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MpeancnoBue

1 NOArOTOBJIEH OTKpbITEIM aKLMOHEPHbIM 06LLECTBOM «Hay4HO-uccnenosaTenbCkuin LEHTP KOHTPO-
NnA U ANarHoCTUKKU TexHuyeckux cuctem» (AO «HWLL KO») Ha ocHOBE COBCTBEHHOrO ayTEHTUYHOIO NEpeBoaa
Ha PYCCKUI SA3bIK aHTT0A3bIMHOW BEPCUN MEXOYHAPOLHOM0 CTaHAAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckuM KOMUTETOM Mo ctaHagaptusauyun TK 125 «lpumeHeHne cTatuCTUY4ECKnX me-
TOLOBY

3 YTBEPXJEH 1 BBEAEH B OENCTBUE Mpukasom denepanbHOro areHTCTBA N0 TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 6 oktabpsa 2015 . Ne 1471-cr

4 Hacrosiwmin ctaHaapT MAEHTUYEH MexayHapoaHoMmy ctaHgapty MCO 11843-6:2013 «CnocoGHocTb
obHapyxeHus. Yacte 6. MeTogonorua onpeaeneHuss KpUTUYECKOro 3HaYEHNA U MUHUMAIIbHOrO OBHapyXu-
BAEMOr0 3Ha4YeHUsi C NPUMEHEHWEM annpokcumauun pacnpegenenus NyaccoHa HOpMarbHbIM pacnpeaene-
Huem» (ISO 11843-6:2013 «Capability of detection — Part 6: Methodology for the determination of the critical
value and the minimum detectable value in Poisson distributed measurements by normal approximationsy,
IDT).

HaumMeHoBaHWe HACTOALLEro CTaHAapTa M3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKA3aHHOMO Mexay-
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5 BBEJEH BINEPBbIE

lpasuna npumeHeHus Hacmosweao cmaHlapma ycmaHoeneHubl 6 FOCT P 1.0—2012 (pasden 8).
Unpopmayusi 06 USMEHEHUSIX K HacmosweMy cmarnOGapmy rnybrukyemcs 6 exe200HOM (10 COCMOSIHUIO Ha
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mexkem Uu3MEeHeHull U ronpasoKk — 8 EXEMECSYHOM UHPOPMAaUUOHHOM ykKaszamerne «HayuoHarnbHble
cmanOapmbl». B criydae nepecmompa (3aMeHbl) uru OmmMeHbl Hacmosiueao cmaH0apma coomeememeyrouiee
yeedomneHue 6ydem ony6brukosaHo e bruxaliuiem 8biyCKe eXeMecsI4H020 UHGOPMaUUOHHO20 yKasamensa
«HayuonanbHble cmaHOapmbi». Coomeemcemaeyiowjas UHgopmayuss, yeeOoMIeHuUe UmeKcmbl pasmewaromes
maioke 8 UHGhopMayuoHHOU cucmeme obuie20 osb3oeaHusi — Ha oguyuarnbHoMm calime ®dedeparnbHo20
aseHmemea 1o MexHUYEeCKOMy Pe2ynupoeaHuio u Memporoauu e cemu ViIumepHem (www. gost.ru)
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BBeneHue

B npubopax pasnuyHoro Tuna ans oGHapy>KeHWs CUrHanoB YacTo UCNOMb3YOT MeTOA NogcHeTa UMMy b-
COB (AaT4YuK PEHTIeHOBCKOW, 3NEKTPOHHON U MOHHOM CNEKTPOCKONWM, TakMe Kak PeHTreHOBCKUe andpakTto-
METPbIl, PEHTrEHOBCKNE OryOPECLIEHTHbIE CMEKTPOMETPbI, PEHTIEHOBCKME (POTOINEKTPOHHbLIE CNEKTPOMETPbI,
0>KE-3rEeKTPOHHbLIE CMEKTPOMETPLI, MAaCC-CNEKTPOMETPLI BTOPUYHON MOHW3ALMW, XPOMATOMACCNEKTPOMETPbI
u ap.). B aTom crny4yae curHanbl COCTOSAT M3 Cepun UMMYSbCOB, NOABNSAOLLMXCS CrydaiHbiM 06pa3om yepes
HeperynapHble MHTepBarnbl BpeMeHu. [nsa ux onucaHusa MOXeT ObITe NpUMeHeHo pacnpeaeneHue Myaccoxa,
a MEeToA0N0rns onpeaeneHns MMHUManbHoro 06HapyXMBaemMoro 3Ha4eHMss MOXeT ObITb BbiBEAEHA C NpuMe-
HEHUEM CTAaTUCTUYECKON TEOPUN.

OnpeaeneHne MUHUMaNbLHOrO OGHapPYXMBAEMOrO 3HAYEHUS MHOTAA BaXKHO B NpakTuyeckon pabore.
3710 3HaueHne 06ecneumBaeT KpUTEPUIA NPUHATUA PELLIEHUs, KOTAA «CUrHan He oBGHapy)KeH WU Korga cur-
Han 3Ha4YMMo oTnmnyaeTca ot poHoBOro wymay [1—38]. Hanpumep, 310 BaXHO, KOraa Uamepsiemas BEnuuu-
Ha NpeACTaBnsAeT OnacHbLIe BELeCTBa MNU NOBEPXHOCTHOE 3arpAsHEHne NoMynpOBOAHUKOBLIX Marepuanos.
OrpaHun4eHuns Ha onacHble BELLECTBA YCTaHaBAUBAIOT NPeAenbl UCNONb30BAHUA LLIECTU ONACHbLIX MaTepuarnos
(LuecTuBanEeHTHLIA XPOM, CBUHEL,, PTYTb, K8ZAMUIN U OrHE3ALMTHLIE areHTbl, nepGpoMoandeHun) B NpoOn3Boa-
CTBE 3MEKTPOHHbIX KOMMNOHEHTOB M COOTBETCTBYIOLLUMX TOBAPOB, NpogasaeMbix B EC. [Ins npoBepkn Mcnorib-
3YI0T cneupmanbHble Npubopsbl. PeHTreHoBCkue (hryopecLeHTHbIE CNEKTPOMETPbI U rasoxpomarorpaduyeckue
MacC-CrneKkTPOMETPbI IBASIOTCA TakMumMu npubopamu. PeHTreHoBCKkUe AnppakTOMETPbl UCNONbL3YIOT ANSA n3Me-
PEHMA YPOBHSI OMACHOCTM acbecTa u KPUCTaNIIMUYECKOro KpEMHUS B OKpYXKaloLLEl cpefie Unu B CTPOUTENbHbIX
marepuanax.

MeTtoabl, Ucnonb3yeMbie AN ONpeAeneHnss MUMHUManbHOro 0GHAapY>XMBAEMOro 3HAYEHUS, AOIDKHbI B
TEYEHUE HEKOTOPOrO BPEMEHU LULMPOKO MCNONbL30BaTbCA B 06NacTU aHANUTUYECKOW XMMUM, HO HE TaMm, rae
UCMOMNb3YIOT METOA NoACHETa UMNYNLCOB. HE0BX0AMMO YCTaHOBUTL METOAONOMUIO ONpeAeneHUst MUHUMarb-
HOro oGHapyXMBaemMoro 3Ha4eHus1 B 3Ton obnacru.

B HacTosiwem cranpaaprte pacnpegeneHue lNyaccoHa annpoKCMMUPOBAHO HOpMarnbHbIM pacnpepe-
neHuem, obecneunBaloOLMM COrMacoBaHHOCTL ¢ noaxoaom IUPAC, nexawem B OCHOBE cepuu CTaHAapToB
ISO 11843. O6bIYHYIO annPOKCUMALMIO UCTIONbL3YIOT ANs reHepauumu gUcnepcumn, KPUTUYECKOTO 3HAYEHUS OT-
KInuKa, Kputepusi CnocoBHOCTH 0GHAPYXEHNA U MUHUMATIBHOTO OGHaPYXMBAEMOro 3HaveHus [1].

B HacToswem cranpapre:

0. — BEPOSATHOCTb OLUMBOYHOrO 0BHAPYXKEHUS TOTO, YTO CUCTEMA He HaxoauTCs B 6a30BOM COCTOAHUU,
€Cnu B AeWCTBUTENBHOCTH OHA HaxoauTcA B 6a30BOM COCTOSHUMY;

B — BEPOATHOCTb OLLUMGOYHOTO He OBHapPYXXEHUsA TOro, YTO CUCTEMA He HaxoauTcs B 6a30BOM COCTOS-
HWUM, ECINN 3HAYEHNE NEPEMEHHON COCTOAHNA PABHO MUHUMaNbLHOMY 0GHAPYXUBAEMOMY 3HAYEHUIO (Xg).

