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CocraButenu B. M. JKypaenesa, JI. B. Kyovuukuna, T. A. Mocuna, A. B. Illexneun 1992 — 65 c.,
1. 11 — bubnmmoreka xxyprana «Dotorpadusi».

B Opomrtope cobpanbsl Matepualnbl, OMyOJMKOBAHHBIE B pa3Hble TOAbl Ha CTPaHHIAX >KypHaia
«CoBetrckoe ¢oro». B HHX paccka3piBaeTcs O CheMKax (OTOMIOOWTENSIMU TeH3aKed B
pa3iuuHble BpeMeHa roja, 00 ocoOeHHOCTsIX ¢oTorpadupoBaHrs BOJHBIX TOBEPXHOCTEH,
CJIaiiJIOB, HATIOPMOPTOB | T. 1. bpomrtopa paccunrana Ha MUPOKUi KpyT hoTorpados.

COJEP)KAHUE

[TpuHIMITBI paOOTHI ¢ SKCIIOHOMETPOM
Becennuit nenzax

Heb6o B neiizaxe

I'opsl neTom

OceHHuil nensax

3UMHUN TIeH3axK

ITopTpeT B CBETJIONW TOHAJIIBHOCTH
[TopTpeT B TEMHOI1 TOHAIBHOCTH

Kak cHuMath HOUBIO

CpeMKa BOJIbI M BOJHBIX MOBEPXHOCTEH
HatropmopT u cbeMka cTekia
dotorpadpupyiiTe nTHIL

C nmomouipo TOHHENA

MakpocbseMKa ¢ 1aJIbHOMEPOM
CHHMMaeM ¢ KHHO3KpaHa

C skpana TeneBu3opa

Crnaiiipl B HEHAacTbe

Heoxunanusie > pexTst
DOTOOPHAMEHTHI

CuHHXpOHU3AIUS HECKOJIBKUX (POTOBCIIBIIIEK
ApXVB HETaTUBOB

MNPUHLIUIIBI PABOTBI C 9KCIIOHOMETPOM

Kakoit O6b1 nHTEpecHBIH 00BEKT ChEMKU Mbl HU BBIOpaIH, Kak Obl BBIPA3UTEIBHO HU 3ayMajH
€ro CHATh, KOHECUHBIA pe3yNbTaT Bcerga OyIeT 3aBHCETh OT NPaBWIBHOTO ONpEACTICHHS
sKcrno3utuu. W, HaBepHOe, B MPaKTHKE KaKAO0ro (oTomo0uTeNs OblJI0 HEMAJIO CIIy4aeB, KOraa
neHHas (ororpadusi okaspiBajgach O0€3HANAC)KHO MOTHOIIEH M3-3a HEMPABUIIBLHO OIPEIACICHHON
HKCTIO3UITUH.

Het Hy>XIbl TOKa3bIBaTh, 4YTO 3HAHUE OCHOB SKCIIOHOMETPHH, YMEHHUE OCMBICIICHHO MOJXOHUTh K
pacueTy 3KCIO3UIUH ABISIOTCS TpeOOBaHUAMU MIEPBOM HEOOXOIUMOCTH.

XoTs OOJBIIMHCTBO COBPEMEHHBIX ()OTOKAMEP UMEET BCTPOSHHBIE AKCTIOHOMETPHI, B TOM YHCIIE
u pabotaromue yepe3 o0bekTUB (cuctema TTL), akcmoHOMETp B BUAE OTICIBLHOTO MpuOOpa
NPOJIOJDKAET CYIIECTBOBATh U IMEET JIaXke 00JIee MMPOKHUE BO3MOKHOCTH.

BonbmmHcTBO  poTOMIOOMTENEH  TONMB3YIOTCA  (POTORNIEKTPHUUECKUMH  3KCIIOHOMETpPaMH
«JleruHTpag». DTH XOPOIIO 3apEKOMEHIOBABIINE CeOS W3MEPHUTENbHBIC MPUOOPHI TTO3BOJISIOT
JIOCTAaTOYHO TOYHO OTPEAEISATh SKCIO3ULIUIO TIPU ChbEMKaX Ha YePHO-OEIbIX M IBETHBIX IICHKAX,
B TOM YHCJIe 00paIaeMbIX.

@DOTOINEKTPHUUECKUI ~ DKCIIOHOMETP  SABISETCS  BBICOKOUYBCTBUTEIBHBIM  SIPKOMEPOM-
JFOKCMETPOM; C €r0 MMOMOIIBI0 MOKHO 3aMEPATH SIPKOCTh JTHOO OCBEIIEHHOCTh 00OBEKTA CHEMKH.
B 3aBHCHMOCTM OT OTKJIOHEHHMS CTPEIKH MHKpOamIepMerpa ¢ IOMOIIBIO KaJbKyJIsATOpa
BBEIOMPAIOT HEOOXOAUMYIO Mmapy (hakTopoB 3Kcmo3uiuu (BhIIEpkKKa—uadparma). B mpomecce
paboThl HajJ YCTAaHOBKOH CBeTa HKCIOHOMETP TIO3BOJISIET 3aMEpPHUTh HMHTEpBaNl SPKOCTEH
canmaeMoro OOBEKTa, KOHTPOJIHMPOBATH 3aJaHHBI YPOBEHb OCBEIICHHOCTH, COOTHOIICHHS



APKOCTEH U IIp.

Heo6xoaumo pasnanuaTh JBa NPUHLUINAIBHO Pa3JIMYHBIX METOJA SKCIOHOMETPHUUYECKHUX
3aMEpOB: 3aMep SAPKOCTH O0BEKTAa CHEMKH M 3aMEpP OCBEIIEHHOCTH O0BEKTa ChbEMKHU.
Jlns 3amepa SpKOCTH (POTOITEMEHT SKCIHOHOMETPA HANpaBiAlOT OT (OTOKaMEpsl B CTOPOHY
CHUMaeMoro o0bEeKTa, 3aMepsisi CBET, KOTOPBIN OTPA’KAETCsl MOBEPXHOCTIMHU OOBEKTA B CTOPOHY
00BEKTHBA ammapara. YToj BOCHPUATHUS SKCIIOHOMETPOB «JIeHHHrpam» coctaBiser 60—65°.
Jliis 3aMepa OCBEIEHHOCTH SKCIIOHOMETP PACHOJIAraroT OKOJIO 00BEKTA ChEMKH, a (POTOIIEMEHT
HaIpaBJISIOT HA OCHOBHOM HUCTOYHUK CBETA.

Ha puc. 1 noka3aHbl OCHOBHBIE Cily4aud HKCIOHOMETPUYECKHMX 3aMEpPOB: 3aMep CyMMapHOU
SPKOCTH 00BEKTA, a

. foumep |

Mourep &

Pue, 1,

TaK)Ke SPKOCTH OTJEIbHOIO YYacTKa, 3aMep OCBEIIEHHOCTH (MaJarollero CBETa), 3aMephl
OCBEIICHHOCTH 1O SIPKOCTH ITAJIOHA.

[pumep 1. [Ipu 3amepe cymmapHO IpKOCTH 0OBEKTa OT KaMepPhl HAIIPABIIAIOT IKCIIOHOMETP Ha
CHUMaeMbli OOBEKT, COBMELIAIOT CIEASIIUN YyKa3aTedb C OTKJIOHMBIIEHCA CTPENKOil.
[Ipennonoxum, 4To UCHOIB3YETCS TUIEHKA CBETOUYBCTBUTENBHOCTHIO 64 en. 'OCTa. CheMKy, Kk
pUMepy, MOKHO MPOU3BOAUTH Tipu auadparme 5,6 u Beiaepxke 1/60 c.

[Ipumep 2. IIpu pacuere 3KCHO3UIMKM HA OCHOBAHUHU 3aMepa SPKOCTH y4acTKa JIMIa CHUIMAeMOIo
HOJTHOCUM SKCIIOHOMETP K JIMILY, 3aMepsieM BEJMUMHY OTPaXEHHOro cBeTa. Eciu miueHka umeer
cBeTouyBCTBUTENbHOCTh 64 en. 'OCTa, ToO cheMKy MOXHO NpPOU3BOAWUTH, HANpPUMED, MpPU
muadparme 2,8 u Beraepxke 1/30 c.

[Ipumep 3. /Ins 3aMepa OCBEILIEHHOCTH, CO3aBa€MO OCHOBHBIM MCTOYHUKOM CBETa, OJTHOCUM
SKCHOHOMETpP K JIMIYy W HampapiisieM (OTO3JIEMEHT Ha MCTOYHMK cBeTa. CoriacHo IMpaBHiam
3aMepoB nepe] (OTOIEMEHTOM JIOJKHO OBbITh YCTAHOBJIEHO MOJIOYHOE CTeKJo. [[ns miueHku
CBETOUYBCTBUTEIBHOCTHIO 64 en. 'OCTa (akTopbl 3KCIO3UIMHM OCTAIOTCS TEMH K€, YTO U B
IpebIIyIIEM IPUMEpeE.

IIpumep 4. B psage ciyyaeB 5SKCIOHOMETPUYECKHE 3aMepbl M pacueThl ynoOHee W
nenecoobpasHee NPOM3BOAUTH, 3amepsis SPKOCTb IMOCTOSHHOTO 3TaloOHA, HANpHMED,
HEOOJIBIIIOTO JKpaHa, OKPAIIEHHOTO MAaTOBOM CEpPOM KpacKOW, MW SPKOCTh JIAJIOHU PYKH.
Koapduuuent orpakeHuss 3TajgoHa MOAOMpArOT Takod, 4ToObl OoH Obu1 paBeH 0,20, uro
COOTBETCTBYET KOI(PGUIMEHTY OTPAXKEHHUA KOXKHU JIMIA YeJOBeKa. OTAJOH MOXET ObITh



BBITIOJIHEH B BUJIEC CKJIQJIBIBAIOIICICS MPSMOYTOJILHONW KapTOHKHU (A), 100 B BHIE HEOOIBIION
MOJIOCKU U30THYTOTO KapTOHA, KOTOPYIO BIIBUTAIOT' MEXKIY dKcToHOMETpoM U Gy TispoM (B).
JlomycTuM, 4YTO CBETOUYBCTBUTEIBHOCTH NMpuUMeHsieMoil miueHku paBHa 64 en. I'OCTa. Ilpu
3aMepe SpPKOCTH JaaoHH pyku (B) kambkynarop mokaszan, 4YTO HKCIOHHPOBATH MOKHO,
HanpuMep, npu quadparme 4 u Beiaepkke 1/30 ¢ (mpu cheMKe ¢ pyK WIH KHHOCHEMKE) WITH TIPH
muadparme 16 u Boiaepxke 1/2 c—ansa JoCTUKEeHHs OONBIION TITyOUHBI PE3KOCTH U T. 1.

[Ipu 3amepax sipkocTH HEOOXOIMMO BbIOMpaTh AOCTATOYHO OOJBIINE YYAaCTKH MOBEPXHOCTH,
JKEJaTeIbHO OJHOPOJHBIE MO TOHY M PAaBHOMEPHO OCBEIICHHbIE. Bce H3MEpeHus HyKHO
IPOM3BOJIUTH TOJIBKO OT OOBEKTHBA, MOJHOCS HKCIOHOMETP BO3MOXKHO OJIMKE K 3aMepseMOi
noBepxHocTu. [Ipu 3amepax Hago cilenuTh 3a TeM, 4TOOBI B MOJIE 3aMmepa HE Momafaid
MIOCTOPOHHUE TIPEIMETHI, TEHb OT PYKH M AKCIIOHOMETPA, YTOOBI (POTOIIEMEHT HE 3aCBEUMBAIH
HMCTOYHUKU KOHTPOBOTO cBeTa. [Ipu 3amepax yyacTKOB JHIA (SIPKOCTh LIEKH, J10a) He0OX0IuMO,
YTOOBI Ha BPEMS 3aMepa CHHUMAIOLIUICS OBEPHYJI T'OJIOBY, MOJACTaBWII 3aMEPSAEMBbIM y4acTOK K
doroanmapaty, MO3BOJIUB 3aMEPUTH SIPKOCTH MO HAIIPABJICHUIO ONTHYECKON OCH OT 0OBEKTHBA.
SApxoctu 1enecooOpa3sHO 3aMepsATh B TEX CilydasX, Korra B OOBEKTE CHEMKU HMEIOTCS
JOCTaTOYHO OoJbIIMe W YIOOHBIE A1 3aMepa YYacTKH; KOrjJa OOBEKT OCBEIIEH OOKOBBIM
HaIpaBJIEHHbIM WM PAcCESIHHBIM CBETOM (B 3TUX CIIydasX Ha 3aMepseMOll MOBEPXHOCTU HE
o0Opa3yeTcst TEHH OT SKCIIOHOMETpa); KOTa HaOII0AaeTCs 3HAYUTEIbHbIM KOHTPACT OCBEIICHHUS,
OONBIION WHTEpBAN SPKOCTEW; TPU BOCIPOU3BEICHUU CIIOKHBIX CBETOBBIX J(P(PEKTOB,
UCIIONB30BAaHUU YACTHYHBIX MEPEKPHITUN CBETa Ha IWIE, KOCTIOMEe, (OHE; AN CpaBHEHUS
SAPKOCTEH OO0BEKTa CHEMKM W SPKOCTEH HCTOYHHMKOB CBETAa, HAXOJAIIMXCA B Kajpe; IpH
9KCIIO3UIIMOHHBIX pacyeTax MO 33JaHHBIM SPKOCTSIM, HampuMep IMpH ChEMKE Ha HAType B
CyMEpKH (pacyer 1o MUHUMAJIbHON SIPKOCTH HeOa); MpU ChEMKE JIHEM NPOTUB CBETa (pacyeT o
MaKCHUMaJbHBIM SIPKOCTSIM JUISL JOCTIDKEHHUS d((]eKkTa OCBEIIEHUS «IOJ HOYbY»); B CIydasx
IPUMEHEHUS Pa3InYHbIX OTTEHEHHBIX, CTYNEHYaThIX CBETO(QMILTPOB U CETOK; Ha HaType Npu
ChbEMKE C TOJICBETKOM, /i YCTaHOBJEHHs SPKOCTHOro OamaHca oObekTa W (GoHA; NpHU
PENpPOAYKIMOHHBIX ChEMKaX JUIsl KOHTPOJIS IPKOCTH OPUTMHAJIA, Er0 PABHOMEPHOI'O OCBEIICHHUS;
IpU KMHOCHhEMKE JBHXKYLICICS Kamepoul i pacyeTa HEOOXOJUMBIX MOMPABOK IKCHO3UIMH B
Hayajie ¥ KOHLIE CHUIMAeMOro IIJIaHa U T. 1.

[Ipu 3amepax OCBEHICHHOCTH CBETONPHEMHAsl IOBEPXHOCTh (POTOIIEMEHTa JOJKHA OBITh
pacnojio’)keHa CTPOro MEPHEHIUKYJSIPHO K HAINpaBICHHUIO NAJAIOIIUX CBETOBBIX JIy4eH, 3TO
oTpeeNaeTcs MAaKCUMaJIbHBIM OTKJIIOHEHHEM CTPENIKU MUKpOAMIIEpMETpa.

OCBeIIEHHOCTh 11€JIeCO00pa3HO 3aMepsATh B TeX CIyd4asX, Korjga TpeOyercss TOUHBIH KOHTPOJIb
BEJIMUMHBI MAJAIOUIEr0 CBETa, MOJAJIEpKaHue MOCTOSHCTBA 33JaHHOTO YPOBHSI OCBEIIEHHOCTH;
KOTJja 00bEKT ChEMKH OCBEIICH HANPABJICHHBIM MM PACCESIHHBIM CBETOM IPEUMYIIECTBEHHO CO
CTOpPOHBI (poToamnmapara, KHHOKaMepbl. 3aMepbl HEMOCPEACTBEHHO MaJalouiero CBeTa WU
KOCBEHHBIC 3aMepbl OCBEIEHHOCTH IIyTEeM H3MEpEHHs] SPKOCTH BBIOPAHHOTO STallOHA
1esnecoo0pa3Hbl MpU CheMKe HEOOJIBIINX MPEAMETOB, HAaTIOPMOPTOB U3 IIBETOB, NMPHU ChEMKE
KYKOJBHBIX KHHO(DUIBMOB, MYJIbTHILTUKAIMNA U T. J. VI3MepeHHs] OCBEIIEHHOCTH MTOMOTAIOT MPH
OILICHKE KOHTpAacTa OCBEIICHUs (pa3lelbHbIN 3aMep OCBEUICHHOCTH, CO3AaBaeMON MCTOYHUKOM
PHUCYIOILErO CBETA I MOACBETKH).

DKCMOHOMETPUYECKH aHaIu3 00BbeKkTa CheMKU. C TOYKM 3pEHUS SKCIOHOMETPITH KaXIbId
O0BEKT CHEMKH MOXKHO TPEICTaBUTh cebe Kak Obl COCTOSIIMM W3 OTIENIBHBIX YYaCTKOB,
oOyamaromux pa3nu4yHoOd  sApkocThio. Kaxkmas DiieMeHTapHas SIPKOCTh  3aBHCHT  OT
OTpa’kaTeNbHON CITIOCOOHOCTH CBOEH MOBEPXHOCTH, YPOBHS OCBEUICHHOCTH, yTIJa, MOJ KOTOPhIM
MBI HaOJIOJaeM OTpa)kaeMble JTOW TMOBEPXHOCTHIO CBETOBBIE Jiyud. Ilpm sTom ans
HKCIIOHOMETPUYECKHX pacueToB Oe3pa3iMyHO, OTPAKAaeT IMOBEPXHOCTb CBETOBBIC JIyUd WIIH
U3ITy4aeT (SBIISETCS HCTOYHUKOM CBETA).

Okcno3unys B (oToanmapaTe 3aBUCHUT OT OCBEIICHHOCTH ONTHYECKOTO HM300pa)KeHUs Ha
CBETOUYYBCTBUTEIILHOM CJI0€ M MPOAOKUTENBHOCTH BbLACpKKU. Ha Bcell muiomanu kaapoBoro
OKHa BBIJEPXKKA MPAKTHUYECKH MOCTOSIHHA, & OCBEIIEHHOCTh OTJCIBHBIX YUYAaCTKOB U300paKEHUS
pazIuMyHa M 3aBUCUT B TEpPBYIO OYepellb OT SIPKOCTEH COOTBETCTBYIOUIMX YYacTKOB B



IPEIMETHOM IIPOCTPAHCTBE.

Cpenu MHOXECTBa y4aCTKOB CHUMAaeMOIo 0ObEKTa, 00JaJatollluX pa3IMYHBIMU SIPKOCTSIMH, OT
KOTOPBIX 3aBHCUT MOCTPOSHHE TOHAJIBHOW HIKAIBI (POTOM300pakeHUsI, HEOOXOIMMO pa3InyaTh
IpEeX/ie BCEro SIPKOCTh INIABHOI'O 00BEKTA ChEMKH, CIOKETHO BaXXHOM 4acTH €ro, paau KOTOPOM
IIPOU3BOJUTCS ChbEMKAa, — 3TO OCHOBHas ApKOCTh (B,,cK); camble TEMHBIE U CaMble CBETJIbIE
YYacTKH 00BEKTa, I', KOTOPBIX COIVIACHO M300pa3UTENbHOMY 3aMBbICITy JIOJIKHA OBITh COXpaHEHa
npopaloTka GakTypbl, — 3TO MUHUMaNbHas (Bur) u makcumanshas (Buc) spkoctu (puc. 2).
Ha puc. 2 nokasan npumep pacrpeeseHus spkocTeil Ha 00BEKTe ChEMKH U COOTBETCTBYIOIIUX
UM ITUIOTHOCTEH Ha HeraTuBe (CM. CXEMaTWYeCKoe H300paKeHHE Ha XapaKTePUCTHYECKOU
KpHuBOi). B Hamem npumepe skcno3unuio MOXXHO pacCUUTHIBaTh MO SPKOCTH JIUIA, KOTOPOE
ABJIIETCS TJIaBHBIM OOBEKTOM Ha (poTorpaduu; COOTHOLIEHHNE MUHUMAJIbHOM U MaKCHUMaJbHOU
SPKOCTEH MO3BOJIUT yU4eCTh 00pa3yroIUIiCs UHTEPBa SPKOCTEH.

BusyanbHasi 1 00ObEeKTUBHAS OLIEHKU PacIIpe/ieIeHUs IPKOCTEH B CHUMaeMOM OOBEKTE, YCIIOBHMA
OCBELICHUS B3aUMOCBSI3aHbI MEXKy COOOM, TOMONHSAIOT ApYT apyra. PaccMaTpuBas OCBEICHHBIN
00BEKT, MBI CPABHHBAEM COOTHOUICHHUS SIPKOCTEH Ha caMOM OOBEKTE, a Takke o0bekTa u (oHa,
OLIEHUBAEM C TMO3UIMHA M300pa3uTENLHOIO0 MAacTEpPCTBA, HACKOJIbKO YIAJOCh BBISIBUTH XapakTep
CHMMaeMoro o0beKTa, ero 00seM, popMy, IPOCTPAHCTBEHHOE MOJI0XKEHHE U IIP.

B,202 09-1 =p

Puc. 2. Pacnpenenenue
ApKocTe Ha o0bekTe u
COOTBETCTBYIOIINX UM
TUIOTHOCTEH Ha HeTaTHBe

XynoxxHuK-poTorpad Ha TIia3 MogO0MpaeT COOTHOIICHHS TOHOB M IIBETOB CHUMAeMOTo 0OBEKTa,
OCBEIIAET U NPUTEMHSET OTJeNIbHbIC YUYaCTKH 00beKTa U (JOHA, YCTAaHABIUBAET, IO €r0 MHEHHUIO,
HE0OXOAMMBIC, 3alyMaHHbIE COOTHOIIIEHUS SIPKOCTEH OCBEIIEHHON M TEHEBOW CTOPOH OOBEKTa,
CBETOTOHAJIbHBIE OTHOIICHUS O0BEKTa M ()OHA W T. J.; UHBIMU CJIOBaMH, C TOMOIIbIO CBETa
«THIIET», CO3JaeT BBIPA3UTEIbHYIO CBETOBYIO KapTHUHY, BIEUATISIOUINM XYyIOKECTBEHHBIN
o0pa3. Ha »Tom BakHelileM W pemiaroneM 3Tane M300pa3uTeNIbHOTO TBOPYECTBA HHUKAKOM
9KCIIOHOMETP HE MOXKET MOJIMEHUTH TJ1a3 XyJ0KHUKA.

Ho mpu ycranoBke cBeta st (OTO- W KHUHOCBEMOK JOJDKHBI CTPOTO YUUTHIBATHCS H
BBITIOJHATHCS 3KCIIOHOMeTpuueckue TpedoBanus. Co3gaBaeMblii CBETOBON PHUCYHOK, 3((eKTs
OCBEUICHUS M Tp. NpeAHA3HAYeHbl HE IS BHU3YAJbHOTO paccMaTpuBaHUs (Kak, HarpuMep,
CIIEHUYECKOE OCBEIIICHHE B T€aTpe), a B pacyeTe Ha co3nanue GoTorpaduyecKoro n300pakeHus
Ha KOHKPETHOH IJICHKE ¢ OompeaeseHHbIMU (oTorpaduueckumu cBoiicTBaMu. CBET J0JDKEH
OBITH YCTAHOBJICH TakK, 4TOOBI Ha oTorpaduu B MakKCUMaJbHON CTENEHU TepeaaTh aBTOPCKUN
XYZI0’KECTBEHHBIH 3aMbICEll, MOJIyYUTh H300pakeHNE BBICOKOTO (oTorpaduyeckoro KauecTna.

C nmo3unuii 3KCIOHOMETPUHU BaXKHO TOYHO BBIIEPKMBATh YPOBEHb OCBEIIEHHOCTH CO3JaBacMoOM
CBETOBOM KapTHHBI, KOHTPACT OCBEUICHUS, COOTHOIIEHUS SPKOCTEH, OT KOTOPBIX 3aBUCHT
MaKCHMaJbHOE MCIOJIb30BaHHE (POTOrpaduuecKiuX BO3MOMXKHOCTEH IJICHKH, B KOHEYHOM CYETe,
Ka4yecTBO (oTorpaduueckoro u3odpaxenus. /s 3TUX 1eeil CIIy>)KUT Ha CheMKe SKCIIOHOMETD,
MO3BOJIAIOIIMN B OTJIMYKE OT HAILETO IJ1a3a TOYHO MPOU3BOAUTH HEOOXOUMbIE KOJTHMUECTBEHHbBIE
3aMepbl, 0OOBEKTUBHYIO OLIEHKY YCTaHOBJIEHHOT'O CBETA.



B ocHOBY KaJIbKYJISLIUH 3KCIO3ULMU C TOMOIIBIO (DOTOIIEKTPUUECKOTO IKCIIOHOMETPA MOJIOKEH
CJIEAYIOUIMA MPUHLUI: €CIM SKCIO3MIMSA pPACCUMTHIBACTCS Ha OCHOBE 3amepa SIPKOCTH
MOBEPXHOCTH, TO B HETaTHBE 3TOT yYaCTOK JIOJKEH BOCIPOU3BOJIUTHCS MIIOTHOCTHIO IPUMEPHO
paBaoit 0,9—1,0, Pa3ymeercs, mpu pacuere JOJKHA YUUTBIBATHCS CBETOUYBCTBUTEIBHOCTD
IUIEHKH, a IPOsIBJICHUE IPOU3BOJUTHCS 0 peKoMeHayeMoi raMmmMbl. [Ipu 3amepe ocBelieHHOCTH
NPaKTUYECKU Takas XK€ IUIOTHOCTb B HEraTHBE JOJDKHA OBITh IHOJyYeHA JUIl MOBEPXHOCTH C
K02(pPHUIIMEHTOM OTpa)kKEeHHUs CBETa, MPUMEPHO PaBHBIM KO3(D(DUIIMEHTY OTpakeHUSI KOXKH JIHIIA
yenoeka (0,20). Ha ocHoBe 5TOro mnpuHIMIIA CKOHCTPYHMPOBAHBI KaJbKYyJISATOPHI BCEX
HKCIIOHOMETPOB.

[TpubnukeHHBIH  SKCIIOHOMETPUYECKUH  pacyeT OCYILIeCTBISeTcs IyTeM 3aMepa  OT
¢oToanmapaTa UM KHHOKaMEPhI IPKOCTH BCETO 00BEKTA B LIEJIOM (3aMep CYMMAapHOM SIPKOCTH).

OTUM cnoco0OM MOXHO IMOJb30BAThCA B TEX CiIydasx, KOrJAa OOBEKT ChEeMKH oO0najzaer
CPAaBHUTEIBHO HEOOJBIIMM MHTEPBAIOM SIPKOCTEN: HAPUMEpP, OTKPBITHIM Nel3axxk 6e3 TEMHOIro
HepeaHero IUIaHa, NPU ChEMKE B TYMaHHYIO IOroJly, ChEMKa TOJbKO Heba WU TOJbKO
MOBEPXHOCTHU 3€MJIH U T. [I.

Ha puc. 3 mpuBeneHsl nmpuMepbl OOBEKTOB € MajbIM HHTEPBAJIOM SIPKOCTEH, MpPU ChHEMKE
KOTOPBIX pacyeT HKCIO3ULUN BO3MOKEH Ha OCHOBE 3aMepa CyMMAapHOH SIPKOCTH.

B 3THX ciyyasx HOTpENIHOCTH B OIpPENENEHUHM SKCIO3UIMU Jaxke B 2—4 pa3a B CTOPOHY
HEOJNEPKKU WM TEPEIePKKH MOTYT OBITh KOMIIGHCHPOBAHBI 3a c4YeT (oTorpaduueckon
IIMPOTHI TUIEHKHU, BBIPABHUBAIOLIETO MPOSBIECHUS, 10100pa (poToOyMaru npu neyarty.

[Ipn cbeMke MalOKOHTPACTHOI'O OOBEKTa PEKOMEHAYETCS] SKCIIOHUPOBAThH 10 YYaCTKaM MaJlbIX
SpKOCTEH, YTOOBI TEM CaMbIM MOJHATH OOLIYIO IUIOTHOCTh HEraTUBHOT'O U300payKeHMSL.

[Ipu 3amepax cymMMapHOU SIPKOCTH YroJl OXBaTa SKCIIOHOMETpa MPUMEPHO JOJKEH COBMAJATh C
yIJI0M M300paxeHnss 00bEKTHBAa ChEMOUYHOM KaMephl.

Puc. 3. OGBekThl ¢ ManbM HHTEPBAJOM spKOcTell

TouHble 3KCIOHOMeTpPHYECKHE 3aMepbl TpeOyloTcs B TeX clyyasX, Korja HaOmronaercs
0O0JIBIION, HO €elle JOMyCTHUMbIA HMHTEpBall SPKOCTEM, HanpuMep MpU ChbeMKE OOBEKTOB C
TEMHBIM IEPEIHUM IUTAHOM, IIPH ChEMKax IIPOTUB CBETa, KOIZJa B KaJpe HaXoAATcs
UCTOYHUKM CBeTa W Tp. B MOmOOHBIX cllydasx 3amMep TOJNBKO  OOmed, CcyMMapHOU
SPKOCTH MOXKET JaTh HEBEpHBIH pe3yapTaT M YalHBIX OOCTOATENBCTB. ENMHCTBEHHO
IPABWIBHBIN MyTh — 3TO BU3yaJlbHAs OLIEHKA PACIIPEAEICHUS IPKOCTEN, HAX0K/IEHUE U TOYHBIE
3aMepbl OCHOBHBIX KOHTPOJIBHBIX SIpPKOCTEN CHUMaeMoro oobekra. 10

Ha puc. 4 npuBomsrcs mnpumepbl OOBEKTOB, HMMEIOIIUX OOJIBIIOW HHTEpBall SPKOCTEH
(3HaYUTENbHBIE KOHTPACThl OCBELIEHMs). B 3THX cioywasx npu SKCHO3MLMOHHBIX pacueTrax
HeoOxouM TudepeHITMPOBaHHBIN 3aMep OCHOBHBIX SIPKOCTEH.

A. OcgeuleHHbli 00beKT Ha TeMHOM (QoHe. [Ipu 3amepe cymMMapHOH SpKOCTH JMLO OyneT
nepesKCcrnoHupoBaHo PacueTr 3kcno3unmyu HEoOXOIUMO BECTH MO SPKOCTH Julla OH HaA0 IO
BO3MO>KHOCTH IIOJCBETUTb.

b. Temusiii o0wekr Ha cBemioM (one. [Ipu 3amepe CyMMapHOW SPKOCTH IO Oyjaer
HenozepkaHo. HeoOxoauMo ydecTh SpKOCTh JUIA M (hOHA, MCIOJIB30BaTh MOJCBETKY JIMIA.
OKCHO3ULIMOHHBIA pacyeT CjelyeT BECTH M0 CpeIHEHd MPOMEXYTOUHOH SPKOCTH MEXAy
SPKOCTBIO JIMLA 1T (POHA B 3aBUCUMOCTH OT HEOOXOAUMOM CTENEeHN NPOPabOTKH JUIIA.



