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OT U3IAATEJILCTBA «IIJIAHETA»

«IlpakTuka npodeccHonannuoli gororpadpun» Puanna
[oTnona — uM3paHue xapakTepHoe JAs KHHT H GpoLlIop no
doTorpapuH, KOTOPble BbIMYCKAIOTCS Ha 3anajle; yuTare b
He HaixeT B HeM TabJIHL, TOYHbIX TEXHHUECKHX DEKOMeHAa-
uui. CpelneHHsl, IpeACTaBNeHHblE B KHHI€, OCHOBAaHbl Ha
COGCTBEHHOM ONbLITE aBTOpa, ONPOGOBAHB M MPOYYBCTBO-
BaHbi HM CaMHM.

Puaunt ToTy00 He CTABHT LENbIO ONIHCATb BECh apceHall
¢dortorpaduueckoll TexHHKH, Bce MeTOAbl paboTel (HOTO-
rpada-npodeccHoHana, BCIO TEXHOJOIHIO H cniocobnl 06pa-
6oTkH ¢oTorpaduueckoro marepuana. OAHAKO COBETHI,
KOTOpbie OH AaeT Mo Bbl6OpYy anmmapatypel, OCBELIEHHS,
MeTO/J0B 3KCMOHOMETPHH, MOTYT MPHTOAHTLCA MHOrHM (o-
Torpagam.

Oco6blii HHTepec npeicTaBjsieT TIJaBa, NOCBfLEHHAS
COJMIIPH3ALHH, PETHKYJAAUHMHM, TOHOBOMY M WITPHXOBOMY
6apeabedy.

B pycckoM nepeBome KHHra BBIXOAHT € HeGOJbLIHMH
cokpalleHHsiMH. [lpecieayst ueJgb TOYHOCTH MepeBOAA,
B H3/1aHHH COXpaHeHa CTHJHCTHKa aBTopa, €ro MaHepa
uanoxenus. [lo 3roil xe npuuuHe ObLIO PEWEHO OTKA-
3aThCsl OT NMOHCKA OTe4YeCTBEHHbIX aHaJoros (otorpadH-
YeCKHM W JPYTHM MaTepHanaM, NPHBOAMMBIM B KHHUTE.
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Gunnn Foraon, uneu-koppecnongedt KopoJsesckoro ¢orto-
rpaduueckoro obuwecrsa. Puaun [otaon — doTorpad-
npodeccHoHan, obaanaouui 60JblUMM ONBITOM pPaBGOTHI
Ero xHHra npeacras/sieT co6oil noApoGHOe PYKOBOACTBO
ANt TeX, KTO Xouer caedaTb ¢ortorpaduio csoed npogec-
cuell. 'otsion paccka3biBaeT o HanboJiee H3BECTHLIX MOJe-
asx ¢$oToannapaTtoB H BCNOMOraTeJbHOM OGOpPY/AOBAHHH,
a Takxe JaeT UM OUEHKY. B pyKOBOACTBe comepkaTcs CBe-
feHust 0 1abopaToOpHOM IpoLecce, H3rOoTOBJEHHH (POTO-
KOMHH, O MO3HTHBHOH H HEraTHBHOW LBETHOH doTOrpacdHy.
B kuure ectb rnasa, nocesaleHHas ¢goronopTpety u pabote
AJA AKYDHAJIOB MO, TA€ TOBOPHTCH 06 YCTAHOBKE CBeTa
M HCNONb30BAaHHM TpUMa. ABTOD OMNHCLIBAET HEKOTOPbIe
OPHIHHAJIbHbIE NIPHEMBI, TAKHE, KAK COJAAPH3AUHHA, PETHKY-
JauHa H 6apenbed.

Tsm3 3ua XancoH

Yuebuoie nocobun «Tams sna Xancou»
nop oBbwei pepakuneir Y. C. Tahnopa
© «Thames and Hudson» Ltd, 1973.

© Iepeson Ha PYCCKHil A3bIK,
«[Mnanera», 1981.
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I Uto HYXKHO
dororpady-npodeccuonany
A1 paboThl

[Tpexpae Bcero ang mosydeHHs GoTorpadHuil BhICIIEro Ka-
YeCTBA, @ HMEHHO 3TO W J0JDKHO ObiTb Leablo (oTorpada-
npodeccHoHraNa, HYXKHO HMeTb xopoulee 060pyNOBaHHe.
Ho ecau dpororpad He 6yaer obaanathb npodeccHoHabHbl-
MH HaBblKaMM, HHKaKoe, /la)Xe camoe INpekpacHoe o6opy-
1OBaHHE He MO3BOJHT €My JOCTHYb BBICOKOTO MaCTepCTBa
B ororpadun. KauectBo ¢ororpacdun 3aBHCHT OT TOrO,
HaCKOJbKO (ororpad ymeno mnoab3yercss goroanmnaparom.
ITpu 3TOM Jyylie HMETb MHHHMYM NMEPBOKAACCHOM/ annapa-
TYpbl, 4eM B 6OJbLUOM KOJIHUECTBE, HO HEBBLICOKOTO KauecT-
Ba. PekoMeHaylo B KpafiHem ciydyae paboTaTb NOAEPKaH-
HbIM oéopyﬁoaaﬁuem B OTJIaXXEHHOM cOCTOsiHHH. [lpu no-
KYNKe Takoro o60pyAoBaHHS HEOOXOAHMO NPEABAPHTENbHO
MocoBeTOBATbCA CO cnenHanancroM. Ecau Bbl  peurnau
KYnHTb Ueablli KoMMiekT ¢oroannapatypsl, HONPOCHTe
npoceccHoHa a OCMOTPETh €ro, NMpeKAe YeM OKOHUYATENbHO
peluTe OCTAHOBHThL HA ueM-TO CBOM BbiGop. [1pu Haanexa-
ueM yxoae ¥ 06epexxHOM OTHOWEHHH Takoe 00OpYyNOBaHHE
OyleT CAYXKHTb BaMm BecbMa W Becbma J0aro. Ecan koe-
KaKue pabouue 4aCcTH U3HOCATCA, HX, KAK NPABHJIO, MOKHO
3aMEHHTb HJIH OTPEMOHTHPOBATh.

B 3T0#i KHHre HEOAHOKPATHO OYAET YNOMHHATBLCH CHOBO
uucToTa. bes Hee HEBO3MOMHO XOGHTLCS BbICOKOTO KayecT-
Ba B portorpaduueckoil padore. Heo6xoaumo BripaGorath
B cebe NPHUBLIUKY paBoTaTb aKKypaTHO KU coGJIOAaThL npe-
AeNbHYI0 YHCTOTY. Hy)KHO NOCTOAHKO C/aegHTbL 3a TeM,
4TOObl O6OPYAOBAHHE HE MOKPHIBAJOCH MbIJbIO H HE 3arps3-
Hanocb. Caepyer TwATeNbHO OCMAaTpPUBAThb [a)ce HOBOE
o0opynoBaHHe, XOTSl camomy pasbupaTb (oToanmaparbl
H OOBEKTHBL! HE DEKOMEHAYeTCsl. DTO AOJKEH AeNaThb TOb-
ko cnenrasuct. Oco6eHHO BHHUMATENbHO HEOGXOAHMO
ocMaTpHUBaTh nojep)kaHHoe o6opynoBanue. B noao6rom
cny4ae ynoGHO Mosib30BaThCs JYNOH yacoBLIMKA.

OB BEKTHBbI

Ha o6bekTuBe He A0NMHO 6bIThb KAKNX-JHGO NOBpeXKAEHHH
NpOCBeTAAIOUIEA MJEHKH H KOHAEHCATa, TO €CTh MEJKHX
Kanesek BJarH Ha ctexjae. [1paBaa, Takoe MOXKET CIYUHTh-
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cA jaxke ¢ HoBbiM 00'beKkTHBOM. [Tono6GHOe ABJeHHE Mpouc-
XOAHT B YaCTHOCTH H3-3a pe3KOH cMeHbl Kanmara. Eann-
CTBEHHBIA €NOCO6 €ro ycTpaHeHHss — pa3obpaTb OObEKTHB
H MOYHCTHTH ero. He nbitafitech AesaThb 3TOro caMu, €cJu
y Bac HeT Haane)kaulero onvita. EcTb 06beKTHBbLI, pa36bupa-
ouHecs jJerko. OaHako 6LIBAIOT U TaKHe, B KOTOPbIX 60K
JIMH3 B OMpPaBax KPENnuTCA O4eHb MEJKHMHM BHHTHKAMH 63
FOJIOBKH, HACTO/J1bKO MUHHATIOPHBIMH, YTO HX MOXXHO NPOCTO
He 3aMeTWTb. Jlpyras OmacHOCTb NPH CamMOCTOATE/NbHOH
pa3BopKke — BO3MOKHOCTb CPbiBa pe3bObil.

Kak npaBnio, 06beKTHBBI HE TEPSIOT CBOHX ONTHYECKHX
KauecTB NpH JANHTENbHON SKcnayaTauuu. [103TOMY MOXKHO
YCNEWHO MOAb30BATbCA H TNOAEP)KAHHBIMH OOBLEKTHBAMH
npH Geper)KHOM K HHM OTHOUIGHHH.

Hekoropsie cTapbie 06bekTHBb €O BpemeHem npHobpera-
10T NMPOCBETJAAIOWHH CAOH NUIEHKH, HJAH TaK Ha3biBaemoe
nokpuirue. OT 3T0ro OHK He cTaHoBATCR xyxe. [1TpocBerTas-
IOULHA CA0H, HHOrla UMeHYeMbIH «eCTEeCTBEHHbIM CTapeHM-
eM», — fIBJ€HHEe BMOJHE HOPMAaJbHOE H B HEKOTOPLIX Cay-
qasix MOXKeT [axke YAYULHTb paboTy OObEKTHBA, HE HMEB-
LIEr0 HCKYCCTBEHHO HAHECeHHOUW NPOCBETJSIOWE R NMACHKH.
Y cospeMeHHbIX 0OBEKTHBOR €CTh CEUHANbHO HAHECRHHBIH
NpPOCBETARIOIUHH CAOM, MTOCKONBKY TaKOe NMOKPbITHE NPHA&ET
n306paxeHnto 6ObWYI0 KOHTPACTHOCTD.

POTO3ATBOPbI

Panee 06beKkTHBbI, NpoAaBaBlUMECH OTAEALHO OT Kawmep,
He BCerja OCHawaaucb 3atBopamH. CoBpeMeHHble 00DbeK-
THBbI KPYNHOMOPMATHBIX, 1d W APYFUX KamMep HMEIOT pas-
JHYHbIE MO KOHCTPYKUHM 3aTBOpbl. Jlyuwive H3 HHX —
3aTBOPbI hHpMbl « Komnyp». He nbiTaiiTech camocTosTeibHO
pasbupaTth HH «Komnyp», HM 3aTBOD Kakof-1M60 Apyro#
MapkKH. MeXaHHW3Mbl 3aTBOPOB Upe3BbIUaHHO CJOXHbBI, H
YCTPAHHTbh HEHCNPABHOCTH B HUX MOXKET TOJbKO OMbITHbLIH
crieuManneT no pemouty annapatoB. Cefiuac umeercs ue-
JIbIA DA 38J4MH30BbIX 3aTBOPOB;, ONHHM H3 CaMblX NOTNY-
JSIDHBIX SIBASIETCA 3aTBOP WBEHLAPCKOH drpmbl « CHHAD».
ITO — MeXaHWYeCKHH CTBOPUYATHIH 3aTBOP C BO3MOXHOCTbIO
CHHXPOHH3AUHMM, C 31EKTPOHHOH W JaMMNOBOH BCIIbILUKAMH.

Y cebs B CTYAHH £ NOJb3YIOCh 3aTBOPOM HTAJIbAHCKOTO
NPOH3BOACTBA, YCTAHOBAEHHLIM 3@ MaHeablo OOBLEKTHBA
CTApOro amMepHKaHCKOTO «J0pOKHOro» (oroannapaTta
«HMctman», — kamepa dopmara 20X 25 cM umMeeT aHrIHi-
cxnit o6bekTns Kyk Aeuap (380 mM) M ocHallena ajante-
pamu pasmepamu 20X25, 13X 18, 10X 18 u 9X 12 cm.
Kamepa ycraHaBsHBaeTcs Ha BecbMa NONOTOMNHbIA WITATHB,



umernyemblit «CeHuypu». Emy (na v annaparty) HHKak He @OTONPUHALJEKHOCTH
MEHbUJ® MATHAECATH JET, U TEM HE MEHEEe 3TOT «CTaphblil
WecT» W KaMepa CayXaT MHE HCIPaBHO.

®OTOINPUHAAJIEXHOCTH

Heofxoanmo npuobpectv Habop MHHUATIODHBIX OTBEPTOK,
HanpuMmep 4acoBblX. 3/€Cb TaKXXe C/JeAYeT PYKOBOLCTBO-
BaThcsi 0OWHMM npaBuaoM: npuobpetarh ayduwee. Bribupasn
TOT HJIM MHOA Halop, obpallaiiTe BHUMaHHe Ha pabouyio
uactb oTBepTOK. Heo6x0aMMO, uTOGbLI OHH OTAHUANKHCH APYT
oT Apyra no wvpuHe. lNoabayach cNHWIKOM Y3KOH OTBEpT-
KOH, Bbl DHCKYETE COpPBaTh LWJHL Y KAaKOro-HHOYNb MHHH-
aTIOPHOTO BHHTHKA, KOTOPLIX Hemano B dorokamepe, a
3aMEHHTL €r0 WHOTJA ObIBAET Heserko. 1103ToOMy CAEAMTE
3a TeM, YTOObl OTBEPTKA K&K MOMHO TOUHEE MOAXOAHAA K
LaHHOMY BHHTY. Moryt nosapo6HTbes LWHNYHKKM H3 BbICO-
KOKaUeCTBEeHHON CTanM, UMK yao6HO OpaTh MeJaKHe AeTaaM
cdoToanmapaTta v BbIBEPHYTble BHHTHKH. Bce npuHaniex-
HOCTH HEOOXOAWMO XPaHHTb B MJOTHO 33KPbITOM H CYXOM
MecTe, UTOObl OHH HE DXKaBeaH.

CranbHOR 10BEAWPHBIH MONOTOUEK HE HABJASAETCH ANA
dororpada-npodeccHodana npeametTom nepeoit Heo6xo-
AHMOCTH, OHAKO ¥ OH MOXKeT IPHroanTbed. Habop MHHu-
aTIOPHbIX TAa€UYHbIX KJI0Ue# NoHaJ00HTCH, €CAH Y BaC KPyn-
HodopmaTHast kamepa. s Apyrux annapaTtoB NnoaoGHble
KJIOYH He HYKHbl, HO B HHX WHOT3a BO3HHKaeT HeoOXOAH-
MOCTb [IPH HaslaaKe YBEeJHUYHTENAA H APYroro 06opyl0BaHUA.

dovorpady 4acTo NPUXOAMTCA HUMETb ACJO C 3JEKTDH-
yectBoM. Bcerpa umeite ¢ co60ii MOTOK MAUKOH MemHOW
npoBonokH. CKOJbKO pa3, Lae NMPH CbeMKE NOL OTKPbITHIM
HeOOM, A1 pajloBa/fCcs TOMY, UTO 3aXBaTHJ MEAHYIO NPOBO-
JOKY, IWLMILUbI, H30JALUHOHHYIO JEHTY W HeBoabLIYH OT-
BEPTKY.

CyuwecTByeT HeMano pa3anuHblx GyTAApOB AAs doToan-
napaTos W CcymMok AJas GoTonpruHaanexHocrei. OnHako
MHOTHE H3 HHX HHU3KOro Kauecrtpa. [IpeanodTHTe/ibHee HMeThb
6OJIbIIYIO CYMKY C HECKOJIbKMMH OTIeseHHAMH Ha Gapxar-
HOH noaknanke. Cam s MOAb3YIOCh OOJIBWIOH CYMKOH,
Kyaa ymewatrcs: kamepa «M.P.P. Taxkuukan» dopmara
10X 12 cm, apeHaauaTb ABOWHBIX KacceT AJS TJIACTHHOK,
NaMna-BCNbilIKa, 3KCMOHOMETP H APYrHe TIPHHALNE KM HOCTH.
C Hapy:KHOIH CTOPOHBI HA CYMKE eCTb PEMHH AJIA WTATHBA.
Korna s ynakoBbiBalo annapart B CyMKY, BCETAa NOAKAA Abl-
Balo NOPOJOH, YTOGbl NPEAOXPAHHTD KaMepy OT NMoBpexae-
HWS NDH BO3MOMHOM COTPSICEHMH HaW yaape. bBaraxuuk
MOEro aBTOMOOH/A TaK)Ke HMeET TONCTbIH CAOH NOpPONOHaA,
Ha HEr0 MOXKHO KlacTb (hOTOANNapatr W HeynakosaHhoe
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o6opyaoBaHHe. ITO OTHIOAb HE M3JHUIHAS NPEAOCTOPOXNK-
HocTb. [1py nepeBo3Ke TPSICKA MOXKET HE3AMETHO, HO Cepb-
€3HO noBpeduTh a1060e 060pYyNOBAHHE H, NMPEXAE BCEro,
TOYHO OTPeryAMpPOBaHHLIE RasbHOMEpbi. Kcrath, AanbHo-
Mep, BMOHTHPOBaHHbIA B Mo# doToannapat «M. P. P. Tsk-
Hukaa» ¢dopmata 10X 12 cM, HHCKOIBKO He YTpaTua
CBOEH TOUYHOCTH C MOMEHTA T[OKYNKH — pe3yJabrar TOH
OCTOPOKHOCTH, C KOTOPOH A ofpauiancs CO BCeM CBOMM
$HoT0060pYyAOBAHHEM.

KHUTHU

Crtporo roBopsi, KHUTH HeJb3si OTHECTH K KATeropuu 06opy-
AOB3HHUR, TEM HE MEHee A CUMTAlO LesecoobpasHbiM ocTa-
HOBHTbCS HA HHX HMEHHO B 3TOM rnase. §l Bcerga ysuasan
M Y3HaAI0 HOBOEe O ¢oTorpatMy M3 KHHT, COIPABOYHHKOB H
XKypHaa0B. OHH — camblit GOraThbiil HCTOUHHK HH(OPMALLHH.
[Tonwnsaio Takxe cnpaBoYHble MATePHadbl H HHCTPYKLUHH,
KacalouiMecss pasJHUHbIX NJEHOK, XHMHKAaTOB H 06pa3uos
dorobymaru. Takue MarTepuasbl He TepsiOT UEHHOCTH.

dororpacduss — Gorartas v HeHcuepnaemas 06aacThb, K 0
Hed HeBO3MOXKHO 3HaTh Bee. CeHuac MHOTO JNIOAEH NpoAB-
ASIOT Cepbe3Hbil H r1y6oKHil HHTepec K dotorpaduu. das
OHUX OHA CTAHOBHUTCHA npodeccHel, ANA APYrHX — npes-
METOM CTPacTHOro yBJjedeHHsi. Yem Goablue y3Haeulb, Tem
Gonblue y6exaaenibes, Kaxk Mano Thl 3Haewb., W uyToGbi
MOTIOJHHTL CBOM 3HAHHS, HYXHO UHTATh KaK MOXKHO GoJlbiue
KHHT W KYpPHaANoB. DTO — OAHH H3 caMmbix 3P deKTHBHbIX
nyTed Mo3HaHHS.

®OTOKJIYbbI

OrpoMHyio NOMOLLb B MOBbILIEHHH MACTePCTBA MOXKET
0Ka3aTb 4eHCTBO B (oTokaybe. Bo MHorux :xypHanax
peryJisipHo NOABAAIOTCA CTaTbhh 0 GoTOKAYGax. Bl Hasep-
HAKa HalpeTe anpec POTOKAYDA, PaCMONOMKEHHOrO Heaa-
M€K0 OT Bawero aoma. KayGpl ycTpauBaloT pasjHyHble
(hOTOKOHKYPCHl, BKJlO4ash COCTA3aHHA Ha CTpaHWHuax ¢o-
ToxypHanoB. [lepes ux unedHamu peryaspHo BHICTYNaloT
¢ nokasom cBoux pabor ¢oTtorpagei-npodeccuoHannt. Tlo-
NOGHblE MepOnpUATHA o4yeHb noJesHbl. [lo cobcTBeHHOMY
OTILITY MOTY CKa3aTb, 4TO uJIeHbl KJyOOB XKHBO HHTEpeCy-



ores pororpaduel H ypoBeHb HX MacCTepCTBa YPE3BbluafiHo
BLICOK. B HekoTopbix GoJsbluux kny6ax ecTb NpPeKpacHble
GOTOCTYAKK W (oTONaBopaTopuu. MHOrHE KAyGbl CJeRAT
32 HOBHHKaMH W BeAYT ydyeT 0O0OpYA0BaHHA, MOABISIOLUE-
roca B npoaaxe. [Tocewenne HoTokAYOOB NOCTABASET MHE
GoJibLioe yaosoabeTBHe. [TouTn Bceraa st yaHaio TaM uto-To
HOBOE HJ/IK OCBEXKAIO B NaMATH AAaBHO 3afblToe CTapoe.

WCKYCCTBEHHOE OCBEWEHWE W PE®JIEKTOPbI

Hauunaouwiue dororpadnl, Kak MNpapH/IO, CBOM MepBble
CHUMKH [enaloT NOJA OTKPbITHIM HeGOM. 3aTem TpPHXOIUT
BpeMA, H OHK GepYTCA 3a MOPTPETHbIE CheMKH, Tpebyouine
HCKYCCTBEHHOro ocBeleHWs. M 3pech Bcraet Bonpoc o
COOTBETCTBYMOLLIEM O60pYAOBaHUH. [IpH CbeMKe B CTYAHH
MOKHO [10/1630BaThCA IMEKTPOHHOH BCMBILIKOH H JaMIaMH
HaKaJHBAHUA.

[Mpocrefiuielt GopMol HCKYCCTBEHHOTrO OCBELUEHHS fAB-
JfeTCA CBET, 1aBaemMblll naMnamMH HaKaNHBaHHSA; Mbl HAUHEM
3TY rJjaBy C OMUCAHHA 3TOrO BMAA OCBEILEHHS H 060pyIo-
BAHHA, HEOOXOAHMOTO AJS €F0 MOJYUeHHSH.

CaMblMH MPOCTBHIMH JaMlaMH HAaKaJHBANHA CUYHTAIOTCSH
JNaMbl HEHAMpPABJEHHOTO «3aJuBalowero» ceera. Jlocrarh
nx netpyaHo. OHH MpoaaloTcs B MarasuHax (GOTONPHHAL-
aexnocTell suoboit ctpanbl. [lo cywecTBy, 3T0 Te ke
3N@KTPHYECKHE JaMIlbl HAKAJWBaHHS, HCONb3YEMbI@ C Iepe-
KaJuBaHHeM HHTH, T. €. C MNpeBbllUEHHEM HOMHHAJbHON
MOLLHOCTH. ¥ HHUX HeGOoNblOH CcpOK CayXKObl: OT ABYX KO
10 yacos — OH O6GbIUHO YKa3aH Ha ynakosxe. Kpome Toro,
Yy TakHX JaMmll BE€CbMa HENpouHas HWTb HaKasaa, 4 obpa-
UlaThCsl € HHMH HY’)KHO C UpE€3BblUaHHOH# OCTOPOKHOCTBIO.

Jlamibi HEHANpaBJEHHOrO CBETA MMEIOT LUTHIKOBOM wO-
KOJb HJIH UOKOJIb ¢ OObIUHOH pe3b6oi. Jlamnbl 60/blueH
MOILLHOCTH HMMEIOT CMNEUHaAJbHbIA LLOKOb C KPYMNHOH pe3b-
6o#. MowHocTh Takux aamn cocrasaser no 2500 BT, cpen-
HHA CPOK rOpeHHst — NecsATb 4acoB. JlamMna HCMoJab3YyeTcs
¢ 60oabWHKHM U MOWHBIM pedaekTopom. Haunbosbwee pac-
NPOCTPAHEHHE HAWAM JaMnbl MolWHocTbio 500 u 1500 BT.
[Tockonbky cefluac acCOPTHMEHT BBICOKOUYBCTBHUTENBHBIX
NJEHOK JOCTATOYHO WHPOK, JaMnbl GOMbLWOH MOULHOCTH
A310T BO3MOXHOCTb MNPOH3BOJAUTL CDHEMKY C KOPOTKHMH
BbAEPKKAMH.

Bpsa an caeayer nokynarb goporue pedaexropsl. Ckaaa-
Hble pedIeKTOpbl, M3rOTOBJIEHHbBIE H3 MHOTOCAOHHOrO Kap-
TOHA HJIH JIErKOTO MeTanna, AaAyT BIOJHE [pHEMAeMble
pe3yabTaTbl. YA06HbBl 3M€KTPONAMIIbl C BHYTPEHHHM OTpa-
xkarenem. OHH A0pOsKe JaMn «3alUBalOLLlero» CBETa H He
TaK MOLLHbBI, HO K HUHM HE HYXeH pedaeKTop.

UCKYCCTBEHHOE OCBELUEHHWE
W PE®JIEKTOPbI
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YTO HYXHO
POTOI'PARY-NTPOGECCHOHANY
A PABOTH

Bechma noaesnbim npucnocobaeHuem, KoTopoe npakiH-
HECKH OVIAET CaVAHTb BaM BCYHO, SABJAETCA (1€ PEHOCHOH
3J1€KTPOLLHTOK. SJCKTPOULHTOK MOMKHO CAE1dTb CaMOCTO-
ATEILHO MW MOMPOCHTL H3TOTOBHTL €ro Aas Bac Ji000ro
3aekTprka. Mol wutok pasmepom |8 x 30 cm umeer nuTH
UITeNCeabHbIX PO3ETOK, pPAaCCUMTaHHbIX Ha BA, mnpuyew
KiK188 M3 HMX cHalKeHa OTedbHblM MpeloXpaHHTe eM.
WHyp AaMR0I0 0KONO ABAALATH METPOB LOACOEAHHAET
IWHTOK K HCTOYHHKY NUTAHHA HJIH DPO3ETKE.

3an0JHAIOUIHE CBET MOMHO CO3/1aTh Da3JHUHBIMH HC-
TOUHHKAMH OCBELLEHHS, OJHH W3 CaMblX 3(PPEKTHBHbLIX —
CBET KBAPUEBO-TANOTEHHLIX JaMN. B oTauune oT 0BbIUHbIX
31€KTpONaMN KBAPUEBO-rajOreHHble JaMibl AAIOT POBHbL
CBET H NO3TOMY HIEAJbHO NMOAXOAAT AR (POTOKONHPOBA-
HHS, TOACBETKH # ofuero ocBewlendst. C 3THMH JaMnamy
ciaenyet o6pailaToes ¢ 0COBOH OCTOPOXKHOCTbLIO;, B NEPBYIO
ouepesb He MPHKACATLCS K HHM HUKAKHMH NpeaMeTamMy —
CJMLUIKOM BbICOKA TeMneparypa ux HarpeBa. Takue samnbi,
KAK [PaBHJIO, NpeAHa3HauYeHbl He AAA JlobHTenelt, a ans
MPOdeCcCcHOHAN0B.

CBeT KBapueBO-rafOreHHblX JaMmr  NPEBOCXOJeH No
MHOTHM TTPHYHHAM, H 1 TPEANOUYHTAI0 €ro JI0BoMy ApYromy
B KauecTse OCHOBHOrO ceTa. KBapuUeBO-raforeHHbIe aam-
Mbl OBICTPO W CHABHO HATPEBAIOTCA, MO3TOMY Y OCBETHTE/b-
HOro npHdopa, ¢ KOTOPbIM OHHM MCNOAb3YIOTCA, AOJKEH
6bITh OCOOBIA KO/KVX, xopouwast BewTwasuua. Ias Toro
YTOOBI MDAVUYHTH JOCTATOUHYIO PE3KOCTb H HATIPABJAEHHOCTb
OCBeULeHHA, Ha npubope HEOOXOAHMO HMETb YeThIPEXCTBOP-
qaThie ABEPILbI.

KBapueBo-raioredHble JaMnbl  3HAYHTEABHO JAOpOXKe
obbiuHbix. OfHAKO, MOCKOABKY WX CPEAHHH CPOK TOpPeHHs
3HaUNTEIbHO 60abUIe, B KOHEUHOM CYETE OHH OKa3blBAlOTCHA
BblroaHee,

Oco6yi0 1eHHOCTb KBapuesbie JiaMmibl MPeACTABAAIOT
Aast upeTHOR dortorpadun. Onu OblBalOT ABYX LUBETOBLIX
Temneparyp, 3200 u 3400 K, npHuem 3Ta UBETOBAA TewmIe-
paTypa coxpaHAeTCsi HE3aBHCHMO OT TOTO, KaK A0ATO Bbl
noJb30BaAUCh aamnoi (cm. ¢tp. 107). IlepekanbHbie nam-
nbt U APVIHe HOToAaMIbt CO BPEMEHRM U3MEHAIOT CBOIO 1{Be-
ToRylo Temnepatvpy. C KBapueBO-rajoreHHhIMH Jamna-
MW 3TOFO He NPOHCX0AMT. OHHM COXPAHSIIOT I1BETOBYIO TeM-
NEPATVPY A0 TeX NOp, NOKa He INeperopsr.

ILTATHUBDI

s mo6oro dortorpacda oyeHb BaXHO HMeTb OCHOBATEb-
HbIH W YCTOHUMBBIA WTATHB. $ MonUepKHBAIO CJOBA «OCHO-
BATEMbHbLIH H YCTORUMBBIN», NOCKONBKY LUTATHB, He DyayuH



CAHWIKOM THIKEbIM, JA0JIKEH HMETb TAKYIO KOHCTPYKUMIO,
KOTOpasi no3oasja Obl MY HC TOJLKO YAEpPKuBdTb (Do-
Toannapar OnpeaeNeHHOro Beca, HO H COXPAHATHL OT.HY-
HYIO YCTOHYHBOCTH MPH CBEMKAX MOA OTKPLITBIM HeOOM B
CaMylo BETDPEHYIO morony. B mpoaaske MMeIOTCH COBENUICH-
HO HENPAKTHUHBIC JEeTKHe WITATHBLI, KOTOPbie B N1000#
MOMEHT MOrYT NOABECTH Bac. KcTaTu, ecan Bail UITaTHB
HEYCTOHUHMB, €r0 MOXKHO YKPENHUTb, 06BA3aB BCe TPH HOMKKH
BEPEBKOW HJIM LEMOUKOH TakK, UTOObI OHH HE Pa3be3iKaJHCh.
K rosoBke wrTaTHBa C NOMOULLIO BEPEBKH HAH LENOYKH
noaBechTe KakoH-Anu60 rpys. TakuM cnocoboM MOXKHO yKpe-
MUTb Aake OOJNbLIOH WTATHB, TepSIIOUWHHA YCTOHUMBOCTD
MpH CHJBHOM BeTpe.

HekoTopsie wraTtuebl CTOSAT A0POro, NO3TOMY Jyulie
KYIMHUTL MOAEPXKAHHBLIA, HO AOBGPOTHLIH WITATHB, 4eM He
yAOOHbI HOBbIA. Jlyuline MOAENH HMEIOT BhIIBHIKHLIE ILCH-
TPaJbHbLIE WITAHTH H CMEHHbIE [UHNOBbLIC PE3HHOBBIE HAKO-
HEUYHHKH. Y OO/bLIMHCTBA - LWUTATHBOB €CTb BbiABHXHbIE
HOKKHM. HeKoTopble H3 NPHMHTHBHLIX MOAENER CHAGXKEeHb!
HEPETYAHPYEMbIM NPYXKHHHBIM 3aMKOM, KOTODbIH 3auied-
KHBAeTCA MpH MOJHOM BbIABHKEHHH HOXKKH. TakuMu wra-
THBAMH JIYULL€ HE TOJIb30BATLCH — CO BPEMEHEM MPYIKHH-
HbI M@XaHH3M W3HAUWKHBAETCH, H HOXKKA MOKET HEOKULAH-
HO MOAJOMHTHLCS.

[lonesnbim npHcrnocobaeHHeM SABJAACTCA MaHOpamMHan
roJOBKa, KOTOpas BXOAHT B KOMIINIEKT HEKOTODbIX MOAENC it
Y MHOrHMX roJloBOK €CTb pyYKa ynpaBJeHHA, N03BOASAIOWIAN
MaHopaMHpOBaTb anmapaToMm HJIH HaKNOHATL €ro B 3aBH-
CHMOCTH OT YCAOBHH cbeMmkH. TOiH ke UeaH CAYMHT yCT-
POHCTBO C LAPOBLIM LWAPHMUPOM, KOTOPbIM MOMHO MO/b-
30BATbCS BMeCTO NaHopamHOi rosoBku. [lpaBaa, Takoe
YCTPOHACTBO 60J1€€ MPHIrOAHO AN ManorabapHTHbIX (OTO-
annapaToB. [1ocko/bKy 51 coBeTyIO Bam 003aBECTHCH CAMbIM
HaJAeKHbIM WITATHBOM, TO H [laHOpaMHasd TOJOBKA HJH
IWAPOBOKH LIAPHHD K HEMY JOJMKHbI GbITb OCHOBATE/NbHbLIMH
W apounbiMu. Hem Godblue MACLLAAKE AAS KPeMJeHHs an-
napara, Tem Jyudlie.

IUTaTHBbl 3aHHMAIOT BaXKHOE MECTO B apceHase ¢oro-
rpaga-npogeccHonana, 4to OObACHAECTCA PAAOM NPHUHH.
Yauwe Bcero Hepeskue dororpadHy noaydaloTcs B pe3yib-
Tare COTPACEHHS] KaMmepbl, HE3AaBUCHMO OT TOro, CHHMAJH
Bbl ¢ 60JbLIOH MK MaOH BblRepKKOH. [larke pororpacuu,
clleflaHHble ¢ KOPOTKOW BblAep:KKOH, Hanpumep |/500 c.,
noay4alTca pesde, ecau ¢orteannapat Obla NpouHO 3a-
KpenaeH Ha ycToHuMBOM wTatuse. [IpH CbeMKax ¢ AJHHHDI-
MH Bblaep>kkam¥ 6e3 wraTHBa HJAM KaKOU-AH60 ApYroit
onopbl mjas dortoannapara He oGoiituch. Hexkoropbim Ka-
KETCH, UTO AepXKaTb annapaf B PYK@X HEMOABHXKHO BeChMa
npocTo, HO ohwu ownbalorcs. ClenyeT NOMHHTD, UTO Aaxe
MpH  CbeMKax CO LUTATHBA HEOOXOAHMO NOJb30BATHLA
CMYCKOBBbIM TPOCHKOM. He uckaloueno, uto ¢oroannapar

WTATHBDI



4YTO HYXHO
®OTOTPADY-TIPOGECCHOHAJTY
AJI PABQTDI

MOJKEeT APOTHYTb BO BPEMS Ha)XaTHA Ha CNYCKOBYIO KHOIM-
Ky. CnycKOBble TPOCHKU ObIBAIOT PA3HOH AJMHBLI, HQ AAMH-
HbIH TPOCHK BCerga Jydlle KOPOTKOrO.

Hpyroh npuuuHoN npumeneHuss npu GOTOCHEMKAX TBED-
LOH onopbl A annapaTa siBAsfieTCH TO OOCTOATEAbCTBO,
yTO ~hoTorpacd He MOXKeT OAHOBPEMEHHO HabalaaTb 3a
MOJe/bIO, TPAHHUAMH Kaapa HIK APYTHM OGBEKTOM CheMKU
H NPOH3BOAHTb (POKYCHPOBKY. IDTO BO3MOKHO TOJbKO B
TOM CJy4ae, KOTa KaMepa OCHalleHa BHAOHCKATeNeM nps-
moro BuaeHus. Ho w npu HanHuuu Takoro BUAOHCKATEJs
¢dororpad HE MOMXKET COCPENOTOUHTHCA HCKJIIOUHTENbHO
Ha o6bekTe cbeMKH. Ecau ke doToanmnapar yCTaHOBJEH
Ha Ornope, HAaBOAKY HAa PE3KOCTb MOKHO OCYWECTBHTDL 3a-
padee, a 3aTem BCE BHUMaHWE YAGAHTb COCTOSHUIO OOBEKTA
cbemkd. [laxke B naHawadTHOH doTOrpadHH, HATIOPMOD-
T€ H T. M. IPEANOUYTHTE/bHEE HMETb BO3MOXHOCTb HE AyMaTb
0 Kamepe H KaIpHPOBKE, a NOJHOCTbIO COCPEAOTOUYHTLCH
Ha chumMaemMoM oObekre. ONHAKO eCTb TakHe CaydaH, Koraa
NMPHMEHEHHE WITATHBA HE [MPENCTABJACTCA BO3MOMKHLIM.
CoBeplueHHO QUEBHHO, UTO NPH CheMKaX (hoTopenopraxen
AN TPeCChbl WM CMOPTHBHBLIX COpeBHOBaHUH, doTorpady
yaule BCEro NMPHXOAMTCH [JepKaTb KaMepy B pyKax.

[ltatup-cTpy6unHa MpejHa3HaueH AASA  KpenJeHus
¢oTtoannapara K necTtHuue, 3adopy, NoJike, CMHHKE CTyJa
H Tak gagsee. OH UCMOJIb3YeTCH B T€X CAyuyanx, KOraa MNpH-
MEHEHHE TPEHOXKHHWKOB W APYrHX ONOP HeuenecooGpasHo.
BOBIUMHCTBO WITATHBOB-CTPYOUHH CHAGXKEHO WAapPOBbLIM
WapHHPOM, MO3BOJAKOWHM NOBOpPAaYHBaTb Kamepy H 3a-
Kpen/siTe €e B TOM HJH HHOM TOJNOXKEHHH.

Lliratus-cTpyGudHa He HAaXOAHT WHPOKOTO MPHMEHEHHA
B npodeccuonansHoit dororpaduu. Tem He meHee  OH MO-
KeT COCNYXHTb A06pYlo cay:x6y. Moaesneil Takux WTarH-
BOB HemHoro. Kax mpaBui0o, BCe OHH NpeAHA3HaYeHbl AaA
ManodopmaTHbX poToannaparon. K. coxxaneHHO, WITATHB-
CTPYOGUMHLI BPSIA M NMOAOHAYT AN TakHX KpynHodopmar-
HbIX annapaTos, Kak «/luurod» uau «M.P.P.», umeowunx
dopmar 10X 12 cM, M €RHHCTBEHHOH MNO-HACTOALIEMY
KEeCTKOH fABJASETCA MOAENb, BbIMycKaemMas A/l Kamepsbl
«CuHap».

W taTuB-MoHonoa. ATOT BHA ONOPb! TakxKe BeCbMa YI0-
6eH. CyuwecTByeTr MHOro MoAeseH MOHONOJa, passHua-
IOWKXCA Nno Becy U pa3mepy. Hanpumep, mogenb B cnoxen-
HOM COCTOstHMW Aauuo# 65 ¢m pasaBuraetcsa 1o 160 cm.
Hecmorpst Ha BCIO Uenecoo6pasHOCTb JIPHMEHEHHUS MOHO-
noaa, cjaeayer MPHHATH BO BHHMAHHE, UTO ueJOBEK He
MOKEeT CTOSITb COBEPLIEHHO HEMOABHXXHO. [To3TOMY, uTOGH!
CBECTH KOJIeGaHHSA CBOero Tesa K Mﬁﬂnmymy, XeJaTesbHO
HAaHTH Kakylo-aA400 AONOJHUTENbHYIO ONOpY, HANpHMmep,
MPHCJIOHHTBCA K CTeHe.

Ewe oaHuM nosie3HbIM MpHCNOCcoO/NeHHEM SIBASETCH
«Manxsm KapuwoT», npefiHa3HaueHO OHO AJaA MaJaopop-



MaTHbIX (POTOANNAPATOB H MO3BONACT NMPOH3BOAHTL CBEMKY
M3 OKHa aBTOMOOH.A. MoOLLHAA MPHCOCKA MO3BOJAET NPH-
KPEenHTb YCTPOHCTBO K CTEK/Y, & LITAHra C 3aKHMOM HMEET
BO3MOJKHOCTb DPETYJAHPOBKH. «M3/1X3M KapwoT» HaWAYu-
wHM 06pa3oM NOAXOAHT Anst GOTOrpadHPOBAHHS BO BpeMS
TYPHCTHUECKHX MOE3/0K.

dupma «Poaneii» npou3BOAHT ymobHOE BbICTPOREH-
cTBylolee ycrpoiicteo «Ponneniduie», npeaHasHaueHHoe
0151 KpereHua K A1060# cTaHpapTHol onope aasa doroan-
napata. Bce Bbimyckaembie ¢prpmol «Posneii» ¢ortoanna-
paTbl cAeNaHbl TAK, 4TO HMH MOXKHO NMOJ/1b30BaTbCA HE3aBH-
CHMO OT CTAHAAPTHOrO BMHTA HA (UTATHBE H CTAHAAPTHOrO
riesfa Ha kamepe. EcTb ewie OJLHO aHaJOTHYHOE MPHCIO-
cobsieHHe, H3BecTHOe noz HaspaHuem «Kamiaoks. Ono
Takxe npeactasaseT co6o#i GbICTPOAECHCTBYIOIIHH 3aXXHM
AJ5 YCTAHOBKH J1060ro ManoopmaTHOrO HAH Cpeanedop-
mMaTHOTO doroannapata. Ob6a BbILUEYNOMSAHYTHIX NPHCIO-
COOJIEHHSI NpefoXpaHsiloT rHe340 ¢oToannapara OT NO-
BpeXKAeHHH, a Takxe MO3BOJAT paboraTh ObicTpee, yem
CO CTaHAApTHLIM BHHTOM LUTATHBA.

IKCITOHOMETPbI

[Toxaanyfi, ceftuac umeerca Oosiee GoraThifl BLIGOP IKCNO-
HOMETPOB, 4eM paHbiue. [1WanasoH HX YYBCTBHUTENLHOCTH
pecbMa wHpok. OnHa u3 GHPM B peKJaMe BbINMYCKaEMbixX
€10 3KCNOHOMETPOB YTBEDPXK/13eT, UTO OHH PEAarHDPYyIOT Naxe
Ha JNYHHbIA CBeT.

BbipaGoTaHsl pa3Hbie MeTOAbl MOJNb30BAaHHUA 3KCINOHO-
MeTpamH.

JIyulinM 3KCMOHOMETPOM 51 CUMTAIO TOT, KOTOPBIM MOMXHO
H3MEpATb CBET, OTpakaeMbld NMOBEPXHOCTbIO (oTOrpady-
pyemMoro o6beKTa, a Tak:Ke onpeiensiTb 06LLYI0 OCBeLUEH-
HocTb. [1py onpenesnennn o6luel OCBELLEHHOCTH (a st npea-
MOYHTAI0 MOJB30BAaTbCH HMEHHO 3THM CNOCO6OM) 3IKCno-
HOMETp pachnojaralT psiaoM €O CHHMAaeMblM O6BEKTOM,
TIPHYEM HafnpaBJeH OH B CTOPOHY 06bekTHBa doToannapa-
Ta. TakuM MeTONOM MOXHO ONpeleNuTb CpeLHIONI
OCBELUEHHOCTb C MAaKCHMaJ/bHON TOYHOCTbIO. OIHAKO 3TOT
cnoco6 Tpe6yeT BBEJEHHS MOMPABKH AJIS CBETJABIX H TEMHbIX
npeameroB. CyLIeCTBYIOT TaKXe pPa3jHuHble ONTHYECKHE
3KCITOHOMETPbI. _

DKCIOHOMETD BbICOKOH UYBCTBHTENBHOCTH HEOGXOAHM H
ANSl ONpEeE/S€HHA YPOBHA OCBELUEHHOCTH NpPH PEnpoayLH-
POBAHHH TIJIOCKMX ODHIHHAJOB. XODOWHM 3KCIOHOMETPOM
MOXXHO ObICTPO OMNpeNe/NHTb OCBELIEHHOCTb, I[OMellas
€ro HajJ pas/JHUYHbIMH Y4YaCTKaMH QoTtorpadHpyemolt no-
BEPXHOCTH H CPABHMBAN 5TH MOKA3AHHSA.

SKCIMOHOMETPbI



YTO HYXHO
GOTOTPADY-TIPOPECCHOHATY
AN PABOTDI

* Aura. «dense» — o3naua-
eT — MJOTHBIA (npuMm. nepes.)
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Beinyuleno Hemasno ¢oroannapaTtos €O BCTPOEHHbIMH
IKCMOHOMETPAMH H aBTOMATHUYECKOH yCTAaHOBKOI Anadpar-
Mbl M BblAepKKH. Tako# 3KCNOHOMETDP HWMEeT, Hanpumep,
tdoroannapar «Poaneiidneke 2,8F». [das onpepenenus
SKCMO3UUHUH MO MeToAy OBlIeH OCBEIeHHOCTH (MaaaloLlero
CBeTa) BCTPOEHHbLIA IKCIOHOMETP HE rOAMTCA.

AJEHCHUTOMETPbI

ManoBeposiTHO, UTOGHI HOBHUOK B hoTorpadun norb3osan-
cs aeHcuTomerpom. Bpaa an on BooOLLe 3HACT O CYLLECTBO!

-BaHMM Takoro npubopa. Hanporus, dororpad-npodec-

CHOHAJ, No-MoeMy, 06A3aTeNbHO AOJKEH WMETb AEHCHTO-
MeTp B apceHane csoux dortonpuHaaneknocrteid. Ectb aBa
THNA 3TOro npubopa: ONTHYECKHH H (HOTOINEKTPHUECKHHA.
OHu HCMOAB3YIOTCS 1O KPaHHEH Mepe AJA ABYX BHAOB H3Me-
PEeHHiA: (&) AN7 H3MEPEHHS ONTHUECKOH MJOTHOCTH JHanNo-
3HTHBOB — B TPOXOASLLEM CBeTe W (6) B OTPaK€HHOM —
A M3MEPEHHSA OMTHYECKOH MJIOTHOCTH (OTOOTMNEUaTKOB.
I710T NpHbOp, KAk MoKasbiBaeT CamO €ro Ha3BaHue™, npea-
HasHayeH Agad onpeneneHus dororpadryueckold NIOTHOCTH.
OnTHYeCKHT AEHCHUTOMETD HMEET Te XKe HENOCTATKH, YTO
H ONTHUYECKHH 3KcnmoxHomeTp. Ero nokasaHus 3aBUCAT OT
coctosaHus 3penusa dotorpada. BnoaHe Bo3mMOXKHO, 4yTO
ONMH M TOT >KC 4YeN0BEK MOJYYHT Pa3Hble NOKa3aTeaH MnioT-
HOCTH OIHOW W TOH Xe NAOLLAaAH B 3aBHCHMOCTH OT HAPYX-
HOHM OCBEULEHHOCTH u psiaa Apyrux cdaxkropos. [Toatomy,
uTOGL! BCET1a MMETh HAE K HbIE U TOUHbIE MOKa3aHHA GoTo-
[VIOTHOCTH, NPeANIOUTHTEbHEE TONb30BATHCA HOTOINEKTPH-
yUeCKHM JeHcuToMeTpom. [leHCHTOMETPOM A H3MEpSI0, B
OCHOBHOM, MJOTHOCTb HEraTHBOB TNPH  KONHPOBAHHM
(cm. rnaBy «Penpoaykuus»). Cefiuac uMeeTcsi MHOrO
pasnuuHbX Moaedel aeHcHTomeTpoB. OHHM BbINyCKamoTCA
B ABYX BapHaHTax: AMHEHHOM U uudpoBom. C TOUKH -3peHHn
TOUHOCTH MTPOUTEHHS MOKA3AHHI CamMblM YI0OHBIM SIBJAETCS
uncpoBoit BapuaHT. OH naer NEHCTBHTEJbHbLIE 3HAUEHHSA
MJIIOTHOCTH H HCKJAOUAET ONTHUECKYIO OWHOKY.

OBOPYIOBAHHE OJ14 ®OTOTIEYATH

Merod aAKTusuUpOo8arus u craéu/zuaauuu

Hans dororpacdos, BHIMONHAULHNX 60/1bWOH 00beM paboThI,
METOA AKTHBHPOBAHHA W CTAaGMJH3aLHH DOPH MOJYYEHHHU
OTNevyaTkoB HmeeT Gosibiuue npeumyulectsa. OH CBOAMTCS



K CYXOMy HApouecCy, NpH KOTOPOM Bbl HE HMEeTe JeJo C
BaHHAMH, HaNOJHeHHbIMH pacrBopaMu. [Ipu sToM ucmodib-
3yeTcsi MEXaHH3M, NPOMYCKAIOIHA OTNeYaTKH yepes [Ba
HMIPETHHPOBAHHBIX BAJIMKA, NMEPBbIA H3 KOTOPbIX Bbl3blBAET
peakuHIo npossaeHHss GOTOGYMArH, a BTOPOH — 3aKpernJs-
et of6pasoBaBuieecss H3o6Gparkenue. Hekoropbie u3 Takux
MalHH HMEIOT PEryJHPOBKY UHC/Ia 0OODOTOB WJITH BO3MOX-
HOCTb NpONyCKaTb OTNEYATKH 4epe3 NepBHYHbIE (AKTHBH-
pyIOLIHe) BAJHKH CTOJbKO Pa3, CKOJIbKO HEOOXOAMMO AR
OCYLUECTBJIEHHA TMpOLEcca NPOABJEHHS C TMOCACAYIOLIHM
3aKpenJ/ieHHeM B COOTBETCTBYIOLIEM OTCEKe MallHHbL. Tuia-
Te/NbHbIH YX0n 3a MawHHOH BecbMa BaxkKeH. OLHKH MaUIHHBI
YHCTHTL TPyAHee, ueM APYrHE, MPHUYEM HHOTAA pa3bopka
AKTHBHDYIOLIHX H CTAOHJIH3HPYIOUIMX BAaJHMKOB — JOBOJIb-
HO CJIOXKHOE [eJIo.

[To cobcTBEeHHOMY OMBITY A 3HAIO, UTO XOPOLWO paboTaer
mawnHa «Arga-TeBept Panuaonpuur» U noxoxas Ha Hee
MawnHa «Murepkon». O6e MaLIHHBI MOXHO JIETKO H ObICT-
po paso6pars. Heo6xoaumo Bceraa aepatb B aBCOMIOTHOH
UHCTOTE NepBHYHble (AKTHBHPYIOLUHE) BAJHKH H HeJb3s
JOMYCKATb KOHTAKTA MEXJAY HHMH H BTODHUHBIMH (CTabH-
JIM3UDYIOILMMH) BaJHKAMH. ﬂpaanKa NOKAa3blBaeT, 4To
AKTHBHUPYIOUIHH pacTBOP HYXHO MEHATH yalle, yeM cTabu-
ausupyowni.  Jdas nosydeHHsa  60JabLIOTO  KOJHUECTBA
KAueCTBEHHBIX OTNEYaTKOB TeMMNepaTypa aKTHBHPYIOLLEro
pactBopa HoJKHa ObiTb He Bbiwe 24°C u He Huxe 16°C.

KauecTBo 0TneyaTkoB BO MHOrOM 3aBHCHT OT HEraTHBOB.
a5t Toro uto6bl NOJY4aTh HeraTHBbI HYXHOH IJIOTHOCTH,
CNEAYET Yalle NOoJAb30BAaTbCA AEHCHTOMETPOM.

[Mpy XOpowHX HeraTHBax W yNOBJETBOPHTENbBHbIX YCAO-
BUAX PabOTbl METOA AKTHBHPOBAHHA H CTabMIH3aLMK JaeT
BE€CbMa HenyoxHe pesyabrathl. [lpaBaa, naxke camble Jayu-
WHEe OTNEUYATKH, NONYUYEHHbLIE TAKHM METONOM, KaK MpaBsHJIo,
YCTYNAKT OTneyaTkam, MOJYYeHHbIM TPAAHLIHOHHbIM CIO-
co6oM. MArkHe HeraTHBBl JAlOT KAUECTBEHHble OTMEUATKH,
a ¢ NJOTHbIX HEraTUBOB He YJaeTcH CcAesnaTh TAKHe Ke COou-
Hble M KOHTpacTHble POTOrpaduu, KakHe MOXKHO NMONYUHTb
C NOMOWbLID 06bluHOro npoueca. OaHako, ecaH Tpebyercs
obpaboraTs 6osiblioe KoauuecTBO GoTorpadHii, merTon
aKTHBHPOBAHBHA H CTabWUJIN3aUMH TOpa3fo MPOAYKTHBHEE,
uem O6bluHbIH METOL NeyaTH ¢ 06paboTKol B BaHHAX. Y106-
CTBO MEPBOrc METO/AA TAKXKE 3aKJ0U3eTCHA B TOM, UTO MpPH
€r0 HCNOJIb30BAHHH HE HYXKHO OMacaTbCs Pa3GpbI3rHBaHHA
pactsopoB. Uro6bl oTne4aTKH GblJIH KauecTBEHHee, mocje
CTabHuNM3aUHH HX HEOOXOAHMO BbIAEPKATb HECKOJbKO MH-
HYT B BAHHOUKe C OOBbIUHBbIM (DHKCAKEM; HHAUE HX HeNb3s
TJsiHUEBaTh Ha ropsiyem Gapabane.

O6pa6orka No METOAY aKTHBHPOBAHHS W CTaGHJIH3ALMH
npeanoJaraer «ropauyo» cywky. [Ipu 3tom Qororpacuu
noayuarTcs sipue. bonee noapoGHO o mpouecce meyaTH H
OKOHuaTesJbHOH 06paboTke QoTorpadHi pacckasbiBaeTcs

OBOPYAOBAHHE
o1 ®OTONEYATH
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B raaee 3. B pasneje, NOCBSALLEHHOM NPHIrOTOBAEHHIO pac-
TBOPOB H3 OTJE/]bHbIX XHMHKAaTOB, pPacCKa3blBaeTcs, Kak
CAMOMY TIOJIYUHTb AKTHBHUPYIOLIHHA pPacTBoOp.

Taiimepor (pese spemenu)

CyluecTByeT MHOrO pas/MYHbIX THNOB peJie BPEMEHH —
MEXaHUUYECKHX H SJIEKTPHUECKHX TaHMepoB, KOTOpble npes-
Ha3HayeHbl A (GOTONAaGOPATOPHH H HCMONb3YIOTCS Kak
NpH NPOABJEHHH, TAK M NpPH nevaTH. TaliMepsi AN nevaTty
06bIUHO TIOAKJIOYAIOTCH K YBEJHUHTEAM TaKHM 06pPasoM,
YTO MPH HAXKATHH PYKOSITKH HJIH KHOTKH YBEJHUHTE/b HJlH
YCTPOHCTBO A/ KOHTAKTHOH NEYaTH BK/AOUAETCA HA HH-
TepBaJ BpEeMEeHH, 3apaHee YCTAHOBJIEHHBbIi Ha TaiMepe.
Koraa ansi nobilleHHSI MPOK3BOLHTENBHOCTH Bbl HCMOJb-
3yeTe yBEJIHYHTEJb C MOLUHBIM HCTOYHHKOM CBeTa H3-3a
HEOOGXOJHMOCTH COKpPaTHTb BbUAEPKKH H KOrjia BpeMs
BbIAEPXKKH CTAHOBHTCH, CKaXXe€M, MeHee OJHOH CeKyH.bl,
Jyuiie [M0/7b30BaThCA 3/EKTPOHHbIM TaHMepPOM BbICOKOH
TOYHOCTH. UeM Kopoue BbIAEPKKA, TEM TOUHee H HajeXHee
fOJKeH 6biTh Taitvep. TIpHGOpPLI ¢ CHHXPOHHBIMH JBHTaTe-
AAMH YAOOHBI /11 OTCUETA KOPOTKHX BbIAEDPXKEK, OAHAKO
npodeccHOHANBbHOMY doTorpady, BHINOAHSIOIWEMY MHO-
JKECTBO 3aKa30B, Jiyulle 063aBEeCTHCh 3N€KTPOHHBIM TaH-
mepoM. Jlns 106UTeNs Ke BAOAHE NOCTATOUHO H MPOCTOTO
MEXaHHYECKOro npubopa, TeMm 6ojee UTO BpeMs BbIAEPIKKH
npH MOGHTENBCKOH NeyaTH peako 6piBaeT Kopoue 5— 10 ce-
Kyna. Ewe 6oablte pasHoBHAHOCTER TalfiMepoB CYleCTBYET

N1 OTCYeTa BpemMeHH npy obpaboTke nieHkH. Hekotopbie

M3 HHX CHaG6)XeHbl 3BOHKOM, KOTODBIH CHrHaJH3HpyeT 06
OKOHYAHHH YCTAHOBJIEHHOTO ~BpeMe€HH, H OOJBIIHHCTBO
HMeeT cBeTAWHACA undepbaar. [aa oTcuera BpeMeHH NMpH
o6paboTrke (OTOOTNEUATKOB B BAHHOUKAX Jyulle BCEro
HCII0/1b30BaTb 60JIbLUHE HACTEHHbIE YaChi-CEKYHAOMEp, KO-
TOPLIE TAKXe BbLINYCKAIOTCHA B Da3HbIX BapHaHTax.

[Ipeccor 048 HaKAEHKW OTNEHATKOB CYXum CROCoO6OM

dororpadun MOXXHO Hak/JeHBaTb Ha NOAJOMXKKY Pa3sHbIMH
cnoco6amu, H OJHHM H3 HaHOoJee MOMYyJASIPHBLIX SIBJAETCHA
Hak/JeHKa CyxWM cHooco60oM, noapoOHO OMHCaHHAs Ha
cTp. 54—56. Ecan Bbl pewHan 063aBeCTHCh MPeccoM,
BbIOHpanTe Moaenb ¢ camMbiM OOJIbWHM palOUHM CTOJNOM.

Pesaxu

Pesak pnfa ¢orobymaru Heob6xoaum kKak npodeccHosany,
TaK H N106KTeN0. BONBLIMHCTBO H3 HHX HMEIOT NPHAKHMHbIE



HOXH. 1o cyllecTBYIOWHM NPABHIAM TEXHHKH 6e30nacHoc-
TH GosblIHE pe3aky cHaGXKalTCA yCTPOHCTBOM IS Npejo-
XpaHeHHs nanbues. DoNbWHHCTBO pe3akKOB JAlOT POBHYIO
KPOMKY, XOTsl €CTb W TaKHe, KOTOpble AenaloT 3ybuaThbli
cpes.

GOTOATIIAPATBHI U TIPUHAAJEXXHOCTHU K HUM

Qdoroannapar, 6e3yci0BHO — nepBoe, 4eM 063aBOAMTCH
tdororpad. MoxHO KYyNHTb TG0 HOBBII THOO NOAEPIKAHHbIH
annapar, Bpt6Op MOJeNH onpeaensieTcss TeM BHAOM (oTo-
CbEMKH, B KOTOPOM Bbl XOTHTE MONPO6OBAaTb CBOH CHJIBL
®oromobHTeNH OGBIYHO HAUMHAIOT C TOTO HJIM HHOTO BHAZ
NOPTPETHOH CHEMKH, OJJHAKO €CJIH OHH BBHIOHPAIOT neH3ax-

HYIO HJIH 2pXMTEKTYDHYIO CbEMKY, HM NOHAaZOOHTCS COBCEM

npyro#i annapat. Jlio6ureno ¢ 6ojiee cepbe3HbIMH Hamepe-
HHAMM A Obl NPEAJOXKHI ANS Hauajla NPHOOGPeCTH noaep-
MXAHHBIH annapart ¢ nepeiBHXKHOH OGBEKTHBHOH CTOHKOI
H ADYTHMH npﬁcnocoénenuﬂmu. C 3TuMuM anmapartamu
MOXXHO HCNOJIb30BATb OOGblUHbIE LIHPOKOYTOJbHbIE H AJHH-
HO(OKYCHble 00BEKTHBBI.

B naHHOH KHHre HeBO3MOXKHO OXapaKTepH3oBaTh B Ae-

TaNAX BCE CYLIECTBYIOLIME annapatbl — HX OYKBaJbHO
COTHM, HO o NONbBITAIOCh ONHMCATH PSIA NONYJSPHBIX MOJe-
Jie#l, a TakxKe MeHee H3BEeCTHbLIX aNnnapaTos CHeUHaJbHOTO
Ha3HaueHns. MHe NOBENOCH M0J1b30BATLCA GONbLIHHCTBOM
$OTOANNApaTOB, ONHCAHHbLIX HHXKE, XOTS €CTb H TAKHe, C
KOTOpbIMH 11 ellte He paboTras. HekoTopble H3 uaOCTpaLUH it
AN 3TOH KHHTH CHSITBl peiKMmM MogeasiMH doroannapa-
TOB, H JAHHbIE O HUX NPHBOASTCA B NOAINHCAX.

Mpodeccnonanprpiil poTorpad MOKeET NMOAYUHTH 3aKas,
KOTOpbIH [0OXKeH ObiTb BBIMOJHEH C MOMOLUBIO annapara
onpeneseHHOH MapKH, H, €CJIH V HEro TakOro annapara Her,
ero mpHXoQuTcs 6paTh HaAMpOKarT.

OanH  H3 HHTepeCHBIX M HeoOblYHBIX ¢oToannapa-
T0B «Buaeaoke» npeanasHauen ANs CBEPXWHPOKOYroNb-
HOH (MaHOpaMHOH) CBEMKH Ha NJEHKY WHPHHOH 35 MM.
OH HMeeT CKaHUPYIOLWHIA NO rOpH30OHTY 06LEKTHB, obecne-
UHBAIOILHUK CBEMKY C yriioM 3peuns 140°, pasamepnl kKaapa —
24 X 60 mMm, weneBoil 3aTBOp ¢ BblAepxKaMu ot 1/200 no
1/15 c. u cneuranbHbIH ONTHYECKHH BHAOHCKATEb C YIJIOM
nonst 3perus 140°. YeToipex/NMH30BbIH OGBLEKTHB HMeeT
(QOKYCHOE paccTosiHHe 26 MM H OTHOCHTEJbHOE OTBep-

ctie 1:2,8. BioK 06beKTHBA KPENMUTCS HA [IAPUKONOMLIHI-

HHKOBOIt OBOPOTHOM ONpaBe, 06eCNEeUHBAIOLLEN PABHOMED-
HYIO 3KCMO3HUHK HA H3O0THYTYIO MOBEPXHOCTb MJEHKH.
Annapar cua6xen ABTOMATHUECKHM CUETUHKOM KajapoB H
CaMOB3BOASLLEHCS 3aBOAHONH rONOBKOM.

QOTOAIIAPATHI U
NMPHHALNEXHOCTH K HUM
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«Mamus

«Ponneiidiiekc» sIBASETCA O4YeHb HM3BECTHOH MOJIEJbIO,
a ¢upma «Ppatke u [efineke» (bpyuncsuk, ®PI), npous-
BoAsillas otoannaparbi 3TOH MapKu, UMeeT OJeCTAILYIO
penytauuio. JlocTaTo4HO CKasaTh, YTO 3Ta (UpMa BbINy-
CTHJ@ nepBblif ABYXOOBLEKTUBHBIH 3epKaJjbHbii annapar,
HCROABL3YIOUWHA POIHKOBYIO nieHKY. [lepas monens «PoJ-
neddekca» ¢ AByms obbvekTHBamu nosiBusach B 1928 r;
C TeX MOp OHa HEOJHOKPATHO YJaydllajach U MOJLEPHH3HPO-
BaJacb, a B MOCAeAHHe rOAbl (UPMA Hauaja BLIMYCKATH
HECKOJIbKO HOBbIX MOJeJieH.

kaneHblfi «Ponnefipaexke» ¢ popmarom kanpa'24 x 36
ABJAETCA CAMbIM MaJleHbKHM B MHP€ BbiICOKOKAUYeCTBEHHbIM
tdoroannaparoM. Oun BecHT Menee 450 r u cuabxen doTo-
KCMOHOMETPOM C CepPHHCTOKAAMHEBbLIM 3JEMEHTOM, KOTO-
pbIi compsAKeH ¢ O6HEKTUBOM U 3aTBOPOM. Eme oana or-
JHYHAA MOAeNb 3TOH (HPMbl — 3epKajbHbIH annapar ¢
OAHHM o6bekTHBOM «Posaneitdaekc SL35». B kommaekr
3TOr0 annapaTta BXOAAT LIeCTb CMEHHBIX OO BEKTHBOB C (HO-
KYCHBIMH paccTORHUAMH OT 14 a0 200 mm. LUTbikoBOM pa3s-
em obecneunBaer GbICTPYI0 CMeHY 00beKTHBOB. «Poanei-
daekc SL35» cHabxeH 3KCNOHOMETPOM cucTembt TTL,
H3MEePSIOLLHM OCBEILEHHOCTb Yepe3 CheEMOUHbIH OOBEKTHB.
MM MOXKHO CHMMATh GbICTPOABHXKYLLHECA TIPEAMETbI, Tak
KaK ero uiefeBoi 3aTBop HmeeT BbiaepxKu ot |1 go 1 /1000 c.
OcHoBHbIM 06beKTHBOM cayxuT «Kapa Leic IMnanap» ¢
dokycHbiM paccTossHHeM 50 MM H OTHOCHTENbHbIM OT-
BepcTuem 1:1,8.

«Poaneipneke 16S» npeacraBasier coGoit CBEPXMHHM-
aTIOpHbI hoTOanmapat, cBOGOAHO YMEWAOWHIACA B Kap-
maHe. OH MMEeT aBTOMATHYECKYIO YCTAHOBKY SKCMO3HLHH,
cHalXeH CMEHHbIMH OOBEeKTHBAMH H MaJjleHbKOH JaMnoi-
BCOBIIUKON H [O3BOJAET NOJAy4aTb Kaapbl (QOpMAaTOM
12X 17 mm. baaronaps kopoTkoMmy ¢OKycHOMY paccrosi-
HHIO (25 MM) CBOero OCHOBHOTo o0beKTHBa Mapku «Kapia
Le#ic Teccap» ¢ oTHocHTeAbHbIM oTBepcTHeM 1:2,8, «Poi-
aeiipaekc 16S» 06ecneunBaeT HCKIIOYHTEIbHYIO FAyGury
peskoctd. OAHA H3 TEXHHUECKMX HOBHHOK, NPHMEHEHHbIX
B 3TOM anmnapare, — 3eJleHbli CHIHAJ, KOTODbIH 3aropaercs
NpH YCTAHOBKE [IPAaBHJbHOIO 3HAYEHHS BBIAEPXKKH.

OnuH M3 CaMbIX CJIOXKHBIX H A0POrHX Pporoannapartos ans
CbeMKH ¢ pyK — «Pouefipaekc SL66», ¢ KOTOpbIM, MOTYT
CpaBHHUTBCA Axwb «Xaccenbbnan» v «bpounka»*. Mogensb
«SL66» o6sanaer uesbiM pPAJOM [AOCTOHHCTB, .KOTOpbIE
JNeNaloT ee MOUCTHHE YHUKAAbHOH. DTa OAHOOODBEKTHBHAS
3epKaJjibHasi Kamepa ¢ pa3mepom kKaapa 6 X 6 cm — «cambiit
COBepLUeHHbIH annapat B HcTopuu Qororpaduu».. M xora
peknama ¢upmnl «PpaHke H Teillaeke» He OTJAHYAeTCHA
60/1bWIOH CKPOMHOCTBIO, OAHAKO TEXHHYECKHE BO3MOMHO-
CTH annapaTa MOJHOCTLIO COOTBETCTBYIOT 3TOMY YTBEpXKAe-
HHIO. BOT TOJIbKO HEKOTOpbIE M3 AOCTOHHCTB 3TOH MOJEJH:
BCTPOEHHBIH MeX ISl MaKPOCHEMKH, BCTPOEHHAS MOLABHXK-



O0BEKTHBHA S

Has (CMelleHHe H YKJOH OJHOBDEMEHHO)
N0CKa Y LIeJeBOH 3aTBOD A/s1 OOBEKTHBOB C (DOKYCHBIM
paccrosiideM ot 30 no 1000 mm.

Oco0eHHOCTbIO annapara sIBASIeTCS BO3MOXHOCTL yCTa-
HaB/JAMBAaTb OOBEKTHBbI ¢ POKYCHbIM paccTosinHem oT 50 a0
150 MM 00paTHO# CTOPOHOH, UTO 6€3 BCAKHUX NOMOAHHTEb-
HbIX NpHcnocobaeHud obecrneudBaeT OTJHUHOE KauecTBO

MakpocbeMKH. OCHOBHOH  0OBEKTHB — CEMHJHMH3OBBIH
«Kapa Ueiic Tlnanap» ¢ doxycHeim paccrosindiem 80 M
H OTHOCHTEJBbHbIM OTBepcTHeM |:2,8 NOX0oXK Ha NATHAMHIO-
Bbiil 80-MM 0O6BEKTHB (C TEM K€ OTHOCHTEJNbHBIM OTBEPCTH-
eM) IBYXOOBEeKTHBHOro anmapara «Poasneiidpnexkcs # no
CYTH SBJSETCA BHAOW3MEHEHHBIM  MATHKOMIIOHEHTHbIM
06bekTHBOM «I'ayce». OHAKO YTBEPXKAAIOT, UTO Y EPBOTO
M3 HUX BbIWE paspeuraloulas CrnocoGHOCTh.

CyliecrsyeT ABeHaALaTb CMEHHbIX 06BEKTHBOB «Lleic»
CO WTHIKOBBIMH pa3beMaMH U ¢ (QOKYCHbIM pacCTOSHHEM
ot 30 1o 1000 mM; wecTb CMEHHbIX BHLIOHCKATEJEH W N9Th
CMEHHBIX (DOKYCHDOBOUHbBIX MAaTOBBIX CTEKOJ (# npénnoqn-
Tal0 CTEKJIO C MHKpopacTpoMm). BeinyckalwoTcs ABa cneunans
HbIX OOBEKTHBA A CheMKH CO BCNBIWKON, HX (OKYCHBbIE
paccrosinuss 80 ¥ 150 MM, OHH HMEIOT BCTPOEHHbIH UEH-
TpaJibHbIH 3aTBOD ¢ cHHXpoHusauuen 1o 1/500 c¢. C kamepo#

37r ase GoTorpadHu XOpowo
HAMOCTPUPYIOT AOCTOHHCTBA
NepeBHXHOR O6BEKTHBHOH
cTokKkH. TIpn ChemMKe apXHTeK-
TYPH HHOTA2 MPHXOAMTCA H3Me-
HATb HAKJOK (oToanmapara,
uTo6bl B Kanp nNONano Bce
3aHHe — 3 3TO HEMHHYEMO
NPHBOAMT K «32Bany» BEPTHKa/b-
HbiX JHHHH (doTo cnpaga).
[MpaBnabHYO mepenayy
NepCNeKTHBbl MOXKeT o6ecneyuThb
TOJIbKO MepeaBHXKHas OGbeK-
THBHAA CTOAKA, MPH HANHUYHH
KOTOpOH annapar oCcTaerca B
CTPOTO FOPH3OHTANLHOM NOJIO-
HMEeHHH, i ero okanbHas naoc-
KOCTb HE OTKJIOHRETCH OT
BePTHKAJH.
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MOXHO HCIOJ1b30BaTh MakeThl «[losipoHaA» B yeTbipex Ba-
pHaHTaX CMEHHbIX ajanTepoB.

TMomumo Bcero, Mofeab «SL66», Kak U Apyrue annapath
«Poaneiinekc», nMeeT MHOXECTBO AOMONHHTENbHbIX TPH-
cnocobeHni.

S HCmo/Ib30BaJl MHOrO THNOB annapaToB, YToObl CAeNaTh
MAJIOCTPALHE K 3TOH KHHre, W MOJYy4na1 GoJsblie BCero
yAOBOMLCTBHUS, paborasn ¢ «bponukoil S2A».

«BpoHnka S2A» B HEKOTOPBIX OTHOLUEHHSAX HANOMHHAET
«Posneiidnekc SL66», x0T OHAa 3HAYHTEJBHO AelLeBJE.

O6a annapata — OAHOOGBECKTHBHBIE «3€PKAJKH» HCKIIO-

YUMTEJNbHO BBICOKOTO KauecTsBa, H 06a CHAaGXEeHbl LWeJeBbl-
mu 3atBopamu. Kak n «Poaneiipaexc», «Bponnka S2A»
MMeeT OTJHUHbIH OCHOBHOH 06beKTHB «Ayto-Hukkop» ¢
(OKYCHBIM paccrosiHHeM 75 MM H OTHOCHTE/NbHBIM OTBep-
ctuem 1:2.8.

Bbinyckaercsi TakKe 0ObeKTHB CO BCTPOEHHBIM CHHXDO-
sarBopoM (tHna MX) «Ayro-Hukkop» ¢ dokycHbM pac-
crosinuem 105 MM M OTHOCHTeNbHBIM oTBepcTHeM 1:3,5.
OH o6ecneunBaer BblaepxKu oT | go 1/500 c. 3toT 06BEK-
THB 0cOGeHHO Xopow AAsi GoTorpad)oB, CHUMAKUIHUX C
3JIEKTPOHHOH BCMBILIKOK H KOPOTKHMH BBbIJEPKKAMH.

OcrajbHble OJHHHAALATb OGBHEKTHBOB, OT LIHPOKOYTOJb-
HHKa C POKYCHbIM paccTosiHieM 40 MM H 0 Teneo6beKTHBA
¢ pokycHbiM paccrosiniem 1200 MM, ucnoab3yloTcs ¢ LLese-
BbIM 3aTBOpPOM annapara, pa6oTaioolldM B [Hafna3oHe
Bblepxek or 1 no 1/1000 c. HckaountenbHasi TOUHOCTb
BbIAEGPXKKH obecneyyBaeTcs 3a cueT TOFO, 4TO ILUTOPKA
3aTBOpaA NepemeLaeTCs BAOJb NJIEHKH MeHee ueM 3a 16 MuJ-
JINCEKYHAL.

CHHXpoHH3auus ofecrneudBaeTcss AJAS JAMIbl-BCHbILIKH
OLHOPAa30BOro AeHCTBHA H JaMMbl-BCOBLIWKH THOa M BbI-
npepxko# ao 1/500 c., A5 31eKTPOHHO-HMTTYIbCHOM BCIIbILI -
KH PYKOSITKA CHHXPOHH3aUWH YCTAHAB/JHMBAETCA IMPOTHB
HHaekca X, To ectb 1 /40 ¢. B otauune ot «Poaneiidnekcar,
B «BpoHMKe» HCMI0/b3YETCA NPHHUMI HABOAKH Ha Pe3KOCTh
C MOMOULBIO YEePBAYHON Nepeaayu, 4To ropasao NpeaAnoyTH-
TenbHee. B 3TOM annmapare coBeplleHHO He YYBCTBYeTCH
MepPTBOrO XOJa, H BCe MeXaHH3Mbl paboTalOT MJAAaBHO
H TOYHO.

®oroannapat «JIeHTHK crepeo kKamepay, BbIMYLIEHHbIH
JNOHAOHCKOH BHPMOH «JIeHTHK JUMUTEA» B Hauaae 1952 ro-
Ja, CerofiHsl MpeiCTaB/fAeT JHLb TEOPETHYECKHH H HCTO-
pHueckdHit HHTepec. K coxxasiennio, 6bliI0 BBINYLIEHO BCETO
HECKOJIbKO 3K3eMIJISIPOB 3TOr0 anmnapara, KOTOpblH, Mo-
mMoemy, OblJl CaMbiM CTPAHHbBIM H HEOOGBIYHbIM M3 BCex
KOraa-i160 co3laHHbIX (HOTOANNApaTOB KaK MO BHeLIHeMY
BHAY, TaK H MO NpHHUHNY AeficTBHSA. OH HMeJ LWeCTb pac-
MOJIOXKEHHbIX B Pl OObEKTHBOB, KOTOpble AaBaJju H3o6pa-
MEHHSl ¢ He3HAYHTeNbHOH pasHHUedl B TNepCneKTHBeE.
CrepeooTneyaTKH ¢ HeraTHBOB, MOJYUYEHHBIX 3THM annapa-



TOM, MEeYaTaJHCh C OMOLUBIO CTELHAJbHOTO YBEJHYHTES,
M ANS MOJyyeHHS] CTEPEOCKOMHUECKOro 3(P(eKTa He HYXHO
6bl10 HaAeBaTh cheluadbHble O4KH. B xome 06paboTku
OTMEYATOK HAKJEHBAJCA Ha MNJACTMACCOBLIH JIHH30BO-
pacTpoBbiil 3kpaH. Bo BpemMsi CbeMKH Bce WeCTb OObLEKTH-
BoB («P3ii» ¢ dokycHbIM paccrosiHHeM 82,5 MM 4 OTHOCH-
TeqbHbIM oTBepcTHem 1:4,0) cpabaTbiBajsH OJHOBPEMEHHO.
$l He aymalo, 4TO B HALUH AHHU TAe-HHOYAb ellle COXPAHUACHA
Takoll oroannapar; eClH OH CYLIeCTBYeT, OH UMeeT 60Jb-
IIYIO UEHHOCTb KaK pPeiKHH 3K3eMNAAp QOTOTEXHHKH.

CyluecTByeT JOBOJBHO MHOrO Mojeneil Kpynnogpopmar-
HbIX pOTOANNAPATOB, H B 3TOH KHHUIe HEBO3MOXKHO HE TOJBKO
OMHCAaTh, HO Jla)Ke Ha3BaTb BCe 3TH MoAeaH. OLHAKO OQHH
H3 3THX arnnapaToB HACTOJIbKO YHHBEpPCAJIeH, YTO 3aCJYXKH-
Baer nogpoGHoro ouncaHusi. 1o — «CHHApP», KOTOPHIH
npoussoasT B llladxayseune, B llpefinapud. B KoMnaekT
annapaTta BXOAHT MHOXKECTBO I1PHCMOCOOAEHHH, CMEHHBIX
anantepoB U T. 4. CHHMATh MOMHO KaApbl Tpex POPMAaTOB:
18X 24 cM, 13X 18 cm U 9X 12 cm, oaHako Gaaropaps
YHHBEPCAJbHOCTH annapaTta MOXXHO HCIOJIb30BaTh U ApYrHe
¢dopmartel, a Takxe agantep «[lonspouns. Oranunre/ibHbl-
MH ocoGeHHOCTAAIMH «CHHapa» SIBASIOTCA aBTOMATHUECKHHA
3aTBOP H CleLHaJ/bHbIE CHCTEMbI PETrYJIHPOBKH H NpeABapH-
TeJbHOH YCTaHOBKHM AHadparMbl. ABTOMATHYeCKHH 3aTBOD
yCTaHOBJIEH Cpa3y 3a OOBbEeKTHBOM H HMeeT 60JbLIOe OT-
BepCTHe AMameTpoM 74,5 MM, 4TO NMO3BOJSET NOJb30BaTb-
csl OObEeKTHBAMH C BHEILHHM [HAaMETPOM OCHOBAHHS [0
82,5 MM.

ATOT anmapaTr o6ecneurBaeT BhICOKYIO CKOPOCTb ChbeMKH
H cHa6XeH yCTPOHCTBOM aBTOMAaTHUYECKOrO B3BOAA 3aTBO-
pa. (¥YtBepxaator, uto «CHHap» — camblii ObICTPOAEH-
CTBYIOUIH# IITATHBHBIA annapaT B MHpe). 3aTBOP MOXHO
OTKDPbIBATb H 3aKpbiBaTb W BPYuHylo. OLHHM H3 MNpeUMy-
wectB 3atBopa «CHHap» ABJASETCA TO, UTO €ro MOXHO
HCMOJIb30BaTh A $HOPMATOB OT 35-MM MJEHKH A0 MJIACTHH
1824 cm.

OnHOH u3 HanGoJiee HHTEPECHBIX W MOJE3HbIX MPHHAL-
JEeXXHOCTEH K 3TOMY anmapaTty sBJAfi€TCH 3€pKaJjbHbIH
6HHOKYASApHBIH BHAOHCKaTenb. C ero nomouubio ¢otorpad
BHAHMT MpSAMOE, a He rnepeBepHyTOe H3o6paxeHue ¢ororpa-
¢dupyemoro ofbekra. ITo focTHraercsi 6sarofaps TOMY,
YTO H300pakeHHe Ha MATOBOM CTeKJe MepeBOpavyHBaercs
C NOMOULbIO 3€DKaJsa H YBENHUHBAETCA B ABa pa3a OTKHA-
HbIM GHHOKYJSApHbIM yBesuudTesem. Ciayualinbie oTOAECKH
CBETA YCTPAHAIOTCA CaMOM KOHCTPYKLUHEH wWaxTbl, a Ha-
KJOHHOE 3epKalo 06ecneydBaeT Ha pPeNKOCTb YeTKoe H
ApKoe u3ob6paxeHue, Kortopoe ¢ororpad Habawaaer
060HMH ra3amH.

®upma «CuHap» BbINYCKAET HAJEXKHbIH IWITATHB-CTPYG-
LLHHY, KOTOPYIO MOXHO HCIOJb30BaTh AJIA annapara Jio-
60H MOLesH.

®OTOAIIMAPATbHI H
MPUHALJIEXXHOCTH K HHM
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Sketchley

DoTorpapuy BHH3Y GbLIA NONY-
UeHbl MPH OAMHAKOBOM YBEJH-
UYeHMH KOHTAKTHBIX OTNE4YaTKOB,
npueefeHHbix BBepxy. Chemka
Besach C OAHOH H TOH Ke TOYKH
¢doTtoannaparom «Poanei-
daekc SL66». Jiesblit CHUMOK
6bia cienan 06bekTHBOM «Liefic
lMaanap» ¢ GOKYCHBIM paccTo-
Annem 80 mm, npaBbiit —
ATMHHOPOKYCHBIM (250-MM)
o6bekTHBOM «30HHap». B no-
cJielHEM cayyae annapat Obia
YCTaHOBJIEH HA WITATHBE, YTO
BCEraa PEKOMEHAYeTCs AenaTb
NpH CbEMKE TEJIEOOBEKTHBAMY.
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3epkano «CuHap» ANA H3MEHEHHS HANPABJEHHS CbEMKH
MOXHO YCTaHaB/AWBaTb Ha APYrux annapatax. Ouo aaer
BO3MOXMHOCTb J€JaTb CHHMKH B HEOOGBIUHbIX Ppakypcax,
KOTODbIE He/b3s MOJYUHTb JPYruM crnoco6om. 3epKaJsbHoe
MOKpBITHE oTpaKaeT 97% nanaiowiero Ha Hero CBera; OHO
CTPOro napajJesbHO 3aKaJeHHOH MOBEPXHOCTH 3epkaJa.
3710 npucnocobieHue, BROGABOK KO BCEMY, MOXKHO HCMOJb-
30BaTb M1 KOPPEKTHPOBKH NPH PENpPOAYUMPOBAHHH AOKY-
MEHTOB H NMpousBeneHUll nekycersa. C ero NOMOUbIO MOXK-
HO, HE HM3MEHAA MNOJOXeHHA (oToannapara, NPOH3BECTH
HAaBOJAKY BBEpPX, BHH3 HJIH B CTODOHY.

OTan4HOTO- KAUecTBa 3KCNOHOMeTp «CHHAapCcHKe», pabo-
TawwHd no (OoKalbHOH MIOCKOCTH, M[O3BOAAET TOYHO
ycTaHaB/aHBaTh BblaepkKKYy. OH aBTOMATHUECKH YUWTbiBa-
€T pacTsKeHHe Mexa Kamepbl. 51 cam MoJb30BaJCs 3THM
3KCMOHOMETPOM M YOeaHAcA B ero JoCToMHcTBax. [lo-
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MO€MY, 3THM 3KCIOHOMETPOM MOJXHO [0Jb30BaTbCA TPH
pa6ore ¢ n106biM KPYNHOMOPMATHBIM annaparoMm ¢ HaBOA-
KOH Ha DPE3KOCTb M0 MAaTOBOMY CTeKJY.

