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[lpeaucnoBue

Llennu npuHuMnel ctTaHgapTusauum B Poccumnckon PegepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NpuMeHeHnst HauMoHanbHbIX
ctaHgapToB Poccunckon egepaummmn — OCT P 1.0—2004 «CtaHpgaptusauma B Poccunckon Peagepauun.
OCHOBHbIE MONOXEHUAY

CBeneHUA o cTaHaapTe

1 NMOAIrOTOBJIEH OTKpbITEIM akUUOHEPHBIM ObLLECTBOM «Hay4HO-UccneaoBaTeNbCKUN LLEHTP KOH-
Tponda U aAnarHocTukn TexHudecknx cuctem» (OAO HWL KL) n TexHunyecknum KOMUTETOM NO cTaHdapTU3aLumu
TK 125 «Ctatuctudeckme metoabl B ynpasieHUN Ka4eCTBOM NpoayKUMUn» Ha OCHOBE CODCTBEHHOIO ayTeHTNY-

HOro NepeBoda ctaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH YnpaBneHunem passutusd, HgpopmMmaLMoHHOro obecneveHns n akkpeautaunm egepanbHOro
areHTCTBa No TeXHUYEeCKOMY peryrimpoBaHMIo 1 MeTpOoJIor i

3 YTBEP>XOEH BBEJEH B OENCTBWE Mpukasom ®enepansHOro areHTCTBa Mo TEXH NYEeCKOMY pery-
nmpoBaHunto 1 metponorin ot 28 cdespansa 2007 r. Ne 25-cT

4 Hactosawmnn ctaHgapT naeHtmdeH mexayHapoaHomy ctaHgapty NCO 11843-2:2000 «CnocobHOCTL
obHapyxeHud. HacTtb 2. MeTogonorusa B cnydae nuHenHou kanmoposku» (ISO 11843-2:2000 «Capability of
detection — Part 2: Methodology in the linear calibration case»).

HanmeHoBaHMe HaCToALWEero ctaHgapTa U3MeHeHO OTHOCUTENTbHO HaMMeHOBaHUA yKa3aHHOro MeXxay-
HapogHoro ctaHgapTta angd npuseaeHnda B cooteeTcTBUe ¢ [OCT P 1.5—2004 (nogpasaen 3.5).

[Tpy NpUMeHeHUN HaCTOALLEro cTaHaapTa pekoMeHayeTCsl UICNoNb30BaTb BMECTO CChINMOYHbIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTBYOLWME MM HalUoHaNnbHbIe cTaHAapThl, CBeAEHUA O KOTOPLIX NpuBedeHbl B
OONONMHUTENBHOM NpunoXxeHun D

5 BBEAEH BI'NEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHpOpMalUOHHOM yKa3zamerne «HaluuoHanbHbie cmaHOapmhbi», a meKkcm U3MeHeHUU U INorpasoKk — 8 eXXeMe-
CSYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKa3zamensax « HauuoHanbHble cmaHOapmei». B cnyyae nepecmompa
(3aMeHbI) Ui OMmMeHbI Hacmosauie2o cmaHoapma coomeemcemeyroujee yesedomMmiieHue byoem orybriukogaHo
8 eXXeMeCs4YHO U30asaeMoM UHpopMalyUOHHOM yKka3zamerne «HayuoHarnbHble cmaHOapmbl». Coomeemcecmaeay-
rowast UHopMayus, yeeOoMIIeHUE U meKecmbi pa3Mellaromcsi makxe e UHGbopmMaluUuoHHOU cucmeme obujezo
roib308aHUss — Ha obuyuanbHOM calime @eodepallbHo20 a2eHmemea rno mexHU4YeCcKoMy pea2ynupo8aHUuro U
Memporoauu 8 cemu ViHmepHem

© CrtaHgaptuHdopm, 2007

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHUo N MeTPOoIoru
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BBenoeHue

NaeanbHOW CNOCODHOCTHLIO ODHAPYXXEHUSI OTHOCUTENBHO BbIDpaHHOW NepeMEeHHON COCTOAHUA ABNAETCH
Takas, Npyu KOTOPOW AeUCTBUTENbHOE COCTOAHUE KaXXaon HabntogaeMon CMCTEMbI MOXKET BbITb Knaccuduuun-
DOBAHO KaK paBHOE NN OTNINMYHOE OT ee Da3zoBoro coctodAHUA. OgHako n3-3a CUCTeEMaTUYECKUX N CRyYanHbIX
OTKNOHEHUN 3TO TpeboBaHME He MOXET ObITb BLINOMHEHO NO cneaylwmm NnpudynHam:

- B €NCTBUTENbHOCTU BCE CTaHAdapTHbIE COCTOSIHUA, BKITIoYasi 6ba30B0Oe COCTOSIHUE, HUKOrAa He N3Bec-
THbI B TEPMUHAX NepeMeHHON COCToAHUA. CneaoBaTelbHO, BCE COCTOSAHUA MOTYT ObITb NPaBUNbHO XapaKTepu-
30BaHbl TONTbKO B TEPMUHAX OTINYNIA OT DA30BOro COCTOSIHUA, TO €CTb B TEPMUHAX NMPUBEeAeHHOW NepeMeHHON
COCTOSAHUS;

- Ha NpakTuKe cTaHAapTHbIE COCTOAHUA YaCcTO UCNOMb3YIOT, YTOOLI OnpeaennTb COCTOAHNE Yepes nepe-
MEHHYO COCTOAHUA. Opyrumum cnoBamu, s3Ha4YeH1Ue NnepeMeHHOW COCTOSIHUS ANnst 6a30BOro COCTOSIHUS paBHO
Hynto. Hanpumep, B aHaNMMTUYECKOWU XUMUN HEU3BECTHYIO KOHLIEHTpaUMIo UM KONMUYeCTBO aHann3upyemMoro
BelllecTBa B MaTepuane Xonocton npobbl 0ObIMHO MPUHUMAKOT PaBHLIM HYIMO, @ 3HAaYeHUA NPpUBeAeHHOW KOH-
LeHTpaunn unm KkonmdecTsa BellecTBa PUKCUPYIOT B TEpMUHAX NpeagnonaraeMblX KOHUEHTPaLWUN NN KOMn-
yecTB. B xuMmn4veckomMm aHanmse 4acTo MOXHO OUEHUTb TOMbKO KOHUEHTpauuto UM pasHOCTb KONMYecTBa
BelllecTBa OTHOCUTENbHO ACCTYMHOMO MaTtepuana Xonocton npobdbbl. UTobbl NpeaoTBpaTUTh OLUMOOYHBIE
pelleHns1, 0ObIMHO pekoMeHAYIOT PUKCUPOBATb TOMNLKO OTNUYMA OT DA30BOrc COCTOAHUA, TO €CTbh 3HaAYEHUH
npuBegeHHOW NnepeMeHHOW COCTOAHUA.

[TpnmedaHwune—BPykoBoagctee MICO 30 n B UCO 11095 HrMKaknx pasnnumm mexay nepemMeHHON COCTOAHUA U
NnpMBeAEeHHON NEePEMEHHON COCTOSIHUS He aenaetcs. Kak cnegcreBme B 3TUX ABYX OOKYMEHTax CTaH4apTHOE COCTOsIHUE
npeanonaraeTcs N3BeCTHbIM OTHOCUTENBHO NEePEMEHHON COCTOSHUSA;

- KanMbpoBKa, NpoLuecchl 0TOopa M NOAroTOBKN NPOO BHOCAT AONONHUTENbHbIE CMTyYanHble OTKNOHEHUA B
pe3ynbTaTbl USBMEPEHUMN.
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

CTtatTuctuyeckue metoabl
CNoOCOBHOCTb OBHAPYXEHUA

YacTtb 2

MeToaonorua B cnyvyae NIMHEeMHOWN KannopoBKU

Statistical methods. Capability of detection.
Part 2. Methodology in the linear calibration case

INaTta BBeaeHna — 2007—07—01

1 O6nactb NpMeHeHUA

HacTtoawmm ctaHgapT ycTtaHaBnuMBaeT chneayowmne OCHOBHbIE MeTodbl:

- NNaHUPOBaHUA 3KCNepUMMEHTa AN OLeHKN KPUTUYECKOro 3Ha4YeHUs NnpuBeaeHHOM NnepeMeHHOU COCTO-
AHUA, KOUTUYECKOTrO 3HAYEHUNA OTKIUKA U MUHUMAaNbHOrO ODHapyXMBaemMoro 3Ha4veHnsa npuseaeHHoW nepe-
MEHHOWN COCTOSAHUSA;

- OLIEHKW YKa3aHHbIX XapaKTepPUCTUK Mo IKCNepUMeHTanbHbIM AaHHbIM B cniyvae, koraa yHKUKUS Kannob-
DOBKU™ ABNSIETCA NMMHENHOW, a CTaHAapTHOE OTKITOHEeHWe ABNSIeTCH UMW KOHCTaHTOW, U NMHENHO CBA3AaHO C
npuBegeHHON NepeMeHHOMN COCTOAHUS.

MeToabl, yCTaHOBNEHHbIE HACTOAWMM CTaHOapPTOM, MPUMEHUMBI K pasfnndHbIM CcUTyaUUaMm, TakiM Kak
NPOBepKa HANNMYNUA HEKOTOPOrO BellleCcTBa B MaTepuane, UsnyvyeHue sHeprum obpasuamm nnu pacteHUssMn nnu
M3MEeHeHUs reoMeTpUn cTaTU4EeCcKNX CUCTEM NoJ Bo3gencTBnMemM gedpopmaLinn.

Kputnueckue sHaveHUA ANS OLUEHKN HEU3BECTHBLIX COCTOAHUN CUCTEM, BKITFIOUEHHLIX B CEPUID, MOTYT ObITb
onpeageneHbl Ha OCHOBE peanbHOW CEPUN UBMEPEHNI, YYUTBIBAS, YHTO MUHUMAaNbHOE ODHapYXMBaemMoe 3Haye-
HUAe NpUBeAEHHOU NepeMEHHON COCTOAHUS KaK XapaKTepUCcTUKy MeToda U3MepeHniA UICNoNb3yIoT ANd BbIDopa
npouecca namepeHnn. MmHumansHoe obHapyXnBaemoe 3HavdeHUe MOXeET OblTb YCTAHOBMNEHO B KA4eCcTBe
XapakTepuUCTUKK npoLecca UsmepeHuin nabopatopum nn mMetoga MsMepeHun, ecnm CoOOTBETCTRYOLLME AaH-
Hble AIBNAOTCA AOCTYMHLIMU ANA KaXXA0ro YPOBHS, TO €CTb CEPUM M3MEPEHNI, NMpoLlecca naMmepeHnn naboparto-
pUn nnNu metoaa nsmepeHun. MuHumMmanbHble obHapyXnBaemMble 3Ha4YeHUA MOTYT ObITb pasnMYHbI AN cepun
n3aMepeHuin, npouecca namepeHnn nadboparopnn Unnu MetToaa MIMepeHUn.