Puc, 4. Tpumepn 06bekToB ¢ GOMBLIIHM HHTEPBAIOM ApKocTel

B. Temuble 00beKT U (OH, sipkue OJIMKH KOHTpOBOro cera. Heo6xoanmo 3aMepuTh TEHEBBIE U
OCBELICHHBIE YYAaCTKH, & 3KCIO3ULHIO PACCUUTBIBATH 10 CPEOHEH SIPKOCTH, B 3aBUCUMOCTH OT
HEoOXoIUMOH cTerneHu npopaboTku juua. [Ipum pacdere mo spkocTd jnuua OyAeT MOTepsH
3P PEeKT KOHTPAKYPHOTO OCBEIIEHHS, OCBEIICHHBIC . YIaCTKH OYAyT MEePEIKCIIOHUPOBAHBI.

I, A. Ilpumeps! neit3axa u mopTpeTa ¢ OONBIIUM MHTEPBAJIOM SAPKOCTEH, KOT/Ia UCIOJIb30BaHa
BCs mosie3Hast ororpaduyeckast mmpora MieHKH. [Ipu cheMke mopTpera pacdeT SKCIIO3UIHS
HEOOXOIMMO BECTH C YYETOM SPKOCTU JIMLIA WM KIOYEBOH OCBEIIEHHOCTH, YYMThIBAs
MUHHMAaJbHbBIE ApKOcTH. [Ipu chemKke melzaxa Ha (OHE 3aKaTa COJIHIA, YTOOBI BOCIIPOM3BECTH
Ha ¢ororpapuu 3pQeKkT BeuepHEro OCBEIIEHUs, pPacyeT SKCIO3UIMHU HEOOXOJUMO BECTH IO
BBICOKHMM SIPKOCTSIM HeOa.

Oco0eHHOCTH 3KCIIOHUPOBAHUS Ha HATYpe WM B MHTEPhEPE B JHEBHOE BPEMsl 3aKIIIOYAIOTCS B
TOM, YTO CBETOBBIE YCIIOBHs YK€ 3aJaHbl, OCTAECTCS C IOMOIIBI JKCIOHOMETpaA IMPOU3BECTH
HE0OXO0IMMbIE 3aMePhl U PacUeT SKCIIO3UIUH.

Jlaxxe B ciIy4ae HMCIIOJIB30BAHMA MOACBETKM WJIM 3aTEHUTEIS U NEPEpacIpeesICHUs IPKOCTEH
Ha OCHOBHOM OOBEKTE NMPUXOAUTCS OCBEIIATh 0OBEKT B OanaHce ¢ (POHOM, SIPKOCTH KOTOPOTO
OCTaIOTCA 3aJaHHBIMH.

Puc. 5
O

Ha puc. 5 nokasaH xapakTepHBbIH Cillydail MCIOJIb30BAHMS IOJCBETKU IIPU CHEMKE IOPTPETa HA
¢doHe okHa. B kadecTBe MOACBETKH HCIOJb30BaHBI JIBA HMCTOYHHMKA CBeTa: A — OCHOBHOU
HMCTOYHHUK PUCYIOUIETO CBETa U b — HMCTOYHMK 3alOJIHAIOIIETO CBETA JJIsl MOJCBETKH TEHEBBIX
YY4aCTKOB TTOJICBETKHU JIMIA yCTaHABIMBAJIACh B 3aBUCUMOCTH OT sIpKOCTel GoHa. PazHuila Mexy
SIPKOCTBIO (DOHA M SIPKOCTHIO JUIAa 0€3 TOJCBETKH COCTaBIsyla 5 CTYNMEHEW HSKCIIO3UIUH, C
MOJICBETKON — BCETO OJIHY.

Ilpu cvemke ¢ uCMoOYHUKAMU UCKYCCMBEHHO20 C8ema, KOTNIa CBET YCTAaHABIMBAIOT HA 0OBEKTE B
COOTBETCTBUU C OMPEIACICHHBIMU N300pa3UTEIHHBIMH 33/1auaMU, BCETIa UMEETCSI BO3MOYKHOCTD
BCI0O CBETOBYIO CXEMY CTPOUTh B COOTBETCTBHU C SKCIIOHOMETPHUYECKHMMH TPEOOBAHUSIMHU.
VYcranaBinuBasi OCHOBHOM HMCTOYHUK PHUCYIOIIETO CBETA, CHayajga HAXOHAT IJIi HEr0 TOYHOE
MOJIOKEHUE, 3aTeM JOBOMAAT CO3JaBa€MYI0 MM OCBEUICHHOCTh Ha OOBEKTE [0 3aJaHHOU

BEIWYMHBEL. B 3aBHCHMOCTH OT APKOCTH, HOqueHHOﬁ Ha JUIE€ C IIOMOIIBKO OCHOBHOI'O
HNCTOYHHKA PUCYIOLICTO CBCTA, IMOJACBCUNBAIOT TCHCBLIC YYACTKU U OCBCIIAIOT q)OH. Ecnu HYXHO,



00BEKT OCBEIIAIOT KOHTPOBBIM cBeTOM. Ho ricxoaHOIM

Puc. 6

OCHOBOHM Il TIOCTPOSHUSI BCEH CXEMBbI OCBEIICHHSI, IOCTPOCHHS CBETOBOTO 3(dekra mpu
3aJJaHHOM YPOBHE OCBEIIIEHHOCTH OCTACTCsI OCHOBHOW PUCYIOIIUI CBET.

Ha puc. 6 mpuBOguTCS  TpHMEpP YCTAaHOBKM  HCTOYHUKA PHCYIONIETO CBETa W KOHTPOJIb
CO3/1aBa€MOW MM OCBEIICHHOCTH. JIONMyCTUM, CbEMKY  TOPTPETa PEIICHO  MPOBOAUTH . MPH
skcmo3uIuu: auadparma.2,8 u Beyiepxkka 1/30 c¢. YcraHaBiaMBAaIOT OTH JaHHBIE Ha
9KCIMOHOMETPE M, MEHSISI OCBEIIEHHOCTh, JIOOUBAIOTCS, YTOOBI CTPEIIKAa SKCIIOHOMETpA COBIIAja C
TIOJIOKEHHUEM CIIEISIIETO YKa3aTelsl.

HeobOxonuMo 100aBHTH, YTO B TMPAKTUKE SKCIIOHOMETPUYECKUX 3aMEPOB M PACUETOB BCETIa
JKEJIaTeThbHO  TIOJB30BATHCS KAKUM-THOO OJHHM, TIOCTOSIHHBIM  JKCIIOHOMETPOM BCSIYECKH
obeperasi ero OT MPEXKICBPEMEHHOH MTOPYH.

BECEHHU NEN3AX

Uucroe HEOO M SPKOE COJIHIIE, 3BOHKHME Kaleld W MepBas 3€JIeHb HE MOTYT HEe IpUBIICUYb
BHUMaHUs JroouTteneil neizaxnoi ¢ororpadun. OgHaKo BecHa SBISETCS HE TOJbKO Hanbolee
MHTEPECHBIM, HO M JIOCTaTOYHO CJOXHBIM, C TOYKH 3peHHUS (OTOCHEMOK, BPEMEHEM TIoja.
OTHOCUTENBHO MSTKOE OCBEIICHHEe, Oobllas MPOIOHKUTEIHLHOCTh HHs, OOMIUE COTHEUHBIX
JHEH 01aronpusTCTBYIOT Chb€MKaM, HO M3-3a HEMOCTOSIHCTBA, U3MEHYMBOCTH BECEHHEN MOTr0/Ibl
4acTO MEHSIOTCS M YCJIOBHS OcCBelleHus. Jlpyras TpyIHOCTh 3aKJIIOYaeTCs B CKOPOTEYHOCTH
MPOUCXOSIINX B MPUPOJE M3MEHEHUW. Buepa elie TEMHBIA M HENPUBETIMBBIN JIEC CErOJIHS
pagyeT CBEXEH 3eJeHbI0 PACIyCTUBIIUXCS 3a HOYb JIEPEBHEB, a €UIE Yepe3 JAEHb — apoOMaTOM
nBeTyiel uepemyxu. Hanbosnbiias sxe TpyJHOCTb COCTOUT B TOM, YTO BECHA KakK Obl BKIIOYAET B
ce0st Bce BpeMeHa rojia, KOTopble B TeUeHHE KOPOTKOTO BPEMEHU CMEHSIOT APYT ApyTa.

[lepBrrit nepuon, «Oenas» BecHa, XapaKTEPEeH TEM, YTO TOBCIOAY JISKUT CHET M 00IIas KapTHHA
HAallOMHMHAeT 3UMy. BToOpoii mepuoj Ha3bIBalOT OOBIYHO «cepoi» BecHOil. CHer yxe crasi,
JIEPEBbSI CTOST TOJIBIE, YACTO OBIBAIOT TyMaHbl — BCE HAIIOMMHAET XMYPYIO IO3THIOI0 OCEHb C €€
cTporo rpaduvHbIM pucyHKOM. HO BOT 3a3eneHeny MpUTOPKH, pacHyCTUIINCh HA JEPEBbIX U
KyCTapHUKaxX JIMCTbs, HACTYIIMJIA «3€JICHAasD»» BECHA, M YXKE Yepe3 HECKOJIBKO JHEH Ien3ax
CTAHOBUTCS TaKWM, KaKUM MbI NPUBBIKINA BUAETh €ro JeToM. [1lo3ToMy 1isi Ch€éMKH BECEHHHMX
nei3axxeil HeoOXOIMMO 3HATh CBOEOOpasWe 3UMHHX, JIETHUX M OCEHHHUX (OTOCHEMOK; YMETb
nepenaTh B KaKIOM CHUMKE XOTS U HEOOJbIINE, HO XapaKTepHble 0COOCHHOCTH, OTINYAIOIINE
BECHY OT JIPYTHUX BPEMEH TOJa.

B HavanbHBI TEpUOJ BECHBI XapakTEp CHEXHOIO MOKPOBA OTJIMYAETCS OT 3UMHErO: €ro
MIOBEPXHOCTh Oojiee TeMHasi, OCOOCHHO Ha OCBEIICHHBIX COJIHIEM YydacTKaX, UMEET IpyOyio
3epHUCTYIO CTPYKTYpPY. DTH HIOAHCHI PEaU3yIOTCSl MPABUIBHBIM BBIOOPOM CBETOMUIBTPA: YEM
TEMHEE CHE)XXHas MOBEPXHOCTb, TEM MEHEE IUIOTHBIM >KENThIH CBETOQWIBTP MPUMEHSIOT IpU
CheMKe. 3epHHUCTast (PaKTypa CHETa XOPOIIO BBISIBIIAETCS MPH ChbeMKE B OOKOBOM, «CKOJIB3SIIEM»
CBETE HU3KO CTOSLIETO COJIHIA. XOPOIIO YyBCTBYETCSI HA CHUMKE BECEHHSIS [TOPA, KOTJa B Kaape
MPUCYTCTBYIOT Tallble JYXH, Py4bH, OCOOCHHO €CIT CheMKa Belach B KOHTPOBOM cBete. [lpu
CbEMKE TaKUX CIOKETOB HYXHO OCTOPOXHO BbIOMpaTh cBeTo(uiabTp. Ilpu wm3numnHei ero



IUIOTHOCTH W HEOOJIBIION BEIMYUHE IKCIIO3UIUH, JUKTYEMOH BBICOKOW SIPKOCTBIO CHETa, BOJA
MOJKET TMOJy4aThCs Ha CHUMKE OYEHb TEMHOM, MPOU3BOS BIIEUYATICHHE TYCTONH HePTeoOpa3HOM
Macchl. bosblioe 3HaueHWe WMEeT W BENWYMHA BBIACPXKKHU. IS MEMJIeHHO TeKylled win
CTosiuelt BOABI OHA JOJIKHA Nexkarth B mpenenax 1/30—1/60 c, a mias ObICTPO TEKYIIMX PYyYbEeB—
1/125—1/250 c. IIpu Gonee KOPOTKOH BBIACPKKE BOJIA IMOTyIaCTCS HEECTECTBEHHO 3aCTHIBIIICH,
HANIOMUHAIOIIEH CTEKIIO, a pH OoJiee JTUHHOM — CMa3aHHOM.

C mosiBieHHEM MPOTAJIMH BO3PACTAIOT KOHTPACTHl. MOKpasi, JTUIIEHHAs PACTUTEIILHOCTH 3€MIIs,
KOpa JIepeBhEB C TEMHBIMH CTBOJIAMU MMEIOT OYE€Hb HEOONbIIONW KOI()PHUIIMEHT OTpaKeHUs —
okouto 0,02, uucterit cHer — Oosee 0,60. [IockoIbKY OJTHU YyHYaCTKHU CIOKETa HAXOIATCS B TCHH, a
IpyTHe SPKO OCBEHICHBI COJIHLIEM, HWHTEpBall SPKOCTEH MOXKET HAMHOTO TIPEBHIIIAThH
BO3MOXKHOCTH (oTorieHKH. Emne 0osee OCIIOKHSETCS CHUTyalusi MPU ChEMKE NPOTHB CBETA,
0COOCHHO eCJTH B KaJp MONaJarT OJUKYIONIHE YYacTKH JIbJla U Taloulero cHera. Bocnpoussectu
JIeTal TaKOro CIOKEeTa B TEHSAX W CBETAaX HHOT/Aa HE YIAeTCs JaKe NpPH CaMOM TOYHOM
SKCIIOHUPOBAHUHU M BBIPABHUBAIOIIEM MPOSBICHUH, MOITOMY JIy4Ille 3apaHee OINpeAeiuTh, B
KaKUX y4acTKax M300pa)KeHUS MOTEpH JeTajeil OyayT MEHee OIIYyTUMbI, 1 B COOTBETCTBUH C
STUM BBIOUPATH BEJTMYHUHY SKCTIO3HIINH.

B mepuon «cepoii» BecHbl TEMHBIE 3€MJIi W JIeC, TMOYTH TIOJHOE OTCYTCTBHE I[BETAa HE
CIOCOOCTBYIOT MOJYYSHHUIO HA CHUMKAX MOJTHOW TOHAJIBHOM IIKaNbI, 8 TYMaHbI, KOTOPBIE XOTS U
MOMOTAIOT JIy4llle MepeAaTh MPOCTPAHCTBO, Pa3ACIisisl IUIAHBI, €IIe OOJbIIE YBETUYUBAIOT
CXOACTBO C «OCEHHUM» crokeToM. Ho 3To Tonbko mepBwie BheuatiaeHus. [IpucmoTpeBminch
BHUMATEJIbHEE, MOXKHO YBHUJCTh MHOTOUYWCIICHHBIC TPUMETHI BECHBI: HAOYXIIHWE TOYKU
KyCTapHHUKA, «CEPEKKU» Ha BETBSIX WBBI, MPOOMBAIOUIYIOCS HW3-MOJ MPOULIOTOJHEH omaBiiei
JUCTBBI TpaBy. [ JaBHas  OTJIWMYHTENIbHAs OCOOCHHOCTh BECEHHEI'O MOTHBA JTOW IMOPHI —
Tajble BOJBI, KOTOPbIE MHOT/Aa 3aHUMAIOT OOJbIIME MPOCTPAHCTBA, MOATAIIMBas Hauboiee
HU3KHWE MeCTa. DTH AJIEMEHThl OOBIYHO (TMPUBJICKAIOT BHUMAHHME. YJIY4YIIUTh  TOHAJIbHBIC
COOTHOIIEHUS] CHUMKA MOKHO, BKJIFOYasi B HETO JIEPEBhS CO CBETIBIMU CTBOJIAMU (TOIOJb, OCHHA
u Oepe3a), MaJCHbKUE OCTPOBKHM HEPACTASBIIErO CHETa, KOTOPHIE IMOPOH COXPaHSIOTCS 0
MOSIBJICHUS TIEPBOI 3€JIeHU. B TEXHUYECKOM OTHOIIEHWH ChEMKA «CEPOil» BECHBI TPYJHOCTEN HE
NPEJCTaBIsIEeT B CHIYy HEBBICOKMX KOHTPACTOB, OCOOCHHO B TACMYpHYIO TMOTOAy, 3a
UCKJIIOYEHHEM TeX JHEH, KOr/a OCBEIEHHOCTh MaJaeT U MPUXOIUTCS MpubderaTh K mTaTuBy. B
TaKylO0 MOTrOoAy JIydllle CHUMaTh 0Oe3 CBEeTOPMILTPOB. HeoOXOoAMMOCTh B HX NPUMEHEHHH
BO3HUKAET TOJIBKO MPU ChEMKaX B COJIHEUHBIE JTHU, KOT/Ia C UX MOMOIIbIO MOKHO MPUTEHUTH
HeOO W BBICTUTH Ha HEM oOyiaka. BecHON B BO3MyXe CONEPIKUTCS MHOTO BJIaTd U TOITOMY
BO3/yIlIHAs JbIMKa Ha CHUMKax ObIBaeT Xxopouio 3ameTHOU. ['omy6oii cBeTouiIbTp ycuinuBaer
ee JIeHCTBUE, a OPAHIKEBBIM — OCIIa0JIseT.

Heckonbko cioxkHee CHUMaThb BECHY «3€JICHYIO», KOTJa Ha JIepPEeBbSIX HAUMHAET MOSBISATHCS
Mosiofasi nuctBa. [lepuoa 3TOT O4eHb HEMPOJOIKUTENEH, BCETO HECKOIBKO JHEH, TOTOMY YTO
JUCTOYKU OBICTPO TOJPAcTalOT U MeW3aX MpHOOpeTaeT BUA, Majo 4YeM OTIMYAIOIIUNCA OT
netrero. [loaTroMy Hamo crapaThCsi HE yMyCKaTh ATHX JHEW W HE OTKIAbIBaTh ChEMKY Ha
3aBTpa, TaK KakK CJEIyIOIHMi JeHb MOKET ObITh MacMypHBIM, a €lle 4epe3 JeHb Men3ax
W3MEHHUTCSl Hey3HaBaeMo. B 3TOT mepuo Jiydiiie HaberaTh CheMKH OTKPBITHIX MPOCTPAHCTB, TaK
KaK XapaKTepHble MPU3HAKH HAYaJHbHOTO MEPUOJAA «3EJICHOI» BECHBI Majlo3aMETHBI Ha OOIIMX
IUTAHAX, TOT/Ia KaK Ha KPYIHBIX TUIAHAX OHU BUJIHBI XOPOIIO M TEM CaMbIM TOJTHEE PACKPHIBAIOT
ABTOPCKUM 3aMBbICEN.

OOBIYHO MOJIOJAst TUCTBA CO3JAaeT HA CHUMKE M30BITOYHO MECTPYI0 M KOHTPACTHYIO KapTUHY,
M300MITYIONIYI0O MENKUMHU JeTansMU. [IOBBIIEHHBI KOHTPAcCT OOBICHSETCS TeM, UYTO CBEXKHE
JUCTOYKH UMEIOT OJIECTSIIYIO, HE YCIIEBIIYIO OTPYOETh U 3aMbUIHTHCS MOBEPXHOCTh. CBEpKas Ha
COJIHIIE, OHM CO3Jal0T Ha (OHE TEMHOro Jieca MHOXKECTBO MeNkux OnukoB. Kaprtuna
OCIIO’KHSIETCSI MHOTOYHMCIIEHHBIMHA MEJKUMHU JTYXKHUIIAMH, B KOTOPBIX OTpakaeTcs HeOo 1 oOaka.
OcoOeHHO TpyAHO OOpPOTHCA C ATUM SIBJICHHEM IPU ChEMKax MPOTUB cBeTa. B Takux ciydasx
MPUMEHSIOT TOTY00il CBETOPHIBTP, KOTOPBIA CHHU3UT KOHTPACTHI, PUTEHUT KEJITO-3EJICHYIO
TpaBy U JHCTBY W YCWJIMT BO3AYIIHYIO MepcrnekTuBy. Ha Xxapakrep mnepemauyun MOKpBIX



OJIMKYIOIUX MOBEPXHOCTEW U 3€pKaJIbHO OTPa)XKarOIIMX JIyX 3TOT CBETO(UIBTP HE MOBIUSET B
CUJIy UX BBICOKOHU sIpKOCTH. CHHUMAs ¢ TOIyOBbIM CBETO(MUIBTPOM, CIIEyeT U30eraTh BKIIOUCHUS
B KaJ[p OOJIBIIINX yYaCTKOB HEOa, KOTOPOE MIPH ITOM ITOJTyHIaeTCss aOCOTFOTHO OCITBIM.

OddexTHO BBHITIAIAT BECHOW MBETYIIHE IEPEBbS, OJHAKO 3Ta sSpKas B KU3HH KapTHHA Ha
CHUMKaX 4acTO BBIXOJUT HEBBIPA3UTEIbHON. 3/1€Ch TOKE HEXKENaTeIbHa CheMKa OOIIHX IJIaHOB,
TaKk KaK [BETyIIHE JACpeBbi MNpPH MEIKOM MaciTtade H300pakeHUs NOMy4YaloTcs B BUJE
CIUTOITHOW OeNIol MaccChl, CIMBAsICh C JPYTUMHU TAKHMH XKe JIEPEeBbIMU U HEOOM. B 3THX cirydasx
Jy4lle BKIIOYaTh B KaJp HE LIETUKOM JIEPEBbs, & TOIBKO UX OTIEIbHBIC BETKH, MOKPHITHIC
[[BETaMHU.

CHuMas ¢ OpaH)KeBbIM CBETO(MWIBTPOM MpHU 0€300Ja4HON MOroje, MOKHO MOJIYYHUTh OYEHb
TEMHOE M300pakeHne Heba, Ha KOoTopoe 3(h(EeKTHO MPOeHPYIOTCs BETBH, YCHITAHHBIC OCIBIMH
nBetamu. Eciu Bce e BO3HHKAaeT HEOOXOAMMOCTh CHUMATh TaKHe CIOXKETHI OOIIUM TUIaHOM, TO
Jy4Ille BCEro 3TO JiejaTh pU OOKOBOM OCBEILIEHUU PAHO YTPOM WJIM BEYEPOM, KOI/Ia OCBEIICHUE
CO3/IaeT Ha KpOHaX IBETYIUX JEPEBbEB I'yCThle TEHH, MOAYEPKUBACT UX 00beM. AHATOTUYHBIN
pe3ynbTaT MOXKET ObITh MOJYYEH U MPHU ChEMKE B MOITYKOHTPOBOM CBETE, HO MPU 3TOM OYEHb
TPYJIHO MOJIYYUTHh AOCTATOYHO TEMHOE HE0O, KOTOpOE B TAKHX CIOXKETax Hambosee jkeaaTeNbHO.
B mpotuBHOM cnyuyae HE yNacTCsl BBIACJINUTH OCHINAHHbIE O€JIBIMU IIBETAMM JEPEBbs, OHU
compioTcss ¢ HeboM. Bo Bcex npyrux curyanusx MHOJ0OHOE OCBEIIEHHE MOXKHO CYHTATh
HanboJiee 0IaronPHUATHBIM U BBIPA3UTEIIbHBIM.

HEBO B IIEA3AKE

Opranuyeckasi COCTaBHasl 4acTh MOYTH KaXAOTO MEH3aKHOTO CHUMKa — He00. OHO yKpamraer
nen3ax, MmoMoraer 0oyiee TOYHO TMepefaTh COCTOSHHME IMPUPOABI M CO3AaTh OINPEICICHHOE
HacTpoeHne. Ha cHHMMKax HEONBITHBIX. (oTodroOuTENel u3o0paxeHne Heba MoOIydaeTcs
3a4acTyl0 COBEpIIEHHO OenbiM — «OyMaXHBIM» WM OYeHb TEMHBIM. benoe HeOO
00ecKypakMBaeT 3pUTeNs CBOEH IyCTOTOM M BCTyMaeT B MPOTUBOPEYHE C peaTbHBIM
BOCHpI/IHTI/IeM €ro B npnpone; BC€Ib dAaXE B HaCMypHYIO HOFOI[y He60 BbBITJIAOUT CepBIM, HC
TOBOPSI YK€ O €r0 TEeMHO-CHHEM 1IBETE B SICHBIN

Mznumne TeMHOE M300paskeHne Heba — 3TO Yallle BCETO pe3yJbTaT IMPUMEHEHHS]  CIHUIIKOM
IUIOTHBIX ~ KENITHIX U OpPaHKeBbIX CBETOPHUIbTpoB. HeOo e mouTu Bceraa cBeTiiee 3eMHOTO
nenzaxa. Mckirouenue, noxanyu, COCTABJISIIOT HEKOTOPBhIE 3MMHHE CIOKEThI Oyiaromaps
BBICOKOH OTpaxaTelbHOM CIIOCOOHOCTH CHera W Mei3aku ¢ Tpo30BbIMU Tydamu. [Ipum
HUCIIOJIB30OBAHUHN paCHpOCTpaHeHHLIX HCTAaTUBHBIX MaTCpI/IaJ'IOB TOHAJIBHOCTH He6a Ha IIJICHKEC
3aBUCHT OT I[BeTa He0a BO BpeMs ChEMKH, a TaKXKe€ OT IIBeTa U IJIOTHOCTH CBETOPHIBTPA,
YCTaHOBJ'IeHHOFO Ha O6’I)€KTI/IBG. ‘-Iame BCE€TrO MblI BUIUM H€6O CHHUM, FOJ'Iy6BIM NN 6CJ'IGCI)IM.
W3mepenus mokaspIBaloT, 4To ronyboe HeOo B 2—3 pasa sipue CHHEro, a Oenecoe B KPYIHBIX
ropoJiax v MPOMBIIIIEHHBIX IPUTOPO/IaX MOXKET Oosiee yeM B 4 pa3a MpeBhILIATh IPKOCTh Heba
3a TOPOJIOM. [ToaTomMy, HECMOTpS Ha OJUHAKOBBIC MOTOJHBIE yCIIOBUS, AJISl TIONy4YeHUs
(«00X0auMOM TOHAJIBPHOCTU HEeOa MpPU ChEMKaxX B Pa3IMYHbI® MecTax MPUXOAUTCS MPUMEHSTh
pasHble MO IUIOTHOCTHM W IBeTy cBeToduiabTphl. [lpu Oemecom HeOGe oOIMII KOHTpacT
CBCTOTCHHU O6’I)GKTa CBbEMKH 3aMCTHO HHKE, 4YEM HpI/I CHUHEM B HCHBIfI JICHb WH3-3a 60.]166
CWJIBHOM  TOJACBETKM  TeHell. B Takux cimyyasx MCHONB3YIOT OoJiee MIOTHBIE JKENThie WU
OpaHXEBbIE CBETOPUIBTPHI.

Hepenko «6ymaxkHoe» HEOO MoiydaeTcsi B pe3ysibTaTe SKCIO3UIIMOHHBIX IPOcUeToB. [laxe mpu
HGSH&‘-II/ITCJII)HOﬁ nepe)]epnq(e H€6O Ha HEraTuBC€ BbLIXOAUT HACTOJBKO IINIOTHBIM, YTO €r0 HE
yAaeTcs «IpoOUTH» CBETOM yBenuuutTens. J[pyroil MOMEHT, KOTOPBIH MHOTJA HE yUHUTHIBACTCA
Ha TPaKTUKE, — SIPKOCTh caMoro o0nekTa. Ecim spkocTh Ha3eMHOTO 00OBEKTa BelHKa (CHET,
ydacTKu 0eJoro mecka u T. I.), TO SKCIO3UIHS, ONpeaensieMasl SKCIIOHOMETPOM, OyJIeT MEHBIIIe,
4eM IIpH CheMKe TEMHOTO HeOa. B mepBoMm citydae TIIOTHOCTh Heba Ha HeraTUBE OyIeT MEHBIIIE,
4YeM BO BTOpOM. TakuM 00pa3oM, IpHU CBETIOM OOBEKTe ChEMKH CIIEAyeT MPUMEHSTh MEHee
IUTOTHBIH CBeTOQWIBTp M HaoOopoT. Hamo oOpaTtuTh BHUMaHWE W HAa PEXHUM TPOSBICHHS
IUICHKHU: Jake HE3HAYHTEIbHOE €€ MEePerposiBICHUE MOXET MOBBICUTH KOHTPACT HEraTuBa,



HECMOTPS Ha MCIOJIB30BAHUE MPH CHEMKE JTOCTATOYHO IUIOTHBIX CBETO(GHIBTPOB U NPH TIEYATH
— Msrkoi ¢orodymaru. CUIBHO BbIpaBHUBAIOIIUN MPOSIBUTENb B KAKOW-TO Mepe MO3BOJIIET
UCTIPaBUTh ITH HEJTOCTATKH.

Haubonee yacto B meizaxHoOi (oTorpaduu NpUMEHSIOTCS CBETO(QMIBTPHI JKEJITO-OPAHKEBOI
rpynmbl. Hanpumep, npu cheMKe rpo3bl, KOTa Ty4a HaIBUTaeTCs, IPUMEHSIOT CBEeTOPMIBTp K-
2%, 310 no3BONAET IIEpEATh HA CHUMKE IPO30BOil XapakTep Heba, IOBBICHTh KOHTPACT.

Jnst mydmeir mpopa®oTku  He6a MOYKHO HCIIONIB30BATh TOMyObIe MM CHHHE CBETO(QMIBTPEI,
KOTOpbIE Jal0T BO3MOXHOCTb NOIy4aTh 3(h(eKTHhIe KapTUHBI BOCXO/I0B U 3aKaTOB, OCIA0IsAs B
3HAYUTEITBHOM CTETIEHU OpAaH)KEBbIE W KpACHBIC HM3IIyYEHUs, MPEoOIaaronue B CBETOBOM
notoke. Ilpm 5TomM cHmKaeTcs OOMmMMH KOHTpPAcT M300pa)KeHUs, BBICBETISAIOTCS TEHH,
NoJIcBeunBaeMble roiayObiM HebGocBoOM. B mpakThke mnei3axHOW CBHEMKU IIHPOKO
UCTIONIb3YyeTCsl NMPHEM BIIEYATHIBAHUS B CHUMOK H300paskeHHs Heba ¢ oOjakamMH € ApPYroro
HeraTuBa. Pacmosnarast O0JBIIMM KOJIMYECTBOM KaJIpOB TAKOTO PO/, CHATHIX B Pa3HBIX YCIOBHUAX
U B pa3HOE BpeMs rojia, MOKHO K JIFOOOMY CIOKeTy mojo0parh m3oOpakeHue Heba, Hamboee
COOTBETCTBYIOIIIEE €MY. IO XapakTepy OOJaKOB W HANpaBIIEHHOCTH IIX OCBemeHus. B
3aBHCUMOCTH OT TBOPYECKOU 3aJaud M KOMIIO3MLIMM CHHMKa oOO0Jlaka CHMMAalT Kak 0e3
CBETO(MIBTPOB, TAK M C HUMH, HampuMmep, ¢ KpacHbIM — K-5,6%. OmnpexneneHue dKCIO3UINAN
— IO UHTETPaIbHOI APKOCTH.