3uameHuToii  obwvektHB «O. P, Ouwai-Hukkops»
5,6/10 MM BxoauT B KOMnNJekT cucrtembl «HukoH F» nas
cbeMKM Ha 35-mm naeHky. Pororpadbl 3HAWT OOBEKTHB
THMa «pblOHHA ria3» B OCHOBHOM KaK CPEACTBO MOJNYUEHHUS
OPHIHHANBHBIX H HEOOLIYHbIX CHHMKOB, HO OH TAKKEe WHPOKO
MCTOJB3YETCHA B  HAYUYHO-TEXHHYECKHX HCCNeLOBAHHAX.
CyuiecTByloT pasHbie MoaeaH 06LEeKTHBA «pPbibHi raas»,
O0AHaKO « HHUKKOP» 0COBEHHO XOPOUI /115 UBETHON hoTorpa-
Guu Bnaroaaps ToMy, 4TO OOBEKTbl OAMHAKOBOH SAPKOCTH
HMEIOT OJIHY M TY e NJOTHOCTh N0 Beemy ero noaw B 180°.
O6beKTHB cHaOXeH LIeCTbID BCTPOEHHBIMH (PHJIbTPAMH
Ha BpalAOWENHCs TOJOBKE, a Takke [AONOJHHTEJbHBIM
BUAOUCKATEJEM THNa «pbiOuH rnas». [duadparva moxer
MEHATHCST 0T 5,6 10 22, @ HaBOAKA HA PE3KOCTb OTCYTCTBYET,
BBUAY O4e€Hb BOAbIIOH rAy6HHbL PE3KOCTH.

Poroannapar «MHHOKC» OTHOCUTCS K CreuHasbHbiM
monensim. CyuiecTByeT TpU MOJesNH 3TOro annapara, A, B
v C, OCHOBHbIE PA3JIHUYHA MEXKAY KOTOPbIMH COCTOAT B CJie-
ayowem. Moneab A Boinyckaercd 6€3 BCTPOEHHOTO IKCMO-
Homerpa, «MuHokc B» cHab>KeH BCTPOEHHBIM COMPAMEH-
HbIM IKCMOHOMETPOM, a camas NnocjeaHsas monenb, C, pe-
KNaMHpyeTCs KaK MepBbii B MHpE CBEPXMUHHATIOPHbIN
doroannapat ¢ 3JEKTPOHHBIM 3KcnoHomeTpom. Bce Tpu
MOJeNH BEJHKOJEMHb C TeXHHUYECKOH TOUKH 3PEHHA.

Mogpens «Munoke C» secut Bcero 125 r (BkAYAA NAeH-
Ky M MHkpoGaTapei), numeet pazmepbl 120X 30X 16 mm
1 popmat miaeHky 8 X {1 mm. O6BEKTHB C TOCTOSTHHO OTKPbi-
TOU aMacdparMoil umeer GoKycHoe paccTtosHue |5 MM U OT-
HocHTeabHOe oTBepceTHe |:3,5. HaBoaka Ha pe3kocThb ocylue-
cTeasgeTcs B auanadoHe or 20 cM 4O OGECKOHEeUYHOCTH.
DNEKTPOHHLIA 3aTBOpP, COCTOAWMA H3 ABYX CKONb3AWHKX
JIENECTKOB, HMeeT CHHXPOHHM3ALHIO €O BCALIWKOH. Boi-
nepK 8 avamnasone or |/t5 ago /1000 c. moryr 6biTh
yCcTaHoBJeHbl Bpyuhyio. CepHUCTOKAAMHEBBIH (DOTO3NEMEHT
obecrneyuBaeT aBTOMATHUECKYIO BbIAEDXKKY B TpEAeaax
oT 1/1000 no 7 ¢c. Annapat cHabxen GbiCTPOLEACTBYIOLLHM
BbIABHXHbIM 3aBOAHLIM YCTPOHUCTBOM (KALP MOXHO nepe-
BECTH TOJLKO MOCJe CNycKa 34TBOpa), a TakxkKe BCTPOEH-
HbIM (PHIABTPOM, NOCJOWAKWHM YALTPAPHONETOBLIE JYYH.
O6bexkTHB 06ecneunBaeT rayOUHY PE3KOCTH OT 2 m 1O Gec-
KoHeuHocTH. OQHO M3 JLOCTOMHCTB aNnnapara — HCKJIOHH-
TeJIbHO BbICOKAN TOYHOCTh OTPABOTKH IKCNO3ULMY BJarona-
pA GOTO3/NE€MEHTY, KOTODBIH H3MEPAET APKOCTb 00beKTa B
MOMEHT CbEMKH W 3aKPbIBAET 3aTBOP, KAK TOJNbKO Ha MJIEHKY
nonano AOCTATOYHO cBeTa. TakuMm o6pa3oM, «pacueTHas»
Bbiep)KKa OfecrneuynBaeTcss B WHPOKOM [JHAMA30HE OCBe-
weHHocTH. Tlpn anutenpHbix Bblaep:kkax (6Goaee 1/30 c.)
PEKOMEHAYETCS NPHMEHATb KADMaHHbLH 1ITaTHe « MUHOKCY.

GOTOATIMAPATB] U
[TPUHAONEXHOCTH K HHUM
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«MuHoke C», Kak 4 Apyrue Mojenu 3TOr0 annapara,
MMeeT BbICOKOKauecTBeHHbI 06bekTHB «Komnaaus c ¢o-
KYCHbIM paccTosiHHeM 15 MM, KOTOpBIH N03BOJSET 10AYyYaTh
KOHTPACTHbie M ueTKHe HeratuBbl. Bce ammaparol «Mu-
HOKC» CHaG>KeHbl UEMOUYKOH, 3a KOTODYIO HX MOXHO NpPH-
KPenJIATb K MyroBHLE MUAXKAKA HJH MNajbTO; HA LEMOUKY
HaHeCeHbl NeNeHHs] A/ H3MEpeHHs pPacCTOAHHA oT 8 no
24 pwoimor (20—60 cm).

XoTsl AJ191 3TOrO annapara ecTb H BbICOKOUYBCTBHUTEJIbHAS
naeHka (200ASA), BBuHAY oOveHb MaJjeHbKoro d¢opmara
HEeTaTHBOB Jyulle [0 BO3MOXHOCTH MOJb30BATbCHA HH3KO-
uyyBcTBUTeNbHON nuenkoit (20ASA). OObuHO cHuUMaIOT
Ha BbICOKOYYBCTBHTEJbHYIO MJEHKY NPH MJOXOH OCBELIeH-
HOCTH HJIH eC/JM BAM HYXHA 3€pPHHCTOCTb AJA XYIdOXe-
cTBeHHOTO 3dekra. [Tonb3yiiTech HH3KOUYBCTBHTENbHOH
NJAEHKOH, €CJIH XOTHTe MNOJYYHTb Majayl0 3€pPHHCTOCTb H
Xopoluee pa3pelleHHe MeJKHX deTajel.

Poroannaparel 0aa 35-Mm naenku

o cux nop ™Mbl MWL MHMOXOAOM YNOMHHAAH annaparthl
oA 35-MM TMAEHKH, @ HX CYLIeCTBYeT oueHb MHOro. bosb-
WHHCTBO H3 HUX BbiMyckaetcd B ®PI u fInonuu, a takke
B CLUA, rae W3rotoBAsiOT KaK JelIeBble, TAK W BECbMa
NOpOTHEe MOJEJIH.

[TpuHaTo cuuTaTh, 4TO camble ayulide MaaodoOpMaTHbIE
¢oroannapatbl ¥ o6bekTHBHl genatoT PPT u fnouus, xots
Cosetckut Colo3 TaKKe BbNYCKAeT XOPOUIYIO annaparypy,
H ee NMPOH3BOACTBO OLICTPO pacTeT.

SInoHns Ha peAKOCTb ObICTPO yBeAHUHAA NPOH3BOLCTBO
dotoannaparypsl u orHsisna y QP Gosbiuyto yacTs Mex-
AYHAPOAHOTO pbiHKA N0 ¢QoToannaparype aas 35-MM
MJAEHKH.

CpeaH caMbiX BBICOKOKJAACCHBIX SMOHCKMX anmnaparos
51 6bl Ha3Baga «Acaxu [lenrake CrnoTMaTHK», a Takxe MO-
nenn «Hukon» u «Kanous.

«Acaxu TleHTakc» CHabXeH 3SKCIIOHOMETPOM, MpPOH3-
BOASILLIMM H3MEPEHHE uepe3 CheMOUHbIl 0ObeKTHB (CHCTe-
ma «TTL» — through the lens). SxcnoHomeTp umeeT ABa
BBICOKOYYBCTBHTE/bHbIX CEPHHCTOKAAMHEBBIX HOTO3IeMeH-
Ta, BMOHTHDOBAHHbIX B MEHTANPH3MYy BHAOHCKATeJIs.

Kak cam 3skcnoHoMerp, Tak H MHHHATIOPHAs pPTYTHAad
6arapes, OT KOTOPO# OH MHTAETCH, CKPbITHI OT IJ1a3, TOJNBKO
B BHJOMCKATe/le BHAHA CTpeJKa HHAHKaTopa. duadparma
CONpsKeHa ¢ SKCMOHOMeTpoM. Boobiie roBopsi, npHHUHI
3aMepa OCBELIEHHOCTH uepe3 CbeMOUHbA OGBLEKTHB HE
OCTaBJAeT KeNaThb Jyullero, TAK KaK MpaBH/bHAsl BbI-
LepxKa onpeiensieTcsl He3aBHCHMO OT (OKYCHOrO paccro-



AHUA 00beKTHBA, (DHJABTPOB, YANHHHUTEJbHBIX KoJsel, pac-
TSXKEHHA MeXa WJAH AaxKe MHKpockona. CHHMaere Ju Bbl
«Tene-Takymapom» ¢ (okycHbim paccrosiihem 1000 mm
unn «Cynep-Takymapom» «pbl6uit rnas» F17 mm, HHKorna
He OyaeT HeAONeP KAaHHBIX HJW nepelep>KaHHbIX CHHMKOB.

B KauecTBe OCHOBHOro o06bekTHBa B «CrNOTMATHKE» HC-
MONb3yeTCsl CEeMHJAHH30BbIH 06bekTHB «Cynep-Takymap»
1,4/50 mm. PoToannapat cHaGKeH COBPEMEHHbIM 3aTBO-
poM, paboTawiuMM M0 (OKANbHOH MJOCKOCTH, KOTOPBIH
CHHXPOHH3UPYETCSl CO BCNBILUKON NMpH Bbiaep:xke 1/60 c.
(Ha peaKoCTb KOPOTKAas BbIAEPKKA IMPH CHHXPOHH3AUHH
BCMbILIKH C 3aTBOPAaMH LUEJEBOro THNA).

K aromy annapary npoaaiorcs no Menbiueit Mmepe 24 06b-
e€KTHBA C OTJHUYHBIMH. ONTHYECKMMH XapaKTePHCTHKAMH,
ot «Cynep-Takymapa» «pbiGuil raass n0 «Tene-Takyma-
pa» 8,0/1000 mm.

[1pn onpeseneH’H BBIAEPKKH «CKBO3b OGBEKTHB» BB
cpasy noJiyyaere ee papuJ/ibHOe 3HAUYCHHE, H BAM He HYXHO
YMHOXAaTb TOKA3aHHA 3KCIOHOMETPa Ha KO3M@HUHEHT
nepecuera. Ocraercsl TOJNbKO COBMECTHTb CTPEJKY 3KCHO-
HOMETpPa CO CTPEJNKOH HMHAMKATOpa W Ha)KaTb Ha CIYyCK.
DTOT annapaT He MOAXOAMT oTorpadam, KOTOpble JOOAT
NPOU3BOAMTL CJOXKHBIE MaTemaTHueckhe Bbiknaaku. Ho
IJISl TeX, KTO XO4eT COCPEROTOYHTLCS HA KOMIIO3HLHH Kaapa
U 00beKTE CbEMKH (K KOTOPbIM MpHHAMJIEXKY H A1), NOCAEA-
Hasi mogenb «Acaxu [ledrakc CrnoTrmaTHK» — Jayuliee,
YTO MOXKHO MOXKeJaTh.

Onruueckas pupMa «Acaxun» TakKmke BbllycKaeT OAHO-
O06BbEKTHBHYIO 3€pKaJbHYIO KaMepy, Tak Ha3blBaemoro
«ypeasbHoro gopmara», ¢ pasmepom kagpa 6X7 cm.
Annapat MoxeT 3apsKaTbCcA MaeHkoi tuna 120 wau 220,
o6ecneunBas 10 kaapos B nepsom cayyae H 2| Bo BTO-
poM. Paamep neratusa — 55X 70 Mm. OCHOBHbIM OObeK-
tusoM annapata cayxur «Cynep-Takymap» 2,4/1056 mm
(6 X7 cm). HckniounrenbHo TOYHbIA 3JMEKTPOHHBIN LLeJe-
BO# 3aTBop ofecneuuBaeT BbigepkkH oT | mo 1/1000 c.,
a TaKxe CHHXpoHM3auuio BenoiwKH X M B. Buponckarenb
npeacTassasieT co6of CbEMHYIO MEHTANpH3My, POKYCHPO-
BOYHOE CTeKJO HMeeT MHKPOTPHU3MEHHOe MoJie.

dnas storo annapata cyulecTByeT ABEHaAUaTb. CMEH-
HbIX 06beKTHBOB, OT «TakyMapa» «pbi6uit ryas» 4,5/35 mm
(6 X7 cM) no «Pednekec Takymapa» 8,0/1000 wmm
(6X7 cm). dupma pexnaMHpyeT CBOIO TNPOLYKUHIO Kak
«HOBBIi npodeccHOHAJbHBIH annapar AAs 3pbl LBETHOH
doTorpadun».

3anagHaa [epMaHHa — nO-BHAHMMOMY, MepBAafA CTPAHa,
KOTOpasi cTana BhycKaTb MaJjorabapuTHbie doToannapa-
Thl B WHPOKHX Macwrabax. Hackoabko s 3Hal, ca-
MbIM NepPBbIM aNnapaToM TAKOro THNA Obll «JPMAHOKC».
CeroaHst OH MoKa3ancst 6bl HEYKNIOXKHM, HO €r0 KOHCTPYK-
LHA MO TOMY BpeMeHH Oblna BecbMa Hennoxoi. Anmapat

QOTOATIAPATBHI U
MPUHAOJNEXHOCTH K HHM
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‘I’ctuannapar «MMHOKC Cr» —
GaecTauee | (HUKH
MHHHATIOPH3IAUHH — CBOGOAHO
YMEIULABTCH Ha Jal0HH.

KOHTaKTHHE oTneyaTkH dopma-
| MM CAHWKOM MaJbl
C NPAaKTHYECKON TOUKH 3pEHHA,
OAHAKO MPH HCNOAbIOBAHHH
MEJKO3IEPHHCTOH NAEHKH (B 1aH-
HOM cayuae «Anoke KB.14»)
WX MOMHO MeXOM YBeJHUH-
BATh: pa3p HHE W TOHANbLHASR
TPalaLds BNOAHE YAOBIETBOPH-
TENbHbI, 3EPHHCTOCTE NOYTH
HeaameTHa.

.
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¥Mea OOBEeKTHB C OTHOCHTeAbHbiM oTBepcTiem 1:1.9 u 3a-
psbkancs QortonnactheamMd dopmata 60X 80 MM Hau
(hopMaTHOH NJEHKOH.

B nacrosiwee Bpems «Jlefika M4» ¢ o6bexkTHBOM «Cym-
MHUKPOH» |,4/50 MM — syuiias Momesnb CPead AaJjbHOMep-
HbIX annaparos oas 35-mM mienku (tuna «Jleilkn»). Yro
KacaeTcsi «3epKanoK», CPeNH JYULIHX 32NaJHOrePMAHCKHX
annapaTtoB A Obl HasBaJs «Jledkadpaekc SL». Ero mukpo-
npH3MeHHOe (POKYCHPOBOYHOE CTEKJIO O00eCcrne4nBaeT HC-
KJIOUMTENbHO SIpKOe H300paKeHdue W UeTKYI HaBOAKY Ha
pe3kocTh. LlleneBolt 3aTBOP CHHXPOHH3HPYETCH CO BCHBILI-
KoH a0 Bbtaepxkd /100 c., a ofwui gHana3oH Bbiaep-
ek — oT | mo 1/2000 c. Cpend nmpHHAIJIEKHOCTEH €CTb
aaxe MOTOpHbIA npuBod. OcHOoBHOH 06bekTHB — «Cym-
MHKpOH-R» 2,0/50 mm.

T'oBopsi 0 poroannaparax ANs 35-MM IJIEHKH W NpHHAA-
JIEXKHOCTAX K HHM, HY)>KHO OTMETHTb, 4TO B HacTosLee
BpeMA AJA HHX H3roTaBausaercs Oosee 500 passHyHbIX
o6bekTuBoB B dnouuu, PPI', Coserckom Corwose u Beauko-
6putannun; CLUA Takxe Bhinyckaer uenblit psig 06beKTHBOB
IJIS annapaTtoB 3TOTO KJacca.

WlBeunss BbiMycKaeT HW3BeCTHbI annapar «Xacceab-
6nan». [Toxanyii, 3To caMmblii pacnpocTpaHeHHbIH annapar
B cBoeM Kaacce. OH OTJIHYUHOrO KayecTBa, CHabXeH MHOTHMH
NPHCNOCOGAEHHIMH H MOXET IOMOUb BaM CHPaBHUThCS
NpakTHUecKH ¢ Nio6oH npobseMoll npH (GOTOCHLEMKE.

IupoKyo H3BECTHOCTb MOJYYUJH YeThipe MOJeaH «Xac-
ceabbnana»: «500C» «SWC», «500 EL/M» u «2000F».
[lepas M3 HHX OCOGEHHO MOMYJAPHAa KakK y J0GHTesed,
Tak H .y mnpodeccuoHatos. OCHOBHbIM OGBLEKTHBOM [
Hee (Kak u aas «Poanefidpaekca SL66») cayxur «Kapa
Lleiic [Mnanap» 2,8/80 mm. CyuecrByer Takxe psj CMeH-
HbIX OO'bEKTHBOB, OT LIHPOKOYIOJNbHHKA ¢ (DOKYCHBIM pac-
crosnuem 30 mm no 500-MM TeneobbeKTHBA. «Xaccesb-
61an0oM» OObIYHO CHHMAIOT Ha POJIHKOBYIO MJeHKY (dop-
Mat Kaapa 6 X6 cM); KpomMe TOro, HMEITCA 4eTbipe ajal-
Tepa AJs NJEHKW ApYrux pasmepos. Moaeas 500C cHa6-
XK€Ha BCIOMOrarejbHbiM CHHXDOHH3HDOBAHHBbIM 3aTBO-
pPOM, CHIHAJbHbIM YCTPOHCTBOM 1J8 NpeaynpexXAeHHs
DBOWHOH 3KCMO3HLUHKH, CUETUHKOM KanpoB M GBICTpOREHCT-
Bylollled KHONKOH cnycka 3atBopa. Kaxkabii H3 CMeHHBIX
06beKTHBOB HMeeT cBOH 3artBop THna «Cuuxpo-Komnyps.

Caeanyomas moaenb «Xaccenbbaan» «SWC» («Cynep
Yaitn C») npencrasasier coboil crneuumasbHblil annapar,
KOTODBIH 3apsiKaeTcA TeMU ’Ke KacCeTamu, uTo W Mofelb
«500C» (dopmar 6X6 cM), HO CKOHCTPYHpPOBAH AJs
WHpoKoyrogbHoro ofbekrusa — «Kapa Llelic Buorow»,
4,5/38 MM, KOTOpbIH 3aKpenseH NOCTOSTHHO W CMeHHas
ONTHKA HENPUMEHHMA.

[Tpu yrne 3penuss 90° u anadparme 22 «Xaccennb-
6aax SWC» MoxeT uMeTb raybuHy pe3kocTH ot 60 cm

DOTOAIMNAPATHI U
MOPHHAANEXHOCTH K HHUM
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10 GeCKOHEYHOCTH, 4TO NesaeT annapart HAEaJbHbIM [NR
CbheMKH apXHTeKTYPbl, MOAbI, cnopra, ¢doTopenopTakeh,
a Takxe pexkJamHOH (oTorpacduH. 3HAMEHHTbHIH BOCbMH-
JIMH30BbIH 00bekTHB «Buorow» o6Gecneunsaer uerTkoe
HEHCKa)XKeHHOe H306pa’KeHHe 110 TOPH3OHTAJH H BepPTHKA-
au. 3atBop «Cunxpo-Komnyp» umeer Bbiaep:xku ot | go
1/1000 c. W NOJHOCTBIO CHHXPOHH3HUPOBAH C 3JEKTPOHHOH
H OLHOPA30BOH BCMNbILIKAMH.

«Xaccenbbnan 500EL/M» cHaGxeH BCTPOEHHBIM 3JIEKT-
poaBurartenem (paboTalOWHM OT ABYX HHKeJEeBOKaAMHe-
BbIX AKKYMYJ/ATODOB), KOTOpBHIH obecneynBaeT nepemMoTKy
NJeHKH M BO3MOXXHOCTb [JHCTAHUHOHHOrO YMNpaBJeHHS.
C 3THM annapaTtoM MOXKHO HCIOJb30BaTb GOJbLIHHCTBO
CTaHJapTHBIX NpHcnocobGieHuR Ans GoToanmaparTos 3TOro
tuna. OUPMa-H3rOTOBHTE/b PEKOMEHYET HCNOAb30BAaTh B
3TOil Moneau Kaccery THna 70; oHa 3apsi:kaercs 70-mm
nJaeHKoH ¢ ABOHHOH nepdopauMed, W KaXAas KaTylwKa
naer 6osiee cemuaecaTn kaapos. lns gororpados, koropble
JleJ1al0T MHOTO CHUMKOB Ha posibdHJ/bM, 3TOT anmnapar He-
3ameHuM. OAHOH 3apsAAKH aKKyMYJSAITOPOB XBAaTaeT Ha Thl-
csiuy cHHMKOB. C MOMOIIbIO CENeKTOpPa MOXHO YCTAHOBHTH
OAMH H3 NATH PEXHMOB B3BOAA H CNYCKa 3aTBOpa; B ABYX
pexxumax obecneunBaeTCss aBTOMATHUECKOE eXKeCeKyHIHoe
cpabarpiBaHHe 3aTBOPA A0 TeX MOp, MOKa He KOHYHUTCH
naeHka. KacceTel, 06beKTHBbl H L1aXxTa BHIOHCKATENS] —
CMEeHHbIE.

AnnapaT AOBOJBHO TskKes, T@K Kak B €ro KOMILIEKT
BXOAAT MOTOD H AKKYMYJATOPbl; OAHAKO 3TOT 3ame-
yaTeNbHbIA NPHGOp O6yAeT CAYXKHTb BaM J0JIrO H HaAEXHO.
Ou moxeT caenaTb 70 CHUMKOB B TeueHHe 65 C., H MMeH-
HO 3Ta MOJeJb HCIO0Jb30BaNach aMEPHKAHCKHMH acTpo-
HaBTaMH JJ5 CbeMKH JIYHHOH TOBEPXHOCTH B KOCMHue-
CKHX moJsieTax Ha Kopabasix «Anoasod». CHHUMKH, cie-
JlaHHble KaK C JajJbHero pacCTOsiHUS, Tak M BOJIM3H,
NOJYUYHIHCH HCKJIOUHTENbHO APKHMH H UYETKHMH. Y AHBH-
TeJlbHO KpacHBbl (oTorpacdun 3emiH, NOAHHMAlOWeHCS
Haj JIYHHbIM TFOPH3OHTOM.

dupma «Xaccenb6a1al» BbINYCKaeT CJAHIIKOM MHOIO
NpHHAANeKHOCTeH, BCE HX HEBO3MOXXHO 3/leCb fepeurc-
JHTb, OAHAKO NATb Molenell GyTAspoB Aad (oToanmnapa-
Typbl H NPHHAIJNEXHOCTEH 3aCJayXHBAIOT 0Cob60ro BHHMa-
HusA. OHH Becbma AOPOrH, HO HX KaueCTBO H OTAEJKa
Bollle BCsIKHX noxeaJd. Ecnu Baapeseu anmaparta «Xac-
ceabbaan» (3a HCKJAIOUYEHHEM, KOHeyHo, Modedn «SWC»)
NOJIb3YeTCA CMeHHbIMH OOBbEeKTHBAMH, €MY HENpPEeMEHHO
HY)XHO o63aBecTHCb TakoH cyMkoi. OHa HalexHo 3a-
IIHILAET OT MOBpEXJeHHH annapar, o6beKTHBbI, KacCeThl,
¢uavTpbl. Kpome Toro, Bam A0CTaToOuHO OAHOrO B3rasia,
uTOBbI yOeAHTbCH, BCe MU Ha MecTe. Benp BO Bpemsi cbeM-
KH O4eHb J1erKo 3a0biTb KaKOH-1HO60 06 BEKTHB UK ApYyroe
nprenocobJeHue.



Ewe oaHHM 1nose3HbIM npHCHOCOGAEHHEM — KOTOpOe,
npaBAa, BHIIVISIAHT MaJIONPHBJAEKATEbHO, — SIBJASETCHA TaK
Ha3blBAEMbIH «KOJNAaK», MPEJOXPAHHTENbHbIH 4YeX0oJ H3
BOAOHENPOHHUAEMOH  XJOMYaToOyMa>KHOH TKaHH  AJs
3auwiutel «Xacceab6aana 500 EL/M» or cbhlpocTH BO
BpEMsi CHEMKH Ha OTKDbITOM BO3JAyX€ B IJOXYIO TMOTOAY.
OH Tak:xke NPHIJyLWaeT WYyM MOTOPHOTrO NPHUBOLA 3aTBOpA.
PupMa-H3rOTOBHTE/bL YTBEDPXKAAeT, UYTO «KOJMNaK», OKpa-
IIEeHHbIA B CEPO-3e/IeHbIA 1IBET, TAKXKe CJAYXKHT CBOETO pola
MaCKHPOBKOH anmapata. 51 Obl1 yAHBAEH 3THM 3asiBJeHH-
€M, HO NPaKTHKa pa3Besyla MOH COMHEHHS.

Hosefilunit o6bvexkTus ans «Xacceabbaana», «Lleic S
Maanap» 5,6/120 MM npeanasHauen pis mopedeit 500C
1 S00EL/M. O oco6eHHO Xxopow AN ChbeMKH KPYMHbIM
NJaHOM, HO MOXET HCIOJb30BaThcs H Aas Pororpadu-
pOBAaHHA yaaNeHHBIX 00beKToB. OH faeT oueHb APKHE H
KOHTPACTHble CHHMKH C BbICOKOH CTeNeHbIO pa3pelleHHs,
0co6eHHO TIpH nopTpeTHOH cbemke. Kak H Bce 06BEKTHBE!
«Xacceabbnan», OH HMeeT BCTDOEHHHIH 3arBop, pabora
KOTODOTO CHHXPOHH3HPYETCs C OLHOPA30BOH H 3JIEKTPOH-
HOH BCMbIWKOH, aBTOMATHUYECKYIO H PYUHYIO DEry/JHpOBKY
Auacdparmbl, aBTOMaTHYeCKHH yKa3aTesb rJayOHHbB pes-
KOCTH H LIKaJy 3HAaueHHH BbIAEPXKKH.

Coserckue ¢oroannapare

B npopmaxe ecTb HECKOJIBKO THIIOB COBETCKMX annaparos,
H Bbl He NporajgaeTte, Kynus Ji060i H3 nHX. Pycckue rop-
JATCA He TOJbKO BBICOKHM KauyeCTBOM CBOHX H3MeJiHil, HO
H CBOEH CHCTEMOH KOHTpOJIsi nepel OTNPaBKOH TOBapa B
TOProBYIO ceTb. MHe 10Besoch NO6LIBaTh B OTAEJ/I€ KOHTPO-
Jsi Ha CTAHUHH 06CaY)XHBAaHHA B C€BePHOH yacTh JIonnoHa,
H KBaJH(QHKAUUs [epcoHana OCTaBHJIA Yy MeHA camoe
NpHATHOE BreyarseHHe. B OCHOBHOM 3TO MeXaHHKH C pyc-
CKHMX 3aBOAOB, H GOJbUIHHCTBO W3 HHX AOBOJIBHO XOPOLIO
TOBOPHT NO-AaHTJAHHCKH.

«3eHHT-80» BHewHe HanomuHaer «Xacceabbnan». OH
CHa0XeH LITOPHO-ULE/NEBbLIM 3aTBOPOM H CMEHHbIM OGbEK-
THeoM 2,8/80 MM ¢ TeM Xe (POKYCHBIM PacCTOSIHHEM, 4TO
H y oO6bekTHBa annaparoB «Xacceabbaans u «Poaneit-
¢daeke SL66». Xora paspewaiomas cnoco6HOCTb 06b-
eKTHBa NpH Ana¢parme 2,8 BNOJIHE YAOBJETBOPHTEJbHA,
HETaTHBbl JYYlIero KayecTBa MOXHO MOJNYYHTb, YMEHb-
IUHB 3HaueHHe adacdparmbl A0 3HaueHus 8,0. O6bekTHB
HMMeeT MOJIyaBTOMAaTHUECKYI0O aHadparmy.

Merannnuecknit weneBoit 3atBop paboraer B Axamna-
30He Boiaepxek ot 1/2 po 1/1000 c. 3aTBOp CHHXPOHH-
3HPYETCSl C OJHOPa30BOH H 3/JEKTPOHHOM BCNBIIKOH. «3e-
HuT-80» naer HeraTusbl dopmatra 6X 6 cm.

«T'opu3oHT» nOX0X Ha HANOHCKHH -«Bupenioke», Ho

SOTOAINIMAPATHI H
NMPHHAOJIEXXHOCTH K HHM
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YTO HYXHO
POTOTPAQY-[TPO®ECCUOHANY
A1 PABOTbH!
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JIMLIb HAa nepBbid B3rIAA. IJTO — KOMIAKTHBIH anmapar,
KOTOPbIH [Jd€T KAaueCTBEHHbI€ MaHOPAMHble CHHMKH (NpH
yrie o63opa 120°) na 35-mm naenke. CHumas «[opuson-
ToM>», Bbt ojydaere 20 kaapos ¢dopmara 24 X 58 mm Ha Ka-
TYWKe 4epHO-6es0# Wau LBETHOH NJEHKHM, PACCYHTAHHOH
Ha 36 oObluHbix KaapoB. Annapat cHaGXeH LIeNeBbiM
3arsopom ¢ Boiaepxkamu ot 1/30 po 1/250 ¢c. Hecbemupliit
OOBEKTHB UMEET POKYCHOE PACCTOAHHE 28 MM W yCTaHOBJEH
Ha NOCTOSAHHbIH (POKYC, NMANIA30H 3HAYEHHH AHAaPparmbl —
ot 2,8 no 22. lUnpoKOYroJibHbIH BHAOUCKATEJb HMEET ypo-
BeHb C NMOACBETKOA AJA BbIBEPKM MOJIOXKEHHS anmaparta rno
FrOPU30HTAJH W BEPTHKAJ/H; A CHUTAI0, KCTATH, 4TO BCe ¢o-
TOanmnapaThbl HE3aBHCHMO OT POpPMaTa L0/ KHbl HMETb TaKOe
yctpoieTBo. B komnaekT «[opH3oHTa» BXOJAT CBETODHILT-
pbl, pYydYKa, CMEHHAas KacceTa H KOXAaHbl ¢QyTasp Aas
annapara M NnpHHaANexHocTeH. PaboraTb ¢ HEKOTOPbIMH
annapaTtamMy HacTofllee YAOBOJbCTBHE, H, MO-MOEMY, CO-
BETCKHH «[OPH3OHT» OTHOCHTCH K HX uMcay.

Poroannapar «lloaspoud»

Paspa6orka cucrembl «[loafApoua», no-BHAHMOMY, ABJSA-
€TCA CamblM BbIJAKILUMCA COOLITHEM B HCTOPHH (HOTO-
rpacuu. HectHo rosops, koraa annapar «[1oasponas ToJb-
KO MOSABHACS, 51 OblJl Pa304apOBAaH €ro HEMPHTA3AaTeJNbHbIM
BHelHuM Buaom. OQHAKO B MOC/ENYIOUIHE TOAbl OTAeNKA
annapaToB 3TOr0 THNA 3HAYHTENBHO YJYy4lIHACh.

«CHumaiire «[lloasiponaom» — v noayuute ¢ororpa-
¢dHH yepe3 HECKONBbKO CEKYHA» — FOBODHTCS B OLHOM H3
peKJaMHBbIX MpOCHeKToB Kopnopauun «Ilonspouna». B artoit
KHHre 5l OT3blBaNCsl OLOOPHTENBHO O MHOTHX arnnaparax,
H HEKOTODbIE M3 HMX NPEACTABAAIOT War Briepes B GoTOrpa-
(bHUECKON TeXHHKe, OJHAKO HH OiHA U3 CHCTeM (doToannapa-
TYpPbl HE MOXET CPABHHTBLCA [0 NPURUHIY AeHCTBHUA € anna-
patom «[Moaspona JIaun».

[Mocaenusis momenb «[lonsipoun SX-70» npeacrasaser
c060ff ONHOOOBEKTHBHYIO CKJAAAHYIO «3€pKaJKy» MalblX
paamepoB — 3X |0X I8 cM, TOo ecTb npuMepHo B JBa
pa3a meHbiue Apyrux moneneit «[Toaspona». OH BeCHT OKoO-
50 700 r M MONHOCTBIO aBTOMATH3HUPOBAH, BKJAKOUAsA nepe-
MOTKY nseHkH. CrennanbHas mJeHKa A8 3TOH MOJeau
CTOHT NPHUMEPHO CTOJbLKO K€, CKOJIbKO H OOblyHan MJIeHKa
«Tloasiponas», oaHAKO cam annapaT HAMHOrO AOPOXe Mo
CpPaBHEHHIO C PAHHHMH MOAEJSIMH.

[TonHoe nposiBNeRHe CHMMKa 32HHMAaeT MEHee uyeThipex
MHHYT W NPOHCXOAMT Ha raasax c¢ororpada. M3obpaxe-
HHe NMORBJASETCHA YXKe Uepe3 MHHYTY MOocJje TOro, Kak Bhl
BblHETe (POTOKOMIJEKT H3 kamepol. HoBas cucrema nmeer
eule OAHO 3aMeyaTe/bHO€ AOCTOMHCTBO: CHUMOK MpPaKTH-



YeCKH CYXOH J[ae BO BpeMs MNpOSBJEHWS, H Ha ero SOTOAMIMAPATHI U
MOBEPXHOCTH He ocraercs wapanuH. [laeHouHsle KacceThl nP”HAﬂ“E{KHOCT” K HEM
«[lonsiponn» pasmepom 10X 12 cm noaxoasT K 60Jb-

WHHCTBY (pOTOANNApaToB, B KOTOPLIX 'HCMOJbL3YeTCH POJIH-

KOBas MJEHKA, a TakxXe K Jo00H KPpYNHOPOPMATHOH KaMe-

pe CO CMEHHBIMH ajanTepamu. DTO HaeT BO3IMOMKHOCTDL

BJajenblaM TaKMX anmnapartoB, Kak «Jluuros» HaH

«M.P.P.», nonb3oBaThCci NpeHMYLIECTBOM CHCTEMbl CKO-

poctHoil ¢otorpaduu «[Tonsapoua». Kopnopauus «Iloas-

POHA» TakKKe BbINYCKaeT O60JblIOE KOJIHYECTBO pa3HbIX

THMOB TJeHKH ¢opmaTta 10X 12 cm, BKAOuYas MesKo3ep-

HUCTYI0 («THN 52»), BBICOKOUYBCTBHTEAbHYIO («Tun 57»),

CBepXBbICOKOKOHTPacTHYIO («Tun 51»), a Takxe obpauiae-

myio («Tun 55 P/H»). C HeraTtHBoB MOXHO AesiaTh oTIe-

YaTKH ¢ ﬂBahuaTunmquaTHuM yBeJHUEHHeM NPH Xopoluek

KOHTPACTHOCTH H mnpopabotke geraneil. [lnenka «Tun

58 Tlonsikosop» TOro Ke HopmaTa RAeT BO3ZMOXKHOCTh MO-

JYUHTb OTJIHUHbIE LBETHbIE OTII€UATKH Uepe3 MHHYTY noc/e

MOMEHTA CBHEMKH.
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Yacoro# Ha nocry y Byknurem-
ckoro gpopua. CHHMOK caesaH
annaparoM «[lonsapoun 350»

C aBTOMaTHYECKON YCTaHOBKO#M
BbACPHKKH. PUABTP HE HCTIONb-
30BaNCH.

IToT cemeRHbIi noOpTpeT Gbij
caenan «[lonsponnom SX-70»
(cm. crp. 32), xoTopbi#t obecne-
HHBAET rOPasno Jyuwyio UBeTo-
mepenauy, YeM paHHHE MOLenH.
OAHaKO H3 CHUMKE 33MEeTHb
OT6AECKH OT BCIBIWKH. DTOTO
HENoCTaTKa TPYAHO H36exars,
KOr@ HCMONB3YETCH BCTPOEH-
Has BCMBIWKA U OGBEKT CHEMKH
pacnofioKeH IpAMO nepes
annaparoM. CBET BCMbILKH OT-
paXXaeTcs OT CETUATKH rAa3 Ma-
TepH W peGeHKa, nNpxaasas HM
KpacHoBaTHi oTTeHOK. OT Hero
HYXHO H36ABHTHCH C MOMOLLBIO
peryws. Hukakux orbaeckos

HeT Ha u300paxeHHuu rias

OTLA, KOTODbIA CHAHT HECKONbKO
c6OKy,
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dovorpadun noBepxsocTh JiyHol
C KOCMHUECKOoro kopabas
«AnoanoH». DT0 — Arlb OLHH
M3 CHHMKOB, NOJYUERHBIX ACTPO-
HaBTaMH C NOMOLLLIO ANNapaTa
«Xaccenpbaan».
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Beneuust — HacTosiluit pail ana potorpada. ITOT CHUMOK Obla
caenan na naenke «Kogak Dkraxpom X» annaparom «Poanei-
drekc 2.8F». Jusi Toro uto6bl NPHIAYWHTH SPKO-TONYB6OMH LUBET He-
6a u BOAbI, Obii nenoab3opaH cBetoduabTp 1A, CHuman ¢ Boi-
nepxkoi 1/30 c. u 3agnadparmuposas o6bexTHB Ao 11,0 s nony-
U HeOBGXOAUMYIO TyGHHY PE3KOCTH AAs TOro, YTOGk nepeaarth
OULYLIEHHE PACCTOAHUSA.



2 Bawa naboparopus

[Toa Tepmunom «obpaborka» B Qororpadud noxpasy-
MEBAETCH MNpOABJEHHE OTOMNEHOK H (DOTONJACTHH H
nocaefyouasa neyarb Ha 6pomocepeOpAHOR HJIH APYroH
¢poTobymare, a TaKKe Ha MO3UTHBHOHU NMNEHKE HJAM TJACTH-
Hax (caafimax). Has srux ueseil Heobxoauma (orona-
6opaTopHa.

Jlyuwe Bscero umeTb ABe 1aGOPAaTOPHH, OAHY AJ8 MNpO-
fIBJIEHUS] ¥ 3apsAKd [JIEHKH, a APYrylo — QA MedaTH.
JKenarenbno, uto6bl B HuX Obll BOAONPOBOLHBIN KpaH.
Heo6xoanmbiM ycnosueM asist paboTbl B Ni060H nabopaTto-
puy aBasgercs abcoglOTHas TemMHoTa. Mens Bcerna yaus-
JAJ0, KAK MHOro Tak Ha3biBaeMblx «@orosabopatopHii»
3aTEMHAIOTCA € TNOMOWMbIO MOJOTEHEW ¢ CAydalHbIX
KYCKOB TKaHH. Bo-nepBbix, Takoe «3aTeMHeHHe» cobupaeT
Mbl/b H [PsA3b, @ BO-BTOPLIX, HE rapaHTHPYeT CBETOHENPO-
HHLUAEMOCTH H, C/€10BaTeJbHO, HE NpEeAOXpPaHseT CBeTO-
YYBCTBHTEJbHLIE MaTepHaJsbl OT 3aCBETKH.

Haunnawiuue dororpadst o6eiuso obpabatbiBalor ¢$o-
TOMAaTEpHANbl B AOMALUHHKX YCJOBHSAX, IAe HanbGonee NOAXO-
ASILUMM TOMelleHHeM [UIA 3TOM el aBasercs KyxHsa. OkHa
060pYAYIOTCA  ObICTPOCBEMHBIMH  CBETOHENPOHHLAEMbIMH
paMaMH; MOXHO BOCMO/Ib30BATLCA H KADHH3OM CO LITOPAMH
H3 HepHOH TKaHH B ABa cnoA. B nocaeanem cayuvae ne xa-
JeidiTe mMatepHana H, MO BO3MOXKHOCTH, OCTaBbTe 3anac
BBEDPXY, BHM3Y W 1o Ookam. LLITopbl xOpowo 3aTeMHRAIOT
nafopaTopHIo, HO COBHPAIOT MNblilb, & 3TO — CYLIECTBEHHDIH
Hepocrarok. [103ToMy /yyure noabL30BaTbCsl CHEMHBIMH pa-
MaMi H3 aepeBa W (PaHepbl.

Ecau Bbl npospasere H [e4aTaeTe CHHMKH TOJAbKO B
onHO# JnabopatopuM, nocrapadTech HMEeTb B Hel Kak
MOXHO OoJblue nojok. Kpome Ttoro, Bam rnonanoburcs
no KpalHeH mepe ABa CTOJ1a: OAHH /A YBEJIHUHTENA H
PaMKH Qs KOHTAKTHOH neyaTH, APYrOH A/ BAHHOUEK C
nposisuTeneM W 3axpenuresem. [1osKH Heo6XOoAHMBI AR
XpaHeHHS XHMHUYECKHX MpenapartoB, MJaeHKd, GoTobymary,
3anmuceld, BeCOB H BCHAKOH BCHAYHMHBI, KOTOpad HEMHHYEMO
Hakanaupaetrcs B Qoronaboparoput. Kcratn, obnane no-
JIOK B KyXHe U [eJlaeT ee cambiM YAOOHbIM MOMELLEHHEM
aAa aomauwHei na6opatopud. K ToMy ke Tam ectb BONO-
NPOBOAHBIA KpaH.
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BAUIA JTABOPATOPHUS
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O6opyanys Bawy nabopatopuio, He 3a0yAbTe APOJIOKHTb
ABepHbIe 1eJH CBETOHENPOHHUAEMbIMH NPOKJIAAKAMH.
Ilns 3TOro BHOJHE MOAXOLSAT PE3HHOBbIE HJH BOHJOUHbIE
TeNJIOH30AAUHOHHbIE MPOKJALKH..

OBbOPYHNOBAHHE

Heo6x0AMMBIMH TNPHHAAJEKHOCTSIMH SIBAKIOTCS  yBeJH-
uuTeb W Kaapupymoolas pamka. KoHTakTHble paMKH HC-
MOJIb3YIOTC TONbKO OJf KOHTAKTHOH INeyaTH, TO €eCTb
OJ1S1 MOJIYYyeHHs] OTrneyaTKa TOro >Ke pa3mepa, 4To M He-
raTUB, MyTeM HAJOXXEHHA TJICHKH HWJH NJACTHHbl 3MYJb-
CHOHHOHW CTOpPOHOH Ha 3MYJBbCHOHHBIH CJOH (GoTobymarH.
Ecau BaM MOHafo6GUTCS 3€pKaJjibHblil OTNEYaTOK, MOJOXKHTE
HeraTHs Ha Qorobymary o6paTHoH cropoHoii. [Ipn 3TOM
PE3KOCTb H300paKEHHS HEMHOrO CHH3HUTCH, 4TO OyjeT 3a-
BHCETb OT TOJUIHMHBI MJEHKH.

KoneuHo, eciH Bbl 3aXOTHTE MOJYYHThb OTNEHATKH 60Jb-
1Iero pa3Mepa, UeM HeraTHBbI, TOPAA NpPHAETCA 063aBeCTHCD
yBeanunteneM. M B 3TOM ciayuae BbhIGHpalTe Nyuwyro H3
JOCTYNHBIX BaM Mmopened. MHe He pa3 AOBONHNOCH BHAETH
NOCpeACTBEHHblE OTNEeYaTKH, MOJYYEHHBIE C MPeKPacHbIX
HEraTHBOB TOJIbKO MO TOH NPHYHHE, YTO YBEJHUUHTEJNb HJH

-06bEKTHB ObIJIH HEBBICOKOro KayecTBa.

B ¢doronaboparopun Bam norpebyercss repMmomerp. OH
HeOOXOAHM, MOCKONbKY B (oTorpadun TOUHOCTb H3Mepe-
HHAI TeMmrepaTypbl HMeeT OueHb 00JbUIOe 3HaueHe.
9l nosb3yloChb UeTBHIpbMS TEPMOMETpaMH.

s ma6opaTopun BaM HeoOXOAMMO TakKxke HMMeTh BaH-
HOYKH H3 I1aCTMAacChl WJIH HepxKaBewoulel ctanu. B npow-
JIOM (oTorpadbl WHPOKO MOJb30BANHCH IMAJIHPOBAHHBIMH
BAHHOUKAMH, KOTODble MMEIOT CYLLEeCTBEHHbll HEeAO0CTATOK!
3MaJjib Ha HHUX Jerko ckaibiBaercs. Cefiuac 6osee monyssp-
Hbl BAHHOYKM M3 MJACTMAacChl WJIH HepXKaBerolleHd craj,
KOTOpbl€ BO BCEX OTHOLUEHHAX OTBEYAIOT COBPEMEHHbIM
Tpe6OBaHUSAM.

O6opyanys cBoio nabopaTopHio, He 3a6yabTe O MEPHOM
CTaKaHe M3 HepxkaBewwed ctanu. s cMeHBaHNg pacT-
BOPOB JIyullle HMeTb ABA TaKKX cTakaHa. MoxHo paboraTb
¢ cocyaamu H3 dapdopa ¥ CTek/aa, NMOCKONbKY 3TH MarTe-
pHa/bl He BCTYNAIOT B XHMHYECKHEe pPEaKUHH C BellecTBa-
MH, NPHMEHAIWHKHMHCA B ¢oTtorpaduu, HO B HHX HeJb3s
HarpeBarb pacTBopbl. COCyAbl H3 Hep)KaBewileH crasu
OOPOTH, 3aTO MX MOXHO HCDOJb30BaTb AJSI HAarpeBaHus
pacTBOpOB, He OMNacaAcb, YTO OHH TpecHyT. MeTku aas
onpeaejenuss ob6bema MXUAKOCTH B MEPHOM MeTaJlHue-
CKOM CTakaHe OObIYHO HAHOCSATCS Ha €ro BHYTPeHHeH
cropore. Eca cTakau clienaH W3 HeprKaBewluel cTanau, OH



npakTHueckH BeueH. [lesieHHs e, HaHECEHHbIE MEYATHLIM
CNOCOOOM Ha BHYTPEHHIOIO MOBEPXHOCTb 3IMaJHPOBAHHOTO
cocyaa, ObICTPO CTHPAIOTCH H HCUYE3aloT.

[Tpumensiemble B ¢oTorpacduH XHMHYECKHE BELLECTBA
4acCTO NPOAAOTCA B pacacoBaHHOM BHAE H B3BELIHBATH
HX HE HYXHO, OJlHAKO PEKOMEHAYI BaM MPHOOPECTH BeChl
OHHM NpHroAsiTCsl MPH CAMOCTOSATE/bHOM [PHUrOTOBJACHUH
pacTtBopoB. IIpHroTtoBseHue pacTBOPOB He TOJbLKO HHTe-
peCHO, HO H BbIFOJAHO, TA@K KaK Hepac(acOBaHHbIE XHMH-
KaTbl CTOAT HAMHOTO JeuleBJe.

Pororpady-npogeccHonany He o060HTHCH 03 yacos,
npelHa3Hau€HHbIX CHEUHAJBHO A paboTbi B YCJOBHAX
doronaboparopuu. [lpu BoibOpe uacoB orTpaBaiTe npea-
NoYTeHHE MojedaM ¢ O6OJblHM CBeTALWMMCA UHbepbaa-
TOM. XOpOLIO, €CAH HX MOXHO OyneT NOBECHTb Ha CTEHY
HJIH TOCTaBHTh Ha NMOJAKY. ¥ 4acoB OblBalOT OKpalleHHbie
MeTaJ/lIHueCKHe H MiacTMaccoBble Kopnyca. Hacel B maacr-
MaccoBOM KOpMyce MpakTHUYHee H Jydlle, TAK KaK OHH
He DIKaBeloT.

Bbiio Bpemsi, KOraa H MJeHKa H MJIaCTHHB NPOSIBAAIHCD
B BAHHOYKAX, NpHYeM MPOLECC MPOABACHHA NPOHCXOLHA
NPH KpPacHOM CBeTe M KOHTPOJHPOBAJCA BH3YaJbHO.
Teneps nposiBKa MJIeHOK M (OTONNACTHH MOUYTH Bcernaa
ocyulecTBanerca B 6aykax ajas npossaeHus. boabuuueT-
BO H3 HUX 3apsixkaeTcs B TeMHoTe. [Toc/le Toro Kax Kpbiuika
6auka MJIOTHO 3aKpbiTa, NPOABJIEHHE MOXHO MPONOJKATHb
npy cBete. [fo npowecTBHU Onpee/ieHHOrO BpEMEHH HYKHO
CJIUTh NPOABHTE/b H3 6auKa, TILATENbHO NMPOMBITh KHC/bIM
CTON-pacTBOPOM IJIEHKY H 3aT€M HaJHTb B 640K QHKCAXK,
npeacrasasiow i cobol pacTBOp THOCYAbdATAa HaTpHA.
WHpoKylo nonyasipHOCTb 3aBOEBbLIBAIOT ObICTPONEHCTBY-
IoulHe GHUKCHpYlOoUlHe pacTBOpPbl. [IPHrOTOBHTL HX HETPYA-
HO, # OHH (PHKCHPYIOT OTMEYATKH H Ha NJeHKe 1 Ha Bymare
ropasfo ObicTpee, 4Yem pacTBOpP THOCYJbdaTa HaTPHA,
OHH He KPHCTAJMJIH3YIOTCH W, €CJIH Bbl CAy4aHHO MpoJbeTe
HX, HEe HCIOPTHTE NoJ.

B xonoanyio noroay npuxOANTCS MOAOTPEBAThL NMPOSBH-
TeJsb, CTON-PACTBOP H (PHKCaXK L0 TeMIEPaTyphl, PEKOMEH-
AyeMOH H3roToBHTENAMH MjeHkd. [lenadte 3TO 3apaHee B
cocyne AJS CMeLIHBaHHst pacTBopoB. [Ipu 3TOM He 3a-
6biBajiTe, UTO TeMNepaTypa pacTBOpa MOHU3MTCA TOCJE
TOrO, KaK Bbl BOJibeTe ero B XOoJ0AHbIH 6a4yok. ITosTomy
HarpeBaiiTe pacTBOP HAa HECKOJNBKO rpaaycoB Bbille He-
06X0AMMON TeMnepaTyphl.

Baukn A8 npoABAEHHS H3TOTOBJSIOTCS H3 HEPIKABEIO-
WeH cTasd uaW naactmacesl. [IpH AAHTENbHOM NOJb30Ba-
HHH Ha cnupann 6ayka MOTyT NMOSIBHTbCA NATHA OT PACTBO-
putens. Mx HeTpyaHO yAanuTb MATHAECATHNPOLEHTHLIM
pacTBOPOM COJITHOH KHCAOTbl. B KOHLe 3TOH raasbl NpUBoO-
ASITCS pelLenTbi pacTBOPOB AJisl NPOMBIBAHUS 6ayKkoB, CIH-
paJiefi, BAaHHOYEK W COCYAOB AN pacTBOPOB.

OBOPYAOBAHHME
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[MPOSIBJIEHHE

[ aBaiiTe HauHeM Pa3roBoOp O NpoLeEcce NPOSIBJIEHHS C TOFO
MOMEHTa, KaK Bbl BXOAHTe B 1aBODaTOPHIO, A€PKa B pyKax
KaTylWKy MNJAeHKH, nofnexaweil npossienutro. Ha o6pa-
6oTke QoTOnNacTHH u GopmaTHO# (GOTONJEHKH Mbl OCTA-
HOBuMCS 0c000. 3a HCKJIOUEHHEM OTJEJIbHbIX HEe3HAYH-
TeJNbHBIX JeTaJjell npoueaypa o6paboTKH MiaeHOK J106bIX
pasmepoB ONHHAKOBAa. Bo3bMmeM, K NpHMEpY, POJHKOBYIO
¢oronaeHky tvna |20.

Ecan otorHyTb 6ymarkHblil paKOPA H MPUKPENHTb CBETO-
HENPOHHLAEMYIO YNaKOBKY K €ro BHYTPEHHell CTOpOHe,
TO B Ja6opaTopuH Bbl 6e3 0coObix 3aTpyJHeHHH pacna-
KyeTe MJEeHKY: AJs 3TOTO AOCTATOYHO MOTAHYTb 32 OyMa K-
HbIH DAKOPA.

Tenepbp paccmorpum noapo6HO mnpouecc NPOABJEHHS.

[Tpexxpe Bcero HyxHO yGeAHTbCA B TOM, UTO CHHPAJb
6auxka u OH cam abcoJioTHO cyxue. B mpoTuBHOM cayuae,
KaK Al y»Ke IOBOPHJI, CcaeayeT OCTOPOMHO MPOCYWHTb CIH-
pasb Haj NOTOKOM TemAOro BO3AYXxa W Taxkum o0pa3om
H36aBHTbCA OT OCTATKOB BJjarH. 3aTem npoBepbTe, Ha-
AE€XKHO JH 3allHlleHa OT cBeTa Bala J1abopaToOpHaA H
3aKpblIH ¥ Bbl ABepb Ha 3aABHxKY. [locae 3Ttoro
3anpasbTe JKCMOHHPOBAHHYIO MJEHKY B ClHpa/jb u y6e-
JHTECH, YTO OHA HamotaHa A0 kKoHua. (Ceiluac Bbimycka-
IOTCA H CaMO3apsKaloUIHECs MOAEJH, HATMPHMED ChHpaJb
bupmbi «Tlatepcon»). OO6bIY4HO B CNHpasH MJEHKY [pH-
XOAHTCA 3apsXXaTb BPYUHYIO, MNOA3Bas €€ MO Hanpasasio-
wuM. EcTb TakxkKe Momesnb CMHPand U3 HEPXKaBellleHd cTa-
JIH, KOTOpast UMeeT CreuHa/bHOe 3apsijHOe YCTPOHCTBO.

Jlanee nomectuTte cnupaJib B 6a4OK H MJOTHO 3aBHHTH-
Te KpblWKY. BaykH MMelOT OAHY, [ABe CNHpaJaH, Apyre
3apsHKaIOTCA YETbLIPbMA CMHPANAMH CPa3y B 3aBUCHMOCTH
OT KOHCTPYKUHWH. Bkaounte cser. Hanelite npurotoBnen-
Hblil POSIBUTENb B MepHbii cTakaH. He 3abynbre npensa-
PHTEJNBHO BbIMbITH €ro, 4To6bl CAy4YaHHO COXPaHHBUIHECH
TaMm C MpoOWJOro pasa OKHCNEHHblE OCTATKH pacTBopa He
nonanu B nposisuTesb. Ecan temnepatypa B abopaTtopHH
Huxe 20° C, BKouMTe HarpesaTesbHbiH npu6op. Harpes
npoABuTeNb A0 TpedyemOol TeMmepaTyphl MK 4yTb Bblue,
BJEHTEe €ro B 3apsi:KeHHbIH 6a40K, Cpa3y ke BKJUHTE
N1a6opaTOpPHbIE YAaChl H HAUYMHAHTE NepeMelHBaTh NPOSBH-
Tenb B 0ayke COrJacHO MHCTPYKUHH, TO €CThb KaXKAylo
MHHYTY TMOBOpauvBaklTe KaTylKy O6auxa HaA HECKOJbKO
oboporos (npubausurenpHo B TeueHwe 5 cekyna). Cra-
pafiTecb HenaTb 3T0 nsasHo. [IpH cAMWEKOM  peE3KMX
NOBOPOTAX KAaTYWKH Dayka Ha CBETOUYBCTBUTENbHOM CJ0€
NAEeHKH MOryT o6pa30BaTbhCA MNYy3bIPbKH BO3JYyXd, 4TO
BEJET K ee HepaBHOMepHOMY ppossJ/eHHio. [lo ucreuennu
BpeMEHH NpPOABJIEHHA, KOTOPOE 3aBHCHT OT THMA INJAEHKH,



ciefite nposBuTeNs M3 Hauka Hazan B OYThIAKY uepes
BODOHKY, @ €CJIH MPOsiBHTE/b Oblyl OTHOPA30BOro AeHCTBHA,
€ro HY)>XHO NpOCTO BbLUIHTL B pakosHHy. [lposBHTenem
Mapku «Mukpoden», Boinyckaembim dupmoit «HMndopa»,
H DAJOM ADPYFHX MOXHO [0Jb30BATHCA HEOAHOKPATHO.
[TposiBHTE M € BBICOKOH pa3peilaloueld cnOCOGHOCTBIO, Ta-
KHe, kak «Axyton» W «Terenan Heodunu Buwo», obecne-
YHBAIOWHE HAHOOMDbILIYIO KOHTPACTHOCTb, SABJASIOTCH OA-
HOPA30BbIMH H B OCHOBHOM MpejHa3Ha4YeHbl st 06pabor-
KH MJEHOK HH3KOH H CpeaHell YYBCTBHTEJNbHOCTH, TaKHX
Kak «Arda-I'eBeprs, «M3onauw |F», «Kopak [lanaro-
muk X» u «Madopn IMan F» (35 mm), «FP4». «Mukpo-
(pen», «D » 76». AnanoruuHble NPOSIBUTENH BNOJAHE NPHTO/-
Hbl A1 4ePHO-GeNbIX MIEHOK JNI000H UYYBCTBHTENbHOCTH.

Qukcuposanue

ITa craaus npouecca o6paboOTKH HAuMHaeTCs C BJMBAHHSA
B 6a4yoK kucgaoro cromn-pactsopa. Kak Toabko 6ayok Ha-
MOJIHHTCH, pacTBOp CJAEAYyeT Cpa3y Xe BbLIHTb 06paTHO B
BYTBUIKY. M MOXXHO M0Ab30BATHCS HEOAHOKPATHO. 3aTem
B 0auoK HaJHBaeTCsa pacTBOP THOCYJAbdaTa HATPHA HIH
ObiCTpoNeHCTBYIOWHA ¢HKcak. B nepsom cnyuae k-
cuposaHue 3admer 5—I10 MUHYT, BO BTOpPOM ObiBaeT 10-
CTATOUHO 2—3 MHHYT. DTHMH (DHKCAKAMH MOXHO MOJb-
30BaTbCSl MHOFOKPATHO 10 TeX MNOP, MOKa OHH OKOHUATEJbHO
He HcrowaTea W (UKCHpOBaHHe He OyJeT 3aTArHBaTbLCA
CJAHIIKOM 00aT0. s nosydeHHst HARJAYUIWHX DE3YAbTATOB,
TO €CTb HH3KOH ByaJih H MHHHMaJIbHOH 3€PHHCTOCTH, HYX-
HO, 4TOObI pPacTBOPbl OblM NPHOAN3HTENBHO OAHHAKOBON
tremnepatypel. Ilocne 3akpenneHHa HEOGXOAHMO XOpOLIO
NPOMbITH MJAEHKH B NPOTOYHOH BoAe B TeueHue 30 MHHYT.
[TpH npombiBKe NueHKH B BaHHOYKE BOAY HAJ0 MEHATH
HE MeHee [eCATH pa3 NpPH YCAOBHH, YTO MHHHMAaJbHOE
BPeMS NPOMBIBKH IJIEHKH B Ka)XA0OH CMEHE BOAbI COCTABJS-
eT [Be MHHYThL

Urto6bl NOHH3WTL TeMnepaTypy NJAeHKH, yioOHee CHaua-
Na HaauTb B 6A4OK UMCTYIO BOAY TOH XKe Temneparypsl,
UTO H (PHKCa)K, a 3aTeMm MOCTABHTb €ro NoA BOAOMPOBOI-
Hylo ctpyto. [lneHka nocTeneHHO OCTbIHET H He Oyaer
NOBpPeXAEHA.

[Mocae nmpoMbIBKH HY:KHO B TOCJENHHE pa3 npomnonoc-
KAaTb MJEHKY B BaHHOYKe C YHCTOH BOAOH, n06aBUB Tyaa
He Oosiee 4 Kaneab MOBEPXHOCTHO-aKTHBHOrO BeUleCTBa
Ha auTp. CHHKas NOBEDXHOCTHOE HAaTAMXEHHe BOAbI, 3Ta
cMeCh CMOCOOCTBYET ObICTPOMY YAAJEHHIO Kanejb W Bbi-
ChiXaHUIO (POTOMIEHKH, a CNeAOBATEbHO, MPEeAYNDEeXKAAET
MOsiBJE€HHEe HA HeH nATeH. XOTH HEKOTODble MATHA H Aaxe
uapanHubl Ha GOTONAEHKE MOXHO TAKHM 06pa3oM CBECTH

NMPOABNEHUE
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K MHHAMYMY, MHOTHM ¢dotorpadam He yaaeTcss MOJHOCThIO
H36aBHTHCA OT NATEH, 06pA3YIOWIHXCA NPH CYLUKE NJEHKH.
[lneHKy npH NMOMOLUH CreuHaNbHbIX NPHLUIETIOK, 3aKpen-
JIEHHbIX Ha OOOMX KOHUAX, MOJBEIUHBAIOT CYWHTHCHA B 3a-
W HUEHHOM OT NblJIM NoMelueHuy. Eule aydwe, ecin y Bac
€CTb CYWHJIbHBIH WKad. B HEM MOXXHO BBICYWHTb MJEHKY
3a 5—10 munyr. Tlocne Toro Kak nJeHKa BbICOXJA, ee
MapKHDPYIOT, pa3pe3aloT ¥ youpaloT AN XPaHEeHHSA.

Obpaborka ¢popmarHol poronsenku u GoTonAQCTUH

HecmoTpst Ha cyllecTBOBaHHE CrelHaabHblX 6auKOB, ¢6p-
MaTHYIO MJIEHKY H [JIACTHHBI 4acTO MPOABAAIOT B BaH-
HoukaXx. IlposiBneHne B 6auyke HaMHOrO HajexHee, Tak
Kak NpH 3TOM YMEHbUIAETCA OMNacCHOCTb MOBPEXACHHA
HeratWBa. C apyrofi CTODOHBI, MpPOfiBJEHHE B BaHHOYKAX
NMPOUCXOANT GbicTpee Npubau3uTebHO Ha 259, a Takxke
HHOT/A OTJH4YaeTcs OT 06paboTKkH B 6auke MO KOHUEHTpa-
LLHH pacTBopa. TemmepaTypy pacTBopa TpH MPOSABJEHHH
B BAHHOUKAaX CJjenyeT MpOBepATb MOCJae TOro, Kak Bbl
BBIIHAHW €ro B BaHHOUKY. [lns paborbl notpe6yerca 4 BaH-
HOYKH: TepBas [Js NpPOABHTEA, BTOpas AN KHCJAOrO
CTOM-PAcTBOpa, TPeTbst s ukca)xa H uersepras Ias
OKoHuaTenbHOH npombiBKH. [IpH nposiBieHHH B 6auke BCe
cTaalH 06paboTKH NPOXOAAT B HEM CaAMOM.

ByabTe OCTOpPOXKHBI H HE MOBPEAHTE HEraTHBLI BO BpPEMA
OKOHYATE/bHOH NPOMbBIBKH; CJleANTe 33 TeM, 4ToObl POTO-
NJaCTHHKH WJIH OTPE3KH IJIEHKH HE CONpPHKacanucCb APYr
¢ apyrom. Jlyule BCero nosb3oBaThCsl METAJJHUECKHMH
NepxKaTeNsaiMH AJf MAeHKH H doronnactHH ¢upmsl «Ha-
¢dopa» n «Kogak». B npHHuMne oHM nipenHa3HaueHbl Aas
60sbIHX 6AYKOB eMKOCTbIO 10 |5 JHTPOB, H S NONB3YIOCH
HMH TOJIbKO AJIf1 TOro, 4To6bl H30€>KaTh CONPHKOCHOBEHHSA
MJACTHH M OTPE3KOB MJIEHKH BO BpeMS NPOMbIBKH. JTH
3a>KHMbl YAOOHBI H [ANA CYLIKH MOKPbIX HEraTHBOB.

Menst yauBasier, 4TO Tak MHoro QororpadoB KpaiiHe
HEAKKYPATHO OpOSIBASIOT (OTOMNEHKH H (DOTOMNACTHHBI.
[To-moeMy, kaxkablit hortorpad nosxeH Tak o6pabaThiBaTh
MJEHKY, uTOGbl uyBCTBOBATh ce6si NPOMECcCHOHa oM H
ropauTbcs cBoMm mactepcrBoM. Co Bpemenem y Goab-
WHHCTBa QoTorpadoB MOABAAIOTCA CBOH COOCTBEHHbIE
«MaJjleHbKHe XHTPOCTH», obJjeruvatwinne paboTy, H uem
6oJablie WX CTAHOBHTCSH, TeM HHTepecHee paboraThb.

YBEJ/IMUHEHHWE ®OTOCHHUMKOB

OueHb TPYAHO AaTb ONpefeseHHe XOpoLero GOTOOTNeYaT-
Ka, TeM 0oJiee 4TO 3TO 1O HEKOTOPOH CTENEHH 3aBHCHT



OT HHAHBHAYAJbHOrO BKyca. B o6lueM xopoluunit oTneyaTok
DOJIKeH 6bITh XOpOLLO MpopaboTaH, a cBEeTOBbIe NAATHA H Te-
HH OJKHBI GbiTh 4eTKHMH. Ha Takom oTreyaTke OTUeTAUBO
BHAHb!I BCE AETA/N{ HeraTuBa B AHANa30HE MEMAY CaMbiMu
TeMHbIMH TEHSIMH ¥ CBETOBBIMH NATHaMH. Paszymeercs, Bcer-
Jla HYXHO CTPEMHTbCA K H3TOTOBJIEHHIO OTII€YaTKa HAUAYY-
Iero KauyecTBa; 3TO 0COOEHHO BAIKHO, €CJIH Bbl XOTHTE NO-
cJlaTh CHHMOK B raseTy HJH KypHaJ.

B npouecce yBesuueHMs 3ajaya CBOJHTCS K BOCHPOH3-
BEACHHIO BCeX JeTajed, KOHTPACTHOCTH H TOHAJbHbIX
COOTHOILEHHIT HeraTHBa Ha (orobymare uiH (OTONIEHKE
B BHJE MNO3UTHBHOrO H3o6pakeHus. OKoHYaTeJNbHBIH MO-
3HTHB MOXHO o6pe3aTb, CKOPPEKTHPOBAaTb, pacPOKyCHPO-
BaTb M Ja)e HCKa3WTb MO XKeJaHH ¢oTorpada — KO-
HEUHbIH pe3yabTaT 3aBHCHT OT BKYCa, YMEHHS H 3aMbicaa
camoro ¢ororpada.

[Ipexxpe uem noxpOGHO OCTAHOBHTLCS Ha MOJYUEHHH
$OTOOTNEYATKOB C MOMOLUBIO yBEJHUHTE/S, CTOHT NpHBEC-
Tv 06uiHe npaBHsaa paboTbl C HHM; 3TO He MOJHLIH fepe-
YeHb NpaBuJ, W MO Mepe HAKOMJIEHHS ONbiTa, MOrYT
nob6asuthesa Hosble. [lepyoanuecku cHumalite Kosanak yse-
JIHYATENS M TILATEJbHO MPOTHpafTe ero cJjerka BJAaXKHOH
TPANKOH. AKKYpaTHO oudiladTe OT MbLIH BCe BHAJHHBI
H yrabl HOBOH cyxOH KHCTbIO. I]blib SIBASIETCA OOHHM H3
3/eHlIHX BparoB ¢ororpada, BMECTE C TEMJOBBIMH [0-
TOKaMH BO3/yXa OHa NONajaeT NoJd KOJNAK JaMIbl yBe-
JIHUHTENS # HA OOGDBEKTHB.

Eciu B npousioMm HCMO/Nb30BasHCb TOPH3OHTAJbHbIE
YBEJHUHTEAH, B HACTOsiUlee BpeMsa HauboJjee pacrnpocTpa-
HEHHbIMH FABJSIOTCA BEDPTHKaJbHble, H B AaJbHEHUIEM Mbl
6yneM paccMaTpuBaTb TOJbKO STOT BHA YBeJHUHTEJEH.
BoabuinucTBo  yBenHuHTeseH CHaGXXeHbl CNeUHAJbHbIMH
JaMmnamd, manpumep Thna <«Puaunc POTOKPECUEHTa».
OHH 6bIBAIOT Tpéx MolLHocTel: 75, 150 n 250 BT. Hu B Koem
caydae He IIpUMeHsIATE CiyJdalHble JaMibl, TAKHE KaK JaM-
bl 44151 HOTOOCBETHTENEH; XOTS OHH H AaI0T Goablue CBeTa,
HX BbICOKAR TEMJIOOTAa4a MOXKET MPHBECTH K MOBPEKACHHIO
KOH/IEHCATOpa, pacrnoOKeHHOT 0 NojJ KOJAMNAaKOoM YBE/JIHUHTE-
aa. Kpome Toro crneuuanbHble aamiibl A5 YBEJAHUHTENRA
HE WMEIOT MapKHPOBKH Ha KOJ6€, 4TO CYLLECTBEHHO CKa3bl-
BAeTCA Ha DPABHOMEPHOCTH OCBELLEHHS. ‘

Haubonbuiee pacnpocTpaHeHHe cefdac NOAY4HJIH YBe-
AMYHTEAH € JAaMIIaMH HaKafiMBaHUA W KOHIAEHCODAMH.
CrneunanbHbie MOJENH OCHAWAIKTCA JaMAOAMH [JHEBHOTO

CB€Ta, PTYTHbIMH JaMNnamMH H JaMNaMH HaKaNHBaHHA c

AHbhY30pOM H3 MATOBOTO CTEKJA HJH NMAACTMAaCChl MapKH
«[Tepcnekcs. Jlamnbsl AHEBHOrO CBeTa CTAHOBATCA Bce 6o-
Jee TOMy/aAPHbIMH, TaK Kak OHH o006ecnedyuBaloT O4YeHb

POBHO€ OCBelHEeHHEe H HEe H3JAYualoT MHOTO TenJa. Onnaxko

Q)OTOOTHe‘laTKH, noJjsyyaembie ¢ HX MNOMOLIbBIO, MEHee
KOHTPAaCTHbLI, HEXXEJH q)OTOOTI'IeLlaTKH, noJjsyyaembie IpH

YBEJJUUEHHE ®OTOCHHWMKOB
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ITOT CHHMOK MOKa3biBaeT BO3MOKHOCTH BbICOKOKAYECTBEHHbIX
006beKTHBOB. MexaHu3m 4acoB 6bl CPOTOrpagHpPOBaH Ha NAACTHHE
«HUadopn R20» dopmara 10X 12 cm o6bvektuBom «llneiinep»,
F150 mm, npyu 3Hauennn anadparme 22,0,cinmok o6paboraH B
npossutene «Macpopn ID-2». HyxHo 66110 yBesMUHBATh OUYEHb
MaNEHbKHH Y4acTOK CHHMKA, NOSTOMY ANIA YBEIHUEHHN HCTIONb30-
Banca o6bektus «Ponarou», F80 mm, npn 3navenun anadparmu 8,0.




HCTIONb30BAHUU JIAMN HAKAJHWBAHWR W KOHIAEHCOPOB. 3a-
BOEBbIBAIOT MONYJAPHOCTb CKJAaAHble yBeauudrtenu. B pa-
306paHHOM BHAE OHHU JIETKO NOMELUAIOTCH B CNeUHalbHOM
4eMOJAHYHKE H OCOOEHHO YAOOHbI [JIA TeX, KOMY MPHXO-
NHTCHA MHOTO MyTE€INECTBOBATD.

HecmoTpst Ha T0, 4TO HEKOTOpPbIE MOJENM YBeAHUHTENE N
UMEIOT B CBOEM KOMMJeKTe OOBLEKTHB, COBETYIO BaM Ky-
NHTb YBeAUUHTEb §€3 Hero, a 3aTeM OTAeJbHO IIpHOOpecTH
BbICOKOKAUECTBEHHBIH OOBEKTHB. DTOT COBET HE OUTHOCHT-
CA K YBENHUHTENSIM H3BECTHbIX MapoOK, KOMIIJIEKTYEMbiX
ob6bekTHBaMu «llneinaep», «PoaenwTok» uan «Dab-Huk-
Kops. IloBONbHO XOPOUIMMH GLIBAKOT U MeHee H3BeCTHble
MOJeNH YBeNHUUTENEeH.

Bonbuioe 3Hauenue 19 yBeaHUHTENS HMEET XKECTKOCTb
KOHCTPYKUHMH. BuOpauua moxeT npuBeCTH k TOMY, 4TO
JIMHUH Ha oTooTnevyaTke OYAYT HEHETKHMH, OCOOEHHO eCau
Bawa sabopaTopHs PacnoNoKeHa Ha YyJaHUE C OXKHBJECHHbIM
aBrKeHnem. OaHu yBeawunTesd CHabXeHbl ABOHHbIMH
HaNPaBASAOWMMHY HJAH CMELHANbHbIMUA 3JE€MEHTAMH XKeCT-
KOCTH; APYrHe UMEIOT OJMHAPHYIO WTAHFY H npHucrnocobiae-
Hbl AN KpenJeHus wraHrk Kk creHe. Eie oaHuM ycosep-
LLIE€HCTBOBAHHEM, BCTPeUAIOLLUMCH JIMLbL Y HEMHOTHX MOAE-
Jed, ABAAETCA YCTPOHCTBO A5 BH3Ya/JbHOH (DOKYCHPOBKH
HE3aBHCHMO OT H300paKeHHs, NOJAYYaeMOro Ha 3KpaHe
yBeAHuUTe s, BosblHHCTBO Takux npucnocobieHHit pabo-
TaeT No NPHHUHMY BUAOHCKATEA ¢ pa3feabHbiM H306paXxe-
nuem. [To-mMoemy, 370 ynoGHOe yCTPOHUCTBO IOJKHO ObIThb
y kaxpo# monesu. [Ipn nokynke HOBOro yBejHuHTens ¢
KOHIeHCOpOM cJjiefyeT o6pallaTh BHHMAHHE HA THIT KOHAEH-
copa. B nponaxe umetoTcs felneBble YBEMMUHTRNH C KOH-
JEeHCOpaMHu M3 WTAMMIOBAHHOTO CTEKJA, NMPEANOYTHTENbHEE,
OMHAKO, WJAH(MOBAHHLIE KOHAEHCOPbI.

YBeaWuHTeNH npelHaszHayeHbl AA8 pa3Horo poaa ¢o-
TopafoT, C MOMOULBIO BOJNBLIMHCTBA H3 HHX MOXHO He
TOJMILKO YBENHUHBATbL, HO M YMEHbLATbh CHUMKH. Ecan do-
Torpadbl-NO6HTENH pEAKO CTaJKHBAIOTCA C HEO6XOnH-
MOCTbIO YMEHbLIEHHA HEraTHMBOB, TO NpOQeccCHOHaNaMm
NOBOJMIBHO UYaCTO MNPHXONHTCA H3TOTOBJAATb OTMEYATKH
OMNpeNENEeHHOrO pa3Mepa, Hanpumep AN KaKOH-HHOYIb
CXeMbl, MakeTa HJH (OTOBJOKA, H B TOM CJyuyae, KOraa
HeratHs O6O0Jiblie, 4YeM HYXHO, MPHUXOAUTCA npHOerath k
YMEHbLIEHHIO.

Huorpa, B 3aBHcHMOCTH OT OKYCHOrO pacCTOSHHS
O0BEKTHBA M MapamMeTpOB KOHAEHCOpA, BO3HHKAaeT Heol-
XOAHMOCTb B YIUIHHHTENbHbIX KOJAbUAX.

B 3akaouenue s eule pa3 Xouy MOAUYEPKHYTb BaXK-
HOCTb COGMIOAEHHSE MAKCHMAaJbHOH uYHCTOTBI, Ecau yBe-
JMUHTEb HMEET CMEHHbIE OGBEKTHBBI, TO T€ M3 HHX, KOTO-
PbIMH Bbl B HAaCTOSLUHH MOMEHT HE MOJb3yeTeChb, CJAeAyeT
XPaHHTb B YMAKOBKE WJH MOJHITHIEHOBOM Meluouke. Kor-

YBEAUHYEHHME ®SOTOCHHMKOB
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Aa YBEJAHUHUTENb HAXOAHTCA HE B paéoqu MOJIOXKEHHH,
€ro caeayerT HaxkpbiBaTb NJAaCTMaCCOBbLIM YEXJIOM.

HO/zthe/-tue BULICOKOKAHECTBEHMBIX OTNEUATKOSB

Ipexze Bcero cnepyer y6eauTbCA, UTO HETATHB COBEpLICIH-
HO CYXOH M UTO Ha HEM HeT NbiiH. 3aTeM NMOMECTHTb €ro B
paMKy Aas HeraTHsoB. PamkH MOryT ObiTb CHabXKeHbl
CTEKJAAHHLIMH  MPHXHMHBIMH [JIACTHHKAMH, HEKOTOpble
pPaMKH He HMEIT HMX (K MOCAeAHHM OOBIYHO OTHOCATCH
paMku aas 35-MM NAEHKH, a TaKXe DaMKH, paccyuTaH-
Hble Ha MOJIOBMHY Kaapa). [lepaTb NaeHKy HyXKHO TOJb-
KO 3a Kpasa TakuMm o06pa3oM, 4TOObl HE OCTaJ0Cb OTne-
4aTKOB fla/ibleB HH HAa 3MYJbCHOHHOH, HH HA TIJaIKOH
CTOpOHe nJjeHKH. XOpowo HMEeTb MOA PYKOH MATKYIO CO-
GONHHYI0 HAH BepOJIOKbBIO KHCTOYKY, NPEAHA3HAUEHHYIO
IJIS UHCTKH OOBEKTHBOB, PamMOK /7 HEraTHBOB H CaMoOH
nmaeHkd ot nblad. CywecTtByeT Mo KpaHHeH mepe oaHa
MOMleib PAMKH AN HerUrHBOB C NbLACOTTANKHBAUKMY
CBOHCTBAMM, KOTOpbie 06ecneuydBaloTcs MJAYTOHHEBLIM
sjemeHTOoM. OHa OueHb yaoOGHA, TaK Kak IJYTOHHH obnaa-
JaeT Mbl1eoOTTAJKHBAOWYMH CBOHCTBAMH.

He3acrekseHHble pamku MPEANOUTHTEJbHEE, HO eC/u
YBEJHUYHUTEb CHAGXKEH TOAbKO 3aCTEKACHHOH paMKOH, cTo-
UT MPOTHPATb CTEKJO TPSAMNOYKOH, MPONHUTAHHOW B @HTHCTA-
THYECKOM pacTBOpe, KOTOPbIH NpojaeTcsa B OOJbLIHHCTBE
MarasHHos (GOTONPHHAA/EHKHOCTEH.

[MomecTnB HeraTHB B paMmKy, HEOOXOAHMO A06HTbCH
(POKYCHPOBKH H306paeHHs] HA 3KpaHe YBEJHUWTEJS HJH
Ha TMOABHXHOH KOmMHUpoBanbHOH pamke. CoBpeMeHHbIE
paMKH OOblYHO H3TrOTABJAMBAIOTCS H3 METamia H HMEIoT
peryaMpyemble JHHeHKH Ha NON3YHKAX, KOTOPbIE MPHXH-
MamwT K J0CKe (oToOymary WM MJEHKY (NO3UTHBHble OT-
MeYaTKH HA TJIEHKE OYe€Hb YaCTO HYXHbl MPO(hECccHOHa-
gam). Kaappupywoluas pamka Mo3BOJISeT H3MEHATb Kak
(opmart, TaK H COOTHOLUEHHE CTOPOH Kajpa B 3aBHCHMOCTH
OT pa3dmepa (OTO6YyMary, a TAKXe NoJaydaTh Gesylo OKaH-
TOBKY pasjIMYHOH WHPHHbLL (B O0Jiee [elIeBblX MOAEaAX
paMOK WIHpHHA OKaHTOBKWH Heu3MeHHa). Buibupahre Ta-
KENYI0 paMKy ISl TOro, 4TOObl CBECTH K MHHMMYMY onac-
HOCTb €€ CMELEeHHA BO BpeMs MNeyaTu.

Ilepen tTeM Kak nmomecTHTb NPOOGHBIH JUCTOK GOTOBY-
Mard Ha 3KpaH YyBeJHUHTeJsd, Heo6XOAHMMO [POBEPHTH,
HeT /M Ha OOBEKTHBE yBeJHUHTE]R NblAH, Kalejek BJar
HAM CJENO0B NafblleB. DTO OTHIOAb HE JHUIHASA NPENOCTO-
poxHocTb, HeakkypaTHocTb HEPEAKO MPHBOLUT K pe3KOMY
CHHIKEHHIO paspewaimouiedl CnoCOGHOCTH  yBEJAHUHUTENR.
Co3snaercs BmeuaT/NeHUe, YTO MHOTHE BOBCE HE MOrYT He
OCTABHTb C/JEAOB NaJjbLUEB Ha BCEM, K YEMY NPHKACAIOTCH,
6yab TO 0O6BEKTHB, pamMKa AAs HEraTHBOB H aaxe doro-



PachoxycHpoBka 3TOr0 CHHMKa Gbliia CAGNAHA B MPOLECCE YBeJIH-
YEHHA € MOMOLLLIO CAMOAENbHOro AHGdY30pa U3 Kycka CTeKna
C HATAHYTbIM HA HEro HEHNOHOBLIM YYJIKOM, KOTODBIA Gbijl NoMeLLeH
Ha HEKOTODPOE BpeMA MEeXNY OOBbEKTHBOM 4 IKPAHOM YBeNUUHTENA.
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6ymara. TeM He meHee OT 3TOH AYPHOH NPHBBIUKH JIETKO
u3bauTbea. [TpocTo HAmO GHITh YYTOUKY NOAMCUHMMAHHH-
poBaHHee.

Cobaoaast BCe 3TH MNMPeJOCTODOXKHOCTH, Bbl YBEJHYH-
BaeTe H300paKeHHe [0 HYXXHOrO BaM pa3mMepa Ha
3KpaHe M TulaTtenbHo (oOKycHpyere ero. Kmerorcs pas-
JIHUHble npHcrnocobaeHHA ¢ JynaMH, MOMOramwuiHe mno-
JYUHTb pe3koe u3obpaxenue. MHoraa HeoGxoaumo B Xy-
JIOKECTBEHHbIX Ueasix pacPoKycHpoBaTb H300pakeHHe.
OnHaxko HM B KOeM cayuae He jgesaiTe 310oro pachoky-
CUpOBKON yBequuuTens. He 3abbiBaiiTe, 4To npejpenbHas
pe3KOCTb H306paXKeHHR €CTb «30/10TOe NpPaBHJIO» (HOTO-
rpadud. B npouecce ysenHueruss 3ddekT pachokycH-
POBKH JOCTHIaeTCs HECKOJbKHMH CMOCOGaMu, XOTS JyUllHe
pe3y/abTaThl NOJYyYyaloTcd MNpH 3anaaHupOBAHHONW pac-
¢dbokycHpoBKe BO Bpems cbeMKH (cM. cTp. 135).

