOHHIAeMa,
4TOObl NPENOXPAaHHUTb NJIEHKY NPH 3apsiike W paspsiike OT
BO3[€HCTBHS PACCEAHHOro CoJHeyHoro cBeta. OpgHako nps-
MbI€ COJIHEUHbIE J1YYH MOTYT NPOHHKHYTb CKBO3b 3aILUTHYIO
Oymary, a Takxe B NPOMEXYTKH MEXAY KPasiMH KaTYUIKH
v JeHTh. Kaxkaas kaTylka ¢ njieHKoi 3aBepHyTa B CTAHHO-
JeBylo Oymary A/ 3allUTH OT cBeTa M chipocTH. Ha onHoii
JICHTE IJIEHKH MOXHO clesiaThb 12 CHHMKOB.

Karywku WHPOKOH NJeHKH 3aKAafbIBAlOTCA HEMoCpe-
CTBEHHO B KaMepy NpH OOBIYHOM OCBELeHHH CBETa, HO He Ha
COJIHIE, @ B TEHH HJ/H B TOMELIEHHH.

Has sapaaku xamepnl «Jlo6utesabs (puc. 15) OTKpbI-
BaeTcst 3ajiHssl CTeHKa annapara. [lpu 3TOM He HYXKHO npu-
BOJAHTh (poTOanmapar B NOJOXKEHHE IS CHEMKH, T. €, OT-
KpPbIBaTh IUTOPKH 3epKaJ/bHOrO BHAOHCKaTe 5. OOGBEKTHBBI
BO BpeMs 3apfAlKH anmapara Takxke CJAefyeT 3aKpbiBATh
KPBILIKOH, 4TOOB He MOBPENHTh HX.

BHyTpH KaMephl HMeloTCsl 1Ba YIiyOJeHHs, OLHO U3 KO-

Puc. 14. Buponckarens doroannapara «JlioGurenb» s cHHMKA ¢ pac-
CTOsIHHA O/HXKe 2 M HeoGXOJAHMO HampaBJAsiTh HeMHOrO Bbllle 0GLEKTOB
CBhEeMKIH.
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Puc. 15, 3apsaka doroannapata
«JTio6uTenb»:

I — npueMHy!0 KaTYWIKYy TMOMelaioT B
rHe3l0 B BepPXHei yaCTH Kamepsnl; 2 —
Haya’1o 3allHTHOH JIeHTbl BCTaBJASIOT B
Lleslb NPHEeMHOH KaTYIIKH; 3 — nosep-
HYB 3aBOJHYIO TOJOBKY Ha HEMOJHbIH
HJH MOJHbIA 06OpPOT, KATYWIKY C TJEeH-
KOH 1oMewlaldT B THe3d0 B HHXHell
4aCTH Kamepbl; 4 — MPHAEPKHUBasi Ka-
TYWKY C TJIeHKOHl B THe3jle, NOBOPO-
TOM 3aBOJHOH TOJOBKH HAaTSAMHBAIOT
JeHTy; 5 — npH  3akpbiToit  3adHeit
CTeHKe KaMepbl nepeMaTbiBaloT MJEHKY
AO 1I0fiBJIEHHS B CMOTPOBOM OKHe LH®-
PH «l».
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TOPBIX NpCAHA3HAYEHO M/ MOJAKIIeHd KaTYyWKH, a Apy-
roe — n/ig NpHeMHOH KaTyKH. B yrayGaenune, pacnonoxen-
HO€ NPOTHB 3aBOJHOMN FOJIOBKH AJSI MEPEMOTKH MJEHKH, MO-
MellalT NpHeMHYI0 KaTywkKy. Ha oxHOM koHie ocu 3Toli
KaTyLIKH HMEeTCs IoNepeyHass Npope3b; B Hee MOJKHBI
BOUTH BBICTYIIH, HMeIOLIHeCs] HAa OCH 3aBOAHOH rosoBku. Ocb
KaTyUIKH Npope3aHa MO [JJHHE HACKBO3b Y3KOH IIEJbIO.
B 3Ty wenr BcTapJjsieTcsl TPEYroJbHbIA KOHel OYyMaxXHOMH
JIeHTHI, 3allMIaouieli NJ1eHKY OT CBeTa.

BEIHYB KaTylIKy ¢ MJIEHKOH U3 YNaKOBKH, OCBOOGOXKIAIOT
KOHel 3alIUTHOH OyMard. DTOT KOHell BCTABJAAKT B LIeb
NPHEMHON KaTywKH (C TOH CTOPOHHI OCH, The Liesb IJHH-
Hee). Ilpy HamMaTHIBaHUH Ha NMPHEMHYIO KaTYIIKY 3aLIUTHAS
6ymara J0JIXKHA JIOXKUTHCS YepHO# CTOPOHOH K OCH Karyll-
KH, a KpacHOH CTOpOHOH — Hapyxy. JleBoli pykoit mpunep-
KUBAIOT KaTyWKY C MJEHKOH, uToOwl JIeHTa He MorJja cJay-
4yalHO pasMOoTaThCsl, a MNpaBofl HesalT NpUOIU3UTETHHO
0MH 060poT 3aBOAHOH ro/oBkH. Ilocje 3TOro Kartywky c
JIEHKOH KJIaAyT B yray6JeHne MPOTHBONOJOXKHON YaCTH Ka-
Mephl. 3aBOAHOM TOJIOBKOH CJierka HaTATHBAKOT JIEHTY, UTO-
6bl MPOBEPHUTH, POBHO JiM OHa JeXHT. [Ioka 3afHss CTeHKa
KaMepel OTKpDhiTa, MOXKHO HaMaThbiBaThb Ha IPUEMHYIO Ka-
TYWIKY TOJMbKO HayaJo 3allUTHOH JEHTH, T. €, JejaTbh He
6oJibille ABYX MOJHBIX 0GOPOTOB 3aBOAHOM TOJIOBKH; 3aTeM
3a[HIOI0 CTEHKY KaMepbl 3aKPBIBAIOT, OTKPBIBAIOT 3aCJIOHKY
KPacHOro CMOTPOBOrO OKOIIKA M HAYHHAIOT NMPH [OMOILH
3aBOJHOH T'OJIOBKH lepeMaThiBaTh NJeHKY. Hepes HECKOJBKO
060pOTOB B KPacHOM OKOILKe MOsIBJIsSIeTCs H306paKeHHue py-
KH C YyKa3saTeJbHBIM INaJjbleM. JTOT 3HAYOK HaXOAHTCS B
TOM MecTe GyMaXKHOH JIeHTHI, I'ie K Hell NMpHUKpensieHo Ha-
4ajo JeHThl MJEeHKH. 3aBOAHYIO T'OJIOBKY MeIJIeHHO Bpa-
1alo0T A0 TeX IOp, NMOKa B OKOLIKe He nmoKaxercs nudpa «1».
ITO 3HAYHT, YTO MOXKHO fAesaaTh NepBblH CHUMOK. [is BTO-
pOro cHHUMKa cJjenyeT MPONBUHYTH JIEHTY AO INOSIBJAEHHS B
CMOTPOBOM OKHe HHOPH «2» U Tak gaJee. 3ac/A0HKY Kpac-
HOTrO OKOWIKA JYy4lle OTKPhIBATh TOJBKO HAa BpPeMs NEpPeMOoT-
KH, TaK Kak CJHLIKOM SAPKHA CBeT MOXeT NPOHHKHYThb
CKBO3b KpacHOe OKHO W 3aliuTHyilo O6yMary. B pesyserate
AEHCTBHS MPSIMBIX COJIHEYHBIX JiyueH MOCpPeAH HeraTHBa MoO-
JXeT TMOSIBUThCSI H306pa)KeHHe KpykKKa C HOMepoM ouepen-
HOTO CHUMKA,

[Tocnie Toro kak cpesnaH MOC/eQHHH CHHMOK, 3aBOAHYIO
TOJIOBKY BPAallaioT 0 TeX MOp, MOKa KOoHel| 3alUTHOH JieH-
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Tbl He 6yJeT NMOJHOCTbIO NIEPEMOTAH Ha NPHEMHYIO KaTYIIKY.
3afHIOI0 CTEHKY KaMepbl OTKPHIBAIOT (B TEHH HJIH B NOMe-
IeHHH) H OCTOPOXKHO, He NaBas 3alUMTHOH Gymare pasBep-
HYTbCfl, BHIHUMAIOT NMPHEMHYIO KaTywWKy c JeHTol. Koueu
JIGHTB! 3aKJeuBalT OyMarkKo#, KoTopass HMeeTcs IJs STOH
Ilesil Ha KOHIe JIeHTHl, M 3aBepTLIBAIOT B UepHYyw Oymary
HJH CTaHHOJEBYIO 0GEPTKY AJs 3alUThl OT CBETA U MBLIH.

Mopsinok aeilcTBHit npu cbeMke

Hasi toro urto6w noarotoButh (oroanmapat «JIo6u-
Tesb» K CbeMKe, TpeGyeTcs o4eHb MaJslo BpeMeHH.”3apsiKeH-
4bIH anmapar NpPaKkTHYECKH Bcerxa roros Aqas cbeMmku., Op-
HaKoO, yToOBl H36exaTh OLINOOK, KOTOPHIE YacTO BCTPEUakoT-
Csl IIPH NEPBHIX Ch€MKaX, BaXKHO TBEPAO 3alOMHUThL Olpeje-
JeHHblll nopsanok aedctBuil. Ilocsne Toro xak oH Oyaer Xo-
pOLIO YCBOEH, OWHOKH MOTYT ObiTh JIHIIb PeAKHMH HCKJIO-
yeHHAMH. HaunuHamooueMy MOXKHO NMOCOBETOBAaTb HECKOJBKO
pas NMOBTOPHTb Bce NeHCIBHsl NO MOATOTOBKE atnapara K
C’beMKe, He 3apsiKasi annapara MJeHKoH. MoXHO f0BTOPATDH
5TH NEeHCTBHS M NOCJ€ 3apFAKH annapata, HO Nepej HaXH-
MOM Ha CIIyCK 3aBefEeHHOT0 3aTBOPa HaJ0 3aKphIBaTh 00bEK-
THB KPBLILUKOH H moOcJe Takoi «ChbEeMKH» He ilepeMaThiBaTh
iaenky. Eule Jyuine 3a/oXHTb B amnmapaT He KaTyLIKy ¢
IIEHKOH, a JIHIUL OyMaMCHYIO JieHTY OT YKe HCIIOJIb30BaH-
HOH TJIEHKH, [OTPOCHB KOro-jin6o u3 ¢otorpados He BHI-
OpaceiBaTh ee.

HeficTBHs, HeoGxoauMble NJs1 NOATOTOBKH ¢oToamnmnapa-
Ta «JII06GHTeNb» K CBeMKe, Jydile BCEro MPOU3BOAHTL B
cJenVIOLIEM NMOopsIKe:

1) CHATb KpHILUKY C O0beKTHBA H OTKPHITH LUITOPKH BH-
JIOHCKATeNs — 3€PKaJIbHOT0 HJIH PAMOYHOTO, B 3aBUCHMOCTH
OT 10r0, KakMM H3 HHMX IpeAnoJaraercsi BOCHOJIb30BAaThCA
NpH ChEMKE.

2) PaccuuraTh BBIIEPKKY H OTBEpCTHE aHadparmel, He-
06x0oAMMEIe B aHHBIX YCJAOBHSIX (O TOM, KaK 3TO Jesaercsd,
CM. rJaBy 3). YCTaHOBUTb yKa3aTe/M BBIIEPXKKH H 1Ha-
(hparMel NPOTHB COOTBETCTBYIOUIMX 0O0O3HayeHH{l Ha IIKa-
JiaX. 3aBecTH 3aTBOP.

3) Bri6paTb Touky, npu cbeMKe ¢ KoTopoii ¢ororpa-
bupyembie 06bEKTE GyLyT XOPOIUIO BHAHBI B BHAOHCKATeJe.

4) IlpoussecTH HAaBOAKY Ha pe3KOCTb MO ILUKaJje pac-
CTOSIHUN WJIM 1O MATOBOMY KPYKKY 3€PKaJIbHOIO BHJOHCKA-
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Tejisi (MOApPoGHee o crnocoGaX YCTAHOBKH Ha pPE3KOCTh CM.
raasy 4). _

5) He orpriBasi rsasa or BHAOHCKATENsI, IJIABHO HAXAaTh
Ha CIYCKOBOH TpPOCHK (HJIM CNYCKOBOH pbldar) 3arsBopa.
Ecnn cbeMka npoHsBoaHTCcs Ge3 LITATHBA, C PYK, TO ORHO-
BPEMEHHO HeOOXOAHMO CJeauTb, 4YTOObl B MOMEHT ChycKa
3aTBopa ¢oroannapar Obl1 B yCTOHYMBOM NOJIOXKeHHH., Kpo-
Me TOro, He06X0AHMO NPOCJAeAHTh, He HAaKJIOHEHa JIH KaMmepa
BIPaBO HJH BJeBo. ChoenaTb 3TO JIETKO: €C/H B BHAOHMCKA-
TeJle BHUIeH TODHU30HT, HHXKHAS WJIH BEpXHss CTOPOHA paM-
KH BHJOHCKATess HOJXKHa OBITb napajJjesbHOi TOPH3OHTY;
€CJIM BHJIHBl BepTHKaJ/bHblEe JIHHHH INPEAMETOB, TO GOKOBEIE
CTOPOHBl PAaMKH BHAOHCKATe/sl CJeAVeT PacloJIOXKHThL Ia-
paJijie/IbHO 3THUM BEPTHKAJbHBIM JIHHHSIM.

6) OTKpBbITH CBETOHENPOHHLAEMYIO 34CJAOHKY CYETUHKa
CHHMKOB, NepeMOTaTh MNJEHKY A0 MOSIBJEHHs B OKHe cuer-
YHKa HOMepa o4epegHOro CHHMKa U 3aKPhiThb OKHO CUETUHKa
3acJIoOHKOH cHoBa. Eciu cjepyioumlero cHuMKa jenath He
HYXHO, OOBEeKTUB HeOOXOAMMO 3aKPBHIThb KPBIILKOH H CJIO-
XHUTb IITOPKH BHIOHCKATE/S.

[Tocne rtoro xak Ha3HaueHHe M YCTPOHCTBO Bcex yacTel
¢oToannapara CTaso MOHSITHBIM, MOXKHO NPHCTYNAaTh K Iep-
BOH CbeMkKe.

TTABA BTOPAH
KAK CIHEJIATb NEPBbIE CHHUMKH

[Toutn Kaxknabllf, KTO HauyHHaeT QororpadupoBaTh CaMo-
CTOSATENbHO, 6e3 MOMOLLH ONLITHOTO PYKOBOAHTEJS, NbITAET-
Csl Ha MEepBBIX Keé Nnopax chenaTb Te CHHMKH, KOTODble HHTe-
pecyioT ero, H He 3a[lyMbiBaeTcsi Haj TeM, Kakue M3 HHX
MOXKHO cjesnatb 6e3 3aTpYyAHEHHH, a KaKue 0KaXKyTcs Npo-
CTO HEBBINOJHHMBIMH 15 Hero. OueHb 4yacTO HaUMHAIOLIUH
CNeUIMT Ha MepBOH Ke JIeHTe IJIeHKH cJe/aTh CHHUMKH, KO-
TOpHie peaKo yhalTcs 06e3 HaJWuds OnblTa, HanpHMmep
CHHMKH CcBOell ceMbH, Jpy3eil, KUBOTHBIX. Hauunaromwun
NBITAeTC CHUMAaTh HE TOJBKO B YCJOBHAX, B KOTOphIX (hoTo-
rpadupoBaTh HECJ0XKHO, a B JIOOLIX YCJIOBHAX, Aa)ke B Ta-
KHX, KOTJla ¥ ONbITHBIA (oTOrpad MoxKer OKasaTbCsd B 3a-
TPYAHHUTEJNbHOM MOJIOXKeHHH. B pesysabrare o6blYHO OKasbl-
Baercsi, YTO YacTb CHUMKOB Oe3HageXHO HCIopuyeHa, a H3
OCTaJ/IbHBIX JIMIIb OOHH HJH JBa MOTyT 6oJiee HJH MeHee
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yIoBJeTBOPUTb (oTorpada, paxe HeTpeGOBATENbHOTO K
cebe.

[Ipu GeccucremMHOM cmocobe mefCTBHII HAaUMHAIOUHN He
B COCTOSIHHM pa306paTbCcsi B TOM, KaKHE NPHUYHUHBI NpPUBEI
K HeyJnaue B KaXJOM OTHeJbHOM ciaydae. B mamsitu Heserko
BOCCTAHOBHTB IIOJIHOCTBIO BCE YCJIOBHS, B KOTOPHIX [e/1aJiCh
pas/MuHble CHHUMKH; TeM OoJiee TPYyLHO yrajgaTb, Kakue
HMEHHO W3 3THX YCJOBHH NpHBEJH K Heypmaue. B atom cay-
yae mepBble CHUMKH He y4yaT ero HHYeMy, H, npojao/xas ¢o-
TorpadHpoBaTh, OH MHOTO pa3 NOBTOpPSeT OAHH H Te XKe
OlIHOKH.

Urto Jyullle CHATb Ha nepnoi’l KaTyuike NJEHKH

Ha nepBbix nopax pasyMHee NOHTH [0 APYroMy MNYTH.
BMecto pmecsiTka pa3/MYHBIX CHHMKOB, 6o0J/bllasi 4acTb M3
KOTOPHIX efBa Jiu 6yaeT yZayHOH, Ha MepBOH JieHTe Jyyllle
clesnaTb HECKOJNbKO CHHMKOB OJHOTO M TOTO e 06'beKTa, HO
MU3MEeHATb NPH 3TOM BRIAEPKKY H [O-pPa3jHYHOMY NPOSIBUTH
ux. 3 nosyueHHBIX HEraTHBOB ABa WUJIH TPH OYAYT HaBEepHS-
kKa xopowrnmu. CpaBHHBas JyylllHe H3 HeraTHBOB H OTIe-
YaTKH, Clle/laHHble C BHX, C APYTHMH, MOXHO OyJIeT He ¢ uy-
JKHX CJIOB, a Ha COOCTBEHHOM OMbITe YOEAHTHCS, KAK BAXKHO
NPaBHJILHO ONpefessiTh BBIAEPKKY H NMPAaBUJIBHO MPOSIBJATH
njeHky. Ha onbiTe nepBeIX CHHMKOB BajKHO Hay4uThCS TeX-
HHUKe O0palleHdHss C anmnapaTtoMm BO BpPeMsi CbeMKH, TeXHHKe
nposiBleHusi W nevyartaHus. Ecau ocBouTh mpu 3toM mpa-
BHJ/IbHBIE NpUeMbl PabOTHl U MOHSATb, OT KAKHX YCJOBHMH 3a-
BHCHT MOJyueHHe NOJHOUEHHBIX H JO6GpOKaueCcTBEHHBIX He-
raTHBOB M OTIIEYaTKOB, TO B AaJibHeHllieM MOXHO Gymer deli-
CTBOBAaThb YyKe He BCJENYIO HJH C YYXKHX CJI0B, 8 061YMaHHO
H CO3HaTe/JbHO, 3Hasi CNOCOOBl, KOTOpbie NMO3BOJSIOT MOJY-
YHUTh XOPOLIMH pe3yJbTarT H BO MHOTO pa3 yMeHbILIAKT BO3-
MOXKHOCTb OLIHOOK.

Heratupbl nepBoil JIEHTH! MJIEHKH, €CJIH CcllelaTh CHHMKH
Td4K, KaK ONHCHIBaeTCs HHXe, OYAYT CJAYXKHTb B JaJjbHei-
lleM MOJIe3HBIM HarJsAHLIM 1Ooco6HeM, CBOero poja cmpa-
BOUHHKOM, KOraa ¢ororpady npuueTcsi OLeHHBaTh APYyrHe
CHMMKH, CleJaHHhEIe UM, U OTBICKMBATb NPHYHHB HX HeNO-
CTaTKOB, YTOOBI H30eXaTb NMOBTOPEHHA CHENaHHBIX OLIHOOK
B JaJbHeHlIeM.

Bce cpeMKH MOXHO pacnpefesisitTb MO CTeleHH HX CJI0XK-
HOCTH Ha cJjepymwouue rpynnsl. ITpoute Bcero ¢ororpadupo-
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BaTh JIIOGble HEMOJBMIKHBIE MpPEIMETBL NPH JHEBHOM OCBe-
wennu. Heckonbko TpynHee (bOTOl‘pa(mZpOBaTb HeNoABHXK-
Hble TNpeIMeTHl MPH HCKYCCTBEHHOM OCBEILUEHHM, TaK Kak
OHO TpebyeT MpPOMOJIKHUTENBHBIX BbLIEDIKEK; IPH HCKYCCT-
BEHHOM OCBEIlleHHH, HanpuMep OOBIUHBIMH 3JIeKTPHUYECKHMHU
JaMnaMmH, TOYTH Bcerga npuxoautcsl gotorpacdHpoBath co
wtatuBa. ['opasgo TpymHee ¢ororpadupoBath NOABHAKHBIE
06'bEKTH — ABHIKYILHECS MAalUWHbI, }KUBOTHEIX U B 0COOEH-
HOCTH JIIOfleH, JaXe ecJU CbeMKa NMPOMCXOAHT NMPH AHEBHOM
CBETe BHE IIOMEIeHHH, T. e. B YCJAOBHSX, KOTAa MOXKHO (o-
TorpadupoBaTh C KOPOTKMMHU BHIAepKKamu. Hakoneun, ciox-
ilee BCEro CHMUMAaTh MOABHXKHble 0OBEKTH BHYTPH MOMelile-
HUH, 0COGEHHO eCcJH C'beMKa MNPOMCXOAMT He OHEM, a NpHU
HCKYCCTBEHHOM CBeTe.

[TosToMy mepBbie CHHMKM NpOILEe [AeJaTb BHe MOMelle-
HMH, NpHyeM Jyulle CHe aTh HX B COJNHeuHbIH AeHb. Kako#
HMEHHO OOGBEeKT BHIOpaTh A/ NMPOOHOH CHEMKH,— 3aBHCHUT
or camoro ¢ororpada. TakuM 06beKTOM MOXKeT ObITh, Ha-
npuMep, 3naHue, Kotopoe OyleT BHIHO Ha CHHMKe Ha (one
He6a HJH APYrMX 3LaHUH, HA (OHe OKPYyXKaIOIIHX ero jJe-
peBbeB H T. II.

Ilpu BrI6Ope OGBHEKTOB AJNS NMPOOGHBIX CHUMKOB BaXHO
no3aboTHTbCS O TOM, YTOOBI, BO-NMEPBLIX, OHH OBIIH He-
MOJBHKHbBI; 3TO JaCT BO3MOXHOCTb CIIOKOHHO BbIOpaTh MOA-
XOAALLYIO TOUKY CheMKH H INOBTOPATh CHHMKH He Crema,
He JyMas O TOM, UTO MOJIOXKeHHe OGbeKTa 3a BPeMs CbeMKH
MoKeT H3MeHHTbcs. Bo-BTOpBIX, caeayer ¢ororpadHpoBath
C TAKMM pacueToM, 4ToGEl HA CHHUMKe ObIM BHAHB H COJI-
HeyHasi, ¥ TeHeBasi CTOPOHbl OGBEKTOB.

[Tocae Toro, kKak OOBEKT ChbeMKH HaMeyeH, a anmapar
3apsiKeH MJIEHKOH, MOXKHO NpHCTynath K chemke. Ilopsaaok
nedcTBUE NPH cbeMKe Oblj yXKe OMHCAaH Bhlllle, B rJaase I.
HauuHaowui noka elle HC 3HAET, KAK PAacCYUTHIBATL BhI-
OepXKy H OoTBepctHe Auadparmbl (nogpobHee 06 3TOM
roBOpHUTCSl HHXKe B riaBax 3 U 4). Jlaa Toro yto6el crenathb
nepBrie CHUMKH, MOXHO OOOHTHCh M 06€3 3THX pacCyeTos,
TaK KaK CHHMKH GyAYT cHe/aHbl ¢ Pa3/JHYHBIMU BBIAEDPKKA-
MH; OHA HJIH IBe W3 HUX GYAYT NMPAaBHJIbHBIMH, a fpyrie —
C.IMIIKOM GOJIBLIMMHU M HEeJOCTATOUHBIMH.

Ecau cbeMka OymeT MPOU3BOJHTLCS BHe MNOMelleHHH B
JIeTHH{l COJIHEUHBLIH JieHb Ha MJeHKe YYyBCTBHUTEJILHOCTBIO
45 egunuy ['OCT, npuueM yacThb OGBEKTOB CbeMKH 6Oyler
HaXOLMTbCA Ha COJIHIE, & YacTb — B T€HH, TO MOXKHO 3apa-
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Hee cKa3aTh (NpUOJH3HUTENBHO), UTO NIpH AHadparme 11 pas
CHHMKa GyleT J0CTaTOYHO BBIAEPXKKH B !/so CEKYHIBI.

IlepBhie NATb CHUMKOB MOXKHO Clie/1aTh, HE U3MEHSAA OT-
Bepctus Auadparmel (11) c Beimepxkxamu Yo, /o5, /100 H
/500 cekyHanl. [{eficTBHe cBeTa Ha NJIEHKY MOXHO H3MEHSTb
H IPYrHM Croco60M — MpH nomouln gHadparMbl; AJAs 3TOTO
clefyeT cAenaTh BCe CHHMKH C HeH3MeHHOH BBIAepKKOH
(Ys0 CEi{yHllbl) U ¢ oTBepcTUsMU AuadparMmel 5,6—8—11—
1

.

ITocse 3toro ciaemyer nepemoraTh fABa KafApa IJIEHKH
(wecroit u cenpmoit), He mesas cHHMKOB. [lycrtofi yuactok
JIEHTHl JlaCcT BO3MOXKHOCTb pa3pe3aTh ee IocepeilHe Ha IBE
4acTH, YToObl 3aTeM NPOSIBUTL KaXKAYIO MOJIOBHHY B OTAeJb-
HocTH. IlsiTh moc/eaHHX CHHMKOB JIEHTH (C BOCHBMOro MG
JABeHaAuaThil) caenyeT ciejaTh C TAKUMH 3Ke BblAEPKKaMH,
Kak W NepBble NATb, H3MEHs BBIAEPXKKH HJIH OTBEPCTHA
nuHadparmol.

HaBoaky Ha peskocTb npolle BCero nNpou3BecTH IO LIKa-
Je paccroaHuii, Eciu ycraHoBuTh 06bekTHB (hoTOanmnapara
Ha paccrosHue 20 # (T. e. mocepefnHe MeXAy OTMETKaAMH o
u 10 »), 10 Bce, yTo Haxoautca B 10 # ot ¢oroannapara u
naJjiee, 6ylleT H3006pakeHO Ha CHHMKe pe3Ko (mpH J060M
orBepctHH auadparMbl). Ilpn Takoét ycraHOBKe 06bEKTHBA
npuaercs NpoC/JefHTh JUlIb 3a TeM, uTo6bl B mpenesax
CHHMKa He 0Ka3aJoCb KaKoro-inbo npeamera, pacrnoJioKeH-
Horo 6suxe 10 m.

Kak npossasts nepebie CHHMKH

IlepByio JIeHTY NJEHKH He HYXKHO MPOABJAATH LEJIHKOM.
[Tocne Toro kak Bce OGyAeT MOATOTOBJIEHO LJsA MPOSIBJAEHHUS,
€e HYXHO B TeMHOTe OCBOOOAMTH OT GyMaiKHOH 3aIIHTHOH
JeHTBl. 3aTeM JIeHTY CJelyeT CJIO0XKHTb BABOE W paspesaTthb
nonosiaM. OnHa nosoBHHA GyaeT NpOSIBAATHCH, a BTOpas
OCTaHeTcsl AJs TOro, 4TOGHl NPOSIBUTH €e MOTOM OTHAEJbHO
(cM. raBy 7). YacTb JIeHTHI, OCTaBJIEHHYIO IJS1 OTAEJbHOIO
MposIBJI€HHSI, MOXXHO CBEPHYTb B PYJIOH M TUIATeJbHO 3aBep-

! Ecim cpeMka GyJeT NpPOHM3BOAMTHCH 3HMOH, KOTAa COJIHIUE He
NOJHMMAeTcs BBICOKO HajJ TOPH30HTOM, TO Jyylle CHHMAaThb C YKa3aHHHI-
MH BbiAEpPXKKAMH Ha IJIeHKe G6oJiee BBLICOKOIl YYBCTBHTENbHOCTH, 90—
130 egunun FOCT. dtoro mocratouHo npu doTorpacduposaHuu Ha iore,
HanpuMmep, B Kuese 1 ioxHee. Ha ceBepe, Kpome TOro, ciiefyeT yBeqHYUTDb
H BBIAEPXKKY, T. €. CHHMATb C BbLOEPKKaMH f5, /10, Va5, /50, }/100 CEKYHObI.
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HYTb €r0 B [lBa CJIOSl. Y4ePHOH CBETOHENPOHMLAEMOi GyMari
HJIH, ellle npouLe, MOJOXKHTb B YEPHBIA maker oT dorTobyma-
ru. MoXHO TakXKe He CMaThiBaTk BCIO JIEHTY C JepeBAHHOM
KaTyLIKH, a 3apaHee 3aroTOBHTb MepKy AJUHHOH 40 cm u
pasMoTaTh JHLIb MOJOBHHY JIEHTHl, OTpe3aTb OT Hee NpH
noMoitu Mepku 40 cx ¥ 3aTeM MJIOTHO HAMOTATh HA KaTyll-
KY OCTaBLIYIOCSl YaCTh JIGHTHl BMeCTe C 3alUUTHOH OGyMaroi.

IMposiBnieHue nieHKH B Gaukax OueHb Hec/J0XHO. EauH-
CTBEHHast TPYAHOCTb, KOTOpasi BCTpeyaercs Ha MepBHIX IMO-
pax, COCTOMT B TOM, YTOObI Hay4HTbCSl 3aK/aAbIBaTb JEHTY
MJeHKH B 6a4Y0K B NOJHO# TeMHoTe. UTOOB He MOpPTHTL cje-
JlaHHble CHHMKH, Jyylle BCEro MOMPOCHTb y KOro-auGo u3
TOBapHlUleH HCNOPUYEHHYIO HJIH yiKe HeHYXKHYVIO JEHTY IJIeH-
KH H HECKOJIbKO pas 3a/l0XKHUTh ee B 6auok. CHayaJja cJje-
IyeT 3apsaAXKaTh €0 6ayok Ha CBeTy, NOTOM MOBTOPHTH BCE
omepanHty Ha CBeTY, HO C 3aKPBITBIMH I[VIa3aMH M, HaKOHell.
B TeMHOTe. Ecin cHHMKM 6ynyT ciesaHsl Ha naetke «Opro-
XPOM», KOTOpasi HEUYBCTBHTE/NbHA K KPacHOMY CBeTY, TO ee
MOXKHO 3apsiXKaThb B TEMHOM TOMELIEeHHH TPH cBeTe (OHaps
¢ KpacHbIM crekjoM. OcrajbHas uyacTp paGoTel He TMpel-
cTapJ/isieT HUKakux 3atpyaHenuit. [locse Toro Kak 6ayok ¢
NJeHKOH 3aKPHIT KPHILIKOH, NPosBIeHHe H 3aKpenJeHHe npo-
M3BOAATCA NpH J060M ocBeuleHHH. /151 mpaBUABHOrO Mpo-
IBJIEHHS TJIEHKH JOCTATOYHO MOAOTPeTb HJH OXJAJHTh NPO-
siBUTesb 40 20° M ClIeANTb 34 BpPeMEHeM IpOsiBJIEHHs, Nepuo-
NHYEeCKH Bpallas KaTylky Oauka.

B To ke BpeMs mposiBjieHHe NMpeACTaB/sieT co60i He Mc-
Hee BaXXHYI0 YacTb DaboThl, ueM cbemka. Ecian He codaro-
JaTh YCJAOBHH MPaBHJABHOTO MPOSIBJAEHHS, KaueCTBO CAeJaH-
HBIX CHHMKOB MOXeT BO MHOr0 pa3 yXyawurthcs. Kpomve
TOrO, NPH HEOCTOPOXKHOM OOpallleHHH C MJeHKOH BO Bpeus
ee 3akJaJKH B 6a40K U 0COGEHHO BO BpeMst 06paGoTKH pac-
TBOPAMH JIETKO MOBPEAUTh HJIH BOBCE MOryOHTbL CHeJaHHbie
cHUMKH. JKe/laTHHOBHIH cJIO#, colepKaulnil CBETOUYBCTBH-
TeJbHEIE BellleCTBa, BO BpeMst 06paGoTKu CHJILHO pa3byxaer
d CTAQHOBHTCSl OYeHb HenpouyHbIM. J[0 TOro Kak nJeHka I1oJ-
HOCTbIO BBICOXHET, €r0 JIerKO mnouapanarth 1pH J060M He-
OCTOPOXHOM NPHKOCHOBEHHH.

O6paboTKy Jyulllc BCEro BECTH B pactsopax npub/IH3H-
TeNbHO OAMHAKOBOH TeMnepatypel. IlposiBiienne, 3akpen-
JIeHHe WJM NPOMBIBKA B BOAe MpH TeMmmepaType Bhiwe 25°
MOKET MPHUBECTH K HENONPaBHMBEIM IOBPEXKIEHHSIM CBETO-
YYBCTBHTEJNBHOTO CJIOSI.
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MpurotoBaeHHe NPosiBUTENS M 3aKpenutens

HOns npuroToB/ieHHS pacTBOPOB TNPOSIBUTE]EH MOXKHO
M0JIb30BAThCs NPOKUMSAYEHHOH BOXOMPOBOJHOH HJM UYHCTOH
KJaloueBoll Bojgo#. Bona, sarpsisHeHHas uyeM-JH60 HJIH CO-
Iepxaulasi MHHepaJbHble NPHUMeCH, HeNpUrogHa Aas (GoTo-
rpa¢HyecKHX pacTBOpPOB. B 3THX ciyuasx MOKHO HCIO0.L30-
BaTh MNpPO(QU/JbTPOBAHHYIO [OXAEBYIO BOJY, pacTasiBUIMH
CHer HJd Jen.

"~ Kaxaplil maTpoH ¢ CyXUM NpPOSIBUTEJEM HMEET NBa OTAe-
JeHusi. B MeHblIeM'OTJeNleHHH NMaTPOHA HAXOLSITCS MPOsB-
JISIOUIHE BelleCTBa, B GOJBLIOM OTHAEJEHHH — OCTa/bHBIE
BelleCTBa, BXOJsiliHe B cocTaB npossurtets. Comepikanue
KaXJo# YacTH NaTpoHa DaCTBOPSIOT OTHEJNbHO B TEMJOI
(30—50°) npoxunsauensoi Boge. ITocse TOro Kak npossJasio-
LiMe BellecTBa MOJHOCTBbIO PacTBOPATCH, K HHUM MeQJIeHHO
NOAJMBAIOT PacTBOP BEIECTB, COAEPKALUXCA B GOJblIeM
OTIeJIeHHH NaTpPOHa, BCe BPeMs NOMeLIHBas pacTsop !.

Jlyduie pacTBOpSITh BellecTBa B HEMHOrO MeHbLIEM KO-
JIMYecTBE BOABI, YeM TO, KOTOPOE YKa3aHO Ha yNaKOBKe mart-
poHa, a 3areM, TocJe TOro Kak o6a pacrBopa GyayT cMema-
HBI, JOJIUTh PAaCTBOP OO HYKHOIo 001ero o6bemMa XOJOLHOM
KunsyeHol BoJOH. OCTHIBIUMHA PacTBOP NpOSBUTENsT (QUJIb-
TpyloT (4Yepe3 BaTy WJH UYHCTYIO TKaHb) H MJOTHO 3aKymo-
puBaoT. Ha OGyTHIKY C pacTBOpPOM HaKJEMBAIOT SIPJABIK C
orMetkoii «[IposiBUTE b A/151 JIEHOK, IPHIOTOBJIEH TAKOT0-TO
uyucsaay. Ha 3ToM ke fipJeiKe B maJjbHedlieM cjefyeT OT-
MeuaTb, CKOJIbKO JIeHT IJIEHKM MpOSIBJIEHO B JaHHOM pac-
TBOpE. ’

Ias 3akpenyienust ((PHKCHPOBAHHS) HCNOJB3yeTcs pac-
TBOp THOCy/bdaTta HaTpHsi (runocynbhuta) B KOJIHYECTBE
200—300 2 Ha 1| 2 BOABI HJM /11060 TOTOBHIH 3aKpenuTEIb
(dbuKcax) H3 HMeIOWHXCA B Npogaxe. I'HnocyabGur Hau
COflepXKHMOE NAaTpOHAa C 3aKpenuTeseM pacTBOPSIOT B Tel-
Jsiofi (He Bule 50°) KunsueHod Boge. PactBop runocysabdura
o Mepe HCMOJb30BAHHMA IMOCTENEHHO MPHOBPETAeT KeNATOo-
KOPHYHEBYIO OKPACKY, UTO MOXKET NPHUBECTH K 06Pa30BaHHIO
KeJATHIX NATEH MJH XKeaTofl OKpacke HeraTpos. [lostomy

! B oT/iHYHe OT 3TOro, T MUK HOBbIII NPOSABUTENb AJIA TJICHOK
B NMaTPOHaX PacTBOPSAIOT B APYroM NOpsAKe: CHAauaJja LIEJOYHYIO CMECh,
colepxamylocsi B GoJbllleM OTHEJNEHHH NMaTPOHa, a 3aTeM (B MoJyyeH-
HOM pacTBope)— MpOsIBJsAIOLLee BellecTBO. [Ipu ApyroM mopsiake pa-
CTBOPEHHS IVIMIMHOBHIA NpoABHTENb GyIeT HCHIOpYEH.
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Jyullle HCMOJb30BATh KHC/Ible (HKCAXKH, KOTOPhIe OTIHYAIOT-
sl OT OGBIYHBIX TeM, YTO HEMENJIEHHO OCTAHABJIHBAIOT MpPO-
siBJEHHE M NOJbllle COXPaHSIOTCA.

ITpu orcyrctBuM Kucsoro dukcaxa B NPOAa)e ero He-
CJI0XKHO NMPHrOTOBUTb caMoMy. OIHH H3 CAMBIX MPOCTHIX KHC-
JbIX  GukKcaxel — c OGOPHOH KHCJOTOH — MPHTOTABAHBAIOT
tak: B 400—500 M2 Ttensoit Boabl pacTBOpsiior 250 2 THO-
cyabtarta Hatpus (runocysabdura). B Takom ke Koauue-
cTBe BOAH pacTtBopsiior 30 ¢ GOpHOH KHUCJOTH, HUMeloleHcs
B npojaxe B J060# anteke. [Tocae Toro Kak o6a pacrtsopa
OCTLIHYT [0 KOMHATHOH TeMnepaTypbl, pacTBop GOpHON
KHCJIOTH MeJAJIeHHO, HeNmpepblBHO MOMEIIHBasi, BJMBAIOT B
pactBop runocy’abdHura.

Cunenyer MNOMHHTb, 4TO DAacTBOPHL, COAEp¥KAllHMe TIHMO-
Cyab(HUT, coBepLIeHHO Ge3BPeAHHl HJ/s uejJO0BeKa, HO MOTYT
NPUBECTH B HEroiHocTh (oromartepuas u Apyrue Qororpa-
¢uueckue pactBopel. [lostomy runocynbdHuTr ciemyer xpa-
HUTb OTHAEJbHO, CTAapaThCsl He pacchilaTh ero MpPH PacTBO-
penuu u T. A. Ecim ero pactsop Obla c/1ydaiHO MpPOJMT Ha
CTOJ HMJH Ha NOJI NMOMEIIEHHS, TO XKHAKOCTb Heo6X0AHMO
TILATeJbHO BHIT€pPETb, a ellle JYydlle — CMbITb BOJOH, TakK
KakK noc/e BBICHIXaHHsS PacTBOpa KPHCTAJJIE THIOCYAb(HTA
npeBpaTATCS B NbIb H MOT'YT CAYYaHHO MoacTh Ha MJEHKH,
¢otobymary UM B IPOSIBUTEJb.

3akaagka naeHkd B 6ayok

[Tepen TeM Kak 3ak/JaAbiBaTb JEHTYy B Gauok AJsl Npo-
siBJIEHHA, HEOOXOAHMMO YHCTO BBIMBITH PYKH M, KpOMe TOrO,
BHITEPeTb HX Hacyxo. Ecau pgake BHIMBITH PYKH, HO He
BHITEpeTb UX, TO NPH 3aKJajKe MJIEHKH MOMKHO CJay4yafHo
KOCHYTbCSl NaJbllaMH CYXOH TOBEPXHOCTH KeJaTHHOBOTO
CBETOYYBCTBHTEIbHOTO c/10s. )KesaTHH4 KaAHO BOHTHIBAET
BJary. YuacTKH CJI0osl, BNMTaBIUMe BJary H.JM NoT, GyayT
NpOosIBJASATLCA OBICTPEE CYXHX YHacTKOB, TaK KaxX MPOSBHUTENb
MPOHHKHET B HUX paHblie. B pesysbrare 310ro Ha cHHMKax
MOTyT 0Ka3aTbCs OTNEYaTKH naJjblieB (oTorpada, KOTophie
HHKaKHMH cIoco6aMH HeJb3s YAaJHUThb C HCTaTHBOB.

Bo BpeMs 3ak/siaJIKu JIeHTbl B 6aU0K ee CjaefyeT aepxKarThb
3a pebpa (kpas JeHThl). K mominoxke mnieHku (cTopoHe, He
MOKPHITOH CBETOYYBCTBHTE/IbHEIM CJI0€M) MPHKACATHCA MOXK-
HO; K CBETOYYBCTBHTEJbHOMY XKe CJIOI0 MOXKHO MPHUKAcaThCs
JIMIIb Ha KOHILAX JIEHTH], T. €. Ha y4acTKaxX AJuHO# o 3—5 cu,
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Puc. 16.

3akaajKa KaTyuweuHoil
NJACHKH B YHHBepCaJbHBII 6auok
(zce enepauuH MNpOH3BOAATCA B
TeMHOTe):

| — oTpe3ka TMUIEHKH OT 3allHTHON 6y-

MaxHoOM JIeHTHI; 2 — npoTasiKHBaHile

MJEeHKH MO CrHPaJbHBIM Na3aM KaTYyUIKH;

J —- 3aK.J1aldKa KaTyWKH ¢ ILIeHKOH B
Kopnye Gauka.
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Ha KOTOPHIX HET CHHM-
kKoB. CTOpOHY, MOKpH-
TYIO CJI0eM, Jerko of-
JHYHTh: NJeHKa Hama-
TbIBAa€TCSI HAa  Karyul-
KM  CBETOYYBCTBUTE/D-
HBIM CJ0eM BHYTPb K
ocH KaTymiku. Tak Kax
nJeHKa XpaHHUTCS cBep-
HYTO# MOJITO, TO H TOCJe
ocBoOoxaeHuss oT Oy-
Ma:KHOH JIeHTbl OHa ca-
Ma CKpydYuBaercs B py-
JIOH CBETOUYBCTBHTEJb-
HBIM CJ0eM BHYTPb.

B Hacrosiuee Bpewms
B Npojaxe BCTpeyaroTcA
nBa Buaa O6aukoB 1.1
NposiBJIEHHst  KaTylledy-
HOH MJeHKH WHPHHOH
6 cm. O6a ouu ycrpoe-
HBl [IOYTH ORMHAKOBO.
bauok emxoctbio 260 m.2
npeaHasHauyeH AJs Mpo-
SIBJIEHHS] OJHOH JIeHTHI
nJaeHku. [lpyroft 6ayok—-
«YHHBEpCaJEHBIHY, eM-
KocTblo  okoJo 700 a1,
NoO3BOJISIET  NPOABJATH
O/THOBPEMEHHO [B€ JIEH-
Thl IIHPOKOH TJIEHKH,
OH HaswiBaeTcs yHHUBep-
caJbHbIM TIOTOMY, 4TO B
HeM MOXHO IpOSIBJASATH
TaKXe H KHHOIIEHKY.

Kopnyc 6auka 3a-
KPbIBaeTCs KPBILIKOH
TaK, 4ToObl CBET He Mpo-
HHKaJd  BHYTPb  Hero.
B mentpe KPBILIKH
UMeeTcsl OTBEpCTHe IJIs
HanoJHeHUs 6auka pacr-
BOpPaMH; COOKY KpHILUIKH



MMEEeTCs1 OTBEPCTHE, CKBO3b KOTOPOE PaCTBOPHI MOMKHO CJIH-
BaTb, He OTKpblBas KpBIUKH 6auka. BHyTpeHHss wuacts
6auka npeactasjseT co60H pa3beMHYI0 KaTYIIKy CO CIH-
paJbHBIMH pe6paMH, KOTOPhIE HE MO3BOJIAIOT CJI0AM MJEHKU
npuJjeratb Apyr K ApYry.

B ynHuBepcanpHB# 06auoKk MJIeHKY 3aKIaAbBaloT
TakK, KaK ykaszaHo Ha pucyHke 16. Ilepen 3aksnanko#t niaesku
BEDXHIOIO M HHXKHIOIO YacTb KaTyWIKH Ha CBeTY Pas3[BHTAIOT
Ha WIHPHUHY NJEHKH, T. e. Ha 6 cu. [lneHKy B TeMHOTe OCBO-
60Xal0T OT CJO0sl 3alIHTHOH 6yMard M CBEpPTHIBAIOT B py-
JoHyuK. KoHel JeHThI, MPHUKJIEEHHOH K 3allUTHOH 6yMare,
OTpe3aloT HOXKHHUAMH, BCTABJSAIOT B YraIy6JeHHs MeXay
pedpaMu B BepxHell M HUXKHeH YacTH KAaTYIIKH HauydHas C
HapyXHOTO KOHLA CNHpaJid, H MOCTENEeHHO MPQTaJKHUBAIOT
JEHTY 10 CIHPaJ{ MO HaNpaB/JeHWIO OT HApPYXHOH 4acTH
KaTyUIKH BHYTDb.

JleHta 3akjanbiBaeTcss B YHHBepcasbHbIE GauoK Tak,
4TO0Obl CBETOUYBCTBHTE/bHBIA CJI0H Obl1 O6palleH K OCH Ka-
TywKH 6ayka, T. e. TaK Xe, KaK OH HaMOTaH Ha JepeBsAHHYIO
Karywky. UToOBl JleHTa XOpOLIO NMPOXOAMJa BAOJL [1a30B,
OHH JAO/XKHB! OBITH COBEpPUIEHHO CYXHMH. YBe/JHuYeHHe pac-
CTOSIHHSI MeXI1Yy BepXHell M HUKHEH 4YacTAMH KATYIUKH He
006.1€TYUT NpOoTaJIKHBAaHHs NJIEHKH; HA060pPOT, HAYaJso JIEHTHI
MOJKET BBbICKOUHTL H3 1a30B U JeHTy OYIeT HEeBO3MOXKHO
NPOABHHYTb AaJjibllle 11O CIHPAJH.

3ak;alKa JeHThl B KaTyuwKy 06auka 4acTo 3aTpyaHsercs
B CBSI3H C TeM, YTO JIEHTa, XPaHUBLUAACS HOJrOe BpeMs B TY-
ro CKaTaHHOM pYJOHe, CTPEMHTCS K CBePThIBAHHIO CBETO-
YYBETBHTEJNbHBIM CJ0eM BHYTPb. UTOOHI 06/JerYdTh NmpoTas-
KHBaHHE JIEHTHl B Ma3ax KaTyWKH 0Oauka, AOCTAaTOYHO pac-
NIPSAIMHTbL KOHEL, JIEHThl, Ha KOTOPOM HET CHUMKOB (3—5 cat).
Hns 3T0TO B TEeMHOTE KOHelW JeHThl B HECKOJbKHX MecTaX
HaJ/1aMbIBAIOT B TNOMEpPEYHOM HANpaBJEHUH TaK, UYTOGBl OH
nepectas cKpyuyuBaTbes. HafsoMbl MOXKHO clenaTh naJblla-
MH HJIH TNOJIOXKHTb KOHell JIEHTHI MOAJOXKOH BBepX Ha Kap-
TOH U NPOBECTH HA JIeHTe CHJIbHBIM HaXKHMOM TYIOr0 HOXaA
HECKOJIbKO ToNcpeuHbIX JHHHIT. PacnpsiMIeHHBIH KoHell JaeH-
THl TlepecTaeT TOPMO3UTh ce NMPOABIKEeHle BAO.1b [1a30B Ka-
Tywku 6auka.

Badyok A/aa OODHOH TeHTH LUKMPOKOI MJIEHKH OT-
JIMYAeTCs1 OT YHHBEPCaJbHOTO TEM, UTO BO BpeMs 3aK.1aiKH
MJIEHKH BepXHIOI0 4YacTh KaTylIKil Gauka MOXKHO CMelaTs
M0 OTHOLIEHHI0 K HUXKHeH 4YacTH NpuGIH3HTENbHO HA OAHY
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cebMVIO OKPYKHOCTH; 3TO HECKOJbKO 06J/1eruyaer nporaakH-
BaHHe MJEHKH B nasbl. JIEHTHl NJIEHKH 3aK/1aAbIBAIOTCA B 3TH
6aykH CBETOYYBCTBHTENbHBIM CJ0€M TaKXe BHYTPb, K OCH
KAaTYWKH. 3aKJAaJKy JEeHThl HaulHAlOT TaK Xe, Kak U B YHI-
BepcadbHOM Oauke, Korja npoaBHiKeHHe JIEHTH 3aTpyn-
HAETCA, KaTywKy 6auka 0epyT ABYMs DYKaMH H IonepeMeH-
HO MPOJBHTalOT JEHTY B Ma3bl TO HHKHEH, TO BepXHeH cru-
pa.u.

Eciau seBofi pyko#l B3ATb HHIKHIOIO 4acTb KaTyIIKH H
c/lerKa MpuMXKaThb K Hell NMJeHKy najbLliaMH, a NpaBoif PYKOM,
He NpHKacaschb K IJeHKe, NOBEPHYTb [0 OTKAa3a BEPXHIOI
YyacTh KAaTYLUIKH MO OTHOLIEHHIO K HUXKHell Ha cebs (T. e.
MPOTHB YaCOBOH CTPEJIKH; €C.1M CMOTPeTh Ha KaTYUIKY CBep-
Xy), TO JleHTa NpOABHHETCH B nasax BepxHell cnupaJju. [lo-
cJie 3TOro C.lefyeT CJaerka NMPHXKaTh JeHTY najblaMu npa-
BOH PYKHM K BepXHeff UacTH KaTylIKH H NMOBePHYTb HHIKHIOIO
YyacTh KaTyUIKH A0 OTKa3a B TOM »Ke HanpaBjeHHH (Ha ce-
6s1), He mpUKacasich naJjblaMu JeBoH PyKH K mieHke. Ilpu
3HAYHTEILHOM CONPOTHB/JIEHHH NPOABHIKEHUIO NMJEHKH BepX-
HIOI0 H HHXKHIOIO YacTb KaTYWKH cjelyeT COJIH3HTh.

Katywky c 3aJ0XKeHHOH JEHTOH noMellalT B KOpnyc
fauxka ¥ NJOTHO 3aKpHIBAIOT ero kpoiukoii. [locae sroro 6a-
YOK MOKHO BBIHECTH Ha CBeT.

ﬂponmeﬂue, 3aKpenJjeHHe H NMPOMbIBKA MNJCHKH

O6padoTKka NJAeHKH B 3aKpbiToM 6auke (pHc. 17) mMoxer
MPOUCXOAHUTb NpH J1000M ocBellenrd. Kpolliky 6auka Hesb-
35 OTKpPbIBATH JO OKOHYAHHMA 3akpervieHus (dHKcHpO-
BaHHA).

[Tepen TeM Kak 3a/iuTb B 0ayoK JIPOSIBHTeNb, INpPOBeE-
pSIOT KOJIMYECTBO PacTBOPOB NMPOSIBUTEs H (hUKCAXKaA U TeM-
nepatypy nposBurens (puc. 17). KosnuectBo pacrsopa
JIOJIKHO OBITH He MeHblle eMKOCTH 6auka, B IPOTHBHOM CJy-
yae nJeHKa He GYAET MOJHOCTBIO NMOKPHITa PACTBOPOM H BCe
HeraTHBHI JIEHTbl OYAYT HCIOPUYECHDI.

TeMmneparTypy NposiBHTeJst HeJlb3sl onpelensite 6e3 Tep-
MoMeTpa. JIeToM TeMmepaTypa KOMHaTHOH BOABI Ko.e6.eT-
csi o6eruHO o 20 no 24°, 3umoit ot 16 mo 20°. To u gpyroe
Ka)keTcsi HOPMaJibHOH KOMHAaTHOH TeMmnepaTypo#, Ho Haer
COBEpLIEHHO pa3/HYHBIe pe3yabTaThl TNposiBieHHs. Ecau
Temmeparypa MpPOSBHTEISA OKa)KeTcsl Bblllle HIM HHxKe 207
TO GyTHIIKY C NPOSIBUTEJ]EM OMYCKAalOT B FOpAYyio H.H XO-
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Puc. 17. Topsagok 06paGotky NJeHKH B 6aukax:

| — TeMnepaTypy NpOsBHTe/Ns NDPOBEPSIOT TepMOMETPOM; 2 — 3anodHenHe

Gauka nposiBUTesleM; 3 — BO BpeMs MNPOsB/IeHHs KAaTylwKy Gadka BpaulaioT;

4 — BblJIMBaHHe TNPOSABHTENsl K3 6Gayka, 5 M 6 — OnoJacKHBaHHe MJIEHKH

BOAOA; 7 — 3amosiHeHHe Gauka 3aKkpenuTeseM; &8 — NPOMbIBKAa TJIeHKH B
Gauke cTpyefl NPOTOYHON BOABI.
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JIOAHYIO BOAY Ha 1—2 MHHYTBHI H BHOBb H3MEpSIOT TeMIepa-
TYPY pactBopa. B :Xapkoe BpeMs MOXHO OXJaJUTb GYTHIIKY
C MPOsIBUTEJIEM, [TOCTAaBHB €€ B COCY[, HAMOJNHEHHBIH CMEChIO
CHera W.1¥ MeJIKOTO HAaKO0./0TOro Jibla C TNOBapeHHOH COJbio
UM THIOCYJb(MHUTOM,

Ha narponax c nposiBUTesleM HHOTZA peKOMEHIAyeTcs
nposBasATb He npH 20° a npu Apyroii Temmnepatype, HO Bpe-
MS TpPOSIBJIEHHS NPH 3TOM YKasblBaeTcsi JIHIIb NPHGJIH3H-
TeIbHO, TaK KaK JJs pPa3/HYHbIX NJMEHOK TpeGyercss HeodH-
HakoBOe BpeMs NnposiBjeHusi. Bmecto Toro uto6ul cienoBaTth
3THM HETOYHBIM YKa3aHWsM, ropasfo Jydlle NOCTaBHTb 33
npaBUJIO NPOSABJATH Beeraa npu temmneparype 20° (o Bpeme-
HH NPOSIBJIEHHS CKa3aHO HHXKe).

Bauok 3anuBaloT nposiBuTeNeM HenpepeiBHOH CTpyeit ue-
pe3 oTBepcTHe B cepeqHHe KpHILXH 6auka H TOYHO 3aMe-
4aloT BpeMs, KOTAa OH 3aJHT NoJHocThio. Bo Bpemst mpo-
SIBJIEHHs1 MJIaBHO BpallaloT KaTywky 6auka, urto6ul obJer-
YHUTb AOCTYN CBeXero NposiBuTe/s K NJjeHke. B Hauase mpo-
SIBJIEHHS Jyullle BPallaTh KATYIIKY KaXJble MOJMHHYTH, a
3areM Kaxpable 2—3 MuHyTH. KaTymky MoXHO Bpalartb B
ao6om HanpaB/aeHuu. IIpH ogHOBpeMEHHOM TNpOSIBAEHHH B
yHUBepcasbHOM 0ayke ABYX JIEHT IUHPOKOH NJIEHKH KaTyll-
Ky cJefyeT BpalaTh TOJbKG MO YacoBOH CTpeske, HHaue
NpH BpallleHHH OJHA U3 JIEHT MOXeT Jeub BHAOJb ApPY-
roifl ¥ OKaXKeTCs YaCTHYHO HENmposiBIeHHOH MJH Hesakpen-
JIEHHOH.

[Tnenky ciefyer NposiBaSATL B TeYeHHe CTOJIBKHX MHHYT,
CKOJIbKO YKa3aHO Ha yMaKoBKe MJeHKH. DTo BpeMs MPOsB-
JIEHUSI YKa3aHO AJis CTaHIapTHOro nposiButess Ne 2, penent
KOTOPOro yka3saH Ha cTp. 132, npu Temneparype 20°. Boub-
IIHHCTBO APYTHX NMpOsiBHTeNeH, BHIMycKaeMbIX B NMPOLAXKy B
BHIE CYXHX cMecel, B maTpoHaX, TpebyeT NpUOJIH3UTENbHO
TaKOro e HJIM HECKOJbKO MeHbIlero BpeMeHH MpPOsBJEHHS.
DTUM BpeMeHeM H cJedyeT PYKOBOACTBOBAThCs, He obpa-
1lasi BHUMaHHS Ha TO, KaKoe BpeMsl NMposiB/ieHHst yKa3aHo Ha
yIaKoBKe NposiBUTe/si (MOApOGHee O BpPeMeHH IpOsiBJIEHHS
CM. B rjaBe 7). 3a BpeMeHeM NPOsIBJeHHs] HeOGXOAUMO CJle-
OUTh MO YacaM M YYUTHIBATb €ro TOYHO, TAK KaK OT Hero 3a-
BHUCHT YCNeX IIPaBH/JIBHOTO NPOSIBJIEHHS.

[To oKOHYAHHH NPOSIBJEHHS] TNPOSBHTENb CJHBAIOT H3
Gauka yepe3 G60KOBoe oTBepcTHe. UToOB! KpHILIKA CJAy4aiHO
He MPHOTKpPHIJIAaCch OT NaBJEHUS XHAKOCTH NMPH HaKJOHe 6au-
Ka, ee HYXKHO MpHIepXUBaTb pyKo#. [1eHKy omomackusaor
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OT OCTAaTKOB NMPOSBHTENS, /5 4ero 6ayok HaJMBalOT YHCTOIMH
XOJIOOHOH BQIOH M yepe3 MHHYTY cauBator ee. [locsae aToro
6auoK 3a/HMBAIOT 3aKPenuTeseM H HECKOJbKO pa3 BpaularoT
katywky. Hepes 10—15 MHHYT MOXHO OTKDBITH KPHILIKY H
C.IMTb 3aKpenuTesb. B paGoraBuieM 3akpenurtesie BpeMs 3a-
KPenJieHHs Jayuille yBeJIHYHTh 10 15—20 MuuyTt. B oTnnune
OT BPEMEHH NposBJ/eHHs, KOTOpOe HeoOXOJUMO YUHTHIBATDb
KaK MOXHO TOYyHee, yBeJHYeHHe BpEeMEeHH 3aKpemnJieHHs B
IBa WJH TPH pasa He MOXeET NPHHECTH HHUKAKOTro Bpena
HeraTupy, ecJu TeMInepaTtypa 3akpenuress He BhHI-
we 22—25°,

ITpombiBKa mieHkH npousBomuTcs B Tedenue 20—30 Mu-
HYT cJa6ofi cTpyell MPOTOYHOH BOABI, HANPABJEHHOH B OT-
BEPCTHE B cepefilHe KAaTyWKHU 6ayka. MoOXHO NocTaBuTh Ga-
YOK MOJ KPaH HJIH NMYCTHTb BOAY Yepe3 Pe3HHOBYIO TPYOKY.
IIpu oTCYTCTBHH MPOTOYHOH BOMAB C/EAYEeT CMEHHTh BOAY B
Oauke He MeHee NATH pa3 yepe3 Kaxkjble 6—8 MHHYT, Bpe-
M OT BpeMeHH Bpamlas Karymky c miaeHkoit. Cokpa-
IaTh BpeMs INPOMBIBKH He cJefyer, Tak Kak Ha He-
IOCTATOUHO MPOMBITHIX HEraTHBaX CO BPeMeHeM MOSIBJSAOT-
Cq MsATHA. .

Bauok moc/ie nposiB/ieHHs caenyer BbITEPETh HACYXO YH-
CTOH TpANKOH W y6paTh, 3alIUTHB €ro OT MBLIH.

[lpossB1eHHe ¢ MNPOKMaZOYHON JeHTOI.
ITpu orcyrcTBHH 6auKa MOXKHO NPOSIBUTH MJIEHKY C OMOLIbIO
cnenuasbHOH MPOKJANOYHOH JeHTHl — Koppekca. Crnocod
3TOT MeHee ynodOeH. Koppekc mpexcraBjseT moJjocy ruGKo-
ro ne/ay/J0HAAa TaKoH e IHPHHBI, KaK NPOSBJAseMas MJeH-
kKa. Bpoap o60oHX KpaeB JIEHTBl HIET PAN HEBBICOKHX
6VropKoB.

CHSITYIO NJIEHKY OCBOGOXKAAIOT OT 3alIUTHOH JIEHTBl H
CBEPTHIBAIOT B PYJIOH BMeCTe C MPOKJIamouHOi#l JeHToH. By-
TOPKH NPOKJaf0YHOH JeHThl CJYXKaT 1Js1 TOro, YTO6H OCTa-
BHTb OKOJIO CBETOUYBCTBHTEJBHOTO /10 CBOGOAHOE TMpO-
CTPAaHCTBO M/ MPOsIBHTeNs M 3akpenurtess. CBepThIBaTh
TMJIEHKY H NPOKJAaAOYHYIO JIEHTY HYXHO TaK, YToObl GYropku
6blin obpallleHbl K CBETOUYBCTBHTEJNbHOMY CJIOK IIJIEHKH;
KOHel[ NMPOKJAaJ04YHOH JIEHThl NPHKPENJAIOT K Mpeanocsae-
HeMy BHTKY KaHIeJsApPCKO# CKpenKoH; 3aTeM PYJOH KJAaAyT
B NOAXOJASILYIO IO pasaMepaM ¢asHCcoBYIO, (haphopoByio HIH
3MaNupoBaHHYIO KpYXkKy. IlposiBsieHue, onosackupaHue #
3aKkpenJjeHHe BeAyTCs B TEMHOTe TaKHM e MOPSAKOM, Kak
11 B Gauke.

