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PYKOBOACTBO NO 3KCNJNYATALHH




T[Ipexae ueM MOJNb30BATHCA SKCIOHOMETPOM, BHHMATEJbHO H3yUHTE MpaBHJA obpa-
[eHHS H MOPSIA0K paboThl C HHM.

HA3HAYEHHE

dorossekTpHuecKHil 3kcnoHomerp ,Jlemunrpax 6“ (1011 /6) mnpenHasHauyeH A
onpeseseHHsT YCJIOBHH SKCIOHHPOBAaHHsI, T.€. BBIICPKKH HJIH OTHOCHTEJILHOTO OTBED-
crua (auadparmel) npu QororpadHpOBAHHH Ha yepHO-0eJIBIX H IBETHHIX (oromare-
pHaJaX H OTHOCHTEJbHOIO OTBEPCTHS NMPH KHHOCHEMKaX.

dkcrnoHoMeTp ,,JIeHHHTpan 6% sBJSETCH BHICOKOUYBCTBHTEJBHBIM MPHOOpOM C 60J1b-
UMM JHANA30HOM H3MepeHHi: ¢ SKCIOHOMETPOM MOXKHO paGoTaTh NpH BBICOKHX H
OUYeHb HH3KHX YPOBHSIX OCBELIEHHOCTH, NPH fPKOM COJHEYHOM M HCKYCCTBEHHOM CBETE,
B CyMepKaX Ha OTKPBITOM BO3JlyXe H B MaJIOOCBEIIEHHBIX MOMEIICHHAX.

JKCMOHOMETp MOo3BoJisieT 6ojee TOYHO ONPeNeNHUTbh 3SKCIO3HIHIO oco60 BaxKHBIX
yyacTkoB o0beKkTa (hoTorpadupoBaHHA H KHHOCHEMOK G6aarojgaps YMeHbIIEHHOMY YTJy
nosist 3peHus npu6opa H HaJHYHIO 3epKaJbHOrO BH3HPA (BUILOHCKaTe]sl) H MeXaHHue-
CKOro appertupa.

KOMIJIEKT NMNOCTABKH

Dkcnouomerp I011/6 .
CMEHHBIH 3JIEMEHT . e
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VnakoBouHast KopoOkKa .
PyKOBOJICTBO MO 3KCIJyaTalHH
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YCTPOHCTBO

POTO3JIEKTPHYECKHIT SKCIIOHOMETP * COCTOHT M3 CBETOUYBCTBHUTEJLHOrO 3JIeMeHTa —
CEPHHCTOKAIIMHEBOTO (OTOPE3HCTOPA, YCTAHOBJEHHOTO B CBETOOrPAHHUHTEUE, H3MepH-
TEJISI MarHHTO3JIEKTPHYECKOH CHCTEMBI CO INKAJOH M MeXaHHYeCKHM appetHpoM (¢uxca-
TOPOM TIOJIOKEHHST CTPEJKH), NMEePeCYeTHOro YCTPOiiCTBa (KasbKYJsTOpa), BHIOHCKA-
T€I H HCTOYHHKA NMHTaHHS. Bce y3JIBI CMOHTHDOBaHBI Ha LOKOJE M KpHILIKe npubopa.

CBer uepe3 0OBEKTHB CBETOOTPAHHYHTEJIA NONajaer Ha (OTOPE3UCTOp, H MOA jeil-
CTBHEM CBETa H3MEHSETCS CONPOTHBJEHHE (hoTopesucTopa. @oTOpe3uCTOp BKJIOYEH
B_SJIEKTDHUYECKYIO IleNlb, B KOTOPYIO BXOASIT: HCTOYHHK INHTAHHST — CMEHHBI 3J1eMeHT
(PLI53), naMeputes» H nepeMeHHHE Pe3HCTODHL [Ipn uaMeHeHHH conpoTHBJIeHHS (o-
TOPE3NCTOpa H3MEHACTCS TOK B Nend. IIpH yBeJHueHHH CBeTa CONMpPOTHBJEHHE dotope-

SHCTOpa YMEHBIIAETCH H TOK BO3PacTaeT, BCJEACTBHE UEr0 YBEJHUHBAETCH OTKJIOHEHHE
CTPEJIKH H3MEepHTeJ.

