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HOBEPKY KOTOPBIX IUTAHHPYETCS BBIMOIHATH HA
pa3pabaTbiBaeMOM CTeHJE, pabOTaroT B MYJIbTUCIICK-
TPaJIbHOM M INAHXPOMATHYECKHX PEXKHUMaX, TO VIS
YaCTHBIX CIIy4aeB MOXKET TpeOOBaThCs 3aJaHUe diie-
MEHTOB TeCT-O0BEKTa pAa3HBIX YYaCTKOB CIIEKTpa
(BuOMMBIH, HHPpPaKPACHBIH JUATTIA30HBI).

Jnst  cucreMbl perucrpanuuu  ObLIO  pemIeHO
HCTIOJTb30BaTh TMOOUTENbCKAN ¢doroammapar
«CANON EQOS 60D» ¢ padounm ceHcopom APS-C
CMOS, xapakTepUCTUKU KOTOPOTO NMPEICTaBICHbI B
tabmune 1 [2], u porooobekTuBel «CANON EF-S
17-85 f/4-5.6 IS USM» [3] u «CANON EF-S 18-55
/3.5-5.6 IS 11» [4] B kadyecTBe TECTHPYEMBIX CUCTEM.

EF-5 17-85/4-6.615 USM

EF-5 15-85/3.5-6.61S USM

I UDelement 10 Aspherical element

Pucynok 3 — Ontuueckue cuctemsl porooosektiBoB: CANON
EF-S 17-85 f/4-5.6 IS USM u CANON EF-S 18-55 f/3.5-5.6 IS 11

Beibop ~ maHHOW  cucTeMbl 00ycIIOBIIEH
CIEIYIOUIMHU OJI0KEHUSIMU:
1. HeBo3MoxHOCTH HCHOJIb30BAaHUS

MIPOMBIIIUICHHBIX 00pa3oB BEICOKOTOUHBIX ODI1.

2.  HeobxomumocTs MUHUMH3UPOBAHUS
MOTPELIHOCTEN OPHUEHTALMU TECTUPYEMOM OINTHYE-
CKOH CHCTEMBI M NPHEMHOTO CEHCOpa C BO3MOKHO-
cTbi0 3aMeHBl TectupyeMblx OC Tpu cOXpaHEeHHH
JIOITYCKOB OTKJIOHEHHH.

3. BosMoxxHOCTH mTONyUeHHS H300pakeHUH
6e3 ABTOMATHYECKOTO  pENAaKTHPOBAaHUSA U
uBetokoppekiun (hopmar RAW).

4.  CerocwibHas u TOYHas ONTHKA
(OTHOCHTENBHO JIOOUTEIECKOIO CETMEHTa PhIHKA).

Hcnonb3oBaHue AByX 0OBEKTUBOB 00YCIIOBJICHO
BO3MOXKHOCTBIO OTHOCHTENIBHOI OLIEHKH 4YyBCTBH-
TENBHOCTH Pa3padaThIBAEMOr0 METOAA — OOBEKTHBBI
CO CXOXHMH NapaMeTpaMH OJHOTO ITPOU3BOANUTES,
mipu 3toMm ojuH 13 Hux (CANON EF-S 17-85 f/4-5.6
IS USM) mnosunmoHmpyercss Kak YCOBEPIICHCTBO-
BaHHBIH — TIPOW3BOJUTEINb 3aSBJISET O CHIKECHUH
BJIMSTHUST JUCTOPCUU 32 CUET HCIIONIb30BaHUs achepu-
YECKUX 2JIEMEHTOB B OMITUYECKOH cxeme(puc.3).