47



Cyun(a H XpaHeHHe HeraTHBOB

ITpoMBITYIO NJIEHKY OCTOPOXKHO CMATHIBAIOT C KaTYLIKH
fauka, He pasHUMas ee Ha YacTH [0 TeX MOp, NOKa BCS JeH-
Ta He OCBOOOAMTCS M3 KaHABOK MeXJAY BHTKAMH CIHpaJH.
OpmuH KOHel JIeHTHl YKPEeNmJsloT B CHEelHaJbHOM 3axHMe,
KOTOPHIH npopaeTcsl B MarasuHe, HJIH NPOKAJBIBAIOT aHTVIHH-
CKoii* 6ysaBKOMH; Ha ApYrofi KOHel| NPHKPEIJISIOT Takol Xe
33XKUM HaH HeGOJIbHION rpy3, YTOOW NJEeHKa He CKpyuHBa-
Jiach TIpM BBICHIXaHMH; JIGHTY NOABELIHBAIOT B BePTHKAJb-
HOM MOJIOXKeHUH. MOXXHO Tak¥kKe HCMNO/b30BaThb 3aXKHMBI,
ynorpebJssieMble IJisi CYLIKH Gedbsl.

Ilnenka pomxHa BHICHXaTb paBHOMepHo. /s 3Toro ee
NOJBEIIUBAIOT B CYXOM IOMELIEHWH, HalpHMep B KQMHaTe
C 3aKPBITHIMM OKHaMH H (OPTOYKaMH, 1O BO3MOXKHOCTH
Jjasblile OT OKOH, 6GaTapedl IEHTPAJbHOTO OTONJIEHHS H
neyem.

Ha noBepxHOCTH ne/MIyJOHIHOH NOXNTOXKKH (CTOPOHH,
1e TOKPHLITOH CBETOUYBCTBHTE/NbHBIM CJI0EM) IOJABELIeHHOH
NJeHKH OOLIYHO oOCTaloTcs Kamiu BoAwl.' MIx Heo6xomumo
OCTOpPOXKHO YIAJIHTh, TAK KaK B IIPOTUBHOM cJydyae Ha MecTe
KaneJsb 3MyJbcHs GyJeT BBICBIXaTh OYE€Hb HOJIO, a Ha Hera-
THBE TNOSIBATCS 3aTeKH OT HepaBHOMepHOH cymku. MoxKHO
fIPOBECTH IO MOBEPXHOCTH MNJEHKH MOKPOH BaTOH, KyCKOM
TLIATeJbHO BBIMBITOH M BBIXKATOH JOCyXa 3aMIUH HJH TOH-
KOH TNOJIOTHAHOH TKaHH, CJOXHB €e BJBOE€ HJIH BYeTBepO H
npUAepKuBasi PyKOH CBOGOJHO BHUCSIIHH KOHEI JIEHTHI.

Bosnbmas vacTh nJeHOK mnoc/je BHICHIXaHHS CTPeMHTCS
CBEPHYTHCSl CBETOUYBCTBHTENBHEIM cjoeM BHYTpPb. IloaToMmy,
KaK TOJIbKO TJIEHKA MOJHOCTHIO BHICOXHET, €e CKAaTHIBAIOT B
PVJIOH HJIM HAMaThIBAIOT Ha MYCTYIO AEPeBSHHYIO KaTYIIKY
CBETOYYBCTBUTE/JbLHBIM CJ10EM HapyXy, 4To6bl B JaJibHel-
ieM MJieHKa MeHbllle KOpoOu/aach, nocje 4ero 3aBepThIBAIOT
B OyMary aJig 3alUThl OT MBIJIH.

Ilepen TeM Kak paspesath JIEHTY Ha OTAeJbHHIE HeraTH-
BbI, HX JIy4llle MPOHYMepoBaTh no nopsaky. Homepa mMoxHo
NPOCTABJ/IATh HA He3aCBeUEHHOH 4acTH cjosi (y Kpasi CHHM-
KOB WJIH B POMEXYTKaX MeXAy kaapamu). Hymepauus ne-
raTHBOB yMpoliaeT WX oTOOp A/ NMeyaTaHHs H AajibHeHIIero
XpaHeHHus.

Ecan meuartaHue ¢ HeraTHBOB OYAeT IPOH3BOAMTHCS He
(OHTAKTHHIM cIIOCOGOM (B paMke), a NpH NMOMOIUH yBEeJIHYH-
TeJsl, TO TPOSiBJEHHEIE HETaTHBHE 0 M3TOTOBJIEHHS OTNeyar-
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KOB Jydllle XPaHHTh IEJbIMH JEeHTAMH; MOXHO Tak¥Xe pas-
pesaTb JIEHTY HAa YYacCTKH MO HECKOJbKY HEraTHBOB, TaK Kak
OT/e/qbHBle HEraTHBHI MeHee yIOOHO 3aKJaJplBaThb B YyBe.TH-
UHTED.

[as pnTesLHOTC XpaleHils JeHTY IIeHKH paspesaiot
10 OTHOMY 1JHW 1o ABa kagpa. Ilpole Bcero XpaHuTh Hx B
KOHBepTax. B crangapTHble NOYTOBBIE KOHBEPTHI MOMENIAIOT-
cs1 Ba HepaspesaHHbIX HeraTuBa 6X6 ca. Heratnsmi, xpa-
HAILLHECss B KOHBEPTAX MOJ He3HAYHTEJbHBIM mpeccom (Ha-
npHMep, B KHHTe), B TeueHHe KOPOTKOrO CpPOKa CTaHOBATCSH
COBEpUIEHIO MJOCKHMH H lie KOpGOATCH, YTO 3HAYHTE/IbHO
obJieruaer nevaTaHue.

HepocTaTKH HEraTMBOB M HX NPHYHHBI

PaccMaTpuBaTh TNpoOsiBJleHHble HEraTHBH MOXKHO JIHLIb
mocJe TOro, Kak IJeHKa BBICOXHeT, HHaue pa30yxuwuil cse-
TOUYBCTBUTENbHBIH CJ0H GyoeT NOYTH HaBepHOe Trie-JaH60
MOBpeXAeH.

HeraTusbl paccMaTpyuBaloOT HAa TPOCBeT, NpHueM 6GepyT HX
£Cerla ToJAbKO 32 pe6pa /M 32 KOHLB! JieHThl. Jlydiue Bcero
TIOMeCTHTh HeraTHB Haj JucToM Gesiod nucuel Gymaru, Ha
KOTOpY!O Majfaer CHUJbHBLIHA CBET.

KpafiHue U3 nNsiTH NPOSIBJEHHBIX HeraTHBOB OydyT 3Ha-
UHTEJbHO OTJHYAThC APYr oT Apyra. Ha cHumke, chaenaH-
HOM ¢ HauMeHblIeH BBHIJEPKKOH, BMeCTO M300paKeHUs
TEeMHBIX NPEIMETOB, BEPOSITHO, OKAXYTCS COBEPLIEHHO MPO3-
paunble (WJIH MOYTH MpospauHbie) yuacTkH. Ha cuumke, cre-
JIAHHOM C CaMO¥ NPOJOJKHTEJLHOR BBIIEPKKOH, H306paxe-
HHe TeMHBIX NpeAMeToB GyleT BHAHO ropasio Jydyuie; B TO
e BpeMs u30o0paxeHue HauOojee CBETJIBIX OOBEKTOB
CbEMKH OKa’XKeTcsl Upe3BhIYaiiHO MJIOTHBIM, H €ro MOXHO Oy-
JeT XOpOLIO BHIETb JIWIIb TMPH PaccMaTPHBAHHH MPOTHB
SIPKOTO MCTOYHHMKA cBeTa. K CpaBHEHHIO MOJYYEHHBIX Hera-
THBOB MBI ellle BepHeMcs no3xe. [Toka ke, A/ TOro 4todsl
cllesiaTh NepBsbie OTMEUATKH, CAedyeT B3ATh ONMH H3 TeX, Ha
KOTOPOM OYAYT OAMHAKOBO XOPOWIO BHIHBI MOAPOGHOCTH
u3006paxKeHusi KaK CBETJbIX, TaK W TeMHbIX npenmetos. Ha
NPOSIBJEHHBIX HETaTHBAX MOXHO OOHAPYXHTb W IApyrue He-
NOCTaTKH, KOTOpHIe SIBJASIIOTCS pe3ysbTaTtoM OWHOGOK, HOTY-
iennblx npu cbhemke. Own6kH, Hanbonee YacTo BCTPeyaio-
lHecs npu ChbeMKax, nepeudcaensl B tabaume 1. Hemocrar-
KH HEeraTHBOB, MOSBJISAIOLINECS B Pe3y/bTaTe TaKHX OLWIHOOK,

4 3akasz 3702 49



HCTIPpaBUTh HeJsb35; BaxKHO MOHATbL, B 4YeM Obl1a AoNVilleHa
ounbka, W rnoctapaTbCs MO BO3MOXKHOCTH u3bexatb ec no-

BTOpPEHHA B JaJbHelmen.

Ta6bauua |

INMpuuutbl HanGoJiee 4acThiX OWHGOK NPH CbemKe
tdoroannapatom «JlioGuTe by

IHegocTaTki cuHvKa

HpyprH ’

[lnenka na yuyacTke B OJHH HJH
HEeCKOJIbKO KaJApoB ocTajlach Moc.1e
NpOSIBJEHHS] COBEPLUEHHO IPO3pauHoii

OO6BeKTHB GBI 3aKpLIT
KPBILIKOIl BO BPeMs CheMKi

Ha oaHoM yuacTke NJIEHKH MOX-
HO pa3JiHyHTb HM306paXKeHHss CoBep-
WEHHO Da3JIMYHBbIX MpPEeJMeTOB, KOTO-
pble nepekpLIBAlOT APYr Apyra

[TocJie cbeMKH TJIeHKa He Obi-
Jia nepeMoTaHa AJs CJAEeAYIOLIEero
CHHMKa, B pe3yJbTaTeé Yero Ha
OJHOM y4YacTKe MNJIEHKH CAeJaHD!
JBa HJIH HECKOJIbKO CHHMKOB

Heratus ouenb naoTHBIT (uep-
HbliT), MOXKHO Pas/IHUHTb TOJIBKO H30-
Opax<eHHe HaHOOJiee TeMHBIX MpeaMe-
ToB. Kpasi JIeHTbl NJIeHKH H npoMe-
JYTKH MeXJy HeraTHBaMH NPO3pauHbl

QOuenb GoJblilas nepejepixka

(CAMLWIKOM  JOJras  BbiJepxKKa,
CJHWKOM GoJsbllIOe  OTBepCTHe
AHnadparmbi)

Boabwas wacth HeratBa mpo-
3pauHa, BHAHBI TOJBKO CJIelbl H30-
O6paxkeHHs1 HaHGO/lee CBeT/bIX Mpel-
METOB

Ouenb Gonblias HeX0epik-
Ka (CAHWKOM KOPOTKas BblIepxK-
Ka, CJIHUIKOM MaJioe OTBepCTHe
Jnacgparbi)

Bcee 1mso0pamenne Hepesko

1) O6wekTHB He OBl ycTa-
HOBJIEH Ha Pe3KOCTb

2) Xonoaublii 06BeKTHB Gbla
BHECEH B TeNJOe MNOMelleHHe H
3anores

HacTb npeaMeToB (GMMKHIE H.IH
naabuue) H3o6paxkeHa HepesKo

1) HenpaBunbhas ycranos-

K2 Ha pe3KoCTb
. 2) CpeMka €O CJTHIIKOM
60.1bLIHM OTBEPCTHEM AHadparibl

HenoapikHble 11peametsi H306-
PaKeHbl Pe3KO, NBHKYUIHECH JIOAH
H MpeaMeTbl CMa3aHbl

CaHuikoM jgoJrast BblJIepZKKa
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M podorscenue

HegocTatku CHHMKa Mpnunun

|

Kasepa casnuyaacs 8 ao-
MEeHT CBeMKIl B pesvabTaTe pes-
KOr0 Ha:KHMA Ha CNycK 3aTBopa

JlBoiiHble ouepTaHHs Bcex mpej-
MeTOB

Bce BepTHKa/bHLIE MpeMeThl Ha Kavepa npn cwevike Oblaa
CHHMKE HaKJIOHEHb! BNIPABO HJIM BJIEBO | HAKJOHEHa BJEBO HJIl BIPARO

Kak caenarb oTrne4yaTk

Jans usrotos.eHns orneuaTtka Qororpaduueckyio 0yva-
Iy NpH OpaHXXeBOM HJIM KPAaCHOM CBeTe, K KOTOPOMY oHa He
4yBCTBHTEJbHA, MOMELIAIOT NOJ HEraTHB H OCBELAIOT HEKO-
TOpoe BpeMs [JHEBHBIM HJM 3JeKTpHueckuMm cBeroM. Ilpa
3TOM B CBETOYYBCTBHTEJNbHOM cJjoe ¢oTobymaru obpasyercs
cKpbiToe (ororpaduueckoe HzobpaxkeHHe. 3atem (oToOY-
Mary onmyckawmT B BaHHY c nposiButeseM. Uepes 1—2 muny-
Thl Ha OTNeyaTKe MOsBJseTCss BHAHMOe HaoOpakenue. Ilpo-
SIBJIEHHBIA OTNEYaTOK OMNOJIACKMBAIOT B BOJAE H NepeHOCsT
B 3akpenutenn. [locse storo ¢otobymara cTaHOBHUTCS He
YyBCTBUTEJbHOH K cBery. OTneyaTok NpPOMBIBAIOT H CYlIAT
npU OOLIYHOM OCBELUEHHH.

MomeueHne u NPHHAAJENKHOCTH AJag neyatanusa

B noMmeuienuu s neuataHus He Tpedyercss aGCOMOTHOH
TEMHOTHI, KaK 3TO HEoOXOAMMO NpH 3aKjiaake NIeHKH B Oa-
YOK A4 mnposiBjeHus. Porobymara Bo MHOro pas Meiice
YyBCTBHTEJbHA K CBETY, UeM I.1eHKa; NO3TOMY MpPH OTCV!-
CTBLH MOMELIEHHs, CrelHa IbHO NpPHCNocoB.1eHHOro AJs le-
YyaTH, B HOYHOE BpeMs MOJXHO nedaTtaTh BAAJH OT OKHA B
mo6oi KoMHAaTe, Aa)e lie 3aHaBellMBas OKHA, a TOJbKO OT-
rOpOAMBLIKCHL OT Hero wHpMo#H. Padymeercs, nipu Hauiu
yaAuYHbIX poHapeit BOMN3H OKHA, a TaKXKe B TyHHbIC H B CBeT-
Jble JIeTHHE HOUH OKHA CJiefyeT 3aHaBelUHBATh.

Bce copra 6ymarn (kpome Oymaru Ass uBeTHol (hoTo-
rpad)ui) He YYBCTBHTE/IbHBI K OpPaHXeBOMY H KpacHOMY CBe-
1y. [ToMeluenne n.1s nedaTH oObLIYHO OCBeLIAIOT (poHapeM C
opaHxeBbiM cTek.1oM. PoHapb ¢ Jamnoll HedO1bUIOH MOill-
noctn (10—25 sm) noveutaior He 6.1uxke 30 ca 0T BaHHOU-
KM ¢ nposgBHTeaeM. Jlyuue icrnoan3oBaTh B (poHape MOJIOU-
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Y0 HJIH MaTOBYIO JIAMIly, a ecai Takoil JaMmbl HeT, TO 3a-
KPBITb 3aLUTHBIA (UJIBTP JIMCTOM BOILLEHOH HJAH MaTnHPOCHOH
dymaru. Eme ynoGuee BMecTo GOHAPS OCBETHTL NMOMeELIEHHE
.:aMMOH OpPaHXKeBOro CBETd, KOTOPYIO MOYKHO BBHHYHMBATH
B OOBbIUHBLIE MATPOHLI A5 OCBETHTEIBULIX JaMIL.

[Tomelenne pas neuaTd W OcBeUlelHEe B lieM Tepea Ha-
yaJjoM pa6oTbl HEOOXOZHMO NPOBEPHTh. IlJas 3TOro BK.IIO-
YalOT OpaHXKeBBIH CBeT M, OTPe3aB HeDO.IbIUYIO TOJ0CKY OT
aucta GorobyMari, 3aK.1aAbBAIOT €€ HaNnoJIOBHHY B KHHTY
H TOMeLIaoT Ha 3—4 MHHYTHI OKOJIO BaHHBI C MPOSIBUTEEM,
T. e. TaM, rae 6yMara Bo BpeMsi MpPosiBIeHHs GyneT 0.blle
BCEro MoJBCPraThCcs AeHCTBHIO CBeTa. 3aTeM MOJO0CKYy Ony-
CKAIOT Ha 2 MHHYTBI B TNPOSBUTEIb, OMOJAaCKHBAIOT B BOJE
H MepeHoCsIT B 3aKpenuTeab. Uepes MHHYTY MOXHO 3aXKeub
CBeT H MOCMOTPeTh, YTO NpoH3owWwo ¢ mojgockod. Ecan Ta
yacTb (GoTO6GYyMATH, KOTOpas He Oblja 3alllHIleHa OT CBeTa,
6yner uMeTb XoTsi Obl e7Ba 3aMeTHbIH CepOBAThIl TOH MO
CPABHEHHIO C OCTAJbHON YaCThIO NMOJOCKH («CEpPYIO0 Byasb»),
TO OCBellleHHe HeNpHroAHO [Js1 rneuataHus. bymara moxer
cepeTh OTTOTO, UTO CTEKJO 3awHTHoro (uJabTpa (QoHaps
AponycKaetT He TOTbKO OpaHXeBbhIH M KpPacHuldl cBeT.
B stom cayuae ciaeayeT oToABHIYTh (DOHAPb Jajblie, 3amMe-
HUTBb JamMny B (oHape MeHee MOILHOIl WM NMOMECTHTH Ha
(DHUABTP JHCT MAMHPOCHOH 6YMAarH; ecau W 3TO He NMOMOTraer,
HYKHO CMEHHTL OPaHXKeBoe 3allHUTHOe CTeKJ0 Ha CBeTJ0-
KpacHoe. Bbymara MoxeT cepeTb M OTTOTO, YTO CJHILIKOM
CHJIBHBIY CBET najaeT B OKHA NOMEUIEHHS WJH NPOHHKaeT
B Hero ApyrumM nyrteM. UTo6bl BBISICHHTb, KaK0# CBET BHI3bI-
Baer nosiBjeHie Ha Oyvare cepoil ByaJ/u, MoOJOCKY (GoTOOY-
Maru cJjaefyeT 3aJO0XHTb TAKHUM Ke 00pasoM B KHUTY NpH
NOTYIIEHHOM OPaHXEBOM CBeTe H 3aTeM MpPOSIBUTh €€.

Jst Toro uTodbL cOeJaTh OTMEUATKH TAaKOro Ke pasMe-
pa, KaK W HeraTtHs, Hy)KHa pamMKa AJs MeyaTaHHs C HeraTH-
BOB (pasmepoM 6X6 cm uam 6X9 cm), Tpw BaHHH (KiOBe-
Thl) — AJISI TNPOSIBJEHHS, ONOJACKHBAHHS 1 3aKpelJeHHs
OTNEeYaTKOB (MX MOXXHO 3aMCHHTb ;110601 Nocynoi noaxoasi-
LIUX [23MepOB U3 CTeKJa, (pasiHCa W.IH M.1aCTMACChl) W 3Ma-
JINPOBAHHAS MJIH OLLUHKOBAHHAs NOCYAa BO3MOXKHO GOJIbIIHX
pasmepoB (Tas, KacTpiosisi, Beapo), B KOTOPOH OTIEYaTKH
6ynyt npomeiBaThesi. Ecan nposiBnenne u 3akpenaenue Gy-
6T NPOU3BOANTLCA B BaHHAX, TO Jyulle NMOMETHTb HX CBET-
Jo# (MM TeMHOH) Kpackol HJAM APYrHM Crnoco6oM, yToGbl
BCErja HCMOJb30BaTb OAHY H3 HHX A5 MPOSIBUTEI5, 2 APY-
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Iylo — 151 3aKpenute.1s. T0 HeOOXOINMO 151 TOro, YToG sl
caydaiiHo He HCIOPTHTL MPOSIBUTE b, HAJIB CrO B BAHHY, He-
JIOCTATOYHO XOPOILO MPOMBITYIO MOCJAC TOTO, KAK B HEC GLLT’
HaJJHT 3aKpenuTeb.

Kpome 3710r0, NOHaZ08ATCST MSITKAs KHCTh LIS yaaseH!is
NBIJTHHOK C HEraTHBOB, MHHLET W3 Hep:KaBewoulell craju, aa-
TYHH HJH 1J1aCTMAcCChl Jis Nepek.1a/bBaHHs OTIEYaTKOB 113
OJIHOHl BAHHBI B HAPYIYI0 H CYyX0€, YHCTOE MNOJOTEHLE M/
TpANKa.

Bce o6GopymoBaHHe W NMpHHAAJNEIKHOCTH Pacno.aralorcs
Ha CTO/e B ONpPCAEJeHHOM NopsiaKe: ¢porodymMara, HeraTHBHI,
pasMKa [/ KOHTAKTHOH lleyaTu, BAHNL C {IPCSBIITE/]IEM, BO-
NOH M 3aKpenuTe]eM H, HAaKOHel, nocyia AJsi IPOMBIBKH
OTIIEYaTKOB.

Herartusbt cjaeayer gep:xkaTh AaJbnlie OT BAHH, YTOGBI Ha
EHX He MOIMH CJ1ydydfiHo MonacTb Kam/u PacTBOPOB H.Ti
BOJBI.

MposiBureab aas dorodbymaru

[IposiBuTen a5 MJEHOK HENPUTOLHBI AJIST MPOSIBJACHHS
doTtobynmary. OHH He HAIOT BO3MOMXKHOCTb MOJYYHTb Ha OT-
reyaTke COYHble UYepHble TOHAa M AeHCTBYIOT Ha CBETOYYB-
CTBUTE/IbHBIH CJ0H GyMarn oueHbL MeLJEHHO; 3a TO BpeMs,
110Ka OTMEYaToK MPOSIBJASETCS, ero CBeT/Ible YUacTKH IOKPO-
I0TCSI CEpOH BYyadblo.

s nposiBienus ¢poTtoGyMard MOXKHO HCNOJAb30BaTh JIO-
00H «yHUBEPCaJbHbIA» FOTOBBIN NMPOSIBUTENb 51 NJIACTHHOK
¥ 6yMaru HJIM TNposiBUTeb Js (porodymar, COCTaBJ/EHHbIH
CaMOCTOSITe/BHO.

Cyxoifl nposiBUTe/b A1 (porobymarii B naTpoHax pacTBo-
PSAIOT TakK Ke, KaK W INPOsIBUTEb AJs IJIeHoK. 1A BaHHBI
pasmepom 13X 18 cu pocratouno 300 ma nposiBUTE.Ist, A1
paHHbl pasmepoM 18X24 cm — 600 ma. PacrBop nposiBute-
19 HeoOX0AHMO (QHJILTPOBATh, HAlPUMep UYepe3 BaTy, No.10-
JKeHHYI0O B KOHYC W3 T1JoTHoH OyMard. @uabTpoBaHHC
HCOGXOAHMO TJIaBHBIM 00pa30M [J15 TOTO, 4TOObI B IPOSIBHUTE-
.1e He OBLJIO UacTHUYeK mapaduHa, KOTOPHIM 3a/MBAIOT NaTpo-
Ikl ¢ CYXHMH BeLIECTBAMH; MOCJe OCThIBAHHA Tensoro npo-
SIBUTEJIST 3TH UYaCTHUKH 00pasyioT MejKHe 6JCCTKIH, KOTOPhIC
NIPHCTAIOT K NOBEPXHOCTH (poro6yMarn H He JaloT NpOsiBH-
TEJI0 CMOYHUTb €e, B pe3ysbTaTe Yero Ha MOBEPXHOCTH OTIIE-
yaTKa OCTAlOTCs HeNnposiBJieHHble MecTa B BuOe GeJbIX NAT-
HBIIIEK.
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s 3aKpenIeHust OTIICYAaTKOB ICMO.Ib3YIOT TOT Ke 3a-
KpenuTeJib, YTO H A.15 N.ICHOK.

Meyatanue

Pamka s koH1akTHO# neyatu (puc. 18) umeer cbeM-
HYI0 KPBIWKY, KOTOPAasi NPH MOMOILH MPYXHH ILIOTHO NpH-
*KuMaeT (otobymary K MoBepXHOCTH HeraTuBa. Ilas neua-
TH C NJIEHOYHBIX HETAaTHBOB B PAMKY MOMELLAIOT CTEKJI0, KO-
TOpOe N0JKHO ObITb POBHBIM, COBEDLIEHHO YHCTBIM, €3 1a-
panuu, cBuJjed, nysbiped W APyrux HexocTaTkoB. Bymara,

Puc. 18. PaMKka 115 KOHTAaKTHON meuatw:
1 — 3aKPaHuHbI PaMKH, yaepKHUBawoUuiye CTeK.10,
2 — KpBIIKA; 3 — NPYXKHHBI, NPHXKHMAIOUIHe KDPBILIKY K
CTeK.1y.

3a/I0KeHHAast B PaMKYy, OCBellaeTcsl yepe3 HeratHp CO CTOPO-
HBI CTEKJIa; NO3TOMY Ji06asi LapanuHa, OATHO, Mblib, OTME-
YaTKH MaJbleB H APYrHe Cjelbl Ha MOBEPXHOCTH cTeK.a Oy-
YT OCTaBJIATL TaKHe XKe CJellbl U Ha OTIeyaTKax.

Heratus xaagyT Ha cTekso, MOMELIEHHOE B paMKy AAs
KOHTAKTHOH Ne4yaTH, CBETOYYBCTBUTE/IbHBIM CJ10€M (MaTOBOli
NOBEPXHOCThIO HeraTuBa) BBepxX. Ecsn Heratus no own6ke
OYHIET 3aJI0KEH B PaMKy CBETOUYBCTBHUTEJbHBIM CJI0EM BHMU3,
H300paKeHHe Ha OTNeyaTKe OKaMKeTCsl MOBEPHYTBIM CHpaBa
HajeBo. Jluct (oToGyMaru moMewalT B PAMKy CBETOYYB-
CTBHTE/IbHBIM CJI0EM K HeraTHBY M MPHXKHMAIOT KPBILIKOH.

CropoHy Qorobymaru, nokpoiTyi CJI0€M, MOXKHO OT.H-
YUTh 0 C.JIEIVIOIUHM MpU3HaKaM. Y rasHueBoll (orobyma-
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FH ec .1eTKO OT.IMYATL 1O 6.1ecKy; JHCTH MaTOBOH GyMaru
MOYTH BCerla HEeMHOro KOPOOATCS, WX Kpasy CTpeMsaTcs 3a-
FHYTbCSl B CTOPOHY, NOKPBITYIO CBETGUYBCTBUTEIBHBIM CJ0€M.

ITocsie storo ocraabHyo dorodymary yGupaioT B na-
KeT, yToObl He 3aCBeTHThL ee B TO BpeMs, Korja Gyjger npo-
H3BOJHTbCSI NeyaTaHue.

PaMky c 3a/10XeHHBIMH B Hee HeraTHBOM H (oToByma-
rof NnOMeILaoT Ha Onpefej]CHHOM PacCTOSIHHM OT OGBIYHOH
JdaMIbl H Ha HCKOTOpE BpeMs BK.IOUAIOT CBET, a 3aTeM CHO-
Ba BBIK.1I0UAIOT €TO.

BrinepxkKy, T. €. BpeMs1, B TeueHHe KoToporo ¢orobyMma-
ra Oy1eT OCBeULaThCsi CKBO3b HETAaTHB, BCerla onpefeIsioT
npoboii. ITpouie Bcero caeaats ee Tak. [lepea TeM, Kak BKJIIO-
YHTL CBET, PAMKY KJAAYT C TaKHM PACYETOM, 4TOObI NpH
reyarTaHUuM CBCT 11ajJa.] Ha Hee NCpPHeHAUKYIsIpHO MOBepX-
HOCTH CTEKJA; CC/JH, HAaNpUMeEp, Jamiia BIHCUT Hal CTOJOM,
paMKy KJAaLyT Ha CTO. CTEKJ0M BBCPX H NMPHKPBIBAIOT KyC-
KOM KapToHAa, JIHCTOM YCpPHOH OvMari IiJaH HpoCTO KHHIOIL
Bk.1lounB cBeT, 0AHOH pYKOH NpHIepXKHBAIOT paMKy, a ApYy-
rol NMPHOTKPBIBAIOT HE BCIO MOBEPXHOCTb HEraTHsa, a JIHlib
V3KYIO MOJI0CKY C OIHOro M3 ero Kpaes. Uepe3 cekyHay oTo-
JABUTAIOT KapTOH, 3aKPBIBAIOLIHA paMKy, €ile Ha MOJCAHTH-
MeTpa (MM CaHTHMeETp), uepe3 ABe CeKYHIbl Ha CjeAYyIOllHe
noiacantuMerpa ¥ T. A. CeKyHAbl HETPYAHO OTCUHTBHIBATh,
CC.TM NPOU3HOCHTH Pa3MePeHHO, BCJIYX MM Npo ceds: «iBa-
auath OJMH», «ABaiuaTh ABa» H T. 1. B pesysbrare oraen-
Hble YU4acTKM HeratHBa OYIYyT oCBelleHbl pa3jiHuHOe BpeMs.
[Toc.ie nposBaenus auctka GoTodyMaru, oTneyaTaHHoOro Ta-
KHM crnoco6oM, OyaeT BHAHO, Kakas M3 BbiOEpXKeK pa.la
Jgyuiini pesy.abTatr. [1po6el MOXKHO Ae.1aTh U HAa OTAEILHBIX
noJjockaX OGymard, ormMeuas Ha 000OpOTe, CKOJIbKO CEKYHI
ocsewaaack Gysmara (puc. 19). IlpozonxureibHocTs BHI-
NEePXKKH 3dBHCHT OT pSAa NPUYMH: 1) MOIIHOCTH JaMIibl,
2) paccTosiHHsi MeXZAY JaMnoil H paMkoil, 3) HanpsiKeHUs
B OCBeTHTEe/bHOH ceTH, 4) 4YYyBCTBUTEJIbHOCTH TOH NapTHH
¢oTtobyMaru, Ha KOTOpOH [e/aloT OTne4yarok, 5) MJIOTHOCTH
HeraTusa. Jlerko 3aMeTUThb, 4TO NPHU MeYaTaHUH C OLHOTO H
TOrO XKe HeraTHBa Ha ¢ortobymMare, B3sITOH U3 OJHOro Makc-
T4, BCC NMPIYHHBL, OT KOTOPBIX 3aBICHT JeficTBHC CBeTa Ha
(¢orodyMary, ocTaloTcsi HeHM3MEHHBIMM, TIPH YCJAOBHH, €CilH
paMKa OygeT BCeraa HaXOAHTbCS Ha OJHOM H TOM Ke pac-
CTOSIHUH OT .1aMnbl. DTN BaXKHO 3aMOMHUTb, TaK Kak daxe
11e60ILIIO > HAMEHEHHE PACCTOSHHST MEXAY JaMnoil H paMKoH
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Puc. 19. [Ipo6uble otncuarki, cic-  Fie. 200 OrileyaTok ¢ TOrO

JIaHHble Ha MoJockax Oymar, NO.l- e  ueraTitBa,  CAeJaHHbIH
JIOMKEHHBIX MO OLMH H TOT Xe yud- ¢ ppapuabHoii  BblACPKKOH
CTOK HeraTupa. Bbilepxka 2 cekyH- (4 CORVHABI).

Al — HexoneuaTaHo.  Belaepkka ’

6 CeKyHI — nepenevyaTato.

NpHUBENET K TOMY, Ui0 OTIeYaTOK OKaMKeTcs 10 CPaBHEHHIO
¢ nmpoOOH HeJOMeYAaTaAHHBIM H.H MeperneyaTaHHbIM.

ITeyarats Ges npoGwi, onpepe.ass BbIIEPKKY Ha T.1as,
COBepIIEHHO OeCCMBICTEHHO, TAK KaK 3TO MPHUBENET TOJBKO
K nopue ¢orobymaru. Bo3amoxkHO, uTo nmepBy0 mpolby TpH-
IETCS1 TIOBTOPHUTH JaxKe Hecko.abko pa3. Ilpo6Huili orneua-
TOK, ONYILEeHHBIH B MPOSIBHTEJNb, MOXET OLICTPO TOUYepHETb
LeJIHKOM. B 3TOM cayyae samny, ¢ moMolubio KOTOPOH Mpo-
H3BOJM/IOCH TeuaTaHue, cJAefAyeT YHaJuTb Ha Od.1bluee pac-
CTOsIHHe (HanpuMmep, BABOE) H MOBTOPHUTH npody. Ecau xe
H3o6paxKeHHe B TeUeHHe HEeCKOJbKHX MHHYT He MOsIBJSEeTCs
Ja¥e Ha TOM yyacTKe GyMarH, KOTOpPbI oCBeIascs 10/blle
BCEro, JaMmmy cJjeayeT NpHOJIH3UTL K MeCTy, TAe JIeXUT
pamka.

l'lpoaB.neHue, 3akpenJieHHe W NPOMbIBKA OTNEYATKOB

Jluct ¢otobymarn norpyKawT B BaHHY C NpPOsSBUTE.1EM
Tak, YTOObl PaCTBOP MOKPBIT BCIO €ro MOBEPXHOCTb MO BO3-
MOXKHOCTH OJHOBpPeMeHHO. BoaayuHsie mysbIpbKH, KOTOPBIE
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MOTYT NOSIBUTHLCS B HayaJe NPOABJICHIS Ha TOBCPXHOCTH Gy-
Mard, yAaJsfloT CTeKJAHNHOH mnagnoyikoil u.iu nuHueroMm. Bo
BPeMs IPOSABJIEHHA CJIEAYeT HeMHOTO NOKauyuBaTh BaHiHy,
4yTOOLl O00eCneyuTb AOCTYN CBEXKero INPOSABHTEI K CBETO-
UYBCTBUTEJAbHOMY ci010. [lepBrie CeKyHAB, MOK4 MOAI0KKA
OyMaru He pasMok.a, HYy:KHO CJAeIHTh, 4YTOOB OyMara He Ko-
poGuiack M He BCIJIbIBajJda Ha [OBEPXHOCTh  MPOs-
BHTC.TS.

[Tpoas.ienue otnevatka Ha GpomocepedpsiHoil Oymare
(«¥YHiiGpoM» HIH «DOTOOPOM») 3aKAHUMBAETCSI B CPepHeM
yepes 2 MuHYTH. XJopoGpomocepebpsinbie Oymarn («KoHTa-
opom», «bpomnoprper») nposiBASOTCS  NPHOJH3HTENLHO
BABOC ObicTpee.

Ecoir BeiAep:kKa npu neyatalwuu Obplida BbhlOpaHa npa-
BUJILHO, TO Ha OTIeyaTKe cHaya.la I0sIBJIseTCst u300paxke-
HHe TeMHBIX MecT, 3aTeM 6oJiee CBeT.Iblx H, HAKOHEl, CTaHO-
BSTCS 3AMCTHBIMH BCe NOAPOOGHOCTH H300pakeHHsl CBET.IBIX
npeaMeroB. Ilpu nepeneuartke (CJAHILIKOM A0JTOM OCBeLiC-
1M 6yMari) BCs ce MOBEPXHOCTb OBICTPO If MOYTH OZHOB[IC-
MeHHO TeMmHeeT. IIpu HemomeuaTke u3obpazkeHue MOSIB.ISIET-
cs 1€ cpasy, a JHIb uYepe3 NOJAMHHYTB HJHM AaKe MUHYTY,
a B Haubo/lee CBeT/bIX MeCTaX OTMNeyaTKa He/db3s1 pasiil-
UH1b MOAPOOHOCTEH.

Bo Bpewmst neyatanust ciemyer MOMHHTb, YTO HPH OpaH-
KCBOM, a OCOOEHHO IIPH KPACHOM CBeTe OleyaTOK OJBIUl0
BBINVISIAHT 3HAUMTEJNbHO TeMlee H KOHTpacTHee, ueM npH Ge-
JoM cBeTe. IloaToMy H/1s1 OLEHKH NPaBH/bHOCTH BbIAEPKKI
MpU 1eyaTaHik BO BpeMsi POSIBJIECHHS ONeYaTKa JyJlle BCCTo
JIelHTb, XOPOLIO JIH BHIHBI NOAPOOGHOCTH H300pa’KeHus B
cBeTJIbIX MecTax. ITofpoOHOCTH M pa3/inudsi B TeMHBIX Me-
CTax oTneyaTtka INpH caaboM cBeTe OpaHKeBOro QoHaps
JOJIKHBI CJIMBATLCS; IIPH OOBIYHOM, ropasgo 6o.1ee CH.IbHOM
OCBEULIeHHH HX MOXHO OyIeT XOpOWO pa3.iHyHTh.

HenoneyataHHbll H.1M MepenedaTalHblii OTneYaToxk Helb-
351 HCTIpaBHTh M3MeHssi BpeMs nposiBienusi. OTneyaTok, Ko-
TOPBIH MPOSIBJAAIN MeHbllIe TOJOXKEHHOr0 BpeMenH, Oyier
UMeTb I'PSA3HO-Cepblil TOH; CJAWLIKOM A0.1ro€e MposB.ICHIIE OT-
neyaTka OGBLIYHO MPHUBOAUT K TOSBJEHHIO Cepoil Bya.lil.

[Tpossienublit otneuarok OepyT 3a Kkpail MIHILETON,
Jal0T NPOSIBUTEII0 CTeYb C €ro IMOBEPXHOCTH M ONO.JaCK!:
BaloT B TeyeHHe 5—10 cexyH1 B BoJe.

B Boay xopouwo pm06aBi1aTh HeBGOJblIOE KOJTHUCCTBO
Kuca0Tel, Hanpunmep ot 10 10 20 m.2 30-mpoueHTHOH YKCyC-
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Ho#t kucjaotel Ha 1-2 Bogbl. IlogxHciaenuwli pacTBop cpasy
OCTAaHABJ/IMBAeT NPOsiBJEHHE.

Ilocnie onosackHBaHHSI OTHEYATOK MEPEHOCAT B PacTBOP
sakpenutesas Ha 10—15 mMuHyT. B yxke paGoraBiieM 3akpe-
nuTeJe Jyylle YBEJHYHTb BpeMs 3akpenyeHus [0 15—
20 muHyT. PacTBOp 3aKkpenuTe/isi AOJXKEH NOKPLIBAThL OTNEYa-
TOK LIEJIHKOM, TaK KaK Ha HEMOKPHLITOM PacTBOPOM Y4yacTKe '
NOSBATCA JKEJNThle H PXKaBble NMATHA. DTO 0COGEHHO HYKHO
NOMHHUTL NPH NeYyaTaHHH Ha Oymarax ¢ NJIOTHOH MOAJNOXK-
KO, KOTOpble BCerja BCIJIBIBAIOT Ha MoBepXHoCTb. Ecan B
BaHHE C 3aKPEenuTe/eM JieXaT HeCKOJbKO OTIEeYaTKOB OAUH
Ha APYroM, HX CJieIyeT BpeMsi OT BPeMeHH NepeK/1adblBaTb.

OTneyaTkd Ha TOHKOH MOMJIOXKKe NPOMBIBAIOT B NMPOTOU-
HOU BOJe B TeueHHe MoJsiyyaca, OTNeyaTKH Ha MJIOTHOH Nol-
JoxKe (OymMara KapTOHHOK NJOTHOCTH) — uyac. TuiaTeJb-
Hasi TpOMBbIBKa HeoOXoauMa AJS yAaJeHHs OCTATKOB THIO-
Cy/ab(HuTa; MJI0XO NPOMBITHIH OTNEY4TOK CO BPEMEHEM BHI-
useraer. Ecau eMKocTh cocyma, B KOTOPOM IPOMBIBAIOTCS
OTMEeYaTKH, HEeBeNHKA H OTMEeYaTKH MJAOTHO MPHJEraloT Upyr
K APYry, TO MX HaJ0 ABa HJH TPH pasa nepenoxuTb. Ecau
HeT BO3MOXHOCTH MO0JIb30BaThCSi NPH NPOMBIBKE POTOYHOU
BOJOH, BOAY CMEHSIIOT He MeHblle NSTH pa3 uepes KaxKable
10—15 MuHyT, nepexkjaibiBasi oTnedaTkd. s npoMbiBKM
0TIIeYaTKOB Ha GyMare KApTOHHOM MJOTHOCTH CMEHSIOT BOAY
OT CeMH IO [XecsTH pas.

Has Toro utTo6bl BHICYIIHTL OTNEYATKH, HX MPOLIEe BCEro
PasJIoXKUTb Ha JucTe raseTHod 6ymarud. Ha ux moBepxHocTu
B OTAENbHBIX MECT4X CKOMJsercs BojAa; 4TOOHl OTHEeYaTKH
BBHICBIXAJIH PAaBHOMEPHO M MeHblie KOpPOOH/IHCh, HX CJeayeT
OCYUIHTh TNOJIOTEHLeM WJH YHCTOH TPANKOH.

FAABA TPETb
KAK ONPELEJATDb BbIAEPXKY

Uso6paxeHue Ha IJIeHKe MOJYyYaeTcss B pe3y/bTaTe
TOrO, 4YTO 3a OnpelejeHHbI MPOMEXYTOK BpPEMEHH,
Ha KOTOpPBbi OTKpbIBaeTcsl 3aTBOpP (poroannapara, OTHAEC/b-
Hble YYaCTKH CBETOUYBCTBHMTEJbHOTO CJIOSi OCBELIAIOTCS He-
opnHakoBo. IIpoMexyTok BpeMeHH, Ha KOTOPHI OTKpHI-
BaeTCsi 3aTBOP, HA3bIBaeTCsl Bbi 1 € P K KO H, a KOJHYECTBO
OCBellleHHs, KOTOpOe TO0/Jy4aeT 3a 3TO BpeMs KaxXK/Ibli

53



Y4acTOK CBETOUYBCTBHTEJBHOIO CJ0sl, Ha3BIBAETCSH 3 K C I O-
3ULHe.

IMpexnonoxumM, uto Mbl ¢QororpadupyeM aepeBbss Ha
¢pone He6a. 3a TOT MPOMEXKYTOK BpPEMEHH, MOKa 3aTBOp
OTKPHIT H CBeTOBOe H306paxkeHHe najaeT Ha NMOBEPXHOCTh
1IJIEHKH, HanboJibliee KOJTHYECTBO OCBelUIeHHS (HaHOOJIbLIYIO
SKCMO3HIHIO) MOJY4YaT Te Y4YaCTKH CBETOUYBCTBHTEJNbHOrO
c/Ios1 TJIEHKH, Ha KOTOpble Magaer H3o6paKeHHe CBETJIOro
He6a. Jlpyrue yyacTkd m/JeHKH, Ha KOTOpble majgaer H3o6pa-
XKE€HHE TeMHBbIX AePeBbeB, MOJYYaT 3a 3TO }Ke BpeMs MeHb-
ulee KOJIMYeCTBO OCBELIEHHS (MEHbUIYI0 3KCMO3HLHIO).

H3o6paxeHnue spxkoro HeGa BHI3LIBAE€T B CBETOUYBCTBH-
TeJIbHOM cJjoe GOJiblMe H3MEHEeHHs!, ueM H306paKeHHe Me-
Hee sipKHX aepesbeB. [loatomy nocse mposienenns usoGpa-
KeHHe HebGa (T. €. y4acCTOK MJIEHKH, MOJNYUYHBLIUI GOJbIIYIO
IKCMIO3HLHIO) OKaxKeTcs OoJiee TEMHBIM, YeM H306GpaKeHHe
AepeBbeB (Y4aCTOK MJIEHKH, MOJYUYHBUIMH MEHbLWIYIO 3KCHO-
3uuuio). OgHako [IJisi MOJIydyeHHs H300paskeHHsT Heo6XomH-
MO, YTOOBbI 3KCHO3HLHH OBIJIM AOCTATOYHBIMil, HO HE CJIHMII-
KOM OOJIbILIHMH.

Moxer JaH nosyuutbest Qororpacduueckoe H3o6paxe-
HHe, eCil JeHCTBHE cBeTa Ha CJOH OGyJeT CJHLIKOM 60Jib-
WHM, HanmpuMep, ecJH YCTaHOBHTb caMoe 60JblOe OTBep-
CTHe axadparMbl H OCTaBHTb 3aTBOP OTKPBITHIM Ha OY€HbL
NPOJOJIKHTEeNbHOe BpeMsA? B 3TOM ciyuae 3KCnosunuu Beex
Yy4aCTKOB MJICHKH OKa)KYTCS HACTOJbKO BEJHKH, UTO H300-
pa)KeHHe BCeX JaXe HauMeHee SIPKMX NMpEAMETOB Ha Hera-
THBEe JOCTHTHEeT Han6oJ/blled NJIOTHOCTH: BCE YYacTKH Hera-
THBA OKaXyTCs OJHHAaKOBO (MJIH MOYTH OJHHAKOBO) 4ep-
HBIMH.

[Tpu HenoCcTaTOYHOM BO3ZEHCTBHH CBETA HA TMJEHKY H30-
6paxKeHHe TakxXKe He MOMKET MOJNY4YHThcsi. Ec/M ycTaHOBHTb
OYeHb MaJioe OTBepCTHe auadparMel u ¢portorpacdupoBath C
OYEeHb KODOTKOH BHIIEPXKKOMH, TO HH OJMH U3 YYaCTKOB IJIEH-
KH TOcJie MPOsIBJECHHS He moTeMHeer. Jlaxe caMbe sipkHe
Yy4acTKH CBETOBOro H300paxKeHHsi He OCTaBAT CJeJ0B Ha
NJIeHKe, H BCS MOBep XHOCTb HeraTupa OyleT OAHMHAKOBO (HJH
NOYTH OJHHAKOBO) NpPO3pavyHOi.

Pasymeercs, TakHe pe3ysbTaThi MOTYT MOJYUHTHCS TOJb-
KO NMpPH OdYeHb I'PyGLIX OWIHOKAxX B OnpejejeHHH HeoOXOIH-
MOH BbIIepXKKH. OJHaKO Ha mnpuUMepe NepBbIX CHHMKOB
OJIHUX H TeX e O0GBbeKTOB, KOTOPble GhIIX CAeJaHBbl C pas-
JIMYHBIMH BBIIEPXKKaMH, MOXKHO XOpOLIO BHIETb, YTO IpPH
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HEJIOCTATOYHOH BbIZepKKe Ha HeraTHBe OTCYTCTBYET H3006pa-
XeHHe CaMblX TeMHBIX H3 OOBEKTOB CheMKH, HApHUMep BCe,
UTO HAaXOAMTCS B riy6oxoft Tenu. Tlpu upesMepno 60.bl0f
BbIIEPKKE BMECTO H300paKeHUS CaMbIX CBeTJIBIX MpeaMe-
TOB Ch€MKH Ha HeraTHBe OKa3blBAalOTCS COBEPLIEHHO YepHbIe
y4acTKH; Ha OTHeyaTKe C TAaKOro HeraTkiBa BMeCTO H306-
paxKeHHsl CBETJBIX NpeAMeTOB OYAyT JHllb Oeqble MsITHA.

CaienoBaTesibHO, IJIs TIOJAYYEHHS MOJHOLEHHOIO CHUMKa
HeoO0XOAMMO NoJ06paTh TakHe SKCMO3HIHH, YTO6bl HaH60/1b-
liee rNouepHeHHe HeraTUBa OBLIO TOJBKO B TeX ydacTKax,
Ha KOTOpLIe najaJno u3oOpaxkeHHe CaMbIX CBET/IbIX TpeaMme-
TOB, a CBETOBOE H300paXKeHHE TEMHLIX MPEAMETOB OCTABHJIO
Ha HeraTHBe e[Ba 3aMeTHble CJe/bl.

JelicTBue cBeTa Ha MJIEHKY MOMKHO PEry;IMpPOBaTh ABYMs
cnoco6amu. Ecin yBeIMUHTL BBIAEPKKY BABOE, KaiKABIH
YYAaCTOK MJIEHKH MOJYUHT BABOe Go.bliee KOJHYECTBO OCBe-
uleHusl (BABoe 60JblLIyi0 3Kcno3nuuo). To Ke caMoe MOXK-
HO CHeJaTh, eCJH YCTAHOBHTb BABOE OoJiblliee OTBepPCTHE
nvagparMel, T. €. YBeJHUHTb BABOE SIPKOCTh CBETOBOrO H30-
6paxxeHus.

Ilpu pacyerax BBIAGPXKKH M HYXKHOH QHadparmel mss
KPaTKOCTH IlepeJKO YNOMHHAIOT TOJbKO O BhAepxkKe. 3
CKa3aHHOTO S$ICHO, YTO JJIHTEJNLHOCTb BHIAEPKKH caMa I10
cebe elle He gaeT BO3MOXKHOCTH CYJAHTb O TOM, Kak Oyuaer
OCBelleHa MNJeHKa — J0CTaTOYHO, HeLOCTATOYHO HJIH Ype3-
mepHo. T'oBopsi o BblEepIKKe, Bcerga CJeLyeT noapasyme-
B4ATb BBIAEPXKKY MPH ONpenesleHHOM OTBEPCTHH AHadparMel.

He ciaenyer Take ynorpe6/sitTb BMECTO CJIOBA <«BhI-
nepxKay (BpeMsi OCBELIEHHS IJIeHKH) CJOBO «3KCIO3UIUSA»
(KC.THYECTBO OCBelleHHsl, KOTOPOe MoJyYyaer TOT HJAH APYrof
VYacTOK IJeHKH B TEUEHHE 3TOr0 BPEMEHH).

OT KaKMx ycJOBUA 3aBHCHT BblIepiKKa

BriiepXKy NpHXOAHTCS U3MEHATh B 3aBUCHMOCTH OT TO-
ro, CHJAbHO WJH caabGo OcBelleHbl 0GbEKTH ChEMKH.

OcBelleHHOCTb U3MEHSIeTCS B OYEHb IIUPOKHUX Mpefesax.
B omHo M To e BpeMs OHAa pe3KO pas3jiMyHa Ha COJHIE, B
TeHH W BHYTPH noMeleHHH. M3aMepeHHsT NMOKa3bIBaioT, 4TO,
HanpuMep, B HIOJAbCKHIA MOJAEHb OCBELIEHHOCTh B TEHH 3j/a-
HHUS B HECKOJIbKO pa3 MeHbllle, YeM OCBEUieHHOCTb HA COJIH-
Ile — B OJIe WJIM Ha JIYTY; OCBEU(eHHOCTb BHYTPH CBETJOH
KOMHaThl B 3T0 ke BpeMs B 500—1000 pa3 MeHblle, ueM
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OCBeIlIeHHOCTL Ha cosHie. OcCBeUIeHHOCTL NpeAMeToB 3a-
BHUCHT OT BPeMEeHM rofia U AHsd, OT reorpa(Hueckodl MWHPOTH
MECTHOCTH: B MNOJIAEHb OHAa B HECKOJBKO pas OoJiblie, deM
YTPOM WTH BEUepoM, JIeTOM TOYTH B yeThipe pasa GoJblie,
uyeM 3HMOH; Ha IOre OHa TaK¥XKe HEecKOAbKO 6ojblie, yeM Ha
ceepe. Kpome Toro, oceuieHHOCTb H3MEHSIETCH B 3aBHCH-
MOCTH OT coctosHus He6a. OHa cusibHee npu Geabix obsaa-
Kax, He 3aKPBbIBAIOIKX COJIHLA, HECKOJBKO HHXKe rnpH 6e3-
o6.1aunoM Hebe; MpH CMJIOWHON 06Ja4YHOCTH OCBEIIeHHOCTH
yMeHbllIaeTca B/JBOE, BUETBEPO H Aae GoJiee MO CPaBHEHHIO
C OCBEUIEHHOCTbIO B 6e306.1auHbIii JeHb.

YpoBeHb OCBEIIEHHOCTH TMPEAMETOB ChEMKH HeJb3d
onpene/HTb Ha rJaa3, Tak Kak 4yeJOBeUecKHH riaas MouTH He-
3aMeTHO AJs Hac caMuX ObICTPO NMpHcnocaGJauBaeTcs K H3-
MEHEHHIO OCBELIEHHOCTH. Mbl OIHHAKOBO XOPOIIO BHIHM
npeaMeThl KaK BHe IMOMEIIEHHWH, TakK W BHYTPH HHUX, He-
CMOTpPS Ha TO YTO OCBEIEHHOCTb B NMOMELIEHHH B COTHH pa3
MeHblIIe.

Qororpacduueckas nJjeHka, B OTJHuYHe OT rJasa, obJa-
naeT onpeneseHHOH UYBCTBUTENbHOCTBIO, KOTOPASA HE MOMKET
U3MEHAThCS B 3aBUCUMOCTH OT TOTO, ITPH KaKO# OCBELIEHHO-
cTH npoucxogut ¢ororpadupopaunye. s Toro utobnl gaH-
Has MJEeHKa MOJy4YHJa NpPaBHJbHEIE KCNO3HUHH NpH JIO-
6oli ocBeuleHHOCTH, doTorpad HOMNKEH B KaXKAOM GTAENb-
HOM cJydyae yuecTb OCBelIeHHOCTb OG'b€KTOB CbeMKH W B 3a-
BHCUMOCTH OT 3TOro NMORo6paTh HEOOXOAHMYIO BBIAEPKKY
npy TOH uMau apyroit nuadpparme. s chbeMKH CHJIBHO OCBe-
ILEHHBIX IMPeAMETOB HCHOJb3YIOTCS KOPOTKHE BBIIEPIKKH,
MaJjiple OTBepCcTHSl AHadparMbl UJIH U TO H APYroe OJHOBpe-
MeHHO. [l ¢cbeMKH csla60 OCBelUIeHHBIX TpeIMeTOB HeoG-
XOOHMBl IJIMTE/bHBIE BBIAEPIKKH, OOJblIHE OTBEPCTHS AHA-
(parMbl UM U TO U APYroe BMeCTe.

HsMensas puadparmMy H BBIIEPXKKY, MOXKHO HCAOJb30BATh
NJIEHKY ONHOH W TOH K€ UYYBCTBUTEJBHOCTH [AJA CbEMKH
npu J060# ocBemeHHocTH. Hanpumep, npumenss nua-
¢parmy 4,5 BMecTo puadparver 22, ME H3MeHsieM KoJiuve-
CTBO OCBelIEHHs IJIeHKH B 25 pas; ¢ororpadupys ¢ BELAEPK-
Koil /1o CeKyHIBl BMeCTO !/og0 CEKYHIBI, MBI M3MEHAEM KOJIH-
gyecTBO ocBeuleHHss B 20 pa3. ITO 3HAUYHT, YTO, NPHUMEHSS
JUIIb pa3JUYHBle KOPOTKHE BBIAEPKKH, MOXKHO H3MEHUTh
skenosuuuio B 500 pas (25X 20=>500). I[TpuMeHsiss He TOJb-
KO KOpDOTKHE, HO U JIJIHTE/bHble BBIAEPKKH, 3IKCMO3HLHIO
MOMKHO YBETHUHTb B HYXHOE UHCJO pas.
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CnocoGbl  pacuera BbIAEPIKKH

Pacuer BbimepKH, HEOGXOMHMOH MPH TOM HJIH HHOM OT-
BepCTHH Auadparnbl, MOXKHO NMPOH3BECTH, MOIb3YSICh Tak-
JIULAMH, CBeTOMepaMH (3KCIOHOMETpaMH) HJIH TpH TOMO-
1K NPOOHBIX CHHMKOB.

TaGauusl BbAEpKEK

Bbigep:kky npu GOJbILHHCTBE AHEBHBIX CHEMOK MOMKHO
JA0CTAaTOUHO TOYHO ONpeNe/JUTb Mo TabJHLaM, HaNpUMep, MO
ynpouieHHo# TabJHLe 2, B KOTODOH YyKasaHbl BHIAEPKK!
JJI1 4aCTO BCTPEUAIOUIHXCS YCJAOBHH ChEMKH.

Bce TtabGauub BHOEPXKEK MNpH AHEBHOM
OCBeEeIL[eHHHU MOCTPOEHH C ydyeTOM: 1) H3MeHeHHs ocBe-
LI€HHOCTH NpeAMeTOB CheMKH B pasJjiiiHoe Bpems rojga i
IOHA, NPH Pa3JUUYHOM COCTOSIHHH Heba, 2) uyBCTBHTE.1bHO-
CTH TJIEHKH, 3) BEJIHYHHBI HCNOJb3YeMOTO0 OTBEPCTHs OHa-
¢parmbl. Bce 3TH  ycA0BHS  CBHEMKH JIEFKO OMpPeNE.IHTh.
®oTomo6HTeI0 HAa NEPBBIX NOpax ObIBAeT TPYHHEe PELIMTh,
K Kakoil rpynime npegMeTOB Ch€MKH CJ€AYET OTHECTH Te WJIU
HHble (oTtorpadupyempsle 06beKTh. UTOOB yMEHbIIHTL BO3-
MOXHOCTb OLIHOKH, MOXKHO [OCOBETOBAThL BHHMATEJIBHO
CPaBHHUTb BBIAEPXKKH, YKa3aHHble B TaOJiHle A9 OGBLEKTOB
CLeMKH, HaXOASAIHUXCSH B Pa3/JIHUHBIX YCAOBHSIX OCBELICHHS.

Ecau ycnoBusi chbeMKH He COOTBETCTBYIOT YKa3aHHBIM B
3aro.10BKe, BHECTH CJeAYIOlllHe MOMpaBKH:

1. Tlpu cosanue, 3akpbiToM oGJakaMu (TeHell OT npea-
METOB He BHIHO), CHauajga Ompene/uTh, Ha COJHUE H.IH B
TeHH oOKa3aJjuchb O6bl 06beKkTh B 6e306.1auHBIH NeHb, a 3a-
TEM COOTBETCTBYIOUIYIO BRIAEPIKKY HJIH OTBepcTHe auadpar-
Mbl YBEJIHUHTb B/JBO€; NMPH CHNJOLWIHON HH3KOH 06.1a4HO-
CTH — YBEJHUYUTH BYETBEPO.

2. B ¢espaJe, mapre, centsabpe u okrsadpe ¢ 10 go 16 ua-
COB BBHIAEPXKKY HJH OTBepCTHe AHaparMbl YBeJHUHTH
BIBOe, a B siHBape, Hosibpe u pekaGpe ¢ 11 go 15 yacoB —
BUETBEPO.

3. Ilpu cpemke Ha 1—2 yaca paHblle HJAH NO3XKe yKa-
3aHHOTO BPEMEHM BBIACPKKY HJAH OTBEPCTHC aAHadparmbl
YBEJHUHTb BHABOE.

4. Tlpu cbeMKe Ha mJieHKe BABOe GO.bILEH UYBCTBHTEIb-
HOCTH - BHIIEPXKKY HJIM OTBepPCTHE AHadparMbl yMeHbUIHTh
BABOE.
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5. IOxnee 40° ceBepHOH WFPOTHl BLIACPIKKY AU OTBEp-
CTHe aHadparMbl yMeHLUWHTL BABOE, a ceBepHee 60° cescp-
HOU WHPOTH — YBCTHGHTH BJABOE (1CTOM 3TY MONPaBKY BHO-
CHTb HC HYKHO).

6. ITpn cpemMke co CBCTO(HILTPOM BBIAEPIKKY HJAH OT-
BepcTiic AHadparsbl HCOOXO1HMO YBC.IHUHTL, KaK yKasaHo
B Tab.1uue 8 (crp. 128).

B 1csneHun o6BCKTOB Ha Trpynnbl B JIOObIX TaGauuax
VUHTHIBAETCSA, UTO B OO H TO XK€ BPCMs H NPH HEH3MEH-
HOM COCTOSIHHM Hela OCBEUICHHOCTb Ha COJHLE, B TeHH H
BHYTPIl NOMEUICHHII PAa3.1M4aeTCs HACTOThKO, UTO Tpedyer
H3MEHEeHHs BBIACPXKKI B JACCATKH H Haxe COTHH pas. Kpo-
Me TOoro, H3 1a6./HIL BIANO, YTO BOJIH3H GO.LUIMX BOJHBIX
NOBEPXHOCTEH, KOTOpble OTPAKaloT MHOTO CBeTa, BhI-
HepKKH cjefyeT yMeHblIaTh, a BOJW3M TEMHBIX NpegMe-
TOB, KOTOpble MOrJOLAloT 0O0JbIIYI0O YacTh CBeTa (Hampu-
Mep, B Jecy), BBIAEPXKKH HeoOXOAUMO yBeawuuBath. Ha-
KOHel, B Tal/JuIaX Y4YTeHO, YTO TeMHble OOLEKTh ChHeMKH,
KOoTopble HaxogaTcs BOIM3u (oTOannapara M, cjaeaoBartesb-
HO, H300paxKalTCa KPYNHO, TPeOYIOT YBEJIHYCHHOH BhIAEpPIK-
ku. Ecau Bcerma npuHuMaTh BO BHHMAaHHE 3TH OCOGEHHO-
CTH O6GBEKTOB H MX OCBEUIEHHS, TO BO3MOMKHOCTb OLINGKH
pesko ymenbwutcs. Ilepen cbeMKkoii 110uTH Becerga U3BECTHDI
YCJIOBHS, B KOTOPBIX OyIeT NMpOU3BOAHTbLCs (poTorpadupona-
Hue. To JaeT BO3MOMKHOCTb 3apaHee nogo6parth npUMepHbIe
oTBepcTHst auadparMmel M BblOepXKKH. Hanpumep, B JeTHHI
COJIHEUHBIH J€Hb 4aCTh CHHMKOB NPUIETCS AejaTh Ha COJRILE,
2 4aCTb CHUMKOB — B TeHH. M3 Ta6.1MLbl BHAHO, YTO HA IJIEH-
Ke CpelHeH UYYBCTBHTEILHOCTH OOJBIIKHCTBO CHHMKOB Ha
COJIHLle MOXKIO OyneT caeaaTh ¢ anadpparmoi 8 u BbIAEDKKOTL
/100 CEKYH/bI, @ B TCHHf — ¢ anadparMoii 5,6 u BLIAEPK-
KOl !/p5 cexyuanl. ITpn H3MeHEHHH yCJIOBIH CBHEMKH /1erko
BHOCHTh HEOOXOAMMBIC NOMPABKH, H3MEHSsT OTBCPCTHA AHa-
(parmet Mgk BbUIEpKKY. Tabauua 2, npuBefeHHas BhILUE,
cOCTaB/JeHa 1.4 JCTHHX CBEMOK, HO Il APYrHX YCJOBHH
ee JIerKO HM3MEHHTb, 4TOObI He BHOCHTH BO BCE [OACYETH
OIHHX H TeX Xe rnonpasok. Hanpumep, npu cbhbemMkax 3uMoi
Ha TJeHKax 4yBcTBHUTEILHOCTbIO 90—130 caunun [OCT,
HET CMBIC/IAa KaXAYIO BLIAEPIKKY YBE.IHUHBATh BUETBEPO, a
3ateM yMmeHbuIaTh Basoe. [10CKOIbKY B 3THX YCJAOBUAX A4
;qo6oro o6beKkTa noTpebyercsi B KOHEUHOM CueTe BABOE
GoJibllasi BblAEP’KKa (MJH BIBOe 0OJbllIee OTBEPCTHE OHAa-
dparMel), MOKIO fPOCTABUTL B 3ar0T0BKC KaKIOH KO-
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JJOHKH 0003HaYeHHsi BABOC GOJbIIHX OTBEPCTHH nuadpar-
Mbl: BMecTO 22 noctaButb 16, BMecTo 16 nocrasuth 11, BMe-
cto 11 — 8 n 1. A, Bce BrinepKKH /19 HOBBIX YC/I0BHI oCTa-
HYTCS TMPaBHJbHBIMH, a [0Jb30BaTbCA Tal/HuUed Gymer
vaoGHee.