Boinepxkka m auadparmMa onpenesnsioTcs ¢ IMOMOIIBIO KaJpkyasartopa. [Tokasanus
H3MEPHTEJIS1 MePEHOCATC Ha BCIOMOraTebHYIO NIKAJY.

KanbKyJiTop coCTOHT 3 ABYX JINCKOB — BepXHero M HHIKHEro.

Ha BepxneMm nucke HaHeCeHH: ImIKaJa IHadparM or 1,4 10 45 1 mwKaabl CBeTOUyB-
CTBHTEJIBHOCTH (oToMarepuana or 2,8 no 1400 eaunun TOCT (uam ot 3 10 1600 e1u-
HHIL ASA) u ot 6 10 33 rpaaycos DIN.

[Tpome:kyTounsie nenenus mo wkajne TOCT COOTBETCTBYIOT 3HauUeHHsIM 4, 8, 16, 32,
65, 130, 250, 500 u 1000 exunun I'OCT.

YCTaHOBKa CBETOYYBCTBHTENBHOCTH OCYILECTBJSETCH C MOMOIIBIO IOBOJIKA, CBSI3aH-
HOrO ¢ BEpPXHHM JHCKOM.

Ha HuxHeM nmCKe HaHeceHa WIKaJa BBHIZEPIKEK AJIS ¢oroannaparos or 1/2000 c
A0 2 4, mpHYeM JOJH CEKYHJ 0603HAUYeHB IeJBIMH UHCJIAMH (BMecTo 1/2 ¢ HamucaHo

* PHCYHKH, npHBe/leHHbIe B HACTOAMIEM PYKOBOACTBE, CXeMAaTHUHBDL.
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2 W T.A.); CEeKyHIbl — 0003HAUEHHI ,, (1” — 1 cekyHaa H T.JA.); MHHYTH —,,
(1’ — | mMunyTa u 1. A.); 9acel — (1 y— 1 vac u 1. 1.). Kpome TOro, Ha 3TOM e JAHCKe
HMEIOTCsT ABe IIKaJbl: IIKaja 4YacToT KHHOCheMKH oT 8 1o 64 KaapoB B CEKyHIY
C MPOMEKYTOYHBIMH JlesieHusiMu 24 1 48 KaZpoB B CEKYHAY H BCIIOMOraTte/JibHad IIKaJa
¢ yueaamu ot 1 o 20.

HiskHIE HCK CBA3aH € KOJBLOM YCTaHOBKH BCMOMOraTe/IbHOH IKAaJbI.

Ha mxaJe u3MepHTe st HaHeceHH uucsaa ot 1 no 20: Ha nepBOM AHamas’oHe H3MeEpe-
Hust ot 1 10 11 1 Ha BTopom — ot 11 a0 20.

M3MeHeHHe 1HANA30HOB M3MepeHHil MPOH3BOAUTCS KJaBHIIEH MeXaHH3Ma MEPEKJIo-
qeHust AuanaszoHo usMmepenuil. OJHOBpeMEHHO C BKJIOUEHHEM TOro HJH ApYyroro Aud-
masoHa H3MepeHHil 0CBOOOXK/1aeTcsl CTPeJKa H3MEpHTeJs OT MEXaHHYECKOro apperHpad
i CBOGOMHO OTKJOHslercss mo IukaJje. CpobojaHas OT HaXKHMa KJaBHIla yCTaHaBJH-
BaeTCsl B HeilfTpaJbHOE MOJOXKEHHEe H appeTHpyer CTPEJKY H3MEpHTCJIA.

Vrapl BOCHPHATHS 3KCIIOHOMETpa: BepTHKaJabHOrO — 18°, TOpH3OHTaNBHOro — 22°.

