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Mpeaucnosue

Llenu u npuHuunsl ctaHgapTusauumn 8 Poccuiicko @eaepaunmn yctaHoBneHbl defepanbHbIM 3aKOHOM OT
27 pekabpsi 2002 r. N2 184-93 «O TexHU4eCcKoM perynupoBaHuny», a npasuna npuMMeHeHUsl HauMoHarbHbIX
ctaHgaptoB Poccuickon ®eaepauymm — FOCT P 1.0—2004 «CtaHpgaptusauus B Poccuiickoint depnepauuu.
OCHOBHbIE MOMOXEHUSA»

CBepgeHus o cTaHaapTe

1 NOArOTOBMEH OTKpbITbIM akUMOHEPHEIM 06LlecTBOM «HayyHo-UccneqoBaTenbCKUd LEHTP KOH-
TPOSIA U AUAarHOCTUKN TexHuYecknx cuctem» (OAO HUL| K1) n TexHu4eckum KoMUTETOM Mo cTaHgapTUsauum
TK 125 «Ctatuctnyeckue MeTtoabl B ynpaeieHumn kKauecTBOM NpoayKunmn» Ha OCHOBE CODCTBEHHOTO ayTeHTUY-
HOro nepesofa ctaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH YnpaeneHueM passutus, nHdopmaLloHHoro obecneveHus n akkpeautaumm degepanbHoro
areHTCcTBa Nno TEXHUYECKOMY PerysimpoBaHunio 1 MeTposiorum

3 YTBEP>XOEH VW BBEOEH B IENCTBUE MNpukasom PeaepanbHOro areHTcTBa o TEXHUYECKOMY pery-
nupoBaHuio U MeTponorum ot 28 cdespana 2007 r. Ne 25-cT

4 HacTosawmin ctangapT uaeHTUYeH MexayHapoaHomy ctaHgapty MCO 11843-2:2000 «CnocobHocTb
obHapyxeHus. YacTb 2. MeToaonorus B cnyyae nuHenHon kannbposku» (ISO 11843-2:2000 «Capability of
detection — Part 2: Methodology in the linear calibration case»).

HaumeHoBaHWe HacTosLWero ctTaHaapTa U3MeHEeHO OTHOCUMTENbHO HaUMEHOBaHUA YKa3aHHOMo MexXay-
HapogHoro ctaHaapTa Ansa npusegerHus B cootseTcTBUe ¢ FTOCT P 1.5—2004 (nogpasaen 3.5).

Mpun npUMeHeHNW HacTosILLEero cTaHAapTa PEKOMeHAyeTCsl UICNOMNb30BaTb BMECTO CChIIOYHbIX MeXayHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLME UM HaLMOHamNbHble CTaHAapThl, CBEAeHUS O KOTOPLIX NpuBedeHbl B
[JOMOMNHUTENbHOM NpUnoxeHu D

5 BBEJEH BMEPBbIE

UHebopmayusi 06 USMEHEHUsIX K HacmosiweMy cmarHOapmy rnybrukyemcsi 8 exe200HO u30asaemMoMm
UHGbOpMayUOHHOM yKa3amerie «HayuoHansHele cmaHOapmel», @ MeKCm U3MEHEHUU U r1ornpasoK — 8 eXeMe-
CAYHO U30asaeMbix UHGOOPMaUUOCHHLIX yKasamersix « HayuoHansHbie cmaHdapmbi». B ciiyyae nepecmMompa
(3aMeHbl) unu ommMeHsbi Hacmosileao cmaHOapma coomeemcemesyroujee ysedomieHue bydem onybrnukosaHo
8 eXxeMeCsIYHO uU3dasaeMoM UHQOpMayUOHHOM yKkasamere «HayuoHansHbie cmaHOapmbi». Coomeemcmasy-
rowasi UHghopMauyusi, yeeGoMeHuUe U meKcmel pasMelwjaromcesi makxxe 8 UHGhopMayuoHHoU cucmeme obujezo
roJib306aHUs1 — Ha oghuyuansHoM catime @edeparbHo20 ageHmemea 1o MexXHUYeCKOMY pe2ynupoearuio u
mempoirioauu 8 cemu VIHmepHem

© CtaHgapTuHdpopm, 2007

HacTosawumn ctaHgapT He MoXeT 6bITb MONMHOCTBLIO MW YaCTUYHO BOCnpousseaeH, TUpaXXnupoesaH 1 pac-
NpPOCTpaHeH B Ka4ecTBe ouLnmansHoro usgaHns 6e3 paspelweHus PeepanbHOro areHTCTBa No TeXHUYEeCKo-
MYy perynmpoBaHuo 1 MeTpOornm
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BBepnexue

NaeanbHoii cnocoBHOCTLI0 06HAPYXeHUS OTHOCUTENBHO BbIGPaHHON NepeMeHHON COCTOAHUA IBNAeTCA
Takas, Npy KOTOPOoI AeNCTBUTENbHOE COCTOSIHUE KaXaoi HaGniogaemMoi cucTemsl MoXeT BbiTb KnaccuduLm-
pOBaHO Kak paBHOE U OTNKYHOE OT ee 6a30B0ro cocTosHUA. OHako 13-3a cUcTEMaTUYECKUX U CIyYaiHbIX
OTKIIOHEHUi1 3To TpeGoBaHUe He MOXeT GbiTb BLINOMHEHO MO CREAYIOLWUM NPUHUHAM:

- B AEACTBUTENBHOCTU BCe CTaHAapTHLIE COCTOSAHUA, BKToYas 6a30Boe COCTOAHWE, HUKOrAa He N3Bec-
THbI B TEPMUHAX epeMeHHOM COCToAHUA. CniegoBaTenbHO, BCE COCTOAHMA MOTYT GbiTh NPaBUMLHO XapakTepu-
30BaHbl TOSILKO B TEPMUHAX OTNIMYUIA OT 6230BOr0 COCTOAHMUSA, TO €CTh B TePMUHAaX NpUBeAeHHON NepemMeHHON
COCTOSIHUS,

- Ha NpaKTUKe CTaHAapTHbLIe COCTOAHWA YacTo UCNONb3YIOT, YTOGLI oNpeaenuTL COCTOAHNE Yepes nepe-
MEHHYI0 COCTOSIHUSA. [pyruMu cnoBamMu, 3HaYeHne nepemMeHHON CoCTOAHUA Ans 6asoBOro CoCToAHUS paBHO
Hyno. Hanpumep, B aHanUTU4eckon XMMUN HEU3BECTHYIO KOHLIEHTPALMIO MW KONUYECTBO aHanMsupyemoro
BellecTBa B MaTepuare xonoctor Npo6bl 06bIMHO NPUHUMALOT PaBHBIM HYTO, @ 3Ha4YeHUA NPUBEAEHHON KOH-
LleHTpaLMmM UK KONM4ecTBa BelLecTBa (pUKCUPYIOT B TepMUHAX NpeanonaraeMbiX KOHUEHTpaLuUin Um Konu-
YyecTB. B xumuyeckom aHanuse 4acTo MOXHO OLEHWUTb TOMbKO KOHLUEHTPaUMio WM pasHOCTb KonnyecTsa
BELUeCTBa OTHOCUTENIbHO AOCTYNHOro MaTepuana XonocToi npobbl. YTobbl NpeaoTBpaTUTL OWUGOUHbIE
peLleHusi, 06bIMHO PEKOMEHAYIOT (BUKCUPOBATL TOMLKO OTANYMA OT 6a30BOr0 COCTOAHUA, TO €CTb 3HaYeHUs
npueeeHHON NepeMeHHOR COCTOAHUA.

MpwumeyaHue—BPykooactee UCO 30 n B UCO 11095 HUKaKMX pasnnumnii MeXy NepemMeHHON COCTOSIHWA 1
npuBeAeHHON NEPEMEHHON COCTOsIHUA He aenaetcs. Kak cneacreve B 3TUX ABYX AOKYMEHTaxX CTaH4apTHOE COCTOsIHUE
npeanonaraeTcsi MU3BECTHbIM OTHOCUTENBHO NEPEMEHHON COCTOSHUS;

- KanubpoBka, npoLecchbl 0T6opa U NOAroTOBKU NPo6 BHOCAT AOMONHUTENbHbIE ClyYaliHble OTKIOHEHUA B
pesynbTaTbl U3MEPEeHUIA.
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOMU OSGEJEPALUUU

Cratuctuyeckue Metoabl
CMOCOBHOCTb OBHAPYXEHUA
YacTtb 2
MeTtogonorus B cnyvyae nuHeWHOW Kanu6poBKu

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

DaTta BBegeHns — 2007—07—01

1 O6nacTb NpUMeHeHus

HacToswumn ctaHgapT ycTaHasnvMBaeT cregyrole OCHOBHbIE MeTob:

- MMaHWPOBaHUSA 3KCNepnUMeHTa A4S OLEHKN KPUTUYECKOro 3Ha4YeHNs1 NpuBeeHHON NepeMeHHOoN CocTo-
AHUS, KPUTUYECKOTO 3Ha4YeHUs OTKNNKA U MUHUMANbHOrO 0BHapPYXXNBaeMOoro 3HavyeHus npuBeaeHHoM nepe-
MEHHOI COCTOSIHUSA;

- OLIeHKM YKa3aHHbIX XapakTepuCTUK No aKCnepruMeHTanbHeIM AaHHbIM B criyyae, koraa hyHKUMs kannb-
POBKU* ABNSIETCA NIUHENHOW, a CTaHAapTHOEe OTKIIOHEeHUE ABNAETCH UM KOHCTaHTOW, UM NIMHENHO CBA3AHO C
npuBeAEeHHON NepeMeHHON COCTOSIHUS.

MeToAabl, ycTaHOBNEHHbIE HACTOSALLMM CTaH4aPTOM, MPUMEHUMBI K Pa3fINYHbIM CUTYaLUsIM, TaKUM Kak
NpoBepKa HanM4Ksi HeKOTOPOTo BELLECTBA B Matepunarsie, usnyyeHune aHeprum obpasuamm Ui pacteHUssM1 unm
N3MEHeHWNs reoMeTpnn CTaTUYeCKUX cucTeM noj BosgercTemem aecdopmaumn.