CtaHgapTtbl cepnn UCO 11843 npMeHUMBI K BENTMYMHAM, USBMEPHAEMBIM B COOTBETCTBMM C HENPEPLIBHON
LLUKanon namepeHnn. OHU NPMMEHUMbI K npoueccamMm N3MepPEeHnn U Tunam N3aMepuTensHoro obopyaoBaHus, vy
KOTOPOro PyHKLMOHaNbHYO CBA3b MeXay MaTteMaTUiYecKMM OXXuaaHUemM OTKIUKa 1 3HaYeHneM nepemMeHHOoM
COCTOSIHUSA OMUCBLIBAOT PYHKLIMEN KAaNUDOPOBKN. ECNU OTKNUK UMK NepeMeHHas COCTOAHUSA SIBMNAOTCSH BEKTOP-
HbIMA BenndnMHamMmu, To Metogbl ctaHgapTtoB cepun MCO 11843 npumMeHUMbl OTAENBHO K KOMMOHEHTam
BEKTOPOB UMM UX PYHKLUAM.

Ob603Ha4YeHns1, NCNonb3yemMble B HACTOALWEM cTaHAapTe, NpUBeAeHbl B NPUNOXeHUn A.

2 HopmaTuBHbIe CCbINKN

B HacTosLweM CTaHOdapTeE UCMOJIb30BaHbl HOPMATUBHbBIE CCbIJTKKW Ha CleAyiolwne CTaHAapThl.

NMCO 3534-1:1993 Cratuctuka. CnoBapb U ycrnoBHbIe 0603HaveHnd. Hacts 1. BepoaTHOCTL 1 OCHOB-
Hble cTaTUCTUYeCKNEe TEPMUHBI

* Ananorom oyHKUMKN KannbpoBKN B POCCUNCKNX CTaHaapTax sIBMAETCS rpagynpoBoYHas KpuBasi.

U3paHune odbmumnanbHoe
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NCO 3534-2:1993 Cratuctuka. CnoeBapb W yCNoBHble 0003HaveHUdA. Yacte 2. Ctatuctuyeckoe
yrnpaBrieHne KauyecTBOM

NMCO 3534-3:1999 CtaTtucTtuka. CnoBapb 1 ycnoBHble 0603HavYeHUs. Yacte 3. NnaHupoBaHue akcne-
PUMEHTOB

MCO 11095:1996 KanunbpoBKa NMHENHAA C UCNONb3oBaHMEM O0Dpa3LOBLIX MaTEpPUanos

MCO 11843-1:1997 CnocobHocTb obHapyxeHus. Hactb 1. TepMuHbl n onpegeneHus

NCO Pykosogcteo 30:1992 TepMUHBI U onpegeneHnd, Kacaowmecd 3TanoHHbIX MaTepuanos

3 TepMUHbI U onpeaeneHus

B cTaHgapTe npumMeHeHbl TepMUHbl U onpeageneHns no NCO 3534-1, UCO 3534-2, NCO 3534-3,
NCO 11095, UCO 11843-1 n NCO PykosoacTteo 30.

4 [lnaHupoBaHue 3IKCNEepUMEHTOB

4.1 O6wWmMe nonoxeHus

[Tpoueaypa onpeneneHnst 3Ha4YeHUN HEU3BECTHOIMC AEWUCTBUTENMBHOMO COCTOSHUA BKMNHOYaAeT OoTOOop
BbIDOPKN, MOATOTOBKY M HENOCPEACTBEHHO U3MePeHUS. MOCKONbKY Ka)Xablv LWar 3Ton npoueaypbl MOXET BHO-
CUTb UCKaXKeHne, He0DXoaANMO NMPUMEHATL OAHY U TY XKe npoLeaypy npuonnucaH1un, NoAroToBKe U onpeaeneHnun
3HAYEeHUN HEU3BECTHOIO AEUCTBUTENBHOMO COCTOAHUSA AN BCeX CTaHAAaPTHBIX COCTOAHUN 1 6A30BOro COCTOMA-
HUS, NCNOMb3YEeMbIX NPU KanmbpoBKe.

[ns onpeaeneHns pasnuinn Mexay sHaueHUs MU, XapakTepusyroLwmmm oaHo nnu 6onbsllee KoNM4YecTBOo
HEN3BECTHLIX AEUCTBUTENbHbLIX COCTOAHUA N BA30BOro COCTOAHUA, HEOBXoAMMO BbIBpPAaTL NMiaH 3KCnepumMmeH-
Ta, noaxoasaWwmnn Ansg cpaBHEHUSA. SKCNepUMeHTanbHbIe eAUHNULLBI TAKOTO SKCNEpUMEHTa onpeaensatoT Ha OCHO-
BE M3MEPEHNN AENCTBUTENBHBIX COCTOSIHUA N BCEX CTaHAAPTHLIX COCTOSAHUN, NCMNOMb3YEeMbIX NPU KannMbpoBKe.
MaeanbHbIM NNaH 3KcnepumeHTa noaaepXnBaeT MOCTOAHHBIMU BCE U3BECTHbIe (PakTopbl, BNUsiloLWIME Ha
pe3ynbTaT, U ynpaBnseT HEU3BECTHbLIMU pakTopaMmM 3a cyeT obecnevyeHnst paHaOMU3NPOBAHHOMO NOpPsAaKa
NOArOTOBKA U BLIMONMHEHUA U3MEPEHUN.

B 0enCcTBUTENbHOCTU AOCTUYL 3TOI0 TPYAHO, MOCKObKY MNOAroTOBKa MonpeaeneHne s3HaveHU BKINHOYEH-
HBIX COCTOSIHMW BLINONHAOTCS NocNneaoBaTenbHO BO BpeMeHn. OaHako YToObl BbISIBATL MMaBHbIE CMELLEHNUS,
N3MEHSIIOLLMECH BO BPEMEHMN, HACTOATENbHO PEKOMEHAYETCH UCMONHATL O4HY NOMOBUHY KannMbpoBKU A0, a
OPYryto — nocne naMmepeHnin Hen3BeCTHbIX COCTOAHU. OgHaKO 3TO BO3MOXHO TOMbKO, eCcnn obbemM cepun
N3MEPEHNIN N3BECTEH 3apaHee N UMeeTCH 40CTaTOYHO BpeMeHN AnNs Toro, Ytobbl cneagoBaTh 3TOMY Noaxoay.
Ecnn HEBO3MOXHO YyNpaBMdTb BCEMU BIIUAOLWLMMN pakTopamMn, TO OOMKHO ObITh NpeacTaBieHo onucaHue
BCeX HeJoKa3aHHbIX NpeanonoXXeHUN.

MHorme metoabl USMEPEHUN TPEDYIOT XMMMNYECKOW NN prusmndeckon obpadoTkn obpasuoB Ao NpoBeae-
HUASA HenocpeacTBeHHO UaMmepeHun. Oba wara npoueaypbl UI3SMepeHUin BHOCAT AOMNONHUTESbHbIE UCKaXKEHUH
pe3ynbTaToB U3MepeHUn. Ecnn TpebyeTca NOBTOPUTb N3MEPEHUS, TO NMOBTOPEHUE AOIMKHO BKMHOUATb BECH
LIMKN OT NOAroTOBKU A0 U3MepeHun. OaHako BO MHOMMX CUTyauusix npoueaypa U3MepeHn He MOXKeET ObITb
MOBTOPEHa MONTHOCTbIO, B YaCTHOCTU, HE BCe LwWarn NOoAroTOBKMA MOTyT ObITb MOBTOPEHbI AN KaXaoro
namepeHna (CM. npumedaHune 5.2.1).

4.2 Bbibop cTaHAApPTHLIX COCTOSAHUN

[1Mana3oH 3HavyeHnUn npuBegeHHoMN nepeMeHHON CoOCTOAHUSA, 3anoNHEHHBIM CTaHAaPTHBIMUA COCTOAHUSA-
MW, OOJKEH BKMoYaTh:

- HyNneBoe 3Ha4vYeHne nNpuBegeHHOU NepeMeHHON COCTOSAHUS (B aHaANMMTUYECKON XUMIKX obpaseL, XOrnoc-
TOW NpodbI);

- XOTH Obl 0AHO 3Ha4YeHUe, bNnsKoe K npeanonaraeMomMy MMHUMansHOMY OOHapyXMBaAeEMOMY 3HAYEHUIO
Ha OCHOBe anpuopHon nHpopmauun. Ecnn ato TpeboBaHMe He BBINOMHEHO, TO 3KCNEPUMEHT MO KannbdpoBke
OOIMKeH ObITb MOBTOPEH C APYTMMM 3HAYEHUAMMN NPpUBEeAeHHON NepeMEHHON COCTOSIHUSL.

CTtaHOapTHbIE COCTOSIHUS AOMKHBI ObITh BbIOPaHbI TAKUM 0Opa3oM, YTOObI 3Ha4YEHUNA NpMBEAeHHOU Nepe-
MEHHOW COCTOSAAHUA (B TOM YMCne 1 AN norapnpmMmmnyeckoro macwitabda) obinm npnbnnusnTensHo paBHoyagane-
Hbl B WHTepBane OT MWHMMANbHOMO OO0 MakKcUManbHOro 3HavyeHuMW. Ecnn ctaHgapTHble COCTOAHUA
npeacTaBfieHbl cTaHAapTHEIMU 0bpasLamMun, TO X COCTaB A0IMKEH ObITb HAMbonee BIM3KUM, MO BO3MOXHOCTMH,
K COCTaBy nccneayemoro martepuana.

2
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4.3 BbiOop KonnyectBa cTaHAapTHbLIX COCTOAHMA I N Konu4vecTBa OTKNMUKOB J, Ku L

Bbibop cTaHAapTHLIX COCTOAHUIA, KONMYEeCcTBa NOAroTOBOK U MOBTOPHBLIX U3MepeHA A0JTKEH NPOBOANTb-
CA C Yy4eTOM creayroLlmnx TpedboBaHNN:

- KONMUYECTBO CTaHOAaPTHBLIX COCTOSAHUN £, NCNOMb3yEMbIX MPU KanMbpoBKe, ACITKHO ObITb HE MeHee TpeX;
oAHaKo npeanodTuTensHo { = 5;

- KONUYECTBO NOArOTOBOK ANS KAXA0ro CTaHAapPTHOIO CoCcToAHUA J (BKMovasa 6a3oBoe COCTOAHNE) A0N-
)KHO ObITb OIMHAKOBLIM, PEKOMEHAOYETCH, NO KpanHen Mmepe, ABe NoarotoBkn (J = 2);

- KONMMYECTBO NOAroTOBOK AN AEACTBUTENBbHOMO COCTOAHUA K AOMKHO coBNaaaTh C KONMYECTBOM NOoAro-
TOBOK ANSA KaXXQoro ctTaHaapTHOMO COCTOAHUSA J;

- KONMMYECTBO MOBTOPHbLIX U3MEPEeHUN L, BLINOMHAEMbIX NPy NOAroTOBKE, AOIMKHO OblTh OAUHAKOBbLIM;
pekoMeHAOyeTcs He MeHee OABYX NOBTOPHLIX UsMepeHun (L = 2).

