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Mpeancnoeue

1 PABPABOTAH O6wecTBoM ¢ orpaHM4eHHON OTBETCTBEHHOCTbLIO «Jlasepbl M ONTUYECKUE CUCTEMbI»
(O00 «J10C»)

2 BHECEH TexHn4yecknM KOMUTETOM Mo cTaHaapTuiauun TK 296 «OnTuka u hoToHUKa»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metponoruu ot 4 utonga 2025 r. Ne 685-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OnTtuka u poToHuMKa
OBBLEKTUBbLI ONA ONTUKO-3NEKTPOHHbLIX CUCTEM
MeToa uamepeHUsi YNCNOBOUW anepTypbl

Optics and photonics. Lenses for optical electronic systems.
Method for measuring numerical aperture

Oarta eBegeHna — 2026—01—01

1 O6bnacTb NnpumMeHeHUA

HacTtoswmi ctTaHgapT pacnpocTpaHaeTcsa Ha 0ObeKTUBLI A9 ONTUKO-3NEKTPOHHLIX CUCTEM:

- paborawuwme m3 BeckoHedHocTu (NpegMeT B BeckoHe4YHOoCTW, M3obpaxeHWe Ha KOHEYHOM pac-
CTOAHUM);

- MPOEKUWOHHbIE 1 MUKPOOBOBEKTMBLI (MpegMeT 1 u3obpaxeHue Ha KOHEYHOM PacCTOSHUW);

- MUKPOOGBEKTMBLI, CKOPPEKTMPOBAaHHLIE Ha ANUHY TyDyca «BbeckoHevyHoCTb» (MpegMeT Ha KOHEYHOM
pacctosHuK, n3obpaxeHune B BECKOHEYHOCTI);

- KonnuMaTtopHele (NpeaMeT Ha KOHEYHOM pacCTosiHWUK, n3obpaxkeHue B BECKOHEYHOCTH), U yCcTaHaBnu-
BaeT METOA U3MEPEHMWS YMCMNOBOW anepTypbl B ynsTpaduonetoson (ot 0,25 oo 0,38 mkm), Buaumon (ot 0,38
20 0,78 mkm) n nHdppakpacHon (ot 0,78 go 15,00 mkm) obnactsax cnekTpa.

MpumMmeyaHue — ToYHbIX rpaHUL, M3NYYeHUa BUOMMON 0BNacTW CrekTpa He CYLLEecTBYeT, Tak KaK OHW 3aBUCAT
OT 3Ha4Y€HWA JHEPreT4ecKoro NoToKa, 4OCTUrarLWero ceT4yaTtky rmaaa, M o1 BOCNPpUMMHYMBOCTU Ha6nroanenﬂ. HwxHioro

rpaHuLy, Kak npasuno, NpuHUMaKT Mexay 3HadeHuamu 0,36 u 0,40 MkMm, a BepxHiow — mMexay 0,76 u 0,83 MkM. B Ha-
CToALLEeM CTaHdapTe rpaHuubl ManyvyeHns NpUHATE paBHbiMKy 0,38 1 0,78 Mkm.

2 HopmaTuBHBIE CCbINKK

B HacTosileM cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChINMKW HA cneafylolue cTaHaapThbl:

FOCT 7427 leomeTpuyeckasi onTuka. TepMUHbI, onpeaeneHns U OykBeHHble 0603Ha4YeHus

FMOCT P 8.568 lNocynapctBeHHasi cucTemMa obecneveHnss egquHCTBa M3MEPEeHUA. ATTecTaunst ucnbiTa-
TensHoro obopynoaHus. OCHOBHLIE MOMNOXEHUA

FOCT P 8.654 locymapcTeeHHas cuctema obecnevyeHWs eguHCTBa uamepeHuin. TpeboBaHWs K Mpo-
rpamMMHOMY oBecrnedeHno cpeacTe namepeHuin. OCHOBHLIE NMOMNOXEeHUS

FOCT P 8.674 locymapcTBeHHas cucteMa obecnedeHus eanHcTea namepeHuin. Obwme TpeboBaHus K
cpefcTBaM M3MEPEHW U TEXHUYECKUM CUcTeEMaM W YCTPOWCTBAM C M3MEPUTENbHBIMU YHKLIMSMW

MOCT P 8.678 lNocygapcTeeHHas cuctema obecneveHusl eguHcTBa namepeHuid. Popma oueHku cooT-
BETCTBUA TEXHUYECKMX CUCTEM M YCTPONCTB C U3MEPUTENbHBIMWA (PYHKLUMAMWN YCTAHOBMNEHHbIM TpeboBaHMAM

FMOCT P 8.745 (ISO/TR 14999-2:2005) MNocygapcTBeHHasi cuctema obecneyeHnst eAnHCTBa M3MepeHui.
OnTuka n poToHuKa. MHTepdepeHUNOHHBLIE U3MEepPEeHNsT ONTUYECKNX 3NEMEHTOB 1 cucTem. YacTb 2. Mamepe-
HWS1 U METOMKA OLeHKW pe3ynsLTaToB

FOCT P 70038 OnTtuka n botoHuka. OBbEKTUBLI ANA ONTUKO-3NEKTPOHHLIX cuctem. Metoabl uamepe-
HWIW HOKYCHOro paccTosHUA

FOCT P 70039 Ontuka u dboToHMKa. XapakTepUCTMKM ONTUYECKUX CUCTEM. TEpMUHLI U onpegeneHus

MapaHune ochbuumnansHoe
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MpumevaHue — [pK NONb30BAHUW HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeHCTBME CCbINoY-
HbIX CTAHOAPTOB B MHOPMALUMOHHOW ccTeMe oGLLEro Nonb3oBaHua — Ha ocuuMansHoM caiiTe PegepanbHOro areHT-
CTBA N0 TEXHUYECKOMY PEryNnUpPOBaHUIO U METPOMNOTMU B CETU VIHTEPHET UNK Mo exxerogHoMy MHOopMaLKMoHHOMY yKasa-
Tenw «HauuoHanbHblE cTaHAapPTLI», KOTOPLIA ONyGnUMKoBaH Mo COCTOsHWIO HA 1 AHBapA TeKyLero rofa, M no BhbiMycKam
eXemMeCcs4Horo MHpopMaLMOHHOTO ykasaTens «HaluroHanbHble cTaHaapTe» 32 Tekyluid rofd. Ecnuv 3aMeHeH cobinoYHbIi
CTaHAapT, Ha KOTOPLIA JaHa HeaaTUPOBaHHAA CCbINKa, TO PEKOMEHOYETCH UCMONb30BaTh AeWCTBYIOLLY BEPCUKD 3TOTO
CTaHOapTa C Y4eTOM BCEeX BHECEHHbIX B AaHHYH BEPCUK M3MEHeHUI. Ecnn 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTopbIi
[JaHa JaTupoBaHHas coblfka, TO PEKOMEHAYETCA UCNONb30BaTh BEPCUKD 3TOM0 CTaHapTa C YKa3aHHbIM Bbille rogoM yT-
BepaeHuUs (NpuHATKS). Ecnv nocne yTBepKOeHUs HAcTOALIEro CTaHA4apTa B CChINOMHBLIA CTAHAApT, HA KOTOPLIA AaHa
[aTUpoBaHHas CChINKA, BHECEHO M3MEHEHWE, 3aTparMBakLLee NonoxeHne, Ha KOTOpoe AaHa CChinka, TO 3TO MONOXKEHUE
peKkoMeHIyeTcA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHus. Ecnu cobiNoYHbIA cTaHaapT oTMEHEH Be3 3aMeHbl, To nono-
KeHMWe, B KOTOPOM [aHa CCbIfKa Ha Hero, PEKOMEHAYETCA NPUMEHATb B 4ACTU, HE 3aTparnBaloLLeit STy CCbIMKY.