KpuTuyeckme sHavyeHna Ans oLeHKN HeM3BECTHBIX COCTOSIHUI CUCTEM, BKIIOYEHHBIX B CEPUI0, MOTYT BbiThb
onpegereHbl Ha OCHOBE peanbHON CepUn U3MePEHUI, yUUTbIBas, YTO MUHUManbHOEe 0bHapyXXMBaemoe 3Have-
HUe npuseaeHHON NepeMeHHON COCTOAHUS Kak XapakTepuUCTUKy MeToda U3MepeHuin ucnonb3yioT AN Bbibopa
npouecca namepeHnin. MuHumansHoe obHapyXvBaemoe 3HavyeHne MOXeT OblTb YCTAHOBIEHO B KayecTBe
XapaKTepuUcTUKU npoLiecca nsmepeHuii nabopaTtopum unu metoaa UsmepeHuin, ecnm cooTBeTCTBYOLLME AaH-
Hbl€e SIBJISIIOTCA AOCTYNHLIMU AN KAXA0ro YPOBHS, TO €CTh CEPUU U3MEPEHUIA, NpoLiecca nsmepeHnii naboparto-
pun unu metoaa usmepeHun. MuHuMmanbsHsle o6HapyxMBaemble 3HauyeHUst MOTyT BbiTb pa3nuuHbl A cepun
n3MepeHui, npouecca nsmepeHun naboparopum unu metoda UsMepeHui.

CranpapTel cepun UCO 11843 npuMeHUMBbI K BeNMYNHaM, U3MepsieMbiM B COOTBETCTBUN C HEMPEPLIBHOM
LIKanon namepeHuin. OHM NPUMEHUMBI K MpoLieccam U3MepeHuid U Tunam naMeputensHoro o6opyaosaHus, y
KOTOPOro (pyHKLMOHANbHYO CBA3b MEXAYy MaTeMaTUYECKUM OXUAaHUeM OTKIIMKa U 3HaYEeHNEM NepeMeHHON
COCTOAHUS onuckiBatoT byHKUNEN kanubpoBkA. Ecnin OTKNMK Unu nepeMeHHasi COCTOSIHUS ABNSAOTCS BEKTOP-
HbIMWU BenuunuHamu, To metoabl ctaHaapToB cepun UCO 11843 npuMeHUMbI OTAENBHO K KOMMNOHEHTaMm
BEKTOPOB UMW NX (PYHKLINAM.

O603HayeHus, Ucnonb3yemMble B HacTosILLEM cTaHaapTe, NpuBeAeHbl B MPUNOXeHUN A.

2 HopmaTtmBHbIe CCbINKKU

B HacTosileM cTaHOapTe UCNonb30BaHbl HOPMAaTUBHLIE CCHINIKM Ha criedytolumMe cTanaapThl:
MCO 3534-1:1993 CraTtuctuka. Cnoeapb 1 ycnoBHble 0603HayeHus. YacTb 1. BepoATHOCTb U OCHOB-
Hble CTaTUCTUYECKNE TEPMUHBI

* AHanorom yHKLMM KanubpoBKU B POCCUMCKUX CTaHAapTax sIBMSIETCS TpagyMpoBOYHan KPUBasi.

WUspanve ocpmunansHoe
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NCO 3534-2:1993 Cratuctuka. CnoBapb W ycrnoBHble obosHadveHusi. Yactb 2. CraTtuctudeckoe
yrpaBrieHe KauyecTBOM

MNCO 3534-3:1999 CraTtuctuka. CnioBapb 1 ycnosHble o6o3HaveHus. Yactb 3. MnaHupoBaHue akcne-
pUMEHTOB

NCO 11095:1996 KanubpoBka NuHeHas ¢ UCMONb3oBaHMEM 06pa3LIOBLIX MaTepuanos

MCO 11843-1:1997 CnocobHocTb 06HapyxeHusl. YacTb 1. TepMuHbI U onpeaeneHns

MNCO Pykosoacteo 30:1992 TepMUHbI 1 onpedeneHus, kacatowmecs 3TanoHHbIX MaTepuanos

3 TepMuHbI U onpeaeneHns

B craHpapte npuMeHeHbl TepmuHbl U onpeaeneHna no UCO 3534-1, UICO 3534-2, NCO 3534-3,
UCO 11095, UCO 11843-1 n NCO PykosoacTeo 30.

4 TnaHvwpoBaHWe 3KCNEePUMEHTOB

4.1 O6wuMe nonoxeHun

Mpouenypa onpeaeneHnsa 3HaYeHWUN HEN3BECTHOrO AEWUCTBUTENLHOIO COCTOSIHASI BKMoYaeT oT6op
BbIGOPKM, NOArOTOBKY U HENOCPeACTBEHHO N3MepeHns. MocKonbKy KaXkabli Lwar 3ToM NpoLeaypbl MOXeT BHO-
CUTb UCKaXXeHMWe, He0BX0ANMO NPUMEHATL OAHY U TY XXe NpoLieaypy NPW ONUcaHuK, MOAroTOBKE U onpeaeneHun
3HaYeHNn HeU3BECTHOroO AENCTBUTENBHOMO COCTOAHNA ANA BCEX CTaHOAaPTHBLIX COCTOSIHUIA 1 6a30BOro cocTos-
HUS, UCNOMb3YeMbIX NpU KanubpoBske.

[nsa onpegeneHya pasnuiuin Mexay sHa4YeHUAMU, XapaKkTepusyoLMMnU OgHO unn bonbluee KONUYeCTBO
HEeN3BECTHbIX 4eACTBUTENbHBLIX COCTOSIHWI 1 6a30BOro COCTOAHUS, HeobX0AUMO BLIGPAaThL NiaH 3KcnepuMeH-
Ta, NoAxo4sLW i ANg cpaBHEHUA. SKCNePUMEHTaNbHbIE eANHULLI TAKOrO 3KCNIepUMeHTa onpeaensoT Ha OCHO-
BE U3MEPEHNA eNCTBUTENbHBLIX COCTOAHUA U BCEX CTaHAAP THBIX COCTOSIHUIA, UCMONb3YeMbIX MPU Kannbpoeke.
MpeanbHelid NnaH aKkcnepuMeHTa nogaepXvsaeT NOCTOAHHBIMU BCe U3BECTHble (haKTopbl, BAMAOWME Ha
pesynbTart, U ynpaBnseT HeU3BeCTHbIMU chakTopaMu 3a cHeT obecneyeHnss paHaoMU3NPOBaHHOTO Nopsaka
MOAroTOBKN U BBINOMIHEHUSA U3MEPEHUIA.

B AeicTBNTENbHOCTU AOCTUYb 3TOTO TPYAHO, MOCKOSbKY NOAroTOBKa M onpeAeneHne 3Ha4eHU BKIoYEH-
HbIX COCTOAIHWI BLIMOMHSIIOTCA NocneAoBaTenbHO Bo BpeMeHu. OgHako YToObl BhISIBUTL MMaBHbIE CMELLeHUs,
N3MEHSIoLLMECS BO BPEMEHUN, HACTOSATENBHO PEKOMEHAYeTCs UCNOMHATL OAHY NONOBUHY KanubpoBku Ao, a
OpYyryto — nocrne n3mMepeHuin HEM3BECTHBLIX COCTOSIHUA. OAHAaKo 3TO BO3MOXHO TOMbKO, ecnvu obbem cepumn
N3MepeHnii U3BecTeH 3apaHee U UMeeTcsl 4OCTaTOYHO BpeMeHU Ans Toro, Ytobbl crneaoBaTth 3TOMy noaxoay.
Ecnun HeBo3MOXHO ynpaBnsiTb BCemMu BNUsOLUMMU hakTopaMu, TO 4OMMKHO BbiTb NpeacTaBneHo onucaHue
BCEX HeJoKa3aHHbIX NpeAnoroXKeHWA.

MHorue MeToabl UsMepeHuii TpebyoT xummuyeckoi nnu cusndeckoin o6paboTkn 0b6pasLos Ao Nposeae-
HUA HenocpeacTBeHHO usMepeHuid. Oba wara npoueaypbl U3MEPEHUA BHOCAT AONOMHUTENbHBIE UCKAXKEHUS!
pesynbTaTtoB nsMepeHuid. Ecnu TpebyeTcst NOBTOPUTL U3MEPEHUst, TO MOBTOPEHUE AOMMKHO BKMOYaThb BECb
LUMKN OT NOArOTOBKA A0 M3MepeHuin. OgHako BO MHOTMX CUTYauusiX npoueaypa U3MepeHuin He MoxeT BbiTb
noBTOPEeHa NOMHOCTbIO, B 4YaCTHOCTU, He BCe Larn MOAroToBKM MOryT ObiTb MOBTOPEHbl ANS KaXAoro
n3mepeHus (CM. npumeyaHue 5.2.1).

4.2 Bbi6op cTaHAAPTHBLIX COCTOSAHUN

Avana3soH 3HaueHWi NpuBeAEeHHON NepeMeHHOW COCTOSIHMUS, 3aNONHEHHLIN CTaHAAPTHLIMU COCTOAHUS-
MW, OOMKEH BKIOYATb!

- HyneBoe 3HayeHWe NpUBeAEHHOW NEPeMEHHON COCTOAHUSA (B aHanNUTUHeCcKon XuMnm obpasew, xonoc-
ToW Npobbl);

- x0T 6bl 0/1HO 3HaYeHuWe, 6rnskoe K NpeanonaraeMoMy MUHUMANLHOMY 0GHapY)KMBaEMOMY 3Ha4YEHUIO
Ha OCHOBe anpuopHoi MHdopmaLuun. Ecnin 310 Tpe6GoBaHWe He BLINOMHEHO, TO 3KCNEPUMEHT No Kanubposke
DOMKeH BbiTb MOBTOPEH € APYrMMU 3HAYEHUAMU NPUBEAEHHON NepeMeHHON COCTOAHNA.

CraHgapTHble COCTOSIHWUSA AOIDKHBI ObI T BEIGPaHbI TakMM 06pasom, YTobbl 3HaueHUs NpuBeaeHHON Nnepe-
MeHHOI COCTOSAHMSA (B TOM Yucre 1 Ans norapucdmmndeckoro macwutaba) 6uinm npubnnsuTensHo pasHoyaane-
Hbl B WHTepBane OT MWHWMAamNbHOrO A0 MaKCUManbHOro 3HavyeHuid. Ecnu ctaHgapTHble COCTOSAHWSA
npeacTaBneHbl CTaHAapTHBIMM 06pasLiamu, TO UX COCTaB A0KeH BbITb Hanbonee 6M3KUM, NO BO3MOXHOCTY,
K COCTaBy Uccneayemoro matepuana.

