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. NMPEANCNOBUE K TOCYOAPCTBEHHBIM CTAHOAPTAM
POCCNNCKOW ®EAEPALUNN TOCT P NCO 5725-1-2002 - TOCT P NCO 5725-6-2002
noAa oUW UM 3ATONNOBKOM «TOYHOCTL (MPABW/IBHOCTL U MPELUV3NOHHOCTD)
METOA0B N PE3Y/IbTATOB U3SMEPEHUWN*

Llenbto paspaboTku oCyAapcTBeHHbIX cTaHAapToB Poccuiickoit ®epepauun FTOCT P NCO 5725-1—
2002. TOCT P WCO 5725-2—2002. FOCT P WMCO 5725-3-2002, TOCT P WUCO 5725-4-2002,
FOCT P NCO 5725-5-2002. TOCT P CO 5725-6-2002, ganee - TOCT P NCO 5725, asnsetcs npamoe
npuMeHeHune B Poccuiickoin defepauny LWeCTU YacTell OCHOBOMONAratLero MexayHapoAHoro crtaHjapTa
MCO 5725 nog 06wmm 3aroNnoBKOM «TOYHOCTb (MPaBUIbHOCTbL U MPELM3NOHHOCTbL) METOLO0B U Pe3y/bTaToB
M3MEpPeHUi» B MPaKTUYeCKON [eATenbHOCTM MO MeTponorum (paspaboTke, atTecTauum v NPUMEHEHUIO
MeTOAMK BbINOMIHEHUSA U3MEPeHUit), cTaHAapTU3aLMm MeToA0B KOHTPONA (MCMbITaHW, U3MepeHuid, aHa-
NN3a). UCMbITaHUSAM MPOAYKLUW, B TOM Yucne ANS Leneil NOATBEPXAEHUS COOTBETCTBUSA, OLEHKE KoMMe-
TEHTHOCTM UCMbITaTeNbHbIX NabopaTopuii cornacHo Tpe6osaHuam MOCT P MCO/M 3K 17025—2000.

FOCT P UCO 5725 npeacTtaBnstoT CO60M MONHbIA ayTEHTUYHbIA TEKCT LWECTU YacTeid MeXAYHaposa-
Horo ctaHpapTta MCO 5725, B TOM uucne:

FOCT P NCO 5725-1—2002 «To4HOCTb (MPaBUNbHOCTb U NPELU3NOHHOCTL) METOAOB U Pe3ynbTaToB
nsmepeHnin. Yactb |. OCHOBHbIe MOMOXEHUA U ONpeAeneHuns»;

FOCT P NCO 5725-2—2002 «TOYHOCTb (NPaBU/IbHOCTb U MPeLnM3NOHHOCTb) METOLO0B U Pesy/bTaToB
nsmepeHnin. Yactb 2. OCHOBHOW MeTOf OnpefeneHns MoBTOPSEMOCTU WM BOCMPOU3BOAUMOCTU CTaHAapT-
HOro MeTofja U3MepeHUit»;

FOCT P NCO 5725-3—2002 «TOYHOCTb (NPaBU/IbHOCTb U MPELM3NOHHOCTb) METOLO0B U Pesy/bTaToB
nsmepeHmin. Yactb 3. NMpoMeXyTOUHble NOKas3aTeNn NPeun3MoHHOCTN CTaHAAPTHOrO METoAa U3MEPEHUMY;

FOCT P NCO 5725-4—2002 «TOYHOCTb (MPaBUIbHOCTb U NPELU3NOHHOCTL) METOLOB M Pe3ynbTaToB
nsmepeHuii. Yactb 4. OCHOBHblE MeTOAbl ONpeAeneHNs NPaBUIbHOCTY CTaHAAPTHOrO MeTOAa U3MEPEHU»;

FOCT P NCO 5725-5—2002 «TOYHOCTbL (MPaBUALHOCTb U MPELM3NOHHOCTb) METOAOB M Pe3ynbTaToB
n3mepeHnit. Yactb 5. AnbTepHaTMBHbIE MeTOAbl OMpefeNneHns NpeLu3voHHOCTU CTaHAapTHOro MeToga
N3MEepPEHUNN;

FOCT P NCO 5725-6—2002 «TOYHOCTb (MPaBUAbHOCTb U MPELM3NOHHOCTb) METOAOB M Pe3ynbTaToB
nsmepeHmnii. Yactb 6. icnonb3oBaHne 3HaA4YeHU A TOYHOCTM Ha MPaKTUKE».

Kaxpfasa 4acTb COAEPXMWT ayTeHTWYHbI/i MepeBof NPeAMCOBUS W BBEAEHUS K MeXAYHapoAHOMY
cTaHaapTy MCO 5725, a TakXXe NPeAncnoBre K rocyfapCTBEHHbIM CTaHAapTam Poccuiickoin depepauum
(FOCT P NCO 5725-1-2002 - TOCT P NCO 5725-6-2002) n n3[acTca CaMOCTOATE/NbHO.

Monb3oBaHue yactamm 2—6 FTOCT P UCO 5725 B OTAE/IbHOCTU BO3MOXHO TO/IbKO COBMECTHO C
yactbto | (TOCT P NCO 5725-1), B KOTOPOI YCTAHOBMIEHbI OCHOBHbLIE MOMOXEHWUA W ONpefeneHuns,
Kacarowuecs scex vacteit TOCT P MCO 5725.

B cOOTBETCTBMM C OCHOBHbIMM nonoxeHuamu WCO 5725-1 (nyHKT 1.2) HacToAwwWiA cTaHaapT
pacnpocTpaHAeTCs Ha MeToAbl M3MepeHUiA HempepbIBHbIX (B CMbICE MPUHUMAaEMbIX 3HaYeHW B N3Meps-
eMOM fAnanasoHe) BeNMYMH, Aatloline B KauyecTBe pesynbTaTta W3MEpeHWUi efUHCTBEHHOe 3HauveHue. Mpu
3TOM 3TO eAUHCTBEHHOE 3HAYeHME MOXET ObITb U Pe3ynbTaTOM pacyeTa, OCHOBAHHOIO Ha pAafe U3MepeHui
OfHOW ¥ TOW e BEINYUHBI.

CraHgapTbl MCO 5725 MOryT NpUMEHATLCS ANA OLEHKN TOYHOCTU BbINOMIHEHNS U3MEPEHUIA pasnuny-
HbIX PU3NYECKNX BENINMUYMH, XapaKTepusyoLwmx n3MepsemMble CBONCTBA TOTO MM MHOTO 06beKTa, B COOT-
BETCTBUW CO CTaH4apTU30BaHHOW npoueaypoii. Mpu 3aTom B NyHKTe 1.2 MCO 5725-1 0c060 OTMEYEHO, UTO
CTaHAapT MOXeT NPUMEHATHCA 18 OLEHKN TOYHOCTU BbIMOMIHEHUA U3MepeHUii cocTaBa U CBOWCTB OYeHb
LIMPOKO/ HOMEHKNATYpbl MaTepmanoB, BKIOYas XXUAKOCTU, MOPOLIKOOGpa3HbIe U TBepAble MaTepuanbl —
NPOAYKTbLI MaTepuanbHOro NpPou3BOACTBa WK CYLLECTBYIOLWME B NPUPOAE, NMPU YCN0BUMU, YTO YYUTLIBAIOT
N6y HEOAHOPOAHOCTL MaTepuana.

MpuMeHAeMbIii B MEXAYHapPO4HbIX CTaH4apTax TEPMUH «CTaHAAPTHbIW MeTO4 U3MepeHUii» afeKBaTeH
0TEYEeCTBEHHOMY TEPMUHY «CTaHAAapPTU30BaHHbIA MeTOL N3MEPEHUI».

B NCO 5725: 1994—1998 u MCO/M3K 17025—99 noHATME «MeTOh M3MepeHuin» («measurement
method*) BkntoYaeT COBOKYMHOCTb ONepaLuili U npaBus, BbINOAHEHNE KOTOPbIX 06ecneymBaeT NonyyeHune
pe3ynbTaToB C W3BECTHOW TOYHOCTbIO. TakMM 06pa3oM, NOHATUE «MeTo4 usmepeHmit* no WNCO 5725 n
MCO/M3K 17025 agekBaTHO MOHATUIO «MeTOAMKA BbINONHEHUS namepeHuii (MBW)* no FOCT P 8.563—
96 «locyfapcTBeHHas cucTeMa 06ecrneyeHns egMHCTBa N3MepeHnii. MeTOANKN BbINONHEHUS U3MEPEHNIA*
(NyHKT 3.1) # COOTBETCTBEHHO 3HAYMUTENbHO LIKMPE MO CMbICAY, YeM OMpefefieHne TepMUHA <MEeTO[
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n3mepeHnii» B PEKOMeEHAALMM NO MeXTrocyfapCTBEHHONM cTaHgapTn3auun PMT 29—99 «FocypapcTBeHHas
cucTema obecneveHns eguHcTBa M3aMepeHUin. Metponorna. OCHOBHbIE TEPMUHbI U ONPEAeNeHns» (nyHkT
7.2).

bonee Toro, B opuruHane MCO 5725 ouyeHb 4acTo ynoTpebnseTcs B KayecTBe MOHATMA «METOA
M3MepeHnii» N aHrNNACKUiA TepMnH «test method», nepeBof KOTOPOro Ha PYCCKUI A3bIK — «METOZ UCMbI-
TaHWii» (cM. npumeyvaHme 1K nyHKTy 3.2 MCO 5725-1) 1 KOTOPbIA NO CMbIC/TY COBMNAAaeT C TEPMUHOM 6.2
MNCO 5725-1 «standard measurement method» (CTaH4apTM30BaHHbI MeTOZ M3MepeHunil). COOTBETCTBEHHO
B KayeCcTBe TEPMUHA «pe3y/nbTaT M3MepeHU™ B opuruHane cTaHgapTa yalle MCMNOoNb3yeTcs aHrMUACKMIA
TepMuH «test result* (cm. nyHKT 3.2 MCO 5725-1), npnyem B KOHTEKCTE KakK C TepMUHOM «test method*
(cM. NyHKT 3.2). Tak 1 C TepMUHOM «measurement method» (CM. B opuruHane, Hanpumep, NyHKTsl 1.2 uan
7.21 NCO 5725-1).

Mpw aTom cnegyeT umeTb B BUAY, 4TO 0651acTb npumeHeHns MCO 5725 —TOUYHOCTb CTaHAapPTU30-
BaHHbIX METOLOB M3MeEPEHWIA, B TOM YMC/e NpefHa3HaYeHHbIX ANa Leneid UCNbiTaHWMin NPOAYKLUW, NO3BO-
NAWMNX KONUYECTBEHHO OLEHUTb XapaKTepuCTUKW CBOWCTB (MokKa3aTenei kayectsa M 6e30nacHOCTH)
06bekTa UcMbITaHMA (NpoAyKLUun). IMeHHO NO3TOMY BO BCEX YacTAX CTaHAapTa pe3ynbTaTbl W3MepeHuit
XapakTepucTuk o6pasLoB, B3ATbIX B Ka4yeCTBe BbIGOPKM U3 NapTum m3genuin (uam npob6, oTo6paHHbIX W3
napTuM MaTtepuana), ABNATCA OCHOBOM AN MOMYYeHMS Pe3ynbTaToB MCMbITaHWI Bceil mapTum (06bekTa
ucnbiTaHnin). Korga o6beKTOM WCNbITaHWMIA ABNSETCA KOHKPeTHbIV ob6pasew, (test speciment, sample),
pe3ynbTaTbl M3MEpPeHW W UCNbITaHUA MOryT coBnajatb Takoi NoAxXoh MMeeT MeCTO B npumepax Mo
onpejeneHunio nokasateneit TOYHOCTU CTaHAAPTHOrO (CTaHAAPTM30BaHHOM0) MeTo4a M3MEPEHUiA, cofepxa-
wuxca 8 NCO 5725.

CnepyeT OTMeTTb, YTO B OTEYECTBEHHON MeTPONOrMM TOYHOCTb (accuracy) M NOrpewwHocTb (error)
pe3ynbTaToOB U3MepEeHWiA, Kak NpaBuo, ONpefenstoTcs CPaBHEHWEM pe3ynbTaTa U3MepeHuii ¢ UCTUHHBIM
UK feACTBUTENbHBIM (YCNOBHO UCTUHHbLIM) 3HAYEHMEM M3MEPAEMOl (PU3NYECKON BEIMUYUHBI (ABAAIOLWLM-
MUCA (DAKTUYECKN 3TANOHHbIMU 3HAYEHUAMU U3MEPSAEMbIX BeINUYMH, BbIP@XEHHbIMU B Y3aKOHEHHbIX
eAnHNLAXx).

B ycnosuax oTcyTCTBMA HEOOXOANMbIX 3TaNOHOB, 06ecneunBaoLLMX BOCNPON3BEEHNE, XPaHEHNE 1
nepefayvy COOTBETCTBYIOLIMX 3HAYEHUI eANHWL, BEIMYMNH, HEOBXOAUMBIX 411 OLEHKWN NOrpeLHoCTn (Tou-
HOCTM) pe3ynbTaToB M3MEPEHWI, 1 B OTEYECTBEHHON, N B MEXAYHApPOAHON MpaKTWUKe 3a AeiiCTBUTE/IbHOE
3Ha4YeHMe 3a4acTyl0 NPUHUMAIOT obLiee cpefHee 3HaYeHMe (MaTeMaTUYecKoe OXUAaHne) yCTaHOBNEHHOW
(3afaHHO) COBOKYMHOCTW pe3ynbTaToB M3MepeHuin. B MCO 5725 3Ta cuTyauus OTpaKeHa B TEPMUHE
«MPUHATOE OMopHOe 3HayeHne* (cM. NyHKTbl 3.5 1 3.6 TOCT P NCO 5725-1) n pekomeHgyetrcad FOCT P
MCO 5725-1 ana ncnonb3oBaHUS B 3TUX ClyYasaX W B OTEYECTBEHHOW MpaKTUKe.

TepMUHbI «NPaBUbHOCTb» (trueness) 1 «MpeLn3noHHOCTb» (precision) B 0TEYeCTBEHHbIX HOpMaTUB-
HbIX [IOKYMEHTaX Mo MeTposIornn 40 HaCTOSALLEro BpeMeHN He UCMOo/b30BanuCh. Mpu 3TOM «npaBuibHOCTL™
—cTeneHb 6130CTN pe3ynbTaTta U3MEPEHUI K UCTUHHOMY WN YCNIOBHO UCTUHHOMY (A4eACTBUTENbHOMY)
3HaYeHNIO U3MepSeMOi BEIMYMHbBI UN B ClyYae OTCYTCTBMSA 3TaloHa U3MepsSeMOoil BeNMUYNHbI — CTeneHb
61130CTU CpefjHero 3Ha4YeHuns, NoNy4eHHOro Ha OCHOBaHMM BONbLLOI Cepun pe3ynbTaTos U3MepeHuin (nnn
pe3ynbTaToB WMCMbITAaHWIA) K MPUHATOMY OMOPHOMY 3HauyeHuio. [lokasaTenemM MpaBUBHOCTU 06bIYHO
SIBNAETCA 3HAYeHMe cucTeMaTUyeckoil morpewHocTn (cM. nyHKT 3.7 TOCT P NCO 5725-1).

B cBOK 0Yepeab «MNPELU3NOHHOCTb» - CTeNneHb 6AM30CTU APYT K APYry He3aBUCUMbIX pe3ynbTaToB
M3MepeHnid, NoNyYeHHbIX B KOHKPETHbIX YCTAHOB/EHHbIX YC0BUAX. JTa XapakTepucTuka 3aBnCUT TONbKO
0T C/ny4aliHbiX PaKTOpPOB M He CBSi3aHA C WCTUHHbLIM WAW YCMOBHO WCTUHHbLIM 3HAYEHWEM W3MepPSemMol
BenYMHbl (cM. NyHKT 3.12 TOCT P UCO 5725-1). Mepa npeyn3moHHOCTM 0ObIYHO BbIYMCASETCS Kak
cTaHAapTHoe (cpeAHeKBanpaTNyeckoe) OTKNOHEHWe Pe3ybTaToB U3MEPEHMWI, BbIMOHEHHbIX B ONpeeneH-
HbIX ycnoBmax. KonuyecTBeHHble 3HAYEHUA Mep MPeLU3MOHHOCTU CYLLEeCTBEHHO 3aBMCAT OT 3aflaHHbIX
YCNOBUIA. DKCTPeMasbHble MoKasaTeNn NPeun3noHHOCTM — MOBTOPSAEMOCTb, CXOAUMOCTb (repeatability) n
BOCMpon3BogumocTb (reproducibility) pernaMeHTUpPYOT U B OTEYECTBEHHbIX HOPMATUBHBIX JOKYMEHTaxX, B
TOM uucne B 60/bLNHCTBE FOCYAAPCTBEHHbIX CTAHAAPTOB HA METOAbl KOHTPOAA (MCMbITAHWIA, U3MEPEHUA,
aHanmsa) (cM. nyHkTbl 3.12-3.20 FOCT P UCO 5725-1).

B cooTtBetcTtBum ¢ MUCO 5725 uenb rocyfapctseHHbix ctaHgaptos FOCT P CO 5725 cocTtonT B TOM.
4TObbI:

a) W3N10KWTb OCHOBHbIE MOJIOXEHUS, KOTOPble CnefyeT UMeTb B BUAY NpW OLEHKe TOYHOCTM (npa-
BM/ILHOCTW U MPELU3NOHHOCTM) METOA0B U pe3ynbTaToB U3MEpeHU Npu UX MPUMEHEHUU, a Takxke Mpu
NaaHUPOBaHUN 3KCMEPUMEHTOB MO OL,EHKE pa3nNnyHbiX nokasaTenel TouHoctn (FTOCT P NCO 5725-1);

6) pernameHTNpPOBaTb OCHOBHOM CNOCO6 3KCMepMMEHTaIbHOM OLEHKN MOBTOPSEMOCTMN (CXOAUMOCTH)
1 BOCMNPOU3BOAMMOCTM METOA0B W pesynbTaToB usmepeHuii (FOCT P NCO 5725-2);

Vi
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B) pernaMeHTMpoBaTh NpoLesypy MoMyyeHUs NPOMEXYTOUYHbIX NoKa3aTeneil NpeyM3noHHOCT MeTo-
[0B U pe3ynbTaToOB U3MepeHWi, W3N0XWB YCNOBUSA MX NPUMEHEHUA n MeToabl oueHkn (TOCT P UCO
5725-3);

) pernameHTUpoBaTb OCHOBHbIE CMNOCOGLI OMpefeNieHns NPaBUIbHOCTY MeTOLOB W pPe3yNbTaToB
namepeHuin (FOCT P UCO 5725-4);

L) pernameHTUpoBaTh 419 NPUMeEHEHUA B OMNpefeNeHHbIX 06CTOATENbCTBAX HECKOJ/IbKO a/lbTEPHATUB
OCHOBHbIM cnocobam (TOCT P MCO 5725-2 n TOCT P NCO 5725-4) onpefeneHns nNpeLu3moHHOCTN 1
npaBUNbLHOCTU METOAOB W Pe3ynbTaToB U3MepeHUin, npusegeHHbix B FTOCT P MCO 5725-5;

€) U3N0XNTb HEKOTOPbIE MPaKTUYeCKe NPUMEHeHNs NokasaTeneid MPaBUAbHOCTM U MPELN3NOHHOCTH
(FOCT P NCO 5725-6).

