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Camera Lenses. Method for Measurement of the
Lateral Aberration

fMocranoBnenwem FocyRapcrBenHoro kommrera CCCP no crangapram or 8 MioHS

1979 r. Ne 2091 cpox AEHCTBMA YCTaHOBNER
¢ 01.01 1981 r.

ac 01.01 1986 r.

HecobniogeHne cTaHaapra npecnefyercs no 3aKOHY

Hacrogmuit cranpgapt pacnpocrpansiercs Ha  (¢ororpaduyeckue,
KHHOChEMOYHBIE U TEJEBH3HOHHBIE CHEMOUYHBE OOBEKTHBH H yCTaHaB-
JHBaeT MeTOJ H3MepeHHs abeppauuy MepHMAHOHAJbHLIX IYYKOB.

1. OCHOBHbBIE NOJ.OXEHMUS

1.1. Meton un3MepeHHR momnepeyHoll abeppalyiy OCHOBAH Ha H3Me-
PEHHH pPacCCTOAHMH MEXAY TOYKaMH INepecedyeHusi C IVIOCKOCTBIO H30-
OpaxKeHHA rJaBHOIO Jyda H Jy4Yed, NPOXOAALLHX depe3 psAld 30H BXOL-
HOro 3payka 00bLeKTUBA.

YKasaHHble pacCCTOAHHA ONpEeAesNsaIOT NYTeM H3MEPeHHd CMelleHHs
JH(PPAKUHOHHOH KapTHHBH, 00pa3ymwolleidcss NPpH NPOXOXKAEHHH Y3KHX
IIYYKOB JIyued yepe3 mapy IieseH, yCTaHaBJAUBAaeMYyIO IO IeHTpy 3pai-
Ka U B 3aJJaHHOH ero 30HE.

1.2. Meton mnpeaycMaTtpuBaeT H3MepeHHs B BHAMMOM 00JacTH
CIeKTpa.

2. ANMNAPATYPA

2.1. HaMmepeHue mnomepeyHon abeppaiud CHLEMOYHBIX OGDBEKTHBOB
AOJIXKHO NPOU3BOJAUTHCS Ha ONTHYECKOH CKaMbe Mo cxeme uepT. 1—b:
gepT. 1 — Aa9 oOBeKTHBOB ¢ (GOKYCHHIM paccrogHueM no 3000 mwm,
yepT. 2, 3 — IOJs OOBEKTHBOB ¢ (OKYCHHIM pACCTOSAHHEM 6oJee

%
spnaume ohuumanbHoe MNepenevarka BocnpeujeHa
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30C0 MM, gept. 4, 5 — 19 0OOBEKTUBOB, paCCUHTAHHHX AJd PabOTH C
KOHEYHOT'O PacCTOSHHA.

2.2. Ilonepeunasi nuHeiika (cM. uept 1—9), Ha KOTOPOH yCTaHaAB-
THBAIOT MHKDOCKON M LHUJHHADHYECKHH OKYyJsAP, AOJKHA ObITb 2KECT-
KO CKpemyeHa ¢ oO0beKTHBOJAepxkKaTedeM U IOBOPAYHBATHLCH BMECTE C
HHM Ha 3ajaHHBIA yroJ noJsi 3peHus. HampasJsmluiue monepeyHbiX
Jqudeek (cMm. uyepT. 1—3,5) HOAXKHBI OBITH IapaJJjelbHbl ONOPHOMY
TOPIY OOBEKTHBOAEpKAaTeJNsI ¢ [OTPEemIHOCTbIO O, KOTOpPas MOXKeT
OLITH paccuHTaHa no ¢opmytae (1), HO He HOMXKHa npeewnimatsh 607,

a

= Dz om (1)

rie o— AONYCTHMBIH yroJd MeXIYy OINOPHBIM TOPLOM OOBEKTHBOIEP-
}KareJss H HalpPapJAAIOIIEMH TONEpeyHOH JIMHEHKH, pan;
D — nnamMerp BXOJHOTO 3payKa HUCHBITYeMOro OObeKTHBa, MM;
Mmax — IOJOBHHA yrIJa noJisg o0beKTHBA B NMPOCTPAHCTBE IPEAMETOB;
@ — 3HayeHUe JOMNYCTUMOH IOrPEILIHOCTH HU3MEPEHHs IOINEepEeUHOH
abeppaumy, MM.

2.3. AnepTypHBI yroJ KOHAEHCOpa B INPOCTPAHCTBE HU300PANKEHHH
noaxeH ObITb 60JibIIe aNepTypHOrQ yria QObeKTHBA KOJJAHUMATOpa
(cM. uepT. 1—3).

Amneprypa konaeHcopa (cMm. uepT. 4, 5) moJsxKHa obecreyHBaTh 3a-
TOJHEHHE CBETOM BXOAHOIO 3pavyka HCIOBITYeMOro OOBEKTHBA KAaK IIPH
I3MEPEeHUSIX B LIeHTpe MOoJIfA, TaK U MO0 IMOJIIO.

2.4. BonHoBasi abeppauusa oO0beKTHUBA KOJIJHMATOpa Ha JUaMeTpe,
PaBHOM JHaMeTpy BXOAHOI'O 3paykKa HCHLITYyeMOro o0beKTHBa, HE JOJ-
)KHa OvITb 6ogee 0,1 A, rae A — IJIHHA BOJHBL MOHOXPOMaTHYECKOIO
*Be€Ta, B KOTOPOM IMNPOH3BOAAT H3MepeHHe.

2.5. CBeTOBOH JAHAMETP KOJ/JHMATOpPa JOJXKeH NpeBHIIaTb CBETO-
30H  AHaMeTp BXOJAHOTO  3payka HCIBITYEeMOro  OOBEeKTUBA
(cM. uepT. 1, 3).