BoigepXka npun HCKYCCTBEHHOM OCBEILEHHM 3aBHCHT:
1) OT ApKOCTH HMCTOUHMKA CBeTa (HampuMep, OT Tuma H
MOIILHOCTH 3J/IEKTPHYECKHX J1aMM); 2) OT PacCTOSIHUS MeXKAy
HCTOUHHKOM CBeTa H 006beKTaml; 3) OT CTeleHH OTPAXKEHHS
CBeTa CTEHAMHM, [IOTOJAKOM H APYTHMH NpeIMeTaMH, OKpY-
KaIKMH 00BEKT CheMKH; 4) OT CBETO- H LBETOYYBCTBH-
TEJAbHOCTH TIVIEHKH; 5) OT BEJIHUHHBI OTBEPCTHs AHadparmul.
Paccrosnue mexny kamepoill u OGbeKTaMu HE HMeeT 3Haue-
HHSL. '

Ta6nuua Buigepxex (taba. 3) aas HauGojee ynoTpe6u-
TeJIbHOro cnoco6a UCKYCCTBEHHOTO OCBEILEHHS — OJHOH HJIH
asyms (GortoramMnamu — npuBegeHa Huxe. s npaBuiib-
HOTO OMNpeje/1eHUs BbIAEP:KKH BaXKHee BCEro BO3MOXKHO TOU-
Hee yueCTb paccTosiHHe OT JaMIl J0 00beKTOB, TaK KaK oCBe-
IIEHHOCTb YMEHbLIAeTCA fpONOPIHOHANbHO KBaapaTy pac-
CTOSIHUS OT UCTOUHHMKA CBeTa (MpeaMeT, pPaclo/OXKEeHHBIH B
2 m OT JlaMnbl, OCBELIAeTCSl BUETBEPO C/iabee, yeM MpeaMer,
Haxonsuics B 1 M, u 1. 1.).

PacueThl BbIAEPKCK M10;1€3HO 3aMNHUCHIBATH, YTOOBI B CJY-
yac owHOOK ObLI0 Jerde OThHICKAaThb HX [PHYHHY.

Ta6auua 3
BbinepXXKi Aaf CheMOK C OfHOM WJaM 1BYyMs ¢orosamnamu no 500 em

Iy 3 BoigepKka npu ABYX naMnax (mpH pasaHYHMX
It THHE OT
p‘cl;gf ﬂ"a m‘; Buisepxka npu PAacCTOAHHSAX OT BTOPOH JIaMIbLl ZO 00BEKTA)
OARHOH NaMIl OAHOIT J1sine (B_CeKYHAax)
‘1& (:?:;_e’g:") (8 CeKYHadX)
METP 4u | 3m , 2m l 1,4ml 1 x lo,n«
N ! 1 1
4 ] Uy ! s ' s I 10 ‘ s , Yso | /100
’ !
3 l s ' s | 1o l 10 ’ as l Yso | oo
. , , , .
2 ' Yo l 1o I ‘1o l Yes ‘ 1as l Yso | 100
14 I Yaa Y5 Yso | Yso | ‘oo
|
] | Yo l Lse ’ ’/wo, 100
0,7 I 100 ’ /100 l /200

5 3akas 3702
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TaGanua 3 cocram/icha 175 CLEMOK C JaMiiaMil B 0Tpa-
AKaTedsx B KOMHATC CO CBETJIBIMH CTeHaMH 1 OedbiM 1o-
roaxoM, Ha mieHkax «Msonanxpom» woin «[lanxpom», uve-
cistiteabioctbio 90—130 exunmnu FOCT, npu anadparae 5,6.
Fcom YeoBIL CHLOMKI HE COOTBETCTBVIOT VKA3AHIIBIM, HC-
OONOHMO BHECTH CICAVIOILHE HONPaBKIL.

1. B noscutenims ¢ TCMHBIMH CT@HaMH BLICPIKKH yBC-
JIHYITL BIIBOC.

2. oot nerenkn B 45-—65 eannnun FOCT BoigepKKH VBe-
JUUHTH B/(BOE, a ;115 1n1enkn B 180—250 exunny - coxpa-
11Tk BABOe. . ist niaerkn «OpToXpon» BbIACPKKH YBEIHYHTh
BJABOC, a 115 MIeHKH «Fl3oxporrs — B nodaropa pasa.

3. Ilpn anagparse 8 BuIIEPKKIL YBEJHUHTL BIBOE, TPl
Jgiagparnie 11 — BuetBepoc u T, A

4. Ilpn oceutenun Qorodaninayu B 275 81 BblIEPHKI
VBETHUHTL BABOC.

5. 11pu oceltennu He (oTOaNMNaMH, & OGBIUHBIMH OC-
BETHTEILHBIMH JaMIaMi COOTBETCTBYIOULEH MOUIHOCTH Bhi-
JACPAKH VBEIMYHTH BABOE,

6. Tlpn cwveMmke ¢ Jaxmami 0e3 oTpamareseil BHICPK-
Kl VBCIHUIITH BABOE,

CsetoMephl (3KCMOHOMETPBI)

Bbigep:KKy MOKHO ompeaeTsaTb HanboJIee HpaBUILHO
NPH 1OMOILH (POTO3.TeKTPHYECKHX NPUGOPOB, KOTOPbiE MO-
3BOJISIIOT H3MEPSTL SIPKOCTb MPCIMETOB, T. €, H3MEPSTh CBET,
OTpazKalolHicst 0T HHX (HEKOTOpPble MPHOOPBI NO3BO.ISION
Onpeae’Isiib TaKAKe OCBEUiCHHOCTb NPEINMETOB, T. €. U3MEPSTh
CBEeT, MataloIlHi Ha HAX). DTH NpuOOPH BBINYCKAIOTCH B
npolaXy nod HaszaHHeM GOTO3TEKTPHUYECCKHX 3 K-
cnmounomertpos. [Ipudop coctoutr H3 (oros.iemeHta H
»1eKkTpousMepureabioro npuoopa. [loxg nekicrBuem cBera,
najarollero Ha I10BepXHOCTb (POTO3/1eMeHTa, BO3HHUKAEeT
9J1EKTPHUECKHHA TOK, MpHUEM CHJa TOKa H3MEHSICTCSl B 3a-
BIICHMOCTH OT SIDKOCTH MNPEIMETOB, OT KOTOPBIX HCXOIHT
cBeT. 3aMEeTHB [I0Ka3aHle CTPETKH H3MepPHTeIbHOro Mpldo-
pa, Ha LIKaaax npudopa MOKIIO NPOYecTh, KaKHe BbLIePIKKIi
HYKHBI 115t poTOrpapupoBalinsg nNpeaMeToB B JaHHbIX yCJI0-
BHSIX OCBCLUEHHSL.

J1st ipuGIH3HTCILHOTO ONpeAC.TeHHsT BbIAePAKKH BIOIHE
NPHroAeH APYTOll  HpHOOp — ONMTHUECKHIT  3IKCIOHOMETp
«OIITAK». B ormmuue ot (HOTO3IEKTPUUECKOrO 3IKCMIOHO-
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MeTpPa 1PH CTO  HOMOULH  HCIb3st ONPCICIHIL  BBLIEPIKKY
TOYHO, TAK KAK €ro MoKa3aliisl 3aBICAT OT UYBCTBHTE. iLHOCTH
Ue J0BEUeCKOT0 IJ1a3a, 4 OHA MOZKET CIIbHO H3MeUsThes B
$ABHCHMOCTH OF TOTO, B KAKHX YCIOBHIX NPOHCXOIHT Hab.1i0-
genne. B o ke BpeMst BO3MOZKIOCTL OLIHOKH MPH 110.1b30Ba-
Hin srenonosterpoy «OTTT2K» ne Go.blie, uenM npH NOJL-
30BallHH TabaHIaMn
(APVIHNH BHJIAMIT OTITH-
UECKIX  YKCITOHOMOTPOB,
BBLITYCKACMLIMIT B HACTO-
SLee  BPeMst,  [10.TL30-
BATLCSL  HE  PEKOMeH-
IVeTcst).
OntuveckiHni
3 KCHOHOMETH?HP
«OTTTOKy (puc. 21y
npeacTasiaser coOoil He-
GOILIIVIO  KOpPOORY ¢
ABVMSL  MPSIMOYTO.THHbI-
MH  OTBCPCTHSIMH; OIHO
I3 HHX 34KpbLITO MaTo-
BBIM CTEK.IOM, ApP\Vroe —
Ge.10il OTKUALIBAIOLLEH ST
kpoiikoii. lkana gaa
onpegeaeHust  sipKOCTH
00beKTOB  CCBELLAETCS!
CKBO3b MAaTOBOE CTEK.10

Puc 21. OnTiiuecknii 3KCnoHOMETp

N BHAHA NPH OTKHHYTOH «OT1T3K>:

KpbILIKE. Ha KaJE f — migana aas onpeae’eHusi PKOCTH ?061,01{»
rog; 2 OTKHUBIBAKOULASICA KPbILWIKA, o—TI)JL-

HMEIoTCA npOBPQqule BIDKHOH QHCK C UIKAJaMH  Bblaepxek; 4 —

lLHCbpr (06031-{21116[{[/{7[ YCPHBIH CEKTop JIiCKa BbiAEpeK (4718 MieH-

:mad)parm) SIPKOCTD KO ki 453 e1uuu T'OCT); J — wkada auadpary

TOPBIX TNOHHZKAeTCs cJe-

sa Hanpaso. Ha BepxHeil cropoiie KopoGKiH roMmeleHa BTO-
pas wkKaJga AHadpars H NMOJABHKNON THCK ¢ TpeMs lIKala-
\iy BbrIepikeK. Ha BHeuiHenM Ko.Iblle JTHCKA VKa3aHbl Bbi-
IeprKKH JTs1 CheMOK MPH COJIHILE, He 3aKPLITOM 0OJaKaMH;
11a cpegleM KoJblle — BbIAEPKKH LTI ChEMOK B MAaCMYPHYI0
MOTOAYV H.IM B TEHH; Ha BHYTPEHHEM — BbIIEPHKKI 114 Cbe-
MOK BHYTPH noMewlleni. Exnnnga Ha KaxXA0# mIKa.1e Qic-
Ka o3Hauaer | cekynay, uudpb cnpasa OT lice — LiC-
Jble CCKVHIR, a uuppbl cjeBa — JOaH CekYHIB (Yo, s
T,
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Jia onpepmeleHust BbIACPAKIL OTKPbIBAIOT OTKHIHYIO
KPBILKY, HanpasJsioT MNpHOOP MATOBBIM CTEKJOM Ha
06 LEKTHI CBEMKH M 3aMeyaoT, Kakast H3 Mpo3paulibiX HHPp
Ha UIKaJe BHYTPH KOPOOKM BHAHA HauMeHee SIPKO, HO elile
pas.auuumMa raasoM. IloaBuaioit AHCK ycTaHaBIMBAlOT Tak,
uTOoGbl €ro UepHbifi CEeKTOP HAXOAMJICH MPOTHB TaKOH e
LHPpb Ha WKade JHadparybl, HaHECEHHOI CBEPXY KOPOOKH.
[Tpu 3TOM 1MOJI0KEHHH AMCKA MPOTHB KayKAOTo 0003HAYEHHS!
JHadparMbl pacrnoJaraioTcsl BbIAEPKKH, HeOOXOAHMbIE B TeX
HJIM UHBIX YCJOBHAX ovBellleHHs. Hanpumep, ecan na mka.ie
npubopa MOXHO pas3/jHuuTh UHQPY 4, TO uepHLI CcekTop
JIHCKa YCTaHaBJAWBAIOT NPOTHB MG pel 4 Ha wikaJje gnadpar-
Mbl. [IpH nosb30BaHHH ONTHUECKHM KCITOHOMETPOM BHYTpPH
MOMeULEeHHS BbIAEPIKKI MPOYHTBHIBAIOT 11a BHYTPEHHEM KOJblle
nucka (npu guadparsme 5,6 caenyer ¢portorpadupoBaTh C Bbl-
JdepxKKoii | cexyHna, npu anadparme 8 — ¢ BblILepKKOil 2 ce-
KVHABl U T. A.), @ MPH NOJIL30BAHUH SKCITOHOMETPOM BHE I10-
MellleHHH — Ha BHelllHeM WM cpeaHeM KoJble aucka. JlHck
yCTaHAB.HMBAIOT, MO.1b3VSICh UepPHBLIM CEKTOPOM, eC/AH UYVBCT-
BHTEJIbHOCTh NJeHkH paBHa 45 eamuniam TOCT I [lpu
nserke 90 eannny FOCT ycraHoBKa gHcKa NPOH3BOAMTCS 1@
110 YEPHOMY CeKTOpY, a M0 COCeJHeMY CeKTopy c/eBa (¢ obo-
3HAUEHUAMH /g0, /50 U /o5 cekynabl), s naedku 180 emn-
nui FOCT noab3ywoTces cilenyiouuM cektopon (¢ ofosiaue-
HUAMH Y950, /50 ¥ /10 CEKYHABI) H T. I.

Pas/anuHble WKaJbl BbIIEPIKEK »KCIMIOHOMETpa cocTaBle-
Hbl C Y4eTOM TOTro, 4TO MpH HeOO.IbUWOH OCBEIEHHOCTH
UyBCTBUTE/IBHOCTb TJa3a Bblllie, a NpH 60.1LUI0H — HHKE.
OnHaKo BbIAEPIKKH pacCUHTalbl AJdst THIOBLIX, HauboJee ua-
CTO BCTpeYaroUIUXCs YCJOBHH, TOTAA KaK AEHCTBHUTENbHDIH
VYPOBEHb OCBELIEHHOCTH MOXKeT B HEeCKO.IbKO pa3 OT.IHYATHCS
oT THNoBOro. 115 yMeHbUIeH!s oWUOKH He0OXOAUMO, YTOGDI
Hab.101aTe b HAXOAUJICS B TeX iK€ VCJAOBHAX OCBeILeHHS,
B KAKHX HaXOAHTCA OODBEKT CBEMKH: Hanpumep, Mnph
onpefesieHHH  BbIAEPXKKH 115  OOBEKTOB, OCBeUIEHHbLIX
COTHIEM, HEIb3 HAXOLHTbCS B I1yOOKOH TeHM HIH & NOMC-

! B nocneaueit mozean skcnoxometrpa «OITTIK», Bhinyckaexmoii
B HacTosilllee BpeMs, CeKTOp C BBIAEPMKKAMH, HEOOXOIMMBLIMH AJs InJe-
HOK uyBCTBATeJbHOCTBIO 45 exunnu 'OCT, 1e 3akpaliuBaeTcsi uepHbIM
useToM. ByecTo 3TOro B ueHTpaJibHOll uacTH AMCKA HaHeceHa ILKaJga
UYBCTBHTE.IBHOCTH 11JIEHKH ¢ o6o3HauyeHusMu 22, 45, 90 u 180 e1uHuiyg
FOCT. duck ycTamaBmisaioT no ToMy ceKTOPY, NMPOTHR KOTOPOTO Na-
XOAHTCS 0GO3HAYEHHC UYBCTBHTEJALHOCTH HCHOIL3YCMOM MJICHKH,
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IEHHH, The r.1as npucrnocobaseTca K c¢’1abol ocBellleH-
HOCTH 11 pasiuyaer Oc.blie ACJACHINH  WKaJIL, uyeM Ha
coJlLLe,

OnpeneJsieHne BbIZEPKKH NPOGHLIMM CHUMKaMH

[TpenayywecTBo 3TOro NpoecToro H oGLIEOCTVIHOTO Cro-
coba 1o CpaBHEHHIO C APYTHMH 3aKJ/aouaeTcss B TOM, UTO Oil
JlaeT BO3MOYKHOCTb YUeCTb He TOJIbKO YC.JIOBHSI CheMKH, HO H
yCJIOBHA NPOSIBJAEHUS, d TaKkKe (PaKTHUECKYIO UYBCTBHTEID-
HOCTb IIEHKH, Uero He/1b3s cliesaTh HU NPH NOMOLUH TabJaHLL,
HH TIPH MOMOLLYM 3KCrOHOMeTpa. [1pH 3TOM HeT HeoBXOMHNO-
CTH Jesath Npolbl AJist BCeX YCJHOBHH CHEMKH, HOCTATOUHO
cHeJaTh U NMPOSIBUTb CHUMKH, IPOH3BEEHHbIE B THIOBBIX VC-
JIOBUsIX, B KOTOPBIX NPUXOAUTCs oTorpadupoBath yalie
BCero.

O ToM, Kak cfesaTb MpobHble CHUMKHU C pa3JHyllbIMH Bbl-
Jep:KKaMH, yxe Obl1o cKa3aHo B rvaBe 2. CpemaHIO Bbl-
JepKKY MOKHO B3§Thb [J5 OPHEHTHPOBKH 1O Ji060it Tab-
Juue; OJs JOMOJHHUTeJNbHbIX CHHMKOB BBIAEPIKKH (HJIH OT-
BepCTHA JHaparsbl) MOKHO YBEJIHUHTb H YMCHLUIMThL BABOC
IJIM, ec.1M BO3HHKAaeT COMHeHHe, faKe BueTBepo. [IpaBuin-
HOil OyJeT Ta U3 BbiAEPIKeK, MPH KOTOPOH HA HEraTHBE MOWK-
HO OJHHAKOBO XOPOLIO Pa3JHUHTb NMOAPOoOHOCTH H306pawxe-
HUs B Haubo./lee MPO3payuHbIX U HanOo.1ee MIOTHBIX yuacTKax
HeraTuBa.

Bbinep:kka v oTBepcTHe AuadparMsel, npi KOTOPBIX ObLI
NOJyUeH STOT HeraTuB, OVAYT TMNPaBHIbHBIMI s Bcex
OCTa.1bHBIX CHHMKOB Ha Takoll ke MJeHKe, [IpH TeX Ke yca0-
BHAX CbeMKH 4 nposiBienus. [Ipn wu3ncHeHHH .Tio0oro u3
VCJOBHH CBeMKH HeoOXOZHMOE H3MeHeHHE BBIIEPIKKH HJIH
OTBEPCTHSA AHa(parMbl HETPYAHO ONPCAEIUTL 110 TabJaHIAM.

Mepenepxka u HeRoMePKKA

YacTo Bo3liMKaeTr BONPOC, B KaKinx Ipeje/ax MOKIO H3-
MCHATL TPCOYEMYIO BBIACPAKKY.

Uto npousoiiaer, ecan YBeJHUKWTL HJIH YMEHLUIUTh Bbl-
JepxKy (uau orBepctHe gnadparMbl), Hanpumep, BABOe?
B GOJIbLIMHCTBE CJAY4YaeR 3TO MPHBELET TOJIbKO K TOMY, 4TO
BCe YUYACTKH HeraTHBa OKAaK\VTCs HECKOJLKO IJIOTHEE HJIH,
1ao6opor, GyaAyT Mellee MJAOTHLIMH. ECAN cpaBHHTb, HAMPH-
Mep, npobible CHHMKH, KOTOpLIe OblIM cleTaHbl Ha MepBoil
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KaTyUIKe MJIeHKH, TO Jerko 3aMeTHTb, UTO 11a ABVN HJAH JaxKe
Tpex U3 HHUX BCe AeTasu H306paxeHHs BIAHb OAHHAKOBO XO-
pouio. Heckoabko 6oJjiee maoTHBII HeraTHB norpedyeT He-
MHOro GOJbllUell BLIIEPXKKH NMPH neyaTaHHH, HO 3TO OydeT
HUMeThb NpaKTHYeCKOe 3HaUYeHHe TOJbKO MPH YBeJIHUEHHH.

OaHako ecTb U ApyrHe CJAY4aH ChEMOK, KOrja MnpH Jio-
60M H3MeHEeHHM HEOOXODMMOIl BHIAEP:KKH Ha CHHMKE MOTYT
NponacTb Hy:KHble JeTaJjH, a B HEKOTOPLIX Y4acTKax CHHUMKa
n306paxKeHuss BOBce He Gyer.

B03MOXHOCTb U3MEHEHHS BbIAEPMKH 3aBHCHT OT TOIO,
KaK BeJHKa pa3HULla B SPKOCTAX Pa3/aHyHbIX VUACTKOR
o6beKTa cbeMKH. Ec/id H3MEpUTh IPKOCTL OTAEJbHBIX y4acT-
KOB 00beKTa CheMKH (OTOIJEKTPHUYECKHM 3SKCMOHOMETPOM,
TO OKa3biBaeTCsl, YTO, HATPUMEpP, CAMBIi CBETJBIH yuacrok
MOBEPXHOCTH 3eMJH B OTKPBITOM MPOCTPAHCTBE, PABHOMEPHO
OCBELIEHHOM COJIHIlEM, Bcero B O uJsu B 10 pa3 gpue camoro
TeMHOTo. B To xe BpeMs BHYTPH Jeca, OCBEIIEHHOTO COJH-
1leM, CBeTJIble YUaCTKH B HECKOJbKO THICAU pa3 sipue 3are-
HeHHBIX YYaCTKOB.

[TpennosioxuM, 4YTO B COJIHEUHBIH feHb doTorpadupyercs
omylika Jeca Ha QoHe Heba ¢ Geanimu obaakamu. [1pu npa-
BUJILHOH BblaepxkKe (Hanpumep, !/jgo CEKYHIbI) HeraTHBHOE
u3zo6pazkeHue GyJeT COCTOATh 13 PANA YUACTKOB Pa3dHUHOIL
NJ0THOCTH. Hauboabilylo NJA0THOCTb, KAKYH MOYKHO MOJY-
YuTb NpH ¢oTorpadHpoBaHUM Ha JaHHOIH MJaeHKe, Oyder
uMeTb H3o6pazxenue obaakoB. Eciu He6o HMeeT BABOE MeHb-
LIVIO SIPKOCTh, TO U H300pa)keHue ero OvVIeT BIBOE MeHee
MJIOTHBIM, U T. 1., HaHMeHee SpKHe, 3aTeHeHHbIe YYAaCTKH Jieca
OCTaBAIT €/1Ba 3aMeTHbIe CJelbl Ha HeraTHBe. B pesyiasraTte
BCe pa3.IHuMg B APKOCTSIX 00BEKTOB CheMKH OYIAYT Nepena-
HBl HAa HeraTHBe NPaBHJbHO.

Ecnu ¢otorpadupoBaTh 3TH Ke 06bEKTH ¢ BABOE 60JIL-
el BoigepxKKOi (!/s0 CEKYHIBI), TO KaxKAblil Y4aCTOK IJIEH-
KM MOJYUHT BABOe 00./blllee KOJHYECTBO OCBelleHHs1 (BABOG
0oJiblyio 3Kcnosuuuio). Ilpu 3tom m300paxkenue Heba,
BJIBOE MeHee SIPKOro, ueM o006.1aKa, Tak:Ke JOCTHTHET HaM-
oosblell nJaoTHocTH. Ha HeratuBe HeGo M oGaaka yke
HeJib3s OyJeT pasJjMUHTh — OHH OKaKYTCST OZMHAKOBO uep-
HbIMH. TaKofl HeIOCTATOK HeraTHBA — Pe3Y.JILTAT ChEMKH O
CJAMIIKOM  GOJIBIUIMMH  3KCMO3ULHAMH — Ha3bIBAIOT T1e p e-
pepx koh. [lpu mepemep:kke Ha HeraTHBe HCUE3AIOT MO-
gpobHocTi  H306pakeHusa Haubo.ce SIPKHX MNPEAMETOS
CbEMKH.
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Ecau dortorpadupoBath 3TH xe 00 bCKTbl C BABOE MeHb-
wefi BbIAEPKKON (!/200 CEKYHOBI), TO BCE€ YYACTKHM IJEHKH
noJiyyaT BABOE MeHbIUHe 3Kcnosuuuu. [Ipu stom o6/aka u
He6Go 6yayT mepelaHbl npaBuUJIbLHO. QoHAKO Bce c1abo ocBe-
IIEHHbIE YUACTKHU JIeCa B TEHH yyKe He OCTABAT 3aMETHBIX cJe-
OB Ha HeraTHBE H OKaxKyTCsl OJHHAKOBO 1pO3pauHbiMU. Ta-

Puc. 22. Henozepxka u ne-
penepxka. CHHMKH caesaHbl
NpH HEH3MEHHOM OTBEePCTHH
nuacdparMel H NposiBNeHbl 01-
HOBpeMeHHO, Bsepxy — BHI-
HepKKa ![sp CeKyHIabl — 3K-
CMO3HUHH TpaBHJIbHEE  (Ha
HeraTHBe OJHHAaKOBO XOpOWO
BHIHE NOApPOGHOCTH H3006pa-
JKEeHHsl TIPe/IMETOB, HAaXO/HB-
IIHXCS HA COJIHIE H B TEHH).

BHusy caesa — BELIEpXKKa
/200 CEKYHIBl, pe3yabTaT —
HesonepXKa  (OTCYTCTBYeT

n306paxeHne MNpPeIMETOB B
TeHu JOepeBa). Buusy cnpa-
68a — BbINepKKa /g CEKYHIBI;

pe3yJabTaT -— nepeaepKka
(prI.IHO pasnH4YUTh LeTadil
H306D3)KEHHH npenMeTos,

HAXOIHBIUUXCA HA COJlHlle) .
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KON HeJOCTAaTOK HeraTuBa — pe3vJabTaT CheMKH ¢ HexocTa-
TOUHBIMH 3KCMO3HUHAMH — HA3bIBAIOT HE A0 X € p K KOoil.
Ilpu Hegomepx,Ke HAa HEraruBe Bcerja OTCYTCTBVIOT Je-
Ta/J¥ M300paykeHHsl HaHMeHee SIPKHX YUYaCTKOB IpCAMETOB
ChEeMKH.

B paso6pannom npumepe ObLT B3SIT 06beKT ¢ GOJBLIOI
pasHuued B spKocTsix. OkasaJgoch, 4to J060e H3MeHelHe

Puc. 23. Ortnevatkn ¢ uera-
THBOB:  [OJIYYHMBLIETO  Iipa-
BHJIbHBIE 3KCNO3uuui (8gep-
XY), HeNOAepPKAHHOTO (BHU-
3y caesa) W nepejaepraHHO-
ro (6ru3y cnpasa). Ha cuum-
Ke, CIeJaHHOM C TNPaBHJbHOI
BBIIEPXKKOMH, BHIHB MOAPOG-
HOCTH H300paxeHHss H npa-
BHJIbHO IepejaloTCsi  TOYTH
BCE DAa3JIHYHA B SAPKOCTSIX
NnpeaMeTOB, KakK OCBELIeHHbIX
COJIHLLEM, TaK M HAXOIMBLIHX-

Cad B TEHH.
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11e00NOIHMOIT BHIAEPIKKH — [ae B 2 pasa — NPUBOAHT K
HepemeprRKe WM Helodaep:xkke. OInako yaule TPHXOIHTCSH
(potorpadupoBath 0OBLEKTbl € MeHbUIEH PA3HHLCH B SPKO-
cTax. Haupusmep, 31anue WKO/IbI, OKa3zakHoe Ha pHcyiKe 22,
MOZKHO CHSITb HE TO.JIbKO C OAHON NPABHJILHOIT BbIACPZKKOIL,
HO H C BbIIEpPKKaMH, VBEJIMUEHHbIMH H VYMEHbIHEHHbIMH
BABOe. Ec/In e H3MEHHTb BBIIEP/KKH I1C BIBOE, d BUETBEpO,
TO OAMH M3 HEraTHBOB OVAET yiKe HeNOoJepMKaHHbLIM, a ApY-
roit — nepegepxanubiM. [1Jas TOro utodbl XOPOWO YACHHTD,
B UeM 3aKJI04al0TCsl HeJOCTAaTKH HedO0JMe PyKAHHOTO U Nepe-
JepKaHHOrO HEraTHBOB, Jyulle BCCro cAelath OTHEYATKH
¢ HHX (pHcC. 23) H CPaBHHUThH HX.

[Tpn ¢ororpadupoBauuy o6bEKTOB ¢ MaJoil pa3HHUEl
B SIPKOCTSIX MJOTHble H IIPO3pauHble VYaCTKH HeraTHBa He
OVAVT Tak CHJIbHO pagauuaThest Mexay coboii. H3obpaxe-
HHME caMblX SAPKHX NpPEAMETOB He JOCTHIHeT HauboJblieil
IIFIOTHOCTH, KaKYyl0 MOXKHO MOJYYHMTL Ha MJeHKe, a H3o6pa-
ACHIC HaHMeHee SIPKHX OVAeT MMeTh LOBOJIbHO O0JbUIYIC
1110THOCTL. [To3TOMY 00beKTH ¢ He(O.blIOH pasHuueld B
SIPKOCTAX MOKHO (hoTOorpapupoBaTh ¢ PE3THUHBIMH BbILEPIK-
kami. [Tpy cbeMke ¢ yBe/HYEHHON BblIAEPZKKOl BCe Yy4aCTKU
HeraTuBa OYyAYT m.1oTHee. Ecau 1pu sToM HaHOOJblLeii
IKIOTHOCTH JOCTHI'ACT TO.1bKO H300pazkeHHe CaMbIX SIPKHX
IpeAMeTOB, TO Nepelep:kkH He 6yIeT; BCE pasjiHuHs B sp-
KOCTH OYyAYyT nepeiaHbl Ha CHWMKe npaBuibHo. [1pu cbemke
¢ YMeHbLIEHHOfi BbIAEPIKKOH BCEe VUdCTKH HeraTHBa OyIV1
MeHee MJAOTHBIMH. Ecau npu stom H3o6pakeHHe HaHMeHee
SAPKHX NMpeAMeTOB BHAHO HA HeraTHBE, HELOJEep:KKH He Oy-
JeT M BCE Pa3JjHuHsl B sipPKOCTSAX OYAYT H300parkeHbl TakxKe
npaBHAbLHO. B macMypHbIl 1eHb, KOraa npsMble Jy4d COJHIA
paccenBaloTcs 06JaKaMH, a TEHH He HMEIOT pe3KHX ouepTu-
HHil, Bce pa3duulisi B APKOCTSAX CH.IBHO VMeHbUaioTcst. Bua
TOIl 7K€ ONVUIKH Jeca, o KOTOPOH FOBOPHIOCH Bhillie, B nac-
MVPHBIH JeHb MOKHO CHSITh, HampHMep, He TOJAbKO C Bbl-
AePIKKOH /s CEKVHABL, HO H € JOOBIMH ADYIHMH BblAEP K-
KaMu, ot '/1o 10 100 cexyuabl. OTneYaTok ¢ ieraTuBa, cHH-
TOrO ¢ BbLIEpPKKOH !/p ceKyHubI, He OyIeTr OT.1HYaThCS OT
oTneyaTKa ¢ HeraTHBa, CHAITOrO ¢ Bbigepxkoil Y ce-
KYH[BI.

B npaxkTHke MHOrZa BCTpPewaloTcst OOBEKTBI € UpEe3BhI-
yaiiHo 60JbIIOH pa3HULeil B IPKOCTAX. DTO — BXOAbLI B 31a-
HUSI, NPOe3Jbl MOA 3A2HUSMH H MOCTaMH, €CJH MPOCTPAHCT-
BO 3a HHMH OCBEUIEHO COJIHIEM, TYCTOH Jec, Fae NpsiIMbic
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JY4Yd COJIHLA MpoOHMBAIOTCSl CKBO3b JIKCTBY, BHYTPEHHOCTD
TnoMellleHH# TNpH ChbeMKe NPOTHB OKHA.

[IpeanoJioxkuM, HanpuMep, YTO 3ajJaua CbeMKH — CHSTb
MaUIMHBl ¥ Bbe3Jia B rapax HJH B PEMOHTHYIO MaCTepcKyio,
npUyeM YacTb MaILHH HaXOAMTCS CHApyXKH, Ha COJHLe, a
JApyTHe CTOAT BHYTPH rapaka ¥ BHAHB B OTKPBIThblEe BOPOTa.
JonycTHM, yTo A/ CbeMKH MaMIMH Ha COJIHUE HOCTAaTOYHO
BBIIEPKKH B 100 ceKyHanl. [IJf cbeMKH MaliuH B TyyGHHe
rapaxa, flake XOpOILIO OCBEleHHOr0 CKBO3b OKHa, B 3TO
BpeMsi MOHaKo6GUTCS Bbiiep:KKa B 4 cekyHnwl, T.e. B 400 pa3
6oabiie. Ecin dotorpadupoBath ¢ BBIAEPKKOH B /oo ce-
KYHIBI, TO COOTHOLIEHHE fPKOCTeil 0ObEKTOB, HAXOMSLIHXCS
Ha COJIHIE, MOXKHO nepeiartb npaBu.JbHO. B TO e Bpems
npexMeTsl B I1y6uHe 3aHNs GYAYT CHATH C OUeHb GOJIbLIOH
Hegonepxkoil. Ecau ke dororpaduposaTs ¢ BbIIEPKKOI
4 cekyHzbl, KOTOpas Heo6XoAHMa [JIs1 paBHJAbHOH nepegauu
spKocTelf npeaMeToB B TJay6GHHe 3[1aHHs, TO H300pa)KeHHe
BCEro, YTO HaXOJAH/JIOCh HAPYXKH, OKaXeTcsl nepefepKaHHbIM
(Ha HeraTHBe YepHbIM, a Ha orneuatke — GeJeiM). [lpu
CbeMKe co CpeliHell BbIJepkKKOi —!/5 cexyHIbl — pe3yJbTa-
Tl GYAYT BCe K€ HEeYAOBJETBOPUTE/JbHBIMU: BCe OOBEKTHI,
HaXoJHBIUHeCs Ha coJjiHle, 6YAYT cHATH ¢ 20-KpaTHOH nepe-
JIepxKKOi, a BHyTpPeHHOCThL nomeleHuss — ¢ 20-KpaTHOH He-
nonepxkoil. Ha orneuaTke ¢ HeraTtHBa, CHATOro co cpeaHeli
BBIAEPKKOH, MOXKHO OGYAeT XOpPOIIO PasdHUHTb JHIb TeM-
Hble yYaCTKH MNpeiMeTOB, HAXOAMBLIMXCS OKOJO 3JaHHs,
HalnpuMep B TeHH NOA MauUIMHAMH, H CBeTJble YacTH
00beKTOB B TIJyOHHe rapaxa — (papbl MallHH, JHIa
JIIOJeH. :

ITosToMy 06BeKTH ¢ oueHb 6oJbLIOH pasHHLed B spKO-
CTAIX NpHXoAHTCS oTorpadupoBaTh C BbIAEPKKOH, KoTOopas
Tpebyercs 1Js HauboJlee BaXKHOU vacTH cHHMKa. TouHas
nepefaya pasJyIHuHi BO BTOPOCTENEHHBIX yYacTKaxX CHHMKa
penko HMeer GoJbuioe 3HaueHue. Ecau, Hanpumep, Teun
3aHHMAIOT He3HAuyHTeJbHble YYaCTKH, MCXHO CHHMAaTh C Bbl-
Hep:KKOH, pacCUNTAaHHON Ha NMpPaBHJBHYIO Mepefauy TOJbKO
OCBELIEHHOH CTOPOHBI MPEAMETOB.

BHyTpu Jeca, korma 60Jbliasi 4acTh H300paKaeMoro
[IPOCTPAHCTBA HAXOAHUTCA B Ty6OKOH Telil, HA0BOpoT, J1Vu-
ute ¢QororpacduposaTh ¢ BBIAEPKKOI, PACCUHTAHHOH Ua
u3o6pakeHHe Bcex mnoapo6HocTedt B c/Jabo OCBELIeHHLIX
yUacTKaX CHHMKa.
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BpiGop npaBuJbHOro coueranus auadparmsi
U BbiJEPHKKH

B rabauue BLiAep:kek, NpHBeNEHHOH Bbiwe (Taba. 2),
IJIs1 KaXXAOH rpynnbl 06OBEKTOB CbhEMKH, HaXOASLIUXCS B
onpefeJeHHbIX YCJIOBHAX OCBelleHHs (Ha COJHLEe, B TEHH,
BHYTPH MNOMeEIL€HHI1), YKa3aHO HECKOJIbKO BO3MOXKHBIX CO-
YeTaHHH BeJIHUMHBI, OTBEpPCTHA JAHadparMbl H  BblAEP-
HKH.

CnpamuBaercsi, Kakoe H3 3THX COuUeTaHHil Jyullie Hc-
M0.1b30BaTh JJI ChEeMKH?

OO6bIYHO MpPH 3TOM PYKOBOACTBYIOTCS MNPOCTBIM NpaBH-
JJOM: MOABHXKHBle 00DbeKTH (poTOrpaupyloT ¢ HauMeHblIeH
BBIIEPIKKOI, KaKasi BO3MOXKHA B HaHHbIX YCJOBHSIX OCBellle-
HHS (M COOTBETCTBEHHO YBeJHUHBAIOT OTBEpPCTHe AHadpar-
Mel). Ecau ke npenMeTsl CheMKH HEMOABHIKHBI, TO CHayaJa
pacCcUuTHIBAIOT BEJHUHHY OTBEpCTHsl Auadparmel, Mpu Ko-
TopoM Bce 00beKkThl GyNYT H300parkeHbl pe3ko (0 TOM, Kak
cllesath 3TO, CM. rJlaBy 4) M CHHUMAIOT C BbIIEPIKKOH, HEOO-
XOAMMOI NpPH 3TOM OTBEPCTHH AHAadparmel.

[Ipu dororpacdupoBaHHn AHEM BHe NOMeLIEHHH yalle
BCEro MNoJIb3yIOTCl CpPEeAHHUMH OTBEepPCTHSMHU JAHa-
¢parmbl (o6o03Hauenuss 5,6—8—11). Onu nponyckaiwT A0-
CTaTOYHO CBeTa, YTOObl CHUMAaTb C KOPOTKHMH BbIIAEPKKAMHU
0e3 IITAaTHBA, H B TO »KC BpPeMs MOYTH BCeraa o6ecneunBaloT
HeoOX0AHMYIO TJ1yOHHY Pe3KOCTH.

Mauape orBepcTHs auadparmbl (0603HayeHus
16—22) Hcrnosb3yOTCs B OCHOBHOM JIHLIb TOrAa, Korga He-
o6xonnMa Haubogabwas Tray6uHa peskccTd. [lpu caaGoii
OCBELLeHHOCTH MaJble OTBePCTHA AHadparMbl TpeGyioT Mpo-
NOJIKHTE/IbHBIX BBbIJEPKEK H, C/JAeL0BaTeJbHO, CBHEMKH CO
LITATHBA.

HaubGoabmee orBepcTHe avadparmMel 0O6BIYHO
IICMoJIb3yeTcst NMPH CbeMKe OBICTPO JBHXKYIIHXCH OObeK-
TOB, 4TOObl CHHMAaTb HX C BO3MOXKHO MeHbILell BbIIEPIKKOH,
a Takxe INpPH cJaboH OCBEIEeHHOCTH (HanpHMep, B KOM-
HaTe).

C KakUMH BBIIEpXKKAaMH MOXHO ¢ortorpadupoBaTh Noa-
BHXKHbIe OO0BEKTHI, 4TOOBI MX H300paKeHHe He OT.JIHYAJIOCh
MO pe3KOCTH OT H300pakeHusl HenmoABHKHLIX? HawnGoabuiie
JONYCTHMBIE BLIAEPXKKH I/ HHX YKa3aHbl B TabJauie 4.
3a To BpeMs, NOKa OTKPLIT 3aTBOP, H306parKeHHe MOABHUAK-
HOro npejaMera nepemMellaeTcss MO NOBEPXHOCTH TJEHKH.
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Ta6bauua 4

Han6oabliue ponyctumsie BHAEPKKA RIS PE3KOro H300paxeHis
NOABHXHbIX 00bEKTOB (B CEKYyHIAX)

PaccTosiuue no «6beKTa

- Hanpasaenne
O6BERTB! CLCMEH TBHA eHIES

10 u 20 M

Pacrenus, auctia
JlepeBbeB, Boja (mpu

1. 1
BeTpe) 2

—_ l/.’m

Jliopu 3a patGoroil.
AETH, JOMalIHHe ¥Kil-
BOTHbIE - Y100 Yso Yo

IMemwexon  rtpas-| K xamepe nan or
TOp KoM6aiiH  (jlojHee 100 o s
5 KM B yac)

IMoa npsizbiM - yr-
JIOM K HalpaBJeHHIo
CBEeMKH oo Yoo 1

Beryn, sesocune-| K kamepe uam or !
AHCT, JIBIACHHK, TPaM-|Hee S A R

o I
Bafi (10 20 KM B yac) :
[Toa npsiseivt yr-
JOM K HAMPARAEHHIO

CBeMKH l — Vg Lag,

AnToMOOHAb, TPOA-| K Kamepe i or
aeiflyc, JblKHHUK 11pH|Hee — Yewo ogo
\cnycKe ¢ ropsl (10
i4) ku ¢ uac)

[Mox npsMbiM yr-
JI0M K HanpaBJIeHIiio
CheMKH — — Vo

B pe3y.abrate 3TOro npu CAHMIKOM OPOLOJIKUTEIbHOI BhI-
JeprxKe BMECTO H300paKeHUs MpeaMeTa Ha CHHMKE OCTaer-
Csi paciblBYaToe MATHO.

Buiaepika qoJKHaA ObITH TeM KOpoue, yeM GhicTpee ABH-
xKercst 06bekT. BogeliGoabHBIE Msi4, NOAOPOUIeHHBIH HAaj
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CeTKOH, Ha MIHOBEHHE 3aCThiBaeT B BO3[AyXe, NpexXAe 4yeM
HayaTh onyckaTbcs. B 3TOT MoMeHT pe3koe u3obpaikeHHe
Msi4ya MOZKHO IOJYYHTH NPH CPaBHHTENbHO OOJLLIOH BbI-
JepKKe — MPUMEPHO !/so CEKYHIbl; TOT Ke MAdY B JApyrue
MOMEHTbI IBHXKEHHS MOXKHO CHSITb PEe3KO JIHIIb ¢ BbIAEPHKKOMH
/a00—!/500 C€KyHaBI, a OuUTy, GpPOUIEHHYI0 HTpPalOUIHM B ToO-
PONKH, PEIKO YHaeTcss CHATb Pe3KO Jdaxe NPH BblAEPKKe
Usoo—"/1000 ceKynabl. I1pofoKHTENBHOCTD BbIIIePKKH 3aBH-
CHT TaKKe OT PacCTOSHHS MeXJAy KaMepoH H MpelMeToM.
Ecsan Mau nposieraetr MEMO KaMephl Ha PAcCTOSIHHU O M, €ro
u306pakeHue MOXKeT MepeMeCcTHTbCSl OT OJHOTO Kpas CHHM-
Ka no apyroro 3a 1 cekynny. M3obpaxeuue msa4a, KOTOPHIH
JIETHT C TOH 3Ke CKOPOCTbIO Ha pacctostHuu 10 a,3a cekyHAy
epeMecTHTCS TOJbKO OT Kpas 10 cepefnHbl cHHMKa. Creno-
BaTe/bHO, BhIIEPXKKa JO/KHA ObITh TeM Kopoue, ueM GJnxKe
K KaMepe HaXOAHUTCS OOBEKT.

Bbigepr:kKa 3aBHCHT M OT HanpaBJeHus gBHxKeHHs. 1306-
pakeHue NpelMeTOB, KOTOpble ABHKYTCH MHMO KaMephl,
nepemeiaeTcsi MO NOBEPXHOCTH NJEHKH ObicTpee, ueM H3006-
pax<eHHe npeaMeTOB, IBHXKYILIUXCA K Kamepe U ot Hee. [las
06BHeKTOB, ABHXKYLIMXCS NMOX MPSMBIM YrJIOM K HamnpasJje-
HHHI0 CBEMKH, BBHIIEPIKKa HOJKHA ObITb MPHOJIH3HTEIBHO
BABOE KOjpOue, ueM M5 0ObEKTOB, ABHKYLUIMXCS MO Hamnpas-
JeHHI0 K Kamepe W oT Hee, nox yraoMm B 20—30° x Hanpas-
JeHHIO CbeMKH.

Kak npasuao, ayuie @oTtorpadgupoBaTh C BO3MOXKHO
MeHbllIeH BbLIAEPAKKOH, TaK KaK TPYIAHO yyeCTb 3apaHee H3-
MEHEHHUsI CKOpPOCTHM, HalpaBJeHUs IBUKEHHS H pacCTOsHHE
J0 KaKAOro 06BEKTa CheMKH.

Ecan no yc/loBHSIM OCBelleHHsl WM MO APYrofl npHYHHe
C KOPOTKOH BblIEp:KKOH CHHMaTb HeJb3sl, pe3koe H3o0pa-
’KeHHe MOJBHXKHbIX O0OBEKTOB MOXHO IOJYuYHTb, (oTorpa-
(bupys HX ¢ yBeIMyeHHoro paccrosinus. Hanpumep, kame-
pofi «JIro6uTeab» Hesb3st CHATh Geryilero yesjoBeka C pac-
CTOSIHMSL B 5 M, TaK KaK HAaHMeHbIlas BBIAEP:KKa 3aTBODa
cocraBJsieT !/y0 CEKYHABl, HO 3TO MOXKHO CcHeqaTb, GoOTO-
rpadupyst Oeryuwero ¢ paccrosHus 10 w,

B pane cayuyaes Heo6A3aTeJbHO CTPEMHTbCH K TOMY,
4TOObl CHAThH BCe ABHKYLIeecs coBepluledHo pe3ko. Hesna-
HYHTeNbHAs HCPE3KOCTh M306paKeHHd MOKeT JAaTh M[pej-
CTaB.IeHHe O JABH KEeHHH 00beKTa H.JIH ero 4acTH.
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FMABA UETBEPTAM
KAK MPOH3BOAHTb YCTAHOBKY HA PE3KOCTbDL

Haunnatomwue gororpadupoBats yacto AyMaioT, UyTo Mo-
CKOJIbKY y doToannapaTta HMeeTcsl KaKoe-To [pHCIocod.1e-
e 115 TOYHOH HaBOAKHM Ha (oKyc (Hampumep, B annapare
«JT106HTe b — MaTOBBIH KPYZKOK 3€pKaJjJbHOr0 BUIOHCKA-
TeJd), TO 3TUM NPHCNOCODJEHHEM H CJeIVeT M10/1b30BaTh: s
nepex TeM, Kak OeJaTh KaxkKablil CHUMOK. B meiicTtBHTE bHO-
CTH MATOBBI KPY>KOK MOXKET 0Ka3aTbCsl He3aMeHUMbIM TH b
B HEKOTOPBIX CJy4asix ChbeMOK (B KakKuX — OymeT cKasaHo
HHKe). B GoJbLIHHCTBE Ke CbheMOK MPOH3BOAHTL HABOAKY
C ero Momollbio — JHWb IycTas Tparta BpeMeHH. 3a TO
BpeMs, noka ¢ororpad O6ymeT NpPOU3BOAHTL HABOAKY 10
MAaTOBOMY KPYXKKY, JIerKo YNyCTHTb MOMEHT, HauboJee 1o.1-
XOAAUMH A8 CbeMKH, OCOOEHHO ecCjH O0OBeKThl ObICTPO
nepeasHraioTca. KpoMe Toro, HOCTaTOYHO JIHIIB HEMHOIO
nepenBHHYThCA OJHXKe K MpeAMeTaM CheMKH HJH JHaJjblie
OT HHMX, YyTOObI HaBOAKY MPHILJIOCH MPOH3BOAHUTL 3aHOBO.
Hakonen, noutn Ha Jm060M CHHMKe H3006pa)kaloTcd He-
CKOJIbKO OO'BEKTOB, pacmoJOXKEeHHbIX Ha pa3JHUHBIX pac-
CTOSIHUSIX OT annaparta. Ecau mpousBecTH HaBOAKY Ha OXHII
U3 HHX, TO BCerja BO3HMKAaeT COMHEeHHe, JOCTATOYHO JIU pe3-
KHM OyaeT H3o6pakeHHe OCTAaJbHBIX.

CyuecTByloT Apyrue, ropa3fgo GoJiee NpoCThle CrocoGbl
yCTaHOBKH 00beKTHBa Ha pe3kocTb. MX mpeumyiuecrso 3a-
KJI0YaeTcs, BO-NepPBbIX, B TOM, YTO OJHOBPEMEHHO C HaBOJ-
KOW Ha (OKyC yuHThIBaeTcs M rayvOHHa pe3ko H3obOpaxkae-
MOro NnpocTpaHCcTBa. Bo-BTOpHIX, NpH 3TUX crnocobax odbek-
THB yCTaHaBJIHBaeTCs Ha Pe3KOCTb 3apaHee, H nepen caMoil
CbeMKOH He MPHXOLHTCS HH TepsATb BpeMEHH Ha HaBOAKY,
HH 6eCnOKOHTbCA O TOM, UTO KaKOH-1MOO H3 NepeMecTHB-
LIHXCS1 00BEKTOB OKaXKeTcsl Hepe3KHUM. DTH crnocobbl 3aKJII0-
4alTCs B MpeJBapHTENbHOH YCTAaHOBKE Ha pEe3KOCTb [0
pacuety, nogo6HO TOMY KaK Mbl 3apanee pPacCUHTbIBaeM H
ycTaHaB/IMBaeM Bbliep:kKy. I[lpenBapuresnbHasi ycTaHOBKA
o6JsieryaetT HaBOJAKY H BO MHOTO pa3 VMeHbllaeT BO3MOK-
HOCTb Heynad.

Mpeneabl pe3ko H306paxkaemMoro NPOCTPAHCTBa

s Toro uTo6bl B JMi0OLIX YCAOBUAX ObICTPO H YBEpEeHHO
MPOH3BOAUTL HABOAKY M MOJb30BATbCS OAHHM M3 CMOCOBOB
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npeABapHUTE/bHOH YCTAHOBKH Ha Pe3KOCTDh, CJAeAYeT Mpexie
BCEro SICHO NpeiaCTaBUTb cebe, KaK BeauKa rJyOuHa pes3Ko
u3obpaxaemoro npocrpanctsa. OHa H3MeHseTCs B GOJAbLIHX

Toura
#aboduuy 9
aejxo
am

5/4.._____?

~0
Ty

‘ B

10m peskodBceom7do20m

20m regno bog gm 10n s _dg oo

oo ‘ re3x0 0m 18mde oo

Puc. 24, I'ny6nHa pe3ko u306paxkaeMoro npocTpaHCTBA NpH HaHGO.Ib-
uleM OTBepcTHH AuadparMel H HaBOAKe HAa pPasJiHuyHble PACCTOSHIISL.

npegesax ¥ 3aBHCHT MpexAe BCEro OT PaCCTOSIHUS, C KOTO-
pOTO TPOU3BOLHTCS ChEMKaA.

Ilpu cbeMKe ¢ HeGOIbIIUX PACCTOAHKHH (Hanpnmep, 1,3 x)
rayOHHa pe3ko H306pazkaeMoro MPOCTPAHCTBA HHYTOXKHA,
OHa H3MepseTcs caHTHMerpaMM. Ecau doroanmapar Haxo-
JUTCSL OT OCHOBHOTO OOBEKTa CbheMKH Ha pacCTOSIHHH
5—10 m, rayb6HHa pe3KOCTH CHJIBHO BO3pacraer, a TMpH
ChEMKe VIa/eHHbIX MPeaAMeTOB (Hanpumep. NpH HaBOJAKe Ha
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paccrosinie 20 M), 3aJlHsAS PaHAUA PE3KOCTH OKA3biBAETCSE
6eckoHeyHo faJjieko (puc. 24). PaccmarpuBasi BHUMaTe/b-
Hee 3TOT PHCYHOK, MOXKHO BHIETh, UTO PE3KO H300paKaemoe
NPOCTPAHCTBO pachpocTpaHsieTcss B 06e CTOPOHBI OT MJIOCKO-
CTH HaBOJKH, HO Ha pa3/jHuHble paccrosHus. Hanpuwmep,
NpH HaBOJAKe Ha paccTosfiHHe 5 M pe3Ko u3obpaxkaemoe Mpo-
CTPAaHCTBO pPacNpoCcTpaHseTcs B HaNpaB/JdeHHH K anmaparty
Ha 1 m, a BIalb — Ha 2 M OT MJOCKOCTH HaBOAKHU. [Ipu Ha-

Mou coemne
¢ Jua@pazmou

(4?) . /_.A__ Inybura pesxocmu  3m

\

¢

I3

. ,—-j-—\\ /77y6u~o pesxocmu - 8 m

~
~

) . De3srno Bce om 2,5 m do

Puc. 25. YBenunueHne rayGunbl pPe3KOCTH NMPH HeM3MEHHOH TOYKe Ha-
BOAKH (D M) M pa3nnuHbIX OTBepcTHsX AnadparMe. Pe3ko H3obpa-
KaeMoe MPOCTPAHCTBO ACNO.I0XKEHO MeXAY NYHKTHPHBIMH JHHHAMH,

v

_——

-aas
/
/
/

BoJike Ha 10 m pe3ko u3oGpaskaeMoe NMPOCTPAHCTBO pacrnpo-
CTpaHsAeTcs B HanmpaBJeHMH annapara Ha 3 M, a BAAJb —
Ha 10 # oT nJjockocTH HaBOAKH. TakuM o6pa3oM, ueMm 60.1b-
lie paccTOsiHHe, Ha KOTOpoe Mpou3BedeHa HaBogka Ha (o-
Kyc, TeM GoJbiie raydouHa peskoctd. OmHAKO, H3 TOro e
PHCYHKa BHIHO, YTO NPH HABOJKe Ha camoe 6oJiblIoe pac-
CTOsIHHe, Ha oo, ry6HHa pe3ko H306pakaeMoro NMpocTpaH-
CTBa He yBeJHYHBaeTcsi, a HA060pPOT, YMEHbIIaeTCsl 10 cpaB-
HeHvto ¢ rayOuHoit npu HaBoake Ha 20 m. O6GbscHseTC 3TO
MpoCTO: NpH HaBoiake, HanpuMmep, Ha 10, 15 uan 20 m pesko
13o6parkaemMoe NPOCTPAHCTBO paclpocTpaHsiercs B 06e CTo-
POHBI OT MJOCKOCTH HABOJIKH, a NMPH HABOJKE HA SC — JHUIb
B OJHY CTOPOHY, K (poToanmnapary.

C yMmeHblleHHeM OTBepCcTHS nuadparMbel ryOuHa pe3Ko-
CTH yBeJHUYHBAeTCsl MpH HaBOAKe Ha Jiob0e paccTosiHUe.
OgnHako npu HaBolKe Ha HaWMeHblilee PACCTOSIHHE MIKAJb
£1,3 #) riybMHa pPE3KOCTH TakK Ma.la, 4To Jaxe MpH AHa-
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Gbparme 22 pospacraer Bcero Ha 1 m. Binsune nuadparmel
Ha yBeJHMYeHHEe TIJyOHHbl PE3KOCTH 3aMeTHee BCEro IpH
CpPeHHX PacCTOSIHUAX HABOAKH, HanpuMmep S uau 10 u, Korza
NpH yMeHbLIEHHH OTBEPCTHA AHadparMbl r1y6HHA Pe3KoCTH
6BICTPO BO3pacTaer B 06e CTOPOHBI OT TOYKH HABOJAKH, Kak
6/MKe K KaMepe, Tak ¥ JaJjblie or Hee (puc. 25).

Cnoco6bl YCTAHOBKH Ha Pe3KOCTb

Kak moayuuth Hau6oabwyio rayGuHy pe3KOCTH

s nw6oro orBepcTisi aHadparMbl CYLMIECTBYET TaKoe
paccTosiHde HaBOJAKH, MPH KOTOPOM TIJ1y0HHAa OKa3blBaeTCst
caMoit 6o.1bio. Ec/iM npou3BecTH HaABOAKY Ha oo, TO Mepen-
HSS TPaHULla PEe3KOCTH MPOHJET Ha HEKOTOPOM PacCCTOSHHH,
KOTOpOe Ha3blBAOT runepdoxabHbM UeM MeHblue
oTBepcTHe auadparmbl, TeM GJHkKe K 06BEKTHBY Gyaer me-
pelHss rpaHHlla pPe3KOCTH, H CJel0oBaTe/]bHO, TeM MeHblle
6yner rumepdokajibHoe paccrosiHde. Ecau ke npoussectn
HaBOAKY Ha rumepdokaabHOe paccTosiHUe, TO pe3Ko Haobpa-
’KaeMoe MpOCTPaHCTBO OyAeT MPOCTHPAThCcsl BAAJb HO <O,
a 1Mo HampaBJeHHI0 K (oroamnmapary — A0 MOJOBHHbBI pac-
CTOSHHS MeXJAY NJOCKOCTbI0O HABOAXKH H (hoTOAmmapaToM.
FunepgokasbHble paccTOSIHHA, HA KOTOpPble CJaeldyeT NMpOH3-
BOJUTb HABOAKY [JIsI MOJIYUEHHUS caMoil 60J/1bLIOi T1yGHHBI
pe3KocTH, MOoKa3aHel Ha pucyHke 26. Ecsau Hanpumep, Ha
CHUMKeE HYXKHO MOJIYYHTb pe3koe H3obGpakeHue Bcex TMpen-
METOB, pacloJIOKEeHHBIX Ha paccTossHud 10 u oT anmapaTta
U Jajee (BEepXHHil PHCYHOK), TO JaxKe NPH HauGoO/blIEM
oTBepcTHH AHadparmbl 4,5 AOCTAaTOYHO YCTAHOBUTH OOBEK-
THB 10 1IKaJe paccrosHuit Ha 20 # U doTorpadupoBarts, He
3a6oTsicb o OoJlee TOUHOH HABOJAKE HA PE3KOCTb (ec/H Mo
YCJIOBHSIM OCBELIEHHsI MOHAAOOHTCS MeHbllee OTBEPCTHE, TO,
pa3ymeeTcsi, MOKHO CHHMaTb H C JIOObIM APYrHM OTBep-
CTHEM, TaK KakK IJyOGHHa pPe3KOCTH OT 3TOr0 TOJbKO BO3pa-
crer). Ecan ke O6auxKaiimuit 13 06bEeKTOB CbeMKH HaXOAUT-
csl  HeJdasleKo OT aMmnapara, HampuMep Ha pacCTOsSIHUH
3,5—4 m (uesoBeKk Ha CpelHEeM DHCYHKe), TO HJs pe3Koro
1300paKeHHsl BCEro, YTo HaxoAuTcs B 3,5 # U JdaJsiee, MOXKHO
yCTaHOBUTL Anadparmy 11 ¥ mpousBecTH HaBOAKY Ha 7 M
T I

OgHo W3 runepdoKaJbHBIX PACCTOSHHH, Ha KOTOPOE
MOXHO NPOH3BOAHTb HAaBOAKY AJs MOJyYyeHHs HauGoJbluei
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riy6uHbl Pe3KOCTH, 0003HAUYEHO Ha ULIKaJe pacCTosHHH (o-
toannaparta «JlioGurenap» kpacHoll Toukoii. Ecau npousBe-
CTH HABOAKY Ha 3TO paccTrosiiie (OHO COCTaBJISET OKOJIO
8 M) M OJHOBPEMEHHO YCTAaHOBHThL yKa3aTelb AHadparbl
IPOTHB KPACHOH TOYKH Ha lKajdle Jgudadpary (oHa Haxo-

20m
[
}

G T

PE3XO BCE 0T 3,5m

PE3IKO BCE 0T 2M

Puc. 26. Touku HaBOAKN A8 1OJMyYeHUs! HaHGObLIeH TIYGHHBI pe3-
KocTit  (pe3ko Bce OT IMepeaHell TpaHHLUB PE3KOCTH Jo Oec-
KOHEYHOCTH).

aurcs Mexnay o6o3HaveHHaMu 8 u 11, T. e. npuBausuTeNbHO
CoOoTBeTCTBYeT AHatparme 9), To Ha cHUMKe Gylaer H3oGpa-
KE€HO Pe3KO BCe, UTO HaXOAHTCS Ha PACCTOSIHHH 4 M OT anmna-
pata M najee (B COBpeMeHHBIX TaGJHUAX BBIAEPKEK M Ha
3KCNOHOMeTpax HeT o6o3HaueHHsi Auadparmel 9; AJs Toro
4TOObl He 3aTPYAHATH ceBsi pacueTaMu, Kakas e BblIepiK-
Ka HyXKHa MpH 3TOM OTBEPCTHH Juadparmbl, yKasaTesb
Anadparmpl yaoGHee yCTAHABJIMBATL He NPOTHB KpacHOM
TOYKH, a NPOTHUB HAeseHus 11).