Mpeacta&3enHble B BUAe Tabnuubl peKOMeHAAauWW Mo MNPUMEHEHWKD OCHOBHbIX MONOXEHWI
FOCT P NCO 5725 a fieATeNIbHOCTM NO METPOIOrnn, CTaHAapTU3aLuu, UCMNbITaHNAM, OL,EHKEe KOMMNEeTeHT-
HOCTW WCNbITaTeNbHbIX 1a60paToOpuiA CO CCbIZIKAMU Ha HOPMbl FOCYApCTBEHHbIX CTaHAapTOB Poccuiickol
Pefepaynu, cofepxawinx TpeboBaHMA K BbIMOMHEHWUIO COOTBETCTBYOLWMUX paboT, NPUBELEHbI B MPUIOXe-
HuK K npegucnosuto B FTOCT P NCO 5725-1.

ANTOpUTMbI NPOBEAEHNS 3KCMEPUMEHTOB MO OLeHKe MOBTOPAEMOCTW, BOCMPOM3BOANMOCTU, NPO-
MEeXYTOUHbIX MoKasaTenei NpeLyn3noHHOCTM, MoKasaTeneli MPaBUNbHOCTY (XapaKTepUCTUK cucTemaTunyec-
KOV MOrpeLHoCcT) MEeTOA0B M pe3y/nbTaTOB WU3MEpPeHWin peKOoMeHAyeTCs BHeApsATb 4vepe3 nporpammbl
3KCMepUMeHTaNbHbIX METPONIOrMYecKUX NCCNef0BaHNii NokasaTeneil TOYHOCTU (XapakTepuUCTUK NorpeL-
HOCTW) pe3y/nbTaToOB M3MEPeHWIA, BbIMOMHAEMbIX NO paspabaTbiBaemMoii MBW, n (unn) yepes nporpammsl
KOHTPONS nokasaTteneli TOYHOCTU NpuMeHseMbix MBU.

Mcnonb3oBaHve NpUBEAEHHbIX B NPUAOXKEHUAX J1 K KaX4OMY CTaHAapTy YCNOBHbIX 0603Ha4YeHuli B
KayecTBe 0653aTeNlbHbIX PEKOMEHAYETCA TONbKO 418 Tex NokasaTeneil TOMHOCTU, KOTOPbIe A0 HACTOALLEro
BPEMEHU B OTeYECTBEHHO METPOSIOrMYECKOW NpakTUKe He UCMOMb30BaIUCh (Hanpumep, 418 NokKasaTenei
no nyHktam 3.9—3.12 TOCT P NCO 5725-1). ns ocTaNbHbIX NOKa3aTeneir U KpUTEPUEB MCMNONb3YEMbIE
B FTOCT P NCO 5725 ycnoBHble 0603Ha4YeHNs, Kak MpaBnio, MOTyT NPUMEHATLCA Hapsagy C YCMOBHbIMU
0603HaYEHMAMM 3TUX MOKaszaTeneil n KpuTepnes, MPUHATBLIX B AEACTBYIOLMX OTEYECTBEHHbIX JOKYMeHTax
(Hanpumep, npegen MNOBTOPAEMOCTM (CXOAMMOCTM) C YCNOBHbIM 0603HayeHWeM T N0 NYHKTY 3.16
FOCT P NCO 5725-1 Hapsgy C yCnoBHbIM 0603HavyeHUeM J, NPUHATbLIM A4 3TOr0 nokasaTens B psge
pekomMeHZauuii Mo MeTPoaornm, a Takxke B FOCYAapCTBEHHbIX CTaHAapTax Ha MeToAbl UCMbITaHWI NPOAYK-
unn).

1
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MPEANC/TIOBUE K MEXAOYHAPOAHOMY CTAHOAPTY MCO 5725

MexayHapofHas opraHusauusa no craHgaptusauunm (MCO) asnsetca BcemupHoii dhegepaunein Ha-
LMOHaNbHbIX OpraHn3aunii no ctaHgapTmsauum (KommtetoB—uneHos MCO). PaspaboTka MeXAyHapOLHbIX
CTaH4apPTOB 00bIYHO OCYLLECTBASETCA TEXHUYECKMMM KomuTeTamn NCO. Kaxpablii uneH NCO. 3auHTepe-
COBaHHbI B AeATENLHOCTM COOTBETCTBYIOLLEr0 TEXHNYECKOr0 KOMUTETA, MMeeT NpaBo ObiTh NpeAcTaBfeH-
HbIM B 3TOM KOMUTETE. [paBUTENbCTBEHHbIE W HEMPABUTENLCTBEHHbIE MEXYHapOAHbIE OpraHusauunu,
coTpygHuuarowme ¢ MCO, Takke NPUHUMAKOT ydvacTme B 3Toii pabote. MICO TeCHO COTpyfHU4aeT C
MexxayHapoHOW 3neKTpoTeXHMYeckoin komuccueidi (M3K) no Bcem Bonpocam cTaHgapTu3aumu Bobnactu
3N1EKTPOTEXHUKN.

MpoeKTbl MeXAYHapO4HbIX CTaH4APTOB, NPUHATbIE TEXHUYECKUMM KOMUTETaMW, HaNpaBisaloTCa Tex-
HUWYECKMM KomuTeTaMm — ‘ueHam WMCO Ha ronocosaHue nepef ux yTteepxpaeHuem Cosetom WNCO B
KayecTBe MeXAyHapoAHbIX cTaHAapTos. CTaHAapTbl YTBEPXKAAOTCA B KayeCTBE MEXAYHapOAHbIX B COOT-
BETCTBUM C yCTaHOBMeHHbIMM B MICO TpeboBaHuAMU: B Cly4vae WX 0406peHNs MO MeHbluell mepe 75%
KomMunTeToB —uneHos MICO, NpvHUMABLUMX y4yacTWe B rON0OCOBAHUN.

MexayHapogHblin ctaHgapT MCO 5725-3 6611 noarotosieH TexHuveckum kommutetom MCO/TK 69
«[MpnMeHeHne cTaTUCTUYECKNX MeTOA0B», MogkomuTeToM MK 6 «MeToabl U pe3ynbTaTbl U3MepPeHUii».

MCO 5725 coCTOMT M3 CNeayroLmx YacTeil nofg o6uwMm 3aronoBKOM «TOYHOCTb (MPaBUABHOCTb U
NpeunsnoHHOCTb) METOA0B U Pe3yNbTaToB U3MEPEHUII»:

YacTb |. OCHOBHble NMOJMIOXEHUS W OnpejeneHns

YacTtb 2. OCHOBHOW MeTO4 OnpejeneHnss NOBTOPSAEMOCTU WM BOCMNPOM3BOAMMOCTU CTaHAPTHOMO
MeTo4a M3MepeHui

Yactb 3. TMpoMexyTo4Hble NOKa3aTennm NPeLu3MOHHOCTM CTaHAAapPTHOrO MeToAa M3MepeHui

YacTb 4. OCHOBHble MeTOAbI ONpeAeNeHNs NPaBuIbHOCTU CTaHAAPTHOIO0 MeToAa U3MepeHui

YacTb 5. AnbTepHaTVBHble METOAb! OMpefeneHns NpPeymu3smMoHHOCTU CTaHAAapTHOro MeTofa u3mepe-

YacTb 6. Wcnonb3oBaHWe 3HaYeHW A TOYHOCTU Ha NpPaKTUKe

MCO 5725 (4acTn 1—6) B COBOKYMHOCTMN aHHYNMpyeT 1 3ameHseT MCO 5725:1986. obnacTb pacnpo-
CTpaHeHuUs KOTOPOro 6bifa paclinpeHa BKAOYEHWEM MPaBUAbHOCTM (B AOMNOMHEHWE K MpPeLu3noHHOCTH)
M YCNIOBUIA MPOMEXYTOUYHON MPELU3NOHHOCTH (B AOMOSHEHUE K YCNOBUAM NMOBTOPAEMOCTM M BOCNPOU3-
BOAMMOCTH).

Mpunoxernns A. B n C asnatoTca o6a3atenbHbIMU AN HacToAwen yactn NCO 5725, npunoxeHns
tOun E —cnpaBoyHble.



FOCT P NCO 5725-3-2002

BBEAEHVE K MEXAYHAPOOHOMY CTAHOAPTY NCO 5725

0.1 B UICO 5725 gnsa onucaHmns TOYHOCTU METOAa M3MEPEHUI NCNONL3YIOT ABa TEPMUHA: *NpaBu/ib-
HOCTb* W «NPELMN3NOHHOCTb*. TepMUH «NPaBUNLHOCTb» XapaKTepusyeT cTeneHb 611M30CTU CpefHero 3Ha-
YyeHMs 60MbLIOro Yucna pesynbTaToB UCMbITAHWMA K UCTUHHOMY WU MPUHATOMY OMOPHOMY 3Ha4YeHWto,
TEPMUH «NPEeLN3NOHHOCTb* XapakTepusyeT cTeneHb 6AM30CTN Pe3ynbTaToOB UCMbITAHUIA ApYr K APYry.

0.2 O6wme nonoxeHusa 06 3TUX MOHATMAX NpefcTaBneHbl B MCO 5725-1 u noatomy 3[ecb He
nosTopstoTcs. dTa YacTb MCO 5725 fo/mkHa NPUMEHSATLCS COBMeCTHO ¢ MICO 5725-1, NOCKOMbKY B Hel
AaHbl onpefeneHns n o6Lme NonoXKeHus.

0.3 Ha n3MeHUMBOCTb pe3y/nbTaToB M3MePEHWM, BbIMONHEHHbLIX MO OAHOMY MEeTOAY, NOMUMO pas3nu-
UMt MeXxay npesnonoXuTenbHO MAEHTUYHBIMU 06pa3LaMu MOryT BAMSATb MHOTME pa3fuuHble akTophbl, B
TOM uyucne:

a) onepartop;

b) ncnonb3yemoe 060pyfoBaHue;

C) KannbpoBka 060pyL0BaHUS;

(1) napameTpbl OKpyXatoLe cpefbl (TemMnepatypa, BNaXHOCTb, 3arpA3HeHne Bo3ayxa v T.4.);

€) NapTun peakTUBOB;

0 Bpems MeXAy U3MepeHuamu.

Pasnnumsa mexay pesynbTaTaMu U3MepeHWiA, BbINONHAEMbIX pa3HbIMK onepaTopaMmm U/Mam ¢ NCnosb-
30BaHMEM Pa3NMYHOro 060pyAoBaHNsA, Kak Npasuno, 6yayT 60Mblue, YeM MeXAy pesynbTaTaMu U3MepeHui,
BbIMO/IHAEMbIX B TEYEHMe KOPOTKOro UHTepBasa BPEMEHU OAHUM OMepaTopoM C UCMNOJIb30BAHWEM OfHOI0
M TOro Xe 060pyA0BaHuS.

0.4 Ansa onucaHWs M3MEHYMBOCTU METOAA M3XEPEHWA HEo6XOAMMO U BO MHOFMX MPaKTUUeCKUX
C/ly4asax rnosesHo UCMosb30BaTh [jBa YC/0BMA MPELU3NOHHOCTU, Ha3BaHHble YCN0BUAMMW NMOBTOPAEMOCTU U
BOCMPOM3BOAMMOCTU. B ycnoBmax NoBTopseMocTy hakTopbl a) —e) B 0.3 CHUMTAIOT NOCTOAHHLIMU U OHU
He B/IMAIOT Ha M3MEHYMBOCTb, B TO BPEMS KaK B YC/IOBUAX BOCMPOU3BOAWMOCTU OHU HEMOCTOAHHbLI U
CNoco6CTBYIOT WM3MEHUYMBOCTW pe3ynbTaToB M3MepeHMil. Takum 06pa3oM, YCN0BMS MOBTOPSAEMOCTU W
BOCMPOM3BOAUMOCTU ABNAKOTCA ABYMS 3KCTPEMAsIbHbIMU YCIOBUAMMU MPELU3NOHHOCTH, NPUYeM NepBbiM
COOTBETCTBYET MUHMUMA/bHAA, & BTOPbIM — MaKCUMa/bHad U3MEHUYMBOCTL Pe3ynbTaToB. MPoMexXyToUHble
YCNOBUSA MeXAy 3TUMMW ABYMS 3KCTpemasbHbIMU YC0BUAMMW MPELU3NOHHOCTU COOTBETCTBYHOT C/yyasM,
Korga oauvH nnn 6onblee yncno hakTopoB a) — 0 MOrYT MEHATbCA U MPUMEHAIOTCA B OMNpefeneHHbIX
pernameHTUPOBaHHbIX YCMOBUAX BbIMONHEHUSA U3MEPEHUN.

MpeunsHoiiHOCTb, KakK MpaBWo, BbipaXatoT Yepe3 CTaHAAaPTHbIE OTKIOHEHNS.

0.5 B Hactosuwei yactm NCO 5725 OCHOBHOe BHUMaHWE COCPEeJOTOYEHO Ha MPOMEXYTOUHbIX
nokasatenax MpeLu3noHHOCTU MeToda M3mMepeHuii. Takue nokasaTeNn HasbiBAKOT NMPOMEXYTOUHLIMU MO
TOV NpUYMHE, «MO UX YUCNIEHHbIE 3HAYEHWUA PacnonaralTca MeXay ABYMS 3KCTPeManbHbIMW NOKa3aTensimMu
NPeunsMoHHOCTN MeToAAa U3MEPEHUIA: 3HAYEHMAMMN CTaHAAPTHbIX OTKIOHEHWI NOBTOPAEMOCTM W BOCMPO-
M3BOAUMOCTH.

MnnocTtpaymneii He0O6X0AMMOCTM B TaKOr0 poja MPOMEXYTOYHbIX MOKasaTensix MpPeLu3noHHOCTM
ABnseTca pabota coBpemeHHOW nabopaTopun, 06CnyKmBatoLLeli Npon3BOACTBEHHOE NpeanpuaTMe C Tpex-
CMEHHbIM PEXWMOM paboTbl, rAe U3MEpPeHUs OCYLUecTaTATCA pasHbIMKU OfepaTopaMy Ha paxTU4YHOM
obopypfoBaHuu. OnepaTopbl U 060py0BaHNE B 3TOM ClydYae — (haKTOpbl, CNOCOOCTBYOLIME U3MEHYMBOC-
TW pe3ynbTaToB U3MEpPeHU, N UX HEOBXOAMMO NPUHUMATL BO BHUMAHME MPU OLEeHKe NPeLM3nOHHOCTH
MeToja M3MEPEeHWNIA.

0.6 MpomexyTouHble NokasaTenn NpeunsMoHHOCTH, onpefensemMble B HacToAwen yactn MCO 5725,
MCMONb3YIOT MpexAe BCEero, B Cnyvasax, Korja Mx OLeHKa faTAeTcs 4acTblo nporpammbl (npouesypbl),
pa3paboTkuW, cTaHAapTM3aLuuM MM BHYTPMNabopaTOPHOrO KOHTPONA TOYHOCTM MeToAa U3MepeHuit. 3Tu
nokasaTenu Takxe MOryT OLLeHWBATbCA B CMeLManbHO CNIaHMPOBAHHOM MeX1abopaTOPHOM 3KCMepUMEH-
Te. O[iHaKO WX UHTepnpeTauuns n NpMMeHEHNE B TAKOM Cinyyvae TpebyroT OCMOTPUTENIBHOCTM MO NPUUYNHAM,
pasbsAcHeHHbIM B 1.3 1 9.1.

0.7 OCHOBHble (haKTOpbl, KOTOpble C HaubonbLueid BEepOATHOCTHIO MOFYT OKasbiBaTb BAMAHWE Ha
NpeLn3MoHHOCTb MeTOoa N3MEPEHMNIA:

a) BpeMs —AB/AETCA NN WHTepPBas BPEMEHMW .MeXAy CNefylolWMMM O4HO 3a APYrUM W3MepeHuamu
KOPOTKUM WKW ANUTENbHBIM?;

b) KanmbpoBka — NOABEPraeTca NN UMW HeT OLHO U TO e obopyfoBaHWe NepcKasHOpOBKe Mexay
cnefiylolWwuMn oAHa 3a f[pyroi rpynnamu M3MepeHunin?;

IX
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C) OrepaTop — BbINOJIHAET N1 CNefyloLine OAHO 3a APYTM U3MEPEHUA OLUH U TOT XXe Oneparop uiv
pasHble onepaTopbl?;

d) o6opyaoBaHve — UCNONb3YeTCA N NPU U3MEPEHUAX OLHO W TO Xe UK pasnuyHoe obopynoBaHue
(nM60 peakTUBbI N3 OAHMX W TeX XXe NapTuii, N0 M3 pasHbIX NapTuin)?

0.8 UT06bI Yy4YecTb M3MEHEHMWA YCNOBWIA BbINOMHEHWUA U3MepeHunil (Bpems, kanubpoBka, onepaTop u
obopyfoBaHue) B npegenax nabopartopuu, Noae3Ho BBECTU CleAyHOLMe NPOMEXYTOUHbIE YCN0BUA NpeLm-
3MOHHOCTU C YUC/IOM U3MeHAWmnxca haktopos JI/ (J1/= 1, 2, 3 nan 4):

a) TONIbKO OfMH U3 YeTblipex pakTopoB uameHsetca (J1/ = 1);

b) ABa U3 YeTbipex (hakToOpoB mM3meHsAwTCA (J1/ = 2);

C) Tp¥ U3 YeTbipex (hakTopos n3MeHsatoTea (J1/ = 3);

d) Bce ueTbipe thakTopa usmeHstoTcs (J1/ = 4).

PasnnyHble NPOMEXYTOYHbIE YCN0BUS MPELN3NOHHOCTUN SABAAIOTCA NPUUNHON Pa3NNYHbIX 3HAYEHWUI
CTaHAAPTHbIX OTKNOHEHWUA NPeun3NOHHOCTU (MPOMEXYTOUHbLIX CTaHAAPTHLIX OTK/IOHEHWIA), 0603Havae-
MbIX /IMj, TAe B CKOGKaxX NPUBOAAT KOHKPETHbIe ycnous. Hanpumep. A|FO) npeacTtaBnseT co60i cTaHAapT-
HOe OTK/IOHEHME MPOMEXYTOYHONW MPeLn3noHHOCTU NPU BbIMOSIHEHUN U3MepeHuii B pasHble MHTepBabl
BpemeHu (T) n pasHbiMu onepatopamu (O).

0.9 MpomexKyToYHble YCNOBUA NPeLu3MOHHOCTU UMEIT MeCcTo, Korfja u3meHsaetcs ofuH unu 6onee
(hakTOpOB, nepeyuncneHHbix B 0.7. B ycnoBuax MOBTOPSAEMOCTU NpefnonaraeTcs, 4To AaHHble (akTopbl
ABNAIOTCA HEU3MEHHBIMU.

CTaHfapTHOe OTKNOHEHMWe pe3yNnbTaToB U3MepeHWid, NOoNyyYeHHbIX B YCI0BUAX MOBTOPAEMOCTHU, Kak
npaBuio, MeHblUEe, YeM B CMlyyae, KOrga pesynbTaTbl MOMYYeHbl B MPOMEXYTOUHbIX YCMOBUAX NPeLn3noH-
HOCTU. OBbIYHO NPU XMMWUYECKOM aHann3e CTaHAapTHOE OTKNOHEHMEe B NMPOMEXYTOUHbIX YC/OBUAX Npe-
LM3MOHHOCTN MOXeT 6biTb B fBa WM Tpu pasa 60nblue, YeM CTaHAapPTHOE OTK/MOHEeHWe B YCNOBUAX
NOBTOPSEMOCTU. Pa3ymeeTcs, OHO He J0/KHO BbIXOAWUTL 3a Mpejenbl CTaH4aPTHOro OTK/IOHEHMSA BOCMPO-
M3BOANMOCTMW.

