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[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmn yctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHU4YecKOM perynmpoBaH1Un», a npaBuna npMMmeHeHuns HauMoHanbHbIX
ctaHgapToB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumn.
OCHOBHbIE MOSTOXEHUSAY

CBegeHUA o cTaHgapTe

1 NOAINOTOBIIEH ®epepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatTnem «BcepoccUncknin
Hay4yHO-nccnegoBaTenbCKUMM MHCTUTYT ONTUKo-pusndecknx namepeHunnn» (Pryrt «BHUMO®W») Ha ocHoBe
CODCTBEHHOro ayTEHTUYHOIrO NepeBoaa Ha pycckMn A3blKk MeXayHapoaHoro ctaHgapTa, ykasaHHOro BnyHkre 4

2 BHECEH YnpaeneHuem meTtponorum @egepanbHOro areHTCcTBa no TeXHUYeCKoMy peryrmpoBaHuio U
MEeTPOoNornm

3 YTBEPXXOEH MWBBEOEH B OEVNCTBWE Mpukaszom deaepansHOro areHTCTBa no TEXHUYECKOMY pery-
nupoBaHuto U metponorim ot 30 HoaAbpsa 2010 . Ne 766-cT

4 Hactoqawun ctaHgapT nageHtTudeH mexayHapogHomy ctaHgapTty NCO 13694:2000 «OnTuka 1 onTu-
yeckune Nnpnbdopesl. J1aszepbl M NasepHble YCTAHOBKU (CUCTEMBI). MeToabl UsMepeHunn pacnpegeneHmns NNoTHOCTH
MOLLHOCTU (3Heprun) nasepHoro nydka» (ISO 13694:2000 «Optics and optical instruments — Laser and
laser-related equipment — Test methods for laser beam power [energy] density distribution»).

[Tpy NpUMeHeHU HacTodALWero cTaHgapTa pekoMeHayeTCcd UCNONb3oBaTh BMECTO CChINTOYHbLIX MeXayHa-
POOHBLIX CTaHOAPTOB COOTBETCTBYIOWME UM HaUMoHanNbHble cTaHgapTel Poccunckon ®egepalm, ceegeHnda o
KOTOPbIX NpUBedeHbl B CNpaBOYHOM NPUNOXEHUN A

5 BBEAEH BINEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHOpMaUUOHHOM yKalzamerne «HauuoHanbHbIe cmaHoapmabi», a mekcm U3MeHeHUU U NMorpasoK — 8 eXXeMe-
CS4YHO U30asaeMbiX UHGDOPpMaUUOHHbLIX YyKa3lamernsx « HauuoHanbHele cmaHoapmei». B cniyyae nepecmompa
(3aMeHbl) Unu OmMeHbI Hacmosauw,e2o cmaHOapma coomeemcemesyroujee yeeoomrneHue byoem onybnukosaHo
8 eXXeMeCs4YHO U3dasaeMoM UHpOpMalUOHHOM yYKa3amerne «HayuoHanbHbie cmaHOapmebily». Coomeemecmay-
fowast UHQopMayusi, yeeOoMIIeHUE U meKembi pa3Mellaromcs makxe e UHGbopMalUOHHOU cucmeme obujezo
ronk308aHUs — Ha ouuuanbHOM catme ®edeparibHo20 a2eHmemea o MmexHU4YeCcKoMy pea2ynupo8aHuro U
Mempornoauu e cemu ViIHmepHem

© CtaHgapTuHgopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryimpoBaHnto 1 MeTpoiorm
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[lpeaucnoBue
K mexxgyHapogHomy ctaHaapty UCO 13694:2000 «OnTuka n ontnyeckmne npmoopnobil.
Jlazepbl M NasepHble YCTaHOBKU (CucTteMbl). MeToabl U3aMepeHUN pacnpeaeneHusn
NNOTHOCTU MOLLHOCTU (3HEepruun) nasepHoro nyyka»

NCO (MexagyHapoaHagqa opraHmsaund no ctaHgaptusaunmn) — BecemupHasa pegepaumnd HauMoHanbHbIX
opraHoB Mo ctaHgapTu3auun (YNeHoB accounauunn). PaspaboTkon MexayHapoaHbIX cTaHOapToOB OObIYHO
3aHMAalOTCH TeEXHUYEeCKMe KOMUTETLI. Ka)Xabl YneH accouunauin, 3anMHTepecoBaHHbIM B TEMaTUKE, A1 KOTO-
POW CO3aaH TEXHUYECKUN KOMUTET, UMeeT NpaBo ObITb NpeAcTaBNeHHbIM B 3TOM KomuteTe. MexxayHapoaHble
NpaBUTENbLCTBEHHLIE MHENPaBUTENbCTBEHHbIE opraHusaummn, ceasaHHble c MCO, Takke NpUHUMAKOT ydacTue B
pabote. NCO TecHo coTpyaHnyaeTt ¢ MexayHapoaHOU 3nekTpoTexHmndeckon kommcemen (MOK) no scem Bon-
pOCaM 3NEeKTPOTEXHUYECKON cTaHOdapTU3aunum B 06nacTn aNeKTpoTEeXHUKN.

[TpoekTbl MeXayHapoaHbIX CTaHAapTOB pa3padbaTtbiBaloT B COOTBETCTBUN C NMpaBUnamMun, U3NoXXeHHbIMAU B
Ounpektnesax MCO/MOK, yacTs 2.

[TpoeKkTbl MeXayHapoaHbIX CTaHO4apPTOB, NPUHATbLIE TEXHUYECKUMMU KOMUTEeTaMK, pacchinaloT dYreHam
accouuauun ang ronocoBaHus. [Nybnukauus B Ka4ecTBe MeXayHapoaHoro ctaHgapTta Tpebyet oaobpeHnsa no
KpanHen mepe 75 % 4neHoB accoumaLn, NPpUHABLLNX y4acTUe B roNOCOBaHUN.

B noaTBepxaeHne cornacus ¢ pakramm BO3IMOXKHOMO UCMOMb30BaHUA B JaHHOM cTaHAapTe NaTeHTOB U
HeODXOAUMOCTU KOPPEeKUMU pUCYHKa 1 BCe YTBEPXKAEHUS U CChINKN B TEKCTE, OTHOCALLIMECH K OnpeaeieHUo U
YCTAHOBNEHUIO rPpaHunL, NPUMEHNUMOCTM NOHATUS «TOHKas annpoKcumMaumsi», cneayeTt UCKMIoUNUTbL BO U3beXa-
HUe HETOYHOCTEN U BO3ZHUKHOBEHUSA BO3SMOXXHOU NMyTaHULLbI.

MexxagyHapoaHbi cTaHaapT NCO 13694 nogrotosneH noakomMutetoM [NK 9 « OnekTpoonTuieckme cUcTe-
Mbl» TexHuveckoro komuteta MCO/TK 172 «OnTuka n oToHUKa».

IV
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BBenoeHue
K mexxayHapogHomy ctaHaapty UCO 13694:2000 «OnTuka n ontnyeckmne npmoopbil.
Jlazepbl M NasepHble YCTaHOBKM (cucteMbl). MeToabl uamepeHUn pacnpeneneHun
NAOTHOCTU MOLLHOCTU (3HEeprun) nasepHoOro nyyka»

MHorne npuMeHeHUs NasepoB OCHOBaHLI HA UCMONb30OBaHUM AaHHBIX O pacnpeaeneHnn niioTHOCTU MOLLL -
HOCTU (BHEPTN) B MONEPEYHOM CEHYEHUN NMyYKa Kak B ONMXKHEN, TaK U B AanbHen 3oHax™. PacnpeaeneHne nnoT-
HOCTU MOLLUHOCTA (3HEeprun) nasepHoro nydyka XapaKTepusyrT NpOoCTpaHCTBEHHbIM pacnpegeneHuem
NIOTHOCTU U3NTyYaeMonN MOLLIHOCTU (3Heprun), nonyyvyaeMblM 3KCnepuMeHTansHO Npuy nonepevyHomM cMmeLleHnn
B BblA€NEHHOW NITOCKOCTU, NEPNEHANKYNSIPHON HanpaBneHUo pacnpocTpaHeHnus nanydeHus. B obuwem cny4yae
pacnpegeneHue NoTHOCTU MOLLHOCTU (3HEPTrnn) nydka nsMeHseTCcda BAOb HanpaslieHUda pacnpocTpaHeHus.
B 3aBMCMMOCTU OT MOLLHOCTU (3HEpPrn), pasmepa, AnHbl BOMHBI, NONSApU3aL i M KorepeHTHOCTU NyYKa B pas-
NMAYHBIX CUTYaLUSAX MPUMEHSIIOT pasHble MeToadbl MamepeHuin. OBbIYHO NCMONL3YIOT NATb METOA0B C NPUMEHe-
HUeM: NMMHEeUKN NN ABYMEPHOU MaTpULbl C 3NEeKTPOHHOU KaMepou pernctpaunn ee BbIXOOAHLIX CUTHAlOB;
BapbUpyeMon anagparmbl; CKAHUPYIOLLEro NMHXoNa; ABMXYLLErocqa peskoro Kpas (CekyLlero HoXxa Unm Hoxa
Pyko); NnepemMellaeMon Lenu.

MexxayHapoaHbl cTaHaapT yCTaHaBMMBAET Kak onpedeneHns TepMUHOB U 0603HaYeHUIN, UCNONb3Yye-
MbIX AN onucaHua pacnpegeneHmns nNiNoTHOCTU MOLWHOCTU, Tak U TpeboBaHUA K MeToauKkamMm U cpeacTBam
BbIMOMHEHUA 3TUX U3MepeHnn. Ans MMNynbCHbIX Ta3epoB Hanbonee 4acTo U3MepsaAeMon BeNMMYNHON ABMAETCS
pacnpegeneHne MHTerpupoBaHHOU BO BpeMeHU NNOTHOCTU MOLLHOCTU (T. €. MIOTHOCTU SHEPTnn).

B cootBeTCTBUM CNCO 11145 MOXKHO MCNONb30BaTh ABa pa3HbIX onpeaeneHna Anga onucaHna h usmepe-
HUA anameTpa nasepHoro nydvka. OgHo onpegeneHne OCHOBaHO Ha U3MepPeHUAX A0 MOLHOCTK (3Heprun),
3aKIMHOYEeHHOM B KPYrNoM ceveHUM nydka; BTopoe — Ha onpeaeneHnm npocTpaHCTBEHHBIX MOMEHTOB pacripe-
aeneHna NNOTHOCTU MOLLHOCTU (3HEPrnn) nasepHOoro nyJka.

Mcnonb3oBaHMe NPOCTPAHCTBEHHBLIX MOMEHTOB HEOOXoaAMMO ANA BbIMUCNEHUS KoaddULMeHTa pac-

1 y
npocTpaHeHns nydka K (unm M2 = E) Mo pesynbrtartam U3MepeHnin LUMPKUH NyYKa B ero ceYeHMsIX Ha pasnnyHbIX

paccToAHUAX BOONb ocu pacnpocTpaHeHus nanydyeHnsa. MCO 11146 onuceiBaeT 3Ty METOAUKY M3MepeHUA. 1ns
OPYrMX NPUMEHEHNIA MOTYT ObITb UCNONMB3OBaHLI UHbIE oMnpeaeneHnUsa anameTpa nydka. [nsa HeKOTOPLIX BENU-
UMH, NCMONBb3YEMBIX B HACTOALLEM MeXayHapoaHOM cTaHaapTe, NepBoe onpeaeneHne (OCHOBaHHOE Ha MOLLL-
HOCTU (BHEeprun), 3aKknNYeHHOW B Kpyre ¢ AaHHbIM AMaMeTpoM) sBNsieTcd 6Oonee noaxoaswm Ans
NMPUMEHEHUS.