HacToawuin craHaapT NonHOCTLIO cornacosaH ¢ MCO 11843-1, UCO 11843-3, NCO 11843-4.
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HAUWOHANBbHBLIA CTAHJOAPT POCCMNUCKOW SOEOEPALUUMN

CraTucTtuyeckue MeToAabl
CMNMOCOBHOCTb OBHAPY>KEHUA
YacTb 6
MeTogonorusi onpeaeneHnsa KPUTUUECKOTO 3HAYeHUA U MUHMMArIbHOIO
OGHapyXUBAeMOro 3Ha4eHUsA C NPUMEHEHMUEM annNpPOKCUMaLMK pacnpeaerneHus

MNyaccoHa HOpMarnbHbIM pacnpenesieHnemM

Statistical methods. Capability of detection. Part 6. Methodology for the determination of the critical value
and the minimum detectable value in Poisson distributed measurements by normal approximations

Dara BBegeHusa — 2016—12—01

1 O6nactb NpUMeHeHus

B HacToswem cTaHaapTe yCTaHOBMNEHbl METOAUKWU ONPEAENEeHnst KPUTUYECKOro 3Ha4YeHUs NepemMeHHON
OTKIIMKA U MUHUMANLHOTO OGHAPY>KMBAEMOr0 3HAa4YEeHUA NO pesynbTatam U3MEPEHUI, NOAYMHSAIOLLMXCA pac-
npeaenexuto NMyaccona. CtaHaapT NPUMEHUM B TEX Cryyasix, Korga U3MeH4YMBOCTb POHOBOIO LLyMa WU CUTHa-
na moryT ObITb onucaHbl pacnpeaenedmem MNyaccoHa. OBbIMHO ANg pacnpeaenexnus MNMyaccoHa UCnonb3yoT
annpokcumMmaumio B Buae HopmanbHoro pacnpegenenus (cMm. MCO 11843-3 n UCO 11843-4).

ConocTaeneHne TO4YHOCTU pe3ynbTaToB NMpu MCNONMb30BaHWM pacnpeaenexHus NyaccoHa u ero annpok-
cMMauuM HopManbHbIM pacnpeaeneHmem NPUBeaeHo B NpunoxeHum C.

2 HopmaTuBHbIe CCbINIKU

B HacToqiemM ctaHaapTe UCnonb30BaHbl HOPMATUBHBIE CCbINKM Ha crielyiolmue CTaHaapThbl:

Pykosoacteo MCO 30 TepMuHbl U onpeaeneHus, ucnonbayemble B 00nactu CtaHaapTHbIX 06pa3sLioB
(ISO Guide 30 Terms and definitions used in connection with reference materials)

MNCO 3534-1 Cratuctuka. Cnoeapb M ycnoBHble 0603HayeHus. Yacte 1. Obme cratucruyeckue
TEPMUHbI U TEPMUHBI, UCNOSb3YEMbIE B BEPOATHOCTHLIX 3agadvax (ISO 3534-1 Statistics — Vocabulary and
symbols — Part 1: General statistical terms and terms used in probability)

NCO 11843-1 CnocobHOCTL 0B6HapyxeHus. Yacts 1. TepmuHbl n onpegenexuna (1ISO 11843-1 Capability
of detection — Part 1: Terms and definitions)

NCO 11843-2 CnocoBHoCTb 0BHapyxeHua. Yacte 2. Mertogonorua B criyyae NMHEWHON KanmbpoBKku
(ISO 11843-2 Capability of detection — Part 2: Methodology in the linear calibration case)

MNCO 11843-3 CnocobHOCTL OBHapyxeHus. Yactb 3. Metogonorua onpeaeneHms KpUTUYEeCKoro 3Ha-
YyeHus OTKnuka 6e3 ucnonb3oBaHus AaHHbIX kanmbpoBku (ISO 11843-3 Capability of detection — Part 3:
Methodology for determination of the critical value for the response variable when no calibration data are used)

MNCO 11843-4 CnocoBHOCTb 06HapyxeHus. Yactb 4. MeToa cpaBHEHUsI 3a4aHHOIO 3HAYEHMS C MUHM-
ManbHbIM OBHapyxuBaembiM 3HadeHnem (ISO 11843-4 Capability of detection — Part 4: Methodology for
comparing the minimum detectable value with a given value)

M3paHue ocpuuymanbHoe
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3 TepMmuHbI 1 onpeneneHus

B Hacrosiliem craHgapte npumeHeHbl TepmuHbl no UCO 3534-1, UCO 11843-1, UCO 11843-2,
MNCO 11843-3, UCO 11843-4 u Pykosoactey MCO 30.

4 U3smeputenbHas cuctema n oopaborka AaHHbIX

Ycnosusa MCnonb30BaHUsi B pacyeTtax pacnpeaeneHusa NyaccoHa oObLIMHO Onpeaensitor 3KCnepUMeEH-
TanbHO. KonmyecrBo 0OHapPYXEHHbIX UMMYNbLCOB BO3PACTAET NPU YBENUYEHUM BPEMEHU HAGNIOAEHUI U K-
puHbl o6nacTu HabnoaaeMoro cnektpa. 3Ty ABa NapameTpa AOMKHbI ObiTb YCTAHOBIEHBI U COXPAHATLCA B
npouecce U3MepeHun.

[na A0CTOBEPHOTO ONpeAeneHnss MUHUManNbLHOrO 0GHapY>XMBaeMoro 3Ha4YeHUsi He0HX0aAMMO BbINOSHE-
HUe cneayiowmx TpeboBaHuiA:

a) curHan u )OHOBLIN LUYM NOAYMHAIOTCA pacnpeaeneHuto MNyaccoHa. CurHan ABNAETCA CpeaHUM Ha-
6nioaaeMbIX 3HAYEHUN;

b) ucxogHble AaHHble He 06paboTaHbl U HE CIMAaXEeHbl;

C) NPOAOIMKUTENbLHBIA HEMPEPLIBHLIA UHTEPBAN BPEMEHU U3MEPEHUI Donee nNpeanoyYTUTENEH, YeM He-
CKOMbKO KOPOTKUX MPOMEXYTKOB BPEMEHU HabnogeHuin. UamepeHus npoaomKkuTenbHOCTLIO B O4HY CEKYHAY
npeanoyTutensHee, yem 10 U3mepeHut NPOAOIMKUTENBLHOCTLIO N0 100 MC KaXkaoe. Annpokcumauusa pacnpe-
Aenenus MyaccoHa HOpMarnbHBIM pacnpefeneHuem aaer bonee ToYHble pesynbratbl Ans 6onee BbICOKUX
3HaAYEHUIN CPEeaHEro;

d) konu4yecTBO M3mepeHui. NockonbKy B NpMBEAEHHbIX METOAAX UCNOMb30BaHbl TONLKO CpeaHue, Ans
ux onpegeneHusi He0b6xoAUMO BbINMONHEHUE MOBTOPHLIX M3MEpEeHUin. MOLLHOCTb TecTa BO3pacTaeT C yBenu-
YeHuem Konuyecrea I/I3MepeHVIl7l;

e) KOnn4yecTBO KaHarnoB, UCMOJb3yEeMbIX AATYUKOM. He AOIDKHO ObITb HANOXEHUA CoceaHuX NUKoB. Ko-
MMYECTBO MCMOINb3yeMbIX KaHAmnoB Ansl M3MepeHnust (POHOBOIO LUyMa U BbIOOPOYHbLIA CNEKTP AOIDKHbI ObITh
AEHTUYHbIMY (Npunoxenune D, pucyHok D.1);

f) WwupuHa nuka. Ans MOHUTOPUHIa €A4UHCTBEHHOIO NUKa PEKOMEHAYETCA UCNOMb30BaTh MOSHYIO LUMPU-
Hy Ha nonosuHe makcumyma (FWHM). 310 NnpeanovTUTENBLHO B CryYae U3MEPEHUS BbICOTbI BEPLUNHBLI U/MNn
LUMPUHBI OCHOBaHUA Nuka. CoOTBETCTBRYIOLEE 3Ha4YeHne FWHM nomkHO GbITh onpeaeneHo 3apaHee Ha OCHO-
BE pe3ynLraTtoB M3MEPEeHuin cTaHaapTHOM BbIGopku. MaeHTudHoe 3HaveHne FWHM cnegyet ucnonb3osartb U
AN OOHOBOTO LWyMa U AN U3MePEHUIi 3TIEMEHTOB BblIGOPKHU.