B kauectBe npumepa npu onpefeneHnn Meau B MefLHOW pyje COBMECTHbIA 3KCMEPUMEHT, 0XBaTbl-
BaBWWMin 35 nabopaTopwuii, MOKasaT, YTO CTaH4APTHOE OTK/IOHEHWE B MPOMEXYTOUHbIX YCI0BUAX MpeLnsm-
OHHOCTW C OfHUM W3MeHsLWMMca hakTopom (onepaTop U 060pyA0OBaHME Te e caMble, HO UHTEepBasbl
BPEMEHWN NPOBEAEHNSA U3MEPEHUS pas/nyHbIe) oKa3anoch B 1,5 pasa 60nblue, YeM B YCMIOBUAX NOBTOpSe-
MOCTU KaK 18 MeTofa 3/1eKTPO/ANTUYECKOW rpaBUMeTpun, Tak 1 Ana mMetofa TutpoaHuns Na2S2 3
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FOCYOLAPCTBEHHbBIN CTAHOLAPT POCCUWCKOW SEAEPALUMU

TOYHOCTb (MPABUJIBHOCTb M NMPEUVM3NOHHOCTbL) meTtogoB N PE3Y/IbTATOB
M3MEPEHUNI

YacTtb 3.
MpomeXyTouHble MoKasaTenn NPeLu3NoHHOCTM CTaHAAapPTHOrO MeTona U3MepeHuit

Accuracy (trueness and precision) of measurement methods and results.
Part 3. Intermediate measures of the precision of a standard measurement method

[Jara BBegeHua 2002—11—01

I O6nactb NpuMeHeHus

11 HacToswmin cTaHAapT ycTaHaBNMBAeT YeTbipe MPOMEXYTOUHbIX NOKas3aTens MpeLu3noHHOCTH,
06YC/M0BMEHHbIX U3MEHEHNSAMM YCNOBMI 3KCNEpUMeHTa (Bpems, kannbposka, onepaTop 1 060pyAoBaHue)
B npegenax nabopatopuun. MokasaTenu MoryT 6bITb YCTaHOBMEHbI MOCPEACTBOM 3KCMEPMMEHTA B npefenax
onpefeneHHo nabopaTopum Unu NyTeMm MexiabopaTOpHOro 3KCMepPUMEHTa.

Kpome TOro, B HacToslleM cTaHfapTe:

a) paccmaTpuBaloT CYLLHOCTb OMNpefeneHnii NPOMeXyTOUHbIX NoKasaTenedl NPeLu3MoHHOCTHY;

b) NpecTaBneHO PYKOBOACTBO HO WMHTepnpeTauMm u NPUMEHEHUI0 OLEHOK MPOMEXYTOUHbIX MOKa-
3aTeneil NPeLM3NOHHOCTM Ha MpaKTuke;

C) He paccMaTpuMBalOTCA BONPOCHI, CBA3aHHbIE C OLIMGKAMU NPU OLLeHKe NPOMEXYTOUYHbIX NOKa3aTe-
nein NpeunsMoHHOCTH:

d) e paccMaTpuBatoTCsi BOMPOCH! OLEHKM MPaBUIbHOCTU CaMOro MeToAa U3MepeHuWid, 04HaKo pac-
CMaTpVBalOTCA CBA3WN MEXAY NPaBUbHOCTHIO W YCI0BUAMU U3MEPEHWIA.

12 HacTosAwwnii cTaHAapT OTHOCUTCA MCKAOUUTENbHO K MEeTOfaM M3MepeHWil HenpepbiBHbIX (B
CMbICNe MPUHUMAEMbIX 3HaYeHWI B M3MEpPseMOM AMana3oHe) BeIMYMH, JAlOWUM B KayecTBe pe3ynbTata
I/I3M9pEHI/Il7I €ANHCTBEHHOE 3Ha4yeHue. |_|pl/l 3TOM 3TO €ANHCTBEHHOE 3Ha4YeHNe MOXeT ObITb 1 pe3ynbTaTtom
pacuyeTa, OCHOBAHHOI0 Ha psfe M3MepeHWii 0AHON 1 TOW e BeNNYUHBI.

1.3 CyTb onpegeneHuns nMpoMexyToUHbIX NOKasaTefeil NpeLu3MoHHOCTM 3aK1i4yaeTcs B TOM, YTOGbI
Ha MX OCHOBE OLEHWUTb CNOCOGHOCTb MEeTOoA4a M3MEPEHWIA K NOBTOPEHUIO Pe3y/ibTaTOB M3MEPEHUIA B TOYHO
onpeAeneHHbIX YCNOBUSX.

1.4 CTaTtucTnyeckne MeTOAbI, U3naraeMble B HACTOALLEM CTaHAapTe, OCHOBLIBAIOTCS Ha NPeAnoChI/Ke,
3aKNt0YaloLLeinca B TOM, 4TO MOXHO CBECTU BOEMHO MH(HOPMaLMIO MO «MNOXOXUM* YCN0BUAM BbIMOMHEHUS
M3MepeHnit ¢ Lenblo NoAyYeHMs 6onee TOUKOW U HAAEXHON MHGpOpPMAaLMM MO MPOMEXYTOUYHbIM MOKa3sa-
TensM NpPeun3MoHHOCTM. OTa MpefnochinKa BepHa Npu YCA0BUM, YTO 06BABASEMOE «MOXOXUM» B feicT-
BUTENLHOCTW fBASIeTCS TakoBbiM. OAHAKO JOBOMbHO TPYAHO MPUAEPXMBATLCA JaHHOW Mpefnochbinku B
clyyae OLEHKM MNPOMEXYTOYHbIX MOKa3aTefneil NpeLun3noHHOCTU Ha OCHOBE MeXnabopaTopHOro akcne-
pumeHTa. Mpu aToM, Hanpumep, 6biBaeT TPYAHO ONPefenTb, ABAAIOTCA N «NOXOKUMU* ANA PAXTHUHbLIX
nabopaTopuii hakTOpbl «BPEMEHU™ UK «omepaTopa», Tak YTo6bl rpynnupyemas oT naéopaTopuii nHdop-
mMauus umena cMmbicn. CnefoBaTenbHO, MCMOMb30BaHWE Pe3ynbTaToOB Mex1abopaTopnoro akcnepMmeHTa
AN OLLEHKM MPOMEXYTOUHbIX NoKa3aTeneil npeun3noHHOCTM TpeGyeT OCMOTPUTENbHOCTU. BHyTpunabopa-
TOpHbIE UCCNe0BaHUA TaK)Ke ONMpaloTCA Ha AaHHYK NPeAnocbiKy, OfiHAKO OHa 06bIYHO BbiBaeT Gonee
peanucTUYHOM, TaK Kak KOHTPO/b M 3HaHMe (PaKTUYeckoro atuaHus akTopa B 3TOM ciyyae B 60/bLueit
CTEMEeHN HaxoAsaTcsA B Mpefenax 4oCAraeMoCcTu aHanuThKa.

M MaHHe ofmLmanbHoe
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15 [na OueHKM ¥ MOATBEPXAEHMS MPOMEXYTOUHbIX MOKasaTeneid MPEUMH3MOHHOCTH B npefenax
nabopaTopum, NOMUMO OMUCAHHbLIX B HACTOALLEM CTaHAapTe, CYLLeCTBYIOT W ApYyrue MeTofbl, Hanpumep
MeTOA KOHTPONbHbIX KapT (cM. FTOCT P MCO 5725-6). HacToswmnii ctaHAapT He NpeTeHAYeT Ha onucaHue
eJMHCTBEHHO BO3MOXHOI0 NOAX0AA K OL,eHKe NMPOMEXYTOUHbIX NOKa3aTeneli NPeLM3MoHHOCTM B Npefenax
KOHKPEeTHOI nabopatopuu.

MpumeyaHne 1—B HACTOSLIEM CraHAAPrc WUCMOMb3YHOT MOHATUE BAOKEHHBIX 9KCMEPUMEHTOB pasny-
HbIX TMNOB. OCHOBHas MH(OPMaLUs Mo 3TOMY MOBOAY HPC/ICTaaTCHa B NpUioXeHusx B u C.

2 HopmaTtuBHbIe CCbINKM

B HacTofLwemM cTaHAapTe MCMOo/b30BaHbl CCbINIKWN Ha ClefytoLe CTaH4apThl:

FOCT P NCO 5725-1—2002 To4HOCTb (MPaBUALHOCTb U NPELU3NOHHOCTL) METOAOB U pe3y/bTaToB
nsmepeHnit. Yacte 1L OCHOBHble MONMOXEHNA W ONpefeneHus

FOCT P CO 5725-2—2002 TOYHOCTb (MpaBUbHOCTb M MPELU3NOHHOCTL) METOA0B U pPe3ynbTaToB
nsmepeHuii. Yacte 2. OCHOBHON MeTOA OnpefeneHns NOBTOPAEMOCTU U BOCNPOM3BOAMMOCTU CTaHAapT-
HOro mMeTofa M3MepeHuil

FOCT P NCO 5725-4—2002 To4HOCTb (MPaBUbHOCTbL M NPELU3NOHHOCTbL) METOA0B U pe3y/bTaToB
n3mepeHnit. Yactb 4. OCHOBHbIE MeTOAblI ONpeAeneHns NpaBUAbHOCTM CTaHLAPTHOIO MeTOAa U3MEpEHUA

FOCT P CO 5725-6—2002 TOYHOCTb (MPaBUIbHOCTbL M MPELU3NOHHOCTL) METOA0B 1 pe3ynbTaToB
nsmepeHmit. Yactb 6. Micnonb3oBaHWe 3HaYeHWU TOYHOCTM Ha NpPakTUKe

3 OnpegeneHunsa

B HacTofwem cTaHgapTe WCMNONL3YHT onpegeneHus, npusefeHHole B TOCT P NCO 5725-1 u
MNCO 3534-1 [1].
YcnoBHble 0603HauveHns, ncnonbsyemble B FOCT P UCO 5725, gaHbl B NpuaoxeHumn J1.

4 O6uwee TpeboBaHue

UT06bl U3MEPEHUS OCYLLECTBASANNCH MO OA4HOM 1 TOM Xe NpoLefype, METOA N3MepeHUit AoMKeH 6bITb
CTaHAapTU30BaH. Bce M3MepeHNs, SBASIOWMECH YaCTb0 BHYTPUIAGOPAaTOPHOrO UM MeX1a6opaTopHOro
3KCMNEepUMeHTa, 40/MKHbI BbINOMHATLCS B COOTBETCTBUW C TaKUM CTaHAAPTOM.

5 OCHOBHbIE (PaKTOpbI

5.1 BycnoBuax BbINOMHEHUA U3MepeHWii B Npedenax nabopaTopuu 0CHOBHOW BKNagd B MU3MEHYMBOCTb
M3MepeHnin BHOCAT YeTbipe akTopa: BpeMs, kanubposka, onepatop u obopyfosaHue (cMm. Tabauuy I).

5.2 BblpaXKeHne «M3MepeHus, BbINOMHAEMbIe B O4HO W TO K& BpeMs» MOApasyMeBaloT W3MepeHus,
KOTOpble MPOBOAAT 3a CTONb KOPOTKMWIA, HAaCKONbKO 3TO BO3MOXHO, NEpuof BPeMeHM, 4Tobbl CBECTU K
MUHUMYMY W3MEHEHWS B YCNOBUAX BbIMOMHEHWUS U3MEPEHWI, TaKUX KaK YCNOBWS OKpYXatoLel cpefbl,
HEeM3MEHHOCTb KOTOPbIX HeNb3s rapaHTMpPOBaTh Beerfa. BbipaXeHne «M3mMepeHus, BbINONHAEMbIe B pa3Hoe
BpemMaA» nogpasymeBaeT U3MEpPEeHWNA, BbINO/IHAEMbIe B TEHEHNE ANNTENIbHbIX MHTEPBA/IOB BPEMEHN, KOTOPbIE
MOTyT GbITb MOABEPXKEHbI aNUAHHAM M3MEHEHUI OKpyXatolleid cpesbl.

Ta6nmuya | —OCHOBHbIE (haKTOPbl U MX COCTOAHUA
YcnoBys BbINOMHEHNS HaMEPEHWIA 1 npedenax fabopaTopum
PakTop
CocTosHve 1 (0gvHaKOBbIE) CocTosiHWe 2 (pas/MyHbIe)

Bpems V3vepeHuns, BbIMO/HAEMbIE B V3MepeHus, BbINOMHAEMbIE B
OfIHO U TO Xe Bpemsa pasHoe Bpems

Kannbposka OTcyTCTBME Ka/IMGPOBKN MeXay Kannbposka BbINOMHAETCA
N3MepeHnammn MeXgy n3mepeHuamu



FOCT P NCO 5725-3-2002

OkoHuaHue Tabnuubl |

YcnoBvist BbINasNeHUs M3MEPEHUiA 1 npeaenax naboparopum

dakTop
CocrosHue 1 (0AnHaKoBbIE) CocTosiHMe 2 (pa3nnyHble)
Onepatop OfMH U TOT e onepaTop Pa3Hble onepaTopsl
O6opyaoBaHue OfHO M TO e obopyfoBaHue PasHoe o6opyaoBaHve

6e3 nepekanbpoBKnN

5.3 TepMUH «kannbpoBKa» He NojpasymeBaeT 34eCb KaKoin-11M60 KannbpoBKU, SBAAIOLLENCA HEOTb-
emMfIeMOil  4yacTblo MpoLeAypbl NOMAyYeHUs pe3ynbTaTa M3MepeHuid npu peanu3auuu JaHHOro MeTofa
n3mepeHmii. OH OTHOCMUTCA K NpoLLecCy KanubpoBKM, BbINONHAEMOMY B/1abopaTopumn Nepuognyecku, Yepes
perynsipHbie MPOMEeXYTKU MeXAy BbIMOSTHEHUEM TPynn U3MepeHuid.

5.4 B HEKOTOpbIX Npouefypax TEPMUH «OMepaTop» MOXET MNpeAcTaBNsTb CO60M B eiCTBMTENLHOCTM
rpynny omnepaTtopoB, KaX[blil M3 KOTOPbIX BbIMOMHSAET KakKylo-1nbo onpeAeneHHYK YacTb MNpoLeaypbl.
B rakom cnyuyae rpynna JO/MKHa paccMaTpuBaTbCA Kak OfMH onepatop, v Nt060e M3MeHeHue B cOCTaBe
Wan pacnpegeneHnn 0653aHHOCTEA BHYTPU TFPYMNbl [OSKHO PaccMaTpuBaTbCsi Kak (aKTOp CMeHbI
onepaTopa.

5.5 TepMnH «060pyAoOBaHMe» 4acTo NpefcTaBAseT coboil KoMmmnekTbl 060pyAoBaHus, W nioboe
N3MeHeHNe B KakKOM Obl TO HM 6bIN0 CyLECTBEHHOM KOMMOHEHTE KOMMJ/EKTa A0/MKHO paccMaTpuBaTbCs
Kak (hakTop «pas3Hoe ob6opyaoBaHMe*. UTO KacaeTcs TOro, YTO CYUTATb «CYLLECTBEHHbIM KOMMOHEHTOMY,
TO 3[ecb [O/KEeH NpeBanuMpoBaTb 34paBblii CMbiCA. Hanpumep, CMeHy TepMOMeTpa Mpyu M3MEPeHUsAx
Temnepatypbl cnegoBano 6bl CYMTATb CYLLECTBEHHbIM KOMMOHEHTOM, & UCMO/b30BaHWe Xe Cerka oTam-
yarouierocs cocyga 4n1a BOAAHON 6aHM MOXHO CUMTaTb HE 3aCnyXMBakOLWMM BHUMaHWsA. CMeHy napTum
peakTuBa (NPU BbIMOAHEHUN (PU3NKO-XUMUYECKUX U3MEPEHWUIA) CredyeT paccMaTpuBaTh CYLLEeCTBEHHbIM
KOMMOHEHTOM. DTO MOXeT COOTBETCTBOBaTb Pa3/IMYHOMY «0O0PYAOBaHWIO» WU MepekanHOpoBKe. ecnu
nocne Takoil CMeHbl crefyeT KanmbpoBka.

5.6 B ycnoBuax NoOBTOPSEMOCTU BCe YeTblpe (hakTopa COOTBETCTBYIOT cocTosHMIO | Tabnuubl 1. And
NPOMEXYTOUHbIX YCMOBMIA NPELU3UOHHOCTN OAMH UAW 60Nblue HaKTOPOB COOTBETCTBYIOT COCTOAHUIO 2
Tabnuubl | 1 onpefensaoTCcA Kak «yC/loBUS MPELM3VOHHOCTY C YUCIOM U3MeHAKLWKXCS (hakTopos J1/», rae
I/ - KonnyecTBO (haKTOPOB B COCTOSHMM 2. B yCnoBMAX BOCMNPOM3BOAMMOCTU pe3ynbTaTbl MOMy4alT B
pa3HbiX 1abopaTopuaX, Tak YTO He TOIbKO BCe YeTbipe )akTopa COOTBETCTBYHOT COCTOSAHUIO 2, HO MOMUMO
3TOr0 MMEKT MeCTO JONONHUTENbHbIE BANAIOLLME PAKTOPbI BCNeACTBME pasnuuunii mexay nabopatopusmm
B opraHmsauyuu paboTbl, B TEXHWYECKOM COCTOSAHUM, B 0OLLEM YpPOBHe KBanudukauuy onepaTopos, B
CTabWNbHOCTN W NPOBEPKe pe3ynbTaToB M3MEPEHUIA U T.A.

5.7 B NPOMEXYTOYHbIX YCMOBUAX MPELU3NOHHOCTM C JI/ n3meHsaoWwmMmMmcsa pakropamm Heob6xogumo
KOHKPeTU3MpOoBaTb C MOMOLLbI MOACTPOUHbLIX MHAEKCOB, Kakme (hakTopbl COOTBETCTBYHOT COCTOSHUIO 2
Tabnuubl 1, Hanpumep:

- CTaHJapTHOEe OTKNOHEHWEe TMPOMEXYTOYHOW Mpeun3moHHocTH (Npu pasanumax no  akTopy
«BpemaA») —-S,1;

- CTaHJapTHOE OTK/IOHEHVE MPOMEXYTOUYHON MPeun3MoHHOCTM (MpY pasnuumnax no GakTopy «Kanu-
6poBka») —i|(CF;

- CTaHfapTHOoe OTK/IOHEHMe MPOMEXYTOUYHOW Mpeun3MoHHOCTM (NpK pa3nnumsax no akTopy «one-
patop») - SVO);

- CTaHJapTHOe OTKNOHEeHMe MNPOMEXYTOYHON MPeuu3noHHOCTN (NpW pasanyumax no akTopam
«Bpema* n «onepatop») —$ (ToH

- cTaHJapTHOe OTK/OHEHME NPOMEXYTOYHON NpPeLnsnoHHOCTU (Npu pasanumax no gakropam
«BpeEMSA*, «onepaTop* n «obopyaosaHue») -% oer

- MHOTMe Apyrune )akTopbl KOHKPETU3NPYHOT aHaNorMYHbIM 06pa3oMm.

6 CraTuctunyeckas Mogesb

6.1 basosasa mogesnb
[ns OueHKN TOYHOCTM (NPaBUAIbHOCTM W MPELU3NOHHOCTU) MeTO4a U3MEPEHNI KaXAbli pesynbTar
M3MEpeHU NonesHo NpeacTaBUTb B BUAE CyMMbl TPEX COCTaB/SAILLUX:

y=T+B+e ()
3
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rae fNs onpefeneH nomn) UCMbITYeMOro marepuana:

T —obuiee cpefHee 3HavyeHUe (MaTemaTMyeckoe OXugaHue);

B —na6opaTopHas coCTaBNALLAA CUCTEMATUYECKOW MOrpeLHOCTN KOHKPETHOW MeTOANKN BbINoA-
HEHUA M3MEpPEeHMWIl B YCNI0BMUAX NOBTOPAEMOCTM B Mpefdenax nabopatopuu;

€ — CnyyvaiiHaa MorpeLHoCcTb pesybTaTa Kax4oro U3MepeHuns B YC0BMAX NOBTOPSEMOCTH.