3 TepmMuHbI U onpepeneHus

B HacToswem cTtaHgapte npumeHeHsl TepMuHbl no FOCT 7427 u TOCT P 70039, a Takke cnegyroLui
TEPMWH C COOTBETCTBYHOLL MM ONMpeaeneHnem:

3.1 yucnoras anepTypa B npocTpaHcTBe U3obpaxeHun (npeametoB), A’ (A): MNpousseneHue no-
Kasarens npenomMneHnsi cpefbl Ha CMHYC anepTypHOro yrna B NPOCTPaHCTBRE M3obpaxeHuid (NpeameToB).

Mpumevanunn
1 Yucnosyto anepTypy B NpocTpaHcTBe M3obpaxeHuin A’ BeIYMCIIAIOT No hopmMyne

A'=n'"-sin(u’), (1)
roe n' — nokasaTenb NpenomrneHns cpedbl B NPOCTPaHCTBE M300PaKEHWIA;
u' — anepTypHbIA Yron B NpocTpaHcTBe n3obpaxeHudn, °.

2 Ecnu cpena npoctpaHcTBa n3obpaxeHun — BO3ayx, TO0 n'= 1 1 YMCnoBYIO anepTypy B NpoCcTpaHcTBe n3obpaxe-
HWA A’ BbIUMCNAKT No dopmMyne
A'=sin(u). (2)

3 Ecnu cpega npocTpaHcTBa NPegmMeToB — BO3OyX, TO MokasaTenb NPeroMieHns cpeasl B NpOCTPaHCTBE npes-
METOB N = 1 W YACIOBYIO anepTypy B NPOCTPAHCTBE NPedMeToR A BbIYMCIAKT no dopmyne

A =sin(u), (3)

roe U — anepTypHLIA Yron B NPOCTPaHCTBE NPEAMETOB, °.
4 Yucnoeyto anepTypy o6bekTMBOB A', paccymTaHHbIX Ana 6eCKOHEYHOCTU U YOOBNETBOPAOLMX YCNOBUIO CUHYCOB,
BLIYUCTIAKT Mo dhopmyrne

A = sin(u') = Do )
2t 0
roe D, , — AvaMeTp BXOOHOrO 3padka UCrnbITyeMoro o6bekTea, Mu.
flao — (POKYCHOE paccTosHME MCTbITYEMOro 06beKTUBA, MM.

4 OOwwre NonoXxeHus

4.1 MeTog namepeHus

4.1.1 MeTtog M3amMepeHns YUCNoBOW anepTypbl 06LEKTMBOB OCHOBAH Ha U3MEPEHWM LUMPWHBI MATHA pac-
cesiHuUsl B pachoKycMpoOBaHHOM M300paxeHny TecT-00beKkTa 1 BeNWYUHEl AethOKYCUPOBKM.

4.1.2 OTHocUTENbHaA MOrPELLHOCTL N3MEPEHUS YMCIIOBOW anepTypbl onpeaenseTcs NpUMeHseMbIMU
cpencTBaMu M3MepeHuii u He fomxHa 6biTe 6onee 2 %, ecnv MHOTO He YCTaHOBMEHO B TEXHUYECKON JOKYMEH-
Tauymn (TA) Ha meneiTyembll 06bLEKTUB 1 ycTaHOBKY. MeToabl pacyera NorpelwHocTy M3MepeHnid NpuBeaeHs!
B NPUMNOMXKeHnK A.

4.2 TNpw npoBefeHUy M3MepeHniA JoMKHbl BbITe obecneveHsbl cneayoLe YCroBUs, ecrnv UHbIe He yKa-
3aHbl B T[] Ha McnbITyeMbld 06BeKTUB U UCNOMb3yemMyto annapaTtypy:

- TemnepaTypa Bo3gyxa B nomelueHun — nntoc (25 = 10) °C;

- OTHOCWUTenbHasa BNaXHOCTbL Bo3ayxa — oT 45 % go 80 % (npw Temnepatype Bo3ayxa nntoc 20 °C);

- atmocdepHoe gaeneHne — ot 86,6 oo 106,6 kla.
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4.3 lMNepen Hayanom namepeHnin 06bEKTUBLI JOMKHbI ObiTh BblAepKaHbl B YKa3aHHbIX YCITOBUAX HE Me-
Hee 2 4 UMK B TEMEHWe BpeMeHU, OCTaTOuHOro Ans JOCTUKEHUS UMK TeMnepaTypbl OKpy>KaroLlero Bo3ayxa
no Bcemy obbemy, ecrnv ycroBusa XxpaHeHUsa U TPaHCNopTMPOBaHUA 0BbEeKTMBOB OT HUX OT/IMYamNMCh.

4.4 WN3amepeHusa 4MCrOBOW anepTypbl 06beKTMBA NPOBOAAT B cnekTpanbHoW obrnacTu, ykasaHHou B T
Ha UCnbITyeMbl 06bekTMB. [py NpoBegEHUM N3MEPEHWIA CrieQyeT UCNONb30BaTh COOTBETCTBYIOLLNE UCTOHHN-
KW 1 MPUEMHUKM U3MTYYEHWs, a TaKKe ONTUYeCcKne anemMeHTbl 3MepUTEenNbHON YCTaHOBKK (B TOM YKCIe CBETO-
bUNBTPLI) C COOTBETCTBYIOLLUMM CNEKTPANbHBIMU XapakTepucTUKamMu.

4.5 CpeacTtea M3MepeHW, MX CocTaBHble YacTu M nporpaMmmHoe obecnedeHne, ctaHgapTHele obpas-
Libl, CpeAcTBa KOHTPOIS 1M UcnbiTaTenbHoe obopyaoBaHWe, aTanoHbl eANHUL BENWYMH SOIMKHbI obecnedmBaTthb
npoBedeHMe MOHUTOPUHIa U U3MEPEHUI NapaMeTpoB U XapakTepUCTUK NPOLECcCoB U NPOAYKUMKA B 3aaHHbIX
YCINOBMWAX WU AMana3soHax U3MepeHnin ¢ HeobXoOMMOW TOYHOCTLIO M COOTBETCTBOBaTEL TpebosaHusm T/.

4.6 CpeacTtea MaMepeHuid 0omkHbl ObITe MOBEpPeHbl UMK O0TKAaNMBpoBaHLI.

4.7 3TanoHbl eguHWL, BENWYUH JOMKHbI ObiTh aTTECTOBAaHbI.

4.8 CtaHpapTHele 0bpa3ybl OOMKHLI UMETh YTBEPXAEHHbIW TUM M COOTBETCTBOBAThE YCTAHOBIEHHOMY
CPOKy cnyxObl.

4.9 WcneiTaTtenbHoe obopynoBaHue fomkHo 6eiTh artecToBaHo B cooTBeTcTBMM ¢ TOCT P 8.568; cpen-
CTBa M3MEPEHUI, NCMOMb3yeMble B COCTaBe UCMbITaTenbHOro 000pyaoBaHUA, A0MKHbI ObiTb NOBEPEHbI.