[TpousBoauTh HaBOAKY Ha oo HeleJecoobpasHo. Ee wc-
MoJb3YIOT OYeHb peAKo, JHb Npu QororpadHpoBaHun
KPYIHBIX ydaJleHHBIX TpeJAMeTOB, HAaNpHUMep MHOTO3TaXKHbIX
3#aHHil HJH TOP, T. €. B CJyyasx, KOrla Bce 060BEKTH CheMKH
pacrnofozensl daJee, yem B 20 i oT doroannapara.
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YcranoBka no mwkace rayGHHBI Pe3KOCTH

Onas ¢poroannapara «JIo6HTeNb» JErKo H3rOTOBHTL Ca-
MOMY MpPOCTOe pacueTHoe MpUCIOCcObIeHHe — IUKady TIay-
GuHbl peskocTd. OHa N03BOJACT CPa3y CKas3aTb, KakoBa Gy-
JeT riybuHa pe3KOCTH NPH HaBOAKe Ha J060e paccTOsTHUE
H 1pHu J1060M oTBepcTHH Anadparmbl. Bosbiue toro, mkaJga

Puc. 27. lllkana rayGuHbl pe3kocts adst dortoannapara «JIo6GuTe b,

rJyGHHBl PE3KOCTH AAaeT BO3MOIKHOCTb GLICTPO PacCUMTaTh,
0 KaKUX TpefesoB CJeAyeT YMEHbIIUTb OTBEpPCTHE OHa-
(bparmbl, 4ToOH MONYYHTh PE3KOE H300PaKEHHE BCEX HYKHBIX
00beKTOB. JTOT BONpPOC OYEHb YacTo Bcraer meped (oro-
rpagoM, Tak Kak Ha MpPaKTHKe NaJeKo He 6e3pasyuyHo, C
KakuM oTBepcTHeM AuadparMbl npHjaercs ¢ororpadupo-
BaTb. YMeHblllass OTBepcTHe AuadparMbl, Mbl BbIHYXKIEHHI
yBeJHUHUBATh BBIAEPKKY, a 3TO He BCerja Bo3MOXKHO (HanpH-
Mep, NPU Cbe€MKe TMOJABHKHBIX 00BEKTOB) HJM CBS3aHO C He-
yao6cTBOM: HHOTAA amnnapaTt MNPHXOJUTCS YCTAaHABJIMBATH
Ha wraTHB. [TosToMy BaxKHO 3HaTb, O KAKOH CTENEHH MOX-
HO yBEJHYHTb OTBepCTHe AHadparmsl, YTOOB I1yOHHA pe3-
KOCTH '6BlJIa JOCTATOYHO.

CamopesbHas WKagaa riayGHHbI Pe3KOCTH AJs (oToanmna-
pata «Jlio6utenb» H300pakeHa Ha pucyHke 27, Oma
COCTOMT M3 ABYX MOJABHIKHBIX KPYTrOB C OOILIMM LIEHTPOM; Ha
66/blIeM U3 HUX HaHeceHa lLUKaJja PacCTOSIHHH, a HAa MeHb-
uleM — 1IKaJzaa rJayGuHbl Pe3KOCTH, MPHYEM OJHA LIKaJa Mo-
JKeT mepeMel|aTbcsi OTHOCHTENbHO ApYyroi. PucyHok ciaeayer
BbIpe3aTh, HAKJIEHUTb Ha KaPTOH U Ha HECKOJbKO YacoB MOJIO-
XKHTb MOJ Npecc, YToObl KapTOH BIIOCJAEACTBHH He KOPOOH.I-
cs. 3atem Bblpe3aTb o0a Kpyra, IIPOKOJIOTh OTBEPCTHA B
LeHTpaxX, 00603HAaUeHHbIX 3HAYKOM -, H IPHKPEMHTb MeHb-
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WHA Kpyr cBepxy, 4ToGHl OH MOT BpalllaThbCs; MpOLle BCETO
NpoAeTh B HUIJIy MPOUYHYIO HUTKY U 3aBs3aTh o6a ee KOHIa
6OJIbLIEM  y3€JIKOM; IMPOKOJIOB 00Ga OTBepCTHs, OTpe3aTh
HUTKY H 3aBsi3aTh pa3pe3aHHble KOHIB JPYTHM Y3eJKOM
BO3MOKHO IJIOTHee.

[lIxasa ryyOHHBI PE3KOCTH COCTOMT H3 MeJIeHWi, HaHe-
CEeHHBIX 10 OKPYKHOCTH B 06Ge CTOPOHEI OT yKa3aTeJsi TOUKH

Puc. 28. OnpeneneHne rpaHul, Pe3KOCTH MO LIKaJe TJIYGHHHL.

A —npn HaBogke Ha 5 m u nuadparme 4,5 pesko H3oGpaxaet-

ca Bce B npenenax ot 4 go 7 m. 5 — npu To# XKe TOUKe HABOIKH

1 anadparMe 16 unsobpaxaercs pe3ko Bce oT 2,5 u 10 Gec-
KOHEUYHOCTH.

HaBOJAKH (4YepHBIH TPEyroJbHHK); AeJeHHS ILIKaJabl BMNpaBo
OT yKa3aress o603HaueHbl TaKHM ke PAgOM HUPpP, KaK H
JleJIeHHsT BJIeBO OT Hero; o6a psxa uudp npeacTaBsioT CO-
6oii o6o3HaueHusi afuadpparm — ot 4,5 no 22. Kaxnable nsa
JleJleHHsl LIKaJbl, HaXoAsllyecs cJeBa W CrpaBa OT yKa3a-
TeJil TOYKH HAaBOAKH H 0o603HaueHHble OJHHAKOBBIMH IH]-
paMH, MOKa3biBalOT MEPeAHIO H 3aAHIO TPaHHIBl PE3KO-
ctd npu dororpadupoBaHUH C [daHHBIM OTBEPCTHEM JHa-
¢parMel. Eciii, HanpuMep, yCTAaHOBHUTh yKa3aTesb TOUKH Ha-
BOJKH NPOTHB JEJEHHS 5 M, TO Hde/JeHHs WIKaJbl I'JyGHHBI,
o6o3Havawwue guapparmy 4,5, 0KaxyTcsl [IpOTHB AeJeHHS
4 1 7 m Ha lIKaJe paccTOsHHi. DTO O3HAuyaer, YTo IpH
HaBoJke OOBEeKTHBA Ha 5 m U cbeMKe ¢ nuHadparmoi 4,5
pe3ko u3obpaxkaercss BCe, UTO HaXOUHTCs B npepenax or 4
00 7 m or KaMepbl. He n3MeHsiss TOUKH HAaBOAKH, Ha LIKaJie
PacCTOSAHHIA MOXHO MPOYecTb, KaKoe NMPOCTPaHCTBO H306pa-

84



xaercs pesko npu ¢ororpadHpoBaHHH C JOGBIM APYTHM
oTBepcTHeM auadparMel (puc. 28) mpH cbeMmke:

c nuadparmoit 5,6 pesko Bce oT 4 1o 8 u;
¢ Auapparmoit 8 —ot 3,5 g0 104;
¢ auapparmoit 11—ot 3 1o 15—174;
¢ auagparmoii 16 —or 2,5 # g0 oo;
¢ auadparmoii 22 —ot 2 # g0 oo

[Mpoussens HaBOJAKY Ha OJHH H3 NMpPEAMETOB ChHEMKH, 1O
IIKaJje MOXKHO Yy3HaTh, KakHe Jpyrue npeametbl OyAyT
M306paxkeHbl Pe3KO MpPH 3TOl TOYKE HABOAKH H CheMKe C TeM
WJIH IpYrHM OTBEpCTHEM AHadparmbl.

B npakTHKe CbEeMKH WIKaay TNyGHHb DPE3KOCTH MOXKHO
HCII0Nb30BAaTh TakkKe U Ho-gpyromy. [1pu ee momounu Jerko
Ha#TH camoe 6GOJblLiIOe OTBEPCTHe AHAdpParmel, NpH KOTOPOM

HISOMBEERES R

b B

Puc. 29. Kakx nopo6path HauGoJbliiee OTBepCTHe AHadparMel H ycra-
HOBHTb 00bekTHB QoToannapata «JIoGHTelb» MO ILKale IAYGHHB 174
pesKoro H3o06pa)eHHsi BceX NpPeAMEeTOB Ha PacCTOAHHH OT 3 10 5 m.

A u B — onpepesnenne Haubosbwel nuadparMbl Mo CcaMoOLebHOH wIKajde rayGH-

Hbl pe3KOCTH: 0OpH AuadpparMe 4.5 raybuHa pe3KocTH HemocraToyHa (o1 3 10

4'/, m), npu nuadparme 56 peako Bce or 3 40 5 M. B — ycranoBka 06beKTHBa B
Takoe e MOJOXeHHe, KaK MoKa3biBaeT npu6op.

GyayT pesko H300pakeHbl Bce OObLEKTHl, H OINHOBPEMEHHO
HalTH paccTosiHMe HABOAKH, HAa KOTOpoe CJeldyeT yCTaHo-
BUTh 00beKTHB anmnapara. lllkana ray6HHB pe3KOCTH OTBe-
yaeT Ha 3TOT BOMNPOC MPOCTO: YTOOBI ONpeae]HTb TOUKY
HABOAKHM U OTBepCTHe AHadparmel, HeoOXoauMble NJS pes-
Koro H306pa)KeHusi, JOCTATOYHO YCTAaHOBUTb WIKaNy TakK,
4TOGBl PacCTOSIHHSL 1O OGJHIKHEro H JaJbHero MpeiMeToB
0Ka3aJiMch MeX/y ABYMS ee OJHHAKOBBLIMH AEJEHHSMH.
IMpennosioxkuM, 4yTo HeOGXOAUMO CHATH Pe3Ko Bce Mpel-
MeTbl Ha paccTosHHH OT 3 Ao 5 M. UTo6bl Hafitu Han6oJb-
lee oTBepcTHe Auadparmsl, NPH KOTOPOM 3TO BO3MOXKHO,
nocTynaloT Tak. Jlepoe Ae/eHHe WKajbl TIayouHb 4,9, Ko-
TOpoe yKasbiBaeT MepeiHIol0 T[PaHULY PEe3KOCTH MpH Hau-

85



foabliell guadparMe, yCTaHABJAHBAIOT NPOTHB OTMETKH 3 M,
T. €. IDOTHB PacCTOSIHHA 10 OJNHKHero mnpeaMera CbeMKH
(puc. 29,4). l1pasoe genenue 4,5 okaxKercs MPHU 3TOM MEXIY
OTMeTKaMH 4 m u 5 m Ha 1ukajge paccrosuuii. OueBugHo,
uro npu QortorpadupoBanun ¢ Handosblueil mnHAdparmoi
raybuia peskocTH HegocTatouHa. Ecam ke MBI yCTAHOBHM
TPOTHB pPACCTOSAHHS A0 OJHMKHero nmpeaMera oO0o3HaueHHe
cJelylolllero, MeHbluero oTBepcTHsi JAuadparmbl — 5,6, TO
Lipyroe o6o3HaueHHe 5,6 oOKaXKeTCHs NPOTHB OTMETKH & M
{puc. 29,5). CnenoBatesbHO, 3Ta AHadparMa u Oyner ca-
MBIM GOJIBIIKMM OTBEPCTHEM IJIsI Pe3KOro H300paxkeHHs Bcex
NpeAMeTOB, PACIMOJOKEHHBIX Ha PacCTOSHHH OT 3 H0 & M
oT ¢oToanmapara.

Teneps miist cheMKM ¢ HalimeHHOH AHadparmoii ocraer-
Cs YCTaHOBHTb OOBEKTHB KaMepbl B TaKoe Ke IOJNOXKeHHE,
KaK yKas3blBaeT NpHOOP, T. €. Ha pPACCTOsiHHe, HECKOJbKO
MeHbluee, yeM 4 #. He caenyer cMyliatbes TeM, YTO Tako#
OTMeTKH HeT Ha I1iKaje pacCTOossHHH oObektuBa. Paccmar-
puBasi WKaly rayOHHBI Ha caMmojenbHOM mpHOope, Jerko
3aMeTHTb, YTO yKaszaTeJb TOUKH HABOAKH HAXOMHTCSH TOUHO
nocepeinHe MeXAy [ABYyMS ee OIMHAKOBBIMH JeJeHHAMH
(B manHoM mpHMmepe Mexay Aedenusmu 5,6). Ecau B3ris-
HyThb Ha LWIKaay paccTossHHi mnpubopa, MOXKHO CKa3aTb
HHAue, — YTO yKasaTeslb TOYKH HABOAKH pacrojaraercs
KaK pa3 [ocepeiuHe MeXAy [JeJeHusIMM 3 # H S M
(puc. 29,5). IlosToMy A5l yCTaHOBKHM OODBEeKTHBA B TaKoe
XKe MOJOXKEeHHe, KaK YKasblBaeT caMoJeJbHblii npubop, K0-
CTATOUHO MOBEPHYTb OOBEKTHB TakK, YToObl OTMETKH 3 M H
5 m OBLIH OJHHAKOBO AAaJIEKO OT yKasareJs TOUKH HABOIKH
(puc. 29,B). Tlpn TakoM mMOJOXKEHHH OGBEKTHBA MNepes
caMoll CheMKOH yxKe HeT HYXJAbl MPOBepsTh NPABHJIBHOCTH
HaBOAKH: Bce mpeaMmeTshl OyayT H3o6paxKeHB pe3ko, Kak Obl
OHH HH MepeMellaHCh B NpeAeaax oT 3 A0 5 M, a 3TO HaeT
BO3MOXKHOCTh BhIOpaTh JYYlIyI0 TOYKY AJst dororpadupo-
BAHHUS ¥ TPOHU3BECTH CHEMKY B HYKHBIH MOMEHT.

HMuorpa A/si mosyyeHHss JOCTAaTOYHOH TJYGHHEI pes-
KOCTH TPHXOAMTCA YMeHbIIaTh OTBepCTHe AHadparMel Ha-
CTOJILKO, YTO HeoOxoauMasi BblAepXkKKa OKa3heBaeTCs CJHLI-
koM Oodapuioft. Ecau mno 3Tofi NpHYyHMHe HeXeJaaTelbHO
YMEHbLIATh OTBEpPCTHE JHadparmel, MOXHO HaHTH JpYro#
BHIXOJ — YBEJHYHTL PAcCTOSIHHE MeXAy KaMepoi H rJaB-
HBIM 00beKTOM ChbeMKH. B pesysabrare 3TOro raybuHa pes-
KOCTH TaKe Bo3pacrerT.
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[Tpu momomu wWKaIbl IIYOHHBL J€rko paccyuTaTh, Ha-
CKOJIbKO CJieyeT OTJaJHThCsl OT MpeiMeToB CheMkH. Ha-
mpuMep, liKasna MOKa3biBaeT, uTo /s pe3Koro HaoOpaxc-
HHUSl BCEX NpPeAMETOB Ha pacCTOSIHHHU OT 3 A0 7 M HeoOXo-
nuMo  (QororpadupoBath ¢ auadparmoil 8, a ycaosus
OCBellleHHs] MO3BOJISIOT CHUMATb JHIUb Npu AHadparme 5,6.
Ecan oToxBUHYTBbCS OT 0OBEKTOB Ha MeTP JaJjblile, OHH
OKaXyTCA Ha paccTtosinuy oT 4 10 8 # u 6GymyT H3o0paxe-
HBl pe3ko npu puadparme 5,6; npu sToM, pasyMmeercs, NpH-
JeTcst U3MEeHHTb TOUKY HAaBOJAKH, KaK YyKa3biBaeT LIKaJja
rJIVOUHBL,

[Ipn ycraHoBKe OO0BEKTHBA IO lIKaje IMyOHHBI pe3Koc-
TH HeT HUKaKO# HeoOXOAMMOCTH TOYHO H3MEPHATh pPaccros-
1ids1 qo OJIM:KHEro M JajbHero npegMeTroB cbeMKH. Paccrosi-
HHe A0 IIpeiMeTOB, PacloJIOKEeHHBIX aaJjdee 3—4 M, BHOJHE
JOCTATOUHO H3MEPUTh NMPHUOJU3HTENbHO, HA TJas.

MocTosiHHas yCTaHOBKa Ha Pe3KOCTb

Ecau ¢otorpaduposaniie NPoH3BOIUTCA MpPH AOCTATOY-
HOW OCBELEHHOCTH, KOTopasi I03BOJIseT CHUMAaTh CO Cpel-
HMUMH OTBepCTHSIMU AuadparmMbl — 8 uau 11, To mas 6osb-
IIHHCTBA ChEMOK MOXKHO HCHOJb30BaTh JHUIb [JBa pPaccTosi-
HHS HAaBOJKH, HMelolHecs Ha 1KaJe obbekTuBa: 5 # u 10 u.
Jeso B TOM, UTo pacCTOsiHHe, ¢ KoToporo Mbl (oTorpadu-
pyeM, CBsi3aHO C BeJHUYHHOH caMHX 00bekToB cpeMkH. Ha-
npuMep, AepeBbsi H A0Ma MOTYT MOMECTHTbCSI Ha CHHMKe
LIeJIMKOM TOJIbKO TIPH YCJOBHH, YTO €CJAH PacloJdoXKHTbCS
oT HuX He Ganxke 10 M; A5 CbEMKH TPAKTOpa HJM aBTOMO-
6usst Heo6X0aUMO OTOHTH Ha 6—7 M, a NI CbeMKH Tpyl-
nel Joged — 1Ha 4—5 m ot Hux. Ilpu dororpaduposanuu
C 3THX PACCTOSIHHH Co CpeAHHUMH (MJIH MaJbiMH) OTBEPCTHS-
MM AuadparMbl HET HYXK/Jbl NPOH3BOLHTb HABOJAKY Ha pes-
KOCTb Hepel KaXAbBM cHHMKOM. [asi peskoro wnsobpaxke-
HHSl JOCTATOYHO YCTAHOBHUTh OOGBEKTHB HAa OAHY H3 «IIO-
CTOSIHHBIX» TOYEK HaBOAKH (5 M, KpacHYIo Touky uiu 10 x)
u ¢dororpadupoBarb Bce, 3a00TACh TOJBKO O TOM, YTOObI
00beKTH He oKa3aJJuch OJuXKe MepelHed TpaHHLUBl pe3s-
koctH. [1pu cpenHux orBepcTHsX AHadparMbl C NOCTOSHHOH
HaBOAKOH MOXHO (pororpadupoBaTh Bce NpeaMeThl, pacro-
JoXKeHHble He 6auxke 3,5 M or (oroanmapara, a B 60Jb-
[LHHCTBE CheMOK 3TOr0 BIOJHe aocTaToyHo. [l ycTaHOB-
KM Ha Pe3KOCTb HHXKe NpHBeJeHa Tabauuna 9.
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Ta6nuua 5
YcraHoBKa Ha pe3KoCTb

Cnepver YCTaHOBHTL
Jlna peskoro H3oOpakKeHHsi BCeX O6BbeK- AVeT ¥

TOB, HaXOASIL{HXCA OT KaMepbl Ha xuabparmMy Ha
PacCTOSHHH: OGBEKTHB Ha OTMETKY | " oGognauenue
Or 3,5 10 10 m 5m 8
oT 5 M 10 o 10 & 8
oT 4 M J0 o 8 u 11
(KpacHast TOuKa)

C nocTOsSIHHOH YCTaHOBKOH Ha pe3KoCTh MOXHO ¢oTo-
rpadupoBaTh oOliMe BHABI MECTHOCTH, 30aHHS, MallHHBI,
rpymmel Jjiogel, :KUBOTHBIX u T. M. [locTosHHass HaBogka
upe3BBIYaliHO 0OJlerdaeT cbeMKy, Tak Kak ¢otorpady Boob-
lle He TMPHUXOAHTCS 3aTpayduBaTh BPEeMEHH Ha YCTAHOBKY
o6bekTtuBa. Bce BHUMaHue ¢ortorpada nepen chLeMKoil H B
MOMEHT CbEeMKH MoxkeT OblTh oOpalleHo Ha TO, Kak pacro-
JIOXKeHbl B Kalpe H300pa)keHHs 0OBEKTOB CbeMKH, Ha Bhl-
60p HaubOoJee MOAXOASLEr0O MOMEHTA CbHEMKH, a 3To 0CO-
0eHHO Ba)XXHo NpH (ororpadupoBaHHH TOABHKHBIX 00b-
ekToB. EIHHCTBEeHHOe, 0 ueM IPHXONHTCS 3aBOTHTbCA NpU
CbeMKe C MOCTOSAHHOH HaBOAKOH, 3aK/JIOYaeTcs B TOM, 4TO-
Obl B Tpejesbl CHUMKAa He MOMalH OO'bEKTHI, PACMOJIONKEH-
Hele OJiHXKe mepegHeil IpaHULBl PE3KOCTH.

HaBoaka NMpH CbEMKe MNOABHIKHBIX 00beKToB

[ToxBuKHBlEe 0OBEKTBl MOIYT NepeMellaTbCsi 10 Hampas-
JieHHIO K ¢oToanmapary HJau oT Hero. ILjisi Toro uto6nl oGec-
NeyuTh NPAaBUJIBHYIO HABOIKY, NIPU KOTOPOH OHH OKasaJHuCh
Obl HaBepHsIKAa B Npefesax pesko H300paxKaeMoro NpocTpaH-
CTBa, HCIOJAb3YIOT JBa cmocoba.

Ecau ycioBHSL OCBellleHHs! ¥ YYBCTBHTEIbHOCTb IJIEHKH
Jal0T BO3MOXKHOCTb (hoTorpacdMpoBaTh IpPH KOPOTKHX BHI-
JepXKax CO CPeAHHMMH HJH [a)Xe MajJbiMH OTBEPCTHAMH
auadparMbl, To pPAacCYHTHIBAIOT MNPUOJU3HUTENbHO, B KaKHX
npenesax MOTYT NEPeMeCTHThCS O00BEKTHl, H YCTaHABJAHBAIOT
00beKTHB Ha OJHY H3 NOCTOSIHHBIX TOUEK HABOIKH HJH C IIO-
MOUIbIO HIKaJbl T.1yOGHHBI.
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Ecau ke npuxoautcs ¢ororpacduposats ¢ 60JbIIAM OT-
BepcTHeM auadparMbl, To NpH CbeMKe. 0GBEKTOB, KOTOpbIe
JBUXKYTCS B oONpegeJeHHOM HalpaBJeHHH (aBTOMOGHJIb,
Tpaktop, KoM0OafiH, newuiexon), MOXKHO 06eCleUnTsL HpaBHJIb-
HYIO HaBOAKY Ha pPe3KOCTb CJAeAYIOLUM MpueMoM. Bei6pas
TOYKY ChHEMKH, POH3BOAAT HABOAKY HA PE3KOCTb Ha KaKoOM-
Jau60 HEMOABHKHBIH NpelIMeT, HAXOMSAUHACA B TOM MecTe,
raie HaMmeueHO cdoTtorpadupoBaTh NPHOJHIKAWOIHUACT HIH
yransouwunics o6bekt cbeMku. CnycK 3aTBOpa HaXHMaloT
B TOT MOMEHT, KOT[Ja ABUXKYHIUHCA 0ObEKT CheMKH MOpaB-
HAEeTCS C HeMOABHXKHBIM NpPEeIMEeTOM, Ha KOTOpBIfi npousse-
JdeHa HaBoJAKa. ITo mo3BoJseT (oTorpadHpoBaTh C VBEJH-
YeHHBIMH OTBEPCTHSIMH JAHadparMbl H OCOOTBETCTBEHHO
YMEHbIIEHHBIMH BhIIEPXKKaMH.

HaBoaka nmo MaToBOoMy KpPyXKy

[Ipenmetsl, pacnoJsioxeHHble 6iHxke 2—3 # or doToan-
napara, ¢ npeiBapHTeNbHOH YyCTAHOBKOH Ha pPe3KoCTb OGBIY-
Ho ¢oTorpacdupoBaTh He ypaaercsi, Tak Kak I1yOWHa pe3s-
KOCTH TMpH HaBOJAKE Ha 3TH PacCTOSHHUS OoueHb Maja. B atux
cayyasX M HCIOJbL3YyeTCSl MaroBBIl KPYXKOK 3epKaJbHOro
Buaouckarenas. OTBepctie auadparMbl, AOCTATOYHOE AJSA
peskoro H306pa’KeHHS OCHOBHOTO 0ObeKTa CbEMKH, IPH
3TOM MoabupailoT mo Wikane ray6uusl. [as Haubosgee Tou-
HOfl HaBOZKH cJeigyeT IOJb30BaThCsl JYNOH, a caMylo Ha-
BOJAKY MpPOHU3BOAUTL 110 TAKUM yuacTKaM 0ObeKTa CBHEMKH,
V KOTOPBIX MOXHO YeTKO Pas3/jHyUTh HX OUepTaHHA.

W3 Toro, uto 6bl10 cKa3aHo o crmocofax yCTAaHOBKM Ha
pesKocTb, MOXKHO cjAelaTb TaKHe BBIBOJBI:

1. Ins nonydeHuss HauboJbliedd TJyOHHBI pe3KOCTH
cleayeT MPOH3BOAHTb HABOAKY Ha Trunepdokxa/bHble pac-
CTOSIHHSA.

2. llnsi  cbeMKH OOBEKTOB, pAaclOJIOXKEHHBIX JaJjee
3—4 M or annapara, yio6GHee H HalexKHee BCEro NpoOU3BO-
JAUTh NpeABApHUTEbHYIO YCTAHOBKY Ha pPe3KOCTb, HAa OXHY
M3 MOCTOSHHBIX TOYEK HABOAKH HJIH MO lLIKajde IJIyOGHHBI.

3. OObekThl, pacrnoJoxKeHHble OGauxe 2—3 M, cJjaeayer
dororpadupoBaTh ¢ HAaBOAKOH M0 MaTOBOMY KPYXKY C
yYeToM TayOHHBI PE3KOCTH MO LIKaJe.

[MpousBoast ycTaHOBKY Ha pe3KOoCTb, CJeayeT 3aAaTb
cefe BoMpoc: BCe JIM Ha CHHMKe Heo0XOIHMoO TepefaTh pes-
ko? OTBer MoKeT ObIThb COBeplLIEHHO pa3JHUHbIM; OH 3aBH-
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CHT OT LlesiH, KoTopylo npecieiyer ¢otorpad. O Haubosb-
el rayOMHe pe3KOCTH cJeiyer 3a00THTbCS, KOTrjaa Bee
npeaMeThl, Nonagaioliie B IoJie 3peHHst allapara, OJHHa-
KOBO BaxHbl. Ec/H e npenMeTsl, pacrnosoxKeHHble BLAJH,
uiu QoH, Ha kKoropoM H306pazKaercsi OCHOBHOH 0OBEKT
CBEMKH, He HMEIOT CYLIECTBEHHOTO 3HAUEHHS, HX MOXKHO
HaMepeHHO I0Ka3aTb MeHee pe3ko. OcTaBissi HepPe3KHMH
BTOpPOCTeNeHHble geTastH, (pororpad cocpeioToyHBaeT BHH-
MaHHe 3DHTeJsl Ha TJaBHOM OOBEKTe.

B To Xe BpeMs caeayeT no3aGoTHTbCH O TOM, 4TOOHI
uszobpaxeHne BceX OOBEKTOB, HAaXOJALIMXCA Ha TNepenHeM
miade, Oblio pe3kuM. Bce, uro Haxoautcs BOAH3H OT anma-
pata MW M03TOMy H3006paxaercs HauboJsee KpYIHO, MpH
B3IVIsile Ha CHHMOK INpHBJeKaeT BHHMaHHe B NePBYIO oOdye-
peas.

B KH3HH MBI BHAMM INpeiMeThl, HaxoAsuiuecs BOJH3H
oT Hac, Haubojee ortuernHBo. IToaToMy Hepeskoe H3o6pa-
sKeHue JIOGBIX MpeaMeTOB Ha MepejHeM IJlaHe CHHMKa BCe-
ria BOCIDHHUMAETCH, Kak HeAOCTaToOK.

FTIIABA NIATASA

KAK BbIBUPATDL JIYYIUUE TOYKH CBHEMKH
U OCBEUWIEHHE

CbeMka — mepBas U HaunOoJiee BaxHas 4acth pabor, B
pesynbraTe KOTOPBHIX MosiBasieTcst (poTorpacduyecKHii orme-
yaToK. UMeHHO 31€ech, NpyU cCbeMKe, BO3HHKAeT 0CHOBA CHHM-
Ka — ckpbitoe (ororpaduyeckoe wusobpaxenve. Ouo co-
3jaeTcsl CBETOM MI'HOBEHHO, 4Yallle BCero B TeuyeHHe joJield
CeXYHABL, TOrAA Kak BCs mocJenyioiiasi ropasfo Gosee 10J-
ras 4 KponoranBas o6paboTka JiMIIb BLIBASIET TO, UTO
3alleyaTyie/ocb B CBETOUYBCTBHTEJBHOM CJIOE.

PesyabTaT chbeMKH BBISICHSETCS He cpasy, a JHWb Mocsae
NposIBJIeHUS; HepegKo JoNnylleHHas owmuOKa oOHapyXH-
BaeTCA ellie No3:Ke, Nocje TOro Kak CcjiesnaH NepBbli OTneua-
TOK, T. €. KOTZa MOBTOPHTb CheMKYy TPYAHO, a NMoAyac H He-
Bo3MoKHOo. M3oOpaxkeHHe, cOo3LaHHOe CBETOM, Helb3st [0O-
IONHHTb; K CHHMKY Hesb3si NpubaBUTh HH noppoOHOCTEH,
KOTOPBIX He ObLIO0 BHAHO B MOMEHT CbeMKH, HH TOro, 4TO
ocTasioch 3a mpegegaMd CHHMKA. Heslb3s H3MEHUTb B3aHM-
HOTO PacloJIoXKeHHsi H300paxKeHHBIX 00beKTOB; Bce OHH Oy-
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AYT BMAHBL B TOM IOJIOXKEHHH, B KAKOM HaXONUJHChL B MO-
MEHT cIlycKa 3aTBopa.

Bce 310 TpebyeT BHMMAaTEAbHOH NOATOTOBKH K ChEMKE.
Her Goabuio#t ciioxkHOCTH B TOM, 4TOOBI HANpPaBUTh O0DBEK-
THB Ha NpeIMeTHl M HaxaTb Ha CNYCK 3aBeLEHHOro 3aTBO-
pa. OnHako npu TakoM crnocobe AEHCTBHH TPydO paccu-
THIBATh, UTO CHHMOK OyHeT MOX0X Ha TO, UYTO MBI BHIeJH
B HeiicTBUTeabHOCTH. Ecin He moaymarth, Kak pacnosoxe-
HBl (oTorpacdupyemMble NpeiMeThl, €CAH He OLEHHTh, Kak
OHH OCBEILeHBl, OOBEKTHB C MeXaHHYECKOH TOYHOCTHIO Ile-
pexpacrt H To, 4To OblJIO AJs Hac HanboJiee BaXHO, H TO, UTO
He HMeJI0 HHKAKOro OTHOLIEHHS K Iesu cbeMKd. Poroanna-
par — 3To JHLIb HHCTPYMEHT, KOTOPHI B pykax ¢ortorpacda
[I03BOJISIET 110Ka3aTh TO, YTO BUIHT UeJOBEeK B AeHCTBHTEJb-
HOCTH, JaeT BO3MOKHOCTb NepefaTh ero 3pHTeNbHOe Mpel-
cTaBjeHHe o. NpeaMeTax. HeM BHHMaTeJbHee IPOBECTH 3Ty
YyacTb MOATOTOBKH K CbeMKe, TeM OoJibliie YBEPEHHOCTH B
TOM, YI0 ee pe3yJbTaT — MPOSABJEHHBLII W OTIeyaTaHHBIH
CHHUMOK — OyJer oTBeyaTh LeJH.

CyitecTByeT GoMblliasi PasHHIA MEXKAY TEM, KaK Mbl BH-
JUM TpPEAMETHl, U TeM, KaK OHH H300paxaircsi O0ObeKTH-
BOM (potorpaduueckoro anmnapara. Hnas Toro uto6b BULETH
ac6oil npeamer, HeoGs3aTelbHO HAXOAMTbCS Ha olpene-
JIEHHOM pPacCTOSIHMM OT HEro, Mbl MOXEM BHIETb €ro ¢ ca-
MBbIX Pa3JHUYHBIX PAcCTOSHHUH, ¢ TOH pasHHIeH, 4To H3IanH
Jlerue OXBaTHTh IJ1a3oM oOUIHI BHA npeiMera, a BOJIU3H —
paccMoTpeTh €ro MenkHe AeTatd. BO3MOXHOCTH BHIETh C
pPasJHYHBIX PAacCTOSHUA OOBACHSETCA TeM, UYTO 4YejaoBeye-
CKHII ryla3 MOJKeT HCIO0JIb30BaTh CaMble pasJHYHBIE YIVIBI
3peHus. HenoaBuxKHBIH yesoBeyecKHH IJ1a3 MOXKeET UYeTKO
pasnuyaTth NpPeAMeThl B Npefesaax OYeHb HeGOJBIIOro Yria,
B BepillHHe KOTOPOTO HaXoauTcs 3payok riasa. OpHako
OAHA M3 OCHOBHBIX 0COOEHHOCTEH Hallero 3peHHs 3aKJIo-
yaercss B TOM, YTO IJ1da3 HUKOrJa He OCTAeTcsi HeMoABHK-
HbIM, a HeNpepbIBHO H3MeHseT HanpaBjJeHHe 3peHus. Ha-
MpHMep, NMPH YTEHHH CTPaHHLbl KHHTH Mbl HEIPEPHIBHO Iie-
peBOOUM I1a3 BAOJb CTPOKH, 3aTeM BO3BpallaeMcsl K Ha-
yaJly HOBOH CTPOKH H T. . TOUYHO Tak Ke Mbl BUAUM H BCE
ocraJibHble IpeaMeThl, HalpasJass rJaas To Ha OAHY, TO Ha
IPYrylo 4acTb NpocTpPaHCTBA mepexn HaMu. Baarogaps sTo-
MYy MBI MOXeEM, Jaxe He MOBOpauMBas TrOJOBBI, BHAEThb
npegMeTbl B lipedesax oueHb OoJdbuioro yraa, no 110—
140°;, ¢ nmo6oro Mecra B 3PUTEJNbHOM 3aje Mbl MOXeM BH-
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IEeTh OTHeJbHbIE MpPeAMETHI, JIOAEH WUJH BCIO CleHY, B 3aBHU-
CHUMOCTH OT TOrO, Ha uTo obpallleHo Haille BHHMaHHe. B To
XKe BpeMsi HaOJIIOJeHHs MOKa3biBAIOT, YTO 4allle BCEro Mbl
HU3MeHsIeM HampaBJ/eHHe B3IJisfda B Npegesax CPaBHUTEJIBHO
se6GonbluX yrao3, odbluHo He Gosee 20—30°.

®ororpaduyeckuii 06BLEKTHB, B OT/IHYHE OT rJjasa, H30-
GpaxaeT Ha CHUMKe 4acTb MPOCTPAHCTBA B MHpelesax He-
M3MEHHOTO yriia; MJjast KaMmephl «JI00HTeNnb» ¢ KBaJApaTHHIM
(opMaTOoM CHHMKA 3TOT yroJa cocraBjasieT 40° Kak Mo ropu-
3GHTaJH, TaKk H 10 BepTHKadd. HM3oOpaxkenne obGbekTa
ChEMKH He NMOMECTHTCS HA CHHMKeE, €CJH PacloJIoKHMTh Ka-
Mepy cauiikoM OJIM3KO K HeMy; Hao60pOT, INpPH CBEMKE C
CAHILKOM GOJIBIIOro paccTosiHus ero u3obGpaxeHue Oyner
HeGOJMBLIMM, a OCTAJbHYIO 4YacTh CHMMKa 3aiiMer H3o0pa-
KeHde JpYrdx NpenMeToB, KoTopble npu Qororpaduposa-
HHM ¢ GJIM3KOTO pAacCTOSHHA HaXOAATCS MO3aAH KaMephbl
uau cGoKy OT Hee W He BUAHH Ha cHuMKe. [losatomy npnu
toTorpadMpoBaHHH MPHXOAUTCS MepeMellaTbCss C KaMepoH
6auxe K oObeKTaM HJIH Aajibllle OT HHX, BbIGHpass HaWJayuy-
Ilee paccTOsIHHe, IIPH KOTOPOM B Tpexesax yriaa H3obpa-
XKeHHsi 00beKTHBA MOMECTATCA HMEHHO Te NPeaAMeThl, KOTO-
phie Mbl XOTHM MoOKasaThb Ha cHHMKe. He cnenyer 3a-
6LiBaThb H TOTO, YTO, pacCMaTpuBas MNpeaMeThl, Mbl BHIHM
HX C PasJHYHBIX TOYEK 3PEHHS, TOTZa KaK Ha CHHMKe OHH
BUAHBE TOJBKO C OXHOH TOUKH — C TOH, B KOTOpPOH Haxo-
auica  ¢oroamnapar. JloctaToyHo HeMHOro HnepeMecTHTb
KaMepy HJH He3HayHTeJbHO H3MEHHTb HalpaBJeHHe CbeM-
KH, 4ToGbl B Npenenax CHHMKAa B3aMeH OLHHX OOBEKTOB
nosisuanchy apyrue. IToatomy Bcerna Heo6xoguMo mHpoay-
MaTh, Kakas M3 OECUMCJEHHBIX BO3MOXKHBIX TOUEK ChHEMKH
MO3BOJIMT Jyullle MepeiaTh OpeicTaBaeHHe o ¢ororpadu-
pyeMblX NmpegMeTax, a 3TO MOXHO CAe]aTb TOJNbKO MPH MO-
MOIIY BHIOHCKaTeJs.

Kak npasuJabHO HCNOJIb30BATh BHAOHCKATE/b

Hepeako BHAOHCKATeJNEM M0Jb3YIOTCS TOMbKO AJs TOTO,
yro6bl HampaBHThb OOBEKTHB Ha ¢oTorpadupyemble mpe-
MeThl M Tepel CbeMKoil HabsroparoT JHLIIb 3a TeM, 4ToOH
OCHOBHO# 0OBeKT OkasaJics B Mpeaenax CHHUMKa. JToro co-
BepIIEHHO HelocTaToyHo. B BHAoHCKaTesle Mbl MOXEM BH-
neTh Bce, uTo Oymer H300pa)eHo Ha CHHMKE; Mpolle CKa-
3aTbh, B HeM BHAed OyAywWHi CHHMOK, C TOll pasHuuUel, 4TO
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MHOTOKpacoyHoe H300paKeHHe NpPeBpaTHTCA B 4YepHO-Ge-
Joe. [lpaBH/ibHOE HCIO/Jb30BAHHE BHAOHCKATENsl 3aKJI0-
yaercs B TOM, uTOObl yuecTb NPH €ro NMOMOLIM Bce 0coGeH-
HocTH OyAyliero CHUMKa M HAUTH Takoe MoJoxeHue (oTo-
annapara, NpH KOTOPOM 3ajaya CbeMKH OyIeT BbINOJIHEeHa.
[Ipexne Bcero B HeM MOXHO BHAETh, KAK H3MEHHTCS H30-
OpaxKeHHe, eclM MepeMelllaTb KaMepy ¢ MpeNBapHTENbHO
HaMe4yeHHOH TOYKH CheMKH GJHKe K OOBEKTYy ChEMKH HJIH
LaJjibliie OT Hero, BJeBO HJH BOpaBo, BBepx uau BHHU3. [Ipu
nepeMeHe TOYKM CbEMKH H300paxkeHHe OJHHX IMpPeAMETOB
yBeJIMYHBAETCS, JPYTHX — yMeHbllaercs, OauKHHe Npex-
MeTBl 3aKpbIBAIOT co00# TO OLHH, TO APYyrHe U3 IpeIMeTOB,
pacnoJ/ioXeHHbIx BAaJd, ¥ T. A. [lpyrMMH CJI0OBaMH, BHAO-
HCKaTeJb NOKA3bIBAET, KAK MOXKHO [O-Pa3jJIMYHOMY paclo-
NOXKHTL B Mpelesax KBaAPaTHOro CHHMKa H300paxkeHHus
npeAMeTOB, HaxoAdlUXcsi nepen ¢oroannaparoM. Kpome
3TOr0, B HEM XOpOLIO BHIHO, KaK H3MeHseTcs OCBellleHHe
06bEKTOB CHEMKH NpPH (oTorpadMpoBaHHH B TOM HJH JApY-
roM HanpabJeHHH; B HeM BHIHO, KakKash 4YaCTb TEHH, OT-
OpacbiBaeMOH INpeiMeTaMH, OKa)KeTcsi Ha CHHMKe, BHIHO,
KaKasi CTOpOHA IIpeiMeTOB, OCBellleHHasl W/ TeHeBasi, Oy-
et u3obpaxkeHa NpPH JaHHOM IOJOXKEHHH KaMmephl.

Tlpu sToM caenyer obpaluath BHHMaHHe He TOJIbKO Ha
OCHOBHO# OOBEKT Cb€MKH, HO U Ha BCe OCTaJibHOe, YTO BHI-
HO B mpejpenax CcHHMKa. BriGupas kaap!, cmemyer saGo-
TUTbCS O TOM, 4TOGbl B ero mpejenax OblJIH IVTaBHBIM 06pa-
30M Te 00beKThbl, KOTOPble HMEIOT OTHOUIEHHE K LENH CheM-
KK MJH KaK-TO CBSI3aHbl [0 CMBICJY C OCHOBHBIM OOBEKTOM.
Bce, uro He HMeeT NPSIMOro OTHOLUEHUA K LeJH ChEMKH,
Jiyyllle 10 BO3MOXKHOCTH OCTaBUTb 3a IIpefesaMH Kaapa.
Hanpuwmep, npu cbeMke BHe NOMelleHHH B Ipefenax Kan-
pa MOTYT 0KasaTbCAd OTIe/bHble BeTBH, H300paxKeHHbIE
KpynHo. Bua Tako#l BeTBH MOHSITEH, €CJH Ha CHUMKe BHIHBI
CTBOJIBl M BETBH APYTrHX JepeBbeB, HO COBEpLIEHHO HeyMec-
TEH, eCJH 3PHUTENI0 NpPHAETCS HOranblBaThCsl, OTKyaa IIo-
fBHJach BeTBb. TakXKe BaXXHO CJAEeJHTb H 33 B3aUMHHIM
pacroJsioxkeHneM o0beKTOB, KOToOpble OYAYT BUAHBI Ha CHHM-
ke. IIpu QororpadupoBaHHH 4YenoBeka Ha (POHe HepeBbeB
OJHH H3 CTBOJIOB MOXET 0Ka3aTbCsd 3a ero CHHHOMH, cosja-

! CnoBo «kaap» ynorpeGJasieTcs B pasJjHUHbIX 3HaueHusix. B nas-
HOM CJyYyae KajipoM Ha3blBalOT 4aCThb NpPOCTpaHcTBa, H306parxkaemMoro
Ha cHMMKe. Kaapamu Ha3biBalOT TakiKe OTJeJbHble CHHMKH.
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Bas HeJleloe BreyaTJ/eHHe, YTO CTBOJ HMJH BETBb SIBJSETCS
npoposxkeHneM (HUrypol uyeioBeka. B kamgpe He ciaeapyer
TakXe IIOMellaTb TeHell OT TeX IpexMeTOB, KOTOpble CaMH
He BHIHBI Ha CHUMKe, HampuMep, TeHel, MagalOUHUX OT
31aHHU UM JepeBbeB, PACIOJ0KEHHBIX HelogaleKy OT Ka-
Mephl, HJAH TeHH camoro (otorpada.

Hsobpaxeune npeaMeroB, KOTOpble He HMMEIOT OTHOIUe-
HHS K LleJIH ChbeMKH, MOXHO YCTPaHHTh Pa3JIMYHBIMH CIIOCO-
G6amu. Ilpoute Bcero mepeABHHYTh KaMepy B CTOpOHY, 4TO-
Obl OHHM OKasajucb 3a IpejenaMu kKaapa. MoOXKHO THOCTY-
NUTh A HHaye — Tak, YToObl H300paKeHHe INpPeAMETOB Ha
nepefHeM IJIaHe 3aKPbLIO coboil TO, UTO HAXOLUTCS NMO3aLH
nnx. Hepenko 3apaHee MOMXKHO cKa3aTh, YTO CHHMOK Jyulle
crenaTh He KBajpaTHbIM, a IPOAOJIrOBAaTHIM H YTO TNPH Ie-
YaTaHHU TPHAETCS YMEHBUIUTh €ro BBICOTY HJH UIHPHHY.
Habmio1as 3a usobpaxeHneM B BHIOHCKATeNe, 3TO MOKHO
NPeAyCMOTPETh IIPH CHEMKE.

BbpiGOp TOUKH CBEMKH
PaccrosHne mexay doroannaparom M 0GbeKTamMu

Ot paccrossHus, C KOTOpPOro INPOU3BOLUTCH CbEMKA,
3aBHCHT BeJHYHHAa H3o06paxeHus. Dororpaduposanue
C HaHMEHbILETO PAacCTOAHHS BO3MOXKHO M HMEET CMBIC]
B TOM cJaydae, ecjJd HeoOXOAMMO TIOJYYHTb u300pa-
JKeHHe JULb OJHOro 00beKTa WJIHM Ja)e ero 4acTH, He3aBH-
CHMO OT OKPYXeHHs HJIH (OHAa, Ha KOTOPOM BHIEH OGBEKT.
KpynHoe u3o6pakeHHe cpa3y YKasblBaer, YTo HMEHHO OHl-
JIO OCHOBHBIM 0OBEKTOM cbeMKH. KpoMe Toro, oHo pnaer
BO3MOXKHOCTb MOKa3aTb TdKHe NOAPOOHOCTH, KOTODble NpH
CheMKe H3fajdu OyAYT MaJo 3aMeTHbl HJH BOBCe Hepasnu-
YHMBI.

Ilpu ¢ororpadupoBaHHH C HECKOJbKO OOJBIIHX pac-
CTOSIHMI Ha CHUMKe BHJEH He TOJIbKO OCHOBHOH 0OBEKT, HO
H TO, 4TO ero OKPYyXKaeT H HAXOAHTCs No3aiu Hero. Hampu-
Mep, npH (dororpadHpoBaHHU C PACCTOSIHHUS, KOTOPOe BTpoOe
Gosbllle, uyeM caM oO0DLekT, ero H3o06pakeHue 3aHHMaer
OKOJIO TIOJIOBHHBI CHUMKa. B ocTanbHON YacTH Kaapa MOXK-
HO XOpOILIO [0Ka3aTb OOCTAHOBKY, B KOTOPOH HaXOXHTCS
o6bexT. IIpn cbeMke c caummikoM OOJBLIOTO PacCTOSHUS
u3oOpaxKeHHe OCHOBHOTO MOXKET OKa3aThCs, Ha0OGOpOT, Ha-
CTOJIbKO MEJKHM, 4To He OyAeT BBIAEJSATBCA CPENH OKpy-
JKeHHs,
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[Tpu yMeHblleHH# paccTOSHHA, C KOTOPOro MpPCH3BO-
JHTCS CbeMKa, Bce 00BbeKThl H300paKalwTcsl KpymHee, a MpH
yBeJIUUEHHH paccTosiHusg — Mespye. OnHako He Bce OHH
yBeJIMYUBAIOTCS MJH yMeHbUIAIOTCA OJHHaKoBo. [lpub.iu-
XKasg KaMepy K o0beKTaM IJIH yHadsisd ce, Mbl COKpallacM
HJIH yBeJHYMBAeM pPacCTOsIHMe A0 HHX HA OJHHAKOBBIH OT-
pe3ok. JTo 3ilaudTeTbHO M3MEHseT PacCTOsHHe 10 IpeaMe-
TOB, PAaCMOJI0XKeHHBIX BOJMM3H, HO OYeHL Ma.Jo H3MeHseT
paccTosiHHe 10 JaJLHHX TpeLMeTOB.

Ilpeanosoxkum, uto Mbl GortorpadupyeM 0IHO3TAXKHbIH
JA0M, 338 KOTOPBbIM Ha DAaCCTOAHHH HCCKOJbKHX COT METPOB
BHAHa onylka Jjgeca. [1pu cbeMke goMmMa ¢ paccrosHus B
20 m ero nsobOpaxeHue 3aiiMer JHIUb YacTb CHUMKA. UToOHI
YBEeJHYHTb H300parkeHHe 10Ma BiBOE€, JOCTAaTOYHO COKpa-
THTb pacCTOsIHHE N0 Hero Takxke BaBoc, T. e. Ha 10 . Pac-
CTOSIHIIE OT KaMepbi A0 ONYIIKH Jeca (HeCKOJIbKO COT MeT-
pOB) NpH 3TOM cokparurcsi Ha Te xKe 10 x, T. e. ocTaHercs
nouTH HensMeHHbIM. IlostoMy H306pakeHHe [epeBbeB Ha
OllylIKe Jeca BAaJH 3aMETHO He YBEJIMUHTCS.

CregoBaTesbHO, NPH ChEMKe C DAa3JIMUHBIX PACCTOSTHHMIT
H3MeHSIOTCS CPaBHUTE/IbHbIE pa3Mepbl U300paKeHus: OJHK-
HHX ¥ AaJbHHX 00bekTOB. M306pakeHne OJHIKHHX 3aMETHO
VMEeHbLIaeTcsl HJH YBEeJHUYHBAeTCs,, B TO BpeMs Kak H3o0pa-
KeHHe JaJbHUX OCTaeTcsl MOYTH HEH3MEHHBIM.

VMeHbllleHHe BHAMMBIX pa3MepoB INpeIMeTOB IO Mepe
HX yLaJeHHs OT Hac HA3bIBAIOT NMEPCHEKTHBHBIM YyMeHblie-
HHMeM, HJIH, Kopoye, mepcnekKTHBOH. CoxkpalieHHe pas-
MepoB Haubosee 3aMeTHo npu dortorpadupoBaHHH C Hau-
MEHbIIHX DAacCTOSAHHUM, U BOT 1Mo Kako#i mpuuuHe. Ecaum ¢o-
tTorpacdupoBarbh n0M, OJHKHHE YroJ KOTOPOTO HAaXOAUTCS
B 10 M or Hac, a naabHull — B 20 M, TO Ha CHHMKE BBICOTA
6.1MxkHe#l yactu JoMa OyAer BABoe OoJbllle, YeM BHICOTA
nanbHe#i. Ecnu oroaBuHyTh Kamepy Ha 20 m maJblie, He
H3MEHSAS HaNpaBJeHHS CbEMKH, TO NPONOPUHMH H305paxKe-
Hug OyayT yxXKe HHbBIMHU. PaccrosHus [po 6JHXKHETrO
HdanbHero yraoB coctaBAT 30 u 40 x; mosToMy BhHICOTA
O/1MKHero yrja 3faHusi Ha CHHMKe OYIeT yKe He BIBOE,
a BCero Ha OAHY TpeThb OOJiblle, 4YeM BBLICOTA MHAJbHEro
yrJa.

IMpu dotorpadupoBanuu Jawoeil NepcrneKTHBHOe COKpa-
IleHHe MOXKeT 3aMeTHO HCKA3HThb JeHCTBHTeNbHbIEe NMPOINOp-
wnd. Tlpn cbeMke NOpPTPeTOB Kamepy HepeaKo MOMEIIAIOT
BO3MOXKHO OJHXKe K 00BLEKTY, C pacueroM MOJYYHTL HaHuGo-
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Jiee KpyIHoe HaoOpaxeHnue. EciM noMecTHTL KaMepy B MeT-
pe OT TOJIOBbl CHASILIET0 YeJOBEKA, ero PyKH, MOJOJKeHHble
f4a KOJeHH, MOTYT OKa3aThbCsl BCEro B MoJyMeTpe oT 00bek-
THBa, T. e. BABOoe O/iMxkKe K KaMepe. XOTSl KHCTb PYKH B
JefiCTBHTe/bHOCTH MeHblle JHula, pa3vepbl ee H3o06paxe-
HHS Ha CHHMKe OKaxXyTcsi OoJjblile pasMepoB .HLa; MO-
CKOJIbKY pAacCTOsiHHe [0 PYKH BABOE MeHblle, pyKa H30-
6paxaercs BaBoe KpynHee. TakuMm oOpasom, dortorpadu-
poBaHHEe C upe3MepHO OJHM3KOro pacCTOSIHHS MPHBOAHMT K
TOMY, U4TO JeHCTBHTE/bHbIe NPOMOPLUHH 00beKTa pPe3Ko HCKa-
)katorcsl. Ecim 0oTOABHHYTbH KaMepy Bcero Ha MeTp AaJbllle,
TO paccTosiHMe OT Hee N0 PYKHM COCTaBHT yxe 1,0 m, a 1o
rolosel — 2 M. B 3ToM cayuae cpaBHUTe/NbHblE pa3Mephl
roJIOBBl H PYKH Oy1yT H3o0paxeHbl npaBujbHee, Ecau Obl
YCTPOHCTBO KaMmephl «J/I100HTeMb» MO3BOJAJI0 NPOH3BOLHTH
CbheMKy ¢ HeBGoJbLHX pacCTOSIHHMH, HANpuUMep C MOJYMeTpa,
TO Npd CheMKe TOJNIOBBI YeJOBeKa 4acTH JHUa H3obpaxa-
Juch Obl SIBHO HecopasMepHo: Jio0as yacTb JHLA, HaXxonas-
ulasicsi 6MXKe K OOBEKTHBY, OKas3ajochb Obl Ha CHHMKe
Ha OAHY MNATYI0O HJAH Jaxe Ha 4YeTBepPTb KpyrnHee, ueM
ocTaJbHbe.

W3 cka3aHHOro o NepCreKTHBHBIX COKpalleHHSAX MOXKHO
clesaTh TakoH mpakTHueckH#l BoBoA. ns toro uto6ml mpo-
MOpPUHH O0O0BbEeKTa Ha CHHMKe ObliH OJHXKe K JeHCTBHUTEJb-
HBIM, cieayeT Jubo doTtorpadupoBaTh ¢ yBEJHUEHHOTO pac-
cTosiHHs, 1uB0 MoMecTHTb oToanmapar rtak, uroOwl Bce yac-
TH 00beKTa HaXOAUJIHCh Ha NTPHMepPHO OAHHAKOBBIX paccros-
HUAAX OT Hero.

HanpaBieHne CbeMKH

BbiGop HampaBJ/ieHHS] CheMKH C Lefblo NoKa3aTh onpene-
JICHHYIO CTOpPOHY 00beKTa He Tpedyer 0coObIX MOSICHEHHH.
Hanpumep, uesoBeka 3a KakHM-AHOO 3aHATHEM CHHUMAIOT
¢ TOH CTOPOHBI, C KOTOPO# MOXKHO BHAETb H €ero caMmoro, H
ero peificteusa. Hanpasnenue cwemku npu ¢dotorpacduposa-
HWH Mall{Hbl, 31aHus, JI060T0 APYroro npeaMera BhIOUpPAIOT
B 3aBHCHMOCTH OT TOTO, YTO BaxKHO NepedaTh Ha CHUMKe —
o0 BHA, KaKylo-aAudo 4acTb, AeTajb HJAH OCOOEHHOCT.
Ciaenyer TobKO A00aBHTh, YTO IIPH 3TOM He 0053aTesbHO
M3MEHSTh HalNpaBJeHUe CbeMKH, TaK Kak HepedKOo MpoLLe
nepeMecTHTh caMblil oObekT. M3MeHeHHe HanpaBJeHHs
CbEMKH OKa3bIBaeTC HeOOXOAMMBIM JIHUIb TPH CbhbEeMKe He-
NOJABHXKHBIX IIpeAMeTOB, HanpuUMep 3daHHH.
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Haunbonee BaxHo BrIOpaTh HampaB/eHHE CHEMKH € yue-
TOM TOro, Ha KakoM ¢oHe OymeT H300paKeH GCHOBHGH 06b-
exT. JIulWb HeMHOTHe 00BEKTH MOKHO CHSITh Ha (hoHe KAKOM-
au60 OIHCTOHHOH MoBepxHoCTH uau Heba. B GoapwuHcTBE
clyuyaeB c3aJH OOBEKTOB HAXOISITCA Kakue-aubO HApyrue
npenmeTbl. OHH MOTYT COCTaBJATh XapakTepPHYIO 4acThb
OKPY¥*€eHUS OCHOBHOTro 00beKTa, Ho MOTYT H He HUMeTb HHU-
KaKOro OTHCIUEHHSl K Lleau cbeMkH. VI3aMeHsast HanpaBseHue
CheMKH, Mbl Bcerga H3aMeHseM H ¢oH.

H3meHss Hanpas/ieHde ChEMKH, MOXKHO HECKOJIBKO 06b-
€KTOB pDa3HOi Be/JHUYHHBl CHSITb TaK, YTo OHH OyayT OAHHA-
KOBO XOpollo BHAHBI Ha cHuMKe. [lpenncsaoykum, Hampu-
Mep, 4TO HaMeUeHO CHSITb NOCAAKy AepeBbeB OKOJO LIKOJBI,
yToObl 110KA3aTbh He TOJbKO MpCHCXoAsillee, HO H MECTO pa-
6or. Ecau cHuMaTh B HampaBJeHHH, NPH KOTOPOM OCHOB-
Hble 00BbEKTHl — LIKOJBHHKH C CaxKeHlaMu M 34aHHe — Oy-
MYT 'pacro/ioXeHbl Ha OAMHAKOBLIX DAaCCTOSHUAX OT KaMme-
pBI, TO NpU cbeMKe BOJH3H OyIYyT XOpolUO BHAHBI JIOAM, HO
3J1aHHe He MOMECTHTCS Ha CHHMKe, NpH CbeMKe H31aJi B
Kajgpe NMOMECTHTCH ¥ Y4YacTOK, rie NPOUCXOAHT MOCaixka, H
oM, HO H300paxKeHHe JI0JeH H depeBbeB OKayKeTCs CJIHII-
KOM MeJkuM. M3MeHsia HanpaB/ieHHe CbeMKH, MOXHO Hail-
TH MHOI'0O TOYeK, C KOTOpbiX paboTaiowue OYAyT BHIHH
KpyliHee, a 31aHHe — MeJibye.

HsMmeHsis HanpaB/eHde CbeMKHM, Bcerna Heo6XoaHMO
yuecTb, KaK MPH 3TOM H3MeHseTCsl OCBelleHHe IpeJMeToB.

BbicoTa TOYKH CHEMKH

BosbHHCTBO MpeaMeToB Mbl MPHUBLIKJAH BHAETH C YPOB-
HA Trjas crosutero uejoBeka. [lpu ¢ortorpadupoBarnnu ¢
3TOH BBICOTHI B[ NpeIMeTOB Ha CHUMKe OyneT NPHBBLIYHBIM
IAs Hac W mo3toMy HauGosee ecTtecTBeHHbIM. [loatomy,
BLIOMpasi TOYKY CbEMKH, Jyulle N0Jb30BaTbCsi PaMOUHbBIM,
a He 3epKasJbHBIM BHOHCKaTeseM KaMepbl «Jl05uTenby,
TaK KaK NPH HCNOJAb30BaHUH 3€PKaJ/JbHOTO BHEOUCKATeNS Ka-
Mepy MPUXOIUTCS ONMYCKATh 3HAUHUTEJNhHO HHXKE YPOBHSA TJ1as.

Kak u3aMeHuTcs BHA npeiMmeros, ecau ¢ororpacdupoBarthb
ux c OoJee BBICOKOH HJH, HAa00OpPOT, € HHM3KOH TOYKH?
[pexae Bcero HyXHo o6paTuTh BHHMaHHe Ha TO, 4TO INIPH
dotorpaupoBaHMy B PasJHUHBIX TOPH3OHTAJbHBIX Ha-
npaBJ/eHHsAX, O KOTOPHIX FOBOPHJOCH Bhillle, Mbl He H3Me-
HAEM MPHUBBIYHOIO JS HAC FOPU3OHTA/IbHOIO HamnpaBJeHHsd
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Braspaa. Ilpu cbemke ¢ BHICOKOR M/ HH3KOR TOUKH MPHXO-
aurtcst ¢ortorpadupoBaTh ¢ YKJIOHOM BHHM3 HJH BBepX, a 3TO
MOZXKeT [IPHBECTH K COBePLIEHHO HeOOBIYHOMY BHAY Mpel-
METOB Ha CHHMKe. ‘

[Tpu cbemke Ha OTKPHITOM MeCTe€ JOCTATOMHO Hampa-
BHTb KaMepy HEMHOI0 BBepX, YTOObl JIMHHS FOPH3QHTA MPO-
lila B HHXKHeH 4acTh Kaapa. [lpm peskom ykJoHe BBepx
TOPH3OHT BOOOLle He BHAEH HA CHUMKe, OGBEKT M306pa-
xKaercs Ha ¢one Heba. [Ipu cbeMKe ¢ YKIOHOM BHH3 JHHHA
rOpH30HTA NMPOXOAHT B BepXHell 4acTH Kagpa HJH OCTaercs
3a npeleJaMH CHUMKA; 60Jbluasi yacTb 0o0beKTa B 3TOM
cjyyae BHIHA Ha (oHe 3eMJH, BOLB WM Ha (hOoHe BHICOKHX
NPeaMeTOB, pacnoJoXeHHbX no3aau Hero. [TostoMy cbeM-
Ka C YKJOHOM BBepX [03BOJIseT 3aMeHHTb HeGoM Bce, YTO
HAXOAHMTCS Mo3alH OCHOBHOro o6bekra. Beicora usobpaxke-
HUsl 00bEKTOB HA MepejHeM MJiaHe CHAMKa IIPH 3TOM yBe-
anyuBaercs. Haobopor, cbemka cBepxy daeT BO3MOXKHOCTb
M0K43aTb NPeAMeTDhl, HAXOASIIHECH BIAJH.

BbicokHe TOYKH CBeMKH HCIOJb3YIOT B OCHOBHOM JJId
TOro, 4TtoObl MOKa3aTb pacnoJiokKeHnHe O6BEKTOB HA KaKoii-
JAX00 TFOPH30HTANbBEOH IJIOCKOCTH — HA MOBEPXHOCTH 3eM-
JM, Boabl UM cHera. CBepXy MOXKHO CHSTb 03€p0 HJH Mo-
pe, KoTOpble MBI BHAHM C BbicOKoro Gepera, yauuy ropoaa,
KoTOopas BHOHA K3 OKOH HMJH c 0ajKOHAa BepXHHX 3Taxkef,
MOXKHO CHSATb BHI CTPOHKH. B cTenn uau Ha syry He 6bi-
BaeT CCTECTBEHHBIX BBICOKHX TOUeK 3DeHHs; IM03TOMY Ha
paBHHHE He cjeaveT ¢ororpadypoBaTh ¢ OYEeHb BHICOKHX
TOYeK, YTOObl He HCKAa3HTh MPHUBBIYHOrO BHIAA MpPEIMETOB.
s Toro 4ToObl caenaTb CHHMOK CBEpPXY, A0CTATOYHO MOA-
HATbCA He OoJiee yeM Ha MOJMETPAa HJH METP Bbillle 00bIY-
Horo, Hanpumep ¢ortorpadupoBaTh H3 Ky3oBa TIpy30BHKa.