B leHTpe KaJbKyJsTopa PacrosoxkKeH OKYJAp 3epKaJbHOro BHAOHCKATE/S. C mo-
MOIIBIO BH/IOHCKATEJaSl MOXKHO HaGM0AaTh 00bEKT, YCJIOBHS 3KCIOHHPOBAHHA KOTOPOro
HAZ0 ONpeAeJHTb. YTOJ NOJsi 3peHHSI BHIOHCKATe/si NpHOJH3HTENBHO COOTBETCTBYET
yrJy BOCHPHSATHS 3KCIOHOMETpaA.

B nse Koprmyca HMeeTCst THe3JI0 AJisi YCTAHOBKH HCTOUHHKA MHTAHMA. ['He310 3a-
KPBITO KPBIIKOIl, Ha KOTOPOH HMEETCH ULIHIL JJIsi OTBHHUHBAHHS KPBILIKH C nummmﬁm
MOHETBL.

MoJioyHblil cBeTO(MUJIBTP pa3MellaeTcss B HaNpaBJ/AIONINX Ha nepeaHed CTeHKe ApH-
Gopa u cHaGXKeH NMPYKHHOH /It (PHKCAIHH TOJOKCHAA CBETO(HJLTPA.
AxcnoHoMerp cootsercTByer TpedoBanuam I'OCT 9851—79.
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I — wikaaa seidepicex;
2 — wraaa duahpacm;
J = WKAAQ HACTOTb. KUHOCDEMKU;

4 — wKaaa CBETOYYBCTBUTEABHOCTU
cdhoromarepuaaa 8  2padycax
DIN;

5 — wKaaa  CBETONYBCTEUTEALHOCTU
choromarepugra 8 — eOUHULAX
FOCT (uau ASA);

6 — oKyaap sudoucKkaTeas;

7 — nogodoK YCTAHOBKU CBETOXYSCT-
guUTEABHOCTI hoTOMaTepuanra;

8 — HenodsuMHbII YyKA3aTeAL &Ecno-
MO2aTeAbLHOU KaAbL;

9 — scnomoeaTeaAsHaAR WKAAQ)

I — KoasblO YCTAQHOBKW  aCnomoza-
TeAbBHOU WKaAbl;

Il — cTpeaka usmepurean,
12 — wiKkaaa USMEPUTEAR;

13 — cmennntli pad wucea orcuera
WIKAABL U3MEPUTEAR;

14 — KpacHas OTMETKA Ha WKaQAe U3-
MEPUTEAR OAR KOHTPOAR HANpA-
WHeHUA UCTOUHUKA NUTAHUR!

|5 — HYyaesaa OTMETKA WIKAAbL U3Me-
puUTeAR;

I6 — neras 0aa twHypa



17 — moaouHeld ceeTouALTP;

18 — obvexkTue sudoucKkareasn;
19 — o6BexkTUB CRETOOCPAHUMUTEAS,;

20 — Hanpasasowue nepemeui{eHua

MOAOYHO20 ceeToduAabTpa;

2] — KkaqBUWIA MexXaHu3mMa nepexKaro-
YeHuA OUana3oHo8 U3MepeH!s,
21a — sepxHAA HACTb KAaasuwU;

216 — HUICHAA 4acTh Kaasuuiu,

22 — BUHT  KOppexkTopa  YCTAHOBNU
CTPEAKU UBMEPUTena Ha HYyAesy'o

OTMETKY;

93 — KHONKQ KOHTPOARA HANPANEHURA

UCTOUHUKA NUTAHUA;
24 — kopnyc npubopa; >

25 — Kpbtiuka 2Hesda YCTAHOBRU

UCTOHHUKAQ NUTAHUA




MOATOTOBKA K PABOTE

CylLIecTBYIOT jiIBa OCHOBHBIX MeTojaa oOmpe-
JleJIeHHST BBIJAEPXKKH HJH JAuadparMel C IIo-
MOILIBIO KCIOHOMETpa:

1. MeTo oTpakeHHOro csBera (IO sIpKO-
cTH 00BbeKTa), MpH KOTOPOM 3KCIIOHOMETpP H3-
MepsieT CBeT, OTpa*KeHHBIi O00BeKTOM CbhbeMKH
B (oToammnapar.