4.10 CpeacTtBa KOHTPONS M MHAMKATOPLI, SBMAKLWMECA TEXHNYECKMMMW CPeacTBaMK, OOMXKHbl BbITe NPo-
BEPEHbl HA COOTBETCTBUE 3KCMMNyaTauMoHHOW JOKYMeHTauuu.

4.11 lporpammHoe obecnedyeHne CpeacTB WM3MepeHWA [O0MKHO COOTBeTCTBOBaTb TpeboBaHMsM
FOCT P 8.654.

412 TexHUYeckme CUCTEMbI U YCTPOWCTBA C M3MepuTenbHbIMKM QYHKUMAMM OOMKHbI COOTBETCTBOBATL
Tpeboeanuam MOCT P 8.674 n TOCT P 8.678.

5 TpeGoBaHuA K annapaType

5.1 NamepeHue Y4CrnoBoi anepTypbl 06bLEKTUBOB, paboTaloumx U3 6eCKOHEYHOCTH, NPOBOAAT Ha ycTa-
HOBKe, MPUHLMNKUanbLHasa cXxema KOTopoi NpueedeHa Ha pucyHke 1.

1 2 3 4 5 6
TN

1 — eauHOe amMOpTU3aUMOHHOE OCHOBaHMWe, 2 — (hOoKanbHbIA y3en, B COCTaB KOTOPOro BXOAAT WMCTOYHUK M3Ny4YeHWs, KOHAEeHCOp,

cBeTouUNLTP, TECT-06beKT (KonnumaTopHas auadparma, ceTka, WKana, Mupa); 3— KoNnuMaTopHbl 06bekTUB; 4 — 0bbekTuBogepkaTens

C UCNbITYeMbIM 06LEKTUBOM; 5 — NNOCKOCTL M30BpaKeHUs UCNbITyeMoro obsekTuea; 6 — CTaHnHa C NPOAONbLHLIMU HaMNPaBNALWNMK,
7 — TpexkoopauHaTHOe YCTPONCTBO; 8 — aHanuanpyloLwmia yaen; 9 — perucTpupylowas annapartypa

PucyHok 1 — lNMpuHUMNUanbHaa cxeMa yCTaHOBKM ANS 3MepeHuUsl YACTIOBOW anepTypbl 0ObeKTUBOB,
paboTalolmx N3 BeckoHEeYHOCTH

MamepeHne 4YMUCITOBOW anepTypbl 00BLEKTUBOB, DaGOTaI-OLLI,MX C KOHe4YHOro pacctodHuA, NpoBOOAT Ha
yCTaHOBKe, NpuHUUnuManbHaa cxema KOTOpPOW NpMBEAEeHa Ha PUCYHKe 2.

MpumedyaHue — [onyckaeTcs M3MEpPEHUE KOMMMMATOPHbIX OGBEKTMBOB M MUKPOOGHEKTUBOB, CKOPPEKTUPO-
BaHHbIX Ha AnNUHY Tybyca «BeckoHeYHOCTb», B 06paTHOM Xode nydeil.
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1 — eguHOE amOpTM3aLUOHHOE OCHOBaHWe, 2 — NpedMeTHbI y3en, B COCTaB KOTOPOro BXOOAT MCTOYHUK W3Ny4YeHWs, KOHAEHCOP,

cBeTouneTp, TecT-00beKT (NpeaMeTHas auvadparma, ceTka, Wwkana, Mupa); 3 — oGbeKkTUBoAepKaTeNb C UCMBITYEMbIM 0GBEKTUBOM;

4 — nNocKocTk M30DpakeHusa uUcnblTyemMoro obbekTusa; 5 — cTaHvHa ¢ NpoAonbHLIMKA HaNPasnNAKLWKMMKU, 6 — TPEeXKoopAUHaTHoe
YCTPOWCTBO; 7 — aHanuavpyoLwnii y3en; 8 — perucTpupyrowas annaparypa

PucyHok 2 — MprHUMnuansHas cxema yCTaHOBKW AN U3MEPEHUs Y1CIOBOIM anepTypbl 06LEKTMEOE,
paboTalLLMX C KOHEYHOTO PacCTOAHMUS

5.2 BMeCcTo cXeMbl NTIMH30BOroO KONnMMaTopHoro o6bLekTuBa, NpuBedeHHON Ha pucyHKe 1, gonyckaeTcs
MCMONb30BaTb CXeMY C 3epKalnbHbIM UK 3epKarnbHO-NMH30BEIM KONMMMAaTOPHbIM 06bekTMBOM. MNpu Heobxo-
AWMOCTU B COCTaB YCTaHOBKM BBOASIT MIOCKOE 3epKano.

5.3 B kayecTBe WCTOYHWMKOB U3MyYeHUs UCMONb3YKT Namny HakanuBaHWs, ranoreHHyo namny, nasep-
HbIW UMK CBETOAMOAHBIA UCTOUHMK ANA BUAMMOM 06NacTu cnekTpa; KCeHOHOBYIO Namny, NasepHbIi Unn cBeTo-
AVOOHLIA MCTOMHUK — NS yNbTpaduoneToBoi 06nacTi cnekTpa; nany4yarens U3 kapbuna kpeMHus (rnobap),
Kepamu4yeckuin nanydatens, abCconoTHO YepHoe Teno (MCTOYHMK U3MYyYeHWs B BUAe MOAENU YepHoro Tena),
NasepHbIA UMK CBETOAMOAHbIA UCTOMHMK U3NYYeHUst — N8 MHgpaKpacHoi obnactu cnekTpa.

MpumeyaHue — [onyckaeTcs NCNONb30BaTL APYrMe UCTOYHUKA M3MYYEHWA, ECNM OHKU obecneymnBatoT Tpebye-
MEIW OMana3oH cnekTpa B cooTBeTcTBUM ¢ T Ha o6bekTuB.

5.4 KoHpgeHcop gomxeH ObITb ycTaHOBNEH Takum obBpasoM, 4Tobbl u3obpaxkeHue nanydatollero tena
MCTOYHMKA M3Ny4eHns B paboyein obnacTu cnekTpa UcnbiTyeMoro o6bekTvBa NPOeLMpoBanoch Ha KonnuMa-
TopHy avadparmy. [pu UCNonbL30BaHWK MMH30BOTO KOHAEHCOopPa B MHOYpaKpacHoi Unu ynsTpadruoneToBow
obracTsx cnekTpa NpoBOASIT NPeABapuUTeNbHY KCTUPOBKY B BUAUMMOK oBnacTi cnekTpa, a 3aTeM KOHZEeHCOop
nepemMeLlanT BAOMbL ONTUYECKOW OCK Ha pacyeTHY0 BENMUYUHY ANA OcBelleHusa guadparmel B paboyew
obnacTu cnekTpa UCMbLITYeMoro o6bLeKkTUBa.