2
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4.3 Bbi6op konu4vecTBa CTaHAApTHbIX cocTosAHun I u konuvecTBa oTknukoB J, Ku L

Belibop cTaHaapTHBLIX COCTOSIHUIA, KONMYECTBA NOArOTOBOK U MOBTOPHBLIX U3MEpPEHWNIA AOMKEH NPOBOAUTL-
Csl C YY4EeTOM crieaytolmx TpeboBaHui;

- KONMUYeCTBO CTaHAapTHbLIX COCTOSAAHUI 1, UCMonb3yeMbIX MPpU KannbpoBke, AOMKHO ObITb HE MeHee Tpex;
oaHako npeanoytutensHo I = 5;

- KONMYEeCTBO NOArOTOBOK ANA KaXA0ro cTaHAapTHOro cocTosiHuA J (BkNtovas 6aszoBoe cocTosiHne) Aon-
)KHO BbITb 0ANHAKOBLIM; pekoMeHayeTcs, Mo KpailHel Mepe, ABe NoaroToBkn (J = 2);

- KOSNMYECTBO NOAroTOBOK ANA AENUCTBUTENBHOIO COCTOSAHUA K QOMKHO CoBNaaaTh C KONMYEeCTBOM NoAro-
TOBOK ANS KaXKOoro cTaH4apTHOro COCTOAHUA J;

- KONNYECTBO MOBTOPHLIX M3MEpPEeHUA L, BbINOSIHAEMbIX MPU NOAroTOBKE, AOMKHO ObITb OAUHAKOBLIM;
pekoMeHayeTCsl He MeHee [1ByX NMOBTOPHLIX usMepeHui (L = 2).

MpumeyaHune— dopmynbl ANs KPUTUHECKUX 3HAYEHUN U MUHUMANBHOrO 06HaPYXMBAEMOTO 3HA4YEHNUA B Pas-
aene 5 cnpaeegnvebl TONBKO B NPEANONOXEHWM, YTO KONIMYECTBO NOBTOPHBLIX M3MEPEHUN NPU NOArOTOBKE ABNAETCA OANHA-
KOBbIM 4151 BCEX N3MEPEHNIN CTAaHAAPTHBIX M AENCTBUTENBHbLIX COCTOSIHUNA.

MockonbKy OTKIOHEHUS 1 CTOUMMOCTb NPU NOAroToBKE 06LIYHO HAMHOrO 60MbLUe, YeM NPU U3MEePEHUsIX,
ONTUManbHEIN BbIGop J, K1 L MOXeT BbITb NONy4yeH Ha OCHOBE ONTUMU3aLLUN OfPaHU4EHNIA Ha OTKIOHEHUS U
3aTtparTsbl.

5 KpuTuuyeckne sHauyeHms y,, X, 1 MMHMManbHOe o6HapyXnBaemoe
3HauYeHue X4 cepumn U3MepeHnn

5.1 OcHOBHbIe NpeanoNoXeHUsn

BbuMcneHUst KpUTUUECKNX 3HAYEHNIA U MMHUMATTbHOrO 0BHapyXXUBaeMoro 3Ha4eHUA 0OCHOBaHbI Ha Npea-
nonoxeHusix B cootsetcTemm ¢ MCO 11095. B HacTosilem cTaHgapTe MmeToabl, npusegeHHble B UCO 11095,
ncnonb3oBaHbl ¢ 0606LeHnem 5.3.

OcHogHble npegnonoxeHns no MCO 11095 cneayowume:

- OYHKUUS KannbpoBKW NHENHa;

- U3MEpPEeHUA OTKINKA BCEX MOArOTOBOK U CTAHAAPTHBIX COCTOAHUNA ABMNSIOTCS HE3aBUCUMbBIMU U NOAYUHSI-
IOTCA HOpMaribHOMY pacripefeneHuio, cTaHgapTHOe OTKMOHeHWe KOTOPOro COOTBETCTBYeT cTaHgapTHOMY
OTKINOHEHWIo ocTaTKa;

- CTaHAapTHOe OTKIOHEeHWe ocTaTka AIBNAETCA KOHCTAHTON, TO €CTb HEe 3aBUCUT OT 3HaUYEeHU NpuBeaeH-
HOW NepeMeHHo cocTosiHUA (MeToa 1) Unu siBNsieTCA NMHENHON byHKL e NpuBeAeHHON NepeMeHHON COCTo-
AHNA (MeTog 2).

PelueHne oTHOCMTENBEHO NPUMEHMMOCTM HACTOSILLErO cTaHAapTa 1 Bbibopa oAHOM U3 3TUX ABYX CUTYa-
LWiA OOMKHO BbITb OCHOBaHO Ha anpuUopHON MHOPMaLIMA U BU3YarbHON AKCMepTU3e OaHHbIX.

5.2 Metoa 1. MNocTosiHHOe cTaHQapTHOE OTKIIOHeHUe

5.2.1 Mogenb
Mogenb, ocHoBaHHasi Ha NPeanonoXeHUsIX O FIMHEHOCTU PYHKLMN KAanNMBpOBKM 1 NOCTOAHHOM CTaHA4apPT-
HOM OTKINOHEHWU, 3aJaeTcsa ypaBHEeHUeM:

Yj=a+bx;+eg, M

rae X; — npueegeHHas nepeMeHHasi COCTOSIHWUA B COCTOSIHWM i
gjj — CrydaliHble COCTaBmnsALMe, KOTOPbIE OMUCHIBAIOT OTKMOHEHS, CBA3aHHbIE C 0TGOPOM BbIGOPOK,
noaroTOBKON U oWnbKaMmyu U3MepeHn.
B cooTBETCTBUM C NPeANONOXEHUAMM Criy4aliHble BENUYNHBI £; HE3ABMCUMBI 1 HOPMaribHO pacnpese-
neHbl ¢ HyNeBbiM MaTeMaTUYeckUM OXUAaHWeM U TeopeTUYecKUM cTaHAapTHbIM OTKIOHEeHUWeM ocTaTtka
o: g~ N(0;c2). MoaToMy 3HauYeH!s OTKNMKA Yij Takke SIBMSIOTCSA CriydaHbIMA BeNUYnHaMu ¢ mateMaTnyec-

KAM oxungaHuem E(Y,-j) =a + b x; n aucnepcuei V(Yij) = 62, He 3aByCALLEN OT X;.

MpumedaHune—Ecny gns navepexuii nogrotosrneHo J BeIGOPOK M Kaxaasa U3 HUX uamepeHa L pas, Tak 4to
BCero BbINOMHEHOo J L namepeHuii Ans cTaHAapTHOrO COCTOSHKSA, TO Yj; OTHOCATCS K cpeaHeMy L n3MepeHuii, BbINOMHEHHbIX
Ha NoAroTOBMNEHHOW BbIGOPKeE.

5.2.2 OueHka (pyHKLMU KanMBGpPOBKN U CTaHAAPTHOrO OTKIOHEHUS ocTaTKa
B cooTtBeTcTBMM ¢ MCO 11095 oueHkM (cM. npumevaHune) ansa a, b u o2 onpeaensioT no dopmynam:
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I J
2 2= XNy - y) @
B=1:1/=1
Syx ’
4=y -bx; 3
I J
s X LWy —a-bx)? “
(e} a X .
u-2.2 = !

n pnMmevaHune — B oTnnune ot MCTUHHBIX napameTpoB, 3Ha4YeHUA KOTOPbIX HE U3BECTHbI, OUEHKM NapamMeTpoB
0603HaYeHbl CUMBONOM A
5.2.3 BbluMcneHue KpUTUHECKUX 3HAYEHUN
Kputuueckoe sHa4deHue oTknuka onpegensioT no copmyne
A L1 1 X2 (5)
=a+t V)6 |-+ —+—.
Ye 095(V)& [+ o -

KpMTM‘-IeCKoe 3HaveHue anBeﬂeHHOVI nepemeHHoﬁ COCTOAHNA onpegenatoT no (bopMyne

1 x2 6
X_t°95(v) K :XX ©

rae 5 g5(v) — KkBaHTUNL t-pacnpefenequs yposHsa 95 % c v = (1J — 2) cteneHamm ceoboapl. OBocHoBaHUe
3Tux bopMyn npuseaeHo B NpunoxeHum B.
5.2.4 BbluucneHue MMHUMaNbHOro o6Hapy)XKMBaeMoro sHa4yeHusa
MuHumMansHoe obHapyxuBaeMoe 3HayeHne onpeaenseTcs no popmyne
~ =2 7
xd:5g 1+1+X7‘ (7)
b VK IJ sy
rae 8 = (v; o; B)— 3HaveHue napameTpa HeLeHTPanbHOCTU.
Cnyvaiinas BenuduHa T(v; §), onncbiBaoWanca HeueHTpanbHbIM f-pacnpegenedvem c v= (IJ - 2) cTe-

neHsiMu csoboabl U NapameTPoOM HeLeHTpanbHOCTH 3, yaoBNeTBOpseT ypaBHEHUIO
PIT(v; &) <t1_ o (V)] =B,
raet{_ o (v) — KBaHTWNb t-pacnpeaeneHns yposHs (1 — a)c v cTeneHsaMmn csoboabl. O6ocHoBaHWe AaHHOM
cbopMynbl NpUBeAEHO B NPUNOXeHUK B.
Anda o =B urv > 3 xopownm NpubnixkeHrem & ABnaeTcs cneayollee:
3(v; a; B) = 2t4_ 4 (V), ®
roety_ . (v)— KBaHTUNb t-pacnpedenexuns yposHsa (1 — o) cv = (IJ — 2) creneHaMun csoboAbl.
Ecnuv =4 na =p = 0,05, To oTHoCcUTENbHANA OLWMBKa 3TOro NpUbnmkeHus coctaenaet 5 %.
B tabnuue 1 npuseaeHbl 3HadeHns 3(v; a; B)Ans o =B = 0,05 U pasnnUuHbIX 3HAYEHUNA v.
Ona o =puv >3 npubnuxkeHHoe 3Ha4eHne Xy MOXHO onpeaennTb Mo popmyne
51 1 X2 9)
Xd ~ 2t0 95(V) -~ — + .

5.3 Metog 2. CTaHOapTHOe OTKNOHeHUe NUHeWHO 3aBUCUT OT MpPUBeAEeHHOW NepeMeHHOM
COCTOSIHUA

5.3.1 Mopenb
Mogenb, ocHoBaHHas Ha NPeAnooXeHUsAX, YT PyHKLNA KanMOpoBKU ABMSETCA NMHENHON U cTaraapT-
HOe OTKMOHEeHWe NMHENHO 3aBUCUT OT NPUBEAEHHOM NepeMeHHON COCTOAHUS, 3a4aeTca ypaBHeHUeM

Ylj:a"'bxl'"'sl']‘, (10)

rae x; a, b U Yj; UMeoT TOT Xe CMbICT, 4To M B 5.2.1, a &;; — He3aBNCUMbIE 1 HOPMarbHO pacnpeaeneHHble
cnyanHble BeJ'II/NI/IHbI C MaTemMaThUYeckuM oxuaaHuem E(a = 0 n gncnepcueit:

Viey) =o2(x) = (c + dx;)2. (11)
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To ecTb cTaHAAPTHOE OTKMOHEHWe ocTaTtka MMIMHENHO 3aBUCUT OT X:
o(x;) = ¢ + dx;. (12)
MapameTpeul Moaenu a, b, ¢ n d oueHuBaoT B cooTBeTCcTBMM ¢ 5.3.2 1 5.3.3.