MokHo o63aBecTHcb HeBOJBLIOH MAACTHHKOH UWUCTOrO
CTEKNA, HATIDUMED OUHLIEHHON OT 3MYAbCHH (DOTOMNIACTHH-
KOH, Y TNPHKPeNnHTb K OLHOH HJH O6euM ee CTopoHam
C/OXKEHHYI0 B HECKOJIBKO pa3 MoJynpo3payHylo TKaHb
Tna kanpona. Bo spems neuatu nogoGubiil «auddy3op»
cjlepyeT JepXKaTb HEernoCPeACTBEHHO 104 OOBEKTHBOM
YBEJIMUHTEJIS B TEUEHHE BPEMEHH, OMpeaefoWero cre-
neHb HEOOGXOAMMON pachOKYCHPOBKH. EcTb u pan apyrux
YAOBIETBOPHTEAbHBIX METOAOR PAacHOKYCHUPOBKH, HO HHOP-
la OHH OTDHLATENBHO BJHAIOT Ha KayeCcTBO CHUMKA,
HampHMep, NOHHUXKAIOT ero KOHTPACcTHOCTL. BOT Hekoropble
H3 HHX:

I. Me>xxay JHMH30H yBeanuuTens U 6ymaroil nponyckaer-
CA AbIM OT curapeTbl HaH TPpyOKH. OCHOBHOH HELOCTATOK
3TOr0  MeToJa — TPYAHOCTb  MOJYY€HHS  OAMHAKOBBIX
pe3y/bTaTOB Ha HeCKOJbKHX oTneuartkax. (Kpome Toro,
He Bce (oTorpadnl KypaT).

2. CTeknsAHHAS NNEGCTHHKA C HAHECEHHbIM HA Hee TOH-
KHM C/J0€M TYCTOH CMa3KH, HanpuMep Ba3ejHHA, MoMe-
LaetTca MexXxAay OOBeKTHBOM YyBeJuuutens H ¢dotobyma-
roi. ITOT XOpOoWHH crnocob mnosyueHus JO60r0 KOJH-
4YeCTBA OTMEYATKOB C OAMHAKOBOH CTEMEHbIO PACPOKYCH-
POBKH Heyno0€H AHLIb TEM, YTO HAa CMa3Ke OUeHb 6bICTp’O
HaKamniMBaIOTCA MNblib U FPA3b.

3. K yucroil cTekAssHHO| NJacTHHE NMPHKPENJAeTC Kpy-
XKOK uepHoit 6ymarn. 310 — NOBOJbHO 3G (DEKTHBHBIA CNO-
c06 pacOoKyCHPOBKH, ¥ OKOHUYATEJbHbIH pe3y/abTaT 3JeChb
3aBHCHT OT pasmepa OyMa>KHOrO0 Kpy»XKKa, PaCCTOSHHSA
MeX/Jy CTEKJOM H O6BEKTHBOM, a TaKxe OT BPeMeHH pac-
(POKYCHPOBKH.

Jenas npoOHbIN OTNEYaTOK, NOMHHTE, 4TO 3ajaHagpar-
MHDPOBAHHbIH O6GBEKTHB MOBbILIAET TOYHOCTb (DOKYCHPOBKH.
Tak, npu mMakcMMmaabHOH AHadparMe obbeKTHBa 5,6 oTne-
YaTKH JIyulllero KauyecTBa MoJgayyatcss npu adadparme
8,0 uan 11,0, Jas 0a0THOrO HeraTHBAa HJH HEAOCTATOY-



HO SIPKOH J1aMmbl YBEJAHUHTENSi NPHXOLHTCH OTKPLIBATH
auapparmy. Ecav y Bac BbICOKOKAueCTBEHHbLIH OOBEKTHB,
Hanpumep «Ponenwrok Ponarot», MOXXHO AOGHTBCSH OTAKY-
HbIX PEe3ysabTaTOB H MNpH NOJHOCTHIO OTKpbITOH AHadpar-
mMe 5,6, HO H 3/eChb KauecTBO YJYULIMTCH MPH MeHbLIeH
aunagparme. JnadparmupoBaHHeM NOAb3yIOTCH H AJAS TOrO,
uTOObl BbIMTPAaTh BPEMS AJISl 3aTEHEHHS HJU MOJNYUEHHS
KOMOMHUPOBAHHOrO H30Gpa)KeHus. JlefcTBHTENbHO, ueM
MEHbLUe OTBePCTHe AHadparmbl, TeEM MeHbllIe CBETA IPOXO-
IHUT yepe3 OOBeKTHB M TeM Gojbluee BpeMsl 3KCIOHHPOBA-
Husa. BriBalor cayuyan, Korga Agst Ou€Hb MPO3PAUHBIX Hera-
THBOB IPHXOJHTCA NO/Ab30BaTbCs AHadparmMoi 22 uau naxe
menbue. OHAKO Meyarts npH Tako# avadparme Moxer
npuBecTH K orpuuartenbHomy sdpdekry. Takum obpasowm,
Jiy4duJHe pe3yJibTaThl MOJNYYaoTCH NpH AKadparMHpOBaHHH
00beKTHBA HA [ABE CTYNEHW M0 OTHOLIEHHIO K MaKCHMalb-
HOMY OTBEDCTHIO.

Hapens yBenHuHTeNb Ha pe3KocTb (06f3aTeNbHO NPH
NOJHOCTBIO OTKPBITOH paMadparme), 3aanadpparmupyire
ero H caesaiTe Npo6GHBLIH OTNEYATOK HAa HeOOJNbIUOM JHCTE
¢dorobymaru. CyliecTBYIOT HECKOJBKO CNOCOGOB MOayye-
HHA npobGHbIX oTneyaTkoB. CaM s1 6epy MaJleHbKHH Kycouek
6yMardn M 3KCNOHHUPYIO €ro Mo COGCTBEHHOMY YCMOTpe-
HHio. B coyuae owHOKM MeHAI0 BpeMsi 3KCIOHHPOBAHHS.
EcTe W japyro#i MeToa CTYNeHUYaToro 3KCNOHHPOBAHHA.
Bepercs nosocka ¢poro6yMaru 1 SKCNOHUPYETCs MO3TAMHO,
CAHTHMETp 33 CaHTHMEeTpOM. 3aTeM MOJOCKA NPOSABJAETCH
H PUKcHpyeTcs uesHKoM. I1o Heli MOXHO BhIOpaTh BpeMsi
3KCMO3HUKH.

Camo co60ii pasymeercsi, UTO BCE 3TH OMepauHH Ipo-
XOAAAT TPH KpacCHOM CBEeT€ B IOJHOM COOTBeTCTBHH C
HHCTDpYKUHeH mo npossieHdlo ¢otobymaru. Ecan y Bac
BO3HHKHET [OJ03PEHHe, YTO OH MOXeT 3acCBeTHTs (oTO-
6ymary, npoBenHTe CAeAyIOUIHA TNPOCTOH 3IKCNEPHMEHT!
B TOJIHO# TEMHOTe MOJIOXHTE MOHETY Ha Kycouek ¢oro-
6ymard, HaxoAsLEHCR Ha 3IKpaHe (OTOYBENHUMTENR, H
BKJIOUHTE KPAaCHBIH CBET (KOTOPbIH MOXKeT ObITh H OpaHxe-
BbIM, XKeJATbIM HJIH KOPHuHeBbIM). Uepe3 HeCKObKO MHHYT
NPOsIBHTE H OTGHHKCHPYHTE 3TOT NPOoOGHBIA oTneuarok. Ecau
KPaCHbIH CBET He OTBeuaeT CBOEMY Ha3HAUEHHIO K 3aCBeYH-
BaeT Qorobymary, nocje nNposiBjleHHA H PUKCHPOBAHHUS Ha
npo6GHOM JIKCTKE, TaM, rae 6bl1a MOHETa, CTAHET 3aMeTHbIM
6esoe naTHO. Ec/ad Xe OH He 3acBeuMBaeT CBETOUYBCTBH-
TeJbHBIA MaTepuas, Becb JUCTOK Oymaru Oyner 6esoro
LiBETA.

[Tocne onpenesieHnst npaBUABHON BBIJEPXKKH Bbl IIPHCTY-
naeTe K MeyaTH H NPOAIBJEHHIO (CM. peuenTsl NPOsABHTE-
as Ha ctp. 75—77). B xosopHo# snabGopaTopHy OOBIUHO
NMPHXOAHTCA MOAOTPeBaTb pPAacTBOPbl H MNOAAEPXKHMBATH
HYXHKYIO TeMNepaTypy C MOMOULbIO HarpeBaTesbHbIX MNpPH-
6opos. JKenaTesbHO, 4TOObl MPHGOPHI GblNK CHAGKEHbI
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yCTpOHCTBAMH peryJHpOBKH Temmeparypbl. B npoTusHOM
c/ayvyae NpHAETCS NOJOrpeBaThb OYTbIJIKH € pacTBOPAMH
B 60/1bLIOM COCYJe C TEeNnJoH BOAOH, a eCJH B J1abopaTopHu
OueHb XOJIOAHO, TO COrpeBaTb H BAHHOUKH, HAJHBaf B HHX
ropsvyKo BOLY.

[MposiBuTenu, copepxalive rUJPOXUHOH YCNEIIHO HC-
MOJIb3YIOTCS TOJNBKO B TOM C/lydae, eCjJH HX Temlleparypa
npesbiwiaer 13°C; ecau Temnepatypa pacTBOpPOB HHXe
HOpMbI, BpeMsi NpofiBJeHHA yBesquuuBaercs. Urobbl noay-
YUThH AEHCTBHTE/NbHO XOPOLIHE OTNEYATKH NMPH HCIONb30-
BaHHH CTAHAAPTHBIX NPOABHTEJEN, HX TEMNEPAaTypa AOJXK-
Ha noasepxusBatbcsd Ha ypoBHe 20°C. Korma remnepa-
Typa pPacTBOPa Bbillleé W CHH3HTbH €e HEeBO3MOXHO, HAIlpH-
Mep, B XAapPKHX CTPaHaX, C/leAYyeT MOJb30BAThCA CNELHANb-
HBIMH [POSIBHTENAMH (CM. pelient Ha cTp. 70). )

Cam npouecc mposiBAeHHSi OTmevaTKa HecsoxeH. [las
HavaJja nposs/siiTe MO OJHOMY OTIeuaTKy. Brnocnencrsuu,
npHo6GpeTsl OMbIT, Bbl CMOXeTe B Cjyuyae HEOGXOAHMOCTH
o6pabarbiBaTh OLHOBPEMEHHO ABaAlaTb 4eThipe OTMHe-
4aTKa B ONHOH BaHHOYKE H MOJYUYaTb XOPOWIHEe pe3yJbTa-
Tol. Tlocne 3KCMOHHPOBAaHHA ONMYCKadTe CYXOH OTMEYaToK
B BAHHO4KY 3IMYJbCHOHHOH CTOPOHOH BHU3. Korma on
MOJIHOCTBIO MPONHTAETCS NPOSBHTENEM, €r0 MOXHO mnepe-
BEDHYTb C MOMOLLbBIO MHHLETA ¥ NPOACJKHTDb NPOSIBJEHHE
B TeyeHHe peKOMeHIOBaHHOro BpemeHH. Bo Bpems mnpo-
AIBJIEHUS1 HYXKHO CJIeT'Ka MOKAUYHBATb BAHHOUKY H3 CTOPOHbI
B CTODOHY.

doro6ymara MmouTH BCeX COPTOB AOJXKHA HAXOAMTbCA
B nposiByTesie NpH Temnepartype 20°, kak MHHHMYM, IBe
MuuyTol. [lpu Gosiee KOpPOTKOM BpeMeHH NpPOSBJEHHS
MA0X0 npopabaTuiBalOTCH TEHH W TOHAJAbHAS rpajauus
OCTaBJjsieT XKeaaTb Jyullero, TOrAa Kak nepenposiBjieHHe
CHHMKAeT KOHTPaCTHOCTb CHHMKA.

Koraa nposiBieHHe 3aKOHUeHO, BbIHbTe OTAEYATOK H3
BAHHOUKH MHHUETOM H ONYCTHTE €ro NPUMEepHO Ha AeCSATb
CEKYHIlL B KHCJAYIO CTOM-BaHHY (cM. peuenTt Ha cTp. 78)
I1pu 3TOM XHMHUeCcKas peaKUHs 3MYJAbCHH C NpOsIBHUTEJeM
cpa3y xe mnpekpaTutcs. B pe3syaprate Ha dortorpaduu
He GyleT NSATeH H NPOMJIHTCS CPOK CJAyXObl Caeiyiollero
pactsopa — ¢uKcaxa {(cM. peuent wua ctp 78), KoTO-
pbIH 6LICTPO MOPTHUTCSH NMPH MONAafaHHH B HEro MpPOSABHTEJS.

IMocne storo ortneuatok nomewaior B ¢Purcax. He
CTOHT OCTaBJAATb e€ro B (HKCAXe A0Jblle, YeM HYXKHO.
Ecau Bbl nonb3ayerech huKcaKeM Ha OCHOBe THOCYJabdaTa
HaTPHSA, BIOJHE NOCTATOYHO AECATHMHHYTHOH BbidepXKH.
Bosee Toro, mpn cBexxeMm (HKCaKHOM pacTBope H Temne-
patype He HHXe 15° mocrarouno paxe 5 muHyr. boicerpo-
NeHCTBYIOWUHA (HKCaX B KOHUEHTpauuH 1:4 3akpengser
CHMMKH 32 ABE MMHYTbl, B KOHLeHTpauuH 1:9 — 3a 3—
4 mMuuyTbl. HepoduxkcHpoBaHHble CHHMKH MJIOXO COXPaHsi-

IOTCH, a 3aJepXKa B CHJBbHO KHCJIOM (pMKcax(e NPpHBOAHUT



K UYAaCTHYHOMY OCNAabJEHHIO H300pa’KeHHsi Ha CHHMKaX.
Kakum Obl THMOM (PHKCa)ka Bbl HH I10JIb30BAJIHCh, HYKHO
BpeMsi OT BpEMEHH MeHfTb IOJIOXKeHHe OTNE4YaTKOB B
BAaHHOUKE, a TaKXe CJeAHTb, YTOGbl OHH He CJHNAJHCh.
Ecan orneuartku nexar Kyuel, HEKOTODble H3 HHX MOTYT
0Ka3aThCA HelO(HKCHPOBAHHBIMHU TOJHOCTBHIO HJH YaCTHY-
#Ho. [Tlocae ¢ukcHpoBaHHS OTHEYATKH cCJelyeT XOpoulo
NPOMBITh, M0 BO3MOXKHOCTH, B MpOTOuHOH Boae. Ecau npo-
TOUHOH BOAbl HET, OTNEYATKH NPOMBIBAIOT B YHCTOH BOAe
B TeueHHe Mosyuyaca, MeHsis ee 1o KpakHeHh Mepe pas
ABeHaauatb. HegocTtaTouHO npoMbIThie OTHEUATKH OYeHb
6bIcTPO TycKHeloT. Kpome Toro, npu cyuke njaoxo NnpoMbl-
ThIX OTMEYATKOB B MALUHHE TNPHXKHMHOE [OJOTHHILE
NpONUTLIBAETCSt (PHKCAXKEM M OCTaBJAET MSTHA HA APYrHX
OTIIeYaTKax, a B KOHUE KOHLOB pa3pyliaeTcss MOA AeHcT-
BHEM KHCJIOTBHI.

dororpadnl, HCHBITHIBAIOLIHE HEAOCTATOK BOAbI B CBOHX
N1a6opaToOpHsAX, MOTIYT BOCNOJB30BATLCSA XHMHKATOM, KO-
TOPbIH HA3bIBAETCS «PA3PYHIHTENb» PHKCAXKA H BbINYCKAET-
ca ¢upmoit «Kogak». C ero noMolibio MOXHO NPOMBIBATH
OTNEUAaTKH, NJIEHKH H NJIaCTHHKH ropasfo 6bictpee. MHorue
KOMMepueckHe OTONPEANPHATHA NPHMEHSIOT 3TOT [pe-
napaTt AJs YCKOPeHHsI NMPOMbIBKH KaK HEeraTHBOB, TakK H
NO3HTHBOB, XOTS Y HHX LOCTATOYHO BOAM.

TiaTenbHO NPOMBIB OTIHERATKH AJS YRAJEHHS] OCTAaTKOB
¢duKcaxa, UX HYXHO BbICyWHTb. [lpH cylike moprperHo#
(poTO6yMAaru ¢ THCHEHOH, IJagKOH HW/IH MOJAYMaTOBOH Mo-
BEPXHOCTBIO Jy4llle BCEro PA3JIOKHTD OTNIeYaTKH H306paxe-
HHeM BBepX Ha ¢ororpaHUYECKOH MNPOMOKaTeNbHOH Oy-
mare, UMCTOM MOJOTEHLE HJM Kycke TKaHH. [locse cyuiku
OTNEeYaTKH KaK Ha TOHKOH ¢oTobymare, TaKk M Ha KapToHe
MOXHO pPa3raafiiTb TeMJbIM YTIOFOM HJH, OCTOPOXKHO
JepXa OTMeyaTOK 3a YroJioK, NMpPOTSHYTb €ro NOA 4HCTOH
NJacTMaccoBOi HJH JAepeBsHHOR JauHedikol. [Has srtoro
HY’K€H OIMBIT, HO, HEMHOrO MOTPEHHPOBABIUHCD, Bbl JIETKO
nosiyuHTe aGCcoNIOTHO POBHBIK oTmeuaTok. EcTb # ewe oauH
crnoco6: [MOJIOXKHTe OTNEeYaTKH H306pakeHHeM BBepX Ha
MJISHUEBATEe/Nb HJH CYUIHJbHbBIH rpecc Tak, 4To0bl 3MyJib-
CHOHHasl CcTopoHa Oymaru Obiia obpalleHa K MOJOTHHULY,
a He K naactuHam. [Ipu 3Tom crnocobe pacnpsiMyieHHs
OTNEYATKOB MJACTHHbl JAOJXKHB ObITh TOJMBKO CJerka
NOAOrPeThI.

Tasnyesanue

InadueBast G6ymara 06o/biie BCEro NOAXOAHT [JIf H3ro-
TOBJAEeHHS OTOTpaduil, NPeLHA3HAYEHHBIX AJS KypHa-
JoB H raser. O6bluHO Takaa 6ymara Bbinyckaercs Ha Ge-
JNoH ocHoBe. [nsAHUEBYIO 6yMary MOXHO CYWHTb TeM Xe
CMOCOOGOM, 4TO M HErJIAHUEBYIO — Jyulie R06UTbCA BJecTs-
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ue# rasgHUeBol noepxHoCTH. OnHH poTorpadbl — H3roTO-
BHTE/NH KJHIUE TPEeAnoUHTaloT TASHIUEBble OTNeYaTKH,
apyrue mobar paborath ¢ MaToBOi Gymaroi.

CyliecTByeT MHOTO METOLOB NOJYUYEHHSI BLICOKOrO TJISIH-
ua. Jlyuwuii U3 HuX — rasHUeBaHHe Ha cTekae. K coxa-
JIEHHIO, 3TOT NPOUECC 3aHHMAaeT NOBOJBHO MHOTO BPEMEHH
M MO3TOMY ceffyac He noJb3yercs mnonyaspHocTbio. Ho
€C/1¥ Bbl XOTHTE MOonpo6oBaTh OTIIAHUEBATb BALIH CHUMKH
3TUM CNoco6OM, BaM MOryT MPHIOAHTBCH HECKOJbKO CO-
BeTOB. 3epKaJsbHOe CTeK/J0 [aeT Jiyulude pe3yabTarhl,
yeM JucToBoe. [lepea Hayanom paboThl HYXKHO TLLATENBHO
BbIMbITb CTEKJ0 C MbLJIOM HJH APYIrMM MOIOUWHM BeLLeCT-
BOM. 3aTeM €ero XOpoOLIO MPOTHPAIOT CMEChio NYeJHHOro
BOCKA H TajbKa. CMech HAHOCAT Ha CTEKJO MSITKOH UHCTOH
TPSNOYKON W CTHpAIOT APYrof Takoh e Tpanodykoi. Mox-
HO TaKxKe BOCMOJb30BAThCHA CMNelHaJbHBIM PACTBOPOM NS
rAsiHUEBAHHA M3 Oblubefl ’Kenuuw, KOTOPHLIH mpojaercs
BO MHOTHX MarasuHax (oTtonpuHaanexHocreit. [lpore-
peTb pPacTBOPOM BbIMBITOE CTEK/AO HJHM BbIAepXKaTb B Hem
OTMEeYaTKH B TEe4eHHe HeCKOAbKHX MHHYT. [locse 3toro
MOKpble OTNEYaTKH pacKNalblBalOT H3006paKeHHeM BHH3
Ha CTEKJO, HAKDbIBAOT KYCKOM MaTepHH HJH INPOMOKA-
TeJbHOH OyMarh W npoKaTulBalT Bajsnkom. OTneuatku
HYXHO OCTABHTb HA CTEKJe HAa HOUb B MOMEILEeHHH, 3allH-
LLEHHOM OT CKBO3HSIKOB, HJIH HAKPbITb HX TOJCTOH TKaHbIO.
YTpoM OHH LOJXKHbl JIEFrKO OTCTAaTh OT CTeKJa. JTOT Cro--
co6 naeT BbICOKOKAYECTBEHHbIH T/IsiHEL, KOTOPOrO MPaKTH-
YECKH HEBO3MOXHO JOOHTHCH KaKHUM-NHGO APYTHM METO-
nom. CTeKJIO HYXKHO OYMILATL W MPOTHPATb 3aHOBO NS
KaKAOH naptuu ¢otorpacdui.

Ceiiuac LIHPOKYIO NONYJASIPHOCTb 3aBOEBAJIH 3JIEKTPH-
yecKHe IVISHUEeBaTe u C MJAOCKHMH MJACTHHAMH H [VIAHUe-
Batean GapabGannoro tuna. Jlnsg ¢otoniobutenelt Bnonte
MOAXOAAT TJAAHLUEBATeNM C MJACTHHAMH, Aas npogec-
CHOHAJbHBIX Lesed — annapaTtbl 6apabGanHoro tuna. Ba-
pa6GaH HJIH NAacTHHbI 6bIBAIOT H3 HEP)KaBEIoLLeH CTalH HIH
METaJJIH4eCKOro XpoMHpoBaHHoOro aHcra. O6a Tuna risiH-
ueBaTesel 06ecrneynBaOT XOPOLIHE Pe3y/bTaTbl APH YCJO-
BHH NPABHJLHOIO C HHUMH OOpalUEHHS.

[lepea rasHueBaHHeM OTNEYATOK BBLIHMMAKT H3 BaH-
HOUYKH N0CJae mnoc/aeHedl NPOMBIBKH, NAIOT CT€4Yb BOJE H
NMOMeUlaloT 3MYJAbCHOHHOH CTOpOHOH HKa 6apabGaH HJH
NAacTHHBL rJsiHUueBaTeqsi. OTnedaTkH HeOGXOAHMO MpOKa-
TaTb BaJHKOM, a 3aTeM NpHXaTb K 6apabaHy HJH MIACTH-
Ham nosoTHuuweMm. Ecau B BauleM pailoHe MsArkas Boja,
Bbl MOJYYHTE JOCTATOYHO XOpOwHH riasiHew 6e3 0colbix
xqaonot. Ecau Boaa »kecTkas, TO Jayuyuie ﬂpeﬂBapH—‘
TeALHO TNPOMBITH OTHEYaTKH B PacTBOPE TASHUYIOLLEro
BeulectBa. Ectb M Apyroi cnoco6: no6aBbTe OKOJIO IUECTH
Kanejb MOMILEH MHAKOCTH WIH [OBEPXHOCTHO-3aKTHBHOIO
BELECTBA HA JUTP BOAbl H OCTABbTE OTNEYATKH B 3ITOM



pacTBOpe Ha HECKOJbKO CEKYHI HEMOCpeACTBEHHO Nepen
rJasHUEBaHHEM.

HoBblit rasHueBaTeNb MOXKET MOHavyaly pAaBaTb He-
YAOBJETBOPHTENbHbIE pe3yabTathl. UYTo6bl «06KaTaTb»
HOBble NJACTHHbl WAW OGapabaH TrJsiHUEBAaTess, Jyudlle
Bcero mnporeperb ux 509 pacTBOpOM aMmMHaka B MeTH-
JJOBOM CIHPTE HJH NOJMPOBANbHOH >XHIAKOCTbIO AJf Cce-
pe6pa. Kpome ToOro, orneuaTkd MOXKHO IPOMbIBaTb B
pacTBope, KOTOpPbI# fi pPEeKOMeHAOBaJ ynoTpebJaTb MNpH
rAfIHUEBaHUH Ha cTekje. Bckope nmnacruubl uan 6apaban
Ballero rJsiHueBaTtesass OyAyT B OTJUUHOM COCTOSIHHH.
Tem ne menee, s1 6bl NOCOBETOBAJ Pa3 B HENENIO YUHCTHTb UX
KaKHM-1H00 H3 yKa3aHHbIX Bbillle CMOCOOOB.

Hekoropble ruasiHueBaTesNd CHaGXeHbl TEPMOMETPaMH.
HauGonee noaxomsiwiaa Temneparypa Adst GOJbUIMHCTBA
THOOB rasitHueBOW Gymaru okosno [10°C, oaHako ONTH-
MaJibHyl0 paboyylo TemmepaTypy Bbl ONpeleqHTe TOJbKO
B XOJe NPakTHUeCKOH paboThi.

[nHueBanHe TaKkoH e BaXKHbiii npouecc B hpororpadHy,
KaK W J1060H Apyro#l, H BpeMsi OT BpeMeHH 3JeCh BCTpeua-
I0TCST TPYAHOCTH. YacTHubl MblIH B BOAE, KOTOPOH BbI
NPOMbIBA€TE OTMNEYATKH, MOTYT OCTABHTb HA HUX HEOTIJISIH-
uoBaHHble NATHA. [1pHUMHY TOSBAEHHS 3THX MATEH JIETKO
OnpenequTh C MOMOLUbIO YBEJHUHTENBHOIO cTekaa. Moryr
MOSBHTLCA Pa3BOAbl, HAaNOMHHAIOLUHE PHUCYHOK Ha Mop-
CKOH DaKyllKe;, NMPHYHHA 3TOro — JHOO CAHIUKOM CyXHe,
AU6O CJAHILKOM MOKpble OTnedyaTkH. Dbosbiuine y4acTku
HEOTrJIAHUOBAHHOH MOBEPXHOCTH Ha ¢ororpadusix 06b-
ACHAIOTCA TEMH K€ MPUUYHMHAMH, a TAKMKE 3HAUMTEAbHbIM
OTKJOHEHHEeM TeMIepaTypbl nnactuH (6apabana) B Ty HJH
#hy1o cTopory. Boobuie roBopd, mioxo# rasHen — oBbiuHO
c/eNCTBHE Kako#-1u60 ownbku dortorpada, U BUHUTL ¢o-
TOOYMary B TaKHX CJIydyasX He CTOHT.

[locne TOro Kak oTmevyaTKH OTCTAJMM OT MAACTHH HJH
fapabaHa rifHUeBaATeNR, HX MOXHO Pa3NOXKHTb H300pa-
HEHHEM BBEDX Ha Kaxko#-1uBO XOJONHOH MOBEPXHOCTH,
H BCKOpE OHH BbiMpsimsiTcA camu no cebe. [locae rasHue-
BAHHA OTMEYATKHM CaMH OTCTAIOT OT MJACTHHBL HAu Oapa-
6aHa, HIH HX MOXHO CHsATb, OCTOPOXHO NOTAHYB 3a yro-
gok. Hn B Koem cayuae He nbiTalTech OTOpBAaTh OTIe-
4aTOK CHJOH: B XYAIIEM CJyydae Bbl HX IOPBETE, B AyUllEM —
MCIIOPTHTE T[SAAHLEBYIO MOBEPXHOCTD.

OBPE3KA CHUMKOB U HAKJIEMKA HUX
HA NTOAJIOXKY

3auactyio 6biBaeT Heo6xoaHmo obpesats Gororpaduio
C OIHON HJIM ABYX CTOPOH, O/HAKO OT 3THX, B CYLIHOCTH,
JMUIHKX Ornepauuii N0BOJNBLHO Jierko H3faBuTbcs. Muoroe

OBPE3KA CHUMKOB U
HAKJEPMKA HX HA MOANOXKY

53
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3aBHCHT OT TOrO, HACKOJbKO aKKypaTHO Bbl KJaajeTte
¢oToB6ymary Ha 3KpaH WJ/H KaAPHPYIOILYIO PaMKy YBEJH-
yuTeas. B MoeH cTyaMH npakTHUeCKH He NpHXOAMTCH 06-
pesaTh CHUMKH. Kak Obi TO HH OblJO, €CAH 3Ta OmepauHs
HeoOXoaMMa, Jyulle BCEro AeJaTb ee C NOMOLLbIO Pe3aKa.
Kpas ¢doTocHHMKa MOXHO Takxke o6pe3aTb O CTaJbHOH
JMHEHKE OCTPHIM HOXOM Aas Oymard.

PoTobymara pasnd4HbIX OTTEHKOB M C PA3JHUHBIMH TH-
naMH NOBEPXHOCTH OOLIYHO BbIMYCKAETCA ABYX PAa3HOBMA-
HOCTEH — TOHKas M KapToH. Bo-nepBrix, ToHKasn Gpotobyma-
ra He nNpo4yHa, H €e MOXKHO JIerko NMoBpeAHTb. Bo-BTOpbIX,
XO0Ts1 (OTO3MYAbCHA HAa Oymare ob6oHWX BHAOB OJHMHAKOBA,
KapTOHHaf OCHOBa CO3AaeT BrewaTseHue, uto QorooTne-
YaTOK, BBHIMOJHEHHBbIA Ha HeHl, ylauHee M KadyeCTBEHHee,
HEXeNH Ha TOHKOH Gymare. IIpH QOTOMOHTaxe U penpo-
AYUHUPOBAHHH PA3HHMLA MEXy BHAaMH Oymaru He HMeeT
CYULECTBEHHOrO 3HAYEHHSA, OAHAKO POTOCHHMOK Ha KapTOH-
HOl Oymare cmorpuTcsi Jydule Osarofaps ee OGosibiuedt
nnotHocTH. MHOrAa OQHMH M TOT e OTMeyaTok Ha PasHbIX
BHAAX OyMaru BbIrIAJUT COBEPLIEHHO NO-Pa3HOMY, OHAKO
3TO ualle BCEro 3aBUCHT OT YCJOBHH, NMPH KOTODPbIX Bbi
CMOTPHTE Ha CHMUMKM. Korma. ormewarku npeaHasHauyeHbl
LI H3TOTOBJIEHHST ¢ HHUX (OTOKONHH (CM. CJAeYIOLLYiO
raBy), MNpeAnoOYTHTENbHEE NOJAb30BaThes (otobymaroh
Ha KapTOHHOH OCHOBE HJIM HAKJeUBaTb TOHKYIO hoTOGYMAry
Ha NOMJOXKKY.

OTneyaTKH Kak Ha KapTOHe, TakK W Ha TOHKOW Oymare
MOXHO NPHKPENHTHL HA MOAJNOKKY MHOTHMH CMOCOBaMH.
B npodeccuonanpHoi GoTorpaduu 310 A€NAIOT NPH PETyLWH
AJS Nocaefyowero paamyoxenus. Hoseltwuh meron na-
KJNEHKH OTNeYaTKOB (KOTODbIH A, KCTATH, HE CHUTAI0 HAUMYU-
LUIMM) COCTOHT B HCMO/Jb30BAHUH KJes B a3P0O30JIbHOH yna-
koBke. MeTon BMOAHE YAOBMETBOPUTENEH C TOUKHU 3peHHS
MPOYHOCTH COCAMHEHHS, HO 51 HEe YBEPEH, YTO KJlel He BauseT
Ha COXPaHHOCTb M3ob6paxkeHus, ocobeHHO npu pabore ¢
uBeTHbIMH oTorpaduamu. OH oueHs yaobew, Koraa padory
HYXKHO caenatb ObICTPO.

Cyxas nakaeiika bororpacduil Ha MOANOKKY C MOMOLUBIO
CHeUurasbHoro npecca HiaH OOLIKHOBEHHOrO YTIOra LWHPOKO
NpUMEHAJIACh B TeueHne mMHorux Jjer. [Ipu Takom cnocobe
Kak u4epHo-DeJsble, TAaK H LBETHble OTMEYaTKH OCTaITCA
B UEJOCTH W COXPAHHOCTH, M fi CYUTAIO, 4TO 3ITO CaMbIHt
Jy4IIHH MeTOA. [loaroroBneHHple AAA HakAeHKH GoTo-
rpaduu  HOMKHBL 6bITb aBGCOMIOTHO CYXMMH, €C/AH OHH
OTCLIPEJNH, MX HYXKHO MOACYWHTb C MOMOULbIO TJAHUEBA-
TeJA WAH CYWHJbHOH MalMHbl. TIpH Cyiike HersisiHUOBBIX
OTMeYaTKOB HX CJeAyeT NOMellaTth H300pa’KeHHeM BBEDX,
TO eCTb JIHUEBOH CTOPOHOH K NPHXUMHOMY MOJIOTHHLLY.
Cyxasi Haklieflka NPOM3BOAHUTCS C MOMOUIbIO CMELHANBHOrO
MaTepHaJ/a, OCHOBHbIM KOMIOHEHTOM KOTOPOro $IBJAETCH
wesnak. C NOMOIUBIO FOPSYEr0 METAMJIHUECKOTO WHCTPY-
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CITINY

MEHTa (Jydlue BCEro HCHONb30BaThb NAsIbHHK) 3TOT Ma-
TepHaJs TNpHKpennasieTcst B ABYX-TPeX MecTax K 06G0DOTHOH
cropoHe ¢ororpacuu. Tenepb OH He OTK/ICHUTCA OT OTO-
rpadHu BO Bpems cjeaylollel cTaiuH 06pabOTKH.
OTneuaTok u NMpHKpENJEHHBIH K Hemy maTepuas ofpe-
3al0TCA TakuM 06pa3oM, uToObl OHH OblIH OJHHAKOBOIO
pasmepa H HMeJaH DOBHble Kpasi. [enepb HYXHO MNOAro-
TOBHTb NOAJNOXKY. [sis 3Toro ee noMewampT B npecc,
uTOObl HCTIAPHTL OCTATKH BJArd; AJS 3TOH M€ UeJH MOX-

HO HCNONBb30BaTh yTior. Ecan noanoxka abCosioTHO
cyxas, 3Ta onepauusi, KOHeuHO, He HyxHa. [lomecture
dororpaduio BMecTe ¢ LUEJNAYHBIM OCHOBAHHEM Ha

NOMIOXKKY, Kak BaM HYXHO, TMPHKpenuTe ee K ¢ororpa-
(HH C NOMOIUIbIO NAasiyIbHHKA, KaK OblJIO OMHCAHO BbIlE,
MOJIOXKHTE MNOJ Mpecc H YCTAHOBHTE HeoOXOAuMOe AaBJje-
HHe H Temnepartypy. Dosee peTasbHble pekoMeHmauHu
laBaTb TPYAHO, TaK Kak pabouee naBJeHHe H TeMmnepaTrypa
I/l pPa3HblX NMPOLECCOB DA3JAHYHBI.

Ecau Bbl Mosb3yerech 3JeKTPHUECKHM yTIOrOM, MOPAAOK
MOArOTOBKH OTMEYaTKa K HaKJEHKe OCTaeTCA MNPEeXKHHUM.
[Tonoxute TONCTBIA KYCOK KapToHa Ha Kakoe-HUOyIb
HaJeXHOe OCHOBAaHHE, HANpHMep KYyXOHHbIH cToa. Ecau
KpbllUKa CTOJIa JepeBAHHAs, NPHKpPENnHTe K HeH KapToH
KHOMKAaMH, 4To6bl OH He ckKoab3ua. Harpeiite ytior no
BbICOKOH TeMmepaTypbl H MNDHXMHTe ero K dororpadpun
C MOAKJEECHHbIM LIEJJdYHbIM MAaTepHaJsoM, NpeABapHTeNb-

®ou B 3TOH pekNamMHOR GoTo-
rpadun Gbiit 3aKpaluen 6eno#
ryawbto. CHUMOK CRenaH Ha
¢poronnacture «Hapopa R20»
annapatom «M P.P.» popma-
Ta 10X 12 ¢M ¢ 0O6BEKTHBOM
«llineiinep Cummap» 150 mm;
pbiaepxka — | ., anagppar-
ma — 22,0. [1posBuTens —
«HUandopa 1D-2».
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HO HaKpbIB €€ JIMCTOM UMCTOH MPOMOKAaTeJbHOH OymarH.
Bcsi onepauusi 3auuMaer 1—2 muuytol. Ecau Temneparypa
HEeJ0CTATOYHO BbICOKA, OTMEYATOK HE MPHKJAEHTCA K MOA-
JIOXKKE, a ec/M YTIOr neperper, weanak ObICTpo pacnJaa-
BHTCAl W BNHTaercss B ¢dorobymary. B stom cayuae euwe
He BCe IMOTEpPAHO: BO3bMHTE HOBbLIH JIMCTOK WeJJIaKa H
HauyHHTe BCe cHayana. Bce onepauHn NpHXOAHTCS NOBTO-
PATb CHOBA W B TOM CJyuyae, KOTLAA Bbl HENPAaBHJIbHO
BbIOpaJH TeMnepaTypy HAH BpeMs BbIAEPXKKH B Ipecce.
HMuorna nocne HakjJelkd H3-noa ¢ororpaduu BbITJASAbI-
BAeT TOHEHbKAA I10JIOCKA ll1ennaka. Ee MOXHO OCTOPOXKHO
o6pe3aTb HOXXOM.

EcTb ewe oAHH cnoco6 HaKJAEHKH, KOTOPbIA OCOGEHHO
XOpoW AJIsi OTNEYATKOB MaJIeHbKOTO pa3Mepa, a Takxe
npu Hakjaeilke dororpaduit ana perywu. B 3ToM cayuae
NOJIb3YIOTCA XHAKHM PEe3HHOBbIM KjeeM. Boablinm pocto-
HHCTBOM 3TOTO KJ€ER, KOTOpPOE B 3HAYHTEJIbHOH CTENneHH
H Onpeje/sieT ero nonyJaspHOCTb, ABJAAETCHA TO, 4TO B CJAY-
yae OWHOKH WM NPH BPEMEHHOH HakJelke dortorpaduu
MOXHO JIErKO OTKJIEHTb, He NoBpeaAnB uX. Crnoco6 nakaeiiku
npoct. HyKHO HaHecTH kel TOHKHM pPOBHbIM CJOEM Ha
NOMJIOXKKY H. Ha 06paTHYIO CTOPOHY (POTOrpadHH H JaThb UM
NOACOXHYTb MHHYT LeCsiTb. 3aTeM NpuxkaTb (ororpagHio
K NOJIOXKE C MOMOLLBIO YHCTOrO KycKa maTepHu. Ecau Bbl
HakJeuBaerTe ¢HoTOrpacuio JHIL BPEMEHHO, OCTaBJSHTE
Ha MOACBHIXAHHE Kjesi He Gosiee naTH MUHYT. [lpu Hakaelike
no Kpaam ¢ortorpacdud  BHICTYNAIOT Kanelbkn Kaes,
KOTOpbIe JIeTKO Y6paTh YUMUCTHIM JIaCTHKOM HJH MPOCTO pPY-
KOH.

He 3a6biBaiiTe, 4TO pe3HHOBBI KJEH JIETKO BOCNAAMEHS-
eTcs, U BO BpeMs paborbl He KypHTe. He nosb3yfitech 0Gbik-
HOBEHHBIM KaHUEJAPCKUM KleeM — KHCAOTa, CoAepHxalas-
Cfi B HeM, HCNOPTHT ¢oTorpadHio.

PETYWDb

Petywb BblnonHAETCSH Kak Ha8 HeraTuBax, Tak v Ha OTMe-
yaTKax M Tpedyer Goabworo onbita. M3 npunaanexHocrei
A1 PETYUIH OTMEYaTKOB HYXKHbl HECKOJbKO XOPOWHX KO-
JIOHKOBbIX KHCTEH, 6e1as 1 yepHas ryatb, KOTOPYI MOKHO
CMELLHBATD AJ5 MOJAYUYEHHst PA3HbIX OTTEHKOB CEPOro 4BeTa,
He6OobIIONH NaHUET, HECKOJBKO KapaHialwel pa3Hol TBep-
LOCTH M Ha)pauHasi Gymara, utoObl TOHKO 3aTadydBaTthb
OCTpHe KapaHpawa. Kpome Toro, o63aBefHTECh MaJeHb-
KOH MaJUTPOH HJM OTJesbHbIM GJI0AUEM AJS CMELIHNBAaHHS
6es0l M uepHOH ryau.

[1pu peTywy 0TNE4aTKOB MOXET TMPHrOAHTLCA H MyJb-
Bepuzatop. OH aeflcTBYeT Mo TOMY € NPHHUHWNY, UTO H



a3po30ab. BoablIHHCTBO M3 HHX CHAGXEHbl MOTODPYHKOM,
HO HEKOTODble MPHBOAATCH B AeHCTBHE HeGONbLINM DYUHbIM
HacocoM. [lynbBepH3aTtop B OCHOBHOM HCIOJb3YeTCA A1A
HaHeceHHWs peTywH Ha OOJbluHe ydacTku (HOTOOTHeYaTKa
1 obecrneydBaeT TaKOe POBHOE MOKPLITHE, KOTOPOE NMPAKTH-
YECKH HEBO3MOXXHO MOJNYUHTb KaKUM-IHOGO APYrHM Croco-
6om. Hactu dorooTneuaTka, KOTOpble NMpPHAETalOT K 30HE,
noanexkawel peTywH, MOXMHO 3aKpHITb CMeUHaJJbHOH
MacKo#t HaH 6yMarod, HIH BPeMEHHO NMOKPBbITh PE3HHOBLIM
KJeeM.

C noMoLlblo peTylWH MOXHO BLIAEAHTH WJH, Haobopor,
MPHIAYUHTD CBETAble MECTA H TEHH Ha dororpadpuu. OnbiT-
Hblit ¢dororpac 6ykBanhHO nejaeT uygeca ¢ MNOMOULBIO
nyanBepuzaTopa: Ha GesobnayHoM Hebe nOABAAITCA
BNOJHE peanbHble 06Jaka, CAMWKOM KOHTpPAaCTHbie [e-
TaaH ¢OTOCHMMKA CMAryaloTcsa, a cjaabble CTaHOBATCH
apue. MHe aoBesnoch BHAEThL PoTorpapuu MOA H ApPYTHe
peK/saMHble (POTOCHHUMKH, KOTOpbl€ BBIIJISAENH M[OUYTH
06beMHbIMH 6aarofaps HCKYCHOH peTylwH ¢ NOMOLUbIO
mynbBepu3aTtopa. IDTOT NPUOOP COBEPLUEHHO HEOGXOMHM
B cTyauu, rae ofpabarbiBalotca M nedartanTcs (oTo-
CHUMKH B OONBLINX KOJAMUECTBAX.

O6DBACHUTL NPOLECC peTYUiM OTMEYaTKOB B KHHre J0-
BOJIbHO TpyaHo. [l Hauasa HYXKHO B35ITb HECKOJBLKO
XOpOWO OTPeTYIIHPOBAHHBIX CHHMKOB, HM3TOTOBJIEHHLIX B
npogeccHoHaNbHOi (HOTOCTYAMH, U NOAb30BAThCA HMH
Kak obpasuom. Jlyuue HCnoab3oBaThb ¢dororpaduu, orpe-
TYWHPOBaHHble 6€3 NpUMEHeHHs My.abBepH3aTopa, a eule
Jiyuule UMeTb MapHble OTNEeYaTKH — OAMH A0 peTyuwH, BTO-
po# nocJe.

PETY b

CHHMOK c/1eBa MOsyUeH ¢ HeoT-
pPeTywHpoBaHHOro HeraTHBa
dopmatom 10X 12 cM, TO ecTb
HeraTHBa HammeHblUlero dopmara,
KOTODbIH MOMHO PETYLINPOBATh
6e3 0cobbiX TPYAHOCTERA,

CHHMOK cnpasa Obll caerka
pachoKycMpOBAH BO BpPEMA
neyaTH, a Takxe TULATENbHO
OTPETYWHPOBAH C TeM, uTOOkI
CraafinTh CAHLIKOM PE3KHE JIHHHUK,
MOPULHHbBI H APYTHE HEAOCTATKH.
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OtneyaTok, KOTOPBIH HY)XHO peTyWHpOBAaTh, Jyulle Ha-
KJEHTh Ha MNOMJIOXKY, OCOGEHHO NpH pafoTe ¢ KHCThIO-
nyabBepusatopom. OTneyaTkn Ha risfHUEBOH Gymare Toxe
MO’KHO DeTYIIHPOBATb, HO Jyullle 3TO AenaTb nepei IVIsiH-
LleBaHHEM.

PeryliupoBaHie HeraTHBOB cefiuac MeHee MNOMYJSPHO,
ueM B NPOLINOM, BCJENCTBHE WHPOKOrO PACNHPOCTPAHEHHUS
MaJsioopMaTHbiX ¢oTtoannapaToB. KpoMme TOro, 3ToT BHA
perywn Tpe6yer 6OJbLIOrO HABBIKA W YMEHHS, W Jyuule
OCTaBHTb HETATHB TAKHM, KaK OH €CTb, YEM OTPETYLIHPO-
BaTh ero nuaoxo. Heratusbl, nonyuyeHHble ¢ 35-MM NJIEHKH,
H paxe HeratuB ¢opmatom 60X 60 MM OTpeTyuwIHpOBaTH
OuUeHb CJIOXKHO, XOTS MacTepa, CHocoOHble 3TO CcHAenaaTh,
BcTpeyaiorcs. B ocHOBHOM peTywinpyloT HeraTHBbi ¢opma-
ToM 10X 12 cM 1 6osee. OaHHM H3 BHAOB PeTYLIH SIBJSETCS
BbICBETJIEHHE 3aJHero NJaHa HeraTHBOB, H, MOCKOJIbKY
OH BCTpeuaercs yallle APYTHX CJyuyaeB H3IMEHEHHS H3006-
paXXeHHs C NOMOULbIO PETYILUH, HAUHY pPaccka3 HMEHHO
C Hero.

Korna HyXHO H306pa3uTb Ha OTmeuyaTke Kak Obl Bpe-
3aHHble fAeTajd (OTOCHHMKOB, TO €CTb, KOIla MalUHHA,
nopTpPeT HMJAH  34aHHe AO/KHbI  OblTb  H300parKeHhl
Ha coBepleHHo 6eqoM (QoHe, 3aKpaAlUHBAIOT HEHYX-
Hbie uacTd H3o06pakeHus Geso# ryauibio nNpsAMO Ha OT-
neyatke. Ho wuaile Bcero 3To [esalOT Ha HeraTHBbe,
06BOAS HYXKHYIO Je€Tajb M0 KOHTYPY M 3aKpawHBas Te
94acTH H300pa’keHHA, KOTOPble He INOJIKHbl ObiTb BHIHRBI
Ha rotoBod ¢ororpaduu. MOXKHO BOCNOJb3OBATLCA uep-
HOH Tyalliblo, HO Jyullle BCero AJs 3TOH LeNH MOAXOAHT
«Poronsiik». IT0 — KpacHas akBapeabHas Kpacka, Ko-
TOPYIO HAHOCAT Ha 3MYJbCHOHHYIO CTODOHY IJIEHOK H MJa-
ctuH. OHa He nponyckaer cBeTa, a Npu HEOGXOLHMOCTH
€e MOXHO CMBbIThb ITOCJIe TOFO, Kak oHa BbicoxHeT. «®oto-
N3HK» J1€rKk0 HAHOCHTb KHCTbIO, KOTOpas 3aTtem ObICTPO
OTMbIBaeTcsl MPSMO MOA BOAONPOBOJAHBIM KpaHOM. 3ta
Kpacka TakXke NpHMEeHsieTcs /I PeTywWwH OenbiXx TOYeK Ha
TEeHeBBbIX yyacTkax HeraruBa. [locse TakoH 06paboTKH
KauecTBO OTIEYATKOB 3HAYHTEJbHO YJYUlIAeTCs.

s peryly HeraTHBOB NMOHaAO6SATCA: KApaHAAUIM pas-
HOH TBEPAOCTH, NAHUET, HaXKAa4yHas Oymara AJs 3aTOYKH
KapaHaaled ¥ TOHKHE KUCTH, YepHbIE, Cepbie H KOPHUHEBbIE
KPACHTENH [/l TOHOBOH PeTYUIH.

OcHOBHafl 3ajava peTylIH HEraTHBOB — 3aTEHUTb He-
HY>XHbi€ CBETJble MeCTa H YAaJHTb C NOMOLUBI JaHUETa
H3JIHIIHHE MJVIOTHblEe YYaCTKH H OJIHKH.

CHauaja paccMOTpHM peTyiis 6e3 NpUMEHEHH TOHH-
poBauus. TIpK peryllH NOAB3YIOTCSH CHEUHAJIbHBIMH Aep-
XKaTelsiMH AJIs  CMeHHbIX rpudeseif, KoTopble AaloT
cample JyyliHe pe3y abrTaThl. BrosHe npumeHum pas ma-
TOBbIX 6ymMar W OObIKHOBEHHbIH KapaHallHbii rpHdenb
XOpOLLero Kayecrsa.



HekoTopble THNbl HOPMATHON NJEHKH HMEIOT LWEpPOXO-
BATyl0 MOBEPXHOCTb CHELHAJbHO [JA PEeTYLIHPOBAHHA,
Ha KOTOpYIO TrpHdeab J0XKHTCS oueHb xopowo. Ecau xe
BaM T[PEACTOHT peTYLWHPOBaTb OObLIKHOBEHHYIO MJEHKY
HJH NJACTHHBI, UM MOXHO NMPHAATbH LUIEPOXOBATOCTL C MO-
MOILBIO CNEUHANbHON XHAKOCTH [/ PeTylLUH.

Peryuis KxapaHnauioM Ha 3aTeHEHHBIX yuacTKax HeraTu-
Ba HAHOCHTCA TOHKHMH MNPSIMbIMH JIHHUAMH HJAH <«BOCb-
MepKamu». VIMeHHO MNocielHHM MeTOAOM U MNOJAb3YITCH
OnbITHBbIE peTyliepbl. B cayuae ownbku peTyuib, ecan oHa
NOKaX>eTCA HeYyAOBJETBOPHTENbHOH, YAAJSIOT C MOMOLLLIO
BbILIEYKA3aHHOU MHAKOCTH H HauWMHAWOT paboTy CHauaJa.
YT0o6b yAA4YHO OTPETYLWHPOBATL HEraTHB N[OPTPETHOrO
CHHUMKA, HYXXHO HMETb COJIMAHbIH ONBIT, & TakXe Koe-Ka-
KHe 3HaHHR aHaToMmuH. BbickabsnBaHue O6a1KOB Tpebyer
eule 6OJ/blIEr0 HCKYCCTBa, ueM pETYLUHDOBAHHEe TeHeH,
a OIWHOKH B 3TOM CJlyyae HCOpaBHTb ropasjo TpyjHee.
OaHaKo CAHIIKOM MJIOTHAN PETYUIb YHHUTOXKAET HA CHHMKE
HHAMBHAYaJbHOCTbL MoaeadH. Ho ecnn K npumepy, 3a-
KAa34HK XOUeT BLINIAAETb HAa AECATb JIET MOJOXKE, UEM Ha
camom aene, pororpad A0/KeH ObiTh B COCTOSHHH YAOBJET-
BODHTb 3TO XKe/laHHe.

ToxoBas perywb B COYeTAaHUH C BbICKaGJHUBaHHEM CJYy-
KHT TEM JK€ LessIM, HO BbLIMOJMHUTDL €€ ropasio CJ0XHee.
HepocraTok 3TOro BHAA peTYWH 3aKNOYaeTCA B TOM,
4TO B CJyyae HeOGXOAMMOCTH ee Heab3fl YAANHTh, HO
OHAa TMOYTH He3aMeTHa Ha TroTOBOH QoTrorpaduH.

KAK OBPALIATBHCH C XMMHUKATAMH

B npopaxe Bcerna ectb pacdacoBaHHbie XHMHKATbL M-
noJb30BaBHe TOTOBbIX cMmeceit ynpoulaer pa6oTy, HO 06-
XOAUTCS TOpasio [A0poXe, YeM TMpH CaMOCTOSTENbHOM
coctasieHuy. bBosbuwivHCcTBO (upM He apenaloT cekpera
M3 pelenToB CBOHX COCTABOB, XOTH HEKOTOPbIE MX FOTOBLIE
BUAbI Npoaykudu, Hanpumep «Ilpomukpoma» dupmbl
«Msfi n Mosiikep» u «Mukpodena» dupmer «Hadopas,
npencTaBasioT coboii KomMmepueckylo Taiduy. [lokynas He-
pacgacoBaHHble XHMHKAThL, J00ad CTyaus Hau QOTONpea-
NPHATHE MOXET CIKOHOMHTb 3HAUUTEJbHbIe CPEACTBaA.
Euie pa3 o uucrore. Bce BaHHbI, cocyabl, Bechl, pa3Ho-
BECbl U T. A. AOJKHbl COAEPKATbCA B abCOJIOTHONH YHCTO-
te. PacchinaBsiuuecss Wi APONHBIUHECS XHMHKATbl HYXHO
yOHpaTb HEMENJIEHHO, TaK KaK OHH BbI3bIBAIOT KOPPO3HIO
MeTaJjJja, a nonajas B OKPYXKAIOWHH BO34YyX, 3arpA3HSIIOT
M NopTAT o6opynoBaHHe W MarepHanbl. Kpome Toro,
BAbIXaThb MeJbYaHilWe 4acTHUbl GOJbIIHHCTBA BELULECTR,
npuMeHsieMblx B @ororpaduu, BpeAHO AN 310POBbA.

KAK OBPAMIATHCHA
C XUMHKATAMH
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Y HexoTOpbIX J01eH Habal0JaeTcsi alneprusi K onpene-
JEHHbIM XHMHKATaM, NO3TOMY MM CJeAYET NOJb3OBATHLLS
Pe3HHOBbIMM DE€pUaTKaMH NpH CMELUHBAHHH PacTBOPOB.
Ulesounbie MatepHanbl, Takue, Kak eAKHH HaTp H eaKoe
Kaau, ReHCTBYIOT Ha KOXKY J1000r0 uenoBeka, U o6pamarncs
C HHMH HYXKHO C OCTODOXKHOCTbIO. XHMHUECKHE OXOrH
OueHb OMNACHBI, H, €CJH LLeJOYb MONajaeT B MOpPe3 HJH
AE3AKHBUIYIO DPaHy, HYXHO HEMEIJeHHO OOGpPAaTHTLCH K
Bpauy. OTHIONb HE JIMILHAS NPelOoCTOPOMXHOCTb — HaleThb
pe3HHOBbIE TlepyaTKM MNpH M[PHrOTOBJEHHH PacTBOPOB,
CcolepKaliuX eAKHH HATPp H KHCJAOTHI.

PacrTBopbl, BKAO42OUIHe B Cebs1 MPOABJAIOLLHE BeILeCT-
Ba, HAanpHMep METON WJIH THAPOXHHOH, MOryT BbI3BATb
pPa3HOBHAHOCTH AepmaTHTa. UToObt H36€XKaTb 3TOrO0, BCeraa
MOHTE DYKH C MblJIOM M TLIATEJNbHO OMNOJACKHBAHTE HX
noa KpaHoM. HacToe MbiTbe PYK BBICYIIHBAET KOXKY, M03TO-
MY 11OCJIe OKOHUYaHKs1 paboThl HY>XXHO CMa3biBaTbh PYKH Kpe-
MOM Ha JIaHOJHHOBOH OCHOBE HJH CreuHaJbHOH Ma3bio,
copep:xallieil ABe yacTH JAHOMHHA H OAHY YacTb OJHBKOBO-
ro macja. 3JTa [OBOJbLHO rycrtas Masb OYeHb ObICTPO
BIHUTBHIBAETCA B KOXY, €CJH NPEJBAPHTENbHO BbIMbITh PYKH
ropsiuell BoAOH. XOpOLUIO TaK)Ke CMa3biBaTh PYKH 3alLHTHBIM
KpeMOM [epej] HayajoM [PUrOTOBJEHHS PacTBOPOB, XOTH
OH M He TNpeNoXpaHfieT MOMHOCTbIO OT AepmarHTta. Ilph
NPOSIBJAEHHH OTMEYATKOB CJEAYET NMOAb30BATLCA MHHUETOM.

Bcerga umeiiTe noa pykoH candetky uiu Oymarknoe
noJsoTeHue. DyMaxHble nojoTeHla Aewesbi U Gonee ynob-
Hbl, yem cajndetkd. [1pu nocrosinno#t pabore B Jsabopato-
PHH Ha NajblLax MOryT NOABHTbCs nsiTHa okucu. Ho storo
nerko u3BexxaTb: Cpa3y nocAe TOro, Kak Bbl HAMOUHWAH
najblUbl B pacTBOPHUTEJE, ONYCTHTE HX B KHCJAYIO CTON-
BaHHY. 3aTeM HeOOXOAMMO TUIATENbHO BbIMbITb DYKH MOA
KPaHOM fepejl TeM, KaK BbiTePeTb HX [OJOTEHUEM.

Cocydet Oana xumuxaros

Hexoropsie doTorpadbl NpefnounTa0T XPaHuTh PACTBOPHI
H XHMHKAThl B COCYAaX M3 TEeMHOro CTekJa, OAHakKo
MI1acTMaccoBble COCyldbl yaofHee, MOTOMY 4YTO OHH He
6blotcA. Kakumu 6bl COCYAaMHd BB HH M[OJb30BAJUCH,
HX HYXHO TILATEJNbHO NPOMbIBATb Nepes TeM, KaK HaJH-
Barb Tyaa pactBop. [Ipu pabore ¢ pacTBOPHUTESSIMH AaxKe
caMbli  He3HAuHTeJbHbIl OCTATOK XUMHKATOB MOXET
BbI3BaTb ObICTPOE  OKHCJEHHEe  CBEXXENpHIOTOBJEHHOIO
pacrsopa. CoasiHan kucaoTa i 509 cnuptoBo# pacTBop
€e CoJlell MoMOraloT Jerko u36aBUTbCR OT ocajka B nabopa-
TopHo# nocyae. [Tocne ynasenus Bcex NATEH U OTJOXKEHHH
XOpOLUEHBKO NPOMOUTE COCYAbl B X0N04HOH Boje. Caeaure,
4TOObI KUCAOTA He monafa Ha JIMLUO U PYKH, a eCJiH 3TO Cay-



UHTCs1, TLLATENBHO BbIMOHTE HX B X0J100HOK Boae. OcobeHHO
6eperuTe rnasa; eciau OpbI3rH KUCAOTH MONAAYT BCE-TaKH
B rsasa, HeMeaJeHHO ofpaTHTeCh K Bpauy.

MepHble cTakaHbl GbIBAIOT 3MaUPOBAHHbIE H H3 HepXKa-
Beouwed CcTajiH, nNpHueM TNOCAeJHHe IpPearouTHTeNbHee.
OcHOBHO# HeJOCTaTOK CTAaKaHOB M COCYAOB H3 HepXKape-
0leHd CTaad COCTOMT B TOM, 4TC XHMHYeCKHE pacTBOpLI
HarpeBalOTCA B HHX MeJIEHHEee H NPOAOJKAIOT HAarpeBaThCs
nocJje TOro, Kak Bbl CHAJIM COCY[ C ra3oBOH TOPEJKH HJIH
37I€KTPONAHTKH. DTO MOXeT Bbi3BaTb HEKOTOpble He-
yao6cTBa A0 T€X NOpP, NMOKA Bbl HE HAYUHTECh NPaBHJIbHO
onpeneasaTb Bpemsa nogorpeBa. Bce MepHble cTakaHbl HYX-
HO COOEPXKaTb B abCO/NIOTHOH 4HCTOTE H MO Mepe Heo6Xo-
JHMOCTH YAAJIATb OCAAOK HAa MX CTEHKaX.

Ilpy B3BeWHBAaHWH Hepac(haCOBAHHbIX XHMHKATOB HH-
KOrjla He KJNajHTe WX NMPSMO Ha YallKy Becos, a MOAKJA-
AblBaiiTe NMOJA HHX JMCT 6ymard. [{sist 3TOro Jyutie Bcero
NoAXOAHMT TyaserHas Oymara. Hesasucumo or pasmepa
6ymaru, KOTOPOH Bbl M10/1b3YyeTeCh, HEOOXOAHMO TOATOXKHTb
APYroil TakoH XXe JIHCT NOJd pPa3HOBEeChl Ha APYrylo yaiuky
BecoB. Becbl M pasHoBecbl HY)XHO conepykaTh B a6coaloT-
HOH uucTOTE.

Tepmomerpol

B MHCTPYKUHAX MO MOJb30BAHHIO HEKOTOPbIMH TePMOMeET-
paMH rOBOPHTCS, Y4TO HMH MOXHO NepeMeLIHBaTh XHMHUeE-
CKHe pacTBOpbl. MHe KaeTcsl, UTO 3TOro JeJaTh He CJAeny-
er. /las nepemellHBaHHsi PAcTBOPOB MPAaKTHUHEE MOJb30-
BaThCsi MAACTMACCOBOH MAH AepensiiHofl nanoukoii. Kpome
TOro, HHOrga ObIBaeT HeoGXOAMMO DACTOJIOYb XHMHKATHI
B CYXOM BHJE HJIH OMYCTHB HX B BOAY, H TOJICTasl NaJjouka
NnofoHAeT A5 3TOH LeJH Jyulle, yeM TEPMOMETD.

HEKOTOPBIE XHMMHKATbBI W HX HA3HAUEHHE

Cnucok Hcnmoab3ylouuxcsi B ¢dororpadHH  XHMHUECKHX
BELIECTB, KOTOPLIH fi NPHBOXKY HHXKe, Na/eKO He MOJIOH.
Bce xumHueckHe BewiectBa HeOGXOAMMO XPaHHTL B 3a-
KpBITOM WKady nofanblie OT AeTed U JIOACH, HE UMEIOUINX
oTHOlWeHHA K dororpadun. CpOKH XpaHeHHS BeLIeCTB
pasJiHuHble, MO3TOMY CJEJHTEe 3a TeM, UToObl He CKamJH-
BaJOCh H3JMHIWHHX 3anacoB. Hekoropeie M3 HHX cnoco6HbI
BINHUTHIBATh BJAry H3 BO3AYyXa; Ha BCAKHH caydyal MJIOTHO
3aKpbiBalTe BCEe COCYAbI, UTOGBI B HUX NMONaAano Kak MOXHO
MeHbule Bo3ayxa. [IpH xpaHeHHH BelleCTB, KOTOPbIM CBOR-
CTBEHHO BIMHTBHIBATb BJIATy M3 BO3AYXa H pacH/blBATbCSA
(HanpuMep, CePHHCTBHIA HATPHA H €AKHH HATpP), HYXKHO He

XUMHUKATbI
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TO/MBKO MJIOTHO 3aKpbiBaThb GyThlid NPOGKAMH, HO H 3au-

BaTb HX BOCKOM HJIH 3aKJE€HBATb KJIEHKOH JEHTOH.

AsotHokucaoe cepebpo AgNO,. Hcnosnbsyercs B doro-
rpa¢uu /1 H3TOTOBJIEHHS CBETOUYBCTBHTEJbHOH Oyma-
FH, TJIACTHH, MJEHOK H JJIsi M3roTOBJEHHS Kaulue.

AsotHokucabifi  cBrHen Pb(NQG;), Hcnosb3yerca Tak
XKe, KaK H YKCYCHOKHCJIbiil CBHHELL.

Anomokaauesble  kBacubl  Al,(SO,); + K,SO, - 24H,0.
OG6bluHble KBacUbl, HCMOJAB3YIOTCA B AYyGALIMX BaHHax.

Amunon CgH;(OH) (NH,), « 2HCI. HMHoraa ero Ha3bl-
BaloT «AnamuaodeHon». B Hacrosiiee BpeMa aMua0]
MCIIOJb3YETCs PEIKO, MOTOMY UTO OH MJIOXO COXPaHSIeTCs
B pacTBOpe, OJHAKO 3TO OU€Hb XOpowee NPOSBJSALILEE
BelecTBO MjaA 6pomocepe6psiHON GymarH, LIS MposiBJe-
HHS NJIEHOK M MJIACTHH.

Ammouurpar xenaesa Fe,(NH,), (CgH;0;)4. dra coab xo-
PHUHEBOrO HJH 3€JIEHOrO LBETA HCNOJb3YETCH AJS TO-
HHpOBaHHsA xeJe3oM. [Ipennourenue caeayer oraaBarb
3eJ1eHOH COJIH.

Aueron CH;COCH;. JlerkoBocniiameHsIOWLASIC A KU AKOCTb,
KOTOpas HCTONb3yeTCsl, B YaCTHOCTH, AJISl IPHIOTOBJIEHHS
Jlaka JJ18 HeraTHBOB H SIBJSIETCS] XOPOLUHM PacTBOPHTE-
JieM UeJJYJIOHAa H XKHPOB.

bucynbdpur natpus NaHSO,. Beable xpucrasabl, nphme-
HSIOTCS B psijleé KHCABIX (uKcaxed.,

Bpomucrhiit xanuit KBr. Mcnoabayercsi B nposBUTENsX B
KauecTBe TOPMO3HTeNsl, B OCJaGUTeNsIX, a TaKXe B CO-
cTaBax AJs TOHHDOBAaHHS B TOH CENHH.

Bypa Na,B,0, + 10H,0 (6ubopar uau natpuit Tepabop-
HoKucabii). Hcnoabsyercsas B psige MesKO3epHHCTBIX
nposiBuTefel, Takux, kak «D « 76» u (ID—I1).

Fuapookncs kaauss KOH (eakoe kanu). Bxoaut B cocras
BBHICOKOKOHTPACTHHIX MposBHTenel. Enkoe BeulecTso,
npu paboTe ¢ KOTOPLIM HYXHO COOJIOAATb ONpefeseH-
Hbl€ TPeJOCTOPOXKHOCTH.

I'napookuch Hatpust NaOH, eakuii Hatp. [lpumensercs
DJisi YyCKOPEHHs JAEeHCTBHS BBLICOKOKOHTPACTHBIX MPOSIBH-
teneil. O6nanaer L1eNOYHBIMH CBOHCTBAMH, H TPH pabo-
Te C HUM cjejyeT co6Ji0AaTh ONpeaeseHHbie TPeaoCTo-
poxcuocTH. IlpoussoauTcs B Buie nopolillka HIH GebiX
najouek. JTOT XHMHKAT HYXHO XPaHUTb B NJOTHO 3a-
KPHITOH NOCYy[e, Tak ‘KaK OH GbICTPO BNHTHIBAeT B cebs
BJAry H pacniblBaeTcs.

IFuppoxunon CgH,(OH), (napaauokcubenson). Bxoaur
B cOCTAB nposiBHTe e, TaK)Ke H3BeCTeH 0] HA3BAHHAMH
«AHOKCHOEH30/1» H «XHHOJIb».

Tauuepun Cy;Hg (OH;). Jleue6Hoe cpeacTBO AJNSt KOXKH PYK.

Hcnonb3ayeTcsi A MMHTALHU CJjes.

HOsyyraexkucanti Hatpuit NaHCO,; Cefiuac npumeHnsercs
peaKo; paHbile HCMNOJAb30BaJCS B CHNOCYJbOHTHBIX
NpOSIBHTENAX [Js CaMmMOBHpHpYyloleHdcs ¢dorobymaru.



Osyxaopucras pryrs HgCl, (cysema). Hcnosb3ayercs B
yeuaurensx. OueHb siAOBHTAass, M npu pabore C HeH
TpebyeTci MAaKCHMaJsbHAas OCTODOXHOCTb.

OsyxpomoBokucabii xaauit K,Cr,O;. Kpucraaabel sipko-
ODaHXEBOro LBETA, HCIOJb3YeTCs! B YCHIHTENSX.

Enxufi natp. CM. rHApPOOKHCH HaTpHS.

Enkoe kann. CM. rHAPOOKHCH KaJHA.

Jenesocunepoanctuiit kaauit K;Fe (CN)g (kpacHas kpo-
BSIH3SA CONb). KpHerasibl UM NOPOLIOK KPACHOTO UBETA,
BXOIHT B cocTaB ocnaburens Papmepa, a Takxke B Co-
CTAaB XMMHKATOB [AJsl TOHHPOBAHHSA B TOH CEMHH.

Pon J. BuipabaThiBaercsi H3 MOPCKHX BOZOPOCHEH H HC-

NoJb3yeTcsi B HEKOTOPBbIX THMax ocjaburesel.
Ploanas pryrs HglJ, Tlopouwok sipko-KpacHOro uBera,

oueHb s110BUT. He pacTBopsieTcsi B BoJe, JIerKO pacTBO-

pPHM B HOAHCTOM KaJ/lHH, BXOAHT B COCTaB YCHJHUTENEH.

HAoanctoiit kanuit KJ. Beane kpucrangbl, Hcnodb3yercs
B OCBETJSIIOIUMX BAaHHAX H BXOJAHT B COCTaB HEKOTOPhBIX
YCHJIHTeNEH.

Kap6osaosasi kucanora CH,OH (denon). dtor npoaykr
MeperoHKH KaMeHHOYroJbHOro AErTsi HCMOJb3YeTCs Kak
KOHCEpBUPYIOIlee BelUleCTBO, HHOTAA BXOLHT B COCTaB
Kaes aas ¢orobymaru, o6aanaeT AaHTHCENTHYECKHMH
CBOHCTBaMH.

Ksacupl. CM. XpOMOKasineBble KBACLbL.

Jlumonnas kuceaora CgHgO,. Tlpumensiercss npu ocnabas-
IOllleM TOHHPOBAHHH, a TaKXe BXOAHT B COCTaB HEKOTO-
pblX NPOSABHTEJEH.

Mapranuopokucabiii kaauh KMnO,. Hcnosbayercs Kak
AJIl YCHJIEHHS, TaK M MIs ociabieHust HeraTHpoB. Pac-
TBOpfieTCA B BOJe, 00/1ajlaeT aHTHCENTHUYECKHMHU CBOH-
crBamH. Tak)xe npameHsieTcst [/l NPOBEPKH HaJIHUHA
OCTATKOB (DHKCaXa NpPH NPOMbIBKE OTMNEYaTKOB.

Meron CgH,OH - NHCH;. B nepeunsix ¢pupmbr «Konak»
3TO BelleCTBO Ha3blBaercs «jou». Llupoko npumens-
eTcsl B NPOSIBHTENAX.

Hurtpar ypanuna (UO,) (NO;),6H,0. Ilpumensierca ans
YCH/IEHHS! (BPEMEHHOr0) HEraTHBOB, a TaKXXe [J5l TOHU-
poBalua Opomocepe6psinol porobymaru B TemnJble uep-
Hble, KpacHble HJH KODHUHEBbLIE TOHA.

ITapaamuuopenon (CH,OHNH,)HCI. 3ror opranuue-
CKHH TMOpOLIOK BXOAUT B COCTAB KOHLUEHTPHPOBAHHBIX
nposiBHTeJell, HANDHMED, «POAHHANa>».

[Tapagenunnenanamun C¢H,(NH,),. Bxoaur 8 cocras meJ-

KO3E€PHHCTBIX MPOSIBUTENIeH B KaueCTBe OTAEJNbHOTO KOM-
MOHEHTAa W B COYETAHHH C METOJIOM HJH TJIHILHHOM.

[lepekuch Bonopona H,O,. Or6ennBartenn, B Buae caaboro
pacTeBopa HCMOJAb3YeTcsi A5l OYHCTKH OTNEYaTKOB H
HeraTHBOB OT OCTATKOB runocynbduta. Il0xo xpaHuTes.

MMuporanaon C¢H;(OH) ;. Hcnonb3yercss Kak nposiBUTENb,
B pacTBOpe GbICTPO OKHCJfAETCS.

XHMHKATbI
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[Mupokatexun CH,(OH), HHorna uasbiBaercss «O6eH30:
KaTeXHH», IPHMEHAETCH KaK MPOSBHTEb.

IMupocepuncrokucanlit kanui K,S,05. Jro sewectso cae-
AyeT pacTBOPATb B XOJNOAHOH, a He B ropsiuen Boje.
[NMpumeHsiercs B pafe pUKcaXKel BMecTe C THOCYAbdaTom,
a TakXe B KaueCTBe KOHCEPBHPYIOLLEro cPeACTBa B MpPoO-
SABHTENAX.

CepHokucnas meab CuSO, - 5H,O (MenaHbilt Kynopoc).
Ucnonbayercs nnfa ToHupoBatusa menasio. Caenyer nojb-
30BaTbhCH XHMHUYECKH YHCTBIM, a He TeXHHUECKHM Be-
LLECTBOM, B KOTOPOM COLEPXKHTCH IMpHUMEChb Kese3a.

Cyabdun 6apus BaS. MHoraa ucnosb3yeTcss BMECTO CYJib-
(bHfa aMMOHHA WAH HATPHA IJA CYJbGHAHOTO TOHHPO-
BaHHA OGpomocepe6paHOld porobymaru.

Cyabpua uatpua Na,S .« 9H,O. Beabie xpucraans, Ko-
TOpble OUeHb ObICTPO BMHTLIBAIOT B ce0sl BJary H3 BO3AY-
Xa W pacn/blBalOTCH; HHOrAa XHMHKAT NPOAAETCS B BHAE
pacnnaBa, KOTOpbIH JIMIWIEH 3TOro Heaocrarka. [Ipume-
HAACTCA A/ TOHHpOBaHuA OpomocepebGpsaHOl ¢oTobYy-
Maru.

CepHucrokucsablii HaTpuil  kpucraanuueckud Na,SO,
7H,0. [TlpumensieTcqa Kak YCKOpHTENb H KOHCEpPBH-
pylollee BeulecTso B psaae npossureael. [lponaercs
B BHMIEe KDHCTAJJOB HJH MNOPOLIKA, KOTOPble CaAeayeT
XpaHHTb B MJOTHO 3aKpHITOH nocyne.

Terparnoantumonar Hatpus Na, - SbS, - 9H,0. Hs-
peaka MpHMEHsieTCA A/l TOHHPOBAHHSA 6poMocepebpsHOH
tdorobymary.

Tuoxkapbamug CS(NH,), (tHomouesuna). Jlerko ucnaps-
eTCA H NPH 3TOM MOXeT MOBPEJHTb JaKe YIaKOBAaHHbIE
CBeTOUYBCTBHMTEJIbHbIE MaTepHaabl. B couerannu ¢ opra-
HHYeCKHMH BELIeCTBAMH NMPUMEHSAETCS B OCBETJSIOLLIHX
BaHHaX (ocaabutensix), a Takke MJIA YAaJeHHS NATEH
C HeraTHBOB M OTNeYatkoB Ha GpomocepebpAHOlH POTO-
6ymare. BelecTBo ciaefyer XpaHHTb B MJOTHO 3aKPbITOH
nocyne.

Tuocyabdat Hatpua Na,S5,0; + 5H,0. O6bluHo HasbiBaeT-
CSl POCTO «THOCYAb(AT» H HCINOJNb3YETCS B KayecTse
dbukcaxa aaa dorobymard, NJIEHOK H niacTHH. Takxke
BXOAMT B cocTas ocnaburens Papmepa. Bruinyckaercs
B Bufe KPHCTAMIOB HJAU 6eNoro nopolika.

Yraexkucaniit kanuit K,CO;. [1poagaercsn B Buge KPHCTAJIOB
HAH Oe3BOJHOH CO/MH, BXOAHT B COCTAB MNpOsIBHTEJEH.
Xopollo BMNHTHIBAET BJAry H3 BO3AYXa W NO3TOMY AOJ-
deH XPaHHTbCS B MJOTHO 3aKpPLITOH mocyne.

Yraekucaniii Hatpuii Na,CO; « 10H,0. B kauectee xu-
MHUECKH YHCTOrO BELLECTBA HCMONb3YETCS B MPOSIBHTE-
JAX; B HEOUHILEHHOM BHJ€ H3BECTeH KaK MHTbeBas COAA.

YkcycHas kucaora CH; « COOH. B dororpadun o6biuHO
HCIIOJIb3YeTCsl B JIEAAHOH HJH KPHCTANIHUECKOH dopme
u cocrout u3 999% cobcrBeHHO KucaoTe W 19, Boawl.



XpaHUTb 3TOT XHMHMKAT CJeayeT B TMJOTHO 3aKpPbITOH
nocyne, Tak Kak OH BOHTbIBAET BAArY H3 BO3LyXa H Tepsi-
et kpenoctb. Mcnoabayerca ans puxcuposanud, aybie-
HHA M cTOM-BaHH. [Ipu momajaHuu Ha KOXKY BBI3bIBAeT
BOJIABLIPH, MO3TOMY [OPAMXKEHHOe MeCTO HeoOXOAUMO
Cpa3y ke BbIMBbITb B MPOTOYHOH BOJE.

YkeycHokueantit csuneun PB(CH,COO), - 3H,0 («cBuH-
UOBbIH - caxap»). KHcnoab3yercsi B HEKOTOPBIX THMax
yCcHIHTENeH.

®Popmanany HCHO (dopmanbperua). Obnagaer antucen-
THYECKHMH CBOHCTBAMH, yalle BCEro MPHMEHAETCS B
Ly6sILIHX BAHHAX KakK [JIS HEeraTHBOB, TaK W MJIs OTMe-
YaTKOB. JTO BELIECTBO pAa3pyllaercs Mo AeHCTBHEM
CB€TAa, MO3TOMY ero HY)XHO XPaHHTb B TeMHOTE, Jyylie
BCErO B MAOTHO 3aKPBLITBIX COCYNaX H3 CHHErO HJH XKeJ-
Toro crekaa. Hu B koem cayuae He nossdyidTecs niact-
MAaCCOBBLIMH COCYNAMH.

Xaopun Banaaua (VO),Cl, « 5H,0. llpumeunsierca mpas
TOHUPOBAHHS (HOTOOTNEYATKOB B 3eJieHble TOHA.

Xnopucroiit Kaabuuit CaCl,. besoanas coab CaCl, no-
rJOLAeT BAATY H3 BO34YXa, MOITOMY €€ MOXHO KJacThb
B KOPOGKH, 4TOGbl HX CONEPXKHMOE€ OCTaBasOCh CYXUM.
HHuorna npumensieTcsi npu ynakoBKe JIHH3 M YYBCTBH-
TeJIbHbIX ONTHYECKHX NPHOGOPOB.

Xanopucrosopopoanass kuciaora HCI (conanas kucaora).
[Mpogaercs Kak XHMHUYECKH YHCTOE H TEXHHUECKOE Belle-
CTBO M HMCMOJb3YeTCS AJS MbIThsl CTEKJSAHHBIX COCYAOB
u BanHouek. [1pu nonaganumn cosnsinoll KHCAOTH HA PYKH
HJH JIHUO CPA3y Xe BbIMOMATE UX B MPOTOYHONH BOAE; NpH
nonajaHuH KHCJOTHl B ra3a HeoOXOAHWMO O6paTHTbCH
K Bpauy. '

Xnopucroe sonoto AuCl;. TexHHUecKoe XJIOPHCTOE 30J10TO
06bluHO NpeacTaB/sAeT COBOH CMeCh XJOPHCTOro 3040Ta
H XJAOPHCTOIO HATPHUA W npumensercs B dororpaduu
0151 TOHHPOBAHHSL.

Xnopucroiit ammonuii NH,C1 (nwawateips). Bxoaur B co-
cTas ObICTPOACHCTBYIOWIMX PUKCAKEH.

Xnopxunon COHg(OH),Cl. Takxke u3sected noa Hassa-
HHeM «Anypoa». BXoauT B cocTaB nposiBHTeNeH, JIerko
pacTBopsieTCsl B BOJE.

XpoMokaJnuesble ksacubl  K,S0,Cr,(S0O,); « 24H,0.
JBoiinasi COJMb CEPHOKHCAOTO KallMR H CEPHOKHCJOro
xpoMma. Bxoaut B cocTaB AyOsLMX BaHH.

Uuauncroiit kanuit KCN. Cunenbtii 54, Bxoaur B cocras
ocaabutesel U pacTBOPOB AJAA OUHCTKH BaHHOUYEK.
B o6ubiunoit dororpaduueckoll NPAKTHKE MOUTH HHKOr-
a He MpHMEHseTCs.

Ulasenesasn kucnora (COOH), - 2H,O. da. Ucnoaesyer-
Csl ISl IPHTOTOBJIEHHS! KEJEB3UCTBIX U HATPHEBBIX COJIe

uLaBeseBOi KHCAOThI.

XHMUKATDI
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[MOJIE3HBIE PELIEIITDI

PeuenTbl, KOoTOpble MPHBOARTCHS B KHHIE, HCIOAb3YIOTCH
B ¢dororpaduu LWHPOKO H AOBOJMLHO AaBHo. Korpa B co-
CTaB XMMHKATa BXOAUT CYJbMHT HATPHUS WAH YIaeKHCAbIH
HATPHH, peKOMeHAyeTcs 6paTh 6€3BOAHYIO COJb, UTO 0OBAC-
HAAeTCH COOBpaXKeHUAMH SKOHOMHH, HAJEKHOCTH W 06beMa.
Ecann Bbl Hcno/b3yeTe 3TH BEUIECTBA B KPHCTALJIHYECKOM
BH/E, YKA3aHHbI B PEUENnTe BeC Cy/ab(pHTa HATPHSA HYKHO
YMHOXXHTb Ha [ABAa, a YIJEKHCJAOTO HAaTpusl Ha 2,75.

XHWMHKAThl HeJb351 PACTBOPATH B KHNSAWLEH BOAe;, TeMmne-
patypa BOAbI A/ IPHFOTOBJEHHS GO/MbLHHCTBA PACTBOPOB
noykHa 6eitb okomo 50°C. EAHHCTBEHHBIM HCKIIOUEHHEM
H3 3TOrO NMPAaBHJIA ABJAAETCH FHNOCYAbMHUT, KOTOPBIH MOXHO
pacTBOPATL B OueHb ropsiueil Boge. Psaa nposBuresed,
MPOAAILUXCA B pachacoBaHHOM BHAE, HYXXHO PacTBOPSATb
B BOJE TOH TeMNepaTypbl, KOTOpas yKa3aHa Ha YMaKoOBKe.
Hanpumep, ecan Bbl nosb3yerech «Konanutom», Temnepa-
Typa BOAbl A0JKHA GbiThb He Bble 26°C. Ha ynakoske
NpYruX pacTBODHTE/eH MOryT ObiTb LaHbl H APYrHe peKo-
MEHJALHH, KOTOPBIX CJe1yeT TOYHO NMpPHIAEPHKHUBATHCH.

B cocras 6oJblUHHCTBA MNPOSIBUTENEH BXOAHT METOJ.
Crporo roBops, XHMHKaTbl AOMKHbBl PACTBOPATHCSH B BOAE
B TOH MOC/JEA0BATEeNbHOCTH, B KOTOPOR OHU NMPHBENEHbl B
peuente. OgHako, npexkje 4eM 10GaB/AATL METOJ, HYXKHO
pacTBOpHTb B BOAE HEOOJbLIOE KOJHUECTBO CyJabdHTa
HaTpus, 4TOObl M30€xaTb OKUCJAEHWA pacTBopa. Mexny
TeM CyJb(HUT HATPHS B OOJNbLIHHCTBE PEUENTOB NPHUBOAHTCH
nocne MeToJa.