AnepTypHbIN Yron KOHOEHCOpa AOMMKEH NpeBbllLaTh anepTypHbIi Yron KonnMMaTopHoro o6bekTuea (ans
06beKkTMBOB paboTarLmx U3 BECKOHEYHOCTH) UNK MCMbITYeMOoro obbekTuea (Ana obbekTMBoB paboTatLwmnx ¢
KOHEYHOro paccTosiHUS) He MeHee YeMm B 1,2 pasa.

Mpu MCMonb3oBaHMY NA3ePHOTO UCTOYHNKA U3MYYEHWst (POKYCHOE PacCTosHWUe KOHAEHcopa fy,, . MM,
BLIYMCNIAT no dopmyne
£ dn.n k.o (5)
KoM = 12D,

rae d, , — AvaMeTp nydka rnydYein nasepHoro MCTOYHKKE N3MYYeHUsa, MM;
f'« o — (POKycHOe paccTosHMe KONnMMaTopHoro o6bekTuea, Mm;
D, ,— OvameTp BXOOHOro 3paqka UCrbITyeMoro obbektuea, Mm.
5.5 KonnumaTtopHasa gradparma gomkHa ObiTe cOBMeLeHa ¢ hoKanbHOM NNOCKOCTLH KONMMMMAaTOPHO-
ro obbekTnBa Ang paboyen obnacTn cnekTpa UCnbLITyeMoro obbekTvBa.
Honyctumyto aedokycnpoBky konnvmaropa Af, ;| BbIYMCNAT no hopmyne

LA 55

Ao 02, (6)
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roe A — pabo4vasi AnNuHa BOIHbI UCMLITYEMOro 0BbEeKTMBA, MKM;
D, , — AnaMeTp BbIXOAHOIO 3payka KONmMMaTopHOro o6bekTBea, MM.

5.6 WupuHy by, MM, unu grnameTp dy, MM, KONIMMaTOPHOW LWENeBOW UNn ToYeYHOW Avatparmbl Bbi-
YUCNSAKT No opmyne

bi=dy <052 Ko 7)
n.o
roe a’' — anameTp NATHa paccesiHus, onpedensemblil UCXOA4s U3 pacdeTa ONTUYEeCcKUX BenuuuH obbekTuea,
MM;

f'4 o — POKyCHOe paccTosHWe UCbITyeMoro obbekTnea, MM.

[HonyckaeTca ncnonb3oeatb gnameTp AM@PaKLMOHHOIO NATHA paccesHus a', Bbluucnaembld no dop-
Mynam:

- ansa o6bekTMBoB, paboTatowmx u3 6eCKOHEYHOCTH
, 244

Dholfao’

- anga 00BLEeKTUBOE, paﬁOTaI-OLLIMX C KOHEYHOro pacctosaHnA

g = 122 (9)
sinu

a

roe A — paboyas AnvHa BOMHbI UCMBITYEMOro OBLEKTUBA, MKM;
U’ — anepTypHbIA Yyron UCNbiTyeMoro o6bekTMBa B NPOCTPaHCTBE U3obpakeHun, °.

5.7 MNMpepmeTHas avadparma gomkHa ObiTe yCTaHOBMNEHa B nepedHuid pabo4vnidi oTpesok ans pabodven
obnacTtu cnekTpa ucnbiTyemoro obbekTuea ¢ abcontTHoN norpewHocTbio He Bonee +0,01 MM, ecnu MHoe He
ykazaHo B T[] Ha ucnbiTyeMblii 06 bLEKTUB.

5.8 WupuHy b unu guameTp d NpeaMEeTHON LeneBon unv To4e4Hol AmagparMbl BeIMUCNAIOT Mo dop-
Myne

by=d;=05-a" B, (10)
rae B, ,— NvHeRHoe (nonepeyHoe) yBenuyeHue UCnbiTyemoro obbekTuea, kpar.

MpumeyaHne — lNpoekunoHHbIe 06LEKTUBLI, paboTalolWue ¢ yBernMyeHneM, uernecoobpasHo namepsiTe B 06-
paTHOM Xxofe Nny4el Ans obecneveHns ManopasMepHOCTU n3obpaxenus TecT-o0bekTa.

5.9 dokycHoe pacCcTosiHMe KONNMMMaTOpHOro 06beKTUBA OOMKHO NPEBLILLATL (DOKYCHOE pacCcTOsHNE UC-
neiTyemoro o6bekTuBa He MEHeEE YeM B Tpu paza.

ViamepeHne «OOKYCHOro paccTOsiHAS KOMMUMaTopHOro oBbekTMBa MpoOBOAAT B COOTBETCTBUM C
FOCT P 70038 c oTHOoCUTENbHOW NorpeluHocTbio He Bonee 0,2 % nubo He Gonee 3Ha4YeHWs!, yCTAaHOBIIEHHOIO
B T[ Ha KONNMMaTOPHbI 0OBbEKTUB.

5.10 JlMH30BblE W 3epKarnbHO-NMNH30BbIE KONNMMMAaTOpPHble 00beKTUBbI OOMKHbI ObiTb M3rOTOBMEHbLl N3
MaTepuanoB, Npo3padYHbiX B 06nacty cnekTpa MenbiTyemMoro o6LekTuBea.

5.11 CpegHss kBagpatudeckas gedopmaunsa BONMHOBOTO (PpoHTa KoNnMmaTopHoro obbekTmea gomKHa
BbITh He Bornee A/14 B Npeaenax CBETOBOro AMaMeTpa KoNnuMaTopHoro o6bekTrBa (obnactb axpomMaTtumsaymm
MCMNbITYyeMOro o0bekTMBa AOMKHA HAX04WTLCA BHYTPW 0bnacTyi axpoMaTusauuu KONMMaTopHOro obbekTuy-
Ba), rae h — paboyas AnuHa BOMHbI UCMbITYeMoro obbekTBa, MKM. Mamepenus nposogat no FOCT P 8.745.

HonyckaeTcsa ncnonb3oBaTh KOMIMMATOPHbIA 06beKTMB ¢ Donbliei cpedHel KBagpartmdeckon gedop-
Mavyer BONMHOBOro poHTa, ecrv OHa He3Ha4YUTerNbHO BMAWSIET HA CYMMapHYH MOrpeLlHOCTb onpeneneHns
TpebyeMon xapakTepUCTUKXA, YCTaHOBIMEHHON B T[] HA ncnbiTyeMbii 06bEKTHB.

5.12 Tpu HeobxogumocTn obbekTuBOAEPKATENDL A0MKEH obecnevymMBaTb BOZMOXHOCTL BpalLleHns 1c-
NbITyemMoro o6beKkTBa BOKPYr ONTUYecKoin ock Ha 360° gnsa yctaHoBkm Tpebyemoi opveHTUpoBKK. [onycka-
€TCH BO3MOXXHOCTb BpaLLeHUs UCMbITYeMOro 0ObeKkTBa BOKPYT BEPTHMKabHOM OCK.

5.13 CTaHuHa ¢ NpoAcNbHLIMK HanNpaBnALLWWMKY A0OMKHA UMETh pasdenbHble MOABWXKKA BAOMb ONTU-
4Yeckon ocu, obecnedynBaTb BO3MOXHOCTb YCTAHOBKM U HE3@BUCKMMOrO nepeMelleHns obbekTuBogeparens
¥ OBYX- UMW TPEXKOOPAWHATHOIO YCTPOWCTBA C aHanM3upyoLw MM yanoM BAOMb ONTUYECKOW OCK UCMbITYEMOro
06beKkTMBA, a TakKe 3aKkpenneHnsa Ux B 3a4aHHOM MOMNOXEeHUN.