[anee paccmaTpumBaloT KaXAyl W3 3TUX COCTaBNAIOWMX H AeTanu 3Toil 6a30Boi mMogenu.

6.2 OO6uiee cpefHee 3HaYeHNe T

6.2.1 O6Lyee cpeaHee 3Ha4YeHWe T npeacTaBnfeT coboi cpefHee 3HaYeHMe N0 COBOKYMHOCTU pe3y/ib-
TaToB M3MepeHWii. 3HaUYeHne T. NoNyYaemoe Npu COBMECTHOM nccnegoaHun (cm. FOCT P MCO 5725-2),
3aBUCUT UCKNHOUNTENBHO OT «MCTUHHOTO 3HAYEHUS» U METofa U3MEPEHW N He 3aBUCUT OT nabopatopuu,
o6opypfoBaHUs, onepaTopa UanM BpeMeHU, Npu KOTOPbIX Obl1 MoNyYeH 060 pesynbTaT n3mepeHuii. Obuyee
cpefiHee 3HayYeHWe M3MepAeMOi XapaKTepUCTUKU ONpeAeneHHOro mMatepuana HasblBaloT «ypOBHEM MUCMbI-
TaHWA*; B 4aCTHOCTU, 06pasLbl PasnUYHO NPOAYKUUM WUAN APYTMX MaTepuanoB C PasfIMyHON CTeneHbio
YUCTOTbl (HanpumMep, Mapku ctanun) 6yayT COOTBETCTBOBATb Pa3fIMiHbIM YPOBHSAM.

Bo MHOrux cutyaymsax onpasjaHo BBefjleHNe MOHATUA UCTUHHOMO 3HaYEHUS P, HaNpuMep, ecam p —
UCTUHHAA KOHLeHTpaumsa pacTsopa, KOTOPbIA TUTPYIOT. YPOBEHb /N. KaK MpaBu/o, He paBeH UCTUHHOMY
3HAYEHUIO; Pa3HOCTb (T —p) Ha3biBaeTCA CUCTEMATMYECKOW MOrpellHOCTbI0 MeToda M3MepeHuii (MeTo-
OVKW BbIMOSHEHUS U3MEPEHUNA).

B HEKOTOpbIX CAyvasx YpOBeHb UCNbITaHWA onpeaensieTcs UCKNIUYUTENLHO METONIOM U3MEPEHUN, v
MOHATME HEe3aBUCMMOr0 WCTUHHOIO 3HAaYeHUS W3MEepSeMOii BeNMYMHbI He MPUMEHSeTCs; Hanpumep, K
TaKol KaTeropum UCMbITYEMbIX XapaKTEPUCTUK OTHOCAT TakKue YCN0BHbIE BEIMYUHbI, KAK TBEPAOCTb CTanm
no Bukkepcy m MuKyM-uHAeKkcbl kokca. OfHako B 00LieM Cnyyae CUCTeMaTM4ecKyl MOrpeLHocTb
0603HavatoT 6 (6 = 0, rge He CywecTByeT MCTUHHOIO 3HAYeHWA U3MEPSEMON BeNWNUYUHLI), TOrAa obuiee
cCpefiHee 3HayeHWe T COCTaBAseT

T=p+5. (2)

MpumeyaHune 2—PaccMOTpeHMe TepMMHA «CUCTEMATUYECKass MOrpeLuHocTb 8»  MpeAcTasfeHo B
FOCT P NCO 5725-1; onucaHue 3KCNepMMEHTOB MO OLeHKe npaBuibHOCTK npegctasneHo B FOCT P ICO 5725-4.

6.2.2 CuctemaTmnyeckas NOrpeLHOCTb METOfA N3MepPeHN i MOXET He 0KasblBaTb HUKAKOr0 BAUAHWA
Ha pacxoXfJeHus Mexfay pe3ynbTaTaMu W3MEPeHWR, MONYYEHHbIMU [aHHbIM METOLOM, W el MOXHO
npeHebpeyb, eCnK TOMbKO OHA He 3aBWCUT OT 3HAYeHUS U3MEePAeMOi XapakTepucTUkKu (YpoBHA MCObITa-
Huit). OfHaKO cuCTeMaTnyeckas NorpewHoCTb MeToAa U3MepeHuii [OMKHA YUMTbIBATLCA MPU COMOCTaB-
NeHNN pe3ynbTaToB M3MEPEHUI CO 3HauYeHMeM W3MepAeMON XapakTepUCTUKMU, YCTAaHOBNEHHbIM B
KOHTpaKTe, UAW CO CTaHApTM30BaHHbIM 3HAYeHWEeM B CAy4vae, KOrAa B KOHTPaKTe WAN TeXHUYeCKnX
YCNOBMAX YNOMWUHAETCA UCTUHHOE 3HAaYeHUWe L, a He YPOBEHb UCMbITaHWA T, NM6O Npu CONOCTaBNEHUN
pesynbTaToB M3MEPEHWIA, NOMYYEHHBIX C MCMOMb30BaHNEM Pa3/IMYHbIX METOAOB U3MEPEHWNA.

6.3 CocTtaBnstouwwan B

6.3.1 CocTaBnsawowan £ apnseTca cnaraembiM, NpejcTasasioWnM OTKIOHeHWe pesy/bTata nabopaTo-
pvM OT T HO KaKoM-nn60 OfHOM MM 60NbLIEMY YMCAY MPUYUH, HE3ABUCMMO OT ClyYaliHON NorpewHoc-
TM €, WMelLlel MeCcTo B KaXAOM pe3ynbTaTe M3MepeHMi. B ycnosuax MNOBTOPAEMOCTWM B OAHOW
NnabopaTopum ANA KOHKPETHOT0 MeTOAa M3MePeHUA £ cUMTAOT HEM3MEHHBIM U Ha3blBalOT «1abopaTopHOA
COCTaBNAOLLEl/i CUCTEMATUYECKOW MOrpeLwHOCTN KOHKPETHO MeTofa usmepeHuin (MBU)*.

6.3.2 MNpun perynsapHoM UCNonb30BaHUM MeTOoa U3MepeHuii CTaHOBUTCA OYEBUAHBIM, YTO NpefenbHoe
3HavyeHne £ npejcraayseT 60/blIOe YMCNO COCTABAAOWMNX, 06YCNOBAEHHbLIX Pa3NMYHBLIMU BAUAIOLWUMUN
(hakTOpamu, HanpumMep, CMeHaMm oneparopa, NpMMeHsaeMoro o6opyfoBaHNs, KanmbpoBKoii 060pya0BaHNSA
¥ U3MEHEHUAMMW YCNOBWIA OKpYXatoLeil cpedbl (TEMMepaTypbl, BNaXHOCTW, 3arpA3HeHns aTMocepHoro
Bo3dyxa 1 Tf.). CtaTucTnyeckas mogesb (paBeHCTBO (1)| B TakOM ciyyae MOXeT 6bIThb NnepenucaHa B BUAe

y=T+ 3, +£(P+ £+ e, +c (3)
nnn

y 5+ £un+£,,*£,2, f ... @)

roe £ dopmupyeTtca M3 BKNafoB M3MeHAKWMXCA hakTopoB £j, £,,. £2 1 MOXET BKIOYaTb B cebs

(aKTOpbl MPOMEXYTOUHBIX YCNOBUIA NPELU3NOHHOCTH.
Ha npakTuke npefenbl UCMOMb30BaHWUS OMMUCaHHOW Mogenn GyayT onpeaensTbCs BO3MOXHOCTAMMU
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nccnefoBaHNs Y OLEHKN YyBCTBUTENbHOCTU MeTOAa N3MepeHnit. Bo MHOIMX cnyyasx JOCTaTOYHbIMU GyayT
COKpaLleHHble (OPMbl MOJENMN.

6.4 Cnaraemble B, , B( Bl nT.4.

6.4.1 B ycnosuax NoBTOPSEMOCTM BCE 3TU cfiaraemble 0CTalOTCHA HEU3MEHHBLIMU U UX CYMMUPYHOT C
CUCTEMATUYECKON NOTPEeLIHOCTbIO Pe3yNbTaToB U3MepPeHUiA. B NPOMEXYTOUHbIX YCN0BMAX NPeLU3MOHHOC-
T 2, npefcTaBnseT coboii onpeAeneHHY0 BENMUYNHY, BbI3BAHHYHO BAUSAKOLW UMUK (haKTOpamu, OCTaroLWUMun-
ca 6e3 n3meHeHus (coctosHue 1B Tabnuue 1). B 7o Bpemsa kak Bfl) , B{i) n T7.4. npeactasnaloT coboii
cnyyaliHble BEIMYNHbI, BbI3BaHHbIE U3MEHEHUAMMW BAUAOWMX ANKTOPOB (cocTosHue 2 B Tabnuue 1). OHu
60nblle He ABASIOTCA COCTaBAAOLWMMMN CUCTEMATUYECKOW NOFPELHOCTM, OJHAKO YBENNYMBAIOT 3HaYeHne
CTaHAAPTHOIO OTKNOHEHUS MPOMEXYTOUYHOW MNPeLn3NOHHOCTW TakuM 06pasoM, YTO OHO CTaHOBUTCA
60/blUe CTAHAAPTHOrO OTK/IOHEHUSA MOBTOPSEMOCTHU.

6.4.2 Bnuaowme aghekTbl, 00yCNOBEHHbIE PA3IMUMAMUN MeXAY onepaTtopamu, oTobpaxatrT nep-
COHanbHble HaBbIKW NPU BbIMOMHEHUN U3MEPEHMWIA (HanpuMep, B CUMTbIBaAHUM MOKa3aHWA WKanbl U TA.).
HekoTopble 13 3TUX Pa3nNuunii MOXHO YCTPaHUTb UM YMEHbLUWTL CTaHAapTM3aLmneil MeTofa N3MepeHuii,
B YaCTHOCTMW, YETKMMMN W TOYHLIMW ONUCAHUAMWU MNPefyCMaTPMBAEMbIX TEXHONOTMYECKUX NPUEMOB (Bbl-
NONHAeMbIX npoueayp). HecmoTpa Ha 3TO, Kakaf-TO cucTemaTuyeckas MOrpewHOCTb B pesynbTaTax
M3MepeHni, NONyyYeHHbIX OLHUM OMepaTopoMm, BCerga ocTaeTcs, MpMYeM OHAa He BCerga sBnseTcs MocTo-
AHHOW (Hanpumep, abCoNOTHAaA BENMUYMHA CUCTEMATUYECKOM NOrpeLHoCTH 6yaeT MEHATHCA B 3aBUCMMOC-
T OT NCUXMYECKOTO U/MNN (PU3NYECKOro COCTOAHMA onepatopa B 3TOT AeHb). Takas cucTtemaTuyeckas
MOrpewHoOCTb He MOXET 6blTb CKOPPEKTUPOBaHA WM yCTpaHeHa TOYHON KannbpoBKoi. Ee abcontoTHYt0
BE/IMYNHY HEOOXOAMMO CHMXATb MyTeM UCNONb30BAHWNA YETKON MHCTPYKLMMN NO BbINOAHEHWUIO U3MEPEHWTA
M COBEpPLUEHCTBOBAHNA KBanugukauuy oneparopa. B aTux ycnoBuax a@eKT CMeHbl OMepaTopoB MOXET
paccMaTpuBaTbCA Kak HOCALMWIA CnyyvaiiHblil XapakTep.

6.4.3 Bavsowme adeKTbl, BbI3BaHHbIE NMPUMEHEHNEM pa3HOro 060pyaoBaHus, 06YCN0OBeHbl pas-
ANYUAMU B MECTaxX yCTAHOBKM 060py0BaHMs, 0CO6EHHO (hNyKTyaunsMum nokasaHuin n 7ar. HekoTopble 13
Taknmx 3ah(heKTOB MOryT ObiTb CKOPPEKTMPOBAHbI TOYHOI KannbpoBKOWN. PacxoxpaeHus, 06yCcnoBneHHbIe
pasnnynsaMmM CUCTEMATMYECKOT 0 XapakTepa B 060pyJ0BaHNu, Takxe crefyeT UCnpasndTb NyTemMm Kanmbpos-
KW, 1N Takoro pona npoueaypa Ao/mkHa 6biTb NpegycMoTpeHa B CTaHAapTHOM MeToge. Hanpumep, cmeHa
napTuii peakTMBa MOXET BbITb HUBENMPOBAHA TaKXe NyTeM KanubpoBKM 060pyL0BaHUS C UCMONb30BaHNEM
COOTBETCTBYHLLEr0 CTaHAaPTHOro obpasua, KOTopbI AOMKEH BbIOMPATHCH B COOTBETCTBMM C PEKOMEH[a-
unamn Pykosoactea MCO 33* |2| n PykosogcTtea MCO 35* |3|. OcTaTOUHYIO MOrpewHocTb 060pya0BaHms,
KOTOpoe 6bII0 Kann6poBaHO C MPUMEHEHWEM CTaHAapTHOro obpasua, pacCMaTpuBalOT Kak ClyyaiiHyto.

6.4.4 Bnusowme ahtekTbl, 06yCNOBNEHHbIE BPeMEHeM, MOTYT 6biTb Bbi3BaHbl PasNMynsMun B ycno-
BUAX OKpYXKalollel cpedbl, TaKUMU KaK U3MEHEeHUS KOMHATHOW TemnepaTtypbl, BAXHOCTU U T,4. CTaH-
AapTu3aums ycnoBuidi OKpyXKaloLlein cpedbl CBOAUT K MUHUMYMY BAUAHWE AaHHbIX 3((eKTOB.

6.4.5 BnuaHue keanudukaLum nam ycTanocT ornepatopa MOXeT paccMaTpuBaTbCa Kak B3auMofeli-
CTBMe (haKTOpPOB onepaTopa W BpeMeHW. PYHKUMOHWMPOBaHWE KOMMNeKTa 060pyfoBaHUA MOXeT 6blTb
pasnnyHbIM B Hayane n nocne ero MCNoMb30BaHNS BfieYeHWe MHOTMX YacoB: 3TO NPVMMep B3auMOfeincTaus
(hakTOpOB 060PYAOBaHNA 1 BpeMeHU. Korga YnCcneHHOCTb OMepaTopoB HEBeMKa, a KOIMYECTBO KOMMIeK-
TOB 000pyA0BaHUS ele MeHblle, 3PGeKTbl, ABAAIOLIMECA CNEeLCTBMEM [LaHHbIX (PAKTOPOB, MOryT ObiTb
OLeHeHbl KakK PUKCUPOBAHHbIE (HE Chy4aiHble).

6.4.6 Mpoueaypbl, npeactaBneHHble B FOCT P NCO 5725-2, pa3paboTaHbl C Yy4eTOM AONYLLEHUA,
4yTO pacnpefeneHvie nabopaTopHbIX COCTaBAANLMX CUCTEMATUYECKOW MOFPEeLIHOCTU ABAseTca npubau-
XXEHHO HOpPManbHbIM, HO Ha NMpakTUKe OHW (Mpoueaypbl) NCNONb3YIOT ANA 60NbLINHCTBA pacnpefeneHuii
A4PYTUX TUNOB NPU YCMI0OBUK, YTO AaHHblIe pacnpefeneHns aBas0TCA YHUMOoanbHbIMKU. ucnepcns B HocnT
Ha3BaHue Mexn1abopaTOpHOI JUCMEPCUN U BbIPAXKAETCS B BUAE:

var (B) = 0,2 (5)

Avicnepcua 6ygeT Takxke BKOYaTh 3h(eKTbl OT MU3MEHeHWI, 06YCN0BNEHHbBIX OnepaTopom, o6opy-
AOBaHMEM. BPEMEHEM W OKpyXXalolieli cpefoil. [lucnepcun NPOMEXYTOUHOW MNPELU3NOHHOCTM MOXHO
paccynTaTb Ha OCHOBE AaHHbIX 3KCMEPUMEHTA BIOXEHHOr0 TUMa MNo OLeHKe MPeLU3nOHHOCTU C NCMOMb-
30BaHVeM pasHbIX OMepaTopoB, Pa3HOro0 BPEMEHW W3MepeHWi, pasHbiX YCNOBWIA OKpYXKalollei cpefbl W
Tn. Mpu atom var(Zf) paccmMaTpuBaloT Kak BeWYWHY, COCTOALLYI0 W3 HE3aBUCUMbIX COCTaBASAOLMX,
npeAcTaBAAOLWMX NabopaTopuio, onepatopa, feHb 3KCNepuMeHTa, YCN0BUA OKpYXaloLleli cpeabl v T.4.

* B Poccu —COrIaCHO NPUHATLIM METOAMKAM MOBEPKM (KanMB6pOoBKI) CPeACTB M3MePeHHii COOTBETCTBYIOLLETO
Tvna.
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Var (B) = Var(/C) + Var(z22(U) + Var(fi,,( + . .. (6)
[Avcnepcun 0603HaYal0T CresyoLwuM 06pasom:
Var(/*)) = < ;
Var(fi(,,) = o
\% a r urn. (7

Var((?) oueHnBatOT Ha NpaKTMKe Kak SL2, n nofo6Hble e OLeHKN MPOMEXYTOUYHOW NPeLM3NOHHOCTM
MOryT 6bITb MOMYYeHbl HA OCHOBAHWMW COOTBETCTBYIOLW MM 06pa3oM MocTaaseuHbIX 3KCNEePpUMEHTOB.

6.5 CocrasfalL,as norpewHocTn e

6.5.1 flaHHaa cocTaasflolas npefcTaasseT cnyyaliHyl0 NOrpeLHoCTb, UMEIOLYI0 MECTO B KaXXA0M
pesynbTaTe M3MEpeHWi, 1 Npouefypbl, NPeAcTaBNeHHbIe B HACTOALLEM CTaHAapTe, pa3pabaTbiBanvch Npu
JOMYLWEeHNN, 4To pacrnpefeneHne 3TOW CAyYaHOW BENUYUHbLI ABAAETCH MPUGAVIKEHHO HOPMabHbIM.
OfHako Ha npakTuke ux (npouesypbl) UCNONb3YIOT AN8 6ONbLIMHCTBA pacnpefeneHnii Npyu YCNnoBuu, 4To
pacnpefeneHuns 2a3saTca YHUMOJANbHBIMU.

6.5.2 B npepenax oTAeNbHO B3ATON nabopaTtopumn ee AUCNEPCUS HOCUT Ha3BaHWe BHyTpunabopatop-
HON 1 ee BblpaxarlT B BUAE

Var(e) = o~ . <)

6.5.3 MOXHO 0XuaaTtb, 4To @ » 6yfeT UMeTb pasHble 3HaYeHNs B pasHblX 1abopaTopusx BCreCcTBUE

Takux pasnymnii, Kak pasnnuus B KBanumgukauum onepatopos, OfHAKO B HACTOSLLEM CTaHAapTe gonycka-
eTcs, 4YTO AN [OMKHbIM 06pa3soM CTaH4apTU30BaHHOIO MeTofa M3MEpPeHWn Takume pax3Huna Mexagy
nabopaTtopuaAMMU AO/MKHbI OblTb HEBENIMKM M 3TO MOXeT ObiTb ONpaBfaHWEM AN YCTAHOBNEHWA O0O6LLEero
3HaYeHMs BNYTPMNabopaToOpHON Aucrepcumn Aas Bcex nabopaTopuil, NONb3YIOLWMXCA 3TUM METOAO0M. 3TO
o6lyee 3HaYeHNe, KOTOPOE OLLEHMBAETCA CPefHNM 3HAYEHUEM BHYTPKUNabopaToOpHbIX AUCNepPCUii, Ha3blBa-
eTca «Ancnepcuein NOBTOPSEMOCTU™ 1 ee 0603HaAYalOT 0*:

0 *” Var (e). 9)

[JaHHoe cpefjHee 3HauyeHMe GepyT MO BCeM S1a6OPaToOpPUAM, MPUHUMABLUKMM Y4acTe B 3KCTIEPUMEHTE
Mo OLleHKe TOUHOCTW U OCTAaBLUMMCS MOC/Ee UCKIIOUYEHUS BbIGPOCOB.