[TpnmeyaHnwune— Popmynbl AN KPUTUHECKUX 3HAYEHUA U MUHUMATIBHOIO OBHAPY>XMBAEMOr0 3HAYEHUSA B pas3-
aene 5 cnpaesenuBbl TONBKO B NPEANONOXEHUU, YTO KONMUYECTBO NOBTOPHbLIX N3MEPEHUN NPU NMoAroToOBKE ABNSAETCH OQNHA-
KOBbIM ANS BCEX UBMEPEHUN CTAHOAPTHLIX U AEUCTBUTENBbHbLIX COCTOSIHUMN.

[TockonbKy OTKITOHEHUSA U CTOMMOCTb NPWU NOAroToBKE 0O6bIMHO HAMHOro BonbLe, YeM NPU U3MEPEHUSX,
ONTUManbHbIA BbIGOP J, K L MoXeT ObITb NOSTy4eH Ha OCHOBE ONTUMU3ALMN OrpaHNYEeHNI Ha OTKIOHEHNS U
3aTparThl.

S Kputuueckme 3HauyeHus y., X, U MUHUManNbHOe OOHapyXnsaemoe
3Ha4YeHue X,  Cepun N3MepeHnn

5.1 OcHOBHbIe NpeanonoXxeHusn

BeluMcneHnsa KpUTn4ecknx saHa4YeHMA 1 MUHUMAaTbHOIO 0OHAaPYXXMBaeMOro sHa4YeHUs1 OCHOBaHbI Ha Npe-
nonoXxeHuax B cootBetcTBUM ¢ MNCO 11095. B HacTodwem cTaHaapTe metoabl, npusegeHHble B NCO 11095,
MCNonb30BaHbl ¢ 0bobLweHnem 5.3.

OcHoBHble npeanonoxerHust no NCO 11095 cneayrowme:

- (PYHKLUS KannMbpoBKN NMMHENHA;

- UISMEePEHUA OTKNMKa BCEX NOAMOTOBOK M CTaHAAPTHLIX COCTOSAHUA ABNAOTCH HE3AaBUCUMbBIMU U NOOYNHS-
I0TCA HOPpManbHOMY pacnpegeneHunto, ctaHgapTHoe OTKINOHEHUE KOTOPOro COOTBETCTBYET cTaHOapTHOMY
OTKINIOHEHUIO OCcTaTKa;

- CTaHAapTHOE OTKNOHEeHWe ocTaTKa ABMNSIETCH KOHCTAHTOW, TO €CTb He 3aBUCUT OT 3Ha4YeHU NPpUBEdEH-
HOW NepemMeHHOU cocToAaHNA (MeToa 1) unu aesnsaeTcd NMMHeNHOM pyHKLUMen npuBeaeHHOU nepemMeHHOU COCTO-
AHUA (MeToq 2).

PelleHne OTHOCUTENBHO MPUMEHUMOCTN HACTOSALLEro cTaHaapTa U BeIDopa 04HOM U3 3TUX ABYX CUTYa-
LU AOMKHO ObITb OCHOBAHO Ha anpuopHOWU UHopMaL i U BU3yarnbHOW SKCNepTu3e AaHHbIX.

5.2 Metoa 1. lNocToAHHOE cTaHAApPTHOE OTKNOHEHUe

5.2.1 Mopensb
Moaenb, 0OCHOBaHHasA Ha NpeanonoXKeHUsaxX 0 MMHEeUHOCTU PYHKLNMK KaNTMOPOBKMA U NOCTOAHHOM CTaHOapT-
HOM OTKINOHEHUN, 3adaeTcqd YypaBHEHUEM:

Y;j=a+bx;+ey, (1)

rae X; — npuBegeHHas nepeMeHHas CoOCTOAHNUA B COCTOAHUN 1
g;; — Cry4YauHble COCTaBNsOWMNE, KOTOPbIE OMUCHIBAOT OTKITOHEHUS!, CBsA3aHHbIE C 0TOOPOM BEIDOPOK,
NoAroTOBKOW 1 OLLMDKaMMN N3MEPEHNN.
B cooTBeTCTBMM C NPeANONOXEeHNAMN CryvariHble BeNUYNHDI £;; HE3aBUCUMbI U HOPMarbHO pacnpese-
NeHbl ¢ HyNeBbIM MaTeMaTUdecKUM OXungaHuem N TeopeTUYecKMM cTaHOapTHbIM OTKIIOHeHMeM ocTaTKa
G &jj~ N(0:62). MoaToMy 3HaYeHUs1 OTKIMKA Yg TaKke ABNAKTCA CriydauHbIMKU BENTMYNHAMKU C MaTeMaTU4ecC-

kUM oxupaHuem E(Y;) = a + b x; u ancnepcueir V(Y;) = 6%, He 3aBucsLLei oT x;.

[TpunmedyaHwune—Ecnn ansa namepeHnn noarotoerneHo J BbIBOPOK M KaXgasa n3 HUX nameperHa L pas, Tak 4to
BCEro BbINONMHEHO J L uamepeHnn ans ctTaHgapTHOro COCTOSIHUSA, TO Y;; OTHOCATCSA K cpegHemMy L uamepeHuin, BbINONMHEHHbIX
Ha NOAroTOBNEHHOW BbIDOPKE.

5.2.2 OueHka pyHKUNUU KANUOPOBKU N CTAaHOAPTHOrO OTKNMOHEHUA oCcTaTKa

2

B cootBeTcTBUMM ¢ UCO 11095 oueHkM (CM. NnpumMmedaHue) ansa a, b n ¢< onpeaensawT no popmMynam:
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I J - B (2)
D 2 (xXi=x)yi—y)
f_i=1J="1 |
SXX
4=y - bX; (3)
I J
) 1 _ . g (4)
Gz_IJ 22 Z( z_';_a_bxi)z-
Tl =1

[TpumeyaHwune—B ortnnune oT UCTUHHBIX NapamMeTPoOB, 3HAYEHNS KOTOPbIX HE U3BECTHbI, OLUEHKU NapamMeTPOB
0003Ha4YeHbl CUMBONOM 2.

5.2.3 BbluucneHue KpUTU4YECKUX 3HAYEHUN
KputTnueckoe sHaudeHUe OTKNMKa onpeaenstoT no gopmyne

. 111 xZ (9)
=a +1 V)G | | .
Ye 0,95( ) \/K s,
Kputnyeckoe 3Ha4veHne npuBeaeHHoN nepemMeHHon COCTOAHUA onpeaensitoT rno dpopmyne
511 1 x2 6
XC = to 95(V) {f | I X , ( )
’ b VK IJ s,

rae Iy g5(v) — KBaHTUNbL f-pacnpeneneHns ypoBHA 95 % ¢ v = (/J — 2) cteneHamu ceoboabl. ObocHoBaHue
3TUX POPMYN NprBeaeHO B NpUNoXxeHun B.

5.2.4 BbluMcneHme MMHUManNbHOro oOHapyXuBaeMoro 3Ha4eHuUus
MuHUManbHoe cOHapyXXMBaemoe 3HayeHne onpeaenseTtcd no gpopmyne

&\/1 1 x2 (7)

Xd =0 — | | :
b IJ s,

rae o = o(v; o, f) — 3Ha4veHMe napameTpa HeLeHTpPalnbHOCTI.
CnydanHas senudmnHa T(v; §), onucbiBaroLWasics HeUeHTpanbHbIM f-pacnpegenerHnem c v= (IJ — 2) cTe-

neHsamMu csoboabl M NapamMeTpoM HeLleHTPanbHOCTU §, YAOBNETBOPSAET ypaBHEHUID
P[T(v;d)<t1_ (V)] =8,

rae tq_ ., (v) — KBaHTUNb f-pacnpegeneHnaypoBHsa (1 — o) c v cteneHammn csoboabl. OBoCcHOBaHUE JaHHOM
dbopmMynbl NpUBeaeHO B NpUNoXxeHun B.

Ons o =pnv>3 xopownm nNpudbnmkeHnem 4 ABNAeTCs cneayroLlee:
O(v; o B) ~ 2t4_ (v), (8)
rae tq_ , (v)— KBaHTUNb t-pacnpeaeneHna ypoBHa (1 — a) c v = ({J — 2) cTteneHAaMn cBobobl.

Ecnnv =4 n o =p = 0,05, To 0OTHOCUTENBHASA OLLUMDKA 3TOro NpUbnmkeHus coctasnseTt 5 %.
B Tabnuue 1 npuBeaeHbl 3HaveHUa o(v; o, B)ana o = =0,05 1 pasnnyHbIX 3HAYEHUN V.
Ana o =puv > 3 NnpubnuxkeHHoe 3HavYeHne x4 MOXKHO onpeaennTb No PopMyne

s (1 1 x? (9)
Xd ﬁ2t0,95(\=’) \/ | =2X...

b\K I s, ©

5.3 Metog 2. CtaHaapTHOe OTKNOHEeHWe INUHEeWHO 3aBUCUT OT NpuBefeHHOW nepeMeHHOMN
COCTOSIHUSA

5.3.1 Mopaenb
Moaenb, 0OCHOBaHHas Ha NPeanonoXeHUsX, YTo PYHKLNS KaNnMOpoBKN ABNAETCS NUMHENHOWN U CTaHOapT-
HOe OTKINOHeHMe NMMHEeNHO 3aBUCUT OT NpuBedeHHOU NepeMeHHOU COCTOAHUA, 3aaaeTcH YypaBHEHNEeM

Yg=a+bxi+ £ (10)
rae x; a, b v Yg MMEIT TOT Ke CMbICI, YTOo U B 5.2.1, a ¢;; — He3aBUCUMbIE M HOpManbHO pacnpegenieHHble
CriyHanHbele BefIYnHbl C MaTematnieckum oxundanvem E(g;;) = 0 n gucnepcuent:

_ 2 _
V(e;i) =c4(x;) = (C + dx;)=. (11)
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To ecTb cTaHOAPTHOE OTKMOHEHWEe ocTaTKa IMHENHO 3aBUCUT OT X!
o(X;) = ¢ + dXx;. (12)
[TapameTpbl Mogenu a, b, ¢ 1 d ocLeHMBaKT B COOTBETCTBUN € 5.3.2 N 5.3.3.