VIK 535.24

B x0/1¢ 10OCTHPOBKH 3KCIIEPUMEHTAIBLHOTO U Pabo-
Yero CTEHJOB TaKXXe HE0O0XOJMMO IPEIyCMOTpPETh
METOJ KOMIICHCAIINH HeTapauIeIbHOCTH TECTHUpYe-
moro ODII u TecT-00bekTa. M3 ncTounrka [5] BUIHBI
BBICOKasI 3P PEKTUBHOCTh HCIIOIH30BAHMS aBTOKOJ-
JMMAaIHOHHOTO METO/a OLEHKH W KOMIICHCAIIUH Jie-
HEHTPHPOBKH, a TAK)KE COOTIOICHHS H30IUIaHATH3MA.
B ycnoBmsax sKCnepuMEHTaNbHOTO cTeHAa (OTHOCH-
TENBHO HU3KOH TOYHOCTH) BO3MOXKHO HCIOJIb-
30BaHHME aBTOKOJUIMMAIIMOHHOTO METO/1a KOHTPOJIS C
MOBEPOYHBIM 3¢PKAaIOM, MPUKJIAIBIBACMBIM K 00BEK-
TUBY PETUCTpUpYIOIEH cucTeMbl. B nampHeliniem
METOJ TpeOyeT NOpabOTKU MPUHIMIIOB B3aHMMHOTO
MO3UIIMOHAPOBAHUS JJIEMEHTOB, OIHMM U3 BO3-
MOJKHBIX PEIICHUH MOXKET SBIATHCS HCIOJIB30BAHHE
koopauHaTHEIX MEMS naT9MkoB, MO3BOJISFOLIMX
BBICTaBIIATh M1aPAJUICIbHOCTD IFIOCKOCTEH IPUEMHOM
MaTpHUIBI M TECT-00BEKTa ¢ BBICOKOW TOYHOCTHIO,
[EHTPHUPOBAHNE CHCTEMBI — IIPOW3BOAWTH C IIO-
Motursio ¢pyHkuuH B 110, cyTs KOTOpOIt 3aKmoyaeTcs
B COMOCTABJICHUM [ICHTPAIBHBIX MUKCEICH MPUEMHON
MAaTPHIIBI C ICHTPAILHBIM 3JICMCHTOM TECT-00BEKTA.

Takum oOpa3om, -~ ObUT  TpOBEIEH MOAOOP
KOMIIOHCHTOB 9KCICPUMEHTAIBHOTO CTCHIA,
MPEJIOKEHBI . METOJBI  KOHTPOJS COOTBETCTBHUS
OTKIIOHEHWH  B3aMMHOW  OpHUCHTAIMH  Y3JIOB,
BBICKa3aHa HaNpaBJIEHHOCTD JaJbHEUIICH paOOThI.
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PE@EPEHCHBIE CBETOAUOAHBIE HICTOYHUKH U3JTYYEHUA B CACTEME OBECIIEYEHU A
EJNHCTBA UIBMEPEHUU OIITUYECKOHU PAJIMOMETPUN

Jannabuuk A.B., Jnyrynosuu B.A., ’Knanosckmuii B.A., Kpeiinuu A.B., JIyuenko E.B., Hukonenko C.B.

Unemumym ¢usuxu HAH Benapycu
Munck, Pecnybnuxa benapycw

Cucrema obecnieueHus! SIIHCTBA H3MEPEHUI OITH-
4eckoil pammoMerpun B bemapycu m ctpanax CHI B
HACTOsIIICE BpeMsi 0a3upyeTcsl B OCHOBHOM Ha BBEJICH-
Heix B 2015 1. crammaprax ['OCT 8.023-2014,

I'OCT 8.195-2013, T'OCT 8.197-2013 n I'OCT 8.205-
2014. Dtm  cTaHDAPTHI  PACIpPOCTPAHAIOTCS  HA
MOBEPOYHBIE  CXEMBI  JUI1  CPEICTB  M3MEpEeHHH
COOTBETCTBEHHO CBETOBBIX BEJIWYMH HENPEPBHIBHOTO M
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UMITYJIbCHOTO M3JTy4eHUi, CIEKTPOpaauOMETPUUECKIX
BEJIMYMH B IMania30Hax AuH BosH oT 0,2 10 25 MKM U OT
0,001 mo 1,6 MKM, KOOpAMHAT IIBETa W ILIBETHOCTH,
ToKazaTesnel Oenm3HbI U OJecka. B xadecTBe 21eMeHToB
BTOPMYHBIX ¥ (WIM) pabovnMX OSTaJOHOB B ITHX
cramapTax ykasawel ceromuonsl (CUMI)  (wm
TIOJTyIIPOBOTHAKOBBIC H3ITyJIaTEIIH).