7 Bblbop ycnosuii n3mepeHuii

7.1 Mpu npuMeHeHWW MeToAa M3MepPeHui B npefenax nabopaTopuMm BO3MOXHbI MHOTMe ycnoBus
N3MEpPeHNiA, a UMEHHO:

a) yCnoBus NOBTOPSEMOCTU (YeTbipe hakTopa HEeU3MeHHbI);

b) HECKONbKO MPOMEXYTOUHbIX YCN0BUA MPELU3NOHHOCTW C OLHUM U3MeEHALWMUMCS DaKTOpOM;

C) HECKOJ/IbKO MPOMEXYTOUHbIX YCN0BU/A NPELU3NOHHOCTM C ABYMA M3MEHSAIOLWMMUCA (hakTopamu;

d) HECKONbKO NPOMEXYTOUHbIX YCMOBUIA MPELN3NOHHOCTU C TPEMS M3MEHSAOLWLMMUCA (haKTopamu;

e) NPOMEXYTOUYHble YCN0BUA MPELU3MOHHOCTU C YETbIPbMS U3MEHAOLWMUMHKCA (haKTopamm.

B cTaHfapTe Ha MeTOf M3MepeHW HeT Heo6XO0AMMOCTM (MW Aaxe BO3MOXHOCTW) yCTaHaBNMBaTb
BCE BO3MOXHble NOKa3aTeNnu Mpeunu3noHHOCTU, XOTS CTaH4ApTHOE OTKNOHEHWE MOBTOPSEMOCTU [O/MKHO
onpegenaTbca Bcerga. lMpu BbiGOpe NPOMEXYTOUHbIX Mep MPeLM3NOHHOCTKM 06bIYHO BCTpevarLymecs
YCNOBUS [OMIXHbI ONpeAensTbcs 06LIell KOMMepUYeckol MpakTUKOW, M YacTo GbiBaeT AOCTAaTOYMHO 3afaTb
BCEro NNLWb OAWH COOTBETCTBYHOLLMI NMPOMEXYTOUHBIA MoKasaTenb NPeLU3nOHHOCTU C MOAPOGHBIM OMNK-
CaHVMeM KOHKPETHbIX YCNOBUIA U3MEPEHWIA, aCCOLUMUPYIOLLNXCA C HUM. 3HAYEHUA BAUSAIOLWNX PaKTOPOB B
YCNOBUAX BbIMOMHEHUA W3MEPEHWUA, KOTOPble MOTYT M3MEHATbCH, AO/MKHbI OGbiTb TOYHO OMpPefeNeHbl; B
4acTHOCTM, 415 NPOMEXYTOYHbIX YCMOBWIA MPeLn3NOHHOCTU C pasnnyneM no akTopy «Bpems» [O/MKEeH
6bITb 3a7aH MPaKTUYeCKWiA CpefHUIA NHTepBan MeXAy NocnefoBaTeNbHO BbIMOMHAEMbIMU U3MEPEHUAMMU.

7.2 MpepnonaraeTcs, YTO CTaH4APTM30BaHHbIA MeTo4 N3MepeHWii GyeT MMeTb HaMEHbLUYH CUCTe-
MaTW4ecKyt NOrpeLHOCTb M YTO 3Ta CUCTeMaTMYecKas NOrPeLHOCTb, MPUCYLLAs caMoMy MeTOLY, [O/KHA
6bITb KOMMEHCMPOBaHA TEXHUYECKUMU cpeAcTBamMu. M03TOMY B HacTOsILLEM CTaHfapTe paccmaTpuBaioT
TO/IbKO CUCTEMATUYECKYH) MOFPELUHOCTb, 00YCMOBEHHYIO YCNIOBUAMU M3MepeHnii (cm. 7.1).

7.3 Vi3meHeHue B (haKTopax YCnoBWil n3MepeHuii (Bpems, Kanubposka, onepatop u 060pyaoBaHue)
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MO CPaBHEHMIO C YCNOBUSAMU MOBTOPSIEMOCTM (T.e. OT COCTOSHUS 1 B COCTOsIHME 2 cornacHo Tabnuue |)
YBEMUNT M3MEHUNBOCTb Pe3ybTaToOB U3MepeHmii. OHAKO 0XMUAaeMOoe CpefHee 3HaueHve psga pesysbTa-

TOB M3MepeHNn 6yAeT MMeTb MeHbLIYIO CUCTEMATMUYECKYH0 MOTPeLHOCTL N0 CPABHEHMIO C CMCTEMaTMYec-

KOWi MOrpelWwHOCTbI0 B YCNOBUSX TMOBTOPSEMOCTW. YBe/NMYeHWe CTaHAApTHOTO OTK/IOHEHMS [Afs
MPOMEXYTOUHbIX YCNOBUM MPELM3NOHHOCTN MOXHO MPEooNeThb, He Nonarasich Ha efMHUYHbINA pe3ynbTaT
M3MepeHUiA, a UCMONb3YS cpefHee 3HaueHNe HeCKObKUX Pe3y/ibTaTOB M3MEPEHUt B KaueCcTBe OKOHYATENb-

HO NPMBOAMMOTO pe3ynbTata.

7.4 Ha npakTuke BbIGOP (haKTOPOB, BAUSAHME KOTOPbLIX MOANEXMUT U3YUYEHWIO MpU CTaHAapTM3aLum

MeToja M3MepeHuid, ByaeT 3aBUCETb KakK OT )XKelaemMoi MpeuusroHHOCTU (CTaHLAPTHOTO OTK/IOHEHWS)
OKOHYaTeNbHOrO pPe3y/bTaTta, Tak ¥ OT CTOMMOCTU BbIMOMHEHUS U3MEPEHWIA.

8 BHyTpMnabopaToOpHOe MCCNEA0BaHUE M aHANN3 NPOMEXYTOUHBIX MOKasaTesel
MPeLM3NOHHOCTY

8.1 MMpocTeiwnii nogxoa

MpocTewmnii MeTod OLEHKN CTaHAAPTHOTO OTKNOHEHWS MPOMEXYTOUYHOW MPEeLn3MOHHOCTM B Npe-
fenax ofHo nabopaTopuu COCTOMT B 0OT60PE 04HOM Npo6bl (MKW, ANA UCNbITaHWIA C paspyeHmem obpasua,
OfHOr0 KOMM/EKTa NPesnoioXnNTeNlbHO NAEHTUYHbIX 06Pa3LoB) U BbINMOAHEHUN CEPUN U3 N U3MEPEHUI C
n3MeHeHnem aktopa(oB) Mexay HUMUK. PekomeHgyeTcs, 4To6bl N 6bi10 He MeHee 15. TO MOXET 6bITb
Henpuemnemo Ana nabopaTtopuu, 1 AaHHbIA MeTOL OLEHKM MPOMEXYTOUHbIX NOoKasaTenel nNpeLu3noHHoC-
TV B npefenax n1abopaTopum He MOXeT 6bITb MPU3HAH 3 (PEKTUBHLIM B CPABHEHUMW C APYTUMU NpoLeay-
pamu. AHanu3 3NeMeHTapeH, 04HAKO W OH MOXeT 6biTb NONe3eH ANA WCCAef0BaHUA MPOMEXYTOYHOW
MPeLn3MoOHHOCTM C pasnnynem no GakTopy «BpeMs» MyTeM BbIMOJHEHWS MOCNeA0BaTEbHbIX U3MepeHnii
Ha OflHOM W TOM >e obpasLie nocnefoBaTeNbHO feHb 3a AHEM N1M60 AN UCCNefoBaHUA aTUAHUA (akTopa
«KanmbpoBKa» MeXay U3MepeHusamu.

[na naeHTU(hMKaHUH MOTEHLUMANbHBIX BblGPOCOB PEKOMEHAYETCA MOCTPOUTL rpaduk (yt —y) B
(YyHKUMN HOMepa u3MepeHuna A rae yA4 npeacraBnseT coboit A-ii pesynbTaT U3MEPEHUA U3 N NOBTOPHbIX
pe3ynbTaToB, a Yy - CpeAHee 3HauyeHWe u3 N NOBTOPHbIX pe3ynbTaTtoB. bonee opmanbHas nposBepka
BbIGPOCOB COCTOUT B MpUMeHeHMN Kputepus pabbea, Kak 310 npesctaateHo B 7.3.4 TOCT P NCO 5725-2.

OueHKa CTaHN1apatoro OTKNOHEHNSA NPOMEXYTOYHOW NPeLnU3noHHOCTH nNpn JI/ nsmeHatowmnxes hak-
TOPOB BblpaxkaeTcs B Buje

( 10

rge B CKo6Kax AO/MKHbI 6bITh NPOCTaBNEHbI CUMBOAbI, 0603HaYaloLLMe NPOMEXYTOUHbIE YCI0BUA NpeLu-
31OHHOCTH.

8.2 AnbTepHaTUBHBbIA MeTOf,

8.2.1 AnbTepHaTUBHLIA MeTo4 nogpasymeBaeT | rpynn n3mepeHuid, Kaxaas M3 KOTOPbIX BKNKOYAET B
cebs /I NOBTOPHbIX pe3ynbTaToB. Hampumep, B ofHOW na6opaTopuy WcnbIThbIBaOT / MaTepuanos, nocne
yero (hakTopbl NMPOMEXYTOUYHON NPELU3NOHHOCTM U3MEHAIOT U FMaTepmanos NCNbITbIBaOT MOBTOPHO, Npu
3TOM npouefypy NOBTOPAIOT A0 TeX Nop, NoKa He OyfeT MMETbCA B HaAUYWUW N Pe3ynbTaToB U3MepeHui
no Kaxgomy un3 / matepuanos. Kaxpgas rpynna u3 n pesynbTaToOB U3MepeHWUid o/mMKHa 6biTb MONyYeHa Ha
0fHOM MAEHTUYHOM o6paslie uan npobe (MM Ha KOMMNIEKTe NPefnonoXnUTeNbHO MAEHTUYHbIX 06pasL,oB
UM Npo6 B ciyyae NCNbITaHWIA C pa3pyLleHnemM 06pasL,0B), HO NpU 3TOM He TpebyeTcs, YUTO6LI MaTepuansbl
66NN MAEHTUYHbIMKU. Heo6Xxoaumo TONbKO, 4TOOGbLI BCe / MaTepuanoB HaxOAWIUCb B TaKOM Aunana3oHe
YPOBHeW ucnbiTaHWid (3HaYeHW A UCNbITYEeMOro napameTpa), B npefenax KOTOpPoro MOXHO MCMO/b30BaTb
OfHO 3HayeHWe CTaHAAPTHOTO OTKJOHEHUS MPOMEXYTOUYHOW Mpeun3MoHHOCTM mpu A/ N3MEHALWNXCA
thakTopax. PekomeHgyeTcs, 4To6bl 3HaveHue t (n — I) 661710 He MeHee 15.

Mpumep
OfvH onepaTop BbINOJHSET O4HO M3MEPEHME HA KaKAOM M3 t MaTepuasioB, MOC/e Yero 3TO MOBTOPSIET BTOPOV
onepartop, a BO3MOXHO, M TPETWIA onepaTop, ¥ Tak Janee, YTO NO3BOMSET paccunUTaTh /ILo».

8.2.2 [nd maeHTUHMKaLMM NOTEHLMaNbHbIX BbIGPOCOB PEKOMEHAYeTCs MOCTPOUTL rpadnk (» —
—%) B QyHKLMM HOMepa maTepnanal, rae  npeactasnseT cob6oi A-ii peynbTaT M3MepeHunil, a?, —cpefHee

7
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3HayeHue 1 pe3ynbTaToB NO>MY Martepuany. bonee hopmanbHas NpoBepkKa BbIGPOCOB COCTOUT B NpUMe-
HeHuUn KpuTepua pab6ca, Kak 3To nNpefcTaBneHo B 7.3.4 TOCT P NCO 5725-2, nn60 A5 KaXXA0K rpynnbl
B OTAEMbHOCTU, NM6B0 ANA BCeX T pe3ynbTaToB M3MEPEHU B COBOKYMHOCTY.

OueHKa CTaHAapTHOTO OTKIOHEHWUS NPOMEXYTOUHOW NPeLU3NOHHOCTY Npu A/ U3MeHsALWUXCS (ak-
Topax sl(, B TaKOM C/lyuae BblpaXkaeTcs B BUfE

Ona n = 2 (T.e. 4Na ABYX pe3ynbTaToOB M3MEPeHW MO KaxXAoMy maTepuany) opmyna ynpoliaercs,
cm. (12).

8.3 BnusiHMe ycnoBuiA N3MepeHWiA Ha OKOHYaTeNbHbIN pe3ynbTart

8.3.1 Mone3HOCTb CPEAHUX 3HAYEHUI Y NMMUTUPYETCA TEM, YTO MaTemMaTU4ecKoe OXnAaHue pas-
NNYHO ANA TOW UM MHOW KOMOGMHaUMK (haKTOPOB —BpPeEMEHM, KannbpoBKK, onepaTopa U 060pyL0BaHMUSA
—/flaxKe B C/lyyae M3MEHEHUS TO/IbKO O4HOM0 U3 HUX.

Mpn XMMUYeCKOM aHanuse uanM U3MUYeckUx UCNbITAaHUAX 3HaYeHWe y (PUKCMPYETCA B KayecTse
OKOHYaTeNbHO NPMBOLMMOrO pe3ynbTata. B Toproene cobipbeM 1 MaTepuanamy 3T0T OKOHYaTe/lbHO MPUBO-
OUMbIV pe3ynbTaT 4acTo MCMNONb3YIOT 411 OLLEHKN KayecTBa CbipbS U MaTePUanoB, 1 OH 3HAYUTENIbHO BANSET

Ha LieHy NpoayKuuu.

Mpumep

B MexayHapofHOi ToproaTe yriem napTus rpy3a 4acTo MOXeT npesbiwaTtb 70000 r. a 30bHOCTb OKOHYATENbHO
OnpefensitoT B UCMbITYeMOiA HaBecke Maccoii Bcero nuwb 1r. B jorosope B 0COObLIX YCMOBUAX OrOBapuBatoT, YTo
pacxoxpeHue B 1 % abCoMOTHOrO cofepXaHus 30Mbl cooTeeTcTByeT 15 fonnapos CLUJ 3a | T yrnis, nostomy
pacxoxgeHne B | Mr npu B3BELUVBAHUM 30Mbl HA aHAIMTUYECKMX Becax cooTsetcTByeT 0.1% 30/7bHOCTU, WK
0.15 pgonnapos CLLUJT 3a 1 T. 4TO AnA Takoil Maccbl rpyga npueoguT K pasHuue B 10500 gonnapos CLLIA
(0.1 x 1,5 x 70000).

8.3.2 CnefioBaTeNlbHO, OKOHYATeNbHO MPUBOAUMbIA Pe3ynbTaT XMMUYECKOro aHanmsa unm gusmndec-
KMX UCMbITaHU/ BO/MKEH BblTb [LOCTATOYHO TOYHbLIM, BbICOKOHAAEXHbIM W, TNaBHOE, YHUBEPCATbHLIM 1
BOCMPOM3BOAMMbIM. OKOHYATeNbHO NMPUBOAUMbIN Pe3ynbTaT, KOTOPbI MOXET rapaHTMPOBaTLCA MU ThL B
YCNOBUSAX BbIMOSHEHUS W3MepPeHUd KOHKPETHbIM OnepaTopoM, Ha KOHKPETHOM 060pyAoBaHWM MW B
onpejeneHHoe BpeMsi, MOXET 0Ka3aTbCs Hef0CTaTOUYHO Y/[O0BJETBOPUTEbHBIM C KOMMEPUYECKOW TOUKU
3peHwms.

9 MexnabopaTopHOe WCCeaoBaHUe 1 aHaNN3 NPOMEXYTOUHbIX MoKasaTeseli
MPeLM3MOHHOCTM

9.1 OCHOBHble NCXOAHblE MONOXEHNS

OLeHKa MPOMEXYTOUYHbIX MoKasaTeneld NPeLU3MOHHOCTU MyTeM Mex/1abopaTopHbIX WCCNef0BaHuiA
WCXOAWT 13 NPeAnOChINKM, 3aK/10YatloLWLencs B TOM, YTO BANSHME OTAEbHOIO hakTopa 04MHaKOBO BO BCEX
naboparopusx, T.e., HaNnpMMep, CMeHa ONepaToOpoOB B O4HOIN nabopaTopnmn MMeeT TOT Xe CaMblili 3P GeKT,
4TO M CMeHa onepaTopoB B ApYroi nabopatopuu, UM nsmeHeHne, o6ycnoBneHHoe PakTOPOM BPeMEHMU,
0[MHaKO0BO BO BCex nabopaTopuax. Ecav gaHHas npeanochinka HapyLllaeTcs, KOHLUENLUs NpoMeXxyTOoUHbIX
nokasaTeneii NPeLM3NOHHOCTY TEPSET CMbICA, TaK Xe. KaK IMLLATCS CMbIcia NpoLesypbl, Npefnaraemble
B NOCMeyIOLMX pasgenax AN nx oLeHKn. HyXHO yenaTb NOBbILWEHHOe BHUMaHWe Bbibpocam (peyb naet
He 0653aTe/IbHO 06 NCKNHOYEHMMN BbIGPOCOB), TaK KaK 3TO MOMOXET 06HAPYXMUTb OTK/IOHEHUS OT UCXOAHbIX
npesnochIIOK, YTO HE06X0AMMO Mpy (POPMMPOBaAHUM MHGOPMaLUKM OT BCex nabopaTopuil Ans nocnegyto-
wux pacyetoB. OAHUM W3 LENCTBEHHbIX MPUEMOB O6HAapPYXeHWUA MOTEHLManbHbIX BbIGPOCOB SBASETCA
rpagmyeckoe n3o6paKeHne pes3ynbTaToOB M3MepPeHMI Kak DYHKLUWU pa3nyHbIX YpOoBHEN (haKTOpPOB wMaAn
pasnuyHbIX nabopaTopuii y4aCTHWKOB MUCCNef0BaHUS.
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9.2 MpocTewnii noaxoa

Ecnum maTepuan Ha q ypOBHAX paccbinaetcs B p nabopatopuil, Kaxfas M3 KOTOPbIX BbIMOAHSAET
M3MEPEHNSA Ha KaXAOM W3 ( YPOBHEl C M3MeHeHWeM (hakTopa(oB) MPOMEeXYTOYHOW Npeunu3noHHOCTU B
MHTepBanax Mexay KaXAbIMu 13 N U3MepeHuid, To aHann3 NpPoBOAAT C MOMOLLbIO TOFO XXe MeToAa pacyeTa,
KOoTOopbI n3noxeH B FTOCT P MCO 5725-2, 3a UCKNHOUYEHMEM TOr0, YTO BMECTO CTAHAAPTHOIO OTKNOHEHUSA
NMOBTOPSEMOCTW OLEHUBAKOT CTaHAAPTHOE OTKIOHEHWE MPOMEXYTOUYHOW MPeLn3noHHOCTH.