5.14 [onyck nepneHaMKyNspHOCTM ONOPHOro TopLa oObeKTMBOAepKaTeNs K ONTUYECKoN OCcK Konnnma-
TOpHOro 0OLEKTMBA JOMMKEH cocTaenATL 1°
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5.15 [Byx- unun TpexkoopgWHaTHble YCTPOWUCTBA, NpeAHasHaqYeHHbie AN NepeMeLleHnst NpegMeTHOro
y3na v aHanua3vpylowero ysna B AByx (MNn Tpex) B3auMHO NeprneHankynapHbIX HanpasneHusx, AOMmMKHbI obe-
criednBaTh NepemelleHne BOOMNb W Nonepek onTUYEecKOW OCU C perucTpaumnein NUHENHbIX NnepemMeLleHuin c
abcontoTHOW NorpelwHocTeio He Bonee 0,01 MMm.

5.16 [onyck napannenbHOCTW HanpaensawLwmx NonepevyHoro nepemMeLleHnst aHanMsnpyrLlero yana u
npegMeTHOro yana onopHomy Topuy obbektuBogepatenss — 0,01 MM Ha y4acTke pa3mepoM He MeHee nu-
HEWHOro Mons UCMbITyeMoro o6bekTMBa B NMPOCTPaHCTBE M300pPaXKeHMId N B NPOCTPaHCTBE NPEeaMETOB, B
3aBMCHMMOCTHW OT CXEeMbl YCTaHOBKM.

Jonyck Ha napannensHOCTE B YINOBON Mepe He LOMKEeH NpeBkilaTh 3HaYeHns yrna d, pag, o6pasoeaH-
HOro OMOPHBLIM TOPLOM O6bekTUBOoOEep:KaTensa M HanpaensAwLWUMK MONepeYHoro nepemelleHns NnpuemMHuKa
N3NYyYeHUs, BIYMCASIEMOTO Mo hopMynam:

- Ana 06bekTMBOoB, paboTawlnX N3 BeCKOHEYHOCTH

k-fro
Dl%.o s tg(ﬂ
- anga 06'bEKTMBOB, paGOTaI'DLLI,MX C KOHEeYHOTO pacCToAHUA
AZ,
< ,_F'v‘
Y - Buo

a< (11)

o

rae  — MOMoBKHa YrMOBOro Nons UCnbITyemMoro o6bLekTUBa B NPOCTPaHCTBE NPeaMeToB, °;
AZ, — pudpakunoHHas rmyduHa peskocTu UCNbITyeMoro 06bekT1Ba, MM;
y'— nonoBrHa NUHEWHOrO Nons B NpOCTPaHCTBE M306paXeHWin, B Npefenax KOTOporo NpoBoAAT U3Me-
pPEHUSA, MM.

MpumMmevyaHne — [Ins nepeBona 3HavYeHWd yrma o U3 paguaHoB B MUHYThI, PE3YNbTaTel pacyeTa yMHOXKaIT Ha
koadbpmumneHT (60 - 180°/x).

OundpakunoHHyto rmyOnHy pe3kocTy MCNbITYeMOro 06beKkTHBa BbIYMCASIOT Mo hopmMyne

L
Ay = 2. (sinu') (13)

5.17 BapwaHTbl UCNONMHEHUSA aHanM3npPyoLWero yana:

a) O4HO3MNEMEHTHbIN NPUEMHUK U3TYYeHUs C N3MepPUTENbLHON auadparMmon;

6) oQHO3MNEMEHTHbLIA NPUEMHUK W3NMYYEHUA C NPOEKUMOHHbIM OBBLEKTUMBOM W U3MEPUTENMLHON Auad-
parmom;

B) MaTPWYHbIA NPUEMHUK U3NYYEHWUS C MUKPOOOBEKTUBOM;

) MaTpUYHbIA MPUEMHMK M3NTYYeHWUs C MUKPOOOBLEKTUBOM U TyOYCHOM NMNH30M;

A) MUKpockon.

5.18 B kavecTBe OOHO3NEMEHTHbIX NMPUEMHUKOB U3NYYEHUS UCMOMNbL3YHT: CEMNeHOBbIN (POTO3NMEMEHT,
repMaH1eBbln 1 KpeMHWeBbIN hoTOANOAbLI, POTOINEKTPOHHBIA YMHOXWTENb — OIS BUOWUMOW 0bnactu cnekr-
pa; hOTOANEKTPOHHbLIA YMHOXKUTENb — AN ynbTpadroneToBon obnacti cnekTpa; NMpo3NekTpuYeckue npu-
eMHUKK, (hOTOpPEe3UCTOpPbLl HAa OCHOBE MonuKpucTannuyeckoro cynecduga ceuHua (PbS), ceneHupa ceuHua
(PbSe), Ha ocHoBe cnnasa kagMuia-pTyTh-Tennyp (HgCdTe) — ansa nHdpakpacHoi obnactv cnekTpa.

B kauecTBe Marpuu4HbBIX NPUEMHMKOB M3rny4yeHusa ncnoneayT MN3C- u KMOMM-maTtpuusl, Mukpobonome-
Tpyvyeckue MaTpuLbl Ha ocHoBe cnnaea HgCdTe.

MaTpuyHBIi MPUEMHUK U3NyYeHWUs JOMKEeH UMEeTb paspagHOCTeL aHanoro-undgpoeoro npeobpasoeatens
He MeHee 12 BuT. Paamep nNuKcensa OOMKeH yOOBNeTBopATh TpeboBanusm 5.21.

MpumMmeyvaHue — [lonyckaeTcsa UCMOMNb30BATEL APYrMe NPUEeMHUKN M3NyYeHns, ecn oHu obecnedreatoT Tpeby-
eMblil QnanasoH CnekTpa B cOOTBETCTBMM € T[] Ha 0ObeKTUB.

5.19 WwupuHy h, MM, 1 BbICOTY W, MM, YYBCTBUTENbHOW MMNOWAaAKA OOHO3INEMEHTHOMO NMPUEeMHUKa 13-
NyYEeHWUs BbIYUCIAKT No hopMynam:

h =z 15[k +2m - tg(u); (14)
w2 3m - tg(u' + w)], (15)
roe h — BbicoTa (annHa) n3obpaxeHns KONNMMaTopHOW (MNKW NpedMETHOR) LWeneBow anadparmbl, MM;

6
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M — paccTosiHWE OT U3MEPUTENBLHON AvadparMbl 40 YYBCTBMTEMBHOTO CMOS MPUEMHWKE U3MYYEHWUS, MM;
u' — anepTypHbIi yron UcnLITyeMoro 06LekTuBea, °.

MpumeyaHune — PaccTosHue m OT M3MepUTENbHOW Anadparmbel O YYBCTBUTEMBHOMO CMOSA MPUEMHMKa W3-
ny4YeHnsi onpedenstoT B COOTBETCTBMU C KOHCTPYKTOPCKOW AOKYMeHTauMeW Ha YCTaHOBKY WM KOCBEHHBIMW MeTogamu
TNNHEWHBIX U3MEepPEHNI.