[Ipu cremke HeOa B MacMypHYIO TOTO/Iy HE CIACEeT HU OHMH IIBETHOW CBETOPHMIBTP, MTOCKOIBKY
nacMypHOe He0O aXpOMaTH4YHO, SPKOCTb €ro O4YeHb BbICOKA: B 2—3 pa3a Oojblle, Y4eM Y
6e3001a4uHOr0, CHHEro. ENMHCTBEHHBIN CIOCO0 MOJIy4eHUs MPUEMIIEMOM TOHAJILHOCTH Heba Ha
CHMMKaX, CJIeTaHHBIX B NACMypHYI TIOrOAY, - 3TO MHCIIOJb30BaHME OTTEHUTENCH W
oy GuiIbTPOB Ha OOBEKTUBE oTOoAIIApaTA.

BocnpousBenenuto Heba, YaCTUYHO 3aKpPHITOTO CEPbIMM O0JIaKaMH, MOMOTAIOT OTTEHEHHbIE
(GuIbTPBl H CBETIbIE OOBEKTHI Ha 3eMJ€, JAlOINe BO3MOKHOCTb CHUMATh C AKCIIO3ULUEH, HE
NpUBOAALIEH K CHWIBHOM mepenepxkke Heba. B Takux ciydasx Hambosnee TeMHbIE JeTalu
Ha3€MHOH YacTH Mei3aka BOCIIPOM3BOAATCS CHITy3TOM Ha (poHe 3((eKTHO BRIIIAAAIIETO Heba.

I'OPbI JIETOM

VYcnoBust GOTOCHEMKH B TOpax UMEIOT CBOM  OCOOEHHOCTH, 0€3 y4eTa KOTOPHIX KaueCTBEHHBIM
CHUMOK HOJYYHTb CI0KHO. ATMOC(epHast 00CTaHOBKa 3/1€Ch MEHSETCS 04eHb ObICTpo. OHA TauT
B ce0e HE TOJBKO TPYJHOCTH, HO M HEMaJble BO3MOXHOCTH MOJIy4EHUS Y3PPEKTHBIX CHUMKOB.
Huszko momsymne kioubsi 00JIaKOB, pPAaCTBOPSIIOIIMECS 3 CETKE MOXKAS JaJld, BbIXBau€HHAs W3
TEMHOTBHl INPOOMBIIMMCSI JIydOM COJHLA OTJAJ€HHas BepIIMHAa — BCE 3TO CO3JacT
BBIPA3UTENbHYIO U IMHAMHYHYIO KapTHHY, B Takoii cutyarmu ot ¢ororpada tpedyercs: BbICOKas
ONEPATUBHOCTb, YMEHHE OBICTPO pEearupoBaTh Ha HM3MEHEHHUE OOCTAHOBKM M IPEXIE BCETO
OCBEILIEHHOCTH.

["opHBIi BO3yX OYEHB NIPO3payueH, YTO CBA3aHO C MAJIBIM COJEPKAHUEM B HEM IbUIM >H BJIATH.
Ha Boicore 2000 M Bia)XHOCTh BO3JyXa IPUMEPHO B 2 pa3a HMXKE, yeM Ha paBHHUHE. [lo 3Toii
NpUYrHE aTMocdepHas IbIMKa B TOpax BBIABICHA CJIa00 M TPOCTPAHCTBO HAa CHUMKaX
nepezaaercs mioxo. Hamryumme ycinoBus CheMOK B ropax ObIBAIOT MOCIIE JOXK/I WIM YTPOM IIpH
JeTKOM TyMaHe, KOTJa BO3IyX HaChIIleH Biaroi. Heckonmpko yiydmaercss mepemaya
IPOCTPAHCTBA, KOIJa B KaJpe Ha IepeiHeM IUIaHe eCTh TeMHble npeamersl. CbeMka ¢
HKCMO3UIMEH, JOCTaTOYHOM s [popabOTKM JAeTajeil 3TUX NPEeIMETOB, MPUBOJIUT K
HEKOTOPOMY MEPEIKCHIOHUPOBAHMIO Jajei, YTO OJIaronpusTHO CKa3bIBAeTCd HAa KOHEYHOM
pe3ynbTare.

Hu oaus BUJ CheMOK NPH €CTECTBEHHOM OCBEILLEHUU HE SIBJISIETCSI CTOJIb CIIOKHBIM, KaK B TOpax.
CBheMOYHBI TEpPHOA 3[eCh HEMPOJOIDKUTEICH W TPUXOAUTCS Ha TOJYyJCHHBIC, .HauMEHee
OyaronpusATHBIE Ul 3TOTO Yachl, KOTJa OCBELIeHHe Hanbojee KOHTpacTHO. I'opHbIN JaHaAmadT
yKe caM 1o ce0e OYeHb KOHTPACTEH, OCOOCHHO €CIIM B KaJpe MPUCYTCTBYIOT OJHOBPEMEHHO
CHETOBbIC BEpIIMHBI, 3aJUTHIE COJIHEYHBIM CBETOM, M TEMHbIE CKalbl WM XBOMHBIN Jiec,
HAXOJSIIMIACSA HAa TCHEBBIX CKIIOHAX. Pasimume 6 SpKOCTH OCBEIICHUS W TCHEBHIX YYaCTKOB B



ropax 3aMeTHO OOJIbIle, YeM Ha paBHUHE. UMCTHIM, MPO3pAaYHBIA TOPHBINM BO3IYyX pPacCceHBAcT
OUYeHb MaJio CBETa, MOAITOMY A0Sl AU Py3HOrO CBETOBOrO MOTOKA, CIOCOOHOTO MOACBEYNBATH
TEHH, 3]IeCh HEBEIIMKA. B psne ciydaeB CHU3UTHh KOHTPACTHI MOXKHO ITyTEM BhIOOpA JIJIsi ChEMKH
TaKUX YYaCTKOB MECTHOCTH, TJi€ TCHHM IOICBEUYMUBAIOTCS OTPAKEHHBIM CBETOM OT OOJBIINX
MOBEPXHOCTEH, TOKPBITHIX CHETOM.

Haubonee Tsxenbie A CheMOK YCIOBUSL OCBEIICHHS OBIBAIOT B TNIyOOKHUX U Y3KHX YIIENnbix. B
ATUX CIydYasiX CIEAYET BHIOMPATh YYaCTKU € 00Jiee CBETIBIMHU CKaJbHBIMHU MTOPOAAMH, XOTS U TIPU
9TOM ChE€MKa B TECHHHAX 3a4acTyIO0 BO3MOXHA TOJIBKO B TEUEHHUE OUEHb KOPOTKOTO MPOMEKYTKA
BPEMEHHU TIpH Haubosee BBITOJAHOM JJIA JAHHOTO KOHKPETHOTO CIOKETa TMOJOKEHUH COJIHIIA
Ha HeOocBoze. Kockie, ckomp3diue Ty4yd COIHEYHOTO CBETa, MPOHUKAIOLIUE 6 YIIETbeE,
CO3/Aal0T HMHOTJIa HEOOBIYHBIC CBETOBBIC A(D(DEKTHI, HO B TO K€ BPEMS CYIMIECTBEHHO MOBBIMIAIOT
UHTEpBaNl SPKOCTe cHUMaeMmoil creHbl. W Torma ponb pedrueKkTUpYIOMUX MOBEpPXHOCTEH
ocobeHHO Benmka. Hammume Ha HeOe Genbix 007aKOB HECKOJIBKO CHIDKAeT — OOIIMI KOHTpacT
M0 CpaBHEHHUIO ¢ 0e300J1a4yHOi MOTOJOM. OcgerieHre TOpHOTO Tei3axa B TaKyl MOTOIY
MOJKET OBITh TAKKE 30HAIBHBIM: KaKHE-TO BEPIIMHBI OyyT OCBEIIATHCS COTHIIEM, a KaKHe-TO,
HAao0OpOT, MomagaTh B TeHb. [ yOMHA MpPOCTpaHCTBA HA CHUMKAX MEpeNaeTcs Nydlle, €Clu
JabHUE TUIAHBI OCBEUIEHBI CHUiIbHEe OmmkHUX.  [IpuMeHeHne  MPOTHUBOCOJIHEYHBIX OJIEH] B
ropax o00s3aTeNnbHO, TaK KaK YPEe3MEPHO SIPKO CBEPKAIOIIME HA COJHIIE JIeJl U CHET MOTYT OBITh
MIPUYHMHE MOSBJICHHS ByaJld HAa HETaTUBaX.

CTpost KOMIO3UIIMIO TOPHOTO Mel3aka, UCXOIAT M3 TOTO, YTO XOTAT Mepenarh B Kajape: CBOU
OIIYIIEHUSI TPAHIUO3HOCTH OKPYKAIOIIEr0, BEICOTY TOP, TUKOCTh, HETPOHYTOCTh MPUPOJIBI HIIH
XPYCTAIbHYI0 YHUCTOTY TOPHBIX PEK, 03€p U T. . B ropHoM mei3axke Mo4TH HE HCIOIb3yeTCs
HU3KUW TOPHU30HT, MOCKOJIbKY OTACJIbHBbIE BEPIIMHBI U HEOO HE MOTYT TNepelnarbh HY>KHOTO
BIIEYATIICHUS OT OKpYy’Karolield kapTuHbl. CHUMKH K€, CIeJaHHbIe OOIIUM TUIAHOM, U300MIYIOT
MEJIKUMH JIETAJISIMA U CTAHOBSITCS U3JIUIITHE TIECTPHIMU, MAJIOBBIPa3UTEIbHBIMH. CheMKa B TOpax
B OOJIBIIMHCTBE CIIy4aeB paKypcHasl, O4eHb 4acTO KaMepy MPUXOIUTCS HAKIOHSATH BBEPX, WU
BHU3, 4YTOOBI BKJIIOYUTH B KaJp HEOOXOAWMBIA JIIEMEHT, HO TMPH OSTOM BO3HHUKAIOT
MEPCIIEKTUBHbIE HCKAXEHUS, C KOTOPHIMH HEo0XoaumMo cuuTaThesi. OCOOEHHOCTH TOPHOIO
nei3aka Ha CHUMKax MEpelaloTcsl 3HAUUTENIBHO Jy4lle NpU ChEMKE CHHU3Y BBEPX, a HE
Hao00poT. [Ipy moCcTpoeHNN KOMITO3UIIMK BCET/1a *KeJlaTeIbHO BKIIIOYATh B KaAp (UTYpPHI JTIOACH,
JKAUBOTHBIX, PA3JUYHbIE MOCTPOMKHU U T. M. be3 3TOro BEIMYECTBEHHOCTh TOPHOIO IEW3a)ka He
BCET/Ia MOXKET OBITh OIIEHEHA 3PUTEIEM JOJKHBIM 00pa3oM.

Bricokasi mpo3payHOCTh BO3AyXa W OOJbINAs JONIA YIbTPadUOIETOBOIO HM3IYYCHUS B OOIIEM
CBETOBOM IIOTOKE YacTa MPUBOAAT K CYLIECTBEHHBIM Iepe/iepsKkaM HeratuBoB y (ororpados,
HE MMEIONINX OMbITa ChbeMOK B ropax. M30exaTh MOJ0OHBIX OIMOOK MOMOTaeT MPUMEHEHHE
yIbTPapuOIETOBBIX CBETOMUIBTPOB U OOBEKTHUBOB C MHOTOCIIONHBIM IPOCBETICHUEM.

Hapsny ¢ mepenepkkamMyd TpH ChEMKax B TOpax BCTPEYAIOTCS M HEIOIEPIKKH, OCOOEHHO
TEHEBBIX YYacTKOB crokeTa. OOBSCHSIETCS 3TO OY€Hb TEMHBIM  HEOOM B ropax, HECIIOCOOHBIM
3QPEeKTUBHO TOJCBEUMBATh TEHH, omKOKamu (oTtorpacda npu BeIdope criocoda onpeeneHus
skcro3unuu. [Ipu HanmW4YMKM B Kajipe  OuYEHb SPKUX  yYaCTKOB  CHeEra, JIbJa HKCIO3UIUIO
ONPENENSAIOT MO SIPKOCTU  JIETallM, BAXKHOU B CIOKETHOM OTHOIIEHUH. Haxoxk/ieHne BennyuHbI
9KCIIO3UIUHU 10 OCBEHICHHOCTH MOXET MPHUBECTH K CEPbE3HbIM OIIMOKaM H3-3a BBICOKOTO
KOX(PPUITMEHTa OTPAKEHHUST CHEXHBIX TMOBEPXHOCTEH. [Ipy MCMONB30BaHUN B TaKMX CUTYAIHSIX
KaMep C aBTOMAaTUYEeCKOW OTpaOOTKOW SKCIO3UIUU BHOCST B 3KCIOHOMETPUYECKYIO CHUCTEMY
MOMNPABKUA WM OTKJIIOYAIOT aBTOMATHKY U NEPEXOAAT Ha pyuHoil pexkuM. [Ipu cheMke B ropax,
MOKPBITHIX JIecOM, 0€3 JIEMHMKOB U CHETOBBIX BEpIIMH, B CiIy4ae MPUMEHEHUS
yIBTPapUOIETOBBIX CBETOMUIBTPOB, HUKAKUX KOPPEKIIMA B BETUYHHY SKCTIO3UIIMHA HE BHOCST.
B pesynpraTe HHM3KOH BIAXKHOCTH W MaJIOM 3albUICHHOCTH aTMocdepsl B ropax HeOo
3HAYUTEIbHO TEMHEe, YeM HaJl paBHHHOH. SpkocTh Ge3o0maynoro Heb6a Ha BbIcoTe 5000 M
nouytu B 10 pa3 meHble, yeM Ha ypoBHE Mops. [lo 3Tol nmpuYKrHE MOIB30BaTHCA MPHU ChEMKAX
CBETO(MMIBTPAMHU JKEJITO-OPAHIKEBOM TPYIIIBI HY>KHO C OOJIBIION OCTOPOKHOCTBIO, TaK Kak HEOO
MOJKET MOJYYUTHCSI HEECTECTBEHHO TEMHBIM. 3-3a MajbIX BENWYHH HKCIO3UIUI MPU ChEMKE



CIOKETOB, BKITIOYAIOIINX OOJIBIIOE KOJMYECTBO CHEXHBIX NMOBEPXHOCTEH, a TaKKe HEBBICOKOW
SpKOCTH Heba Ha OOJBIIMX BBICOTAX OHO M TaK IOJyyaeTcs MHOrAa M30bITOYHO TeMHbIM. Ha
BeicoTe Oosnee 1500 M maxke camMblii CBETJIBIA KENTHIH CBETOMWIBTD MOXKET TPUBECTH K
HEOXXHMJIAHHOMY Ppe3yJIbTaTy — COBEPIIEHHO YE€pHOMY HeOy, 4TO HE COOTBETCTBYET HallleMy
BOCITPUATHIO TOPHOT'O NEH3aXa B IEUCTBUTEIBHOCTH.

[Tpu BBICOKOM MIPO3pPayHOCTH BO3IyXa JeficTBUe BCEX CBETOPHUIBTPOB 3aMETHO
s eKTHBHEE U MPUBOANT K IMOBBIIICHUIO KOHTpAcTa M 0e3 TOro 04eHb KOHTPACTHOTO CIOKETa,
Korga He6o B kajape 3aHMMaeT JIMIIb HEOOJBIIYIO €r0 YacTh, MOJE3HBIM MOXET OKa3aTbCs
roryooii CBETOQUIBTP, KOTOPBIM CIOCOOCTBYET JIydIlIEMy BOCIPOU3BEJACHUI0 HAa CHUMKE
aTMOC(EepHON IBIMKH, YBEIMUYUBAs TEM CaMbIM WIUTIO3MIO TIyOMHBI IpocTpaHcTBa. [Ipu chemke
JbJ1a, CHETa, TOPHBIX PEK ¢ MOKPHIMH KAMHSIMHU MCTIONB3YIOT MOJISPU3ALMOHHBIA CBETOPHIIBTP, C
€ro IMOMOIIBIO TacAT Haubosee sipkue OIMKH. BHICOKOKOHTpACTHBIE CIOXKETHI, TAKUE KaK TEMHBIE
CKaJIbl WJIM XBOWHBIC JIEPEeBbS HAa (JOHE CHETOBBIX BEPIIHH, JyYIlE BCErO CHUMATb, UCIIOIB3YS
oTTeHeHHbIH nonypmibTp («CD», 1986, Ne 6). [Ipu ucnonb30BaHNM OOBEKTUBOB C OOBIYHBIM
IPOCBETIICHHEM NIPUMEHEHUE YIBTPAPHOIETOBBIX CBETO(OMIBTPOB 0053aTEIBHO.

Jlyqreil anst CbeMOK B ropax siBiisieTcst MajioopMaTHasi 0JHOOOBEKTHBHAS 3epKaibHAsl Kamepa.
JKenarenpHO TaKke MMETh HECKOJIBKO Pa3HO(OKYCHBIX 00BEKTHBOB. OCOOECHHO HEOOXOIHM
IIMPOKOYTOJIbHBIN OOBEKTHB. TeneoObEKTUBBI HCHOJIB3YIOTCS HECKOJIBKO pEeXe, OJHAKO HUX
CBOWCTBO KakK OBl CTATHBATh IUIAHBI MHOT/IA Ia€T BO3MOXKHOCTH Jie- JIaTh 0OJiee BIEUATIISIONINE
CHUMKHM TOpPHBIX MacCcuBOB. ONTUMaJIbHBIM HAOOpPOM Al MaJO(pOPMATHOW KaMmepbl MOKHO
cuntath O00BEKTHBBHI C (oKycHBIM paccrossHueM 28. 50 m 135 mwm. Kakux-1mbo ocoObix
TpeOOBaHUI K HEraTUBHOMY MaTepHaily Uil CheMOK B ropax He mpeabsBisercs. Jlyure Bcero
UCTIOJIb30BaTh MEJKO3EPHUCTHIC, a TaK)KE€ MMETh JIOCTATOYHBIN 3amac BHICOKOYYBCTBUTEILHOU
wieHku. [lepesapsaky ¢oroamnmapara MpOBOASAT TOJIBKO B TEHH, YTO CBSI3aHO C BBICOKMM
YPOBHEM OCBEUICHHOCTHU B TOpax.

OCEHHUI NENU3AK

Henocrosinna, n3MeH4rBa Oro/ia OCEHbIO, BMECTE C Hell MeHseTCsl U 0ONMUK Bcel mpupoasl. To
OHA OUIEIOMUT OYHCTBOM KpPAacOK NMPOHMU3AHHOI'O COJIHEYHBIM CBETOM Ji€Ca, TO NOMEPKHET U
OTEYAINT 3aTSDKHBIMH JIOKISIMU, CHJIBHBIMH BETpaMH, a TO BIPYT YIUBUT HEMOJBUKHOU
TUIIWHOW, CIIOBHO 3arpycTuB 00 yxojsmeMm jere. [lo3ToMy oceHb Tak NpWBIEKaTelbHA IS
mo0uTeNeH TMe3aXHBIX ChEeMOK. B 3Ty mopy uyamie BCero yaaeTcss mepenaTh Ha CHHMKax
COCTOSIHUE TIPUPO/IBI, o0IIee HacTpoeHue. IIpocTpaHcTBO, OTKPHIBAIOIIEECS 3a CUET OIAA0IeH
JUCTBBI, U MSTKOE OCBEILIEHUE CO3JAI0T 0CO00 OIarompusTHbIE yCIOBUS ISl ChEMKU. TeM He
MEHEee OCCHHHME TMeH3aXHu Jajeko He Bcerja ObIBalOT yAAauyHBIMU: JHOO UYpe3MEepHO
KOHTPAaCTHBIMH U TECTPbIMH, pa3fpa)kalolIMMH OOWUIMEM MeJKuX Aeranel, jaubo, HaoOOpoT,
CepbIMU U MOHOTOHHBIMHU, €CJI OHU CJI€JaHbl B MTACMYPHYIO MOTOY.

['maBHBIE IPUYMHBI MOSABIECHUS HEBBIPA3UTEIbHBIX OCEHHUX CHUMKOB — HEOCTATOYHBIA OMBIT
dororpacda B BEIOOpE CIOKETa, XapaKTep OCBEIIECHUS U COCTOSIHUE aTMOC(EphI, TaK KaK B OJHHUX
CIIy4asiX OCeHHUI BO3yX U/I€aJIbHO MPO3payeH, a B APYTUX — MPeAeSIbHO HACKIIIEH BJIaroi, 4To
BIIMSIET HA BO3JIYIIHYIO MEPCIIEKTUBY.

Jl1s ChbeMOK CIOKETOB «30JI0TOM OCEHHW» - JyYIllle BCEro MOAXOMAT SICHbIE, COJHEYHbIE THH.
Bripa3zurtenbHble CHUMKH MOTYT MOJYYaThCs U MPU ChEMKE OTKPBITHIX MPOCTPAHCTB, U B JIECY.
N3-3a HerycToii JIMCTBBI U U3MEHEHHUSI €€ OKPACKH OCEHBIO B JieC B 3-4 pa3a CBETIiee, YEM JIETOM,
HECMOTpsl Ha Oosiee HU3KOE MOJIOKEeHUE coiHLa. [1o 3Tol ke mpuuMHEe M KOHTPACT CBETOTCHU
CTAaHOBUTCS MEHbIIIE, 4TO obyierdaeT cbeMKy. CHUMas B JieCcy, He CJIEeAyeT 3JI0yNoTpeOsiTh
KEJITHIMH CBETOQWIBTPAMU: MPUTEMHSSI HE00, OHU OCBETISIOT 30JI0THCTO-KEITYIO JIUCTBY, UTO
MPUBOAMWT K TOJHOW yTpaTe pa3iuyuil B €€ TOHaIbHOCTH. [losToMy wacTo menmecooOpasHee
dororpadupoBats 6€3 CBETOPHUIBTpA.

Korma B crokere mpUCYyTCTBYIOT pa3HbIE MOPOBI AEPEBBHEB C KEITOM, OarpsitHOM, KOPHUUIHEBOM
JMCTBOM, MOXKHO NMPUMEHSTH JIOObIE LIBETHBIE CBETOQMIBTPHI 0€3 KaKOro-inbo OrpaHHuYeHUS
JUIsL Jy4lIIero ee TOHajabHOro paszzieneHus. OIHAKO XBOWHBIE JEPEBbsl, BBITISAIAINIME H3-3a



0O0JIBIIIOr0 KOHTPACTa 3HAYUTEIHHO TEMHEE JIMCTBEHHBIX, Jy4Ille HE BKJIIOYATh B Kajap. Ecimm xe
3TO HEOOXOAMMO, TO MOXHO NPUMEHUTH Troily0oil cBeTOPMIBTP, HO HEOO B ITOM Ciydae
TIOJTYYHUTCSI HA CHUMKE COBEPIICHHO OCJBIM.

Onmnagiias >xenTasi TUCTBA CO3/IaeT Ha MepeAHEM IIaHe U3IUIITHIO MECTPOTY U JIeTIaeT ero O4eHb
CBETJIBIM, YTO yXyAIIAET Iepeaady TiyOrHBI IPOCTPAHCTBA. B TakoM cirydae Kaap CTPOUTCS Tak,
YTOOBI MIEpPEeIHUN TUIaH ObUT B TeHHU. VICKIIIOUeHHE COCTaBISIOT CIOXKETHI, B KOTOPBIX CTPEMSTCS
COCPEIOTOYNTh BHUMAHHUE .3pUTEIICH NMEHHO Ha ONAaBILEH JINCTBE, MPUMEHHUB IIHUPOKOYTOIBHBIN
00BeKTUB. B Takux CHUMKax pe3KOCTh MEPEIHEro MiaHa U ero TOHAIbHAsi MPOopadoTKa JOMKHBI
OBITh MAaKCUMAIIBHBIMU, YTO JOCTHTACTCS BEIOOPOM CBETO(DMIBTPA U BEIMYMHBI SKCIIO3HIINH.

C momomIpl0 MIUPOKOYTOJNBHOTO OOBEKTHMBA MPH ChEMKaX B JIeCy Jierdye BCEro IMOJIYy4HTh
pasnenenne TIaHOB. CIOKETHI C OTKPBITBIM IPOCTPAHCTBOM, HAOOOPOT, Jydllle CHHUMATh
JUIMHHO(OKYCHON ONTHUKOW, YTOOBI JanbHHUE IJIaHBl HE MOJYYaTUCh HA CHUMKAx dYepecuyp
MEIIKUMH, a atMoc(hepHas IbIMKa Kak Obl yCHWJIHMBalach, CO37aBas WIIIO3UIO TITyOHHBI
MPOCTPAHCTBA.

B Gonbmioii Mepe mpemomnpenenseT ycnex CHHUMKa BBIOOp HanOojee BBIMTPBHIIIHOTO BapHaHTa
ocpemieHusl. OCEHbIO Al CHEMKH MPEANOYTHTENIbHEE YTPEHHHE W BEUYEPHUE YacChl, KOrja
JUIMHHBbIE TE€HU KakK Obl MOJYEPKUBAIOT HMU3KOE IOJIOKEHHE COJHIA. BreuaTiieHue «30510Toi
OCEHU» Ha aXPOMAaTUYHOM CHUMKE MOYKHO TEpeIaTh JIUIIb CBETOBBIM PUCYHKOM, MTOCKOIBKY BCE
KENTO-KPaCHbIE I[BETa BOCIPOU3BOIATCS HAa HEM OTHOCHUTEIHHO KOPOTKOHM IIKalIOH CcephixX
TOHOB, CJIa00 OTIWYAIOIIMXCS APYT OT Apyra. M 3To Hanbosee ONIyTUMO, €CIM CHUMOK CJIelaH
npu (PpOHTAITEHOM OCBEIICHUH, TIOATOMY Pa3UYHBIC BAPUAHTHI IOJTYKOHTPOBOTO U KOHTPOBOTO
ocBellleHus1 mpeanoututTenbuee. OCeHbIO MPU HAMMYUU Ha HeOe OBICTPO IBIKYIIUXCS 00JIaKOB
4acTO MEHSIOTCS YCioBUsL ocBemieHus. CienyeT NpOsSBUTH TEPIIEHUE, MOXKAAThCS HamOoiee
BBITOIHOM MHTEHCUBHOCTH OCBEUICHHSI, HO CHUMATh OBICTPO.

Bonee cloHO  CHHMAaTh  MO3JHIOID  «XMYpPYIO» OCEHb, KOTJa HEOO MOKPHITO CIIONIHBIMH
obnmakamu wiu Tydyamu. C HACTYyIUICHHMEM MAcMYypPHOM, OXKIJIMBOM TOTOJBI PE3KO MaaaeT
OCBEILICHHOCTb, CHMXAIOTCS KOHTPACTBHI, JIEPEBbsS MaKCHUMAaJIbHO OTKPBIBAIOT MPOCTPAHCTBO.
[letizaxx craHoBuTcs OoJyiee CTporuMm, rpadudHsiM. B 3TOM ciaydae OOJbIIIOE 3HAYCHHE
npruoOpeTaloT KOMIIO3ULIMOHHBIE TOCTPOCHUS, PACIOJOXKEHHE B KaJpe CTBOJOB M BETBEH
JIEPEBbEB, TOHAJILHBIE COOTHOILLEHUS 3JIEMEHTOB CIokeTa. [ TyOMHHOMY  BOCHPHUSTHIO CIOXKETa
CHOCOOCTBYIOT TEMHBIE MPEIMEThl Ha TepeaHeM ,,uiaHe. [loquepkHyTh MepCIeKTUBY MOXKHO,
BKJIIOYUB B KaJIp JIMHUIO JOPOTH, TPOIMHKY, YXOJAILIYIO OT Kpas Kajpa B ero riayouny. UtoOsl
CHUMKH C TaKUMHU CIO)KETaMH HE IMOJYyYWINCh CIUIIKOM  MOHOTOHHBIMH,  «CEPBIMI»,
MOJHUMAIOT TOHAJBHYIO IIKady H300pa)KeHHs, BKJIIOYas B Kajap MOKpbIE OJUKYIOIIHE
IIOBEPXHOCTH, JIy>)KH C OTpakeHHeM HeOa WM, HAO0OPOT, OYEHb TEMHBIC MPEIMETHI.
JleficTBEeHHYIO MOMOIIb OKa3bIBAIOT OTTEHEHHBIE JKENThle WM HEUTpallbHble CBETO(QUIBTPHI.
Wnorpa mpuberaroT K BIEYAaTHIBAHUIO B CHUMOK H300pakeHHs HeOa ¢ Jpyroro  HeraTHBa.
[Tpu cbeMKax B MacMypHYIO MOTOAY LBETHbIE CBETOMUIBTPHl  UCHOIB3YIOT AJIs pa3fesieHus
110 TOHY OTJICJIbHBIX 3JIEMEHTOB  CIOKETa, UMEIOIUX Pa3JInyMs B I[BETE.

B chipyto moroay cienyetr OCTOPOKHO MOJIb30BAaThCsl TEICO0BEKTUBAMU, TaK KaK M3-3a BOJASHBIX
NapoB B BO3JIyXe MEXAy OOBEKTOM CHEMKM M KamMepol CHHUMKH MOTYT IOJIy4aThCs C
MOHIKEHHBIM KOHTPAaCTOM M BBIIVISIIETh Kak Obl 3aByalMpoBaHHBIMU. B ycnoBusix crmaboit
OCBEUICHHOCTH CHHMMAIOT CO INTaTuBa. [lOBBIIIEHHAs 3E€PHUCTOCTH BBICOKOUYBCTBUTEIHHBIX
IUICHOK CTAHOBHUTCSI OCOOCHHO 3aMETHOM Ha OONBIIMX YyYacTKaX, HMEIOLIUX CPEIHIOI0
IUIOTHOCTb, @ UMEHHO OHU MPeo0IIaatoT Ha MOJ0OHBIX CHUMKAX.