Tab6nwuua 1— 3Ha4yeHns napameTpa HeLEHTpanbHOCTW AnsA o =B = 0,05 nv creneHeli ceo6ogpl

v 3(v;a;B) v 3(v; a;p) v 8(v; a;B)
2 5,516 19 3,415 36 3,354
3 4,456 20 3,408 37 3,352
4 4,067 21 3,402 38 3,350
5 3,870 22 3,397 39 3,349
6 3,752 23 3,392 40 3,347
7 3,673 24 3,387 41 3,346
8 3,617 25 3,383 42 3,344
9 3,575 26 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 3,336
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 napamMeTpoB NMUHENHON 3aBUCUMOCTU CTaHAAPTHOrO OTKIIOHEHUA ocTaTKa oT Npu-
BeAeHHOW NnepeMeHHOW COCTOSHUA

MapameTpbl ¢ U d OLEHNBAKOT C NOMOLLBIO IUHENHOIO PerpeccMoHHOro aHanusa co cTaHAapTHbIMU
OTKIIOHEHUSIMU:

(13)

I BRSPSt
i = |— 2. (V5 - ¥i)>

J-1774
B KayecTBe 3Ha4YeHWUA 3aBUCUMON NepeMeHHON S 1 ¢ NpuBeAeHHON NepeMeHHON COCTOAHUA X B KaYecTBe Hesa-
BUCUMOI1 NepeMeHHoiA. Tak kak aucnepcus V( S ) nponopumoHanbHa 62, perpeccuoHHbIn aHanus (cm. [11u[2])
HeobXx04MMO BLINOSIHATL C Becamu:

N 1 (14)
Wi o?(x;) (c+dx;)?

OaHako ancnepcumn c2(X;) 3aBUCAT OT HEU3BECTHBIX NAPaMeTPOB C U d, KOTOPbIE Takke AOMKHBI GbiTb
oLeHeHbl. Mo3aToMy UCMONb3YIT CNEAYIoLLYIo UTEPaTUBHYIO NpoLeaypy C Becamu

Woi = . (15)
(cqi)
Mpwu nepson utepauumn (q =0), 6¢; =S;, rAe 3HaYEHUA S; — SMNUPUYECKNE CTaHAapPTHLIE OTKIMOHEHNA.
[na nocnenoBaTenbHbIX UTEpaunin g =1,2, ... 3Ha4eHUA
6qi =Cq +dgX; (16)
BbIYUCNAIOT, UCMOMNb3Yst BCNOMOraTenbHble BENNYUHDI:

I
Tgv11= qui;
i=1
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(17)

I
Ty 15 = ZquXiSi;
i=1

Gq_1= Tg+13Tg+14 = Tg+1,2Tg+15. (18)

Tgi1Tg 413 — qum,z
g Tgi11Tg 15 = Ty 127114 (19)

+1= :
9 Tye11Tge13 = T2 12

3tn npoueaypbl 6bICTpO cXoOAaTca ana q = 3,
63 = 63 + d3X.

Ecnun a1o nocnegHsasa nTepauma, 1o

5(x) =69 + d(x). (20)

5.3.3 OueHka yHKLUM KanubpoBKM
[ns oleHKM napaMeTpoB a 1 b UCNONb3YIOT NIMHENHBIN PErPECCUOHHBIN aHann3 ¢ BecoBbIMY Koathduun-
eHTamu (cMm. [1] 1 [2]). B naHHOM cnyvae f/ij — 3Ha4eHus 3aBUCMMON NepeMeHHOR, X; — 3HaYeHUs HezaBUCK-
MOV NMepemMeHHON, W; — BecoBble KO dULIMEHTEI
1
TRy

3pech 62(x; )— oleHka ancnepcni X; B COOTBETCTBUM ¢ ypaBHeHnem (20). BcnomoraTenbHble Bennym-
Hbl B 3TOM Clly4ae UMeroT BUA,

I
T1 =J ZWI';
i=1
I
T2 =J ZWI'XI';
i=1
I
T3 =J D wixZ;
i=1
I J 1)

I J
T5 =J Z z Wixiyij'
i=1j=1
OueHkn napameTpoB a 1 b onpeaensawoT no hopMmynam:
T3Ty = Tols, (22)

4= ;
T, — T2
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b =Nls = Tola (23)
T -T2

5.3.4 BbluncneHue KpUTUHECKUX 3HAYEHUN
Kputuyeckoe sHayeHne oTknuka onpeaensaoT no dopmyne

&2 1 x2 (24)
=8 +1tgos(v), -2+ |=+ " |62,
Ye 095(V)y 7+ {ﬁ + SXXWJG
KpuTuueckoe sHaueHue NpMBeAEeHHOM NepeMeHHON CoCTosAHMUA onpeaenseTca no opmyne
~2 —2
X, = t0,9§(v) %, 1 L 2w |52 (25)
b K T Sow
roe
Xy = TolTy; (26)
Sew= T3 — T22/T1 ; (27)
i J
R 1 a7 (28)
&2 =3 .21 'Z1Wi(yij - &-bx;)?,
i=1j=

rae tg g5 (V) — KBaHTUNb t-pacnpeneneqns yposHs 95 % cv = IJ — 2 creneHamu cso6oabl.

5.3.5 BbluucneHne MUHUManbHoro o6Hapy>xuBaemMoro 3Ha4eHuA
MuHumaneHoe obHapyxuBaemoe 3HauyeHe onpeaensioT no copmyne

w8 8% xa) (1 X |2 (29)
d b K 7—1 SXXW

rae & = 5(v; a; B)— 3HaveHne napameTpa HeLeHTparbHOCTN B COOTBETCTBUMU € 5.2.4.
Tak kak 52(x4) 3aBUCUT OT Xq4, 3HAYEHMe X4 cneayeT BbIMUCTATL UTEPaTUBHLIM CNOCOGOM.

WtepaTtusHas npoueaypa HaumHaeTcsa ¢ §(Xq )g = 6 U X4o- Ha cneayiowiem ntepatmeHom Lare Bbiumc-
nAT &(X4 )1 = 6(X 49 ) W MCNONL3YIOT B opMyne ANA Xy, Nony4asn Xgq, - - Bo MHOrux cnyyasix, nepsblil utepa-
TUBHBIN LIAr 3aMeTHO He N3MeHsIET 3HadeHue x4. [NprueMnemoe 3HaueHWe AnA Xy MOXeT BbiTb NoMyyYeHo B
TpeTbeM UTEepaTUBHOM LUare.

6 MuHMManbHoe o6GHapyXuBaeMoe 3Ha4YeHue AN MeToAa U3MepPeHUiA

MuHumansHoe obHapyXuBaemoe 3HaveHue, NonyYeHHoe MPU KOHKPEeTHON Kannbposke, NokasbiBaeT
CNocobHOCTb KanMBpoBaHHOro MeToAa U3MEPEHUIA ANA COOTBETCTBYIOLLEN CEPUN U3MEPEHUI OBHapyxuBaTb
3HayeHne npuBedeHHOW NepeMeHHON COCTOsIHWA, COOTBETCTBYHOLLEN HabniogaemMoMy AeWCTBUTENLHOMY
COCTOSIHUIO, OTNIMYHOE OT HynA. Takum 06pa3oM, MUHUMarnbHOe obHapyXuBaemMoe 3HaveHWe Ana MeToga
NU3MepPeHNn— 3TO HaUMEHbLUee 3HavYeHUe NPUBEeAEHHOM NepeMeHHON COCTOAHNA, KOTOPOE MOXeT BbITb 0OHa-
PY>XEHO OTNUYHBLIM OT HYNSA C BePOATHOCTLIO (1 — f). MUHUManbHble 06HapyXusaeMble 3Ha4eHUs pasnuyaT-
CA AN pasnuuHbIX Kanmbposok. MUHUManbHblE 0OHapYXUBaeMble 3HaYeHWUA PasfuYHbIX CEPUIA U3MEpPeHUIA:

- NS KOHKPeTHOro npouecca 3mMepeHnii, OCHOBaHHOTO HA TOM XXe camMOM Tune npouecca UsMepeHuia;

- ANg TMnNa npouecca U3MepeHuin, OCHOBAHHOIO Ha TOM XXe CaMOM MeToae U3MEepPEeHUN;

- AN MeToAa U3MePEeHUIn MOXHO MHTEPNPETUMPOBAaThL Kak peannsaunio CryYanHon BeNUUNHbIL, 4ns KOTo-
poi napaMeTpbl pacnpeaeneHna MOXKHO paccMaTpyBaTh KakK XapakTepucTuku npouecca U3MepeHui, Tuna
npoLecca U3MepeHUin UM MeToaa UsmMepeHuit, COOTBETCTBEHHO.

Ecnu ans KOHKpEeTHOro NpoLecca smepeHUid BuINoIHeHo m nocneaoBaTenbHbIX KannbpoBok Ans onpe-
AeNeHVUst MUHUManbHOrO 06HaPYXMBAeMOro 3HadyeHUst NPUBEAEHHON NEPEMEHHON COCTOAHUSA Xy, TO MOXHO
UCNONbL30BaTh M MUHUMASIbHBIX OBHaPYXMBaEMbIX 3HAYEHUA Xy, Xg2, - - Xgm ONA ONpeaeneHNa MUHUMarbHo-
ro o6HapyXMBaeMoro 3Ha4YeHUa AnNa MeToaa U3MepeHuit Npuy criefyioLmx yCrnoBusx:

a) npouecc U3MepeHUn He N3MeHAeTCS;

b) pacnpegeneHve sHaveHWn X4 yHUMOOANBLHO U He UMeeT yaaneHHbIX 3HaYeHui Xy;

C) NnaHMpoBaHWe 3KcrepnMeHTa (BKNtoYas KONMYecTBO CTaHAapTHBIX COCTOAHWUI U KONTMYECTBO OTKIN-
KoB npoueaypsbl J, K1 L) oguHakoBo AN Kaxaon n3 KanmbpoBoK.
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Mpu 3TWX YCNOBUSAX MeanaHa 3HauYeHUi Xy; ANst i = 1, ..., m PEKOMEHAYeTCs B Ka4ecTBE MUHUMANbLHOTO
06HapyKMBAaEMOro 3HaYeHKsl NpoLiecca U3MepeHni. Ecnv BMecTo Meamanbl UCNONb3YoT APYTyo CyMMapHYHo
CTaTUCTUKY 3HAYeHUI Xy;, TO UCTIoMb3yemas CTaTUCTUKa Ao/KHa GbiTb onvcaHa.