Huas AIMHHOMOKYCHBIX OOBEKTHBOB, HCIBITHIBAEMBIX II0 CXeMe
yeprt. 2, AHAMETp KoJJauMatopa MoxeTr OblTb MEHbIUe AuaMerpa 3pau-
Ka UCNEITYyeMOro o0be KTHBA.

2.6. Ilapa mened guadpparmel AOJXKHA HMETb BO3MOXKHOCTb Iepe-
MelleHHSI B CBOeH NJIOCKOCTH NEepIeHAUKYJAAPHO K NYUYKY JydeH, Ia-
JamoleMy Ha oOBbeKTHB (CM. uepT. 1, 2) MM HepneHAHKYJASIPHO K
IJIaBHOHM ONTHYECKOH OCH HCHHITYyeMOro o0beKTuBa (cM. uepT. 4, 5H),
H YCTaHaBJHMBATbLCS B IMOJOXKEHHAX, COOTBETCTBYIOIIHX IEHTPY H 3a-
JaHHBIM 30HaM BXOJHOro 3payka HcubiTyeMoro obbektuBa. Iluadpar-
Ma AOJXKHA HMEThb LIKaJay NepeMeleHH .

MHoromeneBas guapparma (cM. yepT. 3) J0MXKHA pacrnoarathbes
NEepNEeHJHKYAAPHO K ONTHYECKOA OCH KOJJIHUMATOPA.

2.7. MHKDOCKOI JOJKeH HMeTb OKYJSPHBI! MHKPOMETD HJH Me-

XaHU3M MHKPOMETPHUYECKOro IepeMelleHHs] B FOPH3OHTAJNbMEHA IJIOCKO-
CTH NMEPNEHAUKYAAPHO K ONTHUECKOHN OCH.
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M

l -— HUCTOYHHK CBeTd; 2 - KOHIEHCOD; 3 —cBeTobHABTP;, 4 — pasgBHIKHAA
mean; 5 — o0BbeKTHB KOoAAMMaTopa;, 6 — auadparma ¢ napofl mapaiiesibubiX Hie-
Jed; 7 — oObeKTHBOJAEpXKaTedb; 8 — HCOLTYeMBIE OOBEKTHB, 9 — MHKPOCKOI;
10 — mnonepedHan JHHeHKa
Hepr. 1
| !

{ — MCTOUYHHK cBera. 2 — KOMAEHCOD; 3 — cBerobHABTD; 4 —

pasiBHXHad WWeab;, § — OOBEKTHB KoJAnMMartopa, 6 — KOMIEHCa-

TOP HaAKJNOHa JaAyyeH; 7 — fieHTaroHaJbHBH orpaxXarteib: 8 — AH-

adparua ¢ napoi mapadajeJbHHX uliesiell; 9 — oO0BeKTEBOAEpPXKa-

roxh, {0 — mcHbITYyeMbHR 00BeKTHB; 1] — HEAMHAPNTOCKEE oOXKyaAap;
I12 — monepewHas Junefka

Hepr. 2
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16

] = NCTOYRMK CBeTay 2 — KOHAeHCOp; 3 — CBeTodHABTP; 4 — pPasIBHXKHaAR

eab, 5 — OOBEKTHB KOJJIBMAaTOpa; 6 — MHorolnteneBass awatpparma; 7 — obbek-

THBOLEpKATENb; 8 — HCHOLITYeMbIl OOBEKTHUR; 9 — UHNHHAPHUYEeCKUH OKYJIsAp;, 10 —
Kaperka; /1 — momepeyHada JuHelka; 12 — doToannapar,.

Yept. 3

-9 '
I — HCTOYHHK cBeTa; Z — KOHAeHcaop; 3 ~— cBertodbuabtp;, 4 — DPA3ABHXK-
Has mejdb Ha nolepeuHoli auHe#dke; 5 — muadovarma ¢ napost napaJjiennb-
HblX Ienell; & — BXOZHOH 3pavoK HCHBITYEMOH cucreMbl, 7 — OOBeKTH-
BOAEpXKaTeNb, 8 — HCNHTVEMbIH 0OBexTHB, 9 — MHKPOCKON Ha Hnonepey-
HOH JAHHellke
Hepr. 4
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1 — UCTOUHHK CeBeTa, 2 — KOHAEHcop; 3 — cBetodbuanTd;, 4 — pas3aBHX-

Had lesp, 5 — auadparmMa ¢ npapofi mapananeJabHHIX Lieneil; 6 — oO0bek-

THBOAEDXKATENb;, 7 — HKCHObITyeMbifi 00bekTHB, 8 — MHKpPoOCKomn; 9 — Io-
nepeuyHas JHHeHKa

UepT. 5

2.8. Habaonenue aa¢pakiMOHHEIX KapTUH (CM. 4epT. 2 ¥ 3) AOJ-
JKHO TPOU3BOAUTHLCA NMPU MNOMOIIH LHAUHAPHYECKOrO OKyJspa, B KO-
TOpPBIH AHMPAKINOHHBIE KAPTUHBL OT KaXKAOH maphl Lie/ieidl BUAHLL Pas-
neJbHO MO BeicoTe. ObOpasyroumue HUAAHAPUIECKOH MMOBEPXHOCTH OKY-
JsAipa JOJKHEI OBITh NapaJjijieJibHbl HAlPaBJEHHIO INEeNH B KOJJIHMA-
TOpe.