C BhINazeHNeM NEPBOTo cHera oOliasi KapTHHA B MPUPOE pe3ko MeHsieTcs. CHOBa MOBBIIIAETCS
OCBEIICHHOCTb, BO3PACTAIOT KOHTPACTHI, NEi3aX CTaHOBUTCA Oojee sipkuMm, [Ipu chbeMke Takux
CIOJKETOB CJEIIT, yToObl (hakTypa CHera Ha HHUX OblIa mpopaboTaHa, YTO TPH PACCETHHOM
OCBEUICHUU CJIeNaTh BCEraa TPYIHO. B 3Ty mopy Ha HEKOTOPBIX JAEPEBBIX U KYyCTapHUKAX eIle
COXpaHsIeTCS TMOTEMHEBIIAs JIUCTBA, KOTOpash MMEET MPOMEXYTOUYHYIO TOHAJIbHOCTb MEXKIY
COBCEM YEPHBIMH CTBOJIAMH JICPEBHEB M OCJIBIM CHETOM, 00oraiias TOHAIbHYIO MaJUTPy CHUMKA.
Brieuatnenue riiyxoil oceHHEHl MOpHI YCWIMBAIOT, BBOJAS B KaJp He3aMep3IIHe JIyXKHIbI C



OTpaKAIOMIMMHUCS B HUX Oeperamu u HeOom. [lms Oombirero sddexra B SICHYIO MOTOTY
HIPUMEHSIOT OPaHXEBbI CBETO(WIBTP, a B MACMYPHYIO — OTTEHEHHBIH, KOTOPBIE AETal0T HEOO
0oJj1e€ TEMHBIM, TPEBOKHBIM.

OmnpezneneHue HKCHO3MLMU TPU CHEMKE OTKPBITBIX OCEHHUX IMei3axel 3aTpyAHEHU He
BBI3BIBAET BCICICTBHE HEBBICOKOTO, B OTJIMYME OT JIETA, KOHTpAacTa. 3/1eCh NPHUIOACH JII000H
crmoco0, HampuMep Haubojiee MPOCTOW — MO MHTErpalibHOM SIPKOCTH 00BeKTa cheMKH. [lpm
CHhEMKaX B JIECY B IEPUOT «30JI0TOW OCECHW» TEHU XOPOIIO TOCBEUEHBI OTPAKEHHBIM CBETOBBIM
TIOTOKOM OT JKEJITOH JIMCTBBI, ITOSTOMY HHTEPBAJ SIPKOCTEH M B TOM Clly4yae OTHOCHUTEIHHO
HEBBICOK. TeHm JOJIZKHBI OBITE JOCTAaTOYHO HpOpa60TaHLI, qTOOLI OHH HE MOJIYYMJINCh Ha
CHMMKaX O4YEeHb TEMHBIMH. KpaTHOCTh BceX CBETO(PHIBTPOB JKENTO-OPAH)KEBOW TPYIIIBI B TIOPY
«30JI0TOM OCEHW» MEHbIIE, a Toiay0oro, HaoOOPOT,— OosblIe HOMHHANBHOW. TpymaHOCTH
BO3HMKAIOT OOBIYHO IPHU CHEMKE CIOKETOB, TJE 3€MJISl TOKPHITA CBE)KEBBIIABIIMM CHETOM.
KoHTpacTsl npu 3TOM OYEeHb BBICOKH, OCOOCHHO B COJIHEYHYIO moronay. IIpeomoners BBICOKHIA
MHTEPBAI SPKOCTU TaKUX CIOKETOB MOXKHO TOJBKO NPH OYEHb TOYHOM SKCIIOHUPOBAHUH M
BbIPaBHHUBAIOLICM NPOSABJIICHUHU HCTATHBOB.

3UMHMI NEN3AK

Cpenu pabot doTomoOuTeNeH XOPOIINi 3UMHHUH Tel3aX BCTPEYAeTCs PEAKO. ITO OOBICHICTCS
HEKOTOPBIMU TPYAHOCTSIMU 3UMHHUX CBEMOK. B 3TO Bpems rospa cojHIE CTOMT HU3KO, CBETOBOM
JeHb KOPOTOK. OTKpBITBINA NEHW3aK MOXHO CHHMAaThb OT BOCXOJAa M JI0 3aKaTa BCETO JIMIIbL B
TE€YEHHE HECKOJIBKUX IMOJYJIEHHBIX YacoB, a IS CbEMOK B JIECY 3TO BpPEMsI COKpaIlaeTcs 10
MHUHHMMYyMa, 0COOEHHO Ha y3KMX MOJIIHaX WK npocekax. He crnocoOCTBYIOT 3MMHHUM Iei3aKHBIM
ChEMKaM U CHUJIbHBII MOpO3, U MaJIO€ KOJIMYECTBO COJIHEYHBIX, ONarONpUATHBIX JUIS 9TON LIEIH
THEH.

VYnaaya npu cheMKax 3UMOW HE BCETa COMYTCTBYET (POTONMIOOMTENIO elle M MOTOMY, YTO OHH
TEXHUYECKH CIIO’KHEE ChbEMOK B JIpyrue BpeMeHa rozaa. I[Ipexe Bcero 3To OTHOCUTCS K BBIOOpY
sKcno3uiuu. CuuTaercs, YTo 3UMHUHN MeH3aX B COJHEYHYIO MOroly UMeeT OOJIBIION HHTepBal
SPKOCTEH, KOTOPBI HEBO3MOKHO BOCIIPOM3BECTH HA CHUMKE 0€3 YyTpaThl JIeTajeil B CBeTax MO0
B TeHAX u300pakeHus. Takoe yTBepkKIeHHE CIPABEAIUBO TOJIBKO OTYACTH, OCKOJIBKY CIIEIyeT
pa3nuyath JBa BUJA 3UMHETO IEi3a)Xka, OTIMYAIOUIMXCS IO KOHTPACTY: ¢ TEMHBIMUA XBOWHBIMHU
JIepeBbSMU B KaJipe U 0e3 HUX.

[Ipu OoTCYTCTBMM B KaJpe IEpEeBhEB XBOWHBIX TOPOJ HWHTEPBAl SPKOCTEH CHOKETa OOBIYHO
HEBEJIMK, TaK KaK TEHU XOPOIIO IOJCBEYMBAIOTCS CHEKHBIM MOKPOBOM, MMEIOLIUM BBICOKYIO
OTpaXKaTeIbHYI CIIOCOOHOCTh. [IpM CheMKe OTKPBITHIX TeH3aKed WM B OEpPe30BOM JIECy
dororpad nmeer 1en0 HE C KOHTPACTOM CAMOTO CIOKETA, @ C KOHTPACTOM CBETOTEHH, KOTOPHIN B
3MMHEE BpEMsl OTHOCUTEIBHO HEBBICOK (HE BBILIEC, YEM JIETOM), MOATOMY HHUKAaKHUX OCOOBIX
TPYZHOCTEHN NI BOCIIPOU3BEACHUS TAKOM CIOKET He MPEICTaBIsIeT. B 3TOM cilydae 1OCTaTOYHO
NPaBUIBHO BBIOPATh CBETOYUIIBTP U HE JIONMYCTUTh OIIMOKH B ONPEAEICHUN SKCIO3UIMHU, TOTAA
Ha CHUMKE XOPOIIIO MpopaboTaroTcs JeTaly B TEHAX U cBeTax. Yem cBetsiee HEOO U ueM Ooubliie
Ha HeM OenblXx 00JaKoB, TEM OOJBIIYI0 IUIOTHOCTh JOJKEH HMETh KEJIThIM CBETOPUILTD,
UCIIOJB3YyEMBIN TIPU TAKUX ChEMKaxX. BenuunHa 3KCNO3ULMM B JAHHON CUTYyallMM ONPENEIIseTCs
10 UHTErpabHON IPKOCTH OOBEKTA CHEMKH.

[IpucyrcTBUEe B Kaape IepeBbEB XBOMHBIX MOPOA, O0CO-OCHBp €Meil, YCIOXKHSIET 3Ty 3ajauy.
3UMOM XBOSI TEMHEET U OTpakaeT CBET B 3—4 pasa xyxke, uyeM jieToM. CHer ke, OTpakarolui
6onee 90% [AJAIOIIEr0 Ha HEro CBETa, HMMEET OrPOMHYK spKOCTh. IlosHOCTBIO
BOCIIPOM3BECTU .TaKOM MHTEpBaJ SPKOCTEH MOYTH HEBO3MOXXHO, JaK€ TPUMEHSISA
(oTromarepuansl ¢ 60IBIION MIUPOTOI MpU aOCOMIOTHO TOYHOM pacyeTe 3KCIO3ULMU U 0c000
BBIPAaBHUBAIOIIEM IPOSBIECHUU HETaTUBOB. CBETOPUIBTPHI B ATOM CiIydae Majio IOMOTAlOT:
KENThIe, JKEITO-3eJIeHble TOYTH He 3(P(EKTUBHBI BCIEACTBUE CHIBHOIO MOTEMHEHHs XBOH, a
OpaH)XEBBIH, XOTS M HECKOJIBKO BBICBETJISIET €€ Ha CHUMKE, HAaCTOJBKO IOBBIIIAET KOHTPACT
CBETOTEHM, 4YTO CTAHOBHUTCSA HempuemiieMbM. B monoOHBIX crojkeTax PEKOMEHYETCS
BKJIIOYATh a KaJip TOJIKO JAJIEKO CTOSIINE AEPEBbs, YTOObI OHU 3aHMMAJIM MAJIyIO €r0 4acTh, U



MHUPHUTBCSI C TEM, YTO OHH OYIyT BOCIIPOM3BOAMTHCS Ha CHUMKE  CHIYITOM, 0€3 mpopaboTKu
netaneid. Takue AepeBbs WIM UX BETBUM Ha MEpeIHEM IUIaHE B KPYHMHOM Macmitabe B Kajp
BKJTIOYATHCSl HE JTOJDKHBI. BTOpas TpyAHOCTh 3UMHHX CBEMOK — 3TO  BOCIIPOM3BEJCHHE Ha
CHUMKE (DaKTyphl CHEXHBIX MoBepxHOcTed. JlocTuraercs 3To BHIOOPOM HambOjee BBITOIHBIX
XapaKTepOB OCBEUICHHUS, CBETOMWIBTpA M BEIWYHMHBI 3Kcro3uimu. PakTypa CHera XOpOIIo
BOCIPOM3BOAUTCA MPU OOKOBOM, TOJYKOHTPOBOM WM KOHTPOBOM OCBEILIEHUHU. 3a CYeT
HHU3KOTO TIOJOXEHHUS COJIHIIA 3UMOW OT KaXKIOW HEPOBHOCTH HA CHETY BO3HHMKAIOT JJIMHHBIC
KOChle TEHHU, CIIOCOOCTBYIOIIME BBISBICHHIO Ha CHHUMKE €ro CTpPyKTypbl. Jlomyctumo u
nepeHe00KOBOE OCBEIIEHHE,  OJHAKO IpW 3TOM (pakTypa  cHera mpopadaThIBaeTCsl XyxKe.
OpoHTANBHBIA CBET ClleyeT MpU3HATh HEYNadHbIM, TaK KaK MPU TaKOM OCBEIICHUU (akTypa
CHera mouTH He BbIsABIsIeTCs. [110X0 BoctiponsBoauTest pakTypa CHEXXHBIX MOBEPXHOCTEH U MPH
pPacCcessTHHOM OCBEIIEHUU H3-32 OTCYTCTBHUSI CBETOTEHH, MOATOMY CHHMATh 3UMHHM Mel3ax B
aCMYpPHYIO MOT0Jly HE CIEIYET.

HckmroueHrneM MOXHO CYUTATh KApTUHBI CHEXKHBIX OypaHoB, MeTeneld. @otorpadupoBaTh Takue
CIOKETBI TPYIHO M YIauH 37€Ch PEIIKU, TaK KaK CHeT Ha MOA0OHbIX cHUMKax [lomydaercs B Buze
CIUIOIIHOM CEpOii, TSKETOW Macchl, YTO IUIOXO BSDKETCA C JOEHCTBUTENBHOCTHIO. [ToBepxHOCTH
CHera Ha TEpeJHEeM IUTaHe He [OJDKHA OBITh POBHOM, HETpoHyTOH. CHEr 3HAYUTEIHLHO
€CTECTBEHHEE BBITJISANT HA CHUMKaX, KOTJa OT B3PBIXJICH U Ha HEM BUJHBI CIE/bI, JTbDKHS WU
IPOTONTAHHAS TPOITMHKA.

[IpaBuiibHOE COOTHOIIICGHHWE CBETa WM TEHHM Ha CHETy, oOecleuyuBaioliee eCTECTBEHHOCTh
BOCIIPOM3BEJICHHUS €TO TOBEPXHOCTH, BO3MOXKHO TPH MPAaBUIBHOM BHIOOpE CBETO(MWIBTPA. MPH
roayOom 06e30071auHOM HeOe yalie BCEro MCMONb3YIOT 'CBETIIbIC JKENThie M IKENTO-3eJICHbIC
ceerodumeTpsr (OK-L1* n JK3-1,4%). Bosee mioTHbIe GUILTPH 3TOM IPYIIIIBI IPUMEHSIOT PEKe,
B OCHOBHOM IpU HAIMYUU Ha HeOe OOMNbIIOro KojuuecTBa Oenbix o0makoB. OpaHKeBBIN
CBETO(MWIBTp MOBBIIIAET KOHTPACT CBETOTEHH HA CHETY, YXY/IIas TEM CaMbIM XapakTep  €ro
BOCTIpOM3BeIcHUS Ha CHUMKaX OpaHKeBbI U KPACHBINM CBETOMUIBTPHI HAXOAAT IPUMEHEHHUE Ha
3UMHHUX ChEMKax JHIIb KOTJa TpeOyeTcs MOMYepKHYTh OSNM3HY M TYCTOTYy WHES Ha BETBSX
JIEPEBbEB, MPOBOJIAX, KOTOPHIE B 3TOM Cllydyae MPOEUUPYIOTCS Ha (JOHE TEMHOTO0, IIOYTH YEPHOTO
HeOa. ['omy0oit  cBeropmnbTp I'-1,4' moutn He HAXOIUT MPUMEHEHUS B MOAOOHBIX ChEMKaX,
MOCKOJIbKY, TIOHM)Xasi KOHTpAacT CBETOTEHHM Ha CHEry, YyXyJIIaeT ero mpopaboTKy Ha
CHUMKaX.

[Ipu chemke mei3axkeld, BKIIOYAIOMIUX YYACTKH CBEPKAIOIIETO Ha COJHIIE JIbJa, OOJIBIIYIO
MOJIE3Y MPUHOCUT TOJSIPU3ANMOHHBIA CBETO(DUIBTP, C TOMOIIBIO KOTOPOTO MOKHO MPUTACHUTH
ok, B psae ciaydaeB 3TOT cBETOPMIBTP MOXKET OBITh UCIIOIB30BaH U ISl IPUTEMHEHUs Heba
0e3 onaceHus yBeJIMYUTh KOHTPACT CBETOTEHH.

3uUMOI BCJIEICTBHE MaJIOM 3allbUICHHOCTH BO3JyXa JIEHCTBHE BCEX IBETHBIX CBETO(PHIHTPOB
CTaHOBHTCs OoJee-onryTuMbIM. DakTypa cHera Ha CHUMKAaX 4allle BCETr0 YTPauuBaeTCsl U3-3a ero
nepeskcrnonupoBanus. Ilo 2Toif  mpuumHe HEOOXOOUMO  TOJB30BAaTHCS  MCIPABHBIM
(OTOIKCIIOHOMETPOM U BBIOMPATh BEIMYMHY SKCIO3UIMU C YYETOM XapaKTepa MOCIeAyIOIIero
MPOSIBJICHUS] HETaTUBOB.

[Ipn BEIpaBHHMBAIOIIEM TNPOSBICHUH ABYXPACTBOPHBIM CIIOCOOOM WJIM B pa30aBICHHBIX
MPOSBUTEISX XOPOIIUN Pe3yNbTaT MOJy4aeTcs, €CIM SKCIO3HUIMIO ONPEAENATh MO SPKOCTU
OCBEIIIEHHBIX COJIHIIEM YYacTKOB CHETa M YBEIUYHMBATH €€ Ha 2 IKCHO3UIIMOHHBIX CTYINCHH IO
CPaBHEHMIO C MOKa3aHMUSIMH SKCIOHOMETpa. BennunHy yka3aHHON NMONpPaBKU KOPPEKTUPYIOT B
3aBHCUMOCTH OT YCIIOBHM NpPOBEAECHUS HEraTUBHOrO Imporecca. Hemonepku mpu 3UMHUX
ChEMKaX BCTPEUAIOTCS PEXe, HO UX TOXKE CIEAYyeT OIacaThCs, TaK KaK MPHU U3IUIIHE TOHKOM
HETraTUBE CHET Ha OTIEYaTKe MOIy4aeTcs CEpbIM M Hanboyiee CBETIIbIE €roydacTKh HE UMEIOT
HEOOXOAMMON OEIITU3HEI.

3umoii B atMocdepe COACPKUTCS Mali0o BOJSHBIX MApOB,BO3AYIIHAS JhIMKAa HE3HAUYHUTEIbHA,
MO3TOMY MPOCTPAHCTBO HA CHHUMKAaxX IEpEeAaeTCs HEyAOBIETBOPUTENIBHO, 3a HCKIIOUYEHHEM
TaKUX JHEH, KOTJa B TOJIIE MOPO3HOTO. BO3yXa MOSBISIOTCS MEIbYalINe KPUCTATUKY JIhJA,
KOTOpBIE, CBEpKasi Ha COJIHIIE, KaK Obl MOBHUCAIOT B HEM. Takue MOMEHTHI HE CIEeyeT yIyCKaTb



it cbeMOK. OOBIYHO OHHM OBIBAIOT paHO YTPOM MPH TUXOH COJHEUHOW moroje,(Koraa
TEeMIepaTypa BO3JyXa BHE3alHO pe3KOo MOHMkaeTcs. OOpasyromascs Hpu 3TOM JbIMKa B
COUYETaHUH C TYCThIM MHEEM IPUJIAEeT MeH3axKy KpacuBYIO cepeOpUCTYIO TOHAIBHOCTb.
Heckonbko 3ameuaHuil mo BeneHUIO CbheMOK. IIITOpHO-IEneBble 3aTBOPHI € MaTepyaTbIMU
MITOpKaMu (OTOANIIAPATOB TPU HU3KUX TEMIEpaTypax padoTaioT HeycTonunBo. DOKycHpOBKa
00BEKTHBOB 3aTpyJIHSETCS WU3-3a 3arycTeHus cMmasku. Ilostomy ¢QoTokamepy M CMeHHbIE
00OBEKTUBBI HAJI0 I€PKATh O] NAJIbTO, U3BJIEKAsl UX TOJIBKO HAa BpeMs CheMKHU. B3BOoauTh 3aTBOP
U NEepeBOJUTHh KaJAphl ClelyeT IUIaBHO, 0e3 phIBKOB M JHUIIHUX YCHJIMH, TaK Kak IUICHKAa Ha
XO0JIOJIE CTAHOBHUTCS XPYTKOI U Y HEe JIETKO NMOBPEeKAaeTCs nepoparus.

[Inenky nmns  3MMHHX  CBEMOK JIydllle  BCErO  MCIOJIB30BAaThb  MEJIKO3EPHUCTYIO,
HU3KOYYBCTBUTEIbHYIO: Ha POBHOM CEpOH IOBEPXHOCTH C H300paKEHUEM CHEra OueHb
3aMETHBIM CTAHOBUTCS 3epHO. [IprMeHeHne NpOTUBOCOIHEYHBIX OJIEHI Ha Bce OOBEKTUBBI MPU
3UMHUX CBEMKaxX CIeIyeT TMpHU3HATh OOs3aTeIbHBIM: TPU BBICOKOH SIPKOCTH CHETa
YBEJIMYUBAETCS] BEPOSITHOCTh BOSHUKHOBEHHMsI pediekcoB. [1o 3Toii ke npudnHe ciaenyer oTaaTh
IpeAno4YTeHue OOBEKTHBAM C MHOTOCIOMHBIM IpocBeTiIeHHEeM. PaboraTe Ha Mopo3e ynoOHee
BCErO B [I€pYATKaX, HAJECB MMOBEPX HUX TEIUIBIE PYKaBUIIbI, KOTOPHIE CHUMAIOT TOJIBKO BO BpeMs
camux cbheMoK. KacceTpl ¢ HEOTCHATOMN MJIEHKON HOCSAT BO BHYTpPEHHEM KapMaHe. B xodpe onun
CHJIBHO TEpeoXJaKIatoTcs, IUIEHKa CTAHOBUTCS JIOMKOW M 3apsaAuTh ee B (hoToammapar yxe
HEBO3MOKHO.

MOPTPET B CBETJIOM TOHAJIbHOCTH

XapakTepHass OCOOEHHOCTb YEpHO-OENbIX CHHUMKOB B CBETJIOW TOHANBHOCTU 3aKIIOYAETCS B
npeobsiajaHM Ha TO3UTHBHOM H300paKeHMM OEJIOro M CBETJIO-CEPOro TOHOB. bombiioe
3HAUEHUE MJIS BBIMOJHEHUS PA3NIMYHBIX CIOKETOB B CBETJIOM TOHAIBHOCTU U TMOPTPETOB, B
YaCTHOCTH, HMMEET BBIOOP COOTBETCTBYIOIIEH 3aMbICIly MOJAETH (CrOKETa), MPaBUIBLHOCTD
YCTaHOBKH OCBEIIEHUSI 00bEKTa ChbeMKH U (hoHa, BHIOOp SKCHO3MIMH, a TaKkKe COOIIOACHHE
OTIpeIeIEHHBIX MPOLECCOB 00Pa0OTKN HETaTUBHBIX U MO3UTHBHBIX (POTOMATEPHAIIOB.
BbINOTHUTS B CBETJION TOHAJIBHOCTU MOPTPET TEMHOBOJOCOIO CMYTJIOrO YelIOBEeKa B TEMHOM
OJIeXkJIe U Ha TEMHOM ()OHE HEBO3MOXKHO. M 1eanbHblil cnyyaii—cheMKa 00BEKTa, «COCTOSIIETO
U3 CBETJBIX  TOHOB:  OJIOHAMHKA B CBETJIOW OAEKIe OOHa)XKEHHas MOJEIb, JETH B CBETJIBIX
KocTioMax. (YToObl OTTOUYMTH TEXHUKY HCIIOJIHEHHs Ha TMEpBBIX JTamax, HauWHAIOIIEMY
JIOOUTENI0 MOXKHO TOCOBETOBATH BBHIMOJIHUTH CHEMKY HECKOJIBKMX HATIOPMOPTOB, COCTABIIAS
KOMITO3UIIMM U3 CBETJIBIX NpenMmeToB: (apdopa, rumca, Oymard, mpamopa u T. 1.). Jlumo u
OTKPBITBIE YaCTH TeJla MOJIEIH JOJIKHBI ObITh «HAaHOOJee CepbIMU» M0 CPABHEHHUIO CO CBETIIBIM
¢onom. HenoctaToyHO CBETIIBIC BOJIOCHI MOYKHO HPUKPBITH OEJIBIM TOJIOBHBIM YOOPOM, TIOJIEM,
nienkoM, mapieil. HeoGXxoaumbIM yciioBUEM SBIISETCS  MPUCYTCTBHE B Kaape HEOOJNBIIOro Mo
pasMepaM  3JIEMEHTa TEMHOH TOHAJBHOCTH, CO3JAIOIIET0 KOHTPACT: TEMHBIX IJla3, PECHHII,
OUKOB, JIeTaJeil 0K Ibl WIH OMXKYTEPUH.

Caetublif GoH, HA KOTOPOM OOBIYHO (HOTOrpadupyrOT MOPTPETUPYEMOT0, BOCIIPOU3BOIUTCS HA
OTIeYaTKe clierka cepbiM b0 OenbiM. Ecnii ncTouHmk cBera pacmojaraercs y (oroamnmapara,
TO €r0 yCTaHABJIMBAIOT HIKE YPOBHS JIMIA, YTOOBI MO HOCOM M IMOJOOPOAKOM HE BO3HHKIIO
KecTKkuX TeHel. [Ipm MHOM pacroyioKeHWH HWCTOYHUKOB TaKHE€ TEHHU YOMPAaIoT, MOJCBEUMBas
CHHM3Y OTPaKaIOIIMMU SKpaHAMH WM JIOKATbHBIMH UCTOYHUKAMU CBETA.

B kauectBe (oHa HCTHONB3YIOT OOJIbIIME TIO pa3Mepy KYCKH CBETJION TKaHHU, Oymary wWid
KWHO9KpaH, o0yafaomuil XopommmMu 1 (y3HOOTpaKaAIOUIMMUA CBOWCTBAMH. J{JIsl TTOy4YeHHS
Ha CHHMKE HEHTpanbHO-0enoro (poHa ero OCBEIIEHHOCTh JOJIKHA MPEBBIIIATh OCBEIIEHHOCTD
CaMbIX CBETJIBIX MECT Ha JMIE MOpTpeTHpyemMoro Ha>1—1I1,5 skcno3uuuoHHON cTyneHu. s
3TOr0 ()OH OCBEIIAIOT MOIIHBIM HCTOYHMKOM HampamieHHoro cera. C momompio 3—4
OCBETHUTENICH yCTaHABIMBAIOT CBET TaK, YTOObI OH OBUI MATKHM, PACCESIHHBIM, OECTCHEBBIM WIIH
paccestHHO-OTPaKEHHBIM U IO BO3MOXKHOCTH 3allOJIHMJ BCE Y4YacTKU Jula u Qurypsl. s
CMSTYEeHHsI CBETOBOTO MOTOKA MPUMEHSIOT PacCEMBAIOIINE WM OTpakarolue dKpaHbl. [lepBeie
MO>XHO HM3TOTOBUTH M3 MOJYNPO3PAYHBIX MATEpUATIOB (HAmpUMeEp, Mapiid), BTOpbIC W3 Oesoi



TKaHU WJIHA JIUCTOB Kadbki. TeHn MOryT HapymuTh 3(Q(GEKT CBETIONH TOHAIBHOCTH: YeM
MEHbll/€ TeHEeH Ha MOPTpPeTe, CSIaHHOM IPU CBETIO-TOHAJIILHOM' OCBELIEHUH, TEM COBEpILECHHEE
OH BBIMJISIAUT. MSATKHE CBETOBbIE COOTHOILIEHHWS BO3HUKAIOT, KOTJA SPKOCTH CBETOBBIX U
TEHEBBIX YYaCTKOB H300paXEHUS pa3IMyaroTcsl He3HauuTenbHO. [Ipu cheMke OOBIYHO
UCTIONIB3YIOT TIOPTPETHBIE CBETOCWIbHBIE OO0BEKTHBHI (f = 80 MM), UMeroImue HEOONBIIYIO
IIIyOuHY pe3KOCTH. DTO JaeT BO3MOXKHOCTB IOJIydaTh Oosiee Msirkoe nzoOpaxkeHne. OObEeKTUBBI
C MHOTOCJIOMHBIM TMPOCBETJICHHEM IIO3BOJISIIOT BOCHPOU3BOJUTH CaMble TOHKHE TOHAJbHBIE
rpagauuu. CHUMKH, BBINOJIHEHHbIE 3TUMU OOBEKTUBAMH, OYEHb IUIACTHYHBI. CBETOPHUIBTPHI
IPY TaKKX ChbEMKaxX OOBIYHO HE TPUMEHSIOT.

[TpennouTuTeNnbHO MOJIB30BATHCA MENKO3EPHUCTHIMU HETaTUBHBIMU HHU3KOUYBCTBUTEJIBHBIMU
mwieHkamu (64 ex. 'OCTa), Tak kKak Ha MaJOKOHTPACTHBIX CHHUMKax OyIeT 3aMEeTHO 3€pHO,
IPUCYIIEe BHICOKOUYBCTBUTEIBHBIM IIEHKAM.

BenuunHy 3KCHO3MLIMM OMNPENENAIOT C MOMOIIbIO 3KCIIOHOMETpa MO0 HHTErPAJIbHOU SPKOCTU
JMIIa MOJENU NpU BBIKIIOYEHHOM (OHOBOM ocBemieHun. [lomyueHHOe TakuM crnocoOoM
3HAYCHHE SKCIIO3UINU YBEINIUBAIOT B 2—4 pa3a, 4T0 HEOOXOIUMO JUTs IPOPAOOTKH JeTanei B
TEHsX Ha Heratuse. [IJIEHKM NMPOSBIAIOT B CUIBHO pa30aBIEHHBIX U MEMJIECHHO pabOTaroIux
nposiBuTessX. [IposiBIeHHBIN HETaTUB UMEET MOYTH OJMHAKOBYIO IJIOTHOCTH IO BCEW IUIOIIAIN
Kazpa. Yepes 061acTh MaKCUMaJIbHOW MJIOTHOCTH 3TOTO HETaTHBA CBOOOJHO YNUTAETCS Ia3eTHBIN
TEKCT.

Jlns nonydeHust Oosiee MSATKOTO PUCYHKa MpH ME4YaTH YCTAaHABIUBAIOT B YBEJIWYMTENE JIAMITY
250—300 BT u pacceuBaroiiee MaTOBOE CTEKJIO WMJIM PAacTPOBBIM paccenBaTelb, IOMEIIas UX B
JIOTKE 7151 CBETO(PUIIBTPOB.

OOBIYHO B TO3UTHBHOM TMIpOLIECCE€ MPUMEHSIOT aMUAOJIO-BbIC WM MSTKopaOoTarolue
INIMIUHOBBIE mposiBuTenu. K HUM oTHocsATCs «DHCKO-130», a Takke MPOsSBUTENb CIIETYIONIETo
cocTaBsa:

Meronn......... Ir

Cynbput Hatpus 6e3B....20 T

Coma 0Oess........ 20r

I'mutue-doro......4 T

Kamuit  6pomucTsrii.....0,5 r

Jlis moYepKruBaHUsl TOHAIBHOCTH HAa IPOSBICHHOM, HO HE OT()UKCHPOBAHHOM OTIIEYATKE C
MOMOIIbI0 KHCTOYKH Il KOHLEHTPUPOBAHHOIO TMPOSIBUTENSE MPOpadaThIBAIOT OTAEIbHBIC
3JIEMEHTHI n300pakeHus. OTneyaTkd (PUKCUPYIOT B HEHTpalIbHOM (PUKCa)Xe, TaK KaK KUCIBINA
(bUKCaX, YaCTUYHO pacTHOPss cepedpo H300pakeHHs, «ChEIaeT» caMble TOHKHE OTTCHKH
ornedarka. [1o 3Toi ke nmpuurHe B O3UTUBHOM IIpouecce He cienyeT Moab30BaTbCsl KUCIBIMU
OCTaHaBIIUBAIOLIUMH PACTBOPAMHU MEX]Ty MPOSBISIONIEH 1 Gu-

'kcupytomeld BaHHaMu. HexenatenbHble pe3KHe TEHH (Hampumep, MOA IMOJOOPOAKOM) H
OTIIEYATKH, MOTYYEHHbIE C HEOOBIION NEPENeP>KKON, MOXKHO OCJIa0UTh C MTOMOLIBIO
xumuueckoi perymn («Cd», 1975, Ne 5).