HononHutencHble dakTopbl. MHCTPYMEHT gomkeH ObiTb NoBepeH (kanubpoBaH), AaT4uK AOmMkeH pabo-
TaTb B Npeaenax ero NIMHENHoro AunanasoHa. He AOMmMKHO BbITb CUrHaNoB, KOTOPbIE HE MOINKN Bbl ObiTb YETKO
MAEHTUULMPOBAHDI, Kak He aBnsawmecs WyMmoM. [erpagaums obbekta B NpoLecce U3MepeHuin AomkHa
ObITb HE3HAYMTENBHON. [omkeH ObiTb OBGHAPYXXEH, NO KpaiHei Mepe, OAUH CUrHan UnK NUK, OTHOCALLIMIACA K
paccmartpuBaemMoMy 0GbeKTY.

5 AnnpokcuMmaumsa pacnpeneneHus lNMyaccoHa

5.1 Kputuveckoe sHayeHne Ha OCHOBE HOPMaribHOro pacnpegerieHus

PelueHne 0 3HAYMMOCTU U3MEPEHHOTO cUrHana (MM HET) MOXET ObITb MPUHATO HA OCHOBE COMOCTaB-
NeHna cpegHero apupmMeTu4eckoro yg pe3ynbTatoB M3MEPEHUN C BbIGPAHHLIM 3HA4YEHUEM ¥, 3HaYeHUe Y,
paccmaTpuBaeMoe Kak KpUTUYeCKoe 3HaYeHue, yaoBneTBopsaeT TpeboBaHuio

P(yg>yc|x=0)5a, 1)
rAe BEPOATHOCTb BbMMCIEHA NPU YCIOBUK, YTO CUCTEMA HAaXOAMTCA B 6a30BOM COCTOSHUM (X = 0), a oo — 3a-

[laHHOe 3HaYeHUE BEPOATHOCTH.
dopmyna (1) 3agaeT BepOATHOCTb TOr0, YTO Yy > Y NPK yCnosuu, 4to:

Ye= ybiz1—oc0bv%+i;(’ @
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r4e Z,_,— KBaHTWUIIb HOPMUPOBAHHOIO HOPMAsbLHOro pacnpeaeneHus yposHa (1-o);
Op, — CTaHAapTHOE OTKMNOHEHUE NPU BLINOMHEHUW YCNIOBUI ANA OTKNKUKA B 6a30BOM COCTOSHUM,
¥, — CcpeaHee pesynsTatoB M3MEPEHNI OTKMKMKA B GAa30BOM COCTOSIHMM,
J — KONMM4YeCcTBO MOBTOPHbLIX U3MEPEHMUI YNCTON CTaHAapTHOW BbIOOPKU. OHO NpeacTaBnseT 3HaYeHue
nepemMeHHol B 6a30BOM COCTOSIHUMK;

K — KOnuU4ecTBO MOBTOPHLIX W3MEPEHUI KOHTponupyemoi Bbibopku. OHO AaeT 3HadveHue dakTuye-
CKOI NepeMeHHOI COCTOSAHUA.

3HaKk «+» Ucnonb3ylot B hopmyrne (2), ecrnm nepemMeHHas OTKIMKa YBENUYUBAETCA NpW YBENUYEHUU nepe-
MEHHOW COCTOSIHUS.

3HaK «—» UCNOMb3YIOT B MPOTMBOMOSNOXHOM Criy4ae.

OnpegeneHne KpMTUYECKOTO 3Ha4YeHnsa cooteeTcTByeT MCO 11843-1 u NCO 11843-3. Ero B3auMoCBA3bL
C pe3ynbsrataMu U3MepeHuii B hakTM4eCckom n 6a30BOM COCTOSHUAX MOKa3aHa Ha pUCyHke 1.

YA
L —
Yy o
Yo [« V¢
Yo [
Y ¥ _
0 Xe Xg, X X

X — OTKNKK; Y — 6a3oBoe COCTOAHNE; 0. — BEPOATHOCTL OLLMGKM NepBoro poaa; f — BEPOATHOCTL OLUMGKM BTOPOTro poaa

PucyHok 1 — MprHUMNMansHoe COOTHOLEHNE KPUTUYECKOTO 3HAYEHNS 1 PE3yNLTaToB U3MepeHUii oTKmMKa
B (paKTU4ECKOM W 6a30BOM COCTOSHMSAX

5.2 OnpepgeneHue KPUTUUYECKOTO 3HAYEHUA NEPEMEHHON OTKINUKA

Ecnu nepemMeHHas OTKNMKa NOAYMHAETCA pacnpegeneHuto NMyaccoHa ¢ 4OCTATOMHO OOMbLUMM CPEAHNUM,
OLIEHKa CTaHAAPTHOTO OTKITOHEHUsI pe3ynbTaToOB NOBTOPHBLIX U3MEPEHUI NePEMEHHON OTKNuka B 6a30BOM CO-
CTOSHUM (OLieHKa o) UMeeT BUA y¥,. CTaHAapTHOE OTKNOHEHWe Pe3ynbTaToB NOBTOPHLIX N3MEpEHUii nepe-
MEHHOI OTKNMKa B haKTMYECKOM COCTOSIHUM MO BbIOOpKE UMEEeT Bug \/% U ABMNSETCA OLEHKOW g (cm. npu-
noxexue B).
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KpuTndeckoe 3HauveHue y, nepemMeHHOil OTKNuKa, KOTopas MoAYMHAETCA pacnpeaeneHuio Nyaccoua,
annpoKCUMUPOBAHHOMY HOPMarbHbIM pacnpeaesieHneM, UMeeT Bua;

_ 1 1 = = 1 1
Ye= Yot 210 % 7+7=Yb+z1-a\/y—b Tr'x ©)

rae ¥, — cpeaHee apudMeTuyeckoe pesyrnsratos U3MepeHuit oTknnka B 6a30BOM COCTOSHUM.

5.3 Kputepuit 4OCTaTOYHOW CNOCOOHOCTU OGHApPYXKeHUA

KpuTtepuit 4OCTaTo4HOM CnocoBHOCTU 0GHAPYXeHUs NO3BONAET NPUHUMATL peLleHusi 06 oBHapyXeHnu
CMrHamna Ha OCHOBE COMOCTaBEHUSI KPUTUYECKOrO 3HAYEHUS BEPOSATHOCTU C YCTAHOBIEHHBIM 3HAYEHUEM
ypoBHA aosepusa (1-f). Ecnu kputepuit BbINOMHEH, MOXXHO MPUHUMATL PeELLeHWe O TOM, YTO MUHUMAIbHOE
oBHapyXMBaeMoe 3Ha4YeHUe Xy He NPEBOCXOAUT 3HAYEHUSA NEPEMEHHON COCTOSIHNSA Xg- MuHumanbHoe o6Ha-
PYXMBaEMOe 3HaueHWe Toraa onpefensieT HauMeHbLlee 3Ha4eHne NepeMeHHoR oTknnka Ny, ANA KOTOporo
HenpaBUIIbHOE PeELIEHNE MOXET ObITb MPUHATO C BEPOATHOCTLIO 3. OTO 3HAYEHKUE B CUTYaLIMK, KOTAa HET CUr-
Hana, a TonbKo (OOHOBBIN LUYM, COOTBETCTBYET OLUMOKE BTOPOro poaa.

Ecnu ctaHgapTtHOe OTKIOHEHME OTKMUKa AN AAaHHOTO 3HaYeHUA X, PaBHO G,, KPUTEPUIN TOTO, YTO BE-
posATHOCTL Gonblue unu paesHa (1-f) ycraHaBnMBaeT HEPABEHCTBO (4), U3 KOTOPOTO MOIYT ObiTb MOSYyYEHbI

HepaBeHcTBa (5) u (6):
> + A 2+1 52, 4
NgZ Yo+ 2Zig 7 %% % %% 4

Ecnun y, sameHuTb Ha Y, = M, + Z4_, Oy % + iK (cMm. dbopmynbl (2) u (3)), TO:

1, 1 1 1
ﬂg—"lbzz1_00b ¢7+7+Z1_ﬁV70%+70291 (5)

rie o — BEpOSATHOCTb OLMGKM NEPBOrO poaa;
p — BEpOATHOCTb OLIMBKN BTOPOrO poAa;
Mp — MaTeMaTu4eckoe OXMAaHUe OTKINMKa B 6a30BOM COCTOSIHUM B (DAKTUHECKNX YCNOBUSIX;

g — MaTeMaTU4ecKkoe OKMAAHME OTKIMKA MO BLIGOPKE C NEPEMEHHON COCTOSHUSA, PABHOI X, B (aKTH-
YECKUX YCNOBUAX.