Ecnunio6oe 13 3TUX yCNoBuWid HapyLleHo, TO MUHUMarnbHoe oBHapyxXuBaemoe 3HaueHue npolecca uame-
peHUiA onpeaeneHo HeJOCTATOUHO TOUHO U orpeaeneHue obLuero 3HaYeHUsl He cneayeT npeanpuHUMaTh.
EcnvoauH 1 ToT e MeToA N3MepeHuiA NpUMeHsIioT B p NabopaTopusix v Anst KaXKA0M U3 HUX onpeaensioT MUHKU-
MarnbHoe oBHapyXuBaeMoe 3HaueHue npoLiecca usmepeHuid B npeaenax naéopaTtopum, To AN TEX Ke caMbixX
YCIOBUWiA, ANA KOTOPLIX OMPeAensanocb MUHUManbHoe obHapykuBaemoe 3HayeHue npouecca U3MepeHun,
mMeaunaHa p naGopaTopHbIX MUHUMANbHBIX 06HAPYKMBAEMbIX 3HAYEHWU PEKOMEHAYETCS B KayecTBe MUHU-
MarnbHOro oGHapyK1BaeMOro 3Ha4eHUst MeToZa usmepeHuid. Ecnv BMecto meuaHbl UCNONb3YIOT APYTyH0 CyM-
MapHylo CTaTUCTUKy NabopaToOpHbIX MUWHUMAalbHBIX OOHApyXMBaeMbIX 3HauyeHWid, TO ucnonbayemas
cTaTMCTUKa AOIMKHA GbITb OnMcaHa.

7 Ucnonb3oBaHue NoNy4YeHHbIX pe3ynbLTaToB

MpwumedyaHwne—pumepbl onpegeneHnst KPUTUHECKUX 1 MUHUMATIbHBIX O6HapYXMBaeMblX 3Ha4EHWUN NpuBe-
OeHbl B npunoxenun C.

7.1 KpuTuyeckue 3HauyeHus

[N NpUMHATUA peLleHnin OTHOCUTESIbHO AOCTUXKEHUS AeUCTBUTENbHBIX COCTOSAHWI cneayeT NPUMeHATL
TOMBKO KPUTUYECKNE 3HAYEHUS MPUBEAEHHOW NepeMeHHON COCTOSIHUS UMK OTKIUKA. DTU 3HAYEHUS, NONYYeH-
Hble Npu kKanMBpoBKe NpoLiecca U3MEPEHUI, IBMSIOTCA rpaHuLamMy 0bnacT NPUHATUS PELUEHWI NPU oLeHKe
HEWU3BECTHbIX COCTOAHWUIA CUCTEMBI, BKIIOYEHHBIX B ceputo. Mpu nocnepoBaTenbHbIX kKanuGpoBkax 0aHOMo U
TOTO e MpoLecca U3MEPEHUA KpUTUYECKUE 3HAYEHUS] MOTYT USMEHSITLCS OT OHOM KanubpoBKKU K Apyrou.
OpfHako Tak Kak Kayaoe U3 KpUTUYeCKUX 3HaueHUi IBNsie TCA rpaHuuei 06racTu NpUHATUS peLleHnii A4ns cooT-
BETCTBYIOLLEA cepun M3MepeHuid, 6ecCMbICIIEHHO BbIMMCIATL O6LUME KpUTMYecKUe 3HaYeHust AnA Bcex
KanMBGPOBOK M UCMOMNb30BaTb UX B KAYECTBE KPUTUHECKUX 3HAYEHWA.

Ecnu sHa4yeHue npuBeeHHON NepeMeHHON COCTOSIHUA UMM OTKAMKA HE MPEBbILIAET KPUTUYECKOro 3Have-
HUS, TO MOXHO KOHCTaTUPOBATb, YTO HET pasnuuuili Mexay HaGnogaemMbiM AeACTBUTENbHBIM COCTOSIHUEM U
6a30BbIM cocTosiHueM. OiHaKo U3-3a BO3MOXHOCTU NOSIBINIEHMS] OLUMGKN BTOPOro poAa 3TO 3Ha4YeHUe He crieay-
€T paccMaTpuBaTh Kak AeMOHCTpaLMIo TOro, UTo Habnogaemas cuctema onpeaeneHHo HaxoamTes B ee 6aso-
BOM COCTOSIHUU. [03TOMY Takoe CooBLLEHME Kak «HOSbY UMM «<MEeHbLLIMe YeM MUHUMaNbHOe OGHapyXMBaeMoe
3HayeHue» HegonycTumo. Beeraa AomkHo GbITh YkaszaHo 3HaUeHWeE U ero HeonpegeneHHocTb. Ecnn nonyyex-
HOe 3HayeHWe He MpeBbllIaeT KPUTMYECKOro 3HaYeHUst, TO AoikeH GbiTb Ao6aBneH KOMMEHTapuid «He
oBHapyxeH».

7.2 MuHumanbHoe o6HapyXuBaeMoe 3Ha4YeHUe

MuHUManbHoe obHapyxuBaemoe 3HaveHue, NoyYyeHHoe Npu KOHKPETHOW KanubpoBke, nokasbiBaer,
ABNSAETCA N cNOCOBHOCTL 0BHapyXeHNs AeNCTBUTENLHOrO NpoLecca M3MepeHnii oCTaToHHON AN npeaHas-
HayeHHon uenu. Ecnu 370 He Tak, To BeNuuuHbl J, K unn L MoryT 6biTb N3MeHeHb!.

MuHUManbHoe obHapyxMBaeMoe 3HaveHne, NonyvyeHHoe no Habopy kanMbpoBOK A5 NPeANonoXeHUN,
YNOMsIHYTbIX B pasfene 6, MoOXeT CryXXuTb A5 CpaBHeHuUs1, Bbibopa unu aHanusa pasnuiHelx nabopaTtopuil
WX MEeTOO0B COOTBETCTBEHHO.
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MpunoxeHne A
(o6a3aTenbHoe)

YcnoBHble 0603Ha4YeHUA U COKpalwleHns

CBOGOAHBIV YNEH ypaBHEHUs y = a + bx + g

cueHka cBoboAHOro Ynexa a;

KO3MDMDULMEHT HaKMOHa B BbIPAXEHUN y = a + bx + g

OLeHKa koathprumeHTa HaknoHa b;

CBOGOAHBIV YreH ypaBHEHWs o{x) = C + dx Ansi CTaHAAPTHOIO OTKIIOHEHUsT OCTaTKa;
oueHka cBo6oaHOro YneHa ¢;

KO3MMDULMEHT HAKNOHA B BbIPaXeHWU o(X) = ¢ + dXx ANsi CTaHZapTHOrO0 OTKIIOHEHWUS
ocTaTKa;

oueHKa koathduuneHTa HaknoHa d,
MaTeMaTU4ecKoe OXvaaHue criy4amHon BENUYMHBI, yKasaHHOW B ckobkax;

KOIMYECTBO CTaHAAPTHbLIX COCTOSIHWIA, MCNOMb3yeMbIX B SKCMEPUMEHTE NPU Kanmbpos-
Ke;

MHOEKC NepeMeHHON CTaHgapTHLIX COCTOSIHWN;

KONMU4YeCTBO NOAroTOBOK ANSA KaXaoro COCToAHUSA,

MHAEKC NepeMeHHON NOAroTOBOK A CTaHA4APTHLIX COCTOSIHUIA M 6a30BOro COCTOSHUS;
KONMU4eCcTBO NOAroTOBOK AN ,E[GVICTBVITGJ'IbHOFO COCTOAHUSA,

WHAEKC NepeMeHHON NOAroTOBOK Anst AeWCTBUTENBHOIO COCTOSHUS,

KOINMUYECTBO MOBTOPHbLIX U3MEPEHUN AN KaXA0W NOAroTOBKYU;

MHAEKC NepeMeHHON NOBTOPHbLIX U3MEPEHNI AN KAXKAOW NOATOTOBKY;
KOIPDULINEHT;

KONU4YeCTBO NnocregoBaTerbHbIX KanMbpoBok;

KOIMMYECTBO NOAIrOTOBOK B SKCNEpUMEHTe Npu kanubpoeke. Ecnu konnyecTeo noaroto-
BOK 45151 K&X0ro CTaH4aPTHOrO COCTOAHUA oauHakoBo, To N = 1J, a o6ee konu4ecTso
VM3MEepeHuUit B SKCnepumeHTe npu kanubpoeke pasHo NL;

HOMep Lara utepaumm;
3MMUPpUYUECcKoe CTaHAAPTHOE OTKNOHEHWE,;
CyMMa KBagpaToB OTKNOHEHWW BbIGpaHHbIX 3HaYeHUW NPUBEAEHHON NEPEMEHHON Co-

CTOSIHUA ANA CTAHAAPTHBIX COCTOSIHUN (BKNOYas 6a3oBoe COCTOAHUE) OT BbIBOPOYHOIO
cpeaHero;

B3BELEHHaa CyMMa KBagpaToB OTKIOHEHNI BbIOpaHHbIX 3HaY€HWU NPUBEAEHHOW Nepe-
MEHHOMN COCTOSIHUA ANSA CTaHAAPTHBIX COCTOSHUMIA (BKIIoYan 6a30BOE COCTOSIHWE) OT Bbl-
60pPOYHOro B3BEWEHHOIO CPEeAHEro;

BCMOMoOraTenbHas BeNu4MHa Ansi IMHEWHOTO PerpeccMOHHOIO aHanu3aa npu UCNonb3o-
BaHUWN BECOBbIX KO3 DULMEHTOB;

ancnepcus Cny4anHon BenuurHbl, YKa3aHHOW B CKODKaXx;
BECOBON KO3PMULMEHT X;;

BECOBON KO3(PINLMEHT X; B g-M NTEPATUBHOM LLArE,
npuBeaeHHas NepemeHHasn coctosaHmna X = Z — z,;
3HaYeHWe NpuBeaEeHHON NEPEMEHHON COCTOSHUS;

BblOpaHHbIEe 3HAYeHUs1 NPUBEAEHHON NepeMeHHON cocTosHuA X Ansi ctaHAapTHbIX CO-
CTOAHUN, BKNIoYasi 6a3oBoe COCTOSIHUE;

KpUTHYECKOE 3HaUEeHUE NPUBEAEHHON NEPEMEHHOI COCTOSIHUS,
MUHUManNbHOe OBHapyXMBaeMoe 3HaueHUe NPUBEAEHHON NEPEMEHHON COCTOSIHUS;