MMOPTPET B TEMHOM TOHAJIBHOCTH

Ha cHMMKaX, BBITIOJIHEHHBIX B TEMHON TOHAIBHOCTH, OOJIBIIYIO YaCTh KaApOBOTO MMPOCTPAHCTBA
3aHMMAIOT YepHbIE M MPUONIDKAIOIIUECS K HUM TEMHO-CEepble TOHA, MUHHUMAIIbHYIO— SIPKHE
CBETJIBIC JETalH, IIATHA, JIMHUM KOHTypa. K TakMM CHHMKaM B IIEpBYIO OYepelb OTHOCATCSA
HOYHBIC TEW3aKU M CIOKEThl C MpeoOiafjaHMeM TEMHBIX IMOBEPXHOCTEH (Hampumep, CTEHBI
3/1aHuH, pa3nnyHble (POHBI, BOJHAS IIaJb U T. 11.). B TeXHUKE TEMHOW TOHAJIbHOCTH TAK)K€ MOTYT
OBIThH BBITMOJHEHBI HATIOPMOPTHI, AHUMATHCTUYECKUE CIICHKH, IOPTPETHI JIIOACH.

TexHuKa HCIOIHEHUs MOPTPETa B TEMHOM TOHAJIBHOCTU HECKOJIBKO, IPOIIE, YEM B CBETJIOM.
OO0s13aTeNbHBIM YCIOBUEM MPU BHIOOPE MOJIETH SBIISIETCS TUIIb TEMHBIN 1IBET BOJIOC U OACKIBI.
UTo0bl NMPUTEMHUTH HX, MPUMEHSIIOT TEMHbIE JIETKHE APANUPYIOLUIUE TKAHU WM TOJOBHBIE



yoopsl. bonbmias yacTe Jguna v QUrypbl MpU 3TOM JI0JDKHA HAXOAWUTHCS B TEHM,.a JAETalH,
pacmojoKeHHbIE Ha TEMHOM (POHE, COBMAIATh C HUM IO CBETIIOTE.

XapaKTepHBIM OCBEIICHUEM SIBIISIETCS KOHTPOBOE OOKOBOE (CKOJB3SIIEE) WM 3aHEOOKOBOE,
CO3/1al0IIIee JOCTATOYHBIM KOHTPACT MEKIY 0ObEKTOM CHEMKHU U OKPYKAIOIIUM MPOCTPAHCTBOM.
[lepennebokOBOE OCBEIICHUE NPUMEHSETCS, €CIIM MOJENb WM OKPY’KAIoUIHe €€ MpeIMEThI
UMEIOT Majyl0 OTpakarllylo crnocoOHocTh. [lepenHeBepxHEOOKOBOE OCBEIICHHE B JaHHOM
BH/JIC IOPTPETHOM CHEMKH HCIIOJIB3YIOT KpaiHe peako. KOHTpoBOM CBET cO3/1a€T TOHKUE JIMHUM
CBETOBOI'0 KOHTYpa BOKPYT JIMIIA, BOJIOC, OJEXKIbI, pyK. VICTOYHMK 3TOTO CBETa yCTaHABIUBAIOT
c3aad,/ BBIIIE WM HIDKE TOJIOBBI MOpTpeTupyemMoro. HeoOXoaMMbIM yCIOBHEM  IOTyUYCHHS
COOTBETCTBYIOIIETO CBETOTEHEBOTO' PUCYHKA SIBIISIETCS YETKO BBbIpAKCHHAsl HANPaBIEHHOCTH
OCHOBHOT'O CBETOBOI'O IMOTOKA. [Ipy €cTecTBEHHOM  OCBELIEHHHM €r0 MCTOYHHUKOM SBIISETCS
COJIHIIE, a B moMeInieHnn — (oTtonamma MmorrHocThio 300—500 BT B codure, coznaromiem y3kuit
IyYOK CBETa, KOTOPHIA OCBEIAET TOJILKO TOJOBY Mojenu. IIpu cbeMke HCHONb3yHOT
OTpa)karollue MPsIMOM CBET SKpPaHbI, 3epKajia WM OAUH-€UHCTBEHHBI HCTOYHHK CBETA, a s
MOJICBETKM TeHeH — oObIlyHOE oOliee ocBelleHHue. B HEKOTOphIX ciayyasX MCTOUYHUKOM
HAIPaBIEHHOTO CBETa MOXKET CIYKUTh U UMIYJIbCHBIH  oroocBeTuTenb. OHAKO B JTHOOOM
cllydae OCBEIICHHE He JTOJDKHO TojcBeunBaTh (PoH. B xauecTBe hoHA MpU CHEMKE B TIOMEIICHUH
HCIIONB3YIOT YacTh CTEHBl (B 9TOM Ciy4dae o0OIlee OCBEIIeHHEe HO CPAaBHEHUIO C OCHOBHBIM
CbEMOYHBIM  OYEHb €1a00€); Ha YJIHUIIE MOYKHO MCIIOJb30BaTh TEMHbIN 3a00p, CTEHY 3AaHUS,
TYCTOM KyCTapHUK, KOTOpble TPH KOHTPOBOM  CBETE YJIOBJIETBOPSIIOT HEOOXOTUMBIM
ycioBusM. [l BU3yalbHOTO OTAENEHUS MOJAENIH, OJETOM B TEMHOE, OT TeMHoro  (oHa, a
TakKe U Tiepeiadn  ee pelbe(HOCTH U 0ObEMHOCTH HECKOJIBKO BBICBEUMBAIOT  (OH WIH
HaNpaBJsIOT HA MOJENb C33JAM KOHTPOBOW CBET; MO>KHO OCYLIECTBUTb TO U Jpyroe
OJIHOBPEMEHHO.

DKCITO3UIHMIO BBIOUPAIOT ¢ TaKUM pacueToM, YTOObI HanOoJiee TUIOTHBIE YYacTKH HETaTHBa HE
OKa3aJINCh «3a0UTHIMU» CBETOM, TO €CTh UMENH ObI XOPOILIO 3aMETHYIO0 MPOPadOTKy JeTalnel, a
JIeTaIu U300pakeHUsl B TEHSAX He ObUIM OBl MOJIHOCTBIO yTPaueHbl, TaK KaKk B POTHBHOM Clly4ae
CHUMOK OyzaeT HanmomuHaTh ¢otorpaduky. [Ins Toro 4YToOBI 3acTpaxoBaThbCs OT OIIMOOK,
nenaloT 3—4 kaapa ¢ pasHOW BEIMUMHOM AKCHO3ULUHM. VCXOAHON CUMTAIOT 3KCIO3MIHNIO,
ONPEACIICHHYIO MO SIPKOCTH TEHEBOM YacTH JIMIA U YMEHBIICHHYIO Ha 1,5—2 3KCIO3UIIMOHHBIE
CTYIIECHHU.

[Ipu cremMKe mopTpeTa UCIOJIB3YIOT 00BEKTHBEI ¢ /"' = = 80 MM CO CBETO3alIUTHBIMHU OJICHIAMH,
HO 0e3 cBeTopmIbTpoB. K HeraTuBHBIM IUIEHKaM B JAHHOM CJIy4ae 0COObIX TpeOOBaHMM HET, TaK
KaK BBICOKas IUIOTHOCTh TIO3UTHMBa JenaeT (ororpaduueckoe 3epHO Ha HU300paKCHUH
HE3aMETHBIM.

[11eHKn NpOosBISIIOT B BRIPAaBHUBAIOLINX, MEUIEHHO paboTalonMX MposBUTeNsaX. [1oBbIIeHHBIN
KOHTPAaCT HEraTWBa BBI3BIBACT WMCUE3HOBEHHUE JETajeii Ha CBETIBIX M TEMHBIX YYacTKax
M300paKeHHsl, 4TO yXyJAllaeT ero kadectBo. llpu meuatu riyOokue TeHH (Ha HEraTuBe ATO
IPO3payHbIe YYaCTKU) MEePealOTCs HACBIIICHHBIM YepHBIM TOHOM, HO C COXPaHEHUEM PHCYHKA U
dakTypsl. BenmnunHa 5KCNO3WIIMK TIPH TIeYaTH BBIOUPAETCS TaK, YTOOBI JETad B TCHIX OBLIN
€/1Ba pa3IMYUMBbl, a CaMmble CBETJIbIC YYaCTKH HUMeNu Obl MakCUMalbHylo Oenu3Hy. UToOBI B
M300paKeHUM OBUTM YETKO BBIPAKEHBI CBETa, /I OOpaOOTKH OTIEYATKOB HCIIOIB3YIOT
OOBIYHBIN MM KOHTPACTHBIN MO3UTHUBHBIE MPOSIBH TEJ U C OOJNBIION KPOIOIIEH CIIOCOOHOCTHIO.
Jlng monydeHust HACHIIEHHOM TNyOWHBI U rpajlallii TEHEBOTO psa MPUMEHSIOT KOHTPACTHYIO
WA OCOOOKOHTpACTHYIO (hoTOOYMary.

KAK CHUMATDb HOYBIO

Hounas cpemka 10BOJBHO TpyJIHA, HO JaeT 3PQeKkTHbIe pe3ybTaTbl. OCHOBHAS CIOKHOCTh —
IPaBUIbHBIN BbIOODP BbLAEpKKU. HenocraTouHoe ocBelieHne TpedyeT UCIOIb30BaHMs IITATHUBA.
Bcee ycyryOnsiercs eme TeMm, 4YTO Ul NPaBWIBHOW Nepedayd MPOCTPAHCTBA HYXKHO
nadparmMupoBaTh 00BeKTHB. [IpaBaa, MHOTHE CTapalOTCsl CHUMATh C OTKPBITOW Iuadparmoi,
YTOOBI YMEHBIINTD BBIACPKKY. HO 17151 coxpaHeHust pe3kocTu NpuxoauTest (oTorpagupoBath C



O0eckoneyHOCTH. [10TOMY HaIe BCEro Mbl BUIUM OOIICTIIIAHOBBIE CHAMKH.

CrnenyeT Takke y4ecTb, 4YTO TuadparMUpOBaHUE YBETUYHUBAET pedIeKChl OT HICTOYHUKOB CBETA,
MIOTIABIINX B KaJIp.

Xoporue pe3ynbTaThl MOXKHO TOTYYUTh, CHUMAas B CYMEPKH, KaK TOJBKO 3a)KUTAIOTCS MEPBBIC
orau. B 310 Bpemsi cyTok He TpeOyetcsi OonbImX BbIAepxkeK. Kpome TOro, paccestHHbIN CBET
Heba XOpoIlo MOCBEYHBAET TeHU. JKenaTenbHo, YTOObl HCTOYHUK MCKYCCTBEHHOT'O CBETa MOMall
B KaJp. DTO OJUYEpPKHET HOYHOH XapaKTep CHUMKA.

[Tpu HOUYHOI cheMKe MPOXOJsAlIe AU He MemaroT. Ho ¢apbl mpoesxaromero TpaHcmopra
JatyT HA CHUMKE OeJible mostochl. IHOTAa STHM MOIB3YIOTCS ISl IOJTYYESHUSI COOTBETCTBYIOIETO
s dexra.

Jisi  Tonmy4YeHHsT «MOMEHTAJbHBIX» CHHMKOB C HW300paKeHHEM JIOJed HaJo BBIOMpAThH
OCBEILIEHHBIE YYacTKH YIUIbl ((hOHApU, BUTPUHBI) U CHHUMATh HA BBICOKOUYBCTBUTEIHHOU
wienke (250—400 en. 'OCTa). IlpaBna, u B 3TOM ciay4yae MPHUAETCS MHUPUTHCS C TEM, YTO
OTJICIbHBIC YYACTKU HETaTUBa OyAyT HEIOCTATOYHO IKCIIOHUPOBAHBI.

OueHb KUBOMUCHBI CHUMKH IIPU JIyHHOM cBeTe Ecnu syHa B Kajape, TO He Hajo 3a0bIBaTh, YTO
OHa CPaBHUTEJIBHO OBICTPO IBUTaeTCs ma HeOocBoay. IlpmbmusurensHO 3a 2'JI MHHYTHI OHa
IPOXOJUT PACCTOSHUE, PAaBHOE €€ COOCTBEHHOMY auaMeTpy. Beinepxky Oonee 20 cexkyHA
JlaBaTh HE PEKOMEHIyeTC s, MHAaUe JIyHa TIOJTYYHUTCS] OBAJIBHOM.

Cy11ecTBYIOT pa3Hble CIIOCOOBI CHEMKH JIyHbI. MOYKHO -CHATh OT/AEIBHO C OOJIBIION BBIIEPKKOM
Nen3ax, a 3aTeM BTOPOM IKCIIO3UIMEN CHUMAIOT JyHY. JKenaTenbHO pU 3TOM U1 ChEMKH JIyHBI
B3iITh Oosiee UIMHHOGOKYCHBIII OOBEKTHB, TOrAa oOHa Oyner Oonee KpymHoil. MHorma
¢dororpadupyroT Ha pa3HbIe HETATUBHI, @ 3aTEM IPU TIEYATH UX COBMEIIAOT.

Haubonee noaxoasiuee cocTosiHue HeOa — MOITHOIYHHE C MEJUIEHHO IUIBIBYILIMMHU OOJIaKaMHu.
®deliepBepK, WIIIOMHUHALMIO, CAIIOTHl HY)KHO CHHMAaTh C KOPOTKOHM BbIAEPKKOM. Ecnm xorar
HOJYYUTh HAa CHUMKE M OKpY)KAIOLIME MpPEeIMETbl, TO MOXHO, KaKk M IpPH ChEMKE JIYHBI,
IIPUMEHUTD JBONHYIO SKCIIO3ULIUIO.

[Ipy chemke MOIHMH HOUYBIO KaMmepy Ha IITATUBE YCTAHABIMBAIOT Ha OECKOHEYHOCTb H
OTKpBIBAIOT 3aTBOP. [locie BCHBIIKY MOJIHUU OOBEKTHUB 3aKpbIBatOT. Eciu MosHus He monania B
KaJp, HETaTUB Ha/I0 CMEHUTb U MPOJIOJIKATE «OXOTY.

Hounoit a3¢pexkt MOKHO MOTyduTh U pU cheMKe THeM, Eciu cdororpadupoBaTh CIOKET, SIPKO
OCBELICHHBIN COJHIIEM, a 3aTe€M I1e4aTaTh [0 CBETaM, TO TEMHbIE YYACTKH 3alle4aTaroTcsl HOUYTH
1o «mposanay. [Ipu 3ToM co3naeTcs BHeyaTiCHHE JIYHHOTO OCBelleHus. Bropoii crmocobd —
¢dororpadupoBaTh Ha U30MAHXPOMATUUECKON IJIEHKE C INIOTHBIM KPACHBIM CBETO(UIBTPOM.
[Ipu nposiBIEHMH HETaTUBHOIO MaTepuania, CHATOTO HOYbI0, PEKOMEHIYETCS I0JIb30BaThCA
BbIpaBHUBAIOIUM NposBUTeNeM. Ho Takoe nposBieHue TpedyeT HOpMaIbHOM BBIIEPKKU U JaXKe
nepeaepxku. [103ToMy MpU MOMEHTANbHBIX CHUMKAaX HOYHBIX CIO)KETOB, KOT/Ia BO3MOKHBI
HEZI0/IePKKH, MOJIE3HEE T0JIb30BAThCs 00J1€€ SHEPIHUHBIM IPOSIBUTEIIEM.

CBHEMKA BO/JIbl 1 BOJJHBIX IOBEPXHOCTEM

CocTaBHOI MM OCHOBHOW YacThIO CHUMKA YacTO CTAHOBSTCS HEOOJBLIME YYACTKH CIIOKOMHOM
WIM TEKylled BOABI, OOIIMPHBIE TIOBEPXHOCTH PEK, o03ep, Mopel. EcTecTBeHHOCTH MX
BOCTIPHSTUSL 3pUTENIeM OyJeT 3aBHCETh OT IPABWIBHOCTH BOCIIPOU3BEIEHHUS Ha CHHUMKE
MOBEPXHOCTU BOJBI U €€ TOHANbHOCTU. M300paxkeHus, B KOTOPHIX JUHHUS Oepera MpOXOAUT
CTPOTr0 MOCEPENNHE KaJpa, B ’TOM CIIydae HEXKeJIaTeNbHbI (U3-32 CUMMETPHUH).

BonbImoit mHTEpEC MpencTaBiIsIeT CIOCOOHOCTh BOJBI OTPaXKaTh OKPYKarolue npeameTsl. [lpu
NOJHOM  Oe3BeTpUM OTpaK€HHsI B BOJE IOYTH 3€PKaJbHBI, YETKO BUIHBI O0OJyiaka, HeOo,
OeperoBoil mei3ax, HO 00IIas KapTUHA MajloBbIpasuTenbHa. [Ipy JeTkoM BeTpe MOBEPXHOCTH
BOJIbI TIOKPBIBAETCSI PSIOBI0 MM MEJIKMMHU BOJHAMH, OTPaKEHHsI BUAHBI, HO HEYETKHU. Takoe
COCTOSIHME BOJHOM MOBEPXHOCTH JIETKO BOCIPOU3BOJNUTCA HAa CHUMKAX, IOBEPXHOCTb BOJBI
BBITJISIAUT €CTECTBEHHO. [Ipy cheMKax B COJHEYHYIO NOTOAY MPOTHUB CBETA WJIM IOJ MajbIM
YIJIOM K HEMY Ha MOBEPXHOCTU BOJBI MOSBISETCS MHOXKECTBO MCKpALUXcsS 0MKoB. [IpuMenus



pa3uYyHBIe ONTUYECKHE HACATKH WM TPOCTO Ma3HYB MaJbIleM O CBETOPHIBTPY, MOXKHO
HOJY4YHUTh U300pakeHUe OJIMKOB B BUJE CBEPKAIOIIMUX IITPUXOB MJIM MHOTOIYYEBbIX 3BE370YEK.
Hawnnyummii pe3ynbTat 10CTUraeTcsi pu CheMKE MoJ YIJioM B 45° 10 OTHOILIEHUIO K COJIHILY.
CunbHbI BeTep 00pa3yeT Ha MOBEPXHOCTH BOJBI KPYIHBIE BOJHBI, OTPaXXEHUs MPAKTUYECKU
OTCYTCTBYIOT. B 3TOM cilydae chbeMKy BEyT C HU3KOW TOYKHU ITUPOKOYTOJbHBIM  OOBEKTHBOM,
co3/1aBasi WJUIIO3MIO OTPOMHBIX, JOXOISIIUMX A0 Heba, BOJSHBIX BaJOB HPU OTHOCUTEIBHO
CKPOMHOH WX BEIUYHMHE B JCHCTBUTEIbHOCTH. Hambonee 3¢ ¢deKkTHbIC OTpaXeHUS B BOJC
BO3HHMKAIOT, KOTJa Ha €€ MOBEPXHOCTH OBIBAIOT KPYyMHbIE, HO TJaJKue, Kak Obl MacIsSHHUCThIE
BOJIHBI, 0Opa3yroIyecs I0CJie BHE3AITHO CTUXIIET0 CUIBHOIO BeTpa. VIckakeHHbIe 3epKajbHbIE
OTPAXKEHHS TIPH TOM HOCST MPHUUY/UTHBBII 1 KUBOMUCHBIH XapakTep. " TaKie BOTHbI BBI3BIBAIOT
U UICKYCCTBEHHO, OPOCUB B CIIOKOMHYIO BOAY KaKOH-HUOYAb PEAMET.

ToHaJIbHOCTH BOJHON MOBEPXHOCTH MOKHO U3MEHHUTH M C TIOMOIIbIO IIBETHBIX CBETO(PUIBTPOB.
[Ipn creMKke OCHOBHOE 3HAUE€HHE UMEET OKpacka BOJHOM MOBEPXHOCTH, KOTOpasl OIpeesieTcs
I[BETHOCTBIO PA3JIMYHBIX OTpakeHUi B Hell. B Boxe uarmie Bcero orpaxkaercs He0O, UMeEOLIEe
CUHIOIO, TONyOyro, Oelyr WM KpacHyl OKpackKy. I[Ipm cheMKe Tei3axeid ¢ BOIHOU
IIOBEPXHOCTBIO BC€ O3THU (DAKTOPBl JOKHBI OBITh YYTEHbl. TOJBKO MpPH 3TOM MOKHO
BOCIIPOM3BECTM Ha CHHUMKE BOJY B TOHAJIBHOCTH, OTBeyaroule 3ambiciay ¢oTorpada.
CeeropuibTp BBIOMPAIOT C Y4YETOM IPaBWJIBHOI'O BOCHPOM3BEAEHHUS TOHAJIBHOCTH HeOa,
OTpakKeHHE KOTOPOTO B BOJE 3aMETHO TEMHEE  MCTUHHOIO M3-32 YaCTUYHOTO IOIJIOIIEHUS
cBeTa BojoH. UeMm mpo3pauHee Boja B BOJOEME, TEM HUXKE €€ OTpa)kaTeibHas CIIOCOOHOCTb, U
HaoOOpoT. B a3ToM onxHa W3 NPUYMH MOSBICHHMS HA CHUMKAaxX OYEHb TEMHBIX BOJHBIX
MOBEPXHOCTEH, HAIOMHHAIOUINX CBOMM BHIOM CKOpee He(Th MM Ma3yT, yeM Boay. McrnpaButh
0JI00HOE MOKHO, UCIIOJIb3YS NPU CHEMKE JKEJITO-3€JIEHbIE UJIM 3€JE€HbIE  CBETO(PMIBTPHI, HO
IIPU 3TOM BO3HHMKAE€T ONACHOCTH IOJyYEHMs Ha HEraTHBE H3JIMIIHE IUIOTHBIX, YYacTKOB C
n3o0paxxeHreM HeOa.  TIOTHOCTBIO pemmuTh 337ady MONydeHHsT HEOOXOAMMOTO COOTHOIICHHS
TOHAJIBHOCTH HeOa M 3eMJIM MOXKHO C TIOMOILBIO OTTEHUTENEN WU MOy QUIBTPOB.

Oco0y10 CIOXKHOCTh MPECTABISIIOT CIOKETHI C BOJIOW, OKPY)KEHHOU eHOTOM. Tak Kak BeTUUnHY
9KCHO3MLIMHU IIPU 3TOM BBIOMPAIOT C YYETOM BOCIPOM3BEICHUS (DAKTYpbI CHEra Ha CHMMKE, TO
BOJIHAS TOBEPXHOCTh OKAa3bIBACTCS HEIOIKCIIOHMPOBAHHOW, M3JIMIIHE TEMHOH. DTy mpoliiemy
pemalT BhIOOPOM TOUYKH CHEMKH, YTOOBI B BOJE OBLJIO BHUIHO OTPaKEHHE KaKOTO-HHOYIh
CBETJIOTO MpeMeTa, HalpuMep obakxa.

ConHeuHble JOPOXKKHU M OJIMKM Ha BOJIE MPH 3aXO0J€ WIN. BOCXOJE COJIHIA AT BO3MOXKHOCTb
nojy4yaTtb pa3HooOpasHble cBeTOBbIC dPdexThl. MHTEepBanm  spKOCTEl TaKOro CIOKETa XOTA U
MEHbIIIE, YeM NpHU MOJO0OHON KapTUHE 0e3 BOJHOM MOBEPXHOCTH, HO BCE )K€ OYEHb  BEJMK.
[loaToMy Takue CHUMKM 4alle BCEro MOJYy4YarOTCs B TEMHON TOHAJIBHOCTH, OYEHb
KOHTPAaCTHBIMM,  HAllOMMHAIOIIMMH  JIYHHYIO HOYb. OIHAKO UX MOXKHO J€JaTh U B CBETJION
TOHAJIBHOCTU. JIJI1 3TOr0 BHIOMPAIOT MOMEHTHI, KOI'Zla HHU3KO CTOSILIEE S HE OYEHb SIPKOe
COJIHIIE NIPUKPOIOT JIETKHE,  MOIyHpo3payHble O0JIaka, U CHUMAIOT C TOJyObIM WM CHHUM
CBETOQMIBTPOM, CHIKAIOIIUM SIPKOCTh COJHIIA, B CIEKTPE KOTOPOrO B 3TOT MEPHOA
npeoOnagaloT KpacHble M opaHkeBble Jyud. Ilpm 3TOM uHCHoib3yroT O00BEKTUB C
MHOT'OCJIOMHBIM TPOCBETJIEHUEM, CHMKAIOIIUM BEPOSTHOCTD MOSIBJICHUSI Ha HETaTUBE
Napa3uTHBIX 3aCBETOK U  peqUIEeKCOB. baukun Ha Boge ocnaOisIOT € [OMOUIBIO
MOJISAPU3ALUOHHBIX cBeToGmIbTPOB. [lJIi CIOKOMHOI BOABI C 3€pKalbHO  OTpakaromien
IIOBEPXHOCTBIO CBET MMEET MAKCUMAJIBHYIO IOJSPHU3ALMIO, KOIZJAa YroJl MaJeHUs COJTHEYHBIX
aydeir cocraBisier 35—40°. Ilpu OGonee BBICOKOM MM 00jiee HU3KOM MOJOXKEHUU COJHIIA
BO3MOXHOCTb TaIlI€HUS] COJHEYHBIX OJMKOB C IOMOILUBIO MOJIAPU3ALMOHHOTO CBETOMMIBTPA
yMeHbIIaeTcsl. B MOMEHTBI BOCXOJa WIM 3aKaTa OTPaXXEHHBIH OT BOABI CBET COJHIA
IIPAKTUYECKH HE IMOJIAPU30BaH, [IO3TOMY IPUMEHEHUE B TAKUX CUTYALHAX IOJSPU3ALAOHHOIO
cBETO(GMIBTPA OECIIONE3HO.

Bosnbiie BOAHBIE TOBEPXHOCTH JIy4llle CHUMAaTh C BBICOKOM TOuku. B 3ToM ciydae
n300pakeHre BOJbI 3aHUMAeT OOJIBLIYIO YacTh IJIOMIAIU KaJIpa, MPU HU3KOU K€ TOUKE CHEMKH
OCHOBHYIO 4acTb Kajpa 3aiiMeT He00. UTOoOBI MOAYEPKHYTh OTPOMHOCTh BOJHOTO NPOCTPAHCTBA,



BKJTIOYAIOT B KaJp M300pa’keHHE JIOAKH, KOpalysi, KOTOpble IOMOTAIOT BBIIBUTH MacIITaOHBIC
COOTHOIIEHUs. MHorma ux OTpakeHHWs B BOJE CHOCOOCTBYIOT Oojiee TOYHOM mepenaye
COCTOSIHUS €€ MOBEPXHOCTH U TIOTOJIBI.

Haubonee cnoxHON 3amaueif, sBIseTcs CbeMKa OBICTPBIX TOPHBIX PEeK M BOJONAA0B. B
CTPEMUTENbHBIX BOJSHBIX MOTOKaX HAaXOJUTCS MHOXKECTBO MEJbUYANIIMX ITy3bIPHKOB BO3/AYyXa,
BCJIEJICTBME YEero OHM IIOJIy4alOTCS Ha CHUMKax B BHJE CIUIOIIHOW Oeod Macchl, Majo
HanoMmuHaromed Boay. Ilpu Takux chemMKax BBIOMPAIOT YYacTKH CJIMBA BOJBl Yy BEpXHEH
IpaHUIBl BOJOMAJa WM IOpOra, MOCKOJIBKY OHM BOCHPOM3BOJSATCS Ha CHHMMKax HauOosee
€CTeCTBEHHO. Bojomaapl CHUMAIOT OOIIUM IIAHOM, TaK Kak MpopadoTka (akTypsl BOISHOTO
MOTOKA, PACMOJIOKEHHOTO BJIaJIM, HE CTOJIb 00s3aTeNbHa.

bonbiioe 3HaueHue A €CTECTBEHHOI'O BOCIPOM3BEJIEHUS BOJbI HA CHUMKE MMEET BEJIUYMHA
BBIJICPKKU. [Ipy CAMIIKOM KOPOTKMX BBIIEP)KKAaX BOJA IOJMy4yaeTcs B BUJAE 3aCThIBLICH
CTEKJISTHHOM MAacChl, @ IPU CIUIIKOM JJIMHHBIX IPOUCXOJUT CMa3Ka, BhI3bIBAIOLAS BIIEUATICHUE
HOTEpU PEe3KOCTH. MeAJIeHHO TEeKyIlMe py4dbM M PEKH, HENPOTOYHbIE BOJOEMbI IpU cirabom
BETpe CHUMAIOT ¢ BbAepkKamu oT 1/30 mo 1/125 ¢, Gonee ObICTphIe WM TOKPBITHIE BOJTHAMU C
oenbiMu «Oapamkamm» — oT 1/125 mo 1/250 c. T'opHble peku U MOPCKOH MmpuOOl B MOMEHT
yJapa BOJH O CKaJbl TpeOyroT Oojiee KOPOTKHUX Bbiepkek — 1o 1/1000 ¢, Tak kKak TOJIBKO B
TOM Cllyyae BO3MOXKHA MpopaboTKa MeEJNKHX OpbI3r, KOTOpble MpU YJauyHO BHIOPAaHHOM
HaTPABJICHUU CheMKH 3PPEKTHO CBEPKAIOT™ HA COJHIIEC. DTH PEKOMEHIAIMA OPUCHTHPOBOYHBI,
TaKk Kak Oosiee TOYHbIE JaThb HEBO3MOXHO BCIEACTBUE MHOT000pa3us COCTOSHHUS BOJHBIX
MIOBEPXHOCTEH B 3aBUCHMOCTM OT IPUPOJHBIX YCIOBUMM M moronasl. JKemarenpHO aAenarthb
HECKOJIbKO JyOJei ¢ pa3HOU BBIAEPIKKOM.