AnAa B = o n K =J Kputepuii MOXXHO YyNpOCTUTb

ng—nbzz1_a \/?(ﬁob+ Vsz+029). 6)

Ecnu oy, samMeHuTL OLEHKOM \/yb (cm. 5.2), a Takke o

3aMEHUTb OLEHKON Vyg (cM. npunoxexue B),
KpuTepuii npeepaLlaeTca B HepaBeHCTBO (7).

9

N~ 221 |+ (V2T * VT ¥ ) ™

MpumevyaHue — MNpu Banuaayum Metoga B cooTBeTCTBUM ¢ MCO 11843-4 06b14HO BbIGUpaloT K = J =1,
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5.4 NMoareepxaeHue KPUTepUA AOCTATOYHON CNOCOGHOCTU OOHApPYXXeHUA

CTaHaapTHbIE OTKINOHEHUA U MaTeMaTU4eckue OXMAAHUA OTKIUKA 0ObIMHO HEM3BECTHbI, Takum 06pa-
30M OLEHKa NpU MCNornb30BaHUM HEPABEHCTBA kputepus (6), AomkHA ObITb NOAYyYEHA MO KCNEpUMEHTanNb-
HbIM AaHHbIM. JleBas yacTb HepaBeHCTBa (6) HeM3BeCTHA, a NpaBas YacTb U3BECTHA.

JloBepuTenbHbIA MHTEPBan Ans Mg — My, ONPEAENsiioT no N pesynbsratam NOBTOPHLIX U3MeEpeEHU B 6a3o-
BOM COCTOsIHUU U N NOBTOPHbIX U3MEPEHUI BbIGOPKU C NEPEMEHHON COCTOAHUA PaBHOW Xg- JoBepuTenbHbIn
uHTEpBan ¢ yposHem gosepusa 100(1—a/2) % ana (ng L E

_ _ 1 1 N _ 1 1
g =) = Z(1-or2) VW°%+W°%S Mg = "Mp = U = ¥o) * Z(1_arz) VWO%‘“W"%' ®

TA€ Z(4_,) — KBAHTUMb HOPMUPOBAHHOTO HOPMANLHOTO PACTIpe/ieneHNsl YPOBHS 100 (1-0/2).

[ns noaTBEP>XAEHMA KPpUTEPUST AOCTATOUHON CMOCOBHOCTU 0OHAPYXEHUA UCNONb3YIOT OAHOCTOPOHHUM
Kputepuin. HWXHAS rpaHMua 0gHOCTOPOHHENO AOBEPUTENLHOMO MHTEPBANa aAnAa (Tlg - Mp) C P = & 1 ypoBHEM
aosepuda 100(1—o) % nmeer Bua;

o 1 1
Mg = Mp Z g = Yo) *+ Z(1_q) VWG%"'WU%, ©)

rae N — KONM4YecTBO Pe3ynbTaTtoB MOBTOPHLIX M3MEPEeHUN Kaxxaoro obpasua CpaBHEHUA, MCNOMNb3YEeMOro
npu onpeaeneHnn OLUEHKN CnOCOBHOCTU OBHAPYKEHUST;
yg — cpegHee ap_mplvlemqecxoe pe3ynbLraTtoB U3MEPEHUI OTKIMKa No BbIBOpKE C NepeMEHHON COCToA-
HUA, PaBHOM X;
Mp — MaTeMaTU4ecKkoe OxuaaHne oTknmka B 6a30BOM COCTOAHNN B (haKTUHECKUX YCIIOBUSAX;
Mg — MaTeMaTuyeckoe OxnaaHue oTknuka no BbIGOpKE C NePEMEHHON COCTOSAAHUS, PABHOW X5, B dakTu-
YECKUX YCMOBUSIX.

HWXKHIOI0 rpaHuLy OAHOCTOPOHHETO 4OBEPUTENBHOTO MHTEpBana ans (ng —1p,), NOJTy4EHHYIO B COOTBET-
CTBWMU C HEPABEHCTBOM (9), CONOCTaBMNAOT C NPaABOW YacTbio HepaBeHcTea (6):

- 1 1
g =M= T = Fo) * Z1q \/W R+ 2z, \/7 (v20, * Vo + 02). (10)

MpUBIIKEHHYIO HIKHIOK rpaHuLy T, AOBEPUTENBLHOTO MHTEpBana Ans (ng - Mp) C YPOBHEM AoBepus
100(1—cx) % nony4atoT, 3aMeHsst oy, U ag Ha Vi u \/y—g, COOTBETCTBEHHO (Kak B (3) u (7)):

_ _ 1 po —
To=<yg-yb)+2<m>‘/w\/yb+yg. (1)

Ecnu T, ynoBnersopser HepaBeHCTBY (7), NPUHMMAIOT PEeLeHne O TOM, YTO MUHUMAMbHOE cpeaHee
obHapyxuBaemoe 3Ha4yeHue OTKNuKa ¥y MeHbLLE UNi PaBHO MUHUMAMBLHOMY oBHapy>XMBaemMoMy 3HaAYEHMIO
OTKIMUKA Yq. SHAUYEHMNE X4 NOITOMY MEHbLLE MU PABHO X, U, NS OTHOCUTESLHO GONbLUMX 3HAYEHUI N, HIKHAS
AOoBepuTenbHas rpaHuua B COOTBETCTBUM C hOPMYNONn ?11) ABNSAETCA yAOBNETBOPUTENLHON.
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6 OTueT 0 Nony4YeHHON OLleHKe CIOCOBHOCTN OBHapyXeHus

OnpepeneHue OLEHKU CnOCOOHOCTH OBHapyXeHUs1 0ObIYHO ABMAETCH YacTbio MNepPBUYHON Banuaauun
mMeToaa. OTYEeT AOIKEH BKMHOYATL:

a) nHdopmauuio 06 obpasuax cpaBHEHUS, BKIIOYAsA 3HAYEHUS Xg, ANSA STANOHHOTO COCTOAHMS;

b) konuyecTso NOBTOPHBLIX 3MepeHuin N Ana Kaxaoro 3TarioHHOT0 COCTOSHUS,

C) cpeaHue apuMeTU4eckne g, n yg;

d) BbIOpaHHbIE 3HaYEHUA o, B, J U K;

€) 3HayeHuA NeBbIX U NPaBblX YacTen HepaBeHCTBa (7) C UCNONMb30BAHNEM OLIEHOK, T. €. (yg = ¥p) unu,
€Crnu 3T0 NpumMeHnmMo, (f = a, K =J), 3HayeHue (ng — 1)), COOTBETCTBYIOLLNI JOBEPUTENbHLIA UHTEPBAN U €ro
NPUEMINEMYIO HUXHIOK rpaHuLy

7
2y \/;(\/5%* yoi * %)

f) 3aknioyeHne oTHOCUTENbLHO CNOCOBHOCTU OBHAPYXXEHUS;
g) npu HeoBX0AUMOCTU, MUHUMANbHOE 0DOHApY>XMBaeMOe 3HaYeHue Ans 334aHHON BENUYUHBLI HOHOBO-
ro wyma. 310 3Ha4YeHue nonyyaior, 3ameHsasa N u J 6€CKOHEYHOCTbIO U 1, COOTBETCTBEHHO, B chopmyne (10).

7 OTtueTt o0 pe3ynbTartax NPUMeHeHUst MeToaa

HabniopaemMbie 3Ha4eHUs A0MKHbI GbITb 3aPMKCMPOBAHBI, MOCKOSIbKY OHW NPEACTaBANAIOT OTKIUK Nepe-
MEHHOI COCTOAAHUA. TOT pakT, 4TO HabNIOAaeMbIe 3Ha4YEHUS! UCNIONb3YIOT ANSA NPOBEPKU UCTUHHBIX 3HAYEHUIA,
HE SIBMAETCA NPUYMHON ANA 3aMeHbl UX BEPXHEN rpaHulen (PaBHOW KPUTUUYECKOMY 3HAYEHWIO) UMM MUHK-
MarnbHbIM 0GHapY>XMBaEeMbIM 3Ha4YeHUeM. B oTuete Takke ykasbiBalOT KPUTUYECKOE 3HAYEHWE U MUHUMATb-
HOe ODHapy>XMBaemoe 3HauYeHue.
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Mpunoxexue A
(cnpaBouHoe)

0O06o3HaueHun, ucnonblyemoie B UCO 11843-6

napameTp COCTOAHUA,
nepeMeHHasa oTKNuKa,

KONUYECTBO NOBTOPHBIX U3MepeHuit Ha obpas3Lie cpaBHeHUs, NPEeACTaBNSAIoWNX 3Ha4YeHUs B 6a30BOM COCTOSHUN
(nyctas npo6a);