B pasublx pailoHax Boaa GbiBaeT pa3Horo kauecrsa. Ecau
BOAA MSTKasi, HHKaKHX CNeLHaNbHBIX NPEeAOCTOPOXKHOCTEN
He TpebyeTca, a XecCTKas BOAa NOABEPraeTCs CNeUHaNbHOM
o6paborke nepejp MNPHroTOBJAEHHEM pacTBOPOB, XOTSl 3TO
H He 06sa3arenbHO. JIyulle BCEro HCMONb30BATH AMCTHIIH-
poBanHyilo Body. OAHAKO 3TO A0pPOro, a MNpPEeHMYLUECTBA
HACTOJbKO HE3HAUHTENbHbl, YTO PacXoAbl ceGsi He OnNpas-
ObiBaloT. Kak npaBu/1o, BOAONPOBOAHASA BOAA C YCMeXoMm
ucnosb3dyercs B pororpadHueckoil npakTHKe.

Ecan BoponpoBoaHasi BOJA HaCTONBKO JKeCcTKas, 4ToO
nocJjie pacTBOPEHHS B HeH XHMMHKATOB BbllajaeT 0CalokK
KaJ/blUHS, HA IWIEHKAX H NJACTHHaX Mocje CYWKH MOXEeT
ocTaThCs HaseT Meaa. ['ekcameradocdar HaTpusi «Kaaron»
CJAYXHUT 11 06pabOTKH BOAbI Mepej pacTBOPeHHEM B Hell
xuMHuKaToB. PacrBopsiiTe He Gojiee 3 r 3TOro BellecTBa B
JIHTpe BOJbI, TaK KaK NpH 60/bluell KOHUEHTPaLHH NpoLecc
NPOSIBJEHHS MOXET 3aMeNJHThCA. ITOT XHMHKAT OLICTPO
BMYTbHIBAET BJAry H3 BO31yXa H DacnJblBaeTcs, Tak 4ToO
€ro HyXHO XPaHHTb B MJIOTHO 3aKPbITOH nocyae. «Kaarons
MOXXHO He HCIO0J/1b30BaTb IPH paboTe ¢ BbICOKOKOHTPACTHbI-
MH TIPOSIBHTE/NSIMH, COAEPXKALIUMH eAKHH HATp, TAK Kak



COJIM KaJlbLLH5A OObIUHO He 1eHCTBYIOT HA pacTBOpbLI, B COCTAB
KOTOPBIX BXOAAT WEJOYH.

KcTaTH, ecnu NPOKHNATHTbL BOAY B TEYEHHE O MHHYT,
coJiefi KalblUHs B HeH npakTHueCckH He ocTaHercs. OCHOB-
HOH HELOCTATOK 3TOro cnocoba — noTeps BPEMEHH Ha TO,
4yTOObl BCKHMATHTbL BOAY W [1aTb €l OCThITh.

Murorne gororpagunl, 0co6eHHO MIOAH CTapLUEro MOKOoJe-
HHSA, YTBEDXKAAIOT, YTO CMECh CTAPOro W BHOBbL NPHIOTOB-
JIEHHOTO NMPOABHTENA AaeT JyullHe pe3yabTaThi, 4eM COBep-
LWEHHO CBEXKHH PACTBOP; NO HX MHEHHIO, TPH paboTe C TAKHM
NPOSIBHTE/IEM MOJYUaloTcs 6oJiee UeTKHE CBETa W TOHANb-
HOCTb BCEro CHHMKAa Jyulue. I mpoBepHsa 3Ty TEODHIO RO-

BOJIbHO AdBHO H HeE 06Hapy)Km1 3dMETHOTro YJYUILUEHHA -

KauecTBa cHuMKOB. [To-mMoemy, 310 npocTo serenaa. B kiay-
6ax ¢ororpadnl 06CyKAaI0T ITOT BOMPOC 4aCaMH, HO MOKa
“He NPHIUJIHM K €JHHOMY BbiBOAY.

BHuMaHHe: npH pacTBOpEHUH XHMHKATOB H3beraiite
CJHMUIKOM IHEPTHUHOTO MOMELIHBAHHSA, TAK KaK 3TO MOXeT
BbI3BATb 6bICTPOE OKUCJeHHE MPOABUTENS (ITO HE OTHOCHT-
CA K aKTHBHDYIOLIHM DacTBOpaM).

[Ipossureas «Hagopd 1D-1»

ITOT KOrga-To MNOMyJsipHLIH NpOSiBHTENb Obll BbLITECHEH
MeTOJ-THADOXHHOBbIMH cocTraBamu. OQHaKo OH JaeT HC-
KJIOUHTE/JbHO BbICOKO® KaueCcTBO TOHA, KOTOpPOe He MOTyT
oGecneuyuTb Gosee pacnpocrpaHenHble nposiBuTenu «ID-2»
i «<DK « 50» pupmbl «Konak».

PACTBOP I

NMHPOCYAb(HT KaJHA 25r
MHPOTAaNIO0N 100 r
BOMIa po I a

CHaua/na HYXXHO PacTBOPHTh B BOJE NMHPOCYJbMHT KaJHA,
a norom JO6GABHTH NMHPOranJod.

PACTBOP2

YTJIEKHCJ/AbIH HAaTpHH (Ge3BOaHbIH) 375 r
cynbdpHT HATpHA (6e3BOAHbIIH) 50 r
6pOMHUCTBIH KaMHH 1,2 r
BOZA mo 1o

PABOYAS KOHUEHTPALMS
Jlna BaHHOUKH — 1 yactb pacrBopa |
10 uacteii pacrsopa 2
9 yacrell BOAb!
Aas 6auka — | vacTtb pacrsopa |
5 uacTeit pacTBopa 2
20 yactedl BOAbLI

MOJIE3HBIE PEUEITbI
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Bpems nposiBAeHHst 3aBMCHT OT THNA MJEHKH HJH MJIACTHH.
[1pu Temnepatype pacreopa 20°C oHO B CpeiHEM paBHSET-
ca: 3,0 MHHYTBHl A/1A1 NJIEHOK H MJACTHH HU3KOH H cpegHei
UYBCTBHTENBHOCTH, 4,25 MHHYTbHl JJISI BbICOKOUYBCTBHTEND-
HbIX NUVIEHOK H MAACTHH (NpH MPOSIBJEHHH B BAHHOYKE TPH
MOCTOSIHHOM NOMEWHBAHAH), 7,5 MHHYT AJS [JIEHOK W
1aCTHH HU3KOH H CpeflHell UYBCTBHTEABHOCTH H 9 MUHYTaAM
IJISl BbICOKOYYBCTBUTENbHbBIX MJEHOK M NMAACTHH NpH Npo-
fiBJeHWH B Oauke C nepemelluBaHveM nposieuteas | pas
B MHHYTY (BpauleHHeM KaTylwKd 06auka 3a PYKOSITKY).

[Tpn cMewHBaHHH 3TH [Ba pacTBOpa O4YeHb ObICTPO
OKHCASAIOTCA, NMO3TOMY paBouynil COCTAB HYXXHO TOTOBHTb
HEeMOCPEeNCTBEHHO [epea HayaloMm nposABaeHus. [lo 3Toi
XKe MpHUYUHE MNPOABHTENEM MOMXKHO MOJb30BATHLCA TOJbLKO
OIMH pas.

Meroaeudpoxunonossiii npossureas «Hagopd 1D-2»

370 nposBUTeb 06wWero HasHadeHus. Ero MOXXHO ncrose-
30BaTh HEOAHOKPAaTHO. ONHAKO 3THM He HYXKHO 3J0yno-
TpebasiTh: GOAbUIHHCTBO (POTOXMMUKATOB HACTONbLKO je-
LeBbl, UTO A5 KaX 0¥ HOBOHA MAPTHH IMJIEHOK CTOHT FOTO-
BUTbL cBeXXUH pacTsop. [Ipoasurenn «ID-2» mpeacrasaser
Cc060# BBICOKOKOHUEHTPHPOBAHHBIH PacTBOP, H ANS1 NPOSB-
JIEHHA Pa3HbIX THIOB MJEHKH W NAACTHH €ro pa3basBasior
B pasjHuHbX nponopuuax. OH Takmxe HCNONb3yeTcs AN
POABACHHA MJIEHOK MPH PenpoiyLUHpOBAHHH.

MeToJ 2r
CYJabdHT HaTpusa (6e3BOAHBIH) 7 r
rHAPOXHHOH 5r
yriekHcabli HaTpHi (6e3BOAHbIN) 8r
OPOMHCTLIH KaJkHi 3,75 r
BOJA a0 1o
O6blunasi pabouasi KOHUEHTpauusi: | uyacTb NposiBHTENS

Ha 2 4acTH BOAbl NMPH NPOSIBAEHHH B BaHHOUKe M | uacTh
nposiBHTeNs HA 5 yacTedl BOAbI MPH MPOsIBJAEHHH B Gauke.

[TpubausurespHoe BpeMs NPOSABJAEHHS:

B BAHHOYKE IIPH HENPEPbIBHOM MOMELIHBAHHH — 3 MHHYTh
[U1R IEHOK M ITACTHH HH3KOH MJIH CPeaHel YyBCTBUTENb-
HOCTH W 4,5 MHHYTbI AJsl BbICOKOUYBCTBHTEJIBHBIX [JE€HOK
H OJacTHH,

B 6auKe NpH NepeMeLIHBAHUH [POSIBHTENS KAXKAYIO MUHYTY:
7,5 MHHYT AJS NAEHOK H MAACTHH HM3KOH M CpeaHel 4yB-
CTBHTEABHOCTH H 9 MUHYT AAA BbICOKOUYBCTBHTENbHBIX
MNEHOK H MJACTHH.

[Tpossutennb «ID-2» pexkomeHayercss kKomnauued «Ha-
dopa Jlumurea» aaA 06paboOTKH LEJOro psiia POJHKOBBIX
M MJOCKHX MJCHOK H (OTOMJIACTHH, BbiNyCKaemMblX 3TOH
komnaHued. TouHoe BpemMs MPOABJEHHS Ka»aOro TH-



na NJEHKH H MJACTHH yKa3blBaeTCA B NPHIAraeMoi K HHUM
HHCTPYKUHH.

lTpossureav «Hagopo 1D-4»

DTOT UPOSBUTENb HMEeT NPOBJN3HTENbHO TaKHe JKe Xa-
pPaKTepUCTHKH, KakK H nposiButesb «D « [67» KoMnaHuu
«Konak» (3mech He npuBoauTcs). Haunydiwne pesynbra-
Tbl OH JdeT MpH NPOSIBJEHHH B BAHHOUYKE, XOTA A NOJb-
30BaJCH HM AJIA NPOFBJAEHUS PONHKOBON naeHkn B Gauke.
[TnoTHOCTL HeraTuBa yBeJHYHBAETCS MO Mepe BbICHIXAHHS
NJIEHKH HJIW niacTuH. XOTH 3THM PacTBOPOM B HacTosllee
BpemMs MOJb3YIOTCH PEAKO, OR MOXKET NPUTOAMTHLCH, OCO-
6eHHO 151 06pabOTKH HENOAEP XM AHHbIX NJIEHOK H MJIaCTHH.
K coxanennio, oH paer LOBOJBHO BLICOKHH YPOBEHb
3€PHUCTOCTH, OJHAKO 3TO HEXenaTesabHOe MobouHOe sBJe-
HHE MOXKHO CBECTH K MHHUMYMY, HCIIONbL3YA B yBeauuuTese
MCTOUHHK TaK Ha3blBaeMOro «XoJioAHOro ceerax. [locne
BbICBIXaHHA TMJEHKa NpHOOpPeTaeT KOPHUYUHEBATO-3eJeHbli
ortenok. QPoropenoprepbl OObLIMHO npuerann K 3TOMY
npoaBHTeN0 AN 00pabOTKH CHHMKOB GyTO6O/MbHBIX MaT-
yel, CAeNaHHbIX B 1oxyio noroay. C ero noMowblo yaa-
BaJOCh CrMacaTb, Ka3aJnoch Obl, Ge3HaneXKHble HeraTHBbI.
Pactsopbl | # 2 ciiegyeT CMELIMBATH HETOCPEACTBEHHO (1EPE L
HauyanoM paboThl, TaKk Kak COCTaB OBbICTPO OKHC/SETCH.

PACTBOP |

MeTOJI 4 r
NHpOCYabOUT Kanus 12r
HMPOranaog ‘ 12 1

BOAa no Lo
PACTBOP 2

YTACKUCABIH HaTpUi (6e3BOAHbBIN) 75
-BOAA po | a

Pacrsopni | # 2 cMewinparoTcs B paBHOii nponopunu. [1po-
fiBJeHHe TpPOJOJKaeTcss 2-3 MHHYTH B BaHHOYKE MNpH
HerpepbiBHOM NtOMeHBaHuH. CaienyeT n3berarh nepeaepx-
KH TJIEHKH WM TIaCTHH B NPoABHTEJe, TaK KaK 3TO Bbl-
3bIBAET MOBLILIEHHYIO 3€PHHCTOCTb H Byaab. B mnotHo 3a-
KPBITBIX COCYaX 3TH PacTBOPbl MOMHO XPaHHTb B TEUeHHe
AJIUTENbHOTO BPEMEHH.

Hsyxsannsili npoasgureas «/ledxka»

[1lo MoeMy OMbITY, OH OCOGEHHO XOPOL AJsT NPOSIBJACHHS
NOPTPeTHLIX HOTOCHUMKOB, CHAEJAHHBIX TIPH SIPKOM OCBe-
weHHH. EMy Takxke HeT paBHbIX NMpPH NPOSBJAGHHH MJEHKH

MOJIE3HbIE PELUENTbI
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HH3KOW W CcpeAHel uyBCTBUTENbHOCTH. [lo cyTH nena, 3T0
HAeaNbHbIA MPOABHTENb [/ OPTOXPOMATHUECKOH NJEHKH.

IsyxsaHHOe mnpOsBJIEHHE [1aeT BO3MOMHOCTb KOHTPO-
JHPOBATH MUOTHOCTH HEMATHBOB, a MHONAA W ITO3WTHBOB.
Korga cbemMKa MpoM3BOAMTCS NpH SPKOM OCBELLEHHMH, TO
€CThb NPH MOBBILIEHHON KOHTPACTHOCTH OOBEKTA CbEMKH,
OOblUHbIe NPOSIBUTENH He MOTYT XOPOLIO BLIIBHTbL MPAHHKLLbI
30H pasHOH MAOTHOCTH.

PACTBOP I

MeTon 5r
Cynb®HT HATpus (6e3BOAHbIN) 100 r
BOJA ao | a
PACTBOP 2

cynb@HuT HaTpusi (6e3BONHBIN) 6r
yrjaexucablt HaTpuit (6e3BOdHbIH) 15 r
BONA ao 1 g

37U 06beMbl MOTYT GBITb MPOMNOPUMOHAIBHO YMEHBILIEHDI.

PacrBopbl XpaHATCA B OTAEJbHBIX COCYAAX M MpH Jipo-
SIBJIEHHH HAJHBAIOTCS B pa3Hble BaHHOUKM. Ecau Bbl npo-
ABJsIeTE NMJIEHKY B 6a4yKax, TakKe HeOoOXOAHMO N0Jb30BaTh-
CA AByMA Bauxkamm.

[Thenka nau naacTHHa NPOSABAAETCHA B NePBOH BAHHOUKE
HJIH B NepBOM Oauke B TeuyeHHE NPUOAHIHUTENBHO O MMUHYT
npu Temneparype 20°C. 3artem ee BHIHHMAIOT, AAIOT
NPOABUTEIO CTEYb U, HE NMPOMbIBAR, NOMELIAIOT BO BTOPYIO
BAHHOUKY WJH 6auok NnpuMepHO Ha Tpu mMuHyTol. [locse
3TOr0 cJeAYIOT (UKCAa’K H OKOHUYATeNbHAs MPOMbIBKA.
Bpemsa 06paboTKH B MepBOM pacTBOpe 3aBHCHT OT THMa
MJeHKH HJIM MJACTHHBI, B TO BPeEMS KaK BO BTOPOM pacTBO-
pe martepuaJsbl mwoboro Tuna obpadaTbiBaloTCH NPHOAN3H-
TeNbHO TPH MHHYTHI. XOTS 3TOT NPOSABHTENb H HE CUMTALTCH
MenKoéepHMCTbIM, OoH ofecrneunBaer AO0BOJbHO HHU3KHIA
ypoBeHb 3epHUcTOCTH. Kaatoctpaunu Ha crp. [31 u 133
MOATBEPIKAAIOT BbICOKOE KaueCTBO ABYXBAHHOI'O MPOSABUTE-
as «Jlelikas.

«Kodax DK « 15»

370 — nposABUTeab a5 06pabOTKH MJEHOK M MNJACTHH
NPH BLICOKOH TemnepaType OKPYXKAlOLIEro BO3AyXa.

MEeTOJ 5,7 r
CynbduT HATPHS (6e3BOIHBIN) 90 r
«Konank» 2251
OpOMHCTBHIA Kaauni 1.9r
cyabpar HaTpust (6e3BOnHbIN) 45 r
BO4A p0 1 g



DTHM NPOSBHTREM MOXHO [10Jb30BATHCS NPH TEMIEPATYpPE
or 24° po 41°C. [lpouecc uponosxaercss ot 3 10 16 mu-
HYT B 3aBHCHMOCTH OT THMA MJEHKH WJH OJACTHHbl H TeM-
nepaTypbl pactBopa. Uem Bbilie TeMneparypa, TeM Kopoue
BpeMst nposinenus. [Ipy nposiBAeHHUH MJEHKH B TpONk-
YEeCKHX YCJIOBHSX €€ HYXHO NpeABapuTenbHO 06paboTaTh
B crieluansbHOM ay6swem pactsope bupmbl «Konak», Ko-
TOpbLIfi JNyywe 6parTb B rotoBoM BuAe. [Ipu mposas/ieHHH
B BaHHOUKe BpeMsi 06pabOTKH yMeHbluaeTcA RPHBIU3H-
TedbHo Ha 1/5.

Hast neuatu Ha 6GpomocepeGpsHON poTobymare Nonb3yil-
tech npossutenem «Konak D « 163» (ctp. 79) u ¢ukca-
xKeM «F « by (crp. 78), Wiu KUCAbIM AyOALKM QHKCaXKeEM
Pupmbl «Kogaks.

«D « 8%, «D « 1I» u «ID-13» ABAAIOTCS BHICOKOKOHTPACT-
HbIMK mnposaBuTeasiMu, «ID-13» ofecneunBaer HeCKOAbKO
JYULIHH KOHTpaAcT, OAHAKO 3Ta pa3HHUA HEe3HauYHTeJlbHa,
a nposBHTeab «D < 8» ynoGHee B paboTe.

Boicokokonrpactroud npossureas «Kodak D - 8»

CyNbdUT HATpHUsa (6e3BOAHBIH) 90 r
rHAPOXHHOH 45 r
THAPOOKHCb HATPHA (€AKHH HaTp) 375 r
6pOMHCTLIN Kanui 30r

Passoaute 2 yacry nposiButesast 8 | wactu soani. [1pubau-
3HTEJNbHOE BPEMS NPOSABJICHHS B BAHHOYKE NPH TEMIepary-
pe 20°C — 3 MHHYTBI.

BoicokokonTpacriuti npoagurears ne2arusrol nAeHKu

«Kodak D+ I1»

10 — nposiBUTeNb, 06ecneynBaOUIHH BbICOKYIO KOHTPACT-
HOCTb H300parKeHHsl Ha TJAEHKax W IJACTHHKAaX.

METOJ lr
CyabhHT HATpHs (0€3BOAHbLIH) 75t
IHAPOXHHOH 9r
yrJeKHCAblH HATpHH (6e3BOAHBIH) 26 r
6poMHUCTHIH Kanui 5r
BOAA o 1 a

DTOT NPOSIBUTENb HCMOAb3YeTcs B Hepa3BaBJeHHOM BHIe
AJ151 06pabOTKK BHICOKOKOHTPACTHBIX (POTOMATEPHANOB HIH

MOJIE3HbIE PELIETITbL
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CHHMKOB WITPHXOBLIX paGoT, a Takxe B JUTOHOTOrpadmy,
€C/IH OYeHb BbLICOKOE KauyecTBO HCMOJHEHHST He o6s3a-
TeJbHO.

Boicokokontpactheui npossureab « Hagpopd 1D-13»

PACTBOP |

THAPOXHHOH 251
[HPOCYAbLPHT Kanus 251
6pOMUCTBIA KanuH 25r
Boza no 1 g
PACTBOP 2

THAPOOKHCHL KaJius (elKOe KaaH) 50 r
BOAa ol a

[Mepen nposiBjieHueM cMewaiite pactBopbl | 0 2 B oauHa-
KOBOH NPONOPUHH. T3 CMeChb GbICTPO OKHCJIAETCS, NO3TO-
MY CMEIIMWBATL PACTBOPH HYKHO HENOCPEACTBEHHO nepes
HAUa/JOM MNPORABJEHHS M HCMOAL3OBATH HX MOXHO TOJBKO
OHH pas.

Kak «D + 8», Tak u «ID-13» OCHOBaHbl Ha LIEJOUHLIX
pactsopax, no3Tomy npu pabote ¢ HHMH HYXHO co6M0AATD
Mepbl IPeLOCTOPOXKHOCTH. Jlyyiie Bcero pa6oraTtbh B nep-
yaTkax MM TONb30BaTbC nHHueToMm. Haberadte nepe-
NEPXKKH NJIEHKH B NpOsIBHTEJe, TaK KaK 3TO MOXKET Bbl-
3BaTb ByaJb. Hu onWH M3 BbllueNpUBELEHHBIX PACTBOPOB
He pPEKOMEHAYETCH HCMOAb30BaTh [AJsi [POSIBIEHHA B
6auxe.

Botcokokonrpacrueiii npossuress «Kodax D - 85»

dotorpadnl, KOTOPLIM HYXHO TNPOSBHTbH HEGOAbLIOE KO-
JIHYECTBO JUTOHOTOMATEPHANO0B, MOTYT BOCNOJbL30BATHCH
CJEAYIOWHM PeUenToM:

Ccyab®HT HaTtpusi (6e3BOAHBINH) 30 r
NOJHOKCHMETHJIEH 75r
MUPOCYJIbGPHT Kaaus 26r
60pHast KHCJI0Ta (KpHCTaJsHueckas) 75T
TMADOXHHOH 225 r
6pOMHUCTBIA Kanuh 16r
BOAA a0 I a

IDTOT NPOABHTENb HCMONB3YeTCs B Hepa3BGaBJEHHOM BHIE,
OlHAKO MOCJN€ NPHFOTOBJEHHS €My HYXHO [AaTb NMOCTOATH
no kpaHHeil mepe 2 yaca. OH MOXeT JOBOJBHO ObLICTPO
OKHCJIMTLCH, €CAH NOCYAa, B KOTOPOH OH XPaHMTCH, He-
MJIOTHO 3aKPbiTA WJIM HAMOJHEHa He 1oBepxy. Jlyuuie Bce-
ro Aep»aTb 3TOT NpPOsSiBUTeJNb B OYTbIIKE H3 KOPHUHEBOrO



crekna. aa toro yrobbl cocyn 6bl NONHBIM, NPOSBHTENb
MOXHO NepeNHBaThb NO Mepe HCMNOAb30BaHHSI B OYTHIJIKH
MEHbLIETO pa3Mepa HAW ONYCTUTb B GOAbWIYID OYTHLIKY
CTEKJISIHHbI€ WAaPHKH, YTOGbI MOAHATH B HEH YPOBEHb »KHA-
koctH. Temneparypa pactsopa ao/kHa ObiTh [OBeleHa
no paboyeli nepel Tem, KaK OH BbLIHBAeTCs B BAHHOUKY
HAn 6ayoK.

Caenywowni  nposiButens — «D » 76» — ceftuac  aHa-
Joruued nposiButeqio «ID-11», oAHAaKO HECKONLKO JeT
Ha3ald WX PELenTbl OTJMUYAJIUCh APYr OT APYra, XOTS W Aa-
BaJIM NPHMEPHO OAHHAKOBbLIE PE3YJbTaThl. DTH NPOSABUTEH
06€eCcrneynBaloT CPEAHIO 3€PHHUCTOCTh H XOPOWH AaA MJje-
HOK J1I06OH 4yBCTBHTEJNBHOCTH. 91 AyMalo, 4TO GONbLUIHHCTBO
¢dororpaoB HCNONbL3YIOT 3TOT pacTBOp uyalle, ueMm aAw6oH
npyro#i. O6blYHO OH He pa3baBJ/sieTCcR, €CJH HYXHO Npo-
ABHUTb MJEHKY MO YPOBHIO €€ HOMHHAaJbHOR YYBCTBHTEJIb-
Hoctu. Ecnu ero pa3ssectu B orHoweHuu 1:1, 3epHucrocTh
YMEHbILIAeTCH, HO BMECTe C TeM CHHXKAeTCs U UYBCTBHTEb-
HOCTb ¢oTOMaTepHana. ITOT NPOSBUTENb MOMHO XPaHHTb
AOBOJILHO [0JITO B XOPOWIO 3aKkpeiTom cocyne. Cywmecreyer
TakXXe pacTBOP LJR pereHepalHH 3TOro NPOABHTENS, OA-
HaKO $ MPENNOYUTEI0 TOTOBHTb CBEXHH pacTBOp 1aA
KaXKJA0# MapTHH NJEHKHU.

«Kodax D « 76» (ID-11)

MeToN 2r
cynbpHT HaTpusa (6e3BONHBIN) 100 r
THAPOXHHOH 5r
6ypa 2r
BOAA no 1 a

Bpems nposiBneHns B 6adke 3aBHCHT OT THNA IIEHKH H
NPHMEPHO paBHO 8 MHHYTaM AJf BbICOKOUYBCTBHTENbHOH
NJeHKH H 6 MHHyTaM 145 MJIeHKH CpeaHell 4yBCTBHTEJb-
HocTH. TTposiBUTENb HYXKHO NepeMellHBaTh (BpalleHHeM
PYKOATKH KaTylWKH Gauka) npuOGAM3UTEIbHO OLHH pa3 B
MUHYTY. Ecnu pacTBop pa3BecTH B paBHbIX NPONOPLHAX
C BOAOH, BpeMSA NPOABJEHHS HYMHHO YBEJHUHUTb NPHOIHU3HU-
TeNbHO Ha 1/4. DTOT nposiBUTE b TAKXe MOXKHO HCHOJb-
3oBaTh Aas obpabGorkd nueHkH «Komak T[pasrosp [lo-
3UTHB»; NPOSIBJEHHE MAET B BAHHOUKe B TedeHHe 6,5 Mmu-
HYT NMPH HENPepLIBHOM MOMellHBaHWH. TemnepaTtypa npo-
aBaenns 20°C.

IlposiButesnb «D « 76» — 370 OAHH H3 KJNAaCCHUECKHX pe-
LLeNTOB, ¥ €ro H31aBHa NPUMEHANH B poTOrpadHu Kak cTaH-
NapT aaa onpenedienns 3(pPeKTHBHOCTH HOBBIX THIOB MpoO-
ABHTENEH.

MOJE3HbIE PELENMTHI
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B nocneanne HeCKOJBKO JieT Tak HA3biBAEMble KOHTPACTHO
paboTraloulHe NPOSBHTENH 3aBOEBAJNH LIUPOKYIO MOMyJsAp-
HOCTb. Mlx cocTaBbl LOBOJIBHO CJIOXHBI, HO HAa MpaKTHKE
npH 06paboTKe MNJIEHOK HH3KOH W CpefHeH UYBCTBHUTEJb-
HOCTH OHH 00ECNeYHBAIOT JOBOJbHO BbLICOKYIO KOHTPAacCT-
HOCTb M300paKEeHUs NPH HOPMAJbHOM YDOBHE 3€pPHHCTOC-
TH, YBEJHUCHHOH UYBCTBHTEABHOCTH H XOpoled npopabor-
ke peranel. [lposiBieHne B 3THX pacTBopax MJIMTCS HO-
CTATOUHO [0JIr0, H AIO3TOMY OHH HENPHUTIOAHb! s 06paGoT-
KH BbICOKOYYBCTBHTENbHOH mnueHKH. [TockonbKy npuroro-
BHTb TAKOH NMPOSABHTENb CaAMOMY BCe-TaKH CJOXHO, Jy4dlie
BOCIMOJb30BATLCA TOTOBLIMH COCTaBaMH. §1 npeanounTaio
«AkyTon» pupmsl «[latepcon». ITOT NposiBUTENb NTPOLALT-
CA B KHIAKOM BHAE H MOXET A0Ar0o XpaHHTbeA. O6bluHOe
BpeMsi nposinenuss aas naevok tHna «FP4» u «Arda-
Fesept IF» pasHo |8 muHytam. XoTa «AKyTOoa» H He
AIBJIAETCA MEJKO3EPHUCTHIM MPOSABHTENEM, I NOJYUA] C ero
MIOMOLLBIO HETaTHBbl ¢ HU3KOH 3@PHHCTOCTHIO H OTJIHUHBIM
TOHOpa3aeseHHeM Ha nieHke «Arda-leseprs.

Akrusupyroujuli pactsop

IDTOT MAaJIOW3BECTHBIH COCTaB MOXET OblTb HMCOOAb3OBAH
ISl ne4aty no MeTOAY aKTHBMDOBAHUA M CTabHAH3aUMH,
OnMcaHHOMY Ha cTp. 16—18. AKTuBHpYyOWMI pacTBOp He-
JOPOT, U €ero Jerko NpUroTOBHTb, OJHAKO CTabHAM3UDPYIO-
LHI PaCTBOP MMeEET OueHb CJOXKHbIA cocras. Hackonbko
MHe HW3BEeCTHO, HH OAHa M3 BeAywHx ¢Gupm ¢doromarepHa-
JIOB He NyOJaHKyeT peuenToB pPacTBOPOB AAA (OTOMEUATH
3THM MeTOAOM. XOTH KOJHYECTBO TOPMO3HTENA B pacTBope
HEOO6XOAMMO H3MEHATb B 3aBHCHMOCTH OT copra Oymarw,
A Nojydalo C MNOMOWLBIO CBOErO pacTBOpa «A0MAaLUHEro
NPHIOTOB/AEHHA» TAKHE K€ XOPOLIHE Pe3Y/IbTaThl, KAK H NPH
paboTe C roTOBbIM npemapaTtoM. 1ak Kak B COCTaB aKTH-
BUPYIOLLEr0 pacTBOpa BXOAMT eAKHA HaTp, cobaraaiTe
Mepbl NMPeAOCTOPOKHOCTH MPH €r0 MPHIOTOBJEHHH.

$1 MHOrO 3KCrepUMEHTHPOBAJ C COCTABOM 3TOrO MPOABH-
Tessl, OAHAKO MHE TaK M He YJaJocCb ero yaydwuts. 5 of-
pabaTbiBan MM camble pasHble copta (porobymaru, BKIO-
uasi «Kenkonu» pupmbl «KeHTmeps, «IKramMaTHK» HHPMbI
«Kopak», «Madonpuur» u «Arda-Tesepr».

AkTusupyrowuid pacrgop 0aa cneyuasbrold orobymazu

['napooKuch HaTpus 50 r
CyabPHT HaTpusa (Ge3BoaHbINH) 35T
OpPOMHUCTBIH Kanuh 05r
topmo3sutens 142 JxoHcoHa oMaA
BOAA po | a
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DTOT AKTHBHPYIOWLMH PAcTBOD HE OKHCJASIETCH NPH Xxpa-
HOHHH M MOXKeT ObiTh HCNOJNb3OBAH ANA 06paboOTKH 00/b-
WOrO UHCJ/1a CHHMKOB.

Ipy Heo6x0AWMOCTH TOpPMO3HTENb [IXKOHCOHA MOXKHO
3ameHHTb pacTBopoM: 10 r 6eHsorpuasona B | a1 ogHonpo-
LLEHTHOrO PACTBOpPA YIJIEKHCAOr0 GEe3BOAHOTO HATPHSA.

CaenyeT OTMETHTD, UTO aKTHBHPYIOLUHE PACTBOPLI HE MO-
TYyT NPHMEHATLCA Aa5 06paboTku 6pomocepebpsiHbiX HOTO-
6ymar, B To BpemMsi Kak potobymara, npeiHa3HayeHHas s
npouecca axkTHBH3aUHH M CTabHAH3aUHH, MOXeT ObiTh
o6paboTaHa o6blUHBIMK NpoABHTEeNAMH. Kpome Toro, MArko
paboraiolné nposiBuTenn, Hanpumep «D « [65», okaxyT
Ha OObluHble copTa crneunanbHo# porobymaru («IKrama-
THK») TakKoe e AeHCTBHE, Kak W nposiBuTenb «D « 163»,
a He MOHH3ST KOHTPACTHOCTb, KaK 3T0 0ObIUHO ObiBAET MpH
nposiBaeHrH OpomocepebpsaHbIX doTobymar.

«Kodax D « 163»

IDTOT NposiBUTENb NpEACTaBAsieT cO60iH OObIUHbBIH MeTon-
THAPOXMHOHOBBIH PACTBOP, KOTOPHIM MOXKHO 00pabaTbhiBaTth
moboit copt GpomocepebpsaHoi dporobymaru. Ero takxke
MOYXHO TNPHMEHATb AJ8 NpOsABJAeHHs (OTOMATepHaNoB
B BaHHOUKe.

METOoN 22
CYAb(GHT HAaTpHUA (Ge3BOAHBIN) 751
THAPOXHHOH . 17 r
YIJEKHCAbIH HATPpHil (6€3BOAHBIN) 65 r
6pPOMHMCTBIH Kaani 28 r
BoAa a0 1 n

Hnas  obBpabotku 6Opomocepebpanoit  Gorobymaru MM
«Bpomecko» W aApyrux copToB xj0opob6pomocepebpaHOH
6ymMaru pacTBop HYXHO Pas3BeCTH B BOJAE B COOTHOLUEHHH
1:3; Bpems npospaeHus — |,5—2 MUHYTHI, TemnepaTypa —
20°C. Huas nosyyeHusi GoJiee TEMJbiX TOHOB (TOJbKO Ha
xqnopobGpomocepebpsaHon 6ymare) BpeMs MPOSABJACHHA L0J-
JKHO BObITb 1,5 MUHYTb, a AJs OObIYHOH TOHONepeAauHn —
2 MuHYTbl. Bpemsi 3KCNO3HUMM B YBEJHUHTENE HYXHO
BapbHpOBAaThH B 3aBMCHMOCTH OT TOrO, KAKOH TOH CHMMKa
Bbl XOTHTE TOJIYUHTb (CM. NPUMEUYaHHE K NPOABUTEJAM
«D - 156» u «D - 166».

Hnas ob6paboTku Gymarn mapku «Besokcs u xjaopoce-
peb6psaHON dorobymMard 3TOT NPOSIBHTENb HYXXHO Da3BeCTH
nonoJam ¢ BOAOH; BPEMSA NPORABAEHUSA NPH 3TOM DABHACTCH
40—90 cekyHa.

[MONE3HBIE PELIENTbI
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«Kodax D - 165»

DTOT noJse3Hbll peLenT, KOTOPbi MeHee H3BECTeH, 4eM
«D + 163», paer BO3MOMKHOCTbL MOHH3HTb MPHMEPHO Ha
OMAHH TOPSAOK KOHTPacTHOCTb 6pomocepebpsaHOH oTO-
6ymaru. Hanpumep, ecaH ¢ KOHTpPACTHOro HeratHsa He
yNaeTca MONYYHTb YHOBJETBOPHTE/bHbIH OTNEYaTOK Ha
HOpMaJbHOH 6Gymare, OYeHb YAaCTO MOXHO JOOHMTbCA XO-
poulero pe3dyabTata Ha TOH e Oymare ¢ 0OMOWbIO
nposisuteas «D - 165». Takum obpazom, ecau noa py-
KOfi HeT MArKOH HJM NOAYMArkKoi 6yMmaru, nposiBHTENb
«D -« 165» 1no3BONHT BBIATH M3 MOJOXKEHHS.

MeToJ 6r
cynbdUT HaTpHA (6e3BOAHBIN) 25 r
yraeKucabli HaTpHH (6€3BOJHBINH) 37r
OpoMHCTBHIR Kaaui I r
BOJa no 1 a

Passeante | uacTb 3TOro pacrsopa B 3 4acTAX BOABL.
Bpemss mnposiBnenusi — [,5—3 MHUHYTBHI, Temneparypa —
20°C. XoTa 3TO W O4eHb XOPOLIKH NPOSBUTENb, MOJbH3O-
BATbCSl MM HYXXHO TOJIBKO B CJydYyae HeoOGXONHMOCTH, Tak
KaK OH TNpPHXOAHT B HEroAHOCTb GbicTpee, uem «D « 163».

«Kodak D - 156»

DTOT mposiBUTENb, JAAIOUWIHH Ha OTHedaTKe TMNpPHATHBIHA
Tenblii TOH, MPUrofeH AAS MPOSABJEHUS XAOpPOGpPOMOCe-
pebpsinbix ¢orobymar, nanpumep «Dbpomecko», npHuem
TOH OTMeyYaTka B 3TOM cJayyae Oyjer Msrde, 4em IMpH
nposiBieHHH B pacTBope «D - 163» B TeyeHHe MHHHMAaJb-
Horo BpemeHH. /s 3TOro nposiBUTeJst CNPABEANHBO TO
e MPasuio: ueM KOpoue BPEMH NPOABACHUS, TeM Msarue
TOH OTnevarka.

MeToJ 1,7 r
cyabpHT HaTpua (6e3BOAHbLI) 22 r
rHAPOXHHOH 6,8 r
YTJEKHCAbIA HaTpHi (6e3BOAHBIN) 16 r
OpOMHUCTLIH Kasui 0,63r
Boja no 1

DTOT pacTBOp pa3BOANTCA B BOAE B cooTHowenuu |:1; Bpe-
MA NpPOsiBJeHH — |,5—2 muHnyTbl, Temneparypa — 20°C.

«Kodak D « 166»

ITOT peuent npenHasHauyeH AR MOJYUEHHS MaKCHMaJjb-
HOIO Temoro TOHA OTmeuaTka Ha ¢orobymare Mapkk
«Bpomecko» w Apyrux coprax xsopocepe6psiHoii 6yMar.



Oco6eHHO XOpolHe pe3y/bTaThl 06eCHeuHBaOTCA AR
MOPTPETHbIX CHUMKOB. [IpH HCNONb30OBAHHH 3TOr0 NPOSIBH-
TeJA HeOOXOAHMMO [1aBaTb OGOAbLIYIO BbIAEPXKKY, 4YeM IpH
pa6ore ¢ pactBopaMu «D « 163» u «D + |56».

METOJ I,LI5
cyabhuT HaTpus (6e3BOAHBIN) 25 r
THAPOXHHOH 856 r
yrJAeKUCAbIH HaTpHi (6e3BOAHbBL) 25 r
6pOMUCTBIH Kaanh 1,25 r
BOAa xo | a

Bas nonyuenus pabouero pacTBopa | 4acTb NposiBUTENs
pasBoAHTCA B 3 uacTAX BOAbl, BPEMS INPOSBJEHHA —
2—3 MHHYTBL

Meroneudpoxunonosoui npossuress «Kodaxk D - 72»

3710 — BBICOKOKOHTPACTHBIH, OGbICTPOAEHCTBYIOIHE [POSi-
BUTeAb Ansi ob6paboTku OpomocepeOpsnbix Horobymar,
a Takxe AJS NpOABJEHHS (DOTOMJIEHKH B BAHHOUKE.

MEeTOJ 3,1r

cyabHT HaTpHA (Oe3BOAHBIH) 45 r
THAPOXHHOH 12 r
YIJI€KHCAbIH HAaTpHi (6e3BOAHDIH) 67,5 r
6pOMHCTBIA KauHH 1,9 r
BOAA o 1 a

O6biuHO AJA nonydeHdss pabouero pactBopa | uyacTb npo-
ABHTENA PACTBOPAETCA B JIBYX 4aCTAX BOAbl, NPOSABJEHHE
paurcs 4 MuHyTHl nipu Temneparype 20°C. Ilpn Heobxo-
AWMMOCTH TMOJYYHTb MOBBIIUEHHYIO KOHTPACTHOCTb MPOABH-
Tesb pasbaBiserca BOAOH B COOTHOLWeEHHH |:1 u npossae-
HHE BeNeTCA B TEUEHHE TOro K& BPEMEHH H TNpH TOH Xe
Temneparype.

CylUecTBYyeT OrpOMHOe KOJHYECTBO PELENTOB NPOSBHTE-
Jeldl, H MOXKHO MOTPATHTb CKOJIbKO YIrOAHO BPE€MEHH, HCNbl-
THIBAA BCE HOBbie W HOBble pacTBopbl. B 3toit rnase npu-
BOAATCH PELENTHl, KOTOPbIMH 51 C YCHEeXOM NOJb3YIOCh CaM.
1 6bl nocoseroBas BbIGpPaTb Kakoi-AMOGO OAHH 0pO-
fIBHTEJb, KOTOPbIH BaM 6oJibllle BCEro MOAXOAMT, K pabo-
TaTb ¢ BUM. KOHEUHO, 3KCnepHMeHThI NOJIe3HbI, HO HE HYXKHO
3a0bIBaTb, YTO OHM — TOJbLKO CPeACTBO IJS AOCTHXEHHA
onpeneseHHol uean. Caenylowlas rpynna peuentoB BKJIO-
yaer pacTBOPBI CTOM-BAaHH H PuKcaxeld. CaMbiMu NONYJsp-
HBIMH (PUKCAXKAMH SBASIIOTCA pacTBOPbl Ha OCHOBE THO-
cyibdarta HaTpus. B nocsesHHe roAbl MOAYUHIH PACTIPOCT-
paHeHHe GbicTpoaefcTBYOLLHE DHKCAXKH, KOTOpbIE obecne-
YHBAIOT XOPOLWHE pe3yabTaTbl NpH cobaaeHuu ohpeje-
JIEHHBIX MPEeLOCTOPOXKHOCTEH.

MOJIE3HbLIE PEUENTHL
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Cron-BaHHA HCMOMb3YyeTCs NS NPOMBIBKH MJIEHKH He-
NOCPEACTBEHHO Mocae nposiBiaeHus. Bor cambiéi npocroi
peuenT Takoi BaHHbI:

«Kodax SB-/A»

ROIA 1 a
YKCYTHAsSt KMUCA0Ta (JNefsHan) 50 ma

"lpusrieHHble oTOMaTepHaJbl HYXKHO BbIAEPXKATh B 3TOM
BAakic B redeHue b— 10 cekyHA, a 3aTeM ONYCTHTb HX B (DHK-
cax. TaeauTe, utobbl PacTBOP M3 CTON-BaHHbI He moman
B IIPOSIBUTENb M HE OCTa/jCs Ha [MHHUETe, KOTOPbIM Bbhl
noab3verect. [locraTouko coBcem HeGOIbLWONO KOJIHUYECTBA
YKCVCHOH KHCJOTBI, UTOOB G€3HALEXKHO MCNOPTHThL Ball
INOABHTEND.

K orabtl Tuocyarsarneid gurkcax « Hagopd 1F-2»

Tuo-ynbar Harpus (KpHCTANNHYECKHIH) 200 r
MTUPOCYAbOHUT KadHs 12,5 r
BOJa ao Ioa

DTOT pacTBOp He pPa3BOAMTCS H HCNOJb3YeTCH KaK Ans
(DOTOMJIEHKH H MJACTHH, TaK U Aas dorobymaru. THocynb-
¢pat Harpust pacTBOpAeTCA B ropsiyed BOAE Tropasao
6bicTpee, uem B XOJOAHOH, OJHAKO PacTBOPY HYXKHO AaThb
OCTbITL Nepel TeM, KakK A00aBjifiTb B HEro MHPOCYAbOHT
Kanaus. JTo — camblil NpocTo#t peuent (HKcaxa M, Cyas
no BceMy, cambiit pacnpocrpaHenHbifi. [lupocynbdpur Ka-
JIHSl HH B KOEM CJy4ae Helb3d PacTBOPATL B ropsiuel BoLe,
TaK Kak MpH 3TOM BbIAEAAETCHA HENPHATHO MaXHYWHH ras.

Kucaeoui oybawuid ¢uxcan «Kodax F - 5»

THOCYNbd AT HATPHHA 240 r
CyabHT HAaTPHA (6e3BOAHBIH) 15 r
yKCycHasi kucqaora (JneasiHas) 17 ma
6opHas KHCAOTa (KpUCTaJ/Hueckas) 75T
aNI0OMOKaJIMeBble KBaCLUbi 15 r
BON& I

3710 — O6bIUHBIA KHCABIH Ay6aulKi duKcax Aas doTonae-
HOK 1 ¢doToGymar. Bpems dukcupoBanusa npu temneparype
20°C — 10—15 MHHYT, He peKOMEHIyeTCcs OCTaBJATb
NJEHKY HJAH OTNeyYaTKH B ¢ukcaxe Oogablie YKAa3aHHOTO
Bpe€MeHH, 0COGEHHO NMpPH BHICOKOH TemmnepaTtype.



Bewcrpodedcrsyowui gpuxcan «Hagpopd F - 9»

BOAa (NMpH Temmepatype

npubausurensbio 50°C) 600 ma
THOCY/Ab(aT HATpHA 360 r
cyabdar amMMOHHS 60 r
cyJbduT HaTpust (6e3BOAHbIH) 15 r
YKCyCHas KHcJaoTa (feadHas) 17 ma
6opHAA KHCAOTA (KpHCTalnuueckas) 79T
aJioMOKaJ/HeBble KBAaCUbl I5r
BOJA o 1 a

3TOT GHUKCcaxK AEHCTBYET QUEHb ObLICTPO M AOJIO COXpPaHA-
€TCSsl, HO €ro HeJb3s MCIOAB30BaTh NPH PaboTe N0 METONY
AKTHBHPOBAHHSA W CTabHAM3AUHH.

CaienyeT OTMETHTb, 4TO NPH paboTe CO BCeMH OblCTpO-
NeHCTBYIOUIHMH (GHKCa’KHBIMH pPacTBOpPaMH, BKJAKOHas Te,
KOTOpble MPOAAlOTCA B [OTOBOM BHAE, HYXKHO cobJaioiaTb
onpepnesieHHble NPelOCTOPOXKHOCTH. [lepeneprkka B ¢ukca-
xe (TO ecTb BbliepXKa B TeueHMe OoJiee 3 MHHYT MpH
temnepatype 20°C) Bbi3biBaer or6eanBanHe H306paxe-
HUSl Ha MAeHKe, naacTuHax W dorobymare. [losTomy Hyx-
HO TOYHO BbIJEPKHBATb BpeMst (PUKCHPOBAHHSA, OCOBGEHHO
npu pa6ore ¢ dporobymaroi, naolueld u3obpaxeHve B Ten-
JIBIX TOHAX.

Hybawud pacreop «Kodax SH-1» na ocnose gopmaruna

dopmannd (409% pacreop ¢opmanbaeruaa)l0 wma
YyIreKHCAbl HaTpHH (6e3BOAHBIN) 5r
BOAA no | a

JtoT nyOsWHiA pacTBOp OueHb 3D deKTHBEH: H306paxe-
Hhe Ha (PoTonneHke, 06paboTaHHOR B HEM B TeyeHHe 3 MH-
HYT, He MOPTHTCA [Jaxke B KHNAULel Boje. 51 HACTOATENbHO
pekoMeHIylo 06pabaTbiBaTh B 3TOM pacTBOPE HEraTHBhI,
KOTOpble TOA/NEeXAaT AJHTEJNBbHOMY XPAHEHHIO H HEOJHO-
KPAaTHOMY MCHOJb30BaHHIO. [locae AyGAeHHS MJIeHKY HYX-
HO MPOMBITb H MOTPY3HTh HA 5 MHHYT B CBeXEMPHTOTOBJIEH-
HblH KHCAbIA ¢ukcax, HanpuMep «F « 5». Ilepen cylukoit
MAEHKY HYXHO XOpOLIO MPOMBITD.

Ocaaburens Papmepa «R-,A»

PACTBOP I
HeJIE30CHHePOAHCTbIH KaaHH 75T
BO/a no I
PACTBOP I
THOCyAb(DAaT HaTpHs 12r
BOJA no 1 a

MOJIE3HbIE PEUEMTbI
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PenpoayuupoBanue kapTHh

W CPABIOP NOAPOGHO paccMaTpu-
Baetcsa B TpeTbedt raase. I'pasoopa
Xorapra u3 cepuu «Iloxoxne-
HHSA NOBECHI» HA HHXHEM CHUMKE
npeactasasier cofoi TOHOBYO
PenpoLYKLUHIO, NOJYUEHHYIO
rpybOWITPHXOBLIM METOAOM.
OTneuaTtok 66l nosyden Ha 6po-
mMocepeGprHoi Oymare ¢ Meran-
JIHUECKOH OCHOBOMR U BOCIPOH3-
BeUEH 31eCb B UBeTe, Y4TOGHI
XOTA Obl YACTHUHO Nepesars

3¢ dekT, coznasaeMblii 3TOH
Symaroit. Ilpu cbemke ocseule-
HHe ObI0 OAMHAKOBBIM C 06enx
CTOPOH.

Ha sepxHenm cHuMKe npeacTas-
JeHa PENPOAYKUHA KAPTHHBI
Yunvama ®pura. Kapruua Gotaa
BbIHYTa W3 pambl, 4ToGbl Npw
CbeMKE He ObLIO TEHEH, U 0CBe-
WeHd KOCO tajaiiHM CBCTOM
ANS Nepefayn CTPYKTYpbl MaTe-
pHana u kpacku. DOTOMACHKY
«Konaxk Jkraxpom Tun B,
dopmat 10X 12 cum.
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Pabouuii pacTBOp MPHIOTOBJIAETCA B CJEAVIOUIEM COOT-
HOWEHHH: OAHA 4YacTb pacTBopa [, onna vacTe pacTBo-
pa Il u 3 uactu Boabl. CocTaB NpUMEHHM AJ51 BbICBETJAEHHS
TEHEeBbIX YYAaCTKOB HA HEraTHBaX H TeMHbIX MeCT Ha OT-
neyatkax. On HaeaneH AR MOBLILUEHHS KOHTPACTHOCTH
(poromarepHanoB, [MOpPHMEHsEMbIX B JdTodoTOorpaduH.
Ocnaburesiem HYXHO NOJb30OBATHCH Cpa3y IocJje MpPUro-
TOBJIEHHA, TaK Kak cmecb pacrtBopa I u Il GwicTpo mop-
THUTCA.

Orbearusarears HA OCHOBE L00Q U TUOMOHEBUHbL

DTOT pACTBOP MOXKET HCI0Jb30BAaTbCA BMECTO ocaaburens
«R-4A». Heno B ToM, 4to npH oGpabotke doTobymaru
B ocnaburene Papmepa B TeueHHe AJIHTeJbHOrO BpeMeHH
Ha Hel o6GpasyloTcsl NATHA. DTH NATHA He BAMSIOT Ha
nocjenylouiee KONHpoOBaHHe, HO B JIOGOM cayyae 3TOro
aydile u3berkaTh.

Kpenkast HacTofika #ona 50 ma
taomouesura (109 pacreop) 100 ma
BOAA 0o 250 ma

TruoMoueBHHa B BHAE MOPOILIKA BbI3blBAET Byadb, U HO3TO-
My ee He cJelyeT CMEIHWBATb C APYFHMH BeLLEeCTBAMH
B KOMHAaTe, rae XpaHaTcs (OTOUYBCTBHTEJSbHblE MATEpHa-
Jbl. YacTHubl THOMOYEBHHBI MOTYT COXPAHATLCH B BO3JyXe
BO B3BelI€HHOM COCTOSIHUH B TeueHHe [JIHTEJbHOro Bpe-
meHHd. [TonyueHHbllt pacTBOp He AAOBHT K He MeHee 3ddek-
THBEH, ueM octabuTeNb Ha OCHOBE HOMa W COJIeH LIHAHUCTOM
KHCJIOTbI, KOTOPbIH HBJIAETCA CHJAbHbBIM HAJ0M H peLenT
Kotoporo st He npuBoXYy. Hzo6paxenne orGenuBaercs
MOJIHOCTBIO B TEUEHHE ABYX MHHYT, B TO BpEMsS KaK Ha
YYaCTKH, NOKPbIThIE BOAO3ALUHTHON ryalbio, 3TOT PacTBOp
He neficteyer. EcaH BaM HYXHO 3aMemsIHTb CKOPOCTb
aeiicteus pacrsopa, paszbasbTe ero BOAOH B COOTHOLUE-
HuW 1:2,

Or6ennBaresnb ObICTPO TEpPSET CBOW CBOHCTBA, M ero
HY’KHO MCI0OJAb30BaTh Cpa3y rnocje [npHroTosJeHus. Pacr-
BOp JOJIKEeH OblTb COBEPLIEHHO GeCUBETHBIM, B MPOTHBHOM
cjyuyae B Hero HYXHO A06aBNAATb THOMOUYEBHHY [0 Tex
nop, Moka OH He noTepaeT UBeT. ITOT ociabHTeNb He
OUeHb LIMPOKO pacCnpocTpaHeH, HO 3PdEKTHBEH W He
OCTAaBJIsIET HUKAKHX OSITEH HA M306paKeHHH.

Heyxsannoui ocraburess Papmepa «R-,B»

PACTBOP |
KEeNe30CHHEPOAHCT IR KaaHi 75T
BOAA ao 1o



PLATE 1

William Hogarth Rake’s Progress.
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PACTBOP II
THOCYJAb(AT HATpHA 200 r
BOJa no 1 x

IIpu o6pa6oTke 3THM ocCiabHTENEM HCMONB3YIOT NBE BaH-
HoukH. PactBop Il Heab3st 3aMEHATb KHCJABIM THOCYJb-
daTHbIM duKcaxeM. ITOT ocjabHTeNb OUEHb XOpoul AJs
TIOHHXXEHHS O6LIeH KOHTPACTHOCTH HEraTHBOB H ueﬁcmyef
MOYTH nponopuHoHasbuo. HeraTHB HyXHO gpepxaTbh B
pactBope | B TeueHHe 1—4 MHHYT, NOCTOSIHHO NepeABHras
ero B BaHHOYKe, a 3aTeM, He JpPOMbIBas, ONMYCTHTb Ha
Heckosbko MHHYT B pacrBop Il. Ilocne 3storo Herarus
HYXHO XOpOWIO MPOMbITb H BBICYLUHTb.

Sl cunTalo, 4to 3TOT OcCNabHTesb NEHCTBYET He XYXe,
yeM HeyJOOHble B NPHTOTOBJIEHHH CBEDXIPONOPLHOHAJb-
Hble OCNabGHTeH, pelleNT KOTOPbIX NO 3TOH MpHUYHHE He
TPHBOAUTCS.

Ycunrureau

B npomaxe uMeloTCA LOBOJBHO HENOPOrHe TOTOBBIE YCH-
JIUTEJH, W [I03TOMY HET CMbIC/ia MPHIOTABJAHBATL YCHIH-
T€Jb CAMOCTOATENbHO. [IASI CpeJAHero ycHJeHHsl CBeTJbIX
HEeraTHBOB f1 MOJb3YIOCh CJAEIYIOUWHM PAcTBOPOM AIS TO-
HHPOBAHHS B TOH CENHH.

Cynvgpudnstii Tonupyrowut pacreop «Hagopo 1T I»

CYJbOUAHBIA PACTBOP
CynbPHA HATPHA 50 r

Boaa ao | a

XEJE3OCHHEPOIOHUCTHLIA PACTBOP

KeNe30CHHEePOAHCTHH KannH 100 r
6pOMHCTBHIH KaJu# 100 r
BOJA no | a

Jlas npurorosaeHust pabouero pacTBopa HYXKHO pa3BecTH
| vactb pnaHHoro pacrsopa B 9 uacTax BOAbl. XOpoLo
BbIMbITbIE OTNEYATKH MJH HEraTHBbl BLIAEDXHBAIOTCA B
KeNe30CHHePOAMCTOM PACTBOpPe A0 Tex Nop, Noka u3obpa-
XKeHue He oTbOesuTcA. [Jocjie 3TOr0 HX HYXHO TILATENbHO
NMPOMBITh H Cpa3y Ke NMOTPy3UTh B CyJbGHAHBIA pacTBOP.
[Tocne TOro Kak OHH NMPHOOGPETYT HACHILEHHBIH KOPHUHe-
BbIA LBET, HX HYXXHO NpPOMbITh, OCTABJSIS B Bode He GoJee
uyeM Ha mosiuaca, H BbICyWHTb. Caeaunre, yTOGH NPH CYLIKe
Ha HeraTHBbl HJH OTHEYaTKH He 1onaJja MNbljb.



3 Penpoaykuus

S1 Bcerna yBJsekaJcst penpolyUHpPOBaHHeM. BO3MOXHOCTh
nepefasarthb Ha pororpadum Mesbyailive AeTalld, KOTOpbIE
cnocobeH pa3/iHYHTb OOGBLEKTHB, NMPHHOCHT MHe 6oJblioe
yAOBJETBOPEHHE OT penpoayuHpoBaHHs. Moxer mnoKa-
3aTbCfl, 4TO PENpOLYLUHPOBAaHHE He MpeNCTaB/sAeT 0COObIX
TPYAHOCTEH. JTO AANEKO HE Tak, XOTH OAHHM ¢dororpadam
OHO yjaeTcs Jydlue, 4eM ApyruMm. 3aJ0r ycrexa nphx pe-
NpoAYUHPOBAHHH — yHcToTa. [IpHXKHMHBIE crekaa Konu-
pPOBaJbHBIX PAMOK, OCBETHTEeJbHbIe TPUOOPbl, OGbHEKTHBb —
CJOBOM, BCE AOMKHO ObiThb abCoONIOTHO uKCTbiM. Jlaxe
MaJsehlune cieabl NMbUIH OTPaXaloTCsA Ha HeraTHBax Kak
4yepHO-6eJibiX, TaK H UBeTHbIX. Ocob6eHHOo BaxXHO c06.104aTb
YHCTOTY TMPH PENnpOAYyUHPOBAHHH BBICOKOKOHTPACTHBIX
OPHTHHAJ/IOB, TAKKHX, KakK LITPHXOBble IPAaBIODbl H reorpa-
¢uyeckre KapTol.. Temno, BblaeNsieMOe OCBETHTENbHBIMH
npubopamu, NpHTATHBaeT Nblib. OAHHM CJOBOM, OJHA H3
camMblX TPYAHOpa3pelwHMbIX npobsemM B AaHHOH 06JacTH
¢dororpacun — coba0NaTe YHCTOTY B paboTe.

OcBeTuTeNbHble NMPHOOPLI HYMHO YCTAHABJAHBATH C 0CO-
60# TulaTeNbHOCTbIO. OHH JNOJIKHBI GBbITh PaCNONOMEHBl
Ha OJMHAKOBOM PACCTOMHHH OT OPHIHHaJja MOA YIJIOM OT
45° po 30° k ero naockoctd. [lomewarts ux caenyer
Ha pacCTOSIHHH, BTPO€e NpEBLIIAIOLLEM Pa3Mep OPHrHHaja,
a4 1o BO3MOXHOCTH M jpaJjblie. IJTO HeOOXOAHMO ANSA
rapaHTHH PaBHOMEPHOrO OCBEIUE€HHS H /A TOro, 4YToOH
TEMJO OT OCBeTHTesNeldl He MNOAeHCTBOBAJO HA OPHTHHAJ
npH pa6Gore ¢ KOMHPOBAJbHOH AOCKOH 6€3 NPHXKHMHOrO
CTEKJIA.

KOIMHUPOBAJIbHASL JOCKA

KonupoBanbHble NOCKH GbIBAIOT ¢ PAMKAMH Ha nNeTaAsX,
Hanoao6He KOMHPOBAJbHBIX PAMOK, H € TNpPHXXHMHBIMH
CTeKJaMH, KOTOpble (QHKCHPYIOT OPUTHHAJ B HYXXHOM NO-
JOXKEHHH BO BpeMs CbeMKH. IJTOT THN KOMHPOBAJbHOR
JOCKH HMeeT OJMH CYLUEeCTBeHHbIH HEeAOCTAaTOK: CTeKJo
MOXKET BbI3BaTb HeXeaaTesbHble OJHKH cBeTa. Kpome
TOrO, OHO AOJ/KHO ObIThb a6CONIOTHO 4HCTHIM. WMeHHO
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NMO3TOMY HeKoTopble dororpadel NpesnoyHTaloT KOMHPO-
BaJIbHbi€ JOCKH 6€3 MPHKKUMHOrO cTeksa. Sl UpeAnoyHTaio
DOCKY C NPHKHMHBIM CTEKJIOM, HO, €CJIH OPHI'HHAM CJAHIKOM
BEJHK WJH HMeeT GOJbIYI0 TOJNUWHHY H He MNOoMelaercs
MOJ CTEKJOM, Jydlle HCNOJib30BaThb AOCKY 6e3 crekna. On-
HAaKO MOMECTHTb H 3aKpenuTb OPHIHHAJN TakK, YTOObl OH
6bl1 abCONOTHO MJOCKHM, A0BONLHO TpyaHo. [asf 3ToH
uesM NPHUXOLMTCHA TOJNb30OBATHLCA KAEHKOH JEHTOH WU
KkHonkamu. KoHeuHo, np 3TOM HYKHO cobJai0AaTb OCTO-
DPOXXHOCTb, uUTOGbi He NOBPEAHTb OpPHIHMHAJ. B Kauecrse
KONUPOBAABLHOR HOCKH MOXHO HCMOJb30BATh MOJAbOEpPT
¢ MarHMTHboIMM aepxarteasimu. Popmar opurunana, ko-
TOPBIR MOMKHO Pa3sMeCTHTb Ha HeM, — 25X 30 cm.

Kpome doroannapara, ans penpoiyuHpoBaHHA MOTpe-
6yiOTCA  CJAeAyOllHe TIPHCNOCOONEHHA: KOMNHPOBaJbHAfA
00CKa, YPOBEHb, CTasbHasd, NAacTMaccoBas WM MaTepua-
Tas MEepHas JeHTa W [Ba WJH UETbIPE OCBETHTEJbHbIX
npuGopa. OOGLI4HO MOKHO OOOHTHCH ABYMSA OCBETHTENSAMH
N06GOTO THNA, MPH YCJAOBHH, YTO OHH HMMEIOT OAHHAKOBYIO
MOUIHOCTb M CHab)eHbl pedJeKTOpaMH OAHOTO W TOro
XK€ BHAA, MPEANOUYTHTENBHO C BHYTPEHHHM OTParKeHHEeM.
Hanpumep, kBapueBO-ranoreHHbIMH JaMnaMy B CneuHanb-
HblX ocBeTHTenAX. OHHM H3/yuyaloT OueHb MHOro Tenaa,
HO obecrneuyvBaloT HAEaJbHOE OCBELLIeHHE AU PENpPOAYLH-
pPOBAHHSA Kak Ha 4epHO-6eJoll, TaK W Ha LBETHOH MJeHKe.

PEIMPOAYUMUPOBAHHME T10JIYTOHOBDIX
OPUTHHAJIOB

[Tperne Bcero, HEOGXOAWMO MOMECTHTD HA KONIHPOBAJI bHYIO
JOCKY OPHIrHHaJ, KOTOpbIH Bbl COOGHPaeTeCh PENPOLYLH-
poBaTb. Ha moBepxHOCTH opHruHana M LOCKH He LOJIKHO
O6iTb Nbi1v M rpsisu. C NOMOLUBIO YPOBHA YCTAHOBHTE KO-
NUPOBAJbHYI LOCKY B CTPOTO BEPTHKAJNbHOM MOJOXKEHHH.
[TpoBepbTe MepHOW JeHTOH paccTosHus oT doToannapara
[0 Ka)Qoro yrsia KOMWpPOBa/JbHOH JOCKH, pacCCTOSAHHA
NOJKHBI ObiTb OAMHAKOBbIMH. BhiBepbTe YpOBHEM I10J10-
JKE€HHe annapara: [JIOCKOCTH OpuruHajsa M TNJEHKH
MOJIKHBL ObITL CTpOro napafnenbHel. Ilpuw penpoayun-
POBAHHH BCE HI0AHCHI HMEIOT 6oabluOe 3HaueHHe. B 3akaio-
4eHHe H3MEPbTE pPACCTOAHHE OT LEHTPa KaXKA0ro ocBe-
THTENA A0 UEeHTPa OpPHIHHAJa M B cAyyae HeoOXOAUMOCTH
CKOPPEKTHPYHTE MOJIOMXKEeHHE OCBETHTeJel.

" Beprukaasnoe penpodyyuposanue

[1pu penpoAyuHpOBaHHH KHHI MPHXOAHTCH NOJb30BATHCA
METOJOM, KOTOpblfi aHa/JOrHyeH BepTHKAJbHOMY YBeJH-



YEHHIO, IOTOMY UTO KHHTH, OCOBEHHO TsAXeJible H 60JbLUHe,
HEBO3MOXXHO pa3MeCTHTb Ha BepPTHKAJbHOH TMAOCKOCTH.

[lpunuun paboTbl NpH 3TOM OCT2ETCH TEM Ke, UTO H NPH
TOPH3OHTA/NbHOM PENpPOAYLHPOBAHHH: OCBETHTENbHbIE TNPH-
60pbl YCTAaHABJAHBAIOTCA TaKHM ke o6Gpasom, a ¢oroan-
napar AOJKeH OblThb CTPOFO OPHEHTHPOBAH MO OTHOLIEHHIO
K ueHtpy opuruHana. OcoGyl0 TPYAHOCTb IPeACTaBJASET
pa3MellleHHe anmnapara B HENOCPEACTBEHHOH OJH30CTH
OT CHHMKA MaJIeHbKOro pa3Mepa HMJH KaKOH-NHOO AeTand
B 6OJbLIOH KHHTe #id Ha GOJBIIOH KapTHHE.

Ecan Bam npuxoaurtcsi vacto paboTaTb ¢ TakKMMH OpH-
THHAJlaMH, HMeeT CMBICJ YCTAHOBHTb CNeLHaJ/bHBIA KDPOH-
wTefiH Haa CTOJOM, Tiae Haxoaurcs KHura. Kpon-
IUTEHAH AOMKEH HMeTb AJHHY OKOJIO MOJYMEeTpa H Kpe-
nuThesl K creHe. Ha koHue KpoHwTefHA HYXHO YKDENHTb
3a)KHM C BHHTOM HJH 6apaliKoBOH TFalKoH H MPONYCTHTb
CKBO3b Hero crep>eHb AuamerpoM okoso | cm. K atomy
JKECTKOMY, BEDPTHKAJbHO PACMOJOXEHHOMY CTEPXHIO, Kpe-
nutcs ¢oroannapar. Takum o6pasom, Ha CTOJie OCTaeTcs
MeCTO AJSI OpHFHHAJA, KOTOPbIH MNPeACTOHT DenpoAylH-
poBaTh.

®dupma «Poyus» BbinyckaeT ynoGHOE KOMHPOBaNbHOE
YCTPOHCTBO, B KOMIIEKT KOTOPOrO BXOAHMT AOCKA, OCBETH-
TeabHOe 060PYAOBaHHEe M CTOHKa AJs (oroannapara.

Boidepacka

[Tocnie TOro Kak Bbl BbIBEPHJM BCe DACCTOSIHHS W yCTpa-
HUJH HexenaTesbHble OJHKH, HYXKHO OINPEReaHTb 3IKCIO-
3HLUHIO. DTO MOXKHO CAeNaTb C IOMOLbIO 3IKCIOHOMET-
pa, JAyduie Bcero (GoTO3/NEeKTPHUECKOro (Hamnpumep, THna
«BecToH»). DKCroOHOMETD NOMOKET MPOBEPHTb PABHOMEp-
HOCTb OCBELUIEHHA [10 [OBEPXHOCTH OPUTHHAJa. JTO OUEHb
Ba)<HO MNpH DENPOAYLUHPOBAHHK NPOMU3BEAEHHH HMCKYCCTBA
W APYrHX NJOCKMX H306paxeHuid 60abuioro pasamepa. Mox-
HO 3aMepATb KaK MafaloWMi, TaK MU OTPAaKEHHbIH CBET.
$I npeanouxTato nepsbiii CNOCO6 — HET pHCKA OLIMGHTBLCA
M3-3a TOrO, YTO TEHb OT SKCINIOHOMETPA ynaJ/ja Ha OpHrHHadJ.
[Tpu 3amepe OTPakEHHOrO CBETA 3KCIOHOMETP HYXKHO Aep-
KaTb NOAafblWle OT OPHIHHAAAa.

POKYCUPOBOUHOLL MEX

[1pu penpoayuupoBatii HEGGXOAHMO YUHTbIBATh BJAHAHHE
pacTsXKeHHst MeXa Ha 3kcnoauuuio. [Tono6Hyw 3afauy npu-
XOAMTCA pelaThb NpH ChbeMKe MaJeHbKHX OODBEKTOB, KOrla
(okycHOe paccTosinHe OGBEKTHBA HE MOXKeT 00ecneuuThb
HeOOXOAMMOe YyBeJHUYeHHe M NPHXOAHMTCH QoTOrpadHupo-

PEMNPOAYLUHPOBAHHE
NOJIYTOHOBbLIX OPWUIHUHAJOB
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BaTh ¢ Mexom. Hampumep, eciu 06beKT cbeMkH HMeeT
[IUPHHY OKOJIO 5 CM H BaM HYKHO MOJYUHTb CHUMOK TAKOT0O
XKe paaMepa, NMPUAETCA HCNOJNB30BATh Me€X HE3aBHCHMO OT
GOKYCHOTO paccTosiHMa Bawero obbekTHsa. [lpu 3Tom
HYXHO YBEJIHUHTb BbLAEPXKKY, 3aMepeHHYI0O 3IKCIOHOMET-
poM, B ueTbipe pa3a, HJM OTKPHITb AHadparmMy Ha JBe
CTYMeHH.

Cbemky B macwrabe 1:l yao6HO NPOH3BOLHUTDL CTALHO-
HAapHbIM MW TeXHuueckum annapatom. Poroannapartamu
tuna «Poanefidnexe» unu «Jleiika» genatb CHHMKH TOrO
K€ pa3mepa, uTO H OPHIHHAJ, BO3MOXHO C NPHMEHEHHEM
YAJHHATENbHBIX KOJIEel; NPH 5TOM BblgepxKa H auadparma
H3MEHAIOTCA TAK XKe, KaK H NMpH CbeMKe C MEXOM. YBEJH-
YEHHE BbIJEPIKKH MOMHO BbIYHCJHTb MO MaTeMaTHUYECKOH
dopmyJsie; HO Jy4yille BOCMOJb30BATbCHA HECJOXHOH Tab-
JHLeH.

Buiyucaerue evioeposcku npu csemxe ¢ Mexamu

Maciurab cheMKH

1:8 1:4 1:2 3:4 1:1
Vpenuueune Buiaepx- | 1,25 15 2,25 3 B 4 pasa
KM 110 CDABHEHHIO (WM aABe
¢ 0ObIYHBIMH yCI0BHS- CTyTeHH
MH CheMKH B WHCIO nMadpar
pa3 MbI)

Ecan ansi cbhbeMKH MaJsieHbKHX OGBEKTOB UCNONb3yeTcs
TeXHHYECKHH anmapat co CHeuHaJbHbIMH TpHcnocobie-
HHSIMH, TAaKHMH, Kak OTKW[AHAs paMKa H HaKJOHAmlee
yCTPOHCTBO, onpejesieiHe pasmepa o6bekTa Mo, MaToOBOMY
CTeK/]y MHOrAa NpeacTaBaseT TPYAHOCTH. B uepro-Genoit
¢ortorpacun abCONIOTHAS TOUHOCTb FKCIO3HLHH HE CTOJb
CyUleCTBEHHA, OJHAKO IMDH CbEMKEe Ha UBETHYIO MNJEHKY
OHa OYeHb BaXKHa. [/ TOUHOro onpefeneHHst 3KCNO3HLUHH
Jyullie BCero 3aMepHTb €€ 3KCNOHOMETPOM HA MAaTOBOM
cTexJie. YAJMHeHHe Mexa MpPH 3TOM Y4YMTHIBAeTCsl aBToMa-
THYecKH. PoTosKcnoHoMeTp « CHHAPCHKC» SIBJISAETCH OAHHM
H3 HEMHOTHX, C TNOMOLIbIO KOTOPOTO MOXHO OIpeeHTb
IKCNO3HLHIO NO MaTOBOMY CTeK/Jy annapara ¢opmara
10X 12 em u 6onee. DTOT NpHOGOP ABNSETCA BAKHBIM MOA-
cropbeM Aas (oTorpados, NOJb3YIOWHUXCA AJA Penpoay-
LMPOBAHHA CTAUHOHADHBIMH HJH TeXHHUYECKHMH doroan-
napatamH. Ilpn HEKOTOpPOM HaBbIKe HM MOXHO OMNpeNe/IHTh
H KOHTPACTHOCTb H306paxeHHsI. « CHHAPCHKC» BhIMTyCKaeT-
ca komnanueit «Cunap Jlumurten» (liladxaysen, Llseiiua-
pHA), H B ero KOMIJIEKT BXOLAT (OTOMETpHYecKHe Kac-
cerbl ¢opmara 10X 12, 12X 15 u 20x25 cM, a TaKxe
CepPHHCTOKaAMHeBbIH (oTosKcnoHomeTp Mapku «loccens.
Koraa s npounTtan HHCTPYKUHIO MO NOJb30BAHHIO SKCIIOHO-
meTpoM «CHHApCHKC» B mepBbI pas, A Aaxe 3amnyrancs



B GO/BLIOM KOJIHUECTBE CJOXHbIX AetaJeidl. MHe mowano-
6HJIOCH OKOJIO ABYX Hejdesb, UYTOGBl HayuyHTbcs paborath
¢ 3THM NPHGOPOM, HO Tenepb s1 MOT'y MOPYYHTHCH 3a €ro ToY-
HocTb. He nmpencrasasio, kak 2 06xoau/ca 6e3 Hero paHee.
OH nHe3aMeHWM AJas npodeccronanbHoro dotorpada noTo-
MY, UTO [MO3BOJISIET ONpeAesATb HYXHYIO BBAEPXKKY
HE3aBHCHMO OT PaCTSXKEHHS MeXOB.

INJEHKA

YepHo-6esible ODHTHHAJIBI MOXMHO peNnpoAyLHpOBaTh Ha
nJeHKe Ji060ro THNA, HO Jyylle B3ATb HH3KOUYBCTBHTE/b-
HYIO NJIEHKY, KOTOpPas JaeT HeraTHBH cpelHeH HJH BLICOKOH
CTeNeHH KOHTPACTHOCTH. Ec/H Bbl NoJb3yeTech POJHKOBOM
NNeHKoH, GoJiblue BCero AJas 3TOH UedH MOAXOAHT «Ha-
¢dopn ITon F» (35 mm), «HMadopa FP,», «Koaak Ilaac X»
uau «Arda-Fesepr IF». O6parture BHHMauue, 4TO BCe
3TH MJEHKH NMaHXpoMmaTHueckHe. M3oxpomaTuueckas nJjeH-
Ka H nJeHKa, 4YyBCTBHTeJbHash K rojyGoMy LBETY, Kak
NnpaBHJO, B BHJE POJHKOBOH He BhinycKaercs. [Tanxpoma-
THYECKYIO NJIEHKY Hado NPHMEHATb 0653aTesNbHO, €CJIH Bbl
CHHMaeTe UBeTHble OPHTHHaJW. B 3TOM noapasiene Mbl
OCTAHOBHMCSI Ha 4Y€pHO-6e/IOM pPenpoAyUHDOBAHHH.

Ecnn  penmpoayudpoBaHHeM MPHXOAHTCS 3aHHMaTbCs
yacto, MJIOCKOH NJIEHKOH HJH NJAAaCTHHAMH MOJb30BATLCA
ropasao yaoGHee, 4eM pPOJHKOBOH mMeHKoH. OueBHAHBLIM
IpeHMYIUeCTBOM B 3TOM cJiyyae SBJSIETCA TO, UTO BbHI
He TepsieTe HeUCNOJIb30BAHHYIO HAaCTb POMHKOBOH MUEHKH.
Kpome Toro, npu cbeMke reXxHHYECKHM allMapaToM, HampH-
mep Mapku «M.P.P.» Han «JIuHrog», niaockue NJeHKH H
NJIACTHHbl RAIOT JAYyylliHe pe3yabTarthl. [as penpoayus-
pOBaHHA yaue Bcero npumeHsiercs ¢dopmat 10X 12 cm,
BIIOJIHE YIOBJETBODHTE/NbHbIE Pe3yJbTaThl MOXHO MOJY-
YuTh Ha PopMaTHOH naeHke 6 X 12 cM. BoablKnHeTBO OpH-
THHAJIO0B, € KOTOPbIX [eJaloTCA penpoiyKUHH B MOel
ctyauu, HmeoT dopmar 20X 25 cm. [Ipumensa cmen-
Hble ajanTepsl B Jepxkareasix coronnacTiH Gopmara
10X 12 cM, 51 pesnail penpooyKUHH TaKxe Ha [JeHKe
dopmaTom 63X 8 cM. [lpu cobaofeHnud Bcex TpeGoBaHHH
penpoAyLHPOBAHHS, TO €CTb MpPH TWATENbHOH HABOAKE Ha
pe3KOCTb, HaJeXHOH YCTaHOBKe KOMHPOBAJbHOH JOCKH
W anmaparta, TOUHOH BblIepXKe M KaueCTBEHHOM YBeJH-
YEHHH, OKOHUYATEeJbHble OTNeYaTKH, MOJYyueHHble ¢ HeraTH-
BOB MeHblllero Gpopmara, BeCbMa He3HAYHTEJBHO OTJIHUYAIOT-
Cl OT TeX CHHMKOB, KOTOpble MOJY4YalOT C HEraTHBOB
¢dopmatom 10X 12 cm.

[lpn penpopyuHpoBaHHH MOJYTOHOBLIX OpPHIHHAJIOB
OTJIHYHbBIE Pe3YJbTaThl MOXHO NOAYUYHTb HA NyleHKe «Koaak

MNJEHKA
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PEIMMPOOYKUHS

Yuaeam Xorapt, «[ToauTuks.
Nns nepepaun TOHKHX JHHKH

Ha 3TOH FPaBIOPE M0 CTAJIH HCIO/b-
30Ba/CA METOA TOHKOWTPHXO-
Boit penpoaykuun. CHUMOK bl
caenau annapatom «M.P.P.»

¢ o6vekTupom 210-mum «llHefigep
Penpoknapot» (anagpar-

Ma 11—16) Ha naenke «Koganut»
dopmara 10X 12 cm. Hasonxka

HA PEe3KOCTb MpoBepsa/iach
I0BEJHPHON JYMOM, @ YCTAaHOBKA
amnaparta nepneHaHKYAapHO

M0 OTHOWEHHIO K KOMHPOBAJIbHOH
paMke aenanach no yposHIio.

88

['paBiosp [losurHBs. 3Ta njeHxka moxer paboraTb B He-
06GblyaiiHO LIMPOKOM AHANA30HE BHIAEPXKEK H OYeHb TOUHO
nepesaeT AeTajd B CBeTax ¥ TeHAX. B 3TOM OTHOWEHHWH
OHa 11a)Ke NMPeBOCXOAUT 6OJlee W3BECTHbIE MJIOCKHE MJIEHKH,
UYBCTBHTE/bHbIE K rojqy6oMy LBeTy, Takue, kak «Koaak
Kommepwnan Opto». Ilpu penpoayuupoBaHHH Ha 3TOH
NJeHKe MO0JYTOHOBbLIX OPHTHHANOB, HanpuMep dororpadui,
ee csaenyer obpabarbiBaTbh B nposBuTeaax «D - 76» nau
«HC 110».

PEMPOAYUHWPOBAHHE WTPHUXOBbIX
OPUTHMHAJIOB

[TpH penpoayuHpOBaHHH IUTPHXOBbIX OPHIHHAMNOB, HaMpH-
Mep PHCYHKOB MepoM, MeYaTHbIX MATEPHANOB H aKTHUECKH
J06bIX OPHTHHAJOB 6€3 TOHOBOIO COAEpPIKAHHSA, CAeLYeT
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o6paTuTh 0co060e BHUMAHHE HA NOAGOP NMJAEHKH H MPOSIBH-
rend. [lpH 3TOM cxema OCBeUleHHs OCTaeTcs TO# xe, uTo
H IS MOJYTOHOBBIX ODHIHHAJOB.

I'lblnb HA OPHIrHHAJIAX HUAH HA NDHXHMHOM CTeKJle KONH-
pPOBa/IbHOH JOCKH B 3TOM CJjyuae yxyallaeT PenpOAYKUHIO
ewe 6oablue, 4YeM MPH PENPOAYUHPOBAHHH TOHOBbIX OpH-
runasnos, H cortorpady caeayer NOCTORHHO MOMHHTHL 06
stoM. LTpuXOBblE OPHTHHAMBI MOMHO NPHOJAH3HTENBHO
pa3fesHTb HA ABE IPYNNbl: OPHIHHAJDBI, BbINOJHEHHbIE TOH-
KHMH M TpyOGbiMH wWwiTpuxamu. Hanpumep, neuatHsil Mare-
pHaA, BLINOJAHEHHBIH UYETKHMH M OOJbLIKMH OYyKBamH,
MOXKHO CUHTaTb rpyOOLUTPUXOBBIM OpHIHHAJOM, TOTrAA
KaK reorpaduueckue KapTbl, TOHKO HalHCaHHble OYKBbI
M T. M. NPEACTaBARIOT CODOH TOHKOLITPHXOBbLIE OPHIHHAJIbL.
[py6olwITpHXOBbIE OPHICHHAJDBI PENPOAYUHPYIOT Ha nw06o#
BbICOKOKOHTPACTHOH MJEHKE HAH [MNAaCTHHAX, KOTOpble

MPOABJASAIOT B COOTBETCTBHH C NPHIAraEMOH K HUM HHCTPYK-
uHei. O6bIyHAS NIeHKa CpelHell HaY HH3KOH UyBCTBHTENb-
HOCTH JA€T BIOJIHE YAOBACTBOPHTE/IbHbIE HETATHBbI. DKCHO-

PENPONYUHPOBAHHE
IWTPHUXOBLIX OPUI'MHAJIOB

«TPOHHBIM 331 B BYKHHTEMCKOM
ABOpLE». DTa AepeBRHHAA
rpaslopa npeacrabaseT cobok
Tpy6OWTPHXOBOH OPHTHHAN.
[Tpn cbemke HCNOAB3OBANCH TOT
Ke anmapar, 06beKTHB M NJEHKa,
UTO W B NpeAblAyLLeM caydae,

HO naenka 00pabaThiBanach

B npossutene «Konak D « I1»,
H K TOHKOWTPHXOBOMY Penpoay-
LHPOBAHHIO NPHOEraTh He
NPHLWAOCS.
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3HUMIO YyMEHbUIAIOT BABOE HJH elle 6oJiee NO CpaBHEHHIO
C NOKa3aHHeM SKCMOHOMETPA, a BPeMA IPOABJEHHS Mak-
CHMaJIbHO YIJIHHAIOT, CJAeAfl 3a TeM, 4TOObl Ha HeraTHBax
He o6pa3oBajacbh ByaJjb. OQHAKO ayullee KauyecTBO MO-
JIyuaeTcsl TOJNbKO Ha JIHTOHOTOrpagHuecKon MiaeHKe, KOTO-
pyl0 TNpOABJSAIOT B OOGBIYHOM NpOsIBHTeae (HanpHmep,
«J1 « Il») uiu B cneuHanbHOM NPOSIBHTENE AAA JHTODO-
TOMAaTepHaJ0B.