Bbl6OpoOvHOE cpegHee BbIOpaHHbLIX 3HAYEHUI NPUBEAEHHON NEPEMEHHON COCTOSIHMUSA X
ANs CTaHAAapTHBLIX COCTOSIHWM (BKIiovasi 6a3oBoe COCTOsHUE);
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x=2a_ a — 3HaueHue OUEHKW NPUBEAEHHOW NEepPeMEHHOW COCTOSIHUS ANA KOHKPETHOro AeWCTBU-
b TEeNbHOTro COCTOSAHUS;
L I
w = ZWiXi/ZWi — B3BelleHHOe cpeAHee BblOpaHHbIX 3Ha4YeHW NPUBEAEHHOW NepeMEeHHON COCTOAHWUS
i=1 i=1 ANs CTaHAapTHLIX cocTosiHMI (BKrtovasi 6a3oBoe COCTosIHME);
Y — OTKIUK;
Yo —  KPUTUYECKOE 3Ha4eHne OTKIMKA;
Vi — l-e uamepeHme j-i NoaroToBKK i-ro CTaHAAPTHOIO COCTOSIHUST;
Yiar = Yig — Tory4eHHble 3Ha4eHs OTKIMKa Ans k-1 NOAroTOBKU KOHKPETHOrO AENCTBUTENBHOIO CO-
CTOSIHUA B CEPUM N3MEPEHWN;
B 1 K L . .
Vg=—o z z Yii — BblBOpOYHOE CpeaHee HabnogaeMbiX 3Ha4EHWIA AN KOHKPETHOrO AeNCTBUTENBHONO CO-
KL 24 1 CTOSHUS;
_ 1 I J L
y= z Z Zyiﬂ — BblBOpPOYHOE CpegHee N3MEPEHHbIX 3HAUYEHWUI ..
S R it
_ 1 &
Yy= L lz Yi — BblBOpOYHOE cpeaHee N3MepeHHbIX 3HaUYEHUI j-I NOATrOTOBKU i -F0 CTAHAAPTHONO COCTO-
= AHUS;
- 1 J [
Yi= JL Z Zy il — BbIOOpPOYHOE cpeaHee N3MEPEeHHbIX 3HAYEHWI j-r0 CTaHAapPTHOIO COCTOSIHUS;
j=11=1
Yo — cpegHee KL namepeHHbIX 3HaqveHnn npu x = 0;
Z — nNepemMeHHas COCTOSAHUS;
z — 3HaudeHWe NepemMeHHON COCTOSIHMSA B 6a30BOM COCTOSIHUM;
o — BEpOSITHOCTb OLWMBOYHOIO OTKIIOHEHWS HYINEBOW MIMNOTE3bl «pacCMaTPMBaEMOE COCTOS-
HUe He oTnnyaeTcs OT 6a30BOro COCTOSIHUS OTHOCUTENBHO NEPEMEHHOW COCTOSIHUA»
ONsi KaKaoro 13 HabnwgaemMbix AeNCTBUTENbHBLIX COCTOSIHUIA B CEpUM U3MePEHU, ansi
KOTOPOWM 3Ta HyrneBas rrnotesa SABMsSeTCA UCTUHHOW (BEPOSATHOCTL ownbku NepBoro
poaa).
B cny4ae oOTCYTCTBMS OMNpeAeneHHbIX pekoMeHgauun AOMKHO 6biTb yCTaHOBIEHO
o =0,05;
§ — BEpPOSITHOCTb OLUMBOYHOrO NPUHATUS HYNEBOW MNOTE3bl «paccMaTpUBaeMoe COCTOSsI-
HUe He OTNn4aeTca OT 6a30BOro COCTOSIHUA OTHOCUTENBHO NEPEMEHHOW COCTOSIHUS»
ONs KQKA0ro n3 Habniogaembix 4eNCTBUTENBHBIX COCTOAHUIA B CEPUM U3MEPEHUNA, AAnsi
KOTOPON NPUBEAEHHAA NEPEMEHHasi COCTOAHUN PaBHA MUHUManNbLHOMYy oOHapyXxuBae-
MOMY 3Ha4YeHWIO (BEPOSATHOCTL OLIMOKM BTOPOro poaa).
B cnyyae orvcyTcTBMA oOnpeAeneHHbIX pekoMeHgauun AOMKHO 6biTb YCTAHOBIEHO
B =0,05;
8 — napameTp HeUeHTPanbHOCTK {-pacnpeaeneHus;
€ — crnyvariHasi COCTaBNsIoWAsa OTKIINKA, XapaKTepu3yowas OTKNOHeHus1 npy otbope Bbi-
60pKK, NOArOTOBKE M OWNOKN N3MEpPEHWI;
v — yucro creneHen ceoboasl;
Ciff — cTaHAapTHOE OTKIMOHEHWE Pa3HOCTU MeXY BbIBOPOUHLIM CPeaHUM Y 1 OLEHKOW 4;
G — OUEHKa CTaHOAPTHOTO OTKMNOHEHUS! OCTaTKa;
6q,- — CTaHaapTHOE OTKIOHEHME X; B G-M NTEPaTUBHOM ware;
S0 — OUEHKa CTaHJAPTHOIO OTKMNOHEHUs ocTaTtka npuw x = 0.

10
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MpunoxeHve B
(cnpaBoyHoOe)

O6ocHoBaHUe NpuBeAeHHbIX hopmyn

B.1 Metoa 1. MNocTtosiHHOe cTaHaapTHOE OTKMOHEHne

CornacHo npeanonoxeHusim 5.1 v B crnyvae noCTOSHHOIO CTaHAAPTHOIO OTKITOHeHUA OUEHKU ko3dpdnuneHToB per-
peccum a M b NOAYUHAIOTCA HOPMArbHOMY pacrpefieNeHNIo C MaTeMaTUHECKUMU OXUAAHUAMM:

E(@)=a; E(b)=b
n ancnepcusimu:

. 1 x2 - o2
V(@)= ( +2—|o% V(b)=—o,
I sy Syx
roe o2 — Aucnepceunsi ocTaTkoB cpeaHuX L NOBTOPHLIX U3MEPEHUN AN KAXA0W NOATOTOBKU.
Ecnm oTknuk namepeH K L pas 8 6a30BoM COCTOSIHUK (Z = Z;, x = 0), TO pa3HOCTbL MeXay CpeaHnM y g KL a3HaqYeHni 1
OLI,eHKOﬁ é nog4vnHAETCA HOpManbHOMY pacnpeneneHnio ¢ mMateMatm4eCkum oxxnaaHmem

E(yo —4)=E(¥o) - E@)=a-a=0

n ancnepcuen

¥ 2 ¥ 2
yo —aA)=V(}70)+V(é):%+ [ILJJF:JGZ :(;+£’+:Jo—2.

Tak Kak (¥ — @) NOAUYMHAETCSH HOPMarbHOMY pacnpeaeneHuio, CrydanHas BernmuuHa

U= }70 —a
Siff

NoguMHASTCS CTaHA4APTHOMY HOPMarbHOMY pacrnpeaenenuio. CregoearensHO ¢ BeposiTHocTeio 0,95 cripaBeanmeo Hepa-
BEHCTBO

Tak kak cgiff HEU3BECTHO, €r0 MOXHO OLEHUTL Criegyowmm obpasom:

. 11 X2,
S :{+4+_ &,
K I sy
rae 82 — OLEHKa gucrnepcnmn octaTtka B COOTBETCTBUM C PErpeCCUOHHbIM aHann3oMm, KOTOPYKD cregyeT ucnonb3oBaTtb

. -a
BMECTO G2. CnyvanHas BenvumHa T(v) = 5’97 nop4uHsetcs f-pacnpeaenenuio cv =(1J — 2) cteneHsimm ceoboael, a npu-

S
BE&ZIEHHOE HUXE HEepPaBeHCTBO BbINOMNHAETCS ¢ BeposiTHoCTbio 0,95
Yo-a
2 <tg,95(V)-
Ciff

Takum obpasom
1 x2

_ ~ “ ~ ~ 1
<a+t iff =a +1 —+—+ ,
Yo 0,95(V)Cyitt 0,95(v)o K1 sy

rae fy g5(v) — KBaHTUNb f-pacnpeaenetmnsi yposHsi 95 % Cv creneHsimm ceoboabi.
MpaBasi CTOpOHa 3TOr0 HEpPaBEHCTBA SIBMSIETCH KPUTUYECKUM 3HAYEHUEM OTKIMKA

=a +1yg5(v)S lJriJrE
Yo = 0,95 K' 1 sy

a KpUTMYEeCKoe 3HaueHne NpMBeAEeHHOW NepeMeHHON COCTOsTHUA

11
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Yye—a 61 1 x2
; 0,95( )b

X = —+—+—.
¢ K IV sy
B npuBegeHHOM BbipaXkeHUU MOXKHO UCMONb30BaTh U AApYrve KBaHTUNN t-pacnpeaeneHusi npy Heo6xoanumocTu.
Y106b1 ONpegenuTs MMHMManbHoe O6HapYXMBAEMOE 3HAYEHME X  NPUBEAEHHON NePEMEHHOI COCTOAHUS, HeoBXo-
AMMO MccriefoBaTh pacnpeaeneHne Benuunikbl (y — a)/ g B Criyyae, Koraa uCTMHHOe 3HauYeHne X NpuBeaeHHoN nepe-
MEHHOM COCTOSHUS COBNAAAeT C MUHMMAIbHLIM OGHAPYXXMBAEMbIM 3HAYEHNEM X NPUBEAEHHON NEPEMEHHON COCTOAHMS
x = x4 [Ans o6HapyxeHns AaHHOTO COCTOSHMA C BEPOATHOCTLIO (1 — B ) Heobxoanmo, 4To6bl BbINONHANOCH YCNOBUe:

P[y‘__a > g 95(v)| x =xd} =1-p

iff
nunn
P[yA_ d <ty gs(v)lx = Xd] =B
iff
Ecnm x = x4, MaTeMaTU4eCKoe OXMaHNe, y UMEeET BUj
E(y) = a+ bx.
Takum o6pasom
E(y —a)=bxy, V(y -a)=c5¢
apnax=0.