MexxayHapoaHasi opraHunsauuns no ctaHgaptusauum (MCO) obpalwaeT BHUMaAHME HA TO OBCTOATENLCTBRO,
YTO AaHHbIA AOKYMEHT MOXKET BKMoYaTh B cebs cBeaeHUS 00 UCNONb30BaHUM NATEHTOB, CoAepXKaLUX OLLeHKN
YPOBHEW oTpuLaTenbHOro POHOBOMO LyMa Npu nonyyYeHUn 1U30bpaXXeHnd UaMepsieMblX pacnpeaeneHuni
[13C-kamepon, kak onnucaHo B 9.3.2.

NCO He gaeT HUKaKUX 3aKNoYeHUN OTHOCUTENBHO AOCTOBEPHOCTU, NOATBEPXKAEHUSA, KOMNETEHTHOCTU
3TUX NATEHTHbIX NPas.

Bnageney nateHtHoro npasa (US Ne 5,418,562 1 5,440,562 nPCT WO 94/27401) 3aBepun NCO, uto oH
3aKMHOYUT NULEH3MOHHBbIE cornalleHnUst Ha pa3yMHbIe U MpUeMemMble CPOKU U YCNOBUSA CXKenarLwnMMn BO BCeM
MUpe. ITO 3adBNeHNe BnagenbLa gaHHoro nateHTa noaresepxaeHo n 3asepeHo ¢ UCO. UHdopman o MoXHO
NONyYnTb Mo agpecy:

Spiricon Ins.

Laser Beam Diagnostics

2600 North Main

Logan, UT 84341

USA.

Cneayet obpaTUTb BHUMAHME Ha BO3MOXHOCTb TOrQ, YTO HEKOTOPble YacTh HaCTOosALero craHgapTa
MOTYT BbITb NPeAMETOM NaTEHTUPOBAHUS APYTMMU NULAMKU, KOTOPbIE He YKasaHsbl Belille. MCO He HeceT oTBe-
TCTBEHHOCTU 3a Nobble NnogobHble AOrOBOPLI UM MAaTEHTHI.

* B HacTosiwem mexayHapoaHoOM CTaHAapTe BNVKHIOK 30HY ONPeAensaioT Kak Nomne n3nyyeHus nasepa Ha paccTos-
HUM Z OT MECTa NEPETSHIKKA NyYKa, KOTOPOe MeHbLUE paccTosHuUA Panes zg. [lanbHI00 30HY oNpeaensitoT B COOTBETCTBUM C

NCO 11145.
V
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BBenoeHue
K HaumoHanbHomy ctaHaapTty Poccuuckou Pepgepauum FOCT P UCO 13694—2010
«OnTUKa n ontnyeckme npmnoopsbl. Jlazepbl 1 nasepHblie YCTAHOBKU (CUCTEMDbI).
MeToAbl U3MepeHUN pacnpeneneHns NAMOTHOCTU MOLLHOCTU (3HEeprnn) nasepHoro
ny4JykKa»

Llenblo HacTodalWero ctaHgapTa asnseTtcd npsaMmoe npumeHeHune B Poccmnmnckon egepaunmmexayHapoa-
Horo ctaHgapTa MCO 13694:2000 «OnTtuka n ontudeckne npubopskl. Jlazepbl U NasepHble YCTaHOBKU (CUCTe-
Mbl). MeToabl U3MepeHU pacnpeaeneHnda NNoTHOCTU MOLWHOCTU (3Heprn) NasepHoro nyyka» kak cCHOBbI ANS

M3rOTOBMNEHUA U NOCTABKM HA SKCMOPT 00beKTa cTaHgapTU3aL M1 No 4OroBopam (KOHTpaKTam).
[OCT P UCO 13694—2010 npeactaBnaet codbon nofHbin ayTeHTUYHbIU TekeT MCO 13694:2000.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

OINTUKA U OINTUNHECKUE NPUBOPDI
NNA3EPbI U NTA3EPHbIE YCTAHOBKU (CUCTEMDbI)

MeToabl U3MepeHUin pacnpeneneHns NNoTHOCTU MOLLHOCTU (3Heprun) nasepHoro ny4ka

Optics and optical instruments. Laser and laser-related equipment. Test methods for laser beam power (energy) density
distribution

[lata BBeaeHna — 2011—10—01

1 Obnactb npuMeHeHus

HacTtoawun ctaHgapT pacnpocTpaHaeTcsa Ha MeToOANKUA U3MepeHUn pacnpegerieHns NnoTHOCTU MOLLI-
HOCTW (3HEepPruun) B nonepevYHoM ceveHnmn rnyyxka nasepHoro nsnydeHus. B ctaHgapTe npuBeaeHsbl onpeaeneHus
napameTpoB, XapaKkTepusyroLnX NpocTpaHCTBEHHbIe CBOMCTBA (PYHKLUMIA pacnpeaeneHunst nnoTHOCTU MOLL-
HOCTWN (3HEeprun) nasepHoro NU3ny4YeHns B MonepevyHoM cedeHun nydka B nodol Touke BOOMb NMUHUK €ro
pacnpocTpaHeHus.

2 HopMmaTuBHbIE CChINKN

Cneaywouwine HopmMaTUBHLIE AOKYMEHThLI coaepXaT NOoNoXeHUs, KOTopble Yepes CChINKA B HACToALLEM
TEeKCTe COCTaBNAIOT NONOXEeHUA HACcTodALero ctaHgapTa. Ana aaTupoBaHHbIX CChINOK Nnocneayroline nonpaskn
NN NepecMoTpbl MoOOU N3 3TUX NydNUKaLnn HenpumeHnmbl. OgHaKo cTopoHaM cornalueHnn, OCHOBaHHbIX HA
HacTosILLEM cTaHaapTe, peKoMeHAyeTCs U3YyUNTb BOSMOXHOCTb NPUMEHEHUA caMblX nocrnegHUX nsgaHui Hop-
MaTUBHbLIX AOKYMEHTOB, YKa3zaHHbIX HUXKe. [1Nns cebinkmn 6e3 agaTtel cneagyeTt NPpUMEHATL NocneaHee nsgaHune yno-
MAHYTOro HopMaTuBHOro aokymeHta. YneHel MCO 1 MOK BeayT nepedyHn AeUCTBYIOLMX MeXayHapoaHbIX
CTaHOapTOB.

B HacTodwemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBIE CChINKUA Ha crieayiolmne ctaHaapThl:

MCO 11145:1994 Ontuka nontudeckmne npmbopel. Jllazepbl M OTHOCSLLEECH K Nazepam ocbopyaoBaHue.
CnoBapb 1 00603Ha4YeHNS

MCO 11146:1999 Jlazepbl MNnasepHble ycTaHOBKU (CUcTeMbl). MeToabl UsSMepeHUn napamMeTpOoB Nasep-
Horo nydka. LUnpuHel, yrnel pacxoanmMocT U KO3 PULUMEHTI pacnpocTpaHeHUd NnasepHbIX My4YkoB

MCO 11554:1998 OnTtuka u ooToHMKa. Jlazepbl 1 NasepHble YCTaHOBKU (cUcTeMbl). MeToabl UCNbITA-
HUW Na3epoB U N3MepeHN MOLLHOCTU, 3HEPIrMn 1 BpeMeHHbIX XapaKTepUCTUK NasepHOro nydka

M3K 61040:1990 UameputenbHble npeocbpasoBaTtenu, NprUdopbl N yCTaHOBKU AN U3SMepPEeHn nasep-
HOMO U3NyvYeHnd

3 TepMUHbI M onpepeneHuUs

B HacTodAwemM cTtaHaapTe npuMmeHeHbl TepMUHBLI Mo NCO 11145, MOK 61040, a Takke cneayroLme TepMu-
Hbl C COOTBETCTBYIOLLMMUN onpeaeneHnsMU:

3.1 nsmepsiemMmble BENMNYUHDI

3.1.1 NAOTHOCTb MOWHOCTU E(X, y, Z): HaCcTb MOLLHOCTU B Ce4YeHUN nydka ¢ KoopanHaTou z, KoTopas
nagaeT Ha NOBEePXHOCTb NNoLWaabio oA BMEeCTe ¢ KoopanHaTamu x, y, geneHHada Ha nnowlaib A.

3.1.2 NNOTHOCTb 3HEepPruu H(x, y, z) (MMNynbCHLIN PEXUM N3Ny4eHUs nasepa): Hactb aHeprmn (MHTer-
PUPOBaHHOW NO BPpEMEHU MOLLIHOCTU) B ce4YeHUM Nydka C KoopAMUHaTOW Z, KoTopad nagaeT Ha MOBEPXHOCTL NJ10-
Laabio GA BMeCTe € KoopanHaTtamMu X, v, AeneHHasi Ha nnolwaab oA

Hx, y, 2)= [ E (x, y, 2)dt.

U3paHune odbmumanbHoe
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3.1.3 MoLHocTb P(z): MOLLHOCTb HEMpPepbIBHOIO S1a3epPHOro N3Ny4YeHust B ceYEHUM Nny4dka ¢ KoopanHa-
TON Z

P(z) = j j E(x, y, Z)dxdy.

3.1.4 aHeprua umnynbca Q(z): SHeprna UMNynbCHOro N1asepHoOro Us3ny4vyeHnsa B cCe4YeHMM nydka ¢ Koop-
OANHATON Z

Q(z) = I j H (x, y, z)dxdy.

3.1.5 MakcumanbHaa NNOTHOCTb MOLWHOCTU (3Heprum) E.... (Z) [H41(2)]: MakcumanbHoe 3HavyeHne
pyHKUNN E(X, ¥, Z) [H(X, ¥, Z)| NpOCTpaHCTBEHHOrc pacnpeaeneHnsa nfioTHOCTU MOLLHOCTU (3HEPrnn) B Ce4YeHUU
Myyka ¢ KoopanHaTou Z.

3.1.6 KoopAnHaTa MaKCUMYMa (X 1av; Ymax: Z): KOOpANHATa Z TOYKM Ha OCK pacrnpocTpaHeHnsa ny4ka,
rAe pacnonoXeHo ceveHne ¢ £, (z) nnn A, (Z) B NNOCKOCTN XY.

[TpumedaHwune—KoopamHaTbl (Xyyaxs Ymax: Z) MOTYT ObITb OnpeaeneHbl HEOQHO3HAYHO, €CIU U3MEPEHUS NPOo-
BOAST C MPUEMHUKAMKN U3NYyHEeHUs1, UMEOLWMMN HEJOCTAaTOHYHO BbICOKOE NPOCTPAHCTBEHHOE pa3peLlleHne h OTHOCUTENBbHO

Manblu AnanasoH N3MepeHni.

3.1.7 noporoBad NNIOTHOCTb MOLHOCTU (3HEPrun) E.7(2) [A,7{2)]: TInoTHOCTbL MOLLHOCTK (3Heprun),

cocTaBnsaoWaa YacTbn OT MaKCUMaribHOM MITOTHOCTU MOLLHOCTU (BHEPInn) B CeYEeHMM NyYKa C KOOPANHATOWN Z:
E,nT(z) =NEmax(Z) — ANA HenpepbIBHOMO N3Ny4eHuns;
HnT(z) =MH 4 (Z) — ANA UMNYJIbCHOTO N3NYy4YeHNS;
0<n<1.

[TpumeyaHwune— OObIMHO 3HAYEHNE N BbIOMPALIOT TAKUM, YTOObI EnTHJ'IH HnT Obin YyTh BONbLUE, YEM BITUSIHO-
LLIME Ha XapaKTePUCTUKY NpeobpasoBaHus NPUEMHUKA N3NTYHEHNS MaKCUMarbHbIE My4YKKU (OOHOBOIO LWYyMa BO BPEMS N3ME-
peHun. B 9.3 onncaHbl MeToabl BblMUTaAHMUA POHOBOro LWymMa, UCMONb3yemMmble ANs onpeaerneHns HyneBoro ypoOBHS
NPUEMHO-YCUINNTENBHOIO yCTPOUCTBA. [akue hakTopsbl, Kak NpUMEHeHWe nasepa, Tun pacnpeaeneHns nnoTHOCTU MOLLL-
HOCTU (SHEPIMK), HYBCTBUTENBHOCTb MPUEMHO-YCUTTNTENBHOIO YCTPOUCTBA, IMHENHOCTBL €0 XapakTEpPUCTUKN Npeobpaso-
BaHWS N €€ HYNEeBas NMHUSA, YPOBEHb CMELLEHNUSA U T. M., TAKXKE MOIyT BNUATL Ha BbIDOP 1.