Tomcomrpuxosbte opucuraasbt

PenpoayurpoBaHHe TOHKOLITPHXOBBIX OPHIMHAJOB ropas-
0 TpYAHee, HO NPH HAJHYHH OINpEeJeJEeHHOro ONbITa H
COGJIIOIeHHH MNpaBHJ paGoThl MOXHO TMOJyyaTb KOIMHH,
TOYHO Mepejfalollie BCe AeTajH OpHUrHHanaa. i TOHKO-
IUTPHXOBOTO pPENpOAYyUHPOBAHHS MOMHO NOJAb3OBATHCH
BbICOKOKAUeCTBEHHBIMH CbHEMOYHBIMH OOBEKTHBAMH, HO
pPenpoAyKUHOHHbIH OObeKTHB OGECNeUHT JydllHe pe3yiab-
TaThl, OCOOGEHHO MNpH CcbeMKe ¢ OJH3KOrO pacCTOSHHA.
IIpn ucnosb3oBaHHH OOBIMHOTO OOBEKTHBA Jyuylle BCEro
OMellaTh OPHIHHAJ HA 3HAUYMTEJbHOM DAaCCTOSIHHH OT
annaparta, a o6beKTHB 3aapagparmMHpoBatbh N0 22; npu
YyCTaHOBKE OCBELLEHHA NPOCJAEAHTb 3@ TeM, uTo6bl He BO3-
HHKJIO 6JIHKOB.

[Tpu HcnoNb30BaHHH PenpoOAYKUHMOHHOrO O6beKTHBA al-
napaTt pacrnonaraloT Kak MOXHO GsH»Ke K opurunaay. [lpu
3TOM OGBEKTHB, €C/H OH He CJHMILIKOM 3aAHadparMHpo-
BaH, JAaCT HaWJyuylwHi pe3yabrar. [axe o6GbekTHBH ¢
OJHHAKOBBIMH JAaHHbIMH HMEIOT pa3Hble CBOACTBa, H
HauJyuuiee 3HayeHHe Auacdparmbl Bbl CMOXKeTe olpene-
JHTb TOJBKO B Xoae pa6orbl. Hanpumep, penpoayKuuoH-
Hbli 00BEKTHB ¢ (OKYCHbIM paccrosHHeM 210 Mm npaer
ONTHMANbHbIE PE3yAbTaThl NpH Auadparme 11 uan 16, a npu
JaJbHeHUIeM YMEHbIIEHHH OTHOCHTEJNbHOTO OTBEpPCTHA
ero paspeuwaloulas crnoco6HOCTh yxyaulaetrcst. Anmapar
yCTaHaABJHBAETCA MO YPOBHIO, HaBOJAKA Ha pe3KocTb Mpo-
H3BOAHTCA C NMOMOILLIO YBEJHUHTEJbHOrO CTEKJa, NOTOMY
4TO CBEMKY C DeNnpOAYKUHOHHBIM OO0 b€KTHBOM XKeJaTe/bHO
BECTH TNPH CPEAHHX 3HAYEHHSAX NHadparmbl.

$I nmoab3ylocb TaK Ha3blBaeMbiM TOHKOIWITPHXOBbIM Me-
toaoMm ¢pHpmbl «Kodak», COrnacHO KOTOPOMY NpOABJEHHE
NPOHCXOAUT B «CHOKOAHOH BaHHe» (TakKxKe NPHMEHSIEMON
anst o6pabotku naeHkH <«Kopmasnt»). [lnenkn apyro#
MapKH MOTyT o6pabaTblBATbCS 3THM XK€ CNoco6oM B Mpo-
SIBUTENIe, DEKOMEHAYeMOM B HHCTPYKLUHH AJIA [AaHHOH
AJIEHKH.

[IpH TOHKOLITPHXOBOM pEeNpONYUHPOBAHHH HA IJIEHKe
«Konaaut» ee HyXHO o6pabaTbiBaTb B NpPOABHTENE
«Kopanur Paiin JlaliH», KOTOpLIA CrneuHajbHO MpeaHas-
Haued as1a 3Toit uenH. OfHAaKO MOXKHO NMOJNYYHTH Te XKe



pe3ynbTaThi, HCMOAB3YS MPOABHTENb «KONaAHT» ¥ CMelln-
Basl iBe 4acTH pacTBopa I ¢ onHol yacteio pacreopa I1. O6a
pacTBOpa JAOJIKHBl GbITb MPHFOTOBJNEHbl B MOJHOM CO-
OTBETCTBHH C pellefiTOM H Mmepej NMPOsiBJIeHHEM T aTeJbHO
nepemewansl. He ciaepyer o6pa6aTbiBaTb CAHLIKOM MHOTO
MJIEHOK B OLLHOM H TOM XXe HApOsiBHTeJe.

Koraa nposiBieHHe NpoXOAHT B OObIUHBIX NPOSIBHTENSX,
pPacTBOP MOCTOSAAHHO HAXOAHTCA B ABMKeHHH. [Ipu 3tom no-
GouHble MPOAYKTH NpoLecca NPOSBJIeHHS HEMPEPBLIBHO YXO-
AAT OT ObICTPONPOABAAIOIIUXCH YY4AaCTKOB HEraTHBa, a HX
MECTO 3aHHMAaIOT CBe)He MnOpUuM nposBureasn. [lpu
HCNo/b30BaHHH nposiButens «Kopanur ®Pain Jladny» (uau
NpeAJIOKEHHOTO MHOHM 3aMeHHTeJA) MNPOAYKThl Ipouecca
NpOSIBJIEHHA CKalJIHBAIOTCA BOKPYr [JIOTHBIX YYaCTKOB
HEeraTHBa H TODMO3AT WX JAaJbHeHllee nposiBaenue. [lpn
penpoAyUHPOBAHUH TOHKOLITPHXOBBIX H PACTPOBLIX OpH-
FHHA/OB 3TH YYacTKH TMpeACTaBJAIOT COGOH cBeTa, H
CKanJHBalOWHACHA BOKPYr HHX BbipaGOTaHHbIA NPOSIBUTEND
3aMeJisieT Npouecc NpOsIBJeHHs H [MpeloTBpaulaeT 3a-
TEMHEHHE BLICBET/IEHHbIX TOUEK HJAH JHHUA. B TeHax He-
raTHBa, MMEIOIHX HHU3KYK0 IUIOTHOCTb, Ha ILJIeHKe
«Koganut» mnpouecc mnposBaeHHS MoHayany MnpoTeKaer
BSI10; TEHEBble YYACTKH HAXOASITCS B KOHTAKTe C HEBbI-
paGOTAaHHBIM NpPOABHTENEM, MHOJHOCTbIO BbISIBJIAIOLIHM
TOHKHE IUTPHXOBblE JIMHHH H MeJsbuaduive Touku. [lpH
TOHKOLWITPHXOBOM pENpPOAYyLUHPOBAHHH NOOOUHBIE MPOAYK-
Thl TPOSIBJIEHHA, MNOCTyMalollHe OT COCeAHHX YYaCTKOB
HeraTHBAa C BbICOKOH NMJOTHOCTBIO, 3aMEAJAIOT NPOsIBAeHHE
TOHKHX JIHHHH Ha HeraTHBe.

B s1060# o6aactH doTtorpaduHu, a B PenpoayuHPOBAHHH
B OCOGEHHOCTH, PEKOMEHAYETCS TMOJNb30BAaThCA TOUHBIM
TepMoMeTpoM. [lepen TeM Kak OnyckaTb JIMCTOK MJIOCKOH
nJaeHKH «Kopaaut» B NpoABHTENb, €ro HYXHO XOpOLIO
pasmewarts. [as 3toro BaM notpebyercs okojo 10 ce-
kyua. Temneparypa nposiBuTenst nosxHa Onitbe 20° C.
[lnenky Knaayr B BaHHOYKY 3MYJbCHOHHOH CTOPOHOH
BBEPX H NMPOAOJKAIOT IHEPrHYHO ABHIaTb B NPOABHTEJIE
B Teyenue 20—30 c. 3aTeM NaeHKY OCTaBJAAIOT Ha JHE BaH-
HOUYKH ellle Ha 2—2,5 MUHYTbl B CIIOKOHHOM MpOsiBUTEJIE.
Toabko ¢ ONBITOM NPHXOAHT YMeHHE ONPENeJATh TOT MO-
MEHT, KOrjga IJeHKY NMopa BbIHUMAaTh H3 TMPOSABHTENS H
OonyckaTb B KHCJYIO CTON-BaHHY H ¢HKcax. Ecan n3obpa-
)KeHHe HA MJIeHKe CTAHOBHTCH Pa3/IHUHMbIM NIPH KpacHoOM
cseTe uepe3 30—40 c. nocse Havyasa NPosIBJEHHS, NJIEHKA
6bls1a IKCMNIOHHPOBAHA NMPaBHJbHO. 151 onipeaenenns 3kcno-
3HLUHH HYXHO YCTAHOBHTb 3IKCIMOHOMETD Ha 3HaueHHe
ASA4 (TouHO! UMOpPBH B 3TOM ciyyae YKas3aTh HeJb3s,
NOTOMY YTO peaJsibHasi YyBCTBHTEJbHOCTb IJIEHKH 3aBHCHT
OT TeXHOJOTrHH 06PabGOTKH).

[Tpu BbIMOMHEHKHH BCEX YCJOBHH 3TOT METO TOHKOWTPH-
XOBOro pefnpoAyUHPOBAHHA 1A€T HCKJIIOUHTEJNbHO XOPOLUIHEe

PEOPOAYUMUPOBAHWE
WTPHXOBbLIX OPUTHHAJIOB
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pe3yabTaThl U ofecneynBaeT rnepejauyy OveHb TOHKHX H
noApPOOGHbIX AeTaJiedl OpHrHHaga.

OTIIEUATKHW AJ19 PEMNPOAYUHWPOBAHUS

XoTA ¢ MOMOULBIO HafeXHOTO METOAa PenpoAyLHPOBAHHS
H MOXXHO NOJMYYHTb XOPOLUHME OTNEYaTKH ¢ (otorpadui
CpeiHero KauecTpa, Jydylle BCEro noJb30oBaTbCsl AN ITOH
LLeJIH CNelHa bHO H3rOTOBJAEHHBIMH OTNeuaTkaMu. Haumyu-
IUHM OPHIHH2JOM [JA PENPOAYUHPOBAHHUA SBJASETCA MSAT-
KHH OTreuaToK, WiH, APYTHMH CJOBaMH, OTMEYATOK, B KO-
TOPOM OTCYTCTBYIOT pe3KHe KOHTPAacTbl, a TeHH W CBeTa
ABJAAIOTCS BapHaHTamH ceporo useta. [Inisi npoBepKH HYX-
HO CAeJaTbh KOHTPOJIbHBIA OTNEYaTOK C HeraTtHsa, ¢ KOTO-
pOro Bbl COOHpaeTeCh MOJNYUHTh CNELHANbHBIA OTNEYaTOK
[/ PenpoAyUHPOBAaHHSA, H TPH 3TOM AOOGHTLCA CaMOTO
BBICOKOrO KauecTBa MneuyaTH. 3aTeM clenafte elle OAHH
0TnevaTok Ha Gosiee mArkoit 6ymare. Hanpumep, ecau Bbl
MOJYUHJH OTJHUHBIA OTMedaToK Ha O6ymare Ne 4, ucnoJb-
3yATe AJA HW3rOTOBJEHHS PENPOLAYLHOHHOrO OTnevaTka
6ymary Ne 2. Ecsin KOHTPOJIbHBIH OTNEYaTOK MoJydyaercs
0co6eHHO yaayHbiM Ha Oymare Ne 2 npu MOpOSIBAEHHH
B OObIKHOBEHHOM nNposiBHTeJsie, Hanpumep «D « 163» nuu
«ID-20», nposipsisifiTe OoTNe4aToK AJs1 PEeNpOAYUHDPOBAHUA
B MArkKo paboraiouiem npossuTesne «D « [65».

Jdns orneuarkoB, NpedHa3HAaYEHHBIX A5 PENnpoOLyLH-
pOBaHHA, Ayulue BCEro WCMNONb3OBATH IIHUEBYIO Oymary,
KOTOPYIO MOXHO OTFJSHLEBATbH WJIH OCTABHTb HErJSHILO-
BaHHO#. Ecau CHHUMOK mnepeg penpoayuHpoBaHHeM He
pPETYWHPYeTCs, CTOMT €ro OTIVISHUEBATb, MOTOMY UTO INMpH
3TOM MJIOTHOCTb T€HEH yBeJHYHBAETCA.

CHHMMKH, npejHa3HAUEHHbIe AJA PENPOAYLUHDOBAHHS HJH
nepedororpacdUpoBaHusi, MOXKHO 3HAUHTEJbBHO YJYUYLUHTH
peTywb (cm. raasy 2).

PEMPOAYUWMPOBAHHWE LUBETHbBIX OPHUTIHMHAJIOB
HA YEPHO-BEJION TJIEHKE

PenpoayunpoBaHiHe UBETHbIX ODHTMHAJOB OOGbLIYHO BeEAET-
CH HA MaHXPOMaTHYECKHX MJEeHKaxX (3a HCK/IOYEHHeM TeX
c/lyuaeB, KOrja B OpUruHaje npeoGjajaeT KpacHbI#
user). Ecau KpacHOoro uBeTa Ha OpHrHHaNE HEMHOro,
MOXHO € YyCleXOM TMO/Nb30BaThCsl  M30XPOMATHUECKOH
NJAEHKOH HJH MJEeHKOH, UYBCTBHTEJNLHOH K roaybomy
usety. O6s3aTeNbHO HCNOAb3OBATb W30XPOMATHYECKYIO



NJEHKY, €C/JH KpPAacHaa JWHHA HAH 006JacTb KpPacHOFro
UBETA rPAaHHYNT C YePHbIM, HHAYE KPACHbIH W YepHbIH LBETA
COAbIOTCA H OYAYT NepelaHbl B PENPOAYKUMH KaK YEpHbIH
UBET, T. €. TOHOpasjxedeHue He Gyaetr obecrneueHo (XoTs
3TOr0 MOXKHO H30exaTb MpH MOMOLUH CBETOPHALTPA).
Taknm o6pasom, urobbl o6esonackTb cebs OT MONOGHBIX
HEey[au, Jaydlle BCEro NOJb30BAaTbCH MaHXPOMATHYECKHMH
dboTtomarepyanaMd nNpu PenpoOAYUHPOBAHWHH JIOOBLIX UBeT-
HbIX ODHTHHAJIOB.

B HexkoTopblx cayuasx ObiBaeT HEOGXOAMMO MOAUEPKHYTh
HAH, HAa060POT, APHIYWHTb HEKOTOPbLIE LIBETA HA OpPHUrH-
Hane. B 3TOM cayuae MOXHO BOCIOAbL30BATbHCS CBETO-
$UABTPOM, NPH 3TOM COOTBETCTBEHHO YBEJHUHB IKCMO3HU-
uMio. a1 BbliCBET/NEHHA Kakoro-anbo UBeTa HYMXKHO HC-
no/ab30BaTh (HJABTD TOro e uBera. EcsaH Bbl XOTHTE,
uyTOObl KaKOH-1HOO LBET Ha PEeNnpOAYKLUHH BbINIALES TeM-
Hee, 4eM Ha OpHI'HHaje, BaM NDHUXOAHTCA pelaTh 3aaady
nocjoxkHee. Hanpumep, aaf YyCHJeHHS KpaCcHOro uBeTta
HY>KHO BOCMOJb30BATLCA [OAYObIM CBETO(PHALTPOM, @ AR
ycuaenus roayboro — keatbim. C  MOMOULBIO OOGbIYHbIX
(HUABTPOB TPYAHO BO3JEHCTBOBATb HA KOPHYHEBLIH M 3e-
JIeHbIA UBETA.

O6biyt0  mpu  PenpoAyUHPOBAHHH CBeTODHUALTPLI  He
HyxHbl. Tak ke Kak M N[pH penpoAyUMPOBAHHH YepHO-
6enblX OPHIUHAJOB, JYUlie BCErO HCIOJb30BaTbL CPEAHe-
HJH BbICOKOKOHTDACTHYIO [JIEHKY WM flAaCTHHbLL. Xopo-
WHe pe3yabTaThl [al0T TakHE pPOJIMKOBbIE MJEHKH, Kak
«Undopa FP4» «Arda-Tesepr [F» uan «IFF», u cpenu
NAOCKUX TINIEHOK Jiydlue BCEro MoAb30BaTbCA MapKamu
«Kopak Jkranan» u «Hacopn FP4». Cameim kauecTBes-
HbiM (pOTOMATEPHANOM ANST KOMWPOBAJbHBIX paboT, no
Bced BuAnmocTH, sBasercs «Hadopa Cnewnan Panun
[Tanw». AT HOTOMAACTHHLI HAYAAH BbINYCKATbCH MHOrMO
JIET Ha3ad, H Al LWHPOKO HMH MOJAb3YIOCH AN KOMHPOBAHHSA
TOHOBbIX W WITPHXO-TOHOBBLIX OpHrHHanoB. OBpabaTbiBaTh
3TH MAACTHHBI HYXHO 3KKYPaTHO € TeM, 4TOObl He mepe-
NPOABUTL HX, TAK KAK NPU YBEJHYEHHH BPEMEHH MPOABJE-
HHA ObICTPO BO3PACTaeT KOHTPACTHOCTb H306paxeHHs. M3-
FOTOBHTENH PEKOMEHAYIOT /19 NposiBaeHus coctas «ID-2»,
HO B NPHHUHMMNE Ja)<e TakHe MATKO paboTaloulHe MPOSABH-
rTenu, Kak «Komak D - 23» uan «ID-3», nanyr xopouwue
pe3yabTaThl.

LiTpuxoBble OpDHIHHANbLl TaKMKe MOXKHO TNEPEeCHSTb Ha
3TH MJACTHHbI, €CAM BbIAEPXKKH NO BO3MOXHOCTH YKOpO-
TUTb U BpeMs NPOSIBJEHHS YANUHHTb. [IpH 3TOM He roguTes
MArKo paboTalolikii nposisuTens, Hamnpumep, «D « 23».
[lpr 60.blUOM BpPeMeHH MpPOSIBIEHHA caeldyeT TNPHHATH
Mepbl TPEAOCTOPONKHOCTH, UTOObI HE AOMYCTHTb MOsBJIE-
A Byaad. CTpoOro roBOps, nNepenposiBjeHHe MOHW3UT
KOHTPACTHOCTb H300DaXKEKHH, a Kak pa3 3TOro ™Mbl CTpe-
MHMCS H36exarTb.

PEMPOAYUHPOBAHHE
LUBETHbIX OPHIMHAJIOB
HA YEPHO-BEJIOW TNJIEHKE
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LIBeTHO! WITPHXOBOH OPHTHH3J ropasfo Jydlue nepe-
CHHMATb Ha BbICOKOKOHTPACTHYI0 NaHXPOMAaTHUECKYIO
njeHky, Hanpumep «Koaanur [lan», Heroap3ys ans obpa-
60TKH TJIEHKH NpOSIBHTE]b, KOTOPbIH PEKOMEHJIOBaH H3-
rotoButensiMu; npossutens «Kogaaut dawn Jlafin» B atom
cayuyae HenpuromeH. Muhoraa y MeHs BO3HHKanw Tpyn-
HocTH npH pabore ¢ naeHkoit «Kopanur [lau», Ho no
Mepe HAKOMJEHHSl ONbiTa OHH HCYE3AJH.

OcHoBHYIO TpPYAHOCTb B YyBAekaTejbHoH pa6oTe no
KOMHPOBAHHIO KapTHH npexcrapasier ocBeuieHde. OHO Bo
MHOrOM 3aBMCHT OT NMOXeJiaHHH 3aka3unka. Ecin Heob6xo-
OHMO TMOKa3aTh HAa KONHH MaHepy IIHCbMA, OCHOBHOI
CBeT, NOACBETKY HJIH 3AJMBAIOLUHA CBET CAelyeT HANPaBHTh
Ha OPHUrHHAN NMOA YrAOM, UTOOLI BLIIBHTHL GAKTYPy Kpacku
H JHHUH Ma3Ka. [Ins 3TOro MCHoJb3yIOT elle OAHH HCTOY-
HHK CBeTa, eCJIH TOJIbKO OPHIHHAJI He MOJyuyaeT AO0CTaTOYHO
cBeTa, KOTOpHIH Hrpaetr poJb 3anoansioutero. Ilpun-
HHT OCBEUIEHHA AJS NOJYEPKHBAHHA PaKTypbl MaTepHasa
aHaJIOTHYeH TOMY, KOTODbIH NPHMEHAETCS B MNOPTPETHOH
cbemke. JIpyrMMH CJIOBaMH, 3aNOJHSIOLHA CBET HCNOJb-
3yercs, uTOGbl CMSITUHTb TEHH, H I[I03TOMY OH JAOJXKeEH
HMeTb He CJHIIKOM OOJblIYI0 MOIIHOCTb, 4YTOGbl He
3arayuwath OCHOBHOH cBeT. XOTR f H NPEASOXKHI HCNOADb-
30BATb HCTOYHHK HAanpaBJeHHOTO CBeTa B KauecTsBe OC-
HOBHOTO, BIIOJIHE MOXXHO NPHMEHHTb MJIst STOH LEJH KBap-
UeBO-TaJOreHHYI0 JaMIly 3aJHBAIOLLErO CBeTa MPH YCJO-
BHH, UTO €€ CBET He OYyAeT NOnasaThb B OOBEKTHB annapara.

[Ipy KONHPOBAHHH KapTHH, KaK H NpPH JI060M APYrom
penpoAyUHPOBAHHH, HYXKHO M0Jb30BATLCA GAEHAON.

CHuMasn 3acTekNeHHble KapTHHbI, CJeiyeT paboTaTb ¢
6oabLIOR OCTOPOXKHOCTBIO, uTOOBI H36eXKaTb NOABJEHHS
HexkenaTe bHbIX 6HKOB. [l/151 3TOr0 HYXKHO TOUHO BHIGPATH
MeCTO pa3MeLleHHA HCTOYHHKOB CBETA; KPOME TOr0, MOXHO
BOCNOJIb30BATbCA  NOJADH3AUMOHHBIM  CBETO(HJIBTPOM.
Ero HanepaoT Ha OGBbEKTHB H NMOBOPAUMBAIOT A0 TEX MOP,
NOKa HE HCUYe3HYT HexeJgartenbHble O6ankd. B orgedb-
HBIX CJy4asiXx yCTaHaBJIHBAIOT TakHe (PHAbTPbI HA OCBETH-
TeJIbHbIX MPHOOpPAX, OAHAKO 3TO OGXOAHTCH OUEHb AOPOTO.
OO6biuHO yHaeTCsl PacrmoOKHTb OCBETHTENH TaKHM 06pa-
30M, 4TO GJMKH HCYe3aloT.

Yepro-Oenvie nHeearugol ¢ yBETHOLX QUANO3UTUBOS

[TonyueHue uepHO-GenblX HEraTHBOB C UBETHBIX AHATO3H-
THBOB He npejacTaBjser ocobbix TpymHocred. Ecan Bce
JeJlaeTcs KaK HYXHO, HeraTHBbl, MOJYYEHHblE C LBETHBIX
JHANO3HTHBOB, JOCTATOYHO TOYHO MEpefaioT BCe AeTaJH
W OTTeHKHM opurunana. OcHoBHas npobaema B 5TOM BHAe
pPenpoAyuUHPOBAHHS — CHH3HTb BbICOKYIO KOHTDPAcCTHOCTb
H306paXXeHHs.



YepHo-6enbli HEraTHB € LBETHOrO JHANO3WTHBA MOXHO
MOMYUYHTb HECKONbKHMH cnocobamu. Oanu dororpadel no-
MeUulaloT MO3HTHB Nepef HCTOUHHKOM PAacCCesIHHOTO CBETA,
ApYyTHE BCTABJSAIOT NMO3HTHB B AHA(PHUIBMOCKON H (OTOrpa-
¢HPYIOT ero o6bluHBIM cocofoM. §1 TpeanouHTalo NoJyib30-
BATbCA AJIS1 3TOH Le/H YBeJNHUHTeNeM.

[TomecTHTe AHAMO3HTHB B paMKy YBeJAHYMTEJs H CHpO-
euHpyHTe H306parkeHHe Ha €ro 3KpaH, YyCTaHOBHB Heo6Xxo-
IHMbI pa3mep 3TOro HaobpakeHusi. PojnkoBas MNJeHKa
IIPH 3TOM cnocobe HeMpHroJHa, TaK UTO Jy4lle BCero B3fTb
NAaHXPOMATHUYECKYIO TJIEHKY CpeiHeld uyBCTBHTEJNDbHOCTH,
nanpumep «Kopak 3kronau», «[lnac X» wnau «Ha-
¢opa FP4». PaboraTs HyXHO B NOJHOH TeMHOTe, TaK Kak
KPACHbIA CBeT, KOTOPbIH OObIUHO NMPHMEHSIIOT NMPH [evaTy,
BbI30BET ByaJib Ha MjeHKe. TeopeTHueckH MOXKHO paboTarb
NPH 3€JeHOM CBeTe, HO HA NPaKTHKE 3TO MaJo 4TO AaerT.
Crenyet Tak:Ke NOMHHTb, YTO KPACHBIM H/H OpaHXKEBbIM
CTEKJOM, KOTOPbIM CHaGKeHbl 60AbWHHCTBO YBEJAHUHTENEH,
NOJb30BaThCA Henb3si. C NMOMOLUBIO HECJNOMHBIX METOAOB
Haj0 y6eAHThCH, YTO HABOAKA HA PE3KOCTb rapaHTHPOBAHA.
LIBeTHOH NHAMO3HTHB NOMELIAIT B PAMKY 3MYJAbCHOHHOH
CTOPOHOH BBepX, TaK Kak 3/€Cb Mbl HMEEM [eJI0 C NO3HTHB-
HbIM, @ He HeraTHBHbIM W306paxeHueM. HMHorpa ObiBaer
[OBOJIBHO CJIOMHO OlpefefAuTh, KaKas U3 CTOPOH LBETHOrO
NHAMNO3HTHBA ABASIETCH SMYJBCHOHHOM, HO €CJIH NOCTaBHTD
€ro noj yrJom K Jamnoyke H BHHMaTe/JlbHO MOCMOTPETb HA
€ro MOBEPXHOCTb, MOCJe HECKONBKHX MOMBITOK Bbl HAYUHTECH
JIETKO OTJIHYaTb 3MYJbCHOHHYIO CTODOHY: OHa KaXercs
c/lerka wepoxoBaToH U penibePHOH, B TO BpeMs Kak o6par-
Hasl CTOPOHA — COBEpLWeHHO ry1ankas. OnpeaesnTb 3MYyJb-
CHOHHYIO CTODOHY NMO3HTHBA COBCEM MPOCTO, €CJIH H3 CHUMKE
€CTb KakHe-HHOYAb HAaAMHCH.

Inenky, oco6eHHO ecaH OHa ClleaHa HAa OCHOBE «DCTap»
HJIM IPYrOH aHaJOTHYHOH OCHOBE, HYXHO pa3pe3aThb OCTphl-
MH HOXHHLUAMH B a6COMIOTHOH TeMHOTe. Jlydlue BOCMOJb-
30BATbCH 3€JeHbIM (HIBTPOM, KOTOPBIH MOXHO BCTABHTb
B AepXKaresb CBeTO(HIBTPA CAMOrO YBEJHUHTENS HJIH Ha-
geTb Ha 06bekTHB. OH NOBLICHT KayecTBO uepHO-6esoro
HeraTHBa ¢ Ballero LBETHOro AHano3uTHea. Ecan Bbl No/b-
3yeTecb yBe/JHYHTE/eM C XOJNOAHbIM KATOAOM, 3TOT (QHJBLTD
He HYXeH.

Hast 06paboTkH GepuTe NPOABHTENDb, KOTOPBIH peKOMeH-
AYyeTCsl ANA NaHHOTO THMA MJIEHKH, H NpOsIB/siTEe B TeueHHe
06biuHOrOo BpeMeHH. [loBblLIEHHS! KOHTPACTHOCTH H306pa-
XKEHHSt MOXHO H36eXaTb, €CJH Bbl He NepeIKCIIOHHpYyeTe
NACHKY K HE OCTABUTE €€ B NPOSiBUTENE AOJbIUE, YeM ClAeAy-
eT. B kauecTBe Mepbl MpeOCTOPOXKHOCTH COKPATHTE BPEMS
nposiBjieHuss Ha 10—159%, MOTepi0 KOHTPACTHOCTH MOXMHO
6yleT KOMNEHCHPOBAThb NMpH NeyaTH ¢ 4YepHO-OenblX Hera-
TuBOB. PoTorpadsl, KoTOpbie He paboTaAOT ¢ (GOpMATHOM
HJIH TJIOCKOH IVIEHKOH, BbIHYXA€Hbi N0JYy4aThb YyepHo-6edbie

PENPOAYLUHPOBAHHWE
LUBETHbIX OPUTHHAJIOB
HA YEPHO-BEJIOW (IJTEHKE
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HeraTHBbl C NOMOLULIO HOTOANNaparTa, Tak Kak ONepHpoBaTh
C POJIMKOBOH MAEHKOH Ha 3KPAHe YBEJHUNTEN S NPAKTHUECKH
HeBo3MOXXHO. Ecan y Bac Her mpocmoTpoBOro anmapara
UM JHadHUABMOCKOMA AJS TOro, 4ToObl MOMECTUTH B HEro
UBETHOH JHANO3UTHB, MOXXHO NOCTYNHTb TaK: IpPOpPE3aThb
OTBEPCTHE B KYCKE KapTOHa HYXHOTo pasmepa. [losaau
9TOH «DaMKH» DA3MECTHUTD JUCT 6esiofl GyMaru U HarnpaBHTb
HaA HEero CBeT TakuM 06pa3om, 4ToObl CAaia OCBeWaNCcs OT-
paX}<eHHbIM CBETOM. DTOT METOA XOPOLWI NMPH KOMHPOBAHHH
¢ nomoutbio (oroannapata. B 3Tom cayuae Takxke peko-
MEHAYeTCA CHHMATb Ha NAaHXPOMAaTHYECKYIO POJNHKOBYIO
NJICHKY CpejHeH YYyBCTBUTENbHOCTH H NMPHMEHATH 3e/eHbll
cBeroduabTp. He 3a6yabre, uTO NpH ChbeMKe AMATNO3HTHBA
HYHO MOBEPHYTb €r0 06PATHOH CTOPOHOH, UTOOKI MOYUHTD
HeraTuBHoe H306parKkeHue.

LIBETHOE PETMPOAYUHWPOBAHHUE

Js1s nosiyueHHA LBETHbIX HEraTHBOB C MJOCKHUX U300parxe-
HHI (32 MCKJIOYEHHeM KapTHH) MOXKHO BOCMOJIb30BATbCS
yBeAHUHTE eM, HO OGbIYHO PENPOAYLUHPOBAHHE C NOMOLLBLIO
annapara [aeT JydliHe pe3yabTaTbi. [iBeTHble OpHrHHaAbl
OCBELUAIOTCA TAaK e, KaK W yepHo-Gesble, XOTA LBETOBAsA
TeMnepaTypa B Ka’kKIOM KOHKDETHOM cJjyuyae 3daBHCHT OT
THMa NpUMeHAEeMON UBETHOH MJEHKH, H OHA OOBIYHO YKa3bl-
BAeTCst B HHCTPYKLHMU, KOTOpAs MpHAAraeTcs K IJeEHKe.
[lpu pa6ore ¢ HeraTHBHOH WUBETHOH naeHKoH HeGoabLiHe
OTKJOHEHHS UBETOBOH TeMrnepaTypbl MOXHO KOMNEHCHPO-
BaTb B XOJ€ MEYaTH, HO Jyylle HE AONYCKATb OTKJIOHEHUSR
OT pekoMeHayemoOi TemrepaTtypbl Gogblie, yem Ha 200 K.

JIio6bIM LBETHBIM PENpOAYUHPOBAHHEM KAK Ha HEraTHB-
HOH, TaK ¥ Ha MO3UTUBHOH MJEHKE HYXHO 3aHUMATbLCH B
KOMHATe, HafeXKHO 3aLLHUIEHRHOH OT NOCTOPOHHErO CBeTa.
Ha opuruHan noskeH nonasatb CBeT TOJNLKO OT Jamn
KOMHPOBAJIbHOrO YCTPOHCTBA, TOrAa OCBelleHHe OyaeT pas-
HOMEDHbIM H He MOJIYYHTCS CMELUeHHN LIBETOBBIX TeMMNepa-
TYpP MCTOYHHKOB cBerTa. BuauMo, ayduie Bcero ans pe-
NpPOAYyUHPOBAHHA MOAXOANT oTosabopatopus. B mobom
cjyuae yaobHee paboTaTh B LEHTPE KOMHATHI, YeM y OKHa
UJIM CBETJIOH CTEeHBI.

Ha naprusx uBeTHOH nieHKH yKa3biBaeTcs KOA, KOTOPHIi
o6o3HauvaeT THM QHALTPA A1 KOPPEKTHPOBKH LBETA.

lMaockas HeraTHBHAsi uBeTHas MJeHka GupMbl «Ko-
AaK» sl penpoAyLUHpPOBAHHA BbIMYCKAeTCs /ABYX BH-
N0B — S, paccyuTaHHas Ha KOPOTKHe BblIepXKKH H L —
paccuMTAHHAA HA AJHHHBIE BbIAEPXKKH. MHCTpyKuHH, npu-
JlaraeMble K rJieHKe, HanMCaHbi OUeHb XOPOLIO H NOAPOGHO,
M Mnepej CbeMKOH HYXHO BHHMAaTEJbHO O3HAKOMHTbCA C



HuMH. [IpH CbeMKe nNAOCKOrO UBETHOrO H306parkeHHsi
B KajAp HYXHO BKJ/IOUXTb UBETHOH M cepblil CTyneHuaThli
KanH. OHH SIBASIIOTCS HAAEXHbIMH OpHEHTHpamu Aas ¢o-
Torpada npu nocaenyrolem noadope GUAbTPOB AJst TOYHORH
uBeTonepeaadyH HAH ee KOHTpoas. B mpoTuBHOM ciayuae
eMy MpPHAETCHA HMETh nepen CO60OH OpUrHHAJ MPH H3FOTOB-
JEHHH PenpoAyKLUHH.

L{geTHbte caaiiodet

[lp wu3roToBA€HHM UBETHbIX [IHAMO3HTHBOB C [JIOCKHX
u300paKeHHR HY>KHO paboTaTbh ropasio BHHMaTeJbHee
U aKKypaTHee, TakK KakK OUINOKn 31ech OOXOAATCA ropasno
N0pOXKe, a8 KOPPEKTHPOBATbH HX HAMHOr0 cjoxHee. [IpHun-
HOH HeylauW MOryT OKa3aTbCs CTapble JamIbl, HeKauecT-
BEHHbie PedAEKTODbI, MaleHHe HAMPSIKEHHS B CETH H T. A.
Urobbl NONYUYHTL XOpOLIKE pe3yabTaThi H H30eXKaTh OLIU-
60K, Jiyuule BCEro MONb30OBATHCA raforeHHbiMH JaMnamy
B CMeUHAJbHbIX pedueKToOpax, CHaGMXEHHbIX WTOPKAMH
AJIA PEryjJHPOBKM WHPHHBL CBETOBOrO Mydka. XOTsl LBETO-
Bas TeMneparypa rajJoreHHbIX Jami OCTAeTCH MOCTOSTHHOMN
B TEUEHHE BCErO CPOKA CAYXObl, HA HUX MOXKET NOAeHCTBO-
BaTb W3MEHEHHE HaNpAXEHHA B ceTH. [l03TOMY Tem, KTO
XO4eT AOGHUTLCA OTAHYHOIO KauecTBa pernpoayKUHM, CTOHT
o63aBecTHCh crabuausartopom Hanpsokednus. Ewe pas
ofpaulato Ballle BHHMAaHHe HA OAHY OCOBEHHOCTb KBapLEBO-
rajJJOreHHbIX JaMN: HH B KOEM CJyuae Hesb3sl KacaTbhCs UX
NOBEPXHOCTH NaJblLaMu, JaKe MpH YCTAHOBKE HX [OJb-
3yiTtech sHcTkom Gymard. Ecav Ha mamne octanyTcs xots
Obl MesbuaiiliMe Caebl »KHPa HAW MOTa C BAWHX Nafbues,
OHA MOJXKET JIONHYTb HJKM NMEPErOpPeTh Cpasy XKe Moce BKJIIO-
uenns. Kak W npu yepno-6e710M penpoiyLHpOBaH1H, CAELY-
et O0paTHTb BHMUMaHHe Ha paboTy MO ONPEeNeNEHHIO IKCIIO-
3uuHMH. [Ipu cbemKe Ha LBETHYIO NO3HTHBHYIO MJEHKY 3TOT
BOMpOC npuobperaeT 0co0Yy0 BAKHOCTD.

Kaxpast napTus MJeHKH HCALITHIBAETCA B 3aBOACKHX
YCJIOBHAX, H €€ CBETOUYBCTBUTEAbHOCTL MOKET K0/1e6aThCA
B onpejefeHHbX rpegenax. [10 3T0# rnpuyHHE B KaXAyio
KOPOOKY UBETHOH MJEeHKH KJaleTcs AOMOJHHTENbHAS HH-
CTPYKUMSA, B KOTOPOH HHOrAa OrOBapHBAIOTCHA H3MEHEHHH
B noa6ope ¢uabTpos. He 3abyabTe 03HAKOMHTBCA C 3TOH
HH(pOpMalUed — 3HaHHE TOUYHOH BeJHUHHbl CBETOUYYBCTBH-
TENBHOCTH MNJIEHKH MPH H3IOTOBJEHHH LBETHbIX CJAaHAOB
ocobeHno BaxHo. [lepen Hauanom paboTbl 06s3aTENBHO
ybeanTech, UTO Ball 3KCMOHOMETD YCTAHOBJEHM Ha HOJb.
MeHs Bceraa rnopaxaso To, 4To MHorue ¢ororpadu 3abbi-
BAIOT MPOBEPHUTH 3Ty 3eMEHTApHYO aeTanb. daurensHoe
MOJIb30BaHHE WK BHOPALHA MOTYT COMTb HAaCTPOHKY 3KCNO-
HomeTpa. Mexay Tem TpeGyeTCsl BCEro HECKOJbKO CEKYHI,
4TOObl BLIBEPHTb €ro M YCTAHOBHTb HA HOJb C MOMOWbIO
MHHHATIOPHOH OTBEPTKHM HJIH MPOCTO HOFTEM.

LUBETHOE
PEMPOAYUHMPOBAHHE
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Cresyet Takke H3GeraTb HEKenaTebHbIX LBETOBbIX
pedaeKcoB, KOTOpbie 0COOEHHO BPeHbI NPH paboTe ¢ LBeT-
HOlt naeHko#. Takue pedekchl MOTYT BbI3BAThb LBETOBOE
HCKa>KeHHe, M B 3TOM cJjyudae CHHMOK O6yner 3ary6JeH.
1[BeTOBBIM HCKa)keHHeM SBJSAETCS, Hanpumep OTOJeCK OT
UBETHOrO YKPALWEHHA HJAH KAKOH-IM6O [eTanu, KOTOpbii
BbI3bIBAET NOABJEHHE yUacTKa TOro e LBeTa Ha cjaakiae
(MM JONOJIHMTE/NbHOrO LBETA Ha LUBETHOM HEraTHBe).

[To Moemy onbITYy, OY€Hb XOPOLUHE MO3HTHBHI MO/ y4aloTCA
Ha LBETHOH nieHke «dkrtaxpom Tun B», koropas B coue-
TAHHH C KBApPUEBO-TAJOTMeHHbIMH OCBETHTEJNAMH, HMEIOLLH-
mMu usetosyio temnepatrypy 3000 K, siBnsercs ‘uaeanbHoOl
QJIsl UBETHOIO PENPOAYLUHPOBAHHS.



4 1IBetHasi ¢pororpadus

CyulecTByeT jABa THNa LUBETHOH IMJieHKH: obpallaemas
(noanutHBHAaA) U HeratuBHas. O6a BMIAa MJEHKH LWHPOKO
HCNOMB3YIOTCH, H KaXXJblfl U3 HUX HMEeT CBOM NMpEHMYlle-
CTBa M HENOCTATKH. g

OG6GpaTtuMas UBETHAsl MJEHKA CJAYXHT I MOJyueHHS
uBeTHOro ananosurura. OHAa U3TOTOBJASIETCS ABYX BHAOB —
IJIS Cb€MKH NpH NHEBHOM CBETE, H IS CbeMKH MpPH CBeTe
JaMn HakaJuBaHHsA. Kpome TOro ¢ momoubio cBeTOQUJIbLT-
pPOB [NJIeHKY, MpelHa3HAYEHHYIO /s JHEBHOTO CBeTa,
MOKHO NPHMEHSTb MPH OCBELUEHHH OT JaMM HAKaJHBAaHHS,
H, HaoOGOpOT, MJEHKY, NpeJHa3HaYeHHYIO AJIS 3JeKTpHue-
CKOrO CBETd, MOMHO HMCIOJb30BAaThb NPH [HEBHOM CBeETe.
Ecan Bbi monp3yerech mJeHKOH MPH OCBELIEHHH, A5 KOTO-
poro oHa HeMmoCpeACTBEHHO He mpefHa3HauyeHa, H CHUMaeTe
C KODPEKTHPYIOWHM CBETOGMHUIBTPOM, CBETOUYBCTBHTEJb-
HOCThb € (POTOrpadHUecKoro CJaost 3HaUHTeNbHO CHHKAETCH.
[TosTomy Bcerma npeanoyTuTesbHee QoTorpaHpoBaTthb
MpyH OCBELUEHHH, AJsT KOTOPOro NpeAHa3HadyeHa Ta HJH
WHas obpartumas MJeHKa.

MO3KNTHUB WUJIKW HETATHUB?

[Tpu sbibOpe LUBETHOH NJEHKH CJAeAyeT PyKOBOACTBOBATbCSH
Ha3HaueHHeM MoayuaeMoro cHumka. Ecau Bol cobHpaeTech
BOCIIPDOM3BECTH €r0 B »KYpPHaJe HJW KHMre, NpeANnouTeHHe,
6€3yC/NOBHO, OTAAeTCH LUBEeTHOMY Auano3utupy. Marorosu-
TeJH KJWLIE TaKKe MpeanoyuTanT paboTaTb C AHANO3HU-
THBaM#, NpHYEM 4eM OHH GOJblIE MO pa3mepy, Tem Jyuuie.
Macrepa knHWe MOTYT faKe «CMacTH» TEMHYIO, CHJbLHO
HENOIKCTOHHPOBAHHYIO TJIEHKY, H TOJbKO COBEPLIEHHO
CBeT/ble, MEPEeIKCIIOHHPOBAHHbIE Kaipbl, KaK NpasHJo,
OKa3blBaloTc 6e3Hafe’kHbiM Opakom.

[IpeumyLuecTBo AHaNO3UTHBOB COCTOMT B TOM, 4TO Bbl
MOJKETe Cpa3y JKe TOYHO BHAETb MOJY4eHHbIH De3yJbraT.
Ha HeraTuBHOH LBeTHOH NJieHKe HENOCPEACTBEHHO OUEHHTb
KaueCcTBO LBeTa He NpeACTaBAseTcss BO3MOXHbM. [lpu-
XOJHMTCH KAAThb MNOJYYEHHR LBETHOrO OTNEYaTKa HJH [AH1a-
nosuruBa. Kpome Toro, no3uruBHas userHas ¢otorpadus
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C Heratupa «DKTaKkoa0p» Oblau
caenanbl ABa UePHO-6eablX
OTNewaTKa, a TaKMe UBETHOMA OT-
nevatok. TOH&ABHOCTE YePHO-
GenbiXx OTHEUATKOB HMeEeT APKO
8bIpaXeHHOe oTaHune. OTre-
YaToOK CNPpasa Gbll NoJyueH

Ha o6bluHOl GpomMocepebpsiHaW
Gymare, rae Kpachbl# user
nepefaeTcs Kak depHbiit. Apyroi
OTMeYaToK, CAeJAHHLIH Ha nau-
xpomaTtrueckoil 6ymare «Konax
[Manwanbosap», BepHee nepenaet
TOHANBHOCTb.

[lBeTHOH NOpPTpPeT Ha OpoOTHBONO-
NOXHOM CTPaHHUE BOCMPOH3BE-
N€H B KHHTE He C LBeTHOrO AHano-
3HTHBA, 4 C ULBETHOrO OTMNEUATKA.
CHHMOK caenan ¢oroanmnaparom
«M.P.P.» ¢ o6vekTusom «nai-
nep Cuvmap» ¢ QOKYCHBIM pac-
crosindem 150 mm, Ha nnenke
«IKTakonop» tun L popmaTom
10X 12 cm. Mogens ocsewlanach
TONbKO OAHOH KBapleBO-rajoreH-
HOW Aamnofl MownocTeio 2000 BT.
6e3 NOACBETKH, NpH anadparme
11,0 u soinepxxe 1/10 ¢. C user-
HbIX HEraTHBOB MOXHO ROJNYUHTH
u uepHo-6enbte orneyatikn. Jas
CpaBHEHH: 06paTHTE BHHMAHMHe
Ha AB& YepHO-0eNbiX OTneyarka,
NOJYYEHHBIX C UBETHOrO HETATHBA
Ha NJIEHKE «IKTAKOAOP» HA TOM
e CEaHCe CbeMKHM, OHH NPHBOIAT-
csi BBEPXY.
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Jaet fosee yeTKOe nzobpareHue v 60Jee TOYHO BOCIPOU3-
BOIMT LBeTa. ¥ IHMaTNoO3WTHBA €CThb U eLUE OAHO npermylie-
CTBO — €0 MOXKHO NPOELHPOBATL Ha 3KPaH.

Hanpotus, ec/i Bbt BbIfIOJIHACTE 3a4aHHE HA OTACNbHYIO
cdororpaduio, Hanpumep, cBagebuyo dotorpadHio, yrod-
Hee UMeTb uBeTHOM Heratns. C Hero Jerde nenats OTnevarT-
KH KakK LBETHble, Tak H yepHo-Gesbie. HTobbl 0OAYUHTH
4epHO-6eblil OTNEeYaTOK ¢ LUBETHOrO AWANO3UTHBA, HYXKHO
cAaenath MNPOMEXYTOUHBIH HEeraTus; MOMXHO [OJYYaTh
LLBETHbIE OTMEYATKH H HEMOCPEACTBEHHO C LBETHbIX AHANO-
3MTHUBOB, UTO M [€JaeTCA HA NMPAKTHKE NPH (DOTOMOHTaXE,
HO Ka4ecTBO MpH 3TOM OblBdeT Xyxe, 4eM Yy OTNeyaTKOB,
NOJYUCHHBIX C NMPOMEXYTOYHOrO HeraTHsa. bosee ToOTO,
He BCe, BEPOATHO, 3HAIOT, YTO MPEKpPacHbIe LBETHbIE AHa-
MO3HTHUBLI MOJYYAIOTCH ¢ MICHOK «IJKTakoaop» u «Kopna-
KOJ0p». Elle OAHMM NpeMMyLlecTBOM UBETHLIX HEraTHBOB
SBJAIETCH BO3MOXKHOCTL (GoTOorpadHpoBaTh B WHPOKOM
NHana3oHe Bblaep:KeK. PazymeeTcs, eCiu Bbl XOTHTE MNMOJY-
UHThb HEraTHBbLl BbICLIErO KA4eCTBad, BblAeprKKa MAOJAKHA
ObiTb TouHOi. OfHAKO, €C/iM MTPH CheMKe Ha LBeTHYIO 06pa-
THMYIO MJEHKY Henb3s owwnbatbes B Anadparme Godbule
yeM Ha TOJAEJEHHUS B TY WAM HHYIO CTOPOHY, H3JHLIHEe
HJIM HEJIOCTaTOYHOE 3KCNOHHpOBaHHe NnpH ¢dororpadHpo-
BAaHWH HA UBETHYIO HEraTHBHYIO [MUIEHKY TMOpAAKa ABYX
cryneHed anadparmbl BCE Ke NO3BOJAET MOJAYUNTH OTIe-
H4aTKH XOpOLIero KauecTsa.

Jo camoro mnocneanero BpeMeHHM UBETHble OTMEUATKH
06XOAHAUCH 10BOAbHO Roporo. OAHAKo 3a AOCeHee BpeMS
MX KauyecTBO 3aMeTHO YJYUYWHAOCh, CTOHTH OHH CTaJjH
fewesse, NOABHAMCH TAKXKe HOBbIE COPTa UBETHOH (HOTO-
6ymaru.



CHuMOK BHM3Y Gbl)l C€aH Kame-
poit «Posaneidpaeke SL66»

¢ o6bekTuBom «lleic [laanapy,
HMEIOUIHM (OKYCHOEe paccTofHue
80 MM Ha BBICOKOYYBCTBHTEb-
HOW NJeHKe «DKTaXpOoM», NMpea-
Ha3HAYEHHOH ANS CbEMOK MNpH CBe-
Te Jamn HakanusaHus (ASA125).
TemnepaTypa HCTOYHHKA 3a€KT-
pHueckoro csera Gblia AOBEAEHa
A0 UBETOBOM TeMMNepaTyphl, He-
06X00UMOIl AN HAHHOH NJAEHKH,
C [OMOLbIO CBETOPHALTPA
«PaTren 85B» npu uyBcTBH-
TenbHocTH ASAS80D.

CHHUMOK CaeBa CLeNaH TaKXe

Ha naeHKe «DKTaxpom», HO 6e3
KOppeKTHpYylolero ceeToduabTpa.
OcBelleHHOCTL  ofecneunBanach
KBapLeBO-raJoreHHon snamnoi
mowHocTeio 2 000 Br. Jlamna
«AprodoTo» mowHocTbio 500 BT
NPHMEHANAch AN BCIOMOTaTeNb-
HOTO ocBellenns. ABa kuno-
npoxekropa no 750 BT Kaxabi#
MCMOJb30BAJIHCh IS 3alHeH
MOJCBETKH.
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LUBETHbIE HEF'ATUBbDI

HeraTuBHble nueHKH, HMelOU(HECH B TNpofaxe, GbiBaloOT
MJOCKHMH H pPOJNHKOBbIMH. [ljenka «3xrakoaop L», pac-
CUHTaHHAsE HA CbeMKY C GOJIbILOH BbIAEPXKKOH, OblBaeT
TONBKO MJOCKOH. |10 4yBCTBHTENBHOCTH 3MYJbCHOHHOTO
CJI0ST MJIeHKH «DKTakoaop» H «Koaakosnop» NMOUTH HAEH-
THYHBI.

«Ikrakorop L»

CBeTOUYBCTBUTEJBHOCTb IMYJBCHOHHOIO  CJIOSL  NJIEHKH
«IJKTaKonop L» MeHserca B 3aBUCHMOCTH OT BPEMEHH BbI-
JepKKH NMPH IKCMOHHPOBAHHH. B HHCTPYKLHH K 3TOH nJieH-
K€ YyKa3blBAaeTCsl, 4TO NPH UBETOBOH TemnepaType cBeTa

3200 K u npu cbemke 6e3 cBeTOPHALTPA CyLIECTBYeT CJe-

AYIOULasl 3aBHCHMOCTb ' MEXAY BbiAEDXKOH MW  UyBCT-
BHTEJBHOCTBIO:
gotdepocka HYBCTBUTEALHOCTD
1/10 c. ASAI00
l c ASAS80
5 c. ASA64
60 c. ASA32

[151 nosyyeHUst NyYUIHX pe3yabTaTOB CJAeAyeT N0Ab30BaATh:
cst mpuseneHHoOR Tabanueii. [To cywecTBy, naenka tuna «L»
He J0JXKHA NMPHMEHATbCA MpH BbLAEpXKKax Kopoue /10 c.
Han 6odibwie 60 ¢. B npoTHBHOM c/ayuae UBET MOXKET MOJY-
YHThCS HACTONBKO HCKAXKEHHDBIM, UTO €ro He yAaeTcs hcrpa-
BHTb NMpH nedaTH. Ecau Bl NOJAb3YyeTeCh BblLUEYTOMAHYTOH
NJAeHKOH, MO BO3MOXKHOCTH BKJIOUaHTe B KaAp HEHTPaJbHO-
cepolit nacnopt «Konak» nau cepyto wkaay «Koaak». 1o
NOMOXET BaM IpH MEYaTH H MAKCHMAJbHO NPUBAH3UT
¢dororpapyeckdil LBET K €CTeCTBEHHOMY.

Ec/iiH HCTOUHHK cBeTa He JaeT UBETOBYIO TeMmIeparypy
B 3 200 K, pykoBoacTByiTech caeayiolledl Tabauueii:

UCTOYHUK C8ETa thuasrp sodepacka 4Y8CTBUTEAD-
Parrena HOCTb naenKku

JaMIbl

HAaKaJHBaHHS 81A l c. ASA64

OHEBHO# cBeT 85 1/10 ¢. ASA64

[lpn cbeMke cTyaHiHHBIX MOPTPETOB si (PEANOYHTAID
MOJb30BATLCA HE IJIEHKOH «3IKTakoaop L», a nueukoH
«DKTAKOJOP S», MOCKOJIbKY MHe §OJiblle HpPABATCH HCTOY-
HHKH CcBeTa, falollHe UBeToByl0 Temnepatypy 3200 K.
Takue HCTOUYHHKH CBeTa, 3@ MCKJYEHHEM KHHONPOXEKTO-
pOB, ABJSIOTCS KBAPUEBO-TAJOreHHbIMH U MO3BOJISIOT CHH-
maTb ¢ Bbiaepxkkod 1/10c. u anadparmoit 8,0 u menbue.

UBETHbLIE HETATHBbI

Cunmox BHM3Y. YnucTka annapa-
Ta — BaxHas H HeoOXoaumas
onepauus B paborte dotorpada-
npogdeccuonana. CHUMOK,
cpesaHHbii  QoToannapaTom
«Hukopmar» Ha naeHke «xTa-
XpOM», TNpPEAHA3HaUeHHOH aas
CBEMOK NpH CBETE J1aMIT HAKAJH-
BAHWA, NOKAa3bIBAaeT, KAK XOPOLIO
MOXKHO YBeAHUHTb 35-MM Anano-
31uTHB, ecaH doTorpad nosb-
3yeTCA WTAaTHBOM W CYCKOBBIM
TpocHkoM. CHUMOK caesan npH
anagparve 6,3

¢ BbiaepKKo# 1/60 c. Aas cpas-
HeHHst NPHBOXY APYro# oTMne-
uyatok. Cuumok seepxy. On npen-
crapasieT co6oi Kanp M3
duabma «JIeTHHe KAHHKYJIbI».
CHUMOK GbiN cenaH BO BpemMsa
HaTypHbIX chemok B Jlac-
[Manbmace ¢ NOMOLUIbLIO annapaTa
«Crnun Tpadpuk» popmara

10X 12 cm Ha nieHKe «DKTAXPOM»,
NpeAHa3HaueHHON A5 AHEBHOTO
cgeta. Cbemka Ge3 CBeTO-
duapTpa. ChemKa Benach ¢ pyK

4 Pe3KOCTb He OueHb X0pouwa,
HECMOTPSA Ha TO, UTO BHIACDKKA
6bl1a He Gosee 1/250 c. npu
auapparme 8,0. Caenyer orme-
THTb, YTO BO BPEMA CHEMKH,
MPOH3BOAHBIIEHCA BO BTOPOR
MOJIOBHHE AHA, APKO CBETHIO
coJHuE.

103



UBETHAS ®OTOIFPA®HSA

104

IlpnmMeHsieMble MHOIO OPOXKEKTOPbI, Kax}KAblH H3 KOTOPbIX
“uMeeT MOLLHOCTh 750 BT, 1 COBHPAOCh 3aMEHHTb KBAPLEBO-
TaJOTEHHbIMH HCTOUHHKAMH CBeTa ¢ TeM, YTOObl OCBELLEHHe
B MO€H CTYOHH COCTOSIO M3 CJAEAYIOLHX KOMIOHEHTOB:
gamna MomHOCTHIO 2 000 BT AJAR OCHOBHONO CBETa, Jamna
mouiHocThio | 000 BT 415 3anONHAIOLIETO CBETA, ABE JAMIb
HanpaBJeHHOTO MowHocThio 2 000 BT Kaxnas AAS NOA-
CBEeTKH M ABa Npo:Kekropa MoulHocTbio 800 BT KaiKAblil.
Bce 3TH KoMmoHeHTbl GYAYyT KBapLEBO-raJlOr€HHbIMH H B
COBOKYNHOCTH JAAYT HAEAJbHYIO CXeMY OCBELLEHHS KaK [/
uepHo-6eJibiX TJIEHOK, TaK H ANS TJIEHOK «DKTaKoaop L,
«DKTaxpoM» BbICOKOA UYBCTBUTENBHOCTH U CHEMOK MNpPH
3JIeKTPHUECKOM CBeTe H «3IJKraxpom B».

«Ikrakorop S» u «Kodakoaop»

[Taeuxka «3IxTakonop S» BLHINYCKaeTCH MJAOCKOH H POJHM-
KoBo#. [locnenHss Ha3biBaeTCs «DKTAKOAOP NpodeLH».
O6a Tvna MACHKKH MMEIOT OAHHAKOBYIO UYBCTBHTENDHOCTL
amyabcHoHHoro caosi, ASA100, u oauHaKoBble napaMerphbl.
YyBCTBUTENBHOCTL PONHKOBOH naeHKH «Kopakonop» —
ASA64.

[Tnenka «Dkrakosop S» npeaHa3HadeHa [Ast CHEMKH C
Bbiaepxkoi 1/10 c. u menee. Ecan dororpacduposarb Ha
3Ty MJIeHKY, AaBas Bbaep:KKy Gosee 1/10 c., uBer Ha He-
raTHBax GydeT HCKAaKEHHbIM M He MOALAIUIMMCA HCNpaB-
JEHHIO Ha oTneyaTkax v aMano3utueax. CHUmas Ha «JKTa-
KOJIOp S», MOXHO 060HTHCH 6e3 CBeTOPHUIbTPA, eClH OCBe-
LleHHe CO34aeT JlaMNa-BCNBIIKA OJHOPA30BOro  JAeH-
CTBHA HJAM roaybasi jamna-Bcneiwka. Ha 3Ty nieHky
MOXHO ¢dororpacdHpoBaTh U NPH AHEBHOM cBere. Bo Bcex
BbILIEYITOMAHYTBIX CJAYyYasiX BblAEPXKKA CTABHTCA W3 pac-
yera yyscTBHTesbHOCTH ASAI100. [pyrue BO3MOXHbie
MCTOUHHKH CBETa H CBeTO(UABTPb! NPHBOAATCH HHXKe.

UCTOHHRUK CBETa d)u/uz'rp ltyBCTBuTe/leOCTb
8-ASA
JaMnbl  HaNpaB/eH-
HOro cBeTa 80B 32
aamnbl 3200° K 80A 25

Hctounuk cBeTa nosaxeH GbiTh AOCTATOUHO MOLUIHBIM AjS
TOTO, 4TO6bl MOXKHO Obl10 cHUMaTbh € Bbigepkko# 1/10 ¢
M Kopoue. DTH [aHHbIE OTHOCATCA Kak K MJOCKOH, Tak
K DOJIHKOBOH njenke. Jas Toro, 4yTo6bl MoJb30BAThCH BbI-
wenpuBejeHHOH Tabauueid ans mueHkH «Koaakonaop»,
HY)KHO YBEJUUHTH JuadparMy Ha [ABe TPETbWUX CTYMEHH.

[Ipu paborte ¢ naeHkod Tuna «L» nomewaiTe B Kanp
cepylo WKaay HWJM HedTpasbHo-cepbiH nacnopt Kopaka.
DTO NOMOXKeT BaM OPHEHTUPOBATLCH B MPOLECCe MeuaTH.
Kpome namn-Bcmeillex roay6oro UBeTa, KOTOPbIE MOXKHO
HCMOJb30BATb ¢ 3TOH NeHKOH 6e3 HUIbTPa, K HEH MOAXOAAT



aamnbl ¢ Npo3payqyHoi kKoa0oH. UToObl CHUMATh Ha NJAEHKY
tuna «L» ¢ 3TuMH namMmaMH, HY»KHO HazleTh Ha OOBEKTHB
tdoroannapara csetopuabtp 80C. Hekoropble namnbl ¢
npo3pauHol Kosboi, nanpumep AG-1, My 1 Mg, HanonHeHbl
napamu uupkoHusi. Paforas ¢ 3TUMH JaMnamu, ciaeayer
HaaeBaTb Ha o0O0bekTHB ¢QoToannapaTta CBETOPHALTD
80D. Ilpasna, no co6CTBEHHOMY OMNBITY § 3HAKW, 4TO ANA
BbILUEYNIOMAHYTOH NJEHKH, MPH CbEMKE C HCIOJAb30BAHHEM
JIO6bIX JaMI-BCNbILIEK € TNpO3padHOi KosGOH, BrosaHe
roastca ceeroduastpsl 80C u 80D.

«Kodakoarop X»

ITO — HeraTHBHAs LBETHAas NJEHKA, KOTOpas BbIMyCcKaeT-
cA TOJbKO PONHKOBOH. OHa npexxje Bcero npeaHasHaveHa
a9 - potorpados-a00HTENEH, CHUMAIOLLHX NDH [HEBHOM
ceeTe. E10 MOXHO No/b30BaThCA M NpH CBETE JlaMN Haka-
JINBAHHS, YCTAHOBHB Ha OObEKTHB annapara COOTBETCTBYIO-
wui csetoduabTp. CBetoduabTp He noTpebyercs, eciH
NOAb30BATHCA 3NEKTPOHHOMN BCbKOH. OCHOBHAA pa3HHLA
mexny «Koapakosop X» W [ApPYrdMH HeraTHBHLIMH NJIEH-
kamu «Konak», ¢ OAHOH CTOPOHBI, H [JIEHKAMH «JKra-
KoJop L» u «S» — ¢ apyro#l, cocTouT B TOM, UTO MJIEHKH
«Konak» npy pa3sbix BblAEPKKAX HE MEHSIIOT CBOUX XapaK-
TEPHCTHK 10 LIKaJie CBeTOUYBCTBHUTENLHOCTH. $I Kak npo-
¢deccHoHas npeanounTar «IKrakonop L» u «S», xoTs 6bl
MOTOMY, UTO HX 4yBCTBHTEJBLHOCTH GOJbLIE.

[Tpu paGote ¢ 0oGOUMH THMAMH MJEHKH «IDKTaKOJIOp»
OU€Hb TPYIHO ONpPeaeHTb, NPABUABHO JH OHA 6bl1A IKCMO-
HHPOBAHA, TaK KaK MPOABJEHHbIE HEraTHBBI 3TOH NUIEHKH
HMEIOT T'YyCTOH OpaHXeBblH oTTeHok. OaHako, ecau npo-
CMOTpeTb Kaapsl uepe3 3eneHblit cBeTodnAbLTD «PaTtren»
Ne 61, KoTOpbIl HEHTPANM3YET OpaHKeBbIH IBET, HEraTH-
Bbl MPEACTAHYT Kak Gbl B uepHO-Ge0M BapHaHTE, H Ole-
HHTb UX GyaeT jerue. Ecan HeraTHBbl HELOCTATOUHO MAOT-
Hble, BblAEp:KKa Obl1a cauwikoMm manoi. [locae Toro kak
Bbl npHobpeTreTe HEKOTOPLIH ONbIT, paboTas ¢ LUBETOM, He-
TPYAHO OyleT ONpefesiiTs TOYHOCTb BhIAEPKKH BH3YaabHO.

XPAHEHHUE

[IBeTHYO MAEHKY BCEX THNOB KaK 3KCMOHHPOBAHHYIO, TAK M
HESKCMOHHWPOBAHHYIO, BCerjga cJeiyeT XpPaHHTL B CYXOM,
npoxaaaHom mecte. OTCHAB NJeHKY, mocTapadTech Npo-
ABUTb ee KakK MOXHO ckopee. Ha n1060i LBETHON NjeHKe,
HAaXOAMBIIEHCA MOCJE 3IKCNOHHPOBAHMA B NOMEULeHHH

XPAHEHHE
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C MOBbLILIEHHOH BJAXHOCTbIO, MOTYT MPOH30HTH H3MeHe-
HHA, HCKa’XKaIOLLHE NMOJYyYeHHOe BO BpeMs CbeMKH H306pa-
xeHne. lo BO3MOXKHOCTH XDaHHTE HEIKCMOHHPOBAHHYIO
UBETHYIO MNJEHKY B XOMOAM/AbHHKe. [lpexne dem pacna-
KOBbIBATb LIBETHYIO IVIEHKY, CJelyeT NOAEPKATb €€ B YCJI0-
BHAX KOMHATHOH TeMnepaTypbl, Mo KpalHel Mepe, B TeueHHe
ABYX 4acoB. DTO Aenaercs 1A/ TOro, yTobbl YAaJHTb C Hee
BJAry, KOTOpast MOXET BO3HHKHYTb NPH H3MEHEHHH TeM-
nepatypsl. Ilocae Toro, Kak Bbl pacnaxkoBaJjH MJEHKY,
€€ HeJIb3f KAACTh 06PaTHO B XOJOAHJIBHHK, @ HAAO XPAHUTD
B CYXOM, NpOXJa/HOM MeCTe.

OCBEUIEHHE U CBETO®HJILTPDI

HecMoTpsi Ha TO, 4TO ¢ NOMOLWIBIO CBETOQH/ILTPOB MOMKHO
H3MeHAThL LBETOBYIO TeMNepaTypy OCBElUeHH 10 Tpeby-
eMOii, Bcerja npeiaNouTHTE/bHEE M0Jb30BATLCS OCBeLIe-
HHEeM, [JIsl KOTOPOro MpefiHa3HA4yeHa Ta MM HHAs MJIEHKa,
a TakXe CHHMAaTb B TeX YCJOBHAX, KOTOpPble YKa3aHbl B
HHCTPYKUHH K Heil. Bce UBETHbIe M/IEHKH PacCYMTAHbl HA
NPHUMEHEHHE B YCJOBHAX OMNpeje/eHHOH LBETOBOH TeM-
neparypbl. «Konak dkraxpom B» cooTBeTCcTBYET LLBETOBOMH
temnepatype 3100—3200K, «Komaxpom A» — 3300—
3400K.

Co BpemeHeM JaMnbl HaKaJHBAHUS TEPSIOT LBETOBYIO
TeMrnepaTypy. ITO 03HAYaAET, UTO LUBETOBAS HACHILIEHHOCTD
CBETa CTAHOBHTCH MEHblUe, H LIBET NPHOGDETAET KeJNTOBA-
Thift orreHok. Ha uBeroBylo Temmeparypy B/nsAer Takxe
H3MEHEeHHe HANpsiKeHUss B 3JjekTpoceTH. Ecau usetoas
TEMNEPATypa OCBEULIEHHS MEHbLIE, UM YKa3aHHas ANA Lan-
HOM NJIeHKH, UBET /1ML Ha NOPTpeTax GyJeT CAHLIKOM Kpac-
HbiM, a JpyrHe uBeTa He AOCTHIHYT TOH MaKCHMaJbHOH
€CTeCTBEHHOCTH, KOTOpYyl0 cnocofHa nOepeaaTh MJEHKa.
KBapueBo-rajorenHble JaMnbl CO BpeMEHEM He TEPAIOT
LLBETOBOH TeMmmepaTypbl, H KOJeOaHHA HANpAXEHHs B
3JIEKTPOCETH HA HUX MOYTH He BJAMAIOT. EC/AH OHH H NOA-
BEPraiwTCa BO3AEHCTBUIO ITHX KOAeGaHHH, TO OHO MpaKTH-
yecku HezameTHO. CnefoBaTenbHO, CBET KBapLEeBO-raJo-
FeHHBIX JaMll HAaMHOrO Haje)KHee CBeTa JiaMIl HaKaJHBa-
Husa. Potorpady-npodeccHOHaNy peKOMEHAYeTcss MNoJb-
30BaThCs CMEUHAbHbIM 3KCIIOHOMETPOM [JIA H3MEDEeHMs
LUBETOBON TemnepaTypbl. MMeeTcs Hemano Takux npubopos,
ONTHYECKHM NyTeM OnpejesfioulHX LBETOBYIO TeMmnepaTy-
py. [Ipasna, ecau Bl dotorpadupyere npu ceere Ksapue-
BO-TAJIOr@HHbIX JaMM, H3MEepeHHe LBeTOBOH TeMmepaTyphl
He HMeeT 6o/iblIOro 3HavyeHHA. LIBeToanannsaTopsl He3ame-
HHMbl [pH BbIOOpe CBETOPHALTPOB AJA [PUBEAEHHS
OCBELEHHOCTH B COOTBETCTBHE C HCNOJ/b3YEMOH MJCHKOH.



Huxe npusoanTcs Tabsuua, noKasblBaioulas, Kakum
CBETO(HUABTPOM HJH CBETOQHJIBLTPEAMH CJAEAYeT TNOb30-
BATHCA [UIA MOAYUEHHR UBETOBOH Temnepatypot 3200K.
B Tabauue Takxe COAePKATCH JAaHHbIE O LUBETOBOH TeM-
nepaTtype NJeHOK «JKTaxpoMm» KaK CpeAHEeH, TaK U BbICO-
KOH 4yBCTBHTEJbHOCTH.

IToaynenue yserosod remneparyper 3200K

L serosan Heobxodumoe lpubausureasrnoe
remneparypa 6 K ceeTopuabTpol yeeaudenue Juagppae-
MbL 8 CTYNeHax

2490 82C+82C 1/,
2570 82C +82B 1'/5
2650 82C +82A ]

2720 82C +82 1

2800 82C 2/3
2900 82B 2/3
3000 82A 1/3
3100 82 1/3
3300 81 1/3
3400 81A 1/3
3500 81B 1/3
3600 81C 1/3
3850 81EF 2/3

BeoliieykasanHble CBeTOMHJILTPLI HEJOPOTH W CAeNaHbl H3
)KenatuHa. Ecan obpawarbcsi ¢ 3THMH CBeTOPHABTPAMH
OCTODOXHO M He OCTaBJSATb HAa HHUX OTNEYATKOB NaJjbles,
TO OHH MOTYT NPOCJAYXKHUTb LOJTO.

Huskue uBeTOBbie TeMmepaTyphl Aeaal0T LUBET MeATbiM.
Bblicokne LBETOBble TeMmepaTypbl NPUAAOT emy rojy6o-
BaTblff OTTEHOK. HecmMoTps Ha TO, 4TO MOKHO NOJNL30OBATLCA
ONHOBPEMEHHO CBETOBbIMM HCTOUHMKAMH PAa3HOH LIBETOBOH
TeMnepaTyphl, NpasBH/ibHas Nepejadya UBETA AOCTHraeTCH
JUIb TMPH ONAHHAKOBOH LBETOBOH TeMIepaType BCex
MCTOUHHMKOB CBeTa. B UBETHON (POTOTrpadHuu He NpuUMeHseT-
CA CMeWAaHHbI! CBeT, eC/IM He CUHTATb TeX CJydaes, KOraa
TAKOH CBET HCNOJb3YETCHA IJs JAOCTHXKEHHA ocoboro
3¢ pexra. [lpocrefiwum U HauboJee pacnpoCTPaHEHHbIM
METOJOM peryJHpOBaHHA LBeTa HABJRKETCA MPHMEHEHHE
CBETO(PHIBLTPOB, HALEBAIOWHXCA Ha OOBEKTHB ¢oToanna-
para. B 1o ke BpemMsA MOXHO peryaHpoBaTh WBETOBYIO
TemnepaTypy MCTOUHMKOB CBETa, YCTAHaBAWBaAs CBETO-
npeobpasyiouinii MaTepuas HenOCPEACTBEHHO Mepef Kax-
ObiM u3 HUX. Mcnonb3ysi uBeTHYIO MUeHKY, NpeAHa3HauYeH-
HYIO [QJfi CbeMOK NpH [JHEBHOM CBETE, B CXEMe OCBELUEHHSH
rJasHasi pOJib OTBOJAMTCR JaMnam-BClbliKam roayooro
uBeTa, a 3alHAA MOACBETKA WJH 3alOJHSIOWHHA CBeT
CO34aI0TCA C TIOMOLLbIO KHHOMPOXXEKTOPOB HJM Jamn Ha-
IPaBJCHHOIO CBETa, WMEIOIHMX UBeTOBYIO TemnepaTypy,
ckaxkeM, 3200 K, nepea 3THMH HCTOYHHKAMH MOXKHO

OCBELUEHHE
WU CBETO®UJIBTP bl

107



LLBETHASl ®OTOTrPADUS

108

MOMECTHTh (HALTPH U3 roayboro KeanatvHa. Poro-
rpagupys B CBOEH CTYAWH, § Tak H TNOCTYNaiw: CBETO-
GUABTPbl H3 Troay0oro »KesaTHHa NMOMELLalo Mexay ABY-
M# JKADOYCTOHUMBBIMH CTEKJSHHBLIMH [OBEPXHOCTAMU —
LBETOBAsA TEMIEpaTypa »KeATOBAaTOro cseta npHbJaHIKaeTcs
K Temnepatype aHeHoro (5600 K), u He HyxHO ycTanas-
JHBAThL CBeTOGHALTPL Ha 06bBEeKTHB (oToanmaparta. Tem
He MeHee, CaMbiM ALWIEBBIM U YAOOHBIM METOAOM H3MEHe-
HHSt UBETOBbLIX TeMIepaTyp C Ueabl0 MPHBELEHHS HX B CO-
OTBETCTBHE C MJIEHKOH SBJIAETCH HCNOJb30BaHHE HCTOUHH-
KOB CBETa OJHHAKOBOH LIBETOBOH TeMMNEpaTypbl.

Mpbl yxke y6eausancs B TOM, uTo, dororpacbupys Ha
MJIEHKY, NpeaHa3HauYeHHYI0 AN CbEMOK NpH AHEBHOM CBe-
T€, B YCNOBHMAX HCKYCCTBEHHOrO OCBELULEHMS, MOXHO LO-
OUTbCA XODOLIMX pe3y/bTaTOB, €CJH M0Jb30BATbCA KOP-
peKTHpYIOLLHMH cBeTODUAbTPAaMH. [IpH cbemKkax ke BHe
MOMELIeHHA YCJIOBHA OCBELLEHHOCTH ropasio pa3Hoo6pas-
Hee, H 3TO 3HAUYMTENbHO 3ATPYAHSET NOJyueHHe CTabHIb-
HbIX pe3yabTatoB. B sioGom fene ONMbIT — Jy4wHid coBer-
UMK, H MHe XOTesoCb Obl O3HAKOMHTb BAC C HEKOTOPbIMH
o6 UMy NpaBUAaMH GOTOCHEMKH HA LBETHYIO MAEHKY MO
OTKPbITbIM HEOOM.

IToMHHTE, B Kakom Obi YroJke 3eMHOro Llapa Bbl HH
¢ororpadupoBant, TpyaHO AOOGHTbCA NPAaBHAbHONH LUBETO-
nepejaud I¥H CbeMKax BO BpeMs paccBeTa M 3akaTa.
CHHUMKH, CeJaHHbIe B 3TO «MEePTBOE» Bpemsi, 6YAYyT canL-
KOM KpacHeiMH. B paHHOM csayuae HH3Kas LBeTOBanA
TeMNepaTypa KOMMEHCHPYETCH NpHMEHEeHWeM CBETJQ-rO-
nyboro ceetoduabTpa. OAHAKO 0OPOI0 [a)Ke 3TO He no-
MOJKET BaM MOJYUHTb COBEpPLIEHHbIA CHHMOK., Camoe noa-
xoasiuee Bpems AAsf dororpadHpOBAHMA HA LBETHYIO
NJAEHKY B YCJNOBHSX J[IHEBHOrO CBETA —- CEpeAHHa AHS.
Jlyuuine pe3yabTaThl MOAYYalOTCHA, KOrAa Ham roJOBOH
uHcToe, 6e3zobnaunoe He6o. Ho M B HA€ANbHbLIX YCJHOBHAX
CHUMKH NOAYYAIOTCH HHOMAA CAWIIKOM rodyObiMH (XxO-
JIOJHBIMH) .

HepoctatouHo BbICOKOE KauecTBO OOBLEKTHBA TOXKe
MOJXKET OTPHLATe/NbHO CKA3aTbCS HA KOHEUHbIX Pe3yqabTa-
Tax. 34€Cb OuYeHb MNOMOraer MpHMEHeHHe CBeTOPHIbLTPA
«Parren [A», koTopbiM s BCeraa noab3yioch. OH Hmeer
6/1e/lHO-PO30BYIO OKPAaCKy, H, B OTJAHUHE OT BCEX APYIHX
pacnpocTpaHeHHbIX CBETOPHALTPOB, €ro TNPHMEHEHHE He
TpebyeT yBeJMUeHHUS SKCMO3HLHHK.

ITockoabKy nJeHka «dkraxpom [Hsfnafit», npeanas-
HAUEHHAs AAA CHEMOK NpH AHEBHOM CBETE, paccuurana
Ha 1BeTOBYI Temnepatypy 5600 K, nHa Hee moxkHO ¢o-
TorpagupoBaTh BooOUle Oe3 cBeTopHAbTPa (3@ HCKJKO-
yeHuem «Patren 1A») npu Mmobom WCTOUHHKe CBeTa Bblle-
ykasaHHol useroBo#t temnepatypnl. Ciona Bxoaar 6oab-
WHHCTBO OCBETHTENEH C IJeKTPOHHOH BCMBILWKOW, Jamilbl-
BCMbIWKKH roay6oro cBera, a Takxke BCE APYrHe UCTOYHHKH



cBeTa [HEBHON UBETOBOH TemiepaTypbi WM [JOBeAeHHbIe
J10 HEe € NOMOLLBIO roayGhiX KeNaTHHOBBIX CBETOMUILTPOB.

[pumenenue cseropurbtpos 0asi OOCTUNCEHUA 0CODbLX
s¢pexros

C MOMOILbBIO UBETHLIX CBETODUALTPOB MONKHO HaMEPEHHO
MCKa)kaTh LBeTa AJs MOoAYyueHHs Da3HooOpasHbix sddek-
TOB, KOTOPbIE A€/]AI0T CHHUMOK HHTEPECHbIM H Naxe Kpa-
cuBbiM. Tak, HaNpUMep, MOXKHO «NOjIleNaThb» 3aKaT H JYH-
HbIH CBET, «OKPACHTb» CHHUMOK B rony0bie TOHA H T. A.
Ecan paccmarpuBaTe UBETHOH [AHMATIO3WTHE 4epe3 LIBET-
Hble CBETOMHALTPLI, MOXKHO [POCAEAHTb, KakK B pe3y/abTa-
Te MeHAITCH UBeTa nHa cHumke. ClEN0BATENbLHO, €CJH Bhl
XOTHTE NOJYUHTb TAKOH e 3(P(eKT Ha MJCHKE WM OT-
NeyaTKe, HYXHO HafeTb 3TOT CBETOMPUALTD Ha OODBLEKTHUB
annapara BO BPeMs CheMKH. 10 e CaMoe MOXHO CAeNaTb
no-apyromy. Hanes ceerodunbTp Ha 06BEKTHB PoToanna-
para, MOCMOTPHTE HA CHHUMAeMyld BAMH CUEHY HJH MO-
fesb Yepe3 BUAOWCKATEJNb HAM MaTOBOE CTeKJ0. MOXXHO
aXe CMOTPeTh Ha OO6BEKTbl CbeMOK HENOCPEACTBEHHO 4e-
pe3z csetoduapTp. Cam f NOAB3YIOCH BTOPHIM METOAOM
H cuuTalo ero Haubosee HarJAAHbLIM.

HeBo3MOXKHO yKasaTb Ha KaKOH-AHOO TBEPAbIH KpuTe-
pHH YBENHYCHHA 3KCTO3ULHHK NPH UCTTONB30OBAHUY UBETHDBIX
cseToPuabTpos. OAHAKO COBEPLIEHHO OYEBHIAHO, 4TO UeMm
ryule UBeT C¢BeTOMMALTPa, Tem O6oablle JojxKHa OblTb
IKkcnosuuMsa. Jlyuwe Bcero 34ecb NPHOETHYTb K METONY
«BuAKH». Hailas onrumanbHble AaHHbIE AN TOLO HWAH
HHOrO CBETOMHIBLTPA, CAELYeT 3aTMCaTh HX H PYKOBOACTBO-
BaThCA MMM B JajbHellleM.

DKCIO3ULLIUA

[TockoabKy oOpatiaemast MNJeHKa HMEeT 3HAYHTEAbHO
MeHbLIYIO (QOTOrpadHUecKyl LWHPOTY, 4eMm HeraTHBHas,
HACTOATENbHO PEKOMEHAYIO BaM MPUMEHATb SKCTOHOMETp.
Ecan y Bac ero Her, COBETYIO O3HAKOMHUTBLCSI € OCHOBHBLIMH
MPHHLMNAMH 3KCIIOHHPOBAHHA MPH CHEMKE B YCAOBHAX
JAHEBHOIO CBeTa, NPHBOAMMBIMM HHXXe. KX MOXHO mpH-
MEHATL KO BCeM [ONEHKAM, UYBCTBHTEJNBHOCTL KOTOPbIX
paBusAercs npubausurenbHo L00ASA, Bxawuas «Wa-
dopn FP,», «Arda-Tesepr 1F» u «Kopak Bepuxpowm
[Mau», a Takxe uepHo-Geaylo nienky «[laac X».

Onpedenenue 3Kcnozuyuu npu CvrEMKe HA HaType

HuxkenpuseneHHasi opHeHTHPOBOUHAS Tal/MLA TPEANOa-
raeT cwemky ¢ Bblaepxkkoit 1/250 c., npu doTorpacmpo-

IKCMO3NUHA
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BaHHM HE paHee, 4yem uyepe3 TPH yaca nocje BOCXOAA, U He
mosjHee, yem 3a TPH 4Yaca A0 3axopa coaHua. [1pu cbemke
C APYroH BbIAEPKKOH COOTBETCTBEHHO MensiTe Auadpar-
My: npv Bbigepxke 1/500 c. ysennumBaiiTe anadparmy
Ha OLHO AeJieHHe wKaabl, NpH Bbiaep>kke 1/100 c. ymeHb-
wafTe AnadparmMy Ha OAHO AefleHHe LKaJbl. EC/JH Bbl CHH-
maeTe 0e3 LUTAaTHBA, cTapaHTech, YTOObl BbiAep:KKa Gbliaa
KaK MOXHO KOpOYe.

SIpKoe COJHLE HJH COJIHUE B IbIMKE,
pe3KHEe TEeHH 11
Hesipkoe, cnaboe, nopepHyToe AbIM-

KO COJqHIe 8
O6/1a4HOCTb, CBETJO, TEHEH HET 56
0O61a4HOCTb, NACMYPHO 4
CriioliHas TeHb 4

MONPABKH

a Temuasi ogexnaa, Temublil neidsax -+ 1/2 crynenu
BHagparmbl

CgeTablil nefizax, nask H T. 4. —1/2 crtyneHnwu
anragparmb

OueHb ApKHi neA3ak (Hanpumep, —1 cryneHb
cHer) Anadparmbol

6 DBuau3Ko pacnonoxenHbie 06bekThl 0T +1/2 o +1
CbeMKH NpPH SAPKOM COJHLE, GOKOBOE CTYNeHH
OCBELlEHHE AHadparmel
3uma + | cTynenb
AHadparmbl

B 3UMHHH cHer

6e3 nonpaBok

B cnyuae HeoOXOAMMOCTH coueTanTe a, 6 H B, HAaNpHMep,
yesIOBeK B oflexk e 3umMoit (a+B) — +1'/, nesenus mkanwl
avadparmal.