IIpu cbeMke B CTPOro FOPH3OHTAJbHOM HampaBAEHHH
Bce BepTHKaJbHble JIHHAM OYNYyT Ha CHHMKe MNapaJJjeabHbl-
MH, TaK e Kak H B J1eHCTBHTEJbHOCTH.

CbeMKka ¢ yKJIOHOM BBEPX HJH BHH3 H3MeHSeT Hampas-
JleHHe BEePTHKAJIbHBIX JHUHUA Ha cHumke. [1pn dororpadu-
POBaHHH CHHM3Y BBEpPX HHUXKHAA yacTb 0OBeKTOB H300pa-
XKaeTcs KpymHee BepxHed. Hanpumep, HHKHAA 4acTh BhHI-
COKOT0 31aHHA NpH (OTOrpadHpPOBAaHHH C 3eMJAH OKaXKercs
BHAYATEJNbHO OJIMXKe K KaMepe M MO3TOMY MOJAYYHUTCS HA
CHHMKe wWupe, yem BepxHas (puc. 30). CTBoJbI NPAMBIX BHI-
COKHX JlepeBbeB MpPH cbeMKe BOJHM3M OVIYT CKJIOHEHB Bep-
IIHHAMHA K cepeidHe CHHMKA. UToOH u36exaTb TAKHX HCKa-
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Puc. 30. ITpu dotorpadupoBanny BHICOKOTO 31aHHS C HH3-

KO TOUKH BepTHKa/bHble JIHHHH COJHXKAIOTCS HACTOJBKO,

4TO OHO KaxkeTcs magaiomwuM. [1pu cbeMKe Toro xe s3gaHus

B rOpM3OHTaJbHOM HanpaBJIeHHH cO/MXKeHHe BepTHKaJbHBIX
JHHHH He3aMeTHO.

Yy7%
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XKeHHM, OTX0AAT c KaMepoft Janblie HUJIH, ecJd eCTb BO3MOXK-
HOCTb, OTBHICKHMBAIOT OoJiee BLICOKYIO TOYKY [Js CBEMKH B
FOpPH30HTaNbHOM HamnpasJeHHH. Pe3kull yKJIOH HampaBJaeHHS
CbeMKH BHHU3, Ha000pOT, MPHBOAHUT K TOMY, UTO BepPTHKaJb-
Hble JHHUH c6JIMKaloTCA B HUXM(Hel yacTH Kazpa. Bepxaue
uacTi npeaMeToB OyAyT H300paKeHbl HECOPA3MEPHO KPVIIHO
N0 CPaBHEHHIO C HUIKHHMH.

.BHyTpu noMemieHuii O0OBIYHO TNPUXONUTCH CHHMATbL C
6/M3KHX PAcCTOSIHUH; Ha CHUMKe BCerja BMJIHBI BePTHKAJb-
Hble JIMHHM yIVIOM KOMHaThl, OKOH, JBepeil, npeameToB 00-
craHoBkH. Ilpu M060M yKJOHE BBEPX MJIH BHH3 BEpPTHKAJb-
Hble JMHHH OKa)KyTCsl Ha CHHUMKe HaKJOHHBIMH, BHJ Npel-
METOB NpaBHJbHOH reoMerpHueckoil GopMbl HyneT 3aMeTHO
nckaxeHd. Brnpouem, HekoTopoe cO/MXKEeHHE BEPTHKAJbHBIX
JINHHH MOXKHO HCNPaBHTb, @ 4aCTO H COBCEM YCTP4HHUTH NPH
yBeJIHYeHUH (cM. raaBy 9).

UruObl u36exkaTh NePCNEeKTUBHBIX HCKAXKEHHE TPH ChEM-
Ke J0Jel, HX CHHMAIOT Takke B rOPH30HTATbLHOM HalpasJe-
HHUHU: MU ChEMKH JIHLA KaMepy MOMELIaloT Ha YPOBHe IJas
tdoTtorpadupyeMoro, 1Jasi CbeMKH BepxHell yacTi Gurypsl —
Ha ypOBHe ero rpyAHd, a AJsd CbeMKH BO Becb pOCT — Ha
ypOBHe mosca.

BbiGOp AHEBHOro OCBElleHHS

PaccmarpuBass npeaMeTel B BHIOHCKATese, Ha TMepBBIX
nopax HeJerko MOPHBLIKHYTB K ToMy, 4to0bl o6paliarth
BHHMaHHe He Ha HX LBETA, a Ha TO, HACKOJbKO OHH OTJH-
4awTes APYL OT Apyra Io spKOCTH.

IlpeanonioXuM, Hanpumep, 4To Mbl (ororpadupyeM mno-
Jie 3pelollleil MUIEHUIB HAKX PXKH B 0e300.4uHblil geHp. Ha-
YMHAIOIKA enBa JM 3adyMaeTcs Haa TeM, 4YTO Ha YepHOo-
OesoM CHMMKe XKeqaTelollee noJde U rojyb6oe HeGo Haj HUM
BOBce He OylayT passnuduatbes mo LBery. CKopee Bcero OHH
6ynyT u3o06payKeHbl Ha CHHMKe OJHHAKOBO CePbIMH TOHAMH,
TaK Kak fApKoCcTb OescOnayHoro Heda M XjaeGoB MpuGau-
3uTeapHO oamnakoBa. CoBeplueHHO WHOoe NMPOH30MAET, €CaHu
Ha ¢one Toro e Heba CHATh AcpPeBbLSA, MOKPBITEIE 3eseHOl
UK KeJTewlled aucTBoil. B 3toM cayuae Bce, uTo Haxo-
OUTCSl B TEHH TYCTOH JIMCTBBI, OKaXKeTCsl Ha CHUMKe ropas-
0 TeMHee, YeM JIUCTBA Ha COJHIE H Hebo.

s Toro 4robbl Jyulle NMpeACTABUThL cebe, Kak MoryT
BBLITVISI1€Th PA3HOUBETHBIE NMpeIMeTl Ha OJHOLBETHOM (uep-
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Ho-0C;T0M) CHHMKe M MpilyuliTh cedsi oOpaiiath BHMUMaHHe
He Ha 1BeTa, a Ha pa3THuHs B APKoCTAX (oTorpadupyeMbix
00BEKTOB, MOXKHO BOCMOJIb30BAThCS LBETHBIM CTEKJOM HJHU
ey J0OM0M, HanpiMep, CepbiMH, KOPHYHEBBIMH WIH CH-
HMMH OUYKAMH, KOTOPbie CJAYXKaT AJs1 3allWThl OT COJIHLA.
Bce, Ha uTo MBI CMOTPUM CKBO3b TaKkMe OUYKM, NpHoOperaer
CIHOTOHHYIO OKpPAacKy; 3TO [O3BOJS€T NOJYUHTh NPeICTaB-
JeHHe O TOM, Kakue ydyacTKd OOBeKTOB OyIyT Ha CHHMKe
TeMHee, a KaKuWe — CBeTJIee.

Bce, uTo MBI BHAMM Ha YepHo-0ej0M CHHMKe, pasJii-
yaeTcsl TOJAbKO MO spkocTH. OJHU TOBEPXHOCTH OTPAXKAIOT
OoJibllie CBeTa, ueM Apyrue; OJHAKO Pasjuuhs B SIPKOCTAX
34BHCAT HE TOJbKO OT CBOHCTB noBepXxHocTeil. B elite 604ib-
el Mepe OHH 3aBUCAT OT TOrO, YTO OIHH YYaCTKH OXHOH
H TOH Ke MOBEPXHOCTH OCBEILAIOTCS CHJAbHee WM caabee,
yeM Japyre.

[TpeameTsl, KOTOpbIE Mbl BUAUM W (oTorpadupyeM u npu
JHEBHOM M IIpH HCKYCCTBEHHOM CBeTe, MOYTH BCeraa OCBe-
[1310TCS OJIHOBPEMEHHO HECKOJbKHMH MCTOYHMKAMH CBeTa.
Hepenko Mbl TOBOpHM, YTO AHEM BCe NMpeIMEThl OCBELIEHDI
cosHueM. Ecau 6b1 3TO ObIJIO Tak, Mbl MOIJIH Obl BHAETD
JIUIIb OAHY CTOPOHY NpeAMeTOB, 0OpalleHHYI0 K COJHLY.
B nmeficTBUTEJNBHOCTH K€ JHEM Mbl BUAUM HE TO.TbKO COJIHEU-
HYI0 CTOpOHY MNMpeaMeToB, HO M HX TeHeBYytlo cTtopoHy. Tax
K€ XOpOLIO Mbl BHAMM H BCE, UTO HAXOAUTCS LETHKOM B Te-
HU, oTOpachiBaeMoil npefMeTaMH, HaNpuMep B TeHH 3MaHHH,
JfepeBbeB W T. A. DTO 3HAYUT, YTO Jw0bast TeHb AHEM TaKiKe
OCBellleHa, HO He COJIHILEM HEeNOCPeJCTBEHHO, a JIPYTHMH,
BTOPHYHBIMH HCTOUYHMKAaMHU cBeTa. [IpeaMeThl B TeHH BHAHbI
NOTOMY, YTO OHM OcBellaloTcss atMmocdepoii — obaakaMu H
He60M, KOTOpble CaMH OCBEILEHbl JyyaMK COJHIIA H pacceH-
BalOT GOJbIUYIO YacTh 3TUX Jyueii. OCBeUIEHHOCTh TeHeil
YyCHJIMBAETCHA TaKxKe CBETOM, OTPa:KEHHBIM IPYrUMH Mpej-
metamu. B KomMHaTe, OCBelUIeHHOW OJHOW JTaMmNoi, Ha TeHe-
BYIO CTOPOHY BCeX NpeAMeTOB NafaeT pacCesiHHbIH CBET, KO-
TOpPBIf OTpa)KaeTcs OT NOTOJIKA, CTE€H U OKpyKalolled 00-
cTaHOBKH. [locTaToyHO MOAHECTH JHCT 0e/0# OyMaru K Jio-
60if TeHH, KOTOpYi0 OTOpachlBaeT OCBEUIEHHBIH IpeaMer,
4yT0oObl YBHOETb, HACKOJBKO CBeTJieeé CTAHOBHTCS MPOCTPaH-
CTBO B TEHH.

CBeT pas/IMYHbBIX MCTOYHHKOB HMeeT CBOM OCOGEHHOCTH.
HanpaBaeHHB I (MJIH NMPAMON) CBET, KOTOPLIH HCXO-
JHT HENOCPeACTBEHHO OT HCTOYHHMKA, OCBEULdeT OJHY CTO-
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Puc. 3i. HMameHeHue BuAa NpeaMETOB I[IPH PasJHuHOM
OCBellleHHH
A — nepeaHe-60KOBoe ocBelileHHe; B — 3anHe-GokoBOe OCBellleHHe.

poHYy OGBEKTOB M CO3JaeT De3Kyl0 TPaHHIy MexAy Hell H
TEHEBOH CTOPOHOIl; OOGBEKTH, OCBelleHHble HaNnpaBJeHHHIM
CBETOM, OTGpPAChIBAIOT YeTKO ouepueHHble TeHH. Ecau Jyun
HanpaBJeHHOro cBeTa 06pa3yioT HeGOJbLIOH YroJ ¢ MoBepx-
HOCTBIO, TO BCE €e HEePOBHOCTH CTAHOBSITCS ropasfo GoJee
3aMeTHbIMH, TaK KaK NpH 3TOM HalpaBJeHUH Jyueil Bce
BO3BHILIEHHsT OTGpacChiBAlOT TeHH, a Yray6JeHHs oKasbl-
BAlOTCs B TEHH.

PaccesHHBI il cBeT He6a WM CBeT JaMMbl, MpoLIeN-
IIMH CKBO3b KakKoii-iubo pacceuBaTesb, MajaeT BO MHOTHX
HanpaBJleHUsIX U He o0pa3yeT pe3KO OYEPUYEHHBIX TeHeH.
Cger, OTpaXKawUIHHACSA OT LIEPOXOBATbIX NOBEPXHOCTEl, TaK-
e najaeT B pasJjIMUHBIX HalpaBJeHHsIX U He oOpasyer pes-
Kux TeHeil. [Ipy paBHOMEpPHOM OCBeIlLleHHH PaCCeSHHBIM CBe-
TOM MBI BUHM TOJIbKO Te Pa3J/uuusl B SPKOCTSIX NpPeIMeTOB,
KOTOpBbIe 3aBUCAT OT HX HEOJAMHAKOBOH OTpaxKaTeJ/JbHOH Cro-
COGHOCTH.

Bua npeameToB mpu pa3sHOM OCBElleHHH MOXKeT COBep-
IIeHHO U3MeHHuTbes. [Ipi HepaBHOMEPHOM OCBEIlEHUH MOXKET
CJYUYHTHCS, YTO CHJIBLHO OCBellleHHble TeMHble TJaiKuHe TMo-
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BEPXHOCTH OKayKyTCSl HAa CHHMKe sipue 6esblX, HaXOAsIUXCS
B TeHH (puc. 31). Ilpu ofHOM U TOM »Ke€ OCBELIEHHH JOCTa-
TOYHO H3MEHHTb HamnpaBJeHHe CbeMKH, 4YTOOLl Ha CHHMKe
Obl1a BUAHA OCBelllellHasi WJAd, HA0GOPOT, TeHeBast CToOpolia
npeAMeToB, YTOOBI H3MEHHIHCL PAcloJoXKeHnHe H BeJUUHIlA
TeHeilt. [ToaTomy, npexnge uem (QororpadupoBath, CjaeayeT
NPHUIVIAAETbCSl, KAK OCBElLIeHbl NMpPeAMEThbl, NMPOAYMaTh, KaK
OHU MOTYT OBbITh OCBellleHbl HHAye, d TOJbKO MOCJEe 3TOrO
peuIuTh, Kakoil U3 BHAOB OCBELIEHHS], MPH KAaKOM pPacloJo-
JKEHHH HCTOYHHKOB CBeTa MO3BOJIMUT Jyulle IepefaTth 0¢o-
OeHHocTH (oTorpadupyembix NpeaMeToB.

JIHeBHOH cBeT npeacTaBJsieT HeorpaHUUeHHble BO3MOXK-
HOCTH JJis GOJbIIHHCTBA CbeMOK. ENHHCTBEHHbIH HegocTa-
TOK eCTECTBEHHOIO OCBELIeHHs COCTOMT B TOM, YTO €ro Heflb-
351 peryJupoBaTh Mo xkeJdaHuio Qortorpada; nosToMmMy IMpH-
XOAHTCS BbIGHPATL BpeMs, KOTLA YC/JOBHSI OCBEILUCHHS OTBC-
4aT 3ajaue CbCMKH.

Ha npaxtuke npuxoantess ¢ortorpaduposaTth npn cie-
OYIOLKMX BHAAX AHEBHOIO OCBELUCHHS:

a) Ha couHue (KOrga oHO He 3aKpbiTo o6JakKanu),

0) B TeHH,

B) Opu COJIILE, 3aKPbITOM 00/1aKaMH,

r) BHYTpH MOMELIEHHUH.

151 Toro uToObl YCBOUTH Pa3JiMudsl MEXXAY HUMH, Jyulle
Bcero mnoHa6/ofaTh, KakK H3MEHseTCsi BHI KaKOro-nu6o
iipenMeta (HampuMep, 3JaHHSI) B pasJjiMyHoe BpeMs JHA,
B Pa3HYIO MOTOAY W CPAaBHMTb, KaK OCBELLAIOTCA €ro CoJIHey-
Hasi X TeHeBas CTOPOHBI, KAaK TmepeMellaloTCss TeHH, Kak
MU3MEHsIeTCsl MX HampaBJ/eHue, pe3KOCTh OYepTaHHIl U rycToTa
TeHeill.

CbeMKH Ha coJHUe

OcHoBHast 0COGEHHOCTb OCBellleHHsI B 6e3006auHblil AeHb
COCTOHMT B TOM, UTO BC€ MpeAMeThl, Hax0oAsillMecss Ha COJHLC,
0oTGpachiBAIOT pPE3KO OyepyeHHble TeHH. B 3aBHCHMOCTH OT
TOro, rje Haxogurtca coJHue, ¢dortorpadupyemas CTOpoHa
[peAMETOB MOXKET 0Ka3aThbCs LEJHMKOM MJH YacTHYHO COJI-
HEYHOH HJIM, HA0OOPOT, TEHEBOH.

Hast ¢ororpacdupoBanus B 6e3o0jauyHbli  J€Hb OYEHD
60J/IbLI0Ee 3HAUEHHEe MMECT pa3HHLlA MeXJIYy OCBELIeHHOCTbHIO
Ha' COJIHLE M OCBELLEHHOCThIO B TeHH. B yTpeHHue (uJH Be-
yepHue) 4Yachl 3Ta pasHulla HEBeJHKAa; MO Mepe TOro Kak
COJIHLle MOJHHMMAETCs HajJ TOPH3OHTOM, OCBELIEHHOCTb COJI-
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HEYHOH CTOPOHBI HENpPEephiEHO BO3PACTaeT, TOrAa Kak OCBe-
LIEHHOCTb B TEHH, KOTOpas co3jpaeTcsi HeGOM, B TeueHHe
NOYTH BCEro JHsl OCTAeTcsl NpakTHueckH HensmenHoi. Ocse-
IIEHHOCTb COJIHEUHOH CTOPOHBI GOJibllle BCErO B COJIHEYHBIN
noJeHb, 0K0JO 13 4acoB MO MeCTHOMY (MOSCHOMY) Bpe-
MEHH !, MO3TOMY M Pa3HHMIA MEXAY OCBRlIeHHBIMH COJIHIEM
VYacTKaMH H TeHblo 60Jblie BCEro B MOJYAEHHLIE Yachl.
JleTom, B yackl 6.1u3KkHe K noayaHio (c 10 no 16 yacos), Teuu
ocBeliaTes B 5—6 pa3 crnabee, ueM coJsiHEyHasi CTOpOHA.
[Monyneunnsie yacsl B 6e306/a4HyI0 NOFOAY HEGAATONPHUATHI
JJIsl CbeMOK BHE NIOMELLEHHIT; Pa3HHUIIA B IPKO@TSX B 3TH 4aChl
BO3PACTAeT HACTOJ/bKO, YTO TEHH HEePEOKO OKa3biBAIOTCS HA |
oTneyaTtke uepHbiMH. [Ipu HEBHICOKOM NOJIOKEHHH COJHLA
~ HaJl TOPU30HTOM — yepe3 yac MocJe BOCXO4a H 3a 4ac Jo
3aKaTa — OCBELEeHHOCTb TeHEel{l BCero BABOE MEHbLIE, YeM
COJIHEYHOH CTOPOHH. B yTpeHHeM u BeuepHeM cBeTe ouep-
TaHHsl TeHel OTYETJIMBO BHIHbBI, B TO e BpeMs Bce MoAgpos-
HOCTH M300parieHHsi KaK Ha COJIHIE, TaK H B TeHH MOXKHO
XOpoWo pa3uuuTh Ha cHUMKe. OcBellleHHe€ B 3TH Yachl,
KOTJla TeHH JJHHHee, HMeeT elle OJHO TIPEHMYILECTBO: ecJiH
TeHH BHJHBI Ha CHHMKeE, MO HHUM MOXKHO CYIHTb O (opme
npeaMeToB, 0TOpachiBAOLKX TeHH. TeHH, HanpaBJeHHble Ha
CHHMKe BAaJ/ib U BOOK, XOPOILO MOAYEPKHBAIOT IMyGUHY MPO-
CTPAaHCTBA. YTpeHHHe 4acbl, B KOTOpble BO3AYX MeHblle
3arpsi3HeH Mbljblo, Jiydiie /s CheMOK, UeM BeuepHHe, BCe
OYeDTAHUSA NPEAMETOB BUAHBI U H306paxKaloTcsl OTUYETJAHBEN.
B nmoayaenuble yacel cjaenyer ¢portorpa¢gupoBaTh Mo BO3-
MOXKHOCTH B TaKMX YCJOBHSIX, KOrZa TEHH OCBelaioTCs
CHJbHee. Jlyulne Bcero CHUMAaTh NPH GesbiX KyyeBbiX 06Ja-
Kax, He 3aKphbIBalOILIMX coJiHUe. Besble 06/1aka yBeIMUUBAIOT
OCBEILIEHHOCTh TeHEH BABOEe, TOTJa KaK OCBEIIeHHOCTb COJI-
HEYHOH# CTOPOHBI MOUTH He yBeJaHuuBaeTcs. Ecan o06bekT
CBEMKH MOYKHO MEepeMeCTHTb, Jyullle CHUMAaTb Y BOABI, MO-
6JM30CTH OT CBET/BIX 3JaHHI, HA CBET/bIX YYacTKAX MOYBHI,
HakoHell BOJIM3H CBEeT/IOH 3€JIeHH, OCBELIEHHON COJIHIEM.
ITpu cbemKe yesoBeka Ha COJIHIE C TEHEBOH CTOPOHBI MOMKHO
Pacmo/IoKHTb KaKoi-M60 OTpakaTelb CBETA — JHCT Kap-

! C 1930 r. uacsl ua Bceii Tepputopuu CCCP rniepexuuyTw Ha
1 yac Bnepen. IlosTomy coJiHeuHblii NMOMAEHB, KOTAA COJHLE HaxoauTCs
B BbiCUlell TOUKe Hal TOPM30OHTOM, HAcTynaeT He B 12, a B 13 uacos
N0 MECTHOMY MOACHOMY BpeMmeHH (B cepeiuHe KaxAOro 4acoBOrO MOsi-
ca CCCP). lo u noclle CoJHEYHOTO MOMYAHS BBICOTA COJHILA OAHHA-
KoBa B 12 u 14 yacos, B 11 u 15 vacos u T. 1.
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TOHA, OK/JICEHHBI CTAHHO.ICM, DOJLUIOH JHCT Oel10i Gymaru
HiaM Geqyio TKaHb. Uem 6.1:Ke K 00BEKTY HAXOAUTCS OTpa-
XKarteJap U uem GoJbllle ero pa3Mepbl, TeM CUJILHee OcBe-
' LlaeTcsl TeHb.

I1pu nHeBHOIl chbemKe HampaBleHHe CheMKH BHIGHpaiOT
C YYeTOM TOro, Tae Haxomautcs coJHue., Caeayer pasjanuath:

1) nepeniee ocBeuleHHe OGBEKTOB, KOTAA COMHIIE HAXO-
AUTCA c3aiau (poToannapara; NMPH ITOM HaMpaBJeHHe CheMKH
CcOBMajaeT C HanpaBJeHHeM TeHeH Ha MOBEPXHOCTH 3eM.IH;

2) nepeaHe-GOKOBOe OCBellleHHe, KOrJa COJHIE Haxo-
AUTCA c3afH M c6OKy oToannapara; TeHH MPH 3TOM HAMpaB-
JIEHBl BaJib U BGOK OT KaMephl;

3) 3anHee M 3anHe-GOKOBOe OCBelleHHE, MPH KOTOPOM
npeaMeTbl CLeMKH PacroJIoXKeHbl MeXAy COoJHIeM H ¢oTo-
annapartoMm; Mpu 3TOM OCBElLIEeHHH TEeHH HamnpasJeHbl K Ka-
mepe. CbeMKy B 3TOM HarnpaBJeHHH Ha3blBAIOT CbEMKOI
«MPOTHB CBeTa».

[Ipy nepexHeM OCBeUlEHHH TeHEBasl CTOPOHA O0GBEK-
TOB M TE€HH OT HHUX MOYTH He BHJHBI HAa CHUMKe. Jlumib npu
BBICOKOM TIOJIOXKEHHH COJIHILA BHIHBI HeGOJblIHE TEHH MOJ
BbICTYNAIOLWHMH YacTaMH 00bekToB. [loaToMy pasHuina B
PKOCTSIX TPH TNepegHeM OCBElIeHHH BCerga MeHblile, yeM
npH ocBellleHHH cOOKY HaH c3aiu. [To HanpaBJ/ieHHIO CoJHeY-
HbIX Jyueil cjgefyeT CHUMATb TOJbKO MpeaMeThl ¢ GOMbIIHM
pasJiHuMeM B SIPKOCTAX, Hampumep Oesble 34aHUS PSALOM
C TeMHOH 3eJjieHbio AepeBbeB. OCHOBHOII HELOCTAaTOK Mepes-
HEro OCBELIEHHs 3aKJIOYaeTcss B TOM, UYTO MNpH HeM Bce
06BEKTHl Ka)KyTCs Ha CHHUMKE MJOCKHMH, TAK KakK BBICTYIIBI
W BNAAHMHBI HA UX MOBEPXHOCTH OCBEILAIOTCS OJHHAKOBO.

Jliopell mpu nepefHEM OCBELIEHHH, KaK MpaBHJIO, CHH-
MaThb He CJIEYET, TaK KaK yeJsioBeK, KOTOPBIH CMOTPHT I1po-
THB CO.THIIA, HEBOJILHO MPHIIYPHBAET BEKH HJIH OMYCKAEeT HX;
NpH B3TJIsife Ha CHUMOK Ka)KeTcsl, UTO 4YeJOoBeK Oblj CHAT
B TOT MOMEHT, KOTla OH 3aKphlJ rJaasa.

B GosbuIMHCTBE AHEBHBIX ChEMOK HCMOJAL3YIOT M e p e I-
He-6 0K 0 BOe ocBellleHHe (puc. 32), npH KOTOpoM GO.b-
Ias 4acThb KaXKAOTO OGBbEKTa OCBEUIEHA COJHLEM, a Meilb-
iiasi HaXo4UTCs B TeHH. TeHH OT NpeaMeTOB BHAHBI XOPOLL(;
B TO JKe BpeMs OHH HamnpaBJeHbl BAaJb W MOCTENeHHO
yMeHblIAl0TCsl B mepcrnekTHBe. Popma TeHeil mo3BoJsier
CYOHTb 00 06beMe NMpeJMeTOB, a HX HampaB/JeHHe CO3JaeT
npeacrasienye o TOM, UTO MPOCTPAHCTBO, H300parkeHHoe Ha
CHHMKe, pocTHpaetcs B rayouny. boJanlras yactb cHHUMKA
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Puc, 32. IlepcaHe-60KoBOe OCBelIEHHE.

noJiyuaercsi CBeT/10H, M 3To MepejlaeT NpaBUJIbHOE NPEIECTaB-
JieHHe O SPKOM COJIHeYHOM OCBeLleHHH.

Jlydiue Bcero, ec/ii HampapJeHHe CbeMKH (0T (oToanmna-
pata K 0G'beKTy) M HamnpaBJ/leHHe NPSAMbIX COJIHEUHBIX Jyuei
(ot cosmHna K COGBEKTY) CXOHATCA TMOA OCTPHIM YIJIOM
(30—60°). DTo ycsn0BHEe MOXKHO BBIIIOJIHHTH, HM3MeHdAS Ha-
npaBjieHHe CheMKH HJH BbHIOpaTbh TaKoe BpeMsi, KOTAA COJH-
e OCBETHT OGBEKT C HYXKHOil CTOpOHbl. TpYyAHO CHHUMaTh
JIMLIL CEBEpPHYIO CTOPOHY HENOABHXKHBIX OOBEKTOB, KOTOpas
ocBellaeTcst NPSIMbIMH JiyuaMH COJIHIA TOJIbKO JIETOM, palio
YTPOM, KOTJA COJIHIIE HAXOJAHTCS Ha CEBEPO-BOCTOKE, U M03[-
HO BeuepoM, KOTJa OHO HAaxXOIHTCS Ha ceBepo-3anape.

IIpu ocBeuleHun OOBEKTOB C3a AW HWIH C3alH H
c60Ky (npH cChbeMKe MPOTHB CBeTa) UPe3BLHIYAHHO pPE3KO
yBEJHMUYHUBAETCS pa3HULA B SPKOCTH OTAE/bHbIX OOBEKTOB
cpeMku (puc. 33). He6o u ropusontatbHbple MOBEPXHOCTH B
3TOM Cjyuae OCBelleHbl OucHbL CHJALHO. Bce BepTHKabHbIE
00beKThl BUJHBI B OCHOBHOM C TEHEBOH CTOPOHBI M Ha CBET-
JoM (oHe BBIMJIAJAAT YEPHBIMH H MJIOCKAMH — BHIHBI JHLUID
ux cuayatel. CHUMaTh NPOTHB CBETA MOXKHO; 3TOT BHJ OCBe-
LIeHHs] JaeT BO3MOXKHOCTL OYeHDL BbIPpAa3HTEJLHO M0OKasaTh
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Puc. 33. 3anne-60koBoe ocBewenke.

OCOOEHHOCTH OCBEILEHHSI MPEAMETOB B SPKHI COJIHEUHbIH
AeHb. B T0 ke BpeMs Jyume CHHMaTb MPOTHB COJIHLA B Ta-
KHX YCJIOBHSIX, KOra Ha OGDbeKThi CheMKH CllepedM Majgaer
AOCTATOYHO CHJIBHBIA PACCesHHbIH CBeT HeGa WM CBET, OTpa-
KEHHBIH JPYTHMH NpeIMeTaMH.

CHHMATb NMPOTHB CBeTa JONYCTHMO JIHLIL TPH YCJIOBHH
€CJIH TpsAMble JIYyYH COJIHUA He MNalaiT Ha MOBEPXHOCTh °
o6bekTHBa. [/ 3T0r0 MOXHO (hOTOrpaupoBaTh NPH BHICO-
KOM MOJIOKEHHH COJIHIIA; elle Jyylle [TOMEeCTHTh (GoToanmna-
par B TeHH.

CbeMKH B TeHH

OO6beKThl, pacrnoNokKeHHble UEJIUKOM B TEHH, OCBELEHbI
ropasfo Go/ee paBHOMEPHO, 4eM HaXOHAsIIHECT Ha SPKOM
coJiHue. OCHOBHOII HCTOYHMK CBeTa B TEHH — He(O, CBET
KOTOpPOTO MajaeT OT BCeX TOUEK BHAHMOH uacTH HeGCCBOAA,
BO Bcex HamnpabJienusx. OJHAKO OCBEIEHHOCTb Pa3JHYHBIX
CTOPOH O0BbEKTOB HHKOrAa He ObiBaeT OJAMHAKOBOil; OOBIUHO
OHH OCBelLeHBl CHJIbHEee CBepXy M C OAHOIT U3 CTOPOH. B pe-
3yJbTaTe BbINYKJ/ble 4aCTH O0OBEKTOB OCBELIAIOTCS CHJbHEE,
yrayGaenus — cnabee. [lpeo6.aganne paccessHHOrO HJH
OTPaKeHHOr0 CBeTa C OJHOH H3 CTOPOH MO3BOJsET XOPOUIO
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pasauuuThL 06beM H (opMy OGBEKTOB CheMKH. Paszauuus
B APKOCTAX OOGBEKTOB MepejaloTCss Ha CHHMKE GOJbIIUM
KOJIHUECTBOM TOHOB, NMPOMEKYTOUHBIX MeXAY GesbiM H uep-
HBIM, C TIOCTENEHHbIMH NepexoqaMu OT CBEeTJIOFO K TEMHOMY.
B 3ToM H 3akJ104aloTCs MpPenMylLIecTBa OCBELIEHHS B TeHH.
OcsBellleHle B TeHH — OJHH H3 XODPOLIWX BHAOB €CTECTBEH-
HOrO OCBelleHUs [IJIs1 ChbeMKH MOPTPeToB, a TaKkKe [Js BCex
JPYTUX BHAOB CbHEMKH, KOT[Ja JKeJaTeJbHO MepegaTh BHJI
npeaMeToB npu Haubosiee pABHOMEPHOM OCBELIEHHHU.

CbeMKkH B 006JauHbIi JeHb

[Ipu cosuue, 3akpelToM 06JaKaMu, OOBEKThl OCBelleHbl
TOJIbKO paccessHHbIM cBeTOM. COJIHILY JOCTAaTOYHO CKPBIThCA
3a KpaeMm Habexasuiero obsauka, utobbl Bce NMpeaMeThl 1o-
TycKHequ. McuesatoT TeHH; npomagaer O6JecK JHCTbeB H
XBOM, OCBEUIEHHOIl COJHIIEM; TYCKHEIOT KpacKH, a B CBS3H
C 3THM CTaHOBSITCSI MeHee 3aMETHBIMH Pa3JjH4Hs B APKOCTAX
pa3J/IMYHBbIX IIBETOB U OTTeHKOB. CbeMKa B MacMypHBIl JeHb
He Mo03BOJIsieT NepejaTbh NMpeAcTaBJjeHHss 00 OOGHJIHM CBeTa
JIeTOM.

OcBenleHne B OOJMauHblil HJAM TacMYypHbIH IeHb 3Ha-
YUTEJbHO MEHSIETCSl B 3aBHCHMOCTH OT TOrO, HACKOJbKO
MJIOTHBIN CJI0H 06JaKoB 3akpbiBaeT coJgHue. [Ipu Jierkux
o6/MaKax XxapaxkTep OCBelIeHHs MOYTH TOT e, YTO H MpH
COJIHIe, He 3aKpbiToM 06JakaMu; pacceuBaeTcsl JHLIb He-
6oJblIast 4acTb Jydell, TeHU BHUAHBI TJ1a30M, TOJbKO HX
OuepTaHHsI CTAHOBATCS MeHee OTYeTJUBHIMHU. [1pH MJIOTHBIX
o6Jlakax TeHH OT HeOOJbIIHX MpeaMeTOB He BHAHHEL. UYem
nJoTHee 06/1aYHOCTh, TeM 6o0Jiee pPaBHOMEPHBIM CTAHOBHTCS
OCBelleHHe.

CoaHeuHble Jiyyd, NMPOXOAs CKBO3b 00J1aKa, BCe Xe B
OCHOBHOM COXPaHSIIOT CBOe HanpaBJIcHHE; MO3TOMY HEKOTO-
pasi pa3HHIA B OCBELUEHHOCTH MEXAY COJHEUHOH M TeHeBolii
CTOpPOHAMH NpEeIMETOB ocTaeTcss M B obGsaauHblii JeHb. Ha
rJa3 3Ta pasHHLLA MOYTH He3aMeTHA, HO CBETOYYBCTBHTEJb-
HBIH CJIOH MJIeHKH nepefaer ee ropasfo 6oJee pe3ko, yeM
310 BUIMT raa3. [TlosToMy npH coJiHLe, 3aKpbITOM 00JaKaMH,
c/e/lyeT YuYMTBIBaTb, I'lé HAXOAHTCS COJHUE, H CHHMATh
B TOM 3Ke HanpaBJ/eHHH, Kak i B 6e300/1auHblil AeHb.

B nacmypHylo norony cBeT pacceHBaeTcsl OueHb CHJAbHO
U B 3HAUyUTeJbLHOI YacTH norJgaoiaercs obnakamu. [1pu atom
pPa3HULLA B AIPKOCTH OCBEILleHHBIX MeCT H TeHeil CTaHOBMTCS
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oueHb MaJjoil; 60JbLIHHCTBO 0ObEKTOB MepeyNaeTcs: Ha CHHM-
Ke OJM3KHMH APYr K APYry TOHaMU (MpH HEOOGXOAUMOCTH
CHMMATb B MAacMYpPHYIO [OTOAY HHOTJA " HCMOJb3YIOT KOH-
TPACTHBIE TMJIEHKH, YTOGbl MOBBICHTb Pa3HHLY B SIPKOCTAX
00DBEKTOB H NepefaTh pasJuuus Mexay HAMu 6Gojee 3amer-
HBIMHU; MOoApoOHee 06 3TOM cM. B IJaBe 6).

JHeBHble CheMKH BHYTPH NOMelleHHH

OcBpeilienne B KOMHAaTe WJM B APYrOM MOMELIEHHH MMeeT
COBEPIUEHHO pa3JIMUHBIH XapaKTep B 3aBUCHMOCTH OT TOTO,
Kakoii cBeT najaer B ero okHa. [IpsiMble coJiHeUHble JyuH
COJTHIA, MafaloliHe B OKHO, OCBEILAIOT NpeAMeThl MOuTH TaK
J)Ke CHJIbHO, KaK H BHe noMelleHuil. Jpkocth Jwo6oro co-
1HEeYHOTO MATHA HA MOJY HMJIH CTeHaX KoMmHaThl B 20—40 pas
60JIbllle COCeJHero YyU4acTKa, Ha KOTOPbIH He majgaer mpsiMbix
COJIHEUHBIX Jyyeil, He TroBops yxe o Hau6Gojiee TEeMHbBIX
yyacTKax nomeleHusi. IIpd TakoM OCBelleHHH Ha CHHMKe
MOKHO XOpOUIO MepefaTh MpeIMeThl, OCBeLIeHHbIE COJIHIEeM
(Bce ocraspHOe OyneT Ha OTMEYATKE 4YEPHBIM HJH OUYeHb
TEMHBIM), HJIH NpeIMeThl B TeHH (COJHEeYHble YYacTKH Bhifle-
JATCS COBEpPUIEHHO O€JIBIMH MATHAMH).

Fopasno Jierue oTorpadupoBaTh, ecqu B OKHA NMagaer
paccesiHHbIil cBeT 6e300/1a4HOro MJu 06JauHoro HeGa. DTo
OCBELIEHHE CXOAHO C TeM, Kakoe ObiBaeT BHe MOMeEIIEHHH B
TeHH, C TOH Pa3HHIEH, YTO OCBELUIEHHOCTb OBICTPO MOHUKAET-
csl Mo Mepe yAaJeHHsi OT OKOH. [To3ToMy npH chemKe aHeM
Hajeko He 0e3pas3jiMyHO B KaKOM HampabJeHHH c¢ororpa-
¢uposatb. IlpH cbeMKe B HanpaBJeHHH OT OKOH BCSl BHYT-
PEHHOCTb KOMHAThl oOcBellaetrcs paBHoMepHo. [lpenmerst
O6YAyT OCBelleHbl PAaBHOMEPHO M B TOM cJyuae, eciu ¢oTo-
rpa¢UpoBaTh NMPOTHB OKOH, NOMECTHB KaMepy TakK, uToObl
CaMH OKHa He MonajaJi B npefesbl CHUMKA. EcaH 06beKkThl
HaXOOATCA B MPOCTEHKe MeXAY OKHAMH WJIH B-yIJy, Ha HHX
6yneT majaTh CBET, OTPa)KeHHBIH OT MoToJska u creH. Ilpu
ChbeMKe BIOJb OKOH CTOpPOHAa NpexMeToB, o6palileHHast
BHYTPb KOMHATBI, OCcBellaeTcsl ropasfo cuaabee. OcBelienue
BHYTPH MOMEUIEHHH paBHOMEpHEE, €ClH OKHa eCTh B ABYX
€ro CTeHaXx H B MOMELIEeHHH CO CBETJBIMHU CTEKJaMH H IOTOJI-
xoM. UeM [aJibliie OT OKOH PacroJioXeH OOBeKT CheMKH,
TeM pPaBHOMepHee OH OCBelLlaeTcsl.

Jitogeit ayuwie ¢ororpacdupoBath He Oauxke 1—2 m oT
OKOH, OCBETHB TEHEeBYIO CTOPOHY OTpaKaTesleM HJIH JaMMoii.
[IJs paBHOMEpPHOTO OCBeLIeHHs BCEro MOMELIEHHS ero TeM-
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Hble YacTH MOZKHO OCBETHThL MOULHOM JamMmoll, Hanpumep
(hoTosaMION.

Beigep:kKy B 1OMelleHHH TPYAHO ONpeNeduTh pacue-
tamu. Tam, rae npuxoaurcs yacro ¢pororpadupoBath, JAyullie
CHe/13Th NMPOOHblE CHHMKH Ha OMpefe]eHHOM pPacCTOSHHH OT
okoH. [1pn cbeMKe B Ipyroe Bpemsi MOXKHO BHOCHTb MOMpPaB-
KH 1Mo TabJuuaM, YUHThIBAsh yachl IHsI, BpeMs roaa 1 CocTof-
nie He6a. [Ipu QortorpadupoBaHWK B ApPYroM IOMeLLeHIH
MOYKHO HCIMOJb30BATh BBLAEPKKY, HailfeHHyo npobol, HO
YUECTh, YTO OCBELIEHHOCTb H3MEHSIETCST He TOJbKO B 3aBHCH-
MOCTH OT paccTOsiHHSA A0 OKOH. OHAa 3aBUCHT TaK»Ke OT BeJIH-
YHHbl M YHCJA OKOH, OT TOTO, HACKOJbKO OTpPa)KalT CBeT
TeMHble HJIH CBeTJble CTeHbl U MOTO.I0K, U B OCOOEHHOCTH OT
TOro, He 3aTeHEeHbl JIH OKHa COCeIHHMH 3JaHUAMH HJH Ty-
CTOIl JIMCTBOK.

OC0GeHHOCTH HCKYCCTBEHHOTO OCBelLeHHd

MckyccTBeHHOe OCBelleHHe OTJMuaeTcss OT JHEBHOro He
TO.IbKO TE€M, UTO OHO TpeOyeT OOJIbLUHX BbIAEPIKEK.

OcHOBHble HCTOYHHKH JHEBHOTO CB€TAa — COJIHIE M He-
60 — HaxoAsiTCsl 6ECKOHeuHOo AaJeKo, T. €. Ha OJHHAKOBOM
paccTOHUM OT BceX MpeNMeTOB, XOoTOpble Mbl Qororpacdu-
pyeMm. B oTsnune OT 3TOro HCTOYHHKH HCKYCCTBEHHOIO CBeTa
pacnoJsiaraioTcss CpPaBHHUTEJbHO HedaJeko oT ¢oTtorpadu-
pyeMbix mpeameroB. Ecau rpynma npeaMeToB OcBelllaeTcs
OHMM HCTOYHMKOM CBeTa, HamnpHMep 3JeKTPUUEeCKOH JaM-
MOH, TO OAHH NMpeAMeThl OKa3blBaloTCs OJHKe K Hel, a Apy-
rue — gajbllie, B pe3y/JbTaTe UYerc MpeaMeThl OCBELIAITCS
KpaiiHe HepaBHOMepHO. [To cpaBHEHHIO ¢ MpeAMETOM, KOTO-
pblil HAXoJUTCH B 1| M OT Jamnbl, Apyrue MpeaMeThl, HaXo-
AsiliHecss B 2 A OT Hee, OCBELLaloTCs He BABOE, a BUETBEPO
cinabee; npeaMeThl, HaxoasluHecss B 3 M, OCBELIAIOTCH He
BTpoe, a B AeBATb pa3 caabee, yem B 1 # oT Jgamnel. Uewm
6/1M)Ke K JaMie HaXOQUTCsl nmpeAMeT, TeM GoJblle 3aMeTHa
pa3HHUa MEXAY €ro OCBELUEHHOH W TEeHEeBOH CTOpPOHAMH,
TeM pe3ye odepuyeHa rpaHuua mexay Humu. Caaboe ocBe-
LleHHe TeHel W npeAMeTOB, VIaJeHHbIX OT HCTOUHHKA CBETa,
3aMeTHO 0COGEHHO pPe3Ko, eC/H 1o6aH30cTH oT (doTtorpadu-
pyemblx 0OBEKTOB HeT APYrHX MNPEIMETOB, OTPaxKalOLHUX
CBeT, HanpuMep Ha 6OJIbILIOM ABOpe UJH MYCThIpe, OCBellleH-
HoM ofHuM ¢oHapen. B He60.1LbUIOM MOMeUleHHH [ae’10 o06-
cTouT KHaue. [1pu ocBeuienun na<e OomHOIl JaMMoil ee CBeT
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NTPaKaeTCsl OT CBCTTOTO MOTOIKA It cTeH. [IpH yaa1enun ot
JAMITbl OCBELLEHHOCTL TOH CTOPOHBLI MpPeAMeTOB, KOTopast
obpauleHa K Jamne, najgaer O6bICTPO, MNPOMOPLUOHANBHO
KBaZpaTy paccTosiiust oT Jamnel. Oxdako no mepe npubau-
JKeHHs K CTeHe WJIM JAPVIHM npeiMeraM OOCTAHOBKH, OTpa-
JKAIOUIMM CBeT, BO3PACTAeT OCBEIIEeHHOCTb TeHEeBOH CTOPOHBI.
[TosToMy BAAa. 1M OT JaMIibl OCBellleHde CTAHOBUTCS Tropasno
6oJee caabolM, HO 3aTo 6oJlee paBHOMEPHBIM.

MckycerBentoe ocBeleHHe OIHHM HCTOYHHKOM, pacro-
JJOKEHHbIM BO.IM3H OT NMpeAMeTOB CheMKH, KpaiiHe HebJiaro-
NpUsATHO AJsi (ororpaupoBaHusi, TaK KakK IMpPH HeM upes-
BbIUAfiHO BO3pacTaeT pasHHLA B PKOCTIX OOBEKTOB CheMKE.
ITpu GoKOBOM OCBeLlEHHH HA CHHMKe MOABJSIOTCS pe3KHe
yepHble TEHH, NMpeaMeThbl BAAJH OT JIaMNbl TakKKe TOHVT
B TeHH. [Ipu nepenHeM ocBellleHUH OJHKHHE MpPeAMETH OC-
BEl1al0TCsl pABHOMEPHO CHJIbHO M BHAHBI Ha OTNeYaTKe IJo-
CKUMH OeJIbIMH NATHAMHK; BCe, UYTO HAXOMUTCS Ha 3HAUUTEb-
HOM pacCTOSIHMM NMO3aJW HHX, OCBelllaeTcs OyeHb caalo, ero
MOUTH HeJb3sl Pa3JHUUTh Ha CHHMKE.

HckyccTBeHHOe OcBellleHHe MOXKHO clejdatb 6ojee pas-
HOMEpHBIM HECKOJbKHMH CMNocoOanmu:

a) nomeuaTb HCTOYHHK cBeTa JaJelie OT MpeaMeToB
CbeMKH (M, cJefoBaTeqbHO, OJiM:Ke K CTEHAM U MpeaMeTaM
00CTAHOBKH, KOTOpPblE OTPaXKawT CBET);

6) YCTaHOBHTb He OIMH, a HECKO.1bKO HCTOUHHKOB CBeTa;

B) HCMNOJNb30BaTh paccedBaTe.Id CBeTa — MPO3PauHyio
TOHKYI0 Marepuio (Oesblil ek, TIOJb, Map/io), nanipoc-
Hylo 6ymary, MaToBble W MOJIOUHble CTeK/Ja HJIH OCBellaTh
npeaMeThbl JaMMmaMH ¢ MaTHPOBaHHOH Ko0J00ii;

I) YCHJHTb OTpa)KeHHe CBeTa, NMoMeulasi OObeKThl CheM-
KM BOJM3H OCBeElLlEHHBbIX TMOBEPXHOCTEH HJIM YCTaHaBJIMBad
oTpakaTesy cBeTa BO/JU3M OOBEKTOB, HJIM OCBellast Mpel-
MeThl TOJIbKO OTpa*KeHHbIM CBETOM.

a5 dotorpadupoBaHus Npu HCKYCCTBEHHOM OCBeLLEeHHI
MOKHO [0JIb30BaTbCHA OOBIYHBIMH OCBETHTEJbHLIMHU JaMMa-
MH, ¢doToJaMmaMH, JaMnaMH-BCNBILIKAMH MJAH  BCNBIKOL
MarHHsl.

OcBelleHHC JaMnamu

OO0bluHble OCBETHTeJbHbIE  HJ1EKTPHUECKHE  JaMIbl —
HauboJiee NMPOCTOH, HO HEAOCTATOYHO MOILUHBIH HCTOYHHK
cBeTa, KOTOphI TpebyeT MNPOAOTKHTENLHBIX BbIIEPiKEK.
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Ou Bnoaue npurogen A1s GororpadUpoBaHHg, HO B OCHOB-
HOM 11ilb AJdS HeMOABHMHBIX OObEKTIOB.

dotoamMnbl MpefHa3HaveHbl creiHaILHo aas Qororpa-
(upoBanust 1 Hanbomee vIoGHBl A.1s cbemok. Hama npo-
MbIULTEHHOCTh BBHIMyCKaeT 4YeTblpe Tima (OTOgaMIl, MOLUIL-
HocTbio 500 81 u 275 8T 4151 ceTH ¢ Hanpsi:keHuem 127 8, H
JaMIbl TAKoI Ke MoinocTH 115 cetn 220 8. PasMepbl HX
IIOKOJIA H MaTHPOBAHIOIl KOJOBl Takie »e, KaK y OCBeTH-
TeJbHBIX Jamn MouiHocTuio 15—100 a7; nostomy GotonaM-
bl MOZKHO BBHHYHBATL B CTAHAAPTHble nmatpoHsl. Hute ¢o-
TOJIAMIl HaKa/JHBaeTcss TOKOM [0 O0.blieil TemmepaTypsl,
yeM B OOBIUHBIX OCBETH-
TeJLHBIX JIaMilaX; MO3TOMY
CBETOBOH MNOTOK, H3.Jyuae-
MBIl (1aMiT0li, YBeJHUHBALT-
ca npHMepHo BABoe. Ha-
npumep, ¢doToTamMna Moliu-
HocTblo 500 87 H3Iyuaet
CTO.IbKO JKe CBera, CKO.Tb-
Ko 10—12 o6biuHbIX OCBe-
THTEJALHBIX JaMn MOLIHO-
cteio no 100 81, Cpok

!’ CIYKObI (oTo.1anMmbl
Puc. 34. Ocperuteas (ped- 500 61 — 6 wacos, ¢oto-
JeKTOp) ¢ OGOKOBBIMI UITOP- Jaavmnel 275 8r — 2 uyaca.

Kami 11s Gotonamin B 275 JlaMnbl 1al0T BO3MOMKHOCTD
nan 500 er. dororpadupoBath B nome-
ICHIIM C CPABHHTE.IbIIO KOPOTKHMH BbIAEPHKAMI.

Ha npakrtuke a71st 60.JbUIHHCTBA CHUMKOB J10CTaTOUHO
aByx ¢otomamn no 500 7. OxHa H3 Jamn noyMeulaetcs He-
CKOJALKO OJiMxKe K [ipefMeTaM CbeMKH, JApyras pacno.a-
raeTcst AaJibllie U CJIVKHT AJs1 ocBeulenus TteHeil. Bk.ouatn
GoJibliee KOJTHUECTBO J1aMINl He PeKOMEeHIVeTCs, Tak KaK 3To
MOKET NMPHBECTH K TMaJeHHIo HanpsiKenus B ciyuae mnepe-
TPY3KH CeTH, a NpH NajeHHH HanpsiKeHnus Bcero Ha 209
CBETOBOIl MOTOK JaMI CHHKaeTcs Ve eaBoe. Kpowme Toro,
IpH Meperpyske CeTH MOTYT IeperopeTs NpefoXpaHUTeIH
(1TpoGKH).

I11s1 Toro 4TOOBH MAaKCHMAJIBLHO HCHOJL30BATh CBETOBOIL
II0TOK JlaMll, HX HOMeUlalT B oTpaxarean (pedaexropsl).
CaMmblil npocToll OTpaxkate.lb — KOHVC M3 ILIOTHOH 6e.10i
OyMaru; 3HauMuTe L0 yIoOHee oTpakatesn 3 Ge 1ol xecTtl
HJM TOHKOTO MTICTO3CI0 IKelle3a, BBIKPAIEHHOTrOo H3HYTpH
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ajtoMHiKHeBoll Kpackori (puc. 34). Dokoshie wToOpkH Ta-
KOTO OTpazkare/s M03BOJISIOT H3MEHSITL LIIPIIY NyyKa cBe-
Ta H.TH OCTaBJIATL YACTh IIPOCTPAHCTBA B TEHH.

IlByX 1ann Bho.diie AOCTATOUHO, 4TOObI HMCMO.JB30BaTl
CaMble pa3IHuHble BAPHAHTHl OCBELLCHHUS, TepeMellas JaMIbl
H NpUOIHAAs HIH VAadsis OQHY H3 HUX. JlamMmamu oguua-
KOBOH MOIIHOCTH Vvao0Hee [0.b30BATbCA  IOTOMY, UTO
NPpH  3TOM JICTUC  PACCYHTATDL GCBELIEHHOCTb  PAa3JHUYHBIN
CTOpOH  06BeKTa, YUHTLIBAsI PACCTOSIHIE OT OOBECKTA A0
NENHE _

[Tpu noaw3oBaHuK ABYMA JlaMnaMu OAHHAKOBOH MOLHO-
CTH OJTHY U3 IIHX MoMCLIAOT 6.1HxKe K 06BEKTY, APYIVIO pac-
NOJTAraoT HECKOJIbKO Aadblile, UTOObl YCHIHTL OCBELUEH-
HOCTb TeHell, co3gaBaeMbIX 11epBoil aaMnoii. [Tpub.usnren-
HO MOKHO CKa3aTh, UYTO MPH YCTAHOBKE BTOPOIl JaMIbl BABOE
Hajblie 0T 06beKTa TeHL ByjaeT ocBelielia B 3—4 pasa caa-
Gee, yem CTOpoHa, OcBelleHHad nepsoil .1amnofl. Touwble
pacyeThl HPAaKTHUECKH HEBO3MOZKHBI, TAK KAK MOMKHO JIHIb
MpUG IM3UTETBIO YUeCTh CTeNeHb OTPaKEHHs CBeTa OT OKpY-
AKawwWwux npeaMeroB. Bropyio camMny MOKHO nomMeniaTh He
TO.TbKO COOKY 0GbeKTa, HO U c3aaH (COGKY M CBepXy) Hero,
YTOOBI OCBETHThL HYKHYVIO UacTh o6bexTa (uau GoH). B sTon
cjydae BTOPVIO .J1aMIly HeOOXOIHMO I110MelllaTb 3HAUuUTe/b-
HO O.HKe K 00BeKTy, UeM [epBYIo, HAlpHMep BABOE; OMHO-
BpPeMEHHO MPHXOAUTCS 3aBOTHTLCH O TOM, YTOOHI npsMoil
CBET JlaMilbl He Maga] Ha MOBEPXHOCTL O6BLEKTHBA.

[TpocToe ¥ B TO ke BpeMs Bbipa3uTeqbHOE OCBElleHHC
00beKTa NpH ABYX JaMNaX MOXHO MOJAYUHTH, €CAH OMIY W3
HHX MOMECTHTL, Hanpumep, B 1,6—2 u oT o6bexkTa TdK, YTO-
Obl CBeT OT Hee NajfaJg Ha OGBEKT CBEPXY H COOKY — Mof
yriom B 30—45° K HanpaBIeHHIO CHEMKH MO TOPH30HTAJI
H 1Mo BepTHKaJH. Takoe HanpaBJ/eHHe OCHOBHOTO CBeTa COB-
najgaer ¢ NPHBBIYHBIM [/ HAac HaMNpaBJeHHEM COJHEUHbIX
Jiyued H NO3TOMY $IBJsieTcst HauGoJlee eCcTeCTBEHHBIM., BTo-
py1o JaMny Tako# :Ke MOLIHOCTH MOMEemaloT Ha HeCcKO.ILKO
6oJbIIeM paccTOAHKH, B 2,6—3 A, ¢ APYrOil CTOPOHBI 06beK-
Ta C pacyeToOM OCBeTHTb €ro TeHeByl cTopoHy. Has 3Toii
JKe LleJH MOXKHO HCMOJb30BaTh CBET OCHOBHOTO MCTOYHHKA,
NIOMECTHB C TEHEeBOH CTOPOHbI 00beKTa oTpaxaTenab. Jlas
HauboJ/lee paBHOMEPHOTO OCBeIleHHsI OGbEeKTa H CMATYEHUS
pe3KHX TeHeil. CBeT J0.1xeH OblTb 10 BO3MOXKHOCTH paccedll-
HbIM; NTPH CbeMKe ¢ OOBIYHBIMH JaMMnaMu ciaeayeT NoMelaTs
MeXAy JaMnoil ¥ o0BbeKTOM CheMKH pacCerBaTeTd CBeTa.
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Puc. 35. Ocsemteitite 06DbEKTa CheMKIH CBETOM, OTPAKEHHDBIM
Or 1I0TOJdKA H CTeH.

CBeT OT HeCKOJbKHX JaMIl MOXKeT HaTh psja TeHeil; ce-
JIyeT 110 BO3MOXKHOCTH u3beraTb 3TOro, Tak Kak IpH ecTecrt-
BEHHOM OCBeUIleHHH NpeaAMeT He MOXKeT OIHOBpPeMeHHO OT-
6pacbiBaTh [Be TE€HH B pa3Hble CTOPOHbI.

PaBHOMepHOe paccesiHHOE OCBelleHHe HCKYCCTBEHHBIN
CBETOM B KOMHAaTe MOXHO MOJVYHTb BeCchbMa MpPOCThIM CHO-
cobox. Jlamny 500 87 B oTpa)caTtese MOKHO HAmpaBHTb liC
Ha 00beKT CbeMKH, a Ha CTEHbl H MOTO.I0K, KOTOPble He Mo-
najgaloT B npejesabl cHUMKa (puc. 35).

Caer, najgawiuinii Ha 00bEKT, B 3TOM cJdydae HCXOAHT
He M3 OMHOI WJH HEeCKOJbKHX TOueK, a OT ABYX HJAH Tpex
60JbLIKHX MI0CKOCTEeH (MOTOJIOK H CTeHbl); OCBeLieHHe Bcex
npeaMeTOB B TOIl YaCTH KOMHAaThl, KOTOpas oCBelleHa OTpa-
JKEHHBIM CBETOM, CTAHOBHUTCSI MHOTOCTOPOHHUM H MO3TOMY
paBHOMepHbIM. B To :xe BpemMmsi pa3Hble CTOpPOHbI (oTorpa-
dbHpyeMbIX TpeaMeToB O6YIyT OCBelleHbl HEOAUHAKOBO CHJb-
HO: MOTO.I0K OOGbIYHO OoTpazkaeT 60./bllie CBETA, YeM CTEeHbI,
U 6GymerT OCBeL(aTh BEPXHIOI 4acTb OOBEKTOB CbeMKH He-
CKOJIbKO CHJbHec. Bce ocBelleHHe NMoOXoxKe Ha ocBellehHe
B TeHH paccessHHbIM cBeTOoM 06e300.1auHoro Heba.

OcBelleHHe 06bEKTa MOMKHO M3MEHSATh, HAMpaB.ss JaM-
Ny BBepX WJIM BHH3, HA TY HJIH APYTYIO OTPaxKalouUlyio I1o-
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BepxHocTL. UTo6b! Jyullle noka3aTs o6beM U GopMy BBICTY-
nawuux Jetaneil o6beKTa CbeMKH, MOKHO HCMOJbH30BATh
JOMOJHHUTENbHBIH HCTOUHHMK HamnpasJelHOrc cBetda — 00biu-
HYI0 JaMy HeGOoJblIOoil MOUIHOCTH, PACNOJ0KHB €¢ HCTO-
faneky oT obbekrTa.

OcBeLeHHOCTb NPeAMeTOB TOJBKO OTPAaKEHHBIM CBETOM
6yneTr npHOJIU3HTENbHO BABOE WJIH BTPOE MEHbLUeil, yeM Mpi
HHernocpeCTBEHHOM OCBellleHHH JaMMoil.

[Tpu pacuerax BBLAEPKKH B NMOMEIIEHHH CJIEIYET YYCCTb,
YTO OHA 3aBHCHUT B OCHOBHOM OT TOH M3 OJAHHAKOBBIX 10 MOUL-
HOCTH J1aMIl, KOTOpast HaxoauTtcs O.Hxke Bcero K OOBeKTy.
Ecau cpaBHUTL BbIAEp:KKH, yKasaHiible Bbllie B Tab.jauue 3
JJs1 OJHOW M ABYX JaMIM, TO OKa3blBaeTCs, UTO BBIIAEPMKKH
COKpaluaw:ca TOJLKO B cJyuae, Korga Bropas Jamna Haxo-
JHTCSl HA TAKOM /K€ WJIH MeHbleM PaCCTOSHHH OT 0ObeKTa,
Kak u nepBas. Bo Bcex ocTaabHbIX cayyasx o0uLas ocpeieH-
HOCTh O6BEKTA IIPAKTHUCCKH [ie H3MEeHSeTCsl.

OcgelileHre BCNbILIKAMHA

CbeMKy MOXKHO MPOH3BECTH NPH CBeTe .I1aMIIbl-BCILILIKH,
BHYTPH KOTOpOil cropaer a.wmiHueBas ¢oJbra, noc.e
yero Jiamna Bbl6paceiBaercs. YToObl NMPOH3BECTH BCIHBILIKY,
KOHTaKThl JaMibl AOCTATOYHO 3AMKHYThb LENbI0 3JEKTpHue-
CKOTO TOKa HanpsKeHHeM He MeHee 6 g, HaNpHUMep, OT ABYX
Oartapeil nJjs KapMaHHoro ¢oHapsi, COeJHHEHHBIX MOCJe0-
BateabHo. s portorpacdupoBaHus ¢ 3THMM JaMnaMu Bbl-
NylleH cnelyaJ/bHbil OTpaxaresb, B PyYKe KOTOPOTo MoMe-
L1al0TCA MaJieHbKHe cyxue O6aTapeu, BbIIyCcKaemble Cre-
LHAJbHO AJs 3a)XKUraHus Jamn-Benbiwek. I1pH cbenmke Ka-
Mepoii «Jlo6utens-2» npoBoJ OT OCBETHTEILHOro npubopa
NpPHCOEAHHAETCS K KOHTAKTaM JAJs1 CHRXPOHHOIl BCHBILIKH,
KOTOpble 3aMbIKAOTCA NPH Ha:KUMe Ha crnyck 3arsopa. [Ipn
(otorpacduposanuu nepBoi Moledplo GoTtoannapara «Jlo-
OuTe/b», He UMelollell CHHXPOKOHTAKTa, KaMepy MoMellalot
Ha WITATMB H YCTaHaBJAHBAIOT BbIAEPKKY B. nasi cbeMkn
OTKDLIBAIOT 3aTBOP CHYCKOBBIM TPOCHKOM, 3aTeM 3a-
MBIKAIOT KOHTAKTbl JaMMBI-BCNIBIWIKH H 3aKpbiBAalOT 3a-
TBOP.

[Ipu cBere JaMmIlbl-BCMIBILIKW OLHOKPATHOTO AeliCTBHSA B
pedJexktope u gnadparme 5,6 Ha nJIeHKe YYBCTBUTEIbHOCTBIO
130 emunun I'OCT wmoxkHO doTorpacdupoBaTh MNpeaMerThl,
pacroJioXKeHHble He gagee 3 A OT MeCTa BCMbIIKH. Bempiika
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IPONOTKACTC OKOJIC 'Y CEKYHIAbl H Ja€T BO3MO/KHOCTb
pororpadHpoBaTL MOJABHKHbIE O0BEKTHI.