KOSIMYeCTBO NOBTOPHLIX M3MEPEHWIA B peansHOM COCTOSIHUM (KOHTponbHas BbiGopka);

KONM4YEeCTBO NOBTOPHLIX U3MEpeHUid kaxzaoro obpasla cpaBHEHWS MpW ONPEAENEHWU OLEHKU crnocobHoCcTH
oBHapyxeHus,

3Ha4eHune nepemMeHHON COCTOSAHUS,
3Ha4YeHne NepeMeHHO OTKINKa;
KpUTUYecKkoe 3Ha4YeHne nepemMeHHoii oTknmka B cootBeTcTBUM ¢ UCO 11843-1 n UCO 11843-3;

3ajaHHoe 3Ha4vYeHue, KOTopoe NPOoBepAKT ANA onpeaeneHus, 6onblue OHO MUHUMASIBLHOIO 06Hapy>|<V|BaeM0ro
SHa4YeHNA UNKN HET,

MUHUManbHoe OGHapy)KVIBQEMOG 3Ha4eHune nepeMeHHon COCTOAHUA,
CTaHAapTHOE OTKNOHEeHWe OTKIUKa B haKTU4eCKnx YCnoBuAX B 6a30BOM COCTOSHUMK;

CTaHAapTHOe OTKMOHEHWe OTKMUKa B haKTUYeckUX yenoBumsxX AN BoIGOPKU € NEPEMEHHOR COCTOAHUA, paBHOIA
Xgi

MaTemaTuyeckoe OXUAaHNe OTKINKa B haKTUHecKux ycroBusix B 6a3oBoM COCTOSHUM;

MaTeMaTU4ecKoe OxXnaaHne OTKIUKa B hakTUUECKMX YCroBUSX AN BbIGOPKM ¢ NepeMeHHOW COCTOSAHUSA, paBHOWM
X,

cpenHee apudMeETNHECKOE Pe3ySLTaToOB U3MEPEHUIA OTKNMKa B 6a30BOM COCTOSHUW NO BLIGOPKE ¢ NepeMeHHOH
COCTOSHUSA, paBHOWA X;

cpefHee apudMeTNHECKOE PesyrsTaToB U3MEPEHUiA OTKNMKa B 6a30BOM COCTOAHUM MO BbIGOpKe ¢ NepeMeHHOM
COCTOSHUSA, paBHOW X,

g
MWHUManbHOE o6Hapy>KV|BaeMoe 3Ha4YeHne OTKIMUuKa C I'IepeMeHHOVI COCTOAHUA, paBHOI?I Xd;
cpefHee, COOTBETCTBYIOLLEE CpefHEMY KonuyecTBy cobbiTuii B pacnpeaeneHum NyaccoHa;
BEPOATHOCTL OLLUMBKU NEepPBOro poaa;
BEPOSTHOCTb OLLIMBKK BTOPOro poaa;
JoBepuTenbHas BEPOATHOCTD;
AoBeputeribHaA BEPOATHOCTb,
KBaHTWMb HOPMUPOBAHHOrO HOPMarkLHOro pacnpegeneHns ypoBHSA (1-a);

KBaHTUMb HOPMWPOBAHHOIO HOPMarlbHOrO pacnpegeneHuns yposHs (1-p);

HWXHSAS JOBEPUTENbHAs rpaHuLa.
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Mpunoxexnue B
(cnpaBouHoe)

OnpeaeneHue OLEHOK CpeAHero U Aucnepcun nNpm annpokcumawum pacnpegeneius NMyaccona
HOpPMasnbHbIM pacnpegesnieHnemM

DyHKLMA BEpOSTHOCTU pacnpegenenus MyaccoHa p(y, A) uMeeT BuA:

y
Py, %)=%e‘, (B.1)

rie A\ — cpefHee, COOTBETCTBYIOLLEE CPEAHEMY KONUYECTBY COBLITUIA 3@ yCTaHOBNEHHbIW NepUog BPEMEHU;
y — (haKTM4YecKoe KONMYECTBO COBLITUN, 3apernCTPUPOBAHHLIX 33 TO Xe BPeMS.

Tak Kak cnyyaiiHas BenuuuHa Y noguuHAeTca pacnpefenexuto lNyaccoHa ¢ napameTpom A, MaTeMaTu4ecKoe OXxu-
JlaHue 1 aucnepcus 3Toi cryyaifiHoii BeNuYUHb! paBHbl A, T. €. E(Y) = A u Var (Y) = A. Takum obpasom, Heobxogumo onpe-
LennTb OLEHKY TONMbKO NapameTpa A. OTa oueHKka Ha ocHoBe J He3aBUCUMbIX pe3yrnsTaToB U3MEepeHUil UMEET BUA:

J
o (B.2)
A== .
Y="4

Mpu annpokcumaLuum pacnpegeneHus NyaccoHa HopMasnbHbIM pacnpefeneHneM crydanHylo BennunHy Y saMmeHs-
FOT CryYaiiHoi BennyMHOW Z, KoTopas NOAYUHSAETCA HopManbHoMY pacripeaenenuto N (A, A).
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MpunoxeHue C
(cnpaBouHoe)

TOYHOCTb annpoKCUMaLun

B gaHHOM MPUNOXeHMU MUHUManbHble 0BHapyXMBaeMble 3HaYeHWUS OTKNWUKA, BbIMUCIIEHHbIE C UCTIONb30BaHNEM
annpokcumauumn pacnpegenenus lNMyaccoHa HopMarnbHEIM pacnpefeneHueM, conocTasneHbl ¢ MUHUManbHLIMU 06HapY-
XKWBaeMbIMWU 3HAYEHUsIMU, MOMYYEHHLIMW Ha OCHOBe pacnpegeneHus lMyaccoHa. 3To NO3BOMAET ONpefenuTb 3aBUCK-
MOCTb TOYHOCTM annpoKCUMaLMmn oT Konu4ecTBa JaHHbIX.

MuHumanbHoe obHapyxXuBaeMoe 3HadeHWe oTKIMKa ANs pacnpegeneHuns lNyaccoHa BLIYUCNAIOT B COOTBETCTBUN
co crefyoLlein npoueaypon.

CyMMa cryyailHbIX BeMWYWH, noguuHsaowmxcs pacnpegenenuio lNMyaccona, Takke NOAYUHAETCS pacnpeaeneHunio
MyaccoHa. OgHaKo 3T0 HecnpaBeAIMBO AR Pa3HOCTM CryYaiiHbIX BEMWYMH, NOJUUHSIOLLMXCA pacnpeaeneruto MNyaccona.
Ecnu ata pa3HoCTb YETKO onucaHa, Ucnonb3yeTcs creaytowas yHKUMs BepoATHOCTU. OTKNUK B 6a30BOM COCTOSAHUK CO-
OTBETCTBYET (DOHOBOMY LUYMY MPU USMEPEHUSX Y}, N NEPEMEHHAn OTKINNKa B peanbHOM COCTOSHUMN ¥y OTpaxaeT Kaxayto
13 ABYX BLIGOPOK B YCIIOBUSIX HYIIEBOW MMNOTE3bI.

OTo0 o3HavaeT, YTo pacrnpefeneHne MoxXHo onucatb (opmynoi (C.1), rae y = |y, — vq4l-

Prly] = 620 2 67U (G- )IT" = 20 1, (20). ()

/i (*) — MoandMyMpoBaHHan gyHKuma Beccena nepeoro Buja.

PacnpepneneHne MoxHo onucaTeb cpopmynoii (C.2) B ycrioBusix ansTepHaTUBHON rMnoTeasl.

S iy 91 \we2
Priy] = e—(01+62) ;V 911 921 Y [_/'(_/ - y)l]—1 =g(01+6 (9_2) /y( 2 919 ) (C.2)

MUWHUManbHbIA 0BHapyXuBaeMblid OTKIIMK B (PaKTUYECKOM COCTOSIHUM MOXET BbITb MONMyYeH U3 3TUX ABYX YpaBHe-
HWIA. ANbTepHaTUBHO MUHUMaNbHLIA 0BHapyKUBaeMblA OTKMUK NPW UCMONB30BaHUKM annpoKcuMayun MoXeT ObiTb nony-
YeH ¢ noMoLLko cpopmyn (7) 1 (11), ecnn Konm4ecTBO MOBTOPHLBIX N3MepeHUuii N 3aMeHNTL Ha GECKOHEYHOCTb.

B Tabnuue C.1 npueegeHo MMHUMansHoe obHapyXuBaeMoe 3HadeHue, Koraa napameTp ¥, COOTBETCTBYET 3Haue-
Huio B 6a30BOM COCTOAHMM OT 1 fo 200, a Takke pasHOCTU 3HaYEHU ¥, BEIMUCMEHHbIX C MOMOLLbK0 TOMHOrO W NpUonK-
XeHHoro Metoga [11].