Hedrpanrono-ceporti nacnopr Kodaka

XopowHuM AOMOJNHEHHEM K 3KCNOHOMETDY SBJAETCHA HeH-
TpajbHO-cepuiii nacrnoptr Koaaka, npeaHasHauyeHHbIH
LJS M3MEpeHHs OTpaKeHHoro csera. Y mnacnopra ABe
CTOPOHbl — cepasi, HMelollas OTpaKaTeNbHYlO CHOCO6-
HocTs 18%, u Genasi, MMeOUIas OTPaXKaTesabHYIO Crocol-
HocTb 90%. B ocHOBHOM He#iTpanbHO-cepblil nacnopt Koaa-
Ka NpHMeHsieTcs B uBeTHOH dororpaduu, HO MOXKeT ObiTh
HCNO/Jb30BaH ¥ B 4epHo-6esoit. O6e CTOpPOHb MacnopTta

Maowanb TIHKKAAHAAH HOUbIO.
CHumok cpenzu 6e3 wraTHsa
annapatom «Bponaka S2A»
(o6bektHs «AvTto-Hukkop» ¢ do-
KYCHBIM paccrosdvem 75 mm)

Ha BBICOKOYYBCTLHTANBHOM
nAeHKe «IKTaxpom», NpesHasHa-
UEHHOH AJA JHEBHOro ocpewe-
Hus. Boigepxka 1/25 c., ana-
¢parma 4,0.
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HMEIOT MATOBOE TMOKDPLITHE, HCKJAKOUHAlowee 3epKaJibHOE

OTpaXkeHue.

Bo Bpema nopTpeTHOH CbeMKH H NPH KONWPOBAHHHM C
NOMOLUbIO HEHTPaJNbHO-CEPOro Nacnopra YAAeTCA TOUHO
YCTAHOBHTb CTEeNeHb OCBEUWEHHOCTH (OoTOrpadHyecKoro
o0bexkTa, a Takxe APKOCTb (OHA, NpHueM MNOCAeAHAA






O6Ga cHUMKa OTMeuaTaHbl ¢ OAHO-
ro W TOrO e WBETHOTO AHAMO3IK-
THBA (OH OBl CHAT HA NAGHKY Bbl-
COKOW 4yBCTBHTENbLHOCTH «Komak
DKTAXPOM», TNpPELHa3HaAUSHH YO
Ana  poTorpaHUpoBaHHA  11pH
CBETE NaMM HAKATHBAHHS, C Bbi-
aepxko#t 1/25 ¢, npu auadpar-
me 11,0). O6patuTte BHUManue Ha
TO, KaK ymesnoe KaapHpoBaHue
YAYUIJAET KOMMO3HUHIO H nep-
CNEKTHBY CHWUMKA. S noJib3osancs
KBAPLUEBO-TAaNOreHHOH JamMnon
38JMBAIOILErO CBETA MOLLHOCTHEIO
2000 BT B KauYeCTBE PHCYKLLETO
cBeTa, a Anfl 3AMOMHAIOWEro
CBETa A B3AJ ABE KBAPUEBO-rano-
reHrbix Jamnol mo 750 BT kaxnad,
OHM YETKO OTTEHHAH KACKY K
(opMy MmONHUEHCKOTO Ha QoHe
KpacHoro skpaHa.
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MeTol OTHOCHTENBHOMR IKCIO3H-
UHH (CHHMOK caesa). B yHu-
BEpPCAJbHOM MarasuHe,
cgrororpaguposano 6e3 wTaTHRA
annapatom «Poaneiipnexc2,8F»

¢ Boitepxkoit 1/30 ¢. npu anad-
parme 11,0. McTtounuk ocselue-
HH{A — 3NEKTPOHHASR BCMBILIKA
«Mekabauu 502». 3anoansouwnm
CBETOM MHE CAYKHUJ eCTecTBEeH-
Hetit aHesHo#i cBet. CHHMOK cle-
JlaH Ha NNEHKE BLICOKOH uyB-
cTBUTENbHOCTH «Konak Dkra-
XpOM», MPEIHA3HAUCHHOH aAna
AHeBHOro csera. Uernipe dotTo-
3TI0/a BBEPXY CAeJIaHbl TOW Xe
KaMepoi, Ha TOW e NAeHke,

€ TOH Ke BHAEPKKOH M aHa-
tdparmoit. Bonocw ocselieHbl
NBYMA KHHOMPOXEKTOPAMH

no 750 sr. kaxauii. Ha KHHO-
NPOKEKTOPH GbINH HAKeThl ro-
Ay6oie CBETOPHABTDPH, YTOGLI
IOBECTH HX UBETOBYIO Temnepa-
TYpY A0 UBETOBOH TeMNepaTypbl
IHEBHOrO cBeTa.
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3tu nee gpotorpaduun Tpadans-
rapckot naomaau B JlonaoHe
6biiH ChefaHbl OAHA 3a Apyroh
C HHTEPBAJIOM B HECKOJbKO
cekyHIl Ha naenke «Komak
Akraxpom X». IddekT «3akata»
JOCTHFHYT C NMOMOLLbIO OPaH-
#eporo csetopuabrpa 3X.
Lsernas ¢otorpadus npeacras-
ASleT WHPOKHE BO3MOXKHOCTH IS
TAKHX OCTPOYMHMX «H306peTe-
HH#A».
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onpejaessieTcsi OTAe bHO. [lacmopt nomelaercs HeaaseKo
OT 0GbeKTa CHeMKH, NPUGAU3HTEIbHO MOA yrjiom 45° Kax
K HEMY, TaK H K OCHOBHOMY HCTOYHHKY cBeTa. [Ipu penpo-
LYUHpOBaHHH paboyas yacTb Nacnopra [OJKHA Haxo-
JAHThCA HanpoTHs o6bekTUBa ¢oroannapata. Ecan skeno-
HOMETD He uMmeeT npHcnocobaeHus «kHBepkoH» Hau
aHANOTHYHOH OTPaKaTeJbHOH MEpPEropoikH, TO €ro HYXHO
NepXKaTb Ha paccTosiHHH 15 cM 0T o6bekra cbemkH. Po-
Torpad AO/MKEH BHHMATEJbHO CJAEAMTH 32 TeM, uTOObl HU
€ro COGCTBEHHAs TeHb, HH TeHb 3KCMIOHOMETPA He MOBAHSIH
Ha noxasanusi. [lpu uHcnonb3oBanunm cepofi  CTOPOHD
(c orpaxateabHoli cnocobHocTbio 189%) mokazaHus
3KcnoHomeTpa OYLYT COOTBETCTBOBATH YPOBHIO OTpaxa-
€MOro CBETa B MOMELLeHHH B OObIUHBIX YCJIOBHAX, H IKCIIO-
HOMETPOM MO>XHO MOJ1b30BaThCH OObIYHBIM NYTEM, T. €., IPH-
MEHSIsT METOJ OTPaKEeHHOTO CBeTa.

[pu Manoil OCBEWEHHOCTH Jyylle BCEro NOJAb30BaThCH
6enoil cTopoHOH HelTpaabHO-ceporo nacnopra Koaaka.
B stom cayuae HYXHO pa3sfenHTb 3HAYEHHS] YYBCTBHTE/b-
HOCTH, YKa3aHHbIe H3 IKCMOHOMETPE, HA NATb H PYKOBOA-
CTBOBATHLCH NOJIYYEHHBIMH TaKUM OODA30M 3HAUEHHAMH.

[TockonbKy MeTOL OnpefesieHWst 3KCNO3UUMK [0 Hel-
TpalbHO-CEPOMY MacmopTy, MO CYWeECTBY, CXOAGH C METOo-
IOM H3MepeHHA Najalowero cBeTa ¢ MNOMOIUBIO IKCIO-
HOMeTpa, MHOrJa MPHXOLUTCSI AefaTh COOTBETCTBYIOUIHE
MOMpaBKH AJS  CJAULWKOM APKMX H CJAHLIKOM TeMHbIX
001beKTOB ChbeMKH. EC/H 06beKT sIpOK, YMeHbIUHTE NoJy-

UeHHOe 3HayeHHe 3KCNo3WUHM Ha 1/2—1 cryneHb aua-
¢dparmbl. Ecnn 06beKT ChbeMKH Uepecuyp TeMeH, YBeJaHubTe
NnoJlydeHHOe 3HauyeHHe 3IKCMOo3HUHH Ha |/2—1 cryneub

anadparmbl. MOXHO COOTBETCTBEHHO MEHATb BBLIAEPIKKY.

CobemMKa KpynmHbIM IJ1aHOM H KOMNHPOBaHHe TpebyloT
yueTa pacTAXeHHs Mexa, eC/H paccrosaHue mexay ¢oTo-
annapatoMm 0 00bEKTOM CHEMKH COW3IMEPHUMO € (POKYCHBIM
pacctosHueM obbekTHBa. Tabsuua noAcdYeTa yBeaHYEHHS
3KCNMO3HUHH, OOYCJIOBJIEHHOTO pacTsKeHHeM Mexa, TpH-
BOAHTCA Ha cTp. 86.

UTo6bl Jyduie OPHEHTHPOBATbCH M[pPH LBETHOH ME4aTH
¢ naeHok «Kopak Dkrakonop» u «Bepukosop ITpodewnns,
MOJXHO MNOMECTHTb HEWTDPa/JbHO-CEpbIl MacnopT B Kaip
LJIA TMOJIyYeHHS] OCBELUEHHOCTH, PpaBHOH OCBELLEHHOCTH
o6bekra cbemid. [lacnopt B QaHHOM Ciayuae 3ameHsier
HeHATpanbHO-cepylo wkxagy Kopaka MM ONTHUYECKMA CTY-
meH4YaTbld KAHH. B Tex caydasix, Korga HeHTpaabHO-CepbIi
nacnopT MpHMEHsieTcsl s NpOBEPKH SPKOCTH oHa,
HY»KHO CIe/aTh TakK, UTOObI HA NOKA3aHHA Macnopra BJHA-
AW TOJbKO HCTOUHMKH cBeTa, ocBewaiouine ¢ou. s
3TOr0 HeOOXOAMMO BbIKJIOUHTb BCE OCTAJbHbIE OCBETHTEH.
SIpKoCTb M ypOBEHb OCBeWEHHOCTH (OHa JIETKO KOp-
PEKTHPYIOTCR ¢ MOMOLLbIO nokasareneil nacnopta. Caeny-
€T OTMETHUTb, YTO, eC/IH SAPKOCTH OOBEKTA CHEMKH OLeHH-

3KCNO3HIIHUA
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BaJacCh MO Cepofi CTOpOHe mnacnopra, WMmelolleil orpaxa-
TeabHYl0 cnocobHocTh 189, To# Ke CTOpOHOH Hano
NoJIb30BAThCA H AJA ONpejesieHust sApKOCTH ¢(oHa. AHa-
JIOTHUHOE [PaBUJIO CYLIeCTBYeT W AJAs1 6eslof CTOPOHDI
nacrnopra.

Takum e OCTaeTcst NPUHUNN NPHMEHEHUS HeHTPaSbHO-
ceporo nacrnopra Kopaka H 0OpH HaTYyPHbIX CbeMKax.
3/4€ech TakKe HEOOXOAUMO AeNlaThb NOMPABKH AJA CAMUIKOM
SIPKMX M uepecuyp TemMHbIX 00beKTOB cbeMmkn. Korna Bhl
noJib3yeTech HeHTpaJbHO-cepblM NacnopTtoM MOA  OT-
KPpbITbiM HeGOM, He 0653aTeIbHO YUHTBIBATb BLICOTY COTHLA
Hal ropuzoHTOM. HckioueHne cOCTaBASIOT CbeMKH B
pafoHe 3KBaTopa, rae B NMOJJEHb COJHLE HAXOAUTCH NPAMO
Hal rojoBok. B 3TOM ciyuae HYXHO HEMHOTO HAaKJOHHTb
Macroprt, MOCTAaBMB €ro Moia yrjaoM B 45° K TOPH3OHTY.

HefirpasasHo-cepbiii nacnoptr Kogaka fIBASETCS CaMbiM
HAaZEXKHBIM CDEACTBOM ONpPefeseHHA IKCMO3UUHKH KaK B
LLBETHOM, Tak H B YepHo-Oesoi dpororpacdun. Or nossoaser
(OHKCHPOBATb NaXKe He3HaYHTE/bHble KOeOaHHS OTPaKEH-
Horo ceeta. [Ipy akkypaTHoM O6pall€HHUH H NPaBHJABHOM
XpaHEHHH OH TMPAaKTHUYECKHW HEe TepsieT CBOMX pabouHx
KauecTs.

Merod «suaku»

Camo co6of pazymeeTcsi, YTO TOJNBKO NMPaBHIbHAA 3KCNO-
3UUKRA [03BOJARET AOOMTHCA HAWAYYILWUX DPE3YABTATOB
B ¢otorpacuu. Tem He menee HemaJso dororpados moab-
3YIOTCS TAK Ha3blBaeMblM METOAOM «BHAKH». Kamabiit
06BbEKT CbeMKM CHUMaeTcHd TpHxKAbl. [lepBbii CcHUMOK
[es1aeTCA C DAcYeTHOH BbLLAEPMKKOH, CuMTalouleica mnpa-
BHABHOH, BTOPOH — C BBIAEPIKKOH BUETBEPO MEHbLIEH,
a TpeTHH — BuYeTBepo Oousblied. Kak npasBuio, oaHa u3
9THUX BbIAEPKEK MO3BOJAET MOJYUHTb MA€ANbHBbIH LIBETHOH
[IHaTO3UTHB HJY HeratHB. TakHM ke CnocO6OM, HECOMHEH-
HO, MOYKHO NOJb30BaTbCH W B ueprO-Genoh botorpadun.

3nauenue rabauy

M3roToBHTENH MJEHKH OOBIUHO NPHJAAraloT Kak K POJHKO-
BbIM, TAK H K MJOCKHM MJeHKaM noApoGHble HHCTPYKUHH
n tabavubl. Ka)kabli pa3, Korga Bbl NMOKYnaeTe HOBYIO
MJIEHKY, HEOOXOAMMO NOAPOOGHO O3HAKOMHTBLCH C HHCTPYK-
ILMell, MOCKOJbKY NaHHble Hepeako MeHsioTcsi. OCcoGeHHO
LEHHbIM NOCOOHEM ABAAIOTCSA [AOMOJHHTEJNbHbIE TabJHLUbL,
COAEPIKAINHE OTKJAOHEHHWS OT CTAHAAPTHOH UYYBCTBUTENb-
HOCTH, KOTOpble MOTYT OOHApYXKHTbCA Y KYMJEHHOH BamH
njaeHkd. Takue AOTOJHHTENbHBE TaGAKWUbl [OpAaaraTes
TOJMLKO K LBETHbIM [OJIeHKaM. Tabauubl W HHCTPYKLHH



c/elyeT XpaHHTb [0 T€X Nop, MOKAa Bbl HE OKOHYHTe paboTy
¢ HumH. Ha Bcex nieHkax uMeercssi HOMep BbIMYWEHHOH
naptuu. Kaxk npasuno, 3Tor HOMEp yKa3biBaeTcst 4 B Npu-
JlaraemMblXx K MJIEHKE WHCTPYKUMAX M Tabauuax. Ecau Bb
noxynaere 60/bLI0E KOJHUECTBO MNJeHKH, oOpaTHTe BHUMA-
HHEe Ha TO, YTO6bI BCE 3K3EMMNASAPLI HMENH OLMH H TOT e
HOMEp MapTHH.

[Tocse Toro Kak Bbl pacnakoBaJjgH ouepedHON 3K3eMILIAp
NAEHKH, DEKOMEHAYyeTca caesaTb NpOOHbIA CHHMOK, €C/aH
Bbl XOTHUTE, UTOObl LBETA HA BCEX 3K3EMOARPaAX Obia¥ OAH-
HakoBbl. [Ipn pa6ore ¢ poJIHKOBOR MJIEHKOH Takasi mpoue-
Aypa TpPeACTaBASETCS BeCcbMa HeyaoO0HOH M TPYAOEMKOH.
Koraa xe Bbl HMeeTe €0 C NJAOCKOH MJaeHKOH, 3Ta npoba
Bac He 3arpyaHuT. MHoraa npocto He xBaTaeT BpeMeHH
Ha npoOHblil cHUMOK. OOHAKO, MO BO3MOMHOCTH, HE OT-
Ka3blBaWTech OT 3TOH onepauuH. Ha cofcTBeHHOM oOmbiTe
A y0eau/Csl, KaK OHa Ba)KHAa B NpaKTH4YeckoH pabote.

Tak, HanpuMmep, OAHAXKAbl MEHS TNOMPOCHJAH CIenaTb
CeDHIO LBETHbIX OTNEYATKOB ¢ H306paKeHH! CTAPOMOAHBIX
mawnH. OpHUruHanbl npeicTaBasiiH co60f LBeTHble aKBa-
penu B kuure. Tlpeacrosno caenaTb 24 LUBETHBIX HeraTHBa
pasmepom 10X 12 ¢M AAR nocsaenyOUIEro penpoayusposa-
nua. [lpouenypa 6biia HecnoxxHOH. S nmomewian nepsyio
KapTHHKY ¢ H300pakeHHeM MallMHbl Ha KOMHPOBAJlb-
HYIO [JOCKY, a 3aTeM TUWAaTeJbHO HaBOAHJ HAa pPE3KOCTb.
[Tonb3osanca  doroannapatom «M.P.P.»  nmeouwnm
o6bektuB «IlIHeiinep Cummap» ¢ HOKYCHBIM paccTOsIHHEM
150 mm. Tlepecrhemka Bejach Ha MJEHKY «IDKTaKoJOp
Tun L», Bbimepxkka cocraBuna | c., npu avadparme 22.
[lepBblfi OTCHATBIA Kaap A caenan NpoOHBIM W Cpasy xe
nposiBua ero. OH okasancs xopowwnm. OcTasbHble 23 uJ-
JIOCTDAUHH MO ouyepefH MOMELUAIHCh HA KOIIHPOBAJbHYIO
JOCKY H 3aKPeMJsiMCh CTPOTO B TOM XK€ MNOJNOXKEHHH, 4TO
H nepsaf uancrpauua. [TockonbKy Bce OHH OblAH OJHMHa-
KOBOTO pa3mepa, a BCe 3K3eMILIAPbl MJIeHKH OpalUCh MHOK
Y3 OJLHOM.TapTHH, A BCEe BpEMA NaBan OAHY H Ty Xe BbiAepXK-
Ky. Bce 24 kanpa 6biin caenanbl mMeHee uem 3a JBa uaca,
H KaxAbli W3 HUX OblJ HAEANbHbBIM.

Lsernas ¢oroepatusn Housto

Kak npaBuao, /nydwie BCero CHHMAaTh HOUHble MeH3aXKH
cpa3sy xe mocJe 3axona cosxua. K sTomy BpemeHH B ropo-
ax yxe 3a)KMTralTCs BbIBECKH, PeKJaMbl, BATPHHLI Mara-
3MHOB, a B OKHax roput cseT. [Ipu 3Tom HactynuBwue
CYMEDKH He [0 KOHUA CKPBLIBAIOT 3[AHHA, CTATYH H T. A.
Hx ouepranusa ewie pasiuuHMbl B BeuepHeM Hebe; HOUBIO
e UX BOOOLIE He BHIHO.

BuiGop uBeTHO# nneHkH Ans HouHOH (otorpadun —
Aeno BKyca. MoxHO NMoab30BaThCA KakK MJEHKOH, NpeaHa-

3KCNO3numus
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3HAUEHHOM /Il CheMKH NPH AHEBHOM CBeTe, TaK H MJIEHKOH,
pacCUHTAHHOH HAa NMPHMEHEHHE MpPH CBETE JAMIl HAKajJHBa-
HuA. Ecau Bol PoTorpadupyere HOUbIO Ha IJIEHKY, MpeaHa-
3HAUEHHYIO VISl IHEBHOTO CBETA, TO CHHUMKH Yy BacC noJy4dar-
CSl MATYe, YeM Ha NJIeHKe, PACCUHTAHHOH Ha NpHMEHEHHe
B YCJOBHAX HCKycCTBeHHoro ocBelleHHsi. OaHako ¢oro-
rpaduH, clenaHHbie HAa IIJ€HKe IJSi HCKYCCTBEHHOrO OCBe-
LeHHA, 6JHXKe HalleMy 3DHTENbHOMY BocnpHsiTHIo. [IpaB-
Jla, 3TO HE 03HAYAeT, YTO OHKM 06513aTeJbHO 6YAYT BLINIALETD
Jyulue.

Bce, uTo 31ech roBopuTcs O HOYHOH ¢oTorpagpHu, oOT-
HOCHTCH K CbE€MKaM MpH Yy)Xe HMEeloLIeMCs OCBELIEeHHH H
He 3arparuBaeT ¢ortorpadupoBaHusi co BCnbILKOH. [To-
CKOJIbKY "HOYbIO B rOpOjJe YCJOBHSI OCBELIEHHOCTH MOTYT
ObITh O4eHb Pa3HBIMH, HalpHMep, MOKpble H CyXHe YJHUbI
H TPOTyapbl, O4eHb CBETJble H TEMHble KBapTaJjbl, H 3TO
MHOroo6pasHe He Bceraa MOAJaeTcsl BOCIIPOH3BEAEHHIO Ha
UBETHOH MJIEHKE, MOXHO MPHUBECTH JHIb NPHOJIH3HTENb-
Hble 3HAa4YeHHA NPaBUIbHOK 3KCno3uuud. Tabauua, npuse-
JleHHast HHXKE, MOXET CJYXHTb DYKOBOACTBOM K MOJyue-
HHIO XOpolIero upera Ha AHANO3MTHBAX H HEraTHBAXx.

[ToMHHTE, UYTO NOJBL30OBATLCA MJEHKOH «DKTAKOJOP
Tun L» MoxkHO Toabko npu Bblaepxkke 1/5 c. u Gosee, a
nieHkoll «Jkrakonop THnm S» Kak NJOCKOH, TaK H POJiH-
KOBOH, NpH BHIAEDIKKaxX MeHee 1/5 c.

Onpedenenue sxcnosuyuu Oas 86LCOKOHYBCTBUTEALHOL
naenKu «3KTaxpom» 8 8apuantax 0AR CBEMOK npu ceere
AQMN HAKAAUBAHUA U OHEBHOM OCBeWw|eRulu, a TaKwe 0Af
naenox «3krakoaops u «Kodaxonops

06BeKT cBEMKU IKcno3uyun

nef3axH Mpu JyHHOM cBeTe 30 c. mpu 1:2
KOCTpbl Ha NpHBaJje H T. . 1/15 ¢. npu 1:3,5
3QaHHA, CTATyH H T. O., OCBe-

IleHHble TOPOJCKHM CBETOM 10 c. npu 1:5,6
BHTPHHbI MaraiuHoB 1/2 c. npu 1:4
HEOHOBbIE H 3JIeKTpHYECKHE

BhIBECKH 1/10 c. npu 1:2,8
SIPKOOCBEILEHHbIE TOPOACKHE

YJIHLBL l c. npu 1:4

EcTecTBeHHO, NpH AJNHHHBIX BblAEPXKKAX HeJNb3 CHHMAThb
6e3 wraTuBa.

®dororpadpupyss neiszaxkd NpH JYHHOM CBeTe, ClAeAyeT
YUHTBIBATb, UTO BBHIAEDXKKA B 3TOM C/yuae BeCbMa BeJHKa
H YTO NDH CTOJb JOJITOH 3KCIO3HIHH JIYHA, MOXET 3aMeTHO
nepeMecTuThbcsl. [lo3TOMY ee He cieayeT BKJIOYaTh B Kaip.
JL/151 HOUHbBIX CbEMOK Ha LIBETHYIO O6PATHMYIO IJIEHKY Jydlle
BCEro BbIGHPATh BLICOKOUYBCTBHTEJbHBIN THI € T€M, YTOOH



CBECTH BBIJEPKKY K MHHHMYMY. XOuy HANOMHHTb, 4TO
MOXHO «NOJAJeJaTb» JIYHHBIH mneH3ax B uepHO-6eqoM
H306paxeHnH, cororpadpHpoBaB COJHLUE Yepe3 MJOTHbIH
OpaHXeBblil HIH KpacHbl cBeTOQUAbTD. [LJR 3TOr0 HYKHO
JaTb 3aHHXKEHHYIO BbIIED)XXKY H HaleTb HA OObEKTHB OJ€H-
Ay. Heo6xonuMo creanTh 3a Tem, UTOGhl NMpsiMble COJIHEU-
Hble JIYYH He momnajajH B 06bekTHB. MOXHO caenaTh CHH-
MOK «NOJ HOYb» H B LIBETE, AHAJIOr HUHbIM OOPAa30M HCKa3HB
peanbHble uBeta. OAHAKO B LBETHOH doTorpaduu Taxue
«NOAAENKH» OOGbIUHO BBITJAAAT MEHee yOeAHTeNbHO.

[TOPTPET B UBETHOH ®OTOI'PAO®UH

HepaBHo MHe MOpYYMJIH CHesaTh CEPHIO LBETHHIX (HOTO-
NOpPTPETOB OAHOH AaKTPHCHl, MPeAHA3HAYABIUHXCH AaA
Oony6/MKOBAHUA B W3JAAHWHW, PACCYMTAHHOM HA TeaTpafb-
HbIX PEXHCCepPOB, paGOTHHKOB TeJeBHIEHH A, MOAGHPAIOLLIHX
apTHCTOB Ha poJH B KuHo. [lpennonaranock Takxxe Hane-
4yaTtaTh HEKOTOpPblEe MOPTPETHl B HJJIIOCTPUPOBAHHOM XKYD-
Hane. Pabota, KOTOPYIO MHe NPeNCTOSANO BHITOMHHTD, GblIa
HACTOJbKO XapaKTepHOH AAf TaKoro poaa NMOpyueHHH, uTo
BIIOJIHE MOXXET NOCAYXHTb TEMOH ANA OOCYXKIAEHHA OOLLIHX
oco6eHHOCTeH noprpera B 1BETHOH (ororpaduy.

BcrperuBliHCh B CTYIOMH, Mbl npexiae Bcero o6CYyIHJH
netanu rapaepo6a u rpuMa. Ecau Moaens omera B nuaTthe
C PHUCYHKOM, Jydllle HCNONb30BATH POBHBIA, OAHOUBETHbIH
®OH H, Ha06OPOT, ec/iM Ha HeH NMPOCTOH KOCTIOM 6€3 y3o0pa,
HMeeT CMBIC/ COOTBETCTBEHHO PadHoobpasuTtb hoH. OaHako,
€CJIH Bbl HE YBEDEeHbl, YTO CMOXKEeTe CO3/aTb «CJOMXKHbIH»
($oH, st Obl NOCOBETOBAJ BaM He 3KCNEPHMEHTHPOBATb, a
NPOCTO OCTAHOBUTHCA HA OAHOUBETHOM WK OesioM oxe.
Kak npaBuao, s noJb3ych roany6biM GOHOM, €C/IH TOJNbKO
Ha MOJeJH NnJaThe He rosyboro usera. B nocaennem cayuae
A BblOHpalo KpacHbifi ¢oH. Ecau ke B onexnae MonesH
npeo6aasaloT XKeJThie TOHA, MPeANoUTHTE/bHee YCTAaHOBHTD
3efeHbil BOH.

Koraa MHe Hano 6bl10 cOTOrpaUpOBATh TOJBKO JIHLO
H NJeYH MOJeNH, IS NOJYYeHHS XOpollel MepCreKTHBL A
6pasi 06beKTUB ¢ QoKycHbiM pacctosHueMm 300 mm. [das
¢otorpaduH B NOJHBIH POCT HJAH TPH YETBEPTH BIIOJHE
noaoHayT oObEeKTHBBLI ¢ (HDOKYCHBIM paccrosinuem 50—
200 MM. MOXHO HCMO/1B30BaTh OGBEKTHBbl C MEHbLIHM
(OKYCHbIM pacCTOSIHHEM, HO B TAKOM CJiydae yxe He OpH-
XOIHMTCSl PaCCYHTHIBATb HA OTJHYHbIE PE3Yy/bTaThl.

KBapueBo-rajsoreHHble JaMnbl 06bIYHO H3JAYYalOT MHOrO
Temsia, YTO MOXKET NOBPEeAWTb I'PHM MOJeH, ocofenHo B
Xapkyio noroay. ITosromy BK/IIOYATb OCBETHTEJbHbIE TPH-
60pbl CedyeT TOABKO B Caydae HeOGXOAMMOCTH.

MOPTPET
B HBETHOR ®OTOrPA®HN
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Beinyiien ocBeTHTENbHbIH NPHGOP U3 CEPHH KBAapUEBO-
ra/JOreHHbIX JaMIl, HMEIOWHH B CBOEM KOMIIJIEKTE BEHTHJIA-
TOD, KOTOpPBIH, NO MHEHHIO H3006peTaTesied, 3HAYHUTENLHO
yMeHbllaeT BbiaeseHHe Temsa. DTOT MNPUOOP COCTOHT H3
IBYX OJAUHAKOBbIX HCTOUHHKOB CBETa, KOTOphble, Ha MOWH
B3rJAA, MOTYT ObITb MCMOJb30BaHbl TOJABKO AJf 3aMOJHSA-
IOLLErO CBETA H HE MOAXOAAT sl pucytouero. Jaa nonyue-
HHUSI OCHOBHOIO HJHM MOJENHPYIOLLero CBeTa Jiyulue ocBe-
ulatb oObEKT OAHUM HCTOYHHKOM CBeTa, TeM 06oJiee 4TO
OH W3jiyuaeT MeHbuwe Tenna. Ecau nuuo moaens or csera
JaMn 67ecTUT, Heo6X0AUMO MOKPBLITb €ro NyApoH, a 3aTem
YDAMUTh €€ U3AUIIKH CTIeqHalbHOR KUCTOUKON. ST1a onepa-
LHA BO MHOFOM TNOMOXET BaM u36eXaTb DeTYLIHPOBAaHHR
rOTOBOTO CHUMKA.

Tak Kak B MOIO 3aJauy HE BXOJHJO MOJYUeHHEe LBETHBIX
OTMEeYaTKOB, TO 1 BbIGpPA BHICOKOUYBCTBHTENbHYIO MJEHKY
«Idkraxpom Tun B» c¢opmatom LOX 12 cm ¢ Tem, 4TOGHI
NOTOM, B CAyyae HeOOXOJMMOCTH, HMETb BO3MOXHOCTb
MOAPETYWHPOBAaTh MO3HTHB. §1 ocBewana MoAejb ABYMA
KBapLeBO-TAJOT€HHbIMH JlaMIIAMH, OJlHA W3 KOTOpbIX NaBa-
J1a OCHOBHOH cBeT, a gpyras 3anojHsiowHi. Poab ocseute-
HHS B LIBETHOH PoTOrpaduu ropasiio BaxKHee, 4eM B YEPHO-
6enoii, npHuyeM ocofoe 3HaueHHe HMeeT COOTHOLIeHHe
MEXKY MOLLHOCTbHIO HCTOUHHKOB OCHOBHOTO H 3aNOJHAOLLE-
ro ceera. Kak npaBu/o, XopolluHe pe3ybTaThl 4aeT COOTHO-
wenne 3—4 k 1. [[naBHOe 31eChb COCTOUT B TOM, UTOObl He
JONYCTHTb NOSIBJAEHHA ABOUHBIX Tereld. OHH MOTYT BO3HHK-
HYTb H NPH NMPABHJbHOM COOTHOLUIE€HHH MOILLHOCTEH HCTOY-
HHKOB CBeTa, 1aKe eCJH BEPHO YCTAaHOBJEH 3aINOJIHRLHI
ceer. Korna dororpad nprobperaer GOJbIIOR MpaKTHYe-
CKHil OMbIT B HCNO/Nb30BAHHH OCBELIEHHS AJA YepHO-6enoH
HJIH LBEeTHOH ¢ororpaduH, TO NMpaBHIbHAS PaCCTAHOBKA
HCTOYHHKOB CBETA CTaHET ero «BTOPOH HaTypoli», BOHAeT
B MpHBbLIYUKY. 30J0TOE MPaBHNO OCBElEeHHA: H3beraifTte
ABOHHBIX TeHel! EcjaH »Ke OHH MOABATCH, U3MEHUTE NOJIO-
XKEHHe HCTOUHHKOB CBeTa TakHM o6pa3oM, 4TOOBl TeHH
Hcuesnun. Jlyuiie BCero NMpOBePATb COOTHOWEHHE MeXAY
PHCYIOWUMM W 3aMOJNHSIOLHM CBETOM C NOMOLUbIO 3KCMO-
HOMETPA, MO BO3MOXXHOCTH 3aMepsis CBeT, NaAaOLIHIA OT HC-
TOUYHHKA PHCYIOLEro cBeTa. 3aNOMHHTE MOKA3aHHS IKCIMO-
HOMETPA, BLIKJIOUHTE PHCYIOUWLHH CBET H CHUMHTE NMOKA3aHUSA
TOJIbKO AJISl 3aNOJHSAIOLIEro cBera. [loMeCTHTE HCTOUHHK
3TOro CBETa Ha TAKOM PACCTOSIHHH OT 006beKTa CheMKH, NPH
KOTOPOM NMOKa3aHHS 3aMOJHSIOWEro CBeTa 110 WKaJje 3KCIOo-
HOMeTpa G6yAyT B yeThipe pa3a Bbillleé NOKa3aHHH NepBOro,
TO eCTb OCHOBHOro cera. Mimes B KauecrBe (pOHTANLHOrO
OCBellleHUA ABA HCTOYHHKA CBeTA OAHHAKOBOH MOLLHOCTH,
KaK M B c/lyuae ¢ pa36MpaeMbiM HaAMH CEAHCOM NMOPTPETHOH
CBEMKH, c/lelyeT YCTaHOBUTb MX HA TAaKOM PACCTOSIHHH OT
06beKkrTa ChbeMKH, UTOObl COOTHOLUEHHE MOLLHOCTEH HCTOY-
HHKOB CBETA PaBHA0Ch NPHONH3HTENbHO YETBIPE K OQHOMY,



TO €CTb UTOObl HCTOUHHKH 3aMOJIHAIOLLEro CBeTa ObljiH MpH-
MEDHO B/JBOE AaJiblle OT MOJEJ/H, YeM HCTOUHHKH DHCYIOLLE-
ro cseta (MOCKOJIbKY HHTEHCHBHOCTb OCBELUEHHS YMEHblUa-
eTCsl NMPONOPUHOHAJNbHO KBaApaTy paccTosHusa). B uepHno-
6es0 oTorpadHH MOXHO AOOGHTLCA YAOBJIETBOPHTEJb-
HOTO 3amoJIHAIOLIEero CBeTa C NOMOLUbI0 peduiekTopa, HO
B LUBETHOH ¢doTOorpaduu pedaexkropa AAS 3TOH UEJH HEAO-
CTaTOUYHO, TaK KaK B laHHOM CJly4ae pa3pbiB MeXKAYy HCTOY-
HHKAMH OCHOBHOTI'O W 3aM0JIHAIOWEro cBeTa GyLeT CAHIIKOM
BEJIHK.

Bcrnomorarenbtoe ocBelleHHe (AJ8 MOACBETKH BOJOC
aKTpHChl) 06ecreunBasoch ABYMS NPOMKEKTOpaMH, MOCTAB-
JIEHHbIMH 33 CNIHHOH MOAesH nofd yraom 45°. B Kaxabli 13
NPOXeKTopos Oblja BCTABJeHA Jamna OT NpPoeKTopa AJf
noKasa UBETHBIX JHAMO3HTHBOB MOUIHOCTBIO 750 BT ¢ uBe-
Topoit temnepatypoil 3 200 K. [ony6o# don s3kpana ocse-
W aJaca AOMOJHHUTENbHO [BYMSl KBAapLEBO-TaJOreHHbIMH
HCTOYHHKAMH CBeTa.

[Ipu Takoi cxeme ocCBelleHHs €JHHCTBEHHbIMH ABYMS
HCTOYHHKAMH CBeTa ¢ LBETOBOH TeMNepaTypod HeMHOro
HH2KE€ TOH, VISl KOTOPOH NpefHa3HayeHa MJIeHKa AJsi Bedep-
Hero ocBelleHHs «dKkraxpom Tun By, 6biiH KHHOMPOXKEKTO-
pbt. [loCKONIbKY NpaKTHYECKH BCA CHCTEMA HMeJia LLBETOBYIO
TemnepaTtypy 3200 K, nHe rtpeGoBanoch CBeTO(HJILTPOB,
TaK Kak ueJb AOCTHXEHHA Kakoro-1160 ocoboro spdexra
He cTaBHaach. Boobuie, no BO3MOXKHOCTH, cTapajiitech o-
TorpagupoBatb 6e3 CBETO(MHJBTPOB.

YTo6bl YMEHBLIWTb M3JYYEHHE Tesa, He CAefyeT BKJIO-
4aTb TaKHe [OMOJHHUTENbHble UCTOYHHKH CBETa, Kak Mpo-
JKeKTOpbl M (OHOBble OCBETHTENH, B MEPHOA YCTAHOBKH
IABYX HCTOUHHKOB (POHTAIbHOTO cBeTa. Toabko y6eauB-
LIMCh, YTO (PPOHTA/bHOE OCBelleHHe OPOPMICHO NPABHABHO
W BIHCbIBaeTcsd B OOUIHHA CBETOBOH 6ajaHc, BKJAOUAHTe
NPOXKEKTOPbl H (DOHOBbLIE OCBETHTEJH.

Caenymoolire HCTOYHHKH CBeTa, HA KOTOpble HYXHO
06paTHUTb BHHMAHHE, ITO [ABA NPOXKEKTOPA AN NOACBETKH
BOJOC. YCTAHOBKa TakHX ocseruTeneit TpeGyer ocobok
TILATENBHOCTH. YTOOB! MPOBEPHTH NPABHABHOCTD HX CBETO-
BOTO ITOTOKA, HEOBGXOAMMO BBHIK/JIIOUHTL BCE OCTANbHbIE HC-
TOYHHKH CBeTa, 06pa3yiollHe CHCTEMY OCBEILEHHS NPH NOp-
TpeTHOH cbemke. [IpaBna, npakTHKa NOKa3biBaeT, 4TO
MOJKHO HE BBIKJIIOUATh 06bIUHOE 3JMEKTPHUYECKOe OCBELLEHHE
KOMHAaTbl MJAH CTyauH. [locse TOro, Kak Bbl CNpaBHJHCH C
YCTAHOBKOH [BYX NMPOXEKTOPOB, MPHCTYNAaUTe K pasmelle-
HHIO HCTOUHHKOB cBeTa, ocBellalowHx ¢oH. [locrasus
3Td npuGOpPbl B HYXHOE TOJOKeHHe, BKAlouuTe nx. OcBe-
IWLEHHOCTb (POHA MOMHO JIerKO MpPOBEPHTb € MNOMOLLLIO
3KCNOHOMeETpa.

Ecau no Kakum-au60 NpHUMHAM Y BaC HET KBApUEBO-
TaJIOTEHHbIX JIaMI JJISi OCBELUEHHSA (HDOHA, MOXHO HAPYLUHTD
NpaBu/io H CMELWAaTb pa3/iMuHble LBETOBbIE TeMrepaTyphbl.

MOPTPET
B LBETHOF ®OTOIPA® UM

121



LBETHAS ®OTOI'PA®HUS

122

Jnsi poHoBOro ocBeuieHHs AONYCTHMO, XOTSl H Hexkesa-
TeJIbHO, HCNOJb30BAHKHE CPABHHTENbHO HEBEPHOH LBeTOBOH
TeMrnepaTypbl, MOCKOJbKY TNpaBH/ibHAS MNepefaya UBeTa
(oHa He TaK BaXXHA, KAK TOUHOCTb BOCIIPOH3BE J€HHA 1IBETA
camolt Mojend. Ecan ucTOUHHKH MOZesMpylolLero, 3amnoJ-
HSIIOULETO W NPOXKEKTOPHOro CBeTa HMEIOT LBETOBYIO TeM-
neparypy 3 200 K, ans ocBelleHHsi OHA MOXHO CMOKOHHO
MoJb30BAThCSl JaMIOaMH 3aJHBAIOLlero cBera ¢ LBeTOBOH
Temneparypoil npubausurensio 3 400K.

OCHOBHOE OCBEWEHHWE CO BCITbILUKOM

MOXHO MONyuHTb NpeKpacHble NOPTPeTbl H HHTEpbePhl B
LLBeTE, HCMOJIb3ys B KayecTBe OCHOBHOrO HCTOUHHMKA CBeTa
3JIEKTPOHHYIO BCMBIIKY HMJAM JaMNOy-BCNbILIKY OJHOpa-
3oBoro geiicTBus. OQHAKO NPH 3TOM NPHXOAHTCH CTAJIKH-
BaTbCA C NPpobaeMOA onpeaeeHHs NoJgyuaeMoro 3pdekra
0 MOMeHTa CbeMKH. Hekoropble 3/eKTpPOHHbIE JamIibl-
BCNBILIKK MMEIOT BCTPOEHHDbIE YCTAHOBOUHBIE JaMMNbl HaKa-
JIHBAaHHA, HO 3G (EKT OCBELIEHHSA MOXHO NNPOBEPHUTb H NDH-
JafuB K pedaekTopy OOLIYHYIO 3JEKTPHUECKYIO AAaMIIOUKy
HJIH JlaMy HanpasJeHHOro cBeTa B natpoHe. llIHyp natpo-
Ha AOJXKEH HMeTb MJHHY, AOCTATOYHYIO ISl BKJIOYEHHS
B PO3€TKy HJH HHOH MCTOYHHK nuTaHus. Takum o6pa3om
BaM J1erko Oy/er 3apaHee ONMpeaesHTb 3(pPeKT OCBELUCHHSA
NPH HCIOJb30BAHHH BCIbILKH.

Jpyrue BHABI HCKYCCTBEHHOrO OCBEIL€HHS HMEIOT CBOH
JOCTOHHCTBA M HepoctaTKu. OJHHM M3 NpeHMyLLeCcTB BCex
THNOB BCMbIWIKH SIBASIETCH MOCTOSIHCTBO LBETOBOH TeMIle-
paTyphl. HanomMHHM, 4TO JaMnmbl HaKaNHWBAHHS 0pPH AJH-
TEJbHOM MOJNb30BAHHH TepSIOT LBETOBYIO TeMmmepaTypy.
Kpome Toro, gaxKe KBapiieBO-TaJOTeHHbe JaMmIlbl NOABEP-
JKeHbl BJAHSTHHUIO KOJIeGaHH A HanpsixkeHus B ceTH. Elue oauum
NPEeUMYULECTBOM OGOUX BHROB UMMYALCHBIX JaMN fBjAfeT-
CSl TO, UTO OHH MOYTH He u3ayuaior Temsa. [loabsysch
NaMIaMH-BCNbILIKAMH, Mbl ¢oTorpadupyemM ¢ OueHb KO-
DPOTKHMH BbLAEPXKAaMH, a 3TO B CBOIO O4epelb NO3BOJAET
NoJy4aTb caMble DE3KHE CHHMKH.

CyllecTBYIOT crelHa/ibHble 3KCIIOHOMETPBl /I OMpeae-
JIeHHs! (PAaKTOPOB 3KCNO3HUHH NMPH CbEMKE CO BCIbILIKOH.
Ecnn y Bac TAakOro 3KCMOHOMETPA HET, HeTPYAHO NPOH3-
BECTH pacyeT HeoOXOAHMOH aHadparMbpl ¢ MOMOUIbIO
BeAyliero uyucaa. BeawunHa auadparmbl  onpepeds-
ercsi JejleHHeM BeAYILero 4HCJI3, YKA3aHHOro B HH-
CTPYKLHH 1O NPHMEHEHHIO TOA MJIH HHON JlaMIbl-BCTIbILIKH,
Ha pacCTOsiHHe MEXAY JaMnod H o0beKTOM cheMkH. Tak,
Hanpumep, namna-scnsiwika «PF 60/97», umeowas seny-
wee yucsao 140 (nepecurrano B pyrax — nmpuM. ped.) H Ha-



xoaauasca B 12 pyrax (4 M) oT o6beKTa CbeMKH, TpeGyeT
Anacpparmy 1.

OpHHM H3 HEJOCTATKOB JIaMII-BCIILILEK ABASIETCH HEBO3-
MOXHOCTb HX HCHOJIb30OBAHHSA AJS HAMpPaBJEHHOrO OCBellle-
HHA. DTO OTHOCHTCH KAaK K JaMNaM-BCOBILIKAM OLHOPA30-
BOTO J€HCTBHSA, TAK H K 3JIEKTPOHHBIM UMITYJIbCHBIM JlaMNaMm.
3aTPpYAHHTENABHO € HX MOMOLUBIO CO34aTh HAMPABJEHHbIH
CBeT, KOTOPBIA NAOT, HANpHMep KHHompoxekTopel. Kpome
TOrO, HE BCerAa MPAaKTHUHO MOJb3OBATHCS BCIBILKOH A/
BCIOMOraTe/IbHOrO OCBELUEHHS, HAallpHMep A OCBEIeHHS
¢oHa.

MeTo0 «OTHOCUTEAbHOU FKCRO3UYUUY

Miue npeacraBasieTcsi, UYTO HHXeNpHBOAHMASA CHCTeEMA
OCBEIUEHHR MO3BOJISET MAKCHMAJbHO HCIOJb30BaTh Ipe-
MMYLLECTBA JaMIl HAKAJHBAHHSA H Jamn-seneimek. Oua pas-
paGoraHa asas uBeTHoro dororpaHpoBaHHUA Ha MJEHKAX
«dkraxpom X», «Konaxpom II», «Kopaxpom X», a rakxe
Ha TMJOCKOH TMJeHKe «JKTaxpoM» [JA [HEBHOTO CBeTa.
ITpun 3ToM, pasymeercsi, clefyeT MOArOHSTb (aKTOPDI
JKCMO3HLUHH K HCNONb3yeMOH MNueHke. Bce uerbipe ynoms-
HyTble MJIEHKH NpeAHa3HAa4YeHbl A JHEBHOrO cBeTa (LBe-
TOBasi Temnepatypa npubausurenbHo 5 600K), nostomy
BCE€ HCTOYHHKH CBeTa B CTYAHH JOJDKHB MaKCHMaJbHO
TPHOJIHKATBLCA K 3TOH LBETOBOH TeMmmnepaType. DTO O3Ha-
4aeT, 4YTO KJIOYEBOH HJH MONEJHPYIOULHH CBET MOXeT
obecreynBaTbCA JaMOaMU-BCIbILIKAMH roay60oro cBera
«Puaunc PF97», naMmaMHu-scnbiliKaMd OGBLIMHOrO CBeTa,
KoJsi6a KOTOpBbIX NOKpbITA ClelHaNbHOH rony6od KpackoH,
HJIH 3JEKTPOHHbIMH HMIYJbCHBIMK Jamnamu. Ecau B Ka-
4yecTBe KJI0YeBOTO CBeTa HCAOJIb3YeTCS CBET HW3KOH 1BETO-
BOH TeMnepaTypbl, ero Hano caenatb O6oJsiee rosy6biM
(TO eCTb NOBLICHTL €O LLBETOBYIO TEMIEPaTypy) € NOMOLUbIO
MOAXOASLLero’ rony6oro cBeTopuAbTpa, KOTOPLIH HJAM Ha-
naeBaeTcsi Ha O6bekTHB (OTOANNapaTa, WM NOMELlAeTCs
nepej HCTOUHHKAMH KJIOUEBOro cBeta. 31ecCh OUeHb MOXeT
nomo4yb npubop AJs H3MEPEHHs LBETOBOH TeMNepaTyphl.

B kauecTBe K/1I04eBOTrO CBeTa {1 HCMOJNbB3YIO 3/JIEKTPOHHYIO
HMOYJAbCHYIO JaMny «Meka6auu 502» Bmecre ¢ npHGOPOM
«MeKaTBHH», KOTOPBIH CARYXHT AJdS NOJY4eHHs 3anoJ-
Hflollero cBeTa. MOIIHOCTb OCBETHTENBHOrO npubopa
«MexaTBHH» NPHMEDHO B TPH pPa3a MeHbLle, 4eM MOUIHOCTb
samnbl «Meka6Ganu», U cocrasaser 40 mxkoyaeit (Bart-
cekyHA). 5l ctapaloce ycTanaBauBaTh «MeKaTBHH» nojans-
e OoT OOGDBEeKTHBA, TMPHUYEM BCIbIIKA, SABJAAIOLIANACA
OCHOBHbIM HCTOUHHKOM CBeTa, W «MeKaTBUH» O/ KHbI
HaxXOAHTbCS 10 pa3Hbie CTOPOHBI PpoToannapara. B kauectse
HCTOYHHKOB 3(deKTHoro csera (To eCTb IS OCBELUEHHS
BOJIOC) fl TOJb3YIOCh ABYMS NPOMEKTOPAMH, KaXKIAblH H3
KOTOpbIX CHaG)XXEH JaMIoH AJas UBETHOH ¢oTorpadHu

OCHOBHOE OCBEWIEHHE
CO BCIIBIIUKOA
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MowHocThio 750 BT ¢ uBeroBoit Temnepartypoi 3 200K.
[TomuMmo 3TOro OHU MOryT oGecneunTh POHOBYIO MOACBETKY
H XOPOLIO OTTEHUTbH KOHTYPbI MOAEJH.

Kak yxe 06bsACHAI0CH BbiLI€, TEMIIEpPATypa BCEX HCTOY-
HHKOB CBeTa JOJKHa ObiTh A0BEJEHa 10 AHEeBHOM LBETOBOH
TEeMMNEPaTypbl, 4YTO LOCTHIAETCH C IOMOLULIO ronyOhlX xena-
THHOBBIX CBeTOOHALTPOB. [ToMHHTE, UTO AaXKe KapoyCcTOH-
YUHBOE CTEKJO JIOMHET, €CAH HMCTOYHMKH CBeTa OyayT
BKJIIOYEHbl B TEuEHWEe TMNpPOJOIKHTENbHOr0 BpemenH. JKe-
NaTHHOBbIE CBETOMHABTPL! TAKKE MOTYT AaTh TPEWHHY HJIH
pacnaaBHTbcA. MeHs Bceraa yAMBAAJIO, UTO JaMIbl 3a0H-
BAIOWEro CBeTa W JApyrue Jamnbl HAKaJHBaHWA, Npea-
Ha3HauyeHHbie NS HCINONB3OBAHHA B (OTOrpadHH, H3ro-
TOBAAIOTCHA He ¢ rofiyObiM, a € MOJOYHBIM WJAH TNPOCTLIM
cTekaoM. Hackosbko MHe H3BECTHO, (OTOJamNbl 3aJHBa-
I0UIero cBeTa C roJy6biM CTEKJOM NOKa He BbIyCKaloTCH,
a oHH Moraud 6bl u3GaBuTb dotorpadoB OT MHOrHMX
TPYAHOCTEH.

Onpenenexnue (HakTOPOB 3IKCNO3MLHHM AJs JaHHOH CH-
CTeMbl OCBelleHHs He mnpeacTtasaser Tpyaa. Mcexoas us
BeyLIero ukcaa TOH WM HHOH BHIODAHHOH BaMHu JaMibl-
BCIIBILWKH, YCTAHOBHTE COOTBETCTBYIOLLYWO Aanadparmy.
Hanpumep, Bbl (oTorpadupyere Ha UBETHYIO MJEHKY
«DKTaXpom», NpeAHa3HAUYEHHYIO AJIS CbeMOK NMPH AHEBHOM
cBETE M MMEIIlYl0 yyBcTBUTeAbHOCTHL ASAL0D, a momenn
HaXOJHTCA Yy BAC HA PacCTOSAHHH 2 M OT HCTOYHHKA OCHOB-
Horo csera. [onycTdm, uyto anadparma, nosyueHHas c
MOMOUIBI0 BeAywero uncna, papusiercst 1:16. YcraHosure
YYBCTBHMTE/JbHOCTb TMJIEHKH Ha 3KcrnoHoMerpe Ha ASAS50
H TOAB3YHTECh KOCBEHHBLIM MeToxoM oueHkH («HHBep-
KOM» Ha 3KcnoHoMeTpe «BecToH») npHMeHUTENBHO
K KaXXJIOMYy IPOXEKTOpY MO OuepedH, a TaKXe K HCTOd-
HHKaM cBeTa, ocBelnaomwum GoH. Ha wkane skcnonomerpa
Bbl HalJeTe NMPaBHJIbHOE 3HAYEHHE BbIAEPXKKH, YCTAHOBH-
Te ero Ha KaMepe, U KOrja Bbl BKJIOUHTE BCHBILIKY, 3aTBOP
OCTAHeTCHA OTKPbITbIM B TE4YeHHe TNPOMEXYTKAa BpPEMEHH,
BMIOJIHE JAOCTATOYHOrO JJAf TOro, 4yToObl Ha MJEHKY
BO3ACHCTBOBA/ CBET OT BCMbLILUKM W CBET, OCBELLAIOWHH
GoH. ITOT METOX COUeTAHWA CBeTa JaMN-BCTbILEK H
O6bLIYHOTO OCBEWEHHS, MOJNYUHBIUHH Ha3BaHue MeTojaa
«OTHOCHTEJIbHOH 9KCNO3HUHHU», MpeAcTaBiaseT CO60H coelH-
HeHHEe MPperMylecTB GOTOCHEMKY CO BCHBILKONW C ApYyru-
MH, 6osee TOHKHMH CBETOBBLIMH 3(h(peKTaMy M npaBHJIbHOM
nepepaue usera ¢ona. [lonyueHne xopowux gororpa-
$HH 3TUM METOAOM CBA3AHO ¢ HEOGXOAMMOCTbIO IPHOOPECTH
HEKOTOPbIH ONBIT: MOMHMO CJAYUYAIOLINXCS BPEMSA OT BPEMEHH
ownbOK B onpeneseHHd (PAKTOPOB 3KCMO3HUHH, caeayer
u30eraTb TakxkKe «Napa3HTHOrO H300paXKeHHA» B pPe3YJb-
TaTe HEOXHIAHHOTO ABHXKEHHA MOJEJH HWJAH COTPSCeHHSA
doroannapara B Teyenue pbigepK k. [Tomuure, utTo moaens
[OJ12KHA CHAETb Nnepel KamMepoH MpaKTHUYECKH HEMOJBHXHO



H annapar Bcerja AOJKeH ObITb MOMELIEH Ha LUTATHB HJH
APYrylo Omnopy.

OueHb yrOGHO TNONB30BATLCA JNAMMAMH-BCTBILLKAMHA
roayboro cBeTa B KauecTBe eJAHHCTBEHHOTO HCTOUHHKA
OCBELUEHHS KaK NPH CTYAHUHDBIX, TAK W HATYPHbBIX ChEMKaX.
Hemano dororpacdos npuMeHsiOT Js1aMmIibl-BCMbILKH M
3/EKTPOHHbBIE HMIMYJAbCHbLIE JAMMbl AJS MOJYYEHHS 3amon-
HAIOLWEro CBeTa B LeAAX NpopaboTKH TeHeBbIX YYaCTKOB,
HO 51 OOHADYKHJ, YTO BCMbIIUKOH MOXHO MOJAb30BATbCA B
KaueCcTBe UCTOYHHKA OCHOBHOTO CBeTa B JIIOOBIX YCJOBHAX,
KakK B CTYIAHH, TAK U HA HAType, NPH CbeMKE NMOPTPETOB H
rpynnosoft ¢dotorpacduu. Ilpu dororpadupoBanun non
OTKPbITHIM HEOOM C HCNOJAb3OBAHHEM CHCTEMbl «OTHOCH-
TeJbHOH 3KCOO3HUHH», NaMIbi-BCIBILIKH roayboro ceera,
B yacTHocTu namna «PF100/97» (knacc S), siBaslouascs
OJHOH H3 MOILHbIX JaMNn Mapku «Puannc», moMoxer BaMm
COPaBHTbCA C MJIOXHMH MOTOAHBIMH YCJOBUSAMH H NPHAATb
CONTHeYHBIH 06AHK hoTorpadru, CHATOR B NaCMYpPHbIH AeHb.
D aKTOPbl IKCNO3HUHH AOJHKHbl COOTBETCTBOBATD MPEBaJH-
PYIOLIHM YCAOBHAM H OMPEAGAATHCH C NOMOULbIO BEAYLUErO
yucna M skenoHomertpa. Ha skcnonomerpe craputcs uyB-
CTBHTENbHOCTb MJEHKH M0 WKajse ASA He3aBHCHMO OT TOTO,
noJsib3yeTech JH Bbl MIEHKOH «DKTakonop S», nJeHKOH
«DKTaxpom», NMpeiHA3HAUYEHHOH [AA CHEMKH B YCJOBHAX
AHeBHOro cBeta, HJu JMOOOH Apyroil UBETHOH nueHKoH A1
JIHEBHOTO OCBellleHus. Boiaepkka v nmadpparma ycTaHasau-
BAIOTCA MO MNOKA3aHWSAM LIKaJabl IKCIIOHOMETpPa W 3aTeM
YMEHbLUAIOTCH BJIBOE, UTOOL! H36EKAaTh «N1AaPA3HTHOTr O H300-
pakeHnsi». [IpyHUMas BO BHUMAaHHE, YTO NPH CbeMKe C
namnofi-senbiwkoit «PFI100/97» caman KopoTkas BblAEpX-
Ka moxkeT ObiTb | /30 ¢, NoKa3aHus LIKaJabl 3KCNOHOMETPA
(YMEeHbUIEHHbIE HAMOJOBHHY) IO KHbi ObITb NOAOTHAHBI K
Bbiiepxkam He meHee |/30 ¢ Ecau Bb npumensiere
namny-BeobiwKy thHna «PF60/97», MOXHO MpOH3BOAHTH
CBEMKY C MeHbllUeH BblAepKKO#H. Tak ke noctynadTe W npu
paboTe C 3eKTPOHHbIMH HMIYJAbCHBIMH JIAMNAMH.

[naBHbiit npuHUKWD pa3bupaeMoll HaMH CHCTeMbl OCBe-
LIeHHs] COCTOHT B TOM, 4TO OCHOBHOH CBeT, NOJyuyaeMmblH
C MOMOLIbIO NAMIbI-BCOBIWKH HJIH 3JEKTPOHHOH HMMYAb-
CHOH J1amnbl, JOJ)KeH OblTb AOCTATOYHO MOULIHBIM [
NpeBasHpOBaHUSl Had OKPYMXAIOLWMM €CTEeCTBEHHbIM OCBe-
wennem. Ecan Bbl ororpadupyere Ha nAeHKY «IDKTaKo-
aop S» B 0ObIUHBIA 3UMHHH AeHb, KOraa cBeTHT caaboe
COMHIUE, H NOJIb3YETECh CHHXPOHH3aUHel Benbllky M nan X
npu guadparme 22, a ANA OCBEUICHHA NpUMeHseTe ped-
Jekrop ¢ nammoi-senuiwkoit «PF100/97», ycTranosaes-
Hbll Mo yrjom 45° Ha paccTosAHUH 5 MeTpoOB OT 06b-
€KTa CbeMKH, DEeKOMEHAYEMOe BpPEeMT 3IKCMNOHHPOBAHHSA
6yner 1/30 c. Tlpu pabore ¢ 3/eKTPOHHOH BCMbILIKOH
NnoAb3yHTeCh BEAYWHM YHCAOM, YKa3aHHbiM ¢GHpPMOH Ha
YyNaKOBKe JlaMNbl, H YCTAHABJWBAUTE BblAEPKKY COrNacHo

OCHOBHOE OCBEUWEHHE
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MOKA3aHHAM LIKaJdbl 3KCMOHOMETPa (YMEHbIUHB HX, MO
KpalHHeH mepe, HAMOJNOBHHY).

Cnenywiiaa tabndua, npeaHasHauyeHHas AR CTYAHH-
HbIX H HaTYpPHbIX CBEMOK, faeT 3HAUEHHE 3KCMO3HUHH A
pPAasJMuHbIX JAMIM-BCTblIeK fpH (POTOrpaHpOBaHHH Ha
naeHKy «dxrakoqaop Tun B».

Paccrosanue 3nauenue
do obvexra duagpazmot
CBEMKU
PF100/97 6,5 M 18
CuHxponusauus M win X,
Bbiaepxxka 1/30 c. 10 M 12
PF60/97 6,5 m 14
CHHXpouusauusa X,
Buraepxka 1/30 c. 10 m 8
PF18 AGI8 AG3B
PFIB MFIB 6,5 m 8
Cunxponusauus X,
BblaepxKa 1/30 c. 10 ™ 4,5

Ta6nnua paccudTaHa Ha CBHEMKY B TMOMEUWEHHH OObIYHON
NAoWaAM, CTeHbl KOTOPOTO OKpalleHbl B CBeTJible TOHA,
[lpn cbemKke nmoa OTKPLITBIM HeGOM yBesHubTe AHadparmy
Ha OJHO jAesieHHEe H (oTorpacdHpyfTe C BbIAEDKKOH BABOE
MeHblUell, uem [OKa3biBaeT 3KcrnoHoMerp. [loab3ysack
3THM METOAOM ANl HATYPHBIX CbEMOK, NPHMEHSIHTE BCbill-
Ky B KauyecTBe HCTOUHHKA OCHOBHOTO CBETa HE3aBHCHMO
OT NOTOAHbIX YCJOBHH.

Ecau Bol poTorpadupyere Ha OTKPbLITOM BO3AYXe, CHCTE-
MOW «OTHOCHTENbHOH 3KCMO3HLUMH» MOXKHO C YCAEXOM
NONb30BATBLCS NMPH CbeMKe AJs XKYPHAJNOB MOA, B COJHEU-
Hylo. noroay. Ecan BO BpeMs CbeMOK Mojesb HAaXOAHTCH
CMHHOH K COJIHUY, MOXXHO 3(hdekTHO cdotorpadHpoBaTh
ee, OTTEHHB KOHTYDbl TOJIOBbl M (HTYpbl CBETOBHIM Ope-
osiom. He 3a6ynbre HaneTh Ha 06beKTHB GaeHAy, 4TO6L Ha
HEro He nonajajnu MpsiMble COJNHEUHble JYUH.

OBPABOTKA

[Tpu neboabuiom o6beme paboThl B 06.1aCTH UBETHOH (POTO-
rpaduy ropasjao BbirojHee nopydatb 06paGOTKYy LBETHbLIX
¢oTomaTeprasoB GpUpMe, ClelHaJH3HPYIOWENCS Ha ITOM.
310 06BACHAETCA Npexae BCEro TeM, 4TO pacTBOPHl [N
o6pafoTky MaTepHasoB UBETHOH (oTorpaduu, Kaxk npasu-
J10, COXPAHAIOT CBOM CBOHACTBA B Te4YEHHE OYEHb KOPOTKOTO
BpeMeHH. Orcioaa caenyer, uto, o6paboTas OaHY-ABE POJH-
KOBBIX MJIEHKH, HYXXHO MEHsITb PacTBOp. DTO JOPOro H OT-
HHMaeT OuYeHb MHOTO BDEMEHH.



5 [loprpernasi pororpadus

Cpenn MHOrOUMC/IEHHBIX XaHPOB (oTorpaduu, Kak JioGH-
TeJbCKOH, TaK H NpodecCHOHANbHOH, CAMBbIM MONYJNSAPHbIM
noxanyH, sipssiercs noprper. Kakoii noptper caeayer cuu-
Tarb yJa4yHbIM K HewabjoHHbIM? Ha 3ToT Bompoc oueHb
TPYAHO, & NOPOH NMPOCTO HEBO3MOMKHO OTBETHTb, TAK KaK
3/leCb Mbl CTAJKHBAEMCH C MHEHHSAMH Pa3J/iH4YHbIX CTOPOH.
BriBaer, uto ¢ororpadupyemblit B BOCTOpPre OT 3aBepLUIEH-
HOrO NOPTPETHOrO CHUMKA, a goTorpady OH He HPABHTCH,
HJIH, Hao6opoT, ¢oTorpady KaxKeTcd, YTO Yy HEro foJy-
4YHJICS HACTOALUHHA WeJeBp, @ TOT, KOO OH CHMMaJ, AyMaeT
vHave. $1 oTHowy ¢ororpaduy AAA KYPHAJOB MOL K
nopTpeTHOMY KaHpy. PabGoTas oas TakHX »KYDHaJjoB, He-
06XOAHMO MOMHHTb, YTO CHHMOK [OJI)KEH He TOJbKO MO-
HPABHTbCA MOJEJH, HO, UTO GoJjiee Ba)HO, YNOBJETBOPHTb
3anpocbl pellakTopa H MOIeJabepa, NMOCKOJbKY NoA00HbIe
¢dororpacH¥ npH3BaHbl peKJAMHPOBaTb ONpeaeJeHHbIH
toBap. [IpH BbINOJIHEHHH YACTHBIX 3aKA30B HA CBHEMKY
MopTpera NpHXOJMTCA pelwartb pasadudsle Bompockl. Ha-
npuMep, CJaeayeT JH NPHYKPACHTb MOAEab H CAeNaTh ee
Ha CHHMKe TMpHBJEKaTe/bHee, 4eM B >KH3HH? 31ech MHO-
roe 3aBHCHT OT OXXHAEHHE W TpeOOBAHHH 3aKA3UHKA.
$1 Bcerna npamo cnpawuBal0 ero, 4YTo OH AyMaeT Ha 3TOT
CYyeT, H MOCTYMNAaK COOTBETCTBYIOULHM o6Gpa3zom. [lpodec-
CHOHAAbHBIK (OTOrpad 0683aH CYHTATHCA C NOKEJAHHAMH
3aKa34yMKa, XOTSl HeDeAKO 3aKa3ulK CaM NPHCJYLIHBAETCHA
K coeTty ¢ororpada. Uro kacaercs BbiGOpa Kamepbl HJH
06beKTHBA A/l ChHEMKH TNOPTPeToB H (doTorpatdui nas
XKYPHAJIOB MO/, TO, €CJAH MOJYyUeHHE OCOObIX 3(PPEKTOB He
BXOJHT B Bally 3ajauy, BMNOJHE NOAOHAET OOGDBEKTHB,
NA0WHA CHUMOK HY)XXHOrO pa3mMepa Ha BbiODAHHOM BamH
¢opmate. Tak, Hanpumep, ecad Ha MNJEHKY pasMepoMm
10X 12 cm Bbl ¢ororpadupyere roaoBy MOLENH HJIH CHH-
mMaeTe ee B NOJHBIH pOCT, rojoBa WAH ¢urypa AOJXKHA
3anofiHATb 60ablIyl0 4YacTb HeratuBa. Jas noaydenus
XOpOLel NepCneKTHBbI He pa3MelanTe poToannapar CaHLL-
KOM 6JiH3KO OT o6beKra cbemku. Ecau nossonsior ycho-
BHsA, KamMepa JOJ)KHAa HAaxXOAHTbCA OT HEro Ha paccTod-
HHHW, NO KpailiHe# mepe, 2—3 merpop. Yacto B noprper-
HOH ¢oTorpaduu He YUYUTHIBAIOT (PAKTOP NEePCIEeKTHBbIL.
Jlyuire yBenH4YHTb CHHMOK B JaabopartopuH, uem ¢oTo-
rpacdupoBaTb ¢ uepecuyp 6au3koro paccrosHua. Hckio-
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YeHHE COCTABJSAIOT TOJbLKO CbEMKH C MOJYy4YeHHeM cre-
LHaJbHbIX 3(Q(HEKTOB H HCKAXKEHHH.

MHorune ¢ororpadb npeAnoOYHTAIOT CHUMATh NMOPTPETH-
pyemblx B AomaluHed ob6craHoBke. M onu BO MHOrom
npaBbl. 1 CcudTal, 4TO AeTed Bcerga Jyudlle CHHMaTb
aoma. Muorue niofau, U OCOOEHHO [I€TH, JOMa YYBCTBYIOT
ceb6sa ropa3no csobonHee. JIoCTaTOYHO UMETH JierKHe nop-
TaTHBHbIE OCBETHTEJbHble NPHOOPbI W BCHbILKY, UYTOODI
clenaTb JoMa OTJHUHble, NPOGMECCHOHANbHbIE CHHUMKH.
OueHb XOpOWO, ecau Yy HauyHHaowero ¢ororpacda ecTob
BCMBILIKA, HO BCE XK€ B HE3HAKOMOH OOCTAaHOBKE eMmy Jer-
ye paboraTb ¢ OObIKHOBEHHBIMH OCBETHTE/JbHbIMH MPHOO-
pamu. B pomawHuX ycnmoBHAX MOXXHO 6e3 ocoGoro Tpyna
M He XyXe, ueM B CTYAHMH, COCTABHTb U MPOBEPHTb HaJje-
XKallylo cxemy ocBelleHusi. B nepsoi#l riaee yxe noapo6HO
rOBOPHJIOCH O Ppa3J/IHUHBIX OCBETHTEJNbHBIX MNpHOOpax.
OnHako cjedyer ckasaTb, UTO AJ5 MOPTATHBHbLIX OCBETH-
Teseft, KOTOPbIMH Bbl OyjeTe MOJb30BATbCA AOMA, Jyulle
BbIOHPATb YCTOHUHBbBIE H MO BO3MOXKHOCTH JIETKHE MOIEJH.
JeTH HMEeT NPUBbLIUKY «ClIMGATb» BCe BOKPYr, MO3ITOMY
4eM yJllauHee KOHCTDYKLHR OCBETHTe/NbHbIX NPHOODOB, Tem
6oJiblI€ LUAHCOB, YTO OHH He OIPOKHHYTCH.

OCBEIIEHHE

OueHb GosbLIOE 3HAUEHHE B MOPTPETHON GoTOrpadun ume-
eT ocBellleHHe. Ero MOXHO pa3fennTh HA IBe KATErOPUH —
TOHaNbHOE (HHOTAA Ha3blBaeMoe «peMOPAaHATOBCKHMY)
v 0eCTEHEBOE HJIM CBETJO-TOHAJbHOE C BLICOKHM KOHTpac-
ToM. Bce cBepeHus npHBOASITCS AN MOPTPETHOH ChEMKH
B CTYIHMH, B JOMAUIHUX YCJOBHAX H MO OTKPLITbIM HEOOM.

TonaavHoe ocsewyernue

CHauana peub NOHAET O TOHAABHOM, HIH «peMGPaHATOB-
CKOM>» OCBelleHHH. BoJbLIHHCTBO BHAOB OCBELUEHHS, NMpPH-
MEeHAeMblX B KHHO, Ha TeJIeBHAEHHH H B NpPO{eccHOHab-
HOH (oTorpaHn, OTHOCHTCA HMEHHO K 3TOH KaTeropHH.
TeopervueckH OCHOBHOH CBeT MOKHO MOJYYHTb C TMO-
MOLLBIO JIOGOr0 OJHHAPHOTO HCTOYHHKA CBeTa, HANpHMep
CMHYKH, CBEYH, NMepeAHHX (ap aBTOMOGHJS, NPOXKEKTOpa
UAH BCNbIIUKH. DTOT OCHOBHOI CBET CJAYXHT MpPOCTO A
BbISIBJ@HHS KOHTYPHOU (POPMBI JHUA MK HDUTYpPBl CHUMALO-
werocs (MOITOMY €ro 4acro Has3blBalOT MOJEJHDPYIOLLHM
cBeToM). Uem msArue 3TOT CBeT, TeM MeHbLUE KOHTPACTHOCTb
cHumKa. Tak ¢otorpadus, noayuesHasi nNpd HCIOAb30BA-
HHW NPOCTOH JIaMIIbl HAKAJNHBAHHWS, MOMEIEHHOR B XOPOLIO



OTNOJAMPOBAHHBIH peduiekTop, 6yAeT KOHTpacTHEN CHMMKA,
CAEeJNAaHHOrO C NMPHMEHEHHEM JaMIlbl H3 MOJIOYHOrO CTeKJ/a
co cmetopaccenBateneM. [laBaiitTe 4R SICHOCTH Ha30BeM
3TOT OCHOBHOM cBeT cBetoM Ne |.

A nonyyeHHs XOPOWHX Pe3yabTaTOB KeJaTejabHO
TAKKe B KauyeCTBe 3aNoJHSIOLIEro CBeTa HMETh CBer
Ne 2 uau, BMECTO HEro, KakoH-HHOYIdb pedsexrop. IToT
CBeT CJYXHT ANA NOACBETKH COOCTBEHHOH TeHH 00bekTa
M BO MHOrOM peryJjupyeT OOILYI0O KOHTPACTHOCTb OCBeLLe-
HHA. Her TBepmoro npasuaa A4 COOTHOWIEHHS MEXKAY
MOLLHOCTSIMH H MOJIOXKEHHEeM ABYX BHAOB CBETa, HO, Bepo-
SITHO, Bbl He CJAMWKOM owHOeTechb, €C/JH MOUIHOCTb CBe-
Ta Ne 2 Gyaer BueTBepO MeHblue mouHocTd cseta No |, o
o6a HCTOYHHMKA CBeTa OYyAYT HAXOAMUTbCA Yy Bac Ha
OJAHHAKOBOM pacCTOSIHHM OT MOAeaH. XOTf MNPUHATO
YyCTaHaBJIUBaATh HCTOYHHK 3aMOJHSAIOLIEr0o CBeTa HAaNpPOTHB
(oToannapaTa B AOMOJHEHHE K IJ1aBHOMY, MOJEJHPYIOLLE-
MYy CBeTY, NpH CbEMKE JI0AeH B MOAHbIH POCT (KaK M Moje-
Jeff AAA KYPHAJIOB MOA) MOXHO NMpHOErHyTb W K ApYyroM
cBeToBOH cxeme. [lns 3TOrO HALO WCNOAB3OBATH OCHOBHOW
CBET A/8 OCBeleHHs GoJbluel 4acTH GHUIyphl, @ HCTOUYHHK
3aM0JIHAIOUIer0 CBeTa — MOACBETKY — YCTAHOBHTb C TOH
)K€ CTOPOHbI, HO OAH3KO K noJay. DTOT CBET HCIPaBHT BCe-
BO3MOJKHbIE NMOrpeliHOCTH OCHOBHOrO ocBelueHHs. [lpose-
PHTb MOJIHYIO PaBHOMEDHOCTb OCBELLEHHS Bbl JIEFKO CMO-
XKeTe ¢ NMOMOLLbIO 3KCcrmoHomeTpa. Heo6XxoaMMO MOMHHTD,
UTO NPH TAKOH CBETOBOU CXeME WCTOUYHHK 3aMOJHAOLLero
CBeTa J0JKeH OblTb YCTAHOBJEH Tak, uToObi OH He 0T6pa-
CblBaJ/l ABOHHYIO TEHb.

B npodeccuonanvHolt dotorpacduu npeanouteHue oT-
1aercst TOHAJbHOMY OCBELU@HHIO. DTOT MeTOoAd NpocT H
nousaren ¢dororpadham u KHHopexuccepam. Kpome Toro,
TOHA/NbHOE OCBELUEeHHE NO3BOJSET XOpPOWoO nepeaath ak-
TYpy, OOJNYUHUTH YAOBJETBODHTE/bHbIE pe3yabTaThl MNpH
H3rOTOBJEHUH KJHLIE W PenpOAyLUHPOBAHHH.

Jlo cHx nop Mbl pasbupanu BO3AEHCTBHE TOHAJLHOTO
OCBELUEHHA HAa JHUO H ¢urypy. [lyist nonyueHHss XOpPOUIHX
pe3yabTaToOB HeOGXOAMMO HCIMOJAB30BATh TaKXe ApYrye
BUAbI OCBELIEHHA, KOTOPblE MOXKHO Ha3BaThb «3((eKT-
HbIM CBeTOM». KX noayualor ¢ mOMOLUbLIO peryaHpyemblx
NPOXEKTOPOB WX NPHOOPOB, AAIOULHX 3AJUBAOULHH CBET.
Hy:XHO MOMHHTL O TOM, 4TO B MNOpTPeTHOH doTorpatdHu
Yy Kaxkloro BH/Ja CBeTa eCTb CBOH «3ajauu». XyJOXKecT-
BEHHAs CbeMKa Bcerja TtpedyeT MNOArOTOBJEHHOro 3apa-
Hee ocBewleHHs. M 30/10TOe MPABHJIO COCTOUT B TOM, 4TOOHI
u3beraTb ABOHHBIX TEHEH, KOTOpble MOABJSIOTCA JHWb
NpH HEMPaBH/AbHOM OCBELLeHHH obbekTa cbemku. Ecau
MOLLHOCTb 3aMOJHAKLIEr0 CBETA CJAHWKOM BEJHKA HJ/H
€ro HCTOUYHHK HAXOAMTCHA uepecuyp OJNH3KO K HCTOUHHKY
ceera Ne |, Bam He ygactcd M36aBUTbCA OT ABOHHbIX Te-
Heit. [losTomy Hamo AHG0 YMEHBWHTb MOLLHOCTH 3aMOJ-

OCBEUWEHWE
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HAKOLEro cBeTa, JIH60 OTOABHHYTb HCTOYHHK 3TOTO CBeTa
nojajblie oT 06beKTa CbeMKH. Bbl MoXKeTe Jerko oTk/Io-
4YHTb JI060H HCTOYHHK CBeTa, 4TOObl YNOCTOBEPHTBCH,
YTO Ka>XAblH BHA CBETA CTPOTO BHNOJHSET CBOIO (QYHKLHIO.
Jlyuywe npumeHsiTb HaunboJsee MPOCTYIO CBETOBYIO CXeMY.

YMeHHe MCNONb30BATh OCBELLEHHE HAHJAYULIHM O6pa-
30M — J1eJI0 MPAKTHKH H BKyca. B 3Tom nnaue ouenb mo-
JIe3HO H3yuaTb NPOH3BEAEHHS CTapbiX MacTepoB, 0COGEHHO
noptpeTs, Hanncauunle Pem6pannrom u efinc6opo. O6pa-
THTE BHHMaHHe Ha TO, Kak Kaaayrca teHd. Mayunrte, kak
5TH XYNOXHHKH MepeRraBaji TEHH, NajalolllHe OT HOoca.
[ocMoTpUTe, KaK OCBEIEHbl BOJOCH HA HX KapTHHAX.
DTO, HECOMHEHHO, OJHH H3 CaMbiXx 3G GEKTHBHBIX NyTedl
NO3HAaHHSI HCKYCCTBA OCBelleHHs. Kpome 3Toro, Mayuure
¢otorpacdun, sunoaHerHole IOcypom Kapwem, Creiixenom
H JPYrHMH H3BECTHHIMH poTOorpadamy.

ITomMumo Bcero npouyero, paboThl MacTEPOB MOMOTYT BaM
HaY4HTbCSl NPaBHABHO BbLIGHPATh N0O3y Ans Monenan. O6pa-
THTe BHHMaHHE Ha OMOpy, OH H COOTHOWEHHE DEe3KOCTH
H3006paeHHs1 NePCOHaXa No OTHOLUEHHIO K ¢oHy. U3yunTe
He TOJIbKO MNepejlHee TOHaJIbHOe, HO W 3ajlHee OCBelUeHHe.
YacTo, uTo6bl BBIAENHTH MOAENb, OAETYI0O B TEMHOE, Ha
TEMHOM ()OHE H CAeNaTb KAPTHHY pefbedHee H «00beMHee,
MHOTHE XYLOXHHKH NaBa/ju MOLEJb Kak Obl OCBELIEHHOH
C3aH.

Bunsr 3¢ dexkTHOro cBeTa, TakHe KaK 3alHASA MOLCBETKA
C MOMOLUbLIO NPOKEKTOPA, OOLIYHO UCTIONB3YIOTCH AJIS OTTe-
HEHHS BOJIOC C3a4H H BbiCBET/NEHHA (pora. MHOrHe npoxek-
TOPbl MOXXHO PeryJHpoBaTb, NOJyuas LIHPOKHE HJH Yy3KHe
Ayud. OHH MOTYT GbiTb CHaGXXeHbl TaKHMH npHciocobe-
HHSIMH KaK KOJbLA-OTPAHHUHTENH (LA OUEHb Y3KHX JY-
yeH), «CBeTOBble NBepUbl» (/5 PeryJjHpOBKH CBETOBOrO
NOTOKAa) W CBeTopacceHBaTesd (415 CMSATUEHHN CBeTa).
TIpH HCONBL30OBAHHH TNMPOXEKTOPOB HAJO CJAEAHTb, YTOOBI
cBeT He nonafan B o6bekTHB ¢oroannapata. Ha Bscex
00beKTHBAX DEKOMEHAYETCH NPHMEHATb OJenny.

Tenepb napaiite 06cyaHM Apyroit Ha6op 3(PPeKTHbIX CBe-
TOB, NPHMEHAEMBIX LJIA OCBeleHHs (OHA. DTO MOXKET ObiTh
CBET NaMN HafpaBJ/ieHHOrO CBEeTa H Aace NPOXKEKTOpOS.
Ecau Tpebyercsi ocBeTHTb 3aaHHi GoH GosblIOro pasme-
pa, Jyulie BCero HCMoJb30BaTb MHOIOJAMMNOBbIe CBETHJb-
HUKH 3aJMBAIOILErO CBeTa.

TouyHO TaK)Ke, KaK MO OTHOLIEHHIO K MOAEJHPYIOLUEMY
CBETY CBeT MpPOXKEKTOPOB ABJSETCA BCIOMOraTeNbHbIM, TaK
H (pOHOBAA NMOACBETKA [0J/I2KHA HIPaATb JHUIb BCOOMOTaTeJb-
HYIO pOJib, TO €CTb MOTOK CBeTa, NMpeAHa3Ha4YeHHbIH AAA
ocBellleHHn PoOHA, He AOJDKEH NONafaTh Ha MoAesb. KoHeu-
HO, HHOT 1A 3TH NPaBHJa MOXHO HapyIUHTb, H 31€Cb MHOTO€
3aBHCHT OT MacTepcTBa ¢oTorpada HaH I1aBHOIO OCBETH-
tens. UTOGbl HAyYHTbCS HCKYCCTBY OCBeLUEHHS, MOJe3HO
JOCTaTb MaHeKeH.



HMcnonb3oBanne manekeHa /15 yue6Gbl 1aeT BO3MOXHOCTb
JIerko oLleHUTb 3¢p PekTrt ocBeuleHHs1. UTOGb! BUAETDb pe3yib-
TaTbl CBOMX YCHJIHH, yCTaHABAHBAHTE OCBELLEHHE NO3TANHO.
HM3MeHHTe nonoXKeHHe HCTOUHHKA OCHOBHOrO CBeTa (cCBeTa
Ne 1) Tak, uto6bl TeHb OT HOCa, Najaloilast CTPOro BEpPTH-
KajlbHO, NepeMecTHJaach Ha lieKy. B nocnenHem cayuae
Bbl MOJYUYHTE OCBELUEHHE, KOTOPOE Ha3blBAGTCH «TEMHO-
TOHa/AbHbiM». Koraa TeHb OT HOCa HaXOAHTCS NMPAMO Hal
ry6aMH, HHOrAa HeT HeOOGXOAHMOCTH B 3aNOJHAIOLIEM CBe-
Te, HO 3TOT CBET HJH CBeT, NOJYYeHHblH OT peduiexrTopa,
06bIYHO ObIBAeT HYXKEH MDPH «TeMHO-TOHAJbHOM» OCBelle-
HHH. OCBOMB 3/1€MEHTAPHYIO TEXHHKY YCTAHOBKH CBETa,
HauyuHawWHA dororpad MoxeTr nepeitH K pabore c Tep-
nenuBON «Moaenpio». Kak npaBuJo, 1uuo y yabi6amouierocs
yesioBeKa UIHPE, 4yeM y cocpenotoueHHoro. Bo Bcex cBeto-
BblX CX€Max OyeHb 60JbLIOE 3HAUEHWE HMEeeT TeHb, Nalalo-
was ot Hoca. Ecan cBet Ne | ycTaHOBJIEH CJIHILIKOM BBICOKO,
a (¢ortorpagupyembiit yabibaercs, TeHb OT Hoca Oyaer
CJAMIUKOM AJHHHOH M COEAHHHT KOHUMK HOCA CO pPTOM.
Takoe ocBelleHHe CUHTAeTCsl MNOXHM, H €ro CJaeayeT H3-
6erars.