BonxnoBas aleppanus UHJAUHAPUUECKOTO OKyJAfipa AJAs UEHTPa/db-
HOH uwacTH mous 3peHus 2 y'=0,5 MM B npeaenax pafouedl ameprypnt
He HoJiKHaA npeBuaTts 0,1 A .

LlenTpanbHasa yacTtb NOJS 3PEHHS A0JXKHA OBITH OTMedeHa OHCeK-
TOPOM.

DokycHOe pacCTOsIHHE UHJIHHIAPHYECKOTO OKYJsipa HLOJAXKHO OBITh
0—10 MmMm.

2.9. Anmeptypa MuKpooOBeKTHBA MHKpockoma (cM. uepr. 1, 4, 5)
WIH aneprypa UUJIUHAPHYECKOTrO OKyJasapa (cM. uepT. 2, 3) HAoJKHA
YIQBJIETBOPATh YCJAOBHIO, ONpeeseMoMy GOopMYJIOoH

A>sin(o,, + o), (2)

rae (6,,)°— amepTypHHIH YroJ HCOBITYeMOro OGBEKTHBA CO CTOPOHHI

IPOCTPAHCTBA U300PaAKEHHS;
(®)° —yron mexjay raaBHBIM JIYYOM, BBIXOJSIIIMM H3 HCIBHITye-
MOT0 OOBbeKTHBA, U OIITHYECKOH OChIO.

2.10. KomneHcaTop Hak/joOHa Jyded (CM. 4epT. 2) J0JaxKeH OBITh
YCTAaHOBJIEH B XOJie JIYYEH OAHONO MEHTArOHAJbHOIO OTpazKaTeds.

2.11. Tlpy n3MepeHMum KOMNeHCAaTOPOM OTKJOHEHHS Jyuedl B IHa-
nazoHe 0—30” nmorpemuocTs He HAoJXKHA ObiTh GoJee 0,05”.
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2.12. HenapaajenbHOCTh NYYKOB  JYYeH, BHIXOMSIIIHX H3 OOOHX
IIEHTAroHaJbHLIX OTpaxkaTeJeH, INPH HYJEBOM MOJOXKEHHH KOMIIEHCA-
TOpa HaKJOHA JydyeH He LOJXKHA ObITh HoJsee 2.

[Ipn nepemellieHHH NOABHUKHOTO NEHTAroHaJbHOTO  OTpaxKaTeJs
ero pebpo ZOJXKHO OCTaBaThCA NapalieJbHHIM CBOEMY IE€PBOHAYaJIb-
HOMY TOJIOXKEHMIO B IpocTpaHcTBe. JlomycTuMas IOrpemHocTh 1.

2.13. Bce nienn MHorouieseBod auacparMbol (CM, 4epT. 3) MOJIKHBL
6bITh NapaJyieJbHB APYr APYry U paBHBHL Mo mupuHe. Ulenu rpynmu-
PYIOT momapHOo. B KkKaXAoH nape Ienu JOJXKHH ObITb pa3lelieHHl
NPOMEXYTKOM, PaBHBIM WIHPHHE OJHOH 1llesH, a KaxJAbie ABE COCeJ-
HHE mapel Inejed AOJIXKHEI OLITh CMElleHhl N0 BHICOTE OTHOCHTEJIBHO

APYr Apyra Ha BeICOTY wieau Z. Ilapw 1mene#l pacmojaraloT Kak Io-
Ka3aHO Ha 4epT. 3.

3. NTOATOTOBKA K M3MEPEHMUIO

3.1. YcraHaBAHBAWOT Pa3ABHKHYIO ILieAb B (POKANbHOH NJIOCKOCTH
KOJHMaTopa.
Jdnss 0ObeKTUBOB, PACCUUTAHHLIX AJA PabOTHl ¢ KOHEUYHOro pac-

CTOSHHSI, Pa3ABHKHas IleJb A0JAXKHA pacrnoaarathCi Ha 3aJaHHOM
PACCTOAHHH S yp OT NepeAHeH JUH3B 0O bEKTHBA.

3.2. YCTAaHABJAHMBAIOT HIMPHHY PA3ABHIKHOH HIeNH B MM Tak, 4TO-
Obl:

M,

rae d=(0,01—0,02) 7 . — paccrosiHue MexXAy CepelHHAMH lieJeH

B nquadgparMe ¢ mapod napanJesbHbIX IHEJeH, MM,
fos — (POKYCHOE pacCTOsHHEe HCIOBITYeMOro OGBEKTHBA, MM:
f. — (OKyCHOe pacCTOsiHME KOJJIHMAaTOpa, MM.

IJst 00beKTHBOB, PACCUUTAHHBIX HAJsi palOTHl ¢ KOHEYHOro pac-
CTOSIHMS, LIIMPpHHA IUEeAH J0JXKHA MNOAOHpAaThCs IO PE3KOCTH AHPPaK-
[IHOHHOM KapPTHHHL B IJIOCKOCTH H300paKeHUn.

3.3. YCTaHaBJUBAXT AHaparMy ¢ napofd napailjelibHBIX LieJeH

Ha MHHHMAaJIbHOM PACCTOSHHH OT IUIOCKOCTH BXOJHOrO 3payKa HCHEITY-
eMOro o6 bexKTyuBa.

I[Tpumenanue Haa o6beXTHBOB ¢ (POKYCHHM paccTosHHeM A0 50 MM HaH-
Oosbliee NONMYCTHMOE PAcCCTOsIHHE MeXAY lleneBod AvadparmModl H nepBOH JHH30M

06beKTHBA HOMKHO 6HTh =~0,2(F .6 )2
3.4. YcTaHaBJAMBAaIOT B KaXAOH Mape lUeJed AUADparMbl MIHPHHY
uleJed H NPOMEXYTOK MeXJIY HUMH, PaBHBIMH !/; d.