3TH HOBOBBEJICHHS B OTIPEICIICHHON MEpe OTPaKafoT
nporpecc B pasButun CHJI texnonoruil. Cnemyer
OTMETHUTS, uTo 3a nocneguue 15 ner CUJI u u3nenus Ha
HX OCBE B 3HAUUTEIBHOM Mepe  BBITECHWIN
TPaJMIIMOHHBIE HMCTOYHHKMA M3Jy4eHUs] C pbIHKa
CBETOTEXHMYECKUX M3/EJMH MECTHOr0 M  OOLIero
OCBEIIEHNUS], TOJICBETKH, a TAKKe CUTHAJIBHOM TEXHHKH
(cBerodopsrl, cBetoBas curHamm3arwst). CUJ mmygaior
B BHAMMOM H OmmpkHeM yibsrpaduoneroBoM (YD)
JIUATTa30HaX CIEKTpa, HO B OTIMYAE OT BHAWMOIO
JIuanasoHa peporoumoHHoe passutie CUI B YO
mrarasoHe criektpa (o1 200 mo 400 HM) erme TONBKO
HaOupaeT cury. Bonblve MepCreKTHBBI MPUMEHEHUS
Y® CHJl mnpocmaTpuBaroTcs B: KPUMHUHAIMCTHKE,
uIeHTU(HUKALMKM ~ XUMHYECKHX — BEILECTB; IPOBEPKE
MO/UTMHHOCTH JIOKyMEHTOB M JICHET; Nojurpaguu u
MPOM3BOACTBE  WM3IENMA W3 (OTONONMMEPOB;
JIFOMHHECIIGHTHOM  aHamu3e M Je(eKTOCKOINY;
TEIUIMYHOM XO3SIiCTBE, >KMBOTHOBOACTBE, W T.a. Ho
0c00eHHO 3(D(EeKTHBHO TpUMEHEHHe w3TydeHus YO
CHUJ] wmoxer OBITP B MEIUIMHE W CAHUTAPHH,
KOCMETOJIOTH ¥ TMIIECBOM IPOMBIIDICHHOCTH, TJIE
HCHOJIB3YeTcs Ononormdeckoe aericteue Y uimydeHus.
OcHoBubiME nipenmymiectBamu CHJ] o cpaBHeHHIO C
TPAIUIIOHHBIMI UCTOYHUKAMH H3ITyYCHUS SIBIIFOTCS:
3¢ PEKTUBHOCTD, TOITHIA CPOK CITYXKOBI, SKOJIOTHIHOCTD,
BBICOKAsl yCTOWYMBOCTh K BHEIIHUM BO3JCHCTBISIM,
JMEKTpO- W B3pBIBoOe3omacHocTh.  Kpome Toro,
coBpemenHble CHJl MMEOT KOMIIAKTHBIE < Pa3MEpHI,
TO3BOJISTFOIIME CO3/1aBaTh CBETOTEXHWYECKUE W3ICTHL
OUCHb CJIOKHOW KOH(UTYpariy, OOJBIION BBIOOP
LIBETOB CBEYCHUS, IIMPOKUIM AMHAMUYECKUNA NUANa30H

UHTEHCUBHOCTEH  W3Iy4eHMs M TIPAKTUYECKH
MIPOU3BOJIBHYIO (opmy HPOCTPAHCTBEHHOTO
pacrpeneneHus U3TyueHUsL