Kak npaBuio, uepHbiii WM TeMHbl $OH nopuepkuBaer
rny6HHY NCHXOJOrHUECKOH XapaKTEePHCTHKH MOAENH Jyulle,

3TOT NOPTpeT cAeNaH Ha OPTO-
xpomaTHuecko®# nueHke. Kpac-
HBIi GOH NepexoaMT B UYEpHbIH,
4TOON AKUEHTHPOBATb BHH-
MaHHe Ha Jenke JHUa H PYKH.
Hcnonbaosaka cpaBHHTeNb-

HO CTAHAAPTHAas CXeMa OCBe-
weHHs. B KauecTBe OCHOBHOTO
HCTOYHHKA cBeTa —
KBapueBo-raJiorenHas siamna
HanpaBJieHHOTO CBeTa.
TonanbhoCcTb poTOrpaduue-
CKOro H3006pa>KeHHs YyCHNeHa ¢
NOMOLWLBIO ABYXBAHHOrO NMpo-
asutenn «Jleikas» (cm. cTp. 69)
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yem cBeTJblil. Xopownil MOpPTpPeT A0/AXeH Bcerpga fepena-
BaTb 0COOyl0 aTMocC(depy HJH HACTPOEHHE, a pa3jHuyHbie
onopbl H (HOH HMEIOT K 3TOMY Camoe NpAMOe OTHOLUEHHE.
Onxako npH BbiGope (onHa B nopTperHoll ¢ororpaduu
C/efyeT YUUTbIBATb HEKOTOPble 3aKOHOMEPHOCTH; €CJaH MO-
JeJb OfeTa B NMeCTpoe MJaTbe, Jyylle BCero OCTaHOBHTHCA
Ha OLHOLBETHOM ()OHE, a €C/IH HA Hell ONHOUBETHOE NNAThe,
HeNJIOXO clles1aTh KpacouHbli poH. GOoH u3 robesexa HHorna
OTJIMUHO MOJAXOAMT [/ CbEMKH NMOPTPETOB.

Hekoropbie ¢otorpadbl OTAAIOT MPEANOUTEHHE MPOELH-
pyemomy (oHy, T. e. NPOEKUHAM H300paKeHHH Ha 3anHH}
naad. CylecTByer crnepnasbHoe 060pyooBaHHe AaA
npoeunpoBaHus H3o6pakeHHH Ha (GOH, U 3TOT BHA NpOeK-
UHH 4acTO NPUMEHSIOT B TeJdecTyausx. [Ipyroi BHA mnpo-
eKI MM Ha3plBaeTcs «3aAHed» npoekuueil. O6opynosa-
HHE AJA NOJIyUeHHS TAKOH NMPOEKUHH TaKXXe MOXHO TpH-
obpectH. Hacro H3o6paxkeHHs nefzaked H Apyrux Aekopa-
UMHA MEepeHOCHATCA Ha 3KPaH ¢ MOMOIUBLIO 3epKaJsbHOro
orpa)karead. [lpeuMyllecTBO Tako#i CHCTEMbI COCTOHT B
TOM, 4TO €€ MOKHO HCNOJb30BaTb NPH OrpaHUUEHHOM
npocrpaHcTBe cTyaAud. Ho kakoil 6bl ¢oH Bbl He BbIGpan,
OH HHU B KO€M CJ1y4yae He J0J1XKEH 3aHHMATh IJaBeHCTBYIOLUE-
ro MOJOXEeHHs, a ObiTb JHIIb AOTMOJNHEHHeM K MOLeH.

Cserao-Tonasbroe ocseujenue

CBeTs0-TOHA/bHOE OCBELUEHHE NPHAALT MOPTPETY JEerKocTb
I yTOHYeHHOCTb. Kak mnpaBuio, 3TOT BHA OCBEUIEHHA
HCIMOAb3YIOT 51 CheMKH XKEHLUIHH. 51 CUHTAIO, UTO YUeM MeHb-
we TEHeH Ha MopTpere, CAEJAHHOM TNpPH CBETNO-TO-
HAJbHOM OCBEILEHMH, TeM COBEpILIeHHEe OH BbIrAAAHT. He-
CMOTpPSl Ha TO, UTO MNPH CBeTJO-TOHAJbHOM OCBeLLEHHH
MOXHO OTJ/IHYHO CHATb H ODIOHETKY, BCE Ke HAeasbHbIMH
MOLEJAMH 34€Ch GYAYT A€ByLKA HJH peGeHOK C OueHb
CBeT/bIMH BosiocaMH. M xoTsa npamol MoaesHpyIOLLHEA CBeT,
KaK ObiJi0 OMHCAHO BbILIE, MOXKET MPHMEHATBCA NPH CBETJIO0-
TOHA/NbHOM OCBELUeHHH NPH YCJOBHH, UTO TEHb OT HOCA
6ynger cBeleHa K MHHMMYMY TUiaTeNbHOH YCTAHOBKOH oOc-
HOBHOTO CBeTa, KOCBEHHOe OCBeIleHHe AacCT CPaBHHTENbHO
JyuliHe pe3y/abTaThl.

CylecTByeT HECKOJIBKO CNIOCOGOB MOJYyUeHH S KOCBEHHOTO
HJIH paccessHHO-OTPaXK€HHOro ocseuleHHs. B nocneanue
roibt 60JbUIYIO NONYASPHOCTL NpHOGpeNo npucnocobaeHHe
THNA «30HTHK». 3OHTHUHBIH OTpa)artejb OOBIUHO MpHMe-
HAIOT C KBApLEBO-TAJIOTEHHbIMH JaMNaMH, JamnaMH Ha-
NPaBJIEHHOTO CBETA HJIM CO BCHBILIKOH. MOXKHO npHoGpecTH
noao6GHble YCTPOACTBA H APYTHX MapoK, HallpUMep CAOXKHOe
npucnocobaeHHe AA8 npodeccHoHaAbHbIX (oTorpados,
KOTOpPO€ MPOH3BOAHT JOHROHCKas ¢Hpma «bayeH Jlnmu-
tren». Cam s npeanountaw «llapadasu», KOTOpbIM MOMAb-



3ylOCb B COYETAHHH C TOJOBKOH 3JEKTPOHHOH BCHBLIIKH
«Mekabanuy». [1pH 11060M BHAE PACCeSsHHO-OTPAXKEHHOTO
OCBeWeHHS HaOGMIOAAI0TCA 3HAYHTENbHblE MOTEPH CBeTa
MO CPAaBHEHHIO C OCBEUleHHEeM HAaNpaBJEHHbIM CBETOM.
B 3aBucuMOCcTH OT OGCTOATENBCTB, 3TH MOTEPH MOIYT
[JOCTHTaTb ABYX CTyNeHeH Anacdparmbl, TO €CTb TAKOE OCBE-
wenye OyaeT B ueTnipe pasa caabee OCBelEHHS Hanpas-
JIeHHbIM CBETOM NpPH OAHHAKOBOM DaCCTOAHHH HCTOYHHKOB
cBeTa OT 00beKTa cbeMKH. UToGbl YMEHBWHTb 3TH NOTEPH,
S OPHKDENJSIO K BHELIHEH CTOPOHE «30HTHKa» JHCTHl M3
YepHOrO MJ/1aCTHKA, KOTOPble HCIOJb3YIOTCH B KauecTse
CBETO-H3OJISILHOHHOrO MaTepHaJsa B ynakoBKax (oTobyma-
ri. CHavyana ynakoBOUHOMY MaTepHAJNy MPHAAETCH HYXKHAS
¢opma, a NOTOM OH JIETKO MPHKPENJSeTCH C MOMOLUIO JIEH-
Thl CKOTY. BOJBIIHHCTBO «30HTHKOB» B TOH HJH HHOH cTe-
NeHH TPO3payvHbl, U MO3TOMY HUKOT 1@ He JAIOT CTONPOUEHT-
HOFO OTPa’KeHHA — 4acTb NOJE3HOro CBeTa Bcerza Te-
psercs.

EcTb W Apyrue MeTOAbl NMOJYUYEHHS PACCESIHHO-OTPAXKeH-
HOro OCBELUEHHS, ADH KOTOPbIX B KauyecTBe OTpaxatuleH
NOBEPXHOCTH HCNO/Nb3YeTCs 6e/blit MOTOJIOK, BbIKPALWEHHbIe
B CBeTJIble TOHA CTeHbl HAH fouledkd. OCHOBHONH NMpHHUHUO
paccesiHHO-OTPAXKEHHOrO OCBELIEHHS 3AKJ/IOUAETCHA B TOM,
4YTO HE3aBHCHMO OT HCIOJb3YeMOro cBeTa, OHO 0653a-
TEJbHO JOJIKHO GbITb KOCBEHHbIM.

[IpH NpHMEHEeHHH KOCBEHHOrO WJH pacCefsHHO-OTpaXeH-
HOro OCBEeLIeHHSI HHOrAa ObIBAa€T JOBOJIbHO CJIOXXHO NPOHU3-
BOMHTb PACYeTbl SKCNO3HLUHH. MOXKHO pYKOBOACTBOBATbCSH
TAaKHM MPHHLUHIIOM: HAaNPaBHTh HCTOYHHK CBETA HA MOJEJb,
H, €CJIH HCTOUYHHMK — j1aMNa HaKaJHBaHHSA, CHSTb NMOKa3a-

OCBEWEHHE

®ororpatua GuBIEro rop-
HOro HHXeHepa. JToT PoTo-
nopTpeT HarifAHO NOKa3biBaer,
K&K C NOMOLLBIO TEMHOTOHAb-
HOTO OCBELLEHNUST H OPTOXPOMaA-
THYECKOH NAEHKH MOXHO ne-
penaTh NCHXONOCHYECKYIO Xa-
paktepucruky moaenu. Ilaen-
Ka obpafaTbiBaiack B ABYX-
BaHHOM nposisHTene «Jlefika»
(cm. cTp. 69). Herarns e
petrywupoBascs.
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Jlyuwe Bcero ocyuwecTsanTe
MACKYI0 DOKYCHPOBKY B Mpo-
uecce cwhemkd. Oba noprpera
CHATBI Ka naeHKe «Arda-[e-
BepT [F» ¢oroannaparom
«Poaneipeke 2,8F» ¢ ncnoap-
30BaHHeM CTAHAAPTHOrO 06%b-
ekTHBa «lleiic Tnanap», uverw-
wero hoKyCcHoe paccTod-

wue 80 mm. Jna noayuenns
MAFKOro GoKyca npumMeHancs
duabTp «PosnedcodT» npy
MaKCHMaJbHON BeAHYHHe feficT-
BYIOULErO OTBEPCTHA OGDLeKTH-
Ba. Ecan Gui sesnumuHa feiict-
BYIOULErO OTBEPCTHA ObNa He-
60NbWONR — CTeMeHb paccesiHus
Ayyedl cBeTa yMeHbWHIACh Gbi.
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HHA 3KCNOHOMeTpa o6bluHbiM cnoco6oM. Eciau xe B wHe-
noJib3yeTe 3JIEKTPOHHYIO HMNYJbCHYIO JaMny, OonpeiejuTe
(akTopbl 3KCMO3HUMH C TMOMOUIBIO BeaylIero 4ucJaa
(cm. cTp. 122). Kakas 6bl 3Kcno3uuusi BaMm He Tpe6Gopa-
Jlach, YBeJNHYbTE NOJNYUYEHHYIO 3KCMO3HIHIO B YeTbipe pa3a
He3aBHCHMO OT HCNOJb3YeMOro BaMH MCTOYHHKA CBeTa.
B stom canyuae 3Kcnosumuus 6GyAeT HOCTATOUYHOH, uTOOHI
KOMIMEHCHPOBATb MOTEPH CBETAa, BLI3BAHHBIE KOCBEHHBIM
OCBeULeHHEM, IPH ChEMKe Ha HeraTHBHYIO NiieHKy. Clenaiite
HECKOJIbKO NPOOHBIX CHHMKOB H CKOPPEKTHPYHTE 3KCMO3H-
UHIO B 3aBHCHMOCTH OT o6GcTosiTebeTB. LiBeT oTpaxkarens
MM OTpaXKawile# TOBEPXHOCTH OKaXEeT BJHSHHE Ha
IKCMO3HUHIO, HO A MPHUIEN K BbIBOAY, UTO UeThipeXKpaTHOE
yBejJHUueHHe OO6LIUHO ObiBaeT NMpaBHJIbHDBIM.

Xopollee paccessHHO-OTpPaXKEHHOE OCBELIeHHe SBJAETCSA
HACANbHbIM N5 BbLINOAHEHUS NMOPTPETA B CBET/AbIX TOHAX.
Has spdekTHOro ocseleHus BoJsoc, GoHa, Kak ¥ AJd 3al-
HEro OCBeLWeHHA BoOOWEe, BNOJIHE NOAOHAYT HCTOUHHMKH
3aJMBAIOULErO CBETA HJH CBET NpoXxekTopos. UTo6ul nosy-
YHTb MO-HACTOALLEMY 3aMeuaTesibHy0 GoTorpaduio B CBET-
JbIX TOH3X, CHHMAaHTe CBETJOBOJIOCYIO MOJe/b, OIETYIO
B cBeTsIoe, Ha 6ejloM, XOpOLIO OCBELCHHOM (oHe. 3aech
0COBEHHO HHTEPECHBIM AIBJIACTCS CNOCOO «MSTKOro» (oKy-
CHDOBaHHS.

«MATKUA OOKYC» (AUDPDYIUS)

«Msrkoe», Hepe3koe ¢okycHpoBaHue (AHDPY3HsA) udaule
UCIONB3YIOT B MOPTPETHOH CbeMKe, yueM B paboTe HAJIOCT-
PHPOBAHHBIX XXYDHAJOB, Npecchl H APYrHX (OTOXKAHPAX.
Ilpumenenne «MsArkoro ¢okyca» MHOTAa MPHHOCHT OYEHb
XOpOLIHE Pe3y/bTaThl, XOTH 6biJ10 6bl OUIHOKOH N0/b30BATD-
CSi UM NpH KaXA0# moptpeTHOl cbemke. dddeKT HaUTyu-
IIHM 06pa3soM BHIAABJISIETCA MPH CHJbHOM 3aJHeM OCBelLle-
HHH, TO eCTb KOrla BOKPYT roJloBbl MOJeaH Kak 6bl o6pa-
3yeTcs CBETOBOH opeoJ.

CylLiecTBYyeT HECKOJIbKO CNOCOGOB MONYUEHHS] «MSATrKOTO
¢dokyca». [locturaercs 31oT 3d¢peKr nubo Bo Bpems caMoH
CbeMKH, JHGO BO BpeMsi yBesHueHHs H neuatanus. Kax-
bl BADHAHT MMEET CBOH MPEHMYLUECTBA M- HELOCTATKH.
CHHUMOK, CHeNaHHbIH ¢ «MArKHM GOKYCOM>» HA CTajJHH yBe-
JIHYEHHS] HEraTHBa, OTJHYaeTcs OT gororpadHH, NOJTydeH-
HOH BO BpeMsi CaMOH CbeMKH. [/ NOJyYeHHsA HaHWAYUIIHX
pe3yabTaToB C/eAyeT 3apaHee AaBaTb <«MSTKyw» (OKy-
CHPOBKY Ha CTalHH CbeMKH. PasHuua mexny AByMs yro-
MSiHYTbIMH METOAAMH COCTOHT B TOM, 4TO AHDGY3HA
OpH N1eYaTH pa3MblBae€T Kpas TOHOBBIX 30H Tak, YTO Te-
HH H3 HETaTHBE YACTHYHO HAK/AABIBAlOTCS Ha CBETOBbIE

MATKHUA ®OKYC»
(ANOOY3HUA)
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nsiTHa. «MsArkoe» ¢okycHpoBaHHe B MNpouecce CbEeMKH,
HanpOTHB, CMELIAeT CBETOBbIE (CBeTJble) GJAWKH HA TEHH.
B nocneanem cayuae dororpacduu npuobperarT «CosaHey-
HbiH» OGJHK, H Ha HHX NMPHATHEE CMOTPETD.

OCHOBHOH HeLOCTAaTOK «MATKOro» (OKYCHPOBaHHS BO
BpeM#A CbEMKH 3aKJ4aeTcs B TOM, YTO peTYLWHPOBATb
HEeraTHB ropa3no TpyaHee, uem no3uTHB. OAHAKO, MOJib-
3YACh OTPa*KEHHbIM HJH MATKHM CBETOM H YMEJIO MPHMEHAR
IPHM, MOKHO CBECTH NOTPEGHOCTb B PETYWH K MHHHMYMY
npH JI006bIX YCJAOBHAX CbeMKkH. MHoraa uenecoo6pastee
OCYLIEeCTBAATL pacthOKYCHPOBKY B [pPOUECCEe MeyaTH.
ITO OTHOCHTCA K TEM CJYYasiM, KOTAa Bbl 3Haere, 4TO
RedeKThl JMUA MOJEAH YAAeTCHA YCTPAHHTb TOJbKO C IO-
MOWbIO PeTYLIH.

CyulecTBYIOT creuHanbHble OGBEKTHBBl AJA CBEMKH C
pPas/inuHOH CTeMneHbld pacOKYCHPOBKH, XOTA ceH4aC HMH
NOJAb3YIOTCA 3HAYHTEJNBHO peKe. ¥ TakHX 00'beKTHBOB HHOT-
[a MmeeTcs PYKOAITKA, € NOMOILbIO KOTOPOH MOXHO NOBO-
paydBaTL €ro 3ajHHe JHH3bl, BbI3bIBAsi TEM CaMbiM ONpe-
nesieHHYI0 cepudeckylo a66epaurio. Y ApPYrux annapaTos
«MSITKOe» (POKYCHPOBAHHE KOHTPOJIMDYETCH C MOMOLUBIO
WKaasl AnadparMbl. ITH annapaTtbl, CMeLHaNbHO MNpel-
Ha3HauyeHHble [J7 [OPTPETHLIX CHEMOK, Tenepb TepsIoT
CBOIO NOMNYJAAPHOCTb, H HMH TMOJb3YIOTCH, MOXKAAYH, TOJBKO
dororpadbl cTapoit wkoJabl. $I He XOUy CKasaTb, UTO MpPH-
MeHsAeMbl HMH Merold nJox. Ilo cyulecTBy, HMEHHO TaKHM
06pa3oM H AOCTHraloTCA JyYlliHe Pe3yJbTaThl.

B nponaxe HMeloTCS NONONHHTE/bHbIE CTEKARHHbIE HJIH
NJaCcTHKOBbIE JHH3bl, TakHe Kak «PoaneiicodpT», npeanas-
Hauyennble AR ¢oroannapaTtoB «Poaneiidpnexe», u «Cood-
Tap» Ana annaparos «Xacceab6aan», Ha OOJbIIHHCTBO H3
KOTOpbIX — BKJ/IOUaf ABE YNOMAHYTble — HAHEeCeH PHCYHOK,
NpeACTaBAAIOIWNHE cOoO0H pAN KOHUEHTPHUECKHMX KpPYFOB.
Uem 6Goablue TakuXx KpYroB, TeM CHJbHee aubDYy3Ius.
CreneHb paccesiHusi Jiyueldl CBeTa MOXHO KOHTPOJHPOBATH
H IIyTeM yMeHbliIeHHS JeHCTBYIOLLEro OTBEPCTHA OObEKTHBA.
Yem Gosbwie auadparma, Tem cuibHee paccesiHue. Pac-
(OKycHpoBaTb H306par<eHHe B Mpollecce ChEMKH TaKxke
MOJKHO, TOMECTHB nepel o0O0beKTHBOM (¢oTOoannapara
O6bIYHOE CTEK/IO, TOKPHITOE TOHKHM CJ0€M MNpPO3pPayHoOro
CMa304yHOI'O BELIECTBAa, Hanpumep Ba3eanHa. Ecau nenathb
3TO TUIATENbHO, MOXXHO NOOGHTBCH NPEKPACHbIX pe3yJbTa-
ToB. EcTb # ellle ofHH MeTOA pachOKYCHPOBKH: BO BpeMs
CbEMKH TNepell O0ObeKTHBOM (oToanmnapara BhiyCcKaeTcs
Tabaunblii AbIM. $1 3Hal0, 4TO HeKoTopble doTorpadbl no-
CTYnamwT TakHum o6pa3oM, HO Mnpeackas3aTh 3apaHee, 4To
M3 3TOrO NMOJNYYHTCH, A0BOJbHO TpyaHO. Ilepen 06bEKTHBOM
doToannapata MOXHO TaKXe MOMECTHTb KYCOK CTeKaa,
npesBapUTeNbHO OOTAHYTOrO HEHJOHOM HJH KYCKOM LUes-
KoBOH maTepHH. OLHAKO NpPH TaKOM CNOCO0E MOJYUEHHS
MArkoro (okyca HeoOXOAHMMO YyBeJHUHMBATbH 3KCAO3HUMIO.



Meroa ¢ ucnosnb3oBaHHeM KpyXKKa uepHoHl OyMmark Ha
KyCKe MpPO3pa4YHoro CTekda noapo6HO onMcaH Ha cTp. 48
B pasjleie, rie roBOPHTCSA 06 yBeJUYEHHUH.

M3 Bcex BbILUEYNOMAHYTBHIX METOAOB pac(OKyCHPOBKH
NPH CbeMKe 5 MPeANOYHTAID M0/Jb30BATHCA AOMNOJHHTENb-
HbIMH Hacafgkam#, Takumu Kak «Codrap» uau «Poanei-
codT». H cuuTaro, 4TO MPH TAKOM BApHaHTe <MATKOH»
$OKYCHPOBKH Jierue rnpeackasbiBaTb pesysabrartsl. [us
NOJYUEHHSI «MATKOH» (DOKYCHPOBKH B MpoLecce CbeMKH
HJIH YBEJIHUEHHS HU B KOEM CJyuae He HapylaiTe HaBOAKY
06beKTHBA QoToannapara HJH YBEJHUHTENS HA PE3KOCTh,
NOCKObKY 3TO ONTHYECKH HEBEPHO H NlaeT HeKaueCTBEHHblE
CHHUMKH, OT KOTOPBIX NMPOCTO PSAGHT B raasax.

Ecau no kakuM-1H60 npuuvHam pacdhOKYCHPOBKA BO
BpeMA CbeMKH HE MNpPEeACTaBAAECTCA BO3MOMHOH, MOXHO
NOOUTLCH HeMI0XOH «MSITKOH» (DOKYCHPOBKH B mpolecce
yBesinuenusi (cM. ctp. 48). Hecmorpsi Ha T0, uTO Npn 3TOM
CHHMKH TOJYY3I0TCA HE CTOJNb «COJNHEYHBIMH», KaK NOpH
pacOKyCHPOBKE B X0/ POTOCHEMKH, OHH BCE e BhITISAAT
OUYeHb XODOILO.

$®OTOIPA®HH MNMPH ECTECTBEHHOM
OCBEUEHHH

B nocsneaHue roabl Gosbliylo OOMYJAsiPHOCTH NpHoGpesaa
MOPTPETHAS CBEMKA MPH €CTECTBEHHOM OCBELLEHHH. DTOMY
BO MHOTOM ¢noCOGCTBOBAJIO NOSABJEHHE MPEKPACHBIX MNJIEHOK
BbICOKOH UyBCTBHTEJbHOCTH H OOBEKTHBOB C OOJIbLIHM
OTHOCHTE/IbHbIM OTBepCcTHeM. B mpowiom He Tak-To Jerko
6bl10 MONYUYHTb AeHCTBHTENBHO XOpowHe doTorpadun npu
€CTeCTBEHHOM OCBELIeHHH. DTO YyAaBaJOCh TOJBKO TMpH
JAOCTAaTOYHOM YDOBHe OCBelleHHOCTH. B Hacrosinlee Bpems
BMOJIHE MOXHO (hOTOrpaHpOBATb B YCJIOBHAX MJIOXOro OC-
BELIEHHAA H MOJY4YaTb NMPH 3TOM OUEHb XOPOLUHE CHHMKH.
Miorue pororpadsi, CMeUHANH3HPYIOULIHECH HA CheMKe TIPH
€CTeCTBEHHOM OCBELLeHHH, TaK NPUBBIKJIH K paboTe 6e3 cne-
UHAJIbHbIX OCBETHTE/bHBIX NPHOOPOB, YTO CHEMKa B KAKHX-
JH60 APYTrHX YCJOBHAX MNpeaCTaBAAETCA HM UeM-TO H3 pAna
BoH BoixoasiwnM. Tako#t meroa ¢ororpadpuposaHus xopow
H AAst CO3[aHHA MOMJIHHHO HHTHMHOTO MOpTpeTa, Kpome
TOrO, OH HMe€eT MW JApYyrue npeumyllecTBa. Bo MHOrux
cayuyanx, oco6eHHO NpH paboTe AJAsl Tpecchl, 3anpelleHo
CHHMaTb €O BCNBIWKOH. B TesecTyausix Tenekamepbl He
BCEraa CHab>KeHbl CBETO3ALLHTHBIM KO3bIPBKOM, H B TAKHX
YCJIOBHAIX, pa3ymeeTcs, He b3s paboTaTbh CO BCMbIIIKOH.

®otorpad, CHHMAIOUWUA NPH €CTECTBEHHOM OCBELUEHHH
H CyMeBLIHH MPHOOPECTH 3/eChb ONMPEAESEHHbIH ONbIT, UMEeT
60/1bLIOE NPEeHUMYLLECTBO Nepel GoTopenopTepomM, Nob3yio-

ECTECTBE

GOTOrPAPHUH NPH
HHOM OCBELIEHHH
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LIMMCR  3IJEKTPOHHOH MMOYJabCHOR Jaamnoi. Bo MHorux
CAyuanx MOKHO ClelaTb CHHMOK «CKPbITOH Kamepoi», Kor-
na cdororpadupyembiil U He nogo3pesaet 06 3ToM. 51 He Xouy
CKa3aTb, 4TO CaeayeT OTOPOCHTbH BCE 3ITHYECKHE HOPMbI
H CHUMAaTh «HM3-3a yraa». OQHAKO HHOrAa BOMPOC CTOUT
Tak: JAH60 Bbl PpoTorpadHpyeTe HezameTHo, JHO60 BoOOLLe
JHUIAeTeCh BO3MOXKHOCTH CAEMATh CHUMOK.

XotAa, cTporo rosops, dororpadrposaHue NMpH ecrecr-

BEHHOM OCBELLEeHHH peAcTaBasieT cofoil CbeMKy HaA HaType -

6e3 creuHanbHbiX OCBETHUTENbHBIX NPUBOPOB, K HEH MOXKHO
OTHECTH H CHEMKY B NOMELLEHHH B ONPEAeJeHHbIX YCAOBHAX.
[Tostomy coofpakenusi, BbICKa3biBaeMble 1aJiee, IPUMEHH-
Mbl K o6oumM Buaam dortorpadun. Heobxoaumo HayuuThes
TBEPIAO AEPXKAaTh KaMepy B PYKax, MOCKOJNbKY MNOXHE YCJa0-
BHA OCBELIEHHOCTH MOTYT BbIHYAHTb BaC CHHMAaTb ¢ 00Jb-
WOl BbllepkKOH. Bceraa crapaiitece tortorpaduposaThb
C HauMeHblUel BO3MOXKHOH BbLAEPIKKOH, onpenensiss ee no
3KCMOHOMETPY HJIH B 3aBHCHMOCTH OT YCJOBHH CHEMKH.
[Tonb3yiiTech 3KCMNOHOMETPOM BBICOKOH CBETOYYBCTBHTE/b-
HocTH. PororpadupoBaTb NMpuH €CTECTBEHHOM OCBELUIEHHH
cjAefyeT Kamepamu, CHaG>KeHHbIMH OObeKTHBAMH C 00Jb-
UMM OTHOCHTE/NbHBIM oOTBepcTHeM. BblOupaiite ¢oroan-
napat ¢ Haubosee 6ecllymHO paBoTaloliuM 3aTBOPOM H
KJHHOBbLIM Aa/bHOMEpDHbIM ycTpolicTBoM. Ecau y Bauwero
¢oroannapaTa Hmeercst OOBLEKTHB C OTHOCHTENbHBIM OTBep-
ctuem 1,4—1.9, u Bbl Mmosb3yeTech TAKHMH MJEHKAMH, KakK
«Konak Tpu-X I[law» umu «Hadopz HP,», naxe npu
O4eHb C€JabOM OCBELIeHHH MOXHO JNOOHTBbCA XOPOUWHX
pe3yabTaTOB, CHUMAs C KOPOTKHMH BblaepKaMH. B cambix
MAOXHX YCJIOBHAX OCBELEHHA CJAeAyeT MNPHMEHATb elle
6oJiee UYBCTBHTE/NbHBIE MJEHKH, TakHe KakK «Arda Pekopas
u «Komak Po#saa-X [law». 3TtH cBEPXUYBCTBHTE/bHbIE
[JIEHKK MPH YPEe3MePHOH IKCMO3HUMH [AI0T KPYIHOE 3€PHO,
NoO3TOMY QS MOJYYEHHS] XOPOWHX CHHMKOB HeoOXO4HMO
CBOAHTbH 3KCMO3MUHIO K MHHHMYMY.

Kopoue rosops, uto6bl 10GUTHCS ycnexa B goTorpaduu
APH eCTeCTBEHHOM OCBEIIEeHHH H Ae/1aTh CHHMKH, KOTOpbie
MOXHO Bbl10 Obl BOCMPOM3BOAUTDL B ra3eTax H XKypHanax,
HYXXHO TpeXJAe BCero HMETb: MepBoe — TBEPAYID PYKY,
BTOpPOe — BbICOKOKA4YeCTBeHHbI QoToannapar, cHalxen-
Hblit 06BbEKTUBOM C GOAbLIHM JEHCTBYIOUIMM OTBEePCTHEM
H, HaKOHel, XXYypHaJ/JHuCcTCKoe uyThe. [Toa mocjaesaHum s no-
HHMAI CMOCOBHOCTb «MOYYBCTBOBATb» Kalap, H3 KOTOPOro
MOXET MOJIYYHTbCA XOPOLUHH PenOPTEPCKHH CHHUMOK.

POTOTPAGHU OJ1d )XYPHAJIOB MO

Yro6bl yCnelHo COTPYAHHYATL B XKYPHAJE MO, HYXKHO
Mpex /e BCEro HMeTb CKJOHHOCTL K 3TOMY DOAY AeATeNb-
HocTH. Heo6x0auMo XxOpowo pa3Gupatbhcs B MYXKCKO#H M

DOTOrPAOHH
A3 XKYPHAJIOB MO

CHHMOK HA NPOTHBOMOJOXKHOH
crpadHue. CHATO B CBETJIOH
TOHAJNbHOCTH AJSI XYPHANa MOA.
B kauecrBe OCHOBHOro cpeTa
MCMOJb30BANOCh 30HTHYHOR OT-
paxaiouwee ycrpoicTso «[la-
padaew». CnaowHoit Genwifi
GOH co3naeT TakoW e «BbIPY-
6aownit» adpext, Kak K Ha-
HeCeHHe HempO3pauHoOH KpackH
Ha OTAe/ibHbIe VYACTKH Hera-
tusa. Takum 06pa3oM akueH-
THPYETCA BHHMaHHE HA OT-
AeNbHbIX neTannx Tyaneta. CHH-
MOK cllenaH (poToannapaTom
«Poanetdpaexc 2,8F» na naen-
ke «HMagopa HP,» ¢ BbiaepxkKo#t
1/30 c. npw anadparme-11,0.
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MEHCKOH OfleX A€, a8 TaKiKe NOMHMTL O TOM, YTO FOTOBBIN
CHHMOK, OTNedaTaHHbiH Ha GpomocepeCpanoi Gymare HJH
1IOMELEHHbIA B raseTe HJY XypHale, IOJKeH NpHBJEUD
BHUMAaHWE nOKynaTeas K o6pasuaM roTOBOTO MAaThs H
ApYruM npeameTam TyaJiera.

B wHpokom cmbicte Gororpaduio A XKYPHaJN0B MOA
MOKHO pa3fesuTb Ha CJefYIOUlHe ABe KaTeropuH: Ins
KaTasoroe W AJs TAKHX MePBOKJIACCHBIX XXYDHAJOB, Kak
«Bor», «Xapnepc basaap» u «Tarsep». B dotorpacuu
JJIA KaTaaoroB Hauboabliedt nonyJJspHOCTbIO MOJb3YIOTCH
nopTpeThl, KOTOPbIe, KaK NMPAaBHAO, HE AAIOT NCHXOJOrHYe-
CKOH XapaKTePHCTHKH MOOe/H, T. €. OObI4HbIE CHHMKH MO-
HeJH, Ha OJ€XK 1€ KOTOPOH XOPOWO MPOCMATPHBAETCA Ka K-
Abl# WOB, KaxJas NyroBuua M Kaxiasa kaima. B karta-
Jorax 06bl4HO HE ObIBaeT CHHUMKOB, CAeNaHHbIX B T€MHOH
TOHAJbHOCTH, NIOTOMY 4TO UHTATEJNH JONM¥Hbl BHHMATENbHO,
[0 MocsnejHedH MeJoud pPacCMOTpPeTh HAa MOAEJH BCE NOA-
poGHOCTH TyaneTa. Te »xe npaBuJ/a npHMeHAIOTCA U B pabo-
Te Ui pekJamHbiXx 00baABAeHHE B raserax. [laxe BbiGop
dotomoaeneit MEHACTCA B 3aBHCMMOCTH OT HANpaBJeHHOC-
TH H31aHHA.

" Camoe 6onbluoe BHHMaHHE CJaeyeT YAEJATh TOMY, 4TOObI
oflexaa cufena ua monend ugeasbHo. Hepeaxo npuxo-
AHTCA npuberaTh K noMomd OynaBok u wnuiek. Tlo
BO3MOXKHOCTH Ha CeaHCe CbEMKH [0JIKEH NPHCYTCTBO-
BaTh cneunaapct-monenvep. JKesarenbHo, uyrToObl OH
npeacTaBasa (GHPMY, H3roToBHBIUYIO Hu3eane. [TomHmo
9THX OYEBHAHbIX NPEHMYLUECTB, CMELHAJHCT €II€ H CHH-
maeT ¢ ¢ororpada yacTb OTBETCTBEHHOCTH 3a KOHEUHbIH
pesynbrar. Uro6bl ycnewHo paboTaTh AN KYPHAEJA0B MOA,
dororpad NOJKEH HMETb ONpe[e/eHHOe 4yThbe H XOpOLIO
pa3bupaTbcs B CTHASX ONEXIbI.

OaHn Qotorpadbl NMPEeANOYHTAIOT CHHMATb B CTYIHH,
ApyrHe — Ha HaType. Eciu M03BOARUOT MOroAHbIE YCJIO-
BHA, A4 CTapalocb (poTtorpapHpoBaTh ANA KYPHAJOB MO
noj OTKPbIThIM HEGOM, MOCKOJbKY MO CPABHEHHIO AaXe C
caMOH WHMKAPHOH CTyAHEH TLLATeNbHO BbiIOpAHHOE MECTO
CbeMKH Ha HaType co3jaer ropasao 6osee Gaaronpusr-
HYI0 OGCTaHOBKY, H 1a)XKe CaMble KanpH3Hble MaHEKEeHULHLLbI
H MaHeKeHUIHKH rpeanoyuTaloT padoTaTb Ha BO3Ayxe.

B Hacrosiiee BpeMs OOJABUIKHHCTBO 3adaHHi no ¢oro-
rpauu Aas XKYPHAJOB MOA BLIMOAHAETCA B LUBETe, & B
cayuae HEOBXOAHMOCTH LBEeTHBIE 1HANO3UTHBhI NePeBOAAT-
CA B uepHO-Gesble HeraTHBb. MOXHO AM TakMM 0o6pasom
nonyYyuTh XOpOWHe CcHUMKM? Bonpoc 3ToT ocraetcs oT-
KpbiTbiM. CaMm # NpeAnoudTald CHUMAaTb ABYMsi ¢oToan-
HapartaMH; OAMH S HCIOJb3YI0 A1 UBETHOH doTorpaduH,
a apyro# — ansg uepHo-Gesiofi. C UBETHBIX AHATIO3WTHBOB
MOJXKHO OOJYUHTb TNpeKpacHble YepHO-Oesnble HEraTHBBI.
Tem He meHee Ge3YKOPH3HEHHbIH pPe3YJbTAT BO3MONEH
Jrb ¢ ABYMA KaMmepamH.



Crporux npasusa pa6oTbl B o6nactu ¢ororpaduu ans
KYDHANOB MOJ He cyliecTByeT. Tem He MeHee OAHHM H3
JYYLIHX NYTe# COBEPLIEHCTBOBAHHA B 3TOH 06/1aCTH ABJSAET-
Csl H3ydyeHHe paboT NpU3HAHHbLIX MacTepoB. $ yxe roso-
PHJI, YTO 3HAKOMCTBO C MPOHM3BEAEHUSIMH BEJHKHX XYMAOX-
HHKOB OY€Hb [OMOraeT MpH CbeMKe MOPTPeToB. TOUYHO
TaK e U H3yueHde doTorpaduil, onyOGJIHKOBAHHBIX HA PEK-
JIaMHBIX TJ1aKaTax, B rasetax u XKypHaJax, [IoKa3blBaeMblX
B PEKJaMHbIX Mepefadax Mno TeJeBHAEHHIO, paclIHpser
Nno3HaHHA B cdepe pexknamHOH dororpadun u dororpaduu
aasa xKypHanos Mmoa. CieayeT TLWATENbHO H3y4aTb He TOJb-
K6 BbiBOp M03 A5 NOPTPETHPYEMOH MOJEJH, HO H YCTAHOB-
Ky OCBELLEeHHS H KOMIO3HUHOHHOE nocTpoeHue kanpa. [1pu
M3Yy4eHHH KPYMHbIX MJAHOB NOCTapaiTeCh COCYUHTATb YHCAO
6JIMKOB B r1a3ax y MojeJsn, 06paTuTe BHUMAHHWeE HA pacnpe-
nejieHHe TeHeH W o6GULYI0 KOHTPAcCTHOCTb cHHMKa. [1pocTo

NOPa3HTENbHO, KAK MHOTO HOBOTO MOXMHO Yy3HaTb, H3yuyas’

4yyXKHe paboThl.

KoHeuHO, kenaTenbHO, 4TOOLI NuaThe W Apyrde Inpea-
MeTbl TyaJseTa MOAeH AOCTABJSAANCH B CTYAHIO poTorpada
3apaHee, TOr1a y Hero 6yAeT A0CT4104HO BPEMEHH HA H3Y-
yeHHe ux ocobeHHocTell. Beerna xpanuTe oaexay MOAeJNH
B Ten/Jom nomellendd. Hepeako BO3HHKAaeT HEO6XOAHMOCTb
nporaaguTb ogexay mogend. Hesnb3s 3aHHMaTbes 3THM
Bnoneixax. [nagutbh oaexay caenyer 3abaaroBpeMeHHO.
DNEKTPOYTIOr H rAafH/IbHAA JOCKA BXOASIT B UHCJIO O6f-
3aTenbHbBIX NpHHAAJEXHOCTelH ¢dororpada, paborawluero
i kKypHaaoB moA. Bcerga umedite noa pykodl 6yJaBkw,
WITMHJAbKH W NPHILENIKH, @ TaKkKe AOCTATOYHOE KOJHYECTBO
NJ1aCTMacCOBbIX BELIAJOK AJNS OAEXIbl, HFOAKY C HHTKOH
H HOXHHLUBI. EcCAH Bbl HAUHETE HCKATb BCE 3TO BO BpeMs
CeaHca CbeMKHM, TO MPOCTO HEOMPABAAHHO NOTEPAETE BpeMms,
H He TOJIbKO 3ajepxure cebBs, HO W 3aCTaBHTE X/IaTb MO-
neqb. Iloa pykol HYXXHO HMeTb TaKxe 3amnacHble Jambl,
MJIEHKY, QHABTPLI U ApYyryHe npHHanexHoctH. Hennoxo 6bi-
JIO Obl YrOCTHTb YYaCTHHKOB CbEMKH uyaem HJAH Kode.

B pa6ore a8 cOnHAHBIX XKYPHAMOB MOA, KaK MPaBHJO,
He NoABb3YIOTCA OAHOH npsaAMol Bcnbllwko#d. Hckaouenus,
KOHeuHO, 6b1BaloT, 0cobeHHO B UBeTHOH dortorpaduu. B To
e BpeMs B hoTOorpadHu AJAA XKYPHAIOB MO MOYTH BCeEraa
NMPHMEHAIOTCA J1aMItbl HANpPaBJ/JeHHOTO CBETA U MPOKEKTOPbI.
HHoraa 3/eKkTpoHHbIE HMAYJbCHbIE OCBeTHTENW cHaGXxa-
IOTCA YCTAHOBOUHBLIMM HCTOYHHKAaMH CBeTa, 4Tobbl Jeruye
6blNO «MPOUECTb» CBETOBOH PHCYHOK, HO 3TH [IOTIOJHHTEb-
Hble JIaMITbl HMEIOT CAHLIKOM MaJgyto MOLLHOCTb H IO3TOMY
He BCerjaa AaloT yJOBJIETBOPHTEJbHbiH pe3yJabrar.

YnauHoe nganbHeiiwee BOCOPOH3BeAeHHe Baulei pabGoTsl
3aBHCHT OT MHorux ¢akropoB. He B nocaenniowo ouepens
GHO OMpefessieTCs MPAaBHJIbHLIM BbLIGOPOM OCBELLEHHA A
KaX/oro oTAenbHOro 3akasa. Muoraa B pabore /15 CONHA-
HbIX JKYDHAJIOB MOA CHHMKH, CAeJlaHHble METOAOM pac-

®OTOCPA®HH ANA
JKYPHAJIOB MOJ
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$OKYCHPOBKH (cM. cTp. 135), BbILMSAAT NPHBJEKATENBHO.
OnHako TakHe CHHMKH He MOAXOAAT AJsi (POTOPENPOAYiLH-
pPOBaHHA B raseTe HJAHM APYrHX H3QAHHUAX, IeYaTaloHUXCS
Ha Oymare HU3KOro Kavectsa. bBosabwmuncTso dororpadui,
NeMOHCTPHPYIOULHX TMOCJeIHIOI MOAY OAEXAbI WaH Onpe-
DNeJIEHHBIH CTHJIb, KaK NPaBHJ0, BOCTIPOM3BOASITCS B COJMHUA-
HBIX XKYPHaJlax 1 KaTaJjorax, neyaTarounxcs Ha 6ymare Bbl-
cokoro kKauectBa. OfHAKO C TAaKOro CHHMKa HeJb3sl 10JY-
YHTb YAOBJETBOPHTE/bHYIO (DOTOPENPOAYKLHIO B MEYAaTHOM
H3JaHHH, BblXxOAALULEM Ha OyMare HH3KOro KauecTBa.

QPotvorpad, cnenrHannsvpylownnca B paboTe 415 XKypHa-
JIOB MOJ, H DeKJIaMHbIX areHTCTB, AOCJKEeH HenioXo pas-
6HpaTbCsi B BONpPOCax MNPOMbILIEHHOH 3CTeTHKH. OH
JoJkeH o6JafaTb XODOWHM UYYBCTBOM KOMIO3HUHH H
yMeTb paccTaBHTb MNpeaMeThl [Jasi CbeMKH HaTiopMopTa
HJH NOCTPOHTb Kaap ANsl CheMKH »KUBOH monenu. MHorna
y <ororpacda BO3HHKAeET CBOH 3aMmpiCeJ] KOMIO3HLHH,
OT/MYAIOIMACA OT 3ambicna 3aKa3uuka. Ecau 3akasuuk
Ha®WaeT, 4TO KOMNo3uuua ororpada ayuuie, ¥ pa3peuur
emy [AeHACTBOBaTb MO CBOEMY YCMOTPEHHIO, pe3yabTar
MOXKeT MoayyHTbest 6ojee yaaudbim. Hukorna He nbiTai-
TeChb JHKTOBATb CBOK BOJIO 3aKA3UMKy, HO TIOMHHTE,
4TO OH BCerja NMpHMeT K CBEAEHHIO BAllM LEHHble 3ame-
4aHHA, €CAH OHM OYAYT BbICKA3aHbl B TaKTHYHOH Qopme.

B pexnamnoli dororpagun napHT KecTokas KOHKY-
peHuns. 3AeCh UMEET 3HAUCHHE TONLKO KOHEeUHbiH pe3ylib-
TAT, TO €CTb ONMYOJHKOBaHHLIH CHUMOK. HemanoBaxHyw©
poJb B 3TOH 06JaCTH MrpaeT yMeHHe H3TOTOBJATbH KAHIIE
HAW  apyrve Buibl ¢oropenpodykuui. CneaoBartesbHo
oyeHb 60abWYI0 NOAB3Y doTorpady MoXeT TDPHHECTH
nocelieHHe NpeanpUATHH, 3aHUMaoLMXc 06pabOTKOH H
nevyaTblo (GOTOMAaTEpPHANOB, H 3HAKOMCTBO ¢ HX paboTOH.

WarotoBuTenn Kiulie NpegnoyHTaoT yMeHbLIaTh NOay-
TOHOBbIE OTNE4aTKH B Npouecce penpoayuuposanusa. Kax
NpaBHJO, NOCTaB/AsAeMble AN PENPOAYLUHPOBAHHA OTHeyaT-
KH [OJKHbl BABOE TMPEBOCXOAHTL OKOHYATEIbHYIO (OTO-
penpoayKuUHio mo pasmepy. bosbuwioe ymeHblieHHE MepBo-
HayaJbHOro OTne4aTka He peKOMEHAYeTCs.

MPUMEHEHMWE N'PHMA B INMOPTPETHOM
CbEMKE

IlpumeHeHHe XOpOLIEr0 IpUMa MOXKET MOJHOCTbIO H3ba-
BHTbL BaC OT HEOOXOAMMOCTH pETYWHPOBATb HEraTHBbI
v ornevaTku. [loprpersi, OCOCEHHO KeHCKMHE, CHATbHE C
HCNONIL30BAHHEM TaKOTO rPHMa, HAMOMHHAKIOT KaApbl #3
npogeccuoHansioro ¢uabma. He Bce x0THT nOXOQUTH
Ha8 KHHO3BE31y, HO AJS TeX, KTO CTPEMHTCH K NOJYUEHHIO



Taxkoro pona GoTonoprpeTos, He 06GoiTHCHL 6e3 Xopouero
rpuma. EcTb 1aBe oOCHOBHbIe TNpHUMHbL, ROGYXAalOWHe
¢otorpadoB noJb30BaTbCSA TPHMOM NPH NMOPTPETHOH ChEM-
Ke: BO-NepBbiX, UTOGL cloenaTh Momeab GoJiee NpHBJeKa-
TeJbHOH H KPaCHBOH, H BO-BTOPLIX, UTOGL! MO BO3MOMHOCTH
H36eXaTb peTylH. [ pHM MOXKET CKPbiTh HEPOBHYIO MOBEPX-
HOCTb KOXH M Apyrue pedekrsl Jauua. [lpaBHibHbiM
NpHMEHEHHeM TDHMa MOJXHO CBECTH K MHHHMYMY TakHe
HENOCTATKH, KaK CJAHLIKOM WHPOKHH HOC HJAM yepecuyp
Bbipatowasncs 4vesaiwoctb. OcobeHHo 60.blIOe 3HAUYEHHE
HMeeT rpuM aas dortorpados-tobutened. leno B ToM,
4YTO NpOGeCcCHOHaJbl, Kak npaBuJo, (npaBaa, He BCeraa)
NOJIb3YIOTCA WHPOKOH mnaeHkoH ¢opmatoM 10X 12 cm w
6onee, a MOGHTENH, B OCHOBHOM, CHHMAIOT Ha MJeHKe
dopmatoM 6X 6 cM, Ha 35-MM nueHKe W Na)ke MeHbLUe.
[lpu cTonb Maablx pazmepax Kaapa peTyWHpPOBaHHe Mpak-
THUYECKH HEBO3MOJXKHO, XOTS, KOHEYHO, MOXHO HAHOCHTbL
peTyllb Ha OTMEeYaTKH.

Perywb Ha oTmeuyaTKax MOXeT AaTb YAOBJETBODHTENb-
Hble pe3y/bTaThi, OCOOEHHO eC/iM OTNeYaTKH. CAeNaHbl Ha

- i 1

[MPUMEHEHUE I'PHUMA
B MMOPTPETHON CBEMKE
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MATOBOH WM HEOTT/ISHUOBAHHON rasiHueBoit doTtolymare.
CoBceM apyroe Reso — HaHeCEHHE PEeTYLH Ha OTrJASHLO-
BaHHyI0 Gymary. OHa noaaeTca peTyuld, HO YTOoOLl cienath
peTylub He3aMETHOH Ha TaKoH Bymare, TpeGyeTca He3aypal-
Hoe macTtepcTBo. ['pum ewe Oosee Ba)keH AJA LBETHOH
¢ororpacun, uem AR 4epHO-GeNoH, MOCKONbKY PeTyLIH-

poBaHHEe UBETHbIX [MANO3UTHBOB MpeACTaBaseT CoOoH
oueHb TPyAHYIO pabory. Henerko perywupoBare U LBETHbBIE

HeraTHuBbI.

Jlasee B 3TOi riase pasbupaerca pabora dotorpada
Haj NOpPTPeTOM, MPeJHA3HAUYEHHbIM [ KypHana MOA.

[Mpu peficTBuTENbHO MPOGECCHOHANBHOM NOAX0AE K NOPT-
peTHoi cbemKke GorTorpady HeOOGXOAHMbI:

JIOCBOH ANR JHU2

IBe TaJOUKH AJsl HaHece-
HHA OCHOBHOrO TOHA

nyapa

KHCTOUKa AJ1f1 MYyApb
peccoBaHHbIH al-nafinep
ounmawowuit gocoon «Ca-
THH Daoy»

TEeHH QNS raa3s

MyXoBKa

KHCTOUKA A/ HAaHECEHHH
OCHOBHOTO TOHA

TYWb A8 PECHUU

Oaeck ans ry6

cyxue pymsiHa
npeccoBaHHaa nyipa
naker OyMarkHbIX CancpeToK
rybnas nomana

KHCTOYKaA AaA ryd

TaMMOH AN PYMSIH

Kapaujaaw Aas O6poBeH aBe ryOKH

OaHH H3 CEeKpPeTOB NPAaBUJIBHOrO NDHMEHEHHS XOpOUIero
rpuMa COCTOHT B TOM, YTOObl HAHOCHTb HA JHUO MHHHMANb-
HO€ KOJIHYeCTBO Kax[0# €ro pasHOBHIHOCTH

B wnacrosiwiei rnape mnomelueHa cepus dotorpadui,
HJJIIOCTPHDYIOLLMX OCHOBHbIE CTaJHKU HaHecenus dortorpa-
dHyeckoro rpuma ans KeHcko#l monenu. [laorcs Takxke
CHMMKM JHUa MOAeAM AD M TOCJAE HAHECEHWA TpHMa.
Hu Ha HeraTHBax, HH HA OTNEYATKAX HE TPOH3BOAHNOCH
HUKAKOTo perywposanuf. Bee dororpadun Obau cCHATH
Ha nueHke «Ar¢a-Tesept [F». Heratusbl pasmepom
6X 6 cM OblIH NOJNydeHbl ¢ MOMOLbLIO annapata «Ponjed-
dnexc 2+ 8F» u nposasutens «Magopa Xahduus, koro-
pbii pa6oTaeT KOHTPACTHO H ofecrneuynBaeT BbICOKYIO pa3-
pewawuyio cnocobHoctb. Bpems nposiBaeHus cocraBas-
a0 18 munyr npu temneparype 20° C. [das ocBelleHHS
S MOJIb308AJCHA  3JEKTPOHHOR HMMMYJAbCHON  BCIBILIKOH
M 30HTHUHBIM OrTpakaresem. [loayyeHHoe ocBellleHHe He
Tpe6oBaao 3amoJHsAOLero ceeta. Benbiuika, noBepHyTas
K oTpaxawouleMy yctpoictBy «Posefidasiy», Haxoau-
jsacb Ha paccrosiHuu 1,2 M oT mozean. Bpems sKcnoHH-
pPOBaHUA DABHAJNOCH MPOAOMAKHTEIBHOCTH FOPEHUS BCIblLL-
kn (1/1000 c.) npn nnadparme 1:11. Beawiii ¢on ocse-
Wancs  WecTblo ¢oToMamMnaMH  3ajJMBAalOLIEro CBETa
Ne 2. ®oroannapaT Gbii yCTAaHOBJEH Ha IWTaTHBE

Has MakcuMasbHOW HariaAHOCTH A MpHIacua GoToMO-



DeJlb U3 NOHAOHCKOH LUKOJbl MAaHEKEHIIHL, Y KOTOPOH OoueHb
MAOXOH LBET /MMNa M MHOro JedeKToB Ha KOXxe.

l. ®oTo — no HaueceHusa rpuma. Mogeab npuexasna
B CTYAHIO B MPOCTOM JIETHEM MJ1aThe.

2. Uro6bl BOsIOCHI He Meluaad rpUMHPOBATBLCH, HA rO-
JNIOBY Ha/leBaeTcs MNOBA3Ka. JIMLO OUYHLIAETCA JIOCHOHOM
«Catui  ®aoy», KOTODBII MOTOM YAAASOT GyMaXkHOH
candeTkon. 3aTeM JIMLO NIPOTHPAETC BATHBLIM TAMIOHOM,
CMOYEHHbIM B TOHHKE hupmbl «Make Pakrop». Ha cHumke
XOPOWO BHAHBI BECHYLIKH W AedeKkTbl KoxH. [1pexae uem
HAHOCHTb TPHM, HEOOXOAMMO YAANUTh C JHUA cledbl KOC-
METHKH, OcTaBlielca ¢ npownoro pasa. XoTd BaXHbl BCE
CTaJHH HaHeCeHHs rpuma, ocoboe 3HaUEHHE HMEET OUYHUCTKa
KOXH, TIOCKOJBKY OT 3TOr0 3aBHCHT AajbHefiluasi KocMe-
Tuueckast o6pabotka auua. Ha HeouduienHoe nuuo Tpya-
Hee HAKAaAblBAaTh JEKOPATHBHYI KOCMETHKY.

3. CneunanbHbiMH najoukamu «[13H-CTHK» HaHocHTCA
OCHOBHOH TOH (ero Hy»XHO NpaBHJbHO nogobparb: CBeT-
JbIA TOH OOAXOAMT [ns CBeTJOH KoxH, «HyBo Dbax»
HCMOJb3YeTCsl B KAauec®Be HATypaJbHOro usera, a «Jlun
OnuB» — 151 cmyrioii Koxu). TOH HAHOCHTCHA JErKMMH
LBHIKEHHAMH PYKH Ha n00, HOC, WEKH H nNOAGOPOLOK.
Pacnpenenenne ToHa [QOMKHO ObITb KaK MOXHO PaBHO-
MepHe#i. DTa onepauus NpPeALIeCTBYET CO3AAHHIO KpeM-
OCHOBBI.

4. Bo3bMHTe KOCMeTHUECKYIO Try6Ky, OMyCcTHTe €e B
TEeNAYl0 BOAY, @ 3aTeM OTOXMHUTe Tak, 4ToObl Try6Ka
ocTaBa/lach AOCTATOYHO BJAXHOH. Jlanee KhaauTe Kpew-
OCHOBY ¢ romolubio rydxu. B pesynbrare juuo AOAXKHO
MOKPbITbCSI TOHKOH naeHkoll. Takas ke njeHka A0JXKHA
HAaXOAUTb HA WeEK, BeKH, N06 (L0 JHHHH BOJOC), Moado-
DOLOK H HHMHIOK YaCThb YeJIOCTH.

5. Hanoxenue Tenefi. [lpasnibHoe coueranHe CBeTJbIX
W 3ATEHEHHBIX YYACTKOB JHUA MOXET HCIPABHTH ero
naockyo, pakrypy. Jleaaetcsa 3TO cAeAylOWHM 06pazom.
[Tpexae Bcero nof CckyjdaMy HakfafblBaercs MO Ma3ky
weigepa «AL». PasMep maska nokaszan Ha ¢dotorpaduu.

6. 3aTeM aKKypaTHO pa3oTpHTe TeHEBble MA3KH KOCMe-
THUYECKOH ryGKOH.

7. IloguepKHYTb OCOGEHHOCTH CTPYKTYDbl JIHLA MOXHO
CBETOBbIMH OJIHKAMH HJIM MNATHAMH, KOTODbIE HYXKHO Bbi-
[LeNUTb Ha (OHe TeMHbIX HJIM 3aT€HEHHbIX YyYaCTKOB JIHUA.
Bauku co3paiTca Ha CKyJaax € [OMOUWbIO CreuHadbHbiX
KocmeTHUecknux cpenctB «®Dsfip dpsficy HAM  nagaouex
«AfiBopn baawep». Ecau y Baweil moaenu y3kui 106,
CBeTOBbIE MATHA MOXKHO YBEJHUHTb, PACIPOCTPAHHB HX MO
BCell MJOULAAH NMOBEPXHOCTH JHLUA C MNOMOULbIO CMeuHaNb-
Horo Tona. CANLIKOM MaJbiil TOAGOPOAOK MOXKHO BBIAEIHTD
JIerKHM Ma3KoM CBeTJoro ToHa. [TouTy kaxkaylo yacThb JMLa
MOXHO «YMEHbLUHTbY 3aTEHEHUEM W YBEJHUHTb» BbLICBET-
JIeHHeM.
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8. HexxesaresbHble TEHM MOMKHO BBICBET/AHTH. Tak
NOCTYNAIOT, HATIPUMEDP, C YroakaMu ry6 M CHHAKaAMW Nox
riazaMi. 3TH TeHeBble YYACTKH MOXHO YCTDAHHMTb C MNO-
MOLIBIO KpeMa «Ipsiic». CBersible MecTa MATKO pacTHpaloT-
CA MO KPasiM KOHYMKOM MH3HHUA, H OJHK CJAMBaeTcs ¢
KpeMOM-0cHOBOH. O6paTHTe BHUMAHHE Ha PAa3HHLY MeXAy
JOHHbIMH YacCTAMH a3, KOTOpas XOpOWIO BHAHA Ha 3TOM
CHHUMKe.

9. las «3aKpemjieHuA» rpuma HeoOXOAHMO XOPOLIO
Hanyaputb Jauuo. HaGepure Ha nyxoBKY [AOCTATOUHOE
KOJIHYe CTBO nyapel «Tpancaycent AlBopu» uau «TpaHc-
JayceHT XaHH». 3aTe€M COXMHTE NYXOBKY TaK, 4To6bl MyA-
pa nJOTHee NpHCTa/ja K HeH.

HaHocuTb myapy HauuwHaliTe HA yuacTKax JuMua, pacno-
JIOXKEHHbIX TMOJ yluaMH. 3aTeM HanyapuTe Bce Juuo. Hoc
NyApPUTCA B TIOCJAENRIO ovepeib. Ilyapa A0/KHA HaHO-
CHTbCSl JIETKHM HanaBAWBaHHEM MYXOBKH Ha JHLO. Hu B
KOoeM cJjyyae Heslb3sl HAHOCHTb NYAPY Ma3KaMH HJIH PACTH-
pandem. [lpexpae uem HaknaabiBaTb NMyApy HA ydyacTKax
BOKpYr rsa3, ybeauTech, 4TO FPHM TaM HaJI0XKEH DPOBHO.
B npoTUBHOM C/lyuae HEPOBHOCTH M Pas3BoOAbl, 06pa3oBas-
UIHEeCA BOKPYT IJla3 [0 HaHECeHHA KPeM-OCHOBbI, MOTYT
BbICTYMHTH BHOBb. '

10. M3aHIWIKH NyaApbl yAAJASIOTCA ClEeLHanbHOH KUCTOU-
KOH. MHe Kajercs, uTo HeT HHUero CTpallHOrO B TOM,
4yTOObLl [ABA-TPH PA3a NOKPLITb JAUUO NYAPOH HA NMpeabiay-
weh crtaauu. [lpn ymesnom o6pauwieHHH C KHCTOUYKO#H
nyapa npHAaeT JHLY aTJacHylo rjaagkocTb. Hepxkarb
KHCTOUKY HaJO JIErko.

I1. Tenepb MOXHO aKUEHTHPOBATH IPHM HA OTAENbHBIX
yuacrkax Juua. Ilpexxae Bcero 3To OTHOCHTCS K rja3sam
1 ry6am. UucTuTb 6pOBH WWETOUYKOH CIeRyeT Ype3BbIuaHHO
OCTOPOXHO. [lA5si 3TOr0 HYXHO HMETh «TBEPAYIO» PYKY.
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Has  takoih o6paboTkuy 6poBell noab3yHTeCh YHCTOH
weToukohd ansa pecHsuu. Ona moMoraer ycTpaHuTb ¢ 6po-
BeH KpeM-OCHOBY W nyapy. llleTouko# BOAAT CHU3Y BBEpX,
a 3ateM B CTOPOHY, 4TOObl MOAPOBHATL OPOBH CBEDXY
nepej TeMm, Kak KpacHTb WX KapaHaawom. Ha sTom cHHuMKe
NnoKasaHa pasHHUa MeXAy OPOBAMH [0 W NOCJE YHCTKH
ULETOYKOH.

12. TlonBenexnue GpoBeil nesnaiiTe WTPHXaMH, KOpPHUHE-
BbiM KapaHpawom ¢upmbl «Make Paktop». [Ipexiae yem
noJb30BATLCA KapaHAaloM, xopowo 3atoudte ero. Kak
TOJMIBKO OH 3aTyNnHTCHA, 3aocTpuTe ero ewe pa3s. [loakpa-
IWKHBaATe OPOBH TakK, 4TOObl KOPOTKHE LITPHXH JIOXHJIHCH
B HanpasJIEHHH pocTa BoJoC. Hukoraa He noaBoauTe
6poBH cnOWHON auHHel. HauuHath noaBeneHne Gposeit
C/IeNyeT BbllIe BHYTPEHHEro YroJKa rja3a 4 3aKaH4MBaTb
YyTh Jafblle €ro BHEWHero yroJska. [loaBoas MHHHIO HAL
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BHEILIHHM YrOJIKOM I/1a3a, CJeAYeT CJerka MpHMNOAHATL ee.
Korna moaeeneHne 6poBel KapaHAailOM 3aKOHYEHO, He-
06X0AMMO OUeHb TWATENbHO BBIYHCTHTb HX ILUETOYKOH.

13. Caeayiowsit 37an — NOAKpAaWMBAHHE BEK CIIELH-
anbHO BbiGpaHHOR TeHblo, Kpackol «Aksa Tlepa Aksa-
dakTOp», KOTOPAs HAHOCHTCSH JeWHHHOR KucToukod Ne 6.
Tews «AxBadakTop» COXpaHAeT HAHECEHHbI PHCYHOK B
TeueHHe NPOLOIAKHTENbHOrO MepHOAa BPEMEHH.

14. OTreHeHune KOHTYpPA BeK B Ux BepxHel yacTu. Kpacka
«Cuckeiin Ipeitn AkBadaxkTop» HAHOCHTCS MO BepxHEH
rpaHHLEe Beka.

15. Hanecenune cBeT/IOH Kpacku Ha yuyacTok OT GPOBH
Ao Beka. Ha cHumke Monenr nOAKpalwWWBaeT rJasHywo
BNaAHHy [EKOPATHBHO-KOCMETHUECKHM CPEACTBOM «Yafir
[Tepa1 AksadakTop».

16. Orrenenne usera u gopmbi raasa. Ha nanno cranuu
KpOMKa BeKa MOLBOAMTCH TeMHOH Kpackod. [ss 3Toro
MCMONB3YeTCH KOPHUYHEBATO-YePHAf Cyxas Kpacka Aaas
noaeaeHHa raas. He caenyeT npoBOAHTb CAHIUKOM pe3Kyio
JuHuo. HyXHo npocTo npuaaBaTh MATKOH JAHHHW [YCTOR
TeMHbIH OTTEHOK, NOBeAsl €€ MOUTH 10 OCHOBAHHMS PeCHHML.
Ecan y mogean ouenb MaleHbKHe r1a3a, NPH APKOM OcBelle-
HHH OHM MOTYT NOKA3aTbCs CJAHUIKOM 3amaBWHMH. Takoe
BMEUaTNEHHE HCUE3HEeT, €C/JH CJerka KOCHYTbCH KDPOMKH
HHKHEro BeKa Kpacko# «3peicy. OHa A0JKHA HAHOCHTLCSH
Yy OCHOBAHHS DPECHHILL.

17. OcHOBHbIM CDEACTBOM KOCMETHUECKOH 06paboTKH
rias siBS€TCA TylWb A8 pecHuU. be3 Hee Heb3s 0GORTHCD
npu Mobom cnocobe noaseneHus raas. Hanpumep, Kpewm
«Xai-Pait> npeacransasnet co60H TYWb AR PECHHU B TIO-
6HKe, KOTOpas HAaHOCHTCH Ge3 BOAbL. [aKa| Tylwb HEe CMbl-
Baercsi BoAoH. Tyws nnst pecHuu «Bana» HaHocuTes ¢ no-
MOLWbIO CMEUHANBHOFO CTEPXKEHbKA, HAXOAAILErOCH BMECTe
¢ Hed B ynakoske. lmeercs Takxke Tywb B OpHKeTax.
M MeHHO TakoH TyWbIO NOb3YETCH MOAE/b HA HALLEM CHHM-
ke. C MoMOLLBIO CNeUHaaAbHON LWETOYKH TYllb CMEUWIHBAETCH
¢ ocoboii kpemoBoit nacroii. Uro6bl MpUroTOBUTH CMECH,
HYXKHO TMpeiBapHTeNbHO OOMAKHYTb UHCTYIO [IETOYKY B
Tensyto Boay. Ha werouky HaGupaercf CTOABKO 3TOro
KOCMETHUYECKOr 0 CPeACTRA, CKOMBKO HEOGXOANMO ANA OKpac-
KW DECHHL BEPXHEro Beka. PecHHUb! NOKPLIBAIOTCA KPaCcKo#
A0 OCHOBAHHA.

18. HekoTopble MaHeKeHILHUbl He KPACAT TYWIbIO peCHH-
Ubl HHKHHX BeK. ONHAKO, HECMOTPS Ha TO, YTO OKpacka
PECHHLL BEPXHHX BEK He MMeeT pellalollero 3HaAUYeHHS NMpH
HaHeceHUH QoTOrpaduuUecKkoro rpuma, MnpeanouTHTe bHee
BCE XK€ CJIerKa NOJKDPAaCHTb TYLUbIO M PECHHUbl Ha HHIKHHX
Bekax. Yto6bl yno6Hee Obli0 HAHOCHTH TYUb HA PECHHLbI
HH)KHHUX BeK, HYXHO CJlerka HaKJOHHTb TOJIOBY BRepen,
a 3aTeM NOCMOTPETh BBEPX. ITO AeNaeTcsl LA TOro, 4ToOhl
PeCHHMUbBl KaK MOXHO LaJjiblle OTXOLWAH OT Beka. He 3a0bl-

MPUMEHEHHWE IPUMA
B MOPTPETHON CHEMKE
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BafTe, UTO Ha PECHHLbl HHXHHX BEK HAHOCHTCS MHHHMYM
KOCMeTHKH. [l oKpackH pecHHL BEpXHEro BeKa OTKHHbTE
roJIoBy Hasaj Tak, 4HToObl Ijlaza CMOTPeJH B 3epKaJo, Ha-
xoasileecs neped Bamy, IIpH TaKOM NMONOMEHHH DECHHLbI
OCTAHYTCA B JOCTATOYHO YNPYroM COCTOSIHMH, H BEpOST-
HOCTb TOrO, UTO Bbl MODIHeTe, yMeHbllaeTcs.

19. Tocneanas cranus yxpalleHHS rfa3 — HaKJaeHBa-
HHe HCKyCcCTBeHHbIX pecHHU. Ha nawem cHumke Mmoneab
nonbayerca pecnuuamu «Iloitnten D3wH», KOTOpbIE 0OCO-
6eHHO XOPOLIO NOAXOAAT AJS MOPTPETHOH CBEMKH.

20. Oxpacka ry6. BeiGop uBeTa ryGHOH moManbl A0 He-
KOTOPOH CTeNeHH NHKTYETCA CYLIeCTBYIOLULeH MOAOH, a Tak-
e 3aBUCHT OT TOr0, CHMMaerechb JiM Bbl Ha uepHO-Genylo
HJIH LU BETHYIO nJeHKy. B depHo-6eno# dpororpaduu Haubo-
Jiee MoAXOASLUHMH ABISIOTCA CpeHHE TOHA C rony6oBaThiM
oTTeHKoM. B uBeTHOH doTorpaduu cieayer u3beraTb TOHOB,
MMeoWKX roay6od orreHok. [Ipu BuniGope momaasl aas
uBeTHOMH ororpadHH chneaHTe 3a TeM, Kakas U3 HuX Gosee
MOAXOAMT AJSt BEUEDHEro rpHMa, a Kakasa [Js [AHEBHOrO.

Jlna HaHeceHHs mnoMalbl Jyd4lle BCEro MOAb30BATbCH
crneudanbHoi KMCTOUKo#l. O6pauleHHe ¢ TaKOH KHCTOUKOH
Tpebyer onpejeneHHOro HaBbiKa. CaeayeT NOBOAMTH €10 MO
MOBEPXHOCTH ryOHOH nomaabl A0 Te€X MOp, NMOKA KaXXAbiH
BOJIOCOK He MOKPOeTCH KPacko#. ITo HeoOXOAUMO AN NO-
CAeNYIOLLEro noayuenus Ha ryb6ax posuo# suHuu. C Toil xe
LLeJbI0 KHCTOUKE [pexae BCero Heo6XOAWMO TNpHAAThb
poBHyio dopmy. [IpH okpacke ry6 HY¥HO NPUACPKHBATLCA
€CTEeCTBEHHOH JIMHHUH PTa, KaK MOKA3aHO HA CHHMKE, a 3aTeM
yX€ MOXHO BHIHTH 3a ee rpaHuubl. Jas npuaanusa rybam
67eCKa NOCHe HAHEeCeHHA NOMaAbl MOXHO MOKPLITH HX
KOCMETHUECKHM CPeACTBOM, ClNeLHa/bHO NpeJHa3HAYEeHHbIM
0JISt 3TOH LLeJH.

21. B 3akaiouedie BaTHbIM TAMNOHOM B YyMEPEHHOM KO-
JIH4eCcTBE HaHOCATCA cyxHe pymAHa. OHH NpHMEHSIOTCH
Ha TOM ydyacTKe JiHLa, A€ MO CKy/jaM HaHeceHbl TEeHH.
Hanoxxenue pymsiH NOAREPKHBACT 3TH TEHH, €CJH Bbl CHH-
MaeTe Ha 4yepHO-0esylo MJIeHKY, W NpHAAeT AHLY 0cobylo
APKOCTb, €CJIH Bbl CHUMAe€Te Ha UBETHYIO NJIEHKY.

22. Mopenb nocjae OKOHUATENbHOrO HAHECEHUS IpHUMA.

B uepHo-6est0ii poTorpaduu HaHeceHue rpuMa He HMeeT
3Hauenusa. B uBeTHoit ¢oTorpaduu oH Heob6xoauM. I'pum
HAHOCUTCA TAKXE€ H Ha PYKH, e€CJH OHH OyAyT BHAHbI Ha
CHMKe, B KauecTBe TeNecHOro rpHMa HCNoJb3yeTcsl KpacKa
«[Tan-K3#ik». OHa HAHOCUTCH CHELHANBbHON KOCMETHUECKOH
ry6koi, KoTopasi npeABapUTe/bHO OOHJABHO CMadyHBaeTcs
B X0M0AHOH HsH Tenso#t Boje. Korpa rpum «[IsH-Keiik»
BbICOXHET, HY>KHO Y/JaJHTb H3JHLIKH NYAPbl BATHBLIM TaMIl0-
HOM HJIM KYCOYKOM LWHGPOHOBOH MaTepHu. Ecau pyku wuan
[JI€YH HCIIOPUYEHbl YPDE3MEPHOH KPaCHOTOH HJAM BECHYLIKA-
MH, HaKJaAblBalTe TPUM A0 TeX NOp, NOKA He YCTPAaHHWTe
3TH HEeXOCTaTKH.



6 Heob6biunble ¢oTorpacduu

bBosblioe ynoBoabcTBHE HOCTABASET MOJAYYEHHE CHHMKOB,
HEMOXOXHX Ha 06bluHble PoTOrpad Uy U NOTOMY NPHBJIEKAIO-
WHX K cebe ocoboe BHHMaHue. C noMowbio doToannapara
npbneﬂuBaeTca MHOXECTBO TPIOKOB, H B 3TOH r/aBe £
nonpo6ylo pacckasaTb O HEKOTOPLIX HECTAHAAPTHBIX, HHTe-
pecHbix npuemax ¢ororpadHH.

TprokoBasi doTorpacdus 3axBaTHia MeHSI y¥Ke JaBHO.
B npouecce cheMKH # B $oTONa60pPATOPHH MOXKHO MOJY-
UHTb HEMaao HeoObluHbix H306paxeduidl. OnHH ocobbie
npyembl GOTOrpad U1 AOCTHr AIOTCA COOTBETCTBYIOWEH yCTa-
HOBKOH CBeTa, JApyrse — NPUMEHEHHEM ClelLHaJbHbIX
06BEKTHBOB H JIHH3, TPeTbH — «Marueii» orosnabopartop-
Horo npouecca. [Toxxanyi, A5 XapakTepHCTHKH 06CyxKaae-
MbIX HaMH MpUemMOB GoTOrpadHH He COBCEM MOAXOAAT TaKHe
CJ0Ba, KaK «MaTHf» HJIH «TPIOK».

B Hekoropbix crpaHax, ocobenHo B CIUA u Ppanuuwu,
HeoObluHble (oTorpaduy paccMaTpPHUBAIOTCH KaK OpPHIH-
HaJsibHble NPOW3BeNeHHs HCKyccTBa. $1 yBepen, uto noao6-
Hasi NpakTHKa TauT B cebe GosbliMe MOTEHUHAJbHbIE BO3-
MOXHOCTH AJf NajbHeHero passutus ¢ororpagpun. Cie-
AYyeT YNOMSAHYTb TaKXe, YTO B NMOCJ/eJHee BpeMsi NIOSABHAHCH
HOBble 06pasubl (HOoTO6GYMATH, CONEHCTBYIOLLHE pAaCLUBETY
HecTaHaapTHOIl doTorpacuu. Sl uMelo B By Gpomocepe6-
psiHylo OymMary Ha UBeTHON ¥ MeTasasinyeckoil ocHose. Llper-
Has OCHOBA MOXKeT ObiTb cepeGpsiHOH, 30J0TOH, OOGBIYHOM
H ¢uoopecuentHoil. He scem HpaBuTtesa 3Tta dorobymara,
OJH3aKO OHa, 6eccriopHo, BHIFIAAUT GoJsiee GPOCKO, uem
OObIKHOBEHHAH, H HAeaJ/bHO NOAXOAHT IS CHHMKOB TearT-
paJibHbIX MPEACTABACHHH 1 peknambl. s noayuyesus xopo-
WHX pe3y/bTaToOB NpH ee 06pabOTKe MOXKET MOHAAOOHTHLCH
Kak MSITKO paboTaloWHnii, TaK U KOHTPAaCTHO paboTalolH#
nposiureas. Cpeiau peuenros nposiButesiell, MpUBEREHHbIX
B rjaaBe 2, €CTb H COCTa@Bbl, KOTOPble NO3BOJAT DEeLUHTH
npo6sieMy KOHTPACTHOCTH.

LWIMPOKHHI ¥IroJl CbEMKH
O6bekTuBbl «pblOUil raas», 0 KOTOPLIX YXKE TOBOPHIOCH

B raase |, no CywecTBy NpeacTaBasfioT COB0H 06HEKTHBLI
C OYeHb LUMPOKHM YIJIOM 3DEeHHS.

1561



HEOBbLIYHBIE ®OTOrPA®HH

152

O6BbeKTHBOM «PbIGHH ra3» OYeHb JIerKo NO0Jb30BATHCH,
MOCKOJbKY OrpoMHas riaybHHa ero mnoast H3o6parkeHus
0CBOOOXKA2eT Bac OT HEOBXOXHMOCTH HaBOAKH Ha PE3KOCTh.
Uepes cneunasbHbiii BHAOHCKATENb 3TOr0 06GbeKTHBA ¢HO-
Torpad BUAHT HMEHHO TO, 4TO nonajaer B Kaap. [1pu pabo-
T€ C 3THM OOGBEKTHBOM TMNPHXOAHTCH ONpeNensiTb TOJBKO
MapaMeTpbl 3KCMO3HUHMH, a 3TO LesaeTcs OGBIYHbIM NyTEM.

Bce BrileckazaHHoe OTHOCHTCH K CbeMKE MPH €CTeCTBeH-
HOM OcBelLeHHH. Ec/iH Bbl MOJb3yeTech NOMOJNHHTENbHbIM
ocBelIeHHEeM, CHUMATb OObEeKTHBOM «pPbIGHH rja3» CTaHo-
BHUTCA TpYAHee.

dororpadun o CBEPXIUMPOKHM YIJOM H3006pa’keHUs
MOJHO TIONYUYHTD H ANOHCKHM doToannapaToM « Buaentokces
(cm. cTp. 19). dra kKamepa noO3BOJSET OXBATHTb YroJ B
140°. OtcyrcTBHE HCKaXKEHHA COCTaBASIET OUYEBHIAHYIO
pasHHUy MeXAYy OObeKTHBOM «DbIGHH ryas» 4 CBEPXUIHPO-
KOYIOabHbIM annapatoMm «Bugeniokc». Eule onnuM anna-
paToM C O4eHb LIHPOKHM MOJIeM 3peHHs sIBJSeTCH Kamepa
COBETCKOro Npou3BoAcTBa «[opu3oHT» (cM. cTp. 31). OHa
nMeet yroJ 3peHus 120°. CHHMKH, oJly4aeMblie ¢ MOMOLLbIO
TaKHX Kamep, Helb3 HA3BATb TPIOKOBBIMH B CTPOrOM CMbI-
CJle 3TOro CJ0Ba, HO OHH BBHITJMAAAT HEOOBIYHO.

TPIOKOBbIE CHHUMKH

[Tepsblit cHUMOK H3 06JacTH TPIOKOBO#H dororpaduu, npu-
BOAMMbIA B 3TOH ryaBe, OTHOCHTCH K KaTErOpHH NMPOCTHIX.
dororpadus AeBYLIKH, AepxKalllel ce6s HA NALOHH, AeJaeT-
cs serko. Mcxonst H3 HaMeueHHOH KOMIIO3HWLHH, Cleayer
ABaxAbl c¢ortorpadHpoBaTe AEBYUIKY Ha Oeaom (one.
$l He comHeBalOCh B TOM, UTO H306peTaTe/bHbli doTorpad
CMOXKET NMPHAYMAThb H JIpPYrHe COYETaHHsi: HanpHMmep, AaTb
H300pakeHHe [AeBYIIKH, O6ajaHCHPYIOLWLEH HA KOHUYHKe
cOGCTBEHHOrO Canora HiaH CTosillell Ha roJioBe U T. 1. 31eCh
Mbl paccMaTpMBaeM He camy dotorpaduio, a cnocob
MOHTax<a. Bo-nepBbix, 0CHOBHOH CHHMOK [€/1aeTCsl C Y4eTOM
TOro, YTO BTOPOH CHHMOK, MEHbLIHH mo pa3mepy, 6yner
NnoMellleH Ha OCHOBHOH METOIAOM HaJoXeHHs. Bo-BTophIX,
H3o0paXkeHHe Ha MeHbLUEM CHHMKe OYeHb aKKyPaTHO BbIpe-
3aeTcst GPHTBOH H IOJKHBIM 00pa3oOM NpDHKJEHBAETCA Ha
OCHOBHOH CHHMOK, MOCJ€ Yero MOJYUHBLUHHCH MOHTAX
¢ororpadHpyeTcst BHOBb. 3aTeM pe3KHE Kpas HaKJ/JAeeHHOro
H306pa>kKeHHs CMATUAIOTCA KHCTOUKOHN /19 PETYWHPOBAHHS,
H dororpadusa BOCNPOH3BOAHTCH B €€ OKOHUYATE/bHOM
Buae (cm. crp. 153).

Haa toro, uto6bl cAenaTh CHHMOK, NOMELIEHHbIH Ha
cTp. 155, HY>KHO GbIJIO OCBETHTb T'OJOBY MOMEJH TPOXKEKTO-



pOM, NMpHUem CBET AOJKEH MonafaTb TOJbKO HA JHUO H He
3ajgeBatb yepHoro ¢dona. [Jdesnalorcs ABa Kajapa aKTPHCH
B OJHOH H TOH e Mo3€e, HO C Pa3HbiM BbIpaKEHHEM JIHLA.
Uro6bl f06UTHCA YAOBJETBOPHTENbHBIX PE3YJbTaTOB, He-
006X0AHMO BbIOHPATb caMbiii TEMHbIH DOH U CTaBHTh MOJRJb
KaK MOXHO Aafiblie OT Hero. Ecau Bl AeHCTBOBaJIM npa-
BHJILHO, HA TNpPOABJEHHOH MJeHKe OoJbluas ee 4acTb He
6yner saHsita H3o6pakehdHem. AKKYpaTHO BblpexbTe 06a
Kajipa H MOBEPHUTE OAMH H3 HHUX 06paTHOH CTOPOHOM.
3arteM COeQMHHTE HX M CKpEMHTe NpO3pauHoH KJeHKoH
aenrtoit. Tlpy 3tom 06a H306pa’Ke€HHS CONBIOTCA B 3aThbl-
JIOYHOH YacTH.

Muorga npumeHsiercst cneudafbHasl MATHCPaAHHAS HAa-
canka Aas o6bexkTHBa — MynbTurnpuama. CyuiecTsyer He-
CKOJMIbKO BHAOB MOAOGHLIX (UALTPOB. Pasnuualorca OHH
¥ no pasmepy. Hekotopble u3 HHX HMEKT OT Tpex A0 MsITH
rpaHeit. [10CKO/IbKY B NOPTpeTax, CHATHIX MYJAbTHNDH3MOH,
He ynaercs H306aBHTbCH OT HAaJOXKEHHS OAHOro H3obpa-
XKEHHA Ha ApYroe, AJs CBEAEHHSA K MHHHMYMY 3TOr0 HEJRO-
CTaTKa, 1eseco00pa3Ho HMeTb Ha CHUMKE 60JiblIHe TeMHbIe
yuacTKH. BecromMoraresibHble IHH3bl HAREBAIOTCA HA 0ObEK-

TPIOKOBbIE CHUMKH

TpiokoBas doTorpadua.
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THB (oTOaNnapara, H Bpaulatb HX MOXHO A0 TeX M0p, NoKa
Bbl He noObeTech kesnaemoro sddekra. Ecau Bol noabsye-
Tech (POTOANNAPATOM, TAe HABOAKA HA PE3KOCTb K BHAOHC-
KaTeab CONMPSAXEeHbl, BaM YAACTCA 3apaHee YBHAETb KOHEU-
Hblil pedynbrar. [IpH3MeHHble HACAaAKH He MOAXOAAT AAs
MeYaTH H KOMHPOBaHHSA. FIMH MOXHO MO/Sb30BATLCS TOJBKO
U1 OPHTHHAJBHBIX CBEMOK MOPTPETOB HAH TNel3axel.
LlBeTHbie dorTorpaduu MoNyyalOTC aHaNOTHYHBIM 06pa-
30M, MpHYEM, KaK [OpaBH/IO, ydauHee ObIBAJOT CHHMKH,
chenaHHble Ha HaType. Ecan Bbl cobupaerech CHATbL TaKOH
NopTpeT B CTYAHH, NPEeANOUYTHTEIbHEE MOJb30BAThCS JHLUD
OJHUM MCTOUHHKOM CBETAa, T. €. HMeTh TOJBKO MOAEJIHPYIO-
LWHH CBET, NOJyyaeMbli C NOMOLULBIO JAMITbI HAMPaBJAEHHOTO
CBETa MJH eJHHCTBEHHOH BCHbIWKH.