9.3 BnoxeHHble 3KCNepuUMeHTbI

Cnegylowmm cnocobom OLEHKU MPOMEXYTOUHbIX NOKasaTeneid NpeLm3noHHOCTU SBNSETCH NpoBe-
feHne 6osiee CMOXHbLIX 3KCMEPMMEHTOB. OTO MOTYT 6bITb MNOIHOCTBIO UK CTYMEHYATO BIOXKEHHbIE 3KCNe-
PUMeHTbl  (OnpegeneHns AaHHbIX TepMuHOB cM. B MCO 3534-3 |4]). MpeumyLecTBO MCMNONb30BAHUA
9KCMEPUMEHTOB BJIOXEHHOIO TWUMa COCTOMT B TOM, YTO MMEETCH BO3MOXHOCTb B OfiHO BPEMS W B OfHOM
MeX1abopaTOPHOM 3KCMEPUMEHTE OLeHUTb He TONbKO CTaHAAPTHbIE OTK/IOHEHWA MOBTOPAEMOCTY U BOC-
NPOU3BOAMMOCTU. HO U OAHO UM 6OMbLUEe YNCNO CTaHAAPTHLIX OTKNOHEHWUA NPOMEXYTOUYHOI npeLm3n-
OHHOCTU. CyLLEeCTBYIOT, OfHAKO, ONpefe/ieHHble NPefoCTepexXeHns, KOTopble JO/MKHbI NPUHUMATLCA BO
BHMMaHWe, N OHU ByAyT pasbsAcHeHbl B 9.H.

9.4 TIONHOCTbIO BNOXEHHbI 3KCMEPUMEHT

CxemaTtnyeckoe n306paxkeHue MOJSIHOCTbIO B/IOXEHHOro 3KCMEPUMEHTA Ha OnpefesieHHOM YpOBHe
UCNbITaHWA NpeaCcTaBleHoO Ha pucyHke 1

MMocpeAcTBOM BbIMNOMHEHUA TPEX(PAKTOPHOrO MOMHOCTLIO BNOXEHHOrO 3KCMepuMeHTa coobwa B
HECKONbKMX nabopaTopuax MoXeT 6bITb NOMYYEH OJUH MPOMEXYTOUHbIA MOKasaTenb MPeLn3MOHHOCTN B
OZlHO 1 TO e Bpems CO CTaHAapTHbIMU OTKNOHEHUAMMW NOBTOPSEMOCTU U BOCMPOM3BOAUMOCTH, T.€. MOTYT
6bITb oueHeHbl 0(0>, OM> 1 a,. AHaNOrMYHO YeTbipeXPakTOPHbIA MOSHOCTHIO BIOXKEHHbIN 3KCMEPUMEHT
MOXeT 6bITb MCNONb30BaH A1 NONYYEHUA ABYX MPOMEXYTOUHbIX NOKasaTeneli NpeLymu3noHHOCTH, T.e. MOTyT
6bITb OLeHeHbl a (),, 0,,,, 0121 oc

MofACTpOYHbIE MHAEKCHI 1.] U K NPU Y Ha pUCYyHKe 1a) ana Tpex(akTOPHOro NOJIHOCTbIO BNOXEHHOIO
3KCMnepumeHTa NpeAcTaBNAOT, Hanpumep, nabopaToputo, feHb NPoBeAeHNs 3KCNepuMeHTa U HOMep pe-
3ynbTaTa AN M M3MepeHuii, NpoBefeHHbIX B YCN0BUAX NMOBTOPSEMOCTU AN KaXAol KomMbBuHauuu / n}.

MogcTpoyHble uHAeKebl /, J, K 1 / npu > Ha pucyHke Ib) and 4eTbipexakTOPHOro MOMHOCTLIO
B/IOXEHHOr0 3KCNepyrMeHTa NPeACcTaBnAlOT, Hanpumep, nabopaToputo, AeHb NPOBEAEHNUS 3KCNEPUMeHTa,
orepartopa u HoMep pesynbTaTta A8 N M3MepPeHWiA, NPOBeAEHHbIX B YCOBUAX NMOBTOPAEMOCTU AN KaXAOW
KOMGUHauum /\y, K .

«MKTOP

0 (mabopatopus) |

1 /o

2 (cDKIDK) K- or | |
\Y *11 *ta Yuw Yca

a» TPEX(haKTOPHBbIA NMO/IHOCTLHO B/IOXKEHHBI 3CCMEPUMCHT

enkToP
n (niACapiioaHs}
' +11
2 n
S (oot* tm 1— | I r I I I

*111 * Ha *121 ¥122 *211 *212 ¥221 *222

b) ueTbIpex(aKTOPHbIA MOMHOCTLIO BIOXKEHHbIA 3KCNEPUMEHT
PrcyHok | —CxeMmbl Tpex- 1 YerbipexdakropHbIX NMOMHOCTLH BIOXKEHHBIX 3KCMEPUMEHTOB
AHann3 pe3ynbTaToB MHOTOMAaKTOPHOrO MOMHOCTbIO BIOXKEHHOIO 3KCMEpPUMEHTa OCYLLeCTBAAT Mo

mMeToguke «aHanu3 gucnepcun» (ANOVA) OTAeNbHO ANS KaXAoro ypOBHSA MCMbITaHWI, OH [eTanbHO
onucaH B NpuaoxeHun B.
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9.5 CTyneH4YaTo BMOXEHHbIA 3KCNEPUMEHT
CxemaTunyeckoe 1306paxkeHne CTYMeHYaTo BAOXKEHHOr0 3KCMepuMeHTa Ana OnpefeneHHOro YPOBHSA
UCMbITAaHU/A NPeLCTaBNeHO Ha PUCYHKE 2.

PAKTOP
0 (wBopHTOPNO

1

2
3 (octatok) J—

Yy Xu yn ¥n Ma

PUCYHOK 2 — Cxema 4eTblpexiato0pHOro CTYMeHYaTo MOXXEM HOra aKCrepuMeHTa

TpexaKTOPHbIA CTYMeHYaTo BAOXEHHbI 3KCMEePUMEHT TpebyeT OT Kaxol nabopatopuu / nonyue-
HWS TPex pe3ynbTaToB W3MepeHUid. Pe3ynbTaTbl U3MepeHuid y(, 1 y,2 [O/MKHbI GbiTb MOMYYEHbl B YCN0BUAX
NOBTOPAEMOCTU, a>-" — NpyU KaKOM-1M60 13 MPOMEXYTOUHbIX YCNOBMIA MPELU3NOHHOCTU C JI/ n3MeHA0-
wumuca daktopamu (A/ = |, 2 unu 3). HaNnpumep npyu YCNOBUU Pa3nyus BO BpemMeHW (NOCpesCcTBOM
nonyyeHuns y,j B APYroi fleHb N0 CPaBHEHUIO C AHEeM, Koraa 6blan nonyyeHsbl y,, n y12).

Mpun yeTbipexakTOPHOM CTYMeHYaTO BIOXKEHHOM 3KCNepuMeHTe pe3ynbTaT YW AO/MKEH 6blTb NOMY-
YeH Mpu APYroM MPOMEXYTOYHOM YCNOBMW MPELU3NOHHOCTU C JOMONHUTENbHBIM U3MEHAKOWMUMEA (akK-
TOPOM. Hanpumep Npu YCnoBUW pasnnyua no dakrtopam (Bpems + onepaTop) MOCPefCTBOM CMEHbl AHS
npoBefeHNA 3KCnepnMeHTa 1 onepaTopa.

OnATb Xe, aHann3 pe3ynbTaToB MHOIOMaKTOPHOI0 CTYMEHYATO BNOXEHHOIO 3KCNepUMeHTa OCYLLecT-
BNAIOT NO MeTOAMKe «aHanu3 gucrnepcmn» (ANOVA) OTAeNbHO AN KaX4Oro YPOBHSA WCMbITAHWA, W OH
[LeT&TbHO onucaH B npuaoxeHum C.

9.6 PacnpegeneHne )akTOpOB B CXEME B/IOXEHHOI0 3KCNepUMeHTa

P aKTOpbl B CXEMe BJIOXKEHHOI0 9KCMEPUMEHTA pacnpefensoT TaK, YTobbl hakTopbl, UCMbITbIBAKOLLME
no 60MbLWeRn YacTn NANSHUC cUCTeEMAaTUYeCKMX ah(heKTOB, pacnonarannch Ha Bbicwux paHrax (0, 1, ...), a
(hakTOpbl, NOABEPXKEHHbIE B 6OMbLUEN Mepe BAUAHWIO CyYaiiHbiX 3(h(heKTOB, pacnonaraincb Ha HU3LINX
paHrax; camblM HMU3LWMWM (aKTOPOM CUMTalOT OCTAaTOYHYIO Bapuauuio (noBTopsl). Hanpumep, B YeTbipex-
(hakTopHOI cxeme (CM. pucyHkn 1bun 2) pakTop O mor 6bl 6bITb NabopaTopueid, hakTop | —onepaTopom,
(hakTop 2 — AHEM BbINOMHEHNA M3MepeHus, a hakTop 3 — KONMYeCTBOM NapanfesnbHbiX OnpefeneHuil.
OTO MOXeT 0Ka3aTbCA HECYLLEeCTBEHHbIM B C/yYae MOJIHOCTLIO B/IOXKEHHOrO 3KCMepuMeHTa Mo MnpuymnHe
ero cUMMeTpuu.

9.7 ConocTaBfeHWe CXeMbl B/IOKEHHOFO 3KCMEpPMMEHTa CO  CXeMOi, NpeAcTaBNeHHOW B
FOCT P NCO 5725-2

[MocKonbKy BakcnepumeHTe, onucaHHoMm B FOCT P NCO 5725-2, aHanv3 NpoBOAAT N0 OTAENbHOCTYN
ANS KaXXA0ro ypoBHA WCMblTaHWi (MaTepmana), OH (akTU4Yecku MpeAcTaBnseT coboii ABYX(aKTopublii
MOMHOCTbIO BIOXKEHHbIV 3KCMEPUMEHT U aeT B pe3y/bTaTe ABa CTaHAAPTHbLIX OTKIOHEHNA: MOBTOPSEMOCTU
n Bocnpomssogmmoctu. daktop 0 npeacTasnseT coboit nabopatoputo, a haktop | — KonMyecTBO napan-
NenbHbIX onpeAeneHnit. Ecin B Takyto CXeMy BBECTM elle 0AWH (hakTop, K NpuMepy —ABYX OMepaTtopoB B
KaXAoi nabopatopuu, NonyyarLWnUX Kaxablil No fBa pe3ynbTaTa U3MepeHus B yCNOBUAX MOBTOPSEMOCTH,
TO B TaKOM cflyyae, B JONO/IHEHNE K CTAHAAPTHLIM OTK/OHEHWAM MOBTOPSEMOCTH M BOCNPOU3BOAUMOCTMH,
MOXHO 6b1710 6bl ONpefennuTb CTaHAAPTHOE OTK/IOHEHWEe MPOMEXYTOYHOW MPEeLU3MOHHOCTU C pasnunyato-
wumesa aktopom onepatopa. Mnum ke ecnu 6bl Kaxgas nabopatopus Nonb3oBanacb ycnyramum TONMbKO
OflHOTO onepartopa, HO MOBTOPSANa Obl 3KCMNEPUMEHT B APYroi feHb, TO NOCPEACTBOM [aHHOr0 Tpexdak-
TOPHOTO MOJIHOCTHIO A4OXKEHHOTO 3KCMEPUMEHTa MOXHO 6b1N10 Bbl ONpefennTb CTaHAapTHOE OTK/IOHEHWE
MPOMEXYTOUHOW MNPeLnU3noHHOCTU C U3MeHsAWMMes hakTopoM BpemMeHU. [LononaHeHne 3KCmepuMeHTa
ele of4HMM (HaKTOPOM, TAKUM, YTO Kaxaas nabopatopus nmena 6bl ABYX OMepaTopoB, KaXAbIA N3 KOTOPbIX
BbINOHAN 6bl M0 ABa M3MEPEHMS, @ IKCMEPUMEHT B Lie/IOM NOBTOPANICA 6bl HA CNefyoLWnii 4eHb, MO3BONIIO
6bl onpeAennTb He TONbKO CTaHAApPTHble OTKIOHEHWS MOBTOPSEMOCTW W BOCMPOU3BOAUMOCTU, HO U

10
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CTaHAapTHble OTK/MOHEHUS NPeLW3NOHHOCTM C M3MeHAWMMNUCA (akTopaMy onepaTopa, BpeMeHu
|Bpemsa + onepatop|.

9.8 ConocTaBneHue CXeM MOHOCTbIO B/IOXEHHOTO U CTYMEHYaTO BNOXEHHOIO 3KCMEepUMEHTOB

/1-DaKTOPHbI/ MOMTHOCTLIO BIOXEHHbIN 3KCNEePUMEHT TpebyeT 0T KaXAoi naboparopun 25" pesynb-
TaTOB M3MEPEHMIA, YTO MOXET 0Ka3aTbCs Ype3MepHbIM. DTO FNaBHbI/ apryMeHT B N0Jb3)' CXeMbl CTYNEHYaTo
BIOXXEHHOTO 3KcnepumeHTa. OH TpebyeT MeHbLUEro KoAnyecTBa pe3ynbTaToB U3MepPeHUiA AN NonyyeHus
TeX Xe CTaHAAPTHbIX OTK/NOHEHWI LEeHOW 60/blieil HeonpeseneHHOCTM B MX OLEHKAaX U HeKOTOPOro
YCNOXHEHNS aHanu3a.

MPUNOXXEHUE A
(06s3aTenbHoE)

YcnoBHble 0603Ha4YeHNs U COKpaleHuns, ncnonssyemble B FOCT P NCO 5725

OTcekaeMblil Ha OCY OpAMHAT OTPE30K B COOTHOLLEHWN 3 » @ * bT

MokasaTenb, NCNONb3yeMblii ANs pacyeTa Heornpeae/IeHHOCTY OLLeHK

YrnoBoii KO3(hULMEHT NPSMOIA B COOTHOLLEHUN N1 ma + bT

NabopaTopHas cocTasAoLLAs CUCTEMATUYECKON MOTPELLHOCTU U3MEPeHUii Npy pean3aummn KoH-

KPETHOI MeTofa —pa3sHOCTb MEXy CHCTEMaTUYECKO MOrpeLLHOCTbIO labopaTopun Npu peann-

3aLMN KOHKPETHOrO MeTo/a U3MepeHnii (KOHKpeTHoi MBW) 1 cucTeMaTnyeckoid NorpeLHoCTbio

MeToza U3MepeHuii

4. CocTasnatoLLas BeNMUMHLI B, NpeAcTaBnAoLLas BCe PaKTOPbI, KOTOPbIE HE N3MEHAIOTCA B YCOBUAX
MPOMEXYTOYHOV NPELM3MOHHOCTM

BT>B{Q ut[ CocTaBnawowme BeNMUMHbI B. npeAcTasnisiome (PakTopbl, KOTOpble U3MEHAIOTCH B YC/IOBUAX

MPOMEXYTOYHON NPELM3NOHHOCTM

OTCekaeMblil Ha OCY OpPAMHAT OTPE30K B COOTHOLLEHWN Igs «<=c +d Ig T

wo >

CC,c* TecToBble CTAaTUCTUKN

<X C c cn, KpuTuyeckue 3HayeHus Ans CTATUCTUK

CDy Kputnyeckas pasHoOCTb 18 BepodTHOCTU P

CRp Kputnueckuii juanasoH Ans BeposiTHoCTU P

d YrnoBoii KoahuumMeHT NpsMoii B cooTHoweHun Igs =c¢ *dIg T

e CocTaB/stoLLas pesynbtara M3MepeHuii, NpeacTaBAsoLLas CyyaiiHyo NOrpeLHOCTb KaXaoro pe-
3ynbTara U3MepeHunii

/ KoathmLMeHT KpUTUUECKOIO nanasoHa

>(vi. v2) p-KBaHTW/b /'-pacrpefieieHns € v, 1 V2 CTeneHAMN CBO6OAbI

G CratucTuka IMpa66ea

b Crartuctvka MaHfens Ans MexnabopaTopHOil COBMECTUMOCTM

K Cratuctvika MaHgens fns BHyTpuiaboparopHoi COBMECTUMOCTY

LCL HwxHWiA npegen KOHTpons (aAeficTBus Nn6o npeaynpexaeHns)

m O6LLee cpefiHee 3HaYeHNe U3MEePSEMOA XapaKTepUCTUKU: YPOBEHb

M KonnyecTBo (hakTopoB, paccMaTpriBaeMbIX B YC/OBUAX MPOMEXYTOYHON MPeLM3MOHHOCTM

N KonunyecTBo nosTopeHuin (MTepaumii)

n KonmnuecTso pe3ynbTaToB M3MEPEHUiA, NONYUeHHbIX B OAHOA nabopaTopum Ha 0O4HOM YpPOBHe (T.C.

B Mpefenax fyeiikn —6a30Boro 3/7emMeHTa)
KonunuecTso nabopatopuii, y4acTBYHOLLMX B MeX/1ab0paTOPHOM 3KCrMepuMeHTe
BeposaTHoCTb
KonunuecTBo ypoBHeii M3MepsiemMoit XapakTepUCTUKY B MeX/1a60paTOpPHOM 3KCMepUMeHTe
Mpegen nosTopsemMocTy (CXOAMMOCTW)
lMpesgen Bocnpou3BOANMOCTH
M CraHfapTHbIA 06pasel,
OueHKa CcTaHAapTHO (CpefHEeKBaApaTUYeCKoro) OTK/IOHEHUS
MporHo3npyemoe cTaHAapTHOE (CPCAHCKBAAPATUHCCKOE) OTK/IOHEHNME

&» myom~H VO
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WTOr nin cymMmMa Kakoro-nmbo BbIpaXeHUs

KonnuectBo 06LEKTOB MCMbITAHWA WX TPYNN 06bEKTOB

BepxHuii npefen KOHTPONs (AecTBuUsA MO0 NpesynpeXxaeHns)

BecoBoil k0ahthMLMEHT, UCMOMb3yeMbIi MPU pacyeTe B3BELLIEHHON perpeccum

[nana3oH n3meHeHUs BbIGOPKN pe3ynbTaToB U3MepeHuii

3afjaHHas BeNMUMHA, MCnonb3yemas ansa Kputepus Mpaboea

Pesy/bTaT M3MepeHWiA (UM pesynbTaT MCMbITaHWIA)

CpepHee apnMeTMHECKOe 3HaYeHWe Pe3y/bTaToB M3MEPEeHUiA (MU pe3ynbTaToB UCMbITaHWIA)
O6Luee cpefHee 3HaYeHMe pe3ynbTaToB U3MEpPeHUIA (MK pe3ynbTaToB UCMbITaHWIA)

YpoBeHb 3Ha4MOCTH

BeposiTHOCTbL OLIMGKM BTOPOro pofa

OTHOLLIEHWE CTaHAAPT HOro OTK/IOHEHUS BOCMPOM3BOAMMOCTU K CTaHAaPTHOMY OTK/IOHEHMWIO MOBTO-
psieMocTU (cxoanmocTu) («I4/oL

CvicTemaTyyecKas norpeLLHoOCTb TabopaTopyy NP peasn 3aLmum KOHKPe THOro CTaHAapTHOK MeToga
n3mepeHuin (KOHKpeTHon MBW)

OneHka [

CvicTemaTiyeckast MOrpeLlHOCTb MeTora N3MepeHuii

OueHka 8

MopaatoLascs 06HapYXKEHWIO PasHOCTb MEXAY CUCTEMATUUECKUMI NMOrPELLHOCTAMM ABYX nabopa-
TOpWIA NP peanu3aLy OFHOTO M TOrO Xe MEeTofa U3MEPEHW A UM CUCTEMAaTUYECKMU NOrpeLu-
HOCTSIMM [IBYX METO/0B M3MepeHmii (MBW) 04HOI0 1 TOHO YKe HazHaueHUs Ha MAEHTUYHbIX O6pasLax
VICTUHHOE MM NPUHATOE OMOPHOE 3HAYEHUEe U3MEPSEMO BeNMUMHbI (XapaKTepPUCTUKN)

Uucno cTeneHeld cBobogpbl

MoppatoLLieecst 06HapYXXEHIO COOTHOLLEHNE MEXAY CTaHAAPTHbIMU OTKIIOHEHUSMMW NMOBTOPSEMOCTH
(cxognmocTi) gna metogos B u A

VcTuHHOE (LeCTBUTENbHOE) 3HAUEeHMEe CTaHAAPTHOIO OTK/IOHEHNS

CocTaBnsitoLLas pesynbTaTa U3MepeHuid, NpeaCcTaBnAoLAs U3MeHeHVe, 00YCNIOBNEHHOE BPEMEHEM,
MpoLUeAWM C MOMEHTa NOC/efHeR KanmbpoBKy

MogfatoLeecs 06HaPYXEHUIO COOTHOLLEHME MeXAY KBapaTHbIMA KOPHAMMW 13 MeX1abopaTopHbIX
CpefHUX KBaJpaToB AN MeTogoB B u A

p-KBaHTW/b X -pacnpedeneHns C v CTeneHsaMy cBo6oab!