Tabnwunya 1— 3HadeHnss napameTpa HeueHTpaneHocTV ansa o =B = 0,05 nv cteneHen ceoboab!

v S(v; ;) v 3(v; o;3) v 5(v; ;)
2z 5,516 19 3,415 36 3,354
3 4,456 20 3,408 37 3,352
4 4,007 21 3,402 38 3,350
5 3,870 22 3,397 39 3,349
s 3,752 23 3,392 40 3,347
I 3,673 24 3,387 41 3,346
3 3,617 25 3,383 42 3,344
S 3,575 20 3,380 43 3,343
10 3,543 27 3,376 44 3,342
11 3,517 28 3,373 45 3,341
12 3,496 29 3,370 46 3,339
13 3,479 30 3,367 47 3,338
14 3,464 31 3,365 48 3,337
15 3,451 32 3,362 49 3,330
16 3,440 33 3,360 50 3,335
17 3,431 34 3,358
18 3,422 35 3,356

5.3.2 OueHKa napamMmeTpoB NMIUHEUHON 3aBUCUMOCTU CTAaHAAPTHOIO OTKITIOHEHUA OCTaTKa OT NpuU-
BeJeHHOU NnepeMeHHOU COCTOAHUA

[TapameTpbl ¢ U d oUEHUBAKOT C NOMOLLbIO NIMHENHOIO PErpeccuMoHHOro aHanusa co ctTaHaapTHLIMUK
OTKNOHEHUAMMN:

1 S o (13)
S; = 2. (Vi —Vi)5,
V=1

B KA4YeCTBe 3Ha4YeHW 3aBUCUMON NepeMeHHOU S 1 ¢ NpuBeaeHHON NepeMeHHON COCTOAHUSA X B KAYeCTBE Hela-

BUCUMOW NepemMeHHon. Tak kak aucnepcus V(S ) nponopLuuoHanbHa 62, perpeccuoHHbIn aHanus (em. [1]1n [2])
HEeoDX0aAMMO BbINOMHATL C BECaMU:

1 1 (14)
i o2(x;) (c+dx;?

OaHako Ancrnepcun c4(x;) 3aBUCAT OT HEU3BECTHBIX NapameTpoB C U d, KOTOpbIe Takke AOHKHbI BbiTh
oLleHeHbl. [o3ToOMy UCMONb3YIOT CreayioLyo UTepaTUBHYIO NpoLeaypy ¢ Becamu

" 1 (15)
W, =— -
7 (Gqf)z

.t

[Mpn nepsoun ntepaumn (q =0), 6o =S;, rAe 3HaYeHUA S; — sMnNUpnYeckne ctaHgapTHbIE OTKITOHEHNS.
[1na nocnepgoBaTenbHbIX UTEepauun g =1,2, ... 3Ha4YeHUs

s~ A 1 x. 16
Ggi =Cq +dgX; (16)
BbIMACITAROT, I/ICI'IOJ'II:3yFI BCIIOMOlIatTelJilbHble BeJiNMY1Hbl.
]
Ty v 11= D, Wqis
=1
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/ 17
~ D, (17)
Tq + 13 = ZWQEX' :
i —
1
Tq + 14 — quzSz:
j —
1

2 Tgi137g1,4 = Tgi12lg115. (18)
g=17" 2 ’
Tg i1 Tg 13 =15 12
. . .= Tgi11Tg 15 = Tgr127g 41,4 (19)
q + 2 '
Tgi11lgi1,3 = T5012

DTU npoueaypbl OLICTPO cxoaaTes ans g = 3,
83==53-Fd3X.
Ecnun 3To nocneaHsaa ntepauuns, To

53 =6(x), 63 =6, d3 =d, T.€.
6(X)=6q + d(x). (20)

5.3.3 OueHka cbyHKLMN KanudpoBKN

[na oueHKM napamMeTpoB a U b UCNONb3YIOT NMTMHEUHBIN PErPECCUOHHBIN aHan1s3 ¢ Be€COBLIMU KO3 UL n-
eHTamu (cM. [1]n [2]). B aaHHOM cniyvae 571-]- — 3Ha4YeHusa 3aBUCUMOUN NepeMeHHOU, X; — 3Ha4YeHUs He3aBUCH-
MOW NepemMeHHON, W; — BeCOBble KO3(PPULINEHTHI

1
G4(x)

Wf_

3aech 64(x; )— oLeHKa ancnepcun X; B COOTBETCTBMN C ypaBHeHMeM (20). BcnomoraTtesibHble BENN4YK-
Hbl B 3TOM clly4Yae MMetoT BUA

I
7} =J ZE:MQ,
i =1
7
T2 =J ZWIXIJ
i =1
1
T3 =J ZWIXZ,
i —
I J | (21)

i=1j =1

I J
Ts =J ), D WiX;¥j-
i=1j = 1

OueHKM NapamMeTpoB a U b onpedenaeT No PopMynam:

I3ly — Tols, (22)

a = 5
T3 — T
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f=lls—I2ls (23)
TiT3 — T

5.3.4 BbluncneHune KpUTU4eCKUX 3Ha4YeHUN
Kputnieckoe 3Ha4vyeHne oTKNMKa onpeaensatoT no dpopmMmyne

- S (24)
A o) 1 X
=a+t v). -2 4 F 2w | 52
Ye 0,05(V) P {.’.1 Sxxw]
KpuTuyeckoe 3HayeHue NnpuBedeHHoN nepeMeHHoN CoCcTosiHUS onpeaensieTcs no popmyne
.-ﬂ.2 _
XC _ to}gg(\’) Gg | 1 | XV% 82; (25)
b K 7-1 SXXW
rae
Xy = Tol Ty; (26)
Sow = T3 —T5/T4; (27)
I J
. 1 _ . (28)
62 T > 2 wilyy —a-bx;),

i=1j =1
rae ty g5 (v) — KBaHTWNb t-pacnpeneneHns ypoBHsa 95 % cv = [J — 2 cTeneHamu cBobopbi.

5.3.5 BbluucneHne MMHUManNbHOro o6Hapy>XmBaemMoro sHa4eHus
MuHUManbLHOe obHapyXnBaemoe 3HadYeHue onpedenarT rno popmyne

LR ETT I e @
b K T1 SXXW

rae o = o(v; o, B) — 3HavYeHune napameTpa HeLLeHTpanbHOCTU B COOTBETCTBUM C 5.2.4.
Tak KaKk 64(X 4 ) 3aBUCUT OT X4, 3Ha4YeHue x4 creayeT BblYUCNATb TepaTUBHLIM COCOBOM.

NTepaTuBHasa npoLeaypa Ha4nMHaeTCa C 6{X 4 )g = G U X4g- Ha cnegytoiem ntepaTMBHOM LIare Bbl4MC-
NAT 6(X 4 )1 = 6(X 4o ) U MCMONbL3YIOT B popMy”ne Anf Xy, Monyyas Xyq .... Bo MHOrMx cnyyasx, nepsbiv utepa-
TUBHbLIW LLIAr 3aMeTHO He U3MeHsAeT 3HadeHue Xx,4. [1puemnemoe 3HadyeHne ANA Xy MOXeT OblTb MOJTy4eHo B
TpeTbeM UTepaTUBHOM Luare.

6 MuHumManbHOe OOHapyXuBaemMoe 3HaYeHue Ana MeToaa U3SMepeHUN

MuHnmanbHoe oDHapyXXMBaemoe 3HavYeHue, NonyvYeHHoe NpU KOHKPEeTHOM KanubpoBKe, NoKasbiBaeT
CNOCOOHOCTb KanNnMObPOBaHHOIO MeTo4a U3MEPEHUN ANS COOTBETCTBYOLLEN CEPUN N3MEPEHNN ODHAPYXXNBATL
3Ha4YeHne npuMBeaeHHOWU NepeMeHHON COCTOSHUA, COOTBETCTBYKOLWEN HabnogaeMomMy AEUCTBUTENBHOMY
COCTOSAHUIO, OTNIUYHOE OT HyNHA. TakuMm obpa3om, MUHUMalbHOE O0bHapyXMBaeMoe 3HavyeHune Ang Mmetoaa
M3aMepeHnn — 3TO HauMeHbLUee 3HavYeHWe NpUuBeaeHHON NepeMeHHON COCTOSIHUA, KOTOPOE MOXET DbiTb ODHa-
PY>KEHO OTNUYHBIM OT HYNS € BepOoATHOCTLIO (1 — [B). MnHUManbHble 0bHapyXXUBaeMble 3HaYEeHUS pasnnyatoT-
CA ANA pasnnUYHbIX KannbpoBok. MMHUManbHbIe 0OHapyXMBaemMble 3Ha4eHUA pasUYHbIX CEPUA N3MEPEHNIA;

- AN KOHKPEeTHOro npouecca namMmepeHni1i, OCHOBaAHHOIO Ha TOM e caMOM TuUne npoLecca M3MmepeHui;

- ANg TUna npouecca N3MepeHnin, OCHOBaAHHOIO Ha TOM e CaMOM MeToe U3MEepPEeHUN;

- AN MeTo4a U3MEPEHNN MOXHO MHTEPNPETUPOBAaTL KaK peanusaunio cryvyanHon BENUUNHBI, ONs1 KOTO-
DOV NapamMeTpbl pacnpegeneHnss MOXXHO paccMaTpuBaTh Kak XapakTepucTUKMA npouecca naMmepeHuid, Tuna
npouecca MsMepeHnin Unn meToga MsMepeHni, COOTBETCTBEHHO.

Ecnun Anga KOHKpeTHOro npouecca U3MepeHUin BeINMOMHEeHO m nocneaoBaTeibHbIX KannMbpoBOK AN onpe-
geneHna MMHMMarnbHoro obHapyXuBaemoro sHadeHua npMBegeHHoON nepemMeHHON COCTOAHUA Xy, TO MOXHO
MCMONb30BaTh M MUHUMaIbHbBIX 0OHaPY>XXNBAEMbIX 3HAYEHWUN X1, X490, --- Xqm A9 0NpeaeneHna MMHUManbHo-
ro oOHapyXMBaemMoro 3HavyeHus ans Metoaa UsMepeHnin Npu cnegyowmx yCrnoBusix:

a) npouecc MsMepeHUn He N3MeHAETCH;

b) pacnpepeneHne sHa4yeHUN Xy YHAMOAAIbHO U HE UMEET yaaneHHbIX 3HaYeHUN X4;

C) NNaHUpoBaHWe 3KcnepuMeHTa (BKNoYasa KONMMYEeCTBO CTaHAaPTHLIX COCTOAHUIN U KONMUYECTBO OTKIN-
KOB npoueaypsb! J, K 1 L) ognHakoBO ANS KaXKaon U3 KannmbdbpoBOK.
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[1pn 3TNX YyCNOBUAX MeanaHa 3HavYeHun x4, ana 1 = 1, ..., m pekomeHayeTcs B Ka4ecTBe MUHUMAITbHOTO
0OHapyXMBAaeMOro sHa4YeHus1 npoLiecca nsmepeHnin. ECnnm BMecTo MeamnaHbl UCNOMb3YIOT APYTYHO CYMMapPHYIO
CTaTUCTUKY 3HAYEHUN X4;, TO UCNONb3yeMad cTaTUCTUKa A0IKHa BbiTb onncaHa.