3.2 napameTpbl pacnpeneneHna nnoTHOCTU MOLLHOCTHU (3Hepruun)

3.2.1 acppexTBHaA MowHocTb (aHeprun) P (2)[Q.(2)]: P (2)[Q,(z)] oueHuBaOT cymMMUpoBaHMeMm

TONbKO NO TEM ydacTKaM CeYeHUsa ¢ KoopanHaTamu (x, ¥), Ana KoTopbiX E(x, y) > EnT[H(x, y)> HnT].
3.2.2 YacTU4YHasA MOLWLHOCTDL (3Heprus) f(Z): onsa 3 dpeKTUBHON MOLLIHOCTU (SHeprn) Ans 3aAaHHoro

1 OT MNOSIHON MOLLHOCTU (3HEeprnn) B NpoCTpaHCTBEHHOM pacrnpeaeneHnn B ce4eHN My4dKa ¢ KOopaUHAaTON Z:

P.(z)

f (z)=—"—" — OnaA HenpepbIBHOIO N3My4YEHUS;
' P(z)

_Qu(z)
f(z)= — ANA UMNYNbCHOMO U3NyYeHU4;
il Q(z)
0 an(z) <1. -
3.2.3 UeHTp TAXeCTU, KoopauHaTtbl LeHTpouga (X, y): [epBblie NMHEeNHbIE MOMEHTLI B CeYeHUM NyYKa C

KoopaAuHaToOW Z.

[TpumedyaHwne— bonee getanbHoe onpeaenexHne npueeaeHo B NCO 11145.

3.2.4 WWPUHBI Ny4Ka dox(Z), A (2): WnpunHbl dg,(2) 1 d;,(Z) nydka B nonepeyHbIX HanpasneHnax x n y
NPy NPoAoNLHON KoopAUHATE Z, paBHble y4eTBepeHHOMY KBaapaTHOMY KOPHIO N3 BTOPbLIX IMHENHBIX MOMEHTOB
pacnpegeneHmnsi NNOTHOCTM MOLLHOCTU (SHEPrMn) OTHOCUTENBbHO LeHTpouaa.

[TpyumMmevyaHNHs

1 bonee getanbHble onpeaenexHus npueegers B NCO 11145umn MCO 11146.

2 [Monoxenns NCO 11146 cnpaBeanmBbl NPUMEHUTENBHO K onpeaeneHnsmM n U3AMepPeHUsIM.

1) BTOPOro MOMEHTa WMPKUH NyYKa d ;, U dgy;

2) WWPWH Ny4Ka dx, VI dy’ » ONPeAensieMblX Kak HavMeHbLas LWMPKHA Wenu, KoTopas B LEHTPe Ny4ka npornyckaeT
U NPOLEHTOB NOMTHOW MOLWHOCTU (3Heprnn) (06bI4HO U = 86,5);

3) € 1UCNONb30BaAHUEM CKAHUPYIOLLEN LENWN LWWMPUH NMyYKa dx, g W dy’ .» PACCMaTPUBAEMbIX Kak pacCTOsIHME Mexay
NONOXEHUAMMU, r4e NIOTHOCTb NPONyLWeHHOW NIMTOTHOCTU MOWHOCTY yMeHblaeTcsa go 0,135k ,;

4) WWPUH Ny4Ka dx, ) U dy, j» OMPEeAensiemMblX KaK pacCTosiHUE MEXAY MNONOXEHUSAMU 3aTEMHEHUS NMPU JABUKEHU

PE3KOro Kpasi, NP KOTopbIX 3aTemMHeHne paBHo 0,84P n 0,16F;

2
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5) KOPPEITAUNOHHDbIX SGBMCMMOCTEF'I, YCTaHaBJIMBaKOWNMX COOTHOWEeHNA MexXay npunsoanMblMn pa3rinmdYHblMKU Olpe-
AelieHNAMN 1 MeTOAUNKaMW MSMEDEHMI;I LUNPUH.
3.2.5 aNNUNTUYHOCTb Ny4Ka (IKcueHTpUucurteT) & z) [e(z)]: NapameTp AnNs KONUYECTBEHHOW OLLEHKM

Onn3ocTn pacnpeaeneHuns B ce4eHnn C KOopanHaTOM Z K nnoLaamn Kpyra unv ksaapara, ornnmcbiBaeMblin popmy-
namMu:

d
3NNUNTUYHOCTL NyYKa &(Z) = d—“”’

oX
d2, —d> d .\
SKCLUEHTPUCUTET Ny4Ka e(z)—‘/ ; Y = 1 {dﬁy] =\/1—§2(z),
oX

cX
rAe HanpaBneHuWe X BbIGUparoT BAOIb MMaBHOW OCK pacnpeAeneHns, Takuto d , > d,,.

[Tpumevanune —Ecnne<0,5unm & >0,87, TO UMPKYNAPHO-CUMMETPUYHbIE pacnpeaeneHnsa MOXHO paccMmar-
pPYBaTb KaK Kpyrnble, a NPAMOYrosibHOro Turna — Kak KBagpaTHble.

3.2.6 nnowaab nonepe4vyHoro cevyeHusi nyyka A_(z):
A= ﬂ:d§/4 — A4 NydKa ¢ KpyribiM nonepeYyHbliM ceveHUeM;

As= m4d ;,d,, — AnsA nyyKa ¢ aNIUnTUYECKUM NonepeyHbIM CeHeHUeM.

3.2.7 acpchekTBHaAA nnowagb o6nyvYeHUs A;H (z): T1nowaab obny4YeHns B ce4eHnn nyyka ¢ KoopanHa-
TOWN Z, ANA KOTOPOU NNIOTHOCTb MOLLHOCTU (3HEPrn) NpeBbliluaeT NOPOroByH NIIOTHOCTL MOLLHOCTU (3HEeprun).

[TpumevyaHwmns
1 MapameTp pacnpocTpaHsaeTcsa He Ha nobble popmbl pacnpegeneHns. Hanpumep, ans pacnpegeneHnsa tmna

nonoro KomnbLa nnowanbs 3hPeKTMBHOro 06ny4eHns He oNpeaensioT Yepes WUPKUHLI NyYka d_, unu dgy.
2 CMm. onpegeneHne noporoBow NnoTHOCTU MOLWHOCTU (3Heprun) B 3.1.7.

3.2.8 adpcpekTUBHAA cpegHAA NMNOTHOCTb MOLWIHOCTU (3Heprumn) E(z) [H(2)]: TpocTpaHcTBEH-

HO-ycpeaHeHHoe pacnpeaeneHune NiNoTHOCTU MOLLHOCTM (3HEPrin) B ce4eHNN NyyKa ¢ KoopanHaTon z, onpee-
JIEHHOEe KaK B3BeLleHHOoe cpeaHee:

E (2)= AnT NS HeNpepbIBHOIO N3NTy4YeHUS;
Q
H (z) =—! — Ang uMnynbCHOro N3ny4yeHus.
!

[TpunmevaHne — En(z) 7 EnT(Z) (CM. 3.1.7) OTHOCHTCSH K pa3HbIM NapamMmeTpam.

3.2.9 nokasaTtenb NMOCKOCTHOCTU BepLUUHbI F,n(z): OTHoWeHUe cpegHen MMIOTHOCTU MOLLHOCTU

(3HEpPrumn) K MakcumMmanbHOM NIOTHOCTU MOLLIHOCTU (3HEpPrn) B pacnpeaeneHnmn B ce4eHUM Nyyka ¢ KoopanHa-
TON Z:

F(2)= i 0N HeNPepbIBHOIO N3NTy4YeHUS;
Emax
H
F(z)= —— A5151 UMIMYNIbCHOMO N3NYYEHNSI;
Hmax
0<F, <1.

[TpunmeyaHwue— [OnapacnpegeneHns NNOTHOCTU MOLWHOCTY (SHEPTUW), UMEIOLLETO naearnbHO NITOCKYHO BEP-
LLNHY, F“"l: 1.

3.2.10 oaHoOpOAHOCTL pacnpeneneHnsa NMOTHOCTU MOLWHOCTU (3HEepPruun) ny4ka Un(z): HopmMupo-

BaHHOE cpegHeKkBagpaTudeckoe OTKNOHEHUE NITOTHOCTUA MOLLHOCTU (3HEPrMn) oT ero cpeaHero sHadvyeHna B
cevYeHUn nydka ¢ KoopanHaToun z:

U, = Ei \/1] | [E(x,y)—E,°dxdy — ANsi HeNpepbIBHOTO U3MyYeHUS;
M

Al
1 1
U, = . \/A{] | |[H(x,y)-H, Fdxdy — Ans uMnyribCHOro U3ny4eHus,
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[TpumevyaHwmns

1 Un = 0 yKkasbiBaeT Ha NONHOCTbIO OAHOPOAHOE pacnpegeneHne, MetoLee NIToCKyo BEPLLUVMHY U BEPTUKATTbHbIE
Kpasi. U“n BbipaxatoT B JONAX UINMU NPOLEHTAaX.

2 [1pu nHTErpMpoOBaHNM NO NIowWaan nyvka mexay noporoBbIMu YPOBHAMM 3TO ONnpeaereHne no3BornseT Konn4ec-
TBEHHO OLLEHMBATL KPbIbsl MYHKOB NO CTENEHN X OAHOPOAHOCTU. [103TOMY M3MEPEHNA OQHOPOAHOCTU MOTYT ObITh BbINOI-
HEHbI AN PA3NUYHbIX YacTEN NOJNTHOIO NyYKa MOLWHOCTU (3Heprmmn) be3 cneunpuyveckoro onpegeneHns orpaHnyYnMBatoLLEN
anepTypbl UNM oTHeECEHNA K PopmMe nnu pasmepy pacnpeaenenus. Takum obpasom, UCnofib3ys YypaBHEHUS, MPUBOAUMBIE B
onpegenennsx 3.2.2 nnmn 3.2.10, MOXHO yTBEPXAATb, YTO NPU NCNoNb30BaHnM 3Ha4veHnn n = 0,385 % ObINno HangeHo, 4YTo
NYYOK UMEET OAHOPOAHOCTL pacnpeaeneHus NNOTHOCTU B CEYEHNN MOLLHOCTU (SHEPINKN) C KOOPANHATOWN Z, COOTBETCTBYIO-
LIYIO CPEAHEMY KBAAPATUYECKOMY OTKITOHEHUIO OT €ro CPeaHEro 3Ha4YeHus, pasHomy + 4,5 % 6e30THOCUTENBHO K hopme
pacnpegeneHusi, pasmepy u . n.

3.2.11 oaHOpPOAHOCTb NOBEpPXHOCTU NNATO Up(z) (4N4a pacnpegeneHns, MetoLero Nnpodounb ¢ NoYTHU
MNIOCKOW BEPLUNHOMN):

AE
U,(2) = ;WHM 0J151 HenpepbIBHOTO U3NYYEHUS;
mMax

) = AHewHM

U

plZ

ONst UMNYNbCHOrO U3Ny4YeHus,
Hmax

rae AEryygng [AH eyl — NonHaa wnpuHa Ha nonoBuHe Makcumyma (full-width at half maximum — FWHM)
nuKka BONn3un E,, o [Hyay] TMCTOrpaMmbl NAOTHOCTU MOLLHOCTU (3Heprun) N(E;) [N(H;)], T. e. yncna nonoxeHun,
onpeaenaemMblxX KoopamHaTamu (X, ¥), NP KOTOPbIX PErncTpUPYT AaHHY0 NNOTHOCTb MOLWHOCTU (3HEeprmn) E;
[H].