CroxkeTbl ¢ M300pakeHHEM BOJBl M BOAHBIX MPOCTPAHCTB YacTO HMEIOT OYEHb OOJIbIION
uHTEepBaNl sipkocteil. [IposiBIeHMe HETaTUBHOW IUIGHKM C TOJOOHBIM HM300paKeHHEM B
HOPMAaJIbHOM IIPOsIBUTENE J]aCT OYE€Hb KOHTPACTHBIE HETaTHUBbI, C KOTOPBHIX OYyJET CIOXKHO WM
Jla’ke HEBO3MOXKHO MOJYYHTh KauyeCTBEHHBIH OTme4atok. IlosTtomy mist oOpabOTKM IUIEHOK C
MOJOOHBIMH CIOKETaMH HCIIONB3YIOT BhIpaBHUBAMOIIME MposiBUTENH (cM. «CDy, 1988, No 12),
KOTOpble, paboTas MENJICHHO, TOHIDKAIOT KOHTPAaCTHOCTh HeraTHBa, JaBasi HEOOJbIINe
IUIOTHOCTH B CHJIBHO SKCIIOHMPOBAHHBIX YACTIX M300pa)KeHUs (HampuMmep, cBeTAIMecs OpbI3ru
U ONUKM Ha TIOBEPXHOCTH BOJBI) MPU JOCTATOYHOH MpopaboTKe cilabo OCBEUICHHBIX MECT
Oepera. [TogoOHbIE MPOSBUTENN TaKKE OYEHb XOPOILIO CMATYAIOT OPEOJIbl. XOPOIINE PE3YIIbTATHI
JIAeT MPOSIBUTEIb CIEIYIOIIETO COCTaBa:

Meror........ 025r

Cynbdut Hatpus 6e3B. («uma»). .50

bypa xpucrai....... 0,5r

I'munua-doro......0.25 T

Bona........ noln

Bpems nposiBiaenust mieHok «®oto»— 16—20 mun npu 20° C, yto mpumepHo B 2,5 pasa
Oonbllle, uYeM YyKa3aHHOE Ha YyHakoBKe IUleHKU. [lposiBUTEns OJHOPA30BBIM, Jaer
MEJIKO3EPHUCTBIE, XOPOIIO BBIPABHEHHBIE HETaTUBbI HEOOJBIIONW IUIOTHOCTH, HMEIOLIHNE
KOPUYHEBATYI0 OKpAcKy. 3a cyeT 3Toro ux ¢ororpaduyeckas MIOTHOCTb HECKOJIBKO BBIIIE
ontudeckoil. Ilo BU3yanbHOM OLICHKE OH IOJHOCTBIO PEAJIU3YET CBETOUYBCTBUTEIBHOCTH
HEraTUBHOM IUIEHKH, YTO BBIFOJHO OTJIMYAaeT €ro OT JAPYI'MX HpOsIBUTENEH, oOIaJaroIux
aQHAJIOTUYHBIMU CBOMCTBaMH. [Ipyroil BBHIPaBHUBAIOMIMKA MPOSBUTENb, KOTOPBIA MOXET OBITH
PEKOMEHZOBAaH IIpU CbhEMKAaX Takoro poja, o00JajaeT IEHHbIM CBOHCTBOM  XOpOILO
npopabaTeiBaTh JE€Talld B CaMbIX TIIMyOOKMX TEHSX MpH HEOONbINON oO0meld IUIOTHOCTH
HETaTUBOB, XOTS 110 MEJIIKO3EPHUCTOCTH OM HECKOJIBKO YCTYIIA€T MPEAbIIYIIEMY.

Bpewmst posiBiieHus 1 0OCOOCHHOCTH MCIIONIB30BaHUS Ta Kue ke, kKak u y b-6. Ob6a
9TUX HNPOABUTCIIA NAIOT HCTATUBLI H.IHpOKOﬁ Tpaganv, 410 OYCHbL BAXXKHO JIA MICpCAavyr Ha
CHUMKaxX HEXHBIX TOHAJIBHBIX MEPEXO0JI0B U IUIACTUYHOCTH, KOTOPbIE CBOMCTBEHHBI BOAHOMN



IMOBEPXHOCTHU

B HekoTOphIX cilydasix HEOOXOAMMYK TOHAJIBHOCTh BOJABI M HeOa MOXHO TIONYYHTh M B
pouecce MO3UTHBHOW MeyaTH. [l 3TOro NpPUTEMHSIOT <«IM, HA00OpOT, MPONEYaTHIBAIOT
COOTBETCTBYIOIIIME YYAaCTKH H300pakeHHs. ODTOT MpUeM Haubosiee MNpPOCT M JOCTATOYHO
3¢ deKTUBEH, 0OTHAKO TPeOyeT U3BECTHOTO HAaBBIKA B paboTe.

HATIOPMOPT U CbEMKA CTEKJIA

HaTropMopT sBisieTCss CaMOCTOSATENbHBIM JKaHPOM (DOTOMCKYCCTBA M TpEACTaBiIsieT co00i
n300paKeHHe TMPEIMETOB, BEIICH WM JJIEMEHTOB «MEPTBOM TPUPOAB» B OOpPa3HOA,
XynoxecTBeHHOH (opme. Ha Takux cHMMKax mepefaroT HE TOJbKO KpacoTy NpeIMETOB,
COBEPIIEHCTBO HMX (DOPMBI, (PaKTyphl MOBEPXHOCTH, HO W IOKA3bIBAIOT MHP YEIOBEKa Yepes
OKpY’KalolIMe ero MpeAMEeThl ObITa WM 3MOXH, B KOTOPYIO OH JKUBET. HaTiopMOPTHI JOJKHBI
00Ja1aTh KOHCTPYKTUBHOM YETKOCTHIO, CMBICIOBBIM U 3PUTEJIBHBIM LIEHTPAMH, COBEPLICHHON
KOMIIO3UIIMEN U BBIPA3UTEIbHBIM CBETOTCHEBBIM PUCYHKOM.

Jna cpemku HauOolsiee MPUTOJIHBI 3€pKajibHble (oToKaMepbl THma «3eHuT» unu «Kuesy. C
OJTHOW CTOPOHBI, OHU TO3BOJISIIOT CHUMAaTh B KPYIHOM MaciiTabe ¢ OJIM3KOro paccTOsSHUS,
JPyTO — /Ial0T BO3MOXKHOCTH HAOJIOAaTh N300pakeHHsI HA MAaTOBOM CTEKJIEe (pOTOAIAPATOB H
Ha/eKHO KOHTPOJIMPOBAaTh TIJIyOMHY pe3Ko HU300pakaeMoro IMpPOCTPAHCTBA, XapakTep
pacnpeneneHns TeHel U pe3ysbTaT AeMCTBUS pa3InYHbIX ONTUYECKUX HAacaaoK. J{Jisl BBIIBICHMUS
IPOCTPAHCTBA, (GaKTOPHI U JeTajeil N300pakeHusl NOoJIb3YIOTCs MITaTHBIMU 0ObeKkTuBaMu (=50
MM) C BBICOKOW pa3pelaromieid CriocOOHOCThIO, TIATEIHHO MPOU3BOAS HABOJKY Ha pe3KocTh. K
MaJIoOPMATHBIM KaMepaM, MOKHO PEKOMEHJI0BaTh MakpooObekTHBbI «H1ycTap-61JI13» u MC
«BonHa-9%», yaAnIuHUTENbHBIE KOJbIA U MTOJI0KUTEIbHBIE JTUH3BIL.

C mnomompl OCBEHICHWS B HATIOPMOPTE pELIAIOT PA3JIMYHBIE XYJI0’)KECTBEHHBIE 3aJauu:
TOHAJILHOCTh, CBETOTEHEBOM PHCYHOK M300paK€HUS M €ro KOMIIO3ULIMOHHOE paBHOBECHE.
Bribupas xapakTep ocBelleHus, 00palaloT BHUMaHUE Ha BaKHOE OOCTOSTENILCTBO: HECMOTPS Ha
OO0JIBIIIOE YMCIIO UCTOYHUKOB CBETA, MPUMEHSIOUIMXCS MPH ChEMKE, Ha CHUMKE JOJDKHO OBbITh
ne'pefaHo OCBEIIEHHE Kak Obl OT OJHOIO IJIABHOTO, Yallle BCEr0 OT MCTOYHMKA PHUCYIOLIETO
cBeTa. B MpoTHBHOM cilydae BO3HMKAET XaOTUYHOE HArPOMOXIECHNUE TEHEH, CHUIMOK yTpauuBaeT
JTAKOHUYHOCTb U €CTECTBEHHOCTD.

IIpy HUCKYyCCTBEHHOM OCBELICHUU MWCIOJIB3YIOT PACCESHHBIN, PUCYIOIIUN, MOJAEIUPYIOLINA,
KOHTPOBOU M (hOHOBBIM cBeTa. PaccessHHBIN CBET ompesensieT OOy OCBEIIEHHOCTh OOBEKTa
CHEMKH U BEJIMYHMHY KCIO3UIMH. Er0 HCTOUHMKOM MOET CIYXHUTbh, Hampumep, GoTojamia B
pedrekTope, mepea KOTOpOW YCTaHABIMBAIOT JKpaH W3 MapiiM WIM YepTeHOU Kaibku. C
MIOMOIIBIO0 PUCYIOLIETO CBETA BBISABIAIOT (POPMBI U 00BEM IPEAMETOB, GaKTypy MaTepuaia. ITo
y3KOHAINpaBJICHHbIN, = BEPXHEOOKOBOM  CBET, MCTOYHMK KOTOPOrO  pPAacHojaraloT B
HETOCPEJCTBEHHONW OJM30CTH OT 00BEKTa ChEMKH. J[IsI CMSr4eHus pe3Kux, TyCThIX TEHeH
HCIOJIB3YIOT MOJCIHPYIOIINANA CBET OT OJHOTO MIIM HECKOJIBKUX MCTOYHUKOB B OCBETUTEIX C
paccenBalOUIMMU 3KpaHaMM, KOTOpBIE pa3MelIaloT COOKYy U CBEpXy OOBEKTa CHEMKH, CO
CTOPOHBI, IPOTUBOIIOJIOKHON HCTOYHHUKY PUCYIOIIETO CBETA.

Xapakrep, cuia <d KOJIMYECTBO UCTOYHHUKOB MOJICIUPYIOLIETO CBETa MOTYT OBbITh pa3IMYHBIMU.
B onHux croxerax naxe ciadas TeHb OT IPEAMETOB HEXellaTelbHa, TOTAA KaK B IPYyIMX UIMEHHO
IUIOTHBIE, PE3KO OYEPUYCHHBIE TEHH MTOMOTAIOT CO3/1aTh 00Jiee BHIPA3UTEbHYI0 KOMIIO3HIIUIO.

B mpakTHke CcheMKH HATIOpMOpTa MIMPOKO MPUMEHSIOT pa3HOOOpas3Hble CBETOBBIC A()(PEKTHI,
IpUIaone He0OX0IMMYI0 TOHAJBHOCTh WM IJIACTUYHOCTh M300paxkeHuto. KoHTpoBoil cBer,
UCTOYHUK KOTOPOTrO IMOMEIAeTcs c3alud OOBEKTa ChEMKH, CO3/1a€T CBETOBOW KOHTYP BOKpYT
OuepTaHMs TMPEIMETOB, JaBas BO3MOXXHOCTb XOpOLIO BBIIENIUTh UX Ha (OHE, eciu uX
TOHAJIBHOCTh OJIM3Ka, OOOTaTUTh CBETOBYIO MNAIUTPY CHUMKA. C IMOMOLIbIO HCTOYHUKOB
¢oHOBOTO CBeTa 1OOMBAIOTCS TOHAJILHOCTH (POHA, KOTOpPAsk HAMIYUIIUM 00pa3oM COOTBETCTBYET
aBTOPCKOMY pPEIICHHIO TeMbl. HecTaHmapTHOE pelnieHHe B XapakTepe OCBEIICHHS MOXKET JaTh
HEOXXHMJIAHHBII W WHTEpPECHbIM pe3ynbraT. [IpM ecTeCTBEHHOM OCBELIEHHH HEO0OXOoauMast
TOHAJIBHOCTD, ITOICBETKA TCHEW M PACCTAHOBKA CBETOBBIX AKLEHTOB JIOCTHTaIOTCS IPUMEHEHHEM



oTpakaTeneil u3 0enoit Oymaru, TKaHH, aTFOMHHHAEBOW (osbru mim 3epkai. [Ipu gepHO-OembIx
ChEMKaX JOIyCKAaeTCsl MCIOJIb30BAaHUE CMEIIAHHBIX HCTOYHUKOB CBETa — ECTECTBEHHOTO M
HCKYCCTBEHHOTO.

B 3aBucumoctH 0T conepxaHus CHMMKa BblOupaercss (oH. OH JomKeH OBITh POBHBIM,
CTIIOKOMHBIM, PEIKO C OTTEHEHUEM OT CBETJIOr0 K TeMHOMY. CBeTIbIe MPEeIMEThl HHOT/AA JIydIIe
BBITJISIIAT HA TEMHOM ()OHE M, Ha00OPOT, TeMHbIe — Ha cBeTiIoM. DOH mepenaroT Ha CHUMKE
OOBIYHO cIIeTKa Hepe3KuM. B kauecTBe (hoHA MCIONB3YIOT INIAAKYIO CTEHY, JIHCT KapTOHA WU
CHeLMANbHbIM 3aJHUK B BHJE€ HM30THYTOI'O JIUCTa IJIOTHOM uepTexHON Oymara. OTo naer
BO3MOXHOCTh M30aBUTHCSI HAa CHUMKE OT HENPHITHOW JHMHUW CTHIKA MEXIYy BEPTHKAIBHO
PacHONIOKEHHBIM (JOHOM W TOPU3OHTAILHOM IUIOCKOCTBIO CTOJA C YCTaHOBJICHHBIMH Ha HEH
¢dororpadupyembiMu ipeaMeTamMu. B HEKOTOPBIX CIydasx TaKOW 3aJHUK MOXKHO 33/IpaliipoBaTh
noaxonsduie TkaHbio. TOHANIBHOCTBIO (pOHA YNpaBIAIOT, MEHSs €ro ocBeleHHOCTh. Ocoboe
3HAa4YCHHE MPHUIACTCS nepenade (HakTypsl MOBEPXHOCTH (OTOrpadupyeMbIX MPEAMETOB, KOTOPas
3aBUCHT OT HAIpaBJICHHS CBETOBOTO IIOTOKA M €ro WHTEHCHBHOCTH. [Ipu cuibHON
OCBEIICHHOCTH CBET «3a0WBaeT» HEKOTOpBIC JETalld, HEraTUB B 3TUX MECTaX IOJIy4aeTCs
W3JIMIIHE TUIOTHBIM, a MPH Ca0oil OCBEHNIEHHOCTH HAa HEM YTpPAuMBAIOTCS JETal B TCHAX
n300pakeHus, ,u (pakTypa Marepuasa BCISICTBHE STOTO MPOpadaThIBACTCS IIIOXO.

HauGonee TpyaHBIMH A1 BOCIIPOM3BEACHUS SIBISIFOTCS M3JENUS M3 CTEKJIA, MMOJHMPOBAHHOTOY
nepeBa, MeTaula W JIpyrux MarepuajoB, HMMEIONIMX TJISHLIEBYI IMOBEPXHOCTh. Jls
IpEeIOTBPALICHNS] BOSHUKHOBEHHMS Ha HUX OJIMKOB H OTPaXEHUsS OKpPY’Kalomieil O0OCTaHOBKH
NPUMEHSIOT MATKWUH . W PACCeSIHHBIM CBET WM TPOM3BOJAT CHEMKY Yepe3 TeMHBIH SKpaH,
UMEIONIMK OTBEepCcTHE Uil 00BbeKTHBa (oToanmapata. [lonspuszanioHHbIid CBETOQUIBTP MacuT
HanOosnee CHIbHBIE ONWKH © oOTpaxeHus. OJHAKO Ha TOJMPOBAHHBIX METALUTHYECKUX
NOBEPXHOCTSAX W CTEKJIE OH WX IOJHOCTBIO HE YCTpPaHSeT, WI IO3TOMY MpPEAMETHI
IpeBapUTEIbHO HE MEHEee IBYX 4YacOB JEpiKaT 6 XOJOAWIbHUKE. B pesymprare 3TOrO
OXJIQK/ICHUS TIOBEPXHOCTH OTIIOTEBACT U CTAHOBUTCS Ciierka MaToBoi. Ecim hororpadupyemsrit
IpeaMET MPEICTaBISET COOO0M COCyJl, MOXKHO B HEro HaJUTh JICASHYIO-BOAY — 3¢ ekt Oyaer
TaKHM Ke.

CpeMKa M3JeNuil U3 CTEKIIa SBISETCS HauOoJiee CIOXKHOM, Tak Kak B 3TOM cliydae TpeOyeTcs
nepesaTh Ha CHUMKE (aKkTypy ero Oyectsmieli TOBEpPXHOCTH U €T0 MPO3PavyHOCTb.

MoHeTsl, Menanu W Apyrue IJIOCKWE NpPeAMEThl CHUMAIOT Ui BBIABICHUS peibeda mpu
OOKOBOM, PE3KO HAIPABJIEHHOM, «CKOJIB3SIIIEM) CBETE.

[Ipu 00paboTke «EeraTMBOB HCHOJB3YIOT PE3KOCTHbIE MPOSBUTEIH. BOJBIIMHCTBO CIOKETOB
JydlIe BBITJIAISAT, €CJIM OHM Hale4aTaHbl Ha MaTOBOH, ITOJyMaTOBOM MM THCHEHOU (oToOymare
U OTPETYILINPOBAHBI.

®OTOIPA®UPYUTE IITHUII

dotorpadupoBaHre TNTUIl — YBICKATeIbHEHIMA BUI (POTOOXOTH. Jlerko moamaThes
UCKYIICHUIO TOJIyYUTh PEIKHE CHUMKH ITHUIL, CAMU K€ CHUMKH CHEJIaTh ropasfo TpyAHEE.
®ororpadupoBaHue MTUI[ CBSI3aHO C MPEOJOJICHHEM HEMAaJbIX TPYIHOCTEH, OCOOEHHO Ha
NEPBBIX N10PAX, IPU HEOCTATKE OIBITA.

B kakoii-To cTeneHuM HEIOCTATOK OIbITa MOXHO BOCHOJIHHTH 3HAKOMCTBOM C KHUTaMHU U
CTAaThsIMU JIyYIIUX MacTepoB GoTooxoThl. Ho mpexae Bcero HeoOX0oAUMO MPUOOPECTH 3HAHUSA
no Ouosoruu. YToOBl pa3bicKaTh THE3/la KaKoro-iuOo BUAA NTHUIL, HAIO 3HATh, 1€ 3TOT BH]
MPEeANOYUTAET THE3AUTHCS, 3HATH Tojioca MTHIl, UX MOBAJKU M MPUBBIYKU. be3 Takux 3HaHUi
4acTO HEBO3MOXHO Ja)K€ YCTaHOBHUTh, CHUMOK KaKOW NMTHUILIBI BaM YyJalock crenars. Hanpumep,
pa3IuyYHbIE BUABI IEHOYEK M KaMBIIIEBOK HACTOJIBKO BHEUIHE IMOXO0XH JIpYyr Ha Apyra, 4To
Pa3IUYUTh UX YAAETCS TOJIBKO TOT/IA, KOTJIa XOPOIIO HAYUYHUIIbCS pa3inyaTh MEHHE STUX MTHUILL.
Kak u3BeCTHO, OCHOBHBIMHM TpPHEMaMU OXOTbl C (OTOANIAPATOM SIBIISIOTCS: ChEMKa
doTopyk’beM € MOAXO0/Aa, HACTOpAKUBAHUE (POTOKaAMEphbl y THe3[a MTHUIlbl, Y MECT TOKOBaHUS,
KOPME)XKH, CheMKa U3 YKPBITUH (11anaiei, nainarok). 44

TpynHo ckazaTh, KaKOW M3 3TUX CIIOCOOOB CIIEAyeT MpeArnodecTs. Yarne Bcero ObIBaeT Tak, 4ToO



CHUMOK, TIOJyYEHHBIH KaKHM-THOO W3 HUX, HCBO3MOXKHO TOJYYHUTh HHUKAKUM Jpyrum. Ecmum
($hoTOOXOTHUK OyJAeT BialeTh B COBEPIICHCTBE TOJIBKO OJHUM M3 3THUX MPUEMOB, TO CHUMKH HE
OyIyT OTIWYAThCS pa3sHOOOpa3WeM CrOKETOB. Tak, CHUMas MTHI[ KaMepOol, HACTOPOKCHHOH Y
THE3/1a, MOXKHO TIOJyYUTh CHHUMKH, [OKa3bIBAIOIIME JKW3Hb MTHI] B THE3I0BOM MEPUOL]
(HacWKUBaHUE KIJIAJK{, KOpMJIEHHE NTEHLOB). [loromiyro NTHIly WIM NTULYY B IOJETE CHATh
TakUM 00pa30oM MOYTH HEBO3MOXKHO.

[loaToMy oOueBHIHO, YTO AJS TOJNYYEHHMS HHTEPECHBIX I[ Pa3HOOOpa3HBIX CHUMKOB ITHII
pa3ymMHee codeTaTh yKazaHHble crocoObl. [Ipu cheMke ¢ MOMOIIbI0 HACTOPOXKEHHOW KaMephl
WIM U3 YKPBITHS HAJN0 3apaHee, HE HAAEICh Ha Cllydail, OTBICKaTh IHE3[a NTHUL, MeCTa HX
TOKOBAaHHS WJIH KOPMEXKH. YacTo oka3piBaeTCsi HEOOXOJUMBIM OTBICKaTh HECKOJIBKO THE3]
OJTHOTO M TOTO K€ BUJA, YTOOBI BRIOpATh HaMOOJEe MOAXOJAIINE 10 PACTIONOKEHUIO THE3/A.
Jlerue Bcero OThICKaTh THE3J0 MTHUIIBI B TOT MEPHOJI, KOI/Ia OHA TOJIbKO HAUMHAET €r0 CTPOUTD.
BonbummHcTBO NTHI] B POccuu mpucTynaeT Kk THE3/10BaHUIO B anpelsie WIM Hadaje Mas. JTOT JKe
nepuoj Hanbolee OaronpusaTeH A CheMKH ¢ Toaxoaa. OOBEKTh CheMKH B JIeCy, Ha Tyrax, Ha
Oonotax OoJyiee MOCTYNHBI B 3TO BpeMs Ui TeNeOOBEKTHBA, W YCIOBHS OCBEIICHHUS CaMble
xopomue. [Tozxke, Korma Ha JAepeBbSAX MOSIBUTCS JHCTBA, a Ha Jyrax W 0OJIOTaX — TYCThIC
3apoCiii KyCTOB U TpPaBbl, IPUMEHUTh TelIeOOBEKTUB OyneT TpyaHee. MIHTepecHble CHUMKH C
MOJIX0J]a MOXHO TMOJYyYHUTh HAa MECTaX KOPMEXKKHU MTHIl 3UMOH (Ha KycTax psOWHBI, Joxa, Ha
peneiHuke u T. 1.).

CbeMka C MOMOIIbIO HACTOPOKEHHOM Kamepbl WIM W3 YKPBITHI NPUMEHSIETCS TOr/Aa, KOrjaa
TOYHO YCTaHOBJIEHBI MeCTa HauboJjee BEPOATHOTO MOsiBIeHUs NTULIBI. COOpyKEHHE YKPBITHS Ha
nepeBe TpedyeT OoNbIION 3aTpaThl BpeMeHU U cui (0xoTa ¢ (oToammapaToM MpeBpaiiacTcs B
HACTOSIIYIO «3acaay ¢ GOoToanmapaToM»). YKPBITHE MO3BOJISET MaKCUMAIIBHO MPHUOIM3UTHCS K
NTHUIIE U BEIOpATh HanbOoJiee HHTEPECHBIH CIOKET.

OpHako 3TOT crmoco® Henb3s MPUMEHATh B TMapKax M JiecaXx BOJIM3M TOPOAA, TaK Kak IpH
COOPY>KEHHH LIaJalleil MPUXOAUTCS YHUUTOXKATh MOJIOJIbIE IEPEBbS U MOJIECOK.

Hocuth xe Ha cebe majaTky OOpEeMEHHTENIbHO, OCOOCHHO €CJIM Y4YeCTh, YTO HaJ0 WMETh O]
pyKoii poToamnmaparypy, JIaMITy-BCTIBIIIKY U JPYTrOe CHAPSIKEHHE.

[Tpu cbeMKke U3 YKpBITHS HaJ0, KaK MPaBUIO, UMETh TEIEOOBEKTUB C (POKYCHBIM PACCTOSHUEM
300—500 MM 1 3epkaybHYIO Kamepy. TeneoObeKTUBOM ¢ HeOOIbIIUM (POKYCHBIM PACCTOSIHUEM
(«FOmuTep-11») nam nampHOMEPHOM KaMEPOH TPYIHO MOJYYHTh KPYITHOE N300paKEHHUE TITHIIHI.

CpeMKa NTHIl B YCIOBUSAX TNIOXOTO OCBEIICHHUS, HAIPUMED, JIETOM B Jiecy, TpeOyeT,IpUMEHEHUs
Jamnbl-BCObIIKA. Ho amma-Bembllika ¢ OJHUM OCBETUTENEM JAaeT CIMIIKOM KOHTPACTHBIN
CHUMOK, O€IHBIN MOIyTOHAMH, C PE3KUMHU MEPEXO0IaMU OT OCBEIICHHBIX YYACTKOB K TCHEBBIM.
Kpome TOro, yacto Ha CHHMKE, CIEJIAHHOM C JIAMIIOM-BCIBIIIKOM C OJHUM OCBETHUTENIEM,
ObIBalOT pa3nuuHbie nedekThl. [IoaToMy mydlie UCmoib30BaTh ABA OCBETUTEIS.

s cheMKH crmocoOOM HACTOPaKUBAHUS MPUTO/IHA JTH00asi KaMepa ¢ CHHXPOKOHTaKTOM, €CJIH €€
KOHCTPYKIUSI TPEAyCMaTpPUBAcT HABOJIKY HAa PE3KOCTh Ha JOCTATOYHO OJM3KUE MPEIMETHI.
Jlyurie Bcero mpUMEHSITh 3epKajibHbIE KaMepbl C HABOAKOW M0 MATOBOMY CTEKIIY.

Y 100HO UMETh IPUCIIOCOOJICHNE ISl AUCTAHIIMOHHOTO CITycKa 3aTBopa ¢oToanmapara.

B 3akmioueHue xodercs HANOMHHUTb HAYMHAIOMIUM (DOTO--OXOTHHUKAM, YTO OHU OOs3aHbI
MPUHSATH BCE MEPHI K TOMY, YTOOBI HE IEMaCKUPOBATh THE3/0 NTHIIBI M HE JOITYCTUTh €€ THOCIH.

C IIOMOLIBIO TOHHEJIA

[Tpu cbeMke pa3nMYHBIX MPEAMETOB, YTOOBI MOTYYUTh POBHOE MHTEHCUBHOE OCBEIICHUE, TOYTH
HE Jaroliee TeHEeH, YTO TO3BOJISET XOPOIIO MPpopadoTaTh Jiexaliue B TIIyOHHE JIpeIMeTa JIeTalln
U B 3HAUUTEIBHOW Mepe CMArYUTh OJIMKKM Ha TJIAJKUX W IOJHUPOBAHHBIX MOBEPXHOCTSX,
HCIIOJIB3YIOT TaK Ha3bIBacMBIA TOHHEIb.

Jns cbeMku HEOOJBIIMX IMPEIMETOB MOCTPOUTH TOHHENH *OYEHBb JIETKO: B YIJIaX UYEpTEKHOM
JIOCKA TPOCBEPIUBAIOT YETHIPE OTBEPCTUS, B KOTOPbIE C JABYX Y3KUX CTOPOH JOCKH
.JIyTOOOpa3HO BCTABJISIIOT M 3aKPEIUISIOT MPOBOJIOKY. Bricota kaxmoit myru — 40—50 cm. s



00JbIIEN YCTONYMBOCTH MOYKHO COEIMHUTD BBEPXY 3TU JAYJIH TaKOU e MPOBOJIOKOM.
[TonyuyeHHbI Kapkac MOKPBHIBAIOT KaJbKOW WM mManupocHoi Oymaroi. CIMIIKOM TOHKas H
OuYEHb Ipo3payHas Oymara pacceuBaeT CBET MEHBIIE U JAeT U3JIUIIHE UHTEHCUBHBIE OJIHKH.

JI11 cbeMKH KPYITHBIX [IPEIMETOB U3rOTABIMBAIOT TOHHEID C MIPSIMBIMU yIJIaMH, IPUKPEIIUB €r0
K CTCHE Ha DPACTSHKKaX W3 MPOBOJIOKH. [l ocBelleHHs yAOOHO IOJb30BATHCS JIAMIAMH C
HalpaBJIEHHbIM CBETOM — OCBETHUTEISIMU C JIMH3aMu. KOHyC u3- MIOTHON Oymaru Wi KapToHa
TaK)Xe TIOMOJKET IMOJYYUTh HANpaBJICHHBIA Iy4OoK cBeTa. OCBETHTENH CTAaBAT C 00EUX CTOPOH
TOHHEJIS, HalpaBJsisl CBET Ha ero OOKOBBIE W Hapy»KHble MOBEepXHOCTH. llepenBrxeHneM yda
BBEPX, BHU3, B CTOPOHBI MOYKHO JIETKO MEHATh XapaKTEp OCBEUICHUS CHUMAEMOTI0O MpeaMeTa, He
MEHsSA TNOJIOKEHUs camux jamin. Ilone3Ho mmeTs M jamiy, pacloOXKEHHYIO HaJl TOHHEJIEM.
CreMKy mpoBOIAT ¢ OnmeHmoil. Hemb3s momyckars mepenepikek, Tak Kak HM3-3a WHTCHCHBHOTO
OCBEILIEHUS NI0JIy4aTCsl BSJIbIE HETATUBBI.

MAKPOCHBEMKA C IAJIBHOMEPOM

KoHcTpykuusa kamepsl ¢ adbHOMEPOM MO3BOJIIET OOBIYHO BECTHM ChEMKY C PAcCTOSHUN He
6mmke onHoro Merpa. IlpuMeHeHne HacaJOYHBIX JIMHE WM YAJUHHUTEIbHBIX KOJIEL MO3BOJISIET
COKpaTUTh 3TO pPAacCTOSTHUE 10 28 CM M JIa)ke MEHbIIE, HO B 3TOM CiIy4ae IO0Jb30BaThCs
JaIbHOMEPOM JUTsl (POKYCHUPOBKU HE NPEACTaBIsETCS BO3MOXKHBIM. OnMchIBaeMblii crioco0 raeT
BO3MO>KHOCTbh MPOM3BOJAUTH CHEMKY HAa PACCTOSHUU MEHEE OJHOI0 METpa C HCIOJb30BaHUEM
JaTbHOMEpa KaMephbl.