OueBUAHO, YTO ' NpPU  CTOIb  UIMPOKOM

pacnpoctpanennn CUJI u w3nenuii Ha WX OCHOBE,
3(hpeKTHBHOCTD, Ka4ECTBO W OE30MaCHOCTh PaboT ¢
npumeneaneM CHJI, ocobernno B Y@ nuamazone
CIIeKTpa, B 3HAUHTEIBHOW MeEpe OIlpenenseTcs
Ka4eCTBOM M3MEPEHUI 175: ONTHYECKHAX
XapaKTepUCTHK U mapaMeTpoB. OHAKO B HACTOSIIIEE
BpeMsi METPOJIOTHYECKOEe oOecrieyeHre B 00JacTH
ONTHYECKOH PaMOMETPHH CTOJKHYJIOCH C PSIOM
mpobiem, 00YCIIOBJICHHBIX 0COOCHHOCTSIMHU
m3nyuenust CU/. K coxxanenuto, cieayer KOHCTaTH-
POBaTh, YTO B HACTOAIIEC BPpEMA HA MCKAYHAPOJHOM
YpPOBHE elle He pa3paboTaHbl HE TOJNBKO yOemnu-
TENbHBIE  METOIWKHA  W3MEPEHHH  ONTHYECKHUX
xapakrepuctuk CU/I, HO naxke HOMEHKJIAaTypa u3me-
PSAEMBIX TapaMeTPOB M XapaKTEPUCTUK HE HOPMHU-
poBana. PaspaboTanusie MexnyHnapogHon
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kommuccueit mo ocsemenuto (CIE) 8 2007 T pexomen-
Jaryn, 0e3yCIOBHO, CMATYMIIN CUTYAIHIO C M3Mepe-
HueM xapakrepuctuk CHUJI, HO mo-nipexHeMy He -
mieHsl HerocTaTkoB [1 — 3]. [loaToMy B TEXHHUECKUX
komutetax CIE  mpogomxkaercs  pabota 1o
pa3paboTke  pEeKOMEHIAIMi  JUIsl  U3MEpeHUui
ONTHUYECKUX XapaKTePUCTHK: ceMeiicTB (TumnoB) CUJ|
(TK 2-50); Bbicokomouiubix CHUJl mpu 3amaHHBIX
temneparypax p-n nepexoma (TK 2-63); mpu
MPOBEACHUN BBICOKOCKOPOCTHBIX HCITBITAHUHA MPH
npousBozactBe CUJ (TK 2-64); kpuBOIMHEHHBIX H
ruokux CUJI (TK 2-75); nnst oueHKH (IIMKKEpHBIX
a¢pdexroB (TK 2-76) u np. Caexyer 0co00 OTMETHTH
cozganue B 2016 r. nosoro komurera CIE TK 2-87,
OCHOBHOHM IENBI0 KOTOPOTO SIBISIETCS IMOATOTOBKA
pEeKOMEHAAMI 10 MeToxaM XapaKIepu3amud M
KaJTHOpOBKE MIMPOKOMOIOCHBIX Y@ paaHoMeTpoB B
CIeKTpasIbHOM jamarnazone ot 320 g0 420 M s
MIPOMBIIIICHHBIX MIPAMEHECHAN. OCHOBHBIM
cocoOOM  peanm3aldd  AITOH  HEIW  ABISETCA
cTaHjaptu3anus TpeboBaHMI K pedepeHCHOMY
TBEpAOTEIHHOMY  WCTOYHMKY - H3Iy4eHHS U
CTaH/AapTU3alMs TPOLETyPbl €r0 NPUMEHEHUS INpH
KaJnOpOBKE paIMOMETPOB.

[lepBoHauanbHble. peKOMeHAAlMU Uil pede-
PEHCHBIX CBETOJHMOJIHBIX WCTOYHHKOB H3IIyYEeHUS
(PCUN) ma ocHoBe CUJ[ [1] Obumn cremyto-
mumu [1] - pedepencubie  (atamonnsie) CUJL
TTOJDKHBL UMETH TIPOCTPAHCTBEHHOE M CIIEKTPaIbHOE
pactpenieneHusl M3IydeHUs, IOJO0OHBIE HCHBITYe-
Momy CHJI, mpocTpaHCTBEHHOE pacHpeeicHHe
cmibl - cBeTa pedepercHex  (dTanmoHHBIX) CHJ]
JIOJDKHO OBITH B mpenenax + 10° oT ocu riaagkuM u
MIPUMEPHO PaBHOMEPHBIMHU, a €CIH CHEKTpaJbHBIE
YCJIOBHS HE COOIIOAIOTCS, TO HEOOXOIMMO HPOBO-
JUTh KOPPEKIHIO pe3yabTaToB M3MEpPEHUH Ha
criektpanbHoe paccornacoBanue CU/. K ocHoBHBIM
HEJIOCTaTKaM TaKOH KOHCTPYKLIMH pehepeHCHBIX
CBETOIMOMHBIX HCTOYHWMKOB wu3inydeHus (PCUN)
MOJXHO OTHECTH NpPUMEHEHHE XOTs M pacmpocTpa-
HEHHOro, Ho craporo tuna CHU/I, koTopslil Xxapakre-
PpHU30BaJICSI HU3KAM YPOBHEM MOIIHOCTH (TIopsiaka 20
MBT). Kpome Toro, remneparypa CUJ] 1 Tok HHXKEK-
LU TOJBKO KOHTPOJIMPOBAINCH, @ HE 3a7aBalliCh, U
HMEHHO IO3TOMY Takasi KOHCTPYKLHUS HM3HA4aJIbHO
npeanonarajga Haiauuue (QIYKTyauuil HHTCHCHB-
HOCTH OINTHYECKOTO W3JIyYeHHs, OOYCIOBICHHBIX
HECTaOMILHOCTHIO TOKA M MHXKEKITUH M TEMITEPaTypHhI
CUJ. Ormerum, uro B ['OCT 8.023-2014,
I'OCT 8.195-2013, I'OCT 8.197-2013 u
I'OCT 8.205-2014 pekomenmarmu miast  PCHUUN
(haKTHYECKH OTCYTCTBYIOT.