5.20 MNMpu HeOBXOOMMOCTU WCMOMNb30BAHUSA MPUEMHMKA W3NyYeHUd C pasmMepaMyl YyBCTBUTEMNbHON
nnowagku MeHee BbluMcnsieMbix no dopmynam (14), (15) NpUMeHSIOT NPOEKLUOHHLIN 0OBLEKTUB, KOTOPLI
yCTaHaBMMBawT MeXOy N3MepuTenbHOW AunadparMon U NpMeMHUKOM Wany4eHus. MNpu aToMm namepuTensHyto
Avadparmy ycTaHaBnvBatT B NPEAMETHYH NMNOCKOCTb NPOEKLMOHHOro 06beKTUBA, a YYBCTBUTENbHbIA CNOW
NPUEMHMKA U3MNYYeHUs1 — B NNOCKOCTb M306paxeHMs NPOeKUNOHHOTO 0bbeKTMBa.

[MpoeKUMOHHbLIV 0OBEKTUB AOMKEH YO0BNETBOPATL CNeayowmmM TpeboBaHNAM:

- anepTypHbIA yron NpoeKUMOHHOro 00beKTHBa B MPOCTPAHCTBE NPeaMeTOoB AOMKEH MpeBkllaTe anep-
TYPHBIW Yron ucneiTyemoro obbekTvea B NpocTpaHcTBe u3obpaxeHun He meHee YeM B 1,2 pasa;

- Nnowaab NATHa pacCceaHns NPoOeKUMOHHOro obbekTnBa fomkHa 6biTb MEHEE NNoLwaan YyBCTBUTENb-
HOro Crios NpUeMHUKa U3Ny4yeHus.

5.21 Tpu “cnonb3oBaHWUY MaTPUYHBIX NMPUEMHWUKOB W3NYYEeHWUA MPUMEHSIOT MPOEKUMOHHYIO CUCTEMY,
COCTOSILLYI0 N3 MUKPOOBLEKTMBA MMM MUKpOOBbLEeKTMBaA C TyByCHOWM NUH30M.

lMpoeKkuMoHHas crcTeMa AOMKHA YOOBMEeTBOPATE crnedy WM TpeboBaHusam:

- anepTypHbIA yron MWKpoobObekTVMBa B MPOCTPaHCTBE MPeAMETOB OOIMKEH NPEBbIWATh anepTypHbIA
yron ucnelTyemoro o6bLekTUBa B NPOCTpaHCTBe N3obpaxeHuin He MeHee Yem B 1,2 pasa;

- MUKpoobbekTMB WM TybycHas nWMH3a [OMKHbl WMETb WcnpasneHHble abeppaumn (B TOM 4ucne
Xxpomatudeckue) B paboyein obnactu cnekTpa;

- yBenuyeHue MUKPOOBbLEKTMBA UMK NPOEKLMOHHOM CUCTEMBI B, - AOIMKHO 0becneunBaTh Lar, KOTOpbIi
BbIBMPAIOT NCX0AS U3 TOrO, YTO Ha AWaMeTp NATHA PaccesaHus UCMbITyeMoro cbbeKTBa AOMKHO NPUXOOUTLCS
He meHee 20 oTCcYeTOB.

YBenuyeHne MMKPOOOBLEKTNBA UMM NPOEKLIMOHHOW CUCTEMBI B, , BBIMUCTIAKOT Mo hopmyne

an
Buo > 2735 (16)

rae a, — nacnopTHbI pasMep NUKCENs MaTpuyHOro NPUEMHUKA U3NYYEHUs, MM,
a' — guameTp nsATHa paccesiHWs UCMbITYEMOro 0bbeKkTMBa, MM.

5.22 Mukpockon OOfmKeH UMeTb KpaTHOCTb yBenudeHusa He meHee 100, a anepTypHbIA yron MUKpPO-
obObeKkTMBa B NPOCTPaHCTBE NpeaMeToB OOIMKEH MPeBbillaTh anepTypHbIA Yron WenbiTyemoro obbekTiea B
npocTpaHcTBe M3obpaxeHuin He MmeHee Yem B 1,2 pasa.

5.23 TNpn ucnonb3oBaHN1 0QHO3NEMEHTHbIX MPMEMHUKOB U3Ny4eHusa WMpKUHY by, MM, Unn avameTp do,
MM, M3MEPUTENBLHON AMadpparMbl aHaNU3NPYHLLEro yana Bbl4UCNAT No opmyne

b, =d,<0,2a" (17)

5.24 Tpu paboTe ¢ OQHO3NEMEHTHbIM MPUEMHWMKOM M3nydYeHus 0e3 mogynsaropa oTO4yBCTBUTENbHAS
MOBEPXHOCTb NMPUEMHMKA O0MKHA ObITh 3alyyileHa OT NonagaHus NoCcTOPOHHEro uany4deHus. Npu ncnone3o-
BaHMW MOLYNSATOPA €ro yCTaHaBNMBAKT B (DOKANbLHOM UIK NpeaMeTHOM y3ane. [puBoag MoaynaTopa ocyLlecT-
BMNSIOT CUHXPOHHBLIM 3MekTpogeuratenem. Yactoty Mogynsiuumn onpefensiioT B COOTBETCTBUM C NACNOPTHEIMU
OAaHHLIMKU MPUEMHUKA U3NYYEHNUS.

5.25 lpu NnpoBegeHN U3MePeHUA LOMKHLI ObITh YCTaHOBMNEHbI BCe AONOMHUTENbHBIE ONTUYECKMe ane-
MEHTbI UM UX UMUTaTOpPkI, MPeLYCMOTPEHHbIe pacHeToM ONTUYEeCKMX BenmynH o0beKkTuBa.

5.26 ®unbTp, BLIgENALWMA pabodyo obnacTb cnekTpa, AonycKkaeTcsl ycTaHaBNMBaThk Kak nepeq Kon-
NUMaToOpPHOW UNu npeameTHON AuvadparmMoi, Tak U Mexgy U3MepuTernsHOW anadparMon U MpUeMHUKOM U3-
nyyeHus. [Mpu paboTe ¢ NazepHbIM UCTOYHUKOM M3ryvyeHus hunsTp He ucnonbaytoT. [Mpu paboTe ¢ namnoi Ha-
KanuBaHWs UMK raroreHHoOW namMmnoun B choKarbHOM UMM NpegMeTHOM y3ne ycTaHaBnuBarT MaToBOE CTEKIO.

5.27 Cuctema «NpPUEMHMK U3Ny4eHUs — M3MepuTenbHblA Nnpubop» gomkHa ObiTb NpoBepeHa Ha nu-
HEMHOCTb XapakTepUCTUKK «M3nydeHrne — curHan». OTHocUTenbHasa NorpeLHoCTb M3MepeHnia, obycrnoBneH-
Has HEMWUHEMHOCTbI CUCTEMbI, JONTXHa ObiTb He bonee 2 %.