PaccmoTpuMm mapamnakruyeckuii TpeyroibHuk * ABC (puc. 7). Ilycte opurvHan HaXxoguTcs B
IOCKOCTH A ‘B’ Ha paccTOsIHUHM d MEHBIIE OJHOTO MeTpa OT Kamepsl (AB). Jlyun A'A n A'B
HEBO3MOXKHO COBMECTUTH B TOUKE /4, otHaKO Jiyd A'A u B'B MOXHO COBMECTUTh B TOUKE A4, TaK
KaK 3TH JIy4d CJIEIYyIOT BJIOJIb CTOPOH MapajylakTHUecKoro' TpeyroibHuka. HazoBem paccrosiHue
A'B' nanbHOMEpPHBIM MapajiilakcoM CbeMKU. M3 puc. 7 BUIHO, YTO KaXKIOMY PACCTOSIHHIO d
COOTBETCTBYET CBOH mapamiakc cbeMkH b'". CyIHOCTh MapaulakKTUYEeCKOTo croco0a HaBOJIKU
Ha Pe3KOCThb 3aKJIF0YAETCs] B COBMEILIEHUH B laJlbHOMEpE JIByX Touek 4’ , B'.

c

Puc. 7, Ilapamnakruuec-
Kdfl TpeyroJbHuK:

t b —Gasuc nmansnomepa; 4 —
DaccTosHHe 0T (a3l JajdbHO-
Mepa A0  OpHruHana, & —
AanLHOMEDPHLA Mapaaaakc

.vu

OIIPEJAEJIEHUME ITAPAJIJTAKCA

Hs noao6us tpeyromphukos ABC u A’B'C crenyer
Ac _ac ,_,ac
b v T T ac
samenan A'C=AC—d, nonyunwm
’ AC —d
b'=bp - ——




rne b — nambHOMEpHBIH napajuiake, b — 6a3uc gampHOMEpa, TOCTOSHHBIN ISl JAHHOW KaMephl,
J C —paccrossHHE 1O MHUMOTO OpWUIHMHAaja, YCTaHAaBIMBAEMOE Ha ILKajJe PacCTOSHUU
00BEKTUBA, d — PACCTOSIHUE OT OPUTHMHANA JI0 3a/IHEH CTEHKH KaMephl.

BbBIBOP MACILITABA

[Ipy cbeMKax HYXHO CTapaTbes,
kanpa. Mcxons 3 atoro

48 '
COOOpaXeHUsI, COCTABIISIOT TAOJIUIBI ISl HacanouHbIX JIMH3 Ne 1 u 2. TaOnuirbl mO3BOJISIOT TIO
dbopMmaTy opuruHa-* da BBHIOpATh MOJIXOJSIIYI0 HAacaJO4yHYIO JUH3Y, omnpenenutb AC, d u mo
dopmyite (1) HaliTH MapauTake chbeMKH. TabmuIBl cocTaBieHbl s Kamepbl « DD ]1», 00bEKTHB
«HMuny-crap-50» ¢ / = 52,4 mm.

YTOOBI I/1306pa)KCHI/Ie OpuUrvnHaja 3aHAJI0 BCHO ILIOLIAAb

Pacuernas Tadoauna 1 aias JuH3el Ne i

[Tonoxenue
Paccrosaue oT .
PHUCKH [Ipenenbublit
opur”Haia JI0
OTHOCHUTEIILHO - dbopmar
N 3aJIHeH CTCHKH
JICIICHUM  IIKAJIbI OpUTruHajia, cM
. KOpITyca, MM
paccTosiHUM
20 1000 42X63
20 954 40X60
10 912 38X57
7 880 37X56
5 841 35X53
4 806 34X51
3 761 32X48
2 683 28X42
1,75 656 27X40
1,5 623 25X38
1,25 582 23X35
1 531 21X32
Pacuernas Tadamna 2 gy JAH3BI Ne 2
ITonoxenue pucku|Paccrosuue oT .
[IpenenbHblii
OTHOCHUTEIBHO opurrHaia i (o) (bopvar
JelIeHun IIKaJIbl | 3aJHEH CTCHKH P
. opurHHai€a, CM
paccTosiHUM KOpITyca, MM
SN
20 531 21X32
20 519 20,8X31,2
10 508 20,3X30,5
7 499 20X30
5 488 19,3X29
4 477 19X28
3 463 18,5X27,5
2 436 17X25
1,75 426 16,5X24.,5
1,5 413 16X24
1,25 397 15X22
e, 1 375 14X20

METOIAUKA CBEMKH




[Ipennonoxum, HEOOXOIUMO CaENIaTh PENPOAYKIIUIO opuruHana pazmepoM 30X40 cm. M3 tabm.
1 Haxommm, yTO, MONB3ysCh HacagouyHoW JmH30M No 1 mpu AC, yCTaHOBIEHHOM Ha ILKaye
paccTosHui OOBEKTHBA, PaBHOM 2 M, PACCTOSHHE OT 3aJHEH CTEHKH Kamephl 10 OpUrvMHaja
noMkHO paBHAThCA 683 mm. [lo popmyne (1) onmpenenseM naabHOMEPHBINA Mapaniakc ChbeMKH
(BCe BEeTMYMHBI JaHBI B MIULTUMETPAX ):
’ 2000 — 683
b’ = 38 = 25,0 (mm).

Ha momocy Oymarm HaHOCHMM JBa IITpHXa Ha PacCTOSIHUM 25 MM ¢ TouHOCThIO 0,1 MM u
Hakja/ablBaeM ee Ha opuruHai. IlepemernieHnemM kamepsl aoOuBaeMcsi, 4ToObl 00a IITpUXa
COBMECTMJIUCh B JajbHOMEpE, MpH STOM 3aJHAS CTEHKAa KaMepbl OyJeT HaXOIUThCs Ha
paccTossHuU 683 MM OT opuruHaia. MoHO MPOU3BOJUTH ChbEMKY.

INPAKTUYECKHUE COBETbBI

Ha npaktuke HEeT HEOOXOAMMOCTH KaXKAbIM pa3 MPOM3BOAUTH BCE YKAa3aHHBIE pacueThbl, HYXKHO
3apaHee 3aroTOBUTh HECKOJIBKO MapajNIaKTUYECKUX TIOJOCOK M IOJb30BaTbCsl UMHU B
COOTBETCTBUM ¢ (hOpMATOM OpUTHHAJIA.

[Tomockn ynoOGHO nenaTh W3 TUIOTHOW uYepTexHoi Oymaru. lllupwHa ee MOMKHA COCTABIATH
npumepHo 1 cm. Hltpuxu mmpunoii 0,2—0,3 MM, BeicoToit 10 MM HaHOcAT peiicdenepom. Ha
00paTHOI CTOPOHE MOJOCKU MUIIYT JaHHBIC, B3AThIC U3 Ta0uuil .1 u 2.

[TapannakTHUecKyro MOJOCKY HY’KHO HAKJIaJbIBaThb Ha TOT yYacTOK OpPHIMHaja, I 0COOEHHO
Ba)KHA TOYHOCTH (JOKYCHPOBKH. B MOMEHT cheMKH MOIOCKY cienyeT yopars. @oTtorpadupoBars
MOYKHO «C PYK», OJTHAKO B 3TOM cliyyae TpeOyeTcsi Onpeie/ICHHbIN HaBbIK B padoTe.

B Tex cnyuwasx, xorma 0Oa3uc JaJbHOMEpAa KaMepbl HEU3BECTEH, €r0 MOXHO OIpPEIEIHUTh
onbITHBIM TyTeM. U3 hopmysl (1) Haxonum

p=p AC__ @

AC —d

Bri6upaem mpou3BOIBHBIN Napayiake cheMku, Hanpumep b’ = 20 mm. Ha mkane paccrosHuii
ctauM ['m. [locie coBMemieHHs MApANIAKTUYECKUX IITPUXOB B JalbHOMEpPE H3MEpseM
paccTosiHue OT 3aJHEi CTEHKH J0 OpUTHHaIa ¢ TOYHOCThIO 10 1 MM. JlomycTum, momydwmm d —
500 mm U3 popmymst (2) momyuum 6aszuc qaibHOMEpA:

1000
b =20 1000500 — 40 (mmMm).
[Ipn cbeMke HEOOXOUMO CIEAUTDH, YTOOBI JIEBBIN IITPUX MApAJUIAKTHUECKOH MOJOCKH U JIEBOE
OKHO JJaIbHOMEpPA OBLIN HA MPSMOM, IEPIIEHANKYISIPHON K MJIOCKOCTH OpUTHUHANA.
C TOMOIIBIO ONMHMCAHHOTO CIOCO0a HABOJKHM Ha PE3KOCTh MOXKHO (hoTorpadupoBarh ¢ JTH0O0TO
MaJIOr0 PacCTOSHUS MPU HATWYHHM COOTBETCTBYIOIIMX HACAJAOYHBIX JHH3 WUIH yATUHUTEIbHBIX
KOJIEIL.

CHHUMAEM C KHHOJSKPAHA

dotorpadupoBaTh B KHHO3ale YyAO0OHee Bcero Majao(opMaTHON IaJbHOMEPHOM KaMepoil.
OcaBenieHre SKpaHa HEPAaBHOMEPHOE, U €€ JIerYe HABECTH Ha PE3KOCTh, YeM 3epKajbHBIN
anmapar.

Ceerocnina 00beKTHBA MODKHA OBITH He MeHee 1:2. JlmadgparmupoBaTh OOBEKTHB HE CIIEAYET,
TaK Kak U300pa’keHre HaXOUTCSI B OJTHOM TJIOCKOCTH.

[Tnenka gyBctBuTenbHOCTRIO 250 ex. 'OCTa naet BO3MOKHOCTh CHUMATh C BbIaepkkoit 1/10 c.
Ha Gonee cBeTOUyBCTBUTENBHBIX IMJIEHKaX MOXKHO (oTOrpadupoBaTh ¢ MEHbIIEH BBIIEPIKKOIL.
OpHako cieayeT MOMHHTD, YTO BBIACPKKH KOopode 1/25 ¢ HempueMieMsbl, Tak Kak OyIeT Memarh
CMEHa KajJpoB Ha 3kpaHe. dakThyecku c 3KpaHa (poTorpadupyroT HPOEKIHIO HE OJHOTO, a
HECKOJIbKMX CMeHstolmxcs Kajapos. [loaTomy Hano BbIOMpaTh Oosiee CTaTHUHBIE KaJphl, HHAUE
n300paKeHNE MOTYUYUTCS CABOCHHBIM.

C ODKPAHA TEJIEBU30PA



doToanmapaT YKpeIUISIIOT Ha MITaTUBE Tak, 4ToObl 3/lens 3aTBOpa, Yepe3 KOTOPYIO B TNIOCKOCTH
IUIEHKU PUCYETCs N300paKeHHe IKpaHa TeJIeBU30pa, 1I1a OT BEPXHEr0 K HIDKHEMY Kparo 3KpaHa.
Hy>HO NMOMHUTB, YTO M300pa)k€HHE Ha 3KpaHEe OOBEKTUB CHPOELUPYET B IJIOCKOCTU IJIEHKU
«BBEpPX HOTaMW», a IpaBas U JeBas CTOPOHBI NMOMEHSIOTCS Mecramu. CienoBaTenbHO, LIEb
JIOJDKHA JIBUTATHCSl CHU3Y BBEPX 110 OTHOMICHHUIO K TEJIEBU3MOHHOMY H300paKECHHUIO.

Ecnu anmapar uMeeT 3aTBOp C BEpTUKAIBbHO OErylIel ILIENbI0, TO B 3TOM CIy4yae e€ro cieayer
YCTaHABIIMBAaTh «BBEPX HOTaMW», YTO OMPEENAETCS HalpaBiIeHHEM ABMKeHUd Ienu. Kamepy
e C TOPU3OHTAJIBHBIM JIBUKCHHEM ILEeJNM BCEerja HYKHO YCTAaHaBJIMBaTh Ha BEPTUKAIbHBIN
¢dopMarT (TO ecTh MOJIOKEHNE KaMephl 3aBUCUT OT HAIIPABJICHUS ABY)KECHHUS LIEIIN).

Jus CbEMKHU c TEJIEBU3MOHHOTO JKpaHa IPEANOYTUTEIIBHO yHoTpeOIsATh
BBICOKOUYBCTBUTEIbHBI MaTepuasl, IOTOMY 4YTO HAa HEM XOpOILIO BOCIPOU3BOAUTCS
OTHOCHTEJIBHO BBICOKUIM KOHTPACT U300paXeHHUs.

[Ipu onpenenennn ycaoBUM ChEMKHU MO SPKOCTU TeNIeAKpaHa HY>KHO MU3MEHSTh HE BBIIEPIKKY, a
TOJILKO uadparmy.

ITockonpky Bce mM300pakeHHE CO3[AeTCsl Ha JKpaHe TeleBu3opa 3a 1/25 ¢, onTUMaibHBIMU
BbIIep)KKaMu  siBIsitoTes 1/25 wnu 1/30 ¢, He3aBUCMMO OT TOTO, MCIONB3YeTCs Kamepa co
IIEJIEBBIM WJIU [IEHTPAJIbHBIM 3aTBOPOM.

CJAMJIbI BHEHACTBE

CpeMKka B HEHACTb€ MMEET HE TOJIbKO HEyJ0OCTBA, HO U CBOM NPUBIEKATEIbHBIC CTOPOHBI,
OCOOEHHO TIpU TPUMEHEHWHU [BETHOW oOparraemoi TuieHku. Kak 3To HU mapajgokcaibHO, HO
HEMOroJla CO3/1aéT BO3MOXKHOCTH 3aleyariieTh TOHKHME HIOAHCHI CBETa 5 IIBETa, a TaKke
HEOXHJIaHHBIE 11BeTOBBIE d((ekThl. B HEHACThe BO3HMKAET MOTPEOHOCTH OIICHUBATH KOHEYHBIH
pe3yNbTaT ChbEMKH €Ile 0 HaKaThsl Ha CIyCKOBYIO KHOMKY M HEOOXOIUMOCTH M03a00TUTHCS O
TIIATEIIEHOW «IKUIMHUPOBKE» (DOTOTEXHHKH. B macMypHYIO MOXUIMBYIO TIOTOAY CO CHEIroM, C
BETPOM TPUPOJHBIE OOBEKTHI 3a4acTyI0 HM3MEHSIOT CBOIO (hopMy, SIPKOCTh, HACBHIIIEHHOCTH
[[BETOB, HA TTOBEPXHOCTSAX MOSBISIOTCS HEOKUIAHHBIE OTUKU U peIEKCHI.

[Ipexxne Bcero (oTomoOUTENIO ciaeayeT OoOpaTUTh BHUMAHHE Ha TO, YTO BOJSHBIC IJICHKU
BUJIOM3MEHSIIOT (DaKTypy U OKpacKy MOBEPXHOCTEH MPUPOTHBIX OOBEKTOB. BiaxkHbie cepble U
[[BETHbIE TOBEPXHOCTH CTAHOBATCS TEMHEE M3-3a 3HAUUTEIBHOIO OTPAKEHUS CBETA Ha IPaHHULIC
paszena IByX cpea (BO3AyX —BOJa), OCOOCHHO MpHU OONBIIMX yIiax nafeHus jydeid. L[Bera
CTaHOBATCA Oojiee IMIyOOKMMHM U HACBIILIEHHBIMH OJylarofjapsi MHOTOKPAaTHOMY IOJIHOMY
BHYTPEHHEMY OTPAXKCHHIO CBETa B BOJISHOW IUICHKE M HAmpaBlieHHO-TU((Y3HOMY pacCesHUIO
CBETa Ha MOBEPXHOCTH 00bekTa. [IBeT 00bekTa Kak Obl yCUITUBACTCA.

Kammu BozbI, KpUCTAILIBI JIbJIa, CHEXKUHKU TO3BOJISIOT HAOMIOMATh IUCIEPCHIO CBETA, NAIOT
apkue Onuku. MHorma ynaercst 3amedariieTb Ha ciaiae AUQpPakIUio CBeTa HAa TOHKHUX
NEPUOANYECKUX CTPYKTypax M HMHTEPPEPECHIMIO BOJIH B TOHKUX CIIOSIX HECMEIIMBAIOIIMXCS
JKUIKOCTEH.

Kakue 3a1aun He0OXOIUMO PEIIUTh, YTOOBI OCYIIIECTBUTHh B HEHACTHE MAKPOCHEMKY U MOJIYYHUTh
BBEICOKOKQUECTBECHHEIE CJIaNIbI?

[Ipexne Bcero mpuaeTcst cpa3y ke Cy3WTh quamna3oH Macmrada cbemku oT 1 : 20 mo 1 : 2, tak
KaK OrpaHUYeHa MOIIHOCTh MOPTATUBHBIX UMITYJIbCHBIX (hoToocBeTHTenel (MPO). Heobxoaumo
npoaymats BeiOop MDPO — 0OmHOTO WM Jydllle ABYX, CHHXPOHHU3HPOBAHHBIX. YUECTh TaKXKe,
YTO IPU ChEMKaX B MaKpoOJuara3zoHe HaBOJKAa Ha PE3KOCTb MPOUCXOAUT B OOjee CIOKOMHBIX
YCIIOBHSIX.

KenarenbHO THIATENBHO 3aIUTUTH anlapaTypy U OT HEOJIAronpuUsTHOTO BO3JCHCTBHS BHEIIHEH
cpelbl, 0COOEHHO OT OpBI3r BOJBI B IPOLECCE CHEMKH M TpaHCHOpTHPOBKH. [loTpeOyroTcs
bytsipel st kamepel 1 DO B OpbI3ro-. 3alUIIEHHOM HCIOJHEHHUs, O0CCIEeYHBAIOININE
HOpMalibHOE (YHKIIMOHMpOBaHUE (GOoTOTeXHUKHU. IIpu ciabom BeTpe M MOPOCSIIEM TOKIE WU
JOKIIe CO CHErOM JUIsl 3alUTHI (hoTOoanmapara BIIOJIHE TOCTATOYHO CKJIAJHOIO 30HTA AMAMETPOM
okoio 1 M, KoOTopelii KpemuTcs Ha KypTke ¢ororpada. Ha oObexTHBe ycraHaBIMBaIOT*
OecrBeTHbIl cBeTOPmIbTp YD-1*, KOTOpBHIN CIYyXHT W 3aIlIUTHBIM CTeKJIoM. bieHma — ¢



pPe3b0OBBIM KpEIUIEHHEM K CBETOPMIbTpY; Kpermienne MPO — Ha mraTHON 00o0iiMe WM C
nomotbio kpoHurena tuna KT3, ronosku I'JIB, nepexoanoit konoaku [1JIB-1, mrarusa LIJIB
W T. 1.
[Ipu ymepenHom Betpe (3—5 w/c), moxknae, AOXKAE CO CHEroM JHOO IJUBHEBOM JIOXKIE
UCIIOJIB3YIOT TOT K€ KOMIUIEKT MPHUCTOCOOJICHHM, OJHAKO 3alIUTy OT OpBI3r HY»XHO YCUJIUTH
JBYMS Pe3MHOBBIMH (JTATEKCHBIMH ) YEXJIAMHU.
Bo3MO)XHBI MHOTOYHCIICHHBIE BapUAHTHI OpBI3ro3alIUT-UbIX (QYyTIIpoB. MaTtepuanom ajisi HUX
MOTYT, HalpuUMEp, CIYXUTb XUPYPrHUYE€CKUE TMepuyaTKu. TeXHUKa CKJIEUMBAaHUSA YEXJOB,
BBIIIOJIHEHUSI B HHUX OKOH, OTBEPCTHM — HECJIOXKHAs €CIIM HCMOJb30BaTh HAKJIAJHbIE
ANIUIMKALMKA U3 JEUKOIULAT' ThIPs,, KOTOPBIM YCUIIMBAET, «apMHUPYET» PE3MHOBYIO IUIEHKY B T€X
MecCTax, rje HeoOX0IUM BBIPE3. "
Oxynsip BUAOUCKATENsI JIOJDKEH OBITh  3aKPBIT JIMTOM JIABCAHOBOM TNIEHKON TONIIMHONH 175
MKM  (Takasi TUICHKS HCIIOJIb3YeTCS B Ka4eCTBE OCHOBBI MUKpodwuin) Mexay oe 3WHOBBIM
YeXJIOM, 3alIMIIAIONINM OOBEKTUB, U €r0 OMPaBOM OCTABIAIOT  3a30p, YTOOBI OCYIIECTBIATH
(OKYCHpPOBKY M yCTaHOBKY auadparmbl. Kpome TOro, 4exoi JAODKEH B HE KOTOPBIX Ipeenax
U3MEHATh CBOIO UIMHY Tpu (OKycHpoBke oObekTuBa. Cremyer oOpaTWTh BHMMAaHHE Ha TO
4TOOBI PE3UHOBBIN YEXO0JI HUKOUM 00pa3oM HE MPUTOPMAKUBAJ TUCK YCTAHOBKHU BBIJIEPIKEK.
KoncTpykuus, mokazanHas H3 puc. 8, MO3BOJSET B3BOAUTH 3aTBOP, OCYIIECTBIATH (DOKY-

s

Puc. 8. ®yTtasp, 3ammimaronuii ot OpeI3r, A1 (oToamnmnapara «3eHuT» ¢ 00beKTUBOM «I'enn
oc-44y, 2/58:

1 — npoxexTopHbIit poHapp; 2 — UDO «Jlyu-701»; 3 — Opsizrozammur Hoe yruiotHeHue MPO;
4 — xomytuk ronoBku ['JIB; 5 — BepxHuii pe3uHoBbIi QyTisip (pacTpy® Xupyprudeckoi
nepyaTku Ne 9); 5 —konbuo (BHemHMi nuametp 70 MMm. BHyTpeHHHE — 50 MM, ToamuHa —1.6
MM): 7 —KoHyc o0bekTHBa (Pactpy0 nmep uetku Ne 9); § — dyTisap gpoTokamepsl; 9 — HUKHUIMA
pe3uHoBBIN QyT Jsip; [0 — cunxpomnyp UDO; JI — 6nenne; 13 — ceetodpunptp YD-1 ; 13 —
KpbIIIKa OneHpl; /4 —naBcaHoBas IJIACTUHKA; [S — apMUpyroIas Hakjiaaka (JeHKoIIacThIph);
1S — ronoska tuna ['JIB: /71— man



XKeTell /8 — OOBEeKTHB a rogopka tuma ['JIB; I1— manH
HbIX GyTasamoB nniJnS',, aﬂeMe"TblBerHero U HIKHEro OphI3ro3amur-
®OVYTIISPOB JOIMOJHUTENBHO CKPEIUISIOT JIEHKOIIACThIPEM

CHPOBKY, YCTaHOBKY AradparMbl, HAKaTHE CITyCKOBOW KHOTIKH, JIETKYIO YACTKY CBETO(HUIBTpA
JIaBCAHOBOM 3aCJIOHKH MATKOM XJIOMYaTOOyMa)KHOW TKaHBIO.

[Ipu pabore B cymepkax MUDPO nomoiaHsAOT NpOKEKTOPHBIM (POHAPUKOM, KOPILYC KOTOPOTO
BBIPE3alOT TakK, 4TOObl JiMH3a (oHaps ObUIa BO3MOXKHO OJM)KE pacloyliokeHa K
ceeropacceuBatento M®O. Ero 3ammmaioT oT OpbI3r 3akieuBas CTHIKM KOHCTPYKLHU
JIEMKOIUIACTBIPEM U NTOMEILAsl BHIKIIOYATEIb B YEXOJI.

Onexkrponutanue OO u npoXeKTOPHBIX IOACBETOB yA00HEE BCErO CHENaTh BBIHOCHBIM U
pPa3MECTUTh B IMOJIMATUICHOBOM MEILIKE, B PIOK3AKE.

B HeHacThe TOYHOCTH 3KCIOHOMETPUYECKHX pacueToB IMpH ucnosnb3oBanun HNPO —
HeMaJIOBaXHbIN (akTop ycnexa. Cnemyer ydecTb, YTO IPU MaKpPOChEMKE ONpeieseHHe
nradparMeHHOTO YKCIIa o BEAYIIEMY YUCITY HEPEAKO MPUBOAUT K OLIHOKaM.

MoHO pekoMeHI0BaTh 0oJjiee MPOCTOE peIlIeHHe: MU3MEpPEHHE SIPKOCT;u OOBeKTa M CpejHe-
ceporo TecT-00bekTa (¢ Kod(ddummentom orpaxkenus 0,18) NPOW3BOAUTH € MOMOIIBIO
9KCIOHOMETpPA, MMEIOLIET0 HEOOJBIION Yroia BOCIPHSTHS, U BCIIOMOIAaTEIbHOTO OCBETHUTEIIS.
[IpoOHyI0 CheMKy MPOBOAMTH MO TAOIHUIIEC MepecyeTa 3apaHee. ITO MO3BOJSIET MO MOKa3aHHUSIM
9KCHOHOMETPA JIOBOJILHO TOYHO OINpPENeNIUTh 3HaueHue auadparmbl. BiusHHe MOCTOPOHHUX
3aCBETOK HCKIIIOYAETCs C TIOMOIIBIO 3aTeHsrolero skpana. Kaap myomupyror 2—3 pasa,
M3MEHSS SKCIIO3ULMOHHBIE TAPaMETPBI.

HEOXUJIAHHBIE D®®EKTbI

[Monsipu3annoHHbI CBETOGWIBTP B MPAaKTHKE (HOTOrpaduuecKoil CheMKH MPUMEHSIOT HEYacTo.
Eme pexxe um nomib3yroTcs B IBETHOU (oTorpaduu.

Mexay TeM UMEHHO B IIBETE, I'/I€ UCKIIOUYEHBl HEKOTOPHIE IPUEMBI, OOBIUHBIC I YEePHO-0eII0i
dboTorpaduun (HarpuMep, UCITOJIH30BAHUE JKEITHIX U OPAHKEBBIX CBETOMUIBLTPOB ISl CHUKEHUS
SIPKOCTU roiy06oro Heba), MoIsApU3alMOHHbIN (GUIBTp, UM KaK ero Yalle Ha3bIBaIoT, MOJSPOH,
MOJKET OKa3aThCSl OYEHb IIEHHBIM CPEJICTBOM JUISl PEUICHMs LIEJIOro psla XyJ0KECTBEHHBIX U
TEXHUYECKUX 3a/1a4.

[Ipumenenue mossipousa B yepHo-0enmoit gororpaduut 0OBIYHO OTrpaHUYMBACTCS YCTPAaHEHHUEM
(unu ocmabieHreM) MEIAoNUX OTPAKECHUN 0T HEMETAJUTMUECKUX MOBEPXHOCTEH (CTEKIIa OKOH
U OYKOB, CTEKJIIHHbIE WJIM IJJaCTMAcCOBbIE MPEIMEThI, IOJIUPOBAHHOE JEPEBO, JAKOBOE
HOKPBITUE aBTOMOOMIICH U T. 11.).

st 3TOM ke 1enu MOJISIPOU MOXKET, pa3yMeeTcs, CIIY>KUTh U MPU IBETHOU chemke. OIHAKO
3THUM €T0 BO3MOKHOCTH JIaJIEKO HE MCUEPIIBIBAIOTCS.

BaxxapiM CBOWCTBOM MOJSIpOUa SIBISIETCS €r0 CIOCOOHOCTh CHMXKATh SIPKOCTH roflyboro Heoba.
[Ipu paGote Ha IBETHOW IUICHKE OH OKA3bIBACTCS €AMHCTBEHHBIM CPEIICTBOM ISl BHIIOJIHEHHS
3TOU 3aJaYH.

Cger romy6oro Heba yacTu4yHO ToJsipu3oBaH. Ho coiepikaHue MOJSPU30BAHHBIX Jyded B HeM
MOJKET OBITh PA3IMYHO U 3aBUCHUT OT yIja, 00pa3yeMoro HalpaBJIeHHEM Hallero B3rina (Wid
ONTUYECKOH OChI0 OOBEKTHBA) M HAIPABICHHEM COJIHEYHBIX Jydeld. MakcuMmasabHas CTENCHb
MOJISIpU3aluu HAOJI0IaeTCsl TOra, KOraa yroi 3ToT paseH 90°, T. e. MpH COJHIE, HAXOASIIEMCS
TOYHO cJieBa WM cripaBa oT (otorpada. Ecnu comHie cTouT 3a ero cnuHoi (yroj mpu 3TOM
paBen 180°), momsipu3aiius HE3HAYMUTEIbHA, a4 TPU MPOTHBOCTOAIIEM COJIHIIE — MPAKTHYCCKU
OTCYTCTBYET.

EcTecTBeHHO, 4YTO W TONSApOH MaeT HAaWOOJbBIIEE CHIDKCHHE SPKOCTH Heba mpu'00KOBOM
MOJIOKEHUU COJTHIIA,

CBeT, oTpakeHHBIN 00JlakaMH, HEMOJIIPU30BaH. DTO TO3BOJISET, BHIOPAB KEITAEMYIO CTEMEHb
NpUTEMHEHUS He0a, MOIYyYUTh XOPOIIYI0 MPpopaboTKy 00IaKOB.

Yacto Ha IIBETHBIX CHUMKAX TpaBa U JIUCThS PACTEHUHN MEPENaloTCs CIUIIKOM XOJIOJHBIMH IO



TOHY, CHHEBAaTBEIMH. OOBIYHO 3TO OOBSICHIIOT HECOBEPIICHCTBOM KpacUTelel, 00pa3yromuxcs B
CJIOSIX I[BETHOTO HeraTtuBa. Ho Hepenko AecTBUTENbHONM MPUYHMHON OKa3bIBAIOTCS pedIEKChI OT
roxyboro HebGa. OTpakeHHBI TOBEPXHOCTHIO JIMCTHEB CBET HeOa CHIIBHO TMOJSPU30BaH,
BCJIC/ICTBHE YETO OH IOTJIONIAETCS MOJISIPOUIOM U CHHEBATas OKpacka 3€JeHU, TAaKUM 00pa3oM,
yCTpaHsieTcsl.