3.D. YCTaHaBJHBAIOT BHICOTY 2 Hlesied nuapparMe (cMm. uepT. I,

2, 4, 5) He 6oaee 0,2, a no 4ept. 3 — He Oojee 0,02 xmamMeTpa BXOJ-
HOTO 3paykKa NCHHITYeMOro o0beKTHRA.
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3.6. OpHEHTHDPYIOT PasABHXHYIO IeJb, HieJu Auagparmsl # obpa-
3ylolHe HUJHHAPHYEQKOrO OKyJsipa NnapaliesybHO APYr APYry H mep-
NMeHAMKYJASADHO K HANpaBJeHHIO nepemenieHus (cm. uept. 1, 2, 4, 5)
mapol meaef. [Ipy uamepenun mo cxeme yepr. 2, 3 AHPPAaKIHOH-
Hble KapTHHBI JOJI2KHBI PACIOJIaraTbCs MO BBHICOTE NOJS 3PEHHSA LHJAHH-
JPHUECKOTO OKyJspa ApPYyr Hax Apyrom 0e3 3aMeTHHIX IPOMEXKYTKOB
i 0e3 nepeHaJoXKeHHs.

3.7. BuibupaloT yBennueHue MUKpockoma [y HCXOAK U3 YCJIOBHA,
yTo AHGMPAKIHOHHAA N0JOCAa BUIHA 4Yepe3 MHKDPOCKON IOJ YIJOM He
meHee 0,5°. YBesnueHHe MUKDPOCKOIlA MOXKHO PAacCCYUTAThb [0 dopmyJe

K-d
[ 4= A fo (4)

rape K —>3MOvpu4YecKud Kos(duIMeHT, paBHBU 2—4 MM.

3.8. CoBMellalOT BXOAHOH 3padu0K UCHBITYeMOro 0OheKTHBA B OCBIO-
BpallleHHs1 MOBOPOTHOrO pbiyara ONTHYECKOH CKaMbH. [nas 3TOoro AH-
a(pparmMy ¢ mnapoH liejed HJAHX LEHTPaJbHYIO Hapy 1uened B MHOTO-
eaeBor auadparMe yCTaHABJAMBAIOT HAa ONTHYECKOH OCH HCIIBITYEMO-
ro oObeKTHBa (MPH HYJEBOM IMOJOXKEHHY pbelYara), yCTaHaBJAHBANOT
NMOBOPOTHHHM pHYAr Ha 3aJaHHBIM Yroa NoJdA 3peHus H, Hadd0zad
rJ1a30M H3 IIJOCKOCTH U300paKeHUd HUCHHITYeMOro oObeKTHBa eraq
BLIXOAHOH 3pAauyoOK, yO0exXHZalTCid B HEMOABUXKHOCTU 3PaYKa OTHOCH-
TeJbHO JHaparMel ¢ Hapod Iuesed IIpH NOBOPOTE phiyara B Ipeje-
Jax yrJaa noJs 3peHus. Ecad BBIXOAHOH 3padyoK OKaXKeTCs IMOABHK-

HbIM, ZOOHBAIOTCSA €ro HEeNMOABHXKHOCTH NYTEM IliepeMelleHHsI 0O0beKTH-
Ba BJOJIb ONTHYECKOHU OCH.

IllpuMegsanune. B ciayyvae HeBOSMOXKHOCTH YCTAHOBKH BXOJHOTO 3DpadkKa HA
OCb BpallleHHS pHYara:

KOOPAHHATY INIaBHOIO Jyda ONPEeNsiiOT HE33BHCHMO IJH KaXJOr0o IOJOMNKEHHS
NOBOPOTHOT'O pHY4ara nyreM VYCTAHOBKH AHadparMbl ¢ NapoH WeJeH Ha JHHHIO BH-

3HPOBAHHUS, MPOXOAALLYIO 4Yepe3 BHIOPDAHHYIO TOUKY NOJAS 3pEHHA M uepe3 IEHTp
BXOIHOI'O 3padka;

AONYCKaercss onpeneisdTh KOOPAUHATY IJIABHOTO Jyda MO pacieTHBIM JAHHHM -
10 pacYeTHOMY YIAJEHHIO BXOJHOTO 3payka OT lepBOH IOBEPXHOCTH OOBEKTHBA H
yray noas 3peHus . IIpy sToM HeoO6XoaMMO H3MEDHTb paccTOofiHMe £ MeXAy mnep-
BOH INOBEPXHOCTBIO OOBEKTHBA H OCBIO BpalleHus peiyara. CMewieHHe IeHTPA BXOJ-
HOrO 3padka IIpH NOBOPOTE pHYara ¢ OOBEKTHBOM Ha YroJa ® ONpeAeJuTh N0 (Hhop-

MYyJie
E=(E—~t3p)tg o, (5)

rae: fap — PacCTOSAHHE OT NMEePBOH NOBEPXHOCTH OOBLEKTHBA A0 BXOMHO-
ro 3pauka, MM

3.9. IloBoporun#t puiyar (cM. yepT. 1, 2, 3) ycTaHaB/JAHBAIOT Ha
3aJaHHBLIH YT0J 3peHHA

[Io cxeme uyepT. O pHUAr IMOBEPHYTb HA yroJa O , PACCUHTAHHBIH
no dopmyae
_ Y
tgo=—+1-, (6)
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raie L — paccrosinne OT OCU BpallleHHs1 MOBOPOTHOTO phbidyara Ao IJIOC-
KOCTH TIpeMeTa, MM;
Y — pacCTosiHHE OT OITHYECKOM OCH OO0 3aJaHHOM TOUKH IIO-
JIsi, MM.