Jlns onpejeseHHsT YCJIOBHH 3SKCIIOHHPOBA-
HUSI HampaBbTe KCNOHOMETP OT MeCTa CheMKH
Ha (oTorpadupyeMblii O0BEKT H MPOKOHTPOJIH-
pyiiTe ¢ NMOMOINbLIO BHAOHCKATEJsI HalpaBJeH-
HOCTb 3KcmoHomerpa. Ilpm 3TOM MOJIOUHEI
CBeTO(HJBTD CABHHBTE JI0 yIopa B HeHTpaJb-
HOEe IIOJIOXKEHHE.

2. Mertoa najamwmiero csera (Mo OCBElleH-
HOCTH OObeKTa), IpH KOTOPOM 3KCIOHOMETD
H3MepsieT CBeT, Najarllui Ha (ortorpadupye-

MBI O00OBEKT.

st onpeaejieHust YCJOBHIT 3KCIIOHHPOBA-
§ HHSL 5THM METOJAOM HampaBbTe 3KCIOHOMETP
OT MeCTa pacnoJioxkeHus Qortorpadupyemoro
o0bekTa Ha (oroanmnapar. Ilpu srom MoJ0u-

HBIH CBETO(MUJLTD CABHHbBTE BJIEBO J0 Yyopa
TaK, YTOOBI CBETO(HJLTP IepeKpbiBaJ 00bek-
THB CBETOOT'pPaHHYHUTE/IA.
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Hanpasaenue axcnonomerpa npu pa-

6ore no merody OTpaxiceHHo20 (B8eTa
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OTBHHTHTE C IOMOIIBIO
MOHETBl KpBILIKY THe3/a,
YCTAHOBUTE CMEHHBIH 3JIe-
MEHT TakK, 4uYToOBl 3HaK

Hﬂﬂpﬂﬂ.ﬂﬂﬂﬂe AKCNoHoMeETpa npu pa- L+ Obla DE)PH[IIEH HAa-
- 5 PYKY, H 3aBHHTHTE KpBbIII- .
ore no Me ' 2 :
16700y OTPaNCeHHO20 ceeTa KY THe3Ja. :
9 ONEYATKA

Ha ctp. 9 nOA PHCYHKOM CJCB3 caepyeT ‘M-
TATH:

Hanpasaenue 3IKCROROMETPA npu pafioTe no Mme-
rody nadaouezo ceeTa



1. ¥YcraHoBHTE
nepeMelleHHeM Io-
BOJKa Ha COOTBeT-
CTBYIOLIEH  LIKaJC
BeJHYHHY CBETOYYB-
CTBHTEJBHOCTH (o-
ToOMaTepHaJsia B eJlH-
Huuax I'OCT  (uan
ASA) uau B rpany-
cax DIN.
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2. HanpassbTe
9KCIIOHOMETP B 3a-
BHCHMOCTH OT Me-
TO/a oOnpejaeseHHs
VCJOBHH  3KCIIOHH-
poBaHHs JHOO Ha
¢ororpacdupyeMuii
obbekT, JHbOO Ha
(poroannapar.

B BuaouckareJe
MPOKOHTPOJIHPYHTE
HamnpaBJeHHe  3KC-
MoHOMeTpa.




3. Haxkmute niaBHO 10 ynmopa Ha HHIKHIOIO 4acThb

KJaBHIIH H NPHJAEPKHTE KJaBHIIY B 3TOM II0JIOXKe-
HHH HECKOJIbKO CEKYH]IL.