Ecnnnioboe N3 aTux ycrnoBUn HapyLweHo, ToO MUHUMarnbsHoe obHapyXMBaemMoe 3HaveHne npoLecca name-
PEHUNW onpeaeneHo HeJoCTaTOuHO TOUHO U onpeadeneHmne obLllero sHa4vYeHUsa He cnegyet npeanpuHnmMmaThb.
EcnnognH n ToT Xe MeTog naMmepeHnn nNpUMeHsoT B p NabopaTopusaX U Ans KaxKaom N3 HMX onpegensaoT MUHN-
ManbHOe ODHapyXXnBaemMoe 3HavYeHue npoLecca MaMepeHnin B npeaenax nadbopatopun, To Ans Tex XKe camblX
YCNOBUW, AN KOTOPLIX onpeaensanocs MUHUMaNbHOe ObHapy)XMBaemoe 3HaveHune npouecca naMmepeHun,
MeaunaHa p nabopaTopHbIX MUHUMAaNbHBLIX OOHAPY)XNUBAEMbIX 3HAYEHUN PEKOMEHAOYETCH B KAYeCTBE MUHU-
ManbHOro obHapyXMBaemMoro sHa4eH1UA MeToda usmepeHuin. ECnmBMecTo MeamaHbl UCNOMb3YIOT APYTyH CYyM-
MapPHYK CTaTUCTUKY NabopaTopHbIX MUHUMANbHBLIX ODHAPYXMBAEMBLIX 3HAYEHWUW, TO WCMOMNb3yemMas
cTaTUCTUKa AoMKHa ObITh onucaHa.

7/ Ucnonb3oBaHue NOnNy4YeHHbIX pe3ynbTaToB

[TpumeyaHwmne—Illpumepbl onpegeneHns KPUTUHECKUX 1 MUHUMAarlbHbIX ODHAPYXMBaAEMbIX 3HAYEHUW MPUBE-
OeHbl B NnpunoxexHum C.

7.1 Kputudyeckue sHavyeHuUA

[na NpnHATUA pelleHnin OTHOCUTENBHO AOCTMXKEHUST AENCTBUTENbHLIX COCTOSIHUIA crielyeT NMPUMeHsTb
TOMbKO KPpUTUYECKMNE 3HAYEHUS NMPUBEAEHHOWN NEPEMEHHON COCTOAHNS UMW OTKKKA. TN 3HAYEHUS, MOTTyYEH-
Hble NMpn KanMBpPOBKe npouecca U3MepeHnin, ABNSIITCH rpaHnLamn obacTy NPUHATUSA peLleHniA NP OLeHKe
HEN3BECTHbLIX COCTOSIHUA CUCTEMBbI, BKIMKOUEHHBbIX B ceputo. [pun nocnegoBaTenbHbIX KannbpoBKax ogHOro w
TOrO Xe rnpouecca N3MepPeHNUn KpUTUYECKMUE 3HaYEHUSI MOTYT U3MEHSITbCH OT OAHOW KanubpoBKU K APYrow.
OaHaKo Tak Kak Ka)kgoe N3 KpUTUYECKNX 3HaYEHNN ABNSIETCS rpaHuLen obnactn npuHATUS pelueHnin 4ns CooT-
BETCTBYIOLWEN CEPUN NIMEPEHUN, BECCMBICNIEHHO BLIMUCMATb OBDLIME KPUTUYECKUE 3HAYeHUs AN BCeX
KanmMbpoBOK U NCNOMb30BaTb UX B KAYECTBE KPUTUYECKUX 3HAYEHUN.

Ecnun3sHayvyeHne npuBe4eHHOMN NepeMEHHON COCTOAHNS U OTKINKA HEe NMPeBLILLIAaeT KpUTUYECKOTO 3HaYe-
HWUS, TO MOXHO KOHCTaTUPOBAaTb, YTO HET pasfimyiuin mexay HabnogaemMelM 4eUCTBUTENBHBIM COCTOSAHUEM Y
6a30BLIM coCcTOsIHMEM. OgHaKo N3-3a BOSMOXHOCTU NOSIBNEHUSA OLLUMOKM BTOPOro poda 9TO 3Ha4YeHUE He criely-
eT paccMaTpuBaTb Kak AeMOHCTpaL Mo TOro, YTo Habnwgaemada cuctemMa onpegefieHHoO HaxoauTcsl B ee Das3o-
BOM COCTOSAAHMN. [103TOMY Takoe coobLeHne Kak « HOMb» UM «KMeHbLIME YeM MUHMMaNbHOe 0BHapyKMBaeMoe
3HaveHMe» HeaonycTumo. Becerga AomkHO ObITb YKaszaHo 3HavYeHue U ero HeonpeageneHHoCTb. Ecnu nonyyen-
HO€ 3HaYeHMe He MNpeBbIaeT KPUTUYECKOro 3HaveHUsl, TO OofmKeH ObiTb AobaBneH KOMMEHTapunu «He
obHapyXeH» .

7.2 MuHumanbHoe obHapyxXuBaemMoe 3Ha4YeHUue

MuHumanbHoe obHapyXngaemoe 3HavyeHune, NofiydyeHHoe NpPU KOHKPETHOW KannbpoBKe, NokKasbiBaerT,
ABMAETCA NA CNOCODHOCTL OOHAPYXXEHUA AEUCTBUTENBHOMO NpoL.ecca U3MepeHUn A0CTAaTOMHOW ANd NpeaHas-
Ha4yeHHOW uenun. Ecnn aTo He TakK, To BenuiuHbl J, K Unn L MoryT ObiTb MU3SMEHEHHI.

MuHumanbHoe obHapyXnBaemoe 3HaueHne, NoydeHHoe no Habopy KanMbpoBOK ANS NPeanonoXKeHUN,
YNOMSIHYThIX B pa3gene 6, MOXeT CNYXXUTb AN CpaBHEHUS, BbIDOpa N aHanunsa pasnuiHbiX nabdbopatopuin
NN MEeTOA0B COOTBETCTBEHHO.
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[MpunoxeHwne A
(obsizaTenbHOE)

YcnoBHble 0603HaAYEeHUA U COKpalleHUs

CBOOOAHLIN YNEH YpaBHEHUA Yy = a + bx + &

cueHKa cBODOAHOroO YneHa a;

KO3MMPOULUMEHT HAKITOHA B BbIpaXeHnn y = a + bx + g
ouUeHKa KoathdunumeHTa HaKknoHa b;

CBODOAHbLIN YnNeH ypaBHEHUSA o(X) = ¢ + dx ANs CTAHAAPTHOIO OTKITOHEHUS OCTAaTKa,;
oueHka ¢cBoboaHOro YneHa c;

KOSPMPUUNEHT HAKMOHA B BblpaXeHun oX) = ¢ + dx Aans CTaHgapTHOroO OTKITOHEHUS
OCTaTKa,;

oLUeHKa KoathdunumeHTa HaKnoHa d,;

MaTEMATUYECKOE OXNOAHNE CITYYaWUHON BENNYMHLI, YKA3aHHOW B CKODKaX;

KONMU4YEeCTBO CTAHAAPTHLIX COCTOSIHMW, UCMOMNb3yEMbIX B SKCNEPUMEHTE NPU KannbdpoB-
Ke;

NHOEKC NEPEMEHHON CTAHOAPTHLIX COCTOSHWNN,

KONMYeCTBO NOArOTOBOK ANA KAXA0ro COCTOAHUS;

MHAOEKC NepeMEeHHOW NOAroTOBOK ANA CTAHAAPTHLIX COCTOAHNU 1 DA30BOro COCTOAHUSA,
KONMYeCTBO NOArOTOBOK ANA AEUCTBUTENBbHOIO COCTOSHUSA;

MHOEKC NEPEMEHHON NOArOTOBOK AN AEUCTBUTENBHOIO COCTOSHUSA,;

KONMMYEeCTBO NOBTOPHLIX U3MEPEHUN AN KaXXOQ0WN NOArOTOBKU;

WHOEKC NepeMEHHON NOBTOPHLIX U3MEPEHUN AN KaXKO0W MOAroTOBKMU;

KOSAMULUNEHT;
KONM4YeCcTBO NocneaoBaTebHbIX KANMbpOoBOK;

KONM4eCcTBO NOAroTOBOK B 3KCNEPUMEHTE Npu KannbpoBke. Ecnn Konn4ecTBo NoAroTo-
BOK A1 K&XKOOro CTaHA4apTHOro COCTOSAHUA oanHakoBo, To N = 1J, a obee Konn4ecTtBo
N3MEPEHNN B SKCNEPUMEHTE Npu KannbposBke paBHO NL;

HOMEP Lara utTepaumuu;
SIMMUPUYECKOE CTaHAAPTHOE OTKITOHEHUE;

CyMMa KBaApaToB OTKNOHEHUW BbIOPaHHbLIX 3HAYEHUN MPUBEAEHHON NEPEMEHHON CO-
CTOSHUSA ANS CTaHAAPTHLIX COCTOAHUN (BKNoYas 6a30BOE COCTOSIHME) OT BbIDOPOYHOIO
CPeaHero;

B3BELLUEHHAsS CyMMa KBaApaToOB OTKITOHEHUN BbIOPAHHbIX 3HAYEHUN NPUBEAEHHON Nepe-
MEHHOW COCTOSIHUA AN CTAHAAPTHBIX COCTOSHUM (BKINoYas ba3oBoe COCTOSHUE) OT Bbl-
BOpPOYHOro B3BELWEHHOIO CPeaHEro;

BCNOMoraTternbHas BENMYMHa ans MIMHEUMHOIo PerpeccuoHHOro aHanmaa npu NCrnonb3o-
BaAHWN BECOBbIX KOSHMPULIMEHTOB;

OANCNepPCUs Cny4anHon BENUYUHLI, YKAa3aHHOW B CKODKax,;
BECOBOWN KOIMPPULMNEHT X;

BECOBOW KO3PMPULIMEHT X; B §-M UTEPATUBHOM LUAre,
NpuBeAeHHasi NepeMeHHas CoOCTosAHUA X = Z — Z,;
3Ha4YeHne NpuBeJeHHON NePEMEHHON COCTOAHWS;

BblOpaHHblIe 3HA4YeHUs NPUBEAEHHON NepemMeHHON cocTossHUA X Ans cTaHO4AapPTHbIX CO-
CTOSIHUN, BKNtovasa 6a30B0Oe COCTOSHUE;

KPpUTUYECKOE 3HAYEeHME NPUBEJEHHON NEPEMEHHON COCTOSAHUS;
MUHMMAanbHOEe ODHapyXXMBaemoe 3HavYeHue NpuBeaeHHoON NepeMeHHON COCTOSHUS,

BblOOpOYHOE cpeaHee BbIDPaHHbIX 3HAYEHUW NMPUBEAEHHOW NMepeMeHHON COCTOAHNA X
A5 CTaHAAPTHBIX COCTOSAHUKM (BKNoYas 6a3oBoOe COCTOSAHNE);
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~ V., —8a
x:ya

b
g I
Xy = ZWI*XI'/ZWI*
[ =1 =

I:
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3HAYEeHUEe OUEHKN MPUBEOEHHON NEPEMEHHON COCTOSAHUSA AN KOHKPETHOrO AEWNCTBU-
TENbHOIro COCTOSAHUS;

B3BELWIEHHOE cpegHee BblOpaHHbIX 3HAYEeHUW NPUBEAEHHOW NEePEeMEeHHOW COCTOSHUS
ONs CTaHgapTHLIX COCTOAHUNM (BKNoYasi 6a30BOE COCTOAHUE);