CuUMBO/IbI, UCNOJb3YEMble B KaYeCTBe MOACTPOUHbIX MHAEKCOB

Pasnnuve, onpegensemoe KanmbpoBKoii

Pasnnune, onpegensemoe 060pyaoBaHeM

VaeHTndrKaTop ANs KOHKPETHOW nabopatopum

N aeHTndmrKaTop ans NpoMeXyTOUHbIX Mep NPeLU3NOHHOCTY; B CKOBKaX —UAeHTU(MKALNA TUHA
MPOMEXYTOUHOW CUTyaLum

VpeHTudmkatop gnsa yposHs (FOCT P NCO 5725-2)

MaeHTUhmnkaTop Ans rpynnbl ucnbiTaHuidi unm gna gaktopa (FTOCT P NCO 5725-3)

W aeHTUtmKaTop 419 KOHKPETHOrO pe3ynbTaTta UCnbiTaHuii B 1abopaTopui i Ha ypoBHE |
Me>xnabopaTopHbiii

WNaeHTudmKaTop Ans noapatoLLelics 06HapyXXeHWI0 CUCTEMATUYECKOI NOrpeLHoCTH

Pasnnumne, 06ycoBIEHHOE HCUMACHTUYHOCTBLIO NPo6 (06pa3LioB)

Pasnnuve, onpegensemoe CMeHoV onepaTopa

BeposTHOCTb

MoBTOpsieMoCTb

BocnpowussogumocTb

Pasnunuue, 06ycnosfieHHOe NepuogoM (BpeMeHeM), B TEUeHKe KOTOPOro NPOBOAAT U3MEPEHUS UK
OLEHOYHbI 3KCMEPUMEHT

BHyrpunabopaTopHbIK

[na pe3ynbTaToB M3MEPeHUI, HyMepyeMbIX B MOPSAKE UX NONYYeHNs

[ins pe3ynbTaToB n3mepeHuin (nn pesynbTaToB UCMbITaHui), HYMepyeMbIX B MOPSAKEe BO3pacTaHus
13MepsieMoli BENUUMHbI
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MNPUNOXEHWE B
(o6s3aTensHoE)

AHanus auncnepcun Ana NONHOCTbH aTOXEHHbIX 3KCNepuMeHTOB

AHann3 gucnepcum, ONMChbIBAEMbIA B HACTOALLEM MPUIOXKEHUMN, AOMKEH NPOBOAUTLCS MO OTAENbHOCTM /1A
K&XK0r0 YPOBHS UCMbITaHWIA, NMPeAyCMOTPEHHOTO B MeX/1abopaToOpHOM 3KCMepuMeHTe. [ns ynpoLeHus Y faHHbIX
OnyLUeH MOACTPOYHbIA MHAEKC, YKa3blBAlOWMIA Ha YPOBEHb MUCMbITaHWA. OTMCTVM, YTO B HacTOsLLUEM CTaHAapTe
NOACTPOYUHBIA HAEKC] UCMONb3YHOT A 0603HaYeHNs hakTopa | (dhakTop I) 03HauaeT nabopaToputo), B o BPEMS Kak
BApyrux yactax FOCT P MICO 5725 eto 1CMonb3ytoT Ans 0603HaUEHWS YPOBHA UCTIbITAHWIA.

[ins NpoBepKM faHHbIX Ha COBMECTUMOCTb M Ha/IMYMe BbIGPOCOB [O/MKHBI MPUMEHATLCA METOZbI, ONMUCaHHbIE B
7.3 TOCT P NCO 5725-2. [Ta 3KCMEepPUMEHTOB, ONMCbLIBAEMbIX B HACTOALLEM MPUIOXKEHUN, TOUHBIA aHann3 JaHHbIX
OYeHb CMIOXEH B CMy4yasiX, KOTfa OMyCKaloTCs OTAEeNbHble pesy/nbTaTbl M3MEPEHW, Monmyyaemble OT NabopaTopuu.
MoaToMy CeTV MPUHMMAIOT peLLeHne 0 TOM, YTO HEKOTOPbIe pe3y/bTaTbl ABAIOTCA KBa3uBbIGPOCAMU MM BbIGpOCaMM
W [O/MKHbI ObITb UCK/IIOYEHBI U3 aHan3a, TO PEKOMEHYETCH MCK/IHOUUTL TakKe BCE ApYrue faHHble, NonyyYeHHble
nabopatopueli Ha YPOBHSAX, e UMEHOTC UCKNIoYaeMble KBa3vBbIGPOCHI U BbIOPOCHI.

B.1 TpexhaKTOPHbIA MOMHOCTBHO BOXEHHBINA SKCMEPUMEHT

[JaHHble, nonyyeHHble B pe3ynbTaTe 9KCNepuMeHTa, 0603Ha4aloT Yepe3 y”, a CpefHue 3HaYeHWs 1 41anasoHbl
M3MEHEHWIN UMEIOT CreayoLniA BUL;

W=TOVi +V Y-=T N +Ya) m y=j £ >I-
i

M DIl —Yub HA2) =!Yn~VYale

rae p —KONMYeCcTBO N1abopPaTOpPWiA, YHaCTBOBABLUMX B MEXNab0oPaTOPHOM IKCMEPUMEHTE.
MonHyto CymMMy KBaipaToB SST MOXHO MOAPAa3AeNiTL CedytoLyM 06pasoMm:

SST- £ X X 0V ">2=880 * SSI + SSc,
ittt

roe SSQ» Tpcy)2;

~
=

SS1= X X X <ii/- 5)2=2 X X OVvaym=X * /12>
ik (i I

SSc“ X X X 0>-)v)I=fX X .
< it ij

MockonbKy Yncno cTeneHei cBo6oAbl ANA CymMMm kBagpatos SSO, SS1 v SSc cocTaBnseT COOTBETCTBEHHO />— 1.
p 1 2p. Tabnuua ans aHanmsa gucnepcun ANOVA nMeeT cnegytowmii sug (cm. Tabnuuy B.1).

Tabnunuya Bl —AHaim3 ANOVA g5 TpexdhakTopHOro NoaHOCTLIO BIOXEHHOMO 3KCNepumeHTa

MeiamHuK Cymma Krianpatos  CreneHb cBo60ab! CpeyH» keaapar Oxhjuuuii cpegHuwiA Keagpar
0 SS0 P—1 MSO- SSO/(P- 1)  ap+2a‘h+4tiU
1 ssl P MSI - SSlip ° 2+20?b
OcTarok SSc 1p MSc - SSc/(2p)
Cymma SST 4% _1

W3 cpegHnx kBagpatoB MSO, MSI 1 MSc moryT 6bITb MOMYyYeHbl HECMELLEHHbIE OLEHKW S s n3;
COOTBETCTBYIOLLMX BEMMUMH Oj*,, a*() M 0*, @ UMEHHO:

sf0>=i.(Ms®°-M S >
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57 =1 (MSI -MSc).

s 2= MSc.

OLeHKM aycnepcuii NOBTOPSEMOCTY, NPOMEXYTOYHO NPELM3NOHHOCTU C OAHUM U3MEHSIOLLMMCS (aKTOpoM
1 BOCTIPOV3BOAVIMOCTA  COOTBETCTBEHHO PaBHbI:

5L=52+*2>>

B.2 YeTblpexthakTOpHbIi MOSHOCTHHO BIOXKEHHBIA 3KCMEPUMEHT
[aHHble, nonyyeHHble B pesy/bTaTe 3KCMepuMeHTa, 0603HayaloT YElL a cpefHue 3HauyeHUs U [1anas’oHbl

M3MEHEHUI MMel T cnefyoWwmnin Ban:

YWk =T ®dun + Y#*rT ny Hl1= 1Yw | " ¥)/k21
Yu=7 Ofo +yy), = ly<n~Y(p 11
Y(=y OVI +>V2). M*j) = 1¥YH -Y a 1>

rge p — KOMYeCTBO 1abopaTopuid, y4acTBOBaBLUMX B MEX/1abopaTOpHOM 3KCrepumMeHTe. MoHy0 cymmy KBagpa-
TOB SST MOXHO NOAPa3fenuTh CNeayroLwmM 06pasom:

SST- X1 | | IYMYT - SSO+ SSI + SS2 * SSe,

</ Al
e SSO=X 1 | | DMA2=8£ G,)2- 8/>(y)-;

fr7 >/ X

SS1-11 11 =41 1 *V i* =21 71711,;
L j ok I (i I

ss*- 111 1 oy:- =211 1 <v-V =11 *ia;
XYy * X X X * X/

SSc*1 1 1 1 <Yn-Yakx=y 1l 1 1 Hk» e
Tk i j ok

MocKonbKy Yncno cTeneHeld cBoboapl 41 cymm keagpaToB SSO, SSI, SS2 1 SSc cocTaBnsieT COOTBETCTBEHHO
p—1.p, 2p n4p, Tabnnua ana aHanusa gucnepcun ANOVA nMeeT credytowmii sug, (cm. Tabnuuy B.2).

Ta6nuua B.2—Tabnmua ANOVA 415 YerbipextakTOpHOXO NMOHOCTHIO aN0XEHHOTO 3KCMepuMeHTa

N CcTOUYHUK Cymma KBagpatos CteneHb cB060AbI CpepHuk ksagpat OXxupgaemblii cpegHuii kBagpat
0 ssl) P- 1 MSO0 - SS0/<p - 1) °T+20 A(+40 2(+8cTD|
1 SSl P MSI = Sslip °» * 2 ct2| + 4 ct2i>
2 $s2 2p MS2 - $S2/(2p) T
OcTaTok SSc 4T MSc = SSc/(4p) 09
Cymma SST MWp—1
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Hi cpegHnx keagpatoB MSO, MSI, MS2 n MSc MoryT 6bITb NOMTyYeHbl HECMELLEHHbIe OLeHKU 3 D), T2, s 2) n
S P COOTBETCTBYHOLLMX BeMMYMH 0 D|. 0;h. 0 2 M 0;, a UMEHHO:

sDi=T (MSO —MSI),
#It=i(MSI - MS2),
£ f=i(MS2- MSc),

n2= MSc.

OneHKM aycrepcunii NOBTOPSEMOCTH, NPOMEXYTOUHOM MPELM3MOHHOCTU COAHIM M3MEHSIIOLLMMCS (haKTOpOM,
MPOMEXYTOUHOM MPELM3MOHHOCTY C ABYMSI U3MEHSIOLMMUCS (haKTOPaMu 1 BOCTPOU3BOAUMOCTM COOTBETCTBEHHO
PaBHbl:

st*

2
nr

13335‘%

mB5~ 5A' SO™* Sor

MPUNOXEHWE C
(06s3aTenbHoE)

AHanu3 gucrnepcun 4ns CTyneH4YaTo BIOXKEHHbIX 3KCMEPUMEHTOB

AHann3 gucnepcum, ONMChbIBaeMbIA B HACTOSALLEM MPUIOXKEHUN, AOMKEH MPOBOAWUTLCA HO OTAENbHOCTU [/
KaX0r0 YPOBHA UCMbITaHUIA, NpesyCMOTPEHHOIO B MEX/1abopaTopHOM 3KCNepuMeHTe. 15 yNpoLeHns Y AaHHbIX
OnyLUeH MOACTPOYHbIA MHAEKC, YKa3blBalOLWMIA Ha YPOBEHb MCMbITaHWiA. OTMETVM, YTO B HACTOfLLEM CTaHZapTe
NOACTPOUHbIA MHAEKC] MCMONL3YHOT AN 0603HaYeHNs NapanenbHbIX OnpeaeneHnin B nabopaTopum, B TO BPeMs Kak
BApyrux yactsix FOCT P MICO 5725 cTo UCMonb3yrT A 0603HAUYEHUS YPOBHSA UCMbITAHNIA.

[ NpoBepKM faHHbIX Ha COBMECTUMOCTb W Ha/iMuKe BbIGPOCOB LOMKHbI MPUMEHATLCS METOZbI, ONUCaHHbIE B
7.5 TOCT P NCO 5725-2. ins 3KCNEpPUMEHTOB, OMMUCHIBAEMbIX B HACTOSILLIEM MPUIOXKEHNN, TOYHBIA aHa/IM3 AaHHbIX
OYeHb CMIOXeEH B C/yyasX, KOrga OMnycKaroTCs OTAeNbHble PesynbTaTbl U3MEPEHWi, nonyvaeMble OT sabopaTopuu.
Mo3ToMy ecnm MpUHUMAOT peLleHMe O TOM. YTO HEKOTOpble pesynbTaTbl M3MepeHUli nabopaTtopun ABASKOTCA
KBa31BbIGPOCAMYU WM BbIGPOCAMU U AOMKHBI ObITb CK/IHOYEHDI 13 aHAIN3a, TO PEKOMEHAYETCS UCK/THUNTD TakoKe BCe
[pyrue faHHble, NOMTyYeHHbIe 3TOV nabopaTopueli Ha YpPOBHSX, FAe MMEKTCSA UCKHOUaeMble KBa3WBbIOPOCH! 1 BbIGPOCHI.

C.1 TpeXhaKTOPHbIA CTYNEHYATO BMIOXEHHBIA 3KCMEPUMEHT

[aHHble, NonyyeHHble B pe3ynbTaTe aKCnepuMeHTa B npegenax naboparopuu /. 06o3Haqaor (/1 » 1.2, 3),a
CpefHUe 3HaYeHNs 1 AnanasoHbl M3MEHEHWI VMEKOT ChefytoLnii BUM:

S(»=~0'n  >7l)>
S(>»>=y 071 e \1 +>73>*

>'=iXw

D =M I>>\31»
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rfe p — KONMYECTBO NabopaTopuid, y4acTBOBABLLMX B MEX/1aGOPATOPHOM IKCTEPUMEHTE.
TMonHyto cymmy KBaapaToB SST MOXHO NOAPa3aevTh ClefyHoLMM 06pasom:

SST- X Z o*-3)2=ss0 * SSI + SS2 + SSc.

Ij

rge SSO- 3£ (Mg -3/»<>e)l.

SSTY 1% 2. % -
|

SSe-|X£ K>De

MocKoNbKy Yncno cTeneHelt cBoboabl Ana cymm keagpatoB SSO. SS1 1 SSc coCTaBnseT COOTBETCTBEHHO P — 1,
p np, Tabnnua ANOVA 41 aHanm3a gUCrepcuy UMeeT cregytowmii Bug (cm. Tabnudy C.1).

Tab6nuya C.1 —AHanm3s ANOVA 15 Tpex(haKTOPHOTO CTYMEHYATO B/IOXKEHHOTO 3KCMepUMEHTa

Vinomnwm Cymmva kmanpatoH — Creneml cBo6op! CpeaHuii KBanpal OxugaeMbIi cpegHiA Kronpar
0 -1 SSO/(P- 1
SSO P ( ) B R4°?7»»+3<4»
OcTarok SSc p SSc/p 0]
Cymma SST VAN

M3 cpegHux ksagpatos MSO. MSI 1 MSc MOTYr 6biTb MOMyYeHbl HECMELLEHHbIe OLeHKWU 3*0). 3*b U S-/
COOTBETCTBYHOLWMX BenndmH o (1(. afftu o *, a nmeHHo:

=¥ymso- a.Msl*a. msc.

s<h=T MS,- 7 MSc-
T, = MSc.

OUEHKM AVCnepcuii NOBTOPSEMOCTH, MPOMEXYTOUHOW NPELM3MOHHOCTM C OHUM WM3MEHSIHOLLMMCS (DaKTOPOM
11 BOCMPOM3BOAVMOCTM COOTBETCTBEHHO PaBHbI:

2

(s M>
C2 c2.e2 c2
Nii=

N «11™ N r

C.2 YcrbIpcXhakTOpHbIH CTYMNEHYATO BIOXKEHHbIN 3KCMCPHYEHT
[aHHble, nonyyeHHbIe B pe3y/bTaTe aKCreprMeHTa B npefenax fnabopatopuu /, 06o3HavaloTy$ (/ = 1. 2. 3. 4),
a cpeaHVe 3HauYeHWs 1 AManasoHbl U3MEHEHWI VMEKOT crneayroLmii BAg;

N>y (N1-1N

SM2=jO i AYy +Yn)’
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Yun=r<yn+dA2+yn*ag>

* T

FH>= 11 1"PiJI»
"Ur>=\YHu~Y*3\>
N IS = 1IAR>—/B,

rfe p —KONM4ecTBO labopaTopuii, y4acTBOBaBLUMX B MEX/1a60paTOPHOM 3KCMEpUMEHTE.
Tabnuua ans aHanmsa gucnepcun (ANOVA) nmeeT cneaytowpmin Bug (cm. Tabnuyy C.2).

Ta6n nmna C.2 —AHam3 ANOVA ans YeTblpexthaKTOPHOTO CTYMNeHYaTo BIOXKEHHOMO 3KCNEPUMEHTA

CTeneHb o o
N cTouHUK CymMMa KBajpaToB CpefunHun kBagpat Oxwupaemblii cpegHnii kBagpaT
cB060AbI
0 sso/(p- o
4 £ OV3>2-4/5tV p—1 (p
1 “_ . P SS1/P
> =
1
2 2 V» 1 p SS2/P
OcTaTtok 1V ' sscl|
S wi P P
c ap —1
ymma I 1 07,-v)2 P

C.3 MArndakropHbliA CTYMeHYaTo BOXKEHHBIM 3KCMEPYMEHT
[aHHble, nonyyeHHble B pesynbTare sKCnepumeHTa B npedenax naboparopuu r. o6oHauatot y,-(/ = 1.2.3, 4, 5),
a CpefHMe 3HaYeHUsl 1 AManasoHbl U3MEHEHWIA VMEIOT CreayroLmii B

MO>=y O'fi TYn)-

>(2>=y0'n ~¥Yn +¥n),

N3>=J O) +Ti2+3/3» 574>
>7.0 =yOVi *Y(2 +/15*\N4+/1$).
>=7 !( >7(4).

Amn =\Yu-Yu\-
£72.=1>7,1>-N31.
*7(A= IYM2) ~ YH | »

Ifie p —KO/MUYECTBO 1a6OPATOPUIA, YUaCTBOBABLUMX B MEX/AG0PATOPHOM 3KCMEPUMEHTE.
17
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Tabnuua gns aHanmsa gucnepcun (ANOVA) nmeeT cnegytowwmid Bug (cM. Tabnuuy C.3).

Tab6nuya C.3 —AHanm3s ANOVA A1 NATUHaKTOPHOIO CTYMNEHYaTO BIOXEHHOIO 3KCNepuMeHTa

McTouHMK CymmMa Kviaapatos chggg;'\iﬂ' CpcuiiiiH knanpai Oxwaaemblii CpefHWiA KBaapar
0 — j-1
$E£ 07@2-5p<yr P—1 SSO/0;-1) °r+7 Rji+4-°0a +5°Int
1 SSl/f.
jl<*> P i
i
2 SS2/,
1% Wi P P
1
2 2
3 v P SS3/P . r2+ A 4%1
/
Ocratok P SSclp
J
CyMMa X | <37-9 2 5P~ 1

C.4 LLeCTH(aK ropHblii CTYNeHYaTo BAOXEHHDIA SKCTIEPUMEHT

[aHHble, Nony4YeHHble U pesynbTaTe 3KCNepUMEHTa B npefenax naboparopuu I, 0603HavatoT y# (/> 1, 2, 3. 4.
5, 6). a cpefjHMe 3Ha4YeHUs 1 AnanasoHbl U3MEHEHWIA UMEIOT CeayoLniA BUL;

Jr»=y(A1*N2>.