(y —a)-bxy N bxy

y—a y —a)—bxy + bx, O ;
P {yA <tges(v)lx =Xd] =P{(y )A d 4 <ty o5(v)I X =xq | =P it St <fggs(v)|=
Siff Siiff Sqitt / Oaits
U+ s
=P Wﬁto,es(v) =PI[T(v; 8) <ty 95(V)l-
xe(v) v

Takkak U =(y — & — bxy )/ Gy ONMCHIBAETCA CTAHAAPTHLIM HOPMATTbHBIM PACTIPEAETIEHNEM, OTHOLIEHUE Gyjfr / Oyt
3aBuenT oT U 1 onuckiBaeTes pacnpegeneHnem  x2(v)/v , cnyyaiinas senuunna T(v, §) ONUCHLIBAETCA HELEHTParbHbIM

f-pacnpegeneHvem cv cTeneHsiMu ceoboap! M NapaMeTpoM HeleHTpansHocT §(8 = 8(v; a; B) ansa a = 0,05 nnu apyroro
COOTBETCTBYIOLWEro 3HaveHus. [Ans T(v, o) MOXHO 3anucatb

PIT(v;8) <ty_ o (V)] =B
Mockonbky

bx,
§=—"d
Ogiff

ANsi MMHUMAanbHOro OBHAPYXMBAEMOro 3HaYeHUs! NPUBEAEHHON NepeMeHHON COCTOSHUS CNIPaBEANVBO BblpaXeHne

b b\k I sy

Mpv onpeseneHnm Xy OUEHKN b 1 GNoACTaBNSIOT B OPMyNy Tak, YTO MUHUMarbHOe O6HapyXMBaeMoe 3HaYeHne
npuHMMaeT BUz

1 x?2
—+—.
1) sy

~

Xq Sg 41+
b \k

Kputnueckoe 3Ha4eHve OTKIMKa ¥ PaBHO cymme a v nponssegerus koacbdurumeHTa M Ha G, a KPUTUHECKOe 3HaYe-
HWe NPUBEAEHHOW NepeMeHHON COCTOAHNST — NPon3BeaeHuIo koadduumneHTa M Ha 51b. Ecnu, cornacHo pekomeHgauu-
SIM, 3Ha4YeHWsi NPUBEAEHHON MNepeMEeHHON COCTOSIHWSI CTaHZapTHbIX COCTOSIHMI PacnonoXeHbl paBHOYZaNeHHO Ans
6nm3koro Kk Hynio 3Havenus o = 0,05, atakke K = 1 (ogHa NoAroToBKa M3aMepeHUi eCTBUTENBHOTO COCTOSIHUA ) unn K = J
(kONMYeCcTBO NOArOTOBOK U3MEPEHWUI AeNCTBUTENbHOIO COCTOSIHUSI M CTaHAAPTHBIX COCTOSHUI COBNaAAtoT), TO COMHOXU-
Telnb

12
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1 x2

M:t0,95(v) E‘FE‘FS s
XX

B BbIPaXKEHUAX A5 KPUTUHECKUX 3HAYEHWI SIBNAETCS (DYHKUMEN TONBKO KONMYECTBA CTaHAAPTHBLIX COCTOSIHUIA | U KONMM4ecT-
Ba MoaroTOBOK KaXA0ro CTaHAapTHOro CocTosiHWA J. [lnst HEKOTOpbIX criyqaeB 3HaveHust M npuBeaeHsl B Tabnuue B.1.

Tab6nwuuya B.1 — 3Havenus koachduuneHta M

Ecnrm K=1
I J I 14y X to,05(v) M
1) sy
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
EcrmK=J
I J I % + :: to,95(v) M
3 1 1,35 6,31 8,54
3 2 0,96 2,13 2,04
5 1 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 Metoa 2. CtaHOapTHOE OTKNOHEHMWe JINHENHO 3aBUCHT OT NPUBEAEHHON NEePEeMEHHON COCTOSIHUA

CornacHo npegnonoxexunsam 5.1 u B criyuae, eCnuv craHgapTHOE OTKITOHEHUE ABNAETCA NMHENHON pyHKUMeN npuee-

AEHHOW NePEMEHHON COCTOSHUS, TO OLIEHKM KO3(P(ULIMEHTOB NUHUM PETPECCHM @ U b NOAUNHAIOTCA HOPMANbHOMY pac-
npeaeneHnio ¢ MaTemMaTMYeCKUMU OXNAaHNSIMU:

E@)=a; E()=b

1 AMCNepCusaMu:
v2
V(a)= B 5| =[1 y W JGZ;
R Tz T1 S xxw
V(b)= [Lz o2 :i,
-7 Sxx

rae o2 — TaKkoe 3HayYeHue, uTo (Wl-o'z) SIBMSIETCS AUCNEPCUEN OCTATKOB CPEAHNX NPV L NOBTOPHBLIX N3MEPEHUSX M i NOATO-
TOBKax.

Ecrnn otknuk namepen KL pa3s 8 6a30BoM COCTOsIHUK (Z = Z, X = 0), TO pa3HOCTb MEXAY CPEAHUM y KL 3naueHwii n
OLEHKOW @ MOAYMHAETCA HOPManNbLHOMY pacrnpeeneHuio ¢ MaTeMaTUYECKUM OXMOAHEM

E(y -a)=E(y)-E(@)=a-a=0
1 gucnepcuen
V7 -8) V(7)1 V(@) =8 [ 1) X )22
K 7j| Sxw diff -

3HaueHue Ggiff SIBNISIETCA HEM3BECTHBIM, HO E€r0 MOXHO OLEHWUTb no dopmyne

13
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o 8 s 88 (1 x2).
62, =9 4 V@)=-9 + |+ " |52

diff T, s

1 XXwW
rae 8(2, — TOXe,uToM BYypaBHeHUM (20), a 52 — oLeHKa AMCNepCUM OCTaTKa PerpeccMoHHON0 aHannu3aa, KoTopyio criefy-
€T UCNONb30BaTb BMECTO 2.
Mo ananorum ¢ B. 1 KpuTHMUECKOE 3HAaYEHUE OTKINNKA U KPUTUYECKOE 3HAYEHWE NPUBEAEHHON NEPEMEHHON COCTOSHUS

onpeaensloT no hopmynam:

6y foos(v) 63 (1 x2 ).
o =togs(v) at - 052 ,g+(T1+va &2,
XXw

A N ~ 52 1 x2 ).
Yo =a +1to,95(v) ouifr =a + Lo 95(v) 70 gt 52,
1 Sxxw

Mopo6Hble BbipaXeHusi cripaBeaMBbl U B TEX Crydasix, Korga HeobXxoauMme! Apyrue KBaHTUIK -pacnpeaeneHus.
3TV hOPMYIbI BKITIOYAKOT CIyHai NocTOAHHOIO CTAaHA4APTHOIO OTKITIOHEHUS, OISl KOTOPOro BCe Beca ABNATCA pas-

HbiMM eguimnue (w; =1 ansi= 1, .., I)n T, = I, Xy =X, Sy, = Su W 8% =62,
MuHuManbHoe 06GHapyXMBaemoe 3Ha4eHve NPUBEAEHHON NepeMeHHON COCTOSIHUS
o
Xq = Sid'ff y
b

rAe ans x = x,

o2

it xg = V(Y —alx =xq) =My |x =xq) + V(@).
Mpy NPOrHO3POBAHMN OLEHKN b 1 G2 2o b una?),
roe
5o s G2 xg) (1. X2
&2 d w4
ot =V |x=xq)+WV@)=""24) | — 4 W |52
diff, x4 vl a)+V(a) K R

noacTaensaoT B popmyny. Takum o6pasoM, MUHMManbHOe 06HapyXMBaeMoe 3HauYeHue NpUBeAeHHON NepemMeHHON Co-
CTOSHWSA onpeaensieTesa no dopmyne

3 [P0, (1, R
b K T Syw

Tak Kak Gz(xd ) 3aBUCUT OT 3HAYEHMA Xy, ANA OLIEHKW CrieAlyeT UCMoNb30BaTh UTePaTUBHYIO NPOLEAYPY B COOTBET-
cTBuM ¢ 5.3.5.
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MpunoxeHne C
(cnpaBo4Hoe)

Mpumepsbl
C.1 MNpumep 1

CoaepxaHue pTyTU B pacTUTENbHbLIX MaTepranax B Hr/r* uamepsaoT METOA0M aTOMHO-26COpOLMOHHON CNEKTPOCKO-
nuun. Kaxxaeii obpasel packnaasiBaioT, UCNornb3ysi MUKpoBonHoBow (MLS-1200) MeToz B pacTBOpe a30THON KUCIOThI/GUX-
pomara kanusi. 3TU PacTBOPbI UCCNEeAOBaHbl BblAENEHUEM XOMOAHbLIX MApOB C Mocrneaylowen KOHUeHTpaumen Ha
Nno30so4eHHON honbre ¢ nomowsto cuctem Varian VGA-76 u MCA-90 go npoBeeHns aToMHO-abcopOLMOHHbIX Mamepe-
HUWA. [na oueHkn dyHKUMM KanuGpoBKKU W onpegeneHnsi cnocobHOCTM OBHapyKeHUs Kaxabl U3 LWeCTW CTaH4apTHbIX
06pasuoB, NPeACTaBNSOWMX NYCTYI0 KOHUEeHTpaumio (x = 0) u npuBeaeHHbIe KoHUeHTpaummn x = 0,2 Hr/r; 0,5 Hr/r; 1,0 Hr/T;
2,0 Hr/r; 3,0 Hr/r, 6bIN NOArOTOBNEH TPU pasa U Kaxa bl NOAroTOBNEHHbIN 06pasel U3MepstoT 0auH pas. CneaosarternsHo,
I1=6;J=3;L=1.

MpepnonaraeTcs, YTO NPeanonoXeHns 0 NMMHENHOCTU PYHKUUM KanBpoBKK, MOCTOAHHOM CTaHAapPTHOM OTKITOHe-
HUW M HOPMaInbHOM pacnpeaerneHny OTKIMKa BbINOMHATCS; o M 3 ycTaHOBMNEeHbl paBHeiMM o = = 0,05. [insionpegene-
HWUSI KOHLIEHTPaLMK pTYTH B UccneayemMomM matepuane 6binm yuTeHbl ABa pa3nUYHbIX NOAX0A2 K BbINOMHEHUIO UBMEPEHWI:

a) MoxeT BbITb BbINONHEHO 0aHO U3MepeHne (K =L = 1);

b) Tpu obpasLa MoryT ObITe NOArOTOBNEHbI AN U3MEPEHUST U Kaxabll U3 HUX M3MepeH oguH pa3 (K= 3; L= 1), a
BbIGOpOYHOE cpeaHee y, HabnioJaembiX 3HaYEHMIi UCMONb3YIOT Kak pe3ynibTaT n3aMepeHuii (pesynbTaTsl SKcnepuMeHTa
npu kanubpoBke NpueegeHs! B Tabnuue C.1).