OTKINUK;
KPUTUYECKOE 3HAYEHUE OTKITUKA;

[-e namepeHune j-u NoaroToBKM i-ro CTaH4APTHOroO COCTOSHUS,

NONyYeHHbIe 3HAYEHUS1 OTKIMKA AN K-U NOAroTOBKU KOHKPETHOIO AENCTBUTENBHOIO CO-
CTOSHUSA B CEPUN U3MEPEHUN;

BbIbOpoOYHOE cpeaHee HabnogaeMbiX 3HAYEHUN ANA KOHKPETHOIO AENCTBUTENBHOIO CO-
CTOSIHUS;

Bbl60p0HH08 cpeagHee NSMepeHHbIX 3HAYEHUN yw;

BbIDOPOYHOE cpegHeEe N3MEPEHHBIX 3HAYEHUN j-U NOATOTOBKW [ -F0 CTAaHAAPTHOIO COCTO-
SAHUS;

BblOOpOYHOE cpeaHee N3MEPEHHbIX 3HAYEHUN i-T0 CTaHAAPTHOIO COCTOSAHUS;

cpegHee KL namepeHHbIX 3HaveHun npu x = 0;
nepemMmeHHasi COCTOSAHUS;
3Ha4YeHue nepemMeHHON COCTOSAHUA B BA30BOM COCTOSHUM;

BEPOATHOCTb OLUMBOYHOrO OTKITOHEHUS HYNEBOW MTMNOTE3bI «PacCMaTPUBAEMOE COCTOSI-
HUEe He oTNnn4yaeTcs oT 6HA30BOro COCTOSAHUA OTHOCUTEIbHO MepeMeHHON COCTOSAHUSAN
ONA Kaxgoro s HabnwagaemMmbiXx 4ENCTBUTENbHbBIX COCTOSHUA B CEPUN U3MEPEHUN, ONS
KOTOPOW 3Ta HyNneBas rmnoresa SABNSAETCH UCTUHHOW (BEPOATHOCTb OWMDOKM MepBOro
poaa).

B cny4yae oTcyTCcTBUSA OnNpeaeneHHbiX pekoMmeHgauunm AO0MKHO ObliTb YCTAHOBMEHO
o = 0,05;

BEPOATHOCTb OWNBOYHOIO NPUHATUS HYNEBOW TMNOTE3bLI «pacCMaTpUBaEeMoe COCTOS-
HUE HE OoTNn4yaeTcsa oT 6A30BOro COCTOSAHUA OTHOCUTENBbHO MEPEMEHHON COCTOSAHUSAN
ONA Kaxaoro n3 HabngaemMmbiXx 4eNCTBUTENbHbBIX COCTOSSHUA B CEPUN N3MEPEHUN, ANS
KOTOPOW NpUBEAEHHAs1 NEPEMEHHAS COCTOAHUN paBHa MUHUMAarbHOMY ODHapyXuBae-
MOMY 3HA4YEHUIO (BEPOSITHOCTb OWMOKM BTOPOro poaa).

B cny4yae oTcyTtcTBUS OnNpeaeneHHblX pekoMeHgauunm AOMKHO OblTb YCTAHOBMNEHO

B = 0,05;
napameTp HeUeHTpanbHOCTU t-pacnpeaeneHus;

CryYanHasi COCTaBNSAWAas OTKIMKA, XapakKTEpPU3yoLWwas OTKIIOHEHUS Npu 0TOOpPE Bbl-
BopKK, NOAroOTOBKE U OLLNOKN N3MEPEHWNN;

YUCINO cTeneHen cBoBoabI;

CTaHAAPTHOE OTKIMOHEHWE Pa3HOCTMN MEXy BbIGOPOYHbLIM CPEOHUM Y U OLIEHKOW a;
OLUEeHKa CTaHAAPTHOIO OTKITOHEHUS OCTaTKa;

CTaHOAPTHOE OTKINOHEHWE X; B -M UTepPaTUBHOM LLAre;

OoUeHKa CTaHAAapTHOro OTKNOHEHUA octaTtka npu x = 0.
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[MpnnoxeHve B
(cnpaBo4HOe€)

Ob6ocHoBaHUe npuBeaeHHbIX hopMyn

B.1 Metoa 1. NocToAaHHOe cTaHOAPTHOE OTKNOHEHWe

CornacHo npegnonoXxeHnsm 5.1 v B cny4vae NnoCTOAHHONO CTaH4aPTHOMO OTKNOHEHUA OLEHKN KO3 PNLUNEHTOB per-
peccun a u b NOAYMHSIIOTCH HOPMalbHOMY pacrnpeaeneHnio ¢ MaTtTeMaTUYeCKUMN OXUOAHNAMU:

E(@)=a; E()=b

U AnNcnepcnsaMmn.

R 1 X 2 ~ s)
V(a):[ | c%; V(b)=—,
1J Sxx / S vy
roe ¢ — OUCNepPCUs OCTATKOB cpeaHNX L MOBTOPHbBLIX U3MEPEHUN ANA KAXA0U NOArOTOBKM.

Ecnv oTknnk nsmeper KL pas B 6a3oBOM COCTOAHUM (Z = Z,, X = 0), TO pasHOCTb MeXay cpeaHum yq KL 3Ha4eHnn u
OLEHKOW a NOAYNHAETCH HOPMarnbHOMY pacrnpegeneHnio ¢ MatTeMaTUYeCKuM OXngaHuem

E(yg—a)=E(yg)-E(@)=a-a=0

N OUCTEPCUEN

2 v 2 v 2

_ N _ " G 1 X 1 1 X

V(yg —a)=Vyg)+V(@)=— 1 | % = — 1 | o2,
K IJ s, K IJ s,

Tak Kak (Y — @) NOAUYUHAETCS HOPMarbHOMY pacnpeneneHuio, crnydanHas BenmimHa

y=Yo—2
Odiff

NoAYMHSIETCHA CTaHgapTHOMY HOpManbHOMY pacnpeagenenuto. CnegoBarenbHO ¢ BEposaTHOCTbIO 0,95 cnpaBeannBo Hepa-
BEHCTBO

Yo —a
Odiff

< U0}95.

Tak Kak Gziff HEN3BECTHO, €ro MOXHO OLEHUTb CNneayloLwmm odpasom:

d
—2
~AD :{1 1 X2 A D

G5 | | G
diff ’
roe 62 — oueHka AMCNepcumn ocTtaTka B COOTBETCTBUMM C PErpPecCUOHHBIM aHanu3oM, KOTOPYIO crieayeT WMCMonb3oBaTh
y —a
BMeCTO 2. CriyyaiiHasi BennumHa T(v) = y? nog4vunHseTcs f-pacnpepenenunto cv =(1J — 2) cteneHsmm ceobogbl, a npu-
Odiff
BEEHHOE HMXXE HEPaABEHCTBO BbIMOMNHAETCHA ¢ BEposATHOCTBLIO 0,95
yo—a
x <1p,05(V).
Odiff
Takum obpasom
. ) . L1101 X2
Yo sa + tgg5(Vv)ogiff =a + fgos(v)o, |~ + — 1 =
K [IJ s,

rae ty g5(v) — KBaHTUNb {-pacnpeaenenuns ypoeHsi 95 % cv creneHsiMm ceoboapbl.
[lpaBasi CTOPOHA 3TOr0 HEPABEHCTBA SBMAETCH KPUTUYECKMM 3HAYEHNEM OTKITMKA

1 1 x2
K IJ s,

Ye = a + tO,QS(V)‘%\/

a KpUTUYECKOE 3HAYEHUE NPUBEAEHHON NEPEMEHHON COCTOAHUS

11
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y.—a /1 1 x?
X~ = — =1 _ | | .
c ; 0,95(V)b KT Sy

B npnBeaeHHOM Bbipa)eHUM MOXHO UCMONb30BaTbh U APYyrne KBaHTUNK -pacnpeaeneHnsi npyu HeobxoanmocTw.

HT0ObI ONpeaennTb MMHMManbHOE ODHapyXMBaeMoe 3Ha4YeHUe X, NPUBeAeHHON NepeMeHHON COCTOSIHUS, HEOBXO-
OMMO UccneaoBaTh pacnpeaeneHne BenuumnHel (y — a)/ Gy B Cnydae, Korga MCTUHHOE 3Ha4YeHne X NPUBeAeHHON Nepe-
MEHHOW COCTOSIHNA COBMNaaaeT ¢ MUHMMarbHbIM OOHapyXMBaembIM 3Ha4EHUEM X, NPUBEAEHHON NEPEMEHHOWN COCTOSAAHUSA
X = X4. AN 0bHapyXeHns AaHHOro COCTOAHUSA ¢ BEpOoATHOCTLIO (1 — 3 ) HeobXx0aMMO, YTODbI BBINONHANOCH YCIOBUE:

vy —a
Pl L >fgo5(V)x=x4 |=1-P
Odiff _
%
o _
p| X =% < fo.05(V)I X = x4 | =B
Odiff _
Ecnn x = x,, MaTemaTnyeckoe oxvuaaHue, Yy UMeeT Bug
E(y) = a + bx,.
akmm obpasom
E(y —a)=bxy, V(y—a)= Ggiffs
aansa x=0.
i i i i (f—é)—bxd | bXd
y—a (y —a)—bxg + bxq Ogiff

<tgg5(V)| X = x4

<tg g5(V)| X = x4

G .
. <14 95(V)

| S 1L i i Saift / O
U+ _
=P = <fpg5(v) | =PIT(v; 8) <fp95(V)]-
VI2) /v

Takkak U =(y —a — bxy )/ o4js ONUCBIBAETCHA CTAHAAPTHBIM HOPMarbHbIM pacnpeaeneHnem, OTHOWEHWE Gy / Cyifs
3aBucuT o1 U n onncbiBaetcsa pacnpegeneHnem \fxz(v)/v , CNy4YanHas senuymHa T(v, 6) ONUCbIBAETCH HELEHTParbHbIM

-pacnpegeneHnem cv cTeneHsimMm cBoboabl 1 napameTpom HeleHTpanbHOCTU 8(8 = 8(v; o; B) ans o = 0,05 nnn gpyroro
COOTBETCTBYHOLWEro 3aHaveHus. Ans T{v, ) MOXHO 3anucaTb

PIT(v;8) <t _ o (v)] =B

[TockonbkKy
bx
§=—"9
Odliff

AalHd MMHUMal1bHOTO O6Hapy}l{HBEIEMOFO SHAYMECHWHA I’IpHBEﬂ,EHHOF‘I I’IEDEMEHHOIT'I COCTOHAHUA ClipaBealiInBO BblpPaXXEHUE

Saft _ g0 |1, 1 x*
B k IJ s,

XdZBb h

[Mpw onpeaeneHnn x4 OLEHKU b 1 ¢ NoACTaBNAT B POPMYNY Tak, YTO MMHUMAaIbHOE 0BHapyXMBaeMoe 3HaUYeHUE
NpUHUMaeT BUA