BeluucneHwsa ansa pacnpegeneHus MNyaccoHa v NpU UCNONb3OBaHWW HOpMarbHOW annpokcuMaLun 4atoT AOBONBHO
6nuskne pesynsTaThl N0 BCEMY AWanasoHy (cMm. pucyHok C.1).

Ecnu MuHUManeHoe obHapyxumBaeMoe 3Ha4yeHWe OTKNMKa JOMKHO ObITb onpegenieHo ¢ NorpellHoCcTHo He Bonee
5 %, ycroBusi UsMepeHUn LOMKHbI BbITb OTPerynupoBaHbl Tak, YToObl 3Ha4eH1e ¥, COCTaBMANIO He MeHee 18.

Tabnuuya C.1 — ConocraeneHune pacnpegeneHus lyaccoHa u HopMmarneHoW annpoKcMMaLum

3Hau4eHue oT- Pacnpege- HopmanbHoe 3HayveHue oT- Pacnpegere- HopmarnbHoe
Krvka B 6a3oBoM neHwve npuénu- Krnuka B 6a3oBoM npuénu-
COCTOAHUU MNyaccoHa XeHune PasHocTb COCTOAHUN Hue fyaccoka XeHue PasHocTb

Yo Yd Yd Yo Yd Yq

1 8,2 8,4 -0,1 8 247 23,9 0,9
2 11,3 11,3 0,0 9 26,1 25,7 0,4
3 14,1 13,8 0,3 10 27,4 27,4 0,0
4 17,1 16,0 1,0 1 29,9 291 0,7
5 18,9 18,1 0,8 12 31,2 30,8 0,3
6 20,8 201 0,7 13 32,5 32,5 0,0
7 22,2 22,0 0,2 14 34,9 34,1 0,7
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lpodomxerHue mabnuup! C.1

3HauveHue oT- Pacnpege- HopmanksHoe 3HauyeHue oT- P HopmansHoe
Knuka B 6a3oBOM neHve npwénu- Knuka B 6a3oBoM achpeaene- npuénu-
COCTOAHUN MMyaccoHa XeHune PasHocTb COCTOAHUN Hue Tyaccona XeHne PasHocTb

Yo Yd Y4 Yo Yd Yq

15 36,1 35,7 0,4 50 85,6 85,6 0,0
16 37,4 37,3 0,1 51 87,8 86,9 0,9
17 39,8 38,9 0,9 52 88,9 88,3 0,7
18 41,0 40,4 0,6 53 90,1 89,6 0,5
19 423 42,0 0,3 54 91,2 90,9 0,3
20 43,5 43,5 0,0 55 92,4 92,2 0,2
21 45,8 45,0 0,8 56 93,5 93,5 0,0
22 471 46,5 0,5 57 95,7 94,8 0,9
23 48,3 48,0 0,3 58 96,9 96,1 0,8
24 49,5 49,5 0,0 59 98,0 97,4 0,6
25 51,8 51,0 0,8 60 99,2 98,7 0,4
26 53,0 52,4 0,6 61 100,3 100,0 0,3
27 54,2 53,9 0,3 62 101,5 101,3 0,1
28 55,4 55,3 0,1 63 102,6 102,6 0,0
29 57,7 56,8 1,0 64 104,8 103,9 0,9
30 58,9 58,2 0,7 65 105,9 105,2 0,7
31 60,1 59,6 0,5 66 1071 106,5 0,6
32 61,3 61,0 0,3 67 108,2 107,8 0,4
33 62,5 62,4 0,0 68 109,3 109,1 0,3
34 64,7 63,8 0,9 69 110,5 110,4 0,1
35 65,9 65,2 0,7 70 111,6 111,6 0,0
36 67,1 66,6 0,5 71 113,8 112,9 0,9
37 68,3 68,0 0,3 72 114,9 114,2 0,7
38 69,5 69,4 0,1 73 116,0 115,5 0,6
39 71,7 70,8 1,0 74 117,2 116,7 0,4
40 72,9 72,1 0,8 75 118,3 118,0 0,3
41 74,1 73,5 0,6 76 119,4 119,3 0,2
42 75,2 74,9 0,4 77 120,5 120,5 0,0
43 76,4 76,2 0,2 78 122,7 121,8 0,9
44 77,5 77,6 0,0 79 123,9 1231 0,8
45 79,8 78,9 0,9 80 125,0 124,3 0,7
46 80,9 80,3 0,7 81 126,1 125,6 0,5
47 82,1 81,6 0,5 82 127,2 126,8 0,4
48 83,3 82,9 0,3 83 128,3 1281 0,2
49 84,4 84,3 0,1 84 129,5 129,3 0,1

10
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[podomxeHue mabnuypbi C.1

3HayeHue oT- Pacnpege- HopmarnbHoe 3HauveHue oT- P HopmanbHoe
Knuka B 6a3o0BOM neHue npwénu- KNuKa B 6a30BOM acnpeaene- npuénu-
COCTOAHUU [MyaccoHa XeHue PasHocTe COCTOAHUN Hue fyaccona XeHue PasHocTb

Yb Yy Yy Yo Yq Yd

85 130,6 130,6 0,0 120 173,6 173,7 0,0
86 132,8 131,9 0,9 121 175,8 174,9 0,9
87 133,9 133,1 0,8 122 176,9 176,1 0,8
88 135,0 134,3 0,6 123 178,0 177,3 0,7
89 136,1 135,6 0,5 124 1791 178,56 0,6
90 137,2 136,8 0,4 125 180,2 179,7 0,4
91 138,3 138,1 0,3 126 181,3 180,9 0,3
92 139,5 139,3 0,1 127 182,4 1821 0,2
93 140,6 140,6 0,0 128 183,56 183,3 0,1
94 142,7 141,8 0,9 129 184,6 184,56 0,0
95 143,9 143,1 0,8 130 186,7 185,8 1,0
96 145,0 144,3 0,7 131 187,8 187,0 0,9
97 146,1 145,5 0,6 132 188,9 188,2 0,8
98 147,2 146,8 0,4 133 190,0 189,4 0,6
99 148,3 148,0 0,3 134 1911 190,6 0,5
100 149,4 149,2 0,2 135 1922 191,8 0,4
101 150,5 150,5 0,1 136 193,3 193,0 0,3
102 151,6 151,7 -0,1 137 1944 194,2 0,2
103 153,8 152,9 0,9 138 195,56 195,4 0,1
104 154,9 154,2 0,7 139 196,6 196,6 0,0
105 156,0 155,4 0,6 140 198,7 197,8 1,0
106 1571 156,6 0,5 141 199,8 198,9 0,9
107 158,2 157,8 0,4 142 200,9 200,1 0,8
108 159,3 1591 0,3 143 202,0 201,3 0,6
109 160,4 160,3 0,2 144 203,1 202,5 0,6
110 161,5 161,5 0,0 145 204,2 203,7 0,5
111 163,7 162,7 1,0 146 205,3 204,9 0,3
112 164,8 163,9 0,9 147 206,4 206,1 0,2
113 165,9 165,2 0,7 148 207,5 207,3 0,1
114 167,0 166,4 0,6 149 208,6 208,5 0,1
115 168,1 167,6 0,5 150 209,6 209,7 0,0
116 169,2 168,8 0,4 151 211,8 210,9 0,9
117 170,3 170,0 0,3 152 212,9 212,1 0,8
118 171,4 171,2 0,2 153 214,0 213,3 0,7
119 172,5 172,5 0,1 154 215,0 214,4 0,6

11
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Okon4vaHue mabnuuel C.1

3HauveHue oT- Pacnpege- HopmanksHoe 3HauyeHue oT- P HopmansHoe
Knuka B 6a3oBOM neHve npwénu- Knuka B 6a3oBoM achpeaene- npuénu-
COCTOAHUN MMyaccoHa XeHune PasHocTb COCTOAHUN Hue Tyaccona XeHne PasHocTb