[TpumevanHme —0< Up(z) <1, Up(z)—> 0 no mepe Toro, Kak pacnpeaeneHne CTaHoBUTCH bonee NNOCKUM Ha
BEPLUUHE.

3.2.12 KpyTusHa cpe3a s(z): HopMmunpoBaHHas pasHOCTb Mexay 3 PEKTUBHbIMM NnoLaaammn obny4e-
HNS A’m(z) A AB,Q(Z) CO 3HAYEHUAMU MNOTHOCTU MoLHOCTU (3Heprum) Gonee 0,1E . (2)[0,1H, ,.(2)] ¥

0,9E,...(2)[0,9H . (Z)] COOTBETCTBEHHO:

) = A6,1(Z)—A6,9(Z),

S(z .

Ay 1(z)

0<s(z)<1.

[TpnmeyaHune—s(z)— 0no mepe TOro, Kak pacnpegeneHmne NNoTHOCTU MOLWHOCTU (SHEPTUIN) BAONb KOOPAW-

HaTbl X UNKW y CTAHOBUTCH BCe Dornee NpsAMoyronbHbIM. [lapameTtpbl £, En, Pn, A% F’ﬂ’ U’ﬂ N S NPOUNNIOCTPUPOBAHDI

PUCYHKOM A1 OAHOPOAHOIo pacnpeigelneHnd rijfiotHocTn MOWHOCTU 1O KOOpAnHaTe X B CeE4YEeHUUN INy4Ka C I{OOp,EI,MHaTOﬁ Z.

E(x)

PUCYHOK 1 — 306paxeHne oaHOPOAHOro pacnpeaeneHns NNoTHOCTU MOWHOCTU E(X) B 0OAHOM onpeaeneHnm
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3.3 anroputTMbl annpoKcUMaLnm pe3ynbTaToOB U3MepPeHUn

3.3.1 rpyb6asi annpokcumauua R: HopmmpoBaHHOe MakcuMaribHoe OTKITOHEHWE annpoKCUMUPOBaHHO-
ro TeopeTUYeCcKoro pacrnpeaeneHns oT U3MepeHHoro

f
Ej—Ej

ImMax

R_

?

EITI aX

roe ET— annpokcuMupoBaHHoOe TeopeTudeckoe pacrnpeaeneHme;
0<R<L1.

[TpumedvaHnwue—Ilomepe TOro, Kak R — 0, Ka4ecTBO annNpPoKCUMaLUM NOBbILLAETCH.

4 CuctemakoopAavHaT

LdekapToBbl KOOpANHATHI X, ¥, ZonNpeaendaroT OpToroHanbHble HanpaBneHUs B MPOCTPaHCTBe, CBA3aHHbIE
c cuctemomn ocennydka. Ocm x n y nepneHanKynapHbl 0CU Ny4dKa U CBA3aHbI C MonepevYHon NIOCKOCTLIO (CeYeH -
eM) nydka. MIsnydyeHue pacnpocTtpaHdaeTcd B4ob OCKU Z. Havyano ocu z coBnagaeT ¢ ONOPHOW NITOCKOCTbIO X—Y
n onpeaenaeTca NponsBoanTenem nasepa (Hanpumep, nepegHaa NNOCKOCTb ero kopnyca). 4Ana snnuntudec-
KX MYy4YKOB rnaBHble OCU pacrnpegeneHns coBnagarT ¢ OCAMU X U Y COOTBETCTBEHHO. B crnydyaax, korga rnas-
Hble OCW pacnpeneneHnsa MoOBEPHYThl OTHOCUTENbHO NMabopaTOPHOWM CUCTEMBbI KOOPAWUHAT, MPUMEHSIIOT
ykazaHus MCO 11146, pernameHTUpyloLLME NMOBOPOT HA asuMyTalbHbIA Yron ¢ B NabopaTopHOMN CcUCTeEME
koopauHar.

5 [lapameTpbl pacnpeaeneHus, NoNy4YeHHbIe NO pe3yrnbTaTaM U3MEePEHUN

B onpeageneHunsax, npuseaeHHbIXB 3.2.1—3.2.12, MHTerpans! A0MKHbI ObITh BLIMUCIEHbI MO BCEM CEYEH -
aM (X, ¥), ANA KOTOPbLIX E(X, V) > E,nT nnn H(x, y) > H,nT. JTanpolueaypa orpaHn4eHna npeaenos MHTErpupoBaHng
B MHTerpanax otnn4yaeTcda oT MeTOAUKN U3MepeHU ¢ orpaHndeHnem aneptypHou anadpparmoin 99 % MoOLLHOC-
TN (SHEPrun), UCNonb3yemMon and Bbl4NCNeHUS LUMPUH NyvYKka METOAOM BTOPOIro MOMEHTa, pernaMmeHTUpyemoro
NCO 11146.Nepeancnonb3aoBaHMeM nopora orpaHnyeHnsa HeodbxoaMmo NPUMEHUTL COOTBETCTBYIOLLEE BbIHU-
TaHne poHa U3 UsMepeHHoro curHana. B cootsetcTBmMuU ¢ npuMmedaHnemMm kK 3.1.7 oObIMHO 3Ha4YeHWe 1 BeIOUpatoT
TaKnUM, YTOOLI EnT 1% HnT cnerka npesbliWano Ny4yknm QOHOBOro WyMa NPpUemMHoO-yCUnMTenbLHOro YCTpoMUCTBa

BO BpeMs U3MepeHUN.

[TpnmedaHne—l10CKONbKY HA NPaKTUKE NasepHbIe MyYKN UMEKDT KOHEYHbIE Ppa3MeEpPbI NONEPEYHbIX CEYEHNN,
a NPUeMHUKN N3nydYeHnmn, npeobpasyouwme NnpocTpaHCTBEHHOE pacnpeaeneHmne NNOTHOCTU MOLWHOCTKN, 06nagatnT KOHEY-
HbIM NPOCTPAHCTBEHHbLIM paspeLlleHnem, ToO onpeaeneHns, NCNonb3yemsle Ans BblYUCIIEHUN B HACTOSAWEM CTaHZapTe,
OOJIKHbI cogepxaTb ANCKPETHbIE KOHEYHbIE CYMMbI, @ He nHTerpansl. OnpeageneHHble MHTerparnbl UCNOMb3YIOT, NOTOMY
YTO OHM BOoNee KOMMNAaKTHbI MO CPaBHEHUIO C CYMMAaMM, YTO SABNSAETCS 0OLWEN NPAKTUKOW NP PELLEHUN NOAODOHbBIX BONPOCOB.
Muhopmayms no npaktnieckomy BelIbopy NnpeaenoB nHTerpuposanHus cogepxmtca s 10.1.

6 lNpouenypbl annpokCcMMaUuU pe3ynbTaToB USMEPEHUN

[na cpaBHEHUA TEOPETUYECKOro N N3MEPEHHOro pacnpeaeneHnn npeanoduTuTeneH cneayoLwmm noaxoa
Mo CpaBHEHWUIO C METOAOM HaUMMEHbLUMX KBaapaToB™. [1pn namepeHUsaxX PUKCUpYIOT NATb NapaMeTPOoB: KOopau-
HaTbl LeHTponaa (X, y), WWMPUHBI NyYKa dg, 1 d g, 1 NOMHYI0 MOLLHOCTb (3Hepruto) P(Q) ny4ka. 9T napameTpbl
3aTeM UCNOJb3YIOT B KAYECTBE HauUNydLlen OLUeHKN ANA NMOoNoXeHUA LeHTpa, CTaH4apTHOro OTKIIOHEHUA UHOP-
MUPOBKU (NioLwab Nog KpUBOM) OTHOCUTENBLHO TeopeTUdecKkoro pacnpeaeneHuns E(x, y).

B kadyecTBe NpMMepoB A4 annpokcMmauim MoryT UCNONb30oBaThCd criegyowme yHKLMN:

——11‘*2”
El(x, y) = Ege 22

_ , Sl

| Ax =) Ay =L

0 1 d d
— 7 1 L cX k cy |
2nT1 (2!7] d GXd Gy B B

* Annpokcmmaunsa MeToaoM HaMMEHbLUMX KBaJpaToB NPUAAET paBHble BECA BCEM y4acTKam pacnpegenenus. Ins
MHOIMX pacnpeaeneHnm paBHoe B3BELWWMBAHNE ArS KPbINbEB U LEeHTPanbHOW YacTU HE COBCEM MOAXOAUT.
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8P
HdGXde |

rayccoBa: Korgan=1, Takuto E’{;—

cyneprayccoBa:kKorgan=2, 3, ...;
B 1!‘*2”
f.2n_. o
aoHaT v cynepaoHat: Ef(x,y)= E r'e ;
oAHopoaHasa (nnockad BeplunHa, UnuHapunveckas Unv npsiMmoyrofibHas ):

_P .
El(x, y)= E — ANs KoopAauHaT (X, y), B KOTopbIX E(x, y) > E+;
E(x, y) =0 — BO Bcex oCcTalnbHbIX YacT4aX pacnpegeneHus.
[1na annpokcMaL M ogQHOPOAHBLIX pacnpeaeneHnin cnegyeT Ucnosb3oBaTth 3HaveHne AL, nonyyeHHoe

0N U3MepeHHOoro pacnpeaeneHus.

[lonepe4Hble cevyeHUss N3MepeHHbIX pacnpeaeneHnin criegyeT annpokCUMNMpoBaTh C UCTMOSTb30BaHUEM
OoJHOMePHbIX hOpPM 3TUX TeopeTUYecKNX pacnpeaeneHui. Npun aTom AoIKHbBI ObITb 3adUKCUPOBAaHbLI JTUHEN-
Hble 1 a3MyTalbHble KOOPAUHAaTbl 3TUX MOoNepPeYHbIX CeYEHNI MyYKa.

7/ MeTtoanka U3aMepeHUU

B nepBylo ouepeab UIMepaT pacnpeaeneHne NioTHOCTU MOLWHOCTU (3Heprun) E(x, y) [H(X, y)] B ceve-
HAW C KOOPpAMUHATOW Z NyTeM pasMeLlleHNa NpUueMHMnKa NsfydyeHnsa ¢ 4oCTaToOuHO BbICOKMM NPOCTPaHCTBEHHbLIM
paspelleHneM HenocpeacTBeHHO B MnMy4dyke. YyBCTBUTESIbHYIO Nowagky rnpueMHuka nomMellaroT Hernocpe-
OCTBEHHO B CeYeHUM ¢ KoopaANHaToOU Z HopMalbHO K HanpasJieHUo pacrnpocTpaHeHna UsnyyveHna un ncnosib-
3YHOT NOAXOASALLYI0 ONTUYECKYHO CUCTEMY, NPOELUPYOLWYHO N30DbpaXKeHne NNOCKOCTU B CeYEeHUN C KOopANHaTOW
Z Ha NOBEPXHOCTb NpueMHuka. [Npn sTomMm HeobxoamMmMo, YTOOLI N3MepsieMoe pacnpeaeneHne NoTHOCTU MOLL-
HOCTU (SHeprun) ObINO cTauuoHapHbIM. [Ana n3nyvyeHUsa nasepoB C BPeMeHHbIMU PNyKTyaunamm cnegyet
MCMONb30BaTb YCPeaHEHHYIo NMOTHOCTb MOLWHOCTU (3Heprun). [locne npoBeaeHUA U3MepeHn Ha OCHOBeE
onpeaeneHnn, NpyueedeHHbIX B 3.2, BbIYUCAIOT NapamMeTpbl, XapakTepusywmne pacnpeaeneHue nioTHOCTU
MOLLIHOCTU (3HEPI 1) N3NTyYEeHUS.