3.10. ITapy mesell ycTaHaBJAUBAIOT B LIEHTPE 3payKa.

3.11. Mukpockon (MaH UUJIUHIPHUECKHH OKYJsIp) IlepeMelllaloT IO
[10YIEPEYHOM JIUHEHKEe B COOTBETCTBYIOUIVIO TOUKY IOJS 3PEHHSA.

3.12. Ilpu ucnpTanuu oOBLEKTUBOB IO CXeMe uepT. 4 pPasABHIKHYIO
llesib YCTAHABJMBAKIOT HA IIONEDEYHOH JIHHEeHKe Ha 33JaHHOM pac-
CTOAHHH OT ONTHYECKOH OCH, a MHKPOCKOI IepeMellaloT IO Nonepey-
HOH JIMHEHKE B CONPAMNKEHHYIO TOUKY I10JIs1 3PDEHHUS.

3.13. Ilpn ucnelranuu OGBEKTHBOB MO CXeMe YepT. O IHepeMellaloT
PasABUKHYIO IeJdb BAOJb OCH CKaMbH OT HCIOBITYyeMOro OOBEeKTUBA
Ha paccrosinde O L, KOTopo€ BBHIYHC/AHTD IO PopmyJie

¢

2 sin%—
- 1 B 2 7)
UL"'L( COs O —1 )"—L' T Ccos G (

4. NPOBEAEHME U3MEPEHUH

4.1. UamepsitoTr nomnepeuyHylo albeppalHuo B IEHT-
Pe nNOoOad 3peHHd.

4.1.1. YcranaBauBawT NOBOPOTHBIM phLiYar OINTHYECKOU CKaMbU B
HyJI€BOE NOJOXKEeHHUe.

4.1.2. OnpenesisiiOT IOJIOXEHHE TayCCOBOU MJOCKOCTH (CM. 4eprT. 1,
4, 5). Ias storo, nepemeulass MHUKPOCKON BIOJb ONTHHUECKOH OCH H
OJHOBPEMEHHO nepemeliass Juadparmy ¢ napoy miejed ueplneHIHKY-

JASIPHO K ONTHYECKOH OCH B IpelenaxX LEHTPaJbHOH 30HBI BXOJHOIO

D D

3pavuKa Oﬁ’beKTI/IBa(—S-—-—-S—' ) N0OMBAIOTCS TAKOTO  TOJIOXKEHHUS MUK-

pOCKOIla, MPH KOTOPOM AH(PpakUuUOHHAs KapThHa OyAeT HEMOABHXKHA
OTHOCHTEJILHO IIePeEXPECTHST OKYASIPHOTO MUKDOMeETpaA.

4.1.3. Ilpy McHHTaHHH 3€pKajJibHO-JIHH30BBIX OOBEKTUBOB C 3Kpa-
HUPOBAHHOH IEeHTPaJbHOM 30HOH 3payka onpeaensioT  IOJ0KEHHE
IJIOCKOCTH, B KOTOpOoi#l OyIAyT NPOBOAMTLCH uM3MepeHusa. [las  aToro,
IepeMelllags MHKPOCKOII BJOJb OINTHYECKOH ocH, LOOUBAIOTCH TaKOro
ero NOJIOKEeHHSI, KOrja HPH IIOCJAEA0BATEeNbHOH YCTAHCBKE AUAa(pParMbl
¢ MapoH uleJeHd Ha KPasX 3IKPAHUPOBAHHOM 30HB! JAH(PPAKUHOHHAS
KapTHHA HENOJABHXHA OTHOCHUTEJbHO II€PEKPECTHsI OKYJASAPHOIO MHK-
poMeTpa.

4.1.4. Ilpu ucneiTarun OOBEKTHBOB N0 cXxeMe uept. 2 u 3 onpene-
JSIIOT TIOMOXKEHHEe rayCcCOBOH IJIOCKOCTH (A5 JHH30BBIX 0OHEKTHBOB)
MJIH MJAOCKOCTH, B KOTOPOH OYyAYyT HTPOU3BOAUTHCA H3MepeHHs (A4
3ePKaJbHO-JTHH30BEIX 00beKTUBOB). a4 3TOro, nepeMeluas UHJIHXHIPH-
YeCKHH OKYJsip BAOJbL ONTHYECKOH OCH, JOOHBAIOTCSH TAaKOro €ro mMoJo-
JKeHHus, NPH KOTOPOM OKa3bBAIOTCA HOHHAJABLHO COBMEUIEHHBIMH TDH

20
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AU PaKIMOHHBIE KaPTHHB OT [EHTPAJIbHLIX IIap ILue/leH B MHOroIlene-
BOH auadparme HAH ABe AUPpaKLHOHHBIE KAaPTHHBI IIpH IEepeMEILe-
HMHA TNOJABUKHOIO MEHTAroHaJbHOro oOTpaxartensd B Ipegejax UeHT-

. D D
paJbHOH 30HBl 3pauyka oOBEKTHBA ( - + —8—) , 4 TaK¥Ke IPH yCTAHOB-

Ke MOJABHXXHOTO OTpaxKarteJjsi B CHMMeTpHYHble TOYKH BOJIH3H 3KPaHHU-
POBAHHOH UYaCTH 3paudKa.

4.1.5. Ilepemelnator napy meJeid B KpauHee IIOJOXKeHHe JO 3a-
METHOI'O HCKaXeHHs AU@PPaKUHOHHOM KAapTHUHEL U ONpeleJII0T KOOp-
AMHATY KpafiHero jayua h.