4. Ecau  otkano-
HEHHE CTPeJKH [0

lHKaJe H3MepHTeJad
HE MNOCTHI'aeT . OT-

MeTKH ,11% “ Ha-
KMHTE Ha BEPXHIOIO
JacTb KJaBHIIH H
MpUAEP:KHTE ee He-
CKOJIBKO CeKVHI,
—-* B pe3yJbTaTe uero
nmeperjaere Ha OoJiee
\ YYBCTBHTEJbHBIH,
W re nepemit aua-
MasoH  H3MepeHHil
(ycuJane npH HaxKa-
—-— THH Ha BepXHIOW
———————~ yacTh KJaBHILIH
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i%ﬁﬁf’f"?"f'j N |E JA0J12KHO OBHITH He-
= ] = CKOJIBKO  GoJblie,.
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5. OrnycrHTe pesKo
KJaBHUIY, MOpH 3TOM
3aUKCHpPYyHTEe  MOJO-
KeHHe cTpenku. Takast
(bukcanusa  MO3BOJISIET
MPOH3BECTH OTCYET To-
Ka3aHHH TMocJje OKOH-
yaHusi H3MepeHHs B
TPYAHO JOCTYIHBIX JJ4
HaO/MOJAeHHA  CTPEJIKH
YCJOBUSX.
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6. YecTaHoOBUTE

6 BCIOMOraTeJ/JbHYIO

HIKagay [TIOBOPOTOM
KOJIblla Tak, uTOOBI He-
MOJBHXHBIH YyKas3aTe/b
3aHMMaJ Ha HeH Ta-
Koe JKe TI0JOoXKeHHe,
KaK CTpeJKa Ha luKaJe
H3MEepHTeJIs.

7. Ilpoutute BeJH-
YHHY BBIJEPKKH IIPO-
THB BbIOpaHHOro 3Ha-
yeHHus: AuadparMbl HJH,
HaoO0opoT, BEJHUYHHY
AuapparMhl [IPOTHB
BbIOpaHHOrO 3HaYeHH$
BBIJLEPIKKH.




[Ipi paGore ¢ KnHOKaMepoii POUTHTE 3HaueHHe AHnadparMbl NPOTHB BLIGPAHHOI
YaCTOThl KHHOCBHEMKH.

Hacrora KHHOCBEMKH 1O IIKaJje COOTBETCTBYET YIJy PacKpBITHA 00TIOpaTopa KH-
HOKamepbl nopsiika 180° Ilpum apyrux yriax pacKpeiTHs HeoGXOMHMO BBOIHTEL IIO-
IpaBKY.

Ha ¢oroannaparax crapex BHNYCKOB mKaubl BBIIEPKEK H aAuaparM MOTYT OTJIH-
1aTbCsl OT IIKaJ BbIAEPKEK H AHapparMm Ha sKcnoHoMmerpe. B sTom cJyyae yCTaHOBHTE
Ha (oToanmapaTe BHIAEPIKKY HJIH Anagparmy, GJaHKafIy0 K OMpeles]eHHON MO 3KC-
MOHOMETPY.

B psine cayuaes, manpumep, npu chemkax MPOTHB CBeTa, Ha CHery, Ha Mope, B ro-
pax, npu paGore co CBeTO(HILTPAMH, NpH HEpaBHOMEPHOM OCBENIeHHH H TakK JaJee,
B SHauY€HHE BBIAEPXKKH (HJIH AHAadparMel), ompeleseHHOE IO 3KCIMOHOMETPY, J0JKeH
OBITb BBeJlEH NMOMPAaBOYHBIA KO3(D(HIHEHT.

bBousee noxpoGro Bompock BeIGopa Merosna OTpeAesIeHHS BBIJIEPXKKH, a TaKKe 3Ha-

HCHHST IONPaBOYHBIX KOS (QHIUHEHTOB H3JIOXKEHBl B JUTEpaType mo Gotorpaduu u 3xc-
MTOHOMETPHH.

DKkcnoHoMetp ,,JleHunrpag 6 sisasiercs BBLICOKOYYBCTBHTEJbHBIM H3MEPHTE/bHBIM
npuGOpPOM, TpebylolHM GepeskKHOro O6palleHHs.