8 lMoproTtoBKa K npoBeaeHU0 U3MepPEeHUN, BbIOOp N3MepuTenbLHON annapartypbl
N BCnoMoratTenbHbIX U3BMepUTerNbHbIX TPUHAANEXHOCTEN

8.1 MeToau4veckue ykasaHua

OnsanamepeHun pacnpeaeneHusa NNoTHOCTU MOLWHOCTM (SHEPTUK) Na3ePHbIX MYYKOB MOTYT ObITb MCMOMb-
30BaHbI NMtobble YCTPOUCTBA, obecnevnBaroLlLMe BbICOKOE NPOCTPAHCTBEHHOE paspeLlleHne U LMPOKUN pabo-
Y OManas3oH.

MeTtoaukn, obblMHO NpUMEeHAeMble O U3MepeHUn NpocTPaHCTBEHHOro pacnpeaeneHns niaoTHOCTA
MOLLIHOCTW Na3epHOro nyyka, BKNoYatoT B cebsa UCnoNb3oBaHUe 0AHOMEPHOro (MMHENKa) M ABYMEPHOro (MaT-
prLa) U3MepUTenbHbIX NpecbpaszoBaTenen C 3NeKTPOHHOU CXeMON 0BPpabOoTKU UX BbIXOAHbLIX CUTHANOB, CKaHU-
poBaHUe MUHXONOM NO OAHOW M ABYM OCAM, CKaHUPpOBaHWE NO OAHOWU OCKU LUENb UMK Pe3kKMM KpaeM,
nponyckaHne Us3ny4vyeHnsa CKBO3b BapbupyeMble anepTypbl (M3MepeHUa MOLLHOCTU B «KOBLUEY ), a Takke ABY-
MEpPHYI0 AEHCUTOMETPUIO NYTEM OTpaXXeHUa, priyopecueHUnn, pocopecUeHUMN U 3KCTTOHNPOBaHUSA NMIEHKMA.

8.2 oaroToBKa

OnTrU4ecKkne oCn NasepHOoro nyvka n U3aMepuTenbHON CUCTEMBI ACITKHbI ObITb KoakcunarnbHbl. ns 3Toro
Heobxoanmo 0becneunTb BO3MOXKHOCTb COOTBETCTBYIOLLEN HOCTUPOBKN SMEMEHTOB ONTUYECKOro Tpakra. Cne-
ayeT yboeauTbes, YTo Nodble BapmnaLmm HanpaBneHHOCTU NyYKa BO BpeMsi NpoBeaeHNUA USMEPEHNIN HE BNUSIKOT
Ha TOYHOCTb NMoJlydaeMbIX pe3ynbTaToB.

OnTUYecKne 3MeMeEHThI: AeNUTENN NMy4ka, ocnabutenun, NMH3bl NN 0O BLEKTUBLI — OOMKHbI ObITh YCTa-
HOBMEHBLI Tak, YTODObLI ONTUYECKME OCU NPOoXoaunn vyepes nx ueHtpbol. Cneayet nsberatb cucteMatnieckux
norpewHoctTen. OTpaxeHuda, BHellHNe 3aCBeTKU, TeNoBoe U3ny4vyeHne U KOHBEKTUBHLIE MOTOKU ABNAIOTCH
noTeHuManbHbIMU UCTOYHUKAMK MOrpeLlIHOCTEeNn.

[Tone 3peHnst ONTUYECKON CUCTEMBI AOMKHO NMONMHOCTLIO BKMOYATL B CEDS nonepevyHoe ceveHne nasep-
Horo nyudka. OrpaHuyeHue cevyeHUd nydka sa cueT gudppakyMoHHbIX NOTepPb He A0IMKHO nNpeBbIlWaTh 1 % NoNHoOW
MOLLHOCTW UM 3HEPrni.

[Tocne Toro kKak HaJvanbHble MPUroTOBMNEHUS 3aKOHYEHbl, He0DXOAUMMO OLIEHUTb NOMHOTY nonagaHus
Na3epHOro Nyyka Ha noBepxXHOCTb NpueMHuKa. Ana 3T1oro B ny4oK nepea KaxkgblM onTU4eCckmM KOMMOHEHTOM, a
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TaKke nepen camum NpUeMHUKOM U3NyYeHUS BBOOAT anepTypbl pasHbIX AMaMeTpoB. AnepTypa, KoTopas
yYyMeHbLUaeT MOLHOCTb Na3epHOoro nyyka Ha 5 %, AoimkHa MMeTb AnameTp, cocTasndawowmm 0,8 oT gnameTpa
anepTypbl ONTUYECKOro KOMMOHEHTA.

8.3 ObecnevyeHne HOpManbHbIX YCITOBUA USMEPEHUR

[ omkHbI ObITb NPeaANPUHATLI COOTBETCTBYOLLME MEPbl: MEXaHWUYECKasa N aKycTUYecKas 3almTa ycTaHOB-
KW, 3KpaHUpoBaHMe nabopaTopun OT BO3AENCTBUS BHELUHEro U3ydeHusl, TemnepaTtypHasa ctabunusaums
nabopaTtopun, NCNoNb3oBaHUeE ManoLyMALWNX YCUnnuTenen — Anga Toro, YTobbl obecnevyntb HA3KUIN YPOBEHb
OOMOSNTHUTENbHLIX MOrPeLHOCTEeN pe3ynbTaTta N3MepeHn.

Cnenyet ybeanTbea B OTCYTCTBUKM B aTMocdepe nabopaTtopun razoB UM NapoB, CrnocobHbIX NOrnowaTh
flasepHoe N3ny4yeHne U TeM caMbiM UCKaXKaTb Pe3yfibTaTbl U3MepeHUin NapaMeTPOB BbICOKOUHTEHCUBHBIX MyY-
KOB.

8.4 lNpueMHoO-ycUnuUTenbHble YCTPOUCTBA

MN3mepeHnsa napameTpoB pacnpegeneHns noTHOCTU MOLHOCTU (3Heprnn) TpebyoT MCnonNb30oBaHUS
n3MepuTenen MOoLHOCTU (3HEePrnn), UMerLLX BbICOKOE NMPoCcTpaHCTBEHHOE pa3pelleHne NpueMHuKa nanyde-
HUS Ha ANWHe BOJTHbI U3NyveHns nasepa. TOYHOCTb N3MEepeHniA HenocpeacTBEHHO CBA3aHa C NPOCTPaHCTBEH-
HbIM paspelleHnemM NpPMeMHO-YCUINTENbHON CUCTEMbI U OTHOLLUEeHMEeM curHamn — wym. Npu 3Tom ocoboe
BHUMaHWe crneayeT yaennTb paay cneumndpundecknx ocobeHHoCTen nsmepeHnin napaMmeTpoB pacnpeaeneHus
MMOTHOCTN MOLLIHOCTM:

- MOPOr HACbILWEHNS, OTHOLWLEHME CUTHaM — LWYM U NMIMHEWUHOCTb XapaKkTepPUCTUKM NpeobpasoBaHMs Npn-
EMHO-YCUNMUTENBLHOIO YCTPOUCTBA AOMMKHBI ObITh onpeAeneHbl N3 cepTudmkaTa Nponus3BoaAUTENS UNKU NYTEM
NPOBEAEHUSA UIMEPEHUA Ha ANHE BOJHLI NMAa3epHOro nanydeHus. Jliobasa cnekrpanbHas 3aBUCUMOCTb, HEMNKU-
HEWUHOCTb NN HEPABHOMEPHOCTL pacnpeaeneHusa YyBCTBUTENbHOCTU NO NPUEMHOM MOBEPXHOCTU NMPUEMHUKA
N3NYYEHNS NMOKaNbHO UNN Mo anepType ACMKHbI ObITb MUHUMU3NPOBAaHLI NN CKOPPEKTUPOBAHLI NOCPEACTBOM
KannMbpOBKMU;

- pabo4vunin gnanasoH NpMemMHmuKa U3nyveHunst AomkeH obiTb He meHee 100:1;

- Andgobecne4vyeHnsa NpMeMnemMoro NpocTpaHCTBEHHOIO paspeLleHus XXenaTtenbHo, YTobbl MaTpuLa Npu-
eMHW1Ka U3nyvyeHuns cogepkana He meHee 2500 nukcenen;

- cneayet y6eauTbCs B TOM, YTO NMIOTHOCTb MOLLHOCTW (3HEPrn) He NpeBbilaeT NOPOroBbIX 3HaYEHUI
NpW AaHHbIX AMHE BOMHbI U ANMTENBHOCTU UMNYIbCA, MPO3ALMX pas3pyLueHUeEM YYBCTBUTENbHOW NMOLWAAKA
NpUeMHUKa U3Ny4eHns;

- pernameHTupyemble UCO 11146 ana nsamepeHuin WIPUH Nnyvka METOAUKMN BapbupyeMon gnadparmel,
OBWKYLLErocd pe3koro kpagd (Hoxa ®Pyko) nnepemeliaeMou WLenn npurogHbl Takke Ans usMepeHumn pacnpeje-
NEeHNN NNOTHOCTU MUHTEHCUBHOCTM B NIOOOM CceYeHNM Ny4Ka C KOOPAUHATOW Z BOONb HAanpaBneHUs pacnpocTpa-
HEHUA N3NyYeHUS;

- MPpWY U3MepeHnax pacnpegeneHmsa NNoTHOCTM MOLHOCTN CKaHUPOBaAHNEM CeYEeHUS NTMHENKON NpUem-
HUKOB UM OAHOKaHAalIbHbIM MPUEMHUKOM C NMUHXONOM HeobxoaMmMmo obecneymnTb Ha Bce BpeMs BbiMONMHEHUS
M3MePEHN NPOCTPaHCTBEHHYIO U BPEMEHHYIO CTabUNbHOCTN NyYKa;

- NPU N3MepeHnsx pacnpeaeneHns NIOTHOCTU 3HEPTUM B CeYEHUN NyYKa UMNYIbCHOro nasepa Heobxo-
anmMo obecnevynTb cTabunbHOCTb M3MEPSAEMbIX NapaMeTPOB B TEYEHME NHTepBana Kak HenocpeacTBEHHO ANC-
KpeTusauun (CTpobnpoBaHus), Tak U 3aepPXXK1 cpabaTbiBaHNA cXeMbl 3anycka, npudem oba 3T napameTpa
[0OJDKHbI ObITb BHECEHbI B MPOTOKO MU3MEPEHNIA.

8.5 Ontunyeckasi cuctema hopMmmpoBaHuA Nnyyka, ocnabneHunsa n geneHmst UHTEHCUBHOCTU U3NY-
YyeHUA

Ecnu nnowagb nonepevyHoro cevyeHnsd nyyka npesbilIaeT Nnowaab YyBCTBUTENBHOM NOBEPXHOCTU MPU-
eMHUKa U3NyvYeHus, HeobXoanMMo NCNOMb30BaTb MNOAXOASILLYO ONTUYECKYIO CUCTEMY ANSl YMEHbLUEHWS NnoLla-
ON cedyeHus nydka, BNMUCbIBAaeMoW B nnowage YYyBCTBUTENbHOM MOBEPXHOCTU. sMeHeHUe yBenndeHUs
ONTUYECKON CUCTEMBI OOMKHO ObITb YUTEHO NMpK 0bpaboTKe pe3ynbTaToB USMEPEHUNA.