JIpyroit BHA . 1aMObI-BCOBIWIKIT — HMMOYJbCHAS Jamina
{MHOrOKpaTHOro geicteusi). OHa npeacras/iasieT CO60H CTEK-
JEHHYIO  Ta30HaNoJHEHHYIO  TpyOKy; 3.JeKTpoAbl TpyOKi
coeluHenpl ¢ obKJaAKaMH KoliJeHcaropa, KOTOPBIl 3apsi-
’KaeTcs OT CyXoil GartapeH, aKKYMVIsiTOpa WJIH IPVIOTO

Puc. 36. Hunyascuas aavna «Moanisi»,

HCTOYHHKA 3JEKTPUUECKOro TOKa. EciTi npH 3apskeHHOM
KOHJeHCATOpe MOABECTH K JOMOJHHUTEILHOMY 3JEKTPOAY
TPYOKH BLICOKOE HAMNpSIZKEHHC BBICOKOH 4acTeTbl, Aefict-
BylOlllee KOPOTKOE BpeMsi (HMMYJbC), TO KOHAEHCATOp pas-
paxaercsl yepe3 ras, HamoJHsoWHl Tpyoky. [lpu paspsane
BO3HHUKAET BCIBIIIKA — SAPKOe CBeUcHlie ra3a, KoTopoe JJIHT-
cst /1000—"/2000 cekynnpl. Iloc.1e paspsga KoHmeHCATOp B Te-
uyeHHe 5—10 ceKyHI MOXKHO 3apAAHTb BHOBb AJs CJIeAVIO-
el BCMbILUKH.

HMmnynbcHple  gamnbel aas GortorpadupoBaHiisi Bbily-
CKaloTCst  Hauleil  IDPOMBILIJIEHHOCTBIO  MOA  HasBaHHeM
«dnekTpoHHasi ¢ortoBcnbiwika «Moaunuss (puc. 36). Ocse-
THTebHBIl NMPHOOP BeCcHT 2 K2 H CCCTOHT W3 JaMIbl B ped-
JIEKTOpe M CyXoil Oaraped, XoTcpas MO03BoJsieT caelaThb
500 Bcnbimek. PoterpatHuporaHue TPOH3BOAUTCS TaKHM
JKe MOPSIAKOM, KaK H ¢ JaMmnoii-Benuiitinoii. CBet HMIYaALC-

116



Holt Jlamnel «MoJsiHHA» aaeT BO3MOXKHOCTh ¢ororpadupo-
BaTb npu auadparme 5,6 ua nacHxe 130 emuuny 'OCT
npeiMeThbl, KOTOpblE HAXOAATCS He JaJjee 5 M.

Ilns ccBelieHus o0bEKTOB CBLEMKH BCMBILIKON MOXKHO
HCNOMNb3CBATh TaKXkKe CBeT ropsilero MarHus. Mertananuye-
CKHIl MarHuii npeacras/asger co6oil MOpoUIOK cepeGpUCTOro
nBeta, KOTOpLli B NPHCYTCTBHH AOCTATOYHCIO KOJHUYECTBA
KHCJIOPOZAA CropaeT B TeyeHHe A0JcCl CeKyHAbl H AaeT upes-
BolyaliHo sipkce miaMs. LI BCOBILIKY HCNOJb3YeTcsl CMech
METa/JIH4eCKOro MarHus ¢ KakHM-Ju0o BelleCTBCM, KOTO-
poe NpH TOPeHHU BbIACISET KUCJAODPOA, HamnpuMep ¢ Map-
TaHLEeBO-KHCJABIM KaJHeM.

Benbluka maruust moszogsier  dortorpadupoBaTth NOA-
BUXKHble 00LeKTbl B O0JBLIMX NCMEILEHHAX, KOTOpble TPYA-
HO OCBeTHTb JApyrumMu cnoccOaMu, HO CBsI3aHa C OIACHO-
CTbIO BC3HHUKHOBEHHS NOXKApd MPH HEOCTGPOMKHOM [PHIO-
TOBJIGHHH H  HCNCJb3GBAaHMHM cMecH. Ee He caeayer
NpUMEHATb TaM, TJe HMCIOTCS TOpIoYHe MaTepHaJbl HJH
JApyrHe JerkoBOCH/JaMeHsolllecss BellecTBa H IpeaMeThl.

Bce BHABI OCBellleHHsT BCMBILKCI HMEIOT Te Ke Hexo-
CTAaTKH, KaK M OCBellleHHe ONHCIl naMnoll, o KoTopoM OblaIo
ckasaHo Bbillle, [1pu cBeTe BCHBILLIEK MGIKHO CAeJaTb CHHM-
KH He33aBHCHMO OT OOBIUHOTO eCTeCTBCHHOIO HJH HCKYC-
CTBEHHCTo ocBelleHHs. (QNHAaKO CBeT BCHBIUKH [TaeT upes-
BbluailHO HeeCTeCTBEHHOE CCBeLleHHe, HeNoXcMKee Ha To,
MPH KOTOPCM MBl MPHUBBLIKAM BIHACTL Bee npeamerbl. as
Toro 4tcObl HaudoJee BBIFOTHO HCNONAL30BATH CBETOBOI Mo-
TOK, €G3aaBaeMblil JaMMnoli-BCOEILIKOIl, ce MPUXOAMTCA MO-
MeLlaTb BO3MCXKHO O/JHMe K COLEeKTaM CheMKH, T. €. pac-
noJaratb Jamny okoso otoanmaparta. Ha chHumkax, npo-
M3BEIEeHHBIX NpPH OCBCIUCHHI TOJAbKO BCHbILIKOI, 0OLEKTH
CBEMKH BBIIVISASIT NJCCKMMH, a BCC, YTO HAXOAHTCH M[03a-
IH HMX, HA 3HAUUTENBbHCM PAaCCTOSIHII CT MCCTa BCIIBILIKH,
ToHeT B rayOokol TeHin. IlosToMy Jyullle NOJAB30BATLCS
BCOBILWIKOIl TOJALKO TOrAa, KOria JAPYyTrHX BO3MOXKHOCTEH
OCBEeLUEHHsI HET. ECaM Ke HCMNO0.1b30BaTh CBET BCHbILIKH HE
B KayeCTBe OCHOBHCIO HCTOYHUKA, a AJ5 OCBELICHHs] TeHei
npu ¢otorpaupoBaHHy JHEeM MPOTHB CBeTa (HampHiep,
NMpi CheMKaX B MNOMEILeHHAX IIPOTHB OKOH), BCMbIIKA MO-
JKeT NaTb OuUeHb XOPOIUHIl pPe3yabTaT M 4pe3BblUaiiHO 06-
JeruaeT CbeMKY.

HanpaBs/aeHHBll cBeT BCHBIIIKH MOXHO TMpeBPaTHTb B
paccesinublil, KaK 370 OblI0 GNHCAHO AJNS CLEMKH C ORHOM
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Jgammoil. Hampumep, npu cheMKe ¢ MarHUeM MeXIy BCIbILI-
KOl M OOBLEKTOM MOXKHO MOMECTHTb Herpo3pauyHbil 3KpaH,
YTGOBl Ha NpeAMeThl CbeMKH MajfaJ JHIb CBET, OTPaKeHHbIA
OT MOTONKA H CTeH.

O nocrpoeHuun dororpaduueckoro CHUMKa

YMeHune BHIGpaTh HauboJslee MOAXOAALLEE OCBeIleHHE H
TOYKY CbEMKH NMPUXCAHT He cpasy. [lepBble — na u He TOJIb-
KO MepBble — CHUMKH OYy1yT Hen36eKHO HMEeTh Te WJH JpY-
rve Hexocratku. Pasbupasi 3TH HENOCTATKH, MBI JOJIKHEI
yuecTb I OyAYLUIMX CHEMOK He TONbKO CILUHOKH, NOMyLIeH-
Hble TIPH YCTaHOBKe Ha PE3KOCTh MJH NP ONpejeleHHH Bbl-
O€pXKKH; CJlefyeT NOAYMaThb, HACKO/JbKO yHauyHO ObLIO BHI-
6paHo ccBellleHde, YTO HMEHHO He OblJIO yuTeHo Nnpu Buibope
TOYKH CbeMKH. BHuMaTeJbHBIH pa3fop KaXKIOro caesaHHO-
ro CHHMKa faeT BO3MOXKHOCTb HAa CBOeM OIbITe MOHATb, Ka-
KMMH crncco6aMH MOXKHO OblJI0 cAaejJaTh CHHMOK Jyullle,
H HMCIOJb3CBaTh 3TCT ONBLIT B AaJdbHeiuieM. Bce, uto 6mvli0
CKa3aHo o BBIOGGpe TCUKH CbeMKH H OCBeLleHHsi, BOBCE He
peacTaBasieT co6oil 00a3aTeJbHbIX NPaBHJI. DTH yKasaHHs
HMEIOT 1leJIbl0 JIHIIb TOMOYb HauHuHawlleMy H36eXaTb rpy-
6bIX OWHOOK M paszo0paThcs B TeX CPeACTBAX MU cnocobax,
NP OOMOLUM KOTCPHIX MOXKHO TepelaTh Ha CHHMKe Halle
npencTaB/eHHe O AeHCTBHTENBHCCTH NPOCTO, MOHSITHO, NMpaB-
IMBO W BbipasutesbHo. Ecan BHMMaTeJabHO 06ayMaTh nepen
CbeMKOH, KaKHMH cnocobaMu MOXKHO AOCTHTHYTh HaMeueH-
HOH UeaH, pe3yabTaT MCUYTH BCErAa ONpaBaaeT HAllH OXKH-
panus. CaMble Ba)KHble U3 OOBEKTOB HALO CTPEMHUTbCS MO-
KasaTb Ha CHHMKe HauboJiee 3aMeTHO. DTO MOXKHO CAesaTh
pasJMYHBIMH crocobaMH.

[Tpexne Bcero, UX MOXKHO I0Ka3aTb KPYIHO, Ha mepej-
HeM (MM MHOTAA HA chelHeM) IJiaHe cHHMKa., OCHOBHbIE
O0GBEKTBl MCTYT BBLIAENATHCs Ha (oHe APYrMX MNpeaMeToB
CbEMKH pPe3KOCTbIO, APKOCTbIO, OCOOEHHOCTAMHU CBOMX ouYep-
taHuil ¥ T. 1. HakoHneu, rae Obl HY OBLIO pacnoJoKeHo H306-
pa)KeHHe OCHOBHBIX OOBCKTOB, OHO MGXKET BBIICAAThCs 6Ja-
rofgaps ocobGeHHOoCcTAM cBoero ocBeuleHusi, O6bUHO Bce TO,
YTO OCBelllaeTCsi CHJbHee, NMPHBJIEKaeT BHUMaHHe B MepPBYIO
cuepellb; OLHAKO B psie CJAyyaeB Ha CHHUMKe 3aMeTHee Bblle-
JiSIIOTCSl TeMHble 0OBEeKTHl MM HX TEHM Ha CBeTJIoM (oHe,

CHHMOK MOHAATHee, €ro cojepxKaHHe Jerye BOCHPHHH-
MaeTcsl, ec/ii H300parkeHHble Ha HEeM JIOAH HJH NpeaMeThl
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CrpyNNHPOBAaHbl WJH pPAacroJOoXeHbl onpeleseHHbIM o6pa-
3oM. Pa3MellleHne npexiMeTcB M pacroJioXKeHHe HX H3c6pa-
JKeHHH Ha CHMMKe MOTVT ObITb CAMBIMH Pa3/HuHbIMH. B oaHux
clyyasaX OCHOBHBE€ OOTLeKTbl CbeMKH MCryT OblThb pac-
LOJIOXKEHBI HAa NMPHMEPHO ONHHAKOBBIX PACCTOSIHHSIX OT (oTo-
anmapata. B aApyrux ciayuasix OHH MOTYT HaXOAHTbLCH HA pas-
JIMYHBIX PACCTGAHUAX OT KaMephl; TaKoe pacnoJioxkeHue oT-
JleJIbHBIX O0BEKTCB CHEMKH XOpoUIo mepegaeT OpeacTaBJe-
HMe o ri1yOHHe MNpocTpaHcTBa, GCoOeHHO ecan HauGogee
3aMeTHble OJMHKHHe NPEIMeThl OTAeJNEeHbl OT AaJbHHX OJHHM
UM [IBYMsl 3aMeTHbIMM INPCMeEXYTKaMH.

Bo Bcex cayuasx dortorpadpupoBaHua xKeaaTeNbHO, UTO-
6b1 Kakas-nmubo rpynna npeiMeTcB HJAH OAMH M3 HHUX MpH-
BJleKa/li BHUMaHHe B MepBYIO ouepelb, OblIH Obl CBOCTO PO-
Ja 3pUTeJbHBIM LICHTPOM, a BCe OCTajbHble JeTajH CHUMKA
qonofHAnM 6bl M306paxeHHe CCHOBHOTO O0BLEKTa MO CMbIC-
Ay, 3HaueHHIO, CHNoCOUCTBUBANH Obl BBLIAEJEHHIO ero Ha
CHUMKe.

Ilpu BbIGOpe TOUKH CBEMKH COBeplUeHHO HeobGs3aTesb-
HO CTpeMHTbCSl MOKa3aTb HA OLHOM CHHMKE BO3MOXHO
Goabuie Joaedl Hau npeaMmerceB. CbeMKa OJHOTO HJAH He-
CKOJMILKHX 00OBEKTOB ¢ OJHM3KHX pacCTOSHUH, KpyNHBIM IJja-
HOM HepegKo JaeT BO3MOXKHCCTL I[0Ka3aTh Jioneil, npen-
MeThl, COOBITHS TOpa3fo MOHSITHee H BbIpa3HTeJlbHee, yeM
cbeMKa OoJblIoro uucaa oO6bekToB H3aaJgaH, cOUWUM nJa-
HoM. Bce, uto u3obpaxaercsd Ha CHHMKe HauboJiee KPYIHO,
pesko U ccBelllaeTcst HauGoJiee 3aMeTHO, NpHBJeKaeT Hallle
BHHMaHue B NepBYI0 ouepeab M JaeT BO3MOXHOCTb BHIEThb
noapoOHOCTH; B TO 2Ke BpeMs 3TO AaeT BO3MOXKHOCTb IO
JeTaJjsiM COCTaBUTh NpejcTaBjeHHe 00 oblieM.

TNTABA IECTAM4

HA KAKHUX MJIEHKAX JYYWIE ¢OTOTPA®HPOBATD

Ha ymnakoBke HeraTHBHOH IJIEHKH YKa3blBalOTCS BaX-
Hellliye M3 ee CBOHCTB: 1) cTemeHb e€e KCHTPACTHOCTH,
2) CBETGUYBCTBHTCALHOCTb M 3) Ha3BaHHe THNA IJIEHKH,
KOTOpPOEe 03HauaeT ee LBETOYYBCTBHTENbHOCTD.

dororpacbuueckue CBONCTBAa pAa3JHUYHBIX HEraTHBHBIX
MJEHOK 3aBHCAT OT CCCTaBa CBETOUYBCTBHTEJBLHOTO €10 H
cnocof6a ero MNpHroToB/enus. B To xe Bpema Haubo/ee
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BaXKHBle CBOWCTBa MO0 TJIEHKH, — CTENeHb KOHTPACTHO-
CTH M CBETOUYBCTBHTEJLHOCTb — MOTYT 3HAUHTEJSbHO H3Me-
HUTbCSl, €C/H NMPOABJATbL MJEHKY HHaue, yeM OHa MpPOsABJA-
Jlacb NMPH HCOBITaHHAX ee (oTorpacdHuecKHXx CBOHCTB Ie-
pen BhIycKOM ¢ (paGpukH, T. €. eCcqH HCMNOJAL30BAaTh He
cTanaapTHeiA nposBuTean (Ne 2), a gpyroii, ecau nposis-
JATb MpH TeMNepaType Bbillle AW HUXKe 20° HIH ecau H3-
MeHSITb BpeMs IMpoaBJeHHst (B MHHYTax), KOTOpoe yKasa-
HO Ha YyNakKoOBKe IJEeHKH.

Mﬂl‘KHe, HOpMaJibHble H KOHTPACTHble TMJEHKH

CHHMOK [OJI)KeH N0 BO3MOXHOCTH NMpaBWJbHO TNepena-
BaTh Te Pa3/JH4HA B SIPKOCTAX OOBLEKTOB CbEMKH, KOTOpHIE
BHUAHBI TJ1a3CM.

PasnuuHble copTa TMJEHOK HEOAHHAKOBO NepefaloT pas-
HHIY B sPKOCTSX. DTO CBOHMCTBO HAa3LIBaeTCs CTeleHblo
KOHTPACTHOCTH NJeHKH. [To cTemeHM KOHTPACTHOCTH pasJu-
MalOT MATKHE€ (MaJOKOHTPACTHbiE), HOpMaJbHHE
H KOHTpPAacCTHBIEe IJEHKH.

Ecain ™Mbl moMecTuM psizoM OBa NpeaMeTa — CBETJBIH
H TeMHBI M CHesNaeM OAMH CHHMOK 3THX MpeIMeTOB Ha
MSITKOH MNJeHKe, APyroif —Ha KOHTPAacTHOH, a 3arteM npo-
sBUM 00a CHMMKa B ONWHAKOBBIX YCJOBHSIX, TO YBHIUM
crenylomee. Ha KOHTPacTHOH mNJIeHKe pasHHLA MeXAy
MJIOTHCCTBIO M306paKeHHs CBETJOr0 H TeMHOro NpeaMeToB
(koHTpact) Oyner 3HAuMTeJbHO OoOJElle, yYeM Ha MATKOM
nnenke. TakuM o6pa3cM, CbeMKa Ha MSATKOH MJeHKe Mo-
3BOJIsSIeT YMEHbLIKTb Ha CHHMKe TO pasJjiiuie B SIPKOCTAX
NpeIMeTOB, KOTOpOe CYLIeCTByeT B JHeHCTBHTEJNbHOCTH;
CbeMKa Ha KOHTPACTHOH MJIeHKe NC3BOJIsSeT YBEIMYHUTH 3TO
pasJuuie.

QdotoMaTepHalb, HMeOHe Pa3HYIO cTeNeHb KOHTPacT-
HOCTH, MepelaldT Pas3HOe KCJHYEeCTBO INePeXOAHBIX CTyIe-
Hell 0T CBeTJIbIX yuacTKOB H306paxeHuss K TeMHbIM. CbeM-
Ka Ha MSATKHX NJeHKaX MO03BoJseT MOJNYYHTh Haubogbluee
KOJIMUECTBO TEPEeXCAHBbIX TOHOB. [IpH cLeMke Ha KOHTpacT-
HBIX [JIEHKaX KOJIHUECTBO MepeXOAHBIX TOHOB COKpallaet-
cqA: CBeTJO-cepble TOHa mpubJHKalOTCd K HauboJjiee cBeT-
JBIM, a TeMHO-Cepble — K UYepHBIM.

CreneHb KOHTPACTHOCTH MJEHKH MOXHO HECKOJbKO H3-
MenuTb. [IpH KOPCTKGM MpOSIBJEHHH KOHTPACTHGCTh JIIO-
6oi maeHkd Oyaer Hepesuka. [Ipu HeGOJblIOM yBeAHueHHH
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BpeMeHH MPOSBJeHHS KOHTPACTHOCTb MOXeT BO3pPAaCTH, HO
NpH CJHHIIKOM AOJroM INPOSIBJEHHH OHa ONATb IIOHH3HTCS.

HopMauabHbB e nieHkH, KOTOpble MepefalOT Ha CHAM-
Ke pa3jHuus B SIPKOCTAX Haubojee MNPaBHJIbHO H MO3BO-
JFI0T MOJIYYHTh GOJbLIOE KOJHUYECTBO MepPeXOAHbIX TOHOB,
HCMOJNBb3YyIOTCH NSt  GOJBUIMHCTBA CbHeMOK. B coJiHeuHBbli
JeHb cledyeT CHUMAaTh, KaK INpaBHJO, HAa HOPMAJbHBIX
IJIeHKax.

Msrkue NJIeHKH NPHMEHSIOT /I CheMKH TaKuX 00b-
€KTOB H MpPH TaKOM OCBellleHHH, KorJa pa3HHIa B IPKOCTSX
CJIMLIKOM BejnKa. Hamnpumep, MsirkHe NJEHKH HCHOMNb3YIOT
IUIT CbeMKH B COJIHeUHBIH JeHb BHYTPH MOMELUEHHH, ecJH
4acTb TOMeILEeHHs OCBelleHa CHJbHO, NMPSIMBIMH COJIHEYHHI-
MH Jy4YaMH CKBO3b OKHa, a 4acTbh — TOJbKO cJalbIM pac-
CeslHHbIM CcBeTOM. M#rkHe NJIEHKH MNPUMEHSIOT TaKXKe C
1ebI0 NOJNYYHTh Ha CHHMKe HauboJjbillee KOJHYECTBO NPO-
MeXKYTOUHBIX TOHOB, C MOCTENEHHbIMH MepexogaMH OT ca-
MOTO CBeTJIOr0 K CaMOMYy TEMHOMY, HamnpHMep IPH CheMKe
noptpetoB. OnHako AJs TOro 4TOOBI YMEHbIINTb Ha CHHM-
Ke pasHHIy B SIPKOCTSIX, He 00s3aTeJIbHO CHUMaTb Ha MSAT-
Kofi myeHke. Ha HopManbHO# mNJieHKe TakK)Ke MOXKHO MOJY-
YHTb YMEHBbLIEHHYIO Pa3HHIY B SIPKOCTHX, €CJH HECKOJbKO
COKDaTHTb BpeMsi NPOSABJIEHHS M, KPOMe TOro, YBEJIHYHTHb
BBIIEPXKKY MNPH CbeMKe (Tak KaK NPH yYKOPOYEHHOM Bpe-
MeHH TIPOSIBJeHHS UYBCTBHTENLHOCTh IIJIEHKH = OKaxKeTcs
HHUXKe, yeM o00603HaueHO HAa ee YNaKOBKe).

KoHTpacTHbB € NIJeHKH NPHMEHAIOT PeiKO, HampH-
Mep [Js Ch€MOK B MacMYyPHYIO MOroxy, KOrja pasHHUA B
SPKOCTSIX BCEeX NpPeJMEeTOB CHJbHO yMeHbluaetcsi. CHHMOK,
cle/iaHHBIH B MacMypHYIO NOrOAY Ha HOPMAJIbHOH TMJIEHKe,
MOJKET 0Ka3aThCsl CePbIM, Pa3/JHYHS MEXAY TEMHBIMH U CBET-
JILIMH MecTaMH GYAYT HEBeJHKH,

Oco60 KOHTpacCTHB e IUVIGHKH T[peJHa3HaueHbl
raBHbIM o6pa3oM AJsl CrelHasbHOH wuean — dotorpadH-
poBaHMsl uepHO-GeNbIX DHCYHKOB M depTeiKeH, eclH Heol-
XOJAMMO IIOJIYYHTb H300paxkKeHHe, COCTOsIee TOJbKO H3
yepHbIX JHHHA Ha Genom ¢one. [ cbeMOK ¢ HAaTypHl 3TH
MJIEHKH HENpHTOAHbI.

flieHKH HHM3KOIl H BBICOKOH YyBCTBHTEJNbHOCTH

CBeTOUYBCTBHTENLHOCT ~ OTEUECTBEHHBIX  HeraTHBHBIX
MaTepuaJioB - 0603HauaeTcss B YCJNOBHBIX €IMHHIAX IO CH-
creme TOCT. ITo uucny eaunny F'OCT MoKHO ompenenuTs,
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11aCKOJbKO OJHa IICHKA UyBCTBHTCIALHee apyroit. llaupi-
mep, mienka 90 eaunnu FOCT Basoce Gosiee uyBCTBHTE/IbHA
K cBery, ueM machuxa 45 epuuny [OCT. D10 3naunt, 4To
NPH OABEY I TOX e va1oBHax  QotorpadupoBanie  ia
arenke YO canmye FOCT nerpelyer Bance MeHBIICHT R
JEPIKKEL, MM Qotorpaduposanie  na naelike o eanniiun
['OCT.

s cbeMoK BHe TMOMCILEHHH BnoJiie JOCTaTOUHO 1OJb-
30BaThCA MJICHKAMH cpejieii 4VBCTBHTCJALHOCTH (5 wun
56 eannun I'OCT). Marepuaan Gosee BLICOKOIT 4yBCTBH-
TEJBLHOCTH HCIOJAL3YIOT B TeX cJyuasix, Korjga HeoOXOAHMO
CHHMaTb C KOPOTKHMH BBIACPIKKAMH (HaipuMep, npu ¢o-
TorpaupoBaHK OBICTPO ABHIKYILHXCSI 0OBLCKTOB) HJH TPH
CheMKaX BHYTPH IIOMEIEHHII.

UyBCTBHTENBLHOCT MJICHKH TPU JIOJTOM XPaHCHHH [0-
HHIKAETCsl, HO OuYeHb He3HaunTeanbHo. K xonmy cpoka wce-
MoJIb30BaHHsl, YKa3aHHOTO Ha Ynaxoske (uepe3 1—2 rojaa
focJie  BBINYCKA), YYBCTCLUTC/IBHOCIL MOXKET O0Ka3arhes
HHKe 0003HAyeHHOH Ha yNnaxkoBKe (V UIHPOKHX MJIEHOK) He
Gosiee, ueM Ha OJAHY UCTBCPTE.

Ta6numa 6

Crenenb CBE€TOYYBCTBUTEJAbHOCTH HEraTHUBHBIX q:oromarepua.non

no rocCt
Crenenn Yucso eminitit ITo cpaBBCHNIO ¢ MACHKOIT 45 e
CBCTOYYECTBHTENHHOCTH I'CCT ICHKA TPCOYCT BLICPIKKH
]
4 paza 6ol
Hiskas 11 B _pu’q Goavine
16 B 3 pasa «
22 | B 2 pasa «
Manas : ' pase ¢
¢ 32 l B 11, pasa «
— .
45 |
Cpeuusist 65 B 11/, pasa Mcunwe
- I
90 | B 2 piaa «
Beicox: o o b
cokad 130 ; B 3 pasa « .
18) e 4 pasa «
Buicius = Do b
icias 250 B 6 pas «
o N
500 ' B8 pu3 «
Haupbicuias e ! .
¢ a 500 | uo12 pas «




Ecomn IICHKa (3}','[("!‘ OPOABIASTHCS HC CTOJILKO MHHYT,
CKOJIBKO YKa3aHO Ha CC YHAKOBKe, d HECKOJbKO MeHblle,
(0 TOM, B KaKHX CJAyyasiX 3TO JelaeTcs, CM. riaBy 7), To
CC UYBCTBHTCILHOCTL OKAaKeTCsl HCCKOJIBLKO HIMC,  4eil
odusiiauctic Ha ynakoske. Bo CKOJbKo HMEHHO paz noni-
3UTCH UYBCTBHTCALHOCTh TLIEHKH, €C1H COKPATHTL Bpens
ee MPOSIBJIEHHS, HeIb3sl cKa3aTh 3apalice, TaK Kak 15t Kam-
dOU MapTHH IUIeHKH Pe3y/bTaT MOMKEeT 0Ka3aThCsl pasduy-
HeIM. B To e BpeMs mpaxkTHKa NOKa3bIBaeT, uTo ec/i pe-
KoMeHaoBaHHoe (habpuKoil BpemMsi nposiBieHHss OyaeT co-
KpallleHo Ha oauy Tpeth (Y HOPMAaJbHBIX MJIEHOK), TO
UYBCTBUTEJILHOCTL TJIEHKH ualle BCero MNOHUXKAaeTcss He
6osee, uem B 2-+3 paza. Ecau 3apaHee HaMeueHO NpOsiB-
JSITh IUICHKY B TeYeHHEe YKOPOUEHHOro BpeMeHH, OOBbIYHO
A0CTATOUHO YBEJHYHT, BBLAEPIKKY B 2—3 pasa, uToOhl H3-
OCIKATDL HeL0depiKeK.

LipeTouyBcrBHTeAbHOCTD MJeHOK. HasHaueHue
cBeTOHUIBTPOB

PasHuble THNBI NMJEHOK HEOAHHAKOBO YYBCTBHTEJALHBI K
pas/JHUHBIM 1BeTaM. DTo CBOACTBO HeraTHBHLIX MaTepHa-
JIOB HA3bIBAE€TCS LBETOUYBCTBUTENbHOCTLID H HMEET OuYeHb
OoJsblioe 3HaueHuHe Npu Hororpa@HpoBaHUM PA3IHOUBETHBIX
npeaMeToB. Ecaun mieska He4yBCTBHTEAbHAa K KaKOMY-JTHOG
CBeTy, HamnpuMep, K KPacHOMY, TO H300parkeHHe KpacHOro
npeagMera npH QortorpadipoBaHHH He MOXET MOJYUHThCS
na cuuMke. Ero nzobpaxenne oxaxkercss Ha HeraTHBe Npo-
3payHEIM, a Ha oThneyaTke — yepHbIM. Ec’au cpenats Ha
NVIeHKe, He UYyBCTBHUTEJIbLHOH K KPAacHOMY CBeTY, CHHMOK
nepBoMaKlcKoll AeMOHCTpPalMH, TO KpacHble (.Jaru, Kymad,
Ha KOTOPOM HAMHCAHbl TNpPH3BIBB, MHOHEPCKHE TaJCTYKH,
KpacHble MJaThsd M MJATKH OKaXyTCs Ha OTMeuaTKe 4Yep-
HBIMH, 4YTO OyieT NPOH3BOMHTH COBEpIIEHHO HeeCTeCTBEH-
"oe Brcuarjenye. /1o Toro uTto6bl Nepeaath pasfiHuHs
MeXAy LBeTaMH NpcAMeToB HauOojee CCTeCTBEHHO, Te
1Bera, KOTOpble KaxyTcsl HaM OoJiee SIPKHMH, AOJIMKHDI
OblTh H300paxkeHbl Ha oTneyatke GoJjee CBETJIBLIMH TOHAMH.
Cpean mnpeaMeTOB Pas’dHyHOH OKpacku Haubosee spKHMH,
MOYTH TAKUMH Xe, Kak Oe’dble, HAM KaKyTCs JKeJThle, Me-
Hee SIPKHMM — 3€JeHbIC H KPAaCHBIe, HaHMEHCEe SPKHMH —
criiile H (PHOICTOBLIC.

Xapaxrtep UBCTOUVBCTBHTCIBLIOCTH PaziuiLIX  IJIEHOK
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0603HaYaeTCd HMX HaA3BAHUSIMM: M30MaHXPOM, 1aH-
XpoM, H30XpoM H opTtoxpoM. Kaxpoe uz 3THX
Ha3BaHMIl VKa3bIBaeT, K JyuyaM Kakoro llBeTa JaHHas MJeH-
Ka UYyBCTBHTEJbHA HEAOCTATOYHO, a K KAKHM — H3JHILHE.
[To Ha3BaHMIO MJIEHKH MOXHO CYILHTb, [JsI KaKHX CBEMOK
OHA NpUrojHA.

[lneHka M30MaHXpPOM paBHOMEPHO UyBCTBUTEJNbHA K JY-
yaM Bcex uBetoB. [lneHka maHxpoMm oOT.MYaeTcs OT Hee He-
3HAYUTEJbHO — JHIIb TeM, YTO OHAa HEMHOro Mellee YyBCT-
BUTE/NIbHA K 3eJeHbIM Jyuam. [lieHKa H30MaHXpoOM H MNaH-
XpoM Bbiclliell UYYBCTBHTEJNbHOCTH HMeEIOT [AONOJHHUTENbHYIO
0COOEHHOCTb — OHH CJHLIKOM 4YBCTBHTEJNbHbBI K KPACHBIM JIy-
uyam. [lneska H30XpoM HEZOCTATOYHO UYYBCTBHUTEJNbHA K
KPacHBIM JyuaMm, HO B TO JKe BpeMsl CJHUIKOM YYBCTBHTEJb-
Ha K CHHHM U ¢uoaeToBbIM. [1neHKa opTOXpoM He UyBCTBH-
TeJlbHa K OpaHXeBbIM M KpacHBIM JayuyaM, Ho OoJee, ueM
Bce Apyrue THMBI MJEHOK, YYBCTBHTEJIbHA K CHHUM M (HOTe-
TOBBIM JyuyaM ! (cm. Taba. 7).

M3nuwHsas 4yBCTBHTENBHOCTb HEraTHBHOrO MartepHasa
K KakHM-JHOO JyuaM TakxKe SIBJSIETCS €ro HeL0CTaTKOM.
[Tpu ¢ororpacdupoBannn Ha NJaeHKaX, KOTopble 0COOEHHO
YyBCTBHTEIbHBl K CHHHM JyuaM, udobpa)keHue CHHero iBe-
Ta MOJIyuyaeTcsi Ha HeraTHBe CJIIIIKOM MJOTHBIM, a Ha OT-
neyaTke — CJAHLIKOM CBETJIbLIM HJAH Aaxe Oesawnim. Hanpu-
Mmep, npu ¢ororpadpupoBaHiu cuHero Heba ¢ GeNBIMH 00-
naKaMH Ha I[JIeHKe ODTOXpPOM H300paKeHHe cHHero Heba
OKa3blBaeTCsl Ha HeraTHBe NOYTH TAKHM Ke MJIOTHBIM, Kak
1 u3obpakeHHe OenblXx 00J1aKOB; Ha oTheuaTke HeGo M300-
pa)<aeTcsi CBeTJIBIM, KaK M 00;aka; B pe3yjabTaTe Oesibie
cOJaka, KOTOpble B ACHCTBHTEJNBHOCTH PE3KO BhIAEJAJIHChH
11a ¢oHe He0Ga, HE BH/JHBI Ha OTIEYaTKe.

OTOT HEAOCTAaTOK MJIEHGK JIerKO YCTPAaHHTb MPH TMOMO-
e cBetodpuabtpa. CseToduantp mnpencrasaser coboil
IIBETHOE CTeKJ0 (M CJIOH OKpalleHHOH  ’KeJaTHHBI,

! B npoaaxe MOXKHO BCTPETHTb TaKXKe MJIEHKM NOA APYTHMH Ha3-
BaHMAMH. PenmpoalyKuHOHII ble NJACHKH MNpeiHa3HaueHbl AJas ¢o-
TOrpaMueckoro BOCMPOM3BeleHHsi  (PenpoiyKUHH) PHCYHKOB, uepTe-
*e#, dororpaduueckHx OTneYaTKOB HMJH APYrHX H3oGpamenuid. I1o 3u-
THBHAA TMJeHKa npeaHasHayeHa /s H3rOTOBJeHHS AHANO3HTHBOB
(oTneuaTKoB Ha nNpo3pauHOil NMOIJNOKKe, KOTOpHE IipeiqHa3HauyeHbl LJs
paccMaTpHBaHHsl Ha [IPOCBET HJM MJS NPOEKUHOHHOTo doHaps). Ita
JIeHKa uyBCTBHTEJbHA TOJbKO K (DHOJMETOBLIM H CHHHM Jydam BHIH-
\MOro cBeTa H [03TOMY HENpHrolHa AJs CbeMKH pPa3HOUBETHBIX 0fb-
€KTOB.
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3aKJ/IOUEHHBI MeXKAy ABYMsi OeCUBETHLIMH CTeKJaMH), KO-
TOpOe 3ajepKHBaeT JyuH OMNpelNeseHHOro LBeTa M Hafe-
BaeTcsl Ha ompaBy o0beKTHBAa BO BpeMsi cbeMkH. Hanpu-
Mep, KeJTOe CTEKJAO MOorJollaer 4acTb CHHUX ayueil. Ilpu
CheMKEe C JKeJTHIM CBeTO(HU/ILTPOM Ha MOBEPXHOCTh MNJeH-
KH OymeT NamaTh MeHblle CHHHX JyueH, Mo3ToMy H3obpa-

Ta6aupa 7
Pa3iuyus B LBETOYYBCTBHTEJIbHOCTH MJEHOK

YyBCTBUTENBHOCTD K PAa3IHYHLIM Jas HenpasaeHns
Tun ULETHBIM Jy4aM H3MHIIHEH YynCT-
BHTE/IbBHOCTH NJICH-
NJeHKH H3MMIHAR (K CHHHM XH MPHMEHSIOTCA
HeJocTaTouHAR nydaw) [ —
Opro- He uyscrsuresibHal Cunue useta H3o6pa-| JKearsiid  (no-

Xpon  |K KpacHbiM W Opak-|XKaiOTCsi Ha OTIeyaTke| IVIOWI@eT  YaCThb
JKEBEIM JIVYaM; Kpac-|oueHb  CBETJ/ILIMH  HJIM| CHHUX JiyyeH)
Hble 1BeTa H36paxa-|GesbiMi ToHaMH
IOTCSL Ha OTheyaTKe
YepHbLINH HJH  OYeHb
TEMHBINH TOHAMI

Hzo- Hejocraroudo uys-| Cuuiie usera u3oOpa-| JKearwili (mo-
Xpoy  |CTBHTEJbHA K KpAC-IKalOTCs Ha OTNeuaTKe| IVIOWAET  YacTb
HBIM JIyyaM: KPacHble[CReT/NbIMH TOHAMH CHHHX Jyyeil)

LBeTa H306paKarnTca
Ha OTneyaTke CJMIL-
KOM TeMHbIMH  TO-
Hanu!

[lan- Hepnocratouno uye-| Cunue usera usobpa-| /Keatsiit (no-
Xpou |CTBHTEJIbHA K UaCTHiyajoTcsa Ha oTneuarke| [-1OWMaeT  4acTb
3€@.7eHbIX Jiy4yeH: 3e'5CBeTJ!0-CepblmlH TonaMH.| CHHHX ./'ly‘lell).
Nleusie UBeTa H300-[Tnenku usonmanxponm n| JKearo-sese-
PAXKAIOTCA HA OTMe-apxpoM Bbicweil uye-| bl (1Tornowaer
4yaTKe CJIHIIKOM TeM-;CTBHTeﬂbHOCT” caur-| 4aCTb  CHHHX . n
HBIMH TOHaMII! IKOM UYBCTBHTe IbHbI Tak-| KPACHbIX JIyueil)
iKe K KpaCHbIM Jyyai:
IKpacHble LBeTa M306pa-
H3onas- — JEAIOTCA Ha OTMevaTke
Xpom Icne’r.fxo-ccpmxm ToHamu!

! 10T HEJOCTATOK MJeHKH AJA OOJAbWIHIICTBA CbeMOK He HMeeT
3HAYEHHS.
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JKeHHe CHHHMX TMPEeAMEeTOB OKayKeTcsl Ha HCraTHBe MEHCC
MJIOTHLIM, & Ha OTNeuaTke — 0oJee TCMHBIM, ueM MpH ¢do-
TorpadupoBaHun 6e3 cBerouabTpa. [MHoast aydeil, KoTo-
pyl0 3alep:KHBAET CBETO(MHALTP, 3aBUCHT OT MJOTHOCTH
ero OoKpacku: ¢1a00 OKpalleHHBIH KeJAThlH (HUILTP MOTJIO-
1laeT JHLIb HeOOJBLIVIO MO/ CHHUX Jyuell, CHJIBHO OKpa-
IIEHHBIH (NAOTHBIH) XKeJAThIH (UILTP morjouaer GOJABLIYIO
yacTh CHHMX Jsyueil. laile Bcero npHMeHseTcsl MKeJThIii
¢GUABTP cpeaHeil MJOTHOCTH, KOTOpHT paccuyutaH Ha Haubo-
Jlee eCTeCTBEHHYIO mepejgayy fPKOCTH CHHHX LIBETOB.

PasnnuHbpie THOB MJEHOK MOXHO HMCMOJB30BATL 1151
caeqyOWMX CcbeMok. [lneHkH H30NMaHXPOM M MaH-
X p oM Haubojee eCTCCTBEHHO MCPCLAIOT PasqHuMs MeXKIY
BCEMH LIBETAMH H MO3TOMY NPHUTOIHBI JUIst JIOOBIX CBHEMOK.
Onu He Tpebytor cBetoduantpoB. IIpu ¢oTtorpadipoBanun
Ha 3TUX NJeHKaX CBeTOMHILTPE MPHMEHSIOT JHWb B TeX
cjaydasix, Korja HaMePeHHO XOTAT Mepeaath Ha CHHMKC
kakoii-nubo 1BeT (Hanmpumep, uBer Heba) TeMmHee.

Haun6Gosee nmpaBusibHasi nepefavya sipKkoCTH BCeX PasHO-
LIBETHHIX MOpeJMeTOB MoJyuaercss npu dotorpadupoBaHni
Ha MJIeHKaX HM30MaHXPOM C KeJTO-3eJeHbIM (QHIABTPOM, KO-
TOpBI mpeiacTaBiser cofoil coueTaHre IABYX (PHJAbTPOB —
®eJqToro W roayboro u nordoliaeT OJHOBPEMEHHO YacTh
CHHHX M 4acCTb KpACHBIX Jy4eil.

IlreHka M 30X POM TakKKe MPUIOAHA AJASl BCeX ChLC-
MOK, HO 0pH YCJ0BHM, ecaH (oTtorpadHpoBaTh ¢ KCIThIM
cetoduabTpoM. [Tpu cbemke Ha Heil 6e3 XKeJTOro CBeTo-
(huabTpa HeOGO MOJIyuaeTcsi Ha OTMNedaTKe CJOHLIKCM CBET-
JbIM  (Oenble o6aaKka Majdo OTJIHYAIOTCA MO SIPKOCTH OT
neGa), a TpeaiMeThl, OKpalleHHble B OCTa/]bHble liBeTa, —
CJMLIKOM TEMHBIMH.

ITneHKy opTOXPOM HCHOJAB3YIOT B TeX caydasX, KO-
ria cpein oOBEKTOB CLEMKH HeT MpeJMeTOB, OKpalueHHBIX
B Kpacnble, a TaKXe B OpaH’KeBble, PO30Bble H/JIH KOpiU-
neBble UBeTa. Hanpumep, Ha MJieHKe OPTOXPOM He CJeqyCT
dotorpacdupoBaTh KOpHYHEBO-KpacHble KHPMHYHblE 3JaHHS,
KpacHble JIHCTbSI OCEHHHX KJEHOB M OCHH, TPO3Ibsi CIeJOil
pa6uHBl, KpacHble sOJOKM H NOMHIOPbI, KpacHble MakH.
Bce atH npeameTel Ha oTneuaTtke OVIAYT BBIIVISIAETh HeCCTe-
CTBEHHO — CJAHLIKOM TeMHBIMH HJHM yepHbIMU. [Ipu cbemke
NopTpeTa Ha JHLE CAHIIKOM pe3Ko OyayT BblAeIATbCH (TeM-
EBIMII TOHaMH) ryOnl W BecHyuikd. [loBbilieHHast yyBCTBH-
1€JbHOCTb OPTOXPCMATHUECKHX IJIEHOK K CHHHM Jy4yaMm
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TpeGyer 00653aTeJLHOrO MPHUMEHEHHS! TPH CLEMKe KeJTOro
ceetoduabTpa. I1neHka opToXpoM maso npuroaHa a’lst gporo-
rpadupoBaHus NMpH 3JeKTpHuecKoM ocpeulenyd. Cper o6plu-
HBIX OCBETHTEJIbHBIX JIaMII, B OTJHUIIC OT COJIHEYHOTO CBCTA,
COJEPIKUT MEHBUIYIO JOJIO CHIHX H GOJbIIYIO JOJI0 KPaCHKiX
ayuelt. [ToaToMy uVBCTBUTC/ALHOCTL NJCHKH OPTOXPOM IpH
3MEKTPHYECKOM OCBEIIEeHHII OKAa3bIBACTCS B HECKOJbKO pa3
HUXKe, yeM yKas3aHO Ha ce YNaKCBKe.

OcHOBHOH HEZOCTAaTOK IJICHKH OPTCXPON — HEeuyBCTBH-
TEJLHOCTh K KPACHBIM JIyuaM — HpH 00yueHHH (oTorpa-
(pUH ABJASIETCS MPEUMYLIECTBOM, TaK KaK MO3BOJSICT 3apsi-
JKaTh KacceThl M 3aKJAanblBaTh MJIEHKY B Oauki IJsi NpO-
SIBJIEHHsT HE TOJILKO B TEMHOTE, HO H IIPH KPacHOM CRerTe,
a 3TO 3HAYUTEJNbHO obJjerdyaer paGoTy Ha MEPBLIX 1TOPaXx.

U3 Toro, uto OblI0 CKAa3aHO O HBETOMYBCTBHTCALHOCTH,
CTAHOBHTCS SICHBIM, UTO 2KeJTBhIC CBCTO(hHABLTPE MpaKTHue-
cKIl HeoOXOAMMBI B OCHOBHOM MpH (oTtorpadupoBaHHH Ha
IIEHKaX OPTOXpOM H H30Xpon. JKesTele CBeTOQHILTPLE
NPAKTHYECKH He HYXKHDLlI H B TeX CJydyafX, Korja B npeje-
Jbl CHHMKa He momagaer He6o. OHu He TpebylOTCS TaKiKe
npu  QororpadupoBaHHH B YTPCHHHE I BeuyepHHe uyachl,
TaK KakK B 3TO BPeMsi COJHCUHBIII CBET COACPIKHT Majo CH-
HUX Jyuel.

CBeTOPUJIBTD MCIJIONIAeT B OCHOBHOM JIYUH OIpeHesel-
HOr0 1LBeTa, HO OJHOBPCMEHHC 3ajepKHBaeT TaKkKe HEKO-
TOpylo 4acTb H Jpyrux Jayuell cnekrpa. Ilostomy mpu co-
torpadgupoBaniin ¢ GUALTPOM MPHXOAHTCS YBEJHUHBATH
BoiAepxKKy. YHcalo, KOTOpoe MOKasbiBaeT, BO CKOJBKO pas
cieqyeT YBeJIMUMBATh BBIICPXKKY IIPH CbeMKe CO CBETO-
(pUaABTPOM, HasbBaeTcsl KpaTHOCThI0O GHJABTP a.
KpartHocTs ¢uabTpa — BCJHMUYKMHA He TNOCTOSIHHAS; OHa 3a-
BHCHT OT ILIOTHOCTH €ro OKDacKi, OT THNA IJIEHKH, HA KO-
TOpPOii MpPOM3BOAMTCA CbeMKa, M OT LBETOBOrO COCTABA
ocBentenus. [IpubmisurenbHast KpaTHOCTb HaHOoJee yIo-
1peGUTeIbHBIX (HILTPOB B PasiHUHLIX YCJIOBHAX OCBEILe-
nus ykasana B tabuauue 8. Ciaenyer NOSCHHTb, YTO UH(DPBI,
HaHeCeHHble Ha onpaee (IIbTPa, 03HAYAOT He KPaTHOCTb
(puabTpa, a HoOMep CTCK.12, H3 KOTODOTO OH H3rOTOBJIEHL
Hanpumep, ccau na onpase cperoduiabTpa uMeercs 006o0-
anauenne «/KC-17», 1o 910 03HauaeT, uto (QHUIBTP H3rO-
TOBJIEH H3 Keatoro crekaa Ne 17. KpaTHocTb ke Takoro
ceetoduabTpa H3MEHseTCS, Kak VYKasaHo B TalJHLe, OT
1,5 mo 7,
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Tabanuuya 8
[IpuGau3uTebHAA KPATHOCTb XKEATHIX M KE/ATO-3€JeHbIX

cBeTOOUIALTPOB
| e o ten | YTPON, setepen, v
[lxey Ha coaHue| (roJy6oeaToe p
ocEewenue) (3KeJToBaTOE HJH KPacHo-
. o BaTO€ OCBELLEHUe)
Tun
naekd | o b= _ls == o] = = | =~
INQIEN|20(FNG|E5120 END =i 4 0
ETO|IETIERIEROIERIET] 574 T iy
503322058022 (e8| §8a 30 | <
o (=¥ [} (=% @ [=% 2
SEX|SECEISEX|SECE| 58X | S |28
Hsonan-
XpOM H
IManxpom| 1,5 | 1.5 2 2 21 3 1,5 1,5 2
Hzoxpom| 1,5 21 3 3 5| 7 1,5 1,5 2
[Oproxpom| 3 41 6 5 71 9 2 3 4

®doTonNEeHKH OYCHb UYYBCTBHTEJbHBl K MEXaHHYECKHM
noBpexaeHusiM. Kartywku c nueHkofl He/lb3s MOJBEpPrath
nasgenuto. [lpH gaHTeIbHOM XpaHeHHWH HX Jydlue KJacTh
Tak, 4ToGbl CBETOUYBCTBHTEJBbHBIH CJOH OBbLT PacloJoXKeH
BEPTHKAJbHO, XPAHUTh B CYXOM IOMeLIeHHH, NPH TeMmmepa-
type ot +12 no +-20°. Henb3st 0cTaBAATL KATYWIKH C MJEH-
KOH Ha COJIHIle, Naxe ecJd OHHM XOpOLIO 3aUlHILleHbl OT
cBeTa, a TakXe JepxaTb HX BOJAH3M Neuel, OaTapedl LeH-
1pajbHOrO OTOMJIEHHS, 3JEKTPHUECKHX HarpeBaTe/NbHBIX
NaMTOK, BOAM3H oT Koctpa H T. N. CBeTOUYyBCTBHTENBHBIC
MaTepHaJbl MOTYT MCHOPTHTbCS OT BO3AEHCTBHS CEPOBO-
10pojfa, aMMHaKa; Heab3sl [epXKaTb HX B MOMEIleHHAX,
cpyGJaeHHBIX H3 CBEXHX CMOJIHCTHIX OpPEBEH HJH Ha IMOJKaX
M3 TakKHX Xe JOcOK. 3amachl (DOTOMJEHKH Jyullle BCEro Xpa-
HMTb B JKECTSHKAaX, 3aKJEeeHHBIX H30JSILHOHHOH JIeHTOH.

TMTABA CELbMAA
KAK NPABUJBbHO NPOSBJIATbD NJEHKH

[Tepen TeM Kak uutarh 3Ty IVaBy, Jyuylle BCero norpa-
THTb Yac BpeMeHH, 4TOObl NMPOSABHTL BTOPYIO [OJIOBHHY J€H-
Thl TJIEHKH, KOTOpasi OCcTajach HENpOsIBIEeHHON mnocJe nep-
Boll cheMKH (cM. raaBy 2). Ee cieayer mposiBUTH B TOM iKe
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IPOsIBHTE/IE, B KOTOPOM IMpOsB./Isi1ack NepBas MOJOBHHA
JIEHTBI, TakXe MpH TeMileparype nposiButesast 20°, Hamepen-
HOH TGUHO, MPU MOMOIM TepMOMETPa, HO HAaLO COKPATHTb
BpeMs NPOSIBIEHHS, YKa34aHHOe Ha YNaKoBKe IJIeHKH, Ha
OJHY TpPeTh WJII [axe HAMOJOBHHY. DTO MO3BOJUT YyOEeqUTDb-
csi Ha CCOCTBEHHOM OINbITE B TOM, KakKHe pe3yJbTaThl HaeT
YKOpOUeHHOe MposiBleHue HopMasbHoil mnieHkd '. CpaBHu-
Bast HEraTHBBI, MPCSABAEHHBIE B TeUeHHe PA3JHUYHOIO BpeMe-
HH, MOXKHO BH/€Tb, YTO NPH NPOSIBJEHHH CBEKHM PacTBOPOM
npu teMmnepartype 20° HeT HHKAaKOi OMAaCHOCTH HeAONposi-
BHTb CHMMKH, €CJH OHH OBUIM CHeJaHbl C JAOCTATOUHBIMH
BoiiepxKKamu. Bosee Toro, cpaBHMBast oTmeyaTkH C HEraTH-
BOB, MpPOSBJSBIUUXCH /J0JblE HIH KOPOYE, MOXHO YBHIETD,
UTO YKOpOUYEHHCe BpeMsi MPOABJIEHHsi NO3BOJISET MOJYUYUTh
Jyuuive pesyabratel. CpaBHeHHe [aeT BO3MOMKHOCTb ompe-
[eJUTb Ha OMNBITE, CKOJbKO BPEMCHH CJELYyeT MPOsBJIAThH
CHUMKH HMEIOLIMMCS TIPOsIBHTENEM H B KaKHX TNpefesaax
MOZKHO M3MEHsTb BpeMs HpOsIBNEHHs, He omacasch Heo-
NPOSIBUTb HEraTHBBL.

Ycnosus npaBHALHOrO NPOSBJEHHUS

CBETOYYBCTBHTEJbHBIN CJIOH COCTOUT M3 KeJaTHHHI, B KO-
TOpOil paBHOMEPHO pacnpeje/ieHbl MeJibyailliie KPHCTaJIE]
BEIleCTBa, YYBCTBHTEJIBHOIO K CBeTy, — OPOMHCTOro cepel-
pa. PactBep nmposiBUTesNsl COAEPXHT Tak Ha3blBaeMble BOC-
CTaHABJHBAlOLlHEe BelecTBAa — MeTOoJ, F'MAPOXHHOH, TVIHLIHUH
wau apyrue. Ilocie Toro Kak njeHka onyileHa B pacTBOp
NpOsIBUTE/f, XKeJaTHHA OLICTPO BMHTHIBAeT BOAY C PacTBO-
pEeHHBIMH B Heil BellecTBaMHM, KOTOpPble NPOHHKAIOT BHYTPL
CJI0sl ¥ BCTYNAIOT B peakuuio ¢ 6poMUCThIM cepebpoM. B pe-
syJibTaTe 3Toll peakliHH KpHCTasael OpoMHcTOro cepebpa
BOCCTAHABJMBAIOTCS, T. €. MpPEBpallaloTCid B MeTa/JIHYeCKoe
cepebpo. Ilpu 3ToM B nepByi0 ouepelb B MeTaJlJHUYECKOE
cepeGpo mpeBpallalOTC Te KPHCTaAlbl OpOMHCTOro cepe6-
pa, KOTOpbie MOJYUHIH HauOOJ/bluee KOJHUECTBO OCBEILEHHS
(Haun6GOoABIIYIO IKCTIOZHLHIO) .

CKOI/IEHHsT HEeMPO3PauHbIX (UepHBIX) YaCTHIL MeTaJJjnye-
cKoro cepefpa H 00pasyioT co00H BHAHMOC HEraTHBHOE H30-
OpaxeHue.

! Kak yxe roBopuJioch, NpoGHBIe CHHMKH Jy4lie /eJaTb Ha HOp-
MaJIbHON, a He Ha MSTKOH W He Ha KOHTpacTHOil nJeHke,
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IMocne mposiBeHUS TJEHKA OCTACTCA UVLC1BHTEJILHOI K
CBeTY, TaK KaK B CJ0e OCTaeTcs 00/bLIOC KCIHYeCTBO KDH-
cTanajcs OGpomucToro cepebpa, He 3aTPCHYTBIX CBETOM MpH
cperike., UToObl cuenaTh H3006pake.ac He YyBCTBHUTE/IbHBIM
K cBety, 6poMHcTOoe cepe6po, KOTopoe He OBIIO BOCCTAHOB-
JICHO B MeTaJIJIH4eCKOC BO BPEMs MPOsBJIEHHS, HEOOXOAUMO
ylnaduTh U3 cjos. JlJst 3TOro micHKy nocsje MposBJeHUs MO-
MELIAl0T B 3aKkpenuTean ((puKCax), KOTOPHI npeacTaB/iseT
coGoii pactBop THocysabdara HaTpus (runocyabpura). I'u-
[oCy/NbGUT BCTYNaeT B peaklUHIoO ¢ OPOMHCTHIM cepeSpoM H
obpasyeTr coelHHelHs, Jerko pacTBopuMble B Boae. Bo Bpe-
Ms 3akpensienuss (PUKCHPOBAHHUS) 3TH COEIHHEHHS Mepexo-
JSIT H3 CBETOUYBCTBHTE/JBHOIO CJIOS B PAacTBOP 3aKpemuTesl.
ITocaec 06paBoTKU B 3aKpenuTesae H TILATeIbHOH NMPOMBIBKH
BOJ0Il B XKeJaTHHOBOM CJ0€ IIIEHKH OCTaeTcs TOJAbKO YHCTOC
MeTasTHUecKoe cepefpo, M3 MeapyalillinX 3epeH KOTOPOro
¢OCTOHT HeraTHBHoe H3oOpaeHnue. [locne ob6paboTku B pa-
cTBOpe rHIocy/ibuTa H300paxceHiie yxe He MOXKeT H3MC-
HHThCH TNOA JeiicTBHeM cBeta. [lieHka mnpoMblBaercs npil
A1060M OCBELIEHHH, MOCJe Yero BBICYLIHBAETCH.

OGpasoBaHue MeTaJJIHyeckoro cepeGpa BO BpeMst 11po-
SBJIEHMS [OPOUCXOJMT mnocTenedHo. KosuuecTBo MeTasiye-
ckoro cepe6pa, OTJOXKHBIUEroCsS B CBETOUYBCTBHTEJbLHOM
cJioe TJIeHKH, 3aBHCHT OT BpeMeHH nposiBsaeHus. Herarus,
DpOsiBJEHHBIIT B TeueHlie KOPOTKOro BpeMeHH Oyaer Mpo-
3pauyHbIM; HEraTHB, NMPOSBJEHHbIT B TeyeHHe Goiee NMPopod-
JKUTeJIbHOro BpeMeHH, Oyner ©6o/ee MJIOTHBIM.

[10THOCTL OTAEJNBHBIX YYacTKOB H300pakeHHs Ha He-
raTuBe Bo3pacTaeT HeojiHHakcBo. C yBeJHuYeHHeM BpPCMeH!H
TIPOSIBJIEHUS TIOTHOCTh €/J1a00 OCBELIeHHBIX Y4aCTKOB IJIeH-
KH YBEJHUHBAETCS HE3HAUHTEJbHO; B CHJbHO OCBELIEHHBIX
yyacTKax MposiBJeHHe I1IPOAOJIKAEETCA H IJIOTHOCTh HX 3a-
MeTHoO Boszpacraer. [ToaToMy ¢ yBesanueHHeM BPEMEHH Ipo-
siBJTeHMs] yBEJHUHBAeTCst CTeNeHb KOHTPACTHOCTH Heratusa,
T. €. COOTHOlLUEHHE MJOTHOCTEH CaMOro TEMHOTO M CaMmoro
IIPO3PAUYHOrO YYacCTKOB HeraTHBA.

KOHTpacTHOCTb HeraTHBa, OJHAKO, BO3PAacTaeT TOJbKO
10 u3BecTHoro mnpepena. [Ipu CAHHIKOM [OJTOM MHpOsiBJIC-
HHH IPOSABHTE]b HAuHHAaeT OKA3BBAaTh 3aMeTHoe AeHCTBHC
i Ha HeOCBelleHHble KpHCTaMlbl OpoMICTOro cepebpa.
Bechb HeraTHB TOCTeNEHHO TOKPbiBaeTCsi paBHOMEPHBIM, Bce
foJee MJOTHBIM CJIOEM MeTajjnueckoro cepeGpa, Tax Ha-
3piBaeMoil Byasabto. Ilo cpaBHEHHIO ¢ MVIOTHOCTBIO CHJILHO
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OCBCIIEHNBIX YYaCTKOB HeraTHBa, MJOTHOCTb ByasH He3Ha-
yuTeJLHA, MO3TCMY TPH MOSIBA€HHH 3aMEeTHOH ByaJu IJOT-
HOCTL HauGoJsiee TeMHBIX YUaCTKOB HeraTHBA OCTAeTCs Mpak-
THUECKH MpexKHel, Torga KaK TJIOTHOCTb MPO3pauHbIX
VUaCTKOB HeraTHBa 3aMeTHO yBeJuunBaercs. B pesyabrarte
9TOT0 KOHTPACTHOCTh HeraTHBa yMeHbllaeTcs.

[lpaBusibHOEe TpOsiBJIEeHHE IJIEHKH 3aKJAlouyaeTcss B TOM,
uto0bl [OJYYHTH ACCTATOUHYIO IJOTHOCTh M HYXKHYIO CTe-
IIeHb KOHTPACTHOCTH HeratuBa. [ls 3Toro cjeayer nposis-
JSITh TJIEHKY CTPOro OMNpejaesieHHOe BpeMsi (OonpeneseHHBIM
nposiBUTeJieM, OPU onpeneneHHoil Temnepartype). Heobxo-
1HMoe BpeMsi NPOSBJIEHHST AJNS PasjHUHBIX CBETOYYBCTBH-
TeJBHBIX cJioeB HeoanHakoBo. OHO ycraHasAuBaeTCs MpH
MCIIBITaHWU KaxKAoil mapTuH MieHKH Ha Qabpuke.

CreneHb KOHTPaCTHOCTH HeraTtMBa 3aBHCUT TakikKe OT
cocTtaBa TMPOSIBUTE/s], €ro TeMnepatypbl U HUCTouwleHHs, [las
TOro 4toObl H30exkath OWHOOK NPH INPOSIBJEHHH H MOJY-
YHTh HeOOXOAMMYIO CTellcHb KOHTPAcTHOCTH HeraTHBOB,
CJelyeT TOJb30BaTLCH IIPOSIBHUTENEM OJHHAKOBOLO COCTaBa,
co6a04aTh MOCTOSHCTBO TEMIEPaTypbl NPOSIBUTENST M yuH-
TBIBATb, Kakas [0 cueTy JeHTa IuieHKH obpabartbiBaercs
B JaHHOM KoJuuccTBe pactBopa. Ilpu 3THX ycjaoBUSX AJst
NPaBHJIBHOTO  [POSIBJEHHs  JA0CTAaTouHo oOpabaTelBaTh
[VIEHKYy B pacTBOpe MNpPOSIBUTEs CTPOro oOIlpefeseHHOe
BpeMsI.

Cocras npoaBUTEad AJsl IUVICHOK

B cocras nposiBuresell BXoAd4T: a) BOCCTAHOBHTEIH
(iposiBasoLMe BeutectBa); O) CyJAb(HUT HaTpusa — Berle-
CTBO, COXpaHsiolllee MPOSBUTCAL OT PAa3JOXKEHHs; B) liue-
JA0YH, YCKOpslOUIHe TNposBLeHue, — coga  (YIJ1eKUuCJbii
natpuil), noraw (yrsaekucaelii kanu#), Oypa; r) Gpomu-
CTHII KaJuil — BellecTBo, MNpensTCTByIollee 00pa3oBaHHUIO
ByaJu; ) pacTBOPHTe]b — BOJA.