5.28 B coctaB peructpupyrolleid annapaTypbl BXogsaT bnoku ycunenuss u npeobpasoBaHus curHana,
aHanoro-uugpoesie NnpeobpazoBaTenu, CpeacTea U3MEepPEeHUn, cpeacTBa KOHTPOMS, UCnbiTaTtensHoe obopy-
JOBaHve, NporpaMMHoe obecnedeHue.
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MpumevaHMe — B KadecTBe CpeacTB M3MepeHWit JoNycKaeTca NPUMEHATE WTAHreHrMy6UHOMEDLI, HyTpoMe-
pbl, NpecBpasoBaTenu MMHENHLIX NepeMeLLeHA, MHOWKATOPLI, NpeobpasoBareni YrmoBbIX NepeMeLLeHnin, TeoaonmThbI,
MYNETUMETPbI, CENEKTUBHLIE BONBTMETPLI, OCLMNNOrpadbl, ICTOUHUKA U3NyYeHUs B BUAE MOAEN YepHOoro Tena.

5.29 TuTaHWe NpUEMHWMKOB N3MYyYeHUs OCYLLECTBNSAT OT UCTOYHWUKOB NOCTOSIHHOMO TOKA ¢ Nyrbcaumen
HanpsbkeHua He Bonee 0,1 %.

5.30 lMnockocTb Hauny4wero n3obpaxeHnsa (NNOCKOCTh HaWMyYLUIen YCTaHOBKM) BbIBMpaOT ¢ yyeTom
XapakTepucTuK KadecTBa (KoadpprumeHT nepegaqn Mogynsunmn, KoaduLUMeHT KOHLEeHTpaLumMm 3Heprum, Mu-
HUMaribHoe 3Ha4YeHne PYHKUUN paccessHUA NMMHUA UM TOYKKM, MakCcUManbHOe 3Ha4YeHne curHana Ha Bbixofe
NpYeMHVKa n3nyveHus, peskoe nsobpaxeHue TecT-06beKTa), MpeabaBAaeMbIX K UCAbITyeMOMY OBBEKTUBY, W
yKa3biBaloT B T[1 Ha UCNbITYEeMbIA 0OBLEKTUB.

6 MNMoaroTtoBKa K U3MEPEHUAM

6.1 BkmovatoT annapatypy He meHee vem 3a 30 MUH A0 Ha4ana U3MepeHun.

6.2 LlleneByto Mnu TOYEYHYK Anadparmy ycTaHaBnNMBaKT B hOKarbHOM y3ne KONnMMaTopHOro obbek-
TUBa UNU NPEAMETHOM y3re U3MepPUTENbHON YCTaHOBKN.

6.3 WcnbiTyembld 06beKTUB ycTaHasnuBawT B 0bbekTuBogepxaTene TakMm obpasom, 4Tobbl napan-
nenbHbIA Ny4oK Ny4Yei, BellWeALWiA N3 KONNMMaToOpHOro 06 LeKTMBa UMK pacxodsLniAca Ny4oK, BelluegLni 13
npegMeTHOro yana, 3anoriHsan ero BXo4HOW 3paqvok.

6.4 MNpw HanUuMM y MCNbITYyeMOro o6bLEKTUBA anepTypHon anadparmel NepeMeHHoro AnameTpa ycra-
HaBnWBalT 3Ha4YeHue anepTypHor guadparmel, 3agaHHoe B T[.

6.5 Ouadparmy unu MMkpoobbEeKTMB aHanM3npyoLLero yana ycTaHaBnMBarT Ha ykazaHHoOM B T[] pac-
CTOAIHUM OT NOCIefHen ONTUYECKON NOBEPXHOCTH MCMbITYyeMOro 06beKTBa, paBHOM 3aJHEMY OTPEe3Ky WCMbl-
Tyemoro obbekTuRa.

OTHocKTenbHas MOrpellHOCTb YCTAHOBKM YKa3aHHOro paccTosHusA gomkHa 6biTe He bonee 0,05 % ot
3HauYeHusa POKYCHOIo paccTOAHUA UCNBITYEMOro obLeKTuBa Unu He bonee 3HavyeHWs, ykazaHHoro B T[] Ha uc-
NbITyeMbI 06bEKTUB.

6.6 lMpoBogAT ycTaHOBKY NapannenbHOCTU KONMMMaTopHOR (MN NpeaMeTHOW) M M3MEPUTENbHON aua-
dhparm B cny4yae Mcnonb3oBaHus Wwenesow gnadparmbl. 3TOro 4OCTUraldT NOBOPOTOM OOHOW M3 Anadparm B
NIOCKOCTK, NepneHauKyrnsipHOW K ONTUYECKOW OCU, OO NONy4YeHUs MakCcMMaribHOro curHana Ha Bbixode npu-
EMHMKa U3NydYeHus.

6.7 YcTtaHaBnueawT guadparMy Unu MUKPOODBLEKTME aHANU3UPYHLLEro y3na B NNoCKOCTh, BNU3KYH K
MIOCKOCTU Hauny4Llen yCTaHOBKM (NNOCKOCTKU Hauny4wero n3obpaxerus). C aToM Uenblo NpoBOAAT nepeme-
LieHWe aHanM3upyrLwero yana B ABYX UMK TPexX B3auMHO NeprneHauKynsaspHbIX HanpaBneHusax 4o nonyvyeHus
MaKCMMarbHOr0 CUrHana Ha BbIXOo4e NPUeMHWKa U3Ny4eHWUst UMK pe3koro u3obpaxeHua guadparmMel Npy Uc-
norib30BaHWUKM MUKPOCKOMNa B Ka4ecTBe aHanuanpyroLero yana.

7 MpoBegeHwe namMepeHUn

7.1 BbICTaBNAKT aHanM3upyoLWMiA y3en B NNOCKOCTL HaMMmyyLlero n3obpaxeHns (NNoCKOCTbL Haumyy-
Luen yCTaHOBKM) B LIeHTPe nonsa o6bekTusa B NPOCTPaHCTBE M30OpaXKeHNI, CHIUMAIOT OTCYET /4 Mo WwKane npe-
obpasoBaTtensa NMHERHbLIX NepeMeLLeHWi.

7.2 MNepemeLlLaloT aHanManpyoLWmMi4 y3en BAoMNb ONTUHECKON OCK UCTILITYeMOro 06LeKTBa Ha paccTos-
Hve, onpenensiemoe T[l, n cHMMalOT OTCuUeT /, MO WKane npeobpasosaTens MMHeRHLIX NepeMeLLeHIA.

MpumeyvaHunsa

1 Mpw Mcnonb3oBaHWKM MUKPOCKONa BENUYUHY CMELLIEHUST aHanM3upyloLwero yana BelbupakT 13 yCnoBus nonyde-
HWA NATHA paccesaHua WWMPWHOW d He MEHEE S MM, eCnM MHOe He ykasaHo B T[ Ha UCnbITyeMbil 0BLEKTHB.

2 [Mpwn ncnonb3oBaHWKM MaTpUYHOTO MMM OOHOJNEMEHTHOMO NPUEMHMKA M3NYYeHUs BENUYMHY CMELLEHNS aHanvau-
pyroLLero yana BeIGUPAIOT U3 YCIIOBMS MOMYYEHWs CUTHANa Ha BbIXOAEe NMPUeMHKKa uanydeHus He mexee 0,01 U, roe
U, ax — MaKcUManbHoe 3Ha4eHWe curHana Ha BbIXo[e NPUeMHUKa W3MNy4yeHUs B MNOCKOCTM Haunyylwero naobpaxeHus
vcnbITyemoro o6bekTuBa, ecrnv MHoe He ykasaHo B T[] Ha ucnbiTyemblid 06bEKTUR.