. 11 1 x?
XdZST i I .
b \Vk IJ s,

KpvTnueckoe 3HaYeHWe OTKIUKA ¥, pABHO CYMMeE @ U Npou3BeaeHns koadduuneHTa M Ha 6, a KpuTUyeckoe 3Have-

H1Ne NPUBEAEHHON NEPEMEHHON COCTOAHUA — MPOon3BeaeHuto koadpduumeHta MHua 5ib. Ecnu, cornacHo pekomeHaaum-
AM, 3HAYEHUS MNMPUBEOEHHOUN MNEPEMEHHON COCTOAHUSA CTaHAAPTHLIX COCTOAHMM PacnofiOXeHbl paBHOygarneHHo A
bnnakoro KHyntw 3Havennsa o = 0,05, atakke K = 1(ogHanogrotoBka UaMepeHnn 4eNCTBUTENBHOIO COCTOSIHUAY MM K = J
(KONMYECTBO NOAroTOBOK U3MEPEHNN AENCTBUTENBHOIO COCTOAHUA U CTAHAAPTHBIX COCTOSIHUA COBMNAaaatoT), TO COMHOXMW-

TEIb

12
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1 1 x2
M =1 | | ,
0,95(V)\/k W s

B BbIPaXXEHUSAX ANs KPUTUYECKUX 3HAYEHUN SBNAETCH PYHKUMEN TONMBKO KONMMYecTBa CTaHOAPTHLIX COCTOAHUN [ N KONNYECT-
Ba NOArOTOBOK K&XXA0ro CraHaapTHOro coctosHus J. [Ins HekoTopbiX crnyvaeB 3HaveHns M npuBeaeHs! B Tabnuue B.1.

Tadonwnuya B.1 — 3Havyenns koadhduuymeHta M

Ecrimn K =1
I J 1J \/’H ;J | :}i to,95(V) M
3 1 3 1,35 6,31 8,52
3 2 6 1,19 2,13 2,54
5 1 5 1,26 2,35 2,97
5 2 10 1,14 1,86 2,12
5 4 20 1,07 1,73 1,86
Ecrm K=J
I J J \/IH | X fo,95(v) M
IJ s,
3 1 3 1,35 6,31 8,54
3 2 6 0,96 2,13 2,04
5 1 5 1,26 2,35 2,97
5 2 10 0,89 1,86 1,66
5 4 20 0,63 1,73 1,09

B.2 Meton 2. CtaHgapTHOE OTKNIOHEHWe JIMHENHO 3aBUCUT OT NPpUBeOEeHHOWN NepemMeHHON COCTOAHUA

CornacHo npeganonoxeHnsam 5.1 n B cny4ae, ecrnv ctaHgapTHOE OTKITOHEHUE ABMAETCH NIMHENHOW (PYHKLUMEWN NMPUBE-

NEeHHOW NepeMeHHON COCTOAHUSA, TO OLEHKM KO3 MULMEHTOB NTIMHUMN PErPECcCUn a u b NOAYNHAOTCH HOPMalbHOMY pac-
npeaeneHnio ¢ MaTemMaTu4YeCKMMnN OXNJaHNAMMN:

E(@)=a; E()=b

U ANCrnepCcnamn.

4 A —2
V(3) = I3 : 02=[1+ Xw_ | 52.
\HTS — T2 y I S xxw
4 3\
V(b)=| "1 | 62 o
\-ﬁlTS — TQ y S xx

rge 62 — Takoe 3HaYeHue, YTo (w; c2) ABNAETCA AMCNepcrnen 0OCTaTKOB CPeAHNX NPU L NOBTOPHbBIX U3MEPEHWSAX 1 i NOATO-
TOBKaXx.

Ecnu otknuk namepeH KL pas B 6bazoBom cocTostHun (£ = z,, X = 0), TO pa3HOCTb MEXAY CPEAHUM y KL 3Ha4eHnn n
OUEHKOM a Mog4YUHAETCH HOpMarnbHOMY pacnpegerneHnto ¢ MaTeMaTUYeCckumM OXugaHnem

E(y —a)=E(y)-E(a)=a-a=0

N aucnepcunen

V(y —a)=V(y)+ V(@) o {1 N x‘%’] 2 _ 2
K T1 SXXW diff

3Ha4YeHue Ggiff ABINAETCH HEN3BECTHBIM, HO €10 MOXHO OUEeHWUTDb T10 deOpl\flyﬂe

13
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~2 ~2 -2 )
- G ~oay O 1 X -
T > (a)=05{ - 52,
Tl S xxw
roe 8% — TOXe,YTonBYypaBHeHnn (20), a 62 — oueHKa gUCNepCum OCTaTKa PErpecCcMoHHONO aHanmaa, KOTOPYIO Crieay-
eT UCNoNb30BaTb BMECTO G2.
[To ananornm ¢ B. 1 Kputn4veckoe aHaveHmne OTKIINKA U KPUTUHECKOE 3HaYEeHWE NPUBEAEHHON NePEMEHHON COCTOAHUSA

onpeaensoT no popmynam:

~ A2 _2
ogiff _ L0,95(V) [0 1T x5 |-
Xc =fg,95(V) It = 22 - S K
b b K 771 SXXW
.-ﬂ.2 _2
n . n o) 1 X n
Yo =a +tg,95(v) Sgirr =@ + g g5(v), /- A [ + ]GZ.
’ | K -ﬁ] SXXW

[TogoOHbIE BhIpaXEHUSA CNpaBeaMBbl M B TEX Cly4asixX, korga Heobxoanmbl Apyrme KBaHTUNK pacnpeaenenHus.

ITU POPMYnbl BKIOYAKT Cnyvan NOCTOSAHHOIO CTaHO4APTHOIO OTKINOHEHUSA, ANS KOTOPOro BCe Beca SABMNAIOTCH paB-
HeiMy egunnue (w,=1pgnai=1,.., I)yn T, =1J, x, =X, S,,., = S,, U 8% ~ 62,
MuHumaneHoe 0bHapyXMBaemoe 3Ha4YeHne NPUBeAEHHON NEPEMEHHON COCTOAHUSA

G .
xd — 6 dlff!
b

rae ans X = x4

Ggiff’Xd :V(}?_é‘x =Xd)=V(j7‘X :xd)JrV(é)-
[Tpy NPOrHo3npoBaHUN OLUEHKU b W Gdziff Xd( b u 82),
rae
~ 2 w2
n oy ~oay O(X 1 X n
Ot y =V x=xq)+ V(@)= (Xa) | { -1 52,
’ K I S xxw

nogcrasnsaeT B dopmyny. Takum obpasom, MUMHUMaNbHOE 0BHaApyXMBAaeMoOe 3HaYeHNE NPUBEAEHHOW NEPEMEHHON CO-
CTOSIHUA onpegenseTcs no popmyne

- —2
X4 :E 6%(xq) | 1 | X 5.
b K I Syxw

Tak Kak %2(xd ) 3aBUCUT OT 3HAYEHUA X4, ONs1 OUEHKM crneayeT UCnornb3oBaTbh UTEPATUBHYIO NpoLeaypy B COOTBET-
CTBUM C 5.3.5.

14
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MpnnoxeHwne C
(cnpaBo4HOe€)

[Tpumepbl

CA Mpumep 1

CoaepxaHue pTyTu B pacTUTENbHbIX MaTepuanax B Hr/r* namepsitoT METOA0M aTOMHO-abCcopbLUMOHHON CMNEKTPOCKO-
nun. Kaxxgbin obpasel packnagbiBatoT, UCnonb3ys MukpoeonHoson (MLS-1200) meToa B pacTBoOpe a30 THOM KUCTOTbI/BnX-
pomarta Kanuda. 9T pacTBOpbl UCCneaoBaHbl BblAENEHUEM XONOAHbLIX NApPOB C NOCNEeAyLWeEN KOHUEHTpauuen Ha
nos3onoveHHon chonbre ¢ nomowbio cuctem Varian VGA-76 n MCA-90 go npoBeaeHns atTomHO-abcopbuUMOHHbIX namepe-
HUW. [Ansa oueHkn OyHKUMK KannbpoBKU N onpeaeneHnsa cnocobHOCTU OBHaApYXeHUs KaXXgblh U3 LWWEeCTU CTaHAapPTHbIX
0b6pa3uoB, NPEACTaBNAWMNX MYCTYIO KOHUeHTpauwuto (x = 0) n npnBegeHHble KoHUueHTpaumn x = 0,2 ur/r; 0,5 ur/r; 1,0 Hr/r;
2,0 Hr/r; 3,0 HI/r, BbIN NOArOTOBNEH TPU pa3a U Kaxablh NOAroToBNEeHHbIN obpa3sel namepsoT ogmH pas. CnegoBartenbHo,
I=6;J=3;:L=1.

[Tpegnonaraertcs, 4To NPeAnonoXeHns 0 NMMHENHOCTN DYHKUUN KAaNNOPOBKW, NOCTOAHHOM CTAHAAPTHOM OTKIMTOHE-
HUW N HOpMAalibHOM pacnpegeneHnmn OTKNKA BbINONHAKTCH; oo U 3 ycTaHoBNeHbl paBHbiMu o = = 0,05. nsa onpegene-
HUSA KOHUEHTPAaUWN PTYTU B UCCNeAyeEMOM Matepuarne buinm y4TeHbl ABa PasfN4YHbIX N0AX04a K BbINONTHEHNIO NU3MEPEHUN:

a) MOXeT BbITb BbINOMHEHO 04HO nameperHune (K=L = 1);

b) Tpn obpasua moryTt 66ITb NOArOTOBNEHLI AN U3MEPEHUS U KAXObIN N3 HUX namepeH oguH paz (K=3; L =1), a
BbIODOPOYHOE cpeaHee y, HabngaemMblX 3HAYEHUM NCNONB3YIOT KaK pe3yNbTaT U3MepeHnn (pesynbTaTbl 9KCNEPUMEHTA
npu kannbpoeke npmueeaeHsl B Tabnuue C.1).

Tabnwuua C.1 — Pe3ynbTaTbl 3KCNEPUMEHTA NPU KANMBPOBKE ANs OnpeaeneHns CoaepXaHus pTyTn B NPOAYKTaX UNu
MeanKaMmeHTax

CtangapTHbIn obpa3sel ! XOHOC;’?STEO::i:I;paLLMH [TornowaemocTb Y
1 0 0,003 —0,001 0,002
2z 0,2 0,004 0,005 0,005
3 0,5 0,011 0,011 0,012
4 1,0 0,023 0,023 0,023
5 2,0 0,048 0,047 0,048
6 3,0 0,071 0,072 0,072

JlaHHbIE CTATUCTUYECKOIO aHanunaa:
x =1,1167 Hr/r;

S,, = 20,425;
a=9.9959.10>:
b =0,02374:

6=1,1099 - 1073,

[Tockonbky v= N —2 = 16;

to,gs(") = 0195(']6) = 1,746;

o(v, o, )= 6(16; 0,05; 0,05) = 3,440;

(2 to,gs(") = 3,492).