B oTanude OT «yHHBepcaJbHBIX® MPOSABUTENEN, HCHOJb-
3yeMbIX JUIsl NPOsIBIeHHs (poToOyMar WM CTEKASHHBIX (o-
TorpaHuyecKHX IUIACTHHOK, NPOABHTENH JJf IUIEHOK CO-
Iep:KaT ouyeHb HeO0O0.billoC KOJHYECTBO LIeJI0YH (COABl WU
ciaaboii iesonu — 6yphl); HEKOTOpble M3 NPOSBUTeNCH IJis
njaeHoK BooOine He coxep:kaT wieaoud. OHH pacCUUT4HBI
Ha CPaBHHUTEJNBHO MeJJleHHOe INpOSBJEHHe; 3TO NO3BOJSET
HauGoJiee TOYHO OTMEPHTb BpeMs, HeoOXOOHUMOe AJs TIpo-
apjaenus. [lposiBuTenn 1Jis NIJEHOK, KpPOMe TOro, HAlOT He
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CAHIUKOM TMJGTHblE HCTATHBBHL, € KOTOPBHIX J€TKO M0/y4dTh
yBeJHUYEHHbIE OTIIeUaTKH.

B xnurax no ¢otorpaduu MOAHO BCTPETHTb MHOIO pas-
JHYHBIX DPELEenTOB [/f CaMOCTOATENbHOrO MPHIOTOBJEHHS
nposiputeseld. OpHako O6OJbIIMHCTBO MpOsBHTEIeH M /14
nJgeHoK (KpoMe TaK Ha3blBaGMBIX CBEPXMeJKO3€PHUCTBIX
nposiBUTE/IEH, O KOTOPHX OYAeT CKa3aHO HHXe) LAalT OIH-
HAKOBble pe3y/bTaThl NPOsiBiIeHHs. PasHuua Mexay HHMH B
OCHOBHOM CBOJHTCS TOJIbKO K TOMY, UTO A/ MOJIyUEHHS HE-
00X0OOUMON CTEM@HH KOHTPACTHOCTH B OJHOM IpOsIBUTeJe
MOXKeET MOoHago0uTbCsl HECKOJbKO OoJblliee HJH MeHbliee
pBpeMsi MPOsIBJeHHsA, YeM B APYTOM, HanpHuMep, Ha OHY HJIH
MBe MHHYTHI.

IMpakTuka nNoKasblBacT, 4TO Jyulle MNOJAb30BATLCS Ka-
KHM-JIH00 CAHUM pelenTtoM nposBiTeas. [das npossieHus
OTeYeCTBEHHBIX MJEHOK yroOHee BCero MoJib30BaThCA IPO-
aputesieM Ne 2, Tak KaK TNpU 3TOM 3apaHee H3BeCTHO,
CKOJIBKO MHHVT CJIefiyeT NpPOSIBAATb HM JaHHYIO IUIEHKY.

CraHaapTHLIH TPOsIBUTEIb [/ HEraTHBHBIX, MJEHOK CO-
CTaRJSETCA [0 CJeLyloWeMy pelenty.

MeaKo3epHHCTHIT MeTON0BBIA NposirHTe b Ne 2 149 NAEHOK

Boia (40—30°) 700—750 st.1
Metoa 8¢
Cyibut HaTpHst 06e3801ublid . . 125 ¢ (nau cyabgur HaTpua

KpucTaaanueckuii 250 e2)
,75 ¢ (MoxHO 6paTth 6 2)
Se

Coga Gessoauas . . . . . . {
Kaauii 6pommetsii . . . . . .
Bona xoaoanas (KoauaiHoil TeM-

neparypel) . . . . . . . . a0 1000 wma.

8o Gt

BewecTsa pacTBOPSIIOT B KHMNAYEHON BOAC B TOM [10-
paLKe, KaK OHHM YyKa3aHbl B pelenTe; Iepeji TeM Kak pac-
TBCPATL METOJ, PEKOMeHAyeTcsa pPaCTBOPHTb B BOJe He-
CKOJBKO FpaMMoOB (ilenoTky) cydbdura. [Ipu cocTasienun
nposiBuTe1eil AJs ITREHOK MOXKHO OpaTbh TOJbKO YHCTBIH»
cyabGUT WK CyJAbDHT «uuCTHIl 415 aHaaH3a». Tak Hasbl-
eacMblil «doTorpauueckuii cyabPuT» («CyabBHUT-POTO»)
NPUMEHSETCS TOJBKO s TPOABJIeHHst OyMar d CTEKJsH-
HbIX TIACTHHOK, TaK KaK MOXeT CojJepKaTb 3HaUHTEJNbHYIO
npumech coabl (a0 5%). TTo3tomy npH OTCYTCTBHM «YH-
CTOTrO» CVJABMUTA BMECTO CaMOCTOATC.ILHOTO MPHrOTOBJIC-
HHS TPOSABUTENs Jyullle HCII0Ab30BaThb [OTOBble MPOABHUTE-
JIH, KOTOpLIe BLINYCKAKTCS TOCYRAaPCTBCHHOH MPOMBILIJIEH-
HOCThIO B BHJC CYXHX cMeceill B maTpoHax, Hampumep: «Me-
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TOJIOBBIIl NpOsSIBUTENb [ MJIEHOK», «MeToaruapoXHHOHO-
BBl MposiBUTEIb sl MJIEHOK», «[JIMUHHOBBIA MPOSIBUTE/Nh
175 TIeHOK». DTH )K€ TOTOBble NPOABHTEIHM Ipollle BCETo
HCTICL30BATh H NPH MPOSBIEHHH NEepBLIX JIEHT IJICHOK.

HUctoulenne nposiBuTEIs

[Tpu obpadoTke Kaxa0il JEHTHl TJIEHKH 4acTb MPOSAB-
JSIOUIMX BellecTB, BXOASAIIMX B pPacTBoOp MpOsIBUTeNf, pac-
XoayeTcs; OJHOBPEMEHHO B PAacTBOpPC HAKOILIAOTCA Belile-
cTBa, 3aMmendsiolnue nposssiaenue. disa Toro utoObH Aeli-
CTBHC MposiBUTeNs nNpH o0paboTke KaxkaoH cuaciaytoieii
JEHTBHl MJIEHKH OCTaBaloch NPHOMH3HUTENAbHO HCH3MEHHBIM,
IPH CaMOCTOSITENBIIOM MPHTOTOBJICHHH MPOSIBHTE sI MOKHO
MOJIb30BATHCA TI0IKPENASIONIHM PAaCTBOPOM.

MMoakpenaswiuit pacTsop aast nposiButens Ne 2

Boga (40-50°) . . . . . . . 700—750 a2
Merox . . .o 8 ¢
Cyabdur ump:m oemonnbm .o 125 2 (nanm cyaeduT HaTpHA
KpHcTa aHueckuti 250 e)
Coaa Gessoanas . . . 5,75 ¢ (Moxio 6patb 6 2)
Boaxa xoao1unas (Kounaruou e
nepatyps) . . . . . . . . 10 1000 see.

PacTBop NpHIoTOBASIOT TakHM e MOPAAKOM, Kak H
nposiButesb. [logkpenJasiownii  pacTBop npuUOaBJASIOT K
NPOSIBUTENIO ToCTe MPOABAEHHSA KaKIOll JeHThl IJIEHKH B
TakoM KoJHuecTBe, UTOOBl OCUIHIT 00beM MPOSIBUTENsT OCTA-
BAJCs HCH3MEHHBIM.

[Moakpernasionmuys pacTBopoy  yacOGHO I101b30BaThCsi B
TOM CJydac, KOria MpOsiBHTEIb HCHOJb3YeTCsl CHCTeMaTH-
deckd. Lcaun ke nposiBUTeleM MOAL3YIOTCS JHILL H3PE/IKA,
OT cJayuast K cJayuyalo, TO TpH [pOABJAeHHH cJeayiouiei
IJIeHK!N Heab3s ObITb YBEPEHHBIM, UTO NMPOSIBHTE/b He pas-
Joxnacs. Coaenyer yyectb, YTO CTOMMOCTb TNPOSIBUTENs! He-
BBICOKA, a MpOSIBJeHHEe HCTOILEHHBIM HJM YaCTHUHO PasJio-
KHMBLIMMCSA NPU JJIHTENbHOM XDaHEHHWH NPOSIBHTeJNEM CBS-
32HO C PHCKOM TOJVYUTh HEeJONpOsSBJIeHHble HEeraTUBHI.
[TosTomMy BMeCTO NpHMeHeHHS MNOAKPeIIAIOLero pacTBopa
MOXKHO BOCMOJIb30BATbCA APYTHM CIMOCOOOM, MPH KOTOPOM
JdeficTBHEC TPOSIBUTENS] OCTAHETCA MPUOJU3UTEIbHO HEil3-
MEHHBIM, a HMEHHO — YBETHUMBATH BPEMs MPOSIBJIEHHS BTO-
poit aentst mieHkn Ha 10%, a Tperweil dents —Ha 20%
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N0 CPaBHEHHIO C BPeMEHCM J.1si MpPOsiB.ICHHS NepBOH e
Tel. 1locse storo pacTBop INpOsBUTe s Jyulle 3aMeHATh
CRCKIIM,

Temnepatypa nposisurens

[TposiBaeHie mporekaer HaumOciee NPABHJABHO HPH TCM-
nepatype npossuteas ot 18 xo 20° (B nposisutese Ne 2 cie-
ayer uposieasTb npu 20°). DBosee BBICOKass WM HHU3Kas
TeMrneparypa siBJsiercst ofHoll H3 HauboJiee YacTbIX MPHYUH
HeyjpayHoro nposisienust. KosjeGaHHsi KOMHATHOI Temmepa-
TYpPBl MOTYT NIPUBECTH K TOMY, YTO NJIEHKA OKAa¥KeTcsl He-
pomnposijaeHHell niau nepenposiieHHci. [lpu moHuXKeHHH
TeMIepaTypel TNpOsBHTEIs o00pasoBaHHe MeTaJJHuYecKorc
cepeGpa 3aMeanasercs, NMPH MNCBbILIEHMH — MPOHCXOAHUT Obl-
ctpee. Hanpumep, npu NPOSIBJCHHH METOJTHAPOXHHOHOBHI-
MII TIPOABUTESIMH TGpHO.IM3HTEALHO OLMHAKOBLIE pe3yJbTa-
TBl OYAyT NOJyueHHl Npu Temmnepatype 25° B TeueHue 6 Mu-
HyT, npu Temneparype 19° B teuenne 10 MuHyT W npu 15°
B Teuenune 12—13 MuuyT.

Bo usGexanue omMOCK NMposiBJeHHe cJefyeT BECTH MpH
temnepatype 20° B ciyuae HeoGXOAHMOCTH TOJOTpeBas
WM oxsaxzaas pacTBep nepen npossaenueM. Ilpu npyroii
TeMIepaTtype NPOABUTE/S MOXKHO [MOJYUHTh YIOBJIETBOPH-
TeJbHble pe3yJbTathl, U3MeHssl BpeMs mnpodAsjaeHus. [Ipu
TeMIeparype nposiBUTesA 15° cieqyeT yBeaHUUTb HOpMAJb-
Hoe BpeMs mnposiBaennss Ha 20—25%, nmpu Temmeparype
22° — cokpaTHTb BpeMs mnposiBieHust Ha 20—25%, a npu
TeMnepatype 25° — COKpaTHTb  BpeMsi MPOSIBJEHHS Ha
40—50Y%.

OnHAaKO 3THM CIOCOOOM CJIeAVET ICJAR30BAThCS TOJIbKO
B HCKJIOUHTENbHBIX CAyuasiX, KOrjia HeBO3MOIKHO OXJIaidTb
uin nogorperb nposiHtenn. Ilpu Temnepatype muxke 15°
MPOSIBJISATL BOOOLE He CJAeAyeT; NpPU TeMmhepaType Bhille
25° MOXeT pacnyiaBHTbCsl XKelaTHHA CBeTOUYBCTBUTETBHOIG
caosl.

Bpewm NposiBJACHHS IJIEHOK

Bpems nposiBienus kaxpoil maeuxku npn 20° ykasauo
na ee ynakoBke. OHO 00bluHO KoJeOsieTcst (NpH NOJAb3CBA-
WHH METOJIOBBIM MEJKO3EPHHUCTBIM npoasHTedeM Ne 2)
r npeneiax or 6 no 12 MuHYT.

[Ipu nposiBJleHHH JAPYIHMH MEJIKO3€PHHCTBIMH [POSIBH-
TCJASIMH TPYAHO CKa3aTb 3apaHec, CKOJBKO MIHYT TOHAJ0-
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OuTCA LA MPaBIJILHOrO TPOsiBJeHIst AaHHOil mieHku. Ha
yMaKOBKE MAaTPOHOB C TOTOBHIM MNpOsiBHTeNeM OOBIYHO YyKa-
3bIBAaeTCS BPEMs TMPOSIBAEHHUsT MM IICHKH. DTo ollilee yKa-
3ailie nepeako BROIUT (ortorpadoB B 3abayixieHHe, Tak
K4K OHO He YVUHTBIBACT, UTO pAa3Hble MJACHKH TPeOyIOT co-
BCPUIEHHO PA3JIHYHCrO BpeMeHH lposBaeHus. [loatomy npu
MOJIb30BAHHH TCTOBBIM TpOSIBUTeJNeM Jiyulle ONpedessiTh
HeoOX0QUMOE BpeMsi MpOSIBJeHHsT NpeaBapHTeSbHON Ipo-
Oofi, T. e. coeJaTh CHHMKH OJHOTO M TOro Xe 0OBbeKTa C
HECKOJbKHMH pas3JIMYHBIMH BBLAEPXKKAMH, MPOABHTH HX
HMEIIUMCSA TOTOBBIM MpOsIBUTENEeM st IeHok npu 20°
B TeYeHHe CTOJbKHX MHHYT, CKOJIBKO YKa3aHO Ha YNaKOBKe
MJEeHKH, a 3aTeM [OBTOPHTb CHHUMKH TOrc e 0ObekTa
(B Tex e YCJOBHSX, C TEMH K€ BbIAEPKKAaMH) U NMPOSBUTh
"MX TeM Ke IposBUTeNEM, MpH TOIl Ke TeMmIepartype, HO
H3MEeHHTb BpeMsl TNPOsiBJIEHHUS.

[Ipu cbeMke Ha TMJIeHKaX, B3ATBHIX M3 JOPYyroil mapTuu,
MUJIA TNPH  MCMNOJL30BAHHM TPOSIBUTEJs, TPHTOTOBJIEHHOTrO
1Mo ApPYroMy peLenTy, MOXKHO OrpaHHYUTbCS TpeMms Mpoo-
HBIMH CHHMKaMu (OAMH CI€JaThb C BBIAEPKKOI, oNpereseH-
HOH 1o TabJHIaM HJH ¢ MOMOLLBIO 9KCIIOHOMEeTpa, a ABa ApY-
THX — C BbI1€PIKKOIl, YBCJIHUYCHHON W yMeHblieHHOH BABOe),
HO Jiyullle fejaTh IIX NATh (T. e. AeJaaTh ellle JBa CHHMKa
C BBIJEPIKKOH, YBEJMYCHHOH H YMeHbLIEHHOH BYeTBEpO).
OTneuaTku ¢ HEraTUBOB, CHATBHIX C MPaBHJAbHOM BBIIEPKKOI,
AejgaloT Ha HopMaJabHoil Gymare (Ne 3 usu Ne 2, B 3aBHCH-
MOCTH OT TOrO, Kako#l M3 HHUX pacnoJsaraer ¢otorpad aas
AasbHeilwero neuatauus). I1Ipy mewataHuu clenyer cTporo
cobaoaaTh YC/I0BHS, KOTOpbie ObLIM ONHCaHbl B IjaBe 2;
8 0COOEHHOCTH BaX{HO NPAaBUJBHO ONpeNeNsiTh BbIAEPKKY BO
3peMsi meyaTaHHs M TPOSIBJASTH OTIIeYaTKH NoaHOocThIo. OTrie-
yaToK, MoJiydeHHblil Ha GyMare Ne 3, MOXKeT oKa3aThbCsl CJHLL-
XOM KOHTPACTHBIM, HJIH, HA000pOT, HEAOCTATOYHO KOHTpaCI-
HBIM, CCPBIM, 0e3 COUHBIX YEePHBIX TOHOB H CBETJBIX ydacT-
KOB. B 3aBHCHMOCTH OT MOJYUEHHOTO pPe3y.bTaTta, BTOPYIO
cepiio MPOOHBIX CHHMKOB MpPOSBIAIOT MeHbllee HJI GOJb-
1nee  BpeMs.

EcJii HeraTipbl OLL1H NPOSIBJAEHB! B TEYEHHE CTOJIbKHX Mii-
HYT, KaK yKa3aHo Ha YIIaKOBKe, a OTNeYaTKH ¢ HUX Ha HOp-
MaJ/bHOHl OyMmare OKasaJuCh CJHIIKOM KOHTPACTHBIMH, TO
BpeMsl TMpOsIBJAEHHS BTOPOH MNapTHH MNPOOHBIX CHUMKOB
MOXKHO COKPATHTB, HAlpHMep, Ha OIHY TpeTb; 3aTeM Je¢-
JaI0T OTNEYATOK C JIYYLICIO H3 [POSIBJICHHBIX HCTraTHBOB
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(1. e. ¢ Takoro, Ha KOTCPOM OJIHHAKOBO XOPOiti0o BHIhl
noaApcOHGCTH H300pakeHUsi Kak B Hando.dee MPe3pauHbly,
Tak U B HauboJsee NAOTHBIX yuactkax). CpaBHiBas oTre-
YaTKH C HeraTHBOB, MPOSIBIEHHBIX B TEUCHHC PasdHuiinro
BpeMeHH, MOXHO CYIHTh O TOM, Kakce BpeMs IpOsiBaetig
Aajo Jyulliie pe3yabTaThl. DTO CpaBHeHHe NaeT BO3MOMXK-
HOCTb He TOJBLKC ONpefeNHTh NpaBHJAbHOE BpeMsl MposiBJe-
HUSI OAaHHBIM IpPOsIBUTEIeM, HO H (aKTHUECKYIO UYBCTBH-
TeJbHOCThL JAHHOH IVIEHKH MPH 3TOM BpeMEHU MPOSIBICHHA.
BeposiTHee Bcero, 4Tto MPH YKOPOUEHHOM BPEMEHH MPOSIB-
JIeHUST JyulluM OY/ICT HeraTHB, CHATHIl He ¢ TOll BbiIepK-
Koil, KoTOpasi oKasaJjach MPaBHABHOI AJ9 BPeMeHH Tpo-
SIBJICHYS, YKA3aHHOIO HA VMNAKOBKE TMJEHKH, a HeraThs,
cHATHIT ¢ Gogblieil BBUIEPKKOIT. ITO NMoOKa3bIBAET, BO CKObL-
KO pas3 yMeHbliaeTcst UVBCTBHTEILHOCTL MJEHKH 11PH VKO-
pOUEHIIOM MPOSIBJCHHH.

Pesynmem HeNpaBHJIbLHOIO NpPOoABJACHUA

OTKJAOHEHHST OT MPABUJALHBIX YCJAOBHII MPOSIBJICHHS TIPU-
BOAAT K TOMY, UTO TJEHKA MOXET 0KasaThCd liepenposiB-
JeHHCH HJH HejgomposiBaeHHoill (puc. 37).

[Ipy nepenposiBAeHHH H300pamenHe BCEX SIPKUX
JIpeIMETOB JOCTHTACT GUeHL OCALUIOH MJIOTHOCTH, HX Je-
TadH TPYAHO PasauuTh. Ha orTneuatke TakHe mNpegMeThl
usobpamatorest Oeapinp natiasi. [lpit npaBuabloil Bbl-
JEepIKKe M TMPH Mepeicprkke HeRBINIACTCS MJOTHOCTh BCeX
VY4acTKOB MepenposBJIedHoro HeraTHBa. Ecanm ke nipu
cbeMKe OHLIA JONVILEeHa HexoAepiKKa, To CIHINKOM ZOJroe
HPOSIBJICHIC HC CMOXKeT uenpasuth ee. Iloapoduoctn H300-
pazkeHist  ¢1a00 OCBCHICHHBLIX MDEIMETOB HE MOIYT M0-
SIBHTLCS 11a HCTATHBC, H IIPU MEepenposBIeHHH Heonep-
KaHHBIE YUACTKH HeraTHBa OYIAVT JIMUIL MOKPBIBATHCS PaB-
ioMepHoil cepoil Byaanio. TlepenposBaeHHble HeraTuBbl
MaJo MPHTOIHBl AJdsl VBeJAHHeHHI, TaK Kak TpeOVIOT OueHb
NPOJOJKHTEIBHBIX BhIACPIKEK HpH feuyaTanuu. Kpoae toro,
IpH  MepenpesiBJAeHHH  3aMETHO  yBeJHUMBACTCA  3€PHH-
CTOCTb.

[MepenposiBienHe OblBaeT ualle BCErO  DPC3YJIbTATOM
CJMILKOM MPOLOJXKHTEILHOTO NPOSIBJIEHUS HJH [OBBIIIEH-
Holl TemmepaTypbl IIPOSIBUTEA.

HenonmpoaBJdeHHb e HeraTHBBl MPO3pauHsl, M[pH-
yeM HX OTAeJdLHBIE VUACTKH MaJ0 pas3aHuaiorcs o TJaot-
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HOCTH, HO 1101po0HOCTH H300paXKeHHs1 MOXKHO XOpOLIO pas-
JHYHTb BO BCEX Y4YacTKaX HeraTHBOB, €CJH pacCMaTpHBATb
HX He Ha npocBer, a Hajg JauctoMm Genoii 6ymaru. [loapo6-
HOoCTH H3oO0paxeHHss B TeHAX (cJabo OCBelleHHbIX yuyacr-

Puc. 37. PesyabTaTthl Hejo-
NposBJEHHA H [epenposiBie-
Hust. Bce CcHHUMKHM caenaHbl
C HEeH3MeHHOH BblAepXKKoii
H  1pOSiBJEHbl  OAHHAKOBBIM
(Ne 2) uposiBuTesieM, HO B
TeyeHHe pa3.IHYHOrO BpeMe-
HH. Bsepxy: WeraTuB nposis-
Jsicst 6 MHHYT — npaBHJIb-
Hoe nposiBieHue. Buusy cae-
sa: HeraTHB nposBJjsiacs 2
MHHYTBL — HeJONposiB/IeHHe.
Brusy cnpasa: HeratHB Tmpo-
aBssicst 12 MHHYT — nepe-

NposiRIeHHE.
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KaX HeraTHBa) He BHIHBI TOJbKO B TOM cJyuae, ¢CJd TMpH
cheMKe Obl1a jonyiieHa Hegonep:kka. [Ipu paccmarpusa-
HHH HeraTUBOB, KOTOpble KaKVTCHd HeIONPOSIBJEHHBIMH,
MOZKHO JIEI'KO OWHWOUTLCS: HOPCAKO ObIBAET, 4TO HEraTHB
KaxeTcs CJHILKOM TOHKHM H MaJOKGHTPACTHBIM, HO MpU
neyaTaHuu ¢ HCFO Ha HOpMaJibHOIl Oymare moJydaercst
MOJIHOLIEHHBIH OTMeYaToOK, Ha KOTOPOM MMCIOTCSI BCe TOHA
o1 6esoro po ray6okore uyepHoro, a noapoGHocTH u3zo6pa-
JKEHHSI XOpOLUO BHAHBI KAk B TEGHEBLIX, TaK M B OCBCILEH-
HBIX ydyacTkax cHHMKa. [lo3ToMy O mOpaBHJABLHOCTH MPOSB-
JIeHHsl BCeraa Jyuile CYAHTh JHLIbL MOC/Je TOro, Kak ¢ He-
raTMBoB OYAyT ciedaHbl NPOOHBIC OTMEYATKH Ha HOPMaJb-
Holl OyMare.

HeponposiBnenne nneHkn oOBIUHO SIBJASICTCSl pesyJibTa-
TOM HCMNOJb30BaHHS HCTOUIEHHOTro, HCIIOPUYEHHOrO MPOSIBH-
Te151 MJM  pe3yJbTaToM CJHUIKOM HH3KOH TeMOepaTtyphl
nposBuTess. JIub B pefkux cayuasix GbiBaeT, yTo NJeHKa
HEeJOoNposiBJeHa H3-3a  CJAHIIKOM  KOPOTKOTO  BpPeMeHH
nposiejeHus. C  HeNONPOSIBAEHHHIX  HEraTHBOB  [OUTH
BCerja HecJOXHO MOJMYYHTb MOJHOUEHHble OTNeYaTKH, CHe-
JaB HX Ha KOHTpacTHoi Oymare (cM. ruaaBy 8), roraa
KaKk C NepenposiBJCHHBIX HEIaTHBOB XOPOILHE OTMeYaTKH
NOJYYHTb OUEHb TPYAHO, a MHOTHA H HEBO3MOXKHO
BooOue.

3epHucTtocTh HeraTuBoB. [IposBieHHoe H300-
pakeHHe COCTOHT W3 YaCTHIl MeTaJ/Jiuieckoro cepebpa Hi-
UTOYKHOH BEeJHUMHBI, KOTOPBIE JaXKe MPH YBEJHUEHHH B J€-
CATKH pas HepasjuuuMbl rnaszoM. OJHAKO 3TH 4acTHIb MO-
ryT oOpa3oBbIBaTL B MPOSBJEHHOM CJ0e CKOMJIEHHs, KOTO-
pble MpH YBEJHUEHHAX Jesalr H300paxKeHHe OJHOTOHHOII,
cepoil MOBEPXHOCTH Ha OTileuaTKe HEOAHOPOIHBIM, 3€pHII-
CTBIM.

Uro6nl u36exaTb TOSIBJEHHS 3epHHCTOCTH, CJeAyeT
CHHMaTb Ha IUIEHKAaX HH3KOH M cpelHeH uyBCTBHTEJbHO-
ctu (no 65 emunuu 'OCT), cBeTOUYBCTBHTEJbLHBIH CJAO0H
KOTOPBIX COCTOHT M3 HanOojce MeJKHX KPHUCTaJNJ0B OpoMH-
cToro cepeGpa; OpH CLeMKe Jyulle He LONYCKaTL mepejiep-
#ek. OcobGeHHO 3Ke BuKHO [POSIBASITH IUICHKY TOJbKO B
TeyeHHe HeOOXOAMMOro BPCMCIH, HH B KOEM cJydae He [10-
nyckasi TepemnposiBieHHsi. Ha orTmeuaTtkax ¢ HeraTHpoB
6X 6 cm 3epHUCTOCTL 3aMeTHa PEAKO. TAK KAaK Aaxe AJsA OT-
neyatka pasmepom 2424 cu tpefyercss JAullb YeTHIpEX-
KpaTHOE yBeJHYeHHe.
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r’TABA BOCbBMA

KAK JLEJIATb XOPOIWIHE OTNEYATKH

Has toro wrolGn cieaaTh Jyulliie OTNEUaTKi, KakHe
MOZKHO [MOJYUHTH € HEraTHBd, BayKHO BBIIOJIHHTL TPH
OCHOBHBIX YCJIOBHA: ’

1) TouyHo ompeneauTh BBIAEPKKY, HEOOXOAHMYIO AJIA
neyaTaHHst ¢ JAHHOTO HeraTtuBa (NMpPH NOMOIUM mpoOGbl, oNu-
caHHoii Bo 2-it r1aBe);

2) npaBuJbHO mogo6path HoMep Oymaru, Ha KOTOPOH
MOXKHO MOJYYMTh JY4IUUH OTneyaTok, T. e. cAeaaTb Npob-
Hble OTMEeUaTKH Ha HOPMaJibHOIil, a 3aTeM, ecJu MOHaxOOHT-
cs, Ha MSICKOM HJIM KOHTpacTHol Oymare;

3) MOJIHOCTBIO TIPOSIBJSTh, 3aKPemJsaATb X XOPOLIO MHpO-
MBIBATh OTIEUaTKH.

Kpome Toro, mpu H3TOTOBJEHHH OOJBIIOTO 4YHCJAA OT-
fICYATKOB HeJAb3s JAOBOIMTL MNPOSIBUTEb /0 HCTOLLCHHUA,;
cle1yeT BOBPeMsl 3aMEHSTb ero CBeXHM.

foaGop dorodymarn K HeraTHBy

HanGosnee BaxHoe pa3jnudHe MeXAY OTAeJIbHBIMH COpP-
taMu QortoGyMaru 3akjalrouyaercs B TOM, YTO OHH, KakK H
IJIeHKH, TOAPA3AesIOTCs 110 CTEeMeHH KOHTPAaCTHOCTH.

B 3aBucuMocTH OT TOro, Kak ¢orobymara mepenaer Ha
oTIeyaTKe CTelneHb KOHTPACTHOCTH, MOJYUYeHHYIO Ha Hera-
THBE, OHU JEJNATCS HAa MsITKHEe, HOpPMaJdbHBI €, KOHT-
pactHbe H 0co60 KoHTpacTHBbBe Crenedb KOHT-
pactHocTd coptoB (¢oTobymarn o603Hayaercs Ha3BaHHEM H,
kpome Toro, HoMepaMu (c Ne 1 no Ne 7). Uem Go.blie HoMep
GymMard, TeM Bblile CTermeHb ee KOHTpacTHocTH. Msrkue
copra Oymars o0o3HaualTCcss HoMepoM I, HOpMaJ/bHBIC —
HoMepaMu 2 M 3, KOHTpacTHble — HOMepaMH 4 u 5, oco6o
KOHTpacTHble — HoMepaMu 6 u 7.

[leuaTaHne ¢ omHOro W TOrO XKe HeraTMBa Ha COpTax
6yMard pasJMuyHOH KOHTPACTHOCTH [aeT pas3Hbie pesyJib-
tathl. Ecaiu HeraTuB OB NpOsIBAeH MNPaBHJbHO, TO OTIe-
YaTKH C Hero AesaroT Ha HopmaJjbHOil Oymare. Ilpu neua-
TagMM Ha HOpMaJbHOH OyMare pasHHIla MexXAy CaMbIMH
CBETJIBIMH M CaMbIMH TEeMHBIMH YydacTKaMM OTHeyatka
ocraercss NpubIM3HUTENbHO TaKOH Ke Kak Ha HeraTHBE.
[Mpu meuatanuum Ha KOHTPACTHOW Oymare pasHHIA MeXAY
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CBETJIBIMH H TEMHBIMH YuacTKaMH OTIeyaTkKa 3aMeTHO [0-
BbllIAeTCs, a IIpd NeyaTaHuu Ha MArKoH Oymare 3ta pas-
HHML@ HECKOJIbKO TMOHHUIKAETCst 10 CPAaBHEHHIA C HOPMaJbHOIl
Oymaroii. Uem MeHblle HoMep OyMaru Mo KOHTPACTHOCTH,
TeM OoJibUiee KOJHYECTBO TOHOB, MPOMEKYTOUYHBIX MEXKAY
GesibIM H YEPHBIM TOHAMH, MOXKHO MOJYUYHTh Ha OTIeUYaTKe.

[ns nosyueHHs OPaBHJIBHOTO MO KOHTPACTHOCTH OTIIE-
yaTKa HeoOXOIHMO OMpere/HTb, K KaKOMy THIY OTHOCHTCSH
Ka>KAblii HeraTHB MO CTeMeHH KOHTPACTHOCTH, H B 3aBUCH-
MOCTH OT 3TOro nomo6paTe HYy:XKHBII copt Oymaru. Kak
NPaBHJIO, CO CJIMIIKOM KOHTPACTHBIX HEraTHBOB cCJiefyer
neyatath Ha OGymare Ne |, ¢ HOpMaJibHBIX HeraTMBOB —
Ha HopMaJsbHo#t Gymare Ne 2 mim Ne 3, a ¢ maJjoxkouTpa-
CTHBIX HEraTHBOB — Ha KOHTpPacTHOH OyMare.

Oco60o KkoHTpacTHble OyMmaru MpH MeyaTaHUM CHHMKOB
C HaTypbl NMOYTH He HCrnogae3yloTcss. OHH NPUMEHSIOTCS Aasl
neyaTaHus NePecHATHIX YepTekeld W IUTPHUXOBHIX PHCYHKOB.

Tabauua 9 nomoraer onpexenuTh THO HeraTuBa o
KOHTPACTHOCTH TIPH paccMaTpuBanNuM ero Ha npocser. Of-
HakKo TIPH OlleHKe KOHTDACTHOCTH HeraTHBa Ha TIJa3 JIerko
ournOuTheA. Jlyuwe Bcero nopo6path OGymary K HeraTHBy
NpH NMOMOILH NMPOOBI, KOTOpPAst ONUHCHIBAETCS HHIKE.

Hnst toro utobul momoGpath Oymary TpeGyeMoill KOHT-
pPacTHOCTH, Ha TepBBIX Mopax Jyulie AenaTth MpobGHble OT-
neuaTkd Ha pas3juudblX OyMarax co Bcero HeraTHBa.
B nanbHeliem, no mepe npuobGpeTeHHs HaBbIKa, AJS KO-
HOMHHM (oTtobymarH MOXHO Oyner gesnatbh MpoGHble OTHe-
yaTKH Ha HeOoJbLIMX MoJjockax Oymard Tak, utoO6bl Ha
BCEX MOJIOCKAX MOJVUYHJCH OTNe4aTok OAHOH U ToH Ke ua-
cTh HeratuBa. [losocKy KaagyT ¢ TakHM pacyeToM, YToOb
Ha He# MOJy4yHJICA OTMeUaTOK CBETJBIX, CPEAHHX MO APKO-
CTH M TeMHBIX mnpeameToB. Ecam ortneuvatok noayuuacs
MAa IOKOHTPACTHBIM, CEPHIM, TO CJeAYIOWYI0 Npoly aenaroT
Ha KOHTpacTHOHl Oymare Ne 4; ec/iH OTHNEUATOK CJIHLIKOM
KOHTpacTeH, HOBYI0 npofy meyataloT Ha Oymare Ne |.

CpaBnuBaTh NpoGHble OTNEYATKH CJAELYeT He MpPH CBeTe
OpaHXKeBOro MM KpacHoro (OoHapsl, a TOJIbKO MpPH GObIU-
HOM ocBeuleHHH. Tlpu cpaBHuTeNbHO caaGom cBerte Jabo-
patopHoro QoHapsi WJAH JaMObl OPaHXKEBOro CBeTa oTne-
Y4aTOK BBIMVISAWT, BO-NePBBHIX, 3HAUHTEJbHO TEeMHee, yeM
npu OOBIYHOM OCBCLUEHHH, a BO-BTOPHIX, KOHTpacTHee. [To-
9TOMY [JIsl CPABHHUTEJILHOH OLIEHKH HYXKHO J1HGO BBIHOCHTh
OTMeYaTKH H3 TEeMHOIl KOMHaThbl Ha CBeT, JHGO 3a)KHraThb
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Moadop

Tadanuma Ne 9

6ymarn B 3aBUCHMOCTH OT KOHTPACTHOCTH Heratusa

~

Tun weratusa

Ocob6eHHOCTH HeraTuBa MpH PacCMaTPHBAHHI
Ha NPOCBET

CaepyeT neyaratk

Konrpacr-
HBIH (UK
KeCTKHi He-
FaTHB)

ITpospaunble (CBeT.ble) YUACTKH He-
F4THBA PE3KO OTJIHUAIOTCA OT IJIOTHBIX
(temublx). CpelHHX MJOTHOCTEN (Cepbix
YUY4CTKOB) IIOYTH HeT

INoapo6HocTH 1H300paMeHHs NJA0X0 pa3-
JHYHMbI KaK B ILIOTHbIX, TAK U B IIpo-
3pausblX VYACTKAX HeraTHUsa

Ha msrkoii
Eymare Ne |

(loapo6HoCcTH H300paXeHs pasaHYHMb
TOJIbKO B MJIOTHBIX Y4acTKax HeraTuBa.
OcraJibHble VUacCTKH HeratHsa mnpo3pay-
Hbule, 6e3 nojpoduocreii

Ha nopmane-
Holl 6ymare N 2
Wit Ne 3

Hopwmans-
Hbifl 110 KOHT-
pacty Hera-
THB

Mexly n0po3payHbIMH M MJIOTHBIMH
y4yacTKaMu ecTb 60.1blIOe  KOJHYECTEO
[IPOME¥yTOYHLIX MJOTHOCTEll (CBETJbIX,
CBETJIO-CepbIX, CEPhIX. TEMHO-CEPLIX) C Iio-
CTENEeHHbIMI NepexoidaMu OT OJHOIi cTe-
MeHH IWIOTHOCTH K APYroii

[MoapoGioctn  W300paxkeHHs
PA3HYHMBl H B IIOTHBIX 1
HBIX Y4aCIKax

Xopouio
B Ipospau-

HM3obpaxeHnne OAHHAKOBO XOPOLIO BUJ-
HO KaK MPH pacCMAaTpHBAHHU NPOTHL
CILTLHOMO HCTOYHHKA CBETA (MPOTIHE OKHA.
JaMmnbl), 1aK H  TIPpH  NIPOCMOTpE
aeron Gedoit 6y mari

Hai!

Ha nopnanb-
uofi 6ymare Ne 2
an Ne 3

MaJ1o koH-
TPacTHbIii He-
ratis  (MAr-
KHil HJaH BA-
Abii derartis)

Bee H303pamx HHE COCTOMT
HHX IJIOTHOCTeil—cepoe

H3  cpe.d-

Pasnuunsn MeEKAy HanOoJIee MI0THLIMH
4 HauboJaee MPO3PAYHBIMH  yHaCTKAMH
HeratHBa HE3H4YHTEJbHbI

Ha koutpacr-
1oit 6ymare Ne <
WIH Ne O

CBCT B NOMEUIEHHH [JisI meuyaTaHus, He 3a0biBas yOpathb
3anac poro0yMart B NakeTsl H 3aKpbiTh HX.

PasauuHble mo KoHTpacTHOCTH copra Oymar oGbIYHO
Tpe6yIOT HEeOJHHAKOBOiI BbLaep:Kki. [TpuOII3HTENbHO MOXK-

IO cKasarb,

yto LI NOJVUCHHA OTHe4YdTKa

Ha KOHTpAacr-
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Holt Oymare NpHIETCH YBEeJHUHTL BBIAEPKKY (MO cpaBHe-
HHIO C TOH, KoTopasi nmotpefoBanach OJis1 HOpMaJbHOH Oy-
Maru) B moJrtopa-iBa pasa. OgHako He/b3s CKasaTb 3apa-
Hee, BO CKOJbKO pa3 ojfHa OyMara YyBCTBHTeJbHee ApY-
roff, Tak Kak UyBCTBHTEJIBHOCTb PAa3JHYHBIX naprtuit Oyma-
FH OJHOTO M TOro € COPTa ¥ HOMepa, BHINYUIEHHBIX Haxe
onno#t ¢abpukoi,» Moxer pasiuuathca. KpoMme Toro, oHa
3aBHCHT OT BpeMeHH, Koraa Oblia BhilyllleHa Oymara, oT
yca0BHil, B KOTOPHIX OHa XpaHujaack, H T. A. CpaBHHUTEb-
HY!0 UYBCTBHTEJNBHOCTb HMEIOILHUXCSH OyMar Jerko yCTaHO-
BUTHL MpoO6Oii, coesaB OTNEYaTKH C OJHOro HeraTHBa Ha Oy-
Marax M3 pasHbIX NMakeToB (Kak 3To Obljlo OMMCAHO B rJja-
Be 2) ¢ psiloM pa3JIMYHBIX BbliepKek. B 1o e BpeMs npH
neyaTaHUH Ha KOHTpPpAaCTHBIX Oymarax BH-
Hep¥Ky Heo6XxoaluMo onpepgenasaTn O0coObeH-
HO TOUYHO, TaK Kak MaJjeiilive OTKJOHEHHs OT HeobXo-
JHUMON BBHIIEPKKH PE3KO YXYALIAIOT KaueCTBO OTNEYaTKa.

IIpaBuabHblii nop6op (oToOyMarn 1Mo KOHTPaCTHOCTH
MO3BOJISIET HCIPaBHTh OWIHMOKH, NONylLIeHHble NpPH [posiBJe-
Huu. [Ipy 3TOM C HeJONpPOSIBJIEHHBIX HETaTHBOB Jlerye Mo-
JYUHTb NOJIHOLEHHble OTHEeYaTKH, MeyaTas Ha KOHTPAacTHOIi
(a B HEKOTOPBIX c/ayuasix Aaxe Ha 0cob60 KOHTpacTHoM) Oy-
Mare, ueM MNpH MeYaTaHUU C MepernposiBJEeHHBIX HeraTHBOB
Ha wmarko#l Gymare. Tlepenep Ky U HeZonepXKy Moa60poM
O6yMard HCHPaBHTb HeJb3f.

dororpaduueckne OyMaru pasjHyarOTCs, KpoMe crele-
HH KOHTPACTHOCTH, IO XapakTepy MOBEPXHOCTH, MO UyB-
CTBHUTEJBHOCTH, MO TOJLUHHE MONJOXKKH (TOHKas MOAJIO¥KK2
WM KapToH) U ee uBety (Gesasi, KpeMoBasi u Ap.).

ITo xapakTtepy mnoBepxHocTH (otobymaru pasgessior-
ca Ha:

1) TnAaHUEBHE,

2) monryMaTOBBIC H MaTOBBIC,

3) 6ymarH ¢ WIepPOXO0OBaTOH MOBEPXHOCTBIO, KOTO-
pble B CBOIO o4epefb MOJAPa3fessiioTCsl Ha MeJKO3epHHCTHIE,
KPYIHO3ePHUCTbIe, GapXaTHCTbIe, C THCHEHOH MNOBEPXHOCTHIO
" ap.

Bri6op moBepxHOCTH OymMaru 3aBHCHT OT €aMoro Qoro-
rpata. B To ke Bpeust nmpu BbOOpe MoBepxHOCTH (hoToby-
Mard cJjaenyeT ydyecTb, 4To TrJsiHHeBasi Oymara crnocoGHa
JaBaTb 60Jiee COYHble UepHbIe TOHA, 4YeM MaToBasi. Hau6oJib-
nlee nouepHeHHe MaToeoil Oymard Bcerga OyaeT INpPOH3BO-
IOUTb, MO CPAaBHEHHIO C HaWOOJbLIMM [OYEepPHEHHeM TIJISH-

142



uesoil OymarH, BreyaT/JeHHe He YHUCTO YEPHOTo, a CepoBa-
toro ToHa. Kak mnpaBuijio, Ha TAsSAHUEBHIX Oymarax meua-
TalT BCe JOKYMEHTaJbHble H TeXHHUeckHe CHHMKH, ocobeH-
HO ec/lM BaXKHO IepelaTb MeJKHe NMOAPOOHOCTH H300paxe-
HHf, TOrJa Kak IOPTPeTel W BHUABl MeyaTaloTcs OOLIYHO Ha
MaToBbIX OymaraX. 3€PHHCTOCTb HeraTHBA MPH 3HAYHTENb-
HOM yBesJH4yeHHH Oojlee 3aMCTHA Ha TIJSHUEBBIX GyMarax,
yeM Ha OyMarax C UIepoXOBaToH MOBEPXHOCTBIO.

[To uyBcTBHTE/NBHOCTH GyMard pasjiHyaloTCss B 3aBHCH-
MOCTH OT BelLIeCTB, KOTOPble BXOASIT B COCTAB HX CBETO-
UyBCTBHTEJbHOrO cJosA. Haubojee uyBCTBUTENBHBI K CBeTy
OpoMocepeOpsinble  Oymaru  «YHuOpoM» 1 «PoToGpom».
BpomocepeGpsinble 6ymaru syuuie Apyruax GyMmar MogXoafiT
IJisl 1e4aTaHHsl C IJIGHOYHBIX HEraTHBOB;, OHH OJHHAKOBO
TIPHIOAHBl AJIST KOHTAKTHOro crnoco0a revyatd W IJs yBeJi-
yenu#. XsopoGpomocepebpsiHble Gymarn «Bpomnoprper»
o6/s1afal0T MPHMEpPHO. BABOE HJH BTPOe MeHblield yyBCTBH-
TeJBHOCTBIO, HO TakXe HCMOJb3VIOTCA KaK I/ KOHTaKT-
HOH MeyaTd, Tak H [Js YyBeJHYEHHH.

Xnopobpomocepebpsinas 6ymara «KonraGpom», xmopo-
cepebpsinasi 6ymara «PoToKOHT» M ilofocepebpsiHas Gyma-
ra «MomoKOHT» HMEIOT HH3KYI0 UYBCTBHTEJNLHOCTb M MO-
5TOMY MPHUMEHSIIOTCSI B OCHOBHOM IJIs1 KOHTAKTHOH MeyaTH.
Stu Gymard MoxHo o6pabaTeiBaThb He TOJbKO NpPH Kpac-
HOM MJIH OpaHKeBOM, HO M NPH XeJTOM CBeTe,

[loMmuMo HH3KOH uyBCTBHTCbHOCTH, Oymara «Kouta-
6pom» otanyaercs ot OpomMocepebpsiHBIX OyMar TeM, uTo
LaeT BO3MOXHOCTb 0€3 AOMOJIHHTe/bHOH 06paboTKH mosy-
YyaTh OTHEYaTKH, OKpallCHHble He TOJbKO B YepHbie, HO H
B KODHUHEBble H KOpHYHeBO-kpacHble ToHa. bymara «Plogo-
KOHT» JaeT OTIeyaTKH, OKpallleHHble B 3eJIeHOBaTbie TOHA.

Bri6op doToOyMaru mo TOJLIHHC NMOMJOKKH U €e LBeTy
3aBHCHT LEJHKOM JIHLIb OT BKyca (ortorpada.

CaMopeabHblif CTAHOK AJA KOHTAKTHOM MeyaTu

IleyaTaHue nNpHM NOMOUIH PaMKH CBSI3aHO C TeM Heyno6-
CTBOM, UTO AJSl Ka)KAOTO OTMeYaTKa NPUXOAUTCS 3a¥KHUTraTh
CBET B MoMellleHHH Aas nedatH. [1pu 3ToM Kaxawblil pa3 He-
o6xoauMo y6upaTh 3anac ¢Gotobymaru B YepHble MaKeThl.

l'opasgo ymoGHee meuyaTaTh MpPU [OMOLUH CTaHKa A
KOHTaKTHOH meyatH. CTaHOK HECJ0XHO CHeJaThb U3 pPaMKH
O/ KOATAKTHOH meuaTd M Ja1060r0 SILHKA HJAH KOpPOOKH
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(puc. 38). B BepxHeil yacTy silMKa NOMEWAIOT PaMKy A5
KOHTAaKTHOH nevyaTH. BHU3Yy sIIHMKa, B HEHTpe, YKPENJsiioT
NaTpoH AJS 3JeKTPHYEeCKOH JaMnel (Jydille MOJIOYHOH WJIH
MaToBOi) MoulHOCTbIO 15—25 8T, a psANOM C HUM — NATPOH
IS KpacHo# Jlamnbl. Bmecto mocsienHeii MOXHO HCMO0.b30-
BaTh 0ObIYHYIO JlaMny, 06epHYTYI0 Npo3pauHoil KpacHoil Gy-
Maroi, Kortopas HHOrga yno-
Tpebasiercs AJsl 3aBepThiBa-
HHS TJIeHoK. Jlamna kpacHoro
cBeTa cHabxaercs OOBIYHBIM
N ——— BHIK/IIOYATEJEM; AJs meyara-
HHUSl ynoOHee KHOTMOYHBIH BbI-
KJaoyaTteab. YTrJbl U LIeH
SIHKA HJIH KOPOOKH OKJ/eH-
BAlOTCSl YepHOH MJOTHOH Oy-
maroii. Jas  paBHOMepHOro
OCBelIeHUs Bcell miomamgH He-
raTMBa paccTosiHHEe OT JIaMIIbl
IO HeraTuBa NOJIXKHO GBITb He

s MeHee 256—30 ca.
< [Tpu nmeuvarannu B cramke
ropasjio Jerde, 4eM B panike,
Puc. 38. Cxema ycrpoiictBa  oTMEpPAITH BBLAEPHKKY, ONpemC-
CaMOLEAbHOTO CTaHKa ANl heppyio npoGofl, TaK Kak He-

KOHTAaKTHOH neyatH (BepTH-

KAJbHHI Da3pes CTaHKa): raTHB BCerjga HaXomHTCs Ha

/——DaMKa AJIA  KOHTAKTHOH mneyaTH, HGHSMeHHON{, paCCTOHHH“ ot
Z—LlaTonqe CTeKJIO0; 3—namna. ans JieyaTarolleH JaMIibl.
moisen g twtoeien’ % TIpH  Hadwamm yBe.n-
KXpacHoft samn. YU TeJsero yio6HO HCIOIb-
30BaTb He TOJIbKO [JIsi YBEJIH-
YeHHsl, Ho M (IPH HM3TOTOBJIEHMH KOHTAKTHBbIX OTNEYAaTKOB)
B KayecTBe MCTOYHUKA cBera. Hs1g aToro kopnyc yeeauuuTe-
Jisl TOAHUMAIOT Ha BBICOTY, LOCTATOUHYIO /sl OCBELIEHHUS He-
raTuBa, ¢ KOTOpPOro OyjeT NPOU3BOAUTLCHA MeyaTaHue, H
yCTaHaBJ/HBAIOT JIaMNly B TaKoe IOJOXKEeHHe, MPH KOTOPOM
JKpaH YBEJHUYHTE/Sl ocBellaeTcss paBHOMepHo. Ileuaranue
NIPOH3BOAMTCS B PaMKe JJIS1 KOHTAKTHOH IeyaTH TeM ¥Ke Io-
pALKOM, Kak Obl1o yKa3aHo Bbillle, HIH Ge3 Hee — MpH Tmo-
MOIIM CTE€KJa, KOTOPbIM HeratuB W ¢otobymara mnJ0THO
NPHKUMAIOTCH K 3KPaHy YBeJHUYUTE .
[leyatanne KOHTAKTHBIM CMOCOGOM NpPH MOMOLIM yBe/H-
UHTEJI UMEET pPsAd ilpeuMyliecTB: 1) Bce yuacTKH HeraTHBa
OCBELLAIOTCSl MYYKOM HaNpaBJeHHOro CReTa pPaBHOMEpHO;
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2) OCBelli€lIHOCTb HEraTHBa JIerko H3MeHATb Kak MpH [o-
MOUIH AHadparMbl 0OBEKTHBA YBEJHUHTEJIS, TaK H NyTeM
YCTAaHOBKM KOpNVCa YBeJHUHTesNss Ha O6oJiblieM HJAH MeHb-
LIeM pacCTOSIHHH OT 3KpaHa; 3) TaK Xe Kak H NpH MoJb30-
BaHMH CTaHKOM JI/1 KOHTAKTHOH meuarH, 3anac ¢gorobymaru
He HYXHO y6HpaTb B CBeTOHENpOHHILAeMble MaKeThl, BIIOJHE
JMOCTATOUHO TOMECTHTb MexAay ¢oToOymMarod M yBeJHuHTe-
JieM KaKyo-Ju00 WupMy; 4) HakoHel Ha 3KpaHe YBeJHYH-
TeJist OueHb YIO0CGHO JesaTbh NpoGHbIe OTNEYATKH /s onpeje-
JIeHUsl MPaBHJILHOH BbIJEPIKKH, 3aKpbiBasd KapTOHOM HJIH
CBeTOHeNpOHHIaeMoil 6ymaroil yacTb HeraTHBa C NOMeELIEeH-
HOH mox HUM (porobymaroi.

Peuentnl nposiBuredeil pas Qorodymaru

[Tpu nposiBJIEHHH Pa3THYHBIX COPTOB (POTOOGYMAaru MOXKHO
C OAHHAKOBbIM YCIEXOM NO0Jb30BaThCs KakK JIOOLIM NMPOsIBH-
TesieM mJisi GpoToGyMaru B naTpoHax, Tak H NPOSBUTEJEM, CO-
CTaBJIEHHBIM CAMOCTOSITEJIbHO 10 OAHOMY H3 CJeAyHIOLIHX
peLEenToB.

Mposisuteap aaa dorobymaru

Boaa (40—50° C) e e 750 ma
Metoa A le
Cyabdur HanHﬂ 6e380,cun>m .. 26 ¢ (uan cyabdur HaTpus
KpHCTaiHueckuil 52 e)
TuapoXHHOH . . . . . . . .
Cona Ge3BogHass . . . . . . 20 ¢ (uam coda KpHCTaMMH-
) yeckas 54 e)
Kaauit 6pomucthii . . . 1 e
Bogma xonoanas (KO\IHdTllOH TeM-
nepatypel) . . . . . . . . 10 1000 ma

fIposiButean nan dorodymaru

Boaa (40—50°C) 750 ma

Mertox . . .. 1,5 e

Cyabdur Ha'rpml 6e330,1ﬂun .o 32 ¢ (MaH  cyab(HUT HATPUA
KpHCTa 1JInueckHii 65 e)

Fuapoxunon . . . . . . . . 6 e

Cona Ge3Boanas . . . . . . 37 2 (nan cola KpHCTALIH-
yeckast 100 ¢, wan norvaui-
48 2)

Kaauit 6povucThil . . . . 4e

Bona xosoaHas (KO\IHdTHOH Te‘\l-

nepatypet) . . . . . . . . 10 1000 aa
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FuppoxuHoHoBuA nposiBuTens ans xa0poGpomcepeGpanoii Gymarn
copra «Bpomnoprper» u «KonraGpom»

Boga . . . . . . . . . .. 700—750 ma

Cyabdur HaTpus 6e3Boauuii . . 75 e (unmM  KpHCTAMIHYeCKHil
150 &)

Fugpoxmwon . . . . . . . . 20 e

Moram . . . . . . . . . . 100 e

Kanuit 6poMucteiit . . . . . . 2e

Bona (xomuaTHOH TeMmepaTyphl) no 1000 #a

IMpu o6pabGotke ¢orobymaru copta «BpomnopTper» u
«KoHTabpoM» 3THM NpOSIBUTE]EM MOXKHO IOJYYHTb OTIe-
YaTKH, OKpalleHHble B pasJiHyHble KOPHYHEBATble, KOPHUHE-
Bble U KPaCHOBAaTO-KOpHUHEeBble TOHA. [IJisi TOro 4Tobhl IO-
JIYUHTb ONpeJe/IeHHbINl TOH, CJAefyeT YBeJHYHBATb BBHIAEPIK-
Ky NPH NeyaTaHHH, H3MEHATh KOHLEHTPaLHIO pacTBOpa Mpo-
ABUTeJs1 (pa3baBisAsl ero BOLOH), TeMIepaTypy MposiBUTEJIsI
U BpeMsi NpOSIBJIEHHS, KaK YKa3aHo B cjelywolieii TabJuie:

Ta6auma 10
Temnepa-
Bbiaepxka KoHueRnTpauus Typa npo- |BPeMS npo-
NpH neyaTaHHH nposiBHTENS sIBHTCAS ABJeHUs | TOH oTneyaTka
(B rpafiycax)|(B MHAYTaX)

Hopmanbhuas Bes pas6as- Yepnniit ¢
(onpenensiercss npo- | JeHHsS 18—20 1,5—2 |KOpHYHEBBIM
ooit) OTTEHKOM

B 2 pasa Pas6aBurb TenHo-ko-
GoJiblie HOpMaJbHON| 3—4 uacTaAMH PHUHEeBbIi

BOAbt 20 3—4

B 3 pasa Pa36aBuTb Kpacunosato-

doJble HOpManbHoill 6—9 uacTsmu KOPHUHEBHIit
BOJIbI 20 4—6

B 5 pas Pas6asuts Kopuutesblii

goablue HopMaabHoOfl| 10—12 wactamu C KpacHo-pHo-
BOJb! 22—23 | 10—15 |/1€TOBbLIM OT-
TEHKOM

DTOT NPOSIBHTEJb MOXKHO HCNO.1b30BaTh TaKXKe W JJs
nposiBleHust GpomocepedpAHbIX QoTodyMar «YHHOPOM» 1
«DPoTO6pOM>.

IMposiButean naas ¢gotobyMar NMPHUroTOBJSIOT TAKHM Ke
MOpPSIAKOM, KaK H NPOSIBUTEIH AJs nJeHok. CBexHil NposiBHU-
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Tesb paboTaer ObicTpo H KOHTpacTHO. OOHAaKO yxe nocae
1IPOSIBIEHHST HEeCKOJIbKHX OTIEeYaTKOB Mpolecc MpOsiBIeHus
3aMeTHO 3aMeJlIsSIeTCs; M03TOMY BBIAEPXKKY H, KPOMe TOro,
BpeMsl NpOSIBJEHHUS TNPHXOJHTCA HECKOJbKO YBeJHUHBATh.
B 1 2 nposiBuTess B cpeaHeM MOHO MposiBUTh 10 200—300
oTneyaTkoB pasmepoM 6X6 cm (v 100 yBelHUCHHBIX OT-
neyaTkoB pa3mepoM 9X 12 cum, uau 50 oTneyaTKoB pasMepon
13X 18 cm). HMcromeHHBIM pacTBOPOM mNpoOSIBJATL He cC.e-
AyeT, TaK KaK OH He JaeT BO3MOJKHOCTH NOJYUYHTL COUHBIE
yepHble ToHA. [IposiBuTesb, GBIBLIHIT B ynoTpe6.eluH, HO
Cllle He HCTOLEHHBIH, He HYXKHO BbIJIHBaTh; OH MOJYKET CO-
XpaHATLCS HeAe JsIMH, eC/H HaXOAHTCH B HA/IHTOIl JOBepXy
M MJOTHO 33aKYNOPEHHOH MOCyAe B TEMHOM H MPOXJagHOM
MecTe.

s 3akpenJieHuss (potofyMar HCMOJAL3YIOTCS Te XKe 3a-
KpenJsiowmue (GUKCHpYIOLHe) pacTBOPHI, UTO U JJIs MJIEHOK:
pacTBop runocy/JbMHTa WJAH (YTO ropaspo Jayuire) w060
KHCJBIH 3aKpenuTtesb. B 1 4 3akpenurteas MOXHO OT(HUKCH-
poBaTb 200 —300 otnmeuyaTkKoB pa3mepom 6X6 cu (uam 100
yBeJHYEHHbIX oTneyaTkoB 9X 12 cm, uam 50 oTneuaTkos
13X 18 cm). YKa3aHHbIe HODMbI MOXHO yBCJIUYHUBATHL B IOJI-
Topa H paxe B JBa pa3a. OfHako (GHKCHPOBaHKHE B HCTOLIEH-
HOM pacTBOpe MOXKeT MPHBECTH K MOSIBJEHHIO CO BpeMeHeM
Ha oTneyaTke NATEH W XKeJTOil OKpackH.

Hakarka ornewarkoB (rasHueBaHue)

OTneyaTkaM Ha TrJsiHUeBOH Oymare MOMXHO MpHIAaTh
3epKaJ/bHO-TVIaAKYI0 TMOBEPXHOCTb, TaK Ha3bIBaeMbIH 3ep-
KaJbHBIH TIJIHel, NpH IMOMOLIM HaKaTKH OTMeYaTKOB Ha
crek/a0. TlaTespHO NPOMEITBIE OTNEYaTKH MOKPBIMH OMy-
CKalOT Ha HeCKOJIbKO MHHYT B 3- H.JIH 5-TIPOLEHTHbIl pacTBop
noTama HJIH COAbl. DTHM K€ PACTBOPOM CMAYHBAIOT OBEPX-
HOCTb CTeK./a, MOCJ/e Yero yKJaJAblBaloT OTNEYaTKH Ha CTeKJIO
IMYJIbCHEl BHM3. 3aTeM OTMEYaTKH HAKPBIBAIOT CBepXy IO-
JIOTEHIIeM HJIH ra3eTHoil 6yMaroil ¥ npH noMoILH Pe3HHOBOTO
BaJIHKa PaBHOMEDHBIM, HO He CHJbHBIM HaX<HMOM INPHKATHI-
BalOT K MOBEPXHOCTH CTCK1a, 4TOOB YAAJIHTL MY3bIPHKIL
BO31yXa MEKIYy oTrmeuarkaMu i crex.1oM. IIpu oTeyTeTBHII-
PE3HHOBOrO BaJHKA NY3bIPbKH MOXKHO YAAJHTh, NPHIJIANKIi-
Basi OTMeYaTKH K CTCKJAY peGpoM JIMHEHKH HJIH 3aKpyrJeH-
HbIM KpaeM He60.1bIIOro MpSIMOYroJdbHOTO KyCcKa (haHephl.
Crek/0 ¢ NpUKaTaHHBIMH OTNEYaTKAMH CTaBAT BEPTHKAJIbHO
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Ans npocykH. UTo6bl BbICbXaHHe BCell 11101 adH OTne4aTka
NPOHCXOAH/I0 PaBHOMEPHO, CTEKJO He CJeAyeT MOMellaTb
5JM3KO K OTOMHTE/bHBIM TpuHGOopaM uju Ha coJHue. Yepes
HECKOJILKO YaCOB BBICOXILHE OTNEYaTKHU OTAESIOTCS OT CTeK-
Jda camu. Ilpn MHorokpatHom ynotpe6/ieHHH pacTBopa Mo-
Tawa (CoAapl) OTMEuUaTKH MOCJ/e NOJHOrO BBICHIXaHHSl He OT-
JeJSII0TCS OT CTeKJla CaMH; B 3TOM CJyuae MOXHO MPHMOJI-
HSATh OJIMH M3 YIJIOB OTileYaTKa TOHKUM HOXKOM HJIM JIe3BHEM
Ge3onacHoil GPHTBLI, a 3aTeM, B35IB OTIIEYATOK 34 3TOT yroJ,
OCTOPOXKHO OTAEJHTb OCTaJIbHYI0 4acTb. Ecad 370 He
yaaercsl, CTeKJO C NMPHJIHNLIHUMH K HEMYy OTMeyaTKaMH Mo-
KPBIBAlOT MOKpPBIM noJioTeHueM Ha 10—15 MunyT, nocje yero
CHHMAIOT pasMOKIIHe OTHNe4YaTKH H NpPOH3BOAAT HAKaTKy
BHOBb, CMOYHB HX H CTEKJIO TE€M XK€ PacTBOPOM.