Yo Yd Y4 Yo Yq Yd

155 2161 215,6 0,5 178 243,2 2428 0,4
156 217,2 216,8 0,4 179 2443 2440 0,3
157 218,3 218,0 0,3 180 2454 2451 0,2
158 219,4 219,2 0,2 181 2465 246,3 0,2
159 220,5 220,4 0,1 182 2475 2475 0,1
160 2216 221,6 0,0 183 2486 2486 0,0
161 223,7 2227 1,0 184 250,7 249,8 0,9
162 224.8 223,9 0,9 185 251,8 251,0 0,8
163 2259 2251 0,8 186 2529 2522 0,8
164 227,0 226,3 0,7 187 2540 253,3 0,7
165 2281 2275 0,6 188 2551 2545 0,6
166 2291 228,6 0,5 189 256,2 255,7 0,5
167 230,2 229,8 0,4 190 2572 256,8 0,4
168 231,3 231,0 0,3 191 258,3 258,0 0,3
169 232,4 232,2 0,2 192 2594 2592 0,2
170 233,5 233,4 0,1 193 260,5 260,3 0,1
171 234,6 234,5 0,0 194 261,6 261,5 0,1
172 236,7 2357 1,0 195 262,6 262,7 0,0
173 237,8 236,9 0,9 196 264,8 263,8 0,9
174 238,9 238,1 0,8 197 265,8 265,0 0,8
175 240,0 239,3 0,7 198 266,9 266,2 0,7
176 241,0 240,4 0,6 199 268,0 267,3 0,7
177 2421 2416 0,5 200 269,1 268,5 0,6
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X — 3HauyeHue yb; Y — pasHOCTb 3HAYeHWI yd, NONYUYEHHbIX TOUYHBIM U NPUGAUXKEHHBIM METO40M B %

PucyHok C.1 — Pa3HOCTb 3HaueHuii yd, NonyyeHHbIX ANs pacnpegeneHus MyaccoHa U ¢ UCNOb30BaHUEM
€ro annpokcumauunm HopMasibHbIM pacnpeesieHueM B NpoLeHTax

MpunoxeHne D
(cnpaBo4HOe)

Bbi6oOp KO/IMYecTBa KaHasioB N4 faTynka
KonuuecTBo KaHa/noB Aatumka, BbIGpaHHbIX 415 U3MEPEHWiA, onpeaensieT Ananas3oH, KOTOPbli MOXET 6blTb OXBaueH

B npouecce namepeHuii. BaxHo o6ecneunTb OTCYTCTBME HANIOXEHUS COCeAHUX MUKOB U OAUHAKOBOE KOJIMYECTBO KaHasloB
npu U3MepeHnn HOHOBOTO LUIyMa U BbIGOPKU.

Yy

X — KaHanbl; ¥ — OTHOCUTeNbHasA WHTEHCUBHOCTb (yYMTbiBAEMbIX UMMNY/IbCOB); S — 06nacTb curHana; Bl — nesas choHoBas ob6nacTb;
B2 — npaBas poHoBas obnacTtb

PucyHok D.1 — Tpe6oBaHusa K 061acTaM CUrHasoB

13
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MpunoxeHue E
(cnpaBoyHoe)

MMpnmepbl pacyeToB

E.1 Mpumep 1. OnpepeneHne cogepXaHnsa onacHbiX BELWECTB C MOMOLbI PEHTTEHOBCKOM
aoudpakromeTpun

AcbecT Xpu30TWIOBbLIA (OMacHoe BeLEeCTBO) MOXET OblTb OOHApYyXeH Mpyv UCMOSb30BAHWN PEHTTeHOBCKOW
andpaktomeTpun. Obpasel, acbecta xpu3oTunioBoro maccor 0,10 mr 6bl1 TOYHO B3BELUEH, CMELLAH C YMCTOI BOAOWA,
ocaxaeH Ha nNbTPOBasIbHYHO Gymary 1 npoaHannsvpoBaH. PesynbTaTbl nokasanu cogepxaHue acbecta 0,10 % wnm
0,10 mr/100 mr (MakcMMasibHO AOMNYCTUMOE 3HaYeHne B CTPOUTENbHbIX Matepuanax). NMpoBoaniochk NSATb NOBTOPHbIX W3-
MepeHuii cogepxaHus acbecta B xonocToli npo6e ¢ xb = 0 1 B hakTuueckoil npobe ¢ x4. Pe3ynbTaTbl uccnegoBaHus no-
poluka acbecta Xpu30TUIOBOro, NpefcTaB/ieHHble B BUAE 3aBUCYMOCTU UHTEHCUBHOCTW AWUParMpoBaHHOIO M3/yvyeHus

oT Bparroeckoro yrna 20, npuBegeHbl Ha pucyHke E.1. Cnoco6HOCTb 06HapyXeHus BbluncneHa gna K=J=1ua = p =0,05.
Ycnosus n3mepeHuii:

CpefCcTBO M3MEPEHWIA: PEHTTEHOBCKMIA AMGPAKTOMETP;

VICTOYHMK pPEHTTEHOBCKOro m3nyyeHusi: Cu, obecneumBarowmini K-anba MOHOXpOMATUYECKOE PEHTIEHOBCKOE W3-
nyyerue c 0,154 Hwm;

BbixogHasa mowHocTh: 40 KB, 40 MA,

LLinpuHa kaHana: 0,02 rpagyca bparrosckoro yrna 20;

O6Lee KOMYecTBO KaHanoB: 23 (gns1 OOHOBOTO LWyMa 1 Ans NUKOBOIA 06n1acTu);

KonunyecTBo nsmepenwii: 5;

Bpems akkyMyniaumum B KaokiOM kaHane: 2 c;

MonHasa WwuprHa Ha ypoBHe NnosioBuHbI Makcumyma (FWHM): 0,46 rpagyca Bparrosckoro yrna 20.

14-1

X — Bparrosckuii yron 20; Y — OTHOCUTE/IbHAst MIHTEHCMBHOCTb CUTHAM0B

PucyHok E.1 — O6pasel, aupakLmum peHTreHOBCKUX fiydeil acbecta Xpu3oTUI0BOro

E.1.1 CtatucTuyeckuii aHanuns

B pesynbTate akcnepumeHTa yb = 174, ya = 261. na 3TUX 3HAYEHWUIA HWKHASA TpaHMLa AOBEPUTEIbHOMO NHTEpBana,
BbluncneHHasa no chopmyne (11) ans yposHsa gosepusa 95 % numeet Bug;

(Ya-YB + (19 b+ yA =(261-174)-1,645 174 + 261 =71,7.

14
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3Ta HUXHAS rpaHuua 6onblue

z_, \/ij(\/i o + Vo + 0F) = 1,645@ (V2vi74 +174 + 261 ) = 65,0

(cM. cbopmynbl (8) 1 (7)).

Takum obpasoMm, ¢ ypoBHeM aoBepusi 95 % MOXKHO NPUHSATL peLleHne 0 TOM, YTO B MCCIEA0BaHHOM MOPOLLKE Mpu-
cyteTByeT 0,1 % acbecTa XpU3oTUNOBOrO.

E.1.2 OnpepeneHue oLeHKU MUMHMManbHOW OBHapyxMBaeMoW KOHLUeHTpauuu acbecta

MwuHUMankeHas obHapyxuBaemas KOHLUEHTpaLUumsa acbecTa B CTPOUTENbHBIX MaTepuanax MoxeT ObiTe onpegeneHa
C UCMONb30BaHNEM TEX XKe CaMbiX yCroBWiA. MUHUManbHas obHapyxuBaemas KOHLEHTpaLMs MOXET ObITb yrydlleHa npu
YBEMUYEHUN KOMYECTBa M3MEPEHUIA. YBeNMYeHNe KonuyecTsa usamepeHuid 4o 6eCKOHeYHOCTM AaeT NpefenbHY0 MUHU-
ManbHyto 0BHapyXMBaeMyto KOHLIEHTpaLUIO, Kak NoKasaHo B criefyoLnX BEIYUCTIEHUAX:

o 1 — — 1/
(V4= Yo) * Z(1—q) VWV Yo+ Va = Z1_q (\/Eob"' 0%"0%1)'

o 1 — — _ - .
(Ya = Yb) = Z(1—a) VQV Yot V4 =2Z1g (‘/Eyb"'vyb"'yd)’

yd_174: 1,645 . (V2 174+v174 +yd)'

Bbino nony4yeHo 238 curHanos AN MUHUManbsHOro o6HapyXuBaeMoro 3Ha4eHusi NnepeMeHHO OTKNKKa, NO OTHOLe-
HWIO K KOTOpOMY cofepxaHue acbecta MOXET ObITb OLiEHEHO B NpoLeHTax cregytowumM obpasom:

0,1 % /(261 — 174) (konuyecTso curHanos) = 1,15 - 1073 % / (KONIMYECTBO CUrHAMNOB).

MpeaensHoe MUHUManbHoe o6HapyxuMBaeMoe cogepxaHue acbecta XpPU3OTWUNIOBOTO MONYYEHO CHEAYHOLLUM
obpasom:

1,15 - 1073 % - (238 — 174) (konuuecTso curHanos) = 0,074 %.