IIpenoxpansiiiTe SKCIIOHOMETP OT PE3KHX TOJYKOB H yaapoB. PekoMeHayeTcst moJb-
SOBATLCS SKCIIOHOMETPOM, He BBIHHMAsl ero u3 yr.spa.

[Iepnoanyeckn nposepsiite SKCMOHOMETD H NpPH HEOGXOAHMOCTH OTKOPPEKTHPYViiTe
HYJIEBOE IOJIOKEHHe H3MepHTessi. [lJst 3TOro BEIHbTE 3KCIOHOMETP H3 pyraspa, or-
BHHTHTE C NIOMOIIBIO MOHETHl KPHIUKY THe31a, BEIHbTE CMEHHBIH 3eMEHT H NpPH HakKa-
TOH K/aBHllle IOBOPOTOM BHHTA KOPPEKTOPA, PACIOJOXKEHHOTO Ha IHE Kopmyca, ycras
HOBHTE CTPEJKY H3MEpHTeJ sl Ha HyJeByio oTMeTKy. [Tocae sToro ormycrtuTe KJaBHIIY,

YCTaHOBHTE B THE3/10 CMEHHBIH 3JIeMeHT Tak, 4TOObl 3HAK ,,+“ Gbl oOpallleH Hapyxy,
H 3aBHHTHTe KpPBIIUKY rHe3ja.
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[IpoBepbTe HampsizKeHHe HCTOYHHKA MNHTaHHS. [l 3TOro HaXXMHTE Ha KHONKY
KOHTPOJISl HANpsSiXKeHUsI HCTOUHHKA NMHTAHHS U NMPHAEPXKHTE ee B HAXKATOM IOJIOKCHHH.
Ecqi cTpesika H3MepHTeJs He YCTaHOBHJIaChb Ha KPacHOH OTMeTKe, 3JIEMEHT CJeAyeT
3aMEeHHTb.

He nonyckaiiTe yxoja CTpeJKH 3a TpeAe/bl LIKaJabl H3MEPHTEJSI NPH BKJIIOYEHHH
MepBOro JHama3oHa H3MepeHHH — Mepexo/1uTe Ha BTOPOH JHANa30oH.

XpaHHTe KCIOHOMETP B 3aKkphiToM (yTaspe. [Ipn AiHTe/]bHOM XpPAHEHHH DEKOMEH-
JlyeTcst BHIHYTh M3 THe3/la CMEHHBIH 3JIEMEHT H IOJOKHTh OTAEJBHO OT npubopa Kphlll-

KOH BBEpX.
EcJaH NOBepXHOCTb 3JeMEHTa MOKpBUIachk OeJbIM HaJeToM, MOYHCTHTE ee s y/Iyd-

[IEHHS JeKTPHUECKOT0 KOHTAaKTa.
[IpesoxpansiiTe 9KCHOHOMETP OT NbLIH, 3arpsA3HeHHs H NOmajaanHs BJACH.
Ecau MoJiouHblil cBeTOhHALTP, OOBEKTHBH H OKYJAAP 3KCNOHOMETpPa 3arpssSHHJIHCD,
cJerka MpOTPHTe HX YHCTOH MArKoil TKablo. He JomyckaeTcsi IpOMBIBKAa pacTBOPHTE-

JasiMuH (CIIHPTOM, alleTOHOM H JIp.).
PeMOHT 3KCNMOHOMETPOB AOJUKEH NMPOM3BOAUTBECS TOJBKO B CHEIHaJbHBIX MacTep-

CKHX.
B c8s3u ¢ nOCTOAHHOU paboTroil no COBEPUEHCTBOBAHUIO IKCNOHOMETPA, NnOBbl-

waioweil eco HaAdeHHOCTs U Yaydwarouwed Ycarosus 3KCRAYATayuu, 8 KOHCTPYKYUIO
Mo2yT GolTo BHeCeHbl He3HAYUTenbHble UBMEHEHUS, He OTpadjceHHble 6 HACTOAUEM

U30aHull.

Buewroprusgar. Haa. Ne JIO-5636
JI-4, 3ak. 1481.