XapaktepucTukm 6esabeppalMOHHBIX ONTUYECKUX 3NEMEHTOB AOMKHbI COOTBETCTBOBATL BbiOpaHHOM
OnvHe BOJIHbI. 1119 YMeHbLLEeHUA NNOTHOCTU MOLWHOCTU (3HEePrm) Ha YyBCTBUTESTbHOW MOBEPXHOCTU MPUEeMHIN-
Ka U3TydeHnsa gornyckaeTca npuMmeHeHne ocnabutenen onTn4eckoro N3fy4yeHns — B TeX crydasx, korga Bos-
MOXXHbI NMpeBbilleHne pabovero (MMHENHOro) AnanasoHa NpueMHmnKa Unu 6IM3oCcTb K NOpPOory paspyLUleHns ero
4YyBCTBUTESIbHOW NoBepxHOCTU. JTtobble 3aBUCUMOCTU XapaKkTepUCTUK ocnadbutensa oT ANMHbI BOMHbI, MONSAPU-
3aLuun, yrna nageHusa nanyveHus, a Takke HenmMMHEeNHOCTb XapaKTepUcTUKN npecdpasoBaHnUAa UM HepaBHOMEP-
HOCTb pacnpedeneHna 4YyBCTBUTENbHOCTU MO MNOBEPXHOCTU TMPUEMHOro 3nemMeHTa [OOJSPKHblI ObiTb
CKOPPEKTUPOBAaHbI NPK KanmbpoBKe NpUeMHO-YCUNUTENTbHOrO YCTPOWCTRA.
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HuoguH N3 3aNnemMeHTOB ONTUYECKOMN CUCTEMBI HE A0IMKEH OKa3bIBaTb 3aMETHOI0 BIIMAHUA HA OTHOCUTENb-
Hoe pacnpegeneHue NNOTHOCTU MOLLHOCTU (3HEpPrnmn) B cedeHun nydka. [Npu npoeunpoBaHUM ceveHUs Ny4yka
Ha YyBCTBUTENbHYIO NMOLLAAKY NPUEMHUKA N3TYYEHUSA ONTUYECKON CUCTEMON crneayeT npn obpaboTke pesyrb-
TATOB U3MEPEHUN YUUTLIBATb BHOCUMOE €0 YBENMYEHNE UM YMEHbLLEHNE N30DpakeHus.

Cnegyet yoennTb BHUMaHME yCTpaHeHUIo BITMAHUA Ha pe3ynbTaThbl U3MepeHUn Taknmx 3 eKToB, Kak
oTpaXeHne Unn paccessHne CTOPOHHEro N3Ny4yeHnst BHELWHUMW 0D BbeKTaMin, a Takke SBNeHUA MHTepdrepeH-
LI, eCcn OHU BNUSAIOT Ha onpegdensaemMble pacnpegerneHnsa MOLWHOCTU (3Heprin) nasepHoro nsnydeHund. Han-
pUMep, NPU UCMOMb30BaHNU MaTPUYHBIX MTPUEMHUKOB TakMe NoXHble 3dpdpeKTbl MOryT BO3HUKATL NP HaNU4nm
BXOQHOro okHa. B aToMm cnyvae cneayet nMbo NpUMEHATb NPpOoTUBOOTPaXatolee nokpbitue, NnMbo n3baBUTLCH
OT BXOQHOIO OKHA.

9 BbIinonHeHue N3mepeHun

9.1 lNMoAarotoBka U3MepPUTENBLHOU YCTAaHOBKU

ECnnoTCyTCTBYIOT CneunanbHble YKasaHUa B cepTudukaTe nponussoguTend, To nasep U npuemMHo-ycunum-
TeNnbHOoe YCTPOUCTBO Nepeq Havyanom UsmMepeHU 40MMKHbI ObITh MPOrpeThl B TedeHne 1 4. YCNoBus skcnnyaTa-
LM Nasepa A0MKHbI COOTBETCTBOBATL YKa3biBaeMbIM €ro Nponu3BoguTenemMm.

[1pn cornacoeaHu grManasoHa BbIXOAHOIo cUrHana npuemMHuKa MsnydyeHnda n ero YyBCTBUTENbLHOCTU C
XapaKTepUCTUKaMMN 3IeKTPOHHON cXeMbl 0bpaboTKMU U peructpaunn nsmepuTensHou MHpopMaunn YpOBEHb
(POHOBOIC U3Ny4YeHNA A0OMKEH ObITb TAKUM, YTODLI NMPU NMONHOM NEPEKPbITUN NMyYKa Nas3epHOro N3nyyYeHus Bo
BCEX TOYKax ceveHusa ¢ koopanHaTaMin (X, y) MOXHO ObIITO perucTpupoBaTth LUYMOBOW curHan Eg(x, y) > 0 unu
Hg(x, y)> 0.

Bo nsbexaHue B3aMMHON KOMMNEHCaL UM NONMOXUTENbHBIX M oTpULaTeNbHbIX aMNNTYA LWYMOBBLIX CUTHa-
NOB NPU BbIMUCIEHUM NapaMeTpoB nNydka (CM. 9.3.2) HeobxoaUMMO UCKMIOYNTEL NodaBneHue npruemMHO-yCUnn-
T€NbHbLIM YCTPOUCTBOM OTpULLATENbHLIX MUKOB LLYMOBOIO CUrHana.

KosddnUMEHT yCUneHns aNeKTpoHHOW CXeMbl A0MKeH 0becnevnTb pexnum UsMmepeHnii B npeaenax sce-
ro NMHEeNHOro ydacTtka pabodvero gnanasoHa XapaKrepUcTuki npeobpasoBaHus. C NoMOLLbLIO ocnabuteneun
MHTEHCUBHOCTU U3Ny4veHUs (CM. 8.5) perynmpyroT YpOBeHb BbIXOOQHOIMO cUrHana 3nekKTpoOHHOU CXeMbl TakuM
obpa3om, UTOObI OTHOLIEHWE CUTHaN — WyM 6bino He meHee 100:1.

9.2 KanubpoBka NpueMHO-YCUNUTENbHOIo yCTPOUCTBA
9.2.1 lMNMpocTpaHcTBeHHasa KanuopoBKa

[1IpOCTpaHCTBEHHYIO KANMOPOBKY BLIMNOMHAOT NyTEM pasMelleHNs1 B CeYeHNN C KOOPANHATON Z Nepriex-
OUKYNSIPHO HanpaBneHUo pacnpocTpaHeHus nyyka gnadpparmMmel C TOHHO U3SMEPEHHBLIM OTBEPCTUEM UN NHODO-
o nepekpbiBakwlero ny4YoKk 39KpaHa C U3BECTHbBIMM  pasMepamMi OTBEpPCTUA WU U3MepeHUA
MPUEMHO-YCUINMUTESTbHBIM YCTPOUCTBOM €ro 3KBUBaANeHTHOro pasmepa. ['pyu ncnonb3oBaHUM NpoOMeXyTOUYHON
ONTUYeckou cuctembl Anst QOPMUPOBAHNSA N30DPaXKEHNS CeYeHNS C KOOPAUHATON Z Ha YyBCTBUTENBHOW NNO-
LLlagKke NpuemMHuKa nsnyvyeHnst pasmepel nperpaibl Ha Tpacce pacnpocTpaHeHuns nydka cnegyet BblonupaTb U3
cooDpaXkeHN nogasneHnsa andpakunm, 4To 4oCTUraroT Hagnexawwmm noadopom ONTUYECKOM CUMbI N paspe-
LIatoLLen cnocobHOCTU NpoeLupyowWwen oNTUYeCKoU cUcTeMbl. ECN YyBCTBUTENbHAA NOBEPXHOCTb NPUEeMHN-
Ka U3Ny4YeHUa pacnonoXeHa HenocpeaCTBEHHO B CeYeHUU C KoopauHaTou z, TO nepekpbiBarowasa nyvok
nperpaga B LUensax MUHUMU3aLMN KpaeBblX AUdppakUuMOHHBIX 3¢pdeKTOB A0/MKHA OblTb B CONPUKOCHOBEHUN C
YNOMAHYTOU NOBEPXHOCTHIO.

9.2.2 JHepreTnyeckasa KanudpoBKa

[Tpn HeoOXOAUMOCTU N3MEPEHNUIN aDCONIOTHBLIX 3HAYEHUX pacnpeaeneHnda NNOTHOCTU MOLLHOCTU (3HEeP-
rMN) 3HEpPreTUYEecKyo KanMbpoBKy cneayeTt HavaTtb ¢ perucTpaunm Npon3BonbHOro pacnpegenenns £/ (x, y)
[nnn H' (x, y)] c nocneayowmm BblYMUCNEHNUEM CYMMaPHOU B AaHHOM CevYeHUMN MOLLHOCTU P’ (3Heprun Q') no
popmynam:

P’ = j IE’ (X, y)dxdy — Ona HenpepbIBHbIX NTa3epPOB;

Q'= I j H' (x, y)dxdy — Ansa UMNynbCHbIX 1a3epos.

3ateM cpedCTBOM U3IMEPEeHUA MOLLHOCTU Na3epHOro UsnydeHusa (nasepHbiM BaTTMETPOM) UMK cped-
CTBOM U3MEPEHUN SHEePrMn nasepHoro n3nydeHusa (nasepHolM 4XKOYNIbBMETPOM) U3MEPST COOTBETCTBEHHO
NONMHYHO MOLWHOCTL P nnun aHepruio Q B nonepevyHoM cevyeHUn nyyka ¢ KoopanHaTou zZ. YCnoBus n metoguka
namepernn P n Q pernamentupoBaHbl MOK 61040 n ACO 11554, pesynbTataMmm KOTOPbIX CTAHOBSTCS abCco-
NMOTHBbIE 3HAYEHNA CYMMAapPHbIX A8 AaHHOro ceveHnsa P unu Q, no KOTopou onpeaensatoT abcontoTHLIE pacnpe-
neneHnsa CoOOTBETCTBYOLWUX NNOTHOCTEN, CnyXawWmx Ang KanmbpoBK NPUEMHO-YCUNTUTENbHOIO YCTPOMUCTBA:
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E(x,y)= ;E’ (X, ¥) — ONda HenpepbIBHbIX Ta3epoB;

Q
Hx.Y)= o

9.3 Perucrtpauua gaHHbIX U KoppeKuus wymoB (poHa)

9.3.1 O6OwWwue cBeaeHUA

[Tocne oTKpbITUA 3aTBOPa Nazepa (pasbrnokmpoBaHUd Nyyka) A0MKHO ObITh MONYYEHO U 3aperncTpupoBa-
HO U3MepeHHoe pacnpeeneHne NIIOTHOCT MOLLUHOCTU (SHeprun) E.....(X, ¥) [vnn H .. .(x, y)]. Ana nMmny-
NbCHBIX Na3epoB NNOTHOCTbL MOLWHOCTU E AoMKHa ObITh 3aMeHeHa Ha NNOTHOCTL aHeprn H. Ipn nsmepeHUsx
Ha MMMYNbCHLIX Nasepax Heodbxoanumo obecnevynTb MHTErPUPOBAHNE MOLLHOCTM Ha NMPOTAXXEeHUU BCen Anun-
TeNbHOCTU UMNYyNbCA.

B cooTBeTCTBUM C pasgenamn 9 n 10 gomkHo BbITb NpoBeaeHo no KpanHen mepe 10 He3aBUCUMbIX M3ME-
PeHU, a BOTYETE O NpoBeAeHUU UCNIbITAHUMU cnedyeT NPUBeCTU 3HavYeHUA M3MepeHHbIX BENMAYMH U BbIMUCTIEH-
Hble COOTBETCTBYIOLLME cTaHAapTHbIe OTKNOHeHUA. INns nasepHbIX NyYKOB, NPORUNINA KOTOPLIX PNYKTYUPYIOT
BO BpEMEHW, MOTYT ObITb BbINOMHEHBLI YCpeAHEHHbIE BO BpeMeHN MU3SMepeHNs pacnpegeneHnsa nytem ycpeaHe-
HUA Mo MeHblen Mepe 10 oTaenbHbIX peann3aunn £ .(X, y) [Mnn H . :(X, V)]

CurHansl, 3aperucTpupoBaHHbI KaK Epeas(X, ¥) (WM Hyeas(X, y)l, MOTYT ObITb NpeacTaBfieHbl CYMMOW
OBYyX YacTen: «KMICTUHHOro» pacnpegeneHnusa NnoTHOCTU MOLWHOCTU (aHeprin) E(x, y) [unun H(x, y)] B usmepge-
MOM My4Ke 1 BO3MOXHOIro HeoAHOPOAHOro Nona ooHa Egx(X, y), cO34aHHOro APYrMMN UCTOYHUKaMK, TaKUMU Kak
N3nyvyeHme CTOPOHHUX UICTOYHUKOB U N3NydyeHne, HapeaeHHoe caMUM NMPUEeMHUKOM:

Emeas(X: y) — E(X= y) T EB(X: y)

[1na koppekunn ooHa Npun M3MepeHnax napamMmeTpoB, onpegeneHHbiX B 3.2.3 1 3.2.4, cneayeT pyKoBOAO-
ctBoBaTbCA YkalzaHUAMUM NCO 11145 MNCO 11146. Korga namepgdatot napameTpbl Nyyka, npueegeHHble B 3.2.1
n3.2.2,atakkeB3.2.7—3.2.12, gonxHa ObITb NpUMeHeHa npoLeaypa KoppeKkunn oHa, 4Tobbl YyCTpaHUTL ero
BITUAHME B KPbINbSAX pacnpeaeneHus, CyLLleCTBEHHO NPOSABNSAIOLLErocs Npu BelYUCNEHUN UHTerpanos. Koppek-
L0 NPOBOAAT NYTEM BblYUTaHUA NONA poHa Unn cpegHero sHaveHns poHa n3 permcTpupyemoro curdana. ns
MPUEMHO-YCUNUTENLHOIO YCTPOUCTBA, MMeoLWero nNoCcToAHHbIM YpoBeHb poHa No BCeW nnowlagn YyBCTBU-
TeNbHOW NMOoLWAaaK1, MOXeT ObITb BHECEHA MoMNpaBKa Ha BblUMTAHWE cpeaHero ypoBHS poHa B COOTBETCTBUU
¢ 9.3.3. BoBcex apyrux cnyvyasix Heobxoaumo npoBoAnTb NOMHOE BblYUTaHUE Nnonst PoHa, Kak onmMcaHo B 9.3.2.