Hecmotpss Ha ykazaHHBIE HEIOCTAaTKH, HA PBIHKE
TOSIBIIIHCH dTaioHHble (pedepercHpie) CUJl pa3HbIX
TIPOU3BOAMTENEH, CO3/]aHHBIE HA OCHOBE PEKOMEH A1
[1], B TOM 4mcIie U TOCTATOYHO U3BECTHBIX, HAIIPUMED,
Instrument Systems (I'epmanust). Yto oOycioBneHo
KpaiHe#dl BOCTPeOOBaHHOCTHIO TOYHOIO OIPE/IENICHHS
ornrrryeckux xapakrepuctuk CUJ1 n u3nenmid.
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OZHOBpPEMEHHO BO3HHUK BOIPOC O KOPPEKTHOCTH
OLIGHKM  omnTHdeckux  xapakrepuctuk  CHUI,
NPUMEHSS TPAAUIMOHHBIE TIOAXOABI UX U3MEPECHUIL.
B psnge uccnenoBanuii OpuTo MOKazaHo [2 - 6], 9TO
€CIT  BBITOJHIIOTCS HM3MEPEHUs] HMHTErPallbHBIX
BEJINYUH (CHIIBI CBETA, CBETOBOTO TTIOTOKA, IPKOCTH U
Ip.), TO BIHSAHHAEM CIIEKTpaJbHOTO (akTopa [4]
MOXHO TIpeHeOpeub. Bwmecte ¢ Tem, Takue
ocobenHoct CUJ] kak CTaOMIBHOCTh WM IIUPOKHIA

JUana3oH  MOINHOCTUH  H3JIy4eHHUs,  Xopolias
BOCIIPOU3BOAUMOCTh OCHOBHBIX ONTHUYECKUX
xapaktepuctuk ~ CHUJl  usmyuateneit  BechbMma

MEepCHEeKTUBHBI C TOYKM 3pEHUS CO3JAaHUSA Ha HX
OCHOBE OTaJOHHBIX (pe(epeHCHBIX) HCTOYHHKU
W3JTy4CHHUS TSI IPUMEHEHHS B PA3IIMIHBIX 00JIacTsIX
ONTUYECKOH paguomMeTpuH 5, 7].