Takum o6pa3soM, oLeHKa MUHUMarbHOTO OGHapYXUBAaEeMOro 3Ha4YeHUs cofepxaHus acbecta XpU3oTUIOBOrO CO-
ctasnset 0,074 %.

E.2 Npumep 2. OnpeaeneHue sarpAsHeHn Ha NOBEPXHOCTU KPEMHUEBbIX NAACTUH C NOMOLLLIO
PEHTreHOBCKOIN (pOTOINEKT POHHOW CNEKTPOCKONUU

3arpssHeHne MOBEPXHOCTU KPEMHUEBOW MNacTWHbl BELECTBAMW OPraHUYECKoro NPOUCXOXAEHUS onpeferneHo
Ha OCHOBE U3MEpPEHUS 3HEPTUU CBA3N Ha ypoBHe 1s opbuTanu yrrepoaa, NONy4eHHOW ¢ NOMOLLbLI0 (POTOINEKTPOHHOM
CNEKTPOCKONUH.

Mony4eHHble 3HA4YEHNSA NS TPEX MOBTOPHLIX U3MEPEHNUI B ABYX 06nacTsX 0f4HOro U Toro e obpasua, npeacraens-
WX X, = 0 1 HemsBecTHoe coaepxaHue Xg, NpUBEAEHE! B Tabnuue E.1 BMecTe ¢ 1s-cnekTpoM yrnepoaa (pucyHok E.2),
nony4YeHHbIM Ha 0cHoBE POTOINMEKTPOHHON CMEKTPOCKOMNUM.

Mpu w“cnonb3oBaHUM Tpex MOBTOPHBIX M3MEpeHUid cnocobHocTb obHapyXeHWs BbluucneHa ansa K = J =1 un
o =p=0,05.

YcnoBua nsmepeHmii:

CpeactBo UsMepeHnin: peHTreHOBCKUIA (OTOSNEKTPOHHbLIN CNEKTPOMETP;

UCTOMHUK peHTreHoBcKoro uanyyeHus: Al, obecneumBatowuit K-anbga MoHOXpomaTUdeckoe peHTTEHOBCKOE
U3ny4YeHue;

BbixogHas MowHocTe: 0,9 BT,

LLnpuna kaHana 0,025 aB;

KonuyectBo kaHanos: 11 (AN ¢oHOBOrO LLyMa U NUKOBOW obnactu),

Konu4yectso naMmepeHuid: 3;

Bpems akkymynAumu B kaxgom kaHane:100 mc.
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Tabnuuya E.1 — HabniogaeMoe konu4uecTBO CUrHanoB Ans (dakTM4eckon U XonocTon Nnpobbl

DOHOBBIN LYM

Konwnuyectso curHanos

Mukosan obnacTb

Konuuyecrtso curHanos

16

PucyHok E.2 — 1s-cnekTp yrnepoaa, nosny4YeHHblin Ha OCHOBE (hOTOINEKTPOHHOW CMIEKTPOCKOMNUU

X — aHeprus cBA3u, 3B; Y — oTHoCUTENbHAA MHTEHCUBHOCTb CUTHANOB

3B n=1 n=2 n=3 | CpegHee aB n=1 n=2 n=3 CpepHee
291,85 102 78 81 283,98 1 98 113
291,83 99 77 87 283,95 98 103 111
291,80 96 64 88 283,93 107 103 128
291,78 112 85 72 283,90 99 104 91
291,75 100 86 90 283,88 111 95 109
291,73 99 88 63 283,85 108 131 110
291,70 109 81 76 283,83 103 95 87
291,68 95 76 98 283,80 121 115 118
291,65 91 79 75 283,78 97 116 91
291,63 107 90 78 283,75 102 103 102
291,60 92 90 72 283,73 118 95 105
y; (cymmapHoe ko- y; (cymmapHoe
nnyecrtso curHanos/ | 1102 | 894 880 959 KONM4YeCTBO 1175 | 1158 | 1165 1166
KaHan) curHanoe/kaHar)
Y
140
130
120
110
100
90
80
70
60
50
40 | T I T | T
292 290 288 286 284 282 280 27)?
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E.2.1 CtatucTuyeckuii aHanus

B pesynsrarte akcnepumenTa y, = 959, Yg= 1166. Wcnonbaya 3Ty 3Ha4YeHus no copmyne (10), onpeaeneHa HUXHASA
rpaHuya AOBEepPUTENbLHOrO UHTEpBana ANA ypoBHA foBepusa 95 %:

o 1 = ‘{1 -
(Fg=I0) * Zicy 7V Vo * Vg = (1166 —959) — 1,645 . _3_.(\/ 959 +1166 = 163,2.

3Ta HUXHAS rpaHula 6onblue
z o\ (V2op +Vo} + 07) = 1,645 ‘/% (V2950 +y/o50 + 1168 ) = 147,9

(cM. HepaBeHcTBO (6)). [NoaToMy ¢ ypoBHeM aosepus 95 % MOXHO yTBepxZaTk, YTO NMOBEPXHOCTL KPEMHUEBOMN
MNacTUHLI 3arpsA3HeHa YrneBogopooMm.

E.2.2 OnpegeneHne MUHUMaNbHOrO oGHapyXWBAaeMOro COAepKaHUsl YINMeBoAOPOAa C MCMONb30BaHMEM
annpokcumMauuu

MuHuManeHoe oBHapyXuBaeMoe cofepkaHue 3arpasHeHNs YreBOA0POAOM MOBEPXHOCTM KpeMHUEBOW NNacTUHbI
norny4eHo Ha ocHoBe HabntofaemMoro KonmyYecTsa CUrHaNoB BCEX COCTaBMAIOLLMX SNEMEHTOB U haKTOPOB YyBCTBUTENb-
HOCTW YCTaHOBMEHHOro CPEACTBa U3MEPEHUA.
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Mpunoxexnue JA

(cnpaBouHoe)

CBegeHUst 0 COOTBETCTBUMN CChINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HaLUUOHASbHbLIM
ctangaptam Poccuitickon ®egepaunm u AeNCTBYHOLWMUM B 3TOM KavyecTBe
MEeXrocygapCcTBeHHbIM CTaHAapTam

Tabnunya OA1

OBo3HauYeHne CCbINOYHOro CTeneHb O6o3HaveHne U HaMMeHoBaHue COOTBETCTBYIOLLIEro HaLMoHarnbHoro,
MeXAyHapo4Horo ctaHgaprta COOTBETCTBUNA MeXrocyaapCTBeHHOro ctaHgapTa

PykosogctBo MCO 30 — *

MNCO 3534-1:2006 — *

NCO 11843-1:1997 DT [OCT P NCO 11843-1—2007 «Ctatuctuyeckne metogbl. Crno-
CcoBHoCTb 06HapyeHud. YacTb 1. TepMUHEI M onpefeneHns»

NCO 11843-2:2000 IDT [OCT P NCO 11843-2—2007 «CTtatuctuyeckne metoabl. Cno-
cobHocTb 0bHapyxeHus. YacTb 2. MeTogonorus B criydae nuHei-
HOI KarnmbpoBKM»

NCO 11843-3:2003 DT [[OCT UCO 11843-3—2005 «CTtaTtuctnyeckue metoabl. Cnocob-
HocTb oBHapyxeHusa. MeTogonorns onpefeneHns KpUTUHECKoro
3Ha4YeHUs oTKNnka 6e3 Ncnonb3oBaHWsA LaHHbIX KarnmbpoBKM»

NCO 11843-4:2003 IDT [[OCT UCO 11843-4—2005 «CTtaTtuctnyeckne metoabl. Cnocob-

HOCTE OBHapyxeHusi. MeTos cpaBHEHWS MUHWMarbHOrO oGHapy-
XUBaAEMOro 3HaYEHUsI C 3afjaHHbIM 3Ha4YeHUeM»

COOTBETCTBUA CTaHOapTOB:

IDT — MAaeHTUYHLIA cTaHdapT.

* COOTBETCTBYHOLMIA HaLMOHaAMbHLIA CTaHAapT OTCYTCTBYET. [1o ero yTBEpKAEHNUs PeKOMEHAYETCS UCMONb30BaTh
NepeBof Ha PYCCKUIA A3bIK JaHHOrO MEeXyHapoAHOro cTaHgapTa. MepeBog AaHHOMO MEXyHapO4HOro cTaHfjapTa Ha-
xoauTcsa B defepantHoM MHGOPMaLMOHHOM (hOHZE TEXHUHMECKUX PETTAMEHTOB U CTaHapTOB.

I'Ipleeanme — B HaCTOHLLleVI Ta6n|/|qe MCcnosib3oBaHO chneaywllee yCnoBHOe 0003HaueHne cTeneHun
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