3 BenuuvHa cMmelleHusa aHanM3vpyrollero yana / gorkHa yooBneTBopATe yenosuto [ > 5088, roe S’ — BenuuvHa
npodonsHoW cpepudeckor abeppauun UcneITyeMoro o6bekTmBa.

7.3 NamepeHunsa no 7.1 n 7.2 NnpoBOOAT HE MeHee TPexX pa3 WU BbIYMCNAKT cpeaHee apumMeTudeckoe
3HayeHWe pe3ynLTaToB U3MEpPEHUN.

8
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7.4 TlocnepoBaTenbHO nepemeLwiarnT aHanwswpyrou.mH y3en nonepek ONTWUYECKOW OCWM M CHUMAKT OT-
CHeTbl a4 U a,, COOTBETCTBYHOLLKE Kpasim paCdJOKyCMpOBaHHOFO NnATHa paccedaHnA UCNbITyemMoro obbekTuBa.

MpumeyaHus

1 TNpwu ncnonb3oBaHWM MUKPOCKONa NocrnefoBaTensHO COBMELLIAT CETKY MUKPOCKONA C KpasMy pacqoKycupoBaH-
HOTO NATHA paccesHus.

2 [Mpw MCNoNb30BaHMX OOHOANEMEHTHOIO UMM MaTPUYHOIO MPUEeMHKMKA 3a Kpasa pacdOKYCUPOBaHHOIO NATHA NPUHA-
MaloT Takoe MoMoXeHne aHanWanpyLLEro yana, Koraa CuMrHarn Ha BbiXoAe npueMHuKa uanydenusa cradosutca 0,01 U ...,
€eCcnu nHoe He ykasaHo B T/l Ha ucnbITyemblil 06BEKTUB.

7.5 WNamepeHus no 7.4 npoBoOsAT HE MeHee Tpex pa3 U BbIYUCNSAKT cpefHee apudmMeTnyeckoe 3Hade-
HWe pe3ynsLTaTtoB U3MepeHun.

8 ObpaboTka pe3ynsTaTtoB

8.1 3HadveHWe NMepemeLleHWa aHanuanpyloLLero yana /, cooTBeTCTBYLero AeoKyCupoBKe UCNbITye-
MOro 0GbLeKTKBa, BEIYMCIAKT No dopmyne
1=l = 1. (18)
8.2 lupuHy natHa pacceaHns d npu pacoKyCUpPOBKE MCTbITYeMoro 06beKkTMBa BLIYMCISAT No dop-
myne

d=|a;—ay|. (19)
8.3 YwncnoBy anepTypy UCMbITYeMOro 06beKTUBa BbIYMCAAT No opMyne
A'=sin(u') = sin (arctg (d/2/)). (20)

BbluucneHus npoBOOAT OO0 BTOPOro 3HaKa nocne 3anaton. BeiuucngawoT cpenHee KBagpatudeckoe OT-
KMOHEeHWe 3Ha4YeHnn YNCITOBON anepTtypbl UCNBITYEMOTO obbekTuBa.

9 OchopmneHne pe3ynbTaToB U3MEPEHUN

9.1 Peaynerathbl M3MepeHuid oQOpPMASIOT B BMAE NPOTOKONna no dopMme, NPUHATOW Ha MpeanpuaTiu,
NPOBOOMBLLEM U3MEPEHUS.

9.2 B npotokone ykasblBaloT cnegyolwne cBegeHns:

- MOMNHOE U COKpalleHHOe HauMeHOBaHWe NpeanpusaTus, NPOBOAMUBLUETO U3MEDPEHUS;

- [0aTy NpoBedeHus U3MepPEHUN;

- OCHOBaHWE W Lienb NPOBEAEHUS U3MEPEHUI;

- TN U HOMEP OCHOBHbIX CPEOCTB U3MEPEHWUI U BCNOMOraTenbHbIX YCTPOWUCTB;

- OaHHble 06 ycnoBuAx NpoBeAeHnsa n3MepeHuid (napamMeTpbl OKpY>KarLlen cpeabl N agpyrve napame-
TPbl, YykasaHHble B TI);

- MAEHTUUKALWOHHBIE JaHHble 06pa3LIoB, XapakTepPUCTUKU KOTOPLIX NOABEPranick U3MEpPEHUSIM;

- pe3ynsTaTtbl U3MepeHui.

B koHLe npoTokona AoMmKHbl BbITe YKa3aHbl JOIMKHOCTU, haMUnnKU, MHULMAMBIL, a Takke OOMKHbI ObITh
NOANWCKU BCEX COTPYAHMWKOB, MPOBOAUBLLMX U3MepeHnsa 1 obpaboTky nx pesynsrarTos.
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MpunoxeHune A
(cnpaBo4Hoe)

MeTop pacyeTa NOrpelwHOCTH U3MEPEHWUIA YACTIOBOW anepTypbl

A.1 ABCOnNKTHYK NOrPELLIHOCTL M3MEPEHMA YACNOBOW anepTypbl AA’ BeluMcnsloT, auddepeHunpya cdopmyny (20)

MO YacTHbLIM MPOM3BOAHBIM
2 2
’ dA' dA’'

roe Ad — abcontoTHas NorpeLlHOCTL M3MEePEHUs NATHA pacceaHus Npy pacgoKyCUPOBKE UCTMBITYEMOrO 0GLEKTUBA, MM;
Al — abcontoTHas NOrpeLUHOCTb M3MEPEHUS NepeMeLLeHUs aHanUM3UPYIOLLEro yana, COOTBETCTBYIOLEro AedoKyCu-
POBKE MCNbITYEMOro 06beKTUBa, MM.

A.2 ABcontoTHaa NorpellHoOCTb M3AMEPEHUIA NATHA paccesHUsa Npu pacgOoKyCHPOBKE MCMbITYyeMoro obbekTnea Ad
He gomkHa npeebiwats 0,05 mm.

A.3 ABconoTHas NOrpeLlHOCTE U3MEPEHWA NepemMeLLeHNa aHanuanpyloLLero yana Al, COOTBeTCTBYHOLLEMD Aedhoky-
CUPOBKE MUCMBITYEMOro 06bekTMRa, onpeaenseTca rmyBWMHON pe3KOCTN UCbITYeMOro obbekTMBa U He JOSMKHA NpeBbIWaTh
BenndnHbl 0,03 mm ana 06beKTMBOB C UCNpaBneHHon cdhepuydeckon abeppaumen.

A.4 OTHOCUTENEHYIO MOTPELIHOCTE M3MEPEHNIA YMCITOBON anepTypbl €4 BEIMUCIAIOT Mo hopmyne

ex =24 100 %. (A.2)

YAK 681.7.067.2:006.354 OKC 17.180.01

KntoueBble crioBa: onTUKa M (POTOHWMKA, OBBEKTUBbLI ANA ONTUKO-3MEKTPOHHLIX CUCTEM, MEeTod W3MepeHus
4MCIOBOW anepTypbl

Pepaktop H.A. ApayHoea
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop M.A. Koponesa
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 07.07.2025. [MognucaHo B nedats 21.07.2025. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 1,40. Y4.-u3a. n. 1,26.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KkomnnekroeaHus PegepansHoro MHopMaunoHHoro dooHaa craHgapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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