CrekJ/10, Ha KOTOpOe OTNEYaTKH HAKAThIBAIOTCS BNEpBbie,
JOJI2KHO OBITb TLLATEJIbHO OUHilleHO. OGBIYHO AOCTATOYHO XC-
poLIO MPOMBITL €ro ropsiueit BOAOI C MBIJIOM H LICJI0YbIO —
MOTalioM HJIH COJOH; ellle Jydlle nepex MPOMBIBKOH OUH-
CTHTb CT€KJIO MNPHOGJH3UTEJbHO 5-MPOUEHTHHIM pPacTBOPOM
cepHOH HJM coJsiHON KHc/aoTel. HecmoTpss Ha 3To nepBas
NAapTHs OTNEYAaTKOB MMOCJe BbICBIXaHHUS MOXKeET Bce ke IpH-
JUMHYTh K cTeKJy. B 3ToM ciayuyae npuJunuide orieuyaTku
pa3MayMBalOT € TMOMOIUbIO MOKPOro MOJOTEHNA, MOKPOM
TPANKH HJIM JIMCTa OOH/IbHO CMOYEHHON Tra3eTHOH OyMari,
a 3aTeM OCTOPOXKHO CHHUMAIOT CO CTeKJ/Ja W MOBTOPSIOT BCe
onepaiuH B TOM Ke NOpsAJAKe, KaK W B nepBblil pa3. [locue
HaKaTKH BTOPOH HWJIM TpeTbefl MapTHH OTNEYAaTKOB HH OJHH
U3 HHUX, KaK NpaBHJ/O, He. [IPHJAHNAET K CTeKJY.

HepoBHble Kpasi BBICOXHIMX OTNEYaTKOB M0JPaBiiHBAIOT
OCTPBIM HOXXOM C MOMOLUbIO MeTaJJHYecKoil JHHEHKH H
YroJIbHHKA; MOXHO JeJlaTh 3TO TaKXKe W HOXHHUAMHU; yA06-
Hee Bcero o6pe3aThb HMX CHeLHA/bHBIM Pe3akoM MM (OTO-
6ymar.

HaxksenBaTb oTneyaTKH MOXKHO JIOObIM K/eeM, KOTOPbIi
He CONep:KHT KHCAOT. HakaTtaHHble oTneyaTku Jyulile BCEro
HaKJIeHBaTb JEKCTPHHOBBIM, KA43€HHOBBIM HJH PE3HHOBLIM
KJleeM, TaK Kak B 3TOM CJyuae 3epKaJbHblil [VIsiHEl| He Hcue-
3aer. [1pu Hak/elike He HYXKHO CMa3blBaTh KJ€eM BCIO I10-
BePXHOCTb OTNEYAaTKa; NOCTAaTOYHO CMa3aTb €ro Kpas, B3siB
He6oJibl10e KOJIMUECTBO KJles, HalnpuMep, Ha CHHUKY HJIH
3bICTPYTaHHYIO MaJOUKY HEMHOro 60JiblIero pa3mepa. 3ateM
OTMEeYaTOK HAaKJAaAblBAIOT HAa MeCTO HakJeiiKH, NMOKpbLIBAaloT
€ro JIMCTOM UYHCTOIl NHCUed OyMard W TUlaTeJbLHO pa3razki-
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BAlOT, MPOBOJSI 0 MOBEPXHOCTH MUcueil 6yMard CHJAbHBIM Ha-
AKHMOM TPANKOH HJIH JaL0HbIO.

Il1s HakJeHKH OTNeYaTKoB ¢ MaTOBOH HJIM uepoxosaroii
MTOBEPXHOCTbID MOXHO C YCHeXOM MO0JIb30BaThCH KHIKHM
CTOJISIPHBIM KJIEeM, a Takxke OObIYHBIM KJ/eHCTepoM H3 Kap-
TO(eJIbHOM, MIIEHHYHOH MM PHKAHOH NPOCESTHHOH MYKH.
Kauneasipckuit kel (Hanpumep, KJeit THna «CHHIETHKOH>)
OGBjUHO He MPHTOLEeH 1JIsl HaKJeHKH, TaK Kak COHEPKHUT KHC-
JIOTHl, OT KOTOPBIX OTNEYATOK »eJATeer,

FTNTABA OEBATAS
YBEJIHYEHHE

[TeyataHne NpH MOMOIIK yBeJIHUHTENST HMeeT HeJblil pan
NPEUMYLIECTB MO CPABHEHHIO C KOHTAKTHBIM CNOCO60M H B
Haille BpeMsl HABJAETCA OCHOBHBIM CMOCOGOM MeuaTaHHst
C MJIEHOYHBIX HEraTHBOB.

[Ipex e Bcero npu ysesnuennn Mol MOkeM MOJIy4aTh OT-
NeYaTKH BCeX HYXKHBIX Pa3MEPOB H C HY KHbIM COOTHOLICHHEM
cropon. KeaxpatHslii opmar Heratusa yno6en TeM, 4To BO
BpeMsl CbeMKH HeT HeOGXOAHMOCTH NOBOpavyHBAThH annapar
IJIL TOTO, YTOGbI BBICOTA CHUMKA Gbl1a GOJblue ero UIMpHHEbI
HJIH, HAa060poT, YTOOB! WHPHHA 0Ka3a/Jach GOJiblie BBHICOTHI
ciuMka. OnHako KBafpaTHeI popMaT Ja/leko He Beeraa sig-
JIfieTCs JYUIIHM JJIst oTredaTKa. Yalie BCero pacnoJoxeHue
M300paxeHHbIX 06EKTOB CaMQ MOACKAa3bIBAET, UYTO CHHMOK
Jydylle CAeJarb W3 KBaJApaTHOrO NPOAOrOBAaTHIM, 06pe3as
€ro JieBYio, NPaBy10 HJIH, HA060POT, BEPXHIOID HJAH HHIKHIOW
cTopotbl. I1pH KOHTaKTHOM cnocoGe neuaT 370 yMeHbuIaeT
pasmepbl OTIeyaTka, KOTOpbiit H Tak HeBeauk. I[1pu yBesuue-
HHH e N0CTAaTOYHO HEMHOIO MOBLICHTL CTENEHDL YBeJHUeHH S,
UTOGbI NPH BbIGPAHHOM COOTHOLIEHHH CTOPOH OTIIeYaTKa yBe-
JIUYUTb €ro 4O HEOOXOAUMBbIX pasmepoB. OcobeHHO BakKHO
TO, YTO MOXXHO OTI€YaTaTb He BEeCb CHHMOK, a JIHIIb €ro
1acCTb, OCTABHB 3a MNpejesaMH KaJpa BCe, YTO OKa3biBAETCSH
JUUHHM 4 He HMeeT NMPSAMOr0 OTHOWIEHHS K OCHOBHBIM O0b-
eKTaM CbeMKH. HakoHew, npu yBesnueHHH MOMKHO HCTIPABHTS
TaKHe HEeAOCT4TKH HeraTHBa, KOTOPble MPH KOHTAKTHOM CIO-
coGe neyaTaiiis HeH3GEXKHO OCTAIOTCA HA OTHeYaTKe.

[Ipn dororpadupoanuun annapatom «Jl06uTeNby He
TpebyeTcst 60JIbIIMX CTEMeHeH yBeJHYeHHSs. Hanpumep, nas
TOr0 uTOGbl MOJYYHTL OTNEYATOK CPAaBHHUTENbHO GOJbIIOLO
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pa3mepa, 12X 12 cu, HeraTHBHOE H30GpaKCHIIC 10T ATOMHO
VLeSHuiTh BCEIC BABOE (CTCEHD YBEJAMUCHHS ONPEICsieTcs
no JUHCHIOMVY MaciTady, T. ©. 110 JLHIHE WIH IUHpHHC
CHHMKA, d li¢ MO ero [CULs ).

Yeeauuutenu

YCeTpodicTBO yBeMUHTest (MM POEKIIHOHHOro QoHaps)
CXOAHO ¢ ycTpoHceTBOM (hoToannapara. Kax B ¢oTtoannapare,
TaK U B YBEJIHUHTCJC CBE1O-
Boe H300paxKeHHe Te.yua-
CTCs NPH MOMOMIM 0O bCKTH-
Ba. Onuako B doroannapa-
Te NYUKI CBETa, HCXOASLINC
13 Kayk oI TOUKH npeaMera,
[PeJIOM.IAI0TCA OO BEKTHBOM
I AT 103aaH OO0LEKTHBA
H3olpaxenue, KOTOpoe
OOBIUHO  YMeHbIIEeHO 1o
CPDAaBHEHHIO C JCHCIBITE.IB-
HBIMH pasMepaMit npejne-
ta. B yBesuuuresie ke nc-
no/ib3yercst o6paThbIil X037
Jyyeil. HeraTtus, nomeinei-
Hbll Ha HeDOJBUIOM pac-
CTOSIHHM ~ OoT  0OBbeKTHBA
(puc. 39), ocseuaercst Ka-
KIM-1H00 MCTOYHHKOM CBC-
Ta, HanpuMep, JaMIoOH, Ko-
TOpasi HaXOAMTCsi B CBero-
HeMPOHHLLACMOM  KOXKYXC
(donape). TIlyuku .yue,
HCXOAALLHE OT KaX a0l Tou-
KH OCBELIeHHOI0 HEeraimsa,
NPOXOAAT CKBO3b OOBbEKTHB,
NPEJIOMJSAIOTCS HM U Tepe-
CEKAIOTCSI Ha HEKOTOpPO)
paccTossHUH OT OOBEKTH-
Puc. 39. Ypemuunrens (seprikaibHo- Ba — OOJIbLIEM, YeM pac-
ro THNA, CHAOXKCHHbLT KOHAGHCOPOM)  cTOsHHE OT HEeraTHBA 110

B paspesc: otbektuBa. Ecam  nowme-
K—amnsn KOHAeHCcOpa; P~—])(1.\IK8 Aada e - CTUTL B HJIOCKOCTH, B KOTO-

FAaTHBOB, (—OOLOKTHR VB(ANYUTe s1; P—- o N
saugTHBIL cecrobiinp (kpioe crexao).  POH lTepeceKarores  Jyui,
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KdKOH-Anbo, 3Kpall, TO Ha HCM BHIHO PE3KOe YBEJHUEH-
Hoe usobpaxkeHue Heratusa. s TOro UTOGHI MOBBICUTH
CTeNeHb YBEJHYEHHS, AOCTATOYHO VYBEIHYHTHL pPaCCTOSIHHE
MEMIY OOBEKTHBOM I IKPAHOM H COOTBETCTBEHHO YMEHbL-
WL paccrosie Memay odLOKTHBOM u HeratusoM. [Lis
5TOTO KOpnyc yseaiie st (OCBeTHICIb ¢ THE3LOM AJsT paM-

Puc. 40. Cnoco6bl ocBelileHHsi HeraTHBa B YBEJAHUHTEJISAX DA3TiiHOil
KOHCTPYKILIH:

O — o6vexkTun ypeawuutens; [ — ueraius; Al — MOTOYHOE MM MATOROS CTOK-

100 K - aun3nl kou JACHCopa; I - cxenma OCBCHICHNHA OTPAACHHDIM CBCTOM,
2 — cXeMa OCBEULCHWs .JaMNoi, cBeT KOTOpPOil paccedBaercsi MOIDUHLIM Ll

MATOBBIM  CTEK.I0M; 3 — cXeMa OCRCUIeHHS B KOHIEHCOPHOM VBCTHUHT«Ie <
IGUCUHBIM HCTOUHHKOM CBeTa: 4 —- CXeMa OCBCUICHHA B KOHJASHCOPHOM  YRe TH-
wiIeTe JaMioli, uvewuleil KoaGy H3 MOJOYWHOTO WIH MA10BOFO Clek.li.

KH, B KOTOPYIO IIOMEILAIOTCST HeraTHBbI) YALLC BCETO VKper-
JSIOT Ha BEPTHKA.IbHOH CTOHKe, B10.1b KOTOPOH €ro MOMKHO
nepeMellaTh, MOAHIMAS KOPNYyC Bbillle HJIH HHKe. OOBeKTHB
B CBOIO OYepeIb MOYKHO MepeMelllaTb GJIHKe K HEeraTHBY .11
Aadgpiue ot Hero. KoHCTpyKUHs GOJILIIHHCTBA YBeIHUHTE e
J1 HETATHBOB Pa3MepoM 6X6 ¢t Mo3BoJseT H3MEHATh CTe-
NeHL yBeJIHYeHHs oT 2-X 10 4-X wium B 6 pa3. Ecau yerpoit-
CTBO YBEJTHUHTEAs] PACCYHTAHO HA YBEJIHUCHHSA 10 UEThIpex-
KPATHBIX, TO HaubOJLWHHA OTHCUATOK CO BCEro HeraTHea
Ovaer uneth pasneps 24X24 ca; B yBeIHUHTEIe, KOTOPHIf
MO3BO.ISIET 110.7Y4aTh IICCTHKPATHBIE YBe.HUYEHHS, pasMephl
naubo.ILwero orneyarka coctasst 36 X36 cat 1 T. 1.
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OcHoBHOe pasnnuue Mexay OTAeJbHbIMH YBEAHUHTEISAMHU
3aKJ/iouaercs B TOM, KaKOH crnocob oOcBelleHHS HeraTHBa
HCIOJIb30BaH B yBe.IHUMTeJle JAaHHON KOHCTPYKLHH; OT CIO-
co0a OCBeleHHs HeraTHBa 3aBHCHT CTeNeHb KOHTPACTHOCTII
OTIIEYaTKOB, MOJyYyaeMblX C OAHOTO M TOTO XK€ HeraTHBa Ha
oiHO# U Toil e dorobyMmare,

Puc. 41. YBeanuntenpHasi npuctaBka 1as QoToannapata «JlioGHTeidn»
(B TOpI30HTANLHOM MOJIOKEHUH):

] — naTpoH AR 3MEKTPOJaMMbl: 2 — KOXKYX OCBeTHTeas; 3 — Kopnyc (hoToanua-

pata «JlioOGHTet»; 4 — OTKMHYTas 3alHAa Kpbllika doToannapara; 5 — 3a-

HIHTHBIA CBeTOHABLTP (KPacHOEe CTeK.10), 6 — 3KPaH yBeJquuHTelst; 7 — H3O0-
OpaKeHHe Ha 5KpaHe; 8 — paMKa [ HEraTHROB.

B 3aBHCHMOCTH OT yCTpPOHCTBA OCBETHTENLHOM YacTH yBe-
JIHUKTE/ISl HEraTHB MOXKeT OblTh OCBELIEH CJAEAYIOUHMH Cro-
coGamu (puc. 40):

1) oTpaKeHHBIM CBETOM;

2) cBeTOM JlaMIbl, pacCesiHHBLIM MPH MOMOILH MOJIOYHOTO
111H MaTOBOrO CTeKJa;

3) HamnpasJ/IeHHbIM CBETOM, MPOLIEAUIMM CKBO3b KOHJEH-
COp; Pa3HOBHAHOCTBIO 3TOro cnocofa SIBJASETCA OCBeLleHHe
paccesHHbIM CBETOM, MPOLICAUIHM CKBO3b KOHIEHCOP.

[TledaTanue npy MNOMOLIH YBEJHYHTENS] C OTPaKEHHBIM
HJIM pacCesiHHbIM CBETOM YMeEHbIaeT 3€pPHHUCTOCTL OTIe-
yaTKa, HO [laeT MeHee KOHTPAcCTHble OTMeYaTKH, YyeM MpH
NoJIb30BaHHH KOHJECICOPHBIM yBesaHuuTegaeM. [1osTomy npu
neyaTaHHH TaKHM YBEJIHUHTEJIEM HA COPTAaX HOPMaJbHON Ov-
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Maru MPUXOJHTCSl NMPOSABJATL HEraTHBBI HECKOJILKO JO/bIIIE,
1o 6oJlee BBICOKOIl CTeNeHH KOHTPACTHOCTH.

OcBeuende oTrpaxeHHBM cBeToM (puc. 40,
cxeMma 1) ucroab3yercs rJaaBHbIM 00pa3oM B MPOCTBIX CaMO-
JleJbHBIX  yBeuuuTeaax. OcpelledHe lieraTHBa paBHOMEp-
Hoe, HO cJaaboe W Tpebyer
OueHb AJHUTEJNbHBIX BbIAEP-
KeK MpH nevyataHHu.

OcBeuenune He-
ratTuBa JamMnoi,
CBeT KOTOpPOH mpo-
XOLHUT CKBO3b Ma-
TOBoe  CcTeK.1o0 (puc. 40,
cxeMa 2). ItoT BHA OCBe-
LIEHHUS HCMOJb30BAH B YBe-
JIHUHTEIBHBIX  MPHCTABKax
Aas  dortoannapara «Jlo-
outeap» (puc. 41 u 42).
OcpenteHue HEZOCTATOYHO
paBHOMepHOe (kKpas Hera-
THBA OCBEILAIOTCS! HEeCKO.Ib-
kKo c1abee) u  Tpedyer
MPOAOJIKHTEIBHBIX BbIAEP-
KeK.

B yBeuuute1sX ¢ Kou-

JIGHCOpOM | MaTOBBIM ‘
; ) He. 42. YpeudTebHas npHcTaB-

CTEK/IOM, HANPUMCP B YBC-  ya peprukaabuoro Tina 1as ¢oto-
gunauteasx «Hema-2» nanu annapara «/Tio6nTenb>.
<<yHHBepC2lJI>>, MOXKHO HC- [ — pepxnsin uacTb ocBeTHTeIs ¢ MaTpo-
N0.1b30BATH PASAMUHBIE MO~ KOY | A3 | siextponamue 2~ koneys
C06bl OCBeLIeHUS HerartH- yYKpenseHus Gortoannapara; § — yKpaH.
Ba. Kongencop npea-
cTaBasieT cobofi aBe Ooabilide i3, CpeT, npoureauinfi
CKBO3b KOHJEHCOpP, Majaer Ha IOBEPXHOCTL OOBLEKTHBA
YBEJHUHTEIST cXoAsmuMcs nyukon (puc. 40, cxemol 3 u 4).

B KoH1eHCOpHOM VBe, THUHTe/1e MOMKHO YCTaAHOBHTD JaMmy
C He6OJ/bIIOH NOBEPXHOCTLIO CBETAUIEHCA HUTH H YIaJIUTh U3
HEro MaToBOe CTeK.10. B 3TOM c/ayyae HampaBJeHlblil CBeT,
npowejuinii CKBO3b KOHAEHCOp, AAcCT Hau0oJee KOHTpacT-
Hble OTMNeUYATKH MO0 CPaBHEHHIO C APYTHMHU Croco6aMu ocBe-
uieHus. OQHOBpeMEHHO Ha OTMeuaTke nepejpaerca HauGo.ee
3aMeTHO 3epPHHCTOe CTPOEeHHe HeraTuBa, a TaKiKe CJaelbl Ma-
JIEHLIUX MOBpe AeHHIl CBeTOUVBCTBHTEILHOTO ¢.109. OcBelye-
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HHe paBHOMepHOe M TpeGyeT HaHMEHLbIIMX BblAEpKEK IpPH
nevyaTaHuH.

Haunnyuywum cnoco6oM ocBeljeHHMS Hera-
THBa B yBeJHUYHTeJle ABJASETCSI CBET MOJOUYHOI JaM-
nbl, NPoWeAWHN CKBO3b KoHaencop (puc. 40,
cxeMma 4), uau cBeT 0OBIYHOMH JIaMMbl, NMPOUICALIHHA CKBO3b Ma-
TOBOE CTEKJI0O H KOHACHCOP. Ocaeluenue JlaeT oTrneyaTKH, HOP-
MaJibHble N0 KOHTPACTHOCTH (NpH MeyaTaHWH C NMPaBHJIbHO
MpOSIBJIEHHBIX HETaTUBOB HA COpPTax HOpMaJbHOH 6GyMmart).
OcBeuleHne Bcero HeraTHBa HauboJsiee paBHOMEpHOe H Tpe-
OyeT He6OJIbIINX BhIAEPKEK NP NeuaTaHHH.

YBeUUHTENH, KOTOPBIMH MOXKHO N10JI30BATHLCS NPH neyva-
TaHWU C HeraTuBoB 6 X6 cx, nepeuncsensl B Tadanue 11, npu-
BeJleHHOH HHXKe.

TaG6auuga 11

OcCHOBHbie Pa3/jiMYUA B YCTPOHCTBE YyBeJHUHTeJeidt AJs HeraTHBOB
pazmepom 6X6 cu

YBeNHUHTCNH

Ypennuntennb-

HBIC NPHCTABKH « > «VHIBCPCAN» «Hera-2»
K Kamepe

CcobenHo- «JTIOCHTCLY

cTit ycrpolicTBa

Pa3mep HeraTusos

X6 cm
nis mevatamus, ¢  6X6 ca gxéf’:
KOTOpbiX mnpuroper| 41 3 X6 cm “6 ent 2436 cu 4
YBeJIHUHTEb EEDN

P . 6X9 cm
6N 6 cu 656 cn
)/\6 M

Konpeuncopnbui.  Cper

Tun ypennuuress BeckouACHCOPHDIL| 1aMnbl  [IPOXOAKWT CKBO3b
1 cnocod ocseruenitsi) CBeT  JaHIbl - pacceli-; MOJOUHOE CTeKJIO H ABYX-
HCraTHBa BAETCST MOJIOMHLIM  HJIH| IMH30BBI1 KOHAeHcop. Mo-
MATOBBIM CTEKJOM JOUHOE  CTeKJO  MOXKeT
ObITL Y AAJCHO

Makcunvanbhas X8 x4 6 > 10
CTEereHb yBeTHUERHs

«kInny-
CoOrekrue ypean-  Crexounbiiifcrap - 23» | «T-22» (sxo-| «Muaycrap-
YHTCJA 00teKTHB Ka-|(BXOAHT B T B LOMI-|23» (BXOAHT B
Mepbl «JIICOH-[KOMIVIENT JIGKT  VECIi-{KOMILIEKT

Teaby «T-22» |yeeanun- |[untedis) VBeIHYHTest)
TCJSI)

| ®okycnoe paccro-{ 7.5 cu 11 cu 7.5 cu 11 cu
| tHIt> GUBEKTIBA
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HeraTtuBbl, npejHasHayeHHble AJs1 YBeJIHYEHHH, BaxHO
MPOSIBJISITL TOJIBKO JO TAaKOH CTerneHU KOHTPACTHOCTH, YTOGH!
GOJILUIMHCTBO OTIEYAaTKOB MOXKHO ObIJIO CHesaTh Ha COpTax
HopMa.JabHO# 6yMaru. I1osTomy yxke npu nposiBJeHHH MJeHOK
caeayer MpeaycMOTpeTh, KAKUM YBeIHuyHTedeM OyaeT npous-
BOAMUTLCS MeyaTaHue (T. €. KAKHM H3 MepevyHCJAeHHbIX BbIILE
cnocoGoB OyaeT ocBelIaTbCsl HEraTHB B yBesuuutese). Kak
y¥e roBOpHJIOCH, HauJyulllee BpeMs NPOABJIeHHS Jerdye BCero
OnpeJe/uTh, eCAd CPABHUBATH OTNEYAaTKHU ¢ HeraTHBOB, NMPO-
ABJIEHHbIX B TE€YEHHe pPas3/IMYHOro BpeMeHH. 3TH OTHeuaTKH
HY?KHO JeJ1aTh TeM yBeJHUHTesaeM, KOTopuin doTorpad 6yner
[10JIb30BaThCSI IOCTOSIHHO.

TexHHKA meyaTaHus yBEeJHYHTEJIEM

[Mpexne yeM nmedaTath, HEOOXOAHMO NMPOCAEAUTDb, UTOGHI
CBeT, KOTOPbIi MPOHHKAeT CKBO3b OTBePCTHS, CHeJaHHbIE
B KOXKYX€ OCBETHTeNs A/ BEHTHJASUMH, He MOT najaTh Ha
(oTo6GyMary u oTneuyaTKH BO BpeMsl HUX NPOABJIEHHS.

YBesuuuTe bHAs NMPUCTaBKa AJA annapara «JIio6urenbs,
noKasaHHas Ha pucyHke 41, mponyckaer MHoro cBera. [lo-
3TOMY NpPH N0Jb30BaHUK elo 3anac poTobymaru Heo6xoguMo
JepXaTh B MakeTax MJH BO BCAKOM CJydae HaKpblBaTb OT-
KpbITble MaKeTbl GOJBIIMM JHCTOM depHoi G6ymaru. Ceer B
3TOH MpPUCTaBKe C/IeYyeT 3a:KUraTh TOJbKO Ha TO BPeMs, IOKa
MPOU3BOAUTCA HABOJKA Ha Pe3KOCTh M NeuaTaHHe, TaK Kak
HHaue JIETKO 3aCBeTHTh OyMary W OTneyatkd (KpoMe TOro,
€CJIM He BBhIKJI0YaTh CBET, OCBETUTEJb ObICTPO NeperpeBaercs
M HeraTHBBI KOpPOOATCS).

Jpyrue yBequuuTeId MOIYT NMPONYCKaTb CBET, €C/IH fe-
Tau KOXyXa OCBETHTeJss HENJIOTHO NMPHJEramT ApYr K ApY-
ry; 4acTb CBeTa, MPOXOASILIEro uyepe3 IUHPOKHE OTBEPCTHS,
KOTOpbie clleJlaHbl B BepXHell 4acCTH KOXKYXa YyBeJHUHTesst
[/ BEHTHJISALHH, MOXKET OTPa)KaTbCs OT HHU3KOTO CBETJIOro
notoJka. J{Jst Toro 4to6bl u36exaTh 3acBeTKH OyMar, MOXKHO
crenathb Hers1yOOKHI KOHYC H3 uepHOH Gymaru ¢ oTBepCTHeM
nocepefnte /151 OCBETUTEJBHOTO 1IHYPA H IPHUKPLITh UM yBe-
JIHYHTENb CBEPXY, He 3aKpbIBas MPH 3TOM Har/JIyXo OTBepCTHIl
IJIs BeHTHJASUMU. Booluie ke npu paboTre ¢ yBeJqHUHUTeNEM
OTKpBbITHIE TaKeTsl ¢ OyMmarofl Jydile BCerja NPHUKPHLIBATDL
cBepxy uepHoi Gymaroil, yToObl CJAyuyaiiHO He 3aCBeTHTHL (o-
To6yMary oTpaxeHHbIM cBeToM. [TakeTsl ¢ 6ymaroit MoKHO
IepxaTh TaK¥Ke 110f CTOJIHKOM (3KpaHOM) yBeJHUHTe/s.
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YcraHoBka Jamnul B yBéaAHUUTEIE

B yBesMunTeIAX HCNOAB3YIOTCS J1aMMbl MOLIHOCTbIO 60—
100 8r, a B yBeJMUHTEILHON NPUCTaBKe AJsA annapara «Jlo-
6utenp» — He Gosee 15—25 87, YcraHaBAMBAaTL JaMIibl
60.1b11ell MOLLHOCTH He PEKOMEHAYeTCs, TaK KaK 3TO BhI3bl-
BAeT CJHMIIKOM CHJIbHBIA HarpeB KOpllyca yBeJH4HTe. s, Hera-
THBBI BO BPEMs neyaTaHHsl MOFYT KOpOGHTbCs, a B pe3y.1bTa-
T@ TOro OTNEeYaTKH OKaXKYTC Hepe3KHMH. Jlyuuie Bcero cra-
BHTb B YBEJIWUYHTEAb JAaMMy C KOJI00H H3 MOJOMHOTO HJd
MATOBOTO CTEK.1a, OJHOBPEMEHHO YAaIUB MATOBOE CTEKJ0, KO-
TOPBIM CHa0XKeHbl KOHJAEHCOPHbIe YBeauuuTesan. [1pu ucnodb-
30BaHHH OOBIYHOH JaMIIBl U MATOBOTO CTEK.1a OCBELIEHHOCT)
HeraTHBAa HeCKOJBbKO MeHblliast H NnevyataHue tTpedyer yBe.H-
4YeHHBIX Bbigep:kexk. Kpome Toro, MmatoBoe CTeKJ0 He
AdeT TaKoro paBlIOMEPHOro OCBeuleHHsi, KaK MOJoYHas
JaMrma.

ITpu no/b30BAHHH KOHJEHCOPHLIM YBEJIHUHTEIEM HEODXO0-
AHMO HaliTH TaKoe NOJIOXKEeHHE JaMITbl B KOXKYXe OCBETHTE/b-
1IO# 4acTH yBeJHUHTE]sl, MpH KOTOPOM BCs IJIOL{AJb Hera-
THBa OyxeT ocBellleda paBHOMepHo. [LJs1 MpaBUJILHON ycTa-
HOBKH JIaMIbl KOPNYC YBeJHUNTe1s NOIHUMAIOT B CpelpHee
N0J10XKeHle, HyKHOe AJS M0JYyYeHHs OTHeuaTKa pa3MepoM
10X 15 cm wan 13X 18 ca, a 06bEKTHB HABOAAT Ha PE3KOCTE
no Kakomy-au6o Heratuny. [10.10:KHB Ha 3KpaH JUCT Gesoi
GyMaru  BLIHYB HETaTHB M3 PaMKH, OCBOGOKAAIOT 3a:KHMBI,
KOTODbIC 103B0.IAIOT MepeMewiats Aamny. [lepeasuras namny
IpH OMOUIM MeTAJ/IHYEeCKOTO CTepXKHs, Ha KOTOPOM OHa
YKperieHa, 1axoAaT Takoe MoJoKeHHe J1aMNbl, MPH KOTOPOM
Bce noJie Gyaer ocellleHo paBHoMepHo. [AHadparmy o6bex-
THBA CJleAyeT OTKPbITb MoJHOCThi0. IIpi ycraHoBke Jamimnbl
HeraTHBHast paMKa JO/KHa ObITh B TOM K€ MOJIOXKEHHH, MPH
KOTOpOM MPOHCXOAMT MeYyaTaHHe, a He B TOM I0OJIOXKEHHH,
KOTOpOe MO3BO/IS€T NEepPeABUraTh IJEHKY.

[Tpu paGote ¢ Mos04HOl J1aMmoft (MM ¢ OOBIYHON JTaM-
NOH M MATOBBLIM CTEKJOM) ee MOJ0XKeHHe, HaHAeHHOe TaKUM
Croco6oM, acT poBHOe OCBELeHHE 11015 NPH 060N pa3Me-
pe yBeauuennus. Ilpu ocBeulenun oGblYHON Jamnoil 6e3 Ma-
TOBOTO CTeKJIa AJS DA3HBIX PAa3MepoB YBeJdHUEHHs TPUAETCSH
OTBLICKHBATb HHOE I10JI0XKEHHe J1aMNbi, 4TOOH NMOJY4YHTL PaB-
HOMepHOEe OCBellleHHe nos. B 6ecKOHAEHCOPHBIX YBeIHYHTE-
JISX MepelBHraTh JaMIy He HY¥HO; 3TO He H3MeHseT paBHO-
MEPHOCTb OCBElIEeHHS.

156



MonroroBka Kk neuaranuio

[Tepe1 TemM Kak MOMECTHTbL HeraTHB B VBEIHUHTC.Ib, He-
00X01MMO TIUATEJbHO YAAIHTL Mblidb, COPUHKH H I'PS3L C ero
IIOBEPXHOCTH, a TaKXKe CO CTeKO.1 PaAMKH yBeJIHUHTe15, B KO-
TOPYIO 3aK.JaafpiBaercst HeraTuB. [1bl1b Jyullle BCEro cMaxw-
BaTb MATKOI KHeTolo. [TaTHa 11 3aTexy Ha HeraTHBaXx (TOJbKO
CO CTOPOHbBI HeJIJYT0HAHONH MOAHOMKKH IIJIeHKH, & He CO CTO-
POHBI, MOKPLITOIl CBETOYYBCTBHTEILHBIM C.I0CM) MOXKIO CTe-
PeTb UyThb BJarKHoil UHCTOH TKaHbLIO.

HeraruBbl 3ax1aabiBaloT B yBeJIHUHMTE.Ib CBETOUYBCTBH-
TeJbHBIN cioeM K (orobymare, HHaue H3oOparkenHe Ha
OTIHeYaTKe OKaKeTCs NepeBepHyYThIM CJACBa HallPaso.

HeraruB no.1:KeH 3aKpblBaTh BCO I10MLaAb paMku. Eciu,
HanpuMe)p, 34.10:KHTb B pAMKY 4151 HeraTuBos 6 X9 cat nera-
THB pa3nepoM 6X6 cat, TO HacThL 3KpaHa PSAOM C YBelHYeH-
HbIM HM300paKeHHeM OCBEeLIaeTcsl upe3BblMaiHO sIPKO, UTO
NPUBOIHT K 3acBeTKe oTieuatka. Bo u3zbexaHnue takoil 3a-
CBETKH CBOOOJHYIO YaCTh PAMKH 3aKpbIBAIOT MOJOCKOH uep-
HO# 6yMaru.

[lepen HaBoaKOH Ha pPe3KOCTb HA IKPaAH KJAAAYT JHCT OcC-
J0f1 nucuell 6yMard 4 NOAHUMAIOT KOPNYC YBEJIMUMTEIs1 112
BBICOTY, HYJKHVIO H.18 NMOJYYEHHS HaMeueHHOIl CTeNMeHH yBe-
JHueHus. 3aTeM YCTaHaBIMBalOT HaHOOJIbLICE OTBEPCTHE
aHadparMbl H nepemeuialoT 00beKTHB [0 MOJOMKEHHS Hau-
6o 1buiedt pe3kocTH. Kpacioe cTeK/J10 NpH 3TOM OTBOIMTCS
B CTOpPOHY.

HaBoaky Ha pe3xkocTb .JJerye Bcero cie1arh 1o pospay-
HOH YacTH HeraTHBa, HAa KOTOPOi XOPOLIO BHIHLI MeJIKHC [e-
TaJ1 H300paxeHus, HanpunMep cTe6./ 1M TPaBbl, TOHKHC BCTKH
JlepeBbeB, PHCYHOK TKaHM Ha ojexae M T. m. [lpu neuatn
C MJOTHbIX HEraTHBOB 1AaBOAKY Ha Pe3KOCTb YAOGHEC Mpous3-
BCCTH MO Apyromy, 6o.1ee npo3pauHoMy, HEraTHRY, a 34TeM
3aMEHHTb €ro HeraTHBOM, C KOTOporo OyAeT NMpPOH3BOJAHTHCS
neyaTtauime.

Heo6xomuMo cl1eanTnb, uToGbl HeraTHB OHLT MJIOTHO MpPH-
’KaT K CTekJaM paMkH. VMickpuB.enue mIeHKH NPUBOAMT
K TOMYV, UTO YaCTb OTIeyaTka Oyier nepesxoil.

[Tocsie HaBoaKKM Ha Pe3KOCTL OOBCKTHB YBEIHUHTEsI 3a-
KPBIBAIOT KPAacHbIM (PU.ILTPOM M, MOJIOAHB Ha 3KpaH JMCT
(poToOyMaru CBeTOUYBCTBHTEILHBIM C/10eM BBEpPX, MPHKPEI-
JSI0T ero no yraaM Oy/JaBKaMH HIH MPHKHMAIOT MO KpasM
IBYMSl TSIXKeJAbIMH JuHelkamu. Ewe aydwe nomecturs 0y-
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Mary B CNeUMAJLHYI0 PaMKy JAJs NeuaTH, KOoTopas OlHCala
nHuxke. [leyataTh caeaver TOJbKO Ha IJIOCKO JexKalleidl Oy-
mare. Ha 3arnyTeix BBepx Kpasx OyMaru — BCJeACTBHE
yYMEHbLIEHHS] PacCTOSIHHS MeXAY 3TOH YacTbio OyMmMaru H
00bEKTHBOM YBeJIHUHTEJs — Macuitab yBeJHueHHs OyHer
MEHBLIMM, CJIeJOBaTeqbHO, H300paxeHHe OyAeT HCKaxkKeHo.
Kpast MaToBeIX GyMar KopodsATCs M BO BpeMs MeyaTaHHs
MOTYT IOCTENeHHO NMPUMIOIHHMATBCS; eCId He YKpenHuTh Oy-
Mary, OTIIe4aToK MOMKeT OKa3aThCsl HePEe3KHM (CMa3aHHBIM)
no KpasM.

[Mpuxumats GoTodyMary K 3KpaHy YBEJHUHTEId CTeK-
JIOM He pEeKOMEeHJYEeTCsl, TdK KaK 3TO NOHHIKaeT pPe3KOCTh
oTnedyarka; Jobas NbJIHHKA WM OTNEeYaTKH najbleB Ha
CTeKJIe OCTaBJAIOT cJdeldbl Ha QoTorpaduyecKoM oTnevarke.

Meyatanue

s ocBemuennst gorobyMartd MOXKHO MOJb30BATLCS pas-
JMYHBIMH CIOCOGAMH: BKJIOYaTh I BHIK/JIIOYATb CBET HJH OT-
BOJAMTL KpacHbI cBeTOMHIbTP B cTOpPOHY. Ecau neuarauune
NPOU3BOLHTCA C MOMOLLbIO (HIbTPA, TO HYXKHO YyYecCTb, UTO
KOpNYC YBeJHUHTe sl MOXKeT APOTHYTh, KOraa (QuJbTp OTBO-
AuTCca B cTtopoHy. Ha 310 Bpems cBet, najsaoliuil oT 06bek-
THBA, MOXHO 3aKpblBaTh PYKOH.

MoxKHO newaTaTh TaKKe, BKJOYash H BblKJouas CBeT.
ITpu 3TOM XKesaTesJbHO He MOJb30BAThCs BLIK/IIOYATENIEM,
KOTOpBIf MOCTaBJIeH Ha 3KpaHe YBeJHYUTEJs, TaK Kak OT
LLIeJIKA BBLIKJIHOUYATENsT YBEJIHUHTEAb MOXKET APOTHYTb.

[TpoGHble OTNEYATKH MOXHO JelaTb Ha OAHOH MOJOCKe
GyMaru wupuHoit B 1—2 ca. Tlosiocky KaaayT HA 3KpaH yBe-
JIUUHTEJNS ¥ OCBEIllaloT OTAe/bHble YUacTKH IOJIOCKH pasHoe
BpeMsi, yBeJHUYHBAas BpeMs OCBELIEHHsI KaxJ0ro CJIeAyio-
lero y4acTka Ha OJHHAaKOBOC KOJHYECTBO CEKYHI.

B c/ayuae ecad npaBHIbHAsl BblAepPxKa COCTaBHT BCEro
1 uau 2 cexyHibl, Jyulle yCTAaHOBHTb MEHbILEE OTBEPCTHE
avagparMbl 00bEKTHBA U COOTBETCTBEHHO YBEJHYHTL Bbi-
nepxKy. [Ipn oueHp KOpOTKOii BbiAepAKKe TPYAHO TOUHO
onpeaessiTh ee NPOAOJIKHTENLHOCTD.

UsMensiss cTenmeHb YBeJIHUEHHs], HEOOXOAHMMO COOTBET-
CTBEHHO U3MEHATHb W BhIAEP:KKY. Ecau, Hanpuymep, npoba mne-
yaTaJjach C yBeJquuenuem fo pasmepa 13X 18 cu, To A4s ot-
nevyatka pazMepom 18X 24 cm ¢ 3TOrO XK€ HeraTHBa MOHAIO-
6uTCs BbiflepKKa npub.Iusteaslio BABoe 60.1blle, a 115 OT-
neyatka pasmepoM 9X 12 ¢ca npud.IH3HTE1bHO BABCE MEHBUIC.
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[Tpo6y .15t nopdopa OyMdrd Mo KOHTPACTHOCTH €.1ai0T
TaKHUM ke Croco6oM, KakK U NpH KOHTAKTHOH neyatd. MoxHO
cresiaTb NpoOHble OTMEYaTKH CO BCero HeratuBa Ha OymMma-
rax pasHoii KOHTPACTHOCTH MNpH HeOOJbIIOM YBe.JIHYEHHH,
4yTOOb! HE TPAaTHTL MHOro O6yMaru. ATo AACT BO3MOIKHOCTb
CYIMTb O KOHTPACTHOCTH BCEro OTMeyaTKa B LETOM.

Ilpu ocseliteHHH TNPOOHBIX IMO.IOCOK OyMard .Iydine
OCTaBJIATh YaCTh MOJOCKH M0 BCeil ee A1MHe He3acBeyeHHOIl.
Hesacseuennasi yacth GymMard ocraercst Gefolt mpu NposiB-
JIEHHH H TMO3BO.SIeT NMpaBUIbHee onpeae]nTb, HACKOIbKO HOo-
TEeMHEJ/H Pa3/JHYHO OCBCLUEHHbIC YUACTKH.

CamoaeabHas YBE&JHUHTENAbHAS NMPHCTABKA

Ecau Her cpexcts Ha NOKYNKY (adpHUHOrO VBeJIHUI-
TeJsl, TO YMPOLIEHHVIO YDBEeJIMUHTEILHYIO MPUCTABKY M5
(otoannapata «JIoOHTedb» HECJ0MKHO CHeTaTh CAMOMY.
OpHa M3 TAKHX CaMOJEJAbHBIX MPHCTABOK, paspadoTranHas
totomobuteasmu LleHTpaIbHOI CTaHUMH IOHBIX TEXHHKOB,
onucaHa Huxe. [ ee H3roTOB.IEHHST HYXKHbI JHUIL He-
CKOJIBKO KYCKOB (paHepsl ToauuHolt 3 mm. C monoumbio ta-
KOl MPHUCTABKU MOXKHO [€.J1aTh yBeJHUEHHbIe OTINEYAaTKH OJ-
HOro pasmepa — 9X 12 cu naum 13X 18 ca.

YcTpoficTBO NMpHCTaBKH NMOKa3aHo Ha pHcyvHke 43 (pas-
Mepbl 4acTell NMPUCTABKH, YKa3aHHble Ha PHCYHKE, pPaccuH-
TaHbl Ha NoJy4YeHHe OTNe4aTKoB A0 9X 12 cx, T. e. HA IBY-
KpaTHOe yBeJHYeHHe; pa3Mepbl LaHbl B ynm). [IpHcTaBka co-
CTOMT M3 JABYX uacTeil: HEraTHBHOI paMku 7 M siHkKa 2,
MeXJy KOTOpPBIMH mnoMmeluaercss ¢oroannapar I ¢ OTKHHY-
TBIMH (MJIM CHSITBIMH BOBCe, Kak OblJIO ONMHcalo B riase 1)
3ajgHell H HUxHeH cTeHKaMu. O0e 4acTH NMpHCTABKH COeT-
HSIIOTCA IPYT € OPYTOM ABYMs pe3HHKAMH 8, KOTOpble NPH-
KPenJsIOTCS K CTeHKaM sLHKa H NpH NOMOLLH NeTelTb MpH-
CTErHBAIOTCSl K WIypynaM, BBHHUEHHBIM B Kpas HeraTHBHOII
paMKH.

HeratiBHyl0 paMKy AeaatoT M3 IBVX JACPEBSHHLIX Opy-
cKOB [ pasmepom 55X 31X 15 ma u ABYX (paHepHBIX Jolle-
yek /2 pasmepom 40X 85X 3 ma, KOTOPHIE CKPEILIAIOT IBO3-
JUKAMH H CTO.IsIpHBbIM KJjeeM. K OpyckaM H3HYTPH paMKH
npuoUBalOT aABe nmoJocki I3 u3 datepel, oxi 1C.1ZKHbl M10T-
HO BXOAMTH BHYTPbL KaApoBoro okxa oroannapara. Mexny
BEPXHHMH 3aKpaHlaMHU paMKI lla OPYCeKH KAaayT ABA CTeK-
Jda 14, MeXIy KOTOPBIMH OyAYT 3akK.JajblBaTbCsl HeraTHBLL
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TOJLHIA HHMAKHETrOo CTCKJa [0/KHa ObITL paBHa 2 M.
Crekaa NPHIKHMAIOTCH K paMKe »KecTSHBIMH neTasamu 9.
AuMK 2 uMeeT cbeMHOe AHO 6, Ha KOTOPOEe NpH neuara-
HHU KTagerca JucT Gotobymaru. B BepxHeil Kphillike sLIHKA
npopesaeTcs oTBepcTHe jpuamerpoMm 20 mm; B Hero 6ymer
BXOAHTL 0O0beKTHB ¢oToannapata. Ha Bepxinolo KpblliKy
BOKPYT OTBEpCTHSI MPHKJ/IEHBAIOT (halepHoe KOJbLLUO 3, BHYT-
peHHHIT AHaMeTp KOTOporo paBeH 28 im, a Hapy»KHbIH —
40 mm. Kpome 3TOro. K BepXHeil KPbILIKE [IPUKPEMN.IAIOT ABE
MPpoKJIaAXH 4 H 5, na KOTOpbIX OYIAET JekaTh MepenHsis
creHka (oroannapata. Ilpoknaaky 4 neqaaiorT u3 gepeBsH-

)
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15x15 mm

Puc. 43. Cxema ycrpoiictBa 1 pa3yepsl caMo0IebHON YBeJIHUHTEJNbHOM
pucTaBku A5 @oTtoannapara «JlioGuteabs
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Horo Opycouka pasmepoM 17X10X40 mm u noJdocku ¢a-
Hepbl pasMepom 27 X40 ma, a npoxgaanky o — u3 Gpycouxa
pasmepom 17X 10X 100 am u noaocku daHepsl pasmepoM
27 X100 mm.

CTeHKH flIMKa COeAMHSIIOT OpycoukaMmH ceueHHem 15X
15 mm; cHavana npubuBalOT 6PYCKH K KpasiM Y3KHX CTEHOK,
3aTeM MPHUKPEMJsIOT K HHUM LIMPOKHE CTEHKH H BepXHIOW
KpbILIKY. BpicoTa sliMKa BMecTe C TOJLIHHONW BepxHei
KPBILIKH JOJ2KHA ObiTh paBHa 234 Mat (TOUHO).

CpbeMHOe JHO 6 sSlHKa OJeBaeTcs Ha ero CTeHKH CHapy-
KH. Bpycoukn, M3 KOTOpPBIX COCTOAT 3aKpauHbl QHA, TIPH-
KPenJisiloT K JAHY MocJe H3TOTOBJIEHHS fILUMKA TakK, 4YTOOBI
OHHM TIVIOTHO NpHJera.au K creHkam suika. K gsym 6pycou-
KaM, COCTaBJSIOLIUM 3aKpauHbl JHA, NpHOHBAIOT WJH TpH-
BHHUHBAIOT TOHKHMH LIYpyNamMH gepeBsiHHble BepTYIKH 0.

BHyTpeHHOCTb fiLUMKAa M HETaTHBHOHM PaMKH HEOOXOZHMMO
MOKPBITh YepHOH KJeeBOH KPacKOH HJH TYLIbiO; Mac.sHas
HJIH 3MaJieBast KPACKH He ToAATCA, TaK KaK uepHasi MoBepX-
HOCTb A0J/IKHA OBITb MAaTOBOH. ¥Tabl fIIMKA AJs1 3alIHTHI
OT NMpPOHHKHOBEHHSA CBeTa JIyylle OKJIEHTb NOJOCKaMH uep-
Hoft Gymars.

YBe/MuHTeNbHAs MPUCTABKa AJS OTIeYaTKOB pasMepoMm
13X 18 cm pemaercs TakuMm ke crnocobom. B atom cayuae
BBICOTA SIILUKA CHApyXKH, T. €. BK.JIo4asi TOJNLIMHY BepXHei
CTEHKH, J0J:KHa ObITh paBHa 400 mm, a ero BHyTpeHHHe pas-
Mephl no gHy — 126X 176 mm. Beicota neraTusHOil pamku
AJs1 oTneyaTkoB 13X 18 e nokKHa ObiTh paBHa 16 M.

ITevatanne npu momMoulu NMPHCTABKHU MPOH3BOAMTCS CJle-
AyowHuM nopsakoM. OOBEKTHB annaparta YCTaHaBJHBAIOT
11a OTMeTKY oo, auadparmy — Ha obo3HaveHue 8 (HJIH MeHb-
lee), a 3aTBOp — Ha oGo3navenne B. HeratusHyio pamky,
(oToanmapar H SAILIUK CKPEIIsSIOT Pe3HHKaMu 8 U 3aKJaibl-
BalOT HEraTHB MeXAy cTekJaMH. [Ipn opaHkeBOM cBeTe Ha
JHO SIIHKA KJaAyT JUcT GoTobyMard M IJIOTHO 3aKPBIBAIOT
KDBILIKY; [OCJe 3TOr0 MOXHO BKJ/IOUHTL OOBIUHOE OCBelle-
HHe HJIM BbIHECTH YBeJHUUTeJNb U3 TEMHOH KOMHATbl Ha CBeT.
ByMmary ocBemaioT, OTKPBIB H 3aKPbIB 33aTBOP CHYCKOBbIM
TpocukoM. [lJasi onpefmesieHHs: NMPaBHJIbHON BbIAEDKKH OT-
ZeJibHble YUaCTKH HeraTHBHOH paMKH MOXHO Uepe3 paBHble
IIPOMEXKYTKH BpeMeHH TNpUKPbIBaThb YepHOH Oymaroif, kKak
3TO ObLIO OnucaHo Boie. [IpH 3TOM BaXKHO TOUHO H3MEPHTH,
Ha KaKOM PaCCTOSIHHH OT JIaMIIbl (MJM OT OKHA, eCJIH feya-
TAOT NpPH JHEBHOM CBeTe) HaxOoJWJcsl yBeauuuresan. OTie-
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YaTOK NpPH OPaHKCBOM CBeTe BBHIHMMAIOT U3 SIIHKA H 11pO-
AIBJSIOT, KaK OObIUHO.

Kak MOXHO yany4yliHTb CHHMKM NPH yBelH4YEHHH

an YBeJHYEHUH OTNe4aTOK MOXKHO cleJiaTbh He CO BCero
HeraTHBa, a TOJIBKO C €ro 4acTH. DTO MO3BO.IseT HCNPpaBHUTDL
paAx HeOOCTaTKOB HEraTHBHOTO H306pa)xemm: MOXKHO pac-

e

Puc. 44. Pavka nJsl NpOEKUHOHHOH neuaTH.

MOJIOKHTh TOPH3OHTAJbHble JHHUH NapaJulel]bHO BepXHel
H HUXKHell CTODOHAM OTNeyaTKa, ec/li Ha HeraTdBe OHHM pac-
noJoxeHbl Hak/JOHHO. Hepeako y KpaeB HeraTHBa Haxo-
aUTCsl M3o0pakeHHe MpeIMEeTOB, KOTOpble He HMeT INps-
MOT0 OTHOLIEHHSI K IeJdH CbeMKH, HJH Hepe3Koe H300paxe-
HHe KaKoro-Jau6o npenmMera, KOTOpblil He Obl1 3aMeyeH (oTo-
rpacdomM Bo BpeMst cbeMkH. OueHb 4acToO C.IHMIIKOM OOJIbILYIO
4acTh HeraTHBa 3aHMMaeT u3o6pakeHHe Heba HJH ydyacTKa
3eMJH BO6IHM3H (GoToannapata. Bee 370 MOXKHO NpH yBeJHue-
HUHM OCTaBHTb 3a MNpefelaMH OTneyaTKa, HCIPaBJsAsl 3THM
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crnocofoM Te HEZOCTAaTKH B BbIGOpe Kaapa, KOTOpbie BO3-
HHUKJIH B pe3yJbTaTe HeJlOCMOTPa MpPH CheMKe.

[Mpu yBeaHueHHH YAOOHee BCEro MOJb30BaThCs Crie-
UHAJbHOH DPaMKOMH, KOTOpas NOo3BOJSeT Jerko u ObicTpo

onpegesuTh YYacTOK Hera-

THBa, C KOTOpPOro Jyuuie 12345672839

chesaTb OTNEYaTOK, H BhI-
6paTb TO HJHU ApPYroe cooT-
HOLIEHHE JJIHHBI H UIHPHHBI
orneyatka. Pamka pJs npo-
eKIIMOHHOH mneyaTH (pHC.
44) npexacras.isier coGoi
J10CKY C NPHKpPeNJeHHOH K
Hell M MoAHHMalouUlelics Me-
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Hadg MeTaJl/lndyeckass paMkKa

NpUKHUMAET Kpas JIMCTA pyc, 45, KapToHHble YrOJBHHKI,
(oTo6GyMard H yHAepKHBAET 3aMeHsOlUIHe PAMKY AJS [IPOEKLUHOH-

€ro BO BpeMs nedyaTaHHA B
HENMOJABH2KHOM IOJIOJKEHHH.

HOH NeyaTtH.

JlBe CTOPOHBI PaMKH MOTYT MepejBHraTbCs, YTO MO3BOJISET
YCTAHOBHTh B Npefesax AOCKH NMPAMOYIOJIbHUK J1I00BIX pas-
MepoB. Pamku Beinyckatorcst paamepom 13X 18 cm, 18X24 cm

U 6oJee.

Pamka pgst meuatd yno6Ha Tak-

Puc. 46. Macku ansa 3arte-
HeHHSl H TIponevyaTbiBaHHA
OTJe/bHBIX YYaCTKOB Hera-
THBA, HCMOJIb3yeMble TMpH
VBeJHUEHHH CHHMKOB.

XKe ellle TE€M, UTO MOC/1e IPOsIBJEHHS
no KpasiM OoTmeyaTka ocrairrcs Oe-
JIble TI0JI0CKH, KOTOpble MOTOM (1eTKO
o6pe3aTh A0 HyxHOM wHpHHBL. [1pu
yCTaHOBKe paMKH Ha HecTaHAapT-
HbI opMaT JIMLIHIOK YacTb JHCTA
OyMard MOXKHO OTpe3aTh 3apaHee,
uTOObl HCMOJIB30BaTh €€ A [pos-
HBIX OTMEYaTKOB.

Ilpu orcyrcTBHH  dadpuyHOH
paMKu ee JerKoO 3aMeHHTb MPOCThIM
caMojJe]bHbBIM  NpHcnocob/eHHeM,
KOTOpOe COCTOHT H3 JIBYX YTOJbHH-
KoB (puc. 45). CaHTHMeTpOBBIE je-
JIeHUs], HAHEeCeHHble Ha YTOJbHHKaX,
[103BOIAIOT  OLICTPO  YCTAHOBHTH
NPSIMOYTOJIbHHK TOTO HW.IH  HHOTO
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Puc. 47. BeprukandpHble JHIHHH, HC nNapaiiesbHble Ha leraTHBe, Ha
VBSJIHUYCHHOM OTICYATKe MOXKHO CICA4Th 14Padic/dblibiMi:
CJaeBa — CHHMOK, CJ/E/JAHHBIH C HU3KOH TOUKH C YKJIOHOM BBepX Cll])HB(’l — oThne-
YAaTOK C rOro zKe HeratuBa npH HAK/IIOHHOM [10/10KeHHH paMKH A5 IlpOC‘KuHOHHOﬁ
neyaTH. BepTHKAJbLHAS JIHHHSA Mapa’nieibHa, HO BepPX W HH3 OTHe4yaTKa -— He pes-
kHe. BHH3Yy — oTmevaTox, cjaedaHHbIl 11PH HauMeHbuleM OTBepCTHH AHadparMbi:
BCe Pe3Ko.
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pasMepa ¢ HYXHBIM cooTHoleHHeM ctopoH. OnHH #3 yroJb-
HHKOB HAaKJ/JeHBalOT Ha JIHCT MJOTHOr'0 KapToHa HJH (aHeph;
BTOPOH yroJIbHIK HaKJaAbiBAIOT HA JHCT POTOOYMATH CBEPXY
H BO BDeMsl MeYaTaHHs NPHIEPIKHBAIOT €ro PYKOH HJAM KA-
KHM-1H00 rpy3om,.

3areHenue U nponevatbBanue OraeabHse
YaCTH HeraTHBa MOTYT CHJbHO OTJAHYATLCH MO IIIOTHOCTH.
Hanpumep, njaorHocts u3o6paxkenus teGa Ha HeraTHBe Ha-
CTO 3HAUUTETbHO O6o0Jblle, UeM TJIOTHOCTh H300parkeHHus
OCTajlbHblX 00BLEKTOB, 0CO6EHHO NMpH CheMKe 0e3 (UIbTpA.
PasnuuHble y4acTKM Takoro HeraTHBa CJefyeT neyartatb C
HEOJHHAKOBOH BBIAEPXKKOH, MPUKpPbIBas 4yacTb (GoTobyMaru
NJOTHOH uepHol O6ymaroi (nmackoil) g pykod. Mackamu
(puc. 46) mosb3oBaThes yHoGHee, TaK KAK PYKOH MOXKHO 3a-
TEHHTb Kpas OTIIe4aTKa, HO He ero cepeiuHy. Urobbl rpaHu-
1a MeXJAY YacTAMH OTNne4yaTKa NpH OCBelleHHH ¢ Pa3HOH BhI-
Nep:KKOH He Obl1a 3aMeTHA, Kpast Mackl Ae/1al0T 3yGUaThiMH.
Bo BpeMs ocBelleHlss MACKY JABHTAIOT MJAAaBHBIMH KPyTaMH H
nep:KaT ee He HaA caMoil OyMaroii, a HECKOJbKO Bblllle.

Uem magbire 6ymer Macka OoT Gymard, TeM MeHee pes-
KUMH OYAYT TpPaHHLbl pPa3/JHuHO OCBELIEeHHHIX YYacTKOB Ha
otneyatkax. {1 3aTeHeHus cepeJHHBl OTMEYATKAa MAaCKH
[PHKPENJISIOT Ha TOHKYIO MPOBOJIOKY, KOTOPYIO BO BpeMs
neyaTaHusl TakKxKe MepegBHraloT, 4ToOkl He OCTABHTb HA OT-
neyaTke CBETJIOI MOJOCKH.

MamMenenne BLIAEPXKKH NPH NMeyaTaHHH.
TTpu nevaTaHHu ¢ HEraTHBOB HOPMaJibHOM MJAOTHOCTH MOJKHO
peryJupoBaTh KOJIHYECTBO OCBeLleHHsi GyMard JioGbIM Cro-
co00M — H3MeHssl AHaparMy HJIH BbIIEPKKY.

Ilpu newatauun ¢ HeraTHBOB HeGO.IbLIOH MJOTHOCTH pe-
KOMEHJyeTCst 3aMeHATb JaMNy MeHee MOIIHON, ycTa-
HaB/JIMBATL MaJoe OTBepCTHe AuadparMbl 06GbEeKTHBA H MO-
TOM yXKe [eyaTaTb C BO3MOKHO 6oJ/ee MpOoAOJKHTEbHBIMH
Bblaep:KKaMu. IIpu neyaTaHuu C MJIOTHBIX HETaTHBOB CJe-
AyeT YBEJHYHBATh MOLLHOCTh JaMMbl U YCTaHABJIHBAThL HaH-
GoJibLiee oTBepcTHE Auadparnbl, yToGbl nmeyataTh ¢ KOPOT-
KHMH BBIAEPNKKAMH.

C6aHKeHHe mapanJedbHBL X JHHHA Ha He-
raTHBe H YCTPaHeHHEe 3TOrO0 Ha OTHeyaTKe.
[Ipn cbemke He B FOPH3OHTAILHOM HanpaBAeHHH, a C YKJIO-
HOM BBEpX WJIH BHH3 BepPTHKA.IbHble JHHHH OOBEKTOB MOJY-
YalOTCA Ha HeraTHBe He napaJlielbHbIMH, a COJHKaAI0TCH
B BepXHed IIH HMKHell vacTu Kaapa. Citibioe c6.lKeHHe
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BEePTHKAJIbHBIX JHUHHUH NMPUBOAUT K TOMY, YTO AOMA, AepeBbs
U ApYrHe BBbICOKHe OGBEKTHl NPOH3BOAAT BMEYaT/eHHe mna-
npaomux (puc. 47).

DTOT HEJAOCTATOK CHHMKA MOMKHO HCMPaBHTL NPH VBeJH-
yeHHI. PaMKy A/15 medyaTd noMewiaiT Ha JOCKe YBCIHYHTE 15
He TOPH3OHTAJBHO, a HakJOHHO. [IpH TakoM noJOXKeHHH
paMKHM KpaliHHe yyacTKH 6ynyulero orneyaTka pacrnoJiararoTt-
Cs Ha Pas3J/IHUHBIX PACCTOSIHHSIX OT OOBEKTHBA, YTO MPHUBOIHUT
K pas/MYHbIM MacliTabaM yBeJHYeHHs OTAE/]bHBIX YYaCTKOR
HeraTHBa. Hanpumep, BepXxHsist 4acTb BBICOKOTO 3[aHHs, KO-
TOpasi Ha HeraTHBe MOJYYH.J1achb yxKe, MoXeT ObiTh yBe.lHue-
Ha B GoJbiliell CTemeHH.

[Ipy 3HAuUHTEJHHOM HAKJ/JIOHE paMKH H30OpaKeHHe MoJiy-
YHTCA PE3KHM TOJbKO B HeGOJIbLIOH yacTH oTrneyatka. Urobb
cleslaTb BeCh OTNEYAaTOK pe3KHM, HaBOJAKY Ha pe3KoCTh
MIPOH3BOAST NPH IMOJHOCTbIO OTKPBHITOA AHadparMe He Ha
CpellHee paccTOsiHHe MexXAy O/MHKaAHMH K OGEEKTHBY H
YAaJeHHbBIMH OT Hero KpasiMH OTNeyaTka, a Ha HeMHOro
MeHblllee paccTosHHe. 3aTeM YCTAaHaBJAHBAIOT HaHMeHblIee
OoTBepcTHe JauadparMmel, uyToObl MAaKCHMAaJbHO YBEJHUHTh
ry6HHY pPe3KOCTH, H NMevaTaioT C COOTBETCTBEHHO YBeJH-
YeHHOH BBIAEPKKOi.

Cnoco6bp yMeHbUIEHHS 3€PHUCTOCTH OT-
neuaTtka. [Ipu Goablioil cTermeHH yBeJHYEHHs, KAK YiKe
FOBOPHJIOCH Bhllle, H300pakKeHHe MOXKeT IMOJYUHThLCS 3ep-
HHCTBIM. I1pu yMe/loM meyaTaHHH 3epHHCTOCTb MOXKHO Ce-
JlaTh MeHee 3aMeTHOIH HJIM Jae COBCeM He3aMeTHOI.

Xopouive pe3yJbTaThl JaeT HCMOJb30BAHHE pacceHBaTe-
Jefi ceera. [lpocreiiine paccenBaTesn NpeAcTaB/sAOT co6oii
CeTKH M3 Yy e p HOH Kausbl, T/ HJIH TOHKOIl NMpO3payHoii
LIeJIKOBO MaTepHH, KOTOPbie MOMELIAIOTCSI MEXAY OOBEKTH-
BOM K OGymaroif Bo BpeMsi MmeuaTaHHSI.

3epHHCTOCTh MeHblle 3aMeTHa TaKKe [pH neyaTaHIH
Ha MaTOBbIX H OCOGEHHO HA LIepOXOBaThIX GyMarax.
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