[IpumMeyanune PakTHYeCKH MaKCUMaJbHO YHAaJicHHAd OT ILIEHTPa BXOLHOTO
3pauka KOOpAMHATa KpalHero Jiyda MeHblle pajauyca 3payka Ha °/sd.

4.1.6. PaccyuThiBaloT HNPH HCOBITAHHH OODBEKTHBOB C KOHEUHOTO
pPacCTOsIHHS KOOpAHHATY KpalHero Jgyuya £h 1no gopmy.e

tgp_Sﬂp
ih: ip" Qo ? (8)
d—Snp
rAe g — pPacCTOsiHHE OT INepBOH MOBEPXHOCTH A0 LUeJeBOH JAuadpar-
Mbl, MM;
p — PacCTOsSTHHE OT ONTHYECKOH OCH A0 CepeAHHBl Iaphl LieJeH,
MM

4.1.7. HaBpoasT BepTHKAJbHYIO HUThb OKYJASPHOTO MHKpPOMeETpa Ha
CepefyHy LUEeHTPAJbHOIO MakKCHUMyMa AUPPAKLHOHHON KapPTHHEI U CHH-
MAIOT OTCYET 7, IO IUKaJe OKYJAPHOro MHKpPOMETpA.

JIns pauHHOMOKYCHBIX 00 beKTHBOB (CM. yepT. 2) A0OHBAIOTCS HO-
HHAJbHOTO COBMEIUEeHHUSA ABYX IAUPPaAKUHOHHBIX KADPTHH, U3MEHAA HaK-
JOH JiyueH KomneHcatopoM. IIpu 3TOM HenmoABHXKHBIH II€HTaroHaJb-
HBIM OTpaxaTejb YCTaHaBJAHWBAKOT B IEHTPE 3payka JHH30BOTO OOLEK-
THBAa HMJH Ha Kpal 3pauvka pPAAOM ¢ KPAHUDPOBAHHOHU 30HOH 3ePKaJb-
HO-JINH30BOTO 0OBEKTHBA

4.1.8. IlepeMeltaror napy ueJjied K LUEHTPY 3pauka, yCTaHaBJHBAS

ee NOC/JAeJOBATENbHO B PAaCUETHHIX TOUYKAX p V_?L_ +h ]/_%_,

1
: ih]/—4- , h=0 HIMCOOTBETCTBEHHO B TOYKax (cMm. uepr. 4, 5)

3 1 1
P VT’ ip]/-g-, iPVT , p=0, a TakXe B TNPOMEXKYTOU-

HHX TOYKaX, PABHOOTCTOSAINUX APYr OT Apyra.

4.1.9. llpn kaxXaoM nNogOXKeHHHU Napbl lieJed HaBOASIT HUTb OKY-
JSAPHOrO MHKpPOMETpa Ha CepeJUuHY LEeHTPaJbHOI'0 MaKCHMyMa JH-
PpaKUHOHHOH KapTHHBI Y CHHMAKT OTCYET X, IO H3MEPHTEJbHOH
INKaJsie MUKpoMmerpa. 1oOuBalOTCs HOHUAJABHOrO COBMellleHHS  (CM.
yepT. 2) ABYX AUPPAKUHNOHHLIX KAPTHH NPH XKaXKAOM MOJOXKEHHUH IOJ-
BHXKHOPO NEHTAaroHaJIbHOT'O OTpazKaTessl, U3MEHsIS HAKJOH Jy4yeH KOM-
nedHcatopoMm. CHuMalr orcder C, Mo LIKale KOMIEHCAaTopa. YKasaH-
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Hble HAaBOAKH H CHSITHE OTCUETOB MPH KaXXJOM IOJOXKEHHH Napul Hie-
JIEH MOBTOPSIIOT He MeHee TpeXx pas.

4.1.10. Ilpounssomsar ¢ortorpadupoBanue AUPpaKUUOHHHX KaAPTHH
(cM. uepT. 3) uepe3 UUIHHAPUUECKHH OKYJAp C MOMOINbLIO ¢oToanra-
pata. Ha n3MepHTeJbHOM MHKDPOCKONE H3MepsIOT COOTBETCTBYIOIIHE
paccTosHUsT MexXAy ¢GororpapuuecKuMH H300paXeHHAMH AHQPpaKuH-
OHHBIX KAPTHH.

Mepoit nonepeuHoit abeppanuu B 3aJaHHOH 30HE 3paykKa CAYXKHUT
NONepeyHoe cMellleHHe AH(PPAKUHOHHOH KapPTHHBH, COOTBETCTBYIOINEH
BHIOpaHHOH 30He, 1O OTHOILIEHHWIO K AUPPAKUUOHHON KaPTHHE, COOTBET-
CTBYIOWIEH LIEHTPY 3pauka.

Hi3MmepeHHble Ha HeraTuBe pPAacCTOAHHA MeXAy AudpaKiHOHHBIMH
KapTHHAMH JOJIXKHbI ObITh YMeHbLUEHHl B v pa3. 3HaueHHe VY MoXKerT
MOJACUYUTHIBATLCS IO OLHON U3 POPMYI

>'-a fann
¥ = 2 r ’ Y P (9]

fcﬁ fuu.u.mc
rae S’ — mupuHa dororpaduueckoro H3006paxXkeHHsi LeHTPaJbHOH
IU(PPAKUUOHHON MOJOCH, H3MepseMas KaK pacCTofgHHE
MeXIYy JABYMSI COCeIHHMH MHHHMYyMaMH HHTEHCHBHOCTH,

MM;

.. — (bokycHoe paccTossHHe OOBeKTHBa ¢oToammapara, ycTa-

HOBJIEHHOTO 32 UUAHHAPHYECKHM OKYyJSApOM (CM. 4eprt. 3),
‘_ MM;
fusnox — POKYCHOE pacCTOSIHME LUMJIHHADHYECKOTO OKYJsipa, MM.