Nu»=T7 (Y «* A 2 + 31 *YmA

NM4=7 Om @,i +Y,3- Yrd+Y,s).

Y{bl =7 Ovl-N12+N13*>74+0i »+>76m
>'=7

AT=|Rt-Nn21.

HTIN=1>u>Tn"

HI3, =|>/,2>-VAl.

LLfs= (1410
W[5)-13if(4)” 3Bt

rAe p —Ko/M4ecTBO 1aboPaToOPMIA, YHaCcTBOBABLUMX B MeX/1a60PaTOPHOM 3KCrEepUMEHTE.
Tabnuua ans aHanusa gucrepcun (ANOVA) nmeeT cregytowmin sug (cm. Tabnuuy C.4).

18
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Ta6nunuya C.4—AHanm3 ANOVA ans WecTn(haKTOPHOrO CTYNeHYaTo UTOXEHHOro aKCneprymMeHTa

VICTOUHMK Cymma. KBaapaToB m"l CpepHuin KBappar Oxufgemiil/icpepHin Keaapar
0 — - 1
o (usn-euye S +2 m+3°fi)+T ° fh- 6
1 ly w2 P SSl/p
|
2 P SS2,/p -1.1-2 ,13-2 S~
Tl< 4, a>+70T*> To~3"TO0,’»
i
> 7 > 3 i
3 EIW P SS3fp ° 47T +7 il
4 4
FXW<2, P SS4lp
Ocrarok P SSclp of
Cymma n'nra2 bp — 1
>/

MPUNOXEHWME D
(cnpaBoyHOe)

MprMepbl CTAaTUCTUYECKOTO aHann3a faHHbIX 3KCMEPUMEHTOB HO OLEHKe
NPOMEXXYTOYHbIX nokasarenei npeyn3noHHOCTHU

D.1 Mpumep 1. MonyyeHre CTaHAAPTHOrO OTKMOHeHMA S|(TO) MPOMEXYTOYHbIX MOKasaTenel MPeLWsVoHHOCTY ¢
V3MEHAIOLLMMICS (hakTopamu |Bpems + onepaTop) B Npedenax onpefeneHHol n1abopaTtopumn Ha OTAENbHOM YPOBHeE

D.11CBepgeHuna obuwero xapakTepa

a) MeTog nsmepeHmii

OnpegeneHne CofepXKaHNs yrnepoga B CTann MeTOf0M BakyyMHO-3MUCCUOHHOW CMEKTPOMETpuU. PesysbTar
N3MepeHUii BbIpaXKeHb! B MPOLEHTax Mo macce.

b) NCTOUHMK

PerynsipHbiiA 0TUET CTanenn1aBuILHONO 3aBofia 3a Hos6pb 19.4 .

c) MnaH akcnepmeHTa

B onpeaeneHHo nabopatopun npo6a, 0To6paHHas Hayraj U3 MaTepuaioB, aHaNM3MPOBABLLMXCSA B OAUH feHb,
CHOBa 6blia NPoaHaNM3npoBaHa Ha CefyoLNiA eHb APYTUM aHaIMTUKOM. 3a Mecsl, Bbl10 MoNyyeHo 2Y Hap Takoro
pona faHHbIX (cM. Tabnuuy D.1).

19
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Ta6nuua D.I —WcxogHble gaHHble. CogepxaHue yriepoga. % no macce

Howmep mpobbi MepBbii AeHb Bropoii aeHb [vana toH
b7 YOBCKytOP*2B
1 0.130 0.127 0.003
2 0.140 0.132 0.008
3 0,078 0,080 0.002
4 0.110 0.113 0.003
5 0,126 0,128 0.002
6 0.036 0.032 0,004
7 0.050 0.047 0.003
8 0.143 0.140 0.003
9 0.091 0.089 0.002
10 0.040 0.030 0.010
1 0.110 0.113 0.003
12 0.142 0.145 0.003
13 0,143 0.150 0.007
14 0.169 0.165 0,004
15 0.169 0.173 0,004
16 0.149 0.144 0,005
17 0.044 0.044 0,000
18 0.127 0.122 0.005
19 0.050 0.048 0.002
20 0,042 0.146 0,104
21 0.150 0.145 0.005
2 0.135 0,133 0.002
23 0.044 0.045 0,001
24 0.100 0.161 0.061
25 0.132 0.131 0,001
26 0.047 0.045 0.002
27 0.168 0.165 0.003
28 0.092 0.088 0,004
29 0.041 0.043 0.002

D.12AHaans

[JanHble VY, yu n w, m|y}i —y#| npeactasnerbl B Tabnuue D.1. AHann3 NpoBOAWICA MO METOAMKE, U3N0XKEHHOM
B8.2.

Ha pucyHke D.1 npeacTaBieHagvarpammMa OTK/IOHEHUIA OT CPeAHUX 3HAYEHWIA, MOMYYEHHbIX B MEPBbIN 11 BTOPOVA
aHn  (yg—y/l B yHKUMM HOMepa mpobbl j. [uarpamma v npumeHeHne Kputepus KOXpeHa yKasblBatoT, UTO
pacxoXaeHns (AnanasoHbl M3MeHeHuid) Ans npob ¢ Homepamn 20 W 24 ABAAOTCA Bblbpocamu. Takoe 60fbLLOe
pacxox/eHvie BeposTHee BCEKO 06YC/IOBNEHO OLUIMOGKaMV NP PervncTpauyy AaHHbIX. 3HaYeHUs, COOTBETCTBYHOLLME
3aTuM npo6am, 6binnM M3bATbI U3 BbLIMOAHEHHOrO No opmyne (12) pacyeTa CTaHLAPTHOrO OTK/IOHeHus Jfl(o>
MPOMEXYTOYHOM NPELM3NOHHOCTY C M3MEHSIOLLMMUCA (hakTopamu (Bpems + orepaTtop), KOTOPOe 0Kas3anoch paBHbIM

=2,87x 0"~

D.2 Mpumep 2. TonyuyeHve CTaHAAPTHOK OTK/IOHEHWS! MPOMEXYTOYHON MPELM3MOHHOCTY C U{MeHSIOLLMMCA
(haKTOPOM BpemeHW MocpeacTBOM MeX1abopaTopHOro sKCrepumMeHTa

D.2.(CBepeHuns obwero xapakTtepa

a) MeTog v3mepeHuin

OnpegeneHue cofiepXkaHns BaHaaus B CTa/in METOAOM aTOMHO-a6CoPOLOHHON CNEKTPOMETPUM, OMUCAHHLIM B
VHCTPYKLUMN K 3KCNEPUMEHTY. Pe3ynbTaTbl MCCNEA0BaHNS BbIPaXatoT B MPOLEHTaX Mo Macce.
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Hc«p npobb!

PucyHok D.1 —CopepxaHue yrnepoga B ctanu. OTKIOHEHUS OT CPeHEro 3HaueHus pe3ynbTaToB U3MepeHun,
MO/yYeHHbIX B NEPBbIi U BTOPO AHW. A/1S1 Pas3/IMUHbIX NPO6

b) LCTOUHMK

MCO/TK 17 Cranu/MK |, MeToabl onpefeneHns XMMUYECKOro cocTaBa. IKCMepUMEHT NPOBOAUICA B Mae
1985 .

c) Cxema 3KcnepumeHTa.

TpexhakTOpHbIA CTYNeHYaTO BNOXKEHHBI 3KCMEPUMEHT OCYLLECTBAANCA ¢ yyacTvem 20 nabopaTopuii, Kaxaast
13 KOTOpbIX NPeACTaBns/ia ABa pesy/bTaTa U3MEPEHWIn B YCMOBWAX MOBTOPSEMOCTM B MEPBbIA f[eHb U elle OauH
pe3ynbTar —Ha CNeAyroLLMii ieHb Ha KadKAO0M U3 LLECTW YPOBHEW, NMpeayCMOTPEHHbIX B 3KCNepuMeHTe. Bce nmepeHns
¥ K0/ nabopaTopuy BbIMOMHANNCL OAHUM OMEPaTopoM, C WUCMOMb30BaHMEM OfHOTO U TOFO XKe U3MEepUTENbHOTO

060pyA0BaHuS.
D.22 AHanus
[aHHble Ans BCeX LIECTU YPOBHEW MpccTaaveHbl B Tabnuue D.2.
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HO«P nebopenspx

PucyHok D.2 —CopepxaHue BaHaZus B CTa/W. PesynbTaTbl M3MEPEHUIA, NOMyYEHHbIE B MEPBbIi
V1 BTOPO fiHW Ha ypoBHe | B pasfMyHbIX 1abopaTopusix

AHanm3 gucnepeuy gacTes TOMbKO A1 OAHOTO M3 YPOBHEN, & MMEHHO 4715 YpoBHS 1

[Onarpamma faHHbIX (pe3y/bTaTbl U3MEepPeHWi, NPOBOAUMBIX B MepBblli H BTOPOM AHW B (PYHKUMU HOMep;!
nabopatopuu i) npueegeHa Ha pucyHke D.2. lnarpamma CBUAETENbCTBYET O TOM. UTO labopatopust 20 — BbinafatoLLas.
VImeeT MecTo 60/IbLLIOE PACXOXKAEHWE MEXIY Pe3y/bTaTOM N3MePEHWIA BO BTOPOI AeHb 1 CPEAHWM 3HaUEHWEM B MepBbIii
[eHb N0 CpaBHEHWIO C pe3yNbTaTaMy M3MepeHuWid B Apyrux naboparopusx. JaHHas nabopatopuu Gbifa UCK/IKOYeHa U3
pacyeToB NnokasaTeneil NPeLyu3MoHHOCTY.

BcootsetcTBuyM ¢ C. LnpunnoxkeHns C Bbinn paccumTaHbl 3HaUeHWs W,,,

1 pesynbTaTbl NpefCTaBNeHbI
B Tabnuue D.3.



FOCT PUNCO 5725-3-2002

odo

r-,
[
©

r
Cm
3
©
B-

< i S s % - =
Ssive L o wo n o cw.© s¥o |M© T 0 ) -0 m©3© CE©@0©©©w ©©© _©.© o)
oo Mo Sbeo Fo oo oo 558 5086 cSo0 o o o © = -0 Amﬂo©ﬂ 8 ~00o ©g S vem b
o 8 o 8o Yo a>0 S <8 4 o sCo =8 & o ° o - .0 08Tlc. =s @M_©©m ©©n7©© )
‘8 o s o Se FS5e L <@ o056 efe D08 o 0 o © -0 mmm.©_©0§.©@@_0©m ©©/_w,©© ¢
e o < o, F o 770 5= L O g = A
Sl 5 e mn o Lso b0 BF e 270 526 o 0 ° o L9 Lt o O R, ,mO o 3©>o©© o)
« (- == - v~ A©l. &
o 20 oo SSe0 a%« Yo 1Le eZ . Z 0 lo O o N m...ro@. Q ZwmO | vg - OO
i<  SEle e 5 1 So dfe ZZe do tzoe 0 5 o a.,qu©o FL D __|L.©mw 0OOO o S©Wo©© "
©A.nr_m M......@ « o o who wﬂ,.n.© v_m.@ =o zz8 n© 0 ° o wﬂ.@% A.n. @me@@hﬂcs@w 8©©9©m t
@Wr.@ sdoe = o ©|_.u© = o 2Fo olo %o wuxo Vo oo © o o”.l@ obiag Msr©©N o ) E©CF©© z
oo 87koe e Se oF8 ¢ o o | © Vie 0 o o o > %0 ©m_©© 80 «wO o %0 O ~Pg [
S0.8 00 0 wo oo fo oxs0 SJde =320 030 00 o o ° 0 5 t¢ Ow«©@A_ w® J og L @ °
Con okl | -2 = o . - ! 0 <O = & © - © .
lto §Ee oo 520 1fo os0 To 6 lze o o ° o " W0 o % 00 0Y F g g © )
- ! ~ - ) n©1_ @ - © = ©
Yo eixe =slo 1 @ oToO 20 070 B 0 w 0 0 - © °’>0 eoTey 2@% o o mg N g 8
Ko osdho wmlo oo o o o0z0 >Zo 20 o 0 o ) __qa@o @mm@.@&..@@. ©©m ®Q v o
oindo hlo Ef o €50 50 olfo0 I zo co Z=0 o 0 ° o L 590 8o ©©4Aﬂ©©T wO . ng L g o
os.o Tlo Zrbo LS50 «>8 Foo0 Svo o a0 028 o o o o ° Fo0 ©ﬁ©© 200 00 ¢ Og o Wy
o zte udo $Xe B Ho ¢To 1+o0 b FZo 0 0 ° © - %00 e dg mr@@ﬂ @@ | 690 &o *
Fizo dio ®m o <o Teo ofb @ o szbd <28 L0 9 ° o = ¥0D ol Og@tl @ o og L @ T
0% o0 SMo uw<o ovoe oo oo VIZI& o<o oz 0 80 9 o o = Y 6F wo e_...0©w §© w ©g o @O
iSto 1Ste ¥ 0 U0 oF8 s8 o Yo fo fZo 7o 0 o © SO0 8fId0 =800 o0 wd® . Qo . vPO I
~ < 5 T ® N Q £y ¥ q
. - . . e
AM “ e A0S ToxN R I Mmm Banosald < Oy § Hu e oo
G5 o EExE o S xxol@® lg o e, 4

900e ou  “BuifeHes auHexdao) "alqHHeT alqHTOXo))— ' BH U UQe ]

23



FTOCT P NCO 5725-3-2002

Tabnunya D.3—3HayeHus w2 n

Homep na6opatopHu i y.r,
1 0.001 1 0,000 15 0.009 700
2 0.000 0 0.001 00 0,009 667
3 0.000 5 0.000 15 0.009 300
4 0.000 3 0.000 45 0.008 000
5 0.0000 0.000 00 0.010 000
6 0.000 5 0,000 25 0,009 233
7 0.000 1 0,000 25 0.009 933
S 0.000 2 0.000 40 0,009 633
9 0.001 0 0,000 10 0,009 933
10 0.001 1 0,001 55 0,010 733
1 0.0000 0,001 00 0.009 667
12 0.000 6 0.001 50 0,010 700
13 0.000 5 0.000 25 0.009 667
14 0.000 0 0.000 40 0.009 733
15 0,000 8 0.001 30 0.009 067
16 0.000 2 0,000 40 0.009 767
17 0.000 3 0.000 85 0.010 633
18 0.000 2 0,001 40 0.010 867
19 0.000 2 0,000 70 0,009 933

Cymmbl KBagpatos H\ (|. M2 H y.(X( 1 cpefHee 3HaYeHMe y paBHbI:

| wAP=5,52x10-,
1

X *9<* = 1244 |(T\

X (N1 @2=««32,16x 10-*,

J

~T TJ! A" 0-009 7+8 25-

N3 aTux 3Ha4YeHuin nonyueHbl CymMMbl KBagpatoB SSO, SSI 1 SSe u csefieHbl B Tabnuuy ANOVA (cM. Tab-
nuuy D.4).

HecMelLieHHble OLIEHKMN auCHEPCUH MeX[y labopaTopuamu S 2*. Mexy AHAMU B npefenax nabopatopum s*j, n
OLleHKa Aucrnepcum noBTOPSEMOCTM S MCOCTaB/AOT:

*+0) = 0.278 x10~6,
s{, - 0.218x 10-",

s2 =0,145x10-*.

CTaHZapTHble OTKIOHEHWS! BOCMPOM3BOAMMOCTM /B> MPOMEXYTOUHOM MPELM3NOHHOCTI C M3MCHAOLLIMMCS
(haKTOPOM BpeMeH .TUO 1 MOBTOPSEMOCTY SI IMEIOT CNedytoLLe 3HAYEHWN:

sK= V7 +sft)+JPo, =0801 * 10 J.
s,a,="/T"'r; =0.603xw\

s,=\lj =0,381 x10-7J.
24
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3HaueHus 3TUX CTaHAAPTHbLIX OTKIOHEHWIA /19 BCEX LUECTU YPOBHEl COoAepXaHus BaHaaumM CBefieHbl B Tabnmuy
D.5 v npescrasneHbl Ha pucyHke D.3.

Tab6nuya D.4—Anatnt ANOVA. CogepxxaHne BaHaaus

Oxupaemblil cpegHuii

NcToYHMK Cymma knanpatwoa CTeneHb cBo60AbI CpeaHunii kHanpat Ksagpar
0 (naboparopua) 24.16 X 10-* 18 1.342x 10-6 ar+T°2M + 3cit>
Llaene) 8.29x 10-* 19 0.436 x 10-6
OcraTok 2.76x K)-6 19 0.145x 10-6 °2
Cymma 35,21 x 10-b
Ta6nunuya D.5—3HayeHns s,, 1 sKans WecTn ypoBHeN cofepykaHus BaHaaus B CTaTW, B NMPOLEHTax Mo
macce
Howmep
YpoBeHb HblMazato L e CpefiHee 'uweHne R < fr
nabopatopumn
1 20 0,009 8 0.381 x 10-3 0.603 x 10-3 0,801 x 10-3
2 2 0,037 8 0.820 x 10~J 0,902 x 10"J 0.954 x 10-s
3 - 0.105 9 1,739x 10-J 2.305x 10-J 2,650 x 10-3
4 6 ns8 0.213 8 3.524 x 10*1 4,710 x 10-3 4.826 x 10-3
5 20 0,516 4 6,237 x 10-J 6.436 x 10-5 9.412 x 10-3
6 20 0,748 4 9,545 x 10-* 9,545 x 10-5 1S.962 x 10-J

25
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\AO— IVIONIOTTpLLIM %

PucyHok D.3 —CopepxaHuvie BaHaauu B ctaiv. CTaHAapTHbIE OTKIOHEHUS MOBTOPAEMOCTM V
MPOMEXYTOYHON MPCMM TUOHHOCT C U3MEHSIOLLMMCS (HaKTOPOM BpeMeHU vy, , ¥ BOCMPOM3BOAMMOCTY TA
KaK (yHKLMM YPOBHA KOHWUCTpanum

26



FTOCT P NCO 5725-3-2002

MPUNOXEHNE E
(cnpaBo4HOE)

Bubnuorpadms

11| 1SO 3534-1:1993 Statistics-Vocabulary and symbols —Parti: Statistical methods. Terms and definitions
|2) 1SO Guide 33: 1989. Use of certified reference materials

13] 1SO Guide 35: 1989. Certification of reference materials — General and statistical principles

|4] 1SO 3534-3:1985 Statistics-Vocabulary and symbols —Part3: Design of expenments
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YK 389.14:006.354 OKC 17.020 T80 OKCTY 0008

KntoueBble cnona: W3MepeHue, UCMbITaHWUA, MeTOA W3MepeHWi, CTaHAapTu3auua MeToda W3MepeHui,
pesynbTaTbl M3MEPEeHWU, pe3ynbTaTbl UCMbITAHUA, TOYHOCTb, MPABUNLHOCTb, MPELU3NOHHOCTL, CUCTEMa-
TUYeckas NOrpelHOCTb, NOBTOPAEMOCTb, BOCMPOU3BOAUMOCTb, CyYaiiHad MOrPeLlHOCTb, 3KCMepPUMEHT
Mo OLEeHKe TOYHOCTM, aNbTePHATUBHbIA METOL U3MEpPEHUI, CTaTUCTUYECKNIA aHanns
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