Kpatko octaHoBuMcs Ha Hamboiee mepcIek-
TUBHBIX  paspaborkax PCHUU.  I[Ipaxrudeckn
omuoBpemeHnHo NIST (CHIA) u MaCTHTYTOM M3HKH
HAH bBenapycu OpumH TIpeioKeHBI IpyTHE KOH-
crpykuun pedepencusix CUJ [7-10]. B PCUU [7]
TOMOTEHH3aINs IPOCTPAHCTBEHHOTO PACIIPECICHHS
W3TY4EHHUS B IJIOCKOCTH M3JTy4aroleil reTepocTpyK-
TYpBI OCYILIECTBIISAETCS IPH MMOMOIIH BOJHOBOJHOTO
anemerTa. C TOMOIIBIO JIMH3BI TPOU3BOIUTCS
Dypre-nipeoOpa3oBaHie H300PAKEHUS TOPLIA BOIHO-
BOJHOTO T'OMOTEHH3aTopa B IPOCTPAHCTBEHHO-
yIJIIOBOE  paclpefesicHue  M3IydeHUs. Oto
obecrieunBaeT OTHOCHTEJBEHO HeOOJIbIION
peryiaupyeMbli (B ciaydae W3MEHEHHs (POKYCHOTO
paccTosHUS JIMH3BI) YrOJl PacXOAWMOCTH ITydKa
U3ITY4EHUS ¢ AJOCTATOYHO BBICOKOW OJHOPOJHOCTBIO
€ro MHTEHCHUBHOCTH, 4TO AenaeT manubiii PCUU He
MOXO0XHM Ha OOJIBIIIMHCTBO COBPEMEHHBIX MOITHBIX
CU]l, sBusrommuxcsi, Kak MPaBUIO0, KOCHHYCHBIMH
ucrouHnkamu. K npenmMyiiectsaMm, M0 CpaBHEHHIO C
nporotuniom  CIE, MoxHO | Takke — OTHeCTH
obecrieueHnEe TOCTOSIHHON TEMIEpaTypsl KopIryca
CHU/] ¢ momompio IlenpThe-371eMeHTA.

B paspaboranneix UuCTHTYTOM OuM3nkn HAH
Benapycu PCUU onHopoauast mpocTpaHCTBEHHAS 3a-
CBeTKa MPOU3BOJUTCS  NpPU IOMOIM IWINHAPU-
YEeCKOTO M  TOJNYyC(epHYecKOro pacceuBareleil.
IIpocTpaHCTBEHHO-YTJIOBOE PACHPENCICHNAE H3ITY-
YeHWs] B OTUX  HCTOYHHMKAX, OJM3KOE K
pacrpesieneHni0 KOCHHYCHOTO HCTOYHHKA, 9TO Jie-
naet mpemiokenasle PTTUN momoOHBIME  00OJIB-
NIMHCTBY BBITIyckaeMbix Momaeix CHUJ[ [8-10].
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Kpome Ttoro, cmemyer OTMETHTh, 4YTO A
norycepuaeckoro PCUN ciekTpsl M3IydeHus He
UMEIOT CHEKTPaJbHOTO CIBHra MpU JIIOOBIX yriiax
W3JIy4eHUs, a HEPaBHOMEPHOCTh WHTEHCHBHOCTH
cBeToBOro msATHa (45 MM) Ha paccrosiHuu 0,5 M He
npeBbimaer 1,5 %, 4TO sABIseTCS  3HAYUMBIM
NPEUMYLIECTBOM TaKOW KOHCTPYKIHH.

Taxum 06pa3om, pa3paboTKa U BHEIpEHUE B MET-
ponormyeckyto npaktuky PCUU, obecnieunBaromunx
BBICOKOCTA0WIbHOE M OTHOCHTEIBHO PaBHOMEPHOE
CIIEKTPAIbHOE paclpeieNeHle MOIIHOCTH H3IIy-
YEHUsI BO BCEM CIICKTPAJbHOM IHAla30HE  IPH
JOCTaTOYHO BBHICOKOH MOIIHOCTH H3ITy4CHHUS, MOXKET
CYIIECTBEHHO TOBBICHTh TOYHOCTH M Ka4eCTBO MET-
pojoruyeckux paboT B 0OJACTH  ONTHYCCKOM
pazgnoMeTpuu.
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HUI] «Onmuyeckux mamepuanoe u mexrwonozuii» EHTY, Munck, Pecnybnuxa Benapyco
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TBepaOTENbHBIN Jia3ep HA OCHOBE MOHOKPHCTAILIOB
UTTPUA-ATFOMUHHAEBOTO ¥ a/I0IHHUI-ATIOMUHHEBOTO
6oparoB (Er,Yb:YAI3(BO3)4 u Er,Yb:GdAI3(BO3)4) —
CHHTETHYECKUX CTPYKTYPHBIX AaHAJIOrOB MHUHEpaia
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