42 . UsmMepeHHe nonepeuyHon abeppalH¥M HAaKJOH-
HHX NDYYKOB Jy4Ye€H B MEepPHAHOHAJBHOH HNJOCKO-
CTH.

4.2.1. llocne moAroToBKH K HU3MepeHHsaM no nn. 3.9—3.13 u ompe-
NieIeHUs IOJIOKEHHS rayCCcOBOH IJIOCKOCTH mo nn. 4.1.2—4.1.4 nepe-
MeIalT Napy ulesei B KpaHHUe TOJOXKEHHS A0 3aMEeTHOro HCKa-
XKeHHsi IHQPAKUHOHHOH KapTHHBI, H3MEPAIOT NnepeMelleHyue H Onpene-
JAIOT KOOPJAUHATH KPAHHHUX JIyYeH.

4.2.2. Ilpy UCOBITAHHH OGBEKTHBOB C KOHEYHOI'G PAaCCTOAHHA KOOD-

AURATH JIYYeH pPacCCYUTHIBAKT N0 (POPMyAaM COOTBETCTBEHHO [AJ4
yepT. 4 H O,

|

Snp—t3
m=y—(y—P) g — ; (10)
m— Q;_—i.l.(y__':!’_)._,_p, (11)

rae [— paccrosgHHe OT OCH BpallleHUs NMOBOPOTHOIO pelyara A0 MJOC-
KOCTH AuadparMel C Mapou 1mesen, MMm;
® — paccrosinde OT OCH BpallleHHs MOBOPOTHOrO phiyara A0 IJOC-
KOCTH BXOAHOTrO 3pauka, MM;
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Yy — 3HAUE€HHEe JIMHEHHOro IOJisl 3peHHs HCObITyeMoro OObeKTHBa,
MM;

m — KOOpAWHATA Jyya BO BXCAHOM 3pauke OOBEKTHBa — pac-
CTOIHHE OT OINTHUYECKOH OCH A0 TOYKHU HepecedeHHd Jayua C
MJIOCKOCTbK) BXOJZHOTO 3payka, MM

4.2.3. YcraHaBAHBAIOT Mapy lilesjed B KpalHee MOJOKeHHe Ha pac-
CTOSIHHE == m OT LEHTPa 3pauka.

4.2.4. IlpousBonasiT H3MepeHUdA, aHAJOTHUHLIE H3IMEPEHUAM IO
m. 4.1.7.

4.2.5. Tlepemelwalor napy umiened K UeHTPY 3payka, yCTaHaBJIHBaSA
ee NHocJAef0OBATEeJbHO B pacyeTHHIX TOYKAX Mm,, a4 Tak¥ke B PaBHOOT-
CTOSIIHX NPOMEXKYTOUYHBIX TOUKAX.

4.2.6. IlpousBogsaAT H3MepeHHsd, AHAJOTHYHBIE H3MEPEHHUAM IO
n. 4.1.9.

4.2.7. Ilpn ucObITAHUAX IO CXeMe uYepT. 3 NMPOU3BOAAT U3MEpPEHUs,
a"aJoTH4YHble H3MepeHusam no 1. 4.1.10.

5. OBPABOTKA PE3YNbLTATOB

5.1. PesysabraThl u3MepeHUH W BHIUHCJIEHHH NOnepedyHoH abeppauud
B LEHTPe NoJsl 3peHus odopmidaloT B BHAe Tabua. 1 ob6g3arebHOro
IIPUJIOK EHHSI.

0.2. BulunchaswT nonepeuHylo abeppaiyio B HEHTpe IOJs 3peHust
0y’ mo dopmyJe

‘Syf=(ncp_’zgp)'[<1: (12)

rlie Ne — CpellHee 3HaYeHHE M3 TpeX OTCUeTOB IO IIKaJje H3MEpH-
TeJLHOO MHKpPOCKONA INpPH HABeJEeHUH HUTH HA CEepeAUHY
LEHTPAVIbHOIO OUPPAKIHUOHHOTO MaKCHMyMad, [OJOKeHUe
KOTOPOrO CCOTBETCTBYET BLIOPAHHOH KOOPJIHUHATE;
ngp——'ro Ke, koria A h=0:

K;—ueHa peJieHHS IIKaJbl U3MEPHUTENBHOTO MHKPOCKOMA.
Ilpn npuMeHeHUH KOMMeHcaTOpa HAKJOHA Jayuel (cM. uepT. 2) mo-
nepeynyio abeppauuio 0y BBIYUCALIOT IO popMmyae

Gy’ =(Ccp__CO)'K2'f;ﬁ? (13)

rae C o — cpellHee 3HAYEHHE U3 TPeX OTCYETOB MO LIKaJde KOMIIEHCA-
TOPa HaKJOHA Jydyed NPH HOHHAJNBHOM COBMELIEHHH JBYX
INGPaKIMOHHLIX KAPTHH, COOTBETCTBYIOIIHUX  YCTaHOBKE
MOABHAKHOTO TNEHTAroOHaMbHOrD OTpazKarTedss B BbIOpaHHOH
30He 3paukKa;

Co— TO e, INPH YCTAHOBKe HNOABHKHOI'O IEHTAroHaJbHOTO OT-
paxarens JuOo B HeHTpe 3pauka (AJsA JHH30BHX 00bex-
THUBOB), AHOO Ha Kpaw 3KPAHUPOBAHHOH 30HHBI (A4 3ep-
KaJIbHO-JIUH30BbIX OO HEKTUBOB) ;
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K; — uena penenus uwikaJbl KOMIEHCaropa B YIVIOBOH Mepe
(pax./men).