H' (x, y) — ANa UMnNynbCHbIX Na3epoB.

9.3.2 KoppeKuusa BbluuTaHuem nons cpoHa

C ncnonb3oBaHNEM TOM XKe U3MepUTENbHON YCTaHOBKM JOJTKHA ObITh BbINOMHEHa pernctpaLus « TEMHO-
BOro U3obpaxeHusi» nond poHa Eg(x, y) HenocpeACTBEHHO Nepen nonyyYeHnemM «nonsi curHanay, xapakrepu-
3yloLero pacnpeaeneHne nNioTHOCTU MOLWHOCTU (3Heprnun). [lnsa HenpepbIBHbIX Na3epoB Ny4oK JoJKeH ObIThb
nepeKkpbIT 3aTBOPOM B MECTe, rAe Ny BbIXOAUT U3 Kopnyca nasepa; aAnsa UMNynbCHbIX Ta3epoB NofyyYyeHne gaH-
HbIX MOXeT ObITb MPOBEAEHO NPU OTCYTCTBUMX 3arycka MMNyrbea.

C ncnonb3oBaHWeEM BblMUTAHUA NONA PoHa CKOPPEKTUPOBAHHOE pacnpefeneHne onucbiBaeT Bblpa-
XeHune

E(X, ¥) = Emeas(X: ¥) — EB(X, ¥).

[TpnmeyaHune — B cnyyasix, korga Ha NPUEMHUK NONagaeT NEPEMEHHOE BO BPEMEHN OCTATOYHOE OKPYXKato-
Lee U3ny4yeHne, KOTOpoe MOXET UCKA3UTb pe3ynbTaTbhl, U3BMEPEHUS Nnonst PoHa 1 curHana AomXHbl ObiTb BbIMONTHEHbI
nocneaoBatenbHO BNN3KO Apyr K Apyry no BpemeHwn. Ans uMnynbCHBIX UMM HENPEPLIBHLIX NMA3epoB € ObICTPOAENCTBYHO-
UM 3aTBOPOM 3TO MOXET ObiTb AOCTUTHYTO C UCMONb30OBAHMEM MOMEPEMEHHO YepeayLWMXCa UMKNOB paboThl NpUem-
HO-YCUINUTENBbHOIO YCTPOUCTBA B COYETAHMU C BblUMTAHMEM HDOHA B peanbHOM PEXUME BPEMEHMW.

B pesynbTaTte BblYUTaHUA QOHA B CKOPPEKTUpOoBaHHOM pacnpeaeneHnmM NNoTHOCTU MOLHOCTU (3Heprn)
MOTYT BO3HUKHYTb OTpULIaTelbHbIE 3HAYEHUS LIyMa. TN oTpULLaTeNbHbIE 3HAaYEeHUA A0IMKHBI ObITb BKMHOYEHb
B nocneayrouwme pacyeThl, AN Toro YTodbl CKOMMNEHCUPOBATL KaK NMONOXUTENbHbIE, TaK U oTpuLaTeNbHbIE
aMmnnNnuTyabl LLYMOB.

BeluntaHue nongd ¢gpoHa He Bcerga npuBoauT K cMeLlleHUio Hyneson NHn. daxe manble cMmelleHUd
HYNEeBOW NMTMHUN MOTYT NMPUBECTU K OONbLLUM NOrPeLLIHOCTAM B pacyeTe NapamMeTpoB, XapaKTepusyoLwmnx nsme-
PeEHHOE pacnpegeneHne nNIoTHOCTU MOLLHOCTU (SHeprn). Cneayet no3aboTUTbCs 0 MUHUMK3ALUN NMOrpeLLl-
HOCTeW, CBA3aHHbLIX CO cMelleHneM HyneBou nuHum (cm. 10.2).
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9.3.3 Koppekuusa BbluMTaHUEM cpegHero 3HavyeHuA poHa

Ona npnemMHo-yCUnnTenbHbIX YCTRPOUCTB, MMELLMX NOCTOSIHHBIXM YPOBEeHb dOHAa Mo BCen YYBCTBUTEb-
HOW NOBEPXHOCTU NPUEMHUKA, MOXXHO NMPUMEHATb KOpPeKUMo U3MepeHHOro pacrnpegeneHns BbluUTaHUEM
cpegHero ypoBHSA (poHa.

CpedHUN ypoBeHb pOHa NMPUEeMHUKA EB No NOBEPXHOCTU ero YyBCTBUTENbLHOWU NNowagku nonyvaroT
nyTeM perncrtpaunn n ycpeaHeHus no kpamHen mepe M > 10 otaenbHbIX peanu3aunn pacnpeaeneHmnsa oHa

Eg(X, y):

Eg ZZEBy:

:—11 1

rae N — nonHoe 4Yncno oTaenbHbIX ToYek (X, ) Ha YyBCTBUTENbHOM nnowagke npueMHmuka nanydeHus, ang
KOTOPbIX 3aperncTpupoBaHbl gaHHbIE.
[Tpn ncnonb3oBaHWUX BblYUTAHUA yCpeaHEeHHOro ooHa CKOppeKkTUpoBaHHOE pacnpegerneHne on1ucebiBaeT
Bblpa)XeHune

E(x, y) = Emeas(xﬂ y) — EB.

10 O6paboTKa pe3ynbTaTOB U3SMEPEHNIA

10.1 BbiGop u onTMMU3aLUA npeaenoB UHTErpupoBaHUA

HacTodawune ykasaHnsi IpUMeEHA0T NPy BeIDOpE NpeaenoB MHTErPUpoBaHUs, MCMONbE30BaHHOMO NPU OnK-
CaHUM NapamMeTpoB pacnpeaeneHns NMoTHOCTU MOLWHOCTU (3Heprun), onpegeneHHblX B 3.2.1 1 3.2.2, a Tak-
Xe 3.2.7—3.2.12. YKazaHus, KOTopble pacrnpoCcTpaHsoTCAa Ha napamMeTpbl, onpegeneHHble B 3.2.3 1 3.2.4,
coaepxatcaBNCO 11145 M NCO 11146.

B npegenax aonyctumonHeonpeaeneHHoOCTU U3MepPeHNN pe3ynbTaThl BEIYUCTIEHUMM NAapaMeTPOoB, XapakK-
TepUsyrLWKMx pacnpeageneHmne NNOTHOCTU MOLLHOCTU (SHEPIrnn), ACTKHbI ObITb HEYYBCTBUTENBbHBI K BIDPaHHO-
MY TMOPOroBOMY 3Ha4YeHU0 1, MWCMONb3yeMoMy nMpu KU3MepeHUax. HeuyyBCTBUTENbHOCTb pe3ynbTaToB
BbIUMCIIEHUW K YCTAaHOBKE NMOPOroBoro 3HaveHus £ nT WK H o7 AOIDKHA ObITb NpOBEpeHa NUSMEHEHNAMU 3HaYe-
HUAM HA 5—10 %, Hanpumep, not 0,01 4o 0,011 c nepecquOM MMEIOLLIMX K 3STOMY OTHOLLUEHWE napamMeTpoB.
EcnunnonyvatoT oTnnume donblue, Yem AonycTMmast HeonpeaeneHHOCTb U3MEPEHUS, TO ANA BbIMACNEHWN A0-
)KHO ObITb BbIDpaHO Apyroe NoporoBoe aHayveHume.

DTy npoueaypy cnegyet NoBTOPATh, Noka He DydeT HanaeHo NoporoBoe 3HaveHue 1, Ans KOTOpOoro
BbIYUCNEHHbIE NapaMeTpbl CTabunbHbl. Tak Kak Bce napamMeTphl, onpeaeneHHble B 3.2.7, 3.2.9—3.2.12, Heuvy-
BCTBUTENbHbI (MHBApPUAHTHLI) K 3HAYEHWNIO MOLLHOCTU (3HEePrMn UMNynbca) nasepHoro Usny4vyeHust, MCNonb3ye-
MOT0 NpU N3MepeHunn pacnpeaeneHns NNOTHOCTUA MOLLHOCTU (3HEPrn), NpUroaHoCTb ANd UsMepeHuU 4aHHOro
nasepHoro BatTtMeTpa (XoynbMeTpa) MOXeT ObITb NpoBepeHa nNyteMm U3MeHeHWn cTeneHn oaHoPOAHOCTH
pacnpeneneHna P(Q) B nonepevyHoU NNOCKOCTU X, ¥ B CEYEeHUN C KOOPAUHATOWN Z U NMPOBEPKN COXPaAHHOCTU
BHOBb pacCcYMTaHHbIX 3Ha4YeHUW B Npeaenax agonycTtumMon HeonpeaeneHHOCTH.

Hanpumep, 4O0MKHO BbITb NPOBEPEHO, YTO OTHOLUEHNE = PT/P (Mnu QT/Q nMeeT 3HaveHne, bnnsKoe K
eanHuLE, U ocTaeTcsl CTabUNMbHbIM NPU MalblX U3BMEHEeHUAX (Ha ~ 20 %) MOLLHOCTU (3HEprum uMnynbca) B ceve-
HK z. CpaBHUBasA CO 3Ha4YeHUAMN P(Q), UsMepeHHbIMW OTAENBHO KanndbpoBaHHbLIM M3MEPUTENEM MOLLIHOCTU
(3HEeprum) nydka, noMeLleHHbIM B Ce4YeHUN Z, MOXKHO NMPOBEPUTb KOPPEKTHOCTb 3HAYEHUSA 1, UICNONTb30OBAHHOIO
anga BbluMcneHna P (Qn) [TpoLeaypbl NPOCTPAHCTBEHHOW N 3HEPreTU4eckon KanmbpoBOK NPUEMHO-YCUTMN-
TE€NbLHOro YCTpoUCcTBa onmcaHbl B 9.2.119.2.2.

10.2 KoHTponb 1 onTuMn3aLma Koppekuum BlMAHUA WymMoB (hoHa)

CKOppeKTUpoBaHHbIe pacnpedeneHnst NMoTHOCTU MOLLHOCTU (BHEeprMn) cneayeT UCNoNb3oBaTh AN
BbIYMUCIIEHUS NapaMeTPOB, onpeaeneHHbIX B 3.2. Bapnauusamy noporoBoro 3Ha4veHua crnegyeT NpoBepUTh, UTO
ycpeaHeHHbIN OH COOTBETCTBYIOLLMM 0bpaszomM 0OHyNeH KU NapamMeTpbl, XapakTepusyroLine pacnpeaeneHue
MANOTHOCTU, AOCTATOYHO CTabUbHbLI MO OTHOLIEHUIO K 3TUM BapuaLusim.