Tabnwuya C.1— PeaynbTaTbl 3KCNEPUMEHTA NPY KanNUBPOBKe AMs ONpeaeneHus CoaepXaHns pTyTH B NPodyKTax unm
MeauKameHTax

CraHgapTHbIi obpasel, i Xonoc;:;n;o;:l,:::paum MornowaemocTb Yy
1 0 0,003 -0,001 0,002
2 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 CTAaTUCTUHECKOro aHann3a:
x =1,1167 nr/r;

S,y = 20,425;
4=9,9959-10°5;
b =0,02374;

6=1,1099 - 1073,

Mockonbky v=N-2 = 16;

ty 95(v) = {y g5(16) = 1,746;

8(v, o, B) = 8(16; 0,05; 0,05) = 3,440;

(2 £y g5(v) = 3,492).

PesynbTaTthl ANs NoaxoAa, ykasaHHOro B NEPEeYUCrieHun a).

KpuTtnueckoe sHaveHne oTknuka [cm. hopmyny (5)] — y, = 0,00305.

Kputnueckoe aHaveHvne NnpuBeaeHHON KoHUeHTpauum [cm. dopmyny (6)] — x, = 0,086 Hr/r.

MuHumarnbHas oGHapyxvBaemasi NpuBeAeHHas KoHUeHTpaums [cm. dopmyny (7)] — x4 = 0,173 Hr/r.

HaumeHbluee 3Ha4eHne NornowaemMocTn, KOTOpoe MOXeT MHTePNPETUPOBaTLCA Kak UcNiapeHue pTyTu ua obpasuac
NpVBEAEHHOWN KOHUEHTpauunen Gonblue, 4em ua nycTon koHueHTpaumm — vy, = 0,00305 kputnueckoe s3HaueHne OTKNKKa.

HaumeHbluas npyBeAeHHan KOHUEHTpauus pTytm B obpasue, KOTOpYIo METOA MOXET OTNMUUTL (C BEPOSITHOCTbIO
1 —p = 0,95) oT nycToii KoHUeHTpauum x4 = 0,173 HI/r, MuHMMarnbHoe 06HapyXnBaemoe sHaueHne NpUBeAeHHON KOHLIEH-
Tpauwum.

PesynbTathl Ansi nogxoaa, ykazaHHOro B nepeuuncrieHnmn b).

*1 yacTb Ha Munnuapg = 107 r/r = 1 wrfr.
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Kputnueckoe aHaqeHne oTknuka [em. dopmyny (5)] — y, = 0,00230.
Kputnueckoe aHaqeHne npueeaeHHoN KoHueHTpaumm [cm. dopmyny (6)] — x_ = 0,055 Hr/r.
MuHumaneHasn obHapyxmBaemas npmBegeHHas KoHUeHTpauns [em. dopmyny (7)] — x4 = 0,110 Hr/r.

C.2 Mpumep 2

M3amepsitoT KOoNu4ecTBo Tonyona B BeiTskke 100 MK, MCNonb3ys ra3oBbii XpoMartorpad ¢ macc-arnekTpomeTpudec-
kM gatumkom (GC/MS). O6pasubino 100 mkn Bbinv BBegeHbl B cuctemy GC/MS. VicnonbaytoT wecTb cTaHAapTHbIX 06pas-
LIOB C cogepxaHneM Tonyona B guanasoHe ot 4,6 nr/100 mkn go 15000 nr/100 mkn. Kaxxabiii 06paseL, BBOGUIN M U3Mepsinu
JeTbipe pa3a ([=86, J=4, L =1, N=24). Peaynbtatel namepeHuin npueegeHsl B Tabnmue C.2.

AHanu3a rpacu4eckoro npeacTaBneHus pe3yrnbTaToB U3MepeHVi MOKa3biBaeT, HTO OTHOLLEHWE MEX Y KONMYECTBOM
TONyona v OTKIUKOM {(0BnacTk nvka) NMMHerHo, CTaHAapTHOE OTKNOHeHUe 06nacTu NUKa NMHENHO 3aBUCUT OT KONMYeCcTBa
Tonyona. CornacHo 4ononHuTensHOMY NpeanonoxeHnio 0 HopMarnbHOM pacrnpegeneHum OTKIMKa cnocobHocTe obHapy-
KEHUA Onpeaenanu cornacHo 5.3.

Tabnwuuya C.2— PesynbraThl 3KCNEpMMEHTa Npy kanubpoBke Ansi onpeaeneHus konuyectea tonyona B 100 mkn 3kc-
TpakTa

Mpuse- Smnupu-
Cran- neHHoe yeckoe c
[apTHbIii | KonuuecT- OBracTh nvka cTanpapT- TaHgapTHoe OT1|<n§H§HMe B UTepauun
ofpa3sey | BO Tonyona Hoe , 4,
X, OTKJIOHEHUe

i nr/100 MK Yy 8 o1 Go; &3
1 2 3 4 5 6 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
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X,
s
a
b

B npoueaype oueHok ANs ¢ d BLINOMHAIOT UTEPaTUBHYIO NPOLIEAYPY NIMHEWHOTO PperpecCMOHHOro aHanuaa B cooT-
BeTCTBMM € 5.3.2, KoTOopasi gaeT crneaylolume OLUEHKU NMHENHON (PYHKUMK perpeccum:

utepauus 1: o4; = 3,93323 + 0,136174 X;

utepauus 2: 6,; = 4,48284 + 0,149911 X;
utepaumn 3: 63; = 4,46228 + 0,150185 x;.
CooTBeTcTBYOWME CTaHAAPTHLIE OTKMOHEHUs NPUBeAeHbl B rpadax 5 — 7 tabnuuel C.2. MNocne TpeTbein utepaumm
peaynbTaTthl YCTOWUMBLI, MOSTOMY ypaBHEeHMe utepaummn 3 MoxeT 6biTb UCNONB3OBAaHO KaK 3aKIMIOUYUTENbHLIN pe3ynbTaTt

YacT¥ 1 npoueaypsbl OLEHKH, TO €CThb:
G6{x)=4,46228 + 0,150185 x;

&0 = 4,46228.

MapameTpbl awv b dyHKUMM KANMBPOBKM OLLEEHUBAIOT B COOTBETCTBUM € 5.3.3 CO 3HaUEHUSIMU 3aBUCUMON NePEMEHHON
Yy rpacdobl 3 1 3HaYEHUAMN HE3ABUCMMON NEPEMEHHON X; rpacdbl 2 ¢ Becamu

1

1

w; = = .
"7 82(x;) (446228 + 0,150185x; )

JaHHble perpeccroHHOro aHanwaa:
I

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

i=1
w = 15,5669;
XX
=12,2185;
=1,52727;

= 606,224;
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62 = 1,05954;

v=N—2=22;

fy 95(V) = ty95(22) = 1,717.

Moatomy gnsa K = 1 nony4eHbl cnegyowme pesynbTarhl.

Kputnueckoe sHaqeHne oTknuka [cM. dopmyny (24)] — y, = 20,82.

KpnTnyeckoe 3HayeHwe npuBedeHHOro konvyectea tonyona B 100 mkn akcTpakta [cm. dopmyny (25)] —
x,=5,63 .

MuHumanbHoe 06Hapy>KMBaeM0e 3Ha4YeHMe paccynTbiBaloT UTEPATUBHBIM METOOM.

Ona o =B =0,05, 8(v; a; B) = 8(22;0,05;0,05) = 3,397 (cm. Tabnuuy 1)nansa 6(xg )g = 65 NEPBOE 3HAYEHUE ANA X
[cm. ypaBHenue (29)] paBHO x4, = 11,139; ua aToro cneayet 6(xq ) = 6,1352 un x4, = 14,553.

AOna 6(xy), = 6,6479 utepauns BTOPOro wara gaet x4, = 15,627 nr/100 mkn.

Ons 6(x4); = 6,8092 ntepauns TpeTbEro wara gaet x4 = Xy; = 15,967 nr/100 mkn.

HaumeHbluas obnactb Nuka, KOTopasi MOXeT MHTePNPeTUPOBaTLCS Kak ucnapeHue Tonyona us obpasua ¢ npuee-
AEHHON KOHUEeHTpaumen Gorblue, Yem U3 NycTon KoHueHTpaumm, y, = 20,82 — KpUTNUYECKoe 3HaueHne OTKNMKa.,

HaumeHbluee npuBegeHHOE KONU4YeCcTBO Tonyona B obpasue 100 MkN 3KCTPaKTa, KOTOPOE MOXET OTININHYUTL METOA
{c BepoATHOCTbIO 1 — B = 0,95) OT NyCTOM KOHUEeHTpaunn xy = 15,97 nr/100 MK — MUHUManbHOE OGHapyxXuBaeMoe 3Ha-
YeHue nNpuBeaeHHON KOHUEHTpauum Tonyona.
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CBegeHUs1 0 COOTBETCTBUM

MpunoxeHne D
(cnpaBo4Hoe)

HauMOHalnbHbIX cTaHaapToB Poccuiickon Pepepaunmn cCbiNIOMHbIM
MeXAyHapoAHbIM cTaHgapTam

0O603Ha4YeHUe CChINOYHOTO
MeXAyHapoaHoro ctaHaapTa

O603Ha4YeHUe 1 HAaUMeHOBaHUe COOTBETCTBYIOLLEro HauMoHanbHOro craHaapra

NCO 3534-1:1993

FOCT P 50779.10—2000 (CO 3534-1:1993) CratucTtnyeckue metoabl. Be-
POSAITHOCTb U OCHOBbI CTAaTUCTUKU. TEPMUHBI M onpedenexHusi

NCO 3534-2:1993

FOCT P 50779.11—2000 (MNCO 3534-2:1993) Crartuctndeckne metoabl. CTa-
TUCTUYECKOE YNpaBneHne Ka4eCcTBOM. TepMUHBI U onpegenexHusi

NCO 3534-3:1999

P 50.1.040—2002 Cratncrtudeckme metogpl. [NnaHnpoBaHue akCnepruMeHTOB.
TepmuHbl M onpeaeneHus

NCO 11095:1996

NCO 11843-1:1997

FOCT NCO 11843-1—2007 Cratuctnyeckue metoabl. CnocobHocTb 0bHapy-
xenust. YacTtb 1. TepmuHbl M onpeaenexHus

MCO Pykosogcteo 30:1992

*

* COOTBETCTBYIOLWNI HALUMOHAMNBHBIN CTaHAapT oTCcyTcTBYeT. [lo ero yTBepaeHnsi pekoMmeHayeTcs UCnonb3o-
BaTb NEPeBO/, Ha PYCCKMIA s13bIK AaHHOTO MeXAyHapoAHOro ctanaapTa. [NepeBoa 4aHHOro MeXayHapoaHOro cTaHaapTa
Haxogutcsl B PegepanbHOM MHPOPMaLMOHHOM (DOHAE TEXHUYECKUX PEraMeHToB 1 CTaHOapTOB.
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