5.3. PesyapTaTel H3MepeHHH M BBIYHCACHHH momepeyHok abeppa-
IIHH HaKJOHHHX NYUYKOB JyueHd B MEPHAMOHAJBLHOH IJIOCKOCTH O0(QOpM-
JS10T B BHAe TabJ. 2 0643aTeJIbHOTO NPUJIOXKEHHUH.

5.4. BpludcagT nomnepeuHyio abeppauuio HaKJAOHHBIX MNYYKOB JY-
yell B MEPHAMOHAJBLHOH IJIOCKOCTH no ¢dopmynam (12); (13).

5.5. Crpoar rpaduxk mnomnepeunofi abGeppanuur. [lo ocm abcuucc
OTJ0XHUTb BearuuHy Oy B MM B Macwmitabe 200:1, ecnu nonepeynad

abeppanusi Ha 30HE 3pauyka j V—-;—- 6onpumie uau pasHa 0,00 MM,

B Mmacutabe 500:1, ecaiu nomepednas abeppalllf Ha YKa3saHHOH 30He

Ah Am

Menee 0,05 mm. [To ocu opauHaT OTKNAABIBANT 5 (WIHF———— ) B

h
macuitabe, npu koropoMm 50 MM rpaduka COOTBeTCTByeT%—=0,5.

5.6. [IpaBusio 3HaKOB Npu H3MepeHUH NOMepeyHoit abeppanuy aHa-
JIOTUYHO MpABHAY, HPHHATOMY B Ie€OMETPHYECKOH OINTHKe. He3aBHUCH-
MO OT 3HaKa yrJja noJjs 3peHud, nonepeudHas abeppauus NOJOXKHTENb-
Ha, eCId PACCTOSIHHE OT ONTHYECKOH OCH O0LeKTHBA A0 TOYKH nepece-
YeHHSA FJAaBHOrO Jy4a ¢ IayCCOBOH NJIOCKOCTbIO MEHbIIe, YeM PaccTos-
HHE OT ONTHYECKOH OCH JO TOYKH HepeceyeHHsi BHOPAHHOro Jayda ¢
rayCCOBOH MJIOCKOCTBHIO.

5.7. Ilpu ucnpiTanud OOBEKTHBOB II0 CXeMe ¥epT. | NMOrpemHoCTh
HU3MePEeHUs nonepeyHol abeppauuyu A; B MM OLeHHBAIOT 10 ¢opMmy.e

Ape stlob (14)

~— 20d-cos?® °

J
st AAHHEOQOKYCHHX 00BeKTHBOB (CM uepT. 2, 3) NMOrpeuIsHocTh
HsMepeHuss  Ag B MM 3aBHCHT ¥ OCHOBHOA OT MOTPEINHOCTH HOHHUA-
JIbHOI'O COBMellleHHA ABYX AHMPPAKUHOHHBIX KapTHH H MOXeT OLITb Bhi-
qHCJieHa NpuObAKU3HTENbHO N0 hopMyne

At Mos (15)

 50d-cosw

5.8. Ilpn ucnbiTauuy OOBEKTHBOB MO CXeMme yepT. 4 NOrpemHOCTh
H3MEepeHUs1 nomnepeyHoil abeppauvd B MM OUEHHBAOT No opmyJe

Mo (1447 ) (16)

rie Yy — paccTOsiHHE OT ONTHUYECKOH OCH 1O TOYKH M3006paiKeHHH, MM.
5.9. I'lpu ucneiTanud OOBEKTHBOB MO CXeMe 4YepT. 5 MOrpemHoCcTh
H3MepeHHs OLeHHBAIOT NPpUONH3NTEJBHO IO popMyae

24



roct 23700—79 Crp. 13

— 20d-.-cosde

’
rae P =-%—- — TI0NIepeuHoe yBeJHUEHHE,

(17)
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ITPHJTO)XEHHE
ObazareavHoe

Tadbaupna |

OrcyeThl N0 HIKaAe H3IMEPHTEJbHOIQ
MUKPOCKONA WY TO LIKaje KOMMIeHca-

TOpPa HAKJAOHA Jaydeil
OTcueTH 10 R [IpuBenenHas P y AGeppa-
mrane Ruad- biCOTa Nd- 1§ pricogTa nane- )
JEHHHA JAyuHa } »
parmMbl ¢ napou Ah=h —h, HHA 2yda Y
weaeit b, (p;), =h; Ah Cpeanee M3 MM
B MM D ny(cs) | na(ca) | 115(C3) Tpﬂex (ILBME)p'
cprrep
Tabauna 2
y OTcueTsl MO WIK&JAE U3MepH-
sgﬂiﬁm OT1CueThl QO {louBeaeunas TEABHOTO MUKPOCKONA WAR T
) ane KOMHEHCATOpa HAKJOH
(paccTog- |wxane nya- BoicoTa na- | pncora nage- AIKANE HOM nyqaeﬁp HaKJIOH] Aﬁeppa-
HMe oOT on-| ¢parMel ¢ | ACHHT JdyHa HUS JYyua nug 9,
THYECKOH |napou nie- Am:mi——mn, | A * Cpen-
OCH 10 Tou-lneiy mi(p!_) MM m HEee W3 MM
k¥ nona y MM | Dcos w ny{cy) | nig(ca) | Malcy) Tpex
B MM) uamepe-
l HH
(IpUBEREHHAA

* Tlpn usMepeHHud No cxeme depr. 4, 5 HAcCTOsILEro crayaapra

A
BHICOTA NAajeHUA Jyua paBHa.gi
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