[TpaBUNLHOCTL NpoLeayp KoppeKkUunn, UCNonb3yemMblX AN BblHMUTaHUA Nons gpoHa Unn ycpeaHeHHoro
¢poHa, gomkHa bbITb NpoBepeHa nameHeHnem o1 S % Ao 10 % ycTaHOBMNEHHbIX 3HAaYeHUA E T ANV H_runepe-
CUYeTOM NapamMeTpOoB, KOTOPbIe XapaKTepusyoT pacnpegeneHue ninoTHOCTUA MOLLHOCTA 3Heprvw| 1Ecnm npw
9TOM NoNy4veHa pasHula, npesbillatollas AoNyCTUMYHO HeonpeaeneHHOCTb U3MEPEHUI, TO MOXET ObITb HEOD-
XxoaumMa AononHuTenbHad onTUMKUsalna Koppekuun ¢goHa. B npegenax gonycTUMoU HeonpeaeneHHOCTU
pe3ynbTaThl BEIMACNIEHUN NAapaMeTPOB, XapaKTepuaylLWnx pacnpeaeneHne NnoTHOCTU MOLLHOCTU (SHeprn),
OOMKHbI ObITb HEYYBCTBUTENMBbHBI K BEIDPaHHOMY 3Ha4YEHUI0 nopaora, UCNoNb3yeMoMy Npu U3MEPEHUSAX.
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11 lNpoTOoKON N3MepeHnU

PesynbTaTbl U3MepeHUA A0MKHbI ObITb 3aperMcTpupoBaHbl U coaepXaTb crneaytoLwyo MHopMaLuio:
HanmeHoBaHMe opraHusaunn, BeINONMHABLLEN UCTIBITAHUA (M3MepeHNs )

[aTa N.0. Pamunnunga onepaTtopa

a) cBefeHUd o nasepe U ero napaMeTtpax npm UCNbITaHUAX (M3MepPeHUAX)

Tun nasepa [TpoussoanTEnNL
Moaenb CepUunHbin HOMep
OnnHa(bl) BONH(bI) [Monapusauna
HenpepbIBHLIN CpeaHaa BbixogHad MOLWHOCTb
MMNYNbCHLIN CpeaHaa BbiXxoaHad MOLWHOCTb YacToTa cnegoBaHUA UMNYNbLCOB
JHEeprusa nMnynbca OnutenbHOCTL MMNyNbCa
[TapameTpbl anepTyp.l [1povas nHpopmaLns

b) reomMeTpua nposeaeHUA UCNBLITAHUN (U3MEPEHUN)
BbiOOPp ONopHOM NMOCKOCT

Bribop nabopaTopHOnN cUCTeEMbI KoopauHat X', y', z’

[1TNOCKOCTE MEeCTONONOXeHUS NMPUNEMHO-YCUJTNTEJIbHOTO YCTDOIZCTBEI OTHOCUTEJIbHO 0I'I0pHOI7I NJTOCKOCTHU

C) NPpUeMHO-YCUNUTENbHOE YCTPOUCTBO

Cnocob perucrpauun [TpeMHUK nanyvyeHus Cneuudnyeckme cBoOUCTBa
npueMHUKa n3anyvyeHusn
MaTpUiHbIA NPUEMHUK CCD (MN3C) CnekTpanbHaga 4YyBCTBUTENbHOCTb
C Kamepon
Bapbupyemaa gnadgpparma CID (npnemMHUK ¢ nHXxekumnen [lpoCcTpaHCTBEHHOE paspelleHne
3apsaaa)
NBVKYLLIMACA Pe3KUIA Kpall KpemHueBbIn anoa [lnowaab NnpUemMHon Nnowaakm
(HOX PyKO)
CKaHUPYHOLWNIA MNHXOI [Mnpo3neKkTpuK Pabouynn gnanasoH
CkaHupyowas wenb PbS BuaukoH OTHOLWIEeHUe CUrHan-wym
LLlenb nepemeHHON LWAPUHDI [TnposnekTpnuieckmn BUONKOH Lar auckpeTnsaunm
Opyron (ykasaThb) Tepmonapa Bpem4a nsmepeHmua B 0gHOU ToUKe
[TMpO3nNeKTpnUIEeCcKn Bpemsa nsmepeHuss npodpuns
KOYNbMETP MyyKa
KanopumeTp Yncno 3aperncTpupoBaHHbIX
MMMNYNbCOB

Opyron (ykasaTb)

11
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d) onTn4yeckune anemeHTbl

q)OpMI/IDYI-OLLI,aFI NMYHOK ONTUHECKAA CUCTEMA MexXAdy CEHEHUNEM C KOOpﬂ,I/IHaTOIZ Z N TNMPUNEMHMNKOM U3JTyHE-
HUA

KoappuuneHT yBEMMYeHUS ONTUYECKOU CUCTEMB, opMUpYOLLIEN n3odpaxeHme

KoathdunumeHT ocnadbneHuns

KoaspprumeHT oTpaXkeHus pacllennTtens nyyka

Cnepgytolume napamMmeTphl yKasblBatoT Mo TpedoBaHUIO NONbL30BATENS:
€) noporoBas YacTb, UCNONb3yeMas NP U3MEePEeHUAX N =

f) MOLWHOCTL (3Heprua) ny4vyka B cpeAHee 3HaYeHuUe CTaHOapTHOEe OTKNMOHeHue
ceYeHuu z

MowHOCTbL Ny4yka P
OHeprusa nyydka Q
S PeKTUBHAS MOLLHOCTb MyYKa Pn

OpchekTrBHAA dHEPrUs nydka Q,

g) cpeaAHAA NNIOTHOCTb MOLHOCTU (3HEepPrun) B CeYeHUn z

CpeaHAda NNOTHOCTb MOLLHOCTW Erl
CpedHAs NNIOTHOCTb 3HEPrn Hn

h) nonoxeHue nyvka B ceMeHUU Z cpeAHee 3HavyeHue CTaHOapTHOe OTKIIOHeHue
[lonoxeHne MakCUMyMa (X nay: Ymax)
[TonoxeHune UueHTpounaa (X, y )

i) adbdhpekTUBHbIE pasmMmepbl Ny4Kka B cpegHee 3HaYeHUe CTaHOAapTHOe OTKINOHeHue
CeUYEeHUU Z

A3MYyTanbHbIN Yron ¢
LLnpuHbl dgy, dg,
[1nolwaab nonepe4YHoOro ceveHns nydka A

Obny4yaemasa nnowaab Af]

J) bopma ny4yKka B ceYeHUU z cpeAHee 3Ha4vYeHue CTaHAapTHOe OTKNOHeHuUue
SNNUNTUYHOCTL &

OKCLEHTPUCUTET €

daKkTop NNOCKOCTHOCTW Fn

OQHOPOAHOCTL Un

OgHopoAHOCTL NNaTo Up

H0Na MOLLHOCTK (3Heprun) 1,

KpyTusHa cpesa s

KayecTBO annpoKCUMUPYIOLLETQ
pacnpegeneHuna:

[pybas annpokcumauuns R

K) AaHHble pacnpegeneHus

[daHHble AOTKHBI ObITh NpeacTaBeHbl B U3OMETPUYECKON (FrpadmK NonepevyHoro ceveHus ) nnu tabnnd-
HOW bopMe anga pacnpegeneHna NoTHOCTUA MOLWHOCTU (SHEPrnun) nNo KpanHen mepe no AByM BblaeNeHHbIM
ocaAM (NpeanoyYTUTENLHEE Mo rMaBHbIM OCSIM), ACJTKEH ObITh yKa3aH LLleHTpoua pacnpeaeneHns B Ce4eHnn Z.
[aHHbIe O0MKHBI ObITh NpeacTaBneHbl NOCNe COOTBETCTBYHOLWEro BblYUTaHNUA poHa, HO Be3 NoporoBoro orpa-
HU4YeHUs. [NoporoBoe 3HavYeHne A0MKHO ObITh YKa3aHo B AaHHbIX pacnpeaeneHus.
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[MpnnoxeHwve A
(cnpaBo4HOe)

CBeAeHUA 0 COOTBETCTBUMU CCbINMTOYHbLIX MeXAYHapOoAHbIX CTAHAAPTOB CCbINTOYHbIM
HauuoHanbHbLIM cTaHAapTaMm Poccumnckon Pegepaudnmn

Tabnwuua A.1

OBo3HavYeHne CCbINMOYHOro CTeneHb OBbo3HaveHne n HaMMeHOBaHWE COOTBETCTBYIOLLEro HaUMOHAaNBHOIoO
MEXOYHAPOAHOro cranaapra COOTBETCTBUSA cTaHaapTa
NCO 11145:1994 — *
NCO 11146:1999 [OCT P WNCO 11146-1—2008 Jlazepbl n nasepHble yCTaHOBKU (CUC-

TemMbl). MeTogbl N3MEePEHA LUMPUH, YITIOB PACXOaUMOCTU U KO-
PUUNEHTOB pacnpocTpaHeHns rnasepHbiX nydkoB. Yacte 1.
CturmaTtunyeckme (roMmoueHTpudeckne) n crnaboacturmarnyeckme
Ny4KU

[OCT P WNCO 11146-2—2008 Jlaszepbl n nasepHble YCTAaHOBKM (CUC-
Tembl). MeTogbl N3MEPEHMI LUMPUH, YITIOB PAcXOaNMOCTN U KO3M-
MOUUNEHTOB pacnpoCcTpaHeHns rnasepHbiX nydvkoB. Yacte 2.
ACTUrMaTUYECKNE MYYKU

[OCT P WNCO 11146-3—2008 Jlaszepbl n nasepHble YCTAaHOBKM (CUC-

Tembl). MeTogbl N3MEPEHUI LUMPUH, YITIOB PAcXOaNMOCTN N KO3MD-
MOUUNEHTOB pacnpocTpaHeHns nasepHbiX nydkoB. Yactb 3.

CobCcTBEHHAsA U reoMeTpuyeckasl Knaccupukaums nasepHbIX nyu-
KOB, cneunduka nx pacnpoctpaHeHus n MeTOAUKN N3MEPEHNN

NCO 11554:1998 IDT [OCT P NCO 11554—2008 OnTtnka n potoHunKa. Jlazepsl u
NasepHble YCTAaHOBKKU (CUcTeMbl). MeToab! UCMNbITAHUW NA3EPOB U

N3MEPEHUN MOLLHOCTU, SHEPIUN N BPEMEHHbIX XapakTepPUCTUK
NAa3epHOro Ny4ka

IDT

MOK 61040:1990 — ¥

* COOTBETCTBYIOLWMN HAUMOHANbHbIN CTaHAAPT OTCYTCTBYET. 10 ero yrBepxgeHnsa pekoMmeHayeTcs NCnonb3oBaTh
NnepeBoq Ha PYyCCKUN A3bIK 4aHHOIo MexayHapogHoro craHgapra. [lepesog 4aHHOro MexayHapogHoro ctaHgapra Ha-
xoantcsa B PegepanbHOM MHPOPMALUMOHHOM (POHAE TEXHUYECKUX PEernameHToB U CTaH4apTOB.

[TpnmedaHune—B HacToawen Tabnuue NCNonNb30BaHO cneayolee ycnoBHoe 0b603HauYeHNe CTENEHN COOT-
BeTCcTBUA: IDT — naeHTnYHbIE CTAaHOAPThI.
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YOK 537.872:006.354 OKC 31.260 135

KrntoyeBble crnoBa: nasep, nasepHble YCTaHOBKW, NTa3epHOoe U3NyvYeHune, U3MepeHne, MeToamnka namepeHun,
pacrnpeaeneHne nNioTHOCTU MOLLHOCTN (3Heprnn), AnameTp ny4ka, pacxo4uMOocCTb ny4ka, koaddnuumeHT pac-
NpocTpaHeHUa ny4vka
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