$OTOIrPADPHKA

Bynyuwee pasputue dotorpaduu Kak HCKyccTBa rpadHku
He HMeeT npeienoB. DTO Mpex/e BCETO OTHOCHTCA K TeM
cJlyyasiM, KOraa eJIMHCTBEHHbIM (POTOH300pa3nTe/bHbIM
CPeNCTBOM CTAHOBHTCH JAHHHSA, KOTOPOH npHAaeTcs onpe-
nesnennasi popma. becToHoBbie nau pacTpoBble ororpa-
¢uu Jaydwe NOARAIOTCA BOCMNPOH3BEAEHHIO. B raserax H
XKypHaaax, uem noayToHosbe. Jas Toro, 4toGp BOCIPOU3-
BOAUTH B MeuyaTHbIX M3JaHHAX TOHOBble doTorpadHu, Tpe-
6yloTcs nmoaytonosble kadilne. UlrpuxoBbie dortorpaguu
BOCMPOH3BOAATCS B TAKHX H3JAHHSAX C TMOMOWBIO TOHKO-
LITPHXOBLIX KAWLIE, YTO MHOTrO npoute. Kpome toro, becrto-
HOBble (QoTOorpaHH Jerko BOCNPOHM3BECTH Ha [JakKarax
1 O0BLABACHUAX, NOML3YACH METOAOM ceporpaduu.

lTocrepusayusn

C NoMOLLIbIO PA3JHUHBIX POPM MACKHPOBAHUS MOXKHO OMNTH-
YECKMM TNYTEM [epeBeCcTH TOHAJbLHOCTb B KOHTpaéTHoe
(nvHeitHoe) nocTpoenne. [as 3TOro BOT yxe Ha npoTsike-
HHH HECKOJNBKHX JIET MOAb3YIOTCA JIUTOrpacHUeCKOH naeH-
KoH. CyllecTByeT Takxe W ApYroil 3ameuaTebHbil MeTOL,
M3BECTHbIH MO HA3BAHHEM «TOHOPA3AEJEHHEY HJH «MOCTe-
pruzauus». dPHeKT «MOCTEPHU3AUMH» LOCTHIAGTCA OTHOCH-
TeNbHO JIEFKO W B [PHHUHIE HE OTNAHYAeTCA OT [APYrHX
rpagpuueckux spdexros. On nospogsier noayyarTb Gosee
BbipasuTesbHbie poTorpapuu, yem obbluHbIE NOJYTOHOBbIE
CHUMKH. UTOOLI A0GHTHCH YAOBAETBOPHTEALHBIX PE3YAbLTA-
TOB, HEOOXOAHMO HMETb HeraTHBbl C XOpOWEH rpajgaunxed
ToHoB. [lpexze Bcero wa HeraTuse AOAXKHLL ObiTh YETKO
BblJ€JIeHbl OJIHO HJIH HeCKOJIbKO CBETOBbIX nATeH. K Takum



MATHAM OTHOCATCH, Hanpumep, Geabie 3yObl HJIKH CBeTaas
noJoca Ha Hocy. Ha nefi3akHbIX CHUMKaX IDKUMH CBeTaMH
06bIYHO GbIBaIOT Geable KaMHU WAM 30aHudA. [lpakTHuecku
HEBO3MO>KHO [MOCTEPH30BATL CBETJAOTOHANbHbIE, BecTeHe-
Bbie (poTorpadmu.

C uero HauMHaTb MPOLECC MNOCTEPH3AUMH — C OPHIHU-
HAJBHOTO HEraTHBa HJH KOMUWU? IDTOT BOMPOC HE HMeeT
3HaueHus. Jpyrumu cjaoBamu, n060H NOAXOAAUME oTME-
YaTOK MOXHO TMePecHAThb, a 3aTeM NPHCTYIHTb K TOHOPa3-
neneHnio. MOMHO NOJYUHTb CKOJIbKO YTOAHO TOHOB, HO HYX-
HO TNOMHHTb, YTO NPH HaJHUHH 6OJee TpeX TOHOB rpadu-
yeckHi 3ddekt uHcuezaer. [lna HArMALHOCTH B Hallem
00BbACHEHHH TeXHHKH MOCTEPH3aLUMH Deyb NOHAET O ABYX
u Tpex Tonax. [loa aBymsi ToHamMH nOHMUMAIOT Oeublit
(uBet ocHOBbL POTOOYMATH HAH 0OPAOOTAHHOH MO3HTHBHON
NJIEHKH), cepblt W uepHbldi. Tpu TOHA BKMOYAIOT [Ba
oTTeHKa ceporo. B o6onx cayuasnix 6o/blioe 3HaYeHHE HMe-
€T TOYHOE DacCIOJIOXKEHHE HEeraTHBOB H NO3HTHBOB Ha BCEX
sranax pa6orol. JIlo6oe OTKJIOHEHHE HEBO3MOXHO OfHa-
PYXXHTb 10 TeX NOpP, NOKA Bbl HE MOJYUYHTE OKOHUYATEJbHbIH
MO3HTHBHLIA OTMevaToxk Ha Gymare wau nuenke. [losTomy
BCE ONEpaulu caelyeT BLINOJHATb C OCOG0H TUlATEeNb-
HOCTbIO. CyleCTBYeT HECKOJIbKO COCOGOB OCYLIECTBICHHS
nocrepu3dauun. OaHako s Ha COGCTBEHHOM ONbITe y6eanacs,
4YTO NPHBOAHMMBIH MHOIO 3JeCb METOA HaleXeH H MNpOCT.
CHauana s pacckaxy o ﬁByXTOHOBoﬁ nocTepH3aUHH, XOTS
Mpouece ¢ HCMOJAb30BAHHEM TPeX TOHOB AHAJOTHUYEH H OTJIH-
4aeTcss OT JABYXTOHOBOIO JHIUL NOCJAEA0BATENbHOCTBIO
IKCNO3HUMH.

IMoprpeT ¢ «ABOMHbLIM H306pa-

KEHHEM>.
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[Tpexkae BCero Hy#HO A0CTaTb NPSAMOYTONbHYIO PaMKYy
Hanonobue KOMMPOBANBHOH, HJH UTO-HHOYAbL B 3TOM poOAe.
Takaa pamka Hy>KHa AAs obecneuyeHus 6€3YKOPH3IHEHHOTO
coBMelleHus H3oOpakeHuH. EcTb paAn apyrux MeToa0B
TOHOpa3/e/eHHs, KOTOpble 3aBUCHT OT THIa naeHkH. PoTo-
rpad cam AOJKEH BbIOpaTh HanbO/ee NOAXOARALUINA ANA He-
ro cnoco6. OaHaKo Kakum Gbl MIPHHLHNOM COBMEILEHHS Bbi
HU NOJABL30BAAMCE — NPOKAALIBAHUEM HEraTHBOB AbIPOKO-
JOM HAW OYyNaBKOH, HAHECEHHEM HA HUX OTMETOK HAH (HKca-
ILHeH HEeraTHBOB C MOMOUWAbK Yroikd PAMKH — COBEPLUEHHO
Heo6xoAuMO abCOMOTHO TOYHOE COBMelleHHe H3oBpaxe-
Hui. Janee s pacckaxy O TOM, KaK [JOCTHUraeTcss COBMe-
LleHHe HEraTHBOB C MOMOLLBK YroJKa paMKH.

CHayaJsia GepeTcs NOAXOARIUKI OPHIHHAS HEraTHBa HJIH
KOIMH# C HEro, MMeroulHne NOAHYIO rpajalHio TOHOB, U aeJa-
eTcs JMano3WTHB Ha (GopMaTHOH mnseHke. MOXHO MOJb-
30BaTbhCA M POJIMKOBOH MJEHKOH, HO B 3TOM CAyuae 3afayva
3HAYUTENBHO OCAOXHAeTcs. Hanbosee noaxonsiuieit ssnis-
€TCA MJeHKa, Nalouias Xopowylo KoHTpacTHocTb., K Takum
naernkam otHocaTea «Konak Kommepwnsn Opro» u «Ha-
tdopa Paitn I'peiin Opanuapu» (Ne 5. 31). KoHTpacTHoCTb
00eHX NAEHOK peryjupyercs ¢ MNOMOLWbIO TNpORBHTENEH,
pexkomeHayemeix dupmamu. Oaa Ttoro, utobbl NO6HTLCSA
NMPaBHABHOTO COBMEUWEHU H300pareHul, noajexawas



3KCIOHHPOBAHHIO MJIEHKA NOMELIAeTCH B yroJ KOMHpPOBaJb-
HO# pamku. [1pu 3TOM nueHKa 10/KHA GbITH POBHO MPOJO-
XKeHa u xopouio 3akpenaena. Heo6xoanmo, utobel Ha noay-
YEHHOM [Hano3UTHBE CBETAa, MNepeliejllHe C HErarusa,
HMeJH BUA AOCTATOYHO YHCTHIX CBETOBbIX yuacTKoB. J1as no-
JIY4eHHs! XODOLIHX Pe3y/nbTaTOB CBETOBbE MATHA AOJKHBI
JIHWBb CjAerka o6HapyXXUBAaTb TOH.

Chnenyouwas onepaunsi COCTOMT B OCYLIECTBJEHHH HEOO-
XOAHMOTO TOHOPAa3AeNeHUS HA BLICOKOKOHTPACTHOH IJIEHKE.
OueHb BLICOKYIO KOHTPACTHOCTb UMeIOT MueHKH «Koaaant»
H «®opmonurs. [dns nmosyueHns aByx TOHOB Tpebyercs
IBa pa3feNIeHHs, a AJs NOJYUEHHA TPexX TOHOB — TPH
pasnenenns. Mcrnoabsyemas ans 31oél ueau autobororpa-
(uueckas HJIH BbICOKOKOHTDACTHas [JeHKAa MOXeT ObiThb
TAKOro Ke pasmepa, Kak W AMano3uTHs. B kauectse no-
3UTHBA MOXHO NOJb30BATHCA MJCHKOH AOOOrO pa3mepa.
3aTeM MO3UTHB OPHEHTHPYETCS MO YIVY paMKH H MpOeUH-
pyercsi uepes ypenuuntesb. OAHAKO caM S M0 BO3MOKHOCTH
NpeAnoYHTalo paboTaTh «KOHTAKTHO», T. €. 6paTb MIEHKY
pasmepom 10X 12 cM AnR H3POTOBJEHHS [AHANO3HTHBA H
MoJIb30BATLCA NMDH ABOWHOM H TPOHHOM TOHOPA3JEJEHHH
NMpPOMEKYTOUHbIMH HEraTUBAMH TAKOro e pasmepa.

Tenepb HYXHO CAeATb HECKObKO NPOBHBIX IKCMOIULHH
Ha HefoNbWIHMX Kycoukax JuTodororpaduueckol mnaeHkH,
4yTO6Gbl HAWUTH NpPaBH/AbHYIO BbILEPXKKY NAA MEPBOTO Mpo-
MEXYTOUHOro Heratha. Ha Hem [0JKHBI ObiTb BHAHBI
JIMUb CBETOBLIE MATHA, T. €. YHCThIE YUaCTKH LHAMO3HUTHBA,
KOTOpbl€ HMEIOT 3/eCb BHX Pe3KO O003HaueHHbIX YEPHbIX
nsated. [lepBblii MPOMEKYTOUHbIH HEraTHB BBIMIAAHT, Kak
HEeraTuB, NMOJIyYEHHbIH B pe3yabTaTe CbeMKH ¢ HEeAOCTAaTou-
HOH 3Kcno3uvuHed. Y6eAHBIUHCL B TOM, UTO Ball NEPBhLIH
NPOMEXKYTOUHBIH HeraTHs XOpoWl, IKCNOHHPYHTE ApPYro#
Kycouek naeHkH pasmepom 10X 12 cm ¢ BbiAePKKOH, B TpH
pasa nmpeBbilIaOLEH BbIAEPXKKY NPH NepBOM 3KCIOHHPOBA-
Hun. Hanpumep, ecan nss nepsoro Heratusa Tpefosanach
BblAEP>KKa [BE CEKYH.bl, BTOPOH HEraTHB 3KCMOHHPYeTCs
B TeueHue LecTH cekyHA. He 3abbiBaiite 0 TOM, UTO MO3H-
THBbl H HEraTHBbl HYXXHO TOYHO Pa3MellaTb B YIJy pamkH,
4yTo6bl 06ECNeYnTb a6CONIOTHOE COBMELLEHHE H300Da KeHHH.
Jlnsi TpEXTOHOBOH MOCTEpPH3aUMH BbIAEP)KKA BTOPOro Mpo-
MEeXYTOUHOIO HeraTuBa AoJ/>kHa ObiTb BABOE 0Oablue nep-
BOTO, @ BbIAEDIKKA TPETbEro — B MMATb pa3 60J/blle NepBOro.
Bce npomexyTrounble HeraTuBbl CJAeAyeT NpOABIAATL B
KOHTPACTHO paboralouleMm MpOABHTENE, €CaH Bbl NOJb3ye-
TeChb BbICOKOKOHTPACTHOH IJIEHKOH, W B MpOSBUTENE AAA
JIHTOTpa(HUYECKHX MJIEHOK.

Ha caenywowem 3Tane TOHOpasae/deHHs C NOMOLLbLIO
ocnaburena @Papmepa C TNPOMEKYTOUHBIX HEraTHBOB
YRAJAIOTCA HEHYXXHble ToHa. Koraa Bce mpomeKyTOuHbie
HEraTHBbl CTAHYT MpejesibHO «YHCTbIMH», HX BbICYLUIMBAIOT
06bluHbIM crocobom. Mrak, npakruduecku npouecc ToHopas-

NOCTEPU3ALIUA
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feJeHHs1 COCTOHT M3 TpeX 3TaloB — MOJYUEHHS AHAMO3H-
THBA, ABYX-TPEX MPOMEKYTOYHbIX HEraTHBOB Ha BBICOKO-
KOHTPACTHOH IJIEHKE H OKOHUYaTeJbHOMo OTNevaTKa.

[lepefinem Tenepb K noc.egHeMy 3Tany — MPOUECCY Te-
yaTH Ha OpomocepebpaHOil Gymare HJH, €CAH BaM 3TO
6onbwie HpaBuTCA, Ha mieHke. [lomecTHTe B yroa pamki
auct orobymard (HAH KYCOK NAEHKH CPelHed KOHTpAacT-
vHoctn, Hanpumep «Hadopa Paitn Ipeitn Opaunapn»)
H MOJOXHUTE Ha HEro 3MYJbCHEH BHH3 NEpPBbIA NpoMexy-
TOuHbH HeraTHB. Bam 6yleT serue neyararb, ecau 3akpe-
MHTh OKOHYATENbHLIH MO3HTUB HA CTeK/Je PaMKH KiaeHkoH
nenTtoll ckoTu. [Tokpoiite ¥ NMpHKMHTE MAeHKY H 6ymMary
HIeanbHO UHCTBIM KycKoM cTekaa. C noMmMolbie cBeta ot
YBEJIHUHTEIA NPH NOJIHOCTBIO OTKPLITOR AHadparme 06bek-
THBA YBeJHUHMTENA CAeqalTe NPOBGHYI0 3KCNO3UUMIO C Bbi-
JEePXKKOH, CKaxkeM, B ofHY cekyHay. [loropure 3Ty one-
paunio, yGpas nepBbli NPOMEXKYTOUHBIR HEraTHB ¥ 3aMeHHUB
€ro BTOPbIM B CTPOr0 TOM K€ [TOIOXKEHUH, U NafTe B WeCThb
pa3 6oJbUIYI0 BHIAEDPKKY, YTOOB NOAYUMTH ABa ToHa. [lpu
TPEXTOHOBOM pasfeNieHHH MOOYEepPeHO NMOJb3yiiTech TpeMs
NPOMEXYTOUHHIMH HETaTHBAMMK, NaBasw BBLIAEPXKKY COOT-
BETCTBEHHO B OJHY, TPH H Bocemb cekyHa. Ob6paboraiite
6yMary HJH TJIEHKY — Ha OKOHUYaTeJbHOM OTMe4yaTke
HOJOKHO TOJYYHTBCS ABA HJIH TPH TOHA, KAK H HaMeyaJoCh.
Ecny OKOHuaTeabHbI OTNEUATOK BbIHAET 4Yepecuyp KOHT-
pacTHbIM, clenafTe ero Ha OoJsiee MSArKoH 6Gymare HJaH
naeHke. MoxHo 060ATHCH U 6e3 MArKOH GyMarH HJH NJeH-
KH, a N0/1b30BaTbCH MSTKO paGOTAIOLHM NPOSIBUTENEM MJIf
6ymMaru wuau pas3baB/ieHHbBIM TPOSIBHTENEM A5l MJEHKH,
€CJIH OKOHYaTeJIbHbIH OTNEeYaTOK AeqaeTcsl Ha TIeHKE.

He HapgelTech Ha TO, UTO BaM YAACTCSH MNOJYYHTh XOPOLIHH
OTNEYATOK C NepBOro WM AaxKe C TPeTbEero H 4eTBEPTOro
pa3a. IlockosbKy MNOCTEPH30BaHHbIE OTNEYATKH OOBLIYHO
cojep:aT OoJblIHEe YY4aCTKH TYCTOrO 4YEpPHOro UBeTa,
JyyulHe pe3yabTaTbl MPH PeNIPOAYLHPOBAHHH NOCTHrAOTCH
C NMOMOLIbI0O KOMOHHHDOBAHHBIX PACTPOBLIX H LUTPHXOBbIX
kaHwe. KoMGuHHPOBaHHbIE K/HlUe CTOAT N0POXKe OObIUHbIX
pacTpoBHIX, HO HMeIT GOJbluHIA KOHTpacT. [aseTHble H
KYpHa/NbHble DENPOAYKLUHH, NOJyUEHHbIe C MOMOULbIO KOM-
GUHHPOBAHHLIX KJMLIE, BHIFAAAAT 3¢ deKTHEHR H CMOTPATCSH
Jyuuie.

bapeasvegp

Janexo He BceM HpaButTCsA 3TOT >HPEKT, Aa W Cam 5 NpH-
HHMalo ero ¢ orosopkamu. CyulecTByeT aBa Buaa ¢oro-
rpaduueckoro 6apesbeha — NONYTOHOBbLIA H WITPHXOBOH,
NpHYeM NOCAEIHHH H3BECTEH CPABHHTEJNbHO MaJso, Ycneuw-
HOe TmonyueHHe 0OOHUX BHAOB Dapesibeda 3aBHCHT OT UeJOo-
ro psina Qpaxkropos. CHayana o moayToHOBOM Gapesbede.



Hnsa Gapenbeda HyKeH CHHMOK, CAeNaHHBLIA B CPaBHH-
TeJbHO CBETJIOA TOHAaJbHOCTH C MHHHMYMOM TeHeH W
TEMHbIX yuacTKOB. Pa3mep mn/eHku AJ1s NepPBOHAYAJIbHOTO
CHUMKa HJAH Mnocaeaywouled Konuuw Oyaer onpeesiTbCH
MoAenbio doroannapara, KOTOPbiM Bbl cHuMaeTe. DddeKT
6apenbeda MOXHO MOJYYHTb Ha POJIHKOBOH IJIEHKe, HO
ropasao Jyduie nonb3oBaThcs GOpMAaTHOH NJeHKOH. Xopo-
LIHE Pe3yabTaTbl JOCTHTAIOTCA AaXKe Ha HOPMATHOH I1eHKe
pasMepom 7 X 9 cm. Texunka 6apeaveda npocra. Ans 3to-
ro TpebyeTcs caesaTb KOHTAKTHbIM CMOCOGOM NMO3HTHBHbIH
OTNEYATOK C OPHTHHAJbHOrO HEraTHBA WJIH PENpPOLYKLHH.
HeraTHs H no3uTHB (OHHM, €CTECTBEHHO, OHHAKOBOro pas-
Mepa) CKPenJIsiioTCst BMECTE JIEHTOH CKOTY Tak, 4To6bl H300-
pPaX<€HHS HA HHX He COBNAJAaJH, T. €., YTOObl OJHO H3 HHX
OLIIO CJIeTKA CMELIEeHO B KaKYH-1H60 CTOPOHY MO OTHOLUE-
HHIO K Apyromy. CMelleHHe 101X HO GbITh KAK MOXKHO MeHb-
e, 1 B HEKOTOPOH CTeneHy BeAHuUMHA CABHIA 3ABHCUT OT
pa3MepoB OKOHUaTe/JbHOro 6apesnbedHoro orneyarka. Jlyu-
le BCEro KOHTPOJHPOBATh MacwTabbl CMeWeHHA ¢ Mo-
MOIWLbIO YCTPOHCTB AJIA MPOCMOTPA HEraTHBOB H CAAHLOB
a ec/iM y Bac HX HeT, npocTo paboTaTb Y OKHa H NPOCMaTpH-
BaTb HeraTHB C MO3HTHBOM Ha CBeT

Hanee «6yrep6pon» nomeiwiaercsi B yBeJHUHTEIb HJIH B
npucrnocobyieHne [/ KOHTAKTHOH reuarH, H JAejaercs
TpeTHii Heratus. OH Hcnosb3yeTcsl AN OKOHUYATEJbHOH
neyaTH HJAH, eclu HyXeH o6paTHbli 3ddekT, Aad H3ro-
TOBJIEHHs] dYeTBepTOro HeratHBa. CHHMOK, TNpPHBELEHHbIH
B KHHUTre, MOJIyUeH C ODHIHHAJbHOrO HeraTHBa pa3MepoM
10X 12 cM, NOAOKEHHOrD HAa APYrof KYyCOK HRJOCKOH
naeHkd pasmepoM 10X 12 cm. G moMowbio yBeaHuuTeNs]
3TOT «OyTepOpoA» Obli oTne4ataH Ha TPeTbeM Kycke
naeuku «Kommepiunsa OprTo», a 3areM ¢ Hero OGBIUHBIM
cnoco6om O6blj CAesaH OTneyaTok Ha GpomocepeOpsaHOH
6ymare. Ecan Bpl caenann «6yTep6poa» H NoJyuH/IH C HETO
TPETHH M UeTBEPTHIA HeraTuBbl, NAaJbHEHIIHE OTMEYaTKH
MOJYUHTb HETPYAHO. 3/€Ch [e/0 CBOAUTCH JIHWb K e4aTH
C OKOHUYaTeNbHOrO HeraTHBa.

Ecnu Bam yaacrcs nonyuntb n3obpakerie 63 yuacTKOB
CNJIOWHOrO TOHA, CHUMOK yxe 6yaeT 061alaTh HEKOTOPbI-
MH XYLOXKECTBEHHbIMH AOCTOHHCTBaMH. OAHAKO elle Jyu-
e BHINASAUT WTpHxoBO#K OGapesbed. OH umMeeT onaHoO
MpeUMyLuecTBO Mepei MOJYTOHOBbIM. Penpoaykuuu co
WTPHXOBBIM (poToGapeabedomM NMOYTH He CMAa3bIBAIOT Je-
TaJjell U He TepslOT KOHTpacTHOCTH. Mx kadecTBo, pasyme-
€TCs, 3aBHCHT OT KauecTBa raseTHOd WM Apyro#t 6ymars,
Ha KOTOpo# OHH Bocnpouspoasrcs. [losyroHoswie (oTO-
rpacduu (K HUM st OTHOWY OCbIUHbIE OTNeYaTKH Ha Gpomoce-
pe6GpAnod Oymare, coueTaHHfl TOHA M WTPHUXA, A TaKKe
TOHOBBIH GapeJsibed)) HEBO3MOMHO BOCIPOM3BECTH C TaKOH
)K€ TOUHOCTbIO, KaK LITPHXOBbIE OPHTHHAJbL

BAPE/IbE®

159



HEOBbIYHbIE ®OTOIPAGHUH

TpexToHOBast NOCTepH3aLLHSA

1. PenpoayunposauHeiil Hera-
THB C OTPETYLWIHPOBAHHOTO OTIe-
uyatka. 2. [lnano3nrus Ha dopmar-
Ho#l nsewke. 3. [Mepsbift npome-
MyTOuHbll Heratus. Ha Hem Bua-
Hbl TONLKO cBeTa. 4. Bro-

PO NPOMEKYTOUHLIA HeraTus,
cAeNaHHBLIA C BHAEPXKKOH, BABOE
npesbiWwaiowei BolIepKKY nep-
BOI'O NPOMEMYTOUHOrO HEraTHBA.
5. TpeTuii NpOMEXYTOUHbIH Hera-
THB, NOJYUEHHbI C BbIAEPKKOH,
B MATb pa3 NPEBBLIWAIOWEH Bbl-
NEPKKY NEPBOrO NPOMEKYTOUHOTO
Heratusa. 6. OKOHYaTesbHBIH nO-
3uTHB. Ha nem Buanbl HGenblit

TOH, 1IBA CEPbIX H YEPHBIH.
®dororpapus aktpuen OHOp
BASKM3H, NPOH3HTESBHO KpHua-
wie# B OAHOM H3 CaMblx Apamd-
THUECKHX MOMEHTOB NbECH C ee
y4acTHEM, BOCNIPOH3BOAHNACH

Ha peknamHo# auwe 3TON
nbechl.
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[ToMHMO CcBOEro «XyHLOXeCcTBEHHOrO» BMEuYaTJeHHd,
WTPUXOBOK Gapenbed XOpow TeM, 4TO CPABHHUTENBLHO MAJO
NPHMEHSIETCS B KAUECTBE TeXHHUECKOro cpeacrsa. s He-
MOCBSILLEHHBIX OH ocTaercsi rayb6okod ¢ororpaduyeckoi
«TaHHOH», XOTA Ha CAMOM J€Jie TeXHHKA €ro H3roToBJeHHs
He TaK YK caoxHa. [as nojyueHus: WTPHXOBOrO Gapesbe-
(ha 7 DPEKOMEHAYIO MOoNb30BAThLCH (POPMATHOH NMJEHKOH Ha
BosibUIHHCTBE 3TanoB padoTbl. OAHAKO 3TOT NIPOUECC MOXKHO
HAayMHATb M Ha pOJHKOBOH nJenke Ji060ro pasmepa, a
Ha NOCJAeAYIOLHMX CTAAUAX MepefiTh HA POPMATHYIO MAEHKY.

Tak ke, KaK ¥ IpH NOJY4YEeHHH NMOAYTOHOBOTO 6apenbeda,
NpeAnoyYTHTEbHEE UMETb OPHIHHAJbHbIH MJAH PEnpoAyLUH-
POBaHHbI HEraTHB C MHHHMAaJbHbIM KOJHYECTBOM TEeHeH.
Jlasi wrpuxosoro Gapeabeda moaxoAAr mneisaxkuoie ¢o-
TorpauH, H300paXK€HHS HCTOPHYECKHX MNAMSATHHKOB,
mMocTOB, AepeBbeB. LTpuxosol Gapenbed NpHMEHUM H K
doTonopTpery, oCOGEHHO eC/iM MOAE/ D CHATA B NPODHADL.

Bri6pas noaxoAfWHH HEraTHB, MOMECTHTE €ro B yBe/u-
YuTeIb H COpOeLHPYHATe HA 3KPAH YBEJHUHUTENS TaK »Ke,
KaK 3To jJeJsiaeTcd Npd OGbIYHOH nmeuaTH. Ecau Bbl nodb-
3yetech GOpMaTHOH MJEHKOH, npoeunpyemoe H306paxe-




HHE JOJXKHO HMeTb pa3Mepbl, HAEHTHUHbIE HCXOLHBIM.
MaeanbhblM THIOM AJAS WTPHXOBOro Gapenbeda sBasercs
aurorpaduueckas naedHka, rakaa kKak «Kopaaur», «Wa-
donaiti> u «Popmosut». [lpu paboTte ¢ HUMH CTOUT
M0Jb30BaTLCA MPOSIBUTENEM [JR JIHTOrpaHYecKHX mJe-
HOK, XOTAl 3TO He o6ssatenbHo. [lomumo mnpossuTens,
MPEAHA3HAYEHHOro AaA 06paboTKn  JHTOrpaHUeCcKHX
NJIeHOK, YIOBJETBOPHTEJbHbIE PE3Y/bTAThl faeT KOHTPAcCT-
HO paboTtawoului npossutenb «Koaak D « 11». Ecan Ha
[NlAHHOH CTaAMH Bbi HE CMOXKETE BOCMOJb30BATLCA JHTO-
rpadHuecKoll MJeHKOH, TNONONAeT BbICOKOKOHTPACTHAR
nosytonoBas njeHka tuna «Komak Kommepunsa Oprto»,
obpabaTeiBaemas B nposBuTesne «D « [1s.
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ToHoBbili Gapeabed GawHu «Bur
Ben» B Jlonaoue. Cnesa — opu-
rHHaJbHbIi HeraTHs, crnpapa —
rOTOBbIl OTNEYATOK, NOAYYEHHBIR
¢ nomouLbio «6ytepbpona» —
HEeraTHB-MO3HTHB.
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Orneuatrag YyAOBJACTBOPUTE/NbLHBIA NEpPBBHIH  MO3MTHB,
npucTynafre K NoJy4eHHIO KOHTaKTHoro Heratusa. [Tocse
TOrO KaK H MO3HTHB, H HETATHB OT(HKCHPOBAHbBI, NPOMbBITHI
M BbICYILEHE!, CJ0XHTe HX BMecTe. OHU CKJAAbIBAIOTCA TaK
XKe, KaK W B npouecce paboTbl Ha[ MONYTOHOBLIM 6apesib-
edpom. Cnerka CMeCTHTE TO3HTHB MO OTHOLIEHHIO K Hera-
THBY M CKpEIHT€ HX JIEHTOH CKOTY.

3artem ornevaraite 3TOT «6yTepOpol» (ayyule BCero
yepe3 YyBeJHUYMTENb) HA TPETbEM KYCKE IJIEHKH, a €eCJH
noxkesaere, To U Ha uerBeproM. llITpuxoBod Gapenbed
BLINIAAUT OueHb 3(PGEKTHO Kak NPH MO3HTHBHOH, TaK H
npu obpaTHO# neuatH. B 3aBHCHMOCTH OT TOro, 4TO BbI
XOTHTE NOAYUHTh, OKOHUATE/AbHLIH HEraTHB ACNAETCHA Ha
TPETbeM HJIH 4ETBEPTOM JIUCTE UTOPOTOrpaPHUECKOH NJeH-
k#. Oyenb 60/bLUOE 3HAUEHHE HMeeT MPHUMEeHEeHHe HA TPeTb-
el M 4eTBEepTOH CTaAMAX CBEPXKOHTPACTHOH IUIEHKH H
CreLHaNbHOTO NPOsIBUTENS 115 Hee, Takoro Kak «Konanurs,
«HUndopa» wnu «®opmoaut». Ecsim Ha nocsegHHX ABYX
HEraTHBax HeT MOJYTOHOB (@ HX TaM He [OJKHO ObiTb),
BhI6Op HOMepa OpomocepeGpRHOA GyMarH AAA OKOHua-
TEeJbHOr0 OTneyaTka O60JblIOr0 3HAYEHHA HE HMEerT.
Ecnn y Bac ecTb kakHe-TO COMHEHHs Ha 3ITOT cueT, AJs
rapaHTHH YeTKOH TrpaHUUYHOCTH NOAb3YHTECh BBICOKO-



W |y

KOHTPACTHOH «XecTkoit» ¢orobymaroin. Camo# mnogxo-
pauled 6Gymaroit oA wWTpUxoBod ¢ororpaduu  Oyaer
«Arda-Tesepr bpoBupa» Ne 6. Ecam Bam He yjpacres
NOCTATb 3TY CBEPXKOHTPACTHYl0O 6yMmary, YAOBJETBODH-
TeNbHble pe3yJabTaTbl MOXHO MOJYYHTb Ha Ja1060H CBepXx-
KOHTpacTHOW Oymare. B raase 2 npusoauTcss peuent
nposiutens «Komak D + 72», KOTOpbIM s MOJb3YIOCh B
pabore Haa OOJIbUIHHCTBOM MOHX IITPHXOBBIX (oTOrpa-
¢dui. DT0 — BbICOKOKOHTPACTHBIHA NPOABHTEb AN8 GPOMO-
cepebpanoit Gymaru.

Coaspusayusn

Metoa cONApH3AUHH — TaKXke Ha3biBaeMblit «3(deKToM
CafaTbe» — UCMOJB3YETCS U151 TONY4EHHST OKOHUATENbHO-
ro ornevyatka, H3o6paxXeHHe Ha KOTOPOM sABJseTCH dac-
THYHO HEraTHBHbBIM, @ YACTHUHO MO3UTHBHLIM. DTOT METOL
MOXHO HCNOJIb30BaTb BO BPEMA MeuaTH HJA B Xode
nposisientsi HeratHBa. OH COCTOMT B TOM, YTO 3KCIOHH-
POBAHHBI M YaCTHYHO MPOSIBAEHHbIH CBETOUYBCTBHTEJb-
Hbii MaTepHas NOABEpPraloT AeHCTBHIO CBeTa, MOCJAEe Yero
npouecc NposiBJAEHHA AOBOAAT A0 KOHLA H OTMNEYaTOK Ha

COJISIPHU3ALNSA
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Ltprxoeoit Gapensed. Opuru-
HaMbHbIA HEraTWs MOJY4eH Ha
nnetke «Arca-Tepept IF» ¢o-
Toannaparom «Poaneit-

tdaeke SL66» oB6bexTHBOM
«Ledc MNnanap», 80 mm, a 3atem
of6pa6oraH B TeuexwHe 7 MHUHYT
B nposgutene «D « 76» u oT-
neyaran Ha naexke «Kopanurs,
o6paboran B nposBHTene «Ko-
nanut». [lo3uTHs pasmepom
10X 12 cm 6blnt KOHTAKTHLIM
cnoco6oM nepeBeleH Ha APYro#
KYcOK mieHKkH «Kopanuts o
NposABJEH TakUM e 06pa3oM.
Heratus u nosutus ObijiH CO-
€/ HHEeHbl BMECTe C JNEerkHM
cMewleHnemM H300paXKeHHs,
CKpenaeHbi JEeHTOH CKOTU H uepe3
yBEAHUHTE/b OTNEYaTaHbl Ha
penposyKUHOHHOM MJeHKe pa3-
mepom 10X 12 ¢m (xoTR Ans
3TOrO BNOJHE noaowaa 6ul
Mo6as BLICOKOKOHTpACTHas
niaekka).
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.
doTobymare HaH NaeHKe PHKCHPYIOT, IPOMbBIBAIOT H CyLWaT
KaK 00bluHO. OKOHUaTe/bHbI pe3yabTaT B 3TOM Cjydae
npeacKa3aTbh JOBOJbHO TPYIHO.

CaMm 51 npeanouxTalo fAejaTb CONSIPH3ALHMIO HA HeraTHse,
a He Ha OTneyarTke, MNOTOMY YTO B MEPBOM CJiyyde KauecTBO
OKOHYaTe/IbHbIX OTNeuaTKoB nojyvaercs Jayuyue. OpHako
BTOpPOH Ccrnoco6 HMeeT CBOH IPEUMYLUECTBA;, €CJAH BacC
He YAOBJETBOPSET T[OJY4YeHHbI pPE3yJabTaT, Bbi MOXeTe
clleJaTb HOBbLIE OTMEYATKH, MPH 3TOM He GOSCh HCMOPTHTH
uenHoli  HeratuB. CoJ/IAPH3OBAHHbIE OTNEYATKH PEIKO
NOJYUYaOTCA TAKHMH YAAYHbIMH, KAK OTIEUATKH, NMOJYYeH-
Hble C COJISIPH3OBAHHbIX HeraTuBoB. OAHAKO CcHavana
napaiTe pacCMOTPHM METOA COJSAPH3AUHH NPHMEHHTEJNbHO
K ¢OoTONneyaTH.

HekoTopble 06beKTh CheMKH MOJydaloTesl Ha CONAPH3O-
BAHHbIX CHHMKax OCOGEHHO yJa4yHO; B HX YHCJO BXOAAT
neHd3a)XH, oCO6EHHO C AEPEBbSIMH, a TaKXKe€ LBETbl, JHCT-

Ba. Bbi6paB HeraTHB S TNOJIYYEHHS COJISPH3OBAHHBIX .

OTMeYaTKOB, CHauaJja cjaefyeT Ha HeGOJNBLIMX KYyCOUKax
dorobymaru OnpeiesHTb BPeMsi IKCNOHHPOBAHHUs, KaK B
CTaHAApPTHOH ¢poToneuaTH. JonycTum, uto ANA NOJYUYEHHS
Ka4yeCTBEHHOr0 OTneyaTka Ha ¢porobymare HyXXHOro Bam
HOMepa BpeMs 5KCMOHHPOBaHHA A0KHO 66T 30 ¢. Tenepp
HYXXHO CcIenaTb MpoGHble OTNEYAaTKH METOAOM COJApH3a-
UHH, 3KCNOHHPYA HX B (doroyBesnuuTene B TedeHue 30 c.
HJH H3MEHHB BpeMsl IKCMIOHHPOBAHHA B CJayuyae HeoOXo-
MHMOCTH.

[lposiBasiiiTe OTNEUaTOK KakK OGbIYHO (MPH KPacHOM cBe-
te) B Teyenue 30 c., UM 10 TOTO MOMEHTA, KAK NOCTPOEHHe
H306paKe€HHs MOYTH 3AKOHYHTCSH, BKJIHOUMTE HA HECKOJbBKO
CeKYH/ CBeT B J1a60paTOPHHU, BHIKJIOUKTE ero ¥ Npoao/Kail-
Te NPOsiBJEHHE NPH KPaCHOM cBeTe. B HeKOTOpbIX cayvasx
MOXHO TaKXXe IMpPOA0JKATh MPOSIBJIEHHE H TNMPH OOLIYHOM
csete. Pesynbprar consipHsauMH TpPyAHO NPeAcKasaTh, HO-
TOMY 4YTO OH 3aBHCHT OT MHOTHX qbaxfopos: BpeMEHH
IKCNIOHHPOBAHHA, SPKOCTH cBera B JabopaTOpHH, Bpe-
MEHH NPOSBAEHHS MPH KPACHOM H OGbIYHOM CBETE, aKTHUB-
HOCTH MPOABHTENS, H T. A. [IpaKTHYECKYI0 METOAHKY MOX-
HO BbIpab0OTaTb TOJbKO 3IKCMEPHUMEHTHPYA B YCJIOBHSAX
Bailed 1abopaTopMH M Aenas COOTBETCTBYIOHINE 33MHCH
Ha 6yaywee. Bce 370 mMoXxeT nokasaTbcsi OYeHb CJOXKHbBIM
M 3alyTaHHBIM, HO Ha CaMOM JeJe [ocje HeCKOJbKHX No-
MbITOK MHOTHE TPYQHOCTH H MpPENsITCTBHS HCUE3HYT.

Yr1o6bl COXPAHHTb LEHHbIC HETAaTHBLI, PeAKYIO ChEMKY, 5l
6bl peKOMEHJ0BaJ (MpH COMAPH3ALUKH HA HEraTHBaX, KOTO-
pyIo fl IPEANOYHTAIO APYTHM METOJaM) MoJib30BaTbCs AY0-
JuKaTaMH HeraTtHBa. CaesnafiTe HH3KOKOHTDACTHBIH OTne-
4aTOK C OPHrHHA/la HeraTHBa, KOTOPbIH Bbl BbiGpaju AJs
COJIIPH3ALHH, H C 3TOTO OTNEYAaTKAa NOJyuuTe AYOJIHKAT Ha
¢opmaTHOH nseHke. §1 Obl Aake NpeasOXKHJ H3TOTOBHTH
HECKOJIbKO NYO/NHKAaTOB NpO 3anac, Ha cJy4aid Heyaau.

COJIAPU3ALIMSA
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PesyabTar npouecca cosspu3a-
WK (HHxHHA cuumok). OGpa-
THTE BHWMaHHE Ha XapakTep-
HbIE YEPHbIE JTHHHH B MECTax pes-
KOro mepexona or OAHOrO TQHA K
apyromy. Coaspusaumns 6eina
caefaHa Ha AybGanKaTe Hera-
THBA, NONYYEHHOrO C OObIYHOH
dororpadin (BepXHHHt CHHMOK).
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ITH 3anacHele AyOJ/b-HEraTHBbl — 3KCIIOHHPOBAaHHbIE, HO
HeNpOABJEeHHble — HYXHO [Aep)XaTb B MNJOTHO 3aKPbIThIX
CBETOHENpPOHHILAeMbIX KOPOOKax HJIH KOHBepTax. TakuMm
06pa3oM, OPHrHHAJbHbIH HETATHE OCTAeTCsl B COXPAHHOCTH
H C HErO BCErja MOXHO HaneyaTaTb oObluHble poTorpaduy.

[TposiBasiite HeraTHB B BaHHOYKe B aGCOMIOTHOH TeMHO-
T€ B Te4YeHHe MPHUMEPHO OJHOH NATOH MNOJHOTO BPEMEHH
NPOSABJEHHUS, 3aT€M, NO-NIPEKHEMY B TEMHOTE HJH BKJIOUHB
caabbli KpacHbli cBeT, G6BICTPO NpPOMONTE €ro B MPOTOY-
HOH BOJe H MOJIOXKHTEe HEeraTHB 3MYJbCHOHHOH CTOPOHOI
BBEPX Ha KYCOK TEMHOTO KapTOHa, BKJIOUMTEe B Jaboparto-
puH CBeT CeKyHA Ha nAaTb. BBLIKJIIOUHB cBeT, Onycrure
HEeraTHB B NpPOFBHTENb H NpOAOJKaliTe npossjeHHe. Tak
XKe, KAK H TIPH COJISIPH3ALHH OTNE4YaTKOB, OKOHUATEJNbHBIH
pe3y/ibTaT 3aBHCHT OT MHOT#X (DAaKTOpPOB, BKJIIOYAS BpeMs
NepBoOro MNposiBJEHHS, BPEMS MPOMBIBKH B MPOTOUHOH
BO/I€, MOUIHOCTb HCTOYHHKA OOGbIYHOrO cBeTa B snaboparo-
pMH H pacCTOIHHE A0 HEro, a TaKXe OT COOTHOLWIeHHS
MEXJY BPEMEHEM NepPBOro H BTOPOrO NPOSIBJACHHSA.

Ilpu consipu3aunu »KenaTejbHO BbIpa6oTaTb oOnpefe-
JIEHHYIO MeTOAUKY. 151 3TOro HY)KHO JeJlaTh COOTBETCTBY-
IOUIHe 3aMHCH B XOA€ H3TOTOBJIEHHS NPOGHBLIX OTMNEYaTKOB.
XapaKTepHbIM HEJOCTATKOM METO/1a CONSIPH3ALUH SABASETCH
TO, UYTO MNpeACKAa3aTb OKOHYaTeJbHbIH pe3yJbTaT BcCeria
TPYAHO: 04Ha (oTorpadus MOXeT paaoBaTh a3, apyras
BBINISIAMT HEB3PAuHOH H /aXke YPOLJHBOM.

Peruxkyaayus

Petnkynsauusa npeacraBasier co6oii ewie OAHH OCOObIH
npueM ¢ororpadHH, rie peKOMEHAYETCHA MNOJIb30BATbCS
KonHeH HeraTHBAa, MOCKOJIbKY 3/4€Cb HEBO3MOXHO JOOHTb-
CAl )KeJaeMblX pe3y/bTaTOB B MPOUECCE MeYyaTH.

[To cytu nena, nmpouecc peTHKYJAUHH 3aKJIOYaeTCs B
TOM, UTO 3MYJbCHOHHBIH CJIOH DJ/IeHKH CHavaJsa pasbyxa-
eT, a 3aTeM COKpallaeTcs, B pe3y/bTare 4ero Ha ILIeH-
Ke 006pa3yloTcs YYacTKH, HANOMHHAIOLHE CMOPLICHHYIO
pacTpeckaBlWylOCcs KOXY. Pasmep Kaxiaoro peTHKYJHpO-
BAHHOr0 y4acTKa 3aBHCHT OT LeJIOro psiia MPHUYHH, B TOM
YHCJE H OT CTENEHH YBEJHUEHHS OTneyaTka, MoJydaemoro
C PeTHKYJHPOBAHHOTO HeratHsa. K mpHmepy, €C/H yBeJH-
YEHHIO TMOMJIEXHT JHIIb HeGoJsblias Moulaib, 3hdexr
noayuaercs Gonee 3aMmeTHoiM Aaa raasa. Hpyrod nepe-
MEHHON BEJHUYHHOH SIBJAETCH TNPOLOJIKHTENBHOCTL (PHK-
CHPOBAHHA JIKCNOHHPOBAHHOH MJIEHKH H KOJIHYECTBO MY-
O6uabHOro BeulecTBa B Qukcaxke. Elle oaHuM (dakropowm,
BJAHAIOWHM Ha pe3yJbTaThl PETHKYJALHH, CJHYXKHT THO
NJEHKH, HCnosb3yemoil 1l 3Toro npouecca. Boobiue,
npeacKasaTb KOHEUYHbIH pe3y/bTaT pEeTHKYASLHH OYeHb

PETHKYJIALHNSA
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TpyaHo. Bosee Toro, cywecrByeT gaike. OmacHOCTb, 4TO
3MYJbCHOHHBIA CJOH HCUYe3HEeT BOBCE H OCTAHETCA JHUIb
OJHAa OCHOBA MJEHKH, HAa KOTOPOH, KOHEUHO, HE MOXEeT
ObITb HHKAKOro H3o6pakeHusi. YToObl He HCMOPTHTbL He-
raTHe, COBETYIO NMOJNb30BAThCS KOMHEH HJAH MeHee BaKHbIM
u3 ay6aei.

1A peTHKYJIfUHH 4acTO NPHMEHSIOT POJIMKOBYIO IJIEH-
Ky, XOTSl 1OOHTbCA ycnexa npd pabore ¢ HeH ype3Bbi4aiHO
TpyaHo. Mcxonss M3 COOCTBEHHOrO OMbITa, MOTY CKa3aTh,
4TO Ja)ke Ha (POpPMATHOH NJeHKe cedyac He TAK-TO Jerko
NpOBECTH DPETHKYJAALHIO, TMOCKOJbKY 3MYJbCHOHHbBIH CNO#
CHJAbHO 3aaybseH B npouecce MNPOH3BOACTBA, H HYXHO
npuberatb K 4Ype3BbYAfHbIM MepaMm, YTOGbl 3aCTABHTb
ero pa3fyxaTb H CXXHMaTbCA.

Perukynsiunss npuMeHuma B GOJbIIHHCTBE KAHPOB
¢ororpacduy. OaHAKO Jydile BCEFO CMOTPATCH PETHKYJIH:
pPOBaHHble CHUMKH OGHaXEHHOTO XeHCKoro tenaa. dddexr,
aHAJNOTHYHBIA PETHKYALUH, NOJYYAETCR TAKXKE C TOMOLUBIO
Teveli DBen JI35, WM Tak Ha3biBaeMblX MEXaHHUYECKHX
TeHell, O KOTOPbIX 1 paccKa)y aajblie. OaHaKo AJs TOro
4yTOGbl MOJNYYHTh HACTOALLYK PETHKYJNALHIO, PALYIOILYIO
rnas, HY»>XHO H3PSALHO MOTPYAHTHCS.

YT1o6sl MAaKCHMAJbHO OGJErYHTb [es0, MoJb3yHTeCch
NJIOCKOH TJEHKOH AJA KOMHpoBaHusl, Takofi kak «Koaak
Kommepwnsa Opro» uan «Komak TI'pasiosp. [lo3utus».
Ecau Bl NpHMeHseTe ApYrylo MIEHKY, NpeanouTHTeb-

‘'Hee, uTOGbI €€ OCHOBa 6blyia aLleTaTHOH, MOCKOJIBKY OCHOBA'

MHOTHX TIJIEHOK, HApHUMep «JCTap», He COKpAallaeTcs fnpH
PETHKYISALHOHHOH o6paboTke. Boabuiyio nomoub okaxer
BaM H NpPOCTOH (DHKCa>X, He MMEIOWHHA Ay6sALIMX CBOHCTB.
MOHO MOJIL30BATbCA M KHCJbIM (DHKCAXKeM, HO KHCJI0Ta
OKa3biBaeT Jerkoe Ay6silee BO3JA€HCTBHE HA 3MYJ/BCHOH-
HblH csoft maeHkH. [losromy Jayuwme Bce-takd paboTaThb
C MPOCTBIM THNOCYJAbPHTOM M (HKCHPOBATH- IMIEHKY Kak
MOXHO GbicTpee. [Insi GHKCHPOBaHHA NMPOSABAEHHOH MJIEH-
KH HYXHO BpeMEeHH B ABa pa3a OoJbiue, yem Tpebyercs
ISl yCTpAHEHHSA ¢ Hee MOJIOUHOro najera. Ha sTto#t craanu
MOXKHO MPHCTYNATb K MPOLECCY PETHKYJSLHH.

[Mocne ¢GuxcHpoBaHHSA caeAyeT MPOMbLITb MJEHKY B NpO-
TouHo#i Boje. [onyckaercs BLICYywWHBaHHE TNJEHKH TrocJe
NPOMBIBKH H TOCJEAYIOLlee YBAaXXHEHHE ee Nepe Hayaaom
PETHKYJSILHH, HO JyUlle BCe-TAKH OCYLIECTBJATHL Npolecc
HEMpepbLIBHO, T. €. He XKJaTb II0Ka TJeHKa BbICOXHET.
PekoMeHayeTc TaKke NpHKPENHTb KYCOK ¢opMaTHON
¢oronseHkH OyJaBKOH WIH KAKHM-JHOO APYTHM YI€pXKH-
BalOWHM npucnocobiaeHuneM. [ToMHHTE, YTO 3MYJILCHOHHBIH
CJIOH nyieHKH OyjJeT NoJBepKeH BeCbMa HHTEHCHBHOMN 06pa-
60TKke W 11000€ NPHKOCHOBEHHE K HEMY MaJibLlaMH MOXET
CBeCTH Ha HeT Bcio pabory. Eciu y Bac HeT cneuHainbHbiX
3aXXHMOB AJISl MJEHKH, TPOKOJIHTE ee B Yrjay N0 NMPOABKH
H NpoAeHbTE€ B MPOKOJIOTOE OTBEPCTHE AaHIJIHHCKYIO Oy-



JlaBKy, 4TOGbl He KacaTbCs MJIEHKH nasapliaMd. Bam noua-
NO6GATCA 1B BAHHOUYKH — OJHA [JA ropsued W Apyras
38 XoaoAHOH Boabl. Pa6ora Oyner npoayKTHBHee, echu
XOMONHASA BOAA, KOTOPOH BB NMOJb3yeTeCh, AMEET OUeHb HH3-
Kyl TtemnepaTtypy. Ecau 370 HEBO3MOXHO, mpHaeTcs no-
BTOPSATb OJHH H Te K€ ONepauHH HEeCKOJbKO pas, Tak
KaK 6e3 3Toro Heab3st 106HTbCA ycnexa. OueHb aKKypaTHO
NMOMECTHTE MOKPYIO MJIEHKY B BaHHOUYKY CO CPaBHHTEJbLHO
ropsiuedl BOAOH U MOAEpI)KHTe ee B 3TOH BojAe MPHOJIH3H-
TEeNbHO MHHYTY. 3aTeM BbIHbT€ MNJIEHKY H MOMECTHTE €e B
BAHHOYKY C XOJOAHOH BOAOH TO)Ke NpPHOJU3UTENbHO Ha
O0HY MHHYTY. YeM Boaa xosofHee, tem Jyuule. HMaeanb-
Hasfl TeMneparypa BOAbl B 3TOM CJly4yae — YYTb Bbillle TOYKH
3amep3aHusi. BbiHbTe nN/eHKY H3 BaHHOUYKH H TMOBTOpPHTE
o6e onepauud, He 3a6blBasg Npu 3TOM, YTO OAQHA BOJA
LOMKHA ObiTh ropsiyasi, Apyrasi oueHb xosoaHas. Xouy
elle pa3 npelynpeauTb Bac, 4TO MPH 3TOM 3MYJbCHOHHBIH
CJOH nyIeHKH 6yJeT BecbMa HENpPOYHO NepXKaTbCs Ha OC-
HOBE, H HE HCKJIOYEHO, YTO OH MOXKET OTCJOHTbCH.

Ha rnas 6biBaer rpynHo pa3o6parb, AOGHAMCH JH Bb
XKeynaeMoro pesysabrata. B 3TOM [0 HEKOTOpO# cTeneHH
BaM TIOMOXeET MOLLHO€ YBEeNHYHTENbHOE CTeKJO. 3HauH-
TeJbHblE H3MEHEHHS MOTYT TaKXXe MpPOH30HTH BO BpeMs
CYWKH, B UYaCTHOCTH B (opMe H pa3Mepax CTPYKTYpH!
petukyasuud. Koraa Bbl y6eaurech, 4TO HEraTHB Bac
YAOBAETBOPSIET, TO €CTb JAOCTHIHYTA HYXHaf CTeneHb
PETHKY/ASILMH, €ro MOXHO cyWwHTb. HyxHO oueHb BHHMa-
TeJIbHO CJEAHTb 32 TeM, YTOObl BO BpPeMsl CYLUKH H3 3MY.b-
. CHOHHBIH CJIOH MJIEHKH He MoMnaJja nblib. X04y OTMETHTb
TakXke, YTO Ha nocjegHed CTaAHH OMHCHIBAEMOro npouec-
Ca HeraTHBbl COXHYT 3HA4YHTE/NIbHO MAOJbLIE, 4YeM MpH
06blyHOH 06paboTke. MHe mnonmagaaHch MJEHKH, KOTOpble
MOJIHOCTBIO BBICHIXAJIH JIHWDb Y€pe3 NATb YacosB.

Ecan smynbcusi He BBITATHBAeTCS M He COKpallaeTtcs,
HaJ0 MONbITATbCA CMSLUHTb 3MYJbCHOHHBIA cjoii. [locae
NPOMBIBKH IJIEHKH H A0 NOMELIEHHS ee B BAHHOUYKY C Tro-
psiuedl BOLOH ceNyeT B TeUeHHE HEeCKOJbKHX MHHYT obpa-
6aTbiBaTh ee PACTBOPOM IIHTbEBOH CONbl CpPeAHeH KOHLEHT-
paunu. Eme nyuwie Henoab3oBaTh Aa8 3TOH UeNH pPacTBOp
YIJIEKHCJIOTO HaTpHs (OAHA YacTb MOPOLIKA HA JAeCsTb
yacre#t Bojbl). CMbica noa06HOH 06pabOTKH 3aKJI0UaeTCsA
B NOArOTOBKE 3MYJbCHOHHOTO CJOSl K PETHKYJSILHH.
YnomsaHyTHI pacTBOp cMsiruaeT 3MmyJabcHio. JKenaTenbHo
nocje 06pabOTKU TNJEHKH pacTBOpOM ObICTPO MNPOMBITb
€e B BaHHOUYKE C YHCTOH BOJOH.

Pasauuneie 8udol AuHelinoz0 noCTpoenusn

CywecrByer 60JblI0e pa3HoOO6pPa3He . JHHEHHBIX TOCTPOe-
HHiA. [Ie ACTBHTEbHO C MOMOIUBIO CNIeHAJBHBIX ONTHYECKHX

PA3JIMYHbIE BUIbI
JIMHEAHOr O MNOCTPOEHUSA
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Hcxoanan dororpadus

Obita CAENana HA YepHOM (OHe,
oTneuaTtok Ha Gpomocepebpsa-
HOW ¢oroOymare 5bl1 nmepecHAT
Ha pOJHKOBYIO njieHky «HP,»
C NOMOLLbIO ABYXOGBEKTHBHO-
ro annaparta «Poaneiidaekcs.
C wueratuBa Ha nieHke «HPg»
¢dopmatom 6X 6 cm 6bia no-
Jly4eH MEeTOLOM YBeJNHUEHHS
no3uTHe Ha naerke «Konanuts
dopmarom 10X 12 cM; oH 06-
pabarbiBaicsi B TOHKOLITPHXO-
BoM npossuTese «Koxanur».

C no3uTHBa B CBOW Ouepeab
6bil MOJYUEH KOHTAKTHBIM CNO-
co60M HeraTHB (CHMMOK B UEHT-
pe). mpH 3TOM TaKxKe HCAO/b-
3oBanach NaeHka «Koaaant» u
TOHKOWTPHXOBOH MPORBHTED.

C 3TOro WTPHXOBOro HEraTHsa
W 6blM MONYYEH CHHMOK, NPH-
BENCHHbIH BHH3Y.
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9KPaHOB H3 JyI000ro MOJYTOHOBOrO HJH MOJYWTPHXOBOrO
OpHTHHAJIa MOXHO CA€JaTb TOHKOIUTPHXOBOH OTNEYaTOK.
IT0 03HAYaeT, UTO C MOJYTOHOBOrO OPHIHHANA MOXHO I0-
JYYHTb OTNEYATOK, HANOMHHAWOWMHH TMOJYTOHOBYIO pe-
MPOAYKUHIO, TOrZa Kak HAa CaMOM [ieJle OHa MpeAcCTaBAser
cOo00# pacTpoOBYIO PENPOAYKLHIO, TO €CTb TAKYIO, Y KOTOPOH
UMCTBIW LITPHX CMOTPHTCH Kak noaytoH. [lpoueccwt mno-
NOGHbIX MpeBpalleHtil Upe3BbIUAKHO CJOXHbI, W  HX
00bACHEHHE He BXOAMT B 3ajauy AaHHOH KHUru. Tem He
MeHee €CTb W Apyrue Qopmbl JHHEHHBIX NOCTPOEHHIH,
NoJlyueHHEe KOTODbIX He TpebyeT NpHMEHEHHS CrelHab-
HbIX 3KpaHoB. O Takux GopMax JuHeHHbIX Npeo6pa30oBaHUiI
A W cobupawch noapobHee pacckasaTb B 3TOM pa3jeJe.

OnHMM H3 BHOOB YIOMSIHYTHIX JIHHeHlHbIX npeo6paso-
BaHHH fABJAETCHA Tak HA3blBaeMbld npouecc BbiGesHBaHHSA,
HECMOTPS Ha TO, YTO HAa CaMOM JeJlé HHKaKoH OTOe/KH

He HPOHCXOMHMT.
[nsi npeBpauleHdsi NOJYTOHOBOrO OPHrHHAJAa B LUTPH-

XOBOH OTMEYATOK MOXHO MOJAb30BAThCS ODHIHHANbHbIM
HeraTHuBOM MU ero Ay6ankatoMm. [lockonbKy opurunan
He MpPHXOLMTCS MOJABEPraTh Kakoi-1H60 MOBTOPHOH ofpa-
60TKe, HET OMAacCHOCTH €ero MOBPEeXAEeHHHA, KaK 3TO ObiBaer
npu coasipusauuu (cm. crp. 163) uaAH  PeTHKYAALMH
(cMm. ctp. 167). EcTb uenbit paa cnoco60B OCYLLECTBACHHS
nofo6ubix npeppawleHdil. ONHH M3 HHX OTHHMAIT MHOrO
BpEMEHH, [pYyrHe — CPaBHHTeNbHO nNpocThl. Kakum Obl
MEeTOJOM Bbl HE NO0JIb30BAJHCb, KOHEUHOH LEJNbI0 BCEria
LOJDKHO OBbITb NOJYyUYeHHE OTReyaTka Ha Gymare HJH MNJeH-
Ke, COCTOSILero H3 Y4aCTKOB €aMoro MJOTHOIO YEPHOTO
usera H camoro uucrtoro Genoro. Ha okoHuartenbHOM
NO3HTHBE He AOKHO OblTb I[OJYTOHOB, MOCKOJbKY IpPH
HCMOJb30BAHUU TAKOrO MO3HTHBA A/S H3[OTOBJIEHHA TOH-
KOLITPUXOBOIrO KJ/HLE AJNR MOCJAeAYIOLIero penpoayuHpo-
BaHHA JI0OG0H HENJIOTHbIH Y4acTOK NPOCTO He 6yleT BHAEH
Ha penpoOnyKUHH.

B KauecTBe MpefOCTOPOXKHOCTH PEKOMEHAYeTCs Ha Kax-
JIOH CTaJHH Mpouecca NnoJb3oBatbhes ocaaburenem Papme-
pa, 4Tobbl yoa/HTh Bce HeHy)<Hble TOHA. [lpouecc ocnab-
JEHUS He NOJKEeH JAMTbCH GOsbllie TPHAULATH CeKYHI NpH
temnepartype 20°C. B npoTHBHOM cayyae MOXKeT nocrpa-
parb o6lWAas NJOTHOCTb MO3HTHBA HJHM HeratuBa. Bupa
IITPHXOBOI'O NpEBpALLEHHst, O KOTOPOM A COOHpalOCh pac-
CKa3aTb, HEMHHYEMO TEPAET pPacTPOBYIO XapaKTEpPHCTHKY,
MPUCYLIYIO MEPBOHAUYANbHOMY [OJYTOHOBOMY HErdTHBY.
[lpu TwarenbHoit padoTe yaaercss COXPaHHTb 3HAUHTE/b-
HYIO 4aCTh MOAPOGHOCTEH H300DpaXKEHHs], HO BCE NMPOMENKY-
TOUHbIe Cepble TOHA OPHTHHAJa HcuedaloT. OJHAKO HYXHO
clenaTh BCe BO3MOMHOE A (QHKCAUHH JNO60ro cpeaHero

ToHa. §l ybeausicd B TOM, UTO NJEHKH, HMEIOLLHEe HH3KYIO
KOHTPaCTHOCTb, Takue Kak «Madopa HIl4» un «Kopak

Poitan X Tlau», Gosblie BCero MoAXOASIT B TeX Cayuyasix,



KOrjga Bbl PELUM/H MOJNY4YHTb JHHEHHOe rnpeobpa3oBaHHe
HMEHHO C TOY NJeHKH, Ha KOTOpoil Aenancs cHWMoK. [laxe
€CJIH OTNEeYaTOK NMPOCTO KOMUPYETCH HA OJHY H3 3THX MJje-
HOK, OKOHYaTeJbHbIE€ Pe3YyabTaThl ObIBAIOT OYEHb XOPOLIHMH.

JINA noAyueHHs HEraTHBA CPAaBHHTEJbHO HH3KOU KOHT-
PACTHOCTH HY)KHa Gosibllas 3KCMO3HUHMA HAH Aaxe nepe-
nepxka. [lociennsss o6pasyer 3epHUCTOCTb, H, €CJAH BbI
3aayMaJsii poTorpadHIo ¢ KpPynHbIM 3€pHOM, 3TO OYAET BaM
TOAbKO Ha pyKy. [lo XKesaHHIO MOXHO [e/aTb «MSATKHE»
H «KECTKHe» oTrmeuaTkd. Uem KpyrnHee 3epHO, TeM CHJbHEE
obwHil 3ddekT Manoll KOHTpacTHOCTH, H HaoGopot. [lpu
JIOObIX KOHEUHBIX pPe3yabTaTax JOJKeH MOJHOCTBIO OTCYT-
CTBOBATH MOJYTOH. DTO YCJIOBHE BCETAA MOXKHO MIPOBEPHTh,
NMPOCMOTPEB MYyHKTHDHBIH DHCYHOK 4epe3 YyBeJHUMTeNbHOE
CTEKJ/IO, KOTODOE MOMOXKEeT BaM JIerko OGHAPYKHTb MaJjed-
uwee nposiBjieHue ToHa. B cayyae HeOGXOAMMOCTH MOXHO
yCTPaHHTbL ero ocaabutenem Papmepa.

51 y:Ke roBOpHJ, 4TO, €C/M BAM HYXKHbl MsATKHE HoTOrpa-
(HH, HCNONB30OBAHHE BbICOKOUYBCTBHTEJIbHLIX MMJIEHOK daeT
YAOBJETBOPHTE bHbIe pe3ysbTaTthl. EcTh U Apyro# cnoco6,
0COGeHHO yaoOHbBI# B TeX CJayuyasx, KOraa Bbl KomupyeTe
otneuaTok. [IpaBna, TOT Ke MeTO[ BMOJHE MPHIOAEH H B
npouecce camoit cbeMku. Uem pasblue doTorpad HaxoAuT-
cfl OT 006'bE€KTA CBEMKH, TEM MeJibue MOJYUYHTCS H300paxe-
HHe Ha NJeHKe W Tem GoJbule norpebyeTcs yBEJHYHBATb
€ro BO BpeMs Npoliecca npeBpallteHus. ITo, B CBOK o4yepesb,
npHBeaeT K 00pa30BaHHIO 3€PHA H K CMATUYEHHIO TEM CaMbIM
of6ledl KOHTPACTHOCTH IUTPHXOBOro ornedatka. Kako#
OTNEYATOK Jyulle — «MSATKHH» HJIH «KECTKHH»? 10 —
aeJjo BKyca. ORHaKO BCera MOXHO 3apaHee NpefyCMOTpPeTh
MoJlydeHHe TOrO HJH MHOTO HYXHOrO BaM pe3y/abTaTa.
Kpome Toro, HecMoTpst HA TO, 4yTO GOJNBLIHHCTBO doTOrpa-
$OB CTPEMATCA CAEJNATb TOHKOIUTPHXOBOH OTMEYATOK Ha
dorobymare, He MeHee YIOBJIETBOPHTENbHbIE Pe3y/bTaThi
AOCTHTAIOTCA M HA TUIEHKE, eC/d, HanpHMep, BaM fOHAJ0-
6ATC1 NIHATNO3HTHBBl HJH Chalibl, KOTOpble Bbl cOGHpae-
TE€Cb AEMOHCTPHPOBATb C MOMOUIBK MPOEKUHOHHOTrO ¢o-
Haps.

OfHHM H3 OUeHb TPYAOEMKHX H LOPOTOCTOSILLUX METOLOB
JIHHEHHOro npeo6pa3oBaHUA SBJSETCH KOMHPOBAHHE IO-
JIYTOHOBOTO OTNEYATKA HAa MJEHKY BLICOKOH KOHTPACTHOCTH,
Hanpumep Ha dopmaTHyio niaeHky «Konak Kommepluwan
Opto» (o6pabarmBaercs B nposiButese «Komak [ « 1),
a TakXe Ha MaJIOYyBCTBHTEJbHYIO POJHKOBYIO IJIEHKY,
Takyw Kak «<Madopa IMan F» (35 mm) uwan «Uadpopa FP4»,
H 3aTeM HEOJHOKpaTHOe NMOBTOpEeHHe 3TOH ONepauHH A0 Tex
nop, MOKa OKOHYATeJbHO HE HCUE3HET TOH Ha OTreyarke.
Ecan y Bac nOAY4YHTCH AeHCTBHTEIbHO «)KECTKHIi» HeraTus,
_ C HEero MOXKHO MevaTaTb Ha «CBEPXIKECTKOH» 6pomocepeb-
psiHoH Gymare, Taxkoil Kak «Arda-I'eBepr Bposupa Ne 6»
umn «Kopanut», cneunasbHO npefHa3sHAuYeHHOH A Bbl-
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noJjHeHHs rpaduueckux cortopabor. B pesyabrate sroro
MeTO0Ja OKOHUYATe/bHbIH OTNEeYaTOK MOJNY4aeTcsi aBCOMIOTHO
rpaHYHbIM, HO OCYUIECTBJIEHHE JHHEHHOro npeobpasosa-
HHSI TAKHM CNOCOOOM HE NPHHOCHT AOCTAaTOYHOI'O YAOBJIET-
BOpeHHs QoTorpadam H3-3a MHOrOYHCJAEHHOCTH CBA3AHHBIX
¢ HUM onepauHi. [la  KoHeuHble pPe3yabTaThl 3TOrO MeTO/a
OTHIOAb He BCeria panyioT riaas.

'opa3ao yno6xee neyataTh OPHTHHAABHBIA HEraTHB HJH
AYOJHKAT KOHTAKTHBIM CIIOCO60M HJIH Uepe3 yBeJHYHTENb
Ha JHTO(hOTOrpaHUecKyl0 NJEHKY, TaKyo Kak «Koaaaurs,
«I'eBasuT» uan «Popmoants (mMapka autodororpaduuec-
KOH nyieHKH He umeer 3nauenusi). Ha 3tom 3tane paborwl
Bbl MOJIYUHTE BBLICOKOKOHTPACTHbIH AHano3utus. [lpu BbI-
NOJIHEHHH NaHHOH onepauuyu PYKOBOACTBYHTeCH YKa3aHHeM
$HUPMBI O TOM, B KAKOM nipossuTese o6paGaThiBaTh NAEHKY,
yTOObl NOBGMTHCH HaWBBICIIEH KOHTPAaCTHOCTH. Ecau opwu-
FHHAJbHBIA HeraTHB WJM €ero Jy6JHKar AOCTaTOUHO Mal,
Hanpumep 35 MM, YBeJMUHB €ro, CKa)eMm, A0 pa3MepoB
10X 12 cm, Bbl go6beTech «3€pHA» HAH MYHKTHPHOTO PH-
CyHKa, a 3T0 XOpowo AJs1 GOJbIIHHCTBA rpadHUYHbIX
paboT, NOCKOJNbKY B TakOM BHJE OHH Jydulle CMOTPATCH.
Ecan TpebyeTcs «XeCTKHH» pe3y/ibTaT, NpeAnouTHTeNbHee
clenarb elle ONHMH NepexoA. 34eCb, KaK H BO MHOTHX
KaHpax # npuemax ¢otorpadHu, peraiiiM (GakTopoM
ABJsieTcd BKyc ¢ororpada. Has aavnoro npuema ¢oro-
rpaguu 60ablIOE 3HaYeHHE HMeeT No3HTHBHAsA craaus. [lo-
3TOMY HYXHO pa6oTaTh OYEHb TLLATEJbHO, YTOObI NOJYUHTD
THN [AHAMO3HTHBA, OTBEYAIOLHH BalleMy 3aMblicay, MoO-
CKOJIbKY HMEHHO OH H onpeje/sieT KOHedyHbll pe3y/bTar.
Ha6paBwHchb onpiTa Ha JAHHOM 3Tane, Bbl JIETKO CMOXKeTe
YCTaHOBHTb, NOOHJIHCb JIH Bbl )KeJIaeMOro pe3y/brara.

Tenepn aaBafiTe NpeanoOJIOKHM, UTO Bbl LOGHAHCH BbIC-
I1ero KOHTpacTa Ha MO3MTHBE, MOJYYEHHOM Ha JHTO(O-
TOrpaHUECKOH MJEHKE, XOPOLWEro «3epHa» HJAH NMYHKTHD-
HOTO PHCYHKAa Ha HeM H COXPaHeHMS MAKCHMyMa aeTajel
Ha ero CBeTOBbIX NATHAX. Paboras ¢ AHTOGHOTOrpadHUeCKH-
MH MaTepHaslaMH, HYXXHO 3HaTb, YTO Ha COJNbLUHHCTBE H3
HUX NpH NPaBHABHON BblzepxkKe H temneparype 20°C kak
NPH KOHTAKTHOM, TaK H MPOEKLHOHHOM CIOco6e nevar,
H306pakeHHe NosiBJAsieTCA NPHOJH3HTENbHO uepe3 COPOK
cekyna. [Tocne 310ro cpoka HayuHAET PE3KO YBEJNUUHBATDH-
¢ MJAOTHOCTL. OnTHMa/bHOe BpeMs 06pabOTKH 3aBHCHT OT
MAapKH JuTorpaduueckod naeHkd. B kakno#h ynakoBke
UMEeTCs HHCTPYKUMSA, U nepes Havyalom paboThl HeoOXoau-
MO XOpOLIO O3HAKOMUTBCS C JAHHBIMH O ee CBOHCTBaXx.
He 6yner npeyBesnueHHeM CKa3aTk, UTO KOHEYHbIH Pe3yJb-
TAT BO MHOTOM 33aBUCUT OT KauecTBa no3utusa. YTobn
NPaBHJbHO ONpEEHThb CTeNeHb €ro NpOSBAEHHOCTH, HYX-
HO MPOCMOTPETb BJAXKHbIH HJIH CYXOH AHANO3HTHB HA 6e/IoM
doHe. Takum GoHOM MOXKET CAYKHTL aHcT Gesoir Gymarnu
niau crena. He Hano npucaousitb X HEUM nieHky. [lepxure



€e Ha pacCTOSIHHH HEeCKOJIbKHX CaHTHMeTpoB. TaK Bbl CMO- PA3JTMUHBIE BHUbI
JKETE He TONbKO pa3obpaTb AeTand W306paKeHHs, HO H MIMHERHOTO NOCTPOEHNS
OlLeHHTH OOULYID KOHTPACTHOCTb CHHMKA.

[Tocne toro, kak Bbl BbICYLWHJAH NMO3WTHB, €ro cleyer
CHOBAa OTMEYaTaTb KOHTAKTHBIM CNOCOGOM «3MYyJabCHEH K
3MYNbCHH» HA APYTOM KYCKe JHTOrpa(HUECKOH MACHKH.
XopolHe pe3yabTarThl MOAy4amTcs npd pabore ¢ 060K
BbICOKOKOHTPACTHOH meHkoH. OnHako Aas M3rOTOBJEHHS
OKOHYaTeJbHOIO HeraTHBA NPeANOUTHTENLHO NMOJb30BATHCH
anrorpacduyeckod nieHkod. Ecau y Bac HMeHHO Takast
NJEHK3a W COOTBETCTBYIOLHH TMpORABHTENb, H300parkeHHe
(Mpu NpaBHAbHOK BbIAEPKKE) MOSABHTCA NPHOAH3IUTENBHO
dyepe3 40 cexyHA, TO eCTb UEpe3 TOT K€ OTPE30K BPEMEHH,
4YTO H NpY NpPOsABJIEHNH No3uTHBa. [locse nposiBaeHHs Hera-
THB BbiCYWiHBaeTcs o6biyHbIM crniocoGoM. Tenepb AOJKeH
MOJNYUUTHCA HETATHB UPe3BbIYAHHO BBICOKOW KOHTPACTHOC-
TH, COBEPLUEHHO JHWIIEHHbIA NOJYTOHA, TO eCcTb abCco/IoTHO
TeMHbIfl B CBETaX H UHCTbIH B 30He TeHeld. To, UTO paHbille
OblJI0 CpefHe-CepbiM TOHOM, HCUE33eT COBEPLUEHHO HJIU
npeBpallaeTcs B «36PHO» U ITYHKTHPHbIH PHCYHOK, KOTODble
3aBHCAT OT CTEMEeHH YBeJHUEHHUA <«3epHa», NOJYUYEHHOTO
BO BpeMs 06paboOTKH.

Hecmorps Ha To, uTO KaXm0€ «3epHO» M KaXKAblil yuac-
TOK MJIEHKH A0JKHbBI 6bITh CaMOH BBICOKO# KOHTPACTHOCTH
KaK Ha NO3UTHBE, TaK W Ha npeo6GpPa30BAaHHOM HEraTHBe,
06113 KOHTPACTHOCTDb, KaK yXe 0TMedaoch, 06yc/1oBaeHa
«MATKOCTBIO» HJM CTENEeHbI0 BbIPABHEHHOCTH TEPBOHA-
YaNbHOrO MOJNYTOHOBOTrO HeraTHsa. [lasbHeiiluee cHHxe-
HHe obulelt KOHTPACTHOCTH MOXMHO TNPOBECTH HA CTalHH

Teun Ben [an. 3nech npeacras-
JIeHB HEKOTOpHe H3 COTeH
HX y30pOB
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NpOfBJEHHA AHano3uTHBa. UTo6bl MONyuHTb GoJee «Msr-
KHH» MO3UTHB C JOMOJHHTENbHbIM «3€DHOM», MOXHO
NOJIb30BATHCA TAK Ha3blBAEMbIM «IPOSBJIEHHEM B CHOKOH-
HOH BaHHe». DTOT IPOLECC 3HAYHTENbHO yayuyluaer To-
HaJbHble COOTHOLIEHHA Ha cHUMKe. Bmecto Toro, uTO6HI
NOCTOAHHO MOALEPXKHBATH JHUTOrpadHyeckylo IJIEHKY B
JNBHXXEHHH B TEUEHHE BCEr0 CPOKa ee MPOSIBJEHHA B BaHHe,
HanpuMep ABe ¢ NOJOBHHOH MHHYTB npu 20°C, nnenka
HaXOAUTCA B ABH>KeHHW Jjuwb nepsble 20—30 c. Tlocne
TOr0 MJIEHKY OCTOPOXKHO OMyckKaloT Ha (raaakoe!) aHO
BAHHbI, 4 OHA OCTAETCH TaM B HEMOABHXKHOM COCTOSIHHH 10
KOHLA cpoka nposasaenus (nepsble 20—30 c¢. BkJaOYawTCA
B 06WHA CPOK NPOSIBJEHHS, KOTOPBIH, TaKHM 06pa3om, Co-
CTaBHT 3—4 MHHyTbl). OOlW&as" KOHTPACTHOCTb NPH 3TOM
peryaupyercs COOTHOWEHHEM CNOKOHHOTO H HECNOKOHHOTO
nposasaeHHa. Tenepb uHTaTesab, HAaBepHOe, 1Orafancsd, yTo
XOTA B pe3yJbTaTe 3TOr0 0co60ro npuHeMa W He ylaaercs
COXPaHHTb PacTPOBOW XapaKTePHCTHKH, 06LLas KOHTpacT-
HOCTb TEM HE MeHee MOAAAETCH PeryJHPOBAHHIO.

K 3ToMy MOMEHTY Mbl HMeeM IITPHXOBOH HEraTHB, KOTO-
pHiffl MOXHO neuaTaTh Ha 6Gpomocepebpsinoil Gymare uayu
nnenke. Ecau 8ol nosb3yerech xopolueit 6ymaro#, creneHb
KOHTPaCTHOCTH He Hrpaet Goabwoi poau. Ecaun y Bac ecTb
KaKHe-TO COMHEHHS Ha 3TOT CyeT, NnevyaTaiiTe He Ha «MS|r-
KOH», a Ha «XKeCTKOH» Gymare.

Mexanuueckue Tenu

Tak HasbiBaeMble HakAajHble (MeXaHUUECKHE) TeHHM
HCMONb3YIOTCH NPH OKOHUaTeabHOH ofbpaborke dororpa-
(HHA, co3naBasn 3amMeyaTe/bHbIH XyNOXecTBeHHbIH addeKT.
Huorpa ux ewe HaszbiBaloT TeHH ben 35, N0 HMeHH HX
H3obperarens. OHH BEINYCKAIOTCS PANOM QHPM H TIPOAAIOT-
Cs1 BO MHOTHX MarasuHax AJfA XyNOXHHKOB. Bce TeHH ocHo-
BaHbl HA OJHOM M TOM >X€ NMPHHUHIME, XOTHA HX Y30D MOXeT
6BITh CaMblM PA3JIHUHBIM, HANPHMED 3€pPHO, JHUHHH, KBAApa-
Tbl, KPyrH v T. A. Tenu 6bIBalOT 0OGOPOTHOrO ¥ MO3HUTHBHOTO
Tuna. B nepsbix MaToBble 6eqibie y30pbl HAHECEHBl HA NPO3-
pPauHyl0 HJAM TNOJYNPO3PAUHYIO NJEHKY-OCHOBY; B TEHSX
NO3UTHBHOTO THIIA HA TAKYIO XK€ OCHOBY HAHOCATCH YepHble
JIHHHH HJH y30Dpbl. BOJIBLIHHCTBO BHAOB 3THX TeHeH IOKpbi-
BAIOTCA KACHKHM BELLECTBOM, YTOObI HX MOXHO Obl1O Ha-
KJIEHTb H pasrlaiuTb HA DHCYHKE HJH LITPHXOBOH, HWJH
noaywrpuxooit ¢ororpadun. Benbili yzop 3aTeHUT Tem-
Hble YyUacTKH pororpaduu U He 6yeT 3aMeTeH Ha ee Genbix
yuacTkax. HepHble UHHH HIH Y30DPbl, HAO60OPOT, HE MOBJIHSA-
I0T Ha TeMHble YYaCTKH, HO 3aTeHAT Genble HJH CBeTJblE.
YacTd HakjJeeHHbIX TeHeH MOXHO obpe3aTbh H y6upaTh
HOXOM, M1 OJHOH ¥ TOR e PoTorpadHy MOXKHO HCNOJb-
30BATb TE€HH KaK NMO3HTHBHOrO, Tak M OGOPOTHOFO THMA.



[Tocsie TOro, Kak TeHH HaK/eeHbl 1 0Gpe3aHbl, KaK XOTeJOCh
doTorpagy, NOATOTOBJIEHHbIH TAKHM 06PA30M CHHMOK MO XK -
HO NepeCcHATb OBbIYHBIM METOAOM.

MexaHHuyecKHe TeHH [al0T BIEYAT/SIOULHE pPe3yJabTaThl
Ha WTPUXOBbIX (OTOrpadHAx, OJHAKO WMH MOXHO IOJb-
30BaThCsl H AA 06pabOTKH OObIYHBLIX MOJNYTOHOBBIX OTRE-
YaTKOB, KOTOpble 3aTeM NePEeCHHUMAIOTCH TOUHO TAKHM Xe
obpasom. '

Orberka

Or6eaKa — 3TO L0BOLHO KPOTIOTAHBBIA NPOUECe, H KOHEY-
HbI# PE3yAbTAT 31€Ch BO MHOTOM 3aBHCHT OT YMEHHS H XY]10-
XKEeCTBEHHOro BKyca ¢ororpada. Orneuatox Ha Gpomoce-
pebpnanoit Oymare (nydile 6paTh KOHTpPacCTHbIE copTa Byma-
r'H, 4TO6b6l 06JerunTh paboTy) MPOPHCOBLIBAGTCS NMEPOM C
TYWBIO, a 3aTtem ¢oTorpadHueckoe H3obpaxenue oTbenu-
Baercq. Peuenrt orGenupaoulero pacTsopa U ykasadHs no
€ro NpHMeHeHHIo NpHBeneHbl pavee. BMmecTo or6ennBarens
MO>XHO HCIOJ1b30BaTh ocaabuTesnb GapMepa; XOTs OH HHOT-
Na NMPHBOAMT K 06Pa30BaHHIO NSATHA, pach/biBalOLIerocs
no sceii pororpaduu, 310 He nOAEHCTBYET HAa PeNpOAYLH-
posanue. FlogucTbiil pacTBop pabotaer uuule.

B Hawu aHu K oT6Gesike npHBEraloT OUeHb PeAKO, K TOMY
e 3aHHMAThbCSl el0 C YyCneXOM MOMET TOJAbKO HCKYCHBbIH
xynoxHuk-rpadpuk. Tem He MeHee § MPHUBOXY 3TOT BHIA
06pabOTKH A1 TeX, KOro OH MOXET 3aHHTepecoBaThb.

OTBEJIKA
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