OcoOblif cyuait mpeacTaBseT [[BETHAS ChbeMKa Mel3aka, BKII0YAIOIIET0 BOJHYIO IIOBEPXHOCTD.
[Ipexne Bcero cienyer m3deraTb CheMKH BOJIHOW MOBEPXHOCTH, HAUYMHAIOIICHCS HA MEepeTHeM
IUTaHE U yXOAsled B TiyOb kaapa. BenencTBue 601bIIOro pa3nuyus B B yriax, HoJ KOTOPBIM
O00BEKTHB BHIUT NEPEIHUN W 3aJHUH IJIaHBI, HE YAAETCS NOIY4YuUmb PABHOMEPHOTO TallCHHS
OTpakKeHUI MO Bcel MmoBepxHOCTU. Hu3kas Touka cheMKH COMIKAIONIAsi STH YTJibl, HECKOJIBKO
yiydmraet nojoxenune! Kpome Toro, Hafo y4uThIBaTh, YTO MPH YIJIE MAJCHUS CBETA, OJIM3KOM K
37° (TakuM >xe OyJIeT, ECTECTBEHHO U yTOJI OTPa)KEHUs ), HACTyNaeT MOYTH MOJTHAs MOJSPU3AIUsI
OTPaKEHHBIX JIy4ell W TIOBEPXHOCTh BOABI — NPU PACCMATPUBAHUHM YEpPE3 TOJISIPOUT —
«HMCUYE3HET», BBl MEpecTaHeTe ee BUIETh. BO3MOXKHO, 4TO 3TOT 3PHEeKT MOXKET ObITh HHOTA
UCTIOJIB30BaH KaK CAMOCTOSITENIBHBINA MPHUEM JUIs MOJTyYeHHs] HEOOBIYHOW KapTHUHBI (BOIOPOCIH
MOJTy4aTCsl pacCTYLIMMH Ha CyIIe, a PHIObl BUCSIIIUMHU B BO31yXe). Yalle e 3TO SBICHHE MOKET
UCTIOPTUTH CHUMOK.

Tem He menee u mpu ¢ororpadupoBaHUN BOABI MOJSPOU] MOKET MPHUHECTH MONB3y. B
YaCTHOCTH, TOJIBKO C €r0 TOMOIIbI0 MOXHO HPUTIYIIUTh YPE3MEPHO sIpKUe OIHMKH (4acTo
BBI3BIBAIOIINE 00pa30BaHUE OPEOJIOB) MIPHU ChEMKE MIPOTUB CBETA.

[IpumMeHeHne MONAPU3AIMOHHOTO (QMIIBTPA B TIOPTPETHOM ChEMKE OTPAHWYHMBACTCS yIAICHUEM
OJIMKOB B CTEKJIaX OYKOB. Y CTPAHATH k€ OJNMKU HA JIMIIE HAJIO0 C OOJBIIONW OCTOPOKHOCTHIO, TaK
KaK 3TO MOXET IPUBECTH K MOTepe 00BEMHOCTH JINIIA.

3aTo0 OuYeHb TMOJIE3HBIM MOXET OKa3aThCS MOJAPOUI MPH CHEMKE IBETHOTO HATIOPMOPTA.
[ToMrMO OOBIYHOTO TPUMEHEHUS €T0 ISl YHHUTOKCHUST HEeXKENATeIbHBIX OTPaKEHUH (a B 3TOM
Clly4ae W OTPa)KEHUS MOTYT OBbITh OKPAIICHHBIMH @ MOTOMY OCOOCHHO HETMPHUSATHBIMH) U 3]1€Ch
4acTO MOXKHO TOJYYHUTh 3aMETHOE TOBBIIIEHHE IPKOCTHU I[BETA, MOTJIONIAs «Pa30aBIISIOLINE» €To
JTy4du OEoro CBeTa.

310 0cOo0EHHO CKa3bIBaeTcs MpH (HoTorpa@upoBaHUU OJIECTAIMX TKaHEW M TKaHEH C BOPCOM.
[Ipy 3TOM YacTO OJHOBPEMEHHO C TMOBBIIIEHHWEM I[BETOBOTO KOHTpacTa OOIIMHA KOHTpAacT
HECKOJIBKO CHU)KAETCS.

VYBenuueHne YHCTOTHI W HACBIIIGHHOCTH KPAacoK MOXXET TMOHAaJoOUThCA U TpH
¢dororpadupoBaHUM PA3TUYHBIX MPEIMETOB JOMAIIHEH yTBapH, BKIIOYAEMBIX B HATIOPMOPT.
Opnako 371€ch, Kak M NMPU CbEMKE MOPTpeTa, HaJl0 MOMHUTH 00 OMAaCHOCTU MOTEPHU MPEIMETOM
00BEMHOCTH.

Texnuka ¢QororpadupoBanus ¢ TMOIIPOUIOM HE CIOXKHA HO TpeOyeT BHUMAHUA H
XYJO)KECTBEHHOTO BKyca.

Ynobuee Bcero paboraTh 3epKaibHOW Kamepoil. I[lpm 3ToM ¢uiabTp cpa3dy HaaeBarOT Ha
O00BEKTHB W, Bpallas, ONPEACISAIOT HYXKHBIA Yroj MOBOPOTa MO H300pakeHUI0 HAa MaTOBOM
CTEKJIE.

Pabomas nanbHOMEpHON KaMepoi, 0OBEKT ChEMKH PAacCMAaTPHBAIOT Yepe3 MOJSPOHJ, Bpaluas
MOCJICTHANM BOKPYT €ro OCH. YToJl TOBOpPOTa, KOTOPBIA JaeT >KeJaeMblii 3(dekT, yerko
omnpenensercs Ha ria3. [locne 3Toro puabTp ycTaHaBIMBAIOT HA OOBEKTHUB, CIEAS 32 TEM, UTOOBI
BBIOPAHHBIN yTOJI TOBOPOTA OBLIT COXPaHEH.

KpaTHOCTh MONAPOUIIOB, BBHIMYCKAEMbIX HAIEH MPOMBINUICHHOCTRIO, Onm3ka K = 4 u s
KaXI0ro (MIbTpa OCTAaeTCs IOCTOSHHOM, HE3aBUCHMO OT THMAa NPUMEHSEMOH IUICHKU U
XapakTepa CHMMaeMoro oObekTa. TouHOe 3HaueHHe KPaTHOCTHU KaxJIoro (uiabTpa MOXKHO
U3MEPHUThH C MTOMOLIBIO HIKCIIOHOMETPA.

Byayun moutd HEWTpanpHBIM MO TOHY, XOpPOIIWH MOJSAPU3ALUOHHBIA (UIBTP HE BHOCUT
3aMETHBIX UCKaXXEHH B LIBETONEpeauy AaXke Py CheMKe Ha 0OpariaeMon TIeHKe.
CoBeplIeHHO HeOXHIaHHbIE A(PQPEKTHl [JaeT COoYeTaHHE NOJSPU3AMUOHHOIO (QHUIBTpa C
1eutoanoM.



JUist 9TOi e MOKHO B3STh TOHKUH HesutodaH, WAYIIHNA ISl yITAKOBKH MHIIEBBIX MPOAYKTOB.
Hano BBIOpaTh KycOK, MO BO3MOXHOCTH CBOOOIHBIA OT MPOJOJBHBIX YTONIIEHHBIX IMOJIOC,
KOTOpBIC B TIOJISIPH30BAHHOM CBETE CTAHOBSTCS OYCHBb 3aMEeTHBIMH. OOpa3oBaHHE ATHX TIOJIOC
CBS3aHO C TEXHOJIOTHEW W3TOTOBJICHHS letodaHa, U Hajduuue MX Hen3OekHo. BriOpaHHBIN
KyCOK JIOJDKEH OBITh POBHBIM, O€4 BMSITHH M 3aJIOMOB, TaK KaK BCE OTH Je(PEKTHI Takxke
oOHapy»KaTcsl B MOJSIPU30BAHHOM CBETE.

VYxkpenute 1euiopaHOBRIA JHCTOK Tepen (GuibTpoM («repemy — MO0 XOAy Jydel; (QuibTp
JOJKEH CTOATh ONMKEe K Iasy WM K OOBEKTHUBY) TakK, 4yTOObI MX MOXHO OBLIO BMecTe
noBopaunBath. [locMoTpHTe Temeph Yepe3 dTOT KOMOMHUPOBAHHBIN (QUIBTP HA KaKYIO-HUOYIb
pedIIEKTHPYIONIYI0 TOBEPXHOCTh (HE METaJUIMYeCKyr0). Bbl yBHOuTE, YTO NpU BpalleHUU
bunbpTpa pediaeKchl CTAaHYT OKPAIIUBATHCSA B pa3ndHble IBeTa. [losSBICHHME Takoi OKpacKu
XOpOILIO BUAHO Ha CTEKJIaX OKOH, B KOTOpBIX oOTpaxaeTcs He6o. Heckonbko cnabee
OKpAIITUBAETCSl caMO Toiy0oe He0O, KOTOPOMY B 3aBHCHMOCTH OT ITOBOPOTa (PHIIBTPA MOXHO
Ampupate Oojiee MHTEHCHUBHYIO TONyOM3HY WM >K€ PO30BBIM, 3€IEHOBATHIN, KEITOBATHIN
OTTEHKH.

Wuorga ayis modydeHUs XOPOILIUX PE3yJIbTaTOB MPUXOAUTCS OpaTh ABa U JaKe TPU JIMCTKa
nemwiodana. ITo MO3BOJSIET MOJYYHUTh OOJiee SPKOE OKpaIlMBaHWE HO aaTo CKs 3bIBAETCA HA
pe3kocTu n3o0paxenuss CoBceM (paHTaCTHUECKHE  KPAacKM  MOXXHO  TOJYYUTh B3SB JIBa
MOJIAPOUJIA, MEKIY KOTOpBIMU TiposioxkeH 1emiodan. [loBopauwmBas omuH W3 (QHIBTPOB,
MONyYaloT SIPKUE CHEeKTpaibHbIe 1[BeTa. OIHAKO B TaKOW CIOXKHOW CUCTEME HEPaBHOMEPHOCTH
MOJIMBA TeJUTI0()AHOBOWM TUICHKH (TOYHEE BBI3BAHHBIC ITOH HEPAaBHOMEPHOCTHIO  BHYTPCHHHUE
HANPSOKEHUS) CKa3bIBAETCS B BUJE SIPKO OKPAIICHHBIX MPOJOJBHBIX JMHUNA. Brpouem, oHu
Majo MEMIAIOT TPHU ChEMKE €CIIH BCIO CHCTEMY IOCTaBUTb HEMOCPEICTBEHHO IEpE
nepeaHei TMH30i 00bEeKTHBA.

Bo Bcex ciyuasx mosie3Ho 3amuiaTh GuiIbTp or G0KOBOTO CBETa OJICHIOM.

O®OTOOPHAMEHTHBI

C10BO «OpHaMEHT» MPOUCXOIUT OT JIATMHCKOrO ornamentum—ykpamenue. OpHaMeHTOM
Ha3bIBAIOT Y30, COCTOALIMM W3 PUTMHUYECKH YIOPSJAOYEHHBIX 3JIEMEHTOB JJIS YKpallCHHS
KaKUX-TMOO NpPEeAMETOB WM apXUTEKTYPHBIX coopyxeHui. dOoToOpHAMEHTBI — OIHO U3
HarpasieHull npukiagHoi gotorpadun. @ororpadus B COCTOSHUM CO3/1aBaTh 0o0Jiee CI0XKHBIC
OpPHAMEHTBI, YeM, HallpuMep, TPaJULMOHHbIE BUABI I'paduKu. DTO 00BICHAETCS CPABHUTEIBHOU
JETKOCTbI0  monyueHus  (oTorpapuueckux  HM300pakeHUH  OTHENBHBIX  DJIEMEHTOB,
COCTaBJIAIONMX OpHaMeHT. [Ipuuem eciu Uil TpaJULIMOHHBIX BUAOB I'paMKH, UCHOIb3YHOIUX
OpU M3TOTOBJICHUM OPHAMEHTOB pa3lU4YHbIe TpadapeTsl, CYLIIECTBYIOT 3HAUUTEIbHBIC
OrpaHUYeHUs] (OPMBI BJIEMEHTOB, TO (oTorpadus B COCTOSIHUU BOCIPOU3BOAUTH 3JIEMEHTHI
OYCHb CIJIO)KHOW (OPMBI, B TOM YHCJIE€ MOJIYTOHOBBIE « MHOTrOLBETHbIE. OUYeHb LIMPOKO
OpPHAMEHT MOXXHO HCIOJIb30BaTh B Pa3IMYHOIO poja peKIaMHBIX (oTorpadusax u
¢doromnakarax, npu 0QPOPMICHUN KHUT U alTbOOMOB, TIPU U3TOTOBJICHUHU 3KCIUOPHCOB U T. [I.
HanOonee mmpokoe pacrnpocTpaHEeHHE B JAEKOPATUBHO-IIPUKIIAJAHOM HCKYCCTBE MOJYUYWIN TPH
Pa3HOBUIHOCTH OpHAMEHTA: JIMHEHHBIH, KpyroBoil 1 (oHOBOMH. MIX MOXKHO HCIIONB30BaTh U B
dotorpaduu. JIMHEWHBIH OpHAMEHT NPEJCTaBIAET COOON TOCIEIOBATEIPHOE YepeIOBaHUE
AJIEMEHTOB MO NPSIMON WJIM KpUBOH JuHUU. KpyroBoii — uepenoBaHuE 3JIEMEHTOB yKpalllEHUs
M0 OKPYXHOCTU. DOHOBOM - CIUIOLIHYIO OPHAMEHTAJIBHYIO MJIOCKOCTh. C MOMOIIBIO ATUX TPEX
OCHOBHBIX Pa3HOBUAHOCTEH MOYHO CO3/1aBaTh OI'POMHOE YHCJIO KOMOMHAIMK OoJiee CIOXKHBIX
OpPHAMEHTOB.

[Ipome Bcero cenaTh dororpaduyecknii  OpHAMEHT OCHOBBIBAsCh Ha TpapUUECKUX
U300pKEHUSIX ~ DJIEMEHTOB JIMIIEHHBIX IOJYTOHOB. Ilpu skcmoHMpoBaHMHM HEOOXOIUMO
UCIIOJIb30BaTh penie BpeMEHH, IO3BOJIAIOLIEE J03UPOBaTh TOYHBIE M  OJMHAKOBBIC
BbIJIEpKKHU. [l  TpenoTBpalleHus ByanupoBaHus (oToOymara, KOTOpOE€ BO3MOXKHO IIPH JUIH
TEJIbHOM BO3/ICHCTBHMM Ha CBETOYYBCTBUTEIBHBIH CIIOM Ja0OpaTOPHOTO  HEAKTHUHUYHOTO
OCBEIICHUS, HEOOXOIMMO TPENOTBpPaTUTh  TONaJaHHe CBeTa JabopaTOpHOro (GoHaps HA



CBETOYYBCTBUTEIBHBIA CIIOM ¢dorobymaru B  kade-TBe 3alIMTHOM MAacKM MOXHO
UCIIOJIb30BaTh YEpHYI0 OyMary ¢ Npope3blo JJis BIEYAaThIBAaHMS HJIEMEHTOB OpHAaMEHTa
[lepensurass ¢orobymary Ha paBHBIC paccTosiHUSL BIOJb HEOOXOJUMOHN JIMHUH,
IOCJIEI0BATEIbHO OJTHO 3a JAPYTHMM 3KCIIOHMPYIOT M300paxkeHus sneMeHToB. [locime xumuko-
doTorpaduyeckoit 00pabOTKHU MOTYyUYaloT JIMHEWHBIH  opHaMeHT Ha puc. 9 nmokazanbsl mpuMepbl
JMHEHHBIX OPHAMEHTOB, MOJIy4eHHbIX  (ororpadpuyeckum crnocodboMm. KomOuHMpys Takue
JMHENKH B CIUIOIIHYI0 OPHAMEHTAJIBHYIO MJIOCKOCTh, MOKHO MOIYYUTh (POHOBOW OpHAMEHT.

ROCROEBEIBHBORE
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Pne. 10
HeoOxonumoe npoasuxkenue GpoTodymMaru mo npsMoil IMHUM Ha paBHbIE MPOMEKYTKH  MOXHO
OCYILECTBUTH C MOMOIIBIO MPOCTEHIIEro MpUCIOCOOTICHNsT — JBYX JHMHEEK, OJHA U3 KOTOPBIX
MEPEMEIIAETC OTHOCUTENBHO Jpyrod — HenoABWKHOW. Ha HemoaBmkHOU HUMEETCSI
MWUIMMETPOBAs wiKaia, Ha TOIBWKHOM  nuHelke-(K HeW mpukperuisiercss Gporodymara) —
uHJEKC-yKa3aTenb. JlokanpHas MOJICBETKA IIKaJbl OO0JIer4aeT KOHTPOJb MEepeMelIeHUs
NOJBM)KHOM JMHEWKH. HeakTMHUYHBIMA CBET JaMIIOYKM OT KapMaHHOTO (oHaps HE JOJDKEeH
nonaaath Ha Qorodymary. KoHcTpykimu mpucrnocoOieHui MOTYT OBITh CaMBIMHU
pa3HooOpa3HbiMu OIMH U3 BApUAHTOB — MEPEMELICHUE IIEHTPAJIbHOM MIIOCKOCTH aHAIOTUYHO
KOHCTPYKITUHU JOTapu(MHUUECKON JTUHEHKH.
Jlisi M3rOTOBJICHUST KPYTOBOro OpHameHTta ¢ororpaduiyeckuM crocodoM ¢orodymary mocie
KaXJ0r0 SKCIIOHUPOBAHUS MOBOPAYMBAIOT HA OMPEACNICHHBIM yroa BOkpyr ocu. Ha pwuc. 10
IIPUBEEHBI IPUMEPBI KPYTOBBIX OPHAMEHTOB' IIOJyUYEHHBIX IyTEM M3MEHEHHUS yIJla IOBOpOTa U
MOJIO’KEHHUSI 3JIEMEHTOB I0 OTHOIICHHUIO K LEHTpy. JJig monydeHus KpyroBbIX OpPHAMEHTOB
U3TOTaBIIMBAIOT CIEHUAIBHOE MPUCIIOCOOICHNE — JUCK M3 TOJICTOW (haHephl, BpalIarOIUiics
BOKPYT OCH B IUIOCKOCTH, IMapajljieIbHOM IUIOCKOCTH 3KpaHa (oroyBenuuutens. Juck umeer
pa3MeTKy, O3BOJISIOLLYIO0 [IOBOPAYMBATh €70 BOKPYT OCH Ha HEOOXOIUMBIE YTJIbL.
Bo3MokHO MCHONIB30BaHUE CaMbIX Pa3HOOOPA3HBIX MOJIYTOHOBBIX U MHOTOIIBETHBIX 3JIEMEHTOB
CJIO’KHOM (POPMBI. KOMOMHUPOBAHUE PAa3HOOOPA3HBIX AJIEMEHTOB/ ti pa3HOBUHOCTEH OpHAMEHTa
npu MoMoIM (GOoTOMOHTaka. MOXHO IIUPOKO TMPUMEHATh Takhue 4YUCTO (oTorpaduiecKkue
CIOoCO0BI, KaK U30TENHs, CONSpHU3aIus, nceBnodapenbed.

CUHXPOHM3ALMUA ®OTOBCIIBIIIEK



HaubGonee ynoOHbIM MOPTaTUBHBIM HCTOYHUKOM OCBELIEHUS TPH CBHEMKE B YCIOBHSIX
HEJI0CTaTOYHOM OCBELICHHOCTU siBisieTcss (oToBcmblmka. Ho mtockoe 10060Boe OCBelleHHE,
nojay4aeMoe OoT ()OTOBCIBIIIEK, YAOBIETBOPAET JAJIEKO HE Kaxkaoro ¢ororpada. BeimyckaeMble
Halle MOPOMBINUIEHHOCThIO (oToBenbimk:  «DOUJI-102», «DUII-105», «DUJI-107» ¢
CUHXpOHM3AIMEH BEAOMOM (POTOBCIBIIIKA OT CBETOBOTO MMITYJIbCa BEAYILEH TakXKe HEe BCernaa
MO3BOJISIFOT PELIMTh BOIPOCHI OCBEIIEHHs 00bEeKTa cheMKU. Kak mokas3blBaeT NpakTuka, Uis
MOJYYCHHsI KAa4eCTBEHHOTO CHHMKa HEOOXOIMMO NPUMEHSTh HE MEHEee TPEX HMITYJIbCHBIX
UCTOYHUKOB CBETa — JIBYX JJISl OCBEIEHUS 00beKTa

ChemKi ¥ OJTHOTO JIJISI ¢ona. TpennaraeMplii CHHXPOHH3ATOP (M1 KaXKIOH BCITBIIKH
TpeOyeTcsl OIMH CUHXPOHU3ATOp)  J1aeT BO3MOYKHOCTh MCIOJB30BaTh NpU (GoTorpadupoBaHUH
m000€ yrciio pOTOBCHBIIIEK O€3 MPOBOIHON CBSI3U MEXKYy HUMHU.

CoenuHeHHe CHHXpOHM3aTopa C  (POTOBCIBIIIKOM MPOM3BOAMUTCS uepe3 CTaHAAPTHBIN
LITEKEPHBIM pa3zbeM, MpeAHa3HAUYECHHBIM ISl MOAKIIOYEHHUS CUHXPOKOHTAaKTa. CHHXPOHU3ATOP
MOET OBbITh BCTPOEH TaKXe B KOPIYC (DOTOBCHBIIMIKM WU BBINOJIHEH B BHJE OTIEIbHOM
pUCTaBKH, KOpoOouku pazMepamu 18X14X24 mm.
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Puc. 1. TIpHHUMNHAABLHAS cXeMa CHHXPOHH3aTOpa

[TpuGop mpocT B M3rOTOBIEHUS, HE TpeOyeT HaJalKu, Ha/le)KEeH U 0e30MaceH B IKCIUTyaTalluu.
be3omacHOCTE CHHXpOHM3ATOpPa O0ECHEUMBAETCS MOIKIIOYEHHUEM €ro TOJBKO K IITEKEPHOMY
pa3beMy (POTOBCIIBIIIKH, KOTOPBIH BHICOKOOM-HBIMH PE3UCTOPAMH 3allUIIEH OT BO3MOKHOCTH
HOPaXEHUSI IIEKTPUYECKUM TOKOM. UyBCTBHTENBHOCTH CHHXPOHHM3AaTOpa TaKOBa, .4TO OH
cpabaTbIBacT OT CBETOBOTO HUMIYJbCca BeAyIIeH (OTOBCIBIMIKYA, OTPAXEHHOTO OT CTEH
HOMETICHHUSI.

[MpuHnunuanbHas cxeMa CHHXPOHHM3aTOpa M HOMHHAJIBI 3JIEMEHTOB MTPUBEICHBI HA PUCYHKE.

OIIMCAHME NMPUHIUIIUAJIBHON CXEMBI M EE PABOTA

CHUHXpOHHM3aTOp COCTOUT U3 (HOTOMpPUEMHHKAa — KpeMHHueBoro ¢otonuona VI, mmeromiero
MaJIbI€ TCMHOBBIC TOKH,

Harpy304HOro pesuctopa R, orpaHMYMBAIONIETO TaKKE MAKCHMAJIbHBIH TOK 4Yepe3 (OTOaUO0.
IIpu €0 UMITYJIbCHOM OCBCIIICHHUU,

koHaeHcaropa Cl, cioyskamiero st 3allUThl CHHXPOHH3aTOPa OT CETEBBIX UMITYJIbCHBIX MTOMEX;
62

pazaenurenabHoro KoHjaeHcatopa C2, mpelHa3HaYeHHOTO ISl MCKIIIOYEHHS BIMSHUS BHEIIHETO
OCBEILIEHUsI Ha CcTHa OaThIBaHHE CHHXPOHHU3ATOPA; Y

pesuctopa R2, ciyxkamiero uisi peryjMpoBaHMsl TOKa YTEUKU YIPABISIONIETO 3JIEKTpoAa
TUPHUCTOPA U CTAOMIHM3AIHN paOOThl CHHXPOHH3ATOPA;

KJIIOYEBOTO 3JIEMEHTAa — TUpUcTOpa V2.

PaGota cxembl MPOUCXOIUT CIEAYIOMUM 00pa30oM: IpU UMITYyJILCHOM OcBeleHnH dotoanoaa VI
€ro o0paTHOE CONPOTUBJIEHUE PE3KO YMEHBIIAETCS U HAa Harpy304HOM pe3uctope R1 Bo3HuKaer
MOJIOKUTENbHBIA UMITYJIbC HANpsHKEHMs, KOTOPBIM 4epe3 paslenuTenbHblid KoHaeHcaTop C2
MOCTYIMAET «a YIMPABISAIOMMUNA 3JIEKTpoa TUpucTopa V2. TUpPUCTOp OTKpPHIBAETCS, BBITOIHSA
(GYHKIIUN CHHXPOKOHTAKTA.



KOMILVIEKTYIOINUE JETAJIN

B kauectBe poronpuemnuka VI ucnonp3ytoT (OTOANOIBI, UMEIOLINE MaJIble TEM HOBBIE TOKU U
BbI/Iep>KHBaroIne oopaTHble HanpskeHus Boie 150 B.

OTUM YCJIOBUSM yIOBJIETBOPSIOT KpeMHUeBble Gotoauoasl tuno ®/I-9K, ®/1-24K, O/1-27K,
OJI-155K, 1691.

Tupucrop moxet 6b1Th THNIA KY-FO3B min 2Y-103B.

[Ipumenstor konaencarops! Tunos KJIC, KM, KJI, paccunrannbie Ha pabouee HanpsikeHue 150
B, pesuctopsl Tuna MJIT*0,125; MJIT-0,25.

APXUB HET'ATHUBOB

Kax xpanuth Heratusbl, YTOOBI OBICTPO U JIETKO HATU HEOOXOJUMBIN, 4TOOBI 3HaTh TOUHO BCE
CBEJICHHS O CheMKEe U YTOOBI COJIep KaHHe ITOTrO apxuBa He TpeboBaso Oonbuinx 3a601? OueHb
ya00Ha IS 3TOTO POTOTEKA.

HauuHarot ¢ exxeTHeBHUKA, KOTOPBII Ha3bIBAIOT TAKXKE «THEBHUKOM.

Hy>xHo npuyunts cedst 3anucbiBaTh Bce cbeMkU. Huuero He cineayeT nep:kath B HaMsTH.

Uro 3amuceiBaTh B exXeIHEBHUK? Bce ycnoBus cbeMku kaapa. O6nacTs, pailoH, Ceo Ui TOpo,
TOYHOE KpaTKoe U TMOJHOE Ha3BaHWE opraHu3anuu. MMs, ordecTBo, (paMmimio, TOUHOE Ha3BaHHE
JOJKHOCTH M TOYEeMYy Bbl CHHMAJHM STOTO YelOBeKa, ero 3aciuyrd. Eciam oObeKT cheMKu—
COOBITHE, YKa)XHTE OCHOBHbIE HHU(MPH W (akThl. PsgmgomM c 3ammcsiMu O ChEMKE OCTaBbTE
HE3aIl0JIHEHHBIA y4acTok pasMmepoM 24X36 wmmm 55X55 mm. Croma Bkieire KOHTaKTHK C
N300paKEHHEM YKa3aHHOTO CIOXKETA.

[TpuBeneHue B MOPSAOK 1aBHO OTCHATOTO MaTepuasa — Belllb He0OXoauMasi, HO ¥ TPyA0eMKasl.
Crapble MJIEHKU HepeIKo ObIBAIOT CKPYUYEHbI B PYJIOHUMKHU, pa3pe3aHbl U OPOIIEHBI B TAKETHI CO
cHUMKamu. Ecnu pyJloOHYMKH CBEPHYTHI 3MYJIbCUEU BHYTPb, MEPEMOTANTE UX SMYJIbCUEH
HapyXy, 3aBEpHUTE B OymMary — M IMyCTh  OHH IOJIeXKaT B MPOXJIAAHOM MECTE C HEeAento. A
NOTOM  Pa3BEpHUTE — IUICHKA HE JIOJKHA CBOPAYMBATHCS. Y3KYK IUIEHKY pa3pekbTe Ha
KyCKH 10 6 KaJpoB, CIIOXKUTE M0 5 IITYK B MaKeT, MOTYyXe 3aBepHUTe B Oymary. Ha maxere
HalMIIUTE TOPSIAKOBBIM HOMEp. 3amacuTech CTEKIIOM  pa3mepoMm  npumepHo 24X X30 cwm,
¢oroOymaroii 18X24 cm. Ha ¢oroOymary -akKypaTHO TIIOJIO)KUTE HETaTUBBI W3 TaKeTa,
HAKpOWTE CTEKJIOM M 3acBeTHUTE oA ¢oroysennuureneM. (Eciau ecTb KOHTaKTHBIN CTAHOK—ATH
XUTPOCTU HU K 4yemy). [loTom chemaiite emie oauH Takou ke oTnedaTtok. [lepBwiif mpuroautcs
JUIsL apXrBa KOHTAKTOB C IUICHOK, & BTOPOM — JUJIsl TOTO, YTOOBI BHIPE3aTh M3 HEro Kajpbl U
CBA3aTh UX C MOANUCAMU K crokeraM. Ko BceM cTapblM IUIEHKaM HY’KHO BOCCTAaHOBUTh
MOJAMKUCH — TIO 3alUCSIM, Ta3eTHBIM  BBIpE3KaM  (€CIM CHHMOK OBbUI HamedaTraH).  3arem,
CAENaB  €KEAHEBHUKH 3a MPOILEIINE TOAbl, BHECUTE B HETO  BCE 3allMCH, OCTaBUB MECTO
JUIs1 KOHTAKTHOTO OTIEYaTKa.

XpoHoJioTusi — OCHOBa 3TOM cucteMbl. I HM onHOro HeyuTreHHoro kaapa Her. Korga Bech
apXHUB BOCCTAHOBIICH, 3aII0JJHEHNE TEKYILEro €XEeJHEBHUKA — JEJI0 COBCEM IIPOCTOE.

KoneuHo, HaiiTu cpa3y Hy HBIM CHUMOK, CACJIAaHHBINA JaBHBIM-IaBHO U HUYEM HE OTMEUYEHHBIH,
HU pa3zy HE HCIIOJIb30BAHHBIM, Oy/eT Helerko. JTO 3aBUCUT OT TOTrO, MIOMHHUTE JIM Bbl, KOTJa
CHUMOK cJienaH. 110 BO3MOKHOCTH, HY’KHO CTaBUTh «BEXW» CHMMKA, HAllpUMEp B KaJICHIapUKe,
KOTOPBIM BKJIEMBAKOT B TETPaJb, OTMEYATh JHU U MeECTa Moe3l0K. M, KOHEeYHO, MOKHO BECTH
o0menpuHATyo (GoToTeKy Hambosiee yIayHBIX CHHUMKOB W3 KOHBEPTOB C HEraTMBaMH, Ha
KOTOPBIX HaKJIeeHbl KOHTaKThl. KOHBEPTHI JI€TKO 00BEINHUTH 10 CIOKETaM, JKaHpy, reorpaduu,
a TMOpTpeThl Mo ajdaBUTy. DTU NOJOOPKH, BIPOYEM, JIETKO PACCOPTHPOBATH U IO JAPYTHM
IIPU3HAKAM.

3a roj1 Bbl OJIyYUTE MOJHBIA OTYET O TOM, YTO CAEIAHO, YTO 33AyMAaHO U YTO HE MOIYYHIOCH.