Pe3ynbTaThl AN N0AX0Aa, YKa3aHHOIo B NEpeYncneHnmn a).

{putn4yeckoe 3Ha4veHne oTKnmka [cm. oopmyny (5)] — y. = 0,00305.

{pUTn4eckoe 3Ha4YeHne NpruBeaeHHOW KOHUeHTpauuu [cm. popmyny (6)] — x. = 0,086 HI/T.

MuHumanbHas 0bHapyxnBaemas NnpuBeAeHHas KoHUueHTpauus [cMm. opmyny (7)] — x4 = 0,173 Hr/T.
HanmeHblee 3Ha4YeHne NornowaeMoCcT, KOTOPOE MOXET MUHTEPNPETUPOBATLCH KaK UCNapeHne ptytn na obpasuyac

npuBeAeHHOW KOHLUEeHTpauunen bonblue, YeM n3nycton KoHueHtTpaunmn — y, = 0,00305 kpuTnyeckoe 3HaueHUe OTKINKA.
HanmeHblwas npuBegeHHas KOHUEHTpaUnsa PTyTU B 0bpasue, KOTOPYI0 METOA MOXET OTNNYNTL (C BEPOATHOCTbIO

1 —p=0,95) oT nycTon koHUueHTpauun x, = 0,173 HI/r, MUHUManbHOE 0DHapyXrnBaemoe 3Ha4eHne NpuBeJeHHOWN KOHLEH-

Tpauum.

Pe3ynbTaThl ANA N0AX0Aa, YKa3aHHOIo B NepevncneHnm b).

*1 yacTb HA MunNNnapa = 10~ r/r = 1 Hr/r.
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Kpntuyeckoe sHa4eHue oTknuka [cM. opmyny (5)] — y. = 0,00230.
Kpntuyeckoe aHa4eHne NpuBeAeHHOW KOHUEHTpauum [cMm. popmyny (6)] — x, = 0,055 Hr/T.
MuHumanbeHan obHapyXuBaemast NnpuBeAeHHas KoHueHTpaums [cMm. dopmyny (7)) — x4 = 0,110 Hr/r.

C.2 NMpwumep 2

M3amepsaroT kKonnyecTso Tonyosna B BbiTsXKe 100 MK, NCNoNb3ys ra3oBbiv XpomMmaTorpag ¢ Macc-3nekKTpoMeTpuYec-
knm gatiamkom (GC/MS). Obpasubl no 100 mkn 6b61nm BBeAeHbI B cuctemy GC/MS. Mlcnonb3yloT WecTb CTaHAAPTHLIX 0bpas-
LLOB C coaepxaHnem tonyona s gaunanasone ot4,6 nr/100 mkn go 15000 nr/100 mkn. Kaxabiv o6pasen BBOAUIIN U NU3MEPSTU
yetblpe paza(/=6,J=4, L =1, N=24). Pe3synbraTtbl uamepeHmnn npueeaeHs! B Tabnuue C.2.

AHann3 rpaduUyecKkoro NpeacTaBneHns pe3ynbTaToB U3MEPEHNUN NOKA3LIBAET, YTO OTHOLWEHNE MEXAY KOTNMNYECTBOM
TOnyona v oTKNUkom (06nacTb NMKa) NMHENHO, CTAaHAAPTHOE OTKIOHEHME 06NacTN NUKa NIMHEWHO 3aBUCUT OT KONMYECTBA
Tonyona. CornacHo AoONONMHUTENBHOMY NPEeAnoNoOXeHN0 0 HOPManbHOM pacnpeaeneHnm OTKIMKa cnocobHOCTL 0BbHapy-
XEeHuns onpeaensinn cornacHo 5.3.

Tabnwuua C.2— PesynbraTbl SKCNEPUMEHTA NPU KANMBPOBKe AN onpeaeneHus konndectea tonyona B 100 MK 3Ke-

TpakTta

[TpuBe- 3Amnupu-

CTaH- NeHHoe YecKoe CTaHAADTHOE OTKHOHEHE o0
OAapTHbIXN | KONUYECT- Obnactb nuka craHaapT- TanAapTH T1Kn2H3HM B ATepatim
obpaseuy | BO TOnyona HO® P

X;, OTKNOHEHUe
i | nr/100 mkn v, Si Gt G2 G3i
1 2 3 4 9 0 7
1 4,6 29,80 16,85 16,68 19,52 6,20 4,56 5,17 5,15
2 23 44 .60 48,13 42,27 34,78 5,65 7,07 7,93 7,92
3 116 207,70 222,40 172,88 207,51 21,02 19,73 21,87 21,88
4 580 894,67 821,30 773,40 936,93 73,19 82,91 91,43 91,57
5 3000 5350,65 4942,63 4315,79 3879,28 652,98 412,46 454,22 455,02
6 15000 20718,14 | 24781,61 | 22405,76 | 24863,91 2005,02 2046,54 2253,14 2257,23

B npoueaype oueHoOK ANns ¢ v d BLINOIHAKT UTEPATUBHYIO NMpoueaypy JIMHENHOIO PerpecCMoHHOro aHanmnsa B CoOT-
BETCTBUU C 5.3.2, KOTOpas gaer crnegytowme OUEeHKN NIMHENHON DYHKLNN PeErpeccuin:

ntepauus 1: 61; = 3,93323 + 0,136174 x;;
ntepauus 2: 6,; = 4,48284 + 0,149911 x;

ntepauus 3: o3; = 4,46228 + 0,150185 x..

COOTBETCTBYIOLWME CTAHAAPTHbIE OTKITOHEHUS NPUBEAEHbI Brpadax 5 — 7 tabnuubl C.2. [locne TpeTtben utepaumm
pe3ynbTartbl YCTONYMBLI, MOSTOMY YPABHEHNE UTEpaUnn 3 MOXKET DbiTb NCNOMBb30OBAHO KaK 3aKIIOYUTENbBbHbBIM Pe3ynbTaT
yactn 1 npouenypbl OLUEHKN, TO €CTb:

6(x)=4,46228 + 0,150185 x;

G = 4,46228.

[TapameTpbl an b hyHKUNN KanMbpOBKM OLEHUBAIOT B COOTBETCTBUU € 5.3.3 CO 3HAYEHUAMUN 3aBUCUMOUN MNEPEMEHHOM
Yii rpadobl 3 1 3HAYEHUSIMU HE3aBUCKMMOW NePEMEHHON X, rpadobl 2 C BECamMy

1 1
52(x;) (446228 + 0,150185x; )2

W; =

NaHHble perpeccnoHHOro aHanuaa:

I
T, =J D> w; = 0,223306;

[ =1

x,, = 15,5669;
S,., = 606,224;
a=12,2185:

b =1,52727:
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5% = 1,05954;

v=N—2=22;

to,gs("') = t0195(22) =1,717.

loatomy ans K = 1 nonydveHbl cnegyowmne pesynbrarhl.
KpuTn4eckoe 3HaveHne oTknuka [cm. hopmyny (24)] — y. = 20,82,

{pUTUYECKOE 3Ha4YeHune npuBeaeHHoro konuyectea tonyona B 100 mkn skcTpakrta [cMm. dopmyny (25)] —
X, = 9,63 nr.

MuHnmaneHoe 0bHapyXMBaemoe 3Ha4YeHNe PacCcUnTbIBAOT UTEPATUBHBIM METOAOM.

Ona o =P =0,05, 6(v; a; B) = 8(22;0,05;0,05) = 3,397 (cMm. Tabnnuy 1)m ans c(x4 ) = 6 NEPBOE 3HAYEHUE ATA X
[cM. ypaBHeHne (29)] paBHo x4, = 11,139; n3 atoro cnepyet o(xq4 4 = 6,1352 un x , = 14,553.

Ina o(x4), = 6,6479 ntepauuns BTOPOro wara gaert X4 = 15,627 nr/100 mkn.

Iona o(x4)a = 6,8092 nrepaumna TpeTbero wara gaer Xy = Xqa = 195,967 nr/100 mkn.

HanmeHbwas ob6nactb NuKa, KOTopas MOXeT MHTEPNPETUPOBATBLCH KaK ncnapeHmne tonyona na obpasua ¢ npmee-
OEHHOW KOHUEHTpaunen bonblue, Yem U3 NyCToW KOHUEHTpauuw, y, = 20,82 — KpUTUYECKOE 3HaUYEeHNE OTKIUKA.

HanmeHblwee NnpuBeaeHHOE KONMMYECTBO ToNnyona B obpasue 100 MK SKCTpakTa, KOTOPOE MOXET OTIIMHUTbL METOA

(c BeposiTHOCTBIO 1 — 3 = 0,95) 0T nycToM KOHUeHTpauun x4 = 15,97 nr/100 Mkn — MUHUManNbHOE ObHapPYXUBaeMoe 3Ha-
YyeHne NPUBEeaeHHOW KOHUEHTpaunmn Tonyona.
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[MpnnoxeHnwe D
(cnpaBo4HOe€)

CBeaeHUda o0 cOOTBETCTBUU HaLlMOHanNbHLIX cTaHAapToB Poccunckon Pegepali cCbiNMOYHbIM
MeXAyHapoaHbIM cTaHAapTam

OBo3HaYeHUE CChITOYHOroO

O603Ha4YeHUe 1 HaMMeHOBaHWe COOTBETCTBYHOLLEro HALUMOHANbHOIO CTaHaapTa
MEXXAYHapPOAHOro cTtaHaapTa

NCO 3534-1:1993 [OCT P 50779.10—2000 (MCO 3534-1.1993) Cratuctunyeckne metogbl. Be-
POSATHOCTb U OCHOBbI CTATUCTUKU. [€PMUHBLI U onpeaeneHns

MCO 3534-2:1993 [[OCT P 50779.11—2000 (MCO 3534-2:1993) CtaTtucrtnueckmne metogbl. Cta-
TUCTUYECKOE yNpaBlieHNe Ka4YeCTBOM. [epMUHbI N onpeaeneHvst

NCO 3534-3:1999 P 50.1.040—2002 Crtatuncrnyeckne metogbl. [ InaHnpoBaHne 3KCNepumMeHTOB.
TepMuHbI N onpeaeneHns

NCO 11095:1996 *

NCO 11843-1:1997 [OCT NCO 11843-1—2007 Cratuctndeckmne metogbl. CnocobHOCTb 0BbHapy-

xenust. Yactb 1. TepmuHbl 1 onpepeneHns

NCO PykosoacTteo 30:1992 *

* COOTBETCTBYIOWMN HAUNOHANBHbIN CTaHAapT oTcyTcTBYeT. 1o ero yreepXaeHns pekoMeHayeTcs UCMonb3o-
BaTb MNepeBod Ha PyCCKUN A3bIK 4aHHOIo MexayHapoaHoro crtaHgapra. [lepeesog gaHHOro MexagyHapoaHoro craHgapTra
HaxoauTcsa B PeageparnbHOM MHPOPMALMOHHOM POHAOE TEXHUYECKUX PEernamMeHToB N CTAHOAPTOB.
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